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Synthesis and Proliferative Effects on T Lymphocytes of Novel
Thiazolidin-4-one Linked Pseudotrisaccharides
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Abstract Novel thiazolidin-4-one-linked pseudotrisaccharides 3a and 3b were synthesized by the one-pot tandem Staud-
inger/aza-Wittig/cyclization reaction at room temperature starting from a bis-azidosugar, a sugar aldehyde and mercaptoacetic
acid. The debenzoylation of 3a and 3b afforded the corresponding compounds 4a and 4b, respectively. The preliminary bio-
logical evaluation of compounds 4a and 4b showed that compounds 4a and 4b had significant effects on T-cell proliferation,

and hold potential as immunostimulating agents.
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REJ) SR AR A, WA TG PR B0 s B, vt & K
T WE M BT -4- W S8 A% R AR XUBE T R W
(C-pseudonucleosides FI pseudodisaccharides, 1), &
RRW], 2R GDRE DML T kT 40 0 1
FEUSIOL TR, AR SCAE SRR b, 3R 20 DUON B R hE
1. BEEE 2 RISk 2 ikl A Staudinger'/aza-
Wittig! VIR AU Bk N, TR A T M -4- i
HEAR = WEATAA) 3a F 3b, FELMORY 1S ZIAH N =) 4a
F1 4b, 1 Scheme 1 Fi7n. WLV T =FE 4a F1 4b
P T R EL A M S v . ORGSR R 1 Fp I 2
() Bk 2653 1) W, Schemes 2 A1 3.

1 SRIEERS
1.1 XE5IRF

Pt SGW® X-4 AU s LGl B 1 AL 1)l
5 BEH SGW® X-1 ABNEECACN e, Mrd 3t F
BRUKER AC-P600 (600 MHz)%! k% iS4 3G %2, TMS
HWER; o PERIS(ESD] FTICR-MS (Ionspec 7.0T)
TSI 52, 41 % ] BioRad 3550 TR i (Sl
€5 JENTHIRERS(200~300 H)R T B AL T 7=,
JISEA-A (Con AT Sigma 2w, ASCHT ] HARIR
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Reagents and conditions: (a) (i) PPhs, toluene, rt., 0.5 h; (ii)
HSCH,COOH, r.t., 2 h; (b) CH3ONa/CH30OH, dioxane, 2 h
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Reagents and conditions: (a) Ref. [19]; (b) NaBH4, MeOH/H,0, 0 C; (c)
TsCl, Pyr, 0 'C; (d) BzCl, Pyr, 0 °C, 10 h; (e) NaN3, DMF, 100 C

Scheme 2

Reagents and conditions: (a) Ref. [20]; (d) DMSO, toluene, Pyr, TFA,
DCC, r.t.

Scheme 3

I Ay oyt T AR B H TR AL B, Tk ik
IR,
1.2 (2R3RA4R5R)-25-—_ERPH-34-_FHEME
EMMSIRIE(1)E S L
1.2.1 (2R,3S,4S,5R)-2,5-—# F L -34-—H F v Sk
#(7)49 5 AR

$10.5 g (1.5 equiv.)BlIE AL AI(NaBH,)% T~ 50 mL
KA UK T N B4k A4 (28,38,48,5R)-5- 15 F -3 4-
TR I PY A -2- I (6) (30 @) 150 mL FEEIS R,
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50 min JEINSERE, EEEE, 4 h J§ TLC & b 5E 4,
INRLRN SR A0 KRN, B 28 I AR 28 JE <R
B, SRR Y. AR TR AL 2 BV EE) © (L8
LBE)=5 1 1115202 g IR ERERAE D T, IH 66.3%.
[a]f +90.4 (¢ 1.0, MeOH); "H NMR (600 MHz, CD;0D)
5: 3.64 (dd, J=12.0, 6.0 Hz, 2H), 3.73 (dd, J=12.0, 3.6
Hz, 2H), 3.83~3.86 (m, 2H), 3.97~3.98 (m, 2H); "°C
NMR (125 MHz, CD;0D) ¢: 61.9 (2C), 77.4 (2C), 83.7
(2C). HRMS (ESI) caled for CgH;,0OsNa (M—f-Na)+
187.0562, found 187.0565.
122 (2R3R4R,5R)-2,5- = (3t F FAABL A ) F K-
3,4- =K ¥ BL AL w9 Sk 7 (8) 49 A A,

