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Abstract In search of more effective antifungal agents, twenty-two new fluconazole derivatives containing 4-methyl phenol
and thymine have been designed and synthesized based on the previous results of computer-aided drug design. All the
derivatives retain the essential pharmacophore of fluconazole. Their structures are elucidated by 'H NMR, elemental analysis
and ESI-MS. Preliminary in vitro antifungal activities bioassay showed that compound 51 exhibits better in vitro antifungal
activities against eight fungi except Aspergillus fumigatus (7544) than fluconazole, compounds Sa~5e, 5g, Sh, 7a and 7b
show only moderate in vitro antifungal activities against different fungus. The introduction of propargyl group to nitrogen

X

atom can enhance in vitro antifungal activities of this type derivative and it is worth of further research.
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LT 24 R Eh B T, 3 R A KT 24
R IR T HL IR %K 25 BT SEB T HIBki, o
VTR B R, B 16 I K LB 2 BT

TEPE; QMR 25N B T U R 2, BRI
(RN 2515 (3) 627535 T M 2 ) AR T () — M
e

PORLEOR, /00 1600 71 A FH i g e me
(Fluconazole)™. J5UHEME IR HAT HLp i vEsim . T 851k
AN R SR AU B T T I IR £ M
LB 2R R AR, 3 A ) e RRE M RN AT fih R A TR
SNSRI, ORI FE M MR, 2
PEREFRIERN 2,4- ORIE, X 3 ALONEEEST S5/ h
WENE . BEME . A-IUARDRIE ., 3-4EAC MR . g
FEEE, BT BT =R A Y, R
ZATWE A KRR 29 NIRRT, L
Pfizer A7) JT /& I AR AL FE M) (voriconazole) ) 4 26 [
FDA Ht#E iy, oAb e NI PR RO PR A0 50 ) — ki
Pt H NI E posaconazole[gl, racuconazole[g],
TAK-1879"F1 SYN-2869!'!.

M TAEFE T A MR P 2 VE TP . R
KAMUEAH AT R, 456 CA RN 24
Pk as g, CAGRUREME N 56 R E ), TR B IL S R b T
PR (— A= ER . 2 SRR AR 2,4- R HE), 183
f7. C EGINAFEARKIESE, [ — A = e
BT AR, BT AR R (DWFFT RN, G R
347 A 4 2% ik N\ B (CYPS1) Leu87, Tyrll8, Pro230,
Leu376, His377, Ser378, 11e379, Phe380 I Met508 2%
FERRE I A B K I T, 3 o ) 5 A v 0 BR

Y
N=/ F RNH, HCI
L] CH3SO3H
NEts
F

/©/OH (CH3C0),0
HaC Py

3

T

FEEE Tyr-118 (IR non HERWE I R AR, ST
I, AHFFT AR B vk UK R 2K ) (p-Cresol ) 55 4R iU ER
R VAN 157 SR A S a5 7 i1 A ot TEE RS e B L
SR FUFEME 3 7 1) = MRS AR, B R
JIRIEIE (Thymine) 51 CHUREIE 3 A7 0 = MR, Wity ARk
BTG REMEAT A ). 2 SR I [ SRR PR S 56 FE AR ME 2
P AR HEAL DT ST BB R0 7%, AR o AL
(1)) \ PP BB ARG T, 5 B AR A Y RSN DU R T
PE, Rzt — o T AR SR AL EEE S A,

ASLLL 1-[2-(2,4- AR HE)-2,3-FR S N KE -1 H-1,2,
4 e FRGERE P R R e Ry R, 28 S A% AR s W A5+
Jrpa Ak, AT HCLAA, 193] 1la~1m. 4-FFIEK
Wyt Ak A5 3 2, 2 F15 NIRRT WV IZ(NBS) 2 Y
33 3. 1 f1 3 & SN2 B R WA i 4a~4m, 4a~4m
22tk e A B H BRI AW Sa~5Sm. A R 2k
Scheme 1 Fi7.

I JU s v R L B S VA 2] 6. LA 1a~1m F1 6 4
J5ok}, SRR A RETE G K Ta~7i. & k20 Scheme
2 .

1 LEERS
1.1 AXEEFRF

Y ] XT3A- B0 S e, W AR IE; Fii
FH2E EH# A H] TSQ QUANTUM ACCESS BV AH €3 —
JOUE I AW 52 Ut o b KRR R B A A
Carloerbr1106 M6 25 43 BT A0 a2 5 A W 3L 4 0% H
AVNCE-500 Rz L8Rl e ; T™MS AW kr; 2 0
T (TLC)SK M & T Ak 2 VI3 BT 1) 36 2 €0 3 Y ke

R
fN‘N v I‘\IH
N/

F

oHCI
F
1a~1m
NBS OT//O K2COs
(PhCOO), /©/ 1a~1m
BerC

2 3
N, OH R N _OH R
N N [N N
N=/ F J% NaOH =~/ F
oo — OH
F F

4a~4m

5a~5m

a: R = n-butyl, b: R = iso-propyl, c: R = allyl, d: R = n-propyl, e:R = iso-butyl, f: R = n-pentyl, g: R = ethyl, h: R =
benzyl, i: R = cyclopentyl, j: R = n-hexyl, k: R = cyclohexyl, I: R = propargyl, m: R = cyclopropyl

Scheme 1
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0 NMM
= KOH HO{ — 1
HNio Nio C4HgOCOCI
0 o
6
0
OH R fgz
\
Ay N)K/N%NH 0
N= o
F7a~7i

a: R = n-butyl, b: R = ethyl, ¢: R = n-pentyl, d: R = benzyl,
e: R = cyclopropyl, f: R = n-propyl, g: R = n-hexyl, h: R = iso-butyl,
i: R=allyl

