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(VIR A A T e S BRI 2 B2 TR B W E A SIS HEAK 541004)

WE DO ER LM PRI A JUet, BOH& T — R AHT 6 AL 1-B AT EMIRTAED). JER P&
AT ED A W AE DR 1 ISENE RIS S A 2 IERE SRR M5 3 1 AB SRERIE TEREAT TV, S BRI E R DL A
(14 AL T RS 1, KFB M ST IR 1Cso ELAL TIUBE AR BEAKY-. B 2RISR, R B0 LI RE B e s 1)
IR AL E T AR TE A DT A SR I AT RS SRR BRI RE 5 T ( AB SRS E, A 35.2%~
62.2%[8). T H., &t 18 ANMERTAY A 11 AMEE Y RENS 7 1 0 o b b N iR 22 R 45

REEE  -RAFTFEMATED, R -TEMFEER 1, SRR, 100K 57 b

Synthesis and Biological Evaluation of 6-[(Alkylamino)-
hydrazide-yl]-1-azabenzanthrone Derivatives

Zhong, Shuming Wei, Shenqi Liu, Yun Tang, Huang™
(Key Laboratory for the Chemistry and Molecular Engineering of Medicinal Resources of Ministry of Education,
School of Chemistry & Chemical Engineering, Guangxi Normal University, Guilin 541004)

Abstract A series of novel 6-substituted 1-azabenzanthrone derivatives have been designed and synthesized from
4-chlorophenethylamine and phthalic anhydride. Their abilities to inhibit acetylcholinesterase (AChE), butyrylcholinesterase
(BChE) and AChE-induced f-amyloid (Af) aggregation were also tested. The synthetic compounds exhibited moderate choli-
nesterase inhibitory activity with ICs, values in the micromolar range in most cases. Non-competitive inhibition was found for
these derivatives to AChE by the graphical analysis of steady-state inhibition data. Moreover, all compounds exhibited sig-
nificant inhibitory activity on AChE-induced Af aggregation with inhibitory potency from 35.3% to 62.2%. Finally, eleven out
of eighteen synthetic compounds were predicted to be able to cross the blood-brain barrier (BBB) to reach their targets in the

central nervous system (CNS) according to a parallel artificial membrane permeation assay.

Keywords

1-azabenzanthrone derivative; synthesis; f-amyloid; acetylcholinesterase inhibitor; blood-brain barrier
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Tk JEL Bk 15 P (AChE) ) 40 J5 B 2 747 53 PAS 07 4545,
iﬁ%%AaﬁﬁAam%@mAﬂ R By ] 4 T P10,

KA AR SIPT AD LA, ATEET
A@E‘%Hhm“m¢u”ﬁwgflﬂ*$ﬁgw
(1] 6-47 5 NAS AR 1 e B e 34, weoik-A e T 18 A
B AT AEY (Scheme 1), R &8 A= 43 M 07 3k &5 R 2= W1,
é&%%é%ﬁﬂﬂﬁﬁﬁ%AwEmﬂﬁﬁﬂ#
AChE 531 Ap SRERET), 1 HOKHR A AT A= Py fe
375 3ok 1t v 57 B (BBB)HE N KA 26 2R 45 (CNS).

2

3= N1
| 11

4 10
5 9

B 1 1A RO 454
Figure 1 Structure of 1-azabenzanthrone

1 #R5i1e

1.1 WEMHEN

DL &R 2 e RO AR 2K R I O B Rk, & it
Bradsher %D@ﬁ@f’ﬁ%&a@ﬂ“' 1213 6 - 1- R IR T

ARl Hg

N\ N\

O HN O HN._
NHCO(CH2

No o

n=1
n=2
'n=3

B 3, 7EIEEER R AR R, 6-5-1-R 2 AR I #
B EARTT 2 6- - 1-F R B (4), (&4 5%
ABEEEmE 0 S Y, e fa 5 & AP S5 &, 15 2IA R
ML 18 ANF AL R BTANERT AW, A s & AT A=
W) ZE R U Scheme 1 7.

ANFBEK LS 5, 6 AT 55 RN (REPE AT K
225, A% 8a~8h & ekl S A B 50 C, &
W) sz N I P ) 5 e DA gtidh . PR AR, A 9a~9h
mAmuakﬁﬁmU TE RN 2 T RN RO 8
Uty M n=31, tb&Y 7 KED T WIS NS4
10a 11 10p*

1.2 HWEYIREYEMERIE
1.2.1 A7£E4%+F AChE #oT B2 sk 88 B (BChE)47 4
A R=

KA Ellman J7yE"WEST T BT& i £
X} AChE 1 BChE [W#lifilfe )1, difwzk 1 fios. iy
FrtEM*E AChE F BChE e 118 156 S5 4,
PR AEYIRT ACKE [P ICso AL Tl BE IR R P 7K
F fTAEYINT AChE #iIRE ) et LA 9e 1) 1Cs
fE% 8.3 pmoleL™'; &%} BChE [f3] 1Cs H7E

: i N \i
COOH

NHCO(CHZ) NR,
8a~8h:n=1
9a~9%h:n=2

OHN
")
o
10a o

10b

a. NR2 = N(CH3)2, b: NR2 = N(CH2CH3)2, Cc. NR2 = N(CH20H20H3)2, d: NR2 = —N(:‘ ve: NR2 = —N > f: NR2 = —N NH,

O ;h:NRy,= —N S

9g:NRy, = —N
/

/

Reagent and conditions: (a) C¢HsCHj5 (reflux); (b) anhydrous AICI; (220 °C); (c) concentrated H,SO,4 (260 C); (d) N2H4*H,O/1-pentanol (reflux);
(e) COCI(CH,),Cl, r.t., 36 h; (f) 8a~8h: R,NH/CH;CN/Nal (35 ‘C); 9a~9h: R,NH/EtOH/Nal, reflux; 10a, 10b: R,NH/CH;CN or EtOH/Nal (35

)

Scheme 1
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R -FERARIF BRI DT AD W5 PR 45 4
Table 1 Result of anti-Alzheimer’s disease activity of 1-azabenzanthrone derivatives

ICs¢/(umoleL ™)

PAMPA-BBB assay

Compd. AChE BChE? Inhibition of AChE-induced Ap aggregation®/% P10 5(cmes 1) Prediction’ gP
4 >100 >100 N.d. N.d. N.d. N;d'
8a 54.4%0.5 14.7%+0.2 43.7 5.1%0.2 CNS+ 1.55
9a 31.9£0.5 5.43%0.03 46.6 52%0.1 CNS+  2.08
8b 429403 15.3%0.1 45.9 5.8%0.2 CNS+ 1.44
9b 19.3+04 9.104+0.03 51.3 3.3%0.3 CNS+/— 1.01
8c 49.7+0.3 12.0+0.4 41.9 6.1£0.3 CNS+ 1.20
9¢ 18.6+0.4 4.6210.02 35.3 4.84+0.2 CNS+ 1.15
8d 343%0.1 10.9+0.4 46.1 4.0%0.1 CNS+/— 0.79
9d 25.34+04 5.12%0.01 52.9 2.84+0.2 CNS+/— 1.05
8e 23.54+0.3 18.84+0.3 48.5 6.9+0.4 CNS+  1.22
9e 8.3+0.2 4.2540.02 62.2 47403 CNS+ 1.75
8f 53.2%0.2 21.1+0.5 422 0.8%0.1 CNS— 0.51
of 437+ 0.5 >100 55.7 0.5%+0.2 CNS— 0.72
8g 65.2%0.3 >100 60.7 4.6%+03 CNS+ 241
9g 55.8%0.1 >100 52.0 3.5%0.1 CNS—+/— 1.04
8h 58.2%0.2 >100 56.1 8.1+£0.5 CNS+ 2.27
9h 252404 3.9240.02 25.8 9.5+0.4 CNS+ 275
10a 69.31+0.2 >100 4.4 3.7%0.1 CNS+/— 0.75
10b 26.410.5 16.240.1 54.3 13.34+0.3 CNS+  1.37
Tacrine 0.04940.001 0.0071%0.0001 3.1 N.d.¢ N.d¢ N.d*°
Propidium iodide N.d.# N.d. 82.6 N.d.¢ N.d.¢ N.d*°

