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Fig.2 Retrosynthetic routes of target compounds 1 and 2
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1 SEIGE Y

1.1 XFE5RA

Bruker ARX-400 # @RI ; ESI-HRMS B, JoK — & W %i (DCM, A. R. HAFAE5 T4 5
=OME(EGN, AR 90); 2,2- " H AL K (DMP) . = ALl Z Bk ( BF, -Et,0) . 5 —HUIERER
(DDQ) . 1,8-"AZ "IR[5.4. 0] +—#-7-4 (DBU) Ml 2-ZEH BE( NAP) ¥4 Aldrich A#] P24 HEH
FHIRF 4 R i 5 A 4.
1.2 RIETFE
1.2.1 fa#stam HEY 13 SH (2] TG mREY S, 7R 70% , 5Ll
Scheme 1. '"H NMR (400 MHz, CDCL,), 8: 3.30(s, 1H), 3.78(s, 3H), 4.20(d, 1H), 4.32(m, 1H),

4.60(d, 1H, J=12.0 Hz), 4.75(d, 1H, J=12.0 Hz), McOOC

5.19(d, 1H, J=8.8 Hz), 5.60(t, 1H, J=9.6 Hz), 5.65 HO o ONAp —21, 5
(t, 1H, J=9.6 Hz), 6.90 ~8.0(m, 17H) ; ESI-HRMS 52| 5 o

H(ITEAE) . 557. 1811 [ M + H] * (557.1807[M +H] *). Scheme 1  Synthetic route of acceptor 5

1.2.2 b7 b K SRIKEN Scheme 2. Je LAY 13 FIBS HSCHk (3] ik, BEMLEY
14. BALAY14(4.32 g, 10 mmol ) IE T THEAY DCM (40 mL) o, ZERVSARS R, IAH S 45 70 Ag, O
(13.92 g, 60 mmol) Fil Mel (4. 65 mL, 50 mmol) , T FEGN 10 h. FEI Bk, wkan, B2
T, BEELEY 15 HiEE T DCM (40 mL) FIJE/K MeOH (10 mL) H1, Jil A DDQ (9.3 g, 40
mmol ) , 7EZ IR T REEGEN 10 h. J2 A 8 AR AR AR S AN K 7S A, I DCM A58, IS4 AL,
FHTOKGRER AN T8, 1208, PB4 Ja 2 i e (L A o3 B A9 R B A TEA. B o AR T TR
DCM(30 mL) H', ZEESURY T, A =% 205 (3 mL, 30 mmol ) F DBU(0.3 mL), f+ER M 2 h. ¥
FNE AR 46 J5 2 ik IS B TS A A B, SR B AR 54 7 (3.68 ¢, 82% ). 'H NMR (400 MHz,
CDCL,), 8:3.75(s, 3H), 3.82(s, 3H), 4.22(t, 1H, J=9.6 Hz), 4.41(d, 1H), 4.80(dd, 1H, J=
3.6,9.6 Hz), 5.16(dd, 1H, J=10.2 Hz), 6.36(d, 1H, d, 1H, J=3.6 Hz), 8.74(s, 1H); ESI-
HRMS S2M{E (345 « 450.0124[ M + H]* (450.0120[M +H] *).
MeQOC MeOQOC

. Ac 0, , g Ac O, - "
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Scheme 2 Synthetic route of donor 7

