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The ethereal nitrate from the trituration was concen
trated and 18.5 g. (46%) of a thick yellow water-soluble oil 
was obtained. A sample was taken up in ether, decolorized 
with charcoal and taken to dryness under high vacuum. 

Anal. Calcd. for C81H46N9O, ( I I ) : C, 56.77; H , 8.93; 
N, 24.81. Found: C, 56.67; H , 8.96; N, 24.83. 

2,4,6-Tri-(Y-morpholinopropyl) Cyanurate Trihydrochlo-
ritre(HI).—The procedure of Spieiman, Close and Wilk rfbr 
non-basic cyanurates was modified for this preparation. 
Sodium, hydride (2.52. &.r 0.105 mole) was- added to 7-mor— 
pholinopropanol (21.75 g., 0.15 mole) in 25 cc. of dry ben
zene and the mixture was refluxed overnight. To this 
stirred mixture, after cooling in ice, was added dropwise 
cyanuric chloride (6.072 g., 0.033 mole) dissolved in a mini
mum amount of dry benzene. The mixture was then re-
fluxed for one hour, filtered and concentrated. The re
sidual oil was submitted to distillation and the low-boiling 
material was removed at 64° (0.4 mm.) . The distillation 
was stopped and the undistilled oil was dissolved in ether 
and filtered. The trihydrochloride was made by treatment 
with excess ethereal HCl. It was recrystallized by dissolv
ing in dry methanol and adding an equal volume of dry iso-
propyl alcohol and cooling. There was obtained 15 g. 
(73%) of a white powder, m.p . 272-275° dec. 

Anal. Calcd. for C24H42N6O6-SHCl ( I I I ) : C, 46.48; H, 
7.31; N , 13.55. Found: C, 45.98; H , 7.58; N, 13.01. 

Tri-(/3-dimethylaminoethyl) Cyanurate Trimethiodide 
(IV).—This compound was prepared in a manner similar 
to that employed in the preparation of I I I . In this case 
4.8 g. (0.20 mole) of sodium hydride, 18.7 g. (0.21 mole) of 
(3-dimethylaminoethanol and "12.14 g. (0.066 mole) of cy
anuric chloride was used. The mixture was refluxed 1.5 
hours instead of overnight. After removal of the solvent 
the dark brown semi-solid residue was stirred well with 
ether. After filtering, the ether solution was concentrated. 
The resulting thick oil was taken up in absolute alcohol and 
excess methyl iodide was added. Precipitation of the 
quaternary salt began almost immediately. After standing 
overnight and filtering, a crude yellow solid was obtained. 
After repeated recrystallization by suspending the solid in 
boiling ethanol or methanol and adding water dropwise 
until solution occurred, a 10% yield (based on cyanuric 
chloride) of colorless leaflets, m.p . 214-215° d e c , was ob
tained. 

Anal. Calcd. for Ci6H3oN60S '3CHJ (IV); C, 28.13; H-, 
5.11; N , 10.93. Found: C, 27.92; H , 5.20; N, 10.73. 

Acknowledgment.—The analyses were carried 
out by E. F. Shelberg, Chief Microanalyst, and his 
staff. 

(3) M. A. Spieiman, W. J. Close and I. J. Wilt, THIS JOURNAL, 73, 
1775 (1951). 
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N- {p- [(2,4-Diamino-6-pteridylmethyl)-tosyl-
aminoj-benzoyi}-L-giutamic Acid, a .rteroytglu-

tamic Acid Analog 

BY BARNEY J. MAGERLEIN AND DAVID I. WEISBLAT 

RECEIVED FEBRUARY 6, 1954 

The condensation of 2,4,5,6-tetraminopyrimidine 
hydrochloride1 with diethyl N-[N'-tosyl-N'-(3,3-
diethoxy- 2 - ketopropyl) - p - aminobenzoyi ] -1 - gitrta-
mate2 followed by saponification gave the pteridine, 
N- {£- [(2,4-diamino-6-pteridylmethyl)-tosylamino]-
benzoyl}-L-glutamic acid (I). 

This compound possessed neither folic acid activ
ity nor antifolic acid activity when assayed with the 
test organism 5. faecalis R. 

(1) W. Traube, Ber., 37, 4544 (1904); M. F. Malette, E. C. Taylor, 
Jr., and C. K. Cain, THIS JOURNAL, 69, 1814 (1947). 

