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Synthesis and biological activities of sulfonamide derivatives
containing amino acid moiety

DONG Xiangtao, YANG Haonan, LU Zicong, YANG Jiagiang"
( School of Pharmacy, Zunyi Medical University, Zunyi 563000, Guizhou, China )

Abstract: Fifteen sulfonamide derivatives containing amino acid moiety were designed and synthesized by
molecular hybridization strategy, and evaluated for their antibacterial activity. Specifically, benzenesulfonyl
amino acids (intermediate 1) was firstly prepared from reaction of benzenesulfonyl chloride and amino acids.
a-Aminophosphonates (intermediate II) were then synthesized from one pot reaction of aromatic aldehyde,
phosphite, ammonium acetate and aluminum trifluoromethanesulfonate. Finally, the target products were
obtained by condensation reaction of intermediate I and II. The structures of the target products obtained
were confirmed by 'THNMR, “CNMR and MS. The results showed that these compounds exhibited the most
significant activities against Escherichia coli (E. coli) and fluoroquinolone-resistant Escherichia coli (FREC).
Among them, the MIC of Tb (diethyl{(2-fluorophenyl) [2-(phenylsulfonylamino)phenylpropanylamino]
methyl}phosphonate), Mlc (diethyl{(4-fluorophenyl)[2-(phenylsulfonylamino)phenylpropanylamino]methyl}
phosphonate), Ml h (diethyl{(2-fluorophenyl)[2-(phenylsulfonylamino)isovalerylamino]methyl} phosphonate)
and Ilm (diethyl{(phenyl)[2-(phenylsulfonyl amino)acetamido]methyl}phosphonate) displayed a MIC to
E. coli of 16 pg/L, while Mln (diethyl{(2-fluorophenyl)[2-(phenylsulfonylamino)acetamido]methyl} phosphonate)
showed a MIC against E. coli of 8 pg/L, which were no less effective when compared with control drug
Oxacillin. The MIC of IlIb, Ilh, Mm and llln against FREC were 32, 32, 32 and 16 pg/L, respectively,
which were superior to those of control drugs Oxacillin and Norfloxacin.
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FE 50 mL R, AT S mmol ZFEMR MY
WRIR NI TR (0.848 g BRIREAIA T 10 mL 7K ), F-jim
A 4 mmol (0.51 mL) AW, FHEE 75 °C, i
FERN 0.5 h, TLC Wil s ( (L BR CBR) = V(£
fiky=10 : 1), 565, FHWILER (%500 37% )

P pH 2 1, =RECE, 450, Uk, IRk,
AN R T4 30 min, 8@, BIFEET
1.2.1.2 HrfaA I i 4%
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mmol F5 7 [l 20 mmol ( 1.5401 g ) ZFR4% T 50 mL
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(0.0472 g )= H RERRE, 100 CHEFESIY 20 min,
TLC BREE [ (ZBRLTER) « V(AMEE)=3 : 1), N
SEEE, A S mL £ K, H 1 mol/L A £k 2 %
4 pH Z 3~4, /09I 10 mL B 44K 6 Y, BUT
EW, B A S mL AR OFERAEL 6 Ik, F)ZWH
1 mol/L NaOH ¥ 147 pH %= 7~8, F-43Jll F 10 mL
LRI S W, GIFANUE, ek, 45
SRICIEZNY |
1.2.1.3  HEsfb a9 e 6%

HRYREX 0.5 mmol A [a]{A& T a( Ry=CH,Ph ). 1 mmol
(0.1351 g) HOBT #1 15 mL CH,Cl, T* 50 mL JZ i
B ,0 °CFA 1.5 mmol( 0.2 mL )Et;N 1 1 mmol
(0.1917 g JEDCIL, i F 5 I, I 2218 A 0.75 mmol
hlEfA Ta (R,=H) , 4kZL/ ), TLC Wil ( (&
TRZTg) = V(AimER)=1: 1), RN 5EHE, TeZik4n,
ZRERAEZM s ditt (MCROER) « V(A
fit)=1:3) , Ezukss, ke illa, (L& Mb~
Mo # M8 LRIk A liAs 2.

