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Preparation of o-bromobenzophenone
derivatives from lithium diarylcuprate(l)

reagents

Selhan Karagoz, Demet K. Astley and Stephen T. Astley*
Ege Universitesi, Fen Fakultesi, Kimya Bolumu, Bornova-Izmir, 35100 Turkey

The reaction of lithium diarylcuprate(l) re-
agents with o-bromobenzoyl chloride has been
investigated. In general, the reaction proceeds
well to give synthetically usefulo-bromobenzo-
phenone derivatives as the major product. It is
suggested that a minor substituent effect, where-
by diarylcuprate reagents containing anortho or
metasubstituent react more favourably, may be
attributed to small changes in the structure of
the organometallic reagent. Copyright © 2000
John Wiley & Sons, Ltd.
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INTRODUCTION

RS Br R Br

In contrast to the extensive use which has been
made of organocuprates for coupling reactions with
R—X®%’ and for conjugate addition toos)-
unsaturated carbonyl compourfdtelatively little
attention has been paid to their application in the
reaction with acid chloride3;n those studies that
have been carried out, concentration has generally
focused on the reaction of methyl or n-alkyl
cuprates with unsubstituted acid chlorid8sdow-
ever, there has been one example reported con-
cerning the reaction of a cuprate (lithium
dimethylcuprate) with a substituted aromatic acid
chloride p-iodobenzoy! chloride}! This reaction
occurs cleanly at the low temperature e¥8°C.
However, above this temperature side reactions are
expected to occur, as are seen in the reaction of
(nBu)CuLi with iodobenzene at fC, which

As part of an ongoing study into the transition- affords both metal-halogen exchange and alkyla-
metal-mediated preparation of novel heterocycliction products-?

compounds, it has became desirable for us to These types of competing side reactions may also
prepare a series of 2-bromobenzophenone derivdbe expected to occur at the bromide position of 2-
tives® A currently popular method for the synthesis bromoaroyl chloride$? Indeed, in reactions closely
of such unsymmetrical ketones, which avoids therelated to this work, alkylation is the major process
formation of isomers, is the reaction of organo-in the copper-assisted reaction of active methylene
metallic reagents with acid chloridésRecently carbanions withortho-substituted bromobenzenes
Palladium(0) catalysfsand some elaborately pre- such aso-bromobenzoic acitf and o-bromophe-
pared organocoppeor copper—zintreagents have nol® In comparison, metal-halogen exchange
been employed for this purpose. However, due taoccurs at the alkyl bromide site irbromoketones
their familiarity and relative ease of preparation, weto afford enolates® For these reasons, we decided
initially considered the reaction of lithium diaryl- it would be beneficial to carry out an investigation
cuprate(l) reagents witlortho bromo-substituted into the reactivity of lithium diarylcuprate(l)
aromatic acid chlorides as a possible means ofeagents witho-bromobenzoyl chloride. We report
synthesis of these derivatives. (Eqn [1]). here our results that in this reaction C—-C bond
formation proceeds readily at convenient tempera-
Fakultesi, Kimya Bolumu, Bornova-lzmir, 35100 Turkey. "tures to afford th.e desweo_l diaryl ketones, and that
E-mail: astley@sci.ege.edu.tr other expected side reactions do not occur to more
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Table 1 Yields andprimary analyticaldatafor the productbenzophenonderivatives

Yield®  M.p. (lit)® IR: veo UV: Jimax
Entry Arin Ar,CuLi  Arin ArC(O)Cl  Product (%) (°C) (cm™) (nm) (&)
1 Ph Ph 1 68 48 (48.1) 1652 245(8010)
2 2-CHsCgH4 Ph 2 96 —°(<-18) 1670 237(17600)
3 2-CH;0CgH,4 Ph 3 88 40 (41) 1665 240(16900)
4 Ph 2-BrCgHy4 4 48 41 (42) 1665 250(9900)
5 2-CHsCgH4 2-BrCgH, 5 60 49 1650 248 (5500)
6 2-CH;0CgH4 2-BrCgHy 6 70 64 1638 250(4926)
7 3-CHsCgH4 2-BrCgHq4 7 91 57 1672 230(15100)
8 4-CHzCgHy 2-BrCgH4 8 42 89 1665 250(3582)

2 Yields areof crystallisedmaterials.
b From Ref. 17.
¢ Characterizedisoxime; m.p. 105°C.

RESULTS AND DISCUSSION

As shownin Table 1, reactionswere carried out
betweera variety of metallatedarenesandbenzoyl
chloride or 2-bromobenzoylchloride. The aroyl
chloride was addedto the cuprateat 0°C and
guenching was carried out after the reaction
mixture had been allowed to warm to room
temperature Productswere initially identified by
comparisonof their melting points with literature
dataandby the observatiorof characteristiqpeaks
in their IR and UV spectra(Table 1). *H NMR
spectroscopi@nd analytical resultsof the unsym-
metrically substitutecbenzophenonderivativess—
8 aregivenin Table2. The yields of the reactions
weregenerallygoodandintroductionof the bromo
groupinto the aroyl chloride seemedo havelittle
effect on the yield of the reaction. It is worth
pointing out, however,that whenthe Ar group of
themetallatedarenewasunsubstitute@r contained
a 4-methyl substituentthe yield waslesssatisfac-
tory thanwhentherewasa substituenin the ortho
or metaposition. In thesecasescolumnchromat-

