
liltered, aid the solid n- 
I>LIF to give l.,? g (34 ) of ari iiraiige solid. 
tallizeti from AcOH to g e i i  holitl, nip ; . ! l A 3  der .  /{i (I.,?:{ ( 
2) .  .tnul. (Ci2€I&t,S) C ,  I I ,  S :  S: raid, 1 I .%:  f ' r i i ~ r i t i ,  
2,4-Diamino-7-hydrazino-6-phenylpteridine (IV, R = NHUNH). 

----A mixtiire of 5.0 g (0.0162 niole) of 111 R I I ~  :io nil of : I> '  , 
1ij.tfi'uirie was heated a t  refliis f o r  2 ~ i t i r i  :inti I h e i i  chilled. Filtix- 

gave 3.0 g (6Yc,;) of  ti i i r ~ ~ t i g e - J ' ( ~ ~ ~ i m  solid. This wits re'- 
tdlized twice from IIAIF :iiid o i i w  fi,om a I).\IF--c,?-c.lohesnlit. 
lire t o  give crystals1 nip :3,?i(io tie(-. /ti (1.50 (,.J,-tc,iii 2) .  . I n r t / .  

6,8-Diamino-4-phehyl-s-triazoloj3,4-h]pteridine (VI).---.$ nlis- 
t.iire of 5.0 g (0.0162 7 I l O k ? )  of 111, 50 ml of 93(;; hydraziiie, arid 
. iU nil of DLIF was wartned on a steam ti:tth iuitil the gas evolli- 
t ioii  which xvarted wheii Ihe temperatiire reached 75" ceased ( 1  
hi'). Chic.eritratioii IO 2; n chilliiig gave a solid which war 
~ ~ i l l ~ t e d  by filtration ~ n t i  i' 

((:lalllaNa) C, 11, K. 
IO tietei,mine a quaniit:+tive uv 

wished (IIeO) n ~ i d  re 

j C,?fl1&8) c, 11, h'. 

(44',; ) I l f  a prodnrt, nip > 

:;44 mp, A:l,;x SnoH 36'' Illiu. 

The prod 

2,4-Diamino-7-methyl-6-phenyIpteridine (VII).--TC it refiiii- 
iiig r i i i s t i i i , e  of S.4 g (0.03 niole) i i f  ti,iavetylated 2,4,ti-triiiiiiiiio-.)- 

pteridines. I ' l II .  Some 2,4,7-Triamino-6-heteroarylpteridines 

.I number of ~,4,7-tria1iii1io-~-liete1~1iar~lpt.eridi11e~ were prepireti Trir cliurrlic twtiiig. Iiiduded ;iinciiig L h c b  

heteroargl groups were furaiis, thiophenej, pyrrole<, pyr:izoles, thi:tzolcj, pyridines, arid :in imidazole, an oxazole, 
:i pyrimidine, and a triazole. The uv spectra of thehe vompouiids 5howeti a surprisiiigly regular pattern. 

The discovery of the iriterestirig diuretic activity of 
t riamtereric (2,4,7 - trianiirio - (i - phenylpteridine) 
prompted us to prepare related pteridines in order to 
study structure-activity relationships. In previous 
papers we have described the preparation of pteridines 
in which the amines were replaced either by n suh- 
\tituted amine or 11) :mother pteridines i i i  

which the G-phenyl is replaced by a substituted ar),l,I 
:uid pteridines in which the &pIieii> I i- r c~~laced  b) :i 

(i-alky1.3 In this paper we n id i  t o  describe the prql- 
:mition of :I series of L',~,7-tri~iinino-(j-li~tero:ir~ 1- 
1 )teridi~ies. 

