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PYRAZOL.OPYRIMIDINES AS CRF ANTAGONISTS 
g ************************************** 

This invention relates to pyrazolopyrimidines, pharmaceutical compositions, 

containing them, and their use in the treatment of stress-related and other diseases. 

The compounds have corticotropin-releasing factor (CRF) antagonist activity. 

CRF antagonists are mentioned in U.S. Patents 4,605,642 and 5,063,245 

10 referring to peptides and pyrazolinones, respectively. The importance of CRF 

antagonists is set out in the literature, e. g. as discussed in U.S. Patent 5,063,245, 

which is incorporated herein by reference. A recent outline of the different activities 

possessed by CRF antagonists is found in M. J. Owens et a!., Pharm. Rev., Vol. 43, 

pages 425 to 473 (1991), also incorporated herein by reference. Based on the research 

15 described in these two and other references, CRF antagonists are considered effective 

in the treatment of a wide range of diseases including stress-related illnesses, such as 

stress-induced depression, anxiety, and headache; abdominal bowel syndrome, 

inflammatory diseases; immune suppression; Alzheimer's disease; gastrointestinal 

diseases; anorexia nervosa; hemorrhagic stress; drug and alcohol withdrawal 

20 symptoms; drug addiction, and fertility problems. 

Certain substituted pyrazolopyrimidines have been described in the past. For 

instance, European Patent Publication 496,617 refers to adenosine kinase inhibitors 

among which are 1-ribofuranosylpyrazolopyrimidines and 1-(substitut d 

ribofuranosyl)pyrazolopyrimidines. U.S. Patent No. 4,904,666 refers to 

25 pyrazolopyrimidines having 1-tetrahydrofuranyi or 1-tetrahydropyranyl substituents. 

Senga et at, J. Heterocyclic Chem., 19.1565 (1982) refers to certain pyrazolopyrimidines 

having xanthine oxidase inhibitory activity. Other pyrazolopyrimidines are mentioned 

in U.S. Patent Nos. 2,965,643 and 3,600,389. 

The present invention relates to a pyrazolopyrimidine compound of the formula 

35 

and the pharmaceutically acceptable acid addition salts th reof, wher in 
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5 

10 

15 

A is NR,Ra, CR^R,,, C(=>CRjR,j)R,, NHCR,RaRn, OCR,RjR,,. SCR.RjR,,, 

NHNR,Ra, CRjR^NHR,, CRaR„OR„ CRjR^SR, or C(0)Ra; 

R, is hydrogen, or C,-Ce alkyl which may contain one or two double or triple 

bonds or which may be substituted by one or two substituents Re independently 

selected from the group consisting of hydroxy, fiuoro, chloro, bromo, iodo, C,-C6 

alkoxy, 0-C-(C,-Ce alkyi). 0-C-N(C,-C4 aIkyl)(C,-C2 alkyl). NH(C,-C4 alkyl), amino, 

0 0 

N(C,-Ca alkyl) (C,-C4 alkyl), S(C,-C# alkyl), 0C-NH(C,-C4 alkyl), N(C,-C4 aJkyl)C(C,-04 

O O 

alkyl), NHC(C,-C. alkyl). COOH, CO(C,-C, alkyl). ONH(C,-C, alkyl), CN(C,-C, 

II 'll I « 
o o o o 

alkyl) (C,-C2 alkyl), S02(C,-C4 alkyl), SH, CN, NOa, S0(C,-C4 alkyl), S02NH(C,-C4 alkyl). 

S02N(C,-C4 alkyl)(C,-Ca alkyl), wherein said (C,-Cfl) alkyl may have one or two double 

20 or triple bonds; 

Ra is 0,-Cjj alkyl, aryl or (G,-C10 alkylene)aryl wherein said aryl is phenyl, 

naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinolyl, pyrimidyl, imidazolyl, 

furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, thiazolyl, isoxazolyl. 

benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl, azaindolyl, oxazolyl. 

25 or benzoxazolyl; 3- to 8-membered cydoalkyl or (0,-0, alkylene) cycloalkyl, wh rein 

said cycloalkyl may have one or two of O, S or N-Z wherein Z is hydrogen, C,-C4 alkyl, 

benzyl, or C,-C4 alkanoyl, wherein each one of the above groups may be substitut d 

independently by from one to three of chloro, fiuoro, or (C,-C4)alkyl, or one of hydroxy, 

bromo, iodo, C,-C. alkoxy. 0-C-(C,-Ce alkyl), 0-C-N(C,-C4 alkyl)(C,-C2 alkyl), S(C,-Ce 

30 II II 
0 o 

alkyl), NHa, NH(C,-Ca alkyl), N(C,-Ca alkyl) (C,-C4 alkyl), N(C,-C4 alkyl)C(C,-C4 alkyl), 

NHC(C,-C4 alkyl), COOH. CO(C,-C4 alkyl), CNH(C,-C4 alkyl), CN(C,-C4 alkyl)(C,-C2 

II II 
40 O • O O 0 
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alkyl), SH, CN, NO„ S0(C,-C4 alkyl). S02(C,-C4 alkyl), S02NH(C,-C4 alkyl), S02N(C,-C4 

alkyl)(C,-C2 alkyl), and wherein said C,-C12 alkyl or C,-C,0 alkylene may have one to . 

three double or triple bonds; or 

NR2Rj or CR,R2R„ may form a saturated 4- to 8-membered ring optionally 

5 having one or two of O, S or N-Z wherein Z Is hydrogen, C,-C4 alkyl, benzyl or C,-C4 

alkanoyi; 

Rs is hydrogen, C,-CB alkyl, fluoro, chloro, bromo, iodo, hydroxy, amino, 0(C,- 

Ce alkyl), NH(C,-Ce alkyl), N(C,-C4 alkyl)(C,-C2 alkyl), SH, S(C,-C4 alkyl), SO(C,-C4 

alkyl), or S02(C,-C4 alkyl), wherein said C,-C4 alkyl and C,-C8 alkyl may have one or 

10 two double or triple bonds and may be substituted by from 1 to 3 substituents R7 

independently selected from the group consisting of hydroxy, amino, C,-C3 alkoxy, 

O 
II 

15 dimethylamino, diethylamino, methylamino, ethylamino, NHCCH3, fluoro, chloro or 

C,-C3 thioalkyl; 

R* is hydrogen, C,-C8 alkyl, fluoro, chloro, bromo, iodo, C,-C„ alkoxy, amino, 

NH(CrC„ alkyl), N(C,-Ce alkyl) (CrC2 alkyl). SOn(C,-C8 alkyl), wherein n is 0, 1 or 2. 

20 cyano, hydroxy, carboxy, or amido, wherein said C,-C8 alkyls may be substituted by 

one to three of hydroxy, amino, carboxy, amido, NHC(C,-C4 alkyl), NH(C,-C4 alkyl), 

0 O 

25 N(C,-C4 alkyl) (C,-C2 alkyl), C0(C,-C4 alkyl). C,-C3 alkoxy, C,-C2 thioalkyl, fluoro, bromo, 

chloro, iodo, cyano or nitro; 

Rs is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinolyl, 

pyrimidyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, 

benzoisothiazolyl, thiazolyl, isoxazolyi. benzisoxazolyl. benzimidazolyl. triazolyl, 

30 pyrazolyl, pyrrolyl, indolyl, pyrroiopyridyl benzoxazolyl, oxazolyl, pyrrolidinyl, 

thiazolidinyl, piperazinyl, piperidinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 

12-membered bicycioalkyl, optionally having one or two of O, S or N-Z wherein Z is 

hydrogen, C,-C4 alkyl, C,-C4 alkanoyi, phenyl or benzyl, wherein each one of the above 

groups may be substitut d ind pendently by from one to three of fluoro, chloro, bromo, 

35 formyl, C,-C8 alkyl, C,-Ce alk xy, or trifluoromethyl, or one f hydroxy, iodo, cyano, 

nitro, amino, cycl pr pyl, NH(C,-C4 alkyl), N(C,-C4 alkyl)(C,-C2 alkyl), C00(C,-C4 alkyl). 
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CO(C,-C4 alkyl), SOaNH(C,-C4 alkyl), S02N(C,-C4 alky!)(C,-C2 alkyl), S02NH2, 

NHS02(C,-C4 alkyO, S(C,-Ce alkyl), S02(C,-C9 alkyl), wherein said C,-C4 alkyl and C,-C8. 

alkyl may have one double or triple bond and may be substituted by one or two of 

fluoro, chloro, hydroxy, amino, methylamino, dimethylamino or acetyl; with the proviso 

5 that R, is not unsubstituted phenyl; 

R,, is hydrogen, hydroxy, fluoro, chloro, COO(C,-C2 alkyl), cyano, or CO(C,-C2 

alkyl; and 

R„ is hydrogen or C,-C, alkyl; with the following provisos: 

(a) A is not straight chain C,-C12 alkyl; 

10 (b) Rg is not a sugar group; 

(c) when R3 and R4 are hydrogen and R, is chlorophenyl, then A is not NH- 

CH(CH3)-(CH2)3-N(C2H5)2; 

(d) when R3 and R4 are hydrogen and A is NR,R2 wherein R, is C3-C7 

cydoalkyl, and R2 is C2-C8 alkenyl, phenyl-(C,-Ce alkylene) or hetero-(C,-C8 alkylene) 

15 wherein the hetero radical is furyl, thienyl or pyridinyl, and wherein said phenyl may be 

substituted by fluoro,. chloro, bromo or iodo, then Rj is not tetrahydrofuranyl or 

tetrahydropyranyi; 

(e) when R3 is methoxy, methylthio, or methyisutfonyl, R4 is hydrogen, and 

Rj is tetrahydrofuranyl or tetrahydropyranyi, then A is not NH(C,-C2alkyl), morpholinyl, 

20 hydrazino, or NHC2H4C6H5 the phenyl of which may be substituted by one methyl or 

two methoxy; 

(f) when Rj is hydrogen, C,-Ce alkyl, hydrazino, chloro, bromo, SH, or S 

(C,-C4 alkyl), R4 is hydrogen and Rg is C3-C„ cycloalkyl, then A is not hydrazino, NH(C.- 

C2 alkyl) or N(C,-C8 alkyl) (C,-C,2 alkyl); 

25 (g) when R3 and R4 are hydrogen and A is NH(CH2)m COOH wherein m is 

1-12, then Rg is not phenyl substituted by one of fluoro, chloro, bromo or iodo; 

(h) when R3 is hydrogen, hydroxy, methylthio, chloro or NHbenzyl, R4 is 

hydrogen, and Rg is chlorophenyl or bromophenyl, then A is not NH(C,-C12 alkyl), 

NHallyl, or N(C,-C8 alkyl) (C,-C,2 alkyl), wherein said C,-C12 alkyl may be substituted 

30 by NCjHj, or NH benzyl which may be substituted by one or two bromo, chloro. fluoro, 

NCjHj phenyl or morpholinopropyl; 
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(I) when Rj and R* are hydrogen and Ro is nitrophenyl, then A is not NHR2 

wherein R2 Is 0,-0,, alkyl which may be substituted by two hydroxy, or R2 is phenyl or 

benzyl; 

(j) when R, is chloro or 0(C,-C8 alkyl), R* is hydrogen, and A is NR,R2 

5 wherein R, and R2 are independently hydrogen or C,-C8 alkyl, then Rj is n t 

chlorophenyl; and 

(k) when R, is hydrogen, A is benzyl or phenethyl, and R* is fluoro, chloro, 

bromo or iodo, then Rj is not S-deoxy-ribofuranosyl or 5'-amino-5'-deoxy-ribofuranosyl. 

Preferred compounds of the formula I of the invention are those wherein R, is 

10 C,-C4 alkyl, (C2-C4 alkylene)0(C,-C4 alkyl), or C2-C4 hydroxyalkyl; those wherein R2 is 

C,-Cs alkyl, benzyl, phenylethyl, or benzyl substituted by one or two of chloro, fluoro,' 

methyl, ethyl, methoxy, ethoxy ort-butyl, or by one of trifluoromethyl; (2-thienyl)methyl; 

(2-thienyl)ethyl; (2-furanyl)methyl; 2-(4-chlorothienyl)methyl; (2-benzofuranyl)methyl; (2- 

benzothienyl)methyi; (2-thiazolyl)methyl; or (2-benzothiazolyl)methyl; those wherein R, 

15 is C,-C4 alkyl, C2-C4 hydroxyalkyl or (C2-C4 alkyl)-0-(C,-C2 alkyl); those wherein R3 is 

hydrogen, methyl, ethyl, methoxy, fluoro or chloro; those wherein R4 is methylthio, 

methylsulfonyl, methylsulfinyl, hydrogen, methyl, ethyl, or n-propyl, and those wherein 

R, is phenyl substituted by two or three substituents. 

More specific compounds of the formula i are those wherein A is NR,R2, 

20 NHCH^Rj, or OCHR,R2, wherein R, is C,-C8 alkyl, which may be substituted by one 

of hydroxy, fluoro or C,-C2 alkoxy, and may contain one double or triple bond, and R2 

is benzyl or C,-C5 alkyl which may contain one double or triple bond, wherein said C,- 

C8 alkyl or the phenyl in said benzyl may be substituted by fluoro, C,-Ce alkyl, or C,-C6 

alkoxy; and those wherein A is CR,R2R,, wherein R, is C,-C8 alkyl which may b 

25 substituted by one C,-C8 alkoxy or hydroxy, R2 is benzyl or C,-C9 alkyl wherein said 

C,-C8 alkyl or the phenyl in said benzyl may be substituted by one C,-C8 alkyl, C,-Ce 

alkoxy, fluoro, chloro or bromo, and Rn is hydrogen or fluoro. 

More specific compounds of the formula I include those wherein R2 is (C,-C4 

alkylene)aryl wherein said aryl is phenyl, thienyl, benzofuranyl, furanyl, benzothienyl, 

30 thiazolyl, pyridyl or benzothiazolyl. 

Mor specific c mpounds of th formula I further include those wherein R2 is 

benzyl para-substituted by on f ethyl, t-butyl, methoxy, triflu romethyl, nitro, fluoro 

chloro, or methyl. 
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Other more specific compounds of the formula I include those wherein R, is 

attached through a methylene or ethylene bridge to quinolyl, pyrrolyl, pyrrolidinyl, . 

pyridyl, tetrahydropyranyl, cydopropyl, piperidinyl, or benzyl-piperidinyl. 

More specific compounds (I) further include those wherein R, or R2 is C,-C8 alkyl 

5 which may be substituted by one of hydroxy, methoxy, ethoxy, chloro. flu ro, 

OC(O)CH), OC(0)NHCHj. or C(0)NH2. 

Other more specific compounds (I) Include those wherein R2 is C,-Ce alkyl 

substituted by two of methoxy or ethoxy, or one of COOC2H5, methylthio, or phenyl. 

Other more specific compounds (I) include those wherein A is NR,R2 or CHR,R2 

10 in which R, and R2 are taken together with N or CH to form a 5- or 6-membered nng ^ 

having one more nitrogen, sulfur, and/or one oxygen, e.g. pyrrolidinyl, pyrrolyl. 

pyrazolyl, imidazolyl, oxazolyl. thiazolyl, isoxazolyl. thiadiazolyl, oxadiazolyl, pyndyl. 

pyrazinyl or pyrimidyl. 

Other more specific compounds (I) includes those wherein A is NHCHR,R2 or 

15 OCHR,R2 in which CHR, R2 is a 5- or 6-membered ring which may contain one oxygen 

or sulfur, e.g. tetrahydrofuranyl, tetrahydrothiafuranyl and cyclopentanyi. 

Most preferred compounds of the formula I include 

3-{(4-methyl-benzyl)-(3,6-dimethyl-1-(2,4,6-trimethylphenyl)-1 H-pyrazolo[3,4- 

d]pyrimidin-4-yl]-amino>-propan-1 -ol; 
20 diethyl-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1H-pyrazolo[3,4- 

d]pyrimidin-4-yl]-amine; 
2-{butyl-[6-methyt-3-methylsulfanyl-1-(2.4,6-trichlorophenyl)-lH-pyrazolo[3,4- 

d]pyrimidin-4-yl]-amino}-ethanol; ' 

dibutyl-[6-methyl-3-methyisulfanyM-(2,4,6-trichlorophenyl)-lH-pyrazolo[3,4- 

25 d]pyrimidin-4-y1}-amine; 
butyl-ettiyl-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlcrophenyl)-1 H-pyra2olo[3.4- 

d]pyrimidin-4-yl]-amine; 
butyl-ethyl-[6-methyl-3-methyisulf0nyl-1-(2,4,6-trichlor0phenyl)-1 H-pyrazol [3,4- 

d]pyrimidin-4-yl]-amine; 
30 butyl^yd propytmethyH6^e«1yl^ethylsu#anyMK2.4.S-tri1*1<>roph.nyl).1H. 

pyrazol [3,4-d]pyrimidin-4-yl]-amine; 

di-1 -propyl-[6-methyl-3-methylsulfanyl-1 -(2,4,6-trichloroph nyl)-1 H-pyraz lo[3.4- 

d]pyrimidin-4-yl]-amin ; 
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diallyl-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1 H-pyrazolo [3,4- 

dfcyrimidin^yl]-amine; 

butyl-ethyl-[6-chloro-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-l H-pyrazolo [3,4- 

d]pyrimidin-4-yQ-amine; 

5 buty(-ethyl-[6-methoxy-3-methyisulfanyH-{2,4,6-trichlorophenyI)-1 H-pyrazolo [3,4- 

d]pyrimidin-4-y!]-arnine; 

propyl-ethyl-[3,6<limethyl-1-(2,4,6-trimethylphenyt}-1H-pyrazolo[3,4-d]pyrimidin-4- 

yl]-amine; 

4-(1 -ethyl-propyl)-6-methyl-3-methylsuHanyl-1 -(2,4,6-trimethylphenyl)-1 H- 

10 pyrazolo[3,4-d]pyrimidine; 

2-[3,6-dimethyl-1 -{2,4,6-trimethylphenyl)-1 H-pyrazolo[3,4-d]pyrimidin-4-ylamine]-' 

butan-1-ol; 

[3,6-dimethyl-1 -(2,4,6-trimethylphenyl)-1 H-pyrazolo-[3,4-d] pyrimidin-4-yl] -(1 - 

methylpropy!)amine; and 

15 4-(1-methoxymethylpropoxy)-3,6-dimethyl-1-{2,4,6-trimethylphenyl)-1H- 

pyrazolo [3,4-d] pyrimidine. 

