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4-[1-f2 &-5-ER-1H1, 2, 4-=184 (5H)-B]-FFBRH SR
B o, ER BAEARBEA,RFE (B HEKEHSE, il 200433)

[(WE] BM WEMAT AR RIIR AR E B 0 A0 M0 4-[ 1 -5t -5-|A-1H-1, 2, 4-=0g4
(SH)-E-RHRE(S) . Fik DUXTEEREFR) FEABFR,SEE R FORBL D PR E R N -84 LR &
MG, BR UU42.9% ~46.2% BBERNA R T BARL A Sa ~ 5o, J045 ) 2 b 0 B 5 (ESI-MS) fI i ('H
NMR) #ik i A HAR L S R E R IRE . Bk R RBRBARMEWERBCE W FRAE6 TR e,
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Synthesis of 4-[ 1-alkyl-5-ox0-1H-1,2 ,4-triazol-<4(5H) -yl ] benzoic acids
CHEN Hai,YAO Jian-zhong,SHENG Chun-quan, MIAO Zhen-yuan, ZHANG Wan-nian( School of Pharmacy, Second Military Medical
University , Shanghai 200433, China)

[ Abstract] Objective To prepare 4-[ 1-alkyl-5-ox0-1H-1,2 ,4-triazol-4 (5H)-yl] benzoic acids (5), which was the key fatty
acid chain pharmaceutical intermediates for the total synthesis of novel caspofungin-like cyclohexa lipopeptide antifungal agents. Meth-
ods Surting from 4-aminobenzoic acid (1), the targel compounds 5a ~ 5n were prepared via amino phenoxy-carbonyl acylation,
hydrazinotysis, formamidine cyclization, and the N - alkylation reaction, respectively. Results Targel compounds Sa ~ 5n had been
successfully synthesized with the overall yield ranged from 42.9% 10 46.2% . Their structures were confirmed by ESI-MS and 'H-NMR

spectra. All target compounds were reported for the first time. Conclusion  The process developed had several advantages such as con-

venient workup and high yield, which was suitable to industrial production.
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1,2, 4- ¢4 (SH)-3]- KRR BE.LEW
4522 R EMRNANKREES FENEDN
NaOH 776 F F LB 5] 3 ) 45 = v B 05 3R B8 B 45
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ik 5'] i ff'lJ/J Jy il 1 AR Al R G R Ah TR R R
i 15 73 Bt 4l 5% 1k 7 Fie A7 H bR ™ 4 Sa ~ 5Sn 4li i
P2z TLC 43 B 660 A o0 68 CREJTF ) o S ke = W
BE=10%1:R;= 0.45 ~ 0.55)
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HO.C O HOC Joj\
4 2) NH:NH: -HO
CL 3 (1)‘0 O\ Q HO: (—@—N NHNH:

AN
3) HNZ "NH:*

a:R=72-C:H;; b:R=2-CiHy;

h: R =4-Br-Bn; i: R =4-1-Bn; j:R =

c: R=#2-C:Hy

B2 4-[1-fE-5-|AK-1H-1,

2 XBHE

2.1 4-FKREBBARTER(2) 09SO &k
AR (1)2.75 2(0.02 mol ) i T Z 2 £ ik 50 ml, il
AEIE 1.9 £(0.024 mol) ,8R 5 F vk K T i I 5
Wi MG 3.76 g(0.024 mol) ,iHEE , KL 2.5 h, F )i
LT RN P A & R L i A1 0.5 mol/L HCI
% 50 ml, AT HLZ , Kk % 2 K, KK Na,SO, F
ARG HORE €% 43 B A4 1 €0 [ 1A 488 00K R 2L Rk
PR (2)4.65 g 0% 90. 1% , mp:252 ~253 C
MS ( ESI-) m/z:256. 22 (M-H", 100% )., ' H-NMR
( DMSO-d, ,600 MHz, ppm ) §:12.90 (s, 1H ), 10. 81
(s,1H),8.10(d,J =8.7 Hz,2H) ,7.81(d,J =8.7
Hz,2H),7.64(1,/=7.5 Hz,2H) ,7.50 ~7.43(m,
3H) .

