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Synthesis of Fluorinated New Thebaine Derivatives
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Abstract—5-Methylthebaine was obtained by treating thebaine with nmbutyllithium and methylifluo-
rosulfonate. Hetero Diels-Alder reaction of thebaine and 5methylthebaine with trifluoroacetaldehyde af-
forded 14-B~(triflu-oro-2-hydroxyeth-yl-codeine (2) and 14-B-(trifluoro-2-hydroxyethyl)-5-methylcodeino-
ne (9). 6a-OH compound(4) was obtained by employing CeCl, and NaBH.. After synthesized a derivative
substituted for 3-OH (5), using boron tribromied, We synthesized a new derivative that make double bond
in C-7, C-8 into epaxide (6), (10). Through inspecting an influence on struc-ture-activity and analgetic ac-
tion, we are going to examine which opioid acceptor has a selectivity.

Keywords [ | 14-f-(trifluoro-2-hydraxyethyl-codeinone.  14-B-(triffuoro-2-hydroxyethyl-5-methylcodeinone.

structure-activity. analgetic action.
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opioid F&A 9] FFHE u, 8, x 2E] 1 e} o FEAT}
dov dukxoz p § ada x +EAE FH o

2 AR ok $49 thebaine FFEA (6).

(10)¢! opioid -84 ZE o5 2 2EFa A9 HL
#elat7) Y3t guinea pigdl Wi 312 Az g&
oA Z} opicid F-&Aoll DA WA EHUA H
x| <F2([*H)DAMGO, CHIDPDPE, (*H)U69593)¢]
Aol t)gk AL AL thebaine A9 Fa-e A
3ol p, 8% x 4ol @ AAH okeg 2
3}9151:11)

AEYe

Algk ¥ 7§71 - Nk AlderichAl, Tokyo Kaseirt
o} EPF E GRE Aloke AAlstd AHgaton &
&L Fisher-JohnsAt] melting point appa-
ratusE AHE3l 1.2 mm capillary® Z3 340k 2
2 o) 59] g BASA %ttt 'H NMR Spectra
B 1~10%V/NV)EHog A%, chemical shift:
WHEEF 242l tetramethyl silane2ZFE down-
field2 3(ppm)Eo=2 uYEldon, IR Spectrar
Shimadzu TR-435 Spectrometert} DiGi Lap Bio-
red Ft-80 High resolution FT IR spectropho-
tometerg AFE3le] dem, BE IRFNZ recip-
rocal centimeter® UEMIATE Mass Spectras
Jeol JMS-DX303GC/MS¢} Shimadzu GCMS-QP-
50005 70eVe}l 20 eVE A3t Columm chro-
matography® silica gel(Merck 230~400 mesh)E
AMEetg o e 9 AANE HAY A5
o2 Fog g2 158l ofH typed opioid
FEAL AAIE ] frds =R E Rk

7-oxy-8-trifluoromethyl-6.14-endo ethenohydrothe-
baine(1)2| &4 - Sealed tubedll thebaine 3.11g
(10 mmol)& ¥ 3 benzene 5 mIZE 53 § -78°C 4
ejoll A 25 mI twoneck flaskol 34t 5miE ¥x 2
=5 AAE 100°C71R] 7Fgsteh 2 39 trifluo-
roacetaldehyde® FAA7IAE ZEsHA 1 hrsst
syringe= AA3} 3} Hrpitk o F 50°C 34

24N 7F St B vkl A3 I AYES
3l A" AAELS Bo 52U ¥, chloroformo.&
2239t 3298 A2FEZ ML ¥ magnesi-

_um sulfate® ZAz3 3, oAajol s 7EF3le] Hof

7 33HE-& silica gel& AME3ld EtOAC/n-Hex-
ane(2:1) 2 ZYazalE 1# v 2 FA)ste] 3 AGA
£ Atk

