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Abstract Five novel containing pyridinecarboxamide 18f-glycyrrhetinic acid derivatives have been designed and synthe-
sized following the concept of ‘active structural splice’. /n vitro studies demonstrated that all derivatives showed strong an-
ti-cancer activities in thiazolylblue (MTT) assay towards Hela cell lines. They were founded to inhibit the Hela cell lines pro-
lifration and induce apoptosis as the lowest ICsy values was only 0.02 pmolsL™'. Under the same conditions, these showed
lower ICso of cells growth than that of cytarabine. All findings supported further optimization efforts based on
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18p-glycyrrhetinic acid as a lead compound to develop potential anti-cancer drug candidates.
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Rl A 8a ¥ 1Cs (AR, 14 0.02 pmoleL ™' %
REML B AR A B, XF A 184-H B IR IR AR EE
(1) FLIA =5 8 24 AR T AR 7T SR TR S rh
M AT, ¥ A B R ER A SE R L

1 GHR5TR

1.1 HEMHER

ARV ELL 2,5- e —FER 3 AleinaRl, 4
HrBERR 2R B3 5 52 A13E sp” 244010 N TR W FEL 12
WL, SRR R B B R IR AE SR AR
FIBEBO AL IR 1. ik, AN R 2,5-
e — RS 184-H B IXER-30-0k % 2 [, FIH 1-3-
TR B AL)-3- 2 B ik W ER R ER(EDCL) AT 1-F2 4
R I =W (HOBT)AE Ay R 1) ok fie B T2 e BB 77,
IE AR R OGS (TLC) BRI, ISR & I P I R W3 AT
WA —, TLC b MIF=4 i 5 S 0, AR ME iR 1
SR HWRED. XATRe&H Tte ZRR S T =2
Jie 3B oy e h, AN A3 R 4 B 7 5 REAILAE, JFA N
JE 7 L5 S RN PR AR I L 22 L A AN B, R
FEACA R T B O . R %26 R, itne
2 S SR IEAR M B M 5 A T A B AL P

Tk, FRATTHEE— D A A OGSO IE, A EE e DA
DRPEIR, ESCR IS BTG B AR A . Bl
RKIL Guo /NMAPITF 2001 FEHRIELE I 5 WL (0 MgCl,-
MgBr,. NiCl,w BE)#ALSEAET, — Gk — 2 i nT LA
396 T O B BB T 43 R R S R — TR A A,
I HIX RSB AR AN PR B IR R WK &
DRI, AR SR 2,5-MkRe — H R (3) MWK H ER 01 2,5-1t
BE T HERS), RG-S 184-H HIKER-30-NRIE/E k%
PEHAS B LA =) 7. (HBR ) /2 LAY EUK IR (THF) A
WA, 2,5-knE —HERGS) S 18- H HIRIR-30-IRHE 71 .
7K MgCl, S5 26 2 Wi A 26 A1 N IS, 3% 15 2 T
FEY 7. RIE AR B B TR RS . RNAR RIBE . WA
FIFRET . SN 2R 2K, TLC ik 2 A A W I 2135 7=
Yrs. XTI RER T IR — il 184-H B IRER IR 5 2
FEAE BRI 2 TR AT BN, (R B h  F BAR IR R oy —
S LRI AR50, K 2,5-MHE e — H e AT e R 1 e i
B SEAZPERRAG, AT SEIA T B bt 1 B k.