1.2.3 fuai 8 AR SMIEL L Scheme 3. ¥1L&H) 161 (4.94 g, 10 mmol ) i T T 41 DMF
(40 mL) /1, JILA DMP(6. 15 mL, 50 mmol) fil p-TsOH (950 mg, 5 mmol), Z i FI M 2 h. ji§A Et,N
HORN, K SOV AR T A RE R A S B, AR B AR AR S 17 (5. 06 ¢, 9.2 mmol). ¥fEY 17
T Ac,0(40 mL) A1 Py(80 mL) ", ZiR N 2 h. SOV RH4s, Eassiit, BHIEET 80% HOAc I#
W (80 mL)Hr, 270 CF N4 h. [N kS, BT, HEHT B2C1(3.2 mL, 27.6 mmol ) Fl Py
(80 mL)Hr, =T RN 2 he W R4S 5 SR (LA o0 85, A B3 AR AL G 19(6. 51 ¢, 77
95% ). BALAH 19(6.51 g, 8.76 mmol) T DCM (90 mL) F1JC/K MeOH (10 mL) #1, Jil A p-TsOH
(1.67 g, 8.76 mmol) , T2 KM 40 h. A Eu,N HA1, S0 ik M4 5 4k e it/ s, 453504
O EARIE A 8(5.42 g, 88% ). "H NMR(400 MHz, CDCL,), &6: 3.21(s, 1H), 3.85(t, 1H, J=10.6
Hz), 4.22(m, 1H), 4.35(m, 2H), 4.45(dd, 1H, J=4.6, 11.5 Hz), 4.58(d, 1H, J=12.0 Hz),
4.65(d, 1H, J=12.0 Hz), 4.72(m, 2H) , 4.88(d, 1H, J=8.6 Hz), 5.15(d, 1H, J=9.0 Hz), 5.63
(t,1H, J=9.6 Hz), 6.90 ~8.0(m, 17H); ESI-HRMS 2 {& (it ). 702.1062 [ M + H]*
(702.1059[ M +H]*).

1.2.4 fuoal12 94k AL Scheme 4. ZHBCHK[ 5,6 1 I 8L, Kb A 17(5.06 g, 9.2



No. 11 HE L, F TR AR DM 6 5 R R 2201

HO AV
Ho@;ﬂ DMP, p-TsOH Y 0 Ac:O, Py
HO ONAP DMF HO ONAP

TrocHN TrocHN
16 17
AVO BzO
O’& (1) 80% HOAe, 70 C Bzogﬁ;O p-TsOH 8
AcO ONAP (2) BzCl, Py AcO- ONAP S M MeOH(®:1, volume ratio)
TrocHN TrocHN
18 19

Scheme 3 Synthetic route of acceptor 8

mmol ) ¥ FFHEH) DCM(50 mL) i, ZERVSARYT T, AT S 4569 Ag,0(13.92 g, 60 mmol) Fl Mel
(4.65 mL, 50 mmol) , TE IR F#EIEKRN 12 h. $FS i at i, w4, BT, B2 kEY 20
BT 80% HOAc (80 mL) WY, T 70 C F I 4 h. BRI AR, B2 T, A Ac,0(40
mL) Fl Py(80 mL), ZiR NN 2 h. Bk RN EKSE, B Aaesy 21, REHBASGY T 1
A WOTER B A AR S 12(4.53 g, 83% ). "H NMR (400 MHz, CDCl,), &: 2.03, 2.05(2s,
6H), 3.65(s, 3H), 4.13 ~4.16(m, 2H), 4.25(t, 1H, J=9.6 Hz), 4.30(dd, 2H, J=4.6, 11.5
Hz), 4.32 ~4.34(m, 1H), 4.71(d, 1H, J=12.0 Hz), 4.73(d, 1H, J=12.0 Hz), 5.18(d, 1H, J=
9.0 Hz), 5.26(t, 1H, J=10.0 Hz), 6.41(d, 1H, d, 1H, J=3.6 Hz), 8. 72(s, 1H) ; ESI-HRMS 5Zil|
B HE) : 594.9377[M +H] * (594.9373[ M +H] *).
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1.2.5 foa 11 tha ik BbE% 5(556 mg, 1.0 mmol ) A1 12(713 mg, 1.2 mmol ) i& T T4 4 (8
mL) |1, 7E0 C RESESR, MA BE, - ELO(77 wl, 0.6 mmol) , i 1 h. JiA Et,N HAl, $ 5
W4 5 R g R B, 193 A AR A 11(869 mg, 88% ). 'H NMR (400 MHz, CDCI,),
8:2.03,2.05(2s, 6H), 3.65(s, 3H), 3.82(s, 3H), 4.15 ~4.18(m, 2H), 4.22(d, 1H), 4.27(t,
1H, J=9.6 Hz), 4.33 ~4.38(m, 3H), 4.75(d, 1H, J=8.0 Hz), 4.79 ~4.83(m, 3H), 4.85(d,
1H, J=8.2 Hz), 5.08(d, 1H, J=12.0 Hz), 5.20(bs, 1H), 5.24(t, 1H, J=10.0 Hz), 5.52(t, 1H,
J=10.0 Hz), 5.60(t, 1H, J=10.0 Hz), 7.0 ~8.0(m, 17H); *C NMR(100 MHz, CDCl,), &: 21.1,
22.5,53.8, 56.5, 59.7, 64.5, 69.8, 70.8, 71.3, 71.6, 71.9, 72.2, 73.8, 81.7, 95.2, 99.6,
100. 1, 153.5, 165.8, 166.8, 167.3, 169.6, 169. 7; ESI-HRMS SZI{E (11554E) : 990. 1911 [ M +H] *
(990.1905[M +H] ).