T5E3.72g091%), mp : 114°C

'H-NMR(CDCly), 8:2.36(3H, s, NMe), 3.54
(3H. s, H-6, OCH,), 3.81(3H, s, H-3, OCHy), 4.57
(1H, s, J=1.1Hz, H-5). 5.60(1H, 4, J=8.8Hz, H-
7). 6.15(1H, d, J=8.7Hz, H-8), 6.59(1H, d, ]=8.2
Hz, H-1), 6.67(1H, J=8.2Hz, H-2) MS(m/z) : 409

14-B-(trifluoro-2-hydroxyethyl)-codeinone(2)2| &4
- Hetero Diels-A-lder 35& 2 g(4.9 mmol)34} 24
715 3ol AFE tetrahydrofuran 20 miol 0|32
Conc. HCI 2 mI& #7138t 5A12F F<F Aol A muk
AR ¥ AE5% o FFF 30miE F7K¥kaL, po-
tassium carbonateZ pH=1171% £33+ % chloro-
form®E FEIY} FEAS AFERE M F,
magnesium sulfate® 7233, o Bo)-S 7HEF3)
o] Ao} BRHE-S silica gel2 AMESH} LY azEne
239 (£ AELOAC/n-Hexane(2:1)) & AAs}te] &
ARAE QA

F5& :1.7g(88%), mp : 163°C

'H NMR(CDCly), &:2.37(3H, s, NCHy), 3.30
(1H, d, H-9), 3.81(3H. s, H-3, OCHj), 4.99(1H,
s, H-5), 5.71(1H, q, J=7.3Hz, H-17), 6.11(1H, 4,
J=10.2Hz, H-7), 6.54(1H, dq, J=10.2Hz, J=3.0
Hz, H-8), 6.62(1H, d, J=8.3Hz, H-1), 6.69(1H,
d, J=8.2Hz, H-2). MS(m/z) : 394, 296, 229 : IR
(KBr) Cm ™ : 3485. 1675(C=0).

C,4~(1-hydroxy-2-trifluoroethyl)-7.8-epoxy-codeinone
32 84 - 100m! round bottom flasksl] 14-B-
(trifluoro-2-hydroxyethyl)-codeinone 0.4 g(102 m-
mol)& 30% hydro.zen peroxide 0.5 mI¢} 574 10
miE ¥ 25~30% 3ol ZRHEHA IN NaOH=Z
pH=87A] A3 247} F 2417k Folf chloroform .
2 &3 FE298 A2TEZ 4L ¥ magnesium
sulfate® 7AZshar, ARBE AAFTHIA QoA 5
FES B a=vlET0Z FASIH

$E8:0.386 2(92.6%), mp : 220~221°C
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MS(m/z) : 411 1 'H NMR(CDCly) 8:2.37(3H,
s, N-Me), 3.87(3H, s, H-3, O-Me), 5.81(1H, s.
H-5), 6.05(1H, 4, H-8), 6.63(2H, s, H-1 and H-
2), 6.72(1H, d, H-7) : °C NMR : 61.5 ppm, H-7),
47.3 ppm, H-8).

IR (KBr) Cm ' : 1281.87(epoxide)

60.-hydroxy-14-trifluoromethyl-carbinolic-codeine(4)
9} M — 14-B-(t-rifluoro-2-hydroxyethyl)-codeino-
ne 1.18 g(3 mmol)3# CeCls. 7TH,O 1.11 g(3 mm-ol)
£ He2 10 miol =<1 ¥ sodium borohydride 114
mg(3 mmol)& stirringdl= Foll =34 Hrie).
GstA whgo] AAEH =7t 35~40°CE SRt
t}. stirring& 58 AE AEA] F o] #4& F2 ¢F
Ao g F3lgit) o] YRS etherZ 5533 mag-
nesium sulfate® Z7AZ3}3, APRg RISFH F
silica gel® AM83l ZHAZolEaY(2-2lA
EtOAC/n-Hexane(2:1)2 #a3tod cis isomer
70%% AN