The invention also relates to a pharmaceutical.composition tor the treatment of 

illnesses induced or facilitated by corticortropin releasing factor which comprises a 

compound of the formula I as defined above in an amount effective in the treatment of 

20 said illnesses, and a pharmaceutically acceptable carrier, and a pharmaceutical 

composition forthe treatment of inflammatory disorders, such as arthritis, asthma and 

allergies; anxiety; depression; fatigue syndrome; headache; pain; cancer; irritable bowel 

syndrome, including Crohn's disease, spastic colon and irritable colon; immun 

dysfunction; human immunodefiency virus (HIV) infections; neurodegenerative diseases 

25 such as Alzheimer's disease; gastrointestinal disease; eating disorders such as anor xia 

nervosa; hemorrhagic stress; drug and alcohol withdrawal symptoms; drug addiction; 

stress-induced psychotic episodes; and fertility problems, which comprises a 

compound of the formula I as defined above in an amount effective in the treatment of 

said disorders, and a pharmaceutically acceptable carrier. Preferred compositions of 

30 the invention are those containing preferred compounds of formula I as describ d 

ab ve. 

Th invention further relat st am thod for the treatm nt f illnesses indue d 

or vacilitated by cortic tropin r I asing factor by administ ring to a subj ct in ne d of 
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such treatment a compound of formula I as defined above in an amount effective in 

such treatment, and a method for the treatment of inflammatory disorders, such as . 

arthritis, asthma and allergies; anxiety; depression; fatigue syndrome; headache; pain; 

cancer, irritable bowel syndrome, including Crohn's disease, spastic colon and irritable 

5 colon; immune dysfunction; human immunodeficiency virus (HIV) Infections; 

neurodegeneretive diseases such as Alzheimer's disease; gastrointestinal diseases; 

eating disorders such as anorexia nervosa; hemonhagic stress; drug and alcoh I 

withdrawal symptoms; drug addiction; stress-induced psychotic episodes; and fertility 

of such treatment a compound of formula I as defined above in an amount effective in 

10 such treatment. Preferred methods of the invention are those administering a preferred 
* 

compound of the formula I as described above. 

Although Rg includes cycloalkyl and bicycloalkyl containing oxygen atoms in the 

rings and hydroxyl and hydroxymethyl substituents on the rings, the compounds of 

- formula I do not include sugar groups C^O,,,, such as C5H904 (ribofuranosyl) and 

15 C8H„Os (ribopyranosyl), which have more than two hydroxy groups directly or indirectly 

attached to the ring or rings in the sugar group. 

Whenever reference is made to alkyl, this includes straight and branched chain 

alkyl, unless otherwise indicated. 

Whenever reference is made herein to 3-to 8-membered cycloakyl or 9- to 12- 

20 membered bicycloakyl containing one to three of O, S or N-Z it is understood that the 

oxygen and sulfer ring atoms are not adjacent to each other. The three memb red 

cycloalkyl has just one O, S or N-Z An example of a six-membered cycloalkyl having 

O and N is morpholinyl. 

Whenever R2 or Rg is a heterocyclic group, the attachment of the group is 

25 through a carbon atom. 

Whenever reference is made herein to C,-C4 alkyl or C,-Ca alkyl which may 

contain one or two double or triple bonds’ in the definitions of R„ R2 and R3, it is 

understood that at least two carbons are present in the alkyl for one double or triple 

bond, and at least four carbons for two double and triple bonds. 

Whenever an alkoxy group, e.g. in the definitions of R, and R2, may hav a 

double or trip! b nd, it is understood that such d uble r triple bond is not directly 

attached to th oxyg n. 

30 
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The compounds of formula I wherein A is NR,R2, NHCR,R2Rni OCR,R2R,1t 

SCR,R2Rn or NHNR,R2, and R2 is hydrogen, C,-Ce alkyl or chloro (hereafter R») may . 

be prepared by reaction of a compound of the formula 

10 wherein D is Cl, and R4, Rg and Rj are as defined above with reference to formula I, 

with a compound of the formula AH wherein A is as defined immediately above. The' 

reaction is carried out in a solvent in the presence of a base at a temperatur of 

between about 0° to about 150°C. Suitable solvents are organic solvents such as 

acetonitrile, dimethylsulfoxide, acetone, C2-C15 alkyl alcohol, tetrahydrofuran, 

15 chloroform, benzene, xylene or tuluene, preferably acetonitrile or dimethylsulfoxid . 

When A is NR,R2. NHNR,R2, or NHCR,R2Rn, an excess of AH is used. Other 

bases such as potassium carbonate ortri-(C,-C8)aIkyl amine may be used instead. The 

reaction is carried out at a temperature of about 75° to 150°C. When the reaction is 

carried out in the presence of a base, such as sodium hydride or potassium C,-C4 

20 alkoxide, a molar equivalent of the amine is used. When A is OCR, R2Rt1 orSCR1R2R,1, 

a base which is capable of deprotonation of AH may be used, such as an alkali metal 

hydride such as sodium or potassium hydride, or an organometallic base such a & 

sodium diisopropylamide, sodium bis(trimethylsily)amide, lithium diisopropylamid , 

lithium bis(trimethylsily)amide, sodium C,-C4 alkoxyde or n-butylithium. The solvent 

25 used is dry tetrahydrofuran, dimethylsulfoxide, methylene chloride, or tuluene, and the 

reaction temperature is between about -78°C and the reflux temperature of the reaction 

mixture, preferably 0°C to 80 °C. 

The compounds of formula II wherein D is chloro may be prepared by reacting 

the corresponding 4-hydroxy compound of formula III (not shown) with a molar excess 

30 of phosph rus oxychloride or thionyi chloride at temperatures between about 60 to 

140° C, conv ni ntly at the reflux temp rature of th r action mixture. When the 

reaction is earn d out in a solvent, suitable solvents are halogenated alkan s, such as 
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methytene chloride or chloroform. The reaction may be in the presence of a base such 

as N, N-diethy!aniline, trimethylamine or potassium carbonate. 

The compounds of the formula III as defined above may be prepared by 

reaction of a compound of the formula 

10 wherein R4 and Rg are as defined with reference to formula I, with a compound of the 
* 

formula RgCNH2 (V) wherein Rg is as defined above. This reaction is conveniently 

II ' 
O 

15 carried out in the absence of a solvent at temperatures between about 100°C to 

250° C. 

The compounds of formulae IV and V are either readily available or may be 

prepared by conventional methods. 

As depicted in Scheme 1, the compounds of formula I wherein R, is the groups 

20 other than R, (hereafter R10) may be prepared by reacting a compound of the formula 

I wherein R3 is chloro, having formula VIII in Scheme 1, with a nucleophile of the 

formula R10H with or without an organic or inorganic base. Suitable bases include 

sodium, sodium hydride, and alkali metal hydroxide such as potassium hydroxide, and 

weaker bases such as potassium carbonate or triethyiamine. The latter are generally 

25 used when R10H is alkanol, C,*C„ alkanethiol, an amine, e.g. NH(C,-C8 alkyl), or 

tetrahydrobutyl ammonium fluoride. Suitable solvents are dimethyisulfoxide, acetonitrile. 

C,-C5 alkyl alcohol, tetrahydrofuran, benzene, toluene or methylene chloride. 
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Scheme I 

The compound of formula IV as defined above is reacted with an excess of urea 

at reflux temperature to form a compound of the formula VI. The compound of formula 

VII is formed on reaction of a compound VI with phosphorus oxychloride or thionyl 

20 chloride at temperatures between about 70°C to 140°C and conveniently the reflux 

temperature of the reaction mixture, in the optional presence of a base such as N, N- 

diethylaniline. The compound of formula VIII is formed on reaction of compound VII 

with AH under the same reaction conditions as described above for the reaction of 

compound II with AH. 

25 The compounds of the formula I wherein A is CR,R2Rn or C(=CR12R,3)R2 may 

be prepared, as depicted in Scheme 2 below, from corresponding compounds of th 

formula II wherein R* and Rj are as defined above, and Rg is R, as defined with 

reference to formula I by reaction with a compound of the formula CHR, Ri«Ris wherein 

R, is as defined with reference to formula I, and R,4 and R15 are each independently 

30 COO(C,-C2 alkyl), CO(C,-C2 alkyl) or CN, to form the compound of formula IA. Th 

reaction is cani d out in the presence of a base such as sodium hydrid , potassium 

C,-Cs alk xide, sodium or lithium bis(trimethylsilyl) amide, and sodium r lithium 

diis pr pylamide, in a reaction in rt solvent such as dimethylsulfoxide, acetonitril , C2- 
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Ce alkyl alcohol, or N-methyl-pyrrolidone, preferably dimethylsulfoxide. The reaction is 

preferably carried out at elevated temperatures of about 100°C to 180°C. 

Scheme 2 

5 

10 

?l< 
H 

D S 
Ri 1 p 

p 
I ,K4 

k^,coor 

R14 and R15 

are C00CH3 
1 !L / 

k3 w 1 
or C00C2H5 «5 

Ifi IB 

The compounds of formula IB may be prepared by reaction of those 

compounds of formula IA wherein R14 and R,s are each COOR wherein R is methyl or 

ethyl, by reaction with diisobutylaluminum hydride in a reaction inert solvent at 

15 temperatures of about -78°C to 40°C, preferably about -20° to 25°C. Suitable 

solvents are toluene, benzene and tetrahydrofurane, preferably toluene. 

The compounds of formula IB may be converted into corresponding compounds 

of the formula 

20 R^L COOR 

by reaction with a compound of the formula R2L wherein R2 is as defined with refer nee 

25 to formula I, and L is a leaving group such as chloro, bromo, iodo, mesylate or tosylate, 

in the presence of a base and a reaction inert solvent at temperatures of about 0° to 

50° C, preferably room temperature. Suitable solvents include dimethylsulfoxide, C2-C6 

alkyl alcohol, tetrahydrofuran, methylene chloride and dioxane. 

The compounds of the formulae 

30 
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R1\q^R2 Ri^OH 

ID IE 

may be prepared from the corresponding compounds of formula 1C by reaction with 

lithium iodide in a solvent such as dimethylformamide, dimethyl sulfoxide and dioxane 

10 at temperatures of about 50°C to 200°C, preferably about 100° to 150°C. The 

reaction to form compound IE is in the presence of air. 

When R2 in above formula IE is a group of the formula CHR2R12, then the 

compounds of formula IE may be further converted to corresponding compounds of 

„ the formula 

using the same reaction conditions as used for the conversion of compounds 1C to ID. 

20 The compounds of formula I wherein A is CR,R2Rn or C(=CR2R12)R, may be 

prepared as shown in Scheme 3. 

The compounds of formula XIV may be prepared by reaction of the trialkoxy 

compound R4C(OR)j wherein R is C,-C2 alkyl and R4 is as defined with reference to 

formula I with the compound of formula XIII, wherein Ra and Rn may be replaced by 

25 =CRjR,2, in the presence of acetic anhydride and in the optional presence of a solvent 

such as ethyl acetate, methylene chloride, chloroform, or toluene. The reaction is 

carried out at temperatures of about 30°C to 150°C, preferably 80°C to 120°C. The 

compound of formula XV is obtained by reacting the corresponding compound of 

formula XIV with a hydrazine of the formula RgNHNH2, wherein Rg is as defined with 

30 reference to formula I, in a solvent such as a C,-C4 alkyl alcohol or acetonitrile at a 

temp rature of about 60° to 120°C, preferably reflux temperature. 
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R, 0 
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Scheme 3 
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XIV 

The compounds of formula I wherein A is CR,R2RU may be obtained by reacting 

25 the corresponding compound of formula XV with RgCONH2, wherein R, is hydr gen, 

C,-Ce alkyl or amino, in the presence of ammonium chloride by heating at reflux 

temperatures of about 240°C. Alternatively, the compound of formula XVI may be 

prepared from the corresponding compound of formula XV with RgC(OR)3 wherein R 

is C,-C2 alkyl using reaction conditions similar to those used for the preparation of 

30 c mpounds of the formula II from the compounds of formula III, as described above. 

Th compounds of formula XV may be reacted with an excess of ur a at reflux 

temperatur s to form a c impound of the formula XVII. Conversi n f compounds XVII 
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to XVIII and XIX may be effected by the sam procedur as In Scheme 1 for th 

conversion of compounds VII to VIII and IX, respectively. 

The compounds of formula I wherein A is CR,RaRn, C(=CRaRta)R,, 

CRjRnNHR,, CRaRuSR„ or C(0)Ra, and R, is R, as defined above with reference to 

5 formula II, may be prepared as depicted in Scheme 4. 

Scheme 4 

_ « OH 

C|N R, Ri^r*° 

1 /4 
p 1 R» 

1 
jnr> — -- ID 

10 *• i "s Rs 

- K - 
YY 

XX XXI IE 

The compounds of formula XX, wherein R4, Rs, and Rg are as defined above, 

prepared by reacting the corresponding compound of formula II with potassium cyanide 

15 in dimethylsulfoxide, are reacted with a Grignard reagent containing group R, as 

defined above to form the compound of formula XXI. Further reaction of the compound 

of formula VII with a Grignard reagent containing group Ra as defined above provides 

the compound of formula 1C. Corresponding compounds of formula ID wherein B is 

CR,RaR„ or C(=CRjR,2)R, may be prepared by conventional methods. 

20 The compounds of formula I wherein group Rt> Ra, R,, R4 or Rs contains a 

sulfoxy or a sulfinyl group may be obtained by oxidation of the corresponding sulfur 

compound, as is known by the skilled person. 

When the compounds of the invention contain one or more chiral centers, it is 

understood that the invention includes the racemic mixture and the individual 

25 diastereomers and enantiomers of such compounds. 

The pharmaceutically acceptable acid addition salts are prepared in a 

conventional manner by treating a solution or suspension of the free base of formula 

I with one chemical equivalent of a pharmaceutically acceptable acid. Conventional 

concentration or crystallization techniques are employed in isolating the salts. 

30 Illustrative of suitable acids are acetic, lactic, succinic, maleic, tartaric, citric, gluconic, 

ascorbic, b nzoi , cinnamic, fumaric, sulfuric, phosphoric, hydr chloric, hydrobromic, 

hydroiodic, sulfamic, sulfonic acids such as methanesulfonic, benzene sulfonic, p- 

toluenesulfonic, and related acids. 
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The novel compound of the invention of formula I may be administered alone 

or in combination with pharmaceutically acceptable carriers, in either single or multiple,. 

e g. up to three, doses. Suitable pharmaceutical carriers include inert solid diluents or 

fillers, sterile aqueous solution and various organic solvents. The pharmaceutical 

5 compositions formed by combining the novel compounds of formula I and the 

pharmaceutically acceptable carriers are then readily administered in a variety of 

dosage forms such as tablets, powders, lozenges, syrups, injectable solutions and th 

like. These pharmaceutical compositions can, if desired, contain additional ingredients 

such as flavorings, binders, excipients and the like. Thus, for purposes of oral 

10 administration, tablets containing various excipients such as sodium citrate, calcium 

carbonate and calcium phosphate may be employed along with various disintegrants' 

such as starch, aiginic acid and certain complex silicates, together with binding agents 

such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating 

agents such as magnesium stearate, sodium lauryl sulfate and talc are often useful for 

15 tabletting purposes. Solid compositions of a similar type may also be employed as 

fillers in soft and hard filled gelatin capsules. Preferred materials for this include lactose 

or milk sugar and high molecular weight polyethylene glycols. When aqueous 

suspensions or elixirs are desired for oral administration, the essential active ingredient 

therein may be combined with various sweetening or flavoring agents, coloring matter 

20 or dyes and, if desired, emulsifying or suspending agents, together with diluents such 

as water, ethanol, propylene glycol, glycerin and combinations thereof. 

For parenteral administration, solutions of the novel compound of formula I in 

sesame or peanut oil, aqueous propylene glycol, or in sterile aqueous solution may be 

employed. Such aqueous solutions should be suitably buffered if necessary and the 

25 liquid diluent first rendered isotonic with sufficient saline or glucose. These particular 

aqueous solutions are especially suitable for intravenous, intramuscular, subcutaneous 

and intraperitoneal administration. The sterile aqueous media employed are all readily 

available by standard techniques known to those skilled in the art. 

Additionally, it is possible to administer the compounds of the present invention 

30 topically when treating inflammatory conditions of the skin and this may be done by 

way of creams, jellies, gels, pastes, and ointments, in accordanc with standard 

pharmac utical practice. 
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The effective dosage for the compound of formula I depends on the intended 

route of administration and other factors such as age and weight of the patient, as . 

generally known to a physician. The dosage also depends on the illness to be treated. 

The dally dosage will generally range from about 0.1 to 50 mg/kg of the body weight 

5 of the patient to be treated. For treatment of inflammatory diseases about 0.1 to about 

100 mg/kg will be needed, and for Alzheimer's disease, about 0.1 to about 50 mg/kg, 

as well as for gastrointestinal diseases, anorexia nervosa, hemorrhagic stress, drug and 

alcohol withdrawal symptoms, fertility problems, etc. 

The methods for testing the compounds of formula I for their CRF antagonist 

10 activity are as described in Endocrinology, 116,1653-1659 (1985) and Peptides 10,179- 

188 (1989), which determine the binding affinity of a test compound to a CRF receptor. * 

The binding affinity for the compounds of formula I, expressed as IC50 values, generally 

ranges from about 0.2 nanomolar to about 10 micromolar. 

The following Examples illustrate the invention. The following abbreviations are 

15 used: Ph=phenyt, Me=methyl, t-Bu=t-butyl. Et=ethyt, Pr=propyl. 