“ICs0: 50% inhibitory concentration (means2SEM of three experiments); * Co-aggregation inhibition of Af (1~40) and AChE 0.06 U was detected by ThT assay,
The data (%) showed that the test compounds inhibited the co-aggregation at 100 pmol-Lfl; ¢ Data are the mean+SD (n=3); ¢ ‘CNS+’ (high BBB permeation
predicted): P, (10 ¢ cmes ')>4.2; ‘CNS—" (low BBB permeation predicted): P, (10 ° cmes ')<<2.5; ‘CNS+/—" (BBB permeation uncertain): P, (10 ¢ cmes ")

from 2.5 to 4.2; ¢ Not determined.

3.92~21.1 pmolsL ™" Z [, A 5115t AChE (¥
MAE DRI EH) Eorr, e SEY 4 Lol Nkl
SONEE S, Re R IR M AT AR K I, R, —E
FpE FHTH T TR AChE A1 BChE fHihIaE 1. [H
I, AS[E R B 45 H % ACKE $HIBE 1 (5% K.
% AR g 45 K4k 75 70 N ZR R AT AE A6 AChE PRI g
Jy i, IX 5 BRATTHBUE LA B 9 4 e A — SO
AR AR50 N RGN, O, S = k)i
T, fTEYR) ACKE 4l ae S BEAIC T 3~7 £, HER
Uiis G5 K R HLOG N AR A B 72 . AR h e i 3
I, B LA ARG I, s a7 BEAR AR K, A
M TAHT4M% AChE A1 BChE Rl £ )5, M 1
AL, SRR AE AT AR DX i PRI A S I 1 i
(e, T L, 3E Y AT AR A B A B R T s )
AR i RE A B RO g, AT SR ANy T
It . AR I % 2 5 5000 A i B A1 PR e 30
PSS, BB S S RE S5 A RE ). AHEE T 9 4
) 1R I B AT A 4 AN SR R e 1 BB,
6 AT AP E A R R PG B0 R, JEXT A
et PR 11 8 7 LG 9 A U AR 2230 2000 £, X 6i WA
-G 2% 2R I 380 BEFR R AN 6] 467 iU 9 I N 25 45 30
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LS5 A I R 25 TR B R A, 38 AN RIS A B AT
AW S5 ) 25 2 e I B 22 5.

Bl 2A WARTEW 9e 5 AChE 1 H 13 ) %
Lineweaver-Bruk [tk &, Fry 1 B2 #AS T AR X
Hil, RWIIERATEYINT ACKE (RMHI2E AL 8 Tk e 4 ik
0. Bh I 2EREGE I 45 A 1- R AR I B R 1) 25
P s by, BT AT A AR AT BEAE T T AChE 1)
PAS A7, HHT5 SR GRER A Y PAS 07 25 25 (1) £ 1
EH P B 117 (AChELs) iT LA % BH 1 AChE 5 3 (1)
AB FEAEUOT IS IR e JR AT HE DU AT AR AR T B B A BT
AChE S Ap REMGES. B 2B NATEY) 9e 5
BChE IR HI3h J1 24 I 2 B, BT I B 2 4 A A1
FREI Y b, 20 AT A% BChE (K015 8 s T
e A EEAER T BChE (g E 0
122 #74&447%] AChE 45 Ap T &4 /-0

SRR Z-T (Thioflavin T, ThT)%¢ 64kl
WS T BT AT ZE % AChE 75 5 (1) AB(1-40)ZE A 1
FHIE . ARSMIFFTUESE, AChE g ELEEALAE p-Amyloid
B RAETE L AR FERA4EAAF AChE-AB R &
PP, Ap RIER ML YEG il ThT KRR RMEEEA,
ThT 58658 B 5 v B AE 27 4 (8 s E L, AT Sk
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~1® Control

@ [9e] =6 umol-L"
1A [9e] =8 umol-L!
_|lw [9e] = 10 umol-L"
| [9e] = 12 pmol-L}

>
w S
o o
1

V-1(min-AA™)
N
o
1

l > T T T T T 1
-o% 0.( 0.1 0.2 0.3
104

[ACh]"'/(L-mmol ™)

B 7 * Control

40 - # [9e] =3 umol-L"
| ® [9e]=6 pmol-L"
A [9e] =9 umol-L}

= f T T T T T 1
-0%)/ 0jo 0.1 0.2 0.3
[ACh]"'/(L-mmol ™)

B2 {5 9e 55 AChE fEHIIE) 12 (A FIL 54 9e
15 BChE 1 I (113)) 7157 1 2(B)

Figure 2 Kinetic curves of compound 9e and AchE (A), and the
kinetic curves of compound 9e and BchE (B)

AB FAEMRRIE, DOGsRBEEM R, Uil AB SRAE N Hlk
Z. WRAE Y HAT I AChE i S 10 A RE:R/E ), I
LT ThT 156 H R K.

&M% AChE 75 5160 AB(1-40) SR A2 4N 45 J i 3=
1 s, Ko B B A r AChE ¥ 51
AB(1-40) SRAEFNHIVE ], HADHIZHEAE 40%~60% 2 (7],
LA EIE FH BRI A Y 9e BT AB(1-40) R AEFHI R
H62.2%. LR HEE 1-F 42K I B RERR 161 1 05
P REl I - YERUEFH 5 AChE 1 PAS A7 454,
0L PAS ALK Trp 279 AR IR AT ok 1) 45
HHe N
1.2.3 #7444 Ko Bt % Ao i Fe [ ik it 48
G

W) 53 Rk I i B B 1328 1ok B8 ) A e I RE A
it BBB #iA CNS MM =4 25 R0 PR N 25, E R
EENAYITTR B AP AD RIE 2571, BATRH
¥ T Tt I 4 S AR o PR Tl I sl 7 P AT N Lo
IR (PAMPA-BBBYRE Y, il i #6309 A2y
) W i fi 5 3 o R (R 2) 5 SCHRAE PR L, 73 SR G
PEJTFE: y=0.866x+0.7068 (R*=0.9408). HHEAH<E 7

140 http://sioc-journal.cn/

PRl Di SNV A, AT A A 1 i
BRIz L BE ) A AR R A X

(a) ‘CNS+° (REfEI%E I i 57 BE): P (10 cme
s h>42;

(b) ‘CNS— (AEEWEIZIL i bE ) P (107 cme
s h<2.5;

(c) ‘CNS+/—" (Joikifif e & 75 Bet% g ik 1 i ot b ):
Pe (10 °cmes )=2.5~4.2.

x2 9ANTTELYN PAMPA-BBB S50 s Rl SCkAi

Table 2 Experimental and literature data in the PAMPA-BBB
assay for nine commercial drugs

Compound Bibliography* Experimentb
Imipramine 13 11.5
Desipramine 12 10.1
Promazine 8.8 8.2
Chlorpromazine 6.5 8.7
Clonidine 53 6.3
Hydrocortisone 1.9 2.3
Enoxacin 0.9 0.5
Caffeine 1.3 1.4
Cimetidine 0 0.4

© 2014 Chinese Chemical Society & SIOC, CAS

“Taken from Ref. [22]; * Data are the mean of three independent experiments.

