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Introduction

One of the most used and readily available radiola-

belled starting materials is K14CN. In many cases, the

synthesis of the radiolabelled compound requires the

hydrolysis of 14CN derivative to the corresponding

carboxylic acid. The usual harsh conditions of nitrile

hydrolysis (strong acid or base) are not compatible with

other functions such as esters.1 According to the

literature, microorganisms (e.g. nitrilase, etc.) can

hydrolyze nitriles in a chemo2- and regio3-selective

way under mild conditions (pH neutral, 378C, etc.) with

good yields along two possible pathways as described

in Scheme 1. To our knowledge, microorganisms have

so far never been used in chemoselective hydrolysis of a

nitrile in a radiolabelled synthesis.

Results and discussion

12C study of nitrilases: Firstly, we investigated the

hydrolysis of cold nitrile derivatives containing an

ester function using four different microbial strains.

Only Rhodococcus sp. SRL4281 and Agrobacterium

DSM6336 gave the corresponding acids in good yield

as shown in Scheme 2. However, as soon as the nitrile

function became too sterically crowded, the hydrolysis

reaction failed as observed for Entry 4.

Scheme 1
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14C study of nitrilases: We succeeded in reproducing

these results using the 14C-derivate 1a, which was

synthesized in two steps in 86% yield. As for the

corresponding unlabelled case 1b, good results were

obtained with the strains of microorganisms Rhodococ-

cus sp. SRL4281 and Agrobacterium DSM6336

(75–80% yield with radiochemical purity >99%). HPLC

analysis showed that the reaction was complete in 4 h

(Scheme 3).

Conclusion

We have succeeded in hydrolysing a 14C-radiolabelled

nitrile using strains of microorganisms, Rhodococcus sp.

Scheme 2

Scheme 3
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SRL4281 and Agrobacterium DSM6336, in good yield

and with excellent radiochemical purity. A nitrilase kit

(12 purified enzymes) can be purchased from Biocata-

lytics. This kit was tested and two of the enzymes gave

quantitative yield with our model substrate 1b. How-

ever, none was able to hydrolyze sterically crowded

substrate (Scheme 2, Case 4). These results need to be

confirmed with radiolabelled material, but the use of

these purified enzymes is easier than using whole cells,

but much more expensive.
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