% 4”) qt % DOI: 10.6023/cjoc201404014
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5H-[1,2,41 =& F[5,6-b]M5| t-3-FREE R L SHIBIEES X
(= | I = [t 2 B~ |

(B R ARG AN 7T 4R 121000)

WE  RE 7L 2-F(2)IAAE 1a, 1b 4 5URIZE Sandmeyer N AFH] 7-FH(Z)FEHTLL 2a, 2b; PRI RIFMERZ =
E-400 AR, N-RACT ZBEAZ(NBS) A 2R A iRARIRFTINT 2a, 2b HEAT 5 A79R4%, 733 5-IR-7-F (L) EELL 3a, 3b; 2a,
2b, 3a, 3b L EURFAL IS B 18 FE-7- 1 (2) FEBTLL da~4j F1 1-8 KE-5-1R-7-H1(2) HEHTLL 5a~5j. 2a, 2b, 3a, 3b, 42~
4j, 5a~5j A SRR, 75U NI, WIRMEE I A TR R Y, RiEHS ST 24 B SHA[1,2,4]=
W& H[5,6-b1WWk-3-TREE LTI AY) 6a~6x. KIB/ LA WA WSCHIRE, LML IMERE. Tk, SRS
HTTE TN

KRB 7-H(O)HESELL; 5-I-7-H (L)AL, WU AL SH-[1,2,4] =R I [5,6-b1IWs-3- i i

Convenient Synthesis 5H-[1,2,4]Triazine[5,6-blindole-3-thiol Deriva-
tives

Gao, Wentao™ Lan, Shuai Bairenqing, Zhuoma Li, Yang
(Institute of Superfine Chemicals, Bohai University, Jinzhou 121000)

Abstract 2-Methyl(ethyl)aniline 1a, 1b were first underwent the Sandmeyer reaction to give 7-methyl (ethyl) isatins 2a, 2b.
The resulting 2a, 2b were then subjected to the bromination reaction with N-bromosuccinimide (NBS) using eco-friendly
PEG-400 as solvent at room temperature to afford 5-bromo-7-methyl (ethyl) isatins 3a, 3b. Compounds 2a, 2b, 3a, 3b were
further alkylated at the nitrogen atom to give the corresponding 1-alkylation-7-methyl (ethyl) isatins 4a ~4j, and
1-alkylation-5-bromo-7-methyl(ethyl)isatins 5a~5j. Finally, 2a, 2b, 3a, 3b, 4a~4j, 5a~5j were subjected to the condensa-
tion reaction with thiosemicarbazide using dioxane as solvent and potassium carbonate as alkali to successfully synthesize 24
kinds of 5H-[1,2,4]triazine[5,6-b]indole-3-thiol derivatives 6a~6x. Most of compounds were new and their structures were

confirmed by IR, MS, '"H NMR and ">C NMR spectra and elemental analyses.
Keywords 7-methyl(ethyl)isatin; 5-bromo-7-methyl(ethyl)isatin; bromination; alkylation; 5H-[1,2,4]triazino-[5,6-b]-indole-

3-thiol

ZBEIF[5,6-bIBIME R S Y B T A TS P,
PUEB, Prardduntt cg s okgz Aol )
KEZHH SH-=EIE[5,6-b]05 ] 22 Bl 25 (45 J LK &
R PO, DO e AR RS, U e A
TPt DNA QUK & 35 25 B4 H . Joeph 76 -3 FT 9UE
2 R DL [ 1,2,4] = BRI [5,6-b1WI W ATAE A L
UF T PERL R [1,2,4] =8 IE[5,6-b]15 Wk th 1 — Fh ik
FEI 25,

AR B SRR IE N-BUHE LT S AR S IR AE LA
AR BRERBIATAE T SOV AR B =1 I [ 5,6-b W | AT
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WIERHS B 7-H(Z)FEER L, AE IR EXFARIR 5 AR
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R 7-F(L)FEEE L. 5-IR-7-H (Z)FEdeer, 24 FioR
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— PRI B NI TRV 71, S ABIIRR, 4T
BT R BATTIA I EAR B 20 A7 AL AR A 2 L IR
PR 7 45 A1 3R 1) 7 9.

HARF=4) SH-[1,2,4] = B&F[5,6-b] k-3 BEAT A
Y1 6a~6x 15 LR I Scheme 1.

1 ZR5WE

1.1 7-B(2)EBRLHMER
LEA R 7-H (L) FEFELL I FRATTR A Sandmeyer A 7%,
PRI i B 2 2 SR 11 A0 7 925 S B P T4 1) PR s

T E 52 0 e it v oAl i 0 SR P B 9 7500 4 0 A4 P e
1R, WA 0 v () A 2 78 T L RE A gl i Ake, %ﬂéiwﬁ
J[LH&E’JB‘%%W@ VE S BRI, BT CABRAT SR A5 FH oA
FKW » V=5 DIREEN ARG, LI %éﬁﬁﬂ
WA AR T 7-F (L) IEBELL I 2. o i (1) P
IR W, Scheme 2. PAFR e bV &5 5 L3 1.
1.2 5-R7-B(Z)EELANEMK

H A BEZL VR AR S Y = vk R T G IR A IR
ARRFUBEATIRAL, W Boekelheide 212 {fi &1 ¥

o el

ClsCH(OH);, NH;OH

R AR T-F(O)EEEL RN R
Table 1 Results of system of 7-methyl (ethyl) isatins

Entry Product R! Time/h Yield’/%
1 2a Me 23 81
2 2b Et 2.0 75
OB,

7, R A IRACIRA, X HeLL AT IRAR, AR ITAE [ B
ANCEAG F e B R, SRR T RS A

B WE-400 AT HRY . oiE. 515, IR
SR, PSR A B AT A RS, e LA e
Bz U A TBL PEG-400 ¥, NBS 15 ki
AARFIRT 7-F (Z0) FE 20 HEATIRAR, 7 v o (s B
BN I Bq. 1, AR N 25 5 LK 2.

R’ 1
H R4
N PEG-400 N

o — o )
NBS 5
o) r %
2a~2b 3a~3b
R' = Me, Et R'= Me, Et

Na, SO4, HCI
1a~1b
R'= Me, Et H,SO,
HZO
R R R /R2
/
N _NaH, DMF. PEG400 _ _NaH,DMF _ N o
TR 2x Kl Br
o) o
4a ~ 4j 2a-~ 2b 3a~3b S5a~5j
R1 =Me, Et R1 = Me, Et R1 Me, Et R1 Me, Et
R? =Me, Et, n-Bu, Bn, 4-CICsH,CH, R?= Me, Et, n-Bu, Bn, 4-CIC¢H,CH,
N j\ Dioxane, K,CO
2SN ONH, s
H
R 'ﬁz
N
=N SH R' = Me, Et
N ,(?/ R? =H, Me, Et, n-Bu, Bn, 4-CICgH,CH,
- N~ R®=H, Br
6a ~ 6x
Scheme 1
R1
H
NH2  C1,CH(OH),, NH,OH 0 H,SO, N
HoNg L — == - 0
R Na,SO;, HCI H H,O
1a~1b R o
) 2a~2b
R' =Me, Et R1=Me, Et

Scheme 2
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K2 T-(O)HEGARAUR NG R
Table 2 Results of bromo-substituted of 7-methyl(ethyl)isatins

Entry Substrate Product R! Time/h  Yield/%

K3 T-(L)IEBELLAN 5-18-7- T L)FERELL 1-J A S R4
Table 3 Results of 1-alkylation of 7-methyl(ethyl)isatins and
5-bromo-7-methyl(ethyl)isatins

1 2a 3a Me 8 75
2 2a 3b Et 7 80
“ Oy

1.3 7-F(Z)EELF 5-8-7-H(2)HEded 1-5E K
A7

BRI N1 T 1R AR 2 2 BE AN W) 1R 44
A5 T & JBAEARL), 2rF O Aol BRAEALNT i
ARSI Bl e R LR R 1 £ 5 v it LA S5 ik
b, FrUARATEFMMEL, 2% Carreira 2512
T fE AL R AL TV B HUREEZLHE T DMF o, bk
TN NaH, SEAFA AR, A RRKE, &
NV 15 min JEEIAZKH, SIS S, RO IR LRI
AN, EEr=EA 78.2%.

NI, FRATTHE SCHER ISR b A T — 2o kadt, mihde s
TrE3: JaA 0.1 mmol KI /E AT, &R TR
R, UHOEAE ) AR S AR S SR, RO AR U
SCHR A AR S KB, BATUESe K, # pH 259
BRI J 4k, A= 2 M . Sk S R AR Y
UL Eq. 2, KA SN 45 L 3.

