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Malichomycin, a New Claa8 of Potent Cytotoxic Macrolida Produced by 
an Actinomycete from a Marine Fish’ 

Chika Takahaahi, Tamio Takada, Takeatti Yamada, Kateuhlko Mlnoura, 
Ken8hIro Uchlda,a Eiko Mataumura and Atw8hi Numata” 

In our continuing search for antitumour and/or cytotoxic metabolites from microorganisms 
inhabiiing the marine environment, * we have found that a structurally unique and potent cytotoxic 
macrolide (1). designated halichomycin, is produced by a strain of Sfrepfom~~~~+ hyp~~~@cus 
which was isolated from the gastrointestinal tract of the marine fish Halkhoeres bteekeri . 

The producing microorganism was cultured at 2pC for a week in a medium (20 1) containing 
0.1% casein and 1% starch in artlfllial seawater adjusted to pH 7.5. The AcOEt extract of the 
culture filtrate was purified by bioassaydirected fractionation employing a combination of 
Sephadex LH-20 and silica gel column chromatographies and reverse phased HPLC to afford 
halichomycin(l)(4 mg) as an oily material. 

Halichomycin (1) was assigned a molecular formula of C,H,NO, as deduced from 
HREIMS. A close inspection of the ‘H and lsC NMR spectral data3 of 1 by DEPT and lH-lsC 
COSY experiments revealed the presence of an amide, a conjugated ketone, five doubfe bonds, 
a methoxy, an ethyl, seven methyls including three aflylic methyls, a methylene, and ten sp3 
methines including five methines linked to an oxgen atom, one of which addttionally bonded to a 
nitrogen atom. 
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The ‘H-?H COSY analysis of 1 led to partial structures A (C2 to C15 and C27 to c30), E3 

(Cl9 to C24 and C33) and C (ClS, C17, C25, C26 and C32), which were supported by HMf3C 
correlations. The geometry of the double bonds was deduced from chemical shiis of 13C NMR 

signals of ait#c methyls,a*4 coupling constahts of oletink: protons3 and NOES between H3 and 
H5, Hll and H13, and H11 and HSO. The connection of the partiai structures (A to C) and the 
remaining functional groups (amide. ketone and methoxy fu~i~n~~es) was determined on the 
basis of HMBC correlations. The typical correlations are as follows; H27 to Cl and C3, H31 to 
Ci4, H26 to 68 and C16, H15 to Cl and Cl 6, H32 to Ct8, and H20 ta 618. E3ased on this 
evidence, the planar structure of 1 was elucidated. 

The relative ~~~chernist~ for 1 was established by NOESY experiments. The main NOES 
were observed betwaen the following prOtOn§ in addition to oners fYtentiot@d above; H3-H14, H5- 
H8, H6-H26, H7-H24 and H29, H9-X26, til2-H5, H8 and Hl4, Hi%H13, H16, H17 and H31, 

H19H32 and H33, and H22-H20. This evidence led to relative ~er~~ructure 1 with the 8S*, 
fR*, 8S*, 14R*, 15R”. 16S*, 17S*, 21S”, 22s” and 25S configurations for haliihomycin. 

~~~horn~jn (2) exhibited potent c~otox~~ (EDso 0.13 ~~1~ in the P-368 ~~phoc~~ 
leukemia test system in cell cu1ture.s 
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