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Synthesis of 6-Alkoxyl-2-propylthio-8-azapurine Nucleosides and
Their Antiplatelet Aggregation Activity Evaluation

Deng, Conger Li, Shunlai Liu, Xiangwei Du, Hongguang™

(College of Science, Beijing University of Chemical Technology, Beijing 100029)

Abstract 2-Thiobarbituric acid (1) was converted to 4,6-dichloro-5-nitro-2-propylthiopyrimidine (4) via S-alkylation, nitra-
tion and chlorination. Followed by azide and reduction reaction of azido, 1-O-acetyl-2,3,5-tri-O-benzoyl-f-D-ribofuranose (5)
was converted to 1-amino-2,3,5-tri-O-benzoyl-f-D-ribofuranose (7). 9-[(2',3',5'-Tri-O-benzoyl)-f-D-ribofuranosyl]-6-chloro-
2-propylthio-8-azapurine (10) was obtained via nucleophilic substitution of 7 with 4, reduction, diazotization and coupling
reaction. Nucleophilic displacement of the chloride in 10 with various alcohols and deprotection afforded 6-alkoxyl-2-propyl-
thio-8-azapurine nucleosides (11). Their structures were identified by 'H NMR, *C NMR, IR and HRMS techniques.

Moreover, the antiplatelet aggregation activities of compounds 11 were measured.

Keywords 8-azapurine nucleosides; synthesis; characterization; antiplatelet aggregation
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LA, AU XA FT AU TR -2 AR s
FTEEMI A AP N ESR S PEREAT T 5. 2 H Al
Sk, 5 61 A KE I ) 8- AR AZ 1) A A A=)
TEPEF AR, ASCLL 2-BARE 2R S 1-0- Ll E-
2,3,5- —-O-ZK F L -B-D-WR g A% B Al aa JsUkl, it &
BT 10 FhoA ILARGE 1) 6~ 58 2 -2- P J25 - 8- AL A W 1%
Hih-&4, #id "TH NMR, °C NMR, IR 1 HRMS 255} H:
SERMIHEATRAE, JEEXIX 10 FLEWHEAT T il MR

WERTEYERTIAR, A g2k in Scheme 2 FioR.
1 SRS
& 5
XT-4A T DA e, Bk SR 2= A A R
N F) (B E T AR IE); Nicolet 5700 s BL 2R 6 21 4hHly
4%, [ Thermo Electron Corporation; Bruker 400
MHz #% i ILPRA(TMS 25 I #x), #8E Bruker 2 #);
Agilent TOF-6210 R =20 iciti A%, S&[E Agilent A ],
Chrono-Log Model 400VS If/MREEFHEAL, FEE Chrono-
Log A#. 2-BifCELLZIR, WM H 2 &Rtk T4
BRA T 1-0- 2k HE-2,3,5- = -0- 7% ik 3k -p-D-WR i %
B, RS S — ML TE R AR MUAkE. oKDY S
By S NN- 55N S RGN o b2k,
12 KWHZE
1.2.1  4,6- =K -2-FARIEZ(2) 896 AR
PEHE R H NaOH [f 14 27.8 g (0.7 mol)ZE M HunA
200 mL ZKH. RS8R, HEAN RONAR RV H1 2 =0
J&, 4NN 100 mL 7K1 100 mL 2. K 2-BiAR I L 2%
100.0 g (0.7 mo)ZME MM NAK R, fF58 Wit )G,
{4 INMACIE %€ 68 mL (0.7 mol). =i F A 72 h, &
NARZR AT KR R DTIE A . el 2 g A 22 b ) K3
37, F 4 mol/L 7 £ IR 1Y pH=3. Wk HhiE, J-H
IKAD B ORFPERIE Y, TG E] 90.2 g A £
2181 2% %5 70%. m.p. 159~178 “CCCHk{E! 160~180
).
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1.2.2 5-mik-4,6-— 5K -2-R AL (3) 896 A,

FREL 20.0 g (0.1 mo)IHLAY) 2, WL fH— /N
SYETZH8MF, N 200 mL UKEGER 1A R, 4R
JE NN 15 mL (0.3 mol), #iHkE FZEETHE S 50
C. DEZ KM RNVARRT IR TR EY) 2, #
T IIRHH BE AR PR RIELEAE 50~60 C 2 [0, Bkl seke
Ja LR 55 C A, RV 1 h JEts il frfh &R
WA R WG, ROV IR RN L B UKOKIRS
Yk, KR AR, R HE, IR S K
VEIEVHER] 174 g W EREA 3, 7N 70%. mup.
197~198 CCCHRE"! 197~198 C).

