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* Compound number and yield.
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Tab 1. Physical and spectra data of compounds tested

Elemental —1 e
Compd Formula analysis MS m/e IR ¢cm MP°C
7a | Cp,H,N,0; C.H,N | 364(M*),189 | 1615(C=N) 188~193
7b | C, H,;sN,0, C.H,N | 390(M%*),215 | 1615(C=N) 136~138
5a | Cy5HyN,0,8-3H,0 C,H,N | 550(M*), 77 | 1370(vas,—SO,—),1180(rs—S0Q,—), | 184~187
780(Scu,Ar)
5b | C;,HysN,04S-3H,0 C,H,N | 576(M*), 91 | 1365(»as,—S0,—),1178(»s—S0,—), | 118~121
780(Scu, Ar)
11a | C4HyN,O,P-HCI-2H,0 | C,H,N,P | 572(M*), 297 | 1190(—OP==0), 930(C—O—P), 150~152
690(Scn,Ar)
11b | C4 H3N,O,P-HCI-2H,0 | * 598(M*), 323 | 1185(—0P=0), 935(C—O—P), 170~178
690(Scu.Ar)
12a | C;3sH;N,04-HCL-2H,0 | C,H.N | 452(M*),297 | 1715(0—C==0), 1660(CONH) 216~220
12b | C;Hy,N,0,-HCI-2H,0 C.H,N | 478(M*),323 | 1710(0—C=0), 1665(CONH) 216~220
13 C,cHy;N,0q- HCE-2H,0 C,H,N | 464(M™%),309 | 1715(0—C=0), 1660(CONH) 236~240(d)
14 C;;H;,N,0,-HCI-H,0 C,H,N | 480(M*),324 | 1710(0—C=0), 1650(CONH) 228~230(d)

*

Very hygroscopic

Tab 2. Results of analgesic action

ED;, mg/kg(mouse sc) LD,, Ratio (LD,,/ED,,) Assa_y in GPI
Compd hi : . mg/kg .
T o et et | o | hetane | Ted | writhing | MO Jrc,ma | Relive
7a 0.64 1.38 0.75 3.8 137 214 183 40 4.5
7b 51 0.017 >1500 >29.4 >10000
5a 1.25 0.7 2.4 1.2 1000 800 417 7000
5b inactive inactive inactive
11a 0.19 4.6 0.42 6.9 820 4316 1952 30 6
11b 25.5 0.034 >1000 >39.2 10000
12a 9.5 0.093 17.3 0.17 140 14.7 8.1 400 0.45
12b inactive 820 >100000
13 167.5 0.0052 >100000
14 2.1 0.42 7.2 0.4 315 150 44 50 3.6
Morp_hi_'ne 0.88 1 2.9 1 436 495 150 180
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Tab 3. Biological activity data of 7 a-diphenyl ester phosphamide(11a)

Jumping response
EDy, mg/kg induced by nalorphine Assay on GPI
Compd Rat Rabbit No. of |Mean No.|Incidence Timi of | Time of [\ (0 e
of jumps of IC,,(nM) 50% complete
Writhing | K* jonto-| mouse ( per ) 0 recovery | recoveryt . ..
(4% NaCl) ] phoresis mouse jumping (min) (min) inversion
11a 0.17 0.41 10 5 40 30 83 138 Positive
morphine 0.57 4.9 10 34 90 180 20 60 reaction

% 1 Fi5L A R R/ BRLESRR L A 25 10, 0 2 0 Fn BB BRI (GPT) M S B 4K 3R
RODHTZ IR, RIBEREY N-FERATEWRAE —EHEREEGE2), £hGa)
A1) A FRGEER, 11 )M —SHBRBER DT REHEBGER, /0,
BB, HA B AR b, BLUTEER AR gk b gs & SR e TSR T AL
(#3). ABBRRMREKE BB ABHMBEDR), (112)RREELE, REEHRE
A%,

F/NRRES (MVD) RS2t A s pERIZE & HIRE, RBL(14) F 1 uM 3R EEHTA 100%
% MVD Wk, 24BESIIER (8 100~120 540 MAEMSIKSEER (G 10 oM
BHA T3%HMAIKEER); (12a), (126)f1(13) 7£ 1 pM IR Tl 524 K ALk 4]
Wes e, SR SIIR B S AARRARD) (A BRZE 1 oM BHAT S & R E MR ), Sk
SR YRS (29 100~120 53 50), 055> BIRET 3025, 7096 H1 502 MDD uk Ak
BRI E L ¥k (2 40~50 sy%h) WIS % FiEHE, VM4 L& %3 MVD 2k BRR"
BEGAT EARE D, ik, RIS 14) ARTELAMKIHN, Wa2a), (12b)
1 (13) HARTHEELHERN, EEAEENE, (122)¥HERSE, H5020)—BAH
B BB PEN,: W7o LRaERAk (12 2) EHFII—ABBRERLQ), BRI
REATEOBRER, FESEE—PHHETZ,

