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[57] ABSTRACT

Compounds are provided that comprise esters of antiviral
phosphonomethoxy nucleotide analogs with carbonates and/
or carbamates having the structure —OC(R?),0C(0)X(R),,
wherein R* independently is H, C,—C,, alkyl, aryl, alkenyl,
alkynyl, alkyenylaryl, alkynylaryl, alkaryl, arylalkynyl, ary-
lalkenyl or arylalkyl which is unsubstituted or is substituted
with halo, azido, nitro or OR? in which R? is C,—C,, alkyl;
X is N or O; R is independently H, C,-C,, alkyl, aryl,
alkenyl, alkynyl, alkyenylaryl, alkynylaryl, alkaryl,
arylalkynyl, arylalkenyl or arylalkyl which is unsubstituted
or is substituted with halo, azido, nitro, —O—, —N=,
—NR*—, —N(R*),— or OR?, R* independently is —H or
C,—Cy alkyl, provided that at least one R is not H; and a is
1 or 2, with the proviso that when a is 2 and X is N, (a) two
R groups can be taken together to form a carbocycle or
oxygen-containing heterocycle, or (b) one R additionally
can be OR?. The compounds are useful as intermediates for
the preparation of antiviral compounds or oligonucleotides,
or are useful for administration directly to patients for
antiviral therapy or prophylaxis. Embodiments are particu-
larly useful when administered orally.

3 Claims, No Drawings
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ANTIVIRAL PHOSPHONOMETHOXY
NUCLEOTIDE ANALOGS HAVING
INCREASED ORAL BIOAVAILABILITY

CROSS REFERENCED TO RELATED
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 08/900,746, filed Jul. 25, 1997, which is a
continuation-in-part application of United States Provisional
Patent Application Ser. No. 60/022,708, filed Jul. 26, 1996,
which is incorporated herein by reference in its entirety.

BACKGROUND OF THE INVENTION

The present invention relates to intermediates for
phosphonomethoxy nucleotide analogs, in particular inter-
mediates suitable for use in the efficient oral delivery of such
analogs.

Such analogs per se and various technologies for oral
delivery of these and other therapeutic compounds are
known. See WO 91/19721, WO 94/03467, WO 94/03466,
WO 92/13869, U.S. Pat. Nos. 5,208,221, 5,124,051, DE 41
38 584 A1, WO 94/10539, WO 94,10467, WO 96/18605,
WO 95/07920, WO 95 79/07919, WO 92/09611, WO
92/01698, WO 91/19721, WO 88/05438, EP 0 632 048, EP
0 481 214, EP 0 369 409, EP 0 269 947, U.S. Pat. Nos.
3,524,846 and 5,386,030, Engel, Chem. Rev. 77:349-367
1977, Farquhar et al., J. Pharm. Sci. 72:324-325 1983,
Starrett et al., Antiviral Res. 19:267-273 1992, Safadi et al.,
Pharmaceutical Research 10(9):1350-1355 1993, Saka-
moto et al., Chem. Pharm. Bull. 32(6):2241-2248 1984, and
Davidsen et al., J. Med. Chem. 37(26):4423-4429 1994.

SUMMARY OF THE INVENTION

In accordance with this invention, compounds are pro-
vided having formula (1a)

(1)
A—OCH,P(Z),

wherein Z is independently —OC(R?),0C(0)X(R),, an
ester, an amidate or OH, but at least one Z is —OC(R?),0C
(OX(R),;

A s the residue to an antiviral phosphonomethoxy nucle-
otide analog;

X is N or O;

R? independently is —H, C,—C,, alkyl, Cs—C,, aryl,
C,—C,, alkenyl, C,—C,, alkynyl, C,—C,, alkenylaryl,
C,—C,, alkynylaryl, or C,—C,, alkaryl, any one of which is
unsubstituted or is substituted with 1 or 2 halo, cyano, azido,
nitro or —OR? in which R? is C,~C, , alkyl, C,—C,, alkenyl,
C,—C,, alkynyl or Cs—C,, aryl;

R independently is —H, C,-C,, alkyl, Cs~C,, aryl,
C,—C,, alkenyl, C,—C;, alkynyl, C,—C,, alkyenylaryl,
C,—C;, alkynylaryl, or C,—C,, alkaryl, any one of which is
unsubstituted or is substituted with 1 or 2 halo, cyano, azido,
nitro, —N(R*), or —OR?>, where R* independently is —H
or C,—Cg alkyl, provided that at least one R is not H; and

ais 1 when X is O, or 1 or 2 when X is N;

with the proviso that when a is 2 and X is N, (a) two
N-linked R groups can be taken together to form an
N-containing carbocycle or oxygen-containing heterocycle,
(b) one N-linked R additionally can be —OR? or (c) both
N-linked R groups can be —H;
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and the salts, hydrates, tautomers and solvates thereof.
Further embodiments of the compounds of this invention
are compounds of formula (1)

@
R? 0o

B 0 /é\ )L
5 |l!/o o
" Nore
Rl

where B is guanin-9-yl, adenin-9-yl, 2,6-diaminopurin-9-yl,
2-aminopurin-9-yl or their 1-deaza, 3-deaza, or 8aza
analogs, or B is cytosin-1-yl;

R is independently —H, C,-C,, alkyl, Cs—C,, aryl,
C,—C,, alkenyl, C,—C,, alkynyl, C,—C,, alkenylaryl,
C,—C,, alkynylaryl, or C.—C,, alkaryl, any one of which is
unsubstituted or is substituted with 1 or 2 halo, cyano, azido,
nitro or —OR? in which R?is C,—C,, alkyl, C,—C, alkenyl,
C,—C,, alkynyl or Cs—C,, aryl;

R' is hydrogen, —CH,, —CH,OH, —CH,F,
—CH=CH,, or —CH,N,, or R* and R® are joined to form
—CH,—;

R? independently is hydrogen or C,—Cy alkyl; and

R?® is hydrogen or —CHR?>—0O—C(0)—OR, or R® is
joined with R* to form —CH,—;

and the salts, hydrates, tautomers and solvates thereof.

Other embodiments comprise orally administering to a
patient infected with virus or at risk for viral infection a
therapeutically effective amount of a compound of formulas
(1a) or (1).

Other embodiments of this invention include a method for
preparing a compound of formula (1a) which comprises
reacting the diacid of a phosphonomethoxy nucleotide ana-
log with LC(R?),0C(0)X(R), wherein Lis a leaving group.

In particular embodiments of this invention, a method for
preparing a compound of formula (1) is provided which
comprises reacting a compound of formula (4)

OR

®

I
OH
O P/

with LC(R?),0C(0)X(R),.

DETAILED DESCRIPTION OF THE
INVENTION

The abbreviations NMP, DMF and DMPU mean,
respectively, N-methylpyrrolidinone, dimethylformamide
and N,N'-dimethylpropyleneurea.

Heterocycle means aromatic and nonaromatic ringed moi-
eties. Heterocyclic moieties typically comprise one ring or
two fused rings, where the ring(s) is 5- or 6-membered and
typically contains 1 or 2 noncarbon atoms such as oxygen,
nitrogen or sulfur, usually oxygen or nitrogen.

“Alkyl” as used herein, unless stated to the contrary, is
C,—C,, hydrocarbon containing 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,
11 or 12 carbon atoms in the form of normal, secondary,
tertiary or cyclic structure. Examples are —CHj,
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—CH,CH;, —CH,CH,CH;, —CH(CH,;),,
—CH,CH,CH,CH;, —CH,CH(CH,),, —CH
(CH;CH,CH,, —C(CH;);—CH,CH,CH,CH,CH,, —CH
(CH,CH,CH,CH,, —CH(CH,CH,),, —C(CH,),CH,,
CH,, —CH(CH;)CH(CH;),—CH,CH,CH(CH,),,
—CH,CH(CH,;)CH,CH,, —CH,C(CH3;),,
—CH,CH,CH,CH,CH,, —CH,CH(CH;)
CH,CH,CH,CH;, —CH(CH,CH,)(CH,CH,CH,),
—C(CH,),CH,CH,CH,, —CH(CH,)CH(CH;)CH,CHj,
—CH(CH,)CH,CH(CH,;),, —C(CH;)(CH,CH,),, —CH
(CH,CH,;)CH(CH,),, —C(CH,),CH(CH,),, —CH(CH,)C
(CH,);, cyclopropyl, cyclobuty, cyclopropylmethyl,
cyclopentyl, cyclobutylmethyl, 1-cyclopropyl-1-ethyl,
2-cyclopropyl-1-ethyl, cyclohexyl, cyclopentylmethyl,
1-cyclobutyl-1-ethyl, 2-cyclobutyl-1-ethyl, 1-cyclopropyl-
1-propyl, 2-cyclopropyl-1-propyl, 3-cyclopropyl-1-propyl,
2-cyclopropyl-2-propyl, and 1-cyclopropyl-2-propyl.

“Alkenyl” as used herein, unless stated to the contrary, is
C,—C;, hydrocarbon containing normal, secondary, tertiary
or cyclic structures. Examples are —CH=CH,,
—CH=CHCH,, —CH,CH=CH,, —C(=CH,)(CH,),
—CH=CHCH,CH,, —CH,CH=CHCH,,
—CH,CH,CH=CH,, —CH=C(CH,),, —CH,C(=CH,)
(CH;), —C(=CH,CH,CH,, —C(CH,)=CHCH,;, —CH
(CH;)CH=CH,, —C=CHCH,CH,CH,,
—CHCH=CHCH,CH,;, —CHCH,CHCHCH,,
—CHCH,CH,CH=CH,, —C(=CH,)CH,CH,CH,,
—C(CH;)=CH,CH,CH,;, —CH(CH,;)CH=CHCHj,,
—CH(CH;)CH,CH=CH,, —CH,CH=C(CH,),,
1-cyclopent-1-enyl, 1-cyclopent-2-enyl, 1-cyclopent-3-enyl,
1-cyclohex-1-enyl, 1-cyclohex-2-enyl, and 1-cyclohex-3-
enyl.

“Alkynyl” as used herein, unless stated to the contrary, is
C,—C;, hydrocarbon containing normal, secondary, tertiary
or cyclic structures. Examples are —CCH, —CCCH,,
—CH,CCH, —CCCH,CH;, —CH,CCCH,,
—CH,CH,CCH, CH(CH,;)CCH, —CCCH,CH,CH,,
—CH,CCCH,CH,;, —CH,CH,CCCH; and
—CH,CH,CH,CCH.

Salt(s) include those derived by combination of appropri-
ate anions such as inorganic or organic acids. Suitable acids
include those having sufficient acidity to form a stable salt,
preferably acids of low toxicity. For example, one may form
invention salts from acid addition of certain organic and
inorganic acids, e.g., HF, HCl, HBr, HI, H,SO,, H,PO,, or
from organic sulfonic acids, organic carboxylic acids to
basic centers, typically amines. Exemplary organic sulfonic
acids include C4—C; ¢ aryl sulfonic acids, C4—C; ¢ heteroaryl
sulfonic acids and C,-C,, alkyl sulfonic acids such as
phenyl, a-naphthyl, $-naphthyl, (S)-camphor, methyl, ethyl,
n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, t-butyl, pentyl
and hexyl sulfonic acids. Exemplary organic carboxylic
acids include C,_;4 alkyl, C4 44 aryl carboxylic acids and
C,_;¢ heteroaryl carboxylic acids such as acetic, glycolic,
lactic, pyruvic, malonic, glutaric, tartaric, citric, fumaric,
succinic, malic, maleic, hydroxymaleic, benzoic,
hydroxybenzoic, phenylacetic, cinnamic, salicylic and
2-phenoxybenzoic. Salts also include the invention com-
pound salts with one or more amino acids. Many amino
acids are suitable, especially the naturally-occurring amino
acids found as protein components, although the amino acid
typically is one bearing a side chain with a basic or acidic
group, e.g., lysine, arginine or glutamic acid, or a netural
group such as glycine, serine, threonine, alanine, isoleucine,
or leucine. Salts are usually biologically compatible or
pharmaceutically acceptable or non-toxic, particularly for
mammalian cells. Salts that are biologically toxic are gen-
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erally used with synthetic intermediates of invention com-
pounds. The salts of invention compounds may be crystal-
line or noncrystalline.

A is the residue of a phosphonomethyoxy nucleotide
analog. The parental compounds have the structure
AOCH,P(O)(OH),. They are well known and have demon-
strated antiviral activity. Per se, they are not part of this
invention. In general, A has the structure BQ wherein B is a
purine or pyrimidine base or the aza and/or deaza analogs
thereof and Q is a cyclic or acyclic aglycon. B is linked to
Q through the purine 9 or pyrimidine 1 positions. Examples
of these analogs can be found in U.S. Pat. Nos. 4,659,825,
4,724,233, 5,142,051 and 5,130,427, EP 369,409, EP 398,
231, EP 494,370, EP 454,427, EP 270,885, EP 269,947, EP
452,935, WO 93/07157, WO 94/03467, and WO 96/23801.
Typically, A will have the structure BCH,CH(CH,)— or
BCH,CH,—.

The designation “a” is an integer of 1 or 2. If X is N then
ais 2 and one R is usually H and the other is not H. If X is
O then a is 1.

B generally is guanin-9-yl, adenin-9-yl, 2,6-
diaminopurin-9-yl, 2-aminopurin-9-yl or their 1-deaza,
3-deaza, or 8-aza analogs, or B is cytosin-1-yl. Ordinarily, B
is adenin-9-yl or 2,6-diaminopurin-9yl. In formula (1la)
compounds, one Z optionally comprises an ester or an
amidate. Suitable esters or amidates have been described,
e.g., WO 95/07920. Exemplary esters are phenyl, benzyl,
o-ethoxyphenyl, p-ethoxyphenyl, 2-pyridyl, 3-pyridyl,
4-pyridyl, N-ethylmorpholino, C,—Cg O-alkyl and C,—Cg
NH-alkyl. However, every compound of the invention will
contain at least one —C(R*),0C(0)X(R), moiety.

R? independently is —H, C,-C,, alkyl, Cs—C,, aryl,
C,—C,, alkenyl, C,—C,, alkynyl, C,—C,, alkenylaryl,
C,—C,, alkynylaryl, or C,—C,, alkaryl, any one of which is
unsubstituted or is substituted with 1 or 2 halo, cyano, azido,
nitro or —OR? in which R?is C,—C,, alkyl, C,—C,, alkenyl,
C,—C,, alkynyl or Cs—C,, aryl. R* is usually H or C,—Cj
alkyl, and typically only one R? is other than H. In most
embodiments R* is H in both instances. The carbon atom to
which R* is bonded is capable of chiral substitution, in
which case R* is in the (R), (S) or racemic configuration. In
most embodiments, if R is other than H the compounds of
this invention are chirally enriched or pure at this site. In
general, however, manufacturing is somewhat less expen-
sive if chirality at the R* carbon can be avoided. Thus, R* is
H when it is desired to help minimize the cost of synthesis.

X is O or N, typically O. The carbamates (where X=N)
tend to be more stable in biological environments than the
carbonates. When X is O then a is 1.

R independently is —H, C,—C,, alkyl, Cs—C,, aryl,
C,—C,, alkenyl, C,—C,, alkynyl, C,—C,, alkyenylaryl,
C,—C,, alkynylaryl, or C4—C,, alkaryl, any one of which is
unsubstituted or is substituted with 1 or 2 halo, cyano, azido,
nitro, —N(R*), or —OR?, where R* independently is —H
or C,—C; alkyl, provided that at least one R is not H. In
general, R is C;—C, secondary or normal alkyl which is
unsubstituted or substituted with OR>. When X is N then a
is 2. In the latter case one R is usually other than H.
Alternatively, two N-linked R groups are joined to form a
carboxcycle or O-containing heterocycle, typically contain-
ing 3 to 5 carbon atoms in the ring. When R is unsaturated,
but not aryl, the site of unsaturation is not critical and is in
the Z or E configuration. The alkenyl chains of naturally
occurring unsaturated fatty acids would be suitable as R
groups, for example. R also includes cycloalkenyl or
cycloalkynyl containing 1 or 2 unsaturated bonds, typically
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1 unsaturated bond. When R is unsaturated, usually it is
alkenyl or alkynyl without aryl substitution.

If R is substituted with halo, cyano, azido, nitro or OR?,
typically R will contain 1 of these substitutents. If substi-
tuted with 2 of these substituents, they are same or different.
Generally, substituents found on R are OR®. An exemplary
R group containing or OR?® substituent is —CH,C
(CH,OCH,)(CH,),.

When R contains an aryl group, the aryl group generally
is bonded directly to X or is linked to X by methylene or
ethylene. The aryl group may contain —N= or —O—as a
ring atom. In general, the aryl group contains 5 or 6 carbons.
If substituted, the aryl moiety is substituted with halo or OR?
in the ortho, meta or para positions, with R* in this instance
being typically C,—C;. Aryl groups containing 5 carbons are
typically 2-, 3- or 4-pyridyl. In general, only one substituent
group will be found not the aryl moiety if it is substituted at
all. Exemplary aromatic and nonaromatic heterocyclic
groups as used herein includes by way of example and not
limitation the heterocycles described in Paquette, Leo A;
“Principles of Modern Heterocyclic Chemistry” (W. A.
Benjamin, New York, 1968), particularly Chapters 1, 3, 4, 6,
7, and 9; “The Chemistry of Heterocyclic Compounds, A
series of Monographs” (John Wiley & Sons, New York,
1950 to present), in particular Volumes 13,14 16, 19, and 28;
and “J. Am. Chem. Soc. 7, 82:5566 (1960).

Examples of heterocycles include by way of example and
not limitation pyridyl, thiazolyl, tetrahydrothiophenyl, sul-
fur oxidized tetrahydrothiophenyl, pyrimidinyl, furanyl,
thienyl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl,
benzofuranyl, thianaphthalenyl, indolyl, indolenyl,
quinolinyl, isoquinolinyl, benzimidazolyl, piperidinyl,
4-piperidonyl, pyrrolidinyl, 2-pyrrolidonyl, pyrrolinyl,
tetrahydrofuranyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, decahydroquinolinyl,
octahydroisoquinolinyl, azocinyl, triazinyl, 6H-1,2,5-
thiadiazinyl, 2H, 6H-1,5,2-dithiazinyl, thienyl, thianthrenyl,
pyranyl, isobenzofuranyl, chromenyl, xanthenyl,
phenoxathiinyl, 2H-pyrrolyl, isothiazolyl, isoxazolyl,
pyrazinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl,
1H-indazoly, purinyl, 4H-quinolizinyl, phthalazinyl,
naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl,
pteridinyl, 4a-H-carbozolyl, carbazolyl, b-carbolinyl,
phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl,
phenazinyl, phenothiazinyl, furazanyl, phenoxazinyl,
isochromanyl, chromanyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl,
isoindolinyl, quinuclidinyl, morpholinyl, oxazolidinyl,
benzotriazolyl, benzisoxazolyl, oxindolyl, benzoxazolinyl,
and isatinoyl.

By way of example and not limitation, carbon bonded
heterocycles are bonded at position 2,3,4,5, or 6 of a
pyridine, position 3,4,5, or 6 of a pyridazine, position 2,4,5,
or 6 of a pyrimidine, position 2,3,5, or 6 of a pyrazine,
position 2,3,4, or 5 of a furan, tetrahydrofuran, thiofuran,
thiophene, pyrrole or tetrahydropyrrole, position 2,4, or 5 of
an oxazole, imidazole or thiazole, position 3,4, or 5 of an
isoxazole, pyrazole, or isothiazole, position 2 or 3 of an
aziridine, position 2,3, or 4 of an azetidine, position 2,3,4,
5,6,7, or 8 of a quinoline or position 1,3,4,5,6,7, or 8 of an
isoquinoline. Still more typically, carbon bonded thero-
cycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl,
6-pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl,
6-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl,
6-pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl,
6-pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl.

By way of example and not limitation, nitrogen bonded
heterocycles are bonded at position 1 of an aziridine,
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azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-pyrroline,
imidazole, imidazolidine, 2-imidazoline, 3-imidazoline,
pyrazole, pyrazoline, 2-pyrazoline, 3-pyrazoline, piperidine,
piperazine, indole, indoline, 1H-indazole, position 2 of a
isoindole, or isoindoline, positon 4 of a morpholine, and
positon 9 of a carbazole, or b-carboline. Still more typically,
nitrogen bonded heterocycles include 1-aziridyl, 1-azetedyl,
1-pyrrolyl, 1-imidazolyl, 1-pyrazolyl, and 1-piperidinyl.

R includes the structure —C,—CR>C,—C, where each
C,—C¢ independently is a 2,3,4,5 or 6 carbon linear,
branched or cyclic alkyl moiety, e.g., ethylene, ethyl,
propylene, propyl, isopropylene, isopropyl, cyclohexyl, etc.,
and R% is —O— or —NR°— where R° is linear, branched
or cyclic alkyl having 1,2,3,4,5 or 6 carbon atoms.

Embodiments include compounds where R* is —H or
—CHs,.

R includes the structure —C,—C,,R®, where each C,—C;,
independently is a 2, 3,4,5,6,7,8,9,10,11 or 12 carbon linear,
branched or cyclic alkyl moiety, and R® is N-morpholine

%N/_\O
/)

N-piperidino, 2-pyridyl, 3-pyridyl or 4-pyridyl.

R also includes —C(CH,(X),_,R”);, —CH[C(CH(X),.
1R7);], and —CH,(C(X),_;R")5, where R” is 1,2,3,4,5 or 6
carbon linear, branched or cyclic alkyl or R” is 5 or 6 carbon
aryl. In these embodiments, one or two X are typically
present, usually 1, X is usually oxygen and R” is typically
methyl, ethyl, isopropyl, propyl or butyl, usually methyl.

R usually is phenyl, methyl, ethyl, 1-propyl, 2-propyl,
n-butyl, i-butyl, t-butyl, pentyl or 3-pentyl.

R! is a substituent found in prior art phosphonomethoxy
nucleotide analogs. R* typically is any of hydrogen, —CHs,
—CH,OH, —CH,F, —CH=CH,, —CH,N; or R" and R®
are joined to form —CH,—. R* is usually H or methyl. If R*
and R® are joined to form methylene, B typically is cytosin-
1-yL

R? is C,—C,, alkyl, but typically is C,—C, alkyl.

Compounds of structure (1) typically are those in which
B is adenin-9-yl, R is methyl or H, R® is —CHR*—0O—
C(0O)—OR and R, R? and R? are as set forth above.

The compounds of this invention are optionally enriched
or resolved at the carbon atom chiral center linked to R* in
accordance with prior findings associating optimal antiviral
activity with the configuration at this site. Thus, where R is
methyl the compounds will be in (R) configuration at this
center and will be substantially free of the (S) enantiomer.

Other embodiments include structure (10) and (11) com-
pounds where R and each R* are independently chosen and
R? is C,—C4 alkyl

(10)

R? o
B Q )\ )L
I \o o
P

N(R)2
o) 2
~

Rr!
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(11) TABLE A
R2 RZ O B R?
B o} }{ )J\ 5 1 adenin-9-yl 1 —CH,
I \o 0 N(R)2/ 2 guanin-9-yl 2—H
P 3 2,6-diaminopurin-9-yl 3 —CH,OH
~ 4 2-aminopurin-9-yl 4 —CHzF
5 cytosin-1-yl 5 —CH=CH,
R! 6 —CH,N,
10
R R?
Exemplary embodiments include the compounds named ;_g}g ;:EIH
—2lls 3
in Table B. Each compound in Table B is depicted as a 3 —(CH,),CH, 3 —C,H;
compound having the formula (8) 15 4 —CH(CH), 4 —(CH,),CH,
5 —(CH,),CH, 5 —CH(CH,),
6 —CH,CH(CH,), 6 —(CH,);CH,
®) 7 —CH(CH,)CH,CH, 7 —CH,CH(CHS,),
) 8 —C(CH,); 8 —C(CH,);
R Q 9 —(CH,),CH, 9 —(CH,),CH,
20 10 —CH(CH;)CH,CH,CH, 10 —(CH,)sCH,
B Q 11 —CH(CH,CH,),
I \o 0 OR/, 12 —C(CH,),CH,CH,
~" 13 —CH(CH,)CH(CH,),

Compounds named in Table B are designed by numbers
assigned to B, R, R and R? according to the following
convention, B.R.R*.R*, using the numbered structures 30
depicted in Table A. Thus, the compound named 1.2.3.4
specifies adenin-9-yl at B, —CH,CH,; at both R groups,

14 —CH,CH,CH(CH,),

15 —CH,CH(CH,)CH,CH,

16 —CH,CH,CH,CH,CH,CH,
25 17 —CH(CH,)CH, CH,CH,CH,
18 —CH(CH,CH,)CH,CH,CH,
19 —C(CH,),CH,CH,CH,
20 —CH(CH,)CH(CH,)CH,CH,
21 —CH(CH,)CH,CH(CH,),
22 —C(CH,)(CH,CH,),
23 —CH(CH,CH,)CH(CH,),
24 —CH,CGH,
25 —C M,

—CH,OH at R' and —(CH,),CH, at both R* groups.

TABLE B

111111121113 1114111.51.1.1.6 1.1.1.7 1.1.1.8 1.1.1.9 1.1.1.10 1.1.2.1 1.1.2.2 1.1.2.3
112411251126 1.1.2.71.1.2.81.1.2.9 1.1.2.10 1.1.3.1 1.1.3.2 1.1.3.3 1.1.3.4 1.1.3.5 1.1.3.6
1.1.3.71.1.3.81.1391.1.310 1.1.4.1 1.1.42 1.1.43 1.1.44 1.1.45 1.1.4.6 1.1.4.7 1.1.4.8 1.1.49
1.1.4.10 1.1.5.1 1.1.52 1.1.5.3 1.1.5.4 1.1.5.5 1.1.5.6 1.1.5.7 1.1.5.8 1.1.5.9 1.1.5.10 1.1.6.1 1.1.6.2
1.1.6.31.1.6.4 1.1.6.5 1.1.6.6 1.1.6.7 1.1.6.8 1.1.6.9 1.1.6.10 1.2.1.1 1.2.1.2 1.2.1.3 1.2.1.4 1.2.1.5
121612171218 12191.21.101.2.211.22.21.2231.22412251.22.61227 1228
1.229122101.2.311.2321.2331.2341.2351.23.61.23.71.2.381.2.391.23101.2.41
124212431.244124512461.24712481249124101.2511.2521253125.4
1.2.551.2.5.61.2.5.7 1258 1.2591.25.10 1.2.6.1 1.2.6.2 1.2.6.3 1.2.6.4 1.2.6.5 1.2.6.6 1.2.6.7
1.2.6.8 1.2.6.9 1.2.6.10 1.3.1.1 1.3.1.2 1.3.1.3 1.3.1.4 13.1.5 1.3.1.6 13.1.7 1.3.1.8 1.3.1.9 1.3.1.10
13.2.1 1.3.22 1.3.2.3 13.2.4 13.2.5 1.3.2.6 1.3.2.7 1.3.2.8 13.2.9 1.32.10 1.3.3.1 1.3.3.2 1.3.3.3
13.3.41.3.35 1.3.3.6 1.3.3.7 13.3.8 1.3.3.9 13.3.10 13.4.1 1.3.4.2 1.3.4.3 13.4.4 13.4.5 13.4.6
13.4.7 1.3.4.8 1.3.4.9 1.3.4.10 1.3.5.1 1.3.5.2 13.5.3 1.3.5.4 1.3.5.5 1.3.5.6 13.5.7 13.5.8 13.5.9
1.3.5.10 1.3.6.1 1.3.6.2 1.3.6.3 13.6.4 1.3.6.5 1.3.6.6 1.3.6.7 1.3.6.8 13.6.9 1.3.6.10 1.4.1.1 1.4.1.2
1413141.41415141.61.41.71.41.81.41914.1.101.42.11.42214231.4241425
1.42.61.42.71.428 1429 1.42.10 1.4.3.1 1.432 1.43.31.43.41.43.51.43.6 1.4.3.7 1.4.3.8
1.4391.43.101.44.11.4421.44314441.4451.44.61.44.71.4481.4491.44101.45.1
1.45214531.45414551.4561.4571.4581.4591.45.101.4.6.11.4.6.21.4.63 1.4.6.4
1.4.6.5 1.4.6.6 1.4.6.7 1.4.6.8 1.4.6.9 1.4.6.10 1.5.1.1 1.5.1.2 1.5.13 1.5.1.4 1.5.1.5 1.5.1.6 1.5.1.7
1.51.81.51.91.51101.5.2.11.5.22 15231524 15251526 1.52.7 1.52.8 1.5.29 1.5.2.10
1.5311.5321.533153415351.5.3.61.53.71.53.81.53.91.53.101.5411542 1543
154415451546 154715481549 154101.5511.5521.55315541.555155.6
1.55.71.5581.559 1.5.5.10 1.5.6.1 1.5.6.2 1.5.6.3 1.5.6.4 1.5.6.5 1.5.6.6 1.5.6.7 1.5.6.8 1.5.6.9
1.5.6.10 1.6.1.1 1.6.1.2 1.6.1.3 1.6.1.4 1.6.1.5 1.6.1.6 1.6.1.7 1.6.1.8 1.6.1.9 1.6.1.10 1.6.2.1 1.6.2.2
1.6.2.31.6.2.4 1.6.2.5 1.6.2.6 1.6.2.7 1.6.2.8 1.6.2.9 1.6.2.10 1.6.3.1 1.6.3.2 1.6.3.3 1.6.3.4 1.6.3.5
1.6.3.6 1.6.3.7 1.6.3.8 1.6.3.9 1.6.3.10 1.6.4.1 1.6.4.2 1.6.4.3 1.6.4.4 1.6.4.5 1.6.4.6 1.6.4.7 1.6.4.8
1.6.4.9 1.6.4.10 1.6.5.1 1.6.5.2 1.6.5.3 1.6.5.4 1.6.5.5 1.6.5.6 1.6.5.7 1.6.5.8 1.6.5.9 1.6.5.10 1.6.6.1
1.6.6.2 1.6.6.3 1.6.6.4 1.6.6.5 1.6.6.6 1.6.6.7 1.6.6.8 1.6.6.9 1.6.6.10 1.7.1.1 1.7.1.2 1.7.1.3 1.7.1.4
1.71.51.7.1.6 1.7.1.7 1.7.1.8 1.7.1.9 1.7.1.10 1.7.2.1 1.7.2.2 1.7.2.3 1.7.2.4 1.7.2.5 1.7.2.6 1.7.2.7
1.7.2.81.7.29 1.7.2.10 1.7.3.1 1.7.3.2 1.7.3.3 1.7.3.4 1.7.3.5 1.7.3.6 1.7.3.7 1.7.3.8 1.7.3.9 1.7.3.10
1.7411.7421.7.43 1.7.4.4 1.7.45 1.7.4.6 1.7.4.7 1.7.4.8 1.7.4.9 1.7.4.10 1.7.5.1 1.7.52 1.7.5.3
1.7.541.7551.7.5.6 1.7.5.71.7.5.8 1.7.5.9 1.7.5.10 1.7.6.1 1.7.6.2 1.7.6.3 1.7.6.4 1.7.6.5 1.7.6.6
1.7.6.7 1.7.6.8 1.7.6.9 1.7.6.10 1.8.1.1 1.8.1.2 1.8.1.3 1.8.1.4 1.8.1.5 1.8.1.6 1.8.1.7 1.8.1.8 1.8.1.9
1.8.1.10 1.82.1 1.8.2.2 1.8.2.3 1.8.2.4 1.8.2.5 1.8.2.6 1.8.2.7 1.8.2.8 1.8.2.9 1.8.2.10 1.8.3.1 1.8.3.2
1.8.3.31.8.3.41.8.351.8.3.61.8.3.71.8.3.81.83.91.8.3.101.8.4.1 1.8.4.2 1.8.4.3 1.8.4.4 1.8.4.5
1.8.4.6 1.8.4.71.8.4.8 1.8.4.9 1.8.4.10 1.8.5.1 1.8.5.2 1.8.5.3 1.8.5.4 1.8.5.5 1.8.5.6 1.8.5.7 1.8.5.8
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TABLE B-continued

1.8.5.9 1.8.5.10 1.8.6.1 1.8.6.2 1.8.6.3 1.8.6.4 1.8.6.5 1.8.6.6 1.8.6.7 1.8.6.8 1.8.6.9 1.8.6.10 1.9.1.1
1.9.1.219.1.319.1.419.1.51.9.1.6 1.9.1.7 1.9.1.8 1.9.1.9 1.9.1.10 1.9.2.1 1.9.2.2 1.9.2.3 1.9.2.4
1.9.2.51.9.2.6 1.9.2.71.9.2.8 1.9.2.9 1.9.2.10 1.9.3.1 1.9.3.2 1.9.3.3 1.9.3.4 1.9.3.5 1.9.3.6 1.9.3.7
1.9.3.81.9.3.9 1.9.3.10 1.9.4.1 1.9.4.2 1.9.4.3 1.9.4.4 1.9.4.5 1.9.4.6 1.9.4.7 1.9.4.8 1.9.4.9 1.9.4.10
1.9.5.11.9.5219.531.9.541.9.5.5 1.9.5.6 1.9.5.7 1.9.5.8 1.9.5.9 1.9.5.10 1.9.6.1 1.9.6.2 1.9.6.3
1.9.6.4 1.9.6.5 1.9.6.6 1.9.6.7 1.9.6.8 1.9.6.9 1.9.6.10 1.10.1.1 1.10.1.2 1.10.1.3 1.10.1.4 1.10.1.5
1.10.1.6 1.10.1.7 1.10.1.8 1.10.1.9 1.10.1.10 1.10.2.1 1.10.2.2 1.10.2.3 1.10.2.4 1.10.2.5 1.10.2.6
1.10.2.7 1.10.2.8 1.10.2.9 1.10.2.10 1.10.3.1 1.10.3.2 1.10.3.3 1.10.3.4 1.10.3.5 1.10.3.6 1.10.3.7
1.10.3.8 1.10.3.9 1.10.3.10 1.10.4.1 1.10.4.2 1.10.4.3 1.10.4.4 1.10.4.5 1.10.4.6 1.10.4.7 1.10.4.8
1.10.4.9 1.10.4.10 1.10.5.1 1.10.5.2 1.10.5.3 1.10.5.4 1.10.5.5 1.10.5.6 1.10.5.7 1.10.5.8 1.10.5.9
1.10.5.10 1.10.6.1 1.10.6.2 1.10.6.3 1.10.6.4 1.10.6.5 1.10.6.6 1.10.6.7 1.10.6.8 1.10.6.9 1.10.6.10
1.11.1.11.11.1.2 1.11.1.3 1.11.1.4 1.11.1.5 1.11.1.6 1.11.1.7 1.11.1.8 1.11.1.9 1.11.1.10 1.11.2.1
1.11.221.11.2.31.11.2.4 1.11.2.5 1.11.2.6 1.11.2.7 1.11.2.8 1.11.2.9 1.11.2.10 1.11.3.1 1.11.3.2
1.11.3.31.11.3.4 1.11.3.5 1.11.3.6 1.11.3.7 1.11.3.8 1.11.3.9 1.11.3.10 1.11.4.1 1.11.4.2 1.11.4.3
1.11.4.41.11.4.5 1.11.4.6 1.11.4.7 1.11.4.8 1.11.4.9 1.11.4.10 1.11.5.1 1.11.5.2 1.11.5.3 1.11.5.4
1.11.5.5 1.11.5.6 1.11.5.7 1.11.5.8 1.11.5.9 1.11.5.10 1.11.6.1 1.11.6.2 1.11.6.3 1.11.6.4 1.11.6.5
1.11.6.6 1.11.6.7 1.11.6.8 1.11.6.9 1.11.6.10 1.12.1.1 1.12.1.2 1.12.1.3 1.12.1.4 1.12.1.5 1.12.1.6
1.12.1.7 1.12.1.8 1.12.1.9 1.12.1.10 1.12.2.1 1.12.2.2 1.12.2.3 1.12.2.4 1.12.2.5 1.12.2.6 1.12.2.7
1.12.2.8 1.12.2.9 1.12.2.10 1.12.3.1 1.12.3.2 1.12.3.3 1.12.3.4 1.12.3.5 1.12.3.6 1.12.3.7 1.12.3.8
1.12.3.91.12.3.10 1.12.4.1 1.12.4.2 1.12.4.3 1.12.4.4 1.12.4.5 1.12.4.6 1.12.4.7 1.12.4.8 1.12.4.9
1.12.4101.12.5.1 1.12.5.2 1.12.5.3 1.12.5.4 1.12.5.5 1.12.5.6 1.12.5.7 1.12.5.8 1.12.5.9 1.12.5.10
1.12.6.1 1.12.6.2 1.12.6.3 1.12.6.4 1.12.6.5 1.12.6.6 1.12.6.7 1.12.6.8 1.12.6.9 1.12.6.10 1.13.1.1
1.13.1.21.13.1.3 1.13.1.4 1.13.1.5 1.13.1.6 1.13.1.7 1.13.1.8 1.13.1.9 1.13.1.10 1.13.2.1 1.13.2.2
1.13.2.31.13.2.4 1.13.2.5 1.13.2.6 1.13.2.7 1.13.2.8 1.13.2.9 1.13.2.10 1.13.3.1 1.13.3.2 1.13.3.3
1.13.3.4 1.13.3.5 1.13.3.6 1.13.3.7 1.13.3.8 1.13.3.9 1.13.3.10 1.13.4.1 1.13.4.2 1.13.4.3 1.13.4.4
1.13.451.13.4.6 1.13.4.7 1.13.4.8 1.13.4.9 1.13.4.10 1.13.5.1 1.13.5.2 1.13.5.3 1.13.5.4 1.13.5.5
1.13.5.6 1.13.5.7 1.13.5.8 1.13.5.9 1.13.5.10 1.13.6.1 1.13.6.2 1.13.6.3 1.13.6.4 1.13.6.5 1.13.6.6
1.13.6.7 1.13.6.8 1.13.6.9 1.13.6.10 1.14.1.1 1.14.1.2 1.14.1.3 1.14.1.4 1.14.1.5 1.14.1.6 1.14.1.7
1.14.1.8 1.14.1.9 1.14.1.10 1.14.2.1 1.14.2.2 1.14.2.3 1.14.2.4 1.14.2.5 1.14.2.6 1.14.2.7 1.14.2.8
1.14.2.9 1.14.2.10 1.14.3.1 1.14.3.2 1.14.3.3 1.14.3.4 1.14.3.5 1.14.3.6 1.14.3.7 1.14.3.8 1.14.3.9
1.14.3.10 1.14.4.1 1.14.4.2 1.14.4.3 1.14.4.4 1.14.4.5 1.14.4.6 1.14.4.7 1.14.4.8 1.14.4.9 1.14.4.10
1.14.5.1 1.14.5.2 1.14.5.3 1.14.5.4 1.14.5.5 1.14.5.6 1.14.5.7 1.14.5.8 1.14.5.9 1.14.5.10 1.14.6.1
1.14.6.2 1.14.6.3 1.14.6.4 1.14.6.5 1.14.6.6 1.14.6.7 1.14.6.8 1.14.6.9 1.14.6.10 1.15.1.1 1.15.1.2
1.15.1.3 1.15.1.4 1.15.1.5 1.15.1.6 1.15.1.7 1.15.1.8 1.15.1.9 1.15.1.10 1.15.2.1 1.15.2.2 1.15.2.3
1.15.2.4 1.15.2.5 1.15.2.6 1.15.2.7 1.15.2.8 1.15.2.9 1.15.2.10 1.15.3.1 1.15.3.2 1.15.3.3 1.15.3.4
1.15.3.5 1.15.3.6 1.15.3.7 1.15.3.8 1.15.3.9 1.15.3.10 1.15.4.1 1.15.4.2 1.15.4.3 1.15.4.4 1.15.4.5
1.15.4.6 1.15.4.7 1.15.4.8 1.15.4.9 1.15.4.10 1.15.5.1 1.15.5.2 1.15.5.3 1.15.5.4 1.15.5.5 1.15.5.6
1.15.5.7 1.15.5.8 1.15.5.9 1.15.5.10 1.15.6.1 1.15.6.2 1.15.6.3 1.15.6.4 1.15.6.5 1.15.6.6 1.15.6.7
1.15.6.8 1.15.6.9 1.15.6.10 1.16.1.1 1.16.1.2 1.16.1.3 1.16.1.4 1.16.1.5 1.16.1.6 1.16.1.7 1.16.1.8
1.16.1.9 1.16.1.10 1.16.2.1 1.16.2.2 1.16.2.3 1.16.2.4 1.16.2.5 1.16.2.6 1.16.2.7 1.16.2.8 1.16.2.9
1.16.2.10 1.16.3.1 1.16.3.2 1.16.3.3 1.16.3.4 1.16.3.5 1.16.3.6 1.16.3.7 1.16.3.8 1.16.3.9 1.16.3.10
1.16.4.1 1.16.42 1.16.4.3 1.16.4.4 1.16.4.5 1.16.4.6 1.16.4.7 1.16.4.8 1.16.4.9 1.16.4.10 1.16.5.1
1.16.5.2 1.16.5.3 1.16.5.4 1.16.5.5 1.16.5.6 1.16.5.7 1.16.5.8 1.16.5.9 1.16.5.10 1.16.6.1 1.16.6.2
1.16.6.3 1.16.6.4 1.16.6.5 1.16.6.6 1.16.6.7 1.16.6.8 1.16.6.9 1.16.6.10 1.17.1.1 1.17.1.2 1.17.1.3
1.17.1.41.17.1.5 1.17.1.6 1.17.1.7 1.17.1.8 1.17.1.9 1.17.1.10 1.17.2.1 1.17.2.2 1.17.2.3 1.17.2.4
1.17.2.51.17.2.6 1.17.2.7 1.17.2.8 1.17.2.9 1.17.2.10 1.17.3.1 1.17.3.2 1.17.3.3 1.17.3.4 1.17.3.5
1.17.3.6 1.17.3.7 1.17.3.8 1.17.3.9 1.17.3.10 1.17.4.1 1.17.4.2 1.17.4.3 1.17.4.4 1.17.4.5 1.17.4.6
1.17.4.71.17.4.8 1.17.4.9 1.17.4.10 1.17.5.1 1.17.5.2 1.17.5.3 1.17.5.4 1.17.5.5 1.17.5.6 1.17.5.7
1.17.5.8 1.17.5.9 1.17.5.10 1.17.6.1 1.17.6.2 1.17.6.3 1.17.6.4 1.17.6.5 1.17.6.6 1.17.6.7 1.17.6.8
1.17.6.9 1.17.6.10 1.18.1.1 1.18.1.2 1.18.1.3 1.18.1.4 1.18.1.5 1.18.1.6 1.18.1.7 1.18.1.8 1.18.1.9
1.18.1.10 1.18.2.1 1.18.2.2 1.18.2.3 1.18.2.4 1.18.2.5 1.18.2.6 1.18.2.7 1.18.2.8 1.18.2.9 1.18.2.10
1.18.3.1 1.18.3.2 1.18.3.3 1.18.3.4 1.18.3.5 1.18.3.6 1.18.3.7 1.18.3.8 1.18.3.9 1.18.3.10 1.18.4.1
1.18.4.2 1.18.4.3 1.18.4.4 1.18.4.5 1.18.4.6 1.18.4.7 1.18.4.8 1.18.4.9 1.18.4.10 1.18.5.1 1.18.5.2
1.18.5.3 1.18.5.4 1.18.5.5 1.18.5.6 1.18.5.7 1.18.5.8 1.18.5.9 1.18.5.10 1.18.6.1 1.18.6.2 1.18.6.3
1.18.6.4 1.18.6.5 1.18.6.6 1.18.6.7 1.18.6.8 1.18.6.9 1.18.6.10 1.19.1.1 1.19.1.2 1.19.1.3 1.19.1.4
1.19.1.5 1.19.1.6 1.19.1.7 1.19.1.8 1.19.1.9 1.19.1.10 1.19.2.1 1.19.2.2 1.19.2.3 1.19.2.4 1.19.2.5
1.19.2.6 1.19.2.7 1.19.2.8 1.19.2.9 1.19.2.10 1.19.3.1 1.19.3.2 1.19.3.3 1.19.3.4 1.19.3.5 1.19.3.6
1.19.3.7 1.19.3.8 1.19.3.9 1.19.3.10 1.19.4.1 1.19.4.2 1.19.4.3 1.19.4.4 1.19.4.5 1.19.4.6 1.19.4.7
1.19.4.8 1.19.4.9 1.19.4.10 1.19.5.1 1.19.5.2 1.19.5.3 1.19.5.4 1.19.5.5 1.19.5.6 1.19.5.7 1.19.5.8
1.19.5.9 1.19.5.10 1.19.6.1 1.19.6.2 1.19.6.3 1.19.6.4 1.19.6.5 1.19.6.6 1.19.6.7 1.19.6.8 1.19.6.9
1.19.6.10 1.20.1.1 1.20.1.2 1.20.1.3 1.20.1.4 1.20.1.5 1.20.1.6 1.20.1.7 1.20.1.8 1.20.1.9 1.20.1.10
1.20.2.1 1.20.2.2 1.20.2.3 1.20.2.4 1.20.2.5 1.20.2.6 1.20.2.7 1.20.2.8 1.20.2.9 1.20.2.10 1.20.3.1
1.20.3.2 1.20.3.3 1.20.3.4 1.20.3.5 1.20.3.6 1.20.3.7 1.20.3.8 1.20.3.9 1.20.3.10 1.20.4.1 1.20.4.2
1.20.4.3 1.20.4.4 1.20.4.5 1.20.4.6 1.20.4.7 1.20.4.8 1.20.4.9 1.20.4.10 1.20.5.1 1.20.5.2 1.20.5.3
1.20.5.4 1.20.5.5 1.20.5.6 1.20.5.7 1.20.5.8 1.20.5.9 1.20.5.10 1.20.6.1 1.20.6.2 1.20.6.3 1.20.6.4
1.20.6.5 1.20.6.6 1.20.6.7 1.20.6.8 1.20.6.9 1.20.6.10 1.21.1.1 1.21.1.2 1.21.13 1.21.1.4 1.21.1.5
1.21.1.6 1.21.1.7 1.21.1.8 1.21.1.9 1.21.1.10 1.21.2.1 1.21.2.2 1.21.2.3 1.21.2.4 1.21.2.5 1.21.2.6
1.21.2.71.21.2.8 1.21.2.9 1.21.2.10 1.21.3.1 1.21.3.2 1.21.3.3 1.21.3.4 1.21.3.5 1.21.3.6 1.21.3.7
1.21.3.8 1.213.9 1.21.3.10 1.21.4.1 1.21.42 1.21.4.3 1.21.4.4 1.21.45 1.21.4.6 1.21.4.7 1.21.4.8
1.21.491.21.4.10 1.21.5.1 1.21.5.2 1.21.5.3 1.21.5.4 1.21.5.5 1.21.5.6 1.21.5.7 1.21.5.8 1.21.5.9
1.21.5.10 1.21.6.1 1.21.6.2 1.21.6.3 1.21.6.4 1.21.6.5 1.21.6.6 1.21.6.7 1.21.6.8 1.21.6.9 1.21.6.10
1.22.1.11.22.1.2 1.22.1.3 1.22.1.4 1.22.1.5 1.22.1.6 1.22.1.7 1.22.1.8 1.22.1.9 1.22.1.10 1.22.2.1
1.22.2.21.22.2.3 1.22.2.4 1.22.2.5 1.22.2.6 1.22.2.7 1.22.2.8 1.22.2.9 1.22.2.10 1.22.3.1 1.22.3.2
1.22.3.31.22.34 1.22.3.5 1.22.3.6 1.22.3.7 1.22.3.8 1.22.3.9 1.22.3.10 1.22.4.1 1.22.4.2 1.22.4.3
1.22.4.4 1.22.45 1.22.4.6 1.22.4.7 1.22.4.8 1.22.49 1.22.4.10 1.22.5.1 1.22.5.2 1.22.5.3 1.22.5.4
1.22.5.51.22.5.6 1.22.5.7 1.22.5.8 1.22.5.9 1.22.5.10 1.22.6.1 1.22.6.2 1.22.6.3 1.22.6.4 1.22.6.5
1.22.6.6 1.22.6.7 1.22.6.8 1.22.6.9 1.22.6.10 1.23.1.1 1.23.1.2 1.23.1.3 1.23.1.4 1.23.1.5 1.23.1.6
1.23.1.7 1.23.1.8 1.23.1.9 1.23.1.10 1.23.2.1 1.23.2.2 1.23.2.3 1.23.2.4 1.23.2.5 1.23.2.6 1.23.2.7
1.23.2.8 1.23.2.9 1.23.2.10 1.23.3.1 1.23.3.2 1.23.3.3 1.23.3.4 1.23.3.5 1.23.3.6 1.23.3.7 1.23.3.8
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TABLE B-continued

