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6 .4 [ (4
IR Nicolet Impact 410 ,
KBr  ;'HNMR  Bruker-ACF-300
, TM'S ; Aglleent 1100 LC-
M SD 5 Carlo Erbal 1106
; G F2sa(
), 254 nm ; H60
I-[= (4R FE)P A (A48 4 37 AL X7 L )%kE =
s )
3.3 g(21. 7 mmol) 1-[ 4~ ) ]
6.2 ¢(21. 5 mmol) ,
120C ,
1. 6 m1( 36. 8 mmol), 30 min s 1h,
R 20 ml
2 ml , o )
R 4.9 g, : 45. % , mp 204~
206C () IR(KBr,cm'): 3403, 3276, 3069, 2515, 1606,

1515, 1436, 1287, 1235, 1164, 1031;' HNMR( CDCL) & 2. 59
(brs, IH, Ar-O H) , 3. 41~ 3.45(m, 4H, ArCH,N(CH),) .

3.94 (s, SH, Ar-OCH; ArCH, ), 417 (m, 4H,
ArnCHN(CH)2),5. 16(s, 1H, ArCH), 6. 86(d,2H, Ar-H).

7.12(1, 4H, 2-F-Ar-H),7. 65(s, 1H, Ar-H) ,7. 89(dd, 4H, 2

mF-Ar-H). 13. 08~ 13. 74(brd. 2H. 2 N H): M S(ESDm /=

425(M+ H) ; Anal. Calad. for Gs HysF CIN,0x C 60. 37, H
5.67,N 5.63% Found C 60.38, HS5 76, N 5. 72
[ A4AFE)VP A |43, 4—F AARXRTFT R
A &L (I 2)

)‘9’& "’ff‘ — ;U~

[, , :38. @ , mp 244

~ 245C ( ) IR(KBr, em™ ' ): 3440, 2945, 2407, 1605, 1516,
1436, 1268, 1166, 1024;' HNM R(CDCL) 83. 35~ 3. 40(m,4H,
ArCH:N (CH ), ), 3. 87(s, 3H, m-Ar-0CIk ), 3. 95(s, 3H, p-
Ar-OCTE) 3. 87(s, LH)  3.95(s, 1H) (ArCIR) , 4. 05~ 4. 16
(m,4H, An CHN(CH),),4. 8%(s, 1H, Ar,CH), 6 82(d, 1H)
6.84(d, 1H) (ArH),7- 13(1, 4H, 20-FAr-H) , 7. 41(s, 1H,

ArH) ,7. 84(dd, 4H, 2m -F Ar-H), 12. 44~ 14. 00( brd, 2H, 2N
H); MS(ESDm /z 439(M+ H) ; Anal Caled. for Cx Hso
F,CIN,0s C 61.06, H5.91, N 5.48; Found C 61.21, H
5.77, N 5.05
I-[Z= 4R RHE)F
I 3)

EQENENIEE § L ESL L = 1 ¥
I, . 5L 66, mp 241

~ 242°C ( ) IR( KBr, em ') 3435, 2994, 2355, 2210,

1605, 1512, 1433, 1235, 1164, 1035;' HNMR (CDCL, D:0)
3. 71(m, 8H, ). 3 89(s,2H, ArCH,) . 4. 31(s, 1H,
Ar CH), 6 97(t,4H, 2 o-F-Ar-H) , 7. 30 (dd, 4H, 2 m-F-Ar-
H), 7 47 7.92(m, 3H, ArH); MS(ES)m £: 47(M+ H)* ;
Anal. Caled. for Cy Hy F> CLNx: C 55 41, H 4. 65, N 5. 38;
Found C 55.05, H4.87, N 5.23
-2 (44 F )P & 4 25K T R ok S (1 )
I, R : 18. 6o , mp 243
~ 245C ( )} IR( KBr, em™ ') 3431, 2950, 2515, 2455,
1662, 1607, 1512, 1442, 1231, 1163, 1047;' HNM R( CDCk)
02. 84~ 3.38(m, 8 H, ), 4.36(s, 2H, ArCH,), 4. 39
(s, 1H, An,CH), 6. 97 (1, 4H, 20 -F-Ar—H) , 7. 27~ 7.45(dd,

