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1

WE AT S PUER, B S EPHE R, SR T 8 AR I OCHRIRIE ) 2- G k-3 R 4 = 2
ANATA Y, FRiEId Yl i 254, BT & Ak &5 Brig s FP (5% T Salmonella typhimurium 2421 1 Pseudomonas
aeruginosa 2742)Y3) R~ T B BOANEIE M, BRI B R EEMIC)TEREIKER N 2.0~16 pg/mL. LAY 4h Bon i
LSBT B S M, HOBURTIE B 6 Fh R AR I S I iR VR FEAE 3R 2.0 pg/mL. FHXWHL Staphylococcus aureus KCTC 503
FAPN R 2 B (Methicillin-resistant Staphylococcus aureus CCARM 3167 F1 Quinolone-resistant Staphylococcus aureus
CCARM 3505) (3 Pk ZLAL T 20 24 T FHEXT B2 B0 2 . SEPavb 2 Wb AR P AR

KRR AR 2- Sk, R, 2

Synthesis and Antibacterial Activity Evaluation of (2-Chloroquinolin-
3-yl)methyleneamino Guanidine Derivatives

Gao, Zhimin' Wang, Tiantian® Li, Shenzhen
Wu, Yinbin  Deng, Xianging  Song, Mingxia*

(Basic Medical and Pharmacy College, Jinggangshan University, Ji'an 343009)

Wan, Huiqi Wang, Gang

Abstract In order to find new antibacterial agent with wide spectra and high activities, 8 new (2-chloroquinolin-3-yl)meth-
yleneamino guanidine derivatives were synthesized based on combination principles, whose structures were then identified by
spectral methods. All of the compounds provided exhibited good inhibitory activities against the strains chosen, except
Salmonella typhimurium 2421 and Pseudomonas aeruginosa 2742, of which MICs were mostly in the range of 2.0~16
pug/mL. The compound 4h showed the best broad-spectrum antibacterial activities, whose MIC value was 2.0 ug/mL against
six strains. The inhibitory activities of 4h, against Staphylococcus aureus KCTC 503 and two drug-resistance bacterias (Methi-
cillin-resistant Staphylococcus aureus CCARM 3167 and Quinolone-resistant Staphylococcus aureus CCARM 3505), were

superior or equal to positive controls gatifloxacin, moxifloxacin, norfloxacin and oxacillin.
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alkylene aminoguanidine; 2-chloroquinoline; antibacterial activity; drug-resistance bacteria
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B, MxLeziy i T EmE AT B, Ca 28
RIEWGARAE AT, R, 4% B 8 45 R T E s B
RIGUBH 250 H 2 P 245 B AT G-245%) B (e JE IE.

W R SR 2R I e, 2 — N BB IR AR
Y. Vr 2L S e EE R A AE, T HF2 E
WERRER ) 25 0 AN R R, IniyE 2 e . ik
BURAYISER] 5 RE R 25 SRR AT R X Bk oK
EL 2RIy . PUTR B 25 0 TR e 5. RERRSRATT AR )
oAt AP is PE AR kR, gt O Bost. Bt
UL P HIVIPL pr A Y ZIEAT(Aminoguanidine,
AG) R NATEE, 1892 £E 1 Thiele B IRA . EIEAN
HT &SN, 2 MIRNEGERAE, FIhEe
J& T A WU U B 25 W e b R B g 0 4R
K, B FRIRERIENAT Y AP E T, HPiEE
5 N e A7 1 F AU 4 B R A<l T
FHH G R S BRI A S, AR SOR R R
IR Fr BOdAT P0G, Wt& BT — R kA 2 ZE T
&Y, MW LIS B B AT 1S B R i M T s
C XPIX LA S VI HEAT T 2 B A RS 2 KB
o % R T 24 B R BT PR A A B I VR

1 &HR510R

DL 6-F2 - IR Ay e 4 SRRk, 5 & AT SR A
RN, SRJGTE POCL; 5 DMF 15 R A& A I8 R il 7 -
MR, 135 2-F-6-"F AL -EIK-3-1%(3a~3h).
J&, 3a~3h R EENRIRE 98 515 3 — RIS L)
6-EUAR R4 S - 2- S k- 3- R S 4 R S ISR R £ 4a~4h,
1 Scheme 1 Fin. AT &S5 E i AR AN T

