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Several synthetic routes to ethyl 1-acetyl-%benzyl carbazate have been investigated, its cyclization to 2-methyl-&benzyl- 
1,3,4-oxadiazolone-5 has been noted and a procedure for conversion of the latter compound to the former has been developcd. 

Ethyl 1-acetyl-2-benzyl carbazate (I), an analog 
of acetyl-D- and L-phenylalanine ethyl ester (11), 
was of interest to us because of its possible use in 
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enzymatic studies. While this compound had not 
been prepared previously it might ,appear that i t  
would be readily available by acetylation of the 
known ethyl 2-benzyl carbazate3 (111). However, 
the route of the latter compound-Le., ethyl 
carbazate - monbhydrazone of ethyl carbazate 
and diacetyl -+ ethyl 1-diacetylidene-2-benzyl 
carbazate - ethyl 2-benzyl carbazate3-was 
sufficiently unattractive to cause us to explore other 
routes to its N-acetyl derivative. Three alternate 
procedures were considered. One involved the 
sequence, acethydrazide --t 1-acetyl-2-benzylidene- 
hydrazine 4 1-acetyl-2-benzylhydrazine --t ethyl 
1-acetyl-2-benzyl carbazate; the second, the se - 
quence benzylamine -+ benzylurethane -+ N- 
nitrosobenzylurethane e ethyl 2-benzyl carbazate 
--f ethyl 1-acetyl-2-benzyl carbazate; and the third, 
the sequence 1-acetyl-2-benzyl hydrazine --+ 2- 
methyl-4-benzyl-l,3,4-oxidazolone-5 - ethyl 1- 
acetyl-2-benzyl carbazate. 

The first procedure gave the desired product as a 
viscous, colorless oil, in reasonable yield. Some 
difficulty was experienced with the reduction of 
1-acetyl-2-benzylidenehydrazine to 1-acetyl-2-ben- 
zylhydrazine. Schlogl et u Z . , ~  had observed that 
hydrogenolysis of the C = N bond of l-acetyl-2- 
benzylidenehydrazine proceeded to an extent of 
95% when the reduction was attempted with 
hydrogen over 10% paliadized charcoal. In  our 

initial experiments, with hydrogen over palladium 
black, we obtained a low melting product that was 
grossly contaminated with acethydrazide and was 
difficult to purify. However, conditions were found 
that resulted in a marked diminution in the extent 
of hydrogenolysis and 'a satisfactory intermediate 
was then obtained. 

The second procedure encountered difficulty in 
the attempted reduction of X-nitrosobenzylure- 
thane to ethyl 2-benzyl carbazate. With hydrogen 
over palladium, or platinum black, benxylurethane 
was obtained in yields greater than 95%, even when 
the hydrogenationwas conducted at25'. Reduction 
with zinc and acetic acid, which has been used 
successfully for the conversion of sec-arylalkyl- 
nitrosoamines to hydra~ines ,~ gave a product in high 
yield that was clearly neither ethyl 2-benzyl car- 
baaate or its N-acetyl derivative, but which could be 
hydrolyzed to ethyl 2-benzyl carbazate and 
benzylurethane with concentrated hydrochloric 
acid. Further examination of the product indicated 
that it was B-N-benzyl-B-N-carbethoxy-"-benzyl- 
N'-carbethoxycarbamylhydrazine (IV), whose for- 
mation may be rationalized on the basis of the 
following reactions: 
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The preceding set of reactions is interesting and 
deserves attention. However, their existence dis- 
couraged further attempts to obtain ethyl 2-benzyl 
carbazate and ethyl 1-acetyl-2-benzyl carbazate by 

(5) W. W. Hartman and L. J. Roll, Org. Syntheses, Coll. 
Vol. 11,418 (1943). 
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reduction of N-nitrosobenzyl urethane even though 
the former compound was obtained by a new route. 