1.23.3.9 1.23.3.10 1.23.4.1 1.23.4.2 1.23.4.3 1.23.4.4 1.23.4.5 1.23.4.6 1.23.4.7 1.23.4.8 1.23.4.9
1.23.410 1.23.5.1 1.23.5.2 1.23.5.3 1.23.5.4 1.23.5.5 1.23.5.6 1.23.5.7 1.23.5.8 1.235.9 1.23.5.10
1.23.6.1 1.23.6.2 1.23.6.3 1.23.6.4 1.23.6.5 1.23.6.6 1.23.6.7 1.23.6.8 1.23.6.9 1.23.6.10 1.24.1.1
1.24.1.2 1.24.1.3 1.24.1.4 1.24.1.5 1.24.1.6 1.24.1.7 1.24.1.8 1.24.1.9 1.24.1.10 1.24.2.1 1.24.2.2
1.24.2.3 1.24.2.4 1.24.2.5 1.24.2.6 1.24.2.7 1.24.2.8 1.24.2.9 1.24.2.10 1.24.3.1 1.24.3.2 1.24.3.3
1.24.3.4 1.24.35 1.24.3.6 1.24.3.7 1.24.3.8 1.24.3.9 1.24.3.10 1.24.4.1 1.24.4.2 1.24.4.3 1.24.4.4
1.24.4.5 1.24.4.6 1.24.4.7 1.24.4.8 1.24.49 1.24.4.10 1.24.5.1 1.24.5.2 1.24.5.3 1.24.54 1.24.5.5
1.24.5.6 1.24.5.7 1.24.5.8 1.24.5.9 1.24.5.10 1.24.6.1 1.24.6.2 1.24.6.3 1.24.6.4 1.24.6.5 1.24.6.6
1.24.6.7 1.24.6.8 1.24.6.9 1.24.6.10 1.25.1.1 1.25.1.2 1.25.1.3 1.25.1.4 1.25.1.5 1.25.1.6 1.25.1.7
1.25.1.8 1.25.1.9 1.25.1.10 1.25.2.1 1.25.2.2 1.25.2.3 1.25.2.4 1.25.2.5 1.25.2.6 1.25.2.7 1.25.2.8
1.25.2.9 1.25.2.10 1.25.3.1 1.25.3.2 1.25.3.3 1.25.3.4 1.25.3.5 1.25.3.6 1.25.3.7 1.25.3.8 1.25.3.9
1.25.3.10 1.25.4.1 1.25.4.2 1.25.4.3 1.25.4.4 1.25.4.5 1.25.4.6 1.25.4.7 1.25.4.8 1.25.4.9 1.25.4.10
1.25.5.1 1.25.5.2 1.25.5.3 1.25.5.4 1.25.5.5 1.25.5.6 1.25.5.7 1.25.5.8 1.25.5.9 1.25.5.10 1.25.6.1
1.25.6.2 1.25.6.3 1.25.6.4 1.25.6.5 1.25.6.6 1.25.6.7 1.25.6.8 1.25.6.9 1.25.6.10 2.1.1.1 2.1.1.2 2.1.1.3
21.1.4211521.1.62.1.1.72.1.1.8 2.1.1.9 2.1.1.10 2.1.2.1 2.1.2.2 2.1.2.3 2.1.2.4 2.1.2.5 2.1.2.6
2.1.2.721.2.821.2.92.1.2.10 2.13.1 2.1.3.2 2.1.3.3 2.1.3.4 2.1.3.5 2.1.3.6 2.1.3.7 2.1.3.8 2.1.39
2.1.3.102.1.412.1.422.1.4321.4421.4521.4.6 21472148 21.492.1.4.10 2.1.5.1 2.1.5.2
2.1.53215421.552.1.5.62.1.57 21582159 2.1.510 2.1.6.1 2.1.6.2 2.1.6.3 2.1.6.4 2.1.6.5
2.1.6.6 2.1.6.7 2.1.6.8 2.1.6.9 2.1.6.10 2.2.1.1 2.2.1.2 2.2.13 2.2.1.4 2.2.1.5 2.2.1.6 2.2.1.7 2.2.1.8
2.21.9221.1022.212222 222322242225 222.6222722282229 22210 2.23.1
2.2322233223422352.2.3.6223.722382239223.102.2412242224322.44
2.2.45224.6224722482249 224102251 225222532.2542255225.6225.7
2258225922510 2.2.6.1 22.6.2 2.2.6.3 2.2.6.4 2.2.6.5 2.2.6.6 2.2.6.7 2.2.6.8 2.2.6.9 2.2.6.10
2.3.1.1231.2231.3231.42.3.1.52.3.1.6 2.3.1.7 2.3.1.8 2.3.1.9 2.3.1.10 2.3.2.1 2.3.2.2 2.3.2.3
2.3.2.42325232.6232723.28 232923210 2.3.3.1 2.3.3.2 2.3.3.32.3.3.4 2.3.3.5 2.3.3.6
2.3.3.72.3.3.823392.33.10 2.3.41 2.3.42 2.3.43 2344 2.3.45 2.3.4.6 2.3.4.7 2.3.4.8 2.3.4.9
2.3.4102.3.5.12.3.522.35.323.5.42.3.5.5 2.3.5.6 2.3.5.72.3.5.8 2.3.5.9 2.35.10 2.3.6.1 2.3.6.2
2.3.6.32.3.6.4 2.3.6.5 2.3.6.6 2.3.6.7 2.3.6.8 2.3.6.9 2.3.6.10 2.4.1.1 2.41.2 2.41.3 2.4.1.4 2.4.1.5
2.41.6 2.41.7 241.8 2.41.9 2.41.10 2.4.2.1 2.42.2 2.42.32.42.4 2.42.5 2.42.6 2.42.7 2.4.2.8
2.42.9 2421024312432 243324342435 243.6243.7243.82439 24310 2.44.1
2.44.2244324442445244.6244724.482449244.1024.5124522453245.4
2.4.5.52.4.56 245724582459 24510 2.4.6.1 2.4.6.2 2.4.6.3 2.4.6.4 2.4.6.5 2.4.6.6 2.4.6.7
2.4.6.8 2.4.6.9 2.4.6.10 2.5.1.1 2.5.1.2 2.5.13 2.5.1.4 2.5.1.5 2.5.1.6 2.5.1.7 2.5.1.8 2.5.1.9 2.5.1.10
2.52.125222523252425.25252.6252.7252.82529 252102531 25322533
2.5.3.42.535253.62.5.3.72.5.3.8253925.310 254.12.5422.5432544254525.4.6
2.5.4.72.54.82549254102551255.22.553255425552.55625572558255.9
2.5.5.10 2.5.6.1 2.5.6.2 2.5.6.3 2.5.6.4 2.5.6.5 2.5.6.6 2.5.6.7 2.5.6.8 2.5.6.9 2.5.6.10 2.6.1.1 2.6.1.2
2.6.1.32.6.1.4 2.6.1.5 2.6.1.6 2.6.1.7 2.6.1.8 2.6.1.9 2.6.1.10 2.6.2.1 2.6.2.2 2.6.2.3 2.6.2.4 2.6.2.5
2.6.2.6 2.6.2.7 2.6.2.8 2.6.2.9 2.6.2.10 2.6.3.1 2.6.3.2 2.6.3.3 2.6.3.4 2.6.3.5 2.6.3.6 2.6.3.7 2.6.3.8
2.6.3.9 2.6.3.10 2.6.4.1 2.6.4.2 2.6.4.3 2.6.4.4 2.6.4.5 2.6.4.6 2.6.4.7 2.6.4.8 2.6.4.9 2.6.4.10 2.6.5.1
2.6.5.22.6.5.3 2.6.5.4 2.6.5.5 2.6.5.6 2.6.5.7 2.6.5.8 2.6.5.9 2.6.5.10 2.6.6.1 2.6.6.2 2.6.6.3 2.6.6.4
2.6.6.5 2.6.6.6 2.6.6.7 2.6.6.8 2.6.6.9 2.6.6.10 2.7.1.1 2.7.1.2 2.7.1.3 2.7.1.4 2.7.1.5 2.7.1.6 2.7.1.7
2.7.1.82.7.1.92.71.102.7.2.1 272227232724 2725272.62.72.72728 2729 2.7.2.10
2.7.3.1273227332.7342.7.35273.62.73.72.7.3.8273927.3102.74.127422.743
2.7.4.42.7452.74.62.7472.7.48 2749 2.7.4.10 2751 2.752 27532754 2755 2.75.6
2.7.5.72.7582.7.592.7.510 2.7.6.1 2.7.6.2 2.7.6.3 2.7.6.4 2.7.6.5 2.7.6.6 2.7.6.7 2.7.6.8 2.7.6.9
2.7.6.10 2.8.1.1 2.8.1.2 2.8.1.3 2.8.1.4 2.8.1.5 2.8.1.6 2.8.1.7 2.8.1.8 2.8.1.9 2.8.1.10 2.8.2.1 2.82.2
2.8.2.32.82.4 282528262827 282.82.82.92.8.2.10 2.8.3.1 2.83.2 2.8.3.3 2.8.3.4 2.8.35
2.8.3.6 2.8.3.7 2.8.3.8 2.8.3.9 2.8.3.10 2.8.4.1 2.8.4.2 2.8.4.3 2.8.4.4 2.8.4.5 2.8.4.6 2.8.4.7 2.8.4.8
2.8.4.9 2.84.10 2.8.5.1 2.8.5.2 2.8.5.3 2.8.5.4 2.8.5.5 2.8.5.6 2.8.5.7 2.8.5.8 2.8.5.9 2.8.5.10 2.8.6.1
2.8.6.2 2.8.6.3 2.8.6.4 2.8.6.5 2.8.6.6 2.8.6.7 2.8.6.8 2.8.6.9 2.8.6.10 2.9.1.1 2.9.1.2 2.9.1.3 2.9.1.4
2.9.1.52.9.1.6 2.9.1.7 2.9.1.8 2.9.1.9 2.9.1.10 2.9.2.1 2.9.2.2 2.9.2.3 2.9.2.4 2.9.2.5 2.9.2.6 2.9.2.7
2.9.2.82.9.2.9 2.9.2.10 2.9.3.1 2.9.3.2 2.9.3.3 2.9.3.4 2.9.3.5 2.9.3.6 2.9.3.7 2.9.3.8 2.9.3.9 2.9.3.10
2.9.4129.4229.4329.4429.45294.629.4.729.4.8 2949 29.4.10 2.9.5.1 29.52 2.9.5.3
2.9.5.429.5529.5.629.5729.5829.5.929.5.10 2.9.6.1 2.9.6.2 2.9.6.3 2.9.6.4 2.9.6.5 2.9.6.6
2.9.6.7 2.9.6.8 2.9.6.9 2.9.6.10 2.10.1.1 2.10.1.2 2.10.1.3 2.10.1.4 2.10.1.5 2.10.1.6 2.10.1.7 2.10.1.8
2.10.1.9 2.10.1.10 2.10.2.1 2.10.2.2 2.10.2.3 2.10.2.4 2.10.2.5 2.10.2.6 2.10.2.7 2.10.2.8 2.10.2.9
2.10.2.10 2.10.3.1 2.10.3.2 2.10.3.3 2.10.3.4 2.10.3.5 2.10.3.6 2.10.3.7 2.10.3.8 2.10.3.9 2.10.3.10
2.10.4.1 2.10.4.2 2.10.4.3 2.10.4.4 2.10.4.5 2.10.4.6 2.10.4.7 2.10.4.8 2.10.4.9 2.10.4.10 2.10.5.1
2.10.5.2 2.10.5.3 2.10.5.4 2.10.5.5 2.10.5.6 2.10.5.7 2.10.5.8 2.10.5.9 2.10.5.10 2.10.6.1 2.10.6.2
2.10.6.3 2.10.6.4 2.10.6.5 2.10.6.6 2.10.6.7 2.10.6.8 2.10.6.9 2.10.6.10 2.11.1.1 2.11.1.2 2.41.1.3
2.11.1.42.11.1.5 2.11.1.6 2.11.1.7 2.11.1.8 2.11.1.9 2.11.1.10 2.11.2.1 2.11.2.2 2.11.2.3 2.11.2.4
2.11.2.52.11.2.6 2.11.2.7 2.11.2.8 2.11.2.9 2.11.2.10 2.11.3.1 2.11.3.2 2.11.3.3 2.11.3.4 2.11.3.5
2.11.3.6 2.11.3.7 2.11.3.8 2.11.3.9 2.11.3.10 2.11.4.1 2.11.4.2 2.11.4.3 2.11.4.4 2.11.4.5 2.11.4.6
2.11.4.7 2.11.4.8 2.11.4.9 2.11.4.10 2.11.5.1 2.11.5.2 2.11.5.3 2.11.5.4 2.11.5.5 2.11.5.6 2.11.5.7
2.11.5.8 2.11.5.9 2.11.5.10 2.11.6.1 2.11.6.2 2.11.6.3 2.11.6.4 2.11.6.5 2.11.6.6 2.11.6.7 2.11.6.8
2.11.6.9 2.11.6.10 2.12.1.1 2.12.1.2 2.12.1.3 2.12.1.4 2.12.1.5 2.12.1.6 2.12.1.7 2.12.1.8 2.12.1.9
21211021221 2122221223 212.2.42.12.2.5 2.12.2.6 2.12.2.7 2.12.2.8 2.12.2.9 2.12.2.10
2.12.3.12.12.3.2 2.12.3.3 2.12.3.4 2.12.3.5 2.12.3.6 2.12.3.7 2.12.3.8 2.12.3.9 2.12.3.10 2.12.4.1
2.12.422.12.43 2.12.4.4 2.12.4.5 2.12.4.6 2.12.4.7 2.12.4.8 2.12.4.9 2.12.4.10 2.12.5.1 2.12.5.2
2.12.5.3212.54 2.12.5.5 2.12.5.6 2.12.5.7 2.12.5.8 2.12.5.9 2.12.5.10 2.12.6.1 2.12.6.2 2.12.6.3
2.12.6.4 2.12.6.5 2.12.6.6 2.12.6.7 2.12.6.8 2.12.6.9 2.12.6.10 2.13.1.1 2.13.1.2 2.13.1.3 2.13.1.4
2.13.1.52.13.1.6 2.13.1.7 2.13.1.8 2.13.1.9 2.13.1.10 2.13.2.1 2.13.2.2 2.13.2.3 2.13.2.4 2.13.2.5
2.13.2.6 2.13.2.7 2.13.2.8 2.13.2.9 2.13.2.10 2.13.3.1 2.13.3.2 2.13.3.3 2.13.3.4 2.13.3.5 2.13.3.6
2.13.3.72.13.3.8 2.13.3.9 2.13.3.10 2.13.4.1 2.13.4.2 2.13.4.3 2.13.4.4 2.13.4.5 2.13.4.6 2.13.4.7
2.13.4.82.13.4.9 2.13.4.10 2.13.5.1 2.13.5.2 2.13.5.3 2.13.5.4 2.13.5.5 2.13.5.6 2.13.5.7 2.13.5.8
2.13.5.92.13.5.10 2.13.6.1 2.13.6.2 2.13.6.3 2.13.6.4 2.13.6.5 2.13.6.6 2.13.6.7 2.13.6.8 2.13.6.9
2.13.6.10 2.14.1.1 2.14.1.2 2.14.1.3 2.14.1.4 2.14.1.5 2.14.1.6 2.14.1.7 2.14.1.8 2.14.1.9 2.14.1.10
2.14.2.1 2.14.2.2 2.14.2.3 2.14.2.4 2.14.2.5 2.14.2.6 2.14.2.7 2.14.2.8 2.14.2.9 2.14.2.10 2.14.3.1
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2.14.3.22.14.3.3 2.14.3.4 2.14.3.5 2.14.3.6 2.14.3.7 2.14.3.8 2.14.3.9 2.14.3.10 2.14.4.1 2.14.4.2
2.14.4.3 2.14.4.4 2.14.4.5 2.14.4.6 2.14.4.7 2.14.4.8 2.14.4.9 2.14.4.10 2.14.5.1 2.14.5.2 2.14.5.3
2.14.5.4 2.14.5.5 2.14.5.6 2.14.5.7 2.14.5.8 2.14.5.9 2.14.5.10 2.14.6.1 2.14.6.2 2.14.6.3 2.14.6.4
2.14.6.5 2.14.6.6 2.14.6.7 2.14.6.8 2.14.6.9 2.14.6.10 2.15.1.1 2.15.1.2 2.15.1.3 2.15.1.4 2.15.1.5
2.15.1.6 2.15.1.7 2.15.1.8 2.15.4.9 2.15.1.10 2.15.2.1 2.15.2.2 2.15.2.3 2.15.2.4 2.15.2.5 2.15.2.6
2.15.2.72.15.2.8 2.15.2.9 2.15.2.10 2.15.3.1 2.15.3.2 2.15.3.3 2.15.3.4 2.15.3.5 2.15.3.6 2.15.3.7
2.15.3.82.15.3.9 2.15.3.10 2.15.4.4 2.15.4.2 2.15.4.3 2.15.4.4 2.15.4.5 2.15.4.6 2.15.4.7 2.15.4.8
2.15.4.92.154.102.155.1 2.15.52 2.15.5.3 2.15.5.4 2.15.5.5 2.15.5.6 2.15.5.7 2.15.5.8 2.15.5.9
2.15.5.10 2.15.6.1 2.15.6.2 2.15.6.3 2.15.6.4 2.15.6.5 2.15.6.6 2.15.6.7 2.15.6.8 2.15.6.9 2.15.6.10
2.16.1.1 2.16.1.2 2.16.1.3 2.16.1.4 2.16.1.5 2.16.1.6 2.16.1.7 2.16.1.8 2.16.1.9 2.16.1.10 2.46.2.1
2.16.2.2 2.16.2.3 2.16.2.4 2.16.2.5 2.16.2.6 2.16.2.7 2.16.2.8 2.16.2.9 2.16.2.10 2.16.3.1 2.16.3.2
2.16.3.32.16.3.4 2.16.3.5 2.16.3.6 2.16.3.7 2.16.3.8 2.16.3.9 2.16.3.10 2.16.4.1 2.16.4.2 2.16.4.3
2.16.4.4 2.16.4.5 2.16.4.6 2.16.4.7 2.16.4.8 2.16.4.9 2.16.4.10 2.16.5.1 2.16.5.2 2.16.5.3 2.16.5.4
2.16.5.5 2.16.5.6 2.16.5.7 2.16.5.8 2.16.5.9 2.16.5.10 2.16.6.1 2.16.6.2 2.16.6.3 2.16.6.4 2.16.6.5
2.16.6.6 2.16.6.7 2.16.6.8 2.16.6.9 2.16.6.10 2.17.1.1 2.17.1.2 2.17.13 2.17.1.4 2.17.1.5 2.17.1.6
2.17.1.7217.1.8 2.17.1.9 2.17.1.10 2.17.2.1 2.17.2.2 2.17.2.3 2.17.2.4 2.17.2.5 2.17.2.6 2.17.2.7
2.17.2.8217.2.9 2.17.2.10 2.17.3.1 2.17.3.2 2.17.3.3 2.17.3.4 2.17.3.5 2.17.3.6 2.17.3.7 2.17.3.8
2.17.3.9217.3102.17.4.1 2.17.42 2.17.4.3 2.17.4.4 2.17.45 2.17.4.6 2.17.4.7 2.17.4.8 2.17.49
2.17.410 21751 2.17.5.2 2.17.5.3 2.17.5.4 2.17.5.5 2.17.5.6 2.17.5.7 2.17.5.8 2.17.5.9 2.17.5.10
2.17.6.1 2.17.6.2 2.17.6.3 2.17.6.4 2.17.6.5 2.17.6.6 2.17.6.7 2.17.6.8 2.17.6.9 2.17.6.10 2.18.1.1
2.18.1.2 2.18.1.3 2.18.1.4 2.18.1.5 2.18.1.6 2.18.1.7 2.18.1.8 2.18.1.9 2.18.1.10 2.18.2.1 2.18.2.2
2.18.2.3 2.18.2.4 2.18.2.5 2.18.2.6 2.18.2.7 2.18.2.8 2.18.2.9 2.18.2.10 2.18.3.1 2.18.3.2 2.18.3.3
2.18.3.4 2.18.3.5 2.18.3.6 2.18.3.7 2.18.3.8 2.18.3.9 2.18.3.10 2.18.4.1 2.18.4.2 2.18.4.3 2.18.4.4
2.18.4.5 2.18.4.6 2.18.4.7 2.18.4.8 2.18.4.9 2.18.4.10 2.18.5.1 2.18.5.2 2.18.5.3 2.18.5.4 2.18.5.5
2.18.5.6 2.18.5.7 2.18.5.8 2.18.5.9 2.18.5.10 2.18.6.1 2.18.6.2 2.18.6.3 2.18.6.4 2.18.6.5 2.18.6.6
2.18.6.7 2.18.6.8 2.18.6.9 2.18.6.10 2.19.1.1 2.19.1.2 2.19.1.3 2.19.1.4 2.19.1.5 2.19.1.6 2.19.1.7
2.19.1.8 2.19.1.9 2.19.1.10 2.19.2.1 2.19.2.2 2.19.2.3 2.19.2.4 2.19.2.5 2.19.2.6 2.19.2.7 2.19.2.8
2.19.2.9 2.19.2.10 2.19.3.1 2.19.3.2 2.19.3.3 2.19.3.4 2.19.3.5 2.19.3.6 2.19.3.7 2.19.3.8 2.19.3.9
2.19.3.10 2.19.4.1 2.19.4.2 2.19.4.3 2.19.4.4 2.19.4.5 2.19.4.6 2.19.4.7 2.19.4.8 2.19.4.9 2.19.4.10
2.19.5.1 2.19.5.2 2.19.5.3 2.19.5.4 2.19.5.5 2.19.5.6 2.19.5.7 2.19.5.8 2.19.5.9 2.19.5.10 2.19.6.1
2.19.6.2 2.19.6.3 2.19.6.4 2.19.6.5 2.19.6.6 2.19.6.7 2.19.6.8 2.19.6.9 2.19.6.10 2.20.1.1 2.20.1.2
2.20.1.3 2.20.1.4 2.20.1.5 2.20.1.6 2.20.1.7 2.20.1.8 2.20.1.9 2.20.1.10 2.20.2.1 2.20.2.2 2.20.2.3
2.20.2.4 2.20.2.5 2.20.2.6 2.20.2.7 2.20.2.8 2.20.2.9 2.20.2.10 2.20.3.1 2.20.3.2 2.20.3.3 2.20.3.4
2.20.3.5 2.20.3.6 2.20.3.7 2.20.3.8 2.20.3.9 2.20.3.10 2.20.4.1 2.20.4.2 2.20.4.3 2.20.4.4 2.20.4.5
2.20.4.6 2.20.4.7 2.20.4.8 2.20.4.9 2.20.4.10 2.20.5.1 2.20.5.2 2.20.5.3 2.20.5.4 2.20.5.5 2.20.5.6
2.20.5.7 2.20.5.8 2.20.5.9 2.20.5.10 2.20.6.1 2.20.6.2 2.20.6.3 2.20.6.4 2.20.6.5 2.20.6.6 2.20.6.7
2.20.6.8 2.20.6.9 2.20.6.10 2.21.1.1 2.21.1.2 2.21.1.3 2.21.1.4 2.21.1.5 2.21.1.6 2.21.1.7 2.21.1.8
2.21.1.92.21.1.102.21.2.1 2.21.2.2 2.21.2.3 2.21.2.4 2.21.2.5 2.21.2.6 2.21.2.7 2.21.2.8 2.21.2.9
2.21.2.102.21.3.1 2.213.2 2.21.3.3 2.21.3.4 2.21.3.5 2.21.3.6 2.21.3.7 2.213.8 2.213.9 2.213.10
2214122142 221,43 221,44 2.21.452.21.4.6 2.21.47 2.21.4.8 2.21.4.9 2.21.4.10 2.21.5.1
2.21.522.21.53 2215422155 2.21.5.6 2.21.5.7 2.21.5.8 2.21.5.9 2.21.5.10 2.21.6.1 2.21.6.2
2.21.6.3 2.21.6.4 2.21.6.5 2.21.6.6 2.21.6.7 2.21.6.8 2.21.6.9 2.21.6.10 2.22.1.1 2.22.1.2 2.22.1.3
2.22.1.42221.5222.1.6 2.22.1.7 2.22.1.8 2.22.1.9 2.22.1.10 2.22.2.1 2.22.2.2 2.22.2.3 2.22.2.4
2.22.2.52222.62222.72.22.2.8 2.22.2.9 2.22.2.10 2.22.3.1 2.22.3.2 2.22.3.3 2.22.3.4 2.22.35
2.22.3.6 2.22.3.7 2.22.3.8 2.22.3.9 2.22.3.10 2.22.4.1 2.22.4.2 2.22.4.3 2.22.4.4 2.22.4.5 2.22.4.6
2.22.4.72.22.4.8 2.22.4.9 2.22.4.10 2.22.5.1 2.22.5.2 2.22.5.3 2.22.5.4 2.22.5.5 2.22.5.6 2.22.5.7
2.22.5.82.22.5.9 2.22.5.10 2.22.6.1 2.22.6.2 2.22.6.3 2.22.6.4 2.22.6.5 2.22.6.6 2.22.6.7 2.22.6.8
2.22.6.9 2.22.6.10 2.23.1.1 2.23.1.2 2.23.1.3 2.23.1.4 2.23.1.5 2.23.1.6 2.23.1.7 2.23.1.8 2.23.1.9
2.23.1.10 2.23.2.1 2.23.2.2 2.23.2.3 2.23.2.4 2.23.2.5 2.23.2.6 2.23.2.7 2.23.2.8 2.23.2.9 2.23.2.10
2.23.3.12.23.3.2 2.23.3.3 2.23.3.4 2.23.3.5 2.23.3.6 2.23.3.7 2.23.3.8 2.23.3.9 2.23.3.10 2.23.4.1
2234222343 2234422345 2234.6 2.23.4.7 2.23.4.8 2.23.49 2.23.410 2.23.5.1 2.23.5.2
2.23.5.32.23.5.4 2.23.5.5 2.23.5.6 2.23.5.7 2.23.5.8 2.23.5.9 2.23.5.10 2.23.6.1 2.23.6.2 2.23.6.3
2.23.6.4 2.23.6.5 2.23.6.6 2.23.6.7 2.23.6.8 2.23.6.9 2.23.6.10 2.24.1.1 2.24.1.2 2.24.1.3 2.24.1.4
2.24.1.5 2.24.1.6 2.24.1.7 2.24.1.8 2.24.1.9 2.24.1.10 2.24.2.1 2.24.2.2 2.24.2.3 2.24.2.4 2.24.2.5
2.24.2.6 2.24.2.7 2.24.2.8 2.24.2.9 2.24.2.10 2.24.3.1 2.24.3.2 2.24.3.3 2.24.3.4 2.24.3.5 2.24.3.6
2.24.3.7 2.24.3.8 2.24.3.9 2.24.3.10 2.24.4.1 2.24.4.2 2.24.4.3 2.24.4.4 2.24.4.5 2.24.4.6 2.24.4.7
2.24.4.8 2.24.4.9 2.24.4.10 2.24.5.1 2.24.5.2 2.24.5.3 2.24.5.4 2.24.5.5 2.24.5.6 2.24.5.7 2.24.5.8
2.24.592.24.510 2.24.6.1 2.24.6.2 2.24.6.3 2.24.6.4 2.24.6.5 2.24.6.6 2.24.6.7 2.24.6.8 2.24.6.9
2.24.6.10 2.25.1.1 2.25.1.2 2.25.1.3 2.25.1.4 2.25.1.5 2.25.1.6 2.25.1.7 2.25.1.8 2.25.1.9 2.25.1.10
2.25.2.12.25.2.2 2.25.2.3 2.25.2.4 2.25.2.5 2.25.2.6 2.25.2.7 2.25.2.8 2.25.2.9 2.25.2.10 2.25.3.1
2.25.3.22.25.3.3 2.25.3.4 2.25.3.5 2.25.3.6 2.25.3.7 2.25.3.8 2.25.3.9 2.25.3.10 2.25.4.1 2.25.4.2
2.25.4.32.25.4.4 2.25.4.5 2.25.4.6 2.25.4.7 2.25.4.8 2.25.4.9 2.25.4.10 2.25.5.1 2.25.5.2 2.25.5.3
2.25.5.4 2.25.5.5 2.25.5.6 2.25.5.7 2.25.5.8 2.25.5.9 2.25.5.10 2.25.6.1 2.25.6.2 2.25.6.3 2.25.6.4
2.25.6.5 2.25.6.6 2.25.6.7 2.25.6.8 2.25.6.9 2.25.6.10 3.1.1.1 3.1.1.2 3.1.1.3 3.1.1.4 3.1.1.5 3.1.1.6
3.1.1.731.1.8 3.1.1.9 3.1.1.10 3.1.2.1 3.1.2.2 3.1.2.3 3.1.2.4 3.1.2.5 3.1.2.6 3.1.2.7 3.1.2.8 3.1.2.9
3.1.2.10 3.1.3.1 3.13.2 3.13.3 3.1.3.4 3.1.3.5 3.13.6 3.1.3.7 3.1.3.8 3.1.3.9 3.1.3.10 3.1.4.1 3.1.42
3.1.4331.4431.453.1.4.63.1.47 3.1.4.8 3.1.49 3.1.4.10 3.1.5.1 3.1.5.2 3.1.5.3 3.1.5.4 3.1.5.5
3.1.5.6 3.1.5.7 3.1.5.8 3.1.5.9 3.1.5.10 3.1.6.1 3.1.6.2 3.1.6.3 3.1.6.4 3.1.6.5 3.1.6.6 3.1.6.7 3.1.6.8
3.1.6.9 3.1.6.10 3.2.1.1 3.2.1.2 3.2.1.3 3.2.1.4 3.2.1.5 32.1.6 3.2.1.7 3.2.1.8 3.2.1.9 3.2.1.10 3.2.2.1
32.2232233224322532.26 322732283229 32210 3.2.3.13.232 32333234
3.2.3.53.2.3.6 3.2.3.7 3.2.3.8 3.2.3.9 3.2.3.10 3.2.4.1 32.42 3.2.4.3 3.2.4.4 3.245 3.2.4.6 3.2.4.7
3.2.4.83.24.9 32410 3.25.1 3252 3.2.5.3 3.2.54 32,55 3.2.5.6 3.2.5.7 3.2.5.8 3.2.5.9 3.2.5.10
3.2.6.13.2.6.23.2.63326.43.2.6.53.2.6.6 3.2.6.7 3.2.6.8 3.2.6.9 3.2.6.10 3.3.1.1 3.3.1.2 3.3.1.3
3.31.433.1.533.1.6 3.3.1.7 3.3.1.8 3.3.1.9 3.3.1.10 3.3.2.1 3.3.2.2 3.3.2.3 3.3.2.4 3.3.2.5 3.3.2.6
3.3.2.73.32.8 3.3.2.9 3.3.2.10 3.3.3.1 3.3.3.2 3.3.3.3 3.3.3.4 3.3.3.5 3.3.3.6 3.3.3.7 3.3.3.8 3.3.3.9
3.3.3.10 3.3.4.1 3.3.4.2 3.3.4.3 3.3.4.4 3.3.4.5 3.3.4.6 3.3.4.7 3.3.4.8 3.3.4.9 3.34.10 3.3.5.1 3.35.2
3.3.533.35.4 335533563357 3.3583.3.5.93.35.10 3.3.6.1 3.3.6.2 3.3.6.3 3.3.6.4 3.3.6.5
3.3.6.6 3.3.6.7 3.3.6.8 3.3.6.9 3.3.6.10 3.4.1.1 3.4.1.2 34.1.3 3.4.1.4 3.4.1.5 3.41.6 3.4.1.7 3.4.1.8
3.4.1.9 3.4.1.10 3.4.2.1 3.42.2 3.4.2.3 3.4.2.4 3.42.5 34.2.6 3.4.2.7 3.4.2.8 3.42.9 3.4.2.10 3.43.1
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3.43.23.43.3343434.3.53.43.6343.73.4.3.83.43.93.43.10 34413442 34433444
3.4453.44.6 3.44.7 3.4.4.8 3.4.49 3.44.10 3.45.1 3452 3453 3454 3455 3.4.5.6 3.45.7
3.45.83.459 3.45.10 3.4.6.1 3.4.6.2 3.4.6.3 3.4.6.4 3.4.6.5 3.4.6.6 3.4.6.7 3.4.6.8 3.4.6.9 3.4.6.10
3.51.13.51.235.1.335.1.43.5.1.5 3.5.1.6 3.5.1.7 3.5.1.8 3.5.1.9 3.5.1.10 3.5.2.1 3.5.2.2 3.5.2.3
352435253526 3.5.2.73.5.2.8 3.52.9 3.5.2.10 3.5.3.1 3.5.3.2 3.5.3.3 3.5.3.4 35.3.5 35.3.6
3.5.3.73.5.3.8 35.3.9 3.5.3.10 3.5.4.1 3.5.42 3543 3544 3545 3.54.6 3547 3548 3549
3.5.4.10 3.5.5.1 3.5.5.2 3.5.5.3 3.5.5.4 3.5.5.5 3.5.5.6 3.5.5.7 3.5.5.8 3.5.5.9 3.5.5.10 3.5.6.1 3.5.6.2
3.5.6.3 3.5.6.4 3.5.6.5 3.5.6.6 3.5.6.7 3.5.6.8 3.5.6.9 3.5.6.10 3.6.1.1 3.6.1.2 3.6.1.3 3.6.1.4 3.6.1.5
3.6.1.6 3.6.1.7 3.6.1.8 3.6.1.9 3.6.1.10 3.6.2.1 3.6.2.2 3.6.2.3 3.6.2.4 3.6.2.5 3.6.2.6 3.6.2.7 3.6.2.8
3.6.2.9 3.6.2.10 3.6.3.1 3.6.3.2 3.6.3.3 3.6.3.4 3.6.3.5 3.6.3.6 3.6.3.7 3.6.3.8 3.6.3.9 3.6.3.10 3.6.4.1
3.6.4.2 3.6.4.3 3.6.4.4 3.6.4.5 3.6.4.6 3.6.4.7 3.6.4.8 3.6.4.9 3.6.4.10 3.6.5.1 3.6.5.2 3.6.5.3 3.6.5.4
3.6.5.5 3.6.5.6 3.6.5.7 3.6.5.8 3.6.5.9 3.6.5.10 3.6.6.1 3.6.6.2 3.6.6.3 3.6.6.4 3.6.6.5 3.6.6.6 3.6.6.7
3.6.6.8 3.6.6.9 3.6.6.10 3.7.1.1 3.7.1.2 3.7.13 3.7.1.4 3.7.1.5 3.7.1.6 3.7.1.7 3.7.18 3.7.1.9 3.7.1.10
3.7.2.13.72.23.7233.7243.7.25 3.72.6 3.7.2.7 3.7.2.8 3.7.2.9 3.7.2.10 3.7.3.1 3.7.3.2 3.7.3.3
3.7.3.43.7.3.53.7.3.6 3.7.3.7 3.7.3.8 3.7.3.9 3.7.3.10 3.7.4.1 3.7.42 3.7.4.3 3.74.4 3.7.45 3.7.4.6
3.7.4.73.7.4.8 3.7.49 3.7.4.10 3.7.5.1 3.7.5.2 3.7.5.3 3.7.5.4 3.7.5.5 3.7.5.6 3.7.5.7 3.7.5.8 3.7.5.9
3.7.5.10 3.7.6.1 3.7.6.2 3.7.6.3 3.7.6.4 3.7.6.5 3.7.6.6 3.7.6.7 3.7.6.8 3.7.6.9 3.7.6.10 3.8.1.1 3.8.1.2
3.81.33.81.43.8.1.53.8.1.6 3.8.1.7 3.8.1.8 3.8.1.9 3.8.1.10 3.8.2.1 3.8.2.2 3.8.2.3 3.8.2.4 3.8.2.5
3.8.2.6 3.8.2.7 3.8.2.8 3.8.2.9 3.8.2.10 3.8.3.1 3.8.3.2 3.8.3.3 3.8.3.4 3.8.3.5 3.83.6 3.8.3.7 3.8.3.8
3.8.3.9 3.8.3.10 3.8.4.1 3.8.4.2 3.8.4.3 3.8.4.4 3.8.4.5 3.8.4.6 3.8.4.7 3.8.4.8 3.8.4.9 3.8.4.10 3.85.1
3.8.5.23.85.33.8.54 3.8553.85.6 3.85.73.8.5.8 3.85.9 3.85.10 3.8.6.1 3.8.6.2 3.8.6.3 3.8.6.4
3.8.6.5 3.8.6.6 3.8.6.7 3.8.6.8 3.8.6.9 3.8.6.10 3.9.1.1 3.9.1.2 3.9.1.3 3.9.1.4 3.9.1.5 3.9.1.6 3.9.1.7
3.9.1.8 3.9.1.9 3.9.1.10 3.9.2.1 39.2.2 3.9.2.3 3.9.2.4 3.9.2.5 3.9.2.6 3.9.2.7 3.9.2.8 3.9.2.9 3.9.2.10
3.9.3.13.9.3.2 3.9.3.3 3.9.3.4 3.9.3.5 3.9.3.6 3.9.3.7 3.9.3.8 3.9.3.9 3.9.3.10 3.9.4.1 3.9.4.2 3.9.4.3
3.9.4.43.9.45 3.9.4.6 39.47 3.9.4.8 3.9.4.9 3.9.410 3.9.5.1 3.9.5.2 3.9.5.3 39.54 39.55 3.9.5.6
3.9.5.73.9.5.8 3.9.5.9 3.9.5.10 3.9.6.1 3.9.6.2 3.9.6.3 3.9.6.4 3.9.6.5 3.9.6.6 3.9.6.7 3.9.6.8 3.9.6.9
3.9.6.10 3.10.1.1 3.10.1.2 3.10.1.3 3.10.1.4 3.10.1.5 3.10.1.6 3.10.1.7 3.10.1.8 3.10.1.9 3.10.1.10
3.10.2.1 3.10.2.2 3.10.2.3 3.10.2.4 3.10.2.5 3.10.2.6 3.10.2.7 3.10.2.8 3.10.2.9 3.10.2.10 3.10.3.1
3.10.3.2 3.10.3.3 3.10.3.4 3.10.3.5 3.10.3.6 3.10.3.7 3.10.3.8 3.10.3.9 3.10.3.10 3.10.4.1 3.10.4.2
3.10.4.3 3.10.4.4 3.10.4.5 3.10.4.6 3.10.4.7 3.10.4.8 3.10.4.9 3.10.4.10 3.10.5.1 3.10.5.2 3.10.5.3
3.10.5.4 3.10.5.5 3.10.5.6 3.10.5.7 3.10.5.8 3.10.5.9 3.10.5.10 3.10.6.1 3.10.6.2 3.10.6.3 3.10.6.4
3.10.6.5 3.10.6.6 3.10.6.7 3.10.6.8 3.10.6.9 3.10.6.10 3.11.1.1 3.11.1.2 3.11.13 3.11.1.4 3.11.1.5
3.11.1.6 3.11.1.7 3.11.1.8 3.11.1.9 3.11.1.10 3.11.2.1 3.11.2.2 3.11.2.3 3.11.2.4 3.11.2.5 3.11.2.6
3.11.2.7 3.11.2.8 3.11.2.9 3.11.2.10 3.11.3.1 3.11.3.2 3.11.3.3 3.11.3.4 3.11.3.5 3.11.3.6 3.11.3.7
3.11.3.8 3.11.3.9 3.11.3.10 3.11.4.1 3.11.4.2 3.11.4.3 3.11.4.4 3.11.4.5 3.11.4.6 3.11.4.7 3.11.4.8
3.11.4.9 3.11.4.10 3.11.5.1 3.11.5.2 3.11.5.3 3.11.5.4 3.11.5.5 3.11.5.6 3.11.5.7 3.11.5.8 3.11.5.9
3.11.5.10 3.11.6.1 3.11.6.2 3.11.6.3 3.11.6.4 3.11.6.5 3.11.6.6 3.11.6.7 3.11.6.8 3.11.6.9 3.11.6.10
3.12.1.1 312.1.2 3.12.1.3 3.12.1.4 3.12.1.5 3.12.1.6 3.12.1.7 3.12.1.8 3.12.1.9 3.12.1.10 3.12.2.1
3.12.2.2 312.2.3 3.12.2.4 3.12.2.5 3.12.2.6 3.12.2.7 3.12.2.8 3.12.2.9 3.12.2.10 3.12.3.1 3.12.3.2
3.12.3.3 3.12.3.4 3.12.3.5 3.12.3.6 3.12.3.7 3.12.3.8 3.12.3.9 3.12.3.10 3.12.4.1 3.12.4.2 3.12.4.3
3.12.4.4 312.4.5 3.12.4.6 3.12.4.7 3.12.4.8 3.12.4.9 3.12.4.10 3.12.5.1 3.12.5.2 3.12.5.3 3.12.5.4
3.12.5.5 3.12.5.6 3.12.5.7 3.12.5.8 3.12.5.9 3.12.5.10 3.12.6.1 3.12.6.2 3.12.6.3 3.12.6.4 3.12.6.5
3.12.6.6 3.12.6.7 3.12.6.8 3.12.6.9 3.12.6.10 3.13.1.1 3.13.1.2 3.13.13 3.13.1.4 3.13.1.5 3.13.1.6
3.13.1.7 3.13.1.8 3.13.1.9 3.13.1.10 3.13.2.1 3.13.2.2 3.13.2.3 3.13.2.4 3.13.2.5 3.13.2.6 3.13.2.7
3.13.2.8 3.13.2.9 3.13.2.10 3.13.3.1 3.13.3.2 3.13.3.3 3.13.3.4 3.13.3.5 3.13.3.6 3.13.3.7 3.13.3.8
3.13.3.9 3.13.3.10 3.13.4.1 3.13.4.2 3.13.4.3 3.13.4.4 3.13.4.5 3.13.4.6 3.13.4.7 3.13.4.8 3.13.49
3.13.4.10 3.13.5.1 3.13.5.2 3.13.5.3 3.13.5.4 3.13.5.5 3.13.5.6 3.13.5.7 3.13.5.8 3.13.5.9 3.13.5.10
3.13.6.1 3.13.6.2 3.13.6.3 3.13.6.4 3.13.6.5 3.13.6.6 3.13.6.7 3.13.6.8 3.13.6.9 3.13.6.10 3.14.1.1
3.14.1.2 314.1.3 3.14.1.4 3.14.1.5 3.14.1.6 3.14.1.7 3.14.1.8 3.14.1.9 3.14.1.10 3.14.2.1 3.14.2.2
3.14.2.3 3.14.2.4 3.14.2.5 3.14.2.6 3.14.2.7 3.14.2.8 3.14.2.9 3.14.2.10 3.14.3.1 3.14.3.2 3.14.3.3
3.14.3.4 3.14.3.5 3.14.3.6 3.14.3.7 3.14.3.8 3.14.3.9 3.14.3.10 3.14.4.1 3.14.4.2 3.14.4.3 3.14.44
3.14.4.5 3.14.4.6 3.14.4.7 3.14.4.8 3.14.4.9 3.14.410 3.14.5.1 3.14.5.2 3.14.5.3 3.14.5.4 3.14.5.5
3.14.5.6 3.14.5.7 3.14.5.8 3.14.5.9 3.14.5.10 3.14.6.1 3.14.6.2 3.14.6.3 3.14.6.4 3.14.6.5 3.14.6.6
3.14.6.7 3.14.6.8 3.14.6.9 3.14.6.10 3.15.1.1 3.15.1.2 3.15.1.3 3.15.1.4 3.15.1.5 3.15.1.6 3.15.1.7
3.15.1.8 3.15.1.9 3.15.1.10 3.15.2.1 3.15.2.2 3.15.2.3 3.15.2.4 3.15.2.5 3.15.2.6 3.15.2.7 3.15.2.8
3.15.2.9 3.15.2.10 3.15.3.1 3.15.3.2 3.15.3.3 3.15.3.4 3.15.3.5 3.15.3.6 3.15.3.7 3.15.3.8 3.15.3.9
3.15.3.10 3.15.4.1 3.15.4.2 3.15.4.3 3.15.4.4 3.15.4.5 3.15.4.6 3.15.4.7 3.15.4.8 3.15.4.9 3.15.4.10
3.15.5.1 3.15.5.2 3.15.5.3 3.15.5.4 3.15.5.5 3.15.5.6 3.15.5.7 3.15.5.8 3.45.5.9 3.15.5.10 3.15.6.1
3.15.6.2 3.15.6.3 3.15.6.4 3.15.6.5 3.15.6.6 3.15.6.7 3.15.6.8 3.15.6.9 3.15.6.10 3.16.1.1 3.16.1.2
3.16.1.3 3.16.1.4 3.16.1.5 3.16.1.6 3.16.1.7 3.16.1.8 3.16.1.9 3.16.1.10 3.16.2.1 3.16.2.2 3.16.2.3
3.16.2.4 3.16.2.5 3.16.2.6 3.16.2.7 3.16.2.8 3.16.2.9 3.16.2.10 3.16.3.1 3.16.3.2 3.16.3.3 3.16.3.4
3.16.3.5 3.16.3.6 3.16.3.7 3.16.3.8 3.16.3.9 3.16.3.10 3.16.4.1 3.16.4.2 3.16.4.3 3.16.4.4 3.16.4.5
3.16.4.6 3.16.4.7 3.16.4.8 3.16.4.9 3.16.4.10 3.16.5.1 3.16.5.2 3.16.5.3 3.16.5.4 3.16.5.5 3.16.5.6
3.16.5.7 3.16.5.8 3.16.5.9 3.16.5.10 3.16.6.1 3.16.6.2 3.16.6.3 3.16.6.4 3.16.6.5 3.16.6.6 3.16.6.7
3.16.6.8 3.16.6.9 3.16.6.10 3.17.1.1 3.17.1.2 3.17.4.3 3.17.1.4 3.17.1.5 3.17.1.6 3.17.1.7 3.17.1.8
3.17.1.9 317.1.10 3.17.2.1 3.17.2.2 3.17.2.3 3.17.2.4 3.17.2.5 3.17.2.6 3.17.2.7 3.17.2.8 3.17.2.9
3.17.2.10 3.17.3.1 3.17.3.2 3.17.3.3 3.17.3.4 3.17.3.5 3.17.3.6 3.17.3.7 3.17.3.8 3.17.3.9 3.17.3.10
3.17.4.1 3.17.4.2 3.17.4.3 3.17.4.4 3.17.4.5 3.17.4.6 3.17.4.7 3.17.4.8 3.17.4.9 3.17.4.10 3.47.5.1
3.17.52 3.17.53 3.17.5.4 3.17.5.5 3.17.5.6 3.17.5.7 3.17.5.8 3.17.5.9 3.17.5.10 3.17.6.1 3.17.6.2
3.17.6.3 3.17.6.4 3.17.6.5 3.17.6.6 3.17.6.7 3.17.6.8 3.17.6.9 3.17.6.10 3.18.1.1 3.18.1.2 3.18.1.3
3.18.1.4 3.18.1.5 3.18.1.6 3.18.1.7 3.18.1.8 3.18.1.9 3.18.1.10 3.18.2.1 3.18.2.2 3.18.2.3 3.18.2.4
3.18.2.5 3.18.2.6 3.18.2.7 3.18.2.8 3.18.2.9 3.18.2.10 3.18.3.1 3.18.3.2 3.18.3.3 3.18.3.4 3.18.35
3.18.3.6 3.18.3.7 3.18.3.8 3.18.3.9 3.18.3.10 3.18.4.1 3.18.4.2 3.18.4.3 3.18.4.4 3.18.4.5 3.18.4.6
3.18.4.7 3.18.4.8 3.18.4.9 3.18.4.10 3.18.5.1 3.18.5.2 3.18.5.3 3.18.5.4 3.18.5.5 3.18.5.6 3.18.5.7
3.18.5.8 3.18.5.9 3.18.5.10 3.18.6.1 3.18.6.2 3.18.6.3 3.18.6.4 3.18.6.5 3.18.6.6 3.18.6.7 3.18.6.8
3.18.6.9 3.18.6.10 3.19.1.1 3.19.1.2 3.19.1.3 3.19.1.4 3.19.1.5 3.19.1.6 3.19.1.7 3.19.1.8 3.19.1.9
3.19.1.10 3.19.2.1 3.19.2.2 3.19.2.3 3.19.2.4 3.19.2.5 3.19.2.6 3.19.2.7 3.19.2.8 3.19.2.9 3.19.2.10
3.19.3.1 3.19.32 3.19.3.3 3.19.3.4 3.19.3.5 3.19.3.6 3.19.3.7 3.19.3.8 3.19.3.9 3.19.3.10 3.19.4.1
3.19.4.2 3.19.4.3 3.19.4.4 3.49.4.5 3.19.4.6 3.19.4.7 3.19.4.8 3.19.4.9 3.19.4.10 3.19.5.1 3.19.5.2
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TABLE B-continued

