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Synthesis of Amide Class Heterocyclic Ketene Aminals

Luo, Dayun Cui, Shisheng Hu, Xingmei Lin, Jun* Yan, Shengjiao™
(Key Laboratory of Medicinal Chemistry for Natural Resource, Ministry of Education,
School of Chemical Science and Technology, Yunnan University, Kunming 650091)

Abstract In this paper, a concise protocol for synthesis of possess potential pharmacological active amide class heterocyclic
ketene aminals (HKAs) has been developed, which based on the six or seven-membered HKAs 1~2, using aryl isocyanate 4
as acylation agent. The regioselective acylation reaction of HKAs in 1,4-dioxane at room temperature gave compounds 5~6
with 90%~98% yields. However, the five-membered HKAs 3 and aryl isocyanate 4 reacted in 1,4-dioxane catalyzed by
Cs,CO; at room temperature to obtain compounds 7 in 78%~93% yields.

Keywords heterocyclic ketene aminals; isocyanate; regioselective; acylation reaction
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= rt.,25h NH
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Scheme 1 Synthesis of target compounds 5~7
1 ZER5He
1.1 REFHHTFE. &M

FATLIS TTH 2R R4 1a 5 4-F0R 5 73/
PR T (da) BRSO SE, 43 AIRE SOREE R HEAGTRL . SO
IfIE) LB ST S AR L S A, AR 1.

Yo, B ARG 1a 5 4-F R R R RER (4a)
DR BT A, SWRFMF TR 3 h, 45
UL 1% MR AT H bR A9 5aGR 1, Entry 1). TESLEE
fih b, kT OB 4. 1L,4-"F N, FIR, TUA
IR TLFR % 77(3 1, Entries 2~6). 45 338 B 57%F [ ™
R AT R KR, o 1,4- AN ORI BL 96%1H)
PR 1G HArfb &) 5a(F 1, Entry 4). W3R 1 ATE H, 1,4-
TEONFONERAEVE A, WAL R HE DIPEA, EtN,
K,COs, Cs,CO5 BEATHIE. £5FER, AT B
B ENRE, BRI YR 2, Bk
LI BT B, U B ER A 9 AL RIS e 2L
R N%E] 63%(FF 1, Entries 10 vs 7~9). X ML #E
170, ONAE 50 °C BRIERASRAE T, MR m AT 4
TS RN A], AR AT FTFEIN(R 1, Entries 11, 12),
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Table 1 Optimization of reaction conditions

(0]
NH Solvent
<: >=>_© + o:c=N—@Cl —_—
NH  1a 4a Catalyst
(0]
< >—_<< O
HN / HNOCI
LNH
5a

Entry  Solvent Catalyst T ('C) Time/h  Yield”/%
1 Acetone — r.t. 3 91
2 Acetonitrile — r.t. 3 79
3 EtOH — r.t. 3 21
4 1,4-Dioxane — r.t. 3 96
5 Toluene — r.t. 3 93
6 THF — r.t. 3 87
7 1,4-Dioxane DIPEA r.t. 3 89
8 1,4-Dioxane  Et;N r.t. 2 94
9 1,4-Dioxane K,CO; r.t. 2.5 81
10 1,4-Dioxane Cs,CO;3 r.t. 2 63
11 1,4-Dioxane — 50 2.5 93
12 1,4-Dioxane — 110 2.5 91
13 1,4-Dioxane ~ — r.t. 3 97¢
14 14-Dioxane  — rt. 3 94¢

© 2017 Chinese Chemical Society & SIOC, CAS

“The reaction was performed with 1a (1 mmol), 4a (1 mmol) and the solvent
(15 mL). *Isolated yields. ¢ The reaction was performed with 1a (1 mmol), 4a
(1.1 mmol), and the solvent (15 mL). ¢ The reaction was performed with 1a
(1.1 mmol), 4a (1 mmol), and the solvent (15 mL).

e =R AR . BE, X E R R B AT
fiiik. ¥ HKAs (1a)h 4-S0RHE 5 JUER TR (4a) 45 (1)
BEHH 11N 11 B, RN TR SR A B H bR
T EPIICREE (3R 1, Entries 4 vs 13 vs 14). %%
e A RN &N 1a 5 da FPRAOELE N 12 101,
RN 1L,4- 258N, SRA4 FHEE 3 h

TERAE AT AL FIRBAZIR NS, BATIER
HEr PR R HAE R A, & IR
HKAs, 4547 F6E A7 B 1) HKAs, 75 76 F 6 76 3 (1)
HKAs {ENRMEEATINAR. A 708 R, XN
JLIA HKAs 111 5, i T 5 H(Me, MeO) bt AL 73
H(F. Cl. Br)HUfRf HKAs A 5 = U (3K 2, Entries
1~6). Ak, WA EUAREARALEUAR Y HK As A 5 = U
(3 2, Entries 4 vs 7; Entries 5 vs 8). MEWy Z: I I ER 45
[l [EFE AL S W 43 2 H AR ) (3R 2, Entry 9). £t
I HKAs HJEYIS [FERE DR 7 R A 3] B AL &4
6(3 2, Entries 14~20). MMNICKE, 25 T IE0E &
T L, T3 HKAs(F 2, Entries 15 vs 16 vs 17).

BEAh, BATHAFRRKI A R H LA 4b~4d N
IS/ AN wive 2 N L ) S A B S N
[ A A 2 S SR T X = SR AT — g s . T
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Table 2 Preparation of amide class heterocyclic ketene aminals
5~6
1,4-dioxane

NH EWG
<: = + o=C=N—<::>—w ——
2\M=NH H rt,3h

1n=1 4a: R' = Cl, 4b: R" = CH;,
Zn=2 4c:R'=F, 4d: R'=CF,

EWG O

n

5:n=1,6:n=2
Entry 1/2 (EWG/n) 4 5/6  Yield"/%
1 1a (PhCO/1) 4a 5a 97
2 1b (4-MeOCH,CO/1)  4a 5b 95
3 lc (4-MeCeH,CO/1) 4a 5c 96
4 1d (4-FC4H,CO/1) 4a 5d 92
5 1le (4-CIC¢H,CO/N) 4a Se 90
6  1f (4-BrCqH,CO/1) 4a 5f 92
7 1g (2-FC¢H,CO/1) 4a 5g 91
8  1h (2-CIC4H,CO/1) 4a 5h 90
9 1i (C4H;SCO/) 4a 5i 97
10 1j (NOy/1) 4a 5§ 95
11 1a (PhCO/1) 4b 5k 98
12 1a (PhCO/1) 4c 51 96
13 1a (PhCO/1) 4d 5m 96
14 2a (PhCO/2) 4a 6a 94
15 2b (4-MeC¢H,4CO/2) 4a 6b 97
16 2c¢ (4-FC¢H,CO/2) 4a 6¢ 92
17 2d (4-CIC¢H,CO/2) 4a 6d 94
18 2d (4-CIC¢H,CO/2) 4b 6e 96
19 2d (4-CIC¢H,CO/2) 4c of 95
20  2d (4-CIC¢H,CO/2) 4d 6g 93

“The reaction was performed with 1or 2 (1 mmol), 4 (1.1 mmol) and the sol-
vent (15 mL). * Isolated yields based on HKAs 1 or 2.

