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Synthesis and Na'/H" Exchanger-1-Inhibitory Activity of 4(6)-{2-[4-
(2,3,4-Trimethoxybenzyl)piperazin-1-yl]-2-oxoethoxy}-
aroylguanidine Derivatives

Jin, Lu“ Jiang, Xiangmin’ He, Guangwei*”’ Xu, Wenting”

Gong, Guoqing® Xu, Yungen™®*
(“ Department of Medicinal Chemistry, China Pharmaceutical University, Nanjing 210009)
(® Hefei Yi Gong Medicine Technology Company Limited, Hefei 230088)
(° Department of Pharmacology, China Pharmaceutical University, Nanjing 210009)

Abstract Na'/H" exchanger 1 (NHE1) inhibitors have a protective effect against myocardial ischemic-reperfusion injury.
By choseing benzoyl (or pyridine-3-carbonyl) guanidine as main structure, and introducing 4-(2,3.,4-trimethoxybenzyl)pipe-
razine-1-yl to its benzene (or pyridine) ring, eight compounds were designed and synthesized. All the target compounds have
not been reported and their structures have been confirmed by IR, "H NMR, MS and elemental analysis. The rat platelet swell-

ing assay (PSA) results showed that most of the tested compounds exhibited potent NHE1 inhibitory effects.
Keywords NHE] inhibitor; ischemia-reperfusion injury; benzoyl (or pyridine-3-carbonyl) guanidine; synthesis
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NHE1 05 . ASCERBCAR IR BEZ, B 2-404%
W OHEFAENERE S 4-2,3,4-— AL R IR G-
1-FEFEATARIEE, RIS FEEEAICR) 05 B8 B g I AN Je 3k
FRHIEAEIE L, Bevh & T 4 AR W SCHRRIE 11k &
Y, R T 2 SIS e A 05 BN IS PR s, A S DAL
BEIREARORIR, Wb BT 4 ASErrnteme BEATAT R4,
B SR AE M E SR NHEL #0460 57). & R i 2k I
Scheme 2.
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F#1 WEY) 4a~4h Tl Sa~5h &S ER
Table 1 'H NMR spectral data of compounds 4a~4h and 5a~5g

Compd.

'"H NMR ¢

4a

4b

4c

4d

4e

4f

4g

4h

S5a

5b

5¢

Sd

Se

5t

Sg

300 MHz, CDCly: 1.38 (t, J=7.2 Hz, 3H, CH;), 2.44~2.46 (m, 4H, piperazin), 3.47 (s, 2H, CH,), 3.53~3.62 (m, 4H,
piperazin), 3.86 (s, 3H, OCHs), 3.87 (s, 3H, OCHs), 3.88 (s, 3H, OCHs), 4.33 (g, J=7.2 Hz, 2H, CH,), 4.74 (s, 2H, CH.), 6.63
(d, J=8.4 Hz, 1H, ArH), 6.94~6.97 (m, 3H, ArH), 8.00 (dd, J=1.95, 7.05 Hz, 2H, ArH)

300 MHz, CDCl5: 1.40 (t, J=7.2 Hz, 3H, CHj;), 2.41~2.48 (m, 4H, piperazin), 3.46 (s, 2H, CH,), 3.60~3.67 (m, 4H,
piperazin), 3.86 (s, 3H, OCH3), 3.87 (s, 3H, OCH3), 3.88 (s, 3H, CH3), 4.39 (q, J=7.2 Hz, 2H, CH,), 4.91 (s, 2H, CH,), 6.63
(d, J=8.4 Hz, 1H, ArH), 6.95 (d, J=8.4 Hz, 1H, ArH), 7.22 (d, J=8.7 Hz, 1H, ArH), 8.19 (dd, J=2.1, 8.7 Hz, 1H, ArH), 8.51
(d, J=2.1 Hz, 1H, ArH)

300 MHz, CDCly: 1.38 (t, J=7.2 Hz, 3H, CH;), 2.41~2.49 (m, 4H, piperazin), 3.46 (s, 2H, CH,), 3.61~3.62 (m, 4H,
piperazin), 3.86 (s, 3H, OCHs), 3.87 (s, 3H, OCH), 3.88 (s, 3H, OCHs), 4.35 (g, J=7.2 Hz, 2H, CH,), 4.84 (s, 2H, CH.), 6.63
(d, J=8.7 Hz, 1H, ArH), 6.94~7.00 (m, 2H, ArH), 7.96 (dd, J=2.1 Hz, 8.7 Hz, 1H, ArH), 8.24 (d, J=2.1 Hz, 1H, ArH)

