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9-(2-FE CH)-6-Ia£-8-REE-2-HMEIZRH S AL HE
PR g SR 1%

EOW AU

Bt TR 2B E3T 100029)

WE LL6-EH YN R, 5 AMR-2-1R- LH8 R NAT E] 9- L BEAIE £ FE-2- 2 5E-6-FERS (2), 2 ZIRIF 2 9- LT 4
HE CHE-2- 5 - 6-F-8-IRIEIR (3), 3 7 A vh 55 FH A [ AR 3] 9-(2-FR 2k £ 3k )-2- 20 BE-8- F A 2k -6- U (4), XT 4 (W3R
FEHAT LA R Y 13 2 9- L BRAEIE 23 -2- 50 HE-8- FH AR FE-6-5UNEE04 (5), 5 4 T UK IR N 5 I -5 e 3k i e R 159 3] 9-
LA B B -8- A R -2- e i - 6- SN2 (6), 6 ST SR IZ AR R VA3 3] 9- LBEAIE £ - 6- 2 k- 8- A 2k -2t
BRILIERS (7), 7 IFRIE AR 515 2 9-Q- 25 £.56)-6-ki = FE-8- A JE-2-Ke R FE NS (8). Al T 24 A A WLARIE Mtk &
) 3~8, ENIIE L "HNMR, "C NMR, IR &% HRMS 25 F-BAF IR, F6F 9 AN Hbrfb &4 8 HEAT T Pl /MR EESE
LR,

KA WERSRTAEY; GG SSRIRRAE; Ui/ MREEE

Synthesis of 6-Alkylamino-2-alkylthio-9-(2-hydroxyethyl)-8-methoxy-
purines and Their Anti-platelet Aggregation Activities

Wang, Tao Du, Hongguang™

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

Abstract 2-Amino-6-chloropurine (1) was reacted with 2-bromoethyl acetate to yield 9-acetoxyethyl-2-amino-6-chloro-
purine (2), which was treated with NBS to afford 9-acetoxyethyl-2-amino-8-bromo-6-chloropurine (3). 3 was reacted with
sodium methanol to afford 2-amino-6-chloro-9-(2-hydroxyethyl)-8-methoxypurine (4), and then 4 was treated with acetic an-
hydride to yield 9-acetoxyethyl-2-amino-6-chloro-8-methoxypurine (5). After that 5 was diazotized and reacted with dialkyl
disulfide to yield 9-acetoxyethyl-2-alkylthio-6-chloro-8-methoxypurine (6) and 6 was treated with amine to afford
9-acetoxyethyl-6-alkylamino-2-alkylthio-8-methoxypurine (7). Deprotection of hydroxyl group in compound 7 provided target
compound 8. All 24 novel compounds 3~8 were acquired and their structures were identified by |H NMR, 13C NMR, IR and
HRMS techniques. Besides, the anti-platelet aggregation activities of the nine target compounds were tested.

Keywords purine derivatives; synthesis; characterization; anti-platelet aggregation

117N SR 4 2 25 kA A A 1t A T S 11 8 Dt P,
LN S I, L AL B ) R I (ADP) Az B
PRI, AT/ MY ADP 3244, i bR ifin /MR ) S8 S22,
g5t LJE T ADP RUMIHINERAT M), 455 ADP 5E4
AR, PSSR TIE, AT IA BB AR SR I
YEF, X &R AT AR ) B A Bl /N 2R 24398 g i) 3
wHAE. HiT, CAFZXRUEYRIA AP
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ANBCEEETE VR . AR R JU AR, IR K
TR IR 207« 60 9-f =AM B AT S5 Rk
I8 T4 B IR AT A2 1) 16 S LT it /AR e B v
(R, 3 r 0, A L2 Sk 2 U VRN ] g S
AU TR, BAT ARG IR 847 A7 BUAR L (K WE A A
YIRIHGE RN D W, RSN E 5 NBURIESTL B 8T
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Scheme 1

/NS B8 SR 1 PR 5 e A, AN . DALk, ARSC et T
M IGAE 2-07 1 607 8-A AN 9~ PUAM B _EATHL
AIEER ATV (S 8), W H G R &P M kE
VPRI TS, & %2 4N Scheme 2 FT7rs.

1 ER54He
1.1 LEMIHERK

WA 4 WA AT R B, OBt FE A e oG
R T HRIAA da, BEEE NV IOHEAT, HIELT HEMA 4b

A de, ZJarpIal4k 4a 12K, feaRAA de LOZHHH K,
FRIR a4k ab. ik R PRIk 4a WL A1) 3

Cl

cl
)N\AIN\> AcOCH,CH,Br, K,CO3 )N\;I
HN NN DMF SN
1

Cl cl
s | S>—0" Ac0, DMAP, TEA PN T >—
NS NS
HN™ N7 N CH,Cl, HoN N
4 OH 5
¢ NHR?
NN R2NH,, TEA
N/
R1S)\\)NIN%O EtOH PNy
R'S” N
o{o
6

R' = Et, n-Pr, n-Bu; R? = n-Pr, n-Bu, p-FCgH,CH,CH,

LB AR R 77 'H NMR (CDCls, 400 MHz) 6: 5.35
(t, J=4.77 Hz, 1H, OH); 5.13 (s, 2H, NH,); 4.31 (t, J=
5.08 Hz, 2H, CH,0); 3.72 (t, J=5.65 Hz, 2H, NCH,); "°C
NMR (CDCl;, 100 MHz) §: 159.03, 155.36, 149.52,
129.13, 124.61, 57.51, 47.92; HRMS (ESI) calcd for
C;H;BrCIN;sO [M+H]" 291.9601, found 291.9607],
(44 4b 24 B AR 4, T de Kyl ik 4a 51 P8
UL 4["H NMR (CDCls, 400 MHz) d: 5.18 (t, J=
7.69 Hz, 2H, CH,0); 4.92 (s, 2H, NH,); 4.31 (t, J=17.76
Hz, 2H, NCH,); *C NMR (CDCl;, 100 MHz) ¢: 59.07,
155.72, 154.02, 147.64, 12421, 64.32, 50.84; HRMS (ESI)

xﬁ \Hr

Scheme 2

Chin. J. Org. Chem. 2013, 33, 1720~1727

© 2013 Chinese Chemical Society & SIOC, CAS

MeONa
K\ CHsCN  H,N MeOH
0{0 o\/(
/ FAMONO, R'SSR'
CH3CN
o«o
NHR?
/ MeONa N7 N y
° BNV
N MeOH 1N\~ N
K\ 0 \\\
o% OH
8
http: //sioc-journal.cn/ 1721



BHlLE

MR

caled for C;H,CINSO [M + H] "
212.0337). J % i #E U1 Scheme 3 [ 7.