R B e FUIR G B IR H - 5 IR e SRR I A 5 v P A
# (3 2, Entries 11 vs 1 vs 12 vs 13, Entries 18 vs 17 vs 19
vs 20).

YF U EINERLE G 3a 5 4-F AR R FIRES
(4a)fE FIRFRIRERAT TN, BL 73% IR SRAF R
PR 248 B P R BE 240 72 T, H T ORE R ISR IR AN 8 HE
R, RATEA] . R M SEREAT TR, E
J5,3a 5 da MW ELL N 1D L, EHERE. L%
TR 3, Entries 1~7). 458K 1,4- 5 NH1872
BONFRARRE ), AE AT IR I A B, T A 77 il
PEREG SR, HARME SRR s, 2534148
TR PR e B R AU T B R R S AR AL RIS, 3 i
(TLC)Far I 2 B 1% e N2 )= 4 45 % -5 30 H AR & Wi
HKFEMR(E 3, Entries 4 vs 8~13). 5 LRGSR B
FOAESR, WER KN THGER 3, Entries 11 vs 15). #f1k,
SN B FE 22 DL 1,4- S NIR NV, BREREE i
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Table 3 Optimization of reaction conditions

H O

N>_>_© Solvent
E — + 0=C=N | —

N Catalyst

H 3a 4a

|/\ (0]
Fm\mﬁﬂ<j%m
(0]
7a
Entry Solvent Catalyst #°C  Time/h Yield®/%

1 Acetone — r.t. 3 71
2 Acetonitrile — r.t. 3 42
3  EtOH — r.t. 3 13
4 1,4-Dioxane — r.t. 3 73
5 Toluene — r.t. 3 68
6  Tetrahydrofuran  — r.t. 3 56
7 Chloroform — r.t. 3 61
8 1,4-Dioxane DIPEA  r.t. 3 75
9 1,4-Dioxane Et;N r.t. 3 77
10  1,4-Dioxane K,CO; r.t. 2.5 83
11 1,4-Dioxane Cs,CO; r.t. 2.5 91
12 1,4-Dioxane t-BuOK  rt. 1.5 79
13 1,4-Dioxane NaH r.t. 1.5 72
14 1,4-Dioxane — 80 1.5 32
15 1,4-Dioxane Cs,CO;5 80 1.5 38

© 2017 Chinese Chemical Society & SIOC, CAS

“The reaction was performed with 3a (1 mmol), 4a (1.1 mmol), catalyst (0.5
mmol) and the solvent (15 mL). * Isolated yields based on HKAs 3a.

TEIRTS Fe I B 25 AR 2R A b, FRATI 25 AN [RI AR 1)
e IR I el A6 e PR R S e R R () R BB . 3R 4 TR
H, 2k HKAs OB e = T 2k HKAS(GR 4,
Entries 2. 3 vs 4 vs 5 vs 6). 1M A5 7 FEREE 2RI LWL
HL T35 F T IR (3R 4, Entries 1 vs 10~12).

1.2 REEEFMN

Xt F 75T HKAs #E47 a-C i FPEREL O, 1 H
JCH HKAs 3T %R T IR FEEB LR B, X R B2
(AL SEAEF . M5 B Ak & 52 A BELAE F o A T3 B I
N7 LA SCHERARIE R 21 FRAT TR v B R o S SN
JCH HKAs 1a F1 1763 HKAs 3a fI& 58 2). M
2 AL AL G 1a B U BSEH), miA9) 3a £iT
AEZA 1. AIE H, 75763 HKAs 1a [ o-C (C3)H)
frPHEEFL 63 HKAs 3a [ a-C (COIFH/N; 22, 7576
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Table 4 Preparation of amide class heterocyclic ketene aminals

7(1
H
EN EWG Cs,C0;
— + O:C:NOW -
N 1,4-dioxane
H rt,25h
3 4a:R'=Cl, 4b: R' = CHj3,
4c:R'=F, 4d: R'=CF,
1
2
(\N N
HNY,
EWG 7
Entry 3 (EWG) 4 7 Yield®/%
1 3a(PhCO) 4a 7a 9]
2 3b (4-MeOC¢H,CO) 4a 7b 90
3 3c (4-MeCgH,CO) 4a 7c 89
4 3d (4-FC¢H,CO) 4a 7d 85
5 3e (4-CIC¢H,CO) 4a 7e 87
6  3f (4-BrCgH,CO) 4a 7f 78
7 3g(2-CIC¢H4CO) 4a Tg 79
8  3h(C,H;S) 4a 7h 9]
9  3i(NO,) 4a 7i 90
10  3a (PhCO) 4b 7 85
11 3a (PhCO) 4c 7k 9]
12 3a (PhCO) 4d 71 93

“ The reaction was performed with 3 (1 mmol), 4 (1.1 mmol), CsCO; (0.5
mmol) and the solvent (15 mL). * Isolated yields based on HKAs 3.

A HKAs 1a FJEJEF (NI EE FL o3 HKAs 3a )
BIRFINHALFEKR; 746G 1a F 3a hERIEEII 55
JRFNDERrF AR, BN ARSI R M.
B EwT s, A7 FEAEH S EUS TR RN G 48 1 £ S
IREE S EIREE 4 SR SE AT 2 o-C B SONE; T
FLICIR R IR 46 i 3 755 2R FE e R R 4 S RN AR 5
BEAT ) 2 U T (N4) B B4 s L

B2 ZRIIGEGE L 1a F 3a BRI B
Figure 2 Optimal conformations of heterocyclic ketene aminals
la and 3a

1.3 RIZHLIE

BATUMAEY) Sa Sl B i S BRI REALEL: 7
Fe I IGEA AN 1a X 4-SUKFE R SR G (4a) Il fe
[k 8, ik 8 Zeid i~ it Y B AR T e TR 4 9,
B 9 2 -G RE AT S &) Sa. OSALE A0
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BN, ARSCRMIVEAL T XU PR . SRCE L
EA VAR AR W05 V1R I Jig SIS 21k B 0k B 4 v A 5 10 T )
T3k ZITEUAN BGOSR I AE T 1~2 57
BUIRAE 4 75 1,4- 5N 200 OV 3 h J5E DA
SR (90% ~98%) 15 B 8 G B A8 iz a-Bik R 34K ™
Yy 5~6; T hoeHRIIEER 46 3 5 SRS 4 15 1,4-
TSI, RBREREE AR, IR T R 2.5 h
J VA R4 PRS0 (78 % ~ 93 %) 73 A A I T 4 fe 2 It i 4
PRV . 2O AR AR AT R
DX BV S A . BT ) IR A 21 B I T 4 iz A,
GV EABAER YIS, XRS5 G TE T
e ST N He A

