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JE- T i R IR S RS, B SRS N A
AT DL B W A B 1 3 i 2 s 2 A 1 08 IR 9 i
B A RIS 4 A 50 2k - IR e A S B U AT SE SR
AV C RS RBA LR WL

NERAT R B REY, BATRITE
BT — b = ) B 2 R IR e 2
(xanthate),-SO,Ph, 78 H 4% T F] | RAFT %
Gl & T AB Y BRI R R A&, ST 5
- I R S R 578 25— T P 2 R T o S N A B
T AW RGBS ARG

1 SLIGERS

1.1 ZIERSIRF

&R )5 5 (VAC, 99%) T b bl 437 T 4=
WRHE ARG IR AR, 8 TR s A A A
EMrikt AT i BB R T B (AIBN, 97%)1E
THEAEBANFRFARAR, MHAERH B
B aEHT AL . CHEIR R (98%) 2-1RIN
R IE(98%) TR ZR(99%) LEREE(99%) 2.2,
5- = HHE-1,3- IS IA-5-FR R (97 %) Fl =3 4. TR
(TFA, 99% )T 2R FRH A A IR A F] . 2-50
B OWE99%) 8 TAb s i BB A IR A A . R
TREE(98%) I T e M AE R H IR AR . 2,2'-—
B A E(99%) . 1,8- & A RFR[5.4.0]+—F%-7-
1% (DBU, 97%)H1 4- — F1 5 B ik i (DMAP) ) T
REA BEANRHARAR . 1-45:-(3- - F
A KR TR R B Bt — 0 i FR R #h (EDCIL, 99%) 1 T
g EREAGRE KRG A R A F . A
(70%) ) F- i 325 35 Wi A 4 44 2 i A BR A 7]
—CJE(TEA, ARWE T RETZRAFIAST, fF
F R R S R T 8 G 28 1 7 ikt AT Ak
A H BE(DCM,  AR) FI N, N'- — I JE F g %
(DMF, AR T REEMAZRFI N, AT
K S T4 5 AR R ikt AT 4lifk .
1.2 SKIGEEFMLR &4

BT AZ 5 X 3 £F Bruker Avance TTT % g 3t
PRI A (400 MHz) FaEAT, &I A AR E T
(AR CDCLy B chloroform-d). S-S 455+
B9 B (M, oreLs) FARRSEUIS 737 B(M,, ope-r)
LS 5y F- 1845 A1 (PDI) il i DMF AHBER 1512 il
(GPCYNIAS . GPC R&itu#h: HIZL-2130 HPLC
B L-2350 FF iR AR (R IR 9 4E E 19 50 °C); 3R
Shodex & i #: (KD-805, 804, 802), A %4 T

B 5000-5 K, 400-0.5K, 5-0.15K; HA~
L-2490 /R Z e 2R (R B A1 6 BURAS I 2%
(RALS)~ /)1 6 HC 5 & I 2% (LALS) 1 Viscotek
270 452§ . Ad F 5 1.00 mg/mL #AL () DMF 1
NVEBLF, WIE N 1.00 mL/min. 4T EARAE 2R
DLSR FE 3 TR 445 2 PR IR (PMIMAA) A A PR IS HE 75 1
75 43 ¥ i 3% (HRMS) 7 Agilent 6520 Q-TOF LC/
MS REL b5
1.3 6-((225-ZHE-13-“E8AH-5-HE)EE)
AE)-4-FEBERBRABEMDIEK

6- o FH k-4~ K il I BE 0 TR O IR (4.61 g,
15.0 mmol) A1 2,2,5- = H 3-1,3- 5N F-5- R 1R
(3.83 g, 22.0 mmol)¥& T 80.0 mL & H %¢(DCM),
P £ 4 i\ EDCI (4.60 g, 24.0 mmol) Al
DMAP (290 mg, 2.38 mmol). Frfr 6-5% H 5k -4-2
it 5 25 A R Y i 2 AL A 2 AT R 08 T A A k23,
E T 12 h N5 IIA 100.0 mL DCM, F i1
£ H K WE% 3 7%(80.0 mL x 3), WA HLAHIH
ToKBRBREE T4, I BV A8 F e i 78 Ak
AEAF RV . DAIE Ot/ LR L BR(ARFREL R 4/1)
NG, @A R A Y,
LB ORI (m 5473 g0 TPEE68%). il
G IR A (H-NMR) A% 1 PR B it (13 C-
NMR)XF P2 T AL .

