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Abstract Tylosin, as one of the important members of 16 membered macrolide antibiotics, has been widely used in the
treatment of infectious diseases caused by gram-positive bacteria and mycoplasma, but has little therapeutic effect on infec-
tious diseases caused by gram-negative bacteria and drug-resistant bacteria. At present, one of the purposes modifying tylosin
is to expand its antibacterial spectrum. In this paper, using tylosin and its hydrolysate decarbomycin tylosin (desmycosin) and
5-O-mycaminosyltylonolide (OMT) as mother nucleus, 18 new tylosin semisynthetic derivatives were designed and synthe-
sized by modifying the C-20 position, introducing side chain containing 3-quinoline or 3-pyridine, and then their antibacterial
activities were evaluated. The target compounds were confirmed by '"H NMR, 1*C NMR and HRMS. The in vitro anti-sensitive
bacteria activity showed that 20-deoxy-20-(N-p-fluorobenzyl-N-(1-(3-quinolyl)-1H-1,2,3-triazol-4-yl)methylamino)-5-O-my-
caminosyltylonolide (4g) performed the most prominently. Minimum inhibitory concentration (MIC) values of compound 4g
against S. aureus and E. coli were << 0.0625 and 4 ugemL '. The in vitro anti-drug resistant bacteria activity showed that
MIC values of compound 4g against S. hemolyticus and E. coli were << 0.0625 and 8 ugemL '. This provides a theoretical
basis for further structural optimization and discovery of novel tylosin derivatives with wider antibacterial spectrum and better
antibacterial activity.
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KA WEERIUE RN ) Z PR —,
W TiR7T i< B O R I BR A i S8 BEBKR TR AR AT 1
SR ARG, 514, 15 TR A BRRITER
L, 16 o RN EERGTAE R AR &A=,
W BAT B BRI BN SR RAEE R 290 T A
TER/ING eV T 2 AR i 25 5500 ki, AT {3 16
To R A BESRGTAE R MW T M AR B H AT T I
IRI) 16 JTCRIAWBERFUERA LN RIAFLER
RbER. BiekER. REERNLEER, UWLES
WHIKRER, PHER. BREEMBEH D HEE
KRR LIz ER, 51 1970 4
FE WM B HEAE A D9 AT S I DA IR, AN
A 2 PR A T AN P 70 5 22 IRk A DU 1, X
SCIRAMR L BT AT L Bk ORI R A A R R
0 P, (EDR 22 PRI A B AT 24 1 5 A SRR e P
T = ASAT VR T BRI,

N B e R A 2 R RN 245 B (76T RCR, Wt
FEANTNZ IR R S AT AEYEAT T 450G, Tsutsui
SRR P ot Bk 15 A9 782 2 o e 110 R o 5 N KA
W, sedf, mEmpkondE, Hep b a9 1A (& DX g3
03] 5 R T AT S i BR B P A B A 4 . Hong ¥R
HIARET 5-O-BREHHEZR SN BROMD M B KL RS
JHT R 9-0-95 B NG ATEY), 5% REZRA OMT A
Bt AL TAN TV (18] 1) 508 2 B HE A DL BSR4 1
PURAEE, JF ELBE w6 K 9 BRI 26 1 (10 T 0 i 1k
AT I A IV AT RPE IR ST, 4R

I MIC (S. aureus): 0.098 ng/mL

XAV S R FEAZE A 50S RIS V1)
A2058 FIEE R 11 ) A752 FECER AR, X SeAl HAE
F 7107 B2 A &) B A b b v 1 1 S A

BT ARSI 0 SR SRR, — e 05 i
WEMHE ST, HE5SMARMEEZAEE,
HERME) iz g, b 1H-1,2,3- = Z A
VEPUAE ZR I 45 1, = 2 P2k & 1 2 2 )
A3 Kolb Fil Sugawara 514104 Anti-1H-1,2,3- = %M
H1 Syn-1H-1,2,3- =Z M FF 8L 5] X OMT 1 C-20 iz,
gh IR = BRI B R, R T
VERH Anti-1H-1,2,3- =% Ml — D50, fER R K.
Desmycosin fll OMT 1] C-20 17 5| N\ Anti-1H-1,2,3-=%
e, BHA R T I8 ANBNBZR IR W R AT A, HeR AR
WM REE MR 8 PRl B PR TG . DU sLh 2k
BRI, KEBA IR 438 08 2 BRI B A B bt
B R, Hrh &) de M 4g W& B OB ERE . K
T B R0 2 i 245 A LA R G P B s .l S R AL
EYITE C-20 ALEIANASFZE FIXF BU TG HE IR, 4T
FORY RO R IR, DASRAS BU A 76 M B8 45 1 H AR &
W, [RVESS SR R0 B 15 P 07 028 () 259 T AR & $R it
1IE B

1 GRS

1.1 BirtEMNER
FEFLULEWFR, UZESREZ. Desmycosin A1 OMT

250
,N\/g/N‘/

IV MIC (S. aureus): 0.2 pg/mL

B1 e I~1v Mg

Figure 1 Structures of compounds I~1V
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RBEERR, FEH C-20 Ar 5] N ek L e U B 25 4, Wit
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& 2b~2j B)E BCR H SCERIRE 9 77724705, R r iz
ST RIR, CREEEE TR, 3 DAL S N AR
A, T 0 CTEEEMRAAIR, RNEREPEEY
2a~2j. LA 3-ZFEvEmKER 3-Z BLnbne A Aa E R, 1R
10% L BRI 5 NaNOL /K IR R A2 R R B, 1E=
B SSBEMMRERN, &8 F k- 1ECky : V=
114,V VELRS 3-BEEMREL -2 ELE. (L5
3a~3n MIH KA click w0, PLPY SR I B
TEEFKAE P, B RN T K B B A A Ak R 4
PEEAR 551, 2a~2j 55 3-S5 EMRER 3-8 HUIEIE 7L = iR
T 1 h BP] Bi5e 4, M=V H CR CBEFT K AR AT
FRIAGEE, BicREs, W 2007 86%). HEEL
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Scheme 1  Synthetic route of target compounds 4a~4r
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Table 1 Antimicrobial activity of compounds 4a~4r

MIC/(ugemL 1)

B 0VR T BR 1A TP B U PR TE AR, AR T RS 40
24 1 T AR P M, ek K g R T S (8
pgemL DR T X M2 B oK B (32 pgemL ™), X L1
%) BRI 1P # S ME A IF (MIC <0.0625 pgemL 1), 1
TR RIEZG. KA AY 4e F1 4g TEPUH 25000 72 07
T LA T (1 B ANME.

R3 AT CCAT 8 A il 56 57 JAd 4 I @

Table 3 Partial derivatives of Pasteurella and Mycoplasma
hyopneumoniae results

MIC/(ugemL ")

Compd. Pasteurella Mycoplasma
Tyl >32 25
Tim >32 1.56
OMT 32
4a 8
4c 8 1.77
4d 16 2.19
4e 16 0.175
4g 4 0.125

Compd E. coli S. aureus
Til 1 1
Tyl >32 4
OMT >32 0.5
Des >32 4
4a 8 <<0.0625
4b 16 0.5
4c 8 0.5
4d 32 1
4e 8 <<0.0625
4f 8 0.125
4g 4 <<0.0625
4h 16 <<0.0625
4i 8 0.25
4j 16 0.5
4k 32 32
4] 16 4
4m 16 8
4n 16 8
40 >32 2
4p >32 2
4q >32 1
4r >32 1
4 “—" as no antibacterial activity.

R 1 AR, KES L EPXS S. aureus 1 E. coli ¥
R —E RIPIRTENE. KA, BRAMEANTEY) (4o 4p)
F1 Desmycosin A7TAE¥)(4q~ 4r) B/ NI E 55 RE 252
SREFEALL, XIS, aureus PURTEEIE R 2~4 £, (HX)
E. coli FIPUHTE LR A A, OMT 1744 (4e. 4g) 5 4o
4p Fl 4q. 4r MLk, 5t S wreus A1 E. oli PTG K
MEFEHE =, PIRER 2R AR R 3 LA Desmycosin 4514 HHf%
ISR YN E. oli A0S, ureus PUETE .
d4a~4n FRY|HH G| NG EMNEE AT A RIS TR
(P AE 22 TR 9 T AR 22 DB B PR 1, e &4
de A1 4g XF S aureus WIfEe/MEIREMIC)<0.0625
pgemL L AT 2R B e X B2, i 5] N kL e ] B
AT AR RE e mr i 22 IR FH P B s k.

K2 LBV de F0 g SHVURKIT 24 AR I BUBE R

Table 2 Antimicrobial activities of compounds 4e and 4g
against four resistant strains

MIC/(ugemL 1)

Compd. = F coli SCISL Fbeds  P254 S, aureus
Tim 1 32 >32 32 >3 >3
Til — — 16 32 >3 >3

4e 0.125 8 >32 >32 >32 >32
4g  <0.0625 8 >32 >32 >32 >32

4“—" as no antibacterial activity.

H3 2 W50, (L&Y 4g X LA BEBR R  IHERE 14
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@ “—” as no antibacterial activity.

21 MBS T AP Tk, 3k — 5 MR R i R 5
HH A ont B2 RO B8RO it 48 S SR AR R s 1, 5
SHRZGHIEL, LAY 4a A e P4 1 %6 B AT 1 10400
ST, H MIC ¥4 8 pgemL ™!, WL&Y) 4g 1) MIC
N4 pugemL !, FFHACEW dg X8Il 5 SR AR A
RIHHIER, R T X2 2 R R A K A
1.3 KR
I H RS VIPTR IS R 2 b, A ROC R
Kl 2 B,
Aromatic group substitution was better than alkyl group
substitution on N atom, both electron-absorbing group and

electron-donating group could improve antibacterial activity,
and p-fluorobenzyl group was the best

R1 N:N\”—x‘\
AL U UN-RE
R \{20 Y

Quinoline is a neces-

| sary group for improv-

Ko : N_ing antibacterial activity
A

!

The removal of mycinose and mycarose could
obviously improve the antibacterial activity

B2 HALEWIIHEEE R

Figure 2 Structure activity relationships of target compounds
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TR 2 G Y TR R A 2 R B T RS A A
C-20 P5I N 3-MERRMISE LL 3-nme (e 5 A R T4 K4t
Bt AN, C-20 AL5I NI 3-8 b N-55 7 AR
T N-Be AR, Hr 2R FR b 5] N 2 = U
oF BT G R e R S T LA re R B 1 e B O
HoAr I N- S 0 S iy 7 ORI AR B S iR AR B2
PCAT B (A, e L v T i 24 VT AR PRI A v 1 B
WS, K AT (8 pgemL ) RN A 4 A BR B
(<0.0625 pgemL ).
1.4 HFxEfR

T HEAEY 4g BA SPURTEERRE, Bk
NI RS AL KR, IR 4g 5K E
FFER 508 K EE (1) S A 25849 (PDB:3ofr) IEAT 701X

B3 & ag 5KIGAT B RZ R 50S KT 2 4 45 4 (PDB:

3ofr) 4 F R HEE

Figure 3 Molecular docking diagram of compound 4g with the
crystal structure of E. coli ribosomal 50S large subunit (PDB:
3ofr)

i SYBYL-2.0 #4770 T X a0 3 o, Btk
E W) 4g IR B R NE b C-2 0 25 5B AR 45 /IR V 1%
HIRTREE A2058 TR EBEIE . hab, C-20 for {4 %05
T5 A2002 TEMEREIER; C-23 frfdkm 45 F 381
A752. AT751 Fl G748 TR 25 s A, X4zt R B,
1B WD RENE 1 N5 A R A B AR 45 607 A, B9 41 B
MR G ), XM AR iR A EA &
PR I 1 ) SRR

2 g

Wit T 18 NEA = AMEUR A R AW R
P A RATEY, WK TGP PR S, KIAE
OMT [ C-20 i b5 N5 il 14k &4 4a~4j LLEit
BEMEEITE &4 dk~dn 5T KA HEARMERR . &35 5
HIEK P AR R AT B s A EIE ), R EY) 4g Xf
TR} 243 B AR T I ) ) K B R K B A T H e RO e,
B/ MR EE 73 5109 <<0.0625 T 8 pgemL ™!, X A&l 4
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SCIRAAI B /MR E Y 0.125 pgemL™!, HIRALT Py
AN L. IZBE AR AR ZI R IFE R LT EY
Rt T EENSHELE.

