


These r e s u l t s  promptcd us t o  use a dir fel-en: s y n t h e t i c  approacl l ,  based on a previorr: real-ra,lge~?ent 

t o  C-3 o f  t h e  urnbel l i fe l -one e t h e r  11 and f o r t h e r  p r e n y l a t i o n  o f  tI7e a,-omatic r i n g .  - 
Ti.eatment o f  u n l b e l l i f e r o n e  121 wit17 3 . 3 - d i m e t h y l a l l y l  broiaide i n  ace tone  y i e l d e d  7 - r Y . 3 - d i -  - 
i i l 2 l l ~ y l a l l y l ) u 1 a b e l l i f e i o n e  (IJ,95%1. R e i l u x i n q  IJ i n  DER l N , l l - d i e t h y l a n i l i n e l  gave a n l i x t o r e  

o f  p roduc ts  t h a t  a f t e r  ch rona tog raph ic  s e p a r a t i o n  a f f o r d e d :  8 ,3,9- : i - i i ,1ethy l -8,S-d i l~yd~-oangel ic in ,  

l 2 l l  - 2 , 2 , 3 - t r i m e t h y l 2 ' , 3 - d i h y d r o p s o r a l c n  (13.22%1, - 8-tl',2'rlimethylallyl)1r1i~bellifcro1~o 

t M , D . Z b I ,  a n g u s t i f n l i n  1 1 , l G "  - and ui,?bel l i f e r o n e  IZ,39%1. Treatment of & w i t h  3-ci l lo-0-3- 

r,le:hyl-1-butyne affol-ded t h e  p r o ~ l a r g y l i c  ether -~ 16 170Z1. R e f l u x i n g  - 16 i n  DCR gave a imix ture coil- 

t a i n i n g  t h c  pyranacoui; lar ins 3(1',1'di1ieil~yl~llyl1seselin (1 ,712)  - anti 3 ( 1 ,  l ' d i 1 n e ; h y l a l l y 1 1 x a n -  

t i l e t i n  (17,?52) .  - 
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l l e l t i n g  p o i n t s  were d e t e r m i n e d  i n  a IUof le r  b l o c k  R e i c l l e r t - J u n g  a p p a r a t u s  and are u n c o r r e c t e d .  
1  Ir s p e c t r a  were  r e c o r d e d  i n  a P e r k i n - C l m c r  257,  v a l u e s  b e i n g  g i v e n  i n  cm- . Uv wPre r e g i s t e r e d  

i n  a Shinladzli MPS-2000, d i s s o l v e d  i n  MeOH, and a r e  g i v e n  i n  nm. The nlnr s p e c t r a  were  reco rded  

wit11 d l l i t d c h i - P e r k i n - E l m e r  11-240 6 0  11112 i n s t r u n l e n t  or i n  a V a r i a n  XL-200 MHz u s i n g  TIIS a; 

i i l t e r n a l  r e f e r e n c e ;  c h e m i c a l  s h i f t  a r e  g i v e n  i n  6 and c o u p l i n g  cons tans  i n  H z .  Mass  s p e c t r a  

were measured w i t h  a V G  12250 o r  w i t h  a I l i c l - nmas i  ZAB-2F. C l e m e n t a l  a n a l y s i s  were  c a r r i e r 1  

n u t  i l l  a C a r l a  Crba 1106-N a p p a r a t u s .  T h i n  l a y e r  ch roma tog raphy  w a s  done on MN A l l l g r a ~ n  SIL 

GiUV 254 p l a t e s ,  0.25 nm t h i c k .  Merck s i l i c a  q e l  (0.06.0.2 mna) w a s  used  f o r  co l umn  chror. latography 

and e l l r t i o n  w a s  c a r r i e d  o u t  w i t h  n l i x t l i r e s  of h c x a n e : e t h y l  a c e t a t e  and h e x a n e : c h l o r o f o r m .  

7 - 1 3 ' , ~ - U i i i 1 c : . h y l a l l y l o x y ) c n ~ ~ m a r i n  ( 1 1 ) :  U i ; i b e l l i f e i o n c  121 3  g  was d i s s o l v e d  i n  ace tone  (100 - 
m i )  and 2  "11 o f  3 . 3 - d i m e t h y l a l l y l  b rom ide  were added. The m i n t o r c  was  r e f l u x e d  a t  80" C  f o r  

2  h a f t e r  w h i c h  i t  was f i l t c r e d .  t a k e n  t o  dryness,  d i s s o l v e d  i n  A rOE t ,  washed w i t h  a s a t i ~ r a t e d  

NallCO s o l u t i n n  w i t h  b r i n e ,  and d r i e r 1  o v e r  anhyd rous  Na2SOq. The r e a c t i o n  p r o d u c t  was r e c r y s t a l -  
3  

l i z e d  f rom AcOEt g i v i n g  4  g  195.1.) n r  11.  Mp 75.-77°C (AcOE:) ( l i t . "  mp 76-77°C. hexane iA rUCt i .  - 
8 

S p ~ c : r o s c o p i c  d a t a  ag ree  w i t h  t h o s e  g i v c n  i n  l i t e r a t u r e  . 