At the time this work vias carried out the oiily re- 
Ilorted member of this series wai  2.1,i-triamirio-6-('- 
thienyl)pteridine4 which had heeri prepared by the 
base-catalyzed condensation (reaction 1, Rs = 2- 
thienyl) of 2-thieriylacetonitrile with 2,4,6-triamino-Z,- 
nitrosopyrimidine (I). This general sclienie proved 
u5eful for the 1)reparation of the compounds reported i i i  

this p:ii)er, dthough it failed in w w a l  irihtiinces. Oiie 
wch failurc involved the atternjJtcd 1)rcpratioii of L',4,- 
7-tri:miit~i - 0 - ( 2  - I)j,rrol~l)i)teridiii(~. So charactcriL- 
:iblc materi:il was isolated from the tdacli reaction mix- 
t lire resulting from reaction of I with pyrrole-L'-:m- 
torlitrile under a varietj- of conditions. Sirice I is :L 
re1:ttivelj. urircactivc nitrosopj riniidirie in i his type 

( 1 )  J. \Ieinstock, 11. Y. I)unoR, B. Sutton, 13, Troe t ,  .J. Kirkpatrick, 1 , .  
I'arina. and A. S. Strauli, J .  t i l e d .  Chem., 11, R4Y (1968). 

(2)  J .  Weinstock. I. J. Pacliter, P. E. Nemetli. and G. Jalfe, <6it?., 11, 5,;; 
(1968). 

( 3 )  I. . I .  l ' ~ ~ c l ~ t e r , . / .  Ory. Chem., 28, 1191 (Iritis). 
(I) JL. ( j .  \V. Suickoct and G.  11, Tiinmi>, . I .  Circin. ~ D L . .  28817 ( I U j l )  

i+H1 
I 

AH) 

I1 

ot ptcriiliiic -j iithesis, 4,(i-tli:~rni1io-.j-1iitroso-"-p~ieii- 
) Ip? rimidirie w:ti used :ii :L prototype pyrimidine i l l  

attcmptetl re:ictioiib with pyrrole-2-acetonitrile. I t  
\$:is fou~icl that  u+ig SaCS as the catalyst in EtOH 
:th t he solveii t -1,7-cliamino-2-pIieii~ 1-6-(2-pyrrolj.l)pt eri- 
rime could be formed in :34c/, yield. However, attempt- 
to use these coritlitioris for the synthesis of the 2-amilio 
:malog failed because of the insolubility of I in ethanol 
:tiid the instability of the nitrile to the basic reaction 
coriditions. The ube of SaCS in DA2F also was iiot 

iuccessful. 
\Then l-metli> lp> rrole-2-iicetoliitrile \\-as coiidriisc~l 

with I, 110 unusual difficulty encountered arid the 
deiired 2,1,7-tri:~niiiio-(j-(l-metliyl-2-pyrrol~l)ptcridiii~~ 

obtaiiictl iii 39% >ield. Possibly the key to thc 
failure with the urimeth> lated pyrrole lies in its abilitj, 
to  form a reactive mion easily by the removal of thc 
liydrogen 011 thc ring iiitrogen. A similar failure was 
LAO encountered with 2-methglpyrrole-4-acetorlitrile 
nhich was not useful for preparing pteridines by this 
re:tctioii in  our h:uid\. The ability of the pyrrole ring to 
activate the hydrogcni of pyrroleacetonitriles was also 
rlemoiistrated by the formation of 2,4,7-triarnino-G-(1- 
11) rro1yl)pteritliric~ (111) from I arid pyrrole-l-acc- 
tonitrile. 
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A similar pteridine with the 6-heteroaryl group 
attached to the pteridine ring through a ring nitrogen 
was prepared by the condensation of 3,5-dimethyl- 
pyrazole-l-acetonitrile with I to give 2,4,7-triamino-6- 
(3,5-dimethyl-l-pyrazolyl)pteridine (IV) in 42y0 yield. 

I11 Iv 

The presence of an acidic hydrogen on the heteroaryl- 
acetonitrile does not always inhibit pteridine formation. 
2,6-Diaminopyrimidine-4-acetonitrile condensed with 
I to give 2,4,7-triamino-6-(2,6-diamino-4-pyrimidyl)- 
pteridine (V) and 5-amino-4-cyano-3-cyanomethyl-l- 
methylpyrazole condensed with I to give 2,4,7-tri- 
amino-6-(5-amino-4-cyano-l-methgl- 3 -pyrazolyl) pteri- 
dine (VI). 

