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A b s t r a c t  - As a  genera l  s y n t h e t i c  approach t o  compounds c o n t a i n i n g  t h e  c i s -  

t r a n s  a l l y l h y d r o x y  f u n c t i o n a l i t y  ( s u b u n i t  A), an a p p r o p r i a t e l y  s u b s t i t u t e d  

fu ran  nuc leus  i s  o x i d a t i v e l y  c l e a v e d  t o  p r o v i d e  an u n s a t u r a t e d  1,4- 

d i c a r b o n y l  mo ie ty  s u i t a b l y  d i sposed  f o r  f u r t h e r  e l a b o r a t i o n .  The t o t a l  

s y n t h e s i s  o f  (t i- c o r i o l i c  a c i d  demonstrates t h e  u t i l i t y  o f  t h e  approach. 

A number of d i f f e r e n t  groups o t  oxygenated u n s a t u r a t e d  l o n g  c h a i n  f a t t y  ac ids1  have as a  common 

s t r u c t u r a l  f e a t u r e  t h e  c i s - t r a n s  a l l y l h y d r o x y  f u n c t i o n a l i t y  as d e p i c t e d  i n  A. C o r i o l i c  a c i d 2  1 

i s  one such C l 8  u n s a t u r a t e d  a c i d .  It e x h i b i t s  an i n t e r e s t i n g  c a l c i u m  s p e c i f i c  i onophore  a c t i v i -  

t y 3  and a l s o  has been i s o l a t e d  from t h e  r e s i s t a n t  c u l t i v a t i o n  of t h e  r i c e  p l a n t  ( O r p a  S a t i v a  L.) 

wh ich  has been demonstrated t o  o p e r a t e  as a  se l f -de fense  substance a g a i n s t  r i c e  b l a s t  d i ~ e a s e . ~  

5 A  r e c e n t  r e p o r t  by Rama Rao and co-worker8 d e l i n e a t i n g  a  r a t h e r  e l a b o r a t e  approach t o  c o r i o l i c  

a c i d ,  prompts us t o  d i s c l o s e  a  f a c i l e  s y n t h e s i s  of t h i s  compound based upon a  s t r a t e g y  developed 

i n  ou r  l a b o r a t o r i e s  des igned s p e c i f i c a l l y  f o r  t h e  e f f i c i e n t  c o n s t r u c t i o n  o f  t h e  s u b u n i t  A. 

Our approach t o  t h e  prob lem i s  d e p i c t e d  i n  Scheme I. We e n v i s i o n e d  t h a t  t h e  l a t e n t  1 ,4-d icarbon-  

y l  n a t u r e  o f  t h e  f u r a n  nuc leus  c o u l d  be s u c c e s s f u l l y  e x p l o i t e d  t o  ou r  advantage. Thus, an ox ida -  

t i v e  r i n g  opening o f  a  s u i t a b l y  s u b s t i t u t e d  f u r a n  nuc leus  would p r o v i d e  a  d i f f e r e n t i a t e d  1,4-d i -  

c a r b o n y l  compound. The r e s u l t i n g  ke to -a ldehyde  would t h e n  be amenable t o  f u r t h e r  e l a b o r a t i o n  v ia  

a c i s - s e l e c t i v e  W i t t i g  o l e f i n a t i o n .  F i n a l l y ,  a  r e d u c t i o n  of t h e  ke tone  c a r b o n y l  would p r o v i d e  

s u b u n i t  A.  

SCHEME I 



OUT s y n t h e t i c  S t r a t e g y  i s  o u t l i n e d  i n  Scheme 11. Our approach i n v o l v e d  t h e  s y n t h e s i s  of two con- 

ve rgen t  p i e c e s  o b t a i n e d  f rom d i s s e c t i n g  1 between t h e  C9 and C1O c i s  o l e f i n i c  bond. The 

s y n t h e s i s  began w i t h  t h e  a l k y l a t i o n 6  o f  f u ran  w i t h  1- iodopentane t o  a f f o r d  2 - p e n t y l f u r a n  2 i n  7U% 

y i e l d .  Treatment  of 2 w i t h  bromine i n  methanol7 smoo th l y  gave a  2:1 c i s l t r a n s  m i x t u r e a  o f  the 

dimethoxy compound 3 i n  86% i s o l a t e d  y i e l d .  Treatment  of 3 w i t h  a  c r y s t a l  of p - t o l u e n e s u l f o n i c  

a c i d  i n  1:l a c e t o n i t r i l e i w a t e r  smooth ly  a f f o r d e d  t h e  c i s  ene-d ione wh ich  was isorner ized d i r e c t l y  

t o  t h e  t r a n s  compound 4 by exposure t o  i o d i n e  i n  e t h e r  i n  93% y i e l d  ove r  two steps.' 

