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Design, Synthesis and Antibacterial Activities of Thioxime Amide
Derivatives Containing Thiopeptide
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Abstract In order to obtain novel antibacterial compounds, using the principle of pharmacophore assembly, twenty-
four novel thioxime amide derivatives containing thiopeptide were designed and synthesized by combining active
fragments of amino thiazole, oxime and thiopeptides, and confirmed by means of nuclear magnetic resonance
hydrogen spectroscopy ('H NMR) , nuclear magnetic resonance carbon spectroscopy (*C NMR) and elemental
analysis. The antibacterial activities test results showed that these derivatives have significant activity against Gram
positive bacteria. the minimum inhibitory concentration (MIC) values of compound 5u against S. aureus and
methicillin-resistant S. aureus (MRSA) were 0.25 pg/mL and 2 wg/mL respectively, the MIC values of Sv against
S. aureus and MRSA were 0.5 pwg/mL and 2 pwg/mL, respectively. Its anti-S. aureus activity was superior to that of the
control drug oxacillin (MIC=0.5 wg/mL) or relatively, and its anti-MRSA activity was significantly better than that of
the control drug(MIC > 128 pg/ml.), which will be further developed as novel candidates for antibacterial drugs.
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B, Bt T RS S BURAS AL A E G L AT A= ) (Scheme 1), FFHEAT T HURITE PEARG RO REST .

antibacterial drugs, not only improving their advantages, including novel mechanisms,
efficacy, but also affecting their stability and effectiveness against drug-resistant
pharmacokinetic properties bacteria, and low toxicity

A
Aminothiazol " HoN —-‘<\ \ H Different phenyl, heterocyclic,
minothiazole, as an active ‘ N N N _N .. - and alkyl groups affect their
fragment, is widely present / | Y ‘R antibacterial activities,
~ N. 0 s/
O
CHj

The amide bond plays an important role in I Thiopeptide antibiotics have several

in tt}{)e S:m'catlucrles of variﬁus physicochemical properties
antibacterial drugs, such as and bioavailabili
Sulfathiazole and Cefotiam ty

Compounds containing oxime ether have
broad-spectrum antibacterial activities,
such as Imifloxacin and Cefuroxime

Scheme 1 Design strategy for target compounds
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Scheme 2 Synthetic routes of target compounds 5a—>5u

121 HEE1IFf28 4/ PlEMA 1S IESCER23 1 A R, 7 45 130~132 °C, 5 3Ciik[23 145 5 —
. AERNVH AR A 13,5 mmol (4. 51 g) DM, 30 mL1, 2- & Z%¢ . 10 mmol (2. 02 g) Hr ] {4 1 F11
10 mmol (1. 01 g) Et;N, F10~15 ‘CHeFFE A 1. 5 h, FHIA 6. 75 mmol (1. 13 ¢)P(OC,H,) )i 4 h, i
JEETE(TLC) BRES SN AR . FRINSE5e, wlug, fRRLAL, L mas (kg 5 A bl SEHD ,
RERRE A, BIFPAA 2, # 5 128~130 °C, WFK43%.

122 HEE3a~3x Foda~dx & 5k HPIAA 3a~3x S HESCRR [ 24 1A . DMEE Y da 1], HEURFR
B3 mmol (0. 175 g)Boc-H 2[4 . 3. 5 mmol (0. 442 ¢)HATU . 3 mmol (0. 2 mL)DIPEA 15 mL:%ﬁaﬁﬁﬁ:
SRR, Z IR S min, FHAIA 2 mmol (0. 145 ) HR A 3a 4R SEfit £ 50, F TLC BRER S0 HEFE .
BV ZEHE , g, WA, Fﬁﬁi&xﬁﬂﬁﬁ\*ﬁw PR ZAEY) . 12 mmol (0. 23 mL)*ﬂmﬁn
5 mL “EHBEIA IR, F5~10 ‘CRV 2 h. fRR N 5EEe, W4, 15 alikda, HREHTF—
MRV . A 4b~dx SR TS 1S

123 EARf A4 Sa~Sx 9 &k DS W) Sa ], HORFRICT mmol (0. 081 g) HH 442, 1.5 mmol
(0.092 g) a4 4a ., 2 mmol (0. 1 mL) Et;NH1 15 mL P EM T S, T 0~5 ‘CHgsE s, I TLC
PR OV AR . REROVSERE , Wedmia R, HE)Z SRR B Ak, 158 A AR B S 5a. B
PR & W 5h~5x R MU 26145 . fb&% Sa~5x (I FALEdE W3 1, "H NMR A1 °C NMR %04 L2 2,
AHOGTE P DA SO (7 B BT S1~548.