Cl

212.0339, found

MeONa

N7 N
x\NﬁNHf
- #

H,N MeOH
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Cl Cl
N7 >N MeONa NESNC
A\ A\
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HoN™ N \\\ MeOH N~ N
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4a 4b(4) ONa
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HoN

N N\; MeOH
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Scheme 3

1.2 L&Y 8 MK N

DLA A1) 8a, i fhl, '"H NMR % &t 5 5.42 &b () — it
T JE T 607 KE R L NH, 6 5.04 &b — i T [1 3
U 1 & T -7 Bk A it 1Y) OH, 6 4.09 Ak = Jit (1) FLilg I
J& T 8-07. OCHs, 0 4.11~3.97 AbPU 5t T-HI P> = T 1§ )
J& T 9-fBE Y CH,CH,, 6 3.58~3.57 4L J5i 1Y
FIEHJE T 5 607 IENZ AR FAHIEMZE — > CHy, 0
3.14~3.08 AP T PU EIEJH 8T CH,-S, 6 1.70~
1.65 AW FRINEEHE TS 6 FE AR IR T
HEMIZE A CH,, 6 1.40 4= JF ¥ = HEIE TS T 2-
{7 LHRFIEN) CHs, 6 1.00 A= T =& )E T 6-17
IEREIEN CHy. C NMR #%EH o 162.66, 153.92,
152.44, 150.45, 112.43 fR3R THEM IR 522, 6 61.24,
4254 R T 9N EEEmE A, & 56.83 AUk 8- HI 4k
%, 6 45.82, 23.18, 11.56 UK 6-f7 IFENZ ML, 6
32.17, 14.52 483 207 LB L i 4L, IR w% & 1, 3603 FH
3304 cm AL OH FI NH FIHZEdRS), 2925,
2863 cm ' DL AL 1462, 1417 cm™ ' 4b 0 ¢ B FE L7
FEIOAFAE, 1615 com ' DM TR Py BB XU (A (e 45 9 5,
1319 11039 cm ™' &b (UG idk— B UE S T 907 B A 1)
F2HE, 1146 cm ™' KW 8-f7 FHAAFEMIAEAE, 784 F1 755
em’ ' AR IRV S 51k RN TR FE (VT P $E 5 R 5. HRMS
AR5 VSRV & B INGRAE T LA Y45k
1.3 &Y 8 Bt/ MRS F M

HEAT B Al /N BR 256 4 5 PE AR BT F I 5 i WP
(Washed Platelet)ll iy, AL DMSO Ky [P
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M, AR-C69931MX A BHPEX HEAY), i i 5453 () i />
BOEEE R B RV L A% ADP 75 S 1L/ MR ESE (1)
FEPUE.

W, BHUERI(EE 100 mL KM 2.5 g AR
W, 1.5 g FrERIR, 2 g M4 HE) B E M AARREL 12 6
BCHIIELE 37 CHIF, 2 J57E 1500 r/min 250 20 min. HY
FZ KT 4000 r/min FRA L 8 min, R LR T
Iy RIS /N 2D () = 2. fh il 2R, A
SEARFRIE IR 1/2000 (1R B ER g, 1T
ADP, AL/ NMRIRRTX ADP P2ARMR 32 1), /N5,
BRI ARE. H LEAR, T 37 CTHE 10
min, 25 400 pL BTl MREEERE S,
FELFRSSS, N 5 pL £F4EEE R, 2 pl H DMSO
B 2 mmol/L ¥ A, 3 min J5 iMA 4 uL ADP (1
mmol/L), & FELk B IRKT:, Wi 58 B— AN b (1)
TRCEAE S 1 5 2 o Y DMISO Y [ B L, BT
S AR S AE R E D 10 pmol/L IS fiL /B B

9 MEA P BTN AR I PR R 45 R LR 1.
AR LS R IR, A IR 6 B IEA | 145 T, 2-
P AR I (3G PR N3 g 1E AR R > 1F T iR 3 > i
TMAE 2R BRI R GO T, 607 BUARIE R 35 PR
NN AR L HE > IE T RS> IE NI

R 1 ALEY) 8a,~8cs FIPLIIL /MR BESETEPEH s

Table 1 Anti-platelet aggregation activities of compounds
8a;~8¢;
FE AR R' R? MR 2/ %%
8a; Et n-Pr 93.48
8a, Et n-Bu 82.61
8a; Et p-FC¢H,CH,CH, 76.22
8b, n-Pr n-Pr 71.74
8b, n-Pr n-Bu 50.02
8b; n-Pr p-FC¢H,CH,CH, 43.48
8¢; n-Bu n-Pr 78.26
8c, n-Bu n-Bu 65.22
8c; n-Bu p-FC¢H,CH,CH, 47.83

© 2013 Chinese Chemical Society & SIOC, CAS

2 4ig

ARICLL 650 I g k), A AR 9 AN H ARk
BYHEAT 24 AR HGE PSP, DUl /MR RS
PR W ARG AP — @ 2 s, (H3 501
PEXT Y AR-C69931MX H 225 K (vE: BHMEXT )
AR-C69931MX 7£ 10 pmol/L I [ /MR BEEE 2 Hy 0).

