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Abstract- Reaction of ketene-S,N-acetals (la,b,c) with DMAD gave ring- - - 
expanded products (3a,b,c) in good yields. In a similar manner, the - 
reaction of ketene-S,N-acetal derivatives (4a,b,c) also afforded the - 
corresponding ring-enlarged compounds (Sa,b,c). - 

We have hitherto reported an interesting annulation of lactim ethers and lactim thioethers 

with 8-aminoester~.~ Although the reaction of cyclic iminoethers as activated lactams has 

extensively been investigated in heterocyclic syntheses,3 that of ketene-S,N-acetals (1) derived 
4 

from N-methyl thiolactams remain to be in~estigated.~ They are expected to react as heterocyclic 

enamines. By the way, several reactions of enamines with dimethyl acetylenedicarboxylate .. 

5 
(DMAD) have been In general, [ZtZ] mode of addition leads to cyclobutene 

intermediates, which undergo ring opening to yield dienamines. In this communication, we now 

report the synthesis of 7-9 membered cyclic dienamines based upon the ring-expanding reaction 

of ketene-S,N-acetals with DMAD. 

Reaction of la,b,c4= with DMRD followed by chromatography on alumina (eluant: ether/"-hexane, 
7 

10:l) gave the ring-expanded products, azepine (3a), azocine (3b), and aronine (3c), in goad - - - 
yields, but cyclobutene adducts (Za,b,c) could not be isolated. The results are swmnarized - 
in TableI. The use of acetonitrile as a solvent provided good yields of the products. 



Table I. Reaction of la,b,c with DMAD. 
rrrV 

producta) Reaction conditions Yield I.R.(Neat) N.M.R. (CCl*) 

solvent temp.,/time (%) v (cm-') 6 (PP~) 

3ab) Et20 r.t./overnight --- 1720, 1680 2.45 (3H,s,SMe), 3.25 (3H,s,NMe), 
Z 

CH~CN reflux13 hC) 5zd) ( 7 ~ ) ~ )  6.40 (lH,t,J=4Hz,C5-H) 

3b Et20 r.t./overnight 31 1720 (br) 2.25 (3H,s,SMe), 2.53 (3H,s ,NP!e) ,, 
,-- 

a) All products are pale yellow oils, practically pure, and exhibited satisfactory analytical 

data without distillation. 

b) Product 3a was obtained in 14% yield (dioxane, 80°/30 mi".) by Oishi. ref. 4b. 

c) OMAD was added at -50°C 

d) 2 , 3 - D i h y d r o - l - m e t h y l - 4 , 5 , 6 , 7 - t e t r a m e t h ~ o n y l i n d o l e  (mp 184-6") was obtained in 5% yield. 

e) DMAD used was 2eq. mal. 

7 
Next, the reaction of ketene-S,N-acetals (4a,b,c) derived from benzolactms with DMAD was - 
carried out to afford the ring-opened products, bemazepine (5a), benzarocine (Sb), and 

Z d 

benzazonine (3. The results are shown in Table 11. Previously Acheson obtained the 

corresponding beniarepine from 1-methylindole lacking methylthio substituent and DMAD under 

the following conditions (reflux in acetonitrile, 7 days) in a low yield It was 

reported that the reaction of 1-methyl-1,4-dihydroquinoline with DMAD in acetonitrile gave the 

corresponding cyclobutene adduct.' In conclusion, the enamine character of these ketene-S,N- 

acetals (1 and4J seemed to be strengthed by the electron-donation of methylthio group at the - 
2-position. In addition, the replacement of the methylthio group of the above cyclicdienamines 

10 by nucleophiles is expected, and is now under investigation. 
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Table 11. Reaction of 4a,b,c with DYAD. - 
~roduct~) Reaction conditions Yield m.p.b) I.R. (Nujol) N.M.R. (CDC13) 

Solvent temp. ,/time (k) ('C) v (cm-') 6 (ppm) 

5a Et20 reflux12 days 10 99-100 1720, 1710 2.36 (JH,s,SMe), 3.35 (3H,s,NMe), 
? 

Neat 120°/overnight 6 3.70 (3H,s,OMe), 3.80 (3H,s,OMe), 

CH3CN reflux12 days 40 7.74 (1H,s,C5-H) 

5b CH3CN reflux13 hC) 45 129-31 1720, 1680 2.26 (SH,s,SMe), 2.99 (3H,s,NMe), 
,-, 

3.40 (3H,s,OMe), 3.77 (3H,s,OMe), 

6.58 (1H,t,J=8Hz,C5-H) 

5c Et20 reflux/2 days --- 
,-, 

144-5 1710, 1690 2.37 (3H,s,SMe), 3.30 (SH,s,OMe), 

Uiaxane 90'15 h ..- 3.53 (3H,s,OMe), 3.63 (3H,s,OMe), 

Neat r. t.110 mi" 25 6.50 (1H,dd,J1=6Hi, J2=5Hz,C -H) 
5 

CH3CN reflux145 minC) 40 

a) All products exhibited satisfactory elemental analyses and malecular peaks (M'). 

b) Recrystallized from CH C1 -isopropyl ether. 
2 2 

c) UMAD was added under ice cooling. 

REFERENCES AND NOTES 

1. This work was presented at the 101 th Meeting of the Pharmaceutical Society of Japan, Kumamato, 

April, 1981. 

2. a) T. Yamazaki, H. Takahata, M. Ishikura, and M. Nagata, Heterocycles, 1978, 0, 1717. b) 
H. Takahata, M. Ishikura, and T. Yamazaki, Chem. Pharm. Bull., 1980, 2 8 ,  220. c) H. Takahata. 

A. Tamiguchi, and T. Yamaraki, ibid., 1980, 2, 1000. d) H. Takahata, M. Ishikura, K. Nagai, - 

M. Nagata, and T. Yamazaki, =d., 1981, 29, 366. e )  H. Takahata, A. Tomiguchi, and 
u 

T. Yamazaki, ibid., in press - 



3. a )  R. G. Glushkov and V. G. Granik, Ad". Heterocyclic e., 1970, 2, 185. b) W .  Kanflenher, 

Ad". Org. Chem., Methods and Results, 1979, 3 181 and 279. 
4. A few examples were reported. a) R. G. Gompper and W. Eiser, Ann. Chern., 1969, 725, 73. 

b) T. Oishi, S. Murakami, and Y. Ban., Chem. Pharm. Bull., 1972, z, 1740. 
5. G. A. Alt, "Enamines; Synthesis, Structure, and Reactions." by A. G. Cook, 1969, Chapter 4. 

6. Addition reaction of DMAD to nitrogen-containing heterocycles have recently been documented. 

a) M. G. Gerorge, 5. K. Khetan, and R. K. Gupta, Adv. Heterocyclic Chem., 1976, 19, 279. - 
b) R. M. Acheson and N. F. Elmore, ibid., 1978, 2, 265. - 

7. The preparation of 4a: T. M. Bruice and F. K. Suteliffe, J.., 1964, 4044. The details " 
of the preparation of 4% will be described in a full paper 

8. R. M. Acheson and J. N. 8. Bridson, J. C. S. Perkin I., 1972, 968. 

9. P. G. Lehman, Tetrahedron Lett., 1972, 4863. 

10. Desulfuriiatian of 3b,c with Raney Ni readily proceeded. (unpublished results) - 
Received, 8th May, 1981 


