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Introduction of 22 Chemical Drugs Applied for Clinical Trials for the Treatment of COVID-19 in China
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Design of Solid-liquid Analysis and Activity assay
derivatives synthesis purification
*aromatic amino «solid-phase *RP-HPLC
acids peptide analysis
* positively synthesis *RP-HPLC
charged polar « synthesis of purification
amino acids echinocandin B *mass spectrometry
+ fatty acids derivatives

«antifungal
activity

*hemolytic
toxicity

« water solubility

Compound 13, ECBN-D-2-Nal-Dab-C;,, was recommended as a candidate for further research and
development because of its good antifungal activity, low hemolytic toxicity and high water solubility
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levofloxacin hemihydrate

An improved synthetic process of levofloxacin hemihydrate was reported. This process
solved the problems of large residual amounts of high-boiling solvents in target product
and large amounts of low-boiling solvents used in levofloxacin hemihydrate preparation
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In order to control the quality of the bulk drug and preparation of sotalol hydrochloride, five related substances
including one novel impurity of sotalol hydrochloride were prepared and their structures were confirmed.
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\ / models.

Problems of original culture conditions, The effects of five culture parameters
low protein yield and high lactic acid were evaluated with antibod P ield and The culture parameters were optimized by
level before harvest might lead to vy the central composite design experiment.

final concentration of lactic acid as the

/ indexes by full factorial design. \
- models based

Lculture duration } [initial viable cell density ] shift temperature viable on the antibody yield and
cell density lactic acid concentration were

process failure.

The experimental results were as follow:
antibody production up to 5.3 g/L and
lactic acid levels were signifi reduced

The optimized process was then verified
through cell culture.
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in vitro release test
Exelon® patch 2
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human follicle stimulating hormone (hFSH)
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Peaks: 1. N-nitrosodimethylamine; 2. N-nitrosomethylethylamine; 3. N-nitrosodiethylamine;
4. N-nitrosodi-n-propylamine; 5. N-nitrosodi-n-butylamine; 6. N-nitrosopiperidine;
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(1 BERSZ%0, 1 201203; 2. LKAV EVMBARERAR, Lig 201203;
3 IERRIEZNEE BB AR A, {LI5F 5 210000)

WE . AR AR ER B 8% (ECBN) R, EMEEHEIN T 2GR, JHRZRE THAREE B B E s
FOBAHBR A B B BR 2 e DAANIR] DT B VESURE IR . ARV IE W Anr G R DA B R D T SRR R T 14 ASBTI B B 2% B ATk
Yo, S BT T BT R LI KPRV AL, FRTEAF 3] T ECBN-[3- (2- 2845 ) -D- WA 1- 24- Z&IL TR )-
KR (ECBN-D-2-Nal-Dab-C,,, 13). AHHT-RIE %5, 13 R iE Ry, A B R A%, I Bkt
13BN, I 0] - SRR [ G i 95 200 8 Bk B A Se 2 R A A A R TR e G, 13 TR AR IR AL & P ik
— BRI -

SEBEIA) - BREI R E B ATAEY) - BULEEZ o [ - WROAH AR s PUELBINETE 5 KA

FESEE: RI14.2; RI78.5 X FRERS: A XEHS: 1001-8255(2020) 06-0704-09

DOI: 10.16522/j.cnki.cjph.2020.06.005

Design, Synthesis and in vitro Antifungal Activities of Novel Echinocandin B Derivatives

ZHU Bing', DONG Yuanzhen’, ZHANG Xiquan®’, MA Jie®*
(1. School of Pharmacy, Fudan University, Shanghai 201203, 2. Shanghai Duomirui Biotechnology Ltd., Shanghai 201203,
3. Chitai Tianging Pharmaceutical Group Co., Ltd., Nanjing 210000)

