- 2212 - 2554k Acta Pharmaceutica Sinica 2026, 61(6): 2212-2220

UM 240 B R E SAP2 /N4 FHNHIFI AR I « & AT E PE RN

I A A, REA
(b N M 20 %22 T K222, g 200433)
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Design, synthesis and bioactivity evaluation of small-molecule
inhibitors against SAP2 of drug-resistant Candida albicans

SUN Hua?, SU Jie*, WU Shan-chao’

(College of Pharmacy, Naval Medical University, Shanghai 200433, China)

Abstract: Secreted aspartic protease 2 (SAP2) stands as one of the most pivotal virulence factors in Candida
albicans (C. albicans). Consequently, the development of potent small-molecule inhibitors targeting SAP2
represents a critical stride toward the treatment of invasive candidiasis. In our previous studies, the lead compound
SAP2-IN-1 was successfully identified and synthesized via integrated strategies of virtual screening and scaffold
hopping. Preliminary structure-activity relationship (SAR) investigation was performed through rational design,
synthesis, and biological evaluation of 10 novel indolin-2-one derivatives derived from the SAP2-IN-1 scaffold.
Enzymatic inhibition and cell-based assays confirmed that compound A1 possesses favorable SAP2 inhibitory
activity, with an 1C,, of 0.87 umol-L"'. Notably, when combined with fluconazole (FLC), compound A1 effectively
suppressed the growth of fluconazole-resistant C. albicans 0304103, yielding fractional inhibitory concentration
index (FICI) of 0.047. Furthermore, preliminary mechanistic studies revealed that A1 significantly impeded biofilm
formation and hyphal transition in drug-resistant C. albicans. It possesses great potential as a novel antifungal lead
compound and provides a new theoretical basis and research strategy for the development of virulence factor-targeted
inhibitors to overcome the drug resistance of C. albicans.
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AN, T b N R R A g . o BRI
i EE 50%~60%, /& EE M EUR R 2 P [ BRI
VB SR %A BOm Ve LT, TR HE AR I H DA3E AR
T RAFAE; H B S % T RE PR AR BRI AR A5 SR AT, 5
R 1E LB B RE G KGR BT R RAE 2
VAR SR Rk A R A S AR ) T B A
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Figure 1 Currently available anti-Candida albicans drugs in clinical practice and their action targets
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Figure 2 The structures of lead compound SAP2-IN-1 and target product A1l
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Synthetic route of the target compounds. Reagents and conditions: (a) K,CO,, Pd(PPh,),, p-tolylboronic acid, 1,4-dioxane:H,O

(1021, v/v), 100 °C, N,, yield 68.5%; (b) Diethylamine, absolute ethanol, 78 °C, yield 76%; (c) (i) NaH, various bromides, DMF, 0 °C (ii) Pd/

C, H,, MeOH, rt and (iii) TFA, DCM, rt, yield 35%-43%

F0.21~2.22 pmol-L" Z [i] . HILHIRR R M KB,
%6 F W) SAP2-IN-1 91 (1) i B XUEE L IR 1N, Pl 340 & 40
A1 (IC,, = 0.87 pmol-L™") 1] SAP2 1l & V4G Fr 42 Ft .
B4 G HUAR 55 A B2 A9 (IC,, = 1.06 umol-L™) B, #H
ELAL AL ) SAP2 HIHIE A7 B AR . F SR 7 B R
IR H BB R, e 4-GU0R 3 (A3).3,4- AR
(Ad).3-GUA 3 (A7) 119 SAP2 101 il 37 14 257 HE B0 A [ R
BE 3T, F1C, {E 73 5128 0.53.0.21 F110.44 pmol-L™.
B2 MR, 2-E#% A2 (IC,, = 1.13 umol-L") 5 4-5i 7K
K A6 (IC,,=2.22 pmol L) HITEHEAH BT FFE. 4-=5H
S I A5 (IC,, = 0.81 pmol-L™) BK 4- Z, 5 I 5 2 4t
A10 (IC,, = 0.92 pmol-L™) HUAT AT () 4- F LR EL N
H bR A& P01 SAP2 $i i M T6 BE 2 A8 4k, 17 4- = H
HE 2 HE A8 (IC,, = 1.35 pmol-L™") 1) SAP2 41l il ifi ¥4 45
TR BE. LiRgE R, 5% 9 SAP2-IN-1 45 1)
oI B Bk XS, BT A4k S 1 38 6 SAP2 A 4 1k
Horp DL 3,4- AR SE (A4) 1 SAP2 4 yE P A dxc ot
3 BRUEYHREIMIEIREEEEITN

K FH 3% [ I PR FH 55 56 = b 4 P 2 (Clinical and
Laboratory Standards Institute, CLSI, M27-A3) #i] i&
R FRRRVECT B AR A W HEAT PR U IR BT 558 1
TP 5 , UL T U P DA B 80% i T 7 1) SR A A
W (MIC,,) Fow, 1@ ik 1+ 5 P [F] 5 21 (fractional
inhibitory concentration index, FICI) ¥ i ¥ R 24 M
(FICI < 0.5 B} #) g fEAE W RIAE ). &5 Rk 2 pros,
55 # M (fluconazole, FLC) Bt F I, 16 &4 A1 X ifif