mp : 184~185°C. MS(m/z) : 397

'H NMR(CDCly 8:1.60( s, H-18, OH), 2.34
(3H. s, N-Me), 2.98(d, J=7.5Hz,H-6, OH), 3.26
(1H, d, J=5.0Hz, H-9), 3.84(3H, s, H-3, OCHj),
4.59(1H, t, J=7.5Hz, H-6), 5.08(1H, 4, J="7.5Hz,
H-5), 5.35(1H, dm, J=10.3Hz, H-8), 5.57(1H, q,
J=8.1Hz, H-18), 5.88(1H, d, /=10.3Hz, H-7)

C,ctrifiluoromethyl-carbinolic-morphine(5)2| &4 —
6a-hydroxy-14-tr-ifluoromethyl-carbinolic code-
ine 0.5 g(1.26 mmol)¥} 3 mi2] methylene chloride
2 =9 gdllo]l 5 mi2] boron tribromideE -78°C ol
A 3087 FaFA sl X413 st 24]3F Foll
TLCE &<lg ¥ 7Ay3iel 2ujE U F &5
3lol ammoniaZ %333 chloroform® 2 25 ml 4
43] FZglod $713-2 magnesium sulfate® A%
% o3l g AGEFI ¥ silica gelS AHE3l) 23
azntE 39 (7% MeOH in CHCl)E ¥83t 8
AARAE AUt

TE5E 1 0.3g(62.5%), m.p : 222~223°C

MS(m/2) : 383(M)°, 215, 59, 58. 'H NMR(CD,-
0OD) 8:1.23(1H, s, H-3, OH), 2.27(3H, s. N-Me),
4.92(1H, s, H-5), 5.31(1H, dm, H-8), 545(1H, q,
H-8), 5.65(1H, 4, H-7). 6.38(1H, 4, H-1, J=(1,2)=
8.0Hz), 6.45(1H, d, H-2, J=(2.1)= 8.0Hz).
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C,.~-(1-hydroxy-2-trifluoroethyl)-7.8-epoxy-morphine
©2 BtM - C,tri-fluoromethyl carbinolic mor-
phine 0.4 g(1.05mmol)-& Round-bottom flaskell ¥
i 30% H,0, 0.5 g(4.5 mmo) @ 575 10mlE ¥
25~30°C ol -] mukslHA IN NaOHE A1413] 37}
‘3}04 pr"‘ 8002 Z@_ﬁ % 1712k Fo chloro-form

Z&31, 298 AFEE A& F magne-
sium sdfatei HJ-E}SH‘:}. o] A E AT FR3A
Ao BghE-g AYazntEaHnE A3 62%
o] AAAE 4At.

#E8:0.26g(62%). m.p : 212~213°C

MS(m/z): 399. 'H NMR(CDCly 8 2.36(3H, s,
N-Me), 5.05(1H, d, H-5), 5.32(1H, m, H-8), 5.60
(1H, q, H-18), 5.89(1H, d, H-7). 6.63(2H, g, H-1
and H-2).

S-methylthebaine(72] £ - 150 m! one neck
flaskoll AAE 91 thebaine 0.5g(1.6 mmol)2
Wi Ml AxAZT dA E9718 © sy~
ringe® ¥4 tetrahydrofuran 40 mIE 7}3}e] £38)4]
713 -78°ColA 2087t o] W ¥ (.16 m] methyl
fluorosulfate® 713k & 2087F muksit}, 18]x
G2 &7 A7t atele FE gl H24 &9
o] €t} o] & FF 0.5 miE AHF 713l &
3 8ol e A SellA WM g Rtk aejn J
F 3ol THFE €33 g8l 2dvk. 1% chloro-
form 60 mIE 713l &3 7|3 FH-E 23] AAF
R4 magnesium sulfate2 #AZsln 7 sEdie
AAs A7) F o 0.5 mIE 2R 7HE3le Wol &
o} 1% °Col BA3I & F & AL AT
F1L ether® AZAst ARAE AUt

