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ino acids remain stable for a long period, bu t N-car-
boxylic acid anhydrides are unstable in the pres­
ence of moisture and cannot survive storage, so tha t 
it is easier to copolymerize several sorts of amino 
acids. Some protein analogs were prepared by 
this method (Table I) . 

A detailed account of this work will be published 
in / . Chem. Soc. of Japan. 
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ISOLATION, STRUCTURE AND SYNTHESIS OF A 
LATHYRUS FACTOR FROM L. ODORATUS1 

Sir: 
The isolation from Lathyrus odoratus seeds of a 

crystalline substance capable of producing the skele­
tal abnormalities characteristic of lathyrism has re­
cently been accomplished.2 - 4 The substance (I) 
obtained in this Laboratory, m.p. 193-194° dec ," 
was water-soluble, ninhydrin-positive, and gave 
analytical values agreeing with the formula C8Hi3-
O3N3.3 I t showed only one ninhydrin spot when 
subjected to paper chromatography in three differ­
ent solvent systems; however, after hydrolysis in 
11.7 ,V hydrochloric acid for 8 hours a t 120° this 
spot disappeared and was replaced by two others. 
On concentrating and cooling the hydrolysis mix­
ture, L-glutamic acid hydrochloride precipitated. 
This fragment was identified by m.p., ul t imate 
analysis, infrared spectrum, optical rotation and 
microbiological assay. When the filtrate was made 
alkaline and distilled, a volatile base was evolved 
which was identified as ammonia by conversion to 
ammonium chloride and demonstrat ing the absence 
of carbon by the method of Pepkowitz.6 This re­
sult together with a sharp band a t 4.45 /J. in the in­
frared spectrum pointed to the presence of a nitrile 
function in I. On this basis the remaining hydroly­
sis product could be only sarcosine, a-alanine or /3-
alanine. Comparat ive paper chromatograms clearly 
pointed to /3-alanine as the actual degradation 
product, and its presence in the hvdrolysate was 
verified by isolation of the ^-naphthalene sulfonate 
of /3-alanine,7 m.p. 134-136°, both alone and mixed 
with an authentic sample. I t was concluded tha t 
I is /3-(7-L-glutamyl)-aminopropiononitrile or the a-
glutamyl isomer. The 7-glutamyl structure was 
favored because I showed pK values3 of 2.2 ± 0.2 
and 9.1 ± 0.1. Accordingly a substance of this 
structure was synthesized by the method of King 
and Kidd 8 by condensation of /3-aminopropiononi-
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trile with N-phthaloyl-L-glutamic anhydride and 
subsequent removal of the phthaloyl substituent 
with hydrazine. The synthetic product melted 
with decomposition at 193.5-194°° and showed 
no depression on admixture with isolated I. The 
identi ty of the two products was confirmed by a 
comparison of their infrared spectra which were 
alike in all respects. The lathyrus activity of the 
synthetic compound in rats is being investigated. 
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PHENYLACETYLGLUTAMINE AS A CONSTITUENT 
OF NORMAL HUMAN URINE 

Sir: 
Phenylacetylglutamine (PAG) was first des­

cribed by Thierfelder and Sherwin1 who isolated 
the compound from the urine of individuals fed 
phenylacetic acid. The conjugate is frequently 
referred to as a "detoxication" product. In in­
vestigating the source of the amino acids liberated 
by acid hydrolysis of human urine,2 it has been 
found tha t PAG is excreted under normal conditions 
by the adult male to the extent of 250 to 500 mg. 
per day, and accounts for about 5 0 % of the con­
jugated glutamic acid in urine. 

Identification of PAG has been effected by chro­
matographic analyses of urine employing acidic and 
basic ion-exchange resins (Dowex 50 and Dowex 2). 
PAG and other conjugates were detected in the 
effluent by hydrolysis of 1-ml. effluent fractions 
with 6 N HCl or 2 N N a O H prior to the application 
of the photometric ninhydrin method.3 Because 
of the affinity of the resin for aromatic compounds, 
PAG, despite its acidic nature, is retarded on 
columns of Dowex 50X8 and emerges at a position 
between urea and aspartic acid.2 The conjugate 
was more readily determined by chromatography 
of 4-ml. samples of urine on 0.9 X 30 cm. columns 
of Dowex 2X4 (200-400 mesh) in the acetate form. 
Elution was begun with 0.2 M sodium acetate 
buffer at pK 5.3.4 After 100 ml., the pH and ionic 
strength were gradually changed by allowing a 2 I f 
sodium acetate buffer of pK 4.66 to flow into 100 
ml. of the initial 0.2 M buffer stirred magnetically. 
The compound giving rise to a major peak a t about 
195 ml. was identified as PAG by the demonstra­
tion t ha t the unknown and a sample of synthetic 
PAG9 exhibited identical chromatographic be­
havior on columns of both Dowex 2 and Dowex 50, 
together with the finding of equimolar amounts of 
glutamic acid and ammonia in an acid hydrolysate 
of the unknown. 

The same analytical procedure afforded a chro-
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matographic determination of hippuric acid, which 
emerged a t about 245 ml. from the Dowex 2 column. 
Normal adult males may excrete 1.0 to 2.5 g. of 
hippuric acid per day, a value which is higher than 
others previously reported and accounts for 65 to 
7 5 % of the observed conjugated glycine in 24 hour 
urines.2 Hippuric acid and PAG together account 
for about half of the 2 g. of bound amino acids 
excreted daily. 