¥ WE % ¥ R . 'H-NMR (400 MHz,
chloroform-d, d) 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); *C-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 (CH3),
42.21 (C), 25.58 (CH;), 21.88 (CH3), 18.58 (CH3).
14 6-(G-BE2-ZHE2-HERABE)EE)
FR B )-4- 2 fish ot B 82 FR G (M) 9 & R

FRELM1 (4.61 g, 15.0 mmol)i& T 100 mL DCM
K E T UK T IR VR R NN 2.80 mL
ORI NAE R TR 3 h 58 e &
RACRARESH, PAIE Ot/ LR CBR(AEFREE R 1/1)
MR, EIE AR BT R A R, 13
B AR 3.25 g PR TI%).

¥ BE K 4R 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 (b, 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 (CH;), 50.15 (C), 17.13 (CH3).
1.5 2-(G-(REHE)4-(KRFEBE) M IE-2-§)
HFEREHRE)-2-FERAKR-1,3-ZEXNQ-(Z8E
i X 3 E) 5 &) 2 B8 BF) ((xanthate),-SO,Ph) i)
=34

FREL M2 (3.20 g, 7.56 mmol) i& T 80.0 mL
DCM H,  $iiRE AR IR FHZIE R A N 2-(( 258 3
T AR Bk 3E) it 3E) £ 12 (3.97 g, 22.0 mmol). EDCI
(4.22 g, 22.0 mmol)F1 DMAP (0.270 g, 2.20 mmol).
Horp2-(CAFERATHE) M) LIRS AN %
A HRE & 2%, %R T )M 12 h S I 100.0 mL
DCM, HIEFI Eh/KPE%% 3 X (80.0 mL x 3), A
MU F TE KR ER BE T4, ok PR VAT 18 FH e 28
RACKRAEAZ B =) . LIE O/ 48 LRG3/ N
Ve, @A EATEE P A,
REEOEE =R 424 g, TREET5%).

% W % v 4 3% I (HRMS) 34 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
(CH3), 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  LL(xanthate),-SO,Ph 4§54 7% 57 18 53 7] 1%
T -Br S e B (RAFT) B A RN SR BEEHKR
Y& EE((PVAC),-SO,Ph)

PL(PVAcs0),-SO,Ph 1) & i R, B Ak SIS
MR AR W R FRE VAc (2.58 g, 30.0 mmol).
(xanthate),-SO,Ph (224 mg, 0.300 mmol) #1 AIBN
(8.20 mg, 0.0500 mmol) I A 10.0 mL i FE i

G 3t =R R — S — R RIS PR A T
SACH G R A RNAE 70 °C R AT 12 h. RAFT B4
TE R RAR R A E IR RS KN, PP
UK BERYTE— L3Ik, BTHA T 120, 15
B H AR I(PVACy0),-SO,Ph (1.75 g). iliT 'H-NMR
M RGP E S ot

¥ RE B Y% 0 F : 'H-NMR (400 MHz,
chloroform-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).
1.7 BEyERNEEHREZUREY

DL i I 5 E(PVAC39)2'502Ph I BE A RO
AR AE B . FREL(PVAC3),-SO,Ph (200 mg,
26.8 umol)# T+ 2.00 mL N,N'- - ! JL 1 i i (DMF)
H, ik 3 A R —Hh A — R R PR
A7 AL B S ARG R VR I = L%
(22.4 pL, 161 pmol) MR AR EE(18.9 pL, 161 pmol).
P HE S NAE 50 °C T H#E4T 12 hol iy 2 4 B S A
40 °C' B2 DMF, K5 EEY T DCM Ja fEUK
CBEPUTE— 03k, BT TEI2h G,
13 B SR BE R ) TE(150 mg). i 1d 'H-NMR
HVEE 1518 (il (GPC) X =) HEA T RALE .

