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1 L&Y

1.1 ERSEH

FCIUR(C.P.), SME_F8 R EH (98%, ACROS), B Z 8= Z.B5(97% GC,
Fluka), % BB (A.R.), W (A.R.), RAS(C.P. F A EH D), PEFNER
(C.P.), “HETWA.R.), NEHKA.R.,FHIMEH)ER_RTHC.P.,FHNE
Hidh), L HMREHF(A R, EFRHMES S, EHBEHAR), WEHE(A.R., HEZEH
L3R

1.2 RIEFANEE
NMR: Unity 200 # #% 3t 35 1% {; MS(EID) : Kratos AEI-MS-50 & i {¥; MS{FAB):

KYKY-ZHP-SA i {{; Element Analysis: Carlo Erba 1106 & ST02 & £ 4+ #7{¥; IR
Bruker ISF 113V Bl FTIR &1 55 802 - LRI 88 =) XS BI4E Sl E (.
1.3 WREFEHESR

P Fr LK) & B iE W Scheme 1:

OH

(1) > o, E~on
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DOP /0
C{CH,0H)4 + CH{C(OCHs); —* HOCHZCC3>C—CH3 )\ 1
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Scheme 1 Synthesis of dendnitic polymerizable monomers

1.3.1 1-HAE4-(BEPE)2, 6,7 ZHEMM[2,2,2]FER(MHTBO) M &8 MHTBO
B A MTERT SCRKE A 735 TR e Y SE R A5 30, BURE AT R 48 1k 70 A R BT S AR
X R ML BE L (PPTS, K& WS RoC#k(17)) . BB UBE(13.6g,0. lmol) JE Z B =
ZHBE(18.3mL,0.1mol) \PPTS(0.5g) A X% 100mL BE _HB -~ R ¥EEMAR A XL
B 250mL B O, T 140°C RV . L8 09 2B B 80 % A4 A3 0k k. 4%
R HITHIERE(<66.7Pa), NS EE PR EGB I HELEPHELE R, B8 11.5 965
(P 72%) . 5:110 - 112°C, '"H-NMR(CDCL;) : 4.05(s, 6H), 3.49(d, 2H), 1.68( ¢,
1H), 1.48(s, 3H) ; Elemental Anal. : Caled. (% ):C 52.25,H 7.55; Found(%):C 52.5, H
7.56;MS(FAB) (M/Z,%):161(M +H", 100), 159( M-1, 30), 130(M + H* —CH,OH,
7),83(M + H*-2CH,0-H,0, 11).

1.3.2 FROEPRERER(DMER ¥ MHTBO(6.5g, 0.041mol), P& (5.4g,
0.045mol) J THF(10mL) 0 A& ¥4 B E FIS IR -89 100mL = O, B8 F 7t
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BE 70-75C . 5 60% NaOH /KIF# (1.8g NaOH 7T 1.2mL Z1BK)EBEA Lib &
A RSEE ik RKEER N 24h. REH Y EIAKD, HCBEREFHIMERE
v, THE G, BAGFISAE 4.8 RACKTR(EETYY 1 HE4BHAPE
2,6,7 ZEFEWIR[2,2,2]%5), BRIt -k, ARHATKE.

