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17 a=Methyl-3a-thiocyano-5«-androstan-178-o0l-2-one (X).—A
solution of VIIId (1.0 g) int acetone (35 ml) was treated dropwise
with standard chromic acid solution.'®* The excess reagent was
destroved by a small amount of isopropyl aleohol. The itorganic
salts were removed by filtering through diatomaceous earth and
the filtrate was concentrated n vacuo, the residue was diluted
with H,0, and a crystalline product was collected. Recrystalliza-
tion from methanol-H;O afforded the 3a-thiocyanate X (0.7 g),
mp 151-153°. An additioual recrystallization from methaiol
gave aun analytical sample: mp 133-154°; [al®Dp +137.5°;

max 292 mp (e 60); nmr, 232.5-239.5 (38-H), 73 (C-17 methyl),
50.5 (C-18 methyl), 49 cps (C-19 methyl).

24-Thiocyano-5x-androstane-38,173-diol (XI).—To an ice-cold
solution of Va (4.0 g) in THF (100 ml) was added a cold solution
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of lithiun tri-t-butoxyaluminym hydride (20 g) in THF (100 ml).
The reactiont was stirred for 1 hr at about 3° aud poured into an
ice-cold 5%, AcOH solution. The product was extracted with
ether and the extracts were washed with H,0, 59, NaHCO;, and
finally H.O agaiu before drying over anhydrous Na,SQ,. Solveut
rentoval in vacuo left a white solid which was recrystallized from
acetone—liexane to give the diol XI (3.6 g), mp 202-205°, [«|®D
+-23°.

Anal. Caled for C‘_)()I{MNO;\SZ
C, 68.57; H, 9.23.

Acknowledgment.—We wish to thank Dr. F. B.
Coltou for his interest and comments during the course
of this work.
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The reaction of 4,6-diamino-3-uitrosopyrimidintes with a number of N,N’-bis-substituted malonamides in the
presetice of 1 equiv of sodium in ethanol afforded mixtures of 4-amino-7-substituted amino-N-substituted 6-

pteridinecarboxamides and 4-amino-7-hydroxy-N-substituted 6-pteridinecarboxamides.

The 7-substituted

aminopteridinecarboxamides were found to be effective oral diuretics in rats, whereas the 7-hydroxypteridine-

carboxamides were inactive at comparable dose levels.

The base-catalyzed reaction of 4,6-diamino-5-nitroso-
2-phenylpyrimidine (I) with eyanoacetamide yields
4,7-diamino-2-phenyl-6-pteridinecarboxamide (Ia) (see
Scheme I).? Variation of substituents on the 2 position
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of the pyrimidine, as well as substitution on the amide
nitrogen of the cyanoacetamide, permits the prepara-
tion of many biologically active substituted 6-pteridine-
carboxamides. These have been the subject of several
recent patents.? In each of these reactions, ring closure
to the pteridine results from the elimination of 1 equiv
of water between the nitroso group of the pyrimidine
and the active methylene group of the cyanoacetamide
and the councomitant addition of the amino group of
the pyrimidine to the nitrile group of the cyano-
acetamide.

The reaction of I with diethyl malonate in the pres-
ence of 1 equiv of sodium in ethanol affords ethyl 4-
amino-7-hydroxy-2-phenyl-6-pteridinecarboxylate (II).
In this reaction, ring closure oceurs with elimination of
water and ethanol. Other examples of pteridine forma-
tion by reactions involving 4-amino-5-nitrosopyrimi-
dines have been described by Pachter and co-workers.®
A recent review has appeared on biologically active
pteridines derived from 4-anino-3-nitrosopyridines.®

In view of what has been reported concerning these
types of reactions an attempt was made to prepare
4-amino-7-hydroxy-2-phenyl-6-pteridinecarboxanide
(IIa) in a single step by the reaction of I with malon-
amide in the presence of an equivalent amount of
sodium ethoxide. It was expected that water and
ammonia would be eliininated in the reaction, thus

(1) A preliminary account of this work was presented before the Division
of Medicinal Chemistry, 150th National Meeting of the American Chemical
Society, Atlantic City, N. J., Sept 1965, Abstracts, p 16,

(2) To whom inquiries regarding this article should be sent.

