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No. 22 (1977) 

Griseofulvin Biosynthesis: New Evidence of Two Acetate-Dispositions 

in the Ring A from 13C Nuclear Magnetic Resonance Studies* 

Yos回目ROs ATO. T AIKO ODA and S団ROURANO (Tokyo Metropolitan Institute of Geronto-
logy) 

佐藤良博，小田泰子，浦野四郎

Griseofulvin Q), the antibiotic produced by Penicillium species, is known to be derived 

from acetate. In this communication, we report the biosynthetic studies of griseofulvin by 

13C nmr using 〔1-13（〕一，〔2-13（〕， and(1,2 13C〕－acetateas tracers. In order to elucidate 

the acetate disposition especially on the ring A of griseofulvin, first 13C nmr of naturally 

occuring griseofulvin and two of its derivatives, 5 bromogriseofulvin and dechlorogriseoful-

vin, were recorded in penta-deuteriopyridine solution with Varian XL-100 12 WG  NMR 

spectrometer equipped with a Varian 620/L computer, operating at 25.2 MHz at 30。C,and 

13C chemical shifts were assigned from off-resonance-decoupled, proton-noise-decoupled 

(p.n.d.) and selective single-frequency-hetero-nuclear-decoupled spectra. The chemical 

shifts of griseofulvin are shown in Table I, with enhancements observed in 〔1-13（〕－ and 

〔2-13（〕 acetate-enrichedsamples and coupling constants of〔1,213C2J -acetate enriched 

1 Then, Penicillium urticae was fermented for 7 days and the mycelium thus obtained was 

。
H 

仁H10

ι1 

used for the biosynthetic experiments in the medium containing sodium 〔1-13（〕一，〔213（〕

and 〔1,2-13(2〕－acetateas tracers. The p.n.d 13C nmr spectra of the (1-13C〕－and 〔2-13（〕

-acetate enriched samples showed the enhancements at the anticipated positions in the 

skeleton (Table I). Furthermore, the enhancements were observed in the three methoxyl 

groups in the spectrum of griseofulvin enriched by feeding 〔2-13（〕－acetate. The p.n.d. 13( 

nmr spectrum of the (1,2-13(2〕－acetate-derivedsample showed ten pairs of 13(-13( 

couplings indicating that C(6' -CH3)-C(6' ), C(5’）－C( 4' ), C(3' )-C(2’） and C(l') C(3) in the nngs 

C and B, and C(3a)-C(4), C(5)-C(6), C(7)-C(7a), C(3a)-C(7a), C(7)-C(6) and C(5)-C(4) in the ring 

A originate from intact acetate units. Thus the grisan ring system of griseofulvin will be 

* Tetrahedron Letters, 1976, 3971 
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formed by condensation of a heptaketide chain. This observation suggests that, through a 

polyketomethylene intermediate, griseophenone C is formed and its phloroglucinol moiety 

makes a rotation to an equilibrium, and a chlorination to give griseophenone B, followed by 

several steps of reactions will afford griseofulvin. This evidence clearly indicates that 

griseofulvin is composed of !h and 1§ shown in Scheme. 

Table I 13C-Chemical shifts (8) of griseofulvin ( 1 ) ; signal patterns 

。foff命resonance-decoupledspectrum of I ; coupling constants 
(Hz) of [l. 2-13C] -acetate-enriched l ; and signal enhancements 

observed in a) [2Y1C] -acetate-enriched l and b) [1-1:iq -

Carbon 

acetate匂0・enriched 1. 

8ppm Jr-c(Hz) 
Enrichment ’$  
a) b) 

6’幅CH3

6’ 

5’ 

0-0CH:1 

2’－OCH:1 

4-0CH:i 

5 

7 

3a 

4 

6 

7a 

4' 

14. 3 Q* 

36.8D 

40.5 T 

56.4Q 

56.6Q 

57. l Q 

90. 7 D 

91.0S 

96.9 S 

105 .4 D 

105. 5 S 

158, 2 S 

164. 9 S 

169.h S 

170 .6 S 

191.9S 

195. 5 S 

36 

36 

40 

十

十

十

十

十

十

4

十

十

十

＋

71 73 

40 

81 81 

74 

75 75 

76 72 

70 80 

80 74 

74 

41 

41 

十

十

十

十

十

十

* Q, quartet . T, triplet ; D, doublet ; S, singlet. 

＊ ＊ 十一． signal enhancement 
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