3 XS
3.1 UFE5FH

XT-4A B B0 s e A, iR S Rl 2 R
ONE]; HE-4000 HYAE B AR LT AR, HOAS B
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2vw]; Bruker 400 MHz ##i3tHR1%; Agilent TOF-6210
R WA, 36 [l 223840 A 7] TDZ5-WS BUICIH 2
LWL, HHACES LS AT B A ] ; Model 400vs 24 1fit 7N
A1, ZEIH Chrono-Log /).

S T 6-5 SIS Sy Tl gk, HoAqx skl an 2-1R 2
B, NBS. FEEdh. ZMREF. ke milE. WAHER T
P AP LA R SSRGS R o i . LIR-2-1R- LTE
F9- LA KL £ -6~ -2- 2 JENGE W (2) 4 SCHR[14] 77 V5
il 4.

3.2 ZIWAHE
32.1 9-TEBEAA TH-2-FIHK-6-7-8-12 "% (3)69 &
P,

ERARBEEN =D EEEETImA 1 g 39
mmol){L &4 2, 1.4 g (7.8 mmol) NBS #1160 mL Z.Ji§, &
SR IR 2 he F 10% B AR BB DR I,
T 18 Sl B A WA oK o R 11, 85
MR JZ S ik o B R TF A V(SR OWR) & V(A
fif)y=1: 1], BEZAHBEREE 1.1 g AR, %
85%. m.p. 104~106 ‘C; 'H NMR (CDCl;, 400 MHz) §:
5.17 (s, 2H, NH,), 4.43~4.37 (m, 4H, NCH,CH,0), 2.02
(s, 3H, COCH3); *C NMR (CDCls, 100 MHz) d: 170.75,
159.11, 154.73, 150.18, 129.58, 125.30, 61.23, 43.34,
20.75; IR (KBr) v: 3334, 2923, 2863, 1707, 1616, 1449,
1357, 1236, 1054 cm ~ !; HRMS (ESI) caled for
CoH,(BrCIN;O, [M+H]" 333.9706, found 333.9700.
322 9-(2-FAKTHK)-2-RHK-8-F AH-6-2"F%(4)
8945 A%,

TELEA R BE I B D R mA 1 g (3.0
mmol){L54 3, 0.35 g (6.6 mmol) I EE4N AN 50 mL FHE,
el 2 he AHIRER, HMIRRIAT pH 2k
Kk, H MR CWRAI, A WA GKmBREET, i
P& AL M (5 7 B (FETT AN LR LTE). ks 25
W E] 660 mg FIEAE K, 722 90%. m.p. 84~86 C;
'H NMR (CDCls, 400 MHz) 6: 5.91 (s, 2H, NH,), 3.70 (s,
3H, OCHj), 2.74 (s, 1H, OH), 2.69 ~2.52 (m, 4H,
NCH,CH,0); *C NMR (CDCl;, 100 MHz) J: 159.01,
156.46, 154.06, 147.43, 123.10, 60.54, 58.06, 43.53; IR
(KBr) v: 3603, 3347, 2935, 2867, 1632, 1465, 1381, 1341,
1138, 1046 cm '; HRMS (ESI) caled for CgH;CIN5O,
[M+H]" 244.0601, found 244.0596.

323 9-TBLEAE LA -2-FIL-8-F AL -6-R 129 (5)
ERECDOY

e R B I 1 g (4.1 mmol)fb &4 4, 0.5
g (4.9 mmol) L&, 0.5 g (4.9 mmol) = Z}%, L&)
DMAP F1 60 mL & ke, =ik 1 h Kyt I

Chin. J. Org. Chem. 2013, 33, 1720~1727
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MR R 2=, O CEEAEI, A HUAH ]
TR EE T, U8, PR AR R 1.1 g (A
1, P2E 94%. m.p. 115~117 ‘C; '"H NMR (CDClLs, 400
MHz) d: 5.11 (s, 2H, NH,), 4.36 (t, J=5.39 Hz, 2H,
CH,0), 4.22 (s, 3H, OCHs), 4.18 (t, J=5.39 Hz, 2H,
NCH,CH,0), 1.99 (s, 3H, COCH;); *C NMR (CDCls, 100
MHz) 6: 170.71, 157.94, 156.83, 154.40, 146.31, 121.97,
61.24, 57.58, 40.28, 20.69; IR (KBr) v: 3308, 2941, 2866,
1712, 1628, 1451, 1356, 1234, 1139, 1048 cm'; HRMS
(ESI) caled for CoH3CINsO; [M+H]™ 286.0707, found
286.0710.

324 9-TBAEIA TH-8-F A& 2-bri sk -6- 2% %
(6)895 A%,

TEREAT VR 1) = LR A &) 1 ¢
(3.5 mmol){L&H 5, 2.14 g (17.5 mmol) - ZFE " fii ik,
4.10 g (35 mmol) W AN 7 e A1 50 mL ZJiF, AR
T 70 CHiFABIA 2 he 7Kk, H LR CBEAA, AHLAH
FG/K i B T45, ok v AL 24 (Al 2 & [ I 771
HWVLIRCTE) - VO MER)=2 1], Jl 7% H %7745 2]
WEY) 6a. S R JE ZIE N RS IE T
AR EE S AR — A BRI S ) 6b A 6c.

9- LRSS £ -8- FH AR JE-2- £ T -6- U 2 IR (6a):
H AR, 753 27%. m.p. 84~85 ‘C; 'H NMR (CDCls,
400 MHz) 6: 4.39 (t, J=5.27 Hz, 2H, CH,0), 4.28 (t, J=
5.27 Hz, 2H, NCH,CH,0), 4.27 (s, 3H, OCH3), 3.22~
3.16 (q, J=7.33 Hz, 2H, SCH,), 1.98 (s, 3H, COCH,),
1.42 (t, J=7.37 Hz, 3H, SCH,CH;); °C NMR (CDCl;,
100 MHz) 6: 170.60, 163.32, 157.84, 153.30, 145.99,
125.87, 61.17, 57.94, 40.62, 25.83, 20.65, 14.37; IR (KBr)
v: 2959, 2873, 1745, 1613, 1484, 1411, 1230, 1142, 1058,
778 e¢m”'; HRMS (ESI) caled for C,H;cCIN,O5S [M+
H]" 331.0632, found 331.0638.

