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Design and gnthesis of aralkyl-ketone piperazne der ivatives
and their antalgic activities
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Abstract: To synthesize aralkyl-ketone piperazine derivatives as analgesic agents, the N atom of the
one side of piperazine ring ispotected by fomyl group firstly, then the unprotected N atom is alkylated o
prepare aralkyl-ketone piperazine derivatives Their analgesic biological activities were well studied by
mice writhing model, rat hot plate model and rat tail flick model Sixty four compoundswere synthesized
and phamacological tests in vivo revealed these campounds have potent analgesic activities, egecially
caompound h,, ks, by and k;. These four canpounds are more worthy for further research
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Table1 Structuresof target compounds
I
ArCH N N(Fm A
[ /R
R 2
Campd Ar Ar R, R, n m
h Ph Ph H H 1 1
I Cl_@- Ph H CHj 1 1
I3 Cl—@— Ph H H 1 1
I OzN—©— Ph H H 1 1
Is Ph Ph QOOC,Hs H 1 1
ls Ph Cl—@— H H 1 1
Iy Ph H H 1 1
lg Ph —@—OCHs H H 1 1
lo Ph OzN—©— H H 1 1
ho —Q—OCHs Ph H H 1 1
=

|11 S | Ph H H 1 1
2 HzN—©— Ph H H 1 1
" HzN—©— Ph H CH, 1 1
lig Ph Ph H H 2 1

CH;0
lis K} Ph H H 1 1

CH;O

he Ph HzN—©— H H 1 1
Iy Ph Ph H H 1 2
hs @N—@— —@—NHCOCH; H H 1 1

Q,
Lo o> Ph H H 1 1
bo F—@— Cl—©— H H 1 1
21 —Q—NHCOCHs Ph H H 1 1

[5]
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Campd Ar Ar R, R» m
b Ph —@—OCH; OH H 1
NO»
| Q Ph H H 1
= OCT;
be r— ) Ph CHs H 1
CILO
©502CH2
s i Ph H H 1
by OZN—©— HC —@— CHs H 1
ke Ph H3CO H H 1
a1
a1
. O
o S H,CO H CH3 1
a1
b _Q_OCH3 H3CO H CH, 1
al
[ OzN—Q— HC O H CH,4 1
a1
lg HzN_Q_ H3CO H CH; 1
a1
I
Iy CH30@7 cho”/ H CH, 1
CH:0 a1
las Q_CH=CH— H3CO H CH, 1
a1
a I
s e o 0 CHs 1
a1
la7 Ph Ph CHj3 H 1
lg Ph Ph CH;3 (R) H 1
[ Ph Ph CH3 (9) H 1
o Ph _Q_CHs CH, H 1
Ly Ph —@—CHS CH; (R) H 1
l Ph —@—CHs CHy (S H 1
les Ph CH4 CHs 1

H;CO

Q
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Campd Ar Ar, R: R, n m
la Ph cho CH; (R) CH,4 1 1
cl
lss Ph cho CH3 (9 CHj 1 1
cl
lss Ph Ph H CH, 1 1
Ly OzN—©— Ph H CH, 1 1
lag Ph Ph CHg, CH, 1 1

Ph QOOH H 1 1
Ph OOO0C,Hg CHj3 1 1

Ph

Ph
—®— Ph H H 1 1

st

Ph N— H H 1 1
Ph —@—NHCOCHs H H 1 1

Ph
Ph Ph H Ph 1 1
lsg Ph H H 1 1
lso Ph H H 1 1

Ph CH,3 H 1 1

-H,CN NCH,Ph
> > H 0 1 0

lsx Ph Ph CH,CH; H 1 1

CH,NH—

H H 1 1

les @—CH20—®— Ph H H 1 1
CH,NH—

loa —@—NHz © : H H 1 1

N4
: 80 , l,

11 DM F , K, 00, ,

, , , 80% , K, OO, /CH; QOCH; ,
3, 40% NaHCO, /C,HsOH  EtN/CHC ,

, (8 24h), ,

3, , |

, , 5mol- L pH =4,
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64 , 2, 3
"HNMR M'S ,
o Fe o o
/\ HCOOCH;, )l\ I\ Arz (CH)mX )J\ /\ /(CH)mJ\Arz
HN NH — H N NH H °N N7
_/ KoCO3 CHyCOCH; ~—~ R,
1 2
)O]\ Ar1(C|)H)nX j\
NaOH HN/_\N/(cl;H)m Ary Ry AI’1(C|3H)n—N/_\N/(C|:H)m Ary
R K,CO; DMF Ry Rz
3 I
Schene 1l Synthetic route of target compounds
Table 2 Physical propertiesof target compounds | _ ¢,
Eleamental analysis/%
Na Fomula Yield/% mp/ Found (Calcd )
C H N