(3) T. 8. Osdene and E. C. Taylor, U. 8. Patent 2,875,180 (1861).

(4) J. Weinstock, U. S. Patent 2,963,478 (1960); T. S. Osdene and A, A.
Santilli, U. 8. Patents 3,138,595, 3,138,594, 3,138,592, and 3,122,547 (1964).

(56) I. J. Pachter and P. E. Nemeth, J. Org. Chem., 28, 1187 (1963);
I. J. Pachter, P, E. Nemeth, and A. J. Villani, ibid.. 28, 1197 (1963).

(6) T.S. Osdene in "' Pteridine Chemistry,'' W. Pfleiderer and E. C. Taylor,
Ed., The Macmillan Co., New York, N. Y., 1964, p 65.
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Tabre |
N-SI‘BSTI'I'("I'EI) 7-;\'l'BS'l‘l'l'l,"l‘I“l) A\SIIN(l-(')-l"l‘l-)l{lltL\' ECARBONAMIDES
ZHI\I
R,HNOC
Re-
“rystn
Cownpwl Alp, sol- Yield, ~e calod- . . o founde--
I Ry R: e vent" e Formala « 11 N C 11 N
i Cel. H >360 ¢ (5.0 CiHp N0 w4 504 34860 53.38 0 382 35,21
b H CH,OCCH G 210 \ 2.7 CuHpN;O, 15,00 5,06 30.51 48.20 5.73 30.80
4 CyrH, CHO(CH ). 234 \ AN 00 CyHaN:Oy ST12 0 H5IR8 2467 5713 571 2400
o m-CICe1 CH,O(CH.): 105 A 33200 CrHaCINGO, 52 .84 514 2270 52.56 4.985 2073
¢ ﬂ s L CHaO(CHale 220 \ 250 CeHaN:OS 50,60 4.25 24,50 5080 5,16 24.1a
f (‘IIJ,' CH3O(CH ) 221 A-D 434 CHa N0 45.76 0 5.76 26.60 45.63 5.506 20.141
g (CyHDN(CH ) NHY CH;0(C 100 A 16.6  CiroHygNyO, 32,40 T.64 28,05 52.20 T.50 2806
b G, HO(CH 252 D-bo4s6 ('),H,mm 5528 5,190 20054 35.33 5.03 26,65
i [GNE HO(CH.).O(CHu)  152-154  A-C 7.6 CyHe \ O, .13 5,05 2043 533.38 612 2170
j s CHZOCCH ) 200 3 G.06 N5.25 T.47 25,05 55.50  T.57 2046
k Cyll CoH:O(CHu ) I8N A 50,0 .0, A0.25 0 6.40 23 .05 5800 (.57 22 s
1 Cll, CHLOUCH ) 157 13 294 CwHyn Ny <h 6O.OT 680 21.62 61.20 (.54 21.90
dee
nt /)-(‘l(ju}‘{l (‘-_-}'I:.U‘(‘l’l:l: 2]5 \ ]‘1 (':111:5(‘11\';(); 54“\\4 3 TU .).l :;'_’, )-1' 7; 5."() 21.01
n | S | CHO(CH 147 A 27,6 Crdp N0 D280 H5.RD 22,72 53,05 6,06 2306
0 ol CoH:S(CH. ) 1035 A 1.2 CyHeNOS. w800 2048 55.38 .76 21,032
p Gl (CaH5)N(CHy)e 190 A 158 CulgNyO G2.60  7.7% 26.20 62.33 7.65 25,91
q  Cel: O N(CH., 212 \ 156 CallaNoOc 390E5 G235 24084 5885 641 24084
r Ces @-m; 247 A 36,0 CyHeN:O; 65,41 575 20071 6313 5.62 20.75
s CeH, CH; 258 A 0.7 CuHNO INC24 480 31700 8826 18D 31.01
CeH. (H. 264 A 14.8 (‘(,H“’\'-() 60.52 5.6% 20.06 60.75 H.76 28.80
1 CeHa C3H- 205 s B0 0 6240 6.34  26.83 62,40 6.35  26.03
v CeHa CHa(CHug 255 A 4.2 G110 6,92 24,02 65.90 6.77 25.05
W CsH. CHy(CHu, 107 A 26,0 66.78 TR0 21.81 66.46 7.65 22,13
X p-CHO0C M CHyO(CH). 252 A 2700 (L ,,H ,x (b DG.20 5.80 2204 56.37 57N 2283