R1 R1 R2
H /
N R2X, Kl N
—_—
O "NaH, DMF 0 @

R R

[¢) o
2a~2b, 3a ~3b 4a ~ 4j, 5a ~ 5j

4a ~4j: R" =Me, Et; R? = Me, Et, n-Bu, Bn, 4-CICsH,CH,; R® =H
5a ~5j: R' =Me, Et R? = Me, Et, n-Bu, Bn, 4-CICgH,CH,; R®= Br

T 3 R IRATTAT UF IR I = I IR 77 R A 70% ~
94%2 [f], 4 R' MFINS, N-HISECH = fm, bt
AR IR 3867 S R T A, 24 RO AHAJ B, R O 3
= R IEAK T RN LIERF =, N R] 7T, 24
R HATRII, N-FF S S 7 A (), N-1E T 3% S I i 1) B
K.

N TAESEEAIM SR, BATS AT T IR, 'H
NMR, C NMR 55638005 RC 0. LL1-436-7-F
FEHTLL(4b) B . 7F 4b [ IR B R BRATRINAE 1732
F11699 cm ' 4k HyILEER ISy C=0 KIfF4EdRshiE. 'H
NMR % B HIRATRINAE 0 7.45 AbHIPLRUE, 1A & 105
WEIRER 4 A7 T4, 0 7.38 AL HIBLGUE, I J 05| 2K Bk
6 P JRT4A, 6 7.03 AbHBL =g, JH)E TWIERIR 5 47
JRTFA, 6 3.87 AL BLIAIPYE N, )9 )8 T % bW H LR
TE, 6 2.49 KL = EIE, V)8 TS50 AR
FILRTA, 6 1.22 AL, )8 TR LR

2108 http://sioc-journal.cn/

Entry Substrate Product R R? R® Time/h Yield"/%
1 2a 4a Me Me H 8 94
2 2a 4b Me Et H 10 93
3 2a 4c Me n-Bu H 16 87
4 2a 4d Me Bn H 14 79
5 2a 4¢ Me 4-CICH,CH, H 14 76
6 2b 4f Et Me H 8 91
7 2b 4g Et Et H 10 91
8 2b 4h Et n-Bu H 17 80
9 2b 4i FEt Bn H 16 80
10 2b 4j Et 4-CICH,CH, H 16 79
11 3a 52 Me Me Br 11 91
12 3a 5b Me Et Br 13 91
13 3a 5¢ Me n-Bu Br 20 84
14 3a 5d Me Bn Br 18 74
15 3a 5¢ Me 4-CICgH4, CH, Br 17 72
16 3b 5f Et Me Br 9 92
17 3b 5¢ Et Et Br 11 91
18 3b 5h Et n-Bu Br 18 81
19 3b 5i Et Bn Br 16 75
20 3b 5 Et 4-CICgH,CH, Br 15 70

¢ AFBIEE

© 2014 Chinese Chemical Society & SIOC, CAS

JFfA. fE PC NMR i EH 6 182.65 F1 157.56 AL B
TN IRILB R AR RSO TG B o AT ER i S A T4
ML S EERIAFE. L SR sE A3 2 &0 1-
L H-5-FILEELr (4b). He 1-RIEIREE L 14 th
£ 'H NMR, “C NMR, IR Fl17C 2430743 LUAIE S (0L 525
H#a7).
1.4 5H-[1,2,41=B=3F[5,6-b] M| Mr-3-FREEHiTHEH) 6a~
6x BIE A

— FHUATRATTHL B 225 SCHBR[ 7110 77241 LUK A i 31,
TRIRAIAEAE 45 E FAE 24 Bl 10 BB B L AR ACR
FEMRITR R N, A2 e B AR 5 e R AT 13 3
TR =4, h T Refl N-IUAR e 20 iR S IR Jse
AN SH-[1,2,4) =W I[5,6-b1W5IMe-3-fR AT B4, FAl]
XN AAFRAT T — RAVRER, B3] T 4B
A 1,4- 50N, REREATE 1-R IR IESE 4l s oh 7f - =
WRER, NI FE L Eq. 3.

0 HS
R& o) )&N
N S . N \
H,O, Dioxane \ N
1 + N L N s
R H NH,  K,CO,4 R2—N
R3 ]
R
2a ~ 5j R3
R' = Me, Et 6a~6x
R? = H, Me, Et, Bu, Bn, 4-CICgH,CH,,
R®=H,Br
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ERRE RS, %82 AR, FRATRE
T AR AT T TLRE L SEK SN IS TR) AEE ] 2ok
FEILHE AR, N — € S PY T 3% = IR0 O AH AL A5 A
A3 NN 32 B THF X DMF 8§ %/ FRE 4l Bh
WAL ThHE RN IR 200 CUL GE K W) 52 5
KA. AR BIR, R AP 8NN A B
Ry PR

ZRIGAIE, BATITA M 1-EIEEUR-7-F (L) FEEe 4 M
1R FE AR -5- 1R -7- F ( £0) Fk e 41 0 ] LAAE LK R 48
NN, SRR PAEAE 454 N A AR MR i B AR
R =)

T 7KAE R R N b PR AR B 2, FRATIER T T
IR S NIRRT B S 52, A 1,7- P g4
(4a) 1, 4a FGRARZIENRAEAS IR BE 1K) AN IR
W Rl N, g5 R 4 Bros

ML 4 TR, RIS 7K 0 R M RIS e AT
FEMT ), LEMIA SOV IR R, 280k bRk AR B ) — 48N FR

R4 AFRE R NP RV 4
Table 4 Results of different density of dioxane

Entry Density/% Time/h Yield“/%

1 Yif NI 21 87
IABRK ST

2 P e~ ) 21 87
i () 5N

3 100 21 86

4 75 21 79

5 50 21 77

6 25 21 75

OB,

TR K Kb B2 5 A S5 W B FE N 53 7K 20 7 5 B ey b
87%, T ZK AN A8 /N IR LA ] LEATI TR A5 11 S W ISR A
AR, HABE T 0 B K AL B ) — 48 7S PR R /K
Ab B S5 A 5N I PRI B 2K 3 0 IR 1R 7 R

DA I AT T FH 280N B AR ZK R A N I TR 5 3 57D,
FERRIREATAE N, PR EE 20 FIAR A Q& 3 IR [P S B,
ghi ik s.

RS EIEAR(5-1)-7-FI(L)FEHELL S5 T AR A RE MR B 2 21
Table 5 Results of 1-alkyl-substituted-(5-bromo)-7-methyl(ethyl)isatins with thiosemicarbazide

Entry Substrate Product Time/h Yield“/%
Me
Me H
H
N " =N SH
1 ° s 18 85
(0] N-N
2a 6a
Me /Me Me |\I/|e
N NN
O - SH
2 s 21 86
N-N
4a © 6b
Me Et Et
/ Me |
N N N
3 0 - SH 21 84
s
N-N
4b © 6c
Me Bu Bu
/ Me |
N N N
4 0 ="\_SH
[tI{; {:&lf>/ 24 81
o) N-N
4c 6d
Me Bn Bn
/ Me |
N N N
5 o - SH 26 79
Iy
o) N-N
4d 6e
Me Bn-Cl-4 Bn-Cl-4
/ Me |
N N N
6 o - SH
. D/ 22 77
o N-N
3e 6f
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g3k
Entry Substrate Product Time/h Yield“/%
Et Et H
\ N
7 0 @I ) SH 18 80
N-N
26" 69
Et /Me Et I\I/Ie
N N N
o - SH
8 4 KT 22 83
Y N
af 6h
Et Et Et
/ Et |
N N
o =N sH 22 81
9 A b
o) N-N
4g 6i
Et Bu Bu
{ o
10 0 =N._sH 25 79
NN
N-
an © 6
Et Bn Bn
/ Et |
N N N
11 o ) SH 27 78
O NN
4i 6k
. Bn-Cl4
Et /Bn Cl-4 Et ]
N o} § =N SH
12 s 22 73
o) NN
4 6l
Me Me H
N PN SH
13 o N D/ 20 79
Br B N-N
3a 0 6m
Me Me Me
/ Me |
N N N
14 0 ~ )SH 24 81
Br N-N
o B
5a r 6n
Me Et Et
/ Me |
N N
_N
15 o )~ SH 24 84
Br N\ _N
0 Br N
5b 60
B Bu
Me / . Me |
N N
_N
16 mo S 28 80
Br N-N
o Br
5c 6p
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Entry Substrate Product Time/h Yield“/%
Me Bn Bn
/ Me |
N N N
17 % — )-sH 27 77
B Q
r L NN
5d Br 6q
Me  Bn-Cl-4 Bn-Cl-4
/ Me |
N NN
18 0 S 23 74
Br Y 5 N-N
5e ' 6r
Et Et
{ LN
- SH
19 o N hfr 22 80
N-
Br % Br
3b 6s
Me
Et /Me Et |
N NN
20 0 s 21 73
Br N-N
5f O Br 6t
Et Et Et
/ Et |
N NN
21 0 S 18 85
Br ~N
5g © Br 6u
Bu
Et /Bu Et |
N N _N
2 0 »—SH 20 80
Br \N—N
5h (0] Br 6V
Et Bn Bn
/ Et |
N N
—N
23 /@E\fo »—SH 25 76
Br % \N_N
5i Br 6w
- Bn-Cl-4
Et /Bn Cl4 Et |
N N _N
24 0 »—SH 26 77
Br \N—N
5 O Br 6x
¢y

M 5 B, N i IR 2 o, W ]
B, R, PRIR ERURE) L. LR
B ) 5 J.

