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SYNTHESIS OF ALKALOIDS, (?) -SCELETIUM ALKALOID A4 AND (f) -N-ACETYLTORTUOSAMINE 
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Abstract - Synthesis of alkaloids, (f)-Sceletium alkaloid A4 and (f)-N- 

acetyltortuosamine, was accomplished by application of a new method for 

constructing cycloalkenopyridines by thermal rearrangement of oxhe 0-ally1 

ethers. 

Sceletium alkaloid A4 (l)la-' and A-acetyltortuosamine (2),' characterized by 5,6,7,8-tetrahydro- 

quinoline structure, were isolated from Sceletium species and syntheses of the former have been 

completed by several We aimed at an alternative synthesis of these alkaloids by applica- 

t i m  o: a new synthetic method7 for cunsrructing cycloalkenopyridine ring system. 

(2)-Mesembrine, which was synthesized from 3,4-dimethoxyphenylacetonitrile by tracing the method 

reported by Stevens and ~entland,~ was treated with 0-allylhydroxylamine (4) in ethanol in the 

9 
presence of sodium acetate to give (*)-mesembrine oxime 0-ally1 ether (5) as an oil in 75% yield. 

Heating of the mime 0-ally1 ether (5) in a sealed glass tube at 170-180'C (bath temperature) under 

air gave two products as expected, both of which were isolated in pure forms by preparative thin 

layer chromatography on silica gel. The less-polar one1' was obtained in 18% isolated yield, and its 

spectral data and mp (153-155'C) exhibited good identity with those of (2)-Sceletium alkaloid A4 

reported in 1iterat~re.l''~ The other was obtained as a colorless oil in 20% isolated yield, the 

spectroscopic properties of which suggested the structure (6)11 as the regioisomer of (1). Hydrogena- 

tion (H21Pd-C) of (1) gave (f)-tortuosamine (7), 1b,c,12 the fact confirming, in turn, the synthesis 

of (1). Acetylation of (t)-tortuosamine (7) gave (f)-N-acetyltortuosamine (d3 in 83% yield. 

2 
Spectroscopic properties of the latter showed good agreement with those described literature. 
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CHCl 1 
9) I R  vmax 3 &': 1630 (C-N); 8-Nm (CDC13) S:2.35 (3H, s, NCH3), 3.85 (6H, s,  Om3 xZ), 4.49 

+ (2H, m, 0-CH2), 5.14 (28, m, = a 2 ) ,  6.00 ( lH,  m, -CH=); MS mlz 344 (M ). 

10) mp 153-155°C; IR " 2 2 3  m-': 1610, 1580; $-NMR (CDC13) 6: 2.35 (38, s ,  NIX3), 3.72 (3H, s .  

0CH3), 3.83 (3s.  s,  Om: ), 6.51-6.60 (3H, aromatic-H),  7.17 (lH, dd,  J=5  and 8Hz. 3-H), 7.56 
3 

+ 
(lH, dd, J = 2  and 8Hz, 4-H), 8.47 ( lH,  dd, J=2 and 5Hz, 2-H); MS mlz: 324.1832 (M , c a l c d  f o r  

C20H24N202. 324.1838). 

11) IR " 2 2 3  GI: 1610. 1590; $-NMR (CDC13) 6 :  2.44 (3H, s,  NIX3), 3.79 (38, s, PCH3), 3 .83  

(3H, s, OCH ) ,  6.72-6.79 (3H, m ,  aromatic-HI, 7.03 (lH, dd,  J=5  and 8Hz, 3-H), 7.27 (lH, dd ,  
3 

+ 
J.2 and 8Hz, 4-H), 8 .41  (1H. dd,  5=2 and 5Hz, 2-H); MS mlz: 324.1842 (M , c a l c d  f o r  C20H24N202 

324.1838). 

12) J .  K o y a m a , ' ~ .  sugita, y. s ~ z u t a ,  and H. I r i e ,  H e t e r o c y c l e s ,  1981, 1 6 ,  - 969. 

1 
13) mp 122-124'C; IR v 2 2 3  cot-': 1635 (CO); H-NMR (CDC13) 6:  1 .83  and 1.94 (3H, 28, 'cOCH~). 

2.76 and 2.81 (3H. 28, NCH3), 3.81, 3.84, a n d  3.86 (6H, 3 s ,  OM X2) (2:1:1), 7.09 (lM, dd, J=5 
3 

1 
and 8Hz, 3-H), 7.50 (lH, dd,  J=2 and 8Hz, 4-H), 8.38 (lH, dd,  J = 2  and 5Hz, 2-H); H-Nm (DMSO- 

D6) a t  90°C 6: 1 .80  (3H, b r . s ,  COCH ), 2.62 (3H, br.., NIX3), 3.72 (6H, s,  0CH3 x2),  7.10 
3 

(1% dd, 5=5 and 8Hz, 3-H), 7.56 (lH, dd,  3=2 and 8Hz, 4-H), 8.26 ( lH,  dd,  J=2 and 5Hz, 2-H); 

+ 
MS mlz:  368.2094 (M , c a l c d  f o r  C22H28N203, 368.2099). 
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