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Abstract— Depyrrolc analogue ('1\,2] of reserpine was synthesized wvia
the route involving hydrocyanation reaction of the 8-methoxyenone
(7} followed by the Michael reaction of the &,B-unsaturated nitrile

(11) with sodium methoxide.

As an extension of our synthetic study1 on reserpine alkaloids and related
biologically active compounds, we report here the synthesis of the depyrroclo
analogue of reserpine via the route invelving hydrocyanation reaction2 of the
B~methoxyenone and the Michael addition of methoxide anion to d,8-unsaturated
nitrile system, thereby established a potential synthetic route to the parent
alkaloid. Since the stersochemical inversion of 3Ja-hydregen into 3B-hydrogen
in the pentacyclic structure of reserpine has been well documented? in the
chemistry of reserpine type alkalcids, our attention has focused on the
stereoselective ceonstruction of E ring which contains five chiral centers.
Reductive photocyclization4 of the dimethoxy-substituted enamide (:\,),5 which was
readily prepared from 3,4-dihydro-6,7-dimethoxy-1-methylisoguinoline and 3,5-
dimethoxybenzoyl chloride, in the presence of sodium borohydride in benzene-
methanol afforded the unstable tetracyclic lactam (g)s which without purifi-

cation was subjected to acid hydrolysis to give the cis- and trans-methoxyenones

(é]s's and (3)5'6 in 44 and 16% yields, respectively. Although attempts to
improve the yield of the gis-lactam (Q) by adoption of the variopus solvent
system such as tetrahydrofuran-methancl and acetonitrile-methanel for the
reductive photocyclization were unsuccessful as shown in Table, a combination
of lithium borohydride7 as a reducing agent and teterahydrofuran-methanol as a
solvent system afforded the cis-amine (1)5 in 45% vield in addition to two
lactams (E)(1°%’ and (E)(10%) upon acid hydrelysis of the crude photocyclized

products (%] and (%).
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Introduction of a nitrile group as Ci-unit into 12-position was then undertaken

by applying the addition-elimination reaction invelving hydrocyanation reaction
developed by Nagata, g;_gi.,z to the B-metheoxyenone system. Hydrocyanation
reaction of two methoxyenones (g) and (1) with diethylaluminum cyanide at 60°C
proceeded smoothly to give the desired nitriles (E,5.6 and U\R)S in 61 and 68%
vields, respectively. On the other hand, treatment of the lactam (Q) with

cyanotrimethylsilane8

in the presence of triethylaluminum in refluxing tetra-
hydrofuran afforded the same nitrile (é) in 61% yield whilg the amine (1) did
not give any nitrile, instead with the full recovery of Z.

Intreduction of Tta-methoxyl group was accomplished via the route involving the
Michael reaction of the a,p-unsaturated nitrile system (kﬁ). Recently, Széntay,
gg_gl.g has reported the synthesis of deserpidine in which the Michael reaction
of the a,B-unsaturated ester was applied for the introduction of 17a-methoxyl
group though in poor (10%} yield even after long reaction time (72 h). After
protection of the enone carbonyl group in E with ethylene glycol, the q, g=-
unsaturated nitrile (g) was subjected to the Michael reaction with sodium
methoxide in absolute methanol at 60°C for 2 h to give twe adducts (l%)s and
(lé)s in 58 and 29% yields, respectively, which were however proved to be the
undesirable C/D-trans isomers from their nmr spectra, suggesting that isomer-
ization occurred at the 8a-position under basic reaction condition. On the
other hand, the Michael reaction of the amine (l&), prepared by protection of
the enone (lg) with ethylene glycol, proceeded slowly (24 h) to afford three
adducts (4&),5 (lé),5 and ({g)s in 20, 6, and 6% yields, respectively, together
with the recovered starting nitrile (ll] in 42% yield. Unfortunately, attempts
to improve the yield of the desired adduct (4%) by either changing the concen-
tration of the donor (NaOMe) or employing t5-crown-5 to enhance reactivity of
methoxide ion were all unsuccessful. Deprotection of the ketal group in ki with
hydrochloric acid, followed by sodium borohydride reduction of the resulting
ketone (4%),5 and acylation with 3,4,5-trimethoxybenzoyl chloride afforded a
mixture of two esters {42)5 and (%Q)S in 22 and 17% yields from iﬁ, respective-
ly. The former ester (ig) was proved to be the desired depyrroloreserpine
analogue which has the same stereostructure of the D ring as that of the ring E

in reserpine, upon comparison with their nmr spectra.10
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Table
Yield (%}
Hydride Solvent (4) (5) (6) (7
NaBH4 CGHS-MEOH - 16 44 -
NaBH4 THF -MeOH 1 46 47 -
Reserpine NaBH, MeCN-MeCH 5 — 17 -
LiBH 4 THF~MeOH trace 10 10 45
Me Me0 -

Me 0 Meq X (2) x=0

hv (3) X=H

» 2

MeO OMe (H ]
(1)
{4) R=mH {6) X=0
(5} R==uH {7 X=H2
OMe
(8) X=0, ¥=0

t9) x=0, v=23]
{10) X=H,, ¥=0

(11) x=H,, ¥= ZJ]

(14) Rl="'CN, R2="'0Me

1 {(12) R===0Me
(15) Rl=wmcyN, R¥=woMe

(13) R=»10Me

(18) R=wOH
{19) R===0OTMB
{20) R=1vOTMB

TMB=3,4,5-trimethoxybenzoyl
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Thus, we have established a new synthetic route for reserpine type alkaloids by

preparing its depyrrolo analogue {3} which is expected to show the analogous

biological activities of the parent alkaloids.'
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