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Abstract In this paper, a group of pyrimidine nucleoside-chalcone hybrids were conveniently prepared through condensing
5-formyl pyrimidine nucleosides with (substituted) acetophenones under the promotion of aqueous sodium hydroxide. The
hybrid compounds were then evaluated as potential antileishmanial agents and some of them showed promisingly potent activ-

ities.
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AR Ui FE P, Wataya A1 Loiseau O T —
BEmENE A% H R E Y, FERE T T EATR A
AR = R ORI, 3RS T LA = SR AT A

WATERTIAMIWE 7E TR, tBERIFRIL T —H Al
P iR 2 5 g ) S-BUA e H AT A, Bk
WA R R, ERUEYAH W REARIH 2 IaTT
Rt R 2R AR R IR 258, S —TJ7 1, VP2
IRERATAEDI HAA BEBUMIE . PUWEE. PUR . DLt
Y. IR RA B . PUar A S AYEYE. Rl
7 R 2, Boeck ZEM R SR I, B /RBAFTAMIA
AP BT AR HOE R R A, 1 BoE A #E; Lio
OV IS SR AT A 40 AT LA I 40 ) 7 25 A NP R
A EAEF ) FRD B35 1 1 2o iR A 8 s oG
B K REYE. ST EATEM A RIS
PRI () R A 1, el iR A 2 R g
PE, FRATBTE 7 — Tl 28 py i e A% - A R A A4 A A 3,
Eq. 1), S50 W 0E 1% 1 5 A K R I PR b 24 R0k T 1)
i, RBENEVERELI A, IRt 2R E
WEHIE AU L 2131 5- LR EAZ 1 AL,
28 5 (U PR LB 2)fEBR I 2% AF N 45 A T 49(Eq. 1).

0
CHO
] D R
+ — 1
0" N X PN X M
| RZ 0 N RZ
R 2 |
1
1 R 3
HO HO HO
o) o ioj
R1= ’ ,
| |
OH Na OH OH

R? = H, p-CHg, p-OCHg, p-F, p-Cl, m-Cl

1 &ER51TR

DA 5- FHY I -2 - Jid S R W W A% (1a) IR Ll (2a)
JEORE, X BIT TR U1 PR s W A% T — 25 7K 2 A AR 1 5 1l 2 2
BAT T AT AU 1), F 1a (1 mmol)FT 2a (1 mmol)
IO BEA S &AL ER(1.5 mmol). 7K(0.5 mL)AI Z. (0.3
mL) NI, 75 25 CHIURE &M FHtHE RN 5 h,
SR JE R IR SR B AT Ay B A4k, SRR, RN K
TRTHIEEN) 5-(2- 2K FH BRI 20 525 )-2'- Bt S PR v g A% ¢
(3a), {HL[A] I REBEA B~ 9 5-(1,3- 2K It L -2- T4
B2 i SEUR WS E AL (4a), PE ISR 7358 28%A1
36% (3 1, Entry 1). A3 3a BN, AT N 2614
HEAT TR, BEFURIN, R BLR R SR, ART 4a
MIAERNGER 1, Entry 2); 1024 B0 FE PR, 3a 177 %
ARERTE. BRNIE 0 C FHHTH, AL 68%MIiR
350 3a (3% 1, Entry 3). £ Nk, NHZE T HEN K
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NI, G5 SREE, BRI EN 1 equiv.i, SN
18 (F 1, Entry 4); BB =00, SN IR,
MR P N3] 2 equiv i, B2 h S 3a Uk
RAHREE 73%((F 1, Entry 5); £ 4kSa8 e /i &,
SN (] B AR BT DAaE— D 4, (R R da (LR
2 RKIREEMGINGR 1, Entry 6). & LESEAHATE, KR
PR RS, [N R ZE(ER 1, Entry 7). &5
FIREFTELE R, RN 3a MR RN AR AEAEN2
equiv.) B KR ZEENER. RGRE N 0 Cy M
IR 2 h, 7Ei%44% R, 3a IR N 73%(3E 1, Entry 5).