ABSTRACT: In this study, some peptides were introduced into the side chain on the nucleus of echinocandin B
(ECBN) by a new solid-liquid synthesis route to obtain a series of novel echinocandin B derivatives. Using aromatic
amino acids, positively charged polar amino acids and fatty acids as materials, fourteen derivatives were synthesized.
According to the evaluation results of antifungal activity, hemolytic toxicity and water solubility, ECBN-[3- (2-naphthyl) -
D-alanine] - (2,4-diaminobutyric acid) -lauric acid (ECBN-D-2-Nal-Dab-C,,, 13) was found, which showed a comparable
fungicidal effect, high water solubility and low hemolytic toxicity compared with anidulafungin. Moreover, the time-
killing assay against Candida. albicans and C. krusei also confirmed that both compound 13 and anidulafungin showed
the similar fungicidal effect, so compound 13 could be recommended as a candidate for further research and development.

Key Words: echinocandin B derivative; antifungal agent; solid-liquid synthesis; antifungal activity; water solubility
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Bl JE254% (anidulafungin) F1ZFhfTAE4) .

R 11 B 2% 2T R 240 I 3 S G P ) B A
WLER) B-1,3- 1 SRE G e, o 50 TR 24 P R B A
B B-1,3- FERNE G RS2 BH, 20 BB Y 58 B P bl
WK, M SBCE AT ), BT Ak
AT AR, $h= B-1,3- #RKHEA REE,
HAZ R AR BRI RIG, RigbNibw et
BE— R HEAY. MOFERBIIARAEA
PUR RS, PLEEEMER. ZatE. B XY
PERIZ5 AR BAE /D SR, O et I MRvR T 12
ZE B IR0k . BARE XA £ A N
B, KEEEVE M B R RAYMAE BN
B, HAZR AR S, S ast, Bt
RIKIBVELE PG PEsE . A R RPN BL R AL
KIAEY), AN 5T 75 T

AHFFELLER & W & B £ 4% (echinocandin B
nucleus, ECBN, | Jr e Brongs ) ki,
TEMEE R 5l NZ K1, BAAS[R]3) 05 7 M 2 B PR
WA T H AR P 2 S R DA S IR T R &5 8 SRk & i &
BT — R ECB fiT4EY, st Ht 5 b i 1k
W IMLEF PE AKX A S AT VR, BAIIER
PP EE R KIS BRI &Y.

1 EE5HH

CS 136XT B Z ik & pidx [ FMiEWAE (L) A
FRZAF ] ; Dionex Ultimate 3000 2 v 2y A (it A ( £ [E
Thermo Fisher A% ) ; 600E-2487 74 fil] £ 784 i R4 AH €l A%
( £ Waters A7 ) ;s R-300 BUighE# {X (Buchi A#]) ;

ll\/\/\/\/w\/\w

SHP-150 B AR 240 ( LIRS E LR @& AR A A )
SpectraMax i3x £ Dy RElFFr1X ( 3% [E Molecular Devices 2
CiDE

Bl J8 4515 (& & 98 %, L5 160801). ECBN # 1%
#h (ECBN-HCI, %1 98%, #itS520151001) A1yE 4 A
LIRS E (58 99%, #it's M046925) (1E K KIEZ
WA A BR AT ) 2- S =KW [2-CTC #
Jig, HUACEE (SD) fH =1.08 mmol/g, V5 % i e B B8 A
BB AT BRA A, B 10 g, #E5 03-190223] ; N-9- 7
P IE -L- RAE R (Fmoc-Phe-OH, %/ 99%, #it5
GLS140623-35701) ; 1- BER =1 (HOBt, % 99%,
#t5 GLS151006-00602) . N,N- =53¢ A3 2% (DIEA, &%
F99%, #itS GLS161007-00810) . 2-(7- S ALA I =1k ) -
N,N,N',N'- T4 F B JIR 7N 9 R R (HATU, &8 99%, ik
5 GLS170604-00703) . N- ¥ I8 IAEE W % (HOSU, &
#99%, #t5 GLS110906-10501) F1 N,N'- — ¥ CIHEFR
Tz (DCC, &/ 99%, 5 GLS111129-00802) [ # /K%
(L) HRAF ] 5 N-9- 27 FA B -3- (2- Wy 3L ) -L-
W4 (Fmoc-Thi-OH, && 99%, #t%5 F02041170501).
N-9- 7 FAA e -3- (2- 2838 ) -D- %R (Fmoc-D-2-Nal-
OH, &8 99%, fit5 H21403160926) . No-9- %j H & B¢
B -Ne- IR HRA: -L- #1212 [Fmoc-Lys (Alloc) -OH, &
H99%, fit’S F01232160919] Fl No-9- 2 H 4 3L -Ny- Js
P BRIE -L-2,4- — %3 T [Fmoc-Dab (Alloc) -OH, 4
#99%, fit'5 H00401180416] [ A /EmFH ( Bi) A
BRARE T N- AR ( R i R A 2 AR IR A
A, 5E99%, fitS P1069358) s E¥R (58 99%, iit

