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ABSTRACT 

7,8-Didehydro-3,4-dirthoxy-l7lathylwrphinan-6-one (2) WIU prepared by reductive opening of 
the epoxy bridge of codeinone, followed by methylation with Rodionow’s reagent. Reduction 
of the title compound with sodim tetrahydroborate in the presence of cerium(II1) 
chloride afforded a mixture of 7,8-didehydro-3,4-di~thoxy-17-methylwrphinm-~ol (3) and 
-68-01 (4) in a ratio of 4:l f r a  which the 6a-epimer v(u crystallized and converted into the 
acetate (7). 

INTRODUCTION 

In our search for new synthetic pathways to wrphinan-6,8-dienes. we investigated the 

synthesis of 3-benzyloxy-7,8-di&hydro-4lathoxy-17-wthylwrphinan-6-one (1) ’. Thin compound 
m y  be w e d  (u starting material for the preparation of wrphinan-6,8-dienes via the 

reduction of 1 to the wrphinan-6a-ol, followed by the introduction of the diene system by 

analogy with the aynthesis of 6-dsmthoxythebaine from codeine’. 

In order 

m umed 7,&didehydro-3,4-diwthoxy-17-mthylwrphinan-6-one (2) M a wdel compound. 

We wish to report hare a simple synthesis of 2 f r a  codeinone (a),  and the results of the 

reduction of this wdel coqound by a variety of reducing agents (Scheme 1). Results show the 

forration of 7,8-didehydraorphinan-6a-ol 3 and 7,8-di&hydraorphinsrr6~-01 4, both of which 

are suitable intermediates for further studies on the synthesis of morphinan-6,8-dienes. 

to study the regio- and stereoselective reduction of 7,8-didehydrmrphinan-6-ones 
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Model cclpormd 2 can be prepared in  two at- frtm readily sccaaible rodsinom (6). The 

reductive opeaing of the epoxy bridge of 5 vu accapliahed aelectively uing x i n c  d w t  at 

0 .C. The aimilu convetmion of 1 procadad better whsa activated zinc dwt WM u e d  at ro(1 

t-rrture. h e  can note that cocpouad 5 ia  more reactive than tho corwponding 3-baxyloxy 

arulogw 1 with respect to both the nciaaion of tha 4,6arapoxy bridge nnd tba hydroglution 

of tbe C-7/C-8 double bond. 

6: R ' m  MU 1 : R' = CHIPh. R'=Me 

2: R' = I?'= Me 

6:  R'= Me ,R'= H 

3: R'. H,R'= OH 

4 : R'. OH, R'm H 

7:R'= H .d=OAc 

a: 1. Zn/NH4Cl, 2. w m S 3 C l / N m ;  b: NnBS4/CeCl, 

Sch- 1. Syntheaia of 7,&di~o-3,4-di.athoxy-l7athyl.orphinan-6-01~ (3 nnd 4) f r a  

codeinow (6). 

h'aatmnt of 5 with zinc d w t  and .puaow - n i u  chloride in acetom afforded 

quantitatively 7 , 8 - d i ~ ~ - h y d r owy-3mthox~17mthyl.orphin~-6one (thebainone-A, 6). 

The free phenolic hydroxyl group of thebaiww-A vm~ mthylated in order to avoid inter 

forenw with hydride reagent. and to protect it I r a  oxidation. Thin u m  effected with 

Rodiomrw'n reagent (trimthylphenyl-iu chloride .ad aodiu m t h i d e ) ,  giving 2 in 82# 

yield. To prevent the fomtion of tarry oxidation product. the reaction *u carriod out in  a 

nitrogen atmmphere. The reduction of 2, which tmm purified by recry.tallization, yu carried 

out with M d i u  tetrohydrpborate in  abaolute ethanol in tbe p- of anhydrow cer iu(II1)  

chloride, and afforded in 84% yield a mixture of 7.gdidshydro-3.4-dimthoxy-17mthyl- 

.orphio.o-Qol (3) and tbe W-epimr (4) in a ratio of 4:l. The Wor epimr yu iaolated by 

crystallimtion I r a  ethyl acetate, and it proved to be the 6a-alcobol (3) urording to 200 

lllr 'II llQ data. The m t  aiglifitxnt B t N c t W d  differ- betueao tbe 6a-01 nnd tbe 68-01 
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is the m i t i o n  of the C-6 proton relative to the C-5 protom. WS mamred a coupling 

conetaant of 1.4 Ilr between tba 56 proton and the C-6 proton. This i a  in a g r e a m t  with tha 

structure of the a-epimr in which the dihedral angle between R-€16 and R-66 is npprowimtely 

60'. M &pictad in S- 2. In the 6-epimr tbe dihedral angle between 8-56 and R6a is 

about la*, which would cormpond with a coupling conatant o f  5-10 &. 

OH 

3: a - eplmer 4: @ - eplmer 

Schme 2. Nenan projections along the C-5/C-6 atcis of the epiaric 7.8-didahydraorpbin-6 

ols 3 and 4, rupectively. 

