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Pteridines. V1I.l Some 2,4-Diamino-6-phenylpteridines 
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A number of 2,4-diamino-6-phenyl-7-~ubstituted pteridines were prepared by reaction of 2,4-diamino-7- 
The use of hydraLine in DMF in this reaction gave a s- 

Spectral data have indicated that the 6-phenyl and pteridine rings are not coplanar 
chloro-6-phenylpteridine with nucleophilic reagetiti. 
triazolo[3,4-h]pteridine. 
when the 7 substituent is as large as a methyl or NHB+ group. 

The diuretic agent triamterene (2,4,7-triamino-6- 
phenylpteridine) (I) contains three amino groups. In  
the previous paper of this series we described the 
preparation of compounds in which the 2- or 4-amino 
function was replaced by another group. In  this 
paper we wish to  report the synthesis of a number of 
pteridines in which the 7-amino group of triamterene 
has been similarly changed. 

I 

A simple approach to the preparation of pteridines 
in which the substituent in only one particular po- 
sition is varied is to prepare an intermediate from which 
the required compounds may be obtained by a nucleo- 
philic displacement. The 7-chloro derivative appeared 
to be a satisfactory intermediate for this purpose, 
since a number of hydroxyaminopteridines had been 
converted to the corresponding chloroaminopteri- 
dines12-5 and replacement of the chloro group from 
pteridines by nucleophilic agents2J had been accom- 
plished even from 2,4,7-trichloro7 and tetrachloropteri- 
dine.s 

The required starting material for this sequence, 
2,4-diamino- 7 -hydroxy- 6-phenylpteridine (11), was 
readily prepared by the condensation of phenylgly- 
oxylic acid and tetraaminopyrimidine. Treatment 
of this intermediate with PCls in POCl, gave 2,4-di- 
amino-7-chloro-6-phenylpteridine (111). 

Replacement of the C1 in 111 with alkylamino, 
dialkylamino, methoxy, and mercapto was accomp- 
lished as described in the Experimental Section and 
Table I. The hydrazino group was introduced by 
reaction of I11 with 95% hydrazine on a steam bath 
for a short time. I n  an attempt to carry out this re- 
action in dimethylformamide, a product was obtained 
which analyzed for ClSHlOh-8 rather than the required 

(1) Previous paper in this series: J. Weinstock, R. Y. Dunoff, B. Sutton, 
B. Trost, J. Kirkpatrick, F. Farina, and A. Straub, J .  M e d .  Chem., 11, 
549 (1968). 

( 2 )  C. K. Cain, E. C. Taylor, and L. J. Daniel, J .  Am. Chem. SOC., 71, 892 
(1949). 

(3) H. Wieland, A. Tartter, and R. Purrmann, Ann., 545, 209 (1941). 
(4) H. Wieland, H. Bletzger, C. Schdpf, and &I. Bulow, zbid. ,  507, 226 

(1933). 
( 5 )  H. Wieland and R. Liebig, ibid. ,  555, 146 (1944). 
( 6 )  J. W. Daly and B. E. Christensen, J .  Am. Chem. Soc.,  78, 225 (1955). 
( 7 )  A. Albert. J.  H. Lister, and C. Pedersen, J. Chem. Soc., 4621 (1956). 
(8) C. Schenker, Ph.D. Thesis, Cornell University, 1949; E. C. Taylor 

(9) R. G. W. Spickett and G. >I. Timmis, J. Chem. Soc., 2887 (1984). 
and W. R. Sherman, J .  Am. Chem. Soc., 81, 2464 (1959). 
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C12H,2h7& A possible source for the extra carbon was 
the solvent, so this suggested that the expected prod- 
uct (IV, R = NHKH,) had formed, but that it had 
been formylated to give V which on elimination 
of water gave 6,S-diamino-4-phenyl-s-triazolo[3,4-h]- 
pteridine (VI). Similar cyclizations of 2-hydrazino- 

NH, 
V 

I 

"2 

VI 

quinoxalines have previously been found to occur under 
mild conditions.1° 

This structural assignment is supported by the nmr 
spectrum of the compound. The spectra of 6-phenyl- 
pteridines containing a basic 7 substituent determined 
in trifluoroacetic acid exhibit a sharp singlet near 7.7 
ppm due to the phenyl pr0tons.l For example, in 
Table I1 this pattern is reported for the 7-methylamino, 
the 7-dimethylamino, and the 7-hydrazino analogs 
of IV. The spectra of certain 6-phenylpteridines 
lacking a basic substituent at the 7 position such as the 
7-methoxy or 7-hydrogen analogs of IV also determined 
in trifluoroacetic acid show a complex doublet due to 
the phenyl protons. One peak representing three 
protons occupies a position near 7.6 ppm and appears 
as a complex triplet. The other peak representing 
the two ortho protons is more variable in its position, 
appearing near S ppm as a complex quartet. This 
multiplet pattern is clearly seen in the spectrum of VI. 
In addition, a peak appears a t  8.69 ppm which al- 
though broad is not nearly as broad as the XHf 
peaks frequently seen in this neighborhood in the 
spectra of aminopteridines. This peak was assigned 
to the hydrogen a t  position 1 of VI, the broadness 
possibly being due to its proximity to several nitrogens. 

