
NOTES J .  Org. Chem., Vol. 36, No. $3, 1971 3629 

Method B.-The procedure was the same as method A except 
that during the dropwise addition of ethyl trichloroacetate the 
mixture was cooled in an ice bath. Using the above procedures 
the following gem-dichloroaziridines were prepared. 

l-(l-Naphthyl)-3-phenyl-2,2-dichloroaziridine (Zc).-Crystal- 
lization from ethyl acetate afforded the light yellow crystalline 
aziridine: mp 120-121'; nmr (cc14) 8 7.3 (m, 12, aromatic) 
and 3.75 (s, 1;aziridinyl H). 

Found: C.68.75; H,4.45; N.4.47. 
Anal. Calcd for C18H13C12N: C, 68.80; H,  4.18; N, 4.56. 

l-Benzyl-3,3-diphenyl-2,2-dichloroaziridine (2d).-Crystalli- 
zation from hexane-ethyl acetate afforded the white crystalline 
aziridine: mp 136-137'; nmr ( n c c l , )  6 7.3 (m, 15, aromatic) 
and 3.97 (9, 2 ,  CH,). 

Anal. Calcd for C21H17C12N: C, 71.18; H,  4.85; N,  3.95. 
Found: C,71.04; H,4.91; N ,  3.95. 

1,3-Diphenyl-3-ethyl-2,2-dichloroaziridine (2e) .-Crystalliza- 
tion from hexane afforded the white crystalline aziridine: mp 
82-83'; nmr (CC1,) 6 7.2 (m, 10, aromatic), 1.9 (m, 2, CHZCHZ), 
and 1.07 (m, 3, CHnCH3). 

Anal. Calcd for CI&&~,N: C, 65.67; H,  5.18; N, 4.79. 
Found: 

l-(l-Naphthyl)-3-phenyl-3-ethyl-2,2-dichloroaziridine ( 2 f ) -  
Crystallization from hexane-ethyl acetate afforded the white 
crystalline aziridine: mp 90.5-92"; nmr (CCla) 6 7.4 (m, 12, 
aromatic), 2.1 (m, 2, CHZ), and 1.17 (t,  3, CH3). 

Anal. Calcd for C2oI117C12N: C, 70.17; H ,  5.02; N,  4.09. 
Found: C, 69.94; H, 5.15; N, 4.17. 

2-Phenyl-2-butenanilide.-A solution of 0.639 g (0.0022 mol) 
of 1,3-diphenyl-3-ethyl-2,2-dichloroaziridine ( le ) ,  water (5 ml), 
and tetrahydrofuran (15 ml) was heated at  the reflux tempera- 
ture overnight. The solution was poured into water, extracted 
with ether, dried (MgS04), and filtered. The solvent was re- 
moved in vacuo and the residue was crystallized from ethyl ace- 
tate-hexane to afford 0.180 g (35%) of the crude amide, mp 141- 
146". Recrystallization afforded 0.148 g (29%) of the pure 
amide: mp 152-153'; ir (KBr) 1650 cm-' (C=O); nmr (DCCla) 
6 7.3 (m, 10, aromatic), 6.13 (9, 1, J = 7 Hz, C=CH), and 1.98 
(d, 3, J = 7 Hz,  =CHCHa). 

Anal. Calcd for C16HliP\'O: C, 80.97; H, 6.38. Found: 
C, 81.02; H,  6.15, 

N-Benzylbenzi1amide.-A solution of 0.245 g (0.0067 mol) 
of l-benzyl-3,3-diphenyl-2,2-dichloroaziridine (2d), p-dioxane 
(10 ml), and water (1 ml) was heated a t  the reflux temperature 
for 9 hr, poured into water, and extracted with ether. The com- 
bined ether extracts were dried (XgSO4) and concentrated to 
afford a light yellow oil. Crystallization of the oil from ethyl 
acetate-hexane afforded 0.137 g (62%) of the amide, mp 99-100" 
(lit.7 mp 99-100"). An additional 0.016 g (77,) of the crude 
amide was isolated: mp 97-99'; ir (KBr) 1650 cm-l (C=O); 
nmr (DCC13) 6 7.3 (m, 16, aromatic and NH), 4.45 (d, 2, J = 
6 Hz,CH2NH),and 3.9 (s, 1,OH). 

General Synthesis of Amidines from gem-Dich1oroaziridines.- 
A solution of the gem-dichloroaziridine (0.02 mol) and the amine 
(5-10 ml) was slowly heated to and maintained at  100-130" for 
several hours. The amine hydrochloride was removed from the 
cooled solution by filtration.8 The filtrate was concentrated 
in uacuo and crystallization of the residue afforded the crude 
amidines which were purified by crystallization. 