N T UESE A= 45k, DL 1-1E T 3-5-71-7-H
FEBELL(Se) 5 B AR SE IR S5 Y A 18] 156 1.

MU TN I, BRIREAEAE N, 15 2 AR
P4 'H NMR % K]: 5 14.71 4b PR, )8 T34
JIF IR, 6 8.03 Kb HH BRI, IHJE TR R | 6 A1 EUR
TR, 6 7.68 Ab HE B ERLIE, U )& T 2R3 b 4 A ST
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W, o 4.31 AbHBL =g, H)E T N T FREER T
Wi, & 2.69 AbHELEIE, VT8 T ORI B HIREEUTT T
WU, 6 1.76~1.62 AbtH IR TLHE U, V)8 TN IE T A& |
5 N SR b ST I, 6 1.45~1.29
AN E T N OIE T I8 5 FE A (B 1)
SUTCFICIE, 6 0.94 AbH B =g, V)8 T N IE T3
SRS TR, IR PC NMR Z5kh,
6 179.76 AL T 55 SR SEARIE (PR TR 0. 2% PATBA 77
Y IR B o AT AR FAE 2870 em ™ 4b H B BRI AT s Ky
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FIEMIAEIR ). %A P 0 o W A S AT
HeM AL S EE AT, DA BORIE s 7 15 B0 P 2R
My 5-1E T %5-6-F L -8-JR -5 H-[1,2,4] = BRI [5,6-b] M|
W3- i (6p).

HE AR 45 F9 4 'TH NMR, C NMR, IR #lI
TCE M1 LLAIE S (L5256 5B 50).

2 Zig

gE TR, BL7-H( Q)R iU S5O G p 7-H
(C)HEHELL, (ELHEAL EXI 2RI 5 Ay AR 3 5-9R-7-
(C)IEHELL, T4 SOl IR A0 S B, DA
T — R 1R FEAR-5-1R-7-H (L) FEHE 4L, dkaAim
REFEMR N, IS ABERER, BT B LR —
FONIR, A 1R TR E LD B4 QIR IR S5 I B3k 1 £
M T — RGN =R I R GR I 2R A I S ).
VR LA SO I TR B, AC e R, A s 5 e S5 0 R
h TR A B T 25 )RR T 22 R 5 S A
3 WEH
3.1 UEHIKF

4 U WRS-1B 0504 st 3G Gl BE 1R AL TF);
IR JT] Nicolet AVAR 360 FT-IR %! {i B 45 21 43l
JERETHI G ; iR A R Agilent]100-400MHz
R HEICHRALI 52, CDCls, DMSO-dg J¥#7), TMS 4
br; B R ] Agilent1 100 Ji %A 525 JG 28 43 4T i
Elementar Vario EL #ll5g. T H 24 53500 i 15041
afi sl A 27 Al 4 RSOk 5 1A
3.2 7-H(Z)EEIRAK

7-H( L) HEHELL 3% 276 SRR [11] 6 k.

7- I BE L (2a): WA O K, T7F 81%, mp.
272.5~273.7 CCCHRMERY: 7% 71%, mp. 267.0~
269.0 C).

7- L HEBE L (2b): L0 FURL, 7 E 75%, mup.
188.3~189.4 C(SCHRMEPY: F#% 66%, m.p. 193.0~
194.0 C).

3.3 5-R-7 B(C)EELAMERK

¥ 7-W(2)FEE 4 (2a, 2b) (10.0 mmol)F1 NBS
(2.14 g, 12 mmol)¥% T- PEG-400 (10.0 mL)*, =¥ &
N, TLC sibRffiE s N se 4 e, BIAVKOKEERE, 1k
Mrihs, $hok, mit, MoK QREE S, 5.

5-UR-7-HUEHELL (3a): LM R, 7% 75%, mp.
297.0~298.5 C(CCHRMER: 7% 31%, mp. 246.0~
249.0 C).

5-UR-7-LFEEELL(3b): AR K, FE 80%, mup.

2112 http://sioc-journal.cn/
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209.3~210.0 CCCHRM™: 73R 78%, m.p. 209.0~210.0
).

3.4 1-BREBR-7-B(Z)EERLL 1-FEBR-5-8-7-
B(Z)EBRLIMERK

FIARHELL (2a, 2b, 3a, 3b)(13.6 mmol)¥% - DMF
(25.0 mLyH, VKK RHERE, 1212 NaH [k 0.572
g (143 mmol), H 2 EAHM™4E, IMAKRK5.6
mmol)F1 KI (0.017 g, 0.1 mmol), & T4, TLC AR
fifie RNV SE A G, BINUKOK R BERE, I pH R IRE,
JE, W, FRLLEE R, K SRR S .

1,7- W IEHELT (da): AR AR, 77% 90%. m.p.
176.6~177.2 ‘C; '"H NMR (CDCls, 400 MHz) 6: 7.34 (d,
J=7.3 Hz, 1H, ArH), 7.25 (d, J=17.7 Hz, 1H, ArH), 6.91
(t, J=7.5 Hz, 1H, ArH), 3.42 (s, 3H, NCH,), 2.48 (s, 3H,
CH;); *C NMR (CDCl;, 100 MHz) J: 183.68, 159.11,
148.88, 142.26, 123.81, 123.20, 121.93, 118.35, 29.63,
18.76; FT-IR (KBr) v: 1731, 1695 cm™'; ESI-MS m/z:
175.1 [M+H]". Anal. caled for C;(HsNO,: C 68.56, H
5.18, N 8.00; found C 68.65, H 5.26, N 7.91.

1-Z.55-7-H L0 (4b): £06 FREA, 2% 93%.
m.p. 124.7~126.0 °C; '"H NMR (DMSO-d;, 400 MHz) §:
7.45 (d, J=7.5 Hz, 1H, ArH), 7.38 (d, J=7.1 Hz, 1H,
ArH), 7.03 (t, J=7.4 Hz, 1H, ArH), 3.87 (q, J=6.8 Hz,
2H, NCH,), 2.49 (s, 3H, CH3), 1.22 (t, J=7.0 Hz, 3H,
CH,CH3); “C NMR (DMSO-d;, 100 MHz) J: 182.63,
157.56, 146.80, 140.81, 122.04, 121.35, 120.20, 117.36,
35.03, 16.85, 13.14; FT-IR (KBr) v: 1732, 1699 cm ';
ESI-MS m/z: 189.1 [M+H]". Anal. caled for C;;H;;NO,:
C 69.83, H 5.86, N 7.40; found C 69.92, H 5.94, N 7.31.

1-1F T 3E-7-F LT L0 (de): 200 [l AA, 77 F 87%.
m.p. 63.8~64.3 ‘C; '"H NMR (DMSO-d,, 400 MHz) §:
8.40 (d, J=7.6 Hz, 1H, ArH), 8.34 (d, J=7.2 Hz, 1H,
ArH), 7.98 (t, J=7.5 Hz, 1H, ArH), 4.77 (t, J=7.5 Hz,
2H, CH,), 3.43 (s, 3H, CH3), 2.55 (dd, J=14.8, 7.3 Hz,
2H, CH,), 2.31 (dd, J=14.8, 7.4 Hz, 2H, CH,), 1.88 (t, J=
7.3 Hz, 3H, CH;); “C NMR (DMSO-ds;, 100 MHz) o:
184.19, 159.39, 148.55, 142.55, 123.73, 123.04, 121.87,
119.00, 41.41, 31.43, 19.87, 18.55, 14.01; FT-IR (KBr) v:
1735, 1694 cm'; ESI-MS m/z: 217.1 [M+H]". Anal.
calcd for C3H;sNO,: C 71.87, H 6.96, N 6.45; found C
71.97, H 7.05, N 6.35.

1- 2530 FF 3 -7- L 5 40 (4d): IR 4000 B 4K 77 R
79%. m.p. 174.9~175.7 ‘C; "H NMR (CDCl;, 400 MHz)
5: 745 (d, J=7.2 Hz, 1H, ArH), 7.27 (t, J=7.2 Hz, 2H,
ArH), 7.22~7.17 (m, 2H, ArH), 7.13 (d, J=7.3 Hz, 2H,
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ArH), 6.94 (t, J=7.5 Hz, 1H, ArH), 5.12 (s, 2H, NCH,),
2.18 (s, 3H, CHs); *C NMR (CDCl;, 100 MHz) 6: 183.65,
159.56, 148.52, 142.56, 136.19, 129.06, 127.65, 125.61,
124.08, 123.59, 122.06, 118.75, 45.28, 18.61; FT-IR (KBr)
v: 1733, 1697 cm™'; ESI-MS m/z: 251.1 [M—+H]". Anal.
caled for C;4H;3sNO,: C 7648, H 5.21, N 5.57; found C
76.56, H 5.29, N 5.49.

