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SUMMARY 

T r i t i u m  labe led  Condur i to l  B epoxide was prepared by a s i x  s tep synthesis, 
s t a r t i n g  w i t h  p-benzoquinone. 
second step by  reducing the  quinone w i t h  sodium boro !H hydr ide.  

The t r i t i u m  was i n t r o d  ced i n t o  t h e  molecule i n  t h e  
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a c t i v e  s ide.  

Condur i to l  B, c o n d u r i t o l  B epoxide, reduc t i on  wi th sodium boro- 

INTRODUCTION 

Gaucher 5 disease i s  an i n h e r i t e d  autosoma, d i so rde r  character ized by a 

d e f i c i e n c y  o f  t h e  enzyme g lucosy l  ceramide ~ - g l u c o s i d a s e  (1 ) .  

enzyme cleaves t h e  g l y c o s i d i c  bond o f  glucocerebroside t o  y i e l d  glucose and 

ceramfde. 

i s  found i n  var ious organs. 

Th is  lysosomal 

I n  p a t i e n t s  w i t h  Gaucher's disease an accumulation o f  glucocerebroside 

The d iscovery by Leq le r  (2) t h a t  c o n d u r i t o l  B epoxide 

The abbrev ia t i ons  used are:  
same as & ( l - p y r r o l i d i n y l )  py r id ine .  

CBE, c o n d u r i t o l  B epoxide; PPY, 4 - p y r r o l i d i n o p y r i d i n e  
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i r r e v e r s i b l y  i n h i b i t e d  the  a c t i v i t i e s  o f  8-qlucosidases o f  d i f f e r i n q  o r i g i n s ,  

l e d  t o  the  i n t r o d u c t i o n  o f  a mouse model f o r  Gaucher's disease (3). 

B epoxide exe r t s  i t s  e f f e c t  by a c t i n q  as an analouue o f  t he  qlucose moiety  o f  

the na tu ra l  subst rate,  qlucocerebroside. The enzyme reac ts  w i t h  the  epoxide 

r i n q  o f  CBE, b ind inq  c o v a l e n t l y  t o  t h e  i n h i b i t o r ,  thus des t roy ing  enzyne a c t i -  

v i t y  i r r e v e r s i b l y .  

CBE i n  v i vo  i n  the Saucher mouse (4) and as an a f f i n i t y  l a b e l  f o r  t he  a c t i v e  

s i t e  o f  t he  enzyme ( 5 ) .  CBE was f i r s t  descr ibed by Nakajima e t  a l .  ( 6 )  and 

labe led  w i t h  14C o r  3H by  Leg le r  ( 7 )  us ino a s y n t h e t i c  scheme s t a r t i n g  w i t h  

rad io labe led  myo inos i to l .  

t o  be separated by paoer chromatoqraphy, r e s u l t i n q  i n  a low y i e l d  of t he  de- 

s i r e d  l abe led  CBE. Quaroni e t  a l .  (8) used the  Idi lzbach ( 9 )  techniaue t o  l a b e l  

CBE. 

Condur i to l  

Radiolabeled CBE has been used t o  study the d i s t r i b u t i o n  of 

The method oroduces a number o f  isomers which have 

However, t he  product obta ined had a low s o e c i f i c  a c t i v i t y .  

I n  the  present oaper a method i s  described f o r  t he  synthes is  o f  t r i t i u m  

labe led  c o n d u r i t o l  B epoxide, f o r  t he  product ion o f  the compound w i t h  h igh  

s o e c i f i c  a c t i v i t y .  

s t a r t i n q  w i t h  p-benzoouinone (l), which when brominated y i e l d s  ( f ) - t rans-5,  