H2Ny?+ I Ny"2 c H 3 - N + q N  H*N /N I NY"2 
"2 

CN 
N\ "2 

"I "* 
V VI 

The required heteroarylacetonitriles for many of these 
syntheses were previously known. Those previously 
unknown were prepared either by dehydration of the 
corresponding amide (3,5-dimethylpyrazole-l-aceto1ii- 
trile and 3,5-dimethylisoxazole-4-acetonitrile) or by 
treatment of a chloromethyl heteroaromatic with CN- 
(4-methylthienyl-2-acetonitrile, pyridyl-4-acetonitrile, 
and l-benzyl-1,2,4-triazole-3-acetonitrile). 2,B-Diami- 
nopyrimidine-4-acetonitrile was prepared from ethyl 
4-uracilacetate first by reaction with NH3-A1eOH 
containing some sodium methoxide to give uracil-4-acet- 
amide, followed by conversion of this intermediate to 
2,6-dichloropyrimidine-4-acetonitrile with POC1, and 
subsequent treatment of this intermediate with "3- 

EtOH. Many of the acetonitriles were used for 
pteridine synthesis as obtained without extensive puri- 
fication. 

111 many instances, heteroarylaldehydes are more 
readily available than the corresponding heteroarylace- 
tonitriles. In  this situation the aldehyde-cyanide 
pteridine synthesis3 is useful (reaction 2 ) .  Furan-2- 
acetonitrile and furfural represent such a case, and 
synthesis of 2,4,7-trianiino-6-(2-furyl)pteridine (VII) 
has been carried out using both routes. 

mcH, + H*NqrNH2 + NaCN --t 
HPN 

"2 

The 2,4,7-trianiino-6-heteroarylpteridi1ies prepared 
as part of this research are listed in Table I along with 
their uv absorption data determined at pH 1 and pH 14. 
Inspection of these data shows that the compounds fall 
into several classes. In  one class at pH 1 the long 
wavelength peak falls between 338 and 366 mp and at 
pH 14 between 364 and 374. In this class the 6-hetero- 
cyclic ring is attached to the pteridine either /3 to the 
heteroatom or via a ring nitrogen. Spectrally, these 
compounds resemble the 6-phenyl analog which has its 
p H  1 and pH 14 peaks at 358 and 368 mp.3 In a second 
class at pH 1 the long wavelength peak falls between 
377 arid 389 mp and at pH 14 between 386 and 400 mp. 
In this class the 6-heteroaryl ring is attached to the 
pteridine by a carbon a to one hetero atom. A third 
class of compounds is characterized by pH 1 peaks be- 
tween 370 and 404 mp and pH 14 peaks between 414 
and 444 mp. In this class the 6-heteroaryl ring is 
attached to the pteridine by a carbon between two ring 
hetero atoms. 2,4,7 -Triamino - 6 - (4-pyridy1)pteridine 
falls into the first class in acid solution and into the 
second class in basic solution. 

These data may be rationalized by assuming that in 
the case of the 6-(@-linked) heteroaromatic pteridines, 
the heterocyclic nucleus is equivalent to the phenyl 
ring. However, in the case of the a-linked hetero- 
cyclic hydrogen, bonding of the type shown in VI11 may 
force coplanarity of the 7-KH, C-6, and C-7 of the 
pteridine ring, and the hetero atom of the 6-hetero- 
aromatic ring. This enforced coplanarity might stabi- 

VI11 IX 

lize the 7-imino form VI11 over the customarily ex- 
pected 7-amino form IX. Since the spectra of these 
compounds at  pH 1 are also abnormal, this suggests 
that the salts might be best represented as X rather 
than the customarily expected XI.  Support for this 

Xa 

I 
NH, 

Xla 

comes from the spectra of 2-amino-7-imino-8-methyl- 
4-methylamino-6-phenyl-7,8-dihydropt eridine (XII) 
which have 221, 309, and 386 mp and 222 
and 382 mp which are similar to that observed for the 6- 
(a-linked) heteroaroniatic pteridines. 