3 B
3.1 R 5EH

X-5 B RIS R 8 AN 85-1 BUSEAE TP HE A
DF-101S ZY4E IR IR G S i PE 2% . i o HE TS0
DZF-6050AB B! B2 46 UV-2550 B A Hr 4%
400 M Hz 8 SAZHESLIRAX . BHC-1300A, 2540315 2 4
i GNP-905C 1 7K A iR 175 7240 A XK 96-8 kv 2%, H
BRI 77 A 20 1 5 B 24 0 B PR s o A 4l S
MR, ToAKRFNII L BT P,
32 ZWHE
321 s 1 a9A R

3-BEEMAI A R K 3-EIEEE(6.936 mmol)iE
T 10%HIERBREW(10 mL)H, VK24 5 ISR N
T (6.824 mmol) M2 M R BIRH, #idE 1h 5, B
RIFE =R, B BEAH(13.86 mmol)iE T 10 mL /K,
2N, EiR TR 1 h, RO (TLC) IR
RLTEA G, IINVFIRRBR A/ 0 pH 2 8, I
TRMGEEERUKA, ANAERIEK NaSO, F-HEdhE, 1
JEZETAFH M. & - 1k e E 4 i B e,
I H 87%. m.p. 79.2~81.7 ‘C; 'H NMR (400 MHz,
CDCls) d: 8.63 (d, J=2.5 Hz, 1H, quinoline-H-2), 8.09 (d,
J=28.4 Hz, 1H, quinoline-H-8), 7.77 (t, J=4.9 Hz, 2H,
quinoline-H-4, quinoline-H-5), 7.70~7.64 (m, 1H, quino-
line-H-7), 7.61~7.54 (m, 1H, quinoline-H-6); '*C NMR
(101 MHz, DMSO-ds) 0: 147.3, 143.6, 130.8, 129.4, 129.1,
128.5, 127.6, 126.0, 121.9. 53CHR[19]1FTiE —EL.

3-BRMEE A 3-2EINE A T AR 3-8
REMR, 733 A AE g, IR 83%. m.p. 83.6~85.3 C;
'H NMR (400 MHz, CDCls) J: 8.32 (dd, J=4.6, 1.4 Hz,
piperidine-H-2, 1H), 8.30 (d, J=2.4 Hz, piperidine-H-6,
1H), 7.28 (ddd, J=8.2, 2.6, 1.5 Hz, piperidine-H-4, 1H),
7.25~7.19 (m, piperidine-H-5, 1H); 3C NMR (101 MHz,
CDCls) §: 145.0, 140.3, 136.1, 124.9, 123.1. 53C#k[20]
Frid—34.
3.2.2 ALbdh 2b~2j 694 Ak

N-H Bz (2a) T Fig G AR A IR A # Y

N-(H-2-H-1-F5) E-1-F%(2b): 4 1b (1.2 mmol)¥& T
ZNE0 mLyH, B R T 0 C NS INRAC A 1(0.2
mmol), FPLERERE AMIRA], =i N RN, KRB
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SERE, B OISR, K & Bk, KMHEH &
R R, & IFAPUHE, AHUAHAJEK NaSOs +
BeJE, g, FeRE AR BRI, R At R (e A
[EFF7: A iER(PE) LR AER(EA), Vi V=3:1~5"
117 B A s IR A 2b, WO 75%, BEIEEHHT T —H &
AV

&Y 2e~2j HIHRITIEIF 2b, 13 209R 55 R,
R 62%~T75%, BT F—5 K.
3.2.3  fLb4s 3a~3n 694 &

¥ 2a (1.67 mmol)¥& T T BE— /KR &R, Bl
JE R KNI BRERH(0.166 mmol) & L-Fiik If FR#4(0.833
mmol), HHETEEMRE, A 3-S5 kel 3-8 %0t
BE(1.66 mmol), EilRfiHEE RN L), BARETE
IINGE & Wi i, FKBEREA TG0, Al
FHRTE/K NaSOs T J5 e, ekt 28R b 25155, *r™
an FH S b - 1E Cbe 51 25 4 45 8 B (0 [ A V- FE -
N-[1-(3-FE IR 3L )-1 H-1,2,3- = %M -4-FE | i (3a), YR%
95%. m.p. 126.6 ~129.0 C; 'H NMR (400 MHz,
DMSO-ds) ¢: 9.48 (d, J=2.6 Hz, 1H, quinoline-H-2), 8.93
(d, J/=2.4 Hz, 1H, quinoline-H-4), 8.87 (s, 1H, triazole-
H-5), 8.13 (d, /=8.4 Hz, 2H, quinoline-H-5,8), 7.88~7.84
(m, 1H, quinoline-H-7), 7.77~7.68 (m, 1H, quinoline-
H-6), 3.83 (s, 2H, NH-CH:-triazole), 3.49~3.07 (m, 1H,
NH), 2.36 (s, 3H, CH3-NH); '3C NMR (101 MHz, DMSO-
de) 0: 148.4, 147.3, 143. 6, 130.8, 130.8, 129.4, 129.1,
128.5, 127.6, 126.0, 121.9, 46.6, 36.2. HRMS (ESI) calcd
for Ci3Hi4Ns [M+H]" 240.1249, found 240.1247. 53¢
BR[19]1 ik — 2L

&Y 3b~3n (G K ITEFREY) 3a.

N-{[1-(WEMk-3-F5)-1H-1,2,3- = %(Me-4- L FH 3 %
(3b): WIEME AR, R 87%. m.p. 126.8~127.5 'C; 'H
NMR (400 MHz, CDCls) d: 9.33 (d, J=2.5 Hz, 1H, quino-
line-H-2), 8.51 (d, J/=2.4 Hz, 1H, quinoline-H-4), 8.19 (d,
J=28.5 Hz, 1H, quinoline-H-8), 8.12 (s, 1H, triazole-H-2),
7.93 (d, J=38.0 Hz, 1H, quinoline-H-5), 7.81 (ddd, J=8.4,
7.0, 1.4 Hz, 1H, quinoline-H-7), 7.72~7.59 (m, 1H, quin-
oline-H-6), 4.05 (s, 2H, N-CHy-triazole), 2.73 (t, J=7.2
Hz, 2H, n-hexyl- H-1), 1.88 (s, 1H, NH), 1.64~1.47 (m,
2H, n-hexyl-H-2), 1.45~1.19 (m, 6H, n-hexyl-H-3.4,5),
0.89 (t, J/=6.9 Hz, 3H, n-hexyl-H-6); 3*C NMR (101 MHz,
CDCl) o: 148.4, 147.7, 143.0, 130.5, 130.5, 129.6, 128.2,
128.2, 127.4, 126.1, 120.0, 49.8, 44.8, 31.8, 30.0, 27.0,
22.6, 14.1. HRMS (ESI) caled for C;sHxNs [M+H]"
310.2032, found 310.2032.

N-{[1-(HEMR-3-25)-1H-1,2 3- = FMe-4-FE ) FFH IR 2
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2 (3e): WEOEAR, WE 91%. mp. 127.8~128.9 C;
'H NMR (400 MHz, CDCl;) d: 9.25 (d, J=2.4 Hz, 1H,
quinoline-2-H), 8.42 (d, /=1.9 Hz, 1H, quinoline-4-H),
8.11 (d, J=8.5 Hz,1H, quinoline-8-H), 8.10~8.07 (m, 1H,
triazole-5-H), 7.85 (d, J=8.1 Hz, 1H, quinoline-5-H),
7.77~7.65 (m, 1H, quinoline-7-H), 7.58 (t, J=7.5 Hz, 1H,
quinoline-6-H), 4.01 (s, 2H, N-CHa-triazole), 2.52 (t, J=
10.2 Hz, 1H, N-CH), 2.10 (s, 1H, CH,-NH), 1.91 (d, J=
11.3 Hz, 2H, cyclohexyl-H-2, cyclohexyl-H-6), 1.69 (d,
J=12.7 Hz, 2H, cyclohexyl-H-2, cyclohexyl-H-6), 1.57 (d,
J=12.3 Hz, 1H, cyclohexyl-H), 1.29~0.99 (m, 5H, cy-
clohexyl-H); '*C NMR (101 MHz, CDCls) 6: 147.7, 146.9,
142.0, 129.5, 129.4, 128.6, 127.2, 127.1, 126.3, 125.1,
119.1, 55.4, 40.7, 32.3, 25.0, 23.9. HRMS (ESI) calcd for
CisH2Ns [M+H]" 308.1875, found 308.1876.

N-3F 2 -N-{[1-(EMk-3-2%)-1H-1,2,3- = & Me-4-
SR HRE(3d): R Tl A, YRR 83%. mup. 126.9~
127.8 °C; '"H NMR (400 MHz, CDCl;) 6: 9.33 (d, J=2.2
Hz, 1H, quinoline-H-2), 8.51 (s, 1H, quinoline-H-4), 8.19
(d, J=28.5 Hz, 1H, quinoline-H-8), 8.16 (s, 1H, tria-
zole-H-5), 7.93 (s, 1H, quinoline-H-5), 7.86~7.74 (m, 1H,
quinoline-H-7), 7.67 (s, 1H, quinoline-H-6), 4.05 (s, 2H,
triazole-CHz), 2.58 (s, 2H, NH-CHb>), 2.31 (s, 1H, NH),
1.89~1.61 (m, 5H, cyclohexyl-H), 1.54 (s, 1H, NH-CH>-
CH), 1.21~1.18 (m, 3H, cyclohexyl-H), 0.99~0.94 (m,
2H, cyclohexyl-H); *C NMR (101 MHz, CDCl;) &: 147.1,
146.7, 142.0, 129.5, 129.4, 128.6, 127.2, 127.1, 126.3,
125.1, 119.2, 55.3, 43.8, 36.8, 30.4, 25.6, 24.9. HRMS
(ESI) caled for CioHisNs [M+H] " 322.2032, found
322.2013.

N-FEFE-N-[1-(3-WE MR )- 1 H-1,2,3- = Sk -4-JE ]
(3e): I AE AR, B 83%. m.p. 126.1~128.5 C; 'H
NMR (400 MHz, DMSO-dg) d: 9.49 (d, J=2.6 Hz, 1H,
quinoline-H-2), 8.94 (d, J=2.4 Hz, 1H, quinoline-H-4),
8.90 (s, 1H, triazole-H-5), 8.14 (d, J=8.4 Hz, 2H, quino-
line-H-5,8), 7.88~7.84 (m, 1H, quinoline-H-7), 7.80~
7.69 (m, 1H, quinoline-H-6), 7.40 (d, J=7.2 Hz, 2H,
Ph-H-2.,6), 7.34 (dd, J=10.2, 4.7 Hz, 2H, Ph-H-3,5), 7.24
(t, J=7.2 Hz, 1H, Ph-H-4), 3.88 (s, 2H, NH-CH:-triazole),
3.80 (s, 2H, Ph-CH2-NH), 2.70 (s, 1H, NH); '3C NMR
(101 MHz, DMSO-ds) o: 148.5, 147.3, 143.6, 140.9, 130.8,
130.8, 129.4, 129.1, 128.6, 128.5, 127.6, 127.1, 126.0,
122.0, 52.8, 43.9. HRMS (ESI) calcd for CioHisNs [M+
H]" 316.1562, found 316.1565. 5 CHR[19]FTid —3L.

N-SF A BE-N-[1-(3-MEMR AL )-1H-1,2,3- = F Me-4-
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FIH @G0 wE O AR, FE 84%. mp. 126.6~
129.0 ‘C; '"H NMR (400 MHz, CDCl;) 6: 9.32 (d, J=2.4
Hz, 1H, quinoline-H-2), 8.49 (d, J=2.2 Hz, 1H, quino-
line-H-4), 8.19 (d, J=38.5 Hz, 1H, quinoline-H-8), 8.07 (s,
1H, triazole-H-5), 7.93 (d, /=28.2 Hz, 1H, quinoline-H-5),
7.86~7.74 (m, 1H, quinoline-H-7), 7.67 (t, J=7.5 Hz, 1H,
quinoline-H-6), 7.46 (d, J=8.2 Hz, 2H, Ph-H-3,5), 7.26 (d,
J=28.5 Hz, 2H, Ph-H-2,6), 4.04 (s, 2H, NH-CHaz-triazole),
3.87 (s, 2H, Ph-CH2-NH); '3C NMR (101 MHz, CDCI;) ¢:
148.1, 147.7, 143.0, 138.8, 131.6, 130.5, 130.5, 129.9,
129.6, 128.3, 128.2, 127.4, 126.1, 120.9, 120.1, 52.7, 43.9.
HRMS (ESI) caled for CioH;7BrNs [M-+H]" 394.0687,
found 394.0689.