C l a i s e n  Rear rangement  o f  7-(3',3'-di~rethyla1lyloxy)coumarin 111 )  i n  DEA: I 1  ( 3 . 5  g i  was d i s s o l v e d  

i n  40 rnl o f  n[A l N , N - d i e t h y l a n i l i n e l  and t h e  m i x t u r c  was h c a t c d  a t  200°C f o r  24 h  i n  n i t r o g e n  

f l o w  and t h e n  c o o l e d .  AcOLt and 107. HCI were arlded,and t h e  o r g a n i c  l a y e r  w a s  washed w i t h  s a t o r a t e d  

NaIlCO3 s o l u t i o n  w i t h  b r i n e ,  and d r i e d  ove r  anhydrous Na2SUq. E v a p o r a t i o n  o f  t h e  s o l v e n t  l ed  

t o  3 .3  g  o f  c r u d e  p r o d u c t .  TLC o f  w h i c h  showed t h e  p resence  o f  f i v e  p r o d u c t s  t h a t  w e r e  separa ted 

by co lumn ch roma tog raphy  w i t h  e l u t i o n  of hexane:AcOEt m i x t u r e s .  S e p a r a t i o n  o f  compounds 2, 
14 and 15 was  done u s i n g  h e x a n e : c h l o r n f n r m  t 1 : l )  m i x t u r e s  as s o l v e n t .  Thus t h e  f o l l o w i n g  compounds - - 

were i s o l a t e d :  - 12 1525 s g .  lG"l"1.1 Imp 124-126°C. E t 2 0 ) ;  13 1770 mg. 2 x 1  (mi, 164-165°C, A c O E t 1 ; z  

I 1 1 4  mg, 3 2 % )  l a i l i  ; fi 1560 mg, 16%i (mp 129~13O0C,  11exanc :C t lC I~ )  and Z ( 960  mg, 3921. The 

s p e c t r o s c o p i c  da:a a f  conlpounds ~- 12, - 14 and . -  I S  a g r e e  w i t h  t h o s e  g i v e n  i n  ~ i t e r a t u r e " ~ .  2 ' , 2 ,  

3 ' t r i i i l e t h y l 2 ' , 3 ' ~ d i i l ~ y d r o p s o r a l e n  (131:  - Ilv  Anlax 334,239, i r  ( f i l m )  1715,1GIf l ,1266, H-lilllr 160 

MHz, C D i I  7 . 4 0  I d ,  J=10, 11-4); 7 . 00  t s ,  11-51; 6 . 5 0  I s ,  11-8); 6 . 00  t d ,  J=10, H-31; 3 .10  l q ,  3 
J=8, 1 3 ;  1 .40 I s ,  Me-C-2') ;  1 .20  I s ,  Me-C-2'); 1 . 1 0  t d ,  5 4 ,  hle-C-3') .  mi nir ( r c l  i n t . 1  

230.0955 t 1 0 0 i ,  lClqH1403 r e q u i r e s  2 3 0 0 9 4 3 ) .  215.0693 (861,  (CI31l1 ,u3 r e q l r i r e s  215.07081,  

187 1 1 8 ) ,  115 (151.  (Found:  C, 73 .78;  H ,  6 .25 .  Clq1ll4O3 r e q i l i r e c  C, 73 .46;  11, 6.10%1. 