=8 0.25g(57%). mp : 1567~158°C

MS(n/z); 325, 310, 269, 188. IR(KBr) Cm ™' :
2917, 2857, 1617, 1450, 1115, 910, 870. '"H NMR
3:1.76(3H, s, H-5, Me), 2.45(3H, s. NMe), 3.53
(3H, s, H-6, OMe), 3.80(3H, s, H-3, OMe), 4.90
(1H, d, J=6Hz, H-8), 5.50(1H, d, J=6Hz, H-7),
6.57(2H, s, H-1 and H-2).

7-0xy-8-trifluoromethyl-6.14-endoethenohydro-5-
methylthebaine(8)2] €14 - 5-methylthebaine 1g
(3 mmol)< benzene 2 mlE sealed tubedl Wi =
¢l & 78°C “dejoll A 25 ml twoneck flaskel 34}
3.5mlE ¥ syringeE ©]83t4 trifluoroacetal-
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dehyde hemiethyl acetal 2 mIE 100°C stoll A 24
7t2g2 =AM 1A Bt Hrtete B3] tri-
fluoroacetaldehyde?} sealed tubedl A71g& &
3k & 50°C 3ol A 24717E B9t R ukgsly REg g
A4 F AUFFo] YN PAEL silica gelS A}
3o gPa2oie g (el4 EtOAC/n-Hex-
ane(2: 1)) 2 £t gL JaM AAAE At

58 :1.2g(93.1%), mp : 140°C

Ms(m/z): 423. '"H NMR(CDCly) 8: 1.71(1H, m,
H-15 eq), 1.74(3H, s, H-5, Me), 245(3H, s,
NMe). 3.55(3H, s. H-6. OMe), 3.83(3H. s. H-3,
OMe), 491(1H, d, H-7), 5.53(1H, d, H-8), 6.59
(2H, m, ArH)

C,4~(1-hydroxy-2-trifluoroethyl)-5-methylcodeinone
92 M - T-oxy-8-trifluoromethyl-6.14-endoe-
thenohydro-5-methylthebaine 1g(2.3 mmoD3} 2
2715 oA 743" tetrahydrofuran 20 miol =]
3t Conc-HCl 3 mIE H7Fsted 2ol A 3A|7 F<2t
HAZ] & G859 3ol /55 20 miE A74s ¥ po-
tassium carbonate® pH=117}#] %3}% ¥ chloro-
forme2 FEIIYt FEAE LFEE AT F
magnesium sulfate® AZ3t3 AGFFH3 Aol
31355 silica gele A3l AP 2rlE a0)(&
A EtOAC/n-Hexane(2:1)2 AAgte g 2%
A ARG dArt.

FEE 0.79g(81.7%). mp : 171°C

'H NMR(CDCly) &: 1.80(3H, s, H-5, Me), 2.31
(3H, s, NMe), 3.77(3H, s, H-3, OMe), 4.84(1H,
d, H-7), 547(1H, 4, H-8), 6.59(2H, m., ArH).
MS(n/z): 409. IR(KBr) Cm ™' : 3381, 2659, 1715,
1483, 919.

C,4-(1-hydroxy-2-trifluoroethyl)-7.8-epoxy-5-methyl-
thebaine(10)2] &M — C,-(1-hydroxy-2-trifluoroe-
thyl)-5-methylcodeinone 0.2 g(0.49 mmol)& Rou-
nd bottom flaskel] ¥ 30% H,0, 0.5 g(4.5 mmol)
I ZHS 10mIE 2 25~30°C 3l A muksPaA
IN NaOHE A1A38 7lsle] pHE 82 233 ¥
48X 7k 3t swnkslA T}, o] £948 chloroform o2
2383 FENE AFEE AL ¥ magnesium sul-
fateZ 71Z3ISTE o] AR AYFR3 Ao
S3ES A AZNEDN R FAgt] AHAE o
At

F5E 10.19g(90%). mp : 181°C

MS(m/z) : 424. 'H NMR(CDCly) & 1.80(3H, s,
H-5, Me), 2.31(3H, s, NMe), 3.76(3H, s, H-3.
OMe), 6.24(1H, d. H-D), 6.37(1H, d, H-8), 6.5
(1H, 4, H-D), 6.62(1H, d, H-2). IR(KBr) Cm ':
1293.

