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Coumarins are a structural scaffold in the numerous natural

product1 and one of well known oxygen containing

heterocycles showing a variety of biological activities.2 In

addition, they have found in the technological applications3 and

used as intermediate for the synthesis of important molecules.4

Because of their diverse applications, a variety of classical

routes5 to coumarins such as Pechmann, Knoevenagel, Perkin,

Reformatsky and Wittig condensation reactions have been

reported. However, these methods have their own problems

such as harsh reaction conditions, multistep synthesis or low

chemical yield. To overcome the problems associated with

these classical methods, many strategies for the convenient and

versatile synthesis of coumarin derivatives by direct ring

formations6 and by metal catalyzed coupling reactions of

coumarin derivatives7,8 have recently been developed.

Among coumarin derivatives, 3-alkylcoumarins including

benzylcoumarins are important building block and showed

important biological activities.9 As an example, Warfarin, a 3-

benzylcoumarin derivative, is the most widely used oral

anticoagulant.10 New, convenient, and versatile syntheses of

3-alkylcoumarins has been developed.9 Wadia et al. reported

the synthesis of 3-benzylcoumarins from the reaction of a

complex of the amides and POCl3 with substituted

salicylaldehydes.9 Bräse and his colleagues synthesized

successfully the 3-benzylcoumarins from the salicylaldehydes

and cinnamyl aldehydes using nucleophilic carbenes in ionic

liquid in one-step.9 Recently, 3-allylcoumarin was prepared by

decarboxylative allylation of allyl ester of 3-carboxyl-

coumarin using palladium catalyst under mild condition.9 But

those methods have several drawbacks such as limited

number of substrates, and harsh reaction condition.

Palladium catalyzed cross coupling reactions have emerged as

a powerful method for the carbon-carbon bond formation.

Among them, Suzuki coupling is the most widely used method,

because organoboronic acids are generally non-toxic and

thermally, air-, and moisture-stable. The palladium catalyzed

benzyl halides and allyl halide coupling with organoboronic

acids are also well established11 and the reaction has been known

to proceed through η3-complex.12 Here, we report the efficient

cross coupling reaction of 3-(chloromethyl)coumarins prepared

from salicylaldehydes13 with arylboronic acid to give the

corresponding 3-benzylcoumarins in excellent yields (Scheme 1).

The reaction of 3-(chloromethyl)coumarin 1a and

phenylboronic acid as a model was first examined using

palladium acetate and Na2CO3 as a base in methanol.

Luckily enough, the reaction of 3-(chloromethyl)coumarin

1a with phenyl boronic acid (1.2 equiv.) in the presence of

Na2CO3 (2.0 equiv.) and Pd (OAc)2 (0.03 equiv.) was working

very nicely in methanol at rt to give a benzylcoumarin in 94

% isolated yield. With this condition in hand, the coupling

reaction of coumarin 1a with 4-substitutedbenzene boronic

acids such as 4-methoxy, 4-methyl and 4-chloromethyl

coumarins was attempted to afford the corresponding

coupling products in excellent respective yields (entries 2-4
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Scheme 1

Table 1. The reactionsa of 3-(chlorometyl)columarins with arylboronic
acids14

Entry R Boronic acids Products Yield 

(%)b

1 PhB(OH)2 94

2 4-MeOPhB(OH)2 92

3 4-MePhB(OH)2 96

4 4-ClPhB(OH)2 97

5 PhB(OH)2 94

6 4-MeOPhB(OH)2 91

7 4-MePhB(OH)2 93

8 4-ClPhB(OH)2 89

9 PhB(OH)2 94

10 4-MeOPhB(OH)2 93

11 4-MePhB(OH)2 89

12 4-ClPhB(OH)2 93

aReaction condition: 3-(chloromethyl)coumarin, arylboronic acids (1.2
equiv), Pd (OAc)2 (0.03 equiv.), Na2CO3 (2.0 equiv.) in methanol at rt for
1 h. bIsolated yield.
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of Table 1). 6-Bromo-3-(chloromethyl)coumarin 1b and 3-

(chloromethyl)-6-methylcoumarin 1c, underwent cross-

coupling reaction with four different arylboronic acids nicely

under our condition to give the corresponding coupling

products 2e-h in excellent yields (entries 5-12 of Table 1).

Bromo functional group of bromophenyl of 1b was

remained in intact under the reaction condition. All the

reaction is efficient and finished within 1 hr.