1-(4-50- 2K 0 F 3% )-7- L BE 21 (de): 20 (0l 44, 7=
# 76%. m.p. 238.5~239.6 ‘C; '"H NMR (DMSO-d, 400
MHz) d: 7.49~7.32 (m, 6H, ArH), 7.05 (t, J=7.5 Hz, 1H,
ArH), 5.11 (s, 2H, NCH,), 2.15 (s, 3H, CH;); “C NMR
(DMSO-ds, 100 MHz) §: 183.63, 160.06, 148.34, 142.08,
136.91, 132.19, 129.13, 128.24, 123.96, 123.04, 121.89,
119.41, 44.35, 18.18; FT-IR (KBr) v: 1734, 1693 cm ';
ESI-MS m/z: 285.1 [M+H]+. Anal. calcd for C¢H;,Cl-
NO,: C 67.26, H 4.23, N 4.90; found C 67.35, H 4.15, N
4.82.

1-FA3E-7- 2 FEBE4r(4f): 2D OEIREA, 77 91%.
m.p. 109.1~109.3 ‘C; '"H NMR (CDCl;, 400 MHz) ¢:
7.43~17.37 (m, 1H, ArH), 7.34 (d, J=7.7 Hz, 1H, ArH),
7.00 (t, J=7.6 Hz, 1H, ArH), 3.47 (d, J=2.4 Hz, 3H,
NCHj;), 2.84 (q, J=7.5 Hz, 2H, CH,), 1.26 (t, J=8.4 Hz,
3H); *C NMR (CDCl;, 100 MHz) J: 182.03, 157.69,
146.55, 139.26, 126.89, 122.41, 121.66, 117.02, 27.83,
22.96, 14.83; FT-IR (KBr) v: 1735, 1697 cm™'; ESI-MS
m/z: 189.1 [M+H]". Anal. caled for C;;H;;NO,: C 69.83,
H 5.86, N 7.40; found C 69.92, H 5.94, N 7.33.

1,7- L EE 41 (4g): LK, % 91%. mup.
80.3~80.4 ‘C; 'H NMR (CDCls;, 400 MHz) §: 7.42 (d,
J=17.3 Hz, 1H, ArH), 7.35 (d, J=7.8 Hz, 1H, ArH), 7.01
(t, J=7.5 Hz, 1H, ArH), 3.92 (q, J=7.1 Hz, 2H, NCH,),
2.76 (q, J=7.5 Hz, 2H, CH,), 1.27 (dd, J=17.2, 7.8 Hz,
6H, CH;); >C NMR (CDCls, 100 MHz) J: 182.44, 157.67,
145.79, 139.21, 126.40, 12231, 121.88, 117.41, 35.37,
23.03, 14.43, 12.68; FT-IR (KBr) v: 1732, 1695 cm ';
ESI-MS m/z: 203.1 [M+H]". Anal. caled for C;,H;3NO,:
C 70.92, H 6.45, N 6.89; found C 70.99, H 6.51, N 6.79.

1-1F T 3-7-ZHE5E 21 (4h): IRLLOUE, 7% 80%.
'H NMR (CDCls, 400 MHz) 6: 7.26 (dd, J=17.9, 3.4 Hz,
2H, ArH), 6.93~6.86 (m, 1H, ArH), 3.79~3.67 (m, 2H,
NCH,), 2.71~2.59 (m, 2H, CH,), 1.51 (dd, J=14.5, 8.2
Hz, 2H, CH,), 1.32~1.21 (m, 2H, CH,), 1.15 (t, J=7.4
Hz, 3H, CH;), 0.81 (t, J=7.2 Hz, 3H, CH;); “C NMR
(CDCl;, 100 MHz) J: 183.80, 159.28, 147.49, 140.76,
128.03, 123.81, 123.18, 118.93, 41.75, 30.96, 24.49, 19.77,
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15.86, 13.51; FT-IR (KBr) v: 1734, 1697 cm™'; ESI-MS
m/z: 231.1 [M+H]". Anal. caled for C;4H;;NO,: C 72.70,
H 7.41, N 6.06; found C 72.80, H 7.49, N 6.00.

1-2K Y L -7- L FEBE 41 (4i): 20Ok A, =R
80%. m.p. 121.4~122.0 "C; "H NMR (CDCl;, 400 MHz)
8: 7.50 (d, J=7.2 Hz, 1H, ArH), 7.30 (t, J=6.0 Hz, 3H,
ArH), 7.25 (d, J=6.3 Hz, 1H, ArH), 7.17 (d, J=7.4 Hz,
2H, ArH), 7.04 (t, J=7.5 Hz, 1H, ArH), 5.14 (s, 2H,
NCH,), 2.53 (q, J=17.5 Hz, 2H, CH,), 1.05 (t, J=7.4 Hz,
3H, CH,); *C NMR (CDCls, 100 MHz) d: 181.96, 158.11,
146.00, 139.47, 134.30, 127.41, 126.98, 126.03, 123.97,
122.66, 121.96, 117.40, 43.91, 22.59, 14.39; FT-IR (KBr)
v: 1735, 1696 cm™'; ESI-MS m/z: 265.1 [M~+H]". Anal.
calcd for C7H;sNO,: C 76.96, H 5.70, N 5.28; found C
77.04, H5.78, N 5.21.

1-(4- 50K JE)-7- L FELL (4): FRLLEENIR
&, PEE79%. mup. 133.4~135.2 ‘C; '"H NMR (CDCl;,
400 MHz) o: 7.47 (d, J=7.3 Hz, 1H, ArH), 7.26 (dd, J=
15.6, 8.0 Hz, 3H, ArH), 7.08 (d, J=8.2 Hz, 2H, ArH), 7.02
(t, J=7.6 Hz, 1H, ArH), 5.06 (s, 2H, NCH,), 2.47 (q, J=
7.5 Hz, 2H, CH,), 1.04 (t, J=7.5 Hz, 3H, CH;); °*C NMR
(CDCL,, 100 MHz) o: 181.67, 158.08, 145.72, 139.42,
132.91, 131.90, 127.60, 126.77, 125.45, 122.82, 122.12,
117.43, 43.44, 22.59, 14.41; FT-IR (KBr) v: 1733, 1695
ecm'; ESI-MS m/z: 299.1 [M+H]". Anal. caled for
CisH14CINO,: C 68.12, H 4.71, N 4.67; found C 68.21, H
4.79,N 4.57.

5-9R-1,7- W EEFE 4O (5a): O ER, PR 91%.
m.p. 190.6~191.0 ‘C; '"H NMR (CDCl;, 400 MHz) ¢:
7.46 (s, 1H, ArH), 7.40 (s, 1H, ArH), 3.44 (s, 3H, NCH,),
2.48 (s, 3H, CHs); C NMR (CDCl;, 100 MHz) 6: 182.61,
158.48, 147.90, 143.88, 126.02, 124.06, 119.47, 116.41,
29.76, 18.65; FT-IR (KBr) v: 1732, 1694 cm™'; ESI-MS
m/z: 253.0 [M+H] . Anal. caled for C;,HgBrNO,: C
4727, H3.17,N 5.51; found C 47.36, H 3.25, N 5.43.

1- 2 -5 7- I SEBELL(5b): RLL O IR A, 77
% 91%. m.p. 107.5~108.5 ‘C; 'H NMR (CDCls;, 400
MHz) d: 7.51 (d, J=2.1 Hz, 1H, ArH), 7.44 (d, J=2.1 Hz,
1H, ArH), 3.95 (q, J=7.1 Hz, 2H, NCH,), 2.48 (s, 3H,
CH3), 1.29 (t, J=7.2 Hz, 3H, CH3); *C NMR (CDCl;, 100
MHz) J: 183.01, 158.44, 147.33, 143.99, 126.11, 123.64,
119.86, 116.25, 37.02, 18.57, 14.58; FT-IR (KBr) v: 1735,
1695 cm™'; ESI-MS m/z: 267.0 [M+H]". Anal. calcd for
C11H,,BrNO,: C 49.28, H 3.76, N 5.22; found C 49.36, H
3.84,N 5.12.

http://sioc-journal.cn/ 2113



BHLLE

MRIEX

1-1F T 5E-5-1R-7- I BE e 40 (Se): 20 tafil ik, =%
84%. m.p. 235.2~236.5 ‘C; "H NMR (CDCl;, 400 MHz)
5: 745 (d, J=1.8 Hz, 1H, ArH), 7.39 (d, J=1.4 Hz, 1H,
ArH), 3.88~3.77 (m, 2H, NCH,), 2.43 (s, 3H, CH;), 1.58
(dt, J=15.4, 7.6 Hz, 2H, CH,), 1.40~1.27 (m, 2H, CH,),
0.90 (t, J=7.4 Hz, 3H, CH3); *C NMR (CDCls, 100 MHz)
J5: 168.96, 144.52, 133.50, 130.01, 111.98, 109.76, 105.81,
102.20, 27.87, 17.41, 5.85, 4.61, —0.31; FT-IR (KBr) v:
1734, 1693 cm'; ESI-MS m/z: 295.0 [M+H]". Anal.
calcd for C3H 4BrNO,: C 52.72, H 4.76, N 4.73; found C
52.80, H 4.83, N 4.62.

