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Synthesis of N-(9-fluoren ylmethoxycarbonyD)-O-(2,3 .4, 6-tetra-O-benzyl-a-D-galactopyranosyl)-L-serine
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[Abstract] Objective To obtain fully protected glyco amino acid for synthesis of various glycopeptides. Methods With
galactose as the initial compound, the full benzyl protected B-D-1-thio-galactopyranoside (5) was obtained after 5 steps of
reactions. Then it was used as donor for glycosylation with Fmoc-Ser-OAlly to yield fully protected glyco amino acid. Finally,
the allyl group was removed to obtain the objective glyco amino acid (1). Results The structures of the intermediate and
objective compounds were confirmed by MS, '"HNMR and "CNMR, and the target glyco amino acid was obtained.
Conclusion The present synthetic method is simple to perform and can be widely used; meanwhile, the protective base can be
casily removed. The target glyco amino acid is suitable for synthesis of various glycopeptides.
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BT 3 ZF s = JH 5 40 50 B A C 11 e Ak A A AL 2%
il . ZM@H@%%I%%&;IJHKE’AE,ﬂt
45 :F20071205,99 %) | TR A1 (1 24 4 A b 24l R A
FR2N &, 4t 5. F20090911, 98%) . X Bl % i B
(Aladdin, 41t %5 : 200807121, 99 %) . IR (BnBr., Ac-
ros. fit 5 : 105871000, 97 %) . U T @l fk #% ( TBAIL,
Aladdin, L5 :11401,98 %) . H i ([ 25 48 A fk % it
FIA BR A 7 L5 . T20100331,95%) L 4l ([ 24 4E 14
2R A R A F) L 4520061108, 95 %) L 0 (=%

Fewe) L (Aladdin, #E 5. 29339, 98 %) = Ji H fief
R (TCIL, it 5. T0751, 97 %) | % R 45 ( Aladdin, it
5 13083, 95%) . M N O R ( Acros, #it =
102902500,99 %) . N-H B e (TCLL it % . M0147,
98 %) .~ H It (Acros, It %5 . 348460010,99 %) . 1N
i [ 245 42 A b 2 X 0 A BRA F] L ik %5 . 20100409,
99%) . N, N-—= H & I it ik (DMF, Acros, fit 5.
116220010,99%) ,
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1 Synthetic route of compound 1

Reagents and conditions: (a) Ac;O, AcONa, reflux, 8 h, in 69. 8% yield; (b) p-thiocresol, DCM, BF; «

Et2O. 2 h. in 63. 8% yield; (c)

CH3;ONa-CH3;O0H. then BnBr, NaH, DMF,in 57. 9% vyield; (d) NIS, TfOH, Molecular sieves 4A, DCM, —30°C,in 49. 4% yield; (e)
Ce2CO3, Allyl bromide, DMF, r.t, 10 h, in 75. 9% yield; (f) (Ph;P),Pd. NMA, THF, r.t, 5 h, in 83. 8% yield

1.2 o3 esem I 2020.0 g, 111.1
mmol) , i B2 #4 (23. 6 g, 288. 6 mmol) ¥ fit T 380
ml i R BF A AR L 8 hy R 45 R L TR A
AFN oK e 2 b A R AR v g
WEVFRMOKR RS AR EELS S A ah K3
(30.0 @), = F K 69. 8%, M 4F m. p. 140. 6 ~
141.5°C, 53CHk[8]—3%.
1.3 tbdanbi WRRPETT B EEY
3(10.0 g, 25. 6 mmol) , XF ! A A Wy (6. 0 g, 48. 8
mmoD) ¥ 100 ml oK AW ke, vKIn %4 2
& HA BF, « Et,O (8.0 ml, 62. 8 mmol) . $it % 5 )i
2 by SR RAR AR AN NaHCO, % 3 A1 NaCl 7K
VW UR VA A HLJZ DG K B TR 40 T s vk 4 = T L Bk
AR g alifk CROlEE - ZPROTR=6: .15

HEBm AR 4(7.4 g, 7% N 63.8%, MH m. p.

