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ALPHA-SUBSTITUTED PYRIMIDINE-THIOALKYL AND ALKYLETHER COMPOUNDS AS INHIBITORS 
OF VIRAL REVERSE TRANSCRIPTASE 

5 

BACKGROUND OF THE INVENTION 

1. field of Invention 

The pyrimidine-thioalkyl and alkylether derivatives of Formula IA are useful 

in the treatment of individuals who are HIV positive, whether or not they show 

AIDS symptoms at the present time. The pyrimidine-thioalkyl and alkylether 

derivatives of Formula IB are useful in the preparation of the pyrimidine-thioalkyl 

10 and alkyletber derivatives of Formula IA. 

15 

20 

2. Description of the Related Art 

U.S. Patent 5,025,016 (and EP 124 630) pyrimidine-thioalk.yl pyridine 

derivatives corresponding to the general formula 

in which R1 to R4, independently of one another, represent hydrogen, lower alkyl, 

halogen, amino or hydroxy groups, R5 represents a free electron pair or a lower. alkyl 

25 group, a halogen atom, m has the value 0 or 1, the pyrimidine-thioalkyl group being 

bonded in the _2-, 3- or 4-position of the pyridine ring, and to therapeutically 

compatible acid addition salts thereof. The compounds allegedly exhibit surprisingly 

improved bronchosecretolytic and myucolytic activity as well as having been found to 

show antiphlogistie activity. 

30 J. Med Chem. 1987, 30, 547-551 describes various 2-[(pyridinylmethyl)thio]-

pyrimidine derivatives and the influence thereof on bronchosecreto!ytic properties in 

the phenol red screening model of the mouse in comparison to the known drug 

ambroxol. 

·EP 47i i78 (Derwent 92-106190/14) describes various benzene, pyridine and 

35 pyrimidine derivatives as ACAT enzyme inhibil!to~r:§a.J~:tnlmll~lmiml:2GlmWEUW1..__.:..__, 
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cerebrovascular disease. 

J. Org. Chem, 1954, 19, 1798-1801 describes pyrimidine derivatives, including 

2-benzylmercapto-4-amino-6-pyrimidinol, 2-benzylmercapto-4-amino-6-

chloropyrimidine, .2-benzylmercapto-4-amino-6-dietbylaminopyrimidine as well as 

5 analogs of 6-dimetbylaminopurine. 

British Patent 744,867 (CA 51:2063i) describes various 2-R'-S-6-RR'N­

substituted 4-aminopyrimidines. 

An estimated one to one and one-half million people in the United States are 

infected with a human retrovirus, the human immunodeficiency .virus type I (HIV-1) 

10 which is the etiological agent of acquired immunodeficiency sy'ndrome, AIDS, see 

Science, 661-662 (1986). Of those infected, an estimated two hundred and fifty 

thousand people will develop AIDS in the next five years, see Science, 1852-1857 

(1985). On March 20, 1987, the FDA approved the use of the compound, A7:r 

{zidovudine), to treat AIDS patients with a recent initial episode of pneumocystis 

15 carinii pneumonia, AIDS patients with conditions other than pneumocystis carinii 

pneumonia or patients infect.ed with the virus with an absolute CD4 lymphocyte 

count of leas than 200/mm8 in the peripheral blood. A'Zir is a known inhibitor of 

viral reverse transcriptase, an enzyme necessary for human immunodeficiency virus 

replication. 

20 U.S. Patent 4,724,282 claims a method of treating humans having acquired 

immunodeficiency syndrome utilizing 3'-azido-8'-deoxy-thymidine (azi~othymidine, 

AZT). 

It is known in the art that certain antibiotics and pol~onic dyes inhibit 

retrovirus reverse transcriptase. 

25 Many publications have reported the ability of various sulfated compounds to 

inhloit virus replication, including HIV. 

Nature 343, 470 (1990) and Science 250, 1411 (1990) disclose potent 

benzodiazepin type reverse transcriptase inhioitors. The compounds of the present. 

invention are not benzodiazepin type compounds. 

30 J. Org. Chem. 1962, 27, 181-185 describes various 2-benzylthio pyrimidine 

derivatives, including 4-chloro-5-methyl-2-[(phenylmethyl)thio]-pyrimidine, 4-chloro-

5-methyl-2-[[(2,4-dichloro-phenyl)methyl]thio]-pyrimidine. 4-chloro-5-methyl-2-[[(2-

chloro-phenyl)methyl]thio]-pyrimidine, and 4-chloro-5-methyl-2-[[(4-chloro­

phenyl)methyl]thio]-pyrimidine and their activity as anti.tumor compounds in 

35 s~ against SA-180, CA 755, and L-1210 tumor systems. 
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J. :Med. Chem. 1977, 20, 88-92 describes 2-alkoxy and 2-aJkyltbio-4-amino 

pyrimidines, including 2-[(phenylmethyl)thio]4-pyrimidinamine, 2-[[(4-

chlorophenyl)methyl]thio]-4-pyrimidinamine, 2-[(8-pyridinylmethyl)thio]4-

pyrimidinamine, and 2-(phenylmethoxy)-4-pyrimidinamine, and their activity as 

5 inhibitors of deoxycytidine kinase. 

Collect. Czech. Chem. Comm. 1975, 40, 1078-1088 (CA 83:114826e) describes 

5-(3-iodopropargyloxy)pyrimidines as effective fungistatics. 

Synthesis 1981, 397-400 describes peroxyppimidines 

J. Org. Chem. 1961, 26, 1884 describes the synthesis of aziridinyl pyrimidines 

10 as analogs of methioprim. 

15 

20 

J. Med. Chem. 1991, 34, 815-819 describes derivatives of thiouracil which 

have dihydroxyboryl group at the C-5 position. These compounds are useful for B 

neutron-capture therapy of malignant melanoma. 

SUMMARY OF INVENTION 

. Disclosed are pyrimidine-thioalkyl and alkylether compounds of Formula I 

m 

and therapeutically/pharmaceutically ·compatible acid addition salts thereof. 

25 The compounds corresponding to Formula I may exist in various tautomeric 

80 

85 

formulas, and are included within the scope of Formula I as well as Formula IA and 

m. 
DETAILED DESCRIPI'ION OF THE INVENTION 

Disclosed are pyrimidine-thioalkyl and alk.ylether compounds of Formula I 

Rx) R R,3 

7 N 

R ~~y 4 . 

m 
R41 

-3-
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where m is 0 or 1; 

R1 is selected from the group consisting of -CeCH. -C02R53, -CONR54Ri;5, 

5 

10 where s is 0 or 1 (preferably 0) and ~0' ~1' ~2' ~3• ~' and ~5 
are the same or different and are selected from -H, c1-e6 alkyl, c1-e6 
alkenyl, C1-Cs alkoxy, C1-Ce alkylthio, -C3-Ca cycloalkyl, -CF3, -N02, 

-halo, -OH, -CN, phenyl, phenylthio, -styryl, -C02CR31>,-CONCR31> 

<Rs2>, -COCRa1>, -CCli:!>n·NCRa1><Ra2>, -CCOH>CRa1XRaa>, -
15 <~>nN<Ra1 XCOCRaa», CC~>nNCRa1XS02 CR83)), or where ~ and 

~1, or ~1 and Rn, or ~2 and ~3 are taken together to form a five 

or six-membered saturated or unsaturated ring containing 0 or 1 
. . 

oxygen, nitrogen or sulfur, where the unsaturated ring may be 

optionally substituted with 1, 2 or 3,CrC6 alkyl, c1-e6 alkoxy, -OH, 

20 -~OH, -(~)n-NCRa1>CR32), -C3"C8 cycloalkyl, -CF3, -halo, 

C02~1), -CON<Ra1 XRs2), -CO<R31), -CC~>nNCRa1 )(COCRaa», -
(C~~NCR31XS02CRag)>, -CN, -CH2CF3 or -CHCCF3>2, or phenyl, and 

the saturated ring may be optionally substituted with 1, 2 or 8, -CrC6 
alkyl, -C1-C6 alkoxy, -OH, -C~OH or -CCH2>n·NCR31>CRs2> or one oxo 

25 (=0); 

30 

where n is 0-3 and Ra1, R32, and Rsa are the same or different and 

are selected from 

-H, 

CrC6 alkyl, 

phenyl optionally substituted with 1, 2, or 3 -halo, CrC6 alkyl, 

CrC6 alkoxy, -CF 3, -OH or -CN, 

or where R31 and R32 taken together with the attached nitrogen to form a 

ring selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4-

• 

35 piperazinyl, -4-Cl-CrC6alkyl)piperazinyl, .. 
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or a member select.ed from the group consisting of: 

1-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-imidazolyl, 

4-imidazolyl, 2-benzothiazolyl, 2-benzoxazolyl, 2-benzimidazolyl, 2-oxazolyl, 

4-oxazolyl, 2-tbiazolyl, 3-isoxazolyl, 5-isoxazolyl, 5-methyl-8-isoxazolyl, 5-

phenyl-3-isoxazolyl, 4-thiazolyl, 8-methyl-2-pyrazinyl, 5-methyl-2-pyrazinyl, 6-

methyl-2-pyrazinyl, 5-cbloro-2-thienyl, 3-furyl, benzofuran-2-yl, benzothien-2-

yl, 2H-1-benzopyran-3-yl, 2,8-dihydrobenzopyran-5-yl, 1-methylimidazol-2-yl; 

quino:xalin-2-yl, piperon-5-yl, 4, 7-dichlorobenzoxazol-2-yl, 4,6-climethyl­

pyrimidin-2-yl, 4-methylpyrimidin-2-yl, 2,4-dimethylpyrimidin-6-yl, 2· 

10 methylpyrimidin-4-yl, 4-methylpyrimidin-6-yl, 6-chloropiperon-5-yl, 5-

cbloroimidazo[l,2-a]pyridin-2-yl, l-H-inden-3-yl, 1-H-2-methyl-inden-2-yl, 8,4-

dihydronaphth-1-yl, S-4-isopropenylcyclohexen-1-yl or 4-clihydronaphth-2-yl; 

where R53 is selected from the group consisting of -H, c1-C6alkyl, C3-

C6cycloalkyl, phenyl (optionally substituted with 1, 2, or 3 -halo, 

16 CrC6 alkyl, CrC6 alkoxy, -CF 8, -OH, -CN), or a five or six-membered 

unsaturated ring cont.sining 0 or l oxygen, nitrogen or sulfur, where the 

unsaturated ring may be optionally substituted with -H, C1-C6 alkyl, 

CrC6 alkoxy, -OH, -CHaOH, or -CCH2>n·NCRs1XRs2>; 
where R54 and R55 being the same or different are selected :trom -H, 

20 CrC6 alkyl, ally!, -or phenyl( optionally substituted with 1, 2, or 3 

-halo, CrC6 alkyl, CrC6 alkoxy or -CF 3), or t.aken together with the 

attached nitrogen to form a ring selected from -pyrrolidinyl, 

-piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4-piperazinyl, 

-4-(1-C1-C6alkyl)piperazinyl; 

25 R41 and R42, being the same or different, are selected from the group 

consisting of -H and Ci-04 alkyl; 

R12 is selected from the group consisting of -H, CrC6 alkyl, 

-03-Cs cycloalkyl, -CN, -C(OJNH2, -C(O)N(C1-Cealk.yl)(CrCaalkyl), -CO~, 

-C02(Ci-C6alkyl), -CH20H, _-CH2NH2 or -CF 3; 

SO R13 is selected from the group consisting of-H, CrC6 alkyl or -CF3; 

Y is selected from -8-, -8(0)-, -8(0)2, or -0-; 

R4 is selected from the group consisting of -H, -OH, halo or -NR15R16 where 

R15 is -H and R16 is -H, CrC6 alkyl, -~ or R15 and R16 taken together with the 

-N form 1-pyrrolidino, 4-morpholino or 1-piperidino; 

85 Rs is selected from the group consisting of -H, -~H40H, -~H4-0-TBDMS, 

-5· 
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halo, -C3-c6 cycloalkyl, CrCa alkoxy, -C~C~Cl or·CrC4 alkyl, with the proviso 

that R5 is not isobutyl; 

or R4 and R6 are taken together to form a five or six-membered saturated or 

unsaturated ring which together with the pyrimidine ring form the group consisting 

5 of 7H-pyrrolo[2,S-dlpyrimidine, 5,6-d.ihydro-7H-pyrrolo[2,8-d]pyrimidine, furo[2,8-

d]pyrimidine, 5,6-dihydro-furo[2,3-d]pyrimidine, tbieno[2,8-d]pyrimidine, 5,6-dihydro­

thieno[2,3-d]pyrimidine, 1H-pyrazolo[S,4-d]pyrimidine, lH-purine, pyrimido[4,5· 

d]pyrimidine, pt.eridine, pyrido[2,3-d]pyrimidine, or quinazoline, where the 

unsaturat.ed ring may be optionally substituted with 1, 2 or S, CrC6 alkyl, CrC6 

10 alkoxy, -OH, -~OH, or-CCH2>n·NCRs1XR32), -C3-C8 cycloalkyl, -CF3' -halo, 

-C02CRa1>, -CONCR31XRa2>, -COCRa1>, -CC~>nNCR31XCOCR33)), -CCH2>nNCR31> 
(S02<Rs3}), and the saturated ring may be optionally substituted with 1, 2 or 3, 

-Cr?s alkyl, ·CrC6 alkoxy, -OH, -CH20H, or -CC~>n·NCR31XRa2> or one oxo (=0); 

and 

15 ·Re is selected from the group consisting of -H, -OB, halo (preferably -Cl), 

20 

-CN, -CF3, -CO~Re1>, -C(O)R61 or -C(O)NCRs1XRs2> where Rsi and Rs2 are the . 

same or different and are selected ·from 

-B, 

CrCa alkyl, 

ph~yl optionally substituted with l, 2, or 3 -halo, CrC6 alkyl, Ci-C6 

alkoxy, -CF8, -OH, -CN, 

or where Rai and R62 taken together with the attached nitrogen to form a 

ring selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, 

-4-piperazinyl, or -4-CCrCe alk.yl)piperazinyl; 

25 with the overall proviso that R4 and Rs are not both -H; and with the further 

proviso that and Ra and R18 are not both -H except when Re is selected from -CN, 

-CF 8, -C02CR61), -C(O)Re1 or -CCO)NCR61 XRs2>, or R1 is selected from -C02R53 or 

-C(O)NCRi;4>CRt;5>; 
pharmaceutically acceptable salts, hydrates, N-oxides and solvates thereof; 

80 other than 

4-amino-6-chloro-2-(1-(4-(4-morpholinylcarbinyl)-2-pyridinyl)ethyl)thio­

pyrimidine 

• 

4-Amino-6-chloro-2-(1-(4-methyl-2-pyridyl)pentyl)thio-pyrimidine • 

An embodiment of the present invention are compounds of Formula IA where 

85 R12 and R13 are not both -H. • 

. -6-
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An embodiment of the present invention are pyrimidine-tbioalkyl and 

alldyetber anti-AIDS compounds of Formula IA, namely the compounds of Formula I 

where 

R4 is selected from the group consisting of -H or -NR15Jti6 where Ri5 is -H 

5 and R16 is -H, CrC6 alkyl, -~ or R15 and R16 taken together with the -N form · 

1-pyrrolidino, 4-morpholino or 1-piperidino; and 

Re is select.ed from the group consisting of-H, halo (preferably-Cl), -CN, 

-CF 3, -C02CR61), -CCO)R61 or -CCO)NCRa1)CRs2). 
Compounds of Formula IB, namely the compounds of Formula I where: 

10 i) R4 and/or Re are -OH; or 

ii) R4 and Rs are both halo, 

are useful as intermediates to produce the pyrimidine-thioalkyl and alkylether anti­

AlDS compounds of Formula IA. 

An embodiment of the present invention are compounds of Formula I (as well 

15 as Formula IA and IB) where Y is -0-. 

A preferred embodiment of the present invention are compounds of Formula I 

(as well as Formula IA and IB} where s is 0 and Y is selected from the group 

consisting or -8-, -8(0)- or -SC0>2; more preferably Y is -S-. 

A preferred embodiment of the present invention are_compounds· of Formula I 

20 (as well as Formula-IA and IB} where·s is 0 and Y is selected from the group 

consisting of -8-, -8(0)- or -8(0)2 (more preferably Y is -8-); and with the proviso 

that R12 and R13 are not both -H. 

A preferred embodiment of the present invention are novel compounds of 

Formula I (as well as Formula IA and IB) where s is 0 and Y is select.ed from the 

25 group consisting of -S-, -8(0)- or -8(0~ (more pre~ably Y is -S-); and with the 

proviso that R12 and Ria are not both -H and with the further proviso that when R4 
is halo or amino and R6 is halo, R1 is not 

80 

35 

in which R'4 represent hydrogen, lower alkyl, halogen, amino or hydroxy groups . 

R4 is preferably-~. 

m is preferably 0. 

-7-
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Rs is preferably -Cl, -CF 3 or -CN. 

R41 and R42 are preferably -H. 

R12 is preferably -CH3• 

~ is preferably -B. 

PCT/US96/06119 

5 R1 is preferably selected from 

10 

more preferably a member selected from the group consisting of: 

8-isoquinolinyl, 1-isoquinolinyl, ~uinolinyl, 8-quinolinyl, 3-(5,6, 7 ,8-tetrahydro)-

15 isoquinolinyl, 1-(5,6,7,8-tetrahydro)-isoquinolinyl, 2-(5,6, 7 ,8-tetrahydro)-quinolinyl, 3-

(5,6, 7,8-tetrahydro)-quinolinyl, 8-(5,6-dihydro)-2H-2-pyrindinyl, 1-(5,6-dihydro)-2H-2-

pyrindinyl, 2-(5,6-dihydro)-lH-1-pyrinclinyl, 3-(5,6-clihydro)-lH-1-pyrindinyl, 5-

furo[2,3-c]pyridinyl, 6-furo[3,2-c]pyridinyl, 4-furo[8,2-c]pyriclinyl, 7-furo[2,S­

c]pyridinyl, 6-furo[2,8-b]pyridinyl, 5-furo[3,2-b]pyridinyl, 5-(2,3-:dihydro)-furo[2,8-

20 c]pyrldinyl, 6-(2,S-clihydro)-furo[S,2-c]pyridinyl, 4-(2,8-dihydro)-furo[S,2-c]pyridinyl, 7-

{2,3-dihydro)-furo[2,3-c]pyridinyl, 6-C2,3-dihydro)-furo[2,3-b]pyridinyl, 5-(2,8-dihydro)­

furo[8,2-b]pyridinyl, 6-(1,3-dihydro)-furo[S,4-c]pyridinyl, 4-(1,3-dihydro)-furo[S,4-

c]pyridinyl, 2-(5, 7-dihydro)-furo[S,4-b]pyridinyl, 6-(3,4-dihydro)-2H-pyrano[2,3-

cJpyridinyl, 6-(8,4-dihydro)-1H-pyrano[3,4-c]pyridinyl, 7-(3,4-dihydro)-1H-pyrano[4,3-

25 c]pyridinyl, 7-(S,4-clihydro)-2H-pyrano[S,2-c]pyridinyl, 5-(S,4-dihydro)-2H-pyrano[S,2-

c]pyridinyl, 5-CS,4-dihy~)-1H-pyrano[4,3-c]pyridinyl, 8-(8,4-clihydro)-lH-pyrano[S,4-

c]pyridinyl, 8-(3,4-dihydro)-2H-pyrano[2,8-c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[2,3-

b]pyridinyl, 2-(5,6-dihydro)-lH-pyrano[S,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,~­

b]pyridinyl, 6-(3,4-dihydro)-2H-pyrano[3,2-b]pyridinyl, 5-1H-pyrrolo[2,3-c]pyridinyl, 

80 6-lH-pyrrolo[S,2-c]pyridinyl, 4-lH-pyrrolo[S,2-c]pyridinyl, 7-1H-pyrrolo[2,8-

c]pyridinyl, 6-1H-pyrrolo[2,8-b]pyridinyl, 5-1H-pyrrolo[8,2-b]pyridinyl, 5-(2,3-

dihydro)-1H-pyrrolo[2,8-c]pyridinyl, 6-{2,8-dihydro)-1H-pyrrolo[8,2-c]pyridinyl, 4-(2,8-

dihydro)-lH-pyrrolo[S,2-c]pyridinyl, 7-(2,3-dihydro)-1H-pyrrolo[2,&.c]pyridinyl, 6-(2,3-

dihydro)-1H-pyrrolo[2,3-b]pyridinyl, 5-(2,8-dihydro)-1H-pyrrolo[3,2-b]pyridinyl, 6-(1,3-

.. 

35 dihydro)-lH-pyrrolo[S,4-c]pyridinyl, 4-Cl,3-dihydro)-lH-pyrrolo[S,4-c]pyridinyl, 2-(5, 7- • 

-8-
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c:lihydro)-lH-pyrrolo[3,4-b]pyridinyl, 6-1,7-naphthyridinyl, 6-2,7-naphthyridinyl, 7-

2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5-1,6-naphtbyridinyl, 5-2,6-naphthyridinyl, 

8-2, 7-naphthyridinyl, 8-1;7-naphthyridinyl, 7-1,8-naphthyridinyl, 2-1, 7-

naphthyridinyl, 2-1,6-naphthyridinyl, 6-1,5-naphthyridinyl, 6-(1,2,8,4-tetrahydro)-

5 1, 7-naphthyridinyl, 6-(1,2,3,4-tetrahydro)-2, 7-naphthyridinyl, 7-(1,2,8,4-tetrahydro)-

2,6-naphthyridinyl, 7-(1,2,3,4-tetrahydro)-1,6-naphthyridinyl, 5-(1,2,8,4-tetrahydro}-

1,6-naphtbyrldinyl, 5-(1,2,3,4-tetrahydro)-2,6-naphthyridinyl,·B-Cl,2,3,4-tetrahydro)-

2, 7-naphthyridinyl, 8-(1,2,3,4-tetrahydro)-1, 7-naphtbyridinyl, 7-(1,2,8,4-tetrahydro)-

1,8-naphthyridinyl, 2-(5,6, 7,8-tetrahydro)-1, 7-naphthyridinyl, 2-(5,6, 7 ,8-tetrahydro)-

10 1,6-naphthyridinyl, 6-(1,2,8,4-tetrahydro)-1,5-naphtbyridinyl, 1-naphtbyl, ~-naphthyl, 

5-(1,2,8,4-tetrahydro)-naphthyl, 6-(1,2,3,4-tetrahydro)-naphthyl, 4-(2,3-dihydro)-lH­

indenyl, 5·(2,8-dihydro)-lH-indenyl, 5-benzofuranyl, 4-benzofuranyl, S-benzofuranyl, 

7-benzofaranyl, 5-(2,3-dihydro)-benzofuranyl, 4-(2,3-dihydro)-benzofuranyl, 6-(2,3-

dihydro)-benzofuranyl, 7-(2,3-dihydro)-benzofuranyl, 4-(1,8-dihydro)-isobenzofuran, 5-

15 (1,8-dihydro)-isobenzofuran, 4-lH-indolyl, 5-lH-indolyl, 6.-lH-indolyl, 7-lH-indolyl, 4-

(2,S-clihydro)-lH-indolyl, 5-(2,3-dihydro)-lH-indolyl, 6-(2,8-dihydro)-lH-indolyl, 7-

(2,3-dihydro)-lH-indolyl, 4-(1,3-dihydro)-lH-isoindolyl, 5-(1,3-dihydro)-lH-isoindolyl, 

5-(3,4-dihydro)-lH-2-benzopyranyl, 6-(3,4-dihydro)-lH-2-benzopyranyl, 7-(3,4-

dihydro)-lH-2-benzoPYl'.anyl, 8-(8,4-dihydro)-lH-2-benzopyranyl, 5-(8,4-dihydro);.2H- · 

20 1-benzopyranyl, 6-(S,4-dihydro)-2H-1-benzopyranyl1 7-C3,4-dihydro)-2H-1- · · · 

benzopyranyl, 8-(8,4-dihydro)-2H-1-benzopyranyl, 5-(1,2,3,4-tetrahydro)-isoquinolinyl, 

6-(1,2,8,4-tetrahydro)-isoquinolinyl, 7-(1,2,8,4-tetrahydro)-isoquinolinyl, 8-(1,2,3,4-

tetrahydro)-isoquinolinyl, 5-(1,2,3,4-t.etrahydro)-quinolinyl, 6-( 1,2,3,4-tetrahydro)­

quinolinyl, 7-(1,2,3,4-tetrahydro)-quinolinyl, 8-( 1,2,3,4-tetrahydro)-quinolinyl, 

25 5-thieno[2,3-c]pyridinyl, 6-thieno[S,2-c]pyriclinyl, 4-thieno[S,2-c]pyridinyl, 7-

thieno[2,3-c]pyridinyl, 6-thieno[2,3-b]pyridinyl, 5-thieno[S,2-b]pyridinyl, 5-(2,3-

dihydro)-thieno[2,8-c]pyridinyl, 6-(2,3-dihydro)-thieno[S,2-c]pyridinyl, 4-(2,3-dihydro)­

thieno[S,2-c]pyridinyl, 7-(2,3-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)­

thieno[2,3-b]pyridinyl, 5-(2,8-dihydro)-thieno[S,2-b]pyridinyl, 6-(1,3-dihydro)-

30 thieno[8,4-c]pyridinyl, 4..(1,3-dihydro)-thieno[S,4-c]pyridinyl, 2..(5, 7-dihydro)­

thieno(S,4-b]pyridinyl, 6-(3,4-dihydro)-2H-tbiopyrano[2,3-c]pyridinyl, 6-(3,4-dihydro)­

lH-thiopyrano[S,4-c]pyridinyl, 7-(3,4-dihydro)-1H-thiopyrano[4,3-c]pyridinyl, 7-(3,4-

dihydro)-2H-thiopyrano[8,2-c]pyridinyl, 5..(8,4-dihydro)-2H-thiopyrano[3,2-c]pyridinyl, 

5-(3,4-dihydro)-1H-thiopyrano[4,3-c]pyridinyl, 8-(S,4-dihydro)-lH-thiopyrano[S,4-

35 c]pyridinyl, 8-(8,4-dihydro)-2H-thiopyrano[2,8-c]pyridinyl, 7-(8,4-dihydro)-2H-
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tbiopyrano[2,3-b]pyridinyl, 2-(5,6-dihydro)-lH-thiopyrano[S,4-b]pyridinyl, 2-(5,6-

clihydro)-2H-tbiopyrano[ 4,3-b]pyridinyl, 6-(3,4-dihydro)-2H-tbiopyrano[S,2-

b]pyridinyl, 5-benzo[b]thiophenyl, 4-benzo[b]thiophenyl, 6-benzo[b]thiophenyl, 7-

benzo[b]thiophenyl,. 5-(2,3-dihydro)-benzo[b]thiophenyl, 4-(2,8-dihydro)-

5 benzo[b]thiophenyl, 6-(2,3-dihydro)-benzo[b]thiophenyl, 7-(2,8-dihydro)-

benzo[b]tbiophenyl, 4-(1,3-dihydro)-benzo[c]thiophenyl, 5-(1,3-dihydro)­

benzo[c]tbiophenyl, 5-(8,4-dihydro)-lH-2-benzothiopyranyl, 6-(3,4-dihydro)-lH".2-

benzotbiopyranyl, 7-(3,4-dihydro)-lH-2-benzothiopyranyl, S.(S,4-dihydro)-lH-2-

benzothiopyranyl, 5-(8,4-dihydro)-2H-1-benzotbiopyranyl, 6-(3,4-dihydro)-2H-1-

10 benzothiopyranyl, 7-(3,4-dihydro)-2H-1-benzothiopyranyl, or 8-(3,4-dihydro)-2B-1-

benzothiopyranyl; wherein such member is optionally substituted as described 

above; 

most preferably a member select.ed from the group consisting of: 

3-isoquinolinyl, 1-isoquinolinyl, 2-quinolinyl, 8-quinolinyl, 3-(5,6, 7 ,8-tetrahydro)-

15 isoquinolinyl, 1-(5,6, 7 ,8-tetrahydro)-isoquinolinyl, 2-(5,6, 7,8-tetrahydro)-quinolinyl, 8-

(5,6, 7,8-t.etrabydro)-quinolinyl, 8-(5,6-dihydro)-2H-2-pyrindinyl, 1-(5,6-dihydro)-2H-2-

pyrindinyl, 2-(5,6-dihydro)-lH-1-pyrinclinyl, 8-(5,6-dihydro)-lH-1-pyrindinyl, 5-

furo[2,8-c]pyridinyl, 6-furo[S,2-c]pyridinyl, 4-faro[S,2-c]pyridinyl, 7-furo[2,3-

c]pyridinyl, 6-furo[2,3-b]pyridinyl, 5-furo[S,2-b]pyridinyl, 5-(2,S-dihydro)-furo[2,8-

20 c]pyriclinyl, 6-(2,S-clihydro)-faro[S,2-c]pyrldinyl, 4-(2,8-dihydro)-furo[3;2-c]pyridinyl, ·7-

(2,8-dihydro)-furo[2,3;.c]pyriclinyl, 6-(2,8-dihydro)-furo[2,8-b]pyriclinyl, 5-(2,3-clihydro)­

furo[S,2-b]pyridinyl, 6-Cl,3-dihydro)-furo[S,4-c]pyriclinyl, 4-(1,8-dihydro)-furo[S,4-

c]pyridinyl, 2-(5,7-dihydro)-furo[S,4-b]pyridinyl, 6-(8,4-dihydro)-2H-pyrano[2,S­

c]pyridinyl, 6-(3,4-dihydro)-lH-pyrano[S,4-c]pyriclinyl, 7-(8,4-dihydro)-1H-pyrano[4,3-

25 c]pyridinyl, 7-(3,4-dihydro)-2H-pyranoI3,2-c]pyridinyl, 5-(3,4-dihydro)-2H-pyrano[3,2-

c]pyridinyl, 5-(S,4-dihydro)-1H-pyrano[4,S-c]pyridinyl, 8-(3,4-dih~)-lH-pyrano[S,4-

c]pyridinyl, 8-(3,4-dihydro)-2H-pyrano[2,S·c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[2,3-

b]pyridinyl, 2-(5,6-dihydro)-1B-pyrano[3,4-b]pyridinyl, 2-(5,6-clihydro)-2H-pyrano[4,S­

b]pyridinyl, or 6-(3,4-dihydro)-2H-pyrano[3,2-b]pyridinyl; wherein such member is 

SO optionally substituted as described above. 

IDustrative R1 members include: 

phenyl optionally substituted with one, 2 or 8 CrC4 alkyl, CrCs alkox;y, halo, CrC3 

alkyltbio, trifluoromethyl, C2-C6 dialkylamino, or nitre; 2- or 3-pyridinyl optionally 

substitut.ed with CrC6 alkyl, CrC6 alkenyl, CrC6 alkoxy, CrC6 alkylthio, -C3-c8 

• 

85 cycloalkyl, -CF 3, -N02, -halo, -OH, -CN, phenyl, phenylthio, .:styryl, -C02Cfts1l. • • 
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CON(Ra1XRs2>, -CO<R31), ..(~)n-N<Rs1XR32), -C(OHXRs1XR33), -

CCH2)nN<Rs1>CCO<Raa)), -(CH2>nN<Ra1)CS02CRa3»; naphthyl optionally substituted 

with one or 2 CrC4 alkyl, CrCs alkoxy, halo, trliluoromethyl, c2-c6 dialkylamino, 

CrCs alkylthio or nitro; -C=CH; as well as 8-isoq~linyl, 1-isoquinolinyl, 2-

5 quinolinyl, 8-quinolinyl, 8-(5,6,7,8-tetrahydro)-isoquinolinyl, 1-(5,6,7,8-tetrahydro)­

isoquinolinyl, 2-(5,6, 7,8-tetrahydro)-quinolinyl, 8-(5,6, 7,8-tetrahydro)-quinolinyl, S­

(5,6-dihydro)-.2H-2-pyrindinyl, 1-(5,6-dihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-1-. 
pyrindinyl, 8.(5,6-dihydro)-lH-1-pyrindinyl, 5-furo[2,3-c]pyridinyl, 6-furo[S,2-

c]pyridinyl, 4-f'uro[3,2-c]pyridinyl, 7-furo[2,8-c]pyridinyl, 6-furo[2,3-b]pyridinyl, 5-

10 furo[S,2-b]pyridinyl, 5-(2,S-dihydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihydro)-furo[3,2-

c]pyridinyl, 4-(2,3-dihydro)-furo[S,2-c]pyridinyl, 7-{2,3-dihydro)-furo[2,3-c]pyridinyl, 6-

(2,3-dihydro)-furo[2,8-b]pyridinyl, 5-(2,8-dihydro)-furo[3,2-b]pyridinyl, 6-(1,3-dihydro)­

furo{S,4-c]pyridinyl, 4-(1,3-ctihydro)-furo[S,4-c]pyr:idinyl, 2-(5,7-dihydro)-furo[S,4-

b]pyridinyl, 6-(8,4-dihydro)-2H-pyrano[2,8-c]pyridinyl, 6-{8,4-dihydro)-1H-pyrano[3,4-

15 c]pyridinyl, 7-(3,4-dihydro)-1H-pyrano[4,S-c]pyridinyl, 7..(S,4-dihydro)-2H-pyrano[3,2-

c]pyridinyl, 5-(8,4-dihydro)-2H-pyrano[3,2-c}pyridinyl, 5..(3,4-clihydro)-1H-pyrano[4;3-

c]pyridinyl, 8-(S,4-dihydro)-lH-pyrano[S,4-c]pyridinyl, 8-(3,4-clihydro)-2H-pyrano[2~3-

c]pyridinyl, 7-(8,4-dihydro)-2H-pyrano[2,8-b]pyridinyl, 2-(5,6-dihydro)-lH-pyrano[S,4-

b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,S-b]pyridinyl, ·6-(8,4-dihydro)-2H-pyrano[3,2-

20 b]pyridinyl,. 5-1H-pyrrolo[2,3-c]pyridinyl, 6-1H-pyrrolo[3~2-c]pyridinyl, 4-1H­

pyrrolo[3,2-c]pyridinyl, 7-1H-pyrrolo[2,3-c]pyridinyl, 6-1H-pyrrolo[2,3-b]pyridinyl, 5-

lH-pyrrolo[S,2-b]pyridinyl, 5-(2,3-dihydro)-1H-pyrrolo[2,8-c]pyridinyl, 6-(2,3-dihydro}­

lH-pyrrolo[S,2-c]pyridinyl, 4-(2,8-dihydro)-lH-pyrrolo[S,2-c]pyridinyl, 7-C2,8-dihydro)-

1H-pyrrolo[2,3-c]pyridinyl, 6-(2,3-dihydro)-1H-pyrrolo[2,3-b]pyridinyl, 5-(2,3-dihydro)-

25 lH-pyrrolo[S,2-b]pyridinyl, 6-(l,3-dihydro)-1H-pyrrolo(3,4-c]pyridinyl, 4-(1,3-dihydro)­

lH-pyrrolo[S,4-c]pyridinyl, 2-(5, 7-dihydro)-1H-pyrrolo[3,4-b]pyridinyl, 6-1, 7-

naphthyridinyl, 6-2,7-naphthyridinyl, 7-2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5-

1,6-naphthyridinyl, 5-2,6-naphthyridinyl, 8-2, 7-naphthyridinyl, 8-1, 7-naphthyridinyl, 

7-1,8-naphthyridinyl, 2-1, 7-naphthyridinyl, 2-1,6-naphthyridinyl, 6-1,5-

80 naphthyridinyl, 6-(1,2,8,4-tetrahydro)-1, 7-naphthyridinyl, 6-( 1,2,8,4-tetrahydro)-2, 7-

naphthyridinyl, 7-(1,2,8,4-tetrahydro)-2,6-naphthyridinyl, 7-( 1,2,8,4-tetrahydro)-1,6-

naphthyridinyl, 5-(1,2,3,4-tetrahydro)-1,6-naphthyridinyl, 5-(1,2,8,4-tetrahydro)-2,6-

naphthyridinyl, 8-(1,2,3,4-tetrahydro)-2, 7-naphthyridinyl, 8-(1,2,3,4-tetrahydro)-1, 7-

naphthyridinyl, 7-(1,2,8,4-tetrahydro}-1,8-naphthyridinyl, 2-(5,6, 7,8-tetrahydro)-1, 7-

85 naphtbyridinyl, 2-(5,6, 7,8-tetrahydro)-1,6-naphthyridinyl, 6-(1,2,3,4-tetrahydro)-1,5-
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naphthyridinyl, 1-naphthyl, 2-naphthyl, 5-(1,2,3,4-tetrahydro)-naphthyl, 6-(1,2,3,4-

t.etrahydro)-naphthyl, 4-(2,S-dihydro}-lH-indenyl, 5-{2,S-dihydro}-lH-indenyl, 5-

benzofuranyl, 4-benzofuranyl, 6-benzofuranyl, 7-benzofuranyl, 5-(2,8-dihydro)-

benzofuranyl, 4-(2,8-dihydro)-benzofuranyl, 6-(2,8-dihydro)-benzofuranyl, 7-(2,3-

5 dihydro)-benzofuranyl, 4-(1,8-dihydro)-isobenzofuran, 5-(1,3-dihydro)-isobenzofuran, 

4-lH-indolyl, 5-lH-indolyl, 6-lH-indolyl, 7-lH-indolyl, 4-(2,3-dihydro)-lH-indolyl, 5-

C2,8-dihydro)-1H-indolyl, 6-(2,8-dihydro)-lH-indolyl, 7-(2,8-dihydro)-lH-indolyl, 4- ' 

(1,3-dihydro)-lH-isoindolyl, 5-(1,8-dihydro)-lH-isoindolyl, 5-(3,4-dihydro)-lB-2-

benzopyranyl, 6-(8,4-dihydro)-lB-2-benzopyranyl, 7-(3,4-dihydro)-lH-2-benzopyranyl, 

10 8-(8,4-dihydro)-lH-2-benzopyranyl, 5-(8,4-dibydro)-2H-1-benzopyranyl, 6-(8,4-

dihydro)-2H-1-benzopyranyl, 7-CS,4-dihydro)-2H-1-b~opyranyl, 8-(3,4-dihydro)-2H-

1-benzopyranyl, 5-(1,2,3,4-tetrahydro)-isoquinolinyl, 6-(1,2,8,4-tetrahydro)-

isoquinolinyl, 7-(1,2,3,4-tetrahydro)-isoquinolinyl, 8-(1,2,8,4-tetrahydro)-isoquinolinyl, 

5-(1,2,3,4-tetrahydro)-quinolinyl, 6-(1,2,3,4-tetrahydro)-quinolinyl, 7-(1,2,3,4-

15 tetrahydro)-quinolinyl, 8-(1,2,3,4-tetrahydro)-quinolinyl, 5-tbieno[2,3-c]pyridinyl, 6-

tbieno[S,2-c]pyridinyl, 4-thieno[S,2-c]pyridinyl, 7-tbieno[2,3-c]pyridinyl, 6-thieno[2,8-

b]pyridinyl, 5-thieno[3,2-b]pyridinyl, 5-(2,3-dihydro)-thieno[2,S-c]pyridinyl, &{2,3-

dihydro)-tbieno[3,2-c]pyridinyl, 4-C2,8-dihydro)-thieno[3,2-c]pyridinyl, 7-(2,3-dihydro)-

thieno[2,3-c]pyridinyl, 6-(2,3-dibydro)-tbieno[2,3-b]pyridinyl, 5-(2,S-dihydro)- . 

20 thieno[3,2-b]pyridinyl, 6-Cl,3-dihydro)-tbieno[S,4-c]pyridinyl, 4-(1,S-dihydro)-

thieno[3,4-c]pyridinyl, 2-(5,7-dihydro)-thieno[S,4-b]pyrldinyl, ~(S,4-dihydro)-2H-

tbiopyrano[2,S-c]pyridinyl, 6-(S,4-dihydro)-1H-thiopyrano[3,4-c]pyridinyl, 7-(3,4-

dihydro)-1H-thiopyrano[4,3-c]pyridinyl, 7-(8,4-dihydro)-2H-thiopyrano[8,2-c]pyridinyl, 

5-(3,4-dihydro)-2H-thiopyrano[3,2-c]pYridinyl, 5-(3,4-dihydro)-1H-thiopyrano[4,3-

25 c]pyridinyl, 8-(8,4-dihydro)-lH-thiopyrano[S,4-c]pyridinyl, 8-(3,4-dihydro)-2H-

thiopyrano[2,3-c]pyridinyl, 7-C3,4-dihydro)-2H-thiopyrano[2,3-b]pyridinyl, 2-(5,6-

dihydro)-1H-tbiopyrano[3,4-b]pyridinyl, 2-(5,6-dihydro)-2H-tbiopyrano[ 4,8-

b]pyriclinyl, 6-(8,4-dihydro)-2H-thiopyrano[3,2-b]pyridinyl, 5-benzo[b]thiophenyl, 4-

benzo[b]ibiophenyl, 6-benzo[b]thiophenyl, 7-benzo[b]thiophenyl, 6-(2,3-dihydro)-

80 benzo[b]thiophenyl, 4-(2,3-dihydro)-benzo[b]thiophenyl, 6-(2,3-dihydro)-

benzo[b]thiophenyl, 7-(2,3-dihydro)-benzo[b]thiopheny~, 4-(1,3-dihydro)-

benzo[c]thiophenyl, 5-Cl,3-dihydro)-benzo[c]thiopbenyl, 5-(3,4-dihydro)-lH-2-

benzothiopyranyl, 6-(8,4-~)-lH-2-benzothiopyranyl, 7-(3,4-dihydro)-lH-2-

benzothiopyranyl, 8-(3,4-dihydro)-lH-2-benzothiopyranyl, 5-(3,4-dihydro)..2H-1-

85 benzothiopyranyl, 6-(3,4-dihydro)-2H-1-benzothiopyranyl, 7-(8,4-dihydro)-2H-1- .. 
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benzothiopyranyl, 8-(3,4-dihydro)-2H-1-benzothiopyranyl; 

or a member selected from the group consisting of: 4..quinolinyl, 5-quinolinyl, 

6..quinolinyl, 7 ·quinolinyl, 8..quinolinyl, 1-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, 

5-pyrimidinyl, 2-imidazolyl, 4-imidazolyl, 2-benzothiazolyl, 2-benzoxazolyl, 2-

5 benzimidazolyl, 2-oxazolyl, 4-oxazolyl, 2-thiazolyl, 8-isoxazolyl, 5-isoxazolyl, 5-

methyl·S-isoxazolyl, 5-phenyl-8-isoxazolyl, 4-thiazolyl, 8-methyl-2-pyrazinyl, 5-

methyl-2-pyrazinyl, 6-methyl-2-pyrazinyl, 5-chloro-2.;thienyl, 8-furyl, benzofuran-2-yl, 

benzotbien-2-yl, 2H-1-benzopyran-8:..yl, 2,S:..dihydrobenzopyran-5-yl, 2,3-

dihydrobenzofuran-2·yl, 1-methylimidazol-2-yl, quinoxalin-2-yl, isoquinolin-8-yl, 

10 piperon-5-yl, 4, 7-dichlorobenzoxazol-2-yl, 4,6-dimethylpyrimidin-2-yl, 4-

methylpyrimidin-2-yl, 2,4-dimethylpyrimidin-6-yl, 2-methylpyrimidin-4-yl, 4-

methylpyrimidin·6-yl, 6-chloropiperon-5-yl, 5-chloroimidazo[l,2-a]pyridin-2·yl, l·H­

inden-8-yl, 1-H-2-methyl·inden-2-yl, 8,4-dihydronaphth-1-yl, S-4·isopropenyl­

cylcohexen-1-yl and 4-dihydronaphth-2-yl. 

15 Novel alpha-substituted pyrimidine-thioalkyl compounds of Formula I include 

compounds where R1 is not 2- or 3-pyridinyl optionally substituted with CrC4alky1, 

a halogen atom, ~or -OH, when mis O, Y is S, R13 is -H, R12 is -H or C1-C4alkyl 

R4 is -H, -OH, halo or~. Rs is -H, halo or C1-C4 alkyl and Ra is from the group 

consisting of -H, halo or -OH. 

20 Preferred novel alpha-substituted pyrimidine-thioalkyl and alkylether anti-

AIDS compounds of Formula IA include compounds whereY is S, and mis 0. 

Additional preferred novel alpha-substituted pyrimidine-thioalkyl and 

alkylether anti-AIDS compounds of Formula IA include compounds where Y is S, m 

is 0, R12 is CH3 and R1s is-H. 

25 Additional preferred novel alpha-substituted pyrimidine-thioalkyl and 

alkylether anti-AIDS compounds of Formula IA include compounds where Y is 8, m 

is 0, R12 is CH8, R18 is -H, R4 is NH2, R5 is -H and Re is -Cl, CF 3 or CN. 

More preferred novel alpha-substituted pyrimidine-thioalkyl and alkylether 

anti-AIDS compounds of Formula IA include compounds where Y is S, m is 0, s is 0, 

30 R12 is CHa, R13 is -H, R4 is~, Rs is -H, Re is -Cl, CF8 or CN, and R1 is selected 

from the group consisting of 

35 
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Most preferred novel alpha-substituted pyrimicJine-thioalkyl and alkylether 

anti-AIDS compounds of Formula IA:include compounds where Yis S, mis 0, sis 0, 

R12 is CH3, R13 is -H, R4 is ~, R5 is -H, Ra is -Cl, CF 3 or CN, and R1 is selected 

from the group consisting of 3-isoquinolinyl, 1-isoquinolinyl, 2-quinolinyl, 3-

5 quinolinyl, 3-(5,6, 7 ,8-tetrahydro)-isoquinolinyl, 1-(5,6, 7 ,8-tetrahydro)-isoquinolinyl, 2-

(5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6,7,8-tetrahydro)-quinolinyl, 8-(5,6-dihydro)-2H-2-

pyrindinyl, 1-(5,6-clihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-1-pyrindinyl, 3-(5,6-

dihydro)-lH-1-pyrindinyl, 5-furo[2,3-c)pyridinyl, 6-furo[3,2-c]pyridinyl, 4-furo[S,2-

c]pyridinyl, 7-furo[2,3-c]pyridinyl, 6-furo[2,3-b)pyridinyl, 5-furo[3,2-b]pyridinyl, 5-

10 (2,3-dihydr~)-furo[2,3-c]pyridinyl, 6-(2,8-dihydro)-furo[S,2-c]pyridinyl, 4-(2,S-dihydro)­

furo[S,2-c]pyridinyl, 7-(2,3-clihydro)-furo[2,S-c]pyridinyl, 6-(2,3-dihydro)-furo[2,~­

b]pyridinyl, 5-(2,3-dihydro)-furo[3,2-b]pyridinyl, 6-{1,3-dihydro)-furo[3,4-c]pyridinyl. 

4-(1,8-dihydro)-furo[S,4-c]pyridinyl, 2-(5,7-clihydro)-furo[S,4-b]pyridinyl, 6-(8,4-

dihydro)-2H-pyrano[2,8-c]pyridinyl, 6-(3,4-dihydro)-lH-pyrano[S,4-c]pyridinyl, 7-(3,4-

15 dihydro)-1H-pyrano[4,8-c]pyridinyl, 7-(8,4-dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(8,4-

dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(8,4-dihydro)-1H-pyrano[4,3-c]pyridinyl, 8-(8,4-

dihydro)-lH-pyrano[S,4-c]pyriclinyl, 8-(3,4-dihydro)-2H-pyrano[2,3-c]pyrldmyl, 7-C3,4-

dihydro)-2H-pyrano[2,3-b]pyridinyl, 2-(5,6-dihydro)-lH-pyrano[S,4-b]pyridinyl, 2-{5,6-

dihydro)-2H-pyrano[4,3-b]pyridinyl, 6-(S,4-dihydro)-2H-pyrano[3,2-b]pyridinyl, 5-lH-

20 pyrrolo[2,3-c]pyridinyl, 6-lH•pyrrolo[S,2-c]pyridinyl, 4-lH-pyrrolo[S,2-c]pyridinyl, 7-

1H-pyrrolo[2,3-c]pyridinyl, 6-1H-pyrrolo[2ii3-b]pyridinyl, 5-1H-pyrrolo[3,2•b]pyridinyl, 

5-(2,3-dihydro)-1H-pyrrolo[2,8-c]pyridinyl, 6-(2,3-dihydro)-lH-pyrrolo[S,2-c)pyridinyl, 

4-(2,3-dihydro)-lH-pyrrolo[S,2-c]pyridinyl, 7-(2,8-dihydro)-1H-pyrrolo[2,3-c]pyridinyl, 

6-(2,8-dihydro)-1H-pyrrolo[2,3-b]pyridinyl, 5-(2,3-dihydro)-1H-pyrrolo[3,2-b]pyridinyl, 

25 6-{l,8-dihydro)-lH-pyrrolo[S,4-c]pyridinyl, 4-(l,3-dihydro)-1H-pyrrolo[3,4-c]pyridinyl, 

2-(5,7-dihydro)-1H-pyrrolo[3,4-b]pyridinyl, 6-1,7-naphthyridinyl, 6-2,7-

~phthyridinyl, 7-2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5-1,6-naphthyridinyl, 5-

2,6-naphthyridinyl; 8-2, 7-naphthyridinyl, 8-1,7-naphthyridinyl, 7-1,8-naphthyridinyl, 

2-1, 7-naphthyridinyl, 2-1,6-naphthyridinyl, 6-1,5-naphthyridinyl, 6-( 1,2,3,4-

80 tetrahydro)-1, 7-naphthyridinyl, 6-(1,2,8,4-tetrahydro)-2, 7-naphthyridinyl, 7-(1,2,8,4-

tetrahydro)-2,6-naphthyridinyl, 7-(1,2,3,4-tetrahydro)-1,6-naphthyridinyl, 5-(1,2,3,4-

tetrahydro)-l,6-naphthyridinyl, 5-(1,2,3,4-tetrahydro)-2,6-naphtbyridiJ;iyl, 8-(1,2,3,4-

tetrahydro)-2, 7-naphthyridinyl,. 8-{1,2,8,4-tetrahydro)-1, 7-naphthyridinyl, 7-(1,2,3,4-

tetrahydro)-l,8-naphthyrldinyl, 2-(5,6, 7 ,8-tetrahydro)-1, 7-naphthyridinyl, 2-(5,6, 7 ,8-

35 tetrahydro)-1,6-naphthyridinyl, 6-(1,2,3,4-tetrahydro)-1,5-naphthyridinyl, 1-naphtbyl, 
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2-naphthyl, 5-(1,2,3,4-tetrahydro)-naphthyl, 6-(1,2,8,4-tetrahydro)-naphthyl, 4-(2,3-

dihydro)-lH-indenyl, 5-(2,3-dihydro)-lH-indenyl, 5-benzofuranyl, 4-:benzofaranyl, 6-

benzofuranyl, 7-benzofuranyl, 5-(2,3-dihydro)-benzofuranyl, 4-(2,8-clihydro)- . 

benzofuranyl, 6-(2,3-dihydro)-benzofuranyl, 7-(2,8-dihydro)-benzofuranyl, 4-(1,8-

5 dihydro)-isobenzofuran, 5-(1,S-cilhydro)-isobenzofuran, 4-lH-indolyl, 5-lH-indolyl, 6-

lH-indolyl, 7-lH-indolyl, 4-(2,3-dihydro)-lH-indolyl, 5-(2,3-dihydro)-lH-indolyl, 6-

(2,3-clihydro)-m-indolyl, 7-C2,8-dihydro)-1H-indolyl, 4-Cl,3-dihydro)-lH-isoindolyl, 5-

(1,8-dihydro)-lH-isoindolyl, 5-(8,4-dihydro)-lH-2-benzopyranyl, 6-(8,4-dihydro)-lH-2-

benzopyranyl, 7-(3,4-dihydro)-lH-2-benzopyranyl, 8-(3,4-dihydro)-lH-2-benzopyranyl, 

10 5-(3,4-dihydro)-2H-1-benzopyranyl, 6-(8,4-dihydro)-2H-1-benzopyranyl, 7-(3,4- · 

dihydro)-2H-1-benzopyranyl, 8-(3,4-dihydro)-2H-1-benzopyranyl, 5-(1,2,8,4-

tetrabydro)-isoquinolinyl, 6-(1,2,3,4-tetrahydro)-isoquinolinyl, 7-(1,2,3,4-tetrahydro)­

isoquinolinyl, 8-(1,2,3,4-tetrahydro)-isoquinolinyl, 5-(1,2,3,4-tetrahydro)-quinolinyl, 6-

(1,2,8,4-tetrahydro)-quinolinyl, 7-(1,2,S,4-tetrahydro)-quinolinyl, 8-(1,2,8,4-

15 t.etrahydro)-qninolinyl,5-thieno[2,8-c]pyridinyl, 6-thieno[3,2-c]pyridinyl, 4-thieno[S,2-

c]pyridinyl, 7-thieno[2,8-c]pyridinyl, 6-tbieno[2,3-b]pyridinyl, 5-thieno[S,2-b]pyridinyl, . 
5-(2,3-ctihydro)-thieno[2,3-c]pyridinyl, 6-(2,8-dihydro)-thieno[S,2-c]pyridinyl, 4-(2,8-

dihydro)-thieno[S,2-e]pyridinyl, 7-(2,8-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)­

thieno[2,8-b]pyridinyl, .5-(2,8-clihydro)-tbieno[S,2-b]pyridinyl, 6-(l,8-clihydro)-

20 thieno[S,4-c]pyridinyl; 4-(1,8-dihydro)-thieno[S,4-c]pyridinyl, 2-(5, 7-dihydro)­

thieno[S,4-b]pyridinyl, 6-(S,4~dihydro)-2H-thiopyrano[2,3-c]pyridinyl, 6-(3,4-dihydro)-

1H-thiopyrano[3,4-c]pyridinyl, 7-(3,4-dihydro)-lH-thiopyranof 4,3-c]pyridinyl, 7-(3,4-

dihydro)-2H-thiopyrano[3,2-c]pyriclinyl, 5-{3,4-dihydro)-2H-thiopyrano[S,2-c]pyridinyl, 

5-(S,4-dihydro)-1H-thiopyrano[4,S-c]pyridinyl, 8-(3,4-dihydro)-1H-thiopyrano[3,4-

25 c]pyridinyl, 8-(3,4-dihydro)-2H-thiopyrano[2,3-c]pyridinyl, 7-(8,4-dihydro)-2H­

thiopyrano[2,3-b]pyridinyl, 2-C5,6-clihydro)-1H-thiopyrano[S,4-b]pyri4inyl, 2-(5,6-

dihydro)..2H-thiopyrano[4,8-b]pyridinyl, 6-(3,4-dihydro)-2H-thiopyrano[S,2-

b]pyridinyl, 5-benzo[b]thiophenyl, 4-benzo[b]thiophenyl, 6-benzo[b]thiophenyl, 7-

benzo[b]thiophenyl, 5-(2,3-dihydro)-benzo[b]thiophenyl, 4-(2,3-dihydro)-

80 benzo[b]thiophenyl, 6-(2,8-dihydro)-benzo[b]thiophenyl, 7-(2,8-dihydro)­

benzo[b]thiophenyl, 4-(1,S-dihydro)-benzo[c]thiophenyl, 5-(1,8-dihydro)­

benzo[c]thiophenyl, 5-(3,4-dihydro)-lH-2-benzothiopyranyl, 6-(3,4-dihydro)·lH-2-

benzothiopyranyl, 7-(8,4-dihydro)-lH-2-benzothiopyranyl, 8-(3,4-dihydro)-lH-2-

benzothiopyranyl, 5-(3,4-dihydro)-2H-1-benzothiopyranyl, 6-(3,4-dihydro)-2H-1-

85 benzothiopyranyl, 7-CS,4-dihydro)-2H-1-benzothiopyranyl, 8-(3,4-dihydro)-2H-1-
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benzotbiopyranyl; 

most preferably a member selected from the group consisting of 

S-isoquinolinyl, 1-isoquinolinyl, 2-quinolinyl, 8-quinolinyl, .8-(5,6, 7 ,8-tetrahydro)-

isoquinolinyl, 1-(5,6, 7,8-tetrahydro)-isoquinolinyl, 2-(5,6, 7 ,8-tetrahydro)-quinolinyl, 3-

5 (5,6,7,8-tetrahydro)-quinolinyl, 3-(5,6-dihydro)-2H-2-pyrindinyl, 1-(5,6-dihydro)-2H-2-

pyrindinyl, 2-(5,6-dihydro)-lH-1-pyrindinyl, 3-(5,6-dihydro)-lH-1-pyrindinyl, 5-
• 

furo[2,8-c]pyridinyl, 6-furo[S,2-c]pyridinyl, 4-furo[S,2-c]pyridinyl, 7-furo[2,3-

c]pyridinyl, 6-furo[2,3-b]pyridinyl, 5-fm:o[S,2-b]pyriclinyl, 5-(2,3-dihydro)-furo[2,3-

c]pyridinyl, 6-(2,8-clihydro)-furo[S,2-c]pyridinyl, 4·(2,8-dihydro)-furo[S,2-c]pyridinyl, 7-

10 (2,3-dihydro)-furo[2,8-c]pyridinyl, 6-(2,3-dihydro)-furo[2,3-b]pyridinyl, 5..(2,3-dihydro)-

furo[S,2-b]pyridinyl, 6-(1,3-dihydro)-furo[S,4-c]pyridinyl, 4-(1,3-dihydro)-furo[S,4-

c]pyridinyl, 2-{5,7-dihydro)-furo[3,4-b]pyridinyl, 6-{3,4-dihydro)-2H-pyrano[2,3-

c]pyridinyl, 6-(3,4-dihydro)-lH-pyrano[S,4-c]pyridinyl, 7..(8,4-dihydro)-1H-py.rano[4,3-

c]pyridinyl, 7-CS,4-dihydro)-2H-pyrano[8,2-c]pyridinyl, 5-(8,4-dihydro)-2H-pyrano[3,2-

15 c]pyriclinyl, 5-{S,4-dihydro)-1H-pyrano[4,8-c]pyridinyl, 8-{S,4-dihydro)-lH-pyrano[S,4-

c]pyridinyl, 8-(8,4-dihydro)-2H-pyrano[2,S-c]pyridinyl, 7-CS,4-dihY.dro)-2H-pyrano[2,3-. 
b]pyridinyl, 2-(5,6-dibydro)-lH-pyrano[S,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,3-

b]pyridinyl, 6-(~14-dihydro)-2H-pyrano[S,2-b]pyridinyl. 

The pyrimidine-thioalkyl.compounds of Formula I are generally and most 

20 often prepared by contacting a 2-mercaptopyrimidine with an appropriate alkylating 

agent, e.g. mesylate or halida. See e.g. Chart A. 

When R12 and R18 are different, the compounds of Formula I {as well •s IA 

. and IB) are drawn as the racemic mixture and include the R and S isomers, which 

can be resolved from the racemic mixture by HPLC using a chiral column, such as 

25 Chiralcel OD-H, eluting with an appropriate solvent mixture, such as 

isopropanol/hexane. The Rand S isomers of Formula I (when R12 and R13 are 

dift'eren,t) can be prepared from an appropriate chiral halide {or mesylate) ll (see 

Chart B). The appropriate chiral halide {or mesylate) ll is prepared from a chiral 

alcohol IV. The appropriate chiral alcohol IV can be prepared from the appropriate 

30 ketone V using a chiral reducing agent, such as { +) or (-)-

dlisopinocampheylchloroborane or other chiral reducing agents known in the art. 

The appropriate chiral alcohol IV is also obtained from the resolution of the racemic 

alcohol VII via the enzymatic hydrolysis of the appropriate racemic acetate VI with 

the appropriate enzyme, such as PS-30 amano lipase or Ll754 Type VII from 

35 candidae cylindracea or other enzymes known in the art. The appropriate chiral •. 
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alcohol IV is also obtained from the resolution of the racemic alcohol VII via the 

enzymatic esterifi.cati.on (such as acetylation or butyration) of the racemic alcohol VII 

(to give chiral VIII) using the appropriate enzyme, such as porcine pancreatic lipase 

type n, or other enzymes known in the art. 

5 The alpha-substituted pyrimidine-thioalkyl and alkyletber compounds of 

Formula I include the.compounds of EXAMPLES 193-291. Preferred are the anti.­

AIDS compounds of EXAMPLES 230, 231, 238, 284, 237, 238, 289, 240, 241, 242, 

248,246,247,248,249,250,251,252,256,269,270,271,272,273,277, 194, 199, 

208, 207, 282, 283, 284, 285, 286, 287, 289, 290, 297, 299 and preferrably 287, 238, 

10 289, 246, 289, 290, 297, 299 and more preferably 290, 297, 299 and salts thereof (e.g. 

302, 306 ~d 801). 

The pyrimidine-tbioalkyl and alkylether compounds of Formula I form acid 

addition salts; such as mesylate, hydrochloride, bydrobromide, hydroiodide, sulfate, 

phosphate, acetate, propionat.e, lactate, maleate, malate, succinate, tartrate, and the 

15 like. Some of the variable substituents are acids and as such form base addition 

salts when reacted with bases of sufficient strength. The pharmaceutically accep­

table salts include both inorganic and organic bases. The preferred pharmaceuti­

cally acceptable salts include salts of the following bases, for example, hydroxide, 

ammonia, trometbamine (THAM), 2-amino-2-(bydroxymetbyl)-118-propanediol. 

20 Suitable cations include, far example, sodium, potassium, calcium and magnesium; 

The pyrimidine-thioalkyl and alkyletber anti-AIDS compounds of Formula IA 

are useful as inhibitors of viral reverse transcriptase, an enzyme necessary'for 

human immunodeficiency virus replication and therefore would be useful in the 

treatment of such diseases as AIDS. 

25 The term human retrovirus (HRV) indicates human immunodeficiency virus 

type I, or strains thereof apparent to one skilled in the art, which belong t.o the same 

viral families and which create similar physiological effects in humans as various 

human retroviruses. 

Patients to be treated would include those individuals C,1) infected with one or 

30 more than one strain of a human rett:ovirus as determined by the presence of either 

measurable viral antibody or antigen in the serum and (2) having either a 

sympt.omatic AIDS defining infection such as (a) disseminated bistoplasmosis, (b) 

isopsoriasis, (c) bronchial and pulmonary candidiasis including pneumocystic pneu­

monia (d) non-Hodgkin's lymphoma or (e) Kaposi's sarcoma and being less than sixty 

85 years old; or having an absolute CD4 lymphocyte count of less than 200/mm8 in the 
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peripheral blood. 

The compounds of Formula IA can be given orally. Suitable dosage forms 

include tablets, capsules, suspensions, solutions and elixirs. An effective amount is 

from about 0.1 t.o about 500 mg/kg/day. A typical unit dose for a 70 kg human 

5 would be from about 10 mg to about 2000 mg, preferably about 100 mg t.o about 

1000 mg taken one to six times per day. 

The exact dosage and frequency of administration depends. on the particular 

compound of Formula IA used, the particular condition being treated, the severity of 

the condition being trea~, the age, weight, general physical condition of the 

10 partiCular patient, other medication the individual may be taking as is well known 

t.o those skilled in the art and can be more accurately determined by measuring the 

blood level or concentration of the compounds of Formula IA in the patient's blood 

and/or the patient's response to the particular condition being treated. 

Patients who are HIV positive but asymptomatic would typically be treated 

15 with lower oral doses (about 0.2 to about 100 mg/kg/day. ARC CAIDS-relat.ed 

complex) and AIDS patient.a would typically be treated with higher oral doses (about 

1 to about 500 mg;'kg/day). 

The pyrimidine-tbioalkyl and alkylether anti-AIDS compounds of Formula IA 

of this invention can be .used in conjunction with ·.{or sequentially· with) other 

20 antiviral agents such as .AZ:r, ddl1 ddC; with non-nucleoside anti-AIDS agents. such 

as those· disclosed· in Serial No~ 08/400,095 Case 4788.1 CP, :tiled March 7, 1995, 

International Publication No. W09l/09849, published July 11, 1991, and 

International Publication No. W093/01181, published January 21, 1993, and with 

protease inhibitors. 

25 The utility of the pyrimid.ine-thioalkyl and alkylether anti-AIDS compounds 

of Formula IA of this invention can be determined by their ability to inhibit viral 

reverse transcriptase, an enzyme essential for human immunodeficiency virus 

replication. This enzyme has characteristics which differentiate it from other known 

cellular polymerases and it is a unique enzyme which is not found in uninfected 

30 cells. Viral reverse transcriptase (Wild Type) is found in extracts from bacterial 

clones prepared according to the procedure descnoed in AIDS Virua Reverse 

Transcriptase defined by high level expression in Escherichia coli, EMBO J. 6:3133-

8187 (1987). P286L viral reverse transcriptase is obtained by PNAS 90: 4718-4717 

(1998). Inhibition of this enzyme is determined in a cell free assay which measures 

.. 

... 

85 the level of radioactive precursors incorporated into DNA. Extracts prepared •· 
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according to the procedure of Science, 1125~1129 (1981) are incubated in a mixture 

of inhibitor, 20 mM dithiothreitol, 60 mM sodium chloride, 0.05% NP-40, 10 mM 

magnesium chloride, 50 mM Tris pH 8.3, 10 µM [358]-labeled deoxynuleoside-5'­

triphosphate, 10 µg/ml BNA template (po]y rC or poly rG) and 5 µg/ml DNA primer 

5 (oligo dG or oligo dT) for 30 minutes at 87°0. Incorporation of radio-labeled 

percursor is determined by sp_otting aliquots ·of the reaction mixture on DEa1· paper, 

washing the papers to remove unincorporated percursor, drying and determining 

counts. The results ac50 means the concent.ration, in µM of drug, required to 

inhibit the reverse transcriptase activity (P236L and Wild Type) to the extent of 

10 50%) of variolis assay(s) are combined and reported as % inlu.oition and/or IC50 
(calculated) in Table I (P236L) and Table ll (Wild Type). 

DEFINITIONS AND CONVENTIONS 
The definitions and explanations below are _for the terms as used throughout 

this entire document including both the specification and the cl~. 

15 L CONYENTIONS FOR FORMULAS AND DEFINITIONS OF VARIABLES 
The chemical formulas representing various compounds or molecular fragme­

nts in the specification and claims may contain variable substituents in addition t.o 

expressly defined structural features. These variable substituents are identified by 

a letter or a letter followed by a numerical subscript, for example, 11z1 • or ~" where 

20 11i 11 is an integer. These,variable substituents are either monovalent or bivalent, that 

is, they represent a group attached to the formula by one or two chemical bonds~ 

For example, a group z1 would represent a bivalent variable if attached to the 

formula CH3-CC=Z1)H. Groups ~ and ~ would represent monovalent variable 

substituents if attached to the formula CH3-CH2-CCRiX~)H. When chemical 

25 formulas are drawn in a linear fashion, such as those above, variable substituents 

contained in parentheses are bonded to the atom immediately to the left of the 

variable substituent enclosed in parenthesis. When two or more consecutive 

variable substituents are enclosed in parentheses, each of the consecutive variable 

substituents is bonded t.o the immediat.ely preceding atom to the left which is not 

30 enclosed in parentheses. ~us, in the formula above, both ~ and ~ are bonded t.o 

the preceding carbon atom. 

Chemical formulas or portions thereof drawn in a linear fashion represent 

atoms in a linear chain. The symbol "-" in general represents a bond between two 

atoms in the chain. Thus CH3-0-CH2-CH(Ri)-CH3 represents a ~substituted-1-

85 methoxypropane compound. In a similar fashion, the symbol "=" represents a double 
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bond, e.g., CH2=C<Rt.)-0-CH3, and the symbol "a" represents a triple bond, e.g., 

HC.C-CH(Ri)-CH2-CH3• Carbonyl groups are represented in either one of two 

ways: -CO- or -CC=O)-, with the former being preferred for simplicity. 

Chemical formulas of cyclic Cring) compounds or molecular fragments can be 

5 represented in a linear fashion. Thus, the compound 4-chloro-2-methylpyridine can 

be represented in linear fashion by N* =CCCHs)-CHi=CCl-CH=C*H with the 

convention that the atoms marked with an asterisk (*) are bonded t.o each other 

resulting in the formation of a ring. Likewise, the cyclic molecular fragment, 4-

(ethyl)-1-piperazinyl can be represented by -N* -CC~)2-N<C~5~-c·~. 
10 A rigid cyclic (ring) structure for any compounds herein defines an orientation 

with respect to the plane of the ring for substituents attached to each. carbon atom of 

the rigid cyclic compound. For saturat.ed compounds which have two substituents 

attached to a carbon at.om which is part of a cyclic system, -CCX1~)- the two sub­

stituents may be in either an axial or equat.orial position relative to the ring and 

15 may c;hange between uia1/equatorial. However, the position of the two substituents 

relative to the ring and each other remains rixed. While either substituent at times 

may lie in the plane of the ring (equatorial) rather than above or below the plane 

(axial), one substituent is always above the other. In chemical structural formulas 

depicting such compounds, a substituent CX1) which is "below~ another substituent 

20 ~) will be identified as being in the alpha (ex) configuration and is identified by a 

broken, dashed or dott.ed line attachment t.o the carbon atom; i.e., by the symbol "- -

-
11 or" ••• ". The corresponding substituent attached "above" CX:i> the other CX1) is 

identified as being in the beta (~) configuration and is indicated by an unbroken line 

attachment t.o the carbon at.om. 

25 When a variable substi.tuent is bivalent, the valences may be taken t.ogether 

or separately or both in the definition of the variable. For example, a variable Ri 

attached to a carbon at.om ~ -C(=~)- might be bivalent and be defined as oxo or 

keto (thus forming a carbonyl group (-CO-) or as two separately attached monovale;nt 

variable substituents a-~-j and P-~-k· When a bivalent variable, ~, is defined t.o 

SO consist of two monovalent variable substituents, the convention used to define the 

bivalent variable is of the form "«-~-f P-~-k" or some variant thereof. In such a 

case both cx-~-j and P-~-k are attached to the carbon atom t.o give -C(cx-~-j)(P-~-k)· 

• For example, when the bivalent variable R6, -CC=Ra>- is defined t.o consist of two 

monovalent variable substituents, the two monovalent variable substituents are 

85 cx-Ra.1:P-Re.2, •..• a-Re-s:P..Ra-10, etc, giving -C<n:Ra-i><P..Ra-2>-•.... -C(a-Re-9) CP-Ra-
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10)-, etc. Likewise, for the bivalent variable R11, -CC=R11)-, two monovalent variable 

substituents are a-R11_1:~R11_2. For a ring substituent for which separate a and P 
orientations do not exist (e.g., due to the presence of a carbon double bond in the 

ring), and for a substituent bonded to a carbon atom which is not part of a ring the 

5 above convention is still used, ·but the a and ~ designations are omitted. 

Just as a bivalent variable may be defined as two separate monovalent 

variable substituents, two·.separate monovalent variable substituents may be defined 

to be taken together to form a bivalent variable. For example, in the formula 

-C1~>H-Cg<B:;>H- CC1 and C2 define arbitrarily a first and second carbon atom, 

10 respectively) ~ and ~ may be defined to be taken together to form (1) a second 

· bond between C1 and02 or (2) a bivalent group such as om (-0-) and the formula 

thereby describes an epoxide. When ~ and ~ are taken toge~er to form a more 

complex entity, such as the group -X-Y-, then the orientation of the entity is such 

that c1 in the above formula is bonded to X and c2 is bonded to Y. Thus, by 
15 convention the designation " ... ~ and R;; are taken together to form -C~CH2-0-

CO- •.• " means a lactone in which the carbonyl is bonded to c 2. However, when 

designa~ " ••• R;; _and ~ are taken t.ogether to form -00-0-C~-C~-tbe convention 

means a lactone in which the· carbonyl is bonded t.o C1. 

