


NOTES 81 i 

Comprl. M . Q . ,  

no. R QC. 

I\' OH 306-303 
1 a  C1 133-135 
1'1 KH2 320 
V I P  NHCHa 3 16-3 1 7 
1,111 SHCJHs 293-296 
I S  SHCIHB 230-231 
XC NHCHJCeHj 215-216 
SI"  SH 238-262 
Calrif.: C1, 1.5.93. Found: PI, 16.27. 

S, 14..?3. Fininti: S, 14 :%:2. 
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Test 
system 

sa-1 80 
C;A-735 
I,E-l% 10 

8,\-1SO 

I'E-1210 

T,E-I 210 

R 
I 

SA-180 
CA-755 
LE-1210 
K B  (cell culture) 
KB (cell culliire) 
PA- 1x0 
CX-755 

Recrystn.  
sol \  e n t  

Water 
Benzene-ligroin 
Ethanol 
Ethanol 
Ethanol 
lf ethanol-water 
llethanol-water 
llethanol-water 
Cnlcd.: F, 26.29. 

Yielil, ----% ca1rd.- ---% found-- 
C? /c Formula C H S  C H N 
80 C,HIF,NAO 35.30 1 . 4 3  27.45 3 5 . 7 5  1 .41  26.76 
80 CsHzCIFaNi 3 2 . 3 s  0.90 32.50 1 .18  
61 C,H,F,Iis 35.47 1 . 9 8  35 .81  2.16 
94 C7HBF3Ns 38.71 2 .78  32.25 38.86 2.94 32.10 

97 CioHi?F,Sj 46.32 4 .66  46.66 4 .75  

73 CsHaFaSAS 3 2 . 7 3  1 .37  33.19 1 .69  

91 CBHBFYN;L 41.55 3 .48  30.29 41.61 3 .31  30.10 

90 C13HioF3Nj 53.24 3.43 23.88 53.36 3 .46  24.04 

Found: F, 26.55. C n l d :  F, 1!).42. Foiind: F, 19.30. CaIrd.: 

LE-1210 
X B  (cell cultiire) 
SA- 1 h0 
LE-1 2 10 

Daily 
dose, 

mrc.1ki.h 

100 
100 
29 
45 
67 

100 - -  
3.7 

!).) 
- -  

110 
44 
66 

I00 
44 
44 
66 
66 

100 
100 
l"? 
100 
100 
1%. 

1%. 

123 
100 
50 

100 

110 
44 
66 

100 

1%. 

Test 

control 
__ 

663/916 
1118/1525 
8 .8 /8 .6  
9 . 2 / 8 . 6  
9,3/8.6 
8 . 0 / 8 . 6  
1 14s /1288 
304/739 
!)75/1642 
8 , 6 / 8 , 2  
x .  5 / 8 . 2  
8 . 2 / 8 , 2  
8 .0/Y, 0 
9 . 0 / 7 . 6  
8 . 1 / 7 . 6  
8 .3/9.0 
7 . 8 / 9 . 0  
7 .  X / i .  6 
114i/88ti 
1:361/148G 
7.8/X.l 

1(40/886 
3134/1486 
1706 /1502 
8 , 0 / 8 . 1  

1677/1642 
8 .2 /8 .2  
7 . 5 / 8 . 2  
7 . 8 / 8 . 2  

Test 
control. 

% 

7 2  

102 
106 
108 
0:: 
X! 1 
41 

104 
103 
100 

~~- 

-- 
I t  

113 
98 

102 
100 
91 
93 

3.1 X 100 

EIIJ,,: the dose that inhibits growth to 50% of control growth. w = materials tested by might .  This cornpound tins n slope 
(rhange of response for earh 1-log change of dose) of -0.73. This compound has a dope of -0.52. 