AcOH
»> HO:.C N
\= N
4

d: R =2-CiHu;

3

4) RBr )\\N'R
—— HOC N
NaOH \=N

5a~5n

e:R=2CHw; f:R=4-F-Bn; g: R=4-Cl-Bn

2-CH:+-Bn; k: R = 3-CHs-Bn 1: R = 4-CH:-Bn; m: R =4-(CH:);; n: R = 3-CF:-Bn

2,4-=m4 (SH)-%-KREHOE K

2.2 N-BAN-(4-HRAFR)VRG) 896K W4
A UK It 2 Ak 'H‘E&‘(Z)l 12 g(0.012 mol) i T &
TORE Wk 80 ml, i 85% KEME 1.5 ml, F 50 C
FAREPE S I 24 he S 5¢ BE W | s ), ok
80 ml, ] 1 mol/L HCL #7457 pH {H % 5 A 47, i i .,Ll
I8 K Ve, T4 15 IR 8T [ i N-SURE-N"- (4R I
HOMR(3)2.0 g, K 84.5% ., mp:292 ~294 C
MS(ESI-) m/z:389. 48 (2M -H' ,100% ). 'H-NMR
(DMSO-d, ,300 MHz,ppm )&: 8.97(s,1H),7.80(d,
J=8.7 Hz,2H) ,7.:63(d, ] =8.7 Hz,2H) ,7.62(s,
1H)

2.3 4-[5-fAR-1H-1,2,4-=w4 (5H)-%]-XF
B (4) 69 6 m K N-ZHE- N'-(4-FRHEER ) IR (3)
3.0 g(0.015 mol) 5 ESEZH K 7.5 2(0.068 mol) %
T DMF 50 ml, i £ Sz 1 30 min J5 {00 4.5 ml fif
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B, FHRZE 70 CH4ELER L 10 h F RN, B EHEE
8, 7m7K 400 mi, f 1 mol/L HCl %5 pHHZE 5 ~6,
Tk, K, FRE QAR E 4-[5-8K-1H-1, 2, 4-
=4 (SH)-BE]-ERE(4)2.1 g, % 66.6%,
mp >300 °C, MS(ESI-)m/z:204.75(M-H"* ,100% ),
"H-NMR ( DMSO-d, ,600 MHz, ppm)$:13.09(s,1H),
12.10(s,1H),8.52(s,1H),8.05(d,J =8.5 Hz,2H),
7.90(d,J =8.5 Hz,2H),

2.4 4-[1-B A-S5-f AK-1H-1, 2, 4-=w4 (5H)-
EK]-R9m(5) 4R B4-[5-8R-1H-1, 2, 4-=
M4 (S5H)-%]-ZEFAEE(4)1.13 g(0.005 5 mol) FIE
SE8H 1.1 g(0.0275 mol) , A 90% Z B 30 ml,
F 80 C T EHARAL 30 min FHEMA L-IRF 5 L.
50 g(0.012 2 mol) , 4k £E M it R i 12 h, 2 bL 58
B BERKZE, ERKER,AREH 1 mol/L
HCI A pHEZE 5 ~ 6,3 18, KK A 2 B K ¥
BESRMNE,TR.BO6GEK4-[1-ERES-ENR-
1H-1,2, 4- =4 (SH)-E]-XR8(5a)1.24 g,
W 91. 1%, mp;228 ~230 C, MS(ESI" ) m/z:
248.36 (M + H',100% ), 'H-NMR ( DMSO-d,,
600 MHz,ppm ) 5:8.58 (s, 1H),8.04(d,J=8.4
Hz,2H),7.87(d,J =8.4 Hz,2H) ,3.72(t,] =7.2
Hz,2H),1.60 ~1.52(m,2H),0.85(t,J=7.26
Hz,3H),

BALAH(4)0.4 g(1.95 mmol) 5 2.2 fFRE/R
R - Ssa MR G T ERBARA
Bk 4-(1-1F % 2-5-8{R-1H-1, 2, 4-=mk4 (5H)-
H)-HEHE(5b)0.47 g, KK 87.6% , mp:231 ~
233 €, MS ( ESI-) m/z: 320. 62 (M + HCO, ",
100% ), ' H-NMR ( DMSO-d,, 600 MHz, ppm) 8.
13.11(s,1H),8.59(s,1H),8.04(d,J =8. 4 Hz,
2H),7.88(d,J =8.4 Hz,2H) ,3.72(t,J =7.2 Hz,
2H),1.69 ~1.65(m,2H),1.32 ~1.24(m,4H),
0.85(t,J=7.26 Hz,3H),

BiL&47(4)0.4 g(1.95 mmol) 5 2.2 {F# /R
B -REREARY Sa HEI SR T BRI BAR
Bk 4 1-1F BE2E-5- | fL-1H-1, 2, 4-=mk4 (SH)-
H]-EHEE(5¢)0.50 g, &K 86.3% , mp 223 ~
225 C, MS (ESI™ ) m/z: 348. 33 (M + HCO, ",
100% ), 'H-NMR(DMSO-d, ,600 MHz,ppm) 5:8. 58
(s,1H),8.04(d,J =8.4 Hz,2H),7.87(d,J =8.4
Hz,2H),3.72(1,J =7.2 Hz,2H),1.69 ~1.65(m,
2H),1.32 ~1.24(m,8H),0.85(t,J =7.26 Hz,
3H),

