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JE- T R R I S RS, B FH B3 N AL A
AT DL 5B W A i P 2 i R P 6 A 1 08 SRl i
FE A7 RV 2 5 2 - PR B I 2 e 8 ) T S 5R
BV “ R RA RN LD R WL

NERAT R ES AR EY, BATRIHE
BT — = 5 R 1 B R TR I B e+ )
(xanthate),-SO,Ph, JFf7£ 1142~ F| H RAFT &
A& T AB, Y BRI AR A&, 5T 5
- D57 T3 1 R 357 s — PR T I 5 8 PG i S R i
TR SR B

1 SEIGERS

1.1 ZIERSIRF

BE TR LI BE(VAC, 99%) T gk fr T 4=
WRHE I G BR AR, 88 F TR A B S AL AR A
AT Al R R T S (AIBN, 97%) )
THEAEANSSKFARAF, FHIERH R
Heh aiET Ak . QR R (98%) 2-1RIN
R FE(98%) IR ZTFR(99%) LHREE(99%)+ 2,2,
5- = H3E-1,3- ZEH N H-5-FR R (97%) A =3 L TR
(TFA, 99%)I4 T @A R A AR AR . 2-5i
K 2 EE(99%) 1 T AL BB A IR A A . R
TREE(98%) T2 e MR AE R H IR AR . 2,2'-
B IHERE(99%) 1,8- A XUIA[S5.4.0]+—B-7-
J#i (DBU, 97%) M1 4- — H & 21k e (DMAP) I T
REAR BEANRHERAR . 1-45E-(3- - H 4
G A ) A R I % ER R 2R (EDCI, 99%) 14 T
LR EARE RO A R A A . S
(70%) 1) F- Bl 325 35 34 4% 4 AL 2 i b3 PR A =]
= JE(TEA, AR T RET =TS, ff
FH AT R SR T8 e 28 1 7 it AT dlidb
A H KE(DCM, AR) FI N, N'- — H JE F g %
(DMF, AR T REETA N, AT
K EAMAS T 5 AR iR AT 4k
1.2 KIGMERfLR &4

BTG A% 158 3 £F Bruker Avance 1T % g 3t
PRI HEA (400 MHz) B 34T, R R AR E
(RN CDCLy B chloroform-d). B4 Wi 4%+
531 B (M e s) FIARXT B 70 18 (M, gee-r)
A Sy - 1243 A7 (PDI) il i DMF AHEER 1512 (il
U(GPC)NIS . GPC #4ifu4s: HILL-2130 HPLC
F%s L-2350 A i A6 (HE R A 1E 2 19 50 °C); 3 4R
Shodex & i #: (KD-805, 804, 802), A %4+

BEILHE: 5000-5 K, 400-0.5K, 5-0.15K; HA~
L-2490 7R Z T 6K 25 (RI) - EL A 6 HURHAS I) #%
(RALS)~ /)N ' 55 A I 2% (LALS) A1 Viscotek
270 #6:0 2& . AF FH5 1.00 mg/mL #AL S () DMF
RVEREF, WIE A 1.00 mL/min. 2> T B hRUE £
DLZE H 3 R 075 12 P TG (PMIMLA) AR BE RS HE 75 H
7 43 ¥ i 3% (HRMS) 7 Agilent 6520 Q-TOF LC/
MS REL b &
1.3 6-(225-ZHE-13-“E8AH-5-HE)EE)
AE)-4-FEBERBREEMDIE KX

6- £ W Ak -4- R T I R O PR P BR (4.61 g,
15.0 mmol)F12,2,5- = H 3-1,3- 5 /SN IF-5- R R
(3.83 g, 22.0 mmol)¥% T 80.0 mL — & H EE(DCM),
Pt £ R K Y% i N\ EDCI (4.60 g, 24.0 mmol) fll
DMAP (290 mg, 2.38 mmol). Hrr 6-5% H L -4- 2
itk 55 0 152 Y i 2 R L P 2 A 40 A A ),
E N 12 h N5 IIA 100.0 mL DCM, 1
£ Hh K WETS 3 7%(80.0 mL x 3), WrHEA HLAH I
ToKBREREET 1, I BV R A8 F e e 78 Ak
G122 . CLIE O/ LR LBR (R R EE A 4/1)
NG, @A R S,
KGR AR 4.T73 g0 TR 68%). il
LR A ("H-NMR) A% B SE 4R R % (13 C-
NMR)X P2 T RALE .

