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AE M (APU). N- FERBBE-N'— £E% MPU). N- 74 &
CABA -N'- HPEEKR MTU), B84k adiRGEARSE, #)
ETHRMAERY, 2 IR, 'H- NMR £4if TGA. DSC @ .

XA N-FEBE RFERBBE)-N' - F£ER N- HER
BEE -N'- AFEER. SRELENRE '

ERBRNBLRBAEN SRS BhREBESHOPR, SEBMEHR/. Lieser il Kemmner!!
BARYE 1951 ERETHHABERFME (AD). PENSBESEME (MAD 4
MEEBEN, HBT N- HABE -N'~ 22K (APU) fIN- FEFBRE
-N’'— %% (MPU), BEXEMAHESSLERENM. '

BB T =M RBNE LA, qRA=ZMHARRNREDEEE, HE—: XHMAIS
BIFERE, X ERERER Y SR MPU #IN—FERRE-N—XFEERMTU ) SR
HRABRMAL FiET: UEERVER. 250 EFRRRARNAR MPU; k=
HEERFMESHBRERPERNERBEEY, 273468 APU & MPU. ALK %
BEE, THEATR. RENIEAGLTANESRE, £ =4BEEA M APU.
'MPU i fE k. APU. MPU. MTU 87 H HER AR N S P ERBMT
B (MMA). AAKRTPE MA) #FTHREES. JEYSHERYU IR, 'H-NMR #
FTRIE, HFHRHBITH.

e KW 4

1. 7#
HER. FEAEBE (MAA) A Fluka Co. /=&, #FEMKN Aldrich Co. /4,

19924 7 25 HIKE; BRAKHFESHHTE; AXBANERE C2ERBEMIELTERLR
LU0 (LR, 1992 4F) Hs
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HEAMRBBRE (AAM). RERSRTE (MMA). ARRTFE (MA). HER
BB REFWME. FEK SPERK 2,2 - BEZRTH (AIBN). d84=
XH®8 (BPO). ME_K (HQ). =Z M —¥PiH. K5, S_EE. WAk,
. BE. 1,4- Z8AF. N, N- _BEFEK (DMF). HiE ZESHHE™
AR, SRR RSLEER.

2. SR _

2.1 77¥k—: @ MAI 5¥REX P ERMRN AR MPU. MTU.

?Hs CH;
CH2=C—ﬁ_N=C=0+H2N-@-R2——>CH2=('IZ—:CI—NH—'(,‘—NH—@—R2
o) 0 o]
MAI R2= H. MPU
R = CH3;» MTU

MAIRZHRXMRR [1 —3] FRARN, HFERBBRE (MAA) 5EBERN,
S—HEEEAH, RE"HE, HEBB—E&kPRIEY 2 BB EWRH -4, 5-—
iR, AR EEE MAL

2.1.1 —BEEEMAL EXARRAER (LREAH TRANT-E). BE
it BEHE. RESENmOiED,. mA 17.9g (0.2mol) MAA, 0.18g HQ, 100 ml
. AOTHHAT, #20m! (0.22mol) EBES ISmlEHHWBESBHEARNE
F (30 min N5E, HEFHNBO0—5T), SR FoLEHH 100 min, FA 0.18g
HQ. 60 CHI¥ 4h, FAERRZEZR, REREZBEN, MEXBSIAXTAEABIK,
MAI #1845 % 44 T/ 6266Pa, REI=Y oa— HE —f— % — ABERHKE. HiES
3 86 CT/4370Pa. MAI ™= RBE.

2.1.2 ZHEEBMAL RNEBRS ELXRF, KKMA 33.4ml (0.38mol) ¥
B, 100ml —4H %2, 0.25g HQ., 0 TFHEH, #129.7g (0.35mol) MAA K~
FHREEFH G0min AiN5E), 247 0 CRE 2h, =il 2h, S8 BREBRNBR
ROWEEPREY, 2— REBE . Wik —4, 5— —FHERE, 66.5g % 85%.
7 500 ml B FME P, fn S0g i@ =4, 200ml 48 — &%, L& HQ, 140 CR M
40 min, WERBITHAB MAI M o— FE - - EABMERTKE MAIKN>=2H
RBIE. 20% £4.

2.1.3 MTU. MPU & ®R: S0ml ZO#EA, RS, KKIA 0.36g 0.033mol)
MAL -5 BugeE, 10ml %, KHEAHF, 20min RH 3.3g (0.03mol) Xt F % Bk 4
20m! EHEBHA, SERN lh, RAEFEZE 4 CTFRE lh, #HETE, B2 MTU
B9 5.3g (%82%), AZMELARZBIAGHREE, S MTUKL 160—161 T,
HERENE, =Y HIMPU.

