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CYCLIZATION OF PCLYENES XIl

SELECTIVE ACYLATION OF PCLYENES ACCOMPANYING THE PRING CLOSURE
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On the biogenetic type synthesis of polycyclic terpenoid from acyclic
precursor, there are several reports2 in which the initiation of ring closure
is caused by i) protonaticn to the terminal cdouble Lond, or ii) opening of the
terminal epoxide. However, quite few are achieved by iii) C-C bond formation
of the terminal double bond with a carbonium ion. A macrocyclic intermediate
(II) and a taxane skeleton (III) are the typical examples of iii type initiation
which are considered to be derived from the corresponding precursors (I) in
terpenoid biogenesis3. We are much intrigued to explore an approach of the
selective C-C bond formation of polyene in connection with a program directed

toward the biogenetic type synthesis of terpenoids.
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As a model experiment for achievement of this sort of C-C bond formation
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with concomitant ring closure, we undertook some preliminary experiments using
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geranyl acetate (IV) and its analogues (V, VI, and VII) as polyenes, and acetyl,
crotonyl, and 2,6-dimethyl-3-methoxybenzo¥l(VIII) chlorides as acylating agents.
It was found that the selective acylation had occurred in moderate yields when
the polyenes were treated with SnCl4 or AlCl3 complex of these acyl chlorides
under ice cooling and that the ring closure was accompanied as expected in the

cases of polyenes, IV, V, and VI. The details are described in this communi-

cation.
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Equimolar mixture of AlCl3 complex of acetyl chloride and geranyl acetate
was allowed to react in CH2C12 under ice cooling for 1 hr and an acylation
product (IX) was isolated in 44% yield, while reaction of the SnCl4 complex in
CH3NO2 under the same conditions afforded the unsaturated product (X) in 31%
yield after purification with column chromatography. The former product (IX)
was quantitatively converted to the latter (X) when conducted with LiCl in DMF
at 90° for 1 hr. The structure of these compounds was confirmed by the follow-
ing evidence. 1In addition to the satisfactory physical data of X, i.e., IR
1740 and 1710 cm-lg NMR 1.00 {s) and 1.10 (s) (two gem-methyl groups), 1.70,
2.00, and 2.13 (s, 3H each, methyls of double bond, acetyl and acetoxy groups),
and 4.57 (s, 2H, -CH,OAc), the compound (X) was converted to the corresponding
aldehyde (XI) by alkaline hydrolysis followed by Mno, oxidation. When X was
submitted to deuterium exchange with Dzo-Naé:O3 in MeCH, four deuterium atoms
were introduced to the a positions of ketone group. The position of deuterium

atoms was determined by mass spectrum of X in which fragment ion corresponding
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to (M&COCH3—HOAc )+ appeared as a prominent peak.

In order to find the generality of this reaction, several polyenes were
treated with acyl chlorides under similar conditions to obtain the results
shown in the table. It is generally accepted that, when SnCl4 in CH3N02
(method A) was used for the acylation, the unsaturated product is predominantly
formed while the corresponding chlorinated compound is the major product when
conducted with AlCl3 in CH2C12(method B). As an exceptional case, acylation of
methyl geranate (VII) did not accompany with the ring closure.

For the construction of a taxane skeleton, the reaction was then extended

6

to the 2,6-dimethyl-3-methoxybenzoyl chloride” (VIII) and the acylation reaction

with simultaneous ring closure could be demonstrated to have the suitable
compounds for this purpose in fairly good yields. The results described here
encourage us to extend further approaches on the biogenetic type conversion of
I to a macrocyclic compounds (II) as well as to achieve the synthesis of taxanme

skeleton (III) from the acylation products.
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