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Figure 1 The mechanism of inactivation of erythromycin through intramolecular condensations
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Figure 2 Initial synthesis route of clarithromycin
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6-Oxime erythromycin

Figure 3 Synthetic route of azithromycin
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JD, Stephens RL, et al. Modification of macrolide anti-
biotics. Synthesis of 11-deoxy-11-(carboxyamino)-6-O-
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molecular Michael reaction of O-carbamates with an af-
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o v 1 R IR 46 5 ) A-66321 [8, R = -(CH,),Ph] *f
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leur application comme médicaments. EP596802-Al.
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IJM, et al. Synthesis and antibacterial activity of ketolides
(6-O-methyl-3-oxoerythromycin derivatives): a new class
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and -susceptible respiratory pathogens. J Med Chem,
1998, 41: 4080-4100). LA 1070 11 B X HI7E T 1147
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Table 1

75 P, /2§ Hoechst Marion Roussel 2 7] %f H: B FE A% 1k,
AW RU-708 (9) 1E ik — B & 1, RIS 3 0% 147
B R B IR S . P T SO
L < 5 TR RIS 248 e TR T ) AR R AT 24 (R il AT
73 ME) S BRI AW E (MIC). REMEMMEDY)
S EEESTE L

SRR, i Bt KIGATE (E. coli) FIH4
B VE (TR A2 415 RO 4 R T (MLS) #B % A I T
(MIC > 40 pg-mL™"), {H X} 75 53V (1T 52 218 3 Bk B
i 98 BEER B (ELHE M PR B AR) #E VETE, A Ik
BRI &P 12 CiE . IR LAY 12~15 %5 T
TN 245 14D 5 8 % 33K B 1 Vs PR 59 T v bk AR R A B
117, HXF 3 S g I AT A s i T 117 SRR & A AR
&Pk (16) A1 =1 (17) 546490 11 (135 1 41
2, T PP (18) S MRS T 120 0 HUR K R R 2R A
WA 3-ME e 2, 5 1 B, I R = e CRARIE
KA ) Rk e K e Ak A5 4 19 X MLS i 24 1) 44 P

Structure and minimum inhibitory concentration (MIC, pg-mL™) of typical compounds for various bacteria. a: Streptococcus

pyogenes; b: Haemophilus influenza; c: Escherichia coli; d: Erythromycin susceptible; e: Constitutively erythromycin resistant; f: Inducible

erythromycin resistant

Staphylococcus aureus

Streptococcus pneumonia

Compd. R - S. pyo H i E c®
P Erys® EryRc® EryRi' P Erys* EryR¢® EryRi’ !
6 - 03 40 40 0.06 0.04 40 40 12 40
- 0.3 40 40 0.6 0.15 40 40 12 20
/N
1 . 0.04 0.08 40 0.02 0.02 12 0.02 0.6 40
A\
12 @ 0.04 0.08 40 0.02 0.02 2.5 0.08 0.6 10
|
N\
13 @[N> 0.04 0.15 40 0.02 0.08 25 0.04 0.6 10
|
Z N\
14 S 0 0.08 0.15 40 0.02 0.02 5 0.15 12 10
|
NN
15 Y 0.04 0.08 40 0.02 0.02 25 0.04 25 20
|
&
16 ©/<\/N 0.08 03 40 0.02 0.02 20 25 12 40
S
N\
17 ©/<\N—N 0.02 0.15 40 0.02 0.04 12 03 12 40
N
Ney
18 ©/<\N4N 0.02 0.6 40 0.02 0.02 0.6 0.02 12 20
N
sy
19 A \n 0.04 0.08 40 0.02 0.02 0.08 0.02 12 10
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PEFIRG B E) B~ H5O A0 IR FE (MIC,) F190% 1
RAMBEIRIE (MIC,,)-

FH T VP 335 1 1R T A e AN N PR R85 3 B DT 52 41
B RN B R G IO 98 4 BR 1 81 2R B A0 A0 K g i AT
B o 17 2 fizn, HMR 3647 5k 22 % f0s 7L A i 24 7
R ke 1 . e TR TR ) AR 1, B TR 4 A PR T 52 4
B 4 T SRR A, B ER A R R RN I K I
TR 11 90% il 4 B #f07E 1.2~0.02 pg-mL™" o
5.2 ARMTEMETEM  HEIEE RS [E BE M 06 B
MR, TP R T E R/ AR EE R AN
Y119 (] 50% 6 @ & (ED,, mg-kg"), 45 R E (&
3), FH 471 1A I G/ BRI ILRE , 19 FOVE M S e b B R
A2, BT AT A R AT R 2 . KL R R AT 2 B
BREAIE AN, 19 SRR T e hi s R 10 £5 . 19 X il
RBERR B (V5 5 1R AR P T 245 k) S g /0N BRL PR 3
ED,, % %l A 4.5 F1 6 mg-kg', 1M v $ 25 & Al b 75 55 &
50 mg-kg! FIE B AW AIEH . b 418 2 245 1l
BRI AR Y16 9T 7 AE 4~ 16 mg-kg' o X IV I
FFHE BRI /N BUEGS, (hA P19 3G SR T e fi 5 =
2~T7 1%, B &3 8 & 5 AR .
53 HRIAFEMR MEWI19ZE — A AN B
(ketolide), X BB/ 24 ok B304 TR 1) B B i ¥ =% o T Bk
A HIRIR P B, TR B 52 HE T R AL, € 44 N 28R 5
# (telithromycin). ZjAX3N /7514 R BH, Z 0 55 25
B/ 10mgke!, HAUC, = 17.2 pg-h-L!, ERZEYF
FIFE F = 49%, WHERF5E e, = 1h, C, 2.9 ngmL",

