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Abstract — A new simple methodeclogy is described for the preparation of
oxasteroidal skeletons containing a lactone ring via cycloaddition of

2-t-butyldimethylsiloxypyrylium triflate (2a,b) with siloxydienes (3).

The preparation of heterocyelic steroids is ore of the current interests in
synthetic organic chemistry for several reascns. Particularly, their preparation
is a stimulating challenge to the organic chemists and their derivatives play an
important role for the study of naturally occurring substances.l

Recently, we have described an effective approach to xanthone derivatives based
upon {4+2) type cycloaddition of 4-t-butyldimethylsiloxy-l1-benzopyrylium triflate
with q,g—unsaturated ketones.2 In relation to this subject, we bhere describe
(4+2) type cycloaddition of coumarin and 6-methyl-2-pyrone with siloxydienes

(3) mediated by t-butyldimethylsilyl triflate, whose reaction proceeds through
2-t-butyldimethylsiloxypyrylium triflate (2a,b) {Scheme 1). This simple method
is quite effeetive for the preparation of oxasteroidal skeletons containing a

lactone ring, which is very difficult to prepare until now.
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Reaction of 2-t-butyldimethylsiloxy-l-benzopyrylium salt (2a), which was prepared

from coumarin and t-butyldimethylsilyl triflate (160°C, 15 h, without solvent),
with siloxydienes (3) in the presence of 1 equiv. of 2,6~1utidine in CH2012 at
room temperature for 30 min proceeded to give the cycloadducts 4a-4g in moderate
yield. Almost the same results were obtained in the reaction of coumarin (la)
with siloxydienes (3) in theé presence of 1 equiv. c¢f t-butyldimethylsilyl
triflate and 1 equiv. of 2,6-lutidine in THF at room temperature for 3-5 hours.
In contrast to the similar reaction of xanthone, this reaction did not proceed
with ,funsaturated ketones but only with siloxydienes.2 The results by this
process are summarized in Table 1. [t is assumed that the cycloaddition between
coumarin and siloxydienes proceeded via the in situ formation of 2-t-butyl-
dimethylsiloxy-l-benzopyrylium salt {2a), which was in equilibrium with coumarin.

Table 1. (4+2) Type Cycleaddition of 2-8Siloxypyrylium Salts (Z2a, b)
to Siloxydienes (3)

Entry Rl R2 R3 R4 R5 product vield (%)
1 i: H Ph H gé 48
2 ‘ Me Me gE a7
o
3 H —(CH2)3— ig 52
4 ” B —(CH2)4— 4d 68
5 H Me H —(CH2)3— de 35
51 H Me H —(CH2)4— 4f 60
7 H Me H Ph H 4g 30

1

Under the latter reaction conditions, 6-methyl-2-pyrone (lb) reacted with
siloxydienes (3) to give cycloadducts in fair yields except 4f. These lower
vields were probably due to the decomposition of the cycloadducts by atmospheric
meisture or on silica gel during separation.

The structure of the cycloadducts was confirmed by spectral and elemental
analyses zlong with chemical behaviors. The relative stereochemistry of the
cycloadducts was assigned by 1H nmr. In the case of 4a, the stereochemistry
between Hy, and HlOb was assigned cis geometry due to the small coupling constant
(JH4a—H10b=4'8 Hz) (Figure. 1). /

As all the other adducts also showed a small coupling constant (4-5 Hz) between
the two methine protons, the ring fusion is considered tc be the same cis

geometry as that of 4a.
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Jﬂqbfﬂxqb=4 .7 HZ
Jat,x*=11.0 Hz
J a*,#'™=11 5 Hz

Jute, wiov=4  § Hz
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4_3 Figure 1

Figure 2

Desilylation of 4d with TBAF gave a 321 yield of ketone (5, mp; 138-140°C).
According to 1H nmr spectral analysis of 5, the stereochemistry between the C and
D rings was assigned to be trans geometry (JH4a—H12a=11'5 Hz) ag shown in Figure
2. Among the cycloadducts, 4c-d can be regarded as precursor for oxasteroidal

compounds.3

For example, reaction of 4c¢c with MelI in the presence of TBAF
afforded the corresponding ketone (10) in 30% yield. Dehydrogenation of 4d,4f
with DDQ afforded & (80%, mp:158-160 C) and 7 (40%, mp:141-~142 C), respectively.
Compound 8 may be a useful synthon for other aglycon derivatives and 7 may be an
effective precwsor for Xanthomegnine.4’5 Reduction of 4f with DIBAL-H followed

by cyclization with DBU gave perhydrophenanthrene derivative (8) in 257 yield

(Scheme 2).
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