K1 G 3a FRBAEALETTT ¢
Table 1 Optimization study on the preparation of 3a

(o]
HN CHO
Py |

(0] .
O~ N Conditions
HO bbb
o] +/m%
2a
OH 1a
COPh
(o] o 0 o
ji:ujr/\\/ﬂ\Ph N COPh
HO (6] N HO O)\N
o +
o 0
OH 3a OH 4a
Yield/%
Ent B iv. 'C  th —/——

ntry ase (equiv.) 3 1a
1 NaOH (1.5) 25 5 28 36
2 NaOH (1.5) 50 5 Trace 45
3 NaOH (1.5) 0 5 68 10
4 NaOH (1) 0 5 15 Trace
5 NaOH (2) 0 2 73 6
6 NaOH (3) 0 1 47 29
7 KOH (2) 0 5 35 15

© 2015 Chinese Chemical Society & SIOC, CAS

“ Reaction conditions: 1 mmol of 1a, 1 mmol of 2a, 0.5 mL of H,0, 0.3 mL of
ethanol. ® Isolated yield.

NFEEE FIRYE A RS IE VG, (R 45 2 5
25 P W E 1% 1 — 7 2R IR e A AR DLEAT A LI AR 035 Mt
Fi, AKX T RPN 5- B R EZ T 1) S
BRI AT A ARBUCE B 2K OBF 2 485 M. £ 2
TR R B, 5- R BEAE-2 - B SRUPR R WE A% H (1) 5- L
FE-2' 3" XU AR -3'- B R PR E A% (1b) A Je 5- FH gk 2
PRIGEWERZ A (L) ¥ A 18 I B, W BLS R3E Aty
A 4 v S [ BT R T R A R 2R A (2) R AR A R 4
G RN, AR R A AR 3a~3n, PRI R 4T

BE S, M FH R AL B DY 20 (MT T 206 B & B )
[ 7 il AN | S R A N 1 I 5 i 1 I =0 V£
(Leishmania donovani)"EXKIEVEIAT T LR 3). 45
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Table 2 Preparation of pyrimidine nucleoside-chalcone hybrids 3

0
N CHO 0 0 Q
| N NaOH HN X X L,
07 N ¥ | —R?  H,0-EtOH P | | R
| yZ 2= O~ °N
R! |
1 2 R! 3
0 o 0 o 0 o

o)
©)
o)
@)
@)
®)

3j, 53% 3k, 64% 31, 70%

3m, 63% 3n, 67%

“ Reaction conditions: 1 mmol of 1, 1 mmol of 2, 2 mmol of NaOH, 0.5 mL of H,0, 0.3 mL of ethanol, 0 C; isolated yield.

R, FEFTE M bkt &4h, 3d, 3h, 3j, 3k R 31 SEHRHIEREATO)IR, #1458 7 LU F AR E B

FAT 3 (AL A 2 5 i A RE b, XS5 R e ZAACHR 3h 3k AT 31 B B A 2 KR AL ERA A =2
— AR LSRR TR e A S AR X R SRR, Atk 3by 3e. 3f LUK 3n 5B
KEERHAT AL T REAS BUB I PIAT B R AU Sk A Pk, KSR W A% 0 e v e e A 445 ) B0 s P BRI 2 1) 45
VI BB, AN, TR SIS S L R 2R R 3T U ke T e
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3 OWEEAZ T -BR AR 3 AU BRI 2 i R
[ICsp/(umol-L )]

Table 3 Antileishmanial activities [ICso/(umoleL™")] of nucleo-
side-chalcone hybrids 3

Compd. IC5o=SD Compd. IC5o+=SD
3a >100 3i >100
3b >100 3j 16.38+1.18
3¢ >100 3k 6.00+0.26
3d 15.02+1.26 31 7.45+0.23
3e >100 3m >100
3f >100 3n >100
3g >100 HePC® 6.7240.48
3h 9.8340.81 Amphotericin B°  0.38+0.08

“1Cs defined as inhibitory concentration 50%. b Reference compound.

