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Synthesis of 6-Alkylamino-2-ethylthiopurine Nucleoside Compounds
and Their Antiplatelet Aggregation Activities
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( Institute of Pharmacology and Toxicology, Academy of Military Medical Sciences, State Key Laboratory of
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Abstract Guanosine (1) as the starting material, reacted with acetic anhydride to obtain 2',3',5'-tri-O-acetyl-guanosine (2),
which reacted with TsCl to obtain 2-amino-6-tosyl-9-(2',3',5'-tri-O-acetyl-f-D-ribofuranosyl)purine (3). Compound 3 was dia-
zotized with isoamyl nitrite and then reacted with dialkyl disulfides to afford 2-ethylthio-6-tosyl-9-(2',3',5'-tri-O-acetyl-f-D-
ribofuranosyl)purine (4). Finally, compounds 5 were acquired by aminolysis and deprotection of 4. Ten new compounds were
synthesized and all compounds were characterized with '"H NMR, *C NMR, IR and HRMS. Meanwhile, their antiplatelet ag-
gregation rate was measured. The results show that these compounds have a certain antiplatelet aggregation activity.
Keywords purine derivatives; synthesis; structure characterization; antiplatelet aggregation activity
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Figure 1 Some purine derivatives with antiplatelet aggregation activity

AL ) NIERE, & bR AR 15 E
2'3',5-=-0-Z. B3 9 HF(2), 2 55X} AR SR B A5 3]
9-(2',3",5'- =-0- LBk - p-D-WR W A% W )-2- = Fk -6- %o H 2R
TRl ok SR M4 (3), 3 et 240 2k () B 4 - 2L B Ak S i A5
BT 9-(2',3,5"- =-0- LTt 3 -B-D-FR IR A% 4 )-6- X FF ATtk
kS L -2- B R 04 (4). 4 AN i FR R (b S N5
B 6-ft & IE-2- L FE R IS K AL A I (5) (5 R 26 DL
Scheme 1), -, MM 6 M EURIED BN 2-F K L
A 3HORCEE., 4-FR T, 2-FR O E .
AR IE, 4-FORCE S WRESE . R IE | 4-
LR - 1 - ey 2 &3, P4 '"H NMR. PC
NMR. IR Fl HRMS #A7TRAE, FXTEA1E47 T i
AR SR BT 1 )

1 ZR51He
1.1 AmEELAIEE
194 T HAT A 6 A i R R AT AL SN A5 21 4k
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1) 6 ALEAR DA SR F B 572, 18 LAY 23R &b B A
R NN-ZHERECNRAEREG TS
POCl; R Bz, HEAT 6 Arffi&fh, 28 )5 S oeixilmlidtir
ARV, SEIL 6 17 5 o, SR 1T &b R BICR B
K, HF 40%. JRE T GEE T 8K i b B i A o
FIMRRME AR A S, SEEIRMNEL, H
POCL; R —E . AWt/ N HH 2 748, £l 6 ik
R 2 MRAREEE- LB, 5 2-8 K QAT R
AR SONE, 5 AT B S OR3P DU 5 vy, #3931 6-(2-9
KO HE)2- LR FEEWS L, DU N IR
14%. AR X LA EALBI A HE IR, 4- = F & Lk ng
(DMAP) AT, 2 55X 2RI S TsC) 5 I B o il
% 3, RN 79.9%. LLHATIEIA, it 4 /5153 6
B gk FE HE AT A 5. DL 2-30K LN SE R,
FiZ 7 1A ) 6-(2-F A 2R 3E)-2- R FE M WA R 1 11
DU 2 S B BCE g 31%.
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KLHHEE 3 G R T EAT THIEEW T, 4558
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Scheme 1 Synthetic route of 6-alkylamino-2-ethylthiopurine nucleoside compounds
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N EGN B, R LR NE R RN A KA, FEEN
55.2%. M1 Entries 2. 4. 5 F1 6 AJ LAG H, 76 DY b2
BRI = e AN, BRI A, AR
BN NS e B i, N 74.1%. HiEH Entries 4. 7 F18
Al DA H, VRN TR R R 2 RO S s . SR
Entries 8 F1 9 7] LUA H, fE4L71 DMAP i, %A H
3 SO N (P DL R H B A S RN, R A A 7
DMAP FEAEZ R A2, TEFEIN. AR
FLT W PR S S, 4 S R IILAE N AR B 1 2%
T, JUPARN, AIReEN B Astb & A fae. Kk,
ZEA LA B RS R, RAMEY) 2 1 TsCl : NaOH=1 :
313 MIRILLERL, BRI O, TEE TN 10 h A

