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Summary: Whereas ammonolysis of N-(halogenoalkyl)azetidin-2-ones affords 

medium ring azalactams via transamidation, large or strained 

rings are not isolated, acyclic B-amino-amides being produced; 

two successive transamidative ring expansions from 4-phenyla- 

zetidin-2-one give a synthesis of (+I-dihydroperiphylline. 

As part of a programme concerned with saturated heterocycles, including 

derivatives of the biologically important polyamines, we earlier reported a 

simple sequence for ring enlargement of azetidin-2-ones (f3-lactams) to afford 

medium rings (Scheme).' This proceeds from N-(halogenoalkyl) derivatives (1) 

via intramolecular transamidation presumed to be driven by the strain energy 

of the four-membered ring. We now report an investigation of the scope of 

this transamidation, including attempts to extend it to large rings, which 

provides insight into the stabi1it.y of lactams to ammonolysis. The incorpora- 

tion of our sequence into a new synthesis of the spermidine alkaloid dihydro- 

periphylline is also reported.2 

We have previously shown that treatment of rJ- w-halogenoalkyl-B-lactams 

(1; n =2, 3,0r 4) with liquid ammonia in a sealed tube leads satisfactorily to 

seven-, eight-, and nine-membered azalactams, but insertion of an aminopentyl 

unit (n = 5) to provide a ten-membered ring was not successful, E-(5-aminopentyl) 

azetidin-2-one (2; n=5) being the major product after 7 days at 65°C.' 

Reasoning that in a longer alkyl chain the unfavourable transannular interac- 

tions in the eight-membered transition state required for transamidation of 

(2; n=5) might disappear, we prepared the N-(u-bromoalkyl) derivatives 

(I) x = BT or Cl 
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6) a; R=“e 

b: R = CH2Cl 

=; R= ICH*I2Cl 

(6) ZL: R=Me 

b; R = CA,tw 

=; R = [lx,1 ZNE, 

(7) ai R=CH,CH~CHCH,CL 

b: R = CH,CH 5 CHCH2Br 

(II) ai II = Ii E 
b: I = COCl = Cll?h 

Finally, the eight membered azalactam (4; R = Ph, n = 3], available in 

excellent yield from (1; R=Ph, n = 3) and already used by us in syntheses 

the Homalium alkaloids," was alkylated with I-bromo-4-chlorobutane 

of 

[KN(SiMe3)2), THF, 2O"C, 88%] and the N-(4-chlorobutyl) derivative converted 

into the g-(4-aminobutyl)azalactam (IO) (liquid ammonia, sealed tube, 20°C, 

7 days; 94%). Intramolecular transamidation was accomplished with KN(SiPle3)2- 

THF to afford the 13-membered azalactam (lla) (21% conversion]i2 that was 

selectively acylated [PhCH=CHCOCl, 4-(dimethylamino)pyridine, CH2C1z,-78°C; 

69%] to complete a new synthesis of (f)-dihydroperiphylline (Ilb). Dihydro- 

periphylline is a natural product from Peripteryq ia marginata. 13 

We thank S,E.R.C. for support. 
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