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Abstract: A series of aralkyl-ketone-4-piperidol derivatives were synthesized and tested for their analgesic
activities. All of the novel 30 compounds were prepared from 4-piperidone and a-halo-aralkyl-ketone through
five steps, including Boc protection, nucleophilic addition in presence of CeCly/Nal catalyst, deprotection,
condensation and salification. Their structures were confirmed by '"H NMR and HRMS. Preliminary in vivo
pharmacological trials showed that most of the synthesized compounds revealed analgesic effects. Among the
tested compounds, 8, 13 and 22 exhibited potent analgesic activities in both mice writhing and mice hot plate
model. The three compounds have low affinity for u, d, k receptors, which is a chance to find a better precursor

of non-opioid analgesic for further optimization.
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SIPI 5047
Figure 1 The structure of SIPI 5047
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Figure 2 The structures of ifenproil and CP-101606
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Scheme 1 Synthetic route of target compounds

Table 2 Physical properties of compounds 1-30

Compd. Yield/% mp/C HR-ESI-MS [M+H]’ Caled.[M+H]’ Formula
1 38.6 162-164 310.1829 310.180 7 C,0H23NO,-HCI
2 37.8 117-119 364.153 5 364.152 4 Cy0H20F3NO;
3 40.3 186—188 328.171 6 328.1713 C,0H2,FNO,-HC1
4 36.1 175-178 340.191 2 340.191 3 C,HysNO;3-HCl
5 39.6 183-185 316.1379 316.137 1 C13H2NO,S-HCl
6 20.1 218-220 355.165 5 355.165 8 C,0H2,N,04-HCI
7 18.7 188-189 325.191 8 325.191 6 C20H24N,0,-2HCI
8 22.1 167-168 340.189 8 340.191 3 C,HysNO3-HCI
9 23.7 181-182 344.142 1 344.1417 C20H,,CINO,'HCI
10 22.2 177-179 328.170 0 328.1713 C,0H2,FNO,-HC1
11 22.5 197-198 328.169 9 328.1713 C,0H2,FNO,-HC1
12 21.8 188-190 328.169 8 328.1713 C20H2,FNO,'HCI
13 19.2 186-188 354.169 3 354.170 5 C2H23NO4HCI
14 15.1 173-175 368.187 1 368.186 2 C2,HysNO4HCl
15 20.4 161-163 324.196 7 324.196 4 C,1H2sNO,"HCl
16 28.1 104-107 324.1610 324.160 0 Cy0H21NO3
17 20.5 186188 336.1972 336.196 4 Cy,HysNO»-HCI
18 17.9 199-201 426.229 8 426.228 1 C,5H3NOs-HCl
19 18.3 165-167 356.166 9 356.166 2 C,H2,FNO3-HCI
20 21.2 182-184 342.188 5 342.186 9 C21H24FNO> HCI
21 18.5 169-171 354.207 8 354.206 9 CxH,7NO;-HCI
22 21.7 164-166 324.196 8 324.196 4 C,1H2sNO,"HCl
23 19.8 139-141 338.2122 338.2120 C1Hy7NO»-HCI
24 17.9 148-151 386.210 8 386.212 0 CH27NO>-HCl
25 31.9 185-187 324.1973 324.196 4 C,1HysNO»-HCI
26 16.5 150-152 400.227 6 400.227 7 C,7H29NO,-HCI
27 18.4 94-95 342.207 3 342.206 9 C,1H»7NO3
28 324 221-223 366.169 0 366.168 1 CyH2F3NO,
29 23.7 75-78 326.1727 326.175 6 CyH23NO;
30 15.1 211-213 388.2272 388.227 7 C6H29NO»-HCI
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Table 3  Spectral data of compounds 1-30
Compd. '"H NMR (400 MHz, DMSO-dy) & ESI [M+H]'

1 1.85 (d, 2H, J = 13.6 Hz, A-H), 1.98-2.07 (m, 2H, A-H), 3.08-3.35 (m, 4H, A-H), 3.18 (s, 2H, CH,CO), 4.27-4.39 (m, 2H, 310
PhCH,), 5.00 (br, 1H, OH), 7.20-8.10 (m, 10H, ArH), 10.08—10.50 (br, 1H, HCI)