Table 1 Physical properties of compounds Sa—5x

Elemental analysis(%), caled.(found)

Compd. Appearance Yield(%) m. p./C c . N
5a White solid 35 124—126 49.03(49.22) 3.87(3.81) 20.18(20.05)
5h White solid 55 135—137 50.22(50.36) 4.21(4.16) 19.52(19.70)
5¢ Oily liquid 68 — 50.22(50.07) 4.21(4.28) 19.52(19.44)
5d White solid 52 117—119 50.22(50.13) 4.21(4.26) 19.52(19.43)
e Oily liquid 66 — 47.00(47.19) 3.48(3.42) 19.34(19.26)
5f White solid 65 202—203 47.00(46.85) 3.48(3.50) 19.34(19.22)
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Continued
Elemental analysis(%), caled.(found)
Compd. Appearance Yield(%) m. p./C
C H N
5g White solid 66 140—142 47.00(46.87) 3.48(3.45) 19.34(19.46)
5h White solid 39 232—234 45.13(45.02) 3.12(3.17) 18.57(18.67)
5i White solid 57 124—125 45.28(45.14) 3.35(3.30) 18.64(18.75)
5 White solid 43 131—132 45.28(45.46) 3.35(3.41) 18.64(18.55)
5k White solid 46 134—136 45.28(45.42) 3.35(3.29) 18.64(18.71)
51 White solid 62 144—146 42.07(42.18) 2.91(3.00) 17.32(17.21)
5m White solid 51 124—126 41.22(41.14) 3.05(3.12) 16.97(16.88)
5n White solid 65 134—135 41.22(41.37) 3.05(2.99) 16.97(17.06)
50 White solid 46 140—142 41.22(41.35) 3.05(3.00) 16.97(16.91)
5p White solid 52 159—161 48.42(48.53) 4.06(4.12) 18.82(18.90)
5q White solid 53 114—115 48.42(48.26) 4.06(4.11) 18.82(18.77)
5r White solid 59 221—222 48.42(48.58) 4.06(4.12) 18.82(18.74)
55 Yellow solid 38 132—134 44.25(44.06) 3.28(3.32) 21.25(21.17)
5t Yellow solid 36 165—167 44.25(44.38) 3.28(3.22) 21.25(21.35)
5u White solid 51 182—184 39.71(39.58) 3.09(3.03) 23.15(23.24)
5y White solid 70 126—128 44.20(44.33) 4.24(4.29) 22.09(22.15)
5w White solid 77 125—127 42.38(42.50) 4.38(4.41) 22.81(22.88)
5x White solid 70 154—155 40.67(40.83) 3.98(4.04) 23.71(23.60)
Table 2 'H NMR and “C NMR data of compounds 5a—5x
Compd. 'H NMR (400 MHz, DMSO-d,) , 8 C NMR(101 MHz, DMSO-d,), 8
5a  12.07(s, 1H), 9.22(t, J=6.0 Hz, 1H), 7.82—7.78(m, 2H), 7.62 169.44, 168.60, 163.67, 158.46, 149.47, 149.31, 142.81,
(s, 1TH), 7.57(s, 2H), 7.42(t, J=7.6 Hz, 2H), 7.32(t, J=7.4 134.45, 129.32, 128.41, 126.22, 109.22, 109.01, 62.58,
Hz, 1H), 7.08(s, 1H), 4.13(d, J=5.8 Hz, 2H), 3.85(s, 3H) 4221
5b  11.97(s, 1H), 9.30(t, J=6.0 Hz, 1H), 7.64(s, 2H), 7.45—7.42 169.78, 168.65, 163.79, 157.61, 149.42, 149.08, 142.65,
(m, 1H), 7.28(s, 1H), 7.28—7.21(m, 3H), 7.06(s, 1H), 4.14 135.89, 134.58, 131.23, 129.71, 128.43, 126.42, 111.97,
(d, J=5.8 Hz, 2H), 3.84(s, 3H), 2.35(s, 3H) 108.02, 62.58, 42.26, 21.10
