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Abstract: B-Aryl-B-hydroxy ketones are readily cleaved by boron trifluoride in non-protic solvents. The

reaction appears to proceed via a non-synchronous Grobe fragmentation pathway.
© 1998 Elsevier Science Ltd. All rights reserved.
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Fragmentation reactions piay an important role in organic synthesis." 2°>  We wish to report that
B-aryl-B-hydroxy carbony! compounds are readily cleaved by boron trifluoride in non-protic solvents*

to form the corresponding stvrene derivative along with a carboxylic acid.
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X R R’ % Yield (Alkene) | % Yield (Acid)

H n-Pr n-Bu 54 68

o-Cl n-Pr n-Bu 73 72
m-NO, n-Pr n-Bu 62 70
p-CF, n-Pr n-Bu 62 70

o-Cl Me Ph 33 58
p-CH, n-Pr n-Bu 50 68

At present, it would appear that the reaction is limited to 3-aryl derivatives in that all B-alkyl-B-
hydroxy carbonyl compounds examined to date have simply produced the corresponding «,f-
unsaturated carbonyi compound via a straightforward dehydration reaction. Retro-aidoi and
dimerization reactions also occur and can lead to loss of product. Dimerization occurs most readily
when electron donating substituents are present on the B-aryl group.
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Aithough a detailed study of the mechanism of the reaction has not been completed, the
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reveal a resonance corresponding to one hydrogen at 11.
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acid prior to hydrolysis. A reasonable mechanism would involve the formation and subsequent non-
synchronous ring opening of a iactoi. This is reminiscent of two-step Grob’ fragmentations that have
been reported for N-halo-a-amino acids® and cyclobutane hemiacetals® as well as the acid catalyzed

fragmentation of B-hydroxyacetals.'®"

The preparation of (E)-1-(o-chlorophenyl)-1-pentene is representative: BF, is bubbled into a
stirred solution of 1-hydroxy-1-(o-chlorophenyl)-2-propyl-3-heptanone (2 1.00 mmol) in CCI, (10
mL). The reaction is monitored by TLC and upon completion (< 5 minutes) is quenched with distilled
water (10 mL), the product extracted into ether (3 x 10 mL), and the sether layer dried over anhydrous
MgSO,. The solvent is removed under reduced pressure and the mixture purified by flash
chromatography to yleld 132 mg (73%) of (E)-1-(o-chlorophenyl)-1-pentene and 74 mg (72%) of

chlorobenzaldehyde reacts with the 5-nonanone in hexane in the presence of BF; to yield (E)-1-(o-
chlorophenyl)-1-pentene but the reaction requires more stringent conditions.

The reaction vields are dependent on the stability of the product in the sence of boron

trifluoride. Thus simple styrenes readily dimerize in arelatively short time under the reaction conditions.
Whereas enhanced product yields can sometimes be obtained in instances where retro-aldol reactions
occur by simply increasing the reaction time or elevating the temperature. We are currently examining

reaction temperatures, solvent systems, and the quantity of BF; required to generate maximum yields.
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