The reaction might be proceeded through the cis-oxidative

addition of 3-(chloromethyl)coumarin 1 to Pd (0) to give Pd

-complex followed by isomerization to give intermediate ii,

which is transmetallated and isomerized to cis-isomer iv

followed by cis-reductive elimination to afford the coupling

product 2. (Scheme 2)

In conclusion, 3-benzylcoumarins were prepared from the

reaction of 3-(chloromethyl)-coumarins with arylboronic

acids in the presence of palladium acetate and sodium

carbonate in methanol at room temperature in excellent

yields. The reaction is very simple, fast, and efficient method

to prepare 3-benzylcoumarins.
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14. A typical procedure of synthesis of 3-benzylcoumarin (2a):9a To

a solution of 3-(chloromethyl)coumarin 1a (100 mg, 0.51 mmol)
and Na2CO3 (109 mg, 2.0 equiv.) in methanol (3 ml) in a reaction

vessel was added benzene boronic acid (75 mg, 1.2 equiv.) and

Pd(OAc)2 (3.5 mg, 0.03 equiv.) under argon atmosphere. The
resulting mixture was stirred for 1 h at rt. And then the reaction

was filtered through celite pad, concentrated, and purified by

silica-gel chromatography using an eluent solution of ethyl acetate
and hexane (1:10, v/v) to give a 3-benzylcoumarin 2a (912 mg,

91.9%) as a white solid. 1H NMR (CDCl3, 300 MHz) δ 7.49-7.43

(t, J = 7.8 Hz, 1H), 7.39-7.20 (m, 9H), 3.90 (s, 2H). 13C NMR

(CDCl3, 75 MHz) δ 161.70, 153.17, 139.38, 137.74, 130.91,
129.49, 129.42, 128.89, 127.50, 126.96, 124.40, 119.52, 116.65,

36.66. IR (neat) :  1713 cm−1 (s).

15. Data of Representative coupling products:

3-(4-Methylbenzyl)coumarin (2c): White solid. mp: 107-108 °C.
1H NMR (CDCl3, 300 MHz) δ 7.48-7.43 (m, 2H), 7.37-7.14 (m,
7H), 3.86 (s, 2H), 2.36 (s, 3H). 13C NMR (CDCl3, 75 MHz) δ
161.71, 153.02, 139.09, 136.39, 134.49, 130.69, 129.63, 129.44,
129.27, 127.34, 124.22, 119.45, 116.37, 36.11, 21.08. MS (EI) m/
z: 250 (M+). IR (neat):  1701 cm−1 (s).
3-Benzyl-6-bromocoumarin (2e): White solid. mp: 138-140 °C.
1H NMR (CDCl3, 300 MHz) δ 7.52 (td, J = 9.0 Hz, 2.1 Hz, 2H),
7.39-7.16 (m, 7H), 3.89 (s, 2H). 13C NMR (CDCl3, 75 MHz) δ
160.99, 151.88, 137.83, 137.13, 133.51, 130.86, 129.72, 129.42,
128.88, 127.03, 120.96, 118.15, 116.83, 36.60. MS (EI) m/z: 314
(M+). IR (neat):  1716 cm−1 (s).
6-Bromo-3-(4-methoxybenzyl)coumarin (2f): White solid. mp:
115-116 °C. 1H NMR (CDCl3, 300 MHz) δ 7.53 (dd, J = 8.7 Hz,
2.1 Hz, 1H), 7.49 (sd, J = 2.1 Hz, 1H), 7.20-7.14 (m, 4H) 6.89 (d,
J = 8.7 Hz, 2H) 3.81 (s, 2H + 3H). 13C NMR (CDCl3, 75 MHz) δ
161.04, 158.62, 151.85, 137.61, 133.43, 131.27, 130.46, 129.69,
129.00, 121.01, 118.13, 116.80, 114.28, 55.30, 35.76. MS (EI) m/
z: 344 (M+). IR (neat):  1716 cm−1 (s).
3-(4-Chlorobenzyl)-6-methylcoumarin (2l): White solid. mp: 120-
121 °C. 1H NMR (CDCl3, 300 MHz) δ 7.32-7.17 (m, 8H) 3.84 (s,
2H) 2.36 (s, 3H). 13C NMR (CDCl3, 75 MHz) δ 161.76, 151.26,
139.42, 136.28, 134.05, 132.68, 131.98, 130.69, 128.87, 128.69,
127.28, 119.03, 116.19, 36.04, 20.74. MS (EI) m/z: 284 (M+). IR
(neat):  1709 cm−1 (s).
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