Iy CioH2N,0- 2HCI- H,0 75.0 238 - 239 59. 13(59. 22) 6.59(6. 80) 7.30(7.27)
lp CxH23CN,O- 2HCI- H,0 59.5 260 - 262 55. 01 (55. 37) 6.05(6.27) 6. 41 (6. 46)
s CigH» CN,O- 2HCI- H,0 57.3 256 - 258 54. 61 (54. 41) 5.95(5.97) 5. 81 (5. 70)
I CiHxN303- 2HCI- H,0O 62.1 236 - 238 53.98(54. 16) 5.53(5. 74) 9.91(9.97)
Is CxHxN,03- 2HCI- H,0 60. 4 182 (dec) 57.54(57. 15) 5.90 (6. 00) 6.83(6. 67)
ls CisHxnCN,O- 2HCI 56.6 231 - 233 56. 61 (56. 79) 5.73(5.73) 6.98(6.97)
lz CyHuN,O- 2HCI- H,0 74.8 241 (dec) 63. 40(63. 45) 6.41 (6. 48) 6.38(6. 43)
lg CyHxuN,0,- 2HCI- 2H,0 70.3 228 - 230 55. 12 (55. 43) 6.90(6. 93) 6.34(6.47)
ly CioH2 N3Oz - 2HCI- 1/2H,0 70.2 236 - 238 54. 23(54. 16) 5.56 (5. 70) 9.90(9.98)
ho CoHzuN20;+ 2HCI- 1/2H,0 70.3 222 - 224 59. 47 (59. 12) 6.78(6. 70) 7.19(6. 89)
la CisHx N3O 3HCI- H,0 65.8 225 - 226 50. 55 (51. 14) 6. 00 (6. 20) 9.77(9.94)
li2 CioH2N30- 3HCI 68.3 194 - 196 52.10(52.24) 6.59(6. 46) 9.72(9.58)
li3 CoH2N30- 2HCI- H,0 65.1 244 - 246 57.82(57.97) 7.14(7.05) 10. 33(10. 14)
ha CaHxNR0- 2HCI- H,0 60. 3 238 - 240 61. 14 (61.02) 7.24(7.31) 6.55(6. 78)
his CyHxN,05- 2HCI- 1/2H,0 62. 1 238 - 240 57.54(57. 80) 6.71(6.71) 6.32(6. 33)
hs CigHpsN3O- 3HCI- 2H,0 61.4 286 - 288 49. 44(49. 35) 6.61(6.54) 9.13(9. 09)
[ CnHxN,O- 2HCI- H,0 72.1 230 - 232 60. 89 (61. 02) 7.20(7.31) 6. 65(6. 78)
hs CyHxuN4O4- 2HCI- 3/2H,0 74.3 228 - 230 50. 65 (50. 81) 5.68(5. 89) 11. 54 (11. 35)
lo CyH»uN,O5- 2HCI- 1/2H,0 68. 4 240 - 241 57.59(57. 15) 5. 87 (6. 00) 6.39(6. 67)
[ CigHpCIMN,O- 2HCI- H,0 54.9 246 - 248(dec)  65.79(65. 80) 5.89(5.81) 7.99(8.08)
Iy CyHpN3O, - 2HCI- 1/2H,0 65.3 238 - 240 57. 81(58. 20) 6.44(6.51) 9. 45(9. 70)
[ CyHxuN,O5- 2HCI- 2H,0 54.2 240 - 243 46. 28 (46.17) 5.90(5. 81) 5.35(5. 38)
I3 CxoHzxN304- 2HCI 61.2 214 - 215 49.02(49. 28) 5.93(6. 20) 8.76(8.62)
P CypHxM,0- 2HCI- 1/2H,0 60.7 198 - 199 58. 70(58. 83) 6.53(6.42) 6. 66 (6. 86)
los CxH2N,0,- 2HCI 54.2 174 - 176 60. 22 (60. 45) 6.43(6. 66) 7.26(7.05)
Iz CsHxN,03S 2HCI 50. 7 189 - 191 60. 02 (59. 88) 5. 98 (5. 80) 5. 46 (5. 37)
lo7 Co1HzsN303 - 2HCI 65.8 214 - 215 57.02(57.27) 5.98(6.18) 10. 26 (10. 42)
g CyHosCN,O, - 2HCI 63.1 217 - 219 59. 95 (59. 83) 5.70(5. 65) 5.51(5.81)
oo CxsHyCN,O, - 2HCI- H,0 60. 2 252 - 253 59. 60 (59. 46) 5.81(5. 49) 5. 44 (5. 55)
lao CxH»7CN,O, - 2HCI 70.2 230 - 232 57.63(57.84) 5.37(5.04) 5.41(5. 19)
Iy CH2CN,O3- 2HCI- H,0 57.9 222 - 224 59.10(59. 38) 5.66 (5. 94) 5.39(5.33)
lz» CxsHCN3O, - 2HCI 65. 4 203 - 205 55. 42 (55. 52) 5.46 (5. 22) 7.59(7.77)
I3 CsHCN3O, - 2HCI 61.2 206 - 208 59. 01 (58. 77) 5.96 (5. 91) 8.39(8.23)
34 CyH33CN,O5 - 2HCI 72.7 219 - 222 57.10(57.39) 5.99(6. 04) 4.73(4. 80)
ls5 Cy7H9CIN, O, - 2HCI 70.2 197 - 199 62.10(62.13) 5.98(5.99) 5.33(5.37)
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Continued

