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Abs t rac t  - 3 o m n  t r i f l u o r i d e  e t h e r a t e  t r ea tment  o f  7-methoxy - 
6-9-butyrolactone-3' -methyl-3' ,4 '  -eporyooumnrin (miommelumin) . 
a c o n s t i t u e n t  o f  i.licmmelum ~ u b e a c e n e  alume (r lutaceae) ,  a f fo rded  

an i n t e r e s t i n g  rea r ranaed  produot ,  psora len ,  i n  a d d i t i o n  t o  7- 

methowcoumarinyl-6-tetmnic a c i d  d e r i v a t i v e .  

The p resence  o f  a n  epory-laotone system at C6 i n  7-methoxy-6-3 -bu tymlnc tone-  

3' -methyl-3' .4' -eporycournarin (micmmalumin) (L) , a major c o n e t i t u e n t  o f  

I~licmmelum mmbesceng dlume (dutdceae)  , af fo rded  an i n t e r e s t i n g  and r a r e  system 

f o r  study. Th i s  system w a s  found t o  be  extremely s u s c e p t i b l e  as a result of  

which p roduc t s  were formed. not  on ly  due t o  t h e  opening up o f  t h e  epoxide r i n g  

but a l s o  due t o  t h e  d a ~ r a d a t i o n  of t h e  l a s t o n e  

Dn t rea tment  wi th  bomn t r i f l u o r i d e  i n  dry benvene a t  50°C under  R n i t r o g e n  

atmosphere f o r  3 h (2) undervent an I n t e r e s t i n g  rearrangement t o  g i v e  t h e  

l i n e a r  furanoooumarin. peora len  (2 )  i n  a d d i t i o n  t o  a new syetem. 7-methow- - 
c o u r g ~ r i n y l - 6 - t e t m n i c  a c i d  d e r i v a t i v e  (2 (Char t  1 ) .  

Ysora len  (2), CllI16U3 (14' 186). mp 1 5 8 ~ ~  (bensene) ,  y i e l d  51.k. appaaro t o  have 

been formed by t h e  damethylat ion o f  t h e  C7-methowl fol lowed by t h e  nuoleophilic 

a t t a o k  o f  t h e  C7-hydroxyl a t  C4, wi th  conoomitant opening up o f  t h e  o x i r a n e  

r i n g .  The i n t e r m e d i a t e  s p e o i e s  (4) undervent spontaneoue & r i n g  opening t o  g i v e  

p e o r a l e n  (Char t  1 ) .  

'The seoond p m h c t  (2) ), C15U12tJ6 (1.1' 288). mp 1 9 4 O ~  (beneene) h s e  been formed 

i n  154 y i e l d  v i a  t h e  g l y c o l  g) with eubeepuent dehydrat ion.  The g l y c o l  (5) 

could no t  be  i e o l a t e d  under  t h i s  r e a c t i o n  oondi t ion.  It was o b t a i n e d  aa  t h e  

major pmduot .  Cl5iIl4O7 (14' % 6 ) ,  mp 240°C (ace tone) ,  y i e l d  46$, on r e f l u x i n g  

miommelumin ( 1) With t r i f l u o r o a c e t i c  a c i d  i n  bensene. With b o m n  t r i f l u o r i d e  - 
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e t h e r a t e  (5)  a f fo rded  p m d u o t  e. The eame t e t m n i c  a o i d  d e r i v a t i v e  w a s  also - 
o b t a i n e d  by i r r a d i a t i n g  L) with s medium p r e s e u r e  mercury vapour lamp i n  

benzene f o r  11 h  (Char t  1 ) .  *he i n f r a r e d  spaotmm of  5 &owed t h e  p resence  of 

hydmlryl (3400 cm-I), a  6 - lao tone  system (1710 c m l )  a n d 3 - b u t y m l a c t o n e  u n i t  

(1760 om-'). %'he 8 0  1.ltiio lii-mmr mpeotrum i n  Owl3 showea t h e  s i g n a l s  f o r  t h e  

counar in  C -g and C -H at 6 6 . 2 7  and 7.69 respec t i t r e ly  (1H. d  each, J - 9 . 1  He) 
3 4  - 

and t h e  a m m a t i c  C--H and C -li as s i n ~ l e t s  at S 7.42 and 6.90 r e s > e o t i v e l y .  The 
1 - 8 - 

C -methaxyl exh ib i t ed  n s i n g l e t  a t  & 3.85. The C5,-H appenrad a t  6 5.67 (1ii.e) 
7  

a r c  t h e  v i n y l  methyl a t  6 1.68 ( 3 % .  8 ) .  The h y d m x y l  a t  C4, w a s  observed a t  

s 10.48 ( b r s ,  exchande%ble wi th  020).  