TELRE T T LA ERIUR R S, BiExt 2,5-itkng —
HERAT 5 SAnEBEMERRt, B EED 6, AR5
5 184-H HIRIR-30-IRE AT I N A TG . 5%
SCHR[21, 2203038 A i vk, i R 4 i R AL
i, RIHHOE L E REER 5 547 8 2 DL F S TR 30— R
ERBELED 6, tbEY) 6 FEAE B WL b 45 Ak 57
(EDCL+HOBT)B & AAEA T, Sk 184-H Hik
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FHh /32 H bR &9 8a~8e. [FIN, FZEHGH /AN 1
R TTE ARG . N R . R R SRR EE
VRN, CAS™ K S L SR Jie i IV L. SR,
R LI B ) AR S Sk, AR MR R A
FHRRENEY. —J7H, BT %57 B RERE
— R NRN LS5, MR S, SRR R, i — 5T,
Ji 5 et Ja ) o 1 A S TR AL BRI K, 7 T a5 A
E. BT E U TE WL 1.

N HE— B NEUE — ] 57 B B R 7 ) G5 R K AN B e
P, BENUEEL T Ib &9 8a. SEE N HARE AT, KA
Gaussian 2009 & FILZFEFAL, LLEAI0 15 PM3 X
HFRIE T 30T TR RBNE T, B3] T e
LT R 2). MERAT LA H, HAR7 7 8a HIK
R —ANNIEE I, AR e MU, 7600 T4
THEES. T B AR 8F BT AR Ik K A7 BHL 08 1T
R AR T WA . WTE, 4 TR e R
1.2 MEDREEEMAR

WA RAIE B ARG S HUE S 1, BEALEIR T4
&) 8a. 8b UL MTT A H XM NS S Hela 48
MR, WP BERE R LN, 2 SV N E B
Hela #if0 EA7 2 2 B30 e, ARKRE T &Y
8a. 8b I Hela 40 M| R EE 700 W3 1 FI3% 2. 1
RHPHUEATLLE H, LAY 8a. 8b X Hela 41 H 3554
SRR TARLF AR, 25D 100 pug/mL
I, FIZGYEH 24 h, $0H1R 2505 50.8%. 42.2%. 45
S5 ZAE I T SE A, S SR AR A i . 22 M i)
[H35 72 h &, 1) 8a. 8b X Hela 4H 41l 63 21 i
B, ST BITTIE 82.8% 72.7%. IXF WIS E SRS T
A 2GR R A5 1 F I 8] BROE AR DG 88, — e F
FEE b BB I ) P A
R 1 AFEIREAEY) 8a X N & U Hela 28 i1 4011 %
Table 1 Growth inhibition rates of Hela cell lines with com-
pound 8a at different concentrations

-0 Inhibition rate/%

cAugml. ) 24h 48h 72h
3.1 22 1.9 229

6.2 15.6 10.6 14.3
12.5 252 34.9 522
25.0 31.8 52.4 67.0
50.0 46.6 59.7 77.8
100.0 50.8 65.2 82.8
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R = CH3 (8a), CH3CH, (8b), CH3(CH,), (8¢), CH3(CHy)3 (8d), (CH3),CHCH,, (8e),
CgHs5 (8f), CgH4Br (8g), C;H7 (8h), CgH,4CI (8i)
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Figure 1 Synthetic rounte of 184-glycyrrhetinic acid derivatives containing pyridinecarboxamide
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Figure 2 The molecular geometric structures of compounds 8a and 8f by quantum chemical calculation
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Table 2 Growth inhibition rates of Hela cell lines with com-
pounds 8b at different concentrations

- Inhibition rate/%

c/(pgeml ) 24h 48h 72h
3.1 3.5 10.7 22.9

6.2 13.9 28.2 14.3
12.5 254 33.5 52.2
25.0 32.7 37.3 67.0
50.0 39.2 37.1 77.8
100.0 42.2 51.9 82.8

B3 A& 8a AL ZE RN [ T Hela 20 ALY 7%
F X HE ]
Figure 3 Morphological changes of Hela cells induced by 8a in

different intervals of time

(a) Normal Hela cells; (b) Morphological changes of Hela cells Induced
by 8a, 24 h; (c) Morphological changes of Hela cells Induced by 8a, 48 h;
(d) Morphological changes of Hela cells Induced by 8a, 72 h