X B 5 9

F Thiele’s B AR A, BEHRERIERIE. 2500 PE-377, KCLEK,
B4R INM-4 H 100, CDCIl, ki #], TMS ypds (BIShEIER) . MR HIMS-
D 300 S, EHENHTIREHEEBE+0.4%LAA,
7a-ZB%-6,14-Z KB X-NEFCEHF42) RE N-HAELCUHAD)

¥ 15g(2a) VT 16 ml BEERN 30 ml mknEds, ZEBERETA 158 MR, BT

JNEE, BRERZEAN, BT M 150 ml Ak, HriHELSR, MR, kKkiEk, TR, 3 16.5¢g
(4a), mp 220~223°C(dec), HWAAELL G, mp 222°C(dec), JTLHEIHT CosHasN,0, 04 Hzo'.
C, H, N, IR »,,.cm~!3320(0H), 1625(C=N), <

% 8.2 g(2b) VAR ER AT 70 ml FREEAD 20 ml kg, BEHETMA 8.28 ﬁ&ﬁ%ﬂ%,
T8 60°CR B 2.5 /b, &3, ik, E&kHKkKkEE, TR, 8UDb)7.2g, mp 274~
278°C (dec), PR EL BB AGESE, mp 275°C(dec), E?ﬁﬂﬁ‘ CysHgoN, Oy ZHzO C,
H, N, IRy,,cm™; 3250(OH), 1620(C=N),
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7a-ZH%E-6,14-Z B E-NEFCEHEHHPERREGDRK N-HREXTHGD)

H 22,5 g 3P R EEEEN 75 ml oiksg R EBOMABILLK B8 BER A 152 (42) (1 75 mIMERE %
Wb, FIRHEEE, |ERP 3.5 /M, mnok 600g, HE. MEREK, Kkdkik, TR H#
(5a)19.4g,mp 174~176°C, HBKREEBEHHEHE GG &.

R R R 42.2 g WP ERKEREAY 140 ml BEsE R mA S 21.2(4 b) F1190 ml |
FknkrE, IEBRFL 8 /MK, ok 2kg, HE. 2K LAEBER (5b)25.6g, mp 107~
110°C, ¥HHEABEE &,

B-BE-Ta-(1-fRX-Z7%)-6,14-Z K X-UEFECHI)

¥ 500 mg(7 a)* A F 30 ml FE/kZBE, FEBERETNE] 0.7 g WYE EEEM 20 ml Lk Z B
[RIFR S, B 10 /N, B, EKMA 0.7ml K, 0.7 ml 15% S E IR KH 2.1 ml
K, Ea, BEEREAGLEE, AHAIE, TAEBRETER, &REEHRSE, 8 (9) 400
mg, mp 97~100°C, JLEHHCsHy;sN,05, N, IR v,,,cm™! 3350, 3340, 3280(OH,NH,),
'HNMR 6,,, 1.2(d, 3H, J=6cps, C—CHj), 2.36(s, 3H, N—CHj;), 2.3~2.5 (m,
4H, C,y—2H, C;,—H, N—CH—C), 3.81 (s, 3H, O—CH;), 4.75~4.9 (m, 3H,
NH,, OH; mEAJFiZMH%L)., MSm/e 368(M*, 22.58), 324(32.75),

EEER KRB (7 a) B & (15)

100 mg(7 a)f1 8 m1 4 N hBREIG I BL 24 /b, e, g, 8% pH=9, L&D
PRI, TAKBMBETIR EREEF>ERAPR—CRCEREER, B8 40mg15), Af
SEIELE ML, mp 268~270°C (BRIEA)., TLE oH (CpHyN,0,CHCI, IR v,,,cm™! 3380
(OH), 1635(C=N), 800 (C—Cl), 'HNMR (Perkin-Eimer R 32 90 MC) 8,,n 1.5~1.85
(m, 2H, C;;—H), 2.2(s, 3H, CH;—C=N), 2.2~2.85(m, 6 H, Cg—aH, C,;—H,
'C;—BH, C,y—aH, Ci—H), 2.35 (s, 3H, N-CH;), 3.3~3.5 (m, 3H, C,,—fH,
Cs—fH, Co—aH), 4.0(s, 3H, O—CH;), 3.93~4.03(m, H, CI—C,;—H), 4.54(s,
H, OH; B|ARH#HIG M%), 4.84(s, H, C;—pBH), 6.82~7.07(dd, 2H, ¥HE),
MS m/e 402(M--2, 36.63), 400(M*, #ig), 365(30.81),
7a-fR%-6,14-Z R E-IERFL(102) JAN- BRI EHXLY (10b) LR N-HEHE-7 a-
Fa-6,14-Z 3% - = P U H D EE(8)