Elamental analysis/%

Na Fomula Yield/% mp/ Found (Calcd )
C H N

Iz CosH24CLN,O, - 2HCI 64.9 185 - 187 55. 60 (55. 83) 5.28(5. 08) 5.39(5. 43)
la7 CyoHuN,O- 2HCI 67.5 230 - 237 62. 43(62. 99) 6.88(6.82) 6.91(7.35)
Iz CyoH2N,0- 2HCI 85.2 230 - 232 62. 40(62. 99) 6.78(6.82) 6.96(7.35)
) CooH2N,0- 2HCI 81.7 236 - 238 62. 56 (62. 99) 6.79(6.82) 7.11(7.35)
Lo CnHxN,O- 2HCI- H,0 74.2 230 - 232 62.11(61.02) 7.24(7.31) 6.56 (6. 78)
I CnHxN,O- 2HCI- H,0 74.9 231- 232 60. 77 (61. 02) 7.44(7.31) 6.97(6.78)
I CnHyxN,O- 2HCI- H,0 73.9 236 - 238 60. 77 (61. 02) 7.29(7.31) 6.74(6.78)
sz CyHxCN,O, - 2HCI- 2H,0 65. 7 231 - 232 57.37(57.20) 6.37(6. 46) 5.06 (5. 13)
i CxHxCN,O, - 2HCI 65. 4 232 - 233 61. 47 (61. 24) 5.47(5.73) 5.36/(5. 50)
lss CosHCN,0O, - 2HCI 65. 1 235 - 236 61.31(61.24) 5.42(5.73) 5. 41 (5. 50)
las CxHx%N,0- 2HCI- 2H,0 72.3 215 - 217 57.39(57. 55) 7.16(7.24) 6.70(6.71)
laz CxoHzN3O3- 2HCI 65.3 223 - 225 56. 39 (56. 34) 5.69 (5. 87) 9.79(9. 86)
Lug CynHyxN,O- 2HCI- 2H,0 69. 8 209 - 211 58. 39 (58. 47) 7.19(7. 48) 6.71(6. 49)
lag Ci9Hz CLN,O- 2HCI- H,0 57.0 257 - 258 48.51(48.22) 5.83(5.75) 5.90(5.92)
Iso CigH» CLN,O- 2HCI- H,0 53.1 249 - 250 48.03(48. 22) 5.63(5. 75) 5.87(5.92)
s CxH2N,05- 2HCI 49.8 198 - 199 58. 03 (58. 40) 5.79(5. 88) 6.83(6.81)
Isp CysHzxN,03- 2HCI- H,0 72.3 203 - 205 58. 53(58. 60) 6.89 (6. 84) 5.87(5.94)
Is3 CigHp AN,O- 2HCI 58.3 220 - 221 59. 47 (59. 23) 6.14(6.02) 7.20(7.27)
Iy CioH23N30- 2HCI 49.8 174 - 176 59. 76 (59. 69) 6.62(6.59) 10. 92(10. 99)
Iss CoHz:N30, - 2HCI 56.9 189 - 190 59. 32(59. 44) 6.18(6. 41) 9.79(9. 90)
lss CysHaN,O- 2HCI 72.1 147 - 149 62. 01 (62. 49) 7.49(7.76) 11. 53(11. 66)
ls; CysHyN,O- 2HCI 67.8 214 - 216 67.81(67.72) 6.29(6. 36) 6.25(6.32)
Isg CxHxuN,O- 2HCI 57.9 238 (dec) 66. 07 (66. 19) 6.34(6.28) 6.59(6. 71)
lsg CxHxuN,O- 2HCI 63.5 232 (dec) 66. 12 (66. 19) 6.19(6.28) 6.57(6.71)
leo CyHp3N303- 2HCI- H,0 72.1 230 - 231 54. 00 (54. 06) 6.23(6.12) 9.41(9. 46)
le1 CaHxN,0- 2HCI 73.2 235 - 236 60. 97 (61.02) 7.37(7.31) 6.69(6.78)
le2 CoH2N4O3- 2HCI 56.9 211 - 212 54. 21 (54. 43) 5.79(5.94) 12. 63(12. 69)
le3 CosH2N20, - 2HCI- H,0 49.8 198 - 199 63. 47 (63.54) 6.39(6.56) 5.74(5.70)
loa CypHxN,O- 2HCI 63.5 201 - 202 58. 27(58. 39) 6.59 (6. 86) 13. 47(13.62)