Example 1 

3-ff4-methvlbenzvn-r6-methvl-3-methvlsulfanyl-1-(2.4.6-trichlorophenvl)-lH- 

Dvrazolof3.4-dlPvrimidin-4-vn-amino>-propanol 

A mixture of 4-chloro-3-methylsulfanyl-6-methyl-1-(2,4,6-trichlorophenyl)-lH- 

20 pyrazolo[3,4-d]pyrimidine (788 mg, 2 mmol) and 3-(p-methylbenzyl)amino-1-propanol 

(716 mg, 4 mmol) in 10 ml of acetonitrile was heated at reflux for 4 hours. The mixture 

was cooled, quenched with water and dilute hydrogen chloride and extracted with ethyl 

acetate. The organic layer was washed with aqueous sodium bicarbonate and brin , 

separated, dried and concentrated to give 953 mg of the title compound as an off-white 

25 glass form. The material was purified through silica gel column chromatography using 

chloroform as eluent to give the title compound as a white glass form. ’H NMR 

(CDCI3): 1.79 (m, 2H), 2.38 (s, 3H), 2.52 (s, 3H), 2.54 (s, 3H), 3.56 (t, 2H), 3.86 (t, 2H), 

5.12 (s, 2H), 7.20 (s, 4H), 7.51 (s,2H) ppm. 13C NMR (CDCI3): 16.20, 21.13, 25.53, 

29.64, 43.51, 53.88, 58.24, 127.78, 128.77, 129.33, 133.51, 136.18, 137.41, 142.93, 

159.13, 164.89 ppm. IR(KBr): 3350, 2935, 1540 cm1. Anal. calc, for C24H24N5OSCI3: 

C, 53.69; H, 4.50; N, 13.04; found: C, 53.33, H, 4.44, N, 12.84. 

30 
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Example 2 

The following compounds were prepared starting with the appropriate amine and. 

5 4-chlor0-3-methylsuifanyi-6-methyl-1 -{2,4,64richlorophenyl)-1 H-pyrazolo [3,4-d]pyrimidine 

and employing the procedure of Example 1. 

Table 1 

NR,Rj ’H NMR (CDCy ppm 

PhCH2N(CH2)2OH 2.48(s,3H), 2.52(s,3H)t 3.7-3.9(m,4H), 
5.14(s,2H), 7.2-7.4(m,5H), 7.48(s,2H) 

PhCH2N(CH2),OH 1.80(m,2H), 2.52(s,3H), 2.54(s,3H), 
3.56(t,2H), 3.88(t,2H), 5.17(s,2H), 7.30- 
7.40(m,5H), 7.51 (s,2H) 

Ph(CH2)2N(CH2)jOH 1.90(,2H), 2.49(s,3H), 2.63(s,3H), 
3.07(m,2H), 3.57(t,2H), 3.92(t,2H), 
4.12(t,2H), 4.4(brs,1H), 7.2-7.5(m,5H), 
7.51 (st2H) 

p-CI-PhCH2N(CH2)3OH 1.82(m,2H), 2.52(s,3H), 2.55(s,3H), 
3.57(q,2H), 3.86(t,2H), 5.12(s,2H), 7.2- 
7.4(m,4H), 7.51 (s,2H) 

p-02N-PhCH2N(CH2)30H 1.88(m,2H). 2.50(s,3H), 2.53(s,3H), 
3.61 (t.2H), 3.89(t,2H), 5^3(s,2H), 7.45- 
7.55(m,2H), 7.50(s,2H), 8.24(d,2H) 

35 
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nr,r2 ’H NMR (CDCI3) ppm 

p-MeO-PhCHjN(CHj)3OH 1.71(m,2H), 2.49(s,3H), 2.52(st3H), 
3.5(t,2H), 3.80(s,3H), 3.82(t,2H), 
5.05(S,2H). 6.88(d,2H), 7.20(d,2H), 
7.5(s,2H) 

p-F3C-PhCHaN(CH2)3OH 1.82(m,2H), 2.5(s,3H), 2.52(s,3H), 
3.55(m,2H), 3.85(t,2H), 5.15(s,2H), 
7.4(d,2H), 7.5(s,2H), 7.6(d,2H) 

p-CI-PhCH2N(CH2)4OH 1.45-1.70(m,2H), 1.70-1.90(m,2H), 
2.49(s,3H), 2.59(s,3H), 3.62- 
3.75(m,4H), 5.04(s,2H), 7.2-7.4(m,4H), 
7.50(s,2H) 

p-t-Bu-PhCH2N(CH2)3OH 1.34{s,9H), 1.75-1.85(m,2H), 
2.51 (S.3H), 2.55(s,3H), 3.50-3.51 (m, 
2H), 3.86(t,2H), 5.14(s,2H), 7.15- 
7.45(m,4H), 7.51 (s, 2H) 

o-Me-PhCH2N(CH2)3OH 1.8(m,2H), 2.2(s,3H), 2.45(s,3H), 
2.55(s,3H), 3.6(t,2H), 3.95(t,2H), 
5.1(s,2H), 7.1-7.3(m,4H), 7.45(s,2H) 

2,5-di-Me-PhCH2N(CH2)3OH 1.75(m,2H), 2.20(s,3H), 2.25(s,3H), 
2.45(s,3H), 2.50(s,3H), 3.52(t,2H), 
3.90(t,2H), 5.04(s,2H), 6.90(s,1H), 6.92- 
7.10(m,2H). 7.45(s,2H) 

2,4,6-tri-Me- 
PhCH2N(CH2)3OH 

1.59(m,2H), 2.2(s,6H), 2.28(s,3H), 
2.50(s,3H), 2.60(s,3H), 3.48(t,2H). 
3.68{t,2H), 4.4(brs, 1H), 5.1(s,2H), 
6.82(s,2H), 7.50(s,2H) 

o-F-PhCH2N(CH2)3OH 1.82(m,2H), 2.45(s,3H), 2.46(s,3H), 
3.55(t,2H), 3.88(t,2H), 5.20(s,2H), 7.0- 
7.3(m,4H), 7.47(s,2H) 

p-Et-PhCH2N (CH2)3OH 1.23(t,3H), 1.7-1.85(m,2H), 2.48(s,3H), 
2.51 (s,3H), 2.64(q,2H), 3.5-3.6(m,2H), 
3.8-3.95(m,2H), 5.1(s,2H), 7.1- 
7.3(m,4H), 7.48(s,2H) 

p-F-PhCH2N(CH2)3OH 1.8(m,2H), 2.50(s,3H), 2.58(s,3H), 
3.6(t,2H), 3.88(t,3H), 5.1(s,2H), 7.0- 
7.3(m.4H), 7.5(S,2H) 

2-thienyl-CHaN(CHa)jOH 1.9(m,2H), 2.55(s,3H), 2.60(s,3H), 
3.6(t,2H), 3.93{t,2H), 5.25(s,2H), 
7.0(dd,1H), 7.05(m,1H), 7.28(dd,1H), 
7.48(s,2H) 35 
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NR,Ra ’H NMR (CDCIj) ppm 

2-thienyKCHa),N(CHa)JOH 1.95(m,2H), 2.50(s,3H), 2.65(s,3H), 
3.35(m,2H), 3.62(t,2H), 4.0(t,2H), 
4.15(m,2H), 6.9(m,2H), 7.15(d.1H). 
7.5(s,2H) 

Ph(CH2)2NCH2CH(OEt)2 1.1-1.3(m,6H), 2.47(s,3H), 2.63(s.3H). 
3.05(t,2H), 3.5-3.65(m,2H), 3.65- 
3.82(m,2H), 3.89(d.2H). 4.22(t,2H). 
4.82(t,1H), 7.1-7.4(m,5H), 7.50(sr2H) 

2-quinolinyl-CH2N(CH2)3OH 2.05(m,2H), 2.49(s,3H). 2.54(s,3H), 
3.65(t,2H), 3.99(t,2H), 5.52(s,2H), 
7.51 (s,2H), 7.52-7.9(m,4H), 8.21 (t.2H) 

2,6-di-CI-PhCH2N(CH2)jOH 1.58(m,2H), 2.54(s,3H). 2.67(s,3H). 
3.52(t,2H), 3.84(t,2H), 5.40(s,2H), 7.2- 
7.4(m,3H), 7.52(s,2H) 

thiazolidinyl 2.55(s,3H), 2.65(s,3H), 3.15(t,2H), 
4.25(t,2H), 5.0(s,2H), 7.5(s,2H) 

p-CI-PhCH2N(CH2)2COOEt 1.22(t,3H), 2.50(s,3H), 2.58(s,3H), 
2.76(t,2H), 3.96(t,2H), 4.10(q,2H), 
5.08(s.2H), 7.2-7.4(m,4H), 7.51 (s,2H) 

1-pyrrolidinyl- 
(CH2)2N(CH2)jOH 

1.7(m,4H), 2.0(m,2H), 2.45(s,3H), 
2.62(s,3H), 2.65(m,4H), 2.95(t.2H). 
3.6(t,2H), 4.0(m,4H), 7.48(s,2H) 

p-MePhCH2N(CH2)3SMe 

• 

2.0(m,2H), 2.1 (s,3H), 2.35(s,3H). 
2.5(s,3H), 2.6(s,3H), 3.75(m,2H), 
5.05(s,2H), 7.18(q, 4H). 7.5(s,2H) 

PhCHg—(f \ 

2.54(s,3H), 2.64(s,3H), 4.05(m,2H), 4.2- 
4.3(m,4H), 7.05-7.25(m,5H), 7.50(s,2H) 

H 

PhCHg-y 

HO 

2.47(s,3H), 2.68(s,3H), 3.55(s,2H), 3.5- 
3.65(m,2H). 3.8{m,2H), 6.15(brs, 1H). 
6.30(brs, 1H), 7.15-7.32(m,5H). 
7.5(s,2H) 

3-quin linyl- 
CH2NCH2N(CH2)jOH 

1.85(m,2H), 2.50(s,3H), 2.52(s.3H). 
3.60(t,2H), 3.89(t,2H), 5.13(s.2H). 
7.25(d,2H), 7.50(s,2H), 8.59(d,2H) 

35 
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1 NR,Rj ’H NMR (CDa3) ppm 

| 2-quinoIinyl-CH2N(CHj)3OH 1.88(m,2H), 2.50(s,3H), 2.51 (s,3H), 
3.60(t,2H), 3.95(t,2H), 5.27(s,2H), 
7.25(mt1H), 7.32(d,1H), 7.50(s,2H), 
7.70{t,1H), 8.62(d,1H) 

MeCON (CHj) jOH 2.1(s.3H), 2.5(s,3H), 2.68(s,3H). 
3.95(q,2H), 4.35(t,2H), 6.15(t,1H), 7.47 
(s^H) 

imidazolyl 2.68(s,3H), 2.75(s,3H), 7.33(s,1H), 
7.57(s,2H), 7.92(s,1H), 8.69(s,1H) 

2-pyridyl-CH2N(CH2)3OMe 2.0-2.1(m,2H), 2.45(s,3H), 2.56(s.3H), 
3.25(s,3H), 3.44(t,2H), 3.90(t,2H), 
5.2(s,2H), 7.18(m,1H), 7.30(m,1H), 
7.50(s,2H), 7.64(t,2H), 8.58(m,1H) 

2-furanyl-CH2-N (CH2)2-SH 2.48(s,3H), 2.62(s,3H), 2.80(m,2H), 
3.90(t,2H), 5.03(s,2H), 6.32(s,2H), 
7.36(s,1H), 7.47(s,2H) 

3-pyridyl-CH2N(CH2)3OH 1.85{m,2H), 2.49(s,3H), 2.53(s,3H), 
3.59(t,2H), 3.86(t,2H), 5.13(s,2H). 7.3- 
7.4(m,lH), 7.48(s,2H), 7.71 (m,1H), 
8.55-8.62(m,2H) 

2-(4-chlorothienyl)- 
(CH2)2N(CH2)3OH 

1.90(m,2H), 2.54(s,3H), 2.62(sf3H), 
3.63(t,2H), 3.90(t,2H), 5.07(s,2H), 
6.76(d,1H), 6.84(d,1H), 7.49(s,2H) 

4-(1 -benzylpiperidinyl)- 
CH2N(CH2)3OH 

1.3-1.5(m,2H), 1.5-1.75(m,2H), 1.75- 
2.1(m,5H), 2.42(s,3H), 2.62(s.3H), 2.8- 
3.0(m.2H), 3.5(s,2H), 3.55(t,2H), 
3.80(d,2H), 3.89(t,2H), 7.2-7.4(m.5H), 
7.48(s,2H) 

2-benzofuranyl- 
CH2N(CH2)3OH 

1.87(m,2H), 2.54(s,3H), 2.59(s,3H), 
3.62(t,2H), 4.01 (t,2H), 5.31 (s,2H), : 
6.70(s,1H), 7.2-7.4(m,2H), 7.52(s,2H), 
7.4-7.6(m,2H) 

2-furanyl-CH2N(CH2)3OH 1.77(m,2H), 2.50(s,3H), 2.61 (s,3H), 
3.55(t.2H), 3.90(t,2H), 4.51(brs,1H), 
5.13(s,2H), 6.36(m,2H), 7.41 (m.1H). 
7.50(s,2H) 

2-furanyl-NH 2.55(s,3H), 2.67(s,3H), 4.88(d,2H), 
6.19(t,1H), 6.37(m,2H), 7.42(d,1H), 
7.51 (s,2H) 
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NR,R, 'H NMR (CDC13) ppm | 

2-benzofuranyl- 
CH2N(CHj)jOH 

2.57{s,3H), 2.61 (s,3H), 3.86(t,2H), 
4.01 (t,2H), 5.32(s,2H), 6.77(s,1H), 7.2- 
7.4(m,2H), 7.52(s,2H), 7.45-7.60(m,2H) 

p-CI-PhCHjN(CHj)jOH 2.5(s,3H), 2.55(s,3H), 3.8(s,4H), 
S.1(s,2H), 72-7.4(m,4H), 7.5(s,2H) 

| 2-benzothienyl- 
I CH,N(CHa),OH 

1.90(m,2H), 2.50(s,3H), 2.58(s,3H), 
3.6(t,2H), 3.95(t,2H), 5.3(s,2H), 7.2- 
7.4(m,3H), 7.5(s,2H), 7.7-7.85(m,2H) 

3-quinolinyl-CH2N(CH2)3OH 1.87(m,2H), 2.49(s,3H), 2.51 (s,3H), 
3.60(t,2H), 3.92(t,2H), 5.30(s,2H), 
7.49(s,2H), 7.57(m,1H), 7.73(m,lH), 
7.81 (m.1H), 8.08(d,1H), 8.14(d,1H), 
8.93(d,1H) 

HN(CH2)3OH 1.85(m,2H), 2.50(s,3H), 2.68(s,3H), 
3.65(t,2H), 3.85(q,2H), 6.15(brs,1H). 
7.50(s,2H) 

PhCH2N-n-Pr 0.9(t,3H), 1,75(m,2H), 2.48(s.3H), 
2.60(s,3H), 3.79(t,2H), 5.1(s,2H), 7.25- 
7.4(m,5H), 7.50(s,2H) 

p-CI-PhCH2N(CH2)2COOH 2.49(s,3H), 2.54(s,3H), 2.72(t,2H), 
3.88(t,2H), 5.07(s,2H), 7.1-7.3(m.4H), 
7.50(s,2H) 

2-tetrahydropyranyl- 
CH2N(CH2)3OH 

1.2- 2.0(m,8H), 2.5(s,3H). 2.6(s,3H), 
3.2- 4.2(m,9H), 7.5(s,2H) 

(p-methylbenzyl)-(2- 
furanylmethyl)amino 

2.28(st3H)._ 2.44(s,3H), 2.50(s,3H), 
4.82(s,2H), 4.90(s,2H), 6.16(m,1H), 
6.24(m,1H), 7.0-7.2(m,4H), 7.28(m,1H), 
7.40(s,2H) 

2-thiazolyl-CH2N(CH2)3OH 2.00(m,2H), 2.53(s,3H), 2.58(s,3H), 
3.63(t,2H), 3.97(t,2H), 5.36(s,2H), 
7.32(d,1H), 7.48(s,2H), 7.50(d,1H) 

2-benzothiazolyt- 
CH2N(CH2)3OH 

2.6(s,3H), 3.67(t,2H), 4.05(t,2H), 
5.5(s,2H), 7.35-7.55(m,2H), 7.5(s,2H), 
7.85(d,1H), 8.05(d,1H) 

p-Me-PhCH2N(CH2)3NH2 1.7(brs,2H). 1.8(m,2H). 2.3(s,3H), 
2.44(s,3H), 2.52(s,3H), 2.68(m,2H), 
3.71 (t,2H), 5.0(s,2H), 7.05-7.18(m,4H), 
7.44(S,2H) 
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1 nr,r2 ’H NMR (CDCIa) ppm 

5 
p-HjN-PhCHjNfCHJjOH 1.73(m,2H), 2.50(s,3H), 2.55(s,3H), 

3.55(t,2H), 3.82(t,2H), 5.0(s,2H), 
6.7(d,2H), 7.05(d,2H), 7.48(s,2H) 

3-benzothienyt- 
CHjNfCHjJjOH 

1.8(m,2H), 2.48(s,3H), 2.52(s,3H), 
3.55(t,2H), 3.97(t,2H), 5.35(s,2H), 
7.28(s,1H), 7.35-7.45(m,2H), 
7.55(m,1H), 7.88(m,1H) 

10 p-Me- 
PhCH2NCH2CH(OH)CH2OH 

2.37(s,3H), 2.51 (s,3H), 2.55(s,3H), 3.4- 
3.6(m,3H), 3.7-4.0(m,2H), 
5.17(ABq,2H), 7.20(s,4H), 7.51 (s,2H) 

NEt2 1.33(t.4H), 2.46(s,3H), 2.65(s.3H). 
3.82(q,4H), 7.49(s,2H) 

15 

PhCH2N(CH2)3F 2.0*2.2(m,2H), 2.46(s,3H). 2.56(s,3H), 
3.78(m,2H), 4.50(dt, J=45 & 6 Hz). 
5.08(s,2H), 7.23(s,5H), 7.46(s.2H) 

PhCH2N(CH2)3CI 2.1-2.2(m,2H), 2.47{s.3H). 2.57(s.3H). 
3.57(t,2H), 3.80(t,2H), 5.08(s,2H)1 7.2- 
7.4(m,5H), 7.48(s,2H) 

20 

n-BuN(CH3)2OH 0.96(t,3H), 1.35-1.50(m,2H), 1.7- 
1.8(m,2H), 2.45(s,3H), 2.64(s.3H). 3.80- 
3.97(m,6H), 5.71 (s, 1H), 7.48(s,2H) 

EtN(CH2)2OH 1.43(t,3H), 2.47(s,3H), 2.66(s,3H). 3.90- 
4.0(m.6H), 5.78(s,1H), 7.50(s,2H) 

