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Table 1 Effect of solvents on cyclization of cis-1,4 PBD with RCI-AIEt; Cl system

Yield IR of CPBD
Colour of ield(% ) (9] Gel Appearance in °
Solvent Belore After compared with
solution . (dL/g) (%) CHClL,
{ reprecipitation) that of PBD
Cyelohexane Colorless 98 85 2.40 58.0 Swelling Same
transparent
Mesitylene  Brownish-red 95 87 2.27 0 Dissolving slowly Same
transparent
Xylene Brownish-red 160 127 0.50 0.2 Dissolving quickly Different
transparent
. Dissolving .
Toluene Brownish-red 117 106 0.40 7.0 dight turbid Different
Benzene Brownish-red 110 95 0.17 59.0 Swelling, Different
nontransparent

Conditions: cis-1,4 PBD[ g] =2.42dL/g; [BD units] =0.125mol/L; [RCI]1=1.25%10 2mol/L; [Al] =9.6 X 10 *mol/L;

T=10T ;:=20min
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2R TERRBATHRSHRATYRONE AW, E-BERHBTYLE 816(s)852(m )M
EERCREA=-FXELFAPRAEESRE 875(m)am 'A=TH;ERFEFH>P T 815
PEBD MR ML b K i, X EHRBEEXLEAP ()A BT (w)em ' FEIH, EFEWEWET,
PBDXEERL. B—FE, EXEFRBEATD 815cm ™ 'MEH§ % , 1B ¥E 850 ~ 860w )em ™ ' B —
FEEAEXTREPRBD MXHERRAEK  BHE(LE2). %37 TREHEXLSYE 800
440 6 . X B IR AL 7= Y I 6 i, T 800 ~ ~900cm ' X [8) 77 7E B 47 7 £ 5 %r 4F &, 77 0BT
900cm !, 1350 ~ 1380cm ™!, 1610cm ™' 1 2650 ~ R EERCT_FE BE XSS
2800cm 'RKE R — &K, THEFPBD ¥} HEABREFB~VEHNNEE, AR T
L fE A R A BT R G519 . R 7E 800~ 900em ™" WK HIEFIRA L.

Table 2 The assignment of IR spectra of CPBD obtained in aromatic solvents

Specific band{em ')

Assignment
Xylene Toluene Benzene
816(s) 815(s)
852{m) 850 ~860( v, hroad) } C—H of aromatic rings
875(m) 879(w)
1350~ 1370(m )} 1350~ 1370(m} 1350~ 1370(m) C—H of cyclohexane structure
1375(s) 1375(m) CH; of aromatic rings
1610(m) 1606( m ) 1650~ 1720( w) —C—=C— of aromatic rings
2668(w) 2668(w) 2668( w) Adjacent methylene groups in fused cyclohexane structure
2.3 PBD AN FREREHNE FHEZ HEkEFRARAFRANS SFALN
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Table 3 Standard IR spectra in 800 ~ 900cm ™" of some aromatic compounds

Arcinatic agent Specific band (em ™)

1 ,2-Dimethyl-4-isopropylbenzene 819(s) 847(w) 878(s)
1, 3-Dimethyl-5-isopropylbenzene 806(s) 860( w) 878(s)
1,4-Dimethyl-2-isopropylbenzene 819(s) - B78(s)

o-Xylene - - -
m-Xylene - - 876(m)

- Xylene - - -
4-Methyl-isopropylbenzene 813(s) - 890( w)
Toluene - 840( ) 890( w)

Cumene - 840( w ,broad) -

Benzene - 854( w ,broad) -

Cirted from “Standard Infrared Spectra Collection”
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Scheme 1 The mechanism of cyclization of 1,4-PBD
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STUDY ON THE CYCLIZATION OF CIS-1,4 POLYBUTADIENE IN VARIOUS
SOLVENTS AND ITS MECHANISM

YANG Jihua, PANG Shufen, XU Zhengyan, HU Huizhen, DONG Weimin
( Changchun Institute of Applied Chemistry , Chinese Academy of Sctences, Changchun  130022)

Abstract The cyclization of cis-1,4 polybutadiene in various solvents { mesitylene, xyiene, toluene , benzene
and cyclohexane) with the catalyst composed of CH,—CHCH,Cl-AlEt,Cl was studied. The infrared
spectra of the cyclized products were investigated. It was shown that the products produced in eyclohexane
and mesitylene have infrared spectra identical with those of the original ¢is-1, 4 polyhutadiene and the
products obtained in other aromatics have infrared spectra different from each other and distinguishing with
those of the parent ¢is-1,4 polybutadiene. The analyses of infrared spectra came to the conclusion that the
molecules of aromatic solvent participate in cyclization of ¢is-1,4 polybutadiene at the given condition. A
possible reaction scheme involving an electrophilic substitution of carbonium ions for Ar—H of aromatic
solvents was proposed. Some experimental facts were explained with great satisfaction on the basis of the
above mechanism.

Key words Cyclization, Cis-1,4 polybutadiene, Various solvents, IR, Mechanism



