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Synthesis of well-defined glycopolymer via hydrophilic RAFT reagent

SR fEED

Masayuki Toyoshima

Abstract : The sugar-protein interaction can be amplified by the multivalency, so-called glycol-cluster effect. Therefore, the glycol-
cluster compounds, such as glycopolymer, dendrimer and calixarene, are the potential candidates to detect the sugar-protein
interaction. In particular, RAFT living radical polymerization is the applicability to a wide range of monomers and to a diverse
reaction conditions. In addition, they realize the conjugation of other materials with complex architecture.

In this study, I designed hydrophilic RAFT reagent via exchanged Na, and synthesized sugar carrying glycopolymers by the living
radical polymerization with a hydrophilic RAFT. The glycopolymer can control molecular weight, modify label material and expect

to design the new biomaterials.
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S OREICOWTIE, KIS E ('HNMR(300
MHz) (Varian Inova), 7 — U = ARy FELE G (IR
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2.2.1. p-(N-Acrylamido) phenyl o-D-mannoside M & B

D-~> / —2Z (1) (500 g 27.7 mmol) % £'J P> (40 mL) (=

AR L. KB CHEEKEER (44 mL, 466 mmol) %012 #&AK
IS, TLC TRIGKET ZfEdE, Mo 2 o

L7z, THEFHBT T /UCEAESH, IN HCL, fZF1 NaHCOs;,
H,0 TENZEN 2 BIYES L, Bz ) h o a<
VTG T =R T L NP =2 D) Ik o THRIL
HEOBAR 2) 157,

Z5h7= 2 (107 g 275 mmol) & p-nitrophenol (11.5 g, 82.5
mmol), ELF 2T —I—T R, VruaAY U EBERFMT
TR ST, 203 LT-%. KB T BF;0E (20
mL, 150 mmol) ZHNZ . #ESUEEH T2, TLC THRILDHET
THERE, TLFaTd—r—7 REFRICI I R,
7 aa ) A CHIR U723 % IN NaOH, HyO Tyt LA
JEENE~ 73U ATHKG, IR S, HEHER
157, ZOBMRKREERTT L, ~FV U CHERSEA
IR (3) BT (vield 45.0 %),

'HNMR (300 MHz, CDCly) & = 8.22 (d, 2H, Ar), 7.20 (d, 2H, Ar),
5.60 (d, 1H, J = 1.8 Hz, H-1), 5.51 (dd, 1H, J =3.6 Hz, 9.9 Hz, H-3),
544 (dd, 1H,J=1.8 Hz,J=3.6 Hz, H-2), 5.36 (t, IH, ]=9.9 Hz, H4),
4.25 (dd, 1H, J=5.7 Hz, ] = 12.3 Hz, H-6-ProR), 4.07 (dd, 1H, ] =2.4
Hz, J = 12.3 Hz, H-6-ProS), 4.00 (m, 1H, H-5), 2.19 (s, 3H, Ac), 2.00
(s,9H, Ac)

3 (215 mg, 0.46 mmol) % NaOH (Z¥Afif S, Pd/IC &N Z 7k

FHFER FICBNT 2 BEH=EE TR X ¥, TLC TR
TR L%k, IRETR LEAEE @) 21587, 4 %
DMF (IR S, KIBFTT 7 UL a7 4 K Q5uL,
0.55 mmol) k U =F /L7 2 (100 uL, 0.70 mmol) Z Nz, 1HF
B S® 72, TLC THRISH T 2R L, iRtz Y
BN a=w 8757 4 —(CHCL : MeOH=20: 1) IZk» T
KL AR (5) 2157 (vield 81.0 %),
'HNMR (300 MHz, CDCLy) & = 749 (d, 2H, Ar), 7.07 (d, 2H, Ar),
640 (d, 1H, J = 18.0 Hz, H,C = CH), 6.22 (t, 1H, ] = 9.9Hz, H,C =
CH), 5.77 (d, 1H, J = 18.0 Hz, H,C = CH), 5.51 (dd, 1H, J =3.6 Hz,
9.9 Hz, H-3), 546 (d, 1H, J=1.8 Hz, H-1), 542 (dd, 1H, ] = 1.8 Hz, J
=3.6 Hz, H-2),5.36 (t, 1H, J=9.9 Hz, H-4), 425 (dd, 1H, J=5.7 Hz, J
= 12.3 Hz, H-6-ProR), 4.07 (dd, 1H, J = 24 Hz, ] = 123 Hz, H-6-
ProS), 4.00 (m, 1H, H-5), 2.19 (s, 3H, Ac), 2.00 (s, 9H, Ac)

