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GLUTARIMIDE ANTIBIOTICS PART VIIT®

A Stereoselective Synthesis of dl-e{-epi-Isocycloheximide
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Successful synthetic approaches to cycloheximide (I) and
2 1,3
its isomers have led either to I itself , to neocycloheximide ’

(I1) or to mixtures of isocycloheximide (III) and «-epi-isocyclo-

4
heximide (IV) together with other position isomers . The latter
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approach furnishes III and IV in yields of only ~4fvin the
final step and, as the separation of III from IV is also some-
what laborious, the method is not suitable for the large scale
preparation of these compounds. An alternative approach5 to
III is the isomerization of cycloheximide but here again the
yields and purification procedure leave something to be desired.
Since we were interested in having reasonable quantities of any
derivatives with cis-oriented methyl groups, we examined an al-
ternative synthetic route outlined below. This leads stereo-
selectively to dl-x-epi-isocycloheximide.

Oxalylation of cis-2,4-dimethyleyclohexanone (V) followed
by decarbonylation afforded the F-keto ester VI which when re-
fluxed with benzyl alcohol led to VII b.p. 155° (0.3 mm.) nD250
1.524% (Found: C, 74.0; H, 7.8. Calcd. for CigHz200s. C, 73.8;
H, 7.7.) Treatment of the latter substance with one equivalent
of phenylmagnesium bromide in tetrahydrofuran, followed by 3-
glutarimidylacetyl chlorides furnished VIII as an oily substance.
This without purification was hydrogenated in ethyl acetate

over a palladium catalyst to remove the benzyl group. The

(5) T. Okuda, M. Suzuki, T. Furamai and H. Takahashi, Chem. and
Pharm. Bull., 10, 639 (1962); ibid, 11, 730 (1963).
(6) Francis Johnson, J. Org. Chem., 27, _658 (1962).
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resulting solution of the diketo acid unéexwent smooth decar-
boxylation when refluxed and gave exclusively pure dehydroiso-
cycloheximide (IX) m.p. 147.5-1%48° (Found: C, 64.6; H, 7.6;

N, 5.9. Caled. for CisHz:NOs. C, 6%.5; H, 7.6; N, 5.0.) in
50-70% yields based on VII. 7ac solution infrared spectrum of
IX proved identical with & specimen prepared by the isomeri-
zation of dehydrocycloheximide zccording to Lemin and Ford7.
Hydrogenation of VIII over platimum in ethyl acetate proceeded
easily and furnished the dialco‘nol8 X, m.p. 172° (Found: C, 63.6;
H, 9.0; N, 5.0. Caled. for CisHzsNOs. C, 63.6; H, 8.9; N, 4.9.)
in 70nyie1d. Thus once again, as we had done in the synthesis

2
of cycloheximide , we were able to establish five asymmetric

centers stereoselectively in two relatively simple steps.

Monochloroacetylation of X afforded a good yield of XI
m.p. 166-168° (Found: C, 56.9; #, 7.1; Cl, 10.0. Calcd. for
C17H26CINOs; C, 56.8; H, 7.2; Cl, 9.9.). The latter on chromic
acid oxidation furnished the keto-chloroacetate XII m.p. 149-150°
(Found: C, 57.2; H, 6.6; Ci, 9.9. Calcd. for Ci7H24CiNOs.
T, 57.1; H, 6.7; €1, 9.9). Mild alkaline hydrolysis then gave
dl-«x-epi-isocycloheximide (XIiII) wm.p. 153.5° (Found: ¢, 64.0;
H, 8.2; N, 5.1. Caled. for CisH=sNO:.: C 64.0; H, 8.2; N, 5.0)

whose solution infrared and n.m.r. spectra proved to be identical

(7) A. J. Lemin and J. H. Foxd, QOrg. Chem., 25, 344 (1960;.

(8) The stereochemistry a531gned to this “compound has beern proven
by n.m.r. and chemical studies which will be presentea in the
full paper.
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with those of an authentic specimens, but different from those
of isocycloheximide (III).

Full details of this synthesis together with additional
reactions of some of the intermediates will be published at

a later date.
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