¥ 202 g A& 7 180 mL MEBE VAR, LRV T,
I3 HE I R AU(TSC) 46.9 g (2 equiv.), 0.5 h Ji
TLC K0l e N 54, VKK T, 10 N S 12 i n 28
mL ZEFBEE(BZC, 2 equiv., J%RT— 584 OV 15D),
Wnseke, Mk, THEE=EEBEE, 1 h 5 TLC &l
RIN5EAL, H 2 mol/L #RIR¥H AR 55, H 4%
LTiE(200 mL X 2)AHL, 43, A HUAHFH AR £ #h7K (180
mL X 3)Pk, Jo/KBR BT, s ukds, WA RERR
MBS VAR ¢ (SRR CHE)=3.5 1 1]f3 21 g s
WEZALEY) 8, Wb RICR 36.2%. [a]p +20.6 (¢ 1.0,
EtOAc); 'H NMR (600 MHz, CDCl;) 6: 2.38 (s, 6H),
4.29~431 (m, 6H), 5.48 (d, J=2.4 Hz, 2H), 7.66 (d, J=
8.4 Hz, 4H), 7.47 (t, J=17.8 Hz, 4H), 7.61 (t, J=7.8 Hz,
2H), 7.77 (d, J=7.8 Hz, 4H), 8.01 (d, J=7.8Hz, 4H); "*C
NMR (125 MHz, CD;Cly) 6: 51.9 (2CH,), 79.2 (2C), 82.7
(2C), 128.6 (2C), 129.9 (2C), 133.8 (2C), 165.7 2C=O0).
HRMS (ESI) caled for Cs3H3pNO;;S;Na (M + Na)
703.1263, found 703.1260.
123 (2R3RAR,5R)-2,5-—& A F -3 4-— K FELEA,
w9 Sk (1) 694 A%,

¥ 21.0 g thEW 8 Wifkdt 50 mL — I HI It fi
(DMF), 7l 8.0 g &% AL HI(NaNs, 4 equiv.), H <
PRy WY 2.5 h 5, I#E 100 °C 2 J50RHR Y 58
4, WURZEE DMF, W45 HIE IR AT 43 B[ V(A i)
V(IR ZTE)=6 : 1115 9.1 g Wk ORERALE W 1, Wk
70.1%. [a]5 +8.8 (¢ 1.0, EtOAc); 'H NMR (600 MHz,
CDCly) 6: 3.67 (q, J=5.4 Hz, 2H), 3.72 (q, J=4.2 Hz,
2H), 4.49~4.50 (m, 2H), 5.65 (dd, J=3.6, 0.6 Hz, 2H),
7.50 (t, J=7.8 Hz, 4H), 7.62 (td, J=7.8, 0.6 Hz, 2H), 8.08
(dd, J=17.8, 0.6 Hz, 4H); °C NMR (125 MHz, CD;Cl;) o:
51.9 (2C), 79.2 (2C), 82.6 (2C), 128.6 (2C), 129.8 (2C),
133.7 (2C), 165.7 (2C =0). HRMS (ESI) caled for
CooH sNgOsNa (M+Na) ™ 445.1216, found 445.1218.
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1.3 (2S,35,4S,5R,6S)-6-FHEE-34,5-=ZFKRAMEAE
M S-2H-Mit IR -2- B B (2) B9 & A

¥ 35.6 g (2R3R.4S,5R,685)-2- ¥4 5 -6- F 45 3 -
3,4,5- = 2 FPV A8 L DU & -2 H-PEE PR (10) 15 @ 28 mL — F
FH(DMSO)H, =il ~, A 40 mL 2K, 5 mL ik
g, 3 mL =AM, 33.2 g “H IR ~E(DCC), X
I 45 RS, ) 0 N A e TR AT H AR R O R
(DCU), Z Hhdk, hKWR, HOR BRI, JoKi
FREET 1, HhUE, IRAGTH S VI, SREIRATE il o) 25
(VA @ (LR LT8)=3 © 1], 1526.8 g At fE{k1k
a2, WK 76.2%. m.p. 83~84 C; [aly +75.4 (¢ 1.0,
EtOAc); '"H NMR (600 MHz, CDCl5) &: 3.50 (s, 3H), 4.41
(dd, J=10.2, 1.8 Hz, 1H), 5.31 (dd, J=10.2, 4.2 Hz, 1H),
5.35 (d, J=4.2 Hz, 1H), 5.64 (t, J=9.6 Hz, 1H), 6.22 (t,
J=9.6 Hz, 1H), 7.29 (t, J=7.8 Hz, 2H), 7.36~7.43 (m,
6H), 7.51 (t, J=7.8 Hz, 2H), 7.88 (d, J=7.2 Hz, 2H), 7.95
(d, J=7.2 Hz, 2H), 7.99 (d, J=7.2 Hz, 2H), 9.72 (d, J=
1.8 Hz, 1H, CHO); >C NMR (125 MHz, CD:Cl;) 6: 56.2,
68.7, 69.7, 71.6, 72.8, 97.4, 128.3, 128.4, 128.4, 129.7,
129.9, 133.2, 133.5, 133.5, 165.4, 165.7, 195.5 (CHO).
HRMS (ESI) calcd for CygHp409Na (M+Na)+, 527.1298,
found 527.1300.
1.4 (5,9-3,3-{[(2R,3R,4R,5R)-3,4- — X ¥ BL A L v
2k -2,5- = K] = (2 F AK)} = {2-[(3R.4S,5R,65)-6-
AL -3,4,5- = KV BLEA L v S -2H-vh o -2- 3k R e
Yz -4-BR ) (3) 49 A A%,

