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Abstract : A highly stereocontrolled synthésis of (t)-paulownin (la) and (%)-
isogmelinol (1b) is reported involving intramolecular radical cyclisation reaction as a
key step.

Due to the widespread occurance in nature and broad range of biological
activities, Lignans have attracted a considerable attention to organic chemists over
the years. Though, several syntheses have been reportet:l.1 the radical cyclisation
reactions, which witnessed a renaissance recently leading to the preparation of
complex natural prcoducts.2 remained unexplored. We now report a radical annulation
strategy for the stereoselective synthesis of 183 and'.1b4 in racemic form in good
overall yield.

Cinnamic ester 2, on treatment with N-bromosuccinimide and propargyl alcohol
in CH Cl 5 afforded the bromoester 36 in about 78-80% yield (3b, m.p. 80-81°C).
Intramolecular radical cyclisation of 3 was successfully achieved with n-Bu3SnH and

AIBN (cat.) in refluxing benzene (0.02M) producing exclusively the ester 4 in about
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Scheme; Reagents and conditions : i, NBS, propargyl alcohol (excess), CHZCIZ. -15°C
to rt, overnight; ii, n-BuSSnH. AIBN (cat.), benzene, reflux, 4 h; iii, L1A1H4, Etzo,
reflux, 3 h; iv, NaH, DME, Arch,Cl, reflux, 20 h;'\(. 03, CH,Cl,, -78°C, 15 min for
6a; 0s0,, NalO,, Et,0, H,0, rt, overnight for 6b; Vi, hs, benzene, 45 min for 7b.
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80-82% yield. Reduction of ester 4 with LiAlH4
quantitative yield. Alcohol 5, on reflux with NaH and the corresponding benzyl
chloride in DME produced the protected alcochol 6 in 75-76% yield. Oxidation of 6a to
the ketone 7a was performed by ozonolysis at -78°C in CHZCIZ in about 79% yield.

in refluxing EtZO furnished 5 in almost

Since, the conversion of 7a to 1a has already been done.1 we report here a formal
synthesis of la. Ozonolysis of 6b under identical condition gave an intractable mass.
6b underwent smooth oxidation to the ketone 7b with OsO4 and NaIO4 in aqueous EtZOB
in about 90% yield. 7b on irradiation with 450W Hanovia medium pressure mercury
lamp for 45 min, in benzene in a quartz vessel afforded 1b9 in 72% yield, m.p. 150-
151°C (conversion 90%, GC).

In conclusion, the stereoselective radical annulation strategy has been demons-
trated by total synthesis of racemic paulownin and isogmelinol in only six steps from

cinnamic ester.
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