Table 1 SAP2 inhibitory activity of the target compound

Compd. R ICSO/],Lmol*L'1
Al —)— 0.87£0.35
cl
A2 ;@ 1.1340.14
A3 =)o 0.53+0.12
Cl
Ad EGC' 021+0.15
AS < H-ocr 0.81+0.07
A6 =) 2224021
Cl
A7 EO 0.44 £ 0.08
A8 =)o 135+ 0.63
A9 = 106 % 0.29
o]
A10 3{%{0\ 0.92+0.35
SAP2-IN-1 - 174052
PepA - 0.023 £ 0.01

24 C. albicans 0304103 & ¥ H L 57 19 9 [ AE FH, 3
FICI{E N 0.047. 5% 5% SAP2-IN-1 (FICI = 0.562)
FHECE BT, i — DR T 58 S0 45 1 (9 B ik
WU AR D 75 B . i H AR S it — D B iE
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I3 AT, AE NG| R -2- 7 2 (N) SR b 5N SUR T K s
T % 1) 5 A A 2 A e PR AR A B R T B 1
1 41 2- 50 2K % A2 (FICI = 0.250).4- 5 A % A3 (FICI =
0.281).3,4- ~ & % A4 (FICI = 0.250). 3- 5 K 3 A7
(FICI = 0.188). 4- £ %Mt 3 7% & A10 (FICI = 0.156).
52 M, 4-5# % A6 (FICI = 1.000).4- = 55 H AL 5
£ A5 (FICI = 0.531) 5 LB 2K 5 A9 (FICI = 0.531)
FIRAMD RIPTE SR . 45 EATR, SN H
FH K ML &9 A1 5 FLC Bk A B 5T C. albicans
0304103 1) 7 [ 280 ot £ o

Table 2

combined with FLC against C. albicans 0304103. "Synergism was
defined as FICI < 0.5. FLC: Fluconazole; FICI: Fractional inhibi-

Synergistic antifungal activity in vitro of compounds

tory concentration index

MIC, /ug'mL"

Compd. - FICT*
Alone Synergetic

A1/FLC > 64/> 64 2/1 0.047
A2/FLC > 64/> 64 8/8 0.250
A3/FLC > 64/> 64 16/2 0.281
A4/FLC > 64/> 64 8/8 0.250
A5/FLC > 64/> 64 32/2 0.531
AG6/FLC > 64/> 64 32/32 1.000
A7/FLC > 64/> 64 8/4 0.188
A8/FLC > 64/> 64 64/4 1.062
A9/FLC > 64/> 64 32/2 0.531
A10/FLC > 64/> 64 8/2 0.156
SAP2-IN-1/FLC > 64/> 64 32/4 0.562
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Figure 3
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64 32 16 8 4 2 1 0
Al /ug'mL™!

64 pg-mL" 46 &40 A1 XA B TR BGIA 31 60% 11 40
il Z (B3C)e Hoxh AW BT B i) # ) 25CR 5 A6 & 4
AT [R5 IEAH 5%, M0 52 FLC I BE AR AL (1 52 a5 /)N
iR g R R, A 2575 % 0T A AW FLC i 25
A R B R AR T K
5 EMA1LSFLCERHNE C. albicans 0304103 B
F23:0piAn

B 22 BT B E AR TE 3, 9F B A
(T R 2 G B P T A I 5, LA A1
Bl 35 FH R VT Ay 5 FLC i 24 11 8 B B M I BE T 745 1)
WS . W 4 FTR, S A Y
A1 3 FLC (64 pg-mL™") i35 A8 0 % B B 22 X i . 24
b4 A1 (64 pg-mL™") 55 FLC (64 pg-mL™") BE & ff
Al SE A EI LI K. Mk EW AL 5 FLC Y %2
32 pug-mL B, JC U R B 22T ORE ks . ik g
BRI, LG ALY 5 FLC WrEMEH, BT C. albicans
0304103 MY B 22T Ji, JF 2 25 PRAR H R 22 R
6 it

AW G LA SAP2-IN-1 1E R 5t S &I 5L T 24
V&I RITEA R T 10 A3 B R E AT AR . o,
ek Ak & 7 A1 R I R 2 T SAP2 i 1 (IC,, =
0.87 umol-L™") 5443 [R] 470 B 1 7& P (FICI = 0.047).
&9 ALEIL ] C. albicans 0304103 A= ¥ 5 5
2R, RS HAE K 5RE . ABFFRARAE T
SAP2 I FIE NPT B AR ERBE 10 70, RIS 90 B &2k
W2 R B AL T 5 S G, AR R BR TR IR
ZiPEIRAL TR B . BT, B R A Y IS5 1
PRAL AW iE VT AR VR R WL 76 B2 i 24 P VAl 4 7E
ARSI FIRNTITE

LI E S

2 R o I R R B IR R T & L B
1R 245 ML T 5 AR &, 48235 4 Hr ali fil k2
gl T E AR . BSC-100411A2 424 2 4 HE (F5 MM %2
RESBARARA R, RIE O (FRER G R RHE

FLC (0.5 pg'mL"")

********

64 32 16 8 4 2 1 0
Al /pgmL’!