N-(4- 35 25)-N-[ 1-(3- M bk J2 )- 1 H-1,2,3- — & Wk 4-
FEIH I Bg): wHE O A, W 95%. mp. 126.0~
127.6 ‘C; '"H NMR (400 MHz, CDCl;) 6: 9.32 (d, J=2.5
Hz, 1H, quinoline-H-2), 8.50 (d, J=2.3 Hz, 1H, quino-
line-H-4), 8.19 (d, J=8.5 Hz, 1H, quinoline-H-8), 8.08 (s,
1H, triazole-H-5), 7.94 (d, J/=28.0 Hz, 1H, quinoline-H-5),
7.81 (ddd, J=8.4, 7.0, 1.3 Hz 1H, quinoline-H-7), 7.72~
7.63 (m, 1H, quinoline-H-6), 7.35 (dd, J=8.4, 5.6 Hz, 2H,
Ar-H-2,6), 7.03 (t, J=8.7 Hz, 2H, Ar-H-3,5), 4.05 (s, 2H,
NH-CH:-triazole), 3.88 (s, 2H, Ar-CH2-NH), 1.89 (s, 1H,
CH,-NH); *C NMR (101 MHz, CDCl3) 6: 162.1, 147.7,
142.9, 1354, 130.5, 130.5, 129.9, 129.6, 128.3, 128.2,
127.4, 126.1, 120.1, 115.3, 52.7, 43.9. HRMS (ESI) calcd
for C19H;7FNs [M+H]" 334.1468, found 334.1467.

N-(4- =55 2L 3E)-N-[1-(BEMk-3-3)-1H-1,2,3- =
M -4- LT I (3h): R B T AR, IR 84%. mup.
127.0~128.5 C; 'H NMR (400 MHz, CDCl;) ¢: 9.32 (d,
J=2.5 Hz, 1H, quinoline-H-2), 8.51 (d, J=2.3 Hz, 1H,
quinoline-H-4), 8.20 (d, J=8.5 Hz, 1H, quinoline-H-8),
8.08 (s, 1H, triazole-H-5), 7.94 (d, J=38.0 Hz, 1H, quino-
line-H-5), 7.86~7.78 (m, 1H, quinoline-H-7), 7.71~7.64
(m, 1H, quinoline-H-6), 7.61 (d, J=8.1 Hz, 2H, Ar-H-3,5),
7.51 (d, J= 8.0 Hz, 2H, Ar-H-2,6), 4.05 (s, 2H,
NH-CH:-triazole), 3.98 (s, 2H, Ar-CH2-NH), 1.83 (s, 1H,
CH,-NH); *C NMR (101 MHz, CDCl3) 6: 147.9, 147.8,
143.8, 130.5, 142.9, 1359, 130.6, 130.5, 129.7, 128.4,
128.3, 128.2, 127.4, 126.2, 125.4, 120.1, 52.9, 44.0.
HRMS (ESI) caled for CayH;7F3;Ns [M+H]" 384.1436,
found 384.1434.

N-(4-N,N-— F 5 JE) S HE-N-[1-(3-M&E MR I )-1 H-1,2,3-
=R -4- S (3i): VR TR, YR 86%. mup.
126.6~129.0 'C; 'H NMR (400 MHz, CDCl;) J: 9.32 (d,
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J=2.5 Hz, 1H, quinoline-H-2), 8.49 (d, /J=2.3 Hz, 1H,
quinoline-H-4), 8.19 (d, J=8.5 Hz, 1H, quinoline-H-8),
8.06 (s, 1H, triazole-H-5), 7.93 (d, J=38.0 Hz, 1H, quino-
line-H-5), 7.92~7.81 (m, 1H, quinoline-H-7), 7.72~7.62
(m, 1H, quinoline-H-6), 7.23 (d, /=8.6 Hz, 2H, Ph-H-2,6),
6.72 (d, J/=38.7 Hz, 2H, Ph-H-3,5), 4.05 (s, 2H, NH-CH2>-
triazole), 3.82 (s, 2H, Ph-CH2-NH), 2.93 (s, 6H, N(CH3),);
BC NMR (101 MHz, CDCls) d: 149.9, 148.5, 147.7, 143.0,
130.5, 130.5, 129.6, 129.3, 128.3, 128.2, 127.6, 127.4,
126.1, 120.1, 112.7, 53.1, 43.9, 40.7. HRMS (ESI) calcd
for C21HxNgNa [M+Na]" 381.1804, found 381.1807.

N-X BB 2 - N[ 1-(3- MR 2 ) - 1 H-1,2,3- — & M -4-
BV 3g): O E AR, R 81%. mp. 126.6~
129.0 °C; '"H NMR (400 MHz, DMSO-ds) 6: 9.48 (d, J=
2.6 Hz, 1H, quinoline-H-2), 8.94 (d, /=2.5 Hz, 1H, quino-
line-H-4), 8.88 (s, 1H, triazole-H-5), 8.14 (d, J=8.4 Hz,
2H, quinoline-H-5,8), 7.86 (m, 1H, quinoline-H-7), 7.78~
7.71 (m, 1H, quinoline-H-6), 7.28 (d, J=7.9 Hz, 2H,
Ph-H-2,6), 7.14 (d, J/=7.8 Hz, 2H, Ph-H-3,5), 3.86 (s, 2H,
NH-CH:-triazole), 3.75 (s, 2H, Ph-CH2-NH), 2.63 (s, 1H,
NH), 2.28 (s, 3H, CH3); '*C NMR (101 MHz, DMSO-dj)
0: 148.5, 147.3, 143.6, 137.9, 136.0, 130.8, 130.8, 129.4,
129.2, 129.1, 128.5, 127.6, 126.0, 121.9, 52.5, 43.8, 21.2.
HRMS (ESI) caled for CyHxNs [M+H] " 330.1719,
found 330.1712.

N-{[1-(MEhE-3-25)-1H-1,2,3- =M -4-FE | FFE IR 2
fE(3k): B A, R 91%. mp. 126.5~127.0 C;
'H NMR (400 MHz, CDCl;) d: 9.04 (d, J=2.5 Hz, 1H,
pyridine-H-2), 8.70 (dd, /=4.8, 1.3 Hz, 1H, pyridine-H-6),
8.31 (s, 1H, triazole-H-5), 8.14 (ddd, J=38.3, 2.5, 1.5 Hz,
1H, pyridine-H-4), 7.50 (dd, J=38.3, 4.8 Hz, 1H, pyri-
dine-H-5), 4.57 (s, 1H, NH), 4.19 (s, 2H, triazole-CHz-
NH), 2.70 (td, /=10.1, 3.6 Hz, 1H, cyclohexyl-H-1), 2.07
(d, J/=8.8 Hz, 2H, cyclohexyl-H-2, 6), 1.83~1.73 (m, 2H,
cyclohexyl-H-2,6), 1.37 ~1.15 (m, 6H, cyclohexyl-H-
3,4,5); 3C NMR (101 MHz, CDCls) 6: 149.9, 1453,
141.6, 133.6, 128.0, 124.3, 121.3, 56.0, 40.4, 31.8, 25.6,
24.7. HRMS (ES]I) calcd for C14HxNs [M+H]" 258.1719,
found 258.1721.

N-3 O 2E-N-{[ 1-(MERE-3-55)-1H-1,2,3- — & Me-4- 3]
PR F IR 3D: s ([l 4k, % 88%. mp. 127.9~
128.5 °C; 'H NMR (400 MHz, CDCl3) &: 8.94 (d, J=2.4
Hz, 1H, pyridine-H-2), 8.63 (dd, J=4.7, 1.3 Hz, 1H, pyri-
dine-H-5), 8.07 (ddd, J=38.3, 2.6, 1.5 Hz, 1H, pyridine-
H-4), 7.95 (s, 1H, triazole-H-5), 7.43 (dd, J=8.3, 4.8 Hz,
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1H, pyridine-H-5), 3.96 (s, 2H, triazole-CH2), 2.50 (d, J=
6.7 Hz, 2H, NH-CHa-cyclohexyl), 1.75~1.56 (m, 5H,
NH, cyclohexyl-H), 1.54~1.40 (m, 1H, cyclohexyl-H-1),
1.25~1.05 (m, 7H, cyclohexyl-H); 3C NMR (101 MHz,
CDCl) o: 148.9, 146.9, 140.5, 132.8, 127.0, 123.2, 119.0,
55.1 43.7, 36.8, 30.4, 25. 6, 24.9. HRMS (ESI) calcd for
CisHyNs [M+H]" 272.1875, found 272.1878.
N-TRRE-N-[1-(ME e -3-2%)-1H-1,2,3- = 5 M -4-FL | FF
[ (3m): ¥R L E A, Y 85%. mp. 127.9~128.8 C;
'H NMR (400 MHz, CDCl3) é: 8.91 (d, J=2.5 Hz, 1H,
pyridine-H-2), 8.62 (dd, /=4.8, 1.3 Hz, 1H, pyridine-H-6),
8.05 (ddd, /=8.3, 2.6, 1.5 Hz, 1H, pyridine-H-4), 7.96 (s,
1H, triazole-H-5),7.50 (dd, J=28.3, 4.8 Hz, 1H, pyri-
dine-H-5), 7.37~7.32 (m, 4H, Ar-H), 7.29~7.27 (m, 1H,
Ar-H-4), 4.03 (s, 2H, triazole-CH2-NH), 3.89 (s, 2H,
Ar-CH2-NH), 1.95 (s, 1H, NH); '3C NMR (101 MHz,
CDCl) o: 148.8, 147.2, 140.5, 138.7, 132.7, 127.5, 127.2,
126.9, 126.2, 123.2, 118.8, 52.4, 42.9. HRMS (ESI) calcd
for CsH N5 [M+H]" 266.1406, found 266.1408.
N-{[1-(MERE-3-F5)-1H-1,2,3- = Z(Me-4-FE | F 36 O %
(3n): EHFHGHEE, WK 86%. m.p. 126.5~127.9 C; 'H
NMR (400 MHz, CDCls) o: 8.93 (d, J=2.4 Hz, 1H, pyri-
dine-6-H), 8.62 (dt, J=6.3, 3.1 Hz, 1H, pyridine-2-H),
8.06 (ddd, J=8.3, 2.5, 1.5 Hz, 1H, triazole-5-H), 7.96 (s,
1H, pyridine-4-H), 7.43 (dd, J=38.1, 4.7 Hz, 1H, pyri-
dine-5-H), 3.96 (s, 2H, hexylamine-H), 2.90 (s, 2H, NH-
CH»), 2.65 (t, J=7.3 Hz, 2H, hexylamine-H), 1.23 (tdd,
J=15.2, 8.7, 6.5 Hz, 7H, hexylamine-H), 0.81 (t, /=6.8
Hz, 3H, hexylamine-H); '*C NMR (101 MHz, CDCl;) &:
149.9, 147.79, 141.6, 133.8, 128.0, 124.3, 120.0, 49.5,
44 .4, 31.7, 29.7, 26.9, 22.6, 14.0. HRMS (ESI) calcd for
C14H2oNs [M+H]" 260.1875, found 260.1882.
324 fodh da~dr 695 %
5-O-BRFF 2R SR NBR(OMT): B 1 g A BRZR R
H#IET 30 mL 0.6 mol/L % AR ER KV Vi
100 “CEI 1.5 h, &R0 (A ERER SORE. s 45 R
J&, SCRIKIE 2R, IMNBRER EAN AR pH=38,
AN 1%IEVER R 40 min, U8, JEHAH = SUFBEEEEL
2ot AVAHATEK NaSO, T1EHhE, Wk 24k k2%
WA, R AR g 4y BRI V(EA) @ (.
LJE)=39 : 1], kB A A, UZ39%. 'H NMR (400
MHz, CDCL) d: 9.70 (s, 1H, CHO), 7.32 (d, J=15.5 Hz,
1H, H-11), 6.29 (d, J/=15.5 Hz, 1H, H-10), 5.86 (d, J=
10.6 Hz, 1H, H-13), 4.96~4.85 (m, 1H, H-15), 4.26 (d,
J=7.4 Hz, 1H, H-1"), 3.85 (d, J/=10.4 Hz, 1H, H-3),
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3.79~3.69 (m, 3H, H-23, 5), 3.57 (s, 1H, H-2'), 3.49 (dd,
J=10.4, 7.4 Hz, 1H, H-4"), 3.27 (s, 2H, N-CH»-triazole),
3.05 (t, J=9.4 Hz, 1H, H-14), 3.00~2.83 (m, 2H, H-5',
20), 2.80~2.64 (m, 1H, H-8), 2.57~2.51 (m, 1H, H-2),
2.50 (s, 7H, H-7', 8', OH), 2.36 (t, J=10.1 Hz, 2H, H-3',
20), 2.16 (s, 1H, OH), 1.95 (d, J=16.5 Hz, 1H, H-2),
1.91~1.84 (m, 1H, H-16), 1.83 (d, J=1.0 Hz, 3H, H-22),
1.81~1.54 (m,7H, H-4, 6, 7, 16, 19), 1.27 (d, J=6.1 Hz,
3H, H-21), 1.22 (d, J=6.8 Hz, 3H, H-6"), 1.01 (d, J=6.8
Hz, 3H, H-18), 0.95 (t, J=7.3 Hz, 3H, H-17); '3C NMR
(101 MHz, CDCLy) 8: 203.6, 203.1, 174.0, 148.0, 141.7,
136.1, 104.0, 81.1, 75.0, 73.3, 71.0, 70.8, 70.1, 62.5, 47.3,
437, 41.7, 39.5, 25.6, 17.9, 17.4, 13.1, 9.7, 9.0. 53k
[18, 19]fTiR—2L.