HE ST A B
2
I\ “ @\/

R_ S
HO @ A o]
. R
N0
N H
1 2a~2h

=

B ¥

S

| J‘\H HO._OH
POCI/DMF R
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m HaNHN" “NH, Wor
N" el HCl

3a~3h

o |
RA o N \N,N\n/NHZ
_ NH HCI
N >cl

4a ~ 4h
aaR=H b:R=2-F, ¢:R=3-F, d:R=4-F
e: R=2-Cl, f: R=23-Cl, g: R=4-Cl, h: R =4-CH;
B 1 2-FEmh-3- AR ST AE M i O 25
Scheme 1 Synthetic route of (2-chloroquinolin-3-yl)-methyl-

eneamino guanidine derivatives
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1.1 RIERRART

FEPDIIE RS RAE LML A 4a A, 7E "THNMR Hh,
R b Y F L AN BRI AU T 5 R, R
e H AR B A 2R 6 5.26 A, {H5 2R IR IR SC g mT
DAECHF O X 73 D5 & A IXIAE 6 7.35~7.91 Y R
2N, SR EEORIA E AR IR | 8 NS,
X AN ZR IR () W S A BB S AN BRAR L M X 43 T O
7.99 Kb AP, MRS U 1 b DY AN SRR,
FITCEEAE X B2 i A& — > b DR O L i R A4 T HL
AR IS, R R T I HHIRIH) NH,; MERER
b 4 R SZ I E PR AU PR 5 e IREAG AL 9.16
4b. PC NMR BB AERfHLZS T %A A5 SR E
B, AR 16 MR R AR . ERIR ERAE T I &
AT, EE IR HR ML R F R R T, fEA
Lgh, EY 4a BEABE TZRMERS>TEA
3541116, = 7> HEIEACRPRIE[E Y 354.1112, 454
SR DAIE H A TS5 ).

1.2 HIEEMH

AAREG K F R A W RV 5E B AR Ak S W5k B it 1
PRI, 5 SR AR IR E MIC (ERE4T
Foow, MG LR 1.

HEY) 4a~4ah XTPTIER 5 Fhog 22 [QPRH MR R 2 oR
e R R HNETE. &4 4b A1 4h X &3 (0
] & R (Staphylococcus aureus RN 4220)i5 5 4, Pt
A VE SR WA RN 2 £, S5 ORPRPE ARG A 2.
X 4 3 €05 % BR 1 (Staphylococcus  aureus KCTC 503),
AP E S S — 28, MIC fH K#/E 8.0~32
pg/mL VEEIN, RAA1EY 4h KEPEIAE] T 2.0 pg/mL,
HPUBEIE RN B YD B 2 £, 510D 2 AR Ak
U & PEAH 2. XT AR ¥ BE 2K B (Streptococcus  mutans
3289), (L&Y 4a iEVESmAF, (HEGST VRN LN
YR AN BV B R BT I B PR R T 24 < € 7 %) R A
(Methicillin-resistant ~ Staphylococcus aureus CCARM
3167 H1  Quinolone-resistant Staphylococcus —aureus
CCARM 3505), tL&4) 4a~4h ¥R B,
G rbox i FR 4R P8 AR 4 B0 % 3R R (MRSA CCARM
3167)iE AT, AW 4b. 4. de. 4f Al 4h [¥] MIC
EH¥I4 2.0 pg/mL, ZIRPETEARI 32 %, Wb R 4
B, SINE VD EIEYEA Y, BT I AL B
WA U ) < 3 (1 %) % BR T (ORSA CCARM  3505), A fk
W) 4h 1 MIC {HIAE] T 2.0 pg/mL, LT BAHXTHE 24500
B E (8.0 png/mL). SPHYD A (4.0 pg/mL) & RID 2 (>
64 pg/mL), 55T HRIEEFEAR(1.0 pg/mL). FHAbALSHIH
BRI LKA 8.0 pg/mL.

http://sioc-journal.cn/ 2485



BHIE
F 1 ALEY) 4a~4h XF P IR K B R I3 P (MIC, pg/mL)”
Table 1 Inhibitory activity (MIC”, pg/mL) of compounds 4a~4h against clinical isolates selected