Inhibition of biofilm formation by different concentrations of compound SAP2-IN-1 and 1 pg-mL" FLC (A). Inhibition of

biofilm formation by different concentrations of compound A1 and 1 pg-mL" FLC (B) or 0.5 pg-mL" FLC (C). n=3,x 5. ""P <0.000 1

vs the blank control group
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Figure 4 Hyphal formation of C. albicans 0304103 after treatment with compound Al and FLC alone or in combination. Scare bar =
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AT]); MI-150-1 %5 B 85 7248 (ilg— R 2 A A IR
/> ]); Tecan Infinite M200 2 D REEEAR X [T & (L)
SIS A M A B 2 |, L 2 B 40 i i A (ESI-MS,
% [® Agilent 24 7]); '"H NMR A1 °C NMR i f 7
Bruker 73 ] Bruker-AVANCEIII 600 7 #% i 3 4R 3347
MR, AR N DMSO-d,, PL= H & ke NN 2,
WAL F (0,) FHEG 2 (J) 230 H ppm A1 Hz KO .
H A= 44% F HPLC &, 465 35 & 1 95%

1 kEE

1.1 (FHERZEE)GIRH-2-F (1) &K % 6- 5
W bk -2- i (5.00 g, 23.70 mmol) ¥ T 60 mL [£] 1,4-
NI K (1001, viv) WA, BE S NN R R
(4.19 g, 30.81 mmol).K,CO; (8.17 g, 59.25 mmol), f¢ )5
B PA(PPh,), (1.09 g, 0.95 mmol). B T&ESAET, T
100 °CIElf S B8 he  [SMEE S, A& & H A 100 mL
] Z.BR .l (ethyl acetate, EA) %, I 200 mL 141
A Eh KPR 3 R ANAEE /KRR (Na,SO,) T
WG IR, ORI A 1S B S . SRR E A Alifh, B
Ji56 57 A 1 i Bk (petroleum ether, PE) 5 EA B3R & W
(PE:EA =21, vv), HEIfF A E ARG 1 (3.62 g, X
# 68.5%). 'H NMR (400 MHz, DMSO-d,) d,: 10.45
(s, 1H), 7.50 (d, J = 7.9 Hz, 2H), 7.27 (d, J = 7.6 Hz,
3H), 7.19 (dd, J = 7.7, 1.6 Hz, 1H), 7.01 (d, J = 1.6 Hz,
1H), 3.51 (s, 2H), 2.35 (s, 3H); "C NMR (101 MHz,
DMSO-d,) d.: 177.01, 144.92, 140.29, 138.04, 137.19,
130.02, 126.94, 125.23, 120.04, 107.61, 36.08, 21.14;
ESI-MS m/z [M+H]' 224.28.

1.2 2,2-(4-FEE-13-TEEWNERE) 28—
WMTE Q) WA #24- FHIEFEFR (10.00 g,
72.46 mmol) & T Fif (250 mL) H, Bt J5 N 2-VR .18

HUT TG (26.46 g, 159.42 mmol) BT (K,CO,, 40.00 g,
298.84 mmol) M filfb 4P (K1, 1.20 g, 7.25 mmol). [ M
REWT =W 24 h 598, I8 4 0 W 4 .
JIT 45 5% B8 W 3 2o ek R A R A 2l Ak (B iR PECEA =
311, viv), B A BRI A2 (19.16 g, UK 85.3%).
'H NMR (600 MHz, DMSO-d,) d,;: 10.29 (s, 1H), 7.69
(d, J = 8.7 Hz, 1H), 6.70 (d, J = 2.2 Hz, 1H), 6.66 (dd,
J=28.7,1.5 Hz, 1H), 4.88 (s, 2H), 4.80 (s, 2H), 1.45 (d,
J = 2.5 Hz, 18H); "C NMR (151 MHz, DMSO-d,) 6.
187.84, 167.79, 167.61, 164.66, 162.46, 129.92, 119.57,
108.60, 100.64, 82.19, 66.26, 65.75, 28.19; ESI-MS m/z
[M+H]" 367.53.

