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Valeranorie, one of the few known nonlsoprenold sesquiter-
penes, has recently been identified as the enantiomer of struc-
ture 18.' We became interested in thils substance because of
the challenging synthetic problems arising from 1ts unusual
carbon skeleton and stereochemistry. In the course of our
studies we have examined several routes, 2’2 one of which led
to a stereoselective synthesis of L-valeranone (18) from (+)-
carvone, thus confirming previous stereochemical assignments.
We now report a new stereoselective synthetic approach to L~3-
oxovalerane and related compounds.

Ketol 1, obtalned as previously reported from methyl vinyl
ketone and tetrahydrocarvone,3’* yielded a mixture of lsomeric
decalindiols g upon reduction with lithium aluminum hydride.
The crude mixture afforded the corresponding methanesulfonate

derivative 3 (CH3S02Cl in pyridine) and this mixture underwent
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smooth fragmentation® in potassium t-butoxide t-butyl alcohol

glving keto olefin %4 in 60-7T5% overall yield based on ketol 1.

film
max

2.90 (oH), 6.09 (C=C), 9.99, and 10.99 u] which yielded prin-

£;im 5.79 (€0), and 8.42 u] upon

dissolution in 98% formic acid. The crude formate was converted

Treatment with ethereal methyllithlum afforded alcohol 5 [x

cipally. the decalyl formate 6 (i

to L-3-oxovalerane (8) (60% over-all yield from keto olefin 4)

via saponificatlon and oxidation of the resulting decalol T

[Xfilm

max 3.00 (OH), 9.41, and 9.65 p] with chromic acid.

The crude sample of ketone § contained 13§ of an impurity,

most likely the trans ring fusion isomer arising from the alter-

native ring closure of butenyl decalol 5. This impurity was
readlly removed through chromatography on silica. The enan-
tiomorph of ketone §, syntheslzed from natural valeranone by
Bhattacharyya and co-workers,; gave an Infrared spectrum identi-
cal.to that of our pure material.

With regard to the stereoselective formation of decalyl
formate §, we point to the analogy between the catlon-initiated
eyclization (5°6) and the aldol cyclization leading to ketol 1,
a process which llikewlse proceeds with a high degree of stereo-
selectlvity. The factors controlling this latter type of cycli-

zatlion reaction have been discussed elsewhere.”
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CHART I
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3,Y=0MS
HO —3 —
// 49{/ Y 0r/>o Or/
CH3
5 6,Y=HCO, 8
Z. Y=0H

Properties of Purified Intermediates:

3 (one isomer), m.p. 117.5-118°, 1XB¥ 2.83 (om), 7.42,

8.43, 9.50, 10.23, 10.50, 10.60, 11.58, 12.00, and

13.21 u.

4, b.p. 60-70° (bath temp.) at 0.2 mm., xgiim 5.87 (co),

6.09 (C=C), 10.02, and 10.98 u.
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8, b.p. 60-T0° (bath temp.) at 0.05 mm., AT1I™ 5.84 (co),

hiit
3.04, 8.50, 8.89, and 13.18 yu; 6%5%* 1.10, 0.95 (angu-
lar CHs), and 0.85 p.p.m. [(CHs)2CH, doublet, J =5
¢.p.s].
r11 :
9 Apay™ 5.70 (C0), B8.18, 8.98, and 9.50 u; 8554 4.9-5.2

‘H-2, 0.5H), 4.87 (H-4%, 0.5H), 1.98 (CHsCO), 0.90. (an-
gular CHa's, 6 H), and 0.90 p.p.m. [(CHs)=2CH, doublet,

J=7T c.p.s.] (Chart II).

We have briefly explored one method for converting deca-
lone 8 <o valeranone (18). Chart II delineates the essential
features of thls scheme starting from the 1:1 mixture of enol
acetates 9a and 9b, -obtailned by treating ketone § wlth acetlc
anhydride-perchloric acid.® This mixture was carried through
the indicated reaction sequence without purification. ‘The fi-
nal product, obtained in 76% over-all yield, contalned L-vale-
ranone (18, 8%), a mixture of oxiranes 19 and 20 (tentative
assignment, 30%), and 2-oxovalerane (21, 50%) according to gas
chromatographic analysis. These compounds were 1solated
through preparative gas chromatography and the ketone compo-
nents identified by comparison of thelr infrared spectra with
the spe:ztra of the corresponding materials synthesized'from
D-valeranone. Alternative procedures.for converting ketone §

to L-valeranone (18) are being investigated.
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CHART II

- ”1/ AcO e

9 10 1
AcO 1. NaBH.
+ m 2. MsCI, —KoH,_
0 CsHsN
Ac
13 _{3, Y=0H 16, Y=OH

15, Y=0Ms 17, Y=OMs

19 20 21
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