3.19.5.3 3.19.5.4 3.19.5.5 3.19.5.6 3.19.5.7 3.19.5.8 3.19.5.9 3.19.5.10 3.19.6.1 3.19.6.2 3.19.6.3
3.19.6.4 3.19.6.5 3.19.6.6 3.19.6.7 3.19.6.8 3.19.6.9 3.19.6.10 3.20.1.1 3.20.1.2 3.20.1.3 3.20.1.4
3.20.1.5 3.20.1.6 3.20.1.7 3.20.1.8 3.20.1.9 3.20.1.10 3.20.2.1 3.20.2.2 3.20.2.3 3.20.2.4 3.20.2.5
3.20.2.6 3.20.2.7 3.20.2.8 3.20.2.9 3.20.2.10 3.20.3.1 3.20.3.2 3.20.3.3 3.20.3.4 3.20.3.5 3.20.3.6
3.20.3.7 3.20.3.8 3.20.3.9 3.20.3.40 3.20.4.1 3.20.4.2 3.20.4.3 3.20.4.4 3.20.4.5 3.20.4.6 3.20.4.7
3.20.4.8 3.20.4.9 3.20.4.10 3.20.5.1 3.20.5.2 3.20.5.3 3.20.5.4 3.20.5.5 3.20.5.6 3.20.5.7 3.20.5.8
3.20.5.9 3.20.5.10 3.20.6.1 3.20.6.2 3.20.6.3 3.20.6.4 3.20.6.5 3.20.6.6 3.20.6.7 3.20.6.8 3.20.6.9
3.20.6.10 3.21.1.1 3.21.1.2 3.21.1.3 3.21.1.4 3.21.1.5 3.21.1.6 3.21.1.7 3.21.1.8 3.21.1.9 3.21.1.10
3.21.2.1 3.21.2.2 3.21.2.3 3.21.2.4 3.21.2.5 3.21.2.6 3.21.2.7 3.21.2.8 3.21.2.9 3.21.2.10 3.21.3.1
3.21.3.2 3.213.3 3.213.4 3.213.5 3.21.3.6 3.21.3.7 3.213.8 3.213.9 3.21.3.10 3.21.4.1 3.21.4.2
3.21.4.3 3.21.4.4 3.21.4.5 3.21.4.6 3.21.4.7 3.21.4.8 3.21.4.9 3.21.4.10 3.21.5.1 3.21.5.2 3.21.5.3
3.21.5.4 3.21.5.5 3.21.5.6 3.21.5.7 3.21.5.8 3.21.5.9 3.21.5.10 3.21.6.1 3.21.6.2 3.21.6.3 3.21.6.4
3.21.6.5 3.21.6.6 3.21.6.7 3.21.6.8 3.21.6.9 3.21.6.10 3.22.1.1 3.22.1.2 3.22.13 3.22.1.4 3.22.1.5
3.22.1.6 3.22.1.7 3.22.1.8 3.22.1.9 3.22.1.10 3.22.2.1 3.22.2.2 3.22.2.3 3.22.2.4 3.22.2.5 3.22.2.6
3.22.2.7 3.22.2.8 3.22.2.9 3.22.2.10 3.22.3.1 3.22.3.2 3.22.3.3 3.22.3.4 3.22.3.5 3.22.3.6 3.22.3.7
3.22.3.8 3.22.3.9 3.22.3.10 3.22.4.1 3.22.4.2 3.22.4.3 3.22.4.4 3.22.4.5 3.22.4.6 3.22.4.7 3.224.8
3.22.4.9 322,410 3.22.5.1 3.22.5.2 3.22.5.3 3.22.5.4 3.22.5.5 3.22.5.6 3.22.5.7 3.22.5.8 3.22.5.9
3.22.5.10 3.22.6.1 3.22.6.2 3.22.6.3 3.22.6.4 3.22.6.5 3.22.6.6 3.22.6.7 3.22.6.8 3.22.6.9 3.22.6.10
3.23.1.1 3.23.1.2 3.23.1.3 3.23.1.4 3.23.1.5 3.23.1.6 3.23.1.7 3.23.1.8 3.23.1.9 3.23.1.10 3.23.2.1
3.23.2.2 3.23.2.3 3.23.2.4 3.23.2.5 3.23.2.6 3.23.2.7 3.23.2.8 3.23.2.9 3.23.2.10 3.23.3.1 3.23.3.2
3.23.3.3 3.23.3.4 3.23.3.5 3.23.3.6 3.23.3.7 3.23.3.8 3.23.3.9 3.23.3.10 3.23.4.1 3.23.4.2 3.23.4.3
3.23.4.4 3.23.4.5 3.23.4.6 3.23.4.7 3.23.4.8 3.23.4.9 3.23.4.10 3.23.5.1 3.23.5.2 3.23.5.3 3.23.54
3.23.5.5 3.23.5.6 3.23.5.7 3.23.5.8 3.23.5.9 3.23.5.10 3.23.6.1 3.23.6.2 3.23.6.3 3.23.6.4 3.23.6.5
3.23.6.6 3.23.6.7 3.23.6.8 3.23.6.9 3.23.6.10 3.24.1.1 3.24.1.2 3.24.1.3 3.24.1.4 3.24.1.5 3.24.1.6
3.24.1.7 3.24.1.8 3.24.1.9 3.24.1.10 3.24.2.1 3.24.2.2 3.24.2.3 3.24.2.4 3.24.2.5 3.24.2.6 3.24.2.7
3.24.2.8 3.24.2.9 3.24.2.10 3.24.3.1 3.24.3.2 3.24.3.3 3.24.3.4 3.24.3.5 3.24.3.6 3.24.3.7 3.24.3.8
3.24.3.9 3.24.3.10 3.24.4.1 3.24.4.2 3.24.4.3 3.24.4.4 3.244.5 3.24.4.6 3.24.4.7 3.24.4.8 3.24.49
3.24.4.10 3.24.5.1 3.24.5.2 3.24.5.3 3.24.5.4 3.24.5.5 3.24.5.6 3.24.5.7 3.24.5.8 3.24.5.9 3.24.5.10
3.24.6.1 3.24.6.2 3.24.6.3 3.24.6.4 3.24.6.5 3.24.6.6 3.24.6.7 3.24.6.8 3.24.6.9 3.24.6.10 3.25.1.1
3.25.1.2 3.25.1.3 3.25.1.4 3.25.1.5 3.25.1.6 3.25.1.7 3.25.1.8 3.25.1.9 3.25.1.10 3.25.2.1 3.25.2.2
3.25.2.3 3.25.2.4 3.25.2.5 3.25.2.6 3.25.2.7 3.25.2.8 3.25.2.9 3.25.2.10 3.25.3.1 3.25.3.2 3.25.3.3
3.25.3.4 3.25.3.5 3.25.3.6 3.25.3.7 3.25.3.8 3.25.3.9 3.25.3.10 3.25.4.1 3.25.4.2 3.25.4.3 3.25.4.4
3.25.4.5 3.25.4.6 3.25.4.7 3.25.4.8 3.25.4.9 3.25.4.10 3.25.5.1 3.25.5.2 3.25.5.3 3.25.5.4 3.25.5.5
3.25.5.6 3.25.5.7 3.25.5.8 3.25.5.9 3.25.5.10 3.25.6.1 3.25.6.2 3.25.6.3 3.25.6.4 3.25.6.5 3.25.6.6
3.25.6.7 3.25.6.8 3.25.6.9 3.25.6.10 4.1.1.1 4.1.1.2 41.1.3 41.1.4 41.1.5 41.1.6 41.1.7 41.1.8 4.1.1.9
41.1.10 41.2.1 41.2.2 41.2.3 41.2.4 41.2.5 41.2.6 41.2.7 41.2.8 41.2.9 41.2.10 41.3.1 4132
4.1.3.341344135413.641.37413841.3.941.310414141.42414341.444145
414641474148 41.4941.4104.1.514.1.524153415441.5541.5.64157415.8
4.1.5.9 41510 4.1.6.1 4.1.6.2 41.6.3 41.6.4 4.1.6.5 41.6.6 4.1.6.7 41.6.8 4.1.6.9 4.1.6.10 4.2.1.1
421.24243421.44215421.6421.742.1.842.1.942.1.10 42.2.1 422242234224
422542264227 42284229 42210 4.23.142.324233423.4423542.3.642.3.7
42.3.84.239 423104241 42424243 42444245424642474248 424942410
42.51425242534254425542564.25.742.584259425.104.2.6.1 42.6.24.2.6.3
4.2.6.4 4.2.6.5 4.2.6.6 42.6.7 4.2.6.8 4.2.6.9 42.6.10 4.3.1.1 4.3.1.2 43.1.3 43.1.4 43.1.5 43.1.6
4.3.1.74.3.1.8 43.1.9 43.1.10 43.2.1 43.2.2 43.2.3 43.2.4 43.2.5 43.2.6 43.2.7 43.2.8 43.2.9
4.3.2.10 4.3.3.1 4.3.3.2 4.3.3.3 4.3.3.4 4.3.3.5 4.3.3.6 4.3.3.7 4.3.3.8 4.3.3.9 4.3.3.10 4.3.4.1 4.34.2
434343444345 434.643.47 43484349 43.4.104.3.51435.2435343544355
4.3.5.6 4.3.5.7 43.5.8 4.3.5.9 4.3.510 4.3.6.1 4.3.6.2 4.3.6.3 4.3.6.4 4.3.6.5 4.3.6.6 4.3.6.7 4.3.6.8
4.3.6.9 4.3.6.10 4.4.1.1 4.41.2 44.1.3 44.1.4 4415 44.1.6 44.1.7 44.1.8 4419 44.1.10 4.4.2.1
44224423 442444254426 4427 442.8 4429 44210 44314432 44334434
4.4.3.54.4.3.6 44.3.744.3.8 4439 44310 4441 4442 4443 4444 4445 44.4.6 4447
4.4.4.8 4449 44410 4.45.1 445.2 4453 4454 44554456 4457 4458 4459 44510
4.4.6.1 4.4.6.2 44.6.3 4.4.6.4 4.4.6.5 4.4.6.6 4.4.6.7 4.4.6.8 4.4.6.9 44.6.10 4.5.1.1 45.1.2 45.13
45144515 451.64.5.1.745.1.8 45.1.9 45.1.10 45.2.1 452245234524 452.545.2.6
452745284529 45210 453145324533 453445354.53.64.5.3.7453.845.3.9
4.53.10 454145424543 454445454546 454745484549 4541045514552
4.55.34554455545564.5.57 4558 455945510 4.5.6.1 45.6.2 45.6.3 45.6.4 45.6.5
4.5.6.6 4.5.6.7 45.6.8 4.5.6.9 4.5.6.10 4.6.1.1 4.6.1.2 4.6.13 4.6.1.4 4.6.1.5 4.6.1.6 4.6.1.7 4.6.1.8
4.6.1.9 4.6.1.10 4.6.2.1 4.6.2.2 4.6.2.3 4.6.2.4 4.6.2.5 4.6.2.6 4.6.2.7 4.6.2.8 4.6.2.9 4.6.2.10 4.6.3.1
4.6.3.2 4.6.3.3 4.6.3.4 4.6.3.5 4.6.3.6 4.6.3.7 4.6.3.8 4.6.3.9 4.6.3.10 4.6.4.1 4.6.4.2 4.6.4.3 4.6.4.4
4.6.4.5 4.6.4.6 4.6.4.7 4.6.4.8 4.6.4.9 4.6.4.10 4.6.5.1 4.6.5.2 4.6.5.3 4.6.5.4 4.6.5.5 4.6.5.6 4.6.5.7
4.6.5.8 4.6.5.9 4.6.5.10 4.6.6.4 4.6.6.2 4.6.6.3 4.6.6.4 4.6.6.5 4.6.6.6 4.6.6.7 4.6.6.8 4.6.6.9 4.6.6.19
47114712 4713471.44.7.1.5 47.1.6 47.1.74.7.1.8 4719 47.1.10 4.7.2.1 47.2.2 47.2.3
472447254726 4.7.2.74.7.28 47.2.9 47.2.40 47.3.1 4732 4.7.3.3 4.7.3.4 47.3.5 47.3.6
4.7.3.74.73.8 4739 4.7.3.10 4741 4742 4743 4744 4745 4.7.4.6 4.7.4.7 4.7.4.8 4.7.4.9
4.7.410 4.7.5.1 47.52 4753 47.5.4 477.5.5 47.5.6 4.7.5.7 4758 4.7.5.9 4.7.5.10 4.7.6.1 4.7.6.2
4.7.6.34.7.6.4 4.7.6.5 4.7.6.6 4.7.6.7 4.7.6.8 4.7.6.9 4.7.6.10 4.8.1.1 4.8.1.2 4.8.1.3 4.8.1.4 4.8.1.5
4.8.1.6 48.1.7 48.1.8 4.8.1.9 4.8.1.10 4.8.2.1 4.8.2.2 48.2.3 4.8.2.4 4.8.2.5 4.8.2.6 48.2.7 48.2.8
4.8.2.9 4.8.2.10 4.83.1 4.8.32 4.8.3.3 4.8.3.4 4.83.5 4.8.3.6 4.8.3.7 4.8.3.8 4.8.3.9 4.8.3.10 4.8.4.1
4.84.2 484.3 4.8.4.4 4.8.4.5 4.8.4.6 4.84.7 4.8.4.8 4.84.9 4.84.10 4.8.5.1 4.8.5.2 48.5.3 4.8.5.4
4.8.5.54.85.6 4.8.5.7 4.8.5.8 4859 4.85.10 4.8.6.1 4.8.6.2 4.8.6.3 4.8.6.4 4.8.6.5 4.8.6.6 4.8.6.7
4.8.6.8 4.8.6.9 4.8.6.10 4.9.1.1 49.1.2 49.1.3 49.1.4 49.1.5 49.1.6 49.1.7 49.1.8 49.1.9 49.1.10
49.2.1492.2 492349244925 492.649.2.749.2.8492.9 49.2.104.9.3.149.3249.3.3
4.9.3.449.3.5 49.3.6 49.3.74.9.3.8 49.3.9 49.3.10 49.4.1 49.42 49.4.3 49.44 49.45 49.4.6
4.9.4749.4.8 49.49 49.4.10 49.5.1 49.5.2 49.53 49.54 49.55 49.5.6 49.5.7 49.5.8 49.5.9
4.9.5.10 4.9.6.1 4.9.6.2 4.9.6.3 4.9.6.4 4.9.6.5 4.9.6.6 4.9.6.7 4.9.6.8 4.9.6.9 4.9.6.10 4.10.1.1 4.10.1.2
4.10.1.3 4.10.1.4 4.10.1.5 4.10.1.6 4.10.1.7 4.10.1.8 4.10.1.9 4.10.1.10 4.10.2.1 4.10.2.2 4.10.2.3
4.10.2.4 410.2.5 4.10.2.6 4.10.2.7 4.10.2.8 4.10.2.9 4.10.2.10 4.10.3.1 4.10.3.2 4.10.3.3 4.10.3.4
4.10.3.5 4.10.3.6 4.10.3.7 4.10.3.8 4.10.3.9 4.10.3.10 4.10.4.1 4.10.4.2 4.10.4.3 4.10.4.4 4.10.4.5
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TABLE B-continued

4.10.4.6 4.10.4.7 4.10.4.8 4.10.4.9 4.10.4.10 4.10.5.1 4.10.5.2 4.10.5.3 4.10.5.4 4.10.5.5 4.10.5.6
4.10.5.7 4.10.5.8 4.10.5.9 4.10.5.10 4.10.6.1 4.10.6.2 4.10.6.3 4.10.6.4 4.10.6.5 4.10.6.6 4.10.6.7
4.10.6.8 4.10.6.9 4.10.6.10 4.11.1.1 411.1.2 411.1.3 411.1.4 411.1.5 4.11.1.6 4.11.1.7 4.11.1.8
4.11.1.9 411.1.10 411.2.1 4.11.2.2 411.2.3 411.2.4 411.2.5 411.2.6 411.2.7 4.11.2.8 411.2.9
4.11.2.10 4.11.3.1 411.3.2 4.11.3.3 4.11.3.4 411.3.5 4.11.3.6 4.11.3.7 4.11.3.8 4.11.3.9 4.11.3.10
41141 41142 411,43 411.4.4 411.45 411.4.6 4.11.4.7 411.4.8 411.4.9 4.11.4.10 4.11.5.1
4.11.5.2 411.5.3 411.5.4 411.5.5 411.5.6 4.11.5.7 4.11.5.8 411.5.9 4.11.5.10 4.11.6.1 4.11.6.2
4.11.6.3 4.11.6.4 4.11.6.5 4.11.6.6 4.11.6.7 4.11.6.8 4.11.6.9 4.11.6.10 4.12.1.1 4.12.1.2 4.12.1.3
4.12.1.4 412.1.5 412.1.6 4.12.1.7 4.12.1.8 412.1.9 4.12.1.10 4.12.2.1 412.2.2 412.2.3 4.12.2.4
4.12.2.5 412.2.6 412.2.7 4.12.2.8 4.12.2.9 412.2.10 4.12.3.1 4.12.3.2 412.3.3 412.3.4 4.12.35
4.12.3.6 412.3.7 412.3.8 4.12.3.9 4.12.3.10 4.12.4.1 4.12.4.2 412.4.3 412.4.4 412.4.5 4.12.4.6
4.12.4.7 412.4.8 412.4.9 4.12.4.10 4.12.5.1 412.5.2 4.12.5.3 412.5.4 412.5.5 412.5.6 4.12.5.7
4.12.5.8 412.5.9 4.12.5.10 4.12.6.1 4.12.6.2 4.12.6.3 4.12.6.4 4.12.6.5 4.12.6.6 4.12.6.7 4.12.6.8
4.12.6.9 412.6.10 4.13.1.1 4.13.1.2 4.13.1.3 413.1.4 4.13.1.5 4.13.1.6 4.13.1.7 413.1.8 4.13.1.9
4.13.1.10 413.2.1 4.13.2.2 4.13.2.3 4.13.2.4 413.2.5 4.13.2.6 4.13.2.7 4.13.2.8 413.2.9 4.13.2.10
4.13.3.1 413.3.2 413.3.3 4.13.3.4 413.3.5 413.3.6 4.13.3.7 4.13.3.8 4.13.3.9 4.13.3.10 4.13.4.1
4.13.42 413.43 413.4.4 413,45 413.4.6 413.4.7 413.4.8 4.13.49 4.13.410 4.13.5.1 4.13.52
4.13.5.34.13.5.4 413.5.5 413.5.6 4.13.5.7 413.5.8 4.13.5.9 4.13.5.10 4.13.6.1 4.13.6.2 4.13.6.3
4.13.6.4 413.6.5 4.13.6.6 4.13.6.7 4.13.6.8 4.13.6.9 4.13.6.10 4.14.1.1 4.14.1.2 414.1.3 4.14.1.4
4.14.1.5 414.1.6 4.14.1.7 4.14.1.8 414.1.9 4.14.1.10 4.14.2.1 414.2.2 4.14.2.3 4.14.2.4 414.2.5
4.14.2.6 414.2.7 4.14.2.8 4.14.2.9 414.2.10 4.14.3.1 4.14.3.2 414.3.3 4.14.3.4 4.14.3.5 414.3.6
4.14.3.7 414.3.8 4.14.3.9 4.14.3.10 4.14.4.1 4.14.4.2 414.4.3 414.4.4 4.14.4.5 4.14.4.6 4.14.47
4.14.4.8 414.49 4.14.4.10 4.14.5.1 414.5.2 4.14.5.3 414.5.4 414.5.5 4.14.5.6 4.14.5.7 4.14.5.8
4.14.5.9 4.14.510 4.14.6.1 4.14.6.2 4.14.6.3 4.14.6.4 4.14.6.5 4.14.6.6 4.14.6.7 4.14.6.8 4.14.6.9
4.14.6.10 4.15.1.1 4.15.1.2 415.1.3 4.15.1.4 4.15.1.5 4.15.1.6 415.1.7 415.1.8 4.15.1.9 415.1.10
4.15.2.1 415.2.2 415.2.3 415.2.4 415.2.5 4.15.2.6 4.15.2.7 4.15.2.8 4.15.2.9 4.15.2.10 4.15.3.1
4.15.3.2 4.15.3.3 4.15.3.4 4.15.3.5 415.3.6 4.15.3.7 4.15.3.8 4.15.3.9 4.15.3.10 4.15.4.1 415.4.2
4.15.4.3 4.15.4.4 4.15.4.5 415.4.6 415.4.7 4.15.4.8 4.15.4.9 4.15.4.10 4.15.5.1 4.15.5.2 415.5.3
4.15.5.4 4.15.5.5 4.15.5.6 4.15.5.7 415.5.8 4.15.5.9 4.15.5.10 4.15.6.1 4.15.6.2 4.15.6.3 4.15.6.4
4.15.6.5 4.15.6.6 4.15.6.7 4.15.6.8 4.15.6.9 4.15.6.10 4.16.1.1 4.16.1.2 4.16.1.3 4.16.1.4 4.16.1.5
4.16.1.6 4.16.1.7 4.16.1.8 4.16.1.9 4.16.1.10 4.16.2.1 4.16.2.2 4.16.2.3 4.16.2.4 4.16.2.5 4.16.2.6
4.16.2.7 4.16.2.8 4.16.2.9 4.16.2.10 4.16.3.1 4.16.3.2 4.16.3.3 4.16.3.4 4.16.3.5 4.16.3.6 4.16.3.7
4.16.3.8 4.16.3.9 4.16.3.10 4.16.4.1 4.16.4.2 4.16.4.3 4.16.4.4 416.4.5 4.16.4.6 4.16.4.7 4.16.4.8
4.16.4.9 4.16.4.10 4.16.5.1 4.16.5.2 4.16.5.3 4.16.5.4 4.16.5.5 4.16.5.6 4.16.5.7 4.16.5.8 4.16.5.9
4.16.5.10 4.16.6.1 4.16.6.2 4.16.6.3 4.16.6.4 4.16.6.5 4.16.6.6 4.16.6.7 4.16.6.8 4.16.6.9 4.16.6.10
4.17.1.1 417.1.2 417.1.3 417.1.4 417.1.5 4.17.1.6 4.17.1.7 4.17.1.8 4.17.1.9 4.17.1.10 4.17.2.1
4.17.22 417.2.3 417.2.4 417.2.5 417.2.6 4.17.2.7 4.17.2.8 4.17.2.9 4.17.2.10 4.17.3.1 417.3.2
4.17.3.34.17.3.4 417.3.5 417.3.6 417.3.7 417.3.8 4.17.3.9 4.17.3.10 4.17.4.1 417.4.2 4.17.43
4.17.4.4 41745 417.4.6 4.17.4.7 417.4.8 417.49 4.17.410 417.5.1 41752 41753 4.17.5.4
4.17.5.5417.5.6 417.5.7 4.17.5.8 417.5.9 417.5.10 4.17.6.1 4.17.6.2 4.17.6.3 4.17.6.4 4.17.6.5
4.17.6.6 4.17.6.7 417.6.8 4.17.6.9 4.17.6.10 4.18.1.1 4.18.1.2 4.18.1.3 4.18.1.4 4.18.1.5 4.18.1.6
4.18.1.7 418.1.8 4.18.1.9 4.18.1.10 4.18.2.1 4.18.2.2 4.18.2.3 4.18.2.4 418.2.5 4.18.2.6 4.18.2.7
4.18.2.8 418.2.9 4.18.2.10 4.18.3.1 4.18.3.2 4.18.3.3 4.18.3.4 4.18.3.5 4.18.3.6 4.18.3.7 4.18.3.8
4.18.3.9 4.18.3.10 4.18.4.1 4.18.4.2 4.18.4.3 418.4.4 4.18.4.5 4.18.4.6 4.18.4.7 4.18.4.8 4.18.49
4.18.4.10 4.18.5.1 4.18.5.2 4.18.5.3 4.18.5.4 418.5.5 4.18.5.6 4.18.5.7 4.18.5.8 4.18.5.9 4.18.5.10
4.18.6.1 4.18.6.2 4.18.6.3 4.18.6.4 4.18.6.5 4.18.6.6 4.18.6.7 4.18.6.8 4.18.6.9 4.18.6.10 4.19.1.1
4.19.1.2 419.1.3 4.19.1.4 4.19.1.5 4.19.1.6 4.19.1.7 4.19.1.8 4.19.1.9 4.19.1.10 4.19.2.1 4.19.2.2
4.19.2.3 419.2.4 4.19.2.5 4.19.2.6 4.19.2.7 4.19.2.8 4.19.2.9 4.19.2.10 4.19.3.1 4.19.3.2 4.19.3.3
4.19.3.4 419.3.5 4.19.3.6 4.19.3.7 4.19.3.8 4.19.3.9 4.19.3.10 4.19.4.1 4.19.4.2 4.19.4.3 4.19.4.4
4.19.4.5 419.4.6 4.19.4.7 4.19.4.8 4.19.4.9 419.4.10 4.19.5.1 4.19.5.2 4.19.5.3 4.19.5.4 4.19.5.5
4.19.5.6 4.19.5.7 4.19.5.8 4.19.5.9 4.19.5.10 4.19.6.1 4.19.6.2 4.19.6.3 4.19.6.4 4.19.6.5 4.19.6.6
4.19.6.7 4.19.6.8 4.19.6.9 4.19.6.10 4.20.1.1 4.20.1.2 4.20.1.3 4.20.1.4 4.20.1.5 4.20.1.6 4.20.1.7
4.20.1.8 4.20.1.9 4.20.1.10 4.20.2.1 4.20.2.2 4.20.2.3 4.20.2.4 4.20.2.5 4.20.2.6 4.20.2.7 4.20.2.8
4.20.2.9 4.20.2.10 4.20.3.1 4.20.3.2 4.20.3.3 4.20.3.4 4.20.3.5 4.20.3.6 4.20.3.7 4.20.3.8 4.20.3.9
4.20.3.10 4.20.4.1 4.20.4.2 4.20.4.3 4.20.4.4 4.20.4.5 4.20.4.6 4.20.4.7 4.20.4.8 4.20.4.9 4.20.4.10
4.20.5.1 4.20.5.2 4.20.5.3 4.20.5.4 4.20.5.5 4.20.5.6 4.20.5.7 4.20.5.8 4.20.5.9 4.20.5.10 4.20.6.1
4.20.6.2 4.20.6.3 4.20.6.4 4.20.6.5 4.20.6.6 4.20.6.7 4.20.6.8 4.20.6.9 4.20.6.10 4.21.1.1 4.21.1.2
4.21.1.3 4.21.1.4 421.1.5 4.1.1.6 421.1.7 4.21.1.8 421.1.9 421.1.10 4.21.2.1 421.2.2 4.21.2.3
4.21.2.4 421.2.5 421.2.6 4.21.2.7 4.21.2.8 4.21.2.9 4.21.2.10 4.21.3.1 4.21.3.2 4.213.3 4.213.4
4.21.3.5 4.213.6 4.21.3.7 4213.8 4.21.3.9 4.213.10 4.21.4.1 4.21.4.2 4.21.4.3 4.21.4.4 4.21.4.5
4.21.4.6 4.21.4.7 421.4.8 4.21.49 4.21.4.10 421.5.1 421.5.2 421.5.3 4.21.5.4 421.5.5 4.21.5.6
4.21.5.7 4.21.5.8 421.5.9 4.21.5.10 4.21.6.1 4.21.6.2 4.21.6.3 4.21.6.4 4.21.6.5 4.21.6.6 4.21.6.7
4.21.6.8 4.21.6.9 4.21.6.10 4.22.1.1 4.22.1.2 422.1.3 422.1.4 422.1.5 4.22.1.6 4.22.1.7 422.1.8
42219422110 4.222.1 42222 4222.34222.442225 422.2.64222.74.222.8 42229
422210 4.22.3.1 4.22.3.2 422.3.3 422.3.4 422.3.5 422.3.6 422.3.7 422.3.8 422.3.9 422.3.10
4.22.4.1 422,42 422.4.3 422.4.4 4.22.4.5 422.4.6 4.22.4.7 4.22.4.8 4.22.4.9 422.4.10 4.22.5.1
4.22.52 4.22.53 422.5.4 422.5.5 4.22.5.6 4.22.5.7 4.22.5.8 4.22.5.9 4.22.5.10 4.22.6.1 4.22.6.2
4.22.6.3 4.22.6.4 422.6.5 4.22.6.6 4.22.6.7 4.22.6.8 4.22.6.9 4.22.6.10 4.23.1.1 4.23.1.2 4.23.1.3
4.23.1.4 4.23.1.5 423.1.6 4.23.1.7 4.23.1.8 4.23.1.9 4.23.1.10 4.23.2.1 4.23.2.2 4.23.2.3 4.23.2.4
4.23.2.5 4.23.2.6 423.2.7 4.23.2.8 4.23.2.9 4.23.2.10 4.23.3.1 4.23.3.2 4.23.3.3 4.23.3.4 423.35
4.23.3.6 4.23.3.7 423.3.8 4.23.3.9 4.23.3.10 4.23.4.1 4.23.4.2 423.4.3 423.4.4 423.45 423.4.6
4.23.4.7 423.4.8 423.4.9 4.23.4.10 423.5.1 423.5.2 423.5.3 423.5.4 423.5.5 4.23.5.6 4.23.5.7
4.23.5.8 423.5.9 4.23.5.10 4.23.6.1 4.23.6.2 4.23.6.3 4.23.6.4 4.23.6.5 4.23.6.6 4.23.6.7 4.23.6.8
4.23.6.9 4.23.6.10 4.24.1.1 4.24.1.2 4.24.13 4.24.1.4 424.1.5 424.1.6 424.1.7 4.24.1.8 424.1.9
4.24.1.10 4.242.1 4.24.2.2 424.2.3 4.24.2.4 4.242.5 4.24.2.6 424.2.7 4.24.2.8 4.24.2.9 4.24.2.10
4.24.3.1 424.3.2 424.3.3 4.24.3.4 424.3.5 4.24.3.6 4.24.3.7 4.24.3.8 4.24.3.9 4.24.3.10 4.24.4.1
42442 42443 424.4.4 42445 424.4.6 4.24.4.7 4.24.4.8 424,49 424410 4.24.5.1 42452
4.24.5.3 4.24.5.4 424.5.5 4.24.5.6 4.24.5.7 4.24.5.8 4.24.5.9 4.24.5.10 4.24.6.1 4.24.6.2 4.24.6.3
4.24.6.4 4.24.6.5 4.24.6.6 4.24.6.7 4.24.6.8 4.24.6.9 4.24.6.10 4.25.1.1 4.25.1.2 4.25.1.3 4.25.1.4
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4.25.1.5 4.25.1.6 4.25.1.7 4.25.1.8 4.25.1.9 4.25.1.10 4.25.2.1 4.25.2.2 4.25.2.3 4.25.2.4 425.2.5
4.25.2.6 4.25.2.7 425.2.8 4.25.2.9 4.25.2.10 4.25.3.1 4.25.3.2 4.25.3.3 4.25.3.4 4.25.3.5 4.25.3.6
4.25.3.7 4.25.3.8 4.25.3.9 4.25.3.10 4.25.4.1 425.4.2 4.25.4.3 4.25.4.4 4.25.4.5 425.4.6 4.25.4.7
4.25.4.8 4.25.4.9 4.25.4.10 4.25.5.1 4.25.5.2 4.25.5.3 4.25.5.4 4.25.5.5 4.25.5.6 4.25.5.7 4.25.5.8
4.25.5.9 4.25.5.10 4.25.6.1 4.25.6.2 4.25.6.3 4.25.6.4 4.25.6.5 4.25.6.6 4.25.6.7 4.25.6.8 4.25.6.9
425.6.105.1.1.151.1.251.1.351.1.451.1551.1.651.1.751.1.8 51.1.9 5.1.1.10 51.2.1 5.1.2.2
5.1.2.3512451.2551.2.65.1.275.1285.1.2.95.1.2.105.1.3.1 513.2 513.3 5.1.3.4 5.1.3.5
5.1.3.6 5.13.7 5.13.8 5.1.3.9 5.13.10 5.1.4.1 5.1.42 5.1.4.3 5.1.44 5.1.45 .5.1.4.6 5.1.47 5.1.4.8
5.1.4951.4105.1.5151.525.1.535.1.5451.555.1.5.65.1.5.7515851.595.1.5.10 5.1.6.1
5.1.6.2 5.1.6.3 5.1.6.4 5.1.6.5 5.1.6.6 5.1.6.7 5.1.6.8 5.1.6.9 5.1.6.10 5.2.1.1 5.2.1.2 5.2.13 5.2.1.4
52.1.5521.6521.7521.852.1.95.21.105.2.2.1 52.225.2.2.35.2.2.45.22.5 52.2.6 52.2.7
5.2.2.85.22.95.22.105.23.1 52.325.2.335.23452355.2.3.65.23.75.23.852.3.95.2.3.10
52.4.152425243524452455.24.6524.752485249524.105.25.15252525.3
5.2.545255525.6525752585.259525.10 52.6.15.2.6.25.2.6.35.2.6.4 52.6.55.2.6.6
5.2.6.7 5.2.6.8 5.2.6.9 5.2.6.10 5.3.1.1 5.3.1.2 5.3.13 5.3.1.4 5.3.1.5 5.3.1.6 5.3.1.7 5.3.1.8 5.3.1.9
5.3.1.10 5.3.2.1 5.3.2.25.3.2.3 53.2.4 5.3.2.5 5.3.2.6 5.3.2.7 5.3.2.8 5.3.2.9 5.3.2.10 5.3.3.1 5.3.3.2
5.3.3.353.3.45335533.653.3.75.338533.953.3.1053.4.15342534353445345
5.3.4.6 5.3.4.7 5.3.4.8 5.3.49 5.3.410 5.3.5.1 5.3.5.2 5.3.5.3 5.3.5.4 53.5.5 5.3.5.6 5.3.5.75.3.5.8
5.3.5.9 53510 5.3.6.1 5.3.6.2 5.3.6.3 5.3.6.4 5.3.6.5 5.3.6.6 5.3.6.7 5.3.6.8 5.3.6.9 5.3.6.10 5.4.1.1
5.4.1.25413541.4541.5541.6541.754.1.85.4.1.9541.105.4.2.15422542354.2.4
5.4.2.554.2.6 542754285429 542105431 54325433543.4543554.3.654.3.7
5.4.3.854.39543.10544.15442544354445445544.6544.7544854.4954.4.10
5.4.515452545354545455545.654.5.7545.85.45954.5.105.4.6.1 54.6254.6.3
5.4.6.4 5.4.6.5 5.4.6.6 5.4.6.7 5.4.6.8 5.4.6.9 5.4.6.10 5.5.1.1 5.5.1.2 5.5.1.3 5.5.1.4 5.5.1.5 5.5.1.6
5.5.1.7551.85.51.955.1.10 55.2.1 55.2.2 5.5.2.3 5524 55.2.5 5.5.2.6 5.5.2.7 55.2.8 55.2.9
5.5.2.10 5.5.3.1 5.5.3.2 5.5.3.3 55.3.4 55.3.55.5.3.6 55.3.7 5.5.3.& 5.5.3.9 5.5.3.10 5.5.4.1 5.5.42
5.54.355445545554.655.4755485549554105.5.5.1555255535554555.5
5.5.5.6 5.5.5.7 5.5.5.8 5.5.5.9 5.5.5.10 5.5.6.1 5.5.6.2 5.5.6.3 5.5.6.4 5.5.6.5 5.5.6.6 5.5.6.7 5.5.6.8
5.5.6.9 5.5.6.10 5.6.1.1 5.6.1.2 5.6.1.3 5.6.1.4 5.6.1.5 5.6.1.6 5.6.1.7 5.6.1.8 5.6.1.9 5.6.1.10 5.6.2.1
5.6.2.2 5.6.2.3 5.6.2.4 5.6.2.5 5.6.2.6 5.6.2.7 5.6.2.8 5.6.2.9 5.6.2.10 5.6.3.1 5.6.3.2 5.6.3.3 5.6.3.4
5.6.3.5 5.6.3.6 5.6.3.7 5.6.3.8 5.6.3.9 5.6.3.10 5.6.4.1 5.6.4.2 5.6.4.3 5.6.4.4 5.6.4.5 5.6.4.6 5.6.4.7
5.6.4.8 5.6.4.9 5.6.4.10 5.6.5.1 5.6.5.2 5.6.5.3 5.6.5.4 5.6.5.5 5.6.5.6 5.6.5.7 5.6.5.8 5.6.5.9 5.6.5.10
5.6.6.1 5.6.6.2 5.6.6.3 5.6.6.4 5.6.6.5 5.6.6.6 5.6.6.7 5.6.6.8 5.6.6.9 5.6.6.10 5.7.1.1 5.7.1.2 5.7.1.3
5.7.1.45.7155.71.6 5.7.1.75.7.1.8 5.7.1.9 5.7.1.10 5.7.2.1 5.7.2.2 5.7.2.3 5.7.2.4 5.7.2.5 5.7.2.6
5.7.2.75.7.2.8 5.7.2.9 5.7.2.10 5.7.3.1 5.7.3.2 5.7.3.3 5.7.3.4 5.7.3.5 5.7.3.6 5.7.3.7 5.7.3.8 5.7.3.9
5.7.3.10 5.7.4.1 5.7.42 5.74.3 5744 5.7.4.5 57.4.6 5.7.4.7 5.7.4.8 5.7.4.9 5.7.4.10 5.7.5.1 5.7.5.2
5.7.5.35.7.545.7.555.7.5.6 5.7.5.7 5.7.5.8 5.7.5.9 5.7.5.10 5.7.6.1 5.7.6.2 5.7.6.3 5.7.6.4 5.7.6.5
5.7.6.6 5.7.6.7 5.7.6.8 5.7.6.9 5.7.6.10 5.8.1.1 5.8.1.2 5.8.1.3 5.8.1.4 5.8.1.5 5.8.1.6 5.8.1.7 5.8.1.8
5.8.1.95.8.1.105.8.2.1 5822 58.2.35.8.2.4 5825 582.6 58.2.7 58.2.8 5.82.9 5.8.2.10 5.83.1
5.8.3.25.8.3.3 5.83.4 5.8.3.5 5.8.3.6 5.8.3.7 5.8.3.8 5.8.3.9 5.8.3.10 5.8.4.1 5842 5.8.4.3 58.44
5.8.4.55.84.6 58.4.75.8.4.8 5849 5.84.10 5.8.5.1 58,52 5.8.5.3 5.85.4 5.8.5.5 5.8.5.6 5.8.5.7
5.8.5.8 5.85.9 5.8.5.10 5.8.6.1 5.8.6.2 5.8.6.3 5.8.6.4 5.8.6.5 5.8.6.6 5.8.6.7 5.8.6.8 5.8.6.9 5.8.6.10
59.1.159.1.259.1.359.1.4 59.1.5 59.1.6 59.1.7 59.1.8 5.9.1.9 59.1.10 5.9.2.1 59.2.2 59.2.3
59.24592.559.2.659.2.759.2.8 59.2.9 59.2.10 59.3.1 59.3.2 59.3.3 5.9.3.4 59.3.5 59.3.6
5.9.3.75.9.3.8 59.3.9 59.3.10 59.4.1 59.4.2 5.9.43 59.44 59.4.5 59.4.6 59.4.7 59.4.8 59.4.9
5.9.4.10 59.5.1 59.5.25.9.5.3 59.5.4 59.5.5 5.9.5.6 59.5.7 5.9.5.8 5.9.5.9 5.9.5.10 5.9.6.1 5.9.6.2
5.9.6.35.9.6.4 5.9.6.5 5.9.6.6 5.9.6.7 5.9.6.8 5.9.6.9 5.9.6.10 5.10.1.1 5.10.1.2 5.10.1.3 5.10.1.4
5.10.1.5 5.10.1.6 5.10.1.7 5.10.1.8 5.10.1.9 5.10.1.10 5.10.2.1 5.10.2.2 5.10.2.3 5.10.2.4 5.10.2.5
5.10.2.6 5.10.2.7 5.10.2.8 5.10.2.9 5.10.2.10 5.10.3.1 5.10.3.2 5.10.3.3 5.10.3.4 5.10.3.5 5.10.3.6
5.10.3.7 5.10.3.8 5.10.3.9 5.10.3.10 5.10.4.1 5.10.4.2 5.10.4.3 5.10.4.4 5.10.4.5 5.10.4.6 5.10.4.7
5.10.4.8 5.10.4.9 5.10.4.10 5.10.5.1 5.10.5.2 5.10.5.3 5.10.5.4 5.10.5.5 5.10.5.6 5.10.5.7 5.10.5.8
5.10.5.9 5.10.5.10 5.10.6.1 5.10.6.2 5.10.6.3 5.10.6.4 5.10.6.5 5.10.6.6 5.10.6.7 5.10.6.8 5.10.6.9
5.10.6.10 5.11.1.1 5.11.1.2 5.11.1.3 5.11.1.4 5.11.1.5 5.11.1.6 5.11.1.7 5.11.1.8 5.11.1.9 5.11.1.10
5.11.2.1 5.11.2.2 5.11.2.3 511.2.4 5.11.2.5 5.11.2.6 5.11.2.7 5.11.2.8 5.11.2.9 5.112.10 5.11.3.1
5.11.3.2 5.11.3.3 5.11.3.4 511.3.5 5.11.3.6 5.11.3.7 5.11.3.8 5.11.3.9 5.11.3.10 5.11.4.1 5.11.4.2
5.11.4.3 5.11.4.4 5.11.4.5 511.4.6 5.11.4.7 5.11.4.8 5.11.4.9 5.11.4.10 5.11.5.1 5.11.5.2 5.11.5.3
5.11.5.4 5.11.5.5 5.11.5.6 5.11.5.7 5.11.5.8 5.11.5.9 5.11.5.10 5.11.6.1 5.11.6.2 5.11.6.3 5.11.6.4
5.11.6.5 5.11.6.6 5.11.6.7 5.11.6.8 5.11.6.9 5.11.6.10 5.12.1.1 5.12.1.2 5.12.13 5.12.1.4 5.12.1.5
5.12.1.6 5.12.1.7 5.12.1.8 5.12.1.9 5.12.1.10 5.12.2.1 5.12.2.2 5.12.2.3 5.12.2.4 5.12.2.5 5.12.2.6
5.12.2.7 5.12.2.8 5.12.2.9 5.12.2.10 5.12.3.1 5.12.3.2 5.12.3.3 5.12.3.4 5.12.3.5 5.12.3.6 5.12.3.7
5.12.3.8 5.12.3.9 5.12.3.10 5.12.4.1 5.12.4.2 5.12.4.3 5.12.4.4 5.12.4.5 5.12.4.6 5.12.4.7 5.12.4.8
5.12.4.9 5.12.410 5.12.5.1 5.12.5.2 5.12.5.3 5.12.5.4 5.12.5.5 5.12.5.6 5.12.5.7 5.12.5.8 5.12.5.9
5.12.5.10 5.12.6.1 5.12.6.2 5.12.6.3 5.12.6.4 5.12.6.5 5.12.6.6 5.12.6.7 5.12.6.8 5.12.6.9 5.12.6.10
5.13.1.1 5.13.1.2 5.13.1.3 5.13.1.4 5.13.1.5 5.13.1.6 5.13.1.7 5.13.1.8 5.13.1.9 5.13.1.10 5.13.2.1
5.13.2.25.13.2.3 5.13.2.4 5.13.2.5 5.13.2.6 5.13.2.7 5.13.2.8 5.13.2.9 5.13.2.10 5.13.3.1 5.13.3.2
5.13.3.35.13.3.4 5.13.3.5 5.13.3.6 5.13.3.7 5.13.3.8 5.13.3.9 5.13.3.10 5.13.4.1 5.13.4.2 5.13.4.3
5.13.4.4 5.13.4.5 5.13.4.6 5.13.4.7 5.13.4.8 5.13.4.9 5.13.4.10 5.13.5.1 5.13.5.2 5.13.5.3 5.13.5.4
5.13.5.5 5.13.5.6 5.13.5.7 5.13.5.8 5.13.5.9 5.13.5.10 5.13.6.1 5.13.6.2 5.13.6.3 5.13.6.4 5.13.6.5
5.13.6.6 5.13.6.7 5.13.6.8 5.13.6.9 5.13.6.10 5.14.1.1 5.14.1.2 5.14.1.3 5.14.1.4 5.14.1.5 5.14.1.6
5.14.1.7 514.1.8 5.14.1.9 5.14.1.10 5.14.2.1 5.14.2.2 5.14.2.3 5.14.2.4 5.14.2.5 5.14.2.6 5.14.2.7
5.14.2.8 5.14.2.9 5.14.2.40 5.14.3.1 5.14.3.2 5.14.3.3 5.14.3.4 5.14.3.5 5.14.3.6 5.14.3.7 5.14.3.8
5.14.3.9 514.3.10 5.14.4.1 5.14.42 5.14.4.3 5.14.4.4 51445 5.14.4.6 5.14.4.7 5.14.4.8 5.14.49
5.14.4.10 5.14.5.1 5.14.5.2 5.14.5.3 5.14.5.4 5.14.5.5 5.14.5.6 5.14.5.7 5.14.5.8 5.14.5.9 5.14.5.10
5.14.6.1 5.14.6.2 5.14.6.3 5.14.6.4 5.14.6.5 5.14.6.6 5.14.6.7 5.14.6.8 5.14.6.9 5.14.6.10 5.15.1.1
5.15.1.2 5.15.1.3 5.15.1.4 5.15.1.5 5.15.1.6 5.15.1.7 5.15.1.8 5.15.1.9 5.15.1.10 5.15.2.1 5.15.2.2
5.15.2.35.15.2.4 5.15.2.5 5.15.2.6 5.15.2.7 5.15.2.8 5.15.2.9 5.15.2.10 5.15.3.1 5.15.3.2 5.15.3.3
5.15.3.4 5.15.3.5 5.15.3.6 5.15.3.7 5.15.3.8 5.15.3.9 5.15.3.10 5.15.4.1 5.15.4.2 5.15.4.3 5.15.4.4
5.15.4.5 515.4.6 5.15.4.7 5.15.4.8 5.15.4.9 5.15.4.10 5.15.5.1 5.15.5.2 5.15.5.3 5.15.5.4 5.15.5.5
5.15.5.6 5.15.5.7 5.15.5.8 5.15.5.9 5.15.5.10 5.15.6.1 5.15.6.2 5.15.6.3 5.15.6.4 5.15.6.5 5.15.6.6
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5.15.6.7 5.15.6.8 5.15.6.9 5.15.6.10 5.16.1.1 5.16.1.2 5.16.1.3 5.16.1.4 5.16.1.5 5.16.1.6 5.16.1.7
5.16.1.8 5.16.1.9 5.16.1.10 5.16.2.1 5.16.2.2 5.16.2.3 5.16.2.4 5.16.2.5 5.16.2.6 5.16.2.7 5.16.2.8
5.16.2.9 5.16.2.10 5.16.3.1 5.16.3.2 5.16.3.3 5.16.3.4 5.16.3.5 5.16.3.6 5.16.3.7 5.16.3.8 5.16.3.9
5.16.3.10 5.16.4.1 5.16.4.2 5.16.4.3 5.16.4.4 5.16.4.5 5.16.4.6 5.16.4.7 5.16.4.8 5.16.4.9 5.16.4.10
5.16.5.1 5.16.5.2 5.16.5.3 5.16.5.4 5.16.5.5 5.16.5.6 5.16.5.7 5.16.5.8 5.16.5.9 5.16.5.10 5.16.6.1
5.16.6.2 5.16.6.3 5.16.6.4 5.16.6.5 5.16.6.6 5.16.6.7 5.16.6.8 5.16.6.9 5.16.6.10 5.17.1.1 5.17.1.2
5.17.1.3517.1.4 5.17.1.5 5.17.1.6 5.17.1.7 5.17.1.8 5.17.1.9 5.17.1.10 5.17.2.1 5.17.2.2 5.17.2.3
5.17.2.4517.2.5 5.17.2.6 5.17.2.7 5.17.2.8 517.2.9 5.17.2.10 5.17.3.1 5.17.3.2 5.17.3.3 5.17.3.4
5.17.3.55.17.3.6 5.17.3.7 5.17.3.8 5.17.3.9 5.17.3.10 5.17.4.1 5.17.4.2 5.17.4.3 5.17.4.4 5.17.45
5.17.4.6 517.4.7 5.17.4.8 5.17.4.9 5.17.4.10 51751 5.17.5.2 5.17.5.3 5.17.5.4 5.17.5.5 5.17.5.6
5.17.5.75.17.5.8 5.17.5.9 5.17.5.10 5.17.6.1 5.17.6.2 5.17.6.3 5.17.6.4 5.17.6.5 5.17.6.6 5.17.6.7
5.17.6.8 5.17.6.9 5.17.6.10 5.18.1.1 5.18.1.2 5.18.1.3 5.18.1.4 5.18.1.5 5.18.1.6 5.18.1.7 5.18.1.8
5.18.1.9 5.18.1.10 5.18.2.1 5.18.2.2 5.18.2.3 5.18.2.4 5.18.2.5 5.18.2.6 5.18.2.7 5.18.2.8 5.18.2.9
5.18.2.10 5.18.3.1 5.18.3.2 5.18.3.3 5.18.3.4 5.18.3.5 5.18.3.6 5.18.3.7 5.18.3.8 5.18.3.9 5.18.3.10
5.18.4.1 518.4.2 5.18.4.3 5.18.4.4 5.18.4.5 5.18.4.6 5.18.4.7 5.18.4.8 5.18.4.9 5.18.4.10 5.18.5.1
5.18.5.2 5.18.5.3 5.18.5.4 5.18.5.5 5.18.5.6 5.18.5.7 5.18.5.8 5.18.5.9 5.18.5.10 5.18.6.1 5.18.6.2
5.18.6.3 5.18.6.4 5.18.6.5 5.18.6.6 5.48.6.7 5.18.6.8 5.18.6.9 5.18.6.10 5.19.1.1 5.19.1.2 5.19.1.3
5.19.1.4 5.19.1.5 5.19.1.6 5.19.1.7 5.19.1.8 5.19.1.9 5.19.1.10 5.19.2.1 5.19.2.2 5.19.2.3 5.19.2.4
5.19.2.5 5.19.2.6 5.19.2.7 5.19.2.8 5.19.2.9 5.19.2.10 5.19.3.1 5.19.3.2 5.19.3.3 5.19.3.4 5.19.3.5
5.19.3.6 5.19.3.7 5.19.3.8 5.19.3.9 5.19.3.10 5.19.4.1 5.19.4.2 5.19.4.3 5.19.4.4 5.19.4.5 5.19.4.6
5.19.4.7 5.19.4.8 5.19.4.9 5.19.4.10 5.19.5.1 5.19.5.2 5.19.5.3 5.19.5.4 5.19.5.5 5.19.5.6 5.19.5.7
5.19.5.8 5.19.5.9 5.19.5.10 5.19.6.1 5.19.6.2 5.19.6.3 5.19.6.4 5.19.6.5 5.19.6.6 5.19.6.7 5.19.6.8
5.19.6.9 5.19.6.10 5.20.1.1 5.20.1.2 5.20.13 5.20.1.4 5.20.1.5 5.20.1.6 5.20.1.7 5.20.1.8 5.20.1.9
5.20.1.10 5.20.2.1 5.20.2.2 5.20.2.3 5.20.2.4 5.20.2.5 5.20.2.6 5.20.2.7 5.20.2.8 5.20.2.9 5.20.2.10
5.20.3.1 5.20.3.2 5.20.3.3 5.20.3.4 5.20.3.5 5.20.3.6 5.20.3.7 5.20.3.8 5.20.3.9 5.20.3.10 5.20.4.1
5.20.4.2 5.20.4.3 5.20.4.4 5.20.4.5 5.20.4.6 5.20.4.7 5.20.4.8 5.20.4.9 5.20.4.10 5.20.5.1 5.20.5.2
5.20.5.3 5.20.5.4 5.20.5.5 5.20.5.6 5.20.5.7 5.20.5.8 5.20.5.9 5.20.5.10 5.20.6.1 5.20.6.2 5.20.6.3
5.20.6.4 5.20.6.5 5.20.6.6 5.20.6.7 5.20.6.8 5.20.6.9 5.20.6.10 5.21.1.1 5.21.1.2 5.21.1.3 5.21.1.4
5.21.1.5 5.21.1.6 5.21.1.7 5.21.1.8 5.21.1.9 5.21.1.10 5.21.2.1 5.21.2.2 5.21.2.3 5.21.2.4 5.21.2.5
5.21.2.6 5.21.2.7 5.21.2.8 5.21.2.9 5.21.2.10 5.213.1 5.21.3.2 5.21.3.3 5.21.3.4 5.213.5 5.213.6
5.21.3.7 5.13.8 5.21.3.9 5.21.3.10 5.21.4.1 5.21.4.2 5.21.4.3 5.21.4.4 5.21.4.5 5.21.4.6 5.21.4.7
5.21.4.8 5.21.4.9 5.21.4.10 5.21.5.1 5.21.5.2 5.21.5.3 5.21.5.4 5.21.5.5 5.21.5.6 5.21.5.7 5.21.5.8
5.21.5.9 5.21.5.10 5.21.6.1 5.1.6.2 5.21.6.3 5.21.6.4 5.21.6.5 5.21.6.6 5.21.6.7 5.21.6.8 5.21.6.9
5.21.6.10 5.22.1.1 5.22.1.2 5.22.1.3 5.22.1.4 5.22.1.5 5.22.1.6 5.22.1.7 5.22.1.8 5.22.1.9 5.22.1.10
5.22.2.15.22.2.2 522.2.3 522.2.4 5.22.2.5 5.22.2.6 5.22.2.7 5.22.2.8 5.22.2.9 5.22.2.10 5.22.3.1
5.22.3.25.22.3.3 5.22.3.4 5.22.3.5 5.22.3.6 5.22.3.7 5.22.3.8 5.22.3.9 5.22.3.10 5.22.4.1 5.22.4.2
5.22.4.35.22.4.4 522.4.5 5.22.4.6 5.22.4.7 5.22.4.8 5.22.4.9 5.22.4.10 5.22.5.1 5.22.5.2 5.22.5.3
5.22.5.4 5.22.5.5 5.22.5.6 5.22.5.7 5.22.5.8 5.22.5.9 5.22.5.10 5.22.6.1 5.22.6.2 5.22.6.3 5.22.6.4
5.22.6.5 5.22.6.6 5.22.6.7 5.22.6.8 5.22.6.9 5.22.6.10 5.23.1.1 5.23.1.2 5.23.13 5.23.1.4 5.23.1.5
5.23.1.6 5.23.1.7 5.23.1.8 5.23.1.9 5.23.1.10 5.23.2.1 5.23.2.2 5.23.23 5.23.2.4 5.23.2.5 5.23.2.6
5.23.2.75.23.2.8 5.23.2.9 5.23.2.10 5.23.3.1 5.23.3.2 5.23.3.3 5.23.3.4 5.23.3.5 5.23.3.6 5.23.3.7
5.23.3.8 5.23.3.9 5.23.3.10 5.23.4.1 5.23.4.2 5.23.4.3 5.23.4.4 523.4.5 5.23.4.6 5.23.4.7 5.23.4.8
5.23.4.95.23.410 5.23.5.1 5.23.5.2 5.23.5.3 5.23.5.4 5.23.5.5 5.23.5.6 5.23.5.7 5.23.5.8 5.23.5.9
5.23.5.10 5.23.6.1 5.23.6.2 5.23.6.3 5.23.6.4 5.23.6.5 5.23.6.6 5.23.6.7 5.23.6.8 5.23.6.9 5.23.6.10
5.24.1.1 5.24.1.2 5.24.1.3 5.24.1.4 5.24.1.5 5.24.1.6 5.24.1.7 5.24.1.8 5.24.1.9 5.24.1.10 5.24.2.1
5.24.2.2 524.2.3 5.24.2.4 5.24.2.5 524.2.6 5.24.2.7 5.24.2.8 5.24.2.9 5.24.2.10 5.24.3.1 5.24.32
5.24.3.35.24.3.4 5.24.3.5 5.24.3.6 5.24.3.7 5.24.3.8 5.24.3.9 5.24.3.10 5.24.4.1 5.24.4.2 5.24.43
5.24.4.4 5.24.4.5 5.24.4.6 5.24.4.7 5.24.4.8 5.24.4.9 5.24.4.10 5.24.5.1 5.24.5.2 5.24.5.3 5.24.5.4
5.24.5.5 5.24.5.6 5.24.5.7 5.24.5.8 5.24.5.9 5.24.5.10 5.24.6.1 5.24.6.2 5.24.6.3 5.24.6.4 5.24.6.5
5.24.6.6 5.24.6.7 5.24.6.8 5.24.6.9 5.24.6.10 5.25.1.1 5.25.1.2 5.25.13 5.25.1.4 5.25.1.5 5.25.1.6
5.25.1.7 5.25.1.8 5.25.1.9 5.25.1.10 5.25.2.1 5.25.2.2 5.25.2.3 5.25.2.4 5.25.2.5 5.25.2.6 5.25.2.7
5.25.2.8 5.25.2.9 5.25.2.10 5.25.3.1 5.25.3.2 5.25.3.3 5.25.3.4 5.25.3.5 5.25.3.6 5.25.3.7 5.25.3.8
5.25.3.9 5.25.3.10 5.25.4.1 5.25.4.2 5.25.4.3 5.25.4.4 5.25.4.5 5.25.4.6 5.25.4.7 5.25.4.8 5.25.4.9
5.25.4.10 5.25.5.1 5.25.5.2 5.25.5.3 5.25.5.4 5.25.5.5 5.25.5.6 5.25.5.7 5.25.5.8 5.25.5.9 5.25.5.10
5.25.6.1 5.25.6.2 5.25.6.3 5.25.6.4 5.25.6.5 5.25.6.6 5.25.6.7 5.25.6.8 5.25.6.9 5.25.6.10

