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A NEAT SYNTHESIS OF GEIBALANSINE. 0-ACETYWEIBALANSINE, 

RInALININE AND PLATYDESHINE 

Uanian Ramosh. Ponnuaamy Rajamanickam and Per ieppa Shenmugam 

Department o f  Chemistry, W e r a t h i a r  University,  Coimbatore-641046. I n d i a  

Abs t rac t  - A convenient h igh y i e l d  methodology h a s  been evolved f o r  

t h e  synthesis of ge iba lans ine ,  0-acetylgeihalansine.  r i h a l i n i n e  and 

platydesmine s t a r t i n g  from atanine.  

Two new a l k a l o i d s  c a l l e d  ge iba lans ine  and 0-acetylgeibalansine were i s o l a t e d  

r e c e n t l y 1  from Gei le ra  Balansae and proved to be t h e  pyranoquinolines la and 

r e s p e c t i v e l y .  Even p r i o r  t o  isolation a s  a na tu ra l  product,  la waa obtained by 

Grundon e t ' a l ? ,  a, a minor product,  i n  t h e i r  syn thes i s  of platydesmine (a) by way 

of epoxidat ion of 4-methoxy-3-(3-methylhut-2-eny1)-2-quinolone (3 ) .  now known a s  

1 2 
a r R ; H t  h r R = C O C H  a r R-=Hg h r R =  COCH 

3 3 

t h e  a l k a l o i d  atanine314 and t reatment  of t h e  epoxide ( k )  with 2N hydrochlor ic  acid. 

We wish to  p resen t  now an a l t e r n a t i v e  hut  elegant methodology f o r  d e r i v i n g  t h e  

t i t l e d  a l k a l o i d s  from 2, a new syn thes i s  of which has  r e c e n t l y  been repor teds  from 

t h i s  l abora to ry .  Reaction of 2 with i o d i n e ,  i n  t h e  presence of s i l v e r  a c e t a t e  

(two f o l d  excess )  i n  g l a c i a l  a c e t i c  ac id ,  gave s s i n g l e  product i n  80% y i e l d ,  

i d e n t i f i e d  a s  3,4-dihydro-3-acetoxy-5-methoxy-2,2-dimethyl-2H-pyrano [2,3-b7 quino- 

l i n e  (*), on the  b a s i s  of i t s  a n a l y t i c a l  and spec t ra l  d a t e  which corresponded 

1 
t o  t h a t  of ace ty lge iha lans ine  . The syn thes i s  o f  t h i s  a l k a l o i d  hae no t  h i t h e r t o  

been repor ted.  

On h e a t i n g  wi th  2% hydroch lor ic  a c i d  i n  ethanol,  b r e a d i l y  afforded the  a l k a l o i d  

ge iba lans ine  (la), t h e  mp and s p e c t r a l  d a t a  of which corresponded t o  those  repor -  

t ed  f o r  t h e  a u t h e n t i c  sample1'*. With the  view t o  adducing f u r t h e r  a t t e a t a t i o n  of 
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the pyranoquinoline s t r u c t u r e  assigned f o r  t he  products & end b, both were 

heated with polyphosphoric ac id  when they r ead i l y  underwent dehydration and de- 

hydroacetoxylation respec t ive ly  t o  give 5-methoxy-Z,2-dimethylpyran0[2,3-b]quinol- 

ine  (I), the  s t r uc tu r e  of which was confirmed by s p e c t r a l  da ta  and by i t s  ready 

5 reduction (HZ. P ~ / c ,  5%)  t o  t he  known 0-methylkhaplofoline ( 6 )  . The transform- 

ation of & and 2 to 5 i s  s im i l a r  t o  t ha t  of 3-acetoxy- o r  3-hydroxy-2,3-dihydro- 

furo k.3-b] quinoline6 which with the  same reagent,  gave furo [2,3-b] quinoline. 