123 5-AHA-2-AARI-4,6-— R B (4) 86,

FREX 5.0 g (21.6 mmo)fb &4 3 B+ = IR,
IO =5 17 mL (182.9 mmol ) HE AR, 2218 N
N,N-"H 2K 6.0 mL (47.5 mmol), i In5e 55 THiE
R, REFER RN 1 h JEE R, ARANEE
MR R NG I K VKK IR G, FEA R
AR 10 CRAUR. W se S JEHidE: 30 min, 7840 /K i
I = SRR ST RE(15 mL X 3% K Al AT
O, AIFA N, SRR T, I8, k78
BRyE e, R A (A M a ks, v v=
12 8)/r IRl 5135 5.5 g AR 47, P2y 94%.
124 1-&RI-23,5-=-0-% F BRI -B-D-"k a5 4%
(6)895- A%,

FREX 10.0 g (19.8 mmol)fb &4 5 & T H LIBEf
AN 100 mL SR PO LSS, A 1.5 g (22.6
mmol) NaN; FIG/K VY5404 4 mL (34.2 mmol), il
PEPE N, TLC WA Wi LR LB/ A7k, Ve V=1 :
10), RMNVZHE, mEZRTIIA 40 mL 7K, H 2 mol/L
(1) NaOH 17 pH £ PE. F & F%E(15 mL X 3)%} e
NRIEAT R, A AU, SRR RN T, 1IE,
IR 28 BRI R 5 15 BC EOR B =4 KL ) A kT
(LR CE/ATMTE, Vo V=1 10)/r B$ealij5195) 8.2 g
IR U A 61, 7Rl 85%.

1.2.5  4-[(2,3",5"-=-0-3K ¥ BtIL)-p-D-wk Az 48 3L R
F-5-A K -2- R ALK -6- 2K 2 (8) 894 A,

FREX 20.0 g (41.0 mmol)fb &) 6 BT — LIbeif,
A 250 mL 418 SEsR @S, i 0.2 g PA/C, JF
MR RFIEAES, Bl RN 12 he 2R
&Y 7 =R VIEEARRE, FILOET 8, Hig
1T R V.

FREC11.0 g (41.0 mmol)fb &4 4 B T = LR,
BN 20 mL PUEUEIE 5 11 mL (63.0 mmol) N,N- 54
SO W, TR RN A 7 i na ke
J TG /KGR BRAN FF s S I R AR R, I 45 1F T I
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W2 40 C, ] 5 h. N 5E R OR 25 BRI, R
MR ISR CWR/AMEE, VD Vy=1 " 8)/r Ek4l)5
133 15.4 g IRB AR 8, 72K 54%, m.p. 138~140
‘C; '"H NMR (400 MHz, CDCl;) §: 8.35 (d, J=7.4 Hz, 1H,
NH), 8.10~7.95 (m, 6H, o-ArH), 7.59~7.54 (m, 3H,
p-ArH), 7.47~7.35 (m, 6H, m-ArH), 6.32 (dd, J=7.4, 4.2
Hz, 1H, H-3"), 5.88~5.84 (m, 2H, H-1', H-2"), 4.74~4.62
(m, 3H, H-4', H-5'a, H-5'8), 3.10 ~2.97 (m, 2H,
SCH,CH,- CH;), 1.68 (sextet, J=7.2 Hz, 2H, SCH,CH,-
CHs), 0.94 (t, J=7.3 Hz, 3H, SCH,CH,CH3); *C NMR
(100 MHz, CDCly) d: 174.56, 166.20, 165.31, 165.25,
155.07, 154.72, 133.81, 133.71, 133.47, 129.89, 129.78,
129.72, 129.32, 128.65, 128.56, 128.54, 124.09, 84.93,
79.70, 74.63, 71.62, 63.74, 33.73, 22.20, 13.38; IR (KBr)
v: 3429, 2965, 1727, 1565, 1511, 1326, 1268, 1227, 1112,
1069, 710 cm '; HRMS (ESI) caled for Ci3HzoCIN,OsS
[M+H]" 693.1422, found 693.1407.

1.2.6 5-8#-4-[(2',3",5'-=-0-K F BiL)-p-D-7% 4%
M )RR -2- R B -6- 2 E 7 (9) 696 A%,

R 15.4 g (22.2 mmol)fb &4 8 %1 200 mL K
FRHR, IIN 10.0 g (179.1 mmol)id J5iky, H i Noisk
N 48 h. /K, H 4R ZBE(15 mL X 3)XF 5 W sk
TR, HIFHPIU. SRR g, g, Wk
RS ARG E ). M= EFE AR (L% LB/
FEE, VL v=1 1 5) 0 B A E 135 13.0 g s AR AR
WAk 91 7=l 88%.

