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Abstract: We report the highly stereoselective synthesis of the cyclopropane

(3) and its conversion to a degradation product of ambruticin.

Ambruticin (1) is an orally active antifungal agent which was isolated
from the myxobacterium Polyangium cellulosum fulvum. The structure was
determined by X-ray crystallography which gave the relative but not the

1,2:3 this additional information is

absolute configuration of the molecule.
critical for the correct choice of chiral precursors for our synthetic studies
on ambruticin. Although it has been reported1 that ozonolysis of ambruticin
leads to complex mixtures, it appears possible that a derivative of the cyclo-
propane ring could be obtained by oxidative cleavage. Our initial efforts
have therefore been directed towards a synthesis of the cyclopropane fragment
(2) in which the two ends of the molecule are differentiated (X # Y) alloving
for further elaboration to ambruticin. 1In this communication we report a
short highly stereoselective synthesis of both the racemic and optically
active cyclopropane (3), and the determination of the absolute stereochemistry
of ambruticin by correlation of optically active (3) with material obtained by

degradation of the natural product.
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The essential requirements for the synthesis of (3) are that the stereo-
chemistry of the cyclopropane ring should be carefully controlled and that the
route should be readily applicable to the synthesis of optically active
material. The key step in our route is the cyclisation of the epoxide (4)
vhich proceeds with inversion of stereochemistry at C-2 to produce a trans
arrangement of groups at C-1 and C-2.4 The epoxide (4) is available by a

highly stereoselective route’ from the acid (5) both enantiomers of which are

easily accessible.b
[o) OH
5 6 4
d or e
c
s‘\
“Non

a) I2 (3 equivalents), CHsCN, 24 h at 4°Cc, 75%; b) LiUtBu (1.5 equivalents),
THF, 3 h at 0°C, 70%; c) LDA (1.1 equivalents), THF, 1 h at -78°C and 2 h at
-30°C, 90%; d) Li0%Bu (1.5 equivalents) THF 3 h 0°C then KOYBu (2 equivalents)
1.5 h 20°C; e) KOBu (2 equivalents), THF, 0.5 h 0°C then 2 h at 20°C, 40%.

Treatment of the racemic acid (5)7 with iodine in acetonitrile’ gave
predominantly the thermodynamically more stable trans iodolactone (6) (ratio
trans:cis: 20:1) which was converted to the epoxide (4) with lithium tert-
butoxide in THF. The cyclisation was carried out using lithium diisopropyl-
amidea’9 (-78° to -20°) to give only the trans cyclopropane (3) in 50% overall
yield from the acid (5). The iodolactone (6) could also be cenverted directly
to the cyclopropane (3) by treatment with lithium tert-butoxide followed by
potassium tert-butoxide. The yield for this one-pot procedure was as high as
75% on a small scale (200 mg of iodolactone (6)) but lower yields (~50%) wvere
obtained when the reaction was scaled up (1 g). Treatment of the iodolactone
(6) with potassium tert-butoxide alone gave only a low yield (<40%) of the
cyclopropane (3) together with products arising from the elimination of hydrogen
iodide. The stereochemistry of the cyclopropane (3) was confirmed from the
300 MHz lH spectrum of the benzoate (7). The proton Hy is clearly visible as

10

a triplet, coupling constant J = 4.5 Hz, indicating it is trans to Hb and Hc'
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The absolute configuration of ambruticin was determined by preparing
(15,25,3R) cyclopropane (3) from optically active (S ) acid (5) (obtained

6,11y gyi-

“rom (R) citronellal by a modification of a literature procedure
dation using Jones reagent gave the (15,25,3R) tert-butyl ester-acid (8)
(m.p. 108-109°C (racemic 112-116°C) [a]gl + 93° (Cc 0.004 ¢ ml_l, CHCl3)) vhich
vas hydrolysed with TFA to the (15,25) dicarboxylic acid (9).12 Ozonolysis
of ambruticin followed by oxidative work up (excess Jones reagent,3 days, room
temperature) gave a yellov o0il which was washed three times with 40-60°
petroleum ether and the residue taken up in ether. The dicarboxylic acid (9)
crystallised from the solution upon addition of petroleum ether and was
recrystallised four times from ether-petroleum ether. Comparison by nmr, ir,
and m.p. (m.p. and mixed m.p. 160.5-162.5°C) showed the degradation product
to be identical to that produced by synthesis. Moreover, the CD spectra
(synthetiec (9) A5212 - 18 dm? mc;l'l (HZU); (9) from natural material
Aez 5 - 16 dm? mo1-1 (HZU)) and optical rotations (synthetic (9)
[a]Dl + 98° (C 0.004 g m1™l, EtOH); (9) from natural material [a]él + 100°
(c 0.001 g ml-l, EtOH)) showed unambiguously that they alsoc possessed the
same absolute configuration, and hence the absolute stereochemistry of
ambruticin is that shown in (1).

In summary, the absolute configuration of ambruticin has been deter-
mined by synthesis of the optically active cyclopropane (3) and comparison
to a degradation product of the natural material. The cyclopropane (3) wvas
prepared in a suitable form for incorporation into a convergent synthesis of

optically active ambruticin and this work is continuing.
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f) excess Jones reagent 72 h at 20°C, 60%; g) TFA, 0.5 h 20°C, 90%;
h) 05, acetone, 1 h at ~78°C then excess Jones reagent 72h at 20°C.
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