Scheme 2

K2(60GF254, 0.2 mm JZ), #EZHTHER Ml & it T
A ST B O AR AR TR A 22 Al e R Ao
oral, PR R gt — P alifl.
1.2 BfrLE 5a~5m BIEK
1.2.1  1-(1H-1,2,4- =»-1-3£)-2-(2.4- = A,
IE T AR)-2-7R B 3 AR 2 (1a) 896 A%,

Bo1-[2-(2,4- EARIE)-2,3- IR N - 1H-1,2,4-=
M R e R £5(16.75 g, 50 mmol). = Zfi%(16 mL, 110
mmol). 1F T F%(9.39 ml, 100 mmol)FI /K . 240 mL
I Z] 500 mL DU, 45 C /Y 10 h. R KSE, L2
% 2B 7R, LA 1 mol/L 1 #RBR YA 15 /K AH pH 1~2, 7KAH
DUBRIR B N2 pH 9, DL LR LBEZET, A5 HUAH 2 5
IR BRGNS VEVS, JOKBR RN T, I8, 15
Wedi, WATREE R, SR A AREE 1279 g, 7~
K 47.8%. FEK, mp. 155~158 C; 'H NMR (500
MHz, DMSO-dy) d: 8.19 (s, 1H), 7.76 (s, 1H), 6.73~7.50
(m, 3H), 4.35 (d, J=14.0 Hz, 2H), 2.86~3.17 (m, 2H),
2.29 (t, J=12.0 Hz, 2H), 1.28~1.37 (m, 2H), 1.12~1.27
(m, 2H), 0.79 (t, J=8.0 Hz, 3H).

Z M 1a WAL, GG E 1b~1m, 7%
47.1%~56.8%.

1b: FAE AR, mp. 199~203 C; 'H NMR (500
MHz, DMSO-d;) J: 8.24 (s, 1H), 7.75 (s, 1H), 6.77~7.64
(m, 3H), 4.46~4.63 (m, 2H), 3.20~3.23 (m, 1H), 2.84~
3.13 (m, 2H), 0.79~0.90 (m, 6H).

lc: AMGFEAE, mp. 198~203 ‘C; '"H NMR (500
MHz, DMSO-d;) d: 8.37 (s, 1H), 7.76 (s, 1H), 6.78~7.54
(m, 3H), 5.70~5.79 (m, 1H), 5.05~5.11 (m, 2H), 4.52 (s,
2H), 3.05~3.11 (m, 2H), 2.87~2.93 (m, 2H).

1d: A A, mp. 174~177 “C; 'H NMR (500
MHz, DMSO-d;) d: 8.09 (s, 1H), 7.76 (s, 1H), 6.78~7.59
(m, 3H), 4.39~4.54 (m, 2H), 2.87~3.11 (m, 2H), 2.21~

FA)-3-(N-
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2.30 (m, 2H), 1.21~1.33 (m, 2H), 0.69 (t, J=8.0 Hz, 3H).
le: AMGFEA, mp. 185~187 ‘C; '"H NMR (500
MHz, DMSO-d;) J: 8.28 (s, 1H), 7.81 (s, 1H), 6.74~7.54
(m, 3H), 4.45~4.52 (m, 2H), 2.93~3.19 (m, 2H), 2.68~
2.75 (m, 2H), 2.02~2.09 (m, 1H), 0.68~0.76 (m, 6H).

1f: A 4K, mp. 158~161 ‘C; 'H NMR (500
MHz, DMSO-dj) d: 8.07 (s, 1H), 7.77 (s, 1H), 6.85~7.71
(m, 3H), 4.41~4.45 (m, 2H), 3.38~3.52 (m, 2H), 2.94~
3.16 (m, 2H), 2.29 (t, J=14.5 Hz, 2H), 0.98~1.13 (m,
6H), 0.86 (t, J=14.5 Hz, 3H).

1g: A4, mp. 144~147 ‘C; '"H NMR (500
MHz, DMSO-d;) d: 8.11 (s, 1H), 7.78 (s, 1H), 6.76~7.63
(m, 3H), 4.35~4.50 (m, 2H), 3.21~3.27 (m, 2H), 2.30~
2.79 (m, 2H), 0.94~0.99 (m, 3H).

1h: A E A, mp. 228~233 ‘C; '"H NMR (500
MHz, DMSO-d;) d: 8.09 (s, 1H), 7.78 (s, 1H), 6.68~7.42
(m, 8H), 4.42~4.46 (m, 2H), 3.32~3.45 (m, 2H), 2.91~
3.15 (m, 2H).

1i: A E A, mp. 162~165 C; '"H NMR (500
MHz, DMSO-dg) d: 8.10 (s, 1H), 7.76 (s, 1H), 6.73~7.50
(m, 3H), 4.35~4.46 (m, 2H), 3.04~3.07 (m, 1H), 2.39~
2.58 (m, 2H), 1.28~1.66 (m, 8H).

1j: AGFEAK, mp. 199~203 C; 'H NMR (500
MHz, DMSO-d;) d: 8.13 (s, 1H), 7.75 (s, 1H), 6.71~7.52
(m, 3H), 4.44~4.51 (m, 2H), 2.36~2.72 (m, 2H), 2.25~
2.35 (m, 2H), 0.96~1.30 (m, 8H), 0.81 (t, J=8.6 Hz, 3H).

1k: A E4E, mp. 116~117 ‘C; '"H NMR (500
MHz, DMSO-dg) d: 8.19 (s, 1H), 7.75 (s, 1H), 6.76~7.55
(m, 3H), 449 (d, J=4 Hz, 2H), 2.96~3.19 (m, 2H),
2.27~2.30 (m, 1H), 1.08~1.76 (m, 10H).