1.3 2,2-(4-(1-@-FEFTEH)2-FK-6-TREH)
m5| R Mk -3- £5) R 55)-1,3- T K E) W(EE)) = Z B (A1)
MEmR HiEa®1 1.00 g 448 mmol) & T 2 B
(100 mL) 1, B 5 i N\ — Z % (0.65 g, 8.96 mmol) &
th&¥2 (1.97 g, 5.38 mmol). N IE& T 78 °CHi
PV 8 h, Bk AEbR 2 1. MG, MR EWIET
DCM (20 mL) 1, I PE MR, MO A [E AT i, i JE75
F A A 3. BEJEBUZHM N 200 mg T 20 mL
) DMF H1, I 4-H 3£ %98 (96.7 mg, 0.53 mmol) 5
% 2 4 (284.6 mg, 0.88 mmol), 70 °CHif 4 h. B J5 1
EA ZH, TR A E M alifl, (BEL7T): PECEA =211, v/v),
95 €0OR i EHT VA T 50 mL Y B EE R, DN 20 mg
Pd/CTEH, FHtHE 2t 2k, F Rk 0k JERR 2 Pd/C,
VR Hh U S5 T 20% TFA (v/v) [ DCM (15 mL) 1,
B 1 h 5, e 91§ % HPLC 40 &5 (0.1% TFA (w/w)
in H,0/MeCN = 50%~70%, 30 min). JiE T3 [ fffl 4
A1, 85.1 mg, X3 43%. 'H NMR (600 MHz, DMSO-d,)
d,: 7.45 (d, J = 8.1 Hz, 2H), 7.25~7.20 (m, 4H), 7.14~
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7.08 (m, 4H), 7.03 (d, J= 8.4 Hz, 1H), 6.77 (d, J=7.7 Hz,
1H), 6.55 (d, J = 2.4 Hz, 1H), 6.44 (dd, J = 8.3, 2.4 Hz,
1H), 5.02~4.89 (m, 2H), 4.73 (s, 2H), 4.66 (s, 2H), 4.11
(dd, J = 9.0, 5.5 Hz, 1H), 3.48~3.43 (m, 1H), 2.77 (dd,
J=13.8,9.1 Hz, 1H), 2.32 (s, 3H), 2.25 (s, 3H); °C NMR
(151 MHz, DMSO-d,) 6.: 177.47,170.65, 170.59, 158.29,
157.24, 144.19, 140.18, 137.77, 137.28, 136.95, 134.08,
131.98, 129.94, 129.72, 128.11, 127.71, 126.96, 125.34,
120.22, 119.67, 107.37, 105.87, 100.41, 65.34, 65.23,
44.63, 42.72, 31.15, 21.11; HRMS (ESI) m/z Calcd. for
C,,H, NO, [M+H]  566.217 3, found 566.211 8.

1.4 2,2"-((4-((1-2-8F &)-2-F 1K -6-(3F B 7 £ ) M5 i
Mh-3-2) FH £)-1,3-T R E)WEE) =28 (A2) &
B AR EY) AL 15 EIE K 73.8 mg, IR
36%. 'H NMR (600 MHz, DMSO-d,) 6,: 12.98 (s, 2H),
7.52 (dd, J = 8.0, 1.3 Hz, 1H), 7.44 (d, J = 8.1 Hz, 2H),
7.33~7.30 (m, 1H), 7.27~7.24 (m, 1H), 7.22 (d, J =
7.9 Hz, 2H), 7.15 (dd, J = 7.8, 1.6 Hz, 1H), 7.06~7.03
(m, 2H), 7.00 (d, J = 7.7 Hz, 1H), 6.83 (d, J = 7.6 Hz,
1H), 6.56 (d, J = 2.4 Hz, 1H), 6.45 (dd, J = 8.3, 2.4 Hz,
1H), 5.12~5.01 (m, 2H), 4.72 (s, 2H), 4.67 (s, 2H), 4.17
(dd, J = 8.9, 5.6 Hz, 1H), 3.47 (dd, J = 13.5, 5.4 Hz,
1H), 2.83 (dd, J = 13.7, 9.0 Hz, 1H), 2.31 (s, 3H);
“C NMR (151 MHz, DMSO-d,) d.: 177.53, 170.64,
170.61, 158.34, 157.26, 144.13, 140.33, 137.65, 137.32,
133.97, 132.50, 132.06, 130.04, 129.94, 129.52, 128.24,
128.05, 128.02, 126.94, 125.53, 120.45, 119.61, 107.11,
105.92, 100.44, 65.36, 65.24, 44.73, 41.10, 31.11, 21.11;
HRMS (ESI) m/z Caled. for C,H,CINO, [M+H] *
586.162 7, found 586.157 4.

1.5 2,2'-((4-((1-(4-87F F)-2-F 18 -6- (3} B 7 ) M5 i
m-3-E)FHE)-1,3- L X E)W(EE) 28 (A3) HE
B & 7 A AL, 88.2 mg, WX 43%. 'H NMR
(600 MHz, DMSO-d,) d,: 12.99 (s, 2H), 7.46 (d, J =
8.2 Hz, 2H), 7.40 (d, J = 8.5 Hz, 2H), 7.33 (d, J= 8.5 Hz,
2H), 7.24 (d, J = 8.0 Hz, 2H), 7.14~7.11 (m, 2H), 7.03
(d, J=8.3 Hz, 1H), 6.78 (d, J= 7.6 Hz, 1H), 6.54 (d, J =
2.4 Hz, 1H), 6.44 (dd, J = 8.3, 2.4 Hz, 1H), 5.03 (d, J =
15.8 Hz, 1H), 4.96 (d, J = 15.9 Hz, 1H), 4.71 (s, 2H),
4.66 (s, 2H), 4.12 (dd, J=9.0, 5.5 Hz, 1H), 3.45 (dd, J =
13.7, 5.5 Hz, 1H), 2.78 (dd, J = 13.7, 9.1 Hz, 1H), 2.33
(s, 3H); "C NMR (151 MHz, DMSO-d,) 6. 177.52,
170.62, 170.57, 158.30, 157.24, 144.01, 140.27, 137.70,
137.31, 136.23, 132.41, 131.99, 129.94, 129.62, 129.08,
128.09, 126.99, 125.44, 120.36, 119.62, 107.22, 105.91,

100.42, 65.35, 65.22, 44.65, 42.31, 31.10, 21.13; ESI-
MS m/z [M+H]" 586.36.