6-dibromo-2-cyclohexene-l,4-dione (2). 
using sodium borohydride t o  y i e l d  ( l a ,  26, 3a, 4~)-(+)-2,3-dibromo-1,4-di-  

hydroxy-5-cyclohexene (z), which has a l l  i t s  r i n a  subs t i t uen ts  i n  the same 

t rans equa to r ia l  c o n f i q u r a t i o n  as c o n d u r i t o l  B (6). Condur i to l  B was obta ined 

by him by a c e t y l a t i o n  o f  (3) f o l l owed  by exchanqe o f  t h e  bromines w i t h  acetoxy 

groups, and then deace tv la t i on .  

f o r  t he  synthes is  o f  t r i t i a t e d  c o n d u r i t o l  B us ino t r i t i a t e d  sodium borohydride 

f o r  t he  i nco rpo ra t i on  of t r i t i u m  i n t o  the  f i n a l  product. A f t e r  eooxidat ion o f  

l abe led  c o n d u r i t o l  B ( g ) ,  rad io labe led  c o n d u r i t o l  B epoxide (1) was obtained. 

The s y n t h e t i c  scheme (see scherile), cons i s t s  o f  s i x  steps 

Steqelmeier (10) reduced t h i s  compound 

A mod i f i ed  approach i s  presented i n  t h i s  paper 

EXPERIMENTAL 

M a t e r i a l s  and Methods 

S i l i c a  gel 60 (E.Merck) p la tes  were used f o r  t h i n - l a y e r  chromatography. 

A f te r  development, t h e  compounds were v i s u a l i z e d  by c h a r r i n g  w i t h  an ammonium 

b i s u l f a t e  s o l u t i o n  (30% w/v) a t  22OoC f o r  20 min (11) w i t h  s u l f u r i c  acid-ethanol 
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(10% v / v )  ( 1 2 )  or w i t h  t h e  Dragendor f f 's  reagent (13). 

borohydride and lead  I 1  acetate were purchased from A l d r i c h  Chemical CO. 

P y r r o l i d i n o p y r i d i n e  (PPY) was obtained from Sigma Chemical Co. 

z o i c  a c i d  was bought from Chemical Dynamics Corporation. 

1-3-methyl phenol) was purchased from K 8 K Laboratories, D i v i s i o n  o f  IGk Bio -  

chemicals Inc. T r i t i a t e d  sodium borohydride (25  m C i ,  2-400 mCi/mmol) was pur. 

chased from NEN Research Products. 

p-Benzoquinone, sodium 

4- 

4-Nitroperben- 

4.4-Thiobis-(6-t-buty- 

Radioact ive measurements were c a r r i e d  out i n  a Searle Mark I V  l i q u i d  s c i n t i -  

l l a t i o n  counter us ing Aquasol (NEN Research Products). 

a B e r t h o l d  LB 2842 automatic TLC-linear analyzer. 

Radioscans were made us ing 
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M e l t i n g  p o i n t s  were taken w i t h  a Thomas-Hoover m e l t i n g  p o i n t  apparatus and 

Microanalyses were made by Schwarzkopf M i c r o a n a l y t i c a l  are repor ted corrected. 

Laboratory, Woodside, N.Y. 

(f)-Trans-5,6-di brmo-2-cyclohexene-1,4-dione (2). 
Bromine (16 g, 0.1 mol) i n  150 m l  o f  carbon t e t r a c h l o r i d e  was added dropwise 

over 45 minutes a t  O'C t o  a s t i r r e d  s o l u t i o n  o f  p-benzoquinone (1) (10.8 g ,  0.1 

mol) i n  250 m l  o f  carbon t e t r a c h l o r i d e .  The s o l u t i o n  was kept a t  t h i s  temperature 

f o r  30 minutes and then  al lowed t o  warm t o  room temperature. 

washed t w i c e  w i t h  200 m l  of water, d r i e d  over sodium s u l f a t e  and evaporated. 

The res idue was d i sso l ved  i n  500 m l  o f  carhon t e t r a c h l o r i d e  and kept a t  4'C f o r  

two days. 

t h e  f i l t r a t e  reduced t o  one f i f t h  of i t s  o r i g i n a l  volume. 

hexane was added and upon coo l i ng  t o  4'C, t h e  product p r e c i p i t a t e d  t o  y i e l d  

17.5 g (65%) o f  trans-5,6-dibromo-2-cyclohexen~-l,4-di one; mp 86.5-87.5'C. 

