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Synthesis of alkyl benzenes containing a halogen using alcohols in the presence of NaHSO4/SiO:.
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Abstract : We have reported an alkylation of aromatic compounds using alcohols in the presence of NaHSO4/SiO,. NaHSO4/SiO»
abstracts a hydroxyl group as a H,O via protonation to the hydroxyl group to form a cation but inactive for abstraction of halogen
atoms in alkyl group. In this paper, we tried to synthesize alkyl benzene derivatives which have a halogen atom in its alkyl group. For
instance, when a mixture of benzhydrol, p-(2-bromoethyl)phenol and NaHSO4/SiO, was stirred in DCE at 30°C for 0.5 h, expected

4-(2-bromoethyl)-2-diphenyl methylphenol was formed in 85% yield.
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Scheme 1. Alkylation using NaHSO4SiO.
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Scheme 2. Synthesis of haloalkyl benzenes.
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Table 1. The reaction of various aromatic compounds [1]
and benzhydrol [2a].

X Ph

X oH NaHSO,/SiO, P X
©/\’ P T 2 Y *
Y P™"Ph DCE, 30°C, 0.5 h Y
Ph™"Ph PHPh
1 2a 3 4
Yield (%)
Run® 1 X Y  1/2a (mmol)
3 4
1 1a Br OH 3/2 3aa 74 4aa 20
2 1a Br OH 5/2 3aa 85 4aa 7
3 1a Br OH 3/1 3aa 70 4aa 15
4 1b cl OH 5/2 3ba 89 4ba 9
5 1c Br OMe 5/2 3ca 96 4ca N.D.
69 1d 1 OH 5/2 3da 78  4da trace

a) Amixture of 1, 2 and NaHSO,4/SiO, (2.12 mmol/g, 1.0 g) was stirred in
DCE (5 mL) at 30°C for 0.5 h. b) Isolated yield. ¢) Used DCE 10 mL.
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Table 2. The reaction of 1a and various benzyl alcohols [2].

R2
Br Br
/@/\,Br OH2 NaHSO4/SiOZR1O O
+ R2———— +
HO @ DCE, 0.5 h R? R?
3 4

la 2

Yield (%) ?
Run? 2 R! R2 Tenp. (°C)

3 4
1 2b H CH; 30 3ab 72 4ab 14
2 2¢ Cl 4-CIGH, 30 3ac 51 4ac N.D.
3 2¢ Cl 4-C1C¢Hy 80 3ac 96 4ac N.D.
4 2d  OMe 4-MeOCH, 30 3ad 87 4ad ND.
5 2e CH; CHs 30 3ae 76 4ae 13
6 2 CHs 30 3af 26 4af ND.
7 2t CHs 80 3af 80 d4af ND.
8 22 OMe CHj 30 3ag 75 3ag 12

a) A mixture of 1a (5 mmol), 2 (2mmol) and NaHSO4/Si0O, (2.12 mmol/g,
1.0 g) was stirred in DCE (5mL) for 0.5 h.b) Isolated yield.
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Scheme 3. Structure of 2¢¢’ and 5af.
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Table 3. The reaction of 1e and various haloalcohols [2].

OMe

OMe OH NaHSO0,4/Si0, OMe
OMe
 prX >
n DCE, 80°C
P X
n
le 2 3
Run® 2 n X 1le/2(mmol) Cat(g) Time(h) Yield of 3 (%)
1 2h 1 Br 312 1.0 2.0 3eh 54
2 2i 1 Cl 3/2 1.0 8.0 3ei 60
3 2 1 Cl 4/2 1.0 8.0 3ei 64,63
4 2i 1 Cl 6/2 1.0 8.0 3ei 69
5 2i 1 Cl 3/2 2.0 8.0 3ei 62
6 2i 1 Cl 6/2 2.0 8.0 3ei 839
7 2k 2 Cl 32 2.0 1.0 3ek 69
8 21 3 Cl 3/2 2.0 1.0 3el 65

a) A mixture of 1e, 2 (2 mmol) and NaHSO,/SiO, (2.12 mmol/g) was stirred
in DCE (5 mL). b) Isolated yield.c) Determined by GC using tetradecane as
internal standard.
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Scheme 4. Structure of 3ek’ and 3ek”.
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Scheme 5. Conversion of 2K into2k’.
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Scheme 6. The reaction of 1e and 2K’.
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