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SUMMARY 

A convenient procedure has been developed o r  the syn thes is  

o f  14C-3-chlorwpropan-1, 2-diol (a-chlorohydrin, L) from 14C- 
glycerol  which can a lso  be app2ied t o  the  preparation o f  I4C-  

3-bromopropan-l,2-diol la-homohydrin, E). The.se tuo compounds 
can be converted, respec t ive ly ,  by nucleophylic displacement 

wi th  s o d i m  iodide 14C-3-iodopropan-l, 2-diol la-iodohydrin, 

and by a lka l ine  epoxidation t o  14C-2,3-epoxypropnn-l-ol lgly-  

c i d o l ,  z). The use o f  readi ly  avai lable  u-,1,3- or 2- "C-gly- 

cerol  thus enables the t i t Z e  compoundsto be synthesised readi- 

l y  and any desired labe l l ing  pat tern  as use fu l  3-carbon i n t e r  

mediates f o r  f u r t h e r  radioact ive  syntheses .  

The compound 3-chloropropan-1 ,2-diol (a-chlorohydrin,  I) i s  one  

of the  s i m p l e s t ,  yet  mos t  ac t ive ,  m a l e  r a t  ant i fer t i l i ty  agents  a t  p r e s e n t  known 

( 1 ) .  In o r d e r  to examine  i t s  in vivo dis t r ibut ion and metabol i sm,  together  

with tho rornparativci metabol ism of the  a-halohvdrins in  g e n e r a l ,  t h e  t i t l e  

compounds w e r e  requi red  label led with carbon-  1 4 .  

EXPERIMENTAL 
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The syntheses  descr ibed  give good yields  of uniformly-labelled 

products  of specif ic  act ivi ty  4 jiCi/mM from 150 liCi of ~ - ' ~ C - g l y c e r o l .  
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Compound Solvent 1 

a-chlorohydrin 0.50 

a-bromohydrin 0.52 

A .  R.Jows 

Solvent 2 Solvent 3 

0.73 0.69 

0.57 0.53 

The treatment of glycerol with either hydrogen chloride or hydrogen bromide 

using acetic acid as a catalyst i s  a modification of the method of Conant and 

Quayle ( 2 ) .  A l l  compounds were radiochemically homogenous by thin-layer 

chromatography (Table) in three solvent systems;  solvent 1, n-butanol 

saturated with water;  solvent 2 ,  chloroform : methanol 7 :  3 ;  solvent 3 ,  

- n-butanol : glacial acetic acid : water 4:2: 1. Chromatograms were run on 

Merck  0.1 mm pre-coated kieselgel G plates and scanned on a Packard model 

7201 Radiochromatogram Scanner. With the exception of glycidol , which could 

not be chromatographed due to rapid decomposition, the Compounds gave a 

typical yellow colour for vicinal diols when sprayed with aqueous alkaline 

permanganate. Infra-red spectra  (thin fi lms) showed patterns character is t ic  

of authentic compounds: a-chlorohydrin 745 cm-' ( C-Cl) , a-bromohydrin 

665 cm-' (C-Br), glycidol 1260 cm-l (epoxide). 

i t  -iodohydrin 

glycerol 

CH 2 OH CHlOH 
I I 

0.50 i 0.84 0.75 

0.35 0.37 0.38 
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The synthesis of 14C-labelled a-halohydrins and glycidol 699 

~ - ~ ~ C - g l y c e r o l  (250 pCi ,  0 .5  mg)  w a s  di luted with a methanolic 

solution of inact ive glycerol  (50 m g )  in a reac t ion  v e s s e l  p r e p a r e d  by seal ing 

the  end of a ground-glass a i r  l e a k ,  and t h e  solvent removed by a s t r e a m  of 

ni t rogen a t  50'. The air leak was  positioned in  t h e  s i d e  a r m  of a 250 m l  2-neck 

round bottom f lask ,  containing refluxing g - b u t a n o l '  . Aqueous ace t ic  ac id  

(5;;, 0.1 m l )  was  added to t h e  glycerol  and a s teady s t r e a m  of hydrogen ch lor ide  

passed  through t h e  reac t ion  solution for 1.5 h o u r s  

react ion mixture  w a s  d r i e d  in  vacuo,  dissolved in  anhydrous ethyl a c e t a t e  and 

applied to  a column of Whatmans SG-34 Chromedia (25  g m )  . Elution with ethyl 

a c e t a t e  (200 m l )  gave  ~ - ~ ~ C - a - c h l o r o h y d r i n  (36-44 m g ,  60-720, 4 pCi/mg) 

a s  a pale .yel low v iscous  oi l .  Fur ther  elution with ethyl a c e t a t e  containing 

10% methanol (150 m l )  gave  u-I4C-glycerol (12-16 m g ,  24-32?; of s ta r t ing  

m a t e r i a l ) .  The yield of a-chlorohydrin,  based on consumed g lycero l ,  was  

