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Abstract — A general method for the sterecselective synthesis

of the non-tryptamine components of reserpine and yohimbine via

the same compound (4} is described. This common intermediate was
readily obtained by Diels-Alder reaction of the furfural derivative

(10) with maleic anhydride.

We recently reported1 a stereoselective synthesis of the intermediates (1) and (2)
in the synthesis of Rauwolfia alkaloids, and cyclization of (2) follewed by sodium
borchydride reduction te form the unexpected lactam {3).

In continuing efforts towards the total synthesis of reserpine (6)1’2

and yohimbine
(9)3, we required a preparative route to the bromolactonic homoester (5} and the
nitrile {8) which were considered to be potential intermediates in the synthesis of
Rauwolfia alkaloids and yohimbine. It was envisaged that both of these compounds
could be derived from the same compound.

Our strategy for the preparation of homoester (5) was basically the same of that
previously reported by usl, whereas that for nitrile (8) involved sodium berohydride
reduction of the Diels-Alder adduct {4) followed by catalytic hydrogenation, treat-
ment of the resultant y-butyrelactone (7} with potassium cyanide and finally epil-
merization.

Diels-Alder reaction of maleic anhydride with the protected furfural (10) in dry
benzene gave the desired ende adduct (4), m.p. 118 - 1200, in 47.9 % yield. Hy-

drolysis of this adduct (4) with HZO followed by halolactonization1 afforded a
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Lé: R=C1 )

16: R=CHN,

a) Mydroquinome(cat.), dry benzene, r.t.

b) Hy0, r.t. c) NaHCOj3, Bry, r.t.

d)(COC]}z, dry benzene, reflux e) CHoN,, Et,0, r.t.
f) absolute MeQH, dioxane, Agzo, reflux
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lg L% %Q: R=B=C0oMe
§: R=a-002Me

8
A

a) NaBHg, dry DMF, r.t. b) 2N-Hp504, r.t.
c) Hz, B%Pd-C, MeQH, r.t. d} KCN, DMSO, 160°
e) CHyN,, Et,0 f) K,C05, absolute MeOH, r.t.
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mixture of the bromolactoniec acid (11) and its isomer (12) in almost quantitative
yield., This mixture was converted, by treatment with excess diazomethane, to a
readily seperable mixture of the corresponding methyl esters (13}, m.p. 149 - 1509,
and (14), m.p. 187 - 189°, in the approximate ratio of 5.5 : 1.

The diazoketone (16) and its position isomer, derived via the corresponding acid
chloride (15) and isomer from the bromolactonic acids (11 and 12), were refluxed in
a mixture of absolute methanol and dioxane in the presence of freshly made silver
oxide to provide the desired homomethyl ester (5), m.p. 130 - 1320, in 44.4 % yield
after separation and purification by silica gel chromatography.

On the other hand, sodium borochydride reduction4 of the Diels-Alder adduct (4) in
dry dimethylformamide followed by‘acid treatment at room temperature afforded a
separable mixture of the desired y-butyrolactone (7), m.p. 114 - 1160, in 35.1 %
yield and its isomer (17), m.p. 115 - 1160, in 35 % yield. Attempts te introduce
the cyano group at this stage, by treatment of y-butyrolactone (7) with potassium
cyanide or sodium cyanide under various conditions, resulted in the formation of
butenolide and the starting furfural derivative (10) due to facile retro Diels-Alder
reaction, In order to circumvent this, the double bond was reduced. Catalytic
hydrogenation of (7} on 5 % Pd-C in methanol afforded the dihydro-y-butyrolactene
(18), m.p. 83 - 850, in 89.2 % yield. Now introduction of the cyano group proceeded
smoothly to give a diasterecisomeric mixture of carboxylic acids (19). Treatment
of this mixture, without further purification, with an excess of diazomethane pro-
vided a separable mixture of the corresponding B-methyl ester (20), m.p. 86 - 980,
and the desired g-methyl ester (8), m.p. 130 - 1320, in 69 % overall yield from the
dihydro-y-butyrolactone (18), the ratio of the two compounds being approximately

1 : 1. Epimerization of the B-isomer (Z0) to the g-isomer (8) using methanolic
potassium carbonate at room temperature proceeded smoothly in almost quantitative

yield.5'6
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