I 
NHI 

i t 1 1  

1 
1 1 

I 
I4 

I 
14 

I " 
I4 

14 

-1-JIPl hyl-2- I " 
I 1ii:izolyl 

14 

I4 

a \ ~ i o ~ h e r  speci:d c'iiht? is 2,4,i-t ri:iiiiiiio-(j-(4-p\.ritl\l)- 
pt eriditie which slio t high lorig w:ivelengt h (3S1 mp) 
pc:ili in acid solut io1 This ma\. lie assumed to  :iris(: l ) ~ .  
prot,oti:itiori on I l i e  pJ~ridiiic iiii rogeii giving rise to :I 

u c h  ;is XIT' \vliich has a i i  cxt entlotl COII- 

. ' l 'h  cliurctic s~i'uctru'c~-:ictivit?. 1 ~ 1 l : t -  
tiijiiships of  thc coinpourids reported in this pnpcr \vi11 
be rcportetl iii :ill :wxmpaiiying paper.:' 
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was added over 20 min. After an additional 30 min of reflux 
the reaction mixture was cooled and filtered to give a light yellow 
product which was recrystallized from 200 ml of 50% AcOH-H~O. 
The resulting colorless acetate salt was dissolved in 100 ml of 
hot l0yo HC1 and the pH was quickly brought to pH 8 with 
40y0 NaOH. The solution was cooled and filtered, and the solid 
was reslurried in 150 ml of HzO, and then refiltered to give 8.7 g 
(68Yc) of a crystalline colorless solid, Rf 0.59 (system 1). Anal. 

2,4,7-Triamino-6-(4-methyI-2-thienyl)pteridine.-A solution 
of 73.9 g (0.59 mole) of 2-formyl-4-methylthiophene7 in 400 ml 
of MeOH was treated cautiously with 11.35 g (0.30 mole) of 
NaBHi using an ice bath to moderate the reaction. After 1 hr 
part of the RIeOH was removed under vacuum and the remainder 
was diluted with H2O and extracted (EtzO). The ether was 
dried (blgSO4) and distilled to give 62 g (82%) of 4-methylthio- 
phene-2-methanol, bp 128-130" (33 mm), whose structure was 
indicat,ed by its ir spectrum and used in the next' reaction without 
further characterization. 

X solution of 36.0 g (0.27 mole) of 4-methylthiophene-2- 
methanol in 27 ml (0.33 mole) of pyridine and 30 ml of ether was 
added to a solution of 22.5 ml (0.3 mole) of SOCl, in 30 ml of 
pentane at  over 1 hr. Then 1.50 ml of pentane and 150 ml of 
10% HC1 was added to the dark reaction mixture and the organic 
phase separated. The aqueous phase was extracted several times 
with pentane and the combined organic phases were washed 
(saturated NaHC03, saturated KaC1) and then dried (3lgSO4). 
The solvent was removed under vacuum and the residue was 
stirred for 1 hr a t  5' and 3 hr at  room temperature with a suspen- 
sion of 14.7 g (0.3 mole) of NaCN in 150 ml of DJIF.  The 
suspension was filtered and the filtrate was concentrated under 
vacuum and diluted (HZO). Extraction of the mixture with 
ether and distillation of the dried ethereal solution gave 9.2 g 
( 2 2 5  j of 4-methylthiophene-2-acetonitrile, bp 137-141' (37 mm), 
which was characterized as a nitrile by its ir spectrum and used 
in the next reaction without further characterization. 