The p r e p a r a t i o n  O f  t h e  phosphonium s a l t  6 was accompl ished i n  a ve ry  s t r a i g h t f o r w a r d  manner f rom 

c o m m e r c i a l l y  a v a i l a b l e  9-bromononanoic acid.'' E s t e r i f i c a t i o n  w i t h  d iaromethane f o l l o w e d  by 

ha logen exchange w i t h  sodium i o d i d e  i n  r e f l u x i n g  acetone gave i o d i d e  5 i n  90% y i e l d .  The 

phosphonium s a l t  6 was p repared  by  r e f l u x i n g  one e q u i v a l e n t  o f  5 w i t h  1.1 e q u i v a l e n t s  o f  

t r i p h e n y l p h o s p h i n e  i n  a c e t o n i t r i l e  f o r  36 h i n  e s s e n t i a l l y  q u a n t i t a t i v e  y i e l d .  

S C H E M E  I1 
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The s t a g e  was now s e t  f o r  t h e  o l e f i n a t i o n  r e a c t i o n .  In t h e  e v e n t ,  a THF s o l u t i o n  o f  1.0 equ i va -  

l e n t s  o f  ene -d i one  4 was added t o  a  p r e f o r m e d  THF s o l u t i o n  o f  t h e  p o t a s s i u m  t - b u t o x i d e  gene ra ted  

y l i d e  d e r i v e d  f r o m  l . U  e q u i v a l e n t s  o f  phosphon ium s a l t  b a t  U°C t o  g i v e  t h e  u n s a t u r a t e d  ke tone  7 

i n  4% y i e l d .  R e d u c t i o n  o f  7 w i t h  sod ium b o r o h y d r i d e  i n  me thano l  gave 8 i n  7U% y i e l d .  T rea tmen t  

o f  8 w i t h  aqueous l i t h i u m  h y d r o x i d e  q u a n t i t a t i v e l y  gave ( ? ) - c o r i o l i c  a c i d  1 (9  s t e p s ,  16% o v e r a l l  

y i e l d ) .  

The advan tages  of t h i s  s t r a t e g y  f o r  s y n t h e s i s  o f  compounds c o n t a i n i n g  s u b u n i t  A are  f o u r - f o l d :  1 )  

t h e  app roach  i s  f l e x i b l e  and g e n e r a l i t y  i s  r e a l i z e d  s i m p l y  by  a p p e n d i n g  t h e  a p p r o p r i a t e  s i d e  

c h a i n  t o  t h e  f u r a n  s t a r t i n g  m a t e r i a l ;  2) t h e  p r o c e d u r e  i s  o p e r a t i o n a l l y  s i m p l e  and e a s i l y  

amenable t o  sca le -up ;  3)  t h e  s y n t h e s i s  i s  c o n v e r g e n t ;  4 )  t h e r e  a r e  s e v e r a l  o p t i o n s  a v a i l a b l e  t o  

e f f e c t  t h e  f u r a n  o x i d a t i o n . ' '  The scope o f  t h i s  me thodo logy  i s  unde r  a c t i v e  i n v e s t i g a t i o n  and 

s e v e r a l  a p p l i c a t i o n s  i n  t h e  f i e l d  o f  e i c o s a n o i d  n a t u r a l  p r o d u c t s  w i l l  be  fo r thcoming.12313 

EXPERIMENTAL 

1R s p e c t r a  were t a k e n  w l t h  a P e r k i n - E l m e r  2838 i n f r a r e d  s p e c t r o p h o t o m e t e r .  NMR and 13c NMR 

s p e c t r a  were o b t a i n e d  on a  Gene ra l  E l e c t r i c  qE-300 NMK a p p a r a t u s  a t  3UU and 75.48 MHz, 

r e s p e c t i v e l y ,  u s i n g  TMS as an i n t e r n a l  s t a n d a r d .  Mass s p e c t r a  were r e c o r d e d  w i t h  an HP5985A 

s p e c t r o m e t e r  and h i g h  r e s o l u t i o n  mass s p e c t r a  were o b t a i n e d  on a  K r a t o s  MSSU i n s t r u m e n t .  Merck 