1.6 2,2-(4-((1-G4-ZEFH)2-5K-6-TEHEEE)
M| Rk -3-2) R E)-1,3-TL R E)N(EE) = 2 (A9)
AR &7k RENE Y AL, 15 1 G fE 4 84.6 mg,
1% 39%. "H NMR (600 MHz, DMSO-d,) d,;: 7.66 (d,
J=2.0 Hz, 1H), 7.58 (d, J = 8.3 Hz, 1H), 7.49 (d, J =
8.1 Hz, 2H), 7.24 (t, J = 8.8 Hz, 3H), 7.18 (d, J= 1.6 Hz,
1H), 7.14 (dd, J = 7.7, 1.6 Hz, 1H), 7.03 (d, J = 8.3 Hz,
1H), 6.81 (d, J = 7.7 Hz, 1H), 6.55 (d, J = 2.4 Hz, 1H),
6.44 (dd, J = 8.3, 2.4 Hz, 1H), 5.01 (q, J = 16.1 Hz, 2H),
4.72 (s, 2H), 4.66 (s, 2H), 4.14 (dd, J = 8.8, 5.7 Hz, 1H),
3.45(dd, J=13.6, 5.7 Hz, 1H), 2.80 (dd, J=13.8, 8.9 Hz,
1H), 2.32 (s, 3H); °C NMR (151 MHz, DMSO-d,) d..:
177.64, 170.63, 170.58, 158.29, 157.23, 143.87, 140.34,
138.46, 137.64, 137.34, 131.91, 131.66, 131.33, 130.50,
129.97, 129.92, 128.09, 127.95, 127.01, 125.49, 120.48,
119.59, 107.14, 105.88, 100.42, 65.35, 65.21, 44.67,
41.95, 30.99, 21.11; HRMS (ESI) m/z Caled. for
C,,H,,CLNO, [M+H]" 620.123 7, found 620.118 4.

1.7 2,2-(4-(2-8R-6-(FHFEBREE)-1-U-(ZHHE
) I H) 5| Rk -3- ) B E)-1,3-T R E)W(EE) =
ZER (AS) &R S TG AL, 13 F [
4 93.4 mg, 0% 42%. 'H NMR (600 MHz, DMSO-d,)
d,: 7.48~7.42 (m, 4H), 7.33 (d, J = 8.3 Hz, 2H), 7.23 (d,
J=17.9 Hz, 2H), 7.15~7.12 (m, 2H), 7.04 (d, J = 8.4 Hz,
1H), 6.80 (d, J = 7.7 Hz, 1H), 6.56 (d, J = 2.4 Hz, 1H),
6.45 (dd, J = 8.3, 2.4 Hz, 1H), 5.10~4.99 (m, 2H), 4.72
(s, 2H), 4.66 (s, 2H), 4.13 (dd, J = 8.9, 5.6 Hz, 1H), 3.46
(dd, J=13.5,5.5 Hz, 1H), 2.80 (dd, J=13.7, 9.1 Hz, 1H),
2.32 (s, 3H); "C NMR (151 MHz, DMSO-d,) d.: 177.55,
170.64, 170.57, 158.31, 157.25, 148.00, 144.04, 140.31,
137.70, 137.32, 136.69, 132.02, 129.92, 129.60, 128.11,
127.00, 125.47, 121.68, 120.40, 119.62, 107.19, 105.89,
100.41, 65.34, 65.20, 44.66, 42.28, 31.12, 21.10; HRMS
(ESI) m/z Caled. for C,,H,;F,NO, [M+H]" 636.184 0,
found 636.179 1,

