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Syntheses of (-)-(2R,3R,65)-Irnigaine and (+)-(2R,3R,65)-N-Methylirnigaine
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Abstract: Syntheses of irnigaine 1 and the N-methyl derivative 10 were performed starting from chiral

huilding hlack 2 Sunthetic and enectrogronic data are oiven inclndino the aheolute ctructure of 1 by an
cunging 2ol L. Syniacelll ang SpeCirosCeopiC Gata are given nciucing g aoseauie siruciure o @ 3y an

X-ray structure of the hydrochloride. © 1998 Elsevier Science Ltd. All rights reserved.

The alkaloid irnigaine 1 was first described in 1995 by Melhaoui and Bodo and is a recent representative of
the group of 2,6-disubstituted 3-piperidinols. It was isolated in small amounts from the tubers of Arisarum
vulgare (Araceae). The biological activity was examined, its structure and relative configuration were elucidated

and the absolute configuration was proposed on the basis of its optical rotation. 1
Since the assignment of the absolute configuration was in contradiction to previous results from our group

regarding this class of all-cis-piperidinolsZ-3 we decided to synthesize (2R,3R,65)-14 and also (2R,3R,65)-10
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according to Scheme 1.
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) 0.2 ¢q LiCl, 0.1 ¢q CuCly, 1.q3,5 2.5 eq PhMgBr, THF, 0°C —» 1t, 24h, FC, 93%. ii) MeOH, cat. HCL. RF. 1h, FC, 99%. iii) 1.1

1182aDPPh. DOCM 0°C th FC 100% ivY1degs. Me THE ThRFE 51t | Qeq (AR SR)- 2 Amin F’F 8£7% x\l’)
Cq\l)l4 .12 Wy rru3, LACIVE, U 1, OO, LUU/0. IV L WY 6, Vi, 13300, LI D 77 1y, 1.V Wy (L, 0y s - *v.ruuu x 0.

eq 'BuOH. 10 eq Li, EtNH,, 1h -78°C -» 1t, FC, 96%. vi) 1.5 eq DDQ, PhCH,, 100°C, 24h, FC (Alox N, then Si0,), 78% (contams
~12%9). vii) 0.67 eq Joncs’ reagent, acetone. 0°C, 5min, FC, 91%. viii) 10 eq 2N NaOH, EtOH, RF, 3.5h; 10% Pd/C, McOH, H,.
14h, rt, 90% (2 steps), 1.43g. ix) 3 c¢q Et;N, 2 ¢q Boc,O, DMF, 60°C, 2h, FC, 88%. x) 5 cq LiAlH,, RF, 14h, FC, 60%.
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Scheme 1. Syntheses of (2R 3R,68)-irnigaine 1 and of N-methylirnigaine (2R,3R,65)-10
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presents the correct absolute configuration [l (CHCL,)
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ofthe malocila and fo fndanan dont oot donn, L .
U HIL UL allt 15 iutpriiaein tviaonee synthesized (2R,3R,6S) |isolated from natural source
for the (-)-(2R,3R,6S5)-configuration of 1 1 -9.2° (c= 1.085) -14° (c=0.3)
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gested the literature for the isolated alkaloids seems to be questionable. The Table shows that derivatives of
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vase irt gu 1 1 by correlation of its optical rotation to that of the hydrochloride of the piperidinol cassine® is
clearly not possible, and leads to the questionable results. Inconsistently the rotatory data of the natural

den'vatwes would have suggested that irnigaine and N-methylirnigaine belong to different stereochemical
families, which is uniikely for biogenetic reasons.

This is probably a resuit of the difficuities of isolating pure naturai materiais in smaii amounts, so these
inconsistencies can only be resoived after isolation of further materiai. Consequentiy a ciearcut assignment of
absolute configurations to the natural products is not possible at present.
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4 Spectroscopic data for 1; 2-Methyl-6-(9’~phenyl-nonyl)-piperidin-3-0l C,;H35NO (317.51). 'H NMR
(400MHz, CDCl3): 8= 1.09 (d, 3J= 6.4Hz; 3H, 2-CCHj), 1.21-1.39, 1.41-1.53 (2m; 17H, 4-CH,,, 5-
CH,, I’-7-CH,), 1.60 (quint, 3J= 7.2Hz; 2H, 8°-CH,), 1.89 (dq, 2J= 14.7Hz, 3J= 2.9Hz; H, 4- Cl—lﬂ)
2.47-2 56 (m; 1H, 6-CH,,N), 2.60 (t, 3J= 7.7Hz; 2H, 9’-CHy), 2.74 (dq, 3J— 1.5, 6.6Hz; 1H, 2-CHyy
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3.04 (S0, I, 5-L U), A1 LV, T.L9—17.0V (LI, Or1, Al-UIrlj ppin. b NMR UU vLr1a,
OO vy Qe 10 70 FA MOLT D) ’!C Q1 257274 7270729 20 A0 270 &1 MO KT 2021 21 &1 2211 27 ln 1A_S_
Lirugy). 0= 10.70 \A=LLI1}), &47.00, LU.LT, LT Dby LF VT, LT . Jhy L7.01y LZ.01, J1. 0, JL.1 1, JI. LV V70
CHj, I'-8’-CHj), 35.99 (9"-CH,), 55.77 (6-CHN), 57.20 (2-CHN), 68.07 (3-CHO), 125.55, 128.21

128.39 (Ar-CH), 142.92 (Ar-C) ppm. IR (CHCly): V= 3460, 3024, 2928, 2856, 1496, 1464, 1436, 1392,

1264, 1116, 1092 cml, MS (30°C): m/e= 317 (1), 316 (5, M*), 258 (2), 114 (100), 96 (10), 91 (22).

HRMS: cale. for C5yH35NO: 317.2719; found: 317.2720.

Side chain building block 3 was synthesized according to lit.2 and reference cited therein.

All synthetic intermediates were fully characterized and gave satisfactory analytical and speciroscopic data.

Crystal data for 1: C21H36CINO (353 96) monoclinic; space group: P 21(no. 4); a, b, ¢ [A): 7. 912(2)
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