1.3 GRS

W 104 BARG & 43347 7 "H NMR, °C NMR,

IR Fl HRMS FISRAE, LMLEY) Sa R H L Mik47 oy
Hr. £ 5a ] '"H NMR $1(1& 2) 6 8.22 (s, 1H) A 8 K H; 6
8.07 (s, IHYNZFEN H; 6 7.15 (m, 2H) & 6 7.25 (m, 2H)
AT IR IR b H g, BTS2 B0 & e 5 80X
P ZHIE 15 i 7R N % EUE; 6 5.43 (d, 1H), 5.18 (d, 1H), 5.08
(brs, TH)AL NFEIRIK) 3 NEEF H 191, § 5.82 (d, 1H),
4.59 (dd, 1H), 4.14 (dd, 1H), 3.93 (dd, 1H) Ak £ 1'.2'
3R 4'57 H [I&; 6 3.50~3.70 (m, 4H) 2RI L 1) 5671
T H RS NH AE R R H g, S8, BEER
R R RS HORE R A Vg, T 4 BIAE

(VA S 8 3.55 Fl 3.65 AbZL4y N ddd . HMHTJE R BEER
FR1 LAY 3 BN AT
Table 1 Optimization of the reaction conditions of synthesis compound 3

Entry Solvent Time/h Base Ratio (2 . TsCl : Base . DMAP) Yield/%
1 ] 10 Et;N 1:3:3:0.13 55.2
2 PR 10 Et;N 1:3:3:0.13 —

3 M5 10 Et;N 1:3:3:0.13 —

4 [ 10 NaOH 1:3:3:0.13 74.1
5 PR 10 Na,CO, 1:3:3:0.13 —

6 1L 10 NaHCO; 1:3:3:0.13 —

7 ] 10 NaOH 1:3:3:0.13 —

8 I 10 NaOH 1:3:3:0.13 69.7
9 2N 10 NaOH 1:3:3:0 79.9
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FHEBRE T I S SR H R4 EE, S5
H IR, (EAEN, RN ddd . § 3.11
(q, 2H) N LB 3830 H 3 1 H I 6 2.97 (¢, 2H)AR A S
RIMAHIER)EF L EH I, 6 1.34 (t, SH)ATHEF H
[l

76 PC NMR 1 6§ 163.7, 159.5, 153.8, 149.5, 117.3 43
FVERSER 2, 6+ 4+ 8 FIT 5 A7 B PR ISV, 7E 6 162.0
AR 15 B BB e, E T 9804 o F fr e
R kR Eh. 5 131.2, 128.2, 126.0, 124.2, 115.1
AbH S AN 2 BUENIRIR FIHA 5 ARG, TR A
R 5 AL I Kk AR5y, 6 87.4, 85.6, 9.1,
73.3, 70.5 KbHY 5 ANESTINRERS o1 2, 3 4F S
PLHIRIEE. 6 61.6 Fi1 28.5 AN &5 F 5 R IER
IR IR AHIE (1) R R B i 08, 6 24.7 1 15.0 43318 LB
S P10 IV R 35 R R PR e i 0

£ IR (KBr)H, 7E 3332 cm™ ' AbA —ANEE B8 U
U, IXJEIEMBEER L) 3 ANFREEN) O—H M4EHR 3 AN
iz N—H BIfR4iiRahig R A EE. IhAME 2928
em AR — N TE WIS, b N R AT 3 C—
H MZEIRSNIE. 76 1611 A1 1491 cm™ ' N ZEFF B 2245
FHVERE I8, 7E 1338 em ™! Ab Ay H IR AL F 3L
C—H [T N2 RSB0, 78 1299 1 1228 cm ' kb AHE
ISR C—N HIHZEIRENIE; 76 1109 cm™ ' A N FEIA 1
C—F [RBNIE; 75 982 cm ™' ADAR 35 F IR AL UG A HE S
JLHUEIR C—O—C M4EHRsNE; E 639 em ' AN
i S—C HIRBhIE.

[AiF, HRMS (ESI) calced for C,oH,,FN5O,S [M+H]"
435.1377, found 435.1376 W] T 5a 45 #).

