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Abstract - Unprecedented annulation of the I I-membered ring portion of 18- 

deoxycytochalasin H, a 3pM inhibitor of HIV-I protease, has been observed 

furnishing a novel tetracyclic cytochalasin (5). Subsequent desilylation of 5 provided 

yet another set of new tetracyclic cytochalasin derivatives. 

The 18-deoxycytochalasin H, L-696,474 (I), was isolated from the fermentation broth of a bark-mhabiting 

ascomycete, Hypoxylon fragiforme and shown to competitively inhibit HIV-1 protease with an ICq, of 3 P M . ~  

Since most of the known peptidomimetic HIV-1 protease inhibitors, though extremely potent in in vitro assays, 

exhibit poor bioavailability profiles in animal pharmacokinetic studies.3 the discovery of this unique nonpeptidyl 

cytochalasin lead for HIV-I protease proved to be very stimulating. As pan of a program aimed at developing 

novel HIV-PR inhibitors, we embarked on the structure-activity studies of this abundantly produced cytochalasin 

via systematic modification of its ring scaffold. 
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The structures of cytochalasins are characterized by an isoindolone core fused to a macrocycle. Much effort has 

been devoted to the syntheses of various cytochalasins4 due to their interesting biological activity.' Our initial 

focus was on the modification of the 11-membered unsaturated ring portion of 1. During the course of this 

investigation, a series of unprecedented ring annulations of the 1 1-membered ring of 1 were discovered and these 

annulation reactions comprise the subject of this note. 

According to Scheme I, the 7-hydroxyl group of 1 was protected as the t-butyldimethylsilyl ether (2) in 95% 

yield. Hydrolysis of the C(17)-acetyl group of 2 (K2C03, MeOH, 15 h, room temperature, -75%) yielded the 

allylic alcohol (3), which is unstable at room temperature due to its tendency to undergo retroaldol-type 

f ragmenta t i~n .~  In order to ascertain if the allylic acetyl group at C(21) was needed for the ohsewed inhibitory 

activity, we pursued the corresponding allylic displacement on the C(21) alcohol. However, when compound (3) 

was subjected to the usual methanesulfonylation conditions (MeSOzCI, DMAP, pyridine, room temperature), the 

reaction was rather slow and after addition of excess methanesulfonyl chloride and diisopropylethylamine, a 

compound was obtained (82% isolated yield) that proved not to be either of the expected mesylates (4a) or (4b) 

by 'H and '3C nmr. 

Scheme 1 
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Extensive spectroscopic analysis of this compound including IH COSY, I D  difference NOE and HETCOR 

revealed a novel tetracyclic structure (5) incorporating a bicyclo[5.4.0]undecene system in place of the 11- 
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membered ring with chloride at C(13) as shown in Scheme 1.7 The presence of the chlorine was also 

corroborated by ms analysis and the Beilstein's test.8 The equatorial orientation of the chloride at C(13) was 

deduced from two large trans-diaxial couplings from C(13)H to vicinal methines at C(8) and C(14) as well as an 

NOE between C(13)H and C(7)H. The new ring juncture at C(14) and C(19) was identified as trans on the basis 

of a large coupling constant (-1 1 Hz) between C(14)H and C(19)H. Figure 1 illustrates several diagnostic ID 

NOE correlations that were observed. 

TBDMS 

Figure 1. Selected ID NOE Correlations of Structure (5) 

As depicted in the figure A in Scheme 1, the mechanism of this trans-annular cyclization is believed to involve, 

after formation of the C(21)-OMS, an attack of chloride ion on the C(13)-C(14) double bond which in turn 

cyclizes to the parallel C(19)-C(20) double bond with concomitant elimination of the mesylate at C(21) in an S N ~ '  

fashion. The basic nature of the reaction conditions should exclude S N ~  type demesylation at C(2I) followed by 

olefin cascade and capture of the chloride ion at C(13). It is particularly noteworthy that this transannulation of 

the I I-membered ring to form a bicyclo[5.4.0]undecene system represents the reversal of the fragmentations of 

bicyclo[5.4.0]undecanones employed in other laboratories in attempts to prepare the 1 I-membered rings of 

various cytochalasin derivatives? 

The outcome of the deprotection step of the C(7)O-tert-butyldimethylsilyl group of the tetracyclic cytochalasin (5) 

was also intriguing. Treatment of 5 with aq HF in acetonitrile at ambient temperature yielded two products 

(-1.2: 1, 92% combined yield), which were separated by flash chromatography (10% EtOAc-hexane). The faster 

eluting compound (6) exhibited ir absorption at 1765 cm-1, typical of a 5-membered lactone, while the later 

eluting compound (7) showed regular amide carbonyl absorption (1693 cm-I). Examination of the two products 

by 'H nmr COSY spectra coupled with the IR spectral data revealed another interesting rearrangement involving 
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the lactam carbonyl oxygen as depicted in Scheme 2.10 The oxygen attached to the C(13) appears to adopt a 

pseudoaxial position in both structures based on the coupling data for the C(13) methine proton (a singlet in 6 and 

a d d  (10.811 and 2.8 Hz) in 7). This strongly suggests the involvement of the lactam carbonyl oxygen in the 

displacement of the chloride. Although an understanding of the exact nature of the mechanism requires further 

investigation, the two products are presumed to be formed through a common intermediate such as C which 

would be derived from the oxonium ion intermediate B. 

Scheme 2 

In summary, a novel tetracyclic cytochalasin structure incorporating a cycloheptene ring was prepared through a 

ring annulation reaction of the 1 1-membered ring portion of a cytochalasin analog derived from L-606,474 (1). 

Subsequent desilylation in the presence of aq HF facilitated another set of rearrangements to provide two novel 

tetracyclic cytochalasin derivatives (6) and (7). 
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