.The isocyanate C6H6CH2N(NCO)C02C2Hs pos- 
tulated as one of the products of the reaction of 
N-nitrosobenzylurethane with ethyl 2-benzyl car- 
bazate is a member of a class of compounds, of the 
type RN(NCO)COR', where R may be hydrogen 
alkyl, or aryl, and R'! alkyl, aryl, alkoxy, etc., 
that, under other circumstances, are probable 
intermediates in the for-nation of heterocyclic 
systems such as the 1,3,4-oxadiazol-5-ones. Thus, a 
Hofmann rearrangement of N-benzoylurea gave 
2-phenyl-1,3,4-oxadiazolone-5 in 40y0 yield.e 

The attempted distillation of ethyl l-acetyl-2- 
benzyl carbazate a t  0.1 mm. and a maximum bath 
temperature of 125 O ,  gave ethanol and 2-methyl-4- 
benzyl-1,3,4-oxadiazolone-5 (V). The thermal cycli- 
zation of 1-acyl carbazates was first noted by 

CeHSCHZN-C-0 
&O I 

AHs 
V 

Rupe and Gebhardt,? who obtained 2-methyl-4- 
phenyl-1,3,4oxadiazolone-5 upon attempted dis- 
tillation of ethyl 1-acetyl-2-phenyl carbazate. Since 
2-methyl-4;benzyl-1,3,4-oxadiazolone-5 had not 
been described previously it was also synthesized 
by the procedure of Lieser and Nischk.8 The prod- 
ucts obtained by the two procedures were identical. 

Ethyl 1-acetyl-2-benzyl carbazate and 2-methyl- 
4-benzyl-l,3,4-oxadiazolone-5 may be distinguished 
on the basis of their infrared spectra. With the 
cyclic compound the N-H frequency is absent 
and the C=O frequency is shifted from 1718 and 
1689 cm.-l to 1795 cm. -I, a feature associated with 
the formation of a five membered cyclic lactam. 
Absorption at  1642 and 1314 cm.-l appears only in 
the cyclic compound and may be ascribed to 
C=N and C-0-C stretching frequencies. The 
pattern of the three frequencies that appear in 
2-11iethyl4-benzyl-1,3,4-oxadiazolone-5 at  1437, 
1393, and 1314 cm.-' is maintained in 2-methyl-1,3,- 
4-oxadiazolone-59 which has the same ring system, 
but differs only in that the benzyl group in the 
4-position is replaced by hydrogen. Ethyl l-acetyl- 
2-benzyl carbaaate-4.e. , the acyclic molecule- 
possesses three strong bands a t  1441, 1408, and 
1379 cm.-' However, the C--0-C stretching 
frequency, that appears in the two cyclic deriva- 
tives a t  1314 and 1321 cm.-' respectively, was 
conspicuously absent in the acyclic molecule. 
All three compounds exhibit symmetrical C-CH, 

(6) V. M. Rodinov and V. V. Kiseleva, Izvest. n'auk Akad. 
S.S.S.R. Odtel. Khim. Nauk 57 (1951) [Chem. Abstr., 46, 
4661 (1952)l. 

( 7 )  H. Rupe and H. Gebhsrdt, Ber., 32, 10 (1899). 
(8) T. Lieser and G .  Nischk, Be. ,  82, 527 (1949). 
(9) A. Dornow and K. Bruncken, Ber., 82, 121 (1949). 

C-H deformation frequencies at 1379 cm.-', 
1390 crn.", and 1393 cm.'I. 

The refractive index of 2-methyl-4-benzyl-l,3,4- 
oxadiazolone-5, ng 1.5337, is greater than that of 
ethyl 1-acetyl-2-benzyl carbazate, n z  1.5173. 
2-Methyl-4-benzyl-l,3,4-oxadiazolone-5 is an 

analog of 2-methyl-4-benzyloxazolone-5, a member 
of a class of compounds that are readily solvolyzed 
a t  room temperature to the corresponding a- 
acylamino acid derivative.'O However, the oxa- 
diazolone is far more resistant to solvolysis than is 
the oxazolone. It was necessary to heat 2-methyl-4- 
benxyl-1,3,4-oxadiazolone-5 with ethanolic sodium 
ethoxide a t  refluxing temperature to obtain ethyl 
1-acetyl-2-benzyl carbazate in good yield in a 
reasonable time. 