1.8 2,2'-((4-((1-(4-FF E)-2-F X -6-(3F B2 £ ) 5| W
Mh-3-2) FF £)-1,3-T X E)N(EH) =28 (A6) &
B A ROTIRFEE Y AL 13 A B E K 73.7 mg, IR
37%. 'H NMR (600 MHz, DMSO-d,) 6,: 7.47 (d, J =
8.1 Hz, 2H), 7.38~7.35 (m, 2H), 7.24 (d, J = 7.9 Hz,
2H), 7.18~7.14 (m, 2H), 7.12 (d, J = 7.6 Hz, 2H), 7.03
(d, J=8.3 Hz, 1H), 6.78 (d, J = 7.6 Hz, 1H), 6.54 (d, J =
2.4 Hz, 1H), 6.44 (dd, J = 8.3, 2.4 Hz, 1H), 5.04~4.93
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(m, 2H), 4.72 (s, 2H), 4.66 (s, 2H), 4.12 (dd, J = 9.0,
5.5 Hz, 1H), 3.45 (dd, J = 13.7, 5.5 Hz, 1H), 2.78 (dd,
J=13.8,9.1 Hz, 1H), 2.33 (s, 3H); "C NMR (151 MHz,
DMSO-d,) d.: 177.51, 170.63, 170.59, 162.69, 161.08,
158.29, 157.23, 144.05, 140.25, 137.72, 137.30, 133.39,
131.98, 129.94, 129.82, 129.76, 128.11, 126.99, 125.41,
120.32, 119.63, 115.96, 115.82, 107.26, 105.89, 100.41,
65.34, 65.22, 44.64, 42.24, 31.08, 21.13; HRMS (ESI)
m/z Caled. for C,H,,FNO, [M+H]" 570.192 3, found
570.187 5.

1.9 2,2'-(4-((1-3-8F H)-2-F 18 -6- (3 B 7 )15
M-3-£) FH £)-1,3- L X E)N(EE) = 28 (A7) &
B A ROTEFEA S AL 15 A B 71.7 mg, IR
35%. 'H NMR (600 MHz, DMSO-d,) J,: 7.49~7.45
(m, 3H), 7.38~7.32 (m, 2H), 7.26~7.23 (m, 3H), 7.16
(d, J=1.6 Hz, 1H), 7.13 (dd, J = 7.8, 1.6 Hz, 1H), 7.03
(d, J= 8.3 Hz, 1H), 6.80 (d, J = 7.6 Hz, 1H), 6.54 (d, J =
2.4 Hz, 1H), 6.44 (dd, J = 8.4, 2.4 Hz, 1H), 5.06~4.98
(m, 2H), 4.73 (s, 2H), 4.66 (s, 2H), 4.14 (dd, J = 8.8,
5.6 Hz, 1H), 3.46 (dd, J = 13.7, 5.5 Hz, 1H), 2.79 (dd,
J=13.8,9.0 Hz, 1H), 2.33 (s, 3H); "C NMR (151 MHz,
DMSO-d,) 6.: 177.62, 170.65, 158.29, 157.23, 144.00,
140.28, 139.79, 137.67, 137.34, 133.71, 131.90, 131.04,
129.94, 128.09, 127.84, 127.71, 126.99, 126.29, 125.44,
120.41, 119.61, 107.21, 105.87, 100.42, 65.36, 65.22,
44.64, 42.45, 30.99, 21.12; HRMS (ESI) m/z Calcd. for
C,,H,,CINO, [M+H]" 586.162 7, found 586.157 8.

110 2,2'-(4-(2-8K-6-(FFREE)-1-U-(Z&EBE)
v 25 5| I Mk -3-55) R £5)-1,3- T K E)W(F ) — 2B
(A8) U &R & T FE A& Y AL, 15 A (U 14
91.2 mg, ¥ & 42%. 'H NMR (600 MHz, DMSO-d,)
d,: 13.00 (s, 2H), 7.71 (d, J = 8.1 Hz, 2H), 7.51 (d, J =
8.0 Hz, 2H), 7.47 (d, J = 8.1 Hz, 2H), 7.23 (d, J =
7.9 Hz, 2H), 7.15~7.13 (m, 2H), 7.04 (d, J = 8.2 Hz,
1H), 6.81~6.79 (m, 1H), 6.55 (d, J = 2.4 Hz, 1H), 6.45
(dd, J=8.3, 2.4 Hz, 1H), 5.14 (d, J = 16.2 Hz, 1H), 5.07
(d, J=16.2 Hz, 1H), 4.72 (s, 2H), 4.66 (d, J = 3.2 Hz,
2H), 4.15 (dd, J = 8.9, 5.6 Hz, 1H), 3.46 (dd, J = 13.6,
5.4 Hz, 1H), 2.81 (dd, J=13.7, 9.0 Hz, 1H), 2.32 (s, 3H);
“C NMR (151 MHz, DMSO-d,) d.: 177.57, 170.60,
170.53, 158.32, 157.27, 144.02, 142.09, 140.33, 137.67,
137.31, 132.02, 129.91, 128.40, 128.10, 127.00, 126.01,
125.98, 125.50, 120.43, 119.63, 107.14, 105.96, 100.45,
65.39, 65.24, 44.69, 42.61, 31.13, 21.11; ESI-MS m/z
[M+H]" 620.41.