1.2.6 A0 ha Kk HBERMMEY 7 Workhmie&Y 11 &%, %0 84%. 'H NMR (400
MHz, CDCL,), 6: 1.98(s, 3H), 2.02(s, 3H), 3.36(s, 3H), 3.40(s, 3H), 4.09 ~4.12(m, 1H),
4.35~4.38(m, 2H), 4.40 ~4.44(m, 2H) , 4.46 ~4.50(m, 2H), 4.56 ~4.58(m, 1H), 4.78 ~4. 80
(m, 1H), 4.92(d, 1H, J=8.1 Hz), 4.95(t, 1H, J=9.6 Hz), 5.16(bs, 1H), 5.47(t, 1H, J=9.6
Hz), 5.55(t, 1H, J=10.0 Hz), 6.45(d, 1H, d, 1H, J=3.6 Hz), 7.20 ~8.20(m, 10H), 8.79(s,
1H); "C NMR(100 MHz, CDCl,), &:21.7,22.2,54.2,57.5,58.9, 64.2, 69.9, 71.5, 71.8, 72. 4,
72.7,73.0, 74.3, 80.3, 90.9, 93.5, 95.5, 100.3, 153.2, 160.7, 165.5, 165.8, 167.1, 169.3,
169.9; ESI-HRMS SZU{HE (314514 : 993.0379[ M +H] * (993.0375[ M +H] *).

1.2.7 AW ek WBEBMAEY 11 ARG 8 M 10 A1, %K 78%. 'H NMR
(400 MHz, CDCL,), 6: 1.95(s, 3H), 2.03(s, 3H), 3.37(s, 3H), 3.53(s, 3H), 3.68 ~3.71 (m,
2H), 3.92~3.96(m, 3H), 4.10 ~4.12(m, 1H), 4.40 ~4.46(m, 5H), 4.52 ~4.62(m, 7H) , 4.65
(d, 1H, J=8.4 Hz), 4.76(d, 1H, J=11.4 Hz), 4.85(t, 1H, J=9.8 Hz), 4.90(d, 1H, J=7.8
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Hz), 5.01 ~5.04(m, 3H), 5.41 ~5.43(m, 1H), 5.45(t, 1H, J=9.8 Hz), 7.20 ~8.10(m, 27H) ;
C NMR(100 MHz, CDCL,), &:21.9,22.4,54.6, 57.4, 60.7, 63.5, 65.3, 68.4,70.5,70.9, 71.3,
71.5,71.8, 71.8, 72.1, 73.2, 75.6, 81.0, 81.9, 82.1, 95.3, 95.5, 99.4, 99.8, 100.3, 153.2,
153.6, 165.8, 166.5, 166.8, 167.1, 167.3, 169.5, 169.9; ESI-HRMS SZ{H (FH514) . 1533. 2165
[M+H]*(1533.2159[M +H]*).

