% *fk {t& % DOI: 10.6023/cjoc202206040

Chinese Journal of Organic Chemistry

ETH-6- TR AR KA SHIRYIZ T, AR EIGI X EMFEAZ AR

BRSO %k T ERXe  gE#Ee  xl we
(“HBRH Pk 2 @bt WIFGHERFE 422000)
(ARSI A2 b BRI 430079)

WE N7 RIEEH PRI IERRhREIM, LL/N>F abscisic mimic 1 (AM1)F1 Pyrabactin A5t S4L&4, 8 FIG
G PHE R BT T e hk-6-BE BRI &0 3 F0 4. DABRIT B AR O S 4R IR R, Gl &b, K5 &, Tk
s Bt 5 B R, G RLT 11 AR WLSCHRIRE R B 280, b 2R R0 45 R B, IR 50 pmol-L ' B 10 MK
GV EAH] T RGRF R, FRARIREER 25 pmoleL ™ T 4 MUEW 52 &M 9 28, HagGt S5 AML A, JEAR
TR, %8 RA R T R P B B Vs BR Th Re 4.

RERE MEMR-o-EEE Y, IR TR M) AMI; Pyrabacting FI 85 %

Design, Synthesis and Seed Germination Inhibition Activity of
Quinoline-6-sulfonamide Compounds

Huang, Zhi-You™*? Zhang, Ning” Zuo, Han-Wen* Zeng, Xu-Qi” Liu, Han*
(“ College of Urban and Rural Construction, Shaoyang University, Shaoyang, Hunan 422000)
(¢ College of Chemistry, Central China Normal University, Wuhan 430079)

Abstract To develop novel abscisic acid (ABA) functional mimics, a series of quinoline-6-sulfonamide compounds 3 and 4
was designed based on the principle of active substructure splicing with ABA mimic 1 (AM1) and pyrabactin as lead com-
pounds. The low-cost and commercial quinoline was used as starting material to offer the novel compounds via the salifying,
oxidation, hydrogenation, sulfonylation, amination. Additionally, all the target compounds could inhibit soybean seed germina-
tion at the concentration of 50 pmolsL " '. Furthermore, the compounds 3, 4b, 4h, 4i could inhibit soybean seed germination
overwhelmingly at 25 pmoleL"!. These results are benefit to discovering novel and high activity of ABA functional mimics.
Keywords quinoline-6-sulfonamide; abscisic mimic 1 (AM1); pyrabactin; inhibition seed germination
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TR HE AL BEU ORI, ELR Pyrabactin 5 ABA
TEGrF 458 EARANR], (H2 Rt & 52k H R

* Corresponding author. E-mail: huangzhiyou@syxy247.wecom.work

% ABA AL A B 2 0 AR BRTE EUOL (R, B
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FA&, ATHFRATIE T Pyrabactin BiH152] T — &I &8
. BRI RS SR 2R L b A o201,

25 b, ACYkSELL AM1 Al Pyrabactin, PAA N6 S,
12 PG M P S5 A P TR R, B AMIL AR B BRT 2-
G NE . ZERR T BOIAT PR, W EE T 11
AR DL SCHRFR I8 57 2 e k-6 T e e Rk & 3 F
4 1). IR E ISR AR . BRI = oy
HEVE I RE, JER R TR ZE R i, Rk
W) 3, 4b, 4h, 4i {HITEEE T ABA. Z45RART K
I v ¥ T B B VR R T e 25 8L,

1 &HR510R

Bfrit &40 3 #1 4 BIE R
BT A T, BT T U0 Scheme 1 fias ARG R,

1.1

T, KRR 515 R (5) 5 I B AR I TR b S A
Ll N-1E P B IR ER 2R (6), SR 5K HH A4 6 A AL R AT 75
HafA 7, A INE L&A EA S, B+
[k 8 5 SRR R BLAF O P R AR 1-1F P = -2- AR -
1,2,3,4-VU S -6- i L (9). IJm, TEAERFIER T 9
510 pAAR Brre. —dLERT 1A B A
(&), WEmET 85%.
1.2 #FipZFitie