LI1 2,2"-((4-((1-FF B-2- 5 X -6- (X BR 2R ) M5 PR Pk - 3-
B)RE)-13-TEE)N(EE)Z 2 (A9 HEK
G T A A A P AL 3 A B R 79.3 me, 2
41%. 'H NMR (600 MHz, DMSO-d,) d,;: 13.00 (s, 2H),
7.45 (d, J = 8.1 Hz, 2H), 7.36~7.31 (m, 4H), 7.28~
7.25 (m, 1H), 7.23 (d, J = 7.9 Hz, 2H), 7.11 (dd, J = 7.6,
1.7 Hz, 1H), 7.10 (s, 1H), 7.04 (d, J = 8.3 Hz, 1H), 6.78
(d, J = 7.6 Hz, 1H), 6.55 (d, J = 2.4 Hz, 1H), 6.44 (dd,
J=183,2.4 Hz, 1H), 5.04 (d, J = 15.8 Hz, 1H), 4.97 (d,
J =158 Hz, 1H), 4.73 (d, J = 2.0 Hz, 2H), 4.67 (s, 2H),
4.13 (dd, J=9.0, 5.5 Hz, 1H), 3.47 (dd, J = 13.7, 5.5 Hz,
1H), 2.78 (dd, J = 13.8, 9.1 Hz, 1H), 2.32 (s, 3H);
BC NMR (151 MHz, DMSO-d,) d.: 177.51, 170.62,
170.57, 158.31, 157.25, 144.21, 140.22, 137.76, 137.28,
137.14, 131.98, 129.93, 129.10, 128.12, 127.77, 127.68,
126.96, 125.36, 120.27, 119.70, 107.33, 105.93, 100.44,
65.38, 65.27, 44.65, 42.99, 31.13, 21.12; ESI-MS m/z
[M+H]" 552.38.

112 2,2"-(4-((1-4-Z S EFTH)-2-|K-6-(XF H
A E) B R -3-E) R E)-1,3- T X E)NEE) =2
BR (A10) &R & LRI &Y AL, 15 3 Al 4
83.1 mg, I * 38%. 'H NMR (600 MHz, DMSO-d,)
d,: 12.98 (s, 2H), 7.92 (d, J = 8.3 Hz, 2H), 7.45 (d, J =
8.1 Hz, 2H), 7.42 (d, J = 8.2 Hz, 2H), 7.22 (d, J =
7.9 Hz, 2H), 7.13 (dd, J = 7.7, 1.6 Hz, 1H), 7.08 (s, 1H),
7.04 (d, J = 8.4 Hz, 1H), 6.80 (d, J = 7.6 Hz, 1H), 6.55
(d, J = 2.4 Hz, 1H), 6.44 (dd, J = 8.3, 2.4 Hz, 1H), 5.12
(d, J=16.3 Hz, 1H), 5.05 (d, J = 16.2 Hz, 1H), 4.71 (s,
2H), 4.66 (s, 2H), 4.29 (q, J = 7.1 Hz, 2H), 4.14 (dd, J =
8.9, 5.5 Hz, 1H), 3.46 (dd, J = 13.7, 5.5 Hz, 1H), 2.81
(dd, J = 13.7, 9.0 Hz, 1H), 2.32 (s, 3H), 1.30 (t, J =
7.1 Hz, 3H); "C NMR (151 MHz, DMSO-d,) J.: 177.54,
170.61, 170.52, 165.94, 158.30, 157.26, 144.03, 142.60,
140.28, 137.68, 137.30, 132.06, 129.96, 129.92, 129.46,
128.08, 127.85, 126.97, 125.48, 120.38, 119.63, 107.20,
105.92, 100.45, 65.38, 65.23, 61.16, 44.72, 42.78, 31.11,
21.11, 14.62; ESI-MS m/z [M+H]" 624.47.

2 RSMAREIIEEE MR

2.1 J&4¥ H,N-Dabcyl-Arg-Lys-Pro-Ala-Leu-Phe-Phe-
Arg-Leu-Glu(EDANS)-Arg-CO,H [4: T A% T (L&
) A A7 BR A =] %2 fil]; BHYE 2 : PepA (Sigma). SAP2
fg (_EHER AR A EARA IR A~ 7 [ R IE).

22 SAP2ESRIERKREM#BE O K¥H DMSO
Bt B A 18.75 wmol-L™ ¥ F5£ (¥ 435 F ¥ Vi ; @ SAP2 fif
pH 4.5 F7 1 RN G R R 10 £, =IRTE 4L 2 ho BRI



AR UM 2S S ERE SAP2 /N TN U BT A AT AP A AN © 2219 -

A58 ) 9k 3 3 3 7K AR 18.75 pmol- L7V IR, 24 75¢
o FE AR AL BN 100 U-min™ I, B3R FE R A A4 4k 22 D
NG R . (He i 5 Y 4E H 10 min, 286738
6.1 000 U 3 7 B (19 )«
23 S AHE M Z PepA H DMSO A il B
10 pmol L™ IR VR, H AR AR IR 5 FH DMSO ¥ i, e il
% 100 pmol- L' I . @ Ff 185 pLATAR BRENZZ VK
5 uL SAP2 i .5 pL #I FK M 2E €496 LR, &
XU FL, PepA i BH 14 %5 ], A& i A\ 01 1] 751 ) DMSO 1t
THo WA R R IRAIRY, 30 °CHFE 30 min; @ 0
A 18.75 pmol- L JE# 5 uL, IRAE 42, 37 °CHiE &
1 h J5IEE R IGR N (A, = 340/30 nm, 4, = 485/
20 nm). FRAE F A I 1) 58 % IR 3G N FR FE, 15
BEAS T T H0 1557 B 40 2, 3 K H GraphPad Prism
10 B A HEAT ARGV [ VA 23 B, 2 Wl 7) 2 — RO it 28 9F
THE R EIMHIRE (1C,,).
3 RSMARIREREMEMIRK