2 1.71(d, 2H, J = 13.6 Hz, A-H), 1.76-1.83 (m, 2H, A-H), 3.12-3.20 (m, 2H, A-H), 3.16 (s, 2H, CH,CO), 3.47-3.52 (m, 2H, 264
A-H), 4.62 (s, 1H, OH), 6.98-8.01 (m, 9H, ArH)

3 1.84 (d, 2H, J = 14.0 Hz, A-H), 1.97-2.06 (m, 2H, A-H), 3.10-3.23 (m, 4H, A-H), 3.15 (s, 2H, CH,CO), 4.25-4.38 (m, 2H, 18
PhCH,), 5.02 (br, 1H, OH), 7.30-8.07 (m, 9H, ArH), 10.18 (br, 1H, HCI)

4 1.80-1.84 (d, 2H, J = 13.2 Hz, A-H), 1.96-2.04 (m, 2H, A-H), 3.08-3.40 (m, 4H, A-H), 3.10 (s, 2H, CH,CO), 3.84 (s, 3H, 340
OCHj), 4.26-4.40 (m, 2H, PhCH,), 4.98 (br, 1H, OH), 7.01-7.96 (m, 9H, ArH), 10.02 (br, 1H, HCI)

5  1.85(d, 2H, J = 13.6 Hz, A-H), 2.01-2.10 (m, 2H, A-H), 3.07-3.23 (m, 4H, A-H), 3.08 (s, 2H, CH,CO), 4.25-4.38 (m, 2H, 316
PhCH,), 5.06 (br, 1H, OH), 7.22-8.04 (m, 8H, ArH), 10.50 (br, 1H, HCI)

6 1.86 (d, 2H, J = 13.6 Hz, A-H), 2.05-2.14 (m, 2H, A-H), 3.08-3.32 (m, 4H, A-H), 3.17 (s, 2H, CH,CO), 4.43-4.56 (m, 2H, 155
PhCH,), 5.01 (br, 1H, OH), 7.49-8.32 (m, 9H, ArH), 10.95-10.40 (br, 1H, HCI)

7 1.84 (d, 2H, J = 13.6 Hz, A-H), 1.98-2.04 (m, 2H, A-H), 3.01-3.17 (m, 4H, A-H), 3.17 (s, 2H, CH,CO), 4.02-4.08 (m, 2H, 125
PhCH,), 4.97 (br, 1H, OH), 5.30 (s, 2H, NH,), 6.56-7.99 (m, 10H, ArH), 9.98 (br, 1H, HCI)

8 1.85 (d, 2H, J = 13.6 Hz, A-H), 2.01-2.06 (m, 2H, A-H), 3.05-3.16 (m, 4H, A-H), 3.16 (s, 2H, CH,CO), 3.78 (s, 3H, OCH3), 340
4.17-4.30 (m, 2H, PhCH,), 5.01 (br, 1H, OH), 6.97-7.99 (m, 10H, ArH), 10.42 (br, 1H, HCI)

9  1.85(d, 2H, J = 13.6 Hz, A-H), 1.99-2.08 (m, 2H, A-H), 3.05-3.37 (m, 4H, A-H), 3.18 (s, 2H, CH,CO), 4.38-4.40 (m, 2H, ™
PhCH,), 5.00 (br, 1H, OH), 7.45-8.03 (m, 10H, ArH), 10.30 (br, 1H, HCI)

10 1.86 (d, 2H, J = 13.6 Hz, A-H), 2.04-2.11 (m, 2H, A-H), 3.11-3.40 (m, 4H, A-H), 3.17 (s, 2H, CH,CO), 4.31-4.44 (m, 2H, 18
PhCH,), 5.01 (br, 1H, OH), 7.28-8.03 (m, 10H, ArH), 10.57 (br, 1H, HCI)

11 1.85 (d, 2H, J = 13.6 Hz, A-H), 2.00-2.09 (m, 2H, A-H), 3.08-3.35 (m, 4H, A-H), 3.18 (s, 2H, CH,CO), 4.29-4.40 (m, 2H, 128
PhCH,), 5.00 (br, 1H, OH), 7.27-8.01 (m, 10H, ArH), 10.38 (br, 1H, HCI)

12 1.85 (d, 2H, J = 13.6 Hz, A-H), 2.00-2.09 (m, 2H, A-H), 3.06-3.19 (m, 4H, A-H), 3.17 (s, 2H, CH,CO), 4.25-4.38 (m, 2H, 128
PhCH,), 5.01 (br, 1H, OH), 7.25-8.03 (m, 10H, ArH), 10.44 (br, 1H, HCI)