AR PAMPA-BBB FAZ2UPE45 T B 44 il 1)
A BBB (i e )y, 455K R K &4
HARM Rl gL fe ). g 1 fos: irfate s
YA OB R P A 0.5X107°°~13.3X10°° cme
s V2 0A), LR ARAY) 10b NN R ) T BE ) B .
&4 8t F1 of [ fix bf b fg i %=, P (H/MT
1.0X107¢ cmes™ ', RIJGHLIE L I K 57 B 1L 454 9h, 8h,
8e Fll 8¢ 55X BBB H A RKRIE L RE Sy, T4 A 11
AT A e 37 1ok 1 e

W) K 53 0 R A R S B2 W 2 AR W) i i s
FIE LY ELSH. AR IR ol A,
1B 5 MK I R BCA . TG AT 2B 7K
SR (g P E, FrawEir g P{EAE 0.51~2.75
AL NFR 1 FRIRATTARIE, A il B g i fig
IR e R AR I AT ARG, g PAERUIE
A LI BE s 1 e A 2. IX U, R T
YA 4 ELA 8 5 14 000 i B 25 3 g

2 it

AR, BATRB — BT T AR BT AN
I 5 Ky g T AD IS PERITSE, 1- 5 AT B 9
AL 10 A7 AT A= 00T IER IR AN AR SR AT Aok 1) 4001 i
1025260 fy 1SR ARIR IR A ) TR R 2, AE
AR i AR B R R W AT 2R A L5 Bl 45 5 I (10 72 1]
Wimy. PredEAR AR, A8 ST 18 B 6-
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BUR-1-H AR T BT AR, 4R R, Frd it &
Y%} AchE, BChE A1 AChE i 51 Ag SBAEHIfHE 11K
9 AT 10 AL EAR R AEY). LSRRI RELE T 9, 10 A7
EBUA PRI 25 40 () O e A s i B9 19E N AChE P3G P o 8
£z, 10 6 M IARKT AEWIE S5 G i, HAT 59, 10 71X
RGEAA R A5 A H ), 3 ORI ek N B (135
PR, HE T AR T ILHEIRE ). (R PN
(1 T G PR 28 20 DL KA B R D B3R IR BT AChE
HIH A REEMEW, 6 BURATAEMW IR LS
AChE [f] PAS #7454

3 XWEH
3.1 UESIKFH

X-4 B R (AR v, W TR E); 4 A
i R | () ESQUIRE HTC &Yl Ay; Fi -t
Bruker A #ff] AVANCE AV 500MHz %Y S A% 14 34k
XK CDCly 5 DMSO-ds, W AK TMS); M1000 %1%
Ih BE W b A% (5 1 Tecan A #]); PB-10 pH (4 [
Sartorius 7 ]); ELX 808 %4 M GEREHR 1% (35 [H Bio-Tek
A HABRFIER T 0 E K LB (CR), ¥ T
afi.

3.2 LEYMHEK
32,1 2-[2-(4-FBFHE)-THE-F5I-1,3-= 1) 8
#) &

#4 35.0 g (0.236 mol)&BK — HIPREFF1 36.8 g (0.236
mol) WS Z I T 250 mL HIAE, $HtbERI 6 h, i
g, AEL A, Tk B 475 gtk EY 1, WAL
fh, PR 71%. mop. 145~147 “C; 'H NMR (CDCls, 500
MHz) d: 7.82~7.84 (m, 2H), 7.70~7.72 (m, 2H), 7.39 (d,
J=8.3 Hz, 2H), 7.12 (d, J=8.4 Hz, 2H), 3.90 (t, J=7.5
Hz, 2H), 2.95 (t, J=7.4 Hz, 1H); ESI-MS m/z: 286 [M+
H]'.

322 6-F-1-3 2RI BB (3) 49 4 &

¥ 52.0 g (0.390 mol) /K =S ALERAI 10.0 g (0.171
mol) 5L E T 1000 mL = FLEELEHM R & i E
140 CHmh, 1R 47.5 g (0.166 mol)fb 7
Y1, JEORDINANSE SR, THELE 220 °C, HBIHEEE R 3
h, FeRE AT, AL, B, R F] 80 CHY
150 mL ¥REEEEH, MnoeE 2 260 °C, Hidt RNy 2.5
h, %H, BIAFIZ) 400 mL KK H, F NaOH 15 H
pH {H% 2~3, A KRBT, HhiE, 152005,
FEmE 2RSS, 120 C RS TR 48 h, £33 6-%(-1-
BRI 142 o) 723 32%. m.p. 193~195 C;
'H NMR (CDCls, 500 MHz) §: 7.48 (d, J=9.1 Hz, 1H),
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7.68 (d, J=5.4 Hz, 1H), 7.78 (t, J=8.1 Hz, 1H), 7.82 (t,
J=8.0 Hz, 1H), 8.04 (d, J=9.2 Hz, 1H), 8.56 (d, J=8.2
Hz, 1H), 8.78 (d, J=5.3 Hz, 1H), 8.96 (d, J=8.3 Hz, 1H);
ESI-MS m/z: 267 [M+H]".

323 6-F -1 2% KT BRI (4) 89 6,

# 3.6 2 (0.0135 mol) 6-5(-1-F 4K I B H A1 15 mL
IEEEMAR] 250 mL [FRLEHE S, IRl 2 5ok} 5
AVEE; I 80 mL 80% KAk, RISV 4 h, #
P, FU= S N N- R e BB 1
2)E 4, 80 CIEAFTHE, HEMLGY) 4 v (a1 [l 44
32g, 7% 91%. m.p. 253~255 ‘C; '"H NMR (DMSO-dj,
500 MHz) J: 5.34 (s, 2H), 7.76 (t, J=7.3 Hz, 1H), 7.86 (d,
J=5.2 Hz, 1H), 7.88 (d, J=5.1 Hz, 1H), 8.11 (d, J=9.5
Hz, 1H), 8.18 (d, J=9.5 Hz, 1H), 8.49 (d, J=7.9 Hz, 1H),
8.71 (d, J=5.0 Hz, 1H), 8.99 (d, J=8.0 Hz, 1H), 12.61 (s,
1H); ESI-MS m/z: 262 [M+H]".

