AR IE R 7, AR JE B R L &

KB H - K (65 © 35), Zr BRI,
A DMERF R AN, LEARENERS LA A 558
S, PR . LA RRBOA R, 455058
N, FEEVES R A 30 min B9 H bR SR B8R
FO R 2 AN BRI AR, MR
[E] AN 2 [CHR A AR Ty 5

SR FH AR UEE (9 R B BF T, B £ B I [
T AR g F T, R BB S 1A A BT s e 1 M
Mg, SRR, FIR LI 5 v AT e IR 2 A
JE AT

ARSI 2 5 ASTR] iy B €8 58 A RTBUAH R Gt
ARAFIENEE 23R PR 2 [0 A E B 7 1)
SR, 0B S0 15 B R IE R B AT R ]
fFRE, WL THE AT An “—W 2 PP k5 SRk
B A BB R HEEZES, “— W2V ] LLEXT
FEL A SBIA TH 17 D0 T SR e ) o R
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Total Synthesis of Martynoside
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KONG Xiangwen(Hangzhou Zhongmei Huadong Pharmaceutical Co., Ltd., Hangzhou 310011, China)

ABSTRACT: OBJECTIVE

To synthesis the natural phenylpropanoid glycoside, martynoside. METHODS

Using

D-glucose as the starting material, martynoside was successfully synthesized via acetylation, bromination, etherification,

removing acetyl, introducing protective groups and substituted rhamnose, removing benzylidene, acylation, and removing
protective groups. RESULTS The chemical synthesis of the phenylpropanoid glycoside martynoside was realized for the first
time. Its structure was identified by '"H-NMR, *C-NMR and MS spectroscopy, as well as by elemental analysis. CONCLUSION

The starting materials are easy to get and the method is feasible.

KEY WORDS: martynoside; phenylpropanoid glycosides; synthesis; protective groups
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Fig1 The structure of martynoside
SR, B AEVE 2 AR 2R 15 B AR
(0.02%~0.4%), BRI T3 FAYE PER AW -
DRl B A0S ot A 0
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Fig 2 The synthetic route of martynoside

LA D-F 285 Ak iR JsURE, - 28 S AL AR AN
R 5 £ DY £ B IR AR A AR ()7 SR £
P E AR 2557 2014 47 4 J155 31 45258 4

40% CHyNH,CH;OH
Ehathdlcakihsloack NG

Knorr-Koenigs 4™, 2 155 2-(3-%4 4 4 3E-4- F 4 K
BE) WAL DR TRARAE Ab T 5N 15 £ Tk A 1) il 7 B
o FEYIATE B alifh, TEH H RN 2 £k
FEAGBIRETT 3. 7EXT R AL T, PRk 3 5
T R 1) 2 FE I RN U HR R — R AE THF Al
133 4,6-F0 PR IE ORI A S 4, FRIESEERL 4
AL 4 1) 2-fr R FEHIF 4k 5. AL R T,
S OBRAAR RS 5 MRS T I KT 2K A
WA HE 65 SRIGAE 80% 1) L IR K HH [T i
25 4,6-P7 I, 1531 4,6-07 444 2-07 L BEAL
A 7,

R L WAL T 1) 64 F2FE1F 2 2,6-47 £k
TRft R e 44 8, SRIGAE 8 1) 44751 NBTELIR 4 {7 )
WIEATED TG 9. F (=20 CTAA7), 9 1 40%
P - B I 9 e 2 m e DO 2 TS e SE A )
W IR LAY 10, n H A AL/ 2 1R-
TR A N PILR R IR (77.2%) 58 4 i 25
R AL EY 1, BWE 6.8%. HEHas
'H-NMR. "“C-NMR. MS 17625 H1 et ik,
I 552 RN 5
1 UE5IKF

NMR | Bruker AV-500 MHz A% f 3 415 A (4
| Bruker 22 #))ME, TMS K W A5 MS H Hewlett-
Packard 1100 LC/MSD 24 i i A (5 [ 2517 23 =] )
€. JGE M1 Elementar Vario EL 1% JC & 0¥
1 (4[5 Elementar 2 7))l & o #£ 247K H 200-300
H AR S tb 1)), Bk,
A2 AL s o B 4™ i, BREE LIS, A& AL
PEE A .