e b o 0 LA fE a8 4.8g BT SO0mL B O, FiA 30mL H B, 0.3mL
W B R SmL EIEAKMIB S, K EE NN TR Sh. B ME LR, BRI H
K B il f, (SRR 160—200 HAERS), B P 2.5g (T H B /=F 35%), sk ied ik
SR AR B "HNMR(CDCL): 6 5.9(m, 1H), 5.2(m, 2H), 4.0(d, 2H), 3.7
(s,6H),3.5(s, 2H), 3.0{s, 3H); "C-NMR(CDClL;): 134, 116.7(C—C), 70.8,72.2
(—CH,OCH,—), 62.4(—CH,OH), 45(# C) ;s MS(FAB)(M/Z, % ):177(M + H" , 100),
159( M + H -H,0, 36), 101(M + 2H” —CH,—CHCH; -2H,0, 40), 83 (M + 2H’
—CH,—CHCH; -3H,0,45), 71[{M-C,0:H,) ", 90].
1.3.3 B MpEAE EEERE ()M &K % MHTBO(9.0g, 0.06mol), = & B
(60mL,0.6mol), S & X3 B SOmL THF A S R HOR L iR = 0P #F
Wk ZBIEE 0C, %5 T 200mL THF P ERBBRA(HERFESE CMO181DE1E
TN, 45min ZEA RS, L H BN th, JEBR X ERMTEWERBERNER
MORAMATEAN BLETEF - B aittik L= - AR (EEEKE
R RR %S RS R YNRS), RIS (R -4 E R
HEED 6, - HERF (2,2, 2] F) EChFEAERTI AL AR 5.0a (%
37% ). "H-NMR(CDCl;):8 6. 1(m, 1H),5.6(m, 1H), 4.0(s,6H), 3.9(s, 2H), 1.9(m,
3H), 1.47 (s, 3H); MS (FAB) (M/Z,%): 229 (M + H" ), 161 [ M + 2H"
—CH,—C(CH;)0C0*, 19.537, 83 [ M + 2H~ —CH;—C(CH;)CO" -2CH,0-H;0,
64.171, 69[ ( M-OCH,C(CH,0};CCH;) ", 100].

¥ 30mL &2, 0. 3mL HELAE & SmL KA SOmL 2 O1#iF, MBS EHEMA
4.0g BRI & R B T BHEAEN T I Sh, RIEEERZEN, B EER
EEf e (K Y 160 ~ 200 B BE RO AL 15 18 0 ks Bk 3.0g(7 % 84%). '"H-NMR
(DMSO): 8 6.0(m,1H),5.7(m, 1H),4.0(s,2H), 3.4(s,6H), 1.9(s, 3H); "C-NMR: &
169(—CO,—), 136,127 (C=C), 64(—CH,0—),61(—CH,0H),45.7(# C),18.3(—
CH,); MS (FAB) ( M/Z,%): 205 (M + H', 39.62), 187 (M + H"-H,0, 48.87},
119[M+2H°  —CH,=—C(CH;)CO" -H,0, 11.05 1, 101 [ M + 2H"
—CH,—C(CH,)CO* 2H,0, 19.18], 83 [M + 2H - CH,=C(CH,)CO" -3H,0,
17.827,69: [ M-OCH,C(CH,0H),] ", 100! .
1.4 ReERKX
1.4.1 ERMUBAEHERSFAEBEYEOEER BERURAENER) . HE
B R H A HE B (DMEP) - L RIIMA RSB, A TR HERSE S %A
S ERGERS), REFRE, EASSATINA ABN, BEE SRR SREME K
BT 70C KRR, = R RE, SR TREBREAREK ReWHAURE TR
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HRIUTHE, HER SR DMF B E, 2050638 (ecm 1)1 3443, 2937, 2873,
2244, 1454, 1389, 1100, 1042.

1.4.2 FHRUEPEENFMENAHENREESHABY A ELE kY
MERENEREQ) . AHBERKE S IARGEd, AREETSHRS(A
L4.1), REMKE, ERIIATMAL GRS/ EHEEH, EEAERSBENES
WETEBRTRN. RNEEEBXBSKELE, MADTMALCETREESY LT
BERS. BH EVREREMIEHE, T8, THREEOCEE. REMMAR T
BOMEGRITE, L6 (em™ ') ¥ B 1. 3449, 2955, 2889, 1719, 1490, 1364, 1185,
1049. L3847 .3419, 2949, 2883, 2246, 1718, 1474, 1397, 1164, 1043.