A solution of 3.0 g (0.02 mole) of 2,4,6-triamino-5-nitroso- 
pyrimidine in 125 ml of almost refluxing DAIF was treated with 
2.8 g (0.02 mole) of 4-methylthiophen-%acetonitrile and 1.08 g 
(0.02 mole) of XaOCH3. The reaction mixture was refluxed for 
1 min, cooled, and diluted with H20. Filtration gave 3.2 g 
(587 , )  of product which was recrystallized by dissolving in 50y0 
AcOH-HZO and reprecipitating by adding ",OH to p H  4.5; 
mp >300", Ri 0.62 (system 1). Anal. (CnHl1NiS) C, H, N. 
4,7-Diamino-2-phenyI-6-(2-pyrrolyI)pteridine.-To a snspen- 

siori of 5 g (0.0232 mole) of 4,6-diamino-S-nitroso-2-phenyl- 
pyrimidine and 5 g (0.0472 mole) of pyrrole-2-acetonitrile8 in 
100 ml of EtOH was added a solution of 2.5 g (0.051 mole) of 
XaCN ill 25 ml of water and the green mixture refluxed for 1 hr. 
Chilling gave a brown solid which was collected and washed well 
( H 2 0 ) .  This was dissolved in 400 ml of refluxing 50% &OH- 
HzO, heavily charcoaled, cooled, and brought to pH 8 with 
concentrated NHaOH to give a yellow solid. This was washed 
well (HzO), reslurried with dilute NHdOH, collected, and again 
washed (HZO). This gave 2.4 g (34'5) of yellow crystals: mp 

tem 3); 276 m p  (log E 4.434), 418mfi 
276 mp (log E 4.113), 418 mp (log B 4.068); 

- ,0  nip (lot E 3.962), 418 mp (log E 3.951). Anal. (ClsHl&i) 
C, H, N. 

2,4,7 - Triamino - 6 - (2 - fury1)pteridine. Aldehyde-Cyanide 
Method.9--A mixture of 10.7 g (0.05 mole) of tetraaminopyrimi- 
dine dihydrochloride, 75 ml of AIeOH, arid 30 ml of AcOH was 
heated to 50' and a solution of 5.0 g (0.10 mole) of NaCN in 
22 ml of H2O was added followed by 7.35 g (0.0765 mole) of 
furfural in 20 ml of MeOH. The warm solution was immediately 
filtered to remove the salts formed and the solution was allowed 
to stand at  room temperature for 1 hr. Chilling gave a yellow 
crystalline material which was dried before proceeding to the 
next step. This product was added to a solution of 15 g of Na- 
OCH3 in 240 ml of RleOH and the solution was refluxed for 10 
min. The reaction mixture was diluted wit,h 240 ml of HzO and 
30 ml of 30% H2Oz was added. After standing a t  room tempera- 
ture overnight, the reaction mixture was chilled and filtered to 
give 5.7 g (47%) of a yellow product. Several recrystallizations 
from 50% aqueous BcOH followed by treatment with PI"4OH 

(C11H,2x',O.O.5HzO) C, H, N. 

k n H  I 1  ,>- 

( 7 )  .J. Sic4, J .  O i g  Chem., 19, TO (1954). 
(8) JV. Herz and S. Tocker, J .  Am. Chem. Soc., 77, 6353 (1955); JV. 

(9) 11 e v i s h  to  thank Rlr. James Beeson for carrjing out  thiv experiment. 
Herz, ibzd. ,  76, 483 (1953). 

gave 2.6 of yellow crystals whose ir spectium Rab identical with 
that of product listed in Table 11; Rr 0.41 (svstem 1) and 
0.27 (system 2). 
2-Cvanomethvl-4-methvlthiazole.-To a solution of 8.8 e of 

N a C i  in 125 A1 of redistilled DXSO was added a t  below-20" 
wit,h efficient stirring 20 g (0.135 mole) of 2-chloromethyl-4- 
methylthiazole.10 The reaction mixture was then %-armed on a 
steam bath to  40" at  which time an exothermic reaction started. 
The temperature was kept a t  45-50" by cooling during the exo- 
thermic phase, following which the temperature was raised to 
60" briefly. After cooling, the reaction mixture was poured into 
500 ml of water and extracted three times with 200 ml of ether. 
The combined ethereal extracts were washed (H,O), dried 
(R\lgS04), and distilled to give 9.0 g (54'5) of a yellow oil, bp 
82-84" (0.6 mm). A portion was redistilled for analyhis (bp 
S2-83" at  0.45 mm). Bna/. ( C ~ H ~ N Z S )  C, H, N. 
3,5-Dimethylisoxazole-4-acetamide.-To 100 ml of saturated 

ammoniacal MeOH containing 0.65 g of XaOCH, was added 
18.3 g (0.1 mole) of et,hyl 3,5-dimethyli~oxazole-4-acetate~~ and 
the mixture w-as allowed to stand at  room temperature for 64 
hr. Concentration of the reaction mixture gave an almost 
colorless solid, mp 112-115'. This was dissolved in 20 ml of 
EtOH, treated with charcoal, diluted with 100 ml of EtzO, and 
chilled to give 10.7 g (77%) of colorless crystals, mp 114-115'. 