BACEY(4)0.4 g(1.95 mmol) 5 2.2 fFEER
B |- REREAEY Sa HRIGH T EHBEE

Btk 4-[1-IEFHH-S5-F-1H-1, 2, 4-=m-4 (5H)-
- EHER(5d)0.53 g, %W 85.7% . mp:222 ~
224 C, MS (ESI” ) m/z: 362. 55 (M + HCO, ",
100% ) , 'H-NMR(DMSO-d, ,600 MHz, ppm) 8 ;8. 57
(s,1H),8.04(d,/=8.4 Hz,2H),7.85(d,J =8.4
Hz,2H),3.72(t,J=7.2 Hz,2H),1.68 ~1.65(m,
2H),1.27 ~1.22(m,10H),0.83(t,J =7.26 Hz,
3H),

WALEH(4)0.9 g(4.39 mmol) 5 2.2 f5HE /R
B I-RERZELEY Sa fESM T EfBAOE
B 4k-( 1-1E F #-5-8R-1H-1, 2, 4-=Z 044 (SH)-
BT (5e)1.23 g, ILE Y 84.6% , mp:216 ~
218 C, MS (ESI™ ) m/z:376. 08 ( M + HCO, ,
100% ). 'H-NMR(DMSO-d, ,600 MHz, ppm) 5 :8. 58
(s,1H),8.04(d,J=8.4 Hz,2H),7.87(d,J =8.4
Hz,2H) ,3.72(t,J=7.2 Hz,2H),1.68 ~1.65(m,
2H),1.28 ~1.20(m,12H) ,0.83(t,J = 7. 26 Hz,
3H).

BWALGEH(4)0.3 g(1.46 mmol) 5 2.2 {5 /R
BHXNARTERALEY Sa MBS T HBOE
B 4-[ -3 #F ES5-E R, 2, 4= 4
(SH)-Z£]-FHBR(51)0.40 g, it %K 87.3% , mp:
272 ~274 °C, MS(ESI™ )m/z:358.42(M + HCO, ~,
100% ), 'H-NMR(DMSO-d, ,600 MHz,ppm) 5 :8. 60
(s,1H),8.04(d,J=8.7 Hz,2H),7.86(d,J =8.7
Hz,2H),7.38 ~7.35(m,2H),7.20 ~7. 16 (m,
2H),4.95(s,2H),

B #397(4)0.3 g(1.46 mmol) 5 2.2 f%1E /R
WA JIR AL T Sa M G IR T EH B O A
W 4K 4-[ 1-%f M0 % HE-5-%0 Q- 1H-1, 2, 4-— k4
(SH)-J&]-K P AR (S5g)0.41 g, %K 85.0% ., mp:
257 ~ 259 C, MS(ESI™ ) m/z:656. 46 (2ZM-H",
100% ), 'H-NMR(DMSO-d, ,600 MHz,ppm)5:8. 60
(s,1H),8.05(d,J =8.6 Hz,2H),7.84(d,J =8.6
Hz,2H),7.43(d,J=8.5 Hz,2H) ,7.35(d,/ =8.5
Hz,2H) 4.98(s,2H),

BAL&¥(4)0.3 g(1.46 mmol) 5 2.2 {&HE IR
B HTRIR R Sa MR & L7 B3 6l 8 IR
Rk 4-[ 1% K -5 -TH-1, 2, 4- =4
(SH)-3]-FBHE(5h)0.48g , W03 H87.7% ,mp >
300 C, MS(ESI' Ym/2:374.74(M + H* ,100% ),
"H-NMR ( DMSO-d, ,600 MHz,ppm)8:8.61(s,1H),
8.03(d,/=8.7 Hz,2H),7.85(d,J =8.7 Hz,2H),
7.55(d,J=8.4 Hz,2H) ,7.27(d,J/ =8.4 Hz,2H),
4.95(s,2H),

BALEH(4)0.2 g(0.98 mmol) 5 2.2 fFEE
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IR R R R AL B Y Sa MR A LT B #1B IR
gLk 4-[ 13BN RS- EA-1H-1, 2, 4-= -
4 (SH)-®E)-FHEE(51)0.35 g, t & 5 85.2%,
mp:262 ~ 264 C, MS(ESI™ ) m/z:466.50 (M +
HCO, ,100% ), ' H-NMR ( DMSO-d,, 600 MHz,
ppm)5:13.09(s,1H) ,8.62(s,1H),8.05(d,J =
8.8 Hz,2H),7.89(d,J =8.8 Hz,2H),7.71(d,J
=8.3 Hz,2H),7.12(d,J=8.3 Hz,2H) ,4.93 (s,
2H),

