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SYNTHESIS OF (2)-3-BUTYLIDENE-6,7-DIHYDROXYPHTHALIDE 

Yoshlmltsu OYava*. Kunlo Hosaka, Masao Chln (Chen Zhengxlong) , and 

Hiroshl Mltsuhashl 

Rasearch Institute for Biology & Chernlstry, Tsurnura a Co., 

3586 Yoahluara, Aml-machl. Inashlkl-gun, Ibarakl 300-11, Japan 

Absrract - -  (z)-i-Butylldene-6,7-dlhydroxyphthal1de (I) was flrst 

synrheslzed from 6.7-d~methoxyphthalzde (4) and its structure w a s  

synthetically confirmed. 

( z ) - 3 - 6 u r y l l d e n e - 6 , 7 - d 1 h y d d d d y p h t h ~ 1 1 d d  (2)  w a s  isolated from the rhleome of 

Llgustlcurn valllchll Franch (Japanese name senkyu ) . I  The structure of this 

compound was erroneously aaalgned to (Z)-3-butylldene-4.5-ddhydroxyphtha11dd 

(1) . 2  b ~ t  recently corrected by the lnvestlgatlon I n t o  the ( H - n m r  spectra in 

c o r n p a r l s o n  wlth those of 4-hydroxy- and/or 7-hydroxy-3-butylidene- 

phthalldea 1 

I" tnls paper we v ~ s h  to describe a convenzent synthesis of both (2)-3- 

b u t y l l d e n e - 6 . 7 - d l h y d r o x y p h t h a l ~ d e  12) and (Z)-3-butylrdene-4,5-d1hydroxy- 

p h t h a l l d e  (1) and a c o m f l r m a t i o n  of the srructuie of t h e  compound (I) f r o m  

L ,  walllchil by comparison of thelr 'H-nmi spectra. 

The alcohols (2  and 6)  were o b t a ~ n e d ,  as a dlastereomeric mlxture 

(threo/erythro), by llthlatlon of the coriespondlny phthalldes (2  and 4) 

with L D A . ~  rollowed by t r a n s m e t a l a t ~ o n  with zinc chloride and reactlan with 

n-butyraldehyde. 
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Then t h e  alcohols ( 2  and 6 )  vere t r e a t e d  vlth rnethanesulfonyl chloride t o  - 

afford thelr c a r r e a p o n d ~ n g  mesylates (1 a n d  8 )  

1 )  LDA, ZnC12/THF 1 1  MsC1, Pylbenzene 

2)  DBUIbenzene - 

wlth0uf separation of s t e r e o ~ + a m e r s ,  t h e  mesylates (1 a n d  8) vere t r e a t e d  

~ l t h  DBU affording 3 - b u t y l l d e n e - 4 . 5 - d l m e t h o x y p h t h a 1 1 d e  ( 9 )  a n d  3-butylldene- 

6 . 7 - d ~ m e t h o x y p h t h a l I d e  I l J I ,  respectively ( 9 : Z / E = 2 0 / 1 .  1 0 :  Z / E = l / l ] .  T h e  - 

ratlo of Z / E  was calculated o n  t h e  bas15 o f  t h e  intensltles of v l n y l  p r o t o n  

s z g n a l s  in thelr 'H-nmr s p e c t r a  I . 4  T h e  c o m p o u n d  (!a1 was further c o n v e r t e d  
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t o  1 by d e m e t h y l a t l o n  w l t h  b o r o n  t r l b r o r n l d e . 5  On t h e  o t h e r  h a n d ,  t h e  

d e m e c h y l a t l o n  of t h e  c o m p o u n d  (=a) v l t h  b o r o n  t r l b r o m l d e  a f f o r d e d  v h l c h  

w a s  presumably g e n e r a t e d  a s  t h e  r e s u l t  o f  a d d l t l o n  of v a t e r  w h e n  t h e  

r e a c t l o "  mixture was w o r k e d  u p  T h e  c o m p o u n d  (2 )  w a s  o b t a l n e d  b y  t r e a t m e n t  

o f  11 w l t h  t h l o n y l  c h l o r l d e  T h e  s p e c t r a l  d a t a 2  o f  c h e  n a t u r a l  p r o d u c t  were - 

l d e n c ~ c a l  v l z h  t h o s e  o f  2,  b u r  n o t  t h o s e  o f  1  T h u s  t h e  revised s t r u c t u r e  - 

(2) f o r  r h e  n a t u r a l  p r o d u c t  was c o n f ~ r m e d .  