324 6-2-RA BB A)-1- R IR FH B BA(5) 496

¥ 2.5 £ (0.00958 mol) 6~ F:-1-Z A 2R H B A1 20
mL W LEEE T 50 mL BB, TG = E AR
I 20 h, HIRDC 2HliE, oK SRkVER, 60 CHAT
e, HEMEEY S HAERMAK 3.2 g 773 100 %. m.p.
242~244 °C; '"H NMR (DMSO-d,, 500 MHz) d: 4.39 (s,
2H), 7.75 (d, J=9.2 Hz, 1H), 7.83 (t, J=7.3 Hz, 1H), 7.95
(t, J=7.3 Hz, 1H), 8.05 (d, J=4.8 Hz, 1H), 8.37 (d, J=9.2
Hz, 1H), 8.49 (d, J=7.8 Hz, 1H), 8.80 (d, J=4.9 Hz, 1H),
9.03 (d, J=7.9 Hz, 1H), 11.26 (s, 1H), 12.43 (s, 1H);
ESI-MS m/z: 339 [M+H]".

32,5  6-(3-RAABLMEA)-1- R4 K FHEBA(6) 496 A

¥ 2.5 g (0.00958 mol) 6-JFHk-1-F A TF R FI 20
mL A BEEE T 50 mL BB, WG E=EBHE X
N 24 h, HIRDC 2HlE, oK SRkER, 60 CHAT
e, BENEY 6 NAERK 3.0 g 7% 89%. m.p.
201~203 °C; '"H NMR (DMSO-ds, 500 MHz) &: 2.90 (d,
J=6.2 Hz, 2H), 3.95 (t, J=6.2 Hz, 2H), 7.77 (d, J=9.3
Hz, 1H), 7.83 (t, J=7.5 Hz, 1H), 7.94 (t, J=7.6 Hz, 1H),
8.07 (d, J=5.3 Hz, 1H), 8.37 (d, J=9.3 Hz, 1H), 8.46 (d,
J=7.8 Hz, 1H), 8.76 (d, J=5.3 Hz, 1H), 9.05 (d, J=7.9
Hz, 1H), 11.12 (s, 1H), 12.49 (s, 1H); ESI-MS m/z: 353
[M+H]".

32,6 6-(4-F T BRMFA)-1- 22 K B BR(7) 696 %,

H4 2.5 g (0.00958 mol) 6-ifik-1-A AR I A 20
mL & T EEE T 50 mL RS, RE =&
N 24 h, HIRDEE S, oK SEEVER, 60 CILAET
B, REMEY T WA ERK 2.7 g 77F 77%. mp.
189~191 °C; 'H NMR (DMSO-ds, 500 MHz) 6: 2.08~
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2.13 (m, 2H), 2.55 (d, J=7.2 Hz, 2H), 3.76 (t, J=6.5 Hz,
2H), 7.76 (d, J=9.4 Hz, 1H), 7.83 (t, J=7.3 Hz, 1H), 7.94
(t, J=7.6 Hz, 1H), 8.07 (d, J=5.3 Hz, 1H), 8.33 (d, J=9.4
Hz, 1H), 8.47 (d, J=7.8 Hz, 1H), 8.76 (d, J=5.3 Hz, 1H),
9.05 (d, J=7.9 Hz, 1H), 10.92 (s, 1H), 12.47 (s, 1H);
ESI-MS m/z: 367 [M+H]".

32.7 6-Q2-FEI TEBEMIL)-1-R 4R F BB 8a~—8h
EREEOY

¥ 0.4 g (1.18 mmol)fL 54 5. 0.35 g Nal fi1 40 mL
CEE T 100 mL BB, BTz 35 C; &1%
AN 10 mL &5 AH M (3.54 mmol) i) Z %W, TLC i
BRSOV A5 b SO O B R v A, 45 2R R T
G ST, JFHZERKYER, &)= JEK NaSO, 1
i, FARERAE 2 AT (05 ) 44k 43 24k 54) 8a~8h.

6-(2- — H G Ik £ B kI )-1- 50 A4% 2K I 40T (8a): i
AT M (GRS, V0 V=100 : 3)2i{0 1334k -5%) 8a
HK R 02 g 77 48%. mp. 141~142 C; 'H
NMR (CDCls, 500 MHz) 6: 2.52 (s, 6H), 3.29 (s, 2H), 7.40
(d, J=9.2 Hz, 1H), 7.60 (d, J=5.1 Hz, 1H), 7.71 (t,J=7.3
Hz, 1H), 7.85 (t, J=7.6 Hz, 1H), 7.88 (d, J=9.2 Hz, 1H),
8.54 (d, J=17.9 Hz, 1H), 8.72 (d, J=5.1 Hz, 1H), 9.04 (d,
J=17.9 Hz, 1H), 12.39 (s, 1H); “C NMR (CDCls, 125.75
MHz) d: 48.3 (2C), 55.9, 102.9, 120.3, 121.9, 123.0, 124.8,
126.3, 129.2, 129.6, 132.3, 132.7, 135.4, 136.5, 141.9,
142.8, 152.3, 167.8, 180.6; ESI-MS m/z: 347 [M+H]".
Anal. calcd for C,0)HsN4O,: C 69.35, H 5.24, N 16.17;
found C 69.01, H 5.46, N 15.85.

6-(2- . LG Hk LT R )-1- 5 2% K I B (8b): FiE
R E M (A EE, Vi V=100 : 2)4itk 52L&
8b MUK 0.24 g, % 54.5%. m.p. 151~154 C;
'H NMR (CDCls, 500 MHz) &: 1.24 (t, J=7.1 Hz, 6H),
2.81 (q, J=7.1 Hz, 4H), 3.41 (s, 2H), 7.44 (d, J=9.2 Hz,
1H), 7.62 (d, J=5.1 Hz, 1H), 7.70 (t, J=7.8 Hz, 1H), 7.84
(t, J=7.7 Hz, 1H), 7.94 (d, J=9.2 Hz, 1H), 8.55 (d, J=
7.8 Hz, 1H), 8.73 (d, J=5.2 Hz, 1H), 9.04 (d, J=7.9 Hz,
1H), 12.46 (s, 1H); “C NMR (CDCl;, 125.75 MHz) ¢:
12.2 (2C), 49.0 (2C), 56.6, 105.5, 117.8, 119.9, 121.0,
123.0, 124.7, 126.5, 129.1, 129.2, 129.3, 132.5, 135.9,
136.3, 141.8, 144.7, 154.3, 183.7; ESI-MS m/z: 375 [M+
H]". Anal. caled for C»H»N,O,: C 70.57, H 592, N
14.96; found C 70.71, H 6.20, N 14.62.