ographyof the crude productsindicatedthe pres-
ence of severalminor products.However, these
minor productswere either obtainedas mixtures
or in insufficientquantitiesto allow full character-
ization. In the caseof the reaction betweenthe
unsubstitutedreagent lithium diphenylcuprate(l)
and2-bromobenzoythloride(entry4), we decided
to investigatewhetherthe relatively low yield of
productmay havearisenfrom areactionat the aryl
bromide group of the product with unreacted
copper-lithiumreagent.Thus, a reactionbetween
the product,4, andlithium diphenylcuprate(lwas
carriedout and monitoredby HPLC. However,in
this reaction,no consumptionof 4 was observed.
This result indicatesthat the overall yield of the
reactionmay be determinedat anearly stagein the
reactionpathway perhapsiuringinitial interaction
of theorganometallicdeagentwith the electrophilic
aroyl chloride. Therefore,it seemsreasonablgo
suggestthat different substitutionpatternsin the
aryl group of the organometallicreagentafford
subtlechangesdn the structureof the cuprateand
that these changescan affect the initial nucleo-

Table 2 'H NMR andanalyticaldatafor the unsymmetricabisubstitutecoenzophenonderivatives5—8

Product "H NMR Elementalanalysis(%6)
5 2.62(s,3H), 7.21(m, 1H) 7.28—7.46(m, 6H), 7.65(m, 1H) C: 61.014(61.11}
H: 3.791(4.03)
6 3.73(s,3H), 6.91(m, 1H), 7.04(m, 1H), 7.27-7.40(m, 3H), C: 57.743(57.75)
7.53(m, 1H), 7.60(d, 1H, J=7.6Hz) 7.68(m, 1H) H: 3.680(3.81)
7 2.41(s, 3H), 7.31-7.45m, 5H), 7.56(d, 1H, J=7.7Hz), C:61.006(61.11)
7.63-7.68(m, 2H) H: 3.976(4.03)
8 2.45(s, 3H), 7.21-7.49(m, 5H), 7.64(m, 1H), 7.71(m, 2H) C:61.470(61.11)
H: 3.959(4.03)

2 Calculatedvaluesaregivenin parentheses.
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phile—electrophileinteractionand thereforeaffect
theoverallamenabilitytowardssidereactionsThis
suggestioris consistentvith thegenerallyaccepted
ideathat the solution structureof cuprates(which
may be dimeric'® or an equilibrium mixture of
several discrete identities® is highly dependent
upon a number of factors, including solvent,
temperatureand(:ounter-ionz.‘5

CONCLUSION

This work has demonstratedhat the reaction of

lithium diarylcuprate(l)reagentswith bromo-sub-
stituted aroy! chlorides is a highly convenient
methodfor the preparationof syntheticallyuseful

bromobenzophenonesAs such, this work is

complementaryto the researchof other groups
who are investigatingthe preparationof syntheti-
cally usefulproductsvia the useof copperreagents
which containfunctionalgroups?*

EXPERIMENTAL

All experimentswere carried out underan atmo-
sphereof dry nitrogen.Diethyl etherwasdriedand
distilled prior to use.Bromobenzene2-bromoani-
sole, 3-bromotolueneand 4-bromotoluenewere
purchasedrom Aldrich and usedas received.2-
Bromotoluenewvaspurchasedrom Flukaandused
asreceived Elementalanalysesverecarriedout at
Tilbitak InstrumentalAnalysisLaboratory Ankara.
1H NMR spectrawere recorded on a Bruker
300MHz FT-NMR spectrometeatthe Department
of Chemistry,University of Alberta, CanadaAryl-
lithium reagentswere preparedin diethyl ether
from the correspondingbromoareneand lithium
metal by the standard proceduré® and their
concentrationsveredeterminedy titration against
standardized®.1m HCI. The diarylcopper—lithium
reagentswere preparedby addition of 2 equiv. of
aryl-lithium solutionto 1 equiv.of CUCNin etherat
0°C. The reagentsvere allowedto warmto room
temperaturevith stirring for 20min beforerecool-
ing in anice-bath.To the solution, was addedthe
neat aroyl chloride (1equiv.) dropwise. The
resultantmixture was allowed to warm to room
temperaturewith stirring for 1 h beforequenching
with dilute HCI andwork-up. Crudeproductswere
obtainedafterextractioninto diethyl etherandwere
subjectedto column chromatography(silica gel,

Copyright© 2000JohnWiley & Sons,Ltd.

40:1 hexanel/ethyl acetate) and crystallization.
HPLCexperimentsverecarriedoutusingaJASCO
PU-180/UV-970 modular HPLC system, and a
HICHROM 25cm x 0.2cm Cy;g column. The
solventsystemwas60% MeOH/40%acetatebuffer

(pH 5).
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