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Abstract: Sxnthcscs of irnigaine 1 and the N-mcth31 dcrivatixe 111 uere performed starting from chiral 
building block 2. Sxnthctic and spectroscopic data arc gixen including the absolute structure of 1 by an 
X-ray structure of the h.~drochloride Q 1998 Elsevier Science Ltd. All rights reserved. 

The alkaloid irnigaine 1 was first described in 1995 by Melhaoui and Bodo  and is a recent  representat ive o f  

the group  o f  2,6-disubst i tuted 3-piper id inols  It was isolated in small amounts  f rom the tubers  o f  Ari.~arum 

vulgate ( A r a c e a e )  The biological activity was  examined,  its s t ructure and relative configurat ion were  elucidated 

and the absolute configurat ion was p roposed  on the basis o f  its optical rotation. 1 

Since the ass ignment  o f  the absolute configurat ion was in contradict ion to previous results from our g roup  

regarding this class o f  all-cis-piperidinols 2-3 we  decided to synthesize (2R,3R,653-! 4 and also (2t¢,3R~653-10 

according to Scheme 1 
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i) 0.2 cq LiCI. O. 1 eq CuCI 2, 1 cq 3. 5 2,5 cq PhMgBr. THF. ()°C -~ rt. 2411. F(?. 93%0. ii) McOH. cat. HCI. RF, lh. FC, 99% iii) 1. I 
cq CBr 4, 1.15 eq PPh 3, DCM, 1)°C, lh. FC, 100%. i~) 1.4 eq 6, Mg. THF. lh RF --~ It, 1.0 eq (4R.5R)-2, 2 rt. 45min, FC, 87%. v) 12 
eq tBuOH. 10 eq Li. EtNH 2. lh -78°C ~ rt. FC. 96%. xi) 1.5 eq DDQ. PhCH 3. IO0°C, 24h. FC (Alox N. then SIO2). 78% (contains 
~12% 9). xii) 0.67 eq Jones" reagent, acetone. 0°C, 5min, FC. 91%. viii) 10 cq 2N NaOH. EtOH, RF. 3.5h: 10% Pd/C, McOH. H 2. 
14h, rt. 90% (2 steps). 1.43g ix) 3 eq Et3N, 2 eq Boc:O. DMF. 60°C. 2h, FC, 88%. x) 5 cq LiAIH 4. RF, 14h. FC. 6/)%. 

Scheme 1. Syntheses  of (2R,3R,6S)- i rn iga ine  1 and o f  N-methylirnigaine (2R,3R,6S)-I0.  6 
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Whereas the natural oc- 
curring alkaloids have often been 
isolated on a mg scale we ob- 
tained (2R,3R,6,~-I on a gram 
scale (1.43g, 6 steps, 53% over- 
all yield starting from 2) The X- 
ray structure of the hydro- 
chloride of 17 (Figure 1) re- 
presents the correct absolute configuration 
of the molecule and is independent evidence 
for the ( )-(2R,3R,6~S)-configuration of  1 
and, respectively, for the (+)-(2R,3R,65,)- 
configuration of 10. With these results at 
hand, the (2S, M~;6R)-configuration sug- 
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Figure I X-ray crystal structure of(2R,3R,6,S)-I - HCI. 

[,~]~,° (CHCl3) 
synthesized (2R,3R,65,) isolated from natural source 

! -9.2 °(c = 1.085) -14 °(c 0.3) 
1 - HCI +2.84 (c:- 0.95) 
10 +15.41 (c = 1.22) -8.0 (c = 5.0) 
10-HCI +6.53(c 1.01) 

gested in the literature for the isolated alkaloids seems to be questionable. The Table shows that derivatives of 
iruigaine display great varieties in their optical rotations. A determination of  absolute configuration of  the free 
base irnigaine 1 by correlation of  its optical rotation to that of  the hydrochloride of the piperidinol cassine 8 is 
clearly not possible, and leads to the questionable results. Inconsistently the rotatory data of the natural 
derivatives would have suggested that irnigaine and N-methylirnigaine belong to different stereochemical 
families, which is unlikely for biogenetic reasons. 

This is probably a result of  the difficulties of isolating pure natural materials in small amounts, so these 
inconsistencies can only be resolved after isolation of further material. Consequently a clearcut assignment of 
absolute configurations to the natural products is not possible at present. 
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