¥ 1.0 g (LAY 1 IRAE 15 mL TR 2K, Bt
PRI 1.4 g (2.2 equiv.) =56, RAMRY, SR
$£ 0.5 h J5, TLC MR 1 7HK, RIEIMA 24 ¢ 2
equiv)EY) 2. EiRBFE 05 h )5, HIMASEE O
0.65 mL (4 equiv.), kS HFE 2 h J5, TLC W W
A NG (15 mL) LR LB, FH A FImR R A v
R, TCKBRIREE T4, Bk dE. IRAR AR A 2 K
SFEVOREED) - LR OTE)=3 1], &2 M
ali i SRR 1) 3a Fll 3b.

(R,R.S.5)-3,3"-{[(2R,3R,AR,5R)-3,4- — /% /I I 48 L Y
IR -2,5- 3 (O 3%} — {2-[(3R,4S,5R,65)-6- F
SAHE-3,4,5- — % I AU DY -2 H- MO R - 2- 1 1 e -4~
fidy (3a): LOMPIRY, HE 4.4%. [a]d +20.4 (c 1.0,
EtOAc); 'H NMR (600 MHz, CDCl;) 6: 3.18 (d, J=15.6
Hz, 2H), 3.34 (s, 6H), 3.44 (d, J=15.0 Hz, 2H), 3.71 (d,
J=15.6 Hz, 2H), 3.95 (dd, J=14.4, 42 Hz, 2H), 4.15~
4.29 (m, 2H), 4.45 (dd, J=10.2, 2.4 Hz, 2H), 5.14 (dd, J=
13.2, 3.6 Hz, 4H), 5.24 (brs, 2H), 5.30 (d, J=3.6 Hz, 2H),
5.85 (t, J=9.6 Hz, 2H), 6.04 (t, J=9.6 Hz, 2H), 7.22~

http://sioc-journal.cn/ 945
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7.29 (m, 10H), 7.36~7.43 (m, 10H), 7.51~7.54 (m, 4H),
7.79 (d, J=7.2 Hz, 4H), 7.83 (d, J=7.2 Hz, 4H), 7.96 (d,
J=17.2 Hz, 4H), 8.09 (d, J=7.2 Hz, 4H); C NMR (125
MHz, CD,Cly) d: 31.6, 45.4, 55.9, 62.1, 70.5, 71.6, 79.0,
81.8, 97.1, 128.5~133.7 (Ph-C), 165.3, 165.4, 165.7 (2C),
171.8 (2C). HRMS (ESI) calcd for CgoH7oN,0,3S,Na (M+
Na)® 1513.3690, found 1513.3692.