3

1 ECB HZ#I3
Fig.1 Structure of ECB
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520181109) . %R (H&99%, #L'520180522). Ak
% (lauric acid, % 99%, fit'5 20161222) . X (&
99%, #t5 20190509). H/KLEE (Hit5 1803250416, 4%
Bral) . mReE (PIP, & 99%, #t5 20190715). KKZ
B (4165 20190709, 4rffral) . — I (DMSO, fits
20191105, 73 #r48) Mgl =87 (&4 99%, 4it 5 20190617) ([H
HHEMLERFARAT ) 3 =WMLM (TFA, 58 99%,
ft'5 P1459110) A S A3Em W% (DIC, &5 99%, it
5 F1712040) [ BT T8 ( Bifg) ARAR ] =ML
(TFE, &8 99%, b5 77827048) . ZEiklé (phenylsilane,
HHE99%, #it'S FI200161) MUY ( =) 48 [Pd (PPh,) ,,
T 99%, b5 CE0S117] [ BALEHAR ( Big) HIRA
H] 1 ; Hyclone i B 1) RPMI-1640 ¥ 553 ( FE8R K /R4EW)
{3 AR AT, #'5 05118006) ; TLE IS F ML (M
JURAYIHI A RAT, 5 20191008) .

A& E (Candida albicans, ATCC 10231, &2
4x10° CFU, [ & 25 i e i ke ) « SeR&EkE (C.
krusei, ATCC 6258, =& 5x10° CFU, FRIELAY
RHEARAR ).

2 HFEEER
2.1 ECB FrarAMmcit

ECB A E DL B W 5 48« /KA R 22 B i it 2 1
SREFER AL, ANREERENH TIRK, HAW RIS
I B EAY S HE ke A o5 B, PR RN R
XPHAMEE LS AT T RERBuE A E M TAE. B
Fong B SCR IR K SIRIRSE, I
SeJE AT T s SR (eilofungin) o il JE 254 A K
CD101 (rezafungin) %%, {H2KiaMEZE. LWFIH
FEAG B 1] AT AR AR o DA AR T o SR
e, ZRAMGSELSERTTERTS, Bl
TC 2 IRGE RS BE AR, DRI 51N 22 JIR 45 4 ik
A7 I A — o L v AR A A SR

AT T AT A P S TR R A [ B2 1A R e Ry
JRAELG B 45K, JF K H 5 ECBN 45 #4 #HE1S
2HH) ECB A4 . Moh, FHEREHXMG TR
TR AT B R AT, S A B 45 ) b S N AR Y
BT AR, aiE i (Lys) . 2,4- &5 TR
(Dab), —J7 A AN S5 4u i A e, 5
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— I RGN SR, A B R K
AT o W T e B R SR M R W TR (14
HREINER VPR, PraBAiTEY 1~ 14 1945
TP HI IR 2.