115.8~116.1°C ., 5 3CHR[9]—%K,

1.4 fbhsubm BKiaEW4 (5.0 ¢.11.0
mmoD) % fift T H B 4% W (45 ml, 0. 05 mol/L) ., %
T HE 2 h.fir\“%n’ﬁjz}: FH H " A2 # 8 B 4 52 I
WUE & o PR, U8 S R R E T 50 ml JE K
DMF %%, B J5 m A TBAI (343 mg,0. 87 mmol)
M1 BnBr (6.5 ml, 52. 23 mmol) , 52 )W 1A £ JH vk i [
E 0CZJ5.MA NaH (1. 83 g,45. 75 mmol) , JZ i
5 hy NS5 S . NH,CLE 3 KL A i A
NaHCO, W . 2R J5 FH £ 2016 76 L, A HILJZ FH AR A
NaCl ¥ W U6 . B H JCK B R a0 T 0 s e 4 &2 1 %
MY AR R aifl CEmEE - ZRZTR =8 ¢ 1
&Y 5 (3 @, 5% N 57. 9%, ' HNMR (CDCI,,
600 MHz).:7.46 (d.2H,J=8.1 Hz).7.38 (d,3H,
J=7.2 Hz), 7.24~7.35 (m,18H),6. 97 ~7. 00
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(m,2H),4.95 (d,1H,J=11.5 Hz),4.80 (d.,1H,
J=10. 3Hz),4. 68 ~4. 78 (m,3H).4.55~4. 65
(m,2H) ,4. 37~4.51 (m,2H),3.96 (d,1H,J =
2.5 Hz).,3.91 (t,1H.J=9.4 Hz),3. 65 (d.2H,
J=6.4 Hz),3.54~3.61 (m,2H),2.27 (s,3H);
“CNMR (CDCl;, 125 MHz): 135. 06, 134. 69,
134.54,134. 19,133, 34,128. 38,126. 51, 125. 73,
124. 59,124, 49,124, 35,124. 08,124, 02,123. 94,
123. 84, 123. 76, 123. 60, 84. 29, 80. 50, 73. 63,
73.53,71. 77,70. 65,69. 96,69. 77,68. 97, 65. 063
m/z Cy HixO;S [M~+Na] " :669. 90,

1.5 A&7 abmk WIRPEMT B ED
6 (10.0 g.30.5 mmol) ¥ T 88 ml Jo/K H e, i
A Ce;CO; (5.0 g,15. 4 mmol) . il FHEHE 2 h, I
FEV 45 5 5% B9 W DMF 3 . I A s IR IR (3. 2
ml,36. 9 mmol), iR FHFE I 8 h, A HBULIE
AR s SN 8 B T TE W A e R R R R UE
SR R E T 5% B AR R T A4k (RO - SR
LlE=2: D BHEKHAEK 78.5 ) . J7FRT5.9%,
"HNMR (CDCl;,600 MHz):7.74 (d,2H,J=7.5
Hz),7.58 (s,2H).7.34~7.43 (m,2H),7. 30 (t,
2H,J=7.4 Hz),5. 76 ~5. 95 (m,2H),5. 33 (d,
1H,J=17.3 Hz).5.18~5.26 (m,1H),4. 66 (d,
2H,J=3.7 Hz),4.32~4.54 (m,3H).4. 21 (t,
1H,J =6.9 Hz),3.98 (s, 1H),3. 91 (s, 1H);
“CNMR (CDCls, 125 MHz): 166. 42, 152. 47,
140.00,139. 88,137. 51,137. 48,127. 55, 123. 90,
123.25,121. 23, 116. 15, 115. 07, 63. 41, 62. 46,
59.36,52. 35,43. 34;m/z Cyy Huy NO; [M+Na] " .
390. 63,

1.6 A& 8 abm WARPEMT KED
7 (1.0 g,2.7 mmol) ,5(2. 6 g,4. 0 mmol) ,4A K43
T (5.0 @) A1 N-fL T —®EW % (1. 4 g,6. 3 mmol)
T 100 ml G H e BRI 2 —30°C L HE 0.5
h; ¥ TEOH (0.1 ml, 1.4 mmol)ZE18 hin A 3 Jz ¥ 4
F i B 30 ming S 58 UG = SRR i U8
Bk 254 F 0, W8 Na, S, O, 7K % RN AT NaCl /K
VSR VR B T K B R A T4 s e uE vk 4 L AR BB W
RN dife CHmBE - CIROTR=7: 1. S kE
Y18 (1.2 @) . F"%F K 49.4%, "HNMR (CDCl;,600
MHz).7.86 (d,2H,J=7.3 Hz),7.70 (d,2H,J =
7.5 Hz),7.32~7.58 (m,27H),6.37 (d,1H,J =
9.0 Hz),5.90~6. 06 (m,1H),5.43 (d,1H,J =