1.2.7  9-[(2,3,5- = -O- KX ¥ Bt A )-B-D- vk v A% 4%
H]-2-F AR -6-F-8- 42 "2 (10) 496 A%,

FRI 13.3 g (20.0 mmol)fb &4 9 %51 200 mL K
Berh. 1) SONAR RN 20 mL /K, fEUKERB AE T
VAR ZRURERE S 0 C. K 1.6 g (23.2 mmol) IV AH R
WT 5 mL K, SASRINN RNAR R, 0 R il
VAR REEE S CLUR. Wnsete)E, 5 CLLUR &
N1 h, G A 50 CRITEE/KBH4REE RN 1.5 h.
K, A& F RS mL X 3R S R TR, &
FHANUAH. STKEREN T8, U8, W ZEBREH G
MRV Y). K=& RO (LR LBE/ A, Ve
V=1 : 8)/r B4l J5 135 11.5 g MM ol ik 10, %N
85%. m.p. 122~124 °C; '"H NMR (400 MHz, CDCl;) ¢:
7.99~7.97 (m, 6H, o-ArH), 7.60~7.53 (m, 3H, p-ArH),
7.42~7.37 (m, 6H, m-ArH), 6.79 (d, J=2.5 Hz, 1H, H-1"),
6.55 (q, J=2.8 Hz, 1H, H-2"), 6.34 (t, J=6.0 Hz, 1H,
H-3'), 4.93 (q, J=4.8 Hz, 1H, H-4), 4.82~4.78 (m, 1H,
H-5'a), 4.66~4.62 (m, 1H, H-5'8), 3.30~3.20 (m, 2H,
SCH,CH,CH;), 1.80 (sextet, J=7.3 Hz, 2H, SCH,-

http://sioc-journal.cn/ 1743
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CH,CH,), 1.05 (t, J=7.3 Hz, 3H, SCH,CH,CH,); "
NMR (100 MHz, CDCly) &: 173.11, 166.07, 165.11,
165.03, 153.39, 150.62, 133.93, 133.73, 133.31, 132.06,
129.87, 129.83, 129.71, 129.24, 128.62, 128.55, 128.44,
88.42, 80.69, 74.19, 71.46, 63.26, 33.87, 21.89, 13.41; IR
(KBr) v: 3435, 3061, 2961, 2875, 1723, 1711, 1587, 1554,
1452, 1268, 1141, 1128, 1093, 1068, 979, 710 cm ';
HRMS (ESI) caled for Cs3H,3CINsNaO,;S [M—|—Na]+
696.1296, found 696.1290.
12.8 6% A -2-AFA-8- R I2b 4z
8945 A%,

G HTE A K 0.04 g (1.9 mmol) 4 JEEN 22 it A\ 2
15 mL FIEErR, 38 Y 0 A% R FF Al — R R R v A &R
0.5 g (0.7 mmol)it &) 10 % FEEH, A& L
(1) FF 40— PR (P, il N ROV 4 he IR 28 BRI,
43 ) L= N 20 mL 7K, VKBS R pH=
6. TR W85 mLX 3B TR, AIFARUAHE. &8
IO R0, ok vk, sk ZE BRI S 15 B . M
FEP AR (LR SRAEE, VD V=2 D)t
ati, mﬁa@a 5w 25 15 24659 11a.

S EIRTTEA R CBE . IENEE. FNEE. BT
e 5T RES 1EPTW*E*§EF'F%J?%O¢%% 11b~11g.

6- F 48 FE-2- T it - 8- 4 %\*ﬁﬁ(lla): RN
&, 77N 39%. m.p. 103~105 ‘C; '"H NMR (400 MHz,
DMSO-ds) 6: 6.21 (d, J=4.8 Hz, 1H, H-1), 5.66 (d, J=
5.8 Hz, 1H, OH-2'), 5.35 (d, J=5.6 Hz, 1H, OH-3'), 4.91
(q, J=5.1 Hz, 1H, H-2"), 4.83 (t, J=5.8 Hz, 1H, OH-5"),
438 (q, J=5.1 Hz, 1H, H-3"), 4.20 (s, 3H, OCH3), 4.05 (q,
J=4.8 Hz, 1H, H-4"), 3.69~3.64 (m, 1H, H-5'a), 3.56~
3.50 (m, 1H, H-5'8), 3.27~3.16 (m, 2H, SCH,CH,CHj),
1.78 (sextet, J=7.2 Hz, 2H, SCH,CH,CHj3), 1.05 (t, J=
7.4 Hz, 3H, SCH,CH,CHj); *C NMR (100 MHz, DMSO-
dg) 0: 170.43, 160.14, 151.35, 123.63, 89.67, 85.99, 72.82,
70.56, 61.75, 55.04, 32.66, 22.08, 13.18; IR (KBr) v: 3421,
3264, 2965, 2942, 2872, 1593, 1483, 1451, 1395, 1335,
1283, 1230, 1204, 1175, 1082, 1037 cm '; HRMS (ESI)
caled for Cj;3HyNsOsS [M + H] ' 358.1185, found
358.1183.