1.4 fi/MREBEEMAMIK
AT 10 A 6-ft 2 F-2- LR FEER AL AL S ik

17T PR, 4R TR 2. KRIEEES
10%3 3 U BRI, OEEU, F 3.8%FT BEBRANHIER(1 :
9), % I&F 2000 r/min, BC» 10 min. /NCIELEJZ 12
R A & /IR % (F P R R 35 AN ), A REAS LA
3500 r/min &0 10 min, FFMCER b )25 BN 22 /R
Mm%, BENTNE 37 C, HPPPIHEIZEEE N 100%.
I PRP 490 pL B T-Hph i, SEERAIIA 5 uL F7ik24
i, SRR I N EABGHE, F 5 min J5 T PRP &
NS5 ADP/AA/COLL % S I /MBS, 0% 5
min P BB, SEUR RKRER. DU/ IMR KR E
RN FEFR, FF1F 5 MR S H R J0H] R
(%) =[(7F F KT HE ZHL I /INBR A KSR B2 38 — SR 20 ifiL /A
R TR )/ 25 1A % R AL It /N AR B K R 4R R 1 X 100%.
7£ 1 W% iR ¥ (adenosine diphosphate, ADP). ¢ F VU 512
F i J5F S /RO SRR b, RIS 25 E FIHLEE, &
SR B R A TR BT =] UG AR S 5 B HE TR S PH 5 24,
FELLZHIREETE N 30 pmol/L. JIHARZE EH: (Y4 6 fr A
IR GRS 2K 2 R BUAR PR v % (1)
PO /IR A1) 1 FH 25 - A0 R [R] 457 4% 2 fi BA g e
WO RZHF BT NMRATHIVE L (2) 6 AL AR Rz AT AEY)
B KL, MEpAkZFi0tT ADP 55 (0 I/ INAR AR A1) 4
FABcl; 6 DL AR BUAR S, PEERA A% 6 T 16 A DU I IR
J5 I ML/ AR F B, v A&t T IR R 75
S A /SRR F R A P 35 AN 0 4.

2 i

A H R, Gl BER R RY . 6-fir B2 LX)
TR« 2-( AL AR - LAl 6l il LR BEIAI
ARSI S S RN AR T 10 A 6-Fra Ik -2- £ B KL nEns

&2 AW S FPULMRE T

Table 2 The antiplatelet aggregation activity data of compounds 5

Compd ADP Arachidonic acid Collagen
] PARY% PAIR®/% PAR"/% PAIR”/% PAR"/% PAIR”/%

5a 51 215 49 — 48 22.6
5b 49 24.6 46 — 40 35.5
5¢ 12 52.0 20 42.9 39 37.1
5d 50 23.1 30 25 61 1.0
Se 50 23.1 49 — 69 —
5f 10 60.0 25 28.6 50 19.4
5g 45 — 30 43.4 38 50.0
5h 60 — 25 52.8 50 275
5i 41 8.9 20 62.3 38 38.7
5j 26 422 40 245 47 242

BRikE 0 100 — — — —

Ry =] T Ak — — 14 73.6 — —

52 HEPE — — — — 0 100

R B
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RHEAEY), AT T P MR SRS, 45 REE I,
WEY 5 X T ADP. e VUM IR AR i 4 =R ids 557
I NRCR SRS AT R WA HIE R, (R RS
e

3 SLIEES
3.1 UES5HF

B4, W2 W L) BER(200~300 H),
BT A R OIS RO R = I e 5
Rt bR ERF, L R, B A
B ARAT], AW 2 #SCHR[10]17772: 1145 XT-4A
RSB SO e A, b RS B R S A A PR A ] (et 2
THARM IE); Bruker 400 MHz FZREFEHR1X, #E[E Bruker 24
F]; Agilent QTOF-6530 =3 #Hmii{, £ E Agilent
AN,
3.2 ZWHE
32.1 9-(2,3.5-=-0- T B K -B-D-7% "l A4 )-2- &, A -
6-%F P IR A B A R4 69 Bk