Mel t ing p o i n t a  were recorded  on xioflor b lock a p p a r t u s  and are uncor rec ted .  The 

uv e p e a t r a  ( i n  Y5$ aldehyde f r e e  e thano l )  were reaordod i n  V a r i a n  634  e p e c t m -  

1  pilotometer. t h e  ir  s p a o t r a  ( M r )  i n  2 e r k i n  U m e r  702, t h e  11-mr s p e o t r a  ( i n  

COC1. u o i x  '%A3 a s  i n t e r n a l  e tandard)  i n  JJJL (100 bnie) and 3rukor  At-400 (400 3 

1 )  spectrometers  and t h e  mass s y e o t r a  i n  70 e.v. i i i t a o h i  di4U 6L mama epeo tm-  

graph. 

Heac t i an  o f  i4icmrnaluinin (1) with J o r o n  T r i f l u a r i d e  L t h e r a t e  

To a  e o l u t i o n  o f  microioelunin (2) (500 mg) i n  dry beneene (50 ml) b u m n  t r i f l u o -  

r i d e  e t h e r a t e  (1 .5  ml) wne added under  a  n i t r o g e n  atmosphere. Tne r e a c t i o n  mix- 

t u r e  was ~ t i r r e d  at 50°c f o r  3 h .  I*e mix tu re  was a l lowed t o  s t e a d  at mom 

tempera tu re  overn igh t .  Th i s  wae poured o v e r  i c e  oh ips  and e x t r a o t e d  wi th  e t h y l  

a c e t a t e  ( 3 5 0  ml) .  ?he e x t r a c t  wae Washed with  29 sodium b ica rbona te  s o l u t i o n  

(3x50 ml ) ,  r a t e r  (3x50 ml) and d r i e d .  Th i s  wae concen t ra ted  and t h e  r e s i d u a  w a s  

chmmato~rap i red  o v e r  e i l i c a  gel .The benvene e l u a t e  a f fo rded  p s o r a l e n  ( 2 )  which - 
w a s  o r y s t a l l i a e d  f m m  benzene i ~ o u n d  i C, 70.23; 11. 3.56s. Calod. f o r  C H  0  : 

11 6 3  
C.  70.96; ii, 3 . 2 ,  mp 15e0c, y i e l d  57,L; h , a , ( d t ~ ~ )  r 329. 291. 246 and 212 nm 

( l o o  & = 3.78. 4.02. 4.39 and 4.24 r e s p e o t i v e l y j ;  gmlmar (UP) s 1120, 1630, 1580, 

1540, 1450, 1130, 820 cm-l; ~ ( c D c ~ ~ )  : 6 . B  1 8 ,  d, J = 9.5 115, 0  - 7.82 ( I H ,  
3  - 

d J = 9.5 1 ,  C4-U), 7.68 ( IH,  a ,  C 5 4 ,  1.48 ( i n ,  s, c8-3), 1.69 ( i n ,  d ,  J 

2.2 H a ,  c 2 , - d ) ,  6.83 1  d ,  J = 2.2 da, C3,-g); m/e 186(i4+), 158, 132, 1  104, 

102. 

The bensene - e t h y l  a o e t a t e  (4; 1 )  e l u a t e  y i e l d e d  t h e  t e t m n i c  a o i d  d e r i v a t i v e  u, 



c r y s t a l l i e e d  fmm Semene  (Found t U, 62.92; 11, 4.356. Calod. f o r  C15H12U6 8 

C ,  62.50; ii. 4 . 1 6  mp 1 9 4 O ~ ,  y i e l d  15%; Am,,(~t0ii) r 325. 254, 221 and 208 nm 

( l o g &  = 4.07, 3.05. 4.18 and 4.27 respeatively),jlnax(~tUH+lJeDtl) r 332. 236 and 

227 nm ( l o g &  = 4.09. 3.87 and 3.93 r e s y e o t i v e l y ) ;  Z(,,(~ar) r 3400. 1760, 1710, 

1620, 1560, 1130, 820 c m l ;  m : 8 ( I  260, 244, 204, 187, 176. 

