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O (§7) Zusammenfassuag: &-Chlerisopropyl-substitierte Aromaten werden in hoher Ausbente durch Behandeln von Isopropenyl-
3 substituierien Aromaten mit Chlorwasserstoffgas in Abwesenheit eines Lésungsmittels erhalien. Dic o-Chlorisoprupyl-substiraier-
ten Aromaten dienen als Initiatoren fiir die kationische Polymerisation von Tsobuten.



1981, 4, 6PFBBZIdscri be the synthesis of

1,3,5-tris(a-chl oroi sopropyl benzene) by reacting 20

1,3,5-triisopropenyl benzene with hydrogen chloride in dichloronethane at

" OTC. For the workup, the dichloronethane has to be distilled off. On the

other hand, 0. Nuyken, G Maier, D. Yodng, MB. Leitner, 25 Macronol.

Chem, Macronol. Synp. 60, (1992) 57-63 disclose that

1, 4- di i sopFEERAY? bENY &fe Of Bhhar el qemrppet -$ihatiguted, Scdnduieshyl i ndane or

a- met hyl styrene repeating units under the influence of Lewis or Bronsted
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1,3,5-tris{a-chloroisopropylbenzene) by reacting
20 1,3,5-triisopropenylbenzene with hydrogen chloride in
dichloromethane at 0°C. For the workup, the dichloromethane has to
be distilled off.

On the other hand, 0. Nuyken, G. Maier, D. Young, M.B. Leitner,

25 Macromol. Chem., Macromol. Symp. 60, (1992) 57-63 disclose that
1,4-diisopropenylbenzene forms a polymer having
1,1,3-trimethylindane or a-methylstyrene repeating units under
the influence of Lewis or Brénsted acids.

30 It is an object of the present invention to provide a process by
which a-chloreisopropyl-substituted aromatics is obtained in high
yield and with simple workups.

We have found that this object is achieved by a process for
35 preparing a-chloroisopropyl-substituted aromatics of the formula
I

CH;
40 cl
CHj (I)
n

where n is an integer from 2 to 4
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si npl e manR&S %7 Ppassi ng hydrogen chloride gas through the
i sopropenyl -substituted aromatics or by reacting it therewith in a
pressure vessel. This utilizes the fact that both the reactant and the
" product of the process according to thg invention are 30 liquid at reaction
t enper at ur Qd t@at the use ﬁglvent i,.S unnecessary. The workup is
general |y I9nited f%gt*ﬁ?3§§939§} bstatuted adden ehl gt dorgudarfbm t he
product, for exanple by stripping with inert gas such as nitrogen. Yield
| osses resulting fromworkup steps are avoi ded. 35 The process according
to the invention is rab%y ffected at a tenperature of from-10 to
+500C, ingparticul 5C, and a pressure froml1l to 10 bar. It
may be carried out or| conti nuousl y.1740 The reaction may
optionally be accel efate C%%ing Lewis or Bronsted acid catal ysts.
Useful catalysts include tew s achds such as alum numtrichloride,
alum numtribrom de, boron trifluoride, boron trifluoride al koxi de, boron
trifluoride 45 etherate, titaniumtetrachloride, tin tetrachloride,
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(cf. DE-A f°é¥§eﬂh@ ‘\?vstf: t F8nthE a&@é‘t"ﬁ?b@ﬁz%ng&l"@&:r Inp. Kennedy
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i sopropyl benzenes (cf. JP-2001026558 and JP-2000327596) .

25 The process according to the invention can be carried out in a
simple manner by passing hydrogen chloride gas through the
isopropenyl-substituted aromatics or by reacting it therewith in
a pressure vessel. This utilizes the fact that both the reactant
and the product of the process according to the invention are

30 liquid at reaction temperature and that the use of a solvent is
unnecessary. The workup is generally limited to the removal of
excess hydrogen chloride gas from the product, for example by
stripping with inert gas such as nitrogen. Yield losses resulting
from workup steps are avoided.

35
The process according to the invention is preferably effected at
a temperature of from -10 to +50°C, in particular from 0 to 15°C,
and a pressure from 1 to 10 bar. It may be carried out batchwise
or continuously.

40
The reaction may optionally be accelerated by using Lewis or
Bronsted acid catalysts. Useful catalysts include Lewis acids
such as aluminum trichloride, aluminum tribromide, boron
trifluoride, boron trifluoride alkoxide, boron trifluoride

45 ctherate, titanium tetrachloride, tin tetrachloride,
ethylaluminum dichloride, iron trichloride, antimony
pentachleoride o antimony pentafluoride; Bronsted acids such as




The a- chl oRAS AN 0pyl - substituted aromatics obtained by the process
according to the invention can be used in a manner known 25 per se for
preparing honopol yners of isobutene or copolymers of isobutene with
" vinylaromatics by living cationic pol ysrrerl zation. On this subject,
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360 MHz): dd£@@réist ikdpHopaRyWdubst{tdfed oraflic3 H aromat. H),
7.82-7.83 (m 1 H aromat. . Conparative Exarrple 3 10 A 2 1 four-necked

flask was i |t|aII char.ged
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(m 3 H 20 aromat. , 7.82-7.83 (m 1 H, aromat. H). Exanple 4: An
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process according to the invention can be used in a manner known
25 per se for preparing homopolymers of isobutene or copolymers of

isobutene with vinylaromatics by living cationic polymerization.