3,5-Dimethylpyrazole-l-acetarnide.-A suspension of 5.28 g 
(0.22 mole) of NaH in 100 ml of toluene was treated with a soln- 
tion of 19.2 g (0.20 mole) of 3,5-dimethylpyrazole in 100 ml of 
hot toluene. After 1 hr of reflux, the solution was cooled, 42 g 
(0.25 mole) of ethyl bromoacetate was added, the mixture re- 
fluxed for 17 hr. The hot mixture was filtered and the insoluble 
solid was washed with dry PhCH3. The combined filtrates were 
distilled to give 27 g (74c0) of ethyl 3,5-dimethylpyrazole-l- 
acetate, bp 128-136' (0.3 mm), as a colorless oil. A mixture of 
21.3 g (0.117 mole) of this ester and 110 ml of 14 S ?jH4OH was 
shaken vigorously for 10 min and the crystals which formed were 
collected by filtration and washed (HzO) to give 14 g (805;) of 
product. A sample for analysis was recrystallized from HZO tu 
give crystals, mp 190-191", lit.12 mp 192.5-193'. Anal. (C7H11- 

A mixture of 13.7 g (0.0893 mole) of this amide and 135 ml of 
POCl, was refluxed for 1.5 hr. The volatiles were removed from 
the resulting solution under vacuum and the resulting dark yellow 
syrup was poured over crushed ice. The pH of the cold solution 
was brought to 10 with 2.5 S NaOH and extracted four times 
with 100 ml of ether. The combined ethereal extract was washed 
(HzO) and dried (?*IgsO4). Evaporation of the solvent gave 12.2 
g of a residue which on recrystallization from an ether-petroleum 
ether (bp 30-60') mixture gave 10.0 g (82yc) of 3,s-dimethyl- 
pyrazole-1-acetonitrile, mp 36-39', which was used as obtained 
for the pteridine synthesis. 

Uracil-4-aeetamide.-Ethyl 4-ura~ilacetate '~ (68  g, 0.34 mole) 
was suspended in 300 ml of JleOH, 950 ml of saturated CH3OH- 
XH, containing 2.0 g of ?iaOCH3 was added, and the mixture 
was allowed to stand overnight. Filtration gave 51 g (89%) of 
a solid which was purified by dissolving in dilute alkali and re- 
precipitating by addition of dilute acid. This gave 22 g ( 3 8 5 )  of 
crystals, mp 284-283" dec. Anal. (C6HiN303) C, H, N: 
2,6-Dichloropyrimidine-4-acetonitriIe.-A stirred mixture of 

POc1, (200 ml), 14.7 g (0.12 mole) of S,S-dimethylaniline, and 10 
g (0.059 mole) of uracil-Pacetamide was taken to dryness under 
vacuum after 1.25 hr of reflux, and the residue was quenched in 
ice and water. The mixture was immediately extracted (CHC18) 
and the organic portion was dried (LIgSOa). Evaporation of the 
dried solution gave 13 g of a dark crystalline solid which on 
distillation through a small wrapped column gave 9 g of product. 
This was recrystallized three times from benzene to give 3.5 g 
(39%) of crystals, mp 113-115.5°. Anal. Calcd for C6H&l&p: 
C, 38.30; H, 1.60; N, 22.35. Found: C, 38.86; H, 1.97; K, 
21.60. 