{OREE) [2-CR FER 9 220350 A T ok 22 5k P 366 ) Mo
IR — R Ma ): AE R, Y% 66%, m.p. 178~180 °C.
'HNMR (400 MHz, CDCly), &: 820 (b, 1H, NH),
7.49~7.54 (m, 2H, ArH), 7.28~7.39 (m, 5H, ArH),
721~7.24 (m, 1H, ArH), 7.02~7.15 (m, 5H, ArH),
6.77~6.89 (m, 2H, ArH), 6.40 (s, 1H, NH), 5.33~5.54 (m,
1H, PCH), 4.04~4.19 (m, 3H, CH+OCH,), 3.85~3.93 (m,
1H, OCH,), 3.60~3.71 (m, 1H, OCH,), 2.74~3.01 (m, 2H,
CH,), 1.31 (t, 3H, J=15.6 Hz, CH;) 1.04 (t, 3H, J=16.0 Hz,
CH;); "CNMR (101 MHz, CDCly), o: 170.4, 152.2,
134.5, 134.2, 132.3, 130.0, 129.7, 129.5, 129.3, 129.1,
128.6, 128.3, 127.6, 127.4, 126.8, 126.7, 64.0, 63.3, 57.3,
50.8, 39.3, 16.5, 16.1; ESI-MS, m/Z: [M+H]+FiS{H
531.2, SEiME 531.2,

{Q-FASE) [2-CRTHIE ) AR TR I 2] F 3 ) IR
—ZFE (TMb) = [HEER, 1R 64%, m.p. 196~198 °C,
'HNMR (400 MHz, CDCly), d: 8.19 (b, 1H, NH),
7.46~7.56 (m, 2H, ArH), 7.24~7.32 (m, 2H, ArH),
7.03~7.16 (m, 7H, ArH), 6.77~6.89 (m, 2H, ArH), 6.41(s,
1H, NH), 5.68~5.85 (m, 1H, PCH), 4.07~4.19 (m, 3H,
CH+OCH,), 3.92~3.99 (m, 1H, OCH,), 3.72~3.82 (m,
1H, OCH,), 2.74~3.00 (m, 2H, CH,), 1.33 (t, 3H, J=
16.0 Hz, CHs) 1.07 (t, 3H, J=16.0 Hz, CHs); "CNMR
(101 MHz, CDCly), 6: 170.3, 161.4, 139.7, 139.3, 135.7,
135.4, 132.1, 130.0, 129.8, 129.5, 129.0, 128.6, 128.3,
126.9, 126.6, 124.5, 122.1, 121.8, 115.4, 64.1, 63.7, 57.3,
42.3, 39.1, 16.4, 16.0; ESI-MS, m/Z: [M+H] Fit 1l
549.2, SEMAE 549.3,

{(A-FFAEE) [2-(ATHTE ) AR TR It 2 ] T IR
g (TMe) « FEEAR, BeE67%, m.p.160~162 °C.
'HNMR (400 MHz, CDCL), J: 831 (b, 1H, NH),
7.47~7.53 (m, 2H, ArH), 7.25~7.40 (m, 2H, ArH),
6.95~7.18 (m, 7H, ArH), 6.77~6.90 (m, 2H, ArH), 6.38
(s, 1H, NH), 5.32~5.54 (m, 1H, PCH), 4.06~4.23 (m, 3H,

CH+OCH,), 3.89~3.96 (m, 1H, OCH,), 3.67~3.75 (m,
1H, OCHy,), 2.69~3.00 (m, 2H, CH,), 1.31 (t, 3H, J=15.2 Hz,
CH;) 1.07 (t, 3H, J=16.0 Hz, CH3); >CNMR (101 MHz,
CDCL), 6: 171.5, 163.6, 161.2, 139.7, 139.4, 1354,
135.2, 130.5, 130.1, 130.0, 129.4, 129.0, 128.7, 128.4,
127.0, 126.9, 126.7, 115.7, 115.4, 64.0, 63.6, 57.4, 50.2,
39.1, 16.4, 16.1; ESI-MS, m/Z: [M+H] FiB {4 549.2,
S 549.1,