3 IS
31 {UERARF

P 0 Y A PR A% A8 E 21 AR % 1 43 (Thermo
Nicolet Avatar 360 ), =73 #Hii i (Agilent CL/Msd
TOF); #Hi34R1X Bruck DRX300 ('H: 300 MHz, *C: 75
MHz)5{ DRX500 (‘H: 500 MHz, *C: 125 MHz); % A1
(XT-4A 2458 RS s 052 A). X7 o Hrali b2
ALK BN T JRALBE). GFasq 02 BT AT Z
HrEERZ(200~300 H, 7 St 7). R ER 1~3
T4 SCHR[26] 1) 4%
32 &M 5~-6EmSE

FREL 1 mmol Z4 IR IR EHAR E 1~2 I 25 mL 5 i
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B, TN 15 mL W ABHEERR. BiEE T, 218
A 1.1 mmol ZKFE T FHELNS 4, =1 FHi4E 3 h, TLC W
BRI G [ S 5E A e, A5 b SO, 2 R TS e
G T UK N B B2 0.5 h G, ROSRHE BT H,
V. JETREA IS VR A T D B AR I\ — E =1
A EE, AT A, FEARE. A K BT ] A
T R 2 1 H AR 5~6.

N-(4-F R HE)-3- 58 AR -3- IR Jk-2- [ DY S s g -2(1 H)- 1.
RN (Sa): 18 345 mg, FIAEE, 7235 97%. m.p.
186.3~188.3 °C; '"H NMR (300 MHz, CDCly) 8: 1.97~
2.05 (m, 2H, CH,), 3.41~3.47 (m, 4H, 2CH,), 6.83 (d, J=
8.4Hz, 2H, ArH), 6.94 (br, 1H, NH), 7.11 (d, J=8.4 Hz,
2H, ArH), 7.36~7.42 (m, 3H, ArH), 7.58 (d, J=3.9 Hz,
2H, ArH), 10.21 (br, 2H, 2NH); °*C HMR (75 MHz,
CDCly) 6: 19.7, 38.2, 38.2, 90.8, 120.8, 127.7, 128.3,
128.5, 128.7, 130.1, 136.9, 143.1, 160.1, 170.0, 189.5; IR
(KBr) v: 3282, 2869, 1628, 1488, 1367, 1321, 1284, 1245,
1196, 1145, 1094, 1046, 826, 777, 749, 702, 507 cm ';
HRMS (TOF ES") caled for CjoH,,CIN;O, [M—H]~
354.1015, found 354.1013.

N-(4- SR 5 )-3-(4- F A B R ik )-3- 2 AR -2-[ U & s
WE-2(1H)- V3 A BERZ(Sb): 13 366 mg, FIEfEk, 7=
95%. m.p. 168.0~170.0 ‘C; 'H NMR (300 MHz, CDCl5)
5: 1.97~2.03 (m, 2H, CH,), 3.40~3.46 (m, 4H, 2CH,),
3.82 (s, 3H, OCH;), 6.86~7.15 (m, 7H, ArH-+NH),
7.53~7.59 (m, 2H, ArH), 10.15 (br, 2H, 2NH); *C HMR
(75 MHz, CDCls) 6: 19.8, 38.3, 38.3, 55.4, 90.2, 113.9,
120.9, 128.2, 128.6, 129.9, 135.3, 137.1, 160.1, 161.2,
170.3, 189.1; IR (KBr) v: 3427, 1622, 1602, 1492, 1362,
1321, 1251, 1168, 1032, 782 cm '; HRMS (TOF ES")
caled for C,)H;oCIN;O; [M — H]  384.1120, found
384.1121.

N-(4- 5 2K 52 )-3- AR -2-[ 1Y & ng -2(1H)-
HE]-3-CF 2RI I eI (Se): 73 355 mg, HAMGEE, 7~
#96%. m.p. 190.1~192.1 C; '"H NMR (300 MHz,
CDCly) 6: 1.97~2.03 (m, 2H, CH,), 2.36 (s, 3H, CHs),
3.41~3.47 (m, 4H, 2CH,), 6.83~7.17 (m, 7H, ArH+
NH), 7.44~7.50 (m, 2H, ArH), 10.20 (br, 2H, 2NH); *C
HMR (75 MHz, CDCly) d: 19.7, 21.4, 38.2, 38.2, 90.6,
120.8, 127.8, 128.2, 128.5, 129.3, 137.1, 140.2, 140.3,
160.1, 170.2, 189.7; IR (KBr) v: 3286, 1626, 1591, 1526,
1491, 1401, 1361, 1320, 1245, 1172, 831, 780 cm ';
HRMS (TOF ES") caled for ChoH;oCIN;O, [M—H]~
368.1171, found 368.1170.

N-(4- SR B )-3-(4- i R 58 )-3- 5 A -2- [ Y 2 e -
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2(1H)- VA1 Bt 2 (5d): 19 343 mg, HE[E A, =%
92%. m.p. 176.9~178.9 “C; 'H NMR (300 MHz, CDCl5)
d: 1.97-2.03 (m, 2H, CH,), 3.40~3.46 (m, 4H, 2CH,),
6.90~7.17 (m, 7H, ArH-+NH), 7.57~7.63 (m, 2H, ArH),
10.08 (br, 2H, NH); *C HMR (75 MHz, CDCl;) d: 19.7,
38.3,38.3,90.7, 115.5 (d, J=21.0 Hz), 120.7, 128.7, 130.1
(d, J=8.3 Hz), 136.8, 139.1, 159.9, 169.9, 187.9; IR (KBr)
v: 33284, 1621, 1598, 1491, 1402, 1319, 1232, 1092, 831,
783 cm™'; HRMS (TOF ES™) caled for CioH;¢CIFN;0,
[M—H]™ 372.0921, found 372.0923.

N,3- X0 (4-F R 5E)-3- 5 AR -2-[ VU S 0 -2 (1L H)- P %
P 2 (Se): 13 351 mg, H A, % 90%. m.p.
232.4~234.4 °C; '"H NMR (300 MHz, CDCl;) §: 1.87~
1.95 (m, 2H, CH,), 3.33 (t, J=4.5 Hz, 4H, 2CH,), 6.81 (d,
J=8.7 Hz, 2H, ArH), 7.05 (d, J=8.7 Hz, 2H, ArH), 7.22
(d, J=8.4 Hz, 2H, ArH), 7.43 (d, J=8.1 Hz, 2H, ArH),
9.96 (br, 2H, 2NH); *C HMR (75 MHz, CDCl;) d: 19.6,
38.3, 38.3, 90.9, 120.8, 128.6, 128.7, 128.7, 129.3, 136.0,
136.8, 141.3, 159.9, 169.8, 187.7; IR (KBr) v: 3425, 1621,
1591, 1526, 1491, 1400, 1320, 1203, 1174, 1090, 1014,
827, 780 c¢cm”'; HRMS (TOF ES") calcd for CoH;(Cl,-
N;0, [M—H]™ 388.0625, found 388.0622.