1- 83 F -5 5 -7- DR 5 £00(5d): IR0 (BT IR
&, P7E 74%. m.p. 202.4~203.4 ‘C; '"H NMR (CDCl;,
400 MHz) d: 7.54 (s, 1H, ArH), 7.33 (s, 1H, ArH), 7.28 (t,
J=7.2 Hz, 2H, ArH), 7.23 (d, J=7.0 Hz, 1H, ArH), 7.10
(d, J=7.4 Hz, 2H, ArH), 5.11 (s, 2H, NCH,), 2.17 (s, 3H,
CH;); >C NMR (CDCls, 100 MHz) J: 168.52, 144.83,
133.49, 130.15, 121.80, 115.16, 113.83, 112.17, 111.53,
110.33, 105.81, 102.71, 31.34, 4.45; FT-IR (KBr) v: 1735,
1697 cm™'; ESI-MS m/z: 329.0 [M+H]". Anal. calcd for
C1sH,BrNO,: C 58.20, H 3.66, N 4.24; found C 58.28, H
3.74,N 4.14.

1-(4- A FE 3G )-5- - 7- FE L e 41 (Se): VR 41 (4[]
1, F7E 72%. m.p. 185.3~186.4 C; 'H NMR (CDCl;,
400 MHz) 0: 7.54 (s, 1H, ArH), 7.34 (s, 1H, ArH), 7.25 (d,
J=17.8 Hz, 2H, ArH), 7.06 (d, J=7.9 Hz, 2H, ArH), 5.07
(s, 2H, NCH,), 2.17 (s, 3H, CHs); *C NMR (CDCl;, 100
MHz) J: 182.25, 158.80, 147.17, 144.20, 134.41, 133.75,
129.36, 127.03, 126.30, 124.12, 119.83, 116.89, 44.86,
18.45; FT-IR (KBr) v: 1734, 1698 cm™'; ESI-MS m/z:
365.0 [M+H]+. Anal. caled for C;4HBrCINO,: C 52.70,
H 3.04, N 3.84; found C 52.78, H 3.14, N 3.74.

1-F FE-5- 01 -7- L L FR 21.(5F): 40 (0 BUR[E 44, P73
92%. m.p. 161.7~162.8 “C; 'H NMR (CDCls, 400 MHz)
5:7.52 (d, J=2.0 Hz, 1H, ArH), 7.48 (s, 1H, ArH), 3.48 (s,
3H, CH;), 2.85 (q, J=7.5 Hz, 2H, CH,), 1.29 (t, J=17.5
Hz, 3H, CH;); "C NMR (CDCl;, 100 MHz) J: 182.55,
158.66, 147.20, 142.51, 130.66, 126.04, 119.84, 116.72,
29.60, 24.48, 16.26; FT-IR (KBr) v: 1732, 1695 cm ';
ESI-MS m/z: 267.0 [M+H]". Anal. caled for C;;H;o-
BrNO,: C 49.28, H 3.76, N 5.22; found C 49.38, H 3.86, N
5.12.

5-9R-1,7- L4 (Sg): AR, PEFR 91%.
m.p. 120.0~120.4 ‘C; '"H NMR (CDCls, 400 MHz) ¢:
7.49 (s, 1H, ArH), 7.4 (s, 1H, ArH), 3.89 (q, J=7.0 Hz,
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2H, NCH.,), 2.72 (q, J=7.4 Hz, 2H, CH,), 1.25 (t, J=6.6
Hz, 6H, CH;); *C NMR (CDCls, 100 MHz) J: 182.93,
158.61, 146.46, 142.40, 130.21, 126.14, 120.22, 116.62,
37.16, 24.51, 15.79, 14.30; FT-IR (KBr) v: 1734, 1696
ecm”'; ESI-MS m/z: 281.0 [M+H]". Anal. caled for
C1,H,BrNO,: C 51.09, H 4.29, N 4.96; found C 51.18, H
4.37, N 4.90.

1-1E T 3-5-JR-7- ZFEBE 40 (5h): AR AR, F=%
81%. m.p. 82.9~83.4 ‘C; '"H NMR (CDCl;, 400 MHz) ¢:
7.50 (s, 1H, ArH), 7.44 (s, 1H, ArH), 3.84~3.75 (m, 2H,
NCH,), 2.69 (q, J=7.5 Hz, 2H, CH,), 1.63~1.52 (m, 2H,
CH,), 1.39~1.27 (m, 2H, CH,), 1.23 (t, J=7.5 Hz, 3H,
CHj3), 0.90 (t, J=7.3 Hz, 3H, CH3); *C NMR (CDCl;, 100
MHz) J: 168.36, 144.18, 132.10, 127.90, 115.73, 111.58,
105.66, 102.06, 27.44, 16.50, 9.98, 5.30, 1.29, —0.90;
FT-IR (KBr) v: 1736, 1697 cm™'; ESI-MS m/z: 309.0
[M+H]+. Anal. calcd for C4,H(BrNO,: C 54.21, H 5.20,
N 4.52; found C 54.31, H 5.29, N 4.42.

12K F -5 9R-7- 23 e 1. (5i): 4o tafil ik, r=%
75%. m.p. 106.6~106.8 “C; 'H NMR (CDCls, 400 MHz)
8:7.55 (s, 1H, ArH), 7.38 (s, 1H, ArH), 7.27 (t, J=7.3 Hz,
2H, ArH), 7.22 (d, J=6.8 Hz, 1H, ArH), 7.10 (d, J=7.4
Hz, 2H, ArH), 5.08 (s, 2H, NCH,), 2.47 (q, J=7.5 Hz, 2H,
CH,), 1.00 (t, J=7.5 Hz, 3H, CH3); *C NMR (CDCls, 100
MHz) 6: 182.47, 159.01, 146.65, 142.69, 135.54, 130.85,
129.16, 127.85, 126.21, 125.53, 120.17, 117.06, 45.60,
24.10, 15.75; FT-IR (KBr) v: 1732, 1694 cm™'; ESI-MS
m/z: 343.0 [M+H]". Anal. caled for C,;H,BrNO,: C
59.32, H 4.10, N 4.07; found C 59.42, H 4.20, N 4.01.

1-(4-5 2K 1 HL)-5-91-7- £ HE BT 41(55): 2010 [ A,
FEE 70%. m.p. 148.8~150.1 °C; 'H NMR (CDCl, 400
MHz) &: 7.56 (s, 1H, ArH), 7.40 (d, J=1.6 Hz, 1H, ArH),
7.25 (d, J=8.3 Hz, 2H, ArH), 7.05 (d, J=8.3 Hz, 2H,
ArH), 5.04 (s, 2H, NCH,), 2.46 (q, J=17.5 Hz, 2H, CH,),
1.04 (t, J=7.5 Hz, 3H, CH3); *C NMR (CDCl;, 100 MHz)
5: 182.19, 158.98, 146.35, 142.67, 134.16, 133.75, 130.62,
129.35, 127.00, 126.34, 120.18, 117.26, 45.13, 24.08,
15.76; FT-IR (KBr) v: 1735, 1695 cm” ; ESI-MS m/z:
379.0 [M+H]". Anal. calcd for C,;H;3BrCINO,: C 53.92,
H 3.46, N 3.70; found C 53.99, H 3.49, N 3.61.