AW A A R S,

FAb A 3b. 3e 1 3F A IR, 1M 3d HAT B 4D
HVE T, X3 B e A A b 2 2 W 25 44 G (PR IR 44
W FL - 1A 3R T AR AT BT T 8 AR v 1 A R 1.

JeAbAk 3h. 3j. 3k A 31 3 HA B R HAL IR
2 R AR RIEME, AR 31 A TETE, RISk
A R 456 BT R R 4 SR 45 H 1 R I T et
AW I R .

IR R R R AG BT LR Y, Zo A s g 1%
H 45 R B0 FRIRIR IR L 2'-7 () I 81 3 AR JE
PR DL K A5 7R i 465 1) B TG 10 5 BR HL - 2 2 B 4 DR R 0
N ALE YR AEYEEA & B, /£ T —FrEm
BT AR, BATIGAEAR SO S 45 R at -, 25
ACIE A A H A T 5 R T R R R IR EA DA% O B 4
RTS8, DLBA 203 1 5 = R o Sk & 4.

2 #ig

ASLUL G A1) 5- TP I SE e i N JERE, 425 (I
RO LA &, a7 — RYBEIE R H -2 K A
e, JERE 2 RIS YRR SN PURL IRA A 2 i
VTS, RIT — e A B E YNGR e L&,
IR A S S ISR L AR IR, W1 AR T
—IHMERIRRBOCRE R, NEEER ST R4
PGSR 1 LA,

3 X
3.1 NBE5EF

¥ i Kofler S fh sl @ O 72, iR E TR AR
1F; Ji#)t £ F Chirascan JI5E; "H NMR A *C NMR 1 ff]
Bruker AC 400 % R 3LIRACIM &, TMS A W ix,
DMSO-ds N¥EH; A4MEHEH Bruker Vector 22 21 4b
e EEACI E (KBr & F); i 20 PR Bruker
microTOF Ji 143G 5 .
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3.2 BIEZE-EREZMAENER

) %A A A AA5(0.08 g, 2 mmol) 2 S In K
(0.5 mL)F1 ZF#(0.3 mL), 2R 54 N B T 0Kk
HRAEL, BN S-HBEIEEEREAZ (1, 1 mmol)FI(HAY)
K2, 1 mmol). BT HR&YITEIKIKIE B+ & B,
TLC BREFRM. JRMVEEHR G, Wez&lkds, REYH &
FGe/ BV V=20 : DIERBIERE IR 7 kE kAT
FEJZ AT 440 45 380 0% g 1 1 -2 R R AR A A 3.

5-(2-7% F IR 3 2045 3 )-2'- it S8 PR 1 e % 1 (3a): 7
O E A, mp. 183~184 C; [a]f —18.6 (¢ 0.10,
EtOH); 'H NMR (DMSO-d,, 400 MHz) d: 2.18~2.24 (m,
2H, CH,), 3.59~3.71 (m, 2H, CH,), 3.80~3.83 (m, 1H,
CH), 427 ~429 (m, 1H, CH), 527~531 (m, 2H,
OH X2), 6.15 (t, J=6.4 Hz, 1H, CH), 7.49~7.67 (m, 4H,
3ArH, CH), 7.95 (d, J=7.2 Hz, 2H, 2ArH), 8.08 (d, J=
15.6 Hz, 1H, CH), 8.59 (s, 1H, CH), 11.74 (s, 1H, NH);
BC NMR (DMSO-ds, 100 MHz) d: 61.2, 70.1, 85.5, 88.2,
109.2, 120.6, 128.5, 129.4, 133.4, 138.3, 145.1, 149.7,
162.3, 189.8; IR (KBr) v: 3413, 1689, 1599, 1587, 1466,
1293, 1091, 697 cm™'. HRMS calcd for C 5HoN,Og [M~+
H]": 359.1243, found 359.1254.