2 ERAHE
21 1-0-[2--J N8 FE-4- H AR
NEL 1 5] 265 B 17 (3)

% 20 g(48.6 mmol) U £ Bk AR % ¥ (2)
10.1 g(48.6 mmol)2-(3- 4 N 41 K& -4- H A K 5L ) &
fi . 15 g(54.4 mmol)Ag,CO; FIiTE i 4A 43 T Hk Ik
BN 80 mL JG/K CH,Cly H, S35 BEYC £ I Y.
24 ho JEBRANE YD, DEA IR W i 2 A B ROIRY)
B 80 mL /K CH30H F1 0.8 g CH3ONa, ‘=5 I it
PRIV 4 ho SE1BHIN 1 mL KRR, JRik%E S
To W 4i Y4 AL JZHT(CHCL; @ CH30H=15 © 1)%
B, 15EIR A 123 g, 2 WK 68.5%, 155 68~
69 ‘C. 'H-NMR(CDCl;, 500 MHz, §): 7.42-7.33
(3H, m, Ar-H), 6.02-5.95(1H, m, CH=), 5.35-5.22

) L H:)-p-D-
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(2H, m, =CH,), 4.63-4.59(2H, m, OCH,CH=CH,),
447(1H, d, J=8.0 Hz, 1-H), 4.20-3.55(7H, m,
3,4,5,6-H, OCH,CH,Ar), 3.89(3H, s, CH;0),
3.51(1H, dd, J=10.0, 4.0 Hz, 2-H), 2.89-2.86(2H,
m, OCH,CH,Ar); ESI-MS (m/z): 371.3[M+H]".
2.2 1-0-[2-(3-Ji NS FE-4- A 25 ) .55 1-4,6-O-
VA F - B-D- ML I 4 2 B (4)

¥ 11.5 g(31.1 mmol). 54 3.4 mL HrZ5K H
[, 5 mL JRHR =48 0.25 g p-TsOH A
200 mL WA, BN 50 mL JG/K THF, ]
WM 5 he B2 0~5CJa, A 025 g K
KoCOs, #iiE 0.5 ho JEBRAEY, DEMIB TG
2T, IRENEEN (LR O - AE=1 1 1)
IYES, BRI 11.4 g, 0 80.2%, 455 105~
107 C. '"H-NMR(CDCl;, 500 MHz, §): 7.40-6.67
(8H, m, Ar-H), 6.01-5.90(1H, m, CH=), 5.48(1H,
s, OCH(Ph)0), 5.35-5.22(2H, m, =CH,), 4.60-4.57
(2H, m, OCH,CH=CH,), 4.71(1H, t, J=10.0 Hz,
4-H), 4.39(1H, d, J=7.8 Hz, 1-H), 4.26-3.70(6H,
m, 3,5,6-H, OCH,CH,Ar), 3.893H, s, CH;0),
3.50(1H, dd, J=10.0, 4.0 Hz, 2-H), 2.85-2.83(2H,
m, OCH,CH,Ar); ESI-MS(m/z): 459.4[M+H] .
23 1-0-[2-G-H# N B -4- H A R ) £ 3 )-2-0-
L5 -4,6-0- 0. 55 -B-D-ILE IR 75 2 5 15 (5)

# 9.2 g(20 mmol)fL &4 4 A1 100 mL /K
THF AN 250 mL J SR, 458 FAT [ R fid o i
A 0.96 g(40 mmol)NaH, FEiHHE 0.5 he FEIIA
5.43 g(20 mmol)HgCly, HEi#Hi#: 0.5h, ¥E 0 C
JiAie 10 min R INEEIF R JE 7K THF ##0(4 mL
FEEFA T 20 mL JG/K THF), #iPER Y 2 he TIA
20 mL KA1 | mL OKBSTR, RKRGER T, IRAGY)
A 60 mL CHCL; A1 40 mL /KZHL, HHLZH
7K(60 mL X 2)F14LF1 £ £ 7K (60 mL X 2)Pk ¥k, JoK
Na SO, . 38, IEBHIEIRDE 21, R4
ZAEENT( LR TG - AilE=1 © 3)0 &, IR
R 7.7 g, W 76.6%. 'H-NMR(CDCls,
500 MHz, §&): 7.44-6.76(8H, m, Ar-H), 6.03-
5.95(1H, m, CH=), 5.51(1H, s, OCH(Ph)0O), 5.43-
5.28(2H, m, =CH,), 4.54-4.51(2H, m, OCH,CH=
CH,), 4.68(1H, t, J=10.0 Hz, 4-H), 4.58(1H,
dd, J=10.0, 4.0 Hz, 2-H), 4.41(1H, d, J=7.8 Hz,
1-H), 4.29-3.70(6H, m, 3,5,6-H, OCH,CH,Ar),
3.86(3H, s, CH;0), 2.86-2.81(2H, m, OCH,CH,Ar),
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2.07(3H, s, CH5CO); ESI-MS(m/2): 501.3[M+H]".
2.4 1-0-[2-G-M N4 3 -4- HH 2K L) £ 3k )-2-0-
L3 -3-0-(2,3,4- —-0- L T F5 - o L- WL WG i 2
$£)-4,6-O- V. 5-B-D- Mt e 1 %5 B 1 (6)

