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Abstract : Intramolecular addition of carbanions, derived from the acetylenic 
amides (5b.d). (7) and (9) has been shown to be highly stereoselective 
leading co the a-methylene-Y-lactam derivatives (6a.b), (8a.b) and (10). 

a-Methylene- y -1actams have attracted the attention of many workers’ in recent 

This is mainly due to their cytotoxic activity 
lb 

years. comparable to the related y- 

lactones. The special feature is that the y-lactams are much less toxic lb than the 

corresponding a-methylene-Y-lactones, and this probably makes them suitable for cancer 

treatment. We report here a new, efficient, and stereoselective procedure for the 

synthesis of the title compounds. 

Each of the stereoisomeric amides (Za.b)L, prepared as shown in Scheme 1. on 

Michael condensation with methyl acrylate. provided a 1:l mixture of the adduct (3)‘, 

and interestingly, the pyrrolidine derivative (4)‘. As expected, (4) was the only 

product (90%) when the above reaction was carried out in the absence of an 

electrophile. 

Encouraged by the above stereoselective intramolecular addition of carbanions 

(from 2a.b) to acetylenes3. we investigated similar cyclisation of the acetylenic amides 

(5b.d), (7) and (9) as a route to c1 -methylene-Y-lactam derivatives (Scheme 2). The 

results are presented below. 

Condensation of benzylamine with nitrocyclohexene (la) furnished in good yield the 

crystalline nitroamine (5a) which on acylation with the acid chloride of phenyl propio- 

lit acid provided the required crystalline amide (5b) (70%). Characteristic ‘H n.m.r. 

signals for C-l and C-2 protons at 65.51(ddd, 512, 12 and 4Hz) and 3.90 (ddd. 512, 12 

and 4Hz) respectively are quite in agreement with the assigned stereochemistry for 

(5b). This amide on intramolecular cyclisation as before (Scheme 2) afforded a single4 

crystalline material (70%). characterised as the bicyclic y-lactam derivative (6a). The 

stereostructure (6a) is suppored from the following facts : (i) the ring-fusion hydrogen 

appeared as a triplet at 6 3.94 (J4-5Hz), (ii) the significant downfield shift of the 

olefinic proton singlet at 6 8.04 is probably due to its deshielding by the lactam 

carbonyl. The stereochemistry of the olefinic bond is also supported from other findings 

reported below. 
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siv Scheme-l - Reagents : i, THF, HCrCCHZNHZ, 18h. 25'C; ii. ACZO, 

pyridine, DMAP (cat.): iii, THF, r-BuOH, methyl acrylate, Briton-B 

(cat.), 38h, 25%; iv, THF,I+um, Triton-B(cat.), 48h, 25%. 
(&b) 
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(6a) R=Ph, Rl=H 

(8b) R=H, R'=Ph 

Scheme-Z - Reagents : i, THF, PhCHZNHZ, 18h. 30°C; ii. THF, Et3N, 

PhCX-COCl, 19h, O-30°C; iii, THF, t-BuOH, Triton-B(cat.), 48h, 30°C. 
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The crystalline amide (5d), prepared in low yield from the known trans-amine 

(5c)5, was proved to be a mixture of stereoisomers (from lY n.m.r.). Usual cyclisation 

of this amide mixture furnished in very low yield the desired crystalline y-lactam 

(6b). 6 7.92 (1H. s). 4.22 (1H. t, J5-6Hz). The low yield of this lactam (6b) from the 

secondary amide (5d) is probably due to s-cis/s-trans conformational inversion6 of the -- 

amide C-N bond. 

The oily amide (7)7, urnax 2215 and 1550 cm -l, 6 5.58-5.34 (1H) and 4.38-4.08 

(1H). available from (1b)5 in excellent yield, on usual cyclisation furnished two 

crystalline stereoisomeric y-lactams (75%) in a ratio of ca. 6: 1. The special features of 

the IH n.m.r. spectrum of the major isomer (8a) are the olefinic proton singlet at 

6 7.80 and the ring-fusion hydrogen triplet at 4.04 (J5-6Hz); the corresponding protons 

of the minor isomer (8b) appeared at 7.20 (lH, s) and 4.80 (lH, t, J5-6Hz). The most 

important aspect of 
1 
H n.m.r. spectrum of (8b) is the appearance of a low field 

multiplet (68.20-8.02) accounting for two aromatic protons deshielded by the C=O of the 

lactam (8b). 

Extension of the above cyclisation procedure to the acyclic amide (9)8 furnished 

(Scheme 2) in moderate yield the crystalline y-lactam (lo), 6 8.08 (lH, s), 4.70 (lH, 

s) and 1.12 (3H, s). The stereochemistry of the two asymmetric centres in (10) remains 

unresolved. 

The high stereoselectivity realised in the intramolecular addition of carbanions to 

acetylenes must be due to overlap control of the orbitals in the transitiou state. Axial 

conformation of the side chains will ensure better orbital overlap leading to the cis- 

products as observed. The stereochemistry of the olefinic bonds of the y-lactams seems 

to be controlled by the protonation step of the intermediate vinyl carbanion from the 

less hindered side of the double bond. 
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