ZHPE R, RS, BRATSEIF R TR A
SR AP E 3 Hela #5140 70 TAE.
RN AR PR FA TR T 8a~8e (WEMIXTNE
FU9 Hela 40P - KM BE 1Cs (B (3 3). RN AF
L EAHE S B ARSI BUR TS E, AR T
Fpilts R 5 B8 2590 K35 i (Vineristine) B i
(Cytarabine){E APBHPEXS S 2 5. AR 3 ITLIE H,
45 251EH 24 h )5, 8b 1 8e [ 1Cs {E 73714 0.92 F11 0.74
umoleL ™', SRTHEMFA Y, mTFKEHW,; HL4EH
72 h J&, 8a F1 8b 1) ICso fEAL 374 0.02 1 0.03 pmole
L, RTFKEH, S TRRRE. HA& 8c~8e 1)
1Cso T AR A A R4 O 7 F 25 B 0.63 pmoleL ™" i/l
RZ. B/NIPUN S S0 Hela 20 ICso 52 BiZ R 511k
1) 8a~8e 5 HAT ISR NI\ B 5 Hela 4H 38 51
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Figure 4 Morphological changes of Hela cells induced by 8b in

different intervals of time

(a) Normal Hela cells; (b) Morphological changes of Hela cells Induced
by 8b, 24 h; (c) Morphological changes of Hela cells Induced by 8b, 48 h;
(d) Morphological changes of Hela cells Induced by 8b, 72 h

AR, RN BURE Z RIS R A AR LT
TEAE 25 IR ANE, SXOAWEAORT BTN B 30 254 52
BT HARINSE S
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Table 3 In vitro anticancer activities against Hela cell lines with
compounds 8a~8e, vincristine, cytarabine

ICso/(umoleL ")

Compd. 24h 48h 72h

8a 1.26 0.83 0.02

8b 0.92 0.29 0.03

8¢ 1.13 0.54 0.07

8d 1.09 0.67 0.12

8e 0.74 0.49 0.09
Vincristine 0.11 0.09 0.07
Cytarabine 0.95 0.90 0.63

2 4ig

AR, BATRA — BB T 18p-H R IRIR IS
e SO R AR S PR T 7 A, SeER 45 R, AT
VRS SS R BRI B T %, 2 PR R SR 2,5-
Mk e — F A B I N B 18 8- T B IR IR A5 i, ST
— RIVHT) 18- 1 IRBRMENE BERLATAEY. 2 AL
EHMRTTE, PR RVAFFRA. R, 54
BAERIE . PTESMR. PP T 184-H
RIRAT A M B 5 o 7 ik 5 F B [,
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TE J& ST R (1 A= W0 PEAIE 58 A v R I B B4 1)
0N 5 2% Hela 4HBIEE 135 PE, 72 h REERL 245401
RN TBTRERRTE, S G MHRAERR T K
RO, X LA S P S5 00 o B S i a2 i 2R e N 0
TR R RAL T EE NS KR, BA— e
R ZRINEY T RIS T B AP i 1 ik
PAAEE S mIEH IALSIT 58 M e R AT 2 .

3 X

3.1 UEFE5HF

X-24 B RS R, LR A R A F,
Bruker Avance 400 MHz #Z i L3R4 (TMS N ¥, CDCl,
N, API QSTAR Pulsar AT I 8] 5 23 9 5 15X
(ESI).

184-H R IR IR H T 2 8 o Z A R A =], 4l i
99.6%; 1- £, %5 -3- — W Bk & 5L 8 2 B WP A% ER IR b
(EDCL). 1-$23 283 = F M(HOBT), i3t fb 2R
AR 2,5-ME0E — HIER, Alfa Aesar (KA PR A
Al BEMEIE (MTT), KEWW, FERE, W kE
Sigma A F]; HAREA A E = Hraisifr sz at, B
TR AR HE T 20 R JE A W A R E I o
B T A NESUE Hela 2HMRPRIE B XBUK
e [ U AR R .

