
ATTEMPTED PRODUCTION OF 
BY 

BRUN E. CROSS” and PAUL HWDLEY 
Dqwtmcnt of Orxanic Chemistry. The University, Leeds LS2 9JT, Eagtand. 

(Ret+wd ia UK 20 oclobrr 19ll; Accrptcd forpublication 31 Octobtr 1977) 

Abbrcc1tFhlordoxododecanoic pcid llu been syntbesiscd; ncitbcr this acid nor 1MwmdccaKlic acid were 
conmtaJ into mKworvena&lidc by cultures of Ar&u avtmcm. 

FoLLowlNo our successful microbiolo&al production of 
hwo lluorogiircllios,’ we have attempted to utihse 
similar princiies ia the preparation of fluorinated 
analogues of polyketide derived q ould products (see 
Ref. 2). AspergUlus acenuceus G. Smith produces the 
antifu@ metabolite’ avenaciolide (1) which is reported 
to be biosyothesised from 3-oxododecanoic and succinic 
acids,’ and appeared therefore to be an appropriate 
organism for our experiments. 

It seemed reasonable to assume that the end of the 
long alkyl chain of 3-oxododecatmic acid plays a rela- 
tively minor role in the biosynthesis of avenaciolhk. On 
this basii, 12-fluoro-3-oxododecanoic acid was chosen as 
a suitabk anakgue of this precursor for feediog to 
cultures of A. auenacen.r. Tire 124uor*keto-acid was 
prepared from 1Mkorodecanoic acid’ by the sequence 
shown in FM. 1 (see Befs 6-8) and was found to be. stable 
in the culture medii. An attempt to hydrolyse the ester 
3 in acetic acid solution’ gave 1 I-tluoro-2~xoundecane. 

!StiU cultures of A. aoenaceus were fed with 124Iuoro- 
3-oxododecanoic acid (Table 1) in ethanol and dimethyl- 
sulphoxide soktions. The yields of avenaciokk in both 
the fed and solvent-blank cultures were greatly reduced 
andabnormalwhitegrowthsappearedonthetopoftlm 
mycelial mats. Subsequently investigations reveakd that 
in contrast to marry other fuogip A. auatuccys would 
only Erow twmauy if the corKemration of ethanol was 
below 1.5%. but the funggts was mm&ted by relatively 
large concentratkas of sodium flwroa&am (Tabk 1). 
The small amounts of avenaciolide from these feeds 

P(CH&COCI + MeCOCH&~Et - RCHXO- HCOzEt 

I 

‘i 
COMe 

I 

F(CH&CO-CHK@H - FWH,),CO-CHKO& 
1 3 

1. Na in C& 2. NaOEt-EtOH. 3, 1% NaOH solution. 

Fw 1. 



Bnwr E. Cut&9 and PAUL HBNDUW 

were examined by NMR and mass sp~ctrosoopy, aad 
when possibh by microan6lysi6, but no evidence for the 
pre6cncc of the u-flUorU-6naloguc (2) was obtained. 
Ethyl 12-Buor&3-axododccanoate (3) was also fed (Tabk 
1) since it wa6 possible tb6it the e6ter migkt enter the 
ceils and thenundmgo bydro&6i6 to give the kc-id in 
s&u; a gml yield of aveaaciolide wa6 ebtahed, but it 
contained no de&&able amount of the fttm&~. 

If 3-oxodod6canoic acid i6 6 prccw6or of avenaciolide 
then it in rwwable ti a66wne tht dccanoic acid might 
act as a “starter” unit (ace Ref. IO). Consestrently 10 
~~i~~w~f~~~~s~~ei)~ 
tht avenaciolide wa6 &&ted, but 6gain there ~66 nch 
evidence tlmt r+&mavensciolid6 had hen pmdUced. It 
wa6 conclUd& tbiat A aodIacuc( i6 probably incapable 
Of UtiliSiI4 tb6 fhUXO+Cid6 for tb6 PlQdUCtiOU Of 
signifkmt mount6 of fhtoroaveaaciolidc (2). 

tbc acid m:p. 49-49.5”. losvedr 7.60 &i, t. I 6.5 Hz, Z-I&) aml 
5.31(2H, dt, J 47 and 6Hz 10-H& 4’ 218.7 (7 Goes, ItSI’). 

Ethyl 2-acuyi-12-#ncwv-3-a and ethyl 12. 

rc-qw kc. 302.1893), PI1 i740 b; r 7.63 (3H, & &O?de), 7.ti 
(2H, tt J 6.5 Hz, 4-H& 5.82 (2H. q, f 65 Hz, DC&Me) and 535 
GH, dt. I 47 and 6.5 Hz, 12-H& 

&aion with EtOAc--linbt petrokum (1: 19) dhkd ethyl.12. 
j!luJm-3-o%ododcc~e (3: -1.710) u&i& cryuta&4i ti low 
temD. as rowtes. rn.D* 27-p (Fou& ntlc 2.60.1789. c,AH&ch 
t&h: g zao.i788-& P, 34%. 1742, iti, 1650 md soO&rl; 
* 7.43 QH, t, f 6Hz, +H& 6.57 QH. fi, 2-H& S.77 (2H, q, J 
7 HE. OCZf$& tnd 5.52 (W, dt, J 47 aml6 Hz, 12-H& 

Fur& ehuhn gave 1s n&I. 
12&0&-0x&decan& add The aode ester (20Omg) 

tnwtbcprccahg~xperhncntwustitvcdwithN~OH~(1%; 
3ond) at luom temp. for 20.5br. c!llmfut rcidakrtioo with dil. 
HCI p&pita@ 12-J&MU- ~~~~W~~ 

colkctui by fhtioa, m.p. (rapid be&@ 73-75’ (dccomp.) 
(Pound: C, 61.3; H, 9.05; P, 8.95%; m/c 232 t&HJQ, npuircs: 
C, 62.0; H, 9.1: P, 8.2%; M, 232), P- 32Wk, 1725 and 
17OOcm-‘: I 7.3111. i 7 Hz. 4-H-I. 6.46 Is. 2-H,) and 535 (2H. dt 
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