20- 5 -20- {N-F - N-[1-(3- WMk JL)- 1 H-1,2,3- =
M4 LT G ) -5-O- Tk 8 I B B2 32 SR N T (d4a): # 3a
(0.1478 mmol)¥s T+ 1,2- & ki, Eil F A,
IO & OMT. 7245 B % 80 Desmycosin (0.1478
mmol) i, IIAVKESEZ(0.4425 mmol), F R4+ 30 min,
SR = 2B A A 10 84(0.443 mmol), TLC FREFR
SN, RNEER R, IR NaHCO; /KR KN,
HH A R AR AR R L, AN /K NaSO, T
TRADE, el 28R BRI, AP A G A
BRI V(EA) : V(FEE) : (=28)=30:1: 0.5~
100100518 AME K 4a, WE 74%. mp. 125~
127 C; [a]y —121.4 (¢ 1.0, CHCL); 'H NMR (400
MHz, CDCl3) J: 9.58 (d, J=2.2 Hz, 1H, quinoline-2-H),
8.84 (d, J/=1.6 Hz, 1H, triazole-5-H), 8.84 (s, 1H, quino-
line-4-H), 8.19 (d, J/=8.5 Hz, 1H, quinoline-8-H), 7.98 (d,
J=17.8 Hz, 1H, quinoline-5-H), 7.80~7.77 (m, 1H, quino-
line-7-H), 7.65 (t, J=15.0 Hz, 1H, quinoline-6-H), 7.19 (d,
J=15.3 Hz, 1H, H-11), 6.31 (d, J=15.4 Hz, 1H, H-10),
5.98 (d, J=10.8 Hz, 1H, H-13), 4.97 (td, J=10.0, 2.1 Hz,
1H, H-15), 4.30 (d, J=7.3 Hz, 1H, H-1"), 4.12 (q, J=7.1
Hz, 1H, H-3), 3.92 (d, J=13.2 Hz, 2H, N-CHa-triazole),
3.73 (d, J=2.8 Hz, 2H, H-23), 3.61 (d, J/=10.3 Hz, 1H,
H-5), 3.51 (dd, J=15.2, 7.1 Hz, 2H, N-CHa, H-2"), 3.34~
3.34~3.30 (m, 2H, N-CH2), 3.12 (t, J=9.4 Hz, 1H, H-5),
2.82~2.75 (m, 3H, H-4'5', OH), 2.67~2.53 (m, 2H,
H-14, 8), 2.51 (s, 6H, H-7', H-8'), 2.44~2.35 (m, 2H, H-3',
H-2), 2.31~2.84 (m, 1H, H-2), 2.21 (s, 3H, N-CH3), 2.04
(s, 2H, H-16), 1.85~1.83 (m, 3H, H-22), 1.77 (s, 3H, H-4,
H-7), 1.72~1.52 (m, 5H, H-2,6,7,19, OH), 1.31~1.22 (m,
6H, H-21, H-19, OH), 1.19 (d, J=6.8 Hz, 3H, H-6"), 1.02
(d, J=6.6 Hz, 3H, H-18), 0.85 (t, J=7.2 Hz, 3H, H-17);
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13C NMR (101 MHz, CDCls) d: 203.6, 173.3, 171.2, 148.1,
1472, 146.0, 144.0, 143.0, 131.1, 130.5, 128.8, 128.5,
128.0, 127.7, 122.3, 117.7, 104.3, 80.0, 74.9, 73.3, 71.0,
70.9, 66.9, 61.7, 60.4, 55.3, 52.1, 46.9, 45.3, 42.4, 41.9,
41.7, 39.3, 33.9, 31.9, 24.9, 21.0, 17.9, 17.6, 14.2, 12.9,
9.8, 9.4; HRMS (ESI) caled for CyHesNeOo [M+H]"
821.4768, found 821.4814.

&) 4b~4ar G KITVERNEY) 4a.

20- it 45-20- { N-1E L3 -N-[ 1-(3-FE Mk I )-1H-1,2,3- =
M4 B P o B ) -5-O- Tk B2 G B 2L 22 U N IR (4b): 1 ]
&, R 67%. mp. 138.6~1412 C; [a]d —89.3 (¢ 0.2,
CH,Cl,); 'H NMR (400 MHz, CDCl3) d: 9.26 (s, 1H, quin-
oline-2-H), 9.26 (s, 2H, triazole-5-H, quinoline-4-H), 8.12
(d, J=8.4 Hz, 1H, quinoline-8-H), 8.07 (d, J=8.1 Hz, 1H,
quinoline-5-H), 7.87 (t, J=7.4 Hz, 1H, H-11), 7.74 (t, J=
7.4 Hz, 1H, H-10), 7.63~7.56 (d, J=15.3 Hz, 1H, H-13),
6.22 (d, J=15.1 Hz, 1H, H-1"), 5.78 (d, J=10.4 Hz, 1H,
H-15), 4.87 (t, J=9.1 Hz, 1H, H-3), 4.19 (d, J=7.0 Hz,
1H, N-CH»-triazole), 4.01 (d, /=7.1 Hz, 1H, N-CH2>-tria-
zole), 3.67 (t, J=8.9 Hz, 2H, H-23), 3.27 (dd, J=12.4, 6.5
Hz, 2H, N-CH3), 3.16~3.04 (m, 2H, H-5, H-2'), 2.95 (s,
2H, H-4'), 2.81 (dd, J=14.4, 7.1 Hz, 3H, H-5, H-4),
2.57~2.47 (m, 2H, N-CH,), 2.48~2.36 (m, 7H, H-7',
H-8', H-3"), 2.03~1.92 (m, 2H, H-19), 1.91~1.68 (m,
10H, CH2-CH2-CH:-CH2>-CHb), 1.61 (s, 4H, H-22), 1.56
(dd, J=21.6, 13.0 Hz, 4H, CH,-CH,), 1.31 (d, J=5.8 Hz,
3H, H-4, H-7), 1.26 (t, J=6.9 Hz, 3H, H-21), 1.17 (t, J=
7.4 Hz, 6H, H-6', CH,-CH2-CH2), 0.98~0.90 (m, 3H,
H-18), 0.83 (ddd, J=20.3, 13.3, 6.3 Hz, 6H, H-17,
CH,-CH3); 3C NMR (101 MHz, CDCls) d: 203.3, 173.3,
148.1, 147.1, 145.7, 144.0, 1429, 134.5, 131.2, 130.5,
128.8, 128.1, 127.8, 125.2, 122.3, 117.6, 104.4, 81.1, 77.2,
75.0, 73.4, 71.0, 70.9, 70.2, 66.9, 61.9, 58.0, 47.2, 45.7,
452, 44.8, 41.7, 39.1, 34.1, 32.5, 29.7, 29.4, 26.5, 27.4,
26.4, 26.0, 25.3, 25.1, 24.6, 22.6, 17.9, 17.6, 14.1, 12.9,
9.4; HRMS (ESI) caled for CiH75N¢O9 [M + H] ©
891.5517, found 891.5596.

20- i 42-20- {N-3F CLJE-N-[1-(3-F Wbk Ik )-1H-1,2,3-=
Me-4- B FH B JE }-5-O- TR T M B 20 SR N iR (de): 1 (]
&, IR 73%. mp. 1294~131.5 C; [a]d —44.5 (c
0.03, CH,Cl,); 'H NMR (400 MHz, CDCl;) §: 9.54 (s, 1H,
quinoline-2-H), 8.80 (s, 2H, triazole-5-H, quinoline-4-H),
8.19 (d, /=8.4 Hz, 1H, quinoline-8-H), 7.97 (d, J=S8.1
Hz, 1H, quinoline-5-H), 7.79 (t, J/=7.4 Hz, 1H, H-11),
7.64 (t, J=7.4 Hz, 1H, H-10), 7.22 (d, J=15.3 Hz, 1H,
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H-13), 6.31 (d, J=15.1 Hz, 1H, H-1"), 591 (d, /=104
Hz, 1H, H-15), 4.94 (t, J=9.1 Hz, 1H, H-3), 4.20 (d, J=
7.0 Hz, 2H, N-CH»-triazole), 3.50 (t, J=8.9 Hz, 2H,
H-23), 3.27 (dd, J=12.4, 6.5 Hz, 2H, N-CH:-triazole),
3.16~3.04 (m, 2H, H-5, H-2"), 2.95 (s, 2H, H-4"), 2.81 (dd,
J=14.4,7.1 Hz, 3H, H-5, H-14"), 2.70 (s, 1H), 2.53~2.40
(m, 9H, H-7', H-8', H-2), 2.34 (t, J=10.0 Hz, 1H, H-3"),
2.10 (d, J=18.6 Hz, 1H, H-2), 2.03~1.92 (m, 2H, H-19),
1.91~1.68 (m, 1H, N-CHy), 1.61 (s, 4H, H-22), 1.31 (d,
J=5.8 Hz, 4H, H-4, H-7), 1.26 (t, J/=6.9 Hz, 3H, H-21),
1.18 (t, J=7.4 Hz, 7H, H-6', CH,-CH:-CH,), 1.00 (d, J=
6.1 Hz, 3H, H-18), 0.84 (t, J=6.7 Hz, 3H, H-17); '3C
NMR (101 MHz, CDCls) d: 203.5, 173.2, 148.0, 147.2,
146.7, 144.0, 142.6, 134.9, 131.0, 130.4, 128.9, 128.4,
128.0, 127.7, 127.3, 126.1, 117.9, 104.7, 80.8, 77.3, 75.0,
73.4, 71.0, 70.9, 70.2, 66.9, 61.9, 47.2, 45.7, 45.2, 44.8,
41.7, 39.1, 34.1, 29.7, 29.5, 26.5, 26.4, 26.0, 25.3, 25.1,
24.8, 21.1, 17.9, 17.6, 13.0, 9.9; HRMS (ESI) calcd for
C4oH73N609 [M+H] "889.5494, found 889.5493.