5 (150 mg, 0.30 mmol) % f/K MeOH (20 mL) |Z¥AfiF X4,

NaOMe (15 mg) A 14 51 C 1 B pJS &8/, TLC T
BT 28k, BB S-S, ABHRE 6) 2472 (vield
98.0 %), (Scheme 1)
'HNMR (300 MHz, D,0) & =7.35 (d, 2H, Ar), 7.07 (d, 2H, Ar), 6.34
(d, 1H, J = 18.0 Hz, H,C = CH), 6.28 (t, 1H, J = 9.9Hz, H,C = CH),
5.77 (d, 1H, J = 18.0 Hz, H,C = CH), 546 (d, 1H, J = 1.8 Hz, H-1),
4.02 (dd, 1H, J = 1.8 Hz, ] = 3.6 Hz, H-2),3.89 (dd, 1H, J =3.6 Hz,9.9
Hz, H-3),3.63 (t, 1H, J=9.9 Hz, H4), 3.59 (m, 3H, H-5, 6)
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Scheme 1 Synthesis of p-(N-Acrylamido) phenyl a-D-mannoside
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Scheme 2 Synthesis of hydryophilic RAFT reagent
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T/ ~—Tbhb, p(N-Acrylamido) phenyl a-D-mannoside (6)
77 VAT 2K GE 1.50 mmol) & Na{kL7z RAFT Al (7)
(1.6 mg, 7.50 pmol) % H,O (1.50 mL) [ZIAfiE S, 2,2°-Azobis

(2-amino propane) —Dihydrochloride (AAPD) (0.40 mg, 1.5 mmol)
EIMA T SOSE R 2 HEE I AL B2EMRE 3 BEiT-7
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1To7z, RS TR, MINERZERE LT ' o
TR IZH T Ly 3000 pm, 20 Z3im Lyl L7z b, BT L
THfSTE S, AORY ~— 8) #1572, (Sheme3)
'HNMR (300 MHz, D,0) : § 7.35(d, Ar), 7.08 (d, Ar), 548 (d, J=18
Hz, H-1),4.02 (dd, J=1.8 Hz, J=3.3 Hz, H-2),3.89 (dd, J=33 Hz,J
= 8.7 Hz, H-3), 3.60 (m, H4, 5, 6), 2.10 (m, -CH,-CH-), 1.45 (m, -
CH,-CH-)
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Scheme 3 Polymerization of mannose carrying monomer and preparation of gold nanoparticles with mannose carrying glycopolymer.
Table 1 Polymerization of mannose carrying monomer in the absence of the hydrophilic RAFT reagent.
RunNo. @3 RATT Tme M MU e npolymr

) Acrylamide (%)

1 0.030 mmol 0.270 mmol 1.50 x 10° mmol 3 10 5,600 14 21

2 0.030 mmol 0.270 mmol 1.50 x 10° mmol 6 15 6,700 1.3 18

3 0.030 mmol 0.270 mmol 1.50 x 10 mmol 12 14 6,500 14 17

4 0.030 mmol 0.270 mmol 1.50 x 10 mmol 24 22 10,000 12 15

5 0.030 mmol 0.270 mmol 3 85 190,000 27 11

6 0.150 mmol 0.150 mmol 1.50 x 10° mmol 3 30 6,500 14 72

7 0.300 mmol 1.50 x 10° mmol 3 65 14,000 1.3 100

8 0.300 mmol 3 88 250,000 22 100

9 0.300 mmol 1.50 x 10 mmol 3 94 4,200 14 0
10 0.300 mmol 3 90 200,000 26 0

aMonomer 0.30 mmol, AAPD 0.3 mol%, 60°C; bdetermined relative to pullulan standard; “determined using 300MHz "HNMR
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Fig. 1 "THNMR spectrum of mannose carrying polymer (8)
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Fig. 2 TEM micrographs of GNP-glycopolymer (10) (40 nm)
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