3.5 5H-[1,2,4] =& F[5,6-b] M| -3-FREE T E MM &
X

P AR EE 4L (2a, 2b, 3a, 3b, 4a~4j, 5a~5j) (I
mmol). HACZEILNR 0.101 g (1.2 mmol). Jo/KBKREN
0.207 g (1.5 mmol) & 47N FA (10 mL)JEA [H13L, TLC £
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B RN S8 G BIAUKOK Y, I pH 2R 598 1E, i),
Hgt, HUKES R e DMF 45 &

6-H JE-5H-[1,2,4] = WR I [5,6-b]W|Wk-3-Hi i (9a): 3%
o PR B A, 772 85% (DMF H 45 ). mp.>300 C; 'H
NMR (DMSO-ds, 400 MHz) 0: 14.59 (s, 1H, SH), 12.45
(s, IH, NH), 7.81 (d, J=4.0 Hz, 1H, ArH), 7.44 (d, J=4.0
Hz, 1H, ArH), 7.25 (d, J=0.5 Hz, 1H, ArH), 2.46 (s, 3H,
CH3); *C NMR (DMSO-d,, 100 MHz) 6: 179.38, 149.78,
142.40, 136.19, 133.01, 123.42, 122.99, 119.52, 117.77,
16.80; FT-IR (KBr) v: 2878 cm '; ESI-MS m/z: 216.1
[M+H]". Anal. caled for C,(HgN,S: C 55.54, H 3.73, N
25.91; found C 55.63, H 3.80, N 25.83.

5,6- — H 3L -SH-[1,2,4] = W& IF [5,6-b] M| ik -3- st 1
(9b): VR EAR K, 77FR 86%(VK T R T 45 b ). mup.
284.2~286.5 ‘C; 'H NMR (DMSO-ds, 400 MHz) o:
14.53 (s, 1H, SH), 7.82 (s, 1H, ArH), 7.54 (s, 2H, ArH),
3.63 (s, 3H, NCH;), 2.44 (s, 3H, ArCH;); “C NMR
(DMSO-d,, 100 MHz) 0: 179.49, 148.50, 141.76, 135.63,
135.60, 123.80, 123.01, 120.01, 118.73, 31.78, 18.47,
FT-IR (KBr) v: 2875 cm™'; ESI-MS m/z: 230.1 [M+H]".
Anal. caled for Cy;H(N,S: C 57.37, H 4.38, N 24.33;
found C 57.24, H 4.25, N 24.52.

5- 2 K5-6-H Fe-5H-[1,2,4] =W [ 5,6-b] "5 Wi -3-fit 11
(Te): T a4k, P73 84%(IKEEIRE 45 ). m.p. 290.1~
291.8 C; 'H NMR (400 MHz, DMSO-d;) 0: 14.60 (s, 1H,
SH), 7.86 (d, J=7.3 Hz, 1H, ArH), 7.46 (d, J=7.2 Hz, 1H,
ArH), 7.28 (d, J=14.8 Hz, 1H, ArH), 4.40 (d, J=6.9 Hz,
2H, NCH,), 2.71 (s, 3H, CH3), 1.35 (t, J=6.7 Hz, 3H,
CH;); "C NMR (DMSO-ds, 100 MHz) §: 179.48, 148.59,
141.76, 135.66, 135.61, 123.89, 123.03, 120.00, 118.75,
38.16, 18.86, 15.35; FT-IR (KBr) v: 2899 cm™'; ESI-MS
m/z: 244.1 [M+H]". Anal. caled for C;,H;,N,S: C 58.99,
H 4.95, N 22.93; found C 59.05, H 5.04, N 22.84.

5-1F 1 H-6- I RE-5 H-[1,2,4) =2 IF[5,6-b] M| -3
e (9d): VB LB IR EAA, 772 81%(UKTE IR 45 i ).
m.p. 247.6~248.2 °C; '"H NMR (DMSO-d,, 400 MHz) :
14.61 (s, 1H, SH), 7.88 (d, J=7.3 Hz, 1H, ArH), 7.47 (d,
J=7.4 Hz, 1H, ArH), 7.29 (t, J=7.4 Hz, 1H, ArH), 4.33
(t, J=7.2 Hz, 2H, NCH,), 2.70 (s, 3H, CH;), 1.76~1.66
(m, 2H, CH,), 1.39 (dd, J=14.8, 7.4 Hz, 2H, CH,), 0.95 (t,
J=17.3 Hz, 3H, CH;); °C NMR (DMSO-d,, 100 MHz)
179.48, 148.83, 141.88, 135.70, 135.54, 123.94, 123.04,
120.02, 118.76, 42.82, 31.99, 19.89, 18.93, 14.05; FT-IR
(KBr) v: 2876 cm'; ESI-MS m/z: 272.1 [M+H]". Anal.
caled for C4H ¢N4S: C 61.74, H 5.92, N 20.57; found C
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61.84, H 5.99, N 20.48.

5-ZRK V. FA ik -6- F -5 H-[1,2,4] = MR IE[5,6-b]H5| W-3-
WREE(9e): BEMAK, 7% T9%OKEEIRE 45 ih). m.p.>
300 ‘C; 'H NMR (DMSO-d,, 400 MHz) 6: 14.70 (s, 1H,
SH), 7.95 (d, J=7.5 Hz, 1H, ArH), 7.41~7.25 (m, 5H,
ArH), 7.16 (d, J=17.4 Hz, 2H, ArH), 5.66 (s, 2H, NCH,),
2.39 (s, 3H, CH;); "C NMR (DMSO-d,, 100 MHz) §:
179.71, 149.57, 142.11, 137.40, 135.77, 135.47, 129.32,
127.85, 125.90, 124.23, 123.19, 120.12, 118.95, 45.90,
18.53; FT-IR (KBr) v: 2879 cm '; ESI-MS m/z: 306.1
[M+H]+. Anal. calcd for C;H 4N,4S: C 66.64, H 4.61, N
18.29; found C 66.74, H 4.70, N 18.22.

5-(4-F - 2R H 58 )-6- 1 3E-5 H-[1,2,4] =% Hf-[5,6-b]
NG1-3- B (9f): V| (L FDIRIEIAA, 7738 T7%(DK R
454, m.p.>300 C; '"H NMR (DMSO-d,, 400 MHz)
14.70 (s, 1H, SH), 7.94 (d, J=7.5 Hz, 1H, ArH), 7.42 (s,
1H, ArH), 7.39 (d, J=9.2 Hz, 2H, ArH), 7.30 (t, J=7.6
Hz, 1H, ArH), 7.23 (d, J=8.5 Hz, 2H, ArH), 5.65 (s, 2H,
NCH,), 2.38 (s, 3H, CH;); “C NMR (DMSO-ds;, 100
MHz) 6: 179.75, 149.63, 141.96, 136.52, 135.84, 135.47,
132.45, 129.26, 128.02, 124.26, 123.08, 120.12, 119.03,
4539, 18.54; FT-IR (KBr) v: 2890 cm '; ESI-MS m/z:
340.0 [M+H]". Anal. caled for C;7H5CIN,S: C 59.91, H
3.84, N 16.44; found C 59.99, H 3.89, N 16.34.

6- L HE-5H-[1,2,4] =R IF[5,6-b]M|Wk-3-Hi BE(6g): B
R, 77 80% (DMF HE45 4. mp.>300 C;
'H NMR (DMSO-ds, 400 MHz) &: 14.57 (s, 1H, SH),
12.46 (s, 1H, NH), 7.84 (d, J=7.5 Hz, 1H, ArH), 7.48 (d,
J=17.1 Hz, 1H, ArH), 7.29 (t, J=7.6 Hz, 1H, ArH), 2.84
(q, J=7.5 Hz, 2H, CH,), 1.24 (t, J=7.3 Hz, 3H, CHs); *C
NMR (DMSO-ds, 101 MHz) J: 179.37, 149.88, 141.78,
136.20, 131.49, 129.18, 123.68, 119.71, 117.93, 23.59,
14.91; FT-IR (KBr) v: 2881 cm '; ESI-MS m/z: 230.1
[M+H]". Anal. calcd for C;;H;(N,S: C 57.37, H 4.38, N
24.33; found C 57.45, H 4.46, N 24.25.

5-F-6- £, -5 H-[1,2,4] —WE FF[5,6-b]" W -3-1f I
(9h): FHER KR, F7E 83%(UKHH IR 45 fh). m.p.>300
‘C; 'H NMR (DMSO-d;, 400 MHz) J: 14.54 (s, 1H, SH),
7.83 (s, 1H, ArH), 7.54 (s, 2H, ArH), 3.63 (s, 3H, NCH,),
2.74 (q, J=7.5 Hz, 2H, CH,), 1.23 (t, J=7.6 Hz, 3H,
CH;); °C NMR (DMSO-d,, 100 MHz) §: 179.90, 150.51,
145.89, 139.75, 135.66, 132.02, 128.94, 124.82, 119.79,
29.39, 21.18, 19.12; FT-IR (KBr) v: 2884 c¢m™'; ESI-MS
m/z: 244.1 [M+H]". Anal. caled for C;;H;;N,S: C 58.99,
H 4.95, N 22.93; found C 58.93, H 5.02, N 22.85.
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5,6- . £ HE-5H-[1,2,4) = W& [5,6-b]1 M| Wk-3 -t i (9i):
IRELERR, 775 81%(UKEH IR H 45 i ). m.p. 266.8~
269.0 C; 'H NMR (DMSO-d, 400 MHz) 0: 14.59 (s, 1H,
SH), 7.88 (s, 1H, ArH), 7.51 (s, 1H, ArH), 7.33 (s, 1H,
ArH), 4.37 (q, J=6.6 Hz, 2H, NCH,), 3.02 (q, J=7.1 Hz,
2H, CH,), 1.33 (dt, J=15.2, 7.2 Hz, 6H, CH;); °C NMR
(DMSO-ds, 100 MHz) §: 184.32, 153.56, 145.66, 140.47,
138.55, 134.03, 128.86, 124.75, 123.75, 43.19, 29.21,
21.11, 19.75; FT-IR (KBr) v: 2879 c¢m™'; ESI-MS m/z:
258.1 [M+H]". Anal. caled for C;3H4N4S: C 60.44, H
5.46, N 21.69; found C 60.54, H 5.55, N 21.60.