EXPERIMENTAL 

Melting p o l n r s  m e a s u r e d  on  a YANACO r n l c r o m e l t l n g  p a l n t  a p p a r u t u s  a n d  

a r e  uncorrecred. ~ n f r a r e d  s p e c t r a  v e r e  r e c o r d e d  a n  a H l t a c h i  2 7 0 - 3 0  

~ p ~ c t r o p h o f o m e t e r .  ~ u c l e a r  magnetic r e s o n a n c e  s p e c t r a  were o b t a i n e d  w l t h  a 

J E O L  FX-200  s p e c t r o m e t e r  u s i n g  t e t r a r n e r h y i s l l a n e  a s  a n  l n t e r n a l  s t a n d a r d .  

M a s s  s p e c t r a  w e r e  d e i e r m l n e d  o n  a JEOL DX-300 s p e c t r o m e t e r .  

4 ,  5 - D ~ r n e t h o x y p h t n a l ~ d e  (2)  

A s o l u t ~ o n  o f  n - B u L x  ( 1 . 6 M  in n - h e x a n e .  9 6 . 0  m l )  was i n 3 e c t e d  l n t o  a s t l r r e d  

s a i u r l o n  of 2 - ( 3 . 4 - d ~ m e t h 0 x y p h e n y 1 ] - 4 , 4 - d 1 m e t h y 1 - 2 - 0 ~ a ~ 0 1 ~  ( 3 0 . 0  g .  0 . 1 2 7  

m o l )  ~n d r y  THF ( 2 8 0  m l )  u n d e r  a r g o n  a t o r n o s p h e r e  a t  4 5 T  . T h e  m l x t u r e  w a s  

s t ~ c r e d  a r  t h l s  t e m p e r a t u r e  f o r  2  h ,  a n d  t h e n  p a r a f o r m a l d e h y d e  ( 1 1 . 5  g .  

0 . 3 8 2  m o l )  v a s  a d d e d  a t  - 4 5 C  . T h e  mixture u a s  stirred a t  t h l s  t e m p e r a t u r e  

f o r  i h a n d  t h e n  overnight a t  room t e m p e r a t u r e .  T h e  mixture was p o u r e d  l n t a  

~ c e  w a t e r  a n d  t h e n  e x t r a c t e d  t v l c e  w l t h  e t h e r .  T h e  organlc l a y e r  w a s  w a s h e d  

w ~ t h  b r l n e ,  d r l e d  (MqSO,) a n d  e v a p o r a t e d  t o  glve a y e l l o w  011. T h e n  3N HC1 

( 1  . 2  I) w a s  a d d e d  t o  t h e  y e l l o w  a l l ,  a n d  t h e  r n l v t u r e  w a s  r e f l u x e d  under 

r n e c h a n l c a l  s t l r r l n g  f o r  3  h ,  a n d  t h e n  l e f t  overnight a t  room t e m p e r a t u r e .  

T h e  c r y s r a l l l n e  p r e c l p l t a t e  w a s  s e p a r a t e d  f r o m  t h e  r n l x t u r e  by f l l t r a t l o n ,  

w a s h e d  w l t h  w a t e r ,  d r l e d  u n d e r  v a c u u m  a n d  r e c r y a r a l l ~ z e d  f r o m  b e n z e n e  t o  

give c o l o r l e s s  p r l s r n s  o f  3 ( 1 9 . 1 4  g ,  7 7 % )  : mp 119-120 'C  ; ~r ( K B r )  I. m a x  

c m '  : 1 7 5 2  / C = O ) ;  H - n m r  ( C D C I , )  6 : 3 . 9 5  [3H,  s ) ,  3 . 9 6  ( 3 H ,  s ) .  5 . 3 2  ( 2 H ,  

s ) ,  7 . 0 8  ( l i l ,  d ,  5 . 8 . 3  H Z ) ,  7 . 6 2  (1H.  d ,  J = 8 . 3  H Z ) ;  m s  m / z  : 1 9 4  M ) ,  1 6 5  