The carbon atom content of variable substituents is indicated in one of two 

20 ways. The first method uses a prefix to the entire name of the variable such as "Cr 

Cl, where both 11111 and "4" are integers representing the minimum and maximum 

number of carbon atoms in the variable. The prefix is separated from the variable 

by a space. For example, "CrC4 alkyl" represents alkyl of 1 through 4 carbon 

atoms, (including isomeric forms thereof unless an express indication to the contrary 

25 is given). Whenever this single prefix is given, the prefix indicates the entire carbon 

atom content of the variable being defined. Thus Cg-C4 alkoxycarbonyl describes a 

group CH3-CCH2>n·O-CO- where n is zer01 one or two. By the second method the 

carbon atom content of only each portion of the definition is indicated separately by 

enclosing the "CrCj" designation in parentheses and placing it immediately (no 

80 intervening space) before the portion of the definition being defined. By this 

optional convention (C1-C3)alkoxycarbonyl has the same meaning as C2-C4 alkoxy­

carbonyl because the "Ci-Ca" refers only t.o the carbon atom content of the alkoxy 

group. Similarly while both c 2-c6 alkoxy:a1kyl and (CrC3)alkoxy(CrC3)alkyl define 

alkoxyalkyl groups containing from 2 to 6 carbon atoms, the two definitions differ 

35 since the former definition allows either the alkoxy or alkyl portion alone to contain 
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4 or 5 carbon atoms while the latter definition limits either of these groups to 3 

carbon atoms. 

When the claims contain a fairly complex (cyclic) substituent, at the end of 

the phrase naming/designating that particular substituent will be a notation in 

5 (parentheses) which will correspond to the same namaldesignation in one of the 

CHARTS which.will also. set forth· the. chemical structural formula ·of that particular 

substituent. 

Il. DEFINITIONS 

All temperatures are in degrees Centigrade. 

10 TLC refers to thin-layer chromatography. 

Chromatography refers to medium pressure chromatography on silica gel. 

TBF refers to t.etrahydrofuran. 

TBDMS refers to t.ert-butyldimetbylsilyl. 

Saline refers to an aqueous saturat.ed sodium chloride solution. 

15 NMR refers to nuclear (proton) magnetic resonance spectroscopy, chemical 

shifts are reported in ppm (8) downtield from t.etramethylsilane. 

IR refers to mtrared spectroscopy. 

-f refers to phenyl CC6H5). 

MS refers t.o mass spectrometry expressed as m/e or mass/charge unit. CM + 

20 m+ refers to the positive ion of a parent plus a hydrogen atom. EI refers· to electron 

impact. CI refers to chemical ionization. FAB·refers·t.o fast atom·bombardment. 

Ether refers t.o diethyl ether. 

Halo refers to a halogen atom (-Cl, -Br, -For -1). 

Pharmaceutically acceptable refers to those properties and/or substances 

25 which are acceptable t.o the patient from a pharmacological/toxicological point of 

view and to the manufacturing pharmace~tical chemist from a physical/chemical 

point of view regarding composition, formulation, stability, patient acceptance and 

bioavailability. 

Pyridinyl refers to the pyridyl radical as defined by IUPAC nomenclature. 

30 For example, 2-pyridyl (pyridine ring substitut.ed in the 2-position). 

When solvent pairs are used, the ratios of solvents used are volume/volume 

(vlv). 

HIV refers to HIV-1 (wild type and/or drug resistant mutants thereof e.g. 

M41L, K65N, K67L, K70R, L74V, V75T, A98G, LlOOI, KlOSE, K103N, K103Q, 

85 Vl06A, Vl08l, E188K, V179D, V179E, Y181C, Yl88H, Y188L, G190A, T215Y, 
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T216F, K219Q, K219E, P236L and K238T). 

Treatment refers t.o inhibition of the HIV virus and will differ depending on 

the infected individual. For individuals who are HIV positive Cinfect.9d) but who are 

asymptomatic, the pyrimidine-thioalkyl derivatives of Formula IA will delay, or 

5 prevent, the onset of sympt.oms. For individuals who are HIV positive, symptomatic 

and are pre-AIDS or ARC patients, the pyrimidine-thioalk.yl derivatives of Formula 

IA will delay, or prevent, the onset of "full blown AIDS". Far individuals who have 

"full blown AIDS", the pyrimidine-thioalkyl and alkylether derivatives of Formula IA 

will extend survival time of these individuals. 

10 Pyrimidine-thioalkyl and alkylether compounds of Formula I (as well as 

Formula IA and/or IB) include alpha-substitut.ed pyrimidine-thioalkyl and a1kylether 

compounds. All references to "pyrimidine-thioalk.yl and alkylether compounds" and 

"pyrimidine-thioalkyl and alk.ylether anti-AIDS compounds" include "alpha­

substituted pyrimidine-thioalkyl and alkylether compounds" and 11alpha-substitut.ed 

15 pyrimidine-tbioalkyl and alkylether anti-AIDS compounds" unless specifically 

indicat.ed otherwise. 

EXAMPLES 
Without further elaboration, it is believed that one skilled in the art can, 

.20 using the preceding .description, practice the present invention to its fullest extent. 

The following detailed .examples describe how to· prepare the various compounds 

and/or perform the various processes of the invention and are to be construed as 

merely illustrative, and not limitations of the preceding disclosure in any way 

whatsoever. Those skilled in the art will promptly recognize appropriate variations 

25 from the procedures both as to reactants and as to reaction conditions and 

techniques. 

80 

Example 1: Preparation of 4-amino-6-bydroxy-2-(2,6-difluorophenyl­

methylthio)-pyrimidine; (Cpd #1) 

HO 

~,lS:6F 
~I 

F 

35 . 
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4-.Amino-6-hydroxy-2-mercaptopyrimidine monohydrate (1.61 g, 10.0 mmol) is 

suspended in 50% e~ol (10 ml), then treated with solid sodium hydroxide (440 

mg, 11.Q mmol) and stirred until the solid dissolved. 2,6-Difluoro-benzyl bromide 

(2.17 g, 10.5 mmol) is added and the reaction heated to reflux for 1.5 hrs. Aft.er 
• 

5 cooling t.o 22°C, the solid is collected, washed with water, then air dried. The title 

compound is recrystallized from ethanol, mp 245-246°C. 
... 

Following the general procedure of Example 1 and making noncritical· 

changes, but using the appropriate halide, the following compounds are synthesized: 

mn ~°Cl 
10 ExJCpd#2 4-amino-2-(benzylthio)-6-hydroxypyrimidine 286-239 

ExJCpd#S 4-amino-2-(2-methylphenylmethyltbio)-6-hydroxypyrimidine 250-251 

ExJCpd#~ 4-amino-2-(3-metb.ylphenylmethyltbio)-6-hydroxypyrimidine 230-231 

Ex./Cpd#5 4-amino-2-(4-methylphenylmethyltbio)-6-hydro:x:ypyrimidine 266-267 

Ex./Cpd#6 4-amino-.2-(3-tritluoromethylphenylmethyltbio)-6-hydroxy-

15 pyrimidine 222-223 

ExJCpd#7 4-amino-2-(3-methoxyphenylmethyltbio)-6-hydroxypyrimidine 206-207 

Ex./Cpd#S 4-amino-2-(4-methoxyphenylmethylthio)-6-hydrox:ypyrimidine 231-234 

ExJCpd#9 4-amino-.2-(3-tluorophenylmethyltbio)-6-hydroxypyrlmidine 92-98 

ExJCpd#lO 4-amino-2-CS-chlorophenylmethylthio)-6-hydroxypyrimidine 84-85 

20 ExJCpd#ll 4-amino-2-(8-bromophenylmethylthio)-6-hydroxypyrimidine · 194-196 

Ex.ICpd #12 4-amino-2-(3-iodophenylmethylthio)-6-hydroxypyrimidine 208-209 

Ex./Cpd #18 4-amino-2-(8-nitrophenylmethylthio)-6-hydroxypyrimidine 263-264 

Ex.1Cpd#14 4-amino-2-(3-carbomethoxyphenylmethylthio)-6-hydroxy-

pyrimidine 

25 ~ CDMSO-d6) 8.01 (s, lH), 7.83 Cd, J•7.8, lH), 7.74 

Cd, J=7.8, lH), 7.45 Ct, J=7.8, lH), 6.55 (s, 2H), 4.95 

(s,lH), 4.40 (s, 2H), 8.84 (s, SH) 

Ex./Cpd #15 4-amino-2-<4-t-butylphenylmethylthio)-6-hydroxypyrimidine 268-264 

80 Ex./Cpd #16 4-amino-2-{8,4-ditluorophenylmethylthio)..6-hydroxypyrimidine 222-224 

Ex./Cpd #17 4-amino-2-(S,4~dicbl~phenylmethyltbio}-6-hydroxypyrimidine 255 

. Ex./Cpd #18 4-amino-2-(8,5-dichlorophenylmethyltbio)-6-hydroxypyrimidine 276-277 

Ex./Cpd #19 4-amino-2-(2,4-dicblorophenylmethylthio)-6-hydroxypyrimidine 278-279 

Ex./Cpd #20 4-amino-2-(8,5-dibromophenylmethylthio)-6-hydroxypyrimidine 288-289 
~ 

35 ExJCpd #21 4-amino-5-cyclohexyl-2-(benzylthio)-6-hydroxypyrimidine 195-196 

Ex./Cpd #22 4-amino-5-isopropyl-2-(benzylthio)-6-hydroxypyrimidine 170-171 

-24-



.. 
W09'/35678 PCf/US96/06119 

ExJCpd#28 4-amino-2-(2-pyridylmethylthio)-6-h~dine 219-220 

Ex/Cpd #24 4-amino-2-[2-(3-ethoxy)pyridylmethylthio)-6-hydroxypyrimidine 214-216 

ExJCpd #25 4-amino-2-(3-pyridylmethylthio)-6-hydroxypyrimidine 210-212 

Ex./Cpd #26 4-amino-2-Cl-naphthylmethylthio)..6-hydroxypyrimidine 240-242 

5 Ex/Cpd #27 4-amino-2-(2-naphthylmethylthio)..6-hydroxypyrimidine 247-249 

ExJCpd #28 4-amino-2-(6,7-difluoro-2-naphthylmethylthio)-6-hydroxy-
, 

pyrimidine 281-283(d) 

Ex./Cpd #29 4-amino-2-(2-quinolinylmethylthio)-6-hydroxypyrimidine 

NMR: CDMSO-d6) 8.33 (d, J=8.4, lH), 7.99 Cm, 2H), 7.76 

10 (dt, Jd=l.2, Jt=7.6, lH), 7.68 (d, J=8.4, lH), 7.59 

(dt, Jd=l.2, Jt=7.6, lH), 6.58 Cs, 2H), 4.97 

{s, llD, 4.68 {s, 2H) 

15 ExJCpd #30 4-amino-2-(6-cbloro-5-piperonylmethyltbio)-6-hydroxy-

pyrimidine 254-255 
Ex./Cpd #32 4-amino-2-(E-styrylmethylthio)-6-hydroxypyrimidine 253-254 

Ex./Cpd #33 4-amino-2-(propargylthio)-6-hydroxypyrimidine 198-198 

Example 34: Preparation of 4-amino-6-chloro-2-(2,6-difluorophenylmethylthio)-

20 pyrimidine; (Cpd #84) 

Cl 

£.N F 
HzN N.p._S::() 

25 
~I 

F 

4-amino-6-hydroxy-2-(2,6-ditluorophenylmethylthio)pyrimidine (1.33 g, 4.94 

mmol; Cpd #1) and 2-picoline (0.5 ml) are heat.ed in refluxing POCI3 (6 ml) 

overnight. After removing excess solvent in rJaCuo, the residue is treated with ice, 

80 then refluxed for 80 min. The aqueous layer is decanted, then the residue treated 

with excess NH40H and refluxed for 30 min. After cooling, the solid is collected and 

washed with water then recrystallized from toluene, mp 154 °C. 

Following the general procedure of Example 84 and making noncritical 

changes, but beginning with the appropriate hydroxy pyrimidine, the following 
• 

35 compounds are synthesized: 
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mp (OC> 

Ex./Cpd #84A 4-amino-6-chloro-2-(benzylthio)-pyrimidine 112-114.6 

ExJCpd#35 4-amino-6-cbloro-2~(2-metbylphenylmethylthio)-pyrimidine 129-131 

Ex./Cpd#36 4-amino-6-chl<>!0-2-(3-metbylphenyhitethyltbio)-pyrimidine 97-99 

5 Ex./Cpd #87 4-amino-6-chloro-2-(4-methylphenylmethylthio)-pyrimidine 95-96 

Ex./Cpd#38 4-amino-6-chloro-2-(3-tritluoromethylphenylmethylthio)- ... 
pyrimidine 95-96 

Ex.1Cpd#89 4-amino-6-chloro-2-(3-metboxyphenylmethyltbio)-pyrimidine 100 

Ex./Cpd #40 4-amino-6-chloro-2-(4-methoxyphenylmethylthio)-pyrimidine 118-120 

10 Ex./Cpd #41 4-amino-6-chloro-2-(3-fluorophenylmethylthio)-pyrimidine 97-99 

Ex./Cpd #42 4-amino-6-chloro-2-(3-chlorophenylmethylthio)-pyrimidine 108-105 

Ex./Cpd #48 4-amino-6-chloro-2-(3-bromophenylmethylthio)-pyrimidine 91-98. 

Ex./Cpd #44 4-amino-6-chloro-2-(3-iodophenylmethylthio)-pyrimidine 109 

Ex./Cpd #45 4-amino-6-chloro-2-(8-nitrophenylmethylthio)-pyrimidine 117-119 

15 Ex.ICpd #46 4-amino-6-chloro-2-(8-carbomethoxyphenylmethyltbio)-

pyrimidine 169-171 

Ex./Cpd #47 4-amino-6-chloro-2-(4-t-butylphenylmethylthio)-pyrimidine 124-126 

Ex./Cpd #48 4-amino-6-chloro-2-(3,4-clifluorophenylmethylthio)-pyrimidine 123-125 

Ex./Cpd #49 4-amino-6-chloro-2-(3,4-dichlorophenylmethylthio)-pyrimidine 172 

20 Ex./Cpd #50 4-amino-6-chloro-2-(3;5-dichlorophenylmethylthio)-pyrimidine 166-168 

Ex./Cpd #51 4-amino-6-chloro-2-(2,4-dichlorophenylmethylthio)-pyrimidine·· 144-147 

Ex./Cpd #52 4-amino-6-chloro-2-(3,5-dibromophenylmethylthio)-pyrimidine 184-186 

Ex./Cpd #53 4-amino-6-chloro-5-cyclohexyl-2-(benzylthio)-pyrimidine 149-151 

Ex./Cpd #54 4-amino-6-chloro-5-isopropyl-2-Cbenzylthio)-pyrimidine 88-85 

25 Ex./Cpd #55 4-amino-6-chloro-2-(2-pyridylmethylthio)-pyrimidine 185-187 

Ex./Cpd #56 4-amino-6-chloro-2-[2-(3-ethoxy)pyridylmethylthio]-

pyrimidine 151.5-154 

Ex./Cpd #57 4-amino-6-chloro-2-(3-pyridylmethylthio)-pyrimidine 159-161 

Ex./Cpd #58 4-amino-6-chloro-2-Cl-naphthylmetbylthio)-pyrimidine 114-117 

30 Ex./Cpd #59 4-amino-6-chloro-2-(2-naphthylmethylthio)-pyrimidine 98-101 

Ex./Cpd #60 4-amino-6-chloro-2-(6, 7-difluoro-2-naphthylmethylthio) 

-pyrimidine 125-127 

ExJCpd #61 4-amino-6-chloro-2-(2-quinolinylmethylthio)-pyrimidine 150-152 

Ex/Cpd#62 4-amino-6-chloro-2-(6-chloro-5-piperonylmethylthio)-pyrimidine 157-159 

35 Ex./Cpd #64 4-amino-6-chloro-2-{E-styrylmethylthio)-pyrimidine 117-120 
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ExJCpd #65 4-chloro-2-(2-naphthylmeth.ylthio)-pyrimidine 

ExJCpd #66 4-amino-6-chloro-2-(propargylthio)-pyrimidine 

PCT/US96/06119 

76-78 

137-140 

Example 67: Preparation of 4-amino-6-chloro-2-(8-bromophenylmethylsulfinyl)­

pyrimidine; (Cpd #67) 

AN 
H NJlN~S"OBr 

2 II I 
0 ~ 

4-amino-6-chloro-2-(8-bromophenylmethylthio)-pyrimidine (165 mg, 0.5 mmol; 

Cpd #43) in methylene chloride (10 ml) is treated with 50%mCPBA (172 mg, 0.50 

mmol) and stirred for 17 hours. The solid is collected by :tlltration, washed with 

ether, and dried, mp 216-217°0. 

15 Following the procedure of Example 67 and making noncritical changes, but 

starting with 4-amino-6-chloro-2-(2-naphthylmethylthio)-pyrimidjne (Cpd #59), the 

compound 4-amino-6-chloro-2-(2-naphthylmethylsulfinyl)-pyrimidine (Cpd #68) is 

prepared (mp 222-223°C). 

20 Example 69 Preparation of 4-amino-6-cbloro-2-(8-bromophenylmethylsulfonyl)­

pyrimidine (Cpd #69) 

4-amino-6-cbloro-2-(8-bromophenylmethylthio)-pyrimidine (660 mg, 2.0 mmol; 

Cpd #48) in acetic acid (5 ml) is treated with 80% ~02 (1 ml) and stirred at rt for_ 

25 72 hours. The crude product is diluted with ethyl acetate, washed with water, sat'd 

NaHC03 and brine, dried with MgSO 4' then concentrated in vacuo. The material is 

purified by chromatography using 1:1 ethyl acetatelhexanes, mp 191-192°C. 

Example 70 Preparation of 4-amino-5-bromo-6-cltloro-2-(2-naphthylm.ethylthio)-

30 pyrimidine; (Cpd #70) 

4-amino-6-chloro-2-(2-naphthylmethylthio)-pyrimidine (802 mg, 1.0 mmol; 

Cpd #59) and NaHC08 (100 mg, 1.2 mmol) are dissolved in 50% methanol (8 ml) 

and treated dropwise with a solution of bromine in methanol (0.92 M, 1.2 ml, 1.1 

85 mmol). The reaction is decolorized with sat'd NaHS03 and extracted .with ethyl 
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acetate. The organic fraction is washed with water, dried with MgSO 4' then 

concentrated in vacuo. The material is purified by chromatography using 15:85 

ethyl acetatelhexanes, mp 15s•c. 
Following the general procedure of Example 70 and making noncritical 

5 changes, 

4-amino-5-bromo-6-chloro-2-(2-pyridylmethylthio)-pyrimidine (Cpd #71; mp 119-

12000) is prepared· from· 4-amino.S-chloro-2-(2-pyridylmethylthio)-pyrimidine (Cpd # 

55). 

10 Example 72: Preparation of 4,6· dihydroxy-2-(phenylmethylthio)-pyrimidine 

Thiobarbituric acid (5.22 g, 86.2 mm.oD in ethanol (52 ml) is treated with 3.25 

}! NaOH (11.1 ml, 36.2 mmol) and the mixture heated to reflux for 30 .minutes. 

After cooling the reaction mixture briefly, benzyl bromide (4.8 ml, 86.2 mmol) is 

15 added and the solution is heat.ed to reflux for one hour. The reaction ~ was 

cooled and concentrated in. vacuo, and the resultant white solid is ftltered and 

washed _with cold H2o followed by cold ethanol, mp >820°C. 

Following the general procedure of Example 72 and making noncritical 

20 changes, but beginning with the appropriate dihydroxy pyrimidine thione, the 

following compounds are synthesized: 

25 

80 

Ex./Cpd #73 

Ex./Cpd #74 

ExJCpd#75 

Ex./Cpd #76 

ExJCpd#77 

Example 78: 

mp(°C> 

. 4,6-dihydroxy-5-methoxy-2-(2-naphthylmethylthio)-pyrimidine 248-249 

4,6-dihydroxy-5-fiuoro-2-{2-naphthylmethylthio)-pyrimidine >825 

4,6-dihydroxy-5-methyl-2-(~naphthylmethylthio)-pyrimidine 285-286 

4,6-dihydroxy-5-fiuoro-2-(2-pyridylmethylthio)-pyrimicµne 195(d) 

4,6-dihydroxy-2-(4-methoxyphenylmethylthio)-pyrimidine 207-208 

Preparation of 4,6-dichloro-2-(benzylthio)-pyrimidine (Cpd #78) 

2-(Benzylthio)-4,6-clihydroxypyrim.idine (5.95 g, 25.4 mmol; Cpd #72) is 

treated with POCia (26 ml) and heated to reflux for 2 hours. The reaction is cooled 

and excess POC13 is removed by distillation in uacuo. The hot residue is poured 

onto ice and the aqueous layer is neutralized with solid NaOH to pH 7-8. The 

35 aqueous solution is extracted with ethyl acetate three times and the combined 
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organics are washed dilute NaOH and brine, then dried with MgS04• The solution 

is filtered and concentrated in vacuo then purified by distillation, BP (0.2 mmHg) 

155-160 C to yield the title compound. 

NMR: (CDCI3) 7.48 Cm, .2H), 7.29 Cm, 3H), 7.02 (s, lH), 4.87 (s, 2H). 

Following the general procedure of Example 78 and making noncritical 

changes, but beginning.with the appropriate dihydroxy pyrimidine, the following 

compounds are synthesized: 

Ex./Cpd #79 

ExJCpd#80 

ExJCpd#Sl 

ExJCpd #82 

Ex.!Cpd #83 

4,6-dichloro-5-methoxy·2-(2-naphthylmethyltbio)-pyrimidine 

4,6-dichloro-5-fluoro-2-{2-naphthylmethylthio)-pyrimidine 

4,6-dichloro-5-methyl-2-(2-naphthylmethylthio)-pyrimidine 

4,6-dichloro-5-tluoro-2-(2-pyridylmethylthio)-pyrimidine 

4,6-dichloro-2-(4-methoxyphenylmethylthio)-pyrimidine 

mp (OQ) 

93-94 

80-81 

109-110 

NMR 
39-42 

Cpd# 82: NMR: (CDC13) 8.58 (d, J=4.l, lH), 7.67 (m, lH), 7.50 (m, lH), 7.24 

(m, lH), 4.51 (s, 2H). 

Example 84: Preparation of 4-piperido-6-chloro-2-(benzylthio)-pyrimidine; Cpd #84 

4,6-dichloro-2-(benzylthio)-pyrimidine (261 mg, 0.96 mmol; Cpd 78) is 

dissolved in methylene chloride (8 ml), treated with triethyl amine (0.17 ml, 1.20 

mmol) and piperidine (0.10 ml, L06 mmol) and stirred at rt for 60 hours. The 

reaction is quenched with sat'd NH4Cl, washed with sat'd NaHC03, dried with 

25 MgS04 and concentrated in vacuo. The sample is purified by chromatography using 

1:8 ethyl acetatelhexanes, mp 85-Se·c. 

Following the general procedure of Example 84 and making noncritical 

changes, but beginning with the appropriately substituted amine, the following 

80 compounds are synthesized: 

Ex./Cpd #85 4-pyrrolidino-6-chloro-2-(benzyltbio)-pyrimidine 

Ex./Cpd #86 4-morpholino-6-chloro-2-(benzylthio)-pyrimidine 

Ex./Cpd #87 4-propylamino-6-cbloro-2-Cbenzylthio)-pYrfmidine 

85 ExJCpd #88 4-hydrazino-6-chloro-2-(benzylthio)-pyrimidine 
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Example 89: Preparation of 4-amino-5-methoxy-6-chloro-2-(2-naphthylmethylthio)­

pyrimidine (Cpd #89) 

4,6-dichloro-5-methoxy-2-(2-naphthylmethylthio)-pyrimidine (1.40 g, 4.0 

5 mmol; Cpd #79) is dissolved in acetonitrile (10 ml), treated with concentrated 

ammonium hydroxide (2 ml), then heated to 120 c in a sealed tube for 2.5 hrs. 

After,cooling, the product is filtered, wash~d with water, and dried, mp 115-117°C. 

10 Following the general procedure of Example 89 and making noncritical 

changes, but beginning with the appropriate dichloropyrimidine, the following 

compounds are synthesized: 

mp C0Cl 

ExJCpd #90 4-amino-5-methyl-6-chloro-2-(2-naphtbylmethyltbio)-pyrimidine 166 

15 ExJCpd #91 4-amino-5-fluoro-6-chloro-2-(2-naphthylmethylthio)-pyrimidine 160 

ExJCpd #92 4-amino-5-fluoro-6-chloro-2-C2-pyridylmethyltbio)-pyrimidine 171-172 

Ex./Cpd #93 4-amino-6-chloro2-(4-methoxyphenylmethyltbio)-

pyrimidine 118.5-119.5 

20 Example 94: Preparation of 4-amino-2-(2-pyridylmethyltbio)-pyrimidine; Cpd # 94 

4-Amino-2-mercaptopyrimidine (0.40 g, 3.15 mmol) is slurried in ethanol (2 

ml) and 3.25 .M NaOH (2.0 ml, 6.5 mmol) is added. The solution is heated to reflux 

for 10 minutes and after cooling to 22·c, 2-picolyl chloride*HCl (0.49 g, 2.98 mmol) 

25 is added The solution is heated to reflux for an additional 15 minutes. The 

solution is cooled and concentrated in vacuo. The residue is dissolved in 1 N HCl 

and diluted with ethyl acetate. The mixture is neutralized with NaOH to ~ 8 and 

the aqueous layer is separated and washed twice with ethyl acetate. The combined. 

organic layers are washed with saturated NaHC03, saturated NaCl. dried with 

30 MgS04 and concentrated in uacuo, mp 138-134.C. 

35 

Following the general procedure of Example 94 and making noncritical 

changes, but beginning with the appropriate thiol, the following compounds are 

synthesized: 
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ExJCpd #95 4-amino-.2-(3-bromophenylmethyltbio)-pyrimicline 

Ex./Cpd #96 4-amino-2-(3-methylphenylmethylthio)-pyrimidine 

Ex./Cpd #97 4-amino-2-(8-pyridylmethylthio)-pyrimidine 

PCf/US96/06119 

mp (OC> 

111-11.2 

88-89 

118-119 

5 Ex./Cpd #98 4-amino-.2-(2-naphthylmethylthio)-pyrimidine 115-116 

10 

Ex./Cpd #99 4-amino-6-chloro-2-(2-benzothiazolomethylthio)-pyrimidine 202-203 

ExJCpd #100 4-amino-6-chloro-2-[2-(l-phenyl-1-ethanon)thio]-pyrimidine 194-195 

Ex./Cpd #101 4-amino-6-chloro-2-{cyclohex-1-enylmethylthio)-pyrimidine 122-123 

ExJCpd #102 4-amino-6-chloro-2-(Z-styrylthio)-pyrimicline 

Example 103: Preparation of 4-amino-6-chloro-2-(1-naphthylmethyloxy)­

pyrimidine; 

1-Naphthalenemethanol (227 mg, L44 mmol) is added to a sl\irry or 50 % 

15 sodium hydride (69 mg, 1.44 mmol) in dry THF (4 ml) at o·c. After stirring for SO 

minutes, 4-amino-2,6-dichloropyrimidine (157 mg, 0.96 mmol) is added and stirred at 

22·c for 72 hours. The solution is quenched with saturated NH4Cl and concentrated 

in vacuo. The residue is dissolved in methylene chloride and washed Sx saturated 

NaHC03, dried with MgSO 4, mt.ered, and concentrated in vacuo. The sample is 

20 purified by chromatography· using 1:2 ethyl acetatelhexanes and recrystallization 

from heptane/toluene; mp .160-16!9C. 

Following the general procedure of Example 103 and making noncritical 

changes, but beginning with the appropriate alcohol, the following compounds are 

25 synthesized: 

ExJCpd #104 

Ex./Cpd #105 

30 Ex./Cpd #106 

Ex./Cpd #107 

Example 108: 

pyrimidine 

85 

4-amino-6-chloro-2-Cbenzyloxy)-pyrimidine 

4-amino-6-chloro-2-(2-naphthylmethyloxy)-pyrimidine 

4-amino-6-chloro-2-(3-methylphenylmethyloxy)-pyrimidine 

4-amino-6-chloro-2-(3-bromophenylmethyloxy)-pyrimidine 

mp c0m 
114-115 

180-131 

85-87 

96-98 

Preparation of 4-amino-6-chloro-2-(3-hydroxyphenylmethylthio)-
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4-amino-6-chloro-2-CS-methoxyphenylmethylthio)-pyrimidine (86 mg, 0.128 

mmol; Cpd #39) is disSolved in methylene chloride (0.25 ml), cooled to o•c and 

treated with a solution of BBr3 (0.32 ml, 0.32 mmol, lM in methylene chloride). The 

reaction is stirred at o·c for 20 min, then refluxed for 2 hrs. After cooling, the 

5 reaction is quenched with water, and refluxed for an additional 30 min. Upon 

cooling the solid is collected and purified by recrystallization from ethanol/water, mp 

147.5-14s.s·c. 

Example 109: Preparation of 4-amino-6-chloro-2-(8-isopropoxyphenylmethylthio)-

10 pyrimidine (Cpd #108) 

4-amino-6-chloro-2-(3-hydroxyphenylmethylthio)-pyrimidine (185 mg, 0.50 

mmol; Cpd 108) is added to a solutic>n or KOH (280 mg, 5 mmol) in DMSO (2.5 ml) 

at room temperature. 2-Bromopropane (615 mg, 5 mmol) is added and the reaction 

stirred overnight, then poured onto water. The aqueous solution is extracted with 

15 ethyl acetate, dried with MgSO 41 filtered, and concentrated in vacuo. The sample is 

purified by chromatography using 1:3 ethyl acetatelhexanes, mp 71°C. 

Example 110: Preparation of 4-amino-6-cbloro-2-thio-pyrimidine (Cpd #110) 

20 4-amino-6-chloro-2-(4-methoxyphenylmethylthio)-pyrimidine (11.0 g, 39.15 

25 

mmol; Cpd #98) and trifluoroaceticacid (84 ml) are heated.to reflux for 20 hours, 

then the excess solvent is removed in vacuo. The sample is triturated with 

chloroform then stirred with ether and filtered. The solid is washed with ether then 

air dried, mp >320°C. 

Example llOA: Preparation of 4-amino-6-chloro-2-thio-pyrimidine mesylate salt 

Cpd ·#llOA 4-Amino-6-chloro-2-mercaptopyrimidine mesylate 

A suspension of 4-amino-6-chloro-2-(4-methoxyphenylmethylthio)pyrimidine 

(10.0 g, 38.22 mmol) in 160 ml of methylene chloride at room temperature is treated 

30 with methanesulfonic acid (81.89 g, 882.2 mmol, 10 eq) at once. After TLC analysis 

indicaates the absence of starting material (ca. 50 min), 1280 ml of diethyl ether is 

.added dropwise initially. As the volume of·white solid becomes quite copious the 

remaining E~O is ad~ed quite rapidly. The suspension is stirred overnight ~d the 

material is collected by filtration and washed with diethyl ether to afford 8.62 g of 

85 the title compound (Melting Point: 166-167°C). Analysis: Calculated for 
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C5HaClN303B2.4.94% :820: c, 28.22; H, 8.16; N, 16.25. Found: c, 23.48; H, 3.25; 

N, 15.70. 

Example 111: Preparation of 4-amino-6-chloro-2-[2-( 4-chloro)-

5 pyridylmethyltbio]-pyrimidine (Cpd #111) 

. 4-Amino-6-chloro-2-thio-pyrimidine (Cpd #110; 614 mg, 2.88 mmol) in ethanol 

(1.5 ml) is treated with 8.25 M NaOH (1.47 ml, 4.8 mmol) and the mixture is 

warmed to 50 °c. 4-cbloro-2-chloromethyl pyridine is added and the solution is 

10 stirred warm for 1 hour. The reaction mixture is cooled and concentrated in. vacuo, 

and the resultant solid is filtered and washed with water followed by cold ethanol, 

mp 195°0. 

Following the general procedure of Example 111 and making noncritical 

15 changes, but beginning with the appropriate chloromethylarene, the following 

compounds are synthesized: 

Ex./Cpd #112 4-amino-6-chloro-2-[2-(6-chloro)pyridylmethylthio]-pyrimidine 

20 

Ex./Cpd #118· · 4-amino-6-chloro.,2-[2-( 6-methyl)pyridylmethylthio]-pyrimidine . 

ExJCpd #114 4-amino-6-ehloro-2-[2-(4-methyl)pyridylmethylthio]-pyrimidine 

25 Ex./Cpd #115 4-amino-6-chloro-2-[2-{4-ethoxy)pyridylmethylthio]-pyrimidine 

mpC°C) 

135-136 

156-157 

192-193 

181-185 

ExJCpd #116 4-amino-6-chloro-2-[2-( 4-tbiophenyl)pyridylmethylthio]-pyrimidine 186-187 

ExJCpd #117 4-amino-6-chloro-2-[2-(8-methyl)pyridylmethylthio]-pyrimidine 

30 

Ex./Cpd #118 4-amino-6-chloro-2-(2-(5-methyl}pyridylmethylthio]-pyrimidine 

ExJCpd #119 4-amino-6-chloro-2-(2-(4-bromo)pyridylmethylthio}pyrimidine 

85 Ex./Cpd #120 4-amino-6-chloro-2-[2-C4-methoxy-6-methyl)-pyridylmethyltbio]-

-SS-

148-149 

191-192· 

188d 
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pyrimidine 171-172 

Ex./Cpd #121 4-amino-6-cltloro-2-(2..(4,6-dimethyl)pyridylmethylthio]-pyrimidine 160-161 

5 Ex./Cpd #122 4-amino-6-chloro-2-[2..(4-ethyl)pyridylmetbylthio]-pyrimidine 173-174 

ExJCpd #123 4-amino-6.chlor2-[2-(4-metboxy)pyridylmethylthio]-pyrimidine 191-192 

Ex./Cpd #124 4-amino-6-chloro-2-[2-(4-(2-methylpropyl))pyridylmethylthio] 

10 -pyrimidine 

Ex./Cpd #125 4-amino-6-chloro-2-[2-(6-chloro-4-methyl)pyridylmethylthio] 

-pyrimidine 

156-187 

171-172 

15 Ex./Cpd #126 4-amino-6-chloro-2-(2-(4-isopropoxy)pyridylmethylthio]-pyrim.ldine 168-169 

ExJCpd #127 4-amino-6-chloro-2-[2-( 4,6-dimethyl)pyrimidinylmethylthio] 

-PJ'l'imidine 180-181 

20 ExJCpd #128 4-amin~6-chloro-2•[2-( 4-cyano)pyridylmethylthio]-pyrlmidine. 214-215 . 

ExJCpd #1~0 4-amino-6-chloro-2-[ 4-(6-methyl)pyrimidinylmethylthio]-pyrimidine 165-166 

ExJCpd #131 4-amino-6-chloro-2-[2-(4-propyl)pyridylmethylthio]-pyrimidine 161-162 

25 

ExJCpd #132 4-amino-6-cblor~2-[2-(4-isopropyl)pyridylmethylthio]-pyrimidine 139 

Ex./Cpd #133 4-amino-6-chloro-2-(2-(5-phenyl)pyridylmethylthioJ-pyrimidine 191 

30 Ex./Cpd #184 4-amin~6-chloro-2-[2-(4-ethyl)pyridylmethylthio]-pyrimidine 180 

Ex.ICpd #185 4-amin~6-chlor~2-[2-(4-(a-hydroxy, a-methyl)ethyl) 

pyridyl-methylthio]-pyrimidine 140-143 

35 ExJCpd # 137 4-amino-6-chloro-2-[2-(4-cyclopropyl)pyridylmethylthio]-pyrimidine 162-168 

-34-
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Ex./Cpd # 188 4-amino-6-chloro-2-£2-(4-cyclopentyl)pyridylmethylthio]-pyrimidine 188-189 

ExJCpd #140 4-amino-6-chloro-2-[2-(4,5-dimethyl)pyridylmethylthio]-pyrimidine 210-211 

5 · ExJCpd #142 4-amino-6-chloro-2-[4-(2, 6-dimethyl)pyrimidinylmethylthio]­

pyrimidine 182-138 

ExJCpd #143 4-amino-6-chloro-2-[2-(4-pyrrolidino)pyridylmethyltbio]-pyrimidine 205d 

10 ExJCpd #144 4-Amino-6-chloro-2-[(5-chlorothiophen-2-ylmethyl)tbio]pyrimidine 100-102 

Ex./Cpd #145 4-amino-6-chloro-2-[2-(4-(2-butyl))pyridylmethylthio]-pyrimidine 115-117 

ExJCpd #146 4-amino-6-chloro-2-[2-(4-dimethylamino)pyridylmethylthio]-

15 pyrimidine 

ExJCpd #14 7 2-[2-( 4-amino-6-chloro)pyrimidinylthiomethyl]-pyridine-1-oxide 

Ex./Cpd #148 4-Amino-6-chloro-2-[(furan·S-ylmethyl)thio]pyrimidine 

.20 

207-208 

199-200d 

88-84 

Ex./Cpd #149 .4-amino-6-chloro-5-fluoro•2-[2-(4-chloro)pyridylmethylthio]p~dine 172 

ExJCpd #151 4-amino-6-chloro-2-[2-(4-(8-pentyl))pyridylmethylthio]-pyrimidine 144-145 

Ex/Cpd #152 4-amino-6-chloro-2-(2-(4-acetyl)pyridylmethylthio]-pyrimidine 

25 NMR: (CF30D) 8.67 (d, J=5.2, lH), 8.12 {s, lH), 7.74 Cd, J=5.1, lH), 

6.22 (s, lH), 4.58 (s, 2H), 2.64 (s, SH) 

ExJCpd #153 4-Amino-6-chloro-2-[(benzofuran-2-ylmethyl)thio]pyrimidine ll.8-119 

30 Ex/Cpd #154 4-amino-6-chloro-2-[2-(6-dimethylamino-4-methyl)pyridylmethylthio]-

35 

pyrimidine 

ExJCpd #155 4-amino-6-chloro-2-[(lH-inden-3-ylmethyl)thio]pyrimidine 

NMR: (CDCla) 7.47, 7.26, 6.54, 6.15, 4.99, 4.34, 3.37 

-35-
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Ex./Cpd #156 4-amino-6-cbloro-2[2-(4-carbomethoxy)pyridylmethylthio]-pyrimidinel68-169 

ExJCpd #157 4-Amino-6-chloro-2-[((S)-(-)perillyl)tbio]pyrim.idine 115-116 

5 Ex.19pd. #158 4-Amino-6..chloro-2-[(benzothiophen-2-ylmethyl)thio]pyrimidine 155-156 

ExJCpd #159 4-Amino-6-chloro-2-[(2H-1-benzopyran-3-ylmethyl)tbio]pyrimicline · 110-113 

Example #163 

10 

Preparation of 4-~o-6-chloro-2-[2-(4-carboxamido)­

pyridylmethylthio]-pyrimidine (Cpd# 168) 

4-amino-6-cbloro-2-[2-(4-carbomethoxy)pyridylmethyltbio]-pyrimidine (100 mg, 

0.32 mmol) and freshly distilled fomiamide (48 mg, 1.06 mmol) are dissolved in THF (.5 

ml) and the solution is heated t.o reflux. Sodium methoxide (25%, 24 µ1, 0.107 mmol) is 

added and the mixture is refluxed for 1 hour. The.reaction is cooled and filtered through 

15 celite then concentrated in vacuo. The resultant solid is triturated with acetone. mp 191-

192 °c. 

Example #164 Preparation of 4-amino-6-cbloro-2-[2-(4-hydroxymethyl)­

pyridylmethyltbio]-pyrimidine (Cpd# 164) 

20 Lithium aluminum hydride·(l2 mg, 0.82 mmol) is suspended:in THF (1 ml) and 

cooled to o0c. The slurry is then treated with a solution of 4-ammo-6-chloro-2-

[2-(4-carbomethoxy)pyridylmethylthio]-pyrimidine (100 mg, 0.32 mmol) in THF (0.5 ml). 

The solution is allowed t.o warm t.o room temperature and stirred for 1 hour. The reaction 

is quenched with water (1 drop), 1 H NaOH (1 drop), and water (3 drops) and diluted 

25 with ethyl acetate. The reaction is dried with MgSO 4 ~ concentrated in vacuo. The 

resultant solid is triturated with ethyl acetate. mp 117-118 °c. 

so 

Following the general procedure of Example 70 and making noncritical changes, 

but beginning with the appropriate 4-amino-6-chloro-2-[2-(4-substituted)­

pyridylm.ethylthio]-pyrimidine, the following compounds are synthesized: 

Ex.fCpd #165 4-amino-5-bromo-6-chloro-2-[2-(4-methyl)pyridylmethyltbio]­

pyrimidine 

mp(°C) 

188-189 

35 ExJCpd #166 4-amino-5-bromo-6-chloro-2-[2-( 4-isopropyl)pyridylm.ethyltbio]-
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pyrimidine 146-147 

Following the general procedure of Example 111 and m~ noncritical changes, · 

but beginning with the appropriate chloromethylarene, the following compounds are 

5 synthesized: 

ExJCpd #167 4-amimrG-chloro-2-(2,6-dichlorophenyl)methylthio-pyrimidine 173-174 

Ex./Cpd #168 4-Amin~ro-2-[(2,3-dibydrobenzofuran-5-ylmethyl~] 

10 pyrimidine 153 

Ex./Cpd #169 4-Amino-6-chloro-2-[(6-phenylisoxazol-3-ylmethyl)thio] 

217-219 

15 ExJCpd #170 4-Amino-6-chloro-2-[(2,3-dihydrobenzofuran-2-ylmethyl)thio] 

pyrimidine 105-107 

20 

25 

Ex./Cpd #171 4-Amino-6-chloro-2-[[(8,4-dihydro-1-naphthalen-2-yl)methyl]thio]­

pyrimidine 104-105 

Ex.ICpd# 172 4-Amino-6-chloro-2-[[(5-chloroimidazo[l,2-a]pyridin-2-yl)methyl]thio]-

pyrimidine >240 

ExJCpd #173 4-Amino-6-chloro-2-[(6-methylpyrazin-2-ylmethyl)thio]pyrimidine 162 

Ex./Cpd #174 4-Amino-6-chloro-2-[(5-methylieoxazol-8-ylmethyl)thio]pyrimidine 177-180 

Ex.ICpd #175 4-Amino-6-chloro-2-[(5-methylpyrazin-2-ylmethyl)thio]pyrimicline 154-155 

30 ExJCpd #176 4-Amino-6-chloro-2-[(1-methylimidaZ<>l-2-ylmethyl)thio]pyrimidine 178-180 

Ex/Cpd #177 4-Amino-6-chloro-2-[(3-methylpyrazin-2-ylmethyl)thio]pyrimidine 162-168 

Ex./Cpd #178 4-Amino-6-chloro-2-[(quinolin-6-ylmethyl)thio]pyrimidine 186-188 (d) 

35 

-87-
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Ex./Cpd #179 4-Amino-6-chloro-2-[(quinoxal.in-2-ylmetbyl)tbio]pyrimidine 195 (d) 

Ex./Cpd # 180 4-Amino-6-chloro-2-[(quinolin-8-ylmethyl)thio)pyrimidine 174-175 

5 Ex/Cpd #181 4-Amino-6-chloro-2..[(quinolin-4-ylmethyl)thio)pyrimidine 195 (d) 

Ex./Cpd. #182 4-Amino-6-chloro-2-[(isoquinolin-3-ylmethyl)thio]pyrimidine >210 

Ex.ICpd #183 4-Amino-6-chloro-2-[(quinolin-5-ylmethyDthio]pyrimidine 

10 

190 (d) 

Ex./Cpd #184 4-Amino-6-chloro-2-[(qu.inolin-7-ylmethyl)thio]pyrimidine 195 (d) 

ExJCpd #186 4-Amino-6-chloro-2-[(piperon-5-ylmethyl)thio]pl'l'imidine 148-150 

15 ExJCpd #187 4-Amino-6-chloro-2-[[(8,4-clihydro-1-naphtbalenyl)methyl]thio] 

pyrimidine 127-180 

ExJCpd #188 4-amino-6-chloro-2[2-{5-carbomethyoxy)pyridylmethylthio] 

pyrimidine 200 

20 

ExJCpd · #189 4-amino-6-chloro-2[2-{4-cyclohexyl)pyridylmethylthio]pyrimidin~ 134 

Following the general procedure of Example 72 and mak;ng noncritical. changes, 

but beginning with the appropriate dihydroxy pyrimidine thione, the following compound 

25 is synthesized: 

Ex./Cpd #190 4,6-dibydroxy-5-tluor0-2-[2-(4-chloro)pyridylmethylthio]pyrimidine 

NMR: {DMSO) 8.48 {d,J=5.5,1H), 7.71 (s,lH), 7.44 (s, lH), 4.44 (s, 2H) 

SO Following the general procedure of Example 78 and making noncritical changes, 

85 

but beginning with the appropriate dihydroxy pyrimidine, the following compound is 

synthesized: 

Ex./Cpd #191 4,6-dichloro-5-:tluoro-2-[2·{4-chloro)pyridylmethylthio]pyrimidine 

NMR: CCDC18) 8.54 (d,J=5.5,1H), 7.77 (s, lH), 7.39 Cd, J=5.4,1H), 4.59 (s,2H) 

-38-
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EXAMPLE 198 (E)-4-[(4-AmiruJ-6..chloro-2-pyrimidinyl)thio]-2-butenoic acid methyl 

ester (Cpd# 198) 

4-Amino-6-chloro-2-mercaptopyrimidine mesylate (0.30 g, 1.16 mmol) is dissolved 

in 8.25N sodium hydroxide {2 ml) and ethanol (1 ml) at ambient temperature followed by 

5 the addition of methyl 4-bromocrotonate (0.16 ml, 1~40 mmol). The reaction is stirred for. 

2 to 15 hours, quenched with excess water, extracted with methylene chloride (2x25 ml) •. 

The extracts are combined, washed with saline (25 ml), dried over sodium sulfate, 

concentrated in vacuo and recrystallized from hexane/ethyl acetate to give Cpd# 198. 

mp 146-149°0. 

10 

EXAMPLE 194 (E)..N ,N-Diethyl-4-[(4-amino-6-chloro-2-pyrimidinyl)thio]-2-butenamide 

(Cpd# 194) 

4-Chlorocrotonyl chloride (1.86 g, 9.80 mmol) in ether (20 ml) is combined with 

diethylamine in ether (5 ml) at-1s•c in a flame dried flask. The reaction is warmed to 

15 ambient temperature, stirred for 1 to 2 hours, quenched with water (30 ml), extracted 

with ethyl acetate (2x30 ml), washed with saline (SO ml), dried over sodium sulfate, and 

concentrated in vacuo to yield the crude 4-cbloro-N ,N-diethylcrotonamide. 

Following the general procedure of EXAMPLE 193.. and making noncritical 

20 variations but substituting crude 4-chloro-N ,N-diethylcrotonamide (1. 72 g; 9~80 mmol) for· 

cis /trc:ms-1,3-dichloro-2-butene, the title compound is obtained, mp 143-145.C. 

EXAMPLE 195 (E)-4-methyl-1-[4-[(4-amino-6-chloro-2-pyrlmidinyl)thio]-1..oxo-2-

butenyl]piperazine (Cpd# 195) 

25 Following the general procedure of EXAMPLE 194 and mak;ng noncritical 

variations but substituting 1-methylpiperazine (2.15 g, 21.50 mmol) for diethylamine, the 

title compound is obtained, mp 155-156°C. 

EXAMPLE 196 . (E)-N-ethyl-4-[(4-amino-6-chloro-2-pyrimidinyl)thio]-2-butenamide 

80 (Cpd# 196) 

Following the general procedure of EXAMPLE 194 and making noncritical 

variations but substituting ethylamine (0.73 g, 16.17 mmol) for diethylamine, the title 

compound is obtained, mp 160-16l°C. 

35 EXAMPLE 197 (E)-1-[4-[(4-amino-6-chloro-2-pyrimidinyl)thio]-1-oxo-2-
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but.e:uyl]piperidine (Cpd# 197) · 

Following the general procedure of EXAMPLE 194 and making noncritical 

variations but substituting piperidine (1.88 g, 16.17 mmol) for diethylamine, the title 

compound is obtained, mp 159-168°0. 

EXAMPLE 198 (E)-4-(4-((4-amino-6-ehloro-2-pyrimidinyl)tbio]-l-oxo-2-

butenyl]morpholine (Cpd# .. 198) 

Following the general procedure of EXAMPLE 194 and making noncritical 

variations but substituting morpholine (1.41g,16.17 mmol) for diethylamine, the title 

10 compound is obtained, mp 154-157°0. 

EXAMPLE 199 CE)-1-[4-[( 4-amino-6-chloro-2-pyrimidinyl)tbio]-l-oxo-2-

but.enyl]pyrrolidine (Cpd# 199) 

Following the general procedure of EXAMPLE 194 and making noncritical 

15 variations but substituting pyrrolidine (1.15 g! 16.17 mmol) for diethylamine, the title 

compound is obtained, mp 178-180°0. 

EXAMPLE 200 CBl-N-methyl-N-phenyl-4-[(4-amino-6-chloro-2-pyrimidinyl)thio]-2-

but.enamide (Cpd# 200} 

20 Following the.generalprocedure of EXAMPLE 194 and making noncritical 

variations but substituting N-metbylanmne (2.31 g, 21.56 mmol) for diethylamine, the 

title compound is obtained, mp 152-154°0. 

EXAMPLE 201 (E)-N-allyl-N-methyl-4-[(4-amino-6-chloro-2-pyrimidinyl)thio]-2-

25 but.enamide (Cpd# 201) 

Following the general procedure of EXAMPLE 194 and making noncritical 

variations but substituting N-methylallylamine (1.15 g, 16.17 mmoD for diethylamine, the 

title compound is obtained, mp 140-142"0. 

80 EXAMPLE 202 {E)-N,N-Dipropyl-4-[(4-amino-6-chloro-2-pyrimidinyl)thio)-2-butenamide 

(Cpd# 202) 

4-Chlorocrotonyl chloride (1.02 g, 7.85 mmol) in ether (10 ml) is combined with 

dipropylamine (1.64 g, 16.17 mmoD in ether (5 ml) at-15°C in a flame dried flask. The 

reaction is warmed to ambient temperature, stirred for 1 to 2 hours, quenched with water 

85 (30 ml), extracted with ethyl acetate (2x30 ml), washed with saline (80 ml), dried over 
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sodium sulfate, concentrated in vacuo, and chromatographed on silica gel (230-400 mesh, 

100 ml), eluting with hexane/ethyl acetate (60/40). The appropriate fractions are 

combined <Rt= 0.58, TLC, hexane/ethyl acetate, 25175) and concentrated in vacuo to give 4-

chloro-N P-dipropylcrotonamide. 4-Amino-6-chloro-2-mercaptopyrimicline mesylate (0.30 

5 g, 1.16 mmol) is dissolved in DMF (5 ml) and sodium hydride (0.06 g, 2.55 mmol) at 

ambient temperature followed by the addition of 4-chloro-N ,N-dipropylcrotonamide (0.23 g, · 

1.18 mmol). The reaction is stirred for 2 to 15 hours, quenched with excess water, 

extracted with ethyl acetate (8x20 ml). The extracts are combined, washed with saline (20 

ml), dried over sodium sulfate, concentrated in vacuo and chromatographed on silica gel 

10 (230-400 mesh, 100 ml), eluting with hexane/ethyl acetate (60/40). The appropriate 

fractions are combined Q¥= 0.40, TLC, hexane/ethyl acetate, 25/75) and concentrated in 

uacuo to give the title compound, mp 139-142"C. 

EXAMPLE 208 CE)-N-ethyl-N-metbyl-4-[(4-amino-6-cbloro-2-pyrimidinyl)thio]-2· 

15 butenamide (Cpd# 208) 

· Following the general procedure of EXAMPLE 202 and making noncritical 

variations but substituting N-ethylmethylamine (0.87 g, 14. 70 mmol) for dipropylamine, · 

the title compound is obtained, mp 170-172°0. 

20 EXAMPLE 204 (E)-N,N.;.Dimethyl-4-[{4-amino-6-chloro-2-pyrimidinyl)thio)-2· 

25 

butenamide·.(Cpd#204) 

Following the general procedure of EXAMPLE 202 and making noncritical 

variations but substituting dimethylamine (0.50 g, 11.03 mmol) for dipropylamine, the 

title compound is obtained, mp 178-176"C. 

EXAMPLE 205 (E)-N ,N-Diethyl-4-oxo-2-pentenamide 

To flame dried ~ containing (E)-4-oxo-2-pentenoyl chloride (1.16 g, 8. 76 mmol) 

in ether cooled to -15"C is added diethylamine (1.41 g, 19.28 mmol) in ether (5 ml) and 

stirred for 2 hours while being warmed to ambient temperature. The solvents are 

SO removed in va.cuo, and chromatographed on silica gel (230-400 mesh, 100 ml), eluting with 

hexane/ethyl acetate (75125). The appropriate fractions are combined <Rt= O.S 1, TLC, 

hexane/ethyl acetate, 25n5) and concentrated in vacuo to give the title compound, NMR 

(CDC13) 7.15, 7.04, 3.45, 3.40, 2.33, 1.20, 1.15. 

85 EXAMPLE 206 (E)-N ,N-Diethyl-4-hydroxy-2-pentenamide 
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To (E)-N,N-diethyl-4-oxo-2-pentenamide (0.73 g, 4.31 mmol) in methanol (10 ml) 

cooled to o·c is added sodium borohydride (0.18 g, 4.75 mm.ol) under nitrogen stirred for 

30 minutes, quenched with excess water, and extracted with ethyl acetate (Sx50 ml). The 

organic extracts are combined, washed with saline (50 ml}, dried over sodium sulfate, 

5 concentrated in vacuo to give the title compound, NMR (CDC1a> 6.89, 6.42, 4.49, 3.41, 

2.51, 1.33, 1.17. 

EXAMPLE 207 (E)-N ,N-Diethyl-4-[(4-amino-6-chloro-2-pyrimidinyl)thio]-2-pentenamide 

(Cpd# 207) 

10 To (E)-N ,N-Dietbyl-4-hydroxy-2-pentenamide (0.67 g, S.98 mmol) in methylene 

chloride cooled to-15•c in a flame dried flask is added dichlorotriphenylphosphorane (1.40 

g, 4.83 mmol). The reaction is warmed to ambient temperature, quenched by additio~ of 

ice (10 ml), extracted with methylene chloride (3x20 ml), washed with saline (30 ml), dried 

over sodium sulfate, concentrated in vacuo, and chromatographed on silica gel (230-400 

15 mesh, 100 ml), eluting with hexane/ethyl acetate (75125). The appropriate fractions are 

combined <Rt= 0.48, TLC, hexane/ethyl acetate, 25175) and concentrated in vacuo to give 

(E)-4-chloro-N ,N-diethyl-2-pentenamide. 4-Amino-6-chloro-2-mercaptopyrimidine mesylate 

(0.56 g, 2.19 mmol) is dissolved in DMF (4 ml) and sodium hydride (0.12 g, 4.82 mmol) at 

ambient temperature followed by the addition of (E)-4-cbloro-N ,N-diethyl-2-pentenamide 

20 (0.41 g, 2.19--mmol). The.reaction is stirred for 15 hours, quenched with .excess water, 

extracted with ethyl acetate (3:x25 ml). The extracts are combined, washed with saline (25 

ml), dried over sodium sulfate, concentrated in vacuo and chromatographed on silica gel 

(280-400 mesh, 100 ml), eluting with a gradient of hexane/ethyl acetate (80/20-60/40). The 

appropriate fractions are combined CR.r= 0.27, TLC, hexane/ethyl acetate, 25n5) and 

25 concentrated in vacuo to give the title compound, mp 152-153°0. 

EXAMPLE 208 (E)-4-[(4-Amino-6-chloro-2-pyrimidinyDthio]-3-methyl-2-butenoic acid 

methyl ester (Cpd# 208) 

To (E)-4-hydroxy-3-methyl-2-butenoic acid methyl ester (0. 75 g, 5. 76 mmol) in 

SO methylene chloride cooled to -15°C in a flame dried flask is added 

dibromotriphenylphosphorane (2.68 g, 6.34 mmol). The reaction is stirred at -15°C-0°C for 

two hours, quenched by addition of ice (10 ml), extracted with methylene chloride (2x10 

ml), washed with saline (10 ml), dried over sodium sulfate, concentrated in uacuo, and 

chromatographed on silica gel (230-400 mesh, .100 ml), eluting with hexane/ethyl acetate 

35 (9515). The appropriate fractions are combined and concentrated in vacuo to give CE>-4-

-42-
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chloro-3-methyl-2-butenoic acid methyl ester. 4-Amino-6-chloro-2-mercaptopyrimidine 

mesylate (0.30 g, 1.16 mmol) is dissolved in D~ (4 ml) and sodium hydride {0.06 g, 2.56 

mmol) at ambient temperature followed by the addition of (E}-4-bromo-3-meth.yl-2-

butenoic acid methyl ester {0.22 g, 1.16 mmol). The reaction is stirred for 15 hours, 

5 quenched with excess water, extracted with ethyl acetate (3x20 ml). The extracts are 

combined, washed with saline (20 ml), dried over sodium sulfate, concentrated in vacuo 

and cbromat.ographed on silica gel (230-400 mesh, 100 ml), eluting with hexane/ethyl· 

acetate {80/20). The appropriate fractions are combined CRr= 0.43, TLC, hexane/ethyl 

acetate, 50/50) and concentrated in vacuo t.o give the title compound, mp l84-l86°C. 

10 

EXAMPLE 209 (E)-4-[{4-Amino-6-chloro-2-pyrimidinyl)thio]-3-methyl-2-pentenoic acid 

methyl ester {Cpd# 209) 

To {E)-4-hydroxy-S-metbyl-2-pentenoic acid methyl ester (1.00 g, 6.94 mmol) in 

methylene chloride cooled to -15°0 in a Bame dried flask is added 

15 dicblorotriphenylpbosphorane (2.4 7 g, 7.63 mmol). The reaction is warmed to ambient 

t.emperature, quenched by addition of ice (10 ml), extracted with methylene chloride (2x10 

ml), washed with saline (10 ml), dried over sodium sulfate, concent.rated in vacuo, and 

chromatographed on silica gel (230-400 mesh, 75 ml), eluting with hexane/ethyl acetate 

(95/5). The appropriate fractions .are combined.CRr= 0.55, TLC, hexane/ethyl acetate, 

20 75125) .and concentrated in vacuo to: give (E}.4-chloro-3-methyl-2-pentenoic acid methyl 

ester. 4-Amino-6-chloro-2-mercaptopyrimidine mesylat.e (0.80 g, 1.16 mmol) is dissolved in 

DMF (4 ml) and sodium hydride (0.06 g, 2.56 mmol) at ambient temperature follow:ed by 

the addition of(E)-4-chloro-3-methyl-2-pentenoic acid methyl ester (0.19 g, 1.16 mmol). 

The reaction is stirred for 15 hours, quenched with excess water, extracted with ethyl 

25 acetate (Sx15 ml). The extracts are combined, washed with saline (15 ml), dried over 

sodium sulfate, concentrat.ed in vacuo and chromatographed on silica, gel (230-400 mesh, 

100 ml), eluting with hexane/ethyl acetate (85/15). The appropriate fractions are 

combined U¥= 0.18, TLC, hexane/ethyl acetate, 50150) and concentrated in vacuo to give 

the title compound, mp 124-126°0. 

80 

Example 210 4-Amino-6-chloro-2-(1-(4-(1,1-dimethyl)ethyl-2-pyridyl)ethyl>thio-

pyrimidine (Cpd# 210) 

Part A: 4-t-Butyl-pyridine N-oxide 

4-t-Butyl-pyridine (14.8 ml, 100 mmole) is dissolved in 85 ml glacial acetic acid in 

35 a 200 ml one neck round bottom flask under nitrogen. The solution is warmed to 95-
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100°c, is treated with 30% hydrogen peroxide C28 ml, 274 mmole), and is stirred 6 h. The 

reaction is treated portionwise with paraformaldehyde until a negative reaction is 

obtained with starch iodide paper. The volatiles are removed in vacuo and the residue is 

azeotroped with 2 X 100 ml toluene. The residue is partitioned between 1 X 100 ml 

5 ~oromethane and 2 X 75 ml saturated sodium bicarbonate. The aqueous layer is 

backwashed With 3 X 50 ml dichloromethane. The combined organics are dried over 

magnesium sulfate and are concentrated in vacuo to give 14.5 g (96%} of 4-t-Butyl­

pyridine N.:ozide as a pale yellow solid. 
1 . 
H-NMR CCDCI3, TMS): 81.82 Cs, 9), 7.27 (m, 2), 8.15 Cm, 2) ppm. 

10 13C-NMR (CDC13): 8 80.3; 34.4; 122.9; 138.3; 150. 7 ppm. 

TLC (silica gel-60, F-254): Rr = 0.42, 10% methanol/dichlorometbane. 

Melting Point: 98-95°C. 

Infrared (u max, mineral oil): 8098, 2924, 1685, 1488, 1466, 1250, 1183, 

825 cm.·1. 

15 Mass Spectrum: Calculated for CeH~O: 151.0997. Found: 151.0993. 

· Analysis: Caleulated for C9H~O: C,71.49; H,8.67; N,9.26. 

Found: C,71.10; H,9.17; N,9.20. 

PartB: 

20 4-t-Butyl-pyridine.N-oxide (11.0 g, 72.9 mmole) is dissolved in 200 ml 

dichlorometbane in a 500 ml one neck round bottom flask under nitrogen. The solution is 

~ted with trimethyloxonium tetrafluoroborate Cl0.8 g, 72.9 mmole), is stirred lh at 

room temperature, and the volatiles are removed in vacuo. The solid residue is dissolved 

in 200 ml methanol in a 500 ml one neck round bottom flask. The solution is heated to 

25 reflux, is treated with ammonium persulfate (8.3 g, 14.5 mmole) in 15 ml water, and the 

reaction mixture is vigorously refluxed for 30 min. The reaction is treated with a second 

lot of ammonium persulfate (1.65 g, 7.2 mmole) in 7 ml water and is refluxed for an 

additional 1 h. The reaction is cooled and the built of the methanol is removed in vacuo. 

The residue is diluted with 300 ml cone ammonium hydroxide and the mixture is 

80 extract.ed with 4 X 100 ml dichloromethane. The combined organics are dried over 

potassium carbonate and are concentrated in vacuo to a yellow oil. The crude material is 

chromatographed over 400 g silica gel (230-400 mesh), eluting with 40% acetone/hexane, 

while collecting 50 ml fractions. Fractions 26-52 are combined and concentrated to afford 

8. 79 g (73%) of 4-t-Butyl-2-hydroxymethyl-pyridine as a yellow oil. 

85 1H-NMR CCDCI8, TMS): 81.31Cs,9), 3.99 (bs, 1), 4.75 Cs, 2), 7 •. 18 Cm, 1), 7.27 Cm, 
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1), 8.48 (m, 1) ppm. 
13C-NMR CCDC18): & 30.5; 34.7; 64.5; 117.6; 119.5; 148.S; 159.2; 161.0 ppm. 

TLC (silica gel-60, F-254): Rr= 0.81, 40% acetone/hexane. 

Infrared (v max, mineral oil): 8283, 2966, 1606, 1552, 1479, 1405, 1066 cm·1. 

5 Mass Spectrum: Calculated for C1oH15NO: 165.1154. Found: 165.1147. 

Part C: 

4-t-Butyl-2-hydroxymethyl-pyridine (4.18 g, 25 mmole) is dissolved in 75 ml 

dioxane in a 200 ml one neck round bottom flask under nitrogen. Th~ solution is treat.ed 

10 with selenium dioxide (1.58 g, 13. 75 mmole) and the reaction is warmed to 80-85°0 for 1 

h. The mixture is cooled, diluted with dichloromethane, and is filtered through celite. 

The filter cake is washed well with dichloromethane and the filtrate is concentrated to an 

amber oil. The crude oil is passed through a 50 g plug of silica gel (230-400 mesh), eluting 

with 20% acet.onelhexane, while collecting 100 ml fractions. Fractions 1-8 are combined 

15 and concentrated to give 3.91 g (96%) of 4-t-Butyl-2-pyridine-carboxaldehyde as a light 

amber oil. 

~H-NMR CCDCI8, TMS): 8 1.86 Cs, 9), 7.58 {m, 1), 7.99 Cm, 1), 8.70 (m, 1), 10.10 {s, 

l)ppm. 
13C-NMR (CDC1s): & 30.8; 85.0; 118.7; 124.9; 150.1; 152.7; 161.5; 193.8 ppm. 

20 TLC (silica gel-60, F-254): Rr= 0.62, 40% acetone/hexane. 

PartD: 

Infrared (\J max; liquid): 2968, 1712, 1597, 1481, 1867, 1210, 822 cm·1. 

Mass Spectrum, [M!Z](relative intensity): [324](71). 

25 Methylmagnesium bromide (9.7 ml, 29 mmole) is added to 20 ml dry 

t.etrabydrofuran in an oven dried 100 ml two neck round bottom flask under nitrogen at 

0°0. The solution is treat.ed with 4-t-Butyl-2-pyridine-carboxaldehyde (3.8 g, 23.S mmole) 

in 2 X 5 ml diethyl ether followed by 10 ml diethyl ether. The reaction is warmed tC? room 

temperature and then to reflux for 1 h. The mixture is cooled to 0°0, is quenched with 1 

30 X 20 ml 10% hydrochloric acid, and the pH is adjusted to 9 with 2 N sodium hydroxide. 

The layers are separated, the aqueous layer is extracted with 4 X 25 ml dichloromethane, 

and the combined organics are dried over potassium carbonate. The dried organics are 

concentrated in vacuo to give 3.9 g (98%) of 4-t-Butyl-2-(1-hydroxyethyl)-pyridine as a tan 

solid. Analytical material is obtained via recrystallization from hexane. 

35 1H-NMR CCDCI3, TMS): 81.81Cs,9), 1.50 Cd, J=6.5 Hz, 8), 4.10 Cbs, 1), 4.87 (q, 
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J=6.5, 18 Hz, 1), 7.18 (m, 1), 7;26 (m, 1), 8.41(m,1) ppm. 
13c-NMR (CDC13): 8 24.3; 30.4; 34.7; 69.1; 116.4; 119.4; 147.8; 160.9; 162.9 ppm. 

TLC {silica gel-60, F-254): ~ = 0.87, 40% acetone/hexane. 

Melting Point: 85-86°0. 

5 Infrared (u max, mineral oil): 3158, 2925, 1608, 1551, 1409, 1341, 1093, 

10 

1069 cm·1. 

PartE: 

Mass Spectrwn, [MIZ](relative intensity): [179](10), [164)(100). 

Analysis: Calculated for C11H17NO: C,73.70; B,9.56; N,7.82. 

Found: C,78.79; H,9.91; N,7.74. 

4-t-Butyl-2-(1-hydroxyethyl)-pyridine (3.6 g, 20.1 m.mole) is dissolved in 60 ml 

dichloromethane in a 200 ml one neck round bottom flask under nitrogen. The solution is 

cooled to 0°0, is treated with tbionyl chloride (2.2 ml, 80 mmole) in 10 ml 

15 dicbloromethane, and the reaction is stirred 1 h at 0°0 followed by 2 h at room 

temperature. The reaction is quenched with 1 X 75 ml saturated sodium bicarbonate, the 

layers are separated and the aqueous layer is extracted "with 8 X 25 ml dichlorometbane. 

The combined organics are dried over potassium carbonate and are concentrated in vacuo 

t.o give 3.9 g (98%) of4-t-Butyl;.2-(1-ebloroethyl}-pyridine as.a yellow oil. 

20 1H-NMRCCDC13, TMS): 8 L33 (s, 9), 1.89 (d,. J=6.5 Hz, 3), 5.14 (q, J=6.5, 18 Hz, 

25 

1), 7.21(m,1), 7~44(m,1), 8.47(m,,1).ppm. 

PartF: 

13c-NMR (CDCI3): 8 24.7; 30.2; 84.6; 59.0; 117.8; 119.9; 148.7; 160.2; 161.0 ppm. 

TLC (silica gel-60, F-254): Rr = 0.61, 40% acetone/hexane. 

Mass Spectrum: Calculated for C11H16CIN - CH3: 182.0747. Found: 182.0736. 

4-Amino-6-chloro-2-tbio-pyrimidine mesylate salt (1.29 g, 5 mmole) is dissolved in 

8 ml of dry dimethylformamide in a oO ml one neck round bottom flask under nitrogen. 

The solution is treated with 60% sodium hydride (400 mg, 10 mmole) (exotherm) and the 

30 mixture is stirred 1 h. 1-(1-Chloroethyl)-5,6,7,8-tetrahydroisoquinoline (978 mg, 5 mmole) 

in 2 X 2 ml dry dimethylformamide, is added to the reaction and the mixture is stirred 

overnight at room temperature. The reaction mixture is poured into 100 ml 50% 

saturated sodium chloride and is extracted with 4 X 25 ml ethyl acetate. The combined 

organics are backwashed with 4 X 50 ml 50% saturated sodium chloride. The organics are 

35 dried over potassium carbonate and were concentrated in vacuo to a yellow oil. The crude 
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material is chromatogriphed over 120 g silica gel (280-400 mesh), eluting with 25% 

acetone/hexane while collecting 22 ml fractions. Fractions 16-27 were combined and 

concentrated tQ afford a white foam. Crystallization from diethyl ether provided 888 mg 

(55%) of 1-amino+chloro-2-(1-(4-(1,1-dimetbyl)ethyl-2-pyridyl)ethyl)tbio-pyrimicline as a 

5 white solid •. 
1H-NMR CCDC18, TMS): 3 1.80 Cs, 9), 1. 76 Cd, J=6.5 Hz, 8), 5.10 (q, J=6.5, 13 Hz, 

1), 5.58 (bs, 1), 6.lO(s, 1), 7.14 (m, 1), 7.45 (m, 1), 8.46 (m, 1) ppm. 
13C-NMR CCDC13): 3 21.0; 80.4; 34.7; 45.5; 99.1; 119.2; 119.5; 148.9; 159.2; 160.7; 

161.4; 163.3; 171.4 ppm. 

10 TLC (silica gel-60, F-254): Rr = 0.49, 40% acetone/hexane. 

Melting Point: 158-154°0,d. 

Ultraviolet CA max, Ethanol), nm(e): 280(22,700); 255(12,200); 268(8,790); _ 

286(7,000). 

Infrared {\J max, mineral oil): 8177, 8140, 2925, 1642, 1565, 1527, 1868, 1280, 

15 825 cm·1. 

Mass Spectrum, [MJZ](relative intensity): [822](8), [289J(100). 

_Analysis: Calculated for C15H19ClN4S: C,55.80; H,5.98; N,17.85. 

Found: C,55.74; H,5.90; N,17.16. 

20. Example 211. 4,.Amino-6-chloro-2-{l-(2-pyridyl)ethyl)tbio-pyrimidine (Cpd# 211) 

Part A: 

To a suspension of 4,6-dihydroxy-2-(2-pyridylmethyl)thio-pyrimidine (7 .0 g, 

0.0298mol) in 105 ml of dimethylformamide at room temperature is added imidazole (5.06 

g, 0.0744 mol, 2.5 equiv.) followed by t-butyl dimethylsilyl chloride (9.48 g, 0.0626 mol, 

25 2.10 equiv.). The reaction mixture is stirred for 2.5 h, poured into 350 ml of water and 

extracted twice with ether. The combined organic extracts are dried with anhydrous 

N82S04 and concentrated at reduced pressure. The crude product is dissolv~d in an ethyl 

acetate-methylene chloride-methanol mixture, treated with 87 g of silica gel and 

concentrated to a free flowing powder. This is applied to the top of a column of silica gel 

30 (850 g), packed and eluted with ethyl acetate-hexane (1:10), to obtain 7.81 g (56%) of 4,6-

di-Ctert-butyldimethylsilyloxy}-2-(2-pyridylmethyl)thio-pyrimidine. 