P 2 E0 25 SR B, FTfS 11 /S Emk-6- Rl ik
FUAWITE 50 pmoleL ¥R BN ¥ BEHN I K G R T i &
(% 2), Hd k&4 3. 4b. 4d. de. 4h. 4i 5EAHHIK
ST, BRRIKE R 25 pmolsL ! L& 3, 4b,
4h, 4i EAMHEEE, HiEES AMIL A4 T ABA).
SINTRIL, FEWI R OB iE M TR ERM, W 4b>
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Figure 1 Design stratage for novel quinoline-6-sulfonamide
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Scheme 1 Synthetic route for target compounds 3 and 4
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4a, 4d>4c, 4f>4g, 177 FIEEIEIR OB PEAR T S HE, M AMI 2T TR REESE(SOL) 5 Al AR S5 #4 ) HLO T
(1), 4 4j>4i. #2053, 4b, 4h, 4i PR PR

FRAKZE 15 umoleL ™!, RILAY) 3. 4b [0 iE AR .

mT ABA. Fk, SERIHIEEE R AEY 3 Fl 4b 2 &g

BT XHE(E 2). At RIMEEY) 3, 4b 5 AM1 EAHH CARRMT 25 159 e mbk g e i J5URE, Zead il b
U FIRE R, HRE SR IE Lys64 oA (Lt R 2k); R Sk, BEEL A AL S i&ﬁAﬁzT—gﬁua@@uﬂm_
[F] 2 &b 3 1 4b 43 H 2R (SOL) P 5 His 119 TE A TR 2K I K TR Th e 2K 4. @it 'TH NMR, BC NMR

K1 EARMA R E LS 3 1 4

Table 1 Amination to target compounds 3 and 4

N SOLl 4+ R—NH, SOz S0, R
0 CHZCIZ HN HN?
b :

O\ 2
9 10 4a ~ 4j R
O (0] O
N/\/ i /\/ i /\/ i /\/ N/\/ N/\/
028wy S NH 028\
H@ o\ o\/ \s o\ < s o\/ Ho\)\[ro\
N~ O O 0]
3,91% 4a, 92% 4b, 94% 4c, 88% 4d, 89% 4e, 93%
(0] O
N N N N N
025Ny “NH HN D25~ HN \OZS‘NH
\S/\)\n/ /\)\ﬂ/ )\/Kﬂ/ @J\/Kﬂ/ Oj
0, Io)
4f, 91% 4q, 91% 4h, 92% 4i, 88% 4j, 86%
K2 EMR-6-EIE LIS 3 A0 4 HH T 2 V(%)
Table 2 Inhibition activity of quinoline-6-sulfonamide compounds 3 and 4 on soybean seed germination (%)
Compd 50 umol/L 25 pmol/L 15 pmol/L
' i LIES &R RS KR M LIES KR
3 100.0+0.0 0.0+0.0 100.0+0.0 0.0x0.0 414=£25 45.6*1.9
4a 78.6+4.3 16.7£3.3 529143 36.7+£3.3 — —
4b 100.0+0.0 0.0+0.0 100.0+0.0 0.0x0.0 443+43 433%33
4c 81.4+25 144%1.9 48.6t4.3 40.0x3.3 — —
4d 100.0£0.0 0.0+0.0 81.4+2.5 144%1.9 — —
4e 100.0£0.0 0.0+0.0 77.1£2.5 17.8%£1.9 — —
4f 65.7+43 26.7£3.3 314143 53.3+33 — —
4g 60.0+2.5 31.1£1.9 28.6+2.5 55.6t1.9 — —
4h 100.0+0.0 0.0+0.0 100.0+0.0 0.0x0.0 343+25 51.1£1.9
4i 100.0+0.0 0.0+0.0 100.0+0.0 0.0x0.0 30.0+6.5 544+£5.1
4j 37.1+49 48.9+3.8 57143 733133 — —
AM1 100.0+0.0 0.0+0.0 100.0+0.0 0.0x0.0 48.6+4.3 40.0x3.3
ABA 100.0£0.0 0.0+0.0 84.3+2.5 122%1.9 38.6+49 47.8%3.8
CK 77.8+1.9 (0.5% DMSO)
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Figure 2 Computational modeling of 3 (A), 4b (B) and AM1 (C) (PDB code: 4LG5)