m, 7H, 2 m—F-Ar-H  ArH), 12. 83 (brs, 2H, 2N H); MS
(ESDm /zz 413(M+ H)* : Anal- Caled. for Cx Hs RChN2z C
59.33, HS5.18, N5.7% Found C 59.64, HS5.04, N 5.95
I-[= (4R )P AL A 4ARF R )yrp @ 5)
| s : 28. % , mp 252
~ 255C., IR(KBr, em™ ') 3445,2995, 2392, 1604, 1514, 1435,
1233, 1165, 1095;' HNM R( CDCl;, D,0) 82. 85~ 3. 36( m, 8H,
),4.17(s,2H, ArCH,) ,4. 36(s, 1H, AnCH), 6. 97
(1,4H, 20-F-Ar-H). 7. 11( 1, 2H, ArH), 7. 30(dd, 4H, 2 m—F-
Ar-H), 7.67(dd, 2H, ArH); M (ESI)m /z 397(M+ H)
Anal. Caled. for CouHos F5CL N C61.42, HS. 37, N 5.97,
Found C 61.36, H5.01, N 6.06
« RETEE (4
18. 6 ml( 159 mmol), 54 ml
, 8.7 g(159 mmol),
4h , , ,
, Na2S04 B s s
bp 120~ 125C /25 mm Hg , 17.8¢ ,
91.7% ( : 106C /18 m m Hg),
Tk (5)
a- 17. 8 o 146 mmol) , 48% 54 m1(477
mmol) s , lh, s
CaCl,
bp 124~ 126C /25
2 76. %0 , (

mm Hg , 20.5 g,
85C /13 mm Hg)

1-[= (4A KK )P & |4 1SRET L) Roe 5 m2h (1 o)

I-[ (4 ) ] 2.5¢(8. 7 mmol),a—
1. 8 ml(13 mmol), 22¢g, 50ml
) , 2h , ,
MgSO, . , >
10 m] 2ml , s ,
, L.5g, 17. 1% ,mp 208~ 210C ( )
IR( KBr, em;!): 3390, 2956, 2416, 1605, 1510, 1453, 1227,
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1165, 1075;' HNM R(CDC1, D 0) 81. 92(d, 3H, C Hs) , 2. 68~
3.67(m, SH, ).4.16(q, 1H, PhCH),4. 36(s, 1H,
Ar,CH), 6. 94(t, 4H, 2 oF-Ar-H), 7. 28(dd, 4H, 2 m -F-Ar-
H), 7.45 7.47(m,3H, Ar-H) 7. 57 7.60(m,2H, ArH);: M S
(ESDm £: 393( M+ H)" ; Anal. Caled. for Cys Hx F,CIN: C
64.52, H6.06, N 6.02; Found C 64.52, H6.36, N 6.21
2B T BLAL(6) 22 P EBLA (A 3,4—F A AR Bt
A 8)3 H Lk 11K
1-[= (4-AFE )P L |42k F B )%R% (9)
14 —«(4- ) ] 17.1 g( 59 mmol),
20 ml : 0~ 5C,
2- 5.9ml(5. 98 mmol) 10 ml
1h ,

30 min s >

60 ml,

10 min,

)

. \ . , 160 g,
: 70. %% ,mp 127~ 129C,

= (AR T A 429K T B )%RE (10)

9,  :60 0% .mp 140-143C,

I-[= (4-AKE)F K |4+3,4=F AL RKT BE)%%E (11)
9, : 58 %% ,mp 224~ 225C,

A A2k P A kRSB ()

100 ml, 9.2 ¢(67.5 mmol) .

3 ¢(135.3 mmol) , ,

1h 100 m1,9 4. 9¢( 12. 8 mmol), s

1-[= (4R KK)TF

. 2.2¢g,
:38.9% ,mp 168~ 170C. IR(KBr, em ') 3420, 2948,
2395, 1604, 1511, 1437, 1231, 1164, 1015 '"HNM R (CDCL)
03.42~ 3.46 (m, 4H, (CH ),NCH,), 3.76 (s, 2H
(CH);NCH,), 4.24~ 4.44(m,4H, Ar,CHN (CH,),),5. 18
(s, 1H, Ar2CH), 6. 62(d, 2H, H),7 02(¢,4H, 2
o-F-Ar-H).7.51(d, L H, H) . 7. 68(dd.4H, 2 m-1-

Ar-H). 13. 94(brs, 2H, 2N H); MS(ESDm /= 369(M+ H)* ;
Anal. Caled. for GuHy F,CIN,Q C 59. 87, H5.48; N 6. 35;
Found C 59.95, HS5.34, N 6.01

I-[= (4R FKE)T L (4228 P A hok — 282 ([ o)

[ 5, :70.%% ,mp 206~ 208C. IR(KBr,

em ') 3420, 2963, 2370, 1604, 1510, 1433, 1228, 1165,
1076 '"HNM R( CDCL, D,0) 82. 86~ 3.35(m, 8H,

),4.35 4.38(m,3H,-CH,- An CH),6.96(t, 4H, 20-F-
Ar-H) ,7.30(dd,4H, 2 m-F-Ar-H),7. 11(t, 1H,