HpAo=2 RoE ©)2 (102 ZEER HY - 7
A7} 23~25 g H+ male ICR mouseE o]&3}th
o] AFEL caged 5vHEl7} HA F1¥9Ren 22+
0.5°C7t =& v %7} 235 How 12h light-
dark cycleo] &7 o2 vl A =& F=x]7} © ol

F24 39t o] AHEL o 1Y AHEH o]
3% 4Rt A7 injectione 42 Haley2t Me-
Mormick(1957)% Hyden®} Wilcox(1980) 4ol ¢
3te] 280520t} Injecti-on volume &3 AFR9} 3
Fo 2 742} 5 WE Tt 5L SA)
A= tailflick testE €3 THD  Amour and
Smith, 1941). B} xd e Yo =R A7}
5%& A ndE Aol (flick) AR E 243
t} o] AA - A< (spinal cord) $E 3] 2o i3 ¢
B9 98 A3t WRioldh. 7hdd] RdMwsiy,
AFE A3 Y& Z holddhaA xa]e dorsal ¥
9] tail-flick apparatus(EMDIE Instrument Co.,
Maidens, VA, USA, Model TEF6)el $1x]3}A] 3t o}
+ radiant heat® 2224 tailflick ¥-8-& Aj2t
317 gtct. Radiant heat®] A171%& control latency7}
3~5x Ato|7} HEE 4 Fob. Tailflick® in-
hibition “percentage of the maximal possible ef-
fect(% MPE)" 2 EA319, o] ((T1-T0)/(T2-T0))
x1002] F2)9] 2l5le] Axtsle] A=) Tost T1 7
7} tailflick W89 GEFS W Fo EAHH la-
tencyE 712]7|1 T2E cut-off A17HS 71e]71=H A
7o meEle] &4 AN A8t 1022 23
o] it} WEE ol )t tailflick testE F3led ED
s A& T3] fEiM e, A AR U8 A7 42
S disiN 2] HEE etdzn e G2
Fol) ARHE FEL 8~9uke] oje] FES AMgs}
o] QojA= HYPE ARSEUTE EDy 33 A%
95%% Lichfield9t Wilcoxon(1949)9] ¥hi& o] &3}
o 7%}, Statistical analysist One-way analy-
sis of variance(ANO-VA) test& ©|-83199.91 po-
sthoc testZ o] ARR-3I1t}. P valueZ} 0.05K.c} =

J. Pharm. Soc. Korea
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< v BAHCE foldtAl Atelrt W statistical sig-
nificance) 22 ZAEA Ut} £ Aol = Al Ze] A4
de)H (1008 A3 os Fod wo] JE3}Lo]
B EAE HA57] HEt o= 839 6)F (10&
Hezpo 7 £oF 5 10, 20, 30. 45 28] aL 608 F-oil
tail-flick test& ¥3tdrt.