9- LR AR A & Hk -8- T AR k-2 IF P it 2 -6- UM e
(6b): FAEE, 7% 25%. mp. 86~87 C; 'H NMR
(CDCls, 400 MHz) J: 4.40 (t, J=5.30 Hz, 2H, CH,0),
4.29 (t, J=5.30 Hz, 2H, NCH,CH,0), 4.27 (s, 3H, OCH;),
3.16 (t, J=7.13 Hz, 2H, SCH,), 1.98 (s, 3H, COCHj,),
1.83~1.74 (m, 2H, SCH,CH,), 1.06 (t, J=7.33 Hz, 3H,
SCH,CH,CHj3); “C NMR (CDCls, 100 MHz) d: 170.55,
163.41, 157.81, 153.24, 145.84, 125.79, 61.14, 57.92,
40.62, 33.40, 22.52, 20.62, 13.46; IR (KBr) v: 2960, 2869,
1745, 1612, 1484, 1347, 1229, 1141, 1059, 735 cm ';
HRMS (ESI) caled for Cj;3H;sCIN,OsS [M + H] *
345.0788, found 345.0790.

9- LR AR AL & Hk-8- AR AR -2- 1E T it 2 -6- UM e

http: //sioc-journal.cn/ 1723
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(6c): FOEAK, P25 22%. mp. 89~90 C; 'H NMR
(CDCls, 400 MHz) 6: 4.39 (t, J=5.16 Hz, 2H, CH,0),
4.28 (t, J=5.16 Hz, 2H, NCH,CH,0), 4.27 (s, 3H, OCH,),
3.18 (t, J=7.29 Hz, 2H, SCH,), 1.98 (s, 3H, COCH,),
1.78 ~1.70 (m, 2H, SCH,CH,), 1.54~1.45 (m, 2H,
SCH,CH,CH,), 0.96 (t, J=7.29 Hz, 3H, SCH,CH,CH,-
CH;); “C NMR (CDCl;, 100 MHz) §: 170.59, 163.51,
157.82, 153.27, 145.95, 125.84, 61.17, 57.93, 40.62, 38.88,
31.24, 22.00, 20.65, 13.67; IR (KBr) v: 2956, 2869, 1745,
1612, 1486, 1347, 1229, 1142, 1058, 726 cm™'; HRMS
(ESI) caled for C4H,0CIN,05S [M+H]" 359.0945, found
359.0948.
325 9-TEBLEL T -6 R AL-8-F AL 2- ke ri ik
F(T) 896 AR,

TERAREEN RO EEER T mA 1 g 3.0
mmol)fb &4 6a. 0.21 g (3.6 mmol)iE A%, 0.37 g (3.6
mmol) = Z %A1 40 mL LFE, IR#AElA 2 he /KPE, H &
1R CERASH, A WA oK R B T8, 985 A2
M it 7y B (R FFFHN LR 41), 025 s 715 24k
G Tay. BRI B IE T RN SR S AR
BIEW LI A Ta, M Tas. [FEE, F4EEY) 6b 5
FL IR B s N AT IR A ) Thy~Ths. HALEY) 6¢
3 M0 b i B N T A S Ter~Tes.

9- LA £ Hk-6-1F TN 24 Jk-8- FH AR Bk -2- Lt L
W (7ay): AR, 2% 85%. mp. 124~125 C; 'H
NMR (CDCls, 400 MHz) §: 5.31 (s, 1H, NH), 4.36 (t, J=
534 Hz, 2H, CH,0), 420 (t, J = 526 Hz, 2H,
NCH,CH,0), 4.12 (s, 3H, OCH3), 3.60~3.55 (q, J=6.52
Hz, 2H, CH,NH), 3.17~3.11 (q, J=7.32 Hz, 2H, CH,S),
1.98 (s, 3H, COCH3), 1.71~1.61 (m, 2H, NCH,CH,), 1.40
(t, J=7.29 Hz, 3H, SCH,CH3), 1.00 (t, J=7.37 Hz, 3H,
NCH,CH,CH3); *C NMR (CDCls;, 100 MHz) §: 170.72,
163.21, 156.01, 154.43, 145.94, 112.48, 61.53, 56.82,
45.92, 40.01, 33.12, 23.16, 22.08, 13.83, 11.54; IR (KBr)
v: 3369, 2928, 2866, 1742, 1615, 1457, 1411, 1235, 1142,
1057, 782, 745 cmfl; HRMS (ESI) caled for C;5sH»4N5O;S
[M+H]" 354.1600, found 354.1600.

9- LRI £ H-6-1F T 2 k-8~ A Bk -2- St L
% (Tay): AOREA, 7% 94%. mp. 127~128 C; 'H
NMR (CDCls, 400 MHz) §: 5.29 (s, 1H, NH), 4.36 (t, J=
545 Hz, 2H, CH,0), 4.19 (t, J = 545 Hz, 2H,
NCH,CH,0), 4.11 (s, 3H, OCH3), 3.63~3.58 (q, J=6.65
Hz, 2H, CH,NH), 3.17~3.11 (q, J=7.36 Hz, 2H, CH,S),
1.98 (s, 3H, COCH3), 1.67~1.60 (m, 2H, NCH,CH,),
1.48~1.38 (m, 5H, NCH,CH,CH,, SCH,CH3), 0.96 (t,

1724 http: //sioc-journal.cn/
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J=17.36 Hz, 3H, NCH,CH,CH,CH;); *C NMR (CDCl,,
100 MHz) 6: 170.77, 162.53, 154.27, 152.51, 150.05,
112.56, 61.68, 56.77, 40.54, 39.93, 32.11, 25.54, 20.74,
20.11, 14.99, 13.85; IR (KBr) v: 3377, 2929, 2866, 1743,
1615, 1457, 1412, 1234, 1140, 1056, 781, 727 cm ',
HRMS (ESI) caled for C¢HyNsO;S [M+H]" 368.1756,
found 368.1756.

