[(4E 3] vhek FF
7b. Telers #Elo] B WEL E A2RA2EINE T2 g oho

S| =4 a9

1 &7 H] FAHH(RH e gu = FUHF A (Papaver somniferum
L.), S3H=Z MEAE tAl(Papaver setigerum DC.) &
ululH| 2 B 2hE o}E (Papaver bracteatum)

2 ol FAnle] AF(HIT) ol A E A olE 7 A.
thak, ook o g JhEdk A A9

3 17+ I7F BE[GEAR): dPEIAEEH0H)e e AESs dd
the] ol grk, daud - m7kel H o dad AR AR
o] BF AAHE <& A9




. TekekE #Eel B WEL A2xA2EIHE HPete vkt
W AzA2E S SEa vieke thge] A% 1 A wu.
:rL 3T o) o) M u = R B AN
l?— T o :9:]’—1 o -1 '?LJ—
(5a,7a)-7-[(2R)-2-hydroxy-2-pentany!l |-6
1 | ol E =3 (Acetorphine) -methoxy—17-methyl-4,5-epoxy-6, 14-ethenom
orphinan-3-yl acetate
(5a,6 a)-3-(benzyloxy)-17-methyl-7,8-did
2 | W& 2 23 (Benzylmorphine) Y Y
ehydro—4,5—epoxymorphinan-6—-ol
methyl-(1IR, 2R, 3S,5S)-3-(benzoyloxy)-8-met
3 | @7} (Cocaine) hyl-8-azabicyclo[3.2.1]octane-2-carboxyla
te
({(E)-[(5a ,6E)-3-methoxy-17-methyl-4,5-¢
4 | Z=54(Codoxime) poxymorphinan-6-ylidene]aminotoxy)acetic
acid
5 | HlA&X =23 (Desomorphine) (5a )-17-methyl-4,5-epoxymorphinan-3-ol
6 g 3 = =2 X =2 A|(5a,ba)-17-methyl-4,5-epoxymorphinan-3,
(Dihydromorphine) 6-diol
Ecgonine:
(1R, 2R, 3S,5S5)-3-hydroxy-8-methy1-8-azabicy
clo [3.2.1]octane-2-carboxylic acid
- . : o ofgfe] 7| EFZE 7FAaL, R YA th<
araBegonine) - B | 018 slge g3
A. owk, HE 1HE HEE 6
Tl wee e ema || ETE K
e T O RI1: €Z4SA7 OH, NH2
fFeAe At A at7lopyl®
1 O R2: S, A7)0
Ry o}l 7]
O R3: &, &7
Owg, | ¥ a Rell 4 2o A7 7
| s AsnE ¥9
(5a,6B,14B,18R)-18-[(2R)-2-hydroxy-2-p
, entanyl ]-6-methoxy-17-methy1-7,8-didehydr
8 | E=3(Etorphine) Y )
0—18,19-d1hydro—4,5-epoxy-6, 14-ethenomorp
hinan-3-ol
(5a,6a)-17-methyl-7,8-didehydro—4, 5-epo
9 | sz (Heroin) Y

