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Abstract

effects and improved potency, a series of dipiperazine compounds were prepared with their structures being con-

With using flunarizine as a lead compund to search for calcium channel blockers with fewer side

firmed by spectrometry. Their inhibitory effect on potential-dependent calcium channels( PDC) and Ca** antago-
nistic effect in rat aorta were determined by* Ca’* transmembrane influx technique. Preliminary results showed
that all the nine new compounds possessed calcium channel blocking activities. Some compounds exhibited stron-

ger inhibitory effect on PDC than nifedipine.
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Ca™" transmembrane influx technique
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(4-fEEEARHL ) URIE (2) , (2) TS AN [RGB P R
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Scheme 1  Synthesis of the target compounds 4a-4i

Table 1  Structures of the target compounds 4a-4i
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A, 758 [ 14 7. 8 ¢, % :92. 6% ,mp 180 ~ 181 C.,

1-(2-vk  THEAR ) 4-(4-75 R R R ) vk (2)  H 1-
(HLMERE) 4-(4-THBORHE ) WRIEE (1) (5 ,0. 018 mol) , TG
JKURIZE 6 (0. 072 mol ) ¥ T JC/K HIEE 100 mL H, A1 52 A
9 h, ZE U, KBS BB Y, 485 A CH,CL, (30 mL x 3) 4
UK, TC K i R 4h T 8, 28 B AT 8 315 A5 B £ [ 4
1.95 ¢, 1% 80% ,mp:167 ~169 C ,

1-[ (4-F R FAR B A ] 4-[ (4-(4-3 A E ) 19k
) HIE T TR ok (da) R 1-(2-WR G EE R ) -
A-(A-FHIEAIE) DR (2) (1 g,0.003 mol) 3% -7 K P
100 mL v, J34tt i A B 460 55 Y At 40 (3) 0. 6 (0. 003
mol) , Z ik NE 8 h, ZE LV, 4o ik A (0 1575 3 A BHIR
B 1.3 o, I 90% ,mp:216 ~218 °C (dec) , JLHE M
CooHy N5O,:C 63.75 (11 51 63.89), H 6.76 (i 57 {H
6.55), N 13.69 (it & {4 13.80);'H NMR ( CDCL,, 200
MHz) ;6. 80 ~ 8.20 (4H, m, p-NO,-phH) ,6. 65 ~7.80 (4H,
m,p-CH,0-phH) ,7.62(1H,d,J =15.2 Hz,CH = ),6.90
(1H,d,J =15.2 Hz, = CH),3.55(3H,s,CH,0),3.30
(2H,s,CH,) ,3. 62-4. 00(8H, m, piperazine H) ,2.20 ~2.90
(8H,m, piperazine H) ; EI-MS:494[ M +1] * 392,334 161,
133,70,

1-[(2,4-= ) 2-F A AR Be & ] 4-[ (4-(4-RH AR
) -1k R ) BB F L Jvkk (4b)  RAIERUNES
B PFEN B G EHIR R A WA 68% ,mp.83 ~84 T, JLFRIF
#r CysHyyNs0,CL, : C 57. 05 (3155 (H 57.15) ,H 5. 48 (i1 HB1{H
5.35),N 12.78 (it % {f 12.82);'H NMR ( CDCl,, 200
MHz) ;6. 80 ~ 8.20 (4H, m, p-NO,-phH) ,7.20 ~7.40(3H,
m,2Cl-phH) ,6. 50(1H,s,CH =) ,3.55(2H,s,CH, ) ,2. 00
(3H,s,CH;),3.45 ~4.00 (8H, m, piperazine H) ,2.60 ~
2.80(8H,m, piperazine H) ; EI-MS;546[ M + 1] " ,516,418,
311,213,115,

I (49 ) A B ] 4 (4-(4-3 K1) -1 ook
)BT IR ok (de)  SRITFEMIr LG, 153 5 6
IR WA 71% ,mp:205 ~207 C, JLHR AT Cy Hy, N5 O, :
C 65.25(1% 18 65.39) ,H 6. 72 (i {H 6.54) ,N 14.52
(3% 14.67) ;'H NMR ( CDCL, ,200 MHz) ;6. 80 ~ 8.20
(4H, m, p-NO,-phH ), 7.20 ~ 7.40 (4H, m, p-CH,-phH ) ,
7.60(1H,d,J=15.0 Hz,CH =) ,6.90(1H,d,J =15.0 Hz,
=CH),3.55(2H,s,CH,),3.51 ~4.00(8H, m, piperazine
H),2.20 ~2.50(8H, m, piperazine H) ,2.20(3H,s,CH, ) ;
EI-MS.477[M] * ,396,333,209,146,92