*1 [EREIERBRNGES REH
Tab.1 Abbreviations and Structures of
Amino Acids and Fatty Acids
R 45 g

S G Phe

3-(2-Z53%) -D-IN AR D-2-Nal

3-(-IEWY) AR Thi > ] o
\ NH,
0]
- H,N
R R Lys OH
NH,
(0]
24-—HETH Dab HN A~ on
NH,
Y O
E ¥R Cq HSC/VMOH
]
2R Coo H3C/\/\/\/\)LOH
(e}
FHER Co }gc&/\/\/\/\)koa
0]
5 i /\/\/\/\/\)L OH
F B2 R Sar-C,, HC Nﬁ(

|
CH;y O

2.2 ECB #AUTAEMIHI A %

AT IR A T —— 2% ECBS# 2L A7 4= 90 1 [ AH
SRR R G A BRI B 2, R F 42 3 Fmoc [H AH &
Bk E s 2 K, IR 5 ECBN {5 EE
AT &R E 2, LLE K ECBN-D-2-
Nal-Dab-C,,(13) M. LL2-CTC #fig (a, SD=
1.08 mmol/g) 1ENFEAHE K, LHMKE, 5 Fmoc-
D-2-Nal-OH KA4i 6 R B, 2 Ja ik Fmoc &4
FEAS 2 b, FEAE A el I R . 2 SR
Fmoc-Dab (Alloc) -OH X745 6, FH B =i s
M SEHERE, 858 4 )5 P i B Fmoc fRIF S .
JaIMAN A BEREATA G, RN T G133 C o+
T0 T HAEE 32 R A& do B9 IE IR 2 2L i
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72 ECB FETEMINELFY]. 4E. REERERRRNERE (MIC)
Tab.2 Sequences, Purities, MS Results and MICs of Novel ECB Derivatives
e p— /% fﬁi@*ﬁﬁ [M+H]" — MIC/pg-ml " ___
5 ¥R m/z & Bk (ATCC 10231) TLRRERE (ATCC 6258)
Fif Je 55 14 - - - - 0.25 0.25
RIZFG - - - - 0.5 0.5
1 ECBN-Phe-C, 96.42 107051 1071.10 >32 >32
2 ECBN-Phe-C,, 95.49 1098.54 109931 >32 >32
3 ECBN-Phe-C,, 97.72 112657  1127.16 1.0 4.0
4 ECBN-Phe-Sar-C, 96.65 1197.61 119865 2.0 4.0
5 ECBN-D-2-Nal-C,, 97.68 117659 117644 0.5 1.0
6 ECBN-Thi-C,, 97.14 113253 113254 2.0 4.0
7 ECBN-Phe-Dab-C, 95.94 1226.64 122785 2.0 4.0
8 ECBN-Phe-Dab-Dab-C,, 96.21 132670 1327.63 4.0 8.0
9 ECBN-Phe-Dab-Dab-Dab-C,, 94.48 1426.77  1427.87 >32 >32
10 ECBN-Phe-Lys-C,, 96.43 1254.67  1255.83 2.0 8.0
11 ECBN-Phe-Lys-Lys-C,, 95.50 1382.76  1383.95 8.0 >32
12 ECBN-Phe-Lys-Lys-Lys-C, 97.33 151086  1511.14 >32 >32
13 ECBN-D-2-Nal-Dab-C,, 98.46 1276.65 127768 1.0 2.0
14 ECBN-D-2-Nal-Dab-Dab-C,, 95.62 137672 1377.84 4.0 8.0

g, BRZEJEVRG. B CREITIETS B2 K
C,,-Dab (Alloc) -D-2-Nal-COOH (e) , e £yl 5 T
JEHHAT T &M, B ECBfiTAEMME . (4
#71 DCC #1 HOSU MI{ER T, Z Ik e 542 Riditk
Bef, Mg, RASPRAEE, EHE f 1
fiE4b57 DIEA fEFI R, 5 ECBN #E47 M, el
ANDY (=20 ) A0 R 2Rk e e b i 65 fR4r 2 Alloc,
DU B 13. HRATAEMN GRS RS2 HH
Bl AN M BE R 3 S A B WA T BB OB, 5
ECBN J ] 45 3 J B8 LBt PLTE B al 1540 7= 40
2.3 ik o KAk

K H A s BOR A e (RP-HPLC) 40 #HH
P, T 47 RP-HPLC ¥E474ifk, &Jmil
b FE S i (ESI-MS) 2%t 4fifh J5 1) ECB fiT4:9
HHT%E,
2.3.1 RP-HPLC 47