Exemplary embodiments include the following numbered 50 3 Compounds named in Table B and compounds named

groups of compounds. ] ) by compound groups 1 and 2 where each purine base listed

1 Each compound named in Table B having only one in Table A is the 3-deaza analog, e.g., 3-deazaadenin-9-yl.
carbonate moiety and a hydroxyl group linked to the phos-  Thuys, the group 3 compound defined in Table A and named
phorus atom in place of the second carbonate moiety, i.e., 1.4.1.1 in Table B has the structure:

B—CH,CHR'—0—CH,—P(0)(OH)—O0—CHR*>—0—C .. 3 jerzzadenin.g
. - -9-yl—CH,—CH(CH;)—0—CH,—P(0)
%Q%E%Rﬁaztiﬁs,silﬁcg?e%p 1 compound named 1.4.1.1 in (—O—CH,—0—C)(0)—OCH(CH,),),. The group 3
g@gg_isg:g(%z):%}é(}lc(gi%TO_CHz_P(O)(OH)_ pound group 1 has the structure:
2 3/2° .

2 Compounds named in Table B having only one carbon- 3-deazzadenin-9-yl—CH, —CH(CH;)—O—CH,—P(0)
ate moiety and having only the R* moiety, #3 (—CH,OH), (OH)(_O_CH2_O_C)(O)_OCH(CH3)2~
which is modified such that R® of formula (1) compounds is 4 Compounds named in Table B and compounds named
joined with R* to form —CH,—. Thus, the group 2 com- by compound groups 1 and 2 where each purine base listed
pound named 1.4.3.1 in Table B has the structure: in Table A is the 1-deaza analog, ¢.g., 1-deazaadenin-9-ylL.
adenin-9-yl—CH,—CH(CH,— ¢ )—O0—CH,—P(0)(O- Thus, the group 4 compound defined in Table A and named
& )}—0—CH,—0—C(0)—OCH(CH,),, where the sym- 65 1.4.1.1 in Table B has the structure:
bols ¢ indicate a covalent bond that links the oxygen and 1-deazzadenin-9-yl—CH,—CH(CH;)—0—CH,—P(0)
carbon atoms together. (—O—CH,—0—C)(0)—O0CH(CH;),),. The group 3

compound defined in Table A and named 1.4.1.1 in com-
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compound defined in Table A and named 1.4.1.1 in com-
pound group 1 has the structure:
1-deazzadenin-9-yl—CH,—CH(CH,)—O0—CH,—P(0)
(—O—CH,—0—C)(0O)(OH)—OCH(CH,),

5 Compounds named in Table B and compounds named
by compound groups 1 and 2 where each purine base listed
in Table A is the 8-axa analog, ¢.g., 8-azaadenin-9-yl.

6 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 -cyclopropyl (cyclopropyl replaced —CH,, which is R

moiety 1 in Table A)

2 —CH,-cyclopropyl

3 —(CH,),-cyclopropyl

4 —(CH,);-cyclopropyl

5 —(CH,),-cyclopropyl

6 -cyclobutyl

7 —CH,-cyclobutyl

8 —(CH,),-cyclobutyl

9 —(CH,);-cyclobutyl

10 —(CH,),-cyclobutyl

11 -cyclopentyl

12 —CH,-cyclopentyl

13 —(CH,),-cyclopentyl

14 —(CH,);-cyclopentyl

15 —(CH,),-cyclopentyl

16 -cyclohexyl

17 —CH,-cyclohexyl

18 —(CH,);-cyclohexyl

19 —(CH,);-cyclohexyl

20 —(CH,,),-cyclohexyl

21 —CH(CH,)CH,-cyclopropyl

22 —CH(CH,)CH,-cyclobutyl

23 —CH(CH,)CH,-cyclopentyl

24 —CH(CH,)CH,-cyclohexyl

25 —(CH,),_4-cyclooctyl.

Thus, the group 6 compound defined in Table A and named
1.16.1.1 in Table B has the structure:
adenine-9-yl-CH,—CH(CH;)—O0—CH,—P(0)(—0—
CH,—O0—C(0)—O-cyclohexyl),. The group 6 compound
defined in Table A and named 1.16.1.1 in compound group
1 has the structure: adenine-9-yl-CH,—CH(CH,)—O—
CH,—P(0)(OH)—O—CH,—O0—C(0)—O-cyclohexyl.
The group 6 compound defined in Table A and named
1.16.1.1 in compound group 3 has the structure:
3-deazaadenin-9-yl—CH,—CH(CH,)—O—CH,—P(O)
(—O—CH,—0—C(0)—O-cyclohexyl),.

7 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 7 carbon alkyl*

2 8 carbon alkyl

3 9 carbon alkyl

4 10 carbon alkyl

5 11 carbon alkyl

6 12 carbon alkyl

7 —(CH,),C,Hs

8 —(CH,);C,Hs

9 —(CH,),CoHs

10 —C(CH,),CH(CH,),

11 —CH(CH,)C(CH,),

12 —(CH,),CH(C,H;)CH,CH,
13 —(CH,),CH(C,Hs)(CH,),CH,
14 —(CH,),CH(C,H,)(CH,),CH,
15 —(CH,),CH(C,H;)CH,

16 —(CH,),CH(C,H;)CH,CH,
17 —(CH,);CH(C,Hs)(CH,),CH;,
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-continued
18 —CH,CH(C,H,)CH,CH,
19 —CH,CH(C,H,)(CH,),CH,
20 —CH,CH(C,H)(CH,);CH,
21 —(CH,),CH(C;H,)CH,CH,
22 —(CH,),CH(C,H,)(CH,),CH,
23 —(CH,),CH(C;H,)(CH,);CH,

24 —CH,CH—CH,
25 —CH—CHCH,.

*Alkyl groups are linear, branched, cyclic or monounsaturated (—C=C—).

8 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 —(CH,),OCH,

2 —(CH,),0CH,

3 —(CH,),OCH,

4 —(CH,);OCH,

5 —(CH,),OCH,

6 —(CH,),OCH,CH,

7 —(CH,),OCH,CH,

8 —(CH,),O(CH,),CH,
9 —(CH,)sO(CH,),CH,
10 —(CH,)O(CH,),CH,
11 —(CH,),0(CH,),CH,4
12 —(CH,),0(CH,),CH,
13 —(CH,),0(CH,),CH,
14 —(CH,)sO(CH,),CH,
15 —(CH,)0(CH,),CH,
16 —(CH,),OCH(CH,),
17 —(CH,),OCH(CH,),
18 —(CH,,),OCH(CH,),
19 —(CH,)sOCH(CH,),
20 —(CH,),OCH(CH,),
21 —(CH,),0(CH,);CH,
22 —(CH,),OCH,CH(CH,),
23 —(CH,),0C(CHy),
24 —(CH,),0CsH,,

25 —(CH,),0CH,.

9 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 —CH(CH;)(CH,)OCH,

2 —CH(CH,)(CH,),0CH,

3 —CH(CH,)(CH,);0CH,

4 —CH(CH,)(CH,),0CH,

5 —CH(CH,)(CH,OCH,CH,4

6 —CH(CH,)(CH,,),OCH,CH,

7 —CH(CH,)(CH,);OCH,CH,

8 —CH(CH,)(CH,),O0CH,CH,

9 —CH(CH,3)(CH,O(CH,,,CH,4
10 —CH(CH,)(CH,),0(CH,),CH,
11 —CH(CH,)(CH,);0(CH,),CH,
12 —CH(CH,)(CH,),0(CH,),CH,
13 —CH(CH,)CH,OCH(CH,),

14 —CH(CH,)(CH,),0OCH(CH,),
15 —CH(CH;)(CH,);OCH(CH,),
16 —CH(CH,)(CH,),OCH(CH,),
17 —CH(CH,)CH,0C,H,

18 —CH(CH,)(CH,),0C H,

19 —CH(CH,)(CH,);0CH,

20 —CH(CH,)(CH,),0C H,

21 —CH(CH,)(CH,OCH,,

22 —CH(CH,)(CH,),0C:H,,

23 —CH(CH,)(CH,);0CsH,4

24 —CH(CH,)(CH,),0C;H,,

25 —CH(CH,)CH,0OC¢H,5.

10 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:



Case 1:12-cv-06351-RJS Document 1-3 Filed 08/20/12 Page 17 of 55

5,977,089

27
1 —CH(CH4(CH,),0C¢H, 5
2 —CH(CH3)(CH2)3OC6H13
3 _CH(CH3)(CH2)4OC6H13
4 —CH,CH(CH,)OCH,
5 —(CH,),CH(CH;)OCH,
6 —(CH,);CH(CH,;)OCH,
7 —(CH,),CH(CH,)OCH,
8 —CH,CH(CH;)OCH,CH,4
9 —(CH,),CH(CH,)OCH,CH,
10 —(CH,),CH(CH,)OCH,CH,
11 —(CH,),CH(CH,;)OCH,CH,
12 —CH,CH(CH;)OCH,CH,
13 —(CH,),CH(CH,)O(CH,),CH,
14 —(CH,),CH(CH,)O(CH,),CH,
15 —(CH,),CH(CH,)O(CH,),CH,
16 —CH,CH(CH;)OCH(CH,),
17 —(CH,),CH(CH,;)OCH(CH,),
18 —CH,);CH(CH,)OCH(CH,),
19 —(CH,),CH(CH,;)OCH(CH,),
20 —CH,CH(CH,)OC H,
21 —(CH,),CH(CH,)OC H,
22 —(CH,);CH(CH,)OC H,
23 —(CH,),CH(CH,0C H,
24 —CH,CH(CH,)OCsH;,
25 —(CH,),CH(CH,)OCsH,,

11 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:
1 —(CH,);CH(CH;)OCsH
2 —(CH,),CH(CH,)OCH,,

3 —CH,CH(CH;)OC¢H;;

4 _(CH2)2CH(CH3)OC6H13

5 —(CH,);CH(CH,)OC.H, 5

6 _(CH2)4CH(CH3)0C6H13

7 —(CH,),0CH(CH,)C,H

8 _(CH2)20CH(CH3)(CH2)2CH3

9 —(CH,),OCH(CH,)CH(CH,),

10 —(CH,),0CH(CH,)CH,));CH,

11 —(CH,),O0CH(CH,)C(CHj;),

12 —(CH,),0CH(CH,CH(CH,)CH,CH,
13 —(CH,),OCH(CH,)CH,CH(CHy;),
14 —(CH,),OCH(CH,)C,H4

15 —(CH,);0CH(CH;)(CH,),CH,

16 —(CH,);OCH(CH,)CH(CH,),

17 —(CHL);0CH(CH,)(CHL),);

18 —(CH,);OCH(CH;)C(CH,),

19 —(CH,),OCH(CH,)CH(CH,)CH,CH,
20 —(CH,);0CH(CH,)CH,CH(CH,),
21 —(CH,),OCH(CH,)C,Hy

22 —(CH,),OCH(CH,)(CH,,),CH,

23 —(CH,),OCH(CH,)CH(CH,),

24 —(CH,),OCH(CH,)(CH,),CH,

25 —(CH,),OCH(CH,)C(CH,),

12 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:
1 —(CH2)2O(CH2)3CH3
2 —(CH2)2O(CH2)4CH3
3 —(CH,),0(CH,)sCH,

4 _(CHz)zo(CH2)3CH3

5 —(CH,);0(CH,),CH,

6 —(CH2)3O(CH2)5CH3

7 —(CH,),0CH,

8 —(CH,),0C¢H,

9 _(CH2)20C6H5

10 —CH(C,H5)CH,OCH,
11 —CH(C,H5)CH,0C,Hy
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28
12 —CH(C,H4)CH,O(CH,),CH,
13 —CH(C,H,)CH,OCH,(CH,),
14 —CH(C,H5)CH,O(CH,),CH,
15 —CH(C,H,)CH,0CH(CH,)C,H
16 —CH(C,H,)CH,0CH,CH(CH.,),
17 —CH(C,H,)CH,0C(CH,),
18 —CH(C,H,)CH,0O(CH,),CH,
19 —CH(C,H5)CH,O(CH,),CH(CH,),
20 —CH(C,H,)CH,O(CH,).CH,
21 —CH(C,Hy)CH,0(CH,),CH(CH,),
22 —CH,CH(C,H5)OCH,4
23 —CH,CH(C,H5)OC,H;
24 —CH,CH(C,H5)OC;H,
25 —CH,CH(C,H,)0C,H,

13 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:
1 —(CH,),0-cyclopropyl
2 —(CH,),O-cyclobutyl
3 —(CH,),O-cyclopentyl
4 —(CH,),O-cyclohexyl
5 —(CH,),0CH,-cyclopropyl
6 —(CH,),OCH,-cyclobutyl
7 —(CH,),0CH,-cyclopentyl
8 —(CH,),0CH,-cyclohexyl
9 —(CH,),0—(CH,),cyclopropyl
10 —(CH,),0—(CH,),cyclobutyl
11 —(CH,),0—(CH,),cyclopentyl
12 —(CH,),0—(CH,),cyclohexyl
13 —(CH,),;0-cyclopropyl
14 —(CH,);0-cyclobutyl
15 —(CH,);0-cyclopentyl
16 —(CH,),0-cyclohexyl
17 —(CH,);0CH,-cyclopropyl
18 —(CH,),OCH,-cyclobutyl
19 —(CH,);OCH,-cyclopentyl
20 —(CH,);0CH,-cyclohexyl
21 —CH(CH,)CH,O-cyclopropyl
22 —(CH,)CH,O-cyclobutyl
23 —CH(CH,)CH,O-cyclopentyl
24 —CH(CH,)CH,O-cyclohexyl
25 —CH(CH,(CH,OCH,-cyclohexyl.

14 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:
1 —C(CH,0OCH,);

2 —C(C,H;),(CH,0CH,)

3 —CH(C,H,)(CH,0CH,)
4 —CH,(CH,OCH,)

5 —C(CH;),(CH,OCH,)

6 —CH(CH,(CH,0CHS,)

7 —C(CH,0C,Hy),

8 —C(C2H5)2(CH20C2H5)
9 —CH(C,H;)CH,0C,Hy)
10 —CH(CH,)(CH,OCH,)
11 —CH,C(C,0CH,,),

12 —CH,C(C,Hy),(CH,0CH,)
13 —CH,CH(C,H,)(CH,OCH,)
14 —CH(CH,OCH,;),

15 —CH,C(CH,0OCH,),

16 —CH,CH(CH,OCIH,,),
17 —C(CH,0C,Hy),

18 —CH(CH,OC,H.),

19 —CH,C(CH,0C,Hy),
20 —CH,CH(CH,OC,Hs),
21 _C(Csz)z(CH20C3H7)
22 —CH(C,H,)(CH,0CH,)
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23 _C(C3H7)2(CH20CH3)
24 —CH(C;H,)(CH,0C,Hy)
25 _C(C3H7)2(CH20C2H5)

15 The following groups of compounds A-J.

A Compounds named in groups 8-14 where the oxygen
atom (—O—) in the R moiety is replaced with —NH—.

B Compounds named in groups 8-14 where the oxygen
atom in the R moiety is replaced with —N(CH,)—.

C Compounds named in groups 8-14 where the oxygen
atom in the R moiety is replaced with —N(C,Hs)—.

D Compounds named in groups 8-14 where the oxygen
atom in the R moiety is replaced with —N(CH,CH,CH,)—.

E Compounds named in groups 8—14 where the oxygen
atom in the R moiety is replaced with —N(CH(CH,),—.

F Compounds named in groups 8-14 where the oxygen
atom in the R moiety is replaced with n-butyl substituted
nitrogen (—N(CH,),CH;)—).

G Compounds named in groups 8-14 where the oxygen
atom in the R moiety is replaced with i-butyl substituted
nitrogen.

H Compounds named in groups 8-14 where the oxygen
atom in the R moiety is replaced with t-butyl substituted
nitrogen.

I Compounds named in groups 8-14 where the oxygen
atom in the R moiety is replaced with linear, branched or
cyclic 5 carbon alkyl substituted nitrogen.

J Compounds named in groups 8-14 where the oxygen
atom in the R moiety is replaced with linear, branched or
cyclic 6 carbon alkyl substituted nitrogen.

Thus, the group 15B compound defined in Table A and
named 1.1.1.1 in compound group 8 has the structure:
adenin-9yl-CH,—CH(CH,;)—O0—CH,—P(0)(—0—

CH,—0—C(0)—0—(CH,),N(CH,),),. The group 15B

compound defined in Table A and named 1.1.1.1 in

compound group 1, as named under group 8, has the
structure:
adenin-9-yl-CH,—CH(CH,;)—0O—CH,—P(0O)(OH)—O0O—

CH,—0—C(0)—0—(CH,),N(CH,),. The group 15B

compound defined in Table A and named 1.16.1.1 in

compound group 3, as named under group 8, has the
structure:
3-deazaadenin-9-yl-CH,—CH(CH,)—O—CH,—P(O)(—

O0—CH,—0—C(0)—0—C(0)—0—(CH,),N

(CHs),),.

16 Compounds named in Table B and compounds named
by compound groups 1-15 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 _(CH2)2R9
2 —(CH,),R®
3 —(CH2)4R9
4 —(CH,);R®
5 —(CHz)GRQ
6 _(CH2)7R9
7 —(CH,)R®

8 —CH(CH,)CH,R®

9 —CH(CH,)CH,),R®
10 —CH(CH,)(CH,),R®
11 —(CH,),R°

12 —(CH,),R°

13 —(CH,) R°

14 —(CH,);R®

15 —(CH,),R°

16 —(CH,),R°

17 —(CH,,);R®

18 —CH(CH,)CH,R®
19 —CH(CH,)(CH,),R®
20 —CH(CH,)(CH,),R°
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21 —(CH,),R’®
22 —(CH,),R°®
23 —(CH,),R®
24 —(CH,),R®
25 —(CH,)4R®
In moieties 1-10, R® is N-morpholino, in moieties 11-20, R®
is 2-pyridyl and in moieties 21-25, R? is 3-pyridyl.

17 Compounds named in Table B and compounds named
by compound groups 1 . 5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 —(CH,),R®
2 —(CH,);R°
3 —(CH,),R°
4 —(CH,)sR®
5 —(CH,).R®

6 —(CH,),CH(CH,)R®
7 —(CH,),CH(CH,)R®
8—(CH,),CH(CH,)R®
9 —(CH,),R’
9 _(CH2)3R9
11 —(CH,),R°
12 —(CH,).R®
13 —(CH,),R®
14 —(CH,),CH,
15 —(CH,),CH,
16 —(CH,)sCH,
17 —(CH,),CH,
18 —(CHL),,CH,
19 —(CH,),,CH,
20 —(CH,),CH(CH,),
21 —(CH,),CH(CH,),
22 —(CH,)CH(CH),
23 —(CH,),CH(CH,),
24 —(CH,)4CH(CH,),
25 —(CH,),CH(CH,),.
In moieties 1-5, R® is 4-pryidyl, in moieties 6-9 R° is
N-morpholino and in moieties 913, R® is N-piperidyl.

18 The following groups of compounds A-J.

A Compounds named in Table B and compounds named
by groups 1-17 where compound (8) is replaced with
compound (9)

©

Rl

where one R? is as specified in Table A and the other R* is
—CH,,

B Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where on R? is as specified in Table A
and the other R* is —CH,CH,.

C Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where on R? is as specified in Table A
and the other R* is —(CH,,),CHs.

D Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where on R® is as specified in Table A
and the other R* is —CH(CH,),.

E Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced



Case 1:12-cv-06351-RJS Document 1-3 Filed 08/20/12 Page 19 of 55

5,977,089

31

with compound (9) where one R? is as specified in Table A
and the other R* is —(CH,),CH,

F Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where on R? is as specified in Table A
and the other R* is —(CH,),CH,.

G Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where one R” is as specified in Table A
and the other R* is —CH,CH(CH,),.

H Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where on R* is as specified in Table A
and the other R* is —C(CH,),.

I Compounds named in Table B and compounds named by
compound groups 1-17 where compound (8) is replaced
with compound (9) where one R? is as specified in Table A
and the other R* is —C.H,,.

J Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where one R? is as specified in Table A
and the other R* is —C H,.

Thus, the group 18A compound defined in Table A and
named 1.4.2.3 in Table B has the structure:
adenin-9-yl-CH,—CH,—O—CH(CH,)—P(0)(—0—C

(C,H5)(CH3)—0—C(0)—O0—CH(CH,),),.

The group 18A compound defined in Table A and named
1.4.1.1 in compound group 1 has the structure:
adenin-9-yl-CH,—CH(CH;)—O—CH,—P(O)(OH)—O—

CH(CH;—O0—C(0)—O—CH(CH,),. The group 18A

compound defined in Table A and named 1.1.1.1 in

compound group 3, as named under compound group 8,

has the structure:
3-deazaadenin-9-yl-CH,—CH(CH,)—O—CH,—P(O)(—

O—CH(CH;—0—C(0)—0—(CH,),0CH,),.

19 Compounds named in Table B and compounds named
by compound groups 1-18 where compound (8) and com-
pound (9) are replaced with compound (10) and 11) respec-
tively.

(10)

A

B O
| \oo N(R)2
O. P 2
~
R!
(an
R2 R2? [0}
y ol M
o™ o7 vwn )
O. P
N~
Rl

where both R moieties are the same. Thus, the group 19

compound defined in Table A and named 1.4.1.1 in Table B

has the structure:

adenin-9-yl-CH,—CH(CH,)—O0—CH,;—P(O)(—O0—
CH,—O0—C(0)—N—CH(CH,),. The group 19 com-
pound defined in Table A and named 1.4.1.1 in compound
group 1 has the structure:

adenin-9-yl-CH,—CH(CH,;)—0—CH,—P(O)(OH)—O0—
CH,—0—C(0)—N—CH(CH,),. The group 19 com-
pound defined in Table A and named 1.1.1.1 in compound
group 3, as named under compound group 8, has the
structure:
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3-deazaadenin-9-yl-CH,—CH(CH,)—0—CH,—P(O)(—
0O—CH,—0—C(0)—N—(CH,,),0CH,)..

The compounds of this invention are, to varying degrees,
chemically stable. It is preferable that the compounds be
chemically stable in order to ensure an adequate shelf-life
and proper biodistribution upon oral administration. In gen-
eral embodiments are selected that have a t % at pH 7.4 of
greater than 2,3, 4,5,6,7,8,9,10,11 or 12 hours and preferably
in addition possess a t %2 at pH 2.0 of greater than 1, 10 or
100 hours. For example, the t-butyl carbonate found in Table
1 has a t % that is less stable than these parameters and
therfor is not preferred. In addition, the optimal compounds
of this invention should have bioavailability in beagle dogs
(as set forth in more detail below) that exceeds about 20%,
preferably, about 30%.

Synthetic Methods

The carbamates and carbonates of this invention are
prepared from the diacids of the phosphonomethoxy nucle-
otide analogs and the synthon LCH(R®)OC(O)X(R),. L is a
leaving group such as Cl, although it will be appreciated that
any of the conventional leaving groups used in organic
chemistry in nucleophilic substitution reactions can be suc-
cessfully employed in place of chloro. In particular, leaving
groups include halides, such as Cl, Br and I, and sulfonic
acid esters such as methane, benzene or toluene sulfonic acid
esters. The synthon is prepared by reacting LCH(R*)OC
(O)L with HOR for preparation of the carbonate synthon or
HNR, for the preparation of the carbamate synthon. The
synthon is then reacted with the nucleotide analog of choice,
typically PMPA, to form the desired carbamate or carbonate
adducts. The carbamates are prepared by reacting the syn-
thon with the nucleotide analog under typical conditions of
nucleophilic attack, for example in Et;N/DMF at room
temperature. The carbonates are formed by reacting the
appropriate synthon with the nucleotide analog in the pres-
ence of an organic base, typically an amine base. In addition,
masked leaving groups such as thioethers, which may be
activated by, for example, oxidation, and coupled directly to
the phosphonic acid moiety may be used. Intermediates may
be made with other leaving groups in this way, for example
diphenylphosphinic acids, and others known in the chemis-
try of formacetals and glycosylation.

R 0 R
R O
O cal O cl
/
R3
0 R
v A
>N 0 Cl
\
e}
/
R3
B o)
5 |I!/OH
\/ \OH
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-continued
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Compounds where X=N and R=—O0R?> may be prepared
by alkylation with the appropriate haloalkyl, O-alkyl car-
bamate. N, O-dialkylhydroxylamines are known in the
literature, and may be prepared by alkylation of
hydroxylamine, or by reductive amination of aldehydes or
ketones with alkyl hydroxylamines. The dialkylhydroxy-
lamines may be acylated with the appropriately substituted
haloalkyl chloroformate under conditions analagous to those
used to prepare the unsubstituted chloromethyl carbamates.
Phosphonates may then be alkylated with the haloalkyl,
O-alkyl carbamates to give the prodrugs under conditions
used for the carbonates and carbamates. Leaving groups
other than chloride may of course be used throughout.

In a typical method, the carbonate compounds of this
invention are prepared by reacting L—CHR*—0—C(0)—
OR with (4) to yield a compound of formula (1).

o)
B 0
o |[! _OH
~ \OR4
Rl

@

Cl—CHR?*—0—C(0)—OR
organic
base

R? o]

O OR

0
o N
NN 0. OR
l \{ \”/
R? e}

The reaction typically proceeds in two concurrent steps in
which the monoester forms first, and then the diester as the
reaction proceeds longer. In this situation monoester is not
typically isolated as an intermediate.

In order to make a diester that contains different carbonate
or carbamate functionalities the monoester intermediate is
recovered from the early reaction and the reaction is then
completed with for example a second L—CHR*—0—C
(O)—OR reagent, thereby resulting in substituion with a
second ester different from the first.

One optionally conducts the carbonate synthesis reactions
using at least about 1.0 and typically 2 equivalents of
L—CHR?*—0—C(0)—OR. The reaction is conducted in
the presence of an organic base in an organic solvent at a
reaction temperature of about 4-100° for about 4-72 hours.
Exemplary suitable organic bases include triethylamine or
Hunig’g base. Exemplary suitable organic solvents include
DMF, DMPU, or NMP.

The monoester or diester products are purified by standard
methods including flash column chromatography or sorting
out. Suitable salts for purification and/or formulation will
final product include the sulfuric acid, phosphoric acid,
lactic acid, fumaric or citric acid salts or complexes of the
diester or monoester compounds of structures (1) or (1a).

Utilities
The compounds of this invention are useful in the treat-
ment or prophylaxis of one or more viral infections in man
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or animals, including infections caused by DNA viruses,
RNA viruses, herpesviruses (CMV, HSV 1, HSV 2, VZV,
and the like), retroviruses, hepandaviruses, (e.g. HBV),
papillomavirus, hantavirus, adenoviruses and HIV. Other
infections to be treated with the compounds herein include
MSYV, RSV, SIV, FIV, MuLV, and other retroviral infections
of rodents and other animals. The prior art describes the
antiviral specificity of the nucleotide analogs, and the paren-
tal drug specificity is shared by the compounds of this
invention. Dosages, viral targets, and suitable administration
routes to best attack the site of infection are well known in
the art for the parental drugs. Determination of proper doses
is a straightforward matter for clinician, taking into account
the molecular weight of the compounds of this invention
and, when administering them orally, their bioavailability in
animals or as deduced in clinical trials with humans. Oral
dosages of the compounds of this invention in humans for
antiviral therapy will range about from 0.5 to 60 mg/Kg/day,
usually about from 1 to 30 mg/Kg/day and typically about
from 1.5 to 10 mg/Kg/day.

The compounds of this invention also are useful as
intermediates in the preparation of detectable labels for
oligonucleotide probes. The compounds are hydrolyzed to
yield the diacid, diphosphorylated and incorporated into an
oligonucleotide by conventional enzymatic or chemical
means. The incorporated base from the compound of the
invention will be capable of participating in base pairing and
thus will not interfere substantially with the binding of the
oligonucleotide to its complementary sequence (E. De
Clercq Rev. Med. Virol. 3:85-96 1993). However, if it does
interfere with binding of the oligonucleotide containing the
analog to the complementary sequence, the compound of the
invention optionally is incorporated into the oligonucleotide
as the 3' terminal base, an innocuous position and a con-
ventional site for oligonucleotide labeling. The aglycon
donated by the nucleotide analog that is incorporated into
the oligonucleotide is detected by any means, such as NMR
or by binding to antibodies specific for the nucleotide
analog.

Pharmaceutical Formulations

Compounds of the invention and their pharmaceutically,
i.e. physiologically, acceptable salts (hereafter collectively
referred to as the active ingredients), are administered by
any route appropriate to the condition to be treated, suitable
routes including oral, rectal, nasal, topical (including ocular,
buccal and sublingual), vaginal and parenteral (including
subcutaneous, intramuscular, intravenous, intradermal,
intrathecal and epidural). Generally, the compounds of this
invention are administered orally, but if an embodiment is
not sufficiently orally bioavailable it can be administered by
any of the other routes noted above.

While it is possible for the active ingredients to be
administered as pure compounds it is preferable to present
them as pharmaceutical formulations. The formulations of
the present invention comprise at least one active ingredient,
as above defined, together with one or more acceptable
carriers and optionally other therapeutic ingredients. The
carrier(s) must be “acceptable” in the sense of being com-
patible with the other ingredients of the formulation and not
deleterious to the patient.

The formulations include those suitable for topical or
systemic administration, including oral, rectal, nasal, buccal,
sublingual, vaginal or parenteral (including subcutaneous,
intramuscular, intravenous, intradermal, intrathecal and
epidural) administration. The formulations are in unit dos-
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age form and are prepared by any of the methods well
known in the art of pharmacy. Such methods include the step
of bringing into association the active ingredient with the
carrier which constitutes one or more accessory ingredients.
In general the formulations are prepared by uniformly and
intimately bringing into association the active ingredient
with liquid carriers or finely divided solid carriers or both,
and then, if necessary, shaping the product.

Formulations of the present invention suitable for oral
administration may be presented as discrete units such as
capsules, cachets or tablets each containing a predetermined
amount of the active ingredient; as a powder or granules; as
solution or a suspension in an aqueous liquid or a non-
aqueous liquid; or as an oil-in-water liquid emulsion or a
water-in-oil liquid emulsion. The active ingredient may also
be presented as a bolus, electuary or paste.

Actablet may be made by compression or molding, option-
ally with one or more accessory ingredients. Compressed
tablets may be prepared by compressing in a suitable
machine the active ingredient in a free-flowing form such as
a powder or granules, optionally mixed with a binder,
lubricant, inert diluent, preservative, surface active or dis-
persing agent. Molded tablets may be made by moulding in
a suitable machine a mixture of the powdered compound
moistened with an inert liquid diluent. The tablets may
optionally be coated or scored and may be formulated so as
to provide slow or controlled release of the active ingredient
therein.

For infections of the eye or other external tissues, e.g.
mouth and skin, the formulations are preferably applied as
a topical ointment or cream containing the active ingredients
(s) in an amount of, for example, 0.01 to 10% w/w
(including active ingredient(s) in a range between 0.1% and
5% in increments of 0.1% w/w such as 0.6% w/w, 0.7% w/w,
etc), preferably 0.2 to 3% w/w and most preferably 0.5 to 2%
w/w. When formulated in an ointment, the active ingredients
may be employed with either a paraffinic or a water-miscible
ointment base. Alternatively, the active ingredients may be
formulated in a cream with an oil-in-water cream base.

If desired, the aqueous phase of the cream base may
include, for example, at least 30% w/w of a polyhydric
alcohol, i.e. an alcohol having two or more hydroxyl groups
such as propylene glycol, butane 1,3-diol, mannitol, sorbitol,
glycerol and polyethylene glycol (including PEG 400 ) and
mixture thereof. The topical formulations may desirably
include a compound which enhances absorption or penetra-
tion of the active ingredient through the skin or other
affected areas. Examples of such dermal penetration enhanc-
ers include dimethyl sulphoxide and related analogs.