13 1.81(d, 2H, J = 13.2 Hz, A-H), 1.90-1.98 (m, 2H, A-H), 3.00-3.20 (m, 4H, A-H), 3.17 (s, 2H, CH,CO), 4.10 (s, 2H, PhCH,), 354
4.96 (br, 1H, OH), 6.05 (s, 2H, OCH,0), 6.95-7.98 (m, 8H, ArH), 9.40 (br, 1H, HCI)

14 1.64 (d, 3H, J = 6.8 Hz, CH;CH), 1.76-2.20 (m, 4H, A-H), 2.85-3.50 (m, 4H, A-H), 3.16 (s, 2H, CH,CO), 4.53 (q, J = 6.8 Hz, 268
1H, CH;CH), 4.94 (b, 1H, OH), 6.06 (s, 2H, OCH,0), 7.13-8.01 (m, 8H, ArH), 10.01 (br, 1H, HCI)

15 1.84 (d, 2H, J = 13.6 Hz, A-H), 1.97-2.07 (m, 2H, A-H), 2.32 (s, 3H, CHs), 3.04-3.13 (m, 4H, A-H), 3.16 (s, 2H, CH,CO), -
4.20-4.31 (m, 2H, PhCH,), 5.00 (br, 1H, OH), 7.23-8.02 (m, 9H, ArH), 10.20 (br, 1H, HCI)

16 1.50-1.80 (m, 4H, A-H), 3.13-3.30 (m, 4H, A-H), 3.16 (s, 2H, CH,CO), 4.71 (s, 1H, OH), 7.34-8.00 (m, 10H, ArH) 324

17 1.89(d, 2H, J = 14.0 Hz, A-H), 1.99-2.07 (m, 2H, A-H), 3.14-3.22 (m, 4H, A-H), 3.20 (s, 2H, CH,CO), 3.84 (d, 2H, J = 6.8 Hz,
NCH,), 5.03 (br, 1H, OH), 6.38 (td, 1H, J = 14.0 Hz, J = 6.8 Hz, =CHCH,), 6.84 (d, 2H, J = 14.0 Hz, ArCH=), 7.30-8.00 (m, 336
10H, ArH), 10.16 (br, 1H, HCI)

18 1.90-2.21 (m, 4H, A-H), 2.26-2.31 (m, 2H, CH,CH,0), 2.53 (s, 3H, COCHs), 3.05-3.09 (m, 2H, NCH,), 3.27 (s, 2H, CH,CO),
3.40-3.54 (m, 4H, A-H), 3.83 (s, 3H, OCH), 4.19 (t, 2H, OCH,), 4.70 (b, 1H, OH), 6.75-8.45 (m, 8H, ArH), 11.12 (br, 1H, 426
HCI)

19 1.92(d, 2H, J = 13.6 Hz, A-H), 2.12-2.18 (m, 2H, A-H), 3.10-3.38 (m, 4H, A-H), 3.14 (s, 2H, CH,CO), 5.06 (s, 2H, NCH,), 356
5.10 (br, 1H, OH), 7.33-8.13 (m, 9H, ArH), 10.05 (br, 1H, HCI)

20 1.69 (d, 3H, J = 5.2 Hz, CHCHs), 1.77-1.87 (m, 2H, A-H), 1.98-2.24 (m, 2H, A-H), 2.82-3.50 (m, 4H, A-H), 3.02 (s, 2H, .
CH,CO), 4.45-4.70 (m, 1H, PhCH), 4.92 (br, 1H, OH), 7.29-8.07 (m, 9H, ArH), 10.73 (br, 1H, HCI)

21 1.67 (d, 3H, J = 6.4 Hz, CHCH,), 1.75-1.85 (m, 2H, A-H), 1.94-2.15 (m, 2H, A-H), 2.84-3.17 (m, 4H, A-H ), 3.07 (s, 2H, 354
CH,CO), 3.83 (s, 3H, OCH3), 4.64-4.74 (m, 1H, PhCH), 4.87 (br, 1H, OH), 7.00~7.95 (m, 9H, ArH), 10.12 (br, 1H, HCI)