« A
dimethiylformamide.

= ethanol, B = ethyl acetate, ¢
* Prepared by botling If in 2-

Howcever, none ot the desired product
was obtained; instead, In was the only product isolated
from the reaction mixture,  This material wes identical
in all respects with an authentic sample prepared from [
and cyvanoacetamide, A successtul stepwisce synthesis of
ITa was achieved by the reaction of $-amino-7-hydroxy-
2-phenyl-6-pteridinecarboxylic acid (IIT) with thionyl
chloride followed by rcaction of the product with
ammonium hydroxide.

The use of N, N'-bissubstituted malonamides in place
of malonamide gave mixtures of 7-substituted amino-
aml 7-hydroxy-N-substituted 6-pteridinecarboxanuides,
For example, the reaction of T with N,N’-bis(inethyl)-
malonamide (ITI]) in the prescuce of 1 equiv of sodium
cthoxide afforded both 4-amino-N-methyl-7-methyl-
amino-2-phenyl-6-pteridinecarboxamide  (Is)  and  4-
amino-7-hvdroxy - N -methyl-2-phenyl-6-pteridinecar-
boxamide (IIk) (sec Schewe IT). The latter product
precipitated out of the reaction solution as the sodium
salt.,  Concentration of the filtrate by evaporation
alforded (Is). The sodium salt of ITk was water soluble
while Is was insoluble, thus permitting an additional
means of separation.  Actdification of the alkaline
=olution containing the sodium salt gave the hydroxy-
pteridine Tk,

affording Ia.

= peiroleant ether (hp H0-60%),
dicthylaminoethy itnine for 24 b

) = water, 1= 2-cithoxvethanol, F' o= henzene, and € =
Scugme 11
[ 4 CH,(CONHCH,), -~
11
H.C H\I Y( H,, H()I L,,H
H,CHNO(C H,CHNOC
NH, NH.
[s [Tk
Other novel 7-substituted amino~6-pteridinecurbox-
amides (Table I) and 7-hydroxy-6-pteridinecarbox-

atuides (Table 1) were formed by variation of the
substituent in the 2 position of the pyrimidine as well
as substitution on the malonamide molecule (Table
III). The former pteridines proved to be cffective
oral diuretics in rats, whereas the latter ones failed
to elicit diurctic responses in the test animals at the
doses 1eported here,