¥ 7.5 g(15 mmol)fb &4 5. 8.8 g(25 mmol) —
IR BARE 2R, 6.3 g(25 mmol)Hg(CN), Flid
B 4A 2 IR 250 mL RN, S 100 mL
T2, R BIR RN 4 he A EER, ERA
WY, DU IE R ORMRE, DRI IR 2 T
WaiPH i 80 mL CHCls, #3F 0.5 h. JERR[H
1, PEIRE AR 2T, R4 T RE(Z) 60 mL)
Lk, HAGEE 8.8 g, MUK 76.0%, M5
183~185 “C. 'H-NMR(CDCls, 500 MHz, §): 7.49-
6.84(8H, m, Ar-H), 6.08-6.03(1H, m, CH=),
5.48-5.30(2H, m, =CH,), 5.27(1H, s, OCH(Ph)O),
5.22(1H, t, J=3.6 Hz, 3'-H), 5.04(1H, dd, J=9.7,
4.0 Hz, 2-H), 4.97(1H, dd, J=3.6, 1.7 Hz, 2'-H),
4.92(1H, t, J=10.0 Hz, 4'-H), 4.87(1H, d, J=1.7 Hz,
1'-H), 4.67-4.64(2H, m, OCH,CH=CH,), 4.47(1H,
d, J=8.0 Hz, 1-H), 4.36-3.63(7H, m, 3.4,6,5'-H,
OCH,CH,Ar), 3.88(3H, s, CH;0), 3.47(1H, m,
5-H), 2.91-2.86(2H, m, OCH,CH,Ar), 2.11(3H,
s, CH;CO), 2.06(3H, s, CH;CO), 2.043H, s,
CH;CO), 2.003H, s, CH;CO), 0.64(3H, d,
J=6.2Hz, 6'-H); ESI-MS(m/z): 773.4[M+H]".
2.5 1-O-[2-3-J N R F-4- FH A R 3E) 43K )-2-0-
LW KL -3-0-(2,3,4- = -0- £ 1 3 - o L- W T B, 25
BE)-B-D- ML H A BE T (7)

7.7 g(10 mmo)I A4 6 % T 70 mL 80% &
TR (AR B, InFas 80 C RV 4 he %
HZE=E, N 80 mL HIK, WRK4EET. ik
%1 50 mL CHCL; 1, 43 A H VK /K30 mL X
1) 5% NaHCO; /K¥FW(30 mL X 1), 7K(30 mL X 1)
AE R £ 7K (30 mL X 1)PE¥, 57K NaySO, 15
o, IEHREIRGE R T, REDEATENT( LR
LW ATlR=1 D 2) B, AR 5.1 g, W
74.6%. "H-NMR(CDCl;, 500 MHz, §): 7.48-7.35
(3H, m, Ar-H), 6.06-6.02(1H, m, CH=), 5.40-5.22
(2H, m, =CH,), 5.20(1H, t, J=3.6 Hz, 3'-H),
4.98(1H, dd, J=8.0, 3.6 Hz, 2-H), 4.95(1H, dd,
J=3.6, 1.7Hz, 2'-H), 4.92(1H, t, J=10.0 Hz, 4’
-H), 4.89(1H, d, J=1.7 Hz, 1'-H), 4.65-4.59(2H,
m, OCH,CH=CH,), 4.47(1H, d, J=8.0 Hz, 1-H),
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4.17-3.53(8H, m, 3,4,5,6,5'-H, OCH,CH,Ar),
3.89(3H, s, CH;0), 2.91-2.86(2H, m, OCH,CH,Ar),
2.11(3H, s, CH;CO), 2.09(3H, s, CH;CO), 2.05(3H,
s, CH;CO), 2.02(3H, s, CH;CO), 0.65(3H, d,
J=6.2Hz, 6'-H); ESI-MS(m/z): 727.3[M+H] .
2.6 1-O-[2-3-M NAIE-4-HEH KL 4. 3E]-2,6-
-0- LI HE-3-0-(2,3,4- = -O- LW k- o-L- WL g B 2%
B 5 )-B-D- L it 461 25 % 1 (8)