TLC (silica gel GF): Rr = 0.88 ethyl acetate-hexane (1:9). 
1H NMR (CDC13,TMS): a 8.55 (d, 1 H, J = 5.01 Hz), 7.64 {dt, 1 H, J = 1.8, 7. 72 

Hz), 7.47 (d, 1 H, J = 7.86 Hz), 7.20 Ct, 1H,J=16.72 Hz), 5.70 (s, 1H),4.52 (s, 2 H), 

35 0.980 (s, 18 H), 0.265 (s, 12 H) ppm. 
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PartB: 

A solution ofn-butyllithium (11.02 ml, 17.68 mmol, 1.2 equiv., 1.6 Min hexanes) 

in 60 ml of tetrahydrofuran cooled at -78° C is treated dropwise with diisopropylamine 

(1.93 g, 19.10 ~ol, 1.3 equiv.} over a two minute period. After stirring for another 10 

5 min, a solution of 4,6-di-(tert-butyldimethylsilyloxy)..2-(2.pyridylmethyl)thio-pyrimidine 

C6.80 g, 14.69 mmol) in 16 ml of tetrahydrofuran is added dropwise over a 10 min period. 

The reaction mixture is stirred for 80 min longer and treated dropwise with methyl iodide 

(2.29 g, 16.16 mmol, 1.1equiv.)in6 ml oftetrahydrofuran over a S min period. Stirring is 

~tated by adding an additional 80 ml of tetrahydrofuran. One hour after the addition 

10 of the methyl iodide, the cooling bath is removed and the mixture allowed to warm to 

room temperature. The contents are then cast into ice water and extracted once with ethyl 

acetate. The organic layer washed with saturated brine, dried with anhydrous N82SO 4 
and concentrated at reduced pressure. A methylene chloride solution of the crude product 
was treated with silica gel (86 g), concentrated to a free flowing powder and applied to the 

15 top of a 850 g silica gel column, packed and eluted with ethyl acetate-hexane (5:95), to 

obtain 2.28 g (82%) 4,6-di-(tert-butyldimethylsilyloxy)-2-(1-(2-pyridyl)ethyl)thio-pyrimidine. 

TLC (silica gel GF): Rt-• 0.60 ethyl acetate-hexane (1:9). 
1H NMR (CDCl3,TMS): 8 8.49 (d, 1 H, J = 4.80 Hz), 7.M (dt, 1 H, J = 1.81, 7.68 

Hz), 7.81 Cd, 1 H, J = 7.84 Hz), 7.06 ·ct, 1 H, J = 4.98 Hz), 5.59 Cs, 1 H), J:: 5.01 (q, 1 H, J 
20 = 7.04 Hz), 1.71 (d, 8 H, J = 7.02 Hz), 0.90-0.82 (m, 18 H), 0.28-0.17 Cm, 12 H) ppm. 

Mass Spectrum: MIZ (relative intensity%): 477 (5), 462 CG), 444 (79), 420 (100), 

315 (84), 257 (16). 

Part C: 

25 A solution of 4,6-di-(t.ert-butyldimethylsilyloxy)-2-(1-(2-pyridyl)ethyl)tbio-

. pyrimidine (1.23 g, 2.58 mmol) in 8 ml oftetrahydrofuran is treated.with 2 N HCl (5.2 ml, 

10.31mmol,4.0 equiv.) at room temperature. After 80 min, the reaction mixture is 

concentrated directly at reduced pressure, diluted with toluene and reconcentrated again. 

The resulting white solid is triturated with methylene chloride, collect.ed and dried to 
SO obtain 0.819 g of crude 4,6-dihydroxy-2-(1-(2-pyridyl)ethyl)thio-pyrimidine hydrochloride. 

35 

TLC (silica gel GF): Rr = 0.82 chloroform:methanol (4:1). 
1H NMR Cde-DMSO, TMS): 8 8.55 (hrs, 1 H), 7.80 Cm, 1 H), 7.53 Cd. 1 H, J= 7.72 

Hz), 7.31 Cm, 1 H), 5.15 (q, 1 H, J = 7.04 Hz), 4.85 (s, 1 H), 3.72-8.26 (hrs, 1 H), 1.66 Cd, 8 

H, J = 6.95 Hz) ppm. 
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PartD: 

The crude diol hydrochloride CO. 735g, 2.58 mmol) is treated with 2-picoline (0.446 

g, 4.80 mmol, 1.86 equiv.) followed by phosphorous oxychloride (4.89 g, 28.7 mmol, 11.1 

equiv.). The contents are stirred at 906 C in an oil bath for 2.25 h, and at ambient 

5 temperature for another 1.75 h. The reaction mixture is quenched with crushed ice 

followed by a saturated solution of NaHC03 until basic, then extracted twice wi~ ethyl 

acetate. The combined organic extracts are dried with N82BO 4 and concentrated at 

reduced pressure. Chromatography is accomplished using 125 g of silica gel packed and 

eluted with ethyl acetate-hexane (1:6) to afford 0.569 mg (78%) of 4,6-dichloro-2-(1-(2-

10 pyridyl)ethyl)thio-pyrimidine. 

TLC (silica gel GF): Rr= 0.50 ethyl acetate-hexane (1:4). 
1H NMR CCDCI3,TMS): a 8.56 (d, 1H,J=3.11 Hz), 7.61(t,1H,J=7.60 Hz), 

7.41 (d, 1 H, J = 7.86 Hz), 7.14 Cm, 1 H), 6.96 Cs, 1 H), 5.08 (q, 1 H, J = 7.12 Hz), 1.76 Cd, 3 

H, J = 7.07 Hz) ppm. 

15 Mass Spectrum: MIZ (relative intensity %): HRMS calculat.ed: 284.9894. Found 

: 284.9905. 

Part E: 

~ flask is charged with 4,6-dichloro-2-(1-(2-pyridyl~ethyl)thio-pyrimidine (0.560 g, 

20 1.96 mmol), acetonitrile ·(6.5 ml) and 18 ml of 29 % NH40H. The contents are stirred at 

350 C for 15 h, poured into 50 ud of water, extracted once with ethyl acetate. The organic 

layer is washed with a saturated solution of brine ( 1 x 30 ml), dried with anhydrous 

N82SO 4 and concentrated in vacuo. Chromatography is accomplished with 100 g of silica 

gel, packed and eluted with ethyl acetate-hexane (2:8), to yield 0.491 g (94%) of 4-amino-6-

25 chloro-2-(1-(2-pyridyl)etbyl)tbio-pyrimidine. 

TLC (silica gel GF): Rr • 0.23 ethyl acetate-hexane (1:1). 

Melting Point: 125-126 °0. 
1H NMR (CDCI3,TMS): 8 8.56 (m, 1 H), 7.64 (t, 1H,J=7.71 Hz), 7.46 (d, 1 H, J 

= 7.82 Hz), 7.17 Cm, 1 H), 6.09 (s, 1H),5.48 Cbrs, 2 H), 5.12 (q, 1H,J=7.16), 1.74 Cd, 3 H, 

SO J = 7.16 Hz) ppm. 

UV Cl max, ethanol): 230 (22,000), 255 (12,500), 269sh (8580), 287 (6920). 

Infrared (v max, mineral oil): cm·1. 1572, 1531, 2925, 1275, 2954, 1594, 1117, 

1293, 3089, 2855, 1665, 1359, 1872, 833, 3133, 1467, 2868, 1436, 1477, 1255, 988, 3269, 

8011, 1454, 1448. 

35 Mass Spectrum: MIZ (relative intensity%): 266 (6), 238 (100), 171 (6), 188 (26), 
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126 (12), 106 (98), 78 (61). 

Analysis: Calculat.ed for C11H11CIN4S: C, 49.62; H, 4.13; N, 21.05. 

5 Example 212 

(Cpd#212) 

Found: C, 49.46; H, 4.18; N, 20.45. 

4-.Amino-6-chloro-2-(1-(2-pyridyl)-1-methylethyl)thio-pyrimidine 

Following the procedure for the preparation of 4-amino-6-chloro-2-(1-(2-

pyridyl)etbyl)tbio-pyrimidine but employing an additional alk.ylation of 4,6-di-(tert­

butyldimethylsilyloxy)-2-(1-(2-pyridyl)ethyl)thio-pyrimidine with methyl iodide, this 

10 compound is prepared. Melting Pt. 183-184.5°C. 

Example213 

(Cpd#218) 

4-Amino-6-chloro-2-(1-(2-(4-methyl)pyridyl}-1-methylethyl)thio-pyridine 

Following the procedure for the preparation of 4-amino-6-cltloro-2-(l-(2-pyridyl)-1-

15 methyletbyl)thio-pyrimidine and· starting with 4,6-dihydroxy-2-(2-(4-methyl)­

pyridylme~yl)thio-pyrimidine, this compound is prepared. Melting Pt._.149-151°C. 

Example214 

CCpd#214) 

20 PartA: 

4-Amino-6-chloro-2-(1-(4-cyano-2-pyridyl)ethyl)thio-pyrlmidine 

A solution of 4-cyanopyridine (5.20 g, 50.0 mmol) in 90 ml of methanol is treated 

with a mixture of ~SO 4 (6.42 g, 65.5 mmol, 1.81 equiv.) and water (45 ml) at once 

followed by the addition of <NH4>2S20 8 (22.8 g, 100 mmol, 2.0 equiv.). The contents were 

heated to reflux at which point vigorous refluxing ensued for several minut.es. After_ 

25 refluxing for 24h , the reaction mixture is partially concentrated to remove most of the 

methanol, treated with ice-water mixture and basilied with ammonium hydroxide (20 ml, 

29% aq). The residue is extracted four times with chloroform, the combined extracts are 

dried with anhyrous Na2SO 4 and concentrated at reduced pressure. Chromatography is 

accomplished using 800 g of silica gel packed and eluted with acetone-methylene chloride 

80 (1:6) to provide 2.65 g (89.5%) of 4-Cyano-2-hydroxymethylpyridine. 

TLC (silica gel GF): Rr = 0.30 acetone-methylene chloride (1:4). 

1H NMR (CDCia,TMS): S 8.78 Cd, lH,J = 5.07 Hz}, 7.66 Cs, lH), 7.49 (d, lH, J = 

5.12 Hz), 4.88 (d, 2H, J = 4.96 Hz), 8.64 Ct, lH, J = 5.21 Hz). UV (A. mu, ethanol): 216 sh 

(7,710), 220 sh (6,590), 280 (3,510), 287 sh (8,020). · 

35 Analysis: Calculated for C7HeN20: C, 62.69; H, 4.48; N, 20.89. 
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Found: C, 62.66; H, 4.46; N, 2LOO. · 

Mass Spectrum: M/Z (relative intensity %): 134 (78), 183 (100), 105 (79), 104 (39), 

77 (38), 50 (80). 

5 Part B: 

A flask is charged with 4-cyano-2-hydroxymethylpyricline (2.60 g, 19.40 mmol) 

and selenium dioxide (1.19. g, 10. 75 mmol, 0.554 molar equiv.) in 40 ml of p-dioxane and · 

the mixture heated in an oil bath at 80-85° for 8.5h. The contents were diluted with 150 

ml of methylene chloride, treated with celite and after stirring at ambient temperature for 

10 ca. 15min, is filtered through a pad of celite. The filtrate, upon concentration in. vacuo, 
gave 2. 77 g of yellow solid which is chromatographed with 125 g of silica gel packed and 

eluted with acetone-methylene chloride-hexane (0.5: 1.5: 8) to yield 2.82 g (90%) of 4-

cyan~2-pyridinecarboxaldehyde as a white solid. 

TLC (silica gel GF): Rr = 0.17 acetone-methylene chloride-hexane (0.5:1.5:8). 

15 1H NMR (CDC18,TMS): 8 9.98 (s, lH), 8.82 Cd, lH, J = 4.28 Hz), 8.00 (s, lH), 

7.80 (d of d, lH, J = 4.84, 1.48 Hz). 

Melting Point: 95-97°0. 

UV (:A. max, ethanol): 219 sh (7,130), 276 (3,460), 283 sh (2,990). 

Analysis: Calculated for C7H4N20: C, 68.64; H, 8.03; N, 21.21. 

20 Found: C, 68.42; H, 2.95; N, 21.26. 

Mass Spectrum: MIZ {relative intensity %): (FAB) [M + Ht 188 (100), 104 (22), 

77 (67). 

Part C: 

25 To a flask charged with 70 ml of ether and 40 ml of tetrahydrofuran cooled in an 

ice bath at 0-5° is added methy~gnesium. bromide (8. 71 ml, 26.14 mmol, 1.50 equiv.) at 

once. To this is added a solution of 4-cyano-2-pyridinecarboxaldebyde ( 2.80 g, 17.42 

mmol), dissolved in 60 ml of ether and 5 ml of tetrahydrofuran, dropwise over a 20 min 

period. The resulting tan slurry is refluxed for 1.5 h, cooled and poured int.o ice water 

30 containing 55 ml of SN HCl and stirred at ambient temperature for 5 min. The contents 

are basified with 23 ml of 29% ammonium hydroxide and ·extracted 5 times with 

chloroform. The combined organic_ extracts are dried over N~O 4 and concentrated at 

reduced pressure. Chromatography with 160 g of silica gel, packed ·and eluted with 

acetone-methylene chloride (1:6), afforded L60 g (62%) of 4-cyano-2-(2-hydroxy)-

35 ethylpyridine. . 
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TLC (silica gel GF): Br= 0.27 acetone-methylene chloride (1:6). 

iH NMR (CDC13,TMS): a 8.46 (d, lH, J = 4.83 Hz), 7.41 Cs, lH), 7.2·0 (dd, lH, J 

= 4.87, 0.82 Hz), 4.72 (q, lH, J = 6.08 Hz), 8.75 (s, lH), 1.28 Cd, SH, J = 6.55 Hz). 

UV (A. m&X, ethanol): 216 sh (7,760), 220 sh (6,580), 278 CS,560), 287 sh (2,960). 

5 Analysis: Calculated for C8H8fl20: C, 64.86; H, 5.41; N, 18.92. 

Found: C, 64.77; H, 5.51; N, 18.90. 

Mass Spectrum: lvJ/Z (relative intensity %): (FAD) [M + m+ 149 (100), 181 (80), 

105 (8). 

10 PartD: 

To a solution of 4-cyano-2-(2-hydroxy)ethylpyridine (1.44 g, 9. 73 mmol) in 55 ml of 

methylene chloride at room temperature is added metbanesulfonyl chloride (1.16 g, 10.22 

mmol, 1.05 equiv.) followed by triethylamine (1.08 g, 10.70 mmol, 1.1 equiv.). After 

stirring for 1 h, the contents were concentrated directly at reduced pressure and the 

15 resulting solid, 4-cyano-2-(2-methanesulfonyl)ethylpyridine is used directly in the 

subsequent coupling reaction. 

TLC (silica gel GF): Rr 0.69 acetone-methylene chloride (1:6). 

PartE: 

20 To a stirred suspension of NaH (0.817 g, 20.43 mmol, 2.1 equiv., 60% oil 

dispersion) in 85 ml of dimethylformamide at room temperature is added the 4-~o-6-

chloro-2-thio-pyrimidine mesylate salt (2.50 g, 9. 78 mmol) at once as a solid. After 50 min, 

a slurry of 4-cyano-2-(2-methanesulfonyl)ethylpyridine (2.20 g, 9.73 mmol, 1.0 equiv.) in 15 

ml of dimethylformamide is added at once with 2 X 5 ml rinses with same solvent. After · 
. . 

25 24 h, the reaction mixture is cast into 200 ml of ice water plus 50 ml of saturated brine, 

extracted twice with etbylacetate, and the combined organic extracts dried with anhydrous 

N82S04• The filtrate is concentrated in vacµo. chromatographed with 200 g of silica gel 

packed and eluted with acetone-methylene (1:9) to afford 2.82 g of product as a golden oil 

contaminated with dimethylformamide. Rechromatography using 150 g of silica gel packed 

30 and eluted with etbylacetate-hexane (2:8) yielded 1. 75 g (62%) of Cpd# 214 as a colorless 

oil. Crystallization is accomplished using ethylacetate-ether-hexane solvent mixture. 

TLC (silica gel GF): Re = 0.50 acetone-methylene chloride (1:4). 
1H NMR CCDCI3,TMS): 8 8.61 Cd, lH, J = 5.04 Hz), 7.68 (s, lH), 7.23 Cd, lH, J = 

5.08 Hz), 6.00 (s, lH), 4.97 Cm, SH), 1.61Cd,3H, J = 7.30 Hz). 

85 Melting Point: 119-120 °C. 
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UV (1 max, ethanol): 214 sh (19,100), 222 (23,600), 228 sh (22,800), 249 sh 

(11, 700), 286 (9,860). 

Infrared (v max, mineral oil): 1572, 1646, 2927, 1531, 2954, 1866, la78, 2855, 

1546,1119,2869,1469,8188,3314,884, 1457,825, 1596,8144,3216, 1444,855,2979, 

5 988, 3378 cm·1. 

10 

Analysis: Calculated for CuH10CIN5S: C, 49.48; H, 8.44; N, 24.05. 

Found: C, 49.81; H, 8.69; N, 28.89. 

Mass Spectrum: MJZ (relative intensity %): 291 (3), 293 (1), 258 (100), 196 (5), 

162 (17), 181 (88), 103 (18), 67 (22). 

Example 215 4-Amino-6-chloro-2-(1-(4-methyl-2-pyridyl)ethyl)tbio-pyrimidine 

hydrochloride (Cpd#215) 

A solution of 4-picoline-N-oxide (8.0 g, 27.52 mmol) in 90 ml of methylene chloride 

at room temperature is reacted with trimethyloxonium tetrafluoroborate (4.07 g, 27.52 

15 mmol, 1.0 equiv.) for 1.5 h. The reaction mixture is concentrated directly at reduced 

pressure, the white solid dissolved in 60 ml of refluxing methanol and treated with 

ammonium persulfate CL25 g, 5.60 mmol, 0.20 equiv.) in 5.5 ml of water with another 

addition of ammonium persulfat.e (0.625 g, 0.10 equiv.) in 2.5 ml of water 30 min later. 

After refluxing for an additional.40 min, the contents are concentrated at reduced 

20 pressure, treated with 75 ml of saturated brine plus 75 ml of water and finally 50 ml of 

SN HCl. After stirring at room temperature for 1 h, the mixture is basified with 20 ml of ·· 

29% ammonium hydroxide, extracted 4 times with chloroform, dried the combined organic 

extracts with anhydrous Na2so4 and concentrat.ed in vacuo. Chromatography with 250 g 

of silica gel, packed and eluted with acetone-chloroform-methanol (1:2:2%), yielded 2.65 g 

25 (78%) of 2-hydroxymethyl-4-methylpyridine. 

TLC (silica gel GF): Rr =:== 0.82 acetone-chloroform-methanol {1:2:2%). 
1H NMR CCDCia,TMS): 6 8.38 Cd, lH, J = 5.05 Hz), 7.18 (s, lH), 7.08 Cd, lH, J = 

4.86 Hz), 5.02 (s, lH), 4. 75 (s, 2H), 2.37 (s, SH). 

UV (I,, max, ethanol): 254 sh (2,240), 259 (2,690), 266 (2,180}. 

30 Analysis: Calculated for C7HeNO: C, 68.29; H, 7.32; N, 1L38. 

Found: C, 67.35; H, 7.37; N, 11.22. 

Mass Spectrum: MJZ (relative intensity%): 128 (48}, 122 (100), 94 (48), 93 (80), 

92 (27), 89 ( 17). 

85 In a manner similar to that described for the preparation of 4-cyano-2-
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pyridinecarboxaldehyde, 2-hydroxymetbyl-4-methylpyricline (2.60 g, 21.14 mmol) provided 

2.0 g (78%) of the 4-methyl-2-pyridinecarboxaldehyde. 

TLC (silica gel GF): R,- = 0.28 acetone-methylene-hexane (0.5:1.5:8.0). 
1H NMR CCDC13,TMS): 8 10.09 (s, lH), 8.67 (d, m, J = 4.93 Hz}, 7.81 (s, W), 

5 7.88 (d, lH, J = 8.78 Hz), 2.48 (s, SH). 

In a manner simUar to that described for the preparation of 4-cyano-2-(2-

hydroxy)ethylpyridine, 4-methyl-2-pyridinecarboxaldebyde (2.0 g, 16.53 mmol) and 

methylmagnesium bromide (8.30 ml, 24.8 mmol, 3 M in ether) gave 1.95 g (86%) of 2-(1-

10 hydroxy)ethyl-4-methylpyridine. 

TLC (silica gel GF): Rr = 0.80 acetone-methylene chloride (1:2). 
1H mm (CDC13,TMS}: 8 8.27 {d, lH, J = 5.08 Hz), 6.99 {s, lH), 6.90 {d, lH, J = 

4.S3 Hz), 4.74 (q, lH, J = 6.52 Hz), 4.28 {hrs, lH), 2.26 Cs, SH), 1.38 Cd, SH, J = 6.58 Hz). 

Melting Point: 76-78 °0. 

15 UV CA. max, ethanol): 258 sh (2,320), 259 (2,810), 265 {2,270). 

20 

·Analysis: Calculat.ed for C8H11NO: C, 70.07; H, 8.08; N, 10.22. 

Found: C, 70.04; H, 8.14; N, 10.08. 

Mass Spectrum: "M/Z {relative intensity %): 137 (7), 136 (14), 122 (100), 120 (46), 

93 (38). 

2-(2-hydroxy)ethyl-4-methylpyridine (0.796 g 5.81 mmol}, methanesulfonyl chloride (0.695 

g, 6.10 mmol, 1.05 equiv.) and triethylamine (0.649 g, 6.89 mmol, 1.1 equiv.) provided 2-(2-

methanesulfonyl)ethyl-4-methylpyridine upon concentration at reduced pressure which is 

used directly in the subsequent alkylation. 

25 TLC (silica gel GF): Rr = 0. 70 acetone-methylene chloride (1:2). 

In a manner similar to the procedure descn"bed for the preparation or Cpd# 214, 4-amino-

6-chloro-2-thio-pyrimidine mesylate salt (1.49 g, 5.81 mmol) is reacted with 2-(2-

methanesulfonyl)ethyl-4-methylpyridine (1.25 g, 5.81mmol,1.0 equiv.) and NaH (0.488 g, 

80 12.20 mmol, 2.1 equiv., 60% oil dispersion) to yield 0.869 g (53%) or 4-Amino-6-chloro-2-(1-

(4-methyl-2-pyridyl)ethyl)thio-pyrimidine as a colorless oil. Preparation of the HCl salt is 

carried out by adding acetyl chloride (0.281 g, 2.93 mmol, 1.0 equiv.) dropwise to 5 ml of 

methanol cooled in an ice bath. After stirring for 25 min at ambient temperature the 

solution is diluted with 100 ml of ether and added dropwise to 4-Amino-6-chloro-2-(1-(4-

85 methyl-2-pyridyl)ethyl}tbio-pyrimidine (0.820 g, 2.93 mmol, 1.0 equiv.) in 100 ml of ether 
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over a 20 min period. After stirring the suspension for 4· h, 100 ml of hexane is added, the 

stirring is continued for another 2 h, the white solid collected and dried in vacuum oven to 

give 0.845 g (91%) of Cpd# 215. Residual ether is removed by dissolutionlreprecipitation 

from a methylene chloride-hexane solvent mixture followed by drying @90°C in a vacuum 

5 oven overnight. 

Free base: TLC (silica gel GF): Rt-= 0.26 acetone-methylene cbloride·(1:4). 

HCl salt: 1H NMR (CDCl3,TMS): 8 8.49 (d, lH, J = 5.96 Hz), 7.75 (s, lH), 7.50 

(d, lH, J = 5.57 Hz), 6.12 (s, lH), 5.23 (q, lH, J = 7.42 Hz), 2.56 (s, 3H), L69 (d, SH, J = 
7.46 Hz). 

10 Melting Point: 149-151 °0. UV (A. max, ethanol): 229 (22,000), 254 (12,200), 267 

sh (8,570), 287 (6,820). 

Infrared Cv max, mineral oil): 2925, 1567, 2954, 2854, 1633, 1528, 2869, 1374, 

828, 1466,3163,3296,1283, 1254,3203,1116,3093,3057,2692,985,2588,657, 1070, 

1380, 960 cm·1• 

15 Analysis: Calculated for Caff14C~4S: C, 45.43; H, 4.42; N, 17.67. Found: C, 

45.79; H, 4.87; N, 17.28. 

Mass Spectrum: MIZ (relative intensity %): 280 (8), 247 (100), 211 (2), 185 (5), 

152 (38), 120 (98), 92 (86). 

20 Example 216 4-Amino-6-chloro-2-(1-(4-ethyl-2-pyridyl)ethyl>thio-pyrimicline (Cpd#216) 

A solution of 4-ethylpyridine.(10.7 g, 0.10 mol) in 35 ml of acetic acid heated at 

95-100 °c is treated dropwise over a 18 min period with 30 % hydrogen peroxide (28 ml). 

After 4 h, the excess hydro~ peroxide is decomposed by the portionwise addition of 

parafonnaldehyde (10.0 g) at the previously maintained temperature until a negative 

25 starch iodide test is obtained. The reaction mixture is cooled and concentrated at reduced 

pressure. The residue is chromatographed with 825 g of silica gel packed and eluted 

initially with acetone-chloroform-methanol (8:6. 7:0.8) and thereafter with an increasing 

methanol gradient to obtain 10.55 g (83%) of 4-Ethylpyridine-1-oxide. 

TLC (silica gel GF): R, = 0.20 acetone-chloroform-methanol (3:6.5:0.5) 

80 1H NMR (CDCla,TMS): 8 7.94 Cd, 2H, J = 7.00 Hz), 6.98 Cd, 2H, J = 6.99 Hz), 

2.44 (q, 2H, J = 7.61Hz),1.06 (t, SH, J = 7.53 Hz). 

In a procedure similar to that described for the preparation of 4-hydroxymethyl-4-

methylpyridine, 4-ethylpyridine-1-oxide (8.5 g, 27.56 mmol) led to 1.64 g (43%) of 4-ethyl-

85 2-hydroxymethylpyridine. 
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TLC (silica gel GF): Bf= 0.09 acetone-methylene chloride (1:2). 
1H NMR (CDCI3,TMS): 8 8.50 (d, lH, J = 5.11 Hz), 7.82 (s. lH), 7.15 (d, lH, J = 

. 4.88 Hz}, 5.30 (brs, lH), 4.87 (s, 2H), 2.77 (q, 2H, J = 7.60 Hz), 1.87 (t, SH, J = 7.63 Hz). 

UV CA. max, ethanol): 254 sh (2,260), 259 (2, 710), 264 (2220). 

5 Infrared (v max, mineral oil): 1610, 2969, 8221, 1055, 2935, 1067, 1561, 2877, 

889, 1459, 1417, 8059, 2841, 1005, 8020, 1116, 994, 1864, 1481, 746, 2785, 890, 1827, 

1264, 902 cm·1. 

Mass Spectrum: M/Z (relative intensity %): (FAB) 188 (100), 120 (28), 106 (4). 

10 In a manner similar to that described for the preparation of 4-methyl-2•pyri~S.: 

carboxaldehyde, 4-etbyl-2-hydroxymethylpyridine (L60 g, 11.68 mmol) yielded L38 g 

(84%) of 4-ethyl-2-pyridinecarboxaldehyde. 

TLC (silica gel GF): Rr = 0.23 acetone-methylene chloride-hexane (0.5:1.5:8). 1 

B NMR (CDCl3,TMS): a 8. 74 (d, lH, J = 4.95 Hz), 7.89 (s, lH), 7.44 (d, m, J = 

15 5.08 Hz), 2.82 {q, 2H, J = 7.58 Hz), 1.87 (t, SH, J = 7.65 Hz). 

In a manner analagous to that described for the synthesis of 4-cyano-2-(2-hydroxy) 

ethylpyridine, 4-ethyl-2-p;yridinecarboxaldehyde (1.88 g, 9.85 mmol) and 

methylmagnesium bromide (4.9S ml, 14.78 mmol, a Min ether) provided 1.29 g (86%) of4-

20 ethyl-2-(2-hydroxy)ethylpyridine as a colorless oil. 

25 

TLC (silica gel GF): Rt = 0.87 acetone-methylene chloride {1:2). 
1H NMR (CDClg,TMS): 5 8.19 (d, lH, J = 5.08 Hz), 6.91 (s, lH), 6.88 Cd, lH, J = 

5.11 Hz), 4.65 (g, lH, J = 6.51 Hz), 4.24 (brs, lH), 2.45 (q, 2H, J = 7.64 Hz), 1.29 Cd, SH, J 

= 6.57 Hz), 1.06 Ct, SH, J = 7.66). 

Mesylation of 4-ethyl-2-(2-hydroxy)ethylpyridine (1.29 g, 8.54 mmol) with methanesulfonyl 

chloride (1.02 g, 8.97 mmol, 1.05 equiv.) and triethylam.ine (0.949 g, 9.89 mmol, 1.1 equiv.} 

gave 4-ethyl-2-(2-methanesulfonyl)ethylpyridine upon concentration of reaction mixture in 

uacuo which is subsequently used in the alkylation reaction. 

30 TLC (silica gel GF): Rt-= 0. 73 acetone-methylene chloride (1:2). 

In a manner analagous to that described for the preparation of Cpd# 214, 4-amino-6-

chloro-2-thio-pyrimidine mesylate salt (2."19 g, 8.54 mmol), NaH (0. 717 g, 17 .93 mmol, 2.1 

equiv. 60% oil dispersion) and 4-ethyl-2-(2-methanesulfonyl)ethylpyridine (1.95 g, 8.54 

85 mmol, 1.0 equiv.) yielded 1.27 g (51%) of Cpd# 216. 

-56-



.. 

W096135618 PCl'iuS96I06119 

TLC (silica gel GF): Rt= 0.22 ethyl acetate-hexane (1:1). 
1H NMR CCDCla,TMS): 8 8.29 (d, lH, J = 5.06 Hz), 7.15 (s, lH), 6.84 Cd, lH, J 

= 5.06 Hz), 5.95 (s, lH), 5.04 (brs, 2H), 4.94 (q, lH, J = 7.11 Hz), 2.48 (q, 2H, J = 7.60 Hz), 

1.61 (d, SH, J = 7.13 Hz), 1.09 (s, SH, J = 7.59 Hz). 

5 Melting Point: 113-115 °C. 

UV O •. max, ethanol): 230 (22,500), 254 {12,400), 267 sh (8,620), 286 (6,940). 

Infrared (v max, mineral oil): 1574, 2926, 1281, 1668, 2954, 1529, 1859, 2855, 

1363,1114,1560,8147,2870, 1608,1467,818,3293, 1257,988,823,886, 1484,3051, 

1209, 1059 cm-1. 

10 Analysis: Calculated for C18H15CIN4S: C, 53.06; H, 5.10; N, 19.05. 

Found: C, 52.61; H, 5.17; N, 18.84. 

Mass Spectrum: M/Z (relative intensity%): 294 (6), 261{87),166 {40), 184 (100), 

119 (67). 

15 Example 217 4-Amino-6-chloro-2-(1-(4-methyl-2-pyrldyl)-1-cyanomethyl)thio-

pyrimidine (Cpd#217) 

To 4-methyl-2-pyriclinecarboxaldehyde (2.10 g, 17.35 mm.ol) cooled at-10 °C, is 

added 2N HCl until pH 8.5 is reached. Then a saturated aqueous solution of KCN cooled 

at -10 °c, is added dropwise until pH 7 is reached. The precipitate is collected after 10 

20 min, washed three times with water and dried to obtain 1.88 g (78%) of 2-(u-Cyano-4-

methyl)roiridyl carbinol. 

TLC (silica gel GF): Rt= 0.17 ethyl acetate-hexane (1:2). 
1H NMR CCDCia,TMB>: 8 8.47 Cd, lH, J = 5.09 Hz), 7.38 (s, lH), 7.22 Cd, 1H, J = 

5.09 Hz), 6.81-5.65 Cbrs, lH), 5.58 (s, lH), 2.45 Cs, SH). 

25 Melting Point: 99-102 °C. 

UV Oi._max, ethanol): 243 (8,280), 256 (2,620), 264 (2,260), 275 sh (939), 374 

(369). 

Infrared (v max, mineral oil) 2924, 1056, 1613, 2854, 2954, 2867, 1018, 889, 

3055,2727,8026,1466,963, 783, 1378, 1284,1481,1824,1302,604, 1169,2626,824,669, 

80 1411 cm·1. 

Mass Spectrum: M/Z (relative intensity%): 148 (15), 119 (5), 93 (100), 65 (52), 51 

(14), 88 (58). 

The mesylation of the 2-(u-cyano-4-methyl)pyridyl carbinol (1.00 g, 6. 76 mmol) with 

35 methanesulfonyl chloride (0.892 g, 7.88 mmol, 1.16 equiv.) and triethylamine (0.819 g, 
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8.11 mmol, 1.2 equiv.) gave 2-(i-cyano-1-methanesulfonyloxy)methyl-4-methylpyridine as a 

dark red solid upon concentration of the reaction mixture at reduced pressure. 

TLC (silica gel GF): Rr 0. 76 acetone-methylene chloride (1~6). 

5 In a manner to that described for the synthesis of Compound # 214, 4-amino-6-chloro-2· 

thio-pyrimidine mesylate salt (Cpd #llOA; 1. 74 g, 6. 76 mmol), NaH (0.568 g, 14.20 mmol, 

2.1 equiv., 60% oil dispersion) and 2-(l-cyano-1-methanesulfonyloxymethyl)..4-

methylpyridine (1.58 g, 6.76 mmol, 1.0 equiv.) provided 0.927 g (47%) of 4-Amino-6-chloro-

2.(1-(4-methyl-2-pyridyl)-1-cyanomethyl)thio-pyrimidine. 

10 TLC (silica gel GF): Br = 0.33 acetone-methylene chloride (1:9). 
1H NMR (CDCia,TMS>: & 8.33 (d, m, J = 5.00 Hz), 7.28 (s, lH), 6.97 (d, lH, J =· 

5.03 Hz), 6.08 (s, lH), 5.80 (s, lH), 5.15 (brs, 2H), 2.24 Cs, 3H). 

Melting Point: 145-146.5 °C. 

UV (A. max, ethanol): 225 (27,700), 246 sh (12,000), 266 sh (6,640), 285 (6,860), 

15 312 sh (1, 730). 

Infrared (v max, mineral oil): 2925, 1578, 1637, 1581, 2954, 2965, 2855, 1288, 

1373,1607,1272,1464,2869,832,3445,1128,3322,3192,986,3216,841,3161,850,605, 

8062 cm-1• 

Analysis: Calculated for C~10CIN5S: C, 49.48; H, 3.44; N, 24.05. 

20 Found: C, 49.25; H, 8.41; N, 23.87. 

Mass Spectrum: MIZ (relative intensity %): 291 (82), 260 (38), 258 (100), 233 (8), 

163 (15), 186 (16). . 

Example218 

25 (Cpd#218) 

4-Amino-6-chloro-2-(1-(4-methyl-2-pyridyl)propyl)thio-pyrimidine 

4-Methyl-2-pyridinecarboxaldehyde (1.21 g, 10.0 mmol) and ethylmagnesium 

bromide (15.0 ml, 15.0 mmol, 1.5 equiv. 1 Min THF) led to 0.776 g (51%) of 2-(1-

hydroxypropyl)..4-methyl-pyridine. 

TLC (silica gel GF): Rr = 0.28 acetone-methylene chloride (1:4). 

30 1H NMR (CDC13,TMS): 8 8.48 (d, lH, J = 5.06 Hz), 7.~0 (s, lH), 7.11 Cd, lH, J 

= 5.05 Hz), 4.75 (t, lH, J = 7.12 Hz), 4.55 (brs, lH), 2.48 (s, SH), 2.07-1.91 (m, lH), 1.91-

1. 7 4 (m, lH), 1.06 (t, SH, J = 5.09 Hz). 

UV (A. max, ethanol): 254 sh (2,320), 259 (2,800), 265 (2,280). 

Infrared {v max, mineral oil): 1610, 2965, 2984, 825, 3374, 3258, 984, 2876, 1454, 

351462, 1127, 1052, 1664, 1095,3056, 1428, 1407, 1003,3019, 1879, 1477, 1328, 1348,659, 

-58· 



.. 

5 

10 

W096/35678 PCl'/US96/06J 19 

680 cm·1. 

Mass Spectrum: M/Z (relative intensity%): FAB 152 (88), 134 (24}, 123(14), 109 

(41}, 95 (89}, 81 (48), 69 (88), 55 (100), 48 (81). 

Treatment of 2-(1-hydroxypropyl}-4-metbyl-pyridine (0.775 g, 5.18 mmol) with 

methanesulfonyl chloride (0.659 g, 5.78 mmol, 1.13 equiv.) and triethylamine (0.570 g, 

5.64 mmol, 1.1 equiv.) gave 2-(1-methanesulfonyloxy)propyl-4-methylpyridine upon. 

concentration in vacuo which is used directly in the subsequent alkylation reaction. 

TLC (silica gel GF): Rr 0.62 acetone-methylene chloride (1:4). 

Alkylation of 4-amino-6-chloro-2-thio-pyrimidine mesylate salt (1.32 g, 5.13 mmol) 

With 2-(1-methanesulfonyloxy)propyl-4-methylpyridine (1.17 g, 5.13 mmol, 1.0 eqUiv.) and 

NaH (0.431g,10.77 mm0l, 2.1equiv.,60% oil dispersion) gave 0.726 g (48%) of 4-Amino-

6-cbioro-2-(1..(4-methyl-2-pyridyl)propyl)thio-pyrimicline. Treatment of Cpd# 218 (0.294 g, 

15 1.0 mmol) with methanesulfonic acid (0.096 g, 1.0 mmol, 1.0 equiv.) in ether afforded an 

analytically pure mesylate salt of Cpd# 218 (0.372 g, 95%). 

~ (silica gel GF): Rr = 0.20 ethyl acetate-hexane (1:2). 

HCI salt: 
1H NMR (CDC13,TMS): & 8.66 (d, lH, J = 6.07 Hz), 7.87 (s, lH), 7.63 Cd, lH, J 

20 = 6.04 Hz), 6.22 (s, lH), 5.25 (t,lH, J • 8.17 Hz), 2.73 (s, 3H}, 2.80-2.01(m,2H). 1.19 (t, 

SH, J = 7.85 Hz). 

Melting Point: 116-120 °C. 

UV (A. max, ethanol): 230 (22,500), 254 (12,500), 267 sh (8,760), 287 (6,940). 

Infrared (v max, mineral oil): 2924, 1567, 2955, 2855, 1528, 1638, 2870, 137 4, 

251461,828,3164,3295,1279, 1249,3203, 1116,3091,3058,2692,2633,986,3453,603, 

1084, 1207 cm·1. 

Analysis: ( free base) 

Calculated for C13H15CIN4S: C, 53.06; H, 5.10; N, 19.05. 

Found: C, 52.68; H, 5.29; N, 18.59. 

SO Mass Spectrum: M/Z (relative intensity %): 294 (14), 279 (13), 261 (100), 233 

(24), 166 (14), 134 (90). 

Mesylate Salt of Cpd# 218: 

Melting Point: 172-175 °c. 
35 Analysis: Calculated for C14H19CIN40 3S2: C, 48.08; H, 4.87; N, 14.86. 
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Found: C, 42.97; H, 5.04; N,_ 14.03. 

4-Amino-6-chloro-2-(1-( 4-acetyl-2-pyridyl)ethyl)thio-pyrimidine (Cpd# 

5 4-Cyano-2-pyridinecarboxaldehyde (1.0 g, 7.57 mmol) and methylmagnesium 

bromide (6.31ml,18.92 mmol, 2.5 equiv., 3.0 Min ether) led to 0.729 g (58%) of 4-acetyl-

2-Cl-hydroxy)ethylpyridine. 

TLC (silica gel GF): Rr = 0.27 acetone-methylene chloride (1:4). 
1H NMR (CDCI3,TMS): a 8.68 (d, lH, J = 5.1 Hz), 7.76 {s, 111), 7.61 (dd, lH, J = 

10 1~49, 5.05 Hz), 4.97 (q, m, J = 6.42 Hz), 4.20 (brs, lH), 2.62 (s, SH), L52 (d, 3H, J = 6.52 

Hz). 

Mass Spectrum: M/Z (relative intensity %): 165 (7), 164 (9), 150 (100), 122 (24). 

4-Acetyl-2-(1-hydroxy)etbylpyridine (0.729 g, 4.42 mmol), methanesulfonyl chloride (0.554 

15 g, 4.86 mmol, 1.1 equiv;) and triethylamine (0.586·g, 5.30 mmol, 1.2 equiv.) aft'orded 4-

acetyl-2-(1-methanesulfonyloxy)ethylpyridine upon concentration at reduced pressure. 

~ (silica gel GF): Rr 0.59 acetone-methylene chloride {1:4). 

4-Amino-6-chloro-2-thio-pyrimidine mesylate·salt (1.13 g, 4.42 mmol), NaH (0.371g,9.28 

20 mmol, 2.lequiv., 60% oil dispersion) and,4-acetyl-2-(l-methanesulfonyloxy)ethylpyridine 

(1.07 g, 4.42 mmol, 1.0 equiv.) gave 0.774 g (57%) of 4-Amino-6-chloro-2-(1-(4-acetyl-2-

pyridyl)ethyl>thio-pyrimidine (Cpd #219). 

TLC (silica gel GF): Rr = 0.17 acetone-methylene chloride (1:9). 
1H NMR (CDCI3,TMS): B 8.75 (d, m, J = 3.79 Hz), 7.96 (s, lH), 7.58 (dd, lH, J 

25 = 1.24, 8.79 Hz), 6.11 (s, lH), 5.17 (q, lH, J = 5.40 Hz), 5.08 (brs, 2H), 2.68 (s, SH), 1.79 

(d, 3H, J = 5.41). 

Melting Point: 149-150°C. 

UV (l. max, ethanol): 227 (27,400), 249 sh (11,400), 288 (9,370). 

Infrared Cv max, mineral oil): 1568, 2925, 2954, 1692, 1555, 1526, 1653, 1275, 

302855,3208,1869, 1115,3372,3329, 1284,3224,601,815, 1460,982, 1105, 1259,621,849, 

1445 cm-1. 

Analysis: Calculated for C13H 18CIN40S: C, 50.65; H, 4.22; N, 18.18. 

Found: C, 50.4:0; H, 4.28; N, 18.16. 

Mass Spectrum: MIZ (relative intensity %): 808 (4), 275 (100),148 (38), 105 (18). 

36 
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Example220 4-Amino-6-cbloro-2-Cl-(4-methyl-2-pyri:dyl)-1-carbomethoxy-methyDthio-

pyrimidine (Cpd#220) 

A flask ·is charged with 2-(1-cyano-1-hydroxy)methyl-4-methyl-pyridine (0.863 g, 

5.88 mmol) in 8.5 ml of methanol, treated with 1.8 ml of concentrated ~SO 4, followed by 

5 0.80 ml of water and the mixture heated t.o reflux for L25 h. The contents are cooledt 

poured int.o 50 ml of saturated NaHC08, extracted twice with ethyl acetate, the combined 

organic extracts dried over anhydrous N82SO 4 and the filtrate concentrated at reduced 

pressure. Chromatographic purification is accomplished using 75 g of silca gel, packed and 

eluted with acetone-methylene chloride (1:6), t.o obtain 0.739 g (70%) of 2-(l-carbomethoxy-

10 1-hydroxy)methyl-4-methyl-pyridine. 

15 

TLC (silica gel GF): ~ = 0.85 acetone-methylene chloride (1:4). 

1H NMR CCDC13,TMS): 8 8.41. (s, lH), 7.80 Cs, lH), 7.09 Cd, lH, J = 8.75 Hz), 

5.25 Cs, lH), 3. 76 (s, SH), 2.87 Cs, SH). 

Mass Spectrum: MIZ {relative intensity%): 181C0.4),150 (0.8), 122 (100), 92 (82). 

2-(1-Carbomethoxy-1-hydroxy)methyl-4-methyl-pyridine (0. 785 g, 4.06 mmol), 

metbanesulfonyl chloride (0.509 g, 4.47 mmol, 1.1 equiv.) and triethylamine (0.492 g, 4.87 
. . 

mmol, 1.2equiv.) provided the 2-(1-carbomethoxy-1-methanesulfonyloxy)methyl-4-methyl-

pyridine upon direct concentration in vacuo. 

20 TLC (silica gel GF): Rr 0.70 acet.one-methylene chloride (1:9). 

Alkylation of 4-amino-6-chloro-2-thio-pyrimidine mesylate salt (L04 g, 4.06 mmol) with 

NaH (0.341g,8.53 mmol, 2.1equiv.,60% oil dispersion) and 2-Ci-carbomethox.y-1-

methanesulfonyloxy)methyl-4-methyl-pyridine (1.05 g, 4.06 mmol, 1.0 equiv.) yielded 0.765 

25 g (58%) of 4-Amino-6-chloro-2-(1-(4-methyl-2-pyridyl)-1-carbomethoxymethyl)tbio­

pyrimidine. 

TLC (silica gel GF): ~ = 0.26 acetone-methylene chloride (1:6). 

1H NMR (CDC13,TMS): a 8.44 (d, lH, J = 4.99 Hz), 7.86 (s, lH), 7.06 Cd, lH, J 

= 5.06 Hz), 6.15 (s, lH), 5.77 (s, lH), 5.40 (brs, 2H), 8.79 (s, SH), 2.37 (s, 8H). 

80 Melting Point: 187.5-189 °C. 

UV (A. max, ethanol): 228 (25,77), 250 sh (12,300), 267 sh (7,650), 286 (6,880). 

Infrared (V max, mineral oil): 1578, 2925, 1645, 1786, 1532, 2955, 2964, 1188, 

1167, 2855, 1282, 1292, 1603, 1868, 1124, 828, 1158, 835, 1430, 2869, 3461, 1467, 8188, 

8815, 3168 cm·1. 

35 Analysis: Calculated for C13H13CIN40 2S: C, 48.15; H, 4.01; N, 17 .28. 
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Found: C, 47.99; H, 4.10; N, 17.11. 

Mass Spectrum: M/Z (relative intensity %): 824 (11), 298 (42), 291 (100), 265 (87), 

229 (9), 196 (7), 171 (20), 186 (39). 

5 Example 221 4-Amino-6-chloro-2-(1-(4-(1-methylethenyl)-2-pyridyl)ethyl}thio-

pyrimidine {Cpd#.221) 

A suspension ofmethyltriphenylp&osphonium bromide.(14.90 g, 0.0417 mol, 2.2 

equiv.) in 170 ml·orTHF, cooled at·0-5 °C, was treated dropwise with·n-butyllithium (26.1 

ml, 0.0417 mol, 2.2 equiv., 1.6 Min hexane) over a period of 20 min. After stirring for an 

10 additional 85 min, 4-acetyl-2-(2-hydroxy)ethylpyridine (S.18 g, 0.0190 mol, LO equiv.) 

dissolved in 25 ml or THF, is added dropwise to the reaction mixture over a 20 min period. 

After 3.5 h, the contents are cast into 500 ml of ice water, extracted 4 times with 

· ethylacetate and the combined organic extracts dried with anhydrous N82S04• The 

concentrated ftltrate is chromatographed over 500 g of silica gel, packed and eluted with 

15 ethylacetate-hexane (1:1) to give 2.55 g (82%) of 4-(1-meth!lethenyl)-2-(1-

hydroxy)ethylpyridine. 

TLC (silica gel GF): Rt-= 0.28 ethyl acetate-hexane (1:1). 
1H NMR CCDC:ta.TMS>: a 8.47 Cd, lH, J = 5.30 Hz), 7.33 (s, lH), 7.24 (dd, lH, J = 

1.75, 5.21 Hz), 5.58 (s, lH), 5.28 (s, lH), 4.90 (q, lH, J = 6.58 Hz), 4.40 Cbrs, lH), 2.15 (s, 

20 SH), 1.52 Cd, SH, J = 6.57 Hz). 

Mass Sp~m: MIZ .(relative intensity %): 168 (11), 162 (18), 148 (100), 146 (40), 

120 (28). 

4-(1-Methylethenyl)-2-(1-hydroxy)etbylpyridine (0. 775 g, 4. 75 mmol), methanesulfonyl 

25 chloride (0.670 g, 5.88 mmol, 1.24 equiv.) and triethylamine (0.576 g, 5. 70 mmol, 1.2 

equiv.) gave 4-Cl-methylethenyl)-2-(1-methanesulfonyloxy)ethylpyridine upon concentration 

at reduced pressure. 

TLC (silica gel GF): R,-0.31 ethylacetate-hexane (1:1). 

80 4-(1-Methylethenyl)-2-(1-methanesulfonyloxy)ethylpyridine (1.14 g, 4.75 mmol), NaH 

(0.899 g, 9.98 mmol, 2.1 equiv., 60% oil dispersion) and 4-amino-6-chloro-2-thio-pyrimidine 

mesylate salt (1.22 g, 4. 75 mmol, 1.0 equiv.) provided 0.801g (55%) of 4-Amino-6-chloro-2-

(1-(4-(1-methyletbenyl)-2-pyridyl)ethyl)thio-pyrimidine. 

TLC (silica gel GF): Rr= 0.22 ethylacetate-hexane (1:1). 

35 1H NMR (CDC13,TMS): 8 8.51 (d, lH, J = 5.28 Hz), 7.58 (s, m), 7.19 (dd, lH, J 
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= 1.80, 5.20 Hz), 6.10 (s, lH), 6.58 (s, lH), 5.30-5.09 (m; 4H), 2.14 (s, 3H), 1. 77 (d, SH, J = 
7.19 Hz). 

Melting Point: 133-135 °C. 

UV (A. max, ethanol): 231 (28,200), 250 sh (19,900), 285 (9,270). 

5 Inf.rared (v max, mineral oil): 1569, 1529, 2925, 1642, 1281, 2953, 1359, 1119, 

1600,1867,2855,1467,8184,828,3314,8864, 1378,902,1052,986,3217,2982, 1263, 

608, 911 cm·1• 

Analysis: Calculated for C14H15CIN4S: C, 54.90; H, 4.90; N, 18.30. 

Found: C, 54.61; H, 5.11; N, 17.99. 

10 Mass Spectrum: MJZ (relative intensity%): 806 (7), 291(1),278 (100), 211 (4), 

178 (22), 146 (58). 

Enmple223 

16 (Cpd# 228) 

4-Amino-6-chloro-2-( 1-(4-(1-methylethyl)-2-pyridyl)ethyl>thio-pyrimidine 

A flask equipped with separate inlet and outlet valves is charged with 4-(1-

methylethyl)-2-(1-hydroxy)ethenylpyridine (1.00 g, 6.18 mmol) in 50 ml of95% ethanol, 

10% palladium on carbon (100 mg) and exposed to a hydrogen atmosphere via a balloon at 
room temperature. After 1 h the reaction mixture.is rtltered through a pad of celite using 

20 methylene chloride to wash the pad .. The·filtrate is concentratedin vacuo.and 

chromatographed with ·100 g of silica ·gel packed and eluted with ethylacetate-hexane (1:1) 

to give a 91% yield of 4-Cl-methylethyl)-2-(1-hydroxy)ethylpyridine. 

TLC (silica gel GF): Rr = 0.25 acetone-hexane (1:2). 
1H NMR (CDC18,TMS): 3 8.19 (d, lH, J = 5.15 Hz), 6.92 (s, lH), 6.84 (dd, lH, J 

25 = 1.51, 5.17 Hz), 4.65 (q, lH, J = 6.51Hz),4.22 (brs, lH), 2.69 (m, lH),1.29 (d, 3H, J = 
6.45 Hz), 1.04 (d, 6H, J = 6.91 Hz). 

80 

85 

Mass Spectrum: M/Z (relative intensity%): 165 (9), 164 (14), 150 (100), 148 (45), 

135 (20), 122 (21), 106 (15). 

The mesylation of 4-(1-methylethyl)-2-(1-hydroxy)ethylpyridine (1.07 g, 6.48 mmol) with 

methanesulfonyl chloride (0.887 g, 7.78 mmol, 1.2 equiv.) and triethylamine (0.851g, 8.42 

mmol, LS equiv.) afforded 4-(1-methylethyl)-2-(1-methanesulfonyloxy)ethylpyridine. TLC 

(silica gel GF): Rr 0.84 ethylacetate-hexane {1:1). 
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Alkylation of 4-amino-6-chloro-2-tbio-pyrimidine mesylate salt (1.66 g, 6.48 mmol) with 

NaH (0.544 g, 13.61mmol,2.1equiv.,60% oil dispersion) and 4-(1-methylethyl)-2-(1-

methanesulfonyloxy)ethylpyridine (1.57 g, 6.48 mmol, 1.0 equiv.) gave 1.02 g (51%) of 

4-Amino-6-chloro-2-(1-(4-(l-methyletbyl)-2-pyridyl)ethyl)thio-pyrimidine. 

5 TLC (silica gel GF): Rr = 0.28 acetone-methylene chloride (1:6). 

Anal~: Calculated for C14H17CIN4S: C, 64.54; H, 5.52; N, 18.18. 

Found: C, 54.06; H, 5.62; N, 17.77. 

Mesylate salt: 

10 1H NMR (CDC13,TMS): 8 8.88 (d, lH, J = 6.14 Hz), 7.90 (s, lH), 7.68 (d, lH, J 

= 6.16 Hz), 6.29 (s, lH), 5.33 (q, lH, J = 7.55 Hz), 3.19 Cm, lH), 2.98 (s, 3H), 1.88 (d, SH, J 

= 7.50 Hz), L41 (dd, 6H, J = 1.87, 6.91 Hz). 

Melting Point: 155-159 °C. 

UV (1'. max, ethanol): 229 (21,300), 253 (11,600), 267 sh (8,250), 286 (6,580). 

15 Infrared (v max, mineral oil): 2925, 1571, 2955, 2855, 1638, 1162, 2870, 1217, 

20 

1041, 1528, 1876,1485, 1117,828,3192,8328,8219, 1282,8089,8060,1479,8370,986, 

774, 2719 cm-1. 

Mass Spectrum: ~ (relative intensity %): 808 (8), 293 (2), 275 {100), 180 (34), 

148 (67), 132 (55). 

Example224 

(Cpd#224) 

4-Amino-6-chloro-2-Cl-(4-methyl-2-pyridyl}pentyl)thio-pyrimidine · 

A solution ofn-butyllithium (6.71ml,10.74 mmol, 1.3 equiv., 1.6 Min hexanes) 

in 60 ml of ether at 0-5 °C, is treated dropwise with 4-methyl-2-pyridinecarboxaldehyde 

25 (1.0 g, 8.26 mmol, 1.0 equiv.) in 40 ml of ether over a period of 10 min. After 30 min the 

contents are poured into 45 ml of 3 N HCl containing 60 ml of crushed ice. The cold 

mixture is warmed to room temperature," stirred for 20 min, basified with 15 ml of 29% 

aqueous ammonium hydroxide and extract.ed once with ethylacetate. The organic layer is 

dried over anhydrous N82SO 4 and concentrated at reduced pressure. Chromatography 

SO with 150 g of silica gel packed and eluted with ethylacetate-hexane (1:2) provided 0.364 g 

(24%) of 2-( 1-hydroxy)pentyl-4-methylpyridine. 

TLC (silica gel GF): Rr = 0.18 ethylacetate-hexane (1:2). 
1H NMR (CDC13,TMS): 8 8.24 (d, lH, J = 5.05 Hz), 6.92 (s, lli), 6.87 (d, lH, J = 

4.98 Hz), 4.55 (m, lH), 4.01 (brs, lH), 2.23 (s, 3H), 1.75-1.45 (m, 2H), 1.84-1.12 (m, 4H), 

35 0.76 (t, SH, J = 7.19 Hz). 
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A solution of 2-(1-hydroxy}pentyl-4-methylpyridine (0.364 g, 2.03 mmol) in 10 ml of 

methylene chloride is treated with thionyl chloride (0.525 g, 4.41m.mol,2.17 equiv.) and 

triethylamine (0.226 g, 2.23 m.mol, 1.1equiv.).After1 h the reaction mixture is poured 

into 100 ml of saturated NaHC03, extracted twice with methylene chloride and dried the 

5 combined organic extracts with anhydrous N~SO 4• The filtrate is concentrated in vacuo 

to afford 2-(1-chloro)pentyl-4-methylpyridine. 

TLC (silica gel GF): Rr = 0.78 acet.one-methylene chloride (1:6). 
1H NMR (CDC13,TMS): 5 8.25 Cd, lH, J = 5.06 Hz), 7.10 (s, lH), 6.86 (d, lH, J = 

5.15 Hz), 4.75 (t, lH, J = 7.11Hz},2.21 (s, SH), 2.02-1.91Cm,2H), 1.43-1.09 (m, 4H), 0.73 

10 (t, SH, J = 6. 73 Hz). 

Alkylation of 4-amino-6-chloro-2-thio-pyrimidine mesylate salt (0.514 g, 2.0 mmol) with 

NaH (0.176 g, 4.4 mmol, 2.2 equiv., 60% oil dispersion) and 2-(1-chloro)pentyl-4-

methylpyridine (0.894 g, 2.0 mmol), 1.0 equiv.) afforded 0.400 g (62%) of 4-Amino-6-

15 cbloro-2-(1-(4-methyl-2-pyridyl)pentyl)thio-pyrimidine. 

TLC (silica gel GF): Br= 0.25 acetone-methylene chloride (1:6). · 

~H NMR CCDC13,TMS): 8 8.35 (d, lH, J = 5.00 Hz), 7.20 Cs, lH), 6.90 Cd, lH, J 

= 4.54 Hz), 6.02 (s, 111), 5.12 (hrs, 2H), 4.88 (t, lH, J = 7.20), 2.27 (s, SH), 2.18-1.92 (m, 

2H), 1.39-1.12 Cm, 4H), 0.81 Ct, SH, J = 6.90 Hz). 

20 Melting Point: 139.5-141°0. 

UV CA. max, ethanol): 280 (22,600), 254 (12,600), 267 sh (8,830), 287 (7,040). 

Infrared (v max, mineral oil): 1578, 2928, 2961, 1281, 1659, 1534, 1123, 3148, 

2854, 1605, 1466,990, 1367, 1271, 1362,1264,3314,2872,829, 1296, 1453, 1381,824, 

1097, 3231 cm·1. 

25 Analysis: KF H20 0.20%. 

so 

Analysis: Calculated for c16H19CIN4S - 0.20% H20: C, 55.80; H, 5.93; N, 17.87. 

Found: C, 55.25; H, 5.88; N, 17.62. 

Mass Spectrum: M/Z (relative intensity%): 322 (11), 289 (38), 279 (25), 266 (24), 

283 (54), 162 (100). 

Example 225 4-Amino-5-bromo-6-chloro-2-(1-( 4-methylethyl)-2-pyridyl)ethyl)thio-

pyrimidine {Cpd# 225) 

The mesylate salt of 4-amino-6-chloro-2-(1-(4-(1-methylethyl)-2-pyridyl)ethyl)tbio­

pyrimidine (0.404 g, 1.0 mmol) is dissolved in 10 ml of methanol cooled at 0-5 °c and 

35 treated dropwise with bromine (0.160 g, 1.0 mmol, 1.0 equiv.) over a 1 min period. After 
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10 min the reaction mixture is poured into a mixture of 50 ml of saturated NaHC08 plus 

75 ml of water and extracted once with ethyla.cet.ate. The organic extract is dried over 

N22SO 4 and concentrated in vacuo. Chromatography with 75 g of silica gel p&Qked and 

eluted with acetone-methylene chloride (1:8) afforded 0.308 g (80%) of 4-Am.ino-5-bromo-6-

5 cbloro-2-(1-(4-methyl-2-pyridyl)pentyl)thio-py.timidine (Cpd# 225). Crystallization is 

eft'ected from methylene cbloride•hexane solvent mixture.· 

TLC (silica gel GF): Rr = 0.88 acetone-methylene chloride (1:6)~ 
1H NMR CCDC13,TMS): 8 8.35 (d, lH, J = 5.04 Hz), 7.19 (s, lH), 6.90 (dd, lH, J 

= 1.70, 5.15 Hz), 5.54 (brs, 2H), 4.91 (q, lH, J = 7.12 Hz), 2.85-2.69 (m, lH), 1.65 (d, SH, J 

10 = 7.17 Hz), 1.14 Cd, 6H, J = 6.91 Hz). 

Melting Point: 124-125 °C. 

UV (A. max, ethanol): 280 (19,600), 261(15,100),297 (8,440). 

Infrared (v max, mineral oil): 1535, 2927, 1518, 2958, 1684, 1332, 2855, 1462, 

3474,2870,1267,838,3132,998, 1600,3287,758,8178, 1245,1248,3062, 1480,1448, 

16 1364. 

20 

Analysis: Calculated for C14H16BrCJN4S: C, 43.41; H, 4.13; N, 14.47. 

Found: C, 48.43; H, 4.31; N, 14.16. 

Mass Spectrum: M/Z (relative intensity %): 888 (15), 887 (8), 886 (11), 206 (3), 

180 (47), 148 (78), 132 (47). 

Example226 4-Amino-&.;.chloro-2-(1-(4-methyl-2-pyridyl)-1-cyclopropyl-methyl)tbio-

pyrimidine mesylate (Cpd#226) 

The Grignard reaction of 4-methyl-2-pyridinecarboxaldehyde (1.21 g, 10.0 mmol) 

and cyclopropylmagnesium bromide (24 ml, 15.0 mmol, 1.5 equiv., 1.6 mllmmol) provided 

25 1.42 g (87%) of 2-(1-hydroxy-1-cyelopropylmethyl)-4-methyl-pyridine. 

TLC {silica gel GF): Rr = 0.21 acetone-methylene chloride (l:E?). 
1H NMR CCDC13,TMS): & 8.47 Cd, m, J = 5.08 Hz), 7.30 Cs, lH), 7.12 Cd, lH, J = 

5.14 Hz), 4.70 (hrs, 1H), 4.16 (d, lH, J = 7.92 Hz), 2.47 (s, 3H), 1.26-1.12 (m, lH), 0.74-

0.57 Cm, 4H). 

30 Mass Spectrum: MIZ (relative intensity %): 168 (84), 162 (51), 146 (51), 135 (70), 

122 (100), 107 (57), 92 (98). 

To a solution of 2-(1-chloro-1-cyclopropylmethyl)-4-methyl-pyridine (1.42 g, 8. 71 

mmol) in 40 ml of chloroform at room temperature is added thionyl chloride (1.35 g, 11.32 

35 mmol, 1.3 equiv.). After 1.5 h, the contents are cast into 150 ml of saturate.d NaHC08, 
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extracted twice with methylene chloride and the combined organic extracts dried with 

anhydrous N82SO 4• The filtrate is concentrated at reduced pressure and chromatographed 

using 160 g of silica gel packed and eluted with ethylacetate-hexane (1:6) to provide 0.894 

g (56%) of 2-(1-cbloro-l-cyclopropylmethyl)-4-methyl-pyridine. 

5 TLC (silica gel GF): Rr = 0.19 etbylacetate-hexane (1:6). 
1H NMR (CDCI3,TMS): 3 8.21 (d, lH, J = 5.08 Hz), 7.08 (s, lH), 6.88 (d; lH, J = 

4.18 Hz), 4.10 Cd, lH, J =9.48 Hz), 2.16 Cs, SH), 1.52-1.89 (m, lH), 0.68-0.55 Cm, lH), 0.51-

0.25 (m, SH). 

10 Alkylation of 4-amino-6-chloro-2-thio-pyrimidine mesylate Salt (1.27 g, 4.94 mmol) with 

NaH (0.485 g, 10.87 mmol, 2.2 equiv., 60% oil dispersion) and 2-(1-cbloro-1-cyclopropyl­

methyD-4-methyl-pyridine (0.894, 4.94 mmol, 1.0 equiv~) gave 0. 762 g (50%) of 4-Amino-6-

chloro-2-(1-(4-methyl-2-pyridyl)-1-cyclopropylmethyl)thio-pyrimidine. Treatment with one 

equivalent of methanesulfonic acid in ether afforded the analytically pure title compound 

15 as a white crystalline solid. 

TLC (silica gel GF): (Free base) Rr= 0.31 acetone-methylene chloride (1:4). 

~H NMR CCDC13,TMS): 3 8.51 Cd, lH, J = 6.08 Hz), 7. 75 (s, lH), 7.31 (d, lH, J 

= 5.89 Hz), 5.90 (s, l.H), 4 . .22 Cd; lH, J = 10. 75 Hz), 2. 72 Cs, SH), .2.45 Cs, SH), 1.08-0.91 Cm, 

lH), 0. 76-0.60 Cm,· 2H), 0.60-0.4.2 Cm, 2H). 

20 Melting Point: 192-193 °C. 

UV {A. max, ethanol): 229 (22,500), 254 (12,400), 268 sh (8,460), 287 (6,840). 

Infrared (v max, mineral oil): 2924, 1576, 1217, 1228, 1527, 1035, 2954, 1377, 

2854,827, 1242,2869,1653, 1688,3187, 1160,1169, 1116, 1256,3848,3823,1182, 1461, 

1466, 778 cm •1. 

25 Analysis: Calculated for c15H19CIN40 3S2: C, 44.78; H, 4.73; N, 13.93. 

Found: C, 44.58; H, 4.85; N, 18.86. 

Mass Spectrum: M/Z (relative intensity%): 806 (7), 273 (13), 178 (17), 164 (19), 

146 (100), 181 (40). 

30 Example 227 4-Amino-6-chloro-2-C 1-(4-( 4-morpholinyl)methyl-2-pyridyl)ethyl)thio-

pyrimidine (Cpd# 227) 

A suspension of 4-picolyl chloride hydrochloride ( 10.0 g, 60.98 mmol) in 100 ml of 

methylene chloride at room temperature is treated with morpholine (26.52 g, 804.9 mmol, 

5.0 equiv.) at once. After sthTing for 50 h, the reaction mixture is poured into 250 ml of 

35 water, extracted six times with etbylacetate, three times with ethylacetate-methanol (9:1) 
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and the combined organic extracts are dried over N82SO 4• The concentrated filtrate is 

chromatographed with 850 g of silica gel, packed and eluted with acetone-methylene 

chloride (1:2), to give 9.17 g {84%) of 4-(4-morpholinyl)methylpyridine as a yellow liquid. 

TLC (silica gel GF): Rr = 0.28 acetone-methylene chloride (1:2). 

5 1H NMR (CDCia,TMS>: 5 8.59 Cd, 2H, J = 6.04 Hz), 7.88 Cd, 2H, J = 6.01 Hz), 

S. 77 (t, 4H, J = 4.55 Hz), S.55 (s, 2H), 2.50 ( t, 4H, J = 4.66 Hz). 

Mass Spectrum: :MIZ (relative intensity %): 178 (77), 147 (38), 134 (16), 119 (80), 

100 (100). 

10 In a i;nanner similar to the procedure described for the preparation of 4-cyano-2-

hydroxymethylpyridine, 4.(4-morpholinyl)methylpyridine (9.15 g, 51.40 m.mol), ammonium 

persulrate (23.44 g, 102.81 mmol, 2.0 equiv.), methanol (92 ml), water (46 ml) and 

concentrated ~SO 4 (11.59 g, 118.2 mmol, 2.3 equiv.) provided 2.29 g (21 %) ~ 2-

hydrox:ymethyl-4-(4-morpholinyl)m.etbylpyridine. 

15 TLC (silica gel GF): Rt-= 0.25 acetone-methylene chloride (2:1). 
1H NMR CCDCla,TMS): 5 8.45 Cd, lH, J = 5.05 Hz), 7.27 (s, lH), 7.18 (d, lH, J 

= 4.90 Hz), 4.73 Cs, 2H), 4.12 (bra, lH), 3.70 (t, 4H, J = 4.76 Hz), 3.48 Cs, 2H), 2.43 (t, 4H, 

J=4.63Hz). 

Mass Spectrum: MIZ (relative intensity%): 208 (55), 177 (28), 149 (52), 128 

20 (100), 100 (99}, 86 (51). 

In a manner similar to that reported for the preparation of 4-cyano-2-pyridine­

carboxaldehyde, 2-hydroxymethyl-4-(4-morpholinyDmethylpyridine (2.29 g, 11.01 mmol) 

gave 1.08 g (45%) of 4-(4-morpholinyl)methyl-2-pyridine carboxaldehyde. 

25 TLC (silica gel GF): Rr = 0.42 acetone-methylene chloride ( 1:4). 
1H NMR (CDC18,TMS): 5 9.89 (s, lH), 8.54 (d, lH, J = 4.87 Hz}, 7.76 (s, lH), 

7.36 Cd, lH, J !"" 4.86 Hz), 8.53 (t, 4H, J = 4.54 Hz), 3.89 (s, 2H), 2.27 Ct, 4H, J = 4.65 Hz). 

Grignard reaction between 4-(4-morpholinyl)m.ethyl-2-pyridine carboxaldehyde (LOS g, 

80 5.00 mmol) and methylmagnesium broinide (2.50 ml, 7.50 mmol, 1.5 equiv., 3.0 Min 

ether} yielded 1.05 g (94%) of2-(1-hydroxyetbyl)-4-(4-morpholinyl)methylpyridine. 

TLC (silica gel GF): Rr = 0.87 acetone-methylene chloride (2:1). 
1H NMR CCDCI3,TMS): 8 8.52 (d, lH, J := 5.04 Hz), 7.84 (s, lH}, 7.27 (d,lH, J = 

5.04 Hz), 4.95 (q, lH, J = 6.54 Hz), 3. 79 (t, 4H, J = 4.50 Hz), 8.58 (s, 2H), 2.52 (q, 4H, J = 
35 4.62 Hz), 1.57 (d, SH, J = 6.50 Hz}. 
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Mass Spectrum: M/Z (Telative intensity%): 222 (100), 207 (11), 191 (30), 177 

(18), 163 (10), 149 (76), l47 (64), 137 (74), 121 (58), 100 (92) . 

Treatment of 2-(1-hydroxyethyl)-4-(4-morpholinyl)methylpyridine (1.05 g 4.73 mmol) with 

5 tbionyl chloride (0.732 g, 6.15 mmol, 1.3 equiv.) gave 1.08 g (96%) of 2-(1-chloroethyl)-4-{4-· 

morpholinyl)methylpyridine. 

TLC (silica gel GF): Rt= 0.39 acetone-methylene chloride (2:1) .. 

1H NMR (CDCls,TMS): 3 8.46 (d, lH, J = 4.90 Hz), 7.42 (s, lH), 7.19 (d, lH, J 

= 5.08 Hz),5.09 (q, lH, J = 6.86 Hz), 8.69 (t, 4H, J = 4.54 Hz), 8.47 Cs, 2H), 2.42 (t, 4H, J = 
10 4.64 Hz), 1.84 (d, SH, J = 6.88 Hz). 

Alkylation of 4-amino-6-chloro-2-thio-pyrimidine mesylate salt (1.16 g, 4.50 mmol) with 

NaH {0.396 g, 9.90 mmol, 2.2 equiv., 60% oil dispersion) and 2-(1-chl~l)-4-(4-

morpholinyl)methylpyridine Cl.OS g, 4.50 mmol, 1.0 equiv.) gave 0.900g (68%) of 4-

15 Amino-6-chloro-2-(1-(4-(4-morpholinyl)metbyl-2-pyrldyl)etbyl)thio-pyrimidine. 

· TLC (silica gel GF): Rr = 0.83 acetone-methylene chloride (1:2). 