¥ Wi ¥ ¥E 0 F : 'H-NMR (400 MHz,
chloroform-d, 0) 8.82 (s, 1H), 8.01~7.95 (m, 3H),
7.64 (t, 1H), 7.55 (t, 2H), 5.39 (s, 2H), 4.25 (d, 2H),
3.95 (s, 3H), 3.71 (d, 2H), 1.47 (s, 3H), 1.43 (s, 3H),
1.23 (s, 3H); 3C-NMR (101 MHz, chloroform-d, o)
173.72 (C=0), 165.37 (C=0), 160.45 (C), 150.13
(CH), 148.52 (C), 139.66 (C), 134.18 (CH), 129.24
(2CH), 128.53 (2CH), 125.54 (C), 119.87 (CH),
98.35 (C), 66.08 (2CH,), 65.86 (CH,), 53.40 (CH;),
42.21 (C), 25.58 (CH3), 21.88 (CH3), 18.58 (CH;).
14 6-(3-BE-2-ZHE2-HERABME)EE)
B E)-4- 2 fs gt B R 8 FR G (M) 9 & B

FRELM1 (4.61 g, 15.0 mmol)i& T 100 mL DCM
B, KRR E T UK R IR Y VR R N 2.80 mL
SO . AR E IR TR 3 h 5 e &
RACRAE W, CAIE Ot/ IR R (ARAR L 1/1)
UM, EiE AR E TR P A Y, 13
B AR E3.25 g, TEET9%).

¥ BE ¥ Y% 0 F . 'H-NMR (400 MHz,
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Chloroform-d, d) 8.79 (s, 1H), 8.10 (s, 1H), 7.98 (d,
2H), 7.63 (t, 1H), 7.54 (t, 2H), 5.47 (s, 2H), 3.94 (s,
3H), 3.87 (ABq, 4H), 3.30 (br, 2H), 1.18 (s, 3H); 1*C-
NMR (101 MHz, chloroform-d, ¢) 175.11 (C=0),
165.10 (C=0), 160.19 (C), 150.04 (CH), 148.79
(C), 139.49 (C), 134.26 (CH), 129.26 (2CH), 128.58
(2CH), 125.67 (C), 120.05 (CH), 67.62 (2CH,),
64.97 (CH,), 53.41 (CH3), 50.15 (C), 17.13 (CH;).
1.5 2-(G-(R|HBE)-4-(FHEEBE) ML IE-2-5)
FEEHE)-2-FERAKR-1.3-ZENQ-(Z|E
i X 3 E) 5% &) 2 B BF) ((xanthate),-SO,Ph) §)
B

FREL M2 (3.20 g, 7.56 mmol) i# T 80.0 mL
DCM H,  $iiRE AR I A N 2-(( 28
B AR Fk 3E) it 38) £ 12 (3.97 g, 22.0 mmol). EDCI
(4.22 g, 22.0 mmol)F1 DMAP (0.270 g, 2.20 mmol).
Horh2-(CHEEmAIE) M) 2R S AN %
HUARIE & K2 =35 N %812 h G 1N 100.0 mL
DCM, FIFI £ Eh /K ¥ei& 3 X (80.0 mL x 3), A
WUAE A TOK B ER B T, i DRI VR I et 28
RACGKR AR B4 . LUIE Cbe/ LR SR/ N
VeMAR, @A E TR P A,
RE O AR (PR 424 g, TEERT5%).