NMe2 2.49(s,3H), 2.64(s,3H), 3.38(s,6H). 
7.49(s,2H) 

25 N(n-Bu)2 0.97(t,6H), 1.3-1.5(m,4H), 1.65- 
1.82(m,4H), 2.46(s,3H), 2.64(S,3H). 
3.73(t,4H), 7.49(s,2H) 

CH3(CH2)4N(CH2)2OH 0.90(t,3H), 1.3-1.42(m,4H), 1.68- 
1.82(m,2H), 2.42(s,3H), 2.61 (s,3H), 
3.70-3.95(m,6H), 7.46(s,2H) 

30 CH3(CH2)4NCH2CH3 0.95(t.3H). 1.30(t.3H). 2.43(s,3H), 
2.61 (S.3H). 3.68(t,2H), 3.76(q,2H). 
7.46(s.2H) 

2-pyrrolyl-CH 2N (CH2)3OH 1.86(m,2H), 2.53(s,3H), 2.62(s.3H), 
3.56(m,2H), 3.84(t.2H). 4.88(s.2H). 
6.14(m,1H), 6.20(m,2H). 6.76(m,1H), 
7.48(s,2H), 9.22(brs,1H) 

35 



WO 94/13677 PCT/US93/11333 

-24- 

NR,Rj ’H NMR (CDCIj) ppm 

HO(CH)3CHjN(CHj)jOH 1.98(m,2H), 2.44(s,3H), 2.65(s,3H), 
3.67(t,2H), 3.84-4.02(m,6H)f 7.48(s,2H) 

HOJCHJjNfCHJjOH 2.44(s,3H), 2.64(s,3H), 3.9-4.1(m,8H), 
7.47(s,2H) 

EtO(CH2)2N(CH2)2OEt 1.18(t,6H), 2.44(s,3H), 2.66(s,3H), 
3.51 (q,4H), 3.74(t,4H), 4.09(t,4H), 
7.47(s,2H) 

EtOCO(CH2)2NEt 1.26(t,2H), 1.37(t,3H), 2.47(s,3H), 
2.64{s,3H), 2.80(t,2H), 3.87(q,2H), 
4.01 (t,2H), 4.18{q,2H), 7.50(s,2H) 

n-BuN-(CH2)2OH 1.03(t.3H). 1.4-1.6(m,2H), 1.7- 
2.0(m,4H), 2.47(s,3H), 2.66(s,3H), 3.5- 
3.65(m,2H), 3.81(dd,2H), 3.95(t,2H), 
4.78(brs,1 H.OH), 7.50(s,2H) 

n-BuNMe 0.96(t,3H), 1.38(m,2H), 1.69(m.2H), 
2.45(s,3H), 2.62(s,3H), 3.36(s,3H), 
3.77(t,2H), 7.47(s,2H) 

EtN(CH2)2COOH 1.41 (t,3H), 2.63(s,3H), 2.64(s,3H), 
2.83(t,2H), 3.80-4.00(m,4H), 7.48(s.2H) 

n-BuN(CHa)4OH 0.94(t,3H), 1.37(m,2H), 1.54- 
1.80(m,6H), 2.44(s,3H), 2.61 (s,3H) 

p-HO-PhCH2N(CH2)3OH 1.7-1.9(m,2H), 2.51 (s,3H), 2.56(s,3H), 
3.57(t,2H), 3.86(t,2H), 4.75(brs,1H), 
5.08(s,2H), 5.95(brs,1H), 6.65(d,2H), 
7.16(d,2H), 7.46(s,2H) 

H2NCO(CH2)2NEt 1.32(t,3H), 2.41 (s,3H), 2.59(s,3H), 
2.64(t,2H), 3.83(q,2H), 3.96(t,2H), 
5.10(brs,1H), 6.40(brs,1H), 7.45(s,2H) 

EtNHCO(CH2)2NEt 1.14(t,3H), 1.37(t,3H), 2.47(S,3H), 
2.60(t,2H), 2.65(s,3H), 3.30(q,2H), 
3.89(q,2H), 4.02(t,2H), 6.05(brs,1H), 
7.50(s.2H) 

Pr-N-Pr 0.98(t,6H), 1.76(m,4H), 2.46(s,3H), 
2.64(s,3H), 3.71(dd,4H), 7.49(s,2H) 

cyclopropyl-CH2N-Pr 0.31 (m,2H). 0.61 (m,2H), 1.01(t.3H), 
1.10-1.30(m,1H), 1.70-1.90(m,2H), 
2.47(s,3H)t 2.65(s,3H), 3.67(d,2H), 
3.84(dd.2H), 7.49(s,2H) 
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NR,Rj 'H NMR (CDCIj) ppm 

EtCH(CH3)CH2N(CHj)jOH 0.92(t,6H). 1.10-1.30(m,2H), 1.40- 
1.55(m,2H), 1.75-1.95(m,2H), 
2.48(s,3H), 2.65(s,3H), 3.88(dd,2H), 
3.85-3.95(m,4H), 5.50(brs,1 H), 
7.51 (s,2H) 

CH,CON-Bu 0.88(t,3H), 1.32(m,2H)t 1.56(s,3H), 
1.62(m,2H), 2.06(s,3H), 2.64(s,3H), 
2.72(s,3H), 3.93(t,2H), 7.53(s,2H) 

MeO(CH2)2N(CH2)2OMe 2.46(st3H), 2.64(s,3H), 3.39(s,6H), 
3.73(t.4H), 3.12(t,4H), 7.52(s,2H) 

cyclopropyl-CH2-N- 
(CH2)2OH 

0.31 (q,2H), 0.71 (q,2H), 1.10- 
1.30(m,1H), 2.48(s,3H), 2.66(s,3H), 
3.76(d,2H), 3.90-4.10(m,4H), 
7.51 (s,2H) 

Me2N(CH2)2NEt 1.38(t,3H), 2.35(s,6H), 2.46(s.3H), 
2.64(s,3H), 2.60-2.70(m,2H), 3.80- 
3.95(m,4H), 7.51 (s,2H) 

CH2=C(CH3)CH2NEt 1.28(t,3H), 1.78(s,3H). 2.47(s,3H), 
2.63(s,3H), 3.79(q,2H), 4.41 (s,2H), 
4.94(dd,2H), 7.49(s,2H) 

ch2=chch2nch2ch=ch2 2.48(s,3H), 2.64(s,3H), 
4.38(d,4H),5.25(dd,2H)1 5.30(s,1H), 
5.90-6.10(m,2H), 7.50(s,2H) 

ch=ch2nch2c=ch 2.32(t.2H), 2.52(s,3H), 2.65(s,3H), 
4.67(d,4H), 7.48(s,2H) 

25 Example 3 

The following compounds were prepared starting with the appropriate amine and 

4-chloro-3-methylsulfanyl-1-(2f4-dichloro-6-trifluoromethylphenyl)-1H-pyrazolo[3,4- 

d]pyrimidine and employing the procedure of Example 1. 

30 
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Table2 

nr,r2 ’H NMR (CDCI3) ppm 

m-Me-PhCHjNH 2.36(s,3H), 2.65(s,3H), 4.82(dt2H), 
6.20(t,1H), 7.06-7.30(m,4H), 7.73(s,2H), 
8.38(s,lH) 

pyrrolidinyt 2.05(m.4H), 2.65(s,3H), 3.95(m,4H), 
7.75(s,2H), 8.30(s,1H) 

pyrrolyl 2.65(s,3H), 6.50(m,2H), 7.72(m,2H), 
7.80(s,2H), 8.75(s,1H) 

thiazolidinyl 2.66(s,3H), 3.16(t,2H), 4.25(t,2H), 
7.75(s,2H), 8.35(s,1H) 

PhCHjNEt 1.29(t,3H), 2.60(s,3H), 3.80(q,2H), 
5.09(s,2H), 7.2-7.4(m,5H), 7.75(s,2H), 
8.$3(s,1H) 

thiomorpholinyl 2.65(s,3H), 2.85-2.95(m,4H), 4.1- 
4.25(m,4H), 7.75(s,2H), 8.35(s,lH) 

PhCH2N(CHj)2OH 2.55(s,3H), 3.8-3.95(m,4H), 5.40(s,2H), 
7.30-7.45(m,5H), 7.75(s,2H), 8.32(s,1H) 

NEt2 1.36(t,6H), 2.67(s,3H), 3.85(q.4H), 
7.76(S.2H). 8.31 (S.1H) 

PhCHjNMe 2.62(s,3H), 3.35(s,3H), 5.08(s,2H), 7.3- 
7.4(m,5H), 7.75(s,2H), 8.35(s,1H) 

EtN(CHj)2OH 1.45(t,3H), 2.69(s,3H), 3.9-4.05(m,6H), 
7.77(s,2H), 8.27(s,1H) 

35 



NR,R2 ’H NMR (CDCIj) ppm_ 

Et2N(CHj),N(CHj)2OH 1.03(t,6H), 2.58(q,4H), 2.66(s,3H), 2.9- 
. 3.0(m,2H), 3.9-4.2(m,6H), 7.76(s,2H), 
_8.31 (s,1H)_ 

HO(CH2)2N(CH2)2OH 2.68(s,3H), 3.95-4.15(m,8H), 
_7.77(s,2H), 8.27(s,1H)_ 

n-BuN(CHj)2OH 0.98(t,3H), 1.37-1.52(m,2H), 1.7- 
1.9{m,2H), 2.68(s,3H), 3.8-4.0(m.2H), 

_3,91 (s,4H), 7.77(s,2H), 8.28(s,1H) 

p-CI-PhCH2N(CH2)2OH 2.60{s,3H), 3.90(s,4H), 5.19(s,2H), 
_7.25-7.45(m,4H), 7.78(s,2H), 8.35(s,1H) 

PhCH2N(CH2)3OH 1.8-1.9(m,2H), 2.58(s,3H), 3.61 (t,2H), 
3.89(t,2H), 5.19(s,2H), 7.25-7.50(m,5H). 

_7.78(s,2H), 8.36(s,1H)_ 

p-CI-PhCH2NH 2.71 (s,3H), 4.87(d,2H), 6.27(t,1H), 
_7.37(s,4H), 7.77(s,2H), 8.42(s,1H) 

p-CI-PhCH2N(CH2)2CH3 0.95(t,3H). 1.65-1.85(m,2H), 2.65(s,3H), 
3.69(dd,2H), 5.06(s,2H), 7.2-7.4(m,4H), 

_ 7.77(s,2H), 8.35(s,1H)_ 

p-CI-PhCH2N(CH2)jCH3 0.93(t,3H), 1.20-1.45(m.4H), 1.6- 
1.8(m,2H), 2.64(s,3H), 3.72(dd,2H), 
5.06(s,2H), 7.2-7.4(m,4H), 7.77(s,2H), 

_8.35(s,1H) _ 

m-CI-PhCH2N(CH2)3OH 1.8-1.95(m.2H), 2.57(s,3H), 
3.60(m,2H), 3.9(t,2H), 5.12(s,2H), 7.15- 

_ 7.35(m,4H), 7.75(s,2H), 8.35(s,1H) 

Example 4 

The following compounds were prepared starting with the appropriate amine and 

4-chloro-3-methylsulfanyl-1 -(2,4,6-trichlorophenyl)-1 H-pyrazolo[3,4-dlpyrimidine and 

employing the procedure of Example 1. 
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Table 3 

NR,R2 ’H NMR (CDCI3) ppm 

PhCH2N(CHj)2OH 2.59(s,3H), 3.7-4.0(m,4H), 5.23(s,2H), 
7.3-7.45(m,5H), 7.53(s.2H). 8.34(s,1H) 

PhCH2N(CH2)3OH 1.75-1.90(m,2H), 2.57(s,3H), 3.57(t,2H), 
3.87(t,2H), 5.18(s,2H), 7.25-7.45(m,5H), 
7.52(s,2H), 8.34(s,1H) 

p-CI-PhCH2N(CH2)2OH 2.57{s,3H), 3.86(s,4H), 4.35(brs,1H). 
5.16(s,2H), 7.2-7.4(m,4H), 7.51 (s,2H), 
8.32(s,1H) 

p-CI-PhCH2N(CH2)3OH 1.72-1.88(m,2H), 2.52(s,3H), 3.54(t,2H), 
3.80(t,2H), 5.05(s,2H) 7.1-7.35(m,4H), 
7.45(s,2H), 8.25(s,1H) 

Example 5 

The following compounds were prepared starting with the appropriate amine and 

the appropriate 4-chioro-1 H-pyrazolo[3,4-d]pyrimidine and employing the procedur of 

Example 1. 
3-/benzvl-f6-ethvl-3-methvlsulfanvl-1-(2.4.6-trichlorophenvl)-1H-pvrazolof3.4- 

dlpvrimidin-4-vn-amino>-propanol: 

’H NMR (CDCIj): 1.25(t,3H). 1.82(m,2H), 2.52(s,3H), 2.76(q.2H), 3.58(t.2H), 

3.87(t,2H), 5.15(s,2H), 7.25-7.4(m,5H), 7.50(s,2H)ppm. 
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5 3~f fp-chlorobenzvn-f6-methvl-3-methvlsulfanvl-1 -(2.6-dichloro-4- 

trifluoromethvlphenvlV1H-pvrazolof3,4^lPvrim!din-4.vn-amino>-propanol: 

’H NMR (CDCIj): 1.83(m,2H), 2.52(s,3H), 2.55(s,3H), 3.59(m,2H). 3.88(t,2H), 

4.36(t,1H), 5.12(s,2H), 7.2-7.4(m,4H), 7.76(s,2H)ppm. 
34benzv1-r&Tnethvl-3^nethvlsulfanvl-1-/2.6<nchlon>44rifluoromethvtphenvn-1H- 

10 pvra2olP f3.4-dl pvrimidin-4-vn-amino>-propanol: 

’H NMR (CDCi,): 1.80(m,2H), 2.50(s,3H), 2.52(s,3H)t 3.55(t,2H), 3.88(t,2H), 

5.15(s,2H), 7.25-7.45(m,5H), 7.75(s,2H)ppm. 

3-/benzvl-f6^nethvl-3^nethvlsulfanvl-1-(2.4.&-trimethvlphenvlV1H-Pvrazo1of3,4t 

dlpvrimidin-4-vfl-arninoVpropanol: 

15 'HNMR(CDCI3): 1.75-1.85(m,2H),1.95(s,6H),2.33(s,3H),2.50(s,6H),3.51(t,2H), ' 

3.90(t,2H), 5.20(s,2H), 7.0(s,2H), 7.25-7.45(m,5H)ppm. 

3-/benzvt-r3.6-dimethvl-1-/2 4.6-1riehlprophenvn-1H-Pvrazolof3.4-d1pvrimidin-4-vn- 

aminoV-propanol: 

>H NMR (CDCIj): 1.84-2.0(m,2H), 2.41 (s,3H), 2.51 (s,3H), 3.55(t,2H), 3.91 (t,2H), 

20 4.99(s,2H), 7.3-7.5(m,5H), 7.47(s,2H)ppm. 

34/4-methvlbergv11-f6-Tne1hvl-3-Dropvl-1 -f2.4.6-trichlorophenvl)-1 H-pyrazoloP^ 

dlDvrimidin-4-vn-amino>-propanol: 

’H NMR (CDCIj): 0.78(t,3H), 1.65-1.90(m,4H), 2.38(s,3H), 2.54(s,3H), 

2.77(t,2H), 3.57(t,2H), 3.89(t,2H), 4.93(s,2H), 7.18(q,4H), 7.50(s,2H)ppm. 
25 3-f/4-methvlbenzvn-r6-melhvl-1-/2.4.6-trichlorophenvl)-1H-pyrazolor3I4: 

dlDvrimldin-4-vn-amino>-propanol: 

’H NMR (CDCIj): 1.85(m,2H), 2.32(s,3H), 2.52(s,3H), 3.57(m,2H), 3.96(t,2H), 

4.92(s,2H), 5.51 (brs, 1H), 7.1-7.2(m,4H), 7.50(s,2H)ppm. 

3-//4-methvlbenzvlvr6-me1hvl-3-e1hvl-1 -f2.4.6-trichlorophenvl)-1 H-pyrazolofS^ 

30 dlpvrimidin-4-yll-aminoV-propanpl: 

’H NMR (CDCIj): 1.23(t,3H), 1.78(m,2H), 2.34(s,3H), 2.50(s,3H), 3.54(t,2H). 

3.85(t,2H), 4.90(s,2H), 7.15(q,4H), 7.48(s,2H)ppm. 
3.//4-methvlbenzvn-f3.6-dinnethvl-1-(2.4.6-trime1hvlphenvl>-1H-pvrazolo(3i4: 

dlpvrimldin-4-vll-aminoV-propanol: 

’H NMR (CDCIj): 1.82(m,2H), 1.90(s,6H), 2.3(s,3H), 2.35(s,3H), 2.41 (s,3H), 

2.55(s,3H), 3.55(t,2H), 3.93(t,2H), 4.95(s,2H), 6.94(s,2H), 7.18(q,4H)ppm. 

35 
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3-fbenzvl-f6-chloro-3-methvisulfanvl-1-(2.4.6-trichlorophenvO-1 H-pyrazolof3.4- 

d1pvrimidin-4-vn-amlno>-propanol: 

’H NMR (CDCIj); 1.85(m,2H), 2.54(s,3H), 3.62(t,2H), 3.85(t,2H), 5.17(s,2H), 

7.25-7.4(m,5H), 7.S0(s,2H)ppm. 

5 3-/ben2v>-r3-methvlsulfanvl-6-trtfluoromethvM-(2.4.6-triehlorophenvn-1H- 

Dvra2olof3.4-dlpyrimidin-4-v11-amino'V-propanol: 

’H NMR (CDCI3): 1.96(m,2H), 2.11(t,1H). 2.60(s,3H), 3.68(q.2H), 3.93(t,2H), 

5.22(s,2H), 7.2-7.4(m,5H), 7.55(s,2H)ppm. 

3-fben2vi-r3-methvisulfanvl-1-fq-naphthvn-1H-pyra2olof3.4-dlpvrimidin-4-vll-- 

10 aminoV-propanol: 

’H NMR (CDCI3): 2.60(s,3H), 3.8-4.0(m,4H), 5.25(s,2H), 7.25-7.70(m,10H), 7.9- * 

8.05(m,2H), 8.30(s,1H) ppm. 