xymorphinan—3,6-diyl diacetate




(5 a )-3-methoxy-17-methyl-4,5-epoxymorphi

10 | 3| =& 5= (Hydrocodone)
nan—6-one
1 B EE R 2I]E (5a,6a)-17-methyl-4,5-epoxymorphinan-3,
(Hydromorphinol) 6,14-triol
_ (5 a )-3-hydroxy-17-methyl-4, 5-epoxymorphi
12 | 3| =2 X =2 (Hydromorphone) yErony Y POXYIOTD
nan—6-one
13 ey s=3 (5a)-6,17-dimethy1-6,7-didehydro—4,5-epo
(Methyldesorphine) xymorphinan—-3-ol
” L=k RN R =] (5a,6a)-6,17-dimethyl-4,5-epoxymorphina
(Methyldihydromorphine) n-3,6-diol
_ 3-Hydroxy-5,17-dimethyl—-4,5—-epoxymorphina
15 | W E<E(Metopon) Y Y Y PORYIOTD
n-6-one
(5a,6a)-17-methyl-7,8-didehydro-4,5-epo
16 | =23 (Morphine) ) Y Y b
xymorphinan—-3,6-diol
(1S,4R,5R, 13R, 14S, 17R)-4-methy1-12-oxa-4-
17 EEd-ql-&Alol = azapentacyclo[9.6.1.0%%.0>. 0" ®¥]octadec
(Morphine-N-Oxide) a-7(18),8,10,15-tetraene-10, 14-diol
4-ox1de
(5a,6a)-3-(benzyloxy)-17-methyl-7,8-did
18 | W] =3 (Myrophine) Y Y Y .
ehydro—4,5-epoxymorphinan-6-yl myristate
3-methoxy—-17-methyl—-4,5—-epoxymorphinan—-6—
19 | Yz 3ZdNicodicodine) . Y Y PORYIOTP
yl nicotinate
(5a,6a)-17-methyl-7,8-didehydro-4,5-epo
20 | YzZE =23 (Nicomorphine) i Y o .y P
xymorphinan—3,6-diyl dinicotinate
(5a,6a)-7,8didehydro-4,5-epoxymorphina
21 | =22 =23 (Normorphine) . Y PORYIOTD
n-3,6-diol
(5 a )-14-hydroxy-3-methoxy-17-methyl-4,5-
22 | 223+ (Oxycodone) Y Y Y Y
epoxymorphinan—6-one
_ (5a)-3,14-dihydroxy-17-methyl-4, 5-epoxym
23 | = A] 2 Z3E(Oxymorphone) . Y Y Y PORY
orphinan—-6—one
(5 a )-3-methoxy—-17-methyl-6,7-didehydro—4
24 | ¥} (Thebacon) .y Y Y
,b—epoxymorphinan—-6-yl acetate
(5a)-3,6-dimethoxy-17-methyl-6,7,8, 14-te
25 | ©l1}9] (Thebaine) Y Y

tradehydro-4, 5-epoxymorphinan




26

ol e sl == ]l
(Acetyldihydrocodeine)

(5a,6 a )-3-methoxy-17-methyl-4,5-epoxymo

rphinan-6-yl acetate

27

4921 (Codeine)

(5a,6 a)-3-methoxy-17-methyl-7,8-didehyd
ro—4,5-epoxymorphinan-6-ol

28

Ysl==Z3H ¢l
(Dihydrocodeine)

(5a,6 a)-3-methoxy-17-methyl-4,5-epoxymo
rphinan-6-ol

29

o€l 2 =3 (Ethylmorphine)

(5a,6 a)-3-ethoxy—-17-methyl-7,8-didehydr
0—4,5-epoxymorphinan-6—ol

30

v
0

I (Nicocodine)

(5a,6 a)-3-methoxy-17-methyl-7,8-didehyd

ro—4,5-epoxymorphinan—6-yl nicotinate

31

=23 9?1 (Norcodeine)

(5a,6 a)-3-methoxy-7,8-didehydro—4,5-epo

xymorphinan—-6-ol

(5a,6a)-17-methyl-3-[2-(4-morpholinyl)e

32 | 329 (Pholcodine) thoxy]-7,8-didehydro—4,5-epoxymorphinan-6
-0l
olgflo] 7| ETZE JIA L, R YA TS
d-Salo]= EI 43 olmi 2H87)E 7= B2 F A
TEE A RER FiA - RS R
33 | ek, EX 15E HE 67149
A EER PR A2 A o
o ) o -CHo oL
HO = \R

o2 E2d

(5a,6B,14B,18R)-18-
[ (2R)-2-hydroxy-2-pentany!l |-6-methoxy-17-

34
(Dihydroetorphine) methyl1-18,19-dihydro—4,5-epoxy-6, 14-ethen
omorphinan-3-ol
) ) 6,7,8,14-Tetradehydro—4,5 a —epoxy—-6-met hoxy
35 | 28] 3491 (Oripavine)

—17-methylmorphinan—3-ol




t}
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"elebR Bol B WE.