6- LA AL -2- P i A5 -8- S A M R A% 1 (11b): 1 €4 [
&, 7P2F N 41%. m.p. 160~161 ‘C; '"H NMR (400 MHz,
DMSO-ds) 6: 6.17 (d, J=4.8 Hz, 1H, H-1), 5.61 (d, J=
5.8 Hz, 1H, OH-2'), 5.31 (d, J=5.6 Hz, 1H, OH-3'), 4.87
(q, J=5.2 Hz, 1H, H-2"), 4.79 (t, J=5.6 Hz, 1H, OH-5"),
4.66 (q, J=7.0 Hz, 2H, OCH,CHj;), 4.33 (q, J=4.9 Hz,
1H, H-3"), 4.01 (q, J=4.9 Hz, 1H, H-4"), 3.65~3.59 (m,

H(11a~11j)
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1H, H-5'a), 3.51~3.46 (m, 1H, H-5'8), 3.24~3.12 (m, 2H,
SCH,CH,CHj,), 1.75 (sextet, J=7.2 Hz, 2H, SCH,CH,-
CH3), 1.45 (t, J=7.0 Hz, 3H, OCH,CH3), 1.02 (t, J=7.4
Hz, 3H, SCH,CH,CHj3); *C NMR (100 MHz, DMSO-dq)
5: 170.38, 159.78, 151.41, 123.64, 89.65, 85.99, 72.77,
70.55, 64.16, 61.74, 32.64, 22.14, 14.05, 13.19; IR (KBr)
v: 3442, 3310, 2971, 2941, 2869, 2831, 1586, 1486, 1435,
1379, 1342, 1263, 1200, 1051, 1010 cm™'; HRMS (ESI)
caled for C;4H,,N505S [M—f—H]+ 372.1342, found
372.1349.

6- 11 TH 48, 6 -2- TR IR FE -8- S 2R M M % (11e): A {8
[, 723k 39%. m.p. 82~84 c; 'H NMR (400 MHz,
DMSO-dy) 6: 6.17 (d, J=4.7 Hz, 1H, H-1"), 5.61 (d, J=
5.8 Hz, 1H, OH-2"), 5.31 (d, J=5.5 Hz, 1H, OH-3'), 4.87
(q, J=5.0 Hz, 1H, H-2"), 4.79 (t, J=5.7 Hz, 1H, OH-5"),
4.57 (t, J=6.0 Hz, 2H, OCH,CH,CH3), 4.33 (q, J=4.9
Hz, 1H, H-3'), 4.01 (q, J=4.9 Hz, 1H, H-4'), 3.65~3.59
(m, 1H, H-5'a), 3.51~3.46 (m, 1H, H-5'8), 3.24~3.12 (m,
2H, SCH,CH,CH3), 1.86 (sextet, J=7.1 Hz, 2H, OCH,-
CH,CH3), 1.75 (sextet, J=7.3 Hz, 2H, SCH,CH,CH,),
1.04~1.00 (m, 6H, SCH,CH,CH;, OCH,CH,CH3); "*C
NMR (100 MHz, DMSO-d) d: 170.36, 159.93, 151.43,
123.62, 89.66, 85.99, 72.78, 70.55, 69.44, 61.74, 32.65,
22.15,21.45, 13.20, 10.11; IR (KBr) v: 3372, 2959, 2926,
2869, 2846, 1587, 1442, 1374, 1335, 1280, 1191, 1076
cm '; HRMS (ESI) caled for CisHpNsOsS [M+H]™
386.1498, found 386.1493.

6- 57 N A L -2- IN R Jk-8-H AL M WA 1% (11d): I £
R, P24 35%. mp. 129~130 'C; 'H NMR (400
MHz, DMSO-dj) d: 6.17 (d, J=4.9 Hz, 1H, H-1"), 5.65~
5.59 [m, 2H, OH-2', OCH(CHs,),], 5.31 (d, J=5.6 Hz, 1H,
OH-3"), 4.87 (q, J=5.1 Hz, 1H, H-2'), 4.79 (t, J=5.8 Hz,
1H, OH-5"), 4.33 (q, J=4.9 Hz, 1H, H-3"), 4.01 (q, J=4.9
Hz, 1H, H-4"), 3.65~3.59 (m, 1H, H-5'a), 3.51~3.46 (m,
1H, H-5'8), 3.23~3.12 (m, 2H, SCH,CH,CH3), 1.75 (sex-
tet, J=7.4 Hz, 2H, SCH,CH,CH;), 1.45 [d, J=6.2 Hz,
6H, OCH(CH3),], 1.02 (t, J=7.3 Hz, 3H, SCH,CH,CH;);
BC NMR (100 MHz, DMSO-d¢) d: 170.34, 159.40,
151.49, 123.79, 89.66, 85.99, 72.76, 71.96, 70.55, 61.74,
32.65,22.24, 21.45, 13.20; IR (KBr) v: 3369, 2959, 2928,
2872, 1585, 1441, 1384, 1329, 1282, 1196, 1077 cm
HRMS (ESI) caled for CisHyNsOsS [M+H]" 386.1498,
found 386.1506.