A mixture of 13.6 g (0.0725 mole) of 2,6-dichloropyrimidine-4- 
acetonitrile and 650 g of 10% NH3-EtOH was heated in a pressure 

Bnal. (C~HioSaOz.'/sHzO) C, H, N. 

n'sO j C, H, N. 

(IO) D. J. Brown, A. H. Cook, and I. Heilbron, J .  Chem. Soc., S 106 

(11) F. March, Ann. Chim. (Paris), [7] 26, 313 (1902). 
(12) J. B. Wright, W. E. Dulin, and J. H .  Markillie, J .  M e d .  Chem., 7, 

102 (1964). After we completed our \\-ork these authors reported the prepa- 
ration of this compound by the reaction of 3 ,5-dimetl iylp~~azole  with 
chloroacetamide. 

(1949). 

(13) G. E. Hilbert, ,J .  Am. Chem. Soc.. 64, 2 0 i 6  (1932). 
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( I  I)issolve in dilute AcOII, precipitate with concentrated ?;II&Ii. l,ibclat.e free \)u..e with NII,OII. I)isscJlve in i s i , ,  ArOII, pre- 
e 0. AIolden- 

J E. Sherman and E. SI. ?imxtutz, ,I. .4m. Chem. Sac., 72, 2193 (1!)*50). 
' T. 1,. 

A. 
W. ITerz, 11. I;. liaden, and I). R .  K. .1Iurtj-, J .  Orq. Chwn., 21, 896 (1956). 

1; E. C. T:iyI(ir and K. S. Hart,ke, J .  
9 .L Burger and C;. E. ['llyot, .J .  O r g .  Chenr . ,  12, 342 (l94i). 

I S :  calcd. 37,Sl;  found,  37.14. " 2\11 

vipitate with concentrated NH&H at pH 6. 
li:iuer, G. Trautmann, and R .  Pfluger, .t71n., 583, 61 (1953). 
Q B. Pettersson, d c t a  Chem. Scand., 4, 395 (1950j. 
('aims and B. C. McKusick, J .  Ory. Chem., 15, 790 (1930). 
11 .  Schlesinger and D. T. Nowry, ibitl. ,  73, 2614 (1951). 
r3t \V, ITerz and J. L. Rogers, J .  ~ l m .  Chene. Soc., 73, 4921 (19.51). 
. t  1 ) ~ .  Chcns. SOC., 81, 2466 (1959). 7' R. G. Jone., ibid. ,  71, 383 (1949). 
'' 'r. Itai  and H. Ogura, J .  P h a ~ m .  SOC. Japan, 75, 286 (1955). 
c ~ c ~ n ~ p i ~ u r i d s  were analyzed for C, If, N and except as noted re,sults Kere within 2~0.47, of c-alculatcd value-. 

Dissolvein hot 50°C AcOH, precipihte with concentrated SIfrOFI at  pII 5 .  

* E. Campaigne and W. 
j F. F. Blicke ii 

cCarthy, .J. .Im. t 'heii~. SOC., 76, 4466 (1954). 
C;. Sheets, J .  A.lin. C'h3crrr. Soc., 71, 2856 (1949). 

1) See Experimental Section. 

* Commercially availahle. 

vcs~el  for G hr at 130". The rctcvvered resctioti mixture was 
filtered and the filtrate was concentraied to dryness t o  give 8 g 

) of ~,6-diamini~pyrimidine-4-acetonitri~e, rnp %0-%> ', 
I  was used without further purification for pteridine syn- 

t he-is. 
l-Benzyl-3-cyanomethyl-l,2,4-triazole (Crude).---A-i soluiioll 

of 4.9 g (0.1 mole) of XaCN in 25 ml of DMSO was treated with 
!) .76 g (0.04 mole) of l-be1iz)-13-chloromethyl-l,2,4-triazole 
t iydr~c.t i loride~~ dissolved in 2.5 ml of warm DAIS0 and the mix- 
I U I ' P  was Yrirred at, 50" for 30 mill. The reaction mixture w : ~  
pi~ui~cd i n to  300 ml of cold IT& :ind extracted three times with 
IO0 n r l  of CTICI,I. The  comk)inetl organic. extracts n-we dried 
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