11 [ E AR, mp. 190~193 °C; 'H NMR (500
MHz, DMSO-dg) d: 8.12 (s, 1H), 7.77 (s, 1H), 6.79~7.64
(m, 3H), 4.32~4.51 (m, 2H), 2.63 (s, 1H), 2.36~2.40 (m,
2H), 2.19~2.22 (m, 2H).

1m: A, mp. 195~198 C; 'H NMR (500
MHz, DMSO-dj) d: 8.06 (s, 1H), 7.74 (s, 1H), 6.76~7.61
(m, 3H), 4.22~4.41 (m, 2H), 2.83~3.18 (m, 2H), 1.89~
1.93 (m, 1H), 0.73~0.90 (m, 4H).

122 TBR 4-F A OKBE(2) 496 A,

1 4- I FEABH(32 g, 295.91 mmol). AHERE 100 mL i
ANE 1L B0, HidE 2w eui, WS RRE 42 mL,
443.8 mmol), FEild KNI, WEERYE, LLOIR LWEH
fil, HHUAR BT 1 mol/L R KR A Sk Al VA
VeV, TOKBRIREA T, 198, WRHERYE, 130 R
) 44.4 g, 173 86.2%. 'H NMR (500 MHz, CDCl;) o:

Chin. J. Org. Chem. 2012, 32, 922~929
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7.11~7.32 (m, 4H), 2.31 (s, 3H), 2.29 (s, 3H).
1.2.3  TBR 4-3% F 3K B (3) 896 %,

12 (4.2 g, 28 mmol)HI 50 mL PYSALFRINAF] 100
mL =0, HiHE 2w, BRSO A R L
(0.67 g, 2.8 mmol), 7t A NBS (5.5 g, 30.8 mmol),
KV 1 h, kg, RRIKRYE, £33 5.45 ¢ LR 4-1RH
FEHWE, 77F 84.8%. LG E LNFWR, %M. '"H NMR
(500 MHz, CDCL3) 0: 7.11~7.42 (m, 4H), 4.49 (s, 2H),
2.31 (s, 3H).
124  4-[[N-1E T A -2-2,4- = # K L )-2- % 3 -3-
(1H-1,2,4-Z74)| R B3R F 2K B L BR A5 (4a) 89 5%,

 1a (1.442 g, 4 mmol). EFRI(2.0 g, 14.4 mmol)
F13 (10.46 mL, 5 mmol) I A £ 50 mL ¥, 45 C S
24 h. WURRGE G, DOUE R O LR R, LLO1
mol/L 5 KA pH 1~2, /KA BB EMH % pH 8,
FHLL TR SR, AN AR K MR A A
VeV, JOKDRBREA T, JHH4d, 193] 0.79 ¢ MR
4a, 77# 78.2%. "H NMR (500 MHz, CDCl3) o: 8.32 (s,
1H), 7.77 (s, 1H), 6.86~7.54 (m, 7H), 4.56 (s, 2H), 3.51
(s, 2H), 2.86~3.17 (m, 2H), 2.29 (t, J=12.0 Hz, 2H), 1.96
(s, 3H), 1.23~1.34 (m, 2H), 1.08~1.17 (m, 2H), 0.78 (t,
J=8.0 Hz, 3H).

Z 4a WAL, 193] 4b~4m, ¥0HIRY),
FEE 74.3%~81.1%.

4b: "H NMR (500 MHz, CDCl;) 6: 8.31 (s, 1H), 7.79
(s, 1H), 6.73~7.57 (m, 7H), 4.41~4.60 (m, 2H), 3.33~
3.52 (m, 2H), 3.23~3.29 (m, 1H), 2.84~3.13 (m, 2H),
1.95 (s, 3H), 0.79~0.90 (m, 6H).

4c: "H NMR (500 MHz, CDCls) &: 8.87 (s, 1H), 7.76
(s, 1H), 6.88~7.59 (m, 7H), 5.81~5.86 (m, 1H), 5.03~
5.14 (m, 2H), 4.56 (s, 2H), 3.49~3.60 (m, 2H), 3.04~
3.13 (m, 2H), 2.87~2.91 (m, 2H), 1.95 (s, 3H).

4d: "H NMR (500 MHz, CDCl;) 6: 8.29 (s, 1H), 7.79
(s, 1H), 6.76~7.60 (m, 7H), 4.42~4.53 (m, 2H), 3.28~
3.47 (m, 2H), 2.88~3.21 (m, 2H), 2.19~2.31 (m, 2H),
1.97 (s, 3H), 1.21~1.33 (m, 2H), 0.68 (t, J=8.0 Hz, 3H).

4e: "H NMR (500 MHz, CDCls) &: 8.36 (s, 1H), 7.87
(s, 1H), 6.78~7.56 (m, 7H), 4.46~4.53 (m, 2H), 3.40~
3.51 (m, 2H), 2.91~3.09 (m, 2H), 2.68~2.75 (m, 2H),
2.12~2.19 (m, 1H), 2.06 (s, 3H), 0.74 (d, J=6.5 Hz, 3H),
0.68 (d, J=8.05 Hz, 3H).

4f: '"H NMR (500 MHz, CDCly) 6: 8.17 (s, 1H), 7.75
(s, 1H), 6.84~7.70 (m, 7H), 4.36~4.39 (m, 2H), 3.39~
3.51 (m, 2H), 2.93~3.16 (m, 2H), 2.32 (t, J=14.5 Hz,
2H), 2.04 (s, 3H), 0.91~1.13 (m, 6H), 0.80 (t, J=14.5 Hz,

Chin. J. Org. Chem. 2012, 32, 922~929
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3H).

4g: '"H NMR (500 MHz, CDCL3) : 8.21 (s, 1H), 7.78
(s, 1H), 6.78~7.62 (m, 7H), 4.37~4.51 (m, 2H), 3.30~
3.42 (m, 2H), 3.21~3.27 (m, 2H), 2.30~2.79 (m, 2H),
2.07 (s, 3H), 0.94~0.99 (m, 3H).