¥ 4.8 g(7 mmo)fb &5 7 ¥ T 25 mL oK
CH,CL "', A 1.5 mL HikhE, A %-15CA A,
P FE N 2212 0% 0 WS R ) JE K CH.CL ¥ W
(0.75 mL BT T 7.5 mL /K CH.CL ). W58,
GRAPFE RN 4 he RV IR IRAG 2T, IRAGY)
WT 75 mL CHCL; "', 7K¥E(50 mLX3), J/K
Na,SO; 1. ik, ERBIEKRG 2T, KRG
ZREENT(CIR OB - FiE= 11 2)5r &, 38K
R 3.8 g, W # 74.8%. 'H-NMR(CDCls, 500 MHz,
8): 7.46-7.333H, m, Ar-H), 6.06-6.02(1H, m,
CH=), 5.42-5.25(2H, m, =CH,), 5.22(1H, t, J=
3.6 Hz, 3'-H), 5.02(1H, dd, J=8.0, 3.6 Hz, 2-H),
496(1H, dd, J=3.6, 1.7Hz, 2'-H), 4.92(1H, t,
J=10.0 Hz, 4'-H), 4.87(1H, d, J=1.7 Hz, 1'-H),
4.69-4.62(2H, m, OCH,CH=CH,), 4.49(1H, d,
J=8.0 Hz, 1-H), 3.91-3.35(8H, m, 3,4,5,6,5'-H,
OCH,CH,Ar), 3.88(3H, s, CH;0), 2.93-2.89(2H,
m, OCH,CH,Ar), 2.10(3H, s, CH;CO), 2.07(3H,
s, CH3CO), 2.04(3H, s, CH;CO), 2.003H, s,
CH;CO), 1.98(3H, s, CH;CO), 0.693H, d,
J=6.2 Hz, 6'-H); ESI-MS(m/z): 685.4[M+H]".
2.7 1-O-[2-3-Mi N4k -4-F 4 R L) 4.3 )-2,6-—
-O- Lk KE-3-0-(2,3,4- = -O- L 1 55 - o L- WL PR B 25
Bl )-4-O-[(E)-3-(4- K T8 4 ik -3- T A 2R 05 ) s 79
K5 1-B-D- WL i 2K 1 (9)

$4 3.6 g(5 mmol)i. 54 8. 1.8 g(7.7 mmol) 4-
5 N A FEBT B2 . 1 g(5 mmol) DCC. 40 mg DMAP
G & 4A 2 T 100 mL 67K CHLCly
H, R0 CALTAERMN 12 h, A=Y
SEREPEON. 12 ho JEERANEY), DEHEE AT 2
T WREWEFEZEN (LR OB - A =1 4)7>
B, BEONRY 4.1 g WE 86.8%. 'H-NMR
(CDCl3, 500 MHz, §): 7.64(1H, d, J=16.0 Hz,
ArCH=CHCO), 7.38-6.84(6H, m, Ar-H), 6.41(1H,
d, J=16.0 Hz, ArCH=CHCO), 6.08-5.98(2H, m,

rPE BLACR 2% 2014 4 4 H 5 31 4555 4

2XCH=), 5.47-5.25(4H, m, 2X=CH,), 4.98(1H,
dd, J=8.0, 3.6 Hz, 2-H), 4.94(1H, dd, J=3.6,
1.7 Hz, 2'-H), 4.90(1H, t, J=10.0 Hz, 4'-H),
4.88(1H, d, J=1.7Hz, 1'-H), 4.69-4.61(4H, m,
2XOCH,CH= CH,), 4.48(1H, d, J=8.0 Hz, 1-H),
3.90-3.32(9H, m, 3.4,5,6,3',5'-H, OCH,CH,Ar),
3.88(3H, s, 4"-CH;0), 3.81(3H, s, 3'""-CH;0),
2.93-2.882H, m, OCH,CH,Ar), 2.11(3H, s,
CH;CO), 2.08(3H, s, CH;CO), 2.06(3H, s, CH;CO),
2.02(3H, s, CH;CO), 1.99(3H, s, CH;CO), 0.68(3H,
d, J=6.2Hz, 6'-H); ESI-MS(m/z): 943.3[M+H] .
2.8  1-O0-[2-(3-%i N S 5L -4- 4 R Ok ) £ 3 1-3-0-
(oL~ W 6L 25 B L )-4-O-[(E)-3-(4- 45 TR 48 s -3- 1
ORI Y I A 19 - B-D- G TR 1 25 B 7 (10)