WK HEQRO0 mL)MA R H, =il T,
WU 2 (1.0 g, 2.4 mmol). TsCl (1.40 g ,7.3 mmol)Fll
NaOH (0.29 g, 7.3 mmol), XM 10 h, JE R M, H
R ZBEE Y, TN 10 mL /KE G4, KA 2%
LBEZERL, GHANAE. FHITEK MgSO, T4, &idiE,
WEZ BRI, ®RYEHOE SR,
EtOAc-PE., 1 : D)EF 1.10 g A5 3, BE 79.9%.
m.p. 74~76 ‘C; '"H NMR (CDCls;, 400 MHz) ¢: 8.02 (d,
J=8.3 Hz, 2H, ArH), 7.80 (s, 1H, H-8), 7.36 (d, J=8.2
Hz, 2H, ArH), 5.99 (d, J=4.9 Hz, 1H, H-1'), 5.93 (dd, J=
5.0, 5.2 Hz, 1H, H-2'), 5.75 (dd, J=4.9, 5.0 Hz, 1H, H-3"),
5.16 (s, 2H, NH,), 4.44 (m, 1H, H-4"), 4.40 (m, 1H, H-5'a),
435 (m, 1H, H-5'b), 2.45 (s, 3H, ArCH3), 2.13 (s, 3H,
COCH;-2"), 2.09 (s, 3H, COCH;-3"), 2.06 (s, 3H,
COCH;-5"); *C NMR (CDCl;, 100 MHz) o: 170.8, 170.6,
169.8, 158.9, 155.3, 154.6, 141.3, 140.7, 133.6, 130.0,
129.7, 129.0, 128.7, 116.6, 86.6, 80.0, 72.8, 70.5, 63.0,
21.7,21.3,20.7, 20.5.
322 9-(2',3'.5-=-0- LBt & -p-D-7% v ¥ 45 )-6- 3+ 7
F A A -2- TR A s 0 A Ak

¥ 3 (24 g 4.26 mmol) Al — 2 F i ik (12.78
mmol) A E] 30 mL JE/K ZHEH, SR )5 I RS 1%
Fi5(1.50 g, 12.78 mmol), £ 65 C/KH#EA 1 h. K7
LV 70 R s L R SRk, el R P 4 R R 40 B (RS,
EtOAc-PE., 2 1 3~1 : 1)Ef3%] 1.22 g ¥ i PR A
4, W 47%; "H NMR (CDCls, 400 MHz) ¢: 8.03 (d, J=
8.0 Hz, 2H, ArH), 8.02 (s, 1H, H-8), 7.38 (d, J=8.4 Hz,
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2H, ArH), 6.12 (d, J=5.2 Hz, 1H, H-1"), 5.59 (dd, J=5.2,
5.2 Hz, 1H, H-2"), 5.85 (dd, J=5.2, 5.2 Hz, 1H, H-3"), 4.43
(m, 1H, H-4"), 4.41 (m, 1H, H-5'a), 4.32 (ddd, J=4.0, 4.6,
12.0 Hz, 1H, H-5'b), 3.09 (t, J=7.1 Hz, 2H, SCH,), 2.47
(s, 3H, ArCHs), 2.14 (s, 3H, COCH;-2"), 2.10 (s, 3H,
COCH;-3", 2.09 (s, 3H, COCH;-5"), 1.05 (t, J=7.3 Hz,
3H, CH;); *C NMR (CDCls, 100 MHz) §: 170.8, 170.2,
169.0, 158.2, 155.5, 154.0, 140.6, 140.2, 133.3, 130.0,
129.8, 129.2, 128.2, 116.5, 85.5, 81.2, 72.8, 70.0, 62.1,
28.5,21.7,21.5,20.7,20.1, 14.3.
323 Abadh 5 a9Aa

4 (1.22 g, 2 mmol)iAF T 20 mL /K ZEEH, KK
TIAN=2.0(0.40 g, 4 mmol)FIAH N % (4 mmol), [H]3
SN 1 h, TLC (MeOH-EtOAc, V@ V=1 : 15)lal, Rl
T G5 . A I SLTRA i 0N AR A = ) FR P
PiHE, TLC W s B 58 4 e INNIE BoK, 0 28 40 711,
FIRYIH OB CERAEL 3 IR, AIFEVAE. HHAHHR
R 5% NaHCO,. Mf&HhKAKE% A, HIK
MgSO, T-H. i yE, JEZARIER]. FRWEFE G5
B (MeOH-EtOAc, V : V=1 : 30)153] A {4 1k 5.

