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New Method for Isotopic Labelling of Organic Compounds Involving
Organoboranes

By GeorRGE W. KaBALKA,2* E. EUGENE GoocH,? CLAIR J. CoLLiNs,2P and VErNON F. RaaseNP

(2Department of Chemistry, University of Tennessee, Knoxville, Tennessee 37916 and POak Ridge National
Laboratory, Oak Ridge, Tennessee 37830)

Summary The use of organoboranes in the syntheses of
labelled materials offers a convenient and mild alternative
to traditional methods; a variety of “C-labelled materials
have been synthesized in good radiochemical yields
utilizing organoboranes.

THE use of organoboranes in organic synthesis has developed
rapidly in recent years.l—3 The organoboranes are readily
prepared from substrates which may contain a variety of
functional groups, and the boron atom is readily replaced by

a wide variety of atoms in a stereospecific fashion under mild
conditions.4—¢

Few reports have appeared in which these versatile
reagents have been utilized to incorporate less abundant
nuclides,”-® although organoboranes should be ideal inter-
mediates in the syntheses of labelled compounds. We report
here that the carbonylation of organoboranes with 4CO is a
convenient method for labelling organic molecules. The
reaction complements the traditional methods involving the
carbonylation of organometallic reagents?® and cyanide
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substitutions!® which are frequently limited in scope owing
to the high reactivity of the organometallic reagent and/or
the lack of availability of suitable starting materials.
Carbonylations may be used to generate a variety of
useful products, and aldehydes, alcohols, and ketones are
readily prepared by modification of the conditions.* We
have accordingly synthesized an example of each of these
{equations (1)—(3)], and the results are summarized in the
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i, R,BH; ii, 4CO, 1atm, KBH(OPr!),; iii, H,0,-NaOAc; iv,
Me,CHCMe,BH,; v, 4CO, 70 atm, H,O; vi, H,0,-NaOH; vii,
BH,; viii, 4CO, 1 atm; ix, H;O,-NaOH.
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Table. The reactions were complete in <<1 h. The method
clearly can provide access to a wide variety of labelled com-
pounds.

TaBLeE. The synthesis of “C-labelled compounds®
Product B.p./°C Isolated yield/ %P
(1) 102 at 0-5 Torr 59¢
(2) 49 at 1-0 Torr 504
3) 137e 72t

a 4CO (V. F. Raaen and H. P. Raaen, ‘Carbon-14,” McGraw-Hill,
New York, 1968) was maintained, via a rubber bladder gas
reservoir and septum inlet, above a well stirred solution (0-5 M;
20 ml) of the intermediate organoborane in tetrahydrofuran
in a standard glass flask, except for the preparation of (2) which
required the use of a Parr reactor. P The yields are based on the
trialkylboranes. ¢ The activity of the *CO was 2:19 mCi/mol;
the activity of the product was 2:20 mCi/mol. ¢ The activity
of the MCO was 1-78 mCi/mol; the activity of the product
(characterized as the oxime, m.p. = 142-5—143 °C) was 1:77
mCi/mol. ¢ Melting point. f The activity of the “CO was
2-56 mCi/mol; the activity of the product was 2-57 mCi/mol.
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