A2zA25 =] gt whok

H A2xA 25 e st vl O Y O dF=E .
T _ L
o 1 s}ty
6-(dimethylamino)-4,4-diphenyl-3-heptanyl
1 | olAl e W E} = (Acetylmethadol) Y pheny prany
acetate
3-allyl-1-methyl-4-phenyl-4-piperidinyl
2 | d=ExZd(Allylprodine) .y Y pheny pip Y
propionate
. oA e W ElE (3R,6R)-6-(dimethylamino)-4,4-diphenyl-3-h
(Alphacetylmethadol) eptanyl acetate
(3R,4S)-3-ethyl-1-methyl-4-phenyl-4-piperi
4 | &3be) > 2 (Alphameprodine) . ) Y Y e PP
dinyl propionate
(3R,6R)-6-(dimethylamino)-4,4-diphenyl-3-h
5 | &3} E}= (Alphamethadol ) d pheny
eptanol
(3R,4S)-1,3-dimethyl-4-phenyl-4-piperidin
6 | &y =2 (Alphaprodine) . Y ey PP Y
] propionate
ethyl 1-[2-(4-aminopheny!l)ethyl ]-4-
7 |otdd#ld (Anileridine) Y L preny Y
phenylpiperidine—4-carboxylate
ethyl 1-[2-(benzyloxy)ethyl ]-4-phenyl
8 | WAIE] Y (Benzethidine) y. . ORI e
-4-piperidinecarboxylate
9 H EFA Y W Bl = (3S,6R)-6-(dimethylamino)-4,4-diphenyl-3-h
(Betacetylmethadol) eptanyl acetate
B _ (3R,4R)-3-ethyl-1-methyl-4-phenyl-4-piperi
10 | Wl EbH| 32 2 9 (Bet ameprodine) , . Y Y preny PP
dinyl propionate
(3S,6R)-6-(dimethylamino)—-4,4-diphenyl-3-h
11 | W e} E}= (Betamethadol ) Y preny
eptanol
(3R,4R)-1,3-dimethyl-4-phenyl-4-piperidin
12 | HlE} 2 29 (Betaprodine) ) Y pheny pip Y
] propionate
4-[4-(2-ox0-3-propionyl-2,3-dihydro-1H-ben
13 | A E2}v| =(Bezitramide) zimidazol-1-yl)-1-piperidinyl]-2,2-dipheny
lbutanenitrile
2-[2-(4-chlorobenzyl )-5-nitro-1H-benzimida
14 | 22 Y EAI(Clonitazene) . Y .
z01-1-y1]-N,N-diethylethanamine
5 dAEZRgn = (3S)-3-methyl-4-(4-morpholinyl)-2,2-diphen
(Dextromoramide) yl-1-(1-pyrrolidinyl)-1-butanone
N-{2-[methy! (2-phenylethyl)aminolpropyl }-N
16 | ot 2u = (Diampromide) Y pheny Y propy

