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SYNTHESIS OF VINCA ALKALOIDS AND RELATED COMPOUNDS. xxvl.
A NEW APPROACH TO (+)-TETRAHYDROSECODIN-17-0L, (%)}-TETRAHYDROSECODINE,

(+)-VINCADIFFORMINE, (#)-¢-VINCADIFFORMINE AND (+)-MINOVINE
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Abstract - Starting frem 1 the syntheses of the title compounds were

achieved using Poloncvski reaction of 7 as the key step.

In Kuehne's studies on the biomimetic alkaloid syntheses the biogenetically
proposed secodine intermediate 8 plays an important role2

Our aim was to synthesize vincadifformine (10}, d¢-vincadifformine {l1l) and
minovine (12) through the key intermediates § and 9 by utilizing our previcusly
described, easily accessible compound }3 as starting material. The envisaged

intermediate 4 {tetrahydrosecadin-17-0l) could serve as a scurce for producing

dihydrosecodine (5) and tetrahydrosecodine (6a}.
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At the outset 1 was reduced catalytically [Pd/C, methanol, RT, 90 %, mp 127-128 %
from benzene~hexare] to 2a, which upon further reduction [LAH/THF, 70 °C/5 h,
89.7 %, mp 154-155 °c from benzene-hexane] provided 2b. Using the method described
by Kutney4, 2b was transformed to Ze by the following steps.

Benzoylation [benzoyl chloride/pyridine, 70 °c/2h] of 2b gave 2¢ [ 90 %, mp
132-134 °C from acetonitrile], which was reacted with KCN in abs. DMSO [ 75 ©¢/1n
furnishing 24 [65.2 %, mp 127-12% ®c from acetonitrile]. When treated with
methanol/HC1 in the presence of trace of water [RT/24h] 2d gave rise to 2e. HClO4
[94.4 %, mp 52-53 OC from methanol-ether].

For continuation of the synthetic sequence the ester 2¢ was formylated in benzene

4,5

with methyl formate in the presence of sodium hydride [35 oC}2h} and the

obtained enol 3 was immediately reduced [NaBﬂquethanol, -20 OC, 44.9 3] to the

diasterecmers of 16,17,15,20—tetrahydrosecodin—17—-015 (5)7.
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Water elimination from the latter compound [(CH3CO}20/pyridine, RT/lh, 60.4 % or:

toluene/4&/7h, 40 %] yielded 15,20—dihydrcsecodine6 (5)8. Catalytic reduction

{Pd/C methanol, RT, 9B.3 %) of 5 furnished a mixture (gg)g of racemic 16,17,15,20-
tetrahydro-secodine6 and its diastereomer.

Attempted chemoselective methylation [Na/NH3, CH3I] of 2e to 6a was unsuccessful,

instead the dimethylated productlo was cbtained (6k, 34,5 %, mp 183-185 % from

methanol}.

4 N CH, —_— N7 CH-CH, N
A N R coocH J:M;]
COOCH, L
HSCQ
5 Ga: R=H

for
x
Il
(]
b=y
2

— 2784 —




HETEROCYCLES, Vol. 23, No. 11, 1985

A synthesis of the key secodine intermediate 8 and its isomer 2 could now be

projected through transformation of 4 into its N-oxide [7, m-CPBAjCH2C1 15 0C,

2"
50 min, 50.1 %]and subsequent treatment of 7 with acetic anhydride [in pyridine,

RT/1h]. As a result of the latter reaction 8 and its isomer 2 were formed and

were immediately cyclized into a 2:1 mixture of (+)-vincadifformine 10 and
{+)-¢-vincadifformine 11 (12,3 %). After flash chromatographic separationl3

[A1.0,150 PF [TypT/, eluting with benzene-hexane 1:1] 10 was crystallized
2 yp e

2544366
o] . 14-15 o}
from acetone-water [mp 123-125 "C, lit. 124-125 “C] and proved to be

identical with the product, cbtained on hydrogenation of tabersonine, while 11
was isolated as an oil. All their spectroscopic data were in accord with those

reported in the 1iteraturel5_19.
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rTransformation of 10 into (+)-minovine (12) was carried out both according to
the method described in the literaturel, and by methylation of 10 with methyl
iodide [NaINH3, cil, 20 %].

The spectroscopic data were again identical with those reported.

The above synthetic sequence further demeonstrates that the postulated biogenetic
secodine intermediate 8 and its isomer 9 indeed undergo the biogenetically

proposed cyclizations.
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