6-(2- K R FE)-2- LT FE P A % A (5a): €4
14, % 80%. m.p. 90~92 C; "H NMR (DMSO-ds, 400
MHz) §: 8.22 (s, 1H, H-8), 8.07 (br s, 1H, NH), 7.20 (m,
4H, ArH), 5.82 (d, J=5.9 Hz, 1H, H-1'), 5.43 (d, J=6.2
Hz, 1H, OH), 5.18 (d, J=4.8 Hz, 1H, OH), 5.08 (br s, 1H,
OH), 4.59 (dd, J=6.0, 11.6 Hz, 1H, H-2"), 4.14 (dd, J=
4.0, 7.6 Hz, 1H, H-3", 3.93 (dd, J=3.6, 7.2 Hz, 1H, H-4"),
3.70~3.79 (m, 2H, NCH,), 3.64~3.67 (m, 1H, H-5'a),
3.54~3.56 (m, 1H, H-5'b), 3.11 (q, J=7.0 Hz, 2H, SCH,),
2.97 (t, J=7.2 Hz, 2H, NCH,CH.), 1.34 (t, J=7.2 Hz, 3H,
CHs); *C NMR (DMSO-d,, 100 MHz) §: 163.7, 162.0,
159.5, 153.8, 149.5, 138.6, 131.2, 131.1, 128.3, 128.2,
126.1, 125.9, 124.3, 124.2, 117.3, 115.2, 115.0, 87.4, 85.6,
79.1, 73.3, 70.5, 61.6, 28.5, 24.7, 15.0; IR (KBr) v: 3332,
2928, 1611, 1491, 1339, 1299, 1110, 1078 cm '; HRMS
(ESI) caled for CyH,sFNsO,S [M+H]" 450.1612, found
450.1606.

6-(3- A L HE)-2- LT FE R W A% (Sb): It [#]
A&, U 82%. m.p. 124~126 °C; '"H NMR (DMSO-d,
400 MHz) o: 8.23 (s, 1H, H-8), 8.04 (br s, 1H, NH), 7.2
(m, 4H, ArH), 5.82 (d, J=5.6 Hz, 1H, H-1"), 5.43 (d, J=
6.0 Hz, 1H, OH), 5.18 (d, J=4.6 Hz, 1H, OH), 5.07 (br s,
1H, OH), 4.59 (dd, J=5.6, 10.8 Hz, 1H, H-2"), 4.14 (d, J=
3.4 Hz, 1H, H-3"), 3.93 (d, J=3.5 Hz, 1H, H-4"), 3.69~
3.83 (m, 2H, NCH,), 3.63~3.66 (m, 1H, H-5'), 3.54~

http://sioc-journal.cn/ 2209
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3.60 (m, 1H, H-5'b), 3.11 (q, J=6.7 Hz, 2H, SCH,), 2.95
(t, J=7.2 Hz, 2H, NCH,CH,), 1.34 (t, J=7.2 Hz, 3H,
CH;); °C NMR (DMSO-d,, 100 MHz) §: 163.7, 163.4,
161.0, 153.8, 149.5, 142.5, 138.6, 130.2, 130.1, 124.8,
117.3, 115.4, 115.2, 1129, 112.7, 87.4, 85.5, 73.3, 70.5,
61.6, 59.7, 41.0, 34.6, 24.7, 20.7, 15.0, 14.0; IR (KBr) v:
3102, 2963, 2292, 2857, 1578, 1194, 1343, 1256, 1116
cm '; HRMS (ESI) caled for C,oH,sFNsO4S [M+H]"
450.1612, found 450.1603.

6-(4- 5K L7 58 )-2- £ TR FEVEE W A% (Se): (A (i [
1, W 61%. m.p. 141~142 C; '"H NMR (DMSO-dj,
400 MHz) d: 8.23 (s, 1H, H-8), 8.03 (br s, 1H, NH), 7.31
(m, 4H, ArH), 5.83 (d, J=5.7 Hz, 1H, H-1"), 5.42 (d, J=
5.1 Hz, 1H, OH), 5.18 (br s, 1H, OH), 5.07 (br s, 1H, OH),
4.59 (d, J=4.8 Hz, 1H, H-2'), 4.14~4.33 (m, 1H, H-3"),
3.93 (dd, J=3.6, 7.2 Hz, 1H, H-4"), 3.67~3.80 (m, 2H,
NCH,), 3.62~3.65 (m, 1H, H-5'3), 3.54~3.59 (m, 1H,
H-5'b), 3.10 (q, J=6.8 Hz, 2H, SCH,), 2.92 (t, J=7.3 Hz,
2H, NCH,CH,), 1.34 (t, J=7.2 Hz, 3H, CH;); °C NMR
(DMSO-d,, 100 MHz) 0: 163.7, 153.8, 149.4, 138.6, 138.5,
130.7, 130.5, 128.2, 117.3, 87.4, 85.5, 73.3, 70.5, 61.6,
41.1, 34.2,25.0, 24.7, 15.0; IR (KBr) v: 3353, 2927, 1619,
1582, 1510, 1477, 1341, 1296, 1225, 1081 cm™'; HRMS
(ESI) caled for CyH,sFNsO4S [M+H]" 450.1612, found
450.1605.