500 MHz, CDCl;: 1.38 (t, J=7.2 Hz, 3H, CH;), 2.41~2.48 (m, 4H, piperazin), 3.46 (s, 2H, CH,), 3.59~3.61 (m, 4H,
piperazin), 3.86 (s, 3H, OCH3), 3.87 (s, 3H, OCHj), 3.88 (s, 3H, OCH3), 4.34 (q, J=7.2 Hz, 2H, CH,), 4.83 (s, 2H, CH,), 6.63
(d, J=8.5 Hz, 1H, ArH), 6.94 (d, J/=38.5 Hz, 1H, ArH), 7.01 (d, J=8.6 Hz, 1H, ArH), 7.90 (dd, /=2.0, 8.4 Hz, 1H, ArH), 8.05
(d, J/=2.0 Hz, 1H, ArH)

300 MHz, CDCly: 1.35 (t, J=7.2 Hz, 3H, CH;), 2.47~2.57 (m, 4H, piperazin), 3.52 (s, 2H, CH,), 3.55~3.65 (m, 4H,
piperazin), 3.86 (s, 3H, OCHy), 3.88 (s, 3H, OCHs), 3.89 (s, 3H, OCHs), 4.31 (q, J=7.2 Hz, 2H, CH,), 4.78 (s, 2H, OCH,CO),
6.56 (d, J=9.6 Hz, 1H, ArH), 6.65 (d, J=8.4 Hz, 1H, ArH), 6.98 (d, /=8.4 Hz, 1H, ArH), 7.89 (dd, J=2.4, 9.6 Hz, 1H, ArH),
8.15 (d, J=2.4 Hz, 1H, ArH)

300 MHz, CDCly: 1.35 (t, J=6.9 Hz, 3H, CH;), 2.52~2.60 (m, 4H, piperazin), 3.56 (s, 2H, CH,), 3.62~3.64 (m, 4H,
piperazin), 3.87 (s, 3H, OCHs), 3.88 (s, 3H, OCHj), 3.90 (s, 3H, OCHs), 4.31 (q, J=6.9 Hz, 2H, CH,), 4.82 (s, 2H, OCH,CO),
6.66 (d, J=8.4 Hz, 1H, ArH), 7.00 (d, J=8.4 Hz, 1H, ArH), 8.15 (d, J=2.4 Hz, 1H, ArH), 8.29 (d, J=2.4 Hz, 1H, ArH)

300 MHz, CDCly: 1.35 (t, J=7.2 Hz, 3H, CH;), 2.50~2.57 (m, 4H, piperazin), 3.52 (s, 2H, CH,), 3.58~3.64 (m, 4H,
piperazin), 3.87 (s, 3H, OCH), 3.88 (s, 3H, OCHs), 3.90 (s, 3H, OCHs), 4.31 (q, J=7.2 Hz, 2H, CH,), 4.82 (s, 2H, OCH,CO),
6.65 (d, J=8.4 Hz, 1H, ArH), 7.00 (d, J=8.4 Hz, 1H, ArH), 8.08 (d, J=2.1 Hz, 1H, ArH), 8.11 (d, J=2.1 Hz, 1H, ArH)

300 MHz, CDCl;: 1.35 (t, J=6.9 Hz, 3H, CH3), 2.18 (s, 3H, CH3;), 2.28~2.55 (m, 4H, piperazin), 3.53 (s, 2H, CH,), 3.50~
3.64 (m, 4H, piperazin), 3.87 (s, 3H, OCH3;), 3.88 (s, 3H, OCHj3), 3.90 (s, 3H, OCHs;), 4.31 (q, /=6.9 Hz, 2H, CH,), 4.74 (s,
2H, OCH,CO), 6.33 (s, 1H, ArH), 6.66 (d, /=8.4 Hz, 1H, ArH), 6.97 (d, J/=8.4 Hz, 1H, ArH), 8.03 (s, 1H, ArH)