6-1F T A E-2- I i 5 -8- A AR % 1 (11e): IR
[W4A, 773k 38%. m.p. 76~78 ‘C; '"H NMR (400 MHz,

Chin. J. Org. Chem. 2013, 33, 1741~1748
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DMSO-ds) 6: 6.17 (d, J=4.8 Hz, 1H, H-1), 5.61 (d, J=
5.9 Hz, 1H, OH-2"), 5.31 (d, J=5.5 Hz, 1H, OH-3"), 4.87
(q, J=5.1 Hz, 1H, H-2"), 4.79 (t, J=5.7 Hz, 1H, OH-5"),
4.62 (t, J=6.7 Hz, 2H, OCH,CH,CH,CHj3), 4.33 (q, J=
5.0 Hz, 1H, H-3'), 4.01 (q, J=4.9 Hz, 1H, H-4"), 3.65~
3.59 (m, 1H, H-5'a), 3.51~3.46 (m, 1H, H-5'8), 3.24~
3.12 (m, 2H, SCH,CH,CH3), 1.86~1.71 (m, 4H, OCH,-
CH,CH,CH,, SCH,CH,CHj), 1.46 (sextet, J=7.5 Hz, 2H,
OCH,CH,CH,CHj3), 1.02 (t, J=7.3 Hz, 3H, SCH,CH,-
CH;), 0.96 (t, J=7.4 Hz, 3H, OCH,CH,CH,CH3); "*C
NMR (100 MHz, DMSO-ds) d: 170.36, 159.92, 151.43,
123.63, 89.66, 85.99, 72.78, 70.55, 67.73, 61.74, 32.65,
30.03, 22.15, 18.54, 13.54, 13.19; IR (KBr) v: 3392, 2961,
2929, 2869, 1587, 1443, 1375, 1334, 1282, 1192, 1077
em'; HRMS (ESI) caled for C;gHxNsOsS [M+H]"
400.1655, found 400.1652.

6- 51 1 AR -2- TN 2 -8- A AN WS KX T (1) I (R
4K, 723N 25%. m.p. 72~74 ‘C; "H NMR (400 MHz,
DMSO-ds) 6: 6.17 (d, J=4.8 Hz, 1H, H-1), 5.61 (d, J=
5.8 Hz, 1H, OH-2"), 5.31 (d, J=5.6 Hz, 1H, OH-3"), 4.87
(q, J=5.0 Hz, 1H, H-2"), 4.78 (t, J=5.7 Hz, 1H, OH-5"),
4.41 [d, J=6.7 Hz, 2H, OCH,CH(CHs),], 4.34 (q, J=5.0
Hz, 1H, H-3'), 4.01 (q, J=5.0 Hz, 1H, H-4'), 3.65~3.59
(m, 1H, H-5'a), 3.51~3.45 (m, 1H, H-5'8), 3.23~3.12 (m,
2H, SCH,CH,CHj), 2.18 [heptet, J=6.7 Hz, 1H, OCH,-
CH (CHs),], 1.76 (sextet, J=7.3 Hz, 2H, SCH,CH,CH,),
1.04~0.99 [m, 9H, SCH,CH,CH;, OCH,CH(CHj3),]; "*C
NMR (100 MHz, DMSO-dy) J: 170.34, 159.99, 151.45,
123.59, 89.67, 85.98, 73.60, 72.78, 70.55, 61.74, 32.64,
27.27, 22.15, 18.75, 13.20; IR (KBr) v: 3340, 2962, 2926,
2873, 1587, 1442, 1388, 1333, 1288, 1194, 1080 cm ';
HRMS (ESI) caled for CigHaNsOsS [M+H]" 400.1655,
found 400.1654.

6-ff ] AU AR -2- U i AR -8- A R MR B 1 (11g): H
4K, 724 30%. m.p. 98~100 C; '"H NMR (400 MHz,
DMSO-d) J: 6.16 (d, J=4.8 Hz, 1H, H-1'), 5.61 (d, J=
5.8 Hz, 1H, OH-2"), 547 [sextet, J= 6.2 Hz, 1H,
OCH(CH,)CH,CHj3], 5.31 (d, J=5.6 Hz, 1H, OH-3'), 4.87
(q, J=5.1 Hz, 1H, H-2"), 4.78 (t, J=5.7 Hz, 1H, OH-5"),
432 (q, J=4.9 Hz, 1H, H-3"), 4.00 (q, J=4.9 Hz, 1H,
H-4'), 3.65~3.59 (m, 1H, H-5'a), 3.51~3.45 (m, 1H,
H-5'8), 3.23~3.11 (m, 2H, SCH,CH,CH3), 1.86~1.73
[m, 4H, SCH,CH,CH;, OCH(CH3)CH,CH;], 1.41 [d, J=
6.2 Hz, 3H, OCH(CH;)CH,CH;], 1.02 (t, J=7.3 Hz, 3H,
SCH,CH,CHj3), 0.96 [t, J=7.4 Hz, 3H, OCH(CH;)CH,-
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CH;]; ®C NMR (100 MHz, DMSO-d) d: 170.32, 159.69,
151.51, 123.77, 89.65, 85.99, 76.31, 72.75, 70.55, 61.74,
32.66, 28.12, 22.23, 18.95, 13.21, 9.45; IR (KBr) v: 3336,
2966, 2928, 2869, 1585, 1445, 1383, 1331, 1288, 1194,
1079 em™'; HRMS (ESI) caled for C,4H,gNsOsS [M~+H]"
400.1655, found 400.1655.