1~ NMR CCDCI3,TMS): g 8.81 Cd, lH, J = 4.90 Hz), 7.26 (s, lH), 6.97 Cd, lH, J = 
4.96 Hz), 5.92 (s, lll), 5.01(hrs,2H), 4.92 (q, lH, J = 7.18), 3.53 (t, 4B, J = 4.49 Hz), 3.30 

Cs, 2H), 2.25 Ct, 4B, J = 4.60 Hz), 1.58 (d, SH, J = 7 .20 Hz). 

20 Melting Point: 146-147.5 °C. 

UV CA. max, ethanol): 230 (22,400), 250 (12,200), 270 sh (8,290), 287 (7,010). 

Infrared (v max, mineral oil): 2924, 1566, 1559, 1538, 1109, 2957, 1874, 2855, 

2865, 1639,825,865, 1464, 1454, 1255, 1604, 1291, 1117, 1272,3400,858, 1045,604, 

8801, 8155 cm·1. 

25 Analysis: Calculated for C1A 0CIN60S: C, 52.60; H, ·5.48; N, 19.18. 

Found: C, 52. 74; H, 5.68; N, 19.00. 

Mass Spectrum: M/Z (relative intensity%): 365 (0.1), 332 (9), 280 (100), 247 (9), 

(20). 

30 Example 228 4-Amino-6-chloro-2-(1-(4-dimethylaminomethyl-2-pyridyl)ethyl)thio-

pyrimidine (Cpd# 228) 

In a manner similar to the procedure described for the synthesis of 4-(4-

morpholinyl}methylpyridine, 4-picolylchloride hydrochloride (6.00 g, 0.0366 mol) and 

diethylamine (10.68 g, 0.146 mol, 4.0 equiv.) provided 5.28 g (88%) of 4-(N,N-

35 diethylaminomethyl)pyridine. 
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TLC (silica gel GF): Rt= 0.82 acet.one-methylene chloride (1:2). 
1H NMR (CDC1s,TMS): a 8.44 Cd, 2H, J = 4.48 Hz), 7.20 (d, 2H, J = 5.89 Hz), 

3.48 (s, 2H), 2.45 (q, 4H, J = 7 .14 Hz), 0.960 (t, 6H, J = 7 .13 Hz). 

Mass Spectrum: M/Z (relative intensity %): 164 (12), 149 (100), 92 (87). 

Treatment of 4-<N,N-diethylaminomethyl)pyridine (2.0 g, 12.20 mmol) with ammonium 

persulfate (5.56 g, 24.4g, 2.0 equiv.), methanol (22 ml), water(ll ml) and concentrated · 

~804 (2.76 g, 28.18 mmol, 2;81 equiv.) as described for Cpd# 214 gave 0.697 g (29%) of 

4-(N,N-dietbylaminometbyl}-2-hydroxymethylpyridine. 

10 TLC (silica PI GF): Rr = 0.28 acetone-methylene chloride (2:1). 
1H NMR (CDC13,TMS): 3 8.34 (d, lH, J = 5.05 Hz), 7.15 (s, lH), 7 .10 Cd, lH, J = 

5.13 Hz), 4.63 (s, 2H), 3.45 (s, 2H),·2.41(q,4H, J = 7.12 Hz), ).924 (t, 6H, J = 7.16 Hz). 

Mass Spectrum: M/Z (relative int.ensity %): 194 (10), 179 {100), 122 (15), 86 (30). 

15 Oxidation of 4-(N,N-diethylaminometbyl-2-hydroxymetbylpyridine (0.695 g, 3.58 mmol), 

Se02 {0.220 g, 1.98 mmol, 0.554 .equiv.) as described for Cpd# 214 gave 0.395 g (57%) of 4-

(N ,N-clietbylaminomethyl}-2-pyridinecarboxaldehyde. 

TLC (silica gel GF): ~= 0,27 acetone-methylene chloride (2:1). 
1H NMR CCDC13,TMS): 3 10.02 Cs, lH), 8.64 Cd, lH, J = 4.88 Hz), 7.89 (s, lH), 

20 7.51 (d, lH, J = 5.04 Hz), 8.58 (s, 2H), 2.47 (q, 4H, J = 7.18 Hz), 0.976 (t, 6H, J = 7.16 Hz). 

Mass epectrum: M/Z (relative intensity %): 192 (9), 177 (100), 149 (9), 184 (8), 

120 (81), 86 (32). 

Grignard reaction of 4-(N,N-diethylaminomethyl)-2-pyridinecarboxaldehyde (0.840 g, 4.37 

25 mmol) with methylmagnesium bromide (2.19 ml, 6.56 mmol, 1.5 equiv., 8.0 M in ether) 

provided 0.668 g (73%) of 4-(N,N-diethylaminomethyl)-2-(1-hydroxy)eth.ylpyridine. 

TLC (silica gel GF): Rr = 0.36 acetone-methylene_ chloride (2:1). 
1H NMR (CDC1s1TMS): 8 8.43 Cd, lH, J = 5.04), 7.30 (s, lH), 7.20 Cd, lH, J= 

5.03 Hz), 4.88 (q, lH, J = 6.56 Hz), 4.52 (hrs, lH), 3.57 (s, 2H), 2.52 (q, 4H, J = 7.11 Hz), 

30 1.50 (d, 3H, J = 6.54 Hz), 1.04 (t, 6H, J = 7.08 Hz). 

Mass Spectrum: M/Z (relative intensity%): 208 (23), 193 (100), 177 (0.8), 149 (3), 

136 (9), 121 (53), 86 (50). . 

Treatment of 4-(N,N-diethylaminomethyl)-2-(1-hydroxy)ethylpyridine (0.668 g, 8.21 mmol) 

85 with thionyl chloride (0.497 g, 4.17 mmol, 1.3 equiv.) yielded 0.687g(95%)of2-Cl· 

-70-



.. 

W096/35678 PCT/US96/06119 

chloro)ethyl-4-(N,N-diethylaminomethyl)pyridine. 

TLC (silica gel GF): Rr = 0.42 acet.one-methylene chloride (t:•>· 
1H NMR CCDC13,TMS): 5 8.45 (d, lH, J = 4.97 Hz),.7.44 (s, lH), 7.21. Cd, lH, J = 

5.01Hz),5.11 (q, ~' J = 6.81), 3.55 (s, 2H), 2.50 (q, 4H, 7.15 Hz), 1.85 Cd, SH, J = 6.84 

5 Hz), 1.02 (t, 6H, J = 7.12 Hz). 

Alkylation of 4-amino-6-chloro-2--thio-pyrimidine mesylate salt (0. 781 ·g, 8.04 mmoD with 

NaH (0.268 g, 6.69 mmol, 2.20 equiv., 60% oil dispersion) and 2-(1-cbloro)ethyl-4-CN,N· 

cliethylaminomethyl)pyridine (0.687 g, 3.04 mmol, 1.0 equiv.) gave 4-Amino-6-chloro-2-(1-

10 (4-dimethylamjnomethyl-2-pyridyl)ethyl)thio-pyrimidine. 

TLC (silica gel GF): Rr = 0.26 acet.one-methylene chloride (1:2). 
1H NMR (CDC13,TMS): 3 8.26 Cd, lH, J • 5.04 Hz), 7.26 (s, lH), 6.94 (d, lH, 

5.08 Hz), 5.88 Cs, lH), 5.17 (hrs, 2H), 4.88 (q, m, J = 7.15 Hz), 3.84 (s, 2H), 2.80 (q, 4H, J 

• 7.12 Hz), 1.55 Cd, SH, J = 7.19 Hz), 0.816 (t, 6H, J = 7.15 Hz). 

15 Melting Point: 92--94 °C. 

UV (4 max, ethanol): 230 (22,900), 258 (12,600), 286 (7,190). 

Infrared Cv max, mineral oil): 2925, 1570, 2955, 1561, 1278, 1529, 2855, 1117, 

2871,1866,1658,1462,8144,1604,1453,S297,989, 1259, 1878,825,3228,8058,2826, 

1099, 3018 cm·1. 

20 Analysis: Calculated for C16H22CJN6S: C, 54.70; H, 6.27; N, 19.94. 

Found: C, 54.52; H, 6.35; N, 19. 76. 

Mass Spectrum: M/Z (relative intensity %): 851 (0.2), 336 (47), 318 (5), 280 (100), 

246 (12), 190 (33), 175 (24), 119 (82), 86 (76). 

25 Example 229 4-Amino-6-chloro-2-(1-(2-naphthalenyl)ethyl)thio-pyrimidine (Cpd# 229) 

Alkylation of 4-amino-6-chloro-2-thio-pyrimfdine mesylate sal~ (1.49 g. 5.81 mmol) 

with NaH (0.490 g, 12.20 mmol, 2.1 equiv., 60% in oil dispersion) and the mesylate 

derived from the commercially available a-methyl-2-naphthalenemethanol (1.45 g, 5.81 

mmol, 1.0 equiv.) yielded 0.863 g (20%) of 4-Amino-6-chloro-2-(1-(2-naphthalenyl)-

30 ethyl)tbio-pyrimidine. 

85 

TLC (silica gel GF): Rr = 0.27 ethylacetate-hexane (1:3). 
1H NMR (CDCJ3,TMS): 3 ppm. 7.82 (s, lH~, 7.71 (m, SH), 7.48 (dd, lH, J = 1.81, 

8.5S Hz), 7.36 (m, 2H), 6.00 (s, lH}, 5.09 (q, lH, J = 7.14 Hz), 5.04 (brs, 2H), 1.74 (d, SH, J 

= 7.10 Hz). 

Melting Point: 55-58 °C. 
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UV (A. max, ethanol}: 225 (81,200), 256 (18,800); 277 (11,500), 286 (11,400). 

Infrared (v max, mineral oil): 1564, 1581, 2925, 2954, 1867, 1859, 1285, 2856, 

1631,1612,820,2867,1118, 1457,3811, 1241,748,3180,3390,3209;1508,3462,3054, 

8016, 857 cm-1. 

5 Analysis:· Calculated fOr C1elii4CIN3S: C, 60.95; H, 4.44; N, 18.38. 

Found: C, 60.66; H, 4.49; N, 18.06. 

Mass Spectrum: MIZ (relative intensity %): 315 (18), 282 (20), 171 (2), 155 (100), 

128 (10), 115 (6). 

10 Example 280 4-Amino-6-chloro-2-(1-(3-isoquinolyl)etbyl)thio-pyrimidine (Cpd# 280) 

Isoquinoline-3-carbonitrile (1.76 g, 11.4 mmole) is dissolved in 10 ml 

tetrahydrofuran in an oven dried 100 ml two neck round bottom fl.ask under nitrogen. 

The solution is cooled to 0°0, is diluted with 5 ml diethyl ether, and is treated with 

methyl magnesium bromide in ether (5.7 ml, 17.1 mmole). The reaction is warmed t.o 

15 reflux for one hour, is cooled to 0°C, and is quenched with 15 ml 6 M hydrochloric acid. 

The reaction mixture is warmed t.o 50°C for one hour, is cooled, and is poured int.o 75 ml 

2N sodium hydroxide. The mixture is extracted with 3 X 50 ml ethyl acetate and the 

combined organics are dried over potassium carbonate. The dried organics are 

concentrated in vacuo to a crude orange solid. The crude material is .chromatographed 

20 over 60 g silica gel (230-400 mesh); eluting with 20% acetone/hexane, while collecting 22 .. 

ml fractions. Fractions 7-11 are combined and concentrated to provide 1.7 g (87%) of3-

acetyl-isoquinoline. 

H-NMR CCDC13, TMS): 8 2.83 (s, 8), 7.70-7.78 (m, 2), 7.97-8.06 (m, 2), 8.47 (s, 1), 

9.28 (s, 1) ppm. 

25 13C-NMR (CDC1s): 3 26.6; 120.2; 127.6; 128.6; 129.4; 180.1; 131.0; 135.5; 124.7; 

151.9; 200.8 ppm. 

TLC (silica gel-60, F-254): Rr = 0.37, 20% acetone/hexane. 

Melting Point: 90-91°C. 

Infrared Cu max, mineral oil): 2925, 1689, 1418, 1886, 1220, 944, 764 cm-1.-

30 Mass Spectrum, ~(relative intensity): [171](88). · 

Analysis: Calculated for C11H9N10 1: C,77.17; H,5.30; N,8.18. 

Found: C,76.98; H,5.41; N,8.29 

3-Acetyl-isoquinoline (1.58 g, 8.9 mmole) is dissolved in 42 ml methanol in a 100 ml one 

85 neck round bottom flask at 0°C. The solution is treated portionwise with sodium 
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borohydride (888 mg, 10.8 mmole) and the reaction niixture is stirred SO min at 0°0. The 

volatiles are removed in vacuo and the residue is partitioned between l .X 100 ml 1N 

sodium hydroxide and S X 25 ml dichloromethane. The combin~d organics are dried over 

potassium carbonate and are concentrated in vacuo to a pale yellow solid. The crude 

5 material is cbromatographed over 60 g silica gel (280-400 mesh), eluting with 40% 

acetone/hexane, while collecting 9 ml fractions. Fractions 26-45· are combined and. 

concentrated to afford 1.28 .g (80%} of 3-(1-hydroxyetbyl)-isoqiiinoline. 

H-NMR CCDC13, TMS): 8 1.61 (d, J=6.5 Hz, 8), 3.91 (bs, 1), 5.07 (q, J=6.5, 12.9 

Hz, 1), 7.54-7.60 (m, 1), 7.65-7.71 (m, 2), 7.80 (d, J=8 Hz, 1), 7.95 (d, J=8 Hz, 1), 9.20 (s, 1) 

10 ppm. 
13C-NMR CCDCla): 8 24.2; 69.6; 115.6; 126.6; 127.0; 127.6; 127.9; 130.6; 136.5; 

151.6; 156.9 ppm 

TLC (silica gel-60, F-254): Rr= 0.46, 50% acetone/hexane. 

Melting Point: 104-106°0. 

15 Infrared (u max, mineral oil): 8215, 2925, 1681, 1868, 1180, 1098, 959, 761 cm·1. 

Mass Spectrwn: Calculated for C11H11N10 1 +H:174.0919. Found: 174.0923. 

3-(1-Hydroxyethyl)-isoquinoline (1~32 g, 7 .6 mmole) is dissolved in 20 ml dicbloromethane 

20 in a· 100 ml one neck round bottom .. ftask under nitrogen. The solution is cooled to 0°0, is 

treated dropwise with tbionyl chloride (835 µl, 11.4 mmole), and is stirred 3 h at 0°C 

followed by 1 h at room temperature. The mixture is recooled to OOC, is quenehed with 50 

ml saturated sodium bicarbonate, and the layers are separated. The aqueous layer is 

extracted with 3 X 25 ml dichloromethane and the combined organics are dried over 

25 potassium carbonate. The dried organics are concentrated in vacuo to a pale amber oil. 

The crude material is chromatographed over 60 g silica gel (280-400 mesh), eluting with 

20% acetone/hexane, while collecting 9 ml fractions. Fractions 17-26 are combined and 

concentrated to afford 1.89 g (95%) of 3-(1-chloroethyl)-isoquinoline as a yellow oil. 

H-NMR CCDCI3, TMS): 81.99 (d, J=6.8 Hz, 8), 5.88 (q, J=6.8, 18 Hz, 1}, 7.58-7.63 

80 (m, 1), 7.67-7.72 (m, 1), 7.78 (s, 1), 7.82 Cd, J=S Hz, 1), 7.97 (d, J=8 Hz, 1), 9.24 (s, 1) ppm. 
13C-NMR (CDCl3): a 24.9; 59.1; 117.2; 126.7; 127.4; 127.5; 127.9; 130.6; 136.1; 

152.3; 154.0 ppm. 

TLC (silica gel-60, F-254): Rr = 0.40, 20% acetone/hexane. 

Infrared (v max, liquid): 2979, 1629, 1584, 1498, 1045, 947, 887, 752 cm·1. 

35 Mass Spectrum, (M/Z)(relative int.ensity): [191](9), (156)(100) . 
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Analysis: Calculated for C11H10CIN: C,68.94; H,5.26; N,7.31. 

Found: C,68.69; H,5.89; N,7.21. 

4-Amino-6-chloro-2-mercapto-pyrimidine mesylate salt (1. 79 g, 6.94 mm.ole) is dissolved in 

5 12 ml dry dimethylformamide.in a 50 ml one neck round bottom fl.ask under nitrogen. 

The solution is· treated with 60% sodium hydride (605 mg, 15.1 mmole) (exotherm) and the 

mixture is stirred one hour .. S..(1-chloroethyl)-isoquinoline Cl.SS g, 6.94 mmole) in 2 X 3 ml 

dry dimethylformamide, is added to the reaction and the ~ is stirred 6 hours at 

room t.emperature. The reaction mixture is poured into SOO ml water and is extracted 

10 with S X 100 ml ethyl acetat.e. The combined organics are backwashed with 4 X 50 ml 

50% satUrated sodium chloride. The organics are dried over potassium carbonate and are 

concentrated in vacuo to a yellow oil. The crude material is chromatographed over 75 g 

silica gel C280-400 mesh), eluting with 40% acetone/hexane while collecting 9 ml fractions. 

Fractions 26-39 are combined and concentrated to aft'ord 1.26 g (57%) of 4-Amino-6-

15 chloro-2-Cl-CS-isoquinolyl)etbyl)thio-pyrimidine as a white solid. 

H-NMR CdeJ>MSO): 3 L78 Cd, J=7 Hz, 8), 5.19 Cq, J=7, 14, Hz, 1), 6.18 (s, 1), 7.38 

(bs, 1), 7.63-7.69 (m, 1), 7.75-7.80 (m, 1), 7.94 Cd, J=8 Hz, 1), 7.95 Cs, 1), 8.10 (d, J~8 Hz, 1), 

9.31 Cs, 1) ppm. 
13C-NMR CcieDMSO): 8 21.2; 45.0; 98.5; 117.6; 126.40; 127.1; 127.2; 127.4; 180.7; 

.20 185.5; 152.2; 154.2; 157.8; 164.1; 170.2 ppm. 

TLC (silica gel-60, F-254): Rt-= 0.50, 50% acetone/hexane. · 

Melting Point: 179-180°C. 

tntraviolet (4 max, Ethanol), nmCE): 220(73,300); 237(31,500); 252(16,500); 

282(9640); 825(3,100); 312 {3,000). 

25 Infrared (u max,~ oil): 3306, 2925, 1642, 1572, 1533, 1465, 1366, 1288, 

30 

1121 cm·1. 

Mass Spectrum, [MIZ](relative intensity): (316](18), (288)(680. 

Analysis: Calculated for c16H13CIN4S: C,56.87; H,4.14; N,17.68. 

Found: C,56.93; H,4.33; N,17.25. 

Example 231 · 4-Amino-5-bromo-6-chloro-2-(1-(3-isoquinolyl)ethyl)thio-pyrimidine 

(Cpd# 231) 

4-Amino-6-chlor0-2-(1-(3-isoquinolyl)ethyl)thio-pyrimidine (475 mg, 1.5 mmole) is 

suspended in 15 ml methanol in a 50 ml one neck round bottom flask under nitrogen at 

35 0°C. The suspension is treated slowly dropwise with bromine (85 µl, l.65 mmole) and the 
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reaction mixture is stirred 20 min at 0°0. The volatiles ce removed in vacuo and the 

residue is partitioned between 1 X 50 ml dichloromethane and 1 X 50 ml saturated 

sodium carbonate followed by 1 X 50 ml saturated sodium thiosulfate. The organic layer 

is dried over potassium carbonate and is concentrated in vacuo to a white foam. 

5 Crystallization from 1:9 diethyl ether/hexane afforded 513 mg (86%) of 4-Amino-5-bromo-

6-chloro-2-(1-(3-isoquinolyl)ethyl}tbio-pyrimidine as a white solid. 

H-NMR Cd6DM80): 5 1.87 Cd, J= 7Hz, 8), 5.23 (q, J=7, 14 Hz, 1), 7.89 (bs, 1), 

7.71-7.77 Cm, 1), 7.88-7.89 Cm, 1), 8.03 (d, J=8 Hz, 1), 8.06 (s, 1), 8.18 (d, J=B Hz, 1), 8.21 

(bs, 1), 9.40 (s, 1) ppm. 

10 13C-NMR CcfeDMSO): 3 2L2; 45.7; 95.4; 117.9; 126.6; 127.4; 127.4; 127.6; 180.9; 

135. 7; 152.5; 154.1; 157.0; 161.5; 168.0 ppm. 

TLC (silica gel-60, F-254): Rr = 0.42, 40% acetone/hexane. 

Melting Point: 178-174°0. 

Ultraviolet (A max, Ethanol), nm(£): 207(85,100); 220(71,100); 261(18,600); 

10 298(10,400); 825(8,800). 

20 

Infrared (u max, mineral oil): 8472, 3291, 2925, 1640, 1538, 1464, 1334, 1273, 757 
cm-1 . 

Mass Spectrum, [MIZ](relative intensity): [894](8). 

Analysis: Calculated for C16H 12BrCIN48: C,45.53; H,3.06; N,14.16. 

Found: C,45.65; H,3.38; N,13.87. 

Example282 4-Amino-6-chloro-2-Cl-Cl-isoquinolyl)ethyl)thio-pyrimidine (Cpd#232) 

Methyl magnesium bromide in ether (8.1 ml, 24.8 mmole) is dissolved in 16 ml 

tetrahydrofuran in an oven dried 100 ml two neck round bottom flask under nitrogen. 

25 The solution is cooled to 0°C, is diluted with 8 ml diethyl ether, and is treated with 1-

isoquinoline carbonitrile (8.0 g, 19.5 mmole). The reaction is warmed to reflux for one 

hour, is cooled to 0°0, and is quenched with 20 ml 6 M hydrochloric acid. The reaction 

mixture is warmed to 500C for two hours, is cooled, and is poured into 75 ml 2N sodium 

hydroxide. The mixture is extracted with S X 80 ml ethyl acetate and the combined 

SO organics are dried over potassium carbonate. The dried organics are concentrated in 

vacuo to a crude amber oil. The crude material is chromatographed over 150 g silica gel 

(230-400 mesh), eluting with 10% acetone/hexane, while collecting 22 ml fractions. 

Fractions 16-26 are combined and concentrated to provide 2.1g(62%)of1-acetyl­

isoquinoline. 

85 H-NMR (CDC13, TMS): a 2.87 (s, 8), 7.64-7.78 Cm, 2), 7.80 (d, J•5.5 Hz, 1), 7.83-
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7.88 (m, 1), 8.58 (d, J=5.5 Hz, U, 8.94-8.98 (m, 1) ppm. · . 
13C-NMR (CDC13): 8 28.6; 124.6; 125.7; 126.9; 127.0; 129.1; 130.3; 137.0; 141.0; 

152.8; 202. 7 ppm. 

TLC (silica gel..SO, F-254): Rr = 0.45, 20% acetone/hexane. 
. -1 

Infrared Cu max, liquid): 3054, 1694, 1582, 1358, 1289, 1133, 940, SSS, 750 cm • 

Mass Spectrtim, [MIZ](relative intensity): [171](68). 

Analysis: CalcuJated ror CuHgNO: C,77.17; H,5.80; N,8.18. 

Found: C, 77 .09; H,5.33; N ,8.10. 

10 1-Acetyl-isoquinoline (2.0 g, 11.7 mmole) is dissolved in 50 ml methanol in a 100 ml one 

neck round bottom flask at 0°C. The solution is treated portionwise with sodium 

borohydride {495 mg, 18.1 mmole)'and the reaction mixture is stirred for 1 h at 0°0. The 

volatiles are removed in yaeuo and the residue is partitioned between 1 X 60 ml 1N 

sodium hydroxide and 4 X 25 ml dichloromethane. The combined organics are dried over 

15 potassium carbonate and are concentrated in vacuo to a pale oil The crude material is 

cbromatographed over 100 g silica gel (230-400 mesh), eluting with 15% "acetone/hexane, 

while collecting 22 ml fractions. Fractions 28-87 are combined and concentrated to afford 

1.99 g (98%) of 1-(1-hydroxyethyl)-isoquinoline. 

H-NMR (CDC13, TMS): 3 1.62 Cd, J=6.5 Hz, 3), 5.29 (bs, 1), 5.59 (q, J=6.5 .Hz, 13 

20 Hz, 1), 7.58-7.73 (m, 3), 7.85 Cd, J•S Hz, 1), 8.04 (d, J=8 Hz, 1), 8.44 (d, J=5.7 Hz, 1) ppm. 

180-NMR CCDC13): 8 25.4; 66.0; 120.5; 124.2; 124.6; 127.3; 127.5; 130.2; 136.5; 

140.4; 162.2 ppm. 

.Melting Point: 60-62°0. 

Infrared (u max, mineral oil): 8179, 2925, 1592, 1444, 1367, 1077, 751 cm·1. 

25 Mass Spectrum, [MIZ](relative intensity): [173]{24), [158)(100). 

Analysis: Calculated for C11H11NO: C,76.28; H,6.40; N,8.09. 

Found: C,76.15; H,6.88; N,8.00. 

1-(1-Hydroxyethyl)-isoquinoline (1.9 g, 11 mmole) is dissolved in 30 ml dichloromethane in 

30 a 100 ml one neck round bottom flask under nitrogen. The solution is cooled to 0°C, is 

treated dropwise with tbionyl chloride (1.2 ml, 16.4 mmole), and is stirred 2 h at 0°C 

followed by 1 h at room temperature. The mixture is recooled to OOC, is quenched with 50 

ml saturated sodium bicarbonate, and the layers are separated. The MUeous layer is 

extracted with S X 25 ml dichloromethane and the combined organics are dried over 

35 potassium carbonate. The dried organics are concentrated in vacuo to a brown oil. The 

-7S:. 



W096/35678 PCf/US96/06119 

crude material is chromatographed over 100 g silica gel (230-400 mesh), eluting with 15% 

acetone/hexane, while collecting 22 ml fractions. · Fractions 17 ·26 are combined and 

concentrated to afford 1.99 g {94%) of 1..(1..chloroethyl)-isoquinolinel. 

H-NMR (CDC13, T.MS): 8 2.10 Cd, J=6.7 Hz, 8), 5.93 (q, J=6.7, 13 Hz, 1), 7.61-7.72 

5 (m, 8), 7.84 (m, 1), 8.80 (m, 1), 8.52 (d, J=5.5 Hz, 1) ppm. 
13C-NMR (CDC13): 3 22.8; 54.8; 121.4; 124.5; 125.8; 127.6; 130.1; 186.7; 141.6; 

158.1 ppm. 

TLC (silica gel-60, F-254): Rr = 0.63, 50% acetone/hexane. 

Infrared ('lJ m&Xt liquid): 8054, 1624, 1584, 1563, 1876, 1224, 828, 747, 620 cm·1. 

10 Mass Spectrum, [~](relative intensity): [191](2), [156](100). 

Analysis: Calculated for C11H10CJN: C,68.94; H,5.26; N, 7.31. 

Found: C,68.65; H,5.32; N,7.21. 

4-Amino-6-Chloro-2-mercapto-pyrimidine mesylate salt (1.29 g, 5 mmole) is dissolved in 8 

15 ml dry dimethylformamide in a 50 ml one neck round bottom flask under nitrogen. The 

solution is treated with 60% sodium hydride (400 mg, 10 mmole) (exotherm) and the 

mixture is stirred 45 min. 1..(1-chloroethyl)-isoquinoline (958 mg, 5 mmole) in 2 X 2 ml 

dry dimethylformamide, is added to the reaction and the mixture is stirred overnight at 

room temperature. The reaction mixture.is.poured.into 200 ml water and is extracted 

20 with 4 X 50 ml ethyl acetate; The combined organics are backwashed with 4 X 50: ml 50% 

saturated sodium.chloride. The organics are dried over potassium carbonate and ·are 

concentrated in vacuo to a yellow oil. The crude material is chromatographed over 100 g 

silica gel (280-400 mesh), eluting with ~5% acetone/hexane while collecting 22 ml 

fractions. Fractions 27-39 are combined and concentrated to given a pale yellow foam. 

25 Crystallization from diethyl ether afforded 847 mg (54%) of 4-Amino-6-chloro-2-(1-Cl­

isoquinolyl)ethyl)thio-pyrimidiDe (Cpd#232) as an off-white solid. 

H-NMR CtfaDMSO): 8 1.79 (d, J=7 Hz, 1), 5.97 (q, J=7, 14 Hz, 1), 6.19 (s, 1), 7.89 

(bs, 2), 7.64-7. 76 (m, 3), 7.94 (d, J=8 Hz, 1), 8.28 (d, J=8 Hz, 1), 8.44 (cl, J=5.5 Hz, 1) ppm. 
18C-NMR (d6DMSO): 8 2L6; 40.7; 98.8; 120.2; 124.3; 124.8; 127.5; 127.8; 130.3; · 

80 185.9; 141.5; 157.5; 159.9; 164.8; 170.1 ppm. 

Melting Point: 179-180°0. 

Ultraviolet (A. max, Ethanol), nm(e): 203(25,400); (27,100); 219(70,300); 

286(28,800); 250(13,600); 277(10,400); 286(11,100); 295(8,430); 811(4,950); 323(5,240). 

Infrared Cu max, mineral oil): 3295, 3193, 2925, 1655, 1571, 1581, 1368, 1276, 

85 1117, 825 cm·1. 
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Mass Spectrum., [MIZ](relative intensity) [316)(14). 

Analysis: Calculated for o15H 180IN4B: 0,56.87; H,4.14; N,17.68. 

Found: C,56.74; H,4.22; N, 17.59. 

5 Example 283 4-Amino-6-cbloro-2-Cl-(3-(5,6, 7 ,8-tetrahydroisoquinolyl))ethyl)tlrlo-

pyrimidine {Cpd#238) 

3-Methyl-5,6, 7,8-tetrahydroisoquinoline N-oxide (4.3 g, 26.8 mmole) is dissolved in 

10 ml acetic anhydride and is added slowly dropwise to 40 ml acetic anhydride in a 100 ml 

one neck round bottom flask under nitrogen at 140°0. At the conclusion of the addition 

10 (20 min) the black reaction mixture is stirred for 1 h at 140°0 and the volatiles are 

removed under reduced pressure. 

The residue is chromatographed over 150 g silica gel (230-400 mesh), eluting with 40% 

ethyl acetate/hexane, while colfucti.ng 22 ml fractions. Fractions 24-37 are combined and 

15 concentrated to give 2.83 g of a pale oil. The oil is dissolved 60 ml methanol in a 200 ml 

one neck round bottom flask. The solution is treated with potassium carbonate {3.14 g, 

22. 7 mmole), is stirred 1.5 h, and the volatiles are removed in vacuo. The residue is taken 

up in 50 ml dichloromethane, the insoluble material are removed by filtration and the 

filtrate is concentrated in vacuo to a yellow oil. The crude material is chromatographed 

20 over silica gel (230-400 mesh) eluting with 5.5% methanol/dichloromethane, while 

collecting 9 ml fractions.. Fractions 35-66 are combined and concentrated to afford· LS'l g 

{82%) of 8-hydroxymethyl-5,6,7 ,8-tetrahydroisoquinoline. 

H-NMR CCDC13, TMS): a 1.80 (m, 4), 2. 73 (m, 4), 3.48 (bs, 1), 4.67 Cs, 2), 6.95 Cs, 

1), 8.22 (s, 1) ppm. 

25 TLC (silica gel-60, F-254): Rr= 0.16, 38% acetone/chloroform+ 0.6% ammonium 

hydroxide. 
13c-NMR {CDCl3): a 22.4; 22.6; 26.0; 28.8; 64.0; 120.6; 181.8; 147.1; 149.0; 155.6 

ppm. 

Infrared Cu max, mineral oil): 8228, 2925, 1608, 1437, 1069 cm·1. 

30 Mass Spectrum: Calculated for C1oH13NO + H: 164.1075. Found: 164.1074. 

Analysis, Calculated for C1oH13NO: C, 7S.59; H,8.08; N,8.58. 

Found: C,73.53; H,8.14; N,8.52. 

3-Hydroxymethyl-5,6,7,8-tetrahydroisoquinoline (1.78 g, 10.6 mmole) is dissolved in 30 ml 

35 dioxane in a 100 ml one neck round bottom flask under nitrogen. The solution is treated 
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with selenium dioxide (647 mg, 5.8 mmole) and the reaction mixture is warmed to 80-85°C 

for 1.5 h. The mixture is cooled to room temperature, is diluted with 30 ml dichloro­

methane and is filtered through celite. The filter cake is washed well with fresh 

dicbloromethane and the filtrate is concentrated in vacuo to a dark amber oil. The crude 

5 material is chromatographed through a 25 g plug of silica gel (230-400 mesh), eluting with 

20%.acetone/hexane·while collecting 50 ml fractions •.. Fractions 1-8 are combined and 

concentrated to give 1.20 g (70%) of 5,6,7,8,~tetrahydroisoqnjnoline-S-carbaldehyde. 

H-NMR {CDC13, TMS): 8 1.86 (m, 4), 2.88 {m, 4), 7.67 {s, 1), 8.46 (s, 1), 10.02 (s, 

l)ppm. 

10 13c-NMR CCDCl3): a 22.1; 22.2; 26.7; 28.8; 122.2; 138.6; 147.3; 150.3; 150.9; 193.6 

ppm. 

TLC (silica gel-60, F-254): Rt-= 0.46, 40% acetone/hexane. 

Melting Point: 35-36°0. 

Infrared Cu max, mineral oil):2925, 1709, 1592, 1434, 1217, 1128, 931, 748 cm.·1• 

15 Analysis: Calculated for C1off11NO: C, 74.51; H,6.88; N,8.69. 

Found: C,74.60; H,7.03; N,8.66. 

5,6,7,8,-Tetrahydroisoquinoline-8-carbaldehyde (1.2 g, 7.44 mmole) is dissolved in 15 ml 

tetrahydrofuran at aoc in an oven dried 100 ml two neck round bottom t1ask under 

20 nitrogen. The solution is treated with methylmagnesium bromide in diethyl ether (3.7 ml, 

11.2 mmole) followed by 10 ml diethyl ether .. The reaction mixture is warmed to room 

temperature and then to reflux for 1 h. The mixture was cooled, is quenched with 20 ml 

10% hydrOchloric acid, and the pH is acijusted to 9 with 2N sodium hydroxide. The layers 

are separated, the aqueous layer is washed with 4 X 25 ml dichloromethane~ and the 

25 combined organics are dried over potassium carbonate. The dried organics are 

concentrated in vacuo to give 1.30 g (99%) of the 3-(l-hydroxyethyl)-5,6, 7 ,8-tetrahydro­

isoquinoline. 

H-NMR (CDC13, TMS): 8 1.47 (d, J= 6.5 Hz, 3), 1.81 Cm, 4), 2.72 (m, 4), 4.15 (bs, 

1), 4.81 (q, J=6.5, 13 Hz, 1), 6.95 Cs, 1), 8.22 (s, 1) ppm. 

80 13C-NMR (CDCl3): a 22.4; 22.6; 24.S; 26.0; 28.9; 68.5; 119.7; 181.7; 147.2; 159.6 

ppm. 

TLC (silica gel-60, F-254): Rr= 0.12, 10% acetone/chloroform. 

Melting Point: 44-45°0. 

Infrared (u max, mineral oil): 3341, 3098, 2925, 1604, 1434, 1142, 1108, 

85 1077 cm.·1. 
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Mass Spectrum, [MIZ](relative intensity): [177](2), [162](100). 

Analysis: Calculated for C11H15NO: C,74.54; H,8.58; N,7.90. 

Found: C,74.41; H,8.83; N,7.84. 

5 3-(l-Hydraxyethyl)..S,6, 7,8-tetrahydroisoquinoline (360 mg, 2.0 mmole) was dissolved in 4 

ml dichloromethane.in.a 2p ml·one.neck.round bottom flask ·under nitrogen. The solution 

is cooled to 0°C, is treated dropwise with thionyl chloride (218.µ1, 3.0 mmole) in 3 ml 

dichloromethane, and is stirred 2 h at OOC followed by 1.5 h at room temperature. The 

mixture is recooled to 0°0, is quenched with 20 ml saturated sodium bicarbonate, and the 

10 layers are separated. The aqueous layer is extracted with 4 X 10 ml dichlorometbane and 

the combined organics are dried over potassium carbonate. The dried organics are 

concentrated in vacuo to an amber oil The crude material is chromatographed over 80 g 

silica gel (230-400 mesh), elutiiig with 20% acet.one/hexane, while collecting 5 ml fractions. 

Fractions 11-16 are combined and concentrated to afford 339 mg (87%) of 3-(1-cbloroethyl} 

15 5,6, 7,8-tetrahydroisoquinoline. 

H-NMR CCDCla, TMS): 8 1.81(m,4), 1.86 (d, J=7 Hz, 3), 2.75 Cm, 4), 5.08 (q, 

J=7, 14 Hz,1), 7.14 (s, 1), 8.26 (s, 1) ppm. 
18C-NMR (CDC13): 3 22.3; 22.5; 24.9; 26.1; 28.8; 59.l; 121.2; 132.6; 147.2; 149.7; 

157.4 ppm. 

20 TLC (silica gel-60, F-254):Rr= 0.42, 20% acetone/hexane. 

Infrared {'U max, liquid): 2982, 1599, 1436, 1398, 1288, 1050, 601cn11• 

Mass Spectrum: Calculated for C11H14CJN + H: 196.0893. Found: 196.0896. 

4-Amino-6-chloro-2-mercapto-pyrimidine mesylate salt (482 mg, 1.9 mmole) is dissolved in 

25 4 ml dry dimethylformamide in a 25 ml one neck round bott.om flask under nitrogen. The 

solution is treated with 60% sodium hydride (150 mg, 3.74 mmole) (exotherm) and the 

mixture is stirred 40 min. 3-(1-Chloroethyl)-5,6,7,8-tetrahydroisoquinoline (325 mg, 1.7 

mmole) in 2 X 1 ml dry dimethylformamide, is added to the reaction and the mixture is 

stirred 3 hours at room temperature. The reaction mixture is poured into 100 ml water 

30 and is extracted with 4 X 25 ml ethyl acetate. The combined organi~s are backwashed 

with 4 X 50 ml 50% saturated sodium chloride. The organics are dried over potassium 

carbonate and are concentrated in vacuo to a yellow oil The crude material is 

chromatographed over 25 g silica gel (230-400 mesh), eluting with 40% acet.one/hexane · 

. while collecting 5 ml fractions. Fractions 15-21 are combined and concentrated to aft'ord 

. 35 385 mg of an off-white foam. Crystallization from diethyl ether provided 261 mg (48%) of 
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4-.Amino-6-chloro-2-(1-(3-(5,8, 7 ;8-tetrabydroisoquinolyl))ethyl)thio-pyrimidine as a white 

solid . 

H-NMR CtfeDMSO): 3 1.51 (d, J=6.5 Hz, 8), 1.59 Cm, 4), 2.54 (m, 4), 4_.80 (q, J-6.5, 

13 Hz, 1), 6.05 (s, 1), 7.04 (s, 1), 7.21(bs,2), 8.08 (s, 1) ppm. 

5 13C-NMR CdeJlMSO): & 21.4; 21.8; 22.1; 25.8; 28.0; 44.7; 98.6; 121.9; 181.3; 146.2; 

149.6; 157.4; 164.3; 170.4 ppm. 

TLC (silica gel-60, F-254)~ Rr = 0.55, 50% acetone/hexane. 

Melting Point: 155-156°C. 

Ultraviolet (l. max, Ethanol), nm(e): 229(25,100); 258(12,600); 275(8,050); 

10 286(7,260). 

15 

Infrared (v max, mineral oil): 3303, 3156, 2925, 1641, 1571, 1585, 1462, 1368, 

1288, 1124 cm·1• 

Analysis: Calculated for C15H17CIN4S: C,56.15; H,5.84; N,17.46. 

Found: C,55.94i H,5.49; N,17.35. 

Example 234 4-Amino-6-trifluoromethyl-2-(1-(3-(5,6, 7,8-tetrahydro-

isoquinolyl))etbyl)tbio-pyrimidine (Cpd# 284) . 

The title compound is prepared according to the procedure of Example 233 except 

that the alkylation or 3-(1-chloroethyl)-5,6, 7,8-tetrabydroisoquinoline is performed with 4-

20 amino-6-tritluoromethyl-2 .. mercapto-pyrimidine mesylate salt. Melting·Pt ·~161°C. 

Example 235 4-Amino-6-chloro-2-Cl-(1-(5,6, 7 ,8-tetrabydroisoquinolyl))-ethyl)thio-

pyrimidine (Cpd#285) 

5,6,7,8-Tetrahydroisoquinoline (13.3 g, 100 mmole) is dissolved in 35 ml glacial 

25 acetic acid in a 200 ml one neck round bottom flask. The solution is warmed to 95-100°C 

and is treated dropwise with 30% hydrogen peroxide (28 ml). The ~ction is stirred at 

95-100°0 for 6h, is treated portionwise with paraformaldehyde until negative to starch 

iodide paper, and the volatiles are removed in vacuo. The residue is azeotroped with 2 X 

100 ml toluene and the crude material is cbromatographed over 500 g silica gel (230-400 

30 mesh), eluting with 41 6% methano1/dichloromethane followed by 1110% 

methanoJ/dichlorom.ethane while collecting 50 ml fractions. Fractions 89-82 are combined 

and concentrated to afford 12.8 g {86%) of 5,6, 7,8-tetrahydroisoquinoline-N-oxide. 

H-NMR (CDC13, TMS): S 1.77-1.97 Cm, 4:), 2.70 (m, 4), 6.98 (m, 1), 7.98 (m, 2) 

ppm. 

35 13c-NMR (CDC13): a 21.4; 21.8; 27.6; 28.3; 125.7; 185.7; 135.9; 137.4; 188.2 ppm. 
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TLC (silica gel-60, F-254): Rr = 0.89, 10% methanol/dichloromethane. 

Melting Point: 94-98°0. 

Infrared (1' max, mineral oil): 2926, 1485, 1450, 1260, 1141, 740 cm..-1. 

Mass Spectrum: Calculated for C9H11NO + H: 150.0919. Found: 160.0918. ~ 

5 

5,6,7,8-Tetr~ydroisoquinoline-N-oxide (12.7 g, 85 mmole) is dissolved in 250 ml 

dicblorometbane in a 500.ml one neck round bottom flask under nitrogen~ The solution is · 

treated with trimethyloxonium tetrafluoroborate (12.6 g, 85 mmole) and the reaction is 

stirred 1 h at room temperature. The volatiles are removed in vacuo to a pale oily 

10 residue. The residue is dissolved in 225 ml methanol and the solution is heated to reflux. 

Ammonium persulfate (8 g, 84 mmole), in 34 ml water, is added rapidly dropwise to the 

refluxing mixture. The reaction is stirred 80 min and is treated with a second lot of 

ammonium persulfate (8 g, 84 mmole) in 84 ml water. The reaction is stirred an 

additional hour at reflux, is cooled, and the bulk of the methanol is removed in vacuo. 

15 The residue is poured into 100 ml ice containing 100 ml 10% hydrochloric acid. The 

mixture· is washed with 2 X 50 ml ethyl acetate, the pH is adjusted to 9 with 45% 

potassium hydroxide, and the mixture is extracted with 4 X 50 ml clichloromethane. The 

haloorganics are dried over potassium carbonate and were concentrated in vacuo to a 

brown solid .. The crude material is chromatographed over 350 g silica gel (230-400 mesh),: 

20 eluting•with 81 20% acetone/chloroform+ 0.6% cone. ammonium hydroxide followed by 11 

32% acetone/chloroform + 0.6% cone; ammonium hydroxide, while collecting 50 ml 

fractions. Fractions 19-27 are combined and concentrated t.o afford 4.3 g (31%) of 1-

hydroxymethyl-5,6, 7,8-tetrahydroisoquinoline. 

H-NMR CCDC13, TMS): 5 1.83 (m, 4), 2.50 (m, 2), 2. 76 Cm, 2), 4.60 (s, 1), 4.95 Cbs, 

25 1), 6.94 (d, J=5 Hz, 1), 8.24 (d, J=5 Hz, 1) ppm. 
130-NMR (CDC13): 3 21.8; 22.1; 28.0; 28.9; 60.9; 122.9; 128. 7; 148.8; 146.3; 155.6 

ppm. 

TLC (silica gel-60, F-254): Rr = 0.50, 33% acetone/~oroform + 0.6% ammonium 

100 

SO hydroxide. 

1 

85 

Melting Point: 81-s2°c. 

Infrared (1' max, mineral oil): 3325, 2925, 1595, 1459, 1426, 1897, 1074, 839 cn1 

Mass Spectrum, [MJZ](relative intensity): (163](93). 

Analysis: Calculated for C1oH13NO: C,73.59; H,8.03; N,8.58. 

Found: C,73.77; H,7.89; N,8.69. 
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1-Hydroxymethyl-5,6,718-tetrahydroisoquinoline (4.14 g, 25.4 mmole) is dissolved in 75 ml 

dioxane in a 200 ml one neck round bottom fl.ask under nitrogen. The solution is treated 

with selenium dioxide (1.56 g, 14.0 mmole) and the reaction mixture is warmed to 80-85°0 

for 2.5 h. The mixture is cooled to room temperature, is diluted with 125 ml 

5 dicbloromethane and is filtered through celite. The tilter cake is washed well with fresh . 

dichloromethane and the filtrate is concentrated in vacuo to an amber oil. The crude 

material is chromatographed· over 200. g silica gel (280-400 mesh), eluting with 1:5:4 

acetone/chloroform/hexane while collecting 50 ml fractions. Fractions 11-18 are combined 

and concentrated to give 8.69 g (90%) of 5,6,7,8,-tetrahydroisoquinoline-1-carbaldehyde. 

10 H-NMR CCDC13, TMS): 81.81{m,4), 2.84 (m, 2), 8.19 Cm, 2), 7.18 {d, J=4.7 Hz, 

1), 8.49 (d, J=4.7 Hz, 1), 10.18 Cs, 1) ppm. 
13C-NMR CCDC1s>: 8 21.5; 22.8; 25.8; 29.5; 127.6; 135.9; 146.4; 148.4; 149.6; 

195.8 ppm. 

TLC (silica gel-60, F-254): Rr = 0.62, 50% acetone/hexane. 

15 Infrared (u max, mineral oil): 2928, 1710, 1581, 1464, 846 cm·1• 

Mass Spectrum: Calculated for C1oH11NO + H: 162.0919. Found: 162.0921. 

Methy)magnesium bromide in diethyl ether (9.3 ml, 28 mmole) is dissolved in 10 ml 

tetrahydrofuran at 0°C in an oven dried 100 ml two neck round bottom flask under 

20 nitrogen. The solution-is treated~with .6,6,7,8,-Tetrahydroisoquinoline-1-carbaldehyde 

(8.61 g, 22.4 mmole) followed by.10 ml diethyl ether; The reaction mixture is warmed to .. 

room temperatute and then to reflux for 1 h. The mixture is cooled, is quenched with 20 

ml 10% hydrochloric acid, and the pH is adjusted to 9 with 2N sodium hydroxide. The 

layers are separated, the aqueous layer is washed with 4 X 50 ml dichloromethane, ~d 

25 the combined organics are dried over potassium carbonate. The dried organics are 

concentrated in vacuo to give 3.47 g (87%) of 1-(1-hydroxyethyl)-5,6,7,8-

tetrahydroisoquinoline. 

H-NMR CCDC13, TMS): 6 1.88 Cd, J=6.5 Hz, 8), 1.78-1.97 (m, 4), 2.52-2.80 (m, 4), 

4.92 (q, J=6.5, 18 Hz, 1), 6.92 (bs, 1), 6.91 (d, J=5 Hz, 1), 8.21 (d, J=5 Hz, 1) ppm. 

30 13C-NMR CCDC13): S 22.0; 22.6; 23.7; 24.5; 29.3; 65.4; 123.3; 128.5; 144.4; 147.0; 

160.6 ppm. 

TLC (silica gel-60, F-254): Rt= 0.54, 50% acetone/hexane. 

Melting Pofut: 60-61°0. 

Infrared ('u max, mineral oil): 8053, 2923, 1590, 1457, 1401, 1118, 838 cm-1• 

35 Mass Spectrum, [Mfh](relative intensity): [177](26), (162](100). 
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Analysis: Calculat.ed for C11H15NO: C,74.54; H,8.58; N,7:90. 

Found: C,74.45; H,8.42; N,7.88. 

·1-{l-Hydroxyethyl)-5,6,7,8-tetrahydroisoquinoline (L77 g, 10 ~ole) is dissolved in 30 ml 

5 dichloromethane in a 100 ml one neck round bottom flask under nitrogen. The solution is 

cooled to 0°C, is treated dropwise with thionyl chloride (1.1 mi, 15 mmole) in 5 ml 

dichlorometb.ane, and is stirred 2 h at 0°C ·followed by 1 h at room temperature. The 

mixture is recooled to 0°C, is quenched with 50 ml saturated sodium bicarbonate, and the 

layers are separated. The aqueous layer is extracted with 8 X 25 ml dichloromethane and 

10 the combined organics are dried over potassium carbonate. The dried organics are 
concentrated in vacuo to a yellow oil. The crude material is chromatographed over 50 g 

silica gel (280-400 mesh), eluting with 10% acetone/hexane, while collecting 9 ml fractions. 

Fractions 10-24 are combined and concentrated to afford 1.96 g (100%) or 1-(l-ebloroethyl)-

5,6, 7,8-tetrahydroisoquinoline. 

15 · H-NMR (CDCla, TMS): 8 1.68-1.94 (m, 7), 2.68-8.01 (m, 4), 5.82 (q, J=6.5, 18 Hz, 

1), 6.98 (d, J=5 Hz, 1), 8.31 (d, J=5 Hz, 1) ppm. 
13C-NMR CCDCia>: 8 21.8; 22.6; 22.8; 24.6; 29.4; 54.8; 124.1; 130.4; 145.7; 147.2; 
. . . 

157.1 ppm. 

TLC (siliea gel-60, F-254): ~ = 0.65, 20% acetone/hexane. 

20 Infrared (u max,.liquid): 2932, 1586, 1435, 1042, 844, 654 cm·1• 

Mass Spectrum, [MJZ](relative intensity): [160](100)~ 

Analysis: Calculated for C11H14CIN: C,67.52; H,7.21; N,7.16. 

Found: C,67.12; H,7.16; N,6.99. 

25 4-Ami.no-6-chloro-2-mercapto-pyrimidine mesylate salt (1.29 g, 5 mmole) is dissolved in 8 

ml dry dimethylformamide in a 50 ml one neck round bottom flask ~der nitrogen. The 

solution is treated with 60% sodium hydride (400 mg, 10 mmole) (exotherm) and the 

mixture is stirred 1 h. 1-(1-Chloroethyl)-5,6,7,8-tetrahydroisoquinoline (978 mg, 5 mmole) 

in 2 X 2 ml dry dimethylformamide, is added to the reaction and the mixture is stirred 

SO overnight at room temperature. The reaction mixture is poured into 800 ml water and is 

extracted with 4 X 50 ml ethyl acetate. The combined organics are backwashed with 4 X 

50 ml 50% saturated sodium chloride. The organics are dried over potassium carbonate 

and are concentrated in vacuo to a yellow roam. The crude material is chromatographed 

over 100 g silica gel (230-400 mesh), eluting with 30% acetone/hexane while collecting 22 

85 ml tractions. Fractions 18-24 are combined and concentrated to afford a white foam. 
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Crystallization from diethyl ether provided 945 mg (59%) of 4-Amino-6-chloro-2-(1-(1-

(5,6, 7 ,8-tetrahydroisoquinolyl))ethyl)thio-pyrimidine as a white solid. 

H-NMR CcfeDMSO): 8 1.67-1.85 Cm, 7), 2.73-2.97 Cm, 4), 5.24 {q, J=6.5, 13 Hz, 1), 

6.22 (s, 1), 7.01 (d, J=5 Hz, 1), 7.36 (bs, 1), 8.24 (d, J=5 Hz, 1) ppm. 

5 18C-NMR CdsDMSO): 5 21.4; 21.5; 21.6; 22.5; 24.5; 41.2; 98.9; 128.8; 129.6; 145.5; 

146.6; 157.6; 158.6; 164.5; 171.0 ppm. 

TLC (silica gel-60, F-254}: Rr== 0.46, 50% acetone/hexane. 

Melting Point: 186-187°0. 

Ultraviolet (A. ma:x, Ethanol), nm(E): 229(23,600); 257(11,900); 265(10,800); 

10 278(9,690); 285(7 ,840). 

Infrared (u max, mineral oil): 8280, 8138, 2931, 1661, 1573, 1532, 1366, 1275, 

1113, 829 cm·1. 

Mass Spectrum, [MJZ](relative intensity): [320](18), [288126), [160](100). 

Analysis: Calculated for C15H17CJN4S: C,56.15; H,5.84; N,17.46. 

15 Found: C,56.30; H,5.65; N,17.09. 

Example236 4-Amino-5-bromo-6-chloro-2-(1-(1-{5,6,7,8-

tetrahydroisoquinolyl))ethyl>thio-pyrimidine (Cpd# 236) 

1-[{4-Amino-Ek:hloro-pyrlmidin-2-yl)]thio-1-(1-(5,6,7,8-tetrahydroisoquinolyl)-

20 ethane (400 mg, 1.25 mmole) is suspended in 6 ml methanol in a 25 ml one neck round 

bottom flask under nitrogen ··at 0°C. The .suspension is treated slowly dropwise with 

bromine (74 µl, 1.44 mmole) and the reaction mixture is stirred 20 min at 0°C. Tb.e 

volatiles are removed in vacuo and the residue is partitioned between 4 X 25 ml 

dichlorometbane and 1 X 25 ml saturated sodium_ carbonate. The organic layer is dried 

25 over potassium carbonate and is concentrated in vacuo to a pale yellow foam. The crude 

material is chromatograpbed over 25 ·g silica gel (230-400 mesh) eluting with 80% 

acetone/hexane while collecting 5 ml fractions. Fractions 17-24 are combined and 

concentrated to give 379 mg of a pale foam. Crystallization from hexane afi'orded 325 mg 

(65%) of 4-Amino-5-bromo-6-chloro-2-(1-(1-(5,6, 7 ,8-tetrahydroisoquinolyl))ethyl)thio-

30 pyrimidine as an ·otr-white solid. 

H-NMR CtfsDMSO): 8 1.72-1.91 Cm, 7), 2.69-2.77 Cm, 8), 3.04-3.14 Cm, 1), 5.55 (q, 

J=6.5, 18 Hz, 1), 5.96 (bs, 2), 6.87 {d, J=5 Hz, 1), 8.27 (d, J=5 Hz, 1) ppm. 

l3c-NMR CcfsDMSO): 8 20.8; 21.8; 22.8; 24.8; 29.5; 42.0; 96.4; 123.0; 129.9; 145.6; 

146.7; 158.0; 158.8; 160.8; 169.5 ppm. 

35 TLC (silica gel-60, F-254): Rr = 0.53, 50% acetone/hexane. 
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Melting Point: 175-176°0. 

Ultraviolet (A. max, Ethanol), nm.(£): 230(20,700); 265(15,600); 297(9,290). 

Infrared ('U max, mineral oil): 3482, 3283, 2922, 1632, 1537, 1520, 1459, 1339, 

1274, 845 cm·1. 

5 Mass Spectrum, [MIZ](relative intensity): [898](13). 

Analysis: Calculated·for C15H16CIBrN4S: C,45.07; H,4.08; N,14.02. 

Found: C,45.08; H,4.10; N,19.94. 

Example 237 4-Amino-6-chloro-2-(l-{7-chlorofuro[2,8c]pyridine-5-yl)ethyl)thio-

10 pyrimidine (Cpd# 287) 

Whloro-3-pyridinol (60 g, 0.46 mole) is dissolved in 700 ml water containing 

potassium carbonate (220 g, 1.6 mole) in a 21 one neck. round bottom flask. The solution is 

treated with iodine (141g,0.56 mole) and the reaction is stirred 4 hat room temperature. 

The excess iodine is quenched with saturated sodium tbiosulfate and the pH of the 

15 mixture is adjusted to 2 with 12 N h.ydrochloric acid. The mixture is extract.ed with 8 X 

250 ml ethyl acetate. The combined organics are dried over magnesium sulfate and are 

concentrated in vacuo to a yellow solid. The crude solid is recrystallized from 150 ml ethyl 

acetate and 700 ml heptane to give 69 g (58%) of 2-chloro-8-hydroxy-6-iodo-pyridine. The 

mother liquor is concentrated·to a yellow solid which is recrystallized from 60 ml ethyl 

20 acetate and -370 ml heptane to- provide· 15.5 g(l8%) .. 

H-NMRCdc;DMSO): 6 6.90 Cd, J=S Hz, 1); 7.48 Cd, J=8 HZ, 1), 10.87(bs,1) ppm .. 

13c-NMR CcleDMSO): 8 100.7; 126.5; 134.5; 137.6; 150.2 ppm. 

Melting Point: 142-14S°C. 

Infrared ('U max. mineral oil): 8056, 2925, 1554, 1457, 1398, 

25 1289, 1226, 1086 cm.·1. 

Mass Spectrum, [MIZ](relative intensity): [255](80). 

Analysis: Calculated for C5H3CIINO: C,23.51; H,1.18; N,5.48. 

Found: C,23.44; H,1.22; N,5.39. 

30 A flame dried 500 ml three neck round bottom flask under nitrogen is charged with 100 

ml tetrahydrofu.ran and butyllithium (82 ml, 132 mmole). The solution is cooled to-78°0, 

is treated dropwise with 2-chloro-3-hydrc>x.y-6-iodo-pyridine (15.S g, 60 mmole) in 100 ml 

dry tetrahydrofu.ran, and is stiITed 1 h at -78°C. The mixture is treated dropwise with 

acetald(!hyde (7.4 ml, 132 mmole) and is stirred 1h at-78°0 and then is allowed to slowly 

35 ramp to -40°C. The reaction is quenched with 100 ml water and the layers are separated. 
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The pH of the aqueous layer is· adjusted to 8.5 with 10% hydrochloric acid and the mixture 

is extracted with 4 X 50 ml ethyl acetat.e. The combined organics are dried over 

potassium carbonate and are concentrated in vacuo to a crude white solid. The crude 

material is adsorbed onto 25· g silica gel (280-400 mesh} and this plug iS chromatographed 

5 over 500 g silica gel (280-400 mesh), eluting with 50% ethyl acetate/hexane, while 

collecting 50 ml fractions. Fractions 58-92 are combined and concentrated to give 4.75 g 

(46%) or 2-chloro-8-hydroxy-6-{l-hydroxyethyl)-pyridine 

H-NMR CciaDMSO}: 8 1.10 Cd, J=6.5 Hz, 8), 4.40 (m, 1), 5.10 (d, J=4.5 Hz, 1), 7.12 

(s, 2), 10.27 (s, 1) ppm. 

10 13C-NMR CdaDMSO): 8 24.0; 68.4; 119.6; 124.6; 136.2; 14 7.9; 156.0 ppm. 

15 

TLC (silica gel-60, F-254): Rr = 0.26, 50% ethyl acetate/hexane. 

Melting Point: 89-92°0,d. 

Imrared {v max, mineral oil): 8334, 2925, 2569, 1558, 1090, 840, 761 cm-1. 

Mass Spectrum, [MIZ](relative intensity}: [178)(12). 

2-Chloro-3-hydroxy-6-(1-hydroxyetbyl)-pyridine (4.5 g, 28.6 mmole) is suspended in 70 ml 

water in a 200 ml one neck round bottom flask. The suspension is treated successively 

with potassium carbonate (6.5 g, 47.2 mmole) and iodine (12.0 g, 47.2 mmole) and the 

reaction mixture is stirred 4 ·h.at room temperature. The excess iodine is quenched with 

20 saturated sodium thiosulfate.and the pH of the reaction mixture is a<{fust.ed to 3 with 10% 

hydrochloric acid. The solid is :collected, washed with water; and is taken up in ethyl 

acetate. The organic layer is dried over magnesium sulfate and is concentrated in vacuo 

to a yellow solid. The solid is washed with chloroform and is dried to provide 4.4 g (62%) 

of 2-chloro-3-hydroxy-4-iodo-6-(1-hydroxyethyl)-pyridine. 

25 H-NMR CdsDMSO): & 1.10 (d, J=6.5 Hz, S), 4.38 (q, J=6.5, 18 Hz, 1), 5.22 (bs 1), 

7.59 (s, 1), 10.2 (bs, 1} ppm. 
13C-NMR (d6DMSO): & 24.0; 68.1; 100.1; 129.6; 186.S; 148.1; 157.7 ppm 

TLC (silica gel-60, F-254): Rr= 0.24, 50% ethyl acetate/hexane. 

Melting Point: 114-116°0,d. 

30 Infrared (v max, mineral oil): 3078, 2926, 1669, 1537, 1458, 1877, 1256, 1075, 

874 cm.-1. 

Mass Spectrum, [MIZ](relative intensity): [299](16). 

Analysis: Calculated for C,H7CIIN02: C,28.07; H,2.86; N,4.68. 

Found: C,27.96; H,2.28; N,4.55. 

35 
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2-Chloro-3-hydroxy-4-iodo-6-(1..;}iydroxyethyl)-pyridine (6~2 g, 20. 7 mmole) is dissolved in 

60 ml chloroform in a 250 ml one neck round bottom flask under nitrogen. The solution is 

diluted with 60 .ml triethylamine and is treated with trimethylsilyl acetylene (3.2 ml, 22.8 

mmole) followed by bis (triphenylphosphine) palladium dichloride (435 mg, 0.62 mmole) 

5 and cuprous iodide (59 mg, 0.81 mmole). The reaction is stirred 4 h at room temperature, 

the volatiles are removed in vacuo, and the residue is ·diluted with 50 ml water. The pH 

of the mixture is atijusted .to 2.5 with 5% hydrochloric acid and the mixture is extracted 

wit\14 X 50 ml ethyl acetate. The combined organics are dried over magnesium sulfate 

and are concentrated in vacuo to an amber oil. The crude material is chromatographed 

10 over 150 g silica gel (280-400 mesh), eluting with 80% ethyl acetat.elhexane while 

collecting 22 ml fractions. Fractions 21-44 are combined and concentrated to afford S.82 g 

(67%) of 2-chloro-3-hydroxy-6-(1-hydroxyethyl)-4-trimethylsilylethynyl-pyrldine. 

H-NMR (CDC18, TMS): 3 0.20 (s, 9), 1.89 Cd, J=6.5 Hz, 3), 2. 77 (bs, 1), 4. 71 (q, 

J=6.5, 13 Hz, 1), 6.07 (bs, 1), 7.16 {s, 1) ppm. 

15 18C-NMR CCDC1s>: 8 -2; 28.8; 68.8; 96.2; 107.0; 119.6; 121.8; 187.1; 147.6; 154.8 

ppm. 

TLC (silica gel-60, F-254): Rr = 0.49, 50% ethyl acetate/hexane. 

Melting Point: 97-98°0. 

Infrared ('U max, mineraloil):. 3155, 2924, 2162, 1598, 1461, 1328, 1253, 1198, 

20 1081, 969 .cm-1. 

25 

Mass Spectrum, [MIZ](relative intensity): [269)(14). 

Analysis: Calculated for C12H 16CIN02Si: C,58.82; H,5.99; N,5.18 @ 0.18% water 

found. 

Found: C,62.86; H,5.99; N,5.02. 

2-Chloro-3-hydroxy-6-(1-hydroxyethyl}-4-trimethylsilylethynyl-pyridine (S.82 g, 14.2 

mmole) is dissolved in 125 ml tetrahydrofuran in a 200 ml one neck round bottom flask 

under nitrogen. The solution is cooled to 0°0, is treated with mercuric tritluoroacetate 

(8.2 g. 19.1 mmole), and is stirred 20 min at 0°0. The reaction is stirred 1 hat room 

30 temperature, is diluted with 75 ml saturated sodium chloride, and the mixture is stirred 

vigorously for 1 h. The pH of the mixture is adjusted to 8 with 2N sodium hydroxide and 

the layers are separated. The aqueous layer is extracted with 4 X 50 ml 10% 

methanol/dicbloromethane, the combined organics are dried over magnesium sulfate and 

are concentrated in vacuo to a yellow foam. Crystallization from ether provided 5.69 g of 

35 crude intermediate mercuriochloride. The crude solid is dissolved in 77 ml ethanol in a 
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200 ml one neck round bottom flask under nitrogen at 50°0. The solution is treated with 

triethylsilane (4.9 ml, 80.6 mmole) and the reaction mixture is stirred 30 min at room 

temperature. The reaction is filtered through celite and the :filter cake is washed well 

with 1:1 methanol/clichloromethane. The filtrate is concentrated in vacuo to a yellow oil 

5 which is partitioned between 1 X 75 ml saturated sodium bicarbonate and 4 X 25 ml 

dichloromethane. The combined organics are dried over potassium carbonate and 

concentrated in vacuo to a yellow oil. The crude material is chromatographed over 125 g 

silica gel (280-400 mesh) eluting with 25% ethyl acetate/hexane while collecting 22 ml 

fractions. Fractions 18-83 are combinea and concentrat.ed to give L93 g (50%) of 7-chloro-

10 5-(l-hydroxyetbyl)-2-trimethylsilyl-furo[2,3c]pyridine. 

H-NMR (CDOI3, TMS): 8 0.40 {s, 9), 1.53 (d, J=6.5 Hz, 3), 8.45 (bs, 1), 4.97 (q, 

J•6.5, 18 Hz, 1), 6.98 (s, 1), 7 .46 (s, 1) ppm. 
180-NMR CCDOls): &-1.6; 24.5; 69.5; 110.8; 115.8; 182.6; 187.3; 149.8; 156.6; 

170.1 ppm. 

15 TLC (silica gel-60, F-254): Rr = 0.29, 50% ethyl acetate/hexane. 

Infrared (u max, mineral oil): 3319, 2924, 1607, 1566, 1255, 1296, 1143, 1078, 

901 cm·1. 

Mass Spectrum, [MIZ](realtive intensity): [269](3). 

20 ·Preparation· of 7-chloro-5-(1-hydroxyethyl)-faro[.2,8c]pyridine. 

Method A: 

. . 
A solution of 2-chlo~hydroxy-6-(1-hydroxyethyl}-4-trimethyJsilylethynyl-

25 pyridine (2.16 g, 8 mmol) in 32mLof1:1 triethylamine/ethanol was treated with cuprous 

iodide (76 mg, 0.4 mmol) and the reaction \V'.aB stirred for 2 h at 75°0. The mixture was 

diluted with 32 mL of methanol and treated with 16 mL of 2N sodium hydroxide. The 

mixture was stirred for 25 min at 75°0, cooled, and the volatiles were removed in vacuo. 

The residue was dissolve in 50 mL of methanol, treat.ed with DARCO, and was refluxed 

80 for 20 min. The mixture was filtered through celit.e and the cake was washed well with 

methanol. The filtrate was concentrated in vacuo and the crude material was 

chromatographed over 150 g of silica gel (280-400 mesh}, eluting with 35% ethyl 

acetate/hexanes to provide 1.83 g (82%) of 7-chloro-5-(1-hydroxyethyl)-fu.ro[2,8c)pyridine. 

35 MethodB: 
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7-Chloro-5..(1-hydroxyethyl)-2-trimethylsilyl-furo[2,8c]pyridine (809 mg, 3.0 mmole) was 

dissolved in 18 ml absolute ethanol in a 100 ml one neck round bottom flask. The solution 

is treated with 2N sodium hydroxide (6 ml, 12 mmole) and the reaction mixture is stirred 

45 min at room temperature. The built of the ethanol is removed under reduced pressure 

5 and the residue is partitioned between 1 X 25 ml 50% saturated sodium -chloride and 4 X 

25 ml dichlorometbane. The combined organics are dried over potassium carbonate and 

are concentrated in vacuo·to.provide 542 mg (92%) of 7-chloro-5-(l-hydroxyetbyl)­

furo[2,Sc]pyridine. 

u.:NMR (CDCia, TMS): 8 1.54 (d, J-S.5 Hz, 3), 3.55 (bs, 1), 4.97 (q, J=6.5, 13 Hz, 

10 1), 6.84 Cd, J=2 Hz, 1), 7.58 (s, 1), 7.81 (d, J=2 Hz, 1) ppm. 

ppm. 

13C-NMR (CDC13): 8 24.4; 69.5; 107.2; 111.8; 132.8; 186.8; 146.8; 149.2; 157.3 

TLC (silica gel-60, F-254): Rr = 0.85, 50% ethyl acetate/hexane. 

Melting Point: 71-78°C. 

15 Infrared ('U max, mineral oil): 8205, 2925, 1611, 1572, 1445, 1842, 1122, 1084, 

20 

985 cm.·1 

Mass Spectrum, [MIZ]Crelative intensity): [197](8). 

Analysis: Calculated for CgHsClN02: C,54.70; H,4.08; N,7.09. 

Found: C,54.46; H,4.01; N,7.04. 

7.:Chloro-5-(1-hydroxyethyl)•furo[2,8c]pyricline.(510 mg, 2. 58 mmole) is dissolved in 5ml · 

dichlorom.ethane in a 25 ml one neck round bottom fl.ask under nitrogen. The solution is 

'cooled to 0°C, is treated with tbionyl ~oride (281 µ1, 8.87 mmole) in 2 ml 

dichloromethane, and the reaction is stirred 80 min at OOC followed by 1 h at room 

25 temperature. The reaction is quenched with 1 X 10 ml saturated sodium bicarbonate, the 

layers are separated and the aqueous layer is extracted with 8 X 10 ml dichloromethane. 

The combined organics are dried over potassium carbonate and are concentrated in vacuo 

to give 525 mg (94%) of 7-chloro-5..(1-chloroethyl)-furo[2,Sc]pyridin~. 

· H-NMR (CDC13, TMS): 8 1.91 (d, J=6.5 Hz, 3), 5.24 (q, J=6.5, 18 Hz, 1), 6.88 (d, 

80 J=2 Hz, 1), 7.70 (s, 1), 7.82 (d, J=2 Hz, 1) ppm. 
13C-NMR (CDC18): 6 25.4; 58.4; 107.8; 118.2; 188.1; 186.7; 147.2; 149.3; 154.1 

ppm. 

TLC (silica gel-60, F-254): Rr = 0.65, 50% ethyl acetate/hexane. 

Infrared Cu max, liquid): 2981, 1610, 1571, 1451, 1816, 1137, 1031, 866 cm·1. 

85 Mass Spectrum, [MJZ](relative intensity): (215](6). 
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Analysis: Calculated for C9Jt,C~O: C,50.08; H,8.27; N,6.48. 

Found: C,50.27; H,3.28; N,6.34. 

4-Amino-6-chloro-2-mercapto-pyrimidine mesylate salt (565 mg, 2.2 mmole) is dissolved in 

5 4 ml dry dimethylformam;de in a 25 ml one neck round bottom flask under nitrogen. The 

solution is cooled to 0°C, is treated with 60% sodium hydride (175 mg, 4.88 mmole) and 

the mixture is stirred 1 hat.room temperature. 7-Chloro-5-(1-chloroethyl)-furo[2,8c]­

pyridine (474 mg, 2.2mmole)in2X1 ml dry dimethylformamide, is added to the reaction 

and the mixture is stirred overnight at room temperature. The reaction mixture is diluted 

10 with 1 X 50 ml diethyl ether and the organic layer is washed with 4 X 25 ml 50% 

saturat.ed sodium chloride_. The organics are dried over potassium carbonate and are 

concentrated in vacuo to a yellow oil. The crude material is chro~t.ographed over 30 g 

silica gel (280-400 mesh), eluting with 35% ethyl acetate/hexane while collecting 9 ml 

fractions. Fractions 12-24: are combined and concentrated to afford a 484 mg of a pale 

15 foam. Crystallization from diethyl ether provided 457 mg (61%) of 4-Amino-6-chloro-2-(1-

(7-chlorofuro[2,8c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd# 237) as a white solid. 