Sc  12.08(s, 1H), 927(s, 1H), 7.65(s, 3H), 7.61(d, J=8.2 Hz, 169.64, 168.64, 165.11, 163.76, 158.46, 149.51, 142.81,
1H, 7.57(s, 1H), 7.32(t, J=7.6 Hz, 1H), 7.13(s, 2H), 4.21(d, 138.48, 134.43, 129.23, 129.08, 126.93, 123.43, 109.05,
J=6.3 Hz, 2H), 3.91(s, 3H), 2.67(s, 3H) 108.83, 62.62, 42.31, 21.56
5d  12.06(s, 1H), 9.24(t, J=6.0 Hz, 1H), 7.69(d, J=7.9 Hz, 2H), 169.53, 168.59, 163.69, 158.39, 149.46, 149.40, 142.83,
7.62 (s, 2H), 7.53 (s, 1H), 7.22(d, J=7.9 Hz, 2H), 7.09 (s, 137.73, 131.82, 129.88, 126.20, 108.87, 108.38, 62.57,
1H), 4.15(d, J=5.8 Hz, 2H), 3.86(s, 3H), 2.29(s, 3H) 4223, 21.24
S5e  12.19(s, 1H), 9.30(t, J=5.9 Hz, 1H), 7.97(dt, J=8.6, 4.2 Hz, 169.45, 168.68, 163.72, 157.96, 149.47, 142.98, 142.83,
1H), 7.62(d, J=2.3 Hz, 1H), 7.57(s, 2H), 7.47(qt, J=5.2, 2.9 130.23(d, J=8.5 Hz), 129.68, 12540, 116.81, 116.59,
Hz, 1H), 7.37(t, J=7.0 Hz, 2H), 7.16(s, 1H), 4.22(d, J=5.8 113.48, 113.35, 109.17, 62.61, 42.23
Hz, 2H), 3.94(s, 3H)
5f 12.12(s, 1H), 9.19(t, J=5.9 Hz, 1H), 7.74(s, 1H), 7.66(dt, J= 169.39, 168.66, 164.22, 163.64, 161.80, 158.55, 149.55,
7.8, 1.2 Hz, 1H), 7.64—7.58(m, 1H), 7.51(s, 2H), 7.49—7.41 148.01 (d, J=2.7 Hz) , 142.93, 136.86 (d, J=8.2 Hz) ,
(m, 1H), 7.14(td, J=8.6, 2.6 Hz, 1H), 7.08(s, 1H), 4.15(d, J= 131.35(d, J=8.3 Hz), 122.24(d, J=2.7 Hz), 115.07(d, J=
5.8 Hz, 2H), 3.86(s, 3H) 21.0 Hz), 112.81(d, J=22.9 Hz), 110.50, 62.56, 42.22
5¢  12.08(s, 1H), 9.21(t, J=6.0 Hz, 1H), 7.88—7.81(m, 2H), 7.60 169.48, 168.62, 163.69, 163.49, 161.06, 158.57, 149.51,
(s, TH), 7.54(s, 2H), 7.24(t, J=8.9 Hz, 2H), 7.08 (s, 1H), 148.33, 142.86, 131.11(d, J=3.1 Hz), 128.29 (d, J=8.3
4.14(d, J=5.8 Hz, 2H), 3.85(s, 3H) Hz), 116.15(d, J=21.6 Hz), 109.62—108.43(m), 62.58,
4223
5h 12.12(s, 1H), 9.21(t, J=5.9 Hz, 1H), 7.90(1d, J=8.8, 6.6 Hz, 169.42, 168.67, 163.66, 161.18(d, J=12.9 Hz), 160.77(d,
1H), 7.50(s, 2H), 7.49(s, 1H), 7.38—7.28(m, 1H), 7.16 (1d, J=12.6 Hz) , 158.67 (d, J=12.8 Hz) , 158.02, 149.54,
J=8.4, 2.5 Hz, 1H), 7.07(s, 1H), 4.15(d, J=5.9 Hz, 2H), 3.85 142.92, 142.16 (d, J=2.3 Hz) , 130.89, 119.06, 112.90,
(s, 3H) 109.21(d, J=11.6 Hz), 105.15(d, J=10.4 Hz), 62.55, 42.22
Chem. J. Chinese Universities, 2025, 46(5), 20240548 20240548(4/9)
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Compd. '"H NMR (400 MHz, DMSO-d,), & C NMR(101 MHz, DMSO-d,), 8
5i 12.00(s, 1H), 9.30(t, J=6.0 Hz, 1H), 7.63(dd, J=7.3, 2.5 Hz, 169.79, 168.74, 163.87, 157.74, 149.30, 145.90, 142.53,