WML AR M VA BR DI RESR ALY, 8L "H NMR, *C NMR
Al HRMS FIRBHE T 1% 11 SR W SCRRRIE L 54,
HHFEL T A SV K E R & sz, 5045
REW], WKEEA 50 umoleL ™' i 10 AMb &4 B4 T
KEMTREE, BARIKEZR 25 pmoleL ' WHFE 4 ML
G sEaElEaZE, HisE AM1 Y. ZERE R
TR B T P (T R B VR BR Th R SR AU
3 XIS
3.1 X5

FEE M IR (5 i E, 300~400 H), 3% [ Varian
] Mercury-Plus 600MHz 5% 400MHz Jll & '"H NMR F1 13C
NMR(TAL DMSO 5i# CDCls 937, DU ERELE NN
#7), HRMS (Agilent6224, TOF Z3#7); #4540 SGW
X-4, REZIE.

KEFF(F3 37), WIS ER N tral, K=
ARLE L4-ZHAREKEET 50 mgekg .
3.2 ZWHE
3.2.1  F 4K 6 696 A%

i Tk 20 mmol FEIR(S), 120 mmol AR 1E P ke Al
50 mL 1,4-dioxane V& &, AR T EIREL 24 h, &
HEEhGHIE, R OMRERE TRAL N-TER
B vk 85 £R (6))12 22, kB A FE K, LE 84%. m.p.
117~118 °C; 'H NMR (600 MHz, DMSO-ds) : 9.57 (d,
J=6.0 Hz, 1H), 9.31 (d, J=8.4 Hz, 1H), 8.66 (d, J=9.0
Hz, 1H), 8.51 (d, J=8.4 Hz, 1H), 8.29 (t, J=7.8 Hz, 1H),
8.24-8.17 (m, 1H), 8.07 (t, J=7.8 Hz, 1H), 5.04 (t, J=7.8
Hz, 2H), 2.01 (dd, J=15.0, 7.2 Hz, 2H), 0.98 (t, J=7.2
Hz, 3H). HRMS (ESI) caled for CpHN [M—1]"
172.1126, found 172.1122.
3.2.2 PR T 69E R

¥ 15 mmol H[EAk 6 VAT 50 mL ZJiE, I 3
equiv. [F R R, FF R MR RE NG G, A6
B 1R B, ST IRIG, HEEMT, BRI R4S 2]
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1-1E P JE-2(1LH)-ME IR R (7)21-22), (3 il ik, iR 64%.
m.p. 127~128 °C; 'H NMR (600 MHz, CDCls) 6: 7.66 (d,
J=9.6 Hz, 1H), 7.56 (t, J=7.2 Hz, 2H), 7.36 (d, J=9.0
Hz, 1H), 7.22 (t, J=7.8 Hz, 1H), 6.70 (d, J=9.6 Hz, 1H),
4.26 (t, J=7.8 Hz, 3H), 1.89~1.72 (m, 2H), 1.06 (t, J=
7.2 Hz, 3H). HRMS (ESI) calcd for C1;Hi42NO [M+H]"
188.1075, found 188.1069.

323 WiEl4k 8 894 &

Fil ¥ 5 mmol HEIA 7 A1 1.0 g HEBR(10%)7E T
BERR, TENE/SRN 12 h, 085 B a Ak 2T S
1-1F P 5E-3,4- = 5-2(1 H)-WE WK (8))21-22), To AR, Uk
# 86%. '"H NMR (500 MHz, CDCl3) d: 8.15 (dd, J=9.0,
3.0 Hz, 1H), 8.10~8.05 (m, 2H), 7.06 (d, J=9.0 Hz),
4.00~3.90 (m, 2H), 3.09~2.97 (m, 2H), 2.80~2.61 (m,
2H), 1.68 (dq, J=15.0, 7.2 Hz), 0.98 (t, J=7.4 Hz).
HRMS (ESI) caled for Ci;HigNO [M+H]" 190.1232,
found 190.1226.

