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SYNTHESIS OF 3-INDOLYL(1-14C)ACEI'IC, 3-IND0LYL(2—14C)
ACETIC AND 3-I‘NDOLYL(1,2-1402)ACETIC IS
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SUMMARY

The synthesis of 3~-indolylacetic acid
labelled with '4C in side choin carbon atoms
has been effected usinz (1-'9C)glycolic acid,
(1,2—1402)g1ycolic acid snd (2-14(«' Jglycolic
acid in an yield of 40-60%. Some of the
parameters that affect the synthesis have
been studied and the results are reported

in this paper.
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Carbon-14 labelled indolylacetic acid (I2A) has been extensively
used to undevstand the role of IAA as a plant growth substance'!’. In
order to prepare side chain 140 labelled IA4, pota.ssium(14c)cyanide (@)

and (14C)formaldehyde(3) have been employed whereas 140 labelled indole @)
has been used to prepare ring labelled IiA. This paper reports another

e thod to obtain IAA with 140 label in both or either of the side chain
carbon atoms, using the appropriately 140 lgbelled glycolic acid as the
starting compound. The procedure employed is en adaptation of the
non~-isotopic Synthesis(s) which is outlined in the following reaction

scheme.
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In order to scale down the synthesis from the reported 3 moles,
vwe have employed a small stainless steel bomb and in the beginning uased
cimiler resction conditions with respect to the ratio of glycolic acid
to alkeli (potassium hydrcxide). we have noticed that this ratio, 1:1.3
28 reported ) vns not satisfectory, since the reaction mixture at the
end of the reaction contained no TAA, Considering that the composition
of the stezinleis steel from vhich the borb vessel was made may affect
the results, we have tried verying ratios of glycolic acid to slkalis
The experiments were cerried ovt using 10C micromoles of (1-140)glycolic
z¢id in each erveriment and the results compared on the basis of
redioactive scan of TLC on silica gel G of the reaction mixture at the end of
the reaction (see figure 1) Ve have noticed that vhen the glycolic acid
to elkali ratio was reised to 132, IMA formation was significant. Johnson

5)

& Crosty have noted a significant drop in the yield of I*A when the
clycolic acid solution was diluted. We have also observed a similar
+rend in our gvdies on the rolationship between the yield and volume

of totzl rerction mixture. Ve hrve thms found that 1:2 ratio of
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glycolic acid to alkali and a small volume of reaction mixture which
ensured a high concentration of glycolate were vital for producing IAA
in good yield. We have noticed that while the yield of IAA ranged between
40-60% it was possible to recover the unreacted glycolic acid by column
chromatography of the reaction mixture after precipitating out the
IAd. Also in the reaction between glycolic acid and indole, the
formation of other labelled side products wes insignificant (sece
figure 1)e This is an advantage for isotopic synthesis of IAA from
(140 Jelycolic acid.

Thus, employing the conditions develoved herein, we have
prepared 3-indolyl(1-'4C)acetic acid, 3-indolyl(2-'%¢)acetic acid
and 3—indoly1(1,2—1402)a,cetic acid from the corresponding labelled

glycolic acids. The yields were in the range of 40-60%.

3-INDoLYL (11%¢)
sLycoric Acip{tic) ACETIC ACID
300

ARBITRARY RADIOACTIVITY UNITS

l SOLVENT
FRONT

FIG. 1 RADIOSCAN OF TLC OF REACTION MIXTURE

[SYNTHESIS OF 3-INDOLYL (11%c) ACETIC ACID]
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EXPERIMENTAL
A1l reagents were of A.R. grade and distilled water was
employed throughout.
(1-74¢)e1ycolic acid was made from (MC)oyanide in 90% yield, (6)
(2-14C)G1ycolic acid and (1,2-1402)glycolic acid were prepsred by nitrous
acid deamination of the corresponding labelled glycine in 605 yicld by

(7

a procedure reported by us.

Preparstion of j:Indolv1(1-14C)ggetic ecid

(1-14C)Glycolic acid solution {1 mCi," 1.5 m moles) was
concentrated to dryness by rotary evaporation. Potassium hydroxide
solution (0.2 ml containing 3.00 m moles KOH) waes edded to the
glycolic ecid, swirled well and carefully transferred into a smell
stainless steel bomb containing 2 millimoles of indele. The orizinal
flask containing glycolic scid was further washed thrice with 0.1 ml
of water each time and the v ater washings were transferred into the

- reaction vessel. The bombwas tightly closed znd hected in a rocking
antoclave at 240-260°C for 8 hours. After cooling, the homb wes
opened, the contents dissolved in 10 ml. of boiling water snd then
transferred to a round bottom flask. The bomb was repeatedly washed
with boiling weter. The combined water washings were extracted thrice with
ethers The agueous phase was rotary evaporazted until the volume was 5 ml
and then acdified to pH 2 Ly dropwise addition of dilvte hydrochloric
acid, The copious precivitate of 3-indoly1(1-14c)acetic acid was allowed
to settle at ¢°-3°C in o refrigerator. After four hours the precipitate
wes centrifuged out and repeatedly washed with ice-cold water. The
supernatant was removed and set ezside for the recovery of glycclic acid.
The precipitste was dried, weighed ond counted. Yield 457 (120 mg,

0.45 mCi. )

M aliquot of the solution of T4 in rlcolol wns eonnlysed by
paper chromatography in two solvent syctems:
i) n-tcnol : ecetic acid : water (4 F 5) and

ii) isoprropenol ¢ ammonir ¢ water (20 s 1 ¢ 2)
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I44A was revezled by amtoradiography and spray with bromocresol green.
The radiochemical purity was found to be greater than 99 %.

Preparation of B-Indoly1(1,2-1402)acetic acid

The synthesis was repeated as before it using @-'%c Jalycolic
acid. Starting from 1.2 mCi of (U-14C)g1ycolic acid, 3-indoly1(1,2-1402)

acetic acid was prepered. Yield 55% (127 mg, 0.65 mCi.)

Preparation of 3-Indolyl(2-4¢)scetic scid

Using 0.7 o€i of (2-'4C)glycolic acid, 3-indolyl(2-'4¢)acetic
ecid was prepared in a similar way. Yield 35% (56 mg, 0.25 mCi).
Recovery of (1402 I24 from mother liguor

The mother liquors in ('#C) IAA preperation invariably contained
another 10% of total activity #s (1%C) IsA. In order to isolate it, a
method was standardised by passing the mother liguor through a Dowex
50 x 8 (200 mesh) columm (15 cm x 1 cm) and eluting with water. After
the (14C)g1ycolic acid was eluted out, the column was washed with 50%
aqueous acetonee. (140) IAA was eluted out separately by this procedure

in a high degree of purity (sce figure 2).

(1,2 3% cpleLvcoLic acio “
60 3-INDOLYL(1,2~"Ca)

ACETIC ACID

ARBITRARY RADIOACTIVITY UNITS

1 1 1 i
15 25 40 50
ELUTION VOLUME (ml)
~4—— WATER #—4—50 X AQUEOUS ACETONE

F1G.2 SEPARATION OF 3 INDOLYL{1,2 ¥cacETic AciD alt2tcy)
GLYCOLIC ACID (CHROMATOGRAPHY ON DOWEX 50x8)
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