The s o l u t i o n  was 

A p r e c i p i t a t e d  byproduct which melted a t  186-187'C was f i l t e r e d  and 

An equal volume o f  

( l a ,  2 6, 3a, 4~)-(+)-2,3-Dibromo-[1,4-3H]-dihydroxy-~-cyclohexene (a). 
(a )  Sodium boro[3H]hydride (189 mg, 5 mnol, 50 m C i )  i n  5 m l  o f  water was 

cooled t o  O°C and added over t h e  course o f  one hour, w h i l e  s t i r r i n g  v igorous ly ,  

t o  a s o l u t i o n  of 5,6-dibromo-2-cyclohexene-1,4-dione (2) (1.07 g, 4 mmol) i n  50 

m l  o f  d i e t h y l  e the r  a t  O'C. 

a t  25OC f o r  one hour. 

washed w i t h  30 m l  o f  ether. 

evaporated. 

m l  o f  ethanol and t h e  s o l u t i o n  was evaporated. This procedure was repeated 

t h r e e  times, The res idue  was r e c r y s t a l l i z e d  t w i c e  from 19 m l  of benzene y i e l d -  

i n g  653 ing (60%) o f  @), mp 155-156' (L i t . ( lO )  149' C). 

graphy i n  benzene-methanol ( 9 : l )  gave and R f  value f o r  (3) o f  0.4. 

a c t i v i t y  o f  t h e  product was 2.1 mCi/mnol. 

26.50; H, 2.96; B r ,  58.77. 

A f t e r  15 min, t h e  temperature was r a i s e d  and kept  

The phases were separated and t h e  aqueous phase was 

The ether  phase was d r i e d  over sodium s u l f a t e  and 

To e l i m i n a t e  any l a b i l e  t r i t i u m ,  t h e  res idue  was d i sso l ved  i n  50 

Thin- layer  chromato- 

The s p e c i f i c  

Anal. Calcd. f o r  CgHgBr202 : C, 

Found: C, 26.98; H, 3.13; B r ,  58.14. 

(b)  The method described above was repeated w i t h  sodium b ~ r o [ ~ H ] h y d r i d e  

(47 mg, 1.25 mol, 50 mCi)  and us ing  only  1 mmol o f  t h e  dibromo cyclohexene 

dione. The s p e c i f i c  a c t i v i t y  o f  t h e  product obtained was 9.6 mCi/mmol. 
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(c)  A s o l u t i o n  o f  sodium boro[3H]hydride (37.8 mg, 1 mmol, 25 mCi) i n  3 m l  

o f  water was cooled t o  0°C. Over t h e  course o f  one hour, t h i s  s o l u t i o n  was added 

t o  a s o l u t i o n  o f  (2) (536 mg, 2 mmol) i n  25 m l  o f  d i e t h y l  e the r  a t  0°C. 

r e a c t i o n  was al lowed t o  proceed f o r  16 h r  a t  0°C a f t e r  which c o l d  sodium boro- 

hyd r ide  (114 mg, 3 mnol) i n  1 m l  o f  water was added over t h e  course o f  one 

hour. 

an a d d i t i o n a l  hour. 

(54%) o f  (3) mp 148-154°C. 

The 

The r e a c t i o n  m ix tu re  was warmed t o  25°C and kept a t  t h i s  temperature fo r  

It was then worked up as descr ibed above, y i e l d i n g  295 mg 

The s p e c i f i c  a c t i v i t y  o f  t h e  product was 2 mCi/mmol. 

( 1 a, 28 3a, 48) - ( 2 )  -2,3-Di hromo[ 1;4-3H]-di acety 1 -5-cyc 1 ohexene ( 3 ) .  