I M '  -CHO) 
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6.7-Dlnetho~yphthallde (5) 

  he r n l x t u r e  of 2.3-dimethaxybenzoic acld (10.0 9 ,  54.89 mmol). 35% HC1 (100 

ml) and d~methoxyrnethane (5.4 ml, 60.38 rnrnol) was heated at 70-80% far 3 h 

under stlrrlng. The rnlxrure was extracted tvlce vlth CHCI, . The organic 

layer was washed wlth 5% NaOH then b r l n c ,  and drled (MgSO,) and evaporated 

to g ~ v e  a r e i l d u e .  The resldue was recryatalllzed from AcOEt-n-hexane to 

g l v e  colorless prlsms o f  4 (3.46 g ,  32%) : mp 103-104"€; ~r ( K B r )  b max - 

c m  ' : 1752 ( C = O )  ; H - n m r  (CDC1,) b : 3.92 (3H. 5 ) .  4.11 (3H, $ 1 ,  5.20 (2H. 

s ) .  7.08 (1H. d ,  J.8.3 Hz), 7.24 (1H. d,  Ji8.3 H z ;  ms m / z  : 194 ( M I ) ,  165 

(M' -CHO) . 

3- (1 -Hydroxybutyl) -4, 5-d1metheeyphthh11dd (5)  

A solution of LDA (51 .5 mmol) w a s  prepared i n  sltu from dllsopropylarnlne 

17.2 ml). dry THF (90 ml) and n - B u L l  (1.6M i n  hexane. 36 ml). A solutlon of 

3 (10.0 g, 51.5 mmol) ~n dry THF (150 ml) w a s  1n)ected lnto the above - 
solurlon of LDA under argon atornosphere at 7 0 %  and the mlxture was stlrred 

at thls temperacure f o r  30mln. A s olutlon of ZnC1, (8.42 g ,  61.8 mmol) ~n 

dry THF (80 ml) was lnlected into the above m l n t u r e  at -40% and the rnlxture 

was srlrred for 30 mln. A solutlon of n-butyraldehyde (6.8 "1, 77.2 mmol) ~n 

dry THF (20 ml) was in3ected lnto the above mlxture at -40q: and the rnlxture 

was  s t l ~ r e d  at thli temperature for 1 h and then overnight at room 

temperature. The mlxture was poured i n t o  lced 5% HCI and extracted twlce 

vlth ether. The organlc layer w a s  washed wlth brlne, drled (MgSO,) and 

evaporared to give a realdue, vhlch was purlfled by flash column 

chromathography (SIO, ; eluent, AcOEt: n-hexane=l : 1) fallowed by 

re~rysta111zar10n from benzene to glve colorless prlsrns of (13.2 g .  97%. 

3:l rn luzure  of unassigned stereo~iornersj : mp 122-124% ; ~r ( K B r ]  max 

c m - '  : 3488 (OH), 1746 (C=O) ; 'H-nmr (CDCI,) 6 : 0 . 8 8  (9/4H, t, J=6.8 Hz), 

0.96 i3/4H, t, J=6.8 Hz), 1 .20-1 .70 i4H. m ) ,  1 .92 (1/4H, d ,  J=lO.O HI, D,O 

exchangeable). 2.79 (3/4H, d. J=6.8 Hz, D,O exchangeable), 3.95 (9/4H. s), 

3.96 (3/4H, s ) ,  3.98 i9/4H, 5 1 ,  3.98 (3/4H, s), 5.50 (1/4H, d, J-2.2 Hz), 

5.53 (i/4H, d, J=4.9 HZ), 7.09 i1/4H. d ,  J=8.3 Hz), 7.10 (3/4H. d ,  J=8.3 

Hz), 7.64 (1/4H. d. J=8.3 Hz), 7.65 13/4H, d ,  J=8.3 HZ): ms m/r : 266 (M.). 

