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Abstracf: The pattern of incorporation of sodium [I-%&ropionate and sodium [2.3- 
14C&uzGnate htto siphonarins A (1) and B (2). mctabolibs of the puhnonate limpet S. zekzxdica, 
is deteHn&4i by chemical degmdation. The absolute cenfiglxation of (1) is revlsed by 11l1 x-my 
study on the p-tmnnophenylboronate derivative, and together with the chain building pattern. 
definesabiosynthet3cmodelforthesesiphoMtiidpol~ . 

Polypropionate metabulites are flvquent prodWts of metabolism in bactkal. insects2 and monuscs.3 

Interest in their biosynthesis, triggered by the potent antibiotic action of polyethez and macrolides such as 

erythromycin, tetxonasin, monensin and related compounds, has led to important advances in our 

undemtanding of polyhetide synfhases and Provided fasck&ng insight into the simikity with fatty acyl 
. 

synthase enzymea In previous works we have htvestigated stmcmmi and statochermcal trcndsamougthe 

polypmpionate metabohtes of siplumariid limpets (phylum Mollusca, class Pnlmonata), ankipating that than 

might be comlations with the biosynthdic trends established for macrolides6 and polyethcd In this papa; 
. 

we report the results of recent studies on the absolute BtawchermsQy and biosynthcais of the S. zelandica 

mctabolitez si@marins A (1) and B (2) which lesd to a well-Mined biosynthek model @igum 1). 

Abzoluti corn. A previous x-ray analysis defined the relative stereochemistry of siphon&t A, 

but did not provide its absolute fzenfiguratiot~ g The enantiomrr arbinatily chosen had the ssnz conf@Wion 

in the tetruhydropymn ring as the dcnticulatin mctabolitca A (3) aid B (4) from S. &nticnlatta ,e whose 

absolute stueachomis&y has bcul confirmed by total sytnhaG6Thc diaxial and 13_anangcmcnt of the ll- 

and If-hydroxyls in (1) and (2) lent itself to the preparation of crystalline derivatives. A p- 

bmmophenylboronate duivativel~ (1.1 cq. p-Br phenykxonic acid, JXM, 18 h) was muy&Wal as long 
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colourless needles from eth&hcxanc sod subjcctcd to a low-tcmpcratufe x-ray study using Cu lpa radiation. 

The absolute cont@xation was dctumincd byr&nanan ofthc additional p-q using SHELXTL. The 

fmal agreement was R = 0.060 and q = 1.00(9) indicating that the model had the correct absolute 

stcmochcmistry.~~ The model @igum 2) showed clearly the absolute -try for siphonaria A as 

shown in (l), i.e. opposi@ to that shown i!n the lkmtum.8 The methyls df the Wr&vdropyrone ring of (1) 

thus have the same configuration as those in the t~ropy+dn ring of (3) and (4). Our result has alsa been 

independently verified by Patmuon et al in a stcrwsclcctive synthesis of the cnantion~~ of the siphonark B 

degradation product (gI.13 
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Biosy?rtkWir. we have previously demonstrated th8 p+onate origin of the dcmkmWWl4 Injection of [l- 

14C&opionatc (100 pCi) into the foot tissue of S. r&n&u followed by 4 day aquarium incubation and 

workup @tOH extraction, reverse phase HPLC, McOH/H&I, 60~40) gave siphoniukt A (1) (9447 dpmlimg, 