22 1.67 (d, 3H, J = 6.8 Hz, CHCH3), 1.78-2.15 (m, 4H, A-H), 2.87-2.97 (m, 2H, A-H), 3.03-3.06 (m, 1H, A-H), 3.16 (s, 2H, CH,CO), 124
3.48-3.52 (m, 1H, A-H), 4.49-5.52 (m, 1H, CH3CH), 4.90 (br, 1H, OH), 7.44-7.97 (m, 10H, ArH), 9.74 (br, 1H, HCI)

23 0.64 (t, 3H, J = 6.8 Hz, CH,CH3), 1.78-1.86 (m, 2H, A-H), 1.98-2.05 (m, 2H, A-H), 2.15-2.26 (m, 2H, CH,CH3), 2.87-3.52
(m, 4H, A-H), 3.14 (s, 2H, CH,CO), 4.23-4.27 (m, 1H, PhCH), 4.87 (br, 1H, OH), 7.46-7.97 (m, 10H, ArH), 10.05 (br, 1H, 338
HCI)

24 1.86 (d, 2H, J = 14.0 Hz, A-H), 2.13-2.21 (m, 2H, A-H), 3.04-3.22 (m, 4H, A-H), 3.20 (s, 2H, CH,CO), 5.00 (br, 1H, OH), 336
5.66—6.00 (m, 1H, Ph,CH), 7.35-8.04 (m, 15H, ArH), 10.36 (br, 1H, HCI)

25  1.11(d, 3H, J = 6.8 Hz, CHCH}), 1.68—1.80 (m, 2H, A-H), 1.83-2.20 (m, 2H, A-H), 3.10-3.16 (m, 4H, A-H), 3.81 (q, 1H, J = -
6.8 Hz, CHCHs), 4.28 (s, 2H, PhCH,), 4.91 (br, 1H, OH), 7.42-7.99 (m, 10H, ArH), 10.22 (br, 1H, HCI)

26 1.12(d, 3H, J = 6.8 Hz, CHCHs), 1.65-1.83 (m, 2H, A-H), 2.06-2.41 (m, 2H, A-H), 3.03-3.18 (m, 4H, A-H), 3.81 (q, 1H, J = 200
6.8 Hz, CHCHs), 4.95 (br, 1H, OH), 5.59-5.62 (m, 1H, Ph,CH), 7.28-7.99 (m, 15H, ArH), 10.85 (br, 1H, HCI)

27 1.67-1.71 (m, 2H, CH,CHOH), 1.76-2.20 (m, 4H, A-H), 3.01 (br, 1H, CHOH), 3.09-3.40 (m, 4H, A-H),3.52 (s, 2H, NCH,), ",
3.85 (s, 3H, OCH3), 5.04-5.13 (m, 2H, CHOH, A-OH), 6.89-7.41 (m, 9H, ArH)

28 1.61-1.72 (m, 2H, CH,CHOH), 1.76-2.05 (m, 4H, A-H), 2.17-2.22 (m, 1H, CHOH), 3.26-3.35 (m, 1H, A-OH), 3.38-3.62 (m, 266
4H, A-H), 4.95-5.23 (m, 1H, CHOH), 7.15-7.61 (m, 9H, ArH)

29 1.56-1.67 (m, 2H, CH,CHOH), 1.70-2.18 (m, 4H, A-H), 3.13-3.28 (m, 2H, CHOH, COH), 3.34-3.48 (m, 4H, A-H), 4.86-4.93 326
(m, 1H, CHOH), 7.17-7.45 (m, 10H, ArH)

30 1.61-1.71 (m, 2H, CH,CHOH), 1.76-1.87 (m, 2H, A-H), 2.21-2.28 (m, 2H, A-H), 2.89 (br, 1H, CHOH), 3.05-3.19 (m, 4H, 188

A-H), 4.84-4.98 (m, 2H, CHOH, A-OH), 5.60-5.88 (m, 1H, PhCH), 7.18-7.94 (m, 15H, ArH), 11.40 (br, 1H, HCI)

Note: A= Piperidine
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Table 4 Analgesic effect of 17 compounds on mice writhing
model