PL13 A6, FRECE B 13 #7779, ke
A A BRI %4 1 mg/ml B9, H 0.22 pm fil
FLUEE g, {1 F RP-HPLC k{74041, i
0N ¢ &4842 Kromasil C # (4.6 mmx250 mm,
5um);AEHAE A N 0.1% TFA /KIEW,B N 0.1%
TFA ) SRSV, BREEGENL (0—5 min: A70%, 5—
15min: A70%—10%, 15—24min: A10%, 24—
26min: A10%—70%, 26—30min: A70% ) ; A

i#% 1.0 ml/min ; 4£:% 35 C ; &0&K 210 nm ; 3
A2 5 ple 13 [UAH W A1 B W& 3A s .
2.3.2 |47 RP-HPLC 4fifk

FREUE AL =4, /KSR 348 C e i 52
50 mg/ml ¥] ECB i BT AEMEH (B AR E 2
fil, PIMAIE=RSIAE D BIE ), B 0.22 pm i
LB I8, & o R A1 4 8 RP-HPLC #4746
o BEiEAifL &AW« &g 42 Kromasil C g il
%K (10 mmx250 mm, 10 pm) ; Azh4 C N 1%
LIRKVEW, DAG 1% I OIS ER, BE
el (0—10 min : C 90%,10—70 min : C 90% —
40%, 70—80 min : C40%—20%, 80—90 min : C
20% ) ; ik 5.0 ml/min ; A% K 215 F1 280 nms,

22 RP-HPLC 4ift )5, WAEGEIM, % “2.3.17
TR BT o dr, A IFAE KT 95 % MU AR,
VR IRYE BRI P CIE B 18 PR A 5
T, 5% ECB #i AT A4 . &iha et
JE B HPLC 4f %4115 2, Horp 13 44k Ji5 1) RP-
HPLC &3 LI 3B,
24 JRiE%w

KH ESI-MS vEAs il 4fifk J5 ) ECB 744, 45
REW, % ECBATAMMINES 7 & I 5310
XPor I EAHRT . B 4 O 13 ik &5 2R, 7T
Wom/z N1 277.68[M+H]", HILBEEHIX /> T i &



. 708 - FEZE25 Tk 24 Chinese Journal of Pharmaceuticals 2020, 51 (6)

» ) ® °
1) Fmoc-D-2-Nal-OH H2N Q N
() Q Cl DIEA(2eq) 1) Fmoc-Dab(Alloc)}-OH () } A b
LS Cl o HOBTG eq) 1 HOBT(3 eq)
O 2) 20% PIP/DMF _ DICGew O 0 DICG eq)
2)20/ PIP/DMF O

a

[}

(0]

O WCH )K/\/\/\/\/\ O
N ’ O (0] )W
HN CHs
~ NH
OO0 iy o
“ % | HOSU(1.2 0 A N
O 0 0 CH, TFE:DCM=1:4 ‘ D”l(z. eq) 0 & |
T o CH, DeCtzea 77N G 0 CH,
o‘ ‘ ,
¢ f

3

ECBN-HCI

|
O CH, Pd(PPhy);
DI SR

2 13 A RERE
Fig.2 Synthetic Route of Compound 13

mAU mAU
1 800 1200 -
1500 : 1000} 1
750 +
1 000
500 [
2
500 | 250 L
0 0 \_—/\
=200 -200 | [ Y ] |
0 5 10 15 20 25 30 0 5 10 15 20 25 30
t/min #/min
A B
1-13 ; 2- 4&J5

E3 134#~=4) (A) 113 &ifk/5 (B) A RP-HPLC EiE
Fig.3 RP-HPLC Chromatograms of Crude 13 (A) and Purified 13 (B)

1276.65 FHFF, HAM SRR 25 £ 3R 2. BRI (C. krusei) 557573 K H Hyclone {7 RPMI-

2.5 PLEFETEENE 1640 5 374E 1,
FRHE 3 [ 1l PR S 56 == AR HEAL &2 52 & (NCCLS) 2.5.1 PLEH AN AW
A7 IR A B R B 12 58 ECB 35 B A7 4 W 1) B A1 470 5 5 R U ASr DA s AR P G & BT B 25 4 %