TLC p l a t e s  were used  f o r  a n a l y t i c a l  TLC and Merck  K i e s e l g e l  60 was u s e d  f a r  column 

ch roma tog raphy .  A 20% e t h e r  i n  pen tane  ch roma tog raphy  e l u t i n g  s y s t e m  r e f e r s  t o  20 ml o f  e t h e r  

d i l u t e d  t o  a  100 ml t o t a l  vo lume w i t h  pen tane .  

2 - P e n t y l f u r a n  2. A  d r y  r o u n d  b o t t o m  f l a s k  unde r  N2 was c h a r g e d  w i t h  THF ( 5 0  m l )  and f u r a n  

(15.64 g, 0.23 m o l )  and c o o l e d  t o  -25°C. To t h e  m a g n e t i c a l l y  s t i r r e d  s o l u t i o n  was added n - b u t y l -  

l i t h i u m  (15  g  (2.5 M i n  p e n t a n e ) ,  0.23 m o l )  d r o p w i s e  o v e r  15 m i " .  The r e s u l t i n g  y e l l o w  suspen- 

s i o n  was s t i r r e d  f o r  1.5 h  a t  - 1 5 Y  and t h e n  a l l o w e d  t o  w a r m  t o  -5°C whereupon a pen tane  (30 mL)  

s o l u t i o n  o f  1 - i o d o p e n t a n e  (3U mL, U.23 m o l )  was added d r o p w i s e  o v e r  1U min .  A f t e r  a l l o w i n g  t o  

warm t o  room t e m p e r a t u r e  and s t i r r i n g  f o r  6  h, t h e  r e a c t i o n  was quenched w i t h  s a t .  NH4C1 and 

e x t r a c t e d  w i t h  pen tane  ( 3 x l U U  m l ) .  R f t e r  d r y i n g  o v e r  MgS04, d i s t i l l a t i o n  a t  a t m o s p h e r i c  p r e s s u r e  

a f f o r d e d  2 - p e n t y l f u r a n  2, 2Z.U g  (7U%), bp7bU 152-155'C. 'H NMK (CUCI3, 3UU MHz): 0 7.29 (m, 

I H ) ,  6.28 ( m ,  1H),5.97 (m, I H ) ,  2.61 ( t ,  J=7.2 Hz, ZH), 1.69-1.58 (m, 2H), 1.4-1.2 (m, 4H) ,  

U.85 ( t ,  J=7.2 Hz, 3  H) .  13c NMK (CUC13, 71.48 MHz): 6 156.63, 14U.bU, 109.99, 104.48, 31.38, 



27.94, 27.72, 22.41, 13.99. IR (CUC13, cm-I ) :  2955, 2925, 1595, 1505, 1145, 1U10. MS: mle 138; 

a1 ( IUU) ,  53 (33 ) .  

Z-n-Pentyl-2,5-dirnethoxy-2,5-dihydrofuran 3. To a  methanol (25 m l )  s o l u t i o n  o f  2 (2.0 g, 

14.5 mmol) c o n t a i n i n g  sodium carbona te  (6.14 g, 58 mmol) coo led  t o  -15-C was added a  methanol 

(10 m1) s o l u t i o n  of bromine (2.3 g, 14.5 mnol) dropwise over  10 min. The bromine c o l o r  was 

d ischarged  immediate ly .  A f t e r  a d d i t i o n  of t h e  bromine was complete,  t h e  r e a c t i o n  m i x t u r e  was 

d i l u t e d  w i t h  water  (50 m i )  and e x t r a c t e d  w i t h  e t h e r  (3x50 mi I .  A f t e r  d r y i n g  over  MgS04 and con- 

c e n t r a t i o n  inin, chromatoqraphy o f  t h e  r e s i d u e  on s i l i c a  gel  e l u t i n g  w i t h  20% e t h e r  i n  pen- 

t ane  af forded 2.5 g  (86%) of a 2 : l  c i s l t r a n s  m i x t u r e  of t h e  d imethoxy compound 3. 'H NMR (CDC13, 