3-(4- TR IR FE )-N-(4- S 58 )-3- S A -2-[ Y &0 g -
2(1H)-J0FH R L (5h): 19 399 mg, A EFE Ak, 7%
92%. m.p. 179.2~181.2 “C; 'H NMR (300 MHz, CDCl,)
8: 1.97~2.03 (m, 2H, CH,), 3.40~3.46 (m, 4H, 2CH,),
6.91 (d, J=7.8 Hz, 2H, ArH), 7.03 (br, 1H, NH), 7.16 (d,
J=17.8 Hz, 2H, ArH), 7.44~7.50 (m, 4H, ArH), 10.03 (br,
2H, 2NH); *C HMR (75 MHz, CDCl;) : 19.6, 38.3, 38.3,
90.9, 120.8, 124.3, 128.6, 128.7, 129.5, 131.7, 136.8,
141.7, 159.9, 169.8, 187.7; IR (KBr) v: 3426, 3298, 2964,
1620, 1594, 1524, 1490, 1400, 1364, 1322, 1245, 1204,
1173, 1092, 1010, 828, 779, 765 cm™'; HRMS (TOF ES")
caled for C;oH;(BrCIN;O, [M —H] 432.0119, found
432.0118.

N-(4- 5 2 J5)-3-(2- 50 7R 28 )-3- A0 AR -2- [ VU & s e -
2(1H)- BN Btz (Sg): 49 340 mg, MK, f=%
91%. m.p. 154.2~156.2 “C; 'H NMR (300 MHz, CDCl5)
d: 1.89~1.96 (m, 2H, CH,), 3.32~3.38 (m, 4H, 2CH,),
6.80~6.86 (m, 2H, ArH), 6.92 (t, J=9 Hz, 1H, ArH), 7.03
(d, J=8.4 Hz, 2H, ArH), 7.11 (t, J=7.5 Hz, 1H, ArH),
7.19~7.24 (m, 1H, ArH), 7.46 (t, J=6.9 Hz, 1H, ArH),
10.18 (br, 2H, 2NH); "*C HMR (75 MHz, CDCl;) : 19.5,
38.2, 38.2, 93.1, 1162 (d, J=22.5 Hz), 120.8, 124.8,
128.5, 128.7, 129.5, 130.9, 131.2 (d, J=8.3 Hz), 136.7,
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156.9, 160.1 (d, J=22.5 Hz), 169.5, 182.6; IR (KBr) v:
3431, 1619, 1492, 1451, 1399, 1366, 1321, 1241, 1094,
827, 772 ¢cm'; HRMS (TOF ES") caled for CjoH,sCl-
FN;0, [M—H]~ 372.0921, found 372.0919.

3-(2- SR HE )-N-(4- SR 52 )-3- S AR -2-[ DY &0 e -
2(1H)- T B % (5h): 79 351 mg, AMGEEA, 2=
90%. m.p. 136.0~138.0 ‘C; 'H NMR (300 MHz, CDCl5)
5: 1.87~1.93 (m, 2H, CH,), 3.31~3.37 (m, 4H, 2CH,),
6.68 (br, 1H, NH), 6.78~6.84 (m, 2H, ArH), 7.01 (d, J=
8.4 Hz 2H, ArH), 7.12~7.17 (m, 2H, ArH), 7.27~7.33
(m, 2H, ArH), 10.24 (br, 2H, 2NH); *C HMR (75 MHz,
CDCLy) §: 19.4, 38.2, 38.2, 92.7, 120.6, 127.6, 128.2,
128.4, 128.6, 129.9, 130.2, 136.7, 142.6, 160.0, 169.2,
185.6; IR (KBr) v: 3427, 2969, 1619, 1492, 1399, 1367,
1320, 1238, 1200, 1092, 1056, 828, 775 cm '; HRMS
(TOF ES") caled for CioH ¢CLN;O, [M—H]™ 388.0625,
found 388.0627.

N-(4- &0 2K 55 )-3- S AQ -2-[ 0 & w5 ng -2(1H)- T
FE-3-(MEMy-2-FE) I EERE(Si): 73 350 mg, FEOEE,
£ 97%. m.p. 182.3~184.3 C; 'H NMR (300 MHz,
DMSO-d,) 6: 1.81~1.87 (m, 2H, CH,), 3.28~3.34 (m,
4H, 2CH,), 6.92 (t, J=4.1 Hz, 1H, ArH), 7.11 (d, J=3.0
Hz, 1H, ArH), 7.24 (d, J=8.7 Hz, 2H, ArH), 7.47~7.53
(m, 3H, ArH), 9.31 (br, 2H, 2NH), 11.12 (br, 1H, NH); "*C
HMR (75 MHz, DMSO-dq) J: 18.7, 38.2, 38.2, 91.8, 120.2,
125.2, 126.3, 126.7, 128.3, 128.3, 139.3, 147.9, 159.9,
167.7, 175.0; IR (KBr) v: 3431, 1619, 1492, 1451, 1399,
1366, 1321, 1241, 1094, 827, 772 cm™'; HRMS (TOF
ES") caled for C,;H;5CIN;0,S [M—H]~ 360.0579, found
360.0579.

N-(4-FOR 5L )-2-filg 2-2-[ DU S g -2 (1 H)- 0 35 2. Tk
[E2(5j): 19 281 mg, AR, =2 95%. m.p. 206.7~
208.7 ‘C; '"H NMR (300 MHz, DMSO-d) 6: 1.81~1.89
(m, 2H, CH,), 3.36~3.42 (m, 4H, 2CH,), 7.34 (d, J=8.7
Hz, 2H, ArH), 7.63 (d, J=8.7 Hz, 2H, ArH), 9.85 (br, 2H,
2NH), 11.76 (br, 1H, NH); *C HMR (75 MHz, DMSO-d;)
5: 17.8, 38.4, 38.4, 108.7, 121.2, 126.7, 128.6, 137.6,
155.5, 161.4; IR (KBr) v: 3208, 3088, 2879, 1626, 1582,
1534, 1444, 1363, 1316, 1277, 1157, 1099, 830, 771, 511
cm '; HRMS (TOF ES™) caled for C,H,CIN,O; [M—
H]™ 295.0603, found 295.0603.

3-FAAR-3- TR B -2- [ DY A g -2(1 H)- V. 5 - N- (6 FR 2R
FNEEIZ(SK): 13 328 mg, FIMEAR, 773% 98%. m.p.
200.9~202.9 C; '"H NMR (300 MHz, CDCl;) d: 1.99~
2.03 (m, 2H, CH,), 2.26 (s, 3H, CHy), 3.43~3.47 (m, 4H,
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2CH,), 6.76 (d, J=8.1 Hz, 2H, ArH), 6.97 (d, J=7.8 Hz,
2H, ArH), 7.37~7.41 (m, 3H, ArH), 7.58~7.62 (m, 2H,
ArH), 10.33 (br, 2H, 2NH); *C HMR (75 MHz, CDCl;) ¢:
19.7, 20.8, 38.2, 38.2, 90.9, 120.0, 127.7, 128.7, 129.1,
129.9, 133.2, 135.6, 143.2, 160.1, 170.1, 189.3 cm™';
HRMS (TOF ES ") caled for CyH,N;O, [M+H]"
336.1707, found 336.1710.