20-Ht 5 -20- {N-2F & JE-N-[1-(3-ME b 3)- 1 H-1,2,3-
=4 L B ) -5-O-BR B IR B AL 2 AR A iR (4d): BT
B4R, % 71%. m.p.136.1~138.9 C; [a]y —13.6 (¢
0.167, CH,CLy); '"H NMR (400 MHz, CDCI;) 6: 9.55 (s,
1H, quinoline-2-H), 8.78 (s, 2H, triazole-5-H, quino-
line-4-H), 8.19 (d, /=8.4 Hz, 1H, quinoline-8-H), 7.96 (d,
J=28.1 Hz, 1Hquinoline-5-H), 7.79 (t, J=7.4 Hz, 1H,
H-11), 7.64 (t, J=7.4 Hz, 1H, H-10), 7.22 (d, J/=15.3 Hz,
1H, H-13), 6.28 (d, J=15.1 Hz, 1H, H-1"), 591 (d, J=
10.4 Hz, 1H, H-15), 4.94 (t, J=9.1 Hz, 1H, H-3), 4.20 (d,
J=17.0 Hz, 2H, N-CHz-triazole), 3.50 (t, J/=8.9 Hz, 2H,
H-23), 3.27 (dd, J=12.4, 6.5 Hz, 2H, N-CHaz-triazole,
N-CH»), 3.16~3.04 (m, 2H, H-5, H-2"), 2.95 (s, 2H, H-4"),
2.81(dd, /=144, 7.1 Hz, 3H, H-5, H-14"), 2.53~2.40 (m,
9H, H-7', H-8', H-2), 2.34 (t, /=10.0 Hz, 1H, H-3"), 2.10
(d, J=18.6 Hz, 1H, N-CH2), 2.03~1.92 (m, 2H, H-19),
1.91~1.68 (m, 10H, CH,-CH2CH,-CH:-CH,), 1.61 (s,
4H, H-22), 1.31 (d, J=5.8 Hz, 4H, H-4, H-7), 1.26 (t, J=
6.9 Hz, 3H, H-21), 1.18 (t, J=7.4 Hz, 7H, H-6', CH»-
CH:-CH,), 1.00 (d, J=6.1 Hz, 3H, H-18), 0.84 (t, J=6.7
Hz, 3H, H-17); *C NMR (101 MHz, CDCls) §: 203.5,
173.2, 148.0, 147.2, 146.7, 144.0, 142.6, 134.9, 131.0,
130.4, 128.9, 128.4, 128.0, 127.7, 127.3, 126.3, 117.9,
1047, 80.8, 77.3, 75.0, 73.4, 71.0, 70.9, 70.2, 66.9, 61.9,
58.0, 47.2, 45.7, 45.2, 44.8, 41.7, 39.1, 34.1, 29.7, 29.4,
26.5, 26.4, 26.0, 25.3, 25.1, 24.8, 21.1, 17.9, 17.6, 13.0,
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9.9; HRMS (ESI) caled for CsoH7sN¢Oo [M + H] '
903.5517, found 903.5551.

20- it 4 -20- {N-"5 JE-N-[ 1-(3-PE MR )- 1 H-1,2,3- =%
e -4- 5L ) }-5-O- T 35 20 78 oK A T (de): 3 €00 [T 44K
E 91%. m.p. 122.4~123.8 C; 'H NMR (400 MHz,
CDCl3) o: 9.57 (d, J=2.0 Hz, 1H, quinoline-H-2), 8.82 (s,
2H, quinoline-H-4, triazole-H-5), 8.20 (d, J=8.5 Hz, 1H,
quinoline-H-8), 7.98 (d, J=7.6 Hz, 1H, quinoline-H-5),
7.79 (ddd, J=8.4, 7.0, 1.3 Hz, 1H, quinoline-H-7), 7.69~
7.57 (m, 1H, quinoline-H-6), 7.42 (d, J=7.0 Hz, 2H,
Ph-H-2, 6), 7.36~7.20 (m, 4H, Ph-H-3, 4, 5, H-11), 6.35
(d, /=154 Hz, 1H, H-10), 6.09 (d, /=10.6 Hz, 1H,
H-13), 4.99 (td, /=99, 2.2 Hz, 1H, H-15), 4.49 (s, 1H,
OH), 4.09 (d, J=13.7 Hz, 1H, N-CHa-triazole), 4.01~
3.69 (m, 5H, H-3,1', Ph-CH2-N, H-23), 3.42~3.39 (m, 3H,
H-5, 2', N-CHs-triazole), 3.28 (d, J=12.9 Hz, 1H,
Ph-CH>-N), 2.99 (t, /=9.4 Hz, 2H, H-4', OH), 2.83~2.76
(m, 3H, H-14,5', 20), 2.73 (s, 1H, H-8), 2.51~2.39 (m,
8H, H-2,7',8', OH), 2.24 (t, J=10.1 Hz, 1H, H-3"), 2.16~
2.07 (m, 1H, H-20), 2.01 (d, J=17.0 Hz, 2H, H-2, OH),
1.88 (ddd, J=14.2, 7.3, 2.4 Hz, 1H, H-16), 1.80 (s, 3H,
H-22), 1.73~1.44 (m, 7H, H-4,6,7,16,19), 1.20 (d, J=6.8
Hz, 3H, H-21), 1.09 (d, J=6.0 Hz, 3H, H-6"), 1.00 (d,
J=6.6 Hz, 3H, H-18), 0.84 (t, J=7.2 Hz, 3H, H-17); 1*C
NMR (101M Hz, CDCls) d: 203.7, 173.4, 148.1, 147.2,
145.9, 144.1, 142.7, 137.1, 1349, 131.0, 130.4, 128.9,
128.5, 128.2, 128.0, 127.7, 127.4, 127.3, 122.8, 117.9,
104.3, 80.0, 75.2, 73.0, 70.9, 70.8, 70.2 , 67.2, 61.9, 59.5,
51.0, 49.0, 47.1, 45.2, 41.7, 39.0, 34.0, 31.7, 25.1, 24.9,
17.7, 17.6, 13.0, 9.9, 9.3; HRMS (ESI) calcd for
CsoHesNgOo [M+H]" 897.5126, found 897.5119. 5k
[16]fik —FL.

20- i 5 -20- { N-X IR JE-N-[ 1-(3-ME I ) -1 H-1,2,3-
SR M4 F I ) -5-O- Tk ZRE IR AR N TR (4f): 1 (0[]
&, UE 85%. m.p. 124.3~126.7 ‘C; '"H NMR (400 MHz,
CDCl;) 6: 9.53 (s, 1H, quinoline-H-2), 8.78~8.76 (m, 2H,
quinoline-H-4,triazole-H-5), 8.22~8.14 (m, 1H, quino-
line-H-8), 7.97 (dd, J=28.1, 3.1 Hz, 1H, quinoline-H-5),
7.79 (ddd, J=8.3, 5.0, 1.3 Hz, 1H, quinoline-H-7), 7.64
(dd, J=9.9, 5.0 Hz, 1H, quinoline-H-6), 7.49~7.43 (m,
2H, Ph-H-3, 5), 7.33 (d, J=8.2 Hz, 2H, Ph-H-2,6), 7.20 (d,
J=15.3 Hz, 1H, H-11), 6.32 (d, J=15.3 Hz, 1H, H-10),
5.99 (d, J/=10.1 Hz, 1H, H-13), 4.97 (t, J/=8.6 Hz, 1H,
H-15), 436 (s, 1H, OH), 4.01 (t, J=12.0 Hz, 1H,
N-CHgz-triazole), 3.97~3.92 (m, 3H, H-3,1', Ph-CH2-N),
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3.78 (d, J=2.9 Hz, 2H, H-23), 3.56~3.37 (m, 3H, H-5,2',
N-CHa-triazole), 3.25 (d, J=13.2 Hz, 1H, Ph-CH:2-N),
3.02 (t, J=9.3 Hz, 1H, H-4"), 2.93~2.76 (m, 4H, H-14, 5',
20, OH), 2.71 (s, 2H, H-8, OH), 2.55~2.50 (m, 1H, H-2),
247 (s, 6H, H-7.8", 2.26 (t, J=10.1 Hz, 1H, H-3"), 2.16
(d, J=7.7 Hz, 1H, H-20), 2.00 (d, J=17.0 Hz, 1H, H-2),
1.90~1.83 (m, 1H, H-16), 1.79 (d, J=5.8 Hz, 3H, H-22),
1.80~1.66 (m, 5H, H-4,6,7,19), 1.60~1.56 (m, 1H,
H-16), 1.51 (d, J=10.6 Hz, 1H, H-19), 1.19 (d, J=6.5 Hz,
3H, H-21), 1.11 (d, J=6.0 Hz, 3H, H-6"), 1.03 (d, J=6.5
Hz, 3H, H-18), 0.87 (t, J=7.2 Hz, 3H, H-17); 3C NMR
(101 MHz, CDCLs) 6: 203.7, 173.7, 147.9, 147.2, 146.0,
143.7, 142.5, 136.8, 1352, 131.8, 131.4, 130.9, 130.4,
129.0, 128.4, 128.1, 127.7, 127.1, 122.5, 123.0, 118.0,
104.4, 79.8, 75.2, 73.3, 70.9, 70.2, 67.2, 62.0, 58.3, 51.0,
49.1, 47.1, 45.2, 41.7, 41.5, 39.1, 33.8, 31.9, 25.2, 25.0,
17.7, 17.6, 13.1, 9.9, 9.5; HRMS (ESI) calcd for
CsoHesNeOo [M+H]™ 975.4231, found 975.4231.

20- i 5 -20- { N-X 450 - N-[ 1-(3-M&EIph 3 )-1H-1,2,3-
M4 R -5-O- BB B HE AR IR N R (4g): 1R
AR, R 63%. m.p. 141.8~144.1 C; [a]d —108.4 (¢
1.0, CH,Cly); "H NMR (400 MHz, CDCl3) 6: 9.47 (s, 1H),
8.70 (d, J=22.0 Hz, 2H), 8.13 (d, J=8.4 Hz, 1H), 7.90 (d,
J=8.1 Hz, 1H), 7.72 (t, J=7.5 Hz, 1H)7.58 (t, J=7.4 Hz,
1H), 7.40~7.25 (m, 2H), 7.15 (s, 1H), 6.94 (t, J=8.5 Hz,
2H), 6.26 (d, J=15.2 Hz, 1H), 5.95 (d, J=10.3 Hz, 1H),
5.23 (s, 1H), 4.92 (t, J=8.9 Hz, IH), 3.89 (ddd, J=32.9,
23.3, 13.7 Hz, 4H), 3.72 (s, 2H), 3.39 (dd, J=20.3, 11.1
Hz, 3H), 3.23 (d, J=12.9 Hz, 1H), 3.07~2.94 (m, 1H),
2.87 (s, 1H), 2.76 (d, J=9.8 Hz.2H), 2.64 (s.1H), 2.55~
2.36 (m, 6H), 2.31 (s, 1H), 2.10 (s, 1H), 192 (d, J=17.5
Hz, 2H), 1.83~1.77 (m, 1H), 1.72 (s, 3H), 1.58 (d, J=
12.5 Hz, 4H), 1.52~1.47 (m, 1H), 1.47~1.29 (m, 2H),
1.20 (d, J=11.9 Hz, 2H), 1.07 (d, J=5.1 Hz, 3H), 0.93 (d,
J=6.0 Hz, 3H), 0.80 (t, J=6.7 Hz, 3H); *C NMR (101
MHz, CDCL3) d: 202.6, 172.6, 162.3, 147.0, 146.2, 145.1,
142.8, 141.5, 134.0, 132.0, 130.7, 129.9, 129.4, 128.0,
127.4, 127.1, 126.7, 126.2, 121.5, 116.9, 114.4, 114.0,
103.1, 78.9, 74.2, 72.1, 69.8, 69.6, 66.1, 60.9, 57.1, 52.4,
49.9, 477, 46.0, 44.2, 40.7, 40.5, 38.0, 32.9, 28.7, 24.1,
23.9, 16.7, 16.5, 13.1, 12.0, 8.8; HRMS (ESI) calcd for
caled for CsoHesFNgOo [M + H] © 915.4987, found
915.5034.