FRE (MIC), H&ERW (C. albicans) M FE 2 mg, JIINNGE & ) DMSO Bl 320 pg/ml ()



FEEE25 Tk Z4E Chinese Journal of Pharmaceuticals 2020, 51 (6)

- 709 -

100 1277.6842

630.333 1

L1 § me § hLil

0+— - — - .
100 300 500 700 900 1100 1300 1500
m/z

E4 13 BRIEE
Fig.4 Mass Spectrum of Compound 13

W&, T 20 C A R ARAE -
2.5.2 AR BRI &

EO 04 K 40 5 U Hyclone 2t K % RPMI-
1640 35 77 52 R B H IR 2 0.5 22 IRbs #E, #H
Y THFEIE (1 ~5)x10° CFU, Ut 2% H
Hyclone 2{ K%Y RPMI-1640 ¥575FE#H1T 1 & 20 #
B, FHEAT 1 D S0 FRRE AR A, RS
BIREM S T=ZE (1 ~ 5)x10° CFU.
2.5.3 MIC Wl &

K NCCLS #iiAfi () M27-A J7 %0 5E H 2 BRI
A0 BRI ATAE M I AU Y, DA IR ML,
TG H B A KB AR S MIC. S AT AE )
MIC W52 45 3% 2 fizn. nI UL, 7E 14 4~ ECB ¥
BATHEMTA 4 MeEH R E THiEREEN, 1 3.
5 A0 13 BPT L p EERT, SR JE 55 LU R A A
2398
2.6 VA IMEEMEN E
2.6.1 SZRYIMH| &

K 2 BRI JE 25 ¥ & &, 2 L DMSO ¥ i il
% 25.6 mg/ml [, F5H pH 7.4 17 0.01 mol/L
iR R g2l (PBS) #ifE Ny 1.28 mg/ml HIRFIIE -
R 2 AR EURF R ) ECB AT ZE M s &, FH 3 0.5%
Tween-80 [¥] PBS FLHiI24 1.28 mg/ml FIAFI -
2.6.2 M40 Ak 3

S . S A B i Y,
PAIG B B 41 4 2 I AE R B X R LA 20 fE &1
pH 7.4 [f PBS e, JRA1ELLAE L (400xg)

10 min, B BIEW, VIERIL4RAH PBS 5 E
RVEEIRIE2 ~3 K, HZE LEBRARAE., KA
S4r gm0 PBS FCHI AR 2% IR B, T 4 CIR1F
#%H
2.6.3 IR I

FE K S 3 [ 9 I 2R 0 = 7 AT IR
Be] JE 2514 (O B 24 % 8 2.5% DMSO/PBS. ECB 17
A=A X IR A 0.25% Tween-80/PBS,  H % A
FREK. TP EFMZE, 2R NE 3.

- ODs40 —ODpgiieie
Vi Il 2=
OD g5 ~OD gy s

WIZE /N T 5% AW, LEMIN S, KT 5%
AFRTE, Awmaig U0 & AT AW RV I
FEATR IR, B JE 55 i VA MK (minimum
lytic concentration, MLC) A4 5 pug/ml, BRI JE 25 1%
FIUEE A 5 pg/ml (2R Y 2 6 pg/ml) B B ILA
MR, I ™ AV M AT A
1~ 14 ) MLC ¥ KF 640 pg/ml, EIFT4EM 1 ~
14 BIEAE 640 pg/ml BF#CR WIF MR, RUIILF
M FF T /N TR JE 5545

x100%

*3 ECBTEMRIAEMENELR
Tab.3 Hemolytic Activities of ECB Derivatives
ODsyy

HER S e L
fi] J& 254 0.072 0.044 0.472 6.5
1 0.051 0.039 0.488 2.7
2 0.048 0.036 0.459 2.8
3 0.057 0.041 0.483 3.6
4 0.059 0.04 0.476 4.4
5 0.046 0.039 0.442 1.7
6 0.047 0.037 0.474 2.3
7 0.047 0.039 0.468 1.9
8 0.063 0.047 0.450 4.0
9 0.053 0.040 0.462 3.1
10 0.068 0.049 0.490 4.3
11 0.065 0.051 0.460 3.4
12 0.053 0.039 0.472 32
13 0.055 0.043 0.455 29
14 0.060 0.045 0.466 3.6