5

Sk

5l

Sm

Sn

So

Sp

Sq

Sr

Ss

St

Su

1H), 7.61(s, 2H), 7.54(s, 1H), 7.51(d, J=2.1 Hz, 1H), 7.38
(td, J=4.7, 2.2 Hz, 2H), 7.05(s, 1H), 4.14(d, J=5.9 Hz, 2H),
3.84(s, 3H)

12.18(s, 1H), 9.18(t, J=5.9 Hz, 1H), 7.94—7.86(m, 1H), 7.79
(s, 2H), 7.53—7.34(m, 4H), 7.07(d, J=4.4 Hz, 1H), 4.14(d,
J=6.0 Hz, 2H), 3.85(s, 3H)

12.08(s, 1H), 9.21(t, J=6.0 Hz, 1H), 7.84—7.78(m, 2H), 7.66
(s, 1H), 7.53(s, 2H), 7.49—7.43(m, 2H), 7.07(s, 1H), 4.14
(d, J=5.8 Hz, 2H), 3.85(s, 3H)

12.19(s, 1H), 9.17(t, J=5.9 Hz, 1H), 8.07(d, J=2.1 Hz, 1H),
7.83(s, 1H), 7.80(dd, J=8.4, 2.1 Hz, 1H), 7.67(d, J=8.4 Hz,
1H), 7.43(s, 2H), 7.06(s, 1H), 4.13(d, J=5.7 Hz, 2H), 3.84
(s, 3H)

12.02(s, 1H), 9.34(t, J=6.0 Hz, 1H), 7.75(d, J=8.0 Hz, 1H),
7.66(s, 2H), 7.59(dd, J=7.7, 1.8 Hz, 1H), 7.52(s, 1H), 7.48
(t, J=7.6 Hz, 1H), 7.35(dt, J=7.8, 3.9 Hz, 1H), 7.09(d, J=4.3
Hz, 1H), 4.18(d, J=5.9 Hz, 2H), 3.89 (s, 3H)

12.17(s, 1H), 9.17(t, J=5.9 Hz, 1H), 8.04(t, J=1.9 Hz, 1H),
7.82(dt, J=7.7, 1.3 Hz, 1H), 7.77(s, 1H), 7.50(dd, J=8.2, 2.0
Hz, 1H), 7.44(s, 2H), 7.38(t, J=7.9 Hz, 1H), 7.07(s, 1H),
4.13(d, J=5.8 Hz, 2H), 3.84(s, 3H)

12.11(s, 1H), 9.22(t, J=6.0 Hz, 1H), 7.77—7.71(m, 2H), 7.67
(d, J=1.3 Hz, 1H), 7.60(d, J=8.6 Hz, 2H), 7.55(s, 2H), 7.08
(s, 1H), 4.15(d, J=5.8 Hz, 2H), 3.85(s, 3H)

12.00(s, 1H), 9.24(t, J=6.0 Hz, 1H), 7.91—7.84(m, 1H), 7.63
(s, 1H), 7.57(s, 2H), 7.33(t, J=7.8 Hz, 1H), 7.12(d, J=8.6
Hz, 2H), 7.04(t, J=7.5 Hz, 1H), 4.18(d, J=5.9 Hz, 2H), 3.89
(s, 6H, 20CH,)

12.20(s, 1H), 9.29(t, J=5.8 Hz, 1H), 7.62(s, 1H), 7.41 (s,
1H), 7.39(s, 2H), 7.31(d, J=8.0 Hz, 1H), 7.14(s, 1H), 6.90—
6.86(m, 1H), 6.86(s, 1H), 4.18(d, J=5.8 Hz, 2H), 3.89 (s,
3H), 3.76(s, 3H)

12.02(s, 1H), 9.22(t, J=6.0 Hz, 1H), 7.73(d, J=8.5 Hz, 2H),
7.59(s, 2H), 7.45(s, 1H), 7.08(s, 1H), 7.00—6.91 (m, 2H),
4.13(d, J=5.8 Hz, 2H), 3.85(s, 3H), 3.76(s, 3H)