H-NMR CcisDMSO): 8 1.49 Cd, J=6.5 Hz, 8), 4.89 (q, J=6.5, 18 Hz, 1), 5.97 {s, 1), 

6.92 (d, J=2 Hz, 1), 7.16 Cbs, 2), 7.65 (s, 1), 8.12 Cd, J=2 Hz, 1) ppm. 
13c-NMR (d6DMSO): 6 21.5; 44.5; 99.0; 107.8; 115.0; 131.9; 187.0; 146.2; 151.2; 

20 154.6; 157.6; 164~5; 170.2 ppm. 

TLC (silica gel-60~ · F-254)~ Rt = 0.34, 50% ethyl acetate/hexane 

Melting Point: 156°C. 

Ultraviolet (A. max, Ethanol), nm{e): 212(36,800); 230(27,000); 249(18,000); 

285(12,000). 

25 Infrared(\! max, mineral oil): 3471, 3152, 2926, 1649, 1537, 1441, 1365, 1286, 

80 

1117, 864 cm-1. 

Mass Spectrum, [M.IZ](relative intensity): [340)(41). 

Analysis: Calculated for C13H10c~40S: C,45. 76; H,2.95; N,16.42. 

Example238 

(Cpd# 288) 

Found: C,45.71; H,2.75; N,16.45. 

4-Amino-6-chloro-2-(1-(furo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine 

7-Chloro-5-{1-hydroxyethyl)-furo[2,3c]pyridine (1.1 g, 4.1 mmole) is dissolved in 10 

ml ethanol in a 50 ml one neck round bottom flask under nitrogen. The solution is 

35 treated with 20% palladium hydroxide on carbon {820 mg) followed by cyclohexene (4.05 
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ml, 40.8 mmole) and the reaction mixture is heated to reflux for S.5 h .• The reaction is 

:filtered through celite and the :filter cake is washed with 16 ml ethanol. The filtrate is 

diluted with 2N sodium hydroxide (8 ml, 16 mmole) and the reaction mixture is stirred 1 

h at room temperature. The ethanol is removed under reduced pressure and the residue 

5 is partitioned between 1 X 50 ml 50% saturated sodium chloride and 4 X 25 ml 

dichloromethane. The combined organics are dried over potassium carbonate and are 

concentrated in vacuo to a colorless oil The crude material is chromatographed over 25 g 

silica gel (230-400 mesh), eluting with .70% ethyl acetate/hexane while collecting 9 ml 

fractions. Fractions 11024 are combined and concentrated t.o give 504 mg (76%) of 5-(1-

10 hydroxyethyl).-furo[2,3c]pyridine. 

H-NMR (CDC1a, TMS): & 1.55 (d, J=6.5 Hz, 8), 4.19 (bs, 1), 5.01 (q, J=6.5, 13 Hz, 

1), 6.78 Cd, J=2 Hz, 1), 7.56 (s, 1), 7~76 (d, J=2 Hz, 1), 8.76 (s, 1) ppm. 
180-NMR (CDCia>: 3 24.7;.69.6; 106.1; 111.8; 132.0; 135.0; 148.8; 151.4; 156.5 

ppm. 

15 TLC (silica gel-60, F-254): Rr = 0.18, 50% ethyl acetate/hexane. 

Infrared Cu max, liquid): 8355; 2973, 1614, 1465, 1280, 1130, 1096, 1034, 880 
-1 cm • 

Mass Spectrum, [MIZ](relative intensity): [163](2). 

20 5-(l~Hydi'oxyethyl)~fmo[2,Sc]pyrldine (450:mg, 2.76 mmole) is dissolved in 6 ml 

dichloromethane .in :a :25 ml one neck round bottom flask under nitrogen. T4e solution is 

cooled to 0°C, is treated with tbionyl chloride (300 µl, 4.14 mmole) in 2 mi 
dichlorometbane, and the reaction is stirred 20 min at 0°C followed by 1 h at room 

temperature. The reaction is qu~ched ·with 1 X 10 ml saturated sodium bicarbonate, the 

25 layers are separated and the aqueous layer is extract.ed with 3 X 10 ml dichloromethane. 

The combined organics are dried over potassium carbonat.e and are concentrated in vacuo 

to give 478 mg (96%) of 5-(1-chloroethyl)-furo[2,Sc]pyridine. 

H-NMR CCDC13, TMS): 8 1.94 (d, J=6.5 Hz, 3), 5.80 (q, J=6.5, 13 Hz, 1), 6.81 (d, 

J•2 Hz, 1), 7.73 (s, 1), 7.78 (d, J=2 Hz, 1), 8.84 (s, 1) ppm. 

30 13C-NMR CCDC13): 8 25.4; 59.3; 106.3; 113.6; 138.0; 134.9; 148.8; 151.5; 153.8 

ppm. 

TLC (silica gel-60, F-254): Rr = 0.55, 50% ethyl acetate/hexane. 

Infrared {u max, liquid): 2980, 1610, 1462, 1308, 1127, 1038, 760 cm·1. 

Mass Spectrum, [MIZ](relative intensity): [181](4). 

85 Analysis: Calculated for C9H8CINO: C,59.32; H,4.46; N,7.69@ 0.34% water found. 
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Found: C,59.05; H,4.39; N,7.58. 

4-Amino-6-chloro-2-mercapto-pyrimidine mesylate salt (602 mg, 2.8 mmole) is dissolved in 

4 ml dry dimethylformamide in a 25 ml one neck round bottom flask under nitrogen. The 

5 solution is cooled to 0°C, is treated with 60% sodium hydride (186 mg, 4.66 mmole) and 

the mixture is stirred 1 hat room t.emperature. 5-(1-chloroethyl)-furo[2,3c]pyridine (424 

mg, 2.8 mmole) in 2 X 1 ml dry dimethylformamide, is added to the reaction and the 

mixture is stirred overnight at room temperature. The reaction mixture is diluted with 1 

X 50 ml diethyl ether and the organic layer is washed with 4 X 25 ml 50% saturated 

10 sodium chloride. The organics are dried over potassium carbonate and are concentrated in 

vacuo to a yellow oil. The crude material is chromatographed over 30 g silica gel (230-400 

mesh), eluting with 50% ethyl acetata'hexane while collecting 9 ml fractions. Fractions 

14-24 are combined and concentrated to afford a 509 mg of a pale foam. Crystallization 

from diethyl ether provided 432 mg (60%) of 4-Amino-6-chloro-2-(1-(furo[2,3-c]pyridin-5-

15 yDethyl)thio-pyrimidine (Cpd# 288) as a white solid. 

H-NMR CdaJ>MSO): 8 1.66 C~ J=6.5 Hz, 3), 5.08 (q, J=6.5, 13 &, 1), 6.11 (s, 1), 

6.96 (d, J=2 Hz, 1), 7.29 (bs, 2), 7.74 (s, 1), 8.16 (d, J=2 Hz, 1), 8.84 (s, 1) ppm. 

18c-NMR CdaDMSO): a 21.9; 44.9; 98.6; 106.3; 114.2; 132.9; 184.3; 149.8; 150.7; 

153.7; 157.4; 164.2; 170.4 ppm. 

20 TLC (silica gel-60, F-254): Rr = 0.20, 50% ethyl acetate/hexane. 

Melting Point: 187-188°0. Ultraviolet Oi. max, Ethanol), nm(E): 281(26,000); 

248(18,900); 281(10,200); 287(10,300); 298(6,340). 

Infrared (u max, mineral oil): 3458, 2925, 1640, 1567, 1532, 1467, 1870, 1284, 821 
-1 cm • 

25 Mass Spectrum, [MIZ](relative intensity): (806](8). 

Analysis: Calculated for C13H 11CIN40S: C,50.90; H,3.61; N,18.26. 

Found: C,60.82; H,3.66; N,18.28. 

Example 289 4-Amino-6-trifluoromethyl-2-(1-(furo[2,3-c]pyridin-5-yl)ethyl)thio-

80 pyrimidine (Cpd# 289) 

35 

The title compound is prepared according to the procedure described for 4-amino-

6-chloro-2-(1-(furo[2,Sc]pyridine-7-yl)ethyl)thio-pyrimidine except that the alkylation of7-

(1-chloroethyl)-fu.ro[2,3c]pyridine is preformed with 4-amino-6-trifluoromethyl-2-mercapto­

pyrimidine (Example 288). Melting Pt 180-181.5°0. 
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Example 242 4·Amino-6-cbioro-2-(1·{2-methylfuro[2,3c]pyridine-5-yl)ethyl)thio-

pyrlmidine (Cpd #242) 

2-Chloro-3-hydroxy-4-iodo-6-(1-hydroxyethyl)..pyridine (3.60 g, 12 mmol) and 

5 propargyl trimethylsilane (2.5 mL, 16.8 mmol) arecombined with cuprous oxide (930 mg, 

6.5 mmol) in 20 mL of pyridine in a screw cap pressure tube. The reactioni as heated to 

110°C·for 9 h, cooled to room temperature, and the volatiles are removed in vacuo. The 

residue is diluted with 50 mL of ethyl ~etate, filtered through celite, and the filtrate is . . 

concentrated in vacuo. The crude material is chromat.ographed over 125 g of silica gel 

10 (280-400 mesh), eluting with 25% ethyl acetatel.hexanes to give 1.21 g (48%) of 7-chloro-5-

(1-hydroxyethyl)-2-methyl-furo[2,8c]pyridine (Melting point 77-79°C). 

A solution of 7-chloro-5-{1-hydroxyethyl)-2-metbyl-furo[2,3c]pyridine (269 mg, 1.27 mmol) 

in 4 mL of ethanol is treated successively with 269 mg of 20% palladium on carbon and 

15 cyclohexadiene (1 . .2 mL, 12. 7 mmol). The reaction is warmed to 85 °0 for 45 min, filtered . . 
through celite and the cake is washed well with methanol. The filtrate is concentrated in 

vacuo to an oil which is partitioned between 25 mL of saturated sodium bicarbonate and 4 

x 15 mL of ethyl acetate. The organics are dried over potassium carbonate and 

concetrated in vacuo to aft'ord 198 mg (88%) of 5-Cl-hydroxyethyl)-2-methyl-

20 furo[.2,Sc]pyridine. 

A solutiQn of 5-Cl-hydroxyethyl)-2-methyl-furo[2,8c]pyridine (207 mg, 1.17 mmol) in 5 mL 

of methylene chloride at 0 °0 is treated with tbionyl chloride (0.127 mL, 1. 75 mmol) and 

the reaction is stirred at room temperature for 1.5 h. The mixture is quenched with 10 

25 mL of saturated sodium bicarbonate. The aqueous layer is extracted with 3 x 10 mL of 

methylene chloride and the combined organics are dried over potassiUJ!l carbonate. The 

organics are concentrated in vacuo to provide 215 mg (94%) of 5-(l-cbloroethyl)-2-methyl­

furo[2~8c]pyridine. 

30 A solution of 4-amino-6-chloro-2-mercapto-pyrimidine mesylate salt (288 mg, 1.1 mmol) in 

2 mL of N,N-dimethylformamide at 0°C is treated with 97 mg (60% in oil, 2.4 mmol) of 

sodium hydride and warmed to room temperature for 1 h. A solution of 5-(1-chloroethyD-

2-methyl-furo[2,3c]pyridine (211mg,1.1mmol)in2x1 mL ofN,N-dimethylformamide is 

added to the mixture and the reaction was stirred for 3 days. The reaction is diluted with 

35 25 mL of ethyl acetate, is washed with 8 x 25 mL of 50% saturated sodium chloride and 
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dried over potassium carbonate. The organics are concetrat.ed in vacuo and the crude 

material was cbromatographed over 20 g of silica gel (280-400 mesh), eluting with 60% 

ethyl acetatelhexanes to afford 220 g of material which was crystallized from ether to 

provide 180 mg (52%) of Cpd #242 (Melting Pt. 161-168°0). 

Following the general procedure of Example 242 and including non-critical changes, but 

utilizing intermediates from this preparation and/or the appropriate pyrimidine precursor, 

the following compounds are synthesized: 

10 Example 240/Cpd #240 4-Amino-6-chloro-2-(1-(7-chloro-2-methylfuro[2,Sc]pyridine-5-

yl)ethyl)tbio-pyrimidine, Melting Pt. 174-175°0. 

7-Chloro-5-{1-hydroxyethyl)-2-methyl-fnro[2,Sc]pyridine (684 mg, 8.0 mmole) was dissolved 

in 5 ml of dichloromethane in a 10 ml one neck round bottom flask under nitrogen. The 

15 solution was cooled t.o O°C, was treated with thionyl chloride (827µ1, 4.5 mmole), and the 

reaction was stirred for 80 min at 0°0 followed by 1 h at room temperature. The reaction 

was added to 25 ml of saturated sodium bicarbonate, was diluted with 15 ml of 

dichlorometbane, and the mixture was stirred vigorously. The aqueous layer was washed 

with 8 x 10 ml of dichloromethane, and the combined organics were dried· aver potassium 

20 carbonate. The dried organics were concentrated in vacuo to give 640 mg (98%) of 7~ 

chloro-~..(1-chloroethyl)-2;.methyl-furo[2,Sc]pyridine as·a yellow solid (Melting Point: 4s; 

50°C). 

4-Amino-6-chloro-2-mercapt.opyrimidine mesylate salt (442 mg, 1.7 mmole) was suspended 

25 in 4 ml of dry dimethylformamide in a 10 ml one neck round bottom flask under nitrogen. 

The suspension was cooled to 0°0, was treated with sodium hydride (187 mg, 8.44 mmole}, 

and the mixture was stirred for 1 hat room temperature. 7-Chloro-5-(1-chloroethyl)-2· 

methyl-furo[2,Sc]pyridine (395 mg, 1.7 mmole), in 1x2 ml of dry dimethylformamide, was 

added dropwise to the reaction and the mixture was stirred for 60 h. The reaction 

SO mixture was diluted with 50 ml of ethyl acetate, was washed with 4 x 25 ml of 50% 

saturated sodium chloride, and the organics were dried over anhydrous potassium 

carbonate. The dried organics were concentrated in vacuo to an amber oil. The crude 

material was chromatographed over 20 g of silica gel (230-400 mesh), eluting with 80% 

ethyl acetate/hexane while collecting 9 ml :fractions. Fractions 17-30 were combined and 

85 concentrated to give 410 mg of an off-white solid which was washed with 20 ml 1:1 
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hewme/diethyl ether to afford 385 mg (64%) of 4-amino-6-chloro-2-(1-(7-chloro-2-methyl­

furo[2,Sc)pyridin-5-yl)ethylthio)-pyrimidine Cpd 240 (Melting Point: 174-175°0). 

Example 241/Cpd #241 4-Amino-6-trifluoromethyl-2-(1-(7-chloro-2-

5 methylfuro[2,8c]pyridine-5-yl)ethyl)thio-pyrimidine, Melting Pt. 160-161°0. 

4-Amino-2-mercapto-6-trifluoromethyl•pyrimidine mesylate· salt (740 mg, 2.5 mmole) was 

suspended in 8 ml of dry climethylformamide in a 25 ml one neck round bottom flask 

under nitrogen. The suspension was cooled to 0°C, was treated with sodium hydride (220 

10 mg, 5.5 mmole), and the mixture was stirred for 1 h at room temperature. 7-Chloro-6-Cl­

chloroethyl)-2-methyl-furo[2,8c]pyridine (585 mg, 2.6 mmole), in 2 x 2 ml of dry 

dimethylformamide, was added dropwise t.o the reaction and the mixture was stirred 18 h. 

The reaction mixture was diluted with 60 ml of ethyl acetate, was washed with 4 x 25 ml 

of 50% saturated sodium chloride, and the organics were dried over anhydrous potassium 

15 carbonate. The dried organics were concentrated in vacuo to a yellow oil The crude 

material was chromatographed over 50 g of silica gel (280-400 mesh), eluting with 25% 

ethyl acetate/hexane while collecting 9 ml fractions. Fractions 19-89 were combined and 

concentrated to give 410 mg of an off-white solid which was washed with 20 ml 1:1 

hexane/diethyl ether to atrord. 385 mg (68%) of 4-amino-2-(1-(7-chloro-2-methyl-

20 furo[2,3c]pyridin-5-yl)ethylthio)-6-tritluoromethyl~pyrimidine (Cpd 241) as a white solid 

(Melting Point: 160-161°0); 

25 

EXample 248/Cpd #248 4-Amino-6-trifluoromethyl-2-(1-(2-methylfuro[2,Sc]pyridine-5-

yl)ethyl)thio-pyrimidine, Melting Pt. 180-181°0. 

4-Amino-2-mercapto-6-tritluoromethyl-pyrimidine mesylate salt (616 mg, 2.1 mmole) was 

suspended in 8 ml of dry dimethylformamide in a 50 ml on:e neck round bottom flas' 

under nitrogen. The suspension was cooled to 0°C, was treated with sodium hydride (176 

mg, 4.4 mmole), and the mixture was stirred for 1 hat room temperature. 5-(1-

80 Chloroethyl)-2-methyl-furo[2,8c]pyridine (418 mg, 2.1mmole),in2 x 2 ml of dry 

dimethylformamide, was added dropwise to the reaction and the mixture was stirred 18 h. 

The reaction mixture was diluted with 50 ml of ethyl acetate, was washed with 4 x 25 ml 

of 50% saturated sodium chloride, and the organics were dried over anhydrous potassium 

carbonate. The dried organics were concentrated in vacuo to a yellow oil. The crude 

85 material was chromatographed over 30 g of silica gel ·(280-400 mesh), eluting with 80% 
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ethyl acetate/hexane while collecting 9 ml fractions. Fractions 24-48 were combined and 

concentrated to give 562 mg of an off-white solid which was washed with diethyl ether to 

afford 478 mg (67%) of 4-amino-2-(1-(2-methyl-faro[2,3c]pyridin-5-yl)ethylthio)-6-

trifluoromethyl-pyrimidine (Cpd 243) (Melting Point: 180-181°C). 

Example 244 · 4-Amino-6-chloro-2-(1-(6-chloro-5-methox:y-4-vinyl-2-pyridyl)ethyl)thio-

pyrimidine (Cpd #244) 

A solution of 2-cbloro-3-hydroxy-4-iodo-6-(1-hydroxyethyl)-pyridine (3.6 g, 12 

10 mmol) in 86 mL of N,N-dimethylformamide is treated with bis{triphenylphosphine)­

palladium dichloride (632 mg, 0.9 mmol) and tetravinyltin (2. 7 m.L, 15 mmol) and heated 

at 50°C for 24 h and at room temperature for 40 h. The mixture is poured into 300 mL of 

ethyl acetate, ffit.ered through a celite pad and the filtrate is washed with 4 x 50 mL of 

saturated sodium chloride. The organics are concentrated in vacuo and the crude material 

15 is cbromatographed over 150 g of silica gel (280-400 mesh), eluting with 25% ethyl 

acetatelhexanes to provide 1.68 g (70%) of 2-chloro-3-hydroxy-4-vinyl-6-(1-hydroxyethyl)­

pyridine. 

A solution of2-chloro-8-hydroxy-4-vinyl-6-{1-hydroxyethyl)-pyridine (1~46 g, 7.31 mmol) in 

20 12. mL of N,N-dimetbylformamide is: treated with sodium.hydride (292 mg,.·60% in oil, 7.31 · 

mmoD and stirred at room temperature. for l h. The mixture is treated with methyl iodide 

(0.5 m.L, 8.04 mmol) and stirred for 2 h. The reaction is diluted with 125 mL of ethyl 

acetate and washed with 4 :x 50 mL of saturated sodium chloride. The organics are dried 

over potassium carbonate and concentrated in vacuo. The crude material is 

25 chromatographed over 150 g of silica gel (230-400 mesh), eluting with 25% ethyl 

acetate/he:xanes to give 1.09 g (78%) of 2-chloro-8-methoxy-4-vinyl-6-(1-hydroxyethyl)­

pyridine. 

A solution of 2-chloro-3-methoxy-4-vinyl-6-(1-hydroxyethyl)-pyridine (446 mg, 2.09 mmol) 

80 in 10 mL of methylene chloride at 0°C is treated with thionyl chloride {0.227 mL, 3.13 

mmol) and stirred at room temperature for 1 h. The reaction is quenched with 15 mL of 

saturated sodium bicarbonate. The aqueous layer is extracted with 8 x 10 mL of 

methylene chloride. The combined organics are dried over potassium carbonate and 

concentrated in vacuo to provide 447 mg (92%) of 2-chloro-3-methox:y-4-vinyl-6-(1-

85 chloroethyl)-pyridine. 
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A solution of 4-amino-6-chloro-2-mercapto-pyrimidine mesylate salt (433 mg, 1.68 mmoD 

in 4 mL of N,N-dimethylformamide at 0°C is treated with 141 mg (60% in oil, 8.53 mmol) 

of sodium hydri~e and warmed to room temperature for 1 h. A solution of 2-chloro-3-

methoxy-4-vinyl-6-(1-chloroethyl)-pyricline (390 mg, L68 mmol) in 2 x 1 mL ofN,N-

5 dimethylformamide is added t.o the mixture and the reaction is stirred for 20 h. The 

reaction is diluted with 50 mL of ethyl acetate, is washed with 4 x 26 mL of 50% 

saturated sodium.chloride.and dried over potassium carbonate. The organics·are· 

concentrated in vacuo and the crude material is chromatographed over 20 g of silica gel 

(280-400 mesh), eluting with 25% ethyl acetatelhexanes to afford 122 mg (20%) of Cpd 

10 #244 (Melting Pt. 157-158 °C). 

Example245 

(Cpd#245) 

4-Amino-6-cbloro-2-(1-(4-ethyl-5-methoxy-2-pyridyl)ethyl)thio-pyrimidine 

15 A solution of 2-chloro-3-methoxy-4-vinyl-6-(1-hydroxyetbyl)-pyrimne (485 mg, 2.27 

mmol} in 10 mL of ethanol is t.reat.ed with 485 mg or 20% palladium on carbon and 1,4-

cyclobexadiene (2.0 mL, 21 mmol} and the reaction is refluxed for 4 h. The catalyst is 

removed by filtration through eelite and the filter pad washed well with methanol. The 

filtrate is concentrated in vacuo. and the residue is partitioned between 25. mL of saturated 

20 sodium bicarbonate and 4 x 25 ~ of ethyl acetate. The combined organics are dried over 

potassium carbonate and concentrated in vacuo. The crude material is chromatographed 

over 20 g of silica gel (280-400 mesh), eluting with 100 mL of 50% ethyl acetate/hexanes 

followed by 80% ethyl acetate/hexanes to afford 256 mg (68%) of3-methoxy:4-ethyl-6-(1-

hydroxyethyl)-pyridine. 

25 

A solution of 8-methoxy-4-ethyl-6-(1-hydroxyethyl)-pyridine (286 mg, 1.8 mmol) in 5 mL of 

methylene chloride at 0°C is treated with thionyl chloride (0.141 mL, L95 mmol) and 

stirred at room temperature for 1 h. The reaction is quenched with 12 mL of saturated 

sodium bicarbonate. The aqueous layer is extracted with 3 x 10 mL of methylene chloride. 

80 The combined organics are dried over potassium carbonate and concentrated in vacuo to 

provide 249 mg (96%) of 8-methoxy-4-ethyl-6-(1-chloroethyl)-pyridine. · 

A solution of 4-amino-6-chloro-2-mercapto-pyrimidine mesylate salt (290 mg, 1.1 mmol) in 

2 mL ofN,N-dimethylformamide at O°C is treated with 92 mg (60% in oil, 2.3 mmol) of 

35 sodium hydride and warmed to room temperature for 1 h. A solution of 8-methoxy-4-
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ethyl-6-(1-chloroethyl)-pyridine-(225 mg, 1.1mmol)in2 x 1 mL ofN,N-dimethylformamide 

is added dropwise to the mixture and the reaction was stirred for is. h. The reaction is 

diluted with 50 mL of ethyl acetate, was washed with 4 x 25 mL of 50% saturated sodium 

chloride and dried over potassium carbonate. The organics are concetrated in vacuo and 

5 the crude material is ehromatographed over 20 g of silica gel (280-400 mesh), eluting with 

50% ethyl acetatelhexanes to afforcl256 mg of an oil which upon crystallization ·from ether 

gave 188 mg (58%) of Cpd #245 (Melting Pt~ 136-137 °C). 

Example 246 4-.Amino-6-chloro-2-(1-(3-methylfuro[2,8c]pyridine-5-yl)ethyl)tbio-

10 pyrimidine (Cpd #246) 

A solution of 2-chloro-8-hydroxy-4-iodo-6-(1-hydroxyethyl)-pyridine (8.6 g, 12 mmol) in 

24 mL of N,N-dimethylformamide at 0 °C is treated with 480 mg (60% in oil, 12 mmol) of 

sodium hydride and stirred at room temperature for 1 h. The reaction is treated with 1.14 

15 g (13.2 mmol) of allyl bromide and stirred for 2 h. The mixture is poured into 125 mL of 

ethyl acetate and washed with 4 x 50 mL of saturated sodium chloride, 2 x 25 mL of 60% 

saturated sodium carbonate and dried over potassium carbonate. The dried organics are 

concentrated in vacuo, diluted with 20 mL of hexanes, and cl>iJJed to -15 °C . The solid is 

mtered to provide 8.61 g (89%) of 2-chloro-8-(l-propen-3-yl)-4-iodo-6-(1-hydroxyethyl} 

20 pyridine. 

Method A:. 

A solution of 2-chloro-8-(1-propen-3-yl)-4-iodo-6-(1-hydroxyethyl)-pyridine (3.50 g (10.3 

mmol) in 80 mL ofN,N-dimethylformamide is treated successively with sodium formate 

25 (872 mg, 12.8 mmol), sodium carbonate (3.28 g, 30.9 mmol), tetrabutylammonium chloride 

(3.91 g, 14.1 mmol) and palladium acetate {180 mg, 0.6 mmol). The r~action is warmed to 

50 °C for 2 h, was cooled to room temperature, and is diluted with 150 mL of ethyl 

acetate. The organics are washed with 4 x 50 mL of 50% saturated sodium chloride, dried 

over potassium carbonate, and concentrated in vacuo. The crude material is dissolved in 

30 50 mL of methanol, treated with DARCO, and refluxed for 20 min. The mixture is filtered 

through celite and concentrated in vacuo. The crude material is chromatographed over 50 

g of silica gel (280-400 mesh}, eluting with 25% ethyl acetate/hexanes to afford 631 mg 

(29%) of 7-chloro-5-(1-hydroxyethyl)-3-methyl-furo[2,Sc]pyridine (Melting point 67-68 °0). 

35 A solution of 7-chloro-5-Cl-hydroxyethyl)-3-methyl-furo[2,Sc]pyridine (550 mg, 2.6 mmol) in 
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12 mL of ethanol is trmted with 20% palladium hydrOnde of carbon (550 mg) and 

cyclohexadiene (2.6 mL, 28 mmol) and the reactionias heated to reflux for 2 h. The 

mixture is cooled, filtered through celite, and the tilter pad is washed well with methanol 

The filtrate is concentrated in vacuo and the residue partioned between 25 mL of 

5 saturated sodium bicarbonate and 4 x 20 mL of methylene chloride. The combined 

organics ware dried over potassium carbonate and concentrated in vacuo to give 422 mg 

(92%) of 5-(1-hydroxyethyl)-3-methyl-furo[2,3c]pyridine (Melting point 5e.58 °C). 

MethodB: 

10 Part 1: 3-(1-propen-3-yl)-2-chloro-6-Cl-hydroxyethyl)-4-iodo-pyridine (40 g, 117 .8 mmole) 

was combined with N,N'-azo-bis(isobutyryl)nitrile (1.94 g, 11.8 mmole) in 260 ml benzene 

in a flame dried 500 ml one neck round bottom flask under nitrogen. The solution was 

warmed to reflux and was treated rapidly dropwise with tnoutyltin hydride (34.2 ml, 

127.2 mmole) in 60 ml dry benzene. The reaction was stirred for 1 hat reflux, was cooled, 

15 and the benzene was removed in vacuo. The residue was cbromatographed over 750 g 

silica gel (230-400 mesh), eluting with 2 110% ethyl acetate/hexane, 2 1 20% ethyl 

acetate/hexane, followed by 3 1 35% ethyl acetate/hexane, and after a 2 1 forerun collecting 

50 ml fractions. ~ 54-102 were combined and concentrated to afford 22.2 g (88%) 

of 7-cbloro-2,8-dihydro-5-(1~hydroxyethyl)-3-methyl-furo[2,3c]-pyridine as a pale yellow oil. 

20 1H NMR CCDC13, TMS):·8 L37 Cd, J=7 Hz, 3), 1.48 (d, J=6.5 Hz, 3), 2.91Cbs,1), 3.65 Cbs, 

1), 4.24 (t, J=8.8 Hz, 1), 4.83 (m, 2), 7.12 (m, 1) ppm. 

Part 1 (Preferred Alternate): 

A solution of 2-chloro-8-(1-propen-3-yl)-4-iodo-6-Cl-hydroxyethyl)-pyridine (1.06 g, 8.14 

25 mmol) in THF (5 mL) is treated with 50 % hypophosphorous acid (2.18 g, 15. 78 mmol), 

triethylamine (1.75 g, 17.33 mmol), and 2,2'-azobis{2-methylpropino-nitrile) CAIBN; 192 

mg, 1.23 mmol). The solution is stirred at reflux for 2 hours. The solution is allowed to 

cool and concentrated in vacuo. Sat'd NaHC03 is added, and the mixture is extracted 8x 

· EtOAc. The organics are dried over MgSO 4, and concentrated in vacuo. The crude light 

80 yellow oil ~ chromatographed (8i02, hexane I ethyl acetate, 2:1) to yield 650 mg (97%) of 

7-chloro-2,3-dihydro-5-(1-hydroxyethyl}-3-methyl-furo[2,S-c]pyridine, mp 67-68°C. 

Part 2: 7-Chloro-2,3-dihydro-5-Cl-hydroxyethyl}-3-methyl-furo[2,3c]-pyridine 

(26 g, 122 mmole) was dissolved in 200 ml methanol in a 500 ml one neck round bottom 

35 flask, was treated with 5.5 g DARCO, and was refluxed for 20 min. The mixture was 
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tiltered through celite and the filter cake was washed with methanol. The filtrate was 

concentrl!-ted in vacuo to give 25 g of a pale oil. The oil was dissolved in 160 ml absolute 

ethanol, was treated with 5.5 g 20% palladium hydroxide on carbon, and was diluted with 

60 ml (120 mmole) of 2N aqueous sodium hydroxide. The mixture was hydrogenated at 22 

5 PSI for 20 h. The catalyst was removed by filtration and the filter cake was washed with 

tresh absolute ethanol. The filtrate was concentrated in vacuo to a pasty residue and was 

partitioned between 1 x 200 ml 50% saturated sodium bicarbonate and 4 x 100 ml 

dichloromethane. The organics were dried over potassium carbonate and were 

concentrated in vacuo to provide 20.1 g (93%) of2,3-dihydro-5-(1-hydroxyethyl)-3-metbyl-

10 furo[2,3c]-pyridine as a pale yellow oil. 1H NMR (CDC13, TMS): 8 L86 Cm, 8), 1.48 Cm, 3), 

8.56 (m, 1), 4.05 Cbs, 1), 4.18 (m, 1), 4.86 (t, J=9 Hz, 1), 4.87 (q, J=6.4, 12.9 Hz, 1), 7.15 (s, 

1), 8.08 (s, 1) ppm. 

2,8-Dihydro-5-(l-hydroxyethyl}-3-methyl-furo[2,8c1-pyridine (20.1 g, 112 mmole) was 

15 dissolved in 112 ml pyridine in a 200 ml one neck round bottom flask under nitrogen. The 

solution was treated with acetic anhydride (31.2 ml, 836 mmole) and was stirred overnight 

at room temperature. The pyridine was removed in vacuo and the residue was taken up 

in 200 ml ethyl acetate. The solution was stirred vigorously for one hour with 200 ml 

saturated sodium bicarbonate containing 35 g solid sodium bicarbonate. The layers were · 

20 separated and the organi~.layer was extracted with 4 x 1oo·ml 50% saturated sodium­

chloride. The organics were dried over.anhydrous magnesium,sulfat.e and were 

concentrated in vacuo to give 24.8 g (quant) of 5-(1-acetoxyethyl)-2,3-dihydro-S-methyl­

furo[2,3c]pyridine as a pale oil. 1H NMR (CDCI3, TMS): 8 1.36 (m, 8), 1.58 Cm, 3), 2.11 

Cm, S), 8.57 Cm, 1), 4.14 Ct, J=8.4 Hz, 1), 4.75 Ct, J=8.4 Hz, 1), 5.89 (q, J=6.5, 13 Hz, 1), 

25 7.18 (m, 1), 8.12 Cs, 1) ppm. 

5-Cl-Acetoxyethyl)..2,3-dihydro-3-methyl-furo[2,3c]pyridine (24.3 g, 110 mmole) was 

combined with 2,3,5,6-tetrachlorobenzoquinone (29.6 g, 120.4 mmole) in 500 ml dio:xane in 

a 1000 ml one neck round bottom 11ask under nitrogen. The reaction was warmed to a 

80 gentle reflux for 24 h, was cooled to room temperature, was filtered and the filter cake 

was washed well with ethyl acetate. The filtrate was concentrated in vacuo to a reddish 

brown slurry which was diluted with 100 ml dioxane, was filtered, and the filter cake was 

washed with diethyl ether. The filtrate was concentrated to a brown oil, was diluted with 

500 ml methanol followed by 185 ml (370 mmole) of .2N sodium hydroxide, and the 

85 reaction was stirred 1 h at room temperature. The methanol was removed in vacuo, the 
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aqueous residue was diluted with 300 ml water, and the mixture was extracted with 4 x 

100 ml dichloromethane. The combined organics were backwashed with 2 x 100 ml 1N 

sodium hydroxide, were dried over potassium. carbonate, and were concentrated in vacuo 

to a greenish oil The oil was dissolved in 200 ml methanol and was refluxed with 

5 DARCO for 20 min. The mixture was filtered through celit.e, the flit.er cake was washed 

well with methanol, and the flltrate was concentrated in vacuo to provide 18.4 g (94%) of 

5-Cl-hydroxyethyl}3-methyl-furo[2,Sc]pyridine (Melting Point: 56-58DC). 

A solution of 5..(1-hydroxyethyl)-3-methyl-furo[2,3c]pyridine (436 mg, 2.46 mmol) in 10 mL 
'·. 

10 of methylene chloride at 0 °C is treated with thionyl chloride (0.268 m.L, 3.69 mmol) and 

the reaction is stirred at room temperature for 1.5 h. The mixture is quenched with 15 

mL of saturated sodium bicarbonate. The aqueous layer is extract.ed with 3 x 10 mL of 

methylene chloride and the combined organics are dried over potassium carbonate. The 

organics are concentrated in vacuo to provide 467 mg (97%) of 5-(1-chloroetbyl)-8-methyl-

u; foro[2,Sc]pyridine. 

A solution of 4-amino-6-chloro-2-mercapto-pyrimidine mesylate salt (589 mg, 2.28 mmol) 

in 6 mL of N,N-dimethylformamide at 0°0 is treated with 192 mg (60% in oil, 4.8 mmol) of 

sodium hydride and warmed to room temperature for 1 h. A solution of 5-Cl-chloroethyl)-

20 3-methyl-furo[2,3c]pyridine (447·mg7 2.28 mmol) in 2 x 2 mL ofN,N-dimetbylformamide is 

added to the mixture and the reaction was stirred for 18 h. The reaction is diluted with 

70 mL of ethyl acetate, was washed with 4 x ·50 mL of 50% saturated sodium chloride and 

dried over potassium. carbonate. The organics ,are concetrated in vacuo and the crude 

material is chromatographed over 25 g of silica gel (230-400 mesh), eluting with 40% ethyl 

25 acetatelhexanes to afford 460 mg of material which is washed with ether to provide 869 

mg (50%) of Cpd #246 (Melting Pt. 184-185°0). 

30 

Example 247 4-Amino-6-chloro-2-(1-(2,8-clihydrofuro[2,8c]pyridine-5-yl)ethyl)thio-

pyrimidine (Cpd #247) 

5-Cl-HydroxyethyD-furo[2,8c]pyridine (489 mg, 3.0 mmol) is dissolved in a small 

PARR shaker bottle which had been pretreated with 0.239 mL (8.6 mmol) of acetyl 

chloride. The solution is treated with 210 mg of 20% palladium hydroxide on carbon 

catalyst and the reaction is shaken under 20 psi (to 14 psi) of hydrogen for 2 h. The 

85 catalyst is removed by filtration through celite and the filter pad washed well with 
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methanol. The filtrate is concentrated and partitioned wetween 20 mL of saturated 

sodium bicarbonate and 4 x 10 mL of methylene chloride. The combined organics are 

dried over potassium carbonate and concetrated. The crude material is chromatographed 

over 20 g of silica gel (230-400 mesh), eluting with 4:2:1 chloroform/ethyl acetate/acetone 

5 to afford 495 mg (99%) of 5-(1-hydroxyethyl)-(2,8-dihydro)furo[2,3c]ppidine. 

A solution of 5-(1-hydroxyethyD-C2,3-dihydro)furo[2,8c]pyridine (495 mg, 8~0 ·mmol) 10 mL 
of methylene chloride at 0°C is treated with thionyl chloride and stirred at room 

temperature for 2 h. The reaction is quenched with 10 mL of saturated sodium 

10 bicarbonate and partition between 10 mL of saturated sodium bicarbonate and 4 x 10 mL 

of methylene chloride. The combined organics are concentrated in vacuo to give 495 mg 

(89%) of 5-(1-chloroethyl)-(2,S-dibydro)furo[2,8c]pyridine. 

A solution or 4-amino-6-chloro-2-mercapto-pyrimidine mesylate salt (788 mg, 3.0 mmol) in 

15 8 mL of N,N-dimethylformamide ~t 0°C is treated with 243 mg (60% in o~ 6.1 mmol) of 

sodium hydride and warmed to room temperature for 1 h. A solution of 5-(1-chloroethyl)­

(2,8-dihydro)furo[2,3c]pyridine (495 mg, 2.7 mmol) in 2 x 2 mL ofN,N-dim.ethylformamide 

is added dropwise to the mixture and the reaction is stirred overnight. The mixture is 

dilut.ed with 60 .mL of ethyl acetate, was washed with 4 x 25 mL of 50% saturated sodium· 

20 chloride and: dried over potassium. carbonate. The organics are concetrated in vacuo ·and 

the crude material was chromatographed ·over 50 g of silica gel (280-400 mesh), eluting 

with 85% ethyl acetatelhexanes to aft'ord 600 mg (66%) of Cpd #24 7. Melting Pt. 155-

1560C. 

25 Example 248 4-Amino-6-chloro-.2-Cl-(8,S-dimethyl-2,S-dihydrofuro[2,8c]pyridine-5-

yl)ethyl)thio-pyrimidine (Cpd #248) 

A solution of 2-chloro-8-hydroxy-4-iodo-6-(1-hydroxyethyD-pyridine (4.49 g, 15 

mmol) in 25 mL ofN,N-dimethylformamide at 0 °C is treated with 600 mg (60% in oil, 15 

30 mmol) of sodium hydride and stirred at room temperature for 1 h. The reaction is treated 

with 1. 7 mL (16.5 mmol) of 2-methyl-3-bromopropene and stirred for 2 h. The mixture is 

diluted with 150 mL of ethyl acetate and washed with 4 x 50 mL of 1:1 50% saturated 

sodium chloride/sodium bicarbonate, and dried over potassium carbonate. The crude 

material is chromatographed over 150 g of silica gel (280-400 mesh), eluting with 25% 

35 ethyl acetatelhexanes to give 3.94 g (74%) of 2-chloro-S-{2-methyl-1-propen-3-yl)-4-iodo-6-
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(1-hydroxyethyl)-pyridine. · 

A solution of 2-chloro-3-{2-methyl-1-propen-3-yl)-4-iodo-6-(1-hydroxyethyl)-pyridine (3.8 g 

(10.9 mmol) in 18 mL ofN,N-dimethylformamide is treated successively with sodium 

5 formate (7~2 mg, 10.9 mmol), triethylamine (4.6 mL, 82. 7 mmol), tetrabutylammonium 

chloride (3.03 g, 10.9 mmol) and palladium acetate (122 mg, 0.54 mmol). The reaction is 

warmed to 60 °C for 3 h, and was stirred at room temperature overnight. The reaction 

mixture is diluted with 100 mL of ethyl acetate, washed with 4 x 50 mL of 50% saturated 

sodium chloride, dried over potassium carbonate, and concentrated in vacuo. The crude 

10 material is dissolved in methanol, treated with DARCO, and refluxed for 20 min. The 

mixture is filtered through celite and concentrated in vacuo. The crude material is 

chromatographed over 100 g of silica gel (280-400 mesh), eluting with 25% ethyl 

acetat.e/hexanes to afford 1.41 g (55%) of 7-cbloro-5-(1-hydroxyethyl)-2,3-dihydro-S,3-

dimethyl-furo[2,3c]pyridine. 

16 

A solution of 7-chloro-5-Cl-hydroxyethyl)-2,3-dihydro-3,8-dimethyl-furo[2,8c]pyridine (425 

mg, 1.87 mmol) in 20 mL of ethanol is treated with 20% palladium hydroxide of carbon 

(200 mg) and shaken under a hydrogen atmosphere (20-14 psi) for 8 h. The mixture is 

filtered through celite. The .filtrate is concentrated in vacuo and the residue partioned 

20 between 20 mL of saturated sodium -bicarbonate and 4 x 20 mL of methylene chloride. 

The combined organics are dried over p·otassium carbonate and concentrated in vacuo to 

give 305 mg (85%) of 5-Cl-bydroxyethyl)-2,S-dibydro-3,8-dimetbyl-furo[2,8c]-pyridine. 

A BQlution of 5-( 1-bydroxyethyl)-2,S-dihydro-3,3-dimethyl-furo[2,Sc]pyridine (805 mg, 4.17 

25 mmol) in 15 mL of methylene chloride at 0 °C is treated with thionyl chloride (0.439 mL, 

6.25 mmol) and the reaction is stirred at room temperature for 2 h. The mixture is 

quenched with 25 mL of saturat.ed sodium bicarbonate. The aqueous layer is extracted 

with 3 x 20 mL of methylene chloride and the combined organics are dried over potas_sium 

carbonate/magnesium sulfate. The organics are concentrated in vacuo to provide 880 mg 

SO (99%) of 5-(1-chlo:roethyl)-2,8-clihydro-8,8-dimethyl-furo[2,3c]pyridine. 

A solution of 4-amino-6-chloro-2-mercapto-pyrimidine mesylate salt (1.04 g, 4.04 mmol) in 

12 mL ofN,N-dimethylformamide at O°C is treated with 339 mg (60%in oil, 8.5 mmol) of 

sodium hydride and warmed to room temperature for 1 h. A solution of 5-(l-chloroethyl)-

85 2,3-dihydro-8,S-dimethyl-furo[2,3c]pyridine (856 mg, 4.04 mmol) in 2 x 8 mL ofN,N-
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dimethylformamide is added to the mixture and the reaction stirred for 24 h. The 

reaction is diluted with 100 mL of ethyl acetate, washed with 4 x 50 mL of 50% saturated 

sodium chloride and dried over potassium carbonate. The organics are concetrated in 

vacuo and the crude material was chromatographed over 100 g or silica gel (280-400 

5 mesh), eluting with 40% ethyl acet.atelhexanes to afford 1 g or material which is 

crystallized from ether to provide 878 mg (65%) or Cpd #248 (Melting Pt. 169-17000). 

10 

Example 250/Cpd #250 4-Amino.6-chloro.2-{1-{7.cltloro--3,3-dimethyl-2,S­

dihydrotµro[2,Sc]pyridine-5-yl)ethyl)thio.pyrimidine, Melting Pt. 203-205°0. 

7-Chloro-2,3-dihydro-8,3·dimethyl-5-(1-hydroxyethyl)-furo[2,Sc]pyridine (1.12 g, 4.9 mmole} · .. 

was dissolved in 10 ml of dichloromethane in a 50 ml one neck round bottom flask under 

nitrogen. The solution was cooled to 0°0, was treated with thionyl chloride (520 µl, 7.4 

mmole), and the reaction was stirred for 20 min at 0°0 followed by 1 h at room 

15 temperature. The reaction was added to 20 ml of saturat.ed sodium bicarbonate. the 

aqueous layer was washed with 8 x 10 ml of clichloromethane, and the combined organics 

were dried over potassium carbonate. The dried organics were concentrated in vacuo to 

give 1.14 g (94%) of 7-chloro-5-(l•cbloroethyl)-2,3-dihydro-3,8-dimethyl-furo[2,8c]pyridine 

as a pale yellow oil. 1H NMR (CDC1s, TMS): 8 1.39 Cs, 3), 1.40 Cs, 3), 1.85 Cd, J = 6.6 Hz, 

20 3), 4.40 (s, 2), 5.10 (q,.J = 6.6, 18.2 Hz, 1), 7.23 (s, 1) ppm. 

4-Am.ino-6-chloro.2-mercaptopyrimidine mesylate salt (541 mg, 2.1 mmole) was dissolved 

in 8 ml of dry dimethylformamide in ~ oven dried 50 ml two neck round bottom flask 

under nitrogen. The solutiop. was cooled to 0°C, was treated with sodium hydride (176 

25 mg, 4.4 mmole), and the mixture was stirred for 1 h at room temperature. 7-Chloro-5-{1-

chloroethyl)-2,S-dihydro-S,S-dimetb.yl-furo[2,Sc]pyridine (492 mg, 2.0 mmole), in 2 x 2 ml 

of dry dimethylformamide, was added dropwise to the reaction and the mixture was 

stirred for 24 h. The reaction mixture was diluted with 70 ml of ethyl acetate, was 

washed with 4 x 25 ml of 50% saturated sodium chloride followed by 1 x 25 ml of 

80 saturated sodium chloride, and the organics were dried over anhydrous potassium 

carbonate. The dried organics were concentrated in vacuo to a light amber oil. The crude 

material was chromatographed over 100 g of silica gel (230-400 mesh), eluting with 85% 

ethyl acetate/hexane while collecting 9 ml fractions. Fractions 22-88 were combined and 

concentrated to give an oft'-white solid. Washing the solid with diethyl ether provided 318 

35 mg ( 43%) of 4-amino-6-chloro-2-(1-{7-chloro-2,3-dihydro-3,8-dimethyl-furo[2,3c]pyridin-5-
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yl)ethylthio)-pyrimidine as a white solid (Melting Point: 203-205°0). 

Example 249/Cpd #249 4-Amino-6-chloro-2-(1-(3-ethylfaro[2,Sc]pyridine-5-yl)ethyl)tbio-

pyrimjd;ne, Melting Pt. 125-126°0. 

5 

2-Chloro-8-hydroxy-6-(1-hydroxyethyl)-4-iodo-pyridine (4.49 g, 15 mmole) was dissolved in 

25 ml dry dimethylformamide in an oven dried 50 ml two neck round bottom flask under 

nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (600 mg, 15 

mmole), and the mixture was stirred 1 h at room temperature. The mbtture was treated 

10 with crotyl chloride (1.6 ml, 16.5 mmole) and one crystal or lithium iodide and the reaction 

mixture was stirred 20 h at room temperature. The reaction miXture was diluted with 

100 ml ethyl acetate, was washed with 4 x 50 ml 50% saturated 1:1 sodium 

chloride/sodium bicarbonate, and was dried over anhydrous magnesium sulfate/potassium 

carbonate. The dried organics were concentrated in vacuo to a yellow oil which was 

15 crystallized from hexane to give 4. 72 g {89%) or S-(2-butenyloxy)-2-cbloro-6-(1-

hydroxyetb.yl)-4-iodo-pyridine as a white solid (Melting Point: 61-62.5°0). · 

2-Chloro-3-(2-butenyloxy)-6-(1-bydroxyethyl)-4-iodo-pyridine (2.12 g, 6 mmole) was 

20 combined with tetrabutylammonium chloride (2.28 g, 8~2 mmole), sodium -formate ·(507 mg, 
7.5 mmole), sodium carbonate (1.91g,18 mmole) and palladium acetate (78 mg,-0~35 

mmole) in 18 ml dimethylformamide in an oven dried 50 ml two neck round bottom flask 

under nitrogen. The reaction was warmed to 80°0 for 2 h, was diluted with 100 ml ethyl 

acetate, and the mixture was extracted with 4 x 50 ml 50% saturated 1:1 sodium 

25 chloride/sodium bicarbonate. The organics were dried over potassium carbonate and were 

concentrated in vacuo to a brown oil. The crude oil was taken up in 50 ml methanol, was 

refluxed with Darco for 20 min, and was filtered through celite. The filtrate was 

concentrated in vacuo to a crude amber oil which was chromatographed over 50 g silica 

gel (230-400 mesh) eluting with 37 .5% ethyl acetate/hexane while collecting 9 ml fractions. 

SO Fractions 26-37 were combined and concentrated to give 484 mg (86%) of7-chloro-5-(1-

hydroxyethyl)-S-ethyl .. furo[2,Sc]pyridine as a pale oil which crystallized on standing 

(Melting Point: 43-45°0). 

7-Chloro-6-Cl-hydroxyethyl)-3-ethyl-furo[2,3c]pyridine (600 mg, 2. 7 mmole) was combined 

.. 

. .. 

85 with 20% palladium hydroxide on carbon (600 mg) in 20 ml absolute ethanol in a 100 ml .. 

-106-



. . 

W096/35678 PCT/US96/06J 19 

one neck round bottom flask under nitrogen. The mixture was treated with 1,4 

cyclohexadiene (2.5 ml, 27 mmole) and the reaction was warmed tO reflux (rapid" 

exotherm) for 2.5h. The mixture was filtered through celite and the cake was washed well 

with fresh methanol. The filtrate was concentrated in vacuo and the residue was 

5 partitioned between 1 x 25 ml saturated sodium bicarbonate and 4 x 20 ml 

dichlorometbane. .The combined organics were dried over potassium carbonate and were 

concentrated in vacuo to provide 464 mg (91%) or 5-(1-hydroxyethyl)-8-ethyl­

furo[2,3c]pyridine as an off-white solid. 1H NMR (CDC13, TMS): 8 1.19 (t, J=7.5 Hz, 3), 

1.61 (d, J•6.9 Hz, 3), 2.75 (m, 2), 4.45 (bs, 1), 4.99 (q, J= 6.9, 13.8 Hz, 1), 7.44 Cs, 1), 7.51 

10 (s, 1), 8.02 (s, 1) ppm. 

5-(l-Hydroxyethyl)-8-ethyl-furo[2,3c]pyridine (484 mg, 2.3 mmole) was dissolved in 10 ml 

dichlorometbane in a 50 ml one neck round bottom flask under nitrogen. The solution 

was cooled to O°C, was treated with thionyl chloride (247 µI, 8.4 mmole), and the reaction 

15 was stirred 20 min at 0°C followed by S h at room temperature. The reaction was added 

to 25 ml saturated sodium bicarbonate, the layers were separated, the aqueous layer was 

washed with 3 x 10 ml dichloromethane, and the combined organics were dried over 

potassium carbonate. The dried organics were concentrated in vacuo to give 467 mg (98%) 

of 5-(1-chloroethyl)-3-ethyl-furo[2,3c]pyridine as a pale yellow oil. 1H NMR (CDCI3, TMS): 

20 8 1.34 (t, J•7.5 Hz, 3), 1.95 (d, J=7.0 Hz, 3), 2.72 (m, 2), 5.30 (q, J=7.0, 14 Hz, 1), 7.53 (m, 

1), 7 .66 (m, 1), 8. 77 (m, 1) ppm. 

4-Amino-6-cbloro-2-mercaptopyrimidine mesylate salt (553 mg, 2.2 mmole) was dissolved 

in 6 ml dry dimethylformamjde in an oven dried 25 ml two neck round bottom flask under 

25 nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (180 mg, 4.5 

mmole), and the mixture was stirred 1 hat room temperature. 5-(1-Chloroetbyl}-S-ethyl­

furo[2,Sc]pyridine (450 mg, 2.2 mmole), in 2 x 4 ml dry dimetbylformamide, was added 

dropwise to the reaction and the mixture was stirred 24 h. The reaction mixture was 

diluted with 75 ml ethyl acetate, was washed with 4 x 25 ml 50% saturated sodium 

SO chloride followed by 1 :x: 25 ml saturated sodium chloride, and the organics were dried over 

anhydrous potassium carbonate. The dried organics were concentrated in vacuo to a 

yellow oil. The crude material was chromatographed over 50 g silica gel {280-400 mesh), 

eluting with 35% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 51-84 

were combined and concentrated to give a white foam. Crystallization from diethyl ether 

35 provided 382 mg (53%) or 4-amino-6-chloro-2-(1-(3-ethyl-furo[2,3c]pyridin-6-yl)ethylthio)-
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pyrimidine as a white solid (Melting Point: 120-126°0). · 

Example 2511Cpd #251 4-Amino-6-chloro-2-(1-(7-chloro-3-ethylfuro..[2,Sc]pyridine-5-

yl)ethyl)tbio-pyrimidine, Melting Pt. 165-166°0. 

7-Chloro-5-Cl-Hydroxyethyl)-8-ethyl-furo[2,8c]pyridine (904 mg, 4.0 mmole) was dissolved 

in 10 ml dicbloromethane in a 50 ml one neck round bottom flask under nitrogen. The 

. solution was cooled to 0°0, was treat.eel with thionyl chloride (422 µI, 6.0 mmole), and the 

reaction was stirred 20 min at 0°C followed by 1 h at room temperature. The reaction was 

10 added to 20 ml saturated sodium bicarbonate, the layers were separated, the aqueous 

layer was washed with S x 10 ml dichloromethane, and the combined organics were dried 

over potassium carbonate. The dried organics were concentrated in vacuo to give 965 mg 

(98%) of 7-cbloro-5-(l-chloroethyl)-S-ethyl-furo[2,3c]pyridine as a. yellow oil. 1H mm 
CCDCla, TMS): 3 1.81 (t, J=7.5 Hz, 3), 1.90 Cd, J=6.9 Hz, 3), 2.70 Cm, 2), 5.23 (q, J•6;9, 13.8 

15 Hz, 1), 7.58 (m, 1), 7.69 (s, 1) ppm. 

4-Amino-6-chloro-2-mercapt.opyrimidine mesylate salt (1.03 g, 4.0 mmole) was dissolved in 

12 ml dry dimetbylformamide in an oven dried 50 ml two neck round bottom flask under 

nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (336 mg, 8.4 

20 mmole), and the mixture was stirred 1 h at room temperature. 7-Chloro-5-(l-chloroethyl)-

3-ethyl-furo[2,3c]pyridine (924 mg, 3.Smmole), in 2 x a.ml dry dimethylformamide, was 

ad,ded dropwise to the reaction and the mixture was stirred 60 h. The reaction mixture 

was diluted with 100 ml ethyl aceta~, was washed with 4 x 50 ml 50% saturated sodium 

chloride followed by 1 x 50 ml saturated sodium chloride, and the organics were dried over 

25 anhydrous potassium. carbonate. The dried organics were concentrated in vacuo to a 

yellow oil. The crude material was cbromatographed over 50 g silica gel (230-400 mesh), 

eluting with 30% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 21-38 

were combined and concentrated to give a white solid. The solid was washed with diethyl 

ether to afford 782 mg (56%) of 4-amino-6-chloro-2-(l-(7-ch1:oro-3-ethyl-furo[2,3c]pyridin;.5-

30 yl)ethylthio)-pyrimidine (Melting Point: 165-166°0). 

Example 252/Cpd #252 4-Amino-6-chloro-2-Cl-C3-(1-methylethyl)furo[2,3c]-pyridin-5-

yl)ethyl)thio-pyrimidine, Melting Pt. 115-ll'T°C. 

35 2-Chloro-3-hydrox.y-6-Cl-hydroxyethyl)-4-iodo-pyridine (2.99 g, 10 mmole) was dissolved in 
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15 ml dry dimethylformamide in an oven dried 100 ml two neck round bottom flask under 

nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (400 mg, 10 

mmole), and the mixture was stirred 1 h at room temperature. The mixture '1'?'88 treated 

with 1-cbloro-3-methyl-2-butene {1.2 ml, 11 mmole) and sodium iodide (150 mg, 1 mmole) 

5 and the reaction mixture was stirred 18 h at room temperature. The reaction mixture 

was diluted with 100 ml ethyl acetate, was washed with 4 x 50 ml 50% saturated 1:1 

sodium cbloridefsodium bicarbonate,. and was dried over anhydrous potassium carbonate. 

The dried organics were concentrated in vacuo to a yellow oil which was crystallized from 

25 ml hexane to give 3.2 g (8'7%) of2-cbloro-8-(8-methyl-2-butenyloxy)-6-(1-hydroxyethyl)-

10 4-iodo-pYrldine as an off-white solid, Melting ~oint: 80-81°0. 

2-Chloro-8-(3-methyl-2-butenyloxy}-6-(1-hydroxyetbyD-4-iodo-pyridine (3.12 g, 8.5 mmole) 

was combined with tetrabutylammonium. chloride (2.36 g, 8.5 mmole), sodium formate 

(577 mg, 8.5 mmole), triethylamine (8.6 ml, 25 mmole) and palladium acetat.e (95 mg, 0.42 

15 mmole) in 18 ml dimethylformamide in an oven dried 50 ml two neck round bottom flask 

under nitrogen. The reaction was warmed to 60°C for 2 h, was diluted with 125 ml ethyl 

acetate, and the mixture was extracted with 4 x 50 ml 50% saturated sodium chloride. 

The organics were dried over potassium carbonat.e and were concentrated in vacuo t.o a 

brown oil. The crude oil was taken up in 50 ml methanol~ .was refluxed with Darco for 20 

20 min, and was filtered through celite. · The filtrate was concentrated in vacuo t,o a crude·. 

amber oil which was chromatographed over 100 g silica gel (280-400 mesh) eluting with 

80% ethyl acetate/hexane while collecting 22 ml tractions. Fractions 14-21 were combined 

and concentrated to give 698 mg (34%) of 7-chloro-6-(1-hydroxyethyl)-3-isopropyl­

furo[2,Sc]pyridine as a yellow oil which crystallized on standing (Melting Point: 45-46.5 

25 °0). 

7-Chloro-5-(1-hydroxyethyl)-8-isopropyl-furo[2,8c]pyridine (678 mg, 2.8 mmole) was 

combined with 20% palladium hydroxide on carbon (678 mg) in 20 ml absolute ethanol in 

a 50 ml one neck round bottom flask under nitrogen. The mixture was treated with 1,4 

80 cyclohexadiene (2. 7 ml, 28 mmole) and the reaction was warmed to reflux (rapid 

exotherm) for 2 h. The mixture was filtered through celite and the cake was w~shed. well 

with fresh methanol. The filtrate was concentrated in vacuo and the residue was 

partitioned between 1 x 20 ml saturated sodium bicarbonate an~ 4 x 15 ml 

dichlorometbane. The combined organics were dried over potassium carbonate and were 

85 concentrated in vacuo to provide 354 mg (96%) of 5-{1-hydrox.yethyl)-3-isopropyl-

-109-



W096/35678 PCT/US96/06l 19 

foro[2,Sc]pyridine as a pale oil: 1H NMR CCDC13, TMS):- 8 1.88 Cd, 6), 1.56 (d, J=6.5 Hz, 
1), 8.09 (m, 1), 4.16 (bs, 1), 5.02 (q, J=6.5, 18 Hz, 1), 7.50 (m, 1), 7.54 (s, 1), 8.72 (s, 1) 

ppm. 

5-(1-Hydroxyethyl)-3-isopropyl-furo[2,3c]pyridine (~ mg, 2.6 mmole) was 

5 disSolved in 10 ml dichloromethane in a 50 ml one neck round bottom ~ under .. 

nitrogen. The solution was cooled to 0°0, was treated with thionyl chloride (279 µI, 4.0 

mmole), and the reaction was stirred· 20 min at 0°C followed by 1 h at room temperature. 
The reaction was added to 15 ml saturated sodium bicarbonat.e, the layers were separat.ed, 

the aqueous layer was washed with 8 x lO·ml dichloromethane, and the combined organics 

10 were dried over potassium ·carbonate. The dried organics were concentrated in vacuo to 

give 554 mg (93%} of 5-(1-chloroethyD-3-isopropyl-furo[2,8c]pyridine as a pale yellow oil. 
1H NMR CC~Cla, TMS): 8 1.87 (d, 6), 1.96 {d, J=6.5 Hz, 3), 8.10 (m, 1), 5.23 (q, J=6.5, 18 

Hz, 1), 7.51(m,1), 7.70 (m, 1), 8.78 (m, 1) ppm. 

15 4-.Amino-6-chloro-2-mercaptopyrimidine mesylate salt (7S5 mg, 8.0 mmole) was dissolved 

in 8 ml dry dimethylformamide in an oven dried 50 ml two neck round bottom flask under 
nitrogen. The solution was cooled to 0°0, was treated with sodium hydride (267 mg, 6. 7 

mmole), and the mixture was stirred 1 h at room temperature. 5-(1-Chloroethyl)-3-

isopropyl-furo[2,8c]pyridine (524 mg, 2.3 mmole), in 2 x 8 ml dry dimetb.ylformamide, was 

20 added :dropwise to the reaction and the mixture was stirred 24 h~ The reaction mixture 

was dilut.ed with 100 ml ethyl acetate, was washed with 3 x 25 ml 50% saturated sodium 

chloride followed by 1 x 25 ml saturat.ed sodium chloride, and the organics were dried over 

anhydrous potassium carbonate. The dried organics were concentrated in vacuo to a 

yellew oil. The cnide material was chromatographed over 45 g silica gel (230-400 mesh), 

25 eluting with 85% ethyl acetate/hexane while collecting 9 ml fractions following a 120 ml 

forerun. Fractions 16-39 were combined and concentrated to give 681 mg of a pale foam. 

Crystallization from diethyl ether/hexane (drops) provided 564 mg (69%) of 4-amino-6-

chloro-2-(1-(8-isopropyl-furo[2,Sc]pyridin-0-yl)ethylthio)-pyrimidine as a white solid 

(Melting Point: 115-117°0). 

80 

Example 258 Preparation of 4-amino-6-chloro-2-(1-( 4-cylcopentyl)-2-pyridyl)-

etb.yl)thio-pyrimidine (Cpd #253) 

Part A: 1-(2-(4-cyclopentyl)pyridyl)ethanol (100 mg, 0.52 mmol) is ~solved in CH2Cl2 (2 

35 _ml) at OOC, then treated with triethylamine (0.1 nil, 0.72 mmol) and MsCl (60 µ1, 0.65 
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mmol). After stirring at 20°0 for 80 minutes, saturated NaHC03 (1 ml) is added and the 

aqueous is extracted three times with C~C~. The organics are combined, washed with 

saturated NaHC03 and saturated NaCl, dried over MgSO 4, and concentrated in vacuo: 

120 mg (0.44 mmol, 85 %) mp 141-143°0. 

Part B: 4-amino-6-chloro-2-tbio-pyrimidine mesylate salt (Cpd #llOA; 100 mg, .89 mmol) 

in EtOH (0.5 ml) at 40°0 is treated with S.25M NaOH (0.25 ml, 0.8 mmol) and stirred for 

15 minutes. The mesylate or Part A (120 mg, 0.44 mmol) is added and stirred for 1 hour. 

After cooling to 20 °c, water is added and the reaction filtered. The solid is washed with 

10 water and ethanol, then dried: 46 mg (0.14 mmol, 35%) of Cpd #258, mp 144-146°0 

Following the general procedure of Example 258 and making non-critcal changes, but 

beginning with the appropriate alcohol, the following compounds are synthesized: 

15 Example 255 4-amino-6-chloro-2-(1-(4-cylcopropyl)-2-pyridyl)-ethyl)thio-pyrimidine, 

mp 148-149°0 

Example256 

20 

4-amino-6-chloro-2-(1-(4-{1-methylpropyl)-2-pyridyl)­

etbyl)thio-pyrimidine, mp 108-110°0 

Example 257 . 4-amino-6-chloro-2-(1-(4-cylcohexyl)-2-pyridyl)-

Example258 

25 

Example259 

ethyl)thio-pyrimidine, mp 62-64°0 

4-amino-6-chloro-2-(1-{ 4-{1-pyrryl)}-2-pyridyl)-ethyl)thio-pyrimidine? mp 

189°0 

4-amino-6-chloro-2-(1-(4-dimethylamino)-2-pyridyl)­

eth;Yl)thio-pyrimidine, 

30 NMR: 8 CCDC13> 8.20-8.21(d, J=5.90, m), 6.71 Cm, lH), 6.37-6.89 Cm, IB), 

35 

6.10 (s, lH), 5.00-5.02 (m, SH), 3.01 (s, 6H), 1.76-1.77 (d, J=7.13, SH) 

Example260 4-amino-6-chloro-2-(1-(5-(1-methylethyl)-8-pyridyl)­

etbyl)tbio-pyrimidine, mp 128-124 °C 
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Example261 

Example262 

5 

Example268 

4-amino-6-chloro-2-Cl-C4-Cl-ethylpropyU-2-pyridyl)­

ethyl}thio-pyrimidine, mp 146-147°0 

4-amino-6-chloro-2-(1-(4-methyl-6-~1-pyrryl})-2-

pyridyl)-ethyl)thio-pyrimidine, mp 155-157°0 

PCT/US96/06ll!> 

4-amino-6-chloro-2-(1-(4-(2-propyloxy))-2-pyridyl)­

ethyl~o-pyrimidine, NMR: 8 (ODC13) 8.84-8.86 (d, 

J=5.76, lH), 6.97 (m, m), 6.63-6.65 (m, lH), 6.11 (s, 

10 . lH), 5.10 (s, 2H), 5.08-5.08 (q, J=7.13, lH), 4.61-4.67 

(m, lH), 1.74-1.76 (d, J=7.18, SH), 1.84-1.36 (m, 6H) 

Example 264 Preparation of 4-hydroxy-6-trifluoromethyl-2-pyrimidinethiol (Cpd 

#264) 

15 To a solu~ of 25% NaOMe/MeOB (28 ml, 0.10 mol) and ethanol (27 ml) are 

added thiourea (5.88 g, 0.70 moD and ethyl 4,4,4-trifluoroacet.oacetate (7.3 ml, 50 mmol), 
. . 

then the reaction is heated to reflux for 16 hrs. The mixture is cooled to 22°0, 

concentrated in vacuo, and the residue dissolved in water (50 ml), acidified with HCl (7 

ml), and filtered. _The solid is collected, washed with water, and dried: 6~58 g (32.5 mmol, 

20 65%). 

Example 265 Preparation of 6-trilluoromethyl-2-(4-methoxy-phenylmethyl)thio-4-

pyrimidinol (Cpd 265) 

4-hydroxy-6-trifluoromethyl-2-pyrimidinethiol (Cpd #264; 4.90 g, 25.0 mmol) in 

25 ethanol (8 mD is treated with 3.25 N NaOH (8 ml, 26.0 mmol) followed by 4-

methoxybenzyl chloride (3.5 ml, 25. 7 mmol). After refluxing for 1 hr, 1he reaction is 

diluted with water and filtered. The solid is recrystallized from ethanol: 4.68 g (14.6 

mmol, 58%), mp 169-170°C. 

SO Example 266 Preparation or 4-chloro-6-trifluoromethyl-2-(4-methoXy-phenylmethyl)-

thio-pyrimidine 

6-trifluoromethyl-2-(4-methoxy-phenylmethyl)tbio-4-pyrimidinol (Cpd 265; 7.9 g, 

25 mmol), POCia (19 ml), and 2-picoline (2.5 ml) are combined and heated to retlux for 

18hrs. The reaction is poured onto ice, extracted thrice with ethyl acetate, dried with 

85 MgSO 4, and concentrated in vacuo. 
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Example267 Preparation of 4-amino-6.:.tritluoromethyl-2-(4-methoxy-phenylmethyl)-

thio-pyrimidine 

The crude oil of Example 266 (Cpd #266) is dissolved in acet.onitrile (75 ml) and 

ammonium hydroxide (150 ml) then stirred for 18 hrs at 22°0. The reaction is extracted 

5 thrice with ethyl acetat.e, dried with MgSO 4, and concentrated in vacuo: 7.20 g (22.8 

mmol, 91%). 

NMR: 8 CCDC13) 7.35 (d, J=S.5, lH), 6.88 (d, J=B.5, lH), 6.41 (s, lH), 5.2 (s, 2H), . 

4.38 (s, 2H), 8. 79 Cs, SH). 

10 Example 268 · Preparation of 4-amino-6-trifluorometbyl-2-pyrimidinetbiol mesylat.e . 

salt (Cpd #268) 

4-amino-6-trifluoromethyl-2-(4-methoxy-phenylmethyl)thio-pyrimidine {Cpd #267; 

7.20 g, 22.8 mmol) was dissolved in methylene chloride (100 ml) and treated with methane 

sulfonic acid (14.3 ml, 220 mmol) and stirred for 21 hrs. The solid was filtered, washed 

15 with wat.er, ~ dried under vacuum. Melting point: 222-223°C. 

Example 269 Preparation of 4-amino-6-tritluoromethyl-2-(1-(4-(1-dimethylethyl)-2-pyridyl)­

ethyl)tbio-pyrimidine (Cpd #269) 

4-amino-6-trifluorometbyl-2-pyrimidinetbiolmesylat.e salt (Cpd #268; 400 mg, 

20 2~06 mmol) in EtOH (0~68 ml) at 40°C is treat.ed with 8.25M NaOH (0~68 ml, 2.06 mmol) 

and stirred for ~5 minutes. 1-(4;.(1,1-dimetbylethyl)-2-pyridyl)ethyl chloride (550 .mg, 2.30 

mmol) was added and stirred for 1 hour. After cooling to 20 °c, water is added and the 

reaction filtered.. The solid is washed with water and ethanol, then dried: 815 mg (0.88 

mmol, 43%), mp 162-163°0. 

25 

Following the general procedure of Example 269 and making non-critcal changes, but 

beginning with the appropriat.e halide, the following compounds are synthesized: 

30 Example 270/Cpd #270 4-amino-6-trifluoromethyl-2-(2-

naphthylmethyl)thio-pyrimidine, mp 144-145°C. 

Example 271/Cpd #271 

35 

4-amino-6-trifluoromethyl-2-((4-(1-

metbylethyl)2-pyridyl)methyl)tbio­

pyrimidine, mp 150°0. 
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Example 272/Cpd #272 

5 

Example 273/Cpd #273 

4-amino-6-trifluoromethyl-2-(1-(4-( 

1-methylethyl)2-pyridyl)ethyl)thio­

pyrimidine, mp 145°C. 

4-amino-6-trifluoromethyl-2-((4-(1, 

1-dimethylethyl)2-pyridyl)methyD­

thio-pyrimidine, mp 164 °C. 

PCI'/US96/06119 

10 Example 274 Preparation of 4-(Diethoxymethyl)-6-hydroxy-2-(2-naphthylmethyl)­

tbio-pyrim;d;ne (Cpd #274) 

Ethyl (4,4-diethoxy)acetoacetat.e (12.4 g, 56. 8 mmol) and thiourea (4.57 g, 60 

mmol) in ethanol.(45 ml) are treated with 25% NaOMe/MeOH (18 ml, 56.Smmol), then 

heat.ed to reflux for 4. hrs. The reaction is diluted with water {50 ml), then treat.ed with 2-

15 bromomethyl naphtbylene (12.00 g, 54.3 mol). After 1 hr, the reaction ss dilut.ed with 

water and filtered: 11.17 g (30.1 mmol, 55%). 