5-[2-(4-H K FH I 3 ) 2, 0 66 12 ok 4 DR e g A%
(3b): L E A, mp. 189~191 C; [aly —22.9 (c
0.10, EtOH); '"H NMR (DMSO-d,, 400 MHz) §: 2.20~
2.24 (m, 2H, CH,), 2.39 (s, 3H, CH3), 3.58~3.71 (m, 2H,
CH,), 3.80~3.82 (m, 1H, CH), 4.27~4.29 (m, 1H, CH),
5.27~5.30 (m, 2H, OH X2), 6.15 (t, J=6.4 Hz, 1H, CH),
737 (d, J=7.6 Hz, 2H, 2ArH), 7.49 (d, J=15.6 Hz, 1H,
CH), 7.87 (d, J=8.0 Hz, 2H, 2ArH), 8.07 (d, J=15.6 Hz,
1H, CH), 8.57 (s, 1H, CH), 11.73 (s, 1H, NH); *C NMR
(DMSO-ds, 100 MHz) d: 21.6, 61.2, 70.1, 85.4, 88.2,
109.3, 120.6, 128.7, 129.9, 135.8, 137.9, 143.8, 144.9,
149.7, 162.3, 189.2; IR (KBr) v: 3412, 1703, 1609, 1584,
1467, 1298, 1091, 823 cm ™. HRMS calcd for CoH, N,O4
[M-+H]": 373.1400, found 373.1412.

5-[2-(4-H AR 6 0K R AL ) 2 0 22 -2 I A PR et e A%
H(3c): HOEE, mp. 195~197 C; [a]F —19.1 (¢
0.10, EtOH); '"H NMR (DMSO-d,, 400 MHz) §: 2.20~
2.24 (m, 2H, CH,), 3.62~3.69 (m, 2H, CH,), 3.83~3.86
(m, 4H, CH, CH;), 4.28~4.29 (m, 1H, CH), 5.23~5.26
(m, 2H, OH X 2), 6.16 (t, J=5.6 Hz, 1H, CH), 7.09 (d, J=
8.4 Hz, 2H, 2ArH), 7.47 (d, J=15.2 Hz, 1H, CH), 7.96 (d,
J=8.4 Hz, 2H, 2ArH), 8.06 (d, J=15.6 Hz, 1H, ArH),
8.56 (s, 1H, CH), 11.66 (br s, 1H, NH); “C NMR
(DMSO-ds, 100 MHz) d: 56.0, 61.2, 70.1, 85.4, 88.2,

Chin. J. Org. Chem. 2015, 35, 1335~1341
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109.4, 114.6, 120.5, 130.9, 131.1, 137.4, 144.6, 149.8,
162.4, 163.5, 188.0; IR (KBr) v: 3409, 1702, 1603, 1583,
1466, 1298, 1090, 839 cm ™. HRMS calcd for CoH, N,0,
[M+H]": 389.1349, found 389.1361.

5-[2-(4- 5 A H B 2 ) & 0 2 1-2'- It 4 DR s e A
(3d): FH A, mp. 169~171 C; [a]ly —31.2 (c
0.10, EtOH); '"H NMR (DMSO-d,, 400 MHz) §: 2.19~
2.24 (m, 2H, CH,), 3.59~3.71 (m, 2H, CH,), 3.82~3.83
(m, 1H, CH), 4.28~4.29 (m, 1H, CH), 5.23~5.27 (m, 2H,
OHX2), 6.15 (t, J=6.0 Hz, 1H, CH), 7.39 (t, J=8.4 Hz,
2H, 2ArH), 7.51 (d, J=15.2 Hz, 1H, CH), 8.03~8.06 (m,
3H, 2ArH, CH), 8.58 (s, 1H, CH), 11.71 (s, 1H, NH); "*C
NMR (DMSO-ds, 100 MHz) &: 61.2, 70.1, 85.5, 88.2,
109.2, 116.3, 116.5, 120.3, 131.4, 131.5, 135.0, 138.6,
1452, 149.7, 162.3, 164.1, 188.3; IR (KBr) v: 3398, 1694,
1598, 1574, 1466, 1295, 1094, 839 cm™'. HRMS calcd for
C1sH sFN,Og [M+H]": 377.1149, found 377.1141.