{ORIE) [2-(R FERA PR 22 355 ) PR ok 22 2 | HH 5 ) I 1R
ZBE (d) = HEAERBEE, 1R 55%, mp. 189~190
°C, 'HNMR (400 MHz, CDCl;), J: 8.37 (b, 1H, NH),
7.57~7.60 (m, 2H, ArH), 7.20~7.24 (m, 5H, ArH),
6.93~7.09 (m, 3H, ArH), 5.81~5.84 (d, 1H, NH),
526~542 (m, 1H, PCH), 3.99~4.08 (m, 3H,
COCH+OCH,), 3.85~3.94 (m, 1H, OCH,), 3.61~3.70 (m,
1H, OCH,), 1.29 (t, 3H, J=12.4 Hz, CH;), 1.20 (t, 3H,
J=12.0 Hz, CH;), 1.02~1.05 (m, 3H, CH;); "CNMR
(101 MHz, CDCly), 6: 171.6, 159.3, 140.1, 139.7, 134.2,
1322, 128.6, 128.5, 128.4, 128.3, 128.2, 126.6, 64.9,
63.3, 53.2, 50.2, 20.2, 16.5, 16.1; ESI-MS, m/Z: [M+H]"
PHIGH 455.1, SC{E 455.2

{Q-FARL) [2-(CATTt 2 ) PR 2 Ak HH 2 e —
ZHg (Me) : AERER, BeE42%, mp. 191~193 °C,
'HNMR (400 MHz, CDCly), d: 8.25 (b, 1H, NH),
7.60~7.65 (m, 2H, ArH), 7.45~7.51 (m, 1H, ArH),
7.26~7.35 (m, 1H, ArH), 6.98~7.16 (m, 5H, ArH), 6.86
(s, 1H, NH), 5.64~5.80 (m, 1H, PCH), 3.99~4.15 (m, 3H,
COCH+OCH,), 3.89~3.97 (m, 1H, OCH,), 3.72~3.81 (m,
1H, OCH,), 1.30 (t, 3H, J=15.2 Hz, CH;), 1.22 (t, 3H,
J=12.4 Hz, CH;), 1.03~1.07 (m, 3H, CH;); "CNMR
(101 MHz, CDCly), 6: 171.4, 158.8, 140.1, 139.5, 129.9,
129.6, 128.5, 126.7, 126.6, 124.3, 121.9, 121.8, 115.3,
63.8, 63.6, 53.1, 52.0, 20.0, 16.3, 16.0; ESI-MS, m/Z:
[M+H] S (E 473.1, SZ{E 473.1,

{@-FFRSRE) [2-(CAtT 22 ) DIk 22 k] P ) iR —
ZEg CIE) = FEREAR, 1eF53%, mp. 178~179 °C,
'HNMR (400 MHz, CDCly), 6: 8.13 (b, 1H, NH),
7.52~7.57 (m, 2H, ArH), 7.30~7.40 (m, 1H, ArH),
7.18~7.22 (m, 1H, ArH), 6.96~7.16 (m, 5H, ArH), 6.07
(s, 1H, NH), 5.30~5.43 (m, 1H, PCH), 4.05~4.14 (m, 3H,
COCH+OCH,), 3.89~3.93 (m, 1H, OCH,), 3.69~3.79 (m,
1H, OCH,), 1.29 (t, 3H, J=12.8 Hz, CH;), 1.19 (t, 3H,
J=152 Hz, CH;), 1.08~1.11 (m, 3H, CH;); "CNMR
(101 MHz, CDCly), 6: 171.6, 161.2, 140.2, 132.3, 130.2,
130.1, 129.9, 128.7, 128.6, 126.7, 115.6, 115.3, 63.8,
63.6, 53.1, 52.0, 20.0, 16.3, 16.0; ESI-MS, m/Z: [M+H]"
IS 473.1, SE{E 473.3,

{ORIE) (2~ ) S S 2 RS iR — 2
Fis( Mg ): A, IER 51%, m.p. 166~167 °C.'HNMR
(400 MHz, CDCl5), &: 8.28 (b, 1H, NH), 7.55~7.59 (m,
2H, ArH), 7.22~7.27 (m, 5H, ArH), 6.95~7.08 (m, 3H,
ArH), 5.80~5.83 (s, 1H, NH), 5.25~5.41 (m, 1H, PCH),
3.98~4.06 (m, 3H, COCH+OCH,), 3.88~3.95 (m, 1H,
OCH,), 3.63~3.71 (m, 1H, OCH,), 2.16~2.21 (m, 1H,
CCHC), 1.30 (t, 3H, J=12.4 Hz, CH;), 1.05 (t, 3H,
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J=12.4 Hz, CH;), 1.01 (d, 6H, J= 7.6 Hz, 2CH);
BCNMR (100 MHz, CDCly), 6: 171.5, 159.1, 140.1,
139.6, 134.2, 132.2, 128.6, 128.5, 128.4, 128.3, 128.2,
126.6, 63.9, 63.3, 53.2, 50.2, 30.7, 18.3, 18.1, 16.4, 16.1;
ESI-MS, m/Z: [M+H] i {H 483.2, SZI{H 483.3,