6-(2- TN i 2T IR 5 )- 1- S 2% 2 I B (8e): A
JKE M AT TR, Vs V=100 : DZLE 2S5 8c
NPERAR 0.18 g, 7% 38.3%. mp. 191~192 C; 'H
NMR (CDCl;, 500 MHz) §: 1.03 (t, J=7.3 Hz, 6H),
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1.61~1.68 (m, 4H), 2.64 (t, J=7.3 Hz, 4H), 3.40 (s, 2H),
7.44 (d, J=9.2 Hz, 1H), 7.64 (d, J=5.1 Hz, 1H), 7.71 (t,
J=17.5 Hz, 1H), 7.85 (t, J=7.6 Hz, 1H), 7.96 (d, J=9.2
Hz, 1H), 8.56 (d, J=7.9 Hz, 1H), 8.74 (d, J=5.1 Hz, 1H),
9.04 (d, J=7.9 Hz, 1H), 12.42 (s, 1H); >C NMR (CDCl;,
125.75 MHz) J: 11.8 (2C), 20.5 (2C), 57.6 (2C), 58.0,
105.6, 117.7, 121.0, 123.0, 124.7, 126.5, 129.1, 129.3,
132.4, 132.5, 135.9, 136.3, 141.8, 144.7, 154.4, 170.7,
183.8; ESI-MS m/z: 403 [M+H]". Anal. caled for
CsHa6N4O,: C 71.62, H 6.51, N 13.92; found C 71.87, H
6.84, N 13.86.

6-(2- ML s i 2T I )-1- 2 K O B (8dD): A IR
FEEMT G/, Vi V=100 : 3)4itb 3359 8d
NLERAK 015 g, P73 34%. mp. 185~187 C; 'H
NMR (CDCls, 500 MHz) §: 2.00 (s, 4H), 2.98 (s, 4H), 3.55
(s, 2H), 7.53 (d, J=9.2 Hz, 1H), 7.58 (d, J=5.1 Hz, 1H),
7.68 (t, J=7.4 Hz, 1H), 7.82 (t, J=7.4 Hz, 1H), 7.87 (d,
J=9.2 Hz, 1H), 8.53 (d, J=7.8 Hz, 1H), 8.70 (d, J=5.1
Hz, 1H), 9.01 (d, J=7.9 Hz, 1H), 12.76 (s, 1H); °C NMR
(CDCls, 125.75 MHz) 6: 24.1 (2C), 55.0 (2C), 58.6, 105.1,
118.3, 121.0, 123.1, 124.7, 126.4, 129.2, 129.4, 132.3,
132.6, 135.9, 136.1, 141.7, 144.5, 153.6, 1712, 183.2;
ESI-MS m/z: 373 [M~+H]". Anal. calcd for C»,H,N40,: C
70.95, H 5.41, N 15.04; found C 70.61, H 5.56, N 14.76.

6-(2-WR W 2 £ P F 25 )-1- A 2% A8 I Ul (8e): it fi
KNG/ R, Vo V=100 : 2)4ift 52154 8e
HEOH A 017 g 7% 37%. mp. 189~192 C; 'H
NMR (CDClLs, 500 MHz) §: 1.56 (s, 2H), 1.72~1.74 (m,
4H), 2.70 (t, J=7.2 Hz, 4H), 3.32 (s, 2H), 7.46 (d, J=9.2
Hz, 1H), 7.63 (d, J=5.1 Hz, 1H), 7.71 (t, J=7.3 Hz, 1H),
7.84 (t, J=7.5 Hz, 1H), 7.95 (d, J=9.2 Hz, 1H), 8.55 (d,
J=17.9 Hz, 1H), 8.74 (d, J=5.1 Hz, 1H), 9.04 (d, J=8.0
Hz, 1H) 12.42 (s, 1H); *C NMR (CDCls, 125.75 MHz) ¢:
23.5, 26.0 (2C), 55.3 (2C), 61.6, 105.5, 117.8, 121.0,
122.9, 124.7, 126.5, 129.1, 129.3, 132.4, 132.5, 135.9,
136.2, 141.8, 144.7, 154.3, 169.6, 183.7; ESI-MS m/z: 387
[M+H]+. Anal. calcd for C3H,,N4O,: C 71.48, H 5.74, N
14.50; found C 71.73, H 5.69, N 14.24.

6-(2-M PRI 2 R IFIE ) - 1- U 2% 2 O U (8F): Ak fise A
ENTCEA/ R, VD V=100 : 2)4i{b 1331k &4 8 Ky
BRER 02 g 77K 43%. mp. 245~247 C; 'H NMR
(DMSO-ds, 500 MHz) 6: 2.59 (s, 4H), 3.25 (s, 2H), 3.67~
3.69 (m, 4H), 7.64 (d, J=9.3 Hz, 1H), 7.79 (t, J=7.5 Hz,
1H), 7.92 (t, J=7.6 Hz, 1H), 7.96 (d, J=5.0 Hz, 1H), 8.30
(d, J=9.3 Hz, 1H), 8.48 (d, J=7.8 Hz, 1H), 8.78 (d, J=
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5.0 Hz, 1H), 9.00 (d, J=7.9 Hz, 1H), 12.39 (s, 1H); *C
NMR (DMSO-d,, 125.75 MHz) ¢: 53.8 (2C), 60.6, 66.5
(2C), 103.9, 119.5, 122.1, 122.6, 124.8, 126.5, 129.2,
129.9, 132.4, 133.0, 135.7, 137.4, 142.3, 143.5, 154.9,
169.2, 182.4; ESI-MS m/z: 389 [M+H]". Anal. calcd for
CpoHpN,04H,0: C 65.01, H 5.46, N 13.78; found C
65.17, H5.58, N 13.47.

6-(2- fint A Eh bR KL 2 Mk JF Dk )-1- 20 % 4K T 240 (8g):
T AT AT (G TR, Vs V=100 : 1 4AREL) 2tk 15 3]
&) 8g WG E ORI R 0.2 g, 7% 42%. m.p. 262~265
‘C; "H NMR (DMSO-ds, 500 MHz) 8: 2.72~2.74 (m, 4H),
2.84~2.86 (m, 2H), 3.28 (s, 4H), 7.63 (d, J=9.4 Hz, 1H),
7.79 (t, J=17.3 Hz, 1H), 7.92 (t, J=7.4 Hz, 1H), 7.96 (d,
J=5.1 Hz, 1H), 8.29 (d, J=9.3 Hz, 1H), 8.48 (d, J=7.8
Hz, 1H), 8.78 (d, J=5.1 Hz, 1H), 9.00 (d, J=7.9 Hz, 1H),
12.39 (s, 1H); °C NMR (DMSO-d,, 125.75 MHz) §: 27.4
(2C), 55.1, 61.0 (2C), 103.9, 119.5, 122.1, 122.6, 124.8,
126.5, 129.2, 129.9, 132.4, 133.0, 135.7, 137.4, 142.3,
143.5, 154.9, 169.5 182.4; ESI-MS m/z: 405 [M+H]".
Anal. caled for C,,H,oN4O,S: C 65.33, H 4.98, N 13.85;
found C 65.70, H 5.31, N 13.43.