7 - ( l " , l ~ - D i n ~ e : . h y l ~ ~ ~ ~ o p y n y l 0 ~ y ~ - 3 - ~ l ' , l ' d i m e t l y l l l y l c o n r i n  ( 1 6 ) :  2 ( 100  ingi  was r l i i i o l v c d  

i n  10 m1 o f  anh,ydrous ace tone  and 0 .1  g  K2C03 and 0 . 5  "11 o f  3-cI~ lo i -o-3-~nethy l - l -hutync were 

added. The n i i x t u r e  was s t i r r e d  i n  g l y c e r i n e  b a t h  a t  8 0 " .  The r e a c t i o n  was m o n i t o r e d  b y  TLC and 

when t h e  s t a r t i n g  m a t e r i a l  had  d i r s a p e a r e d  IheaLing was c u t  o f f .  Tlie r i l i x t l r r e  was  f i l t e r e d  and 



:he s o l v e n t  e v a p o r a t e d .  The p r o d i i c t  was r e c r y s t a l l i z e d  f r om A c O t t  g i v i n g  9 0  mg t707,I o f  7 1 1 . .  i- 

tIin1et .hy lprnpynyl r l~y)-3- t1 ' ,  I ' I d i m e t . h y l a l l y l  l c ~ ~ ~ ~ n w r i n  ( 1 6 1 .  O i l ,  i r v  - Anlax 302, 232, i r  Ifil110 

3287, 2120,  1713, 1605. 1220. 11-Nrnr ( 6 0  Mllz, CDC13): 7 . 5 0  t s ,  H-41; 7 .30 l r l ,  .I-9, H-51; 7 . 2 5  

l d ,  11-2, 14-81; 6 .95 l d d ,  ,l=9 and 2 ,  11-61; 6 .20  t d d ,  J=17 and 11,  t l -2 '1;  5.111 t d ,  J=17.  1 1 - 3 l r a n s 1 ;  

5 .05 10, J-11. 1 1 - 3 ' c i s l ;  2 . 6 5  t i ,  1.3"; 1 . 7 5  I s .  Me C - 1 - 1 ;  1 . 5 0  t i ,  Me -C-1'1.  n>s 3 1 2  ( r e l .  
2  2  

i n l . . )  296.1392 t 141 ,  tClg!12003 requires 2g6.1413) .  Z l i l  I l 6 1 .  230 .0966  11001 lC14111403 re0 ,u i r es  

230 .0943 ) ,  215 (871,  175 (951 .  

3-tl',l'-ilirl~tiiylallyl)seselin ( 11 :  15 ( 8 0  m q l  w a $  d i s s o l v e d  i n  10 n l  o f  DEA and t h e  s o l r i t i o n  was 

r e f l u x e d  f o r  12  h .  A f t e r  c o o l i n g  El. D  and 10% IICI we re  added and t h e  o r g a n i c  l a y e r  was washed 
2  

w i t h  s a t u i a t e d  NdIlCO s o l u t i o n  w i t h  b r i n e ,  and d r i e d  w e \ -  anhyd rous  Nii2SOq. E v a p o r a t i o n  n f  t h e  3  
s o l v e n i  l e d  t o  7 8  nlg n f  t h e  c n ~ d e  [~rodvc:.  TLC showed :he iprescnce o f  two lp roducts  t h a t  a f t c r  

c h o s a t n g r a p h i c  i c p a r a t i o n  a f f o r d e d  3-(1.1'-disethylal1yl)sc~elin 11, 60 r g ,  75%) and 3 - 1 l . 1 ' -  

d i ~ . ~ e l h y l a l l y l ~ x a n t i l e t i n  117,  - 18 !"!I, 22%) t n p  94-96"C, l hexane :Ac0 i t l  (lit!' n p  98-IOO"C, lhexane: 

d c e t n n e l .  3 - t l ' , l ' - D i r a e L h y l a l l y l  I s e s e l i n  t l l :  o v c r a l l  y i e l d  I 0 , R b .  nip 78-110°C t i 1 e x a n c : A c 0 L t l .  - 
Uv Anlax: 330 ,293 ,226 ,  i r  ( f i l m )  1715,1595,1205. H -#n r  ( 200  MHz, CI3CDl :  7.47 t i ,  i i -41 ;  7 .23 

I d ,  J=8.5, H-51; 6 .84 t d ,  J- 10, H- -4-1 ;  6 .71  t d ,  8 . 5 ,  6  6 .10  ( r id ,  J - I 7  and 11, l i - 2 ' ) ;  

5 .70  I d ,  J -10 ,  H - 3 " ) ;  5 . 06  I d ,  J=11, 11-3' c i s ) ;  5.02 t d ,  ,l=17, 11-3' t r a n s ) ;  1 . 47  t s ,  Me C  
2- 2 "  

and Me2-C-1.1. mi m i 2  r r e l .  in:.) 296.1407 1121, lC19H2003 ' e q u i r c i  2 9 6 1 4 1 2 1 ,  281.1206 11001, 

tC18111703 'e r lo i res  2R1.1175 l .  t f o u n d :  C, 77 .12;  11, 6 .98.  C19HZ003 r e q u i r e s  C, 77.00;  11, SUOZI. 
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