16.9 Hz),5.31 (d,1H,J=10.3 Hz),5.07 (d,1H,
J=11.3 Hz),4.82~5.00 (m,4H),4. 64 ~4. 81
(m,5H).4.61 (d.1H.J=12.0 Hz),4. 42~4.55
(m,3H),4.27~4.38 (m,2H),4. 14 ~4. 22 (m,
1H) ,4.04~4.13 (m,2H),3. 94~4. 03 (m,2H);
"CNMR (CDCly, 125 MHz): 165. 95, 152, 29,
140.12,140. 07, 137. 48,134, 91,134, 79, 134. 75,
134.15,127. 84,124. 53,124. 50, 124. 40, 124. 37,
124.00,123. 88,123. 81,123. 78,123. 69, 123. 64,
123.23, 121. 35, 116. 10, 114. 77, 95. 85 (C-1),
74.90,72. 69,71. 20, 70. 94, 69. 59, 69. 49, 69. 30,
66.58,66. 31,65. 20,63. 27,62. 28,51. 01,43. 36;
m/z Css HisNOWw[M+Na] " :913. 21,

1.7 BARKSH 196Kk KikEW S (1.0 g,
1. 12 mmoD & f#F 15 ml THF .l A Pd(PPhs),
(129.5 mg,0. 1 mmoD), B 5 I A N-H 2% (1. 2
ml,11. 2 mmol) , &k T HEHE SN 2 hi ) 45 W
Wi AR Y A E AT A R TR O TR =
L1, Wk : HEE=10: 1), AW 1(800
mg), 2R N 83. 8%, HNMR (CDCl, : CD;OD=
4:1,600 MH2):7. 74 (d,2H.J=7.4 Hz),7. 61
(d,2H,J =5.9 Hz),4.91 (d,1H,J = 16. 3Hz),
4.79 (d,1H,J =11.5 Hz),4.70~4. 75 (m,2H),
4.68 (d,1H,J=11.5 Hz),4.55 (d,1H.J=11.3
Hz).4.48 (t,2H,J=11.6 Hz),4. 30 ~4. 40 (m,
3H).4.20 (t,1H.,J =7.2 Hz),4. 06-4. 13 (m,
1H) ,4.00~4. 06 (m,2H),3.80~4.00 (m,1H),
3.50~3. 60 (m, 1H), 3. 42~ 3. 50 (m, 1H);
BCNMR (CDCly: CD; OD =4 : 1,125 MHz):
172.01,156. 48,143. 65, 141. 05, 138. 36, 138. 18,
137.73,137. 54,128. 78,128. 20,128. 17, 128. 15,
128.03,127. 69,127. 57,127. 50, 127. 46, 127. 38,
127.31, 126. 85, 124. 95, 119. 68, 98. 41 (C-1),
78.42,76. 26,74. 62,73. 19,72. 85,69. 59, 68. 66,
68.60,66.83,54. 12,46. 90;m/z Cs, H;y NOy [ M—
H] :848. 34,

2 ZRFTE

2.1 AEpeakeh ks BEOEAR 1 A0S AL U E
A3 . b OB L = S0 e TR AR (B 2) Sk
A AR AP 0 J0CH 1 A o A0 R0 A9 W 2 BE TR L HAOR
R 4005100 WA 4 R R 7 = S0 i TR A
RAR R (E T M B0 PR A O DOk L T HL 2 R e B
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Fig 2 Most used glycosyl donors for glycosylation

2.2 AW SE5AYT AR E TERTE
FACM L FUREG LA 5 5 R Z 1k 7 bR b
FRE s R, TRl LB 2 7 2 S U R AE A AR
S 5500 S8 EE YR o L LAY 8 1)
Uity FE B B AL 2E LR AE 96. 0 Ze A, 5 SCEY Y R TE Y o
a0 P g R — B, T ) 2 S5 A8 1 B R R S SR R A S
JTE 100. 0 LA b, 5540, an 5 R A 0k AR R fR 4
SE LA B R LR O B A A B L R R
VER R IR ALES 2 I 6 L i EL AT DA 3 8 4 1 45 3]
o P TR B B S L R L TLC AR I e i 7 o 3 Ak )2 I 7=
Wik o F RN EE ),

HAT . 56T 3 R i S04 2 2 1R 1) 45 o fif
A GE A LU R Y &0t 5 P RN A
AR RN T H bR iE L R, 2 A 2w gy PR RS I
NMR WBEUE . %G By v 6 5 47 L3 T Al 2
RIFEE SR I & . 5340, B A& 4t ml b
JIK BB R A B 0 HE T A A e U R
5 BT 45 A8 R R RS 2R 0 B R
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