T W TSN F ISR AT A R
LIRS, (R 2-3R 2 2 AN TR EEAE N
(PVAC30),-SO,Ph A 5 S M) 51 511 @i "TH-NMR
I GPC X =it AT AL .

R T WY B [N HT AR (PVAC),-SO,Ph [ E
2R TCEONE SR AV E R SRR, R
A (PVACs),-SO,Ph. (PVAC)),-SO,Ph FI(PVAC),-
SO,Ph H-f8 FH R AR EE 5] K44k, S S 264 AR it
5 5] /& (PVACs0),-SO,Ph 4 & B SO IR & 1)
FIA], 38T GPC X F=k AT RAL .

N T TR EX S A TR G A U B ) 5
Wi, 7£30. 50F180 °C R FHFiEE S| K (PVACsg),-
SO,Ph# 8, it GPC X =it 4TRAE .
1.8 BIXUREUHERKRA

DL B2 51 & (PVAcy,),-SO,Ph 37 8% & i 1)
S AT G I R I B A FREGE SIS A
¥1(120 mg)¥& T 1.00 mL DMF 1, 3% %% —Hh
A —HAEA G, RS R s moA
2-3i %L 2. (4.51 pL, 64.1 pmol)F1 DBU (4.90 mg,
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32.2 pumol). WrZd Jx N.AE 50 °C F#E4T 12 h. [ B 5
T AR LA AE 40 °C R R 2% DMF, ¥4 5% B )
T DCM JGAE UK ST UE — B0 3k, 1A
HEAETEE 12 h, £53]90.1 mg Wi =4 .
1.9 BIZUREWS2,2-ZH MK KN
DL B BE 5] R (PVACs9),-SO,Ph 34 & 1 1)
SR AW S 2,2"- 0 Mg [ SR . FREL
AL AYI(200 mg) A1 2,2'- —Hf —IEIE(119 mg,
0.540 mmol)#T 1.50 mL DMF, £ =5 %—
LSRRI T I S, FERUS
SRR T I = 2% (75.0 uL, - 0.540 mmol).
SNAE 50 °C R HEAT 12 h. [ o 45 o 3 3k vt 25
B E 40 °C T 42 DMF, 5% B Y7 T DCM

JEAEVK ST P iE — B0 3 IR, HAHLAR A
12h, 192]140 mg/=¥).

2 GRS

21 BXUEEYHNERSRIE

ST BV G i B 2 WL 1.
Se b T A B IR SR R U i IR e A 4] 7
% 7l (xanthate),-SO,Ph, i J5 i it (xanthate),-
SO,Ph 1% 1) RAFT A K N A B AB, 44 Hif
RS . HTZREWAE At & A R,
FE 24 B Ui &6 2R PR IR L ], 8 S - R R
VLRV 257 - DR P 6 o B S B, K AB, Y i AR B
GV EE, BRESEED.

Ph Ph
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Hyperbranched polymer Functionalized linear polymer
Fig. 1 Scheme for the synthesis and cleavage of the hyperbranched polymer.
2.1.1 B #557)(xanthate),-SO,Ph FIFAE J& T2 I AR T 10 %5 1% . BC-NMR i & 41 & 2(d)

1k &%) M1 ) TH-NMR ¥ & 40 1 2(a) s
Horh b 22 A7 R A7 T 6=9.00~7.5 5 Bl A Y a~d 14 )5
J& TR R L AN BE ER DS IE AT 0=1.43 1
1.47 (hUg)AL IR 2 /> BRI ) Ja8 T A DR b (7 R
FA . BC-NMRIEE W 20)fiw, &g IHE
B . A& M2 [f) TH-NMR 33 & 101 & 2(c) i
RTS8 T M e (R 3 ik b R R AU
W g, TR AL T 0=3.30 (1) L T IH