4h: '"H NMR (500 MHz, CDCl;) d: 8.09 (s, 1H), 7.78
(s, 1H), 6.68~7.42 (m, 12H), 4.42~4.45 (m, 2H), 3.40~
3.76 (m, 4H), 2.91~3.15 (m, 2H), 2.07 (s, 3H).

4i: '"H NMR (500 MHz, CDCl;) é: 8.12 (s, 1H), 7.79
(s, 1H), 6.73~7.58 (m, 7H), 4.38~4.49 (m, 2H), 3.29~
3.37 (m, 2H), 3.02~3.09 (m, 1H), 2.29~2.78 (m, 2H),
2.07 (s, 3H), 1.24~1.63 (m, 8H).

4j: "H NMR (500 MHz, CDCly) 6: 8.16 (s, 1H), 7.75
(s, 1H), 6.74~7.62 (m, 7H), 4.40~4.53 (m, 2H), 3.26~
3.41 (m, 2H), 2.32~2.82 (m, 2H), 2.27~2.35 (m, 2H),
1.97 (s, 3H), 0.98~1.33 (m, 8H), 0.81~0.84 (m, 3H).

4k: "H NMR (500 MHz, CDCl;) §: 8.29 (s, 1H), 7.75
(s, 1H), 6.81~7.51 (m, 7H), 4.49 (d, J=4 Hz, 2H), 3.41~
3.57 (m, 2H), 2.96~3.19 (m, 2H), 2.23~2.25 (m, 1H),
2.09 (s, 3H), 1.09~1.75 (m, 10H).

41: 'H NMR (500 MHz, CDCl3) d: 8.12 (s, 1H), 7.77
(s, 1H), 6.79~7.64 (m, 7H), 4.32~4.51 (m, 2H), 3.43 (d,
J=13.3 Hz, 1H), 2.74 (d, J=13.3 Hz, 1H), 2.65 (s, 1H),
2.30~2.32 (m, 2H), 2.15~2.21 (m, 2H), 1.99 (s, 3H).

4m: '"H NMR (500 MHz, CDCl;) d: 8.16 (s, 1H), 7.74
(s, 1H), 6.76~7.61 (m, 7H), 4.22~4.41 (m, 2H), 3.41~
3.52 (m, 2H), 2.83~3.18 (m, 2H), 2.05 (s, 3H), 1.85~
1.90 (m, 1H), 0.73~0.90 (m, 4H).

125 4 [N-iE T A -2-24 = &K HEL)2-% 4 -3-
(1H-1,2,4-=74) R e K] F 2K (5a) 896 A%,

15 mL SR 4, F£5 0 °C, BN 10%[1)
NaOH ¥, &MY.0.5h, FEERIAY pH 8~9, #rif At
WAk, fhuE, T4, 15 0.621 g AMEE, M=% 95%, i
PR 35.5%, AR mp. 178~180 ‘C; 'H NMR (500
MHz, CDCLy) 6: 8.31 (s, 1H), 7.76 (s, 1H), 6.86~7.56 (m,
7H), 4.53 (s, 2H), 3.50 (s, 2H), 2.87~3.16 (m, 2H), 2.30
(t, J=12.0 Hz, 2H), 1.22~1.32 (m, 2H), 1.06~1.18 (m,
2H), 0.76 (t, J=8.0 Hz, 3H); ESI-MS m/z (%): 417.08
(M+H", 100). Anal. caled for C,,H,cFoN,O,: C 63.45, H
6.29, N 13.45; found C 63.20, H 6.27, N 13.40.

Z M Sa G, 45 Sb~5m, F=% 89.4%~
96.1%.

4-[N-5¢ N 3 -2-(2,4- AR KL)-2-F2 56 -3-(1H-1,2,4-
) R R ) ORI (Sb): B K 33.6%, 1R
1, m.p. 196~199 ‘C; 'H NMR (500 MHz, CDCl;) J: 8.41

http://sioc-journal.cn/ 925
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(s, 1H), 7.75 (s, 1H), 6.75~7.54 (m, 7TH), 4.40~4.58 (m,
2H), 3.30~3.51 (m, 2H), 3.20~3.24 (m, 1H), 2.79~3.14
(m, 2H), 0.79~0.91 (m, 6H); ESI-MS m/z (%): 403.06
(M—|—H+, 100). Anal. calcd for Cy;HpF,N4O,: C 62.67, H
6.01, N 13.92; found C 62.42, H 5.99, N 13.87.

A-[N-Jfi T 3 -2-(2,4- R I )-2- 38 56 -3-(1H-1,2,4-
M- I L) R ORI (Se): B3 30.9%, JiiR
#); 'TH NMR (500 MHz, CDCl3) J: 8.90 (s, 1H), 7.74 (s,
1H), 6.83~7.56 (m, 7H), 5.74~5.78 (m, 1H), 5.01~5.11
(m, 2H), 4.54 (s, 2H), 3.49~3.58 (m, 2H), 3.02~3.14 (m,
2H), 2.90~2.97 (m, 2H); ESI-MS m/z (%): 401.05 (M+
H', 100). Anal. calcd for C,;H,,FoN,O,: C 62.99, H 5.54,
N 13.99; found C 62.78, H 5.52, N 13.95.

4-[N-1F P -2-(2,4- R I )-2- 8 K5 -3-(1H-1,2.,4-
=M1 R BRI 5d): S 7% 34.4%, HE
i 44, m.p. 178~180 ‘C; 'H NMR (500 MHz, CDCl;) ¢:
8.09 (s, 1H), 7.76 (s, 1H), 6.76~7.60 (m, 7H), 4.37~—
4.50 (m, 2H), 3.29~3.45 (m, 2H), 2.82~3.17 (m, 2H),
2.16~2.29 (m, 2H), 1.19~1.34 (m, 2H), 0.67 (t, J=8.0
Hz, 3H); ESI-MS m/z (%): 403.07 (M+H", 100). Anal.
caled for C, HyyFoN4O,: C 62.67, H 6.01, N 13.92; found
C 62.43, H 6.00, N 13.87.

