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Friedel-Crafts benzylation reactions to prepare diphenyl- methanes sometimes give complex 
reaction mixtures because of the increased tendency of the benzylated products towards further 
benzylation and isomerization. Therefore, there are numerous reports on the reduction of 
benzophenones using hydroalanes2, sodium borohydride and triethylsilane in the presence of 
Bronsted or Lewis However, not only do these methods require long reaction times, but 
sterically hindered aryl ketones or arylketones bearing electron-deficient groups afford only low 
yields of diphenylmethanes together with alcohols, or no reduction products. Furthermore, although 
many examples of the construction of the diphenylmethane linkage using organometallics have been 
reported, the preparation and handling of the catalyst is somewhat inconvenient, and reactions were 
of limited  cope.^-^ We previously reported a convenient preparation of diphenylmethanes using 
Grignard cross-coupling reaction of arylmagnesium bromide with benzyl chlorides in the presence of 
cuprous bromide as a catalyst.'O This method, however, is limited to the availablity of the required 
benzyl chloride. We now report a more convenient, one-step preparation of diphenylmethanes from 
bromobenzenes. 

The cross-coupling reaction of arylmagnesium bromide (1) with dibromomethane (2) was 
carried out in the presence of cuprous bromide as a catalyst in hexamethylphosphorous triamide 
(HMPA) solution. The reactions were completed within 2 hours. Compound 3 was obtained in good 
to excellent yields (60-90%) in all cases. The present method provides very good to excellent yields, 
and the preparation and handling of the CuBr catalyst is much more convenient than the previous 
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 method^.^-^ 
Although 22-bis(hydroxymethy1)diphenylmethane has been already prepared by Sat0 and 

his co-workers in low yield starting from 2-iododiphenylmethane, the route used was too long for 
practical purposes." It is difficult to apply our previously reported Grignard crosscoupling reaction 

1 2 3 

a) Rl = Me, R2,R3,R4 = H 
b) R, = t-Bu, R2,R3,R4 = H 
c) Rl = H, R2 = Me, R3 = t-Bu, R4 = H 
d) R, = H, R2 = OMe, R3 = t-Bu, R4 = H 
e) Rl,R3,R4 = H, R, = CH,OMe 
f) Rl = Me, R2 = H, R3,R4 = Me 
g )  R,,R3 = OMe, R2,R4 = H 

of arylmagnesium bromide with benzyl chlorides to prepare diphenylmethane (3e),I0 because the 
starting benzyl chloride, 2-methoxymethylbenzyl chloride is difficult to obtain. However, the present 
Grignard cross-coupling reaction of arylmagnesium bromide (le) with dibromomethane (2) afforded 
the desired diphenylmethane (3e) in 60% yield. 

Furthermore, it is difficult to prepare 3,5-dimethyl-4-methoxybenzyl chloride and 3,4- 
dimethoxybenzyl chloride by direct chloromethylation of the corresponding aromatic compounds, 
because further of benzylation and of trimerization to 3,3',5,5'-tetramethy1-4,4'- 
dimethoxydiphenylmethane'2 and cycl~triveratrylene,~~J~ respectively. However, the present method 
does not require the preparation of reactive chloromethylated starting materials to afford the desired 
diphenylmethanes (30 and (3g) in 63% and 70% yield, respectively. 

Consequently, the present Grignard crosscoupling reactions offer advantages over previously 
reported Friedel-Crafts benzylation methods because undesired benzylation or isomerization did not 
occur, resulting in very good to excellent yields and easy isolation of the products. 

EXPERIMENTAL SECTION 

AU melting points are uncorrected. 'H NMR spectra were recorded on Nippon Denshi E O L  FT-270 
NMR spectrometer in deuteriochloroform with Me4Si as an internal reference. IR spectra were mea- 
sured as KBr pellets or as liquid films on NaCl plates in a Nippon Denshi JIR-AQ20M spectrometer. 
Mass spectra were obtained on a Nippon Denshi JMS-OlSA-2 spectrometer at 75 eV using a direct 
inlet system. 

General Procedure for the Grignard Cross-coupling to Diphenylmethanes (3).- To a mixture of 
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magnesium (3.4 g, 143 mmol) and iodine (50 mg) in THF (5  mL) was added dropwise a solution of 
bromobenzenes (70 mmol) in THF (50 mL). The mixture was heated at reflux for 12 hrs. To a 
solution of dibromomethane (2) (30 mmol) and CuBr (1 g, 7.0 mmol) in HMPA (8 mL) was added 
dropwise the solution of the Grignard reagent under gentle reflux. After heating to reflux for an 
additional 2 hrs, the reaction mixture was quenched with 10% aqueous ammonium chloride (200 
mL). The mixture was extracted with C y C 4  (200 mL) and the extract was washed with water (200 
mL), dried (Na,SO,) and concentrated at reduced pressure to leave a residue, which was 
recrystallized or distilled under a reduced pressure. 
4.4'-DimethpldiphenYlmethane (3a), colorless liquid, bp. 122-124'/3rnmHg, lit." bp. 165'/12mmHg. 
4A'-Di-tert-butvldiDhenylmethane (3b), colorless prisms, (EtOH), mp. 70-71', lit.16 mp. 70-71'. 
2.2'-DimethYl-5,5'-di-tert-butvldiDhenYlmethane (3c), colorless liquid, bp. 164'/3mmHg, lit.12 bp. 
162- 163'/12mmHg. 
2.2'-Dimethoxv-5.5'-di-tert-butvldiDhenvlmethane (3d), colorless prisms (hexane), mp. 80-82', lit.16 
mp. 80-82". 
2.2'-Bis(methoxvmethYl~diDhenylmethane (k), colorless prisms (methanol), mp. 40-42', IR (KBr): 
2915, 2883, 2872, 2822, 2806, 1465, 1455, 1434, 1385, 1196, 1115, 1086, 1047, 973, 750 cm-'; 
NMR (CDClJ: 6 3.36 (6H, s), 4.11 (2H, s), 4.42 (4H, s), 6.91-6.95 (2H, m), 7.16-7.25 (4H, m), 7.35- 
7.39 (2H, m); Mass spectrum: rt~/e 256 (M+). 
m. Calcd. forC,,~,O,:  C, 79.65; H, 7.86. Found: (2,7930; H, 8.09 
3.3'.5.5'-tetramethvl-4.4'-dimethoxvdiDhenvlmethane (30, colorless prisms (hexane), mp. 90-100', 
lit.17 mp. 99-99.5'. 
3.3'.4.4'-tetramethoxvdiDhenvlmethane (3g), colorless prisms (hexane), mp. 72-73', lit.18 mp. 70-71'. 
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