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morphine DVAMERZZOMTEEEZ OEDT (1) RTHOLINIENERINTH S, B
£ 20 B/C BOFEASII cis-decalin FIT & 3, '

TERBEPRBRICHE S N TR A ABRHED morphine JLA#HIE TR T D B/Ccis &1 S LRI
DHEITEBINTV S, —F, morphine &% D4-5 ether %74 &% | omorphinanE ¥ i 51> T B/C

(2a) (2b)
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cisfy UF trans DT R/LASH(2a), (2b) HIAER S LTV 3 252 D4 B/C trans ¢ N-methylisomorphinan
RIbEY (2b) A RERIERZRTCEBHLN TN B,

X H iz morphine kD C B4 BIZE L7 6,7-benzomorphan Z{LAMICHEN TS 5 M KT 9 AL
@ Alkyl # s hydroaromatic I8z DU T trans B 474 & % (3b) B DLAMHSTEE B 5,9 -cis-dialkyl
& (Ba) XD BMOEREAARTEBEIN TV S,

$€ - T B/C 18 trans A @ morphine & #& (transmorphine 1) OARIBHER L D ZOEEERICE
VT HROEBR SRR S I TR,

=T Gates 23 trans-dihydrothebainone % B ¥(L L T#E 5 5% dibromoketone {k% 74 Y TH
BE L 4-5 ether #4552 LF D trans-morphine B DA 285 LT 5,

E#1Z 6,7-benzomorphan (LA # D AREHLICHEFE SR, 9-methylene-6, 7-benzomorphan D hydro-
boration |z 1F % 9 fif methylene i~ (D borane O {AiERMWIMEREL, CHICOOTELK
FEMZ, 20BBEHOILICTAESHEE . DT % morphine &/l A4 #1C )5 L morphine
B D 8 —14"FEHE &~ DL {&H BN hydroboration | J 1) trans-morphine B D &RRICHEE L1z,

w1 =

9-Methylene-2,5-dimethyl-6,7-benzomorphan (> hydroboration

l) Bz Hs TSC[
oH 2 Ha05 H202
g -
N—CHj; N—CHj3 N—CHj

CHZOH CH, OTs
®

LiAlH,

CH3"
N—CHj

Chart 1
CHj

™
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9-methylene {t, &4 (4) D&% diborane iz k 2 hydroboration % 77 150\ TEB(L K ERILEE
Mil7z& ¢, 9o hydroxymethyl fkop AR5 2 Fi oD diastercoisomerd % — W ic— i KE DR AL
R (5) »BH 507, (5) i3 p-toluenesulfonate (6) % %% T 5,9-dimethyl {k (7) iIKFHE T % & F-2,5,
9-trimethyl-6,7-benzomorphan D& Ric—FK L7z, #- T (5) @ hydroxymethyl iZFBAIT, 541
@ methyl & {3 hydroaromatic 3BT D T trans O RICH 2 EHHIA L7z,

% 2 =

2’-Methoxy-9-methylene-2,5-dimethyl-6,7-benzomorphan ¢» hydroboration.

# %2 EFL o hydroboration (€ 13 A ik BikicEKE b b hidBZ o RIEhic BT BEX
JRF~ borane OEALICHEINT 2 D&M Lz, SEF/LA P hydroboration % KA L 7o Hlid
OB, REAFEES ~ O hydroboration & B#[EF~ 0 borane ME DFAFKICD Tk
CTNETRHAERASIN TR, ZCTEARBON ARG EEOBES 2-methoxy [FRK (8)
ICD & FEMICRET Lo

1 %=}, borane DK G

CH,0 CH30
1 mole 1/2 BoHg

or C5H5N'—>BH3 70°

CHy- - CHg ABHs
N—CH; Ht N,
CH,4
CH, CH,
(8) Chart 2 9)

9-methylene (L& (8) IKF FF e Fu7 7 vh¥E VO borane ZHEAF 25, XiZ(8)EY
£ )V pyridine-borane %~ v+ »th 70° i€ N# 3 % € &1C & ) 9-methylene-benzomorphan-borane
(9) %28/,

(9) OBERZZDIR 27 b VITHRNTRAIZE D v_g 2270cm™? 2370cm™ J 1} >= CH, 930cm™"
DENEZHF T 2H, BRICKZIMKSRT (8) WENETHESINIFEE,OFEHL 2 1,

HWE->T (8) 1K=V, borane ZEH & L 5 & REGFIE A ~ D hydroboration X 1) & ERFF~
@ bonrane QEAIHIET L, (9) HETHRT B HEBHRI NI, ‘

%28 AE borane K

(8) €7 b7k Fu7 7 viiBRE @ borane A U7tk HO, BILEFTI D LEARESE LT
2 & @ 9-hydroxymethyl f& (10) (11) MBSz,