2-f butvl-r6-methvt-3-methvlsulfanv»-1 -(2.4-dichloro-6-trifluoromethylphenvn-1 H- 

Dvra2olof3.4-d1ovrimidin-4-vn-amino>-ethanol: 

15 ’H NMR (CDCIj): 1.0(t,3H), 1.45(m,2H), 1.77(m,2H), 3.8-4.0(m,6H). 

5.62(brs,1H), 7.72(s,2H)ppm. 

ethvl-butvl-f6-ehloro-3-methvlsutfanv»-1f2.4.6-trichlorophenvn-1H-pvra2olof3,4- 

dlpvrimidin-4-vn-amine: 

’H NMR (CDCI3): 0.97(t,3H), 1.34(t,3H), 1.44(m,2H), 1.72(m,2H), 2.63(s,3H), 

20 3.73(dd,2H), 3.83(q,2H), 7.47(s,2H)ppm. 

butvl-f3.6-dimethvl-1-/2.4.6-trimethvlphenvn-1H-pvra20lof3.4-d1pvrimidin-4-vl1- 

ethvl-amine 

,HNMR(CDCl3):0.96(t,3H)I1 .29(t,3H), 1.3-1.45(m,2H), 1.6-1.8(m,2H), 1.90(s,6H), 

2.29(s,3H), 2.42(s,3H), 2.66(s,3H), 3.70(dd,2H), 3.77(q,2H), 6.92(s,2H) ppm. 

25 sec-butvt-r3.6-dimethvl-1-(2.4.6-trimethvlphenvn-1H-PVrazolofpvrazolof3.4.- 

dlpvrimidin-4-vflamine 

’H NMR (CDCI3):1.00(t,3H), 1.3(d,3H)t 1.6-1.72(m,2H), 1.90(2 sets of s,6H), 

2.30(s,3H), 2.49(s,3H), 2.62(s,3H), 4.4-4.5(m,1H), 4.9(d,1H), 6.9(s,2H) ppm. 

f3.6-dimethvt-1 -f2.4.6-trimethvlphenvlV1 H-pyrazolof3.4.-dlpyrimidin-4-vn(1 -ethyl- 

30 proovO-amin hvdrochl ride 

’H NMR (CDCI3):1.08(t,6H), 1.83(m,4h),1.90(s,6H)f 2.35(s,3H), 2.60(s,3H), 

2.75(s,3H), 4.0-4.15(m,1H), 6.97(s,2H), 10.1(d,1H), 14.9(s,1H) ppm. 
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5 

10 

15 

9.r3 6-dimathvM49 A 64rimethviPhenvlV1 H-pvrazolo r3.4.-d1 pyrimidin-4-ylaminol- 

butan-1-oi hydrochloride 

’H NMR (CDCIj):1.07(t,3H), 1.8-2.0(m,2H), 1.89(s,3H), 1.91 (s,3H), 2.33(s,3H). 

2.76(s,3H), 2.84(s,3H), 3.69(brs,1H), 4.03(brs,1H), 5.05(brs,1H), 6.58(brs,1H), 

6.98(s,2H). 

Example 6 

3-/Benzvl-T6-methvl-3-methvlsulfanvM-(2.4.6-trichlorophenvn-1H-pvrazolo[3,4- 

dlDvrimidin-4-vn-amino>-oropan-1-ol acetate. 

A solution of 3-{benzyl-[6-methyl-3-methylsulfanyl-1 -(2,4,6-trichlorophenyl)-1 h+- 

pyrazolo[3,4-d]pyrimidin-4-yl]amino>-propanol (80 mg, 0.148 mmol) in 1 ml of 

methylene chloride was treated with acetic anhydrous (38 mg, 0.37 mmol) and triethyl' 

amine (38 mg, 0.37 mmol) and stirred at room temperature for 15 hours. The mixture 

was quenched with water and a few drops of dilute HCI and extracted with ethyl 

acetate. The organic layer was neutralized with aqueous sodium bicarbonate and 

washed with brine, separated, dried and concentrated to give the title compound as an 

oil. The oil was purified through silica gel column chromatography using chloroform 

as eluent to give 57 mg of the title compound as a white glass form. ’H NMR 

(CDCIj): 2.0(s,3H),2.03(m,2H), 2.45(s,3H), 2.60(s,3H), 3.74(t,2H),4.10(t,2H), 5.1 (s,2H), 

7.2-7.4(m,5H), 7.50(s,2H)ppm. 

20 Example 7 

The following compounds were prepared by the acylation of the Example 6 

starting from the corresponding hydroxy derivative. 

3-f/4-methvl-benzvl-f6-methvl-3-methvlsulfanyl-1-/2.4.6-trichlorophenyl)-1H; 

pvra7olpf3-4-dlpvrimidin-4-vl1-aminoV-propan-1 -ol acetate: 

25 ’H NMR (CDCIj): 1.99(s,3H), 1.95-2.06(m,2H), 2.22(s,3H), 2.49(s,3H), 

2.59(s,3H), 3.75(t,2H), 4.12(t,2H), 5.05(s,2H), 7.18(q,4H), 7.50(s,2H)ppm. 

2-fethvl-r3-methvlsulfanvl-1-/2.6-dichloro-4-trifluoromethylphenyl)-1 H: 

Dvrazolof3-4-d1pvrimidin-4-vfl-amino>-ethan-1 -ol acetate: 

’H NMR (CDC1,): 1.39(t,3H), 2.07(s,3H), 2.69(s,3H), 3.98(q,2H), 4.04(t,2H), 

30 4.43(t,2H), 7.77(s,2H), 8.32(s,1 H)ppm. 
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2- fbutvl-f6-methvl-3-methvisulfanvl-1-(2.4.6-trichlorophenv0-1 H-pyra2o»of3,4- 

dlpvrimldin-4-vfl-amino'V-ethan-l -ol acetate: 

’H NMR (CDClj): 0.98(t,3H), 1.3-1.5(m,2H), 1.65-1.85(m,2H), 2.04(s,3H), 

2.47(s,3H), 2.65(s,3H), 3.83(t,2H), 4.02(t,2H), 4.40(t,2H), 7.50(s,2H)ppm. 

5 Example 8 

44N44^ethvl-befTZv1VN-f3-methoxv^propvl>amino-r6-methvl-3-methvlsuHanvl»1- 

(2.4.64richlorophenvlV1H-pvrazolof3.4-dlpvrimldine. 

A solution of 3-{(4^yrazolo[3,4-d]pyrimidin-4-yl]-amlno}-propanol (96 mg, 0.15 

mmol) in 1 ml of dry tetrahydrofuran (THF) was treated with sodium hydride (60% in iO 

10 (7 mg, 0.18 mmol), then methyl iodide was added. The mixture was stirred at room 

temperature for 15 hours, then quenched with water and extracted with ethyl acetate.' 

The organic layer was dried and concentrated to give a colorless form which was 

purified through silica gel column chromatography using chloroform as eluent to give 

60 mg of the title compound as a white glass form. ’H NMR (CDCIa): 1.95(m,2H), 

15 2.32(s,3H), 2.47(s,3H), 2.56(s,3H), 3.24(s,3H), 3.39(t,2H), 3.75(t,2H), 5.01 (s,2H), 

7.15(q,4H), 7.47(s,2H)ppm. 

Example 9 

The following compounds were prepared according to the procedure of the 

Example 8 starting with the corresponding hydroxy derivative, and alkyl iodide. 

20 4-rbenzvl-(3-ethoxvpropvMamino-3-methvlsulfanvl-6-methvl-1-(2.4.6- 

trichlorophenvIVI H-pvrazolo f3.4-d|pyrimidine: 

’H NMR (CDCI3): 1.12(t,3H), 1.97(m,2H), 2.47(s,3H), 2.56(s,3H), 3.37(q,2H), 

3.48(t,2H), 3.80(t,2H), 5.07(s,2H), 7.23-7.40(m,5H), 7.49(s,2H)ppm. 

4-rbenzvl-(3-methoxvpropvMamino-3-methvlsulfanvl-6-methvl-1-(2,4,6- 

25 trichlorophenvll-l H-pvrazolo f3.4-d1 pyrimidine: 

’H NMR (CDCIj): 2.0(m,2H), 2.5(s,3H), 2.57(s,3H), 3.25(s,3H), 3.4(t,2H), 

3.8(t,2H), 5.1 (s,2H), 7^-7.4(m,5H), 7.48(s,2H)ppm. 

Example 10 

3- (Benzvl-f6-methvl-3-methvlsulfanvl-1-(2.4.6-trichlorophenvl)-1 H-pyrazolof3,4- 

30 dlPvrimidin-4-vn-amin >-propan-1-ol methvlcarbamate. 

A solution f 3-{b nzyl-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1H- 

pyrazolo[3,4-d]pyrimidin-4-yl]-amino}-propan-1-ol (100 mg, 0.191 mmol) in 2 mi of dry 

THF was treated with 6 mg of 60% sodium hydride in oil and methyl isocyanate (39 mg. 
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6.78 mmol) at room temperature and stirred at room temperature for 10 hours. The 

mixture was quenched with water and extracted with ethyl acetate. The organic layer . 

was dried and concentrated to give 110 mg of white form. The form was purified 

through silica gel column chromatography to give 79 mg of the title compound as a 

5 white glass form. ’H NMR (CDCI,): 2.03(m,2H), 2.51 (s,3H), 2.59(s,3H), 2.77(d,3H), 

3.79(t,2H), 4.12(t,2H), 4.50(brs,1H), 5.17(s,2H), 7.2-7.45(m,5H), 7.51(s,2H)ppm. 

Example 11 

The following compounds were prepared according to the procedure of Exampl 

10 starting from the corresponding hydroxy derivative and methyl isocyanate or methyl- 

10 thioisocyanate. 

3-{/4-methvl-benzvl1-f6-methvl-3-rnethvlsulfanvl-1-(2.4.6-trichlorophenv0-1 H- ' 

Dvrazolof3.4-dlPvrimidin-4-vn-amino>-propan-1-ol methvlcarbamate: 

’H NMR (CDCI3): 2.02(m,2H), 2.36(s,3H), 2.49(s,3H), 2.59(s,3H). 2.77(d.3H). 

3.76(t,2H), 4.12(t,2H), 4.55(brs,1H), 5.12(s,2H), 7.29(q,4H), 7.50(s,2H)ppm. 

15 4-Mp-methvlbenzvn-3-fN-methvlsutfanvlcarbamovloxypropvMamino-3- 

rnethvlsulfanvl-6-methv1-1-/2.4.6-trichlorophenvO-1H-pyrazolof3.4-d1pvrimidineancft-f(P- 

methvlbenzvn-3-(N-methv1carbamovtthiopropvt)lamino-3-methv1sulfanvl-6-methvl-1-(2.4.6- 

trichlorophenvIM H-Pvrazolof3.4-d1pyrimidine: 

A mixture of the title compounds was obtained in a 2:1 ratio. ’H NMR (CDCI3): 

20 2.05-2.25(m,2H), 2.36(s,3H), 2.51 (s,3H), 2.59(s,1/3x3H), 2.60(2/3x3H), 2.75(d, 1/3x3H), 

3.05(d,2/3x3H), 3.78(t.2H), 4.47(t.2/3x2H), 4.54(t,1/3x2H). 5.06(s,2H), 6.2(brs,2/3H). 

6.5(brs, 1/3H), 7.19(q,4H), 7.51(s,3H)ppm. 

Example 12 

3-fBenzvl-f6-methvl-3-methvlsulfinvl-1-(2.4.6-trichlorophenvn-1H-pvrazolo|3.4- 

25 dlpvrimidin-4-vn-amino'V-propanol. 

A solution of 3-{benzyH6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1H- 

pyrazolo[3I4-d]pyrimidin-4-yl]-amino}propanol (42 mg, 0.077 mmol) and m- 

chloroperbenzoic acid (14 mg, 0.081 mmol) in 0.5 ml of methylene chloride was stirr d 

at room temperature for 3 hours. The mixture was quenched with water and saturated 

30 sodium thiosulfate, and extracted with methylene chloride. The organic layer was 

washed with saturat d sodium bicarbonate, dried and c ncentrat d to giv am oil which 

was purified thr ugh .silica gel column chromatography using 2% methanol in 

chior f imas elu nt to give 46 mg of the titl compound as a white gla&s form. 'H 
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NMR (CDCI,): 1.88(m,2H), 2.54(s,3H), 2.73(s,3H), 3.5-3.7(m,4H), 4.3(m,lH), 

5.15(ABq,JAB=16Hzt2H), 7.2-7.4(m,5H), 8.47(ABq,2H)ppm. 

Example 13 

The following compounds were prepared by the method of Example 12 starting 

5 with the corresponding methylsutfanyt derivative. 

4-fn-butvl-ethvftamino-3-methvlsulfinvl-6-methvl-1-f2.4.6-trichlorophenvl>-1 H- 

pvrazolor3.4-dlPVrimidine: 

’H NMR (CDCI,): 0.98(t,3H), 1.35(t,3H), 1.46(m,2H), 1.71(m,2H), 2.48(s,3H), 

3.08(s,3H), 3.65-4.10(m,4H), 7.52(ABq,JAe=2Hz.2H)ppm. 

10 4-diethvlamino-3-methvlsulfinvl-6-methvl-1 -(2.4,6-trichlorophenvD-1 H-pvrazolof3.4- 
* 

dl pyrimidine: 

’H NMR (CDCI,): 1.36(t,6H). 2.49(s.3H). 3.11(s,3H), 3.78(m,2H), 3.99(m,2H), 

7.52(ABq, JAB=1.7Hz, 2H)ppm. 

Example 14 

15 The following compounds were prepared by the method similar to that of the 

Example 12 starting with the corresponding methylsulfanyl derivative and 2.5 

equivalents of m-chloroperbenzoic acid in methylene chloride and stirred at room 

temperature for 15 hours. 
3-fbenzvl-r6-methvl-3-methvlsulfonvl-1-(2,4.6-trichlorophenvlV1H-Pvrazolor3.4- 

20 dlpyrimidin-4-vn-aminoVpropanol: 

’H NMR (CDClj): 1.8(m,2H), 2.52(s,3H), 3.40(s,3H), 3.60(tf2H), 3.90(t,2H). 

5.16(s,2H), 7.2-7.4(m,4H), 7.50(s.2H)ppm. 

3- //4-methvl-benzvn-fB-methvl-3-methvlsulfonvl-1-f2.4.6-trichlorophenvl)-1H- 

pyrazolor3.4-d1pvrimidin-4-vn-amino>-propanol: 

25 ’H NMR (CDCI3): 1.8(m,2H), 2.34(s,3H), 2.52(S,3H), 3.43(s,3H), 3.61 (t,2H), 

3.90(t,2H), 5.14(s,2H), 7.13(s,4H), 7.56(s,2H)ppm. 

4- /N-butvl-N-ethvl1amino-6-methv1-3-methvlsulfonvl-1 -(2.4,6-trichlorophenvn-1 H- 

pvrazolor3.4-d1PVrimidine: 

’H NMR (CDClj): 0.95(t,3H), 1.30(t,3H), 1.37(m,2H), 1.69(m,2H), 2.47(s.3H). 

30 3.42(s,3H), 3.85(t,2H). 3.93(q.2H)t 7.53(s.2H)ppm. 

4-N.N-diethvlamin -fi-m thvl-3-methylsulfonvl-1-(2,4,6-trichlorophenvl)-1 H- 

pvraz lof3.4-dlpyrimidin : 

’H NMR (CDCI,): 1.29(t,3H). 2.45(s,3H). 3.40(s,3H). 3.91 (q,2H), 7.50(s,1 H)ppm. 
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9^|sJAuM-N-r6-m«^vl-3-methvtsuttenvt-1-r2.4.6^chlorophen\4V1H-pyra2olor3,4- 

dlpvrimldin-4-vn-amino>-ethanol: 

’H NMR (CDCIj): 0.95(t,3H), 1.30-1.50(m,2H), 1.50-1.70(m,2H), 2.66(s,3H), 

2.76(t,2H), 3.16(t,2H), 3.44(s,3H), 3.94.0(m,1H), 4.79(t,2H), 7.55(s,2H)ppm. 

Example 15 

Pfhvl.bijtvl-r6-methQxv-3-methvtsutfanvi-1-(2.4.6-trichlorophenv0-1H-pvra2olof3.4- 

dl pvrimldin-4-vn amine 

To 1 ml of methanol was added sodium (25 mg) and the mixture was stirred 

until all the sodium was dissolved completely. The resulting solution was treated with 

ethyl-butyl-[6-chloro-3-methylsuifanyl-1-(2,4,6-trichlorophenyl)-lH-pyrazolo[3>4- 

d]pyrimidine-4-yl]amine (100 mg. 0.21 mmol) and heated at reflux for 3 hours. The 

mixture was quenched with water and extracted with ethyl acetate. The organic layer 

was dried and concentrated to give an oil residue. The oil residue was purified by silica 

gel column chromatography to give 73 mg of the title compound as a colorless oil. ’ H 

NMR (CDCI,):0.96(t,3H), 1.35(t,3H), 1.42(m,2H), 1.71 (m,2H). 2.63(s,3H), 3.74(dd,2H). 

3.86(q.2H). 3.91 (s,3H). 7.46(s,2H)ppm. 

Example 16 

P.Rtrtvl-2-r 6-methvl-3-m ethvlsulfanvl-1 -(2.4.6-trichlorophenvn-l H-pyrazolo [3,4- 

dlDvrimidin-4-vn-malonic acid dimethvlester 

A suspension of 60% sodium hydride in oil (0.240 g, 6 mmol) in 5 ml of 

dimethylsulfoxide (DMSO) was treated with dimethyl butylmalonate (0.948 g, 6 mmol). 