Inhibit te / 9
Aspitin nhibitory rate / %

Group

300 mgkg! LD MD HD
10 mgkg” 20mgkg' 30 mgkg™
1 95.05" 73.27 59.41 91.09"
3 95.05" 60.78" 86.93" 81.70"
6 88.24"" 100.0” 100.0” 100.0”
7 88.24™" 100.0” 100.0” 100.0”
8 95.05" 55.40% 9437 100.0”
10 95.05" 57.14" 56.63" 62.76"
11 95.05" 54.08* 60.20" 73.47"
12 95.05" 69.44" 77.24" 71.46"
13 95.05" 95.89" 86.99™ 98.63"
14 95.05" 87.05" 95.10" 100.0”
17 95.05" 61.70" 79.70" 87.23"
18 95.05" 4439 83.16" 98.47"
20 95.05" 89.54" 88.89" 96.08"
22 95.05"" 49.39 85.10" 100.0”
23 95.05"" 88.85" 65.75" 73.72"
27 95.05" 69.18" 86.99" 72.60"
30 95.05" 68.08" 49.77% 60.56"

*P<0.05, P <0.01 vs model group

2 MRMBMCEERIER

7 AP/ BAGE B A 25 R L3 S,
Horh 3 AMEAWIALE 20 mg-kg ™ B FEE R B Rk
T 100%, FA W] AEH

Table 5 Analgesic effect of 7 compounds on mice hot plate

model
R Pain threshold increased / %
Morphine
Group Model 2 meke! LD MD HD
10 mgkg” 20 mgkg!' 40 mgkg™!
1 20.09 212.95" 55.60 77.64" 120.83"
7 23.57  247.23" 38.29 75.62 190.48"
8 2357  247.23" 71.69 117.78" 260.03"
13 29.83  198.22" 39.46 105.72" 214.65"
17 20.09 212.95" 58.26 71.66" 222.60"
22 2009 21295 21.09 120.9" 271.28"
30 2357  247.23" 86.80" 64.09 135.75°

P <0.05, "P<0.01 vs model group

LAERFEEE RAEY]: L5 8. 13, 22 7EPFH /)
R, 3 R AR SR A BRI T, BATIRAE
TR E -

3 MAZKTLE 4. . x HRFMHELEESIR

S FHY TSRS P I A 6 5 S5 36 0 5 A 15 0T By 32
PRI s 0 1 BISE S5 B BE SRR IZRAL S 1
BURE AR B AR 12K

TUFE I 4 AP Bl Fy 3244 3 AN [/ M2 34 35 T
R o S S5 R LA 6.

Table 6 The affinity of 4 compounds to x, J, k receptors

Concentration
Compd. ] W% /% «/%
/mol-L

Naloxone 1x107° 100 100 100
8 1x107° 102+24 13.1+3.6 29+2.0
13 1x107 94+0.04 41+10 23.0+22
22 1x107° 151£02 166+1.0 172+1.0
30 1x107° 17.8+1.8 52+06 195+1.3

4 SMsHRK

) 30 BEAT P BUik 2 BRBESREG, 45 R 1%
AW/ B po 19 LD KT 2 000 mg-kg™, i
JEwAEY; A 8 AT T B E kK,
KM Bliss LT, 45 FRW/NR po ¥ LDsy 7l &4
273.66 (240.69~311.13) mgkg™', /M sc ] LDsg 71
o 252.6 (197.3~323.4) mgkg™', 5 H 235 HAH
b, BABRRI R,

ME LR

B E 3k 25 BRI ST 45 SR, 1L A I W25 K
FUIT: @ Ary WA, MR SN, FRIE, —
R FFE S 0 s T IACE, b 2 A O e ) S
W @ Ar, HHEIRR, RIS, G R
TIAIE, LOWERFEIERT. © An h%IRN,
PREBINGR ALy BRI AEER R, B
MRS k. @ R, O FILR, BURIE MM R,
y LIERAIERS, BT . © R, b IR, 4
MRk, © WAL BRI, BRI PR
Bk, @ =10, BURGIEBE, 0> 18 n <1
i, R PR s

it

AT L NMDA 5248 2 i {7 55 4 25 %8, DL SIPI
5047 55 He i R MR AR A5 0 1) 45 A R FE RN AE 3 A
S, B AT T bR -4-IRBERE AL S 304, H