NMR: 8 (DMSO) 7.94 (s, lH), 7.85 (m, SH), 7.58 (dd, Jd1=8.4, Jd2=1.6, lH), 7.47 

(m, SH), 6.15 (s, lH}, 5.21 (s, lH), 4.56 (s, 2H), 8.58 Cm, 4H), 1.14 (m, 6H). 

20 EXample 275 Preparation·of 6-hydroxy-2;.(~naphthylmetbyDthio-4-pyrimidine -­

carboxaldehyde. oxime (Cpd ·#275) 

4-(Diethoxymethyl)-6-hydroxy-2-(2-naphthylmethyl)thio-pyrimidine (Cpd #274; 

1.00 g, 2. 7 mm.al is suspended in 50% HOAc (20 ml) and refluxed for 2 hrs, then 

concentrated in vacuo. The residue is suspended in hot ethanol (25 ml), treated with 

25 NaOAc (1.5 g), then a solution of hydroxylamine hydrochloride (1.0 g) in water (25 ml). 

30 

The solution is refluxed for 80 min, then cooled to 0°C and filtered: 720 mg {2.31 mmol, 

86%) 

NMR: a CDMS0)-12.0 Cs, lH), 8.08 (s, lH), 7.9 (s, lH), 7.85 (m, 8H), 7. 58 C4, 
J=8.4, lH), 7 .48 Cm, SH), 6.3 (s, lH), 4.56 (s, 2H). 

Example 276 Preparation of 6-chloro-2-(2-naphthylmethyl)thio-4-pyrimidine carbonitrile 

(Cpd 276) 

6-hydroxy-2-(2-naphthylmethyl)thio-4-pyrimidine carboxaldehyde oxime (720 mg, 
2.Slmmol), POC13 (8 ml), and 2-picoline (0.5 ml) are heated to reflux for 2 hrs. The 

85 reaction mixture is poured onto ice/water, extracted thrice with ethyl acetate, dried with 
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MgS04, and concentrated in vacuo. The product is purified_by chromatography (Si02, 

ethyl acetat.elhexane, 5195): 524 mg (1.67 mm.ol, 73%), mp 120-121°0. 

Example 277 Preparation of 6-amino-2-(2-naphthylmethyl)thio..4-pyri.midine carbonitrile 

5 (Cpd 277) 

10 

6-chloro-2-(2-naphthylmethyl)tbio-4-pyrimidine carbonitrile (Cpd 276; 60 mg, 

8.07 mmol) was stirred in THF/NH40H (1:1, 15 ml) at 22°0 for 6 hrs. The reacti~ was 

diluted with ethyl acetate, washed with brine, dried with MgSO 4, then concentrated in. 

vacuo: 871 mg (2.97 mmol, 97%), mp 154-155°C 

Example 278 4-amino-6-hydroxy-2-thio-5-pyrimidinyl ethanol (Cpd 278) 

Sodium metal (8.91 g, 0.17 mol) is added to absolute ethanol (535 ml) and after 

complete dissolution of the metal, thiourea (7.74 g, 0.102 mol) and a-cyano-')'-butyrolact:one 

(11.325 g, 0.102 mol)1 are added together .. The reaction mixture is heated t.o reflux for 18 

15 hours. After cooling and concentrating in vacuo, the residue is dissolved in cold water 

(75 ml)-and the aqueous is washed 2x with diethyl ether. The aqueous layer is 

neutralized with glacial acetic acid and the resultant precipitate is collected by filtration: 

13.08 g (70 mmol, 68%), mp 298-295°C (dee). 

20 Example 279 Preparation of 2-(4-amino-6-hydroxy-2-[~naphthylmetbyl]tbio-5-

pyrimidinyl)-ethanol (Cpd· #279) 

4-amino-6-hydroxy-2-thio-5-pyrimidinyl ethanol (Cpd 278; 2.33 g, 12.8 mmol) is 

slurried in ethanol (3.9 ml) and treated with 3.25 M NaOH (8.92 ml, 12.8 mmol). 2-

Bromomethylnaphthalene (2.88 g, 13.0 mmol) is added and stirred for 18 hours at 22 °C. 

25 The solution is cooled to 0°C and filtered: S.87 g (11.9 mmol, 93%), mp 192-193°C 

Example #280 Preparation or 2-(4-amino-6-hydroxy-2-(2-naphthylmethyl)thio-5-

pyrimidinyl)-1-(dimethyl-tert-butylsilyloxy)ethane (Cpd# 280) 

2-( 4-amino-6-hydroxy-2-[2-naphthylmethyl]thio-5-pyrimidinyl)-ethanol (Cpd 

30 #279; 106 mg, 0.32 mmol) is dissolved in pyridine (0.64 ml) and the solution is cooled to 

OOC then treated with t-butyl dimethylsilyl chloride (0.058 g, 0.39 mmol). The solution is 

stirred at 0°C for 2 hours and two new spots developed in the mixture. The reaction 

mixture is poured int.o methylene chloride and washed 3x with 1 M HCl, 10% HCl, Sx 

1 Fissekis, Myles and Brown, G. B., J. Org. Chem., ~ 2670 (1964} 
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H20, 2x 6% NaHC03, dried with MgSO 4, then concentrated in vacuo. The crude product 

is then purified by chromatography (Si02 1:1 hexane I ethyl acetate): 60 mg (0.18 mmol, 

67%), mp 106-168°C 

5 Example 281 Preparation of 4-chloro-2-(naphthylmethyl)thio-6,6-clihydro-7H-

pyrrolo[2,3-d]pyrimidine (Cpd #281) 

2-(4-amino-6-hydroxy-2-(2-naphthylmethyl)thio-5-pyrimidinyl)-1..(dimethyl-tert­

butylsilyloxy)etbane (Cpd #280; 104 mg, 0.23 mmol) is treated with 2-picoline (28 µL, 

0.28 mmol) and phosphorus oxychloride (0.22 ml, 2.3 mmol). The solution is heated to 

10 retlux for 2 hours, stirred overnight at 22°0 then heat.ed again to reflux for an additional 

hour. The solution was cooled and ice is added. The resultant solid was filtered, washed 

with cold 50% ethanol, and dried under vacuum. The recovered solids, 81 mg 8re purified 

by chromatography (Si02, 4:1 hexane I ethyl acetate): 64 mg (0.19 mmol, 85%), mp 107-

11000 

15 
Example 282 Preparation of 4-Amino-6-chloro-2-(1-(3-chlorofuro[2,3c]pyridine-5-

yl)ethyl)thio-pyrimicline. 

A solution of 5-(1-hydroxyethyl)-furo[2,3c]pyridine (2.64 g, 16.2 mmol) in 50 mL of 

methylene chloride at.0°0 is treated with triethylamine (2. 7 mL, 19.4 mmol) followed by 

20 aeetyl chloride (L38 mL, 19.4 mmol) and the reaction is stirred at room t.emperature for 8 

h. The mbtt~ is washed with 2 x 50 mL of saturated sodium bicarbonate, the organics 

are dried over potassium carbonate and concentrated in vacuo. The crude material iss 

chromatographed over 150 g of silica gel (230-400 mesh), eluting with 15% ethyl 

acetat.elhexanes to give 2.4 g (72%) of 5-(1-acetyloxyethyl)-furo[2~c]pyridine. 

25 

A solution of 5-(1-acetyloxyethyl)-furo[2,3c]pyridine (616 mg, 3.0 mmol) in 80 mL 

of methylene chloride at 0°0 is saturated with chlorine (g) and is allowed to slowly warm 

to room temperature. The reaction is stirred for 2 h, is layered with 30 mL of saturated 

sodium bicarbonate and is gently stirred for 1.5 h. The mixture is further diluted with 20 

30 mL of saturated sodium bicarbonate and stirred vigorously for 20 min. The aqueous layer 

is extracted with 3 x 15 mL of methylene chloride and the combined organics are dried 

over potassium carbonate and concentrated in vacuo. The crude material (856 mg) is 

combined with 256 mg of similarly prepared material and chromatographed over 50 g of 

silica gel (230-400 mesh), eluting with 16% ethyl acetatelhexanes to afford 757 mg (69%) 

85 of 5-Cl-acetyloxyethyl)-2,3-dicbloro-2,3-dihydrofuro[2,8c]pyridine. 
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A solution of 5-Cl-acetyloxyethyl)-2,8-dichloro-2,8-clihydrofuro[2,8c]pyridine (680 

mg, 2.46 mmol) in 18 mL of ethanol is treated with 2.04 g (14.8 mmol) of potassium 

carbonate and stirred vigorously for 2 h. The volatiles are removed in vacuo and the 

residue is partitioned between 25 mL of 50% saturated sodium chloride and 4 x 25 mL of 

5 methylene chloride. The combined organics are dried over potassium carbonate and 

concentrated in vacuo. The crude material is chromatographed over 25 g of silica gel (230-

400 mesh), elution with 50% ethyl acetatelhexanes tO give 895 mg (81%) of 0-(1-

hydroxyethyl)-3-chlorofuro[2,3c]pyridine. 

10 Chloronation of 870 mg (1.9 mmol) of 5-{1-hydroxyethyl)-8-

chlorofuro[2,3c]pyricline with thionyl chloride as described for Cpd # 246 gives 878 mg 

(92%) of 5-(1-chloroethyl)-8-cblorofuro[2,3c]pyridine. 

Alkylation of 865 mg (1.70 mmol) of 5-(1-chloroethyl)-8-chlorofuro[2,3c]pyridine 

15 with 657 mg (2.55 mmol) of 4-amino-6-chloro-2-mercapto-pyrim;dine mesylate salt (Cpd # 

llOA) as described for Cpd # 246 affords 286 mg (49%) of 4-Amino-6-chloro-2-(1-(8-

chlorofuro[2,Sc]pyridine-5-yl)ethyl)thio-pyrimidine (Melting Pt. 184-186°0). 

Example 288 Preparation of.4-Amino-6-chloro-2-(1-(3, 7-dicbloroCuro[2,Sc]pyridine-5- · 

20 yl)ethyl)thio-pyrimidine, Melting Pt~ 190-191°0. 

7-Chloro-5-Cl-hydroxyethyl)-furo[2,3c]pyridine (1.98 g, 10 mmole) was dissolved in 4 ml of 

pyridine in a 50 ml one neck round bottom flask under nitrogen. The solution was treated 

with acetic anhydride (2 ml, 22 mmole) and the reaction was stirred for S h at room 

25 temperature. The built of the volatiles were removed in vacuo and the residue was 

partitioned between 1 x 50 ml of saturated sodium bicarbonate and 4 x 25 ml of 

dichloromethane. The organics were dried over anhydrous potassium carbonate were 

concentrated in vacuo to a pale oil. The crude material was chromatographed over 40 g of 

silica gel eluting with 16% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 

30 17-SS were combined and concentrated to give 1.10 g (92%) of 5-(1-acetoxyethyl}-7-chloro­

furo[2,3c]pyridine as a colorless oil. 1H NMR (CDC13, TMS}: a 1.63 (d, J = 6.6 Hz, 3), 2.13 

(s, 8), 5.97 (q, J = 6.6, 13.2 Hz, 1), 6.85 (d, J = 2, 1), 7.55 (s, 1), 7.81 {d, J = 2, 1} ppm . 

5-Cl-Acetoxyethyl)-7-cbloro-furo[2,Sc]pyridine (1.05 g, 4.4 mmole) was dissolved in SO ml of 

35 dichloromethane in a 100 ml one neck.round bottom flask under nitrogen. The reaction 
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was cooled to 0°0, was saturated with chlorine gas, was· allowed to slowly warm to room 

temperature, and was stirred for 2 h ·at room temperature. The solution was layered with 

40 nil of saturated sodium bicarbonate, was stirred gently f'or 6 h followed by vigorous 

stirring for 15 min. The mixture was further diluted with 10 ml of saturated sodium 

5 bicarbonate. The aqueous layer was extracted. with 2 x 20 ml of dichloromethane, and the 

combined organics were dried over potassium carbonate. The dried organics were 

concentrated in vacuo to afford .1.34 g (98%) of 5-(1-acetoxyethyl)-2,S-dihydro-2,S, 7-

tricbloro-furo[2,Sc)pyridine as a pale yellow oil. 1H ~ (CDC18, TMS): 5 1.69 (m, 8), 

2.13 (m, 8}, 5.44 (m, 1), 5.90 (m, 1), 6.58 (s, 1), 7.48 Cm, 1) ppm. 

10 

5-(1-Acetoxyethyl)-2,3-dihydro-2,3,7-trichloro-furo[2,8c]pyridine (1.34 g, 4.S mmole) was 

dissolved in 18 ml of absolute ethanol in a 100 ml one neck round bottom flask under 

nitrogen. The solution was treated with potassium carbonate (8.5 g, 25 mmole) and the 

reaction mixture was stirred vigorously overnight. The suspension was brought to 

15 homogeneity with water, was diluted with 5 ml 2N sodium hydroxide, and the volatiles 

were removed in vacuo. The residue was partitioned between 1 x 50 ml of 50% saturated 

sodium chloride and 4 x 25 ml of dichloromethane. The combined organics were dried 

over potassium carbonate and were concentrated in vacuo to an yellow paste. The crude 

material was chromatographed over 50 g of silica gel (230-400 mesh), eluting with 20% 

20 ethyl acetate/hexane .while collecting 9 ml fractions. Fractions 27-48 were·combined and 

concentrated to afford 857·mg (84%) of 5-(1-acetoxyethyl)-3,7-dichloro-2,S-dihydro­

furo[2,3c]pyridine (9) as a white solid (Melting Point: 98-101°C). 

8-Chloro-(1-hydroxyethyD-furo[2,3c]pyridine (800 mg, 3.5 mmole) was dissolved in 10 ml of 

25 dicbloromethane in a 50 ml one neck round bottom flask under nitrogen. The solution 

was cooled to 0°C, was treated with thionyl chloride (375 µl, 5.2 mmole), and the reaction 

was stirred for 20 min at 0°0 followed by 1 h at room temperature. The reaction was 

added to 50 ml of saturated sodium bicarbonate, the aqueous layer was washed with 3 x 

10 ml of dichloromethane, and the combined organics were dried over potassium 

80 carbonate. The dried organics were concentrated in vacuo to give 847 mg of a yellow oil. 

The crude material was chromatographed over 40 g of silica gel (230-400 mesh} eluting 

with 10% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 6-16 were 

combined and concentrated to give 807 mg (98%) of 5-Cl-chloroethyl}-3,7-dichloro­

furo[2,3c]pyridine as a colorless oil. 1H NMR (CDC13, TMS}: a 1.98 (d, J = 6. 7 Hz, 8), 5.28 

85 (q, J = 6.7 Hz, 18.4 Hz, 1), 7.72 (s, 1), 7.85 (s, 1) ppm. 
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4-Amino-6-chloro-2-Jiiercaptopyrimidine mesylate salt (1.12 g, 4.4 mmole) was dissolved in 
8 ml of dry dimethy1form.amide in an oven dried 50 ml two neck round bott.om flask under 

nitrogen. The solution was cooled to 0°0, was treated with sodium hydride (224 mgt 5.6 

mmole), and the mixture was stirred for 1 hat room temperature. 5-(l-Chloroethyl)-3,7-

5 dichloro-furo[2,Sc]pyridine (780 mg, 3.1 mmole), in 2 x 2 ml of dry dimethylformamide, 

was added dropwise to the reaction and the mixture was stirred for 72 h. The reaction 

mixture was diluted with 100 ml of ethyl acetate, was washed with 4 x 50 ml of 50% 

saturated 1:1 sodium· chloride/sodium bicarbonate followed by 1 x 25 ml of saturated 
. . 

sodium cbloride, and the organics were dried over anhydrous potassium carbonate. The 

10 dried organics were concentrated in vacuo to a yellow paste. The crude material was 

chromatographed over 60 g of silica gel (280-400 mesh), eluting with 25% ethyl 

acetate/hexane while collecting 9 ml fractions. Fractions 14-21 were combined and · 

concentrated to give 800 mg of a white solid. Washing with diethyl ether provided 696 mg 

(60%) of 4-amino-6-chloro-2-(1-(3, 7-dichloro-furo[2,3c]pyridin-5-yl)ethyltbio)-pyrimidine as 

15 a white solid (Melting Point: 190-191°0). 

Example 284 Preparation of 4-Amino-6-chloro-2-(1-(8-bromofuro[2,3c]pyridine-5-

yl)ethyl)thio-pyrimidine, Melting Pt. 175-176.5°0. 

20 5-(1-Acetoxyethyl)-furo[2,Sc]pyridine (l.32 g, 6.4 mmole} was dissolved in 30 ml of 

chloromethane in a 100 ml one neck round bottom flask under nitrogen~ The solution was 

layered with 50 ml of saturated sodium bicarbonate and was treated with bromine ( 1.99 

mlt 38.6 mmole) in a single lot. The reaction was stirred gently for 5 h at room 

temperature, and the aqueous layer was washed with 2 x 20 ml of dichloromethane. The 

25 combined organics were concentrated in vacuo t.o an amber oil. The oil was partitioned 

between 1 x 50 ml or saturated sodium bicarbonate and 4 x 25 ml or dichloromethane. 

The organics were dried over potassium carbonate and were concentrat8d in vacuo to give 

2.15 g (93%) of 5-(1-acetoxyethyl)-2,3-dibromo-2t3-dihydro-furo[2,3c]pyridine as a ~e 

yellow oil. 

80 

5-Cl-Acetoxyethyl)-2,8-dibromo-2,3-dihydro-ruro[2,3c]pyridine (2.15 g, 5.9 mmole) was 

dissolved in 20 ml of absolute ethanol in a 50 ml one neck round bottom flask under 

nitrogen. The solution was treated with potassium carbonate (4.9 g, 85.6 mmole) and the 

reaction mixture was stirred vigorously for 18 h. The mixture was filtered, the filtrate 

35 was concentrated to a yellow oil and the potassium carbonate filter cake was partitioned 

-119-



WO 9G/356'78 PCl'/US96/G611') 

between 1 x 50 ml of water and 4 x 25 ml of dichlorotnethane. The organics were 

combined with the :filtrate residue and were dried over potassium carbonate and were 

concentrated in vacuo to a yellow paste. Th~ crude mat.erial was cbromatographed over 

50 g of silica gel (280-400 mesh), eluting with 40% ethyl acetate/hexane while collecting 9 

5 ml fractions. Fractions 24-51 were combined and concentrated to afford 1.04 g (67% 

overall) of S-bromo-5-(1-hydroxyetbyl)-furo[2,Sc]pyridine as a pale tan solid (Melting Point: 

108-110°C). 

3-Bromo-{1-hydroxyethyl)-furo[2,3c]pyridine (1.01 g, 4.2 mmole) was dissolved in 15 ml of 

10 clichloromethane in a 50 ml one neck round bottom flask under nitrogen. The solution 

was cooled to 000, was treat.ed with tbionyl chloride (454 µl, 6.2 mmole), and the reaction 

was stirred for 20 min at OOC followed by 1.5 h at room temperature. The reaction was 

added to 25 ml of saturat.ed sodium bicarbonate, the aqueous layer was washed with S x 

25 ml of dicblorometh~ and the combined organics were dried over potassium 

15 carbonate. The dried organics were concentrated in vacuo to give L05 g (97%) of 3-bromo-

5-(1-chloroethyl)-furo[2,8c]pyridine as a yellow oil. 1H NMR (CDC18, TMS): 8 L95 Cd, J = 
6.8 Hz, S), 5.31(q,J=6.8, 13.7 Hz, 1), 6.68 Cm, 1), 7.80 (s, 1), 8.88 (m, 1) ppm. 

4-Amino-6-chloro-2-mercaptopyrimidine mesylate salt (1.48 g, 5. 7 mmole) was dissolved in 

20 15 ml of dry dimet\lylformamide ·in an.oven dried 100 ml two neck round bottom flask. 

under nitrogen. The solution was cooled to 0°0, was ·treated with sodium hydride (505 

mg, 12.6 mmole), and the mixture was stirred for 1 hat room temperature. 5-(1-

Chloroethyl)-S-bromo-furo[2,3c]pyridine (856 mg, 4.0 mmole), in 2 x 2 ml of dry 

dimethylformamide, was added dropwise to the reaction and the mixture was stirred for 

25 68 h. The reaction mixture was dilut.ed with 125 ml of ethyl acetat.e, was washed with 4 x 

50 ml of 50%.saturated sodium chloride followed by 1 x 25 ml of saturated sodium 

chloride, and the organics were dried over anhydrous potassium carbonate. The dried 

organics were concentrated in vacuo to an amber oil. The crude material was 

chromatograpbed over 100 g of silica gel (280-400 mesh), eluting with 40% ethyl 

80 acetate/hexane while collecting 22 ml fractions. Fractions 14-23 were combined and 

concentrated to give 978 mg of an off-white solid. Washing with diethyl ether provided 

880 mg (58%) of 4-amino-6-cbloro-2-Cl-C3-bromo-furo[2,Sc]pyridin-5-yl)ethylthio)-pyrimidine 

as a white solid (Melting Point: 175-176.5°0). 

85 
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Example 285 Preparation of 4-Amino-6-ehloro-2-(1.(3-bromo-7-

chlorofuro[2t8c]pyridine-5-yl)ethyl)thio-pyrimidine, Melting Pt. 181-182°C. 

5-(l-Acetoxyetbyl)-7-chloro-fbro[2,3c]pyridine (1.4 g, 5.8 mmole) was dissolved in 

5 35 ml of dichloromethane in a 200 ml one neck round bottom flask under nitrogen. The 

solution was layered with 75 ml of saturated sodium bicarbonate and was treated with 

bromine (4.7 ml, 90.6 mmole) in a single lot. The reaction was stirred gently for 24 hat 

room temperature, was treated with solid sodium bicarbonate (3 gt 36 mmole), and was 

stirred vigorously for 6 h. The aqueous layer was washed with S x SO ml of 

10 dichloromethane. The combined organics were concentrated in vacuo to an amber oil. 

The oil was partitioned between 1 x 50 ml of saturated sodium bicarbonate and 4 x 25 ml 

or clichloromethane. The organics were dried over potassium carbonate and were 

concentrated in vacuo to give 1.66 g (71%) 0£5-(1-acetoxyethyl)..7-chloro-2,8-dibromo-2,S­

dihydro-furo[2,3c]pyridine as a pale oil. 1H NMR (CDCI8, TMS): 8 1.60 (m, 3), 2.15 (m, 3), 

15 6.67 Cm, 1), 5.90 (m, l)t 6.94 (s, 1), 7.43 (m, 1) ppm. 

5-(1-Acetoxyethyl)-7-chloro-2,8-dibromo-2,S-dih~furo[2,Sc]pyridine (1.66 g, 4.2 mmole) 

was dissolved in 20 ml of 95% ethanOl in a 100 ml one neck round bottom flask under 

nitrogen. The solution was treated with potassium carbonate (4.9 g, 85.6 mmolel and the 

20 ~action mixture was stir.red vigorously for 18 h. The mixture was filtered, the filtrate 

was concentrated to a yellow oil and the potassium carbonate filter cake was partitioned 

between 1 x 50 ml or water and 4 x 25 ml of dichloromethane. The organics were 

combined with the filtrate residue and were dried over potassium carbonate and were 

concentrated in vacuo to a yellow paste. The crude material was adsorbed onto 2 g of 

25 silica gel (230-400 mesh) which was chromatographed over 50 g of silica gel (280-400 

mesh), eluting with 20% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 

27-60 were combined and concentrated to afford 806 mg (70% overall) of 3-bromo-7-chloro-

5-Cl-hydroxyethyl)-furo[.2,Sc]pyridine as a white solid (Melting Point: 125-126°0). 

SO 8-Bromo-(1-hydroxyethyl)-furo[2,3c]pyridine (480 mg, 1.6 mmole) was dissolved in 5 ml of 

dichloromethane in a 25 ml one neck round bottom flask under nitrogen. The solution 

was cooled to 0°0, was treated with thionyl chloride (169 µI, 2.3 mmole), and the reaction 

~ was stirred for 20 min at 0°C followed by 3 h at room temperature. The reaction was 

added to 20 ml of saturated sodium bicarbonate, and the organic layer was anhydrous 

85 potassium carbonate. The dried organics were concentrated in vacuo to a pale oil. The 
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crude material was chromatographed over 25 g of silica gel (230-400 mesh) eluting with 

20% ethyl acetate/hexane while collecting 5 ml fractions. Fraction$ 6-12 were combined 

and concentrated to afford 406 mg (88%) of 3-bromo-7-chloro-5-(1-chloroethyl)­

furo[2,3c]pyridine as colorless oil which crystallized on standing (Melting Point: 62-64 °0). 

4-Amino-6-chloro-2-mercaptopyrimidine mesylate salt (487 mg, 1.7 mmole) was dissolved 

in 6 ml of dry dimethylformamide in an oven dried 50 ml two neck round bott.om flask 

under nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (142 

mg, 3.6 mmole), and .the mixture was stirred for 1 h at room temperature. 5-(1-

10 Chloroetbyl)-3-bromo-7-chloro-furo[2,3c]pyridine (885 mg, 1.8 mmole), in 2 x 2 ml oi dry 

dimethylformamide, was added dropwise to the reaction and the mixture was stirred for 

48 h. The reaction mixture was diluted with 75 ml of ethyl acetate, was washed with 4 x 

25 ml of 50% saturated sodium chloride followed by 1 x 25 ml of saturated sodium 

chloride, and the organics were dried over anhydrous p~um carbonate. The dried 

16 organics were concentrated in vacuo to a yellow paste. The crude material was 

cbromatographed over 40 g of silica gel {280-400 mesh), eluting with 25% ethyl 

acetat.elhexane while collecting 9 ml fractions. Fractions 26-39 were combined and 

concentrated to give 347 mg of an off-white solid. Washing with diethyl ether provided 

267 mg {49%) of 4-amino-6-chloro-2-(1-(8-bromo-7-chloro-furo[2,Sc]pyridin-5-yl)ethyltbio)- ·. 

20. pyrimidine as a white solid(Melting Point: :181-182°0). 

Example286 Preparation of 4-Amino-6-chloro-2-Cl-(7-chloro-S-

methylfaro[2,3c]pyridine-5-yl)ethyl)tbio-pyrimidine, Melting Pt. 198-199.5°C. 

·25 7-Chloro-5-Cl-Hydroxyethyl)-8-methyl-furo[2,8c]pyridine (2.8 g, 10.9 mmole) was disSolwd 

in 100 ml dichloromethane in a 200 ml one neck round bottom :flask: under nitrogen. The 

solution was cooled to 0°C, was treated with thionyl chloride (1.2 mlt 16.3 mmole}, and the 

reaction was stirred 20 min at 0°C followed by 8 h at room te1'}perature. The reaction was 

added to 85 ml saturated sodium bicarbonate, the layers were separated, the aqueous 

30 layer was washed with 3 x 25 ml dichloromethane, and the combined organics were dried 

over potassium carbonate. The dried organics were concentrated in vacuo to give 2.36 g 

(94%) of7-chloro-5-(1-chloroethyl)-8-methyl-furo[2,3c]Pl'l'idine as a pale yellow oil which 

crystallized on standing (Melting Point: 49-51°0). 

35 4-Amino-6-chloro-2-mercaptopyrimidine mesylate salt (1.29 g, 6.0 mmole) was suspended 
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in 20 ml dry dimethylformamide in a 100 ml 9ne neclt round bottom flask under nitrogen. 

The suspension was cooled to 0°C, was treated with sodium hydride (430 mg, 10.8 mmole), 

and the mixture was stirred 1 hat room temperature. 7-Chloro-5-(1-chloroethyl)-3-

methyl-furo[2,3cJpyridine (920 mg, 4.0 mmole), in 2 x 4 ml dry dimethylformamide, was 

5 added dropwise to the reaction and the mixture was stirred 48 h .. The reaction mixture 

was diluted with 125 ml ethyl acetate, was washed with 4 x 50 ml 50% saturated sodium 

chloride· followed by 1x25·ml saturated sodium chloride, and the organics were.dried over 

anhydrous potassium carbonate. The dried· organics were concentrated in vacuo to a 

yellow oil. The crude material was chromatographed over 100 g silica gel (230-400 mesh), 

10 eluting with 80% ethyl acetate/hexane while collecting 22 ml fractions. Fractions 25-36 

were combined and concentrated to give 1.04 g of a white solid which was washed with 10 

ml 20% diethyl ether/hexane to afford 1.02 g of 4-amino-6-chloro-2-(1-(7-chloro-8-methyl­

furo[2,3c]pyridin-5-yl)etbylthio)-pyrimidine as a white solid (Melting Point: 198-199.5°0). 

15 Example 287 Preparation of 4-Amino-6-trifluoromethyl-2-(1-(7-chloro-8,3-dimethyl-2,8-

dihydrofuro[2,3c]pyridine-5-yl)ethyl)thio-pyrimidine, Melting Pt. 170-172°0. 

4-Amino-2-mercapto-6-trifluoromethyl-pyrimidine mesylate salt (742 mg, 2.5 mmole) was 

dissolved in 8 ml of dry dimethylformamide in an oven dried 50 ml two neck round bottom 

20 tlask under nitrogen~ The solution .was cooled to 0°C, was treated .with sodium hydride . 

(210 mg, 5.8 mmole), and the mixture was stirred for lh at room temperature. 7-Chloro-

5-(1-chloroethyl)-2,S-dihydro-3,3-dimethyl-furo[2,8c]pyridine (569 mg, 2.8 mmole), in 2 x 2 

ml of dry dimethylformamide, was· ad.ded dropwise to the reaction and the mixture was 

stirred for 24 h. The reaction mixture was diluted with 75 ml of ethyl acetate, was 

25 washed with 4 x 25 ml of 50% saturated sodium chloride followed by 1 x 25 ml of 

saturated sodium chloride, and the organics were dried over anhydrous potassium 

carbonate. The dried organics were concentrated in vacuo to a yellow oil. The crude 

material was chromatographed over 50 g of silica gel (230-400 mesh), eluting with 80% 

ethyl acetate/hexane while collecting 9 ml fractions. Fractions 18-30 were combined and 

80 concentrated to give a white foam. Crystallization from hexane/diethyl ether provided 786 

mg (84%) of 4-amino-2-( 1-(7-chloro~2,S-dihydro-S,3-dimethyl-furo[2,8c]pyridin-5-

yl)ethylthio)-6-trifluorom.ethyl-pyrlmidine as an off-white solid (Melting Point: 170-172°C). 

Example288 

85 
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Following the general procedure of Example 277 and including non-critical 

changes, but employing the approporiate amine, the following compound is prepared: 

Cpd#288 6-methylamino-2-(2-naphthylmethyl)tbio-4-pyrimidine 

carbonitrile, mp 169-171 C. 

When R12 and R18 are different, the compounds of Formula I (as well as IA and 

IB) are drawn as the racemic mixture and include the R and S isomers, which can be 

resolved from the racemic mixture by HPLC using a chiral column, such as Chiralcel OD-

10 H, eluting with an appropriate solvent mixture, such as isopropanol/hexane (see e.g. 

PROCEDURE A). The R and S isomers of Formula I (when R12 and R13 are different) 

can be prepared from an appropriate chiral halide (or mesylate} II (see chart 1). The 

appropriate chiral halide (or mesylate} II is prepared from a chiral alcohol IV. The 

appropriate chiral alcohol IV can be prepared from the appropriate ketone V using a chiral 

15 reducing agent, such as(+) or (-)-diisop~pheylchloroborane or other chiral reducing 

agents known in the art. The appropriate chiral alcohol IV is also obtained from the 

resolution of the racemic alcohol IV via the enzymatic hydrolysis of the appropriate 

racemic acetate VI with the appropriate enzyme, such as PS-30 amano lipase or Ll754 

Type VII from candidae cylindracea or other enzymes known in the art. The appropriate 

20 chiral alcohol IV is also obtained from ·the resolution or the racemic alcohol IV via the 

enzymatic esterification (such· as: acetylation or butyration) of the racemic. alcohol using 

the appropriate enzyme, such as porcine pancreatic lipase type II, or other enzymes 

known in the art. 

25 Example 289 and 290 (R)-( + )-4.Amino-6-chloro-2-(1-(S-methylf'uro[2,Sc]pyridine-5-

yl)ethyl)thio-pyrimidine (Cpd #289) and (8)-(-)-4-Amino-6-chloro-2-(1-(8-

methyli'uro[2,3c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd #290) 

Method A: Cpd #246 is separated into its(+) and(-) enantiomers using HPLC with 

80 the chiral column, Chiralcel OD-H, eluting with 20% isopropanol/hexane, with a flow rate · 

of 0.5 mUminute. Cpd #289 [aln + 278° Cc 0.91, chloroform); Cpd # 290 [a]D - 276° (c 0.91, 

chloroform). 

MethodB: 

85 Part 1: 
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A solution ofracemic-5-(1-hydroxyethyl)-3-methyl-furano[2,8c]pyridine (15.3 g, 

0.0864 mol) in 200 ml of ether at room temperature was treated with 2,2,2· 

trifluoroethylbutyrate (58.8 g, 0.8458 mol, 4.0 eq.) and PPL (porcine pancreatic lipase, type 

ll, Sigma Chemical Co., 22.3 g) and stirred for 7 days in a stoppered flask. The contents 

5 were diluted with 150 ml of ether plus 10 g of celite, filtered through a pad of celite (50 g) 

and washed the pad thoroughly with ether. The filtrate was concentrated at reduced 

pressure and pumped overnight under high vacuum. Chromatography with 400 g of silica 

gel, packed and eluted with acetone-methylene chloride {1:6), (1:5) and finally (1:4), 

yielded 10.8 g (50.6%) of the (R)-(+)-5-(l-butyryloxyethyl)-8-methyl-furano[2,3c]pyridine 

10 (rotation: [«ln = + 76.5° Cc = 1.50, CHCl3); 99.9% ee; 1H NMR (CDC18,TMS): 8 8. 78 (s, 1 

H), 7.50 (s, 2 H), 6.04 (q, 1 H, 6.62 Hz), 2.85 (t, 2 ~. J = 7.45 Hz), 2.28 (s, 3 H), 1.72-1.57 

(m, 2 H), L64 (d, 3 H, J = 4.65 Hz), 0.92 (t, 8 H, J = 7.42 Hz) ppm) and 7.51 g (49.1%) of 

{S).(-)-5-{l·hydroxyetbyl)-S-methyl-furano[2,Sc]pyridine (rotation: [«Jn=· 38.6° Cc= 0.725, 

CHC13); 99% ee; 1H NMR (CDC13,TMS): 8 8.69 (s, 1 B), 7.51 Cs, 1 H), 7.46 (s, 1 H), 5.00 

15 (q, 1 H, J = 6.46 Hz), 2.23 (s, 8 H), 1.55 (d, 8 H, J = 6.49 Hz) ppm). 

Part 2: (R)-(+)-5-(1-Butyryloxyethyl)-3-meth.yl-furano[2,Sc]pyridine (1.75 g, 7.085 

mmol) in.100 ml of methanol, cooled at 0-5 °c, was treated with ~co3 {1.955 g, 14.17 

mmol, 2.0 eq.) in 25 ml of water. The cooling bath was removed after 30 min and the 

20 reaction mixture was allowed .to stir at ambient temperature for 4 h. The addition of 120 

ml of crushed ice was followed by acidification with 2N NaHSO 4 (14.17 ml, 28.34 mmol) t.o 

pH 5. The contents were poured into 125 ml of saturated NaHC03, extracted three times 

with ethylacetate, the combined organic extracts dried with anhydrous N82SO 4 and 

concentrated in vacµo. Chromatography using 50 g of silica gel, packed and eluted with 

25 acetone-methylene chloride (1:6), gave 1.12 g (89%) of(R)-(+)-5-(1-hydroxyethyl)-3-methyl­

furano[2,3c]pyridine as a white solid (rotation: [a]n = + 42.4° Cc = 0.870, CHC13); 1H NMR 

CCDC13,TMS): 8 8.66 (s, 1 H}, 7.47 (s, 1 H), 7.40 (s, 1 H), 4.95 (q, 1 H, J = .6.45 Hz), 3.77 

Cbrs, 1 H), 2.19 (s, 3 H), 1.50 (d, 3 H, J = 6.43 Hz) ppm). 

80 A solution of(R)-(+)-5-(1-hydroxyethyl)-S-methyl-furano[2,Sc]pyridine (0.100 g, 0.565 

mmol) in 2 ml of dry tetrahydrofuran was treated with triphenylphosphine (0.148 g, 0.565 

mmol, 1.0 eq.), benzoic acid {0.069 g, 0.565 mmol, 1.0 eq.). In a dropwise fashion, 

diethylazodicarboxylate (0.098 g, 0.656 mmol, 1.0 eq.} over a 30 sec period. After stirring 

for 2 h at room temperature an additional 20% more of each reagent was added. After SO 

35 min longer, the contents were concentrated at reduced pressure, dissolved in ethylacetate, 
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treat.ed With 600 mg of silica gel and reconcentrated in-vacuo. The free flowing powder 
was applied to a silica gel column, packed and elut.ed with ethylacetate-hexane (1:9), to 
yield 186 mg(~%) of (S)-(+)-5-(l-benzoyloxyethyD-8-methyl-furano[2,3c]pyridine (rotation: 

[a:Jn = +56.8° (c = L05, CHC13); 1H NMR CCDC13,TMS): 8 8.79 (s, 1H),8.13 (s, 1H),8.11 
5 (s, 1 H), 7.68-7.88 Cm, 5 H), 6.80 (q, 1 H, J = 6.59 Hz), 2.22 (s, 8 H), 1.78 (d, 8 H, J = 6.58 

Hz) ppm. 

A solution of (8)-( + )-5-(1-benzoylo.xyethyl)-8-methyl-furano[2,Sc]pyridine (0.184 g, 0.4 77 
mmol) in 9 ml of methanol at 0-5°C was treated with IGzC03 (0.132 g, 0.954 mmol, 2.0 eq.) 

10 in 2.2 ml of water. After 5 min, the cooling bath was removed and the reaction mixture 
was stirred for 4 h. The cont.ents were cooled in an-ice bath, treat.ed with 2N NaHS04 
(0.954 ml, 1.91 mmol), poured into 20 ml of saturat.ed NaHC03, extracted twice with 
etbylacetat.e and the combined organic extracts dried with anhydrous N82SO 4• The filtrat.e 
was concentrat.ed in vacuo and chromatographed with 10 g of silica gel, packed and eluted 

15 with acetone-methylene chloride (1:6), to give 83 mg(99%) of(S)-(-)-5-(1-hydroxyethyl)-8-
methyl-furano[2,Sc]pyridine (rotation: [a:Jn = -40.6° (c = 0.675, CHC13)). . 

Part 3: Oxalyl chloride (1.01ml,1L5 mmole) was dissolved in 40 ml dry 
dichloromethane in an oven dried 100 .ml two neck round bottom flask. under nitrogen. . 

20 The solution was cooled to -60°C1·was treated 'dropwise with dimethyl sulfoxide (1.68 ml, 
28 mmole) in 1 x 5 ml dichlorometbane, and was stirred .for 20 min. The mixture was 
treat.ed with 7-chloro-2,3-dihydro-5-(1-hydroxyethyl)-8-methyl-furano[2,8c]-pyridine (2.14 g, 
10 mmole) in 1 x 5 ml dichlorometbane and the reaction was stirred for 20 min at -60°0. 
The reaction mixture was treated dropwise with triethylamine (7.0 ml, 50 mmole), was 

25 stirred for 20 min at -60°C, followed by 1 h at room temperature. The mixture was 
diluted with 125 ml ethyl acetate, was washed with 2 x 50 ml 1:1 5% hydrochloric 
acid/saturat.ed sodium chloride, and the organics were dried over anhydrous magnesium 
sulfat.e. The organics were concentrated in vacuo to a dark yellow oil. The crude material 
was chromatographed over 75 g silica gel (230-400 mesh), eluting with 12% ethyl 

30 acetate/hexane while.collecting 9 ml fractions. Fractions 41-72 were combined and 
concentrated to give 1.80 g (85%) of 5-Acetyl-7-chloro-2,3-dihydro-3-methyl­
furano[2,3c]pyridine as a white solid. 1H NMR (CDCI8, TMS): 3 1.88 (d, J=7 Hz, 3), 2.65 
Cs, 3), 3. 70 (m, 10, 4.81 (dd, J=7.5, 9 Hz, 1), 4.91.(t, J•9.2 Hz, 1), 7.88 (s, 1) ppm. 

35 5-Acetyl-7-chloro-2,3-dihydro-8-methyl-furano[2,3c]pyridine (1.8 g, 8.5 mmole) was 
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dissolved in 15 ml dry tetrahydrofuran in an oven dried 100 ml two neck round bottom 

flask under nitrogen. The solution was cooled to -so0c and the res'11.tant suspension was 

treated slowly dropwise with (-) diisopinocampheyl borane chloride (5.9 g, 18.~ mmole) in 

1 x 16 ml dry tetrahydrofuran. The reaction was placed in an ice/acetone bath (-18°0) and 

5 was allowed to stir overnight as the cooling bath expired. The reaction was recooled to -

18°0, was treated dropwise with a solution containing 15 ml saturated sodium 

bicarbonate and 4.5 ml 30% hydrogen peroxide, and the mixture was stirred for 1 h at 

room temperature. The mixture was diluted with 120 ml or ethyl acetate, the layers were 

separated, and the organic layer was washed with 2 x 50 ml saturated sodium 

10 bicarbonate, 1 x 50 ml wat.er, and 1 x 50 ml saturated sodium chloride. The organics ·were 

dried over 1:1 anhydrous potassium carbonate/anhydrous magnesium sulfate and were 

concentrated in vacuo to a yellow oil. The crude material was chromatographed over 125 

g silica gel (230-400 mesh), eluting with 11 20% ethyl acetate/hexane followed by 11 38% 

ethyl acetate/hexane, while collecting 22 ml fractions. Fractions 47-77 were combined and 

15 concentrated~ give 1.78 g (95%) of (S)-7-chloro-2,3-dihydro-5..(1-hydroxyethyl)-8-methyl­

furano[2,3c]pyridine as a pale oil. 1H NMR (CDC13, TMS): 5 1.36 (m, 3), 1.47 (d, J=6.4 

Hz, 8), 2.86 (bs, 1), 8.65 (m, 1), 4.22 (t, J=S.O Hz, 1), 4.82 (m, 2), 7.09 Cm, 1) ppm. 

7-Chloro-2,3-dihydro-5-(1-(S)-hydroxyethyl)-3-methyl-fttrano[2,3c]pyridine (1.61 g, 7.5 

20 mmole} was· dissolved in 25·ml absolute·ethanol·contsining,20% palladium hydroxide on 

carbon (400 mg) in a 250 ml PARR shaker bottle. The reaction mixture was hydrogenated ·· 

at 25 PSI for 4 h, was mtered through celite, and the filter cake was washed well with 

absolute ethanol. The filtrate was concentrated in vacuo to a pale paste which was 

partitioned between 1 x 50 ml saturated sodium bicarbonate and 4 x 20 ml 

25 dichloromethane. The combined organics were dried over anhydrous potassium carbonate 

and were concentrated in vacuo to afford 1.24 g (92%) of (S)-2,8-dihydro-5-(1-

hydroxyethyl)-3-methyl-furano[2,3c]pyridine as a pale oil. 1H NMR (CDCI3, TMS): 8 1.81 

(m, 8), 1.44 (d, J=6.4 Hz, 8), 8.54 (m, 1), 4.09 (t, J=S.4 Hz, 1), 4.28 (bs, 1), 4.70 (t, J=8.8 

Hz, 1), 4.81 (q, J=6.S, 12.8 Hz, 1), 7.11 (s, 1), 7.97 (s, 1) ppm . 

. 30 

(S)-2,3-Dihydro-5-(1-hydroxyethyl}-3-methyl-furano[2,8c]pyricline (1.2 g, 6.7 mmole) was 

dissolved in 7 ml pyridine in a 25 ml one neck round bottom flask under nitrogen. The 

solution was treated with acetic anhydride (1.4 ml, 14. 7 mmole) and was stirred overnight 

at room temperature. The volatiles were removed under a stream of nitrogen and the 

35 residue was partitioned between 1 x 40 ml ethyl acetate and 1 x 40 ml saturated sodium 
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bicarbonate. The organics were dried over anhydrous magnesium sulfate and were 

concentrated in vacuo to give 1.43 g C96%) of CS)-5-(1-acetoxyetbyl)-2,S-dihydro-S-methyl­

furano[2,8c]pyridine as a pale oil. 1H NMR (CDC13, TMS): S 1.85 Cm, 8), 1.56 (m, 8), 2.08 

Cm, 8), 8.54 Cm, 1), 4.12 Ct, J•S.2 Hz, 1), 4.73 (t, J=9. HZ, 1), 5.88 (q, J=6.6, 13.2 Hz, 1), 

5 7.16 Cm, 1), 8.10 Cs, 1) ppm. 

(8)-2,8-Dihydro-5-(l-acetoxyethyl)-8-methyl-furano[2,Sc]pyridine · Cl.4 g, 6.3 mmole) was 

combined with 2,S,4,5-tetracblorobenzoquinone (1. 7 g, 6.8 mmole) fn 25 ml dioxane in a 

100 ml one neck round bottom tlask under nitrogen. The reaction was warmed to reflux 

10 for 28 h, was cooled to room temperature, and the bulk of the dioxane was removed in 

vacuo. The hydroquinone.was removed by filtration and the filter cake was washed with 

1:1 ethyl acetate/diethyl ether and the filtrate was concentrated to a brown oil. The crude 

material was dissolved in 25 ml methanol in a 100 ml one neck round bottom flask and 

the solution was treated with 2N sodium hydroxide (10 ml, 20 mmole). The mixture was 

15 stirred 1 h at room temperature, the methanol was removed in vacuo, and the ~idue was 

partiticmed between 1x50.ml saturated sodium bicarbonate and 4 x 20 ml 

dichloromethane. The organics were dried over anhydrous potassium carbonate and were 
concentrated in vacuo to a tan solid. The crude material was chromatographed over 50 g 

silica gel (280-400 mesh) eluting with 32% ethyl acetate/hexane followed by 40%·etbyl 

20 acetate/hexane while collecting 125 ml &actions. Fractions 6-12 were combined and 

concentrated to afford 1.01 g (90%) of (8)-5-(1-hydroxyethyl)-8-methyl-furano[2,Sc]pyridine 

as a white solid. An aliquot was converted to the corresponding acetate which was 

determined to be 92% ee by chiral HPLC. 1H NMR (CDCI3, TMS): 8 1.57 Cd, J=6.5 Hz, S), 

2.26 (d, J=L3 Hz, 8), 4.04 (bs, 1), 5.05 (q, J=6.5, 13 Hz, 1), 7.50 (s, 1), 5.58 (d, J=l.2 Hz, 1), 

25 8.74 Cd, J=0.6 Hz, 1) ppm. 

Pm:t 4: A solution of CS}C-)-5-(1-hydroxyethyl}-S-methyl-furano[2,Sc]pyridine 

(0.0691 g, 0.390 mm.ol; Method B, Part 1) in carbon tetrachlOrlde (0.601 g, 3.90 mmol, 10 

eq.) at 0-5°0 was treated with chloroform (0.150 ml) and triphenylphosphine ( 0.205 g, 

30 O. 781 ~ol, 2.0 eq.) and the reaction mixture was stirred for 20 min. The cooling bath 

was removed and the reaction mixture was stirred at room temperature overnight. The 

contents were poured into 25 ml of water, extracted two times with ethylaoetate-hexane 

(1:1), the combined organic extracts dried with anhydrous N82SO 4 and concentrated at 

reduced pressure. Trituration of the residue four times with ethylacetate-hexane (1:6) was 

35 followed by hromatography with 15 g of silica gel, packed and eluted with acetone-
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methylene chloride-hexane (0.5:2:7.5) to provide 57.4 mg (75%) of (R)-(+)-5-(1-chloroethyl)-

3-metbyl-furano[2,8c]pyridine (Optical rotation: [a.1n = +68.4° (c = L53, CHC13). 

A magnetically stirred suspension of sodium hydride (1.25 g, 0.0522 mol, 2.10 eq., 60% oil 

5 dispersion) in 80 ml of dimetbylformamide cooled at 16°C was treated with 4-amino-6-

chloro-2-mercaptopyrimic:iine· mesylate salt (6. 71 g, 0.0261 mol, 1.05 eq.) and the reaction 

mixture stirred for 15 min. The cooling bath was removed and the contents stirred at 

ambient temperature for 1.5 h. (R)-( + )-5-(1-Chloroethyl)-3-methyl-furano[2,3c]pyridine 

(4.86 g, 0.0249 mol, 1.0 eq.) in 15 ml of dimethylformamide was added at onee with a 10 

10 ml and a 2 ml rinse with same solvent. The reaction mixture was allowed to stir at room 

temperature for 5 days. The contents were poured into ice water, extracted two times 

with ether, the combined organic extracts dried with anhydrous N82SO 4 and concentrated 

at reduced pressure. Chromatography with 850 g of silica gel, packed and eluted with 

etbylacetate-hexane (2:3), then (1:1), provided 6.55 g (82%) of(S)-(-)-4-amino-6-chloro-2-(1-

15 (8-methylfurano[2,Sc]pyridin-5-yl)ethyltbio)-pyrimidine. The flltrate obtained after two 

crystallizations from methyl-t-butylether-methylene chloride- ethylacetate was 

concentrated in vacuo to provide 4.83 g (61%) of (S)-(-)-4-amino-6-chloro-2-(1-(3-

methylfurano[2,Sc]pyridin-5-yl)ethylthio)-pyrimidine (Melting Point: 156-157°0; Optical 

rotation: [a.1n = -270.3° (c = 0.620, CHCia»· 

20 

Cpd#291 R-( + )-4-Am.ino-6-chloro-2,.(1-(4-ethyl-2-~dyl)ethyl}thio-pyrimidine 

Cpd#292 (-)-4-Amino-6-chloro-2-(1-(4-ethyl-2-pyridyl)ethyl)thio-pyrimidine 

25 Procedure A: Cpd #216 is separated into its(+) and(-) enantiomers using 

80 

HPLC with the chiral column, Chiralcel OD-H, eluting with 20% isopropanoJ/hexane + 

0.05% acetic acid, with a tlow rate of 0.5 mIJminute. [aln +276.4° (c 1.21, chloroform); 

[aln -288.6° Cc 1.28, chloroform). 

Procedure B: A solution of racemic 2-(1-hydroxyethyl)-4-ethylpyridine (1.0 g, 

6.62 mmol) in 10 mL of ether at room temperature is treated with 2,2,2-

trifluoroethylbutyrate (1.0 mL, 6.62 mmol) and 1.0 g of porcine pancreatic lipase type II 

· and stirred under nitrogen for S days. Celite is added to the mixture and after 15 min the 

reaction is filtered through celite, washed with ether and concentrated to afford 1.88 g of 

35 material. The material is chromatographed on 70 g of silica gel, eluting with (1:9) 
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acetone/methylene chloride to give 0.456 g of(+)-1-(4-ethylpyridin-2-yl)ethyl butyrate, [aln 

+84.0° (c 1.825, chloroform} (99% ee). 

A solution of(+)-1-(4-ethylpyridin-2-yl}ethyl butyrate (0.059 g, 0.27 mmol) in 6 mL of 

5 methanol is treat.ed with 0.0737 g (0.534 mmol) of potassium carbonate in 2 mL of water 

at 0 C. Aft.er 30 min, the mixture is stirred at room temperature for 2 h. To the mixture 

is added 57 mg of ammonium chloride in 4 mL of water along with enough 2N potassium 

hydrogen sulfate to bring the pH of the solution to 7. The mixture is extracted twice with 

ethyl acetate after pouring it into 20 mL of satur~ted brine and 10 mL of water. The 

10 combmed organics are dried over sodium sulfate and concentrated. The material is 

chromatographed over 10 g of silica gel, eluting with (1:5) acetone/methylene chloride to 

afford 30.5 mg (76%) of R-(+)-2-(1-hydroxyethyl)-4-etbylpyridine, [a]n +38.00 (c 1~525, 

chloroform). 

15 Conversion ofR-(+)-2-(1-hydroxyethyl)-4-ethylpyridine to Cpd# 291 ([«ln +278.7°) is 

accomplished as described for Cpd #216. 

Example 298 4-Amino-6-cbloro-2-(1-(7-chloro-3-trifluoromethyl)-furo[2,3c}pyridin-5-

20· yl)ethylthio)-pyrimidine · (Cpd·#298) · 

2-Chloro-3-hydrOxy-6-(1-hydroxyethyl)pyridine (7.19 g, 41.4 mmole) was dissolved in 80 ml 

· of water containing potassium carbonate (17.2 g, 124 mmole) in a 200 ml one neck round 

bottom flask. The solution was treated with iodine (31.5 g, 124 mmole) and was stirred 

25 for 6 h at room temperature. The mixture was quenched with saturated sodium 

thiosulfate and the pH was adjusted to 2 with 12 N hydrochloric acid. The precipitate was 

collected, was washed with water, and was dried. The yellow solid was further washed 

with diethyl ether to provide 4.68 g (38%) of 6-acetyl-2-chloro-8-hydroxy-4-iodo-pyridine as 

a pale tan solid (Melting Point: 223-224°C). 

30 

6-Acetyl-2-chloro-3-hydroxy-4-iodo-pyridine (6.12 g, 20.6 mmole) was combined with 

trimethylsilyl acetylene (3.5 ml, 24. 7 mmole), bis (triphenylphosphine) palladium 

dichloride (780 mg, 10 mmole) and cuprous iodide (99 mg, 0.52 mmole) in 37 ml of2:1 

· chloroform/tetrahydrofuran in a 100 ml one neck round bottom flask under nitrogen. The 

35 suspension was treated with triethylamine (6 ml, 43 mmole) and the reaction was stirred 
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for 2 h at room temperature. ·The mixture was diluted with 150 ml of ethyl acetate and 

was washed with 2 x 50 ml of 5% hydrochloric acid. The organics were dried over 

anhydrous magnesium sulfate, treated with 10 g of silica gel (230-400 mesh), and 

concentrated to dryness. The plug was chrom.atographed over 200 g of silica gel (280-400 

5 mesh), eluting with 25%ethyl acetate/hexane + 0.1 % acetic acid, while collecting 50 ml 

fractions. Fractions 10-18 were combined and concentrated to give 4.88 g (88%) of 6-

acetyl-2-chloro-8-hydroxy-4-(2-trimethylsilylethynyl)pyridine as. a pale tan solid. 1H NMR 

CcfeDMSO): 8 0.26 Cs, 9), 2.51(s,3), 7~78(s, 1) ppm. 

10 6-Acetyl-2-chloro-S-hydroxy-4-(2-trimethylsilylethynyl)pyridine (4.8 g, 18.2 mmole) was 

dissolved in 50 ml of dry tetrahydrofuran in an oven dried 100 ml two neck round bottom 

flask under nitrogen. The solution was cooled to 0°C, was treated with mercuric 

trifluoroacetate (8.54 g, 20.0 mmole), and was stirred for 2 h at room temperature. The 

reaction was diluted with 40 ml of saturated sodium chloride and the mixture was stirred 

15 for 1 h at room temperature. The pH was adjust.ed to 8 with 2 N sodium hydroxide and 

the mixture was diluted with 150 ml of ethyl acetate. The aqueous layer was washed with 

50 ml of ethyl acetate. The combined organics were dried over anhydrous magnesium 

sulfate and were concentrated in vacuo to a yellow solid. The crude material was 

dissolved in acetone and.was.adsorbed onto 20 g of silica gel (280-400 m~h) by 

20 concentration to dryness~ The plug was chromatographed over 200 g of silica gel (280-400 

mesh), eluting with 2 1 80% ethyl acetate/hexane followed by 2 1 50% ethyl acetate/hexane 

while collecting 50 ml fractions. 'Fractions 8-48 were combined and concentrated to give a 

yellow solid which was washed with 100 ml 25% diethyl ether/hexane to provide 8.47 g 

(93%) of 5-acetyl-7-chloro-S-cbloromercurio-2-trimethylsilyl-furo[2,8c]pyridine as an off-

25 white solid. 1H NMR CcJsDMSO): l5 0.42 (s, 9), 2.65 (s, 3), 8.80 (s, 1) ppm. 

5-Acetyl-7-cbloro-S-chloromercurio-2-trimethylsilyl-furo[2,Sc]pyridine (7.0 g, 14 mmole) 

was suspended in 190 ml of 1:1 water/acetonitrile in a 500 ml one neck round bottom flask 

under nitrogen. The suspension was treated dropwise 60 ml of water containing 

80 potassium iodide (5.1 g, 80.8 mmole) and iodine (8.91 g, 15.4 'mmole) and the reaction was 

stirred for 2 h at room temperature. The mixture was diluted with 95 ml water and was 

cooled to-15°C for 1 h. The precipitate was collected, was washed with water, and was 

dried in vacuo to afford 5.88 g (98%) of 5-acetyl-7-chloro-3-iodo-2-trimethylsilyl­

furo[2,Sc]pyridine as a tan solid (Melting Point: 92-93°0). 

85 
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5-Acetyl-7-cbloro-3-iodo-2-trimethylsilyl-furo[2,3c]pyridine (1.51 g, 8.8 mmole) was 
dissolved in 15 ml or methanol in a 100 ml one neck round bott.om tlask under ~trogen. 

The solution was cooled t.o 0°C (suspension), was treated with sodium borohydride (135 

mg, 3.6 mm.ole), and was stirred for 20 min at 0°0 followed by 30 min at room 

5 temperature. The mixture was diluted with 15 ml of methanol followed. by 15 ml of 

saturated sodium bicarbonate ·and the suspension was stirred for 3 -h at room temperature. 

The methanol was removed in vacuo, the residual sl~ was diluted with 15 ml of water, 

and the precipitate was collected. The filter cake was washed with water and was dried 

t.o give 1.16 g (92%) of 7-chloro-5-(1-hydroxyetbyl)-S-iodo-furo[2,8c]pyridine as a pale grey 

10 solid. 1H NMR (CDC13, TMS): 8 1.58 (d, J • 6.6 Hz, 8), 5.01 (q, J = 6.6, 13.2 Hz, 1), 7.88 . 

(s, 1), 7.84 (s, 1) ppm. 

7-Chloro-8-iodo-5-C1-hydroxyetbyl)-furo[2,8c]pyridine (4.2 g, 18 mmole) was dissolved in 20 

ml of pyridine in a 200 ml one neck round bottom tlask under nitrogen. The solution was 

15 treated with acetic anhydride (7 ml, 62 mmole) and the reaction was stirred 4 h at room 

tempera~e. The volatiles were removed in vacuo (toluene, 100 ml, azeotrope) and the 

residue was partitioned between 1 x 100 nil of saturated sodium bicarbonate and 8 x 40 

ml of ethyl acetate. The combined organics were dried over anhydrous potassium 

carbonate(magnesium sulfate t.o atTord 4. 74 g (quant) or 5-(1-acetox:yethyl)-7~chloro-8-iodo-
20 furo[2,8c]pyridine as an off-white solid (Melting Point: 102-104°0). 

5-(l-Acetoxyethyl)-7-chloro-3-iodo-furo[2,3c]pyridine (4.37 g, 12 mmole) was combined with 

cuprous iodide (8.41 g, 18 mmole), spray dried potassium fluoride (834 mg, 14.4 mmoie}, 

and triethylsilyl-trlfluorometbane (2.65 ml, 14.4 mm.ole) in 85 ml of ctimethylformami~e in 

25 a screw cap pressure tube under nitrogen. The reaction was warmed t.o 85°0 for 5.5 h, 

was cooled , and was diluted with 500 ml of ethyl acetate. The mixture was washed with · 

3 x 200 ml of 50% saturated sodium chloride, 1 x 100 ml of 50% saturated disodium 

EDTA, and 1 x 100 ml of saturated sodium chloride. The organics were dried over 

anhydrous potassium carbonate and were concentrated in vacuo t.o a black oil. The crude 

30 material was chromat.ographed over 300 g of silica gel (230-400 mesh), eluting with 10% 

ethyl acetate/hexane while collecting 50 ml fractions. Fractions 17-23 were combined and 

concentrated to give 1.7 g (46%) of 5-(1-acetoxyethyl)-7-chloro-3-trifluoromethyl­

furo[2,3c]pyridine as an off-white solid (Melting Point: 98-99°0). 

35 5-(~·Acetoxyethyl)..7-chloro-3-trifiuoromethyl-furo[2,Sc]pyridine (1.21 g, 3.9 mmole) was 
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dissolved in 40 ml of diehloromethane in an oven dried 250 ml three neck round bottom 

flask under nitrogen. The solution was cooled t.o -78°0, was treated dropwise with 

diisobutylaluminum hydride (9.8 ml, 9.8 mmole), and the reaction mixture was stirred for 

1 h at -78°C. The mixture was carefully quenched with 60 ml of 0.5 M sodium potassium 

5 tartrate at -78°0 and was stirred vigorously at room temperature for 2 h. The layers were 

separated and the aqueous layer was extracted with 3 x 20 ml of dichloromethane. The 

combined organics were dried over anhydrous potassium carbonate and were concentrated 

in vacuo to give 1.04 g of a white solid. The crude material was chromatographed over 50 

g of silica gel (280-400 mesh) eluting with 20% ethyl acetate/hexane while collecting 9 ml 

10 fractions. Fractions 20-32 were combined and concentrated t.o give 1.0 g (96%) of 7-chloro-

5-(1-hydroxyethyl)-3-trifluoromethyl-fu.ro[2,Sc]pyridine as a white solid (Melting Point: 90-

91 °C). 

7-chloro-5-(1-hydroxyetbyl)-S-trifluorometbyl-furo[2,8c]pyridine (282 mg, Ll mmole) was 

16 dissolved in 5 ml of dichloromethane in a 25 ml one neck round bottom flask under 

nitrogen. The solution was cooled t.o 0°C, was treated with tbionyl chloride (116 µ1, 1.6 

mmole), and the reaction was stirred for 20 min at 0°C followed by 2 h at room 

temperature. The reaction was added to 10 ml of saturated sodium bicarbonate, and the 

aqueous layer was washed with 3 x 10 ml of dichloromethane. The combjned organics 

20 were dried over anhydrous potassium carbonate and were concentrated in vacuo to provide .. 

280 mg (98%) of 7-chloro-5-Cl-chloroethyl)-8-trifluoromethyl-furo[2,Sc]pyridine as a pale 

yellow oil. 1H ~ (CDCJ3, TMS): 3 1.93 (d, J = 6.6 Hz, S), 5.23 (q, J = 6.5, 13 Hz, 1), 

7. 77 (s, 1), 8.17 (m, 1) ppm. 

25 4-Amino-6-chloro-2-mercaptopyrimidine mesylate salt (300 mg, 1.1 mmole) was dissolved 

in 4 ml of dry dimethylformamide in an oven dried 50 ml two neck round bottom flask 

under nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (102 

mg, 2.6 mmole), and the mixture was stirred for 1 h at room temperature. 5-(1-

Chloroethyl)-7-chloro-8-trifluoromethyl-furo[2,3c]pyridine (800 mg, 1.1mmole),in2 x 1 ml 

30 of dry dimethylformamide, was added dropwise to the reaction and the mixture was 

stirred for 24 h. The reaction mixture was diluted with 70 ml of ethyl acetate, was 

washed with 4 x 25 ml of 50% saturated sodium chloride followed by 1 x 25 ml of 

saturated sodium chloride, and the organics were dried over anhydrous potassium 

carbonate. The dried organics were concentrated in vacuo t.o a yellow paste. The crude 

35 material was chromatographed over 30 g of silica gel (280-400 mesh), eluting with 20% 
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ethyl acetat.elhexane while collecting 9 ml fractions. Fractions 21-86 were combined and 

concentrated to give 299 mg or an off-white solid. Washing with 10% diethyl ether/hexane 

provided 284 mg (66%) or 4-amino-6-chloro-2-(1-(7-chloro-3-trifluoromethyl)- . 

furo[2,3c]pyridin-6-yl)ethylthio)-pyrimidine as a white solid (Melting Point: 169-170°0). 

Example 294 4-Amino-&-chloro-2-(1-(8-trifluoromethyl)-furo[2,3c]pyridin-5-

yl)ethylthio)-pyrimidine (Cpd #294) 

7-chloro-5-Cl-hydroxyethyl)-3-trifluoromethyl-furo[2,3c]pyridine {647 mg, 2.4 mmole) was 

10 combined with 20% palladium. hydroxide on carbon (647 mg) in 20 ml of absolute ethanol 

in a 100 ml one neck round bottom flask. The suspension was treated with 1,4-

cyclohexadiene (2.3 ml, 24.4 mmole) and was warmed to reflux for 4 h. The mixture was 

filtered through celite and the cake was washed with ethanol The filtrate was 

concentrated in vacuo to an orange paste. The crude material was partitioned between 1 

15 x .25 Jill of saturat.ed sodium bicarbonate and 4 x 20 ml of dichlorometbane. The combined 

organics were dried over potassium. carbonate and ~ concentrated in vacuo to a pale 

amber oil The crude material was chromatographed over 30 g of silica gel (230-400 mesh) 

el~ting with 35% ethyl acetate/hexane while collecting 9 ml fractions. Fractions 8-11 were 

·combined and concentrated to give 188 mg (29%) ofrecovered.7-chloro-5-Cl-hydroxyethyl)-

20 S-trifluoromethyl-fo.ro[2,3c]pyridine as a white solid. Fractions 17-28 were combined and 

concentrated to provide 339 mg (60%) of 5-(1-hyd.roxyethyl)-3-tritluoromethyl­

furo[2,3c]pyric:line as a white solid (Melting Point: 88-90°0). 

5-(1-HydroxyethyD-3-tritluorometbyl-furo[2,8c]pyridine (824 mg, 1.4 mmole} was dissolved 

25 in 10 ml of clichloromethane in a 50 ml one neck round bottom flask under nitrogen. The 

solution was cooled to 0°C, _was treated with thionyl chloride (153 µl, ~.1 mmole), and the 

reaction was stirred for 20 min at 0°C followed by 2 h at room temperature. The reaction 

was added t.o 20 ml saturated sodium bicarbonat.e, and the aqueous layer was washed 

with 3 x 10 ml of dichloromethane. The combined organics were dried over anhydrous 

30 potassium carbonate and were concentrated in vacuo.to provide 327 mg {94%) of 5-{1-

chloroetbyl)-8-trifluoromethyl-furo[2,3c]pyridine as a pale yellow oil. 1H NMR (CDC13, 

TMS): a 1.95 (d, J = 6.5 Hz, 3), 5.80 {q, J = 6.5, 13 Hz, 1), 7.81 (s, 1), 8.13 (m, 1), 8.98 Cm, 

l)ppm. 

35 4-Amino-6-chloro-2-mercaptopyrimidine mesylate salt (346 mg, LS mmole) was dissolved 
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in 4 ml of dry dimethylformamide in an oven dried 60 ml two neck round bottom flask 

under nitrogen. The solution was cooled to 0°C, was treated with sodium hydride (118 

mg, 2.9 mmole), and the mixture was stirred for 1 h at room temperature. 5-(1-

Chloroethyl)-3-trifiuoromethyl-furo[2,3c]pyricline (305 mg, 1.2 mmole), in 2 x 1 ml of dry 

5 dimetbylform.amide, was added dropwise to the reaction and the mixture was stirred for 

72 h. The reaction mixture·was diluted with 70 ml of ethyl acetate, was washed with 4 x 

25 ml of 50% saturated sodium chloride followed by 1 x 25 ml of saturat.ed sodium 

chloride, and the organics were dried over anhydrous potassium carbonate. The dried 

organics were concentrat.ed in vacuo t.o a yellow oil. The crude material was 

10 chromatographed over 80 g of silica gel (230-400 mesh), eluting with 80% ethyl 

acetateJhexane while collecting 9 ml tractions. Fractions 22-42 were combined and 

concentrated to give 325 mg of a yellow foam. Crystallization from 10% diethyl 

ether/hexane provided 258 mg {56%) of 4-amino-6-cbloro-2..(1-(S-trifluoromethyl)­

furo[2,8c]pyridin-5-yl)ethylthio)-pyrimidine as an off-white solid (Melting Point: 91-98°0). 

15 
Example 295 4-Amino-2-(1-(7-cbloro-8-methyl-furo[2,3c]pyridin-5-yl)ethylthio)-6-

trifluoromethyl-p,rimidine (Cpd #295) 

4-Amino-.2-mercapto-6-trifluoromethyl-pyrimidine mesylate salt (1.12 g, 3.85 mmole) was 

20 suspended in 12 ml dry dimethylformamide in an oven dried 100 ml one neck round 

bottom flask under ·nitrogen. · The suspension was cooled to 0°0, was treated·with sodium 

hydride (331 mg, 8.8 mmole), and the mixture was stirred 1 h at room·temperature. 7-

Chloro-5-(1-chloroethyl)-8-methyl-furo[2,3c]pyricline (805 mg, 8.5 mmole), in 2 x 3 ml dry 

dimethylformamide, was added dropwise to the reaction and the mixture was stirred 48 h. 

25 The reaction mixture was diluted with 120 ml ethyl acetate, was washed with 4 :x 50 ml 

50% saturated sodium chloride followed by 1 x 25 ml saturated sodium chloride, and the 

organics were dried over anhydrous potassium carbonate. The dried organics were 

concentrated in vacuo to a pale yellow solid. The crude material was chromatographed 

over 100 g silica gel (230-400 mesh), eluting with 25% ethyl acetateJhexane while 

80 collecting 22 ml fractions. Fractions 21-45 were combined and concentrated to give 1.09 g 

of a white solid which was washed with 10 ml 20% diethyl ether/hexane to afford 997 mg 

of 4-amino-2-(1-(7-chloro-S-methyl-fu.ro[2,3c]pyridin-5-yl)ethyltbio)-6-tritluoromethyl­

pyrimidine as a white solid (Melting Point: 172-178°0). 

35 Example 296 4-Amino-6-trif1.uoromethyl-2-(1-(3-methyl-furo[2,3c]pyridin-5- · 
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yl)ethylthio)-pyrimidine (Gpd #296) 

4-Arilino-6-tritluorometbyl-2-mercaptopyrimidine mesylate salt (561 mg, 1.93 mmole) was 

suspended in 6 ml dry dimethylformamide in an oven dried 50 ml two neck round bottom 

5 flask under nitrogen. The suspension was cooled to 0°C, was treated with sodium hydride 

(162 mg, 4.04 mmole), and the mixture was stirred 1 h at room temperature. 5-(1-

chloroethyl)-3-methyl-furo[2,Sc]pyridine (350 mg, 1. 75 mmole), in 2 x 2 ml dry 

dimetbylformamide, was added dropwise to the reaction and the mixture was stirred 24 h. 

The reaction mixture was diluted with 75 ml ethyl ·acetat.e, was washed with 4 x 25 ml 

10 50% saturated sodium chloride followed by 1 x 25 ml saturated sodium chloride, and the 

organics were dried over anhydrous potassium carbonate. The dried organics were 

concentzated in vacuo to a yellow oil. The crude material was cbromatographed over 50 g 

silica gel (280-400 mesh), eluting with 35% ethyl acetate/hexane while collecting 9 ml 

fractions. Fractions 40-80 were combined and concentrated to give 290 mg (79%) of 4-

15 amino-6-trifluoromethyl-2-Cl-(3-methyl-furo[2,3c]pyridin-5-yl)ethylthio)-pyrimicline as an 

off-white solid (Melting Point: 198-200°0). 

