.1 4 AUG 2006 1 Preparation of a-chloroisopropyl-substituted aromatics The
present invention relates to a process for preparing 5 14 AUG 2006
a- chl oroi sopropyl -substituted aromati cs. a-Chl oroi sopropyl -substituted
aromatics, such as m or p-dicunyl <chloride or 1,3,5-tricunyl chloride,
served as inifer nolecules for prepari RY | i near or star-shaped telechelic
pol yi sobutenes. 10 The-reaction of the inifer wwth a Lewis acid results in a
conpl ex haying 2.0r:3 carbgocatiaoni c_or cationqgeni ¢ centers which can add
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ont 0 i sobut 8AEE HDT BCUI 65. “The car DOCAt FONT &
| i near or star-shaped polyi sobut enes obtai ned may be converted to olefinic
or other fufAbeipredendr dopsntidn reflotes 180 ex arplcess ERoA repa3i883. J. P.
Kennedy, I5. R-cRbssoishpropiackdystidutbdykesmatRelsym Bull. 1981, 4, 67-74
describe the synthesis of 1,3,5-tris((err)-chloroisopropyl benzene) by
reacting 20 1 -t _ e_ W hydr n chloride_in.
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aronmat i cas0bxhheld omPHRA0 T13<E¥R1 40 (1) n where nis an integer from2 to
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J.P. Kennedy, L.R. Ross, J.E. Lackey, 0. Nuyken, Polym. Bull.

1981, 4, 67-74 describe the synthesis of

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

30 It is an object of the present invention to provide a process by
which a-chloroisopropyl-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
T

CH3
490 cl
CHj3 (I)
n

where n is an integer from 2 to 4
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by treating-isopropenyl-substituted aromatics of the formula Il CH2 CH3 n
10 with hydrogen chloride in the absence of a solvent. The process 4 AUG 2008
according to the invention allows (err)-chloroisopropyl-substitute&
aromatics to be obtained in virtually quantitative yields. This is
surprising to a high 15 degree, since those skilled in the art would have
expected a e i1on. . nc f. vent to result in the o rrence
of nunerous bé’ngg%%t?%é sqés’% %‘8@% r_esglcl?tgitéﬁgé%# Iﬂ}énacé T ohii ctthepgfj§%+?glg‘tpi on of
t he i sopropenyl -substituted aromatics (cf. 0. Nuyken et al., loc. cit.).
The. success of the process _according 20 to the invention is believed to be
based on the instabili rocati ons, from which undesired secondary
reactions pr poly S§ can start, in the absence of a solvent, in
particul ar of a pol ent.. 29 The process (acgording to the invention can
be carried out in a sinplle maringr by passing hydrogen chloride gas through
the isopropenyl-substituted aronatics 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
t enper at uree vaRe hfddtodehe cHser e arseh¥elbsdice WENGCESHEA M. The workup is
generally limted to the renoval of excess hydrogen chloride gas fromthe
product, for_exanple b stripping wth inert gas.such as nitrogen. Yield

| osses resuFPFné%%?%%¥ﬁ5?ﬁﬁﬁ££ﬁéb§ﬁ%réngvgﬁﬁgdéiﬁgw%he process according to
t he inventi GrrCh3oFRETaPrEBY Y- hEcitededt arepatdisetat be RRINLENIL 10 t 0 +500C,
in particul airtnam0 quentsD8; iveandeddpr eBlsin esf sonpdisingl@obarhigh may be
carried ag degtedyisitmceOkheontdningeal yn 4k Hie oatdimdvaraxpeptéonal |y be
accel erat ed QY S NG Al @WeSaPbendd 621 b) 851 Rh@tbdreaE B Vi She USEE M rdrtleal YSt's

| nol ude Lewics aghds,Suele8r-al Wi AWALEL! Sl anide: o2l 4 numbplbrom de,

boron trifldoride gron trifTdoride at Koxide, ‘boron trifluoride
polymerization of the isopropenyl-substituted aromatics (cf. 0.
Nuyken et al., loc. cit.). The success of the process according

20 to the invention is believed to be based on the instability of
carbocations, from which undesired secondary reactions or
polymerizations can start, in the absence of a solvent, in
particular of a polar solvent.