12.07(s, 1H), 9.17(t, J=5.9 Hz, 1H), 7.90(d, J=8.0 Hz, 1H),
7.76—7.70(m, 2H) , 7.63—7.59(m, 1H), 7.53(s, 1H), 7.39(s,
2H), 7.04(s, 1H), 4.13(d, J=5.8 Hz, 2H), 3.83(s, 3H)
12.20(s, 1H), 9.18(t, J=6.0 Hz, 1H), 8.61(t, J=2.0 Hz, 1H),
8.24(d, J=7.9 Hz, 1H), 8.15(dd, J=8.3, 2.3 Hz, 1H), 7.88(s,
1H), 7.70(t, J=8.0 Hz, 1H), 7.39(s, 2H), 7.06(s, 1H), 4.13
(d, J=5.8 Hz, 2H), 3.84(s, 3H)

12.28(s, 1H), 9.20(t, J=5.8 Hz, 1H), 7.91(d, J=3.4 Hz, 1H),
7.84 (s, 1H), 7.78 (d, J=3.3 Hz, 1H), 7.48(s, 2H), 7.08 (s,
1H), 4.16(d, J=5.8 Hz, 2H), 3.88(s, 3H)

11.76 (s, 1H), 9.23 (1, J=6.0 Hz, 1H), 7.74 (s, 2H), 7.05 (s,
1H), 6.81(s, 1H), 4.06(d, J=5.9 Hz, 2H), 3.83(s, 3H), 1.92
(t, J=4.7 Hz, 1H), 0.84(d, J=8.4, 2.3 Hz, 2H), 0.66(d, J=4.9,
2.1 Hz, 2H)

133.25, 131.54, 130.72, 130.13, 127.92, 113.82, 108.18,
62.62, 42.24

169.27,
136.52,
109.61,
169.44,
133.33,
42.22

169.22,
135.07,
109.66,

169.85,
135.62,
107.90,

169.26,
136.74,
109.66,

169.44,
133.69,
42.22

169.59,
142.80,
108.80,

170.18,
139.93,
109.33,

169.49,
142.82,

168.61, 163.60, 158.53,
134.10, 131.23, 128.11,
62.53, 42.19

168.65, 163.69, 158.63,
132.89, 129.33, 127.96,

168.62, 163.58, 158.65,
132.08, 131.52, 130.64,
62.52, 42.17

168.77, 163.84, 157.78,
133.86, 131.83, 130.45,
62.63, 42.30

168.59, 163.60, 158.52,
131.50, 131.00, 128.82,
62.54, 42.18

168.66, 163.68, 158.64,
132.23, 128.26, 121.50,

168.53, 163.73, 156.99,
129.55, 129.41, 122.89,
62.61, 55.88, 42.29

168.40, 162.78, 160.05,
135.88, 130.32, 118.52,
62.79, 55.42, 42.24

168.53, 163.66, 159.49,
127.60, 127.29, 114.65,

55.59, 42.22

169.28,
143.02,
109.61,
169.31,
142.86,
109.70,

169.34,

168.67, 163.60, 158.27,
133.20, 131.42, 129.92,
62.52, 42.14
168.65, 163.73, 158.81,
135.91, 132.30, 130.98,
60.31, 42.18

168.82, 163.65, 162.33,

149.57, 147.70, 143.01,
125.93, 124.70, 110.54,

149.48, 148.09, 142.84,
109.91, 109.10, 62.60,

149.57, 146.72, 143.03,

12791, 126.21, 111.08,

149.41, 147.62, 142.62,
128.37, 121.87, 113.50,

149.56, 147.58, 143.00,
125.05, 122.70, 110.51,

149.50, 148.14, 142.88,
109.97, 109.12, 62.58,

156.94, 149.52, 145.32,
121.02, 112.64, 112.13,

158.24, 149.22, 148.17,
114.19, 111.34, 109.77,

158.32, 149.51, 149.22,
108.90, 107.28, 62.57,

149.59, 148.96, 145.28,
128.66, 124.58, 112.77,

149.42, 148.73, 146.88,
122.91, 120.58, 111.53,

159.00, 149.55, 144.35,

143.54, 142.96, 120.93, 111.81, 109.42, 62.58, 42.21

169.68, 168.26, 163.69, 157.84, 152.71, 149.40, 142.65,
108.29, 106.27, 62.56, 42.15, 12.22(d, J=10.0 Hz), 7.89
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Compd. 'H NMR (400 MHz, DMSO-d,) , 8 C NMR(101 MHz, DMSO-d,) , &