DD bERIERA (10) » 5 p-toluenesulfonate % & THE L 7z 5,9-dimethyl /& (14) % 2’-methoxy-
£-2,5,9-trimethyl-6,7-benzomorphan QEFIC—FK L, —HKEOEILER (11) LOREBICGEE Lk
5,9-dimethyl {& (15) I3 2’-methoxy-g-2,5,9-trimethyl-6,7-benzomorphan (D% Bic —%% L1z, #-TE
&R (10) o hydroxymethyl 23 B BLAL T 5 fit® methyl E * |3 hydroaromatic Bz % trans,
(11) ©ZNiF a BHLT 5 AL methyl B &3 EREIC cis OBRICH 2 BERHRI 1L,
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®)
Chart 3

1) excess BoHg
2) Hz0, :
lu% e R
CH30 CH;0
CH3 T CH3 --
N-CH;
CHZ/BHz CH;0H CH0H
(16) (10) 1
H* H,0, TsCl TsCl
CH;0 CH;0

CHj*-- CHa--
3 N—CHs 8

CH,B(OH), CH,0Ts CH,0Ts
17) (12) (13)

LiAlH, LiAlH,

CH,0

CHy---

N—CH;

CHj
(14)

>3 ORIEDIEEREICOVTERLROS E L #iw LT

B AR OBEIICAERT 2 hERIZE LTSI LB Y 9-methylene-amine-boranefk (9)
TH VBT S BE D borane | & % 9 fif methylene H DI BT 4 {5 amine-borane JZE D 72
WAELEEE ST TS OT less hindered 0 a fliA 5 cis N THET L 94-hydroxymethyl {k (10)

EFRFEERE UTERT S EEBE LI

DVTC ORIBTREIAT 2 hEHEIC OV TREZMAZ QIR X< 7 pov (FA1Z B-H 2300,2400
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BH3
,CHz by ¢CH2
CH;—N CH3—N
24
CHj CH; gy,
OCH,3 OCHj3

® ©

CH,0H

CH;
Chart 4

OCH;

(10)

em~,0-H &, >=CH,, X), JLRAHE, 5 FEUEMES» O Z OG> FREALD amine-borane
A (16) TH 5 FLFER L (chart 3) N ZE Nk L T 9-methylboronic acid FFEK (17) 2
7o (IT)IZEBRILKERR{LZTTIE S & 98-hydroxymethyl (K (10) BE Sz, (16) DT & &4 FHE
i3 9 A7 alkylborane J3 8 FALICRNTOAARET H % 2 5 Ll EO#ERIT (10) © hydroxymethyl
Ho LB EBICHEIRET %,

BH, CH, BH; CH,BH,
CH3—N H CHs;—N H
CH,4 CH,
OCH; OCHj3
(16) (18) Chart 5

& T alkylborane {k & LT (18) BT HFREMILEY (16) DR LN LICREDY
L fz mechanism it — RFEST B EL 5N 5, £ TIRIKHE | H5 T/ methylene-amine-borane
t&Y (9) ZEFEE & L, Zhic hydroboration % % L 7z,

ZORKRCOBLPROMEHE L LTRICE N EEKEOS FRRMILAY (16) KBLNh5
HAERRL 7o 0 - T (16) OAERIZ—HAR U7 (18) ELA MHRO LA BEE D 72 )i borane
W - TLEER (16) ~"E#TEHDEELIOND,

#3147 2'-Methoxy-9-methylene-2,5-dimethyl-6,7-benzomorphan-borane ¢4} F P hydroboration

Floz &< (8) Di@E diborane iz X 3 hydroboration 3 55173 2 2 # T~ borane OFIALD
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Chart 6

CH;0 CH30 CH,O CH30

1) B, H
BH, 2; Hzos
CH,- 2U2 CHs- CHj-- CHj-- _CH3
N—CHg N—CH; + N—CHz + N
v : BH,
CH, CH,0H CH,0H CH,
) (10) (1 (16)

29, 1% 30%

DI —FINC B RELERT B LEEAONE DS, »> 5EREF~OEADEIRAET O hydro-
boration 73SEHE 3k % 72 513 C DB borane (3 8 [llh> 5B E L T 9a-hydroxymethyl ko A ik A5
BIhs,

X T amine-borane {3 fn#kic & % borane DRAETHE LT Bydroboration OEBIIEAIN TS,

3R’'CH= CH

NR,BH, _4, 14 B,H, - NR, * (R'CH,CH,) B+ NR,
p—

Z T EE|I 510 - methylene-amine-borane {144 (9) IC%E U, ChEHMTT =Y —vih
150°ICinZh UfREEE 2 borane k- TR~ FHR O ERASFHER LY, WHEE amine AQ
hydroboration %3 % 77,

