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CHIRAL SYNTHESIS O F  T H E  INTERMEDIATE O F  ATISINI? 
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Absfracf -The chiral key intermediate, (+)-(lR,SR)-3-benzyl-I-  

methoxymethyloxymethyl-5-mefhyl-9-methylen-3-aabicclo3.3.1m (2). for 

the synthesis of atisine (5) was prepared from dimethyl 3-benzyl-3- 

azabicyclo[3.3.l]nonan-9-one-l,5-dicarboxylate (6) by a chemical methodology. 

Recently we have developed an efficient route to a diterpene alkaloid, atisine (5), via the intramolecular double Michael 

reaction ( D M )  of the enone-ester (31.' Furthermore the optically active methoxymethyl ether (2) was prepared by way of 

lipase-catalyzed acylation of the diol (1) and transformed into the naturally occurring enantiomeric form of atisine (S).Z 

Simultaneous study by chemical means led us to find out an alternative route to the chlral intermediate (2) as follows. 

Scheme 1 

Reduction of dimethyl 3-benzyl-3-azabicyclo[3.3.l]nonm-9-one-L,5-dicarboxylate (6)' with lithium methylbomhydride in 

ether, followed by benzaylation, gave, in 91% yield, a mixture of two stereoisomers in a ratio of 7 : 1. The major isomer 

(7),t mp 138 - 140°C, was readily isolated by flash chromatography on silica gel. Hydmlysis of the dibenmate (7) afforded 

quantitatively the mol(8). mp I27 - 129 'C, whose stereosmcture was determined on the basis of IH nmr nOe experiments 

of the comsponding macetate (9).t Namely, 8% nOe effects were observed between the hydrogen at the C-9 position and 

N(CHz)2 of the macetate (9). 

+This paper is dedicated to the memory of Professor Tetsuji Kametani. 
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Reagents : (a) LiBEt3H. (b) PhCOCI, E g N ,  DMAP. 
(c) KOH, EtOH. (d) Ac2O, Et3N, DMAP. 

Scheme 2 

Heating a mixture of the uiol (8) and I-menthone in the prcsence of (+)-10-camphorsulfonic acid in benzene furnished a 

mixture of two stereoisomers (10 and 12) in a ratio of 1.2 : 1 in 92% yield. On the other hand, mmethylsilylation of the trio1 

(8). followed by treatment of the resulting tris-silyl ether with I-menthone in the presence of trimethylsilyl 

t r if l~aromethanesulfonate~3~ and a successive treatment with tetrabutylammonium fluoride, produced, in 94% yield, a 

mixture of the two stereoisomers (10 and 12) in a ratio of 2.1 : I .  Although two isomers (10 and 12) were inseparable at 

this stage, separation of two isomers was easily achieved by flash chromatogaphy after conversion to the acetates ( l l ) t  and 

(13)T (100% yield). It was considered that two other possible stereoisomers (14) and (15) were not formed because of 

severe nan-banded interactions. It was assumed from the inspection using Dreiding molecular models that the 

diastereoisomer (12) would have a more hindered molecular smcture campanng with the other isomer (10). The component 

having the desired stereostructure was hydrolized, in 97% yield, to the alcohol (12),: which was then oxidized to the 

aldehyde (16)t in 96% yield. On Wolff-Kishner reduction of 16, the methyl derivative (17)t was obtained in 68% yield. 

Removal of the c h i d  auxiliary of 17 was canied out by action of hydrochloric acid to form the d i d  (18)' in 92% yield. 

Reaction of the d i d  (18) with methoxymethyi chloride in the presence of diisopropylethylamine at 0 OC provided the 

secondary alcohol (19)t in 84% yield. Swern oxidation of 19, followed by Wittig reaction of the resulting ketone (2011 

(54% yield), furnished the olefin (Z),? [ a l ~ ~ ~ +  8.14' (c = 0.27, CHCI?), in 71% yield. The all physical properties of the 

olefin (2) including specific rotation were identical with those of the authentic compound, (aIoz7 + 8.10" (c = 2.02, CHCI,), 

which had k e n  correlated to atisine (5).2 
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(18) R = H 
'Ph 