Sw 11.70 (s, 1H), 9.31(t, J=6.1 Hz, 1H), 8.03(s, 2H), 7.06 (s, 170.14, 168.44, 163.88, 158.04, 152.64, 149.34, 142.49,
1H), 6.83(s, 1H), 4.08(d, J=6.1 Hz, 2H), 3.84(s, 3H), 2.57 107.81, 107.00, 62.64, 42.25, 24.35, 13.76
(d, J=7.6 Hz, 2H), 1.15(t, J=7.5 Hz, 3H)

5x 11.70 (s, 1H), 9.36(t, J=6.1 Hz, 1H), 8.09(s, 2H), 7.10(s, 170.29, 168.42, 164.00, 157.91, 149.26, 146.44, 142.41,
1H), 6.84(s, 1H), 4.12(d, J=6.1 Hz, 2H), 3.87(s, 3H), 2.24 109.04, 106.87, 62.68, 42.25, 16.68
(s, 3H)

1.2.4  FEEHN bREE: S EEEERE (S, aureus) FIRIAFFEE (E. coli) , T ZGHRPE . i H 4R
PR BT (A A9 2R (MRSA) AT G5 7 B A i (FREC) , b 8 SCBE R it I B e 20 g it . LA
HRIETGHIR (Oxacillin) Fyxt BRZ , SR FHPAS R BEA0 22 A G0 00 MIC A, D3y s 2 BRSCik[ 25, 26 ).
AR T3 3.

Table 3 MIC values of different target compounds

MIC/(pg-mL™)

Compd. R
S. aureus E. coli MRSA FREC
Sa §\© 64 128 64 >128
5b CH, 64 >128 128 >128

5c ;g’@/cHg 128 128 128 >128
5d ;«i@\ >128 >128 >128 >128
CH;

Se ¥ 16 128 32 128

S5f ¥ : F 32 128 64 >128
Sg o 64 128 128 >128
QL
5h F 2 64 4 128
el
F
5i cl 32 128 32 128
¢
64 >128

5 o UCJ 64 >128

5k ;\©\ 128 >128 >128 >128
cl

51 ;3\©[Cl 64 128 128 128
cl

Sm Br 32 128 64 128

Sn }3\©/Br 64 128 64 >128
50 f\@\ >128 >128 >128 >128

Br
S5p OCH; 32 64 32 128
0

Chem. J. Chinese Universities, 2025, 46(5), 20240548 20240548(6/9)
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MIC/(pg-mL™)
Compd. R
S. aureus E. coli MRSA FREC

¥ OCH;
5q O/ 64 >128 64 >128
e
5 64 128 64 >128
OCH;

NO,

55 ‘f@ 4 64 8 128
¥ NO,
51 @( 16 64 32 >128

WS
5 0.25 32 2 64
" \V;
Sv ?SW 0.5 32 2 64
Sw C,H; 32 128 64 128
S5x CH, 64 >128 128 >128
Oxacillin 0.5 16 >128 64

2 SHREHE

21 EREFRIE

FE10~15 CF, VA 1,2-Z“R K NER, EuNAZERR ], P(OC,H,) ;A BKHA, Hrial{k 15 DM
Sl AR 2, A BHEFCER . RS PRI 4, LHATU M45457, DIPEA 48R, a4k 3
5 Boe- &R, FRELE =5 SRR Boe TRAP, WCREL R, AIIK 72%. TEdl# LG5 0t, LADUE K
WA L, EGN ERER ], £E 0~5 "CF L, 16 PEER B4 2 5 ik 4 A, ®I= 92, RO 5
K.