{Q-FAREL) [2-(ATETE ) S Sk 2 FH ) IR
25 (Mh) = HEEE, 1508 61%, mp. 182~184 °C,
'HNMR (400 MHz, CDCly), d: 8.21 (b, 1H, NH),
7.61~7.67 (m, 2H, ArH), 7.45~7.52 (m, 1H, ArH),
7.25~7.30 (m, 1H, ArH), 6.95~7.11 (m, 5H, ArH), 6.82
(s, 1H, NH), 5.69~5.78 (m, 1H, PCH), 3.97~4.14 (m, 3H,
COCH+OCH,), 3.91~3.98 (m, 1H, OCH,), 3.71~3.79 (m,
1H, OCH,), 2.10~2.17 (m, 1H, CCHC), 1.32 (t, 3H,
J=12.0 Hz, CHs), 1.03 (t, 3H, J=12.0 Hz, CH,), 0.98 (d,
6H, J= 7.2 Hz, 2CH;); *CNMR (100 MHz, CDCl,), o:
171.4, 158.8, 140.1, 139.4, 129.8, 129.6, 128.4, 126.7,
126.6, 124.3, 121.9, 121.7, 115.3, 63.7, 63.6, 53.1, 51.9,
30.6, 18.4, 18.1, 16.2, 15.9; ESI-MS, m/Z: [M+H] " #i¢
i 501.2, SZ{E 501.2,

{(A-FRHE) [2-(CR SRR ) S k2 5 P ) i
—ZF (M)« [EEER, BeE78%, mp. 190~191 °C,
'HNMR (400 MHz, CDCL), J: 8.12 (b, 1H, NH),
7.51~7.58 (m, 2H, ArH), 7.35~7.44 (m, 1H, ArH),
7.15~7.21 (m, 1H, ArH), 6.94~7.15 (m, 5H, ArH), 6.08
(s, 1H, NH), 5.32~5.44 (m, 1H, PCH), 4.06~4.17 (m, 3H,
COCH+OCH,), 3.89~3.92 (m, 1H, OCH,), 3.71~3.78 (m,
1H, OCH,), 2.11~2.16 (m, 1H, CCHC), 1.29 (t, 3H,
J=11.6 Hz, CH;), 1.08 (t, 3H, J=11.6 Hz, CH;) , 1.05 (d,
6H, J=7.6 Hz, 2CHs); *CNMR (100 MHz, CDCl;), o:
171.6, 161.2, 140.2, 132.3, 130.2, 130.1, 130.0, 129.8,
128.7, 128.6, 126.6, 115.5, 115.3, 63.7, 63.5, 53.3, 51.9,
30.7, 18.3, 18.1, 16.3, 16.0; ESI-MS, m/Z: [M+H] Fit
fH 501.2, SZIUME 501.1,

{CRAD) [2-CRAERTBE ) S C 2K ) R —

ECIG ) (A, % 72%, m.p. 177~178 °C., '"HNMR
(400 MHz, CDCly), o: 8.26 (d, 1H, J=8.8 Hz, NH),
7.52~7.59 (m, 2H, ArH), 7.27~7.33 (m, 5H, ArH),
6.89~7.09 (m, 3H, ArH), 5.53 (s, 1H, NH), 5.24~5.41 (m,
1H, PCH), 4.11~4.19 (m, 2H, OCH,), 3.90~3.99 (m, 2H,
COCH+OCH,), 3.61~3.82 (m, 1H, OCH,), 1.23~1.47 (m,
5H, CH,+CHj3), 1.03~1.10 (m, 3H, CHj3), 0.78~0.88 (m,
3H, CHs) 0.54~0.77 (m, 3H, CHs); "CNMR (101 MHz,
CDCly), d: 171.6, 158.7, 139.9, 139.5, 134.1, 132.0,
128.7, 128.5, 128.4, 128.2, 128.1, 126.6, 126.5, 63.6,
63.3, 55.0, 50.3, 24.0, 23.0, 20.6, 16.4, 15.9; ESI-MS,
m/Z: [M+H] BRI (H 497.2, SZ{E 497.3,