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 I to 10 bar. It may be carried out batchwise
or continuously.

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

45 etherate, titanium tetrachloride, tin tetrachloride,
ethylaluminum dichloride, iron trichloride, antimony
pentachloride or antimony pentafluoride; Bronsted acids such as



45 etherate, titaniumtetrachloride, tin tetrachloride, ethylalumnum
dichloride, iron trichloride, antinony pentachloride or antinony 4 AUG 2008
pent afl uoride; Br(err)nsted acids such as 14 AUG 2006 3 sulfuri c-ac1i d,
phosphoric acid, trifluoromethanesulfonic acid and the |ike. Organic protic
acids may al so be present in polynerigally bound form for exanple as ion
exchanger res n._t he fornul.ae nis Qreferabl Kiz or, 3.
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- CA- al 'K
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?b]E ai ngl e,ltfz@rwe@ml Bpaby ediy dhat Eggpgﬁ@géwdr Qiéyétmﬁslttist, utgsl k%r&%&bi cz

cf. - . : . Kennedy
S R i i) “—“%%%}e%,%%%%%% S e A
i sopr opyl be\ﬁlﬁﬁﬁ@son( GFCOTHNEY G (265587 AR - 260@%@5@%@’)“? The-ealkyl
a- chl or oi sopropsALS Fysti patBRIFon&EhEs IbttaHedl byWeafdl praeeatsadesr di ng
to the i nvehbée arrmsshecageding ta thanerveridwn al2so pigrclsdef nixprmegFmwiing
honopol yner aiofedabulsepeopeniopabyittstad dreabyiene with vinyl aromatics by
l'iving cagkionic polynerization. on this subject, reference is nmade, for

exanpl e, tOTEE'A 0.713 8§_g { r A 100 61 715. 30.The

-A 19 562 DE-
oot Con L Ee) {hhrbbafPlenie tutad omid ol uika e MRaltaley ont khBfn,

f our - necked®pf a%%%é’é‘bilﬁ'rt%/%‘f |§F2TRAR gkl ey d568189 35 (3. 16 nol ) of

1, 3- di i sopr speySHdxsizenbstrooef @FoB8thes )(aff. DRyRrboei® dKPOF i Wettder e passed
in wthin 7r8adtidrd fcaokitntpdmzears [(af ernal. Kenpedytat @lof BOGmanduat .

at mosphenipC 1 p§ £5 I &7-7WNCONEY IRAyHED gRs: ithye R braiahRY Rl L i .Ng W th
nitrogen. 713 5601026558 and JP-2000327596).

The o-chloroisopropyl-substituted aromatics obtained by the

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 polyvmerization.

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

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 colorless liquid; chlorine content 29.3%; H-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 2:

45
A 500 ml four-necked flask was initially charged with 200 g
(1.26 mol) of 1,3-diisopropenylbenzene. 135 g (3.70 mol) of



g (98% of 1, 3-bis(a-chloroisopropyl)benzene remai ned as a 40 col orl ess
liquid; chlorine content 29.3% 'H NVR (CD2C 2, 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. UG 7005
Exanple 2: 45 A 500 m four-necked flask was initially charged with (%l
(1.26 nmol) of 1, 3-diisopropenyl benzene. 135 g (3.70 nol) of 14 AUG 2096 4
hydr ogen Chl oride were passed in withig8 h with cooling to an internal

tenperatur e g 2 2 a8t s %éb s8aPt gs‘g%h%fi sURCOMVETdR] s HY c yag, then

r enoved unde ur e.