300 MHz, CDCl;: 2.61~2.67 (m, 4H, piperazin), 3.47 (s, 2H, CH,), 3.63~3.70 (m, 4H, piperazin), 3.86 (s, 3H, OCHj;), 3.87
(s, 3H, OCH3;), 3.88 (s, 3H, OCHs;), 4.84 (s, 2H, CH,), 6.64 (d, /=8.4 Hz, 1H, ArH), 6.94~6.97 (m, 3H, ArH), 8.05 (d, /=8.7
Hz, 2H, ArH)

300 MHz, CDCl;: 2.61~2.67 (m, 4H, piperazin), 3.46 (s, 2H, CH,), 3.71~3.77 (m, 4H, piperazin), 3.86 (s, 3H, OCHs), 3.87
(s, 3H, OCHa), 3.88 (s, 3H, OCH3), 4.91 (s, 2H, CH,), 6.63 (d, J/=8.4 Hz, 1H, ArH), 6.95 (d, /=38.4 Hz, 1H, ArH), 7.24 (d,
J=8.7 Hz, 1H, ArH), 8.39 (dd, /=2.1, 8.7 Hz, 1H, ArH), 8.75 (d, J/=2.1 Hz, 1H, ArH)

500 MHz, CDCl;: 2.61~2.67 (m, 4H, piperazin), 3.67~3.75 (m, 6H, CH,, piperazin), 3.86 (s, 3H, OCHj3), 3.87 (s, 3H,
OCHs;), 3.88 (s, 3H, OCH3), 4.83 (s, 2H, CH,), 6.64 (d, J=38.5 Hz, 1H, ArH), 6.97~7.03 (m, 2H, ArH), 7.97 (dd, J=2.0, 8.6
Hz, 1H, ArH), 8.27 (d, J=2.0 Hz, 1H, ArH)

500 MHz, CDCl;: 2.61~2.67 (m, 4H, piperazin), 3.46 (s, 2H, CH,), 3.67~3.75 (m, 4H, piperazin), 3.86 (s, 3H, OCHj;), 3.87
(s, 3H, OCH3,), 3.88 (s, 3H, OCHs;), 4.83 (s, 2H, CH,), 6.64 (d, J=8.5 Hz, 1H, ArH), 6.97~7.03 (m, 2H, ArH), 7.97 (dd, J=
2.0, 8.6 Hz, 1H, ArH), 8.27 (d, /=2.0 Hz, 1H, ArH)

300 MHz, DMSO-ds: 3.16 (s, 2H, CH,), 3.24~3.38 (m, 4H, piperazin), 3.77 (s, 3H, OCHs), 3.82 (s, 3H, OCHs), 3.87 (s, 3H,
OCH;), 4.06~4.27 (m, 4H, piperazin), 4.93 (s, 2H, OCH,CO), 6.42 (d, J=9.6 Hz, 1H, ArH), 6.88 (d, J=8.1 Hz, 1H, ArH),
7.30 (s, 1H, ArH), 7.80 (dd, J=2.4, 9.6 Hz, 1H, ArH), 8.34 (d, J=2.4 Hz, 1H, ArH), 12.71 (br s, 1H, COOH)

300 MHz, DMSO-dg: 3.15 (s, 2H, CH,), 3.24~3.38 (m, 4H, piperazin), 3.76 (s, 3H, OCHs), 3.81 (s, 3H, OCH3), 3.86 (s, 3H,
OCHs;), 4.03~4.19 (m, 4H, piperazin), 5.04 (s, 2H, OCH,CO), 6.87 (d, J=8.7 Hz, 1H, ArH), 7.36 (d, /=8.7 Hz, 1H, ArH),
8.17 (d, J/=2.1 Hz, 1H, ArH), 8.40 (d, /=2.1 Hz, 1H, ArH), 12.92 (br s, 1H, COOH)

300 MHz, DMSO-dg: 2.73~3.02 (m, 4H, piperazin), 3.16 (s, 2H, CH,), 3.39~3.56 (m, 4H, piperazin), 3.76 (s, 3H, OCHj;),
3.81 (s, 3H, OCHy), 3.84 (s, 3H, OCHj3;), 5.05 (s, 2H, OCH,CO), 6.85 (d, J=8.4 Hz, 1H, ArH), 7.28 (s, 1H, ArH), 8.02 (d, /=
2.1 Hz, 1H, ArH), 8.40 (d, J=2.1 Hz, 1H, ArH), 12.11 (brs, 1H, COOH)
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4-{2-[4-(2,3,4- = AR R IRIE-1- £ ]-2- 28 &
SR -3-IR R 216 (4e): AEEAR, CR 44%, mop.
69~71 C.