for the preparation of 6-alkyl-4-substituted pyrazolo- 
[3,4-d]pyrimidines. 5-~4niino-4-cyanopyrazole3 (I) was 
acylated by trifluoroacetic anhydride to give the 
corresponding 4-cyano-5-trifluoroacetamidopyrazole 
(11). Cheng and Robins found that the 5-acylamino- 
4-cyanopyrazoles gave the desired 6-alkyl-4-hydroxy- 
pyrazolo [3,4-d]pyriniidines directly when treated 
with hydrogen peroxide in alkaline solution a t  70-80 '. 
They were unable, however, to isolate the probable 

0)  R .  T i .  Robins, J .  9m. Chem. ,So,-., 78,  784 (1966). 

intermediate, 5-acylaminopyrazole-4-carboxamide, dur- 
ing the cyclization process. In contrast, when alkaline 
peroxide was employed a t  10-13' with the trifluoro- 
acetamido derivative (11) , only the cyclization inter- 
mediate, 5-trifluoroacetaniido-4-pyrazolecarboxamide 
(111), was obtained. Subsequently, thermal ring 
closure of I11 provided 4-hydroxy-6-trifluoroniethyl- 
pyrazolo [3,4-d]pyrimidine (IV), 

Chlorination of IV with phosphorus oxychloride in 
dimethylaniline afforded 4-chloro-6-trifluoronicthylpy- 



razolo [:~,l-cl]pyri~iiidiiic~ (\.). ' l 'h(~ i~cactioii of' \ 7  ivitli 
aiiiiiioiiia aiid vaiioris priiiiary aillilies providrti t l i c  

corresponding 4-aiiiiiio (T-1) aiid 4-alkylaiiiiiio (1-11 S i 
derivatives, respectively. Tlic 4-1liercapt.o clcriva- 
t,ive (XI) was synthesized froiii T: a i d  thiourca. ' 1 7 1 i ( ~  

physical properties aiid cheniical analyses of tlicw coiii- 

pounds appear in Table I. 
Screeniiig by the Claiicer Cheniotlierapy Sationnl 

Servicc Clenter has revealed 110 significant aiitiiico- 

plast,ic activity iii this group thus far. .4 siiniiiiai'y 

of t'his test data is preseiit,ed in Tahle 11. 

Experimental.' 
4-Cyano-5-trifluoroacetamidopyrazole (II).-Tu 300 nil. ot' 

ctooled trifluoroacetic anhydride was added in portions with 
stirriug 5-aniiiio-l-cyariopyra~~~le3 (42 g., (1.39 mole). The mix- 
tiire was heated fur a short time at  40' and %vas then poured onto 
flaked ice. Crystallization of tlir resultiiig solid frorii wiitrr 
provided I1 (73.g., C l l ( ,  i )  as idorless needles, r i i .p .  204-21Io3~. 

dnccl. Calcci. for (!6H,F:jS,O: [', ; ;>.;<(I;  H, 1 . 4 ~ .  FIJIIIII~:  
C:, :JB.OII: H, 1.68. 

5-Trifluoroace tamido-4 -pyrazolecarboxamide (111). -TI I 

255 inl. of lof'; potassium hydruxide solution and 550 ml. ( i f  3' 
tiydroge~i peroside a t  10-15' \vas addetl with stirring 7 3  g. (O.:Ki 
niole) of TI. The yellow solution wis kept, at 10--13" for 2 hi,. 
arid was then ncidified with glac.ial iwetic acid. A r'ec*ryst:il- 
lizatioii of the previpitate from water' :itf~)rdetl I11 (67  p.. S4(-; 1 :is 
cwlorless prisms, 11i.p. 221 '. 