DIMEEH 5a ], 76 'H NMR H, 8 12. 07 b i FRLUGh mEMA e e H A R IS0, 8 9. 22 Ab i) — IRy
WE Jl T H A WG IS, & 7. 80 Ab A AU M R 34 | 2 511 6 5 H YIRS, 8 7. 62 &b iy LI Ay it IR 2544
WEMR IR | 557 H AW IS0, 6 7. 57 b iy BRI Ry 24 i H B9 R e, 8 7. 42 Ab i) = F WA R IR | 35 Al
557 H Mg, 8 7. 32 4b i) = FE I R 2R IA I 45 H MG, 8 7. 08 Ab %) BRIG S 2 JEWEME IR | 545
A0 H AW | 8 4. 13 b i RIS 45 /6 v CHL, P IR IS0 06, & 3. 85 Ab iy LI Sy R AR H A R i e . A
BCNMRH, 6 42. 21 K CH,IIAL2A0i %, 6 62. 52 1 OCH, BRI , 8 109. 01 A AR IKE5HE HHsEmE 3R |-
550 BRI WO, 8 109. 22 SRy Z SEWEME IR | 5557 AR e W AT 0, 4 7 Al FHOULBRE ik 7 & 126. 22~
163. 67 Z[f], 8 168. 60 F1169. 44 &b 435124 2 ATl e Bk i S i 0
22 RIKGEHIRET

R T AE B R E SR EER , B G 5ORBUE AR RS K1, TE LR TR | Ak
M C LR AR ARG EE . LB St IARZS DL 1, 2 ik )E =R R, 2 PL(no. 2),
a=0. 85068 (4) nm, b=1.01016 (5) nm, c=1.14451 (5) nm, «=85.614 (4)°, B=86.076 (4)° , y=
81.347(4)°, V=0.96784(8) nm’, Z=2, T=169.99(10) K, u(Cu Ka)=4. 064 mm™, D, =1. 547 g/em’,
iR 6253 4~ (7. 76° <20<147.088° ) , ME— 4 3757 4~ (R,,=0. 0688, R.,,.=0.0608) , T Z: ") R,
0. 0696[1>20°(1) ], wR, 0. 1938.

i RZER 3BT 2R WY, AR v i Tk v i AU S i A R A TR A 5 A Ah T RO, HC2s Rl g LAy
MR T ZF . R (CCDC: No. 2410754) A 38 3217 (5] ST S ARSI 2R 315
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Fig.1 Crystal structure of compound 5i

23 mEEE

MFE3ATLIFE W, 5 BAME YIRS, aureus I MRSA A 8 4FMHIE T . L&) Se, 5h, 5s, 5t,
5uF5v ]S, aureus HI MICAE AT 314 16, 2, 4, 16, 0. 25 F10. 5 we/mL, 1644 Su B0 BT PE DL T % 1R
ZHRIRVE AR, fbE W Sv 5 X BRZGH Y 5 K2 HARE A PIXT MRSA 9 MIC {EL/NF 5% B2 MR PG Ak, X i
HEAR, TEVMAEEYI5h, 5s, Su Sy B3, MICIEHA 314, 8, 212 pe/mL, it TXIEZE . %
Gb, ZIACEYIRTE. coli FIFREC MITETEESS . LB BN, ZISATEYIAEDTE 22 FCPHE 56 U7 T 2 4
KIS, LAY 50 fl Sy e R H
24 HIXBRDH

MIAREE R AR« KEZABABURA AP IE M , k&4 Se (2-90) T8 T 10549 56(3-510)
F5e(4-30) , ALEW 5tQ-SH) LS. aureus 7 MRSA P TALA 1 Su(3-FY 3L ) WU B4 3 16 Pk 5
W, WEEYISh(2, 4- 50 PTG ERAL A9 Se (2-50) Al Sg(4-50) AL ; Wi FRERESR S DU RIS
P, WG 5e(2-380) . 5(3-F80) . 5s(2-filHE ) F 5e(3-fs3E ), ELWEHE T~V FIBSR , Bo s poblchy

MIAREE R AR IR . PRIV, PUATETERELE, ifk &4 Su(WEmeIL ) A1 sv (RN L) s AL
FALAY) Sw( Z38) T Sx (L) 5 BEMESL (FLoC 2438 ) BUR HT R TG PEAL TR 3L S onER) MR N 3 (=00
W), RAE RS BR/NE R TR TR, 0T RE S HEbRES & 028 (BN A .
3 & i

iz 2 AP TR, B A R T 24 S5 F B A0 1) 5 B AR5 44 R e Jls I e A 240, i RAb B %t
B2 [RPHMETA (S, aureus T MRSA) A BT HIAE R, JCLAAE G4 Su il Sv 9GP AL, T MRSA i1
W3, HAHZY, AR AP R & i TR A .

X128 Rhttp: //www.cjeujlu.edu.cn/CN/10.7503/cjcu20240548.
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