4-{2-[4-(2,3,4- — F A FE R R IR R -1- 2 ]-2- AR &
AFE-3-FURHIR ATEAd): AEMRY), R 57%.
1.3.2  # 4K 4e~4h 4955,

6-{2-[4-(2,3,4- = F A LR L) IR R -1- L )-2- AR &
AL -3 R IR TR (de) A K K 6-FRILNIR £ B
3e (0.5 g, 0.003 mol)¥#% - 15 mL JE/K DMF 1, #itE R
DNHFAH ) TE K BR B ETRY A (2.1 g, 0.015 mol), #i$E 0.5 h
JE N 2 (1.03 g, 0.003 mol)[¥JJE/K DMF ¥ 5 mL, i
B, THEZ 40 ClV 1 h. g, HIEHFEIA 50 mL K
th, 218 ZHEREIN(50 mL X 3), & fNg2, sl
WRDEEE, TOKBR RN T 7. HhE, I8 25 T 08
R B WR Y, AEJET B R vCR i) - V(A
i) : (=2 H)=3 1 1: 01143 1.17 g A4k 4e, WoE
82.3%, m.p. 62~65 C. [RVET]HI7H 4f~4h, k%L
P WL 1.

6-{2-[4-(2,3,4- = F A LR L) IR R -1- KL )-2- AR &
AR )-5- IR 3- L e R IR 4R (4f): (AR, IR
80.2%, m.p. 75~77 C.

6-{2-[4-(2,3,4- = WAL W AR ) IR G -1- 2k )-2- AR &
S ) -5- G -3- ML BE R R 4 TR (4g): 00 [ AA, R
53.3%, m.p. 152~155 C.

4-{2-[4-(2,3,4- — RS JE R R IR R -1- 2 ]-2- R &
AL L -6- L -3-IE e FR R £ B (4h): (8 [ 1A, 0K
66.5%, m.p. 162~164 C.
1.4 K 5a~5g B & B

4-{2-[4-(2,3,4- = AL W R IR IR -1- 05 ]-2- 540 &
I KR (Sa) Ak ¥ 4a (0.60 g, 1.27 mmol)Fl
60% FBE/K (36 mL) i #- 1R & J5 A 2 HI, %
Ji, IMANTC/KIRERETFY 4 (0.53 g, 3.8 mmol), ¥ 0.5 h
Je IR R ZE R PR, 2%ER IR pH £ 7(Z5 Hi ), B
Kb, 50 mL SAETGIARY), A SR
ek, JOKBREREN T, Hhig, 2T g 0.28 ¢
FEIHRY) Sa, WOR 50%. [FVE AT 43 Sb~5g. ik
HE W& 1.

4-{2-[4-(2,3,4- = AR R IRIE-1- £ ]-2- 52K &
S -3 -2K FER(Sb): T (B eIRA, W% 56.3%.

4-{2-[4-(2,3,4- = F A LW L) IR R -1- 25 ]-2- 4 A &
SR -3-IR IR R(Se): A, e 53%, mp. 57~
60 C.