3.2 ZWHE
3.2.1  wvR-2,5-=F BR-5- F BH(6) 49 & A%

4 10 mmol 2,5-MtRE — FIER(3). 50 mL HIJEK
MUMAE] 100 mL FJHOEH, =R TEEMA 2~3
mL 96%HIRIRIR, MFEFIRRIL 24 h, H 2 RNLE
I ZE B RS o FR I, R R OBIR A R E T UK
ARG, I UE, PS4 R R A N RS R I -
2,5- W HERG). BEERE &, 7% 95.2%. mup.
136~138 °C; '"H NMR (CDCls, 400 MHz) 6:9.28 (d, J=
0.8 Hz, 1H), 8.43 (dd, J=2.0 Hz, 8.0 Hz, 1H), 8.19 (d, J=
8.0 Hz, 1H), 3.99 (d, J=19.6 Hz, 6H); >*C NMR (CDCl;,
100 MHz) 6: 164.86, 164.79, 150.78, 150.71, 138.29,
128.56, 124.65, 53.19, 52.74.

¥ NaOH (1.06 equiv.)i& T V(HEE) @ V(K)=10: 1
VPRGN, VKB FA T ZEMINE] 2,5-mknE —
R —HPE(1.0 equiv.) i B R R, BIVRN. 7 h.
SRIG B PR IR B 20, FH 2 mol/L ShERVAR Z2 18 b
K, ] pH=2~3, VKA EIZ 0 C, [EANTH, 10 min
Ja iy, 43 A HoO ¥k, f9atng-2,5- — HiR-5-H
FiE(6). VR kR dn, 772 88.0%. m.p. 129~133 C;
'H NMR (DMSO-d,, 400 MHz) §:9.17 (dd, J=0.4, 1.6
Hz, 1H), 8.46 (dd, J=2.0, 8.0 Hz, 1H), 8.17 (dd, J=0.8,
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8.0 Hz, 1H), 3.93 (s, 3H); >C NMR (DMSO-d,, 100 MHz)
5: 165.94, 165.07, 152.17, 150.23, 138.79, 128.34, 125.08,
53.18. ESI-TOFMS calcd for CsHgNO, 182.0453, found
182.0444.

322 18f-H F IR BER-30-7"5(2)49 & &

B 1.0 g (2.12 mmol) 184-H#kEZ(1), EDCL 767
mg (4 mmol), HOBT 290 mg (2.12 mmol)7& T 50 mL ]
YX LK SR, N 1 mL = Z0%, SRS
1€ 2 h, HIIANTC/KIREE 360 mg (4 mmol), = EHiH:.
TLC BREFN, RMAFEIEE, PN 30 mL oKKH,
F 30 mL CH,Cl, 7r PR IR ZEHL, AT & KBk a, Al
FHRTE/K NapSO, T4, 38, WRAFFFHLE. K TH:
BN BIeA: MR AER) © VIFED)=4: 1], 3k
TEEPIRZ i 184-H B IRER-30-IRE(2). IR EHIRZ
b, PEE 80.6%. m.p. 244~246 ‘C; 'H NMR (CDCl,
400 MHz) 6:5.68 (s, 1H, 12-H), 3.83 (s, 3H, 31-H, 34-H),
3.23 (dd, J=5.6, 10.8 Hz, 1H, 3-H), 3.11 (s, 3H, 32-H,
33-H), 2.76 (d, J=13.6 Hz, 1H, 18-H), 2.34 (s, 1H, 9-H),
2.19~1.17 (m, 16H, 2-H, 6-H, 7-H, 15-H, 16-H, 19-H,
21-H, 22-H), 1.36 (s, 3H, 27-H), 1.22 (s, 3H, 30-H), 1.13
(s, 3H, 25-H), 1.12 (s, 3H, 26-H), 1.06~0.97 (m, 2H,
1-H), 1.05 (s, 3H, 23-H), 0.82 (s, 3H, 24-H), 0.80 (s, 3H,
28-H), 0.72~0.69 (m, 1H, 5-H); *C NMR (CDCl;, 100
MHz) d: 200.27 (C-11), 174.09 (C-30), 169.58 (C-13),
128.60 (C-12), 78.71 (C-3), 61.81 (C-9), 54.94 (C-5),
48.06 (C-18), 48.06 (C-31), 48.06 (C-34), 45.30 (C-8),
44.87 (C-33), 43.89 (C-32), 43.86 (C-20), 43.31(C-14),
39.17 (C-19), 39.17 (C-4), 39.14 (C-1), 37.71 (C-22),
37.11 (C-10), 33.01 (C-7), 32.81 (C-17), 31.79 (C-21),
29.69 (C-28), 28.42 (C-29), 28.10 (C-23) 27.31 (C-2),
26.72 (C-16), 26.40 (C-15), 23.13 (C-27), 18.71 (C-26),
17.48 (C-6), 16.41 (C-25), 15.60 (C-24); IR (KBr) v: 3445
(NH), 3347 (OH), 2926, 2920, 2845, 1742, 1652 (C=0),
1525, 14 56, 1382, 1211, 1054 cm '. ESI-TOFMS caled
for C34HssN,O5 539.4213, found 539.4213.