2.7 VIR E

T MIC F i #8510 45 BT 456 b
AL, AHLG TR 45, a3 5 13 fE1R
PO 5 1 1 RS B P R PRI, TR N T



o 710 -

TIRACE Bt — AR TC . 9 T PRk i 1k B
AL K 5 AL S DR AR A, A A
B T AW 3. 5 13 [RKiEME, 4R%E 4
Pirs. MR 4 TR, FIESFmmEmZE, JLTA
WK, 3M SRR IR iz, EELRT 2
SrifE. MLLZT, fEMBEL 5] Dab )5,
13 (AR 2] T 4R M, TRTegmd . Ringiis.
3H5,

7 4 ECB {TE7E/K PR HEE (n=3)
Tab.4 Solubility of ECB Derivatives in Water (n=3)

ECB fii4:4) A fmg-ml
Fi JE 25 1 <0.01
RIAZF 28.12+0.63

3 0.54+0.19
5 0.11+0.05
13 >50

2.8 IF[A] - B 2l

RS AT, 13 AR T I E R
P, T HA MR OOR BEAK, AR AR 3] 1R
ik, 2R S I EEE Y. AT
FURS B JE 545 A0 13 BEAT I F) - R R R T, B
—EWRERZ RGN EA RS BRFEHRILFRIEE, 7
AN [) B T R0 B VR EAT T, DAGSR PP A 38 X
BRI R R A 1
2.8.1 HLH B 250 £ I ) %

PR BUE B[] R 2548 A0 13, i A\ DMSO, 43
e il 22 100 F1 400 pg/ml I, eG4
TF 20 CABARAF . 5T %WH Hyclone B4 R
A1 RPMI-1640 3557 5555 I #oke 200 15 515 2146 &4
R, BUECELA .
2.8.2 WEW AT

HU—3 96 FLAR, 2350l I N F 8 I 000 4 U 4 4%
WAE 0.5% DMSO [¢] Hyclone £ B RPMI-1640
BRI 180 pl, HEEIINMELL S 0.5 27 [Kbrifk
HIBER 20 pl, JEE]. A 35 (0.5 ug/ml) A1
13 (2 pg/ml) RNEFMZ, £ 0.5% DMSO f] Hyclone
B R A RPMI-1640 35 775 Jy 0t M2 . R 8M 5 1)
96 FLIRE T 36 CA WA E 48 h, £ ER

thE £ 2 T4 & Chinese Journal of Pharmaceuticals 2020, 51 (6)

6 A5 0. 2. 4. 6. 12, 24, 48 h W HUFE J5 7 B 5
AP AR o 78 HURE 5 I o L A A7 ) 28 % BURE 6 ~
10 pl, F%51H Hyclone R A4 RPMI-1640 1%
BB, KR EMT YPD B4R .
YT B & ED T 200 CFU/ml IS, 7] B 382 VAR
FECRE 5 pl A0 T AR
283 IEH

PR R YPD PR T 36 CHFH 24 he
2.8.4 45

X 0 8 S5 19 Y PD SR b 1 T v AT ORI
S, I LR AR B V& 2 20 4 A ARRR . LY
FERT (B TG AAFR, B T 201 0T EUE R P\ AL R 225 1] Bof
B - R, R E S Fiw.

fE0~24h N, SFTJE555H1 13 3L & 41
P TS BONEUE B IS TS, 5 0h BHAHEL,
24 h IS R & EOSEE R T 3 LA R, HAE 24 ~
48 h AEFFIX—TE, UE 6 BT (S Bk R A
FOBRWEYEAREBER . R R
AT EL TR I A KO ZE, 13 X SRR A R
S5 JE S5 1 B AR, TR T S A R B A R
MIFEES, XS ARIMIT B & 1 45 R B — 5.
3 1Wig