Morphine2| Opioid j, 5, x-S0 CHEt Hdp2HO|
HE - 8552 34 WA AIF 150~250 ¢, Sp-
ragueDawley)$} 34 guinea pig(A%s 250~350¢
Hartley)2 AH231dt}. Guinea pigg& 953ka 1
£ H&3le dg 9olA nE] WZAIZ] Petri dishol
Axelx, HFEE o W], 108 £33 WZhd Wiy
Krebs-HEPES $&-89(25 mM HEPES, 118 mM,
NaCl, 4.8 mM KCI. 1.2mM CaCl,, 2.5mM CaCl,,
pH 7.4)9 ¥ Teflon g-lass £41718 AHE-3t 703]
Aol &£xoj|A £3), FAIH. o] FHEAE 4°C,
27,000xgol A 15837 g4t FHES Ao, °l&
208} &Fe] Y Foel] At S HNM 607

T et 8 Aol dFE & 5 e I

EAdEo] FHEE I S o] FFYE 99 F
A 2 AL 33] vHESN HE Y F A
oZ AAEL 202 YLe AF NS Ao, 2%
(w/v)8 FE2 323l -70°Coll a3l o] A
2 rog A¥e gEo| 544 g 3]
0ol 1314, £ AgolA B2 A dipre-
morphine®] KdX|& Z33te 8|3lch. Guinea
pigd tiHId HFEY FES ALoA L33 F
Tefl-on glass #3718 53] BAA €S S FU
o} AlEH-L polystyleneS ARE3IY, AYPAIF 308
Ao wnjg]l dsta, 10pMel bacitracindt 1 pM<]
leupepting W&ol #H7I5le] peptidese] #8iE H
gk A HAGER peptidesE AHEE o=
v Eold Age 7AAFN7] 3t HE3AA] bo-
vine serum albumine® 100 pg/mio] ¥l AL
&tk 7} tube?] FE3E 0.5mlol SA 39, 4=
3 FET 3ANPEE vHE S st S ¢
o AXg Alddel LGS 50 ul, &FY 100 W, Al
Fub #2250 W(300~500 ug protein/tube)& zHz+
T3t 24 (total binding) & A= AE
#3} H]E0]A A3 non-specific binding)& &&=
Aol 24zt AA%E il 43 50 W, E=E 10
pM AgAEY 50 e FAsch B del
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Table I—Experimental condition of opicid p-. 8- w-
opioid receptor binding

Type of

Receptor B 5 X
Radioli- (CHIDAMGO (’H)Naltrindole (*H)U69593
gand 1nM 1nM 1nM
Buff Tris. Tris. Tris.

utter 50 mM 50 mM 50 mM

. Guinea Pig. Guinea Pig. Guinea Pig.
Tissue Cortex Cortex Cortex
Incubation 37°C, 37°C. 37°C.
Condition 20 min 45 min 20 min
Nonspecific DAMGO, Naltrindole,  U69593,
Binding 10 pM 10 uM 10 uM

opioid &4 Hol| W2 AFHPY =HL g2 ¥
o} e},

2 drdAEe 84 A8 2o AEAH 218
A #AtRA 37°CAllM AT} o] AlFHES
37°C 2 FZ0 EAA 1087 A vl 3, 100 W
9) (*H)l-ligand& Feidbar 2082t wiFsled, 44
ol A A oFEo| HHANEI} HEE divt wiY
AlZko] Fvhd, 4mio] ¥4E SFAE 7k, cell
harvester(Inotech, 1H-101, Swiss)E AH&a}e],
Whatman GF/B A#%A & §ato FEAHAAA g
< FEAY ARXE thA] 4mie] $FHe 2 23]
o FAI3 T2, liquid scintillation vialoll &7 gz,
0.5 mI9] ethyl alcoholZ Al & 3ml¢ counting
cocktail(Aqualuma, Lumac) 7Fsle, & EEo]
TA3HA 3+, chemoluminescence?} WAls &
Q3o nA £ glemz 1247 LAl REET}
Packard TriCarb liquid scintill-ation counter®= 8t
Ales A% BE 9ld AL Lowry 59
o2 ek (*Hiligande) F8AZg) i 2
A BRSS9 F8S LIG-AND T2 78& 0|83}
43t} o] X2 I3#:L2 nonlinear leat-squares
curve fitting algorithm& ©143% o= shi &2
1 oo A FAE FA AAT § e Aol
ThE #4] W) vlmdte] o Wk S Za 9l
t}h &R Sol AP H(specific binding) 4l
A% (total binding)S AHEE7] Wil Soldg=
< F37] 3k v ol d¥#H(non-s-pecific bind-
ing) & AT ZH op7|€d & e LA AT T+ o
o, FEA AT A Jdy) IR A7} 2t
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theA Fo] FolArz 349 gueld F2 Yg
G A Relo] @ FAe) ATE 48T
o, F49 fittness?] AL AR 5 Aon