3U0 MHz) major  i somer :  6 6.05-6.00 (m, l H ) ,  5.93-5.87 (m, l H ) ,  5.46 (m, l H ) ,  3.52 (s ,  3H), 3.21 

( 5 ,  3H), 1.84-1.72 (m, 2H). 1.35-1.23 (m,  6H), 0.88 ( t ,  J=7 Hz, 3H); m inor  isomer:  6 6.05-6.00 

(m, I H ) ,  5.93-5.87 (m, 1H1, 5.75 ( m ,  l H ) ,  3.46 ( s ,  3H), 3.13 ( s ,  3H), 1.84-1.72 (m, 2H), 1.35- 

1.23 (m, bH), U.88 ( t ,  J=7 Hz, 3H). 1R (CDCI3, crn,'): 2955, 2925, 1465, 1370, 1110, 1015. MS: 

mle (m-UCH3) 169, 1ZY ( l U U ) ,  101 ( 4 5 ) ,  55 (3U). High r e s o l u t i o n  MS: mle-0CH3 169.1233 ( c a l c d  f o r  

C10H1702, 1b9.1228). 

T rans -2 -nonene- I -a l -4 -one  4. To a 1:1 w a t e r l a c e t o n i t r i l e  (10 m l )  s o l u t i o n  o f  3 (500 mg, 

2.5 mmol) under n i t r o g e n  a t  room tempera tu re  was added a few c r y s t a l s  of p - t o l u e n e s u l f o n i c  a c i d  

monohydrate. The p rogress  o f  t h e  r e a c t i o n  was mon i to red  by TLC (30% e t h e r l p e n t a n e ) .  A f t e r  

1.5 h, t h e  y e l l o w  s o l u t i o n  was e x t r a c t e d  w i t h  e t h e r  (3x50 m l )  and t h e  combined o r g a n i c  l a y e r s  

were washed s e q u e n t i a l l y  w i t h  s a t .  sodium b ica rbona te  (25 m l )  and wa te r  (25 m i ) .  A f t e r  d r y i n g  

over  MgSG4, t h e  e t h e r  s o l u t i o n  was concen t ra ted  xn t o  approx imate ly  10-15 ml. A  few 

c r y s t a l s  o f  i o d i n e  were added and t h e  s o l u t i o n  was a l l owed  t o  s tand  a t  room tempera tu re  f o r  1 h  

t o  e f f e c t  complete i s o m e r i z a t i o n  of t h e  c i s -ened ione  t o  t h e  t r a n s  compound. A f t e r  washing w i t h  

sat .  sodium t h i o s u l f a t e  (25 m l )  and water  (25 m l ) ,  t h e  e t h e r  l a y e r  was d r i e d  over  MgS04 and 

concen t ra ted  kn. Chromatography on s i l i c a  g e l  e l u t i n g  w i t h  30% e t h e r  i n  pentane a f fo rded  

358 mg (931: ove r  two s t e p s )  of a y e l l o w  low m e l t i n g  s o l i d .  T n i s  m a t e r i a l  i s  u n s t a b l e  a t  ambient 

temperature b u t  s t o r e s  w e l l  f o r  months i n  a -lUDC f r e e z e r .  'H NMK (CUCI3, 300 MHz): 6 9.79 (d, 

J=7 Hz, l H ) ,  b.88 (d,  J-16 Hz, l H ) ,  6.78 (dd, J=7,16 Hz, I H ) ,  2.70 (t, J=7 Hz, 2H), 1.68 ( q u i n t . ,  

J=7 H i ,  2H), 1.40-1.25 (m, 4H), 0.92 ( t ,  J=7 Hz, 3H). 13C NMR (CDC13, 75.48 MHz): 6 199.75, 

193.07, 144.58, 136.89, 40.81, 30.84, 22.95, 22.01, 13.49. IR (COCl3, c m - l ) :  2'355, 2925, 2715, 

1690, 1620, 980. MS: mle 154; 125 ( 2 5 ) ,  98 ( 2 3 ) ,  83 (301, 70 ( 3 2 ) ,  55 (100) .  High r e s o l u t i o n  

