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J u l i a  Burerji".  L i l a  N.yak.md Bimwanath D.s 

Department of Pure a e m i a t r y .  University Oolleg. of Soienoe. 
92, Aaharya P r a f u l l a  Chandra b a d ,  Cdoutta-700009. I n d i r  

- Boron t r i f l u o r i d .  e t he r a t e  t reatment  of  a t e l a a t i n ,  

t h e  t e t r a m r t r i t e r p - i d  oonat i tuent  of  *+dentia Pan 

(i&taa.ae),  afforded an i n t e r e s t i n g  rearranged epim-produot.  

t h e  s tzuo ture  o f  whioh w a s  confirmed fmm s p e o t r d  data.  

Atn lan t in  k ) ' ,  major oons t i tuen t  of  Ate lan t ia  wish t i& T m  ( h t a o e a e ) ,  

afforded en i n t e r e a t i n g  wetem f o r  etudy. 'Xhe t e t r ahyd ro f i r an  r i ng  and t h e  O(.P - 
u n e ~ t u r a t e d  e s t e r  n tbe t i t uen t  at C10 wera su i tab ly  plaoed t o  allow t h e  oonstruo- 

3 t i o n  of  t h e  rere mpim-ring wetem o f  t he  type  present  i n  iohangin (2) . 
A t d e n t i n  (1)  on t reatment  with bomn t r i f l u o r i d e  o the r a t e  i n  dry methylen. - 
ah lo r i de  a t  0-5OC under a ni t rogen atnosphere f o r  1 h afforded t h e  l i g h t  yellow 

o rye t aUine  product b) (Chart 1) .  The in f ra red  speotntm of  (j! showed t h e  

1 prem.nc. of  a hydroxyl gmup (3420 om- ). n s i x  membered ketone (1710 t w o  

S -laotonea, one of  xhioh i e  Ci,F -unsaturated (1745. 1125 mi-'), a double bond 

1 ( 1615 om-') and a furan  moiety (815 om-'). The 400 Wis II-NPlK epeotmm of (A 
i n  CDC13 uhowed t h e  s i g n r t e  f o r  C1* and C 2 4  at s 6.63 (lH, dd, J - 10.0 and 

3.0 d d 6 . 1  1 d. J - 10.0 H.) reepeot ivr ly .  The Clg-methylene pmtons  

reeonated a t  uf4.42 ( 1 ~ .  d. J 13.0 HS) and 54 .14  (18, dd, J = 13.0 and 3.0 HE). 

Compound (3) ehowsd t h e  abaence of a oubomethoay group m d  t h e  C 4 rhioh were - 5 

presen t  i n  a t d ~ n t i n  d). Signale  f o r  t h e  o the r  protons i n  were &met 

s i m i l a r  with tbs. i n  0. This  o l e u l y  i sd ioa t ed  t h a t  r inge  B, C ,  D and th. 

fu ran  sube t i tuen t  a t  C of (1)  ware u d f e o t d  during the raaot ion.  An i n t e r  
17 , 

ostiryy rearrangement had ooourred imrolping t h e  o(,P -uneaturnted methyl e a t e r  

rt CIO and t h e  te t rahydrofuran moiety r s su l t i ng  i n  t h e  forna t ion  of an c(.P - 
u n ~ a t u r a t e d  s - l a o t o n a  aad t h e  genera t ion  o f  t h e  4.5-double bond. 

The s t r u ~ t u r e  WL. U-birnoumly e o t t l e d  fmm a de t a i l ed  study of its 13c-NMB 

d a t a  (Table 1).  Atn lan t in  (1) rpd a t d a n t o l i d e  ware ohosen as mod& systems. 



The apeot- of  (2 showed t h o  s i g n a l s  f o r  26 oarbone. The differenoes betweur 

oompounds d) snd (2 were t h e  rbaenoe of  t h e  oarbomethoqr group snd t h e  tetra- 

hydmfursn moiety i n  t h e  l a t t e r  whioh wore prement i n  a t a l . n t i n  (1). The C1, C 2  

a d  C3 i n  (3) appeared a t  153.1. 120.4 and 162.3 ppm respeot ivdY oonfirming t h e  - 
pre.enOO of a n  o(,P -unaatur-ted S-laatone.   he s i g n a l s  f o r  c4 and c wero 

5 

obm.rved a t  84.4 and 64.5 ppm i n  (1) while i n  t h e  r e a m e d  produot (3) they 

resonated at 158.4 and 130.2 ppm reepeot ively thereby establishing t h e  formation 

of  t h e  ieopmpyl idene  sube t i tuen t  .f C5. These da t a  were i n  m o d  agre.m& with 

2 
tho.. reported f o r  a t a l a n t o l i d e  3) . 
Thie rear=-aent  appearrr t o  have been brought *bout by t h e  generat ion of  m 

. l sotmphil iO epso ies  with t h e  ooordination o f  t h e  te t rahydrofuran oqrgen with 

t h e  electron-deficient  bomn i n  bomn t r i f l u o r i d e .  Ehis  r e su l t ed  i n  t h e  owgnu- 

C bond olearage with generat ion of  t h e  i r r o p m ~ l i d e n e  wstem at C5. Cycl iaat ion 
4 

involving t h e  ~ , f i  -un.raturated e s t e r  and the generated h y d m l ~ r l  r e su l t ed  i n  t h e  

+ormation of  t h e  O(.P -umature ted  S - lactone system. 