FE7R, #0635 J W

(Xanthate),-SO,Ph 1] 'H-NMR ¥ [ 411 [ 3(a)
Fros, W] RLWEEE B4k 2 A0 #2467 T 6=9.00~7.50 35
P A T SR IR R e - 5 PR AR ad 1
FEAY SR i il B b BT U5 T B R R R 2 4]
N Z WP H &R h AT FE . 13C-NMR A1 13C-
NMR DEPT-135°1% B 4 3(b)Fl 3(c) o, #5104
B30 )8 WA . o o 45 AR 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]* )i faf Ltk 748.06717, S5ELiL 1T
HAE 748.06791 W) 4 .
2.1.2 ARG SRS G R R

i1 (xanthate),-SO,Ph % 1 RAFT B & [ b
il & AB, U AT R A4, H'H-NMR 3% & L1 4.
Horb b 2E A R AL T 9=9.00~7.5 TE A 1) a~d 16
J& T A R IE AN g F M A 3.93 (U4)
Ab P LU U i T A B i b R AR R R AR
A 0=4.63 b1 h & ))& T B i 75 Ji FR i 4
JR - ARAL B F RS AR THIAR R B g 1
1 m W U9 8 T PVAe A, i@ i 'H-NMR I
EREGMNEL RITTH N TS, HKHama A
(PVAcs,),-SO,Ph.

i) AB, Y Hi AR SRS VR IR I A =
L, ) FH 5 - i R T AR 5 k- A it T 6 s G
SN S AL R A . 5 B AN 26.8 pmol ,
FRREE N 161 umol, = Z.f% N 161 umol. ¥ 5k
MAERE SRS T F 50 cCiig hiEA T 12 h, BEJG
TEVK Tk Pt vE B =4 FF 347 "TH-NMR #1 GPC
AT

S4BT A (0 S A ) TH-NMR 1% 5]

WE 5 FR, BT VAJET PVAC II&(d. h i)
b, B LIS R 4 A6 AT B S 6=8.82 AL )
FRLIGTEY B OB R TH 2%, BT 2 [ 5 o=
9.0 4b ¥ 2 H U a. 1 W1 H LR BT IEE BR B
RTETE EL BB AR, HnE BUR 1400 5 A
JEF [ L 2= 55 B A RN B8 5 R A
HEHAAEZAIEER, SEEA RIS EEZI
e I . [FIRE, B4R 0=7.99 17
JE& T U T (R % PR L I SR TE i S
JE R B3] 9=7.50~7.20, %W 2k F< SRR R 3L (W
HLF RS G,  mme U1 TRl A 5 R AL T ) LT
REET R, AR BRI, S BU%
SRR S 0 ) B A R Bl . A SEAL RS A T 0=7.50~
7.20 1 % HEIE [F I B8 TR mBE R S A, &
B & B SO AR S I B I B2 DA BRI (1 3
Ui 1 25 11
(PVAc39),-SO,Ph 4 8% R J& 1) 8 112 15 17 10 3%
(GPO)it th i & an 6 B, IO Ji IR 3G it
2R 1A v 2 TR X RS Bl T I G O A D B
(LS) & 1) 455 7 J5 58 & ) I 265 5038 o + =
M, pers 7391975 F158.7 kDa, Wil 55
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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.

R V352045 8 IN(PVAcy),-SO.Ph T AR 115 5
TR SRS R A . SRR AL,

SR EM AR TR

1T SO R S IR 7 2 A2 3 W EUAT
Al TR EEY/N, 1 GPC K7 T &bx
#E 28 AZEIE R B WA FEACHEARS (R e Tl
SCAEE G, I RIA I #5045 B A 7 7 &

/NI LS A 38 AT () 460 4315 3did RI
R WU 2 0 2 1 7R S A SR A ) AR R ) 4y 1
M, Greri N 38.7 kDa, T M, Gperi 5 Mygpers
1649 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 it Hi 1 42 (B 6) K 7 7 & X3 3 9% i
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Fig. 7 '"H-NMR spectrum of hyperbranched polymer after
cleavage reaction.
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Fig. 8 '"H-NMR spectra of polymers formed by (PVAcs,),-SO,Ph chain extension at different reaction time. Benzyl mercaptan

was used in the chain extension.
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Fig. 9 GPC traces of (PVAcs),-SO,Ph chain extension
induced by benzyl mercaptan at different reaction time.
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Fig. 10 (a) Reaction between thiols on hyperbranched polymers and 2,2'-dithiopyridine, and (b) "H-NMR spectrum of the

product.
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Fig. 11 GPC traces of (PVAcg),-SO,Ph, (PVAc,y),-SO,Ph,
(PVAcs),-SO,Ph and (PVAc;y),-SO,Ph before and after chain
extension.
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Table 1 The M, cpcri, MyGrerss Rum, 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).

