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Streptomyces grlseus 100-2 (1) was grown m submerged culture on a soybean meal- 

peptone-salts-glucose medium for 6 days at 28”. Gas chromatography of CH2C12 extracts of 

the steam dlstlllate (2) revealed 6 closely and Irregularly spaced peaks which were labeled A-E 

In order of IncreasIng retention time on the non-polar GC column. The relative amounts as 

lndlcated by peak areas were D > A > B > C > F > E. The same pattern of peaks at the same 

retention times but with different relative areas (B > F > C > D > A= E) was obtamed from 

slmllar extracts of S. odorlfer IMRU 3334 but not from the S. odorlfer of Collms (3). Identlty 

was establlshed by a comparison of the mfra-red spectra of components B and F Isolated from 

both sources and purlfled by GC. 

After prellmmary purlhcatlon on a slllca gel column which gave only slight separation 

of the components (elutlon order. E, D and C, B, A, E) about 0.5 mg of each was obtamed by 

preparative GC (4). The mfra-red spectra of A-E were almost ldentlcal with no O-H band, 

strong C= 0 at 5.8 p and 8 other strong bands between 6.9 and 10.6 p. Components A-E had 

strong end absorption In the UV and all showed a base peak at 112 mass units. The molecular 

Ions (for A and D 17 and 130/O, for B, C and E 3-7s of the base peak) of 154, 168, 182, 182, 

and 196 combmed with the analysis of A (Found C, 72.36, H, 10.45. Calcd. for C10H180, 

C9H1402 or C8H1003- C, 79.0, 72.5 or 66.9, H, 12.1, 9.9 or 7.7) established the molecular 

formulas as C9H1402, C10H1602, CllH1802, CllH1802 and Cl2H~~0~. The log of the 

retention times versus number of carbons showed that A and D belonged to one homologous 

series and B, C, and E to another. The[ CL]~ of D was C44”, at 578, 546, 436 and 365 nm 

the [ a]‘sweret45”, t51”, t93” andt154O. 
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The nmr of A disclosed peaks at 6. Sb (1 H, narrow multlplet, ), 4. 9s (1 H, broad 

multlplet), 2. 2d (2 H, broad multlplet), 1.4s (3 H, doublet .T= 7), 1.06 b (3 H, narrow 

multlplet). Later the nmr of B was found to be slmllar wxth bands at 6.9s (1 H, narrow 

multlplet), 4. 9s (1 H, broad multlplet), 2.25 $ (2 H, broad multlplet), 1.4s (3 H, doublet, 

~=6), 0.95& (6 H, J=6). For a, p unsaturated y-lactones a chemical shift of 6.8-6.9s 

1s characterlstlc of hydrogen at the p posltlon, not a (5). In many examples -Cg-0 1s 

between 4.8 and 5.1s and the coupling constants with the olefmlc hydrogen are small 

resultmg ln a relatively narrow band at 6.9s . A y-lactone structure with an exocycllc, 

conJugated double bond 1s excluded since It would have 4 H at 2.2-2.5 6 (Cg2-C= C-) not 

2, -Cg-0 at 4.3s (9), and the band at 6.9 b would be broad due to the normal J vlcmal of 

4-10 cps for freely rotating systems. Typlcal saponlflcatlon reactions of A-E failed to 

furmsh volatile acids (ldentlfled by odor) or recognizable alcohols (Identified by CC). From 

refluxlng EtOH-HCl A-E were recovered unchanged, a procedure known to convert p, 

y unsaturated-y-lactones to the keto esters (6). 

CH3 0 0\ 

R1 COO Pent. 
n 

“> 

CH3-CO-CH2-CHCOO Pent. 

I 
CH2Rl 

A. Rl = -CH2CH2CH3. 

B. R1 = -CH2CH(CH3)2. 

C. R1 = -CH2CH2CH(CH3)2. 

D. R1 = -(CH2)4CH3. 

E. Rl = -(CH2)3CH)CH3)2. 

These structures were conflrmed by chemxal degradations. Crude A-F was kept over 

mght at 50” in EtOH-dilute NaOH 1 2. After 5 fold dllutlon and acldlflcatlon the residue from 

the CH2C12 extractlon was esterlfled by standlng overnlght at 50” with 0. 5 ml benzene, 0. 1 

ml pentanol, 0.025 ml cont. H2S04 and a piece of Drlerlte. The benzene supernatant was 
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shaken with aqueous bicarbonate, clarlfled by standmg with Drlerlte and GC’d directly. A 

pattern of peaks (Al-El) slmllar to A-E was observed at a slgmflcantly higher retention time. 

Transesterlflcatlon with heptyl alcohol showed that Al-El were esters. In a control reactlon 

CC purlfled D furnlshed Dl which gave a positive rmcrotest for carbonyl with 2,4-dmltro- 

phenylhydrazme and whose IR showed C=O but no O-H. Mass spectra of Al and Bl showed 

molecular Ions (2%) corresponding to C14H2603 and C15H2g03, thus all the carbon atoms in 

the orlgmal lactone were accounted for. 

Crude A-F after overmght at 50” in 1% NaOH was diluted 5 fold and treated with 

concentrated aqueous Kmn04 until a pmk color perslsted for 2-3 hours. After centrlfugatlon 

to remove Mn02, decolorlzatlon with EtOH and recentrlfugatlon, the solution was acldlfled, 

extracted and esterlfled as above. CC revealed a pattern of peaks slmllar to A-E at a 

slgnlflcantly lower retention tune (A2-E2) except that the A2 peak was unusually large. A 

control esterlflcatlon showed that some dlpentyl ether was formed which cochromatographed 

with AZ. The retention times of A2, B2, C2 and D2 were ldentlcal with those of authentic 

samples of the n-pentyl esters of n-butyrlc, lsovalerlc, lsocaprolc and n-caprolc acids. In a 

control reactlon CC purlfled C and D furnlshed C2 and D2. The IR of D2 showed a strong C=O 

band. The mass spectra of C2 and D2 verlfled them as lsomerlc pentyl hexanoates smce 

strong peaks were observed for both at 117 (RCOO t 2H)f and 99 (RCO)’ mass umts (7). 

Clearly AZ-E2 were derived from the variable portions of A-E. Apparently the a -keto acids 

formed mltlally by oxldatlve cleavage of the double bonds were sufflclently enollzed in the 

alkaline solution for further oxldatlon to occur. In a control reactlon a -hydroxylaurlc acid 

and dilute alkalme permanganate furnlshed decanolc acid. 

Footnotes and References 

1. This culture was received from Miss L&a McMlllan of the Central Water Flltratlon 

Plant, Chlcago, 111. and ldentlfled by Mrs. M. P. Lechevaller of this Institute. It 

had been Isolated from Lake Mlchlgan water. 
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