Since 2-methyl-4-benzyl-l,3,4-oxadiazolone-5 can 
be prepared from 1-acetyl-2-benzylhydrazine etha- 
nolysis of the former compound provides a third 
route to ethyl 1-acetyl-2-benzyl carbazate. 

2-Methyl-4-benzyl-l,3,4-oxadiazolone-5, a neu- 
tral compound in water, can be recovered unchanged 
from an aqueous-acetone solution. However, 2- 
methyl-1,3,4-oxadiazolone-fi, an acidic compound 
of pK'* = 7.93 =t 0.02 in water, dissolves in 
aqueous-acetone to  give an acidic solution which, 
after initial neutralization to pH 7.9 requires the con- 
tinual addition of base to maintain the pH at  the 
above value. It is probable that the following 
reactions are responsible for the instability of 
2-methyl-l,3,4-oxadiazolone-5 in aqueous acetone. - 

N-C=O 
I t  

F 

HN-C=O 
I . I  - 

N\ No + H +  N+ ,O 

CH3 
F 
CH3 

The above situation is reminiscent of the Erlen- 
meyer-Plochl reactionlo except that in the present 
case the reaction proceeds under far milder con- 
ditions, probably because of the instability of the 
cyclic adduct and because of the driving force 
accompanying the formation of bicarbonate anion. 

The behavior of 2-methyl-1,3,4-oxadiazolone-5 
noted above suggests that in certain circumstances 
this compound would not only be a useful buffer 
in the region of pH 8 but if desired, could bc dc- 

(10) H. E. Carter, Org: Reactions, 198 (1946). 
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stroyed in situ by the simple addition of an alde- 
hyde or ketone, preferably one yielding an insolu- 
ble hydrazone. The need for a buffer with these 
characteristics has been encountered previously. l1 

EXPERIMENT.4L 

;tcethydrazide. One mole (88 g.) of ethyl acetate, 50.3 g. 
( 1  nlole) of hydrazine hydrate, and 50 ml. of ethanol were 
heated under refluxing conditions for 20 hr. The reaction 
mixture was evaporated to dryness and the residue recrys- 
tallized twice from a mixture of ethyl ether and chloroform 
to give the hygroscopic product in 65% yield; m.p. 64-66', 
lit.,I2 m.p. 67". 

T o  4.1 g. of acethydrazide in 75 ml. of benzene was added, 
s l o ~ l y  and with stirring, a solution of 6.7 g. of redistilled 
phenylisocyanate in 35 ml. of benzene. The reaction mixture 
was heated under refluxin'g conditions and with stirring 
for 1.5 hr., the precipitate' collected, washed with hexane 
and recrystallized, first from 95% ethanol and then from a 
4 :1  mixture of hexane and recrystallized, first from 95% 
ethanol and then from a 4: 1 mixture of hexane and ethanol 
to give 3Oy0 of 1-acetyl-4-phenyl semicarbazidc, m.p. 
174.7-175.2", lit.,13 m.p. 169". 

Anal. Calcd. for CqHllN302 (193): C, 56.0; H, 5.7; K, 21.8. 
Found: C, 55.7; H, 5.8; X, 22.0. 

A solution of 0.65 g. of acethydrazide, 5 ml. of acetone and 
1 drop of arctic anhydride was hetrted under refluxing con- 
ditions for 2 min., the reaction misture cooled, the pre- 
cipitate collectpd and recrystallized from aqueous ethanol to  
give 1-acetyl-2-isopropylidene hydrazine, n1.p. 136.5-138.0'. 

Anal. Calcd. for CsHloXzO (114): C, 52.6; I I ,  8.8; K, 24.6. 
Found: C, 52.5; H, 8.7; N,  24.5. 

Infrared spectrum in chloroform: S-13, 3344 cm.-' (m); 
C=O, 1681, 1667, 1059 cm- l  (triplet). 

1-..Icetyl-2-henz!/litlene hydrazine. Redistilled bcnzalde- 
hyde, 5:i g. (0.5 molc) was added, in small portions and with 
vigorous shaking, to  a n  ice cold solution of 37 g. (0.5 mole) of 
acethydrazide in 100 ml. of water. The reaction mixture 
was maint:ained a t  5' for 2 days, the precipitate collected, 
washed with water, dricd, and then washed with ethyl ether 
to rewove the yellow herixalazine impurity. The colorless 

llized from aqueous ethane1 to give 
l-ncrtyl-2-briizylidrtie hydrazine in 667; yield. M.p. 
1X-l4l0,  lit.," 134". 