{Q-FURSE) [2-(CARIHhmh 23 S L Ik a3k R 2 iR
g (k) = AR, 1BeR69%, m.p. 170~172 °C,
'HNMR (400 MHz, CDCl3), 6: 8.14 (d, 1H, J=10.0 Hz,
NH), 7.45~7.55 (m, 3H, ArH), 7.33 (m, 1H, ArH),
7.01~7.09 (m, 3H, ArH), 6.95~6.99 (m, 3H, ArH),
5.63~5.80 (m, 1H, PCH), 5.51 (s, 1H, NH), 4.13~4.21 (m,
2H,0CH,), 3.75~4.04 (m, 3H, COCH+OCH,), 1.31~1.47
(m, 5H, CH,+CHj;), 1.05~1.11 (m, 3H, CH;), 0.78~0.81
(m, 3H, CH;) 0.57~0.65 (m, 3H, CH;); "CNMR (101

MHz, CDCly), d: 171.4, 158.8, 141.3, 139.9, 139.4,
131.9, 129.9, 128.4, 126.8, 124.4, 121.8, 115.5, 115.3,
63.9, 63.6, 55.0, 50.3, 24.0, 23.0, 20.7, 16.3, 15.9;
ESI-MS, m/Z: [M+H] B (E 515.2, SEM{E 515.2,

{(A-FATE) [2-(CASH 2z ) e L IR 2R PP B iR
g ()« AR, ek 73%, mp. 178~179 °C,
'HNMR (400 MHz, CDCl), 6: 8.22 (d, 1H, J=10.0 Hz,
NH), 7.54~7.62 (m, 2H, ArH), 7.30~7.31 (m, 2H, ArH),
7.10~7.14 (m, 3H, ArH), 6.92~7.03 (m, 3H, ArH), 5.79
(s, 1H, NH), 5.26~5.43 (m, 1H, PCH), 4.07~4.17 (m, 2H,
OCH,), 3.90~4.04 (m, 2H, COCH+OCH,), 3.68~3.88 (m,
1H, OCH,), 1.25~1.45 (m, 5H, CH,+CHj), 1.06~1.13 (m,
3H, CHj), 0.77~0.79 (m, 3H, CH;) 0.54~0.67 (m, 3H,
CH;); “CNMR (101 MHz, CDCly), d: 171.7, 161.2,
140.1, 139.7, 132.2, 132.1, 130.3, 130.1, 128.5, 126.7,
126.4, 115.5, 115.3, 64.1, 63.5, 55.0, 49.5, 23.0, 22.8,
20.8, 16.4, 16.0; ESI-MS, m/Z: [M+H] ¥Eig{H 515.2,
S 515.1,

{(AED) [2-(CA Bz ) Ik ) IR — g
(Mm): FIAEER, 108 60%, m.p. 172~174 °C., 'HNMR
(400 MHz, CDCLy), 0: 8.63 (d, 1H, J=12.0 Hz, NH),
7.47~7.52 (m, 2H, ArH), 7.22~7.32 (m, 5H, ArH),
7.01~7.19 (m, 3H, ArH), 6.27 (s, 1H, NH), 5.34~5.54(m,
1H, PCH), 4.11~4.24 (m, 2H, OCH,), 3.87~3.92 (m, 1H,
OCH,), 3.61~3.73 (m, 3H, NCH,+OCH,), 1.33 (t, 3H,
J=16.0 Hz, CH;), 1.04 (m, 3H, J=16.0 Hz, CH;);
BCNMR (101 MHz, CDCL), d: 167.6, 157.7, 139.2,
132.5, 128.9, 128.6, 128.5, 128.3, 128.2, 128.1, 126.9,
125.5,94.0 , 63.5,49.2, 45.3, 16.4, 16.1; ESI-MS, m/Z:
[M+H] HEIS(E 441.1, S2{H 441.0,

