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Laboratoire de Physicochimie des Interfaces et des Milieux Réactionnels, Faculté des Sciences de Tours, Parc de Grandmont,
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Abstract—Using a double Suzuki cross-coupling reaction ortho- or para-bromobenzyl bromides are easily transformed into
unsymmetrical diaryl (or heteroaryl) methanes
© 2003 Elsevier Ltd. All rights reserved.

The Suzuki reaction is one of the most versatile and
often used reactions for the selective construction of
carbon�carbon bonds, in particular for the preparation
of biaryl-containing molecules.1 Diarylmethanes are fre-
quently used as subunits in the design of supramolecu-
lar structures such as macrocycles, catenanes and
rotaxanes.2 In addition, some diarylmethane derivatives
have been shown to possess interesting biological and
medicinal properties.3 Morever biaryl units constitute
important building blocks in natural products and
advanced materials.4 One of the best procedures for the
synthesis of the title compounds is transition metal
catalysed cross-couplings between either aryl nucle-
ophiles and benzyl halides or aryl halides and benzylic
nucleophiles. However the nucleophiles required are
organomagnesium or organozinc halides which are
incompatible with a variety of functional groups.5

Although the Suzuki coupling reaction is known with
electrophiles that contain C(sp2)�X bonds (e.g. aryl and
vinyl halides or sulfonates),6 there are few general
methods to cross-couple electrophiles that contain

C(sp3)�X bonds. However, several reports on this sub-
ject have recently appeared in the literature, for exam-
ple coupling of naphthylboronic acids with benzyl
bromide,7 2-bromo-N,N-dimethylacetamide,8 or ethyl
bromoacetate,9 alkyl bromides10 and alkyl tosylates.11

In view of the surprising lack of literature on the
reactivity of the two bromine atoms of p-bromobenzyl
bromide we wondered if a chemoselective reaction
could be achieved.

In order to expand the scope of the Suzuki-type cou-
pling reaction and to develop a convenient and practi-
cal method for the synthesis of new unsymmetrical
diaryl (or heteroaryl) methanes, we decided to look
more closely at the substitution reaction during the
Suzuki cross-coupling reaction in the presence of palla-
dium complexes.

We were able to substitute selectively only the bromine
atom [C(sp3)�Br] at the benzylic position of the starting
ortho- or para-bromobenzyl bromides if we used 1
equiv. of aryl- or heteroarylboronic acid, toluene or

Scheme 1.
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benzene as solvent and 3 mol% of tetra-kis(triphenyl-
phosphine)palladium(0) as catalyst (Scheme 1).12

The results are reported in Table 1.

As can be seen in the results reported in Table 1,
neither para-bromobenzyl bromide nor ortho-bromo-
benzyl bromide yielded a mixture of mono and bis-cou-
pling products. As already reported,7 clean double

Table 1.
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Scheme 2.
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cross-coupling occurred using 2.1 equiv. of boronic acid
(entries 9–13, Table 1).

As shown in Scheme 2 a clean second substitution is
also possible under Suzuki conditions providing accept-
able but not optimized yields of the new unsymmetric
diaryl (or heteroaryl) methanes 3a–g.13 The results are
presented in Table 2.

In conclusion we have described the synthesis of new
ortho- and para-unsymmetric diarylmethanes, in good
yields and under mild experimental conditions, from
commercially available o- or p-bromobenzyl bromides
through a double cross-coupling reaction.

Table 2.
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12. Typical experiment: An oven-dried Schlenk flask was

evacuated and back-filled with argon and charged with
ethanol (33 mL), toluene (40 mL), bromobenzyl bromide
(5 g, 20 mmol) and arylboronic acid (19 mmol). The flask
was evacuated and back-filled with argon and then 2.3
mL of a 1 M solution of Na2CO3 and tetra-
kis(triphenylphosphine)palladium(0) (0.7 g, 0.6 mmol)
were added. The reaction mixture was stirred at the
desired temperature until completion of reaction at the
benzylic position. The solution was then filtered through
a Celite pad and the solvents were evaporated. The
residue was extracted with diethyl ether, and dried over
MgSO4. After purification by flash chromatography the
products were characterized by IR, 1H, 13C NMR and
GC–MS. 1b: Mp: 32–34°C; IR: 3033, 2921, 2857, 1632,
1514, 1487, 1435, 1404, 1265; 1H NMR � ppm (CDCl3,
200 MHz): 2.35 (s, 3H), 3.92 (s, 2H), 7.06–7.12 (m, 6H),
7.42 (dt, J=8.3, 1.9 Hz, 2H); 13C NMR � ppm (CDCl3,
50 MHz): 21.7, 41.5, 120.5, 129.4 (2C), 129.9 (2C), 131.2
(2C), 132.1 (2C), 136.4, 138.0, 141.0. MS (70 eV) m/z :
262 (M+�, 38), 260 (M+�, 39), 247 (20), 245 (20), 181 (100),
165 (97), 166 (97), 105 (15), 104 (11), 103 (11), 91 (13), 90