9- LR AR KL -6 SR £ B4 Hk-8- T A Ak -2- £
FENE (Taz): HEEE, 7% 86%. m.p. 143~144 C,
'H NMR (CDCls;, 400 MHz) d: 7.18~7.01 (m, 4H, Ph),
5.34 (s, 1H, NH), 4.32 (t, J=5.44 Hz, 2H, CH,0), 4.19 (t,
J=5.43 Hz, 2H, NCH,CH,0), 4.08 (s, 3H, OCH,), 3.89~
3.83 (q, J=6.77 Hz, 2H, CH,NH), 3.17~3.12 (q, J=17.35
Hz, 2H, CH,S), 2.96 (t, J=7.21 Hz, 2H, CH,Ph), 1.94 (s,
3H, COCH,), 143 (t, J=7.22 Hz, 3H, SCH,CH;); "*C
NMR (CDCl;, 100 MHz) §: 170.86, 164.02, 160.11,
155.02, 152.55, 151.08, 135.11, 130.28, 130.21, 124.07,
115.41, 115.21, 62.68, 56.80, 45.13, 43.14, 35.03, 31.05,
20.01, 13.80; IR (KBr) v: 3371, 2946, 2867, 1741, 1616,
1461, 1403, 1231, 1141, 1051, 806, 776 cm '; HRMS
(ESI) caled for CyHysFNsO;S [M+H]" 434.1662, found
434.1660.

9- Lt AR AL £ Hk-6- 1F Y 2 k-8 H AR k-2 TF P i 2k
WEIS(Thy): FIERE K, 725 94%. mp. 126~127 C; 'H
NMR (CDCls, 400 MHz) §: 5.31 (s, 1H, NH), 4.35 (t, J=
543 Hz, 2H, CH,0), 4.19 (t, J = 541 Hz, 2H,
NCH,CH,0), 4.10 (s, 3H, OCHj3), 3.59~3.55 (q, J=6.46
Hz, 2H, CH,NH), 3.09 (t, J=7.28 Hz, 2H, CH,S), 1.99 (s,
3H, COCHj3), 1.83~1.76 (m, 2H, SCH,CH,), 1.74~1.66
(m, 2H, NCH,CH,), 1.05 (t, J = 733 Hz, 3H,
NCH,CH,CH3), 1.00 (t, J=7.54 Hz, 3H, SCH,CH,CHj,);
C NMR (CDCl;, 100 MHz) §: 170.74, 163.31, 156.04,
154.52, 146.02, 112.54, 61.54, 56.86, 45.94, 40.04, 33.14,
29.70, 23.21, 22.98, 13.57, 11.45; IR (KBr) v: 3382, 2926,
2861, 1742, 1618, 1461, 1392, 1241, 1151, 1049, 740
cm '; HRMS (ESI) caled for CiHxNsOsS [M+H]™
368.1756, found 368.1754.

9- LA HE L Hk-6-1F T 2 H-8- A Bk-2- IF I it Ak
WIS (Thy): (1K, 725 95%. mp. 132~133 C; 'H
NMR (CDCls, 400 MHz) §: 5.30 (s, 1H, NH), 4.35 (t, J=
541 Hz, 2H, CH,0), 4.19 (t, J = 541 Hz, 2H,
NCH,CH,0), 4.11 (s, 3H, OCH3), 3.63~3.58 (q, J=6.67
Hz, 2H, CH,NH), 3.11 (t, J=7.29 Hz, 2H, CH,S), 1.98 (s,
3H, COCHj3), 1.81~1.75 (m, 2H, SCH,CH,), 1.68~1.60
(m, 2H, NHCH,CH)), 1.46~1.41 (m, 2H, NCH,CH,CH,),
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1.04 (t, J=7.37 Hz, 3H, SCH,CH,CH3), 0.96 (t, J=7.37
Hz, 3H, NCH,CH,CH,CH3); *C NMR (CDCl;, 100 MHz)
5: 170.61, 162.24, 154.05, 152.43, 150.02, 112.34, 62.85,
56.73, 40.52, 39.91, 36.75, 31.61, 24.13, 20.71, 20.02,
14.04, 13.83; IR (KBr) v: 3394, 2923, 2859, 1730, 1618,
1457, 1381, 1266, 1178, 1048, 733, 726 cm '; HRMS
(ESI) caled for C;H,gNsO;S [M+H]" 382.1913, found
382.1913.

9- LRSIk L HE-6- R0 3R £ 28 HE-8- F Ak -2- IE TN
TN (Ths): A, 773 87%. m.p. 147~148 C;
'H NMR (CDCl;, 400 MHz) d: 7.20~6.93 (m, 4H, Ph),
5.32 (s, 1H, NH), 4.36 (t, J=5.41 Hz, 2H, CH,0), 4.20 (t,
J=5.34 Hz, 2H, NCH,CH,0), 4.10 (s, 3H, OCHj,), 3.86~
3.81 (q, J=6.77 Hz, 2H, CH,NH), 3.13 (t, J=7.22 Hz,
2H, CH,S), 2.94 (t, J=7.22 Hz, 2H, NCH,CH,Ph), 1.99
(s, 3H, COCH3), 1.85~1.72 (m, 2H, SCH,CH,), 1.04 (t,
J=7.37 Hz, 3H, SCH,CH,CH;); *C NMR (CDCl;, 100
MHz) d: 170.76, 163.94, 160.13, 154.82, 152.52, 151.04,
135.10, 130.20, 124.14, 115.41, 115.21, 64.06, 56.80,
43.47, 43.35, 39.52, 34.02, 22.76, 20.06, 13.73; IR (KBr)
v: 3332, 2922, 2857, 1737, 1616, 1458, 1373, 1257, 1149,
1035, 804, 747 cm '; HRMS (ESI) calcd for C, Hy/F-
N;O;S [M+H]" 448.1819, found 448.1817.

