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(+)-Trienomycins A, B, and C: Relative and Absolute
Stereochemistry
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Umezawa and co-workers recently reported the isolation of five
novel ansamycin antibiotics from the culture broth of Streptomyces
sp. No. 83-16.! Termed trienomycins A~E (1-5), these com-
pounds exhibited strong cytotoxicity in vitro against HeLa S; cells.?
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The most potent congener, (+)-trienomycin A [(+)-19-deoxy-
mycotrienin I1], along with (+)-mycotrienins I and II (6 and 7)
and (+)-mycotrienols I and 11 (8 and 9) had previously been
obtained from the fermentation broth of Streptomyces rishiriensis
T-23.3 Unlike the trienomycins, the mycotrienins displayed potent
antifungal activity. Importantly, 6, 7, and several minor com-
ponents (i.e., 10-12) also were independently isolated from the
culture broth of Streptomyces collinus* and designated the an-
satrienins. Subsequent studies established the identity of the latter
with the mycotrienins.*

Surprisingly, the issues® of relative and absolute stereochemistry
of the trienomycins and mycotrienins have not yet been addressed.
As a prelude to total synthesis, we report here the complete relative
and absolute configurations for (+)-trienomycins A, B, and C
(1-3). These efforts should in turn facilitate biosynthetic studies
underway elsewhere.®

As point of departure, deacylation of (+)-1 [lithium aluminum
hydride (LAH), -23 °C] to trienomycinol [(+)-13]2 followed
by acetonide formation [2,2-dimethoxypropane, camphorsulfonic
acid (CSA)] provided (+)-14° (80% yield, two steps). Ozonolysis
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and dimethy! sulfide reduction then furnished keto aldehyde
(+)-15% as a colorless oil {[a]®p +45° (¢ 0.92, CHCl;)}. The
C(11,12) and C(12,13) proton coupling constants for (+)-14 and
(4+)-15 were determined to be 8.5 and 5.9 Hz and 7.7 and 5.6 Hz,
respectively. Comparison with J values derived computationally
for the four possible diastereomers of 15 revealed the C-
(11,12)-trans, C(12,13)-cis relative stereochemistry and indicated
that the dioxane rings in both (+)-14 and (+)-15 adopted
twist-boat conformations.”®
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(6) The structure assigned to each new compound is in accord with its
infrared and high-field 'H (500 MHz) and '3C (125 MHz) NMR spectra,
as well as appropriate parent ion identification by high-resolution mass
spectrometry.

0002-7863/90/1512-7425802.50/0 © 1990 American Chemical Society



7426 J. Am. Chem. Soc. 1990, 112, 7426-7428

To elucidate the absolute configuration of the C(11,13) frag-
ment, we embarked on an enantioselective synthesis of 15 (Scheme
I) beginning with lactone (+)-16.° The resultant keto aldehyde
[(-)-15]¢ differed from the material obtained via degradation only
in the sign of its optical rotation. This finding confirmed the
relative configurations at C(11,13) and established the absolute
stereochemistry of (+)-15 as 115,12S5,13R.10

For investigation of the C(3) stereocenter of (+)-1, we envi-
sioned 2-methoxy-1,4-butanediol (20)'! as an attractive degra-
dation target. Toward this end, protection of (+)-1 as the tris-
BOC derivative [(+)-21] followed by reductive ozonolysis (LAH)
afforded diol 20 (40% yield),!2!? which in turn was derivatized
as the bis-Mosher ester (22).5 Comparison with authentic samples
of 22 and its C(3) diastereomer, prepared from (S)-(-)-, (R)-(+)-,
and (&)-malic acid, permitted unambiguous assignment of the
R absolute configuration at C(3).
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We next elucidated the stereochemistry of trienomycins B and
C via chemical correlation. Specifically, saponifications of (+)-2
and (+)-3 provided (+)-trienomycinol (13) and acids (+)-23!4
and (+)-24,% respectively. The latter furnished amides (+)-25%
and (+)-26° [(S)-(-)-methylbenzylamine, diphenylphosphoryl
azide (DPPA)], which in turn proved to be identical with authentic
samples prepared from D-alanine.!S Thus, the side chains in both
(+)-2 and (+)-3 incorporate D-alanine moieties, and the additional
C(30) stereocenter in (+)-3 possesses the S configuration.

In summary, we have unambiguously assigned the complete
relative and absolute configurations of trienomycins A, B, and
C (1-3). The common absolute stereochemistry of 1-3 strongly
suggests that similar features will prevail not only in trienomycins
D and E but also in the closely related mycotrienins (6 and 7),
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(13) Compound 20 furnished high-field 'H and '*C (INEPT) NMR
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material,

0 3
KOH, H,0 /)\)L !
(+)-2 THFz (+)-13 + NWOH
{74%) H o]
(+)-23
KOH, H,0 0z
(+)-3 TF {+)-13 + 30 N H OH
(77%) H€S\‘r
(o]
{+)-24

P
N728
H o

(+)-25 (+)-26

s

o
2
:
O

mycotrienols (8 and 9), and ansatrienins A,~A, (10-12). Further
stereochemical studies and progress toward the total synthesis of
these potent antitumor/antifungal antibiotics will be reported in
due course.
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Ferryl iron, Fe**, is the oxidation state of Fe in the enzyme

intermediates of heme peroxidases! and possibly also heme mo-
nooxygenases® and cytochrome c oxidase.” However, the redox
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