248 ( M  -H73), 194 (M'-C, H,) 
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3 -  ( 1 H y d r o x y b u t y l )  - 6 .  7 d l m e t h o x y p h t h i l l l d e  ($1 

 he m l x t u r e  o f  L D A  3  ( 5 1  . S  rnrnal) , 4 ( 1 0 . 0  g ,  5 1 . 5  m m o ~ ) ,  Z ~ C I ,  ( 8 . 4 2  q ,  61  . a  

m m o l ) ,  n - b u t y r a l d e h y d e  ( 6 . 8  m l ,  7 7 . 2  mmol) a n d  d r y  THF ( 4 2 0  m l )  was t r e a t e d  

according t o  c h e  c o n d ~ t l o n s  u s e d  f a r  t h e  preparation of 2. T h e  r e a c t l o n  

mixture wis p o u r e d  Into l c e d  5% HC1 a n d  e x t r a c t e d  t v l c e  w l t h  e t h e r .  T h e  

organic l a y e r  w a s  w a s h e d  w l t h  b r l n e ,  d r i e d  (MgSO,)  a n d  e v a p o r a t e d  t o  g l v e  a 

residue, which w a s  p u r l f l e d  b y  f l a s h  c o l u m n  c h r o r n a t h o g r a p h y  ( S 1 0 ,  ; e l u e n t ,  

A c O E t :  n - h e x a n e z l  : I )  to g l v e  a c o l o r l e s s  011 o f  5 ( 1 0 . 7  g ,  7 8 % .  3 : 1  m ~ x t u r e  

o f  u n a s s ~ g n e d  s t e r e o ~ s o m e r s )  : I r  ( K B r )  m a x  cm-; 3 4 6 4 ( 0 H ] ,  1 7 5 8  ( C = O ) ;  I H  

nmr ( C D C I , )  6 : 0 . 9 4  ( 9 / 4 H ,  t ,  J = 6 . 8  H z ) ,  0 . 9 7  ( 3 / 4 H ,  t ,  5 . 6 . 8  H z ) ,  1 .  3 0 -  

1  . a 0  ( R H ,  m ) ,  1  . 3 0 - 1  8 0  ( I H ,  b r .  D , O  e x c h a n g e a b l e )  3 . 8 0 - 4 . 0 0  ( I H ,  m ) ,  

3 . 9 1 ( 3 H ,  s ) ,  4 . 1 0  ( 9 / 4 H ,  s ) ,  4 . 1 1  ( 3 / 4 H ,  s ) ,  5 . 2 0  ( i / 4 H ,  d .  J=0.9 H z ) ,  5 . 2 6  

( l H ,  d .  J =  4 . 9  H z ) ,  7 . 1 0 - 7 . 3 0  ( 2 H ,  m ) ;  m s  m / r  : 2 6 6  ( M ~ ) ,  1 9 4  ( M - - C , H , )  

3 - ( i - M e t h a n e s ~ l f o n y l 0 ~ y b ~ t y l 1 - 4 , 5 - d 1 m e t h 0 ~ y h t h 1 d  ( 1 )  

T h e  m l x t u r e  o f  2 ( 1 2 . 4 2  g ,  4 6 . 6 4  m m o l ) ,  d r y  b e n z e n e  ( 3 0  m l ) ,  d r y  p y r l d l n e  

( 7 . 6  ml. 9 3 . 2 9  mmol) a n d  m e t h a n e s u l f o n y l  c h l o r l d e  ( 7 . 2  m l ,  9 3 . 2 9  mrnol) w a s  

r e f l u x e d  u n d e r  a r g o n  a t o r n o s p h e r e  f o r  1  h .   he m ~ x t u r e  was p o u r e d  r n t o  i c e  

w a t e r  a n d  e x t r a c t e d  t u l c e  w i t h  e t h e r .  T h e  o r g a n l c  l a y e r  was w a s h e d  w l t h  

w a t e r  t h e n  b r l n e ,  a n d  drled (MqSO.) a n d  e v a p o r a t e d  t o  g y v e  a r e s l d u e ,  w h l c h  

w a s  p u r l f l e d  b y  f l a s h  c o l u m n  c h r o r n a t h o g r a p h y  ( 3 1 0 ,  ; e l u e n t ,  

CHC1, : C H ? c l ? = I  : 1 )  t o  g r v e  a c o l o r l e s s  011 o f  1 ( 1 6 . 0  9 .  9 9 % )  : I r  ( K B r )  

b max c n  : 1 7 7 0  ( C - 0 )  : H-nmr (CDCI, 1 6 : 0 . 8 4  ( 9 / 4 H .  t ,  J = 7 . 3  H z ) ,  1  . 0 3  

