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Discussion

During the course of a lengthy multi-step synthesis of a "*C labelled
target compound we were required to prepare [methylene-'*CJ4-
methylsulfonylphenylacetic acid 1 as an intermediate. The most
expedient preparation of 1 appeared to be the Willgerodt-Kindler
reaction' on acetophenone 2 for if 2 were labelled in the carbonyl
position with '*C, earlier studies® had indicated that there should be no
carbon skeleton rearrangement. However, because of the importance of
the target compound’s final application we were still compelled to
unequivocally document the position of '*C labelling. We reasoned that
a comparison of the '>C NMR of 1 with that of unlabelled standard
would be convenient and conclusive.

Therefore, acetophenone 2 was prepared in good overall yield by a
two-step process. First, thioanisole was acylated with [carbonyl-'"*C]
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Figure 1. Partial '*C NMR of 1

acetyl chloride (55mCi/mmol) using a literature procedure® to afford
[carbonyl-"*C] 4-thiomethylacetophenone which was them oxidized
with MCPBA* to obtain 2. Intermediate 2 co-chromatographed on TLC
and provided a proton NMR (CDCIl;) identical with authentic
unlabelled standard.™ Its *CNMR (CDCI5) corroborated the carbo-
nyl-'*C labelling position: both methyl resonances were clearly observed
at 27 and 44 ppm, but there was no downfield carbonyl resonance.
Acetophenone 2 was then subjected to classic Willgerodt-Kindler
reaction conditions using a literature procedure’ for the exact unlabelled
compound to afford key intermediate 1. Intermediate 1 co-chromato-
graphed on TLC, provided a convincing mass spectrum and proton
NMR (CDCls) identical with authentic unlabelled standard,® but a
different and informative >*C NMR (CDCls) (Figure 1) when compared
to that of authentic unlabelled standard (Figure 2). As seen above, the
13C NMR of 1 was in large part clearly missing the benzylic methylene
resonance at 40.6 ppm due to the major presence of '*C at this position.

T Available from Acros Organics, Cat. #42491-0025.

fAll '3C NMR spectra were recorded on a Bruker 300 mHz instrument using J modulated spin echo
with reference on a ghost TMS peak.

§ Available from Acros Organics, Cat. #42494-0025.
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Figure 2. Partial >*C NMR of unlabelled 1

Our observation directly documents retention of the '*C label at the
benzylic position of 1, thereby supporting the conclusion of earlier
investigators® on a key mechanistic aspect of the Willgerodt-Kindler
reaction.” It also showcases the use of *CNMR to conveniently
elucidate '*C labelling positions, a powerful technique that has only too
infrequently been cited in the literature.’

References

1. Carmack M, Spielman MA. Org Reactions 1946; 3: 83-107.

2. Brown EV, Cerwonka E, Anderson RC. J Am Chem Soc 1951; 73:
3735-3738.

3. Pines SH. J Org Chem 1976; 41: 884-885.

'We are aware of at least one unsubstantiated report in the literature where the author claims the
migration of a methylene-"*C label to the carboxyl group in a Willgerodt—Kindler reaction.®

Copyright © 2001; John Wiley & Sons, Ltd. J Labelled Cpd Radiopharm 2001; 44: 413-416



416 T.J. BREWITT ET AL.

4. Huang H-C, Li JJ, Garland DJ, Chamberlain TS, Reinhard EJ, Manning
RE, Seibert K, Koboldt CM, Gregory SA, Anderson GD, Veenhuizen AW,
Zhang Y, Perkins WE, Burton EG, Cogburn JN, Isakson PC, Reitz DB. J
Med Chem 1996; 39: 253-266.

5. Forrest HS, Fuller AT, Walker J. J Chem Soc 1948; 1501-1506.

6. Ferdinandi ES. J Labelled Cpd Radiopharm 1976; 12: 357-364.

7. Funke CW, Kaspersen FM, Sperling EMG, Wagenaars GN. J Chem Soc
Chem Commun 1986; 462-463.

Copyright © 2001; John Wiley & Sons, Ltd. J Labelled Cpd Radiopharm 2001; 44: 413-416



