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Improvement of method for synthesis of methyl glucosamine intermediate of

fondaparinux sodium
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Abstract: Objective To study the improved method for synthesis of methyl glucosamine intermediate of fondaparinux sodium.

Methods D-Glucosamine was used as starting material to synthesize the target compound by methyl glycosylation and

benzylation. Results The methyl a-glucosamine intermediate of fondaparinux sodium was synthesized. The purity reaches above

98% by HPLC, and the total yield was 41.2%. Conclusion The synthetic technology of methyl glucosamine intermediate of

fondaparinux sodium can simplify the operation, reduce the cost, improve the safety, and is convenient for production.
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Fig.1 Structure of fondaparinux sodium
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Fig.2 No. 1 Synthesis route of methyl glucosamine of fondaparinux sodium
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Fig. 3 No. 2 Synthesis route of methyl glucosamine of fondaparinux sodium

1 XE5RF

Waters €2695-2998 2 41| e A0 HAH (4 1A (3 [H
Waters A7) ); Bruker Avance 400 MHz Y #% 14 3L
WA (FEIE Bruker AH]D; i 2010EV JFHEAY
(HARHEA R o D-2 T R T 7 50 =95%),
T L2 i A T BRA R . AT R340
DIKEF R
2 HEE4R
2.1 BE2-FEEMRBRE-2-KXS-o-D-MIFEE
(3 A

a7k 15 Ly D-Z %0 (1kg, 4.64 moD)
FITREE S 4N (788 g, 9.28 mmol) HIA 20 L R 5
t, 0 °COR AR AR RIS (700 mL, 5.10 mol),
IR 18 h, HE, TG EARH . JOKHEE 10.4
L A 20 L R i3, ZUARYT T, 0 CHihn LBt
1.04 LA B I )OS, 65 Cin#di+t: 6.5 h,
VRN (pH AEZ K 9), JFiET. A8 LK,
Pt 30 min. 3L, THAFEIAEAFEA 3 (960 2,
77 % 80.1%. ESI-MS m/z: 349.9 [M+Na]"; "H-NMR
(400 MHz, DMSO-dg) 6: 7.28~7.35 (m, 5H, Ph),
7.11(d, 1H, J=8.0 Hz, NH), 5.00(s, 2H, Cbz-CH,),
498 (d, 1H, J=6.4Hz, OH-4), 4.76 (d, 1H,

J=6.4 Hz, OH-3), 4.55 (d, 1H, J=2.8 Hz, H-1),
4.52 (t, 1H, OH-6), 3.67~3.78 (m, 1H, H-3),
3.40~3.46 (m, 3H, H-2. CHx-6), 3.22 (s, 3H,
OCH3), 3.10~3.16 (m, 2H, H-4. 5). MALZEA7
455 W& H B 2.8 Hz v LB L& 3 4 a
LARISTE// 8

B4 Venusil MP C g (A3 FE (150 mm X
4.6 mm, 5um); VAN HEE (A -2/K (B),
BEEEVERG: 0~5min, 30%A; 5~25min, 80%A,
{#4F 5 min; 30~35 min, 30%A, f#+F 10 min. &
N 30 Cy IR K A 220 nm; AFRGEA 1.0
mL/min. /& FIREIEAAET, (G4 3 1O% B I 1E]
4 16.281 min, JFUESMECH 93.5 %, UL 4.
22 BE2-FTREKRBRE-3-0-FE-6-0- C Bt £-
2-EF-o-D-HHEEETE (4) BIEK

BALEY 3 (960 g, 2.95 mol) JIA 30 L h
£, HINAEE#ER (68.5 g, 295 mmol), ZK
T 45 — F Y (670 mL, 4.42 moD) MZfi% 121, 55 C
FHEFE T ho IIAATHES 12 L, = HFE 30 min.
g, THJGEEAN 30 L NS, JIAPYEH
18 L, ZUMRYT, EF 0 CHidE, 2 3 fimAE L
#1118 g, 2.92 moD). FRINARIR (365 mL, 3.03 mol),



LR EL Y-S

Drugs & Clinic

F3E FE3P 2016438 <271

__J____‘L_J-—/"’/‘N\ M —

0o 5 10

15 20 25 30 35 40 45
t/min

53
*-compound 3
B4 HEY3IHEILE
Fig.4 HPLC of compound 3

40 CHiFkE 12 ho ¥ VA 100 L b, 12
A 35 LK, $idE30 min. #hyE, THEMA 20 L
RN, BN ZSF 4 380 mL Fil 80%HEH R 7K
W 5.7 L, 55 CRHEH: 6 he BREESR, IHAIK
520L. & HPE2.6 L, FHHBIRH I pH (2 9,
Bkt 1 h, KEATH . 38, TSI 20 L &MY
5, BN &S 15 L fI= 284 (200 mL, 1.44 mol),
N RS (90 mL, 1.27 moD) Jii, 0 “CHi$E 40 min,
BN 2 mol/L #hEeVAE 1.9 L 20, /K2 5 e
(400 mLX2). &IFANZ, BEt. HER
P - il (2 0 1) g5 A EY) 4 (343 ¢,
W% 51.5%. ESI-MS m/z: 481.9 [M+Na]"; '"H-NMR
(400 MHz, CDCly) 6: 7.22~7.27 (m, 10H, 2Ph),
5.04 (AB, 2H, J=12.4 Hz, Bn-CH,), 4.88 (d,
1H, J=9.6 Hz, NH), 4.64 (s, 2H, Cbz-CH,),
4.61~4.62 (d, 1H, J=3.6 Hz, H-1), 4.42 (dd,
1H, J=4.0. 12.0 Hz, H-2), 4.16 (d, 1H, J=12.4 Hz,
H-3), 3.88~3.93 (m, IH, H-4), 3.62~3.65 (m,
1H, H-5), 3.44~3.47 (m, 2H, H-6), 3.28 (s, 3H,
OCH3), 2.68 (s, 1H, OH), 2.04 (s, 3H, Ac).