—-phenylpropanamide




17

ool & E] gH3

N, N-diethyl-4,4-di(2-thienyl)-3-buten—-2-am

(Diethylthiambutene) ine
2-(dimethylamino)ethylethoxy(diphenyl)acet
18 | tJ W= A= (Dimenoxadol ) Y Y yACIPREIY
ate
19 | ¥ 3 el (Dimepheptanol ) 6-(dimethylamino)-4,4-diphenyl-3-heptanol
%0 oo e -l N,N-dimethyl-4,4-di(2-thienyl)-3-buten-2-a
(Dimethylthiambutene) mine
o1 O SAHERE g o] E ethyl
(Dioxaphetylbutyrate) 4-(4-morpholinyl)-2,2-diphenylbutanoate
59 o ¥ 5 A g o ethyl 1-(3-cyano-3,3-diphenylpropyl)
(Diphenoxylate) —-4-phenyl-4-piperidinecarboxylate
23 | t]3 3}+=(Dipipanone) 4, 4-diphenyl-6-(1-piperidinyl)-3-heptanone
o of &l v & E] o} -l N-ethyl-N-methyl-4,4-di(2-thienyl )-3-buten
(Ethylmethylthiambutene) —-2-amine
2-[2-(4-ethoxybenzyl )-5-nitro-1H-benzimida
25 | o) EYEA(Etonitazene) Y ) Y .
z0l-1-y1]-N,N-diethylethanamine
ethyl
26 | ol EA8ld (Etoxeridine) 1-[2-(2-hydroxyethoxy)ethyl ]-4-phenyl-4-pi
peridinecarboxylate
N-pheny1-N-[1-(2-phenylethyl)-4-piperidin
27 | 3Ebd (Fentanyl) — ) Pheny Y pip Y
| ]propanamide
ethyl
28 | FH ¥ d(Furethidine) 4-phenyl-1-[2-(tetrahydro—-2-furanylmethoxy
Jethyl ]-4-piperidinecarboxylate
9 S| =E A E Y ethyl 4-(3-hydroxyphenyl)-1-methyl
(Hydroxypethidine) -4-piperidinecarboxylate
6-(dimethylamino)-5-methyl-4,4-diphenyl-3-
30 | o] &A™ EF=(Isomethadone) Y Y ey
hexanone
1-[4-(3-hydroxypheny!l )-1-methyl-4-piperidi
31 | AIEH 1] = (Ketobemidone) Y ypheny Y PP
nyl ]-1-propanone
32 | Y EHE =23 (Levomethorphan) | 3-methoxy-17-methylmorphinan
(3R)-3-methyl-4-(4-morpholinyl)-2,2-diphen
33 | Yl EE 29 = (Levomoramide) Y . b Y b
y1-1-(1-pyrrolidinyl)-1-butanone
” dEAYA =3 2-(3-hydroxymorphinan-17-yl)-1-phenylethan

(Levophenacy lmorphan)

one




35 | Yl E. 23} (Levorphanol ) 17-methylmorphinan-3-ol
1,10,13-trimethyl-10-azatricyclo[7.3.1.02,

36 | WlEFZ 41 (Metazocine) , Y . Y
71trideca-2,4,6-trien-4-ol

37 | W EF=(Methadone) 6-(dimethylamino)-4,4-diphenyl-3-heptanone

" HEl= A Z2FHA) 4-(dimethylamino)-2,2-diphenylpentanenitri

(Methadone Intermediate)

le

39

et = Al 2T 7]

(Moramide Intermediate)

3-methyl-4-(4-morpholinyl)-2,2-diphenylbut

anoic acid

40

2298 (Morpheridine)