VT M v 43 9% I 4t (HRMS) 348 4n R 'H-
NMR (400 MHz, chloroform-d, §) 8.83 (s, 1H),
7.99~7.94 (m, 3H), 7.64 (t, 1H), 7.56 (t, 2H), 5.36
(s, 2H), 4.59 (q, 4H), 4.36 (ABq, 4H), 3.94~3.90 (m,
7H), 1.38 (t, 6H), 1.34 (s, 3H); 3C-NMR (101 MHz,
chloroform-d, d) 212.62 (2C=S), 171.83 (C=0),
167.47 2C=0), 165.20 (C=0), 159.77 (C), 150.30
(CH), 148.53 (C), 139.59 (C), 134.22 (CH), 129.33
(2CH), 128.51 (2CH), 125.68 (C), 120.10 (CH),
70.90 (2CH,), 66.42 (CH,), 66.36 (2CH,), 53.39
(CHs3), 46.53 (C), 37.74 (2CH,), 17.97 (CH3), 13.75
(2CH;). HRMS (ESI*) m/z (C2oH33NO,,Ss [M+H]?):
calcd, 748.06791; found, 748.06717.

1.6  LA(xanthate),-SO,Ph 4 $% %% #% 5 18 33 7] 3
T -#r S e R (RAFT) B A RN A BRI C
Y& EE((PVAcC),-SO,Ph)

PL(PVAC30),-SO,Ph 1) & i 9, B Ak SR
HREMAW T I VAc (2.58 g, 30.0 mmol).
(xanthate),-SO,Ph (224 mg, 0.300 mmol) Al AIBN
(8.20 mg, 0.0500 mmol) A 10.0 mL i JE i H »

23 =R R —Hh B — AR IE PR VA WO T
SAEHLJE R A RNAE 70 °C R iE4T 12 h. RAFT B4
TE R AR R EN T ORI KON, R IAE
UKCBEHITE—E 03Ik, BT 120, 15
B H AR #(PVAcs),-SO,Ph (1.75 g). idiid 'TH-NMR
M5 RGP EE e H.

¥ BE ¥ 4% 0 F : '"H-NMR (400 MHz,
chloroform-d, d) 8.82 (s, 1H), 7.99~7.93 (m, 3H),
7.65 (t, 1H), 7.57 (t, 2H), 6.60 (m, 1H), 5.34 (s,
2H), 5.03~4.75 (m, 77H), 4.63 (m, 4H), 4.26 (s, 4H),
3.93 (s, 3H), 2.32 (t, 4H), 2.11~1.93 (m, 234H),
1.92~1.55 (m, 156H), 1.40 (s, 4H), 1.30 (s, 4H).

17 BEyERNEHREZUREEY

DL BR BE 51 K (PVAcs9),-SO,Ph 3™ 4 45 il i
AR AW N . FREL(PVACs),-SO,Ph (200 mg,
26.8 umol)#% T+ 2.00 mL N,N'- - ! J& H i i (DMF)
H, Gad 3R R — I A — R R R PR
A7 I AL H S AE R U S VR T INAN = S
(22.4 pL, 161 pmol) FI"F R EE(18.9 uL, 161 pmol).
P55 S NAE 50 °C R #EAT 12 hid i il = s ] = 7E
40 °C R B2 DMF, FEH5R YT DCM G 1EVK
SR PE— 03Ik, BTMAETRI2hE,
13 21k SRS IR £ 445156150 mg). i@ T 'TH-NMR
HIEERE 1235 (i (GPC)X P M HEAT AL .

T RSN TR SR A& R
NI RS, [ AE FE 2-30 5 2 B TR EEAE N
(PVAcs30),-SO,Ph#4 [ i) 51 &7 idid 'TH-NMR
HGPC W =ik A7 R AL .

T B B N T AR (PVAC),-SO,Ph [ H
TSR BP0 E R SR FEA R E
A H(PVACs),-SO,Ph. (PVAC)),-SO,Ph FI(PVACy),-
SO,Ph H- A8 R RBRE 5 K44k, S SN2 A AR
% 5| /K (PVACs0),-SO,Ph 4 B & Bk SO IR & 4
FHIE], 8L GPC X = AT RAL .