Table 3 Soectral data of target compounds |,

MSm/z "H NMR (400MHz, DM S0-dg) &

294[M]*  3.58-3.62(m,8H,A-H),4.50(s 2H, PhCH,) , 5. 22(br, 2H,NCH,00) , 7. 40 - 8.10(m, 10H,AH)

342[M]*  1.32- 1.35(d,3H,CHCH;) , 3.59(m, 8H,A-H) , 4.53(s 2H, PhCH,) , 5. 24 - 5.

7.00 - 8.02(m,9H,AH)

26 (m, 1H, COCHN) ,

328[M1° 3.60 - 3.62(m,8H,A-H) ,4.55(s 2H, PhCH,) , 5. 20 (br, 2H,NCH,00) , 7. 20 - 8.09(m, 9H,AH)
339[M]° 3.55- 3.60(m,8H,A-H),4.52(s 2H, PhCH,) , 5. 19(br, 2H,NCH,00) , 7. 32 - 8.17(m, 9H,AH)

366[M]"* 1.30(m, 3H,CH;) ,3.58 - 3.60(m,8H,A-H) ,4.12 - 4.14(m,2H,OCH,) , 4. 74(s 2H, PhCH) ,

5.24(br,2H,NCH,C0) ,7.06 - 8.12(m, 10H,AH)
328[M1* 3.56 - 3.59(m, 8H,A-H) ,4.46(s 2H, PhCH,) , 5. 18(br, 2H,NCH,00) , 7. 25 - 7.96 (m, 9H,AH)
344[M1° 3.57-3.60(m,8H,A-H),4.48(s 2H, PhCH,) , 5. 33 (br, 2H,NCH,Q0) , 7. 46 - 8.14(m, 12H,AH)
308[M] " 3.62- 3.64(m,8H,A-H),3.96(s 3H,0CH3) ,4.62(s 2H, PhCH,) ,5. 26 (br,2H,NCH,C0) ,

7.08-7.90(m,9H,AH)

339[M]*  3.46- 3.52(m,8H,A-H),4.46(s 2H, PhCH,) , 5. 16 (br, 2H,NCH,00) , 7. 25 - 8.30(m, 9H,AH)
324[M]*  3.40- 3.45(m,8H,A-H),3.72(s3H,0CHs) ,4.42(s 2H, PhCH,) , 5. 10 (br, 2H,NCH,0) ,

6.65- 8.09(m,9H,AH)

295[M] " 3.33-3.54(m,8H,A-H),4.33(s 2H,CH,N) ,5.00(s 2H, OCOCH,N) , 7. 46 - 8.96 (m, 9H,AH, pyridine-H)
309[M]* 3.58- 3.60(m,8H,A-H) ,4.45(s 2H, PhCH,N) , 5. 25(s 2H, COCH,N) , 7. 40 - 8.05(m, 9H,AH)
323[M]* 1.42 - 1.43(d,3H,CHCH3) ,3.39 - 3.42(m, 8H,A-H) ,4.45(s 2H, PhCH,N) , 5. 10 - 5. 12(m, 1H, OOCHN) ,

7.40 - 8.07(m,9H,AH)

308[M]* 3.07 - 3.10(m, 4H, PhCH,CH,N) , 3. 60 - 3.63(m, 8H,A-H) ,5. 16 (s 2H,NCH,C0) , 7. 26 - 8.02(m, 10H,AH)
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Na MSm/z 'H NMR (400MHz, DM 30-dg) &
s 354[M]*  3.56-3.60(m,8H,A-H),4.54(s2H, PhCH,) , 4.62(s 6H,OCH; x2) ,5.22(s 2H, COCH,N),
6.46 - 8.12(m, 8H,AH)
he 309[M]*  3.46- 3.50(m,8H,A-H),4.46(s 2H, PhiCH,) ,5. 10(s 2H, COCH;N) , 5. 86 (s 2H,NH,) ,