Biological Methods. - Muale Sprague-Dawley rats,
14-17 weeks old, weighing 170-200 g were used for oral
diuretic assays.  Animals were deprived of food and
water for abaut 16 hr and were then administered an
oral phystological =aline load of 25 mil/kg containing
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Tasre 11
7-HYpROXY-N-SUBSTITUTED 6-PTERIDINECARBOXAMIDES
S 01
XN | N
RHNOC” NN
NH,
Re-
crystn
Compd sol- Yield, % caled % found—
11 Ri1 Rz Mp, °C vent?® Yo Formula C H N C H N
a CeH: H 340° dec. D-G 18.1 C;HpNeO, 55.31 3.57 29.78 55.54 3.66 29.34
b CeHs CH,0(CH:;). 316° dec. E 27.1  CiHisN¢Os 56.46 4.74 24.70 56.26 4.52 24.34
¢ @— CH;0(CH.), 290 A 31.7 CLHuNOsS 48.54 4.07 24.27 48.19 4.80 24.60
d CH:S CH;0(CH.). 279 E 12.9  CuHuN:O,S 42.57 4.55 27.08 42.70 4.69 26.76
e C;H; C.H;O(CH.). 253 A 4.0 CuHguNO; 52.49 6.29 26.24 52.42 6.29 26.13
f CeHs C.H;O(CH;); 248 A C1sH2oN O3 58.69 5.47 22.81 58.87 5.63 22.49
g p-ClCeHs  C.H;0(CH.). 310 A 18.9  CyHiCINO, 52.51 4.41 21.62 52.21 4.52 21.53
h Q— C.H;0(CHa;). 202 A 18.5 CiH;gNOS 40,99 4.48 23.32 49.83 4.41 23.20
i CeH; C.H;S(CHa,), 276 A 11.7  CpHiNgOS 55.12 4.90 22.69 55.56 4.89 22.71
i CeHs OCN(CHz)z 278-279 E 50.0 CiHaN:O,  57.71 5.35 24.80 57.52 5.02 24.37
k C¢H; CH, 320 E 16.8  CuH1:NeO: 56.75 4.08 28.37 56.51 4.20 28.18
1 CeH; C.H; >360 E 12.0  Ci:HiyNO: 58.05 4.55 27.08 57.95 4.55 27.30
m Ce¢H; C;H; 301 E 15.4  CsHieNeO- 59.25 4.97 25.91 59.11 5.00 25.76
11 CeH; CH:(CHa); 296 E 33.3  CuyHiNO: 60.34 5.36 24.84 60.09 5.14 24.76
o CeH; CH,(CH,)s 258-260 A 13.6  Ci3HaNgO2 62.28 6.056 22.94 62.35 5.97 22.63
@ See footnote a of Table I.
TasrLe III
N,N’-Bissussrirurep MavroNnamipes, CHy(CONHR),
Re-
crystn
Compd sol- Yield, -——=, calced: % found:
111 R Mp, °C vent? % Formula C H N C H N
a CH;0(CHas), 91-92 F 38.0 CeH N0, 40.53 8.31 12.84 49.71 8.31 12.61
b HO(CH,) 128-130 A
[ HO(CHz)zO(CH'z)z” 79.1
d C.H;0(CHa:): 117 B 22 .4 CuHzN20, 53.64 9.00 11.37 53.37 8.95 11.24
e C.H;O(CH,); 80 B 51.0 C13H26N204 56.91 9.55 10.21 56.93 9.36 10.20
f C.H;S(CHaz): 120 F 31.0 CiHxN:0,8, 47.45 7.97 10.06 47.83 7.93 9.90
g (C:H;)N(CH).* 50.0
/N
h 0 N(CH),* 123-125 B 15.5
i (O\/L_CHZ 100 B 36.6  CpHaN.Oy 61.20 7.53 90.52 61.00 7.52 9.59
j CH,/ 129-130 B 40.0
k C.H,# 148 F 23.0
1 C,Hq» 139 F 37.6
m CH,3(CHa),® 131 F 71.9
n CH;(CH.)s 129 B 81.4 C1sH0N:0. 66.62 11.18 10.36 66.46 11.16 10.23

s See footnote ¢ of Table I.
tempts to recrystallize this material were unsuccessful.
reported bp 160° (2 mm).
Ber., 17, 133 (1884), reported mp 128°.
149°, * Lits mp 139°. ¢ Lit.s mp 132.5°.

the compound being tested. This dose of test com-
pound was given to 8 rats (T). An osmotic diuretic
urea solution was given concurrently to a separate
group of 8 rats (U) at a dose of 960 mg/kg. The
animals were placed in metabolism cages, 2 rats/cage,
and urine was collected for 5 hr. Volume was measured
and sodium and potassium were determined.” The re-
sults in Tables IV-VII are expressed as the average