Compd R Gram-positive strains Gram-negative strains _ F ungj_
' 4220 503° 3167 3505° 3289 19247 2421 2742 7535

4a H 4.0 8.0 4.0 8.0 2.0 4.0 >64 >64 4.0

4b 2-F 2.0 8.0 2.0 4.0 4.0 4.0 >64 >64 4.0

4c 3-F 4.0 8.0 2.0 8.0 8.0 4.0 >64 >64 4.0

4d 4-F 16 32 4.0 32 16 16 >64 >64 16

4e 2-Cl 4.0 8.0 2.0 4.0 4.0 4.0 >64 >64 8.0

4f 3-Cl 4.0 8.0 2.0 8.0 16 4.0 >64 >64 4.0

4g 4-Cl 8.0 16 4.0 16 64 8.0 >64 >64 8.0

4h 4-CH; 2.0 2.0 2.0 2.0 4.0 2.0 >64 >64 2.0
Gatifloxacin 0.25 4.0 2.0 8.0 0.50 2.0 0.50 1.0 N.D*
Moxifloxacin 0.25 2.0 1.0 4.0 0.25 2.0 0.50 1.0 N.D*
Norfloxacin 2.0 2.0 8.0 >64 N.D* N.D* N.D* N.D* N.D*
Oxacillin 1.0 1.0 >64 1.0 N.D* N.D* N.D* N.D* N.D*

Fluconazole N.D* N.D* N.D* N.D* N.D* N.D* N.D* N.D* 1.0
Itraconazole N.D* N.D* N.D* N.D* N.D* N.D* N.D* N.D* 0.060

¢ A SERFATHEAT 3 TR, MIC UM, N.D AR, ° Staphylococcus aureus RN 4220,  Staphylococcus aureus KCTC 503, ¢ Methicillin-resistant
Staphylococcus aureus CCARM 3167, ° Quinolone-resistant Staphylococcus aureus CCARM 3505, ! Streptococcus mutans 3289, ¢ Escherichia coli KCTC 1924,

" Salmonella typhimurium 2421, ' Pseudomonas aeruginosa 2742,” Candida albicans 7535.

XFPTIER 3 Fh 2 IRBIVE R, H AR S Yx AT %
Y 1T IR B (Salmonella  typhimurium 2421) F1 4% jfe ¥
(Pseudomonas aeruginosa 2742)1t. 64 ng/mL K JCHIH]TE
P, ABFH X KA i (Escherichia coli KCTC 1924)135
PEELLF, MIC {HKERA 4.0 pg/mL. H LAY 4h (135
Vg iF, MIC 24 2.0 pg/mL, 35V S50 & 70 B A A1)
B

WEY 4a~4h X PHERIHF H S ERFH (Candida
albicans 7535)IRRILH — & BIE T, MIC H KERA 4.0
5% 8.0 pg/mL, HA b &% 4h (E M BAE, MIC N 2.0
pg/mL, AEFIEPEATY 55 5 FH T FE 24 S0 e MR it e

AT HMBCR &R, AT R BRI E Y,
o T 22 TR BH M T R B T PR R BN 2-
() =3-F () >4-F(R); X T HIE Candida albicans
7535, SBAAL S VEVEIBUT RS A AN, WETEIRE Y 3-
A>2-5, 45 R YIIUATE A7 BT P ) 5 e 2
U —E H AR . 2-SE0 M 3-SR L&)
BRPUEETE R T EBRA SR T S, mutans
3289). 4-HEBUR I & YIPT R TGP AF, HRiprE
[¥) 6 FREAMRA MIC {H154 2.0 pg/mL, ZEHRF S a5
RAICEY. ST S mutans 3289, FTEHUNAL A W0iE 1
7, MIC 19 2.0 pg/mL, HEMIFTAE AR b 5] A H AR
TALE) 5 4 T A AE BRI 4G A TS BOE T R

2 #Hig

AT ER T 8 AR W SCERIRE B b &4, FF
X HAT TSNS VY. AR BN, BT R
FEVLTTIRE(S. typhimurium 242 1) FIERFEAT B (P aeru-
2486
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ginosa 2742), 8 MG VIX Frik i) 2 IRIIVER . 32
PR T TS 24 T R 0 S ot TS AR ARV Y,
EPIHIAE MIC AEEH] 2.0 pg/mL. ZRFIMLED
PRI A1 Vs P ) R T R T FE T 1 R R B R R TR
IOy ARt