3.23  wUE-2-[N-(4-18p-H 3k BR B e ok % )~ A ] F Bt
Jiiz-5-(N-BAX 2K ) F Bk i (8a~8e) 69 4~ A%,

Hmtng-2,5- — H fR-5-Hi5(6) 1.4 mmol, EDCL 322
mg (1.7 mmol), HOBT 189 mg (1.4 mmol)¥% T 50 mL [
oK R ET, Whn 1 mL =28, SRiEL2 b 5
I 1.4 mmol 184-HEIRER-30-IKE, =EiRHiH:. TLC
PRERION, JRAE IR, PPN 10 mL ok/KH, HH 30
mL CH,Cl, 73 B IR ZEEL, A A TE7K NaySO, T4 i
U8, VRAGAFHLE, M ST AR BT 2 B e B VO
k) © MR B =1 1], fFEHAHRE RS 7.
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ARG 7, T &R — R h 2@, TLC
BRER RN, RIS, R e bR B e, AR
A EATAE R 2 BB MR CER) @ V(R )=
10 : 1~8 1 1], 15451 8a~8e.

ML E -2-[ N-(4-18 8- TH HE0 IR TR Tk e W P )— ik ] Y 7k e -
5-HE(7): AMEIRE &, 7% 83.8%. mp. 195~
197 °C; '"H NMR (CDCls;, 400 MHz) §: 9.18 (d, J=1.6
Hz, 1H), 8.41 (dd, J=2.0, 8.0 Hz, 1H), 7.78 (d, J=8.4 Hz,
1H), 5.68 (s, 1H), 3.98 (s, 3 H), 3.80~3.63 (m, 8H), 3.22
(dd, J=5.6, 10.8 Hz, 1H), 2.78 (d, J=13.6 Hz, 1H), 2.32
(s, 1H), 2.28~1.17 (m, 16H), 1.37 (s, 3H), 1.24 (s, 3H),
1.13 (s, 3H), 1.11 (s, 3H), 1.04~0.97 (m, 2H), 1.00 (s,
3H), 0.81 (s, 3H), 0.80 (s, 3H), 0.70~0.68 (m, 1H); "*C
NMR (CDCly, 100 MHz) &: 200.07, 174.25, 169.29,
166.64, 165.02, 156.72, 149.46, 138.33, 130.91, 128.62,
124.00, 78.72, 61.80, 54.94, 52.68, 48.08, 47.22, 45.27,
43.96, 43.89, 43.28, 42.65, 39.13, 37.72, 37.08, 33.10,
32.81, 31.79, 29.69, 28.41, 28.10, 27.29, 27.05, 26.71,
26.40, 23.16, 21.06, 18.68, 17.48, 16.37, 15.59, 14.19; IR
(KBr) v:: 3485, 2952, 2867, 1729, 1650, 1560, 1435, 1280,
1166, 1120, 1006, 878, 751 c¢cm'. ESI-TOFMS calcd for
C4HgoN30; 702.4482, found 702.4485.