Ultraviolet spectrum iri 95% ethanol: A,,, = 2SO nip, 
E = 16,700, A,,, = 303 m p ,  E = 10,000. For bcnzalazine in 
9556 ethanol: A,,, = 299 m p ,  t = 26,800; A,,, = 312 mp, 
t = 23,600. 

Pallutlium calalyst. The catalyst is essentially that of 
Willstittrr and Waldschmidt-Leitz.l6 Palladiuni chloride, 
10 g., was dissolved in 150 ml. of distilled water containing 
5 mi. of concd. hydrochloric acid and 71 nil. of 36-3870 
formaldehyde. The reaction mixture was placed in a bath 
maintained a t  - 10" and 142 ml. of 50% aqueous potassium 
hjdroxidc was added with vigorous stirring and a t  a rate 
so as to keep the temperature below 3". The mixture was 
then hwtrd to G O o ,  stirred for 15 min., cooled to room tem- 
pcwture  :ind \rasht:tl with distilled mater t)y decantation, 
i i n t i l  thv washings were neutral and free of chloride ion. 
The catalyst, was stored under distilled water. 

( 1  1)  B. AT. Isrlin and C. Nirmnnn, J .  Bid.  Chejtz., 182, 821 

(12) T. Curtius and T. S. Hoffman, J .  prakt .  C h e m ,  53, 

(13) T .  Curtius and A. Burckhardt, J .  p r a k t .  Chem., 58, 

(14) T. Curtius, C;. Srhofer, and N. Schwnn, J .  p r a k t .  

(15) R. 11-illstiittrr and E. ~~nldschiiiidt-leitz, Ber., 
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513 ( 1896). 

205 (1898). 

('hcm., 51, 183(1895). 

54,113 (1021). 

1-Acetyl-B-benzylhydrazine. A solution of 10 g. (0.062 mole) 
of 1-acetyl-2-benzylidene hydrazine in 50 ml. of absolute 
ethanol was shaken with 0.25 g. of palladium black catalyst 
under 50 p.s.i. of hydrogen at 25". The reaction mixture 
was filtered and the filtrate evaporated to dryness, in uacuo 
a t  25", to  give a residue, m.p. 78-81'. The residue was dis- 
solved in 100 ml. of water, the solution acidified to pH 5 
and extracted with four 100-ml. portions of ethyl ether. 
The ethereal extracts were combined, dried over arihydroiis 
sodium sulfate, filtered, and the filtrate evaporated in vacuo 
to give a residue, m.p. 80-82" in 74% yield. This latter 
residue was recrystallized from anhydrous ethyl ether to 
give 43% of l-acetyl-2-benzylhydrazine, m.p. 81-82'. 

Anal. Calcd. for CSH12K20 (164): C, 65.8; H,  7.4; S,  
17.1. Found: C, 65.9; H, 7.4; K, 16.9. 

Infrared spectrum in chloroform: N-H, 3425 and 3289 
cm.-l; amide I, 1667 cm.-l; amide 11, 1548 crn.-'; other 
prominent peaks, 1495, 1456, 1370, and 1277 cm.-l 

Initially the above reduction gave low melting products 
(70-80') which coiild not be purified by recrystallization 
froin ethyl ether. The impurity was found to be acethy- 
drazide which has an amide I1 band a t  1659 cm.-' This 
band was exhibited by all impure products. Acethydrazide 
can be removed from these products by dissolving them in 
nater and extracting the aqueous solution, acidified to pH 
5, Kith ethyl ether. 

To 4.2 g. of 1-acetyl-2-benzylhydrazine in 30 ml. of tri- 
ethylamine and 30 ml. of benzene was added 3.2 g. of re- 
distilled phenyl isocyanak, the solutioii heated on a steam 
bath for 1 hr., cooled, t.he precipitate collected, washed with 
pentane, and recrystallized from chloroform to give 46% 
of l-acetyl-2-benzy1-4-phenyl semicarbazide, m.p. 183.0- 
183.7". 