6.57 - 7.78(m,9H,AH)

[ 308[M]*  3.37(m,4H,NCH,CH,00),3.55 - 3.59(m,8H,A-H) ,4.05(s 2H, PhCH,N) , 7. 43 - 7.95(m, 10H,AH)

s 396[M]*  2.03(s3H,CHj),3.38- 3.40(m,8H,AH),4.32(s 2H, PhCH,) , 5. 22(s 2H, COCH,N) ,
7.32-8.17(m,8H,AH)

o 338[M]*  3-32-3.35(m,8H,A-H),4.40(s 2H, PhCH,) ,5.08(s 2H, GOCH,N) , 6. 14 (s 2H,0CH,0) ,
6.51 - 8.09(m, 8H,AH)

Lo 346[M]*  3.64-3.66(m,8H,A-H), 4 45(s 2H, PhCH,) , 5. 12(br, 2H,NCH,C0) , 7. 29 - 8.03(m, 8H,A H)

oy 351[M]*  2.03(s3H,CH3),3.46 - 3.50(m, 8H,AH) ,4.46(s 2H, PhCH,) , 5. 26 (5 2H, COCH,N) ,
7.04 - 8.08(m, 9H,AH)

[ 368[M]*  3.69-3.71(m,8H,A-H),3.82(s 3H,0CH;),5.10(s 1H, PhCH) ,7.10 - 7.13(d, 4H,AH)

s 369[M]*  3.58-3.60(m,8H,A-H),3.83(m,3H,0CH;) ,4.48(s 2H, PACH,) , 5. 26 (s 2H, GOCH,N) ,
7.22-8.12(m,8H,AH)

g 326[M]*  1.52- 1.56(d,3H, CHCH;),3.46 - 3.50(m, 8H,AH),4.30 - 4.32(m, 1H, PhACH) , 5. 12(s 2H, COCH,N) ,
6.92 - 8.12(m, 9H,AH)

los 324[M]*  3.42-3.45(m,8H,A-H),4.40(s 2H, PhCH,) ,4.60(m, 3H,0CH;) , 5. 26 (s 2H, COCH,N) ,
6.57 - 8.10(m, 9H,AH)

[ 448[M1*  3.30- 3.33(m,8H,A-H),4.46(s 2H, PhCH,) ,5.24 (s 2H, GOCH,N) , 5. 40 (s 2H, SD,CH,) ,
6.86 - 8.12(m, 14H,AH)

lyy 369[M]*  1.44-1.48(d,3H,CHCH;),2.41(s 3H, PhCH5) , 3. 44 - 3.46(m,8H,A-H) ,4.60 - 4.62(m, 1H, PhCH) ,
5.12(s 2H, COCH,N) , 6. 75 - 8. 24(m, 8H,AH)

[ 408[M]*  3.20- 3.23(m,8H,A-H),4.12(s 2H, PhCH,) ,5.08(s 3H,0CH;) ,5.32(s 2H, COCH,N) ,
7.10 - 8.34(m, 10H,AH)

[ 423[M]*  1.32-1.33(d,3H,CHCH,) ,3.30 - 3.33(m,8H,A-H) ,4.22(s 2H, PhCH,) , 4. 68 (s 3H, PhOCH;) ,
5.08 - 5.10(m, 1H, GOCHN) , 7. 10 - 8. 34(m, 10H,A H)

lso 466[M]*  1.62- 1.64(d,3H,CHCH,),3.30 - 3.32(m,8H,A-H) ,4.19(s 2H, PhCH,) , 4. 46 (5 3H,0CH;) ,
5.08 - 5.11(m, 1H, COCHN) , 6. 06 (5 2H,OCH,0) , 6.51 - 8.34(m, 8H,AH)

lyy 452[M]*  1.42-1.44(d,3H,CHCH;),3.36 - 3.40(m,8H,A-H),4.32(s 2H, PhCH,) , 4. 42 - 4.46(m, 6H,0CH; x2) ,
5.12 - 5.14(m, 1H, GOCHN) , 6. 65 - 8. 24 (m, 9H,A H)