3 LIRS
31 E5EHA

ZLAMEIE A FTIR1730 261 E, KA R
J& Fr % (PerkineElmer, Waltham, MA, USA); #%fi3:9=H
BURKER AV-300 BUZ@GILARACIE, VU 5EAE(TMS)
NWFR, #FFIH CDCly (. DMSO-d, (Bruker, Switzer-
land); 743 #% it % il MALDI-TOF/TOF 7 Jif % 1%
(Bruker Daltonik, Germany); ##& & % FH B4 V5 € (IR
FETHRERIE).
32 6-BARFTEE-2-FIEM-3-FEE 4 R E A EEL
(4a~4h)BIE& K

6- B4 JE -3, 4- A MEMK-2(1 H)-BH(2a~2h) 1 6-
EAR A SR 2 - 2- S IR -3- FP % (3a~3h) 4% HE SCHR[ 18] 77 15
HEATHIS. B 6-F83E-3 4- A EMR-2(1H)-iF (4.9 mmol).
AHRL ISR (5.9 mmol) Jo/KBREREH (9.8 mmol) A &
20 mL ZJiE 50 mL BRI S, 90 CF [RIA
4.0~14 h. @it TLC fill, KMEEHEH R BOEEIA
120 mL/KHr, b, FENTHUOE, DU, FEHKBEER
3Kk, TRERIAGREA 2a~2h. ERA4MHT 2
SEEG.

B N,N-—FRIEFIER%(30 mmol) T BB+, UK
W HEEE, FR N POCL; (4.0 mmol), #i#E 5.0 min 5
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g IMAAL S 2a~2h (1.0 mmol), =i 3 30 min J5
THEZ 110 °C, M 2.0~4.0 h. @it TLC ¥, [ Bigh
FEH NN 100 mL oKk, HedE, #ribvive, o
U, VOKBEE 3 Ik, TIRAREARFEENEY) 3a~3h,
ZEATC TR A TR — P sL.

Uk &4 3a~3h (1.0 mmol)F& FEATAREZ A 25 (1.2
mmol) T BJEFHH, A 10 mL JE/K ZEE M, #n
10 Ji#§¥# HCL, 70 °C R PR 4.0 h. B8R e 7, 4+
ET B [HEML ). V(CH,CL) & V(CH;0H)=30 : 1.0~
10 : 1.0]75 23 ok AR [ 74 4a~4h.

6-(F G I )-2- S M IR -3- HH B 4 S SR AN 3h R 36 (da):
FEF 48%. m.p. 205~207 ‘C; 'H NMR (CDCl;, 300
MHz) 0: 5.26 (s, 2H, CH,), 7.35~7.91 (m, 8H, Ar-H),
7.99 (br s, 4H, guanidyl-H), 8.57 (s, 1H, CH=C), 9.16 (s,
1H, CH=N), 12.45 (s, 1H, HCl); *C NMR (CDCl;, 75
MHz) 6: 157.6, 156.1, 146.3, 143.8, 142.0, 136.8, 135.8,
129.9, 129.0, 128.5, 128.4, 128.3, 126.0, 125.2, 107.6,
70.2; IR (KBr) v: 3308, 3169, 1682, 1620 cm ';
ESI-HRMS calcd for Ci3H;7CLNsO ([M—CI1]") 354.1116,
found 354.1112.

6-(2- 9 A Ak )-2- S A K -3 - FH i 4 2 U R G 2L
(4b): P 49%. m.p. 214~215 C; 'H NMR (CDCl;,
300 MHz) §: 5.26 (s, 2H, CH,), 7.39~7.90 (m, 7H, Ar-H),
8.05 (br s, 4H, guanidyl-H), 8.57 (s, 1H, CH=C), 9.16 (s,
1H, CH=N), 12.54 (s, 1H, HCIl); C NMR (CDCl;, 75
MHz) 6: 162.1 (d, 'J.s=241 Hz), 157.4, 155.9, 146.3,
143.9, 142.1, 136.2, 135.9 (d, *J.+=6.8 Hz), 133.1, 130.1
(d, *J.=7.4 Hz) , 129.9, 129.0 (d, *J.=21.5 Hz), 128.4,
125.9, 125.1, 115.6 (d, “J.4=20.8 Hz), 107.7, 69.3; IR
(KBr) v: 3300, 3127, 1686, 1622 cm'; ESI-HRMS calcd
for C;sHsFCIL,NsO (IM—CI]") 372.1022, found 372.1011.