9nnl.. Calcd. for C16H17N302 (283): C, 67.8; H, 6.0; N, 
14.8. Found: C, 67.7; H, 6.2; K, 14.7. 

To 104 g. (0.5 mole) of benzalazine in 400 nil. of absolute 
ethanol was added in the course of 2 hr. an amount of freshly 
prepared sodium amalgam equivalent to 1.05 moles of 
sodiurn,'6 the mixture stirred an additional 4 hr. a t  25" and 
then poured into 3500 ml.' of water. The precipitated 
benzalbenzylhydrazinel'j was collected, washed with cold 
water, and then taken up in 11. of boiling 1N hydrochloric 
acid. The acidic solution was filtered, the filtrate steam 
distilled, the residue from the steam distillation neutralizrd 
wit,h calcium oxide, filtered, and the filtrate fractionally 
distilled to give 30 g. of benzylhydrazine, ny  1.554. Acetyla- 
t,ion of the benzylhydrazine with acetic anhydride gave 
1-acetyl-2-benzylhydrazine identical with that described 
above. 

Elhyl I-acptyl-%benzyl carbazale. To 16.4 g. (0.1 mole) of 
1-acetyl-%benzylhydrazine in 75 ml. of dry chloroform was 
added 10.2 g. of triethylamine, redistilled over sodium, and 
the solution cooled in an ice-salt bath. To the cold solution 
was added, in the course of 30 min., 10.9 g. (0.1 mole) of 
ethyl chloroformate in 25 ml. of dry chloroform, the reac- 
tion mixture maintained a t  0" for an additional 30 min. and 
then at 25" for 16 hr. The chloroform solution was washed 
with 60 ml. of 2N hydrochloric acid, 60 ml. of saturated 
aqueous sodium bicarbonate, two 100-ml. portions of water, 
dried over anhydrous sodium sulfate, decolorized a t  25' 
with Sorite, filtered, and the filtrate evaporated in u a c ~ o  
a t  25' to give a viscous oil, which was transferred to a high 
vacuum system and degassed a t  25' a t  a pressure below 10-4 
mm. The final product, a viscous, colorless oil, n g  1.5173, 
resisted all attempts a t  crystallization. The yield was 91%. 

Anal. Calcd. for ClZHISN203 (236): C, 61.0; H, 6.8; N, 
11.9. Found: C, 61.0; H,  7.0; N, 12.2. 

Infrared spectrum in carbon tetrachloride: N-H stretch, 
3268 cm.-'; C=O stretch, 1718, 1689 cm.-l; C=N stretch, 
absent; C-0---C stretch, absent; C-CHI C-H def. 
symni., 1379 cm.-'; C-CH,, C-H def. asymm., 1441 cm-1 

(16) A. Wohl and C. Oesterlin, Ber., 33, 2736 (1900) 
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Solubility: 0.05M in water, freely soluble in chloroform, 
carbon tetrachloride, acetone, and ethanol. 

2-Methyl-4-benzyl-1 ,SJ4-ozadiazolone-6. The attempted dis- 
tillation of ethyl 1-acetyl-2-benzyl carbazate, a t  0.1 mm. 
and a maximum bath temperature of 125', gave 2-methyl4 
benzyl-1,3,4oxadiazolone-5, a colorless oil, n'," 1.5335, d:' 
1.192, and ethanol, the latter compound being collected in a 
Dry Ice trap. 

Anal. Calcd. for CIOHION~OZ (190): C, 63.2; H, 5.3; N, 
14.7. Found: C, 63.4; H, 5.3; N, 14.5. 

Infrared spectrum in carbon tetrachloride: N-H stretch, 
absent; C=O stretch, 1795 cm.-l; C-N stretch, 1642 
cm.+; C-0-C stretch, 1314 cm.-l; C C H a  C-H def. 
symm., 1393 cm.-l; C-CHs C-H def. asymm., 1437 
cm.-'. Solubility: 0.002M in water, freely soluble in chloro- 
form, carbon tetrachloride, acetone, and ethanol. 