Example 297 and 298 (S)-(-)-4..Amino-6-trifluoromethyl-2-(1-(3-methylfuro[2,3c]pyridin-5-

yl)ethylthio)-pyrimidine (Cpd #297) and CR)-(+ )-4-Amino-6-tritluoromethyl-2-Cl-(3-

20 methylfuro[2,3c]pyridin-5-yl)ethyltbio)-pyrimidine. (Cpd #298) 

Method A: A sample of 4-amino-6-tritluoromethyl-2-Cl-(3-

methylfuro[2,8c]pyridin-5-yl)ethylthio)-pyrimidine (Cpd #296; 1.20 g) was resolved using 

chlral HPLC (Chiralcel OD-H; 46 x 25 cm; 0.5 mUmin; 20% isopropanol/hexane) to 

25 provide (475.5 mg) of (S)-(-)-4-amino-6-trifluoromethyl-2-(l-(3-methylfuro[2,3c]pyridin-5-

yl)ethylthio)-pyrimidine (18.6 min) and 4 78.2 mg ·of CR)-(+ )-4-amino-6-trifluoromethyl-2-{1-

{3-methylfuro[2,Sc]pyridin-5-yl)ethyltbio)-pyrimidine (21.1 min}. The (S)-(-)-4-amino-6-

trifluoromethyl-2-(1-(3-methylfuro[2,Sc]pyridin-5-yl)etbylthio)-pyrimidine was dissolved in 

acetone-methylene chloride-methanol solvent mixture, treated with 2.3 g of silica gel and 

30 concentrated at reduced pressure. The free :flowing powder was applied to a 25 g column 

of silca gel, packed and eluted with acetone-methylene chloride-methanol (5:98:2), to yield 

367 mg of pure product. The (R)-(+)-4-amino-6-trifluoromethyl-2-(1-{3-

methylfuro[2,3c]pyridin-5-yl)ethylthio)-pyrimidine was chromatographed in the same 

fashion to provide 352 mg of pure enantiomer. Cpd 297, Melting Point: 179-181°C; 

35 Optical rotation: [a]n = -132.5° (c = 0.495, CHC13); > 99% ee. Cpd 298, Melting Point: 
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179-181°0; Optical rotation: Ea.Jn= +129.8° Cc= 0.645, CHC18); 98% ee. 

Method B: · A Diagnetically stirred suspension of sodium hydride (2.55 g, 68.5 mmol, 60% 

5 oil dispersion) in 110 ml of dimethylformamide cooled at 0 °c was treated with 4-amino-6-

trifiuoromethyl-2-mercaptopyrimidine mesylate salt (8.86 g, 30.4 mmol) and the· reaction 

mixture stirred· for 1 h at ambient temperature. (R}-( + }-5-( 1-Chloroethyl)..3-methyl­

farano[2,3c]pyrldine (5.4 g, 27.6 mmol) in 2 X 10 ml of dimethylformamide was added and 

the reaction mixture was allowed to stir at room temperature for 3.6 days. The content.s 

10 were poured into 800 ml of ice water, extracted with 4 X 100 ml of ethyl acetate. The 

combined organic extracts were washed with 4 X 100 ml of 50% saturated NaCl and dried 

with 1:1 potassium carbonate/anhydrous MgSO 4 and concentrated at reduced pressure. 

Chromatography with 300 g of silica gel, packed and eluted with 88% ethylacetate-hexane 

provided 9.8 g (95%, 94 % ee) of (8}{-)-4-amino-6-chloro-2-(1-(3-methylfurano[2,3c]pyridin-

15 5-yl)etbylthio)-pyrimidine. Recrystallization of the solid with ethyl acetate afforded 6.5 g 

(66%, 97 % ee) of (S)-(-}-4-amino-6-chloro-2-(1-(8-methylfurano[2,8c]pyridin-5-yl)ethylthio)­

pyrimidine (Melting Point: 180.5-18L5°C; Optical rotation: Ca:Jn • -13L6° (c • 0.625, 

CHC18)). 

20 Example 299 and 800 · (8}-(-}-4-Amino-6-chloro-2-(l..(furo[2;3c]pyridin-5-yl)ethyltbio}­

Pyrimidine (Cpd #299) and CRH+ }-4-Amino-6-chloro-2-(1-(furo[2,3c]pyridin-5-. 

yl)ethylthio)-pyrimidine (Cpd #300) 

Method A: A 200 mg sample of 4-amino-6-cbloro-2-(1-(furo[2,3c]pyridin-5-

25 yl)ethylthio)-pyrimidine (Cpd #238; racemate) was resolved using a Chiralcel OD-H 

column, elu~ with 20% isopropanollhexane at a flow rate of 0.5 ml/min. Two pools of 

material were isolated with Retention Times of 15.6 min (Cpd 299, 74 mg) and 26.1 min 

(Cpd 800, 97 mg). 

The column isolates were chromatographed independently over 10 g silica gel 

80 (280-400 mesh) eluting with 45% ethyl acetate/hexane while collecting 5 ml fractions. 

Crystallization from hexane/diethyl ether afforded either 55 mg (Cpd 299, Melting Point: 

144-146°C, Rotation: [aJd25= -301.8°) or 59 mg (Cpd 300, Melting Point: 144-145°C, 

: · Rotation; [a]d25= +299.6°> of the enantiomers as white solids. 

85 Method B:_ 7-Chloro-5-(1-hydroxyetbyl}-furo[2,3c]pyridine(3.95 g, 20 mmole) was 
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dissolved in 110 ml methanol·conf.aining 20% palladium. hydroxide OD carbon (lg) in a 200 

ml one neck round bottom flask under nitrogen. The suspension was treated with 

cyclohexene (19.8 ml, 200 mmole) followed by sodium hydroxide (15 ml, SO mmole) and the 

reaction was refluxed for 3.5 h. The mixture was cooled, filtered through celite, and the 

5 filter cake was washed well with fresh methanol. The filtrate was concentrated in vacuo 

to a yellow paste. The residue was partitioned between 1 x 50 ml water and 4 x 25 ml 

dicbloromethane, the organics were dried over potassium carbonate and were concentrated 

in vacuo t.o a pale oil (8.16g). The crude material was chromat.ographed over 125 g silica 

gel (280-400 mesh), eluting with 60% ethyl acetate/hexane while collecting 22 ml fractions. 

10 Fractions 32-72 were combined and concentrated to give 2.52 g (77%) of the title 

compound 5{1-hydroxyethyl)-tbro[2,8c]pyridine as a pale oil. 1H-NMR {0DOI3, TMS): 6 

1.515 Cd, J=6.5 Hz, 3), 4.19 (bs, 1), 5.01 {q, J=6.5, 18 Hz, 1), 6.78 (d, J•2 Hz, 1), 7.56 (s, 1), 

7.76 Cd, J•2 Hz, 1), 8.76 Cs, 1) ppm. 

15 Part 1: 5-(1-Hydroxyethyl)-furo[2,3c]pyridine (11.8 g, 69.4 mmole) was combined 

with porcine pancreatic lipase type (ll) (16.5 g) and 2,2,2 tritluoroethyl butyrate (41.8 ml, 

227 mmole) in 226 ml diethyl ether in a 500 ml one neck round bottom flask under 

nitrogen. The reaction was stirred 9 days at room temperature, was filtered to removed 

the. enzyme, and the filter cake was washed well with diethyl ether. The .filtrate was 

20 concentrated in vacuo·to:a.pale oil. The residue was azeotroped with 3 x 200 ml toluene 

and was pumped· at hi vac at 40°0 for 3h. The crude material was chromat.ographed over 

300 g silica gel (230-400 mesh), eluting with 60% ethyl acetate/hexane while collecting 50 

ml fractions. Fractions 10-18 were combined and concentrated to provide 7.53 g (46.5%) of 

CR>-C+)-5-(1-butyryloxy)-furo[2,8cJpyridine C1H NMR (CD013, TMS): B 0.94 (t, J=7.4 Hz, 8), 

25 1.61-1.74 (m, 5), 2.36 (m, 2), 6.04 (q, J=6.6 Hz; 18.2 Hz, 1), 6.79 (m, 1), 7.59 (s, 1), 7.75 (d, 

J=2.1 Hz, 1), 8.~ (s, 1) ppm; Rotation (c = 1): [u]d25 = +84.0°; 99% ee) as a pale oil. 

Fractions 27-63 were combined and concentrated to give 5.03 g, (44.5%) of (S)-(-)-5-(1-

hydroxyethyl)-fUro[2,Sc]pyridine (Melting Point: 59-61°0; Rotation (c = 1): [a]d25 = -35.8°) 

as an off-white solid. 

30 

Part 2: CRH-:t-)-5-(1-butyryloxy)-furo[2,8c]pyridine (7.5 g, 32.2 mmole) was 

dissolved in 88 ml methanol in a 200 ml one neck round bott.om flask under nitrogen. The 

solution was treated with 2N sodium hydroxide (35.4 ml, 70.8 mmole), the reaction was 

stirred for l h, and the volatiles were removed in vacuo. The residue was partitioned 

85 betWeen 1 x 25 dichloromethane and 1 x 100 ml water. The insoluble material was 
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removed by ftltration through· celite. The layers were separated and the aqueous layer 

was further extracted with 3 x 25 ml dicbloromethane. The combined organics were dried 

over potassium. carbonate and were concentrated in vacuo to give 4.68 g (89%) of the title 

compound (R}..(+)-5..(1-hydroxyethyl)-furo[2,8c]pyridine as a whit.e solid (Melting Point: 60-

5 61°C; Rotation (c = 1): [aJi5 = + 37.0°). 

(R)-(+)-5-Cl-Hydroxyethyl)-furo[2,Sc)pyridine (6.87 g, 25.7 mmole) was combined with 

benzoic acid (8.86g, 31.6 mmole), and triphenylphosphine (8.29 g, 81.6 mmole) in 125 ml 

dry t.etrahydrofuran in a 200 ml one neck round bottom flask under nitrogen. The 

10 solution was treated dropwise with diethyl-azidodicarboxylate (moderate add rat.e, allow 

some exotherm) and the reaction was stirred for 1.5 h at room temperature. The volatiles 

were removed in vacuo and the oily residue was diluted successively with equal volumes 

of diethyl ether and hexane and the white solid was collected by filtration. The filtrate 

was concentrated in vacuo to an amber oil. The crude material was chromatographed over 

15 250 g silica gel (230-400 mesh), eluting with 20% ethyl acetate/hexane while collecting 22 

ml fractions. Fractions 48-95 were combined and concentrated to give 6.87 g (90%) of the 

title compound (S)-(+)-6-(l-benzoyloxyethyl)-furo[2,Sc]pyridine as a pale oil (Rotation: 

[a]d25 = +52.7°); 1H NMR (CDCI8, TMS): 8 1.79 (d, J=6.7 Hz, 8), 6.82 (q, J=6.7, 13.4 Hz, 

1), 6.80 Cm, 1), 7.41-7.48 Cm, 2), 7.52-7.60 (m, 1), 7.71 (s, 1), 7.76 (d, J=2.1.Hz, 1), 8.12 {m, 

20 2), 8.95 (s, ll ppm. 

Part 3: (S)-(+)-5..(1-benzoyloxyethyl)-furo[2,3c]pyridine (6.87 g, 25.7 mmole) was 

dissolved in 88 ml methanol in a 200 ml one neck round bottom flask under nitrogen. The 

solution was treated with 2N sodium hydroxide (28.8 ml, 56.6 mmole), the reaction was 

25 stirred for 2 h at room t.emperature, and the volatiles were removed in vacuo. The residue 

was partitioned between 1 x 50 ml water and 4 x 25 ml dichloromethane. The organics 

were dried over anhydrous potassium carbonate ·and were concentrated in vacuo to an 

amber oil. The crude material was chromatographed over 150 g silica gel (230-400 ~esh), 

eluting with 65% ethyl acetate/hexane while ~llecting 22 ml fractions. Fractions 25-70 

SO were combined and concentrated to afford 3.96 g (94%) of the ·title compound (S)..(-)-5-(1-

hydroxyethyl)-furo[.2,Sc]pyrldine as a white solid (Melting Point: 60-61°C; Rotation: [aJl5 

= -85.8°}. 

(S)-(-)-5-(1-Hydroxyethyl)-furo[2,3c]pyridine (9.0 g, 55.2 mmole) was dissolved in 85 ml 

35 chloroform in a 200 ml one neck round bottom flask under nitrogen. The solution was 
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treated with triphenylphosphine (28.9 g, 110.3 mmole) followed by carbon tetrachloride 

(106 ml, 1.10 mole) and the reaction was stirred for 24 hat room temperature. The 

solution was diluted with 35 ml hexane, was stirred for SO min, and the white precipitate 

was removed by filtration. The filter cake was washed with 100 ml 20% diethyl 

5 ether/hexane and the filtrate was concentrated to a small volume (cold bath, not to 

dryness). The residue was chromatographed over 350 g silica gel (230-400 mesh), eluting 

with 15% ethyl acetat.elhexane while collecting 50 ml fractions. Fractions 23-48 were 

combined and concentrated to afford 8.48 g (83%) of the title compound (R)-(+)-5-(1-

chloroethyl)-furo[2,8c]pyridine as a low melting off-white solid (Melting Point: 36-88°0; 

10 97% ee; Rotation: [a]d25 = +78.0°l. 

An oven dried 250 ml three neck round bottom flask under nitrogen was charged with 

60% sodium hydride (8.6 g, 87.5 mmole). The hydride was washed with 8 x 7 ml hexane, 

was suspended in 75 ml dry dimethylformamide, and ~e mixtUre was cooled to o0c. The 

15 suspensio'n was treated portionwise with 4-amino-6-chloro-2-mercaptopyrimidine mesylate 

salt (10~9 g, 42.S mmole) and was stirred for lb at room temperature. The reaction 

mixture was treated dropwise with (R)-(+)-5-(1-chloroethyl)-furo[2,Sc]pyridine (7.4 g, 40.6 

mmole} in 1 x 20 ml dimethylformamide (5 ml rinse) and the mixture was stirred 5 days 

at room temperature. The mixture was poured into 400 ml ethyl acetate, was extracted 

20 with 4 x lOO·ml 50% saturated' sodium chloride, and was· dried over anhydrous·. potassium 

carbonate/magnesium sulfate. The dried organics were concentrated in vacuo to an amber 

oil. The crude material w8s diluted with acetone/dichloromethane and was 

chri>matographed over 450 g silica gel (230-400 mesh), eluting with 45% ethyl 

acetate/hexane, and after a 1,000 ml forerun collecting 50 ml fractions. Fractions 21-63 

25 were combined and concentrated to give 11.05 g (89%, 97.6% ee) of(S)-(-)-4-amino-6-

cbloro-2-(1-(furo[2,Sc]pyridin-5-yl)ethyltlµo)-pyrimidine as a whit.e solid. Recrystallization 

from ethyl acetate gave 7.92 g (64%, 99% ee) of (S)-{-)-4-amino-6-chloro-2-(1-

(furo[2,3c]pyridin-5-yl)ethylthio)-pyrimidine (Melting Point: 169-170.5°0; Rotation: [a.]d25 

= -384°). 1H NMR (d6DMSO): 51.70 (d, J=7 Hz, 3), 5.11 (q, J=6.9, 13.8, Hz, 1), 6.15 (s, 1), 

30 7.00 (m, 1), 7.80 (bs, 2), 7.78 (d, J=l Hz, 1), 8.20 (d, J=2.1Hz,°1),8.88 (s, 1) ppm. 

• 

Example 801 (S)-(-)-4-Amino-6-chloro-2-(l-(furo[2,8c]pyridin-5-yl)ethylthio}-pyrimidine ~ 

mesylate salt (Cpd #301) 

85 

-140-



WO 961356'78 PCTIUS,6/0611' 

(S)-(-)-4-Amino-6-chloro-2-(1-(furo[2,3c]pyridin-5-yl)ethylthio)-pyrimicline (Cpd 299; 2.0 g, 

6.52 mmole) was dissolved in 62 ml ethyl acetate in a 200 ml one neck round bottom flask 

under nitrogen. The solution was seeded with preyiously prepared material, was treat.ed 

slowly dropwise with methane sulfonic acid (428 µl, 6.52 mmole) in 62 ml diethyl ether, 

5 and was stirred for 2 h at room temperature. The solid was collected, washed with diethyl 

ether, and. was dried in vacuo at 50°0 to afford 2.57 g (98%) of the title compound (8)-(-)-4-

amino-6-chloro-2-(1-(furo[2,Sc]pyridin-5-yl)ethyltbio)-pyrimidine mesylat.e salt as a fine 

white solid (Melting Point: 201-202°0). 

10 Example 302 (S)-(-)-4-Amino-6-chloro-2-(1-(3-methylfuro[2,8c]pyridin-5-yl)ethylthio)­

pyrimidine, esylate salt (Cpd #802) 

To a solution of (8)-(-)-4-amino-6-chloro-2-(1-(3-methylfuro[2,3c]pyridin-5·yl)ethylthio)­

pyrimidine (Cpd #290; 1.45 g, 4.58 mm.ol) in 36 ml of methylene chloride plus 9 ml of 

15 methanol was added 154 ml of diethyletb.er at room temperature. A solution of 

etb.anesulfonic acid (0.525 g, 95%, 4.58 mmol, 1.0 eq.) in 54 ml of cliethylether was added 

dropwise at room temperature over a 17 min period. After the addition was complete, the 

reaction mixture was seeded with the crystalline salt and stirred overnight at room 

temperature. The gummy insoluble ~due which formed initially became a pure white 

20 cryst.alline solid which was ·collected by filtration and dried to provide 1.87 g .(96%) of (8)-(- · 

)-4-amino-6-chloro-2-(1-(S-metbylfuro[2,3c]pyridin-5-yl)ethylthio)-pyrimidine, esylate salt 

(Mp. 203-204 OC). 

25 

Example 808 4-amino-6-chloro-2-(((5-benzyloxy-6-chloro)-2-pyridyl)-ethyl)thio-pyrimi~e 

St.ep 1: To a solution of 2-cbloro-6-iodo-3-pyridinol (500 mg, 1.96 mmol), and ~C08 (690 

mg, 5.0 mmol) in methanol (5 mL) wa8 added benzyl bromide (510 mg, 8.0 m.mol). The 

reaction was refluxed for 60 minutes and was allowed to cool to 22°0. The mixture was 

then. concentrated in vacuo. The remaining solids were slurried in ethyl acetate and 

30 filtered. The filtrate was dried over MgS04 and concentrated "in vacuo to yield 416 mg 

(61%) of 2-chloro-3-benzyloxy-6-iodo-pyridine. 

: Step 2: 2-Chloro-3-benzyloxy-6-iodo-pyridine (416 mg, 1.2 mmol) in THF (4 mL) was cooled 

to -78°0 and treated with n-butyllithium (1.2 mL of 1.6M in he.xanes, 1.92 mmol). After 

35 60 minutes, acetaldehyde (287 mg, 5.4 mmol) was added and the reaction was allowed t.o 
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warm t.o 22°C over 2 hours. The reaction was quenched with water (5 mL) and 

concentrated in l1acuo. The remaining solution ·was extracted several times with ethyl 

acetate, dried over Mg804, and concentrated in vacuo to yield an oil. The oil was 

chromatographed 1:1 hexane/ethyl acetate to yield 220 mg (70%) of 2-chloro-8-benzyloxy-6-

5 (1-hydroxyethyl)-pyridine. 

. 10 

15 

Following the.general procedure ofExample.253 and making non-critical changes, but 

begjnning with 2-chloro-3-benzyloxy-6-(1-hydroxyethyl)-pyridine, the title compound is 

prepared 98 mg (65%) mp 70-72°0 . 

Example 304 4-amino-6-chloro-2-(furo[2,3-b]pyridin-5-yl-methylthio)-pyrimidine; (Cpd 804) 

5-(Chloromethyl)-furo[2,8-b]p:YI"idine was prepared according to the procedures 

outlined in I.N. Houpis, W.B. Choi, P.J. Reider, A. Molina, H. Churcill, J. Lynch, R.P. 

Volante Tetrahedron Lett. 9855-9858 (1994). 

The title compound (Cpd #304; mp 124-126°0.) is prepared according to the procedure 

descn'bed for Example 258, part B except that the alk.ylation is performed with 5-

(chloromethyl)-tbro[2,3-b]pyridine. 

20 Example 305 6-amino-2-{2-naphthylmethylthio)-pyrlmidine-4-carboxylic .acid ethyl: ester; 

(Cpd #805) 

Step 1: Thioorotic acid (1. 72 g, 10 .0 mmol) was suspended in 50% EtOH (80 ml), treated 

with sodium hydroxide (880 mg, 22 mmol), then stirred for 5 min at rt. 2-Bromomethyl-

25 naphthalene (2.21 g, 10 mmol) was added and the reaction heated to reflux for 2 hrs. The 

warm reaction was acidified with 1N HCl (11 ml) and after cooling, the precipitate was 

collected and dried to give 3.03 g (97%) of 6-hydroxy-2-{2-naphthylmethylthio)-pyrimidine-

4-carboxylic acid. 

30 Step 2: A solution of 6-hydroxy-2-(2-naphthylmethylthio)-pyrfmidine-4-carboxylic acid 

(2.50 g, 8.0 mmol) and 1,1-carbonyldiimidazole (1.94 g, 12 mmol) in DMF (30 ml) were 

stirred for 30 min, then treated with abs ethanol (8.0 ml). After 1.5 hrs of stirring, the 

reaction was poured onto water, stirred for 20 min, then filtered and dried to give 2.871 g 

(88%) of 6-hydroxy-2-(2-naphthylmethylthio)-pyrimidine-4-carboxylic acid ethyl ester. 

85 
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Step 8: A solution of 6-hydraxy-2-(2-naphthylmethyltbio)-pyrimidine-4-carboxylic acid 

ethyl ester (2.32 g, 6.81 mmol) and 2-picoline (0. 7 ml) in POCla (7 ml) were stirred at rt 

for 8 hrs, then poured onto ice. The solid was collected by filtration then heated briefly 

with NH40H for 15 min. The solid was collected and recrystallized from methanol to yield 

5 1. 72 g (70%) of 6-chloro-2-(2-naphthy~ylthio)-pyrimidine-4-carboxylic acid ethyl ester, 

mp 95-96°0. 

Step 4: 6-Chloro-2-(2-naphthylmethyltbio)-pyrimidine-4-carboxylic acid ethyl ester (1.107 

g, 2.08 mmol) was dissolved in DMF (9.0 ml}, then treated with sodium azide (600 mg, 

10 9.23 mmol) and stirred for 24 hrs. The yellow solution was concentrated in uacuo, then 

diluted with ethyl acetate. The organics were filtered through celite, washed with water 

and brine, then dried with MgSO 4, and concentrated in uacuo to give 1.20 g (100%+) of 6-

azo-2-(2-naphthylmethylthio)-pyrimidine-4-carboxylic acid ethyl ester. 

15 Step 5: A solution of 6-azo-2-(2-naphthylmethyltbio)-pyrimidine-4-carboxylic acid ethyl 

ester (1.20 g) in ethyl acetate (45 ml) and ethanol (20 ml) was treated with tin(ll) chloride 

(8.80 g, 16.9 mmol) and stirred at rt for 15 min. The reaction was poured onto 

ice/NaHC03, filtered through celite, and the filtrate extract.ed 2x ethyl acetate. The 

organics. were washed with brine, dried with MgSO 4, and concentrated in vacuo: 646 mg 

20 (62%) of 6-amino-2-(2-naphthylmethyltbio)-pyrimidine-4-carboxylic acid ethyl ester (Cpd 

#805), mp 188-189°0. 

25 

Example 806 (8)-(-)4-Amino-2-(3-methyl-furano[2,3c]pyridin-5-yl)ethylthio-6-

trifiuoromethyl-pyrimidine mesylate salt (Cpd #806} 

(8)-(-)4-Amino-2-(3-metbyl-furano[2,Sc]pyridin-5-yl)ethylthio-6-tritluoromethyl-pyrimidine 

(354 mg, 1.0 mm.ole) was dissolved in 25 ml diethyl ether in a 50 ml one neck round 

bottom flask. The solution was treated slowly dropwise with methane sulf'onic acid (64 µl, 

1.0 mmole) in 5 ml diethyl ether. The tlocculant suspension was allowed to stir for 20 h at 

30 room temperature. The fine white solid was collected, was Washed with diethyl ether, and 

was dried in vacuo at 50°C to atrord 422 mg (94%) of (S)-(-)4-amino-2-(8-methyl­

furano[2,3c]pyridin-5-yl)ethylthio-6-tritluoromethyl-pyrimidine mesylate salt. (Melting 

Point: 161-168°0). 

35 Example 307 4-amino-6-chloro-2-(((5-isobutoxy-6-chloro)-2-pyridyl)-ethyl)thio-
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pyrimidine (Cpd #807) 

Following the general procedure of Example 308 and mak;ng non-critical changes, • 

but beginning with isobutyryl chloride, the title compound 4-amino-6-chloro-2-(((5-

isopropoxy-6-chloro)-2-pyridyl)-ethyl)tbio-pyrimidine is synthesized, 1H NMR (CDC13) 6 

5 7.37 (d, J = 6.2 Hz, 1 H), 7.10 Cd, J = 6.2 Hz, 1 ID, 6.12 (s, 1 H), 5.06 (q, 1 H), 4.96 (s, 

2 H), 8.77 (d, J = 4.8 Hz, 2 H), 2.15 (m, 1H),1.73 Cd, J = 5.4 Hz, 3 H), 1.06 (d, J = 5.0 Hz, 
6H). 

Following the above procedures and making non-critical variations, the following 

10 compounds are prepared: 

. . 
4-Amino-6-chloro-2-(1-(3-tritluoromethylfuro[2,3-c]pyridin-5-yl)ethyl)thio-

pyrimidine, Mp 91-93° C 

15 4-Amino-6-chloro-2-( 1-(7-chloro-3-trifluoromethylfuro[2,3-c]pyridin-5-yl)ethyl)thio-

pyrimidine, Mp 169-170° C 

4-.Amino-6-chloro-2-(1-(3-fluorofuro[2,S-c]pyridin-5-yl)ethyDthio-pyrimidine, 

20 4-.Amino-6-chloro-2-(1-(3-((2;2,2-trifluoro)ethyl)furo[2,S-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(3-((1-trifluoromethyl-2,2,2-trifluoro)ethyl)fbro[2,3-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

25 4-Amino-6-chloro-2-(1-(8-cyanofuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(3-carbomethoxyfuro[2,S-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(8-aminocarbinylfuro[2,8-c]pyridin-5-yl)ethyl}thio-pyrimidine, 

so 
4-Amino-6-chloro-2-(1-(3-{N,N-dimethylaminoearbinyl)furo[2,3-c]p~-5-yl)ethyl)thio­

pyrimid.ine, 

4-Amino-6-chloro-2-(1-(8-(methylsulfonylamino)t\iro[2,8-c]pyriclin-5-yl)ethyl)thio-

85 pyrimidine, 
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4-Amino-6-chloro-2-{1-(3-(metb.ylcarboxyamino)furo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-~6-chloro-2-(1-(8-phenylfuro[2,3·c]pyridin-5-yl)etb.yl)thio-pyrimidine, 

5 4-Amino-6-chloro-2-(1-(3-(t.ert-butyl)furo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(3-cyclopropylfuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trit'luoromethyl-2-(1-(3-fluorofuro[2,3-c]pyridin-5-yl}ethyl)tbio-pyrimidine, 

10 
4-Amino-6-trifluoromethyl-2-(1-(8-((2,2,2-trifluoro)ethyl)furo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(8-((l-trifluoromethyl-2,2,2-trifluoro)etbyl)furo[2,8-

15 c]pyridin-5-yl)ethyl}thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(3-cyanofuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(8-carbomethoxyfuro[2,3-c]pyridin-5-yl)ethyl)thio- . 

20 pyrimidine, 

4-Amino-6-trifluoromethyl-2-{1-(3-aminocarbinylfuro[2,S-c]pyridin-5-yl)ethyl)thio­

pyrimidine1 

25 4-Amino-6-tritluoromethyl-2-(1-{S-CN,N-dimethylaminocarbinyl)furo[2,S-c]pyridin-5-

yl)ethyl)tbio-pyrimidine1 

so 

4-Amino-6-tritluoromethyl-2-(1-(S-(methylsulfonylamino)furo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(8-(methylcarboxyamino)furo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-tritluoromethyl-2-(1-(3-phenylfuro[2,S-c]pyridin-5-yl)etb.yl)thio-pyrimidine, 

35 
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4-Amino-6-trifluoromethyl-2-{1-(3-{tert-butyl)furo[2,8-c]pYrldin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(3-cyclopropylfuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

5 4-Amino-6-cyano-2-(1-(3-fluorofuro[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-cyano-2-(1-{3-{(2,2,2-trifluoro)ethyl)furo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-((1-trifluoromethyl-2,2,2-tritluoro)ethyl)furo[2,3-c]pyridin-5-

10 yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-cyanofuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimicline, 

4-Amino-6-cyano-2-(1-(8-carbomethoxyfuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

15 

20 

4-Amino-6-cyano-2-(1-{8-aminocarbinylfuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-(N,N-dimethylaminocarbinyl)furo[2,3-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

4-Amino-6-cyano-2-(1-{3-(metbylsulfonylamino)furo[2,S•c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-(methylcarboxyamino)furo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

25 4-Amino-6-cyano-2-(1-(3-phenylfuro[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-(tert-butyl)furo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-cyclopropylfuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

30 

35 

4-Amhio-6-chloro-2-(1-(8-fluorotbieno[2,3~]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(3-((2,2,2-tritluoro)ethyl)thieno[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 
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4-Amino-6-chloro-2-(l-(3-((l-trifluorome:thyl-2,2,2-tritluoro)ethyl)thieno[2,3-c]pyridin·5-

Yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-{l-(3-cyanotbieno[2,3-c]pyrldin-5-yl)ethyl>thio-pyrimidine, 

5 

4-Amino-6-cbloro-2-Cl-{3-carbomethoxytbieno[2,8-c]pyridin-5-yl)etbyl)tbio-pyrimidine, 

4-Amino-6-chloro-2-(1-(3-aminocarbinyltbieno[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

10 4-Amino-6-chloro-2-(1-(8-(N,N~ethylaminocarbinyl)thieno[2,3-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

15 

20 

4-Amino-6-chloro-2-Cl-(8-(methylsulfonylamino)tbieno[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-ehloro-2-(1-(S-(methylcarboxyamino)tbieno[2,3-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

4-Amin~6-ehloro-2-(1-(3-phenyltbieno[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimi~, 

4-Amino-6-chloro-2-(1-(3-(tert-butyl)thieno[2,8-c]pyridin:..5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(l-(3-cyclopropyltbieno[2,8-c]pyriclin-5-yl)ethyl)tbio-pyrimidine, 

25 4-.Amino-6-trifluoromethyl-2-(1-(8-tluorotbieno[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-trifluoromethyl-2·(1-C3·((2,2,2-trifluoro)ethyl)thieno[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

80 4-Amino-6-trilluorometbyl-2-(1-(8-((1-tritluoromethyl-2,2,2-trlfluoro)ethyl)thieno[2,8-

c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(8-cyanothieno[2,8-c]pyridin-5-yl)etbyl)thio-pyrimidine~ 

35 4-Amino-6-tritluoromethyl-2-(1-(8-carbomethoxythieno[2,3-c]pyridin-5-yl)ethyl)thio-
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pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(8-aminocarbinyltbieno[2,S-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-tritluoromethyl-2-Cl-(8-(N,N~laminocarbinyl)thieno[2,3-c]pyridin-5-

yl)ethyl)tbio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(8-(methylsulfonylamino)thieno[2,3-c]pyridin-5-

10 yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(3-(methylcarboxyamino)thieno[2,3-c]pyriclin-5-yl)ethyl)thio­

pyrimidine, 

15 4-Amino-6-tritluoromethyl-2-{1-(3-phenylthieno[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-.Amino-6-tritluoromethyl-2-(l-(8-(t.ert-butyl)thieno[2,3-c]pyridin-5-yl)ethyl)thio­

pJrimicline, 

20 4-Amino-6-trifluorometbyl-2-(1-(S-cyclopropylthieno[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-cyano-2-(1-(3-fluorothieno[~,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

25 4-Amino-6-cyano-2-(l-(8-{(2,2,2-tritluoro)ethyl}thieno[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

so 

4-Ainino-6-cyano-2-(1-(8-((1-trifluoromethyl-2,2,2-trifluoro)ethyl)thieno[2,3-c]pyridin-5-

Yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-{8-cyanothieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-carbomethoxythieno[2,S-c]pyridin-5-yl)ethyl)thio~pyrimidine, 

35 4-Amino-6-cyano-2-(1-CS·aminocarbinylthieno[2,3-c]pyridin·5·yl)ethyl)thio-pyrimidine, 

-148-

I . 



WO 96135618 PCJ'/US96/06119 

4-Amino-6-cyano-2-(l-(8-(N,N-dimethylaminocarbinyl)thieno[2,S-c]pyridin-5-yl)ethyl}tbio­

pyrimidine, 

4-Amino-6-cyano-2-(1-(8-(methylsulfonylamjno)thieno[2,3-c]pyridin-5-yl)ethyl)tbio-

5 pyrimidine, 

4-Amino-6-cyano-2-(1-(8-Cmethylcarboxyamino)thieno[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

10 4-Amino-6-cyano-2-(1-(3-phenylthieno[2,S-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

15 

20 

4-Amino-6-cyano-2-(1-(8-(tert-butyl)thieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-cyclopropyltbieno[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cbloro-2-(l-(S-fluoro-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-chloro-2-{1-(3-((2,2,2-trifluoro)ethyl)-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)tbio­

pyrimidin.e, 

4-Amino-6-chloro-2-Cl-(3;.((1-trifluoromethyl-2,2,2-trifluoro)ethyl)-1H.;pyrrolo[2,3-c]pyridin-· 

4-Amino-6-chloro-2-{1-(3-cyano-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

25 

4-Amino-6-chloro-2-(1-(3-carbomethoxy-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(l-(8-aminocarbinyl-lH-pyrrolo[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

80 4-Amino-6-chloro-2-(1-(8-(N,N-dimethylaminocarbinyl)-1H-pyriolo[2,8-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

~ 4-Amino-6-chloro-2-Cl-C8-Cmethylsulfonylamino)-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)thio-

pyrimidine, 

35 
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4-Amino-6-chloro-2-{1-(8-(methylcarboxyamino)-lH-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-chloro-2-(1-(S-phenyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

5 
4-Amino-6-chloro-2-(1-(8-(tert-butyl)-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(8-cyclopropyl-1H-pyrrolo[2,3-c]pyridin-5-yl)etbyl)thio-pyrimidine, 

. 10 4-Amino-6-trifluoromethyl-2-(l-(8-tluoro-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

4-Amino-6-tritluorometbyl-2-(1-(8-((2,2,2-trifluoro)ethyl)-lH-pyrrolo[2,8-c]pyridin-5-

yl)etJlyl}tbio-pyrimidine, 

15 4-Amino-6-trifluoromethyl-2-(1-(8-((l-trifluorometb.yl-2,2,2-trifluoro)ethyl)-lB-pyrrolo[2,S­

c]pyridin-5-yl)ethyl)thio-pyrimidine, 

20 

4-Amino-6-trifluoromethyl-2-(1-(3-cyano-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

4-Amino-6-tritluoromethyl-2-(.1-(3-carbomethoxy-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-·. · 

pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(3-aminocarbinyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-

25 pyrimidine, 

4-Amino-6-tritluoromethyl-2-(1-(3-(N,N-dimethylaminocarbinyl)-1H-pyrrolo[2,3-c]pyridin-5- . 

yl)ethyl>thio-pyrimidine, 

30 4-Amino-6-tritluoromethyl-2-(1-(8-(methylsulfony1amino)-1H-l>Yrrolo[2,3-c]pyridin-5-

yl)ethyDthio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(3-(methylcarboxyamino)-1H-pyrrolo[2,8-c]pyridin-5- ~ 

yl)ethyl)thio-pyrimidine, 

85 
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4-Amino-6-tritluoromethyl-2-(l-C8-phenyl-1H-pyrrolo[2,3-c]pyridin-6-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-(l-(8-(tert-butyl)-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-

5 pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(8-cyclopropyl-1H-pyrrolo[2,3-c]pyridin•5-yl}ethyl)thio­

pyrimidine, 

10 4-Amino-6-cyano-2-(1-(8-fluoro-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine;· ·· 

4-.Amino-6-cyano-2-(1-{8-({2,2,2-trifluoro)ethyD-lH-pyrrolo[2,3-c]pyridin-5-yDethyl)thio­

pyrimidine, 

15 4-Amino-6-cyano-2-(1-{3-{(1-tritluoromethyl-2,2,2-trifluoro)ethyl)-1H-pyrrolo[2,8-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(8-cyano-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimicline, 

20 4-Amino-6-cyano-2-(l-(3.;carbomethoxy-1H;.pyrrolo[2,8-c]pyridin-5-yl)ethyl}thio-pyrimidine,· 

4-Amino-6-cyano-2-(1-(8-aminocarbinyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-{N ,N-dimethylaminocarbinyl)-1H-pyrrolo[2,3-c]pyridin-5-

25 yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-{methylsulfonylamino)-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

80 4-Amino-6-cyano-2-(1-(3-(methylcarboxyamino)-1H-pyrrolo[2,3~c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

! 4-Amino-6-cyano-2-(1-{3-phenyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

85 4-Amino-6-cyano-2-Cl-{3-(tert-butyl)-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)thio-pyrimidine, 
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4-Amino-6-cyano-2-(l-(3-cyclopropyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-{3-tluoro-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yDethyl~ 

pyrimidine, 

4-Amino-6-cbloro-2-(l-(3-((2,2,2~tritluoro)ethyl)-l-methyl-1H-pyrrolo[2,3-c]pyriclin-~­

yl)etbyl)thio-pyrimicline, 

4-Amino-6-chloro-2-(1-(3-((1-trifluoromethyl.:.2,2,2-tritluoro)etbyl)-l-methyl-lH-pyrrolo[2,3-

lO c]pyrlclin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-chloro:.2-(l-(3-eyano-1-metbyl-1H-pyrrolo[2,3-c]pyrldin-5-yl)ethyl)tbio­

pyrimidine, 

15 4-Amino-6-chloro-2-(1-(3-carbomethoxy-1-metbyl-lH-pyrrolo[2,3-c]pyridin~-yl)ethyl)thio­

pyrimidine, 

20 

4-Amino-6-chloro-2-(1-(3-aminocarbinyl-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethy~)tbio­

pyrimidbie, 

4-Amino-6-chloro-2-(1-(3~ ,N-dimethylaminocarbinyl);.1-metbyl-1H;.pyrro}o[2,3-c]pyridin-5-

yl)ethyl)tbio-pyrimicline, 

4-Amino-6-chloro-2-{1-(3-(methylsulfonylamino)-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-

25 yl)etbyl)thio-pyrimicline, 

4-Amino-6-chloro-2-(1-(3-(methylcarboxyamino)-1-methyl-lH-pyrrolo[2,3-c]pyridin .. 5-

yl)ethyl)thio-pyrimicline, 

80 4-Amino-6-chloro-2-(1-(S-phenyl-1-methyl-1H-pyrrolo[2,3-c]pyiidin-5-yl)ethyl)thio­

pyrimicline, 

4-Amino-6-chloro-2-(1-(3-(tert-butyl)-1-methyl-1H-pyrrolo[2,3-c]pyrldin-5-yl)ethyl)thio- ~ 

pyrimidine, 

35 
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4-Amino-6-chloro-2-(1-(3-cyclopropyl-1-methyl-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-Cl-(3-tluoro-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-

5 pyrimidine, 

4-Amino~trifluoromethyl-2-Cl-(8-((2,2,2-trifluoro)ethyl)-1-methyl-1H-pyrrolo[2,S-c]pyridin-

5-yl)ethyl)thlo-pyrimidine; 

10 4-.Amino-6-trifluoromethyl-2-(1-(S-((1-tritluoromethyl-2,2,2-trifluoro)ethyl)-1-methyl-lH­

pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

15 

4-Amino-6-tritluoromethyl-2-(1-(8-cyano-1-methyl-1H-pyrrolo[2,S-c]pyridin-5-yl)etbyl)thio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-Cl-(8-carbomethoxy-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-

yl)etbyl)thio-pyrimidine, 

4-Amino-6-tritluoromethyl-2-(1-(3-aminocarbinyl-1-methyl.;1H-pyrrolo[2~3-c]pyridin-5-

20 yl)etbyl)thio-pyrimidjne, . 

4-Amino-6-trifluoromethyl-2,;(1-(S-(N,N-dimethylaminocarbinyl)-1-methyl-lH-pyrrolo[2,S­

c]pyridin-5-yl)ethyl)thio-pyrimidine, . 

25 4-Amino-6-trit1.uoromethyl-2-(1-(3-(methylsulfonylamino)-1-methyl-1H-pyrrolo[2,S­

c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(3-(methylcarboxyamino)-1-methyl-1H-pyrrolo[2,3-c]pyridin-

4-Amino-6-trifluorometbyl-2-(1-(S-phenyl-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-Cl-(3-(tert-butyl)-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-

35 yl)ethyl)thio-pyrimidine, 
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4-Amino-6-tritluoromethyl-2-(1-(3-cyclopropyl-1-methyl-lH-pyrrolo[2,3-c]Pl'ridin-5-

yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(8-fluoro-1-methyl-lH-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-

5 pyrimidine, 

4-Amino-6-cyano-2-(1-(8-((2,2,2-trifluoro)ethyl)-1-methyl-lH-pyrrolo[2,3-c]pyridin-5-

yl}etbyl)thio-pyrimidine, 

10 4-Am.ino-6-cyano-2-(1-(8-((1-trifluoromethyl-2,2,2-trifluoro)ethyl)-1-methyl-lH-pyrrolo[2,8-

15 

4-Am.ino-6-cyano-2-(1-(3-cyano-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-cyano-2-(1-(3-carbomethoxy-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-

4-Amino-6-Cyano-2-(1-(8-aminocarbinyl-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-

20 pyrimidine, 

4-Amino-6-cyano-2-(1-(3-(N,N-dimethylaminocarbinyl)-1-methyl-1H-pyrrolo[2;3-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

25 4-Amino-6-cyano-2-Cl-(3-(methylsulfonylamino)-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

30 

4-Amino-6-cyano-2-(1-(3-(methylcarboxyamino)-1-methyl-1H-pyrrolo[2,S-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyan~2-(1-(3-phenyl-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-cyano-2-Cl-CS-Ctert-butyl}-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl}thio-

35 pyrimidine, 
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4-Amino-6-cyano-2-(1-(8-cyclopropyl-1-methyl-lH-pyrrolo[2,8-c]pyridin-5-yl)ethyl}thio­

pyrimidine, 

4-Amino-6-trifluorometbyl-2-(1-(7-chlorofuro[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

5 

4-Amino-6-trli1uoromethyl-2-(1-(8-methylfuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-tri:f1uoromethyl-2-(1-(2,3-dihydrofuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

10 4-Amino-6-trifluorometbyl-2-Cl-(3,~-dimetbyl-2,3-dihydrofuro[2,8-c]pyridin-5-yl)etbyl)tbio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-Cl-(3-ethylfuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

15 4-Amino-6-trifluorometbyl-2-(1-(7-chloro-8-ethylfuro[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

20 

4-Amino-6-tritluorometbyl-2-Cl-(3-(1-methylethyl)furo[2,S-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-eyano-2-(1-(7-chlorofuro[2,8-c]pyriclin-5-yl)ethyl)thio.pyrimidine, 

4-Amino-6-cyano-2-(l-(furo[2~3-c]pyridin.;5-yl)ethyl)thio-pyrimidine, 

25 4-Amino-6-cyano-2-(1-(7-chloro-2-methylfuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(2-methylfuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-methylfuro[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

80 

85 

4-Amino-6-cyano-2-(1-(2,8-dih~[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3,8-dimethyl-2,8-clihydrofuro[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 
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4-Amino-6-cyano-2-(1-(8-ethylfuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-~-2-(1-(7-chloro-8,8-dimethyl-2,S-dihydrofuro[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-cyano-2-(1-(7-chloro-8-ethylfuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(S-(1-methyletbyDfuro[2,8-c]pyridin-5-yl)etbyl)tbio-pyrimidine, 

10 4-Amino-6-cyano-2-(1-(7-chlorotbieno[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(tbieno[.2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-cyano-2-(1-(7-chloro-2-methyltbieno[2,S-c]pyridin-5-yl)ethyl}thio-pyrimidine, 

15 

4-Amino-6-cyano-2-(1-(2-metbyltbieno[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(S-metbylthieno[2,8-c]pyriclin-5-yl)ethyl)thio-pyrimidine, 

20 4-Amino-6-cyano-2-(1-(2,S-dihydrotbieno[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(8,8-dimethyl-2,8-dihydrothieno[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

25 4-Amino-6-cyano-2-(1-(S-ethylthieno[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(7-chloro-3,3-climethyl-2,8-dihydrothieno[2,8-c]pyridin-5-yl)ethyl)thio­

Pyrimidine, 

80 4-Amino-6-cyano-2-(1-(7-ehloro-3-ethylthieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-(1-methylethyl)tbieno[2,3-c]pyrldin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(7-chloro-lH-pyrrolo[2,3-c]pyridin-5-yDethyl)tbio-pyrimidine, 

85 
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4-Amino-6-cyano-2-(1-cm-pyn:olo[2,3-c]pyridin-5-yl)ethyl)tbio-pyrinlidine, 

4-Amino-6-cy~o-2-(1-(7-chloro-2-methyl-1H-pyrrolo[2,3-c]pyrldin-5-yl)ethyl)tb:io­

pyrimidine, 

4-Amino-6-cyano-2-(1-(2-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)etbyl)thio-pyrimidine, 

10 4-Amino-6-cyano-2-(1-(2,3-dihydro-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3,S·dimethyl-2,8-dihydro-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

15 4-Amino-6-cyano-2-C1-CS-ethyl-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(7-chloro-8,8-dimethyl-2,3-dihydro-lH-pyrrolo[2,8-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

20 4-Amino-6-cyano-2-(1-(7-chloro-3-ethyl-1H-pyrrolo[2,8-c]pyriclin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-Cl-(3-Cl-methylethyl)-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

25 4-Amino-6-cyano-2-(1-(7-chloro-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-cyano-2-Cl-C-1-methyl-1H-pyrrolo[2,S-c]pyridin-5-yl)etbyl}thio-pyrimidine, 

SO 4-Amino-6-cyano-2-(l-(7-chloro-2-methyl-1-methyl-lH-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

"! 4-Amino-6-cyano-2-{1-(2-methyl-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl}thio-

pyrimidine, 

35 
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4-Amino-6-cyano-2-(1-(8-methyl-1-methyl-lH-pyrrol.o[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-cyano-2-(1-(2,3-dihydro-l-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-

5 pyrimidine, 

4-Amino-6-cyano-2-(1-(8,3-climetbyl-2,8-dihydro-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-

Yl)ethyl)thio-pyrimidine, 

10 4-Amino-6-cyano-2-(1-(8-ethyl-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(7-chloro-3,8-dimethyl-2,3-dihydro-1-methyl-lH-pyrtolo[2,3-c]pyridin-

5-yl)ethyl)thio-pyrimidine, 

15· 4-Amino-6-cyano-2-(l-(7-chloro-3-ethyl-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

20 

4-Amino-6-cyano-2.(1.(8-(l-methylethyl)-l-methyl-lH-pyrrolo[2,8-c]pyridin-5--yl)etbyl>thio­

pyrimidine, 

4-Amino-6-chloro-2-(1-(7.;.chlorothieno[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(thieno[2,3-c]pytjdin-5-yl)ethyl)thio-pyrimidine, 

25 4-Amino-6-chloro-2-(1-(7-chloro-2-methylthieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(2-methylthieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(8-methylthieno[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine 

80 

35 

4-Amino-6-chloro-2-(1-(.2,8-dillyd.rothieno[.2,3-c]pyridin-5-yl)ethyl)t.bio-pyrimidine, 

4-Amino-6-chloro-2-(1-{8,3-dimethyl-2,3-dihydrothieno[2,3-c]pyridin-5:yl)ethyl)thio­

pyrimidine, 
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4-.Amino-6-cbloro-2-(1-(8-ethylthieno[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-.Amino-6-chloro-2-(1-(7-chloro-S,8-dimethyl-2,3-dihydrothieno[.2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-.Amino-6-cbloro-2-(1-(7-chloro-8-ethylthieno[2,8-c]pyridin-5-yl)etbyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(8-(1-methyletbyl)thieno[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

10 4-Amino-6-cbloro-2-(1-(7-cbloro-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimicline, 

4-Amino-6-chloro-2-(1-{1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-.Amino-6-chloro-2-(1-(7-chloro-2-methyl-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-

15 pyrimidine, 

20 

25 

so 

4-Amino-6-cbloro-2-(l-(2-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-{8-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-.Amino-6-cbloro-2-(1-(2,3-dihydro-1H;.pyrrolo[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-chlOro-2-(l-(3,3-dimethyl-2,8-dihydro-lH-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

Pyrimidine, 

4-.Amino-6-chloro-2-(l-(3-ethyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-chloro-2-(l-(7-chloro-3,3-dimethyl-2,8-dihydro-lH-pyrrolo[2,3-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(7-chloro-8-ethyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

! 4-.Amino-6-chloro-2-(1-(S-(l-methylethyl)-1H-pyrrolo[2,3-c]pyridin-5-yl)etbyl)thio-

pyrimidine, 

35 
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4-Amino-6-chloro-2-(1-(7-chloro-1-methyl-lH-pyrrolo[2,8-c]pyridin-5-yl)ethyDtbio­

pyrimidine, 

4-Amino-6-chloro-2-(1-{1-methyl-1H-pyr.rolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

5 
4-Amino-6-chloro-2-(1-(7-chloro-2-methyl-1-methyl-lH-pyrrolo[2,8-c]pyrldin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-chloro-2-(1-(2-methyl-1-metbyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-

10 pyrimidine, 

4-Amino-6-chloro-2-(1-(8-methyl-1-metbyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

15 4-Amino-6-chloro-2-(l-(2,3-dihydro-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

. 20 

25 

4-Amino-6-chloro-2-(1-(3,3-dimethyl-2,8-dihydro-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-

Yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(8-ethyl-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(7-chloro-3,3-dimethyl-2,3-dihydro-1-methyl-lH-pyrrolo[2,3-c]pyridin-

5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-Cl-C7-chloro-8-ethyl-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

4-Amino-6-chloro-2-(1-(8-(1-methylethyl)-1-methyl-lH-pyrrolo[2,S-c]pyridin-5-yl)ethyl)thio-

30 pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(7-chlorothieno[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-Cl-(thieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

85 
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4-Amino-6-trifluoromethyl-2-(l-(7-chloro-2-methylthieno[2,8-c]pJridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-tritl.uoromethyl-2-(1-(2-methylthieno[2,8-c]pJridin-5-yDethyl)thio-pyrimidine, 

5 

4-Amino-6-trifluoromethyl-2-(1-(8-methylthieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-{2,8-dihydrothieno[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

10 4-Amino-6-trifluoromethyl-2-(1-(8,8-dimethyl-2,8-dihydrotbieno[2,8-c]pyridin-5-

Yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluorometbyl-2-(1-(8-ethylthieno[2,8-c)pyridin-5-yl)etbyl)thio-pyrimidine, 

15 4-Amino-6-trifluorometbyl-2-(1-(7-chloro-8,8-dimethyl-2,8-dihydrothieno[2,8-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

20 

4-Amino-6-trifluoromethyl-2-(1-(7-chloro-8-ethylthieno[2,3-c]pyridin-5-yl)etbyl)thio­

pyrimidine, 

4-Amino-6-trifiuoromethyl-2-(1..(3-(1-methylethyl)thieno[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifiuoromethyl-2..(1-(7-chloro-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-

25 pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-C-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluorom.ethyl-2-(1-(7-cbloro-2-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl}thio­

SO pyrimidine, 

4-Amino-6-trifl.uoromethyl-2-(1-(2-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

35 4-Amino-6-trifluorom.ethyl-2-(1-(8-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-

-161-



5 

10 

WO !)6135678 PCT/11896/06119 

4-.Amino-6-trlfluorometbyl-2-(1..(2,3-dihydro-1H-pyrrolo[2,3-c]pyridin-5~yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(S;S-dimethyl-2,3-dihydro-lH-pyrrolo[2,3-c]pyridin-5-

yl)ethyl)tbio-pyrimidine, 

4-Amino-6-trifluorometbyl-2-(1-(S-ethyl-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(7-chloro-3,8-dimethyl-2,8-dihydro-lH-pyrrolo[2,S-c]pyridin-

5-yl)ethyl)tblo-pyrimidine, 

4-Amino-6-tritluoromethyl-2-Cl-C7-chloro-8-ethyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-

15 pyrimidine, 

4-Amino-6-trifluorometbyl-2-(1-(S-(1-methyletbyl)-1H-pyrrolo[2,3-cJpyridin-5-yl)ethyl)thio­

pyrimidine, 

20 4-Amino-6-tritluoromethyl-2-(1-(7-chloro-1-methyl-1H-pyrrolo[2~3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

25 

4-~tritluoromethyl-2-Cl-C-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-

4-Amino-6-tritluorometbyl-2-(1-(7-chloro-2-methyl-1-methyl-lH-pyrrol<![2,3-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(2-methyl-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)tbio-

4-Amino-6-trifluoromethyl-2-Cl-(8-methyl-1-methyl-1H-pyrrolo[2;3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

85 4-Amino-6-trifluoromethyl-2-(1-(2,8-dihydro-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-

. -162-
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yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifiuoromethyl-2-(l-(8,S-dimethyl-2,3-dihydro-1-methyl-lH-pyrrolo[2,3-

c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-trifiuoromethyl-2-(l-(8-ethyl-1-methyl-1H-pyrrolo[2,8-c]pyridin-O-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifiuoromethyl-2-(1-(7-cbloro-3,3-dimethyl-2,3-dihydro-1-methyl-lH-pyrrolo[2,8-

10 c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-trifiuoromethyl-2-{1-(7-cbloro-8-ethyl-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-

yl)etbyl)thio-pyrimidine, 

15 4-Amino-6-trif1uorometbyl-2-(1-(8-(l-methylethyl)-l-methyl-1H-pyrrolo[2,8-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

4-Amino-6-trif1uoromethyl-2-(1-(3-chlorofuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

20 4-Amino-6-trifluoromethyl~2-(1-(S,7-dichlorofuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-tritluoromethyl-2-(1-(8-bromofuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trif1uoromethyl-2-(1-(8-bromo-7-chlorofuro[2,3-c]pyridin-5-yl)ethyDthio-

25 pyrimidine, 

4-Amino-6-trif1uoromethyl-2-(1-(7-chloro-S-metbylfuro[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

30 4-Amino-6-cyano-2-(1-{3-chlorofuro[2,3-c]pyridin-5-yl)etbyl)thi0..pyrimidine, 

4-Amino-6-cyano-2-(1-(8,7-dichlorofuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(l-(8-bromofuro[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

35 
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4-Amino-6-cyano-2-(1-(3-bromo-7-chlorofuro[2t3-c]pyridin-5-yl}ethyl)tbio-pyrimidine, 

4-Amino-6-cyano-2-(1-(7-chloro-8-methylfuro[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

5 4-Amino-6-chloro-2-(1-(8-chlorotbieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-.Amino-6-chloro-2-(1-(3,7-dichlorotbieno[2t3-c]pyridin-5-yl)ethyl)thio-pyrimldine, 

4-Amino-6-cbloro-2-(1-(8-bromothieno[2t8-c]pyridin-5-yl)etbyl)thio-pyrimidine,= 

10 

4-Amino-6-chloro-2-(1-(S-bromo-7-chlorothieno[2,3-c]pyridin-5-yl}etbyl)tbio-pyrimidine, 

4-Amino-6-chloro-2-(1-(7-cb.loro-3-metbylthieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

15 4-Amino-6-tritluorometbyl-2-(1-(3-cblorothieno[2,3-c]pyridiJi-5-yl)ethyl}tbio-pyrimidine, 

4-Amino-6-trit1uoromethyl-2-C1-(8,7-dichl.orothieno[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-tritluorometbyl-2-(l-(S-bromothieno[2,3-c]p,ridin-5-yl)ethyl)tbio-pyrimidine, 

20 

4-Amino-6-trliluorometbyl-2-Cl-CS-bromo-7-chlorothieno[2tS-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

4-.Amino-6-trifluorometbyl-2-C1-(7-chloro-S-methyltbieno[2,S-c]pyriclin-5-yl)ethyl)thio-

25 pyrimidine, 

4-Amino-6-cyano-2-(1-(8-chlorothieno[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-cyano-2-(1-(8,7-dichlorothieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

30 

4-Amino-6-cyano-2-(1-(8-bromothieno[2,8-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-bromo-7-chlorothieno[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine, 

85 4-Amino-6-cyano-2-(1-(7-chloro-S-methylthieno[2,S-c]pyriclin-5-yl)ethyl)thio-pyrimidine, 
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4-Amino-6-chloro-2-(1-(3-chloro-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(3, 7-dichloro-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

5 4-Amino-6-chloro-2-(1-(3-bromo-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-(1-(3-bromo-7-chloro-1H-pyrrolo[2;8-c]pyridin-5-yl)ethyl)thio-

pyrimidine, 

10 4-Amino-6-chloro-2-(1-(7-chloro-3-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

15 

4-Amino-6-trifluoromethyl-2-(1.(8~oro-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-Cl-(3, 7-dicbloro-1H-pyrrolo[2,~-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(3-bromo-1H-pyrrolo[2,3-c]pyridin-5-yl)etbyl)thio-

20 pyrimidine, 

4-.Amin0-6-trifluoromethyl-2-(1-(3-bromo-7-chloro-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

25 4-Amino-6-trliluoromethyl-2-C1-(7-chloro-3-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Am.ino-6-cyano-2-(1-(8-chloro-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl>th:io-pyrimidine, 

80 4-Amino-6-cyano-2-(1-(8, 7-dichloro-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(8-bromo-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-(3-bromo-7-chloro-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

85 
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4-Amino-6-cyano-2..(1-(7-ehloro-S-methyl-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

4-Amino-6-chloro-2-(1-(3-chloro-l-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio-

5 pyrimidine, 

4-Amino-6-cbloro-2-(1-(3,7-dichloro-1-methyl-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-

10 4-Amino-6-chloro-2-Cl-(S-bromo-1-m:ethyl-lH-pyrrolo[2,3-c]pyriclin-5-yl)ethyl)thio­

pyrimidine, 

15 

4-Amino-6-chloro-2-(1-(3-bromo-7-cbloro-1-me~yl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-chloro-2-(l-(7-chloro-3-m.ethyl-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-

4-Amino-~trifluoromethyl-2-Cl..(3-chloro-1-methyl-1H-pyrrolo[2,3-c]pyridin~yl)ethyl)tbio-

20 pyrimidine, 

4-Amino-6-tritluoromethyl•2-Cl-C8,7-clichloro-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

25 4-Amino-6-trif1uoromethyl-2-(1..(8-bromo-1-methyl-1H-pyrrolo[2,S-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trifluoronietbyl-2-(l-(8-bromo-7-cbloro-1-methyl-lH-pyrrolo[2,S-c]pyridin-5-

. yl)etbyl)thio-pyrimidine, 

30 

4-Amino-6-trifluoromethyl-2-Cl-(7-chloro-3-methyl-1-methyl-1H-pyrrolo[2,3-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

4-Amino-6-cyano-2-(1-{3-chloro-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio-

85 pyrimidine, 
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4-Amino-6-cyano-2-(1-(3,7-dichloro-l-methyl-lH-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-cyano-2-(1-(3-bromo-l-methyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)tbio-

5 ppimidine, 

. 4-Amino-6-cyano-2-(1-(8-bromo-7-chloro-1-methyl-lH-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

Pyrimidine, 

10 4-Amino-6-cyano-2-(1-C7-chloro-3-metbyl-1-metbyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

15 

20 

25 

so 

4-Amino-6-trifluoromethyl-2-(1-(8-trif1uoromethylfuro(2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-cyano-2-(1-(3-trifluorometbylfu.ro[2,S-c]pyridin-5-yl)ethyl)thio-pYrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(7-chloro-8-trifluoromethylfuro[2,3-c]pyridin-5-yl)ethyl)tbio­

pyrimidine, 

4-Amino-6-cyano-2-(1-(7-chloro-3-trifluoromethylfuro[2,8-c]pyridin~yl)etbyl)thio­

pyrimidine, 

4-Amino-6-chloro-2-Cl-(3-trifluorometbyltbieno[2,S-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(8-trifluoromethylthieno[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

.. 
4-Amino-6-cyano-2-{1-(3-trifluoromethylthieno[2,3-c]pyridin-5-yl)ethyl)thio-pyrimidine, 

4-Amino-6-chloro-2-{1-(7-chloro-3-trifluoromethylthieno[2,3-c]pyridin-5-yl)etbyl}thio­

pyrimidine, 

4-Amino-6-trifluorometbyl-2-(1-(7-chloro-3-trifluoromethylthieno[2,3-c]pyridin-5-

85 yl)ethyl)thio-pyrimidine, 
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. . 
4-Amino-6-cyano-2-Cl-C7-chloro-8-trit1uoromethylthieno[2,8-c]pyridin-5-yl)ethyl)thio-

pyrimidine, 

4-Amino-6-chloro-2-(1-(3-trifluoromethyl-1H-pyrrolo[2,8-c]pyridin-5-yl}etbyl)thio-

5 • 'di pynm1~, 

4-Amino-6-trifluorom.ethyl-2·(1-(3-trifluoromethyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

10 4-Amino-6-cyano-2-(1-(3-trifluorometbyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

16 

4-Amino-6-chloro-2-(1-(7-chloro-8-trif1uoromethyl-1H-pyrrolo[2~c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-trif1.uoromethyl-2-(1-(7-chloro-S-tritluoromethyl-1H-pyrrolo[2,S-c]pyridin-5- · 

yl)ethyl)tbio-pyrimidine, 

4-~o-2-(1-(7..chloro-8-trifluoromethyl-1H-pyrrolo[2,3-c]pyridin~5-yl)ethyl)thio-

20 pyrimidine, 

4-Amino-6-chloro-2-(1-(8-tritluorometb.yl-1-metbyl-1H-pyrrolo[2,3-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

25 4-Amino-6-trifluoromethyl-2-(1-(8-tritluoromethyl-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

30 

4-Amino-6-cyano-2-(1-(3-trifluoromethyl-1-methyl-1H-pyrrolo[2,8-c]pyridin-5-yl)ethyl)thio­

pyrimidine, 

4-Amino-6-chloro-2-(1-(7-chloro-8-trifluoromethyl-1-methyl-lH-pyrrolo[2,8-c]pyridin-5-

yl)ethyl)thio-pyrimidine, 

4-Amino-6-trifluoromethyl-2-(1-(7-chloro-8-trifluoromethyl-l·methyl-m .. pyrrolo[2,8-

35 c]pyridin-5-yl)ethyl)thio-pyrimidine, 
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4-Amino-6-eyano-2-(1-(7-cbloroo.3-tritluoromethyl-1-methyl-lH-pyrrolo[2,3·c]pyridin-5-

yl)ethyDthio-pyrimidine, 
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TABLE I 

• 

Example IC50 Example IC50 Example IC50 

84 10 50 0.88 85 80 

5 34A 2 51 1 86 40 

35 0.8 52 0.2 87 100 

36 0.05 53 15 88 5 

87 0.38 55 0.002 89 6 

38 1 57 10 90 5 

10 39 0.16 58 o.os 91 2.5 

41 0.2 59 0.086 92 1 

42 0.5 60 10 95 1 

43 0.14 61 5 96 50 

44. 0.6 62 0.02 98 5 

15 45 0.11 64 0.066 99 0.5 

46 0.1 67 25 100 2 

47 1 68 5 109 2 

48 0.5 69 20 

49 0.06 84 10 

20 
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TABLE I (Cont'd) 

•. Example IC50 Example IC50 Example IC50 

111 0.08 128 1.00 149 0.05 

112 0.07 130 0.8 151 0.06 
5 

118 0.09 131 0.05 152 -
114 0.01 182 0.02 158 10.00 

10 115 0.05 188 1.00 154 0.05 

116 10.00 134 0.05 155 5.00 

117 1.05 135 0.1 156 0.1 
15 

118 0.07 137 0.01 157 10.00 

119 0.04 138 0.12 158 1.00 

20 120 0.02 140 0.02 159 . 0.5 

121 . 0.01 142 0.5 168 20.00 
. . 

'rr .• .,. 

122 0.01 148. 0.05 164 1.00 
25 

123 0.05 144 5.00 165 0.05 

124 40.00 145 0.01 

so 125 0.05 146 0.01 

126 0.05 147 5.00 

127 1.0 148 10.00 
35 
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Example 1050 Example 

166 0.02 185 

167 5.00 186 
5 

168 0.05 187 

169 80@ 188 
50µM 

10 170 82@ 189 
50µM 

171 1.0 

172 50.0 
15 

173 10.0 192 

174 0.5 193 

20 175 8.0 194 

176 25.0 195 

177 37@ 196 
50µM . ... :' .. -~~~ .. 

178 0.5 197 

179 0.5 198 

25 180 .05 199 

181 1.0 200 

182 0.02 201 

188 0.04 202 

184 3.0 203 

IC50 

1.0 

0.5 

0.6 

50.00 

1.00 

0.02 

0.93 

0.034 

50 

10 

71@ 
lµM 

10 

94@ 
lµM 

1 

90@ 
lµM 

85@ 
lµM 

98@ 
lµM 
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Example IC50 

. 204 95@ 
lµM 

207 0.068 

208 1 

209 63@ 
lµM 

210 0.099 

211 0.046 

212 60@ 
lµM 

218 92%@ 
lµM 

214 0.178 

215 0.033 

216 o.os 

217 95%@ 
lµM 

218 92%@ 
lµM 

219 98%@ 
lµM 

220 50 

221 0.089 

• 

• 

. . 
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Example ICOO Example IC50 Example ICOO 

223 0.068 242 0.118 261 0.07 

.. 224 26%@ 243 0.188 262 0.5 
50µM 

225 0.067 244 0.186 268 0.1 

5 226 76%@ 245 0.191 
lµM 

227 81%@ 246 0.031 
50µM 

228 58%@ 247 0.061 
lµM 

229 69%@ 248 0.018 
lµM 

280. 0.039 249 0.01 

10 .281 9.2%@ 250 82%@ 269 0.20 
lµM lµM 

282 92%@ 251 86%@ 270 0.29 
lµM lµM 

283 0.068 252 83%@ 271 0.05 
lµM 

284 0.17 258 0.2 272 0.16 
, .. . ~ ... 

··.!"'_;. 

285 91%@ 273 0.1 
lµM 

15 236 79%@ 255 0.1 
1µM 

287 0.026 256 0.1 

288 0.011 257 0.5 276 60 

289 0.088 268 0.08 277 0.5 

240 0.116 259 0.08 

20 241 0.884 260 0.08 
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Example 1050 Example 

281 1 289 

290 

291 

5 292 

198 

294 

295 

296 

10 288 50 297 

-174-

IC50 

0.014 

0.014 

0.08 

0.017 

0.19 

0.104 

0.249 

0.079 
0.083 
0.075 

0.064 

PCl'JUS96/06119 

Example IC50 

298 0.079 

299 0.022 

303 5.0 

304 95%@1 

305 40%@50 

307 1.0 

• .. 
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TABLEil 

Example IC50 Example IC50 Example IC50 

193 5.25 214 0.487 233 0.067 

194 0.049 215 0.017 234 0.181 

5 195 40%@ 216 0.027 285 90%@ 
50µM lµM 

196 71%@ .217 58%@ 286 58%@ 
50µM lµM lµM 

197 88%@ 218 84%@ 237 0.015 
lOµM lµM 

198 69%@ 219 84%@ 288 0.007 
50µM lµM 

199 98%@ .220 19%@ 239 0.05 
lµM 50µM 

10 200 57%@ 221 0.019 240 0.381 
lOµM 

201 80%@ 241 0.082 
lµM 

202 62%@ 223 0.06 242 0.282 
lµM 

203 96%@ 224 INACTIVE 243 0.495 
lµM 

204 78%@ 225 0.101 244 0.141 
1.µM .. 

15 207 0.049 226 79%@ 245 0.343 
50µM 

208 79%@ 227 49%@ 246 0.024 
lOµM 50µM 

209 67%@ 228 84%@ 247 0.072 
lOµM lOµM 

210 0.08 229 90%@ . 248 0.072 
lOµM 

211 0.19 280 0.019 249 0.028 

• 20 212 57%@ 281 78%@ 250 0.158 
lOµM lµM 

213 72%@ 232 90%@ 251 0.144 
lµM lµM 
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Example 1050 Example IC50 Example IC50 

252 0.175 
. 

253 0.203 289 0.029 

290 0.025 

5 255 96%@ 291 0.187 
lµM 

256 0.093 292 0.007 

193 0.345 

294 0.238 

295 0.212 

10 257 78%@ 296 0.054 
lOµM 0.111 

258 0.1 297 0.078 

259 0.087 298 0.113 

260. 0.07 299 0.02 

261 0.059 303 50 

15 262 90%@ 304 ·-94%@ 
lOµM lµM 

268 86%@ 805 21%@ 
lµM 50µM 

269 0.441 

270 0.434 307 5.0 

271 0.031 

20 . 272 0.112 

278 75%@ 
l}lM • 

276 INACTIVE 

27,7 84%@ 
lOµM 
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I 281 56%@ 
50µM 

PC1'/US96/06119 

I I I 
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FORMULAE 

ni~ni-0 
Oll Cpd #2 • 

h 11,N i~S~ 
Cpd #5 CH3 

OH 

n,,C~·OCB3 B2N N S ·\::T-
Cpd #8 
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WO 96135678 

):N 
Jl .. ~l I 

H2N N~~ 
Cpd #12 

Cpd #14 

Hv~--Q-F 
~N F 

NB2 

Cpd #16 
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J:N 
HN)lN~S~Br z I 

~ 
Cpd #11 

Cpd #15 
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Cl 

l~lr's-cJl2~ 
~N 

HB2 

Cpd #19 

Cpd 121· 

. ~ . 

BzH 

1 ~s~ 
Cpd #23 
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Br 

Br 
Cpd #20 

Nys-CB2-o 
H3 N 

3 2 

Cpd #22 

Cpd #24 

.. 

. 
' 
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Cpd #25 Cpd #26 

Cpd #27 
Cpd #28 

Cpd #29 Cpd #30 

Cpd i33 

Cpd #32 
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Cl.~Nys-c:u2-Q 
~ N 

Hz 
Cpd #34A 

~N 
HN)LN~S~ z I 

~ OCB3 
Cpd #40 

-182-
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~N 
HN)lN~S~ 2 I 

~ H3 

Cpd #37 

C1 

~A~3 
0· 

Cpd #39 

;LN 
HN)lN~~F 
2 I 

~ 

Cpd #41 



W096135678 

Cl 

iiA"'YYI 
0 

.Cpd #44 

Cpd #46 

Cl~S-CBz~F 
NH2 

Cpd #48 

PCl'/US96/06119 

Cpd #45 

Cpd #47 
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u~~Cl 2 I 
~ Cl 

Cpd #49 

:lN Cl 

BN)LH~S~ 2 . I 
. . ~ Cl 

Cpd #51 

Cpd #53 
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AN 
HN)LNAsyCl 

2 I 
~ 

Cl 

Cpd #SO 

Cl . 