Carbon Number Chvnioal Sh i f t  
( i n  ppm) 

Carbo n Number Chmica l  Shif t  
( i n  pllm) 

66.9 

51.5 

167.0 

78 .O 

20.8 

71 .O 

120.0 

140.9 

109.7 

143.0 

12.8 

26.1,Zl.l 

BITBkUMBNTAL 

Melting po in t s  were recorded on  i(ofler blook apparatus  snd a r e  unoorreoted. The 

UV speot ra  ( i n  95% ald-de f r e e  ethanol) were reoorded on  a Varian 634 speo tm-  
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photometer. t h e  Iki speo t rp  ( U r )  on  a Perkin-Slmer 782 epeotmpbotomoter, t h e  

400 MH. IS-mu epeot ra  ( i n  C D C ~  us ing  tetremethyLeilane se t h e  i n t a d  s tan-  3 

dard) on  a Bmker YH-400 spootromstar, t h o  l3c-~MX spaotrum ( i n  ~ 2 ~ 1 ~ )  on r 

Varian CYT-W opeotromater and t h e  mas* e p e o t m  on  D 70 e.v. - Xiteah i  BMU 61 

maem epectmgrrph.  

-of A t a l a n u  (1)  - 
The air d r i ed  and f i n a l l y  mil led whole p lan t  of  Tan ( 10 

were .xheuetively extraoted with p e t r o l  (60-80~0) i n  a h x h l e t  apparr tuo f o r  

12  h. The extraof wae conorntrated and ohmmatogrsphed over  e i l i o r  g e l ,  t h e  

oolumn being e lu ted  with eolvsnte  o f  i n o r e a d %  po l a r i t y .  l'hs benaene - e thy l  

ace ta t .  (411) e l ua t e  afforded a t r l a n t i n  (_L) uhioh wae o ry s t a l l i e ed  i r o n  b s n s e n c  

e thg l  aoo t a t e  (1x1). mp 184-185'~. y i e l d  10 g (0.1%) Jm,(K~r) i 3420. 1740, 

1705. 1615. 1580. 15X). 1200. 875 cm-l; S(CX13) i 6.62 (1H. d. J , 12.0 He. 

C 1  5.90 ( 1 ~ .  d,  J =, 12.0 Aka, ~ ~ 4 ) .  3.11 1 br.0, 4 ,  4.17 1 br .s . ,  

15 - 1 1  - . = 9 . 5 n ~ , c ~ ~ - g ) ,  4.17 c+),  4.44 (18, e.  C A ) ,  5.53 ( l a .  e. C A), 3;l9(11S J 

( i n ,  d,  J = 9.5 HB. c 1 9 4 ) .  7.41 ( l a ,  m. c 2  6.36 (1% m,  c Z 2 4 ) ,  7.44 ( IH ,  

m,  ~ ~ ~ 4 ) .  3.69 ( - c o o w ~ ) .  1.36. 1 1.24, 0.89 ( 4 x a 3 ) .  

aeao t ion  of  A t a l s n t b  <1) with Bomn Trifluorids I t thorate  

To a ws l l - s t i r r ed  oo lu t ion  of a t a l a n t i n  (50 mg) i n  drx mahylene oh lor ide  (10 ml) 

a t  0-5O0 w a s  added dmpwise a eo lu t i an  o i  bomn t r i f l u o r i d e  e t h e r a t e  (0.4 ml) i n  

matwlen. oh lor ide  (5  ml) f o r  1 h undsr  a n i t m g e n  atmosphere. The r e a f t i o n  

mixtur. w a e  the= d i l u t e d  with water (50 ml) and e d r a o t o d  with methylone chlor5.de 

(3x50 m l ) .  The methylene rh lor ide  s o l u t i o n  was washed with 2$ aqueous sodium 

bioarbonate  (3xX) ml) , water ( 3 d 0  ml) and dried. l'he molution w a s  ooncentrated 

and eubjeoted t o  ohmmatographio r e so lu t i on  over e i l i o a  gal. Compound (3)  w r e  

e l u t ed  with benaens - e thy l  aoe ta te  (411) and o rye t a l l i e sd  aa a l i g h t  yellow 

s o l i d  from bonaene - othyl aoetat.  (181) (pound r C,66.81; H,5.601(. C s l o u l a t d  

f o r  CSHae0, 1 C,66.60; H,5.98%), mp 2 2 3 - z d c ,  y i e l d  23 mg ( 6 0 $ ) ; 3 , ~ ( ~ t O n ) ;  

213 and 249 nm ( l o g  & - 4.83 and 4.55 reepeot ively)  . j \ m a x ( i l t ~ ~ + ~ d n )  ; 223 and 

353 nm ( l a a ~  = 4.61 -d 3.89 reepsot i - re ly) i  S ( c x l 3 )  6.63 (IH.  ad. J 10.0 

and 3.0 Ha, 4 .  6 . 1  1 d, J = 10.0 tle, C 2 - d ,  4.21 (1H. d, J , 3.0 tls, 

C1-Oa), 4 3 2  1 d. J = 3.0 tla. ~ ~ 4 ) .  2.24 (1H. d. J n 12.0 tls, C g 4 ) ,  1.39 

( 1  m,  ell*), 1.89 (lH, m, C I 2 4 ) ,  4.26 (lH, e.  C154) ,  5.51 (18, e ,  Cl14),  

4.42 ( i n .  d. J = 13.0 8s. C ,  4.74 I ,  dd, J - 13.0 and 3.0 ki.. c l g 4 ) .  
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