(R.S,S,5)-3,3'-{[(2R,3RAR,5R)-3,4- — 7K 1 it % J& Y
S -2,5- - FE] (O H 3E)} — {2-[(3R,4S,5R,65)-6-
AR H-3,4,5- — R P I A0 DY S -2 HE- ML R - 2 VW A -4 -
fiil} (3b): TRy, WK 18.3%. [ald +35.4 (¢ 1.0,
EtOAc); '"H NMR (600 MHz, CDCl;) d: 3.18~3.26 (m,
2H), 3.32 (s, 3H), 3.50 (s, 3H), 3.38 (d, J=4.8 Hz, 1H),
3.40 (d, J=4.8 Hz, 1H), 3.70 (d, J=4.8 Hz, 1H), 3.72 (d,
J=4.8 Hz, 1H), 3.79~3.82 (m, 1H), 3.97 (dd, J=13.8,
4.2 Hz, 2H), 4.20~4.23 (m, 1H), 4.29 (q, J=7.2 Hz, 1H),
3.40 (d, J=10.2 Hz, 1H), 4.45 (dd, J=10.2, 3.0 Hz, 1H),
4.66 (s, 1H), 5.06 (t, J=3.0 Hz, 1H), 5.14~5.15 (m, 3H),
5.19 (t, J=2.4 Hz, 1H), 5.22 (dd, J=10.2, 2.4 Hz, 1H),
5.30 (q, J=3.0, 3.0 Hz, 1H), 5.59 (t, J=3.0 Hz, 1H), 5.93
(t, J=9.0 Hz, 1H), 6.01~6.03 (m, 1H), 6.12 (t, J=10.2
Hz, 1H), 7.04~7.10 (m, 3H), 7.17~7.22 (m, 7H), 7.29~
7.50 (m, 14H), 7.46~7.56 (m, 2H), 7.71~7.80 (m, 6H),
7.88~7.94 (m, 8H); *C NMR (125 MHz, CD,Cl3) §: 31.6,
42.1, 44.7, 56.0, 56.0, 61.1, 61.8, 68.0, 68.7, 68.9, 70.0,
70.4, 70.6, 71.7, 79.0, 80.3, 80.6, 81.1, 81.6, 97.1, 97.1,
128.2, 128.3, 128.4, 128.5, 128.5, 128.6, 129.6, 129.7,
129.8, 129.9, 130.0, 130.1, 133.1, 133.2, 133.3, 133.4,
133.6, 1 165.3, 165.4, 165.7, 165.8, 166.1, 171.9, 173.0.
HRMS (ESI) caled for CgH7N,03S,Na (M + Na) *
1513.3690, found 1513.3686.
1.5 (S,5)-3,3-{[(2R,3S,4S,5R)-3,4- — # 3 v9 A7k "h -
2,5- =)= (¥ 3)} = {2-[(35,45,5R,65)-3,4,5- = %
H-6-F A9 R-2H-vth i -2- AL R v b -4-BR ) (4) 69 4
AR,

14 40.0 mg (&) 3a BEREA RS 1 mL Jo/K F AN
3 mL “EANHINREGEB T, REIMAN 147 mg (2
equiv.) ) FEER, EHRHEEE 2 h, TLC MR Rk i R 5¢ 4,
BN BH B 504 g =08 360 15 min, TPAIE bk, gk
a4, IRATHIEIRATE 2 IR B (LR LTR) - V() =
10 : 1118 12.0 mg Jo k¥ (R,R,S,S)-3,3"-{[(2R.3S,
48,5R)-3,4- ¥ HE Y AW -2,5- k) (I F )Y
{2-[(35,45,5R,65)-3,4,5- = ¥ It -6- A FE VU S -2 H- ML i -
2-JL\HEMEE-4- ) (4a), F7F 67.8%. [ald +9.4 (¢ 1.0,
MeOH); '"H NMR (600 MHz, CD;0D) ¢: 3.34 (d, J=3.6
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Hz, 2H), 3.39 (dd, J=9.0, 3.6 Hz, 2H), 3.47 (s, 6H), 3.52
(t, J=9.6 Hz, 2H), 3.58 (t, J=9.6 Hz, 2H), 3.78~3.82 (m,
4H), 3.85 (dd, J=9.6, 1.2 Hz, 2H), 4.02 (dd, J=14.4, 2.4
Hz, 4H), 4.71 (d, J=4.2 Hz, 2H), 5.41 (brs, 2H); *C NMR
(125 MHz, CD,0D) d: 19.5, 32.3, 54.5, 60.2, 63.5, 71.1,
72.0, 72.9, 74.1, 79.8, 82.3, 100.0, 171.7, 173.8. HRMS
(ESI) caled for CyyH3gN,O(5S,Na (M—I—Na)+ 681.1591,
found 681.1584.