4-[N-J3 ] He-2-(2,4- G R IE)-2-F2 3 -3-(1H-1,2,4-
M1 R G LRI (Se): R 32.8%, 1]
£, m.p. 201~202 °C; '"H NMR (500 MHz, CDCl;) J: 8.30
(s, 1H), 7.77 (s, 1H), 6.79~7.53 (m, 7H), 4.46~4.54 (m,
2H), 3.37~3.53 (m, 2H), 2.79~3.12 (m, 2H), 2.14~2.18
(m, 1H), 2.91~3.09 (m, 2H), 0.74 (d, J=6.5 Hz, 3H),
0.68 (d, J=8.05 Hz, 3H); ESI-MS m/z (%): 417.10 (M+
H', 100). Anal. calcd for C,,H,¢FoN,4O,: C 63.45, H 6.29,
N 13.45; found C 63.26, H 6.27, N 13.41.

4-[N-1F 3 -2-(2,4- R I )-2- 2 K5 -3-(1H-1,2,4-
1R SR IR OR I (50): BT 31.7%, A
£, m.p. 176~178 °C; 'H NMR (500 MHz, CDCl;) : 8.06
(s, 1H), 7.75 (s, 1H), 6.74~7.71 (m, 7TH), 4.42~4.45 (m,
2H), 3.33~3.50 (m, 2H), 2.83~3.14 (m, 2H), 2.28 (t, J=
14.5 Hz, 2H), 0.95~1.18 (m, 6H), 0.81 (t, J=14.5 Hz,
3H); ESI-MS m/z (%): 431.09 (M+H", 100). Anal. calcd
for Cp3HpsFoN4O,: C 64.17, H 6.56, N 13.01; found C
63.92, H 6.54, N 13.05.

4-[N- £ H-2-(2,4- 5 AR K8 )-2- 8 2 -3-(1H-1,2,4- —
M- 156 ) R e L FRL 2K Y (Big): M7 33.9%, [ (4[]
&, m.p. 193~195 °C; '"H NMR (500 MHz, CDCl;) J: 8.10
(s, 1H), 7.75 (s, 1H), 6.76~7.61 (m, 7H), 4.37~4.50 (m,
2H), 3.28~3.42 (m, 2H), 3.23~3.27 (m, 2H), 2.32~2.81
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(m, 2H), 0.93~0.98 (m, 3H). ESI-MS, m/z (%): 389.04
(M+H", 100). Anal. caled for C50H,,F.N,0,: C 61.85, H
5.71, N 14.42; found C 61.61, H 5.69, N 14.37.

4-[N-"FH-2-(2,4- AR KE)-2- 32 0 -3-(1H-1,2,4-—
W1 ) P e 3 FH SR 9 (Sh): P2 33.9%, ([
&, m.p. 192~194 °C; "H NMR (500 MHz, CDCl;) ¢: 8.02
(s, 1H), 7.75 (s, 1H), 6.67~7.38 (m, 12H), 4.43~4.45 (m,
2H), 3.35~3.73 (m, 4H), 2.89~3.15 (m, 2H); ESI-MS
m/z (%): 451.08 (M+H", 100). Anal. calcd for CpsHysF,-
N,O,: C 66.65, H 5.37, N 12.44; found C 66.39, H 5.35, N
12.40.

4-[N-34 [ H-2-(2,4- G R KE)-2- 12 3 -3-(1H-1,2,4-
=M1 IR H I OR Y (S): B R 30.6%, [ [
£, m.p. 186~187 “C; "H NMR (500 MHz, CDCl;) ¢: 8.10
(s, 1H), 7.75 (s, 1H), 6.76~7.61 (m, 7H), 4.37~4.50 (m,
2H), 3.28~3.42 (m, 2H), 3.02~3.08 (m, 1H), 2.32~2.81
(m, 2H), 1.20~1.67 (m, 8H); ESI-MS m/z (%): 429.08
(M+H", 100). Anal. caled for C,3H,cFoN,O,: C 64.47, H
6.12, N 13.08; found C 64.26, H 6.10, N 13.03.

4-[N-1E OV 3-2-(2,4- AL )-2-F2 B -3-(1H-1,2,4-
=1 IRV IR (5)): R 30.6%, [ [
&, m.p. 174~177 °C; "H NMR (500 MHz, CDCl;) ¢: 8.10
(s, 1H), 7.75 (s, 1H), 6.76~7.61 (m, 7H), 4.37~4.50 (m,
2H), 3.28~3.42 (m, 2H), 2.32~2.81 (m, 2H), 2.29~2.32
(m, 2H), 0.98~1.30 (m, 8H), 0.81 (t, J=8.0 Hz, 3H);
ESI-MS m/z (%): 445.11 (M+H", 100). Anal. calced for
Co4H30F,N,40,: C 64.85, H 6.80, N 12.60; found C 64.60, H
6.78, N 12.55.

4-[N-F4 L3 -2-(2,4- G R AR )-2- 32 2 -3-(1H-1,2,4-
) P R RN (SK): T 29.8%, [ €[]
&, m.p. 184~187 ‘C; '"H NMR (500 MHz, CDCl;) J: 8.29
(s, 1H), 7.78 (s, 1H), 6.81~7.49 (m, 7H), 4.48 (d, J=4
Hz, 2H), 3.42~3.59 (m, 2H), 2.92~3.18 (m, 2H), 2.14~
2.16 (m, 1H), 0.99~1.74 (m, 10H); ESI-MS m/z (%):
443.10 (M+H", 100). Anal. caled for Cp4H,sF,N,05: C
65.14, H 6.38, N 12.66; found C 64.88, H 6.36, N 12.62.

