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AR CTA A IR L DV AENEOH 5o v 2EfEE AT BRI &
bR (CONEMMBDRY T LT ERICOWNWTHE LT-, ZORE., &2 v At
ELTKIBBIbE S U ARRIEE U LABMENTED | FrICKREEE D LTI, NMP H,
CO, (4 MPa), 190 CT36 h S HHH T, EAKE : 046 d/g DR Y 7 L7 3L
88% THEH N, TN D DEIZA AL kiEER VLA LY bE, ZOEHIZET S
keI, IRFEE U T A A IR E DB TV A ER Mo T2,

1 5

R T LT OREBEORERITIEE LTI, Z20HERMLA TS, —2HIX, K
JGHEDE WA YT F— b2 HWTY T IV EDEMINCE DA/ TETH D
(Scheme 1), — 2 HIX, RAF L EVT IV EOEMEIZI DA GETH S (Scheme
2), LML, VAV THx— MILEHICZ L2/ T Th s, £,
RATAHMEFEBIIHNONLIBFEEOESMEEM TH D, TDH, BRI
HERNEEDIZONT, RAT RV, VT X — MIELRWHLWRY LT &
RN EIL TN D,

Q Q
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H H H H

Scheme 1. Synthesis of polyureas from diisocyanates and diamines
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CcIr cl H H

Scheme 2. Synthesis of polyureas from diamines and the phosgene

n

TNEFEBHTIHE RIS E LT, T E T@bRHE (CO) b0 U LT AN
&5 (Scheme 3) 19, —{XHIIZ COLIXLEMEN @ < BRILEM TH DN, O E
IMEL LB & RS LI WRIBER H - 72, ZHHDORETIE, BT AR 1—
TFN—=3=AFNAIF VT LIS FAREP ST EETH D DNV AN BT =
4 (RNHCOOYDOZEMZ M ESEHHIZIYD 7 I v & ORBKSERZ FIBICHET S &
T2,

catalyst

Q
wolvent B N-CN-R + H,0

H H

RNH, + CO,

Scheme 3. Synthesis of ureas from amines and CO, with catalysts
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HHFEE TIL, Z ORRZRBUS D HTA A IR 2 i ia i & L CHW 2 BUG & BRI
BT Il CO, EDORISICHEMAT H2HFICLDRY U LT OFHIRAITIEIZDONT
INETICHRFLE, TOME, | —TFNL—3—-RAFLAIFVvsrul R
([bmim][CI]) % FIVN 5 FTHEEE 025 dl/g FREEDOR Y 7 LT WELN L Fa @ Lz 9,
AR TIX, A A WRARFERRIC b e U CARZR e U 22 W TEMGRY 7 I v &
CO,MBDORY 7 LT A% RERICHET L7- (Scheme 4),

|
H NWNHZ + CO, cesium salt catalysts I\\I/\/\/\/N O
2 NMP H O

n

Scheme 4. Synthesis of polyureas from 1,6- hexamethylenediamine and CO,

2 FEBR

AT LV ARIA— R L=, REEE T T A 0.1998g (10 mol%), 1,6—~F % A F
L Y7 2206972 g (6 mmol), NMP 2 ml ZFF& L. “B{LRFEZRHK T 4 MPa),
190 ‘CT 36 h #@H L7, MISthk, EIRE Tl L, SISEIRE KRB~ LTz, #7
HUAERMIE, K<HWTABL, A% =T 1hMEGER L T, —BuBEE L
776

3 WRLEZ

JEWIRS T S e LT 16— ~FHAFL U7 I AR L, xR BEASMEICH
WTHIRT L7z, Mix oo ot (ks 7 CsClL, 7 vk v A CsE, Kbt
A CsOH, [REEE 7 A Cs,C05) ZHWTRY U LT 2K LIZRER, B v Ll
72 U CIIsh EAER NS B o T2 DIt LT, CsF, CsOH, Cs,CO; W5 &
B IR OER IS Bz (Table 1),

Table 1 Effect of catalysts on polymerization in NMP *

catalysts yield (%) ninh (dl/g)
- 3 -
CsCl 2 -
CsF 35 0.07
CsOH 72 0.29
Cs,CO; 63 0.31

a) 1,6-hexamethylenediamine (6 mmol), CO, (4 MPa), NMP
(2 ml), catalyst (25 mg), 36 h, 170 C.
b) measured at a concentration of 0.5 g/dl in H,SO, at 30 “C.
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RONT AR OREEZ IR WL AT B AEIZ K VRS L7z, Figure 1 12fAFRE LT

CsOH Z# W TAMENTALAEMD IR AT NV ERT,

N-H—=> ~ . C=0—->].