T R TR X S AR B A U B [ 5
Wi, 7E£30. 504180 °C M FH iz 5| K(PVACs),-
SO,Ph#"8%, i GPC X P4t 7R AL .

1.8 BXUREVRETR R

DL B BE 5] % (PVAC30),-SO,Ph 3™ 4 A B 1)
T S A R A TR W SR s S R 1 R B S AL SR A
¥1(120 mg)¥& T 1.00 mL DMF H1, 3 %% % —Hh
HA—REIEA G, RS T R A
2-3i % 2. (4.51 pL, 64.1 pmol)F1 DBU (4.90 mg,
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32.2 pumol). WrZd [z NAE 50 °C F#EAT 12 h. [ B )5
3 I I A il L AS A 40 °C R 2 DMF, K5k B4
T DCM JEAE VK B iE — 0 3k, 1A
WA 120, 1592]90.1 mg Wiz =4,
1.9 BIZUBEWS2,2-ZmMIER & A
DL B2 5] & (PVAcs0),-SO,Ph 37 8% & 1 1)
AR AW S 2,2'- B IENE SN A . FRER
AT A (200 mg) A 2,2"- —fif —HEBE(119 mg,
0.540 mmol)i# T 1.50 mL DMF, £33 =484 %—
LRGN T A RS, FERUS
SRR AN = Z(75.0 WL, 0.540 mmol).
SONAE 50 °C R HEAT 12 h. S0 25 o e 38 5t 9 2 3
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SO,Ph 1% [ RAFT ZE 5 [ B 15 B AB, L9 4 Rl
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Fig. 1 Scheme for the synthesis and cleavage of the hyperbranched polymer.

2.1.1 BE#EF%477)(xanthate),-SO,Ph ) F1E

1k & ¥ M1 [F) TH-NMR 3% P& 40 & 2(a) T 7
Horp b 22 A7 R A7 T 6=9.00~7.5 5 B A 1) a~d 14 )5
JE TR BE I AL A e LA T o=1.43 F1
1.47 (h )AL 1) 2 AN BRUG VA1 T i AR 4 i H
FA . BC-NMREE W E 200)fiw, &gk a8
BIHf . L&) M2 1 TH-NMR % & 40 & 2(c) i,
CINYSYE £V EVEAR\Y § Be s M3V SAE Wik =4tk
W %, LA RS AL T 0=3.30 (i U&) A HH B 11

J& TR R AR T 1) 5 I . BC-NMR 1% & 21 & 2(d)
FizR, VS5 i B

(Xanthate),-SO,Ph ] "H-NMR ¥ /& 41 /& 3(a)
Firor, AT CAWE %2 B4L 22 A0 # A7 F 9=9.00~7.50 Vi
PN U T 2R A I A b 5 IR AU a~d 1
PiE b s B J5 i B B T VA8 T 5 R R T R 2k 4]
A1z B H B A h AT f g . BC-NMR Al BC-
NMR DEPT-135°4 B 4 3(b)Fl 3(c) Fiom, #5104
309 JE BH B . 0 B RS 45 IR B R (xanthate),-
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Fig. 2 (a) 'H-NMR and (b) *C-NMR spectra of M1; (c) 'H-NMR and (d) *C-NMR spectra of M2.

SO,Ph [M+H]*[F i fif Lt o 748.06717, 5Pt
HAH 748.06791 W) 4 .
2.1.2 ARG SR SR A ORI LA

i1 (xanthate),-SO,Ph {1 RAFT & S
il % AB, AT A9, HH-NMR i B LI 4.
Horb b 2E AR AL T 9=9.00~7.5 T A 1) a~d 161
JE T A v AL DR A 3.93 (1%)
AR P BRI U R T A B e b R AR R R S AR 1
A 0=4.63 b1 h &) )E T B i 75 iR FR iR 44
R ARAL B F RS AR o TIAR R B g 1
A m U U 9 & F PVAe FRIA . 1@ "H-NMR I
ERGYVMEZT BT ANTS L ams N
(PVAcs0),-SO,Ph.