4-[N-He P4 Bk -2-(2,4- — 3 RSk )-2- 2 Sk -3-(1H-1,2,4-
1) R R FE R LRI (SN): R E 32.4%, AL
&, m.p. 150~151 °C; '"H NMR (500 MHz, CDCl;) d: 8.10
(s, 1H), 7.73 (s, 1H), 6.76~7.61 (m, 7H), 4.29~4.48 (m,
2H), 3.43 (d, J=13.3 Hz, 1H), 2.79 (d, J=13.3 Hz, 1H),
2.61 (s, 1H), 2.20~2.23 (m, 2H), 2.13~2.18 (m, 2H);
ESI-MS m/z (%): 339.03 (M+H", 100). Anal. calcd for
CaHy0F,N40,: C 63.31, H 5.06, N 14.06; found C 63.11, H
5.04, N 14.08.

Chin. J. Org. Chem. 2012, 32, 922~929



Chinese Journal of Organic Chemistry

ARTICLE

4-[N-I8 N e -2-(2,4- Z G R ) 2-F2 3 -3-(1H-1,2,4-
- 1R IR IR (Sm): B R 33.9%, A
44, m.p. 183~184 C; "H NMR (500 MHz, CDCl;) ¢:
8.06 (s, 1H), 7.72 (s, 1H), 6.73~7.57 (m, 7TH), 4.23~4.45
(m, 2H), 3.38~3.50 (m, 2H), 2.83~3.11 (m, 2H), 1.85~
1.89 (m, 1H), 0.63~0.84 (m, 4H); ESI-MS m/z (%):
401.05 (M+H+, 100). Anal. calcd for CyHpFoN4O,: C
62.99, H 5.54, N 13.99; found C 62.76, H 5.52, N 13.95.
1.3 Bi#iE 7a~7i IERK
1.3.1  FARRERZ-1- LBA(6)8 A A%,

ST VE A G 6, AR, 725 83.5%(CCiHk
113 86%), m.p. 255~257 °C.
1.3.2 1-(1H-1,2,4- = v -1- 3 )-2-(2,4- = A 35 )-3-[N-
I T A N-(1-F AEesnr) LBk 2R -2- 7 BR (Ta) 89 B Ak,

6 (1.10 g, 6.0 mmol)Fl DMF 20 mL JI A %] 100
mL =#0H A, BEE—15°C, A N-FIEIHERE(NMM)
(1.2 mL, 12 mmol), M 5 min, JIAZFET T EE0.7
mL, 6.0 mmol), 5 min 5 F A 2, PR Y 30 min, &
JETt R, RV 20 h WEKRSE, FH AR LR,
A HLAH FHZK R AN S DR B, oK DR R B T4,
g, WORIRYE, 4O BRI IR S5, A0
1k 7a 1.86 g, % 52.7%, m.p. 184~187 C. Hj=#
25.6%, {444, mp. 185~187 C; 'H NMR (500
MHz, CDCLy) 6: 8.32 (s, 1H), 7.75 (s, 1H), 7.50 (s, 1H),
6.86~7.23 (m, 3H), 4.53~4.68 (m, 2H), 4.15 (d, J=
12.65 Hz, 2H), 3.63~3.66 (m, 2H), 3.30~3.31 (m, 2H),
1.87 (s, 3H), 1.26~1.69 (m, 4H), 0.95~0.97 (m, 3H).
ESI-MS, m/z (%): 476.04 (M, 100). Anal. calcd for
CaoHyeF,NgOy4: C 55.46, H 5.50, N 17.46; found C 55.25, H
5.48, N 17.40.

Z8 Ta ATV, 198] Tb~Tm, 7735 47.4%~
54.1%.

1-(1H-1,2,4- = M-1-55)-2-(2,4- G5 ATE)-3-[N- L Fk-
N-(J R g -1-95) R L -2- TN B (Tb): S5 18.7%,
M4 E 44, m.p. 190~193 C; 'H NMR (500 MHz, CDCl;)
5: 8.31 (s, 1H), 7.74 (s, 1H), 6.84~7.53 (m, 3H), 5.49 (s,
1H), 4.55~4.77 (m, 1H), 4.16 (d, J=12.65 Hz, 1H),
3.87~4.02 (m, 2H), 3.51~3.64 (m, 2H), 3.40~3.47 (m,
2H), 1.87 (s, 3H), 1.21~1.24 (m, 3H); ESI-MS m/z (%):
448.05 (M*, 100). Anal. calcd for CyoHpFoNeOy4: C 53.57,
H 4.95, N 18.74; found C 53.36, H 4.94, N 18.68.

1-(1H-1,2,4- = M- 1-FE)-2-(2,4- G0 A HE)-3-[N-1F [
B -N-( 6 R e e -1 556 ) £ R S ]-2- TN B (Te): B R R
26.7%, HG A, mp. 170~172 ‘C; '"H NMR (500
MHz, CDCl3) &: 8.32 (s, 1H), 7.75 (s, 1H), 7.50 (s, 1H),
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6.84~7.23 (m, 3H), 4.53~4.68 (m, 2H), 4.15 (d, J=
12.65 Hz, 2H), 3.64~3.67 (m, 2H), 3.30~3.33 (m, 2H),
1.87 (s, 3H), 1.56~1.69 (m, 2H), 1.26~1.47 (m, 4H),
0.92~0.95 (m, 3H); ESI-MS m/z (%): 490.05 (M, 100).
Anal. caled for Cp3HasFoNgO4: C 56.32, H 5.75, N 17.13;
found C 56.10, H 5.73, N 17.08.