AWFFAE ECB B 5l N T 2 K&K, I
PR — 2% ECB B BUAT AL W (1) [ AE S AR B & A
B B 2, B e DAAS ) 1) 22 6 e A0 i s 1R O i
BER 2 8 Fmoc [B A0 & BT 156 2 RS 1,
P AL WAH Bl 2 IR &AL 3L 5 ECBN A%
B M ECBATAEY) . 2 AIE B T 75 & R L R
(Phe. D-2-Nal, Thi) \ #4457 IF B faf O R IER (Dab.
Lys). AEWiEZ (Cqw Con Cpo) NJERL, S8 EiREE
LA T 14 NMTEY, WA AR 25 RR X
He b G 2 18] 3E T AH Z2 50K

A1 ~ 3RS E AU RE W B K E A
A, XfH MIC 25 BT LL B mT WL, 24 A 17 B /)
T 124 CH &R ETEFEFE M, LLC, B
() 3 Hi 3L B I Bt . Debono 5 4F LL— 2R A1 JE I
e HeAZ 1 ECBN ()i A% o [F A R I EE AR T 10 4>
C LA F &R EE RN 1, KB e s 3
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2+

T T
A A

)
1

TTTTTTTTT T T T T T T T T T T
20 40 60
t/h
B

A : A&k ATCC 10231, B: 75 R&EkH ATCC 6258
o XFHEZH, A2 pg/mlff) 13, w=0.5 ug/ml [FIFiJE 751
E 5 FRIFFEM 13 X ARIKEF R SIRERIATE - RELZE
Fig.5 Time-killing Curves of Compound 13 (2 ug/ml) and Anidulafungin (0.5 pg/ml)
against C. albicans ATCC 10231 and C. krusei ATCC 6258

52 ¥%y—%. BEJ5 Debono % XR5T | Cj, ~ Cyy
JEE M R E i, SRRHEREC, M Cy
B A B g 1, H 2 25 RS 2 R e el
I EYE K R, ARITHE m e K A
BE, IAHFRERELL Cp, BTG, B4h, 453
PR BRI AR, RHE#HZ —NRER, HiE
PERSSS T3, DL bgh SRR BRI sk A 19 i 107 PR < P
WA —EHE N, JIIANAERE NG
PERCEF, i 7 B ] e B S 3R T 1 A
M 2R BT B S 1

K FCIE N AN ) 5 A P E S R I s AT T R
i, 391 Phe #5193 7 56, {REE 1L
EWIPTE R IE YR Fie s E RO R T, NS
Bl Je 25 R AR 22 1 6%, 1R T e FE R0 4k
G RR R A K.

CAPTE BVE MR 3 R0 5 FOSE R N LR, 4
S G NAS A E B R P OE LA R R R A B T
7~ 14, XH MIC R IL, HHRIINTA
W I L Aef R R A, AL S P E VS TR
Br, BEEZERECE MG, EHEIRET R, TR
SINEIEFR B H AR 3 AN, fTEMH Ok E0E
PE. A, M Dab, Lys fE45#) % 2 4~ -CH,,
55|\ Lys BT AEDE L G] N Dab BIfT A1
ZE, XWX KRR T — e R, FREE

BRI

B B PEAIVE M EE PR 25 ok E, 3. 5 M
13 RIVET, PUE PSS B0 B HL i 25 1 K
FEAR, (ERRT 35 508 25 K s R 2,
e R 13 KIS 2] TR s, R BRI
1F HL A S S BR 1) 51 N AT LATE O B4 Bt 0 1 9t 1 1 S it
BRIt EVIREEARE . BhAh, IHIA] - T ih 2 g
FAAESE 13 B A 500 J8 25 1% AU 2% 1 3 S /%
PR, AN B2 TE J5 S RE 7 Ao o L2 P 75 12
2B HATIRAWT T, DL S TS %L &
W A
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