& EOTE B K 130.0 mg (0.9 mmol) Nal, 200.0
mg (5.0 mmol) NaOH F1761.0 mg (5.0 mmol) 4- F 4 FE 7K
LR TIK N T, Eilh RN 1 he [ VAR R
I 600.0 mg (0.9 mmol)ft. 54 10, =i N MY 48 h.
TR ZE bR, A 2= 20 mL 7K, K
BERRIHY pH=6. T LM ZWR(15 mLX3)HHATAEL, &
AV, S TKBR RN T4, L8, BRI A S
PRV W), R WA ( LR S BE/ A, Ve
V=2 1) sieal, L1 CHE5S A0k 4G £ 2 44
11h.

Z I EIRTHES I 4-50K8 S, 2-WEWy LA
4- SR AT &) 11i~11j.

6-(4- F A8k 28 40 )-2- TR 0 k- 8- R 2 M iy A% 1
(11h): AMEA, =F N 26%. mp. 68~70 C; 'H NMR
(400 MHz, DMSO-d;) 0: 7.27~6.87 (m, 4H, Ar), 6.16 (d,
J=4.7Hz, 1H, H-1"), 5.61 (d, J=5.7 Hz, 1H, OH-2"), 5.31
(d, J=5.6 Hz, 1H, OH-3"), 4.86 (q, J=5.0 Hz, 1H, H-2"),
4.80~4.76 (m, 3H, OH-5', OCH,CH,), 4.33 (q, J=4.7 Hz,
1H, H-3'), 401 (q, J=4.4 Hz, 1H, H-4)), 3.72 (s, 3H,
OCH3), 3.65~3.59 (m, 1H, H-5'a), 3.51~3.45 (m, 1H,
H-5'8), 3.20~3.09 (m, 4H, OCH,CH,, SCH,CH,CHj,),
1.74 (sextet, J=7.2 Hz, 2H, SCH,CH,CH3), 1.01 (t, J=
7.2 Hz, 3H, SCH,CH,CH;); “C NMR (100 MHz,
DMSO-dg) o: 170.36, 159.75, 157.96, 151.46, 129.90,
129.27, 123.56, 113.85, 89.64, 86.00, 72.79, 70.55, 68.57,
61.74, 54.97, 33.29, 32.65, 22.11, 13.20; IR (KBr) v: 3395,
2959, 2930, 2869, 1586, 1513, 1442, 1336, 1247, 1184,
1078, 1041 cm™!; HRMS (ESI) calcd for C,HpgNsO6S
[M+H]" 478.1760, found 478.1750.

6-(4- 3K L5 Hk )-2- TN it I -8- S X WA A% (11):
FE R, P22 25%. mp. 93~95 C; '"H NMR (400
MHz, DMSO-dg) 6: 7.41~7.12 (m, 4H, Ar), 6.16 (d, J=
4.6 Hz, 1H, H-1'), 5.61 (d, J=5.8 Hz, 1H, OH-2"), 5.31 (d,
J=5.5 Hz, 1H, OH-3"), 4.88~4.77 (m, 4H, H-2', OH-5',
OCH,CH,), 4.33 (q, J=4.8 Hz, 1H, H-3"), 4.01 (q, J=4.7
Hz, 1H, H-4"), 3.65~3.59 (m, 1H, H-5'a), 3.51~3.45 (m,
1H, H-5'8), 3.20~3.12 (m, 4H, OCH,CH,, SCH,CH,-
CHa,), 1.74 (sextet, J=7.2 Hz, 2H, SCH,CH,CHj,), 1.01 (t,
J=17.3 Hz, 3H, SCH,CH,CH3); “C NMR (100 MHz,
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DMSO-dg) 0: 170.36, 162.24, 159.70, 151.47, 133.76,
130.71, 123.53, 115.00, 89.64, 86.00, 72.79, 70.55, 68.27,
61.73, 33.28, 32.65, 22.09, 13.19; IR (KBr) v: 3363, 2962,
2928, 2869, 1586, 1510, 1442, 1336, 1221, 1186, 1077,
1050 cm™'; HRMS (ESI) caled for Cy0H,sFNsOsS [M+
H]" 466.1560, found 466.1551.