2.2 ¥ :

YR BEFERSETRELY, BB N- XFBE -N'— FER F3XU
FREABBESEERRN, B8 MPU. RELRINTF:
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7E 500ml = O¥ih, EES, MAEER 37.6g (0.24mol), “H% 100ml, =Z
2 80 ml, B HQ, ZEXKIBBET, ¥ 23ml (0.20mol) PFEFHBEN 20ml —
FAEBW, BB T4E30mn AFMN#EE (RFEAR0—ST), ARZ-FERREE,
R 4h, %), S, 88 MPU MY 2lg (FHR35%), X KIZEBELER=K,
BHAHREE, B8 129—130T.

2.3 FEE= ‘

R GRERMIE RN EERNMEER Y, B3 N- BHEE -N'— %
R AXUAAM . MAASEXRRRENRN, 48 APUMPU. XREWTF:

R‘ R!
I n

0
il
CH= —c—mw@ NOO ——> CH;=C — C — NH — C — NH-{__)

R =H. AAM R'=H. APU
RI=CH;, MAA R' =CH3, MPU

2.3.1 MPU W& 8: 7£ 100ml =, @EES. M MAA 13.1g (0.15 mol),
FH%250ml, FETFH# 16.7ml (0.15mol) EEBFEMEEHMER MK P, FHREF
24h, B, ARBERER. HAKZBESREBE™Y 24g (FE76%), BRALK
ZHELRFHREBAGRAK, S MPU, #K129—130T.

2.3.2 APUMAR: SREBE5 FHR, UENBEN. B AAM 5FEFRARER
38 APU, 7% 74%. HathREE, B&154—155TC.

3. BRI

EREESR=FEK, APU KBS N 154—155T, JCikfE 147 T, MPU
BIIEA 129 —130C, XRE 129 T, MTU A 160— 161 T. TR RIT:

CoH;oN,0, HEHE % C 63.15 H 5.30 N 14.73

(APU) LRE, % C 63.21 H 5.23 N 14.75
C,H,,N,0, HHEHE % C 64.69 H59  NI13.71
(MPU) LR, % C 64.63 H 5.90 N 13.72
C,H,.N,0, HEME. % C 66.04 H 6.46 N 12.83
(MTU) KR, % C 66.27 H 6.52 N 12.84

BEEMERZ IR, 'H-NMR £1iE (BRERS5iHE3H).

4. SRBAGNHMWESHR

4.1 B B0.50g MPU, AIBN (HABNSAERNSY L4, 42.0mg),
5ml DMF, TEAENERS Imin, #1EZ, REZKEHH. £ 60 CHEKEP
R4G 24h. FHE, BHEBAKBRPEIIE. RAYRE R DMF B#%. HEIE.
HZTH#, BEETEREETSRNYEY PMPU.

4.2 MPU. APU fl MMA. MAILE: #ARRSEEKROE HHTIE, TRBME
5 LM, 51 %7 A AIBN & BPO. B3 EYH: P(MPU—co— MMA),
P(MPU—co—MA), P (APU—co—MA).
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5. kigae
FT - IR %@ &7 Nicolet — 7000 FT — IR Ji¥{X Lid & #, 'H— NMR % & 0 /A

Varian FT — 80A #rE3LiR{\MER.

PEM (TGA) FIRERHERE (DSC) TGA £RESEAMH DT-30 £
WER, REWHM 10mg £4, HSHAT, AEEE 20 C/min, HERZES00T,
DSC 27 Du Pont #4#7{X 1090 L ¥iff, FRHEE 20 C/min, HER F350 C.

% R 514

HRM A B R RIAE
APU. MPU. MTU RRH T EH=FFE&RHN.

CH2= C (CH3)—CONCO + R*—{__)— NH,—> CH;=C (CH3)—CONHCONH ) — R?

Jr 0
Fg:
k=0

CH,= C (R') COCQ1 + PANHOONH; — CH,= C (R') CONHCONHPh

CH,= C (R') CONH; + PhANCO —CH; =C (R!) CONHOCONHPh
R! & R* = H. CHs

Tab.1 Chemia-al shift and absorption band of monomer

Monomer Chemical shit (ppm) Absorption band (cm-l) Functional group

MTU a’ .04, 3H) 3240. 1701, 1231, 729 — CONHCO —
a” (.32, 3H)
b (5.65. 1H) 1640, 1493 — NHCONH —
b’ (6.01, 1H) 819 -(o)-
¢ (10.51, 1H) 3040, 2960, |
d (.62, 1H) 1600, 1409, — COC= CHy
e f (7.06—7.46, 4H) 1310, 943

MPU a’ (2.04, 3H) 3327, 1695, 1225 — CONHQCO —
b (5.66 1H) 1627, 1483 — NHOONH —
b’ (6.03. 1H) 766, 707 -Co)
¢ (10.70, 1H) 3160, 3120, |
d (8.84, 1H) 1590, 945, — C0C= CH;
e f, g (7.10— 7.60. SH) 890

APU a (6.50, 1H) 3232, 1691, 1235, 1200 — CONHCO —
b (5.98 1H)
b’ 637 1H) 1600, 1503 — NHCONH—
¢ (10.81, 1H) 763, 716 (o)
d (10.30. 1H) 3140, 3104, 1580, 983

953 — COCH = CH;

€ f’g (7-]! —17.61, SH)
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MEFRMLREFRKRE, ERUFE=H AAM 5 MAA 251 5% % 5 SRR EL A R Y
BB APU, MPU ABEHFR. AMU=WH Bk, WE=RBMBE. HTRAXNP
KERTME, FRAKIERSR MTU, TRRAFE—, i MAI 53t 0 ¥R
2 RT3 .