BAy·7·Br 
2 I 

~ 

Br 

Cpd #52 

ClyNys-cB2-0 
H3CY'l:::'N 

CH3 NH2 

cpd #54 
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,lN 
HNJLN~S~N 
2 I 

~ 

Cpd #55 
Cpd #56 

.Cpd #57 
Cpd #58 

Cpd #59 Cpd #60 

Cpd #61 
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Cpd #62 
Cpd #64 

Cpd #65 Cpd #66 

:l. . . HNJLAsVBr 
2 II I 

0 ~ 

~ 
H NJLAs'IJ)~ 2 

II I 
0 ~ 6 

Cpd #67 Cpd #68 
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Cpd #69 Cpd #70 

k::C 
JliN '.As~ 

Cpd #71 Cpd#'n 

Cpd #73 Cpd #74 

Cpd #76 
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Cpd #79 

Cpd #81 

Cpd #83 
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ci'FYs-~-0 
l"'N 

Cl 

Cpd #78 

Cpd #80 

Cpd #82 

Cpd #84 



WO 96/35678 

Cl'J"'B-rr-5--Cla~ 
~N 

6 
Cpd #85 

ciyys-CB2-0 
~N 
NH~H3 

Cpd #87 

Cpd #89 
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PCl'/US96/06119 

C1VCB2-0 

0 
Cpd #86 

Cpd #88 

Cpd #90 
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Cl . 

F0N 
1zu)lAs'IO 

Cpd #92 

Cpd #94 

Cpd #96 

Cpd #98 
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Cl . 

12~~ 
~H3 

Cpd #93 

Cpd #95 

Cpd #97 

Cpd #99 
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Cpd #101 

Cpd #100 

cis isomer 

Cpd #102 Cpd #103 

Cl~~·~ 
NH2 

Cpd #104 Cpd #105 

Cl'?"tt<>-~B2-Q 
YN CH3 

NH2 

Cpd #106 
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Cl~~·~ 
~N Br 

NB2 

Cpd #107 Cpd #108 

Cpd #109 Cpd #110 
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;; 

WO!JG/35678 

Cl 

Cpd#111 Cl 

Cpd#113 

Cpd#115 

Cpd#117 
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Cpd#112 

Cpd#114 

Cl 

-..::N 

I ~ N 

. ~I 

Cpd#11e 

8'0 

£
CIN 

~ N 
HN N~S~ 2 I 

· ~ OH3 

Cpc:l#118 
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~N 
Jlu~ N CH3 

HN N~ S~"'l( . y 
OCH3 

Cpd#119 Cpd#120 

Cpd#121 

,,tN 
JL .. ~ 

HzN N S 

Cpd#123 

Cpd#124 
CH3 

Cpd#12S Cpd#126 
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,tN 
H,.,)L.r-J..-syyCH• 

Ny 
CHs 

Cpd#127 

. Cl 

£N 
H2N N~s 

Cpd#131 

Cl 

£· 
H2N N~S 

Opd#133 
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Cl 

H,N~;(S~IJ 
~N 

CH3 

Cpd#130 

Cl 

£N ~ N 

H,N N S~ 
Cpd#132 

Cl 

i.~> HzN N~S~ . I 
~ 

CH2CH3 

Cpcl#134 



.; 

WO 961356'78 PCl'/US9'/06119 

Cpd#135 

Cpc1#1~ Cpd#138 

Cl 

H~_lS~ 2 _..... I 
~ CH

3
· 

CH3 
Cpcl#140 

;tN 
H,,NJLN~s"'yNl(CHa 

. ~N 
CH3 

Cpd#142 . Cpd#143 
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Cpd#144 

Cpt#146 

Cpd#147. 

Cpd#148 

Cpd#148 Cpd#149 

Cpd#151 
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Cl 

I .....-:N . 

. ~ I 

c 
O~ 'CH3 Cpd#152 

Cpd#154 

Cpd#156 
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Cpd#153 

J..N - en 
H,N~~"ICJ 

Cpd#155 

Cpd#157 

Cpd#159 



W096/35678 

Cl 

~N 

I ~ N 

. ~ I 

CH2 I . 
Cpd#164 HO 

Cpd#166 
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PCflUS96/06119 

Cpd#163 

Cpd#165 

NCI 
~sYNl(c1 

a Ny 
NHz 

Cpd#167 
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Cpd#168 Cpd#169 

H,N1.~S-r::o 
Cpd#170 Cpd#171 

Cpd#172 Cpd#173 

Cpd#174 

-200-



W096/35678 PCT/US96f06119 

· Cpd#178 Cpd#179 

Cpd#180 Cpd#181 

Cpd#182 Cpd#183 
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Cpd#184 

Cpcl#188 Cpcl#187 

Cpd#188 Cpd#189 

Cl 

F ~N 
I~ 

~I 

Cpd#191 Cl 
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5 

Cpd#192 

10 

15 

Cpd#l93 Cpd#l94 

20 

215 

Cpd#195 Cpd #196 

80 

85 Cpd#l97 Cpd#l98 
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5 

Cpd#l99 Cpd#200 

10 

15 

20 Cpd #201 

25 

30 Cpd#202 

85 
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5 

Cpd#203 Cpd#204 

10 

15 

Cpd#207 Cpd#208 

20 

25 

Cpd #209 Cpd #210 

80 
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Cpd#211 Cpd#212 

10 
Cl 

I ~N CH3 

2 I 
~ 

15 
C!!N 

Cpd#213 Cpd#214 

20 
Cl Cl 

I ~N CH3 £ 
H2N ~S 

25 
• HCI CH3 

CH2 
I 
CH3 

Cpd#215 Cpd #216 

80 

35 
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Cl 
CH3 

~ I I N CH2 

2 I 
~ 

CH3 

Cpd#217 Cpd #218 

10 

20 

Cpd#219 Cpd#220 

25 

30 

Cpd#221 

85 
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;· 

5 

10 

15 

20 

25 

so 

WO 961356'78 

Cl 

AN CH3 

Jl.A 
H~ N S 

CH-CH3 
I 

H3C 

Cpd#223 

Cl 

~s ~ I H2N 

~ 

Cpd#225 

CH-CHs 
I 

HsC 

PCT/US96/06119 

Cpd#224 

Cpd#226 
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WO ff/35678 

5 

10 

Cpd #227 

15 Cl 

£N 
H2N ~S 

20 

Cpd#229 

25 

so 

Cpd #231 

35 

·209-

PCFIUS96106J J9 

,,tN 
~N)l~S 

Cpd #228 

~N 

.& 8y~CI 
CH3 N~ I 

racemate 
NH2 

Cpd #280 

m 
~-X~ 

HsC syl(c1 
Ny 

NH2 

Cpd#232 
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5 

syl(c1 

CHa Ny 
NH2 

10 Cpd.#233 

15 ~ 
HsC SY'Nl(CI 

Ny 
20 NH2 

Cpd#235 

25 

-210-

Cpd #234 

PCI'IUS96/061l!I 

SYNl(CF3 

CH3 Ny 

NH2 

~ 
H3C s~;xN I c1 

N~ 
Br 

NH2 

Cpd#286 
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5 

Cpd#237 

10 

SYNYCF3 
CH3 Ny 

NH2 

20 
Cpd#239 

25 

so 

85 

Cpd#288 

Cpd#240 
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SYNl(CI 
Ny 
N~ 

syl(c1 
CH3 Ny 

NH2 



W096135'78 

5 

10 

15 CHa() 

20 

25 

30 

35 

Cpd#241 

SYNl(CF3 
Ny 

Cpd #243 Nffa 

Cpd#245 

SYNl(CI 
Ny 

N~ 

Cpd#247 

Cpd #242 

Cpd#244 

CH3 

Cpd#246 

Cpd#248 

. -212-

PCl'/US96/06l 19 

SYNl(CI 
CH3 Ny 

NH2 

SYNl(CI 
~Ny 

NH2 



5 

10 

15 

20 

25 

80 

35 

W096/35678 

SYNl(CI 
CH3 Ny 

NH2 

Cpd#249 

SYNl(CI 
CHa Ny 

NH2 

Cpd#251 

Cl 

Cpd #250 

Cpd#252 

Cpd#253 
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SYNl(CI 
CH3 Ny 

NH2 

I=--- I 
CH3_ N~ 

S"'-0;rN Cl 

NH2 
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Cl Cl £N ~ £N 
H2N ~S H2N N~S 

5 

OH3 

Cpd#255 Cpd#256 
10 

01 01 JC c~ I ~N OH3 

H2N ~S 
15 

6 
20.Cpd#257 Cpd#258 

J,N 
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·cLAIMS 

1. A compound of Formula I 

5 

10 m 

15 where mis 0 or l; 

R1 is selected from the group consisting of -CaCH, -C0~53, -CONRuR55, 

20 

where s is 0 or land ~0, ~1; ~2, ~' ~' and ~5 are the same or 

25 different and are selected from -H, C1-C6 alkyl, CrC6 alkenyl, CrC6 

alkoxy, CrC6 alkylthio, -Cs-Cs cycloalkyl, -CF3, -N02, -halo, -OH, -ON, 

phenyl, phenylthio, -styryl, -C02CR31), -CONCR81XR32>, -CO(R31), -

(CH2)n-NCRa1XRa2>, -C(OHXRa1>CRas>, -(CH2>nN<Ra1XCO<Ras)), 

(CH2)nNCR81>CS02 CR38)), or where ~0 and ~1, or ~1 and ~' or~ 

80 and ~ are taken together to form a five or six-membered saturated or 

unsaturated ring containing 0 or 1 oxygen, ziitrogen or sulfur, where the 

unsatura~d ring may be optionally substituted with 1, 2 or 8, CrC6 
alkyl, Ci-Cs alkoxy, -OH, -C~OH, .. (C~>n·NCRa1><Ra2>, -C3-Cs 

cycloalkyl, -CF a• -halo, -C02CR31), -CON(R31)CRa2>, -CO(R31), -

85 (CH2)nN<Ra1XCOCRss», -C~>nNCR31)CS02CRs8», -ON, -C~CF8 or-
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CH(CF s)2, or phenyl, and the saturated ring may be optionally 

substituted with 1, 2 or 8, -CrC6 alkyl,-Ci-C6 alk.oxy, -OH, -~OH or­

CC~>n·N<Ra1XR32> or one oxo (=0); 

where n is 0-8 and R81, Ra2, and Ras are the same or dift'erent and are 

5 selected from 

-H, 

CrC6 alkyl, 

phenyl optionally substitut.ed with 1, 2, or 3 -halo, CrC6 alkyl, 

Ci-C6 alkoxy, -CF3, -OH or-CN, 

10 or where R31 and R32 taken together with the attached nitrogen to form a ring 

selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4-piperazinyl, 

-4-Cl-CrC6alkyt)piperazinyl, 

or a member selected from the group consisting of: 

1-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-imidazolyl, 

16 4-imidazolyl, 2-benzothiazolyl, 2-benzoxazolyl, 2-benzimidazolyl, 2-o:xazolyl, 

4-oxazolyl, 2-thiazo],yl, 8-isoxazolyl, 5-isoxazolyl, 5-methyl-8-isoxazo],yl, 5-phenyl-8-

isoxazolyl, 4-tbiazolyl, 3-metbyl-2-pyrazinyl, 5-methyl-2-pyrazinyl, 6-metbyl-2-

pyrazinyl, 5-chloro-2-thienyl, 8-furyl, benzofuran-2-yl, benzotbien-2-yl, 2H-1-

benzopyran-3-yl, 2,8-dihydrobenzopyran-5-yl, 1-methylimidazol-2-yl, quinoxalin-2-

20 yl, piperon-5-yl, 4, 7-dichlorobenzoxazol-2-yl,. 4,6-dimethyl-pyrimidin-2-yl, 

4-methylpyrimidin~2-yl; 2;4-dimethylpyrimidin-6-yl, 2-methylpyrimidin-4-yl, 

4-methylpyrimidin-6-yl, 6-chloropiperon-5-yl, 5-chloroimidazo[l,2-a]pyridin-2-yl, 

1-H-inden-3-yl, 1-H-2-methyl-inden-2-yl, 8,4-dihydronaphth-1-yl, S4-

isopropenylcyclohexen-1-yl or 4-dihydronaphth-2-yl; 

25 where R58 is select.ed from the group consisting of -H, c1~6alkyl, C3-06cycloalkyl, 

phenyl (optionally substituted with 1, 2, or 8 -halo, CrC6 alky~, C1-C6 alkoxy, -CF3, -OH, 

-ON), or a five or six-membered. unsaturat.ed ring containing 0 or 1 oxygen, nitrogen or 

sulfur, where the unsaturated ring may be optionally substituted with-H, CrC6 alkyl, 

Ci-Cs alkoxy, -OH, -CH20H, or -CC~)n·N<Ra1)CR32); 
30 where 1to4 and R55 being the same or dift'erent are selected from -H, C1-C6 

alkyl, allyl, or phenyl (optionally substituted with 1, 2, or 3 -halo, CrC6 
alkyl, Ci-C6 alkoxy or -CF8), or taken together with the attached nitrogen to 

form a ring selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-

thiom0rpholinyl, -4-piperazinyl, -4-(1-C1-C6alkyl)piperazinyl; 

35 R41 and R42, being the same or different, are select.ed from the group consisting of 
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-H and CrC4 alkyl; 

R12 is selected from the group consisting of -H, Ci-Cs alkyl, 

-C3-Ca cycloa]kyl, -ON, -C(O}NH2, -C(O}N(C1-Caa1kyl)(Ci-Csalltyl), -C02H, 

-C02CCrCsalkyl), -CIItOH, -CH~2 or -CF 3; 

5 R13 is selected from the group consisting of -H, CrC6 alkyl or -CF 3; 

Y is selected from -S-, -S(0)-,-8(0)2' or-0-; 

R4 is selected from the group consisting of -H, -OH, halo or -NR15R16 where R15 is· 

-H and R16 is -H, C1-C8 alkyl, -NH2 or Bis and R16 taken together with the -N form 

1-pyn"Olidino, 4-morpholino or· 1-piperidino; 

10 . R6 is selected from the group consisting of -H, -<;H40H, -C2H4-0-TBDMS, h~, 

-C3-C6 cycloalkyl, C1-C4 alkyl or C1-C3 alkoxy; 

or R4 and R6 are taken together to form a five or six-membered saturated or 

unsaturated ring which together with the pyrimidine ring form the group consisting of 7H­

pyrrolo[2,3-d]pyrimidine, 5,6-dihydro-7H~pyrrolo[2,3-d]pyrimidine, furo[2,3-d]pyrimidine, 

15 5,6-dihydro-furo[2,8-d]pyrimidine, thieno[2,3-d]pyrimidine, 5,6-dihydro-thieno[2,3-

d]pyrlmidine, m-pyrazolo[S,4-d]pyrimidine, lH-purine, pyrimido[ 4,5-d]pyrimidine, 

pt.eridine, pyrido[2,3-d1pyrimidine, or quinazoline, where the unsaturated ring may be 

optionally substituted with 1, 2 or 3, C1-C6 alkyl, CrC6 alkoxy, -OH, -CHaOH, or 

-CCHaln·Nffia1XRa2>, -Cs-Cs cycloalkyl, -CF3, -halo, -C02CR81},-CON<Rs1XJta2), -COCRs1>, 
20 -CCH2>~CR81>CCOCR38)), -(~}nNCR31> (S02CR33)}, and the saturated: ring may be 

optionally sUbstituted with l, 2 or 3; -Ci-Cs alkyl, -c1-e6 alkoxy, -OH, -CB20H, or -

(CH2>n·N<Rs1XR3~ or one oxo (=0); and 

Re is selecrted from the group consisting of -H, -OH, halo, 

-ON, -CF3, -002'R61}, -C(O)R61 or-C(O}NCR61>CRs2> where R61 and Re2 are the same or 

25 different and are selected from 

-H, 

C1-Cs alkyl, 

phenyl optionally substituted with 1, 2, or 3 -halo, CrC6 alkyl, CrC6 alk~, 

-CF3, -OH, -ON, 

80 or where Rei and Ra2 taken together with the attaclied nitrogen to form a ring 

selected froin -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, 

-4-piperazinyl, or -4-CCrC6 alkyl)piperazinyl; 

with the overall proviso that R4 and Re are not both -H; and with the further 

proviso that and R12 and R18 are not both -H except when Re is selected from -CN, -CF 8, 

85 -C02<Rs1>, -C(O)Ra1 or -C(O)NCRa1XRe2>, or R1 is selected from -C0~3 or 
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C(O)NCR54XR55); 

with the overall proviso that when R1 is not 2- or 8-pyridinyl optionally substitut.ed 

with C1-C4alkyl, a halogen atom, NH2 or-OH, when mis 0, Y is S, R13 is -H, R12 is-Hor 

Ci-C4-1kyl, R4 is -H, -OH, halo or~' R5 is -H, halo or CrC4 alkyl and Rs is from the 

5 group consisting of -H, halo or -OH; 

10 

pharmaceutically acceptable salts; hydrates, N-oxides and solvates thereof; 

other than. 

4-amino-6-chloro-2-(1-(4-(4-morpholinylcarbinyl~2-pyridinyl)-ethyl)thio-pyrimidine 

4-Amino-6-chloro-2-(1-(4-methyl-2-pyridyl)pentyl)thio-pyrimidine. 

2. A compound according to Claim 1 where m is 0, s is 0 and Y is -S. 

3. A compound according to Claim 2 where R12 is CH3 and R13 is -H. 

15 4. A compound according to Claim 8 where R4 is ~' R5 is -H, and Ra is Cl, CF 8 or 

ON. 

5. A compound according to Claim 3 where R1 is 

20 

25 

6. A compound according to Claim 5 wherein R4 is NH2, R5 is -H, and R6 is Cl, CF 3 
orCN. 

30 7. A compound according to Claim 8 wherein R1 is a·five or six membered saturated 

or unsaturated ring selected from the group consisting of 8-isoquinolinyl, 1-isoquinolinyl, 

2-quinolinyl, 8-quinolinyl, 8..(5,6, 7 ,8-tetrahydro)-isoquinolinyl, 1-(5,6, 7 ,8-tetrahydro)­

isoquinolinyl, 2-(5,6, 7 ,8-tetrahydro)-quinolinyl, 3-(5,61718-tetrahydro)-quinolinyl, 3-(5,6· 

dihydro)-2H-2-pyrindinyl, l-(5,6-dihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-1-pyrindinyl, 

85 8-(5,6-dihydro)-lH-1-pyrindinyl, 5-furo[2,3-c)pyridinyl, 6-furo[S,2-c]pyridinyl, 4-furo[S,2-
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c]pyridinyl, 7-furo[2,8-c]pyrldinyl, 6-furo[2,8-b]pyridinyl, 5-furo[S,2-b]pyridinyl, 5-(2,8-

dihydro)-furo[2,8-c]pyridinyl, 6-(2,3-dihydro)-furo[S,2-c]pyridinyl, 4-(2,3-dihydro)-furo[3,2-

c]pyridinyl, 7-(2,3-dihydro)-furo[2,3-c]pyridinyl, 6-{2,3-dihydro)-furo[2,3-b]pyridinyl, 5-(2,3-

dihydro)-furo[S,2-b]pyridinyl, 6-(1,3-dihydro)-furo[3,4-c]pyridinyl, 4-(1,3-dihydro)-furo[3,4-

5 c]pyridinyl, 2-(5, 7-dihydro)-furo[3,4-b]pyridinyl, 6-(3,4-dihydro)-2H-pyrano[2,3-c]pyridinyl, 

6-(8,4-dihydro)-1H-pyrano[3,4-c]pyridinyl, 7-(S,4-dihydro)-1H-pyrano[4,S-c]pyridinyl, 7-(8,4-

clihydro)-2H-pyrano[8,2-c]pyridinyl, 5-(3,4-dihydro)-2H-pyrano[S,2-c]pyridinyl; 5-(8,4-

dihydro)-1H-pyrano[4,S-c]pyridinyl, 8-(3,4-dihydro)-1H-pyrano[3,4-c]pyridinyl, 8-(8,4-

dihydro)-2H-pyrano[2,3-c]pyridinyl, 7-(3,4-dihydro)-2H-pyrano[2,3-b]pyridinyl, 2-(5,6-

10 dihydro)-1H-pyrano[3,4-b]pyridinyl, 2-(5,6-clihydro)-2H-pyra.'".o[4,3-b]pyridinyl, 6-(3,4-

dihydro)-2H-pyrano[S,2-b]pyridinyl, 5-1H-pyrrolo[2,8-c]pyridinyl, 6-lH-pyrrolo[S,2-

c]pyridinyl, 4-lH-pyrrolo[S,2-c]pyridinyl, 7-1H-pyrrolo[2,3-c]pyridinyl, 6-1H-pyrrolo[2,8-

b)pyridinyl, 5-1H-pyrrolo[3,2-b]pyridinyl, 5-(2,3-dihydro)-1H-pyrrolo[2,3-c]pyridinyl, 6-(2,3-

dihydro)-lH-pyrrolo[S,2-c]pyridinyl, 4-(2,8-dihydro}-lH-pyrrolo[S,2-c]pyridinyl, 7-(2,3-

15 dihydro)-1H-pyrrolo[2,3-c]pyridinyl, 6-C2,S-dihydro)-1H-pyrrolo[2,3-b]pyriclinyl, 5-(2,8-

dihydro)-lH-pyrrolo[S,2-b]pyridinyl, 6-Cl,8-dihydro)-1H-pyrrolo[814-c]pyriclinyl, 4-(1,3- . 

dihydro)-1H-pyrrolo[8,4-c]pyridinyl, 2-(5,7-dihydro)-lH-pyrrolo[S,4-b]pyridinyl, 6-1,7· 

naphthyriclinyl, 6-2, 7-naphthyridinyl, 7 -2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5-1,6-

naphthyriclinyl, 5-2;6-naphthyridiny4 8-2, 7.;naphtbyridinyl, 8-1, 7~naphthyridinyl, 7-1,8-

20 naphthyridinyl, 2-1, 7-naphthyridiny~ .2-1,6-naphthyridinyl, 6-1,5-naphthyridinyl, 6- · 

(1,2,8,4-tetrahydro)-1, 7-naphthyridinyl, 6-(1,2,3,4-•ahydro)-2, 7-naphthyridinyl, 7-

(1,2,8,4-tetrahydro)-2,6-naphthyridinyl, 7-(1,2,3,4-tetrahydro)-1,6-naphthyridinyl, 5-

(1,2,8,4-tetrahydro)-1,6-naphthyridinyl, 5-(1,2,3,4-tetrahydro)-2,6-naphthyridinyl, 8-

(1,2,3,4-tetrahydro)-2, 7-naphthyridinyl, 8-(1,2,3,4-tetrahydro}-1, 7-naphthyridinyl, 7-

25 (1,2,3,4-tetrahydro)-l,8-naphthyridinyl, 2-(5,6, 7 ,8-tetrahydro}-1, 7-naphthyridinyl, 2-

(5,6, 7 ,8-tetrahydro)-1,6-naphthyridinyl, 6-(1,2,3,4-tetrahydro)-1,5-naphthyridinyl, 1-

naphthyl, 2-naphthyl, 5-(1,2,3,4-tetrahydro)-naphthyl, 6-(1,2,3,4-tetrahydro)-naphthyl, 4-

(2,3-dihydro}-lH-indenyl, 5-(2,3-dihydro}-lH-indenyl, 5-benzofuranyl, 4-benzofuranyl, 6-

benzofuranyl, 7-benzofuranyl, 5-(2,8-dihydro)-benzofuranyl, 4-(2,3-dihydro)-benzofuranyl, 

30 6-(2,3-dihydro)-benzofuranyl, 7-(2,3-dihydro)-benzofuranyl, 4-(1,'3-dihydro)-isobenzofuran, 

5-(1,S-dihydro)-isobenzofuran, 4-lH-indolyl, 5-lH-indolyl, 6-lH-indolyl, 7-lH-indolyl, 4-

(2,8-dihydro)-lH-indolyl, 5-(2,8-dihydro)-lH-indolyl, 6-(2,3-dihydro)-lH-indolyl, 7-(2,8-

dihydro}lH-indolyl, 4-(1,8-dihydro)-lH-isoindolyl, 5-(1,S-dihydro)-lH-isoindolyl, 5-(8,4-

dihydro)-lH-2-benzopyranyl, 6-CS,4-dihydro)-m-2-benzopyranyl, 7-(3,4-dihydro)-lH-2-

35 benzopyranyl, 8-(3,4-dihydro}lH-2-benzopyranyl, 5-(3,4-dihydro)-2H-1-benzopyranyl, 6-

-230-

\ \11\11\ \\\I\\ 111\\ \\1\1 \\ \II\ 
* C L M S * 



.. 

W096135678 PCI"/US96J06J 19 

(S,4-dihydro)-.2H-l-benzopyranyl, 7-(8,4-dihydro)-2H-1-benzopy.ranyl, 8-(3,4-dihydro)-2H-1-

benzopyranyl, 5-(1,2,8,4-t.etrahydro)-isoquinolinyl, 6-( 1,2,8,4-tetrahydro)-isoquinolinyl, 7-

(1,2,3;4-tetrahydro)-isoquinolinyl, 8-(1,2,3,4-tetrahydro)-isoquinolinyl, 5-Cl,2,3,4-

tetrahydro)-quinolinyl, 6-(1,2,3,4-tetrahydro)-quinolinyl, 7-Cl,2,3,4-t.etrahydro)-quinolinyl, 

5 8-(1,2,3,4-tetrahydro)-quinolinyl, 5-thieno[2,8-c]pyridinyl, 6-thieno[S,2-c]pyridinyl, 4-

tbieno[S,2-c]pyridinyl, 7-thieno[2,8-c]pyridinyl, 6-thieno[2,S-b]pyridinyl, 5-thieno[S,2-

b]pyridinyl, 5-(2,3-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)-thieno[8,2-c]pyridinyl, 4-

(2,3-dihydro)-thieno[S,2-c]pyridinyl, 7-(2,8-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)­

tbieno[2,8-b]pyridinyl, 5-(2,3-dihydro)-thieno[S,2-b]pyridinyl, 6-(l,8-dihydro}tbieno[S,4-

10 c]pyridinyl, 4-(1,3-dihydro}tbieno[S,4-c]pyridinyl, 2-(5,7-dihydro)-tbieno[S,4-b]pyridinyl, 6-

(3,4-dihydro)-2H-thiopyrano[2,3-c]pyridinyl, 6-(8,4-dihydro)-lH-thiopyrano[S,4-c]pyridinyl, 

7-(3,4-dihydro)-1H-thiopyrano[4,8-c]pyridinyl, 7-(3,4-dihydro)-2H-thiopyrano[8,2-

c]pyridinyl, 5-(3,4-dihydro)-2H-thiopyrano[3,.2-c]pyridinyl, 5-(3,4-dihydro}-1H­

thiopyrano[4,8-c]pyridinyl, 8-(8,4-dihydro}-lH-tbiopyrano[S,4-c]pyridinyl, 8-(3,4-dihydro): 

15 2H-tbiopyrano[2,3-c]pyridinyl, 7-(8,4-dihydro)-2H-thiopyrano[2,8-b]pyridinyl, 2-(5,6-

dihydro)-lH-tbiopyrano[S,4-b]p;yridinyl, 2-(5,6-dihydro)-2H-thiopyrano[4,S-b]pyridinyl, 6-

(8,4-dihydro)-2H-thiopyrano[3,2-b]pyridinyl, 5-benzo[b]tbiophenyl, 4-benzo[b]thiophenyl, 6-

benzo[b)tbiophenyl, 7-benzo[b]thiophenyl, 5-(2,3-dihydro)-benzo[b}thiopbenyl, 4-(.2,3-

dihydro)..benzo[b]thiophenyl, 6-(2,3-dihydro)-benzo[b]tbiophenyl, 7-(2,3-dihydro)-

20 benzo[b]thiophenyl, .4-(1,8-dihydro)-benzo[c]thiophenyl, 5-(1,3-dihydro)-benzo[c]thiophenyl, 

5-(8,4-dihydro)-lH-2-benzothiopyranyl, 6-(S,4-dihydro)-1H•2-benzotbiopyranyl, 7-(8,4-

dihydro)-lH-2-benzothiopyranyl, 8-(3,4-dihydro)-lH-2-benzothiopyranyl, 5-(3,4-dihydro)-

2H-1-benzothiopyranyl, 6-(3,4-dihydro)-2H-1-benzothiopyranyl, 7-(3,4-dihydro)-2H-1-

benzothiopyranyl, or 8-(8,4-dihydro)-2H-1-benzothiopyranyl; or such five or six membered 

25 ring substituted with 1, 2 ors, CrC6 alkyl, CrC6 alkoxy, -OH, -C~OH, 

-CC~>n·NCR31>CR32J, -CtrCB cycloalkyl, -CF8, -halo, -C02CR31>, -CONCR81JCRa2>, -COCRa1>, 

30 

-(CH2>nNCR81XCOCR33)), -CCH2>nNCR31>CS02CR33)), -CN, -C~CF3 or-CHCCF3>2• or 

phenyl, and the saturated ring may be optionally substituted with 1, 2 or 3, -CrC6 alkyl, -

C1-C6 alkoxy, -OH, -CH20H or -(CH2>n·NCR31XR32) or one oxo (=0); 

8. A compound according to Claim 7 wherein R4 is NH2, R5 is -H, and Ra is Cl, CF3 or 

CN . 

9. A compound according to Claim 8 wherein R1 is a five or six membered saturated or 

35 unsaturated ring selected from the group consisting of 8-isoquinolinyl, 1-isoquinolinyl, 2-
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quinolinyl, 3-quinolinyl, 3-(5,6, 7 ,8-tetrahydro)-isoquinolinyl, 1-(5,6, 7 ,8-tetrahydro)­

isoquinolinyl, 2-(5,6,7 ,8-tetrahydro)-quinolinyl, 8-(5,6, 7 ,8-tetrahydro)-quinolinyl, 8-(5,6-

dihydro)-2H-2-pyrindinyl, 1-(5,6-dihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-1-pyrindinyl, 

8-(5,6-dihydro)-lH-1-pyrindinyl, 5-furo[2,3-c]pyridinyl, 6-furo[8,2-c)pyridinyl, 4-furo[3,2-

5 c]pyridinyl, 7-furo[2,8-c]pyridinyl, 6-furo[2,S..b]pyridinyl, 5-furo[S,2-b]pyridinyl, 5-(2,8-

dihydro)-furo[2,8-c]pyridinyl, 6-(2,S-dihydro)-furo[S,2-c]pyridinyl, 4-(2,3-dihydro)-furo[S,2-

c]pyridinyl, 7~2,8-dihydro)-furo[2,3-c]pyridinyl, 6-(2,3-dihydro}-furo[2,8-b]pyridinyl, 5-(2,8-

dihydro}-furo[S,2-b]pyridinyl, 6-(l,8-dihydro}-furo[8,4-c]pyridinyl, 4-(1,3-dihydro}-furo[S,4-

c]pyridinyl, 2-(5,7-dihydro)-furo[S,4-b]pyridinyl, 6-(8,4-dihydro}-2H-pyrano[2,S-c]pyridinyl, 

10 6-(8,4-dihydro)-lH-pyrano[S,4-c]pyridinyl, 7-(8,4-dihydro)-lH-pyrano[ 4,3-c]pyridinyl, 7-C3,4-

dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-C3,4-dihydro)-2H-pyrano[3,2-c]pyridinyl, 5-C3,4-

clihydro)-1H-pyrano[4,3-c]pyridinyl, 8-(3,4-dihydro)-1H-pyrano[3,4-c]pyridinyl, 8-(3,4-

dihydro)-2H-pyrano[2,8-c]pyridinyl, 7-C3,4-dihydro)-2H-pyrano[2,8-b]pyridinyl, 2-(5,6-

clihydro)-lH-pyrano[S,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,S-b]pyridinyl and 6-(8,4-

15 dihydro)-2H-pyrano[8,~b]pyridinyl or such five or six membered ring substituted 1, 2 or 3, 

CrCe alkyl, Ci-Cs alkoxy, -OH, -CH20H, -CC~>n·NCRa1><Ra2>, -Ca-Cs cycloalkyl, -CF3, 

-halo, -C02<Ra1>, -CON<Ra1)(R82), -COCRa1), -(C~>nNCR31)CCOCRaa>>, -
CC~)nNCRa1XS02CRaa», -CN, ~CF3 or -CH(CF8)2, or phenyl, and the saturated ring 

may be optionally substituted with 1, 2 or S, -CrC6 alkyl, •CrC6 alkoxy, -OH, -CH20H or 

20 -CCH2>n·N(R81><Ru> or one oxo·(=O). 

10. A compound according to Claim 1 and selected from the group consisting of: 

· CE>-N ,N-Diethyl-4-[{4-amino-6-chlol'9-2-pyrimidinyl)thio]-2-butenamide {Cpd# 194) 

(E)-1-[4-[(4-amin0-6-chloro-2-pyrimidinyl)thio)-1-oxo-2-butenyl]pyrrolidine (Cpd# 199) · 

25 CE>-N-ethyl-N-meth.yl-4-[(4-amino-6-chloro-2-pyrimidinyl)thioJ-2-butenamide (Cpd# 

203) 

(E}-N,N-Diethyl-4-[(4-amino-6-cbloro-2-pyrimidinyl)thioJ-2-pentenamide (Cpd# 207) 

4-Amino-6-cbloro-2-Cl-(8-isoquinolyl)etbyl)thio-pyrimidine (Cpd# 280) 

4-Amino-5-bromo-6-chloro-2-(1-(8-isoquinolyl)ethyl)thio-pyrimidine (Cpd# 231) 

30 4-Amino-6-chloro-2-Cl-C3-(5,6, 7 ,~-tetrahydroisoquinolyl))ethyl)thio-pyrimidine 

(Cpd#233) 

4-Amino-6-tritluoromethyl-2-(1-(3-(5,6, 7 ,8-tetrahydro-isoquinolyl))ethyl)thio­

pyrlmjdine (Cpd# 234) 

4-Amino-6-chloro-2-(1-(7-chlorofuro[2,3c]pyridine-5-yl)ethyl)tbio-pyrimidine (Cpd# 

35 237) 
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239) 

4-Amino-6-chloro-2-(1-(furo[2,3-c]pyridin--5-yl)ethyl)thio-pyrimicline (Cpd# 238) 

4-Amino-6-trifluoromethyl-2-(1-(furo[2,8-c]pyridin-5-yl)ethyl)thio-pyrimidine (Cpd# 

4-Amino-6-chloro-2-(1-(7-chloro-2-methylfuro[2,8c]pyridine-5-yl)ethyl)thio-

5 pyrimidine (Cpd #240) 

4-Amino-6-trifluoromethyl-2-(1-(7..cbloro-2-methylfuro[2,3c]pyridine-5-yl)ethyl)tbio­

pyrimidine (Cpd #241) 

4-Amino-6-chloro-2-(1-(2-methylfuro[2,8c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd 

#242) 

10 4-Amino-6-trifluoromethyl-2-(l-(2-methylfuro[2,3c]pyridine-5-yl)ethyl)tbio-

pyrimidine (Cpd #248) 

4-Amino-6-chloro-2-(1-(S-methylfuro[2,3c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd 

#246) 

4-Amino-6-chloro-2-(1-C2t3-clihydrofuro[2,3c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd 

15 #247) 

4-Amino-6-chloro-2-( 1-(S,S-dimetbyl-2,8-dihydrofuro[2,Sc]pyridine-5-yl)ethyl)thio­

pyrimidine (Cpd #248) 

4-Amino-6-chloro-2-(1-(3-ethylfuro[2,3c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd 

#249) 

20 4-Amino-6-chloro-2-(l-(7-chloro-3,3-dimethyl-2,S-clihydrofuro[2,8c]pyridine-5- · 

yl)ethyl)thio-pyrimidine (Cpd #250) 

4-Amino-6-chloro-2-(1-(7-chloro-3-ethylfuro-[2,Sc]pyridine-5-yl)ethyl)thi~pyrimidine 

(Cpd #251) 

4-Amino-6-chloro-2-(1-(8-(1-methylethyl)furo[2,3c]-pyridin-5-yl)ethyl)thio-pyrimidine 

25 (Cpd #252) 

4-amino-6-tritluoromethyl-2-(1-( 4-Cl-dimethylethyl)-2-pyridyl)-ethyl)thio-pyrimidine 

(Cpd#269) 

4-amino-6-trilluoromethyl-2-(2-naphthylmethyl)thio-pyrimidine (Cpd #270) 

4-amino-6-tritluoromethyl-2-(( 4-(1-methylethyl)-2-pyridyl)methyl)tbio-pyrimidine 

30 (Cpd #271) 

4-amino-6-trifluoromethyl-2-(1-( 4-( 1-methylethyl)-2-pyridyl)ethyl)thio-pyrimidine 

(Cpd#272) 

4-amino-6-trifluoromethyl-2-((4-(1,1-dimethylethyl)-2-pyridyl)methyl)tbio-pyrimidine 

(Cpd #273) 

35 6-amino-2-(2-naphthylmethyl)thio-4-pyrimidine carbonitrile (Cpd 277), 
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4-Aniino-6-chloro-2-(1-(S·chlorot\tro[2,8c]pyridine-5-yl)ethyl)thio-pyrlmidine. (Cpd 

#282) 

4-.Amino-6-chloro-2-(1..(8,7-dichlorofuro[2,8c]pyridine-5-yl)etbyl)thio-pyrimidine, 

(Cpd #288) 

5. 4-Amino-6-chloro-2-(1-(8-bromofuro[2,3c]pyridine-5-yl)ethyl)thio-pyrimidine, (Cpd 

#284) 

4-Amino-6-chloro-2-(1..(8-bromo-7-chlorofuro[2,Sc]pyridine-5-yl)ethyl)tbio­

pyrimidine, (Cpd #285) 

4-Amino-6-chloro-2-(1-(7-cbloro-3-methylfuro[2,Sc]pyridine-5-yl)ethyl)thio-

10 pyrimidine, (Cpd #286) 

4-Amino-6-tritluoromethyl-2-(1..(7-chloro-3,3-dimethyl-2,8-dihydrofuro[2,Sc]pyridine-

5-yl)ethyl)thio-pyrimidine, (Cpd #287) 

(R)-(+)-4-Amino-6-chloro-2-(1-{8-metbylfuro[2,8c]pyridine-5-yl)ethyl)tbio-pyrimidine 

"(Cd #289) 

15 (S)-(-)-4-Amino-6-chloro-2..(1-(8-methylfuro[2,Sc]pyridine-5-yl)etbyl)thio-pyrimidine 

Cpd#290 

· (S)..(-}-4-Amino-6-tritluoromethyl-2-(1-{8-methylfuro[2,3c]pyridin-5-yl)etbylthio)­

pyrimidine (Cpd #297) 

(S)-(-)-4-Amino-6-cbloro-2-(1-(furo[2,8c]pyridin-5-yl)ethylthio)-pyrimidine (Cpd 

20 #299); 

and pharmaceutically acceptable salts, hydrates, N-oxides and solvates thereof. 

11. A method of treating an individual infected with the human immunodeficiency 

virus (HIV) which comprises administering an effective amount of an anti-AIDS compound 

25 of Formula IA 

30 
m 

85 where m is 0 or 1; 
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5 

where s is 0 or land Rao' ~1, Ra2, ~3, ~. and ~6 are the same or 

10 different and are selected from -H, CrC6 alkyl, CrC6 alk.enyl, C1-C6 
alkoxy, CrCs .alkylthio, -C3-C9 cycloalkyl, -CF3, -N02, -halo, -OH, -CN, 

phenyl, phenylthio, -styryl, -C02<Rs1>, -CONCR31>CR32), -COCR81>, ..(C~>n· 
NCR31XRa2>, -C(OH)(R31>CR33), -CCH2>nNCR31>CCOCRa3)), (CH2)nNCR31XS02 

CRaa>>, or where Rao and Bai• or ~1 and R22, or Ra2 and Ras are taken 

15 together to form a five or six-membered sa~ted or unsaturated ring 

containing 0 or 1 oxygen, nitrogen or sulfur, where the unsaturated ring 

may be optionally substituted with 1, 2 or 3, CrC6 alkyl, C1-Cs alkoxy, -

OH, ~OH, ..(C~)n·NCR31>CRa2>, -C8-C8 cycloalkyl, -CF3, -halo, -

C02CR31>, -CONCR31>CRa2>, -COCRa1>, -(CH2>nNCR31XCOCR33)), - . 

20 CCHa>nNCR31XB02CRa8», -CN, CHaCF8 or-CHCCF3>2, or phenyl, and the 

saturated ring may b~ optionally substituted with 1, 2 or 8, -C1-c6 alkyl, -

CrC6 alkoxy, -OH, -CH20H or-(CH2>n·NCR31><Ra2> or one oxo (=0); 

where n is 0-8 and R31, Ra2, and R38 are the same or different and are 

selected from 

25 -H, 

CrCs. alkyl, 

phenyl optionally substituted with 1, 2, or 8 -halo, CrC6 alkyl, 

CrC6 alko~, -CF8, -OH or -CN, 

or where Rsi and R32 taken together with the attached nitrogen to form a ring 

30 selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, -4-piperazinyl, 

-4-(1-CrC6alkyl)piperazinyl, 

or a member selected. from the group consisting of: 

1-cyclohexenyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 2-imidazolyl, 

4-imidazolyl, 2-benzothiazolyl, 2-benzoxazolyl, 2-benzimidazolyl, 2-oxazolyl, 

85 4-oxazolyl, 2-thiazolyl, 8-isoxazolyl, 5-isoxazolyl, 5-methyl-8-isoxazolyl, 5-phenyl-3-
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isoxazolyl, 4-thiazolyl, 8-methyl-2-pyrazinyl, 5-methyl-2-pyrazinyl, 6-methyl-2-

pyrazinyl, 5-chloro-2-thienyl, 8-furyl, benzofuran-2-yl, benzotbien-2-yl, 2H-1-

benzopyran-3-yl, 2,3-dibydrobenzopyran-5-yl, 1-methylimidazol-2-yl, ~oxalin-2-

yl, piperon-5-yl, 4, 7-dichlorobenzoxazol-2-yl, 4,6-dimetbyl-pyrimidin-2-yl, 

4-methylpyrimidin-2-yl, 2,4-dimethylpyrimidin-6-yl, 2-methylpyrlmidin-4-yl, 

4-metbylpyrimidin-6-yl, 6-chloropiperon-5-yl, 5-chloroimidazo[l,2-a]pyridin-2-yl, 

1-H-inden-8-yl, 1-H-2-metbyl-inden-2-yl, 3,4-dihydronaphth-1-yl, 8-4-

isopropenylcyclohexen-1-yl or 4-dihydronaphth-2-yl; 

where Ress is selected from the group consisting of -H, CrC6alkyl, C3-C6cyc1oelkyl, 

10 phenyl (optionally substituted with 1, 2, or 8 -halo, CrC6 alkyl, CrC6 alkoxy, -CF3, -OB, 

-CN), or a five or six-membered unsaturated ring containing 0 or 1 oxygen, nitrogen or 

sulfur, where the unsaturated ring may be optionally substituted with -H, CrC6 alkyl, 

C1-C6 alkoxy, -OH, -C~OH, or -C~>n·NCR31JCR32); 

where R54 and R55 being the same or different are selected from -H, CrC6 
. 15 alkyl, allyl, or phenyl (optionally substituted with 1, 2, or 8 -halo, Ci-Cs 

alkyl, CrC6 alkoxy or -CF8), or taken together with the att.ached nitrogen to 

form a ring selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-

thiomorpholinyl, -4-piperazinyl, -4-(l-CrC6alkyl)piperazinyl; 

R4i- and R42, being the same or different, are select.ad from the group consisting of 

20 -H and C1-C4 alkyl; 

R12 is selected from the group consisting of -H, CrCs alkyl, 

-C3-C5 cycloalkyl, -CN, -CCO>NH2, -C(O)NCC1-CsalkylXCrCsalkyl), -CO~, 

-C02CC19C6alkyl), -CH20H, -C~~ or -CF3; 

R13 is selected from the group consisting of -H, C1-c6 alkyl or -CF 3; 

25 Y is selected from "'.S-, -8(0}-, -$(0)2, or -0-; 

R4 is selected from the group consisting of -H, -OH, halo or -NR15R16 where R15 is 

-B and R16 is -H, CrC6 alkyl, -NH2 or R15 and R16 taken together with the -N form 

1-pyrrolidino, 4-morpholino or 1-piperidino; 

R5 is selected from the group consisting of -H, -C2H40H, -C2H4-0-TBDMS, halo, 

80 -C3-c6 cycloalkyl, c1-c4 alkyl or CrCs alkoxy; 
or R4 and R5 are taken together to form a five or six-membered saturated or 

unsaturated ring which t.ogether with the pyrimidine ring form the group consisting of 7H­

pyrrolo[2,3-d]pyrimidine, 5,6-dihydro-7H-pyrrolo[2,3-d]pyrimidine, furo[2,3-d]pyrimidine, 

5,6-dihydro-furo[2,3-d]pyrimidine, thieno[2,3-d]pyrimidine, 5,6-dihydro-thieno[2,8-

35 d]pyrimidine, lB-pyrazolo[S,4-d]pyrimidine, lH-purine, pyrimido[ 4,5-d]pyrimidine, 
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pteridine, pyrido[2,3-d]pyr.imidine, or quinazoline, where the unsaturated ring may be 

optionally substituted with 1, 2 or S, C1-C6 alkyl, CrC6 alkoxy, -OH, ·-C~OH, or 

-CCS2>n·NCR31>CRa2>, -C3-C8 cycloalkyl, -CF3, -halo, -C02CR31), -CONCR31>CR32>, -COCRa1>, 
-CCH2>nNCR31)(COCRa3)), -CC~>uNCRa1> CS02CRa8», and the saturated ring may be 

5 optionally substituted with 1, 2 or 3, -Ci-C6 alkyl, -C1-C6 alkoxy, -OH, -CH20H, or -

(C~)n·NCR31XR32> or one oxo (•0); ·and 

Rs is selected from the group consisting of -H, -OH, halo, 

-CN, -CF3, -C02<Rs1>, -CCO>Rs1 or-C(O)N<Rs1>CRs2> where Rei and Rs2 are the same or 

different and are selected from 

10 -H, 

Ci-Cs alkyl, 

phenyl optionally substituted with 1, 2, or S -halo, c 1-e6 alkyl, C1-C6 alkoxy, 

-CF3, -OH, -CN, 

or where R61 and Rs2 taken together with the attached nitrogen to form a ring 

15 selected from -pyrrolidinyl, -piperidinyl, -4-morpholinyl, -4-thiomorpholinyl, 

-4-piperazinyl, or -4-CCrC6 alkyl)piperazinyl; 

with the overall proviso that R4 and Ra are not both -H; and with the further 

proviso that and R12 and R13 are·not both -H except when Rs is selected from-CN, -CF8, 

-C02CRs1>, -CCO>Rs1 or -C(O)NCR61>CR62>, or R1 is selected from -C02R58 or 

20 C(O)NCR54XR65); 

25 

80 

pharmaceutically acceptable salts, hydrates, N-oxides and solvates thereof, 

other than 

4-amino-6-chloro-2-(1-(4-(4-morp~olinylcarbinyl)-2-pyridinyl)ethyl)tbio-pyrimidine 

4-Amino-6-chloro-2-C 1-(4-methyl-2-pyridyl)pentyl)thio-pyrimidine 

12. A method according to Claim 11 where m is 0, s is 0 and Y -S. 

18. A method according to Claim 12 where R12 is CH3 and R13 is -H. 

•. 14. A method according to Claim 18 where R4 is NH2, R5 is -H, and R6 is Cl, CF 3 or 

CN. 
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15. A method according to Glaim 12 where R1 is 

5 

R23 . 

16. . A method according to Claim 15 wherein R4 is ~' R5 is -H, and R6 is Cl, CF 3 or 

lOCN. 

17. A method according to Claim 14 wherein R1 is a five or six membered saturated or 

unsaturated ring selected from the group consisting of 3-isoquinolinyl, 1-isoquinolinyl, 2-

qninolinyl, 8-quinolinyl, S-(5,6, 7,8-tetrahydro)-isoquinolinyl, 1-(o,6, 7 ,8-tetrahydro)-

15 isoquinolinyl, 2-(5,6, 7 ,8-tetrahydro)-quinolinyl, 8-(5,6,7 ,8-tetrahydro)-quinolinyl, 3-C5,6-

clihydro}2H-2-pyrindinyl, 1-(5,6-dihydro)-2H-2-pyrindinyl, 2-(5,6-dihydro)-lH-1-pyrindinyl, 

8-(5,6-dihydro)-lH-1-pYrindinyl, 5-furo[2,3-c]pyridinyl, 6-furo[S,2-c]pyriclinyl, 4-furo[S,2-

c]pyridinyl, 7-faro[2,3-c]pyridinyl, 6-furo[2,8-b]pyridinyl, 5-furo[S,2-b]pyridinyl, 5-(2,3-

dihydro)-furo[2,3-c]pyridinyl, 6-(2,8-dihydro)-furo[S,2-c]pyridinyl, 4-(2,8-dihydro)-furo[S,2-

20 c]pyriclinyl, 7-(2,8-dihydro)-furo[2,3-c]pyriclinyl, 6-(2,3-dihydro)-furo[2,S~b]pyridinyl, 5-(2,8-

clihydro)-furo[S,2-b]pyridinyl, 6-(1,8-dihydro)-faro[S,4-c]pyridinyl, 4-(1,S-dihycfro).:furo[S,4-

c]pyridinyl, 2-(5,7-dihydro)-furo[S,4-b]pyridinyl, 6-(3,4-dihydro)-2H-pyrano[2,S.:c]pyridinyl, 

6-(8,4-dihydro)-lH-pyrano[S,4-c]pyridinyl, 7-{3,4-dihydro)-1H-pyrano[4,8-c]pyridinyl, 7-(8,4-

clihydro)-2H-pyrano[3,2-c]pyridinyl, 5-(3,4-dihydro)-2H-pyrano[8,2-c]pyridinyl, 5-(3,4-

25 dihydro)-1H-pyrano[4,3-c]pyridinyl, 8-CS,4-dihydro)-lH-pyrano[S,4-c]pyridinyl, 8-(8,4-

dihydro)-2H-pyrano[2,3-c]pyridinyl, 7-(8,4-dihydro)-2H-pyrano[2,8-b]pyridinyl, 2-(5,6-

dihydro)-1H-pyrano[3,4-b]pyridinyl, 2-(5,6-dihydro)-2H-pyrano[4,3-b]pyridinyl, 6-(3,4-

dihydro)-2H-pyrano[8,2-b]pyridinyl~ 5-1H-pyrrolo[2,S-c]pyridinyl, 6-lH-pyrrolo[S,2-

c]pyridinyl, 4-lH-pyrrolo[S,2-c]pyridinyl, 7-1H-pyrrolo[2,3-c]pyriclinyl, 6-1H-pyrrolo[2,3-

SO b]pyridinyl, 5-lH-pyrrolo[S,2-b]pyridinyl, 5-(2,3-dihydro)-1H-pyi-rolo[2t3-c]pyridinyl, 6-(2,3-

dihydro)-lH-pyrrolo[S,2-c]pyridinyl, 4-(2,3-dihydro)-IB-pyrrolo[S,2-c]pyridinyl, 7-(2,8-

dihydro)-1H-pyrrolo[2,3-c]pyridinyl, 6-(2,8-dihydro)-1H-pyrrolo[2,8-b]pyridinyl, 5-(2,3-

clihydro)-lH-pyrrolo[3,2-b]pyridinyl, 6-(1,3-dihydro)-1H-pyrrolo[3,4-c]pyriclinyl, 4-(1,3-

dihydro)-lH-pyrrolo[S,4-c]pyridinyl, 2-(5, 7-dihydro)-lH-pyrrolo[S,4-b]pyridinyl, 6-1, 7-

85 naphthyridinyl, 6-2, 7-naphthyridinyl, 7-2,6-naphthyridinyl, 7-1,6-naphthyridinyl, 5-1,6-
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naphthyridinyl, 5-2,6-naphthyridinyl, 8-2, 7-naphthyridinyl, 8-1, 7-naphthyridinyl, 7-1,8-

naphthyridinyl, 2-1, 7-naphthyridinyl, 2-1,6-naphthyridinyl, 6-1,5-naphthyridinyl, 6-

(1,2,8,4-tetrahydro)-1, 7-naphthyridinyl, 6-(1,2,3,4-tetrahydro)-2, 7-naphthyridinyl, 7-

(1,2,3,4-tetrahydro)-2,6-naphthyridinyl, 7-(1,2,3,4-tetrahydro)-1,6-naphthyridinyl, 5-

5 (1,2,3,4-tetrahydro)-1,6-naphthyridinyl, 5-(1,2,3,4-tetrahydro)-2,6-naphthyridinyl, 8-

(1,2,8,4-tetrahydro)-2, 7-naphthyridinyl, 8-(1,2,3,4-tetrahydro)-1, 7-naphthyridinyl, 7-

(1,2,8,4-tetrahydro)-l,8-naphtbyridinyl, 2-(5,6, 7 ,8-t.etrahydro)-1, 7-naphthyridinyl, 2-

(5,6, 7 ,8-tetrahydro)-1,6-naphtbyridinyl, 6-(1,2,8,4-tetrahydro)-1,5-naphthyridinyl, 1-

naphthyl, 2-naphthyl, 5-(1,2,3,4-t.etrahydro)-naphthyl, 6-(1,2,8,4-tetrahydro)-naphthyl, 4-

10 (2,3-dihydro)-lH-indenyl, 5-(2,3-dihydro)-lH-indenyl, 5-benzofuranyl, 4-benzofuranyl, 6-

benzofuranyl, 7-benzofuranyl, 5-(2,8-dihydro)-benzofuranyl, 4-(2,3-dihydro)-benzofuranyl, 

6-(2,8-dihydro)-benzofbranyl, 7-(2,3-dihydro)-benzofuranyl, 4-(1,8-dihydro)-isobenzofuran, 

5-(1,8-dihydro)-isobenzofuran, 4-lH-indolyl, 5-lH-indolyl, 6-lH-indolyl, 7-lH-indolyl, 4-

(2,3-dihydro)-lH-indolyl, 5-(2,8-dihydro)-lH-indolyl, 6-(2,3-dihydro)-lH-indolyl, 7-(2,3-

15 dihydro)-1H-indolyl, 4-(1,8-dihydro)-lH-isoindolyl, 5-(1,3-dihydro)-lH-isoindolyl, 5-(3,4-

dihydro)-lH-2-benzopyranyl, 6-(8,4-dihydro)-lH-2-benzopyranyl, 7-(8,4-dihydro)-lH-2-

benzopyranyl, 8-(3,4-dihydro)-lH-2-benzopyranyl, 5-(8,4-dihydro)-2H-1-benzopyranyl, 6-

(S,4-dih~)-2H-1-benzopyranyl, 7-(S,4-clihydro)-2H-1-benzopyranyl, 8-(S,4-dihydro)-2H-1-

benzopyranyl, 5..(1,2,3,4-tetrahydro)-isoquinolinyl, 6-(1,2,3,4-tetrahydro)-isoquinolinyl, 7-

20 (1,2,3,4-tetrahydro)-isoquinOlinyl, 8-(1,2,3,4-tetrahydro)-isoquinolinyl, 5-(1,2,8,4-

tetrahydro)-quinolinyl, 6-(1,2,8,4-t.etrahydro)-quinolinyl, 7-(1,2,3,4-tetrahydro)-quinolinyl, 

8-(1,2,3,4-tetrahydro)-quinolinyl, 5-thieno[2,8-c]pyridinyl, 6-thieno[3,2-c]pyridinyl, 

4-thieno[S,2-c]pyridinyl, 7-tbieno[2,3-c]pyridinyl, 6-thieno[2,8-b]pyridinyl, 5-thieno[3,2-

b]pyridinyl, 5-(2,S-dihydro)-thieno[2,8-c]pyridinyl, 6-(2,8-dihydro)-thieno[8,2-c]pyridinyl, 

25 4-(2,3-dihydro)-thieno[3,2-c]pyridinyl, 7-(2,3-dihydro)-thieno[2,3-c]pyridinyl, 6-(2,3-dihydro)­

thieno[2,8-b]pyridinyl, 5-(2,3-dihydro)-tbieno[S,2-b]pyridinyl, 6-( 1,3-dihydro)-thieno[S,4-

c]pyridinyl, 4-( 1,S-dihydro)-thieno[S,4-c]pyridinyl, 2-(5, 7-dihydro)-thieno[3,4-b]pyridinyl 

6-(S,4-dihydro)-2H-tbiopyrano[2,8-c]pyridinyl, 6-(8,4-dihydro)-lH-thiopyrano[S,4-

c]pyridinyl, 7-(3,4-dihydro)-1H-thiopyrano[4,3-c]pyrldinyl, 7-(8,4-dihydro)-2H-

SO thiopyrano[S,2-c]pyridinyl, 5-(8,4-dihydro)-2H-thiopyrano[3,2-c]p~yl, 5-(3,4-dihydro)-

1H-thiopyrano[4~3-c]pyridinyl, 8-(3,4-dihydro)-lH-thiopyrano[S,4-c]pyridinyl, 8-(3,4-

dihydro)-2H-thiopyrano[.2,3-c]pyridinyl, 7-(3,4-dihydro)-2H-thiopyrano[2,8-b]pyridinyl, 2-

(5,6-dihydro)-lH-thiopyrano[S,4-b]pyridinyl, 2-(5,6-cUhydro)-2H-thiopyrano[4,3-b]pyridinyl, 

6-(3,4-dihydro)-2H-tbiopyrano[S,2-b]pyridinyl, 5-benzo[b]thiophenyl, 4-benzo[b]thiophenyl, 

85 6-benzo[b]thiophenyl, 7-benzo[b]thiopl_ienyl, 5-(2,8-dihydro)-benzo[b]thiophenyl, 4-(2,8-
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dihydro}benzo[b]tbiophenyl, 6-(2,3-dihydro)-benzo[b]tbiophenyl, 7-(2,3-dihydro)­

benzo[b]tbiophenyl, 4-(-1,8-dihydro)-benzo[c]tbiophenyl, 5-(1,3-dihydro)-benzo[c]tbiophenyl, 

5-(8,4-dihydro)-~-2-benzothiopyranyl, 6-(8,4-dihydro)-lH-2-benzotbiopyranyl, 7-(3,4-

clihydro}lH-2-benzothiopyranyl, 8-(3,4-dihydro)-lH-2-benzothiop:yranyl, 5-(3,4-clihydro)-

5 2H-1-benzotbiopyranyl, 6-(3,4-clihydro)-2H-1-benzothiopyranyl, 7-(8,4-dihydro)-2H-1-

benzothiopyranyl or 8-(3,4-dihydro)-2H-1-benzothiopyranyl; or such :five or six membered 

ring substiuted with 1, 2 or 8, c1-C6 alkyl, c19c6 alkoxy, -OH, -CH20H, -CC~>n· 

N<Ra1><Ra2>, -Cs-Ca cycloalkyl, -CF3, -halo, -C02<R31), -CONCR31JCRa2>, -COCRa1>, -
{C~)nN<Ra1XC0<Ras)), -(C~)nN<R31XS02CR33)), -CN, ~CF3 or -CH(CF3)2, or phenyl, 

10 and the saturated ring may be optionally substituted with 1, 2 or 8, -CrC6 alkyl, -C1-C6 
alkoxy, -OH, -CH20H or -CCH2)n·NCR31><Rs2> or one oxo (=0). 

15 

18. A method according to Claim 17 wherein R4 is NH2, R5 is -H, and Rs is Cl, CF3 or 

CN. 

19. A method acc:ording to Claim 18 wherein R1 is a five or six membered saturated or 

unsaturated ring selected from the group consisting of 8-isoquinolinyl, 1-isoqninolinyl, 2-

quinolinyl, 3-quinolinyl, 8-(5,6, 7,8-tetrahydro)-is0quinolinyl, 1-(5,6, 7 ,8-tetrahydro)­

isoquinolinyl, 2-(5,6, 7,8-tetrahydro)-quinolinyl, 8..(5,6, 7,8-tetrahydro)-quinoJµiyl, 8-(5,6-

20 dihydro)-2H-2-pyrindinyl, l-(5,6-dihydro)-2H-2-pyrin.dinyl, 2-(S,6-dihydro)-m-t-pyrindinyl, 

8-(5,6-dihydro)-lH-1-pyrindinyl, 5-fllro[2,8-c]pyridinyl, 6-furo[3;2-c]pyridinyl, 4-furo[S,2-

c]pyridinyl, 7-furo[2,8-c]pyridinyl, 6-furo[2,8-b]pyridinyl, 5-furo[S,2-b]pyridinyl, 5-C2,3-

dihydro)-furo[2,S-c]pyridinyl, 6-(2,S-dihydro)-furo[S,2-c]pyridinyl, 4-(2,8-dihydro)..furo[S,2-

c]pyridinyl, 7-(2,3-dihydro)-furo[2,8-c]pyridinyl, 6-(2,S-clihydro)-furo[2,S-b]pyriclinyl, 5-(2,3-

25 clihydro)-furo[S,2-b]pyriclinyl, 6-Cl,8-dihydro)-furo[3,4-c]pyriclinyl, 4-(1,3-dihydro)-furo[S,4-

c]pyridinyl, 2-(517-dihydro)-furo[S,4-b]pyridinyl, 6-(8,4-dihydro)-2H-pyrano[2,3-c]pyridinyl, 

6-(3,4-dihydro)-1H-pyrano[8,4-c]pyridinyl, 7-(8,4-dihydro)-1H-pyran.o[4,3-c]pyridinyl, 7-(8,4-

dihydro)-2H-pyrano[8,2-c]pyridinyl, 5-(8,4-dihydro}2H-pyrano[3,2-c]pyridinyl, 5-(8,4-

dihydro)-1H-pyrano[ 4,S-c]pyridinyl, 8-(3,4-dihydro)-lH-pyranoIS,4-c]pyridinyl, 8-(3,4-

80 dihydro}-2H-pyrano[2,3-c]pyridinyl, 7-(8,4-dihydro)-2H-pyrano[2,3-b]pyridinyl, 2-(5,6-

• 

dihydro)-1H-pyrano[3,4-b]pyridinyl, 2-{5,6-dihydro}2H-pyrano[:4,3-b]pyridinyl and 6-(3,4- .. 

dihydro)-2H-pyrano[8,2-b]pyridinyl or such five or six membered ring with 1, 2 or 3, c1-C6 

alkyl, CrC6 alkoxy, -OH, -CH20H, -CCH2>n·N<R31>CR32), -C3-C8 cycloalkyt-CF8, -halo, -

C02CR31), -CONCR81XR32), ..COCR31>. -CCH2>nN<R31XCO<R33)), -CCH2>nN(R31 )(S02CR38)), -

85 CN, -CH2CF3 or -CHCCF3)2, or phenyl, and the saturated ring may be optionally 
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substituted with 1, 2 or 3, -Cr.C6 alkyl, -CrC6 alkoxy, -OH, -CH20H or -C~)n· 

NCR31>CR32) or one oxo (=0) • 

20. A method of treating an individual infected with the human immunodeficiency 

5 virus (HIV) according to Claim 11 where the (1) infected individual is asymptomatic but 

tests positive for the HIV antigen, (2) infected individual is symptomatically sick but does 

not have "full blown AIDS", (3) individual infected with the human immunodeficiency 

virus CHM has "full blown AIDS". 

10 21. A method ot treating an individual infected with the human immunodeficiency 

virus (HIV) according to claim 11 where the administration is oral and the effective dose 

is from about 0.10 mg/kg/day to about 500 mg/kg/day. 

22. A method of treating an individual infected with the human immunodeficiency virus 

15 (HIV) according to claim 11 where the compound is selected from the group consisting of 

(E)-N ,N-Diethyl-4-[(4-amino-6-cbloro-2-pyrimidinyl)tbio]-2-but.enamide (Cpd# 194) 

(E)-1-[4-[(4-amino-khloro-2-pyrimidinyl)tbio]-l-oxo-2-butenyllpyirolidine (Cpd# 199) 

(E)-N-ethyl-N-methyl-4-[(4-amino-6-chloro-2-pyrimidinyl)thio]-2-butenamide (Cpd# 

203) 

20 (E)-N,N-Diethyl-4-[(4-amirio-6-chloro-2-pyrimidinyl)tbio]-2-pentenamide (Cpd.#207) 

4-Amino-6-chloro-2-(l-(3-isoquinolyl)ethyl)thio-pyrimidine (Cpd# 230) · 

4-Amino-5-bromo-6-chloro-2-(1-(3-isoquinolyl)ethyl)thio-pyrimidine (Cpd# 2~1) 

4-Amino-6-chloro-2-( 1-(8-(5,6, 7 ,8-tetrahydroisoquinolyl))ethyl)thio-pyrimidine 

(Cpd#238) 

25 4-Amino-6-trifluorometbyl-2-(1-(3-(5,6,7,8-tetrahydro-isoquinolyl))etbyl)tbio-

pyrimidine {Cpd# 234) 

4-Amino-6-chloro-2-(1-(7-chlorofuro[2,8c]pyridine-5-yl)ethyl)thio-pyrim.idine (Cpd# 

237) 

4-Amino-6-chloro~2-Cl-(furo[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine (Cpd# 238) 

30 4-Amino-6-trifluoromethyl-2-(1-(furo[2,3-c]pyridin-5-yl)ethyl)tbio-pyrimidine (Cpd# 

" 289) 

4-Amino-6-chloro-2-(l-(7-chloro-2-methylfuro[2,3c]pyridine-5-yl)ethyl)thio-

pyrlmidine (Cpd # 240) 

4-Amino-6-trifluoromethyl-2-(1-(7-ehloro-2-methylfuro[2,3c]pyridine-5-yl)ethyl)thio-

35 pyrimidine (Cpd# 241) 
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4-Amino-6-chloro-2-(1-(2 .. methylfuro[2,Sc]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd 

#242) 

4-Amino-6-trifluoromethyl-2-(1-(2-methylfuro[2,Sc]pyridine-5-yl)ethyl)tbio­

pyrimidine (Cpd #243) 

5 4-Amino-6-chloro-2-(1-(8-methylfuro[2,3c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd 

#246) 

4-Amino-6-chloro-2-(1-(2,8-dihydrofuro[2,8c]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd 

#247) 

4-Amino-6-cbloro-2-(1-(3,3-dimethyl-2,3-dihydrofuro[2,3c]pyridine-5-yl)etbyl)thio-

10 pyrimidine (Cpd# 248) · · 

4-Amino-6-chloro-2-(1-(S-ethylfuro[2,Sc]pyridine-5-yl)ethyl)thio-pyrimidine (Cpd# 

249) 

4-Amino-6-chloro-2-(1-(7-chloro-3,8-dim.ethyl-2,3-dihydrofuro[2,8cJpyridine-5-

yl)ethyl)thio-pyrimidine (Cpd #250) 

15 4-Amino-6-chloro-2-(l-(7-chloro-3-ethylfuro..[2,3c]pyridine-5-yl)ethyl)tbio-pyrimidine 

(Cpd #251) 

4-Amino-6-chloro-2-(1-(8-(1-methylethyl}furo[2,3c]-pyridin-5-yl)ethyl)tbio-pyrimidine 

(Cpd #252) 

4-amino-6-chloro-2-(1-(4-(1-methylpropyl)-2-pyridyl)-ethyl)thio-pyrirr>idine (Cpd 

20 #256) 

4-amino-6-trifluoromethyl-2-(1-(4-(1-dim.ethylethyl)-2-pyridyl)-ethyl)thio-pyrimidine 

(Cpd#269) 

4-amino-6-trifluoromethyl-2-(2-~phthylmethyl}thio-pyrimidine (Cpd #270} 

. 4-amino-6-trifluoromethyl-2-((4-(1-methylethyl)-2-pyridyl)methyl)tbio-pyrimidine 

25 (Cpd #271) 

4-amino-6-tritluoromethyl-2-(1-(4-(1-methylethyl)-2-pyridyl)ethyl)thio-pyrimidine 

(Cpd#272) 

4-amino-6-trifluoromethyl-2-((4-(1,1-dimethylethyl)-2-pyridyl)methyl)tbio-pyrimidine 

(Cpd #278) 

SO 6-amino-2-(2-naphthylmethyl)thio-4-pyrimidine carbonitrile {Cpd 277), 

" 

• 

4-Amino-6-chloro-2-(1-(8-chlorofuro[2,8c]pyridine-5-yl)ethyl)thio-pyrimidine. (Cpd " 

#282) 

4-Amino-6-chloro-2-(1-(8, 7-dichlorofuro[2,8c]pyridine-5-yl)ethyl)thio-pyrimidine, 

(Cpd #283) 

35 4-Amino-6-chloro-2-(l-(S-bromofuro[2,3c]pyridine-5-yl)etbyl)thio-pyrimidine, (Cpd 
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#284) 

4-Amino-6-chloro-2-(1-(8-bromo-7-chlorofuro[2,Sc]pyridine-5-yl)etbyl)tbio­

pyrimidine1 (Cpd #285) 

4-Amino-6-chloro-2-Cl-C7-chloro-3-metbylfuro[2,Sc]pyridine-5-yl)ethyl)thio-

5 pyrimidine, (Cpd #286) 

4-Amino-6-trifluoromethyl-2-(1-(7-chloro-3,8-dimethyl-2,S-dihydrofuro[218c]pyridine-

5-yl)etbyl)thio-pyrimidine, (Cpd #287) 

(R)-(+)-4-Amino-6-chloro-2-(1-(3-methylfuro[2,3c]pyridine-5-yl)ethyl)tbio-pyrimidine 

(Cpd#289) 

10 (S)-(-)-4-Amino-6-chloro-2-(1-(8-methylfuro[218c]pyridine-5-yl)ethyl)thio-pyrimidine 

Cpd (#290) 

(S)-(-)-4-Amino-6-trlfluorometbyl-2-Cl-(3-methy1furo[2,3c]pyridin-5-yl)ethylthio)­

pyrimidine (Cpd #297) 

(8)-(-)-4-Amino-6-chloro-2..(1-(furo[2,8c]pyridin-5-yl)ethylthio)-pyrimidine (Cpd 

15 #299); 

and pharmaceutically acceptable salts, hydrates and solvates thereof. 

22. A method according t.o Claim 21 where the compound is selected from the group 

consisting of (S)-(-)-4-Amino-6-chloro-2-(1-(8-methylfuro[2,3c]pyricline-5-yl)ethyl)tbio-

20 pyrimidine; 

(S)-(-)-4-Amino-6-chloro-2-(1-(S-methylfaro[2,Sc]pyridin-5-yl)ethylthio)-pyrimidine 

esylate salt; 

(S)-(-)-4-Amino-6-trifluoromethyl-2-(1-{3-methylfuro[2,8c]pyridin-5-yl)ethylthio)­

pyrimidine; 

25 (S)-(-)4-Amino-2-(3-methyl-furano[2,Sc]pyridin-5-yl)etbylthio-6-trifluoromethyl-

30 

pyrimidine mesylate salt; 

(8)-(-)-4-Amino-6-chloro-2-Cl-(furo[2,Sc]pyridin-5-yl)ethylthio)..pyrimidine and 

(S)-(-)-4-Amino-6-chloro-2-(1-(furo[2,Sc]pyridin-5-yl)ethylthio)-pyrimidine mesylate 

salt. 

28. A compound according t.o Claim 1 and selected from the group consisting of 

(8)-(-)-4-Amino-6-chloro-2-(1-(3-methylfuro[2,3c]pyridine-5-yl)ethyl)tbio-pyrimidine; 

(S)-{-)-4-Amino-6-chloro-2-(l-C8-methyltUro[2,Sc]pyridin-5-yl)ethylthio)-pyrimidine 

85 esylate salt; 
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(8)-(-)-4-Amino-6-trifluoromethyl-2-C1-CS-methylfuro[2,3c]pyridin-5-yl)ethylthio). 

pyrimidine; 

(8)-(-)4-Amino-2-(8-methyl-furano[2,3c]pyridin-5-yl)ethylthio-6-tritluoromethyl­

pyrimidine mesylate salt; 

5 {S)-{-)-4-Amino-6-chloro-2-(1-(furo[2,3c]pyridin-5-yl)ethylthio)-pyrimidine and 

{8)-(-)-4-Amino-6-chloro-2-(l-(furo[2,3c]pyridin-5-yl)ethylthio)-pyrimidine mesylat.e 

salt. 

10 
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