[ b7 v A3 3 RS Y (RS,S,S)-3,3-
{[(2R,3S,4S,5R)-3,4- —F2 KL PUS WM -2,5- —FE] (. /1
F) T {2-[(35,45,5R,65)-3,4,5- = L Hk-6- A L DU A -2 H-
ML g -2 - |BE M -4- il } (4b), 77 70.2%. m.p. 171.8~
173.1 C; [a]p +19.8 (¢ 1.0, MeOH); '"H NMR (600
MHz, CD;0D) é: 3.21 (q, J=7.2 Hz, 1H), 3.32 (s, 3H),
3.35(q, J=4.2 Hz, 2H), 3.37 (brs, 1H), 3.41 (q, J=4.2 Hz,
2H), 3.45 (s, 3H), 3.47 (d, J=9.0 Hz, 1H), 3.56~3.59 (m,
2H), 3.61~3.66 (m, 2H), 3.73 (dd, J=15.0, 1.2 Hz, 1H),
3.80 (dd, J=6.0, 5.4 Hz, 1H), 3.89 (t, J=>5.4 Hz, 1H), 3.91
(dd, J=9.0, 1.8 Hz, 1H), 3.94~3.99 (m, 2H), 4.04 (t, J=
3.0 Hz, 1H), 4.06~4.07 (m, 2H), 4.68~4.81 (m, 2H), 5.24
(s, 1H), 5.33 (s, 1H); *C NMR (125 MHz, CD;0D) :
32.0, 32.2, 42.9, 46.4, 47.6, 54.5, 54.6, 62.4, 63.4, 69.7,
71.1, 712, 71.7, 71.9, 72.0, 73.6, 74.0, 78.7, 79.8, 80.3,
82.2, 100.0, 100.1, 173.6, 174.1. HRMS (ESI) calcd for
Ca4H3sN>0,5S,Na (M+Na)* 681.1591, found 681.1590.
1.6 &Y 43R TiHEMEEENSIE
1.6.1 > SR e, m e, 25 i 0 ) &

FHHENE F1Ab %t BALD/C /N, HIBUARZ Y 5 min,
H 75% 2T /N B 3 min, W IR T 2 BT T BB,
I HE B B s IR rh, B iR A AL 2R,
RPMI-1640 53 W0yl 8 4 21 T0F B s ch S A
W BEIR Eh 22 pP R (PBS WO B, T BN 41 s, i
200 H 5, R 1 20 0 40 BB E T RO R 1500
r/min B0 15 min. 5% FJZHEM, I Tris-NH,Cl I 9
fEARF 0.83 g/100 mL 1A FE (NHLCOH S 1 54 FR
2.06 g/100 mL [ Tris-HCL ¥ ¥#(pH 7.65)i# 5, H NH,C1
W pH (2 7.2)3MR LT A0, =EMEE S min, DIFRE
SUANM, DSOS BT B PiiE BT A — R A
H AR, H RPMI-1640 B5373 1000 r/min 250 10
min PRGN 3 K, DABR SRR &AL, R Rl
A M TR, 7R 37 °C, 5% CO, Bi A
F& 2 h, DABRZGEEANf, WSCER A I HE 1 41 H s B A
JERAR A . S W G T R, BB RS, WA R ECR
T 95%, % H.
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1.6.2 Ao 4 x5 R T M & fiedg sh 69 3¢
3R 732 4 TR /S BRUIIRR B4 P vk, A 44 e
WSE N 5X10°Ay/mL, K& 4 %5 ) 5 H H-A (Con
A)YEF/NR T WRE g3 EEH. LAY 4+Con A
41: 96 FLANMUBEEFEACT NN 90 wL/FLIR B 40 Ak vk,
FEARFLINA S Con A () RPMI-1640 H;37¥(Con A Jite:
WIEH 20 pg/mL), et G9) 4 AR 4Rk
43510 5, 10, 25, 50, 100 pmolsL ™" ¢ — FTRIKE 4 4
AL, IFBARINFE S Ak S Al B A Un Con A R R4N

2 5%I11 CO, £ R 435597 72 h e AEFLn DY PR s i
(MTT) 10 pL (5 gL)4REENFH 4 h, 7% B3, Rakidl
A 100 uL DMSO % MTT B0, FH B0 4% 8
R, AR SIS RO B 570 nm
WAKE IR ICIE As70 e TEIEHR I F(%) =4 w50 —

2 HR5HE
21 ERATRBRENE 1 F TR 2 &M

Lo B AR R 1 6 S i Scheme 2 JE1T.
PLTT 5 D-Z HE A 40 B $h 198 58 (5) M J5Uk}, 4% SCmR[19107 72
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Figure 3 The effects of compounds 4a and 4b on Con
A-induced splenocyte proliferation

Data are means+SEM of at least three independent experiments. p<<

0.001 with respect to the untreated cells; *p<<0.05, **p<<0.01, ***p<<
0.001 with respect to the Con A-treated cells
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