4-{2-[4-(2,3,4- — F A FE R R IR R -1- 2 ]-2- R &
AL 3-SR HR(SA): ARy, WeE 48%.
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6-{2-[4-(2,3,4- = WA AL R IR IR R - 1- 2L ]-2- R &
IR -3-IE e R IR (Se): A A 4K, F 93.0%, m.p.
146~148 C.
6-{2-[4-(2,3,4- = AU LW R DR -1- 0 ]-2- 36N &
SR Y -5-IR-3-IE e R R (5 A L K, IR 88.5%,
m.p. 178~180 C.
6-{2-[4-(2,3,4- = WA AL NI IR R - 1- 2L ]-2- R &
S L -5-E-3- M e R IR (Sg): B [ A, I 90.7%,
m.p. 218~220 C.
1.5 B¥rY) 6a~6h BIE K
1.5.1 B 474 6a~6g #94m%,
4-{2-[4-(2,3,4- = WA LRI IR R -1- 25 ]-2- A &
AL K H R (6a) (1 & ;K Sa (0.307 g, 0.68 mmol)
W2 mL oK DMF o, i 1-532 3640 = H:(HOBT)
(0.09 g, 0.68 mmol)Fl 1-Z,3E-3-(3-— F iz L P Jk ik — 1
[l TR IR £ (EDCI) (0.13 g, 0.68 mmol), HEHEEMIE, A
/K2 mL), I, PUdEMmAGEZNR0.16 g, 2.7 mmol), =
RN 2 he B R HEE RN LR OBE) -
VOK)=3 12 FIIRAWI 50 mL #, LR ZEEAI(50
mL X 3). HIFHE)Z, WS KB RER:, JoKiiR
BRI, IR, WO ZE IR B EHRRY, AR BTE
R0 MR CES) © V(R : (=Z2k)=15:1:0.1]
IS, 15017 g B 6a, WE 50.6%, m.p. 62~64
C. [FREWHIE A9 6b~6g, HItE M W& 2, W
A WA 3.
4-{2-[4-(2,3,4- = HAA LR IR IR -1- 2L ]-2- 4 K &
SRS -3-THFE AR RN (6b): HE 44, R 45%, mup.
164~167 C.
4-{2-[4-(2,3,4- — F A LRI IR R -1- 2 ]-2- R &
A -3V R (6¢): 11 (8 i 44, % 40%, m.p.
205~207 C.
4-{2-[4-(2,3,4- = H A LR IR R -1- 2L ]-2- 4K &
ALY 3-SR AT (6d): 1A [E AR, E 48%, mup.
198~201 C.
6-{2-[4-(2,3,4- — F A LR B DR R -1- 2 ]-2- 4R &
AL -3-nb e AT (6e): FIEAE 1Ak, R 34.2%, m.p.
231~233 C.
6-{2-[4-(2,3,4- = H A JL W R DR R -1- 25 ]-2- 48 AN &
AL L -5- U3k ORI (6): 11 (A [ A, IR 31.9%,
m.p. 218~220 C.
6-{2-[4-(2,3,4- — F A JE W B DR R -1- 2 ]-2- 4 &
AFEL-5-E-3-nEmE AT (6g): (I TEAA, E 40.6%,
m.p. 247~249 C.
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Table 2 Elemental analysis and characterization data of compounds 6a~6h
Compd. Formula Elemental analysis, found (calcd) ICs" /(nmolsL ")
C H N
6a C,4H;30N6Og 57.98 (58.29) 6.59 (6.52) 14.03 (14.16) 7.48
6b C,4H31N50¢ 54.14 (54.33) 5.63 (5.69) 15.76 (15.84) 0.104
6¢c C,4H30BrNsOq 50.52 (50.26) 5.48 (5.45) 12.16 (12.21) 1.27
6d C,4H;30N504Cl1 55.35(55.43) 6.03 (5.81) 13.39 (13.46) 0.835
6e Cy3H30N6Og 56.54 (56.78) 6.05 (6.21) 17.19 (17.27) 943
6f Cy3Hp9NgOgBr 48.73 (48.86) 5.13 (5.17) 14.59 (14.86) 11.7
6g Cy3Hp9NO4Cl 52.76 (53.03) 5.46 (5.61) 16.09 (16.13) 16.1
6h C,4H;3,NO¢ 57.34 (57.59) 6.57 (6.44) 16.55 (16.79) 1200

“ICs value of cariporide in the same testing was 30.7 nmol-L .

£3 (L&Y 6a~6h Y IR, MS F1 'HNMR %k
Table 3 IR, MS and 'H NMR data of compounds 6a~6h