[ 467[M]*  1.56- 1.58(d,3H,CHCH,),3.46 - 3.50(m, 8H,A-H) ,4.43(s 2H, PhCH,) , 4. 46 (s 3H,0CH;) ,
5.22 - 5.23(m, 1H, GOCHN) , 6. 75 - 8. 22 (m, 9H,A H)

lss 437[M]*  1.48-1.50(d,3H,CHCH,) ,3.56 - 3.60(m,8H,A-H) ,4.52(s 2H, PhCH,) , 4. 88 (s 3H,0CH;) ,
5.08 - 5.10(m, 1H, COCHN) , 5.58 (5 2H,NH,) , 7. 10 - 8.34(m, 9H,AH)

I, 512[M]*  1.68-1.69(d,3H,CHCH;),3.36- 3.40(m,8H,A-H),4.30(s 2H, PhCH,) , 4. 68 - 4.71(m, 12H, PHOCH, x4) ,
5.16 - 5.18(m, 1H, COCHN) , 6.58 - 8. 44 (m, 7H,AH)

las 449[M]*  1.56- 1.58(d,3H,CHCH;),3.66 - 3.40(m, 8H,A-H) , 4. 78(s 3H, PIOCH;) , 5. 18 - 5.20(m, 1H, COCHN) ,
5.48(s 1H, PhCH) , 5. 98(m, 1H,NCH) , 7. 30 - 8. 14 (m, 10H, ArH)

[ 444[M]*  1.64- 1.66(d,3H,CHCH,),2.59 - 3.26(m, 8H,A-H) , 3. 78(s 3H,0CH3) , 4. 60 - 4.63 (M, 1H, COCHN) ,
6.60 - 8.38(m, 9H,AH)

ls7 308[M]*  1.62- 1.68(d,3H,CHCH;),2.98 - 3.01(m,8H,AH),4.22 - 4.24(m, 1H, PhCH) , 4. 98 (s 1H, COCH,N) ,
7.02 - 8.14(m, 10H,AH)

I 308[M]*  1.70- 1.72(d,3H,CHCH,),3.37 - 3.55(m, 8H,A-H) , 4. 60 - 4.65(m, 1H,NCH) , 5. 03 (s 2H,NCH,00) ,
7.48 - 7.97(m, 10H,AH)

[ 308[M]*  1.71-1.72(d,3H,CHCH,),3.39 - 3.57(m,8H,A-H) , 4. 67 - 4.69(m, 1H,NCH) ,5.09 (s 2H,NCH,00) ,
7.52- 7.99(m, 10H,AH)

o 322[M]*  1.67-1.72(d,3H,CH3), 2. 34(s 3H, PhCH3) , 3. 27 - 3.51(m, 8H,A-H) , 4. 49 - 4.56 (m, 1H,NCH) ,
4.93(s 2H,NCH,00) , 7.39 - 7.84(m, 9H,A H)

oy 32[M]*  1.67-1.68(d,3H,CH;),2.37(s 3H, PhCH;) , 3. 29 - 3.54(m, 8H,A-H) , 4.52 - 4.57 (m, 1H,NCH)
4.88(s 2H,NCH,00) , 7.37 - 7.85(m, 9H,A H)

[ 322[M]*  1.65-1.67(d,3H,CHs),2.34(s 3H, PhCH) ,3.22 - 3.49(m,8H,A-H) , 4. 51 - 4.59 (m, 1H,NCH) ,
4.93(s 2H,NCH,00) , 7.42 - 7.79(m, 9H,A H)

luz 437[M]*  1.32-1.72(d,3H,CH; x2) ,2.41(s 3H, PhCH;) , 2. 68 - 3.28(m, 8H,A-H) , 4.08 - 4.26(m, 1H,NCH) ,
4.63(m, 1H,NCHCD) , 6.82 - 7.64(m, 9H,AH)

laa 437[M]*  1.67-1.72(d,3H,CHz x2) ,2.34(s 3H, PhCH;) ,3.27 - 3.41(m, 8H,A-H) , 4.49 - 4.53(m, 1H,NCH) ,
4.93(m, 1H,NCHCD) , 7.39 - 7.84(m, 9H,AH)
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lys 437[M 1 1.69 - 1.73(d, 3H, CH,4 ><2),2.36(S,3H,PhC_H3),3.30-3.45(m,8H,A-H),4.31-4.40(m,1H,NCH),
4.73(m, 1H,NCHQO) ,7.20 - 7.79(m, 9H,AH)

lys 308[M] " 1.30(d,3H,CHﬁ3),3.59-3.62(m,8H,A-H),4.53(32H,Phﬁz),5.24(m,lH,CDCHN),
7.00 - 8.02(m, 10H,AH)

ly7 3B53[M]° 1.42(d,3H,CH%),3.80-3.82(m,8H,A-H),4.86(§2H,Ph%),5.46(m,lH,(DCHN),
7.32-8.17(m,9H,AH)

s 322[M]*  1.69- 1.74(d,3H,CH; x2),3.27 - 3.51(m, 8H,A-H) , 4.49 - 4.56(m, 1H,NCH) , 4. 93(m, 1H,NCHQD) ,
7.12 - 8.02(m, 10H,AH)

lyg 363[M]°* 3.20-3.22(m,8H,A-H),4.45(52H,Phﬁ2),5.12(br,2H,NCH2G)),6.94—8.09(m,8H,AIH)

