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Synthesis and antibacterial activity of derivatives containing isoxazoline
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Abstract: Objective To design and synthesize antibacterial derivatives containing isoxazoline. and to evaluate their antibacterial

activities. Methods The target compounds were synthesized with the starting material 3, 4-difluoro-benzaldehy with hydroxylamine

hydrochloride. And their antibacterial activities have been tested in vitro with linezolide as positive control. Results Nine target

compounds were synthesized and their structures were confirmed by 'H-NMR, MS. The pharmacological tests showed that one of the

tested compounds exhibited novel antibacterial activity compared with linezolide. Conclusion The structure-activity relationships of

isoxazoline derivatives, as a novel antibaterial type, should be further investigated.
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CMCC 28001 (Sarcina lutea 28001) FrUESEARAER i
CMCC 10211 (Pseudomonas aeruginosa 10211+ F5
HE il & v T A AT ® CMCC 46117 ( Klebsiella
pneumoniae 46117) BRI T v [ 24 55 AE Ayl i A
SEPT, Horh R4 i (A A BRI CMCC 26003 5
METHE % )\ B BRI CMCC 28001 J& T2 2 BIMERE, #x
WELE AR B % CMCC 10211 AxvEiti 28 o0 5 A AT
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Fig. 1 Synthetic route of intermediate A

22 N [3-[3-5-4-4-Q-5 T B £)-1-IREEH )&
H]45-Z8-5-FIEME R E 2B R (ka1 1)
RELTEMHEK

¥ 2.54 g (0.01 moD) Hfa]fA A T 10 mL &
i, M=% 2 mL (0.01 mol), %A#1% 5 CLL
T, SR OB (1.2g, 0.01 mol), fHiiE
PEHIE S CULR, R ARKEME 4, W
SELUG, U A S R 5E 4, I 30 mL 7K
AE, KEIMANGEA 20 mLX2 28, &IFAIE,
ToKGRBR AT I8, ZERIRARIEW, ToK LMk
gidh, B3 Ab& Y 1. W& 858%. 'H-NMR
(DMSO-dy) d: 1.81 (3H, s), 3.04~3.11 (5H, m),
3.22~3.25 (2H, t), 3.40~3.43 (1H, q), 3.62 (4H,
s), 442 (2H, s), 4.65-4.74 (1H, m), 7.06~7.10
(1H, t), 7.35~7.42 (2H, m), 8.08~8.11 (1H, t).

HUIRAE 0.24 g (2.8 mmol) A 10 mL 44/
o, IIAERIRANZ) 0.4 g (2.8 mmoD), HiEdE, A
1.1 g (2.8 mmoD) L& 1, I 5 mL HEE, Nk
[, SN2 3 h, S SO I S N 45 . 98
b, SATMUEREYE, WK IRAEIEIR, SRR
oy, DLHEE - & e (31500 el WEESIE
FITR 20y, RIS N-[[3-[3-%0-4-(4-(2- 5 LI 3E)-1-
WRIEHE) A HE-4,5- —&(-5- S MEML L /L £ Wi (16

G 1a). AR 0.3 g, K 24.4%. mp 144.6~
146.1 'C . '"H-NMR (DMSO-d) 5: 1.35~1.36 (2H,
d), 1.47~1.52 (5H, q), 1.81 (3H, s), 3.01~
3.10 (7H, m), 3.21~3.24 (3H, t), 3.33~3.43
(3H, m), 3.59 (2H, s), 3.72 (2H, s), 4.68~
472 (1H, m), 7.06~7.10 (1H, t), 7.35~7.41
(2H, m), 8.09~8.12 (1H, t). MS-FAB ([M]")
miz: 446.1.

