Tetrahedron Letters No. 52, pp 5179 - 5184, 1973. Pergamon Press. Printed in Great Britain.

THE SYNTHESIS OF RHAZINILAM
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We wish to report a partial synthesis of (-)-rhazinilam (2) from (+)-1, 2-dehydroaspidospermidine @,
and a total synthesis of (i-)—rhazinilam (10y. The alkaloidal art;efact2 (-)-rhazinilam has been isolated by
several authors from a number of different plant species1 and its structure strongly suggests a deri-

vation from a relatively simple Aspidosperma alkaloid.

Partial Synthesis of (-)-Rhazinilam.

The above hypothesis gains some support from our current observation that (+)-1, 2-
dehydroaspidospermidine (1) when treated with m-chloroperbenzoic acid, then with aqueous iron (If)
sulphate, gives a moderate yield of (-)-rhazinilam (2) (ca. 30% from 1: the reaction conditions have not
yet been opt‘ﬂ:ﬁé'é‘d; identity established by mixed m.p,, tlc, spectral behaviour and optical rotation

measurements). This correlation gives the absolute configuration of (-)-rhazinilam shown in ga.

Initial studies indicate the oxidation reaction is complex and a detailed description will be given in a

subsequent publication. A plausible reaction sequence for the conversion is given below.
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Total Synthesis of (+)-Rhazinilam.

The two crucial steps in the total synthesis involved the alkylation of 2~methoxycarbonyl-4-(2'-
nitrophenyl) pyrrole (3) as the sodium salt by 4-ethyl-4-hydroxy-7-tosyloxyheptanoic acid y-lactone ¢4)
to give 4-ethyl-4-hydroxy~-7-(1'-{2'~-methoxycarbonyl-4'-(2"~nitrophenyl)pyrrolyl]) heptanoic acid
y-lactone, CZIH2 4N206 (5) (90% yield), which on cyclisation by anhydrous aluminium chloride in
nitromethane gave 3-(8'-[1'-(2"-nitrophenyl)-3'-methoxycarbonyl - 8'-ethyl-5',6', 7', 8'-

tetrahydroindolizinyl}) propanoic acid, C O6 (6 (50% yield from 5).

21H24N2

The carboxylic acid 6 contains the entire carbon skeleton of rhazinilam and an extra carbon atom as
the carbomethoxy group whose function in the lactone § is simply to direct the subsequent cyclisation in
the desired way.

The synthesis was cqmpleted in four steps by reduction of the nitro group in 6 using HZ/Adams
PI:OZ/EtOAc4 to give 3-(8'-[l';(2"—aminophenyl)—3'-methoxycarbonyl—8'—ethyl-—5', 6',7',8'-
tetrahydroindolizinyl ) pfopanoic acid, 021H2 6N20 4 () (86% yield), which was then lactamised by
dicyclohexylearbodiimide in THF5 to give (j)-5~methoxycarbony1rhazinilam, CZIHZ 4N 2O 3 (8) m.p.
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. o 1 R=NH,

254-5° ( > 95% yield) saponification of the ester function in (8) with aqueous methanolic sodium hydroxide

*
at 50o gave (f)—rhazinilam-S—carboxylic acid (9), decarboxylation of which occurred smoothly at

8 ®R= —OOOCH3) 11 (R=-Et) 13 (R = -COOEY)
8 (R =-COOH) 12 (R = 2-ethylhexy)) 14 (R = -COOH)
10 ® =-H) 15 ® = -COCl
16 (R = -CHO)
*Numbering follows that of Aspidosperma alkaloids, cf Ref. 1. 17 ® =-CH20H)
15 &= —cH NPh
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240% /5,05 mm to give (t)—rhazinilam, C; 9H22N 20 (10) (88% yield from 8), as a white crystalline
sublimate m.p. 222- 3°. The identity of the racemic product with (-)-rhazinilam (2) from Rhazya stricta
was established by complete identity of their UV, IR, 100 M.Hz NMR and mass spectra,together with
identical TLC behaviour in four different systems.

The starting point for the synthesis of the lactone 4 was the interaction of diethyl 4-ketopimelate (11).
and ethyl magnesium bromide. This reaction is reportedG to give a hig]lx yield of 4-ethyl-4-
hydroxyheptane-1, 7-dioic acid ethyl ester y-lactone (13) using one molar proportion of the Grignard
reagent: we were unable to obtain a high yield under these conditions. In our hands, using 1.5 molar -
equivalents of the Grignard reagent, the maximal yleld (after hydrolysis) of the corresponding acid 14
was only 40%. This behaviour is parallelled by previous work on the interaction of di-(2-ethylhexyl)-
4-ketopimelate (12) and methyl magnesium iodide7. The lactone acid 14 was converted into 4~ethyl-4, 7-
dihydroxyheptanoic acid y-lactone (17) by way of 4-ethyl~4-hydroxy-6-chlorocarbonyl hexanoic acid
y-lactone (15) which on Rosenmund reducl;ion»8 gave 4-ethyl-4-hydroxyheptan-7-aloic acid y-lactone*,
C H (16). which was further reduced by NABH to the alcohol 17+*, 09 16 3 (70% yield from 14).

9143

Tosyl chloride in pyridine at 25° converted the alcohol 17 into the tosylate 4, C1 GHZ 2 5S (78% yield).

R

N02 NOz
MeO AcOH
reflux

HO

13 (R =R'=R" =-H) 22 ®=R"=-H, R'=-CHO)

s

20 ® =R" =-H, R' = -COOH) 23 (R =R'=-H, R" =-CHO)

21 B =-Cl, R'=R" =-H) 24 (R =R'=-H, R" =-COOH)

*Characterised also as the N, N'~diphenylimidazolidine derivative 18, m.p. 137—90.
** Characterised also as the acetate, 3, 5-dinitrobenzoate and a-napthylurethane (all non-crystalline).
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Synthesis of the pyrrole 3 started with the ring synthesis of 3—(2‘-nli:rv:)phenyl)pyrrole,C1 OHBNZOZ 19),

obtained together with the easily decarboxylated carboxylic acid 20, CIIHSNZO " (combined yield 20%)
following the method described for the synthesis of the pyrrolnitrin analogue ESa)-gd).

The pyrrole 19 was formylated by the Vilameier method to give a 1:4 mixture of 2-formyl-3-
(2'-nitrophenyl)pyrrole (22) and 2-form¥Yl-4-(2'-nitrophenyl)pyrrole, 011H3N203 (23), (combined yield
80%): the major isomer 23 (m.p. 145- 7°) was easily separated from the mixture by crystallisation.
Oxidation of the formyl pyrrole 23 using silver oxide in aqueous methanol10 gave the corresponding
4- (2'-nitrophenyl)pyrrole-2-carboxylic acid, CllHSN 2O 4 (24), which on treatment with diazomethane

N,O,, m.p. 114° (82% yield from 23).

gave the pyrrole 3, C1 2H10 203

We wish to thank Mr. Nakahira of the Fuijisawa Pharmaceutical Co. Ltd. for supplying us with a

complete English translation of the text of reference 9a).

One of us (A.H.R.) thanks the S.R.C. for a Maintenance grant.
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