ML PE -2-[ N=(4-18 8- TH HE0 IR R Tk Y Wi P )— ik ] Y 7k e -
5-(N-F %) k% (8a): A EBATIRSE &, 772 90.6%. m.p.
200~202 °C; 'H NMR (CDCls, 400 MHz) J: 8.94 (s, 1H),
8.16 (dd, J=2.0, 8.0 Hz, 1H), 7.59 (t, J=8.0 Hz, 2H), 5.61
(s, 1H), 3.76~3.53 (m, 8H), 3.14 (dd, J=5.3, 10.6 Hz,
1H), 2.94 (d, J=4.4 Hz, 3H), 2.70 (d, J=4.8 Hz, 1H), 2.28
(s, 1H), 2.25~1.12 (m, 16H), 1.30 (s, 3H), 1.17 (s, 3H),
1.06 (s, 6H), 1.04~0.93 (m, 2H), 0.96 (s, 3H), 0.76 (s,
3H), 0.73 (s, 3H), 0.65~0.62 (m, 1H); >C NMR (CDCl,
100 MHz) 6: 200.38, 174.37, 169.84, 166.98, 165.63,
155.06, 147.22, 136.17, 131.10, 128.42, 123.61, 78.55,
61.78, 54.87, 48.13, 47.19, 4528, 44.87, 44.00, 43.85,
4331, 42.54, 39.11, 37.67, 37.05, 35.04, 33.06, 32.75,
31.77, 29.64, 28.40, 28.09, 27.18, 26.99, 26.90, 26.66,
26.36, 23.09, 23.03, 19.12, 18.66, 17.43, 16.35, 15.64; IR
(KBr) v: 3485, 2952, 2867, 2244, 1729, 1683, 1560, 1435,
1280, 1166, 1120, 1006, 878, 751 cm™'. ESI-TOFMS calcd
for C43Hg;N,4O5 701.4641, found 701.4634.

ML E -2-[ N=(4-18 8- TH HE0 IR R Tk e W P )— ik ] Y 7k Yz -
5-(N-.35) R (8b): s IREE &, 7% 88.0%. m.p.
147~149 °C; 'H NMR (CDCls, 400 MHz) J: 8.94 (s, 1H),
8.15 (dd, J=1.6, 8.0 Hz, 1H), 7.61 (d, J=8.0 Hz, 1H),
7.13 (s, 1H), 5.64 (s, 1H), 3.79~3.56 (m, 8H), 3.50~3.45
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(m, 2H), 3.18 (dd, J=5.2, 11.2 Hz, 1H), 2.71 (d, J=13.6
Hz, 1H), 2.30 (s, 1H), 2.26~1.09 (m, 16H), 1.32 (s, 3H),
1.23 (s, 3H), 1.21 (s, 3H), 1.08 (s, 3H), 1.07 (s, 3H),
1.02~0.93 (m, 2H), 0.96 (s, 3H), 0.78 (s, 3H), 0.76 (s,
3H), 0.67~0.64 (m, 1H); °C NMR (CDCl;, 100 MHz) ¢:
200.28, 174.34, 169.68, 166.93, 164.85, 155.12, 147.06,
136.13, 131.26, 128.49, 123.71, 78.62, 61.80, 54.90, 48.15,
47.20, 45.28, 44.02, 43.84, 43.31, 42.58, 39.12, 37.70,
37.07, 35.13, 34.44, 33.16, 32.78, 31.79, 28.41, 28.09,
27.22, 27.03, 26.69, 26.37, 23.12, 18.67, 17.45, 16.37,
15.62, 14.76; IR (KBr) v: 3342, 2933, 2869, 2243, 1635,
1544, 1456, 1283, 1209, 1172, 1086, 1043, 1006, 913, 863,
733 ¢cm . ESI-TOFMS caled for CyHg N4Os 715.4798,
found 715.4800.