(7) Baird Atomic Model KY-1 flame photometer adapted for automatic
flow-type analysis.

b W. H. Rauscher and W. H. Clark, J. Am. Chem. Soc., 70, 438 (1948), reported mp 127-127.5°.
¢ Burroughs Wellcome and Co. (U. S. A.) Inc., British Patent 701,209 (1953),
¢ R. W. Bost and L. V. Mulleu, Jr., J. A4m. Chem. Soc., 73, 1967 (1951), reported mp 120.5°.
7 J. V. Backes, R. W. West, aud M. A. Whiteley, J. Chem. Soc., 359 (1921), reported mp

° At-
/ M. Freund,

ratios of urine volume and sodium levels in test animals
(T) to those in urea-dosed animals (U).2 All ratios
greater than unity for volume and sodium output rep-
resent statistically significant diuretic responses.
Structure-Activity Relationships.—Table IV gives
the diuretic activity of a number of 4,7-diamino-6-
pteridinecarboxamides having various substituents on
the N atoms of the 6-carbamoyl and the 7-amino

(8) W. L. Lipschitz, Z. Hadidian, and A. Kerpcsar, J. Pharmucol. Ezptl.
PTherup., T9, 97 (1943),
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TasLe 1V
lirrecr on DicreTic ACTiviry oF VARYING
THE SUBSTITUTENTS AT THE 6 aND 7 Pasirtons

L\Y(.,.H_

RHN .
X

N

RHNOC AN

NH,
N SR
Connpd R Dose, my, kg Vol Na Na,
la It 12 orud 1.31 1.36 4.71
5 C.I, 12 oral 128 1.42  5.92
Le CILOCHy g 12 oral 182 214 512
Ik C.H:O(CH): 12 vral 1.0 1.56  5.46
L CLILO(CIL 4 12 aral 0.98 1.12 1.35
1y ()C\_N((.'H_,;J 12 oral 1.05 0,00 410
Ip (Cal12)N(CI ) 25 oral .58 074 375
lo CILN(CH 3 25 ip 1.o3 1.11 330

* Rattos of valiane and codinm levels in test (T) animals to
o e i urea-dosed (U) aninnile,

TaBLe V
leFeeT ox Diveerie Activiry or
VARYING THE SUBSTITUENTS AT THE 2 PostTroN

CH\;O(CH) HN N R
I B

CH,O(CH,;HNOC 7 SN~
NH,
- 1=

Compd R Dose, mg. ke Vol Na Nu-ls
e Cell; 12 oral .82 2,14 5,12
I n-ClCI 12 oral L7218 4.10
L @_ Roml 175 174 552
Ix p-CIHLOC: T, 25 10p F.od 1.37 4.40
Ih 11 25 aral 107 0.9  3.39
If  CIHs 25 arul 1.0 0,95 4.84
Il (Cu1)N(CHyLNH 25 oral 0.59 0.63 4.10

v Nee footitate ¢, Tuble IV,

The greatest degree of activity was found
in compound Ic,! where the substituent in these
two poxitions was 2-methoxy(:t11yl. Replacement with
a 2-aminoalkyl moiety as in Ip and g substantially
deercased the diuretic response. Incrcasing the length
of the methylene chain also decreased it: de., Te
> Ik > 1L

Table V shows the result of retaining the active 2-
wethoxyethyl group in the 6 and 7 positions of the
pteridine nueleus and varying the group substituted in
the 2 position,  Although this series exhibited a wide
range of diuretic response, the most active members
were those compounds having air aromatic moiety in
the 2 position (Ie, Id. Ie, and Ix); all other members
were only mildly diuretic. Conipound Ig was found to
be highlv toxic.

Table VI illustrates the characteristic pattern of
diurctic response within o homologous series. The
pteridines beariug a methyl and ethyl group at the 6 and
7 positions of the nucleus (Is and It) were the most
active members.  Diuretic activity diminished with the
higher homologs.

Broups.