20- It 45-20- { N-4- 30 < JE-N-[1-(3-FE Mk I )-1H-1,2,3-
=4 L I ) -5-O- B B b B2 R AR N BB (4h): B0
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A, R 83%. m.p. 129~132 °C; '"H NMR (400 MHz,
CDCls) &: 9.51 (s, 1H, H36), 8.76 (d, J=13.3 Hz, 2H,
H-33, H-35), 8.19 (d, J=8.5 Hz, 1H, H-42), 7.97 (d, J=
8.0 Hz, 1H, H-39), 7.79 (dd, J=11.3, 4.1 Hz, 1H, H-41),
7.66 (d, J=7.4 Hz, 1H, H-40), 7.64~7.54 (m, 4H, H-25,
H-29, H-11, H-26), 7.17 (d, J=15.4 Hz, 1H, H-28), 6.32
(d, J=15.3 Hz, 1H, H-10), 5.94 (d, J=10.5 Hz, 1H,
H-13), 4.97 (t, J=8.9 Hz, 1H, H-15), 4.07~3.87 (m, 4H,
H-1', H-3, H-31, H-24), 3.76 (d, J=3.3 Hz, 3H, H-23),
3.45 (ddd, J=30.8, 25.4, 15.1 Hz, 8H, H-5, H-2", H-31),
3.06 (dd, J=12.6, 5.4 Hz, 2H, H-4"), 2.94~2.77 (m, 3H,
H-14), 2.71 (s, 1H, H-8), 2.63~2.43 (m, 7H, H-7', H-8"),
2.39~2.29 (m, 1H, H-3"), 2.22 (d, J=8.5 Hz, 1H, H-2),
2.03 (d, J=8.8 Hz, 1H, H-16), 1.98 (d, J=4.6 Hz, 1H,
H-2), 1.89 (ddd, J=14.4, 13.4, 7.2 Hz, 1H, H-4), 1.78 (s,
3H, H-22), 1.73~1.54 (m, 2H, H-7), 1.50 (d, J=11.3 Hz,
1H, H-6), 1.26 (t, J=7.1 Hz, 2H, H-19), 1.18 (d, J=6.6
Hz, 3H, H-21), 1.10 (d, J=5.9 Hz, 3H, H-6"), 1.03 (d, J=
6.3 Hz, 3H, H-18), 0.89 (t, J=7.2 Hz, 3H, H-17); 13C
NMR (101 MHz, CDCLy) d: 203.8, 173.8, 147.9, 147.3,
146.1, 143.5, 142.5, 135.3, 130.8, 130.5, 130.0, 129.4,
129.1, 129.0, 128.4, 128.1, 127.6, 127.0, 125.7, 125.2,
123.0, 122.3, 79.8, 75.3, 73.1, 70.6, 67.2, 61.9, 60.4, 58.4,
51.1, 49.1, 47.1, 45.8, 45.2, 41.7, 41.3, 39.1, 33.7, 32.1,
29.7,22.7,21.1,17.6,13.1, 9.5, 8.7; HRMS (ESI) calcd for
CsiHesF3NgOo [M+H]" 965.4922, found 965.5002.

20- it 48-20- { N-(4-N,N- — F & 3 ) "F FE-N-[ 1-(3- W Wb
F)-1H-1,2,3- = FMe-4-FL)F i -5-O- T 55 2 05 2 ok P B
(4i): FEOEE, BR 88%. mp. 128.3~1302 C; 'H
NMR (400 MHz, CDCls) d: 9.55 (s, 1H, quinoline-H-2),
8.88 (s, 1H, quinoline-H-4), 8.81 (s, 1H, triazole-H-5),
8.18 (d, J=8.5 Hz, 1H, quinoline-H-8), 7.98 (d, J=8.0
Hz, 1H, quinoline-H-5), 7.78 (t, J=7.3 Hz, 1H, quino-
line-H-7), 7.64 (t, J=7.5 Hz, 1H, quinoline-H-6), 7.28~
7.24 (m, Ph-H-2, 6, H-11), 6.70 (d, J=8.5 Hz, 2H,
Ph-H-3,5), 6.33 (d, J=15.3 Hz, 1H, H-10), 6.03 (d, J=
10.6 Hz, 1H, H-13), 4.95 (t, J=8.9 Hz, 1H, H-15), 4.05 (d,
J=13.7 Hz, 1H, N-CHa-triazole), 3.89~4.02 (m, 3H,
H-3,1', Ph-CH2-N), 3.78~3.69 (m, 2H, H-23), 3.38~3.27
(m, 5H, H-5,2', N-CHa-triazole, Ph-CH»-N), 3.07 (t, J=
9.3 Hz, 1H, H-4"), 2.94~282 (m, 8H, (CHj3),-N-Ph,
H-14,5"), 2.81 (d, J=10.2 Hz, 2H, H-20, OH), 2.71 (s, 1H,
H-8), 2.55 (s, 6H, H-7'8"), 2.47 (dd, J=17.0, 10.1 Hz, 1H,
H-2), 2.32 (t, J=9.9 Hz, 1H, H-3"), 2.10 (d, J=8.8 Hz,
2H, H-20, OH), 2.01~1.98 (m, 1H, H-2), 1.90~1.81 (m,
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1H, H-16), 1.78 (s, 3H, H-22), 1.73~1.44 (m, 8H, H-4, 6,
7,16, 19), 1.19 (d, J=6.7 Hz, 3H, H-21), 1.13 (d, J=5.9
Hz, 3H, H-6'), 1.02 (d, J=6.5 Hz, 3H, H-18), 0.83 (t, J=
7.1 Hz, 3H, H-17); 3C NMR (101 MHz, CDCl;) 6: 203.8,
173.3, 150.0, 148.1, 147.1 145.7, 144.1, 142.7, 134.8,
131.4, 131.0, 130.4, 128.9, 128.5, 128.0, 127.7, 127.4,
124.6, 122.9, 117.9, 112.7, 104.4, 80.6, 75.1, 73.0, 70.9,
70.6, 70.5, 67.3, 61.8, 58.5, 50.8, 49.0, 47.0, 45.1, 41.7,
40.9, 39.0, 34.1, 31.7, 25.1, 24.8, 17.7, 17.6, 13.0, 9.9, 9.3;
HRMS (ESI) caled for Cs;H74N;09 [M+H]" 940.5548,
found 940.5549.

20- i 50-20- {N-XJ HI 2L B - N-[ 1-(3- MMk 25 ) - 1 H-
1,2,3- =& Me-4-FL 1 H i} -5-0- R B 2 B 2R AR N TR (4)):
WO FE K, TE 88%. mp. 129.6~130.5 C; 'H NMR
(400 MHz, CDCls) d: 9.57 (d, J=1.8 Hz, 1H, quino-
line-H-2), 8.83 (s, 2H, quinoline-H-4, triazole-H-5), 8.19
(d, J=8.5 Hz, 1H, quinoline-H-8), 7.98 (d, /=7.8 Hz, 1H,
quinoline-H-5), 7.86~7.70 (m, 1H, quinoline-H-7), 7.64
(t, J/=7.2 Hz, 1H, quinoline-H-6), 7.37~7.28 (m, 3H,
Ph-H-2,6, H-11), 7.12 (d, J=7.8 Hz, 2H, Ph-H-3.5), 6.34
(d, J=15.4 Hz, 1H, H-10), 6.09 (d, J=10.7 Hz, 1H,
H-13), 4.99 (td, J=9.9, 2.1 Hz, 1H, H-15), 4.60 (s, 1H,
OH), 4.06 (d, J=13.6 Hz, 1H, N-CHa-triazole), 3.98 (d,
J=9.5 Hz, 1H, H-3), 3.94~3.84 (m, 2H, H-1',
Ph-CH2-N), 3.79 (d, J=11.7 Hz, 2H, H-23), 3.54~3.35
(m, 3H, H-5,2", N-CHa-triazole), 3.28 (d, J=12.8 Hz, 1H,
Ph-CH:-N), 2.99 (t, J=9.3 Hz, 2H, H-4', OH), 2.97~2.82
(m, 3H, H-14,5',20), 2.72 (s, 1H, H-8), 2.56~2.39 (m, 8H,
H-2,7'.8', OH), 2.32 (s, 3H, CHs-Ph), 2.21 (t, J=10.1 Hz,
1H, H-3'), 2.09 (d, J=12.4 Hz, 1H, H-20), 2.01 (d, J=
17.0 Hz, 1H, H-2), 1.97~1.91 (s, 1H, OH), 1.88 (ddd, J=
14.2, 7.4, 2.3 Hz, 1H, H-16), 1.80 (s, 3H, H-22), 1.75~
1.45 (m, 7H, H-4,6,7,16,19), 1.20 (d, J=6.8 Hz, 3H,
H-21), 1.10 (d, J=5.8 Hz, 3H, H-6"), 1.02 (d, J=6.6 Hz,
3H, H-18), 0.83 (t, J=7.2 Hz, 3H, H-17); 3C NMR (101
MHz, CDCl3) d: 203.6, 173.4, 148.1, 147.2, 145.9, 144.2,
142.6, 136.8, 134.9, 133.7, 131.0, 130.5, 130.4, 128.9,
128.5, 128.0, 127.7, 127.5, 122.8, 117.9, 104.5, 80.2, 75.1,
73.1, 71.0, 70.8, 70.3, 67.2, 61.9, 59.0, 51.0, 48.9, 47.0,
45.2, 41.8, 39.0, 34.0, 31.6, 25.1, 24.8, 21.1, 17.7, 17.6,
13.0, 9.9, 9.3; HRMS (ESI) caled for Cs;H7/NgOo [M+
H]" 911.5283, found 911.5284.

20-li 5-20- {N-3F L FE-N-[1-(3-IE w3 )-1H-1,2,3- =
M4 LV G0 5 ) -5-O- B B G B 2 28 IR N B (4k): 1 (]
s, R 72%. mp. 133.3~136.7 C; [aly) —33.3 (c
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0.03, CH,CLy); '"H NMR (400 MHz, CDCl;) 6: 9.23 (s, 1H,
pyridine-2-H), 8.72 (s, 1H, triazole-5-H), 8.63 (d, J=4.5
Hz, 1H, pyridine-4-H), 8.37 (d, /J=6.8 Hz, 1H, pyri-
dine-5-H), 7.52 (dd, J=8.3, 4.8 Hz, 1H, pyridine-6-H),
7.28 (s, 1H, H-11), 6.31 (d, J/=15.3 Hz, 1H, H-10), 5.99
(d, J=8.3 Hz, 1H, H-13), 4.99 (t, J=9.7 Hz, 1H, H-1"),
4.22 (d, J=6.7 Hz, 1H, N-CH>-triazole), 4.01~3.93 (m,
1H, N-CH:-triazole), 3.89 (s, 1H, H-5), 3.77 (d, J=11.4
Hz, 2H, H-2', H-3), 3.57~3.46 (m, 2H, H-23), 3.32~3.23
(m, 1H, H-4"), 3.15 (t, J/=9.3 Hz, 1H, H-5), 3.04 (q, J=7.3
Hz, 2H, H-14), 2.91 (s, 1H, H-2), 2.81 (s, 1H, H-2), 2.58
(s, 5H, H-20), 2.53~2.38 (m, 3H, H-7"), 2.08 (s, 1H,
H-19), 2.00 (s, 3H, H-8"), 1.97 (s, 1H, H-19), 1.80 (s, 7H,
N-CH, CH,-CH,-CH»), 1.67~1.49 (m, 5H, H-4, H-7),
1.31 (t, J=7.3 Hz, 10H, H-21, CH,-CH»-CH,), 1.20 (d,
J=6.4 Hz, 3H, H-6"), 0.99 (d, J=6.2 Hz, 3H, H-18), 0.91
(t, J=7.2 Hz, 3H, H-17); 3C NMR (101 MHz, CDCl;) J:
203.8, 177.2, 149.0, 148.1, 142.7, 141.9, 134.2, 128.8,
126.3, 124.4, 122.4, 117.9, 104.4, 80.8, 77.3, 75.1, 73.3,
70.7, 67.0, 61.9, 58.3, 66.9, 61.9, 47.1, 45.9, 454, 45.1,
447, 41.7, 29.7, 29.4, 26.4, 26.3, 25.9, 25.1, 24.8, 22.9,
21.1, 179, 17.6, 9.9, 8.7, HRMS (ESI) calcd for for
C4sH71NgOo [M+H]" 839.5294, found 839.5281.