{Q-FFAIE) [2-(CAHht ) £ Motz ) PP i —
ZHg (M)« FHEE, 1ER76%, m.p. 159~160 °C.
'HNMR (400 MHz, CDCLy), : 8.61 (d, 1H, J=8.4 Hz,
NH), 7.69~7.71 (d, 2H, ArH), 7.47~7.50 (m, 1H, ArH),
7.36~7.39 (m, 1H, ArH), 7.25~7.29 (m, 3H, ArH),
7.02~7.08 (m, 2H, ArH), 6.24~6.27 (s, 1H, NH),
5.76~5.84 (m, 1H, PCH), 4.08~4.19 (m, 2H, OCH,),
3.87~3.96 (m, 1H, OCH,), 3.71~3.79 (m, 1H, OCH,),
3.67~3.68 (t, 2H, NCH,+OCH,), 1.28 (t, 3H, J=12.4 Hz,
CH,), 1.04 (t, 3H, J=13.2 Hz, CH;); >CNMR (101 MHz,
CDCly), d: 167.7, 158.8, 139.8, 132.6, 130.1, 130.0,
129.5, 128.9, 126.9, 124.4, 122.0, 121.9, 115.4, 64.0,
63.8 , 45.3, 42.3, 16.3, 16.0; ESI-MS, m/Z: [M+H] 3§
WAE 459.1, SLME 459.1,

{(A-FBATE) [2-(CABHo 2z ) <Mz 5 P e —
g (Mo) = FEER, BeR65%, mp. 153~155 °C,
'HNMR (400 MHz, CDCly), d: 8.62 (d, 1H, NH),
7.70~7.72 (d, 2H, ArH), 7.28~7.44 (m, 5H, ArH),
6.95~6.99 (m, 2H, ArH), 6.23 (s, 1H, NH), 5.38~5.46 (m,
1H, PCH), 4.05~4.15 (m, 2H, OCH,), 3.85~3.93 (m, 1H,
OCH,), 3.62~3.75 (m, 3H, NCH,+OCH,), 1.26 (t, 3H,
J=12.8 Hz, CH,), 1.06 (t, 3H, J=15.2 Hz, CH;); "CNMR
(101 MHz, CDCly), 6: 167.7, 163.6, 141.0, 139.2, 132.6,
130.3, 130.2, 130.0, 129.9, 128.9, 126.9, 115.6, 115.4,
63.9, 63.7, 48.4,45.3, 16.4, 16.1; ESI-MS, m/Z: [M+H]"
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FHISAE 459.1, ST{H 459.2.
1.2.2  #AEEHAEX

ZBRSCHR[17], DA e G MR 3 10 52 o Xof R
2y, RAfGHRmRE, PR T/ES L, BOCH
96 fLAR, BEEMAMEXTIE (4 15]) SHMEXTE (4
150) , WA 2 50305 11 30, KA LR in A
RS W, WA THEIERM T 37 CHi3E 24 h,
WMEREER, JLAMULIE W 2 Ew AR, DLJCA
A=K B 25U B R B AR B M (MIC)

2 HR5HE

21 EREHHRK

Pilla W& BRI, 558 AN R 46 G R Fh 200
NI, FERE 1.2.1.3 WA, SR IR A S
°C, ZERINFE 1, HFE 1 0[%, DCC/DMAP N4EH
FIEE, Ma WCFEHN 33 %, H464 70 EDCI/HOBT
ERET, MaleFim, K5 60%.

F 1 GHA RN M a ORI 2

Table 1  Effect of condensation agent kinds on yield of Illa
el DCC/DMAP  DCC/NHS  EDCVHOBT
M /% 33 51 60

1€ EDCIVHOBT &R T, #—%5 T Kk
FEXT Ma Wi sem, 45003k 2, hER 2 A1, =
MIRJEAE-10 °Ch}y, Jolla 4= ; WV iREH-5 °C
T g 0 °Ch), Ma BORH 29%42 5 2 66%; 17E
RN R 5 °Ch, Ma WCRA TR, N 60%:;
RV HRE N 10 °Cit, Ma BRI K 47 %, FWR
o7 ek BE I AR B RO AT R e, B AR ECK R
ERAFIT RN A . L, RNREEHIE 0 °C,

2 NI EEXT Ma W iy 5

Table 2 Effect of reaction temperature on yield of Illa

R EE/°C
-10 -5 0 5 10
Ma Y /% 0 29 66 60 47

22 mEEN

% 3 HERMEEYR MIC, 13 3 714, Bisd
Xt S, aureus . E. coli. MRSA 1 FREC A AR E /)
iflE . Hod, b Mb, Mc, Mh, i, Mn
Mo Xt S. aureus A B HIIHIVER , MIC 435K
32, 64, 64, 64, 32 Fll 64 pg/mL; L& Ma, b,
Mc., Mh, Mi. Mm. Mn Mo X} E. coli BIPLHETH
P, MIC 4350 64, 16, 16, 16, 64, 16, 8
132 pg/mL, [FE, MR 3 Hidvl /&, Hirfks