6-2- A I LA IE)-2- LR FEE S A% A (5d): B [H
1, K 79%. m.p. 93~95 C; "H NMR (DMSO-d;, 400
MHz) §: 8.23 (s, 1H, H-8), 8.08 (br s, 1H, NH), 7.44~7.23
(m, 4H, ArH), 5.82 (d, J=5.6 Hz, 1H, H-1"), 5.43(d, J=
4.8 Hz, 1H, OH), 5.19 (br s, 1H, OH), 5.08 (br s, 1H, OH),
4.59~4.71 (m, 1H, H-2'), 4.14 (br s, 1H, H-3'), 3.93~4.07
(m, 1H, H-4"), 3.73~3.81 (m, 2H, NCH,), 3.65~3.70 (m,
1H, H-5'a), 3.54~3.59 (m, 1H, H-5'b), 3.10 (q, J=8.1 Hz,
2H, SCH,), 3.06 (t, J=7.1 Hz, 2H, NCH,CH,), 1.33 (t,
J=17.3 Hz, 3H, CH;); °C NMR (DMSO-d,, 100 MHz)
163.7, 153.8, 149.5, 138.6, 136.9, 133.2, 131.0, 129.2,
128.1,127.2, 117.3, 87.4, 85.5, 79.1, 73.3, 70.5, 61.6, 32.8,
24.8, 15.0; IR (KBr) v: 3362, 2926, 1619, 1583, 1476,
1337, 1299 cm™'; HRMS (ESI) caled for C,yH,5CINsO4S
[M+H]" 466.1317, found 466.1310.

6-(3-F K L KL )-2- £ T K VE WA A% HF (Se): (A €8 ]
1A, I 83%. m.p. 92~94 C; "H NMR (DMSO-d;, 400
MHz) 6: 8.23 (s, 1H, H-8), 8.05 (br s, 1H, NH), 7.28 (m,
4H, ArH), 5.82 (d, J=5.6 Hz, 1H, H-1'), 5.43 (d, J=6.1
Hz, 1H, OH), 5.18 (d, J=4.6 Hz, 1H, OH), 5.07 (br s, 1H,
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OH), 4.59 (dd, J=5.6, 11.2 Hz, 1H, H-2"), 4.14 (d, J=3.4
Hz, 1H, H-3'), 3.93 (d, J=3.5 Hz, 1H, H-4'), 3.69~3.82
(m, 2H, NCH,), 3.65~3.68 (m, 1H, H-5'a), 3.54~3.61
(m, 1H, H-5'b), 3.11 (g, J=6.8 Hz, 2H, SCH,), 2.94 (t,
J=17.0 Hz, 2H, NCH,CH)), 1.35 (t, J=7.1 Hz, 3H, CH;);
BC NMR (DMSO-ds, 100 MHz) &: 163.7, 153.8, 149.5,
142.1, 138.6, 132.9, 130.1, 128.5, 127.4, 126.0, 117.3,
87.4, 85.5, 73.3, 70.5, 61.6, 41.0, 34.5, 24.7, 15.0; IR
(KBr) v: 3332, 2927, 2868, 1617, 1476, 1428, 1338, 1299,
1228, 1079 cm'; HRMS (ESI) calcd for HRMS (ESI)
caled for CyHasCINsO4S [M + H] " 466.1317, found
466.1306.