AR IT R RE-4-TRE AT A K 1A AR B R SR I A 5 - 377 -

SR e o) HE IO AR A AL . RO G 45
R R BAT B som e, i s
Y1 8. 13, 22 {EPI RSP _E 1y 8 7 B 1 B
Yo BT ZARNERY 1y 64w ISEAPESE A0 45 R AR
W, ZRAEW S LAY oA, FReE AR
Bl P R BURR AR LR LA, D7 pidk-4- Uk BE SR AT
R RENPFRL AR GE . BUR AR 9
BEERUN I ARBT SAE AL AL S 4 S i 54
8+ 13, 22 HATARR v S8 R0 AR AW T (2L

SLIGER S

45 5K WRR BB AN 1 s 0 s, IR RS
IE . B4R Varian INOVA-400 %14, TMS KA
br: JRIEACAH Finnign-MAT 212 %Y &40 PR i
Agilent 6210 %1,

1 N-F(R)E-4-F IR BT E-4-IRIEES (1~5) HY
il &

BT K E AL (0.99 g, 4.0 mmol) FltL 4L &l
(1.8 g, 12.0 mmol) HNIAZF] 10 mL JE/K P S HEHE ,
WA 0.5 he 05 L HE X A0 (4.0 mmol) F
N-75 (fi) FE-4-DRBEEH (4.0 mmol) ¥ fET 10 mL
Jo/K UG r, K 2 v N 2 Fk g, =
N 2 he FALRIRRACHR BRI /K B 20 mL 211z
B, S, KA SGR CFRAHL (2x20 mL), & 5F
AHUAH, AR HK (1x10 mL). MR EhK
(1x10 mL) pE%s, T4, 98, ZEEASHMN 1~
5, JLrfoi i 2 2Rk A IR M ali Ak A3 4l O 37.8%.
i 1. 3~5 4l 20 mL 4R 4 Eawfi, H
HCI/C,HsOH (5 mol-L™") il pH = 2~3, ¥t [# 44, i
P&, R A LB R LR R 45 i 73 N-05 (%)
BE-4-T5 B e FE-4-WRIERE (1. 3~5) gk, ik
K 35%~40%.

2 A-FHRERE-4-IRIEE (1) SHBRIBOFE

WK &AL (0.99 g, 4.0 mmol) FIfififbih (1.8
g, 12.0 mmoD I A 2 10 mL Jo/K VUSRI A 4, 3
FUEFE 0.5 he J7 WELEE L 5404 (4.0 mmol) F1 N-
BT AR EE-4-DRIERR (0.80 g, 4.0 mmol) YT 10
mL JEZK PUSRIRG 1, 5 1% 3 0 I 2113 B
TS 2 he R ANRRACHT IR K %M 20 mL £ 11
SN, A, KA R LR (2x20 mL), &
HANA, FHPHFRKXAK (1x10 mL). @A
K (1x10 mL) ¥k, HTEK NapSO, T4, b, 7%
[FRESHIEERAR MR N/

B FR MR T 2 mL & ke, oK
FEv, #2535 10 CLLT, i =5 4 (20 mmol) , ¥
nseke s, FHl A asEm, BRSOV 0.5 he UKK I B,
P 10 ‘CLAR, 4 0 v R RR B4 /K 59, 3 pH > 10,
M 2B B (6x20 mL), & IFHNH, HHUAH
AR #h7K (1x20 mLOPEHR, Jo/K Na,SO, T4, iof
JE, W% 20 mL, B HCUC,HsOH (5 mol-L™") i
pH = 3, #r i [ 44, 1k g8 R [ Ak, 73 H AR &9 (1),
R 30%~45%.

3 N-FlrE-4-FRERE-4-URIEES (6~26) BIHI&

W 4-77 HBEeHE-4-IRIERE (11) $hi#h (10 mmol),
FEFE A (11 mmol) FI=Z % (11 mmol) & T
O (50 mL) H, 25~80 CHEFES N 2~10 he X
P, kg, WORZETRGR, /K 50 mL, H &
IR LR (3x100 mL) AU, GIFAHUH, AHAHAH
K (1x20 mL). WA EE/K (1x30 mL) ¥k, JK
Na,SO4 14, I8, 2R, RN 6~26,
K it 16 ZRERAE AT 2l 1540 i o L 6~15. 17~
26 %Y 20 mL LR 4WEH, H HCI/C,HsOH (5
mol-L™") i pH = 2~3, RLJEMNTHIEIA, & L8
LR OB TESS f T HAstb 54 (6~15. 17~26) 1)
AL, WFE 60%~80%.