20- i 48-20- {N-3F O B FE-N-[ 1-(3-ME e 3)- 1 H-1,2,3-
= ME-4- S P B ) -5-O- TR B HORE AL 2 SR iR (41): I8
A, R 74%. mp. 127.3~129.6 C; [a]d —20.0 (¢
0.1, CH,CL); '"H NMR (400 MHz, CDCl3) d: 9.23 (s, 1H,
pyridine-2-H), 8.65 (d, J=4.2 Hz, 2H, triazole-5-H, pyri-
dine-4-H), 8.39 (d, J=5.4 Hz, 1H, pyridine-5-H), 7.52 (dd,
J=8.2, 4.8 Hz, 2H, pyridine-6-H, H-11), 7.18 (d, J=15.5
Hz, 1H, H-10), 6.30 (d, J=15.2 Hz, 1H, H-13), 5.85 (dd,
J=41.9,9.8 Hz, 1H, H-1"), 5.02 (s, 1H, H-15), 4.23 (d, J=
7.1 Hz, 1H, H-3), 4.12 (d, J/=7.1 Hz, 1H, N-CH2-triazole),
3.93 (d, J=14.1 Hz, 1H, H-5"), 3.73 (s, 1H, H-3), 3.66 (d,
J=5.3 Hz, 1H, H-3"), 3.60 (d, /=9.2 Hz, 2H, N-CH-
triazole), 3.54~3.45 (m, 2H, H-23), 3.31 (s, 3H, N-CHa,
CH,-CH-CH,), 3.25~3.20 (m, 2H, H-20), 2.56 (d, J=
15.5 Hz, 7H, H-7', H-8"), 2.50~2.42 (m, 2H, H-5, H-4"),
2.29 (dd, J=12.6, 7.4 Hz, 2H, H-2), 2.25~2.16 (m, 1H,
H2, H-19), 1.79 (s, 4H, CH,-CH2-CH,), 1.76~1.67 (m,
6H, CH,-CHz-CH>), 1.63 (s, 6H, H-22, H-4, H-7), 1.50 (d,
J=17.7 Hz, 3H, H-21), 1.19 (d, J=6.5 Hz, 6H, H-6',
CH,-CH:-CH;), 1.00 (d, J=6.6 Hz, 3H, H-18), 0.93 (t,
J=17.2 Hz, 3H, H-17); *C NMR (101 MHz, CDCl;) :
203.6, 173.7, 149.9, 149.1, 147.9, 146.6, 142.2, 141.6,
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134.3, 128.7, 128.1, 126.3, 124.4, 118.1, 80.4, 77.3, 74.9,
73.3, 71.0, 70.4, 67.0, 63.7, 61.6, 55.9, 49.4, 47.2, 47.0,
45.2, 417, 39.4, 31.3, 29.7, 29.4, 26.6, 26.3, 26.2, 25.9,
25.5,22.7,17.9, 142, 14.1, 13.0, 9.5; HRMS (ESI) calcd
for C46H73NsOo [M+H]" 853.5394, found 853.5479.

20- i 48 -20- {N- % JE -N-[1-(3- ML g 35 )-1H-1,2,3- =
W -4-BE T B KR 1 -5-O- T B B B e AR N BB (4m): 1 68
B4R, R 71%. mp. 127.1~128.5 C; [a]y —43.6 (¢
0.1, CH,Cl,); 'H NMR (400 MHz, CDCL3) 8: 9.56 (s, 1H,
pyridine-2-H), 8.81 (s, 2H, pyridine-4-H, H-33), 8.20 (d,
J=28.5 Hz, 1H, pyridine-5-H), 7.98 (d, J=28.1 Hz, 1H,
pyridine-6-H), 7.42 (d, J=7.2 Hz, 2H, H-25), 7.36~7.19
(m, 5H, H-26,27,28,29, H-11), 6.34 (d, J=15.4 Hz, 1H,
H-10), 6.05 (d, J=10.4 Hz, 1H, H-13), 4.97 (t, J=9.2 Hz,
1H, H-15), 4.12 (q, 3H, N-CHz»-triazole, H-3,1"), 3.98~
391 (m, 3H, Ph-CH2-N, H-23), 3.78 (s, 3H, H-5)2',
N-CHa-triazole), 3.61 (d, J=13.6 Hz, 1H, Ph-CH:-N),
3.55~3.35 (m, 5H, H-4', OH, H-14,5',20), 3.18 (d, ]=12.8
Hz, 1H, H-8), 3.11~2.92 (m, 2H, H-2), 2.58~2.43 (m,
6H, , 7', 8"), 2.34~2.20 (m, 1H, H-3"), 2.08~2.00 (m, 3H,
H-20,2, OH), 1.54 (s, 4H, H-16,22), 1.27 (q, J=7.2 Hz,
7H, H-4,6,7,16,19), 1.18 (dd, J=15.0, 6.7 Hz, 3H, H-21),
1.10 (d, J=6.0 Hz, 3H, H-6'), 1.05~0.92 (m, J=6.8 Hz,
3H, H-21), 0.85 (t, J=7.1 Hz, 3H, H-17); 3C NMR (101
MHz, CDCl3) d: 203.6, 171.2, 148.0, 147.2, 146.0, 144.0,
142.6, 131.0, 130.4, 128.9, 128.4, 128.2, 128.0, 127.7,
127.2, 122.7, 117.9, 104.3, 77.2, 75.2, 73.1, 70.8, 70.1,
61.9, 60.4, 49.0, 47.1, 45.2, 43.3, 41.7, 39.0, 33.7, 24.9,
22.4,21.0,18.1, 17.7, 14.2, 13.0, 9.9; HRMS (ESI) calcd
for C46He7NsOo [M+H] " 847.4925, found 847.4969.

20-Mi %A -20- {N-C. FE-N-[1-(3-ME BE FE)-1H-1,2,3-=
M4 LV G0 5 ) -5-O- B B G B 2 28 IR N B (4m): 1 (]
i, WE 69%. mp. 1192~121.7 C; [a]y —36.4 (c
0.11, CH,Cl,); '"H NMR (400 MHz, CDCl:) 8: 9.23 (s, 1H,
pyridine-2-H), 8.66 (s, 1H, triazole-5-H), 8.56 (d, /=4.6
Hz, 1H, pyridine-4-H), 8.39 (d, J=7.7 Hz, 1H, pyri-
dine-5-H), 7.46 (dt, J=9.6, 4.9 Hz, 1H, pyridine-6-H),
7.06 (d, J=15.4 Hz, 1H, H-11), 6.22 (d, J=15.4 Hz, 1H,
H-10), 5.96 (d, J=10.3 Hz, 1H, H-13), 5.00 (t, J=9.3 Hz,
1H, H-1'), 420 (d, J=7.3 Hz, 1H, H-15), 3.88~3.76 (m,
4H, H3, N-CHa-triazole), 3.64~3.52 (m, 2H, H-23), 3.43
(dd, J=21.3, 11.4 Hz, 4H, H-5, H-2', H-14), 2.79~2.66
(m, 3H, N-CH,), 2.56 (d, J=6.9 Hz, 1H, H-3"), 2.45 (s,
7H, H-7', H-8'), 2.32 (t, J=10.1 Hz, 4H, CH,-CHb),
1.57~1.38 (m, 7H, H-20, CH,-CH2-CH>), 1.23 (d, J=5.8
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Hz, 2H, H-19), 1.18 (s, 8H, H-21), 1.11 (d, J=6.8 Hz, 6H,
H-6', CH,-CH»-CH,), 0.94 (d, J=6.5 Hz, 3H, H-18), 0.81
(dd, J=12.7, 7.0 Hz, 6H, H-17, CH,-CH3); 3C NMR
(101M Hz, CDCl3) d: 202.3, 172.3, 148.8, 147.9, 147.1,
144.7, 133.4, 133.4, 128.3, 127.0, 123.5, 122.6, 123.3,
103.4, 80.0, 76.2, 74.0, 72.4, 70.0, 69.8 (C-3), 69.2, 65.8,
62.7, 60.8, 53.2, 50.8, 47.9, 46.0, 41.0, 40.7, 38.1, 33.0,
31.4, 30.7, 28.7, 26.3, 23.9, 23.8, 23.5, 21.6, 16.9, 16.6,
13.1, 11.8, 8.4; HRMS (ESI) caled for C4sH73N¢O9 [M+
H]" 841.5494, found 841.5446.

20t 5-20- {N-"F FE-N-[1-(3- WMk JE)-1H-1,2,3-=
M4 FL)H 3L - FR IR T 2 (do): K5 3a Hulk 3e ML &)
4a il %%, 193 0 EAFE K, KFE 80%. mp. 1383~
139.6 ‘C; 'H NMR (400 MHz, CDCl) 6: 9.53 (s, 1H,
H36), 8.78 (d, J=41.5 Hz, 2H, H-33, H-35), 8.20 (d, J=
8.5 Hz, 1H, H-42), 7.95 (d, J=8.0 Hz, 1H, H-39), 7.84~
7.75 (m, 1H, H-41), 7.65 (t, J=7.5 Hz, 1H, H-40), 7.41 (d,
J=17.2 Hz, 2H, H-25, H-29), 7.34 (t, J=7.4 Hz, 2H, H-11,
H-26), 7.24 (dd, J=15.9, 11.4 Hz, 2H, H-28, H-10), 6.31
(d, J=15.0 Hz, 1H, H-13), 5.75 (d, J=10.4 Hz, 1H,
H-15), 5.03 (d, J=3.2 Hz, 1H, H-1"), 4.81 (s, 1H, H-3),
4.03 (dd, J=10.0, 6.1 Hz, 3H, H-31), 3.92 (dd, J=13.3,
9.4 Hz, 5H, H-24, H-23), 3.72 (t, J=2.7 Hz, 1H, H-5"),
3.61 (d, J=6.4 Hz, 4H, H-7", H-8"), 3.55~3.42 (m, 4H,
H-5, H-2', H-31), 3.39 (s, 4H, H-4"), 3.25 (d, J=19.7 Hz,
2H, H-2", H-5"), 3.22~3.13 (m, 2H, H-4"), 3.01~2.90
(m, 4H, H-4', H-14), 2.77~2.66 (m, 3H, H-8, H-2"), 2.58
(q, J=7.2 Hz, 11H, H-7', H-8'), 2.50 (dd, J=10.7, 6.2 Hz,
2H, H-20), 2.00 (s, 2H, H-19), 1.98~1.93 (m, 2H, H-2"),
1.70~1.55 (m, 5H, H-6", H-7"), 1.26 (dd, J=12.0, 6.1 Hz,
6H, H-6", H-5"), 1.21 (d, J=6.6 Hz, 3H, H-21), 1.12~
1.01 (m, 3H, H-6"), 0.99 (d, J=6.6 Hz, 4H, H-18), 0.91 (t,
J=7.2 Hz, 4H, H-17); *C NMR (101M Hz, CDCl;) :
203.6, 178.1, 1732, 147.9, 147.5, 146.0, 143.7, 143.3,
137.9, 134.6, 130.9, 130.1, 129.9, 129.6, 128.3, 128.3,
127.9, 127.5, 127.2, 126.2, 122.4, 117.9, 104.0, 101.1,
81.8, 80.1, 79.9, 77.4, 71.3, 75.0, 72.9, 72.7, 71.7, 70.6,
69.5, 69.1, 68.7, 67.1, 66.0, 61.8, 59.6, 58.9, 51.1, 49.1,
46.0, 45.3, 42.0, 41.6, 40.9, 39.2, 34.1, 32.1, 29.7, 29.3,
25.4, 25.1, 24.0, 19.0, 18.2, 17.8, 9.8, 9.5; HRMS (ESI)
caled for CssHgsNgOiz [M + H]©  1215.4930, found
1215.4933.