H 5 2(6 2)®Hy 50 ml &P HEAKME 4 ml ZE/EEIR 70 ml & P AR, Bidk
BBL 10 min, fmok 1008, R _EFEE, KEHMA 35 ml ikik#k, THHE 150°CR M
3/bhM, ®HE, AT pH=9, KI5, TAEMETER, HiBRERH = 2.31¢
(10a), FEELEREHAGKY &, mp 196~197°C, TEYH(CpHuN,0,)C,H,N, IR
Vma ©M7',3380, 3348, 3330, 3270(OH, NH;), 'HNMR 6,,, 0.82(dd, 1H, Js.s, =12¢ps,
Jsa1p=4.5 ¢cps, Cs-aH), 1.6~2.0(m, 2H, C;;—H), 2.32(s, 3H, N—CH,),2.2~2.52
(m, 4H, Cyy—aH, C;y—H, C;—pH), 2.9~3.3 (m, 3H, C;;—pBH, Cy—pH, Co—
aH), 3.55~3.75(m, 3H, OH, NH,; EAZ#i%Mi4%), 3.57(s, 3H, OCHy), 4.45
(s, 1H,C;—BH), 5.55(d,1H, Ji7,13=9¢ps, C;;—H), 5.67(dd,1H,J7,13=9 cps, Jig,5=
2c¢ps, Cig—H), 6.45(d, 1H, Ji,;=8cps, C,—H), 6.55(d, 1H, J1,2=8cps; C,—H),
MS(MAT-711) m/e 340 (M* ), 297(76.16), 296(82.45),

Y, UDFG6), 6LMARLREEIHS)
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4.5g(6 b)®F1 4.5 ml Z{HLFIR B 15 min, " 1.70g(10b), FRELREIAE
%t dh, mp 205~206°C, FEEHT(CroHyN,05)C, H, N, IR v,,,cm~! 3350, 3280(OH,
NH;), 'HNMR 4,,, 3.08(d, 2H, NCH,C—=C), 5.02~5.3(m, 3H, CH—CH,) MSm/e
366(M™, ki), 323(95.61), 322(40.96), (8)MfS &N 1.58 g, HAMEHE S, mp 238~
240°C (dec), FTEEHH CuHuN,0; C, H, N, 'HNMR (Perkin-Eimer R 32 90 MC
DMSO—dg)dy,m 3.6(s, br, 4H, OH, Ar—OH, NH,; mmEK/GiZKEZE), MS m/e 352
(M*, 70.18), 336(17.46), 310(22.59), 309(i%k), 308(26.45),
Ta-"KEEBBEIRX-6,14-Z B X - E M FI LM (112) B X N-BHX XD
2#(11p) .

F 340 mg (10 a) 4°F 4 ml &A1 0.5 ml FEkupngeh, HE4E, WkiE 4 H, A 0.25 ml
€0.29 ) “KEIBERE S, FWRPL 4 /bBE, ok 5, B pH=8, SHBR, Thomes
Tk, BREESBEHEREEL, 8 300 mg(112), 'HNMR (TFA/TMS) §,,, 3.15
(s, 3H, NCH;), 4.25(s, br, H, PONH), 7.15~7.4(q, 10 H, —(oph),),

360 mg(10 b) 5 0.35 ml XEEBERE &R 7 4 /NBF, 78 260 mg(11b),

To-S B LERK-6,14-Z % E-U SR A SCEEEE (12a) RE N-BEEEOHEEELL
(12b)

7 1.0 g(10 2)11y 20 m1 PUSBRMEIEIR PINA 1.2 g TARRER B, #EE, KiBAH, Hm
0.45 mM0.6 )M E LEEE P E, REF/DIEMAK 302, RIFIRM, TABEBRETE,
HEREB O BEHE R, 8(122) 600 mg,

470 mg(10 b) 5 0.15 ml F L EEF AP ERR B7 25 43 4h, 8(12b)510 mg,
N-BRE-To- L PEEDEKR-6,14-Z 8 ¥E-ZPmE ek (13) 70 6- 2 K-Ta-(1-
BHREEDBRKRIE)-6,4-ZKFX-NEFEHELKREE04)