After stirring for 10 minutes, 4-chloro-3-thiomethyl-6-methyl-1 -(2t4,6-trichlorophenyl)-1 H- 

pyrazolo[3,4-d]pyrimidine (1.182 g. 3 mmol) was added and the resulting mixture was 

heated at 100° C for 1 hour. The mixture was quenched with water and extracted with 

ethyl acetate. The organic layer was dried and concentrated to give the crude product 

as an oil which was diluted with 2-propanol and concentrated to dryness to give a 

yellow solid. The solid was purified through silica gel column chromatography, using 

60:40 of chlorofomrr.hexane to 80:20 of chlorofommhexane as eluent, to give 1.349 g 

of product as a yellow solid which was triturated with methanol to give 669 mg of yellow 

solid, m.p. 146-152°C; ’H NMR(CDCl,): 0.81 (t,3H), 1.10-1.40(m,4H), 2.54-2.63(m,2H), 

2.65(s,3H), 2.66(s,3H). 3.84(s,6H), 7.52(s,2H)ppm. 
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Examole 17 

2-Butvt-2-r6-methvl-3-methvlsulfanvM-(2.4.6-trichlorophenvl)-1H-pvrazolor3.4- . 

dlovrimidin-4-vn-malonic add diethvlester 

The title compound was prepared starting with diethyl butylmalonate and 

5 employing the procedure of Exampl 16, m.p. 148-150°C; ’H NMR(CDCI3): 0.60(t,3H), 

1.1-1,4(m,10H), 2.45-2.65(m,2H), 2.63(s,3H), 2.64(8,3^1), 4.29(q, 4H), 7.50(s,2H)ppm. 

Example 18 

2-r6-Methvl-3-methvlsu!fanvl-1-/2.4.64riehlorophenvlV1H-pvrazolor3,4-dlPvrimidin- 

4-vnhexanonie acid methvl ester 

10 A solution of 2-butyl-2-[6-methyI-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1H- 

pyrazolo[3,4-d]pyrimidin-4-yl]-malonic acid dimethylester (311 mg, 0.57 mmol) in 4 ml 

of toluene was treated with 1.5 M diisobutylaluminum hydride (DIBAL) (0.84 ml, 1.254 

mmol) and stirred at room temperature for 1 hour. An additional 0.3 ml of DIBAL was 

added and the resulting mixture was stirred for an additional 15 minutes. The mixture 

15 was quenched with methanol and stirred for 1 hour and filtered through celite. The 

filtrate was concentrated to dryness. The residue was taken up with water and 

chloroform. The organic layer was dried and concentrated to give 290 mg of crude 

material which was purified through silica gel, using chloroform as eluent, to give 164 

mg of the title compound as a yellow solid. ’H-NMRfCDCIj): 0.87 (t,3H), 1.2* 

20 1.5(m,4H), 1.96-2.10(m.1H), 2.1-2.3(m,1H), 2.68(s,3H), 2.69(s,3H), 3.71 (s,3H), 

4.22(t,1H), 7.50(s,2H)ppm. 

Example 19 

2-f6-Methvl-3*methvisu»fanvM-f2.4.6-trichlorophenvl>-1H-pvra2olof3.4*<f|pvrimidin* 

4-vl-hexanonic acid ethyl ester 

25 The title compound was prepared by the method of Example 18 starting with 2- 

butyl^-IS-methyl-S-methylsulfanyl-l-I^^.B^richlorophenylJ-IH-pyrazolop^lpyrimidin- 

4-ylJ-maIonic acid diethylester. ’H NMR(CDCI3): 0.88(t,3H), 1.20(t,3H), 1.2-1.5(m,4H), 

2.0-2.1(m,1H), 2.1-2.3(m,1H), 2.67(s,3H), 2.69(s,3H), 4.19(q, 2H), 4.39(t,lH), 

7.50(s,2H)ppm. 

30 
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Examole 20 

9.gthvl-2-r6-metHvl-3-methvlsulfanvM -f2.4,6-trichiorophenyl)-1 H-pyrazolo[3,4- 

rf)pvrimidirv4-vn-hexanonie acid methvl ester 

A solution of 2-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1H- 

5 pyrazoIo[3,4-dlpyrimidin-4-yl]-hexanonic add methyl ester (217 mg, 0.445 mmol) in 1 

ml of DMSO was treated with 60% sodium hydride In oil (46 mg, 1.15 mmol). After 

stirring for 20 minutes at room temperature, ethyl iodide (02 ml) was added and the 

mixture was stirred at room temperature for 15 hours. The mixture was quenched with 

brine and extracted with ethyl acetate. The organic layer was washed twice with brine, - 

10 separated, dried and concentrated to give 233 mg of the crude material which was 

purified through silica gel column chromatography, using methylene chloride as eluent, 

to give 146 mg of the title compound as an off-white solid. ’H NMR(CDCI3): 0.74(t,3H), 

0.83(t,3H), 1.2-1.4(m,2H), 2.1-2.55(m,4H), 2.64(s,3H), 2.70(s,3H, 3.74(s,3H), 

- 7.51(s,2H)ppm. 

15 Example 21 

4.M-Ethvl-pentvn-6-methvl-3-methvlsulfanvl-1-f2.4.6-trichlorophenyl)-lH: 

pyramloT3.4-dlpyrimidine and S-fS-methyl-S-methyisuifanyl-l-tZ^.e-trichlorophenyl): 

1 H-pvrazolor3.4-d1pyrimidin-4-vn-heptan-3-o1 

A solution of a-ethyl^-ie-methyl-S-methyisulfanyl-l^^.e-trichlorophenylJ-lH- 

20 pyrazolo[3,4-dlpyrimidin-4-yl]-hexanonic acid methyl ester (89 mg, 0.173 mmol) in 2 ml 

of dimethytformamid (DMF) was treated with lithium iodide and heated at reflux for 5 

hours. An additional lithium iodide (433 mg) was added and the mixture was heated 

for an additional 1 hour. The mixture was neutralized with acid and extracted with ethyl 

acetate. The organic layer was washed with brine, dried and concentrated to give 79 

25 mg of the crude material which contains two major components which were separated 

by column chromatography to give two fractions. One of the fractions showed a pure 

component of 3-{6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1 H-pyrazolo[3,4- 

d]pyrimidin-4-yl]-heptan-3-ol and the other fraction contained a mixture of the title 

compounds at a weight ration of 55 to 45. ’H NMR(CDCI3) for 3-[6-methyl-3- 

30 methylsulfanyl-1 -(2,4,6-trichlorophenyl)-1 H-pyrazolo[3,4-d]pyrimidin-4-yl]-heptan-3-ol: 

0.68(t,3H), 0.79(t,3H), 0.8(m,lH), 1.1-1.5(m,3H), 2.0-2.2(m,2H), 2.2-2.5(m,2H), 

2.67(s,3H), 2.72(s,3H), 5.79(s,1H), 7.51(s,2H)ppm. 1H NMR (CDCI3) f r the mixture of 

th titl compounds: 1.4-2.4(m,10H), 1.6-1.8(m,0.55x2H), 1.8-2.0(m,0.55x2H), 2.0- 
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2.2(m,0.45x2H), 2.2-2.4(m,0.45x2H), 2.665(s,0.55x3H), 2.672(s,0.45x3H), 

2.686(s,0.55x3H), 2.718(0.45x2H), 3.34(m,0.55H), 5.79(s,0.45H)t 7.49(s,0.55x2H), 7.51 

(s,0.45x2H)ppm. 

Example 22 

5 A. 2-f2-Ethvl-butvrvlV-3-ethoxv-but-2-enenitrile 

A mixture of 4-ethyl-3-oxo-hexanenitrile (1.013g, 7.28 mmol), acetic anhydride 

(1.5 ml) and triethyl orthoacetate (1.240 g, 7.64 mmol) was heated to reflux overnight. 

The reaction mixture was taken up in ethyl acetate and water. The brine and the ethyl 

acetate layer were separated. The organic layer was dried and concentrated to give 

10 1.262 g of dry oil which was used directly for the next reaction. ’H NMR (CDCI,): 0.8- 

1.0(m,6H), 1.44(t,3H), 1.4-1 .B(m,4H), 2.61 (s,3H), 3.03(m,1 H), 4.28(q, 2H)ppm. 

B. 1 -r5-amino-3-methvl-1 -/2 4.6-trimethvlphenvl)-1 H-pvra2ol-4-vn-2-ethvl-butan-1 -one 

A mixture of 2-{2-ethyl-butyryl)-3-ethoxy-but-2-enenitrile (407 mg, 1.94 mmol) and 

trimethylphenylhydrazine (280 mg. 1.86 mmol) in 5 ml of methanol was heated at reflux 

15 for 5 hours. The mixture was quenched with water and extracted with ethyl acetate. 

The organic layer was dried and concentrated to give 584 mg of brown oil. The brown 

oil was purified through silica gel column chromatography, using 1: 1 of hexane: 

chloroform as eluent, to give 222 mg of yellow solid. 1H NMR (CDCI3): 0.8-1.0(two sets 

of t,6H), 1.4-1.9(m,4H), 2.04(s,6H), 2.22(s,3H), 2.32(s,3H), 2.54(s,3H), 2.85-3.05(m,1 H). 

20 5.71(brs,2H), 6.97(s,2H)ppm. 

C. 4-f1-ethvl-propvl1-6-methvl-3-methvlsulfanvl-1-f2.4.6-trimethvlphenvl)-1_Hz 

pvrazolor3.4-dlpyrimidine 

A mixture of 1-[5-amino-3-methyl-1-(214,6-trimethylphenyl)-1H-pyrazol-4-yl]2-ethyl- 

butan-1-one (598 mg, 1.91 mmol), acetamide (2.311 g, 39.1 mmol) and ammonium 

25 chloride (2.057 g, 38.5 mmol) was heated at reflux of 5 hours. An additional 2.029 g 

of acetamide was added and the mixture was heated for an additional 16 hours (tic 

showed some starting material left). An additional 2.049 g of acetamide was added and 

the mixture was heated an additional 6 hours and GC-MS showed that the reaction was 

finished. The mixture was quenched with water and extracted with ethyl acetate. The 

30 organic lay r was dried and concentrated to dryness to give a brown oil. The brown 

oil was purified through silica gel column chromatograph to give 221 mg of the title 

compound as an oil. 1H NMR (CDCI3): 0.86(t,6H), 1.70-1.85(m,2H), 1.91(s,6H), 1.90- 

2.05(m,2H), 2,34(s,3H), 2.70(S,3H), 2.74(s.3H)3.15-3.30(m,1H), 6.98(s,2H)ppm. 



WO 94/13677 PCT/US93/11333 

-39- 

Example 23 

4-/1 ^nethoxvmethvl.proDoxvl-3.6-dimethvt-1-(2.4.6-trimethviphenvl)-1 H-pyrazolo^^ . 

dl pyrimidine 

A mixture of 1-methoxy-2 butanol (208 mg, 1.99 mmol) and sodium hydride (53 

5 mg, 1.33 mmol) in dry THF (1 ml) was stirred at room temperature for 10 minutes. The 

mixture was treated with 4-chloro-3,6-dimethyl-1-(2,4,6-trimethylphenyl)-1H- 

pyrazoloro[3,4-d]pyrimidine (200 mg, 0.665 mmol) and stirred at room temperature f r 

2 hours. The mixture was quenched with water and extracted with ethyl acetate. The 

organic layer was dried and concentrated to give an oil which was purified through 

10 silica gel column chromatography using chloroform as eluent to give 185 mg of the title 

compound as an off-white solid. 1H NMR (CDCI3): 1.02 (9t,3H), 1.7-1.9(m,2Hj, 

1.90(s,3H), 1.91 (s,3H), 2.30(s,3H), 2.53(s.3H), 2.62(s,3H), 3.41(s,3H)(, 3.5-3.89(m.2H). 

5.64(m,lH), 6.94(s,2H) ppm. 

Example 24 

15 A. 2-/2-Ethvl-hexanovn-3-methoxv-but-2-enentrile 

The title compound was prepared by the method of Example 22A starting with 

4-ethyl-3-oxo-octanenitrile, acetic anhydride and trimethyl orthoacetate to give a brown 

oil which was purified through silica gel to give a light brown oil as a mixture of two 

isomers. ’H NMR (CDCI,): 0.8-0.95(m,6H), 1.1-1.8(m,8H), 2.62(2 sets of s,3H), 3.0- 

20 3.2(m,1H), 4.0(two sets of s)ppm. 
B. l-r5-amino-3-methvl-1-f2.4.6-trimethvlphenvn-1H-pvrazoU-vn2-ethvl-hexan-1-pne 

The title compound was prepared by the method of Example 22B starting with 

2-(2-ethyl-hexanoyl)-3-methoxy-but-2-eneitrile andtrimethylphenylhydrazine, as ayellow 

oil. 1H NMR (CDCI3):0.85-1.0(m,6H), 1.20-1.40(m,4H), 1.40-1.70(m,2H), 1.70- 

25 1.85(m,2H), 2.026(s,3H),2.033(s,3H), 2.32(s,3H), 2.51 (s,3H), 2.98-3.05(m.1H), 

5.67(s,2H), 6.96(s,2H)ppm. 
C. 4.M-ethvl-pentvn-6-methvl-3-methvlsulfanvl-1-f2.4.6-trimethvlphenyl)-1_H: 

pvra2olof3.4-d1pyrimidine 

The title compound was prepared by the method of Example 22C starting with 

30 1 -[5-amino-3-methyt-1-(2,4,6-trimethylphenyJ)-1 H-pyrazol-4-yl]2-ethyl-hexan-1 -one and 

acetamide to give the title compound as a clear oil. 1H NMR (CDCI3): 0.86(t,6H), 1.2- 

1.4(m, 4H), 1.7-1.9(m,2H), 1.9-2.0(m.2H). 1.91(s,3H), 1.93(s,3H), 2.35(s,3H), 

2.70(s,3H),2.74(s,3H), 3.24-3.35(m,1H), 6.99(s.2H)ppm. 
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The following Preparations illustrate the preparation of the starting materials 

5 

10 

used in the above Examples. 

Preparation A 

fi.Amino-3-methvlsulfanvl-l -f2.4.6-trichlorophenvlV-1 H-pyrazole-4-carboxamide: 

A mixture of bis(methythlo)methylenecyanoacetamide (7.800 g, 50 mmol) and 

2,4,6-trichlorophenylhydrazine (10.575 g, 60 mmol) in 250 ml of methanol was heated 

at reflux for 2.5 hours. The mixture was cooled and water was added. Precipitat 

formed and filtered to give 14.323 g (81.5% yield) of the title compound as a whit 

solid. ’H NMR(CDClj): 2.6 (s,3H), 5.5(brs, 2H), 7.5(s.2H) ppm. Recrystailization of 

a small portion of the solid from chloroform gave white crystals; m. p. 198-199 °C. 

Anal. Calc, for C„H9CI,N4OS: C. 37.57; H, 2.58; N. 15.93; Found: C, 37.54; H, 2.51; ' 

N, 15.73. 

Preparation B 

1. s.Amino-3-methvisulfanvl-1-f2.6-dichloro-4-trifluoromethvlphenyl)-1H: 

15 pYrfl7ole-4-carboxamide 

The title compound was prepared as a white solid by the procedure f 

Preparation A starting with 2,6-dichloro4-trifluoromethylphenylhydrazine. ’H NMR 

(CDCIj): 2.58(s,3H), 5.25(brs.2H). 7.72(s,2H)ppm. 
2. 5.amino.3-methvlsulfanvl-1-f2.4.6-trimethvlphenvn-1H-pyrazole-4_- 

20 carboxamide. 

The title compound was prepared as a white solid by the procedure of 

Preparation A starting from 2.4,6-trimethylphenylhydrazine. ’H NMR (CDCI3): 1.98 

(s,6H), 2.25(st3H), 2.5(s,3H), 5.2(brs,2H), 7.9(s,2H) ppm. 
3 s-amino-S-methvIsulfanvI-I^.S-dichloro^-trifluoromethviphenYn-lH; 

25 pYra7ole-4-carbonitrile 

The title compound was prepared by the procedure of Preparation A starting 

with bis(methylsulfanyl)methylenemalononitrile and 2,6-dichloro-4- 

trifluoromethylphenylhydrazine. ’H NMR(CDCI3): 2.5(s,3H),4.5(s,2H),7.75(s,2H)ppm. 

4. S-amino-1 -fg.4.6-trichloroDhenvn-1 H-Pvrazole-4-carbonitrile 

30 The title compound was prepared as an orange solid, m.p. 208.5-209.5°C by 

the proc dure of Preparati n A starting with ethoxymethylenemalononitrile and 2,4,6- 

trichlorophenylhydrazine. 

’H NMR(CDCI3): 4.5(brs,2H), 7.5(s,2H), 7.7(s,1H)ppm. 



WO 94/13677 PCT/US93/11333 

-41- 

Preparation C 

5^mtno^mpfrivlsutfanvt-1 ./2.6-diehloro-4-trifluoromethvlphenvlV1 H-pyrazole-4- 

r-arboxamide. 

A mixture of 5-amino-3-methytsulfanyl-1 -(2,6-dichloro-4-trifluorornethylpheny1)-1 H- 

5 pyrazole-4-carbonitrile (2.7 g, 7.35 mmol), 30% hydrogen peroxide (10 ml), ammonium 

hydroxide (90 ml), methanol (70 ml) and water (15 ml) was stirred in a pressure reactor 

for 10 hours. The mixture was filtered and washed with water to give an off-white solid. 

The filtrate was diluted with water and extracted with ethyl acetate. The organic layer 

was dried and concentrated to recover more product as an off-white solid. Both 

10 portions of off-white solid were combined to give 1.400 g of the desired title compound 

which was identical to the first title compound of Preparation B. 

Preparation D 

5-Amino-1-/2.4.&-trichlorophenvl)-1H-Pvrazole-4-carboxamide. 

To a cooled concentrated sulfuric acid (10 ml) was added portionwise 5-amino- 

15 1-(2,4,6-trichlorophenyl)-1 H-pyrazole-4-carbonitrile (4.000 g, 13.9 mmol) over a period 

of 45 minutes. The reaction mixture was allowed to stir at room temperature for 1 hour 

after addition. The mixture was poured over ice with stirring and the solution was 

neutralized with 15% NaOH in ice-bath. Precipitate formed and was filtered to give 3.57 

g of yellow solid. ’H NMR (CDCI3): 5.3(brs,2H), 5.6(brs,2H), 7.5(s,2H), 7.7(s,1H)ppm. 

20 Preparation E 

2-Cvano-3-/N,-2.4.6-trichlorophenvlhvdrazino1but-2-enoic acid amide. 