ML W -2-[V-(4-183- H B 1K g Tk VIR Vg ) — i ] F T fi -
5-(N-TH2E) % (8c): s IR &, 7% 75.6%. m.p.
218~221 C; '"H NMR (CDCl;, 400 MHz) 6: 8.99~8.92
(br, 1H), 8.21~8.11 (br, 1H), 7.71~7.62 (br, 1H), 6.83~
6.72 (br, 1H), 5.67 (s, 1H), 3.79~3.52 (m, 8H), 3.42 (s,
2H), 3.20 (q, J=4.6, 10.2 Hz, 1H), 2.75 (d, J=12.8 Hz,
1H), 2.32 (s, 1H), 2.28~1.11 (m, 16H), 1.61 (d, J=10.8
Hz, 2H), 1.35 (s, 3H), 1.22 (s, 3H), 1.11 (s, 3H), 1.10 (s,
3H), 1.04~0.97 (m, 2H), 1.04 (s, 3H), 0.98 (s, 3H), 0.80
(s, 3H), 0.79 (s, 3H), 0.69~0.66 (m, 1H); *C NMR
(CDCl;, 100 MHz) &: 200.20, 174.29, 169.55, 166.80,
164.91, 155.22, 146.86, 136.18, 131.29, 128.52, 123.91,
78.67, 61.79, 54.90, 48.15, 47.26, 4525, 44.01, 43.81,
43.28, 42.60, 41.94, 39.14, 39.10, 37.69, 37.06, 33.23,
32.77, 31.79, 28.39, 28.06, 27.24, 27.06, 26.68, 26.37,
23.13, 22.81, 18.66, 17.44, 16.35, 15.56, 11.45; IR (KBr)
v: 3346, 2962, 2868, 2242, 1644, 1547, 1451, 1322, 1282,
1207, 1170, 1088, 1040, 1006, 915, 867, 732 cm .
ESI-TOFMS caled for CuHgsN4Os 729.4954, found
729.4963.

M W -2-[V-(4-1 8- H B 1K g Tk VIR 1 ) — i ] F T fi -
5-(N-T ) H Wt (8d): H ARG, &, 7% 80.2%. m.p.
189~191 ‘C; 'H NMR (CDCl;, 400 MHz) J: 8.94 (s, 1H),
8.15 (d, J=7.2 Hz, 1H), 7.63 (d, J=7.2 Hz, 1H), 7.04~
6.98 (br, 1H), 5.65 (s, 1H), 3.76~3.57 (m, 8H), 3.43 (d,
J=4.8 Hz, 2H), 3.18 (q, J=4.8, 10.4 Hz, 1H), 2.72 (d, J=
13.2 Hz, 1H), 2.30 (s, 1H), 2.27~0.95 (m, 16H), 1.59 (s,
2H), 1.38 (s, 2H), 1.33 (s, 3H), 1.20 (s, 3H), 1.09 (s, 6H),
1.02~0.93 (m, 2H), 0.97 (s, 3H), 0.94 (s, 3H), 0.79 (s,
3H), 0.77 (s, 3H), 0.68~0.65 (m, 1H); °*C NMR (CDCl,
100 MHz) 6: 200.26, 174.32, 169.64, 166.88, 164.94,
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155.12, 147.01, 136.17, 131.33, 128.52, 123.80, 78.64,
61.80, 54.91, 48.14, 47.24, 45.28, 44.01, 43.85, 43.31,
42.60, 40.02, 39.12, 37.71, 37.07, 33.16, 32.78, 31.80,
31.58, 28.41, 28.09, 27.24, 27.05, 26.69, 26.37, 23.14,
20.16, 18.67, 17.46, 16.37, 15.61, 13.81; IR (KBr) v: 3342,
2933, 2867, 2243, 1645, 1547, 1453, 1320, 1283, 1208,
1171, 1087, 1041, 1006, 915, 861, 732 cm™'. ESI-TOFMS
calcd for C4sHg7N4O5 743.5111, found 743.5105.