Chart 7

CH50 CH,;0 CH,0
_hatse ”
- 2) H,0, + (16)
3 -
N CHs —CH3 N—CHs
1

CH,OH CH,0H
(10) (an
) (9) > 26.59%, 9.29,
2) (9) 100 fold dilution > 34.6% 17.4%
3) (9) +2mole(8) — — »>28%* 35.59,
*(9) kDR

ZORRIIHEYED 9a-hydroxymethyl (K (11) #4232 FE MDD B MFIAMR T O RIS K U &Rk
amine (8) DIETICROTIZ % (k& (11) OERESEMNT 2F2EYD, THEYD % KOERL
DSAEBER amine ~D borane DHBIL L5 bDTHIHELHER LG,

T DEBTHIC 9g-hydroxymethyl (£ (10) DERMBED SNZ MBI LOEBRERS 5—
}#Z 8 > methylene-amine-borane {£44 (9) ~D a flH & D borane OHE|IC L VAR TS D&
ZZbNb,

— 316 —



B ARG Tl amine-borane (9) K S ##E amine (8) ~ D competitive ¥ borane O fnic & - T

Chart 8
BH )
I _CH;
CH;—N
A
CH3
OCHj,3
9)
BH,
CH,
CH3—N
CH3 24
Hj
OCHj,
CH,OH
CH3—N H
CH,
OCH,
(10)
CH30
CHj -
CH30
1) CsHsN—BH; /70

CHg

Chart 9
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CH3—N

CHj +BH,

OCH;

CH3;—N

OCH;

CH3—N

OCH,

(11)

BHj3
7
N-—-LHa

CH,
()]

CH,0H
(10) 399,

(11) 23%



chart 8 {TiR4 &K 984k (10) RUMA Yotk (11) ZERT 2 bDEELLNG,

HMARGTHERE L L TRIKES N L EROS FREMLEY (16) 2BI4 L 7.

RHIC 70° THFIL - f= pyridine-borane |z & % hydroboration % 150° T L, < DK 98 KU
9a-hydroxymethyl {k#% %k 41823 ¢ L8 Hisk 7z,

Wic alkylborane I EIRICHANTH A4 DEBEAKIBETIR D EBNHMENTHEDOTTRROT EEH
EA% F7 12U A4 4 hydroboration |2 #51F % 9a-hydroxymethyl & (11) DR A 94-alkylborane £ D
BEALICE B DT FHBEY KGO steric 7icontrol [t K2 bDTH B HEECHERL 12,

CH30 CH;0
CH,30. +
CH3' N_CH CHa"
CH 1) excess BoHg T N—CHs
3" N—CH; 2)A150° f
3) 0, CH,OH CH,OH
CH, (10) 21% (11) 19,
(8)
Chart 10

CH,
(16) 58%,

BH,

% 3% trans-Morphine B2 DA K

3k morphine Z/LAY D 8 —14_EHE D DEMETTIC BV TRAKFZROHING 8 M SO —H 1
IZ B/C cis RILAYMBERT 2FEBHMON TS, £ TLEEL /A 9-methylene-6,7-benzomorphan ¢
IR 4 A hydroboration O RZ C MITIGA L a il & @ borane O NiC & 3 trnas-Morphine 12
DAEBRICTEII U 7o

# 115 Desoxycodeine-D ¢ hydroboration
F bF &k Fo 75 viiiEE diborane iz L 0 desoxycodeine-D (19) » hydroboration %775 5 & 25 2 K
il O BUG T3 BUC desoxycodeine-D-borane (20) 28512 & w & - 7 SZild LIS Rl UG S €70 O Hag
B LK BERLETT 18 5 & B D trans-8a-hydroxydihydrodesoxycodeine (21) 4318 &1, # & o dihydro-
pseudocodeine(22) (B/C cis 84-hydroxy{k) S RIER & L THE S A7, (22) 38 E D HIRTHE Uiz 5
IC B ORIk & L Ttrans-dihydrodesoxycodeine(23) 7378 &, 1 % D& i3 (21) 7> 5 p-toluenesulfonate
CHERETAR LI bDE—BT 2RI L DR L. '

B E E R A (21) {3 less hindered @ a {7 5 @ borane @ cis N L VAR LIcdDTH DWE
DEIEAKR(22) 1 8 WD 5D cis N X 5 DT H - THD benzomorphan b &4 T DT fif RER D
MRLEILI-HLTWVD,
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Bylg 2hr