3.2.4 IR 9 694 R

4 5 mmol H[A{A 8, 4 equiv. AREREE A 30 mL 515k
4T 100 mL ¥ &R, B TARER M (—4~
0 °C) FZEZ I 10 equiv. &R, KN 2~4 h, F§%
NIER RN 12 h, FRAEVKKIB T 218 I ARV & 1L
N, SATAERUS TR, S b E A AR o Al A 1-
IR 2E-2-501K-1,2,3,4- DY S P mbk-6- s 5 0(9) 2122,
A, WE 87%. m.p. 79~80 °C; 'H NMR (600 MHz,
CDCls) 0: 7.92 (d, J=9.0 Hz, 1H), 7.83 (s, 1H), 7.13 (d,
J=9.0 Hz, 1H), 3.94 (t, J=7.8 Hz, 2H), 3.02 (t, J=7.2
Hz, 2H), 2.73 (t, J=7.2 Hz, 2H), 1.68 (dd, J=15.0, 7.8
Hz, 2H), 0.99 (t, J=7.2 Hz, 3H). HRMS (ESI) calcd for
C12Hi5CINO;S [M+H]" 288.0461, found 288.0454.

325 BARLA 3 = 4 694 Bk

# 0.8 mmol f&#B(1)5 3 equiv. = Z(TEA)E T 10
mL & H B, VKK Tk &P 2225 A 0.9 mmol
HE R 9 5 10 mL &R RRAR, Winse e =ik
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12 h, SBJEIIN 10%3E8R, 1 & HE =X,
G IEE WIS KBR RN T8, A5 AT I R BB
FAFHERL A 3 A1 4.

N-(2- FFH BRI g )-1- 1F TR 28 -2- 584X -1,2,3,4- U & 4 -
6-fit Bt iz (3): B MR, W 91%. mp. 90~91 °C; 'H
NMR (600 MHz, DMSO-de) J: 8.41 (d, J=4.4 Hz, 1H),
8.19 (t, J=6.3 Hz, 1H), 7.70 (t, J=7.6 Hz, 1H), 7.62 (d,
J=8.6 Hz, 1H), 7.57 (s, 1H), 7.33 (d, J=7.8 Hz, 1H), 7.25
(d, J=8.6 Hz, 1H), 7.23~7.19 (m, 1H), 4.09 (d, J=6.3
Hz, 2H), 3.86 (t, J=7.4 Hz, 2H), 2.89 (t, J=7.4 Hz, 2H),
2.57 (t, J=7.4 Hz, 2H), 1.53 (dd, J=14.8, 7.4 Hz, 2H),
0.88 (t, J=7.4 Hz, 3H); '3C NMR (100 MHz, DMSO-ds)
5: 169.8, 154.9, 148.2, 143.1, 137.3, 132.9, 126.9, 126.9,
126.8, 122.7, 122.33 114.7, 47.2, 43.6, 31.2, 25.2, 20.1,
11.1. HRMS (ESI) caled for Ci;sH»nN:;0sS [M+H]"
360.1382, found 360.1375.

N-(1-1E A FE-2-48040-1,2,3,4- U & s bk -6- fiff i 32 ) H
AR FlRda): AEBMA, IKE 92%. mp. 85~86 °C;
'H NMR (600 MHz, CDCls) &: 7.74 (dd, J=8.4, 2.4 Hz,
1H), 7.67 (s, 1H), 7.06 (d, J=8.4 Hz, 1H), 5.07 (t, J=5.4
Hz, 1H), 3.98~3.86 (m, 2H), 3.81 (d, J=5.4 Hz, 2H),
3.68 (s, 3H), 3.02~2.92 (m, 2H), 2.69 (dd, J=8.4, 6.6 Hz,
2H), 1.74~1.62 (m, 2H), 0.97 (t, J=7.2 Hz, 3H); 1*C
NMR (100 MHz, CDCLy) d: 169.8, 169.3, 143.5, 132.5,
127.1, 127.0, 126.8, 114.8, 52.5, 43.9, 43.7, 31.2, 25.2,
20.2, 11.1. HRMS (ESI) caled for CisH2N,OsS [M+H]"
341.1171, found 341.1163.

N-(1-1F P 3248048 - 1,2,3,4- U &, e bk - 6- Tt 1 355 ) H
TR LEE@Ab): HEBAR, IE 94%. mp. 89~90 °C;
'H NMR (600 MHz, CDCl3) d: 7.75 (d, J=6.6 Hz, 1H),
7.67 (s, 1H), 7.06 (d, J=8.4 Hz, 1H), 5.08 (s, 1H), 4.12 (q,
J=7.2 Hz, 2H), 3.96~3.87 (m, 2H), 3.79 (s, 2H), 2.96 (t,
J=7.2 Hz, 2H), 2.75~2.59 (m, 2H), 1.66 (dd, J=15.0,
7.8 Hz, 2H), 1.21 (t, J=7.2 Hz, 3H), 0.97 (t, J=7.2 Hz,
3H); 3C NMR (100 MHz, CDCl3) 0: 169.8, 168.7, 143.4,
132.6, 127.1, 126.9, 126.8, 114.8, 61.7, 44.1, 43.7, 31.1,
25.2,20.1, 13.9, 11.0. HRMS (ESI) calcd for CisH23N,05S
[M+H]" 355.1328, found 355.1322.