N-(4- TR 55)-3- 58 AR -3- IR JE-2- [ DY S 8 g -2(1 H)- .
FEVNBERZS: 3 325 mg, AR, 7% 96%. m.p.
204.5~206.5 ‘C; '"H NMR (300 MHz, CDCl;) 6: 2.00~
2.04 (m, 2H, CH,), 3.43~3.47 (m, 4H, 2CH,), 6.80~6.86
(m, 4H, ArH), 7.37~7.41 (m, 3H, ArH), 7.57~7.61 (m,
2H, ArH), 10.24 (br, 2H, 2NH); “C HMR (75 MHz,
CDCly) 6: 19.7, 38.2, 38.2, 90.7, 115.0, 115.3, 121.6 (d,
J=17.5 Hz), 127.7, 128.7, 130.0, 134.2, 143.2, 159.6 (d,
J=240.7 Hz), 160.1, 160.7, 170.1, 189.4; IR (KBr) v:
3425, 3248, 3059, 2924, 2871, 1626, 1590, 1536, 1503,
1445, 1366, 1322, 1208, 1145, 834, 776, 735, 700 cm ';
HRMS (TOF ES') caled for C;oH;sFN;0, [M+H]"
340.1456, found 340.1460.

3-SA-3- IR B -2- [ VU S E -2(1 H)- 7 ]-N-[4-( =96
) LA BE % (Sm): 15 373 mg, HEEE, F5%
96%. m.p. 211.7~213.7 “C; "H NMR (300 MHz, CDCl,)
8: 2.00~2.05 (m, 2H, CH,), 3.44~3.48 (m, 4H, 2CH,),
7.02 (d, J=8.4 Hz, 2H, ArH), 7.18 (br, 1H, NH), 7.37~
7.43 (m, 5H, ArH), 7.58~7.61 (m, 2H, ArH), 10.21 (br,
2H, 2NH); *C HMR (75 MHz, CDCl;) 6: 19.7, 38.3, 38.3,
90.8, 118.9, 124.7~125.8 (m), 127.7, 128.8, 130.2, 141.5,
143.0, 160.2, 170.1, 189.9; IR (KBr) v: 3422, 3293, 3066,
2931, 2882, 1634, 1618, 1598, 1512, 1472, 1445, 1364,
1321, 1258, 1163, 1068, 870, 841, 776, 705 cm™'; HRMS
(TOF ES") caled for CyH gF5N30, [M+H]" 390.1424,
found 390.1425.

N-(4-F K HE)-2-(1,3-% 58 -2- 0. 4% )-3- 55 AR -3- IR B TN
I % (6a): 19 347 mg, [ A, /%% 94%. mp.
174.5~176.5 °C; '"H NMR (300 MHz, CDCly) 6: 1.64~
1.70 (m, 4H, 2CH,), 3.04~3.10 (m, 4H, 2CH,), 7.22~
7.61 (m, 9H, ArH), 8.71 (br, 2H, NH), 9.88 (br, 1H, NH);
*C HMR (75 MHz, CDCl5) 6: 27.3, 27.3, 45.9, 45.9, 93.4,
121.4, 127.8, 128.1, 128.7, 128.7, 130.4, 137.4, 143.1,
169.0, 170.3, 191.5; IR (KBr) v: 3300, 3059, 2946, 1632,
1492, 1438, 1399, 1343, 1281, 1244, 1213, 1132, 1087,
1011, 821, 766, 703, 665, 507 cm”'; HRMS (TOF ES")
calecd for CyH;oCIN;O, [M — H]  368.1171, found
368.1174.
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N-(4-5 K FE)-2-(1,3-%¢ 58 -2- . 5% )-3- 58 AR-3- (% FE
F)RELRZ(6b): 15 372 mg, FEGEE, 77 97%. m.p.
180.1~182.1 ‘C; '"H NMR (300 MHz, CDCl;) §: 1.62~
1.68 (m, 4H, 2CH,), 2.37 (s, 3H, CH3), 3.03~3.09 (m, 4H,
2CH,), 7.18~7.32 (m, 6H, ArH), 7.46~7.52 (m, 2H,
ArH), 8.67 (br, 2H, 2NH), 10.06 (br, 1H, NH); *C HMR
(75 MHz, CDCly) d: 21.4, 27.4, 27.4, 45.9, 45.9, 93.1,
121.4, 128.0, 128.6, 129.2, 137.6, 140.2, 140.8, 169.0,
170.4, 191.6; IR (KBr) v: 3426, 3313, 2944, 1628, 1528,
1492, 1438, 1399, 1345, 1211, 1088, 1008, 829, 789 cm ';
HRMS (TOF ES") caled for C,H, CIN;O, [M—H]~
382.1328, found 382.1329.

N-(4- 0 H 3 )-2-(1,3- 22 78 -2- W38 )-3-(4- i K )-3-
AR WERZ(6¢): 73 356 mg, FIEAK, F2Z 92%. m.p.
168.4~170.4 ‘C; '"H NMR (300 MHz, CDCl;) §: 1.65~
1.71 (m, 4H, 2CH,), 3.08~3.14 (m, 4H, 2CH,), 7.05~
7.26 (m, 6H, ArH), 7.59~7.66 (m, 2H, ArH), 8.77 (br, 2H,
2NH), 9.65 (br, 1H, NH); *C HMR (75 MHz, CDCl;) ¢:
27.3,27.3, 459, 45.9, 93.2, 115.5 (d, J=21.8 Hz), 121.3,
128.3, 128.7, 130.2 (d, J=8.3 Hz), 137.3, 139.1, 165.6,
168.9, 170.0, 189.9; IR (KBr) v: 3429, 3308, 3044, 2934,
2853, 1629, 1599, 1528, 1492, 1400, 1344, 1283, 1221,
1154, 1131, 1090, 1011, 849, 826, 790, 609 cm '; HRMS
(TOF ES™) caled for CyoH;sCIFN;0, [M—H]™ 386.1077,
found 386.1075.

N,3- X0 (4-F IR H)-2-(1,3- %2 58 -2- W 3 )-3- S AR T4 Bk
ffz(6d): 73 380 mg, K, % 94%. m.p. 198.6~
200.6 ‘C; '"H NMR (300 MHz, CDCl3) §: 1.65~1.71 (m,
4H, 2CH,), 3.07~3.14 (m, 4H, 2CH,), 7.21~7.30 (m, 4H,
ArH), 7.37 (d, J=8.1 Hz, 2H, ArH), 7.55 (d, J=8.1 Hz,
2H, ArH), 8.72 (br, 2H, 2NH), 9.75 (br, 1H, NH); "*C
HMR (75 MHz, CDCly) d: 27.3, 27.3, 45.9, 45.9, 93.3,
121.3, 128.3, 128.8, 128.8, 129.4, 136.4, 137.3, 141.4,
168.8, 169.9, 189.7; IR (KBr) v: 3428, 3306, 2930, 1625,
1532, 1491, 1438, 1345, 1282, 1192, 1090, 1012, 844, 789
cm '; HRMS (TOF ES™) caled for CyoH;sCLN30, [M—
H]™ 402.0782, found 402.0781.