The quantities of PAG and hippuric acid ob­
served in the urines from fasting individuals, were 
similar to those reported above, indicating tha t 
both compounds probably are normal metabolic 
products, and do not arise only as a result of the 
"detoxication" of dietary precursors. In phenyl-
pyruvic oligophrenia, PAG excretion was 2.4 g. 
per day (c/. 7) whereas the quant i ty of hippuric 
acid was diminished to about 0.3 g. In Wilson's 
disease, urinary hippuric acid was similarly re­
duced in amount bu t PAG excretion was normal. 

We wish to acknowledge the technical assistance 
of Miss Joyce F . Scheer. 
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STEROIDAL SAPOGENINS. XIX. STEREOCHEMIS­
TRY OF SAPOGENINS AND CHOLESTEROL AT CAR­

BON 201 

Sir: 
The configuration of the methyl and hydrogen 

groups at tached to the asymmetric C20 of steroid 
sapogenins has never been determined. We have 
established t ha t natural ly occurring sapogenins of 
bo th the 22b- and 22a-spirostane series have struc­
ture I a t C2O. We have also prepared for the first 
t ime a new series of 20-isosapogenins with structure 
I I . The evidence for these formulations follows. 
PSa2 '3 (m.p. 169-170°, [a]26D + 1 2 ° . Found : C, 
77.79; H, 10.63) and PSm (m.p. 161°, [a]25D + 2 0 ° ) 
on brief t rea tment a t room temperature with alco­
holic hydrochloric acid or 24 hours in e thanol -
acetic acid form two new compounds which we have 
designated as 20-iSa and 20-iSm, respectively. The 
new compounds are isomeric with Sa and Sm; 
20-iSa (m.p. 176-177°, [a]25D + 3 1 . 9 ° ; Calcd. 
for C27H44O3: C, 77.83; H, 10.65. Found: C, 
77.70; H, 10.62); 20-iSm (m.p. 185°, M2 6D 
- 6 0 ° ; Calcd. for C27H44O3: C, 77.83; H, 10.65. 
Found: C, 77.92; H, 10.74). Renuxing 20-iSa 
and 20-iSm in alcoholic hydrochloric acid gave, 
respectively, Sa and Sm. Thus as we previously 
indicated4 and later was shown by another group,5 
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oxane. Infrared spectra were obtained with CS2 solvent. 
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PSa and PSm are not identical as claimed by 
Marker and co-workers.6 On acetylation a t room 
temperature in pyridine-acetic anhydride, 20-iSa 
and 20-iSm both form monoacetates; 20-iSa ace­
t a t e (m.p. 167°, [ a ] 2 5 D + 3 0 ° ; Calcd. for C29H46O4: 
C, 75.95; H, 10.11. Found : C, 75.94; H, 9.94); 
20-iSm acetate (m.p. 160°, [a [25D - 4 9 ° ; Calcd. 
for C29H46O4: C, 75.95; H, 10.11. Found: C, 
75.77; H, 10.05). Infrared spectra of both com­
pounds showed a peak a t 1732-1735 kr.7 of strength 
corresponding to a monoacetate. Trea tment of 
20-iSa and 20-iSm with acetic anhydride a t reflux or 
a t 200° in a sealed tube resulted in smooth formation 
of PSa and PSm (after hydrolysis of the acetates). 

I = Natural Sapogenins 
R1 = H, R2 = CH3 

II = 20-Isosapogenins 
R1 = CH3, R2 = H 

Fig. 1.—Configuration of natural and 20-isosapogenins at 
C2O. 

Both 20-iSa and 20-iSm have complex infrared 
spectra in the region 650-1400 kr. associated with the 
spiroketal linkage a t C22.

8'9 The spectra of these 
two steroids are completely different from each 
other and also from Sa and Sm; among others 20-
iSa has strong bands a t 985, 965, 951, 917 and 905 
kr. ; 20-iSm at 974, 964, 920 and 897 kr. 

Catalytic hydrogenation10 of 20-iSa and 20-iSm 
resulted in formation of D20-iSa (m.p. 167°, [a]26D 
- 8 ° ; Calcd. for C27H46O8: C, 77.46; H, 11.08. 
Found: C, 77.57; H, 10.98; diacetate, m.p. 96°, 
[a] Calcd. for C29H60O6: C, 74.06 H, 
10.025. Found: C, 74.08; H, 10.17) and D20-
iSm (m.p. 161°, [a]25D + 3 ° ; Calcd. for C27-
H46O3: C, 77.46; H, 11.08. Found: C, 77.73; 
H, 11.02; diacetate, m.p. 96°, [a]25D - 4 ° ; Calcd. 
for C29H60O6: C, 74.06; H, 10.025. Found: C, 
74.36; H, 10.09). As with DSa and DSm, 8 9 

D20-iSa and D20-iSm do not have complex infra­
red spectra in the region 650-1400 kr. and have es­
sentially identical spectra, which differ from t h a t of 
DSa.1 1 However, their respective X-ray diffrac­
tion powder pat terns are completely different. 
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be distinguished by infrared spectra which are essentially identical. 
However, their X-ray diffraction patterns are markedly different. 
Compounds differing both at Cas and Ca can be distinguished by infra­
red spectra. Thus in the case of the infrared spectra of PSa, PSm; 
DSa, DSm; D20-iSa, D20-iSm; each pair has essentially identical 
spectra characteristically different from every other pair. Each in­
dividual compound has a characteristically different X-ray diffraction 
pattern. Full details of these findings will be presented in a detailed 
paper which will be submitted to THIS JOURNAL. 