The oily phrase of the emulsions of this invention may be
constituted from known ingredients in a known manner.
While the phase may comprise merely an emulsifier
(otherwise known as an emulgent), it desirably comprises a
mixture of at least one emulsifier with a fat or an oil or with
both a fat and an oil. Preferably, a hydrophilic emulsifier is
included together with a lipophilic emulsifier which acts as
a stabilizer. It is also preferred to include both an oil and a
fat. Together, the emulsifier(s) with or without stabilizer(s)
make up the emulsifying wax, and the wax together with the
oil and fat make up the emulsifying ointment base which
forms the oily dispersed phase of the cream formulations.

Emulgents and emulsion stabilizers suitable for use in the
formulation of the present invention include Tween® 60,
Span® 80, cetostearyl alcohol, benzyl alcohol, myristyl
alcohol, glyceryl mono-stearate and sodium lauryl sulfate.

The choice of suitable oils or fats for the formulation is
based on achieving the desired cosmetic properties. Thus the
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cream should preferably be a non-greasy, non-staining and
washable product with suitable consistency to avoid leakage
from tubes or other containers. Straight or branched chain,
mono- or dibasic alkyl esters such as di-isoadipate, isocetyl
stearate, propylene glycol diester of coconut fatty acids,
isopropyl myristate, decyl oleate, isopropyl palmitate, butyl
stearate, 2-ethylhexyl palmitate or a blend of branched chain
esters known as Crodamol CAP may be used, the last three
being preferred esters. These may be used alone or in
combination depending on the properties required.
Alternatively, high melting point lipids such as white soft
paraffin and/or liquid paraffin or other mineral oils can be
used.

Formulations suitable for topical administration to the eye
also include eye drops wherein the active ingredient is
dissolved or suspended in a suitable carrier, especially an
aqueous solvent for the active ingredient. The active ingre-
dient is suitably present in such formulations in a concen-
tration of 0.01 to 20%, in some embodiments 0.1 to 10%,
and in others about 1.0% w/w.

Formulations suitable for topical administration in the
mouth include lozenges comprising the active ingredient in
a flavored basis, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert basis
such as gelatin and glycerin, or sucrose and acacia; and
mouthwashes comprising the active ingredient in a suitable
liquid carrier.

Formulations for rectal administration may be presented
as a suppository with a suitable base comprising for example
cocoa butter or a salicylate.

Formulations suitable for nasal or inhalational adminis-
tration wherein the carrier is a solid include a powder having
a particle size for example in the range 1 to 500 microns
(including particle sizes in a range between 20 and 500
microns in increments of 5 microns such as 30 microns, 35
microns, etc). Suitable formulations wherein the carrier is a
liquid, for administration as for example a nasal spray or as
nasal drops, include aqueous or oily solutions of the active
ingredient. Formulations suitable for aerosol administration
may be prepared according to conventional methods and
may be delivered with other therapeutic agents. Inhalational
therapy is readily administered by metered dose inhalers.

Formulations suitable for vaginal administration may be
presented as pessaries, tampons, creams, gels, pastes, foams
or spray formulations containing in addition to the active
ingredient such carriers as are known in the art to be
appropriate.

Formulations suitable for parenteral administration are
sterile and include aqueous and non-aqueous injection solu-
tions which may contain anti-oxidants, buffers, bacteriostats
and solutes which render the formulation isotonic with the
blood of the intended recipient; and aqueous and non-
aqueous sterile suspensions which may include suspending
agents and thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for example
sealed ampoules and vials with elastomeric stoppers, and
may be stored in a freeze-dried (lyophilized) condition
requiring only the addition of the sterile liquid carrier, for
example water for injections, immediately prior to use.
Extemporaneous injection solutions and suspensions may be
prepared from sterile powders, granules and tablets of the
kind previously described. Preferred unit dosage formula-
tions are those containing a daily dose or unit daily sub-dose,
as recited above, or an appropriate fraction thereof, of an
active ingredient.

In addition to the ingredients particularly mentioned
above the formulations of this invention may include other



Case 1:12-cv-06351-RJS Document 1-3 Filed 08/20/12 Page 22 of 55

5,977,089

37

agents conventional in the art having regard to the type of
formulation in question, for example those suitable for oral
administration may include flavoring agents.

The present invention [urther provides velerinary compo-
sitions comprising at least one active ingredient as above
defined together with a veterinary carrier therefor.

Veterinary carriers are materials useful for the purpose of
administering the composition to cats, dogs, horses, rabbits
and other animals and may be solid, liquid or gaseous
materials which are otherwise inert or acceptable in the
veterinary art and are compatible with the active ingredient.
These veterinary compositions may be administered orally,
parenterally or by any other desired route.

Compounds of the invention can be used to provide
controlled release pharmaceutical formulations containing a
matrix or absorbent material and as active ingredient one or
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more compounds of the invention in which the release of the
active ingredient can be controlled and regulated to allow
less frequent dosing or to improve the pharmacokinetic or
toxicity profile of the compound. Controlled release formu-
lations adapted for oral administration in which discrete
units comprising one or more compounds of the invention
can be prepared according to conventional methods.

All citations found herein are incorporated by reference.

The following examples further illustrate the invention
but are not to be construed as limiting the invention.

EXAMPLES
Example 1

PMPA Synthesis
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Process Summary

PMPA is prepared as follows: (S)-Glycidol is reduced to
(R)-1,2-propanediol by catalytic hydrogenation, which is
then reacted with diethyl carbonate to afford (R)-1,2-
propylene carbonate. The carbonate is reacted with adenine
and catalytic amounts of a base such as sodium hydroxide to
give (R)-9-[2-(diethylphosphonomethoxy)propyl]adenine
which, without isolation, is reacted with lithium alkoxide
(alkyl containing 1, 2, 3, 4, 5 or 6 carbon atoms, e.g.,
n-hexoxide, n-pentoxide, n-butoxide, i-butoxide, t-butoxide,
n-propoxide, i-propoxide, ethoxide, methoxide) and diethyl
p-toluenesulfonyloxymethylphosphonate (prepared by
reacting diethyl phosphite and paraformaldehyde, and tosy-
lating the product in situ). The resulting (R)-9-[2-
diethylphosphonomethoxypropyl]adenine is deesterified
with bromotrimethylsilane to give crude PMPA, which is
then purified by precipitation from water with pH adjust-
ment. The product is further purified by recrystallization
with water to afford PMPA monohydrate.

The process uses a small amount of a base such as NaOH
at step 1, which increases the reaction rate about 10-fold
compared to the same reaction lacking the base. Step 1 also
uses hydrogen gas instead of using a reagent such as
HCO,NH, to generate hydrogen in situ. The process uses
lithium alkoxide at step 4b, which is mildly exothermic on
addition to the reaction mixture. The use of a highly reactive
base such as NaH, results in an exothermic reaction that
generates hydrogen gas in a reaction is difficult to control.
The use of NaH thus requires more labor and care to use than
lithium alkoxide. Lithium alkoxide bases also give a product
that has an improved by-product profile compared to that
obtained using NaH, e.g., lower amounts of starting material
or overalkylated products usually result from the use of
lithium alkoxide.

The scale of the following method is proportionately
reduced or increased if desired. The scheme and process
steps depict synthesis of (R)-PMPA. One can practice the
method using chirally impure starting materials such as
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(R,S)-glycidol to obtain a chiral mixture of intermediates or
of the final product.

One can increase or decrease the scale of the process steps
described below if desired. The scheme and process steps
depict synthesis of (R)-PMPA and (R)-bis(POC)PMPA. One
can practice the method using chirally impure starting
materials such as (R,S)-glycidol to obtain a chiral mixture of
intermediates, e.g., a chiral mixture of 1,2-propylene
carbonate, PMPA or bis(POC)PMPA.

Step 1. (R)-1,2-Propanediol

(S)-Glycidol (1.0 kg, 13.5 moles) is added to a reactor
containing (i) an inert, e.g., nitrogen, atmosphere and (ii), a
stirred suspension of 5% palladium on activated carbon
(50% wet) catalyst (100 g) in denatured ethyl alcohol
containing 2 mole % sodium hydroxide (7.85 kg EtOH and
54 g of 16.7% NaOH solution). The contents of the inerted
reactor containing catalyst and the ethanol solution is usu-
ally cooled to about 0° C. (usually about -5 to 5° C.) before
the (S)-glycidol is added. Hydrogen gas at no more than 20
psi is then introduced to the inerted reaction vessel contain-
ing reactants at a temperature of no more than 25° C. The
mixture is agitated for approximately 4-5 hours, until hydro-
gen consumption stops. Reaction completion is monitored
by TLC (trace or no (S)-glycidol remaining). The mixture is
then filtered e.g., diatomaceous earth (about 150 g), to
remove solids and the filtrate is concentrated in vacuo at no
more than 50° C., until volatile collection stops or is very
slow, to obtain an oil containing the crude product. The
crude product is used directly in the next step. Title com-
pound yield is about 100%.

Step 2. (R)-1,2-Propylene Carbonate

Diethyl carbonate (1.78 kg, 15.1 moles) and sodium
ethoxide in denatured ethyl alcohol (210 g of 21% w/w
sodium ethoxide in ethanol) are added to (R)-1,2-
propanediol (1.0 kg theoretical based on the quantity of
(S)-glycidol used in step 1 above), and the solution is heated
to 80 to 150° C. to distill off the ethanol. If necessary to
achieve reaction completion, additional diethyl carbonate
(0.16 kg) is added to the reaction mixture, followed by
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distillation to remove ethanol. Reaction completion is moni-
tored by TLC showing a trace or no detectable (R)-1,2-
propanediol. The residue is fractionally distilled at 120° C.
and 10-17 mm Hg, to yield the title compound as a colorless
liquid. The product purity is typically 96% or greater purity
by GC analysis.
Step 3. Diethyl p-toluenesulfonyloxymethylphosphonate

In a reactor containing an inert atmosphere, €.g., nitrogen,
a mixture of diethyl phosphite (0.80 kg), paraformaldehyde
(0.22 kg), and triethylamine (0.06 kg) in toluene (0.11 kg) is
heated at 87° C. for about 2 hours, then refluxed for about
1 hour, until the reaction is complete as monitored by TLC
showing a trace or no detectable diethyl phosphite. During
the reaction, the inert atmosphere is maintained. Toluene is
necessary to moderate the reaction, which may otherwise
explode. Reaction completion is optionally confirmed by *H
NMR (diethyl phosphite peak at 38.4-8.6 ppm no longer
detected). The solution is cooled to about 1° C. (typically
about -2 to 4° C.) and p-toluenesulfonyl chloride (1.0 kg) is
added and then triethylamine (0.82 kg) at about 5° C. is
slowly added (exothermic addition) while maintaining the
temperature at no more than about 10° C. (typically 0 to 10°
C.). The resulting mixture is warmed to 22° C. and stirred for
at least about 5 hours (typically about 4.5 to 6.0 hours), until
the reaction is complete as shown by TLC (trace or no
p-toluenesulfonyl chloride detectable) and optionally con-
firmed by '"H NMR (p-toluenesulfonyl chloride doublet at
87.9 ppm no longer detected). The solids are removed by
filtration and washed with toluene (0.34 kg). The combined
washings and filtrate are washed either twice with water
(1.15 kg per wash), or optionally with a sequence of water
(1.15 kg), 5% aqueous sodium carbonate (3.38 kg), and then
twice with water (1.15 kg). After each wash, the reactor
contents are briefly agitated, allowed to settle and the lower
aqueous layer is then discarded. If the reaction results in an
emulsion, brine (0.23 kg of water containing 0.08 kg NaCl)
may be added to the first organic/water mixture, followed by
agitating the reactor contents, allowing the solids to settle,
discarding the lower aqueous layer, adding 1.15 kg water,
agitating, allowing solids to settle and again discarding the
lower aqueous layer. The organic phase is distilled in vacuo
at no more than 50° C. (to LOD at 110° C. of no more than
10% and water content, by KF titration, no more than 0.3%),
affording a yield of about 60-70% of the title compound as
an oil of about 85-95% purity, exclusive of toluene.
Step 4. (R)-9-[2-(Diethylphosphonomethoxy)propyl]
adenine

In a reactor containing an inert atmosphere, €.g., nitrogen,
a mixture of adenine (1.0 kg), sodium hydroxide (11.8 g),
(R)-1,2-propylene carbonate (0.83 kg), and N,N-
dimethylformamide (6.5 kg) is heated to about 130° C.
(typically about 125-138° C.) for about 18-30 hours until
the reaction is complete as optionally monitored by area
normalized HPLC showing no more than about 0.5%
adenine remaining. The resulting mixture is cooled to about
25° C., typically about 20-30° C., and contains the stage I
intermediate, (R)-9-(2-hydroxypropyl)adenine, which may
precipitate out at this point. After cooling, lithium t-butoxide
(3.62 kg), 2.0 M in tetrahydrofuran is added to the stage I
intermediate, to produce the lithium salt of (R)-9-(2-
hydroxypropyl)adenine in a mildly exothermic addition. The
slurry is treated with diethyl
p-toluenesulfonyloxymethylphosphonate (1.19 kg) and the
mixture is heated to a temperature of about 32° C., typically
about 3045° C., and is stirred for at least about 2 hours
(typically about 2—-3 hours) during which time the mixture
becomes homogeneous. More diethyl
p-toluenesulfonyloxymethylphosphonate (1.43 kg) is added
and the mixture is stirred at a temperature of about 32° C.
(typically about 30-45° C.) for at least about 2 hours
(typically about 2-3 hours). Additional lithium t-butoxide
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(0.66 kg), 2.0 M in tetrahydrofuran and diethyl
p-toluenesulfonyloxymethylphosphonate (0.48 kg) are
added twice more, each time followed by stirring the
mixture, which is at a temperature of about 32° C. for at least
about 2 hours. Reaction completion is optionally monitored
by area normalized HPLC showing no more than about 10%
of stage I intermediate remaining. If the reaction is
incomplete, additional lithium t-butoxide (0.33 kg), 2.0 M in
tetrahydrofuran and diethyl
p-toluenesulfonyloxymethylphosphonate (0.24 kg) are
added and the reaction mixture is maintained at a tempera-
ture of about 32° C. for at least about 2 hours to achieve
reaction completion. The mixture is then cooled to about 25°
C. (typically about 20-40° C.) and glacial acetic acid (0.5
kg) is then added. The resulting mixture is concentrated in
vacuo at a final maximum mixture temperature of about 80°
C. under about 29 in Hg vacuum. The residue is cooled to
about 50° C. (typically about 40-60° C.) and water (1.8 kg)
is added and the reaction is rinsed forward with additional
water (1.8 kg). The solution is continuously extracted with
dichloromethane (about 35 kg) for 1248 hours with peri-
odic additions of glacial acetic acid (0.2 kg) to the aqueous
phase after about 5 hours and after about 10 hours of
continuous extraction time. Extraction completion is option-
ally conformed by area normalized HPLC as shown by no
more than about 7% of (R)-9-[2-
(diethylphosphonomethoxy)propylJadenine remaining in
the aqueous phase. The combined dichloromethane extracts
are concentrated initially at atmospheric pressure then in
vacuo at an extract temperature of no more than about 80°
C. to give the title compound as a viscous orange oil. The
title compound yield is about 40-45% by weight normalized
HPLC and its purity is typically 60—65% by area normalized
HPLC. The actual weight of the title compound after con-
centration is approximately 1.6 times the theoretical weight
(or 3.8 times the expected yield). The additional observed
weight is attributed to impurities and/or solvents remaining
after the continuous extraction and concentration.
Step 5. (R)-9-[2-(Phosphonomethoxy)propyl]adenine,
Crude

Bromotrimethylsilane (1.56 kg) is added to a reactor
containing a mixture of crude (R)-9-[2-
(diethylphosphonomethoxy)propyl]adenine (1.0 kg calcu-
lated based on adenine input from step 4 above) and aceto-
nitrile (0.9 kg) with cooling to maintain a temperature no
higher than about 50° C. The lines are rinsed forward with
acetonitrile (0.3 kg) and the mixture is refluxed at about
60-75° C. for about 2—4 hours with moderate agitation to
avoid splashing the reactor contents. Reaction completion is
monitored by area normalized HPLC showing no more than
about 3% total of monoethyl PMPA and diethyl PMPA
remaining. If the reaction is incomplete, additional bromot-
rimethylsilane (0.04 kg) is charged into the reactor and the
reaction is refluxed for at least about 1 hour with moderate
agitation. The volatiles are removed by distillation at no
higher than about 70° C. initially at atmospheric pressure
and then in vacuo (about 24-27 in Hg) at no higher than
about 70° C. The reactor is then cooled to about 20° C.
(typically about 15-25° C.) and water (1.9 kg) is added
(exothermic addition) to the residue with the temperature
maintained at no higher than about 50° C. The mixture is
cooled to 20° C. and washed with dichloromethane (1.7 kg)
by agitating for about 30 minutes. The isolated aqueous
phase is then filtered through a 1 um cartridge filter, diluted
with water (3.2 kg), heated to about 40° C. (typically about
35-50° C.) and adjusted to pH about 1.1 (typically about
0.9-1.3) with aqueous sodium hydroxide about 0.15 kg
NaOH as a 50% solution) while the temperature is main-
tained at about 45° C. PMPA sced crystals are added to the
mixture and the pH is adjusted to about 2.8 (typically about
2.6-3.0) with a 50% aqueous sodium hydroxide solution
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(about 0.15 kg NaOH required) while the temperature is
maintained at about 45° C. (typically about 35-50° C.). The
solution is cooled to about 22° C. (typically about 15-25°
C.) over about 3-20 hours with slow to moderate agitation
that avoids splashing the contents, during which time the
product should precipitate, beginning at about 35° C. The
pH of the slurry is adjusted to about 3.2 (typically about
3.1-3.3), usually using 50% aqueous sodium hydroxide or
concentrated hydrochloric acid, if necessary. The slurry is
cooled to approximately 5° C., typically about 0-10° C., and
slowly agitated for at least about 3 hours in that temperature
range. The solids are collected by filtration, washed sequen-
tially with cold water (0.35 kg) and acetone (0.3 kg) giving
crude PMPA as a damp solid typically of about 97% purity.
The product is heated to about 50° C. and dried in vacuo to
a water content of less than 10%. The quantity of diethyl
PMPA is calculated from the quantity of adenine used in the
preceding step of the synthesis (assuming 100% yield) and
not from the net weight of the crude diethyl PMPA, which
may contain other compounds.

Step 6. (R)-9{2-(Phosphonomethoxy)propyl]adenine, Pure

A suspension of the crude PMPA (1.00 kg corrected for
water content) (Step 5 product) in water is heated to about
100° C. (typically about 95-110° C.) with moderate to high
agitation until all solids dissolve, and the resulting solution
is clarified by filtration while hot, rinsing forward using
additional hot water (1 kg, about 95-110° C.). The filtrate is
heated to 100° C. prior to cooling, first to about 30° C.
(typically about 20-25° C.) over about 3-5 hours with slow
agitation, then cooling is continued to about 10° C.
(typically about 5-15° C.). After holding at about 10° C. for
at least about 3 hours, the solids are collected by filtration
and washed sequentially with cold water (1.5 kg, about
0-10° C.) and then acetone (1 kg). The wet cake is dried in
vacuo at about 50° C. (typically about 40-60° C.) to a water
content of about 5.9% (typically about 3.9-7.9%), affording
pure PMPA monohydrate. The product purity is typically
98% or greater by both area normalized and weight normal-
ized HPLC. If the chemical purity is unsatisfactory, the
product may be repurified by a repeat of this step.
Optional Recrystallization

0.75 g of PMPA (preparation A) was recrystallized from
H,O (11.3 mL, 15:1 wt. ratio) by heating the suspension to
95-100° C. Upon cooling to room temperature, the crystal-
lized PMPA was chilled in a freezer. After 3 h the crystals
were filtered on a coarse frit fit with Tyvek™, the filter cake
rinsed with ice-cold H,O and acetone, and air dried to
constant weight to give a fluffy white solid (Preparation B).
Recovery was 0.64 g (85.3%). HPLC showed 98.5-98.9%
pure PMPA. No 14.7 min impurity was observed. Recrys-
tallized liquors (1039-91-23) showed 71.4% pure PMPA
with a major impurity at 4.8 min (26.9%), possibly solvent.
14.7 min impurity=0.05%.

Preparation B PMPA was recrystallized again from 9.6
mL (15:1 wt. ratio) H,O heated to 95-100° C. Upon cooling
to room temperature, the crystallized PMPA was chilled in
a freezer overnight. The PMPA was filtered through a coarse
frit fit with Tyvek™ and the filter cake was rinsed with
ice-cold H,O and acetone, then sucked dry to constant
weight to afford a fluffy, white solid (Preparation C). Recov-
ery was 0.52 g (81.3%). HPLC (JH52807, JH52810) showed
99.3-99.5% pure PMPA. The largest impurity at 19 min=
0.22%. Recrystallized liquors showed 64.9% pure PMPA
with 0.01% 14.7 min impurity and 0.09% 19 min impurity.

Preparation C PMPA (0.50 g) was recrystallized from
approximately 7.5 mL boiling H,O (15:1 wt. ratio). Upon
cooling to room temperature, the PMPA was filtered on a
coarse frit fit with Tyvek™. The filter cake was rinsed with
ice-cold H,O and acetone then sucked to dryness to afford
a fluffy white solid (Preparation D). The filtrate was also
concentrated to afford a white solid (Preparation E).
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Recovery: Filter cake: 0.41 g (82%), Filtrate: 0.08 g=0.49
g combined (98%). HPLC analysis showed the filtrate
(Preparation E) was 99.9% pure. PMPA prepared in this
fashion is used to manufacture the compounds of this
invention.

Step 7. Bis(POC)PMPA Fumarate

In a reactor with an inert atmosphere, e.g., nitrogen, a
mixture of 1-methyl-2-pyrrolidinone (4.12 kg), PMPA
monohydrate (1.00 kg), triethylamine (0.996 kg), are agi-
tated for about 15-45 min., typically about 30 min, and then
chloromethyl-2-propyl carbonate (2.50 kg) is added and the
mixture is heated to about 55-65° C., typically about 60° C.
and agitated without splashing the contents for about 3-6
hours, typically about 4 hours, until the reaction is complete,
as optionally indicated by HPLC (no more than 15% mono
(POC)PMPA present). The mixture is diluted with isopropyl
acetate (10.72 kg), cooled to about 15-30° C., typically
about 25° C., as rapidly as possible, and while holding the
reactor contents at a of about 15-30° C., typically at about
25° C., the mixture is agitated for about 20—60 minutes,
typically about 30 minutes. The solids are removed by
filtration and washed with isopropyl acetate (4.44 kg). The
combined organic phases at about 15-30° C., typically about
25° C., are extracted twice with water (3.28 kg) using
moderate agitation for about 1-10 min. to avoid forming an
emulsion followed by allowing the phases to separate. The
combined aqueous phases are back-extracted twice with
isopropyl acetate (3.56 kg) (about 15-30° C,, typically about
25° C.). All organic phases are combined and washed with
water (2.20 kg) (about 15-30° C., typically about 25° C.)
using moderate agitation for about 1-10 min. to avoid
forming an emulsion, then the combined organic phases,
which are at about 25-43° C., but at no more than 45° C.,
are concentrated in vacuo (about 26.5-28" Hg) to approxi-
mately 30% of the original volume (about 10-12 L/kg
PMPA monohydrate). After a polishing filtration using an
in-line 1 um filter, the concentration of the organic phase is
resumed at about 20-38° C., but no higher than 40° C. under
a vacuum (about 28" Hg) until a pale yellow oil remains. The
oil is dissolved in a warmed solution (about 45-55° C.,
typically about 50° C.) of fumaric acid (0.38 kg) in
2-propanol (6.24 kg) with vigorous agitation until solids
dissolve, about 0.5-2.0 hours. The warm solution is then
optionally filtered using an in-line 1 ym filter while mini-
mizing cooling of the solution. The filtrate at about 34-50°
C., typically at about 40° C., is agitated using the minimum
agitation needed to obtain a homogenous solution. The
resulting solution is cooled to about 30-33° C., typically
about 32° C., over about 30 minutes using minimal agitation,
optionally seeded with a small quantity of bis(POC)PMPA
fumarate (about 100 mg), and cooled to about 12-18° C.,
typically about 15° C., over about 1-2 hours, typically over
about 1 hour. Seed crystals may not be needed if crystal
formation begins before seed crystals are added. Crystals
may form over a range of about 12-33° C. as the solution is
cooled. Crystallization will occur at lower temperatures if
the solution is further chilled, e.g., to about -10° to about 11°
C. Agitation is discontinued when crystal formation begins.
The mixture is allowed to stand at about 15° C. for at least
about 12 hours, typically about 12-30 hours. The resulting
slurry is filtered (Tyvek) and the filter cake is washed with
a premixed solution of isopropyl acetate (0.70 kg) in butyl
ether (2.44 kg) (1:4 v/v). The filter cake, which is at no more
than 40° C., is dried in vacuo for about 1 to 3 days and the
dried product is optionally milled (Fitzmill M5A fitted with
a 0.050" screen), affording bis(POC)PMPA fumarate as
white, fine, powder-like crystals of about 97.0 to 99.5%

purity.



Case 1:12-cv-06351-RJS Document 1-3 Filed 08/20/12 Page 26 of 55

5,977,089
45 46
Example 2 -continued
[e] DIEA
Preparation of Alkyl Chloromethylcarbonates )J\ DMF
PN RT, 24 hr,
< RO O Cl 18% (small)
o] 2 40°, 4 days, 20%
ROH  + )I\ Pyridine R = cthyl (large)
N\ E0
cl (o) Cl 0°-RT NH,
85-95%
I - CI
PN NP
RO O/\Cl N N (6] (0]
PPN
. s : ~ \\O/\O OR
A solution of the alcohol (73 mmol) and chloromethyl 13 : O _© OR
chloroformate (Fluka, 6.23 mL, 70 mmol) in diethyl ether = T
was cooled to 0° C. under argon. Pyridine (5.7 mL, 70 o
mmol) was added dropwise with stirring over 10 minutes.
The solution was stirred at 0° C. for one hour, then allowed
to warm to room temperature and stirred for three additional 20
go.ul('is. The eﬁ/k{leg %)lulfllcl)n wgs ﬁltdered, washed \évnh 1 M H(], R=Et. Anhydrous PMPA (5 g, 16 mmol) and DIEA
ned over Mg50),, filtered, and concentrated on a rotary (Hunig’s base) (11.5 mL, 66 mmol) were placed in anhy-
evaporator. Brief application of 0.1 torr vacuum gave the
. . drous DMF (50 mL). The chloromethyl carbonate (49
alkyl chloromethyl carbonates in 85-95% yields. Ethyl . o
chloromethyl carbonate is somewhat volatile, and cannot be 55 mmol) was theP addefi and the suspension heated to 50° C.
left on the rotovap too long, or the yield suffers (87-35%). under argon with rapid mechanical stirring. After 1 hr the
reaction was clear and the temperature was lowered to 35°
Example 3 C. and the reaction stirred for 48 hr. The DMF was removed
on a rotary evaporator, and the reaction partitioned between
Preparation of the Bis-ethyl Oxymethyl Carbonate 39 CH,Cl, and water. The CH,Cl, layer was dried over mag-
of PMPA nesium sulfate, filtered and concentrated on a rotary evapo-
rator. The residue was taken up in methylene chloride and
NH, applied to a silica gel column (150 g SiO,). It was eluted
with 500 mL each 0,3,6,9,12,15,18% (v/v) isopropanol in
NZ 35 methylene chloride, and then with 2000 mL 21%. Appro-
k | J priate fractions were pooled and evaporated to give the
X desired product.
N (0] +
|
. O\/lI)\OH 0 Example 4
H OH
Preparation of the Bis-n-butyl Oxymethyl
Carbonate of PMPA
o] o]
on )k Pyridine )k
+ /\/\
e a o Na  BO o o N
0°-RT
85%
NH,
N7 N DIEA
< | J v
X RT-50°
N 3d
o |E! 20%
: ~ |\ OH
H OH
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-continued
NH,
NZ N

gy

K/O\/

Butyl Chloromethyl Carbonate

A solution of butyl alcohol (50 mmol) and chloromethyl
chloroformate (4.5 mL, 50 mmol) in diethyl ether (200 mL)
was cooled to 0° C. under argon. Pyridine (5.7 mL, 50
mmol) was added dropwise with stirring over 5 min. The
solution was stirred at 0° C. for 15 min, then allowed to
warm to room temperature and stirred for three additional
hours. The ether solution was filtered, washed with 1 M HCI,
and then twice with water, dried over MgSO,,, filtered, and
concentrated on a rotary evaporator to give butyl chlorom-
ethyl carbonate (7 g, 85%).
Dibutyl PMPA Carbonate

Anhydrous PMPA (4 g, 13 mmol) and DIEA (10.5 mL, 60
mmol) were placed in anhydrous DMF (40 mL). Butyl

/\/OH +

chloromethyl carbonate (40 mmol) was then added and the
suspension stirred at room temperature for 48 hr. The
reaction was then heated to 50° C. for 18 hr. The DMF was
removed on a rotary evaporator, and the reaction partitioned
between CH,CL, (250 mL) and water (250 mL). The CH,Cl,
layer was washed once with saturated aqueous NaHCO,,
dried over magnesium sulfate, filtered, and concentrated on
a rotary evaporator. The residue was taken up in methylene

=0

inl

O
\\O/\O)J\O/\/\
O\/O

}70 /\/\
(6]

15

chloride and applied to a silica gel column (150 g Si0,). it
was eluted with 1000 mL. CH,Cl,, 500 mL each 0,3,6,9,12,
15,18% (v/v) isopropanol in methylene chloride, and then
with 2000 mL 21% isopropanol in methylene chloride.
Appropriate fractions were pooled and evaporated to give
the desired product.

20

Example 5
25

Synthesis of Bis-n-propyl Oxyethyl Carbonate of
PMPA

o) 0
)I\ )\ n )I\ )\
—_—
cal 0 cl 0 NN 0 cl
0°-RT
84%
NH,
/
N DIEA
K | J DM
\ 50°
N Q 24 hr
o |I! 16%
: v|\OH
H OH

60 Preparation of Propyl-1-chloroethyl Carbonate
A solution of propyl alcohol (70 mmol) and 1-chloroethyl
chloroformate (7.6 ml, 70 mmol) in diethyl ether (200 mL)
was cooled to 0° C. under argon. Pyridine (70 mmol) was
added dropwise with stirring over 5 min. The solution was
65 stirred at 0° C. for 15 min, then allowed to warm to room
temperature and stirred for 4.5 additional hours. The ether
solution was filtered, washed with 1 M HCI, and then twice
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with water, dried over MgSO,, filtered, and concentrated on
a rotary evaporator to give propyl-1-chloroethyl carbonate
(9.8 g, 84%). Anhydrous PMPA (0.3 g, 1 mmol) and DIEA
(0.7 mL, 4 mmol) were placed in anhydrous DMF (2 mL)
under argon. Propyl-1-chloroethyl carbonate (3 mmol) was
then added and the suspension stirred at 50° C. for 20 hr. The
DMEF was removed on a rotary evaporator, and the reaction
partitioned between CH,Cl, and water. The CH,Cl, layer
was dried over magnesium sulfate, filtered, and concentrated
on a rotary evaporator. The residue was taken up in meth-
ylene chloride and applied to a silica gel column (25 g Si0O,).
It was eluted with 100 mL CH,Cl,, 50 mL each 3,6,9,12,
15,18% (v/v) isopropanol in methylene chloride, and then
with 200 mL 21% isopropanol in methylene chloride.
Appropriate fractions were pooled and evaporated to give
the desired product.

Example 6

Synthesis of Chloromethyl Isopropyl Carbonate

To a cold solution (approximately 10° C.) of chlorometh-
ylchloroformate (65 mL) in diethyl ether (1.4 L) was added
isopropanol (56 mL) followed by a dropwise addition of
pyridine (60 mL). After the addition the cold bath was
removed and the reaction mixture was stirred for 18 h. The
reaction mixture was poured into a separation funnel con-
taining cold water (100 mL). The ether layer was separated
and washed with water (100 mL.x2) and then dried over
Na,SO,. Evaporation of the solvent furnished the chlorom-
ethyl isopropyl carbonate (107 g, 95%). Chloromethyl
isobutyl carbonate, chloromethyl neopentyl carbonate, chlo-
romethyl tert butyl carbonate and chloromethyl 3-pentyl
carbonate are prepared in a similar manner.

Example 7

Synthesis of Bis Isopropyl Oxymethyl Carbonate of
PMPA

To a stirred suspension of PMPA (7.26 g, 0.026 mmol) in
DMF (100 mL) at 50° C. was added Et;N (10.8 mL, 0.0778
mmol). The reaction mixture became homogeneous and
chloromethyl isopropyl carbonate (12.1 g, 0.0778 mol) was
added to the reaction mixture and stirring continued at 50°
C. (oil bath temperature) for 20 h. The solvents were
removed under reduced pressure and the crude was chro-
matographed on a silica gel column. Elution with 10%
isopropanol in CH,Cl, removed all the non polar impurities.
Further elution with the same solvent mixture furnished the
prodrug, 1.3 g (approximately 10%).

Example 8

Synthesis of Bis Isopropyl Oxymethyl Carbonate of
PMPA

To a stirred suspension of PMPA (1 g, 3.57 mmol) in DMF
(5 mL) were added Et;N (1.5 mL, 10.71 mmol) and chlo-
romethyl isopropyl carbonate (1.67 g, 10.71 mmol). The
reaction mixture was then diluted with ethyl acetate (100
mL) and filtered. The filtrate was washed with water (2x50
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mL) and finally with brine (10 mL). The crude obtained after
removal of the solvent was dried under vacuum. The result-
ing oil was dissolved in isopropanol (7 mL) and citric acid
(260 mg) was added. The mixture was stirred for 16 h at
room temperature and then cooled to 0° C. The product was
crystallized and crystals were filtered and dried. Mp 76-81°
C.

Example 9

Preparation of Chloromethylcarbamates

H O
) PN

i j + a o N
0

DIEA
—
DMAP
CH,Cl,
0°-RT
92%
0

Cl

CH,Cl,
0°-RT
94%

A solution of the amine (24 mmol), DIEA (30 mmol), and
DMAP (0.5 mmol) in methylene chloride (5 mL) was added
dropwise to a cold (0° C.) solution of chloromethyl chloro-
formate (25 mmol) in methylene chloride (45 mL) over 5
min. The solution was allowed to warm to room temperature
over 1.5 hr. The solution was diluted into ethyl acetate (100
mL), and washed with saturated sodium bicarbonate, 1 M
HCI, and saturated sodium chloride. It was then dried over
magnesium sulfate, filtered, and evaporated to give the
desired chloromethyl carbamate.
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Example 10
Synthesis of Bis Morpholino Oxymethyl Carbamate
of PMPA
NH,
o
o PN
N N
k | J (\N o Na
X
N )
oA~
NN DMF
C W™ DIFA
H RT
3 days

~ A
: o o Q

Anhydrous PMPA (0.3 g, 1 mmol) and DIEA (1 mL, 6
mmol) were placed in anhydrous DMF (2 mL). Chlorom-
ethyl morpholino carbamate (3 mmol) was then added and
the suspension stirred at room temperature for 3 days. The
reaction was partitioned between CH,Cl,/isopropanol and
0.1 M citrate buffer (pH 6). The CH,Cl, layer was washed
with water, dried over magnesium sulfate, filtered, and
concentrated on a rotary evaporator. The residue was taken
up in methylene chloride and applied to a silica gel column
(5 g Si0,). It was eluted with 25 mL each 0,3,6,9,12,15,18%
(v/v) isopropanol in methylene chloride, and then with 100
mL 21% isopropanol in methylene chloride. Appropriate
fractions were pooled and evaporated to give the desired
product.

Example 11
Synthesis of Bis Piperidino Oxymethyl Carbamate
of PMPA
NH;
O
o PN
N

o Na

LI

O

N N ﬁ
k/o P.
O o g%\éli
i OH
H RT
NH,
NZ N

S

N N ﬁ o]
o P )J\
k/ ~ O/\ o O
Anhydrous PMPA (0.3 g, 1 mmol) and DIEA (0.7 mL, 4
mmol) were placed in anhydrous DMF (2 mL). Chlorom-
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ethyl piperidino carbamate (3 mmol) was then added and the
suspension stirred at room temperature for 3 days. More
DIEA (4 mmol) and chloromethyl piperidino carbamate
(100 ul) were added, and the reaction stirred for 27 hr. The
reaction was partitioned between CH,CL,/isopropanol and
0.1 M citrate buffer (pH 6). The CH,Cl, layer was dried over
magnesium sulfate, filtered, and concentrated on a rotary
evaporator. The residue was taken up in methylene chloride
and applied to a silica gel column (5 g Si0,). It was eluted
with 25 mL each 0,3,6,9,12,15,18% (v/v) isopropanol in
methylene chloride, and then with 100 mL 21% isopropanol
in methylene chloride. Appropriate fractions were pooled
and evaporated to give the desired product.

Example 12

Other Carbamate Intermediates

To a solution of chloromethylchloroformate (4.16 mL) in
CH,Cl, (30 mL) were added tert butyl amine (4.9 mL) and
proton sponge (10 g). The reaction mixture was stirred for 18
h and then it was poured into a separation funnel containing
cold 0.5 N HC1 (100 mL). The CH,Cl, layer was separated
and washed with water (100 mLx2) and then dried over
Na,SO,. Evaporation of the solvent furnished the chlorom-
ethyl tert butyl carbamate (8 g). Chloromethyl n-butyl
carbamate (R=n-butyl) and chloromethyl dimethyl carbam-
ate (R=Me) were prepared in the same fashion.

Example 13

Other Oxymethyl Alkyl Carbamate Prodrugs of
PMPA

To a stirred suspension of PMPA (4.51 g, 0.016 mmol) in
DMF (50 mL) was added Et,N (6.7 mL, 0.048 mmol). The
reaction mixture became homogeneous and chloromethyl
tert butyl carbamate (8 g, 0.048 mol) was added to the
reaction mixture and stirring continued at room temperature
for 3 days. The solvents were removed under reduced
pressure and the crude was chromatographed on a silica gel
column. Elution with 10% isopropanol in CH,CIl, removed
all the less polar impurities. Further elution with the same
solvent mixture furnished the prodrug (1.25 g). The n-butyl
and methyl carbamates were prepared in the same fashion
from the intermediates of the preceding example.

Example 14

Chemical Stability of PMPA Carbonates

The solution stability of PMPA carbonates was studied at
pH 7.4 at 37° C. in 10 mM buffer (NaH,PO, and Na,HPO,)
with the total ionic strength adjusted to 0.15 M with KCI.
The assays were performed by adding 200 ul. of a PMPA
carbonate stock solution (about 1 mg/mL in DMSO) to 10
mL of pre-equilibrated buffer at 37° C. Samples were
removed at specific times points and analyzed by HPLC.
The chemical t% is expressed in terms of the number of
hours required to hydrolyze 50% of the carbonate at the
specified pH.

Example 15
Oral Bioavailability of PMPA and PMPA
Carbonates in Beagle Dogs

PMPA (9-[(R)-2-(phosphonomethoxy)propyl]adenine)
and PMPA carbonates were examined to determine the effect
of dose on the pharmacokinetics of PMPA in beagle dogs, in
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particular the bioavailability of PMPA following oral admin-
istration to beagle dogs.

PMPA monohydrate was synthesized by Gilead Sciences.
Tetrabutylammonium hydrogen phosphate (TBAHP) was
obtained from Fluka (Ronkonkoma, N.Y.). Acetonitrile was
obtained from Baxter (Muskegon, Mich.). Dibasic potas-
sium phosphate, monobasic potassium phosphate, and
sodium acetate trihydrate were obtained from Mallinckrodt
(Paris, Ky.). Chloroacetaldehyde and trifluoroacetic acid
(TFA) were from Aldrich (Milwaukee, Wis.).

The intravenous formulations used as standards were
isotonic aqueous solutions containing 50 mg/mlL. PMPA.
Compound was added to 10 mL of WFI (water for injection
from Abbott Laboratory) and 1 N NaOH was added to adjust
the pH to 7.4. The solutions were diluted to 15 mL with WFI
and sterile filtered with a 0.2 um filter. The PMPA dose was
10 mg/kg (0.2 mL/kg).

The intravenous formulation for a 1 mg/kg dose was
prepared as described above except only 75 mg of PMPA
was added to WEFI and the final concentration was 5 mg/mL.
The dose was 1 mg/kg (0.2 mL/kg). Oral formulation of
carbonates were prepared in 20—40% PEG 400/50 mM citric
acid and were adjusted to pH 2.2. Doses ranged from 6.2-10
mg eq of PMPA/kg and are shown in Table 1.

Two groups of five adult male beagle dogs were used. The
mean body weight at the time of the first dose was 9.6+0.4
Kg (range 9.2-10.2). The dogs were fasted 12-18 hours
prior to dosing and until 6 hours post-dose. For pentagastrin
pretreatment, dogs were given a single intramuscular injec-
tion of pentagastrin (Peptavlon 0.25 mg/mL, Ayerst
Laboratories, Inc., Philadelphia, Pa.) at a dose of 6 ug/kg, 20
minutes prior to dosing. Water was provided ad lib.

Each formulation was administered as a single dose to
five male beagle dogs. Individual vials of each formulation
were provided for each animal. The intravenous formulation
was administered via a cephalic vein. The oral suspension
was administered by gavage, followed by two 10 mL water
washes. At least one week washout period was allowed
between administrations.

Blood samples (4.0 mL) were collected by direct jugular
access from each animal into heparinized tubes. Animals
remained conscious throughout the sample collection
period. Blood was processed immediately for plasma by
centrifugation at 2000 rpm for 10 minutes. Plasma samples
were frozen and maintained at =-20° C. until analyzed.

Urine samples were collected over 0-24 and 24-48 hours
time periods. Urine samples from 0-24 and 24-48 hours
were divided into aliquots and mixed based on the volume
collected and analyzed to determine amount of PMPA recov-
ered from urine during 0-48 hours.

PMPA in Plasma and Urine was determined as follows.
PMEA (9-(2-phosphono-methoxyethyl)adenine; adefovir)
was used as the internal standard for both analyses. The total
concentration of PMPA in dog plasma or urine samples was
determined by derivatizing PMPA and PMEA with chloro-
acetaldehyde to yield a highly fluorescent N7,
NS-ethenoadenine derivative as described (Russell, J. et al.
(1991) Determination of 9-[(2-Phosphonylmethoxy)-ethyl]
Adenine in Rat Urine by High-Performance Liquid Chro-
matography with Fluorescence Detection. J. Chromatogr.
(Netherlands), 572, 321-326).

Sample Extraction for PMPA in plasma and urine was
performed as follows. Plasma (200 uL) and internal standard
(20 uL of 10 ug/mL PMEA providing a final PMEA con-
centration of 1 ug/mL) were mixed with 400 uL of aceto-
nitrile containing 0.1% TFA to precipitate protein. Samples
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were then evaporated to dryness under reduced pressure at
room temperature (Savant SpeedVac). Urine samples (20
#L) and internal standard (30 uL of 10 ug/mL. PMEA
providing a final PMEA concentration of 1.5 ug/mL) were
used directly for derivatization without drying.

The samples were derivatized for analysis as follows.
Dried plasma samples or urine samples were reconstituted or
mixed in 200 ul derivatization cocktail (0.34% chloroac-
etaldehyde in 100 mM sodium acetate, pH 4.5), vortexed,
and centrifuged for 10 minutes at 14,000 rpm in an Eppen-
dorf Centrifuge 5402. Supernatant was then transferred to a
clean screw capped tube and incubated at 95° C. for 40
minutes. Derivatized samples were quenched on ice and
evaporated to dryness under reduced pressure at room
temperature. Dried samples were reconstituted in 200 uL.
Mobile Phase A (see below), vortexed and centrifuged for 10
minutes at 14,000 rpm in an Eppendorf Centrifuge 5402.
The supernatant was then transferred to autoinjector vials for
HPLC analysis.

The plasma and urine samples were analyzed by HPLC
with Fluorescence Detection as follows. The HPLC system
comprised of a Model P4000 solvent delivery system with a
Model AS3000 autoinjector and a Model F2000 Fluores-
cence detector (Thermo Separation, San Jose, Calif.). The
column was a Zorbax RX-C18 (5 um, 150x4.6 mm) (MAC-
MOD, Chadds Ford, N.Y.) equipped with a Brownlee RP-18
Newguard guard column (7 um, 15x3.2 mm) (Alltech,
Deerfield, I1l.). The mobile phases used were: A, 2% aceto-
nitrile in 25 mM potassium phosphate buffer with 5 mM
TBAHP, pH 6.0; B, 65% acetonitrile in 25 mM potassium
phosphate buffer with 5 mM TBAHP, pH 6.0. The flow rate
was 1.5 mL/min and the column temperature was main-
tained at 35° C. by a column oven. The gradient profile was
100% A until 2.0 min, then a linear gradient to 100% B by
13.0 minutes, returning immediately to 100% A. Detection
was by fluorescence with excitation at 236 nm and emission
at 420 nm, and the injection volume was 50 uL. Total cycle
time between injections was 25 min. Data was acquired and
stored by a Peak Pro data acquisition system (Beckman, Palo
Alto, Calif.).

The pharmacokinetic parameters for intravenous and oral
formulations of PMPA and PMPA carbonates were assessed
using non-compartmental methods. Intravenous data were
analyzed using PCNONLIN Model 201 (5); oral data were
analyzed using Model 200. Additional pharmacokinetic
parameters were calculated as follows:

CL=Dose/AUC (0-w); where CL is the total plasma
clearance.

Vss=CLxMRT; where Vss is the apparent volume of
distribution at steady state. MRT is the mean residence
time.

The initial plasma concentration (Co was determined by
extrapolation of log transformed data to zero time. Bioavail-
ability was expressed as

AUC(0 - o) oral or prodrug
X

Bioavailability (%) = 100

AUC(0 - oo) intravenous
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Urinary recovery was expressed as

Urinary Recovery (%) =

amount (mg) of PMPA in urine (0-48 hr)
x 100

amount (mg) of PMPA dosed

Oral bioavailability of t-Bu, 3-pentyl, isopropyl, Et car-
bonate parameters were compared by unpaired t-tests
(StatView® Version 4.0, Software for the Statistical Analy-
sis. Abacus Concepts, Inc., Berkeley, Calif.). A P value of
=0.05 was considered significant.

Biological t%

Dog liver was obtained fresh from Pharmakon USA
(Waverly, Pa.). Liver homogenate was prepared following a
standard protocol. Dog liver was rinsed three times with
ice-cold 50 mM sodium/potassium phosphate buffer and
homogenized with a Tekmar Tissumizer homogenizer
(VWR 33995-060). The homogenate was centrifuged at
9000 g (11,000 rpm for Eppendorf Centrifuge 5402; Brink-
mann Instruments, Westbury, N.Y.) at 4° C. for 20 minutes.
The supernatant was designated as the S9 fraction. The
concentration of protein in the S9 fraction was determined
using a Bio-Rad Protein Assay Kit II, with bovine serum
albumin as standard. Esterase activity was determined using
o-nitrophenyl butyrate as substrate and activity was calcu-
lated based on the increase in absorbance at 420 nm after a
1 min incubation. The homogenates were stored as 1.0 mL
aliquots at =70° C.