9- LA KL £ k-6 1F T k-8 FF AR k-2 1F T i ik
W (Tey): FITAIELE, 775 94%. mp. 136~137 C; 'H
NMR (CDCls, 400 MHz) 6: 5.29 (s, 1H, NH), 4.37 (t, J=
546 Hz, 2H, CH,0), 422 (t, J= 545 Hz, 2H,
NCH,CH,0), 4.10 (s, 3H, OCH3), 3.58~3.56 (q, J=6.44
Hz, 2H, NHCH,), 3.10 (t, J=7.49 Hz, 2H, SCH,), 1.99 (s,
3H, COCHs), 1.77~1.65 (m, 4H, SCH,CH,, NCH,-
CH,CH,), 1.53~1.43 (m, 2H, SCH,CH,CH,), 1.00 (t, J=
7.35 Hz, 3H, NCH,CH,CHj;), 0.95 (t, J=7.29 Hz, 3H,
SCH,CH,CH,CH3); “C NMR (CDCl;, 100 MHz) o:
170.71, 162.51, 154.14, 152.50, 150.01, 112.51, 61.31,
56.84, 45.87, 41.54, 31.67, 30.91, 29.70, 23.21, 22.14,
13.74, 11.44; IR (KBr) v: 3385, 2921, 2860, 1741, 1615,
1460, 1385, 1252, 1153, 1042, 742, 727 cm™'; HRMS
(ESI) caled for C;7H,sNsO5S [M+H]" 382.1913, found
382.1916.

9- LA KL L Hk-6-1F T Jk-8- F AR k-2 1F T i ik
W (Tey): FIAIELE, 7% 92%. mp. 138~139 C; 'H
NMR (CDCls, 400 MHz) 6: 5.26 (s, 1H, NH), 4.35 (t, J=
5.41 Hz, 2H, CH,0), 4.19 (t, J=>5.46 Hz, 2H, NCH,CH,-
0), 4.11 (s, 3H, OCHj3), 3.63~3.58 (q, J=6.68 Hz, 2H,
NHCH,), 3.13 (t, J=7.44 Hz, 2H, SCH,), 1.98 (s, 3H,
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COCH,), 1.78~1.59 (m, 4H, SCH,CH,, NCH,CH,CH,-
CHs), 1.52~1.48 (m, 4H, NCH,CH,CH,CH;, SCH,-
CH,CH,), 0.96 (t, J=7.35 Hz, 3H, NCH,CH,CH,- CH;),
0.88 (t, J=7.37 Hz, 3H, SCH,CH,CH,CH;); *C NMR
(CDCl;, 100 MHz) &: 170.75, 162.53, 154.25, 152.51,
150.02, 112.54, 61.68, 56.77, 40.54, 39.93, 34.17, 32.25,
32.11, 21.53,20.74, 20.11, 14.09, 13.85; IR (KBr) v: 3353,
2924, 2860, 1738, 1615, 1458, 1398, 1260, 1175, 1037,
729 cm”'; HRMS (ESI) caled for C gH30NsO5S [M+H]"
396.2069, found 396.2066.

9- LA I £ F-6- X0 R LB H-8- A JE-2-1E T
T LI (Tes): FIEAEE, =% 82%. m.p. 153~154 C;
'H NMR (CDCls, 400 MHz) d: 7.22~6.97 (m, 4H, Ph),
5.34 (s, 1H, NH), 4.36 (t, J=>5.41 Hz, 2H, CH,0), 4.20 (t,
J=5.49 Hz, 2H, NCH,CH,0), 4.10 (s, 3H, OCH,), 3.87~
3.81 (q, J=6.77 Hz, 2H, CH,NH), 3.15 (t, J=7.44 Hz,
2H, CH,S), 2.94 (t, J=7.29 Hz, 2H, CH,Ph), 1.99 (s, 3H,
COCH,), 1.78~1.70 (m, 2H, SCH,CH,), 1.52~1.45 (m,
2H, SCH,CH,CH,), 0.94 (t, J=7.44 Hz, 3H, SCH,CH,-
CH,CHs3); *C NMR (CDCl;, 100 MHz) §: 170.73, 163.22,
160.13, 154.52, 152.14, 150.51, 135.11, 130.27, 130.18,
124.10, 115.41, 115.19, 64.36, 56.79, 43.52, 42.46, 39.94,
35.48, 31.84, 22.15, 20.03, 13.73; IR (KBr) v: 3385, 2924,
2863, 1729, 1616, 1457, 1384, 1263, 1178, 1047, 803, 727
cmfl; HRMS (ESI) caled for CyHyoFNsO5S [M—l—H]+
462.1975, found 462.1972.
32.6 9-(2-F K TH)-6-ARIL-8-F A2
EA(8) 896K,

705 R B I 1 g (2.8 mmol)iL &%) Ta, .
0.17 g (3.1 mmol) FEEAAT 40 mL FHEE, =JBEHE 2 h
PR SRR VAT pH b, KUk, Fl LR SEEAHL, FHL
A TE K B B T, R 28 R RIA3 2k &) 8a,.
Z I EIRITE MAE D) Tay~Te; REAEY) Ta, il
1365 8a,~8cs.

9-(2-J2 Kk £ H)-6- 1 TH 2 JE-8- F A 2 -2- £ i e
14 (8ay): FIE A, 7% 90%. mp. 115~116 C; 'H
NMR (CDCls, 400 MHz) 6: 5.42 (s, 1H, NH), 5.04 (s, 1H,
OH), 4.11~4.08 (m, 5H, CH,0, OCHj), 3.97 (t, J=5.11
Hz, 2H, NCH,CH,0), 3.58~3.57 (q, J=6.41 Hz, 2H,
CH,NH), 3.14~3.08 (q, J=7.27 Hz, 2H, CH,S), 1.70~
1.65 (m, 2H, CH,CH,NH), 1.40 (t, J=7.22 Hz, 3H,
SCH,CHj), 1.00 (t, J=7.37 Hz, 3H, NHCH,CH,CH5); "*C
NMR (CDCl;, 100 MHz) &: 162.66, 153.92, 152.44,
150.45, 112.43, 61.24, 56.83, 45.82, 42.54, 32.17, 23.18,
14.52, 11.56; IR (KBr) v: 3603, 3304, 2925, 2863, 1615,
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1462, 1417, 1319, 1146, 1039, 784, 755 cm '; HRMS
(ESI) caled for Ci3H»NsO,S [M+H]" 312.1494, found
312.1492.