ethyl 1-[2-(4-morpholinyl)ethyl]-4-
phenyl-4-piperidinecarboxylate

6-(methylamino)—4,4-diphenyl-3-heptanyl

41 | =22 H e} = (Noracymethadol)
acetate
2y HEu= ,
42 morphinan-3-ol
(Nor levorphanol )
43 | =2 EF= (Normethadone) 6-(dimethylamino)—4,4-diphenyl-3-hexanone
44 | x=23] 3}+=(Norpipanone) 4 ,4-diphenyl-6-(1-piperidinyl)-3-hexanone
ethyl 1-methyl-4-phenyl-4-piperidine
45 | HE]d(Pethidine) Y Y pHEY PP
carboxylate
HYA AZx=F1EA oo
46 <l ] _] T2 ? | 1-methyl-4-phenyl-4-piperidinecarbonitrile
(Pethidine Intermediate A)
HEY AZFTIHA] 4]
47 ethyl 4-phenyl-4-piperidinecarboxylate
(Pethidine Intermediate B) vETPREETERID Y
48 AE Y AZS7HA A 1-methyl-4-phenyl-4-piperidinecarboxylic
(Pethidine Intermediate C) acid
49 | H}5 <= (Phenadoxone) 6-(4-morpholinyl)-4,4-diphenyl-3-hept anone
N-pheny-N-[1-(1-piperidinyl)-2-propanyl |
50 | #'gd> 21| = (Phenampromide) P y. PP Y propany=ip
ropanamide
(1IR,9R,13R)-1,13-dimethy1-10-(2-phenylethy
51 | Hl\} &A1 (Phenazocine) 1)-10-azatricyclo[7.3.1.02,7]trideca-2,4,6
—-trien—4-ol
52 | ¥ =% 2 3 (Phenomorphan) 17-(2-phenylethyl )morphinan—-3-ol
ethyl 1-(3-hydroxy-3-phenylpropyl)-
53 | ¥ =9 2] ¥ (Phenoperidine) Y Y Yo PREnY IPTODY

4-phenyl-4-piperidinecarboxylate




ethyl 1-(3-anilinopropy!l)-4-phenyl-4-

54 | 911 %= (Piminodine) L
piperidinecarboxylate
o , 1'-(3-cyano-3,3-diphenylpropyl)-1,4'-bipip
55 | Mg Eg) = (Piritramide) . .
eridine—4'-carboxamide
o ) 1,3-dimethyl-4-phenyl-4-azepanyl
56 | X =2 3N EFA (Proheptazine) )
propionate
- o 1sopropyl 1-methyl-4-phenyl-4-
57 | =98] d(Properidine) , P o
piperidinecarboxylate
(9a,13a,14 a )-3-methoxy-17-methylmorphin
58 | &AW E 23 (Racemethorphan) )
an hydrobromide hydrate
) 3-methyl-4-(4-morpholinyl)-2,2-diphenyl-1-
59 | 2}A E2}m] = (Racemoramide) .
(1-pyrrolidinyl)-1-butanone
60 | 24| X 23 (Racemorphan) 17-methylmorphinan-3-ol
1,2,5-trimethyl-4-phenyl-4-piperidinyl
61 | EglW#H 2] (Trimeperidine) , YT PREIITATRID
propionate
N-[1-(1-piperidinyl)-2-propanyl ]-N-(2-pyri
62 | X =23 2 (Propiram) _ PP ) Y
dinyl )propanamide
63 | =2 H Y= (Drotebanol ) 3,4-dimethoxy-17-methylmorphinan-6, 14-diol
‘ _ 1-(3-cyano-3, 3-diphenylpropyl )-4-phenyl-4-
64 | ¥ =21 (Difenoxin) . .y. p_ ]
piperidinecarboxylic acid
N-{1-[2-(4-ethyl-5-0ox0—4,5-dihydro-1H-tetr
65 | &H#Ed (Alfentanil) azol-1-yl)ethyl |-4-(methoxymethyl )-4-piper
idinyl }-N-phenylpropanamide
ethyl (1S,2R)-2-(dimethylamino)-1-
66 | 92 (Tilidine) Y Y
phenyl-3-cyclohexene—1-carboxylate
o 4-(dimethylamino)-3-methyl-1,2-diphenyl-2-
67 | 3232 A]H (Propoxyphene) .
butanyl propionate
olA e - ul-m e el .
HA = N-pheny1-N-[1-(1-phenyl-2-propanyl )-4-pipe
68 | (Acetyl-al/pha-methyl-| | )
ridinylJacetamide
fentanyl)
- otul-vgd HEld N-pheny1-N-[1-(1-phenyl-2-propanyl)-4-pipe

(Alphamethylfentanyl)

ridinyl ]propanamide

70

3-HEdAEld
(3-Methylfentanyl)

N-[3-methyl-1-(2-phenylethyl)-4-piperidiny
1 ]-N-phenylpropanamide

71

A e} d (Sufentanil)