(10) D. Shiho and S. Tagami, J. Am. Chem. Soc., 83, 4044 (1960). 



2,4-l>ilLniiuo-(i-l,hen?.ll,tcr.idilic had b c w i  prepared 
uiiequivoc:tbl) I '  b! the corideiisatioii of diacetylated 
',-l,(i-triarniiio-3-iiitroso~) riniidine and phenylacetalde- 
hyde in ethariolic potas urn acetate followed by hy- 

terniediate acetylated pteridine. 
of 2,4-diaiiiino-i-niethyl-B-phe~iyl- 

s attempted using phenylacetone, but 
iio 1)teridirie could be isolated from the reaction niix- 
iurc. However, tr  ed 2,~,(j-triamiiio-~-iiitro- 
hoIiyriniidiiie could crisrd with phenylacetone, 
: i d  alkaline hydrol! io ilrocluct gave 1-11. Thc 

NH1 
VI11 

I 

"- 
IX 

1)roduct wi\ reportcdl-' to he ohtained hy co1idciis;atioii 
of methylpheiiylglj oxal with tetraarnino~)yrimidirie 
hydrochloride. In our hands the condensation of 
met hi-lphenylgl? oxal and tct raaniiiiop3.riniidine gavo :L 
niixture of TI1 ;md its isomer 2,4-dianiino-6-methyl-i- 
phenyl pteridine (VI I I) in which the former predomiiia- 
ted. The uv *l)ec'trit of the products of the two reactioiis 
\I ere h i l a r ,  l)ut the conipouiids were easily differ- 
cntiated by the 11-e of nnir spectroscopy. I n  trifluoro- 
acetic wid VI1 hhou ed it shwrj) yiiiglet at 2.90 p p n i  due 
t o  i T H 3  arid ii 4 ~ ~ 1 )  singlet at i .64 ppni due to G-CbH;. 
However, thca mixture ohtaiiied from the tetraarnino- 
I)yrimidincJ conderi>:ttiori h h o \ i  ed in addition to t htl 
above signals lea- inteiisc signals at 2.85 pimi due to 
M'H, and at '7.67 pimi due to thci-C'eHa. 

I t  ir iiiterestiiig to compare thr nnir spectra of Y l I  
with that of L',1-di:iniino-(i-I,hen3.lpteridiiie (IX). The 
latter coinpourid has :I pe:tk at 9.40 ppm reiulting from 
tho  i - H  arid :L tyI)ical AB2X2 pattern for a conjugated 
moiiosuhitituted pheri] 1 with t hcb 2-proton 1 ~ a k  ccn- 
tewd rie:ir S.17 1)1)ni tmd the X-l)roton 1 ) w L  centered 
i i w r  i .63 l q n i i .  .I iii( likel? rcwoii for the differerirr 
h t \ \  eeri t hc * p w 1  r:t 0 '11 :tiid IS i. the steric iiihihi- 
tiori of the coj)laIiurity of the ~~ t i e i iy l  :tnd l'teridine riiigs 
hy the nieth) 1 group of T'II. I r i  IX the phenyl and 
1 i t  eridine riiigs :ire coplariar. Similarly, the phenyl and 
Iiteridine rings :ir(' I)robahly riot coplariar in VIII.  The 
cliffererice iri coplanarity of V I 1  and IX is also seen iii it 
coml)arisori of their ultraviolet rl,ectra, VI1 h:iviiig 
A m a x  254 iirid 348 nip arid hy;:,' ' 26% and 3'72 nip, nliile 
IX 1ia(1" "ti(i :iiici X; inp :in(i x:!:,~' Z(i, 302, 
:id 3S9 nip. 