ML E -2-[ N-(4-18 8- TH HE0 IR TR Tk e Wik P )— ik ] Y 7k e -
S-(N-F2 T2 L (8e): H(UEIRZE L, 72 % 83.5%.
m.p. 158~160 ‘C; '"H NMR (CDCl;, 400 MHz) &: 8.96
(s, 1H), 8.17 (d, J=6.8 Hz, 1H), 7.69 (d, J=6.8 Hz, 1H),
6.78~6.69 (br, 1H), 5.67 (s, 1H), 3.78~3.60 (m, 8H),
3.29 (s, 2H), 3.20 (dd, J=5.3, 10.4 Hz, 1H), 2.77 (d, J=
12.0 Hz, 1H), 2.32 (s, 1H), 2.28~1.17 (m, 16 H), 1.34 (s,
3H), 1.22 (s, 3H), 1.11 (s, 3H), 1.10 (s, 3H), 1.04~0.93
(m, 2H), 0.98 (s, 6H), 0.97 (s, 3H), 0.80 (s, 3H), 0.79 (s,
3H), 0.65~0.62 (m, 1H); *C NMR (CDCls, 100 MHz) ¢:
200.16, 174.28, 169.48, 166.75, 164.95, 155.33, 146.72,
136.13, 131.31, 128.55, 123.99, 78.70, 61.79, 54.91, 48.16,
47.51, 47.23, 4525, 44.01, 43.81, 43.28, 42.60, 39.10,
37.69, 37.07, 33.24, 32.78, 31.79, 28.57, 28.39, 28.06,
27.26, 27.06, 26.69, 26.37, 23.13, 20.17, 18.66, 17.44,
16.35, 15.55; IR (KBr) v: 3347, 2958, 2868, 2242, 1643,
1546, 1454, 1282, 1170, 1041, 1007, 916 cm '. ESI-
TOEMS calcd for C4sHg;N,Os 743.5111, found 743.5112.
324 G HEE MK

K MTT 350 5 B & 5 4 184-H 5K IR
MEREBEREATAE AT T N E SR Hela FRSMIL T
JTETENNA. ¥ Hela AMMEEFE TS HCN 10%)6
A= MiE H) RPMI-1640 55784, T 37 C AR ER
5% CO, 26 T LA IR, DU EUE FE AT Hela 41
e, BL1X10* AN/mL i E R T 96 FLIG IR,
FL 100 pL. K537 24 h WEEES IR 5108 3.1, 6.2,
12.5, 25.0, 50.0 A1 100.0 pg/mL & HArtb &0 K #
DMSO ¥R 10 pL, 4375557 24, 72, 48 h. 7EC3R4NE
BT 4 h, LA EIEW, BFLEMA 20 uL MTT (S
mg/mL), T 37 C4 %453 4 h. &L 150 pL
DMSO, &N £ 75248 i 7, i 45 5 W 7 o Vi
FABARACIE 490 nm b & FLROCFEME Agoo, LA EIXT
PRI E, LI TATEE 5 Ik, BUPFIE. Uik &Wik
£ (R BB S SR AR Lk [F1 U5, SR H 1Cs.

BO& w0 A eb R R e B R B R A 2R T
TR IO TE K, 299s PRV o PE A (A
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