2 
l a  on hea t ing  with methyl iod ide  furnished, as  reported by Grundon e t  a l . ,  t h e  - 
hydrox~yranoquino lone  1, the  mp and s p e c t r a l  c h a r a c t e r i s t i c s  of which exac t ly  

7 corresponded t o  t ha t  of r i b a l i n i n e  (1 )  . 
I n t e r e s t i ng ly  t he  epoxide 4 (prepared from 2 and perhenzoic ac id)  when boi led with 

~ ~~ . ~~ 

a solut ion of sodium bicarbonate  i n  aqueous methanol gave nea t l y  platydesmine (3) 

i n  70$ y i e ld ,  un l ike  i n  t h e  acid-treatment2 which l e d  t o  a mixture of & (28%) and 

(40%). Proof o f  t he  s t r uc tu r e  a f o r  the  product was obtained by i t s  ready 

8 
conversion t o  acetylplatydesmine (s) by hea t ing  with a c e t i c  anhydride and 

8 
pyridine . 
n u s ,  by choosing proper re-ents and condi t ions,  t he  prsnylquinolone 2 oan he 

syn the t i sa l ly  manipulated t o  y i e ld  exc lus ive ly  the  pyranoquinoline 2 and from i t  

la ,  o r  t h e  furanoquinoline a. - 
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EXPERIMENTAL 

Nel t ing  p o i n t s  were determined on a Boe t ius  microheating t a b l e  and a r e  uncorrsctcd.  

1 
The H-NMR s p e c t r e  were recorded on a H i t a c h i  R-600 spectrometer (RT). . The I R  

s p e c t r a  were recorded on e Perkin-Elmer m d e l  597 apectrcphotometer.  

0-Acetylaeibalansine  (fi) - 1 (245 mg, 0.00lm) was d i s so lved  i n  g l a c i a l  a c e t i c  

a c i d  (12 ml). After  a d d i t i o n  o f  s i l v e r  a c e t a t e  (335 mg, 0.002m). i o d i n e  (255 mg, 

0.001m) was added i n  smal l  Por t ions  t o  t h e  Vigorously a t i r r e d  mixture over  a period 

of  1 h a t  room temperature.  After  t h e  add i t ion ,  t h e  r e a c t i o n  mixture was s t i r r e d  

f o r  an a d d i t i o n a l  hour.  The s i l v e r  i o d i d e  P r e c i p i t a t e  was f i l t e r e d  and washed 

with chloroform. The chloroform e x t r a c t  was washed success ive ly  wi th  d i l u t e  so lu -  

t i o n s  of sodium b ica rbona te  and sodium th iosu lpha te  and then wi th  watsr.  I t  was 

d r i e d  over anhydrous sodium au lpha te  and evaporated. The r e s i d u e  obta ined,  was 

Placed over  a column of alumina and e l u t e d  With benzene-ethyl a c e t a t e  (1911). 

Evaporation of  t h e  so lven t  furnished 2 as colour less  c r y s t a l s .  It wea r e c r y a t a l -  

l i s e d  from benzene a s  c o l o u r l e a s  needles  (240 ag, am), mp 138-139°C; i r ( c c 1 4 )  r ? 
2850, 1720, 1600, 1380, 1360 and 1220 cm-'; nmr(cc14)r6  1.45(a,6H, - A ( C ~ I ? ) ~ ) ,  

~ . ~ ( s , ~ H . o c o c ~ ~ ) .  3.2(dd,ZH, J = 14 and 5 HZ,-CH_Z-&OAC), 3.9(s,?H,0Cg3), 5.15 

( m , l H , - & O ~ c ) .  7.1-7.7(rn,7H,C7,Cg and C -H) and 7.85(dd.lH, J = 9 and 3 Hz,C6-H); 
9 

m/e = 301. 

Geibelanaine  (9) - A mixture of  fi (300 mg) and 2% e t h a n o l i c  hydroch lo r i c  a c i d  

(30 ml) was re f luxed  f o r  5 h and t h e r e a f t e r  concentreted t o  a s m a l l  hulk  under 

reduced pressure. On d i l u t i o n  with i ce -co ld  watsr a p r e c i p i t a t e  was formed, vhich 

was f i l t e r e d  and d r i ed .  R e c r y s t a l l i s s t i o n  of the s o l i d  from benzene-ethanol a f f o r -  

1 
ded 3 a s  co lour leas  c r y s t a l s  (220 mg, R5%), mp 175-176'C; l i t  . mp 179'C. lit2. 