4 3.8 g(4 mmol)IL &5 9 % T 60 mL CH,Cl,
W, A E-20 CAAT, N 100 mL 40% (14544 $0)
MeNH,-CH;OH ¥, #HE Y 9 ho 5 W I Hs
Wai 2T, WAV LK )ZHT(CH;0H @ CHCL, =
12 19)70 85, 14 1.7 g BRI 510 10, W% 57.6%.
'H-NMR(CDCl5, 500 MHz, &): 7.62(1H, d,
J=16.0 Hz, ArCH=CHCO), 7.39-6.86(6H, m, Ar-H),
6.44(1H, d, J=16.0 Hz, ArCH=CHCO), 6.08-5.98
(2H, m, 2XCH=), 5.48-5.27(4H, m, 2X=CH,),
497(1H, d, J=1.7Hz, 1'-H), 4.90(1H, t, J=9.3
Hz, 4-H), 4.68-4.59(4H, m, 2xOCH, CH=CH,),
4.40(1H, d, J=8.0 Hz, 1-H), 3.87(3H, s, 4"-CH;0),
3.85-3.30(11H, m, 23,562',3'4' 5 -H,
OCH,CH,Ar), 3.83(3H, s, 3'"-CH;0), 2.90-2.86
(2H, m, OCH,CH,Ar), 1.08(3H, d, J=6.5Hz,
6'-H); ESI-MS(m/z): 733.2 [M+H]".
2.9 1-0-[2-3-FaH-4-H 5 K H) £ )-3-0- (o L-
N IR B 25 B 5 )-4-O-[(E)-3-(4-F2 HL-3- 1 A0 2R ) s
PN 9 J - B-D- WL g 1 4 B 1 (1, BB

1.6 g(2.2 mmol) AW 9% T 72 mL —HELT
i, BEEE RN 0.5 g(4.5 mmol) SeO, A1 0.2 mL 4K
BEIR, IN#E 80 CI M 3 he BWEEM, KN
WEIRGE BT, IRBWEFZN(CR AT © O
=121 DAE, 4 1.1 g iR tnAR RS
Y1, WOR 77.2%, K5 132~134 ‘C. 'H-NMR
(CDCl3, 500 MHz, §): 4.38(1H, d, J=8.0 Hz,
1-H), 3.39(1H, dd, J=9.3, 8.0 Hz, 2-H), 3.79(1H,
t, J=9.3 Hz, 3-H), 4.92(1H, t, J=9.3 Hz, 4-H),
3.52(1H, t, J=9.3 Hz, 5-H), 3.57(1H, m, 6-H),
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3.61(1H, m, 6-H), 5.19(1H, d, J=1.5 Hz, 1'-H),
3.83(1H, dd, J=3.5, 1.5 Hz, 2’-H), 3.58(2H, m,
3', 5'-H), 3.30(1H, m, 4’-H), 1.09GH, d, J=
6.5Hz, 6'-H), 6.70(1H, d, J=2.0Hz, 2"-H),
6.83(1H, d, J=8.0 Hz, 5"-H), 6.69(1H, dd, J=8.0,
2.0 Hz, 6"-H), 2.82(2H, m, 7"-H), 3.71(1H, m,
8”-H), 4.02(1H, m, 8"-H), 7.20(1H, d, J=2.0
Hz,2'"-H), 6.81(1H, d, J=8.0 Hz, 5""-H), 7.08(1H,
dd, J=8.0, 2.0 Hz, 6'""-H), 7.66(1H, d, J=16.0 Hz,
7'"-H), 6.38(1H, d, J=16.0 Hz, 8" -H), 3.88(3H,
s, 4"-CH;0), 3.81(3H, s, 3"/-CH;0);: ""C-NMR
(CDCl3, 500 MHz, §): 104.20(1-C), 76.20(2-C),
81.64(3-C), 70.59(4-C), 76.53(5-C), 62.38(6-C),
103.02(1'-C), 72.34(2'-C), 72.12(3'-C), 73.78(4’
-C), 70.61(5'-C), 18.42(6'-C), 132.72(1"-C),
117.10(2"-C), 147.12(3"-C), 147.34(4"-C), 112.80
(5"-C), 121.25(6"-C), 36.52(7"-C), 72.24 (8"-C),
127.64(1"""-C), 111.91(2"""-C), 150.30(3""'-C),
149.09(4"""-C), 116.40(5""'-C), 124.01(6'""-C),
147.81(7""-C), 115.09(8""-C), 56.38(4"-CH;0),
56.50(3""'-CH;0), 168.20(C=0); ESI-MS(m/z):
653.2[M+H]". Anal. Caled. for C3;H40;5: C 57.05,
H 6.18; found: C57.29, H6.02.