6-(2-MEWy LA KL )-2- TN it 2 -8- A 4 I 4 % 1 (11):
RO EAE, P25 21%. mp. 73~75 “C; '"H NMR (400
MHz, DMSO-dg) 0: 7.37 (d, J=4.7 Hz, 1H, H-5"), 7.01 ~
6.98 (m, 2H, H-3", H-4"), 6.16 (d, J=4.4 Hz, 1H, H-1"),
5.61 (d, J=5.6 Hz, 1H, OH-2"), 5.31 (d, J=5.4 Hz, 1H,
OH-3'), 4.88~4.78 (m, 4H, H-2', OH-5', OCH,CH,), 4.33
(q, J=4.7 Hz, 1H, H-3"), 4.01 (q, J=4.4 Hz, 1H, H-4"),
3.65~3.59 (m, 1H, H-5'0), 3.51~3.46 (m, 1H, H-5'8),
3.41 (t, J=6.1 Hz, 2H, OCH,CH,), 3.24~3.13 (m, 2H,
SCH,CH,CHj,), 1.75 (sextet, J=7.1 Hz, 2H, SCH,CH,-
CH;), 1.01 (t, J=7.4 Hz, 3H, SCH,CH,CH3); >C NMR
(100 MHz, DMSO-dg) &: 170.36, 159.64, 151.51, 139.44,
127.01, 125.96, 124.59, 123.55, 89.65, 86.02, 72.79, 70.55,
68.05, 61.73, 32.67, 28.48, 22.12, 13.20; IR (KBr) v: 3364,
2959, 2927, 2866, 1587, 1442, 1335, 1279, 1218, 1189,
1078, 772 cm '; HRMS (ESI) caled for C;sH,4NsOsS,
[M+H]" 454.1219, found 454.1209.
1.3 &Y 11 BFun/ Mg B ETENR

IR N PRI IILIBORT 10 A 6-e Sk -2- TR i k-8- 20
ARUES R F A AT T B/ IR e SR T R DK

I (RANY 773 ST - S| ¥ 8 I S IS N B N S BN 7
NS ISR, UMK, L1 6(fFA L)
(A EMIBRIR ACD (2.5 g FIBKIR A, 1.5 g MIATR, 2 g il
BHEAT 100 mL L& 7K PUEE. IRAEYA)E, Wil
300 g B4 20 min, 43 &332 5 (LR (platelet rich
plasma, PRP). ¥ PRP 7E7# il 900 g .0 8 min, 732574
FIf /AR, FEAE S 0.01 pmol/mL = B 1 1 XUl 12 il

Cl
OszN
Route 1 |
Cl N/)\SPr
4

(1) NHz

(2) FelHOAC 1, \

c
|

A

N
P N:' | Y
JN\ + BzO. N =N
\N/ N O

(Apyrase) 1] & [ (Tyrode buffer) % i ' (Apyrase/Ty-
rode buffer, V@ V=1 : 2000). A FH /K 23 i /M L
H(PPP)H LAZ% 0] .

ETMIIIRANY T - PN Rl = B v A RN € & VG A
37 °C, UL PPP AXf B, fE ML/ MG 43 I £ 4
[ J5L(Fibrinogen) LA 2% T- DMSO IR EE i (IR FE
410 pmol/L), 3 min J& NN MR IR (ADP), I5E f
RN SR . 3T 45 21 1 0l /SRS 5 28 S DA A A
HW%E ADP i SR /MREERE FHRPTER . R AR
1, AR-C69931MX A BT fi4), DMSO 4y B X
).

2 RSN

2.1 HEfk 9-[(2,3',5-=-0-% B EL & )-B-D-Fk 14 #E
E]-2-WRE-6-8-8- AR ZEKR(10)ME& MK

& 10 &R, &YIRM T Silyl-Hilbert-
Johnson ¥4 0P 41 Scheme 3 Fizs, Wit 8-& 4y
WA L 1-0- L8k HE-2,3,5- = -0- 2% F E 3L - B-D-We i 4 bl
75 Lewis MEHEAL TG/ SnCl FELEEME T N, 15514k,
G 100 HIE LB RIL, ZTEA R B IR L
7,8,9-47 53 T B AR ) = b S b 4, AT R 43 25 4 4l s
T AR K PRI AE, R B T 9-Rr AR = 1) 7= .