[ S

HY
N—CHj

Chart 11 O

(19)
1) ByHg 115 hr
2) Hy0,
3) H*

(26) ‘ (24) R=Ts
(25) R=Bz

Chart 12

ST (21) KT (22) O benzoate % &% L benzoate rule 0iEfl A A (21) @ benzoyl {bicfk
ABFHOLEDY 7 MIA(—109°) TH VD, (22) v 7 FRIE (+207°)ThHsEm5 )0 G
DI ECE 12 (R) KBEEIX a AL TH % 3% 72 LAp w7z, hydroboration-H,O, B84k St cis-hydra-
tion TH A0 5L LOKEIL (21) © Cy, fKED a AMOMENIEN L2 dDEEI N5,

% 21fy trans-Morphine Bt J ) cis-Morphine £~

trans-8g-hydroxy {& (21) ¢ Oppenauer Eg/{iC X ¥ dihydropseudocodeinone (B/C cis) (27) psi5 ¢
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ntz, : .
COLOREREDOHBTHEE L. #t-T (27) OEBRBREDOT7T VA VHEEHETT CLLDR
HEAZEZBZLEBDTH S,

27) (19) (28)

Chart 13

(29

7 trans-8q-p-toluenesulfonate (24)> 2,4,6-collidine th > BiHk T I 1c & 1) desoxycodeine-D7(19) J
U trans-47-desoxycodeine (28) %15, k4 #EMRITIC & » T dihydrodesoxycodeine-D (29) K () trans-
dihydrodesoxycodeine (23) %157z, #%&I125ED (24) @ LiAIH. BiTic X 2 A E—B U,
Pl LT (21) »oBEmO 8 —4-EHALEY (19) XU B/Ccs Riba&# (27), (29)
NREONLERELD (21) OEAREREZHERLALD 25 @ dihydrodesoxy {& (23), (29) »iBiic C,
AL DBENLD H% FIC T 2 epimer Th % HEW 5 7CT 5 ED k7,
trans % (23) R cis & (29) ® NMR 27 PO K IZHEZICB TS CEBO geometry D%
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Fig. 1 NMR Spectrum of trans-dihydrodesoxycodeine (23)

Fig. 2 NMR Spectrum of dihydrodesoxycodeine-D (29)

T™S

EETIRTUTE IUTTIPUITI FF TN NI TR FUTEUITW VU DU TETIVE IPUTEUNEEL IVETU FEOVY FRUTE IO
3 4 5 6 7 8 9 10 ppm.

in CDClg (60 Mc)

WESSEZEBTFDONDE, HIb ¢t 8~ 9L C-CH,-C fafii* F L VBFDO Y7 F 05 (29)
Tid 8~97 MLICIED » AR LT 5 55(23) Tid © 8. 3MUL% peak &4 3 mountain IR &
7FVEFKRT 5,

H C ring
CH3;—N . CH3—N
C ring
0 0O
OCH3 OCHj;3
(29) B/Cecis (23) B/C trans

IR (29) TRAVE VRICHT 5 geometry ODEIC L D4 DEBBIEY 7 +FABF LT C
BEOBTH (23) TRAVEVyRER YAFIIGENR UAFEEICBLNS IDIEHIBICY 7 b
LEWIEL LI ZEY 7 P DEEZRT SDEELOND,

G B

9-methylene-6,7-benzomorphan {t, &4 ® hydroboration M 37 {k 4 B ¥ ic R & #0% % O RE% 1Y
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ST BEMME I, ik morphine RILAYICIEM LED 8 —14 L Z B A~ DILIKE R
hydroboration |z & ¥ trans-morphine Zg D ARRICKII L 120

BXOEERROEE

Morphine (TI) @ B/C B o#E4 13 cis-decalin FIC % % A8 morphinan ) B/C B4 cs 4D b
DL trans #FESD(LEHDIN 6,7-benzomorphan R BT & S-alkyl & 9-alkyl & s hydroarmatic
BT uans BREAZ L2 DM cls BEDODDL Y bBRVERERERT, RERZCOBADDS
cis-morphine Z D & D & DEFBIER O LK D BB T trans-morphinelg D SRR FHEE T - 7o (1) I
9% BH, O KL Z FHICHI Lico 7 BHe 3 NIKENT S, TOAZEHKAIERTS
BH;idFE UL Ta- Ml XOEH LT B-CHOH (kx A U, X, II-BHs BALA#OEMINEATI
A MOEB2IEOOT BH, i3 4 fild 5RIGL a-CHOH fZ 41U 5,

CORGEFALT (M) 6 (V) 2AKRT 2 EBHNKI, COSDRIIIET B cis- X Dk
HILEBHREET 5,

¢ QR JHIE trans-morphine BA AR 2 DICERALHETH > TEVE v REHFOAK KEE
THEMKTH 5,

@O (I1) (I11) v)

Do TAMXBELELOFEMHILE UTHESS SO LAD S,
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