2,3-Dibromo-[1,4-3H]-dihydroxy-5-cyclohexene (544 mg, 2 m o l ) ,  4 - p y r r o l i d i -  

nopyr id ine (296 mg, 2 mnol) and 6 m l  o f  a c e t i c  anhydride were d i sso l ved  i n  40 

m l  o f  methylene ch lor ide.  A f t e r  t h r e e  days a t  room temperature, t h e  so l ven ts  

were evaporated. 

washed w i t h  3 m l  o f  1 N hydroch lo r i c  a c i d  and 3 m l  o f  water. 

was d r i e d  over sodium s u l f a t e  and evaporated. 

from 4 m l  o f  isopropanol y i e l d i n g  524 mg (74%) o f  (Q) mp 93-94°C. 

94°C. 

f o r  (4) o f  0.9. 

t h e  R f  value was 0.6. 

The res idue was d isso lved i n  40 m l  o f  methylene c h l o r i d e  and 

The organic  phase 

The res idue  was r e c r y s t a l l i z e d  

L i t .  (10) 

Thin l a y e r  chromatography i n  benzene-methanol (95:5) gave an Rf  value 

I n  a so lvent  system o f  benzene-chloroform-ethyl ace ta te  (7:3:1), 

The s p e c i f i c  a c t i v i t y  o f  t h e  product was 2.1 mCi/mmol. 

(1 a, 2 8 ,  3 a, 4 8)-(t)-[1-3H], 2,3, [4-3H]-Tetracetyl-5-cyclohexene (2. 
C3H I-Condur i t 01 B t e t  raacet a t  e. 

(a)  Using si lv.er acetate. 

I n  a 10 m l  ampoule were placed 2,3-Dibromo-[1,4-H]-diacetyl-5-cyclohexene 

(4) (356 mg, 1 mmol), s i l v e r  acetate (626 mg, 3.8 mmol), 5 m l  o f  a c e t i c  acid, 1 

m l  o f  a c e t i c  anhydride, and a s t i r r i n g  bar. 

mix tured s t i r r e d  and heated a t  120°C f o r  18 hr  i n  t h e  dark. The contents  of 

t h e  ampoule were f i l t e r e d  and t h e  s i l v e r  s a l t s  were washed w i t h  5 m l  o f  a c e t i c  

acid. Ace t i c  a c i d  and anhydride were d i s t i l l e d  f i n a l l y  i n  h igh  vacuum and t h e  

remaining product was d isso lved i n  d i e t h y l  ether. 

The ampoule was sealed and t h e  

The e the ra l  s o l u t i o n  was 

f i l t e r e d  and evaporated. 

e ther  y i e l d i n g  214 mg (68%) (308 mg) o f  (2) mp 85-86°C. 

The res idue was r e c r y s t a l l i z e d  from 2 m l  o f  i sop ropy l  

L i t .  (14) 85.5-86°C. 
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T h i n - l a y e r  chromatography i n  benzene-methanol (95:5) gave an R f  va lue  f o r  t h i s  

compound o f  0.8. I n  a s o l v e n t  system o f  benzene-ch lo ro fo rm-e thy l  a c e t a t e  

(7:3:1), t h e  R f  va lue  was 0.25. 

mC i /mmol . 
The s p e c i f i c  a c t i v i t y  o f  t h e  p roduc t  was 2 

( b )  Us ing  anhydrous l e a d  I 1  ace ta te .  

A m i x t u r e  o f  2,3-dibromo-[1,4-3H]-diacetyl-5-cyclohexene (9) (356 mg, 1 

mmol), anhydrous l e a d  I 1  a c e t a t e  (650 mg, 2 m m o l ) ,  10 m l  o f  a c e t i c  anhydr ide  

and 8 m l  o f  a c e t i c  a c i d  were r e f l u x e d  a t  13OOC f o r  one day. 

mg o f  l e a d  a c e t a t e  was added and r e f l u x i n g  con t inued  f o r  an a d d i t i o n a l  day. 