3-(4- TR HE)-2-(1,3- 72 58 -2- T3k )-3- S8 AR-N-Of 2R
F AL (6e): 15 368 mg, AEEMA, =% 96%. m.p.
204.4~206.4 ‘C; '"H NMR (300 MHz, DMSO-dy) o:
1.50~1.54 (m, 4H, 2CH,), 2.21 (s, 3H, CH;), 2.95~2.99
(m, 4H, 2CH,), 7.01 (d, J=8.1 Hz, 2H, ArH), 7.32~7.43
(m, 6H, ArH), 8.85 (br, 2H, 2NH), 11.21 (br, 1H, NH); "*C
HMR (75 MHz, DMSO-d;) d: 20.3, 26.7, 26.7, 44.9, 44.9,
93.9, 119.0, 127.5, 128.9, 129.3, 130.8, 133.2, 137.4,
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142.5, 167.3, 169.1, 186.5; IR (KBr) v: 3425, 3297, 3037,
2945, 1626, 1591, 1514, 1488, 1439, 1404, 1360, 1248,
1173, 1109, 1072, 1040, 845, 814, 789 cm™'; HRMS (TOF
ES") caled for C,H,,CIN;O, [M+H]" 383.1473, found
383.1473.

3-(4-F AL )-2-(1,3- % E -2- . 28 )-N-(4- 3 < 52 )-3-
ARABLRZ(60): 159 368 mg, FIEA, 773 95%. m.p.
214.6~216.6 ‘C; 'H NMR (300 MHz, DMSO-d;) o:
1.51~1.55 (m, 4H, 2CH,), 2.96~3.00 (m, 4H, 2CH,),
7.04 (t, J=8.9 Hz, 2H, ArH), 7.36~7.49 (m, 6H, ArH),
8.84 (br, 2H, 2NH), 11.32 (br, 1H, NH); C HMR (75
MHz, DMSO-ds) d: 26.7, 26.7, 44.9, 44.9, 93.8, 114.8,
115.1, 120.5 (d, J=7.5 Hz), 127.5, 129.3, 133.3, 136.3,
142.4, 157.3 (d, J=237.0 Hz), 167.4, 168.9, 186.5; IR
(KBr) v: 3426, 3307, 3040, 2947, 1785, 1627, 1603, 1570,
1507, 1485, 1439, 1346, 1284, 1207, 1159, 1090, 1034,
878, 834, 791, 722 cm '; HRMS (TOF ES") calcd for
CaoH oCIFN;O, [M+H]" 388.1223, found 388.1224.

3-(4- IR HE)-2-(1,3- % JE -2- W 52 )-3- AR -N-[4-( =
S R BE L (6g): 19 407 mg, A, =%
93%. m.p. 2362~2382 ‘C; 'H NMR (300 MHz,
DMSO-dg) 0: 1.51~1.55 (m, 4H, 2CH,), 2.93~2.97 (m,
4H, 2CH,), 7.38~7.42 (m, 4H, ArH), 7.57 (d, J=8.7 Hz,
2H, ArH), 7.72 (d, J=8.4 Hz, 2H, ArH), 8.75 (br, 2H,
2NH), 12.08 (br, 1H, NH); *C HMR (75 MHz, DMSO-d;)
5: 26.5, 26.5, 45.0, 45.0, 94.3, 118.5, 121.4~122.8 (m),
125.8, 127.6, 129.1, 133.3, 142.4, 143.8, 167.3, 169.0,
186.2; IR (KBr) v: 3425, 3315, 3048, 2950, 1781, 1633,
1593, 1575, 1489, 1410, 1362, 1281, 1159, 1108, 1067,
1013, 841, 786, 720 cm '; HRMS (TOF ES+) calcd for
C,HoCIF3N;0, [M+H]", 438.1191, found 438.1192.

33 EMTHERSGE

FREL 1 mmol Z& ¥R AAZEE 3 INNF] 25 mL [ ke
L, TN 15 mL &R R, FRERRE T
1.1 mmol FKIEFFMK 4. FAOHEFIMA 0.5 mmol
Cs,COs, Fifh FHERE 2.5 h, TLC W 55 443045 B 448 i
SN 58 4 Je A5 L SO K AR R LI T L [T AR, 450
10 min 45 J5EHE 0.5 h j5HhE. HIERTAR A HE &
PR R 2 45 A A H RR 4 7.

(E)-N-(4- 2 35)-2-(2-FAR-2- 28 3 . 2 56 ) K e o -
1-HBEfZ(7a): 18 311 mg, AMAREMA, 77% 91%. m.p.
142.3~144.3 C; '"H NMR (500 MHz, DMSO-d,) J: 3.74
(t, J=8.4 Hz, 2H, CH,), 4.10 (t, J=8.4 Hz, 2H, CH,), 6.76
(s, 1H, CH), 7.39~7.44 (m, 5H, ArH), 7.60 (d, J=8.7 Hz,
2H, ArH), 7.78 (t, J=3.7 Hz, 2H, ArH), 9.09 (br, 1H, NH),
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10.33 (br, 1H, NH); *C HMR (125 MHz, DMSO-d;) o:
42.1, 45.4, 78.5, 122.9, 126.8, 127.6, 128.6, 128.8, 130.6,
138.0, 141.1, 151.5, 160.0, 185.8; IR (KBr) v: 3434, 2925,
2855, 16998, 1599, 1577, 1494, 1439, 1397, 1317, 1239,
1176, 1094, 1059, 907, 826, 726, 696, 648, 507 cm ';
HRMS (TOF ES") caled for CigH;sCIN;O, [M—H]~
340.0858, found 340.0859.

(E)-N-(4-F K5 )-2-[2-(4- F | FE #3E)-2- AR &4
FEIDKMELE-1-H BEfZ (Tb): 15 334 mg, HEEAK, /=%
90%. m.p. 158.6~160.0 ‘C; 'H NMR (300 MHz, DMSO-
de) 9: 3.71 (t, J=8.1 Hz, 2H, CH,), 3.79 (s, 3H, OCH;),
4.08 (t, J=8.3 Hz, 2H, CH,), 6.72 (s, 1H, CH), 6.97 (d,
J=8.7 Hz, 2H, ArH), 7.39 (d, J=8.7 Hz, 2H, ArH), 7.60
(d, J=8.7 Hz, 2H, ArH), 7.75 (d, J=8.4 Hz, 2H, ArH),
9.06 (br, 1H, NH), 10.26 (br, 1H, ArNH); >C HMR (75
MHz, DMSO-dy) 0: 41.7, 45.0, 55.2, 77.5, 113.4, 122.5,
127.1, 128.2, 128.4, 1332, 137.6, 151.1, 159.2, 161.0,
184.8; IR (KBr) v: 3429, 2895, 2838, 1702, 1598, 1575,
1489, 1392, 1319, 1243, 1169, 1094, 1060, 1030, 966, 906,
827, 776, 708, 604, 508 cm'; HRMS (TOF ES™) calcd for
C1oH,,CIN;0; [M—H]", 370.0963, found 370.0964.