N-(1-1E 7 F£-2-540-1,2,3,4- U & hk -6- i 15 325 )
i 2 R P G (de): AR R, & 88%. m.p. 106~
107 °C; 'H NMR (600 MHz, CDCls) 6: 7.72 (d, J=8.4 Hz,
1H), 7.65 (s, 1H), 7.05 (d, J=9.0 Hz, 1H), 5.29 (d, J=9.0
Hz, 1H), 4.10 (td, J=8.4, 4.8 Hz, 1H), 3.91 (t, J=7.2 Hz,
2H), 3.59 (s, 3H), 2.95 (d, J=7.8 Hz, 2H), 2.68 (t, J=7.2
Hz, 2H), 2.62~2.47 (m, 2H), 2.07 (s, 3H), 2.04 (s, 1H),
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1.92 (dd, J=14.4, 7.2 Hz, 1H), 1.65 (dd, J=15.0, 7.2 Hz,
2H), 0.97 (t, J=7.2 Hz, 3H); 13C NMR (100 MHz, CDCl;)
5: 171.9, 169.8, 143.5, 132.9, 127.1, 127.0, 126.9, 114.8,
54.4, 52.6, 438, 32.3, 31.2, 29.5, 25.3, 20.2, 15.2, 11.1.
HRMS (ESI) caled for CisHyN,OsS, [M+H]" 415.1361,
found 415.1354.

N-(1-1E A FE-2-4840-1,2,3,4- DU 5, s Wbk -6- il i 32 ) FY
2 LR 4d): H kR, K% 89%. mp. 108~
109 °C; 'H NMR (600 MHz, CDCls) &: 7.72 (d, J=9.0 Hz,
1H), 7.65 (s, 1H), 7.05 (d, J=9.0 Hz, 1H), 5.32 (d, J=9.0
Hz, 1H), 4.06 (dd, J=13.2, 8.4 Hz, 1H), 4.01 (q, J=7.2
Hz, 2H), 3.95~3.87 (m, 2H), 2.95 (t, J=7.2 Hz, 2H), 2.67
(t, J=7.2 Hz, 2H), 2.56 (qd, J=13.2, 6.6 Hz, 2H), 2.08 (s,
3H), 2.04 (dd, J=13.8, 6.0 Hz, 1H), 1.91 (td, J/=13.8, 7.8
Hz, 1H), 1.65 (dd, J=15.0, 7.2 Hz, 2H), 1.14 (t, J=7.2
Hz, 3H), 0.97 (t, J=7.2 Hz, 3H); '*C NMR (100 MHz,
CDCls) 6: 171.3, 169.7, 143.4, 132.9, 127.0, 126.9, 114.7,
61.8, 54.5, 43.7, 32.4, 31.2, 29.5, 25.2, 20.1, 15.2, 13.9,
11.0. HRMS (ESI) caled for C1oHN,OsS, [M+H]"
429.1518, found 429.1512.

N-(1-1E R FE-2-540-1,2,3,4- PU S ik -6- it Ik 3 ) 22
L FliE(4e): HERMEK, UK 93%. mp. 111~112 °C;
'H NMR (600 MHz, CDCLs) 6: 7.74 (d, J=8.4 Hz, 1H),
7.67 (s, 1H), 7.06 (d, J=8.4 Hz, 1H), 5.71 (d, J=7.2 Hz,
1H), 4.05~3.98 (m, 1H), 3.92 (m, 4H), 3.67 (s, 3H), 2.96
(t, J=7.2 Hz, 2H), 2.69 (t, J=7.2 Hz, 2H), 1.77~1.58 (m,
2H), 0.97 (t, J=7.2 Hz, 3H); *C NMR (100 MHz, CDCl5)
5: 170.2, 170.0, 143.4, 133.0, 127.1, 126.9, 126.8, 114.9,
63.6, 57.6, 52.8, 43.8, 31.2, 25.2, 20.2, 11.0. HRMS (ESI)
caled for CigH2:N,06S [M + H] © 371.1277, found
371.1271.