Compd. IR v/em ™' ESI-MS m/z 'H NMR 6
3360. 1735 300 MHz,CDCls: 2.45~2.47 (m, 4H, piperazin), 3.47 (s, 2H, CH,), 3.54~3.63 (m,
6a 1465: 1352: 4862 [M+H]" 4H, piperazin), 3.86 (s, 3H, OCHj3), 3.87 (s, 3H, OCHj3), 3.88 (s, 3H, OCHs), 4.75 (s,
1094. 789 2H, CH,), 6.64 (d, J/=8.7 Hz, 1H, ArH), 6.91 (d, J/=38.7 Hz, 2H, ArH), 6.96 (d, /=
’ 8.4 Hz, 1H, ArH), 8.11 (d, J/=38.7 Hz, 2H, ArH)
300 MHz, CDCl;: 2.42~2.47 (m, 4H, piperazin), 3.46 (s, 2H, CH,), 3.61~3.67 (m,
3442, 1705, 4H, piperazin), 3.86 (s, 3H, OCHj3), 3.87 (s, 3H, OCHj3), 3.88 (s, 3H, OCHs), 4.89 (s,
6b 1495, 1343, 5312 [M+H]" 2H, CH,), 6.50 (brs, 4H, NH), 6.63 (d, J=8.5 Hz, 1H, ArH), 6.94 (d, J=8.5 Hz, 1H,
1095, 796 ArH), 7.11 (d, J=8.8 Hz, 1H, ArH), 8.31 (dd, /=2.0, 8.8 Hz, 1H, ArH), 8.67 (d, /=
2.0 Hz, 1H, ArH)
500 MHz, CDCl;: 2.41~2.48 (m, 4H, piperazin), 3.46 (s, 2H, CH;), 3.59~3.61 (m,
3451, 1651, 4H, piperazin), 3.86 (s, 3H, OCHj3), 3.87 (s, 3H, OCHj3), 3.88 (s, 3H, OCHs), 4.82 (s,
6¢ 1494, 1349, 566.1 [M+H]" 2H, CH,), 6.63 (d, J=8.5 Hz, 1H, ArH), 6.64 (brs, 4H, NH), 6.89 (d, J/=8.7 Hz, 1H,
1094, 788 ArH), 6.95 (d, J=8.5 Hz, 1H, ArH), 8.06 (dd, /=2.0, 8.7 Hz, 1H, ArH), 8.39 (d, /=
2.0 Hz, 1H, ArH)
3449 1650 500 MHz, CDCl;: 2.42~2.48 (m, 4H, piperazin), 3.46 (s, 2H, CH;), 3.59~3.61 (m,
6d 1494: 1349: 520.1 [M+H]' 4H, piperazin), 3.86 (s, 3H, OCHj3), 3.87 (s, 3H, OCHj3), 3.88 (s, 3H, OCHs), 4.81 (s,
1095. 789 2H, CH,), 6.53 (br s, 4H, NH), 6.63 (d, J=38.5 Hz, 1H, ArH), 6.91~6.96 (m, 2H,
’ ArH), 8.00 (dd, J/=1.7, 8.5 Hz, 1H, ArH), 8.21 (d, /=1.7 Hz, 1H, ArH)
3425, 1664 300 MHz, DMSO-dg: 2.35~2.44 (m, 4H, piperazin), 3.17 (s, 2H, CH,), 3.33 (s, 3H,
6e 1542: 1353: 4872 [M+H]' OCHs3), 3.44~3.48 (m, 4H, piperazin), 3.74 (s, 3H, OCHj;), 3.79 (s, 3H, OCH3), 4.88
1096. 796 (s, 2H, OCH,CO), 6.33 (d, /=9.3 Hz, 1H, ArH), 6.78 (d, /=8.7 Hz, 1H, ArH), 7.00
’ (d, J/=8.7 Hz, 1H, ArH), 7.98 (d, /=9.3 Hz, 1H, ArH), 8.23 (d, /=2.0 Hz, 1H, ArH)
3429, 1652 300 MHz, DMSO-dg: 2.35~2.44 (m, 4H, piperazin), 3.32 (s, 2H, CH,), 3.44~3.48
of 1536: 1352: 567.0 [M+H]" (m, 4H, piperazin), 3.74 (s, 3H, OCH3), 3.78 (s, 3H, OCH3), 3.79 (s, 3H, OCH3), 4.98
1096. 724 (s, 2H, OCH,CO), 6.78 (d, J=8.7 Hz, 1H, ArH), 7.00 (d, J=8.7 Hz, 1H, ArH), 8.28
’ (d, J/=2.1 Hz, 1H, ArH), 8.43 (d, /=2.1 Hz, 1H, ArH)
3430. 1651 300 MHz, DMSO-dg: 2.35~2.45 (m, 4H, piperazin), 3.33 (s, 2H, CH,), 3.44~3.48
62 1533: 1354: 5212 [M+H]" (m, 4H, piperazin), 3.74 (s, 3H, OCH3), 3.78 (s, 3H, OCHj3), 3.79 (s, 3H, OCHjs), 4.98
1096. 742 (s, 2H, OCH,CO), 6.78 (d, J/=8.7 Hz, 1H, ArH), 7.00 (d, /=8.7 Hz, 1H, ArH), 8.24
’ (d, J=2.1 Hz, 2H, ArH)
3422, 1647, 300 MHz, DMSO-dg: 2.22 (s, 3H, CHj3), 3.37~3.47 (m, 8H, piperazin), 3.59 (s, 2H,
6h 1534, 1467, 501.4 [M+H]' CH,), 3.71 (s, 3H, OCHs), 3.74 (s, 3H, OCHj;), 3.78 (s, 3H, OCH3;), 5.28 (s, 2H,
1343, 1095, OCH,CO), 6.50 (s, 1H, ArH), 6.78 (d, J=8.7 Hz, 1H, ArH), 7.00 (d, J=8.7 Hz, 1H,
774 ArH), 7.47 (brs, 1H, NH), 8.59 (s, 1H, ArH)
330 http://sioc-journal.cn/ © 2012 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2012, 32, 326~332
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152 4-2-8-2-(4-(2,3,4- = F S F3)-sk%-1-4)
CAIR)-5-F F-3-nikm2 F BEAK(6h) 49 A A%,