W i n g  silicagel chrastography only a mixture of 3 and 4, enriched in 4. WM isolated f r a  

the mother liquor. Due to tha presence of the a-epimr. the coupling corutant betwean If-66 

and RQ of 4 could not be determined unadiguoruly. 

The a-epimr 3 WIU converted into the acetate 7 with acetic anhydride and triethylapiw in 

the p w e n c e  of the acylation catalyst 4-dimthylminopyridine (W)3. fbe allylic acetate 7 

MY be an i n t e d i a t e  in an alternative synthetic route to morphinsn-6.8-diaaen in which 

acetic acid is eliminated with the aid of tetrakis(triphsny1phoaphino) palladiu(0) . 
For the preparation of the morphinan-6,&diene according to tbe procedure described for 

codeine2, 2 should be reduced stereomelectively to 3. Thsrefore, variou reducing agents have 

been a x m i d  for the i-rovmnt of the stereoaelectivity. Lithiu tetrahydridosluinate, 

a l u i n i u  hydride, and diisobutylaluiniu hydride gave the above mentioned epimric mixture 

of 3 and 4 in about the a m  ratio of 4:l. S o d i u  tetrdrydrobomte/ceriu(II) chloride in 

absolute ethanol gave the beat results, regarding both the stereoselectivity and the 

siglicity of the procedure. The dvantageoum effect of cariu(II1) ions on thi8 reduction 

can be to tha Ce3+-catalyzed tomation of bulky triethoxyhydroborate iom5 with 

which the reduction takes place f r a  the least hindered side of the wrphinm molecule, i . e .  

the 6-face. It uam expected that increaming the size of the reducing specien would enhance 

tha ste-elsctivity. Baaver, by employing 1-propanol or 2-propanol M solvent the 

conversion uam slar and incwletc. Other reducing agents such M lithiu tri(terb 

butoxy)hydridoaluinate, lithiu tri( 8ccbutyl)hydroborate (L-Selectride), 9-borm- 

bicyclo[2.2.llnonane (9-BBN) and diborane did not iqrove the stereomelactivity either, under 

the circutancw swained. 

4 

attributed 
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Reactions wore monitored by thin layer chraatography on deactivated ailica, Met-& F2W 
Kieselgel, with dichloraothne/methl/concantmted -in 86:M:O.l M the eluent. 
Detection took place with W ligt ( X  = 254 m) and iodine vapour. Qibb's reagent m used to 

6 detect capoundo with phenolic hydroxyl gmup. . Analytical KPLC mu perforred on a reversed- 
p b e  colra (10 x 0.8 -, N u c l ~ i l  C18, 10 p) ruing a Uatem ksaciates e)-6ooo chrm- 

tographic pup. Detection took place with an BBU BRC 7510 RI-detector. Water/mthmol/tri- 
1 fluomecetic R mR spectra wore recorded on e 

Varian "60 M apectrmter, using deuteriocbloroforr M the solvent and tetrmathylsilane M 

th internal standard. 200 M l z  '11 MM spectra were recorded by Dr. J.A. Ibtslr.  ruing a 

Nicolet WT 200 WE spactrmter. Infrared spectra were recorded on a Bacban IR 4210 
spactrophotmter, cuing KBr disc.. Mms spectra were recorded on e Varian MAT 311A meas 
spectrometer by h. A.B. h o l - K a l b w ,  k. R.N.A. duurrarv and Dr. 8. van da Omof. Optical 
rotstiona were . ~ . u r e d  on a Perkin-Bhr P141 polariwter, ruing a mixture of 
chloroforr/ethanol 9:l M the solvent. Melting points are uncorrected and were deterrind on 
a Biichi 510 melting point apparatru. 

acid W0:W:O.l WM rued M the eluent. 60 a 

7,  k D i ~ ~ - ~ S w t b ~ l 7 w t ~ l m ~ i ~ ~  ( tbbaiwns A, 6) 
Thebaiwns A (6 )  wu obtained f r a  codainone ( 6 )  according to ref. 1. 

7, %-Dide&dro-S, 4-direthwyl7wt~Im~in~-6-aue (2) 

Triwthylphenylaroaiu chloride (10.79 g, 62.3 ml) and sodiu wthoxide (7.4 g, 138 a l l  
were added to s solution of 6 (9.82 g. 32.8 ml) in 300 m1 of anhydrous dioxane in a 

nitrogen atmosphere. The mixture WM stirred vigorously and boiled under reflw. After 1 h 
the starting material had disappeared (TLC, Qibb's reagent and iodine vapour). The reaction 
mixture ma cooled to room temperature and filtered. The ranidue wu wuhed with 50 m1 of 
warm dioxane and the c a b i d  filtretm were evaporated to dryness under reduced pressure. 
The brownish oily residue WM dissolved in 6 ml of methanol. Then 100 m1 of water WM added 