A c e t i c  a c i d  and anhydr ide  were removed under reduced p ressu re  and t h e  r e s i d u e  

was suspended i n  d i e t h y l  e the r .  

evaporated. The r e s i d u e  was r e c r y s t a l l i z e d  f rom 3 m l  o f  i s o p r o p y l  e t h e r  

y i e l d i n g  170 mg (54%) o f  (5) mp 85-86OC. 

was 2 mCi/mmol . 

An a d d i t i o n a l  650 

The suspens ion  was f i l t e r e d  and t h e  e t h e r  was 

The s p e c i f i c  a c t i v i t y  o f  t h e  p roduc t  

( l a ,  28, 3a, 4~)-(~)-5-Cyclohexane-[l-3H],2,3,[4-3H]-tetrol (I). 
C3H1 C o n d u r i t o l  B. 

To a s o l u t i o n  o f  [3H]-Condur i to l  8 t e t r a a c e t a t e  (157 mg, 0.5 mnol)  i n  5 m l  

o f  methanol, 4 - p y r r o l i d i n o p y r i d i n e  (74  mg, 0.5 mmol) was added. 

was a l l owed  t o  s tand  a t  room tempera tu re  f o r  two  days a f t e r  which t h e  s o l v e n t  

was evaporated. The r e s i d u e  was suspended i n  10 m l  o f  ace tone and s t i r r e d  f o r  

one day. The p roduc t  was f i l t e r e d  and washed w i t h  5 m l  o f  ace tone y i e l d i n g  66 

mg (91%) o f  C o n d u r i t o l  8. np 202-203°C. L i t .  (15)  204.5-205':. The p roduc t  

can be r e c r y s t a l l i z e d  f rom methanol (50x v/w). T h i n - l a y e r  chromatography i n  

hexane-isopropanol-water (1:2, 10%) gave an R f  va lue  o f  0.65. 

v i s u a l i z e d  w i t h  ammonium b i s u l f a t e .  D ragendor f f  reagen t  s h m s  o n l y  a f a i n t  

spot. 

The m i x t u r e  

The spo ts  were 

The s p e c i f i c  a c t i v i t y  o f  t h i s  compound was 2 mCi/mmol. 

( 5,6) -Epoxy- ( l a ,  28, 3a, 48) -( +) -5 -cyc l  o h e ~ a n e - [ l - ~ H I ,  2 , 3, [ 4 - 3 H l - t e t r o l  (7,). 

[3H]-Condur i to l  B Epoxide (6). 

[3H]-Condur i to l  8 (a) (73 mg, 0.5 mmol) was d i s s o l v e d  i n  11 m l  o f  methanol ,  

t h e n  p -n i t rope rbenzo ic  a c i d  (275 mg, 1.5 mnol)  was added t o  t h e  c l e a r  s o l u t i o n .  

It was a l l owed  t o  s t a n d  a t  room tempera tu re  f o r  t h r e e  days a f t e r  wh ich  t h e  meth- 
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anol was evaporated. The res idue was suspended i n  10 m l  o f  acetone and t h e  m i x -  

t u r e  was s t i r r e d  f o r  16 hr. 

acetone, y i e l d i n g  69 mg (85%) o f  [3H]-Conduritol R epoxide (5) mp 161-162°C. 

L i t .  (14) 159-161OC. For f u r t h e r  p u r i f i c a t i o n  t h e  product was d i sso l ved  i n  2 

volumes/ weight o f  water and prec ipated by t h e  a d d i t i o n  o f  20 volumes o f  etha- 

no l ,  y i e l d i n g  ( I )  m e l t i n g  a t  165-166OC. 

isopropanol-water (1:2, 10%) gave an Rf  o f  0.5. 

i zed  by spray ing w i t h  Dragendor f f 's  reagent. 