01 AL YL Rosenthale and 1. 8. Osdene, The Pharmacologsst, T, 164 (19651,
recently presented a more detailed account of the dinretie activity of tlis

comnoand.

TasLe V1
LFrEcT ON Dicneric Aeriviry oF EXTENDING THE METHYLENE
Crarx LeENGTs witrix A TToMOLOGOLS SERLES

CH,(CH,), H’\Iv\: NY( M,

CH,(CH,}, HNOC

NH.
U U L
Compd 2 Dose, mg: kg Vol Na Na/K
I= 0 12 oral 1.47 1.40 407
It I 12 oral 128 1,42 5.2
In 2 12 oral 123 111 530
Iv 5 12 oral 1.39 114 +4.07
Iw A 12 orul .84 0.82 Bo1o

* Nee footuote a, Tuble IV,

TaBLk VII
Errecr oN Dirkrrie ACTivIry oF VARYING THE SUIBSTITUENT
aN e CARBAMOYL N1rROGEN 1N thE 7-Hybroxy Senries

C.,H
RHNOLI L/N
NH

H

PO S,

Comypd Y Dose. mu, ky Vol Na Na/KK
Ik Cllg 12 orul 0.87 0.80 1,56
111 C.ll, 25 orul 0.96  0.90 388
IIb CH.O:CI L3 25 1p 1.06 0,00 4.7l
11 o@.\-—«-m; 25 i 091 001 3.3l
ITi CLILS(CHL ), 20 1p 0.74 0.82 2.59

< Ree foornote a, Tuble 1V,

Table VII shows the result of varying the type of
group attached to the carbawmoy! nitrogen i the 7-
hivdroxy series.  None of these compounds clicited a
diuretic responsze in test aninials at dose levels more
than double those of the active pteridines listed in
Tables IV-VL

In summary, the presence of a 2-aryl group in the 7-
substituted amino-6-ptertdinecarboxamides appears to
be a requisite for good oral diuretic responsc.  Con-
pound Ie¢, in which the 2-aryl group is unsubstituted
phenyl and the side chain at the 6 and 7 positions of the
pteridincearboxamide 1s 2-methoxyethyl, was the nost
active compound tested.  Increasing the length of the
alkyl portion of the side chain reduced the diuretic
respouse.  The 7-hydroxy-G-pteridinecarboxamides were
mactive as diuretics at comparable dose levels.

Experimental Section

4,6-Diamino-2-tuethylthio-s-nitrosopyrimidine and 4,6-di-
atnino-2-p-ntethoxyphenyl-5-uitrosopyrimnidine  were  prepured
as described by Tavlor, of al.'! 2-Pheuyl-, 2-p-cliloroplienyl-,
wred  2-thienyl-4,6-diainino-5-nitrosopyrimidines were  obtained
countercially.1? Tl direct nitrasation of 4,6-diaminopyritidine
Liydrocliloride afforded 4,6-diamino-3-nitrosopyrimidine. 13

m=Chlorobenzamidine Hydrochloride.—Anh\'dlou~ ethanol
(5’ 3 g;) was udded ta m-chlorobenzonitrile (96.3 g) in anhydromns

(10) Melting points were determined on a Thomas-Hoover capillary
melting point apparatas and are corrected. Yields reported in Tables I-I11
are the results of single experiments and should not be construed as maximal.

111} E. C. Taylor, 0. Vogl, and C. (!, Cheng, J. dm. Chem. Soc., 81, 2442
1103597,

(12) Sapplied by Arapabioe Chemicals, Ince., Loulder. Colo.