1.2.8 fua#2tyam FALE 9(153 mg, 0.1 mmol) % T AcOH (5 mL) Fl Ac,0(5 mL) H, A
TEALIERRY (2.0 ), FIR N R 12 h. KRNI IE, 405 S hE kit o0 5, S8 Fa R, 8
FRFEARET MeOH(3 mL) F1 H,O(1 mL) #, 7£0 °C Fifi A NaOH /KA (3 mol/L, 1 mL) , & Fx
N 16 h. IMABRPERAE H* resin 120 RN, K& LRI, IEIRHR4SH, 28 Sephadex G-10 (A3 HFE 7355
alifh, Wik TS, SR EEEAK 2(44 mg, 2% 58% ). '"H NMR(400 MHz, D,0), §: 1.98(s, 3H),
2.0(s, 3H), 3.31 ~3.34(m, 1H), 3.42 ~3.48(m, 4H), 3.52(s, 3H), 3, 60(t, 1H, J=9.6 Hz),
3.68 ~3.72(m, 2H) , 3.74 ~3.79(m, 4H), 3.81(dd, 1H, J=8.6, 10.4 Hz), 3.87(t, 1H, J=8.6
Hz), 4.00 ~4.03(m, 2H) , 4.44(d, 1H, J=8.4 Hz), 4.50(d, 1H, J=8.0 Hz), 4.52(d, 1H, J=8.4
Hz), 4.60(d, 1H, J=12.0 Hz), 4.70(d, 1H, J=12.0 Hz), 7.16 ~8.02(m, 7H); “C NMR (100
MHz, D,0), 8. 21.9, 23.3, 54.0, 55.3, 57.5, 60.3, 60.5, 62.5, 68.4, 69.5, 71.2, 72.9, 73.0,
75.0, 79.2, 80.5, 82.1, 100.5, 101.0, 102.1, 173.9, 174.5, 175.1; ESI-HRMS SZE (+H514) .
755.2868[ M +H] * (755.2870[ M +H] *).

1.2.9 (a6 ek HBEMAEY 11 LR EY T M8 &M, %K 88%. 'H NMR
(400 MHz, CDCl,), 6: 1.95(s, 3H), 1.97(s, 3H), 3.36(s, 3H), 3.40(s, 3H), 3.90 ~3.92(m,
1H), 4.34 ~4.37(m, 2H), 4.38 ~4.42(m, 2H), 4.49 ~4.52(m, 2H), 4.54 ~4.56(m, 1H), 4.82
(d, 1H, J=8.2 Hz), 4.93(t, 1H, J=9.6 Hz), 5.02(d, 1H, J=8.0 Hz), 5.05 ~5.10(m, 4H)
5.27(t, 1H, J=9.6 Hz), 5.32(bs, 1H), 7.20 ~8.20(m, 17H); “C NMR (100 MHz, CDCl,), &:
21.5,22.6,53.5,57.2,58.7, 63.5,70.5, 70.9, 71.3, 71.8, 72.1(2C) , 74.6, 80.8, 95.6, 99.8,
100.3, 153.2, 165.2, 166.8, 167.1, 169.0, 169.7; ESI-HRMS SZili{f (31845 ) : 990. 1911[M +H] *
(990. 1905 M +H] " ).

1.2.10 fathd b m IBERMAEY 7 WrkhfbGY e &k, %5 81%. 'H NMR (400
MHz, CDCL,), 6: 1.98(s, 3H), 2.02(s, 3H), 3.36(s, 3H), 3.40(s, 3H), 4.10 ~4.12(m, 1H),
4.35~4.38(m, 2H) , 4.40 ~4.43(m, 2H), 4.46 ~4.49(m, 2H) , 4.56 ~4.58(m, 1H), 4.75 ~4.79
(m, 2H), 4.92(d, 1H, J=8.1 Hz), 4.95(t, 1H, J=9.6 Hz), 5.27(t, 1H, J=9.6 Hz), 5.32(bs,
1H), 6.45(d, 1H, J=3.6 Hz), 7.20 ~8.20(m, 10H), 8.79(s, 1H); “C NMR (100 MHz, CDCL,),
8:21.7,22.2,54.2,57.5,58.9, 64.2, 69.9, 71.5, 71.8, 72.4, 72.7, 73.0, 74.3, 80.3, 90.9,
93.5,95.6, 100.3, 153.2, 160.7, 165.5, 165.8, 167. 1, 169.3, 169. 9; ESI-HRMS SZil{E (i T51(H) .
993.0379[ M +H] *(993.0375[ M +H] *).

