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Although a number of.novel reactions which may proceed through 1-alkyl or l- 

aryl derivatives of 3,3-diphenylazirldlnone have been discovered (3-61, the actual 

isolation and characterisation of a-lactams with two aryl groups on carbon have not 

been reported. Indeed, Sheehan and Beeaon (7) have recently reported that 1-&-butyl- 

3,3-diphenylaslrldinone (2) "has been observed only at low te~eratures** and have 

suggested that the lability of & may be attributed to thermal Instability. Neither 

of these statements is entirely correct, for about 2.5 years ago we found that & 

could be prepared and .isolated in up to 65% yield from the reaction of N-t-butyl-a- 

chlorodiphenylacetamide (2) with potassium i-butoxide (8) in ether (or toluene) 

the reaction is carried out properly and quickly at ice-bath temper- 

atures or below. Although in our hands this a-lactam (m.p. 79-810; u(C=O) 1847 cm. -1 ; 

60 RRz nmr peaks at 441 (1OH) and 77 (9H) Hz; purity of average w sample >95%> 

(11) was very reactive in moat solutions, it could be kept as a solid in the freezer 

for periods of at least several months. One sample kept In the desiccator at room 

temperature had a half-life in excess of 16 days. Furthermre, the half-life varied 

considerably with sample purity; therefore, it could not be solely a function of 

thermal decomposition or isomerleatlon but must also be a function of chemical re- 

aotivity (12). Deliberate pyrolysis of & at 105. gave benaophenone and &-butyl 

isocyanlde as major products. The slow decomposition at room temerature gave little 

or no bensophenone, but gave a mixture of several products whose structures are 

currently under study (13). 
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We had no dlfflculty in determinlag the mass spectrum of & which contalno a 

reasonably strong wlecular ion posh at 9/e 265 and which is best rationalized by a 

fragmentation pattern compatible with the assigned structure (14). Thus, 3 doea 

not appear to be appreciably less stable thermally than the wnophenyl lactam 2 

reported previously (q,lO), although & is much a reactive chemically. 

The reactions of a9 although not entirely unique , differ in wme respects 

from those of the monophenyl lactam 2. Thus, N-alhyl-a-chlorodlphenylacetamldes 

have been reported (6) to react with sodamide in liquid ammonia to Rive products 

Probably resulting from all three one-bond cleavage reactions of a presumed a-lactam 

intermediate. The reactions of pure 22 support, in part, this earlier report, al- 

though It is clear from our experiments that the cleavage reagent Is nrobably am- 

wnia rather than sodamIde; Thus, addition of & to liquid ammonia gave by 2-3 

cleavage 62% of N-benrhydrpl-N-i-butylurea (&) (m.p. llO-ll2*: 60 MEz nmr pesh6 at 

432 (lOH), 363 (1A). 243 (281, 92 (9H) HE) (11). Minor products included about lC% 
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of the 1.3 cleavage product , a-amino-N-t-butyldlphenylacetclmide (8&) (m.p. 103-105'; 

60 MHZ nmr peaks at 434 (multiplet , UH), 127 (2H), 74 (9H) Hz) (11) and a trace of 

what appeared to be the l-2 cleavage nroduct, a-i-butylaminodiphenylacetamlde (El 

(60 MHz nmr peak at 68 Hz). The reaction of & with methylamine, dimethylamine, and 

other amines gave one or mre of the three one-bond cleavaze products but the re- 

lative proportions of each depended upon the amine used and the reaction conditions 

(particularly the order of addition). The novel reactions of certain analogs Of s 

with cyclic secondary amines at elevated temperatures reported recently (15) (and 

readily confirmed in this laboratory (13) with I&) appear not to take olace with ?.S 

at * temperatures. Thus, the reactions of ammonia and the amlnee with this and 

other a-lactams (13) are not simple and vi11 be reported In detail in a later com- 

munication, as will other novel reactions of & and other a-lactams. 

Although & reacted with t-butyl aloohol to yi'eld the 1-T cleavage products, 

a-L-butoxy-N-&-butyldlphenylaoet6unide (2) (9,101 In essentially nuantitatlve yield, 

it reacted with "agede potassium ;-butoxide (8,16) to give benzhydrvl-i-butylaalne 

(J&Q C&P. 53-54.50; 60 MHz nmr neake at 410-461 (lOH), 'JO2 (lH), 75 (lH), 64 (9H) 

Hz) (11) in up to 59% yield. Thus, & must have reacted with the potassium hydroxide 

in the reagent to give the carbamic acid salt 5 which was decarboxvl.ated to ,!& 

during workup. This is the first reported 2-3 cleavage caused by a reagent other 

than ammonia. No l-2 or l-3 cleavage product could be detected by nrr or infrared 

techniques. By way of contrast 2 reacted with "aged" potassium &-butoxide (8) 

to give only the 1-2 cleavage product , potassium a-i-butylamino?henylacetate (m.p. 