(2) D. I. Weisblat, B. J. Magerlein, D. R. Myers, A. R. Hanze, E. I. 
Fairburn and S. T. Rolfson, ibid., 78, 5983 (1953). 

1 ^ Ts O Cl 

J„CH a-N-<C3-C-NH-C 

COOH 

H 

NH 2 
CH2 

CHr 

I COOH 

Acknowledgment.—The authors are indebted to 
Mr. L. Stubberfield and Mr. E. Stapert for the 
microbiological assays, to Dr. G. Pish and Mr. L. 
Scholten for the ultraviolet absorption data, and to 
Mr. W. A. Struck and associates for the micro
analyses. 

Experimental 

N-(/>-[(2,4-Diamino-6-pteridylmethyl)-tosylamino]-ben-
zoyl I-L-glutamic Acid (I).—A solution of 4.77 g. of diethyl 
N-[N'-tosyl-N'- (3,3 - diethoxy- 2 - ketopropyl) -p -aminoben-
zoyl]-L-glutamate,22.49g.of 2,4,5,6-tetraminopyrimidinehy-
drochloride,1 1.5 ml. of concentrated hydrochloric acid and 
5.0 ml. of 9 5 % ethanol was heated under reflux for 2 hours. 
The ethanol was distilled under vacuum, the residue di
luted with 25 ml. of water, and extracted with ethyl acetate. 
The pH of the aqueous solution was adjusted to 5.0, and, 
after cooling, the precipitate collected by centrifugation. 
It weighed 2.1 g. (45.7% yield). 

A slurry of 0.50 g. of the crude pteridine and 0.15 g. of 
calcium hydroxide in 8 ml. of 0.5 N sodium hydroxide and 
100 ml. of water was stirred at 25° for one hour and filtered. 
The filtrate was heated to 95° and again filtered. The 
pH of the hot filtrate was adjusted to 4.0. After 18 hours 
at 4° the yellow precipitate was separated by centrifugation. 
Following lyophilization this material was dried at 100° for 
6 hours at 0.1 mm. pressure. I t weighed 0.23 g.; X ^ x " N a 0 H 

229 m/i, £ } ! , . 470; 259 rm,, E J?m. 580; 270 rm,, E\t>. 130. 

Anal. Calcd. for C26H26N8O7S: C, 52.52; H , 4.4; N , 
18.85; S, 5.4. Found: C, 51.71; H , 4.47; N, 19.24; S, 
5.15; ash, 1.23. Found (corrected for ash): C, 52.4; H , 
4.5; N , 19.5; S, 5.2. 

THff UPJOHN COMPANY 
KALAMAZOO, MICHIGAN 

Crystalline A4-Androsten-17/3-ol-3,16-dionel 

B Y ANDRE S. M E Y E R AND MARJORIE C. LINDBERG 

RECEIVED DECEMBER 31, 1953 

A4-Androsten-170-ol-3,16-dione (III) (16-keto-
testosterone) was required for purposes of compari
son. This substance was obtained as an oil in 1942 
by Stodola and Kendall2 through the nitrosation of 
the. AJ-androstene.-3,17-dione. 3-enol ethyl, ether (I)-
to the 16-isonitroso derivative (II) and subsequent 
zinc-acetic acid reduction. Compound III yielded 
the crystalline monoacetate (IV) with a m.p. 194-
195° from petroleum ether-acetone. An [a]25«ei 
— 56° in 95% ethanol was determined for IV syn
thesized by a second route.3 Through their inves
tigations on various 16,17-ketol steroids prepared by 
the nitrosatfon method12" Huffman and Lott4 were 
able to ascertain the steric arrangement of the hy-
droxyl group at position 17 as being /3-oriented. 
Recently, in this Laboratory with the use of paper 
chromatography the resolution of compound III 
from the reduction mixture was accomplished. It 

(1) This investigation was supported by a grant from G. D. Searle 
and Company, Chicago, Illinois. 

(2) F. H. Stodola and E. C. Kendall, / . Ore. Cham., 7, 338 (1942). 
(3) F. H. Stodola and E. C. Kendall, ibid., 6, 837 (1941). 
(4) M. N. Huffman and M. H. Lott, THIS JOURNAL, 71, 719 (1949). 