Isp 363[M]* 3.64—3.66(m,8H,A-H),4.26(5.2H,Phﬁ2),5.22(br,2H,NCH2CD),7.29—8.20(m,8H,A|H)

Isy 338[M] " 3.48 - 3.50(m, 8H,A-H) ,4.42(s 1H, PhCH) , 5. 26 (br,2H,NCH,00) , 7. 09 - 8. 10 (m, 10H,AH)

Isp 380[M]* 1.06 - 1. 10(m,3H,CH2%),1.32(m,3H,CH3),2.68-2.7O(m,8H,A-H),2.76(m,2H,CH2),
4.74(s 1H, PhCH) , 5. 24(m, 1H,NCHQO) , 7. 06 - 8. 12(m, 10H,AH)

Is3 312[M]* 3.44—3.46(m,8H,A-H),4.35(32H,Phﬂ2),5.02(br,2H,NCH2CD),7.19—8.13(m,9H,ArH)

lss 309[M]* 3.58—3.60(m,8H,A-H),4.50(32H,Phﬂ2),5.22(br,2H,NCH2CD),7.40—8.lO(m,10H,ArH)

Iss 3BI[M]* 2.63(53H,COCH3),3.58-3.62(m,8H,A-H),4.47(52H,Ph%),5.27(br,2H,NCH2Q)),
7.42 - 8.19(m, 9H,A H)

Isg 407[M]*  2.46-3.30(m,16H,A-H),3.62(m,4H, PACH, x2) ,3.72(s 2H, 0OCH,) , 7. 10 - 7.31(m, 10H,AH)

ls; 370[M]°* 3.59-3.62(m,8H,A-H),4.53(32H,Ph%),5.24-5.26(m,1H,(DCHN),7.06-8.02(m,15H,AIH)

Isg 344[M 17 2.88-2.92(m,8H,A-H),3.73(32H,Phﬁ2),4.50(5.2H,(I)CH2N),7.10—8.27(m,12H,A|H)

Iso 344[M 17 2.69-2.7l(m,8H,A-H),3.86(5.2H,Phﬁ2),4.62(32H,CDCHZN),7.18-8.10(m,12H,ArH)

leo 353[M]°* 1.67-1.72(d,3H,CH3) ,3.27 - 3.51(m,8H,A-H) ,4.49 - 4.56(m, 1H,NCH) , 4. 93 (s 2H,NCH,0) ,
7.55 - 8.24(m,9H,AH)

ley 322[M]° 1.10(m,3H,CH2%),1.62- 1.68(d,2H,%CH3),2.98-3.02(m,8H,A-H),4.22(m,1H,PhQI:|),
4.98(s 1H, COCH,N) ,7.02 - 8. 14(m, 10H,AH)

le2 368[M]* 2.46 - 2.48(m,8H,A-H),3.25(s 2H,NCH,CONH) ,3.62(m, 2H, PhCH,) , 4. 46 (s 2H,NHCH, Ph) ,
7.25-8.17(m,9H,AH)

Iz 400[M]*  2.50- 2.53(m,8H,A-H),3.62(s 2H, PhCH,N) , 3. 73(s 2H,NCH,00) , 5. 14 (m, 2H, PhCH,O) ,
7.37-8.17(m, 14H,AH)

lea 338[M] " 2.66-2.68(m,8H,A-H),3.25(32H,Ph%N),3.72(m,2H,NCH2CO),4.46(m,2H,CON%Ph),
5.85(s 2H,NH,) ,6.34 - 7.31(m,9H,AH)