5-1F T H-6- £ FE-5H-[1,2,4) =2 IF[5,6-b] W5 W:-3-fi
e (9): VBT IR b, 773 T9%(VK B R EE 4 b ).
m.p. 241.9~2453 °C; '"H NMR (DMSO-d,, 400 MHz) :
14.61 (s, 1H, SH), 7.88 (d, J=7.5 Hz, 1H, ArH), 7.51 (d,
J=7.6 Hz, 1H, ArH), 7.33 (t, J=7.6 Hz, 1H, ArH), 4.35~
4.22 (m, 2H, NCH,), 3.00 (q, J=7.4 Hz, 2H, CH,), 1.77~
1.66 (m, 2H, CH,), 1.45~1.34 (m, 2H, CH,), 1.31 (t, J=
7.4 Hz, 3H, CH;), 0.95 (t, J=7.3 Hz, 3H, CHs); "C NMR
(DMSO-d,, 100 MHz) 0: 179.53, 148.98, 140.94, 135.51,
133.83, 129.23, 124.12, 119.96, 118.93, 43.05, 31.57,
24.47, 19.85, 16.39, 14.00; FT-IR (KBr) v: 2877 cm ';
ESI-MS m/z: 286.1 [M+H]+. Anal. calcd for CsH;gN,S:
C 62.91, H 6.33, N 19.56; found C 62.99, H 6.39, N 19.48.

5KV FE-6- £ FE-5H-[1,2,4) =& [ 5,6-b] M5 Wk -3-
TR EE(9K): FE (O [E AR, 773 78%(VK K IR T 45 it ). mup.
298.1~299.2 ‘C; 'H NMR (DMSO-ds, 400 MHz) o:
14.71 (s, 1H, SH), 7.96 (d, J=7.3 Hz, 1H, ArH), 7.45 (d,
J=17.2 Hz, 1H, ArH), 7.36~7.27 (m, 4H, ArH), 7.17 (d,
J=7.2 Hz, 2H, ArH), 5.62 (s, 2H, NCH,), 2.72 (q, J=17.1
Hz, 2H, CH,), 1.03 (t, J=7.2 Hz, 3H, CH;); "C NMR
(DMSO-d,, 100 MHz) 0: 179.75, 149.75, 141.22, 136.89,
135.77, 133.86, 129.43, 129.32, 127.90, 125.96, 124.42,
120.08, 119.17, 46.32, 24.00, 16.31; FT-IR (KBr) v: 2886
em'; ESI-MS m/z: 320.1 [M+H]". Anal. caled for
CisHoN,S: C 67.47, H 5.03, N 17.49; found C 67.56, H
5.13, N 17.40.

5-(4-F KW J)-6- £ 56-5H-[1,2,4] = W& I[5,6-b]
M| -3- B I (O0): B 20 (A [ A, 7= 28 73%(VK I IR . 45
fm). m.p. 289.5~290.1 ‘C; 'H NMR (DMSO-ds, 400
MHz) §: 14.70 (s, 1H, SH), 7.96 (d, J=7.3 Hz, 1H, ArH),
7.49~7.31 (m, 4H, ArH), 7.24 (d, J=8.0 Hz, 2H, ArH),
5.60 (s, 2H, NCH,), 2.71 (dd, J=14.3, 7.1 Hz, 2H, CH,),
1.03 (t, J=7.3 Hz, 3H, CH;); *C NMR (DMSO-d;, 100
MHz) d: 179.22, 149.29, 140.54, 135.48, 135.33, 133.30,
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131.95, 128.79, 128.72, 127.54, 123.91, 119.56, 118.72,
45.27, 23.42, 15.78; FT-IR (KBr) v: 2879 cm” ! ESI-MS
m/z: 354.1 [M+H]". Anal. caled for C;sH;sCIN,S: C
60.92, H 4.26, N 15.79; found C 60.99, H 4.29, N 15.71.
6- H Jk -8- YR -5 H-[1,2,4] = W& JF-[5,6-b] 5] W -3- T T
(9m): IR, 775 79% (DMF HE4E 5. m.p.>300
‘C; '"H NMR (DMSO-d,, 400 MHz) J: 14.66 (s, 1H, SH),
12.60 (s, 1H, NH), 7.97 (s, 1H, ArH), 7.63 (s, 1H, ArH),
2.44 (s, 3H, CH;); C NMR (DMSO-d,;, 100 MHz) §:
179.67, 149.95, 141.63, 135.04, 125.58, 121.86, 119.75,
115.33, 109.99, 16.56; FT-IR (KBr) v: 2871 cm™'; ESI-MS
m/z: 294.0 [M+H] . Anal. caled for C;oH,BIN,S: C
40.69, H 2.39, N 18.98; found C 40.77, H 2.46, N 18.90.
5,6- " FRE-8- I -5H-[1,2,4] = W& I [5,6-b] "5 W3-
fE9n): SEAELR, P2 81%VKI R B 45 ). m.p.>300
‘C; "H NMR (DMSO-d,, 400 MHz) J: 14.68 (s, 1H, SH),
8.05 (s, 1H, ArH), 7.68 (s, 1H, ArH), 3.89 (s, 3H, NCH3),
2.75 (s, 3H, CH;); “C NMR (DMSO-ds, 100 MHz) o:
179.69, 149.02, 142.00, 136.98, 134.74, 126.33, 122.05,
120.37, 115.73, 30.77, 18.62; FT-IR (KBr) v: 2868 cm ';
ESI-MS m/z: 310.0 [M+H]+. Anal. calcd for C;;HoBrN,S:
C 42.73,H 2.93, N 18.12; found C 42.80, H 2.99, N 18.04.
5- 0 HE-6- 1 HE-8- 1 -5 H-[1,2,4] =W I [5,6-b] 15 W3-
BRE(90): B A ZURER, 72 84%(UKIEH IR 45 ).
m.p. 298.0~299.0 ‘C; '"H NMR (DMSO-d, 400 MHz) ¢:
14.72 (s, 1H, SH), 8.06 (s, 1H, ArH), 7.70 (s, 1H, ArH),
438 (q, J=17.0 Hz, 2H, NCH,), 2.71 (s, 3H, CH3), 1.33 (t,
J=17.1 Hz, 3H, CH;); “C NMR (DMSO-d, 100 MHz)
179.80, 148.81, 141.04, 137.24, 134.86, 125.63, 122.21,
120.78, 115.72, 38.24, 18.47, 15.31; FT-IR (KBr) v: 2875
em”'; ESI-MS m/z: 322.0 [M+H]". Anal. caled for
C,HyBrN,S: C 44.59, H 3.43, N 17.33; found C 44.67, H
3.50, N 17.26.
5-1F ] He-6- F HE-8-TR-SH-[1,2,4] =& [ 5,6-b]"5] Wk-
3-BRIEE(9p): A, 77 80% (VKRR EE 45 i), mup.
236.2~237.7 ‘C; '"H NMR (DMSO-ds, 400 MHz) o:
14.71 (s, 1H, SH), 8.03 (s, 1H, ArH), 7.68 (s, 1H, ArH),
431 (t, J=7.3 Hz, 2H, NCH,), 2.69 (s, 3H, CH;), 1.76~
1.62 (m, 2H, CH,), 1.45~1.29 (m, 2H, CH,), 0.94 (t, J=
7.3 Hz, 3H, CH;); “C NMR (DMSO-ds;, 100 MHz) o:
179.76, 148.98, 141.08, 137.29, 134.69, 125.61, 122.19,
120.74, 115.76, 42.86, 31.95, 19.85, 18.55, 14.04; FT-IR
(KBr) v: 2870 cm™'; ESI-MS m/z: 352.0 [M+H]". Anal.
calcd for C4H;sBrN,S: C 47.87, H 4.30, N 15.95; found C
47.94, H 4.38, N 15.90.
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5-IR P F L -6- FH L -8- VR -5 H-[1,2,4] =M FF[5,6-b]1
WE-3-T 2 (9q): B8 Ll A, =2 77%(VKE R 5 45 ).
m.p.>300 C; 'H NMR (DMSO-d;, 400 MHz) 6: 14.81
(s, 1H, SH), 8.12 (s, 1H, ArH), 7.60 (s, 1H, ArH), 7.32 (dd,
J=13.8, 6.8 Hz, 3H, ArH), 7.17 (d, J=6.9 Hz, 2H, ArH),
5.64 (s, 2H, NCH,), 2.37 (s, 3H, CH;); °C NMR (DMSO-
de, 100 MHz) J: 180.00, 149.69, 141.27, 137.22, 137.05,
134.90, 129.33, 127.90, 125.90, 125.70, 122.29, 120.95,
116.08, 45.89, 18.12; FT-IR (KBr) v: 2868 cm™'; ESI-MS
m/z: 386.0 [M+H]". Anal. caled for C;H;sBIN,S: C
53.00, H 3.40, N 14.54; found C 53.08, H 3.47, N 14.46.