N-{4-(methoxymethyl)-1-[2-(2-thienyl )ethyl




]-4-piperidinyl }-N-phenylpropanamide

4-phenyl-1-(2-phenylethyl)-4-piperidinyl

72 | ] o]3] e o] 7] (PEPAP)
acetate
1-(4-methylphenyl )-2-(1-pyrrolidinyl)-1-pr

73 | 13 3] 3] (MPPP) i b Y P
opanone
methyl 1-(3-methoxy—3-oxopropyl)-

74 | @lv] HAE}FL (Remifentanil) 4-[phenyl (propionyl)amino]-4-piperidinecar
boxylate
3-[(2R,3R)-1-(dimethylamino)—2-methyl-3—pe

75 | E}3lE}E (Tapentadol) Y TP
ntany! ]phenol
N-phenyl-N-{1-[2-(2-thienyl )ethyl ]-4-piper

76 | E] S #Eld (Thiofentanyl) PRELY Y Y pip

idiny! }propanamide

-vldE e werd

N-{3-methyl-1-[2-(2-thienyl)ethyl ]-4-piper

77
(3-Methylthiofentanyl) idinyl }-N-phenylpropanamide
73 oul-v g E QA Eld N-phenyl-N-{1-[1-(2-thienyl)-2-propanyl ]-4
(Alphamethylthiofentanyl) —-piperidinyl }propanamide
H| E}-3| =S A -3 € el
IEt-3] ] N-[1-(2-hydroxy—2-phenylethyl)-3-methyl-4-
79 | (Beta-hydroxy-3-methylfentan| o ]
D piperidinyl ]-N-phenylpropanamide
y
%0 H E}-3] == A A e N-[1-(2-hydroxy-2-phenylethyl )-4-piperidin
(Beta-hydroxyfentanyl) y1]-N-phenylpropanamide
a1 ge-EF o2 HEd N-(4-f luorophenyl )-N-[ 1-(2-phenylethyl )-4-
(Para—fluorofentanyl) piperidinyl ]propanamide
(N-(1-Phenethylpiperidin-4-yl)-N-phenylace
82 | olAlE HME}L (Acetylfentanyl) ) yip
tamide))
3,4-dichloro-N-((1-dimethylamino)cyclohex
83 | ol o] ol ] X1-7921(AH-7921) , Y Y Y
Imethyl)benzamide
o 2el=debd N-pheny1-N-[1-(2-phenylethyl )-4-piperidiny
(Butyrfentanyl) 1 ]but anamide
methyl
85 | ZF=2 3 e d (Carfentanil) 1-(2-phenylethyl)-4-[phenyl (propanoyl)
amino]piperidine-4-carboxylate
a6 Fed sEld N-phenyl-N-[1-(2-phenylethyl )piperidin—4-y
(Furanylfentanyl) 1] furan—-2-carboxamide
N-(2-f luoropheny 1 )-2-methoxy-N-[ 1-(2-pheny
87 | <AErd (Ocfentanil) ropeny ’ ’
lethyl)piperidin-4-yl]acetamide
88 | o} HHAELL (Acrylfentanyl) | N-phenyl-N-[1-(2-phenylethyl)piperidin-4-y




| Jprop—2-enamide

4-EFQ R ol aNE 2Aehd

N-(4~-fluorophenyl)-2-methyl-N-[1-(2-phen

89

(4Fluoroisobutyrfentanyl, 4-FIBF) | ylethyl)piperidin-4-yl]propanamide

HEg s =2 Fetddetd

| =2t3] Fet B N-pheny1-N-[1-(2-phenylethyl )piperidin-4-y
90 | (Tetrahydrofuranylfentanyl, )
1 Joxolane—-2-carboxamide

THF-F)

N 3,4-dichloro-N-(2-dimethylamino—cyclohex
91 | /§-47700(U-47700)

y1)-N-methyl-benzamide