9-2-F2H £ Hk)-6-1F T 2 Kk -8- FH A6 ik -2- Lt kI
% (8ay): IO REE, P2 94%. mp. 118~119 C; 'H
NMR (CDCls, 400 MHz) : 5.57 (s, 1H, NH), 5.31 (s, 1H,
OH), 4.08 (t, J=5.25 Hz, 2H, CH,0), 4.01 (s, 3H, OCH;),
3.98 (t, J=5.25 Hz, 2H, NCH,CH,0), 3.61~3.56 (q, J=
6.54 Hz, 2H, CH,NH), 3.14~3.08 (q, J=7.29 Hz, 2H,
CH,S), 1.67~1.59 (m, 2H, CH,CH,NH), 1.46~1.37 (m,
5H, CH,CH,CH,NH, SCH,CHj), 0.96 (t, J=7.33 Hz, 3H,
NHCH,CH,CH,CH3); “C NMR (CDCl;, 100 MHz) 6
162.47, 153.99, 152.49, 149.62, 112.42, 61.13, 56.81,
45.72, 40.50, 29.70, 25.44, 20.08, 14.72, 13.84; IR (KBr)
v: 3451, 3293, 2924, 2861, 1618, 1464, 1419, 1317, 1143,
1062, 775, 728 cm”'; HRMS (ESI) caled for C4Hp4N50,S
[M+H]" 326.1651, found 326.1650.

9-(2-F2 5 43 )-6- X AR £ % H-8- A KL -2- 4t
FENENS (8a;): A, f7F 92%. mp. 134~135 C;
'H NMR (CDCls, 400 MHz) §: 7.18~6.97 (m, 4H, Ph),
5.42 (s, 1H, NH), 5.02 (s, 1H, OH), 4.08 (t, J=5.24 Hz,
2H, CH,0), 4.09 (s, 3H, OCHj3), 3.96 (t, J=5.24 Hz, 2H,
NCH,CH,0), 3.87~3.82 (q, J=6.61 Hz, 2H, CH,NH),
3.15~3.10 (q, J=7.29 Hz, 2H, CH,S), 2.94 (t, J=6.81
Hz, 2H, CH,Ph), 1.41 (t, J=7.21 Hz, 3H, SCH,CH;); "*C
NMR (CDCl;, 100 MHz) &: 164.06, 160.13, 155.07,
152.58, 151.26, 135.10, 130.28, 130.20, 124.14, 115.42,
115.21, 61.65, 56.81, 46.52, 43.51, 35.54, 32.01, 13.82; IR
(KBr) v: 3482, 3307, 2926, 2858, 1616, 1451, 1405, 1332,
1148, 1053, 829, 781 c¢cm '; HRMS (ESI) caled for
C1sHxFN5O,S [M+H]" 392.1556, found 392.1554.

9-(2-F2 Hk £ Hk)-6- 1F A 2 K -8- FH A6 ik -2- 1F A i ik
WS (8by): K, 725 92%. mp. 119~120 C; 'H
NMR (CDCls, 400 MHz) : 5.42 (s, 1H, NH), 5.06 (s, 1H,
OH), 4.08 (t, J=5.26 Hz, 2H, CH,0), 4.06 (s, 3H, OCH;),
3.97 (t, J=5.25 Hz, 2H, NCH,CH,0), 3.59~3.55 (q, J=
6.37 Hz, 2H, CH,NH), 3.08 (t, J=7.22 Hz, 2H, SCH,),
1.82~1.73 (m, 2H, SCH,CH,), 1.70~1.63 (m, 2H,
CH,CH,NH), 1.05 (t, J=7.29 Hz, 3H, NHCH,CH,CH,),
1.00 (t, J=7.52 Hz, 3H, SCH,CH,CH;); “C NMR
(CDCl;, 100 MHz) 6: 162.60, 153.99, 152.50, 112.48,
61.24, 56.81, 45.84, 42.57, 33.15, 23.20, 23.01, 13.57,
11.45; IR (KBr) v: 3609, 3317, 2924, 2863, 1616, 1462,
1414, 1319, 1146, 1037, 755 cm”'; HRMS (ESI) calcd for
C1sHiN50,S [M+H]" 326.1651, found 326.1651.
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9-(2-F2 5k L Fk)-6-1F T 2 FE-8- HY 4 2k -2- 1F P fim ik
W (8by): LA, %K 90%. mp. 123~124 C; 'H
NMR (CDCl;, 400 MHz) d: 5.57 (s, 1H, NH), 5.48 (s, 1H,
OH), 4.09~4.07 (m, 5H, CH,0, OCHj), 3.96 (t, J=5.24
Hz, 2H, NCH,CH,0), 3.63~3.58 (q, J=6.47 Hz, 2H,
CH,NH), 3.08 (t, J=7.22 Hz, 2H, CH,S), 1.82~1.73 (m,
2H, SCH,CH,), 1.67~1.60 (m, 2H, CH,CH,NH), 1.50~
1.40 (m, 2H, CH,CH,CH,NH), 1.04 (t, J=7.37 Hz, 3H,
SCH,CH,CHj3), 0.96 (t, J=7.37 Hz, 3H, NHCH,CH,-
CH,CHs3); *C NMR (CDCl;, 100 MHz) J: 163.54, 154.56,
152.52, 150.06, 112.57, 61.68, 56.79, 43.56, 39.94, 33.24,
29.70, 23.23, 20.06, 13.86, 11.56; IR (KBr) v: 3472, 3312,
2925, 2861, 1617, 1461, 1415, 1321, 1144, 1045, 741, 726
cm '; HRMS (ESI) caled for CisHyNsO,S [M+H]™
340.1807, found 340.1810.