MS: mle 154.1004 ( c a l c d  f o r  C9Hl4OZ, 154.0994). 
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M e t h y l - 9 - i o d o n o n a n o a t e  5. An e t h e r  (15  m l )  s o l u t i o n  o f  c o m m e r c i a l l y  a v a i l a b l e  9-bromononano ic  

a c i d  (1.0 g, 4.22 m o l )  was e s t e r i f i e d  w i t h  excess  d i a r o m e t h a n e  a t  DOC. The c r u d e  e s t e r  was t h e n  

r e f l u x e d  f o r  1 h i n  a c e t o n e  ( 2 0  m l )  c o n t a i n i n g  sod ium i o d i d e  (693  mg, 4.64 mrnol). A f t e r  c o o l i n g ,  

t h e  a c e t o n e  was removed i n  vacuo,  t h e  c r u d e  p r o d u c t  was t a k e n  up i n  wa te r  ( 2 0  m l )  and e x t r a c t e d  

w i t h  e t h e r  ( 2 x 5 0  m l )  and d r i e d  o v e r  MgSU4. Chromatography on s i l i c a  g e l  e l u t i n g  w i t h  5% e t h e r  i n  

p e n t a n e  a f f o r d e d  1 .13 g (90% ove r  t w o  s t e p s )  o f  i o d i d e  5. NMR (CDC13, 300 MHz): 6 3.67 ( s ,  

3H),  3.19 ( t ,  J.7 Hz, 2H) ,  2.31 ( t ,  J=7 Hz, 2H),  1.83 ( q u i n t . ,  J=7 Hz, ZH), 1.67-1.55 (m, 2 H ) ,  

1.45-1.25 (m, 8H). 13c NMR (CDCI3, 75.48 MHz): 6 174.13, 51.40, 33.98, 33.42, 30.34, 28.94, 

28.26, 24.81, 7.15 ( o n l y  9 peaks o b s e r v e d ) .  I R  (CUCI3, c m - I ) :  2935, 28bU, 1735, 1440. MS: 

m/e  298;  267, 183, 171, 155, 139. H i g h  r e s o l u t i o n  MS: m/e (m-0CH3) 267.0248 ( c a l c d  f o r  C9Hlb10, 

267.U2461. 

(8-Carboxyocty1)- t r iphenylphosphonium i o d i d e ,  m e t h y l  e s t e r  6. An a c e t o n i t r i l e  ( 2 0  m l )  s o l u t i o n  

o f  i o d i d e  5 (1.0 g, 3.36 m o l )  and t r i p h e n y l p h o s p h i n e  (967 my, 3.69 mno l )  were r e f l u x e d  u n d e r  

n i t r o g e n  f o r  36 h. A f t e r  c o o l i n g ,  t h e  a c e t o n i t r i l e  was removed &nand t h e  p r o d u c t  was d i s -  

s o l v e d  i n  d i c h l o r o m e t h a n e  ( 2 0  m l )  and p r e c i p i t a t e d  by d i l u t i o n  w i t h  e t h e r  ( 100  m l )  t o  o b t a i n  

1.9 g (97%) o f  6 as  a c l e a r  s y r u p .  'H NMR (CDC13, 300 MHz): 6 7.88-7.78 (m,  9H), 7.77-7.69 (m, 

6H) ,  3.70-3.45 (m, ZH), 3.65 (s ,  3H), 2.26 it, J=7 Hz, 2H), 1.70-1.50 ( m ,  6H), 1.35-1.20 ( m ,  

6H). MS ( F A B t ) :  mle 433. 

M e t h y l  (9Z,  1 1 E ) - 1 3 - 0 x 0 - c o r i o l a t e  7. To a THF ( 1 0  m l )  s o l u t i o n  o f  phosphon ium s a l t  6 (560 mg, 

1.0 mrnol) a t  0'C unde r  N2 was added p o t a s s i u m  t - b u t o x i d e  (112 mg, 1.0 mmol).  The b r i g h t  o range  

s o l u t i o n  was s t i r r e d  f o r  10 m i n  and t h e n  a THF ( 5  m l )  s o l u t i o n  o f  ene -d i one  4 ( 154  mq, 1.0 m o l )  

was added r a p i d l y .  The r e a c t i o n  m i x t u r e  was s t i r r e d  an a d d i t i o n a l  5 m i n  and t h e n  quenched w i t h  

s a t .  ammonium c h l o r i d e  (25  m l ) .  E x t r a c t i o n  w i t h  e t h e r  (2xSU m l ) ,  d r y i n g  o v e r  MyS04 a n d  concen- 

t r a t i o n  gave a c r u d e  p r o d u c t  w h i c h  was ch roma tog raphed  on s i l i c a  g e l  e l u t i n g  w i t h  20% 

e t h e r  i n  pen tane  t o  a f f o r d  139 mg o f  enone 7 ( 45%) .  'H NMR (CDC13, 3U0 MHz): 6 7.49 (ddd,  Jz1.5, 