H 0 2K(0.48 g, 8.1 mmol)iE T+ 5 mL Jo/K N E
b, Z 0 RN 4h (0.2 g, 0.41 mmol ) JE 7K S P VA
S5mL, FWN 1 h BOEZEZHEH, LL10 mL L8 LB
FiRE, BEFEAT AN, ok, 19 ik, fET
B (LR LR - VIEE) @ M(=4%)=8 11 :0.1]
Iy, HAETEAS 0.06 ¢ A A 6h, KR 29.2%, m.p.
205~208 “C. HFRY) 6h BITCE AT W3 2, Pk Eds W,
#*3.

1.6 HEHH

2RI b o 2R 2 2 B S L SE R, T
W)l Sprague-Dawley AR, MEHER Y-, fAE 160~
250 g, MR # A Thermo Multiscan Spectrum. K FIfiL
ANBR I K AR (PSA), LA 730 R AE g BEE IR 25, %
Fi& i 8 A~ HARL AT RS NHEL $IHS 1Y)
A e Hrp oK BRIt /N AR PR K ER TR R B 22 i (pH
6.7V ITE S, 9287155 I Rosskopf 2PN IE ) 75 1%,
FHTEEIE. AR AWIIN 1Cs, EMRHEIRIEN log {HAFN
NHE1 i % 2 [0 (1) £ 115G 2830 43 38 sk 2 M 1] U5 43 B

=
2 #R51He
21 &H

MRAVIL IS 1) 6a~6g 177744145 6h I, iHE] T
R, K5 4h 7K AH Y B9 Sh, 110 /5 I\ EDCI/HOBt

H3CO. hN)K/O N
N N
H5CO

YERAEGT, PSR IEAT Y. TLC BREZRNY, K
IEER %A 5 EDCU/HOBt %A BS Eie. o]
DCC/DMAP 1A 4a6 7, KA RAE RN, 43H7 5 A,
AT e A R 5 AR AU - B % T &8 (Scheme 2),
148 S5 2 LR T

H-0._ _O
(@] \
1
H3CO ﬁNk/O N
N N
H,CO
OCHj CH;,
5h
Scheme 2

Sk, AR 4h HH S0 ST OV, PUG/K S+
WELHAR], St 1 h, 2505 6h. LML
RoE ] DA LK 0 N, HF BT K20 £i5),
AP oy B AR AR A, OREMR. B 4h 145 6h 1))
M3 L Scheme 3.

2.2 THIEEM

I /NI AR R G 25 W L3R 2, S5 IR EOR, 8 ML
EWX NHE1 3G AN FEREEPIHEIEH, HH eb F1
6d P T RHAME 2 R Sr v ok
2.3 HHEHR

LN AR ARG 25 T mT LR HE: DUOK H R
JBEAZ A A W3 PR T DAt e F eI A BERZ P4k
Y. R EEATR ARIA FIEE AR EBUREE, o
PRI G A 880k - 3-NO,>3-C1>3-Br>H.

0

H;CO ﬁNk/O \ NH

IOUS a
OCH;§ o CHy

Scheme 3
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