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Stereoselective Total Synthesis (4 )-Trimethylsequirin-B

By R. V. Davies, N. A. R. Hartaym, and D. A. WHITING*
(Chemistry Department, Univeysz'ty:of Nottingham, University Park, Nottingham NG7 2RD)

Summary Stereoselective total synthesis of (4)-trimethyl-
sequirin-B (16) and the formation (+)-trimethylsequi-
rin-C (14) in an intermediate stage is described.

A sMaLL number of norlignans of novel skeletal type,
exemplified by sequirin-B (15) and sequirin-C (13) (Sequoia
sempervivens'-?) have recently been recognised as heartwood
constituents of members of the Coniferae. Study of this
group!~% has so far been confined to structure elucidation
and no syntheses have been described. We report a total
stereoselective synthesis of (+4)-trimethylsequirin-B (16)
(Scheme}).

3,4-Dimethoxyacetophenone (1) was treated with form-
aldehyde and dimethylamine hydrochloride. The methio-
dide of the resulting Mannich base decomposed when
shaken with aqueous NaHCO, to the vinyl ketone (2) (60%),
which gave, on epoxidation with alkaline H,O,, the diol
(3) (809,). This was converted into its acetonide (4) (929,)
which yielded a benzyl glycidic ester (5) (619%) when
treated with benzyl chloroacetate in base, and the free
epoxy-acid (6) (95%) was obtained by hydrogenolysis.
Stereoselective rearrangement and decarboxylation of the
glycidic acid was effected by heating acetone solutions at
100° in a sealed tube affording a mixture (ca. 809%) of the
aldehydes (7) and (8). The desired stereoisomer (7) was
predominant (ca. 5:1). Comparison of Newman pro-
jections of the staggered conformers (7a) and (8a) of the
two aldehydes suggests that the latter is destabilised by an
aryl-methylene interaction. Aldehydes (7) and (8) de-
compose very readily in polar or protic media to the
unsaturated aldehyde (9) and the furan (10).
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The mixture of compounds (7) and (8) was treated with
p-methoxybenzylidenetriphenylphosphorane to yield the
cis- and trans-isomers of the olefin (11). Traces of minor
stereoisomers were removed at this stage by p.l.c. The
yield of olefin (11), overall from glycidic acid (6), was ca.
509,. Removal of the acetonide function by brief acid
treatment then gave a mixture (959) of (4)-trimethyl-
sequirin-C (14) and its cis-isomer (12), the latter pre-
dominating. Both isomers cyclised essentially quanti-
tatively and stereospecifically when heated under reflux

o AT 0. Ar 0.~ A
Y wo_L_
z OH
(1) (2) (3)
v
_0 _0 |
HO,C-HC Arl PhCH,02C-HC Arl o. Ar
vii i
o < 0 0
(6) 07L + 0
{4)
V(II
OHC Ar1
IH
0 >80 O <209
o OWL
{(7) (8)
ix\
Ar2 CH=CH Ar!
;:O
i
/ (1)
OR

A,z Arl RO OR
'’

HO H
\
{12) {13)R =H OR
K: . (14) R =Me
2
OR
RO OR OMe
M= OMe
(15)R = H r2 = @OMe
(16)R = Me

i, CH,0,Me,NH,HCI, heat; ii, Mel; iii, aq. NaHCO,; 1v, H,0,,
NaOH, then H*, HQO v, MezCO H~+; vi, ClCHzCOZCH Ph,KOBut;
vii, Hg,Pd viii, Me,CO, heat; ix, Ar*CH= PPh,; x, H,0,MeOH,
H*‘ X1, HCI,MeOH
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with methanolic HCI for 72 h, to form (4 )-trimethylsequi- and (14) gave (4)-trimethylsequirin-C also, m.p. 116—118°,
rin-B (16), m.p. 121-—123°, spectroscopically and chroma- with spectroscopic properties in accordance with those of
tographically identical with the trimethyl ether of natural the methyl ether of the natural (—)-phenol.
(—)-sequirin-B. P.l.c. of the intermediate mixture (12) .

(Received, May 24th, 1971; Com. 837.)

IN. A. R. Hatam and D. A. Whiting, Tetrahedron Letters, 1967, 181; J. Chem. Soc. (C), 1969, 1921.

2 R. Riffer and A. B. Anderson, Phytockemistry, 1967, 6, 1557.

3Y. Hirose, N. Oishi, H. Nagaki, and T. Nakatsuka, Tetrahedrvon Letters, 1965, 3665; C. R. Enzell, Y. Hirose, and B. R. Thomas,
ibid., 1967, 793.

4C. R. Enzell and B. R. Thomas, Acta Chem. Scand., 1965, 19, 913; Tetrahedvon Letters, 1966, 2395. K. Nishimura, ‘IUPAC 4th
International Symposium on the Chemistry of Natural Products,” Stockholm, 1966, p. 49.

5 K. Funoaka, Y. Kuroda, Y. Kai, and T. Kondo, J. Japan Wood Res. Soc., 1963, 9, 139; Y. Kai, ¢bid., 1965, 11, 23.