7] AB, B HIT K 56 -E 0V W R IR B R AN =
W, ) P 5 2 - 2o R T 0 5 - A T s S G
SN AR S AR AW . 1 5 A 008 26.8 pmol ,
FHREE N 161 pmol, = Z %N 161 umol. ¥4 [z
M AEFSARY T 50 cCmim bt T 12 h, BEJS
TEVK Bk T vE B =) FF 34T "TH-NMR #1 GPC
I3HT .

Z B IR ST A4S R A ) 'H-NMR 3 &

WIES fror, BT V)@ T PVAC g (d. hFlilg)
b, B LLLEE R[] 4 b AL # S 6=8.82 AL Y
FRIGTES B OB R TH 2%, AR 2 B 5 o=
9.0 Ab ¥ 2 U a. 0 1) H I Hh T b nE B B
IRTATEHE AL R R EAR S ke U 4R 7 07 IR A
JEF 1 T = S B A B TR S R A
BEPAEAEZAILERS, FEEAN RGO E &1
T EI . [FRE, &4 P2 0=7.99 I
& T e U8 TR A7 D P PR B A s
JE 33 0=7.50~7.20, WK 2 AR 5L 1 I
HLF RN IS, PHOE 28U 1 TR0 5 T U1 1 1
T E, NELI RN, 380
SURE IR ISV Ry = A A B . AL SET B AL T 6=7.50~
7.20 (1) 2 H U [F) I 5 8 TR R I S R A, R
B PG SCA A P 4 B L DA BRI (1 3
i 1 24 1
(PVACs,),-SO,Ph 47 8 Hil 5 B HE R 1235 (1
(GPC)¥i th i & 6 AT, [V JE 1SR A Wi
H i 2 1) g 43 - X B .l S A 2R
(LS) & 1) 4™ 55 5 J5 58 & W I 26 5% 8038 4%+ &=
M, gpers 73 BN 7.5 F158.7 kDa, & U@ 5
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Fig. 3 (a) 'H-NMR, (b) '*C-NMR, (c¢) *C-NMR DEPT-135° and (d) HRMS spectra of (xanthate),-SO,Ph.

RSP 297 84N (PVACy),-SO,Ph BT AR G112 5
ARSI EAY . SHikREAmELL, &8

K0 2K

SR EV RGBT 7> T B A

1T SO R S DI A4 T 2 A2 3 A
7> TR REY /N, 1M GPC 177 Ehr
HE 28 AZR IR R S VDb RE RS EAS DRI Tl
SR AW, I RUR I &% 0045 B A 707 &

ST IEIE LS A 25 AT H) 2800 73 15 Gl RI
A 00 85 00 )R SO SR A ) R X S O
M, Greri 438.7 kDa, i M, Greri 5 M, Gpeors ke
149 0.66.
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Fig. 5 'H-NMR spectrum of hyperbranched polymer formed
by chain extension of (PVAcsy),-SO,Ph initiated by benzyl

mercaptan.
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Fig. 6 GPC traces of (PVAcs),-SO,Ph, hyperbranched
polymers and hyperbranched polymers after cleavage reaction.

GPC i Hi 1 42 (B 6) 11K 7 & X 388 3l 0% iy
1B A WI(PVACso),-SO,Ph [T H #h 26 78 o5 . [RII)
TAEREE AR L, (BRI S TR A
BHRE L OX AT RE AR AT S A e I N eV
B R AR BRI, PR AR T
PEERTRREY, WA= IRa 5 T RES
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Fig. 7 '"H-NMR spectrum of hyperbranched polymer after

cleavage reaction.
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was used in the chain extension.
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Fig. 9 GPC traces of (PVAcsy),-SO,Ph chain extension

induced by benzyl mercaptan at different reaction time.
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Fig. 11 GPC traces of (PVAcy),-SO,Ph, (PVAc,y),-SO,Ph,
(PVAc;),-SO,Ph and (PVAc;y),-SO,Ph before and after chain

extension.
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Table 1  The M, gpcri» Mygrers, Rv, and PDI (D) of

hyperbranched polymers synthesized by chain extension of
(PVAc,),-SO,Ph, and the average number of (PVAc,),-SO,Ph

in a hyperbranched polymer (m value).