5-[2-(4- U IR 2k ) & 0 ik 1-2'- Mot 4 PR s e %
(3e): FEOE A, mp. 187~189 C; [aly —26.6 (c
0.10, EtOH); 'H NMR (DMSO-d,, 400 MHz) d: 2.16~
2.26 (m, 2H, CH,), 3.58~3.69 (m, 2H, CH,), 3.80~3.82
(m, 1H, CH), 4.26~4.28 (m, 1H, CH), 5.19 (t, J=5.2 Hz,
1H, OH), 5.23 (d, J=4.0 Hz, 1H, OH), 6.13 (t, J=6.4 Hz,
1H, CH), 7.50 (d, J=15.2 Hz, 1H, CH), 7.61 (d, J=8.4
Hz, 2H, 2ArH), 7.94 (d, J=8.4 Hz, 2H, 2ArH), 8.01 (d,
J=15.6 Hz, 1H, CH), 8.56 (s, 1H, CH), 11.67 (s, 1H, NH);
C NMR (DMSO-d;, 100 MHz) 8: 61.2, 70.1, 85.5, 88.2,
109.1, 120.2, 129.4, 130.3, 137.0, 138.2, 138.8, 145.3,
149.7, 162.2, 188.7; IR (KBr) v: 3349, 1696, 1592, 1468,
1297, 1093, 834 c¢cm '. HRMS caled for C;sH;sCIN,Og4
[M+H]": 393.0853, found 393.0859.

5-[2-(3- S0 F IR 2k ) & 0 ik 1-2'- Mot 4 B s e %
3f): LEEAE, mp. 221~222 C; [aly —373 (c
0.10, EtOH); 'H NMR (DMSO-d,, 400 MHz) d: 2.16~
2.26 (m, 2H, CH,), 3.57~3.70 (m, 2H, CH,), 3.80~3.81
(m, 1H, CH), 4.25~4.28 (m, 1H, CH), 5.19 (t, J=5.2 Hz,
1H, OH), 5.23 (d, J=4.4 Hz, 1H, OH), 6.13 (t, J=6.4 Hz,
1H, CH), 7.51 (d, J=15.2 Hz, 1H, CH), 7.59 (t, J=8.0 Hz,
1H, ArH), 7.71 (d, J=8.4 Hz, 1H, ArH), 7.87~7.89 (m,
2H, 2ArH), 7.99 (d, J=15.6 Hz, 1H, CH), 8.58 (s, 1H,
CH), 11.69 (s, 1H, NH); *C NMR (DMSO-d,, 100 MHz)
9: 61.2,70.1, 85.6, 88.2, 109.1, 120.1, 127.1, 128.0, 131.3,
133.0, 134.2, 139.2, 140.2, 145.4, 149.7, 162.2, 188.5; IR
(KBr) v: 3392, 1716, 1686, 1595, 1580, 1467, 1293, 1101,
716 cm~'. HRMS caled for CigH;sCIN,Oy [M+H] " :
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393.0853, found 393.0862.

5-(2-7% R JE 2007 -2, 3 Uit 4 -3"- B 2 3 R s
e A% 1 (3g): LA, mp. 182~183 C; [aly —
147.0 (c 0.10, EtOH); '"H NMR (DMSO-d;, 400 MHz) ¢:
2.34~241 (m, 1H, CH>-1), 2.52~2.56 (m, 1H, CH,-2),
3.61~3.65 (m, 1H, CH,-1), 3.73~3.76 (m, 1H, CH,-2),
3.84~3.86 (m, 1H, CH), 4.41~4.46 (m, 1H, CH), 5.45 (t,
J=4.8 Hz, 1H, OH), 6.08 (t, J=5.2 Hz, 1H, CH), 7.49~
7.57 (m, 3H, 2ArH, CH), 7.64 (t, J=7.2 Hz, 1H, ArH),
7.94 (d, J=7.6 Hz, 2H, 2ArH), 8.06 (d, J=15.2 Hz, 1H,
CH), 8.56 (s, 1H, CH), 11.74 (s, 1H, NH); *C NMR
(DMSO-d,, 100 MHz) &: 37.4, 59.3, 60.5, 85.0, 109.2,
120.6, 128.5, 129.3, 133.3, 138.3, 145.0, 149.6, 162.3,
189.7; IR (KBr) v: 3375, 2088, 1722, 1686, 1585, 1567,
1460, 1290, 1092, 687 cm™'. HRMS calcd for C,sHsN5sOs
[M+H]": 384.1308, found 384.1319.