9-(2-F2Hk £ )-6- ) SR £ 28 k8- A Ak -2- IE TN
i JEMEE IS (8bs): T [EAA, 722 93%. m.p. 140~141 C;
'H NMR (CDCls;, 400 MHz) J: 7.22~6.97 (m, 4H, Ph),
5.32 (s, 1H, NH), 5.01 (s, 1H, OH), 4.34 (t, J=5.27 Hz,
2H, CH,0), 4.32 (s, 3H, OCH3), 4.21 (t, J=5.22 Hz, 2H,
NCH,CH,0), 3.87~3.81 (q, J=6.62 Hz, 2H, CH,NH),
3.11 (t, J=7.13 Hz, 2H, CH,S), 2.92 (t, J=6.82 Hz, 2H,
CH,Ph), 1.82~1.76 (m, 2H, SCH,CH,), 1.04 (t, J=7.37
Hz, 3H, SCH,CH,CH3); *C NMR (CDCl;, 100 MHz) J:
164.04, 160.16, 155.02, 152.56, 151.23, 135.10, 130.20,
124.20, 115.42, 115.21, 61.66, 56.81, 46.57, 43.53, 40.02,
34.07, 23.16, 13.63; IR (KBr) v: 3664, 3333, 2924, 2860,
1614, 1455, 1411, 1319, 1156, 1069, 825, 747 cm ';
HRMS (ESI) caled for C1oH,sFN5O,S [M+H]" 406.1713,
found 406.1712.

9-(2-F2 5k £ FE)-6- 1 TN 2 FE-8- HT 4 2k -2- 1 T fim ik
W (8¢y): FEELA, 725K 91%. mp. 128~129 C; 'H
NMR (CDCl;, 400 MHz) 0: 5.40 (s, 1H, NH), 4.97 (s, 1H,
OH), 4.08 (m, 5H, CH,0, OCHs), 3.97 (t, J=5.24 Hz, 2H,
NCH,CH,0), 3.58~3.56 (q, J=6.31 Hz, 2H, CH,NH),
3.10 (t, J=7.37 Hz, 2H, CH,S), 1.77~1.65 (m, 4H, SCH,-
CH,, CH,CH,NH), 1.53~1.44 (m, 2H, SCH,CH,CH,),
1.00 (t, J=7.29 Hz, 3H, NHCH,CH,CH3), 0.94 (t, J=7.22
Hz, 3H, SCH,CH,CH,CHj3); "C NMR (CDCl;, 100 MHz)
5: 162.65, 154.01, 152.44, 149.94, 112.39, 61.08, 56.79,
45.66, 42.56, 31.71, 30.92, 29.93, 23.18, 22.15, 13.75,
11.45; IR (KBr) v: 3449, 3299, 2925, 2862, 1618, 1463,
1415, 1324, 1143, 1060, 753, 727 cm'; HRMS (ESI)
caled for C;sHyNsO,S [M + H] ° 340.1807, found
340.1805.
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9-2-F2 0k £ H)-6-1F Tz Kk -8- W A Ak -2- IF T At Ak
W (8cy): A, %K 92%. mp. 131~132 C; 'H
NMR (CDCls, 400 MHz) : 5.35 (s, 1H, NH), 4.94 (s, 1H,
OH), 4.09~4.07 (m, 5H, CH,0, OCH3), 3.96 (t, J=5.24
Hz, 2H, NCH,CH,0), 3.63~3.59 (q, J=6.37 Hz, 2H,
CH,NH), 3.10 (t, J=7.29 Hz, 2H, CH,S), 1.77~1.60 (m,
4H, SCH,CH,, CH,CH,NH), 1.51 ~ 1.40 (m, 4H,
SCH,CH,CH,, CH,CH,CH,NH), 0.98 ~0.92 (m, 6H,
NHCH,CH,CH,CH;, SCH,CH,CH,CH;); “C NMR
(CDCl;, 100 MHz) J: 162.64, 154.02, 152.54, 149.96,
112.35, 61.33, 56.84, 46.88, 45.89, 31.66, 30.91, 22.14,
20.09, 13.84, 13.75; IR (KBr) v: 3361, 3229, 2923, 2860,
1621, 1461, 1414, 1322, 1172, 1039, 728 cm '; HRMS
(ESI) caled for C;¢H,sNsO,S [M+H]" 354.1964, found
354.1963.

9-(2-F2 5L £ H)-6- X AR L e -8- A KE-2-1E T
TN (8es): FIEAEME, % 94%. m.p. 145~146 C;
'H NMR (CDCls, 400 MHz) §: 7.11~6.99 (m, 4H, Ph),
5.35 (s, 1H, NH), 5.13 (s, 1H, OH), 4.39 (t, J=5.26 Hz,
2H, CH,0), 4.29~4.27 (m, 5H, NCH,CH,0, OCH,),
3.71~3.66 (q, J=6.61 Hz, 2H, CH,NH), 3.18 (t, J=7.29
Hz, 2H, CH,S), 2.91 (t, J=6.88 Hz, 2H, CH,Ph), 1.78~
1.70 (m, 2H, SCH,CH,), 1.52~1.45 (m, 2H, SCH,CH,-
CH,), 0.96 (t, J=7.39 Hz, 3H, SCH,CH,CH,CH;); "*C
NMR (CDCl;, 100 MHz) &: 163.24, 160.15, 154.62,
152.18, 150.53, 135.12, 130.27, 130.19, 124.10, 115.41,
115.20, 61.66, 56.82, 46.52, 42.48, 39.98, 35.51, 31.91,
22.18, 13.76; IR (KBr) v: 3482, 3346, 2934, 2865, 1620,
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1467, 1416, 1330, 1151, 1053, 824, 727 cm '; HRMS
(ESI) caled for CaHpFN5O,S [M+H]* 420.1869, found
420.1868.
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