N-(1-1F 79 3 -2- 8040 -1,2,3,4- U 4 4 Wbk -6- T Pk 325 )-
SS-—AMRHFMEAR CEE@D: AEmE, XK 91%.
m.p. 115~116 °C; 'H NMR (600 MHz, CDCl3) &: 7.71 (d,
J=8.4 Hz, 1H), 7.64 (s, 1H), 7.06 (d, J=8.7 Hz, 1H), 5.45
(d, J=8.1 Hz, 1H), 4.06~4.01 (m, 2H), 3.94~3.85 (m,
2H), 3.29~3.18 (m, 2H), 3.00~2.92 (m, 5H), 2.71~2.65
(m, 2H), 2.43 (d, J=5.7 Hz, 1H), 2.19~2.08 (m, 1H),
1.65 (dd, J=15.0, 7.5 Hz, 2H), 1.14 (t, J=7.1 Hz, 3H),
0.97 (t, J=7.4 Hz, 3H); 3C NMR (100 MHz, CDCl;) &:
170.1, 169.7, 143.6, 132.3, 127.1, 127.0, 126.9, 114.8,
62.3, 54.2, 50.4, 43.7, 40.9, 31.1, 25.6, 25.2, 20.1, 13.8,
11.0. HRMS (ESI) caled for C1oHN,O;S, [M+H]"
461.1416, found 461.1403.

N-(1-1E 75 2 -2- 584X -1,2,3,4- DY & 1 Wk -6- Tk i 3 )-

http://sioc-journal.cn/ 2951
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S,S- AR AR & L R (4g): AR AR, INE 91%.
m.p. 113~114 °C; 'H NMR (600 MHz, CDCL) &: 7.71 (d,
J=8.7 Hz, 1H), 7.64 (s, 1H), 7.06 (d, J=8.6 Hz, 1H), 5.46
(d, J=7.9 Hz, 1H), 4.11~4.02 (m, 1H), 3.96~3.86 (m,
2H), 3.61 (s, 3H), 3.32~3.15 (m, 2H), 3.01~2.93 (m,
5H), 2.68 (t, J=7.4 Hz, 2H), 2.52~2.35 (m, 1H), 2.16 (dt,
J=14.6, 7.3 Hz, 1H), 1.72~1.59 (m, 3H), 0.97 (t, J=7.4
Hz, 3H); 3C NMR (100 MHz, CDCL) &: 143.7, 132.2,
1272, 127.0, 126.9, 114.9, 54.1, 53.0, 50.3, 43.7, 41.0,
31.2, 25.6, 25.2, 20.2, 11.0. HRMS (ESI) caled for
C1sH2N,07S; [M+H]" 447.1260, found 447.1249.

N-(1-1F P 3228048 - 1,2,3,4- U &1, W bk - 6- Tl 1 355 ) 22
ZR W EE(4h): HERR, IE 92%. mp. 92~93 °C;
'H NMR (600 MHz, CDCl3) d: 7.71 (d, J=6.6 Hz, 1H),
7.64 (s, 1H), 7.04 (d, J=8.4 Hz, 1H), 5.01 (d, J=10.2 Hz,
1H), 3.98~3.93 (m, 1H), 3.93~3.89 (m, 2H), 3.49 (s,
3H), 2.95 (dd, J=9.6, 6.6 Hz, 2H), 2.73~2.61 (m, 2H),
1.79 (dd, J=13.8, 6.6 Hz, 1H), 1.65 (dd, J=15.0, 7.8 Hz,
2H), 1.50 (dd, J=11.4, 4.8 Hz, 2H), 0.96 (t, J=7.2 Hz,
3H), 0.90 (dd, J=15.0, 6.6 Hz, 6H); 3*C NMR (100 MHz,
CDCls) 6: 172.6, 169.7, 143.2, 133.0, 127.0, 126.9, 114.7,
54.1, 52.2, 43.6, 42.0, 31.3, 25.2, 24.1, 22.5, 21.2, 20.1,
11.0. HRMS (ESI) caled for Ci1oHN,OsS, [M+H]"
397.1797, found 397.1788.