5-[2-(4- F IR H 08 ) 2, 05 2K 121, 3"- XU 4 -3 - B L
HIRMENER T (3h): LB, mp. 199~201 C; [aly
—138.0 (¢ 0.10, EtOH); "H NMR (DMSO-d;, 400 MHz) §:
2.34~237 (m, 4H, CH;, CH,-1), 2.48~2.53 (m, 1H,
CH,-2), 3.60~3.64 (m, 1H, CH,-1), 3.72~3.75 (m, 1H,
CH,-2), 3.84~3.86 (m, 1H, CH), 4.43 (q, J=6.4 Hz, 1H,
CH), 5.42 (t, J=4.8 Hz, 1H, OH), 6.08 (t, J=5.2 Hz, 1H,
CH), 7.35 (d, J=7.6 Hz, 2H, 2ArH), 7.48 (d, J=15.6 Hz,
1H, CH), 7.85 (d, J=8.0 Hz, 2H, 2ArH), 8.05 (d, J=15.2
Hz, 1H, CH), 8.53 (s, 1H, CH), 11.72 (s, 1H, NH); "*C
NMR (DMSO-d;, 100 MHz) 8: 21.6, 37.4, 59.3, 60.5, 85.0,
109.3, 120.7, 128.6, 129.8, 135.7, 137.8, 143.7, 144.8,
149.6, 162.3, 189.2; IR (KBr) v: 3430, 2100, 1715, 1687,
1587, 1464, 1292, 1091, 826 cm '. HRMS calcd for
C1oHy0NsOs [M+H]": 398.1464, found 398.1458.

5-[2-(4- A FE I LI ) 20 56120, 3"- XUt 4 -3"- B
G JR W A AF (3i): EEEAA, mp. 200~202 C;
[a]F —91.9 (¢ 0.10, EtOH); 'H NMR (DMSO-d,, 400
MHz) 6: 2.18~2.24 (m, 1H, CH,-1), 2.69~2.76 (m, 1H,
CH,-2), 3.50~3.52 (m, 2H, CH,), 3.84 (s, 3H, CH,),
4.35~4.37 (m, 1H, CH), 4.47~4.49 (m, 1H, CH), 5.02 (t,
J=5.6 Hz, 1H, OH), 6.02~6.04 (m, 1H, CH), 7.07 (d, J=
8.8 Hz, 2H, 2ArH), 7.56 (d, J=15.2 Hz, 1H, CH), 7.95 (d,
J=8.4 Hz, 2H, 2ArH), 8.12 (d, J=15.6 Hz, 1H, CH), 8.34
(s, 1H, CH), 11.67 (br s, 1H, NH); *C NMR (DMSO-d,
100 MHz) J: 37.6, 55.9, 61.0, 61.7, 86.4, 87.2, 109.0,
114.5, 120.7, 130.8, 131.1, 137.8, 145.0, 149.6, 162.5,
163.4, 188.2; IR (KBr) v: 3401, 2098, 1713, 1686, 1604,
1586, 1464, 1293, 1090, 838 cm '. HRMS calcd for

http://sioc-journal.cn/ 1339



BIHE

C1oHyNsOg [M+H]": 414.1414, found 414.1407.

