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ACFPIC m ~ - I H ~ D O I ~ Y L ( ~  , 2 - 1 4 c 2 ) ~ c ~ ~ c  A C ~ S  
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I N D I A  

The synthesis of 3-indolylacetic acid 

labelled with I4C i n  side chain cexbon atoms 

has been effected using (l-14C)glycolic acid, 

(1, 2-14C2)glycolic acid and (2-14C)glycolic 

acid i n  an yie ld  of 10-6@. 
parameters t ha t  affect  the synthesis have 

been studied and the r e s u l t s  are reported 

i n  this paper. 

Some of the 
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3-hdolyl(l-  C)acetfc acid, 3 -1~do ly l (2 -~~C)ace t i c  

acid, 3-hdolyl(1,  2-I4C2)acetic acid. 

Carbon-14 labelled indolylacetic acid ( I A A )  has been extensively 

used t o  understand the r o l e  o f  IdA as a plant gronth substnnce(ll. I n  
order t o  prepare side chein 14C labelled IAh, potassium( 14 C)cyanide (2 1 
and (14C)formaldehyde(3) have been employed whereas 14C labelled indole (4 1 

has been used t o  prepme r ing  labelled IBA. This paper repor t s  another 

nethod t o  obtein I X A  with 14C l abe l  i n  both or e i ther  of the s ide  chain 

carbon atoms, using the  appropriately I4C labelled glycolic w i d  z!S the 

s t a r t i n g  compound. 

non-isotopic synthesis(5’ which is outlined in the folloning rezction 

scheme. 

The procedure employed is an adaptation of the 
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H 

Iii order  t o  s c a l e  down the d y t h e s i s  from the  reported 3 moles, 

we have employed 3 smll 8 tFin less  s t e e l  bomb and i n  t h e  berimin(r ueed 

r k . i l m  r e c c t i o n  condi t ions ? * i t h  r e s w c t  t o  tho  r r t i o  of  el>-colic acid 

t o  dhli ( T ) o t m h r  hydrcxice). 

?s r e y r t e d ( 5 ’  YPS not  s n t i s f c c t o r y ,  s ince  t h e  r e r c t i o n  mixture at the 

en.? of t h c  r e c c t i o n  cont?ined EO I A L  

of thc s t c i n l e c s  steel  from .:thich the boc*b v e s s e l  VPS mile may a f f e c t  

, ,e have not iced thr.t t h i s  r e t i o ,  1:l.J 

L 

Considerind. t h - t  the comoosition 

t h e  r c s u l t s ,  we h m e  t r i e d  v:Iryiw r c t i o s  of  e;lycolic acid t o  d k e l i .  

Thr enpcrimwts zere  crzrie?, oti+ urin: 1 0 C  mirronolcs o f  (1-’IrC)glycolic 

ecid i n  ec.ch e:y?rincnt 2nd the  results conpcced on t h e  a-sis of 

r a d i o c c t i r e  man of TLC or. s i l i c z  g e l  C of t h e  r e s c t i o n  mixture at the  end of 

t!ii r e a c t i o n  (see f i o i r e  1). 

t o  Elk,?li r a t i o  F’RS r e i s e d  t o  1:2, InA forr:.ation v i a  significant. 

E CrosDy(5) hrve noted 3 s i z n i f i c r a t  drop i n  the  y i e l d  o f  I2A when the  

Ue h v e  not iced that  when the c l y c o l i c  acid 

Johnson 

; lgcol ic  acid so lu t ion  w s  Zilutcd.  

trenc! i n  our *tidies 01; 

of t o t y l  reTct ion ~isturr. :!e h.we t h c  found t h a t  1:2 r a t i o  of 

We have d s o  observed a silrilar 

fr r i ~ l ~ t l o n ~ k L i ?  Lxtween the y i e l d  and volum 
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glycolic acid t o  alkali and a s m l l  volumo of reaction mixture which 

ensured a high concentration of glycolate were v i t a l  fo r  producing 19-4 

i n  good yield.  Ire have noticed tha t  while the yield of IB,' rpnced betneen 

40-6@ it  WRS possible t o  recover the unrcacted glycolic mid k y  column 

chromatocaphy of the reaction mixture a f t e r  precipitnting out the 

I& Also i n  the reaction between glycolic acid and indole, the 

formation of other labelled side proc'ucts n m  insignificant (see 

f igure  1). 

(14C)glycolic acid. 

This i s  an advantwe for isotopic synthesis of I A A  from 

Thus, employing the conditions developed herein, we have 

prepared j - i n d ~ l y l ( l - ~ ~ C ) a c e t i c  acid, 3-ind0ly1(2-'~C)acetic ecid 

and j-indolyl( 1, 2-14C2)acetic acid from thc correspondiw labelled 

glycolic acids. The y ie lds  were i n  the r m e  of 40-6@. 

3-INDOLYL(lL4C) 
GLYCOLIC A C I D  (1I'C) A C E T I C  ACID 

-300 

- 200 

-100 

POINT OF 
A P P ~ I O N  

F I G .  1 RADIOSCAN OF T L C  OF R E A C T I O N  M I X T U R E  

E Y N T H E S I S  OF 3-INDOLYL ( d 4 C )  A C E T I C  ACID) 
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dl1  reagents  were of :..R. gmde end d i s t i l l e d  water w@ 

employed throughout. 