a e a c t i o n  O P  r i i cm~ne lun in  with 9 r i f l u o r a  Aoetic Aoid 

14icmmalumin \ a 0  mg) was diuoolved i n  dry benveno (25  ml) end t o  it t r i f l u -  

u m a c e t i o  a o i d  ( 2  ml) i n  dry beneene (5 ml) was added dropwioe under s t i r r i n g  

a t  OOC.  %'he mixture  was re f luxed  fo r  20 h and cooled. To t h e  mixture  e t h y l  

a c e t a t e  (50 ria) and water  (100 m l )  were added. Thie wae e x t r a c t e d  with e t h y l  

a c e t a t e  ( 3x50 d) . ?he o r d a i i c  l a y e r  was washed succese ive ly  wi th  5 s  aqueous 

potaesium b ica rbona te  \3rSO ml) and water  (3x50 d) and dr ied.  This  rrae conoen- 

t r a t e d .  She r e s i d u e  uae chromatographed over  s i l i o n  g e l .  Thm bmeene - e t h y l  

a c e t a t e  (18 1) e l u a t e  a f fo rded  a whi te  s o l i d  which o n  c r y s t a l l i n n t i o n  from 

ace tone  y i e l d e d  the g l y c o l  d e r i v u t i v e  ( 5 )  (Found : C ,  58.34; il. 4.78;6. Calcd. - 
f o r  C15ii1407 : C. 58.82; H ,  4.576).  mp 240°C, y i e l d  46ii; j ( m , x ( ~ t ~ H )  i 325. 222 

m d  207 nm ( l o g  & = 4.08. 4 .23 and 4.35 r e s y e o t i v e l y ) ;  jlmaxkutbii+lidJH) ; 321 and 

226 nm ( l o g &  . 4.04 and 4.16 r e s p e c t i v e l y ) ;  3maxi;;dr) : 3400, 1 ~ 1 0 ,  1720, 1620, 

1560. 1500. 1130. 820 ~ ~ - ' ; ~ ( c D ~ u L ~ c D ~ )  i 7.96 (l;i, d. J = 9.5 11=. C -H), 6 . S  
4  - 

(Vi,  d ,  j = 9.5 An, C -  7.66 ( l i i ,  B, C5-a), 7.01 ( 1 ~ .  8, C8-g), 5.34 ( l ~ ,  d,  

J = 6.9 X u ,  C 5 , - d ) ,  4.48 ( l d ,  d ,  J = 6.9 dm, C4,-H), 4.01 (3i ,  s, UCb,), 2.83 

, bra.  exchanseablo wi th  S20. 411). 1.45 (31. e ,  ) m : 306 (id+). 229, 

206, 205, 189, 175. 

i l eac t ion  of t h e  Glyool J e r i v a t i v e  (A with b r o n  T r i f l u o r i d e  S thera t .  

l h e  gLyoo1 derivrrte ( 5 )  ( 100 mg) i n  dry bensane (20 ml) was t r e a t e d  wi th  b o m n  - 
t r i f l u o r i d e  e t h e r a t e  ( 2  ml) a t  50°c f o r  3  h under  a  n i t r o d e n  atmosphere. Thin 

w e e  kept  o v e r n i a t .  'fie r e a c t i o n  niixture wae added onto i c e c h i p s .  The o r t l a ~ i o  

p o r t i o n  wae t a k e n  up i n  e t h y l  a c e t a t e  (3x50 ml),  washed wi th  & aqueous sodium 

bioarbonate  (3x50 ml) and Water ( 3 5 0  ml) and d r ied .  'fie e t h y l  a c e t a z e  oonoen- 

t r a t e  upon chmrnatoaraphy o v e r  s i l i c a  g e l  a f fo rded  t h e  t e t m n i o  a c i d  d e r i v a t i v e  

k i n  t h e  benzene - e t h y l  a c e t a t e  (411) e l u a t e ,  mp 1 9 4 ~ ~  (beneene) ,  y i e l d  6.1$. 

U l t r a v i o l e t  I r r a d i a t i o n  o f  l~liommelumin L1) 

hlioromelumin (50 mg) d i sec lved  i n  dry benrrene (100 ml) was i r r a d i a t e d  with a  
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medium preseure meroury vapour lamp (wave length 313 and 336 nm) f o r  11 h. The 

eolut ion w a s  oonoentrated. The concentrate on chromatographic r e m l u t i o n  over 

e i l i o a  g e l  afforded compound ( 3 ) .  mp 194 '~  (benmene), y i e l d  24s. - 
Sincere thanke a r e  aooorded t o  Yhri A.K. Aoharya, Sh r i  J .  Ghoeh and Shr i  P .  

Ghosh of t h e  Organio Inetrumentation Laboratory, Department of Chemietry, 
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