5-[2-(4- 3K F 5RO M JE -2, 3'- XU A -3 -8 R ik
PRUEWERZFF (3]): TCEEAR, mp. 185~186 C; [aly —
122.8 (¢ 0.10, EtOH); 'H NMR (DMSO-ds, 400 MHz) J:
2.34~2.41 (m, 1H, CH,-1), 2.48~2.56 (m, 1H, CH,-2),
3.61~3.66 (m, 1H, CH,-1), 3.72~3.77 (m, 1H, CH,-2),
3.85~3.88 (m, 1H, CH), 4.43 (q, J=6.8 Hz, 1H, CH),
5.39 (t, J=5.2 Hz, 1H, OH), 6.07~6.10 (m, 1H, CH), 7.37
(t, J=8.8 Hz, 2H, 2ArH), 7.50 (d, J=15.6 Hz, 1H, CH),
8.00~8.06 (m, 3H, 2ArH, CH), 8.54 (s, 1H, CH), 11.70 (s,
1H, NH); "C NMR (DMSO-d,, 100 MHz) o: 37.4, 59.4,
60.6, 85.1, 109.2, 116.2, 116.4, 120.4, 131.3, 131.4, 135.0,
138.4, 145.0, 149.6, 162.2, 164.0, 166.5, 188.3; IR (KBr)
v: 3430, 2109, 1717, 1687, 1600, 1575, 1466, 1294, 1096,
842 cm '. HRMS caled for C;sH;,FNsOs [M+H]":
402.1214, found 402.1226.

5-[2-(4-FK FE Ik ) 0 R -2, 3"- Ul 48 -3 - B U
PRWEER%HE(3K): LERE A, mp. 198~199 C; [a]y
—130.8 (¢ 0.10, EtOH); '"H NMR (DMSO-d;, 400 MHz) ¢:
2.35~2.41 (m, 1H, CH,-1), 2.48~2.53 (m, 1H, CH,-2),
3.60~3.65 (m, 1H, CH,-1), 3.72~3.76 (m, 1H, CH,-2),
3.85~3.87 (m, 1H, CH), 4.43 (q, J=6.4 Hz, 1H, CH),
5.39 (t, J=5.2 Hz, 1H, OH), 6.07 (t, J=5.2 Hz, 1H, CH),
7.51 (d, J=15.2 Hz, 1H, CH), 7.62 (d, J=8.4 Hz, 2H,
2ArH), 7.94 (d, J=8.4 Hz, 2H, 2ArH), 8.02 (d, J=15.6
Hz, 1H, CH), 8.54 (s, 1H, CH), 11.71 (s, 1H, NH); "*C
NMR (DMSO-ds, 100 MHz) 6: 37.4, 59.4, 60.6, 85.1,
109.1, 120.3, 129.4, 130.3, 136.9, 138.2, 138.8, 145.2,
149.6, 162.2, 188.7; IR (KBr) v: 3452, 2107, 1720, 1688,
1593, 1467, 1293, 1093, 834 cm '. HRMS caled for
Cy5sH,7CINsOs [M+H]": 418.0918, found 418.0907.

5-[2-(3-F K 58 ) M JE -2, 3'- XU A -3 -8 R ik
PREEBERZFF(3D): LA, mp. 150~152 C; [aly —
118.1 (¢ 0.10, EtOH); 'H NMR (DMSO-ds, 400 MHz) J:
2.36~2.43 (m, 1H, CH,-1), 2.50~2.58 (m, 1H, CH,-2),
3.62~3.67 (m, 1H, CH,-1), 3.73~3.78 (m, 1H, CH,-2),
3.85~3.88 (m, 1H, CH), 4.45 (q, J=6.4 Hz, 1H, CH),
5.46 (t, J=5.2 Hz, 1H, OH), 6.07~6.10 (m, 1H, CH), 7.55
(d, J=15.2 Hz, 1H, CH), 7.59~7.64 (m, 1H, ArH), 7.74
(d, J=8.4 Hz, 1H, ArH), 7.90~7.93 (m, 2H, 2ArH), 8.03
(d, J=15.6 Hz, 1H, CH), 8.59 (s, 1H, CH), 11.79 (s, 1H,
NH); *C NMR (DMSO-d;, 100 MHz) 8: 37.4, 59.3, 60.6,
85.1, 85.2, 109.1, 120.1, 127.2, 128.0, 131.5, 133.1, 134.3,
139.3, 140.2, 145.5, 149.7, 162.3, 188.6; IR (KBr) v: 3445,
2105, 1717, 1686, 1596, 1581, 1466, 1293, 1098, 715 cm™
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' HRMS caled for C;sH,,CINsOs [M+H]": 418.0918,
found 418.0931.