1.2.11  fa3 el HWBRAEREY 1 FEmtbaY 4 M5 G, 7% K 78%. 'H NMR
(400 MHz, CDCl,), &6: 2.02(s, 3H), 2.03(s, 3H), 3.38(s, 3H), 3.40(s, 3H), 3.43(s, 3H),
4.08 ~4.11(m, 2H), 4.22 ~4.25(m, 2H), 4.28 ~4.30(m, 1H), 4.36 ~4.38(m, 1H), 4.47 ~4.50
(m, 2H), 4.63 ~4.65(m, 1H), 4.75(d, 1H, J=8.2 Hz), 4.83(d, 1H, J=7.8 Hz), 4.85 ~4.92
(m, 4H), 5.01 ~5.04(m, 2H), 5.08(d, 1H, J=8.0 Hz), 5.17(t, 1H, J=10.4 Hz), 5.20(d, 1H,
J=8.8 Hz), 5.51(t, 1H, J=10.4 Hz), 5.60(t, 1H, J=10.4 Hz), 7.10 ~8.0(m, 17H); “C NMR
(100 MHz, CDCl,), 8: 21.9, 22.4, 54.6, 55.6, 57.8, 60.7, 63.5, 65.3, 68.4, 70.5, 70.9, 71.3,
71.8,72.1,72.8,73.2,74.2,77.6, 81.0, 95.6, 99.4, 99.8, 100.3, 153.2, 165.2, 165.8, 166.5,
166.8, 167. 1, 167.3, 169.0, 169.7; ESI-HRMS SZ{E (15.{A) . 1388.2904[ M + H] * (1388. 2906
[M+H]").

1.2.12 a1 ed ik HBERMAEY 2 W EBMAEY 3 G, 7%~ 54%. "H NMR (400
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MHz, D,0), 8: 1.98(s, 3H), 3.25 ~3.28(m, 2H), 3.41 ~3.44(m, 2H), 3.52 ~3.55(m, 2H),
3.63(s, 3H), 3.66 ~3.75(m, 6H), 3, 78(t, 1H, J=8.6 Hz), 3.84(d, 1H, J=10.4 Hz), 4.40 ~
4.44(m, 2H), 4.50(d, 1H, J=8.0 Hz), 4.62(d, 1H, J=12.0 Hz), 4.72(d, 1H, J=12.0 Hz),
7.16 ~8.02(m, 7H); “C NMR (100 MHz, D,0), &: 23.3, 55.3, 55.5, 61.3, 68.9, 72.4, 73.1,
73.5,74.3,76.0, 76.2, 76.5, 77.2, 81.3, 84.1, 101.2, 103.2, 103.8, 174.8, 175.1, 175.8; ESI-
HRMS SZIUAE (18R ) . 728.2394[ M + H] * (728.2397[M +H] ).

2 HRSHE

WE 2 FiR, B, 2 T MbEW S, 7, 8, 12 FTFIAE . 1] NAP {547 S Sk B ¥ 4L R H B i
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Highly Efficient Synthesis of Two Hyaluronan Trisaccharide Analogues for
Potential Hyaluronic Acid Synthases Inhibitors

WEI Guo-Hua'?* , DU Yu-Guo', Khushi L. Matta’
(1. State Key Laboratory of Environmental Chemistry and Ecotoxicology, Research Center for Eco-Environmental Sciences ,
Chinese Academy of Sciences, Beijing 100085, China;
2. Cancer Biology, Roswell Park Cancer Institute, Buffalo, NY 14263, USA)

Abstract The syntheses of two hyaluronan trisaccharide analogues, naphthyl O-(3-methoxy-8-D-glucopy-
ranosyluronic acid)-(1,3)-0-(2-acetamido-2-deoxy-B-D-glucopyranosyl ) -( 1,4 ) -O-B8-D-glucopyranosyluronic
acid and naphthyl O-(3-methoxy-2-acetamido-2-deoxy-8-D-glucopyranosyl ) -( 1,4 )-0-( 8-D-glucopyranosylu-
ronic acid ) -(1,3)-0-2-acetamido-2-deoxy-B3-D-glucopyranoside, were described. Construction of the target
molecules was achieved through a combination of BF; -Et,0/toluene system and trichloroacetimidate glycosyla-
tion methodology. This is the first report on the synthesis of the 3-methoxyl derivatives, which represent the
smallest fragments that incorporate all the structural features of polymeric hyaluronan and can be used for
potential hyaluronic acid synthases inhibitors.

Keywords Hyaluronan; Hyaluronic acid synthase; Inhibitor; 2-Naphthylmethyl( NAP)

(Ed.: H, ], Z)