Phosgene was passed into a boiling solution of 16.4 g. 
(0.1 mole) of 1-acetyl-%benzylhydrazine in 200 ml. of chloro- 
benzene, concurrently with a stream of dry nitrogen. After 
1 hr., when absorption of phosgene appeared to be complete, 
the solution was cooled to room temperature, washed with 
100 ml. of 5y0 aqueous sodium bicarbonate and two 100-ml. 
portions of water, dried over anhydrous sodium sulfate, 
and fractionally distilled to give 82% of 2-methyl-4benzyl- 
1,3,4-oxadiazolone-5, b.p. 0.025 mm. 112', n q  1.5337. 

tMethyl-l,J,4-ozadiazolone6.8 Phosgene was passed into 
a solution of 74 g. (1 mole) of acethydrazide in 500 ml. of 
water until an increase in weight of 75 g. had occurred. The 
reaction mixture was allowed to stand a t  room temperature 
for 2 days, neutralized with solid sodium bicarbonate, 
evaporated to dryness in u w o ,  the residue transferred to a 
Soxhlet extractor, extracted with benzene, and the benzene 
extract cooled to give 25.2 g. (25%) of the desired product, 
m.p. 110-111.5'; lit.,8ni.p. 112'. 

Anal. Calcd. for CSH4N202 (100) : C, 36.0; H, 4.0; N, 28.0. 
Found: C, 36.0; H, 4.2; N, 28.0. 
2-Methyl-l,3,4-oxadiazolone is soluble in water and in this 

solvent is an acid of ~ K A '  = 7.93 i 0.02. I ts  solubility in 
carbon tetrachloride is limited but its solubility in chloroform 
is sufficient for determination of infrared spectra. 

Infrared spectrum in chloroform: N-H stretch, 3472, 
3268 cm.-'; C=O stretch, 1786 em.-'; C=N stretch, 1650 
cm.-l; C-CHa C-H def. asymm., 1435 cm.-'; C-C& 
C-H del. symm., 1390 cm.-l; C-0-C stretch, 1321 
cm.-1 and a very strong band that may be associated with 
an N-N stretch a t  935 cm.-1 1'-19 

N-Nitrosobenzylurethane. To 96.4 g. (0.9 mole) of redis- 
tilled benzylamine in 300 ml. of ethyl ether over 40 g. of 
sodium hydroxide in 200 ml. of water was added 97.5 g. 
ethyl chloroformate in 100 ml. of ether. The acid chloride 
was added in small portions to the vigorously shaken and 
cooled biphasic system. The ethereal phase was collected, 
dried over anhydrous sodium sulfate, the ether removed in 
v m o ,  and the residue distilled a t  17~mm.  to give 7570 of 
benzylurethane, m.p. 44O.20 To a 1 l., three neck flask was 
added 33 g. (0.4 mole) of anhydrous sodium acetate and 
250 ml. of carbon tetrachloride, the flask cooled in a pow- 
dered Dry Ice bath and 18.4 g. (0.2 mole) of nitrogen dioxide 

(17) D. W. Scott, G. D. Oliver, M. E. Gross, W. N. 
Hubbard, and H. hl. Huffman, J. Am. Chem. Soc., 71, 2293 
( 1949). 

(18) L. J. Bellamy, The Infrared Spectra of Complez Mole- 
cules, John Wiley and Sons, Inc., New York, 1958. 

(19) R. H. Wiley, S. C. Slaymaker, and H. Kraus, J. 
Org. Chem., 22,204 (1957). 

(20) S. Bmterfield, E. L. Woods, and H. N. Wright, 
J. A m .  C h a .  SOC., 48,2371 (1926). 

passed into the suspension. The mixture was brought to 
Oo, a solution of 24.1 g. (0.135 mole) of benzylurethane in 
300 ml. of carbon tetrachloride added with stirring over a 
period of 20 min., the mixture poured over crushed ice and 
extracted with ethyl ether. The combined ether-carbon 
tetrachloride extract was washed once with 200 ml. of 10% 
aqueous sodium carbonate and twice with 200 ml. of water. 
The nonaqueous phase was dried over anhydrous sodium 
sulfate, the solvent removed in uacuo, at a temperature be- 
low 40°, and the residue degassed a t  25" and 0.1 mm. to give 
the nitrosourethane as an amber colored liquid n y  1.5166, 
d:' 1.1500, in 94% yield. This product i s  a vesicant and must 
be handled with care. 