a M, gpert® MygeeLs © Ry, q me De
(kDa) (kDa)

8 13.1 25.6 051 14 1.6l

19 227 36.3 062 10 229

30 31.1 49.6 063 9 232

39 38.7 58.7 066 8 247

2 The repeating unit numbers of PVAc,-SO,Ph were
determined by 'H-NMR; ® The relative number-average
molecular weights of the polymers were determined by
GPC equipped with a differential refractive detector (GPC-
RI); ¢The absolute number-average molecular weights and
the dispersities of the polymers were determined by GPC
equipped with light scattering detector (GPC-LS); ¢ Ry, is
the ratio of M, gpcr t0 M, gpcrs; © The average number of
precursor polymer chains involved in the chain extension
was calculated based on the measurements of the absolute

number-average molecular weights.

RALS
—— (PVAcs),-SO,Ph

—---80°C
~--50°C
-=30°C

RI
—— (PVAcs),-SO,Ph

----80°C
----50°C
-..-.30°C ’,'

Retention time (min)

Fig. 12 GPC-RALS and GPC-RI traces of hyperbranched
polymers synthesized by chain extension of (PVAcy),-
SO,Ph at 30, 50, and 80 °C.
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F180 °C ™55 7 ) HH (PVAcs0),-SO,Ph I B 4
10, 815, FHIRFOBRACHEAGF T HER K . [H]
AR T RURSIN 2%, AN [F)iR 2 T LS A 25 (1)
38 ) 5 i A TR XA S, IR RTE
7E 30 50 #1180 °C T 15 Z 14 5 7= W 11 M, ceevs
B & T My eery RIT 8GR RGN EA
HESZAGEER . Ry, ETE 30 F150 °C R 43514 0.69 A1

Table 2 The M, cpcri, Mygrers, R, and PDI (D) of
hyperbranched polymers synthesized by chain extension of
(PVAcs9),-SO,Ph at different temperatures, and the average

number of (PVAc;9),-SO,Ph in a hyperbranched polymer

(m value).
T Mycrem®  Mygreas® Ry ¢ md Db
°C) (kDa) (kDa) !
30 48.2 70.3 0.69 10 257
50 38.7 58.7 0.66 8 247
80 28.7 36.3 0.79 5 1.80

2 The relative number-average molecular weights of the
polymers were determined by GPC-RI; ® The absolute number-
average molecular weights and the dispersities of the polymers
were determined by GPC-LS; ¢ Ry is the ratio of M, gpc.ri

to M, cpcrs; ¢ The average number of precursor polymer
chains involved in the chain extension was calculated based
on the measurements of the absolute number-average
molecular weights.

0.66, TfifE 80 °CINIF+ = £]0.79, [FE 80 °C R~
PSR4 T B 0 AT (PDI)#E 30 F150 °CHE /N, %
AT 35 05 L PAY e 7 3 58 T 8 S A TR B 1 S AR
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FEAIS.
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RIS TR 30 130 LA B8

—— (PVAcy),-SO,Ph
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---- SH '

8 12 16 20 24 28
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Fig. 13 GPC traces of hyperbranched polymers synthesized
by chain extension of (PVAcs),-SO,Ph initiated by

mercaptoethanol, ethanethiol, and benzyl mercaptan.
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Table 3  The M,cpcri, MyGrerss Rum, and PDI (D) of
hyperbranched polymers synthesized by chain extension of
(PVAc,),-SO,Ph initiated by mercaptoethanol, ethanethiol, and
benzyl mercaptan, and the average number of (PVAcs),-

SO,Ph in a hyperbranched polymer (m value).

a b
Mn,GPC—R[ Mn,GPC—LS

Thiol Ry, ¢ md DP
(kDa) (kDa)

Mercapto-ethanol 34.7 55.3 0.63 8 241

Ethanethiol 57.9 93.7 0.62 13 291

Benzyl Mercaptan ~ 38.7 58.7 0.66 8 247

2 The relative number-average molecular weights of the
polymers were determined by GPC-RI; ® The absolute number-
average molecular weights and the dispersities of the
polymers were determined by GPC-LS; ¢ Ry, is the ratio of

M, et t0 My gpers; ¢ The average number of precursor
polymer chains involved in the chain extension was
calculated based on the measurements of the absolute

number-average molecular weights.