1-[N,2-Diphenyl-%( 1-piperidino)acetimidoyl] piperidine (sa). 
-The amidine was isolated in 59% yield after a reaction period 
of 1.5 hr by crystallization from ethyl acetate, mp 104-105.5'. 
Recrystallization afforded an analytical sample: mp 105- 
106.5'; ir (KBr) 1625 cm-l (C=N); nmr (CC14) 6 7.0 (m, 10, 
aromatic), 4.63 (s, 1, CH), 3.58 (m, 4, CHZN), 2.53 (m, 4, 
CHZN), and 1.35 (m, 12, CH,). 

Anal. Calcd for C24H31N3: C, 79.72; H,  8.66. Found: 
C, 79.70; H, 8.65. 
4- [X,2-Diphenyl-2-(4-morpholino)acetimidoyl] morpholine (9b). 

-The amidine was isolated in 3670 yield after a reaction period 
of 3 hr by crystallization from ethyl acetate, mp 170-172'. Re- 
crystallization afforded an analytical sample: mp 172-174'; 
ir (KBr) 1625 cm-' (C=N); nmr (DCC13) 6 7.5-6.7 (m, 10, 

C, 65.72; H, 5.18; N, 4.67. 

(7) V. E. Johnsen, C. R. Jacobsen, R. A. LaForge, and C. Hanna, J. 
Pharm. Sei., 61. 799 11962). 

(8) The amine hydrochloride may be removed by pouring the solution 
into a mixture of 10% sodium hydroxide and ether and stirring until the 
solid material dissolves. The ether layer is separated and dried and the 
solvent removed sn vacuo t o  afford the crude amidine. 

aromatic), 4.67 (s, 1, CH), 3.9-3.2 (m, 12, CHnO and CH2N), 
and 2.6 (m, 4, CHZN). 

Anal. Calcd for C Z Z H Z ~ N ~ O ~ :  C, 72.42; H,  7.42; N, 11.44. 
Found: C,72.54; H,  7.34; N, 11.20. 

1-[ili,2-Diphenyl-2-(l-pyrrolidino)acetimidoyl]pyrrolidine (9c). 
-The amidine was isolated in 72% yield after a reaction period 
of 3 hr by crystallization from hexane, mp 118-121'. Re- 
crystallization afforded an analytical sample: mp 120.5-122.5°; 
ir (KBr) 1600 cm-l (C=N); nmr (DCC13) 6 6.90 (m, 10, aro- 
matic), 4.52 (s, 1, CH), 4.0-2.1 (m, 8, CHZN), and 1.75 (m, 8, 
CHz). 

Anal. Calcd for Ct~H27N3: C, 79.24; H, 8.15. Found: 
C, 78.98; H,  8.41. 

1- [N-(  I-Naphthyl)-&phenyl-&( 1 -piperidino)acetimidoyl] piperi- 
dine (9d).-The amidine was isolated in 74% yield after a reac- 
tion period of 12 hr by crystallization from hexane: mp 144- 
145.5; ir (KBr) 1600 cm-' (C=N); nmr (CCl,) 6 8.0-6.5 (m, 
12, aromatic), 4.68 (s ,  1, CH), 3.7 (m, 4, CHZN), 2.5 (m, 4, 
CHZX), and 1.5 (m, 12, CH,). 

Anal. Calcd for CzsHsaN3: C, 81.49; H,  8.08. Found: 
C. 81.31; H.  8.08. 

1- [N-Phenyl-2-phenyl-2-butenimidoyl] piperidine (loa) .-The 
amidine was isolated in 51y0 yield after a reaction period of 9 
hr by crystallization from hexane, mp 82.5-85". Recrystalliza- 
tion afforded an analytical sample: mp 86.5-87.5'; ir (KBr) 
1600 cm-l (C=N and C=C); nmr (CClr) 8 7.4-6.3 (m, 10, 
aromatic), 6.0 (9, 1, J = 7 Hz, CH=C), 3.5 (m, 4, CHZN), and 
1.60 (m, 9, CH2 and CH3). 

Anal. Calcd for C21H24NZ: C, 82.84; H, 7.96. Found: 
C, 82.96; H,  7.88. 

1- [N-  (1 -Naphthyl)-2-phenyl-Z-butenimidoyl] piperidine (1 Ob). 
-The amidine was isolated after a reaction period of 3 hr by 
crystallization from hexane in 30% yield, mp 113-116'. Crystal- 
lization afforded an analytical sample: mp 116.5-118'; ir 
(KBr) 1625 (C=N) and 1600 cm-' (C=C); nmr (CClr) 6 8.1, 
7.6-6.9 6.3 (m, 12, aromatic), 6.02 (9, 1, J = 7 Hz, =CHCH3), 
3.6 (m, 4, CH2N), 1.68 (m, 6, CHZ), and 1.48 (d, 3, J = 7 Hz, 

Anal. Calcd for CnsH,sN$: C, 84.69; H, 7.41. Found: 
C, 84.68; H,  7.56. 

CHCHI). 

Registry No.--lf, 31528-94-6; 2c, 31528-95-7; 2d, 
31525-96-8; 2e, 31528-97-9; 2f, 31528-98-0; 9a, 

31529-02-9; loa, 31529-03-0; lob, 31529-04-1 : 2- 
phenyl-2-butenanilide1 31529-05-2; N-benzylbenzil- 
amide, 13415-45-7. 