6-(2- Wk M 5 LT F 265 )- 1- A 2R I 201 (8h): FEJi
FEEMT (AT HEE, V' V=100 : 5)4itb 75381654 8h
RS AK 02 g, 7% 43%. mp. 182~185 C; 'H
NMR (DMSO-dg, 500 MHz) d: 2.63 (t, J=4.7 Hz, 4H),
2.89 (t, J=4.8 Hz, 4H), 3.19 (s, 2H), 7.76 (t, J=7.8 Hz,
1H), 7.81 (d, J=9.5 Hz, 1H), 7.86~7.89 (m, 2H), 8.12 (d,
J=9.5 Hz, 1H), 8.49 (d, J=7.9 Hz, 1H), 8.72 (d, J=5.0
Hz, 1H), 9.00 (d, J=7.9 Hz, 1H), 13.23 (s, 1H); °C NMR
(DMSO-d,, 125.75 MHz) 6: 45.0 (2C), 53.2 (2C), 61.4,
102.9, 120.5, 121.8, 123.1, 124.7, 126.3, 129.3, 129.5,
1322, 132.7, 135.3, 136.3, 141.9, 142.7, 152.0, 168.5,
180.2; ESI-MS m/z: 388 [M+H]" . Anal. caled for
C2Hy N50,: C 68.20, H 5.46, N 18.08; found C 67.84, H
5.78,N 18.19.

3.2.8 6-3-MIABEMEA)-1- R 4 K5 BB 9a~9h
8945 A%,

# 0.5 g (1.42 mmo)fb &4 6. 0.2 g Nal A1 40 mL
TAKCEEET 100 mL B, BsETHim b, 2
M 10 mL ZAHMN K 12(4.26 mmol) ] L BEH L,
TLC GBERN; 4510 N v, ks bk 2o 7m0, 1930
(RBRARPIEE T S0, I 28K uEE:, &01)=00
/K Na SOy 142, FREIRAT 2T (G0 ) alitb 43 214k
1) 9a~9h.

6-(3- - % I A I k92 )-1- A% K I B (9a): i
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JBATJZ M (G FEE, V2 V=100 : 4)4i415 8454 9a
NLERAK 028 g, P7F 55%. mp. 179~181 C; 'H
NMR (CDCls, 500 MHz) d: 2.42 (s, 6H), 2.63 (t, J=6.1
Hz, 2H), 2.75 (t, J=6.2 Hz, 2H), 7.44 (d, J=9.2 Hz, 1H),
7.55 (d, J=5.2 Hz, 1H), 7.67 (t, J=7.5 Hz, 1H), 7.80 (t,
J=17.6 Hz, 1H), 7.87 (d, J=9.2 Hz, 1H), 8.52 (d, J=7.9
Hz, 1H), 8.68 (d, J=5.0 Hz, 1H), 8.98 (d, J=7.8 Hz, 1H),
12.55 (s, 1H); *C NMR (CDCls, 125.75 MHz) 6: 31.6,
44.5(2C), 54.7, 105.0, 117.9, 120.9, 123.0, 124.7, 126.5,
129.0, 129.2, 132.3, 132.5, 135.8, 136.2, 141.7, 144.5,
153.9, 171.1, 183.4; ESI-MS m/z: 361 [M+H]". Anal.
caled for CyHpoN4O,: C 69.98, H 5.59, N 15.55; found C
70.12, H 5.66, N 15.20.

6-(3- = & B H TR BB IR 365 )-1- 50 2% 2K I B (9b):
TEIRFE T (AT, V2 V=100 : 3)ai{b 3205
9b MG BRI A 0.2 g, 773 36%. m.p. 134~136 C;'H
NMR (CDCls, 500 MHz) 6: 1.20 (t, J=7.0 Hz, 6H), 2.71
(t, J=5.6 Hz, 2H), 2.80 (q, J=7.0 Hz, 4H), 2.94 (t, J=5.8
Hz, 2H), 7.56 (d, J=9.0 Hz, 1H), 7.61 (d, J=5.0 Hz, 1H),
7.69 (t, J=7.5 Hz, 1H), 7.82 (t, J=7.6 Hz, 1H), 7.93 (d,
J=8.9 Hz, 1H), 8.56 (d, J=7.8 Hz, 1H), 8.72 (d, J=5.1
Hz, 1H), 9.03 (d, J=8.0 Hz, 1H), 12.70 (s, 1H); °*C NMR
(DMSO-d,, 125.75 MHz) 6: 11.1 (2C), 30.7, 48.8 (2C),
56.3, 103.6, 120.0, 122.1, 122.8, 124.9, 126.5, 129.3,
129.9, 132.5, 132.9, 135.7, 137.1, 142.2, 143.4, 154.0,
170.4, 181.9; ESI-MS m/z: 389 [M+H]". Anal. calcd for
Ca3HN,O,°H,0: C 67.96, H 6.45, N 13.78; found C
67.68, H 6.56, N 13.64.

6-(3- - A 3 A 1 I 3 ) - 1- 1 2% 2R O B (9¢): #iE
AT 2T (GBS, V0 V=100 : 2)4litk 384k -5%) 9¢
HEHOR A 03 g, 7% 51%. mp. 180~181 C; 'H
NMR (CDCl;, 500 MHz) &: 0.95 (t, J=7.35 Hz, 6H),
1.58~1.62 (m, 4H), 2.58~2.51 (m, 4H), 2.65 (t, J=6.1
Hz, 2H), 2.89 (t, J=6.1 Hz, 2H), 7.51 (d, J=9.2 Hz, 1H),
7.60 (d, J=5.1 Hz, 1H), 7.67 (t, J=7.5 Hz, 1H), 7.80 (t,
J=17.6 Hz, 1H), 7.93 (d, J=9.3 Hz, 1H), 8.54 (d, J=8.1
Hz, 1H), 8.70 (d, J=5.3 Hz, 1H), 9.00 (d, J=8.1 Hz, 1H),
12.59 (s, 1H); *C NMR (CDCls, 125.75 MHz) &: 11.9
(2C), 19.43 (2C), 31.3, 49.9, 55.1 (2C), 105.0, 118.1,
120.9, 123.1, 124.7, 126.5, 129.0, 129.2, 132.3, 132.5,
135.8, 136.2, 141.7, 144.6, 154.0, 171.1, 183.4; ESI-MS
m/z: 417 [M+H]". Anal. caled for CpsHyN,O,: C 72.09,
H 6.78, N 13.45; found C 71.95, H 6.97, N 13.12.

6-(3- ML s 6 P4 16 R 66 )- 1- U R I F N (9d): Fek i
FEEMT AT/, Vo V=100 : H)aitb3 346459 od
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N K 03 g, 7% 54%. mp. 178~180 C; 'H
NMR (CDCls, 500 MHz) J: 1.88~1.91 (m, 4H), 2.67 (t,
J=6.0 Hz, 2H), 2.75 (t, J=5.6 Hz, 4H), 2.94 (t, J=6.2
Hz, 2H), 7.48 (d, J=9.2 Hz, 1H), 7.58 (d, J=5.2 Hz, 1H),
7.67 (t, J=7.5 Hz, 1H), 7.80 (t, J=7.4 Hz, 1H), 7.89 (d,
J=9.2 Hz, 1H), 8.54 (d, J=8.1 Hz, 1H), 8.69 (d, J=5.0
Hz, 1H), 8.99 (d, J=8.0 Hz, 1H), 12.66 (s, 1H); °C NMR
(CDCls, 125.75 MHz) 6: 23.5 (2C), 32.7, 51.4, 53.4 (20),
104.7, 117.9, 120.9, 122.9, 124.6, 126.4, 128.9, 129.1,
1322, 132.4, 135.7, 136.1, 141.6, 144.3, 153.5, 170.8,
183.1; ESI-MS m/z: 387 [M+H]+. Anal. calcd for Cy3Hj,-
N,O,: C 71.48, H 5.74, N 14.50; found C 71.75, H 5.86, N
14.25.