VIV Hh 235 1m) v o B X R 3 HL o+ 240
AR 8 . A I 3R A R B R M gpeas BB T
M, ceery RAY BRI R GRG0
. Bk SRR R EE AR A 51 R G R e S Ak
AW LT FFE X 43 5 LA S PDI 4544 35 4H
I, CEREEAERNGURFING B T 8B T2
AR . R 3 AN B A e
2 Y SR AP My, gpe.s 79 55.3 F158.7 kDa,
M ZHREEHE R T 93.7 kDa, £ T4 S S 7 5 5B
BV My geers EIHE R SIIE A0 ZHREBEANR
TR EEAE A 5 R, A B8 SO0 SR A v A
(PVAc30),-SO,Ph 28 &4 8. 13 F18. fHASF
RN, M 3MSE GG RS R
BV Ry AEARML, R BN F S A
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AR AR B S RO B B S 2k K14
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Fig. 14 GPC-RALS and GPC-RI traces of hyperbranched
polymer synthesized by chain extension of (PVAcs,),-SO,Ph
at different molar ratios of benzyl mercaptan to xanthate end

groups.
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58.7F1101.5 kDa, it tH5 AT #3 BE /R Ay 301 B
PR Ry, 6 0.66, T 2:1 IS MK 0.39, X J2
BT IRARS) AR AR RN, AT SRR AR
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Table 4 The M, gpcri, Magpers, Rv, and PDI (D) of
hyperbranched polymers synthesized by chain extension of
(PVAcs4),-SO,Ph at different molar ratios of benzyl mercaptan
to xanthate end groups, and the average number of (PVAcs),-

SO,Ph in a hyperbranched molecule (m value).

M, M, b
n,GPC-RI n,GPC-LS R © md pb
(kDa) (kDa)
2 39.4 101.5 0.39 14 2.89
3 38.7 58.7 0.66 8 2.47

@ The relative number-average molecular weights of the
polymers were determined by GPC-RI; ® The absolute number-
average molecular weights and the dispersities of the
polymers were determined by GPC-LS; © Ry is the ratio of
M, grerr 10 M, gpers; ¢ The average number of precursor
polymer chains involved in chain extension was calculated
based on the measurements of the absolute number-average

molecular weights.
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Research Article

Synthesis of Cleavable Hyperbranched Polymers by Thiol-xanthate and
Thiol-phenylsulfone Sequential Reactions

Yu-peng Liu, Han-ying Zhao"
(Key Laboratory of Functional Polymer Materials of the Ministry of Education, College of Chemistry,
Nankai University, Tianjin 300071)

Abstract Hyperbranched polymers are a class of important polymers with unique physicochemical properties.
The synthesis of cleavable hyperbranched polymers is of great significance in the fields of biomedical and
materials science. In this study, a novel xanthate chain transfer agent was designed and used to mediate the RAFT
polymerization of vinyl acetate and AB,-type precursor polymers were synthesized. The precursors were
subsequently used in one-pot synthesis of cleavable hyperbranched polymers via sequential thiol-xanthate and
thiol-phenylsulfone reactions. The thioether bonds in the polymer structures can be cleaved by small molecular
thiol compounds under alkaline catalysis. The chain extension process was monitored by "H-NMR and GPC. The
influences of the factors, including the degree of polymerization of the precursor, feed ratio, temperature, and
chain extension initiator, were investigated. The strategy based on a combination of RAFT polymerization and
thiol chemistries, offers a new and effective approach to the synthesis of cleavable hyperbranched polymers.
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