(1- 14 C)Glycolic acid vlas made from (14C)c;\.anide i n  90;5 y i e l d ,  ( 6 )  

(2-14C)Glycolic acid end (1,2-14C2)glycolic acid mere prepared by nitrous 

acid deamination of the  corresponding l a b e l l e d  glycine i n  6e5 y i c l d  by 

a procedure reported by US. 

Preparat ion of 3-Ind01yl( l - '~C)acet ic  ecid 

(7 )  

( ~ - ' ~ C ) G l y c o l i c  ac i6  s o l u t i o n  (1 &i,* 1.5 m moles) n m  

concentrated t o  dryness by rotpxy evaporation. Potassiun hydroxide 

s o l u t i o n  (0.2 m l  c o n t n i n i w  3.CO DL moles KOH) v i m  dlded t o  t h e  

g lycol ic  a i d ,  s w i r l e d  well and c a r e f u l l y  t r m s f e r r e d  i n t o  a smll  

s t a i n l e s s  s t e e l  bomb containing 2 mil l imoles  of indole .  The o r i ~ i n a . 1  

f l a s k  containin& g l y c o l i c  acid was f u r t h e r  meshed t h r i c e  v i t h  0.1 131. 

of water each time m d  the -::ater w n s h i q s  were t r m s f e r r e d  i n t o  the  

reac t ion  vesse l .  

mtoc lavd  at 240-260°C f o r  8 hours. 

opened, t h e  contents  dissolved i n  10 xl. o r  boilinc, mater End then 

t r a n s f e r r e d  t o  a round bottom f l s c k .  The bomb wos repeatedly wcshed 

with b o i l i w  nnter. The combined woter washings were e x t r z c t d  t h r i c e  with 

ether. 

and then acdi f ied  t o  pH 2 by dropwise addi t ion  

a i d .  

t o  s e t t l e  at c"-5°C i n  a r e f r i g e r a t o r .  

wes centr i fbged out  snii repeatedly vaslied. mith ice-cold veter .  

supermtont  was removed aricl s e t  ?s ide  f o r  t h e  recovery of y l y c c l i c  ncid. 

The p r e c i p i t e t e  w2s dr ied ,  weighed ?nd counted. 

0.45 Si.) 

Tlie bonbwas t i i b t l y  c losed 2nd. kie;,ted i n  a rocking 

a f t e r  coolir+<, the borib v:?s 

The aqueous phase v i m  rot,?-ry evaporF.ted u n t i l  the  volume w s  5 ml 

of d i l u t e  hydroc!!loric 

The copious p r e c i p i t z t e  o f  j - i n ~ l ~ l y l ( I - ~ ~ C ) e c e t i c  acid was d l o n e d  

& t e r  fou r  hours the p r e c i p i t e t e  

The 

Yield .{5:,: (1?0 mr, 

hn a l iquot  of the s o l u t i o n  o f  7.F.: in - l c o I ~ o l  vr-.s rnr1:rr.d ty 

paper chronztogrophy i n  tr:o solvent  syr tens  : 

i )  n-tutcnol  : z c e t i c  acid : vr?,ter (4 : 1 : 5 )  rzld 

ii) i s o p u p c n o l  : aimonir : w t e r  (20 : 1 : ?> 
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(1,2 14C2)GLYCOLIC ACID 
-60 3-INDOLYL(l.2 L4Cz1 

ACETIC ACID 

-40 

-20 

I I I I 

I 4 A  was revealed by mtord iogaphy  and s-nrcly with bromocresol green. 

The radiochemical purity was found t o  be @eater than 99 $. 

Preperation of T-Indoly1(1,2-'4~,)acetic acid 

The synthesis was repeated a6 before l u t  using (Tk-14C)gly~oli~ 

14 acid. Starting from 1.2 m C i  of (U-14C)glycolic acid, 3-indolyl(l,2- C 2 >  

acetic acid was prepared. 

Premration of 3-Indolyl (2-I4C)acetic acid 

Yield 55$ (127 rcg, 0.65 mCi.)  

Using 0.7 di of (2-14C)glycolic acid, 3-indolyl (2-14C)acetic 

ecid was prepared i n  a similar nay. 

Recovery of (14C) IBA from mother liquor 

Yield 35% (56 mg, 0.25 di). 

14 C )  I M  preparation invariably contained The mother liquors i n  ( 

another 1C$ of total  a t i v i t y  &B ("C) 1j.A. In order t o  i so l a t e  It, a 

method was  standmdised by passing the mother liquor through a DoweX 

50 x 8 (200 mesh) column (15 cm x 1 cm) and eluting dich Water. 

the ( 

muems acetone. (14C) I A A  was eluted cut separately by t h i s  procedure 

i n  a high degree of p l r i t y  (see fieure 2). 

Aft= 
14 C)glycolic acid v1a6 eluted out,  the column wa8 washed w i t h  5($ 

FIG. 2 SEPARATlON O F  3 lNDOLYL(l,2L4C2)ACEflC ACID LL(l,aL4C21 

GLYCOLIC ACID (CHROMATOGRAPHY ON DOWEX 5 0 x 8 )  
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