3 ZFR51E

3.1 B 3 SRR

A AR 8 7 25 0 A v 5 5T R S o
3 B (1) ST AR — M B R R e X Ll g T 5
UREETEECY B, REAEECN 6~8 Hzs 4METY
SR o N, REAHECRH 2~4 HZPL, ARSI 31
'H-NMR % F, 25858 1460 H 57 (RS & % 5L
J=8.0 Hz, W] LAl & B FF L ARA Y 0y g 1Y
3.2 B 6 I AN ST AR Y

A AR BR AW R 5 ) N RE ) 3-07,
TRYBETY 3 (1 2,4,6-N0 05, #5E G Rk 4,6-07 10
TR D 40 NIEPPELRY AT 4 19 2-
PR3k, R SAARIEAE 4 16 27k Bk £ Bk
T I1F 2,4,6-07 R T 34737 25 (1) b IRl 5. AR5
TEFRMRME T, nTRURFHAE 5 8 3-fr5] A=
LRI R AW 1 2 DG E b R 44 6.

FIREHL, MIEALAY 6 1) 'TH-NMR 1% H 345
BEER 1AL H BT IAS A 7 50(8.0 Hz) ] LAffiE 3L
SRR TAL Sy p T, T REERE R 1A H R
TN B AN MM G HE(1.7 Ho)s B 8L
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5.84, J=6.4~8.0 Hz)!" W LLAE, nJ WL 54 6
BB LR LR o B
33 EW I mMaEk

NAE T 1) AN RIS B Sl NFTERIR 4 1 )6 N 3k
e, WITEZ Rk 6- N TRy, T
O- I FR LI S G PEAE 4-07 v, LA TIAZBE S,
7 LB RAR IR R (=15 CAA) RNk £
132 2,6-07 LIEALI P a4 8. (H 1T 8 454
o A-f FR LA I PR OK, AESINFITELR 4 {747
PR AT A2 ) I R 5 R P T S R AN KA
M{E DCC #l DMAP i T, &Y 8 5 4-GW
SRR R T — S R B DL 86.8% 1 1 IS %
7 9.
3.4 BTG R

(ESR T 2075 B RS 4 10 Hh ) pR 5k
Jei» R PA(ILYHEAK (0 e T 0 S0k 5
Tt 1 E AR A 5 (44.5%) o 10 FH A B A —
AT AE £ 18 - W8t 4% 140 1 B LA i 11 e 26
(77.2%) 56 4 Wi 25 N AT 2L G20 1, BT

gx BRIk, UL D-F A AR JRURHE 10 28 R
I BT o %A TR RR 2 A, BT
AT, IR 6.8%.
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Investigation on Water Dispersibility of Single-walled Carbon Nanotubes Functionalized with
Macromolecular Chitosan

ZHU Xiali"?, XIE Yingxia', HUANG Shengnan', ZHANG Huijuan', JIAO Xiaojing', ZHANG Yingjie',
ZHANG Zhenzhongl*(l.School of Pharmaceutical Sciences, Zhengzhou University, Zhengzhou, 450001, 2.School of
Pharmacy, Henan University of TCM, Zhengzhou, 450003)

ABSTRACT: OBJECTIVE To improve the poor water solubility of single-walled carbon nanotubes(SWNTs) by using
chitosan(CHI). METHODS Carboxyl SWNTs were obtained by mixed acid methods(sulfuric acid and nitric acid 3 : 1). CHI
modified SWNTs(CHI/SWNTs) were prepared with ice bath ultrasonic dispersion method and characerized by UV, FT-IR and
DSC. The dispersibility of CHI/SWNTs in water, PBS(pH 7.4) and acetic acid-sodium acetate buffer(pH 4.0) was determined
with constant temperature oscillation methods. RESULTS The maximum dispersion concentration of CHI/SWNTs in water,
PBS (pH 7.4) and acetic acid-sodium acetate buffer (pH 4.0) were 1.99, 2.04 and 1.76 mg:mL™", respectively, much higher than
SWNTs. CONCLUSION Chitosan can significantly improve the water dispersibility of SWNTs.

KEY WORDS: single-walled carbon nanotubes; chitosan; water dispersibility
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