¥ H AL & 4 5 B 125 FLC ¥ 1) % 2 mg-mL”!
) DMSO ¥ K .
3.0 SEREMNEK T -80 °CRIR VKA o B A7
I F5 B Bk (C. albicans 0304103, HE 7 7 = K22 Bt
JE KAE B2 BE B A3E), TEL 10 uL B3 N & 1 mL YEPD
BEFR LA 15 mL $2 1 5 R, 30 °CR I E IR IR I 55 7 M
W, 200 rrmin” 5577 24 h J5, BUC10 uL B R E T80 &
1 mL YEPD 5435 52119 15 mL ¥R B & b, 2k 4R %M &
16 h.
32 EBHEERE HEAMEHHBET 1.SmL K
B0 T, B0 1 min (3 000 rmin). WLFE EIEW, H
1 mL PBS 2% MU Ve i B bk, B0, EEWHEH3I XK. H
AW B B, B S T RPMI 1640 1% 95 52 0 %
(1x10° CFU-mL™) f 18 £
3.3 FICIAME F Bl i 1) b6 B i e 5 e e &
6 fLAR Y, 25— LN 2.6 mL 1B B, AL 1.3 mL,
FELAE S —FL B0 83.2 pL A A I RE S (aHb i 43 00 A
iR FE N 64 pg-mL™), R LR R . K AE 6 FLAR
BC 1) - () 7 24 B A VAR AL B R B N IR (64~
2 ng-mL™) K K% 22 96 FL 4N i 5 7= A A~F AT,
1501200 uL, 2~10 511100 pL. 5 11 511 All~
F11 LA G471 G1~G10 L3 B0 100 pL () K hn 24
) BT A VRE N B 1 5% R o R 1) 2 1) 0 A I N B — 1)
1 A1~G1FLH 43 BN 6.4 pL (1K) FLC ¥ U AE HL ik i
N 64 pgmL!, XEMBERE T 125 A HAT 4
SN 100 pL ) RPMI 1640 £ 5% 3L 41 45 6 B4 .
96 FLAR B T 35 cCHHIE B =40 1 & 48 h )5, ff A i
FRACI 8 RE LI Ay B AR 23 (1) TF 5 H 0 2

L MICy, FRAR I 22 30 (2) T [F) 16 L FICL.

==l A
MR = Agopmmmn ~ Aesommn) Aeompenmn

Agso zman) * 100% (M
FICI = MICy 1y 1 iy MICs0 g oty oy +
MICso FLC (H%)ﬂ)/MICSO FLC (%£H]) (2)

4 EIRER BRHNHI KL
35 5 M C albicans 0304103 T2 il %
(1x10° CFU-mL") ] RPMI 1640 ({14 2 . Bt J5 ¥ ic
] U 110 T A2 VU e S5 e F% &2 96 FLAR TR, AL 100 plL.
BT 37 cCCHIR B IR AW 1.5 h, 15 B Ak 52 BB P 5%
WG T A PRI . 235 NN 100 pL 19 & 5 AS Rk
JEE 1 5 W0 Ak & 0 B9 RPMI 1640, BL FLC Ay B 1 % 8 .
T 37 cClEIE B IR F M B 24 ho 55 W 3F RPMI 1640
I PBS I Y S, TN 120 pL ) XTT/H 25 B
W (% 0.5 mg'mL" XTT 44 £E A1 1 umol- L' H ZE i 1)
PBS ), k4L H 3 h GBEL). 5 A B bR 0N 52
492 nm F I % LI A, B o HRIEA X 3) iAWk
JELTE 26
HEVIRETETE O = (Ayop g — Aoy
(Asormpensmman ~ Asor i) X 100%
3)
5 B2 RRANEISLIE
35 L 5 1 C albicans 0304103 T2 il %
(1x10° CFU-mL™) ) RPMI 1640 [ 15 2 FF B 1) 4
1 TR I e 5 e B & 6 LA, L4 mL. HEE M
ANAS R L B A AL 5420, BLFLC N BA X #E, DMSO
N AN, K 6 FLARE T 37 cCEE R AN E 3~
4hjG, BTEIETOCRMET, WEHHEILR.
6 ZitFEHE
Xof A 2 E S AT AR 3 0K, P I = AR 2 ROR,
{8 H} GraphPad Prism 10 £ {44 EIF1 73 4, J8 0 50 8 3=
IO REMEZER, P<0.05 8 RZERH G EE L.
EZ Tk: IMERTTLAE Y& R SCERBRE; 73R 7
A I B AAATT B A A P SR s 8RR G
TR RLR, SEERH A SR 3 8 SC B A
FIEE RS A ST A S B AR PR R
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