(E)-N-(4- 5 R 58)-2-[2- 5 AR-2-Chf FER BRI 2, 2K 1k
M fE-1-H B (Te): 19 316 mg, FMREE, 23R 89%.
m.p. 194.0~196.0 °C; '"H NMR (300 MHz, DMSO-d;) :
2.33 (s, 3H, CH3), 3.69~3.75 (m, 2H, CH,), 4.05~4.09
(m, 2H, CH,), 6.74 (s, 1H, CH), 7.23 (d, J=7.2 Hz, 2H,
ArH), 7.39 (d, J=8.1 Hz, 2H, ArH), 7.60 (d, J=7.8 Hz,
2H, ArH), 7.68 (d, J=7.2 Hz, 2H, ArH), 9.07 (br, 1H,
NH), 10.30 (br, 1H, NH); ?C HMR (75 MHz, DMSO-dj)
5:20.9, 41.7, 45.0, 77.8, 122.5, 126.4, 127.1, 128.4, 128.7,
137.8 (d, J=22.5 Hz) 140.0, 151.1, 159.4, 185.2; IR (KBr)
v: 3303, 3138, 3106, 2975, 2942, 2898, 1690, 1599, 1571,
1491, 1476, 1392, 1353, 1313, 1283, 1244, 1091, 1057,
1017, 903, 854, 826, 771, 752, 550, 503 cm '; HRMS
(TOF ES™) caled for CoH;,CIN;O, [M—H]~ 354.1014,
found 354.1011.

(E)-N-(4-F K H£)-2-[2-(4- T A 55 )-2- S AR 2 B Tk
M- 1-H e R (7d): 19 305 mg, HEEAE, 2R 85%.
m.p. 157.4~159.2 °C; '"H NMR (300 MHz, DMSO-d;) J:
3.73 (t,J=8.3 Hz, 2H, CH,), 4.10 (t, J=8.4 Hz, 2H, CH,),
6.73 (s, 1H, CH), 7.21~7.27 (m, 2H, ArH), 7.39 (d, J=
8.7 Hz, 2H, ArH), 7.60 (d, J=8.7 Hz, 2H, ArH), 7.81~
7.86 (m, 2H, ArH), 9.09 (br, 1H, NH), 10.28 (br, 1H, NH);
3C HMR (75 MHz, DMSO-dy) 0: 41.7, 45.0, 77.7, 115.0
(d, J=21.0 Hz), 122.5, 127.2, 128.4, 128.8 (d, J=9.0

Chin. J. Org. Chem. 2017, 37, 166~175

© 2017 Chinese Chemical Society & SIOC, CAS

Hz), 137.1, 137.6, 151.1, 159.6, 183.9; IR (KBr) v: 3425,
2975, 2901, 1691, 1598, 1510, 1491, 1401, 1317, 1285,
1244, 1155, 1093, 1058, 1013, 906, 828, 775, 597, 505
cm '; HRMS (TOF ES™) caled for CigH4CIFN;0, [M—
H]™ 358.0764, found 358.0761.

(E)-N-(4- G R 5k )-2-[2-(4-F R 5L )-2- A A 2 FE K
Mefse-1- B (Te): 159 327 mg, AEREE, F5R 87%.
m.p. 192.7~194.7 °C; '"H NMR (300 MHz, DMSO-d) J:
3.70~3.76 (m, 2H, CH,), 4.06~4.12 (m, 2H, CH,), 6.74
(s, 1H, CH), 7.39 (d, J=8.1 Hz, 2H, ArH), 7.48 (d, J=7.5
Hz, 2H, ArH), 7.60 (d, J=7.8 Hz, 2H, ArH), 7.79 (d, J=
7.5 Hz, 2H, ArH), 9.09 (br, 1H, NH), 10.32 (br, 1H,
ArNH); *C HMR (75 MHz, DMSO-dy) d: 41.8, 45.0, 77.9,
122.5, 127.2, 128.2, 1282, 128.4, 134.9, 137.5, 139.3,
151.0, 159.8, 183.7; IR (KBr) v: 3310, 3140, 2974, 2897,
1689, 1601, 1570, 1494, 1474, 1399, 1313, 1281, 1245,
1176, 1088, 1057, 1029, 1014, 964, 903, 879, 854, 825,
772, 754, 683, 634, 549, 502 cm '; HRMS (TOF ES")
caled for C;sH,CLN;O, [M —H]  374.0469, found
374.0469.

(E)-2-[2-(4-TR 2K 5 )-2- AR £ FE ]-N-(4- 5 A 2k K
MR gE-1-FR G (76): 19 328 mg, [FIEA[E K, 773% 78%.
m.p. 251.3~253.3 ‘C; '"H NMR (300 MHz, DMSO-d) J:
3.70~3.76 (m, 2H, CH,), 4.06~4.12 (m, 2H, CH,), 6.74
(s, 1H, CH), 7.37~7.43 (m, 2H, ArH), 7.57~7.63 (m, 4H,
ArH), 7.67~7.73 (m, 2H, ArH), 9.09 (br, 1H, NH), 10.32
(br, 1H, NH); *C HMR (75 MHz, DMSO-d;) J: 41.8, 45.0,
77.8, 122.5, 123.8, 127.2, 128.4, 128.5, 131.2, 137.5,
139.7, 151.0, 159.8, 183.8; IR (KBr) v: 3435, 3308, 3140,
2974, 2896, 1689, 1630, 1600, 1567, 1493, 1473, 1399,
1312, 1244, 1176, 1091, 1069, 1054, 1010, 903, 878, 851,
824, 771, 752, 634, 542, 502 cm '; HRMS (TOF ES™)
caled for CjgH4BrCIN;O, [M —H]  417.9963, found
417.9965.