6-(3- Wk W 5 TA) 19 kO )-1- 0 2% 2K O 0 (9e): ik Jie
FEZHT(EAG/TEE, Vo V=100 : 2)4ifb 53201 54 9e
RN 0.35 g, P7H 61%. mp. 185~188 C; 'H
NMR (CDCls, 500 MHz) 6: 1.52 (s, 2H), 1.67~1.69 (m,
4H), 2.63~2.68 (m, 6H), 2.77~2.79 (m, 2H), 7.48 (d, J=
9.2 Hz, 1H), 7.58 (d, J=5.2 Hz, 1H), 7.67 (t, J=7.5 Hz,
1H), 7.80 (t, J=7.4 Hz, 1H), 7.89 (d, J=9.2 Hz, 1H), 8.54
(d, J=8.1 Hz, 1H), 8.69 (d, J=5.0 Hz, 1H), 8.99 (d, J=
8.0 Hz, 1H), 12.66 (s, 1H); *C NMR (CDCl,;, 125.75
MHz) 6: 24.0, 25.9 (2C), 30.7, 53.8 (2C), 54.0, 104.9,
117.9, 120.9, 123.1, 124.7, 126.5, 129.0, 129.2, 132.3,
132.5, 135.8, 136.2, 141.6, 144.5, 153.6, 170.7, 183.3;
ESI-MS m/z: 401 [M+H]". Anal. caled for Co;H,,N4O,: C
71.98, H 6.04, N 13.99; found C 72.12, H 6.36, N 13.67.

6-(3-PEh BRI TR I JF 6 ) - 1- SR 2 S O B (9): ek e
SRR/, VL V=100 : Daitbi3 28405 of 2L
OHIER 034 g, “F 60 %. mp. 196~198 C; 'H NMR
(DMSO-ds, 500 MHz) &: 2.49~2.52 (m, 6H), 2.67 (t, J=
6.6 Hz, 2H), 3.67 (t, J=4.4 Hz, 4H), 7.79 (d, J=7.4 Hz,
1H), 7.83 (d, J=9.35 Hz, 1H), 7.92 (t, J=7.4 Hz, 1H),
7.98 (d, J=5.1 Hz, 1H), 8.32 (d, J=9.3 Hz, 1H), 8.47 (d,
J=8.1 Hz, 1H), 8.78 (d, J=5.0 Hz, 1H), 8.99 (d, J=7.9
Hz, 1H), 12.34 (s, 1H); *C NMR (DMSO-d,, 125.75
MHz) d: 31.7, 53.6 (2C), 54.7, 66.7 (2C), 103.9, 119.7,
122.1, 122.6, 124.8, 126.5, 129.3, 129.9, 132.3, 133.0,
135.7, 137.3, 142.3, 143.5, 155.0, 171.0, 182.5; ESI-MS
m/z: 403 [M+H]". Anal. caled for C,3H,,N,0522H,0: C
68.64, H 5.51, N 13.92; found C 68.56, H 5.70, N 13.54.

6-(3- 1t A N R DA T U0 )- 1- S0 2% 2R I B (9g):
T AR 2T G/, v V=100 : 2)4ifb i3 245
9g ML A 0.3 g, 7% 51%. m.p. 224~225 C; 'H
NMR (CDCls, 500 MHz) 6: 2.70~2.75 (m, 10H), 3.31 (s,
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2H), 7.78~7.81 (m, 2H), 7.92 (t, J=7.4 Hz, 1H), 7.99 (t,
J=5.1 Hz, 1H), 8.30 (d, J=9.3 Hz, 1H), 8.47 (d, J=7.8
Hz, 1H), 8.79 (d, J=5.1 Hz, 1H), 8.99 (d, J=7.9 Hz, 1H),
12.36 (s, 1H); *C NMR (CDCls, 125.75 MHz) §: 27.7
(2C), 31.6, 54.8 (2C), 54.9, 103.9, 119.7, 122.1, 122.6,
124.8, 126.5, 129.2, 129.9, 132.3, 133.1, 135.7, 137.3,
142.3, 143.5, 154.9, 171.1, 182.5; ESI-MS m/z: 419 [M+
H]+. Anal. calcd for Cy3H,,N4O,S*H,O: C 63.28, H 5.54,
N 12.83; found C 63.41, H 5.88, N 12.52.

6-(3- Wk e 56 T4 19 R 356 )- 1- S0 4% 2K O B0 (9h): ek i
FEEMT G5/, Vo V=100 : 5)4i{b 5338659 9h
MR 0.25 g, 7% 43%. mp. 173~176 C; 'H
NMR (CDCls, 500 MHz) 6: 2.44~2.47(m, 6H), 2.65 (t,
J=6.9 Hz, 2H), 2.82 (t, J=4.7 Hz, 4H), 7.78 (t, J=7.4
Hz, 1H), 7.88~7.93 (m, 3H), 8.20 (d, J=9.5 Hz, 1H),
8.48 (d, J=7.8 Hz, 1H), 8.75 (d, J=5.0 Hz, 1H), 9.00 (d,
J=8.0 Hz, 1H), 12.77 (s, 1H); “C NMR (DMSO-d;,
125.75 MHz) ¢: 32.1, 45.8 (2C), 53.9 (2C), 55.2, 103.4,
120.3, 121.9, 122.9, 124.8, 126.4, 129.3, 129.7, 132.4,
132.5, 135.5, 136.7, 142.0, 143.1, 153.3, 170.8, 181.3;
ESI-MS m/z: 402 [M+H]". Anal. caled for C53H»3N50,: C
68.81, H 5.77, N 17.44; found C 69.24, H 5.60, N 17.57.
3.2.9 4A-44 10a F= 10b 894,

0.5 g (1.37 mmol)fL 54 7. 0.2 g Nal £1 40 mL
ZJEE T 100 mL [RAECE T, HidETHil e 35 °C; mlt
GEMFWIMA 10 mL (W& &M SR, TLC BER RV,
15 1 RN SR bR 2507, AR R s T i, I
FHZEK TS, &2 TC/K NaySO, 105, I RERAE: 2 HT
(GRS 10b ML A K 0.15 g, 7%
30%; HHERAEENT(E /R, VD V=100 : DZithi
FLEY) 10a AR 0.12 g, 7% 24 %.

6-[ 1-(2-MELs e 1 ) e 5 1-1- S A% 2K I U (10a): m.p.
243~245 °C; '"H NMR (CDCls, 500 MHz) J: 2.27~2.33
(m, 2H), 2.60 (t, J=8.1 Hz, 2H), 3.78 (t, J=6.9 Hz, 2H),
7.36 (d, J=9.2 Hz, 1H), 7.67~7.71 (m, 2H), 7.83 (d, J=
7.8 Hz, 1H), 8.01 (d, J=9.2 Hz, 1H), 8.53 (d, J/=7.8 Hz,
1H), 8.75 (d, J=5.1 Hz, 1H), 9.03 (d, J=8.0 Hz, 1H),
12.39 (s, 1H); *C NMR (CDCls, 125.75 MHz) §: 23.9,
27.4,72.6,103.2, 119.9, 121.1, 123.2, 124.7, 126.3, 129.0,
129.3, 131.8, 132.7, 135.8, 136.8, 141.4, 145.5, 153.7,
171.4, 182.2; ESI-MS m/z: 330 [M+H]". Anal. calcd for
CoH sN30,: C 72.94, H 4.59, N 12.76; found C 73.04, H
5.22,N 12.44.