I-[ R sk ]4-[ (4-(4-7H R0 ) - 19k AR ) &
AT vk (4d)  SRAIZEMIIT G A, 13 B B OB R,
eZ 65% , mp: 183 ~ 184 C, JLZE 43 Hr Chs Hy NSO, Cl:;
C 60.06( 11418 60.30) ,H 5.85 (i} {E 5.67),N 14.01
(324 14.06) ;'H NMR ( CDCL, ,200 MHz) ;6. 80 ~ 8. 20
(4H,m,p-NO,-phH) ,7.20 ~ 7. 80 (4H, m, m-Cl-phH) ,7. 40

(1H,d,J =15.4 Hz,CH = ),7.01 (1H,d, J = 15.4 Hz,
=CH),3.30(2H,s,CH,),3.60 ~4.00 (8H, m, piperazine
H),2.20 ~2.90 (8H, m, piperazine H) ; EI-MS;497[M ] *,
369,275,235,207,165,125,

L-[ 37 AR E T B A ] 4-[ (4-(4-70 R K8 ) -1k %
) FOR TR [k (de)  SRITFEMIT LG, 152 B 0
AR R 73% ,mp:166 ~168 C , JLZE 43 HT Cpy Hy N5 Oy
C 6149 61.66) ,H 6.39 (15 6.25) ,N 14.85
(314414 14.98) ;'H NMR ( CDCl;,200 MHz) :6.95 ~ 8.20
(4H,m, p-CH;0-phH ) ,6.80 ~ 8.00 (4H, m, p-NO,-phH) ,
3.65(3H,s,CH,0),3.30(2H,s,CH, ) ,3.80 ~4.00(8H,m,
piperazine H) ,2.60 ~ 2. 80 (8H, m, piperazine H) ,3.40 ~
3.60(8H,m,piperazine H) ; EI-MS;468[ M + 1] *,334,249,
135,107,

1-[(4-F 8k ) WA BE IR ] 4-[ (4-(4-2 KR ) -1k
RAR)HIE P IR kR (4f)  FLG W dal g (0.002
mol ) % F JC/K F B 100 mL v, 23 HEANA 12 mol/L 5 7R
5 mL (0. 06 mol) ,E£43 2 ¢ (0.03 mol) , &S i 20 h, HE
SRV I TO 8, 78 W, SN AN &K 100 mLL, il 454
HIBE (30 mL x 3) $RH, SRIOR T4, We 4, 284 (4354597 b
0.50 g, R EHA, UL 50% ,mp:56 ~58 T, JLERHT
C Hyy N0, : C 67.25 (15 {H 67.36), H 7.36 (i1 55 {4
7.18), N 15.32 (#+ 2 {4 15.11);'H NMR ( CDCl,, 200
MHz) :7.6 ~7.7(1H,d,J=15.2 Hz, =CH) ,7.48(2H,d,
J=8.6 Hz,p-CH,0-phH) ,6.90 (2H, d, J =9.2 Hz, p-NH,-
phH) ,6.85(2H,s,NH, ) ,6.80(2H,d, J =8. 6 Hz,p-CH,0-
phH) ,6.70 ~6.80 (1H,d,d,J =15.2 Hz, = CH), 6. 65
(2H,d,J =9.2 Hz,p-NH,-phH) ,3.82(3H,s,CH,0),3. 60
~3.80(8H, m, piperazine H),3.30(2H,s,CH,),2.80 ~
3.20(4H, m, piperazine H),2.51 ~2.63 (4H, m, piperazine
H) ;EI-MS:463[ M ] *,259,219,189,175,161,121,

L[ (4-F48) Mk sk | 4-[ (4-(4-RE KK )-1%%
A) A LT | vkk (4g)  RHIZRMTT G W, 155026
B ok R, % 45% , mp: 115 ~ 116 C, JC R 43 #7
CyHyyN5O,:C 69.65 (1+ 5 {H 69.77 ), H 7.58 (it H {H
7.43), N 15.52 (i+ 2 {4 15.65);'H NMR ( CDCl,, 200
MHz) :7.20 ~7.50 (4H, m, p-CH,-phH) ,6.60 ~ 6.90 (4H,
m,p-NH,-phH) ,7.70 (1H,d, J = 15.0 Hz,CH = ), 6.95
(1H,d,] =15.0 Hz, = CH) ,3.15(2H,s,CH, ) ,3. 10 ~3.90
(8H,m, piperazine H),2.20 ~2.60 (8H, m, piperazine H) ,
2.35(3H,s,CH, ) ; EI-MS:447[ M] * ,342,322 269,178,145 ,