Pt MRSA WGP, UEEP b, Tn Ao XF
MRSA F —E e ;. (BIZ2EA07 4 Y% FREC
MR R, (kS Mb, Mc., Mh, Mm. Mn
Filllo % FREC By MIC 435128 32, 64, 32, 32, 16
1 64 pg/mL, R AEYRTF L RAMER (E. coli
M FREC) MidtERE, (&% Mo, Mc. Mh A lm
XF E. coli WG PE5 %] 245 R e P AR —F, b 549 T n
(BT E. coli TEPEIL T AMETE AR, H30 % BEZG145 3 1D
B A e Fllo X FREC F4 1% 14 5 48w 75 Ak —
H, kE&WMb, Mh, Mm Ao X% FREC #9751
PLFARMEPIAR, Higim O T i 2 (Fds i 2
Y o WA, A YT L M (&
A B A PE AR AT ) TR EARS B, S UEEY
b, Mn Ao AYHE MRSA I 5 X5 MR 2540 24 w45
o i b, ALEW Mo F M A5 I 2E R 53,
HIEXT S. aureus. E. coli. MRSA F1 FREC ) MIC
{84338 32.16.256 F11 32 ug/mL, J5 & X S. aureus
E. coli, MRSA H1 FREC f) MIC {6435/ 32, 8.
128 F1 16 pg/mL.

#3 HisbaYr MIC
Table 3 MIC of target compounds

MIC/(ng/mL)

[a] R R,

S. aureus E.coli MRSA FREC
Ma CH,Ph H 128 64 1028 128
b CH,Ph 2-F 32 16 256 32
Mc CH,Ph 4-F 64 16 1024 64
Md CH; H  >1024 >1024 >1024 >1024
Me CH; 2-F 512 1024 >1024 >1024
mt CH; 4F 1024 1024 >1024 >1024
Mg CH(CHs), H 512 128 1028 128
Mh CH(CH;), 2-F 64 16 512 32
i CH(CH;), 4-F 64 64 >1024 256
I CH,CH(CH;), H  >1024 1024 >1024 >1024
Mk CH,CH(CH3), 2-F 1024 512 >1024 512
mi CH,CH(CH;), 4-F 512 1024 >1024 1024
Mm H H 128 16 512 32
Mn H 2-F 32 8 128 16
Mo H 4-F 64 32 256 64
E LI 0.5 16 256 64
W R 1 4 128 >1024

H3% 3 BE— LTz AT E M RIMECE R, 15
M. (1) SRNEMR . S H 2RI
RAEYPURTE L, S NER e AR AR
U PEA R, RIS [ L R 44 A4 R0 B 17
SRESH HIERR, AATRESHRILAT AR, (2)
RZ AR HARE & P B PU s AL, i MIC:
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Mb, Mc < Ma, XAFMLREMIIGEIER: Mk, M=
Mj. (3) KZLBFEAY H PR Pi 6T 3,
NP EEE: Mn>Mo, Mb=Mc, Mh=1i, A7
RESEAB O A2 MR T E . (4) REFHEIE LS
WXt I T 24 T A 95 2 A RIAE T, R = A Tt 24
o (5) T EW L E. coli M FREC G PEMLT
AT A A & A R A= ™, ik
AW Mb, Mc, Mi. Mm FMn, FHIDREZ IR
B 51 AR = B AR PR TG R A EE R, HAK
JRINA fr it — 5%

3 #it

WKHE 3T 2238 RS VLT B B 5% Z SE R 45 46 1Y
itk P R A A 0 A 3 O B TR TG A, X E. coli FI FREC
IRV B, TR A, e, Mm
Mn X0 BP0 TG PEAL T X B2 e pa bk, [H]
BF, BN E S SE R 25 F 1) B AR % Bt v T A B
W, SR B R E R A IS .
Hb, BB RR TR 25 44 A AR AU I A A [R5 1) 2%
KA, WA R St — S IRA T .
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