A mixture of 2-cyano-3-ethoxy-but-2-enoic acid amide (616 mg, 4 mmol) and 

trichlorophenylhydrazine (730 mg, 4 mmol) in 15 ml of ethanol and 3 ml of chloroform 

was heated at reflux for 6 hours to give 754 mg of the title compound as a white solid, 

25 m.p. 204-206°C. ’H NMR (DMSO;d6): 2.35(s,3H), 6.95(brs,2H), 7.6(s,2H), 7.95(s,1 H), 

11.7(s,1H)ppm. 

Preparation F 

2-Cvano-3-/N*-2.4.6-trichlorophenvlhvdrazino)pent-2-enoic acid amide. 

The title compound was prepared as a yellow solid by the procedure analogous 

30 to Preparation E starting from 2-cyano-3-methoxy-pent-2-enoic add amide. ’H NMR 

(CDCIj): 1.2(t,3H), 3.0(q.2H), 4.0(s.3H), 5.5(brs,1H), 6.0(brs,lH)ppm. 
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Preoaration G 

3.6-Dimethvi-142 4.6-triehlorophenvtVI H-pyrazolor3.4-dlDVrimidine-4-ol. 

A mixture of 2-cyano-3-(N'-2,4I6-trichlorophenylhydrazino)but-2-enoic add 

amide (0.620 g, 2.02 mmol) and acetamide (1 g, 16.95 mmol) was heated at reflux for 

5 15 hours. The mixture was cooled and diluted with water and extracted with 

chloroform. The organic layer was separated dried and concentrated to give 0.325 g 

(47%) of the title compound as a brown solid. ’H NMR (CDCI,): 2.5(s,3H), 2.7(s,3H), 

7.5(s,2H) ppm. 

Preparation H 

10 3-Ethvl-6-methvl-1 -f2.4.6-trichtorophenvlV1 H-pvrazolor3.4-dlpyrimidine-4-oi. 

The crude material of the title compound was prepared as a brown solid by the 

procedure analogous to Preparation G and was used directly for the next step without 

purification. 

Preparation I 

15 2-Cvano-3-fN’-2.4.6-trichloroehenv1hvdrazino1hex-2-enoic acid amide. 

The title compound was prepared as a yellow solid by the procedure analogous 

to Preparation E starting from 2-cyano-3-methoxy-hex-2-enoic acid. ’H NMR (CDCIj): 

1.07(t,3H), 1.71 (m,2H), 2.87(dd,2H), 6.19(s,1H)t 7.29(s,2H), 11.50(s.1H)ppm. 

Preparation J 

20 5-Amino-3-n-propvi-1 -f2.4.6-trichlorophenvll-1 H-pvrazole-4-carboxamide. 

A solution of 2-cyano-3-(N,-2,4,6-trichlorophenylhydrazino)-hex-2-enoic acid 

amide (1.920 g, 5.552 mmol) and acetamide (3.262 g, 55.20 mmol) was heated at reflux 

for 3 hours. The reaction mixture was cooled and treated with 20 ml of water. 

Precipitate formed and was filtered to give 2.024 g of a beige solid. The solid was 

25 dissolved in ethyl acetate and water. The organic layer was separated, dried and 

concentrated to give 1.685 g of the title compound. ’H NMR (CDCI3): 1.02(t,3H), 

1.82(m,2H), 2.75(t,2H), 5.4(brs, 1H), 5.55(brs, 1H), 7.5(s,2H)ppm. 

Preparation K 

3-n-Propvl-6-methvl-1 -/2.4.6-trichlorophenvn-1 H-pvrazolof3,4-dlpyrimidine-4-oj. 

30 Th title c mpound of Preparation J (1.617 g, 4.85 mm I) and acetamide (3.203 

g, 5.42 mm I) were h ated at reflux for 5 hours. Liquid chromatography (tic) indicated 

that all the starting material was consumed. The mixture was cool d and quenched 

with water. Precipitat form d and was flit red to give a b ig solid. The solid was 
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dissotved in chloroform and water. The organic layer was separated, dried and 

concentrated to give 1.617 g of brown oil of the title compound. ’H NMR (CDCI,): 

0.95(t,3H), 1.84(m,2H), 2.44(s,3H), 2.95(t, 2H), 7.48(s, 2H), 11.15(brs,1H)ppm. 

Preparation L 

5 s-Amino-1 -napthtvi-3-methvlsutfanvt-t H-Pvrazole-4-carboxamide. 

The title compound was prepared as a yellow solid by the procedure of 

Preparation A starting with bis(methylsulfanyl)methylenecyanoacetamide and 

naphthyihydrazine. ’H NMR (CDCI,): 2.6(s,3H), 4.0(s,1H). 5.3(brs,1H), 5.4S(brs, 1H), 

7.45-7.6(m,5H), 7.9-8.05(m,2H)ppm. 

10 Preparation M 

3.6-DimethvM-/2.4.6-trimethvlphenvl)-1H-pvrazolor3-4-dlPVrimidine-4-ol. 

A mixture of 2-cyano-3-ethoxy-but-2-enoic acid amide (573 mg, 3.72 mmol), 

2,4,6-trimethylphenylhydrazine HCI salt (695 mg, 3.72 mmol), triethylamine (377 mg, 

3.73 mmol) in 5 ml of methanol was heated at reflux for 15 hours. The reaction mixtur 

15 was cooled and diluted with water, extracted with ethyl acetate. The organic layer was 

dried and concentrated to give 434 mg of brown solid which was used directly for the 

next reaction. The brown solid was treated with acetamide (1.600 g, 27 mmol) and 

heated at reflux for 15 hours. The reaction mixture was cooled, diluted with water and 

extracted with ethyl acetate. The organic layer was dried and concentrated to give 400 

20 mg of dark-reddish solid which was purified through silica gel column chromatography 

using chloroform as eluent to give 110 mg of tan solid of the title compound. H NMR 

(CDCIj): 2.0(s,3H), 2.3(s,3H), 2.45(s,3H), 2.65(s,3H), 7.0(s,2H)ppm. 

Preparation N 

R-Methvl-3-methvlsulfanvl-1 -f2.4.6-trichlorophenvl>-1 H-pyra2olof3,4-dlpYrimidine: 

25 
A mixture of 5-amino-1-(2,4,6-trichlorophenyl)-3-methylthiopyrazole-4- 

carboxamide (7.032 g, 20 mmol) and acetamide (8.850 g, 150 mmol) was heated at 

reflux for 15 hours. The mixture was cooled and quenched with water and a small 

amount of methanol. Precipitate formed and was filtered to give 4.343 g (58%) of a 

30 brown solid of the title compound. 'H NMR(CDCI3): 2.5(s,3H), 2.65(s,3H), 7.5(s,2H), 

12.2(brs,1H)ppm. 
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Preoaration 0 

6.Methvl.3-mflthvl5ulfanvl-1-/2.6-dlchloro-4-trifluoromethvlphenvn-1H- 

pvrazolof3.4-dlpyrimid1ne-4-ol. 

The title compound was prepared in 66% yield as a yellow solid by the method 

5 analogous to that in Preparation N. ’H NMR (CDCIa): 2.5(s,3H), 2.65(s,3H), 

7.75(s,2H), 11.6(brs,1H)ppm. 

Preparation P 

6.Methvt-3-methvlsulfanvi-1-/2.4.6-trimethvlDhenvlV1H-pvra2oior3,4-dlpYrimidine; 

4-ol. 

10 A mixture of 5-amino-3-methylsulfanyI-1-(2I4,6-trimethylphenyl)^-carboxamide 

(340 mg, 1,17 mmol) and acetamide (691 mg, *11.7 mmol) was heated at reflux for 9 

hours. The reaction mixture was quenched with water and extracted with ethyl acetate. 

The organic layer was dried and concentrated to give the title compound as a brown 

solid in 74% yield. ’H NMR (CDCI3): 2.0(s,6H), 2.3(s,3H), 2.5(s,3H), 2.6(s.3H), 

15 7.0(s,2H), 11.7(brs,1H)ppm. 

Preparation Q 

6-Methvt-1-/2.4 6-triehlorophenvh-1H-Pvrazoiof3,4-d1pyrimidine=4^l was prepared 

as a tan solid in 91% yield by the method of Preparation P starting with 5-amino-1- 

(2,4,6-trichlorophenyl)-1H-pyrazole-4-carboxamide. ’H NMR (CDCI3): 2.5(s,3H), 

20 7.5(s,2H), 8.3(s,1H)ppm. 
3-Methyisuifanvt-1-/2.4.6-trichlorophenvl>-1H-pyrazolof3,4-d1pYrimidine-4-oJwas 

prepared as a yellow solid in 75% yield by the method of Preparation P starting with 5- 

amino-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1 H-pyrazole-4-carboxamide and 

formamide. ’H NMR (CDCls): 2.65(s,3H), 7.55 and 7.60(2 sets of s,2H), 7.8(s,0.5H). 

25 8.15 and 8.25(2 sets of s,1H) 12.0(brs,0.5H)ppm. 

3.MethvlsuHanvM-f2.6-dichloro-4-trifluoromethvlphenvl)-1H-pvrazolof3>4: 

<f)pvrimidine-4-ol was prepared as a white solid in 83% yield by the method of 

Preparation P starting with 5-amino-3-methylsulfanyl-1-(2,4-dichloro-6- 

trifiuoromethyiphenyl)-1H-pyrazole-4-carboxamide and formamide. ’H NMR (CDCl3): 

30 2.6(s,3H), 7.72(s,2H), 8.0(s,1H), 12.1(brs,1H)ppm. 

a-M thvlsulfanvl-1 -/p-naohthvl)-1 H-Dvrazolof3,4-dlpY.rimidin -4; 

ol was pr pared as a brown solid in 64% yield by the method f Preparati n P starting 
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with 5-amino-3-methylsutfanyl-1 -{a-naphthyl)-1 H-pyrazoie-4-carboxamide and fomnamide. 

’H NMR (CDCIj): 2.7(s,3H), 7.2-7.7(m,5H). 7.7-8.1(m,3H)ppm. 

3- Methvlsulfanvl-6-trifluoromethvl-1-(2.4.6-trichlorophenvlHH-pvrazolof3,4- 

gflpvrimidine-4-ol was prepared as a white solid, m.p. 220-229°C, in 61% yield by the 

5 method of Preparation P starting with 5-amino-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)- 

1 H-pyrazole-4-carboxamide and trifluoroacetamide. ’H NMR (CDCIj): 2.6(s,3H), 

7.5(s,2H)ppm. 

Preparation R 

4- Chloro-6-ethvl-3-methvlsulfanvl-1 -(2.4.6-triehlorophenvn-1 H-pyrazolof3A- • 

10 dlpvrimidine 

A mixture of 5-amino-3-methyisulfanyl-1-{214r6-trichlorophenyl)-lH-pyrazole-4- 

carboxamide (1.0 g, 2.84 mmol) and propionamide (2.100 g. 28.77 mmol) was heated 

at 200°C for 15 hours. The mixture was quenched with water and extracted with ethyl 

acetate. The organic layer was dried and concentrated to give 600 mg of a crude 

15 material which contains the desired product as well as an unidentified compound. The 

crude material was treated with 1.5 ml of phosphorous oxychloride and heated at reflux 

for 3 hours. The reaction mixture was cooled and poured over ice-water and stirred. 

Precipitate formed and was filtered to give 712 mg of the title compound as a brown 

solid. ’H NMR (CDCIj): 1.3(t,3H), 2.7(s,3H), 3.0(q,2H), 7.5(s,2H)ppm. 

20 Preparation S 

4-Chloro-3-methvlsulfanvl-6-methvl-1 -(2.4.6-trichlorophenyl)-1 H-pyrazolo r3A 

dlpvrimidine 

Amixture of 3-methyisulfanyl-6-methyl-1 -(2,4,6-trichlorophenyl)-1 H-pyrazolo [3.4- 

d]pyrimidine-4-ol (3.700 g, 9.85 mmol) and phosphorous oxychloride (18.115g, 11ml) 

25 was heated at reflux for 4 hours. The mixture was cooled and poured over ice-water 

and stirred for 10 minutes. Precipitate formed and was filtered to give a brown solid. 

The brown solid was pumped in vacuo to give 3.718 g (96% yield). ’H NMR (CDCIj). 

2.65(s,3H), 2.7(s,3H), 7.5(s,2H)ppm. 

Preparation T 

3q The procedure of Preparation S when starting with the appropriate 1H- 

pyrazolo[3,4-d]pyrimidine-4-ol gav the corresponding 4-chloro-pyrazolo[3,4- 

djpyrimidine in Table 5.. 
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Table 5 

Cl 

R, R: Ar ’H NMR (CDClj) (ppm) 

Me SMe 2,6-dichloro-4- 
trifluoromethylphenyl 

2.65(s,3H), 2.7(s,3H), 7.75(s,2H) 

Me SMe 2,4,6-trimethylphenyl 1.95(s,6H), 2.35(s,3H), 2.65(s,3H), 
2.70(s,3H), 7.0(s,2H) 

Me H 2,4,6-trichlorophenyl 2.75(s,3H), 7.55(s,2H), 8.35(s,1H) 

Me Me 2,4,6-trichlorophenyI 2.45(s,3H), 2.65(s,3H), 7.5(s,2H) 

Me Me 2,4,6-trimethylphenyl 1.90(s,6H), 2.35(s,3H), 2.75(s,3H), 
2.80(s,3H). 7.0(s,2H) 

Me Et 2,4,6-trichlorophenyl 1.42(t,3H). 2.71 (s,3H), 3.16(q,2H), 
7.51 (s,2H) 

Me n-Pr 2,4,6-trichlorophenyl 1.00(t,3H), 1.87(q,2H), 2.72(s,3H), 
3.10(t,2H), 7.50(s,2H) 

H SMe 2,4,6-trichlorophenyl 2.68(s,3H) 7.78(s,2H), 8.71 (s,1H) 

H SMe 2,6-dichloro-4- 
trifluoromethylphenyl 

2.64(s,3H), 7.72(s,2H), 8.64(s,1H) 

cf3 SMe 2,4,6-trichlorophenyl 2.68(s,3H), 7.50(s,2H) 

30 

35 
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CLAIMS 

1. A compound of the formula 

15 

and the pharmaceutically acceptable acid addition salts thereof, wherein 

A is NR,Rj, CR,R2Rn, or C(=CR,R12)R2, NHCR,R2Rn, OCR.RjR,,, SCR,R2R,,, 

NHNR,R2, CR2R„NHR„ CR2R„OR„ CR2R„SR, or C(0)R2; 

R, is hydrogen, or C,-C6 alkyl which may be substituted by one or two 

substituents Ro independently selected from the group consisting of hydroxy, fluoro, 

chloro, bromo, iodo, C,-Ce alkoxy, 0-C-(C,-Ce alkyl), 0-C-N(C,-C4 alkyl)(C,-C2 alkyl), 

II II 
20 O O 

25 

amino, NH(C,-C4 alkyl), N(C,-C2 aIkyl)(C,-C4 alkyl), S(C,-C8 alkyl), 0C(0)NH(C,-C4 

alkyl), N(C,-C2 aikyl)C(0)(C,-C4 alkyl), NHC(C,-C4 alkyl), COOH, CO(CrC4 alkyl), 

0 O 

CNH(C,-C4 alkyl), CN(C,-C4 alkyl)(C,-C2 alkyl), 5H, CN, N02, S0(C,-C4 alkyl). 

II II 
30. O O 

S02(C,-C4 alkyl), S02NH(C,-C4 alkyl), S02N(C,-C4 alkyl)(C,-C2 alkyl), and said C,-C6 

alkyl may contain one or two double or triple bonds; 

R2 is C,-C,2 alkyl, aryi or (C,-C10 alkylene)aryl wherein said aryl is phenyl, 

35 naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinolyl, pyrimidyl, imidazolyl, 

furanyl, benzofuranyl, benzothiazolyi, isothiazolyl, benzisothiazolyl, thiazolyl, isoxazolyl, 

benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyt, azaindolyl, oxazolyl, 

or benzoxazolyl; 3- to 8-membered cycioalkyl or (C,-C„ alkylene) cycloalkyl, wherein 

said cycl alkyl may contain one or two f O, S or N-Z wherein Z is hydrogen, C,-C4' 

40 alkyl, benzyl r C,-C4 alkanoyl, wherein RJ may be substituted ind pendently by fr m 
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one to three of chloro, fluoro, or C,-C4 alky!, or one of hydroxy, bromo, iodo, C,-Ce 

alkoxy, 0-C-{C,-C8 alkyl). 0-C-N(C,-C4 aIkyl)(C,-C2 alkyl), S(C,-C8 alkyl), NH2. 