Intestinal Homogenate

Dog intestinal segments (jejunum/ileum) were obtained
fresh from Pharmakon USA (Waverly, Pa.) and intestinal
homogenate was prepared as described for liver. The intes-
tinal homogenates were stored as 1.0 mL aliquots at -70° C.
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Human intestinal homogenate (S9) was obtained from
Keystone Skin Bank (Exton, Pa.) at concentration of 20 mg
protein/mL.

Study Design

Enzymatic stability studies involving plasma and intesti-
nal homogenate were performed with 90% biological fluids.

Stability Measurement

One blank (drug free) incubation was performed for each
biological fluid. All biological fluid tubes (open) were pre-
incubated without PMPA prodrugs in a shaker bath at 37° C.
and 100 oscillation/min for 5 minutes. PMPA prodrugs was
added to the test incubations (final concentration: 20
ug/mL), mixed and maintained at 37° C. and 100
oscillations/min. Samples (50 uL) were withdrawn at 0, 30,
and 60 minutes and the reaction was quenched with 100 uL
of 0.1% trifluoroacetic acid (TFA) in acetonitrile. Quenched
samples were centrifuged for 5 minutes at 14,000 rpm in an
Eppendorf Centrifuge 5402, and the supernatant was used
for HPLC analysis.

Calculations

For each incubation, the observed rate constant for deg-
radation was calculated by plotting the log of the peak area
of PMPA prodrugs versus time of incubation (min). The
slope was the observed rate constant (k_,,). The half life was

calculated according to the following equation:

0.693
11/ 2(min) =

obs

If the observed rate constant for degradation was less than
0.01 min™?, then t% was expressed as stable.

The results of the beagle study are shown below in Table
1.

TABLE 1

PMPA Prodrug Summary

Biological tY2 (min)

Chemical ~ Log (Dog) Urinary
tls (hr) PC (Human) Recovery
pH pH pH Plas- % of PMPA IV (1 mg/kg) AUC (% as
74 20 7.4 Intestine ma Liver PMPA Monoester  Prodrug other PMPA)
PRODRUGS CARBONATES
R? o]
o A
\O (6] O/
(Dose mg e.g. PMPA/Kg)
Bis-t-Bu COM PMPA 04 04 1093 26.6 212 149 362 =x6.76 — — — 349 + 140
(<)
R= /é iR?=H
(6.45)
Bis-IBu COM PMPA 9 >150 2.0 15 <5 <5 245 £ 8.82 . — — TBD
(<5)
R= /\< (R?=H
(7.2)
Bis-neoPentyl COM 6 >150 3.2 <5 <5 <5 189 £ 6.57 — — — TBD

PMPA (<5)
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TABLE 1-continued

PMPA Prodrug Summary

Biological t%% (min)

Chemical  Log (Dog) Urinary
tls (hr) PC (Human) Recovery
pH pH pH Plas- % of PMPA IV (1 mg/kg) AUC (% as

74 20 7.4 Intestine ma Liver PMPA Monoester  Prodrug other PMPA)

R= iR’=H
(1.7)
Bis-nBuCOM PMPA 6 >150 2.7 <5 <5 <5 17.3 £ 2.57 — — — TBD
(<)
R NN JRZ=H
(8.0)
Bis-3-Pentyl COM 8 >150 32 30 15 <5 339 £9.02 — — — TBD
PMPA (<5)
* { ; Rz -
(6.2)
PRODRUGS CARBONATES
R? o)
PMPA }\ )J\ R
\O O O/
Bis-EtCOM PMPA 7 0.6 233 16.6 <S5 29.3 + 3.4 ~2 0 0 TBD
(<5
R= " N ire-m
(10)
Bis-EtCOE PMPA 4 62.4 426 <5 NA NA NA NA NA
R= v . R2= Me
Bis-Methoxy 9 1.0 Stable 77.6 100.8 NA NA NA NA NA
diMeCOM PMPA (30)
OMe
R= ;R?=H
Bis-isopropylCOM 9 125 52.6 205 <5 358=x147 3.1 x0.67 0 0 TBD
PMPA (<5)
R= { iR?Z=H
©
PRODRUGS CARBAMATES
O
4
PMPA " )}\ ~R
O O N\
R
Bis-tBuNCOM 0.4 107.5 99.5 166.5 8.86 =2.38 — 997+ —
PMPA 2.52
R*=H,R’=

(6.4)
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TABLE 1-continued

PMPA Prodrug Summary

Biological t%% (min)

Chemical  Log (Dog) Urinary
tls (hr) PC (Human) Recovery
pH pH pH Plas- % of PMPA IV (1 mg/kg) AUC (% as

74 20 7.4 Intestine ma Liver PMPA Monoester  Prodrug other PMPA)

Bis-di-n-proNCOM 13 Stable  Sta- 76 NA NA NA NA NA
PMPA ble
Ri=ps = >N
Example 16 -continued
5
20

and PMPA carbonates were examined to determine their ||/O
activity against HIV-1. The antiviral activity of the carbon-
ates 5a, Sc—g against HIV-1(IIIB) was determined in MT-2
cells and the ICy, (50% inhibitory concentration) and CCs,

NH.
Antiviral Activity of PMPA and PMPA Carbonates ’
in Tissue Culture N,
LD O
. o, & 1
PMPA (9-[(R)-2-(phosphonomethoxy)propyl]adenine) 5 . N o) /\o X
\/O\/P

~
Y O. O. R
H \/
Hj
O

Ot

(concentration to kill 50% of the cells) values were mea- 30 a.R= —OEt
sured. The carbonate prodrugs exhibited increased potency eR= OB“:SO
(about 2.5-500 fold) compared to PMPA (Table 2). Although T o
cytotoxicity of the prodrugs also increased, the selectivity £R= OProo
indices were improved compared to PMPA. The increased 35 g-R=3-OPen

activity can be attributed to increased cellular uptake of the
prodrugs followed by effective intracellular conversion to
PMPA, which undergoes subsequent phosphorylation to the TABLE 2
antivirally active diphosphate metabolite. The t-butyl car-
bonate 5d exhibited only 2.5 fold increased activity over

40 Antiretroviral activity of PMPA and PMPA prodrugs against HIV-1

PMPA with reduced selectivity possibly due to chemical compound ICso" (M) CCso” (M) SI*

instability. The antiviral activity data indicate good perme- 5 05 250 500
ability of alkyl methyl carbonate prodrugs into cells, possi- Sa 0.002 40 20000
bly due to their increased lipophilicity. The partition coef- 45 gg <8-201 ig 30028
ficient values support this hypothesis, with all prodrugs Se <0.001 3 2000
being more lipophilic (logP=0.6-3.2) compared to PMPA st 0.003 50 16600
(logP=-2.5). 5g <0.001 40 40000

4ICsq - 50% inhibitory concentration;
2 50 PCC;, - Concentration to kill 50% of the cells;
€SI - Selectivity Index(CCso/ICsp);

NH,
n.d - not determined;
N/ N DMSO used as control.
k | \> We claim:
X N 0 55 1. (R)-bis(POC)PMPA.
N |_ou 2. A composition comprising (R)-bis(POC)PMPA and a
\/O\/P\ pharmaceutically acceptable carrier.
OH 3. A method comprising orally administering to a patient
infected with virus or at risk to viral infection a therapeu-
H, tically effective amount of (R)-bis(POC)PMPA.

ok ok ok ok

Ol
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At column 1, line 33, please replace “Engel.” with --Engel,--.
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At column 23, line 34, please replace “—CH(CH;)(Ch,),OCsHy;™
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with -- —(CH,);CH(CH;)OCH(CHj3),--.

At column 23, line 67, please replace “—CH,),CH(Ch;)OCsH;;,”
Wlth - —(CH2)2CH(CH3)OC5H11--.

At column 24, line 7, please replace “—(CH,CH(CH;)OC¢Hy5” with -- —CH,CH(CH;3)OC¢Hj;5--.

At column 24, line 26, please replace “—CH,);OCH(CH;)CH(CH;)CH,CH;” with
-- —(CH,);OCH(CH3)CH(CH3)CH,CHj;--.

At column 24, line 31, please replace “—(CH,),OCH(CH;)CH,);CH;” with
-- —(CH,),OCH(CHj5)(CH,);CHj3--.

At column 24, line 32, please replace “—(CH,),OCH(Ch;)C(CHj3);” with
-- —(CH,);0CH(CH;)C(CHj3)3--.

At column 25, line 28, please replace “by groups 1-5” with --by compound groups 1-5--.

At column 25, line 31 of the Reexamination Certificate, please replace “—C(CH,H;),(CH,OCHj3)”
Wlth - —C(CzH5)2(CH20CH3)--.

At column 25, line 50, please replace “—CH,CH(CH,0Cx,Hs),” with -- —CH,CH(CH,OC,H5s),--.
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At column 26, line 52, please replace “—(CH,),CH(CH;R™” with -- —(CH,),CH(CH3)R’--.

At column 30, lines 62 and 63, please replace “(R)-9-[2-diethyl phosphonomethoxypropyl] adenine”
with --(R)-9-[2-diethyl phosphonomethoxypropyl] adenine--.

At column 31, line 10, please replace “;H” with --'H--.

At column 31, line 11, please replace “6 [8.4-8.6]08.4-8.0” with --[58.4-8.6]0 8.4-8.6--.
At column 31, lines 21 and 22, please replace “6 [7.9]7.9” with --[67.9]0 7.9--.

At column 31, line 58, please replace “leat” with --least--.

At column 31, line 65, please replace “tetraphydrofuran” with --tetrahydrofuran--.

At column 32, lines 23 and 24, please replace “(R)-9-[2-(diethylphosphonomethoxy)propyl]adenine™
with --(R)-9-[2-(diethyl phosphonomethoxy)propylJadenine--.

At column 32, lines 38 and 39, please replace “(R)-9-[2-(diethylphosphonomethoxy)propyl]adenine™
with --(R)-9-[2-(diethyl phosphonomethoxy)propyl]adenine--.

At column 32, line 58, please replace “colled” with --cooled--.
At column 32, line 60, please replace “.mu.” with --u--.

At column 33, line 4, please replace “25-25° C.” with --15-25° C.--.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] appeared in the
patent, but has been deleted and is no longer a part of the
patent; matter printed in italics indicates additions made
to the patent.

ONLY THOSE PARAGRAPHS OF THE
SPECIFICATIONS AFFECTED BY
AMENDMENT ARE PRINTED HEREIN.

Column 1, lines 8-12:

This application is a continuation of U.S. patent applica-
tion Ser. No. 08/900,746, filed Jul. 25, 1997, now U.S. Pat.
No. 5,922,695, which is a continuation-in-part application of
United States Provisional Patent Application Ser. No.
60/022,708, filed Jul. 26, 1996, abandoned, which is incor-
porated herein by reference in its entirety.

Column 1, lines 19-32:

Such analogs per se and various technologies for oral
delivery of these and other therapeutic compounds are
known. See WO 91/19721, WO 94/03467, WO 94/03466,
WO 92/13869, U.S. Pat. Nos. 5,208,221, [5,124,051] 5,142,
051, DE 41 38 584 A1, WO 94/10539, [WO 94,10467] WO
94/10467, WO 96/18605, WO 95/07920, [WO 95
79/07919]W0 95/07919, WO 92/09611, WO 92/01698, WO
91/19721, WO 88/05438, EP 0 632 048, EP 0 481 214, EP 0
369 409, EP 0 269 947, U.S. Pat. Nos. 3,524,846 and 5,386,
030, Engel. Chem. Rev. 77:349-367 1977, Farquhar et al., J.
Pharm. Sci. 72:234-325 1983, Starrett et al., Antiviral Res.
19:267-273 1992, Safadi et al., Pharmaceutical Research
10(9):1350-1355 1993, Sakamoto et al., Chem. Pharm.
Bull. 32(6):2241-2248 1984, and Davidsen et al., J. Med.
Chem. 37(26):4423-4429 1994.

Column 2 lines 2-29:

Further embodiments of the compounds of this invention
are compounds of formula (1)

M

0
o |P|/o 0
N \ORS

R!

[where] wherein B is guanin-9-yl, adenin-9-yl, 2,6-
diaminopurin-9-yl, 2-aminopurin-9-yl or their 1-deaza,
3-deaza, or 8aza analogs, or B is cytosin-1-yl;

R is independently —H, C,-C,, alkyl, Cs—C,, aryl,
C,-C,,alkenyl, C,—C,, alkynyl, C,—C,, alkenylaryl,
C,—C,, alkynlaryl, or C—C,, alkaryl, any one of which is
unsubstituted or is substituted with 1 or 2 halo, cyano, azido,
nitro or —OR? in which R? is C,—C, , alkyl, C,—C, , alkenyl,
C,—C,, alkynyl or Cs—C,, aryl;

R' is hydrogen, —CH,, —CH,OH, —CH, F,
—CH=—CH,, or —CH,N,, or R* and R?® are joined to form
—CH,—;

R? independently is hydrogen or C,—C alkyl; and

R® is hydrogen or —CHR>—O—C(O)—OR, or R® is
joined with R* to form —CH,—; and the salts, hydrates,
tautomers and solvates thereof.
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Column 2, line 64-Column 3, line 17:

“Alkyl” as used herein, unless stated to the contrary, is
C,—C,, hydrocarbon containing 1, 2, 3,4, 5, 6,7, 8,9, 10, 11
or 12 carbon atoms in the form of normal, secondary, tertiary
or cyclic structure. Examples are —CH;, —CH,CH,;,
—CH,CH,CH,, —CH(CH,),, —CH,CH, CH,CH,,
—CH,CH(CH,),, [ -CH(CH,CH,CH,] —CH(CH,)
CH,CH,, —C(CH,);—CH,CH,CH,CH,CH;, [-CH
(CH,CH,CH,CH,] —CH(CH,)CH,CH,CH,, —CH
(CH,CH,),, [~C(CH,),CH,, CH,] —C(CH,),CH,CH,,
—CH(CH;)CH(CH;),—CH,CH,CH(CH,),, —CH,CH
(CH;)CH,CH,, —CH,C(CH,),, [-CH,CH,CH,CH,CH,]
—CH,CH,CH, CH,CH,CH,, [—CH,CH(CH,;)
CH,CH,CH,CH,] —CH(CH,)CH,CH,CH,CH,, —CH
(CH,CH,)(CH,CH,CH,, —C(CH,),CH,CH,CH,, —CH
(CH;)CH(CH;)CH,CH,, —CH(CH,)CH,CH(CH,),,
—C(CH,;)(CH,CH,),, —CH(CH,CH,)CH(CH,),,
—C(CH,),CH(CH,),, —CH(CH,)C(CH,;)5, cyclopropyl,
[cyclobuty] cyclobutyl, cyclopropylmethyl, cyclopentyl,
cyclobutylmethyl, 1-cyclopropyl-1-ethyl, 2-cyclopropyl-1-
ethyl, cyclohexyl, cyclopentylmethyl, 1-cyclobutyl-1-ethyl,
2-cyclobutyl-1-ethyl, 1-cyclopropyl-1-propyl,
2-cyclopropyl-1-propyl, 3-cyclopropyl-1-propyl,
2-cyclopropyl-2-propyl, and 1-cyclopropyl-2-propyl.

Column 3, lines 18-32:

“Alkenyl” as used herein, unless stated to the contrary, is
C,—C,, hydrocarbon containing normal, secondary, tertiary
or cyclic structures. Examples are —CH—CH,,
—CH—CHCH,, —CH,CH—CH,, —C(—CH,)(CH,),
—CH—CHCH,CH,, —CH,CH—CHCH,,
—CH,CH,CH—CH,, —CH—C(CH,),, —CH,C(—CH,)
(CH,), [-C(=CH,CH,CH,] —C(=CH,)CH,CH,
—C(CH;)=—CHCH,, —CH(CH,;)CH=CH,,
—C—CHCH,CH,CH,, —CHCH—CHCH,CH,,
[-CHCH,CHCHCH,] —CHCH,CH—CHCH,,
—CHCH,CH,CH—CH,, —C(—CH,)CH,CH,CH,,
—C(CH;)—CH,CH,CH,, —CH(CH,)CH—CHCHj,,
—CH(CH;)CH,CH=—CH,, —CH,CH=—C(CH,),,
1-cyclopent-1-enyl, 1-cyclopent-2-enyl, 1-cyclopent-3-enyl,
1-cyclohex-1-enyl, 1-cyclohex-2-enyl, and 1-cyclohex-3-
enyl.

Column 4, Lines 22-32:

B generally is guanin-9-yl, adenin-9-yl, 2,6-
diaminopurin-9-yl, 2-aminopurin-9-yl or their 1-deaza,
3-deaza, or 8-aza analogs, or B is cytosin-1-yl. Ordinarily, B
is adenin-9-y!1 or [2,6-diaminopurin-9yl] 2,6-diaminopurin-
9-yl. In formula (la) compounds, one Z optionally com-
prises an ester or an amidate. Suitable esters or amidates
have been described, e.g., WO 95/07920. Exemplary esters
are phenyl, benzyl, o-ethoxyphenyl, p-ethoxyphenyl,
2-pyridyl, 3-pyridyl, 4-pyridyl, N-ethylmorpholine, C,—Cq
O-alkyl and C,—C, NH-alkyl. However, every compound of
the invention will contain at least one —C(R?*),OC(0)X(R),
moiety.

Column 5, lines 9-25 :

When R contains an aryl group, the aryl group generally is
bonded directly to X or is linked to X by methylene or ethyl-
ene. The aryl group may contain —N— or —O— as a ring
atom. In general, the aryl group contains 5 or 6 carbons. If
substituted, the aryl moiety is substituted with halo or OR?
in the ortho, meta or para positions, with R? in this instance
being typically C,—C;. Aryl groups containing 5 carbons are
typically 2-, 3- or 4-pyridyl. In general, only one substituent
group will be found [not] or the aryl moiety if it is substi-
tuted at all. Exemplary aromatic and nonaromatic heterocy-
clic groups as used herein includes by way of example and
not limitation the heterocycles described in Paquette, Leo
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A.; “Principles of Modern Heterocyclic Chemistry” (W. A. cinnolinyl, pteridinyl, [4a-H-carbozoly] 4aH-carbazolyl,
Benjamin, New York, 1968), particularly Chapters 1, 3, 4, 6, carbazolyl, b-carbolinyl, phenanthridinyl, acridinyl,
7, and 9; “The Chemistry of Heterocyclic Compounds, A pyrimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
series of Monographs” (John Wiley & Sons, New York, 1950 furazanyl, phenoxazinyl, isochromanyl, chromanyl,

to present), in particular Volumes 13, [14] 14, 16,19, and 5 . . g L f iy :
28; and “J. Am. Chem. Soc””’, 82:5566 (1960). 1r¥11dazol.1d1nylf 1m1dgzohny L .pyraz.ohdmyl, .pyraz.ol.lnyl,
- ) piperazinyl, indolinyl, isoindolinyl, quinuclidinyl,
Column 5, Lines 27-49: . . . .
morpholinyl, oxazolidinyl, benzotriazolyl, benzisoxazolyl,
oxindolyl, benzoxazolinyl, and isatinoyl.

Column 6, lines 18-29:

Examples of heterocycles include by way of example and
not limitation pyridyl, thiazolyl, tetrahydrothiophenyl, sulfur
oxidized tetrahydrothiophenyl, pyrimidinyl, furanyl, thienyl,

Lo 10
py.rrolyl, pyrrazolyl, 1.mldazolyl,. tetrazolyl, ben.zofur.anyl, R includes the structure —C,—C,,R®, where each
thianaphthalenyl, indolyl, indolenyl, quinolinyl,  C,Cindependently is a 2, 3.4,5,6,7,8,9,10,11 or 12 carbon
isoquinolinyl, benzimidazolyl, piperidinyl, 4-piperidonyl, linear, branched or cyclic alkyl moiety, and R? is

pyrrolidinyl, 2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl, [N-morpholine] N-morpholino
tetrahydroquinolinyl, tetrahydroisoquinolinyl,
decahydroquinolinyl, octahydroisoquinolinyl, azocinyl,

triazinyl, 6H-1,2,5-thiadiazinyl, 2H, 6H-1,5,2-dithiaziny], % / \
N O |,

15

thienyl, thianthrenyl, pyranyl, isobenzofuranyl, chromenyl,
xanthenyl, phenoxathiinyl, 2H-pyrrolyl, isothiazolyl,
isoxazolyl, pyrazinyl, pyridazinyl, indolizinyl, isoindolyl,
3H-indolyl, 1H-indazoly, purinyl, 4H-quinolizinyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, N-piperidino, 2-pyridyl, 3-pyridyl or 4-pyridyl.

20

TABLE B

1.1.1.1 1.1.1.2 1.1.1.3  1.1.1.4 1.1.1.5 1.1.1.6 1.1.1.7 1.1.1.8 1.1.1.9 1.1.1.10 1.1.2.1 1.1.2.2 1.1.2.3
1.1.24  1.1.25 1.1.2.6  1.1.2.7 1.1.2.8 1.1.2.9 1.1.2.10 1.1.3.1 1.1.3.2 1.1.3.3 1.1.34 1.1.3.5 1.1.3.6
1.1.3.7 1.1.3.8 [1.139] 1.1.3.10 1.14.1 1.1.4.2 1.143 1.1.44 1.145 1.1.4.6 1.1.4.7 1.1.4.8 1.14.9
1.1.3.9
1.1.4.10 1.1.5.1 1.1.5.2  1.1.5.3 1.1.54 1.1.5.5 1.1.5.6 1.1.5.7 1.1.5.8 1.1.5.9 1.1.5.10 1.1.6.1 1.1.6.2
1.1.63 1.1.6.4 1.1.6.5 1.1.6.6 1.1.6.7 1.1.6.8 1.1.6.9 1.1.6.10 1.2.1.1 1.2.1.2 1.2.1.3 1.2.14 1.2.1.5
1.2.1.6  1.2.1.7 1.2.1.8  1.2.1.9 1.2.1.10 1.2.2.1 1.2.2.2 1.2.2.3 1.2.24 1.2.2.5 1.2.2.6 1.2.2.7 1.2.2.8
1229 12210 1.23.1 1232 1.2.3.3 1.2.34 1.2.3.5 1.2.3.6 1.2.3.7 1.2.3.8 1.2.3.9 1.2.3.10 1.24.1
1242 1243 1.2.44 1245 1.2.4.6 1.2.4.7 1.2.4.8 1.2.4.9 1.2.4.10 1.2.5.1 1.2.5.2 1.2.5.3 1254
1255 1256 1.2.5.7 1.2.5.8 1.2.59 1.2.5.10 1.2.6.1 1.2.6.2 1.2.6.3 1.2.6.4 1.2.6.5 1.2.6.6 1.2.6.7
1.2.6.8 1.2.6.9 1.2.6.10 1.3.1.1 1.3.1.2 1.3.1.3 1.3.1.4 [13.1.5] 1.3.1.6 [13.1.7] 1.3.1.8 1.3.1.9 1.3.1.10

13.15 13.1.7
[13.21] 1322 1323 [13.24] [13.25] 1326 1327 1328  [1329] 13210 1331 1332 1333
13.2.1 1324 1325 1.3.2.9
[13.34] 1335 1336 1337 [1338 1339  [133.10] [1341] 1342 1343  [1344] [1345] [13.4.6]
13.3.4 13.3.8 13310 1341 1344 1345 1346
[1347] 1348 1349 13410 1351 1352  [1353] 1354 1355 1356  [1357] [1358] [13.59]
13.4.7 13.5.3 1357 1358  1.3.59
13510 1361 1362 1363 [13.64] 13.65 1366 1367 1368  [13.69] 13610 1411 1412
1.3.6.4 13.6.9

1413 1414 1415 14.1.6 14.1.7 1.4.1.8 14.19 1.4.1.10 14.2.1 1.4.2.2 1423 1.4.24 1425
14.2.6 1427 1428 1429 1.4.2.10 1.43.1 14.3.2 1.4.3.3 1434 1.4.3.5 1.4.3.6 1.43.7 14.3.8
1439 14310 1441 1442 1443 1.4.44 1445 1.4.4.6 1.44.7 1.4.48 1449 1.4.4.10 1451
1452 1453 1454 1455 1.4.5.6 1.4.5.7 14.5.8 1.45.9 1.4.5.10 1.4.6.1 1.4.6.2 1.4.6.3 1.4.6.4
1465 14.6.6 14.6.7 1.4.6.8 1.4.6.9 1.4.6.10 1.5.1.1 1.5.1.2 [1.5.13] 1.5.14 1.5.1.5 1.5.1.6 1.5.1.7
1.5.1.3
1.5.1.8 1.5.1.9 1.5.1.10 1.5.2.1 1.5.2.2 1.5.2.3 1.5.24 1.5.2.5 1.5.2.6 1.5.2.7 1.5.2.8 1.5.2.9 1.5.2.10
1.53.1 1532 1533 1534 1.5.3.5 1.5.3.6 1.5.3.7 1.5.3.8 1.5.3.9 1.5.3.10 1.54.1 1.5.4.2 1543
1544 1545 1.54.6 1547 1.54.8 1.5.49 1.5.4.10 1.5.5.1 1.5.5.2 1.5.5.3 1554 1.5.5.5 1.5.5.6
1557 1558 1559 15510 1561 1.5.6.2 1.5.6.3 1.5.64 1.5.6.5 1.5.6.6 1.5.6.7 1.5.6.8 1.5.6.9
1.5.6.10 1.6.1.1 1.6.1.2 1.6.1.3 1.6.1.4 1.6.1.5 1.6.1.6 1.6.1.7 1.6.1.8 1.6.1.9 1.6.1.10 1.6.2.1 1.6.2.2
1.6.23 1.6.2.4 1.6.2.5 1.6.2.6 1.6.2.7 1.6.2.8 1.6.2.9 1.6.2.10 1.6.3.1 1.6.3.2 1.6.3.3 1.6.3.4 1.6.3.5
1.63.6 1.6.3.7 1.6.3.8  1.6.3.9 1.6.3.10 1.6.4.1 1.6.4.2 1.6.4.3 1.6.4.4 1.6.4.5 1.6.4.6 1.6.4.7 1.6.4.8
1.649 16410 1.65.1 1.6.5.2 1.6.5.3 1.6.5.4 1.6.5.5 1.6.5.6 1.6.5.7 1.6.5.8 1.6.5.9 1.6.5.10 1.6.6.1

1.7.1.5  1.7.1.6 1.7.1.7  1.7.1.8 1.7.1.9 1.7.1.10 1.7.2.1 1.7.2.2 1.7.23 1.7.2.4 1.7.2.5 1.7.2.6 1.7.2.7
1.7.2.8 1.7.2.9 1.7.2.10 1.7.3.1 1.7.3.2 1.7.3.3 1.7.3.4 1.7.3.5 1.7.3.6 1.7.3.7 1.7.3.8 1.7.3.9 1.7.3.10
1741 1742 1743 1.7.44 1.74.5 1.7.4.6 1.7.4.7 1.7.4.8 1.7.4.9 1.7.4.10 1.7.5.1 1.7.5.2 1.7.53
1.7.54 1755 1.7.5.6 1.7.5.7 1.7.5.8 1.7.5.9 1.7.5.10 1.7.6.1 1.7.6.2 1.7.6.3 1.7.6.4 1.7.6.5 1.7.6.6
1.7.6.7 1.7.6.8 1.7.69 1.7.6.10 18.1.1 1.8.1.2 1.8.1.3 1.8.14 1.8.1.5 1.8.1.6 1.8.1.7 1.8.1.8 1.8.1.9
1.8.1.10 1.8.2.1 1.8.2.2 1.8.23 1.8.24 1.8.2.5 1.8.2.6 1.8.2.7 1.8.2.8 1.8.2.9 1.8.2.10 1.8.3.1 1.8.3.2
1.833 1834 1.8.35 1.8.3.6 1.8.3.7 1.8.3.8 [1.83.9] 1.8.3.10 1.84.1 1.8.4.2 1.84.3 1.8.44 1.84.5

1.8.4.6 1.84.7 1.848 1.8.4.9 1.8.4.10 1.8.5.1 1.8.5.2 1.8.5.3 1.8.54 1.8.5.5 1.8.5.6 1.8.5.7 1.8.5.8

1859 1.8510 1.8.6.1 1.8.6.2 1.8.6.3 1.8.6.4 1.8.6.5 1.8.6.6 1.8.6.7 1.8.6.8 1.8.6.9 1.8.6.10 1.9.1.1

19.12 19.1.3 19.14 19.1.5 1.9.1.6 1.9.1.7 1.9.1.8 1.9.1.9 1.9.1.10 1.9.2.1 1.9.2.2 1.9.2.3 1.9.2.4

1925 19.2.6 1.9.2.7 19.2.8 1.9.2.9 1.9.2.10 1.9.3.1 1.9.3.2 1.9.33 1.9.34 1.9.3.5 1.9.3.6 1.9.3.7

1938 1939 1.9.3.10 1.9.4.1 1.94.2 1.9.4.3 1.94.4 1.9.4.5 1.9.4.6 1.9.4.7 1.94.8 1.9.4.9 1.9.4.10
1951 1952 1953 1954 1.9.55 1.9.5.6 1.9.5.7 1.9.5.8 1.9.59 1.9.5.10 1.9.6.1 1.9.6.2 1.9.6.3

19.64 19.65 1.9.6.6 1.9.6.7 1.9.6.8 1.9.6.9 1.9.6.10 1.10.1.1 1.10.1.2 1.10.1.3 1.10.1.4 1.10.1.5

1.10.1.6 1.10.1.7 1.10.1.8 1.10.1.9 1.10.1.10 1.10.2.1 1.10.2.2 1.10.2.3 1.10.2.4 1.10.2.5 1.10.2.6
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1.10.2.7 1.10.2.8 1.10.2.9 1.10.2.10 1.10.3.1 1.10.3.2 1.10.3.3 1.10.3.4 1.10.3.5 1.10.3.6 1.10.3.7
1.10.3.8 1.10.3.9 1.10.3.10 1.10.4.1  1.10.4.2 1.10.4.3 1.10.4.4 1.10.4.5 1.10.4.6 1.10.4.7 1.10.4.8
1.104.9 1.104.10 1.10.5.1 1.10.5.2 1.10.5.3 1.10.5.4 1.10.5.5 1.10.5.6 1.10.5.7 1.10.5.8 1.10.5.9
1.10.5.10 1.10.6.1  1.10.6.2 1.10.6.3 1.10.6.4 1.10.6.5 1.10.6.6 1.10.6.7 1.10.6.8 1.10.6.9 1.10.6.10
1.11.1.1 11112 11113 1.11.1.4  1.11.15 1.11.1.6 1.11.1.7 1.11.1.8 1.11.1.9 1.11.1.10  1.11.2.1
1.11.2.2 1.11.23  1.11.24 1.11.25 1.11.2.6 1.11.2.7 1.11.2.8 1.11.2.9 1.11.2.10 1.11.3.1 1.11.3.2
1.11.33 1.11.34 11135 1.11.3.6 1.11.3.7 1.11.3.8 1.11.3.9 1.11.3.10  1.11.4.1 1.11.4.2 1.11.4.3
1.114.4 1.1145 11146 11147 1.1148 1.11.4.9 1.11.4.10 1.11.5.1 1.11.5.2 1.11.5.3 1.11.5.4
1.11.55 1.11.5.6 11157 1.11.58 1.11.59 1.11.5.10 1.11.6.1 1.11.6.2 1.11.6.3 1.11.6.4 1.11.6.5
1.11.6.6 1.11.6.7 1.11.6.8 1.11.6.9 1.11.6.10 1.12.1.1 1.12.1.2 1.12.1.3 1.12.1.4 1.12.1.5 1.12.1.6
1.12.1.7 1.12.1.8  1.12.1.9 1.12.1.10 1.12.2.1 1.12.2.2 1.12.2.3 1.12.2.4 1.12.2.5 1.12.2.6 1.12.2.7
1.12.2.8 1.12.29 1.12.2.10 1.12.3.1  1.12.3.2 1.12.3.3 1.12.3.4 1.12.3.5 1.12.3.6 1.12.3.7 1.12.3.8
1.123.9 1.123.10 1.124.1 1.1242 1.1243 1.12.4.4 1.12.4.5 1.12.4.6 1.12.4.7 1.12.4.8 1.12.4.9
1.124.10 1.12.5.1  1.12.5.2 11253 11254 1.12.5.5 1.12.5.6 1.12.5.7 1.12.5.8 1.12.5.9 1.12.5.10
1.12.6.1 1.12.6.2 1.12.63 1.12.64 1.12.65 1.12.6.6 1.12.6.7 1.12.6.8 1.12.6.9 1.12.6.10 1.13.1.1
1.13.1.2 1.13.1.3  1.13.14 1.13.1.5 1.13.1.6 1.13.1.7 1.13.1.8 1.13.1.9 1.13.1.10  1.13.2.1 1.13.2.2
1.13.23 1.13.24 11325 1.13.2.6 1.13.2.7 1.13.2.8 1.13.2.9 1.13.2.10  1.13.3.1 1.13.3.2 1.13.3.3
1.13.34 1.133.5 1.133.6 1.13.3.7 1.13.3.8 1.13.3.9 1.13.3.10 1.13.4.1 1.13.4.2 1.13.4.3 1.13.4.4
1.134.5 1.134.6 1.134.7 11348 1.1349 1.13.4.10 1.13.5.1 1.13.5.2 1.13.53 1.13.5.4 1.13.55
1.13.5.6 1.13.57 1.13.5.8 1.1359 113510 1.13.6.1 1.13.6.2 1.13.6.3 1.13.6.4 1.13.6.5 1.13.6.6
1.13.6.7 1.13.6.8 1.13.6.9 1.13.6.10 1.14.1.1 1.14.1.2 1.14.1.3 1.14.1.4 1.14.1.5 1.14.1.6 1.14.1.7
1.141.8 1.141.9 1.14.1.10 1.142.1 1.14.2.2 1.14.2.3 1.14.2.4 1.14.2.5 1.14.2.6 1.14.2.7 1.14.2.8
1.1429 1.142.10 1.143.1 1.143.2 1.1433 1.14.3.4 1.14.3.5 1.14.3.6 1.14.3.7 1.14.3.8 1.14.3.9
1.143.10 1.144.1 1.1442 1.1443 1.1444 1.14.4.5 1.14.4.6 1.144.7 1.14.4.8 1.144.9 1.14.4.10
1.145.1 1.1452 11453 1.1454 1.1455 1.14.5.6 1.14.5.7 1.14.5.8 1.14.5.9 1.145.10 1.14.6.1
1.14.6.2 1.14.6.3 1.14.64 1.14.6.5 1.14.6.6 1.14.6.7 1.14.6.8 1.14.6.9 1.14.6.10 1.15.1.1 1.15.1.2
1.15.1.3 11514 11515 1.15.1.6 1.15.1.7 1.15.1.8 1.15.1.9 1.15.1.10  1.15.2.1 1.15.2.2 1.15.2.3
1.15.24 1.1525 11526 1.152.7 1.15.2.8 1.15.29 1.15.2.10 1.15.3.1 1.15.3.2 1.15.3.3 1.15.34
1.153.5 1.153.6 1.153.7 1.153.8 1.153.9 1.15.3.10 1.154.1 1.15.4.2 1.154.3 1.15.4.4 1.15.4.5
1.154.6 1.1547 11548 11549 115410 1.15.5.1 1.15.5.2 1.15.5.3 1.15.54 1.15.5.5 1.15.5.6
1.15.5.7 1.155.8 1.1559 1.155.10 1.15.6.1 1.15.6.2 1.15.6.3 1.15.6.4 1.15.6.5 1.15.6.6 1.15.6.7
1.15.6.8 1.15.6.9 1.15.6.10 1.16.1.1  1.16.1.2 1.16.1.3 1.16.1.4 1.16.1.5 1.16.1.6 1.16.1.7 1.16.1.8
1.16.1.9 1.16.1.10 1.16.2.1 1.16.2.2 1.16.2.3 1.16.2.4 1.16.2.5 1.16.2.6 1.16.2.7 1.16.2.8 1.16.2.9
1.16.2.10 1.16.3.1  1.16.3.2 1.16.3.3 1.16.34 1.16.3.5 1.16.3.6 1.16.3.7 1.16.3.8 1.16.3.9 1.16.3.10
1.164.1 1.164.2 1.1643 1.16.44 1.164.5 1.16.4.6 1.16.4.7 1.16.4.8 1.16.4.9 1.16.4.10 1.16.5.1
1.16.5.2 1.16.5.3 1.16.54 1.16.55 1.16.5.6 1.16.5.7 1.16.5.8 1.16.5.9 1.16.5.10 1.16.6.1 1.16.6.2
1.16.6.3 1.16.64 1.16.6.5 1.16.6.6 1.16.6.7 1.16.6.8 1.16.6.9 1.16.6.10 1.17.1.1 1.17.1.2 1.17.1.3
1.17.14 1.17.1.5 1.17.1.6 1.17.1.7 1.17.1.8 1.17.1.9 1.17.1.10  1.17.2.1 1.17.2.2 1.17.2.3 1.17.2.4
1.17.25 1.17.2.6 1.17.2.7 1.17.2.8 1.17.29 1.17.2.10  1.17.3.1 1.17.3.2 1.17.3.3 1.17.3.4 1.17.3.5
1.17.3.6 1.17.3.7 1.17.3.8 1.173.9 1.17.3.10 1.17.4.1 1.17.4.2 1.17.4.3 1.17.44 1.17.4.5 1.17.4.6
1.1747 11748 11749 117410 1.175.1 1.17.5.2 1.17.5.3 1.17.5.4 1.17.5.5 1.17.5.6 1.17.5.7
1.17.58 1.17.59 1.17.5.10 1.17.6.1  1.17.6.2 1.17.6.3 1.17.6.4 1.17.6.5 1.17.6.6 1.17.6.7 1.17.6.8
1.17.6.9 1.17.6.10 1.18.1.1 1.18.1.2 1.18.1.3 1.18.1.4 1.18.1.5 1.18.1.6 1.18.1.7 1.18.1.8 1.18.1.9
1.18.1.10 1.18.2.1  1.18.2.2 1.18.23 1.18.24 1.18.2.5 1.18.2.6 1.18.2.7 1.18.2.8 1.18.2.9 1.18.2.10
1.18.3.1 1.18.3.2 1.18.3.3 1.183.4 1.18.3.5 1.18.3.6 1.18.3.7 1.18.3.8 1.18.3.9 1.18.3.10 1.18.4.1
1.184.2 1.18.4.3 1.184.4 1.1845 1.18.4.6 1.18.4.7 1.18.4.8 1.18.4.9 1.18.4.10 1.18.5.1 1.18.5.2
1.18.5.3 1.1854 1.18.55 1.185.6 1.18.5.7 1.18.5.8 1.18.5.9 1.18.5.10 1.18.6.1 1.18.6.2 1.18.6.3
1.18.6.4 1.18.6.5 1.18.6.6 1.18.6.7 1.18.6.8 1.18.6.9 1.18.6.10 1.19.1.1 1.19.1.2 1.19.1.3 1.19.1.4
1.19.1.5 1.19.1.6 1.19.1.7 1.19.1.8 1.19.1.9 1.19.1.10  1.19.2.1 1.19.2.2 1.19.2.3 1.19.2.4 1.19.2.5
1.19.2.6 1.192.7 1.19.2.8 1.19.29 1.19.2.10 1.19.3.1 1.19.3.2 1.19.3.3 1.19.34 1.19.3.5 1.19.3.6
1.19.3.7 1.193.8 1.19.39 1.193.10 1.194.1 1.19.4.2 1.194.3 1.19.4.4 1.194.5 1.19.4.6 1.19.4.7
1.1948 1.1949 1.194.10 1.19.5.1 1.19.5.2 1.19.5.3 1.19.5.4 1.19.5.5 1.19.5.6 1.19.5.7 1.19.5.8
1.19.59 1.19.5.10 1.19.6.1 1.19.6.2 1.19.6.3 1.19.6.4 1.19.6.5 1.19.6.6 1.19.6.7 1.19.6.8 1.19.6.9
1.19.6.10 1.20.1.1 ~ 1.20.1.2 1.20.1.3  1.20.1.4 1.20.1.5 1.20.1.6 1.20.1.7 1.20.1.8 1.20.1.9 1.20.1.10
1.20.2.1 1.20.2.2  1.20.23 1.20.2.4 1.20.2.5 1.20.2.6 1.20.2.7 1.20.2.8 1.20.2.9 1.20.2.10  1.20.3.1
1.20.3.2 1.2033 1.20.34 1.203.5 1.20.3.6 1.20.3.7 1.20.3.8 1.20.3.9 1.20.3.10 1.20.4.1 1.20.4.2
12043 1.2044 12045 1.204.6 1.204.7 1.20.4.8 1.20.4.9 1.20.4.10 1.20.5.1 1.20.5.2 1.20.5.3
1.20.54 1.20.55 1.20.5.6 1.205.7 1.20.5.8 1.20.5.9 1.20.5.10 1.20.6.1 1.20.6.2 1.20.6.3 1.20.6.4
1.20.6.5 1.20.6.6 1.20.6.7 1.20.6.8 1.20.6.9 1.20.6.10 1.21.1.1 1.21.1.2 [1.21.13] 1.21.1.4 1.21.1.5
1.21.1.3
1.21.1.6 1.21.1.7 1.21.1.8 1.21.1.9 1.21.1.10 1.21.2.1 1.21.2.2 1.21.2.3 1.21.24 1.21.2.5 1.21.2.6
1.21.2.7 1.21.28 1.21.29 1.21.2.10 1.21.3.1 1.21.3.2 1.21.3.3 1.21.3.4 1.21.3.5 1.21.3.6 1.21.3.7
1.21.3.8  [1.213.9] 1.21.3.10 1.21.4.1 1.21.4.2 1.21.4.3 1.21.44 1.21.4.5 1.21.4.6 1.21.4.7 1.21.4.8
1.21.3.9
12149 1.214.10 1.21.51 1.21.5.2 1.21.53 1.21.54 1.21.5.5 1.21.5.6 1.21.5.7 1.21.5.8 1.21.5.9
1.21.5.10 1.21.6.1  1.21.6.2 1.21.6.3 1.21.64 1.21.6.5 1.21.6.6 1.21.6.7 1.21.6.8 1.21.6.9 1.21.6.10
1.22.1.1 1.22.1.2  1.22.1.3 1.22.1.4 1.22.15 1.22.1.6 1.22.1.7 1.22.1.8 1.22.1.9 1.22.1.10  1.22.2.1
12222 1.2223 12224 12225 12226 1.22.2.7 1.22.2.8 1.22.2.9 1.22.2.10 1.22.3.1 1.22.3.2
1.2233 1.2234 12235 1.223.6 1.2237 1.22.3.8 1.22.3.9 1.22.3.10  1.224.1 1.22.4.2 1.22.43
1.224.4 12245 12246 12247 12248 1.22.4.9 1.22.4.10 1.22.5.1 1.22.5.2 1.22.5.3 1.22.54
1.22.55 1.225.6 1.22.5.7 1.225.8 1.22.59 1.22.5.10  1.22.6.1 1.22.6.2 1.22.6.3 1.22.6.4 1.22.6.5
1.22.6.6 1.22.6.7 1.22.6.8 1.22.69 1.22.6.10 1.23.1.1 1.23.1.2 1.23.1.3 1.23.1.4 1.23.1.5 1.23.1.6
1.23.1.7 1.23.1.8 1.23.1.9 1.23.1.10 1.23.2.1 1.23.2.2 1.23.2.3 1.23.2.4 1.23.2.5 1.23.2.6 1.23.2.7
1.23.2.8 1.23.29 1.23.2.10 1.23.3.1  1.23.3.2 1.23.3.3 1.23.34 1.23.3.5 1.23.3.6 1.23.3.7 1.23.3.8
1.233.9 1.233.10 1.234.1 12342 1.2343 1.23.4.4 1.23.4.5 1.23.4.6 1.23.4.7 1.23.4.8 1.23.4.9
1.23.4.10 1.23.5.1  1.23.5.2 1.2353 12354 1.23.5.5 1.23.5.6 1.23.5.7 1.23.5.8 [1.235.9] 1.23.5.10
1.23.5.9
1.23.6.1 1.23.6.2 1.23.63 1.23.64 1.23.65 1.23.6.6 1.23.6.7 1.23.6.8 1.23.6.9 1.23.6.10 1.24.1.1
12412 1.2413 12414 12415 1.24.1.6 1.24.1.7 1.24.1.8 1.24.1.9 1.24.1.10 1.24.2.1 1.24.2.2
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12423 1.2424 12425 12426 12427 12428 12429 124210 12431 12432 12433
12434 12435 1243.6 12437 12438 12439 124310 12441 12442 12443 12444
12445 12446 12447 12448 12449 124410 12451 12452 12453 12454 12455
12456 1.2457 124358 12459 124510 12461 12462 12463 12464 12465 1.24.6.6
12467 1.2468 12469 124610 12511 12512 12513 12514 12515 12516 12517
12518 1.25.1.9 125.1.10 1.252.1 1.25.22 12523 12524 12525 12526 12527 12528
12529 125210 1253.1 12532 12533 12534 12535 1253.6 12537 12538 1.2539
1.253.10 1.2541 12542 12543 12544 12545 12546 12547 12548 12549 1.254.10
1.25.5.1 1.255.2 12553 1.2554 1.2555 1.25.5.6 1.25.5.7 1.25.5.8 1.25.5.9 1.25.5.10 1.25.6.1
1.25.62 12563 1.25.64 12565 12566 12567 12568 12569 125610 2.1.1.1 2112 2113
2114 2115 2116 2117 2118 2119 21110 2121 2122 2123 2124 2125 2126
2127 2128 2129 21210 [213.1] 2132 2133 2134 2135 2136 2137 2138 2139
2.1.3.1
21.3.10 2141 2142 2143 2144 2145 2146 2147 2148 2149 21410 2151 2152
2153 2154 2155 2156 2157 2158 2159 21510 2161 2162  2.1.63 21.64 2165
2166 2167 2168 2169 21610 2211 2212 [2213] 2214 2215 2216 2217 2218
2.2.13
2.2.1.9 22110 2221 2222 2.2.2.3 2224 2.2.25 2.2.2.6 2.2.2.7 2228 2.2.29 2.2.2.10 2.2.3.1
2232 2233 2234 2235 2236 2237 2238 2239 22310 2241 2242 2243 2244
2245 2246 2247 2248 2249 22410 2251 2252 2253 2254 2255 2256 2257
2258 2259 22510 2261 2262 2263 2264 2265 2266 2267 2268 2269  226.10
2311 2312 2313 2314 2315 2316 2317 2318 2319 23110 2321 2322 2323
2324 2325 2326 2327 2328 2329 23210 2331 2332 2333 2334 2335 2336
2337 2338 2339 23310 2341 2342 2343 2344 2345 2346 2347 2348 2349
23410 2351 2352 2353 2354 2355 2356 2357 2358 2359 23510 2361 2362
23.63 2364 2365 2366 23.67 2368 2369 23610 2411 2412 2413 2414 2415
24.1.6 2417 2418 2419 2.4.1.10 24.2.1 24.2.2 2423 24.24 2425 24.2.6 2.4.2.7 24.2.8
2429 24210 2431 2432 2433 2434 2435 2436 2437 2438 2439 24310 2441
2442 2443 2444 2445 2446 2447 2448 2449 24410 2451 2452 2453 2454
2455 2456 2457 2458 2459 24510 2461 2462 2463 2464 2465 24.6.6 2467
24.68 2469 24610 2511 2512  [2513] 2514 2515 2516 2517 2518 2519  25.1.10
2.5.1.3
2521 2522 2523 2524 2525 2526 2527 2528 2529 25210 2531 2532 2533
2534 2535 2536 2537 2538 2539 25310 2541 2542 2543 2544 2545 2546
2547 2548 2549 25410 2551 2552 2553 2554 2555 2556 2557 2558 2559
2.5.5.10 2.5.6.1 2.5.62  25.63 2.5.6.4 2.5.6.5 2.5.6.6 2.5.6.7 2.5.6.8 2.5.6.9 2.5.6.10 2.6.1.1 2.6.1.2
2.6.1.3  2.6.1.4 2.6.1.5  2.6.1.6 2.6.1.7 2.6.1.8 2.6.1.9 2.6.1.10 2.6.2.1 2.6.2.2 2.6.2.3 2.6.2.4 2.6.2.5
2.62.6 2627 2628 2629 26210 263.1 2,632 2633 2634 2635 2636 2637 2638
2.63.9 26310 2641 2642 2643 2644 2645 2646 2647 2648 2649 26410 2651
2652 26353 2654 2655 2656 2657 2658 2659 26510 2661 2662 2663 2664
2.6.65 2666 2667 2668 2669 26610 2711 2712 2713 2714 2715 2716 2717
2718 2719 27110 2721 2722 2723 2724 2725 2726 2727 2728 2729 27210
2731 2732 2733 2734 2735 2736 2737 2738 2739 27310 2741 2742 2743
2744 2745 2746 2747 2748 2749 27410 2751 2752 2753 2754 2755 2756
2757 2758 2759 27510 27.6.1 2762 2763 2764 2765 2766 2767 2768 2769
2.7.6.10 2.8.1.1 2.8.1.2 2813 2.8.1.4 2.8.1.5 2.8.1.6 2.8.1.7 2.8.1.8 2.8.1.9 2.8.1.10 2.8.2.1 2.8.2.2
2823 2824 2825 2826 2827 2828 2829 28210 283l [2.832] 2833 2834 2835
2.8.3.2

