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Summary Using recently reported heteronuclear long-range couplings for naphthalene the m 
spectrum of fonsecln has been asslgned Acetate double-label experiments indicated a blosynthesls 
from a polyketlde chain folding previously unreported for naphthalene ring formation 

Naphthalenes represent a rather small class of natural product The acetate double label 

studies carried out to date on molecules contalnlng the naphthalene moiety have yielded a wealth 

of anomalies, however The tetralone 0-methylasparvenone has the relatively unusual snakellke 

folding shown m formula 12. The carboxyl and methyl termlnl of a polyketlde precursor are 

indicated by the dot and square labels, respectively 

0 OH 

1 - 

Another sqle tetralone, scytalone, exhibits two sets of 

when the acetate double label experiment 1s run, as shown 

couplings between adlacent 13C atoms 

In formulas 2 and 33 For purposes - - 
of dlscusslon below, such a case may be represented as 4 to emphasize the “scramblmg” effect - 
of a syetrical precursor The dvnerlc vlomelleln contalns pyranonaphthalene and pyrano- 

4 naphthoqulnone moletles with chain foldings as shown by the acetate double-label result 111 5 
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To our howledge, the only other naphthalene-based metabollte 

double-label technique 1s molllsm, a naphthoqulnone shown to 

polyketlde chams' 

/ 

d A 
l 

to be studied by the 

be derived from two discrete 

We were interested m studying fonsecln 6, smce the previous literature precedents suggested 

pathway A from skeletal form 7_, which compares to 0-methylasparvenone, or pathway B-Involving 

attachment of a four-carbon unit to a simple naphthalene A blcycllc precursor of scytalone 

with Its scrambled couullnps co111d comhlne ~7th ;1 follr-carbon Imlt a4 in 8 

The polyketlde nature of fonsecln was easily established. The feeding parameters were 

optlmlzed for Asnerglllus carbonarlus NFW-0-16-l6 with sodium [1-14C]-acetate, and subsequent 

acetate-[l-13C] feeding labeled the even nmbered carbons of fonsecln 1 e , a) the carbonyl 

carbon C-4, 198 1 b) the ketal carbon C-2, 100 7, and c) the phenollc and anlsolic carbons, 

C-6,8,10,14 in the range 154.4-165 6 

In order to asslgn the resonances unambiguously, we first constructed a theoretical profile 

of the 0JR spectrum, based on earlier studies on monosubstltuted7 as well as dlsubstltuted* 

naphthalenes In the case of the phenollc and anlsollc carbons above, only C-6, 154 4, which was 

well upfleld of the others, was clearly assignable Other peaks which were clearly assignable on 

the basis of the calculations were C-9, 97.1, and C-12, 144.2 In each case, an established peak 

was flanked by a pair of carbons the resonances of which were not easily assignable Thus the 

pivotal pairs are, for C-6, C-5 and C-7, for C-9, C-8 and C-10, and for C-12, C-11, and C-13. 

The latter two pairs were especially recalcitrant, as their separations were only 1.0 and 0.4 PPM 

respectively Solublllty problems III our solvent system precluded use of paramagnetlc shift 

reagents 
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Wlthln the fonsecln naphthalene rmng, there are sets of carbons with very slmllar 6c 

Fortunately, the benzene subsets differ 111 the number of protons attached to each ring (1 vs 2) - 
Drastic expansion of the gated-decoupled experiment ylelded a wealth of data on the long-range 

heteronuclear couplings for the fonsecln molecule. The long-range ‘H-13C couplings were 

analyzed using the assumption that the magnitudes of the 2-,3-, and 4-bond couplings would be 

slmllar to those reported for naphthalene Itself’ As an example of the technique, expansion of 

the gated-decoupled spectrum changed the appearance of C-8 and C-10 from singlets to a doublet of 

doublets and a triplet, respectively The doublet of doublets would be expected to result from 

a comblnatlon of 2- and 4- bond couplings, however,two very snnllar 2- bond couplings would give 

an unresolved doublet of doublets which could appear as a triplet. The end result of the complete 

analysis 1s shown In Table I, along with the peaks enriched m the acetate single label experiment 

and the couplings observed m the sample enrlched with acetate-1,2-13C. 

TABLE I 

13C nmr Spectrum of Fonsecln 6 - 

carbon sodlum-[113C]-acetate 

198 1 4 
165.6 14 
162 6 8 
161.6 10 
154 4 6 
144.2 12 
106 7 5 
103 5 
102 5 1: 
102.1 13 
100 7 2 

97 1 9 
56 0 15 
48 3 3 
28.3 1 

peaks enrlched 

* 

[sodium- 1 213C]-acetate 

J 13i-13C in 
enriched sample 

70 
71 
59 
56 
59 
70 
56 
66 
46 
72 
-0 
40 

n*o*____________ 

These results are in clear disagreement with pathways for which there are literature prece- 

dent (Note 10). The present work, therefore, represents the first denonstratlon of the novel 

chain folding 2. 

(XZY 
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It 1s noteworthy that a nmber of technical dlfflcultles were encountered m the lsolatlon 

and feedlngs. In particular, the NMR experiments had to be run under reducing condltlons 111 

acetone-D6 solvent which had been treated with a saturated aqueous solution of sodium hydrosul- 

fite A full account of detailed assignment techniques model studies and further metabolic 

expervnents will be given later 
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