700 mg(8) ¥ T 100 ml PULBiREHI 2 mI DMF s, %5 0.25 ml B TRk 3 P RS R B 20
sr8h, (13)H#3 &b 730 mg,

760 mg(9){E-TF 15 ml Yk miFl 2 m! &P kerh, fn 0.4 g B/ABEES, B5 0.25 ml
BOREE YN FESR B 20 min, 8 320 mg(14),

Bl ABORMAREhERESRERNE; OLEMRIERRRENEOFEREREE, 2
FERAKZEEME; TEMNBERTESNZERMAR

g2 £ X ®

1. Portoghese P S, et al: §8-[N, N-Bis (2-chloroethyl) amino]-17-(cyclopropylmethyl)-4,5-epoxy-3,14-
dihydroxymorphinan (chloranaltrexamine), a potent opioid receptor alkylating agent with ultralong
narcotic antagonist activity. J Med Chem 21:598, 1978

2. Portoghese P S, et al: Chloroxymorphamine, an opioid receptor site directed alkylating agent having
narcotic agonist activity. Science 204:316, 1979

3. Portoghese P S, et al: A novel opioid receptor site directed alkylating agent with irreversible narcotic
antagonistic and reversible narcotic agonistic activity. J Med Chem 23:233, 1980

4. Loew G: Interaction of model opiate anionic receptor-site with characteristic N-substituted of rigid
opiate PCILO and empirical energy calculation. In: Olson B C & Christoffersen R E, eds: Computer
Assisted Drug Design, p 243, American Chemical Society, Washington D C, 1978

5. Cho T M, et al: Physicochemical basis of opiate-cerebroside sulfate interaction and its application to
receptor theory. Mol Pharmacol 16:369, 1979

6. Portoghese P S, et al: Synthesis and pharmacologic characterization of an alkylating analogue
(chloranaltrexamine) of naltrexone with ultralong lasting narcotic antagonists properties. J Med Chem

22:168, 1979



818 & # # # 19 #

7. Bentley K W, et al: Novel analgesic and molecular rearrangements in the morphine——the thebaine
group. I. Ketones derived from 6,14-endoetheno-tetrahydrothebaine. J Am Chem Soc 89:3267, 1967;
I11. Alcohols of the 6,14-endoetheno-tetrahydrooripavine series and derived analogue of N-allylnormor-
phine and-norcodeine. J Am Chem Soc 89:3281, 1967

8. LERE. RikHF: HILHHE LM Beckmann BHRN— —AFHMHREWMARLE . L ¥ %R 41:566,
1983

9. Perold G W, et al: The chemistry of the 2-isoxazolines: reductive cleavages. J Am Chem Soc 79:465,
1957

10. Kaster R, et al: Acetic acid for analgesic screening. Fed Proc 18:412, 1959

11. B—%. HREREEBEDERBRGTW. &HEEHR 4:97, 1956

12. Kosterlitz H W, et al: Kinetic parameters of narcotic agonists and antagenists with particular reference
to N-allylnoroxymorphine (Naloxone). Br J Pharmacol 33:266, 1968

STUDIES ON IRREVERSIBLE BINDING OPIOID RECEPTOR
AGONISTS AND ANTAGONISTS

I. SYNTHESIS OF 74-AMINO-6, 14-ENDOETHENO-TETRAHYDRO-
ORIPAVINE DERIVATIVES

QIU Zhui-Bai, ZHU Cui-Li, DU Jing-Chang, ZHANG An-Zhong and SHENG Mei-
Ping

(Department of Medicinal Chemisiry, Faculty of Pharmacy, Skanghai First Medical College)

ABSTRACT Ten derivatives of 7 a-amino-6, 14-endoetheno-tetrahydrooripavine,
possessing chemoaffinity functional group in order to achieve irreversible attachment
to the opiate-receptor complex, were designed and synthesized for the investigation
of opioid receptor. Preliminary pharmacological results showed that most of the N-
methyl compounds possess potent analgesic activity in vivo and in witro. The anal-
gesic potency and LDy,/EDs, ratio of 7a-diphenyl ester phosphamide (11a) were
6 and 13 times as great as morphine respectively in mice by hot plate test. All
monomethyl ester fumaramide compounds (12a, 12b, 13 and 14) exhibited apparent
ability of irreversible binding in the MVD assay.

Key words Opioid receptor; Irreversible binding; 6,14-endoetheno-tetrahydro-
oripavine; agonist; Antagonist