8 epoxide cou ld  be detected i f  t h e  TLC p l a t e s  were sprayed f i r s t  w i t h  t h e  

Dragendorff 's reagent and dr ied,  fo l lowed by spray ing w i t h  t h e  ammonium b i s u l -  

f a t e  so lu t i on .  A l t e r n a t i v e l y  both compounds cou ld  be detected simultaneously 

by combining t h e  two spray reagents (Dragendor f f 's  reagent-ammonium b i s u l f a t e  

(1:3)).  More epoxide cou ld  be i s o l a t e d  f rom t h e  acetone s o l u t i o n  by evapora- 

t i n g  it and p a r t i t i o n i n g  t h e  res idue between d i e t h y l  e the r  and water. 

z a t i o n  o f  t h e  aqueous s o l u t i o n  y i e l d e d  about 12% more o f  t h e  product. 

s p e c i f i c  a c t i v i t y  o f  t h e  [3H]-conduritol B epoxide was 2 mCi/mmol. 

The product was f i l t e r e d  and washed w i t h  10 m l  o f  

Th in- layer  chromatography i n  hexane- 

The epoxide could be v i s u a l -  

Both Condur i t o l  B and Condur i t o l  

L y o p h i l i -  

The 

Preparat ive t h i n - l a y e r  chromatography was used t o  p u r i f y  (1) i n  prepara- 

t i o n s  where C3H]-Conduritol B remained as an impur i ty .  

( 3  mg) was spo t ted  on E.M. Merck, S i l i c a  Gel 60 p la tes  (0.5 mm) and t h e  p l a t e s  

were developed as described above. 

The impure product 

The r a d i o a c t i v e  bands were v i s u a l i z e d  a f t e r  

f i v e  days exposure t o  Kodak X-Omatic AR f i l m .  

r a d i o a c t i v e  CBE was scraped o f f  and e l u t e d  w i t h  25 m l  o f  chloroform-methanol- 

water (5:10:4) (16) y i e l d i n g  2.3 mg o f  [3H)-Conduritol 8 epoxide. Radioscans 

o f  t h i s  product showed only  a s i n g l e  r a d i o a c t i v e  peak. 

The band corresponding t o  t h e  

DISCUSS I ON 

The bromination o f  benzoquinone, as found by Nef ( 1 7 ) ,  leads t o  t h e  forma- 

t i o n  o f  trans-5,6-dibromo-2-cyclohexene-1,4-dione (2). 
prepared by Savoie and Brassard (18) and l a t e r  by Stegelmeier (10) who publ ished 

an erroneous m e l t i n g  p o i n t  o f  96"C, f o r  t h i s  compound. 

t i o n s  wouldn't  change t h e  mp f rom 86.5-87.5OC observed a l s o  by N o r r i s  and 

S te rnhe l l  (19). 

This compound was a l s o  

Repeated r e c r y s t a l l i z a -  

The method described i n  t h i s  paper i s  a m o d i f i c a t i o n  of t h e  
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publ ished procedures. 

hydroquinone described w i t h  t h e  same m e l t i n g  p o i n t  hy B i l lman  e t  a l .  (20). 

A byproduct o f  t h i s  r e a c t i o n  was probably 2,5-dibromo- 

By reducing t h i s  dione t o  t h e  d i o l  w i t h  sodium boroC3H]hydride we obtained 

( l a ,  28, 3a, 48)-(+)-2,3-di bromo-[1 ,4-3H]-dihydroxy-5-cyclohexene (3). 
T h e o r e t i c a l l y  t h e  reduc t i on  o f  a dione t o  a d i o l  should be poss ib le  us ing 0.5 

mole o f  sodium borohydride per mole o f  dione. 

t h i s  work t h a t  by us ing  l ess  than  1.25 mole o f  sodium borohydride per mole o f  

dione, s a t i s f a c t o r y  chemical y i e l d s  o f  t h e  d i o l  could not  be obtained. H a l f  o f  

t h e  r a d i o a c t i v i t y  o f  t h e  t r i t i a t e d  d i o l  i s  l o s t  through solvent i n t e r a c t i o n  

