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Figure 1 Inhibition of cell-wall synthe51s in sensitive bacteria by vancomycin
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Figure 2 a: The binding mode of vancomycin to NAM---L-Lys-D-Ala-D-Ala with five hydrogen bonds. b: Four hydrogen bonds between
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AU i A 25 /RS 8 (Nagarajan R, Schabel AA,
Occolowitz JL, et al. Synthesis and antierial activity of
N-acyl vancomycins. J Antibiot, 1988, 41: 1430-1438),
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) 25 B8 b 2R 25 SR F 0 PE B AR 10 5 2 £ (Nagarajan
R. Structure-activity relationships of vancomycin-type
glycopeptide antibiotics, J Antibiot, 1993, 46: 1181-1195).
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16 mg-mL") (Pavlov AY, Lazhko EI, Preobrazhenskaya
MN. A new type of chemical modification of glycopep-
tides antibiotics: aminomethylated derivatives of eremo-
mycint and heir antibacterial activity. J Antibiot, 1997,
50: 509-513)5
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Table 1  Structure and activity of typical N-alkyl vancomycin. a: Benzylpenicillin-sensitive Staphylococcus aureus X.1.1; b: Streptococcus

pyogenes C203; c: Streptococcus pneumonia Park; d: Concertration of compound after 5 min iv

MIC/pg-mL" ED,/mgkg' x 2, s Serum/iv, rat
Compd. R - 5 . - BT
S.A.1 S.Py S.Pn S.A.1 S.Py S.Pn t,/h (5 min)/mg-mL
1 H(vancomycin) 0.5 0.5 0.5 1.8 0.8 0.9 0.75 160
2 n-C,H,, 0.13 0.06 0.13 1.8 0.65 0.68 34 203
3 CH,CH, 0.06 0.06 0.015 0.8 1.0 0.9 1.84 89
4 p-BuCH,CH, 0.125 0.125 0.125 0.7 0.4 0.8 5.4 156
5 p-BuOC H.CH 0.125 0.06 0.06 0.7 0.5 0.6 2.4 205
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B (MIC) VA 5 4 - R HH 48 7 AR AB0ER PR 4 %61 B ATCC
13709 FH 4 7 AT 24 1k 4 8 ' ATCC 33591 1 & 3%
i} 25k 22 7 BR B ATCC 5157573 4 55 K i 25 bk s ik

B KPB-01. /7 7 55 2 i 24k 36 /1% Bk B MGH-01 .
GEIRRE, R 2 ATA AL A SR IR FE S
B3 A S IS P, T EOG T 52 0 T B R I S R R
A AP PE (MIC 0.1~9.4 pg-mL™), M /3 B R
TR, MIC > 50 pg-mL" . FH A 6t s itk &4
1135 JE A T, R 22 5 T B2 25 T 24 1 PR 2 B R
PG o A B R A B 7 R 1T P AR FA
TAL G 6, FE7n 51N I HLAT I B i3 1 2 AR 1
BEMIRFFE 7 _Fo e A6 AN ) B fr B0 R e AL S )
FE R B A IR 73 A0, W — I K5 10 mg kg b &
WAER VERMRF W E > &8, 5 TR3Ib. 41K
W, 15 LA O AL A 0 12 R Hh Rk, HF D

Table 2 Structure and activity of carboxy-(C-) and resorcinol-(R-) substituted N-decylaminoethylvancomycin analogs. a: Staphylococcus

aureus ATCC 13709, methicillin-sensitive; b: Staphylococcus aureus ATCC 33591, methicillin-resistant; c: Enterococcus faecalis ATCC

51575, vancomycin-resistant (VanB); d: Enterococcus faecalis KPB-01, vancomycin-resistant (VanA); e: Enterococcus faecalis MGH-01,

vancomycin-resistant (VanA)
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Compd. R, R, a b ngn: d 3e
Sal’ S.a2 Ef1 E.f2 Ef3
1 Vancomycin 0.7 1 >50 >50 >50
6 oH 0.5 0.7 1 2.5 2.8
7 §=HN>"NMe H 1.2 1.5 1 3.1 3.9
8 §—N(CHoCH,OH), H 0.8 1.2 4.7 2.3 3.1
9 Byr " ~om 0.5 0.8 0.8 2.6 35
Ho 6n
OH C:)H
10 A OH H 0.1 0.2 1.6 3.1 3.1
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11 E_HN/\/COOH H <0.05 0.2 0.1 3.1 23
12 NG~ coon H 0.3 0.5 1.1 6.7 53
COOH
“ OH QH
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H
<
15 OH Nj/\COOH 0.2 0.5 1 13 9.4
oy COOH
16 OH L N(CH,CH,OH), 0.1 33 0.8 4.7 3.1
17 OH kHMN“"% 3.1 3.1 3.1 6.3 6.3
18 NN S H2C\N/\‘/‘\(\/OH 02 0.1 03 1.6 3.1

: h
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Table 3 Single-dose distribution study in the rat (i.v., 10 mg-kg™).
a: Values are percentage of 10 mg-kg™ dose, 24 h after dosing

Substitution Tissue distribution/%"
Compd. . Net charge - - -
position Urine Liver Kidney

1 - +1 65 <1 <1

12 Carboxyl (C) 0 67 11 6

6 - +1 16 16 6

9 Carboxyl (C) +2 23 30 9

13 Resorcinol (R) +2 23 10 3

7 Carboxyl (C) +3 <1 28 6

18 (C) +(R) +3 5 23 16

63 H—LEMML BT LRNMWBCLR, T
SR Ay IR L, SN SO R R B, R
PEAE R R 7 R B BRI 2K W 3E b, & AR R
WEMIN TR 4. RAWGERIER, WH FUER XL
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I MRSA [F196 M LLAL &4 6 58 3~5 5. SR I ER:
A X 2 35 1 A W 25 R 5 1) 25— T R O 1 3 A
SRR B S 27 AR AME YRS 55 . SR
I X el S W nt i 52 75 vk 8 2% I BR R R E MR AT AS
a6,

HETT e B 7 4k &9 21,24 A1 27 240 & W0 vE A 44
P o A AR BT . K B IR S 50 mg-kg™ f5 24 h
T 20 AP o A PRI R . R S B R, X =
MEAEWERE 6 ML, T2 7N T 5 far

Table 4 Structure and antibacterial properties of negatively charged derivatives attached to carboxyl group (C) or resorcinol ring (R) of

compound 6
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Compd R MIC/pg-mL"
: ! S.a.l S.a.2 Ef1 Ef2 Ef3
6 OH H 0.5 0.7 1 2.5 2.8
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~NH O O om
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H OH QH
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CO,HOH o
24 OH kN/\POSH2 0.6 0.8 1.6 6.3 9.4
25 o N7 POH, 23 3.9 47 13 9.4
PO;H,
OH OH
26 oH Nﬁwﬁ)\‘/\/c’” 1.2 0.8 1.6 6.3 6.3
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28 OH N CH 0.4 0.8 1.2 9.3 6.3
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Table 5 Single-dose distribution study in the rat (i.v., 50 mg-kg™")

for typical compounds

Substitution Tissue distribution/%

Compd. Net charge

position Urine Liver Kidney
6 - +1 16 16 6
21 Carboxyl (C) +1 58 6 3
24 Resorcinol (R) 0 40 5 2
27 Carboxyl (C) +1 72 4 1
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nism of action of oritavancin and related glycopeptide

antibiotics. FEMS Microbiol Rev, 2003, 26: 511-532).
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