Figure 1 FT-IR spectrum of polyurea prepared from
1,6-hexamethylenediamine and CO, (4 MPa) in NMP with
CsOH at 170 “C for 36 h.

ZDIR AL hLTIE, 3328 em™ (2 L T A O NH BHEIRENCE K 5 I e — 2
2. 1618 ecm™ {2 C=0 H#EIREN R T 2 WI E— 7 BB SN D EN D, Bohizit
EMNBEHORY LT THDLIEN DD -T2, COH X° Cs,CO; ZHNWTHLNLZARY
LT OREIINTIRG 03 dUgBRETHY . RERENRBD N7z, £ T,
Wit AEORMEEZEZ CEAEIToT-, ZTORE, COH Tix, BondKRY ¥
V7 DNEE R EIZHRMEICL > TRERBWIRS, ATO2XHRE0o T
(Figure 2), ZHUZxF LT, Cs,CO; Tl ULHEA 10 mol% T, KA 15 mol% Thie b i\
EE720, BMEMEmABE SN Figure 3), LU, W& OKER L OULR % ik

LTH, £ ZICHMRERITRD bR T,
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*
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Figure 2 Effect of amount of CsOH on Figure 3 Effect of amount of Cs,CO; on

polymerization of 1,6-hexamethylene- polymerization of 1,6-hexamethylene-

diamine and CO, (4 MPa) in NMP at diamine and CO, (4 MPa) in NMP at

170 °C for 36 h. 170 C for 36 h.
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WIZ, KVZEMTH D Cs,CO3 & HWT, FUSREIZOWTHFE L7z (Figure 4), €D
FER. BOSIEDY 160 CL Y @< DI, AU U L7 QIR L UNEEIIC B
LTWol, 7270, HFE VR TITEDOIREZZEITHROENE Lo T2,

1 0.7 100 - 7 0.7
100 | |y o | ] o
80t {055 ~ —105%
= o =
L o | 104z & 60 F 1043
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2 40 | 1032 35 40 t 1032
” 10285 = 102°F
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temperature(C) reaction time (h)
Figure 4 Effect of reaction temperature on Figure 5.Eff'ect of reaction time on
polymerization of 1,6-hexamethylene- pf)lyr.nerlzatlon of 1,6—hexam.ethylene—
diamine and CO, (4 MPa) with Cs,CO; diamine and CO, (4 MPa) with Cs,CO;
(10 mol%) in NMP for 36 h. (10 mol%) in NMP at 190 C

ZZC, BAIE 190 CE LT, {625 KRY ¥ LT OIER L UREE~OEE R
DA T L7z, Figure 5 IR IARIC, INEIT 36 h £ TEHF L, 36 h LIET—EDMH
Elpod, TS LT, ML, FIEEIZ 36 h & T EA L7223, 36 h LA Tl RHT
IKFLTCLEom, 2T a2 AT o L ARIA— N7 L—T R T{ToTWNWATZDIT,
RIAELTZKIZRFICHELDF LD | HORERICHEITT 5 & ZOKRPYRIETH D
KGR ZESIERZ L, BoND2R I U LTOMEMETLIZEBZHND,

4 fE

JEWIRES T I e LT 1L,6—~FHAFLUIT I 2R L, xR Rndtt (fil
B AR ROGKERE]L, ROSRE) MGl & 2A, By U A S LT Cs,CO;
Z1L6—~FTAF LU UT 2 4% LT 10 mol%fvy, CO,JE/% 4 MPa, 190 ‘CT
36 h AT HHEICE - T, KiE 046 dllg DRV 7 L7 MUK 88% T HILTZ, Cs,CO;
AL LTHRONDRY U LT O FENPA A UHRE [bmim][Cl1Z HW54E XD
LEWZ EnD, BUEY T I L CO, KDRV U LT ERITEBNT, Cs,CO; 1AM
TR C oo B o T

5 BEIE
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