6-(4-F K L E HE)-2- T H A A% A (51): ]
&, I 67%. m.p. 161~163 ‘C; '"H NMR (DMSO-d,
400 MHz) &: 8.23 (s, 1H, H-8), 8.03 (br s, 1H, NH), 7.31~
7.56 (m, 4H, ArH), 5.83 (d, J=5.7 Hz, 1H, H-1'), 5.42 (d,
J=5.1 Hz, 1H, OH), 5.18 (br s, 1H, OH), 5.07 (br s, 1H,
OH), 4.59 (d, J=4.8 Hz, 1H, H-2"), 4.14~4.31 (m, 1H,
H-3'), 3.93 (dd, J=3.6, 7.2 Hz, 1H, H-4"), 3.67~3.84 (m,
2H, NCH,), 3.64~3.66 (m, 1H, H-5'a), 3.54~3.59 (m,
1H, H-5'b), 3.10 (q, J=6.8 Hz, 2H, SCH,), 2.92 (t, J=7.3
Hz, 2H, NCH,CH,), 1.34 (t, J=7.2 Hz, 3H, CHs); °C
NMR (DMSO-ds, 100 MHz) d: 163.7, 153.8, 149.4, 138.6,
138.5, 130.7, 130.5, 128.2, 117.3, 87.4, 85.5, 73.3, 70.5,
61.6, 41.1, 34.2, 25.0, 24.7, 15.0; IR (KBr) v: 3348, 2926,
1618, 1582, 1476, 1339, 1297 cm '; HRMS (ESI) calcd
for CooHo4CIN5O,S [M+H]" 466.1317, found 466.1307.

6-WR I J-2- Z B JE R I A% 1 (Sg): A A, Wz
69%. m.p. 79~81 °C; '"H NMR (DMSO-d;, 400 MHz) §:
8.25 (s, 1H, H-8), 5.85 (d, J=5.8 Hz, 1H, H-1"), 5.43 (d,
J=6.1 Hz, 1H, OH), 5.18 (d, J=4.9 Hz, 1H, OH), 5.06 (t,
J=5.4 Hz, 1H, OH), 4.56 (dd, J=6.0, 11.2 Hz, 1H, H-2'),
4.20~4.48 (m, 4H, CH,NCH,), 4.14 (dd, J=4.8, 8.8 Hz,
1H, H-3"), 3.93 (dd, J=4.0, 7.6 Hz, 1H, H-4"), 3.65 (ddd,
J=4.4,92, 11.9 Hz, 1H, H-5"3), 3.54 (ddd, J=4.4, 5.7,
12.0 Hz, 1H, H-5'b), 3.07 (q, J=7.3 Hz, 2H, SCH,),
1.68~1.78 (m, 2H, CH,CH,CH,), 1.59~1.65 (m, 4H,
CH,CH,CH,), 1.33 (t, J=7.2 Hz, 3H, CH;); *C NMR
(DMSO-d, 100 MHz) 8: 163.0, 152.4, 151.3, 137.4, 117.0,
87.3, 85.4, 79.1, 73.4, 70.4, 61.5, 45.7, 25.6, 24.7, 24.2,
22.4, 14.8; IR (KBr) v: 3347, 2930, 2854, 1577, 1444,
1343, 1316, 1249, 1218, 1118, 1074 cm'; HRMS (ESI)
caled for C;H,sNsO,S [M+H] " 396.1706, found
396.1699.

6- My HE IRk e -2- 2 i A A H (Sh): ([l 44, 0L

Chin. J. Org. Chem. 2015, 35, 2205~2211



Chinese Journal of Organic Chemistry

# 69%. m.p. 82~84 °C; 'H NMR (DMSO-ds, 400 MHz)
d: 8.30 (s, 1H, H-8), 5.86 (d, J=5.8 Hz, 1H, H-1"), 5.44 (d,
J=6.1 Hz, 1H, OH), 5.19 (d, J=4.9 Hz, 1H, OH), 5.04 (t,
J=5.4 Hz, 1H, OH), 4.56 (dd, J=5.6, 11.2 Hz, 1H, H-2'),
420 (m, 4H, CH,NCH,), 4.14 (dd, J=4.4, 8.4 Hz, 1H,
H-3"), 3.93 (dd, J=3.6, 7.2 Hz, 1H, H-4"), 3.72 (t, J=4.4
Hz, 4H, CH,OCH,), 3.65 (ddd, J=4.4, 9.2, 11.9 Hz, 1H,
H-5'3), 3.55 (ddd, J=4.6, 5.2, 12.0 Hz, 1H, H-5'b), 3.08
(q, J=7.1 Hz, 2H, SCH,), 1.33 (t, J=7.3 Hz, 3H, CH;);
C NMR (DMSO-ds, 100 MHz) §: 163.1, 152.5, 151.4,
137.9, 117.2, 87.3, 85.4, 79.1, 73.3, 70.3, 66.1, 61.4, 45.2,
247, 14.8; IR (KBr) v: 3338, 2928, 1616, 1583, 1477,
1451, 1340, 1298, 1242, 1111, 1079 cm™'; HRMS (ESI)
caled for CisHy3NsOsS [M + H] " 398.1499, found
398.1493.