20- i 58 -20- { N-X 80 B -N-[ 13- 3 )- 1 H-1,2,3-
=4 B R R IR B 3 (4p): K4 3a #epk 3g [FfL G
Y 4a 2%, AEEE, K 84%. mp. 136.1~139.5 C;
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'H NMR (400 MHz, CDCl5) d: 9.53 (s, 1H, H-36), 8.78 (d,
J=41.5 Hz, 2H, H-33, H-35), 8.20 (d, J=8.5 Hz, 1H,
H-42), 7.95 (d, J=8.0 Hz, 1H, H-39), 7.84~7.75 (m, 1H,
H-41), 7.65 (t, J=7.5 Hz, 1H, H-40), 7.41 (d, J=7.2 Hz,
2H, H-25, H-29), 7.34 (t, J=7.4 Hz, 2H, H-11, H-26), 7.24
(dd, J=15.9, 11.4 Hz, 2H, H-28, H-10), 6.31 (d, J=15.0
Hz, 1H, H-13), 5.75 (d, J=10.4 Hz, 1H, H-15), 5.03 (d,
J=3.2Hz, 1H, H-1"), 481 (s, 1H, H-3), 4.03 (dd, J=10.0,
6.1 Hz, 3H, H-31), 3.92 (dd, J=13.3, 9.4 Hz, 5H, H-24,
H-23), 3.72 (t, J=2.7 Hz, 1H, H-5"), 3.61 (d, J=6.4 Hz,
4H, H-7", H-8"), 3.55~3.42 (m, 4H, H-5, H-2", H-31),
3.39 (s, 4H, H-4"), 3.25 (d, J=19.7 Hz, 2H, H-2", H-5"),
3.22~3.13 (m, 2H, H-4"), 3.01~2.90 (m, 4H, H-4', H-14),
2.77~2.66 (m, 3H, H-8, H-2"), 2.58 (q, J=7.2 Hz, 11H,
H-7', H-8"), 2.50 (dd, J=10.7, 6.2 Hz, 2H, H-20), 2.00 (s,
2H, H-19), 1.98~1.93 (m, 2H, H-2"), 1.70~1.55 (m, 5H,
H-6", H-7"), 1.26 (dd, J=12.0, 6.1 Hz, 6H, H-6", H-5"),
1.21 (d, J=6.6 Hz, 4H, H-21), 1.12~1.01 (m, 18H, H-6"),
0.99 (d, J=6.6 Hz, 4H, H-18), 0.91 (t, J=7.2 Hz, 4H,
H-17); 3C NMR (101 MHz, CDCl;) &: 203.6, 178.1,
163.3, 160.9, 147.9, 147.5, 146.0, 143.7, 143.3, 137.9,
134.6, 131.3, 131.2, 130.9, 130.1, 129.9, 129.6, 128.3,
127.9, 127.5, 127.2, 126.2, 122.4, 117.9, 104.0, 101.1,
81.8, 80.1, 79.9, 77.4, 77.3, 75.0, 72.9, 72.7, 71.7, 70.6,
69.5, 69.1, 68.7, 67.1, 66.0, 61.8, 59.6, 58.9, 51.1, 49.1,
46.0, 45.3, 42.0, 41.6, 40.9, 39.2, 34.1, 32.1, 29.7, 29.3,
25.4, 25.1, 24.0, 19.0, 18.2, 17.8, 9.8, 9.5; HRMS (ESI)
caled for CssHgFNgOi;; [M+ H] " 1233.6632, found
1233.6634.

20- it 22-20- { FHE-N-[1-(3-FE Mk IE)-1H-1,2,3-=
W4 ] PR G ik ) - 87 TR A O TR 25 (4q): B 3a Hai 3e
LAY 4a fil%, AEAREE, IR 81%. mp. 138.9~
139.8 ‘C; 'H NMR (400 MHz, CDCls) 6: 9.54 (s, 1H,
H-36), 8.85 (s, 1H, H-33), 8.72 (s, 1H, H-35), 8.20 (d, J=
8.5 Hz, 1H, H-42), 7.94 (d, J=7.9 Hz, 1H, H-39), 7.78
(ddd, J=8.4,7.0, 1.3 Hz, 1H, H-41), 7.64 (dd, J=11.1, 4.0
Hz, 1H, H-40), 7.41 (d, J=7.2 Hz, 2H, H-25, H-29), 7.34
(t, J=7.4 Hz, 3H, H-11, H-26), 7.25 (d, J=7.1 Hz, 1H,
H-28), 7.21 (s, 1H, H-10), 6.31 (d, J=16.2 Hz, 1H, H-13),
5.73 (d, J=10.4 Hz, 1H, H-15), 4.79 (s, 1H, H-1'), 4.51 (d,
J=7.8 Hz, 1H, H-3), 3.93 (dd, J=9.2, 4.1 Hz, 4H, H31,
H23), 3.72 (t, J=2.8 Hz, 1H, H5, H-24), 3.63~3.56 (m,
6H, H-7", H-8"), 3.53 (dd, J=11.0, 4.7 Hz, 2H, H-2),
3.50~3.47 (m, 2H, H-4", H-1"), 3.42 (s, 2H, H-2",
H-5"), 3.14 (d, J=3.2 Hz, 1H, H-14), 3.02 (s, 1H, H-4"),
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3.01~2.92 (m, 4H, H-8, H-3"), 2.70 (dd, J=14.4, 7.2 Hz,
5H, H-5"), 2.51 (d, J=6.9 Hz, 3H, H-20), 2.46 (d, J=5.1
Hz, 8H, H-7', H-8'), 2.22 (t, J=9.5 Hz, 2H, H-19), 1.55
(dd, J=13.6, 9.4 Hz, 3H, H-2"), 1.26 (d, J=6.3 Hz, 8H,
H-6", H-5"), 1.23~1.16 (m, 5H, H-21), 1.12 (t, J=7.3 Hz,
3H, H-6"), 1.01 (t, J=5.8 Hz, 4H, H-18), 0.91 (dd, J=
14.3, 7.2 Hz, 3H, H-17); *C NMR (101 MHz, CDCL) &:
203.6, 178.1, 173.1, 147.9, 147.5, 146.0, 143.9, 143 .4,
137.8, 134.6, 130.9, 130.1, 130.0, 129.6, 128.3, 127.9,
127.5,127.2, 126.3, 122.4, 117.9, 104.3, 101.1, 81.9, 79.8,
75.0, 70.8, 70.6, 70.1, 69.1, 67.2, 61.8, 59.8, 59.6, 59.1,
51.1, 49.3, 45.9, 45.4, 41.7, 39.2, 38.2, 34.1, 32.1, 31.2,
25.4,25.1,22.7,17.8,17.7,9.7,9.4; HRMS (ESI) calcd for
CesHosNO16 [M+H]™ 1071.5940, found 1071.5939.

20- Bt 58 -20- { N-X 80 B -N-[ 13- ) -1 H-1,2,3-
M4 SR R - PR IR R (dr): # 3a ik
3g AAEY) da i, EOEAE, IE 82%. mp. 137.1~
139.5 C; 'H NMR (400 MHz, CDCls) 6: 9.50 (s, 1H,
H36), 8.77 (s, 1H, H-33), 8.70 (s, 1H, H-35), 8.19 (d, J=
8.5 Hz, 1H, H-42), 7.94 (d, J=8.1 Hz, 1H, H-39), 7.79 (t,
J=7.7 Hz, 1H, H-41), 7.65 (t, J=7.5 Hz, 1H, H-40), 7.39
(dd, J=17.8, 5.8 Hz, 2H, H-25, H-29), 7.21 (d, J=15.4 Hz,
1H, H-11), 7.06 (t, J=8.5 Hz, 2H, H-26, H-28), 6.31 (d,
J=15.2 Hz, 1H, H-10), 5.80 (d, J=10.4 Hz, 1H, H-13),
4.89 (t, J=8.9 Hz, 1H, H-15), 4.53 (d, J=7.8 Hz, 1H,
H-1', 4.02~3.87 (m, 5H, H-3, H-24), 3.73 (s, 2H, H-23),
3.61 (s, 4H, H-31), 3.58~3.46 (m, 4H, H-5, H-2', H-4",
H-1"), 3.43 (d, J=12.3 Hz, 7H, H-7", H-8"), 3.28~3.13
(m, 3H, H-2", H-5", H-14), 3.08~2.98 (m, 3H, H-4', H-8,
H-3"), 2.99~2.81 (m, 4H, H-5"), 2.52 (dd, J=16.8, 10.3
Hz, 2H, H-20), 2.45 (s, 7H, H-7', H-8"), 2.22 (t, J=9.6 Hz,
2H, H-19), 1.74~1.62 (m, 4H, H-2"), 1.13 (d, J=7.3 Hz,
11H, H-21), 1.10 (s, 3H, H-6"), 1.00 (d, J=6.6 Hz, 3H,
H-18), 0.92 (t, J=7.2 Hz, 4H, H-17); 3C NMR (101 MHz,
CDCl3) 8: 203.6, 173.4, 163.3, 160.9, 147.9, 147.6, 146.1,
143.5, 143.1, 134.5, 133.8, 131.4, 130.8, 130.2, 129.6,
1282, 128.0, 127.5, 126.1, 122.2, 118.0, 115.2, 115.0,
104.3, 101.1, 81.8, 79.9, 79.7, 75.1, 73.3, 72.7, 70.9, 70.5,
70.1, 68.9, 67.2, 59.6, 57.8, 51.0, 49.1, 46.0, 45.2, 41.7,
39.2,34.0,32.1,25.4,25.3,25.1,25.1,17.8,17.7, 9.8, 9.5;
HRMS (ESI) caled for CesHosFNgO1s [M + H] *
1089.5879, found 1089.5882.

3.3 EEMNE
331 AMHARZRNYPE

SIS AT B AR . KB FF B (Escherichia coli ATCC-
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25922, E. coli)Fl4: 3% (.4 %) BR1# (Staphylococcus aureus
ATCC25923, S. aureus)FIBRIERFR, HAEMIK 272552 0
Ze L2 MBI, IR (Pasteurella) F1 % it 98 52 5
& (Mycoplasma) B 7 ] e b oK 2 B ;55 1fn 76 72 BK 1
(Staphylococcus haemolyticus, S. hl)~ KIGFF & (Escheri-
chia coli, E.coli)~ BE¥KE (Streptococcus, SC181) MEKEE
(Enterococcus, Fbc35), ¥R (Enterococcus P254)f14:
B 0 4 BR 18 (Staphylococcus  aureus, S. aureus)%5 i
TR AR H 22 ] 2P I i R ] i A Ll Ko R

%M CLSI SEIG %, HRIZIEAE Mueller-Hinton
Agar (MHA)#; 775 FRERMIGATE, ONIEIR B F7 46 4,
7E 37 CTHEIEREFE 24 h. PRBUELSHIF R, B
2% Mueller-Hinton Broth (MHB, 4 mL)R#% Y+, T1EIRRE
JRH 37 C, 200 r/min 5% FHEIR 8 h. SLEHERHE,
VB VEHCN 1X10° CFU/mL, %85 MHB Wiz 7%
R L E 12 100 BEATHRE.

PLZ8 5K B 2% (Tylosin, Tyl). # K% 2 (Timicosin,
Tim). Z&Hu P Hr(Tildipirosin, Ti/EABHTEX R, L&)
HBRCE K 2.56 mgemL !, #RJ5 Fl MHB #FE Rk 64
pgemL !,

333 SARAPE K A9 MK

KR N MBI AT HURE TR, B
WTEES M SCHR[21], 1E 96 FLH A 1 L& I 200 pL
HArE AT, (E55 2~10 LI 100 uL () MHB A
R FREL, FEEE 12 LI 200 L ) MHB iz 5; 77 5.
FICRANFE S NS 1 FLA IR 100 uL H AL &0V,
IINZIEE 2 F IFaRITIN ), SRJE G 2 Z1 i 100
pL, T58 3 ZIRAT IS 5], ARUCGHAT i LURGRE, 258 10
HIFREIG, #2100 pL FIARMWAE, F% 1~10 £Li0 100
ul B, [EE 11 FL00 200 pL B, BIE 32, 16, 8, 4, 2,
1,0.5,0.25,0.125 1 0.0625 pgemL ' %5 10 Mk JE. 37 C
TEIRAR R IR 18~24 h e SR, IRV 2 FIEXS
YA R A R, 1% 00 W PR L IR 2 1) 52 BT
DAZRE S RN URTR FE(MIC), 3% F MIC 1, /)
B P = B BT I (AR

$#H Bh#1 Kl (Supporting Information) {L&%) 3a~3n.
4a~4r [f] 'TH NMR %K. *C NMR Al HRMS &, DA
J de 1] °F NMR. X E5R4RL AT LG 2 AT ] i (http:/
sioc-journal.cn/) I F#k.
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