N-(1-1E 7 FE-2-540-1,2,3,4- U & P Ik - 6- sk 9 326 ) €2
IR TE4D): AR, 1K 88%. m.p. 180~181 °C;
'H NMR (600 MHz, CDCls) 6: 8.11 (s, 1H), 7.56 (d, J=
8.4 Hz, 1H), 7.49 (s, 1H), 7.44 (d, J=7.8 Hz, 1H), 7.33 (d,
J=8.4 Hz, 1H), 7.17 (t, J=7.8 Hz, 1H), 7.11~7.02 (m,
2H), 6.90 (d, J=8.4 Hz, 1H), 5.14 (d, J=9.0 Hz, 1H),
436~4.12 (m, 1H), 3.96~3.77 (m, 2H), 3.51 (s, 3H),
3.32~3.19 (m, 2H), 2.83 (dd, J=12.0, 7.2 Hz, 2H), 2.62
(t, J=7.2 Hz, 2H), 1.63 (dd, J=15.0, 7.8 Hz, 2H), 0.96 (t,
J=7.2 Hz, 3H); *C NMR (150 MHz, DMSO-ds) 6: 171.8,
169.2, 142.3, 136.0, 133.5, 126.7, 126.6, 125.9, 125.8,
124.1, 120.9, 118.4, 117.6, 114.7, 111.4, 108.4, 56.6, 51.8,
42.8, 30.8, 28.0, 24.4, 19.9, 11.0. HRMS (ESI) calcd for
Ca4H2sN305S [M+H]" 470.1750, found 470.1738.

N-(1-1E 7 F-2-5048-1,2,3,4- VU & s Ik - 6-fisf i 32 ) £
AR CHE (4)): AR, IR 86%. m.p. 143~144 °C;
'H NMR (600 MHz, CDCls) &: 8.09 (s, 1H), 8.09 (s, 1H),
7.58 (d, J=7.8 Hz, 1H), 7.58 (d, J=7.8 Hz, 1H), 7.50 (s,
1H), 7.53~7.44 (m, 2H), 7.47 (d, J=7.8 Hz, 1H), 7.33 (d,
J=8.4 Hz, 1H), 7.33 (d, J=8.4 Hz, 1H), 7.26 (s, 4H), 7.17
(t, J=7.2 Hz, 1H), 7.17 (t, J=7.2 Hz, 1H), 7.06 (d, J=9.6
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Hz, 2H), 7.06 (d, J=9.6 Hz, 2H), 6.90 (d, J=9.0 Hz, 1H),
6.90 (d, J=9.0 Hz, 1H), 5.15 (d, J=9.0 Hz, 1H), 4.24 (dd,
J=14.4, 6.0 Hz, 1H), 4.00~3.80 (m, 4H), 3.26 (t, J=4.8
Hz, 2H), 2.83 (d, J=4.8 Hz, 2H), 2.62 (t, J=7.2 Hz, 2H),
1.62 (dd, J=15.0, 7.8 Hz, 2H), 1.04 (t, J=7.2 Hz, 3H),
0.96 (t, J=7.2 Hz, 3H); *C NMR (150 MHz, DMSO-ds)
0: 171.3, 169.2, 142.3, 136.0, 133.7, 126.7, 126.6, 126.0,
125.8, 124.1, 120.9, 118.4, 117.6, 114.8, 111.3, 108.4,
60.5, 56.6, 42.7, 30.8, 28.2, 24.4, 19.8, 13.7, 11.0. HRMS
(ESI) caled for CasH3oN30sS [M-+H]" 484.1906, found
484.1901.

3.2.6 AFE#HFEHXE

eI ARE: A& 3 A1 4, DMSO, K& Fh1-.

B 2RI VA, SRR B, Py
Tl ANEEFRE, SHMAMMRFICERH: —Ek
B AR, 2 A4 0.5% DMSO0), R 7745
B I 100%, 14 h/26 °C; K%, 10 h/26 °C. £ 24 h id
KRR AL

REFZ(Yo) = B =R K BURF L X 100%.

I 2(%) = (1 — SEIR2H 2 5F 26/ 725 L AL 28 36) X 100%

#HBh#1 Bl (Supporting Information) H [F]4A&f1 H bk
GV REE I, X LRl AT DL A 3 AT I 38 (http://
sioc-journal.cn/) I R %K.
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