6-(4- F JE DR R - 1- 38 )-2- Z B R WA 4% 17 (Si): (A
[, % 48%. m.p. 88~90 C; 'H NMR (DMSO-d,,
400 MHz) &: 8.28 (s, 1H, H-8), 5.86 (d, J=5.8 Hz, 1H,
H-1', 5.44 (d, J=6.0 Hz, 1H, OH), 5.19 (d, J=4.8 Hz,
1H, OH), 5.05 (t, J=5.4 Hz, 1H, OH), 4.56 (dd, J=5.6,
10.8 Hz, 1H, H-2"), 4.20 (m, 4H, CH,NCH,), 4.14 (dd, J=
4.4, 8.4 Hz, 1H, H-3"), 3.93 (dd, J=3.6, 7.2 Hz, 1H, H-4"),
3.65 (ddd, J=4.4, 9.2, 11.9 Hz, 1H, H-5"), 3.54 (ddd, J=
4.6, 5.1, 12.0 Hz, 1H, H-5'b), 3.07 (q, J=7.1 Hz, 2H,
SCH,), 2.42 (t, J=4.4 Hz, 4H, CH,NCH;CH,), 2.22 (s,
3H, NCH3), 1.33 (t, J=7.2 Hz, 3H, SCH,CH,); °*C NMR
(DMSO-ds, 100 MHz) &: 163.1, 152.4, 151.4, 137.7, 117.1,
87.3, 85.4, 79.2, 73.4, 70.4, 61.4, 54.5, 45.7, 44.3, 24.7,
14.8; IR (KBr) v: 3352, 2927, 2801, 1578, 1452, 1320,
1290, 1251, 1219, 1136, 1082, 1050, 1006 cm '; HRMS
(ESI) caled for Cj;H,eN¢O,4S [M+H]" 411.1815, found
411.1810.

6-WE Iy 7,58 Jk-2- 2, B B B W4 % 1 (Sj): 1 0 [ 44k
K 76%. m.p. 128~130 C; '"H NMR (DMSO-d;, 400
MHz) &: 8.24 (s, 1H, H-8), 8.10 (br s, 1H, NH), 7.33 (dd,
J=0.9, 5.0 Hz, 1H, SCHCH), 6.96 (dd, J=3.4, 4.9 Hz,
1H, CHCHCH), 6.92 (m, 1H, CCHCH), 5.83 (d, J=5.9
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Hz, 1H, H-1"), 5.44 (d, J=6.0 Hz, 1H, OH), 5.19 (d, J=
4.7 Hz, 1H, OH), 5.09~5.13 (m, 1H, OH), 4.61 (dd, J=
5.7, 11.0 Hz, 1H, H-2"), 4.15 (dd, J=4.4, 8.0 Hz, 1H,
H-3"), 3.94~4.07 (m, 1H, H-4"), 3.72~3.81 (m, 2H,
NHCH,), 3.66 (ddd, /=4.3, 8.9, 11.6 Hz, 1H, H-5'a), 3.55
(ddd, J/=4.3, 5.9, 11.6 Hz, 1H, H-5'b), 3.15~3.33 (m, 2H,
SCH,), 3.08~3.13 (m, 2H, NHCH,CH,), 1.35 (t, J/=7.2
Hz, 3H, CH;); °C NMR (DMSO-d,, 100 MHz) &: 163.6,
153.7, 149.5, 141.4, 138.7, 126.9, 125.1, 124.0, 117.3,
87.4,85.5,79.2,73.3,70.5, 61.6,41.6,29.2,24.8, 15.1; IR
(KBr) v: 3356, 2926, 1617, 1583, 1476, 1338, 1300, 1113,
1078 cm™'; HRMS (ESI) calcd for CisH3N504S, [M+H]"
438.1270, found 438.1265.

# B BH(Supporting Information)  HAirtb-&IHIX
Wi ZLAMI R o FE DTS 1 . IXEeRDREAT DL 4 2 AT
3 (http://sioc-journal.cn/) b T %K.
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