( 3 / 4 H ,  t ,  J = 7 . 3  H z ) ,  1 . 2 0 - 2 . 1 0  ( 4 H ,  m). 2 . 5 5  ( 3 / 4 H ,  s )  . 3 . 1 3  ( 9 / 4 H ,  5 ) .  3 . 9 7  

( 3 / 4 H ,  5 ) .  3 . 9 8  ( 9 / 4 H ,  5 ) .  3 . 9 9  ( 9 / 4 H ,  $ 1 ,  4 . 0 5  ( 3 / 4 H ,  $ 1 ,  5 . 2 6  ( 1 / 4 H ,  d d d ,  

J . 8 . 0 ,  1  .5, 1  . 0  H z ) ,  5 . 4 1  ( 3 / 4 H .  d d d ,  J = l O . O .  3 . 0 ,  2 . 0  H z ) ,  5 . 5 5  ( 1 / 4 H ,  d ,  

J k l . 5  H z ) ,  5 . 9 2  ( 3 / 4 H ,  d ,  J = Z . O  H z ) .  7 . 1 1  ( 1 / 4 H .  d .  J = 8 . 3  H z ) .  7 . 1 2  ( 3 / 4 H ,  

a ,  J = 8 . 3  H r ) ,  7 . 6 0  ( 1 / 4 H ,  d ,  J = 8 . 3  H z ) ,  7 . 6 4  ( 3 / 4 H ,  d ,  J = 8 . 3  H z ) ;  ms m / z  : 

3 4 4  ( ' 1 ,  2 4 8  (M. -MeSOzH) .  1 9 3 .  

( 2 )  - a n d  (E) -3-Butylldene-4.5-d1methoxyphthh11de (2. z) 
T h e  m l x t u r e  o f  1 ( 1 6 . 0  g .  4 6 . 5 5  rnrnol) ,  d r y  b e n z e n e  ( 1 5 0  m l )  a n d  DBU ( 9 . 7 5  

m l ,  6 5 .  1 9  m m o l )  was r e f l u x e d  u n d e r  a r g o n  a t o r n o s p h e r e  f o r  1  h .  T h e  mixture 

was p o u r e d  lnto l c e d  2% HC1 ( 1 0 0  m l )  a n d  e x t r a c t e d  t w i c e  w l t h  e t h e r .  The 

a r g a n l c  l a y e r  was w a s h e d  v l t h  w a t e r  t h e n  brlne, a n d  d r l e d  (MgSO,) and  



1742 HETEROCYCLES, Vol. 32, No. 9, 1991 

evaporated to give a realdue, whlch was recrystall~red from n-hexane to g i v e  

c o l o r l e s s  needles of (8.6 g, 74%) : mp 85.87% : l r  ( K B r )  rnax c m  : 1774 

(c=O), 1680 (C=C) ; ' H - n m r  (CDC1,) S : 1 .OO (3H, t ,  J=7.3 Hz), 1 .56 (2H, t q .  

3-7.3, 7 . 3  Hz). 2.45 (2H. dt, J=7.9, 7.3 Hz). 3.95 j3H. 5 ) .  3.97 3 5 ) .  

5.98 (IH, r ,  J=7.9 Hz), 7.04 (lH, d, J=8.3 Hz). 7.62 i1H. d, J = 8 . 3  Hi); m s  

m / z  : 248 (M-1, 219 (M.-C,H,), 206 (M'-C,H,). The mother llquor was purlfled 

by flasn column chromathography (S10, ; eluent. CHrC1,) followed by 

recryatallizat~on from n-hexane to glve colorless needles of (0.46 g. 4%) 

: sp 79-81T ; ~r ( K B r )  i rnax c m ~  1 : 1784 (C=O), 1668 (C=C) ; IH-nmr (CDC1,) 

6 : 1 .OO (3H, t, J=7.3 Hz), 1 .56 (2H. tq, 5=7.3, 7 . 3  Hz), 2.73 (2H. dt, 

J=8.4, 7.3 Hz), 3.90 (3H, s ) ,  4.00 (311. 5 ) .  5.91 (1H. t ,  J=8.4 Hz), 7.12 

( I H ,  d. 5.8.3 Hz). 7.67 (1H. d, 3.8.3 Hz); ms m/z : 248 1 ' )  219 (M--C,H,), 

206 (M.-C3H,,1. 

