2 ), CHEM, RESEARCH (S), 1997

Modern Friedel-Crafts Chemistry. Part 24.1 Alkylation of

2 Cheme Beseurck (S},
1997, M)-21%

Benzene with 1,2-Dibromo-3-chloro-2-methylpropane in the
Presence of Lewis and Bronsted Acid Catalysts:
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The major alkylation products of benzene with

1.2-dibromo-3:chloro-2.methylpropana  ara  1-X-2-methyl-

3,3-diphenylpropane (X = CI, Br) with AICI, and 1.4-bis-{1-bromo.3-chioro-2-methyipropylibenzene with AICHL-CHNO, or
K10 momimorilionine (K10 Clay): minor products include di- and tri-phenylated butanes endlor 2-methyl-

1-phenylindane,

The alkylation of benzene with multifunctional reagents con-
stitutes an important part of Friedel-Crafts chemistry.™ In
this paper, we present the alkylation of beazenc with
1.2-dibromo-3<hloro-2-methylpropanc 1 under both Lewss
and Bronsted acid catalyses. The results are depicred in
Table | and their mechanistic rationale in terms of carboca-
non transformations is formulated in Scheme |
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butane o and 1d-bis{ -bromo-3-chlore-2-methyipropyl)
benzene 8, depending on catalyst type and the reaction
conditions.

Commenting on these results, several points have 1o be
cmphasized:

(1) The results of entry 4 are worthy of comparison with
carhict oncs from the corresponding trchionide which report
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Scheme 1 (X = Cior Br)

With reference to Table 1 and Scheme 1. the alikylation of
henzene with | gave product mixtures consisting of varying
proportions of 1-chloro- and 1-bromeo-2-methyl-33-diphe-
mylpropanes 3a.b, 1,1.2- and 1,1,3-triphenyl-2-methylpro-
panes 4da,b. 1-pheayl-2-methylindance 6, 1.1- and 1.2-di-
phenyl-2-methylpropanes 7a.b, ( 2 }- and mieso-2,3<liphenyl.

*To recctve afty correspandeoce.

tPart 23: Referemce 1

$T0is 1s & Short Papee a5 deflocd in the Iastructions for Authors,
Section $.0 [see . Chem. Research (53, 1997, Issue 1]; theee is there-
fore no corresponding majerial in). Chem Resecreh (M)

the product 1o be meseTe (334% wiekd) mxed with two
unidentificd higuid isomers.

(2} The formation of 8 as the major product in entriesS-7
may be attributed to the mild catalytic activity of AICH~
CH\NO, and K10 montmorilionite (K10 Clay} which ¢an
induce reaction only af the tertiary site. However, a longer
reflux titee with K10 monimonllonite appears 1o enhance
dealkytation of 8 10 3b (sce entry §),

(3) The dominance of 3b over 3a in all the resctons s
explicable in terms of the known greater reactivity of €1 as
compared to Br in Friedel-Crafis reactions.'



J.CHEM. RESEARCH (S), 1997 21

Table 1 Products from afkyiation of b with compound 1
Praduct composition (%)*
Reactants Conditlons
Othee peotucts
Eney 1 P Catsdyst Time  Temp
no {mof) {moll  (mol) ehy TrC) 33 3 4ab 7a b 7o identified  Unidentifed®
1 [ RS T R AICH, 10.01%) ) 25 2 5 3 2 5 2 83 2
2 01 05 AICI 10.01%) 24 M 2 & 2 1 2 3 &in 9
3 on 1.1 AICH 10.02) 24 25 1 8 2 ) 1 3 - 13
& 023 23 Al L2%IHC () " 25 8 3 a 2 5 T - 43
5 o1 11 AICHN0. OZI.CHﬂOa w08 24 25 2 3 = — = = 8479 1%
s 002 02 X10 Clay (20 g 73 Refiux 5 13 — - - 883 19
7 002 02 %10 Clay 209) 24 Reflux 2 % 3 12— 8ia 2
3 002 02 K10 Clay 120 g1 43 Retlux 2 B 3 ) : — 8l 50
“Product Kentdications and percentage of various p are based on combined IR, 'H NMR, GC and GCMS

snalyses. *Mos: FriadeiCratts reastions are complex snd the pemm ov unidentifiable components is always expecied; the number
ot unidentifiable components ranged from 3 in same cases (8.9, entry N0, 31 10 14 in other cases {0.9., entry no. 4) “Paraliely oid work
by Doigov and Larin® in which 1,2, 3-trichioro-2.methyipropane was the alkylating agent

(4} The formation of 6 véa intermediates § finds analogy in
an carlicr paper co-authored by one of us*

Experimental

IR specira were recorded o0 @ Nicolel Magna 520 FT-IR spec.
tromerer. 'H NMR spectra were secorded on a Bruker DPX-400
FTNMR spectrometer, GC-MS data were obumed with a Shim-
dazu QP-5000 mass sp and lyses were pere
formed on s 2400 Perkin Etmer Series 2 CHNS analyser.

Preparation of 1. 2-Dibvomo-3-chioro.2methyipeopane 1 —~Addy
tion of bromine (0.2 mot) 10 stirred methailyl ehloride 0.1 mol)
over | followed by stirring at toom temperatere for 48 b gave the
?méc‘g product 176, (COCH) 198 ¢s. 3H. CH,), 402 {s, 4 H.
2% )

- hwm:n’ ~These were similur to those pablished in
carier (1N
Dtz for New Alylation Products —The 'H NMR and
MS data for Ja. 3b, 6 and & aze as follows
Coenpound 3a: &, (CDCIY 103 {d, 314,) 7 Ha, LM.),:ﬂ-:s'I
(m. 1 H. CHCH.), 3.16-367 {m. 2 H. CHPh, and HCHX), 3.7 (d,
1H.J 9 Hz CHX) and T02-741 (m, 10 H, Ar-H), m" (5),
244,246 (M, 1231 208 (M~ HCL (%), 193 (04), 17% (10}, 167
(:20). 182 (53), 118 115). 103 40S), 91 {23), 77 (69), 65 (12). SI

ind 3b; §, (CDCY,) sdentical with that of 3a: miz (),

288,290 (M*, 06,/U6), 208 (M~ ~ HBr, Id), 193 (02), 178 (04), 167
(100), 132 (233, 18 (0R), 102 (02}, 91 (12), 77 (07). 65 (051

Compound 62 4, (CDCL) 126 (0. 2H. J 7 He CH), 248 (m,

I H, CHCH,), 274 (m, | H, CHCH,), 321 (dd. 1 H, CHC.H,),

3830 I HJ THL CHOCHPR) and 7.12-7.83 (m. 9 L Ar-H) m iz
(%), 208 (M, 90), 193 (M* «~CH,, 225, 180 (11), 129 (100), 168
(09 149("0). llOtlS) LES{20), 105 (26). 91 (28), T7¢09), 57 (11}
(Foainet: M, 20812520, C,, H..r:qunt\.\l 206304

(‘ompound & -1.. ((“DCI ) 132 (5 6H. 2CH,), 363 (s 8 H,
4CH.), and 7.08-722 (m, 4 H, M-Hrmr("{-}.du'd.ltm 00y,
3N M —(CI—CH. 5], 338341 [M° -(OCH +2CH,), §].
300-304 {M" —(C1+ Br), 12, 286-200 [M* —(Br = QICH.), 13),
236-200 {18), 221-223 (2R), 179- 151 (1 ).I-t%(o.‘(y 125 ¢53), 108
(84), 91 (100), T7 (81), 65 (89), $3(73).
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