907~ ( a v e r a g e  of 8 p r e p a r a t i o n s ) .  Attempts  to improve  t h e  yield by increas ing  

t h e  chlor inat ion t i m e  w e r e  unsuccessful .  Beyond 2 h o u r s ,  t r a c e s  of a n  

unidentified product  of R f  0.45 (solvent  1) appear  which is not 1,3-dichloro- 

propan-2-01 ( 3 )  ( R f  0.80). When the  reac t ion  i s  c a r r i e d  out  on amounts  of 

glycerol  g r e a t e r  than 100 m g  , t h e  yield of a-chlorohydrin d e c r e a s e s  to 

50-706. 

a Pas teur  pipette. The 

A mixture  of ~ - ~ ~ C - a - c h l o r o h y d r i n  (57.2 m g ,  234.5 pCi)  and 

anhydrous sodium iodide ( 8 5  m g )  in methyl &-butyl-ketone ( 5  m l )  w a s  s t i r r e d  

for 6 hours  under  ref lux.  The majori ty  of t h e  solvent was removed in a s t r e a m  

* At t h i s  t e m p e r a t u r e  (105-6OC), water  d i s t i l s  f rom t h e  mixture  and condenses  

in t h e  upper  portion of t h e  react ion v e s s e l .  
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of ni t rogen a t  25' and t h e  mixture  finally d r i e d  in vacuo for  s e v e r a l  hours .  

The r e s i d u e  was  suspended in  anhydrous ethyl ace ta te  and f i l t e red  d i rec t ly  

onto a column of Whatmans SG-34 Chromedia (20 gm)  . Elution with ethyl 

a c e t a t e  (250 m l )  gave  a yellow solution which was  reduced in vacuo below 40' 

to a pale  yellow oi l .  This  w a s  dissolved in ethyl ace ta te  ( 2  m l )  , 40-60' 

petroleum e t h e r  (1  m l )  added ,  t h e  solut ion seeded  with authent ic  a-iodohydrin 

( 4 )  and lef t  a t  Oo to  c r y s t a l l i s e .  Recrystal l isat ion f rom chloroform and 4O-6Oo 

petroleum e t h e r  gave  white p la tes  of ~ - ' ~ C - a - i o d o h y d r i n  ( 3 7  m g ,  m.pt 48-50') 

in 36.,, yield ( 2 . 2  pCi/mg). Thin-layer c h r o m a t o g r a m s  of t h e  or iginal  mother  

l iquors  (solvent  2 )  showed 2 rad ioac t ive  components ,  a-chlorohydrin ( 197.2) 

and a-iodohydrin (80';h).  

dissolved in t h e  mother  l i q u o r s ,  c rys ta l l i sed  and r e c r y s t a l l i s e d  to  give a 

fur ther  47 m g  ~ - ' ~ C - a - i o d o h y d r i n  of specif ic  act ivi ty  0.7 pCi/mg. 

Consequently inact ive a-iodohydrin (50  mg) w a s  

u- 14C-a-bromohydrin (z) 
This compound was  p r e p a r e d  by a method s i m i l a r  to  that  for  

a-chlorohydrin except  that  hydrogen bromide  was  passed  through the  reac t ion  

mixture  for only 1 5  minutes .  Purification by column chromatography on 

Whatmans 33-34  Chromedia  gave  the  compound in t h e  ethyl ace ta te  e lua te  as a 

radiochemical ly  homogenous brown o i l  in o v e r  10.'. yield. Only t r a c e  amounts  

of glycerol  can be recovered  from the  column and t h e  high yield is maintained 

on amounts  of glycerol  up to 300 mq.  

This compound i s  p r e p a r c d  in quant i ta t ive ylcld by b a s e  epoxidation 

of 11- C-~-bi-oriioIiydl-in. A quantity of u-bromohydrin (i m g ,  w h e r e  x 50- 

200 mrj) is dissolved in 2N sodium hydroxide ( 1 m l )  and kept for 2 minutes  

at 10°. T h e  solution i s  neut ra l i sed  with N ace t ic  acid to givc a solution 

cmtaiiiirig 0. 177x rng glycidol. 

<iiiaiifiiativc. t cn ipwatures  hiqht'r- than 20" ri.sult in drcorn[-)osition ( 5 )  : 

1 1  

Although t h e  epoxidation is instantaneous and 
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e.g. the yield of glycidol (by titration) ( 6 )  i s  73% after 10 minutes at  70° 

whereas it i s  99.5% after 10 minutes a t  ZOO. 

The solution was saturated with sodi um sulphate and extracted 

with ether ( 6  x 10 m l )  . The ether phase was dried and the solvent removed 

in a s t ream of d ry  nitrogen at  40° to give glycidol (2,3-epoxypropan-l-o1, z) 
in 57-60% yield a s  a pale yellow oil. The purity of the product i s  88-967; ( 6 )  

with a half-life at  0' of 6 mmths .  
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