1, 3- bi s((er r‘)“tEHT‘%foii FB able ﬁea’P naeﬁ REFOSBRET 5° RHESEPE.s | i qui d;
chlorine coNRERRVERLEY CPI—WRWR‘-K@Z@!PQVEQGGldeWI—E)‘—‘duQe@CPI(@SUIE He 8 §ret hyI ),
7.29-7.52 (r998) Hpf ar,Gritls (#hchldkB2opr8fy henzebe aswahied Hp. aConparative
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(1.26 nol) 3 prope Ingqnﬁ,qe f C IS was
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chl ori de Were |mH hi A W'Y h cool i ng 15 to an |nternal

t enper at ure of SOC and at atnospheric pressure. The solvent and al so
unconver t ed CHBpanaisiveh@xamph®vad under reduced pressure. 264 g (90% of
1,3-bis((mr)-chloroisopropyl)benzene remai ned as a colorless liquid;

chl orine contegny g&xz%eckbh% k(gQ%C 3 Qplt(hs’zogsz H methyl),
7.29-7.52 | 4:
An aut ocl a\(/tr‘:(nl\hgg 4‘?1][2% %I ?ngcﬂla@djé’tfo@lef’ﬁ e aron%f CHeCIa amd P! €
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gggakﬂss agpgscogorl%%% 80 §6£] é¥ ICE 815 o=-c or01sopropy@)blH-NNR (Ch2C12,
remained as a colorless liquid; chlorine content 29.2%; IH-NMR

{CDh;Cl,, 360 MHz): 2.00 (s, 12 H, methyl), 7.29-7.52 (m, 3 H,
20 aromat. H), 7.82-7.83 (m, 1 H, 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 intermnal 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%; 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).

Example 5:

35
B 40 1 V4A 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 liguid; chlorine content 30.1%; lH-NMR
(CD,Cly, 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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12 H methyl), 7.29-7.52 (m 3 H, aromat. H), 7,82-7,83 (m 1 H, aromat.

H . Exanple 5: 35 A 40 1 V4A steel stirred reactor was initially cq ﬂﬂFU%
with 18.0 kg (114 nol) of 1, 3-diisopraopenyl benzene. 10.1 kg (277 no é%
hydrogen chl oride were passed in within 8 h at an internal tenperature of
5-100C (brine cooling) and an internal pressure of 40 1.1 bar. The renaining
HC1 was renoved by stripping wwth nitrogen. 26 kg (99% of

1, 3- bi s(%erddade! or oi sopropyl ) benzene were obtained as a colorless |iquid,
chlorine content 30.1% 1H NWVR (CD2C 2, 360 MHz): 2.00 (s, 12 H, nethyl),
7.29-7.5 . 45 14 AU6
2006 V\égtl(g%rﬁrodfss f%?e*e‘%é'g#w &"&E’&Pfﬁgg‘!’ﬁ’r%’ﬂ"'su‘?’stl‘mt d

(err)- chloroﬁ%ﬁmﬁﬁﬁiﬁlﬁgub ei fefretla dromatics of the formula | CH3 k O CH3
where n is an integer from2 to 4 by treating isopropenyl-substituted
aromatics of the formula 2 CH3 (Il) CHwth hydrogen chloride in the
absence of a solvent. 2 A prgcess as clainmed in claim1l, wherein the
treatment is - ef fevy Cllat nperature of from-10 to 500C. 3. A process as
clained in clai m{lJer—pse= wmi2rein the treatnment is effected at a pressure of
froml to 10 bar % Qrsy as clained |ﬁ)any of the preceding clains,
wherein 1, 3- dllsopropei | benzgng is used as iso-propenyl-substituted
aromatic of the forrmula I1. :

where n is an integer from 2 to 4

by treating isopropenyl-substituted aromaticg of the formula
II

(1I)

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 509C.

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

4, A process as claimed in any of the preceding claims, wherein 1,3-diisopropenylbenzene is

used as iso-propenyl-substituted aromatic of the formula II.



