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Abstract—The reactivity and selectivity to 2,6-dialkylnaphthalene were affected by the polarity of solvent,
alkylating agent, reaction time and reaction temperature in the selective isopropylation of naphthalene or
2-methylnaphthalene(2-MN) with AICl; catalyst. Reaction with isopropylbromide as an alkylating agent in
non-polar solvents(hexane or isooctane) was found to be a good system for the higher activity and selectivity
to 2,6-dialkylnaphthalene. The reactivity and selectivity were increased as increasing the reaction time and
temperature(between 4C and 60T ). When 2-MN was used as a substrate, the selectivity to 2,6-DIPN was
2 times higher than naphthalene was used.
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Table 1. Equilibrium composition of monoalkylnaphtha-

lene[ 4]
a, % B. %
Methyl 245 755
Ethyl 9.5 90.5
Isopropyl 15 98.5
Tert-Butyl 0 100

Table 2. Polarity index of solvent[5]

Solvent Polarity index
Isooctane —-04
Hexane 0.0
Dichloromethane 34
Nitrobenzene 45

LR S e R e i o | methyl carbonium ione]
oAty 2,6-A2] AR 3
ghx] otar, ebA4r7) 5 o)Ake
%ol 26-NDCAE A 23} 4l
Fode] wAlEe] ukg-2] A7} oigicim 5515‘ ut
UTH 1], olaigh Aol ol Ymebale] b3
qhgoll F/-& 0] 7L ol o] 2RI 79 E°‘°] 742
Aedh oAzt wielzt Hzglch o)Al prlmary%}
ZH7|1 Bl ubgAdo] ANl Aelw] Exlr7t £ ol4z

A7)9 =5leg o/fy wEE 2 A= °Vé’8
Ao 5 £ F Ude FHE 7t £ AFedM=
ol A gLy w9lsg Exog =y, isopropyl
halide, o]A=Z =24 oz b7) shA] 2 AF2-3bgich
o] 2] ¥t ok 34 2 v} =t 5} 2-methylnaphthalene(2-
MN)& s 7led 24 AlCKLE AH8-3tad
L Suel FA, vk x 9 A7 el e ol 3t o
F7b vheAd ) A Ao nlxl cdddol diste]

[e]
o
K<l

=
L

o
6=

2.4 #H

B oAlFo A+ 22 AlCL(Aldrich, 99.99%), 4%
314 2 isopropylbromide, isopropylchloride, o] A< 3
doryx ¢ z2ae, §o]= Table 28} 3o} FAIx}o]
Z HolE olafsl #al dichloromethane 2
benzene& A}F-&3}gic).

vhg- AR (Fig. el =17 40 12ml, ¥h-&-E(}ze
2-MN) 0.007 mole, Zv} AICI, 022522 QY1

nitro-

g s

=

A7 A WG ER A Al ST} el x]
W RS LGRS FAIZ gowly Bhed A

spbeh g F el Wske Aebeh AnE A



Friedel-Crafts 973} w58 o] 83 J=ZealFeol Mz o)izz2 g3} dkg 411

Fig. 1. Schematic diagram of reaction apparatus.
1. Alkylating agents 4. Water bath
inlet and sampling 5. Temperature

2. Reflux condenser controller

3. Magnetic stirrer 6. Thermocouple
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Table 3. Effect of solvent on the isopropylation of naphthalene with isopropylbromide

Solvent Temp.(T ) Conv.(%) Mond o7 Yield(%) Poly 56 DIPN 2,6-/Dit
Hexane 27 99 21 45 30 17 0.38
60 99 14 47 30 18 0.38
Isooctane 27 97 28 39 28 17 043
60 99 13 51 34 20 0.39
Dichloromethane 27 84 27 30 27 9 0.30
Nitrobenzene 27 24 21 3 - -
60 93 21 35 37 10 0.28

“Mono : monoisopropylnaphthalene, *Di : diisopropylnaphthalene, €Poly : polyisopropylnaphthalene, ¢2,6-DIPN : 2,6-di-

isopropylnaphthalene, ¢2,6-/Di : 2,6-DIPN/Di
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Table 4. Effect of alkylating agent on the isopropylation of naphthalene in hexane

Alkylating agent Conv.(%) o 5 Y‘eld(?())ly 6PN 267D
Isopropylbromide 99 21 45 30 17 0.38
Isopropylchloride 95 28 42 25 16 0.38
Isopropylalcohol 2 - - - - -
Propylene 54 42 13 9 2 0.15
Table S. Effect of the amount of isopropylbromide on the isopropylation of naphthalene in hexane
. . Yield(%) .
Quanrity (Equivalent) Conv.(%) ,A;,, Mono i Poly 56.DIPN 2,6-/Di
0.75 66 42 13 5 6 046
15 93 32 39 20 17 043
212 99 21 45 30 17 0.38
244 e 15 38 42 13 0.34
Table 6. Effect of reaction time on the isopropylation of naphthalene with isopropylbromide
Solvent Time(h) Conv.(%) Moo i Yield(%) Poly 26.DIPN 2,6-/Di
Hexane - 1 91 34 36 20 10 0.28
4 99 21 45 30 17 0.38
6 99 16 41 40 15 0.37
Dichloromethane 1 76 22 26 17 7 027
4 84 27 30 27 9 0.30
24 93 17 36 39 14 0.39
Nitrobenzene 1 13 10 2 - - -
3 24 29 3 - - -
24 3B 29 7 - — —
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Table 7. Effect of reaction temperature on the isopropyla-
tion of naphthalene with isopropylbromide in he-

Xane
Temp. Conv. Yield(%) .
() (%) Momo Di Poly 26PN 2%7/Di
4 86 38 35 13 9 026
27 99 21 45 30 17 038
40 99 19 51 28 19 037
60 99 14 47 30 13 038
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Table 8. Effect of solvents on the isopropylation of 2-MN
with isopropylbromide

Solvent Temp. Conv. Yield(%) 2,6-/MMIPN?
() (%) MMIPN® 26-MMIPN (%)
Hexane 25 94 39 32 0.82
60 95 40 34 0.85
Isooctane 25 87 45 36 0.80
Dichloro- 25 81 37 26 0.70

methane

Nitro- 25 29 24 11 0.46
benzene 60 71 38 20 0.53

“MMIPN : methylmonoisopropylnaphthalene
*2,6-/MMIPN : 2,6-MMIPN/MMIPN

Table 9. Effect of reaction time on the isopropylation of
2-MN with isopropylbromide

Solvent Time Conv. Yield(%) 2,6-/MMIPN
(h) (%) MMIPN 26-MMIPN (%)
Hexane 1 63 32 21 0.65
2 78 38 27 0.71
4 94 39 32 0.82
Isooctane 1 65 38 26 0.68
2 79 47 34 0.72
7 92 40 31 0.79
Dichloro- 1 71 38 25 0.66
methane 4 81 37 26 0.70
12 85 45 34 0.76
Nitro- 1 15 24 3 0.21
benzene 12 45 2 12 0.38
24 51 37 15 0.41
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