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Streptomyces griseus 100-2 (1) was grown in submerged culture on a soybean meal~

peptone-salts-glucose medium for 6 days at 28°. Gas chromatography of CHZCI2 extracts of
the steam distillate (2) revealed 6 closely and i1rregularly spaced peaks which were labeled A-F
in order of increasing retention time on the non-polar GC column. The relative amounts as
indicated 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 obtained from
similar extracts of S. odorifer IMRU 3334 but not from the S. odorifer of Collins (3). Identity
was established by a comparison of the infra-red spectra of components B and F 1solated from
both sources and purified by GC.

After preliminary purification on a silica gel column which gave only slight separation
of the components (elution order- E, D and C, B, A, E) about 0.5 mg of each was obtained by
preparative GC (4). The infra-red spectra of A~E were almost 1dentical 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 1n the UV and all showed a base peak at 112 mass units. The molecular
10ns (for A and D 17 and 13%, for B, C and E 3-7% of the base peak) of 154, 168, 182, 182,
and 196 combined with the analysis of A (Found C, 72.36, H, 10.45. Caled. for CygH;g0,
CgHj40, or CgHy¢O5" C, 79.0, 72.5 or 66.9, H, 12.1, 9.9 or 7.7) established the molecular
formulas as C9H14OZ, C10H1602, C11H1802’ C11H1802 and C12H2002‘ 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[ a ] ZDS of D was +44°, at 578, 546, 436 and 365 nm

the [ @ ] 's were +45°, +51°, +93° and +154°.
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The nmr of A disclosed peaks at 6, SS (1 H, narrow multiplet, ), 4. 98 (1 H, broad
multiplet), 2.28 (2 H, broad multiplet), 1,48 (3 H, doublet J=7), 1.06 & (3 H, narrow
multiplet), Later the nmr of B was found to be similar with bands at 6. 9; (1 H, narrow
multiplet), 4.98 (1 H, broad multiplet), 2.258 (2 H, broad multiplet), 1.48 (3 H, doublet,
J=6), 0.95 S (6 H, J=6). For a, B unsaturated y-lactones a chemical shift of 6.8-6. 9;
1s characteristic of hydrogen at the p position, not a (5). In many examples -CH-O 1s
between 4.8 and 5. IS and the coupling constants with the olefinic hydrogen are small
resulting 1n a relatively narrow band at 6. 98 . A wy-lactone structure with an exocyclic,
conjugated double bond 15 excluded since it would have 4 H at 2.2-2.5 S (CH,-C=C-) not
2, -CH-O at 4.3 S (9), and the band at 6. 98 would be broad due to the normal J vicinal of
4-10 cps for freely rotating systems. Typical saponification reactions of A-E failed to
furnish volatile acids (1dentified by odor) or recognizable alcohols (1dentified by GC). From
refluxing EtOH-HCl A-E were recovered unchanged, a procedure known to convert B,

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

CH_R CH -CO-CHZ—-CHCOO Pent.

—— y 3
\) R_COO Pent.
CH, O o 1

A, R1 = —CHZCHZCH3.

CHZR1

B. Ry = —CHZCH(CH3)2.
C. Ry= —CHZCHZCH(CH3)2.

= -(CHZ)4CH3.

—
|

E. Ry = -(CH2)3CH)CH3)Z.
These structures were confirmed by chemical degradations, Crude A-F was kept over
night at 50° in EtOH-dilute NaOH 1 2. After 5 fold dilution and acidification the residue from

the CHZCI2 extraction was esterified by standing overnmight at 50° with 0.5 ml benzene, 0.1

ml pentanol, 0.025 ml conc. HySO, and a piece of Drierite. The benzene supernatant was
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shaken with aqueous bicarbonate, clarified by standing with Drierite and GC'd directly, A
pattern of peaks (Al-El) smmilar to A-E was observed at a significantly higher retention time.
Transesterification with heptyl alcohol showed that Aj-E, were esters. In a control reaction
GC purified D furnished D1 which gave a positive microtest for carbonyl with 2, 4-dinitro-
phenylhydrazine and whose IR showed C=0 but no O-H. Mass spectra of Al and B1 showed
molecular 10ns (2%) corresponding to C14H34045 and C;5H,403, thus all the carbon atoms 1n
the original lactone were accounted for.

Crude A-F after overnight at 50° in 1% NaOH was diluted 5 fold and treated with
concentrated aqueous KmnOy until a pink color persisted for 2-3 hours. After centrifugation
to remove MnOZ, decolorization with EtOH and recentrifugation, the solution was acidified,
extracted and esterified as above. GC revealed a pattern of peaks similar to A-E at a
significantly lower retention time (Ap-E;) except that the A, peak was unusually large. A
control esterification showed that some dipentyl ether was formed which cochromatographed
with A;. The retention times of AZ’ B,, C, and D2 were 1dentical with those of authentic
samples of the n-pentyl esters of n-butyric, i1sovaleric, 1socaproic and n-caproic acids. In a
control reaction GC purified C and D furnished C2 and DZ' The IR of DZ showed a strong C=0
band. The mass spectra of C, and D, verified them as 1someric pentyl hexanoates since
strong peaks were observed for both at 117 (RCOO + 2H)t and 99 (RCO)+ mass units (7).
Clearly A2~E2 were derived from the variable portions of A-E. Apparently the a -keto acids
formed 1mtially by oxidative cleavage of the double bonds were sufficiently enolized in the
alkaline solution for further oxidation to occur. In a control reaction a-hydroxylauric acid

and dilute alkaline permanganate furnished decanoic acid.

Footnotes and References

1. This culture was received from Miss Lilia McMillan of the Central Water Filtration
Plant, Chicago, Ill. and identified by Mrs. M. P. Lechevalier of this Institute. It

had been 1solated from Lake Michigan water.
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