(E)-N-(4- S K Jk)-2-[2-(2- S 2K ) -2- FAR T 2,k ok
MeE-1- LR (Tg): 15 297 mg, AMEEK, F2E 79%.
m.p. 170.1~172.1 “C; "H NMR (300 MHz, DMSO-dj) J:
3.74 (t, J=8.4 Hz, 2H, CH,), 4.09 (t, J=8.6 Hz, 2H, CH,),
6.21 (s, 1H, CH), 7.33~7.44 (m, 6H, ArH), 7.54 (d, J=
9.0 Hz, 2H, ArH), 9.08 (br, 1H, NH), 10.09 (br, 1H, NH);
*C HMR (75 MHz, DMSO-d) J: 41.9, 44.9, 82.0, 122.4,
126.9, 127.2, 128.4, 128.6, 129.4, 129.7, 129.8, 137.5,
142.4, 150.9, 159.0, 186.6; IR (KBr) v: 3259, 3187, 3118,
3063, 2977, 2897, 1706, 1601, 1564, 1543, 1490, 1396,
1317, 1239, 1177, 1094, 1074, 1045, 1013, 968, 907, 828,
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750, 688, 637, 509 cm '; HRMS (TOF ES™) caled for
CsH14CLN;0, [M—H]™ 374.0469, found 374.0468.
(E)-N-(4- A 5E)-2-[2- 5 AR-2- (W -2-J5) W1 2, 6ok
MeE-1- I BERZ(Th): 15 316 mg, A, 2% 91%.
m.p. 180.4~182.4 “C; 'H NMR (300 MHz, DMSO-dj) §:
3.68~3.74 (m, 2H, CH,), 4.05~4.09 (m, 2H, CH,), 6.63
(s, IH, CH), 7.07~7.11 (m, 1H, ArH), 7.40~7.46 (m, 3H,
ArH), 7.57~7.65 (m, 3H, ArH), 9.09 (br, 1H, NH), 10.00
(br, 1H, NH); *C HMR (75 MHz, DMSO-d;) J: 41.8, 45.0,
77.8, 122.5, 126.6, 127.2, 127.9, 128.4, 129.7, 137.5,
147.8, 151.0, 159.1, 178.8; IR (KBr) v: 3378, 3152, 3101,
3061, 2977, 2890, 1697, 1594, 1491, 1421, 1399, 1318,
1279, 1250, 1231, 1090, 1075, 1058, 1035, 1010, 967, 871,
853, 829, 772, 714, 613, 509 cm '; HRMS (TOF ES")
caled for CigH;5CIN;O,S [M —H] ™ 346.0422, found
346.0422.
(E)-N-(4- G FE)-2- (i 56 7 Y 35 ) IR s ot - 1 - HH gk e
(7i): 19 254 mg, WEEE, 7F 90%. mp. 1702~
172.2 °C; '"H NMR (300 MHz, DMSO-d;) 6: 3.76 (t, J=
8.4 Hz, 2H, CH,), 4.15 (t, J=8.6 Hz, 2H, CH,), 7.39 (d,
J=8.4 Hz, 2H, ArH), 7.54 (d, J=8.4 Hz, 2H, ArH), 7.66
(s, 1H, CH), 9.17 (br, 1H, NH), 9.70 (br, 1H, NH); "*C
HMR (75 MHz, DMSO-d,) J: 42.5, 45.7, 100.8, 122.8,
127.6, 128.4, 137.1, 150.5, 155.4; IR (KBr) v: 3300, 3179,
3108, 3054, 2981, 2906, 1707, 1597, 1538, 1488, 1461,
1420, 1382, 1321, 1240, 1215, 1095, 1075, 1013, 995, 946,
833, 807, 790, 766, 743, 594, 506 cm '; HRMS (TOF
ES™) caled for C;H;oCIN,O; [M—H]  281.0446, found
281.0445.
(E)-2-(2-58AR-2-FKFE V. 2.3 )-N- (s} FF 2 3 ) Ik e 5 -
1-H R (7)): 19 273 mg, AEEE, 7% 85%. m.p.
175.1~177.1 ‘C; '"H NMR (300 MHz, DMSO-d;) J: 2.27
(s, 3H, CH;), 3.72 (t, J=8.4 Hz, 2H, CH,), 4.08 (t, J=8.5
Hz, 2H, CH,), 6.75 (s, 1H, CH), 7.14 (d, J=8.1 Hz, 2H,
ArH), 7.41~7.44 (m, 5H, ArH), 7.76~7.80 (m, 2H, ArH),
8.91 (br, 1H, NH), 10.34 (br, 1H, NH); *C HMR (75 MHz,
DMSO-dy) 6: 20.4, 41.7, 45.0, 77.9, 121.2, 126.4, 128.2,
128.9, 130.2, 132.5, 135.9, 140.7, 151.2, 159.8, 185.2; IR
(KBr) v: 3422, 3328, 3085, 3042, 2976, 2900, 1782, 1687,
1599, 1576, 1496, 1439, 1396, 1318, 1243, 1105, 1023,
814, 743, 727 cm'; HRMS (TOF ES™) caled for
C1oHoN;0, [M+H]" 322.1550, found 322.1555.
(E)-N-(4- 5 2 35 )-2-(2- AR -2- 2R FE 0 2, 35 ) R e o -
1-H B (TK): 18 296 mg, HGEIA, 23R 91%. mp.
165.8~167.8 C; '"H NMR (300 MHz, DMSO-d;) J: 3.73
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(t, J=8.4 Hz, 2H, CH,), 4.09 (t, J=8.4 Hz, 2H, CH,), 6.77
(s, 1H, CH), 7.18 (d, J=8.9 Hz, 2H, ArH), 7.42~7.44 (m,
3H, ArH), 7.54~7.58 (m, 2H, ArH), 7.77~7.80 (m, 2H,
ArH), 9.02 (br, 1H, NH), 10.34 (br, 1H, NH); *C HMR
(75 MHz, DMSO-dy) o: 41.7, 45.0, 78.0, 114.9, 115.2,
123.2 (d, J=7.5 Hz), 126.4, 127.9, 128.2, 130.2, 134.8,
140.7, 151.3, 158.4 (d, J=238.5 Hz), 159.7, 185.4; IR
(KBr) v: 3421, 3295, 3076, 2976, 2900, 1690, 1599, 1577,
1500, 1480, 1405, 1316, 1253, 1177, 1058, 831, 802, 780,
747, 728 cm”'; HRMS (TOF ES+) calcd for C;sH,FN;0,
[M+H]" 326.1299, found 326.1302.

(E)-2-(2-58AR-2- TR JE W 2,358 )-N-[4-( =36 FF 28 ) 2R 3 ]
BRI -1- FHBEAZ(TD): 15 349 mg, ALK, 72K 93%.
m.p. 154.2~156.2 “C; "H NMR (300 MHz, DMSO-dj) d:
3.75 (t, J=8.3 Hz, 2H, CH,), 4.14 (t, J=8.4 Hz, 2H, CH,),
6.78 (s, 1H, CH), 7.42~7.45 (m, 3H, ArH), 7.69~7.84
(m, 6H, ArH), 9.31 (br, 1H, NH), 10.36 (br, 1H, NH); "*C
HMR (75 MHz, DMSO-d;) 6: 41.8, 45.0, 78.1, 120.4,
122.6 ~123.5 (m), 125.7, 126.4, 128.2, 130.3, 140.6,
142.5, 151.0, 159.5, 185.5; IR (KBr) v: 3423, 3282, 3061,
2951, 2898, 1606, 1578, 1500, 1485, 1440, 1322, 1244,
1115, 1067, 1031, 1019, 840, 801, 746, 724, cm™'; HRMS
(TOF ES™) caled for CioH;¢F3N30, [M+H]" 376.1267,
found 376.1270.

45 B4 Kl (Supporting Information) 1L &4/ 'TH NMR
FIPC NMR B P b R RT LA G 2 A AR T ) 3l
(http://sioc-journal.cn/) I N #k.
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