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Photosynthetic Routes to Prostanoids. Synthesis of Alkyl and Trialkylsilyl
Derivatives of 9a-Hydroxy-9-deoxyprostaglandin-C,
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(The Ramage Laboratories, Departiment of Chemistry and Applied Chemistry, Salford University, Salford M5 4WT)
and RoGER F. NEwTON*
(External Projects Department, Allen and Hanburys Research Ltd., Wave, Hertfordshive SG12 0D]J)

Summary Photolysis of 5-endo-,7-anti-disubstituted bi- ¢
cyclo[2.2.1]heptan-2-ones gave cyclopentene aldehydes in OSiMGZBU
good vyield: the substituents were selected so that y

conversions into prostaglandin-C, (PG-C,) analogues H, Cs 0
were readily achieved.

It has been established that bicyclo{2.2.1Theptanones OR
undergo Norrish Type 1 cleavage (a-cleavage) at the

C(1)-C(2) bond to produce an acyl-alkyl diradical. The (3)
acyl radical abstracts the adjacent proton at C(7) (when li
available) to give an unsaturated aldehyde probably through

the triplet manifold (Scheme 1).! We have applied this
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photon-induced isomerisation of norbornan-2-ones to give ln
some novel derivatives of the interesting 9«-hydroxy-9- oR OMe
deoxyprostaglandin-C, system.? z 3
£ \\\‘\u[CH,LCOZH H §\=/[CHJ3COZH
0
LiCu— = —C3 P CsHyq Y CsHy
C H
5
_ . OSiMe But OH
0SiMe,Bu % (6) (7) [from (6a)]
OMe
1 2
(1) (2) a, R =Me
. =Si t
Thus photolysis of the ketone (3a), prepared by homo- b:i R =SiMe,Bu
conjugate addition of the copper reagent (1) to 3-endo- ¢ R =CHpPh

methoxytricyclo(3.2.0.0%7Jheptan-6-one (2),® gave the de-

‘ - SCHEME 2. i, Av. ii, PhP=CH[CH,],CO,~. iii, MeCO,H, H,0,
sired aldehyde (4a) cleanly in 709, yield (Scheme 2). tetrahydrofuran, 4 days, 10 "C.[ hCO: : !
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Concurrently a secondary slower photo-reaction was
observed in which, we believe, isomerisation of the exo-
cyclic trans-double bond occurred to give the aldehyde
(5a) as a minor impurity.

The optimum yield of the isomeric aldehydes was obtained
by photolysis through a Pyrex filter of a 0-02 M solution of
the ketone (3a) in deoxygenated methanol containing a
trace of potassium carbonate. The products were purified
by t.l.c. over silica, and the major component was charac-
terised as the aldehyde (4a) by spectroscopic techniques;
in particular, the presence in the n.m.r. spectrum of a
low-field doublet (J 16 Hz) due to the coupling of HA and
HBE is typical of the diene unit.4

Chain extension of the aldehyde (4a) under Wittig—
Horner conditions proceeded smoothly and in good yield
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to form the acid (6a); treatment of this acid with aqueous
acetic acid for several days produced the hydroxy acid (7).

Similar photolysis of the ketones (3b) and (3c) gave the
aldehydes (4b) and (4c), respectively. After separation of
aldehydes from minor impurities [including the isomeric
aldehydes (5b) and (5¢)] chain extension furnished the bis-
silyloxy acid (6b) (a potential precursor to the known 9«-
hydroxy-9-deoxyprostaglandin-C,%) and the benzyloxy acid
(6c).
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