Found: C, 32.70; H, 2.13; T, 24.49. 
4-Hydroxy-6-trifluoromethylpyrazolo ]3,4-t/] pyrimidine (IV).  - -  

The cwboxaniitle 111 (32 g., 0.14 mole) was heated at  210 
200" for 0.5 lir. 'The producat was estracted with hot nietli- 
aiio1 and the extracat LYUS decolorized with carboii. The U ) I I -  

centrateti filtrate slowly depositetl I V  its pule green prisms. 
4-Chloro-6-trifluoromethylpyrazolo[3,4-d]pyrimidine (1'). -~ A 

riiisture of I V  (5.6 g., (1.027 rncile) : i r id  phosphorus ( J  

( 2 3  r i d .  j in ~ , ~ - i l i ~ i i ~ t ~ l i y I ~ t r i i l i ~ ~ e  ( 3 . 6  nil.) \viis heated at reflux 
for 2 h i .  The exi'ess pliosphcir~is oxyc.hloride WIS r'eiiioved 
by (list illation iiiider redncd  pressurc :iiitl the residue was poured 
onto cmishetl ice. T h r  niixt,ure WE rxtroc*ted with ether whicli 
\vas tlieti removed by distillatiuti. Rec.rystalli~atioii 111 t l i c b  

ether residue afforded V as c:olorless needles. 
4-Amino-6-trifluoromethylpyrazolo[3,4-d]pyrimidine (VI).--- 

A sihitioii of 1' ( 1  g., 0.0045 rnolr) :tiid :tninionia 1 3  g . )  in 23 n i l .  

of ethanol wis lieitled in a stainless s t d  reactor a1 100° for  :3 hr. 
The solvent was reruciveti under I ed pressure :md tiif. 
residue wits washed with wxter. ( tl1iz:itioii p:rw VI :I!: 

colorless needles. 
4-Alkylamino-6-trifluoromethylpyrazolo [3,4-d! pyrimidines 

(VII--X).-To :L solutio~r of ~ - ~ h l O r ~ i - ( i - ~ ~ ~ f l i i ~ J r O l l i e t h ~ ~ ~ ~ ~ ~ ~ ~ l ~ u -  
[3,4-djriy.riinidiiie ( V )  (2.5 g., 0.01 1 rriolri i ~ i  inethanol ( 2 0  r r i l .  j 
WBS addeil a X I f ' (  solution of riiethylaiiiirie (2 .3  g., 0,024 riiole) i i i  

methanol ('20 nil.). The riiixturr was heated a t  reflux fur :; Iir. 
sep:trated were collertetl :inti washed ivitli 

lizatiun frotti etlimol g a w  4-1rit~thylariiinii-(i- 
trifluoroniethylp~razolo [3,4-d] pyrimidine (VI) as u-liite rrystals. 

The otlier 4-alkylamino derivatives listed in T:rble I were pre- 
pared from the appropriate :iniiiies by essentiallj- the s:imcl 
inethod. 

4-Mercapto-6-trifluoromethylpyrazolo[3.4-~~~ pyrimidine 
(XI).-A mixture of the 4-chloro deriv:rtive V (3 g., 0.013 mole) 
and thiourea (1.2 g., 0.016 mole) in rriethanol (100 nil. j was heated 
n t  reflux for 3 hr. The solvent \vas renioved under reduced 
pressure. The residue w:ts then triturated wit,h a small amount 
of water. The product was precipitated from it sodium hy- 
droxide solution with acetic wid.  The mixture was extracted 
with ether and the ethereal extrircts were dried over anhydrous 
sodium sulfate. After the renioval of the ether under reduced 
pressure, a recrystallization uf t,he residue provided SI as yello\v 
needles. 

A71al. (hl(d. for (:&F:&,02: (',, :2,44; I€, 2 . 2 7 ;  1.. 2 5 . 2 2 .  

(4) All melting points were determined in a Thiele-Ilennis apparatus. 
AIiich of this work was completed in 1961. The  samples and melting point 
apparatus used at tha t  time were n o t  available for melting point correction 
n t  t he  submission date of this manuscript. Elemental  iinalyses were c'o11- 

ducted by dcliwarzkopf ;\Iicroan;ilytical 1.aboraroiy. 

( 1 )  This work was supported i n  part  by grants from ttie .\rnerivuil ( ' a u u P r .  
03717-01-7 frriiri i l i e  ioc,icty and Public Health SjPrvire Re8r:trch Grarlts 

National C u n w r  Instltiiie. 