BiE8(4)0.5 g(2.44 mmol) 5 2.2 {5 &
REMSHEIRTIRAEY Sa #1H G 57 E A
HE@EE4-[1-FRBEFES-EAR-1H-1, 2, 4-=
M4 (SH)-3 - B (5j)0. 64 g, ik & R
84.9% , mp > 300 C, MS (ESI" ) m/z;308. 74
(M-H',100% ), ' H-NMR ( DMSO-d,, 600 MHz,
ppm)8:8.59(s,1H),8.03(d,J =8.7 Hz,2H),
7.83(d,J =8.7 Hz,2H),7.21 ~7.12(m,4H),
4.95(s,2H),2.34(s,3H),

BALEY(4)0.3 g(1.46 mmol) 5 2.2 fF AR
BAE R ERFIEMAEY Sa RS R EHHEA
B E g 4-( - R R E-S-EA-TH-1, 2, 4- =14
(SH)-Z]-HFHER(5k)0.39 g, Y84 86.2% ., mp:
241 ~ 242 C, MS (ESI™ ) m/z; 308. 71 (M-H"*,
100% ), 'H-NMR(DMSO-d,,600 MHz,ppm)5:8. 61
(s,1H),8.06(d,J =8.2 Hz,2H),7.90(d,J =8.2
Hz,2H),7.25(m,1H) ,7.14(s,1H),7.11(m,2H),
4.93(s,2H),2.30(s,3H),

HAL A4 (4)0.3 g(1.46 mmol) 5 2.2 fFAE /K
BOXMBEERYRALEY Sa R GRFERBA
Ak 4-[ 1-3F BB R -5 4R -1HA-1, 2, 4-= 14
(SH)-E:]-KH 8 (51)0.40 g, W% K 88.5% , mp
>300°C , MS(ESI™ )m/z;308.74(M- H' ,100% ),
"H-NMR ( DMSO0-d, ,600 MHz,ppm) 5:8.56(s,1H),
8.02(d,J=8.5 Hz,2H),7.81(d,J =8.5 Hz,2H),
7.20(d,J =8.0 Hz,2H),7.15(d,J =8.0 Hz,2H) ,
4.90(s,2H),2.27(s,3H),

BEP(4)0.6]1 g(2.98 mmol) 5 2.2 fEHE/R
0 5T BT WAL S W Sa MR A L 1 A8
e K 4-[1-%F 5 P &-5-|R-1H-1, 2, 4-=
M4 (SH)-3E -4 W BE (5m) 0. 87 g, WK K
86.8% , mp >300°C, MS(ESI ) m/z;336.70( M-
H*,100% ), 'H-NMR(DMSO-d, ,600 MHz, ppm)5:
8.55(s,1H),8.00(d,J=8.4 Hz,2H),7.75(d,J =
8.4 Hz,2H),7.22(s,4H),4.90(s,2H),2.85(m,

1H),1.16(d,J=6.9 Hz,6H),

WAL 647(4)0.2 g(0.98 mmol) 5 2.2 {FE R
By = H BRI S Y Sa /R & 807 Bk
B R 4-[ -8 = B R E-5-EA0-1H-1, 2,
4-=Zm4 (SH)-H]-FH B (5n)0.30 g, WHE R
84.7% , mp:217 ~219°C, MS(ESI" ) m/z.362. 78
(M-H", 100% ), ' H-NMR ( DMSO-d,, 600 MHz,
ppm)5:8.65(s,1H) ,8.06(d,J=8.6 Hz,2H),7.90
(d,]=8.6 Hz,2H),7.72(s,1H),7.69 (m,1H),
7.11(m,2H) ,5.10(s,2H),

3 HRHIE

ZEEUMEEFZFBRARH, EKRKEKRT 14
AN R ER M 4-(1-ke B S-EA-1HAL, 2,
4-=m4 (5H)-%]-FHERERMLEY 5a~5n, K
MAT—LHBREFSFRIINBRAEENH
SABMITFTRELHERM. %& B ME T FR A
KRB RN 55, HERERE, Sk iX 42.9% ~
46.2% ,;EH Ll L. e BRALEYY
HBIED -

N-ZHE-N-(4-FRERL)IR ) MEERP KE
MHAGTHAER =R SRS 4-[5-2A1-
1H-1, 2, 4-=#4 (SH)-BE]-FHBE4)REHE=
MR TR BRI BRI R, X T 4 alifk 8T
% BSCHR ' 7 vk R S W I [0 i S B 7 ) DMF i 2
BEERE, HIAVKKP IR, HFACRZE-ECH
WITELES, SRR ER, Bt EERthEE
A BLRLEE T DMFE () 8 45 B KA e, B AR AR A 49
pHS ~6 ZULIE LU KB —£85 T TLC Kl
NBEEMBGEE~P4BETESRLR FHE
& T,
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