2.83.6 2837 2838 2839 28310 284l 2842 2843 2844 2845 2846 2847 2848
2849 28410 2851 2852 2853 2854 2855 2856 2857 2858 2859 28510 28.6.1
2862 2863 2864 2865 2866 2867 2868 2869 28610 2911 2912 2913 2914
29.1.5 2916 2917 2918 2919 29110 2921 2922 2923 2924 2925 2926 2927
2928 2929 29210 2931 2932 2933 2934 2935 2936 2937 2938 2939  293.10
2941 2942 2943 2944 2945 2946 2947 2948 2949 29410 2951 2952 2953
2954 2955 29.5.6 2957 2.9.5.8 2959 2.9.5.10 2.9.6.1 2.9.6.2 2.9.6.3 2.9.64 2.9.6.5 2.9.6.6
29.67 29.68 2969 29610 21011 21012 21013 21014 2.10.1.5 21016 2.10.1.7 2.10.1.8
2.10.1.9 2.10.1.10 2.102.1 21022 21023 21024 21025 21026 21027 21028 21029
2.10.2.10 2.103.1  2.103.2 21033 21034 21035 2103.6 21037 21038 21039  2.103.10
21041 21042 21043 21044 21045 21046 21047 21048 21049 210410 2.105.1
21052 21053 21054 21055 21056 21057 21058 21059 210510 2.10.61  2.10.6.2
2.10.63 2.10.64 21065 21066 21067 2.10.68 21069 2.10.610 2.11.1.1 21112 [241.1.3]

2.11.1.3
21114 21115 21116 21117 21118 21119 211.1.10 21121 21122 21123 21124
2.11.25 211.2.6 2.11.27 211.2.8 2.11.29 2.11.2.10  2.11.3.1 2.11.3.2 2.11.3.3 2.11.3.4 21135
2113.6 21137 21138 21139 2113.10 21141 21142 21143 21144 21145 21146
21147 21148 21149 211410 21151 21152 21153 21154 21155 21156 21157
211,58 21159 211510 21161 211.62 21163 211.64 21165 21166 21167 2.11.68
211,69 211610 21211 21212 21213 21214 21215 21216 21217 21218 21219
212.1.10 21221 21222 21223 21224 21225 21226 21227 21228 21229 2.122.10
21231 21232 21233 21234 21235 21236 21237 21238 21239 212310 21241
21242 21243 21244 21245 21246 21247 21248 21249 212410 21251 21252
212,53 21254 21255 21256 21257 21258 21259 212510 21261 21262  2.12.63
2.12.6.4 21265 2.12.6.6 2.12.6.7 2.12.6.8 2.12.6.9 2.12.6.10  2.13.1.1 2.13.1.2 2.13.1.3 2.13.1.4
213.1.5 213.1.6 21317 213.1.8 21319 213.1.10 21321 21322 21323 21324 21325
213.2.6 21327 21328 21329 213210 21331 21332 21333 21334 21335 21336
21337 21338 21339 213310 21341 21342 21343 21344 21345 21346 21347
21348 21349 213410 21351 21352 21353 21354 21355 21356 21357 21358
2.13.59 213510 2.13.61 213.62 213.63 213.64 21365 213.66 2.13.67 2.13.68 2.13.69
2.13.6.10 2.14.1.1 21412 21413 21414 21415 21416 21417 21418 21419 2.14.1.10
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21421 21422 21423 21424 21425 21426 21427 21428 21429 214210 2.143.
21432 21433 21434 21435 2143.6 21437 21438 21439 214310 21441 21442
21443 21444 21445 21446 21447 21448 21449 214410 21451 21452 21453
21454 21455 21456 21457 21458 21459 214510 21461 21462 21463 21464
2.14.65 21466 2.14.67 21468 21469 214610 21511 21512 21513 21514 21515
21516 21517 21518 [2.1549] 215110 21521 21522 21523 21524 21525 21526
2.15.1.9
21527 21528 21529 215210 21531 21532 21533 21534 21535 21536 21537
2.153.8 2.153.9 2.153.10[2.154.4] 2.154.2 2.15.4.3 2.15.4.4 2.15.4.5 2.15.4.6 2.15.4.7 2.154.8
2.15.4.1
21549 215410 21551 21552 21553 21554 21555 21556 21557 21558 21559
2.15.5.10 2.15.6.1  2.15.62 21563 21564 21565 21566 21567 21568 21569 2.15.6.10
21611 21612 21613 21614 21615 21616 21617 21618 21619 216110 [2.46.2.1]
2.16.2.1
21622 21623 21624 21625 2162.6 21627 21628 21629 216210 2.163.1 21632
2.163.3 21634 2.163.5 2163.6 21637 21638 21639 2.163.10 21641 21642 21643
21644 21645 21646 21647 21648 21649 216410 21651 21652 21653 21654
2.16.5.5 2.16.5.6 21657 21658 21659 2.16.5.10  2.16.6.1 2.16.6.2 2.16.6.3 2.16.6.4  2.16.6.5
2.16.6.6 2.16.6.7 2.16.68 21669 216610 21711 217.12 [2.17.13] 2.17.14 2.17.1.5 2.17.1.6
2.17.1.3

217.1.7 217.18 2179 217.1.10 21721 21722 21723 21724 21725 21726 21727
21728 21729 217210 21731 21732 21733 21734 21735 21736 21737 21738
21739 2173.10 21741 21742 21743 21744 21745 21746 21747 21748 21749
217410 21751 2.17.52 21753 21754 21755 21756 21757 21758 21759 217510
217.6.1 217.62 2.17.63 217.64 21765 21766 217.67 21768 2.17.69 2.17.6.10 2.18.1.1
2.18.1.2 21813 21814 21815 2181.6 21817 21818 21819 2.181.10 21821 2.18.22
2.18.23 21824 2.1825 21826 2.18.2.7 2.18.2.8 2.18.2.9 2.18.2.10 2.18.3.1 2.18.3.2 2.18.3.3
2.18.3.4 2.183.5 2.183.6 2.183.7 2.18.3.8 2.18.3.9 2.18.3.10 2.18.4.1 2.18.4.2 2.18.4.3 2.18.4.4
2.184.5 2.184.6 2.1847 21848 21849 218410 21851 21852 21853 21854 21855
2.18.5.6 21857 2.18.58 21859 218510 21861 21862 21863 21864 21865 21866
2.18.6.7 21868 2.18.6.9 218610 219.0.1 21912 21913 21914 21915 219.1.6 2.19.1.7
2.19.1.8 2.19.1.9 2.19.1.10 21921 21922 21923 21924 21925 21926 21927 21928
21929 219.2.10 2.193.1 21932 21933 21934 21935 21936 21937 21938 21939
2.19.3.10 2.19.4.1 21942 21943 21944 21945 21946 21947 21948 21949 219410
2.19.51 21952 21953 21954 21955 21956 21957 21958 21959 219510 2.19.6.1
2.19.6.2 2.19.6.3 2.19.64 2.19.6.5 2.19.6.6 2.19.6.7 2.19.6.8 2.19.6.9 2.19.6.10  2.20.1.1 2.20.1.2
2.20.1.3 2.20.1.4 2.20.1.5 220.1.6 2.20.1.7 2.20.1.8 2.20.1.9 2.20.1.10  2.20.2.1 2.20.2.2 2.20.2.3
22024 22025 2.202.6 22027 22028 22029 220210 22031 22032 22033 22034
22035 2203.6 22037 22038 22039 220310 22041 22042 22043 22044 22045
2204.6 22047 22048 22049 220410 22051 22052 22053 22054 22055 22056
22057 22058 22059 220510 22061 22062 22063 220.64 22065 22066 22067
22068 220.69 220610 2.21.1.1 22112 220113 22114 220115 22016 22117 22118
221.1.9 221.1.10 22121 22122 22123 22124 22125 22126 22127 22128 22129
221.2.10 2.21.3.1  [2.213.2] 22133 22134 22135  2213.6 22137 [22138] [2.213.9] [2.213.10]

2.21.3.2 22138 221.3.9 221310
22141 22142 22143 22144 22145 2.21.4.6 2.21.4.7 2.21.4.8 2.21.4.9 2.21.4.10 22151
221,52 22153 221.54 22155 22156 22157 22158 22159 221510 22161 22162
221.63 221.64 221.65 22166 221.67 22168 22169 221610 22211 22212 22213
22214 22215 2221.6 22217 22218 22219 222110 22221 22222 22223 22224
22225 22226 22227 22228 22229 222210 22231 22232 22233 22234 22235
2223.6 22237 22238 22239 222310 22241 22242 22243 22244 22245 22246
22247 22248 22249 222410 22251 22252 22253 22254 22255 22256 22257
22258 22259 222510 22261 22262 22263 22264 22265 22266 22267 22268
22269 222610 22311 223.1.2 22313 22314 22315 22316 22317 22318 22319
2.23.1.10 2.23.2.1  2.23.22 22323 22324 2.23.2.5 2.23.2.6 2.23.2.7 2.23.2.8 2.23.2.9 2.23.2.10
22331 22332 22333 22334 22335 22336 22337 22338 22339 223310 22341
22342 22343 22344 22345 22346 22347 22348 22349 223410 22351 22352
223.53 22354 22355 22356 22357 22358 22359 223510 22361 223.62 223.63
223.64 223.65 2.23.6.6 22367 223.68 22369 223610 22411 22412 22413 22414
22415 22416 22417 22418 22419 224110 22421 22422 22423 22424 22425
22426 22427 22428 22429 224210 22431 22432 22433 22434 22435 22436
22437 22438 22439 224310 22441 22442 22443 22444 22445 22446 22447
22448 22449 224410 22451 22452 22453 22454 22455 22456 22457 22458
22459 224510 2.24.6.1 22462 22463 2.24.64 2.24.6.5 2.24.6.6 2.24.6.7 2.24.6.8 2.24.6.9
224,610 2.25.1.1  2.251.2 22513 22514 22515 2251.6 22517 22518 22519 225.1.10
22521 22522 22523 22524 22525 22526 22527 22528 22529 225210 2253.1
22532 22533 22534 22535 2253.6 22537 22538 22539 225310 22541 22542
22543 22544 22545 22546 22547 22548 22549 225410 22551 22552 22553
22554 22555 22556 22557 22558 22559 225510 22561 22562 22563 225.64
22565 225.6.6 22567 22568 22569 225610 3.1.11 3112 3113 3114 3115 3.1.1.6
3.1.1.7 3118 3119 31110 3.1.21 3122 3123 3124 3125 3126 3127 3128  3.1.29
3.1.2.10 3.13.1  [3.132] [3.13.3] 3.1.34 3135  [3.13.6] 3137 3138 3139 31310 3141 3.1.4.2

3.1.3.2 3.1.33 3.1.3.6
3.1.43 3144 3145 3146 3147 3148 3149 31410 3.151 3152 3153 3.1.54 3155
3156 3157 3158 3159 31510 3.1.6.1 3.1.62 3163 3164 3165 3166 3167  3.1.68
3169 3.1.610 3211 3212 3213 3214 3215 3216 3217 3218 3219 32110 3221
3222 3223 3224 3225 3226 3227 3228 3229 32210 3231 3232 3233 3234
3235 3236 3237 3238 3239 32310 3241 3242 3243 3244 3245 3246 3247
3248 3249 32410 3251 3252 3253 3254 3255 3256 3257 3258 3259 32510
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32,61 3262 [3263]1[3264] 3265 3266 3267 3268 3269 32610 33.1.1 3312 33.13
32.63 3.2.64
33.1.4 3315 3316 3317 3318 3319 33110 3321 3322 3323 3324 3325 3326
3327 3328 3329 33210 3331 3332 3333 3334 3335 3336 3337 3338 3339
33.3.10 3341 3342 3343 3344 3345 3346 3347 3348 3349 33410 3351 3352
3353 3354 3355 3356 3357 3358 3359 33510 3361 33.62  33.63 33.64  33.65
33.6.6 3367 33.68 3369 33.610 3411 3412 3413 3414 3415 3416 3417 3418
34.1.9 34110 3421 3422 3423 3424 3425 3426 3427 3428 3429 34210 3431
3432 3433 3434 3435 3.4.3.6 34.3.7 3.4.3.8 3439 3.4.3.10 34.4.1 3.4.4.2 3443 3.4.4.4
3445 3446 3447 3448 3449 34410 3451 3452 3453 3454 3455 3456 3457
3458 3459 34510 3461 3462 3463 3464 3465 3466 3467 3468 3469 34610
3511 3512 3513 3514 3515 3516 3517 3518 3519 35110 3521 3522 3523
3524 3525 3526 3527 3528 3529 35210 3531 3532 3533 3534 3535 3536
3537 3538 3539 35310 3.541 3542 3543 3544 3545 3546 3547 3548 3549
35410 3551 3552 3553 3554 3555 3556 3557 3558 3559 35510 3561 3562
3.5.63 3564 3565 3566 3567 3568 3569 35610 3611 3612 3613 3614 3615
3.6.1.6 3.617 3618 3619 3.6110 3.6.2.1 3.622  3.623  3.624 3625  3.626 3627  3.6.2.8
3.6.2.9 3.6.2.10 3.63.1 3.6.3.2 3.6.3.3 3.63.4 3.6.3.5 3.6.3.6 3.6.3.7 3.63.8 3.6.3.9 3.6.3.10 3.6.4.1
3.642 3.643  3.644 3.645 3.646  3.647  3.648  3.649 36410 3.65.1 3.652  3.653  3.654
3.655 3656 3.657 3.658 3659 36510 3661 3.6.62  3.6.63  3.6.64  3.6.65 3.6.6.6  3.6.6.7
3.6.68 3669 36610 3711 3712  [3713] 3714 3715 3716 3717  [3.718] 3719  3.7.1.10
3.7.1.3 3.7.1.8
3721 3722 3723 3724 3725 3726 3727 3728 3729 37210 3731 3732 3733
3734 3735 3736 3737 3738 3739 37310 3741 3742 3743 3744 3745 3746
3747 3748 3749 37410 3751 3752 3753 3754 3755 3756 3757 3758 3759
37510 3761 3762 3763 37.64 3765  37.66 3767 3768  37.69 37610 381.1 3.8.1.2
3.8.1.3 3814 3.8.1.5 3.81.6 3.8.1.7 3.8.1.8 3.8.1.9 3.8.1.10 3.8.2.1 3.8.2.2 3.8.23 3.8.24 3.8.2.5
3.8.2.6 3.827 3.8.2.8 3.829 3.8.2.10 3.83.1 3.8.3.2 3.83.3 3.834 3.8.3.5 [3.83.6] 3.8.3.7 3.8.3.8
3.8.3.6
3.83.9 38310 3.841 3842 3843 3844 3845 3846 3847 3848 3849 38410 3851
3.852 3853 3854 3855 3856 3857 3858 3859 38510 3861 3862 3863 3864
3.8.65 3866 3867 3868 3869 38610 39.11 3912 3913 3914  39.15 39.1.6  39.1.7
3.9.1.8 3919 39110 3921 3922 3923 3924 3925 3926 3927 3928 3929 39210
3.93.1 3932 3933 3934 3935 3936 3937 3938 3939 39310 3941 3942 3943
3.94.4 3945 3946 3947 3948 3949 39410 3951 3952 3953 3954 3955 3956
3957 3958 39.59 39510 3.9.6.1 3.9.6.2 3.9.6.3 39.6.4 3.9.6.5 3.9.6.6 3.9.6.7 3.9.6.8 3.9.6.9
3.9.6.10 3.10.1.1 3.10.1.2 3.10.1.3  3.10.1.4 3.10.1.5 3.10.1.6 3.10.1.7 3.10.1.8 3.10.1.9 3.10.1.10
3.102.1 3.1022 3.1023 3.1024 31025 31026 3.1027 31028 3.1029 3.102.10 3.103.1
3.103.2 31033 3.103.4 3.1035 3.103.6 31037 31038 31039 3.103.10 3.104.1 3.104.2
31043 3.1044 31045 3.1046 3.1047 31048 3.1049 310410 3.1051 31052  3.1053
31054 3.1055 31056 3.1057 3.1058 31059 310510 3.10.61 3.1062 3.10.63  3.10.64
3.10.65 3.10.6.6 3.10.67 3.10.68 3.10.69 3.10.610 3.11.1.1 31112 [3.11.13] 31114  3.11.15
3.11.1.3
3.11.1.6 3.11.17 31118 31119 3.11.1.10 31121 31122 31123 3.1124 31125 3.11.26
31127 31128 31129 311210 31131 31132 31133 31134 31135 31136 3.11.37
3.11.3.8 3.11.3.9 3.11.3.10 3.11.4.1 3.11.4.2 3.11.43 3.11.4.4 3.11.4.5 3.11.4.6 3.11.4.7 3.11.4.8
31149 311410 3.11.51 3.1152 31153 31154 31155 31156 3.11.57 31158 3.11.59
3.11.5.10 3.11.6.1  3.11.62 3.11.63 3.11.64 31165 3.11.6.6 3.11.67 3.11.68 3.11.69 3.11.6.10
31201 31212 31213 31214 31215 31216 31217 31218 31219 312110 3.122.1
31222 31223 31224 31225 31226 31227 31228 31229 312210 31231 3.1232
31233 31234 31235 31236 31237 31238 31239 312310 3.1241 31242 3.1243
31244 31245 31246 3.1247 31248 31249 312410 31251 31252 31253 31254
312,55 31256 31257 31258 31259 312510 31261 31262 3.12.63 31264  3.12.65
3.12.6.6 3.12.67 3.12.68 3.12.69 3.12.610 3.13.1.1 3.13.1.2 [3.13.13] 3.3.14 31315 3.13.16
3.13.1.3
3.13.1.7 3.13.1.8 3.13.1.9 3.13.1.10 3.132.1 31322 31323 31324 31325 31326 3.13.27
3.13.2.8 31329 3.13.2.10 3.133.1 31332 31333 31334 31335 3.133.6 31337 3.1338
31339 3.133.10 3.1341 3.1342 3.1343 31344 31345 31346 3.1347 31348 3.1349
3.13.4.10 3.135.1  3.13.52 31353 3.13.54 31355 31356 31357 31358 31359 3.135.10
3.13.6.1 3.13.62 3.13.63 3.13.64 3.13.65 3.13.66 3.13.67 3.13.68 3.13.69 3.13.6.10 3.14.1.1
31412 31413 31414 31415 3.141.6 31417 31418 31419 3.141.10 31421 3.1422
31423 3.1424 31425 3.1426 31427 31428 31429 314210 3.143.1 31432 3.1433
31434 31435 3.143.6 3.1437 3.143.8 31439 314310 31441 3.1442 31443 3.1444
3.144.5 3.144.6 3.144.7 3.1448 3.1449 3.14.4.10 3.145.1 3.14.5.2 3.14.5.3 3.145.4  3.1455
3.14.5.6 3.1457 3.14.58 3.1459 314510 3.14.61 3.1462 3.14.63 3.1464 31465 3.1466
3.14.6.7 3.1468 3.14.69 3.14610 3.151.1 31512 31513 31514 31515 31516 3.15.17
3.15.1.8 31519 3.151.10 3.152.1 31522 31523 31524 31525 31526 31527 3.1528
31529 3.152.10 3.153.1 3.1532 3.1533 31534 31535 31536 3.1537 31538 3.1539
3.153.10 3.154.1  3.154.2 3.1543 3.1544 31545 31546 31547 31548 31549 3.154.10
31551 31552 31553 3.1554 31555 31556 31557 31558 [3.4559] 3.155.10 3.15.6.1
3.15.5.9
3.15.62 3.15.63 3.15.64 3.1565 3.156.6 31567 31568 31569 3.15610 3.16.1.1 3.16.1.2
3.16.1.3 3.16.14 3.16.1.5 3.16.1.6 3.16.1.7 3.16.1.8 3.16.1.9 3.16.1.10 3.16.2.1 3.16.2.2 3.16.2.3
3.16.2.4 31625 3.16.2.6 3.1627 3.162.8 31629 3.162.10 3.163.1 3.1632 31633 3.1634
3.163.5 3.163.6 3.163.7 3.1638 3.163.9 316310 3.1641 31642 3.1643 31644 3.1645
3.164.6 3.1647 3.1648 3.1649 3.164.10 31651 3.1652 31653 3.1654 31655 3.1656
31657 3.1658 3.16.59 3.165.10 3.16.6.1 3.16.62 3.1663 3.16.64 3.1665 3.16.6.6 3.16.6.7
3.16.6.8 3.16.69 3.16.6.10 3.17.1.1  3.17.1.2  [3.1743] 3.17.14 31715 3.17.1.6 3.17.1.7 3.17.18

3.17.1.3
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3.17.19 3.17.1.10 3.17.21 31722 31723 31724 31725 31726 31727 31728 31729
3.17.2.10 3.17.3.1  3.17.3.2 31733 31734 31735 3.173.6 31737 31738 31739 3.17.3.10
31741 31742 31743 3.1744 31745 31746 31747 31748 31749 317410 [3.475.1]

3.17.5.1
3.17.52 31753 31754 31755 31756 31757 31758 31759 317510 3.17.61 3.17.62
3.17.63 3.17.64 3.17.65 3.17.66 3.17.67 3.17.68 3.17.69 3.17.6.10 3.18.1.1 3.1812  3.18.1.3
3.18.1.4 3.18.1.5 3.181.6 3.1817 3.181.8 31819 3.181.10 3.1821 3.1822 3.1823 3.18.24
3.182.5 3.182.6 3.18.2.7 3.182.8 3.182.9 3.18210 3.183.1 3.1832 3.1833 3.1834  3.183.5
3.18.3.6 3.18.3.7 3.18.3.8 3.183.9 3.18.3.10 3.184.1 3.18.4.2 3.18.4.3 3.18.4.4 3.18.4.5 3.18.4.6
3.184.7 3.184.8 3.1849 3.184.10 3.1851 3.1852 3.1853 3.1854 31855 3.1856 3.185.7
3.18.5.8 3.1859 3.18.5.10 3.18.6.1 3.18.6.2 3.18.63 3.1864 3.1865 3.186.6 3.1867 3.18.68
3.18.6.9 3.18.6.10 3.19..1 3.19..2 3.19.1.3 31914 3.19.1.5 3.19.1.6 3.19.1.7 3.19.1.8 3.19.19
3.19.1.10 3.19.2.1  3.19.2.2 3.1923 31924 31925 31926 31927 31928 31929 3.19.2.10
3.19.3.1 [3.19.32]  3.193.3 3.1934 31935 31936 3.1937 31938 3.1939 3.193.10 3.194.1

3.19.3.2
3.194.2 31943 3.194.4 [3.494.5] 3.194.6 31947 31948 31949 319410 31951 3.1952
3.19.4.5
3.19.53 3.19.54 3.19.55 3.195.6 3.19.5.7 3.19.5.8 3.19.5.9 3.19.5.10 3.19.6.1 3.19.6.2 3.19.6.3
3.19.64 3.19.65 3.19.6.6 3.19.67 3.19.6.8 3.19.69  3.19.610 3.20.1.1 3.20.1.2  3.20.1.3  3.20.14
3.20.1.5 3.20.1.6 3.20.1.7 3.20.1.8 32019 3.20.1.10 32021 3.202.2 32023 3.202.4 32025
3.202.6 32027 3.202.8 32029 320210 32031 32032 32033 32034 32035 32036
3.203.7 32038 3.203.9 [3.203.40]3.204.1  3.2042 32043 3.2044 32045 32046 32047
3.20.3.10
3.204.8 32049 320410 3.2051 32052 32053 32054 32055 32056 3.2057 32058
32059 3.205.10 3.20.61 3.20.62 3.20.63 3.20.64 32065 3.20.66 3.20.67 3.20.68  3.20.6.9
3.20.6.10 3.21.1.1  3.21.1.2 3.21.1.3  3.21.14 32115 32116 320117 32118 320119 3.21.1.10
3.21.2.1 3.21.2.2  3.21.23 3.21.24 3.21.25 3.21.2.6 3.21.2.7 3.21.2.8 3.21.2.9 3.21.2.10  3.21.3.1
3.21.3.2 [3.213.3] [3.213.4] [3.213.5] 3.21.3.6 3.21.3.7 [3.213.8] [3.213.9] 3.21.3.10 3.21.4.1 3.21.4.2
3.21.3.3 32134 32135 32138 32139
32143 32144 32145 32146 32147 32148 32149 321410 32151 32152 32153
321,54 32155 32156 32157 32158 32159 321510 32161 32162 32163 32164
3.21.65 32166 3.21.67 32168 32169 321610 32211 32212 [3.2213] 3.22.1.4 32215
3.22.1.3

3.22.1.6 3.22.1.7 3.22.1.8 32219 322110 32221 32222 32223 32224 32225 32226
32227 32228 3.2229 322210 32231 32232 32233 32234 32235 32236 32237
3.22.3.8 3.22.3.9 3.22.3.10 3.224.1 3.224.2 3.22.43 3.22.4.4 3.22.4.5 3.22.4.6 3.22.4.7 [3.224.8]

3.22.4.8
32249 322410 3.22.51 32252 32253 32254 32255 32256 32257 3.2258 32259
3.22.5.10 3.22.6.1  3.22.62 3.22.63 3.22.64 32265 32266 32267 32268 32269 3.226.10
3231 3.23.12 32313 3.23.14 32315 32316 32317 32318 32319 323110 32321
3.23.22 32323  3.2324 32325 32326 32327 32328 32329 323210 32331 32332
32333 32334 32335 3.233.6 32337 32338 32339 323310 32341 32342 32343
32344 32345 32346 32347 32348 32349 323410 32351 32352 32353 32354
3.23.55 3.235.6 3.23.57 3.2358 32359 323510 32361 3.23.62 3.23.63 3.23.64 3.23.65
3.23.6.6 3.23.67 3.23.68 3.23.69 3.23.610 32411 32412 32413 32414 32415 32416
3.24.1.7 3.24.1.8 3.24.19 3.241.10 3.24.2.1 3.24.2.2 3.24.2.3 3.24.2.4  3.24.25 3.24.2.6 3.24.2.7
3.24.2.8 32429 3.24.2.10 3.243.1 32432 32433 32434 32435 32436 32437 32438
3.243.9 3243.10 32441 32442 32443 32444 32445 32446 32447 32448 32449
3.24.4.10 3.245.1 32452 32453 32454 32455 32456 32457 32458 32459 324510
3.24.6.1 32462 3.24.63 32464 32465 32466 32467 32468 32469 324610 325.1.1
32512 32513 32514 32515 32516 32517 32518 32519 325110 32521 32522
32523 32524 32525 32526 32527 32528 32529 325210 32531 32532 32533
32534 32535 3.253.6 3.253.7 3.253.8 32539 325310 32541 32542 32543 32544
32545 3.254.6 32547 32548 32549 325410 32551 32552 32553 32554 32555
3.25.5.6 3.25.5.7 3.255.8 3.2559 3.255.10 3.25.6.1 3.25.6.2 3.25.6.3 3.25.6.4 3.25.6.5 3.25.6.6
3.25.6.7 3.25.68 3.25.69 325610 4111 4112 4113 4114 4115 4116 4117 4118 4119
41110 4121 4122 4123 4124 4125 4126 4127 4128 4129 41210 4131 4132
4133 4134 4135 4136 4137 4138 4139 41310 4141 4142 4143 4144 4145
4146 4147 4148 4149 41410 4151 4152 4153 4154 4155 4156 4157 4158
4159 41510 4161 4162 41.63 4164 4165 4166 4167 4168 4169 41610 42.1.1
4212 [4243] 4214 4215 4216 4217 4218  [42.1.942.1.10] 4221 4222 4223 4224

4.2.1.3 4219 42110
4225 4226 4227 4228 4229 42210 4231 4232 4233 4234 4235 4236 4237
4238 4239 4.2.3.10 4.24.1 4.2.4.2 4243 4.2.4.4 4245 4.2.4.6 4247 4248 4.2.4.9 4.2.4.10
4251 4252 4253 4254 4255 4256 4257 4258 4259 42510 4261 4262 4263
4264 4265 4266 4267 4268 4269 42610 4311 4312 4313 4314 4315  43.16
4317 4318 4319 43.1.10 4321 4322 4323 4324 4325 4326 4327 4328 4329
43210 4331 4332 4333 4334 4335 4336 4337 4338 4339 43310 4341 4342
4343 4344 4345 4346 4347 4348 4349 43410 4351 4352 4353 4354 4355
4356 4357 4358 4359 43510 4361 4362 4363 4364 4365 4366 4367  43.68
43.69 43610 4411 4412 4413 4414 4415 4416 4417 4418 4419 44110 4421
4422 4423 4424 4425 4426 4427 4428 4429 44210 4431 4432 4433 4434
4435 4436 4437 4438 4.4.3.9 4.4.3.10 4.4.4.1 4442 4.4.4.3 4444 4.4.4.5 44.4.6 4.4.4.7
4448 4449 44410 4451 4452 4453 4454 4455 4456 4457 4458 4459 44510
4461 4462 4463 4464 4465 4466 4467 4468 4469 44610 4511 4512  [45.13]
4.5.1.3

4514 4515 4516 4517 4518 4519 45110 4521 4522 4523 4524 4325 4526
4527 4528 4529 45210 4531 43532 4533 4534 4535 4536 4537 4538 45309
45310 4541 4542 4543 4544 43545 4546 4547 4548 4549 45410 4551 4552
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4553 4554 4555 4556 4.5.5.7 4558 4.5.5.9 45510 4.5.6.1 4.5.6.2 4.5.6.3 45.6.4 4.5.6.5
4.5.6.6 4.5.6.7 4.5.68 4.5.69 4.5.6.10  4.6.1.1 4.6.1.2 [4.6.13] 4.6.1.4 4.6.1.5 4.6.1.6 4.6.1.7 4.6.1.8
4.6.1.3
4.6.1.9 4.61.10 4621 4622 4.6.2.3 4.6.2.4 4.6.2.5 4.6.2.6 4.6.2.7 4.6.2.8 4.6.2.9 4.6.2.10 4.6.3.1
4.63.2 4633 4.6.34 4635 4.6.3.6 4.6.3.7 4.6.3.8 4.6.3.9 4.6.3.10 4.64.1 4.6.4.2 4.6.4.3 4.6.4.4
4.6.45 4.64.6 4.6.47 4648 4.6.4.9 4.6.4.10 4.6.5.1 4.6.5.2 4.6.5.3 4.6.5.4 4.6.5.5 4.6.5.6 4.6.5.7
4.6.5.8 4659 4.6.5.10 [4.6.6.4] 4.6.6.2 4.6.6.3 4.6.6.4 4.6.6.5 4.6.6.6 4.6.6.7 4.6.6.8 4.6.6.9 [4.6.6.19]
4.6.6.1 4.6.6.10
4.7.1.1 4712 4713 4714 4.7.1.5 4.7.1.6 4.7.1.7 4.7.1.8 4.7.1.9 4.7.1.10  4.7.21 4.7.2.2 4.7.2.3
4724 4725 4.7.2.6 4727 4.7.2.8 4.7.2.9 [47.2.40] 4.73.1 4.7.3.2 4733 4.7.3.4 4.7.3.5 4.7.3.6
4.7.2.10
4737 4738 4739 47310 4741 4.74.2 4.7.4.3 4744 4.7.4.5 4.74.6 4.7.4.7 4748 4.7.4.9
47410 4.75.1 4752 4753 4.7.5.4 4755 4.7.5.6 4.7.5.7 4758 4759 4.7.5.10 4.7.6.1 4.7.6.2
4763 4764 4.7.65 4.7.6.6 4.7.6.7 4.7.68 4.7.6.9 4.7.6.10 48.1.1 48.1.2 4.8.1.3 4814 48.1.5
481.6 4817 4818 4819 4.8.1.10 4821 4822 4823 4824 4825 4.8.2.6 4.82.7 48.2.8
4829 48210 [4.83.1] [4.832] 4.833 4834 [4.83.5] 4.8.3.6 4.8.3.7 4.8.3.8 4.8.3.9 4.83.10 4841

4842 4843 4.8.44 4845 4.8.4.6 4.8.4.7 4.8.4.8 4.8.4.9 4.8.410 4851 4.8.5.2 4.8.5.3 4.8.5.4
4855 4856 4857 4858 4.8.5.9 4.8.5.10 4.8.6.1 4.8.6.2 4.8.6.3 4.8.6.4 4.8.6.5 4.8.6.6 4.8.6.7
4.8.6.8 4.8.6.9 4.8.6.10 4.9.1.1 4.9.1.2 49.1.3 4.9.1.4 49.1.5 4.9.1.6 4.9.1.7 49.1.8 49.1.9 4.9.1.10
4921 4922 4923 4924 4.9.2.5 4.9.2.6 4.9.2.7 4928 4.9.2.9 4.9.2.10 4931 4932 4933
4934 4935 49.3.6 4937 4.9.3.8 4939 49310 4941 4942 4943 4944 4945 4.9.4.6
4947 4948 4949 49410 3951 3952 3.9.5.3 3954 3.9.5.5 395.6 3.9.5.7 39.58 3.9.5.9
3.9.5.10 4.9.6.1 49.62 49.63 4.9.6.4 4.9.6.5 4.9.6.6 4.9.6.7 4.9.6.8 4.9.6.9 4.9.6.10 4.10.1.1 4.10.1.2
4.10.1.3 4.10.14 4.10.1.5 4.10.1.6 4.10.1.7 4.10.1.8 4.10.1.9  4.10.1.10 4.10.2.1 4.10.2.2 4.10.23

4.10.2.4 4.10.25 4.10.2.6 4.10.2.7 4.10.2.8 4.10.29 4.10.2.10  4.10.3.1 4.10.3.2 4.103.3 41034

4.10.3.5 4.103.6 4.103.7 4.103.8 41039 4.10.3.10 4.104.1 4.10.4.2 41043 4.10.44 41045

4.104.6 41047 4.104.8 41049 4.104.10 4.10.5.1 4.10.5.2 41053 41054 41055 4.105.6

4.10.5.7 41058 41059 4.10.5.10 4.10.6.1 4.10.6.2 4.10.6.3 4.10.6.4  4.10.6.5 4.10.6.6  4.10.6.7

4.10.6.8 4.10.6.9 4.10.6.10 4.11.1.1 4.11.1.2 4.11.13 4.11.14  411.1.5 41116 411.1.7 41118

4.11.1.9 4.11.1.10 4.11.2.1 41122 411.23 4.11.24  4.11.25 4.11.2.6  4.11.2.7 411.2.8 41129

4.11.2.10 411.3.1 4.11.3.2 41133 41134 41135 4.11.3.6 4.11.3.7 41138 41139 4.113.10

41141 41142 41143 41144 41145 4.11.4.6 41147 41148 41149 411410 41151

4.11.5.2 41153 41154 41155 41156 41157 4.11.5.8 41159 411510 4.11.6.1 4.11.6.2

4.11.6.3 4.11.64 4.11.6.5 4.11.6.6 4.11.6.7 4.11.6.8 4.11.6.9  4.11.6.10 4.12.1.1 4.12.1.2 4.12.1.3

4.12.14 41215 41216 4.12.1.7 41218 41219 4.12.1.10 4.12.2.1 41222 41223 41224

4.12.2.5 4.122.6 41227 41228 41229 412210 4.123.1 4.12.3.2 41233 4.12.3.4 41235

4.12.3.6 41237 4.12.3.8 41239 4123.10 41241 41242 41243 41244 41245 41246

41247 41248 41249 412410 4.125.1 4.12.5.2 4.12.5.3 4.12.54 41255 4.12.5.6 41257

4.12.5.8 41259 412510 412.6.1 41262 4.12.63 4.12.64  4.12.65 4.12.6.6  4.12.6.7 4.12.6.8

4.12.69 4.12.6.10 4.13.1.1 4.13.1.2 4.13.13 4.13.1.4  4.13.15 4.13.1.6  4.13.1.7 4.13.1.8 41319

4.13.1.10 4.13.2.1  4.13.2.2 41323 41324 41325 4.13.2.6 41327 41328 41329 413210

4.13.3.1 41332 41333 41334 41335 4.13.3.6 4.13.3.7  4.13.3.8 41339 4133.10 4.134.1

41342 41343 41344 41345 41346 4.13.47 41348 41349 4.134.10 4.13.5.1 4.13.5.2

4.13.53 41354 41355 41356 41357 41358 4.13.59 4.13.510 4.13.6.1 4.13.6.2  4.13.6.3

4.13.64 4.13.6.5 4.13.6.6 4.13.6.7 4.13.6.8 4.13.69 4.13.6.10 4.14.1.1 4.14.12 41413 41414

4.14.15 4.141.6 4.141.7 41418 41419 414110 41421 4.142.2 41423 4.142.4 41425

4.142.6 41427 41428 41429 4142.10 4.143.1 41432  4.1433 41434 41435 41436

4.143.7 41438 41439 4.143.10 4.144.1 4.144.2 4.144.3 41444 41445 4.144.6 41447

41448 41449 414410 41451 41452 41453 41454 41455 4.14.5.6 41457 41458

41459 414510 4.14.6.1 41462 41463 4.14.64  4.14.65 4.14.6.6 41467 41468 4.14.69

4.14.6.10 4.15.1.1  4.15.1.2 41513 41514 41515 4.15.1.6 4.15.1.7 41518 41519 4.15.1.10

4.15.2.1 41522 41523 41524 41525 4.15.2.6 4.15.2.7 41528 41529 415210 4.153.1

4.153.2 41533 41534 41535 4.153.6 41537 4.15.3.8 41539 4.153.10 4.154.1 4.15.4.2

41543 41544 41545 41546 41547 41548 41549 415410 4.155.1 4.15.52 41553

4.15.54 41555 4.155.6 41557 41558 41559 4.15.5.10 4.15.6.1 4.15.6.2  4.15.6.3 4.15.64

4.15.6.5 4.15.6.6 4.15.6.7 4.15.6.8 41569 415610 416.1.1 4.16.1.2 4.16.1.3 4.16.1.4  4.16.1.5

4.16.1.6 4.16.1.7 4.16.1.8 4.16.1.9 4.16.1.10 4.16.2.1 4.16.2.2  4.16.2.3 4.16.24 41625 4.16.2.6

4.16.2.7 41628 41629 4.16.2.10 4.163.1 4.16.3.2 4.16.3.3 4.16.3.4 41635 4.16.3.6  4.16.3.7

4.16.3.8 4.163.9 4.16.3.10 4164.1 41642 41643 41644 41645 4.164.6 41647 41648

41649 4.164.10 4.165.1 4.165.2 41653 4.16.54 41655 4.16.5.6  4.16.5.7 41658 41659

4.16.5.10 4.16.6.1  4.16.6.2 4.16.6.3 4.16.64  4.16.6.5 4.16.6.6  4.16.6.7 4.16.6.8  4.16.6.9  4.16.6.10

4.17.1.1 4.17.1.2 417.1.3 4.17.1.4 4.17.15 4.17.1.6 4.17.1.7 417.1.8 41719 4.17.1.10 4.17.2.1

4.17.22 41723 41724 41725 41726 4.17.27 4.17.2.8 41729 4.17.2.10 4.173.1 4.17.3.2

4.17.33 41734 41735 4.173.6 4173.7 41738 4.17.39  4.17.3.10 4.174.1 41742 41743

41744 41745 41746 41747 41748 41749 4.17.4.10 4.17.5.1 41752 41753 41754

4.17.55 41756 41757 41758 41759 417510 4.17.6.1 4.17.6.2 4.17.63 4.17.6.4 4.17.65

4.17.6.6 4.17.6.7 4.17.6.8 41769 4.17.6.10 4.18.1.1 4.18.1.2  4.18.1.3 4.18.14 41815 4.18.1.6

4.18.1.7 4.18.1.8 4.18.1.9 4.18.1.10 4.18.2.1 4.18.2.2 4.18.2.3 41824 41825 4.182.6 4.18.2.7

4.18.2.8 4.18.29 4.18.2.10 4.183.1 4.183.2 4.1833 4.18.34  4.18.3.5 4.18.3.6  4.183.7 4.183.8

4.18.3.9 4.183.10 4.184.1 4.184.2 4.1843 4.1844  4.1845 4.184.6 4.184.7 41848 41849

4.18.4.10 4.18.5.1 4.18.5.2 4.1853 41854 41855 4.18.5.6 41857 41858 41859  4.185.10

4.18.6.1 4.18.6.2 4.18.6.3 4.18.6.4 4.18.6.5 4.18.6.6 4.18.6.7 4.18.6.8 4.18.6.9 4.18.6.10 4.19.1.1

4.19.1.2 4.19.13 4.19.14 4.19.1.5 419.1.6 4.19.1.7 4.19.1.8  4.19.1.9 4.19.1.10 4.19.2.1 4.19.2.2

4.19.23 41924 41925 41926 4192.7 4.19.28 4.19.29  4.19.2.10 4.193.1 4.19.3.2 41933

41934 41935 4.193.6 41937 41938 41939 4.19.3.10 4.194.1 41942 41943 41944

41945 4.194.6 41947 41948 41949 419410 4.195.1 41952 41953 4.19.54 41955

4.19.5.6 41957 41958 41959 419510 4.19.6.1 4.19.6.2  4.19.6.3 4.19.64  4.19.6.5 4.19.6.6