NTHEEEY 10 177%, BRI S sl
BRI S B R, AR5 AT E AL S I
LRI AL E D) 10, (EFEAT B IR 55 mEng 2R (1 0 234
b, JA T IF A28 ] Route 2 IS 72, i
A &4 16 54664 17 HEATSEAZ IR S v & Ak &
¥) 8 (Scheme 4). {HIELSLE RN, L&A P Et;N
ORI NaH, MV ESARRER 2] HAxr=9), KT Ee
LT R g P IR (R SERN 57 IR 7 15
SR R W P~ SRR N 5 B A PSR M BRI, AN AR
MR AESRAZ IR RN, 5 R B R | 4-437 b 25 LR
R, 05 ROR R R A SR I RO, AT wvh T

BzO. OAc
o
cl
OBz OB
NaNO, NNy e
Nl PR SnCl
SPr N™ N7 Tspr 4
13

SPr Cl

Scheme 3

Cl
N X
2z N BzO. H
Nl L o N
BzO. N N spr t N
e}
OBz OBz
OBz OBz 14
10
1746 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2013, 33, 1741~1748



Chinese Journal of Organic Chemistry

ARTICLE

520 cl
z l O,N
Route 2 o N \)N\ Base cl cl
~
OBz OBz H,N” N~ sPr X Osz)N\ NNfi
16 17 BzO o HN" >N Sspr (1) Fe/HOAc BZO 5 N" >N Sspr
o] e ——
BzO Base \p‘ (2) NaNO,
o N2 0N Ay / OBz OBz
Route 3 + | )\ OBz OBz
~
Cl” N7 TsPr 8 10
OBz OBz
7 4

Scheme 4

Route 3 MIE& MLk, (8 NN-—SFN L ZHEAE R 255
MELET, EW 7 ERRRA S HEY 4 RN, i
FIR RIS 8.

SFL Route 1 5 Route 3, HTHH 3 Fhirifk,
Route 1 Hill#&AL 59 10 [P =540 11.6%, 1fi Route 3
(=N 34.3%. PRIE AT 2% T Route 3.
2.2 &M 1M1a~11j BRILE SR

LIALEH 11a 1, "TH NMR 1 BoR7E 6 6.21, 5.66
F1 535 AbAFAE 3 A0S0 I TR i) 1-Ar
BLRZ 2'-, 3'-Ar (R HE; 0 4.91, 4.38 LK 4.05 AbArdr 3 41
VU F U S5 590 U J8 A% A | 2/, 3 4R AL S-AE IR
FEN L) = EIE B I 6 4.83; I TFRAEIR 71
2GR 2 2B A7 A L AR B B s, BB A b
5" 7 F R PR AN Il DA 22 U R TE 2 IRAE 6 3.53
F13.66 Btir; 0 4.20 AR LIRS TIEREN 6 7 A
OCHs; 0 1.05 [ =&, 6 1.78 1 /N EIELL K 6 3.21 FitiT
(1) 22 T JU) Sy WA 2437 R SRR AIE . °C NMIR A i3
7R, RIS O 32.66, 22.08, 13.18 AL (KIRFIE 4,
AT FS 6 55.04 RIS IR 6 AL EUA AR AR 3 R A 1
1220 6 89.67, 85.99, 72.82, 70.56, 61.75 AA%HEFF (K]
FREWE; ALEA R 6 170.43, 160.14, 151.35, 123.63 i
BEIRAYRFAE G, [H] B HRMS (ESI) caled for Ci3HyoNsOsS
[M-+H]" 358.1185, found 358.1183 & T 11a f145H4.
FEL, L&Y 11b~11j M HLT 'H NMR, PC
NMR, IR #il HRMS 5 FI#fiIA.

2.3 Hm/NROEEER TE MR

10 MEEP PSR I TR 25 R 1
Fizn. Xt 11a, 11b, 11e Al 11e 4 MEEY), v LUK BLEL
RIEWEE A, APPSR WG PRy, It
& IR TN RN, A P IR H g e R L L /N
BEEYE. XFEE 11e, 11d 5 11e, 11, 11g FRZLALAY, 24X
FRIE PRI AN B RN, C-6 74k B Bk A LB 1L
G 11e 5 11e b C-6 {7 S BELC SRR L &)
11d, 11f, 11g B A B P/ MREERTE . 45K iE 5
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7, AT C-6 A7 MBItk G 11a~11g, C-6 f7 4
I Bt BRI G A R R B4 11h~11j KL
PR SRERETWI RN TR & SR o

F£1 AbEY 11a~11j MBI S T

Table 1 The antiplatelet aggregation activities of compounds
11a~11j

Entry Compd. R PAR.."/%
1 11a Me 112.50
2 11b Et 93.33
3 11c n-Pr 53.33
4 11d iso-Pr 86.67
5 11e n-Bu 67.29
6 11f iso-Bu 68.57
7 11g sec-Bu 80.00
8 11h p-MeOC¢H,CH,CH, 39.02
9 11i p-FC4H,CH,CH, 56.58
10 11j @/CH2CH2 53.95

11 AR-C69931MX 0

“Maximum platelet aggregation rate.
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