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SYNTHESIS AND ABSOLUTE CONFIGURATION OF (-)-D;-TRITWISTANE,
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Diazomethane ring expansion of 12—acetoxy-Cg-bismethanotwistan-
8-one (l}) followed by the Wolff-Kishner reduction and the Jones
oxidation gave Gg-methanoditwistan-4—one (;ﬁ) whose incubation with
Rhodotorula rubra afforded the (-)-enantiomer 16, which was
converted into (-)-(1S,BS,6S,7S,1OS,128)-D3-tritwistane (Z).

Among the seven chiral pentacyclic hydrocarbons }:z.with rigid conformation
which can conceptually be generated by ring expansion of cubane, the five 2:é have
been prepared in optically active modifications in our laboratory and their
absolute configurations as well as their absolute rotations were reported.l

Conspicuous features in their chiroptical properties are; (a) the enantiomers
with DB—bicycloEQ.z.ZJoctane moiety with M-helicity (shown with dotting) are all
levorotatory, and (b) their molecular rotations increase proportionally to the

deviation from cubane.

5 k=l=1,m=2, (CZ)
6 k=1,1=m=2, (C9
7 k=l=m=2, (03)

In this communication, we wish to report the syntheses of the remaining two,
C,-methanoditwistane (6) and D3-tritwistane CL) in optically active modifications
and the determination of their absolute configurations.

Partial hydrolysis of §Xg—8,12-diacetoxy-Cz-bismetganotwistane Q@)ld) gave a
mixture of the diastereomeric hydroxy—acetates.g'and ;9 ; a crystalline isomer,
mp 118~119 °C (22% yield)3) and an oily isomer, bp 145 °C (0.5 mmHg) (13% yield).
Corey oxidation converted the crystalline hydroxy-acetate into the keto-acetate
11, mp 99~100 °C whose diazomethane ring expansion in ether to ;g followed by the
Wolff-Kishner reduction provided Cg-methanoditwistan—4—ol (lé), mp 111~112 °C (70%
yield from ;}), which was also obtained in a comparable yield from the oilly
hydroxy-acetate by the same sequence of conversions.

Racemic 02-methanoditwistan-4-one (3&), mp 119~120 °C secured from Eé by
Jones oxidation was incubated with Rhodotorula rubra for 238 h at 30 °C, and
chromatography of the metabolites afforded the (-)-katone ;é, mp 111~112 °C, [a]D
-37.O°4) (23% yield) and the (+)-alcohol 15, mp 99 °c, [aJD +125.5° (10% yield).

The proposed microbial "Cz-ketone rule"S) predicts that the recovered (-)-
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ketone ;é should be an M-ketone possessing the larger parts of molecule in upper-
left and lower-right quadrants, and this was confirmed by its (+)-Cotton effect,
[91291 +1.39 x 102 (isooctane) establishing the (3S,5S8) configuration around the
carbonyl group. The observed enantiomer differential shift with Eu(TFC)3 assigned
33% optical purity to the specimen of the (+)-alcohol &?, Ea]D +125.5° indicating
its absolute rotation [a]D abs. +377°, and the absolute rotation [aJD abs. -254°
of the (-)-ketone 16 was obtained by LiAlH, reduction of the (-)-kétone 16, [a]D
-37.0° to the (-)-alcohol Eé, [a]D -54.7°. The Wolff-Kishner reduction of the
(-)-ketone 16, [a] -37.0° yielded (-)-Cz-methanoditwistane Qé), mp 108~108.5 °C
(racemic modlflcatlon mp 95 C)ld), [a]D -58.6° (CHClB) automatically assigning

its (18,35,55,65,95,118) configuration and absolute rotation [a]D abs -404°,
\\ORz OAc
8 R'=RZ=Ac
9 w H,RZ=Ac 14
10 R'=Ac, Rz-
— +
H)IS )16 X=0 )19 X=H,O0H
(<)-6 X=H, (-)-20 x=0
(-)-17 X=H,CN (=)-7 X=Hg
18 X=H,CH,NH;

Final ring expansion of (-)-;é, CaJD -112° (44% optical purity)6) was carried
out via the (-)-nitrile 17, mp 63.5~64 °C which was prepared by reacting (-)-}é
with tosylmethyl isocyanide (TosMIC). LiAlH, reduction of 17 to the amine 18
followed by the Demjanov rearrangement with nitrous acid yielded the ring-expanded
(-)-alcohol 19 whose Jones oxidation to the (-)-ketone 20, mp 109~110 °q, [a]D
-204° followed by the Wolff-Kishner reduction afforded (-)-DB-tritwistane QZ), mp
99~99.,5 °C,7) Ea]D -250° (CHClB). These chemical correlations allowed us to assign
the (18,3$,68,78,105,128) configuration to (-)-7 and to calculate 1ts absolute
molecular rotation [M]D abs. 1067° which can be compared with [M] 241°

1p) D abs.
reported for Dj—trlshomocubane (4)
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