(29), 89 (75), 77 (37), 76 (44), 75 (18), 65 (23), 63 (47), 51
(39), 50 (34), 39 (54). 1c: IR: 3051, 3021, 2920, 1566,
1513, 1438, 1025; 1H NMR � ppm (CDCl3, 200 MHz):
2.43 (s, 3H), 4.19 (s, 2H), 7.16–7.31 (m, 7H), 7.66 (d,
J=7.9 Hz, 1H); 13C NMR � ppm (CDCl3, 50 MHz):
21.6, 41.9, 125.4, 128.0, 128.3, 129.4 (2C), 129.7 (2C),
131.6, 133.3, 136.3, 136.9, 141.2; MS (70 eV): m/z=262
(M+�, 47), 260 (M+�, 48), 247 (9), 245 (10), 181 (100), 178
(15), 166 (71), 165 (62), 89 (27), 76 (17), 63 (11), 39 (10).
1d: IR: 3040, 2916, 1898, 1604, 1508, 1488, 1435, 1404,
1223; 1H NMR � ppm (CDCl3, 200 MHz): 3.91 (s, 2H),
6.94–7.24 (m, 6H), 7.42 (d, J=8.4 Hz, 2H); 13C NMR �
ppm (CDCl3, 50 MHz): 40.9, 115.8 (JC�F=21.1 Hz, 2C),
120.6, 130.7 (JC�F=7.5 Hz, 2C), 131.0 (2C), 132.1 (2C),
136.6, 140.4, 162.0 (JC�F=244 Hz); MS (70 eV) m/z : 266
(M+�, 30), 264 (M+�, 30), 185 (100), 183 (58), 165 (67), 109
(21), 92 (16), 90 (12), 89 (22), 83 (24), 76 (11), 75 (25), 73
(16), 63 (32), 62 (14), 57 (17), 51 (21), 50 (40), 39 (29); 19F
NMR � ppm: −117.3.

13. Compounds 3 were obtained using the same methodology
described in Ref. 12. 3b: Mp: 45–47°C; IR: 3084, 3061,
3027, 2920, 1602, 1531, 1515, 1453, 1349; 1H NMR �
ppm (CDCl3, 200 MHz): 4.09 (s, 2H), 7.24–7.38 (m, 7H),
7.57–7.65 (m, 3H), 7.89–7.95 (m, 1H), 8.18–8.23 (m, 1H),
8.45–8.47 (m, 1H); 13C NMR � ppm (CDCl3, 50 MHz):
42.1, 122.2, 122.3, 126.8, 127.7 (2C), 129.1 (2C), 129.4
(2C), 130.2 (3C), 133.3, 136.9, 141.1, 142.3, 143.1, 149.2;
MS (70 eV): m/z=289 (M+�, 100), 254 (14), 242 (38), 241
(21), 167 (19), 165 (34), 152 (16), 120 (13), 91 (78), 65
(18). 3c: Mp: 57–59°C; IR: 3043, 2918, 1600, 1507, 1431,
1413, 1350, 1264, 1222; 1H NMR � ppm (CDCl3, 200
MHz): 4.00 (s, 2H), 6.98–7.33 (m, 9H), 7.59 (d, J=8.3
Hz, 2H); 13C NMR � ppm (CDCl3, 50 MHz): 41.2, 115.7
(J=21.1 Hz, 2C), 123.3, 125.0, 126.6 (2C), 128.4, 129.8
(2C), 130.7 (J=7.6 Hz, 2C), 132.9, 137.0, 140.7, 144.7,
161.9 (J=244 Hz); MS (70 eV): m/z=268 (M+�, 100), 267
(22), 233 (21), 183 (24), 173 (29), 171 (21), 134 (12), 128
(13), 115 (28), 109 (39), 97 (15), 89 (17), 83 (27), 75 (19),
69 (14), 63 (26), 58 (15), 57 (17), 51 (16), 50 (12), 45 (46),
39 (29); 19F NMR � ppm (CDCl3, 188 MHz): −117.7.
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