4 N-FHRE-A-RE-2-BE-2-FZE)-4-IKIEE
(27~30) HyHl&E

N-T5 ot -4 2K I R JE-4-DRIE i 2. 8. 16 Al
24 (4.0 mmol) #fi#T 30 mL ZESAEWBT, SHREImA
MELE (4.4 mmol) VGG PR R RN 584
VKKYAH), $3i< 20 °C, i1 3 mol- L™ #5121 42 pH =
4, HiEFE 0.5 ho FHUURIRR IR S AN /K B 2 bk,
A 10 mL 7K, EZERR B, H 10% NaOH 7K
W pH =10, HLMR LA (2x20 mL), &IFAHL
A, ATHUAH FAB AT 7K 20 mL E%%, JE7K Na,SO,
T, Uk, BRI, A 27~30, Ao
27~29 LA AT )2 M 4l Ak A4 it o FH v 30 R T 20
mL ZRZ W&, F HCI/C,HsOH (5 mol-L™") i pH =
2~3, WLPEMTHIMIREA, 2 AW LR IR E S S
HAstb 54 30 BRI Eh, & 70%~90%.

5 NRI\MEEBRE

K IR NG, MERE R, R 18~22 g, 4%
W FAAFE AL 20 1: #5892 (model group); Fif ]G
M4l (300 mg-kg™); FAAY AR (40 mgkg ™).
4] (20 mgkg ™) AMEFEL]L (10 mgkg ™),
2010 H/NER



© 378+ Zj27 244 Acta Pharmaceutica Sinica 2009, 44 (4): 371-378

B RS 40 1 s v 5 0.6% 5 B2 v (10 mL-kg ™),
MELSK 15 min WAL EL B w] DLARO BEZH 8
5T RIA UCAR (300 mgkg™) TREW, 1 hJ5EEE
5 0.6%BE MR (10 mL-kg™), MELiC3E 15 min N
AR IREL . 25 27H B R TS AS [FIAR BE A5 0 i
1 h G B IEE ST 0.6%BE R (10 mL-kg™), MELid
3% 15 min W HARICEL

HAIHIR = (CRG AL — 4241
RIS | RGP FIARIIEL x 100%

6 /IERABCEERBELRE

SKAHMEE /N L, AR 18~22 g, AR BN M-
PRI, eSS 20 10 mgkg™' 20 mgkg ™' 40
mgkg™ 3 MARFRFIEMA A, A 10 AR =
IR 20 °C, BHRSE 555 °C, FEREEEM 5~30s K
B FTA /NG 2~3 RIERIE M, WIS
RN o RS BRI 1 R B s e o) AL
(ks 2 mgkg) FIAZAY PS4, A 1h)G
MR BEAE A 2R DR m® = (GA R
B — FEREBIAE) / JEREE I x100%], 4553
vk R bR e 22 A ¢ KT
7 MESZETE 4. 6. c IEFHESTLE

ZARTES I h s RAEE ARRr RS S
KRS . BEGE PN 30 pg BEA. PH]
diprenorphine (%% 4 0.4 nmol-L™"), H] 50 mmol-L™'
Tris-HCl (pH 7.4) 75 £AKF 4 200 pL;  AHXT N
RS S 45 A5 T 53 0 10 pmol-L™ naloxone; I FEE 43
FIMAFFAL A (ZHRIE R 13107 mol- L™, 37 °C
L E 30 min J5 B UKBZ LN . {F Millipore ¥ /i i
4% 4 GF/C (Whatman) 3% F8 2T 4 € 4% £ L il €
FVKYA 1) 50 mmol-L™" Tris-HC1 (pH 7.4) phyyg4t 3
R, B4 mL, JEAUHLT /5T 0.5 mL Eppendorf
» 0 0.5 mL & AR N 4R, Beckman LS6500 £ Ihifig
TR SR VT HOOCI 58 TR PR . R — IR =&
, BEMSRIGEA 3~4 . SRR A
4 CPMAH = FIAFFE 455 CPMAE — dEFE e bEas
CPM fH. Rk &4t B i Sz A4S [F) M2 1) 5% 4 45

W S

HIHIR (%) = (100% — RFEER RIS S (CPM
{B) /7 WA RS & (CPMAR) ) x 100% o %12y
TR O = A RO, TR 2 Lk, $
LA mean + SE &R, H 7 Z iz Ege it 22 o .
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