6-(3- 5 G2 )-2- S 1 R -3 Y 4 1 S IR R 3
(4¢): P7H 52%. m.p. 213~214 °C; 'H NMR (CDCl;, 300
MHz) 6: 5.30 (s, 2H, CH,), 7.17~7.92 (m, 7H, ArH), 7.96
(br s, 4H, guanidyl-H), 8.57 (s, 1H, CH=C), 9.16 (s, 1H,
CH=N), 12.44 (s, 1H, HCI); *C NMR (CDCls, 75 MHz)
5: 162.7 (d, 'J.4=247 Hz), 157.4, 156.1, 146.4, 143.8,
141.9, 139.7 (d, *J.+=7.6 Hz), 135.8, 131.1 (d, *J.,=8.1
Hz), 129.9, 128.4, 126.1, 125.1, 124.1 (d, *J.4=2.6 Hz),
115.3 (d, %J.+=20.8 Hz), 114.8 (d, 2J.4=21.7 Hz), 107.7,
69.3; IR (KBr) v: 3302, 3134, 1684, 1620 cm '
ESI-HRMS caled for C;sHFCLNsO (M — CI] )
372.1022, found 372. 1022.

6-(4- 5 S5 )-2- G R -3- 8 4 2 S IR R 3
(4d): 77F 55%. m.p. 225~226 ‘C; 'H NMR (CDCl,,
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300 MHz) 0: 5.24 (s, 2H, CH,), 7.22~7.91 (m, 7H, ArH),
8.01 (br s, 4H, guanidyl-H), 8.58 (s, IH, CH=C), 9.17 (s,
1H, CH=N), 12.47 (s, 1H, HCIl); *C NMR (CDCl;, 75
MHz) §: 162.4 (d, 'J..=245 Hz), 157.5, 156.0, 146.3,
143.8, 142.0, 135.9, 133.0 (d, “J.+=3.0 Hz), 130.6 (d,
3J.+=8.3 Hz), 129.9, 128.4, 126.0, 125.2, 115.8 (d, *J.=
21.3 Hz), 107.7, 69.5; IR (KBr) v: 3306, 3130, 1680, 1620
cm . ESI-HRMS caled for CigH cFCLNsO (IM—CI]")
372.1022, found 372. 1022.

6-(2- 5 S 5 )-2- S0 A R -3 8 4 2 2 IR R 3
(4e): 7 41%. m.p. 221~222 “C; 'H NMR (CDCls, 300
MHz) d: 5.30 (s, 2H, CH,), 7.42~7.91 (m, 7H, Ar-H),
8.06 (br s, 4H, guanidyl-H), 8.57 (s, 1H, CH=C), 9.19 (s,
1H, CH=N), 12.56 (s, 1H, HCI); *C NMR (CDCl;, 75
MHz) §: 157.3, 155.9, 146.4, 143.9, 142.0, 136.0, 134.1,
132.9, 130.4, 130.3, 130.0, 129.9, 128.4, 127.9, 126.0,
125.1, 107.5, 67.7; IR (KBr) v: 3345, 3148, 1682, 1618
cm” !, ESI-HRMS caled for CigH;sCLN5O ([M—Cl]+):
388.0726, found 388.0726.

6-(3- 50 S I )-2- G v bk -3- i 4 1 IR R 3
(4f): 77 40%. m.p. 270~271 “C; '"H NMR (CDCl;, 300
MHz) d: 5.28 (s, 2H, CH,), 7.39~7.92 (m, 7H, ArH), 8.06
(br.s, 4H, guanidyl-H), 8.57 (s, 1H, CH=C), 9.17 (s, 1H,
CH=N), 12.57 (s, 1H, HCI); *C NMR (CDCl;, 75 MHz)
0: 157.4, 155.9, 146.4, 143.9, 142.1, 139.4, 135.9, 133.7,
130.9, 129.9, 128.5, 128.4, 127.8, 126.7, 126.0, 125.1,
107.7, 69.3; IR (KBr) v: 3362, 3184, 1678, 1624 cm™';
ESI-HRMS caled for C;sH;cCsNsO (M — CI] *):
388.0726, found 388.0723.