1-(1H-1,2,4- = M- 1-5E)-2-(2,4- G FE)-3-[ V- 3k-
N-( BRI - 1-38) R 3 -2- TN BE(7d): 773K 24.4%,
€4 [ 4K, m.p. 193~195 C; "H NMR (500 MHz, CDCl;)
5: 8.32 (s, 1H), 7.74 (s, 1H), 7.45~7.50 (m, 1H), 6.85~
7.39 (m, 8H), 4.67~4.71 (m, 2H), 4.61~4.64 (m, 1H),
4.50~4.53 (m, 1H), 4.16~4.19 (m, 1H), 3.97~4.00 (m,
1H), 3.77~3.80 (m, 1H), 3.61~3.64 (m, 1H), 1.84~1.90
(m, 3H); ESI-MS m/z (%): 510.00 (M", 100). Anal. caled
for CysHyyFoNGO,: C 58.82, H 4.74, N 16.46; found C
58.59, H4.73, N 16.41.

1-(1H-1,2,4- =W 1-55)-2-(2,4- G0 R HL)-3-[N-FR 15
HE -N-( 0 R e -1- KR ) £k R 1-2- T B (Te): T R
23.6%, A [EK, mp. 185~186 C; 'H NMR (500
MHz, CDCl3) 6: 8.33 (s, 1H), 7.75 (s, 1H), 7.51 (s, 1H),
6.86~7.21 (m, 3H), 4.62~4.68 (m, 2H), 4.17 (d, J=
15.01 Hz, 1H), 3.78 (d, J=10.21 Hz, 1H), 2.87 (s, 1H),
2.60~2.62 (m, 1H), 1.88 (s, 3H), 1.22~1.25 (m, 1H),
0.78~0.97 (m, 4H); ESI-MS m/z (%): 460.00 (M, 100).
Anal. caled for Cy H»F,NgO4: C 54.78, H 4.82, N 18.25;
found C 54.57, H 4.81, N 18.30.

1-(1H-1,2,4- = W-1-55)-2-(2,4- - §R K HL)-3-[N-1E 5
HE -N-( i g -1k ) 20 W 1-2- T (7 B R R
21.9%, A, mp. 201 ~204 ‘C; 'H NMR (500
MHz, CDCl3) 6: 8.31 (s, 1H), 7.74 (s, 1H), 7.47 (s, 1H),
6.84~7.23 (m, 3H), 4.69~4.76 (m, 2H), 4.51~4.59 (m,
1H), 4.16 (d, J=14.4 Hz, 1H), 3.63~3.66 (m, 2H), 2.84~
2.86 (m, 2H), 1.87 (s, 3H), 1.66~1.69 (m, 2H), 0.90~
0.93 (m, 3H); ESI-MS m/z (%): 462.03 (M", 100). Anal.
caled for Cy HyyFoNeO4: C 55.54, H 5.23, N 18.17; found
C 55.32,H5.21, N 18.10.

1-(1H-1,2,4- = W-1-55)-2-(2,4- 50 A FL)-3-[N-1IF C
B -N-( o B v 13 ) £ W K 1-2- TN I (Tg): B TR R
24.1%, AW, mp. 193~196 ‘C; 'H NMR (500
MHz, CDCl3) 6: 8.32 (s, 1H), 7.75 (s, 1H), 7.50 (s, 1H),
6.84~7.23 (m, 3H), 4.53~4.68 (m, 2H), 4.15~4.17 (d,
J=12.65 Hz, 2H), 3.64~3.67 (m, 2H), 2.29~2.33 (m,
2H), 1.87 (s, 3H), 0.98~1.30 (m, 8H), 0.81~0.83 (m,
3H); ESI-MS m/z (%): 504.12 (M, 100). Anal. calcd for
Co4H30F,NgOy4: C 57.13, H 5.99, N 16.66; found C 56.93, H
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597,N 16.61.

1-(1H-1,2,4- = W-1-55)-2-(2,4- S AIE)-3-[N-F2 |
B -N-( 0 R v g - 1- 3 ) £ R 1-2- T I (Th): R
24.6%, {4 4A, mp. 199~201 C; 'H NMR (500
MHz, CDCL3) J: 8.32 (s, 1H), 7.75 (s, 1H), 7.50 (s, 1H),
6.85~7.17 (m, 3H), 4.51~4.68 (m, 2H), 4.16 (d, J=
14.45 Hz, 1H), 3.71 (d, J=14.50 Hz, 1H), 3.15~3.35 (m,
2H), 2.99 (s, 1H), 2.86 (s, 1H), 1.87 (s, 3H), 0.93~0.95
(m, 7H); ESI-MS m/z (%): 476.04 (M", 100). Anal. calcd
for Cy,Ho6FoNgO4: C 5546, H 5.50, N 17.64; found C
55.26, H 5.48, N 17.58.

1-(1H-1,2,4- = W-1-55)-2-(2,4- S AIE)-3-[N-H55 A
HE-N-( v e -1- 3K ) £ Tk 3L ]-2- T I (Th): B PR R
22.4%, HGFEA, mp. 166~168 ‘C; '"H NMR (500
MHz, CDCl3) 6: 8.31 (s, 1H), 7.75 (s, 1H), 7.46~7.50 (m,
1H), 6.84~7.20 (m, 3H), 5.83~5.91 (m, 1H), 5.18~5.28
(m, 2H), 4.50~4.61 (m, 2H), 4.20~4.22 (m, 2H), 4.00~
4.12 (m, 2H), 2.99 (s, 1H), 2.86 (s, 1H), 1.87 (s, 3H);
ESI-MS m/z (%): 460.07 (M", 100). Anal. calcd for
CaHypF,NgOy4: C 54.78, H 4.82, N 18.25; found C 54.57, H
4.81,N 18.30.