Infrared spectrum in carbon tetrachloride: N-H absent, 
a sharp increase in the intensity of the 1379 cm.-1 peak, 
weak in benzylurethane, and a new strong band a t  1348 
crn.-', which may be due to the -N-N=O group. 

Ultraviolet spectrum in 95% ethanol: X,,, = 247 mp, 
B = 11,600. 

Redudion of N-nitrosobenzylurethe. N-Nitrosobenzyl- 
urethane, 41.6 g. (0.2 mole), 55.8 g. (0.85 g.-atom) of pon- 
dered zinc, 82 ml. of water and 85 ml. of glacial acetic acid 
(0.96 mole) was stirred a t  10' for 20 min., 3.5 hr. a t  25' 
and finally for 1 hr. on a steam bath. The reaction mixture 
was partitioned with 300 ml. of ethyl ether, filtered, the 
ethereal layer washed with 100 ml. of 10% aqueous sodium 
hydroxide, 100 ml. of water, dried over anhydrous sodium 
sulfate, the ether removed in uacuo and the residue distilled 
a t  0.2 mm to give a product, b.p. 106", n'," 1.5189 in 85% 
yield. 

Anal. Calcd. for C ~ I H ~ , N S O ~  (399): C, 63.2; H, 6.8; N, 
10.5. Found: C, 63.6; H, 7.4; N, 10.7. 
. Infrared spectrum in carbon tetrachloride: N-H stretch, 

3448, 3344 cm.-l; C=O stretch, 1733, 1709 cm.-l; amide 
11; 1515 cm.-'; C-CHa C-H def. 1446, 1381 cm.-' 

Hydrolysis of the preceding product with concentrated 
hydrochloric acid gave benzylurethane and ethyl %benzyl 
carbazate obtained as an oil. b.D. 93-95" (0.5 mm.). n',: . -  . ,  I 

1.5214 in 98% yield. 

14.4. Found: C. 61.7: H. 7.2, N. 15.0. 
Anal. Calcd. for CloHlrNzOs (194): C, 61.8; H, 7.3; K, 

Reaction of ' the  oil 'with benzaldehyde gave ethyl 1- 
benzylidene-2-benzyl carbazate, m.p. 66-67'] lit.,3 m.p. 
64-65 " . 

Anal. Calcd. for CilHlsNzOI (282): C, 72.3; H, 6.4; N, 9.9. 
Found: C, 72.6; H, 6.5; N, 9.9. 

Oxidation of the original product with alkaline permanga- 
nate gave benzoic acid and an unidentified aryl ketone, 
m.p. 145-146'. 

All attempts to reduce N-nitrosobenzylurethane with 
hydrogen over palladium or platinum black led only t o  the 
isolation of benzylurethane. 

Ethanolysis of 2-methyl-4-benzyl-1 ,J,4-oxadiazolone-6. To 
3.98 g. of 2-methyl-4benzyl-l,3,4-oxadiazolone-5 in 20 nil. 
of benzene was added 6 ml. of 0.5N ethanolic sodium ethox- 
ide, the solution heated a t  its refluxing temperature for :30 
min., cooled, successively washed with 10-ml. portions of 
5% hydrochloric acid, 5% aqueous sodium bicarbonate and 
water, dried over anhydrous sodium sulfate, the solvent re- 
moved below 25O, and the residue degassed a t  25' a t  a pres- 
sure below lo-' mm. to give 3.8 g. of ethyl I-acetyl-2- 
benzyl carbazate, a viscous oil, naJ 1.5216. The infrared 
spectrum of this product was identical with that obtained 
by treating I-acetyl-2-benzylhydrazine with ethyl chlorn- 
formate. Degassing a t  77' gave a product which contairitd 
a small amount of the starting material, as indicated by the  
presence of cyclic C - 0  absorption a t  1795 cm.-l 
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