31525-99-1; 9b, 31529-00-7; 9c, 31529-01-8; 9d, 
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Acetone azine and p-toluenesulfonyl azide reacted 
to produce a compound which had the elements of both 
azine and azide minus nitrogen and a methyl group of 
the azine. The product has been assigned the struc- 
ture of N -  [l-(isopropylidenehydrazino)ethylidene]-p- 
toluenesulfonamide (1). The reaction occurred very 
slowly at reflux in tetrahydrofuran solution, and a 12% 
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yield of 1 was obtained after 7 days. The reaction oc- 
curred a t  approximately the same rate at which deute- 
rium (from DaO) was incorporated into the azine. The 
structure of 1 was confirmed by the nmr spectrum which 
showed the absorptions of four different methyl groups, 
the infrared spectrum which showed the absorption 
of the NH group, and the ultraviolet absorption 
spectrum. 

Scheme I is suggested for the reaction. The slow 
incorporation of deuterium into acetone azine is 

SCHEME I 

(CH,),C=N-NHC 

/CH3 

I1 
(CHJ,C=N-NHC + CH2Nz 

N 
s 0 2 e c H 3  I 

1 

in agreement with the postulated equilibrium between 
the azine and the substituted hydrazone. The hydra- 
zone would be expected to undergo rapid deute- 
rium exchange and thus provide a means for the en- 
trance of deuterium into the azine. The azide should 
add rapidly to the enamine derivative to give the tri- 
azoline. lr2 Analogous fragmentations of triazolines t o  
diazo compounds have been observed p r e v i ~ u s l y . ~ - ~  
Diazomethane was not isolated from the reaction but 
suggestive evidence for its formation was obtained by 
the isolation of methyl p-nitrobenzoate from the re- 
action of acetone azine, p-toluenesulfonyl azide, and 
p-nitrobenzoic acid. 

Experimental Section 
iV- [ 1-(Isopropylidenehydrazino)ethylidene] -p-toluenesulfon- 

amide (l).-A solution of 12 g of acetone azine and 20 g of p -  
(1) R. Fusoo, G. Bianohetti, D. Pooar, and R.  Ugo, C h e m .  Ber., 96, 802 

(1963). 
(2) J. Kuvera and Z. .4rnold, Tetrahedron Let t . ,  1109 (1966). 
(3) M. Regita and F. Mens, C h e m .  Ber., 101, 2622 (1968). 

toluenesulfonyl azide in 50 ml of tetrahydrofuran was heated 
at  reflux for 7 days. Gas was slowly evolved. The mixture was 
cooled and the solvent was removed under reduced pressure. 
The residue was stirred with methanol and filtered to give white, 
crystalline 1, 3.19 g (l2YG), mp 154-1565'. Recrystallization 
from methanol gave material which melted at  168-159": uv 

max 264 mp (e 23,400), 224 (13,100); nmr (CDC13) 6 1.98 (3), 
2.05 (3), 2.22 (3), 2.42 (3), 7.58 (4). 

Anal.  Calcd for ClZHI1O2N3S: C, 53.91; H,  6.41; N,  15.72; 
S, 11.99; molwt, 267. Found: C, 53.62, 53.75; H, 6.38, 6.48; 
N,  15.57, 15.45; S, 11.90, 11.80; mol wt (mass spectrum), 267. 

From the original methanol filtrate there was obtained in 
successive crops a total of 6.18 g (36yG) of p-toluenesulfonamide, 
mp 125-126" from benzene. 

Acetone Azine in Deuterium Oxide.-A solution of acetone 
azine in deuterium oxide was heated at 65". After 4 days the 
intensity ratio of the two azine methyl groups to the exchange 
peak of H,O in Dz0 in the nuclear magnetic resonance spectrum 
was 6.3, indicating exchange of 14% of the original methyl hy- 
drogens for deuterium. After 9 days the ratio was 4.6 (My0 
exchange) and after 16 days the ratio was 3.2 (2470 exchange). 

Registry No.-1, 31600-81-4; acetone azine, 627-70- 
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Recently we assigned structure I to the Diels-Alder 
adduct of ditropyl and 2 mol of dimethyl acetylenedi- 
carboxylate,l by employing both nmr evidence and 
reactivity arguments. However, the configuration at 

la 

Ib 

C-3 (and C-3') could not be unequivocally established. 
Thus, the nmr signal at T 9.08 which we confidently 
assign t o  the hydrogen at C-3 (and C-3') moves upfield 
to T 9.49 when all of the double bonds are hydrogenated. 
Since, in the most likely anti-3-exo arrangement2 Ia, 

(1) G. H. Wahl, Jr., and K. Weiss, J. Org. Chem.,  36, 3902 (1970). 
(2) RI. J. Goldstein and A. H. Gevirts, Tetrahedron Lett.,  4417 (1965). 