( 2 ) -  and (E)-3-Butylldcne-6,7-d1methoxyphtha11dd (10a. 10b) 

The nllnture of 5 (10.0 g, 37.55 mrnol], dry benzene (30 ml), dry pyrldlne 

(7.6 ml. 93.88 mrnol) and methanesulfonyl chlorlde (5.8 ml, 75.11 mrnol) was 

refluxed under argon atomasphere f o r  1 h. The rnlxture w a s  poured into i c e  

water and extracted tvlce wlth ether. The organic layer w a s  washed wlth 

w a f e r  then brlne, and drled (MgSO,) and evaporated to q l v e  a residue, whlch 

was purlfled by flash column chromathography (S10, ; e l u e n t ,  

CHC13 : CilzCll = I  : 1) to g l v e  a colorless 011 of - 8 : 1 H-Nmr (CDCI,) 6 : 0.95 

(9/4H, t ,  J = 6 4  Hz), 0.98 (3/4H. f, J=6.4 Hz). 1 .20-1 .90 (4H. m ) ,  2.78 

(3/4H, sl, 3.09 (9/4H. s ) ,  3.92 (3/4H. s l .  3.93 (9/4H, s), 4.11 (3H. 5 ) .  

5.01 (1/4H, dt. 5.6.4. 3.7 Hz). 5.06 (3/4H, dt, J.6.4, 3.2 Hz). 5.50 (1/4H, 

d, J=3.7 Hz), 5.58 (3/4H, d ,  5 ~ 3 . 2  Hz). 7.13 (3/4H, d, J=8.3 Hz), 7.19 

(1/4H. d, J=8.3 Hz). 7.24 (3/4H, d, J=8.3 He), 7.25 (1/4H, d ,  J=8.3 Hz) ; m s  

m/z : 344 ( M ' )  , 248 ( M ~  -MeSO,H) . 

WlthoUt further pur1f1catlon. 8 was dissolved i n  dry benzene (150 ml) and 

DBU (8.4ml. 56.33mmol) and refluxed under argon atornosphere for 1 h .  The 

mixture was poured lnto lced 2% HC1 (100 m l )  and extracted twice wlth ether. 

The organic layer was washed wlth water then b r l n e ,  and drled (MgSO,) and 

evaporated to give a resldue, whlch was purlfled by flash column 

chrornathography IS10, : eluent. CHC1,) to give + as a colorless amorphous 
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povder (3.75 g .  40%) : Ir (KBr) i. m a x  c m - ' :  1778 (C=O). 1688 (C=C); 'H-nmr 

(CDCl3) 8 : 0.98 (3H, t, 5=7.3 HZ). 1 .53 (2H. t q .  J=7.6, 7.3 Hz). 2.41 (2H. 

dt, 5 ~ 7 . 8 ,  7.6 Hz), 3.92 (3H. 5 ) .  4.13 (3H. s ) .  5.46 (lH, t, 5.7.8 Hz), 7.22 

(1H. d ,  J=8.5 Hz), 7.28 (1H. d, Jz8.5 Hz); rns " I /Z : 248 (MI). 219 (MI-C.Hs), 

206 (M.-C3H8 I ,  and 1 0 b  as a colorless 011 (2. 1 g ,  22%) : I r  (KBr) v m a x  c m ~  ' - 
: 1778 (C=O), 1686 (C=C) : H - n m r  (CDC1,) 8 : 1 .02 (3H. t, J=7.3 Hz), 1. 60 

(2H, tq, J=7.6, 7.3 Hz), 2.46 (2H. dt. J=8.2, 7.6 Hz), 3.94 (3H, s )  . 4.12 

(3H. S ) ,  5.70 (IH, t, J=8.2 Hz). 7.25 (1H. d, 5 ~ 8 . 3  Hz). 7.46 (lH, d, 5=8.3 

Hz): m n  m / r  : 248 M 219 (M.-C?H,), 206 (M'-C,H,). 