2 ER5itR

2.1 BSREPRESFHN—RER

ALHEHHTZEE TR SEES T THIRER 2, UE k&% 2 B§i
BO-FRE4- BRERNEBEFE2,6,7 ZHAWIF (2,2, 2] F RV EA T ERELBHF
FHEEM ENE A THREE, SRS 6 IR, Ha 2% 0 o L6
E.EMAHAUB TR RO . T, _PREVREGIEN, #KFLEERE
BITE e, AEMTUS K MESREFTL S MRERBUEELAER. XXk ew
RS, 7£ 180T /13.3Pa Fit A HEERH k.

PIFT R ETE O F 005 BUR R AL, #5 el — 1 AU R RR B 45 #4 (7 B MHTBO &5
A H— RN B YT BRI, RIS KRB (HIX 3 SUR R A5 0 Bk
HHEYHARRE, TEECEY 1 WA -FRE4BHNEFE2, 6,7 =840
PR2,2, 2| F 60 ) M BRAE T 4 BUR, NE 2R B AR &8RRI 5 T 85 L fERE R R
OB ETLSYRERMBRIERN, RITELTR P R RHTHE, M2 EiE
TTT — KB R, KR G FHE A 8 0 B o] AR B IR i EH ir =4y .

feary 2 MAR(-PREA-FENBBEHE-2,6, 7- 285 &WIR[2,2, 2] F5) 5T L
AT C AP E A ML L, HA AR —Bh 28 S RaiE s EEELSS X
RAIMEGHZLEESYHIRTERT KBW = - 2h8e3k, HISTEMA#) THF &, K&
RdEZEeEL ANFEERENFESHLEMEES SRR R EE SR Y. Halt 852
ATER TG REZ S W EAKP IR AREZL KB, MARYSS 24D
o, BERABR G 2 HOTRAPRE-HEMSTKBENY, TLC XHZESWH
EH-HARET SR (BT RS SN RN A TEES B YR, RER
R R EIK 2934 5~ 6h. BB il sk R R i ) B ET BRIk & 2.
2.2 3REBESTHESTH

PR EEIR AR TE B BB R R R AR 41T FU0 Scheme 2 FR .

EFEHHBEFIKEEEILEE ST FHEETN—FER B TR LRkt T
EHEFSMERERK BT EEXEIRRMWB AT E FRARSIRPZEHY
REHE. FRONEBHER(DNE AR RN KRBT, XS —RZEERALHE,
HHERE S BEERE - BESTF 1 L AR Rp AR e o, tHiEa
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BT E, FEAELRE —HERAGNERESRERMEBEN, =R gHRA
% HETSHEE. F R PERNBREPRSES FHITHEE, HSRBHILENFXT
RREIERL P R—HARTERR. RZEEBEPRRERNELREEGIN « H
HQ EEBML, HH e ERAENLEE TGS o HM AR, FRIRI RS
HMEE o BHILEY. bR IMTEARES F 1 HEIEERTHBESMERGTRD
HEEREEG FHUBARGEE, FEE Q BT AL —RENELNLUE. &
TR XS 1) W T P O OU R Y sk e RO (4 R LR B . A A 1
ML REL (LR LEEIR, A 1 AT I, R0 HA 24 R b B8 R g P /R EL (ML /M) B /it A
REHEAT, X WRES M T/ Q EMERNA R, BATAESY M, ikt f e, HEEE
RN R, FEER G RVEE. LRY 3 E THREF ISR MNER . YT,
BB S, K P —EREE, HE5ERY 3 PRES T L AR X, Xf 2
BOTFH) &8, LRYHKFERRLT.

o} C//_\%il al ><
FNN \—OH insolution

Hcvoccon O —H— Ty
OOGHCOH  —=  —H—O); —CH)-—
IC\(I—I

- Scheme 2 Polymerizing behavior of dendritic monomers

FRMUMEHENEREQREGTASMERKAR. EEADEI L THRAE
EhaT R, AR RN BRI A AIBN A51EF, 7 70C BiTH R R H S HEIE L
B, R BTN, RARETEMBER, HRRIHCRES T 2 (RS &MFHA
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Eik T HEH- CHBEN NS RFEKERTHTRE, SRR ETIRMN, 4F
REBR(AE 2).