113) R. M. Evans, I'. G, Jonues. . I, Palmer, and I', ¥, Stephens, J. Chem.
S, 4106 {1956).
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ether (100 ml), producing a clear solution. The solution was
protected from atmospheric moisture while HCl gas (25.9 g)
was passed into it. The reaction mixture was allowed to stand
at ambient temperature for 16 hr. The resulting precipitate,
after being dried for 4 hr over KOH, amounted to 76 g. The
solid was treated with 200 g of 109 ethanolic ammonia solution.
The reaction mixture was stirred at room temperarure for 5 days
and filtered, and the solvent was removed in vacuo. The oily
residue, crude m-chlorobenzamidine hydrochloride, was used
directly in the next step.

m-Chlorobenzamidine Salt of Isonitrosomalononitrile.—To a
stirred solution of 64 g of m-chlorobenzamidine hydrochloride
in 1 1. of absolute ethanol was added a slurry of 68 g of the silver
salt of isonitrosomalononitrile it 50 ml of absolute methanol.
The reaction mixture was stirred for 1 hr and filtered, and the
solveunt was removed by rotary evaporation in vacue. The
residue was dried for 16 hr over P;0s, affording the produet (77
g), mp 227°.

Anal. Caled for CoH;CIN;O: C, 48.30; H, 2.84; Cl, 14.26;
N, 28.17. Found: C, 48.08; H, 2.97; C], 14.1; N, 28.25.

Butyramidine Salt of Isonitrosomalononitrile.—In identical
fashion, 61.2 g of butyramidine hydrochloride!4 and 122 g of the
silver salt of isonitrosomalonoutitrile in 300 ml of methanol
afforded 92 g of product, mp 85-86°. An analytical sample
(mp 86.5-87.3°) was obtaitted by recrystallization from ethyl
acetate-petroleum ether (bp 30-60°).

Anal. Caled for C;HoN;O: C, 46.65; H, 5.59; N, 38.87.
Found: C, 46.47; H, 6.07; N, 38.54.

4,6-Diamino-2-m-~chlorophenyl-5-nitrosopyrimidine.—A mix-
ture of 74 g of the m-chlorobenzamidine salt of isonitrosomalono-
nitrile it 50 ml of 5-ethyl-2-methylpyridine was heated under re-
flux for 4-5 miit. The reaction mixture was quickly cooled in
ice and filtered under suction. Ethanol was added, followed by
petroleum ether, resulting in the deposition of 50 g of a green
solid, mp 240°. The solid was recrystallized from aqueous 2-
ethoxyethanol and dried (KOH) for 6 hr, yielding 34 g of prod-
uct. An analytical sample (mp 241°) was obtained by recrystal-
lizationt from 2-ethoxyethanol-petroleum ether.

Anal. Caled for C,oHsCIN;O: C, 48.11; H, 3.23; Cl, 14.20;
N, 28.05. Found: C, 48.35; H, 3.25; Cl, 14.3; N, 28.34.

4-6-Diamino-5-nitroso-2-propylpyrimidine.—In similar fashion,
heating 54 g of the butyramidiue salt of isonitrosomalonouitrile
in 275 ml of boiling 5-ethyl-2-methylpyridine for 15 min afforded
26 g of product, mp 224-223° dec. An analytical sample (mp
227-228° dec) was obtaiited from ethanol.

Anal, Caled for C;HuN;O: C, 46.45; H, 6.11; N, 38.69.
Found: C, 46.74; H, 6.08; N, 38.86.

The substituted malonamides (Table III) were prepared in
general by heating under reflux at least 2 equiv of the amine with
1 equiv of diethy! malonate in ethanol. Where the amines were
gases such as methyl and ethylamine, a large excess of the amine
was used.

N,N’-Bis(2-methoxyethyl)malonamide (IIIa).—A mixture of
75 g of 2-methoxyethylamitte and 80 g of diethyl malonate was
boiled under reflux for 5 hr and the reaction solution coucen-
trated oun a rotary evaporator, yielding a residual oil which
solidified on cooling. Recrystallization of the product from
benzene gave [11a, mp 91-92°.