( 2 1 )  and another h a l f  by t h e  exchange of  l a b i l e  t r i t i u m  atoms, thereby reducing 

t h e  r a d i o a c t i v e  y i e l d  t o  only about 25%. One approach atterrpted t o  increase 

t h e  r a d i o a c t i v e  and chemical y i e l d s  was t o  f i r s t  reduce (2) w i t h  0.5 mole of  

sodium boro L3H] hydr ide per  mole (2). 
proceed s low ly  a t  O°C, and then completed us ing  an excess o f  "co ld"  sodium 

borohydride.] However, n e i t h e r  t h e  chemical nor'2he r a d i o a c t i v e  y i e l d s  o f  t h e  

product  cou ld  be improved. The a n a l y t i c a l l y  pure dibromo d i o l  (2) melted a t  

155°C. s i x  degrees h ighe r  than repo r ted  i n  the  l i t e r a t u r e  (10). 

tritium cou ld  be almost completely exchanged by c o - d i s t i l l a t i o n  w i t h  ethanol .  

The remaining t races  were e l i m i n a t e d  i n  subsequent steps and r e c r y s t a l l  i z a t i o n s .  

The tr i t i um 1 abel e d  2 , 3-di  bromo- 1,4-di hydroxy - 5-cycl o hexene (3) was acy l  a t e d  

us ing  4 -py r ro l  i d i n o p y r i d i n e  as  t h e  c a t a l y s t .  Th i s  a c y l a t i o n  c a t a l y s t  was des- 

c r i b e d  by Hofle, e t  a l .  (22) as being 10 t imes more a c t i v e  than py r id ine .  An 

equimolar amount o f  t he  c a t a l y s t  was used a1 though p r e l i m i n a r y  experiments 

i nd i ca ted  t h a t  h a l f  o f  t h i s  amount cou ld  be used. The lower  l i m i t  o f  the r a t i o  

o f  c a t a l y s t  t o  reac tan ts  was n o t  explored. 

It was found i n  t h e  course o f  

This r e a c t i o n  was a l lowed t o  

The l a b i l e  

4 

I n  the  synthes is  o f  Condur i t o l  B t e t r a a c e t a t e  (5) Stegelmeier (10) re -  

placed the bromine groups w i t h  a c e t y l  groups us ing s i l v e r  ace ta te  i n  r e f l u x i n g  

a c e t i c  acid. 

a method which should be app l i cab le  f o r  a small sca le reac t i on .  

a c t i o n  was performed i n  a sealed ampoule, w i t h  a sealed i n  s t i r r i n g  bar, avo id ing  

the  d i f f i c u l t i e s  r e l a t e d  t o  the  r e f l u x i n g  o f  a small volume o f  a c e t i c  ac id ,  

as w e l l  as a l l o w i n g  f o r  t he  r e a c t i o n  t o  be c a r r i e d  o u t  a t  temperatures h ighe r  

For t h e  synthes is  of rad io labe led  (5) i t  was des i rab le  t o  develop 

Thus, t he  re -  
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than t h e  b o i l i n g  p o i n t  o f  t h e  so lvent .  

convenient method was developed by us ing  anhydrous l e a d  I 1  ace ta te  f o r  t h e  

a c e t y l a t i o n  by modi fy ing a method descr ibed by Shank and E i s t e r t  (23). Th i s  

reagent  being so lub le  i n  a c e t i c  a c i d  would a l l o w  f o r  t h e  r e a c t i o n  t o  be c a r r i e d  

o u t  as a homogenous s o l u t i o n  r a t h e r  than a suspension. 

w i t h  an excess o f  a c e t i c  anhydride a t  130°C. 

no more s t a r t i n g  m a t e r i a l .  