(17) R = Me 

Reagents : (a) 1-menthone, CSA, heat. (b) ( I )  TMSCI, Et3N, 
(2) I-menthone, TMSOTf, (3) "BuqNF. (c) Ac20, 
Et3h', DMAP. (d) KOH. EtOH. (e) DMSO, (COC1)2; 
Et3N. (0 NH2NH2. H20, NeOH, triethylene glycol. 
(g) conc. HCI, MeOH. (h) MOMCI, 'F'r2NEt. (i) Ph3PMeRr, 

"BULL 

Scheme 3 



REFERENCES AND NOTES 

I. M. Ihara, M. Suzuki, K. Fukumoto, and T. Kamerani, J. Am. Chem. Soc., 1988,110, 1963. 

2. M. Ihara. M. Suzuki, and K. Fukumoto, J. Am. Chem. Soc., in the press. 

3. T. Tsuncda, M. Suz!ki, and R. Noyo", Termhedron Len., 1980,21, 1357. 

4. T. Harada, T. Hayashiya, I. Wada, N. Iwa-ake, and A. Oku, J. Am. Chem. Soc., 1987, 109, 527. 

* Ir (CHC14 and nmr (CDCI,) data : (7) Ir, 35M) (OH) and 1715 cm-I (C=O); nmr, 6 3.38 (ZH, s, NCHz), 3.87 and 4.40 

(each ZH, each d, each J 11 Hz, 2 x 0CH2), and 7.10 - 8.10 (15H. m, 3 x Ph). (9) Ir, 1730 cm~ '  (GO); nmr, 6 2.03 (6H, 

s, 2 x Ac), 2.05 (3H, s, Ac), 2.27 and 2.82 [each 2H, each d, each J 10 Hz, N(CH2)21, 3.42 (2H, s, NCH2Ph), 3.49 and 

3.88 (each 2H, each d, each J 10 Hz, 2 x 0CH2), 4.98 (lH, s, CHOAc), and 7.20 - 7.40 (5H, m, Ph). (11) Nmr, 6 0.80 - 
1.00 (9H, m, 3 x Me), 2.04 (3H, s, Ac), 3.17 and 3.70 (each lH, each d, each J l lHz, NCHd, 3.29 and 3.46 (each lH, 

each d, each J 14Hz. 0CH2), 3.60 (lH, s, OCH), 3.71 and 3.86 (each lH, each d, each J 11Hz. CH2 OAc), and 7.20 - 

7.40 (5H, m, Ph). (12) Nmr, 6 0.90 (9H, d, J 6Hz. 3 x Me), 3.79 (IH, s, CHO), and 7.25 (5H, br s, Ph). (13) Nmr, 6 

0.88, 0.89, and 0.91 (each 3H, each d, each J 7Hz, 3 x Me), 2.06 (3H, s, Ac), 3.10 and 3.46 (each lH, each d, each J 

11Hr. NCHz), 3.28 and 3.47 (each lH, each d, each J 13Hq OCH& 3.66 (lH, s, OCH), 3.79 and 3.82 (each lH, each d, 

each J llHz, CHz OAc), and 7.20 - 7.35 (5H, m, Ph). (16) Nmr, 6 0.83.0.89. and 0.94 (each 3H, each d, each J 7Hz. 3 x 

Me), 3.37 (2H, br s, NCH2), 4.00 (lH, hr s, CH), 7.22 (5H, br s, Ph), and 9.42 (lH, s, CHO). (17) Nmr, 6 0.72 (3H. 

s, Me), 0.84, 0.89, and 0.96 (each 3H, each d, each J 7 Hz, 3 x Me), 3.31 (2H, br s, NCH2), and 7.24 (5H, s, Ph). (18) 

Nmr, 6 0.85 (3H. s, Me) and 7.23 OH, br s, Ph). (19) 11, 35W c m t  (OH); nmr, 6 0.83 (3H, s, Me), 2.51 - 2.80 (4H. m, 

2 x NCHd, 3.28 (ZH, s, OCH2), 3.32 (2H, s, NCH2Ph), 3.34 (3H, s, OMe), 4.57 (ZH, s, OCHZO), and 7.28 (5H. br s, 

Ph). (20) Nmr, 6 0.88 (3H, s, Me), 3.31 (3H, s, OMe), 3.45 (ZH, s, NCHzPh), 4.56 (ZH, s, 0CH20), and 7.28 (5H, br 

s, Ph). 
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