On this subject, reference is made, for example, to EP-2

0 713 €883, DE-A 199 37 562 or DE-A 100 61 715,

30 The invention is illustrated by the examples which follow.
Example 1;

A 1 1 four-necked flask was initially charged with 500 g

35 (3.16 mol) of 1,3-diisopropenylbenzene. 290 g (7.95 mol) of
hydrogen chloride were passed in within 7.5 h with cooling to an
internal temperature of 5°C and at atmospheric pressure.
Unconverted HCl was then removed by stripping with nitrogen. 715
g (98%) of 1,3-bis(a-chloroisopropyl)benzene remained as a

40 coleorless liquid; chlorine content 29.3%; lH-NMR (CD,Cl,, 360
MHz): 2.00 (s, 12 H, methyl), 7.28-7.52 (m, 3 H, aromat. H),
7.82-7.83 (m, 1 H, aromat. H).

Example 2:

a5
A 500 ml four-necked flask was initially charged with 200 g
{l1-26 mol) of 1,3-diisopropenylbenzene. 135 g (3.70 mol} of



25 1, 3-di i RPNyl benzene. 200 g (5.6 nol) of HCL were netered in wthin
3 hin such a manner that the internal pressure was 5 bar and the internal
tenperature did not exceed 30C. The remaining HCL was renoved by stripping
"with nitrogen. 705 g (99% of 1, 3-bi s(g-chl oroi sopropyl ) benzene were
obt ai ned a} (65]600| orl ess .?ao |iquid; chlqgrine content 30.6% 1H NVR (CD2C12,
360 MHz); 2Y6OPE" CHPRIde HERG §asspd gnywishin, s & With epplingHfo ang2- 7, 83
(m 1 H amseapalHyemuszasyre 6f 5°05and4et latibspbecet stdssued.react or was
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enper a = ry.n I nt.en ressuyre :
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of 1, 3-bi s(a2dAI 61D sé’br Zy ) BB wér 87 bt %i(Med3 afr 2%RSr| Bys |1 qui d;
chl ori ne cohté@nt -88. Mg 11 H NWROMFEGDHCE2r 360 MHz): 2.00 (s, 12 H, nethyl),
7.29-7.52 (m 3 H aromat. H), 7.82-7.83 (m 1 H aromat. H). 45 PF53275 5

W claim ZLTompRtacess Hxamppeepari ng a-chl oroi sopropyl -substituted
Saromatige of the formula I CH3 10Lgj-d (1) CH3n 15where n is an integer

from2 to Oby_t reatingi rop._enyl -subsiityted aromatics of the formul a
|1 CHR 25&42‘&% Ypouwr %eﬁyiﬁj%%ﬁfa@hﬁaa?a%ffm PhETsBethide 200 g sol vent. A
process as @-&fnBel) rPiciladnfiiseprapenylbaezenedindnf 1k F0EHELek: @ddat a
t enper at ur €hdf Waponther) adpigedGrith Abpnbckssl af ekhamed. 2.6l gi 03 40r 2,
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pressure. 264 g (90%) of 1,3-bis(a-chloroisopropyl)benzene

remained as a colorless liquid; chlorine content 29.2%; lH-NMR

(CDCl;, 360 MHz): 2.00 (s, 12 K, methyl), 7.29-7.52 (m, 3 H,

20 aromat. H), 7.82-7.83 (m, 1 B, aromat. H).

Example 4:

An autoclave was initially charged with 490 g (3.10 mol) of

25 1,3-diisopropenylbenzene. 200 g (5.6 mol} of HCl were metered in
within 3 h in such a manner that the internal pressure was 5 bar
and the internal temperature did not exceed 30°C. The remaining
HCl was removed by stripping with nitrogen. 705 g (99%) of
1,3-bis(a-chloroisopropyl)benzene were obtained as a colorless

30 liquid; chlorine content 30.6%; l1H-NMR (CD;Cl;, 360 MHz): 2.00 (s,
12 H, methyl), 7.29-7.52 (m, 3 H, aromat. H), 7,82-7,83 (m, 1 H,
aromat. H).

Example 5:

35
A 40 1 V42 steel stirred reactor was initially charged with
18.0 kg (114 mol) of 1,3-diisopropenylbenzene. 10.1 Kg (277 mol)
of hydrogen chloride were passed in within 8 h at an internal
temperature of 5-10°C (brine cooling) and an internal pressure of

40 1.1 bar. The remaining HCl was removed by stripping with
nitrogen. 26 kg (99%) of 1,3-bis(a-chloroisopropyl)benzene were
obtained as a colorless liquid; chlorine content 30.1%; lH-NMR
{CD;Cl;, 360 MHz): 2.00 (s, 12 H, methyl), 7.29-7.52 (m, 3 H,
aromat. H), 7.82-7.83 (m, 1 H, aromat. H).
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CHs (II)

n

25
with hydrogen chloride in the absence of a solvent.

2. A process as claimed in claim 1, wherein the treatment is
effected at a temperature of from -10 to 50°C.
30

3. A process as claimed in claim 1 or 2, wherein the treatment
is effected at a pressure of from 1 to 10 bar.

4. A process as claimed in any of the preceding claims, wherein
35 1,3-diisopropenylbenzene is used as isopropyl-substituted
aromatic of the formula II.

40
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