( r ) - 3 - ~ u t y 1 1 d e n e - 4 , 5 - d 1 h y d r 0 ~ y p h t h ~ 1 1 d e  (1) 

A solution o f  BBrl (0.8 M I" CH,C12. 151 ml, 120.8rnmal) was added to a 

stlrred solutlon of (7.5 9. 30.21 mrnol) I" dry CH,Ci, (75 ml) under argon 

atomosphere at O'C . The m l x t u r e  was stirred at 0% for 30 m l n  and then at 

room t e m p e r a t u r e  for 3 h. The mlxture was poured lnto ice vater and 

extracted with CH2Cl2 and t h e n  tvlce wlth AcOEt. The organlc layer was 

washed wlth brine and evaporated to g ~ v e  a residue, which w a s  purlfled by 

flash column chromathography (SIO, ; eluent, acetone: AcOEt=l : 10) and 

r e ~ r y ~ t a l l l z a t l ~ n  from AcOEt-n-hevane to give colorless needles of 1 ( 5.38 

g ,  81%) : rnp 191-193T ; ~r ( K B r )  b max c m ~ '  : 3388 (OH), 3170 (OH), 1724 

(C=O). 1678 (C=C) : 'H-nmr (CD,ODI 6 : 1.00 (3H, t. J=7.3 Hz), 1 .56 (2H. tq, 

5=7.3, 7.3 Hz), 2.41 (2H, dt. J=7.8. 7.3 Hz), 5.95 (lH, t, .l=7.8 Hi), 6.95 

IlH, d ,  J=8.1 Hz). 7.23 (lH, d. J=8.1 Hz); ms m / z  : 220 (M.), 191 (M'-C,H,), 

178 (M- -C, H, ) . 

6 . 7 - D ~ h y d r o x y - 3 - v a i e r y i b b n ~ 0 1 ~  acid 1x1 

A soiutlon of BBr3 (0.8 M r n  CH2C1,, 40 ml, 32mmal) was added to a stirred 

solution o i  12.0 g ,  8.05 mrnol) in dry CH,Cll (40 m l )  under argon 

atomosphere at 0°C . The rnlxture "as  stlrred at 0°C i o r  30 m l n ,  t h e n  at room 

temperature for 3 h. The mlvture was poured lnto i c e  water. The crystalline 

preclpltate w a s  separated from the mixture by flltratlon, drled under vacuum 

and recrystallzred from AcOEt-n-hexane to g l u e  colorless needles of 11 (1.20 

g, 68%) : m p  98-100T : I r  IKBr) r m a x  c m  : 3364 (OH). 3232 (OH). 1726 

(C=O); 'H-nmr (CD,ODi 8 : 0.88 (3H, t, J=6.0 Hz), 1 .lo-1 .40 (4H. m), 1 .go- 

2.40 (2H, m l ,  6.87 IlH, d ,  5=7.6 Hz), 7.06 (IH, d ,  5.7.6 Hz); m s  m / z  : 238 
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( M  ) , 18 1 ( M  C ,  H., . 

( ~ ) - 3 - ~ u r y l ~ d ~ n e - 6 , 7 - d ~ h y d r o x y p h t h a 1 ~ d e  I?) 

The m l x t u r e  of 11 (300 m g .  1.26 m r n o l ) ,  thlonyl c h l o r l d e  (0.3 m l ,  4,ilmrnol) 

and dry benzene (6 ml) was heated a t  60-70T for 30 mln under stlrrlng. The 

mixture w a s  evaporated to give a residue, vhlch was purlfled by column 

' chromathography (Sephadex LH-20 ; eluent, CHC1,) and then recrystallized 

- 
i r o m  cHC1, -n-hexane to give colorless needles of 2 (167 m g ,  60%) : mp 113- 

I I 5~ (llt.2 amorphous powder) ; ~r ( K B ~ )  I. max c m  : 3560 ( O H )  , 3242 (OH), 

1740 (C-0). 1685 (C=C) ; 'H-nmr (CD30D) 8 : 0.98 (5H. t, J=7.3 Hz), 1 .53 

12H, tq, 2 ~ 7 . 3 .  7.3 Hz), 2.36 (2H, dt. J=7.8, 7.3 Hz). 5.52 (1H. t, J=7.8 

Hz). 7.06 IlH, d, J = 8 1  Hz). 7.13 (IH, d, J=8.1 H z ;  03s m / z  : 220 M I ,  191 

( M  -Cz Hj ) . 
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