11, 16 Hz, l H ) ,  6.21-6.05 ( m ,  l H ) ,  6.17 (d,  J=16 Hz, I H ) ,  5.95-5.84 (m, I H ) ,  3.66 i s ,  3 ) .  

2.55 ( t ,  J=7 Hz, 2H), 2.35-2.25 (m, 2H), 2.30 ( t ,  J=7 Hz, ZH), 1.68-1.55 (m, OH), 1.35-1.25 (m,  

12H),  0.90 ( t ,  J=7 Hz, 3H).  IR (CDCI3, cm- l )  2925, 2865, 1725, 1685, 1590, 1430. 

(CDCI3, 75.48 MHz): S 201.09, 174.23, 142.39, 136.89, 129.40, 126.96, 51.43, 41.08, 34.04, 

31.49, 29.27, 29.10, 29.02, 28.99, 28.32, 24.87, 24.07, 22.48, 13.93. H i g h  r e s o l u t i o n  MS: mle 

308.2355 ( c a l c d  f o r  C19H3203, 308.2351) .  



Methyl c o r i o l a t e  8. To a methanol (10 ml s o l u t i o n  of  enone 7 ( 5 0  my, 0.16 mno l )  a t  O0C under  N2 

was added sodium b o r o h y d r i d e  (12 mg, 0.32 mmol) i n  one p o r t i o n .  A f t e r  5 min, t h e  r e a c t i o n  was 

quenched w i t h  sa t .  ammonium c h l o r i d e  and e x t r a c t e d  w i t h  e t h e r  (3x25 ml I. A f t e r  d r y i n g  and con- 

c e n t r a t i o n  inin, t h e  r e s i d u e  was chromatoyraphed on s i l i c a  g e l  e l u t i n g  w i t h  30% e t h e r  i n  

pen tane  t o  a f f o r d  35 mg of  8 (70%).  'H NMR (CDC13, 300 MHz): 6 6.49 (dd,  J=10, 15 Hz, l H ) ,  5.98 

( b t ,  J.10 Hz, I H ) ,  5.67 (dd, J-6, 15 Hz,IH), 5.49-5.38 ( m ,  IH) ,  4.17 (bq, J=7 Hz, l H ) ,  3.67 (s, 

3H), 2.31 ( t ,  J=7 Hz, 2H), 2.18 (bq,  J-7 Hz, 2H), 1.70-1.5U (m, bH), 1.45-1.2U (m, 12H), U.9U ( t ,  

J=7 Hz, 3H). I R  (CDC13, cm-'1: 3600, 2930, 2855, 1730, 1435. 13c NMR (COC13, 75.48 MHz): S 

174.31, 135.91, 132.79, 127.79, 125.72, 72.89, 51.44, 37.31, 34.Ub. 31.78, 29.46, 2Y.U4(2), 

28.93, 27.67, 25.11, 24.89, 22.60, 14.03. H i g h  r e s o l u t i o n  MS: m le  (m-H20)=292.24U6 ( c a l c d  f o r  

C19H3202, 292.2402). 

( f ) - C o r i o l i c  a c i d  1. The e s t e r  8 (35 my, 0.11 mnol )  was t a k e n  up i n  a 2 : 1  i s o p r o p a n o l l w a t e r  

s o l u t i o n  (10 m1) and l i t h i u m  h y d r o x i d e  (23 my, 0.55 mnol )  was  added. A f t e r  1.5 h a t  room 

tempera tu re ,  t h e  r e a c t i o n  m i x t u r e  w a s  a c i d i f e d  t o  pH 3 w i t h  88% f o r m i c  a c i d .  E x t r a c t i o n  w i t h  

e t h e r  (3x20 m l ) ,  d r y i n g  over  MgSU4 and c o n c e n t r a t i o n  &n a f f o r d e d  30 my (ca.  100%) of  

c o r i o l i c  a c i d  1. 
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