Z ZHo] F 7l ol 71e71E 7HE W Aol e

g S gAlel 571 # AU 28w Zztel A
ARH 52 2 5 A=S sk Hojoh

w2 ¥ g
Thebaines trifluoroacetaldehyde®t 90°CelA

benzene -&ulldloll A 24X 59t sealed rube SrllA]
A3 3o A} Hetero Diels-Alder adduct(1)& &

Rt Scheme I). ol TZE spectroscopy date® A
HBY proton NMRAA (1)¢] 388 &4 w=12]
H-57F 4.57 ppmollA YelLiL, vinyl proton®] 5.60

_ppm% 6.15 ppmell M Y= A2 SIS 1

i o] 3AFEE H-ydrolysisAl717] $13kd Cone-
HCl: THF(1:10) 2.2 -2-2A TAIZE F¢b w83k
88%° TEEE (2)& 483t of e 4
#2912 H-6 O-Me peak”} 3.54 ppmoilA] e }x] &
Loz }IE 5 Uen IReIAM 3460 cm oA
OH719] 54 932E ¥ F ANen 1685 cm A
carbonyl719] 54 Hzag Q08 4 Pt =3
proton NMRelA] H-8 7} 6.54 ppm o2& ©}53l19 1
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BBr3

H0,

Epoxidation

Scheme I— Synthesis of the C.~(1-hydroxy-2-trifluoroethyl)-7.8-epoxy-codeinone and Ci~(1-hydroxy-2-triflucroethyl)-
7.8-epoxy-morphine, C,(1-hydroxy-2-trifluoroethyl)-7.8-epoxy-5-methylthebaine.
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2.98 ppmolA AMEE OH F37} singleto 2 YERd
£ 821599t} Ketone group® Hgd oz #ds}r)
2138l cerium chloride$}t sodium boro-hydrideE
ARS31Y cis isomer(70%)& APAZFIE IR
F23519tH4). proton NMRE dsia® OH =7}
Z}2} 1.64 ppm 3.04 ppmol A} W3t 3.84 ppmol
A H-3, OMe, 2.34 ppmellA] N-Me¥| 2 & #2118
AATh IROIAE 1685cm 9] 712RE7]e] EA 3
Azt AR #A8 4 Ut o)FRA AL cis-
isomerE H-3, OMe9) methyl2 A7 Yt &
TE Ot WsistaA dgste # A3 Sut 1
40192 # M £ FEES 4 F 3G
proton NMRZ 4# 29 3.80 ppmol* singlet®
YEREE H-3, OMe¥ 37} A2} 3 H-3, OH 927}
1.23 ppmoiA 99 w37} A1 4 Ut IReIA
£ 3460 cm oA AsHA EWE ¥ ik Hy-
drolysis adduct{2)°} 30% hydrogen peroxide$} %
52 H20M 8ke-3lY epoxide B (DE 95%
o 582 dojAr} o] IFEL “C-NMRZ Awjn
A Ot Cp peaks 128.033} 145.60 ppmol A LHeERG
© Ao] 61.5 ppm3} 47.3 ppmelA 22 327} U
Epyit}. proton NMROIAE Ce®] carbonyl® epoxi-
de9] deshilding effect® <13l H-77} 6.72 ppm<
2 o]E3I9t} IRYIM+E= epoxide peak’} 1281.87
cm A Beldt 4 ek EE epoxide A (6)
< m-chlorobenzonic acid® H,0& AH:3kd epox-
ide® A=&HoY Cuo YAFNZ m-chloroper-
benzoic acid¥ A=A %9kt Thebained ~78°C
stoll Al n-Buli9®} methyl fluorosulfate® ZAAFZ
5}°ﬂ’\1 HHEAIZ] 3 Aol A mWHEFAIA FHE ()
& Scheme IoA9} Zo] 57%<] 582 At 3
FE (719 &l proton NMROIA A¥Hud H-5,
peak”} 5.29 p-pmelA A}EFA AL 1.74 ppmoll A A2
& methyl peak’} Yebg o2 A 1% & Kt st
FE (8)9) TS S-methylthebaine® sealed tube
oA benzene* trifluoroacetaldehyde® Hetero
Diels-Alder ¥H-& 53l AUt A3E (8)9] F<l
< proton NMRE A 1w d H-57} 1.74 ppmellA Y
Bl v-inyl proton$! H-8 7} 5.50 ppm down
field2 ol5stgich g (9)9] AL IFHE )
THF$} HCIZ 3417 wH8-3led A1t} proton NMR
2 A9 B™ H-6, OMe peak”} 3.54 ppmollA] Al2HA]
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Table I — Comparison of binding affinities of selec-
tive ligand, three Diels-Alder adducts of
thebaine and morphine, a prototype anal-
gesic opioid for three major types of opioid
receptors M, & and x in guinea pig coryex
membrane preparation

