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Abstract: The chemical investigation on the fermentation extracts of Streptomyces sp.CS has resulted in

the isolation of one derivative of oxygen substituted cyclohexane(1). The structure elucidation for 1 was
carried out on the basis of HRFAB-MS and NMR data, and it was identified as 1-isobutyroxymethyl cy-

clohex-1(6)-ene-2, 3, 4, 5-tetrol-2-isobutyrate.
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A strain CS was obtained from the callus of
Maytenus hookeri, and it was identified to be Strepto-
myces sp.on the genus level. Investigation on the sec-
ondary metabolites of this strain had led to the isolation
of a new compound 1 from the crude extracts of the
solid state fermentation by column chromatography and
which was identified based on the NMR ( HMBC,
HMQC)and HRFAB-MS data.

Compound 1, [« ] +30.7°(¢c 1.27, MeOH),
was determined to have the molecular formula C;
H,,O; based on the high resolution positive fast
atom bombardment mass spectrometry ( HRFAB-
MS m/=z:317.160 028, caled: 317.159 864), and
showed carbon-carbon double bond(1739 cm™!)in
the IR spectra. The *C-NMR and DEPT spectra of
1 showed 15 carbon signals for four methyl, one
methylene, seven methines, and three quaternary
carbons, including two carboxyls at ¢ 177.3 and &
176.5, respectively. A typical AB system character-
istic signals at & 4.63 and & 4.50(d, each 1H, J =

13.2 Hz) were correlated with one- methylene car-
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bon at & 63.0 in the HMQC experiment. The HM-
BC experiment showed
that the protons at ¢
4.63 and 0 4.50 had
'H-'T long-range corre-
lations with the carbons
at §:135.6(C-1),73.0
(C-2)and 126.4(C-6),
and that the proton at ¢
5.49 correlated with the carbons at §:177.3(C-
17),135.6(C-1),126.4(C-6). The HMBC experi-
ment further showed the 'H-'3C long-range correla-

tions between the proton at & 5.97 and the carbons
at 8 63.0(C-7)and & 71.2(C-4), and between the
proton at & 4.34 and the carbons at §;:135.6(C-
1),126.4(C-6),71.2(C-4), and between the pro-
tonat 8 3.96 and & 71.2(C-4)and & 73.0(C-2),
and between the proton at ¢ 5.49 and & 135.6(C-
1),6 126.4(C-6)and & 71.0(C-3), indicating that
a six member ring unit existed in this structure, and

that the methylene at 8¢ 63.0(8y4 4.50 and 4.63)
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was directly contacted with the carbon-carbon dou-
ble bond. All these indicated a 2, 3,4, 5-tetraoxygen

(1,2]

substituted cyclohexene moiety . The coupling

constants between the protons at § 5.97 and 4.34
(J=4.4,4.8 Hz);6 4.34 and 3.68(J =4.4,4.0
Hz);6 3.68 and 3.96(J =10.4 Hz); 6 3.96 and
5.49(J =8.4,7.6 Hz)(Table 1)indicated the oxy-
gen substitutions at C-2,C-3,C-4 and C-5 o be a,
B,a and a, respectively, indicating that 1 had the

same relative stereochemistry as piperenol Al In

addition, the NMR and MS data revealed two
isobutyryl groups in 1. The 'H-"*C long-range cor-
relations between the proton at § 5.49 and the car-
bon at § 177.3(C-1"), and the protons at & 4.50
and & 4.63 and the carbon at & 176.5 indicated
that those two isobutyryls were linked with the
carbons at & 73.0(C-2)and & 63.0(C-7), respec-
tively. Therefore, compound 1 was elucidated to be
1-isobutyroxymethyl cyclohex-1(6)-ene-2, 3, 4, 5-
tetrol-2-isobutyrate.

Table 1 The HMQC and HMBC data for 1 in CDCl,

No. 3C.NMR(100 MHz) '"H-NMR(400 MHz) HMBC(400 MHz)
1 135.6(s)

2 73.0(d) 5.49(d, 1H, J =7.6 Hz) C-1,C-3,C-1°
3 71.0(d) 3.96(dd, 1H,J =8.4,10.4 Hz) C-2,C4

4 71.2(d) 3.68(dd,1H,J =4.0,10.4 Hz)

5 65.8(d) 4.34(dd, 1H,J =4.4,4.4 Hz) C-1,C-4,C-6

6 126.4(d) 5.97(d,1H, J =4.8 Hz) C-4,C-7

7 63.0(1) 4.63(d,1H, J =13.2 Hz) Cc-1,C-2,C-6

4.50(d, 1H, J =13.6 Hz)

1 177.3(s)

2’ 34.0(d) 2.63(m, 1H) c-1,C3

3’ 18.8(q) 1.147(d,1H, J = 7.2 Hz) c-1,C2,C4
4 18.8(q) 1.152(d, 1H,J =7.2 Hz) c1,C2,C3
1” 176.5(s)

2 33.8(d) 2.55(m, 1H) c1,C%

3 18.8(q) 1.18(d,1H,J =7.2 Hz) C-1°,C2,C4"
4 18.8(q) 1.18(d,1H,J=7.2 Hz) Cc-1°,C2",C3

Polyhydroxyl cyclohexanes are only found in few

[3:41 some Streptomyces and fungus'>),

plant families
and are reported to have tumour inhibitory, an-
tileukemic and antibiotic activities'®) . Compound 1 was
a new polyhydroxyl cyclohexane derivative isolated

from the fermentation of the title microorganism.
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