FARALTT LA B N-[[3-[3- 9 -4-(4-(1,2,4- =Mk
1- L FE)-1-WR R FE ) K FE ]-4,5- 5 -5- S EME L] H
1O (ba 1), ANEE 1.05 g, R
88.2%. mp 192.1~194.0 C. 'H-NMR (DMSO) 4:
1.81 (3H, s), 3.05~3.11 (3H, m), 3.15 (2H, s),
3.23~3.26 (2H, t), 3.37~3.43 (1H, q), 3.63~
3.67 (4H, m), 4.67~4.75 (1H, m), 5.33 (2H,
s), 7.07~7.11 (1H, ), 7.37~7.44 (2H, m), 7.95
(1H, s), 8.09~8.12 (1H, ), 8.44 (1H, s); MS-FAB
(IM]") milz: 4303, SRRk WK 2.
2.3 N[3-[3-84-4-2-RT B E)-1-IkIEE)F
£]45-“5-5-FIEME R ZEBRE (LEW 2)
REMTEMNEK

S 227 WUF 7k, A ENA 4.1 g, 1L
# 87.4%. 'H-NMR (DMSO-d,) &: 0.91~0.95 (3H,
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Fig.2 Synthetic route of compound 1 and its derivative

t), 1.81 (3H, s), 1.86~2.05 (2H, m), 3.04~3.15
(5H, m), 3.22~3.27 (2H, m), 3.36~3.43 (1H,
m), 3.64~3.73 (4H, m), 4.66~4.74 (1H, m),
490~4.93 (1H, t), 7.07~7.11 (1H, t), 7.35~
7.42 (2H, m), 8.08~8.11 (1H, t).

HUIRIE 0.20 g (0.002 35 mol) ## A 10 mL 54
iR, IOABIRET 0.32 g (0.002 35 mol), Fit#Hk,
IIAAEE 2 1.1 g (0.002 35 mol), Jn#AmlR, &
W21 5 h, SRR NS, I8, S
VEUEDE, WURIRZEIET, SLRERKE @IS 3, DL
i - SRR (31500 PeBE, RS IE R 4L gy
BIAS N-[[3-[3- 9 -4-(4-Q2-WRIE T BE AL )-1-WR e 5L ) 4
HE1-4,5- A -5- G IE R AWl (bG8 2a0 .
FI{0 44 0.23 g, WF 20.3%. mp 152.4~154.3 C.
'H-NMR (DMSO) §: 0.75~0.78 (3H, t), 1.36~
1.39 (2H, d), 1.45 (5H, s), 1.63~1.70 (1H, m),

/\ N~0 BrrG
HN N / NHAc 6]
— ELN
[SEY A
TP .
g o
RRNH, N-C—C-N N 4
KO3 o __/
2a 1f 2b

1.81 (3H, s), 2.47~2.49 (4H, m), 2.89 (1H, s),
3.04~3.17 (4H, m), 3.22~3.24 (2H, t), 3.36~
3.45 (3H, m), 3.59~3.65 (IH, m), 3.79~3.86
(2H, t), 7.06~7.10 (1H, t), 7.35~7.42 (2H, m),
8.09~8.12 (1H, t); MS-FAB ([M]") m/z: 474.1,

FAZRA V4 T N-[[3-[3-F-4-(4-(1,2,4- =%
FE2- T BEAL)-1-WR R ) R I -4,5- & -5- S e oL )
H I 2R (AR5 2b) o A8 44, mp 92.4~95.3
‘C. '"H-.NMR (DMSO) §: 0.81~0.87 (3H, m),
1.81 (3H, s), 2.04~2.11 (2H, m), 2.92~3.13
(5H, m), 3.22~3.25 (2H, t), 3.36~3.43 (1H,
m), 3.58~3.74 (4H, m), 4.66~4.74 (1H, m),
5.58~5.62 (1H, t), 7.04~7.09 (1H, t), 7.35~
7.42 (2H, m), 7.96 (1H, s), 8.08~8.11 (1H, ),
8.66 (1H, s). MS-FAB ([M]") m/z: 458.0. &%
PR W 3.
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Fig. 3 Synthetic route of compound 2 and its derivative