Tlic u v  ;iiid iinir  ~1ic~(-tral datti for the conipouiids 
described i l l  this pal)er :ire shon I I  i l l  Tables I1 and 111. 
It i- iiistructive to comiiarc the sp 
amterene and :ill of the porsible 
dimethylaniiriodianiino-G-phen? lpteridines as reported 
in thiy : i d  iii thc, 1)ievious pq)er  of thib series.' In 
wid solution :ill of the pteridines except the 7-dimethyl- 
:mino analog have their long I\ avelerigth uv peak :it 
X3S-36-2 nip arid d l  of the pteridines in basic solution 
have their long wavelength maxima at 3Gi -383 nip with 
the pcalic of i he mor(' highly methylated pteridines 

iigher wavelengt hs. The abnormal value 
c's hc~loiigs to  the protonated form of "4- 

p H  1 

dianiiiio-7-dinwt h!.lan~irio-Ci-i) henyly teridinc. I t  s eem 
likely t.li;tt the 1)r'emiec of  the highly basic dimethyl- 

(11) I. J .  I'acliter arid 1'. I:. Sei i ie t l l ,  ./. Ory. C / I I U ~ . ,  28, I ~ W  ( I ! ~ W ) .  
(12) ('. l i .  Cain, I. d. Patent,  2,titii,-i86 (19.X). 
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TABLE I11 
UV SPECTR.1 

"2 

R PH Amax, mp (log e)'' 

CH3XH 1 247 (4.16), 295 (3.89), 338 (4.2Y) 

n-csH13SH 1 247 (4.25), 295 (4.00), 360 (4.39) 

n-CjH11NH 1 248 (4.19), 295 (3.94), 360 (4.32) 

13 

13 

13 

236 (4.611, 266 (3.98) (sh), 367 (4.23) 

279 (3.89) (sh), 372 (4.12) 

234 (4.69) (sh), 274 (3.92) (sh), 368 
(4.25) 

HOCHICII,SH 1 249 (4.21), 292 (3.91), 358 (4.33) 
13 

C6HjCH2XH 1 246 (4.21), 294 (3.97), 358 (4.33) 
13 234, 268, 367 

(C&)?N 1 250 (4.16), 303 (3.94), 380 (4.27) 
13 243 (4.59), 292 (4.01), 383 (4.23) 

CjHioK 1 309 (4.05), 386 (4.35) 
13* 246, 298, 390 

H ? K S H  1 260 (4.33), 282 (3.99) (sh), 355 (4.39) 
13 273 (4.43), 292 (4.27) (sh), 378 (4.11) 

HS 1 252 (4.34), 322 (3.88), 400 
13 247 (4.49), 294 (3.89) (sh), 3Y6 (4.22) 

CH3O 1 257 (4.33), 280 (3.97) (sh), 348 (4.31) 
13 26.5 (4.33), 286 (4.09) (sh), 363 (4.33) 

Cl 1 262 (4.30), 338 (4.12) 
13 227 (4.63), 270 (4.07), 286 (3.8%) (sh), 

23.5 (4.66), 272 (3.99) (sh), 367 (4.28) 

362 (4.26) 
CH3 1 254 (4.41), 348 (4.17) 

13 262 (4.46), 372 (4.09) 
u pH 1 data obtained in 4.3% formic acid and the pH 13 data 

in 0.1 SaOH. b Qualitative spectra, compound precipitated 
out of solution. 

amino group in the pyrazine ring might induce pro- 
tonation a t  K-S rather than a t  K-1 to give X and its 
various resonance forms as the protonated species. 

I 

"z NHCH3 

X XI 

This is supported by the similarity of the uv spectra of 
X and XI, X having A:!,' 250, 303, and 380 mp and 
XI having A%:,' 221, 309, and 386 mp. The upfield 
position in the nmr spectra of 7-N(CH& might be due 
to their position in the shielding zone of the 6-phenyl 
group. 

The singlet nature of the G-C6H5 signal in the nmr 
spectrum which was postulated previously in the case of 
the 6-phenyl-7-methylpteridine to be due to steric inhi- 
bition of coplanarity of the phenyl and pteridine rings is 
also seen for the 7-methylamino, 7-dimethylamino, and 
7-hydrazino analogs presumably for the same reason. 

As noted before, the signal for the 7-H in the nmr 
spectrum of VI1 came a t  9.40 as a singlet. In  com- 
parison, the 2-H of 4, T-diamino-6-phenylpteridine' had 
its nmr signal as a singlet at S S 3  ppm. In  neither case 
is an adjacent nitrogen strongly enough protonated to 
split the peak, and the upfield position of the 2-proton 

indicates that i t  is in a more electron-rich environment, 
possibly due to the presence of an amino group in the 
same ring. 

Pharmacology .-The diuretic s truc ture-ac tivi ty rela- 
tionships of the compounds reported in this paper will 
be given in an accompanying paper.I3 

Experimental Section14 
The paper chromatography was done by the circular system 

using a cotton wick to bring the solvent to the paper. The 
following systems were used: (1) thin layer on silica gel G, 
EtOAc-AcOH-H?O (8: 1: 1); (2) standing phase mineral oil 
applied in 20% solution in acetone, moving phase EtOH-H20 
(2: 1); (3) HCOOH-H20-i-AmOH-t-AmOH ( 1 : 5 : 3 : 3 ) ;  (4) 
standing phase mineral oil and castor oil (1 : 1) moving phase 
EtOH-H,O (2: 1). Melting points are uncorrected and were 
determined in open capillary tubes. The uv spectra were recorded 
with a Cary Model 14 spectrophotometer and the nmr spectra 
on a Varian A-60 spectrometer. 