and, subsequently, glacial acetic acid until the precipitate had dissolved again. This 
solution ma extracted with hexane (5 x 50 m1) to remove the N,%diwthylaniline (TLC, Qibb's 
reagent produces a bright blue colour with N,Mdimthylanilins). The aqueow layer ma 

rendered alkaline with concentrated -nia (pE 11) and attracted with dichlormthane (4 x 
50 ml). The cabined extracts wore muhad with 2N lronia (3 x 50 m1) and dried over sodiu 
aulfate. Aftmr evaporation to drynesa, a brownish oil WM obtained which aolidified upon 
trituratim with ether (9.64 g, 30.8 a l ,  94%. pure according to KPLC). 
The c u  WM recrystallized f r a  ethyl acetate giving 3.47 g of 2. An analytical o g l e  
s h a d  m.p. 168-169 %, (a]? -69' (c 1). Ms: M: 313. 'R Mf: 6 2.39 (s, 311, NC%), 3.78 (s, 
311, 3oCILJ), 3.90 (a. 311, 4-09), 5.88 (&, 211, J7,e 9.7 RE, 11-7 and H-8), 6.72 (m. 211, 11-1 
and 8-21. IR: 1670 cm-l (vs, C=O). 

7,8-Dida&dro-S, 4 - d i m t ~ l 7 m t 4 y l r O r p b i a ~ - 6 ~ 0 1  0 )  
A solution of 5 g (13.4 a l )  of csriu(II1) chloride hsptahydrate in 25 m1 of absolute 
ethanol and 15 m1 of toluene ma evaporated to drynoam i n  v m w t o  remove the water of 
cry.talliration. Sodiu tetrahydroborate (1.0 g, 27 a l )  WM Sdded all at once to a stirred 
aolutioa of the anhydrwr ceriu(II1) chloride and 1.34 g (4.3 -1) of 2 in 100 ~1 of 
&nolute ethanol. After 20 min the starting aterial had diaappeared (TIE), and the reaction 
yu stopped by adding 100 m1 of 2N -in (pR > 11). The mixture WM filtered over hyflo and 
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tho midue w. unhed with dichlorrmothnna (16 ml). The filtrate um extncted w i t h  
dichlorortb x 16 ml). The cabinad axtrsctm were wuhd with 2N -im (3 x 16 ml), 
tbm with matumtd modiu cblorida (16 d) and, finally, dried over modiu mulfate. After 
wapomtim of the molnat, 1.12 g (3.6 -1, 83%) of a colourle~ product wms obtained, 
according to IPU a 4:l m i x t u r e  of two capounb. 

Bscry.talliration from ethyl wtate yielded pure 3. M.p. 127-128 .C. [a]? +W* ( c  1). M: 

M? 316. In m: 6 1.71 (2  x d, 18, Jaol,5e 14.6 &, J 6.3 Ec, &&I), 2.36 (m. 38, -1. 
3.48 (2 x t, 18, J6e,se 1.4 Br, 14.6 Br, H6), 3.77 (m. 38. 3 9 ) ,  3.92 (m. 38, 

4-OCE$, (m, lR, Sa),  6.60 (d, 18, J7,8 9.8 Rr, B-81, 5.78 (m. 18, E7), 6.74 (2  x d, 
28, J10.3 Br. El and R-2). IR: 3280 6' (br, Qroe). 

(3 

h. se 
4.20 

6a-Amtcrwy-7,6Mi~3,4-di~etbowyl7mtbyJlorpbiaar,  (7) 
Acetic anhydride (250 pl) and triethylmine (250 pi) mm added to a molution of 200 mg (0.64 
-1) of 3 in 4 m1 of dichloraethane. 4-Dirthyl~inopyridiw ( 8  mg, 0.07 -1) wu added 
and the mixture wu mtirred for 24 h at r o a  temperature. The reaction mixturs wu diluted 
with 6 m1 of dichloraethaaa and poured onto 15 g of crruhed ice. Tbe mixture w. rendered 

mlkdina with concantmted -is (pR > 11) and extracted with dichlorrmothane (3 x 10 m l ) .  

The cabid  extracts mre wubed with ZN -in (3 x 10 m l ) ,  then with saturated m c d i u  
chloridm un i ,  finally, dried over aodiu mulfate. ?be molvent wu evaporated under reducd 
pressure yielding 190 mg of a ye1lowi.h oil. Cry.talliration fra ethyl acetate yielded 70 mg 

(0 .2 -1, 31%) of 7, m . ~ .  146-148 %, [a]? +35* ( c  1). W: M+ 367. 'R W: 6 1.80 (m. 38. 
oamy, 2.38 (m, 38, 9). 3.73 and 3.78 (2 x a, QI, 2 x 9 1 ,  5.27 (m, i ~ ,  II-~), 5.77 (m, 
IR. WE), 6.73 (m, zn, n-i and n-2). In: 1728 (v., c=o). 

Wa thank the knag-t of Dimynth B . V . ,  Apeldoorn, The Netherland., for the gift of 
chicalm. we are i d t e d  to Ir. A.  Si- for the interpretation of the ZOO In 1y8 

spectra. 
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