Table 1 Cop(;lymerizmion of monomer 1{M, )} with acrylenitrile (M, }

M, /M, Reaction time Yield Mole ratic in 7
Saolvent .

Mole ratic (h} (%) polymer (L/g)
4796 72 Trace DMF 1.3 1/16 0.1657
6/94 48 Trace DMF 1.8 1/12 0.1507
10/90 36 Trace DMF 1.6 1/11 0.0684
15/85 82 Trace DMF trace
20/80 36 H,(r trace

Conditions: 70T, 0.05mol% AIBN except as noted:
a Root temperature, 0. 6g% K,S,0%/NaHSO, ;

b Inherent viscosity was measured in an Ostwald viscometer in DMF at 25T

Table 2 Polymerization of monomer 2{M,; } with acrylonitrile {M;)

M,/ M, Reaction Arnt. of initiator(mole %) Monomer Yield Male ratio
Mole ratio time{h)} K50 NaHSO, cone. (g/ml.)} (%) in polymer
1/0 72 0.05 0.13 0.11 90
2/1 40 0.1 0.26 0.23 40 89/11
1/1 40 0.1 0.26 0.17 34 80/20
1/2 40 0.05 0.13 0.34 48 78/22
1/4 40 0.05 0.13 .28 32 74726
1.8 40 0.1 0.26 0.17 38 50/50

Conditions: at room temperature except as noted

TERTFTFIM R RAET, BT AR R N M/ M, = 1/8 P ER Wit B RS
PIEHTUR ST, AR MR & RS E A 50 B . R TR IS 4 F 2 0938 & 15 M T
SR ETIE BB M, o M Q ERMETRKTRIEST 1 FRsM /R mmy
HENGRENYRY 4 BEESHEMALEY S WBEREETR T893, © 12
MEFKEERRY, M AR TR EEANEH . L HBE TRER T THART F
HW TS, AEHCREF L EAK PN LT, B ESIE LG XA T e
REVTERERELFOBATRE BF, Hall B AT WA LS 2 8917
(- E-4-FENEB AR 2,6, 7-ZEAWUF[2,2,2)F5) TR RIFHFE S M
MEFARE), HALE ARG R, A TH— SR ST
G0 T8 B MR 5 T SR I 1 B 0 KA h0, 77 55X 45 1 9 g 1 i 2
HEREHMEMBAN, 4R 5 FEENENABABRTFEND TS840 FaimiE
0, MR R R R R .
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DENDRITIC BUILDING BLOCKS AND THEIR
BEHAVIOR OF POLYMERIZATION

JI Tao, CUI Guanglei, XUAN Zhenggian, CHEN Yongming, LI Yufei
{ PCLCC, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080)

Abstract Two novel dendritic polymerizable monomers with multi-hydroxyl groups at the
archdeck and a vinyl group at the end of the wedge have been synthesized, their
polymerization reactions by free radical initiation have been investigated. The results indicate
that these molecules generally behave like those monomers containing allyl groups, which
leads to a conclusion that the polymerization activities of the double bonds are not influenced
by multiple hydroxyl groups nor their positions on the wedge. Dendron 1 with an allyl-ether
end can be copolymerized with electron poor olefins such as acrylonitrile, but it does not
homopolymerize, Dendron 2 with an methacrylate end undergoes both homo- and co-
polymerization rapidly. These multi-hydroxy! wedges are water-soluble molecules and they
build a new type of polymers consisting dendritic units hanging on a flexible linear chain.
Most of these polymers are also water-soluble.

Key words Dendritic monomer, Dendritic polymer, Radical polymerization