2.4 N-[[3-[3-F-4-[4-(SPREBEELE)-1-IkRIEE X
H)45-“S5-FIEMERE| 2R (L5 32)
LHRXITEVHE K

I 1.1 g €0.003 4 mol) [aAlfk A, & 50 mL —
CfEH, BN 15 mL §&475, IIAVEgsfR, wie=
W, A= 0.5mL (0.003 4 mol), VKA HI,
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SR N AR SRR RS 0.717 g (3.4 mmol), f#iE
FEAET 5 Co WIN5E S Sa RS FE 30 min, Hi
K, AR ER, R ARREIREE RN . RV 5E
BEJE, 20 mL KO SRS, ZEH 2 K, oK
R T L2 . JERE, WOEMRSE, BG4 3a.
FLA G A, mp 1693 ~1713 C. 'H-NMR
(DMSO-dy) : 1.81 (3H, s), 3.03~3.09 (1H, m),
3.12~3.15 (4H, m), 3.21~3.24 (2H, m), 3.32~
335 (2H, m), 3.36~3.43 (4H, m), 4.68~4.72
(1H, m), 7.06~7.10 (1H, t), 7.34~7.40 (2H,
m), 7.66~7.69 (1H, m), 8.08~8.11 (1H, t),
8.40~8.43 (IH, m), 8.67~8.68 (1H, m).
B T VE S 8 N-[3-[3-F-4-[4-(2,3- ~AK
FER IR -5- R P25 )- 1-WR IS BE R 2 ]-4,5- — &(-5- Sy
FE L) 2B (A& 3b) o FLIA A A, mp 129.1~
1312 C. 'H-NMR (DMSO-dy) d: 1.81 (3H, s),
2.99~3.01 (4H, m), 3.04~3.08 (IH, m), 3.13~
3.15 (4H, m), 3.19~3.21 (2H, m), 3.22~3.28 (1H,
m), 3.30~3.31 (1H, d), 3.34~3.41 (1H, m), 4.64~
473 (3H, m), 6.91~6.99 (1H, m), 7.04~7.08 (1H,
m), 7.33~7.43 (2H, m), 7.51~7.53 (1H, m), 7.61~
7.62 (1H, d), 8.07~8.10 (1H, t).
FHSABLI 5 v e N-[[3-[3-9-4-[4-(4-1R-2,6-
AR I )-1- R VR R R H )4, 5- A -5- e g
FF I AW (LS 3e). FLAMEE, mp
208.2~210.8 ‘C. '"H-NMR (DMSO-d,) 6: 1.80 (3H,
), 3.03~3.09 (1H, m), 3.12~3.12 (3H, m),
3.21~3.24 (2H, t), 3.30 (2H, s), 3.35~3.39 (1H,

m), 3.42~3.44 (4H, m), 4.67~4.70 (1H, m),
7.06~7.10 (1H, m), 7.34~7.40 (2H, m), 7.98~
8.02 (1H, m), 8.08~8.10 (1H, m).

FIZRAA 77925 e N-[[3-[3-38-4-[4-( [ R 2
PRI )-1-WRIE I 2R -4, 5- A -5- S A FH L) £ 1k
e (EH)3d). sk, 4 1642~1654 C.
'H-NMR (DMSO-dg) 6: 0.93~0.97 (1H, t), 1.81
(3H, s), 3.02~3.08 (1H, m), 3.15 (7H, s), 3.20~
323 (2H, m), 3.33~3.40 (1H, m), 4.65~4.72 (1H,
m), 7.03~7.08 (1H, t), 7.32~7.37 (2H, m), 7.95~
7.99 (1H, t), 8.08~8.11 (1H, t), 8.20~8.22 (1H,
m), 840~841 (1H, t), 8.54~8.57 (1H, m),

