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The base-catalyzed reaction of 2-(3',4'-methylenedioxy- 

pheny1)cyclohexanone (la) and 5,5-ethylenedioxy-2-(3',4'- - 
dimethoxyphenyl)cyclohexanone (2a) - with ally1 bromide in 

the presence of 18-crown-6 afforded the 2-allyl-2-aryl- 

cyclohexanones (lb and 2b) in good yields, which was ap- - - 
plied to the synthesis of (f)-mesembrine (3). - 

In the course of our studies1 on the synthesis of Amaryllida- 

ceae alkaloids, we found that the alkylation of 2-(3',4'-methyl- 

enedioxyphenyl)cyclohexanone (la)' - and 5,5-ethylenedioxy-2-(3',4'- 

dimethoxyphenyl)cyclohexanone (&) with allyl bromide or acrylo- 

nitrile in the presence of a phase transfer catalyst2 (18-crown- 

6) took place readily at their benzylic positions to give the cor- 

responding 2-alkyl-2-arylcyclohexanones (1b.c - and - 2b). The Pre- 

sent paper is concerned with the synthesis of (2)-mesembrine (3) 
3 

- 

t Dedicated to Prof. Dr. A. Butenandt on the occasion of his 

seventy-fifth birthday. 



starting from E. 
A mixture of la (436 mq, 2 mole), ally1 bromide (291 mq, 2.4 

mole) and 50% aq. sodium hydroxide(3 ml) in benzene (3 ml) con- 

taining 18-crown-6 (26.5 mq, 0.1 mole) was heated at 70-75O for 

1.25 hr with stirring. Usual work-up of the reaction mixture gave 

an oil (588 mg), which was chromatographed over silica gel with 

beneene-ethyl acetate (10:l) to afford 2-allyl-2-(3',4'-methylene- 

dioxyphenyl)cyclohexanone (lb)4 - (495 mg, 96%), bp 140°/0.02 mm. 

5 6 (bath temp.) (mp 46-47") [IR v(CHC13):1710 cm-l(c=o);NMR 6:5.76- 

4.60 (m, 3H, CH2=CH-) ; M S ~  m/e:258 (M+) 1. Similar reaction (room 

temp., 0.5 hr) of with acrylonitrile produced the 2-cyanoethyl- 

cyclohexanone (G) (60%). bp 170°/0.05 mm.(bath temp.). On the 

other hand, the reaction of with chloroacetonitrile yielded two 

kinds of glycidonitriles (4)(36%), - though their stereochemistry was 

not determined yet. 
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Then, the above reaction of la was extended to &. 

The starting material (2) was synthesized asfollows. The an- 

nelation (benzene, room temp., 22 hr) via a pyrrolidine enamine of 

8 homoveratraldehyde with methyl vinyl ketone followed by heating 

(8 hr) in acetic acid qave a mixture of twocyclohexenonesdepend- 

ing on the position of double bond, which was treated with ethy- 

lene glycol to furnish 4,4-ethylenedioxy-(3',4'-dimethoxypheny1)- 

cyclohex-1-ene (5) (42% from the aldehyde), mp 77.5-7E0(n-hexane- 
ether). Hydroboration-oxidation of 5 qave the cyclohexanol (5)  

(88%), mp 118-118.5"(ether), which was oxidized with chromic tri- 

oxide-pyridine in methylene chloride to afford 2 (91%), mp 94- 
9 95.5O(MeOH) [IR v (CHC13) :I710 cm-'(c=o) ;NMR 6:3.95 (s, 4H, q a 2 0 ) ,  

+ 
3.65-3.35(m, lH, 2-H), and 2.70(s, 2H, 6-H);MS m/e:292(M ) I .  

The base-catalyzed reaction (room temp., 0.5 hr) of 5 (1 m- 
mole) with ally1 bromide (1.2 mole) yielded an oil, which was 

chromatographed over silica gel with benzene-ethyl acetate (10:l) 

to give 2-allyl-5,5-ethylenedioxy-2-(3',4'-dimethoxyphenyl)cyclo- 

hexanone (2b) (oil, 69%) [IR v (CHC13) :1710 Cm-l (c=o) ;NMR 6 :5.73-4.70 - + 
(m, 3H, CH2=CH-) and 3.90 (s, 4H, 0CH2CH20) ;MS m/e:332 (M ) 1 accompani- 

ed by a small amount of an oil ( I )  [IR v(CHC13) :I650 ~~-'(c=cHc=o); 



+ 
NMR 6:6.20-4.75(m, 7H, 2xCH2=CH- and 6-H);MS m/e:372(M 11 .  

The c o n v e r s i o n  o f  2 i n t o  3 was a c h i e v e d  i n  t h e  f o l l o w i n g  man- 

n e r .  Sodiurnborohydride r e d u c t i o n  of * i n  methanol  fo l l owed  by 

a c e t y l a t i o n  (Ac20-pyr id ine)  y i e l d e d t h e  a c e t a t e  ( 8 ) ( 9 5 %  from E), mp 

9  
85 .5-86O(ether )  [ IR " ( K B r )  : 1730 cm-1(OCOCH3) ;NMR 6 :5.40-4.65 (m, 4 H .  

CH2=CH- and 1 - H I  and 1 .95  (s ,  3H, 0COCH3) ;MS m / e :  376 (M+)  I .  Oxi- 

d a t i o n  of  8 w i t h  osmium tetroxide-sodiummetaperiodate i n  aq .  d i -  

o ~ a n e ~ ~  gave t h e a l d e h y d e  ( 9 ) ( o i l ,  p 75%)[IR " ( f i l m )  : I750 (OCOCH31 and 

1720 c m - l ( c ~ 0 )  ;NMR6:8.15(t,  J=4 Hz, l H ,  C H O ) ,  5 . 1 1 ( t ,  J=8  Hz, l H ,  1- 

H)  , 2.60 ( d ,  J=4 Hz, 2H. s 2 C H O ) ,  and  2.02 (s ,  3H, 0COCH31 ;MS m/e:378 

(M'] I .  Reduc t ive  a m i n a t i o n l o  (room temp. ,  3 days1 o f  t h e  c r u d e  

a ldehyde  (9) w i t h  methylamine h y d r o c h l o r i d e  and sodium cyanoboro- 

h y d r i d e  i n  methanol  fo l l owed  by h e a t i n g  ( 0 . 5  h r )  w i t h  10% hydro-  

c h l o r i c  a c i d  gave ,  on p u r i f i c a t i o n  by t h e  p r e p a r a t i v e  t h i n  l a y e r  

chromatography,  (f)-mesembrine (J) ( o i l ,  49%) [ p i c r a t e ,  mp 173-175O 



(EtoH-EtOAc) (lit.3C mp 171.5-172.5 ' )  1 .  The s p e c t r a l  d a t a  ( I R ,  

NMR) of 3 w e r e  i d e n t i c a l  w i t h  tbse of t h e  n a t u r a l  a l k a l o i d  d e s c r i b e d  

i n  t h e  l i t e r a t u r e .  3b  
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