mp 175-176'Ci i r ( I C ~ r ) l  ? 3350 and 1610 Em-' ,  nmr(cLX13)1 6 1 . 4 ( s . 6 H . - ~ i ~ H  ) ), 
-3 2 

2.8(ddrlH, J 12 and 5 Ha, a 'He of  -cH_~-&HDH), 3.25(dd.lH, J 12 and 5 He, a 

'He of  -CH -2 -&OH), 3 . 9 6 ( m , l H , - ~ ~ H ) .  4 . 0 ( s . ? H . 0 ~ ~ ~ ) ,  7.2-7.9(mr3~,c7.C8 and c ~ - H )  

and B . l ( d d . 1 ~ .  J = 9 and 3 Hz, C6-H)) m/e = 259. 

Treatment o f  wi th  polyphosphoric a c i d  - 2 (150 mg) w a s  mixed with polyphosph- 

Orio a c i d  ( 1  g )  and hea ted  on a steam ba th  f o r  3 h end then poured i n t o  i c e  water .  

It was f i l t e r e d  and t h e  c l e a r  f i l t r a t e  was bas i f i ed  wi th  d i l u t e  aamoniacal s o l u t i o n  

and e x t r a c t e d  wi th  chloroform. The chloroform e x t r a c t  was d r i e d  over  anhydrous 

sodium s u l f a t e  and evaporated.  The p a l e  yellow res idue  obta ined was placed over  

a column of a l m i n a  and e l u t e d  with benzene. Evaporation o f  t h e  aolvent  fu rn i shed  



2 c o l o u r l e s s  c r y s t a l s .  I t  was r e c r y s t a l l i s e d  from petrol-benzene aa  c o l o u r l e s s  

needlea ( 100 mg. 83%). mp 69-70'C) i r ( c c 1 4 )  I 9 2900 and 1590 em-', nmr(cc14) r 6 

I -  ) ), ~ . ~ ( S , P , O C H _ ~ ) ,  5 . 9 ( d . l ~ ,  J = 9 H Z ,  ~ r r - c ~ = c k - ) ,  7.6-7.8(m94H, 3 2 

c C C -H and A r - C ~ C H - )  and 8,0(dd, l ~ ,  J = 9 and 3 Hz, c6-H): m/e - 241. 
7' 8 9 

Treatment of with polyphoaphoric a c i d  - was t r e a t e d  with  polyphoaphoric 

acid and the Product worked UP a s  i n  t h e  above &e. It was found i d e n t i c a l  i n  

a l l  r e s p e c t s  (mp,  ir, nmr) wi th  5 der ived  from 2. Yield : 77%. 

Hydrogenation of 2 - To a s o l u t i o n  of 2 (240 mg) i n  g l a c i a l  a o e t i e  acid  (30 ml) 

was added pd/C 5 30 w) and shaken with  hydrogen a t  60 l b  i n  a P a m  hydrogenator 

f o r  4 h ,  The c a t a l y s t  waa f i l t e r e d  off and t h e  s o l u t i o n  was d i l u t e d  with  watar ,  

neu t ra l i aed  with  aqueous ammonia and e x t r a c t e d  with chloroform. The chloroform 

ex t rac t  a f t e r  drying was evaporated and t h e  res idue  was chromatographed over  

alumina i n  benzene t o  furnish 6 a s  a c o l o u r l e s s  ao l id .  I t  was r e c r y s t a l l i a e d  

from benzene-petrol a s  co lour less  need les  (180 mg. 75%). It was found i d e n t i c a l  

i n  a l l  r e s p e c t s  wi th  0-methylkhaplofoline5 (mp. ir,  nmr). 

Ribal inins  ( 7 1  - A mixture o f  & (60 mg) and methyl i o d i d e  (10 ml) was heated 

under r e f l u x  f o r  12 h. Evaporation o f  t h e  excess reagent  furnished 1 a s  an amorph- 

ous s o l i d .  It was r e c r y s t a l l i s e d  from benzene-ethanol a s  co lour less  c r y s t a l s  

(55 mg, 9 w ) :  mp 232 - ~ 3 4 ~ C ( d e c ) )  i r ( ~ ~ r ) r  ? 3200 and 1620 om-': n m r ( C ~ ~ 1  ) 1 6 
3 