N-[[3-[3- 58 -4-[4-( 7] i Fik 2R Tl 1 Ik )-1- Wik B 3 |
HKH]-4,5- ZA-S-FRMIE IR AWk (&)
3da) (& BUb&EY3d 1.1 g (2.2 mmol) # 50
mL = [, BIAFEE 15 mL, BRI
N5 0.14 g (2.2 mmol) AT 10%484% (0.12 ),
fidsivkas, AR R, R ERES. RV
BBJG, IO 20 mL 7K, ZEH 2 IR, To/KAR RN 5
AHUZ. vEd, Rk, 19059 3da 0.85 g.
FLA @4, mp 1502~ 1513 C. 'H-NMR
(DMSO-dg) 0: 1.28~1.32 (3H, t), 1.80 (3H, s),
3.01~3.05 (2H, m), 3.08~3.13 (2H, m), 3.21~
3.24 (2H, ), 3.30 (4H, s), 3.36~3.42 (1H, ),
3.78~3.79 (2H, d), 4.05~4.10 (2H, m), 4.67~
4.72 (1H, m), 6.97~7.00 (1H, t), 7.05~7.11 (2H,
d), 7.19~7.21 (1H, m), 7.35~7.42 (3GH, m),
8.08~8.11 (1H, t). AL LA 4.

F O\\S’C I
/ \ N\O Ru’ ~0 O F
HN N { NHAc R—S-N N N-g
N/ Et;N A — CH;
Pl A NH-C
3a. 3bs 3cH 3d \b
Cl 0 0 cl NO,
Oses C
Sso T S-Cl g 0 Q o
R" 0 S-Cls Br S-Cl I
cl 0 P S-Cl
NH, o)
;4 _HCOONH, F
10%Pd/C Q M N~0 0
SN N NH-C-CHj
O 3da

4 HEY I ETEYRE R

Fig. 4 Synthetic route of compound 3 and derivatives
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2.5 BirtEMAIINEFENR

SEAEC AR 96 FLHH 1 4L 12 FL 431
IINBER RA R TR I, 7E 2~ 11 fLh R
PR F T LG IR P 21 ey R P A I N Y 5 5 43
EEARBRE I 0.25~128 pg/mL, £:fL 100 pL,
SRIGTERFFL INAFRRE R 1 ul, A4S AL AR

=1

WPE/ 54 0.125. 0.25. 0.5 1. 2. 4. 8. 164 32.
64 pg/mL, B THmas LI 1 min, fEfLAER
FRAE, SRFLARIN 25 I FH IR 4R 5 Lk D i i
HREFZR, T 37 CIEAFIFE 18 h, KRN
TCAH TR AR AL P S5 A 24 A B Ay e /NI B Ak 82
(MIC). SEIHE 3K, KHWME. 4RNE 1.

Bt SRR E RIS

Table 1 Antibacterial activity of target compounds

MIC/(ng'mL ™)

wEY
S. lutea 28001 S. aureus 26003 K. pneumoniae 46117 P.aeruginosa 10211
la 4 2 64 64
1b 4 4 64 32
2a 4 4 64 64
2b 2 2 64 64
3a 16 16 64 32
3b 8 16 64 64
3¢ 4 8 32 64
3d 1 1 32 64
3da 0.5 0.25 64 32
R 2% WA 0.5 0.25 16 32
3 i [4] Bramhall W H, Wilmslow G A H. Nitrofuryl derivatives
e 15 1a. 1b IR NIERETFILEY) 2 of 5-substituted isoxalines [P]. US: 3769295, 1973-10-30.
5 2a. 2b WIRNIKEE, TR T 2L R AT [51  XIvkge, xi Bk, xBHL 2 SREMAT A SR
BELAES 3 R E PO W Pk S TR (0] AR IR,
DRI LA, AT e 4
N i (6] JHHEET, TRAR AT, U7 H. 7B v S AT A )
S PP TR AR A FHAIL 0T 5 2 1 b 19 480 1 &S RAE [T]. AL, 2010, 30(9):1342-1346.
L JEAAEY) 3da FEEPEIL AR &0, B2 ) s we, & . M TA A R I i
JIT AT B I 0 B 0 B v 1 380 3 A ) 5 M 1y o D], RIS R, 2007, 11(4): 21-26.
WA 3d. 3da P FVEPERR, XILG R (8] ALOESI, WRZASE, BN, SF. 3-(UBRNEIE )-SR
LANEAE AR — P05 SEEMEAL S W I & B AR YERE S (9], A P
2%,2009, 29(10): 1575-1581.
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