6-[3- 5 AR -1(2H)- Wk 1 I 1-1- 5 4% 2K JF Wi (10b):
m.p. 269~272 °C; '"H NMR (CDCls, 500 MHz) J: 2.27~
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2.33 (m, 2H), 2.84 (t, J=7.8 Hz, 2H), 4.59 (t, J=6.8 Hz,
2H), 7.63 (d, J=5.2 Hz, 1H), 7.69 (t, J=7.5 Hz, 1H), 7.82
(t, J=7.7 Hz, 1H), 7.91 (d, J=9.4 Hz, 1H), 8.17 (d, J=9.4
Hz, 1H), 8.64 (d, J=7.6 Hz, 1H), 8.72 (d, J=5.3 Hz, 1H),
9.08 (d, J=7.8 Hz, 1H), 14.17 (s, 1H); *C NMR (CDCl;,
125.75 MHz) &: 16.9, 28.8, 49.2, 106.0, 117.8, 121.1,
1232, 124.9, 126.7, 129.4, 129.5, 132.4, 132.8, 135.9,
136.6, 141.9, 145.0, 153.8, 173.7, 184.3; ESI-MS m/z: 330
[M+H]+. Anal. calced for CyoH;5sN3O,: C 72.94, H 4.59, N
12.76; found C 72.66, H 4.72, N 12.39.
3.3 HEMiEETRIE
3.3.1 %I AChE #= BuChE 7% f¢ /7 3~

¥ 10.0 mmoleL ™" 511 DMSO k% H 0.1
molsL ™' pH 8.0 W& EhZE A BURRR . 7 A IR FE I
VW, IR IEL 20 L T 2345 150 uL 0.1 mol-L ™' pH
8.0 IR Eh L) 96 fLEgFRAR; P B 10
uL 4 mg/mL & A5 DTNB Al 10 pL 54 2 units/mL
(1) ST(E T B IR AR ER R, 75 37 “C IIBEAR (i
B 12 min, SZEIIA 10 pL iR E 4 2 mg/mL At £ 9(EL
TG, WA S, WL A=412 nm 41 4 5
(4n); ZEEH 0.1 moleL ™" pH 8.0 BEMRERZE MV, Itk
SERAE R BHAE G, DLAINRE S T IAS 1K) A conwol TEAVE R
100 /N5 JJ A :

AHAHBRE 17(%) = (An/Acontror) X 100%
SR DA (R AE R 6 i n v BEAE 1], AR A il th 2
SKAFAL BN BES 1) 50% IR Rk, BIY Sk 4610 751 1)
1Cso 1H.
3.3.2 %F AChE #9374\ 3) /) o047 7 ik

¥ 2 mg/mL GRS ZBEIHREBH 0.1 moleL™' pH
8.0 IR ERZEIH IR 7 MNASFIMR VA R. E%e
A 150 uL 0.1 molsL ' pH 8.0 MR £ 2% v i 11 96 FLIE
FRAR 3 NN 20 uL — & R (AL A4 9e i 10 pL
WIEN 4 mgmL B5 DINB Ff1 10 uL KE N 2
units/mL  ZWEAHAREERE AR, 76 37 CIIBEFRX I E
12 min, A 10 pL ANEREERBRAR S BEALIRESH, E
A1), SEEDILTE A=412 nm AbRF ARG 2k, sk
(AR B A AR s N RIMTTE S v, AR JE LA 1w X 1/[S]HE
HANHIFIE) J1%% Lineweaver-Bruk [IZE &, A hndiifil
TR Ay il 2.
3.3.3 *F AChE #5349 AB AR HIVE R 47 7 %

B2 pL AB(1-40)fifi &5 I NN 16 uL 1) AChE #¥
VORI 2 L PRI (B 2435 1 AChE i 0.06 U, 4l
IR B U JE Ky 100 pmoleL ™Y, WAY, 37 CHL [T
H 8 h; ARJEHIA 180 pL 1.5 pmoleL ' Hi#E T MHE
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2-NaOH %y~ J5, SCEPLE 446 nm UK PKAN 490
nm RS NI A e, Lh0.215 moleL ' pH 8.0
IR SR i Z L, IR RCE AB, AChE I A+l
FIER 2 AFAEAEIFRIN 2926 EH A 1F; (AB+AChE+
FEIF), JCHNEIF S 2 GE 0 IF, (AB+AChE), th4
P =[1—(F/IF()] X 100%.
3.3.4 3f PAMPA-BBB £ it 48 6 o477 ik

I 4 pL 20 mg/mL |+ —%%/PBL WIS /04 T
Multi-well Filter plate )58 {hi 96 £ 0 155 E ol e g i, 48
S EL L PBS/LEE(V L V=9 © 1)¥ 300 pL A
TR 300 pL CURCLF I 25 pe/mL B S ARG N
ANF| A, SRR ILEE TAZ TRy, Fok
CL I U () B2 AT 22 R RS & il ARy, T = W1¥R
ZhRPY; 25 CRER TR EL 10 hy PEEK e S,
B2 AR A NV, SR AR A R B2 A 1)
W A 96 L UV BRI, 2RI HIESME 0
JEEVHI 52 HK T [druglponor A [drug]accepors TR#E Eq. 1,
LA YK PAMPA-BBB A 30515 P A, JFLL9
AN 25 10 92 3 R SCRR S P b 52 b &) BBB A 2%
B Ik AR ) a] S

Pe:_( VoVa len[l— [drug]acceptor ] 1
(Mot Va)At [drug]equitibrium
Forr, v AR s Al SRR IR AR VA h S AR
TR PRI IIARR; 4 D9 2 FLIEE M 2R (em?); ¢ P
HCIF 8] (s); [drug]aceepor A 32 A 1t A1 24 1) 1 K T
[drug]equitibrium A 2SI EIRIISCR BE; P (AR cme
s L.
3.3.5 Aba b KB A6 E

Z: 2% SCRR 281 7 V6, KSR — & B I &9,
FH PR C A% 1 mg/mL (A% 2. A 25 W ks 2% VR
B 20 f5J57E 200~500 nm AN SR RIS K.
53 A [FARRR IR i 2 R R AR, T %45
YR B KO N e RO B, ST IO FE 5 TR
FERIbRAE M 2R, I — @ mA S PE T 25 mL K AIE
b, A A ) ) IE S R, RS R R R
1 mL BT HEERE D, MAPIEFRAEA KR 1
mL, 140 r/min fH3$RZ) 48 h B 4745, LA 3000 t/min
£ 10 min, 708 LR, T8 E WSRO K AL
3R EZFR RS Ay F Ao, THEH B
AR EXRKRSE C R Gy I € S WA E KA IE
FERER R EE, Cy A EPIAE IE S BRI ZK T PR FE
A P=C/C I P 1H.
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