1.4 BirELEWMRERIMIEREMEIRE
1.4.1 et

R AR b5 BT S0 TR 259 R ME(FCZ) Bt
FEM(ICZ). ARSTEEME(VCZ). T FEM(KCZ) 5 L Z5 1%y
(TRB) AP PEEF 2 B(AMB) A BH %) 1 2.
142 RIEEH

5 B KR 22 B 29 5T a4 1 R el
JE, JEIERT YIRS R PE. S AR A

{0, 25 ¥k # (Candida albicans, Y0109). M {4 & £k
(Candida albieans, SC5314). iR 22 %R} #(Candida
tropicalis, 087) T TR 2B (Candida parapsilo-
sis, C22019) JeIB R LW BER (Candida krusei, 537) H
HE FRAEK 1R (Cryptococcus neoformans, 32609) . 21 {4, i 14
(Trichophyton rubrum, Cmccftla)FI4H %7 & (Aspergillus
fumigatus, 7544).
1.43 RIeF ik

2 8 5 ] ] 5% i DK 532 56 % b E 2R D 23 (NCCLS) 4
bR UE AL L A BB R 56 v, TR 22 AL
GRS PR TG, LA E bR S 30 ) ik B R
80% 7F 1K 2 1 3k 52 1 Ay T KT 2% 5 (MICyo). 25 2540 1)
MICyo fH B I I 52 KR FEJG R I, 4% LR 7 Vi AT 40t
MICyo {51 T I I IE 64 pgemL ' B, ¥4 “>64 pge
mL 75 MICso {4 SRR BE AR S VR S DA I, AN
X, ¥tk “<0.125 pgemL ™ '7 .

2 HRSIHE

AT PR 25 LR 1. i 45 R,
AR — 2 MRS E W PE. Ay
51505 7 P B0 B H A R A A M B B I U D AR
EERAN), XA SERE ) MICg 4 0.125 pgemL ™", 444k
PUECTEVE VE S UREMEIR 4 £, S0 i BEmer) 16 s, XTBR
BT BB L 20 €0 T R RO B B A A S5 PRI
FUB AR URC R TR T 4 Pl B2, L5 B e RTAR
VL REMETEART, ] R DA DA bR P s e ) A ) B
BRI AN TAE I, AR SRR 45 4, Mamia v
Wb, AT ENU B 2B AR S a2
WA R —3, (E1FE— PR

R1 HBRASWERIMURERE TSR

Table 1 The in vitro antifungal activities results of the objective compounds (MICg, pgemL™")

Compd. C. alb. Y0109 C. alb. SC5314 C. pro. 087 C. par. 22019 C. kru. 537  C. neo. 32609  T. rub. Cmccftla T. fum. 7544
S5a 8 4 8 8 8 16 >64 >64
5b 8 8 16 32 16 64 64 >64
5¢ 2 1 16 32 1 64 32 >64
5d 8 4 64 32 8 64 64 >64
Se 16 8 32 >64 16 64 >64 >64
5f 32 32 32 >64 32 64 >64 >64
5g 4 2 16 16 4 32 16 >64
5h 8 4 8 8 8 16 >64 >64
5i 64 16 32 32 16 32 >64 >64
5j 32 16 32 32 16 32 >64 >64
5k 32 64 >64 >64 16 64 >64 >64
51 0.125 0.125 1 2 0.25 4 2 32
5m 32 32 2 8 1 4 2 >64
7a 16 8 32 >64 16 64 >64 >64
7b 8 4 8 32 16 64 >64 >64
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Compd. C. alb. Y0109 C. alb. SC5314 C. pro. 087 C. par. 22019 C. kru. 537  C. neo. 32609  T. rub. Cmccftla T fum. 7544
Tc 64 >64 64 >64 64 64 >64 >64
7d >64 64 64 64 16 32 >64 >64
Te >64 >64 >64 >64 32 64 >64 >64
7t 32 64 64 64 8 32 >64 >64

Tg~Ti >64 >64 >64 >64 >64 64 >64 >64
ICz 2 2 2 2 2 1 0.5 4

TRB 64 8 32 1 4 1 <0.125 0.5

KCZ <0.125 <0.125 <0.125 0.25 <0.125 0.5 <0.125 1

VCZ <0.125 0.25 0.25 0.25 <0.125 0.25 <0.125 2

AMB 1 4 2 0.5 0.5 4 1 16

FCZ 0.5 1 0.5 1 0.25 8 2 >64
2000, 9, 1797.

th5Y) 5a~5e, 5g, Sh, 7a Fl Tb X B & ERE
(Candida albicans, Y0109). [t & Bk 6 (Candida al-
bieans, SC5314) K17 R 22 1% B} W (Candida tropicalis,
087) ARSI R AL TRe B 255, (HNE MR e
PEXTRZG 22, W REEL A Sa~5e, Sg, Sh X HI 1)
J7 ARG R SRR IE Tyr118 AHELVEM, Bsm2id e
BERA A BE ), R S SR &, (LEY)
5i, 5k, Sm [ARSNTUC RIS PESS, AT AEE C-3 (A 2k
(R EER A, R mi &) 5 RS T g5 & 0L L
RAMIUEL R VR AT A S ik, R 412 45
B (DB HEIACEE N « ANARE FE Er, AL
EPRIARINU R TR, () AR BRI 54
(BT B S PEOL T IR BB SR e s (3) R b BEIAR
T EMIRI RSN ICENE PR 59, PRI 24 /N g )
BB P RS 1 AR R .

WEY Ta~Ti A SMIUILENEER 22, AT REAL tH T 0
R A T A, BRSO, AN & B0 BT PR 67 1035 TR /D,
B TR AR KR it A Rt — AR

B R B R A e 2 B A B E AR A
[CREqES
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