I n  t h i s  work another s imp le r  and more 

Good y i e l d s  were obta ined 

Th in - laye r  chromatography showed 

Condur i t o l  B (a), o r i g i n a l l y  synthesized by McCasland and H o r s w i l l  (24), 

was obtained by Legler  (2 )  by h y d r o l i z i n g  c o n d u r i t o l  B t e t r a a c e t a t e  @) accord- 

i n g  t o  t h e  method of Zemplen (25,26) us ing  a c a t a l y t i c  amount o f  sodium metho- 

x ide and by Radin and Vunnam (14) who used t r i e thy lam ine .  As described i n  t h i s  

paper 

could 

so it 

s a t i s  

it was found t h a t  4 -py r ro l i d inopy r id ine ,  an e x c e l l e n t  a c y l a t i o n  c a t a l y s t ,  

a l s o  be used f o r  deacety la t ion.  

i s  easy t o  separate t h e  almost i n s o l u b l e  t r i t i a t e d  c o n d u r i t o l  B (a) i n  

ac to ry  y i e l d  a f t e r  t h e  react ion.  

o n d u r i t o l  B epoxide (l) was f i r s t  synthesized by Nakajima, e t  a1 ( 6 )  who 

This compound i s  very so lub le  i n  acetone 

used perbenzoic a c i d  i n  chloroform and a c e t i c  a c i d  f o r  t h e  epox ida t i on  o f  

Condur i t o l  B. Leger (7) used p-n i t roperbenzoic  a c i d  i n  a c e t i c  acid, even 

though Condur i t o l  B i s  not  so lub le  i n  t h i s  acid; t h e  r e a c t i o n  was performed as 

a suspension. 

epoxid ize Condur i t o l  B (14). 

t h e  epoxide w i thou t  contamination from Condur i to l  R. 

p u r i t y  o f  Condur i t o l  B epoxide, severa l  methods were t r i e d  unsuccessfu l ly :  

a d d i t i o n  o f  p l a t i n i c  oxide (0.1%) i n h i b i t e d  t h e  epoxidation. 

Radin and Vunnam used m-chloroperbenzoic a c i d  i n  methanol t o  

By repeat ing these methods we could not  ob ta in  

To improve t h e  y i e l d  and 

The 

E leva t i on  o f  t h e  r e a c t i o n  temperature d imin ished t h e  y i e l d  even by us ing  

t h e  a n t i  oxydant 4,4' - t h i o b i s - (  6-t-hutyl-3-methyl phenol ) which according t o  K i s h i  

e t  a l .  (27)  s t a b i l i z e s  t h e  pe rac id  ( f o r  3 hours, even a t  90" C). 

The method developed du r ing  t h i s  work uses an excess of p-n i t roperbenzoic  

ac id  (minimum t h r e e  t imes t h e  t h e o r e t i c a l  amount). 

methanolic s o l u t i o n  and l a s t i n g  several days, r e s u l t e d  i n  a product which showed 

only  a s i n g l e  spot on t h i n - l a y e r  chromatography. 

presence o f  t races  o f  t h e  s t a r t i n g  ma te r ia l ,  rad io labe led  Condur i t o l  R, as i n d i -  

Th is  react ion,  i n  d i l u t e  

Some preparat ions showed t h e  
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cated by t h e  radioscans o f  p l a t e s  which were developed by t h i n - l a y e r  chromatography. 

I n  order t o  ob ta in  a rad iochemical ly  pure product, p u r i f i c a t i o n  by q u a n t i t a t i v e  

l a y e r  chromatography was t h e r e f o r e  used. The synthes is  descr ibed i n  t h i s  paper 

was made on a 2 mCi/mmol l e v e l .  

w i t h  f o u r  t imes h ighe r  s p e c i f i c  a c t i v i t y  r e s u l t i n g  i n  t r i t i a t e d  CBE w i t h  a 

s p e c i f i c  a c t i v i t y  o f  about 10 mCi/mmol. 

3 I t was repeated w i t h  sodium boro[ H lhyd r ide  

The synthes is  described i n  t h i s  paper would a l l o w  the  p repara t i on  o f  

l abe led  c o n d u r i t o l  B epoxide wi th  considerably  h ighe r  s p e c i f i c  a c t i v i t y .  
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