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Studies on the Regioselective Ortho Bromination of Phenols

Hisao EGUCHI
Katsumi TOKUMOTO
Hideo SHUYAMA

Since the direct treatment of phenols with molecular bromine leads to predominant para-substitution,

o-bromophenols are usually prepared from the corresponding o-aminophenols vig an indirect route involving

the Sandmeyer reaction. In this paper, we report a convenient one-step procedure for the synthesis of

o-bromophenols, in which phenols are treated with N-bromosuccinimide (NBS) in the presence of catalytic

amounts of a primary or secondary aliphatic amine in dichloromethane at room temperature or below. The

reaction is highly ortho-selective and successfully applicable to a variety of phenols. In a polar solvent such
as dimethyl sulfoxide (DMSO), para-substitution becomes important. The hydrogen-bonding interaction bet-

ween the hydroxyl function and an N-bromoamine i situ generated has been proposed to explain the or-

tho-selective attack of the brominating species.
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Fig. 1 Brominations of PhOH in various solvents with Bry; and NBS.
' Table 1 Bromination of PhOH with various brominating agents in CH,Cl,?
Product yield (%) [
o OH OH OH OH OH [
Brominating Br Br Br Br Br Br Recovery
Q U gt g ®
(Mol. ratio)?
Br Br Br
Br: 1.0 19.7 85.7 ND 1.0 ND 2.6
Brz 2.0 1.0 3.0 ND 95.1 0.8 ND
NBS (1.0) 74.5 20.4 1.5 1.0 ND 2.5 | i
NBS (2.0) 21.9 14.6 11.0 17.2 35.2 ND | ':
NBB? (1.0) 30.8 1.9 28.8 2.1 0.7 35.7 i v
NBB? (2.0) 3.8 0.7 81.7 2.7 5.8 5.3 | 1

1) Reaction conditions : Room temp. 1h. 2} Brominating agent/PhOH.

3) NBB: N-Bromodibutylamine.
(2) 7z /—-ro7eeiickiFt 7 e e LFOGHE
ST, BRICENS Y nu 2 2 L R RISEE

KR, Lo 7w bF e, 7=/ —ADTa T

ft#:“)b’CEb:?ﬁ%ﬂHCﬁ%ﬁLto (Table 1)
RELACERIETHE, £/ 7uE (b C4-TuE7x

SR, VT uELTLA- YT RET 2 S~ ANTE

B#LLc@Bent, —%. NBS RGO R T

T/ TeEC2-TRwET 2 ) — AT LT

bhieh, ©7nm EALCE, I Lica v M BRI S

Bliamste, NBS iz k2414 k71 £ 1bicou 3.

TS —VDE ) T EO LD REHE R TOLEE

TOREBCAHBMOR I TH S = £ 25, FOHOB

RHCB B e 2 o 1o,

ST, %iz, Schmitz 61k, T= /—ADFA R

PELEN-TRET U EDTH B LBME LT

5% FEHEOLL, Ficla 07w e{bFlicownTHRE L
TR, N-7evx2-Y 750732 (NBB) k54N
~7uET I VHEAETIRE VAL B 2 R X
5 L EHR LI, Bz, NBB 2\ BE, £/
Tu e TRIIFLI2-T e e T /- E2,6-F TR
T/ NOBEYHEB LRI, YT el
2,67 e T /)= ADFEERGE LTELNRE,
B EOBRORER, 7= /- 1o 7 e w{bcissms
BEth, e tHIKN-TeEw7 I v EAGTITR -
THE BRbEVAN MBS EBE T 52 LA 60
Llgote, L Ldin, N-Fex7 3 guvthg
HERE N2 13 YALERILEHTHY., hEH
Wp 7 e ik, ARSI L 0 B &l
i,




112

Journal of TOSOH Research Vol. 37 No. 2 g1993)

Table 2 Effect of amines on the dibromination of PhOH with NBS in CH,Cl,!

Product yield (%)

Amine? OH Br QH Br oH Br o Br Br of Br Recovery

g" QMO gY@

Br Br Br

— 21.9 14.6 11.0 17.2 35.2 ND
(i-Pr)NH. 14.4 1.4 69.3 0.7 10.4 3.8
(i-Bu) NH: 11.2 0.5 65.4 0.7 16.0 6.2
(n-Bu) NH2 4.0 0.6 78.9 1.1 11.6 3.8
(i-Pr):NH 3.2 0.8 81.8 1.4 9.7 3.1
(i-Bu):NH 9.0 0.7 72.1 1.2 11.7 5.2
(n-Bu)2NH 6.8 0.7 79.3 1.3 7.9 3.9
(Et)sN 16.1 9.6 13.6 17.4 34.8 8.5
(n-Pr)sN 13.3 11.2 10.6 17.8 38.0 9.0
(n-CsHu)sN 11.4 13.5 18.1 17.5 34.1 5.4

1) Reaction conditions : Room temp. 1h. 2) Amine/PhOH=2.0 (Mol. ratio).

Table 3 Dibromination of PhOH with NBS in the presence of various
amounts of (i-Pr),NH?V

Product yield (%)

OH OH OH OH OH
(i-Pr).NH/PhOH @Bf Br A Br Br Br A Br  Recovery

(Mol. ratio) © @ %)
Br Br Br

——a 21.9 14.6 11.0 17.2 35.2 ND

0.1 3.6 0.2 79.6 ND 12.2 4.3

0.5 8.3 0.7 80.8 ND 8.0 2.1

1.0 4.7 0.3 80.5 0.3 1.1 3.1

2.0 3.2 0.8 81.8 1.4 9.7 3.1

4.0 5.6 1.2 79.5 0.6 9.2 3.9

1) Reaction conditions : Room temp. 1h.
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