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TOTAL SYNTHESIS OF (%)-PANICULIDINE Bl)
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The first synthesis of (%)-paniculidine B is achieved from
2-nitrotoluene in seven steps with an overall yield of 16%.
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Kinoshita and co—workersz) isolated paniculidine B from Murraya paniculata

(Linn.) Jack. and established its structure as 2-methyl-4-(l-methoxyindol-3-yl)-1-
butanol. As part of our project for synthesizing l-methoxyindole alkaloids,3) we are
greatly interested in this alkaloid. In this report, we describe the first total
synthesis of (¥)-paniculidine B (1).

l—Methoxy-3-indolecarbaldehygé (4) is readily available in two steps in 63%
4) The aldol

condensation reaction of 4 with acetone in the presence of 2N-NaOH afforded 4-(l-
~ 5a)

r
overall yield from 2-nitrotoluene (2) according to our synthesis method.
methoxyindol-3-yl)-3-buten-2-one (5) in 96% yield. Subsequent selective hydro-
genation of the conjugated double bond in 5 was the most difficult step. Various re-
%) cur/uiain,,”) paci,/mamm,,®
etc., were examined but they were found to be unsuccessful due to the

duction methods with such reagents as pyridine/NaBH
Zn (Hg) /HCL, )
intrinsicly unstable nature of l-methoxyindole to reduction, culminating in the for-
mation of demethoxylated products. Among them, catalytic hydrogenation over 10% Pd/
C in CHCl3 afforded the best resultlo) and the desired 4-(l-methoxyindol-3-yl)-2-
butanone (6a)5b) and the corresponding demethoxy compound (6b) were obtained in 36%
and 16% yi;Ias, respectively, though the yield of és is stiII not satisfactory.

The compound (93) was also produced by the other route. Thus, 3-iodo-l-meth-
oxyindole (7)50) was prepared in 27% yield by the treatment of l-methoxyindole (2)
11) 12) of 7 with 3-buten-2-o0l in‘;he
presence of tetra-n-butylammonium bromide gave 6a in 36% ;ield.

. . 13) ~
Next, the reaction of 6a with TosMIC

with Iz/morpholine. The improved Heck reaction

proceeded successfully to give 4-(1-

5d) in 84% yield. Treatment of 8 with

DIBAL produced the desired 4-(l-methoxyindol-3-yl)-2-methylbutyraldehyde (9;58) in
88% yield. Subsequent reduction of 2 with NaBH4 in MeOH afforded paniculidzne B Q&)
in 98% yield.

It should be noted that alkaline hydrolysis of 8 produced a 49% yield of de-
methoxy compound (EEP), while the desired carboxylicNQCid (lOa)Sf) was produced in
only 22% yield. Both of these carboxylic acids (10a and 10b;~;ere methylated quaﬁti—
tatively with ethereal diazomethane to yield metﬁ?i 4—(l:;;thoxyindol—3—yl)—2-meth—
ylbutyrate (lla)sg) or paniculidine A (1llb), respectively. Reduction of 1lla with
LiAlH, also ;;Eorded paniculidine B (i)A;; 94% yield. o

methoxyindol-3-yl) -2-methylbutanenitrile (8)
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The UV, MS, and 1H-—NMR (400 MHz) spectra of the synthetic paniculidine A and
B were identical to those of natural products.
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