). 7.44(d, 2H, )s MS(ESD m/z 385[ M+
HT ; Anal Caled. for G, HyFCIN,S C 57.72, H5.29, N
6.12 Found C 58.04, H 527, N 5.83

I-[= A 4-AFEA)T A 14-3,4—F AA KT £ )%% ( o)

I 4, , )

64. 0% ,mp 144~ 146C. IR(KBr, cm ') 2968, 2843,2387,
1602, 1506, 1460, 1267, 1223, 1157, 1023;' HNM R( CDC}k)
02.46 (1, 2H, ArCH, CH,5, 2. 77~ 2.83(m, 4H, ArCHCH-
N(CH;)), 2.93(t, 2H, CHLCH, Ar), 3. 02~ 3.18(m, 4H ,
Arp CHN(CH )2), 3. 86(s, 3H,-OCH;), 3. 88(s, 3H, -OCHs),
4.33(s, 1H, Ar,CH),6.72- 6.82(m, 3H, ArH), 6. 98(t,4H,
20-FAr-H), 7. 33(dd, 4H,2m -F Ar-H); MS(ES)m /z 453[M
+ HI'; Anal Caled for C27 Fo 2N202° RO C 68.85, H
6.85, N 5.95 Found C 69.08, H6.75 N 613

I-[= (4-RRA)F A |4 3A A KT A kg 3 m 2 (2

[, :57. %% ,mp 242 243C ( )
I-[= 4R RE)P & [ 4«(3F RAAERAKL SAH LR
Pk A B (3)

I, : 60. 6 ,mp 220~ 223C ( )
I-[= (4R KRA)F A |4 3RE KT L)% (1 o)

[ ., :50.% ,mp 58 63C. IR(KBr,

em ) 3455, 3376, 2958, 2805, 1618, 1602, 1504, 1452, 1222,
1153, 1089, 1005;' HNM R( CDCl) 82. 41~ 2. 49(brd. 8 H,

), 3.45(s, 2H, ArCH,), 3. 62(s, 2H, Ar-N 1), 4. 22
(s, 1H, Ar,CH),6.59- 6.68(m,3H, ArH), 6.95(t, 4H, 20-
F-Ar-H). 7. 08(t,1H, ArH), 7. 33(dd, 4H. 2m -F-Ar-H); M S
(ESI)m/z 394[M+ HT ; Anal Caled. for Gy Hxs EN; C
73.26, H 6.40, N 10.68; Found C 73.42, H 6.82, N
10. 59
I-[= (4R R E)F &

AE)yrE 1 1)

14~(3F AAAERAAL SHA X

A

15 ml, L5 ml, 12g .
4.8 ¢
15 min 31.2¢(2. 0 mmol),
s s 5 min, s s

. , Na SO,
, . 0.95 0.6
g ( H, : : 1
1), 0.4 g, mp 55 58C. : 60. Po.

IR( KBr, em ') 3474, 3376, 2808, 2766, 1602, 1505, 1455,
1354, 1221, 1134, 1092; ' HNM R( CDCk, D,0)81. 02( t,3 H, C-

C-CH). 1. 73~ 1 81 (m. 2H, -C-CH—C-). 2. 42~ 2.49(m
8H, ), 3.40 (s, 2H,—CH,-Ar), 3 80 (s, 3H, -
OCH ), 3.86~ 3.91 (m, 2H, ArOCH-), 4.23 (s, 1H,

An CH), 6.35(d, 2H, ArH),6.95(t, 4H, 2 o—F-ArH) , 7. 30
(dd, 4H, 2m -F-Ar-H); MS(EST)m /2 504[M+ Nal ; Anal
Caled. for Gg His FaN3Ox C 69. 83, H6.91, N 8. 73 Found
C 70.02, H7 29, N & 57
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Synthesis and Bio activity of 4-Substituted 1-|Bis (4-
Fluoro Phenyl )Methyl Piperazine

ZHOU Ping, NI Pei-Zhou, WANG Li-Chen, JIANG Zhen—Zhou
Department of Organic Chemistry; Center of Drug Pharmacokinetics, China Pharmaceutical University,
Nanjing 210009, China

ABSTRACT AIM The purpose is to search for potent compounds with antimigrainee. METHOD
Lomerizine hydrochloride as a lead compound was modified in structure using different substituents at
position 4 of piperazine. RESULTS and CONCLUSION Eleven 4-substituted 1-[bis( 4+4luorophenyl) methyl]
piperazine coupounds were designed and synthesized- These compounds were not reported previously and
their structures were identified by IR,' HNM R, M S and elemental analysis. The preliminary biological test
showed thatl 12andl 611 have calcium antagonistic activity to different ex tent.

KEY WORDS 1-[Bis(4-Hluorophenyl) methyl]|piperazine; Calcium channel blocker; Migraine; Synthesis
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