II 
O 

NH(C,-C2 alkyl), N(C,-C2 alkyl) (C,-C4 alkyl), N(C,-C4 alkyl)- 

5 C(C.-C4 alkyl), NHC(C,-C4 alkyO, COOH, C0(C,-C4 alkyl), CNH(C,-C4 alkyl), 

II I ■■ 0 0 oo 
CN(C,-C4 aIkyl)(C,-C2 alkyl), SH, CN, N02, S0(C,-C4 alkyl), S02(C,-C4 alkyl), 

II 
10 o 

S02NH(C,-C4 alkyl), S02N(C,-C4 alkyl)(C,-C2 alkyl), and wherein said C,-C12 alkyl or C,- 

C10 alkylene may contain one to three double or triple bonds; or 

NR,R2 or CR,R2R„ may form a 4- to 8-membered ring optionally containing one 

or two double bonds or one or two of 0, S or N-Z wherein Z is hydrogen, C,-C4 alkyl, 

15 benzyl, or C,-C4 alkanoyl; 

R3 is hydrogen, C,-C8 alkyl, fluoro, chloro, bromo, iodo, hydroxy, amino, 0{C,- 

Ce alkyl), NH(C,-C8 alkyl), N(C,-C4 alkyl)(C,-C2 alkyl), SH, S(C,-C4 alkyl), S0(C,-C4 

alkyl), or S02(C,-C4 alkyl), wherein said C,-C4 alkyl and C,-C8 alkyl may contain one or 

two double or triple bonds and may be substituted by from 1 to 3 substituents R7 

20 independently selected from the group consisting of hydroxy, amino, C,-C3 alkoxy, 

0 

dimethylamino, diethylamino, methylamino, ethylamino, NHq CH3, fluoro, chloro or C,- 

C3 thioalkyl; 

R4 is hydrogen, C,-C8 alkyl, fluoro, chloro, bromo, iodo, C,-C8 alkoxy, amino, 

NH(C,-C8 alkyl), N(C,-C8 alkyl) (C,-C2 alkyO. SOn(C,-C8 alkyl), wherein n is 0, 1 or 2, 

25 cyano, hydroxy, carboxy, or amido, wherein said C,-C8 alkyls may be substituted by 

one to three of hydroxy, amino, carboxy, amido, NHC (C,-C4 alkyl), NH(C,-C4 alkyl), 
II 
O 

N(C,-C4 alkyl)(C,-C2 alkyl), c 0(C,-C4 alkyl), C,-C3 alkoxy, C,-C3 thioalkyl, fluoro, 

bromo, chloro, iodo, cyano or nitro; 
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Rs is phenyl; naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinolyl, 

pyrimidyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl. 

benzoisothiazolyl, thiazolyl, isoxazolyt, benzisoxazolyl, benzimidazolyl, triazolyl, 

pyrazolyt, pyrrolyl, indolyl, pyrrolopyridyl benzoxazolyl, oxazolyl, pyrrolidinyl, 

5 thiazolidinyt, piperazinyl, piperidinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 

12-membered bicydoalkyl, optionally containing one or two of 0, S or N-Z wherein Z 

is hydrogen, C,-C4 alkyl, C,-C4 aikanoyl, phenyl or benzyl, wherein each one of the 

above groups may be substituted independently by from one to three of fluoro, chloro, 

bromo, formyl, 0,-0, alkyl, C,-C8 aikoxy or trifluoromethyl, or one of hydroxy, iodo,- 

10 cyano, n'rtro, amino, cyclopropyl, NH(C,-C4 alkyl), N(t, -C4 alkyl)(C,-C2 alkyl), COO(C,- 

C4 alkyl), C0(C,-C4 alkyl), S02NH(CrC4 alkyl), S02N(C,-C4 alkyl){C,-C2 alkyl), S02NH2, 

NHS02(C,-C4 alkyl), S(C,-C8 alkyl). S02(C,-C8 alkyl), wherein said C,-C4 alkyl and C,-C5 

alkyl may have one double or triple bond and may be substituted by one or two of 

fluoro, chloro, hydroxy, amino, methylamino, dimethylamino or acetyl; with the proviso 

15 that Rg is not unsubstituted phenyl; 

R,, is hydrogen, hydroxy, fluoro, chloro, COO(C,-C2 alkyl), cyano, or CO(C,-C2 

aklyl); and 

R12 is hydrogen or C,-C4 alkyl; 

(a) A is not straight chain C,-C12 alkyl; 

20 (b) Rg is not a sugar group; 

(c) when R3 and R4 are hydrogen and Rg is chlorophenyl, then A is not NH- 

CH(CH3MCH2)3-N(C2H5)2; 

(d) when R3 and R4 are hydrogen and A is NR,R2 wherein R, is C3-C7 

cydoalkyl, and R2 is C2-C8 alkenyl, phenyl-(C,-C8 aikylene) or hetero-(C,-C8 alkylene) 

25 wherein the hetero radical is furyl, thienyl or pyridinyl, and wherein said phenyl may b 

substituted by fluoro, chloro, bromo or iodo, then Rg is not tetrahydrofuranyl or 

tetrahydropyranyl; 

(e) when R3 is methoxy, methylthio, or methylsulfonyl, R4 is hydrogen, and 

Rg is tetrahydrofuranyl or tetrahydropyranyl, then A is not NH(C,-C2alkyl), morpholinyl, 

30 hydrazino, or NHC2H4C8Hg which may be substituted by one methyl or two methoxy; 

(f) wh n Rj is hydr gen, C,-C8 alkyl, hydrazin , chloro, bromo, SH, or S 

(C,-C4 alkyl), R4 is hydrog n and Rg is C3-C8 cycloalkyl, then A is not hydrazino, NH(C,- 

C2 alkyl) r N(C,-Ce alkyl) (C,-C„ alkyl); 
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(g) when R3 and R, are hydrogen and A is NHtCHj),,, COOH wherein m is 

1-12, then Rg is not phenyl substituted by one of fluoro, chloro, bromo or iodo; 

(h) when Rj is hydrogen, hydroxy, methylthio, chloro or NHbenzyl, R« is 

hydrogen, and Rg is chlorophenyl or bromophenyl, then A is not NH(C,-C,2 alkyl), 

5 NHallyl, or N(C,-Ce aikyi) (C,-C„ alkyl), wherein said C,-C12 alkyl may be substituted 

by NCjH,, or NH benzyl which may be substituted by one or two bromo, chloro, fluoro, 

NC3H5 phenyl or morpholinopropyl; 

(1) when R3 and R« are hydrogen and R, is nitrophenyi, then A is not NHR2 

wherein R2 is C,-C12 alkyl which may be substituted by two hydroxy, or R2 is phenyl or - 

10 benzyl; 

(j) when R3 is chloro or 0(C,-Ca alkyl), R4 is hydrogen, and A is NR,R2 

wherein R, and R2 are independently hydrogen or C,-C8 alkyl, then R, is not 

chlorophenyl; and 

(k) when R3 is hydrogen, A is benzyl or phenethyl, and R4 is fluoro, chloro, 

15 bromo or iodo, then Rg is not S'-deoxy-ribofuranosyl or 5'-amino-5'-deoxy-ribofuranosyl. 

2. A compound according to claim 1 wherein R, is C,-C4 alkyl, (C2-C4 

alkylene) 0(C,-C4alkyl), or C2-C4 hydroxyalkyl. 

3. A compound according to claim 1 or 2 wherein R2 is C,-C5 alkyl. 

4. A compound according to clam 1 or 2 wherein R2 is (C,-C4 alkylene)aryl 

20 wherein said aryl is phenyl, thienyl, benzofuranyl, furanyl, benzothienyl, thiazolyl, pyridyl 

or benzothiazolyl. 

5. A compound according to claim 1 or 2 wherein R2 is benzyl, phenylethyl, 

p-fluorobenzyl, p-chlorobenzyl, p-nitrobenzyl, p-methylbenzyl, p-methoxybenzyl. p- 

trifluoromethylbenzyl, p-(t-butyl)benzyl, p-ethylbenzyl, (2-thienyl)methyl, (2-thienyl)ethyl, 

25 (2-furanyl)methyl, 2-(4-chlorothienyl)methyl, (2-benzofuranyl)methyl, (2- 

benzothienyl)methyl, (2-thiazolyl)methyl, or (2-benzothiazolyl) methyl. 

6. A compound according to any one of claims 1 to 5 wherein R3 is methyl, 

ethyl, methoxy, fluoro or chloro. 

7. A compound according to any one of claims 1 to 6 wherein R4 is 

30 methylthio, methylsulfinyi, methylsuifonyl, hydrogen, methyl, ethyl or n-propyl. 

8. A compound according to any one f clams 1 to 7 wherein Rg is phenyl 

substituted by two or thr substituents. 
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9. A comp und according to claim 8 wher in said substituent is 

independently fluoro, chloro, bromo, iodo, C,-C4 aikoxy, trifluoromethyl, C,-Ce alkyl 

which may be substituted by one of hydroxy, C,-C4 aikoxy or fluoro and may have one 

double or triple bond, -<C,-C4 alkylene)0(C,-Ca alkyl). C,-C, hydroxyalkyl. hydroxy, 

5 formyl, COO(C,-Cj alkyl). -(C,-Cj alkylene)amino. or -C(0)(C,-C4 alkyl). 

10. A compound according to claim 1 wherein said compound is 

3-{(4-methyl-benzylH3,6-dimethyl-1 -(2,4,6-trimethylphenyl)-1 H-pyrazolo [3,4- 

d]pyrimidin-4-yl]-amino}-propan-1-ol; 

diethyl-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1H-pyrazolo[3,4- 

10 d]pyrimidin-4-yl]-amine; 

2-{butyl-[6-methyl-3-methylsulfanyl-1 -(2,4,6-trichlorophenyl)-1 H-pyra2olo[3,4- • 

dlpyrimidin-4-yl]-amino}-ethanol; 

dibutyl-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1 H-pyrazolo [3,4- 

dlpyrimidin-4-yl}-amine; 

15 butyl-ethyl-[6-methyl-3-methylsulfanyl-1 -(2,4,6-trichlorophenyl)-1 H-pyrazolo [3.4- 

d]pyrimidin-4-yl]-amine;. 

butyl-ethyl-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1 H-pyrazolo [3,4- 

d]pyrimidin-4-yl]-amine; 

butyl-cydopropylmethyl-[6-methyl-3-methylsulfanyl-1 -(2,4,6-trichlorophenyl)-1 H- 

20 pyrazolo[3,4-d]pyrimidin-4-yl]-amine; 

di-1-propyl-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1H-pyrazolo[314- 

d]pyrimidin-4-yl]-amine; 

diallyl-[6-methyl-3-methylsulfanyl-1-(2,4,6-trichlorophenyl)-1H-pyrazolo[3,4- 

d]pyrimidin-4-yll-amine; 

25 butyl-ethyl-[6-chloro-3-methylsulfanyl-1 -(2,4,6-trichlorophenyl)-1 H-pyrazolo [3,4- 

d]pyrimidin-4-yl]-amine; 

butyl-ethyl-[6-methoxy-3-methyisulfanyl-1 -(2,4,6-trichlorophenyl)-1 H-pyrazolo[3,4- 

d] pyrimidin-4-yl]-amine; 

propyl-ethyl-IS.S-dimethyl-l^^.e-trimethylphenyl)-! H-pyrazoloi3,4-d)pyrimidin-4- 

30 yl]-amine; and 

4.(1- thyl-pr pyl)-6-m thyl-3-methylsulfanyl-1-(2,4,6-trimethylphenyl)-1 H- 

pyraz lo[3,4-d]pyrimidine. 
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11. A pharmaceutical composition for the treatment of (a) illnesses induced 

or facilitated by corticotropin releasing factor or (b) inflammatory disorders such as 

. arthritis, asthma and allergies; anxiety; depression; fatigue syndrome; headache; pain; 

cancer; irritable bowel syndrome, including Crohn's disease, spastic colon and irritable 

5 colon; immune dysfunction; human immunodeficiency vims (HIV) infections; 

neurodegenerative diseases such as Alzheimer's disease; gastrointestinal diseases; 

eating disorders such as anorexia nervosa; hemorrhagic stress; drug and alcohol 

withdrawal symptoms; drug addiction; stress-induced psychotic episodes; and fertility 

problems, which comprises a compound of the formula I as defined in claim 1 in an' 

10 amount effective in the treatment of said illnesses, and a pharmaceutically acceptable 

earner. 

12. A method for the treatment of illnesses (a) induced or facilitated by 

corticotropin releasing factor or (b) inflammatory disorders such as arthritis, asthma and 

allergies; anxiety; depression; fatigue syndrome; headache; pain; cancer; irritable bowel 

15 syndrome, including Crohn's disease, spastic colon and irritable colon; immune 

dysfunction; human immunodeficiency virus (HIV) infections; neurodegenerative 

diseases such as Alzheimer's disease; gastrointestinal diseases; eating disorders such 

as anorexia nervosa; hemorrhagic stress; drug and alcohol withdrawal symptoms; drug 

addiction; stress-induced psychotic episodes; and fertility problems, which comprises 

20 administering to a subject in need of said treatment an amount of a compound of claim 

which is effective in said treatment, said compound having the formula 

and the pharmaceutically acceptable acid addition salts thereof, wherein 

A is NR,R2, CR,R2R,,, or C(=CR^Ru)Rj, NHCR1R2Rn, OCR1R2R|,, SCR^RjR^i, 

NHNR,R2, CR2R„NHR„ CR2RnOR„ CR2R„SR, r C(0)R2; 

30 
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R, is hydrog n, or C,-CB alkyl which may be substituted by one or two 

substituents R, independently selected from the group consisting of hydroxy, fiuoro, 

chloro, bromo, iodo, C,-Ca aikoxy, 0-C-(C,-Ce alkyl), 0-C-N(C,-C4 alkyl)(C,-C2 alkyl), 

II II 
5 0 0 

amino, NH(C,-C4 aikyl), N(C,-C2 aikyl)(C,-C4 alkyl), S(C,-Ca alkyl), 0C(0)NH(C,-C4 

alkyl), N(C,-C2 alkyi)C(0)(C,-C4 alkyl), NHC(C,-C4 alkyl), COOH, C0(C,-C4 alkyl), 
- 10 II II 

o o 

CNH(C,-C4 alkyl), CN(C,-C4 alkyl)(C,-C2 alkyl), SH, CN, N02, S0{C,-C4 alkyl), 

II II 
15 0 0 

S02(C,-C4 alkyl), S02NH(C,-C4 alkyl), S02N(C,-C4 alkyl)(C,-C2 alkyl), and said C,-Ca 

alkyl may contain one or two double or triple bonds; 

Ra is C,-C)2 alkyl, aryl or (C,-C,0 alkylene)aryl wherein said aryl is phenyl, 

20 naphthyl, thienyl, benzothienyl, pyridyi, quinolyl, pyrazinolyl, pyrimidyl, imidazolyl, 

furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, benzisothiazolyl, thiazoiyl, isoxazolyl, 

benzisoxazolyl, benzimidazolyl, triazolyl, pyrazolyl, pyrrolyl, indolyl, azaindolyl, oxazolyl, 

or benzoxazolyi; 3- to 8-membered cycloalkyl or (C,-C8 alkyiene) cycloalkyl, wherein 

said cycloalkyl may contain one or two of O, S or N-Z wherein Z is hydrogen, C,-C4' 

25 alkyl, benzyl or C,-C4 alkanoyl, wherein R2 may be substituted independently by from 

one to three of chloro, fiuoro, or C,-C4 alkyl, or one of hydroxy, bromo, iodo, C,-C6 

aikoxy, O-C -(C,-Ca alkyl), 0-C-N(C,-C4 alkyl)(C,-C2 alkyl), S(C,-C0 alkyl), NH2, 

II 
O 

NH(C,-C2 alkyl), N(C,-C2 alkyl) (C,-C4 alkyl), N(C,-C4 alkyl)- 

30 C(C,-C4 alkyl), NHC(C,-C4 alkyl), COOH, C0(C,-C4 alkyl), CNH(C,-C4 alkyl), 

II d II II 
0 0 0 0 
CN(C,-C4 alkyl)(C,-C2 aikyl), SH, CN, N02, S0(C,-C4 alkyl), S02(C,-C4 alkyl), 

II 
35 O 

S02NH(C,-C4 alkyl), S02N(C,-C4 alkyl)(C,-C2 alkyl), and wherein said C,-C12 alkyl or C,- 

C,0 alkylene may contain one to three double or triple b nds; or 
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NR,Rj or CR,RaRn may form a 4-to 8-membered ring optionally containing one 

or two double bonds or one or two of 0, S or N-Z wherein Z is hydrogen, C,-C4 alkyl, 

benzyl, or C,-C4 alkanoyl; 

Rj is hydrogen, C,-C8 alkyl, fiuoro, chloro, bromo, iodo, hydroxy, amino, 0(C,- 

5 C8 alkyl), NH(C,-Ce alkyl), N(C,-C4 alkyl^-Cj alkyl), SH, S(C,-C4 alkyl), S0(C,-C4 

alkyl), or S02(C,-C4 alkyl), wherein said C,-C4 alkyl and C,-C9 alkyl may contain one r 

two double or triple bonds and may be substituted by from 1 to 3 substituents R7 

independently selected from the group consisting of hydroxy, amino, C,-C3 alkoxy, 

O 

dimethylamino, diethylamino, methylamino, ethylamino, NHq CH3, fiuoro, chloro or G,- 

10 C3thioalkyl; 

R4 is hydrogen, C,-C8 alkyl, fiuoro, chloro, bromo, iodo, C,-C8 alkoxy, amino, 

NH(C,-C8 alkyl), N(C,-C0 alkyl) (C,-C2 alkyl), SOn(C,-C8 alkyl), wherein n is 0, 1 or 2, 

cyano, hydroxy, carboxy, or amido, wherein said C,-C8 alkyls may be substituted by 

one to three of hydroxy, amino, carboxy, amido, NHC (C,-C4 alkyl), NH(C,-C4 alkyl), 

O 

O 

15 N(CrC4 alkyl)(C,-Cj alkyl), c 0(C,-C4 alkyl), C,-C3 alkoxy, C,-C3 thioalkyt, fiuoro, 

bromo, chloro, iodo, cyano or nitro; 

Rj is phenyl, naphthyl, thienyl, benzothienyl, pyridyl, quinolyl, pyrazinolyl, 

pyrimidyl, imidazolyl, furanyl, benzofuranyl, benzothiazolyl, isothiazolyl, 

benzoisothiazolyi, thiazolyl, isoxazolyl, benzisoxazolyl, benzimidazolyl, triazolyl, 

20 pyrazolyl, pyrrolyl, indolyl, pyrrolopyridyl benzoxazolyl, oxazolyl, pyrrolidinyl, 

thiazolidinyl, piperazinyl, piperidinyl, tetrazolyl, or 3- to 8-membered cycloalkyl or 9- to 

12-membered bicycloalkyl, optionally containing one or two of O, S or N-Z wherein Z 

is hydrogen, C,-C4 alkyl, C,-C4 alkanoyl, phenyl or benzyl, wherein each one of the 

above groups may be substituted independently by from one to three of fiuoro, chi ro, 

25 brom , formyl, C,-C8 alkyl, C,-C8 alkoxy or trifluoromethyl, or one of hydroxy, iodo, 

yano, nitro, amino, cycl pr pyf, NH(C,-C4 alkyl), N(C,-C4 alkyl)(C,-C2 alkyl), COO(C,- 

C4 alkyl), C0(C,-C4 alkyl), S02NH(C,-C4 alkyl), S02N(C,-C4 alkyl)(C,-C2 alkyl), S02NH2, 

NHSOj^-C, alkyl). S(C,-C8 alkyl), S02(C,-C8 alkyl), wherein said C,-C4 alkyl and C,-C8 
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alkyl may have n doubl or triple bond and may be substituted by on or two of 

fluoro, chloro, hydroxy, amino, methyiamino, dimethyiamino or acetyt; with the proviso 

that Rg is not unsubstituted phenyl; 

R,, is hydrogen, hydroxy, fluoro, chloro, COO(C,-Cj alkyl), cyano, or CO(C,-C2 

5 aklyl); and 

R,2 is hydrogen or C,-C4 alkyl. 
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