&yt Tnertsil Cg-3 AL (150 mmX 4.6 mm, 5
um); FBEIANHEE (A) - /K (B); BEEVEME: 0~
5 min, 20%A; 5~20 min, 80%A, {£#F 5 min; 25~
30 min, 20%A, {#4F 5 min. AR 30 C; Kl
K220 nm; AFFEN 1.0 mL/min. {6 EIRGREEAT:
~, WAV 4 ORI 21.60 min, JiE 550N
98.6%, WKl 5.
3 iTie

AL O T 2% 0 DG e ) 4 FR Y BB
B G el AT 75

0 5 10 15 20 25 30 35
t/min

A5 4
*-compound 4
ES5 (5¥4ryeitE
Fig.5 HPLC of compound 4

31 LEM3IWMEM

TR FFF 28 0 P PO O e R e 54 1
A o B RMAEIREGY), o IR Y 66%, I
K 6. TG 1 kY, &R EIEE SR
FEO 4 al, WAL 40%. KA 7 Bl 44k &
Y1, P4 BEMERER, AR AR R, AR K
IR, MR TR,

TS 20 R T BB IR 5 I 26 — P IR 54 3
VE AL Gt & 1 (e, 1T Cbz-NH
(PIARAL AN, HAHF S N =40 4 i 2SI o f 2R, AN
BT AR B, HALEY 3 R, B R
(1 4 B 7 922 R K AT 3 ARAS J3 s $e 4l 45 21 B K i
1, WYL 80%. MLALFR T VAR A ST, AL,

154

Lo SRR 2-B S A
1-a isomer 2-f isomer
Eleo {La¥i1ryeitE
Fig. 6 HPLC of compound 1

32 WEWM4EK

TR P 280 FR A B I B R 2 — P& 1
A 2 MG BOS RR T I R) 3 o Al
X B PR A i R v 0 A T R AR ek, 2
AT, R L 20%.



°272 - WK H 5 A Drugs & Clinic

E3H H3W

201653 A

T I 23400 FR A BB (1) 5 B 4% — ik &) 2
PR G 4, LR BzCl 54 AcCl,
i3I B A S v, i G EE. T H
rhR RS S [ AA, G SR SRS R kg, TR
FHFT kB 2 248 ok 8 1) S N S B B =)
WO H AT Ab T SR AU BB . d )5 P T I 4
FE D HOER] T 98.5%LA I, WE N 50%LL L.

AR INERAW U (1D RNAL
PRIEREME R, R1S T RAiEE M o SRR, 8 T
FERCRHT o B SRR B, NS 7%TH 2
%, T 6 5. (20 bk Ak, W]
T S gtal, SR mai Bk, &% T %
B 2 ) A RN o B at, Wb TR . (3) &
T BRG], P T A e, DR
KA,

A G T2 e Tk, @i TH4E, 12
FOENSE, HES, MR, 8T T,
T E et il A= I0AE, SE4 T DL IR T 5%
BIRTBOR AR = R0 2 B ) SR v B, (R ST %%
WS BORT  .

SEHR

[11 Sinay P, Jacquinet J C. Total synthesis of a heparin
pentasaccharide fragment affinity for
antithrombin 111 [J]. Carbohydr Res, 1984, 132: C5-C9.

2] # M, T W HEVE SR BAIESE R R A
M TEMIE (1. AL IR, 2015, 30(6):
605-6009.

[3] Polat T, Wong C H. Anomeric reactivity-based one-pot

having high

synthesis of heparin-like oligosaccharides [J]. J Am Chem

(4]

(3]

(9]

(10]

Soc, 2007, 129(42): 12795-12800.

Bock V D, Hiemstra H, Maarseveen J H. Cul-catalyzed
alkyne-azide “click” cycloadditions from a mechanistic
and synthetic perspective [J]. Eur J Org Chem, 2006(1):
51-68.

Rostovtsev V'V, Green L G, Fokin V'V, et al. A stepwise
huisgen cycloaddition process: copper(l)-catalyzed regioselective
"ligation" of azides and terminal alkynes [J]. Angew
Chem Int Ed, 2002, 41(14): 2596-2599.

Zhou Y, Lin F, Chen J, et al. Toward synthesis of the
regular sequence of heparin: synthesis of two tetrasaccharide
precursors [J]. Carbohydr Res, 2006, 341(10): 1619-1629.
Codée J D, Stubba B, Schiattarella M, et al. A modular
strategy toward the synthesis of heparin-like oligosaccharides
using monomeric building blocks in a
glycosylation strategy [J]. J Am Chem Soc, 2005, 127(11):
3767-3773.

Crich D, Smith M.

trifluoromethanesulfonic anhydride: a potent combination

sequential

1-Benzenesulfinyl piperidine/
of shelf-stable reagents for the low-temperature conversion
of thioglycosides to glycosyl triflates and for the formation
of diverse glycosidic linkages [J]. J Am Chem Soc, 2001,
123(37): 9015-9020.

Petitou M, Duchaussoy P, Lederman I, et al. Synthesis of
heparin fragments: a methyl alpha-pentaoside with high
affinity for antithrombin III [J]. Carbohydr Res, 1987,
167: 67-75.

Richard J B H N, van den Berg, Daan Noort, et al.
Synthesis of pseudo-disaccharide analogues of lipid A:
haptens for the generation of antibodies with glycosidase
activity towards lipid A [J]. J Carbohyd Chem, 2002,
21(3): 167-188.