2.17 pCi/mMole, 0.16 % incorporation) and siphonarin B (2) (2498 dpmhng, 0.59 pCi/mMole, 0.02% 

incorpomtion). thus co&ming their propionate origin 

Siphonarin A is likely assembled from one acetate l3 snd nine propionate units. Two directions of 

chain assembly, shown in Figure 3, arc possible: these differ in that acetate functions either as a chain stsrtcr 

unit (in (a)) or as a chain terminating unit (in (b)). The two assembly modes can bc distinguished by 

determination of the biosynthetic origin of C19. ICubn-Roth oxidakm (CrO3&SO4) of [ 1-~4C@opionatc- 

labclled (1) followed by derivatisation @-Br(C&)COC&Br, EtOH/H20, 9:1, 7OoC, 2h) gave p- 

bromophenacyl acetate which was devoid of radioactivity, consistent with USC of au aoctatc chain starta unit as 

in (a). However, any potentially-labelkd acetate isolated tirn Cl9 plus its attached methyl is diluted by non- 

radioactive acetate from the other methyl-substituted centros. A more selective &gradation was therefore 

umiutaken. Cleavage of the pyrone ring (0% DCM. -78% then HzO) and duivatisation as before gave p 

bromophenacyl acetate uniquely from Cl9 plus its at&&d methyl. [1-~4CJPropionate-labelled (1) (9447 

dprii/mg. 2.17 ~Ci/mMole) gave essentially unlabeNcdp-bromophcnacyl acetate (11 dpnv’mg), consistent with 

(a). If path (b) had represented the correct direction of polypropionatc chain assembly. the p-bromo phcnacyl 

acetate would have had a molar specific activity of 0.217 p.C!i/mMole (1863 dpm/mg). For comparison, 

ozonolytic degradation of [l-14C]propionatc-labcllcd (2) (U98 dpm/mg, 0.59 crci/mMole) gave p- 
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bromophcnacyi pmpiome from Cl9 plus attached ethyl group, of molar spcdic activity 0.038 @i/m&Me 
(themetical value = 0.065 pcxinmlc = l/8 that of the labded (Z)).We ascribe the lower than 4xpectd 

labding of the siphon&n B degr&tion product to the low recoveq (O.5 mg) of propionate dexivative. 

Degradation of [l-14Claoetate-labelled (1) (0.47CrCi/mWok) or (2) (033crci/mMole) followed by 
derivatisationyieldedacetetem~o~estrrscontainins~%call%oftheradiaactivityauociatsdwith 

thenatrvalpraducfcoBfimringdirectuseOf~asacbainsesrtannitf~(l)in~~toindirect 
inaupomtion into both (1) and (2) followhlg conversbm ofasetate to pqmnate. 

FiguIV! 3 (i) ~3/EI2so4; then p-BrcdEgcocII2Br. B1oR/Hzo (93). 700 (ii) 03. X!hi, -780; that S&O. tka 

p-Br-C@&OCH~r. EtOH/XQO (9~1). 700. 
The incorpouuion of [2,3-14c2]succinate into siphcnariid met&olk gives comparable molar qecific 

activities to those obtained in experiments with propionate. Thus [2.3-14Cz]succiuate-labelled (1) (5159 

dpm/mg. 1.19 crci/mMole. 0.14% incorporation) generated, after ozonolysis. pbromophenacyl acetate 176 

dpm/mg, 0.M cIci/mMole; 15% of that of (1) showing the av$ability of succinaMved acetate (chain 

starter unit) and propionate (chain building units). [2.3-t4CzlSuccinatc-labtllad (2) (20% dpm/mg, 0.50 
pCQmMole) gave p-bromophenacyl propionatc (371 dpdmg, 0.046 ~Ci/mMolc. 92% of theoretical value 

caldated on the basis that only 1 out of 10 evenly-labelled units is isolated in this degradation). 

These results thus indicate a preference for an acetate chain starter unit in the biosynthesis of (1). 

define the direction of chain assembly as from Cl9 to Cl, and demonstrate the presence of a functioning 

methyhnalonyl-CoA mutsse in S. zefandica. 

Biosynthetic Model. The acyclic pmcmsor which generates the cyclised siphonarin metabolites is shown 

in Figum 1. We have previously proposed configuration models to interrelate the various ketal metabolites 

produced by siphonariid@6 which need to be refined in the light of the above results,*7 and con&ted with 

existing polyaherhnacro hde modeJs.6~7 
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