b c
Mn,GPC-RI Mn,GPC-LS d

" apw) (pay e omt o Bf
8 13.1 256 051 14 L6l
19 227 363 062 10 229
30 311 496 063 9 232
39 387 587 066 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, gpcry t0 M, Gpc.rs; © 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),-S0,Ph

----80°C
----50°C :
-..—.30°C ¥

s 12 16 20 24 28
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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H 23 M = T E X RS, WRTRTR
£E30. 50 F180 °CF 13 2| B4 4 ™ ¥ B My gees
& T Mygeery RUT HEGIREGMHEE
FESCALEERE . Ry, fEAE 30 150 °C K 43114 0.69 1

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

number of (PVAcs),-SO,Ph in a hyperbranched polymer

(m value).
T M, greri® Mygpers® Ry ¢ md b
C) (kDa) (kDa) )
30 48.2 70.3 0.69 10 257
50 38.7 58.7 0.66 8 2.47
80 28.7 36.3 0.79 5 1.80

@ 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, i1t 80 °CIF+ = £/ 0.79, [FE 80 °C R~
PS4 TR0 A (PDDE 30 #1150 °CHE /)N, 3
A AR Y0 PR PR e 2 i 356 e S A SR B I S AR
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B .
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Fig. 13 GPC traces of hyperbranched polymers synthesized
by chain extension of (PVAcsy),-SO,Ph initiated by

mercaptoethanol, ethanethiol, and benzyl mercaptan.
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Table 3 The M, gpcri» Mygrerss Ruv, and PDI (D) of P
hyperbranched polymers synthesized by chain extension of RALS { AR
Lo . —— (PVAc;9),-SO,Ph !t
(PVAc,),-SO,Ph initiated by mercaptoethanol, ethanethiol, and 161 pmol Y
benzyl mercaptan, and the average number of (PVAcy),- .=+ 107 pmol / /
[y
SO,Ph in a hyperbranched polymer (m value). Vi
Mn GPC-RI a Mn GPC-LS b RI
Thiol ’ ’ Ry, ¢ md DP — N
(kDa) &Da) M (PVAcs),-SO,Ph
----161 pmol
Mercapto-ethanol 34.7 55.3 063 8 241 -=-- 107 umol
Ethanethiol 57.9 93.7 0.62 13 2091
Benzyl Mercaptan ~ 38.7 587  0.66 8 247 = -
2 The relative number-average molecular weights of the 4 8 12 16 20 24 28

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 the chain extension was
calculated based on the measurements of the absolute

number-average molecular weights.
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. ihE CREFI-R R EE AR A 51 R A R R S Ak
RE WL X AR X 43 5 DL & PDI A543 35 AH
i, CHREEAEREURFINE B T 8T 21
ST . R 3 AT HTIMNF L B A RS
B SRS M, gpers 9 55.3 F158.7 kDa,
M CRRESE R T 93.7 kDa, K T4 48 S SR 5 58
GV My geers TEIFE R SIE 20 LB
TR EEAE R 51 R, A B SO SR A A
(PVACs),-SO,Ph P8R 2) )9 8. 13 F18. {13
R, H3MSEL G S RS R
G Ry fEARL, R BRI A RS A
W4 S5 T RBATAE 22 FAEA B SR
PN SCAFE AR
2.3.4 T PR J5 R R i i R R L X AT My 2
AT E B B s
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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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Table 4 The M, gpcri, Magrcrs, Rv, and PDI (D) of
hyperbranched polymers synthesized by chain extension of
(PVAcs),-SO,Ph at different molar ratios of benzyl mercaptan
to xanthate end groups, and the average number of (PVAcsg),-

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

M, M, b
n,GPC-RI n,GPC-LS R © md po
(kDa) (kDa)
2 394 101.5 0.39 14 2.89
3 38.7 58.7 0.66 8 2.47

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, Gperr t0 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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