6-(4- 50 S )-2- G v bk -3- i 4 2 S IR R 3
(4g): 77 53%. m.p. 252~253 °C; "H NMR (CDCl;, 300
MHz) d: 5.31 (s, 2H, CH,), 7.27~7.92 (m, 7H, ArH), 8.00
(br s, 4H, guanidyl-H), 8.59 (s, 1H, CH=C), 9.19 (s, 1H,
CH=N), 12.55 (s, 1H, HCI); *C NMR (CDCls, 75 MHz)
0: 157.4, 156.0, 146.4, 143.9, 142.0, 135.9, 131.0, 130.0,
128.4 126.0, 125.1, 123.7, 116.0, 115.8, 107.6, 64.5; IR
(KBr) v: 3308, 3148, 1680, 1620 cm™'; ESI-HRMS calcd
for C13H,sCL5NsO ((M—CI]") 388.0726, found 388.0728.

6-(4- H e A ik ) -2 - S -3 P e 47 22 i IR 1R 2
(4h): P23 57%. m.p. 213~214 C; '"H NMR (CDCl;,
300 MHz) : 5.20 (s, 2H, CH,), 7.19~7.88 (m, 7H, ArH),
8.06 (br s, 4H, guanidyl-H), 8.57 (s, IH, CH=C), 9.16 (s,
1H, CH=N), 12.59 (s, 1H, HCIl); *C NMR (CDCl;, 75
MHz) §: 157.6, 155.9, 147.2, 146.2, 143.8, 142.1, 137.8,
135.9, 133.7, 129.8, 129.5, 128.3, 125.9, 125.2, 107.6,
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70.1, 21.2; IR (KBr) v: 3302, 3190, 1678, 1622 cm ';
ESI-HRMS calcd for CoH,oCL,N5sO ([M—CI]") 368.1273,
found 368.1274.
3.3 IMEDEMSEE

A5 P B MR B RE . &R B & BRI
(Staphylococcus aureus RN 4220 F Staphylococcus aureus
KCTC 503). i 24 38 (45 %) 3K B (Quinolone-resistant
Staphylococcus aureus CCARM 3505 F1 Methicillin-
resistant Staphylococcus aureus CCARM 3167). 2 5EER
B (Streptococcus mutans 3289)« K it 1% (Escherichia
coli KCTC 1924) . & 15 FE€ ¥ 1 K W (Salmonella
typhimurium 2421) RN (Pseudomonas aeruginosa
2742) 1 A S ER B (Candida albicans 7535). K JHES:
M REE DN E A Prnt PITde 40 1 A2 R i3RI E F, 3RA54K
B WX A [F) T PR A o MU A0 T O 38 o I A1 T 9K
(Minimal inhibitory concentration , MIC) & I 1| 4H 12 A4 K
Pl iR B AR L. A SEBG e UM B b 2 L S B
IRMEFERR TR L U R AR g BH A0 R
2.

M40 B 55 T Mueller-Hinton Broth (MHB)$33%
HE B IR B0 U, K B IR AT I A TR B R R R A
10°CFU/mL ¥ FE $5:Fh T- 96 FLAH M 55 774K Hh (e &AL A
200 pL). FF an A6 HE 2535 ¢ T — H 2 K (DMSO)
DMSO MRZREAR & T 0.05%. RAELMPEEL
13— RIIFERIRIZE N 64~1 pg/mL, 37 CFHFE 24 h
FEEARAAE 650 nm WIEEFRATFROGEE, HRAEWOEEE )
AR THRAS B RARIN IR EZ R MIC 8. Prfy sei-F47
BEAT 3 K. AL G4 4a~4h 5 PG RE 24 PR A ST TR 1
WK1,

i Bh#1 KL (Supporting Information) 14 & 4 A% i 3t
PRI o FRTE LA, XL R AT DL A AN
AF(http://sioc-journal.cn/)_I T #K.
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