7 T RSN MICHE . R E £ B AUC/MIC 1 HAE 5
W25 300 RAF IR G« 28R 25 300 I H IR A
PRI E D 57%, 5 13 8 F 45 15 % 60%~70%, T2
Zia TSR EE, WEREEYY 10 he VEEFEHIE-
TR TN R M B R BEAT T I PRI 7T, AR B R
T2 M EUR RV R B AT, BRI ER
T 2001 4F & S E A [ At vt T, FH R IA T NI E K
G il 5 55
6 RABHESEFHNESERN

L1 %5 31 A ZE ) 5 32 #4248 6 1 40 A A MR A 1) R 2
bty (PTC) Ak (LAt /N 7r 7 AR 3R UMK AT B 2 AN
BRI, I T AME 2 FEE), BT R A
B4 &, Al tRNA A FE AL T 15 B e 1y 2% 0k 7 ik g%
K. J34h, RIFARIC % 28 T B84 50S 1t
WIE, WA TR N . B da R LLE R (SR F
TR (b () FERZREAR 1K) PTC 3801 5€ iz, 1 A (3
R AZRE R I BEIR OE B R E 17 . WA A ER
HRANFRORIAEARE G BHEE 1 IR H
F, Ze R 82 A 11 AL BE S 1 B8FE A752, S 4t 18
H 45 4 47 /. (Dunkle JA, Xiong LQ, Mankin AS, et al.
Structures of the Escherichia coli ribosome with anti-
biotics bound near the peptidyl transferase center explain
spectra of drug action. Proc Nat Acad Sci U S A, 2010,
107: 17152-17157). &l 4b 2 R F| 8 = 5 K H 61
PR 508 &5 5 i) 4k I, W LA 5 A7 A it 4L i 5
(58 540 IE HLA 5 G2505 I BERR IR R A2 B T 45
BB A5 A2085 Il A2086 [F IR IS 1) N J5 1 Sl
g5y . TALERR 3 A7 DKL LI IE 5 U2609-A752 1)
Watson-Crick FIB %] & &, #N T 4&fe.

KT G 5T 25 /& T A2058 22 57 B G, Bl#
A2058 [¥] N6 ¢ H H A0 56 75 BAHE A0 R N- YL BRIE S, 28
M B R A ORFF X RN, 2 T4 & kb K

Table 2 Extended in vitro evaluation of compound 19 (HMR 3647, MIC, /MIC,,, pg'mL™")

Compd. Staphylococci Streptococci S. pneumoniae H. influenzae
EryRi EryRc EryR EryRi EryRc PenR AmpRi AmpRc
7 (CLA) 40/40 Not test 1.2/40 40/40 40/40 0.3/40 1.2/5 2.5/10
8 (AZI) 40/40 Not test 10/40 40/40 40/40 2.5/40 0.15/1.2 0.3/1.2
Ampicillin Not test Not test Not test Not test Not test Not test 0.3/0.6 1.2/10
19 0.08/0.3 40/40 0.02/0.08 0.005/0.02 0.04/0.3 0.005/0.15 0.6/1.2 0.6/0.6
Table 3 In vivo evaluation of compound 19 against Gram positive pathogens and H. influenzae, ED, in mice (mg-kg™)
Compd. Staphylococcus aureus Streptococcus pneumoniae Haemophilus influenza S. pyogenes
EryS EryRi EryS EryRi EryRc AmpRfA(-)  AmpRA(+) EryS

7 (CLA) 6 55 7.5 >50 >50 71 >300 120 16
8 (AZI) 30 >100 6 >50 >50 56 145 94 16
Ampicillin Not test Not test Not test Not test Not test 5.5 39 >600 Not test
19 10 4.5 1 4 6.5 68 40 57 16
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Figure 4 a: An overview of the antibiotic binding sites within the 50S subunit. Erythromycin (green) and telithromycin (pink) are shown

as stick models. Ribbons denote the sugar phosphate backbone of 23S rRNA with nucleotides, the location of the peptide exit tunnel is

labeled "exit". b: 2D representation of telithromycin and bases within the macrolide binding pocket. 29-OH to 2058/2059 hydrogen bonding,

stacking between telithromycin's ARM and A752-U2609 WC base pair, and ionic interactions between telithromycin's 39-protonated dimeth-

ylamine and G2505
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¥ 3 712 (GCMC/MD) 43 F 15 2 (1) 4F B (Small

MC, Lopes P, Andrade RB, et al. Impact of ribosomal
modification on the binding of the antibiotic telithromy-
cin using a combined grand canonical Monte Carlo/
molecular dynamics simulation approach. PLoS Comput
Biol, 2013, 9: €e1003113).