5-(2-28 F Bt I 205 J5 )- PRIGE WE A% (3m): o (0[] K,
m.p. 156~157 C; [a]F —45.1 (¢ 0.10, EtOH); 'H
NMR (DMSO-ds, 400 MHz) J: 3.60 ~3.63 (m, 1H,
CH,-1), 3.73~3.76 (m, 1H, CH,-2), 3.87~3.89 (m, 1H,
CH), 4.01~4.04 (m, 1H, CH), 4.08~4.10 (m, 1H, CH),
5.09 (d, J=5.6 Hz, 1H, OH), 5.38 (t, J=5.2 Hz, 1H, OH),
5.48 (d, J=5.2 Hz, 1H, OH), 5.76 (d, J=4.0 Hz, 1H, CH),
747 (d, J=152 Hz, 1H, CH), 7.55 (t, J=7.6 Hz, 2H,
2ArH), 7.64 (t, J=7.2 Hz, 1H, ArH), 7.93 (d, J=7.2 Hz,
2H, 2ArH), 8.03 (d, J=15.2 Hz, 1H, CH), 8.66 (s, 1H,
CH), 11.73 (s, 1H, NH); *C NMR (DMSO-d,, 100 MHz)
5: 60.5, 69.3, 74.4, 85.0, 89.3, 109.2, 120.6, 128.5, 129.3,
133.4, 138.0, 138.2, 144.9, 149.9, 162.3, 189.8; IR (KBr)
v: 3398, 1689, 1594, 1467, 1292, 1100 cm™'. HRMS calcd
for CigHoN,O; [M+H]": 375.1192, found 375.1184.

5-[2-(4-F A L IE ) O 5 - IR s e A% - (3m): ot
B4R, mp. 217~218 C; [a]y —96.3 (¢ 0.10, EtOH);
'H NMR (DMSO-d,, 400 MHz) J: 3.59~3.63 (m, 1H,
CH.-1), 3.73~3.77 (m, 1H, CH,-2), 3.87~3.88 (m, 1H,
CH), 4.01~4.10 (m, 2H, CHX2), 5.07 (d, J=5.6 Hz, 1H,
OH), 5.35 (t, J=4.4 Hz, 1H, OH), 5.47 (d, J=4.8 Hz, 1H,
OH), 5.76 (d, J=3.6 Hz, 1H, CH), 7.48 (d, J=15.6 Hz,
1H, CH), 7.61 (d, J=8.4 Hz, 2H, 2ArH), 7.94 (d, J=8.0
Hz, 2H, 2ArH), 8.00 (d, J=15.6 Hz, 1H, CH), 8.66 (s, 1H,
CH), 11.72 (br s, 1H, NH); C NMR (DMSO-d;, 100
MHz) J: 60.4, 69.3, 74.4, 85.0, 89.3, 109.1, 120.2, 129.4,
130.4, 136.8, 138.3, 138.6, 145.1, 149.9, 162.3, 188.7; IR
(KBr) v: 3379, 1691, 1593, 1467, 1298, 1094, 833 cm .
HRMS calcd for C;gH;sCIN,O; [M+H]": 409.0803, found
409.0814.

$#H B#1 kL (Supporting Information) L&) 3a~3n 1
'"HNMR J C NMR 5. ix 2okl B4 3 AT
ufi (http://sioc-journal. cn/) | F#.
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