MMTU # tk @ '"H-NMR % B #1 FT—IR % ®. 3 {k %% 6 ( ppm)
M RIERKEHEHRBRIIARL P, FAFF 2T MPU, APU 48K
. =MaknEnT D ETERER:

®) : @) 2_(g)
H R €) ) R'=H, R‘=H., APU
(b';C= C< © @ i @") @
= R!=CHs, R*=H, MPU
H CONHCONH—{  )— R
/ @’) @”)
(Hr) 2) R!= CH3;, R*= CH3, MTU

J !

- -
6 3

T 1
15 12 9
J(ppm)
Fig.1 'H-NMR spectrum of MPU monomer (in CDCl3)

Bl EH24525%4&MPU XHESY PMPUK'H- NMR#A. ik PMPU
MMPU M#EE, TREEKEANELEH AN EFEDbSE D (F 5.66 — 6.03 ppm)
E¥%. i PMPU #7 1.05— 1. 1 ppm H B FRHMF T, TiEBHFETE (£
7.3ppm, SH) FREPHKFEFEE (F£ 10.0 — 10.5ppm, 2H) 3R H.

K 3REEY P (MPU- co —~-MMA) i'H-NMR %@, aJ LR T RRER
BT (£7.1—7.5ppm) 5t EEPEEMNFETH (3.83ppm), WHE MPU
A MMA 3t RY.

_ HRYHILEYR TGA f1 DSC K0 &

%2312 T7PMU.PMMA.P(MPU-co— MMA) P(IMPU-co—MA)# TGA ¥d5.
HUEAT I, PMU K AR, #RE—ER R (T,,) 262T, KLPMMAK
T,,=378 T, BEESLRYPMA 10—20% i MPU ki), M T, REBI430C;
i MPU/MA 3t %%, % A MPU % 10 — 20% &}, T,,=425 C. R4 &
P (APU-co-MMA). P (AP U-co—MA)H, R MH4AP U 10 —20%8¢ T, ;=400 CLL .
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'H—-NMR spectrum of PMPU (in dueterated DMSO)
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Fig3 'H-

9 6 3 0
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NMR spectrum of P (MPU—co-MMA) (in CF3COOD)
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Tab.2 TGA of MPU homopolymer and copolymer

No. ::1::]/::2. Loss of weight, T: (C)

L 10% 20% 50%

copolymerization

Al 10:0 PMPU) 145 228 262
A2 9:1 188 218 258
A3 8:2 190 220 275
Ad 73 201 232 289
AS 6:4 218 234 332
Ab 4:6 215 248 398
A7 3:7 22§ 250 422
A8 2:8 241 280 : 430
A9 1:9 235 318 427
Al0 0:10 (PMMA) 220 284 378

i DSC M8 %A% PAPU. PMPU.PMMA K #E P (MPU-co-MMA)

BRI (7,). PAPU ) T,/ (T,=74 ), {E PMPU # T, BtFi% 140 T,
X STRERRAAY T, HICHREA T XA SRR E 5. PMPU RANESERE
BREEIEL, 3R b B R o K /MRE LS 238, BT PMPU 8 T, i PMMA 8.
IR PAPU f T, titt PMA (T,=3 CI) 5. SBEUNT, L M IA T RERY 2 H
BRI 9,

(1]
[2]

[3]
[4]

[5]
[6]
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SYNTHESIS AND POLYMERIZATION OF
N—ACRYLOYL -N '—PHENYL UREA
AND ITS DERIVATIVES

QIU Kunyuan, CHENG Shiyou, CAO Weixiao, FENG Xinde
(Department of Chenmistry, Peking University, Beifing: 100871)

ABSTRACT

Three methods for synthesis of N—acryloyl— N ' — phenylurea ( APU),
N — methacryloyl— N ’ — phenyl (or p—tolyl) urea (MPU or MTU) monomers
have been investigated. (i) MPU and MTU were synthesized by the reaction of
methacryloyl isocyanate with aniline and p— toluidine respectively; (ii) MPU was
synthesized from the reaction of methacryloyl chloride and phenylurea; (iii) APU
and MPU were synthesized via the reaction of acrylamide and methacrylamide with
phenylisocyanate respectively. These monomers were characterized by elemental ana -
lysis,'H—NMR and FT—1IR spectra. In the presence of AIBN or BPO, APU,
MPU, MTU will polymerize and copolymerize with MMA and MA as well. The
thermo behavior of polymers and copolymers was measured by TGA and DSC
respectively. ,

Key words N —acryloyl— N ' — phenylurea, N— methacryloyl— N ’ — pheny (or
p—tolyl) urea, Polymerization of monomers having urea linkage