2,4-Diamino-7-chloro-6-phenylpteridine (III).-To a well- 
stirred mixture of 1020 ml (11.2 moles) of P O c b  and 216 g 
(1.04 moles) of PClj was added 60 g (0.236 mole) of 2,4-diamino- 
7-hydroxy-6-phenylpteridine over a 10-min period. The reaction 
mixture was refluxed for 3 hr and then most of the Poc13 was 
removed under reduced pressure. The cooled residue was poured 
into a well-stirred mixture of 1.8 kg of ice and water t o  give a 
yellow solid which was collected by filtration. This was re- 
crystallized twice from 27, HC1 and once from glacial AcOH. 
Finally it was dissolved in HCOOH and precipitated by addition 
of XH40H. This was dried under reduced pressure to give 24 g 
(37%) of yellow crystals, mp 300", Rf 0.55 (system 1). Inal .  

The hydrochloride was obtained by several recrystallizations 
of the crude product from EtOH as yellow crystals, mp >32O0,  
Rf 0.65 (system 4) (free base liberated with EtJVH, applied in 
DhISO solution). dnal. (CI?H9N6C1~HCl) C, H, C1, C1-. 

2,4-Diamino-7-methylamino-6-phenylpteridine Hydrochloride 
(IV, R = CHaNH).-A suspension of 7.0 g (0.023 mole) of I11 
in 1 1. of n-BuOH was refluxed for 6 hr while a stream of MeNH2 
was passed into the reaction mixture. On cooling 2.0 g of material 
separated from solution which proved to be mainly starting 
material. After filtration the reaction mixture was concentrated 
under vacuum and the residue was suspended in HsO, and then 
filtered to give 3.0 g (437,)  of product which was recrystallized 
from AcOH for analysis, mp >340° dec, Rf 0.63 (system 2). 

2,4-Diamino-7-pentylamino-6-phenylpteridine Hydrochloride 
(IV, R = n-CaHllNH).-A mixture of 5.0 g (0.0162 mole) of 
I11 and 100 ml of n-pentylamine was refluxed for 2 hr. The 
reaction mixture was taken to dryness under vacuum and the 
residue was suspended in 50 ml of H20. The gummy product 
was collected by filtration arid washed (EtOH) to give a yellow 
granular product. Two recrystallizations from IIlIF gave 
yellow crystals. 
2,4-Diamino-7-methoxy-6-phenylpteridine (IV, R = CHgO).-A 

solution of 1.0 g (0.00324 mole) of 2,4-diarnino-T-chloro-6- 
phenylpteridine hydrochloride (111) and 2.0 g (0.037 mole) of 
XaOCH3 in 100 ml of MeOH was refluxed for 2.5 hr. On cooling 
yellow needles separated which were collected by filtration, 
washed with JleOH, and dried to give 0.55 g (637,) of product. 
Recrystallization from a mixture of DMF and hIeOH gave 
cryst,als, mp 275' dec pt, 248", Rf 0.71 (system 1) and 0.58 
(system 3). Anal. (C13H1&60) C, H, N. 
2,4-Diamino-7-mercapto-6-phenylpteridine (IV, R = HS).--A 

solution of 35 g (0.63 mole) of KOH in 300 ml of absolute EtOH 
was saturated with anhydrous HzS. T o  this was added 5.0 g 
(0.0162 mole) of I11 and 200 ml of EtOH and the mixture refluxed 
for 2 hr. The solution was filtered and the filtrate was concen- 
trated to small volume. The residue was suspended in HzO and 

(Ci?HgC1N,) C, H, N. 

Anal. (Ci3H13N7.HC1.0.25H20) C, H, C1, N. 

(13) J. Weinstock, J. JV. Wilson, V. D. Wiebelhaus, A. R. hlaass, F. T. 
Brennan, and G. Sosnowski, J .  .)fed. Chem., 11, 5 i 3  (1968), paper XI1 of 
this series. 

(14) We wish t o  thank Dr. JV. E. Thompson and l l r .  R. J. Karren for 
the spectral data, Miss XI. Carroll and her staff for  microanalytical data, and 
Xlr. A. Post and hIr. E. L. Haines for chromatographic data. \$-here analyses 
are indicated only by symbols of elements, analytical results obtained for 
those elements were within f0.4Y0 of the theoretical value&. 



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. 