12 R (4-(4-B R R R 17k ) BT R
Kok (4h) 4 1-CRZIRIE) 4-(4-RIEHIE) IRIE (1)1 g
(0. 004 mol) F1ZHLWRIZ 0. 5 ¢ (0. 004 5 mol) \Z{}j 20 mL F01
SO mL, BRSNS b ZE R, Sl (10 1)
S54H AR HAER 0.9 ¢, WK 62% ,mp:55 ~57 C, JLRSY
T CisHyy NsO5: € 59.75 (3 {6 59.81) , H 7.69 (3 5 {H
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7.53) ,N 19. 25} 19.38) ;'H NMR( CDC, ,200 MHz) ;
6.80 ~ 8.20 (4H, m, p-NO,-phH ), 3.40 (2H, s, COCH, ),
3.20 ~3.90 (8H, m, piperazine H),2.00 ~ 2.80 (8H, m,
piperazine H) ,2.6 (2H, m,CH, ), 1.05(3H,t,J =6.8 Hz,
CH,);EL-MS:362[ M + 1] 349,293 221,167,127 .
1-ZHE4-[ (4-(4-8 LK) -1km ) A B 7 K]
vk (4i) PG4 4h 1 ¢ (0.003 mol) ¥E T 12 mol/L
2 3 mL v, Jr At ABERS 1.2 ¢(0.018 mol ) , % il 52 )i
10 h, fingd K 100 mL, I 5 5e (30 mL x 3) $2 1, S O
T e, T 60% TR, 528 ERIR 0.55 g, i3
61% ,mp:94 ~95 C, JCHE /M C3sHyN;0:C 65.10( 354
f 65.23), H 8.96 (i1 5 {4 8.82), N 21.01 (i} ¥ {H
21.13) ;'H NMR ( CDCI, , 200 MHz) ;6. 60 ~ 6.90 (4H, m,

p-NH,-phH) ,3.55 (2H, s, COCH, ),3.00 ~ 3.80 (8H, m,
piperazine H) ,1. 80 ~ 2. 60 (8H, m, piperazine H) ,2. 4 (2H,
m,CH,),1.05(3H,t,/ =6.8 Hz, CH, ) ; EI-MS: 332 M +
1]+,288,247,191,128,85,
2.3 PCTEBBARYN LR

i B oK UG I F2 Bl ik, FF7E PSS W KR4
SR, R ARSI B VIR 6 B, A 37 C %
A PSS AR 2. 0 mL {42 A Hh i i 3 A8 T il
40 min, [ PR SR AR 4 2H SR AR W T, R 2 T
TG )8 B 40 A5 45 0 SR 5 K B kS L e
FEE AT B i (MR EE R 25 mmol/L) 1) PSS i
2 mL Hr, fE IR 38 4 20 min (I 5L 20 L) .
PR HAE A A Ca " AN AR (20 wl) 4 2 mL
PSS ¥, FAL B 10 min, 1E° Ca®* kA 41 g S 8]
Bl FREERS 2 20 pl FF i = 4 PSS Wi b Ak
FH 10 min , fHFE A . BEHIIKERFEZR0 CL
Ca’*-EDTA v, % 2 40 i 1a] B b (9™ Ca®* , 3 3%
3K, [P B [E] 2R 20 min, B B KA IS, H 4R
Wt B TR R, T2 B KRS B AR L 3l bk
ML . SR A Bl DK AE B 225 o3 AR IR
HA 70% HCIO, 25 pL #1 30% H,0, 50 uL, fE k&
70 °C 744k 20 ~30 min, M B 7E0 A0 2,
OYFRRR B R LR AN (Y Ca® AR B
sk RN B kR K . I S KA R AL e A
(HALE 2= W] |, AR 58 4, AT Y fin HCLO,
A1 H,0, kSEinPabfb. H1 G 43 B 28 N R
3.5 ~4 mL, %] 7ESEREHCE 3 he HJE H FI-
210P AU AR ISR Bl Ca® 0% (epm)
K FHAMREE Lk (ESCR) X AL S T AL IE o

3 GRS

PABS AR ML WEVE S B X IR, A BEER /KA S BA A

X IR NS Ca®* B IR sl s B AR E 1 9 AN B
G YT A TE PR, SR AR 2

Table 2 Effect of compound 4a4i (10 mg/mL) on Ca’* transmem-

brane influx in rat aorta (x +s,n =8)

Compd. Ca®* influx/ ( wmol/kg)
Control 324.34 £31.35
Nifedipine 257.26 +£9.42
4a 228.98 +5.75* *
4b 221.65+£8.51* "
4c 240. 15 +12.23 "
4d 245.16 £6.72*
4e 242.76 £15.97*
4f 234.64 £6.98 " *
4g 241.12 +9.58*
4h 255.45 +7.86

4i 252.12 +10. 15

*P <0.05," " P < 0.01 vs nifidipine group

SRR, 9 AL A WX K R T Bl ko A
L G S 5 A B R, HAE &1 42 4b
AF 19 35 P 5 T BH A R 2 A e, ELA R
M2 (P<0.01),

B 5 S I AN KFL O ESNKRHE N
A IPIEF BT o

2 % x i
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