5-(4- 5 R JE )-6- 3 -8- YR -5H-[1,2,4] — W& I
[5,6-b1MIWk-3-Bi E(9r): B ZUR A, =2 T4% (UK
FRE 45 ). m.p. 264.1~265.2 ‘C; '"H NMR (DMSO-dj,
400 MHz) 0: 14.81 (s, 1H, SH), 8.17~8.03 (m, 1H, ArH),
7.59 (s, 1H, ArH), 7.41 (d, J=6.2 Hz, 2H, ArH), 7.23 (d,
J=6.3 Hz, 2H, ArH), 5.62 (s, 2H, NCH,), 2.36 (s, 3H,
CH;); “C NMR (DMSO-ds, 100 MHz) §: 180.03, 149.75,
141.13, 137.08, 136.33, 134.96, 132.52, 129.26, 128.03,
125.58, 122.28, 121.02, 116.12, 45.38, 18.14; FT-IR (KBr)
v: 2876 cm '; ESI-MS m/z: 420.0 [M+H]". Anal. calcd
for C;7H,BrCIN,S: C 48.65, H 2.88, N 13.35; found C
48.73, H2.96, N 13.30.

6- £ H -8- R -5H-[1,2,4] — W& - [5,6-b] W5 Wit -3- i I
(9s): BB AKR, F7H 80%(VKEE R T 45 ih). m.p.>300
‘C; '"H NMR (DMSO-d,, 400 MHz) J: 14.67 (s, 1H, SH),
12.60 (s, 1H, NH), 7.97 (s, 1H, ArH), 7.63 (s, 1H, ArH),
2.70 (q, J=7.6 Hz, 2H, CH,), 1.25 (t, J=7.6 Hz, 3H,
CH;); *C NMR (CDCl;, 100 MHz) J: 180.43, 150.70,
141.18, 135.29, 134.04, 130.88, 120.79, 118.95, 116.01,
22.58, 14.47; FT-IR (KBr) v: 2865 cm'; ESI-MS m/z:
310.0 [M+H]". Anal. caled for C;;HyBrNO,: C 42.73, H
2.93, N 18.12; found C 42.79, H 3.02, N 18.07.

5-FHk-6- 2 HE-8-1R-5H-[1,2,4] =& JF[5,6-b] 15| Wie-3-
DRI (9t): BB R AR, P23 73%(VKTS R TR 45 b ).
m.p.>300 C; '"H NMR (DMSO-d;, 400 MHz) §: 14.69
(s, 1H, SH), 8.06 (s, 1H, ArH), 7.67 (s, 1H, ArH), 3.87 (s,
3H, CHs), 3.10 (q, J=7.4 Hz, 2H, CH,), 1.29 (t, J=7.4
Hz, 3H, CH;); *C NMR (DMSO-d;, 100 MHz) &: 179.71,
149.23, 141.30, 135.53, 134.73, 132.31, 122.09, 120.72,
116.02, 30.74, 24.24, 16.55; FT-IR (KBr) v: 2873 cm ';
ESI-MS m/z: 322.0 [M+H]"'. Anal. caled for Cj,Hy;-
BrN,S: C 44.59, H 3.43, N 17.33; found C 44.65, H 3.50,
N 17.24.

5,6- . . H-8-Y-5H-[1,2,4] =W I [5,6-b]15 | W3-
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BE(9u): FELLE A, 7% 85%(VKBRIR E 45 i), m.p.>
300 ‘C; 'H NMR (DMSO-d,, 400 MHz) 6: 14.71 (s, 1H,
SH), 8.02 (s, 1H, ArH), 7.66 (s, 1H, ArH), 4.34 (d, J=6.8
Hz, 2H, NCH,), 3.01 (dd, J=14.3, 7.1 Hz, 2H, CH,),
1.39~1.25 (m, 6H, CH3); *C NMR (DMSO-d;, 100 MHz)
5: 179.82, 148.94, 140.10, 135.53, 134.85, 131.70, 122.22,
121.07, 116.06, 38.51, 24.25, 16.17, 14.97; FT-IR (KBr) v:
2868 cm '; ESI-MS m/z: 338.0 [M+H]". Anal. calcd for
Cy3H3BIN,S: C 46.30, H 3.89, N 16.61; found C 46.38, H
3.97,N 16.52.

5-1F T 3-6- £ FE-8-I-5H-[1,2,4] =R FF[5,6-b]15 | M-
3-TREE(9v): ERBCEE R G, 773 80%(VKTH IR H 4
). mp. 265.4~267.1 ‘C; '"H NMR (DMSO-d;, 400
MHz) 6: 14.72 (s, 1H, SH), 8.06 (s, 1H, ArH), 7.69 (s, 1H,
ArH), 4.30~4.23 (m, 2H, NCH,), 2.99 (q, J=7.3 Hz, 2H,
CH,), 1.75~1.65 (m, 2H, CH,), 1.38 (dd, J/=14.8, 7.4 Hz,
2H, CH,), 1.29 (t, J=7.4 Hz, 3H, CH3), 0.93 (t, J=7.3 Hz,
3H, CHs); “C NMR (DMSO-d;, 100 MHz) o: 179.80,
149.21, 140.21, 135.66, 134.75, 131.75, 122.27, 121.10,
116.13, 43.10, 31.55, 24.29, 19.81, 16.25, 14.01; FT-IR
(KBr) v: 2866 cm™'; ESI-MS m/z: 366.0 [M+H]". Anal.
calcd for C;sH;sBrN,S: C 49.32, H 4.69, N 15.34; found C
49.40, H 4.75, N 15.30.

5-ZK V. Ak -6- £, 3-8- YR -5 H-[1,2,4] = W& I [5,6-b]15|
W3- B (Ow): 2L (0 [, 7738 T6%(UK I IR B 45 i ).
m.p. 249.8~251.1 °C; '"H NMR (DMSO-dj, 400 MHz) J:
14.82 (s, 1H, SH), 8.13 (s, 1H, ArH), 7.60 (s, 1H, ArH),
7.40~7.24 (m, 3H, ArH), 7.18 (d, J=7.3 Hz, 2H, ArH),
5.60 (s, 2H, NCH,), 2.70 (q, J=7.5 Hz, 2H, CH,), 1.01 (t,
J=7.2 Hz, 3H, CH;); “C NMR (DMSO-d, 100 MHz) 6
179.51, 149.36, 139.85, 136.14, 135.05, 134.37, 131.30,
128.78, 127.41, 125.43, 121.79, 120.77, 115.89, 45.76,
23.23, 15.56; FT-IR (KBr) v: 2872 cm'; ESI-MS m/z:
400.0 [M+H]". Anal. calcd for C;sH;sBrN,S: C 54.14, H
3.79, N 14.03; found C 54.20, H 3.86, N 14.00.

5-(4-F 2RV F 3E)-6- £ -8- Y-S H-[1,2,4] — W& 5F:
[5,6-b1M1W-3-Ti BE(9x): A fEAE, F=28 T7%VKHES R
45im). m.p. 240.8~241.2 ‘C; '"H NMR (DMSO-dq, 400
MHz) §: 14.82 (s, 1H, SH), 8.12 (s, 1H, ArH), 7.61 (s, 1H,
ArH), 7.41 (d, J=8.3 Hz, 2H, ArH), 7.25 (d, J=8.3 Hz,
2H, ArH), 5.58 (s, 2H, NCH,), 2.69 (q, J=7.4 Hz, 2H,
CH,), 1.02 (t, J=7.4 Hz, 3H, CH3); *C NMR (DMSO-d,
100 MHz) &: 180.08, 149.98, 140.28, 135.83, 135.59,
135.02, 132.57, 131.75, 129.27, 128.11, 122.36, 121.40,
116.49, 45.81, 23.77, 16.12; FT-IR (KBr) v: 2874 cm™';
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ESI-MS m/z: 434.0 [M+H]". Anal. caled for C,sH;,Br-
CIN,S: C 49.84, H 3.25, N 12.92; found C 49.93, H 3.34,

N 12.84.
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