4.19.6.7 4.19.6.8 4.19.6.9 4.19.6.10 4.20.1.1 4.20.1.2 4.20.1.3 4.20.1.4  4.20.1.5 4.20.1.6  4.20.1.7
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420.1.8 42019 4.20.1.10 420.2.1 42022 42023 42024 42025 4202.6 42027 42028
42029 420210 4203.1 42032 42033 42034 42035 4203.6 42037 42038 4.203.9
4203.10 4204.1 42042 42043 42044 42045 42046 42047 42048 42049 4204.10
4205.1 42052 42053 42054 42055 42056 42057 42058 42059 420510 4.20.6.1
420.62 42063 42064 42065 42066 420.67 42068 42069 420610 42111 421.1.2
42113 42114 42115 [41.16] 42117 42018 42119 4201110 42121 42122 42123
4.21.1.6
42124 42125 42126 42127 42128 42129 421210 42131 42132 [42133] [4.2134]
4.21.3.3 4.21.3.4
42135 [4213.6] 42137 [4.213.8] 42139 [4.213.10] 42141 42142 42143 42144 42145
4.21.3.6 421.3.8 4.21.3.10
42146 42147 42148 42149 421410 42151 42152 42153 42154 42155 42156
42157 42158 42159 421510 42161 42162 421.63 421.64 42165 42166 4.21.6.7
421.68 421.69 421.6.10 422.1.1 42212 42213 42214 42215 42216 42217 422.18
42219 422110 42221 42222 42223 42224 42225 42226 42227 42228 422209
422210 4223.1 42232 42233 42234 42235 42236 42237 42238 42239 4223.10
42241 42242 42243 42244 42245 42246 42247 42248 42249 422410 4.225.1
42252 42253 42254 42255 42256 4.22.5.7 4.22.5.8 4.22.5.9 4.22.5.10 4.22.6.1 4.22.6.2
422,63 4.22.64 42265 422.6.6 42267 42268 42269 422610 42311 42312 42313
42314 42315 42316 42317 42318 42319 423110 42321 42322 42323 42324
42325 4232.6 42327 42328 42329 423210 42331 42332 42333 42334 42335
4233.6 42337 42338 42339 423310 42341 42342 42343 42344 42345 42346
42347 42348 42349 423410 42351 42352 42353 42354 42355 42356 42357
42358 42359 423510 423.6.1 423.62 423.63 4.23.64 42365 4.23.6.6 42367 4.23.68
423.69 4.23.6.10 42411 42412 [424.13] 42414 42415 42416 42417 42418 424109
4.24.1.3
4.24.1.10 4.24.2.1 42422 42423 42424 42425 4.24.2.6 4.24.2.7 42428 42429 424210
42431 42432 42433 42434 42435 42436 42437 42438 42439 424310 42441
42442 42443 42444 42445 42446 42447 42448 42449 424410 42451 42452
42453 42454 42455 42456 42457 42458 42459 424510 42461 42462 42463
42464 42465 42466 42467 42468 42469 424610 42511 42512 42513 42514
42515 4251.6 42517 42518 42519 425110 42521 42522 42523 42524 42525
4252.6 42527 42528 42529 425210 42531 42532 42533 42534 42535 42536
42537 42538 42539 425310 42541 42542 42543 42544 42545 42546 42547
42548 42549 425410 42551 42552 42553 42554 42555 42556 42557 42558
42559 425510 4.25.6.1 4.25.6.2 42563 4.25.6.4 4.25.6.5 4.25.6.6 4.25.6.7 4.25.6.8  4.25.6.9
4.25.6.10 5.1.1.1 5.1.1.2 5113 5.1.1.4 5.1.1.5 5.1.1.6 5.1.1.7 5.1.1.8 5.1.1.9 5.1.1.10 5.1.2.1 5.1.2.2
5123 5124 5125 5126 5127 5128 5129 51210 5131 [5.132] [5.13.3] 5134 5135
5132 5133
513.6 [5.137]  [5.13.8] 5139  [513.10] 5.1.4.1 5142 5143 5144 5145  [5146] 5147 5148
5137 5138 5.1.3.10 5.1.4.6
5149 [51.410] 5151 5152 5153 5154 5155 5156 5157 5158 5159 51510 5161
5.1.4.10
51.62 5163 5164 5165 51.66 5167 5168 5169 51610 52.1.1 5.2.1.2 [5.2.13] 5214
5.2.1.3
52.1.5  5.21.6 52.1.7 5218 5.2.1.9 5.2.1.10 5.2.2.1 5222 5.2.23 5224 5.2.25 52.2.6 5.2.2.7
5228 5229 52210 5231 5232 5233 5234 5235 5236 5237 5238 5239  523.10
5241 5242 5243 5244 5245 5246 5247 5248 5249 52410 5251 5252 5253
5254 5255 5256 5257 5258 5259 52510 5261 5262 5263 5264 5265 5266
5267 5268 5269 52610 53.1.1 5312  [53.13] 5314 5315 5316 5317 5318 5319
5.3.13
53.1.10 5321 5322 5323 5324 5325 5326 5327 5328 5329 53210 5331 5332
5333 5334 5335 5336 5337 5338 5339 53310 5341 5342 5343 5344 5345
53.4.6 5347 5348 5349 53410 5351 5352 5353 5354 5355 5356 5357 53.58
5359 53510 53.61 53.6.2 5.3.6.3 53.64 5.3.6.5 5.3.6.6 5.3.6.7 53.6.8 5.3.6.9 5.3.6.10 54.1.1
5412 5413 5414 5415 5416 5417 5418 5419 54110 5421 5422 5423 5424
5425 5426 5427 5428 5429 54210 5431 5432 5433 5434 5435 543.6 5437
5438 5439 54310 5441 5442 5443 5444 5445 5446 5447 5448 5449 54410
5451 5452 5453 5454 5455 5456 5457 5458 5459 54510 5461 5462 5463
54.64 5465 5466 5467 5468 5469 54610 5511 5512 5513 5514 5515 5516
5517 5518 5519 55110 5521 5522 5523 5524 5525 5526 5527 5528 5529
55210 5531 5532 5533 5534 5535 5536 5537 [5534&] 5539 55310 5541 5.5.4.2
5.5.3.8
5543 5544 5545 5546 5.5.4.7 55.4.8 5.5.4.9 5.5.4.10 5.5.5.1 5552 5.5.53 5554 5.5.5.5
5556 5557 5558 5559 55510 5561 5562 5563 5564 5565 5566 5567 5568
5569 55610 5611 5612 5613 5614 5615 5616 5617 5618 5619 56110 5621
5622 5623 5624 5625 5626 5627 5628 5629 56210 5631 5632 5633  5.634
5635 5636 5637 5638 5639 56310 5641 5642 5643 5644 5645 5646 5647
5648 5649 56410 5651 5652 5653 5654 5655 5656 5657 5658 5659 56510
56.6.1 5662 5663 5664 5665 5666 5667 5668 5669 56610 5711 5712 5713
5714 5715 5716 5717 5718 5719 57110 5721 5722 5723 5724 5725 5726
5727 5728 5729 57210 5731 5732 5733 5734 5735 5736 5737 5738 5739
5.7.3.10 5.74.1 5742 5743 5.7.4.4 5.7.4.5 5.7.4.6 5.7.4.7 5.7.4.8 5.7.4.9 5.7.4.10 5.7.5.1 5.7.5.2
5753 5754 5755 5756 5757 5758 5759 57510 5761 5762  57.63 57.64 5765
5766 5767 5768 5769 57.610 5811 5812 5813 5814 5815 5816 5817 5818
5819 581.10 5821 5822 5823 5824 5825 5826 5827 5828 5829 58210 [5.83.1]
5.8.3.1
5832 5833 [5834] 5835 5836 5837 5838 5839 58310 5841 5842 5843 5844

5.8.3.4
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5845 5846 5847 5848 5849 58410 5851 5852 5853 5854 5855 5856 5857
5858 5859 58510 5861 5862 5863 5864 5865 5866 5867 5868 5869  586.10
59.1.1 5912 5913 5914 5915 5916 5917 5918 5919 59110 5921 5922 5923
5924 5925 5926 5927 5928 5929 59210 5931 5932 5933 5934 35935 5936
5937 5938 5939 59310 5941 5942 5943 5944 5945 5946 5947 5948 5949
59410 5951 5952 5953 5954 5955 5956 5957 5958 5959 59510 5961 5962
59.63 5964 5965 5966 5967 5968 5969 59610 51011 51012 51013 510.1.4
510.1.5 5.10.1.6 5.10..7 5.10.1.8 51019 510.1.10 51021 51022 51023 51024  5.1025
5.10.2.6 5.10.2.7 5.10.2.8 5.102.9 5.10.2.10 5.10.3.1 5.10.3.2 5.10.3.3 5.10.3.4 5.10.3.5 5.10.3.6
51037 5.103.8 51039 5103.10 51041 51042 51043 51044 51045 5.104.6 51047
5.104.8 51049 510410 51051 51052 51053 51054 51055 51056 51057 51058
51059 5.105.10 51061 51062 51063 51064 51065 51066 51067 51068  5.10.69
510.6.10 5.11.1.1  5.11.1.2 51113 51114 51115 51116 51117 51118 51119  5.11.1.10
51121 51122 51123 51124 51125 51126 51127 51128 51129  [5.112.10] 5.11.3.1
5.11.2.10
51132 51133 51134 51135 5113.6 51137 51138 51139 511310 51141 51142
51143 51144 51145 51146 51147 51148 51149 511410 51151 51152 51153
51154 51155 51156 51157 51158 51159 511510 51161 51162 51163  5.11.64
51165 5.11.6.6 51167 51168 511.69 511610 51211 51212 [51213] 51214 51215
5.12.1.3
51216 51217 51218 51219 512110 51221 51222 51223 51224 51225 51226
51227 51228 51229 512210 51231 51232 51233 51234 51235 51236 51237
512.3.8 51239 5.123.10 51241 51242 51243 51244 51245 51246 51247 51248
51249 512410 51251 51252 51253 51254 51255 51256 51257 51258 51259
512,510 5.12.6.1  5.12.62 51263 51264 51265 51266 51267 51268 51269 512610
513.1.1 51312 51313 51314 51315 51316 51317 51318 51319 513110 5.13.2.1
5.13.22 5.13.2.3 51324 51325 5.13.2.6 5.13.2.7 5.13.2.8 5.13.2.9 5.13.2.10  5.13.3.1 5.13.3.2
5.133.3 5.13.34 51335 5.133.6 5.13.3.7 5.13.3.8 5.13.3.9 5.13.3.10 5.134.1 5.13.4.2 5.13.4.3
5.13.44 51345 51346 51347 51348 51349 513410 51351 51352 51353 51354
513.55 51356 51357 51358 51359 513510 51361 5.13.62 5.13.63 513.64  5.13.65
513.6.6 5.13.67 5.13.68 5.13.69 5.13.610 51411 51412 51413 51414 51415 51416
51417 51418 51419 514110 51421 51422 51423 51424 51425 51426 5.1427
5.14.2.8 51429 [5.14.2.40]5.143.1 51432 51433 51434 51435 51436 51437 51438
5.14.2.10
51439 5.143.10 51441 51442 51443 51444 51445 51446 51447 51448 51449
5.14.4.10 5.145.1 51452 51453 51454 51455 51456 51457 51458 51459 514510
5.14.6.1 5.14.6.2 5.14.63 5.14.64 5.14.65 5.14.6.6 5.14.6.7 5.14.6.8 5.14.6.9 5.14.6.10 5.15.1.1
51512 51513 51514 51515 51516 51517 51518 51519 515110 51521 51522
51523 51524 51525 51526 51527 51528 51529 515210 51531 51532 51533
51534 51535 51536 51537 51538 51539 515310 51541 51542 51543 51544
51545 51546 51547 51548 51549 515410 51551 51552 51553 51554 51555
51556 51557 51558 51559 515510 51561 51562 51563 51564 51565 51566
51567 51568 51569 515610 51611 51612 51613 51614 51615 51616 5.16.17
516.1.8 5.16.1.9 5.16.1.10 5.162.1 51622 51623 51624 51625 51626 51627 5.1628
51629 5.162.10 51631 51632 51633 51634 51635 5163.6 51637 51638 51639
5.16.3.10 5.164.1 5.164.2 5.1643 5.164.4 5.16.4.5 5.16.4.6 5.16.4.7 5.16.4.8 5.16.4.9 5.16.4.10
51651 51652 51653 51654 51655 51656 51657 51658 51659 516510 5.16.6.1
51662 5.16.63 51664 51665 51666 51667 51668 51669 516610 51711  5.17.1.2
517.13 517.14 51715 517..6 51717 51718 517.19 517110 51721 51722 51723
51724 51725 51726 51727 51728 51729 517210 51731 51732 51733 51734
51735 5173.6 51737 51738 51739 517310 51741 51742 51743 51744 51745
51746 51747 51748 51749 517410 51751 51752 51753 51754 51755 51756
517.57 51758 51759 517510 51761 5.17.62 51763 517.64 5.17.65 51766 5.17.67
517.68 5.17.69 5.17.610 5.18.1.1 51812 51813 51814 51815 5.181.6 51817 5.18.18
5.18.1.9 5.18.1.10 5.18.2.1 5.18.2.2 5.18.23 5.18.2.4 5.18.2.5 5.18.2.6 5.18.2.7 5.18.2.8 5.18.2.9
5.18.2.10 5.183.1 5.18.3.2 51833 5.183.4 51835 5183.6 51837 51838 51839  5.183.10
5.184.1 51842 51843 51844 51845 51846 51847 51848 51849 518410 5.185.1
51852 51853 51854 51855 51856 51857 51858 51859 518510 51861  5.18.6.2
5.18.63 5.18.64 5.18.6.5 51866 [548.67] 51868 51869 518610 5.19.1.01 51912  5.19.1.3
5.18.6.7
519.1.4 5.19.1.5 519..6 5.19..7 51918 51919 519.1.10 51921 51922 51923 5.19.24
519.2.5 5.19.2.6 51927 51928 51929 519210 51931 51932 51933 51934 51935
519.3.6 51937 51938 51939 519310 51941 51942 51943 51944 51945 51946
5.194.7 5.194.8 51949 519410 5.19.5.1 5.19.5.2 5.19.5.3 5.19.5.4  5.19.5.5 5.19.5.6 5.19.5.7
5.19.5.8 51959 519510 5.19.61 519.62 5.19.63 51964 519.65 5.19.6.6 519.67 5.19.68
519.6.9 5.19.6.10 5.20.1.1 5.20.1.2 [520.13] 5.20.14 52015 5.20.1.6 520.1.7 5.20.1.8  5.20.1.9
5.20.1.3

520.1.10 5.202.1  5.202.2 52023 52024 52025 5202.6 52027 52028 52029  5.202.10
5203.1 52032 52033 52034 52035 52036 52037 52038 52039 5.203.10 5.204.1
52042 52043 52044 52045 52046 52047 52048 52049 520410 52051 52052
52053 52054 52055 52056 52057 52058 52059 520510 52061 52062  5.20.63
520.64 520.6.5 5.20.6.6 52067 52068 52069 520610 52111 52112 52113 52114
5.21.1.5 5.21.1.6 5.21.1.7 5.21.1.8 5.21.1.9 5.21.1.10  5.21.2.1 5.21.2.2 5.21.2.3 5.21.2.4  5.21.25
521.2.6 52127 5.21.2.8 52129 521210 [5.213.1] 52132 52133 52134  [5.213.5] [5.213.6]

5.21.3.1 52135 52136
521.3.7 [5.13.8] 5.21.3.9 5213.10 52141 52142 52143 52144 52145 52146 52147

5.21.3.8

52148 52149 521410 52151 52152 52153 52154 52155 52156 52157 52158
521,59 521510 521.61 [5.1.62] 5.21.63 52164 52165 52166 521.67 52168 5.21.69
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5.21.6.2
521.6.10 5.22.1.1  5.22.1.2 52213 52214 52215 52216 52217 52218 52219 5.22.1.10
52221 52222 52223 52224 52225 52226 52227 52228 52229 522210 52231
52232 52233 52234 52235 5223.6 52237 52238 52239 522310 52241 52242
52243 52244 52245 52246 52247 52248 52249 522410 52251 52252 52253
52254 52255 52256 52257 52258 52259 522510 52261 52262 52263 52264
522,65 5.22.6.6 5.22.67 52268 52269 522610 523.1.1 52312 [5.23.13] 52314 52315
5.23.1.3
5.23.1.6 5.23.1.7 5.23.1.8 5.23.1.9 5.23.1.10 5.23.2.1 5.23.2.2 [5.23.23] 5.23.24 5.23.2.5 5.23.2.6
5.23.2.3
52327 52328 52329 523210 52331 52332 52333 52334 52335 52336 52337
523.3.8 52339 5.233.10 5.2341 52342 52343 52344 52345 52346 52347 52348
52349 523410 52351 52352 52353 52354 52355 52356 52357 52358 52359
523.5.10 5.23.6.1 5.23.62 5.23.63 5.23.64 52365 523.6.6 52367 52368 52369 5.23.6.10
52411 52412 52413 52414 52415 52416 52417 52418 52419 524110 52421
52422 52423 52424 52425 52426 52427 52428 52429 524210 52431 52432
52433 52434 52435 52436 52437 52438 52439 524310 52441 52442 52443
52444 52445 52446 52447 52448 52449 524410 52451 52452 52453 52454
52455 52456 52457 52458 52459 524510 52461 52462 52463 52464 52465
524.6.6 52467 52468 52469 524610 52511 52512 [5.2513] 5.25.14 52515 52516
5.25.1.3

52517 52518 52519 525110 52521 52522 52523 52524 52525 52526 52527
52528 52529 52521052531 52532 52533 52534 52535 52536 52537 52538
52539 5253.10 52541 52542 52543 52544 52545 52546 52547 52548 52549
5254.10 5.255.1 52552 52553 52554 52555 52556 52557 52558 52559 525510
525.6.1 52562 52563 52564 52565 52566 52567 52568 52569 5.256.10

Column 23, lines 52 —58:

1 Each compound named in Table B having only one car-
bonate moiety and a hydroxyl group linked to the phospho-
rus atom in place of the second carbonate moiety, ie.,
[B—CH,CHR'—0O—CH,—P(O)(OH)—O—CHR*—0O—
C(0)—OR] B—CH,—CHR'—0O—CH,—P(O)(OH)—0O—
CHR?>*—0O—C(O)—OR. Thus the group 1 compound named
1.4.1.1 in Table B has the structure: [adenine-9-yl—CH,—
CH(CH,;)—0—CH, —P(0O)(OH)—O—CH,—0—C(0)—
OCH(CH,),] adenin-9-yl—CH,—CH(CH,)—O—CH,—P
(O)YOH)—O—CH,—0—C(O)—OCH(CH,),.

Column 24, lines 50-60:

3 Compounds named in Table B and compounds named
by compound groups 1 and 2 where each purine base listed
in Table A is the 3-deaza analog, e.g., 3-deazaadenin-9-yl.
Thus, the group 3 compound defined in Table A and named
1.4.1.1 in Table B has the structure: [3-deazzadenin-9-yl—
CH,—CH(CH;)—0—CH,—P(0)(—0—CH,—0—C)
(O)—OCH(CH,),),] 3-deazaadenin-9-yl—CH,—CH
(CHy)—0—CH,—P(0)(—O—CH,—0—C)(0)—OCH
(CH,),),. The group 3 compound defined in Table A and
named 1.4.1.1 in compound group 1 has the structure:
[3-deazzadenin-9-yl—CH,—CH(CH,)—0O—CH,—P(O)
(OH)(—O—CH,—0—C)(0)—0OCH(CH3;),]
3-deazzadenin-9-yl—CH,—CH(CH,)—O—CH,—P(O)
(OHY(—O—CH,—0—C)(0)—OCH(CH,),.

Column 24, line 61-Column 25, line 4:

4Compounds named in Table B and compounds named by
compound groups 1 and 2 where each purine base listed in
Table A is the 1-deaza analog, e.g., 1-deazaadenin-9-yl.
Thus, the group 4 compound defined in Table A and named
1.4.1.1 in Table B has the structure: [1-deazzadenin-9-yl—
CH,—CH(CH;)—0—CH,—P(0)(—0—CH,—0—C)
(O)—OCH(CH,),),] 1-deazaadenin-9-yl—CH,—CH
(CH;)—0—CH,—P(0)(—O—CH,—0—C(0)—OCH
(CH,),),. The group 3 compound defined in Table A and
named 1.4.1.1 in compound group 1 has the structure:
[1-deazzadenin-9-yl—CH,—CH(CH;)—0O—CH,—P(O)
(—O0—CH,—0—C)(0)(OH)—OCH(CH3;),]
1-deazaadenin-9-yl—CH,—CH(CH,)—O—CH,—P(0)
(OH—0O—CH,—0—C(0O)—OCH(CH,),.

[

o

Column 25, lines 5 -7:

5 Compounds named in Table B and compounds named
by compound groups 1 and 2 where each purine base listed
in Table A is the [8-axa] 8-aza analog, e.g., 8-azaadenin-9-
yl.
Column 25, lines 8-50:

6 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 -cyclopropyl (cyclopropyl [replaced] replaces —CHs,
which is R moiety 1 in Table A)

2 —CH,-cyclopropyl

3 —(CH,),-cyclopropyl

4 —(CH,);-cyclopropyl

5 —(CH,),-cyclopropyl

6 -cyclobutyl

7 —CH,-cyclobutyl

8 —(CH,),-cyclobutyl

9 —(CH,);-cyclobutyl

10 —(CH,),-cyclobutyl

11 -cyclopentyl

12 —CH,-cyclopentyl

13 —(CH,),-cyclopentyl

14 —(CH,),-cyclopentyl

15 —(CH,),-cyclopentyl

16 -cyclohexyl

17 —CH,-cyclohexyl

18 [(CH,);])(CH,),-cyclohexyl

19 —(CH,),-cyclohexyl

20 —(CH,),-cyclohexyl

21 —CH(CH,)CH,-cyclopropyl

22 —CH(CH;)CH,-cyclobutyl

23 —CH(CH;)CH,-cyclopentyl

24 —CH(CH,)CH,-cyclohexyl

25 —(CH,)q_4-cyclooctyl.

Thus, the group 6 compound defined in Table A and named
1.16.1.1 in Table B has the structure: [adenine-9-yl-CH,—
CH(CH,)—0—CH,—P(0)(—0O—CH,—0—C(0)—O-
cyclohexyl),] adenin-9-yl-CH,—CH(CH,)—0O—CH,—P
(O)(—O—CH,—0—C(0O)—O-cyclohexyl),. The group 6
compound defined in Table A and named 1.16.1.1 in com-
pound group 1 has the structure: [adenine-9-yl-CH,—CH
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(CH;)—0—CH,—P(0)(OH)—0O—CH,—0—C(0)—O0-
cyclohexyl] adenin-9-yl-CH,—CH(CH ;)—O0—CH,—P(O)
(OH)—O—CH,—0O—C(0O)—O-cyclohexyl. The group 6
compound defined in Table A and named 1.16.1.1 in com-
pound group 3 has the structure: 3-deazaadenin-9-yl—
CH,—CH(CH,;)—0—CH,—P(0)(—0—CH,—0—C
(O)—O-cyclohexyl),.

Column 26, lines 38-64:

9 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 —[CH(CH,)(CH,)OCH,]CH(CH,)CH,OCH,

2 —CH(CH,)(CH,),0OCH,

3 —CH(CH,)(CH,),OCH,

4 —CH(CH,)(CH,),OCH,

5 —[CH(CH,)(CH,OCH,CH,JCH(CH,)CH,OCH,CH,

6 —CH(CH,)(CH,),OCH,CH,4

7 —CH(CH,)(CH,),OCH,CH,

8 —CH(CH,)(CH,),OCH,CH,

9 —[CH(CH,)(CH,O(CH,),CH,]CH(CH,)CH,O(CH,)

2 3

10 —CH(CH,)(CH,),0O(CH,),CH,
11 —CH(CH,)(CH,);0(CH,),CH,
12 —CH(CH,)(CH,),0O(CH,),CH,
13 —CH(CH,)(CH,OCH(CHa,),
14 —CH(CH,)(CH,),OCH(CH,),
15 —CH(CH,)(CH,);OCH(CH,),
16 —CH(CH,)(CH,),OCH(CH,),
17 —CH(CH,)(CH,0OC H,

18 —CH(CH,)(CH,),0C H,

19 —CH(CH,)(CH,),0CH,

20 —CH(CH,)(Ch,),OC H,

21 —[CH(CH,)(CH,OCH, | JCH(CH,)CH,OCH |,
22 —CH(CH,)(Ch,),0CH,,

23 —CH(CH,)(CH,),0CH, ,

24 —CH(CH,)(CH,),0OCH, ,

25 —CH(CH;)CH,0OC-H, 5.

Column 26, line 65—column 27, line 25:

10 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced by the following groups:

1 —[CH(CH;(CH,),0CH ,JCH(CH;)(CH,),0CH, 5
2 —CH(CH,)(CH,);0C H,

3 —CH(CH,)(CH,),0C H,

4 —CH,CH(CH;)OCH,

5 —(CH,),CH(CH;)OCH,

6 —(CH,),CH(CH,)OCH,

7 —(CH,),CH(CH,)OCH,

8 —CH,)CH(CH;)OCH,CH,

9 —(CH,),CH(CH;)OCH,CH,

10 —(CH,);CH(CH;)OCH,CH,

11 —(CH,),CH(CH;)OCH,CH,
12 —CH,CH(CH,;)OCH,CH,

13 —(CH,),CH(CH;)O(CH,),CH,
14 —(CH,);CH(CH;)O(CH,);CH,
15 —(CH,),CH(CH;)O(CH,),CH,
16 —CH,CH(CH;)OCH(CHs;),

17 —CH,),CH(CH,)OCH(CH,),
18 —CH,),CH(CH,)OCH(CHa,),
19 —(CH,),CH(CH;)OCH(CH,),
20 —CH,CH(CH,)OC,H,

21 —(CH,),CH(CH;)OC H,

22 —(CH,),CH(CH;)OC_H,

23 —[(CH,),CH(CH,OC H,)(CH,),CH(CH,)OC, H,
24 —CH,CH(CH;)OCH,,

25 —CH,),CH(Ch;)OCH,

10

15

25

30

35

40

45

50

55

60

65

24

Column 27, lines 26 —column 2653

11 Compounds named in Table B and compounds named
by compound groups 1—5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 —(CH,),CH(CH;)OC:H, ,

2 —(CH,),CH(CH,)OCH,,

3 —(CH,CH(CH;)OCH,,

4 —(CH,),CH(CH,)OC.H, 5

5 —(CH,),CH(CH;)OC.H,,

6 —(CH,),CH(CH;)OC¢H, 4

7 —(CH,),OCH(CH,)C,H4

8 —(CH,),OCH(CH,)(CH,),CH,

9 —(CH,),0CH(CH,)CH(CH,;),
10—[(CH,),0CH(CH,)CH, ) ,CH,)(CH,),0CH(CH,)
(CH,),CH,

11 —(CH,),OCH(CH;)C(CH,),

12 —[(CH,),0CH(CH,CH(CH,)CH,CH,](CH,),OCH
(CH,)CH(CH,)CH,CH,

13 —(CH,),OCH(CH;)CH, CH(CH,),

14 —(CH,);OCH(CH;)C,H,

15 —(CH,);OCH(CH,)(CH,),CH,

16 —(CH,);OCH(CH;)CH(CH,),

17 —[(CH,),0CH(CH,)(CH,),),J(CH,),OCH(CH,)(CH,)
JCH,

18 —(CH,);OCH(CH;)C(CH,),

19 —CH,),OCH(CH,)CH(CH;)CH,CH,

20 —(CH,),OCH(CH;)CH,CH(CH,),

21 —(CH,),OCH(CH,)C,H,

22 —(CH,),OCH(CH,;)(CH,),CH,

23 —(CH,),OCH(CH,;)CH(CH,),

24 —(CH,),OCH(CH;)CH, );CH,

25 —(CH,),OCH(Ch;)C(CH,;),

Column 27, line 54-Column 28, line 14:

12 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 —(CH,),0(CH,);CH,

2 —(CH,),O(CH,),CH,

3 —(CH,),O(CH,);CH,

4 —[(CH,),0(CH,),CH,](CH,);O(CH,),CH,
5 —(CH,),O(CH,),CH,

6 —(CH,),0(CH,)sCH,

7 —(CH,),OCH,

8 —(CH,),0C¢H;

9 —(CH,),0C¢H;s

10 —CH(C,H;)CH,OCHj,4

11 —CH(C,H)CH,0C,H,

12 —CH(C,H;)CH,O(CH,),CH,4

13 —CH(C,H,)CH,OCH,(CH,),

14 —CH(C,H;)CH,O(CH,),CH,4

15 —CH(C,H5)CH,OCH(CH;)C,H;
16 —CH(C,H;)CH,OCH,CH(CH,),
17 —CH(C,H5)CH,OC(CH,),

18 —CH(C,H;)CH,O(CH,),CH,

19 —CH(C,H;)CH,O(CH,),CH(CH,),
20 —CH(C,H,)CH,O(CH,)sCH,

21 —CH(C,H;)CH,O(CH,);CH(CH,),
22 —CH,CH(C,H;5)OCH,4

23 —CH,CH(C,H5)OC,H;,

24 —CH,CH(C,H5)OC,H,

25 —CH,CH(C,H;)OC,H,

Column 28, lines 15-42:

13 Compounds named in Table B and compounds named
by compound groups 1-5 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 —(CH,),O-cyclopropyl
2 —(CH,),O-cyclobutyl
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3 —(CH,),0O-cyclopentyl
4 —(CH,),0O-cyclohexyl
5 —(CH,),OCH,-cyclopropyl
6 —(CH,),OCH,-cyclobutyl

7 —(CH,),OCH,-cyclopentyl

8 —(CH,),OCH,-cyclohexyl

9 —(CH,),0—(CH,),cyclopropyl
10 —(CH,),0—(CH,),cyclobutyl
11 —(CH,),0—(CH,),cyclopentyl
12 —(CH,),0—(CH,),cyclohexyl
13 —(CH,),;0-cyclopropyl

14 —(CH,);0-cyclobutyl

15 —(CH,);0-cyclopentyl

16 —(CH,),0-cyclohexyl

17 —(CH,);OCH,-cyclopropyl

18 —(CH,),OCH,-cyclobutyl

19 —(CH,);OCH,-cyclopentyl

20 —(CH,);0OCH,-cyclohexyl

21 —CH(CH;)CH,O-cyclopropyl
22 —(CH,;)CH,O-cyclobutyl

23 —CH(CH;)CH,O-cyclopentyl
24 —CH(CH;)CH,O-cyclohexyl
25 —[CH(CH,(CH,OCH,-cyclohexyl]CH(CH,)
CH,OCH,-cyclohexyl.

Column 28, line 43 —Column 29, line 3:

14 Compounds named in Table B and compounds named
by groups 1-5 where R moieties 1-25 listed in Table A are
replaced with the following groups:

1 —C(CH,0OCH,),

2 —C(CH,Hjs),(CH,0OCH,)

3 —CH(C,H;)(CH,0OCH,)

4 —CH,(CH,0CHs,)

5 —C(CH,),(CH,OCHj;)

6 —CH(CH,(CH,OCH,)

7 —C(CH,OC,Hs),

8 —C(C,H;),(CH,0C,H,)

9 —[CH(C,Hy)CH,OC,H)JCH(C,H5)(CH,0C,Hs)
10 —CH(CH,)(CH,OCH,;)

11 —[CH,C(C,0OCH,),]JCH,C(CH,OCH,),
12 —CH,C(C,H,),(CH,0CH,)

13 —CH,CH(C,H;)(CH,OCH,)

14 —CH(CH,OCH,),

15 —CH,C(CH,OCH,),

16 —CH,CH(CH,OCHs,),

17 —C(CH,0C,Hy),

18 —CH(CH,OC,Hs),

19 —CH,C(CH,0C,Hy),

20 —CH,CH(CH,0C,,H),

21 —C(C,Hy),(CH,0C,H,)

22 —CH(C,H,)(CH,0CH,)

23 *[C(CaH7)2(CH20CH3)]C(C3H7)2(CH20CH3)
24 —CH(C,H,)(CH,0C,Hy)

25 —C(C3H,),(CH,0C,Hy)

Column 29, lines 30-44:

J Compounds named in groups 8-14 where the oxygen
atom in the R moiety is replaced with linear, branched or
cyclic 6 carbon alkyl substituted nitrogen. Thus, the group
15B compound defined in Table A and named 1.1.1.1 in
compound group 8 has the structure:

[adenin-9yl-CH,—CH(CH;)—O0—CH,—P(O)(—0—

CH,—0O—C(0)—0—(CH,),N(CH,),).] adenin-9-yl-
CH,—CH(CH,)—0—CH,—P(0)(—O—CH,—0—C
(0)—0O—(CH,),N(CHs;),),. The group 15B compound
defined in Table A and named 1.1.1.1 in compound
group 1, as named under group 8, has the structure:
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26
adenin-9-yl-CH,—CH(CH,)—O—CH,—P(O)(OH)—
O—CH,—0—C(0)—0—(CH,),N(CHj,),. The group
15B compound defined in Table A and named 1.16.1.1
in compound group 3, as named under group 8, has the

structure:

[3-deazaadenin-9-yl-CH,—CH(CH,)—O—CH,—P(0O)
(—O0—CH,—0—C(0)—0—C(0)—0—(CH,),N
(CH,),),] 3-deazaadenin-9-yl-CH,—CH(CH,)—0O—
CH,—P(0)(—O0—CH,—0—C(0)—0—(CH,),N

(CH3)5).

Column 29, line 45-Column 30, line 7:

16 Compounds named in Table B and compounds named
by compound groups 1-15 where R moieties 1-25 listed in
Table A are replaced with the following groups:

1 —(CH,),R®
2 —(CH,),R°
3 —(CH,),R®
4 —(CH,),R°
5 —(CH,)R®
6 —(CH,),R®
7 —(CH,)R®
8 —CH(CH,)CH,R®

9 —[CH(CH,)CH,),R°JCH(CH3)(CH,),R°

10 —CH(CH,)(CH,),R®
11 —(CH,),R®

12 —(CH,);R’

13 —(CH,),R®

14 —(CH,)sR®

15 —(CH,){R®

16 —(CH,),R®

17 —(CH,)R®

18 — CH(CH,)CH,R®
19 —CH(CH,)(CH,),R®
20 —CH(CH,)(CH,),R’
21 —(CH,),R°

22 —(CH,),R®

23 —(CH,),R°

24 —(CH,),R®

25— (CH,).R®

In moities 1-10, R® is N-morpholino, in moieties 11-20, R®
is 2-pyridyl and in moieties 21-25, R® is 3-pyridyl.

Column 30, lines 8-37:

17 Compounds named in Table B and compounds named
by compound groups [1.5] /-5 where R moieties 1-25 in
listed in Table A are replaced with the following groups:

1 —(CH,),R®

2 —(CH,),R°

3 —(CH,),R®

4 —(CH,)R®

5 —(CH,)(R®

6 —(CH,),CH(CH,R®

7 —(CH,),CH(CH,)R®
8 —(CH,),CH(CH,)R®
9 —(CH,),R®

9 —(CH,),R®

11 —(CH,),R®

12 —(CH,)sR®

13 —(CH,){R®

14 —(CH,),CH,

15 —(CH,),CH,

16 —(CH,)sCH,

17 —(CH,),CH,

18 —(CH,),,CH,

19 —(CH,),,CH,

20 —(CH,),CH(CH,),
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21 —(CH,),CH(CH,),

22 —(CH,),CH(CH,),

23 —(CH,),CH(CH,),

24 —(CH,),CH(CH,),

25 —(CH,),CH(CH,),

In moieties 1-5, R® is 4-pyridyl, in moieties 6-9 R is
N-morpholino and in moieties 9-13, R is N-piperidyl.

Column 30, lines 54-57:

B Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where [on] ore R? is as specified in Table
A and the other R? is —CH,CH,.

Column 30, lines 58-61:

C Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where [on] one R? is as specified in Table
A and the other R? is —(CH,),CH,.

Column 30, lines 62—65:

D Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where [on] ore R is as specified in Table
A and the other R? is —CH(CHS,),.

Column 31, lines 3-6:

F Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where [on] one R? is as specified in Table
A and the other R? is —(CH,),CHs,.

Column 31, lines 10-13:

H Compounds named in Table B and compounds named
by compound groups 1-17 where compound (8) is replaced
with compound (9) where [on] ore R? is as specified in Table
A and the other R? is —C(CH,),.

Column 31, line 34-Column 32, line 2:

19 Compounds named in Table B and compounds named
by compound groups 1-18 where compound (8) and com-
pound (9) are replaced with compound (10) and [11)] (/1)
respectively.

(10)

O

NCH,0H

(8)-glycidol

w
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-continued
(11)
R2 R? O
OXO)J\N ®:)

P I
\(O\/P
Rl

where both R moieties are the same. Thus, the group 19
compound defined in Table A and named 1.4.1.1 in Table B
has the structure:

[adenin-9-yl-CH,—CH(CH,)—0O—CH;—P(O)(—O0—

CH,—O—C(O)—N—CH(CH,),] adenin-9-yl-CH,—
CH(CH,)—0O—CH(CH,)—P(0)(—O0—CH,—0—C
(0)—N—CH(CH,),),. The group 19 compound
defined in Table A and named 1.4.1.1 in compound
group 1 has the structure:
adenin-9-yl-CH,—CH(CH,)—0O—CH,—P(O)(OH)—
O—CH,—0—C(0O)—N—CH(CH,;),. The group 19
compound defined in Table A and named 1.1.1.1 in
compound group 3, as named under compound group 8,
has the structure:
3-deazaadenin-9-yl-CH,—CH(CH,)—0O—CH,—P(0O)
(—O—CH,—0—C(0)—N—(CH,),0CHs,),.

Column 33, lines 58-64:

The monester or diester products are purified by standard
methods including flash column chromatography or [sort-
ing] salting out. Suitable salts for purification and/or formu-
lation will final product include the sulfuric acid, phosphoric
acid, lactic acid, fumaric or citric acid salts or complexes of
the diester or monoester compounds of structures (1) or (1a).

Column 35, lines 50-61:

The oily [phrase] phase of the emulsions of this invention
may be constituted from known ingredients in a known man-
ner. While the phase may comprise merely an emulsifier
(otherwise known as an emulgent), it desirably comprises a
mixture of at least one emulsifier with a fat or an oil or with
both a fat and an oil. Preferably, a hydrophilic emulsifier is
included together with a lipophilic emulsifier which acts as a
stabilizer. It is also preferred to include both an oil and a fat.
Together, the emulsifier(s) with or without stabilizer(s) make
up the emulsifying wax, and the wax together with the oil
and fat make up the emulsifying ointment base which forms
the oily dispersed phase of the cream formulations.

Column 38, lines 15-16:

Example 1
PMPA Synthesis

OH OH

TH,

(EtORC(0)
NaOEVEtOH

2 \_/

adenine,
DMEF, NaOHl‘“‘
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-continued
1) (CH,0)n/Etz3N/toluene
2) p-TsCl NH,
(C,H50),P(0)H 3 (C,H50),P(0)CH,OTs
NZ N\>
NH. K
2 N N
OH
NZ | N\> g
KN N 0 CH;
o E _OH
7 NS Son
iy ' DMF
(CH3);SiBr 4blin oL
1) H,0, 100° C. 5\ CH:CN
6(2) 10° C.
3) acetone rinse
NH, NH,
NZ N7 N
k H,0 k | \>
Ny 0 Xy N 0
| on || _ocHCH;
o\/ P< o) P<
Y OH X ~~ OCH,CH;
&g o,
PMPA+H,0
1) (CH3),CHOC(O)OCH,C,
1-methyl-2-pyrrolidinone
7| EtN
2) fumaric acid
iPrOH
[ w~m, COH
N/ N\ J|/
k > HO,C
> [ )k )\
H 2
CHs ]
NH; COH

HJ -
%ALA

2z
\

2

z

2\/2

q..mu

Column 39, lines 33-49:

PMPA is prepared as follows: (S)-Glycidol is reduced to
(R)-1,2-propanediol by catalytic hydrogenation, which is
then reacted with diethyl carbonate to afford (R)-1,2-
propylene carbonate. The carbonate is reacted with adenine
and catalytic amounts of a base such as sodium hydroxide to
give (R)-9-[2-(diethylphosphonomethoxy)propyl] adenine
which, without isolation, is reacted with lithium alkoxide 65
(alkyl containing 1, 2, 3, 4, 5 or 6 carbon atoms, e.g.,
n-hexoxide, n-pentoxide, n-butoxide, i-butoxide, t-butoxide,

n-propoxide, i-propoxide, ethoxide, methoxide) and diethyl
[p-toluenesulfonyloxymethylphosphonate]

60 p-toluenesulfonyloxymethylphosphonate (prepared by react-

ing diethyl phosphite and paraformaldehyde, and tosylating
the product in situ). The resulting (R)-9-[2-
diethylphosphonomethoxypropyl] adenine is deesterified
with the bromotrimethylsilane to give crude PMPA, which is
then purified by precipitation from water with pH adjust-
ment. The product is further purified by recrystallization
with water to afford PMPA monohydrate.
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Column 41, lines 8-42:

In a reactor containing an inert atmosphere, e.g., nitrogen,
a mixture of diethyl phosphite (0.80 kg), paraformaldehyde
(0.22 kg), and triethylamine (0.06 kg) in toluene (0.11 kg) is
heated at 87° C. for about 2 hours, then refluxed for about 1
hour, until the reaction is complete as monitored by TLC
showing a trace or no detectable diethyl phosphite. During
the reaction, the inert atmosphere is maintained. Toluene is
necessary to moderate the reaction, which may otherwise
explode. Reaction completion is optionally confirmed by ,H
NMR (diethyl phosphite peak at 8 [8.4-8.6]38.4-8.6 ppm no
longer detected). The solution is cooled to about 1° C. typi-
cally about -2 to 4° C.) and p-toluenesulfonyl chloride (1.0
kg) is added and then triethylamine (0.82 kg) at about 5° C.
is slowly added (exothermic addition) while maintaining the
temperature at no more than about 10° C. (typically 0 to 10°
C.). The resulting mixture is warmed to 22° C. and stirred for
at least about 5 hours (typically 4.5 to 6.0 hours), until the
reaction is complete as shown by TLC (trace or no
p-toluenesulfonyl chloride detectable) and optionally con-
firmed by 'H NMR (p-toluenesulfonyl chloride doublet at &
[7.9]7.9 ppm no longer detected). The solids are removed by
filtration and washed with toluene (0.34 kg). The combined
washings and filtrate are washed either twice with water
(1.15 kg per wash), or optionally with a sequence of water
(1.15 kg), 5% aqueous sodium carbonate (3.38 kg), and then
twice with water (1.15 kg). After each wash, the reactor
contents are briefly agitated, allowed to settle and the lower
acqueous layer is then discarded. If the reaction results in an
emulsion, brine (0.23 kg of water containing 0.08 kg (NaCl)
may be added to the first organic/water mixture, followed by
agitating the reactor contents, allowing the solids to settle,
discarding the lower aqueous layer, adding 1.15 kg water,
agitating, allowing solids to settle and again discarding the
lower aqueous layer. The organic phase is distilled in vacuo
at no more than 50° C. (to LOD at 110° C. of no more than
10% and water content, by KF titration, no more than 0.3%),
affording a yield of about 60—70% of the title compound as
an oil of about 85-95% purity, exclusive of toluene.

Column 41, line 45-Column 42, line 35:

In a reactor containing an inert atmosphere, e.g., nitrogen,
a mixture of adenine (1.0 kg), sodium hydroxide (11.8 g),
(R)-1,2- propylene carbonate (0.83 kg), and N,N-
dimethylformamide (6.5 kg) is heated to about 130° C.
(typically about 125-138° C.) for about 18-30 hours until
the reaction is complete as optionally monitored by area
normalized HPLC showing no more than about 0.5%
adenine remaining. The resulting mixture is cooled to about
25° C., typically about 20-30° C., and contains the stage |
intermediate, (R)-9-(2-hydroxypropyl)adenine, which may
precipitate out at this point. After cooling, lithium t-butoxide
(3.62 kg), 2.0 M in tetrahydrofuran is added to the stage 1
intermediate, to produce the lithium salt of (R)-9-(2-
hydroxypropyl)adenine in a mildly exothermic addition. The
slurry is treated with diethyl
p-toluenesulfonyloxymethylphosphonate (1.19 kg) and the
mixture is heated to a temperature of about 32° C., typically
about 30-45° C., and is stirred for at leat about 2 hours
(typically about 2—3 hours) during which time the mixture
becomes homogeneous. More diethyl
p-toluenesulfonyloxymethylphosphonate (1.43 kg) is added
and the mixture is stirred at a temperature of about 32° C.
(typically about 30-45° C.) for at least about 2 hours
(typically about 2-3 hours). Additional lithium t-butoxide
(0.66 kg), 2.0 M in tetraphydrofuran and diethyl
p-toluenesulfonyloxymethylphosphonate (0.48 kg) are
added twice more, each time followed by stirring the
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mixture, which is at a temperature of about 32° C. for at least
about 2 hours. Reaction completion is optionally monitored
by area normalized HPLC showing no more than about 10%
of stage 1 intermediate remaining. If the reaction is
incomplete, additional lithium t-butoxide (0.33 kg), 2.0 M in
tetrahydrofuran and diethyl
p-toluenesulfonyloxymethylphosphonate (0.24 kg) are
added and the reaction mixture is maintained at a tempera-
ture of about 32° C. for at least about 2 hours to achieve
reaction completion. The mixture is then cooled to about 25°
C. (typically about 20-40° C.) and glacial acetic acid (0.5
kg) is then added. The resulting mixture is concentrated in
vacuo at a final maximum mixture temperature of about 80°
C. under about 29 in Hg vacuum. The residue is cooled to
about 50° C. (typically about 40-60° C.) and water (1.8 kg)
is added and the reaction is rinsed forward with additional
water (1.8 kg). The solution is continuously extracted with
dichloromethane (about 35 kg) for 12-48 hours with peri-
odic additions of glacial acetic acid (0.2 kg) to the aqueous
phase after about 5 hours and after about 10 hours of con-
tinuous extraction time. Extraction completion is optionally
[conformed] confirmed by area normalized HPLC as shown
by no more than about 7% of (R)-9-[2-
(diethylphosphonomethoxy)propylJadenine remaining in
the aqueous phase. The combined dichloromethane extracts
are concentrated initially at atmospheric pressure then in
vacuo at an extract temperature of no more than about 80° C.
to give the title compound at a viscous orange oil. The title
compound yield is about 40-45% by weight normalized
HPLC and its purity is typically 60-65% by area normalized
HPLC. The actual weight of the title compound after con-
centration is approximately 1.6 times the theoretical weight
(or 3.8 times the expected yield). The additional observed
weight is attributed to impurities and/or solvents remaining
after the continuous extraction and concentration.

Column 42, line 38-Column 43, line 18:

Bromotrimethylsilane (1.56 kg) is added to a reactor con-
taining a mixture of crude (R)-9-[2-
(diethylphosphonomethoxy)propylJadenine (1.0 kg calcu-
lated based on adenine input from step 4 above) and
acetonitrile (0.9 kg) with cooling to maintain a temperature
no higher than about 50° C. The lines are rinsed forward
with acetonitrile (0.3 kg) and the mixture is refluxed at about
60-75° C. for about 2—4 hours with moderate agitation to
avoid splashing the reactor contents. Reaction completion is
monitored by area normalized HPLC showing no more than
about 3% total of monoethyl PMPA and diethyl PMPA
remaining. If the reaction is incomplete, additional bromot-
rimethylsilane (0.04 kg) is charged into the reactor and the
reaction is refluxed for at least about 1 hour with moderate
agitation. The volatiles are removed by distallation at no
higher than about 70° C. initially at atmospheric pressure
and then in vacuo (about 24-27 in Hg) at no higher than
about 70° C. The reactor is then cooled to about 20° C.
(typically about 15-25° C.) and water (1.9 kg) is added
(exothermic addition) to the residue with the temperature
maintained at no higher than about 50° C. The mixture is
colled to 20° C. and washed with dichloromethane (1.7 kg)
by agitating for about 30 minutes. The isolated aqueous
phase is then filtered through a 1 .mu.m cartridge filter,
diluted with water (3.2 kg), heated to about 40° C. typically
about 35-50° C.) and adjusted to pH about 1.1 (typically
about 0.9-1.3) with aqueous sodium hydroxide about [0.15
kg NaOH as a 50% solution] (0.15 kg NaOH as a 50%
solution) while the temperature is maintained at about 45° C.
PMPA seed crystals are added to the mixture and the pH is
adjusted to about 2.8 (typically about 2.6-3.0) with a 50%
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aqueous sodium hydroxide solution (about 0.15 kg NaOH
required) while the temperature is maintained at about 45°
C. (typically about 35-50° C.). The solution is cooled to
about 22° C. (typically about 25-25° C.) over about 3-20
hours with slow to moderate agitation that avoids splashing
the contents, during which time the product should
precipitate, beginning at about 35° C. The pH of'the slurry is
adjusted to about 3.2 (typically about 3.1-3.3), usually using
50% aqueous sodium hydroxide or concentrated hydrochlo-
ric acid, if necessary. The slurry is cooled to approximately
5° C., typically about 0-10° C., and slowly agitated for at
least about 3 hours in that temperature range. The solids are
collected by filtration, washed sequentially with cold water
(0.35 kg) and acetone (0.3 kg) giving crude PMPA as a damp
solid typically of about 97% purity. The product is heated to

10

34
about 50° C. and dried in vacuo to a water content of less
than 10%. The quantity of diethyl PMPA is calculated from
the quantity of adenine used in the preceding step of the
synthesis (assuming 100% yield) and not from the net
weight of the crude diethyl PMPA, which may contain other
compounds.

AS A RESULT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

The patentability of claims 1-3 is confirmed.