1.35 and 1 . 5 ( 2 s , ~  e a c h , - h ( ~ ~ ~ ) ~ ) ,  2 . 9 4 ( d , ~ ,  J = 4.5 Hz, A ~ - c ~ ~ - & o H ) .  3.58(s,3H, 

NCH -3 ), 3 . 9 2 ( t , l H , - ~ H ~ - & O H ) ,  7.2-7.9(m,31,C7,C8 and C 9 4) and 8.2(dd,lH, J = 9 and 

3 H z  C6-H). 

Platydesmine ( 2 a )  - 2 (245 mg) was s t i r r e d  v i t h  perbenzoic a c i d  i n  chloroform (30 m$ 

f o r  30 h a t  room temperature and was then d i l u t e d  with  more chloroform. It was 

f i l t e r e d  and- the ohloroform s o l u t i o n  was washed with d i l u t e  sodium b ica rbona te  
~ ~. ~ .~ ~ - ~= 

so lu t ion ,  d r i e d  over anhydrous sodium su lpha te  and then evaporated under reduced 

p r e s m r e .  The r e s u l t i n g  epoxide vas  then mixed with methsnol(25 ml) t o  which 6 m l  

of a 4% so lu t ion  of sodium b ica rbona te  i n  water  was added and then r s f luxed  f o r  

8 h. Af te r  removal of the  solvent  under reduced p ressure ,  i t  was d i l u t e d  with  

water and e i t r a c t e d  wi th  chloroform. The chloroform e x t r a c t  v a s  washed with water, 

dried over  anhydrous sodium ~ u l p h a t e  and evaporated when a s o l i d  product  showing 

a s i n g l e  spo t  i n  i t s  t l e  a n a l y s i s  ( s i l i c a  g e l ,  chloroform) was obtained.  It was 

fu r the r  p u r i f i e d  by ohromatography over  alumina i n  chloroform and r e c r y a t e l l i s e d  

from chloroform c o l ~ u ~ l ~ ~ ~  c r y s t a l s  (180 m g ,  70$), mp 137-138'~. lit??' mp 
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137-138T; i r ( ~ ~ r ) s  3 3200 m d  1600 m-': nmr(C~C1 ) i  1.15 and 1 .5(2a ,yI  each. 
3 

- ~ ( c H  ) , 3.25(dd.lH, J = 14 and 9 HE.  a ' H '  of -cli2-), 3.55(dd,lH. J = 14 and 
-3 2 

6 HE. a 'H '  of -CH - ) ,  ~ . O ( S , ~ I , O C H _ ~ ) ,  4 . 7 ( d d . l ~ .  J = 9 end 6 H Z , - C H ~ - C ~ - ) .  7.0- 
-2 

7.7(m.3H,C6,C7 and c ~ - H )  and 7.9(dd,lH, J = 8 and 6 Hz,C - H ) $  m/e = 259. 
5 

Acetylplatydesmine (2b)  - (260 mg) was refluxed with a c e t i o  anhydride (1 m 1 )  

i n  p y r i d i n e  (2 .5  m l )  f o r  5 h and t h e  excess reagents  were removed under reduced 

p ressure .  The r e a i d u e  obta ined war d l l u t e d ' v i t h  water  and e x t r a c t e d  wi th  chloro-  

form. The c h l o r o f o m  e x t r a c t  was washed severa l  t imes wi th  water  and then d r i ed .  

Evaporation of the  so lven t  furnished 2. I t  was r e o r y s t a l l i s e d  from benzene a s  

needlea ,  mp 1 2 6 - 1 ~ 7 ~ C ,  lit8. mp 126-127"Ci i r ( c c 1 4 ) r  3 2990, 1730, 1600 c;'; nmr 

(cCCl7)1 61.25 and 1.5(2s.3H e a c h , - & ( ~ H _ ~ ) ~ ) ,  1.95(s,3H,OCOCH ), 3.k(d,ZH, J = 6Hz. 
-3 

-CH -2 -cH-) ,  4.15(a.yI.OM_j), 5 .h( t , lH,  J = 6 Hz,-CH -CH-). 7.05-7.8(mr3H.C6.C7 and 
2 - 

and 7 . 9 ( d d . l ~ ,  J = 8 and 6Hz.C5-H)i m/e=  301. 
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