The pteridines shown in Tables I and IT were prepared by the
reaction of a 4,6-diamino-3-nitroso-2-substituted pyrimidine with
a suitably substituted malonamide. The following examples

(14) Supplied by Winthrop Laboratories, New York, N. Y.
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will serve to describe the general method employed for the prepa-
ration of these compounds.
4-Amino-N-methyl-7-methylamino-2-phenyl-6-pteridinecar-
boxamide (Is).—To a solution containing 0.7 g of sodium in
500 ml of absolute ethanol was added 6.45 g of 4,6-diamino-3-
nitroso-2-phenylpyrimidine (I), followed by 4.3 g of N,N’-bis-
(methyl)malonamide (IITj). The reaction mixture was heated
under reflux for 5 min and theu cooled in ice, yielding a precipi-
tate (3.3 g), mp >360°. This material was set aside for sepa-
rate treatment as described below for the preparation of IIk.
The mother liquor was coucentrated n vacuo. Ethanol (5 ml)
was added to the residue, giving Is as a yellow crystalline prod-
uct (1.0 g), mp 253°. The analytical sample (mp 258°) was
obtained by recrystallization from ethauol.
4-Amino-7-hydroxy-N-methyl-2-phenyl-6-pteridinecarbox-
amide (IIk).—The 3.3 g of material, mp >360°, obtained as de-
scribed above was dissolved 1 400 ml of water. The water solu-
tion was treated with charcoal and filtered, and the filtrate was
acidified with 10 ml of glacial acetic acid. A yellow precipitate
(mp 315°) was deposited and recrystallized from 2-ethoxy-
ethanol, affording ITk (1.5 g), mp 320°.
4,7-Diamino-2-phenyl-6-pteridinecarboxamide (Ia).—To a
solution of 0.2 g of sodium in 250 ml of absolute ethanol was
added 4.3 g of I followed by 2.0 g of malonamide. The reaction
mixture was stirred and heated under reflux for 0.5 hr, yvielding
Ia as a precipitate (3.0 g), mp >360°. Recrystallization from
aqueous dimethylformamide afforded a product with an infrared
spectrum identical with Ia prepared from I and eyanoacetamide
as previously described.?
4-Amino-7-hydroxy-2-phenyl-6-pteridinecarboxylic Acid
(II).—To a solution of 0.8 g of sodium in 500 ml of absolute
ethanol was added 6.45 g of I followed by 5.6 g of diethyl malo-
nate. The mixture was stirred and heated under reflux for 20
min, during which time a precipitate was deposited. The re-
action mixture was cooled in ice and the product was removed
by filtration, dissolved in boiling water, and acidified with acetic
acid. The resulting precipitate was recrystallized from aqueous
dimethylformamide, affording IIT as a monohydrate, mp 276°
dec.
Anal. Calcd for C13H9N503‘H20: C, 54:.73;
24.55. Found: C, 54.37; H, 4.03; N, 23.94.
Ethy! 4-amino-7-hydroxy-2-phenyl-6-pteridinecarboxylate (II)
was prepared in identical fashion but 1 equiv of sodium was
used. From 4.3 g of I and 3.5 g of diethyl malonate in 100 ml
of absolute ethanol contaiuning 0.5 g of sodium was obtained 5 g
of II. The analytical sample (mp 255°) was obtained by re-
crystallization from aqueous dimethylformamide.
Anal. Caled for Ci:HiuN:05: C, 57.87; H, 4.21; N, 22.50.
Found: C, 58.02; H, 3.85; N, 22.76.
4-Amino-7-hydroxy-2-phenyl-6-pteridinecarboxamide (Ila).—
A mixture of 1 g of dried IIT and 35 ml of SOCl; was boiled unider
reflux for 2 hr. The SOCIl, was removed in vacuo on a rotary
evaporator aud the residue was treated with 20 ml of 3 ¥ NH,OH.
The mixture was heated on a steam bath and filtered, and the
filtrate was acidified with 3 V acetic acid. The precipitate thus
obtained was recrystallized from aqueous dimethylformamide,
affording I1Ta (0.18 g), mp 340° dec.
Anal. Caled for C3H,eNeO.: C, 55.31; H, 3.57; N, 29.78.
Found: C, 55.54; H,3.66; N, 29.34.

H, 3.89; N,
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