324-330°; 60 MHz nmr peaks in D20 at 442 (5H), 256 (lIi), 69 (9H) vz) (11). 

Finally, lest it appear that 2-3 bond cleavages occur only with 3,3-dlphcnyl- 

aziridinonee, we point out that & reacts with liquid akonia to Rive a 58% yield of 

N-benzyl-N-i-butylurea (a) (m.p. 131° dec..; 60 kHz nmr peaks at 454 (5H), 275 

(sharp and broad singlets, 4H), 89 (9H) Hz) (11) by 2-3 bond cleavage and a 38% 

yie'd of a-t-butylaminophenylacetamlde (2) (m.p. 94-95.5*; 60 MHz nmr neaks at 438 

(5H), 3~2-423 (broad singlet, M), 255 (lH), 92-105 (broad sln,vlet, lH), 66 (9H) Hz) 

(11) by 1-2 bond cleavage. The reaction8 of z with ammonia and various amines 

were also dependent on reaction conditions; however, the two lactams & and a 
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showed marked quantitative differences in behavior toward the amines (13). 

REFERWCES 

1. Paper XV. H. E. Baumgarten, J. E. Dirks, J. M. Petersen, and R. L. Bey, 2. a. 

Chemb,, ,3& 3708 (1966). 
-- 

2. TWita work was supported In part by grants S-21405 end GP-4915 from the National 

Sciencs Foundation. 

3. 8. Sarel and Ii. Leader, 2. &. M. &., 82, 4752 (1960); 8. Sarel and H. 
= 

Leader, Bull Res. Council of Israel, -- 10A, 42 (1961); S. Sarel, J. T. Klug, E. 
---= 

Breuer, and F. D@Angell, Tetrahedron Letters, 1553 (1964). 

4. J. C. Sheehan end J. W. Frankenfeld, 2. &. Chem. Sot., 83, 4792 (1961); J. C. --= 

Sheehan and I. Lengyel, 2. 9. s., g, 3252 (1963). 

5. R. F. Mayer, 2. &. 9., 2, 3451 0965). 

6. S. Sarel, F. D'Angeli, J. T. Klug, and A. Taube, Israel J. w., f( 167 (1964). -_ 

7. J. C. Sheehan and J. H. Beeson, 2. & 9. K., 8& 366 (1967). 

8. Since we are in part responsible for the use of potassium t-butoxide as base In 

the cycllzation of a-halo (9) and N-halo (10) amides, we should emphasize that 

our reasons for using this base were not precisely the same in the two cy- 

cllzations. N-Halo amides appear to require a very strong base; u-halo amides 

do not and may be cyclized with other alkoxides or even powdered potassium 

hydroxide. In the latter cyclization potassium i-butoxide has the advantage 

that the t-butyl alcohol formed is a poor nucleophile, which does not attack 

rapidly the a-lactam ring at low temperatures. There is surprisingly little 

difference in the cyclizations of some a-halo amides using fresh and **agedw 

(containing potassium hydroxide and/or carbonate) potaselum i-butoxide, en ob- 

servation that requires careful interpretation of reported experimental results 

purportedly aarried out with potassium i-butoxide. 

9. H. E. Baumgarten, R. L. Sey, and U. Krolls, J. &. s. &., 8& 4469 (1961); 

H. E. Baumgarten, 5. am. Chem. SOC., 8&, 4975 (1962). -- 

10. H. E. Baumgarten, J. J. Fuerholzer, R. D. Clark, and R. D. Thompaon, J. Am. Chem. 

g0c.v 2, 3303 (1963). 



No.50 5037 

11. Correct elemental analyses were obtained for all new compounds renorted here. 

12. Although & could not be isolated from the reaction of N-&-butyl-N-chlorodi- 

phenylacetamide with potassium t-butoxide, under proper conditions products 

derived from & could be isolated in good yield from the reaction mixture. 

13. L. S. Endres, unpublished results. 

14. R. 0. Parker, unpublished results. 

15. K. Nagarajam, C. L. Kulkarni and A. Venkateswarlu, Tetrahedron Letters, 1387 _- 

(1967). 

16. The reactions of 2 with fresh potassium t-butoxide are more comnlex and are 

still under study. 