Note A = Piperazine

Table 4 Analgesic effect of 39 campounds in mice

2 writhing model
Inhibitory Inhibitory Inhibitory
Group rate/ % Group rate/ % Group rate/ %
21 Iy 68. 2 Iy 56. 6 Iy 93.2
, , 22 26 g, Is 14 ls 43 ly 25
: 10 < (20 mg- ls 39 lo 74 o 100
[ 86 [ 100 [ 100
o1 o1 . 11 12 13
kg ), < (20mL- kg *),30min e o e a0 e 6
ip 0. 7% 10mL- kg, 5min Ly 45 L 64 Lo 97
10 min o 45 Iy 100 [ 100
0% = Iz 87 loa 64 los 100
[ 6= ( [ 57 Iy 45 ls7 100
- )/ [ 51 o 42 i 60
x100% ] 39 4 lea 44 lig 42 laz 28.8
lss 21 lsg 49 lsg 45
0,
7 100%, lgo 37 lg1 6 g 64
90%
22 )
, 80 120 g, ;

10 55 ( , ,
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20 30min
ip , 20mg- kg ', 20mg- kg ',
1 ( 30 45 min) 9
60 s 9 6
5 4 100% the b bk

Table5 Analgesic effect of 9 compounds in rat hot

plate model 2 4
G Analgesic ratio/ % Analgesic ratio/ % [
WP (pain threshold increased > 100%) (pain threshold >60 9
ho 90 70 !
i 100 80 18 22 g, , 10
he 100 70 : (Mor 10 mg- kg *); +
[ 70 50 . }
éi 100 % (Mor10mg- kg “;Nallmg kg '); k»
s 40 10 (h, 60mg: kg Yol + (h, 60mg- kg 5
P% 20 0 S1y . ) R
b 100 100 Nal1mg- kg *); (QMD 23_rlng kg ");
lag 10 10 + (QM 23 mg- kg ,Nal 1 mg-
kg') = ,55
23 EDgs (
D , 250 300 g, , ), 5,
, 10 8. 75 mm (12V,50W) 15, 30, 60, 90, 150, 210 270 min (
, 3an ) 60 s
, ( ) , \
3 5s 2 3 7

Table 6 Analgesic effect of 9 compounds in rat tail flick model

Pain threshold before Pain threshold after Pain threshold Pain threshold

Group administration/ s administration/ s increased/ s increased/ % P
ho 8.05 8.81 0.76 9.4 0.173
l1p 7.84 10. 05 2.21 34 0. 005
l1a 7.70 10. 62 2.92 37.9 0. 005
lo 8.04 8.58 0.54 6.7 0. 366
Iy 7.63 9.72 2.09 28 0.001
Is 7.49 8.37 0.88 12 0. 096
Iz 8.58 9.37 0.79 9.2 0.233
Iz 8.43 10.54 2.11 25 0.101
lyo 7.30 7.88 0.58 8 0.183

Table 7 Drug dependence test of canpound |,

Time/min Mor Mor +Nal QT QTD +Nal ho l, +Nal
5' 89.6+23.3 6.7 +£10.5 100 £0 5.2+11.6 100 £0 100 £0
15' 100 £0 0 80.0+44.7 1.3£2.9 100 0 100 £0
30’ 100 £0 0 27.31+48.6 0 100 0 100 £0
60’ 94.8+11.6 39.5+39.5 10£17.3 1.9+4.2 100 £0 100 £0
90’ 49.1+39.6 38.9+41.5 - - 100 0 100 £0
150’ - - - - 100 0 100 £0
210’ - - - - 93.8+13.9 87.6£27.7

270’ - - - - 43.1+25.9 50.2+30.5
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NMDA
64
) hoy hay bt by 3
|12 l
Varian NOVA-400 , T™MS ;
FinnignMAT 212 Carlo erba-
1106
i N- (3)
(258 g, 3 mol) (180
g, 3mol) 80 8 h, ,
, 130 134 /8 mmHg
) N- 240 g, 70%,
Now ) 1-514 0 ( *1'140 170 /10 mmHg,
Npoe ) 1.510 0)
N - (35.34 g, 310 mmol) ,
(372 mmol) , (64.17 g,
465 mmol) (4.4 g,30 mmol) (320
mL) 8 16 h, )
5% 350 mL,
10 h, , 6mol- L' HClI
pH =8, CHCL (200 mL x 3) ,
, 50 mL, NeCl 50mL
M g0, ) , 50 mL

,HCI/C,HsOH (5mol- L") pH =3,
) , N-
(3), 55 60%
D Nt- Nt - (n
N- (3) (10
mmol) , (12 mmol) , (0.15 g, 1
mmol) (4. 8 g, 35 mmol) DM F (50
mL) 8 12 h, ,
, 50 mL, (100 mL x3) ,
, 20mL, NaCl 30mL
M g0, , , 30 mL :
HCI/C,HsOH (5mol- L") pH =2,
: / : (n,
50 85%
|1-64
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