Affinity constant (nM)

Drug  PHIDAMGO) S(CHINTD  «(CHIUS9
DAMGO 3.2+0.1 ND ND
NTI ND 4.2+0.2 ND
Ue9 ND ND 6.7+0.3
6) 142.6+4.2 4356.31+210.5 4784.6+152.1
10 2531.7+112.1 3654.6+215.4 3793.3+118.5
Morphine 3.1+0.09 576.9+9.7 494.2+15.8

Experimental condition of opicid p~, 3~ and x opiocid
receptor binding weresummerized in table 1 in
“Materials and Methods™. Affinity constant (Kd or
Ki, nM) was calculated by a computer software of
nonlinear curvefitting algorithm(LIGAND). Each
value represents the mean with SEM from at least 3
independent experiments performed in triplicate.

32 TROIA 1715 cm™'o1A carbonyl 54 =25 3381
em oA Z3 Frulrt SEEA W39L 31T 5
AAt. = 3AFE (1008 47 A3t SFE (99
30% H,0,% FFE AHEsle] 90%9 22 4%
t}. proton NMRZ 4t#2d H- 57} 1.80 ppmeil A 3
2153 [RAIME 1293 cm oA SH1% 5 AT ©]
2 44 FEE 6)7 (1008 AFHoz T3
TG ARE HAE7 Y3l Q83 A5t
2 F4q3% 5 10, 20, 30, 45 2831 608 Fll tail-
flick test® HAI5HEth SFE (6)F (1002 AFAL
2 RIS ) §Fo)EH o2 5L FEAF
< Eelsigirh.

MN2e NEAY 2L 3td F4F (6), (1002
thebaine? Diels-Alder adducts®] opioid p, & 28]
B x &R e Az FAsR (6) CH)
DAMGO$] A%< morphinedl #8143 tha s}
A AAse p LA st vlnd 2o FsEE
72+ By om, PHINTI £ PHIU69Y #8442
ﬁ* Ae) GS v)x]x] E3ke} p-opioid G-l A
XS 238 AARIAY (6)9 Z opioid 489
FHELE uFEA% 8 e w5 EA ol Ui 218
Bl & 30808 Afol& Kol pot 8 = x gAY T
H5E 7HHo2A R MY ush= ZoR
oFEo] Kzhg-o] 7hokg 913 o AETEXTE S Ao
2 Aladrh
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