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C-14 OXIDATION OF MORPHINE DERIVATIVES

The invention relates to a process for the production of 14-hydroxynormorphinone derivatives,
to a new synthetic route for producing noroxymorphone, as well as to new intermediates in said

-5  route,

Noroxymorphone is a key intermediate for the production of important medicinal opioids, such
as naltrexone and naloxone, The common starting material for the production of these opioids is
thebaine from which they are readily synthesized. However, thebaine has only a low natural
10 abundance in poppy heads and opium. As the supply of thebaine is limited and the demand is
increasing, many alternative approaches have been made for the preparation of 14-
hydroxymorphine derivatives. See for example EP 0,158,476, US 5,922,876, and the references
cited therein. '
Further, in an attempt to remové the requirement for (the preparation of) thebaine, Coop et al
15 (Tetrahedron 55 (1999), 11429-11436; WO 00/66588) recently described an oxidative method
for the production of 14-hydroxycodeinone in a yield of 51% from codeinone, using Co(OAc);
as the metallic oxidant in acetic acid at room temperature. Other oxidative conditions with
metallic oxidants, such as Co(OAc); under other conditions, FcClg, Co(OAc); in combination
with several cooxidants, RuQs, Mn{OAc);, Cu(OAc);, and others, proved to be not very useful
20 according to Coop.

Surprisingly, and in spite of the findings of Coop, it has now been found that in the production of

" 14-hydroxynormorphinone derivatives of formula IV from compounds of formuta IIT cobalt (IT)
salts can be used as efficient oxidants when the reaction is performed in the presence of a mild

25 - base and oxygen or air is used as cooxidant. In a first aspect, the invention relates to a

. process for the preparation of a 14-hydroxynormorphinone derivative of formula IV




formula IV conprising rea cling the conpound of fornula "y a
cobalt (11) oxidant in the presence of gpnild base and a%étg?umgggg%n as
the cooxidant; wherein Rlerr] is (1CG7C alkyl optionally substituted
with one or nore chlorines, butenyl, vinyl, benzyl, phenyl or naphthyl; and
Rlerr] isyBedgulss OF benzyl substituted with one or epgRimzgshée- 6C) al koxy
group or benzyl substituted with one or nore hal ogen. The process is very
suitable in the production of noro%ynnrphone. 20 February 2006 WO 03/018588
PCT/ EPO2/ 09280 1 C- 14 OXI DATI ON OF MORPHI NE DERI VATI VES The invention
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with a cobalt (I) oxidant, being a cobalt (II) salt selected from a range, such as CoF,,
CoCl,, CoBr,, Co(IDsulfate, Co(Ilnitrate, Co(IDacetate, Co(IDpropionate, and the like, and
mixtures thereof, in the presence of a mild base and air or oxygen as the cooxidant; wherein
R; is (1-7C)alkyl optionally substituted with one or more chlorines (such as 1,1,1-
trichloroethyl), butenyl, vinyl, benzyl, phenyl or naphthyl;

and Ry, is benzyl or benzyl substituted with one or more (1-6C)alkoxy group or benzyl
substituted with one or more halogen.

The oxidation process can be an efficient process with good yiel(is, which are significantly

-improved when compared to the process described by Coop et al..

The cobait (1) oxidant according to the present invention is selected from a range of cobalt (1)
.sa1ts, such as CoF,, CoCl,, CoBry, Co(Il)sulfate, Co(IDnitrate, Co(Il)acetate, Co(Il)propionate,
and the like, and mixtures thereof. The preferred oxidant in the process is Co(OAc), and the
preferred cooxidant is air. The reaction mixture of this oxidation process can be a heterogeneous
system; the oxidant can dissolve only in minor amounts in the organic solvent that is used. The
amount of cobalt (II) salts used may not be very critical, as long as the system is
heterogeneous, and a skilled person will know to choose sufficient amounts thereof. The
| cooxidant may be introduced into the reaction mixture by bubbling it through the solution, while
stirring.

A person skilled in the art is aware what type of base are meant with the term mild bases,
however preferred bases are sodium acetate, potasstum acetate, sodium phosphate and
potassium phosphate. Most preferred is sodium acetate.

- Preferably R, is (1-7C)akkyl, and most preferred is ethyl. For Ra benzyl is most preferred.

The oxidant process can be performed in an organic solvent well-suited for dissolution of this

type of compounds, preferably (1-4C)alcohols or mixtures thereof. Preferred is ethanol.
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conpouﬂah)q;feth&ptsﬂpib@ubﬂtﬂ}wﬁﬁmdtﬂam I I | with a cobal t (I I) oxi dant, being a
cobalt (Il1) salt selected froma range, such as CoF2,

The compound of formula IH may suitably prepared by methods well known in the art. In a
second aspect, there is provided a process for the preparation of a compound of formula III

comprises reactively contacting a morphine derivative of formula II

with an oxidizing agent effective for oxidizing allylic hydroxy groups to form keto groups, where
a compound of the formula III is prepared, R, and R; being as defined above. Preferably, the

oxidizing agent is sodium dichromate. Preferably, R, is ethyl. For R; benzyl is most preferred.

In a third aspect, there is provided a morphine derivative of formuta II.

The process may conveniently be used in the production of noroxymorphone. Therefore, in 2
fourth aspect of this invention, there is provided a process for the production of
noroxymorphone, comprising a reaction step wherein a morphinone derivative of formula III is

oxidized into the 14-hydroxynormorphinone derivative of formula TV. In particular preferred is

the process further comprising the oxidation of a morphine derivative of formula II into the

compound of formula IIF as described above.

Especially preferred is a process for the production of noroxymotphone comprising the steps: «
(a) converting morphine having the formula I ]




CoCl2i CoBr2, Co(ll)sulfate, Co(ll)nitrate, Co(ll)acetatgyFebruary2006
Co(ll)propionate, and the like, and mixtures thereof, in the presence of a
m | d base and air or oxygen as the cooxidant; wherein Rl is (1-7C) al kyl
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derivative of formmula IV according to the previously described process;
10 (d) deprotecting the 3-position and (at the same time) reducing the double bond at the 7,3-
 position of the 14-hydroxynormorphinone derivative of formula IV to form a 3,14-hydroxynor-
" morphinone derivative of formula V, using methods well known in the art for such type of
reaction, e.g. using hydrogen and palladivm-carbon as a catalyst,
NCOR,

7 HO 0 o v,
15  (e) and hydrolyzing the 3,14-hydroxynormorphinone derivative of formula V into
- noroxymorphone of formula VI, using methods well known in the art for such type of
. hydrolysis, e.g. using sulfuric acid,

NH
OH

oo O 0y,

20 In the process for the production of noroxymorphone, there is disclosed novel intermediates of

~ formula I, I and IV. The intermediates of formula II, 111
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hi gher than roomtenperature, and may be chosen dependent on the boiling
poi nt of the solvent used. However, the tenperature may not be higher than
about 100 Cin order to keep the oxygen sufficiently in solution. In the
terms (1-7C) al kyl, (1-6C)al koxy and (14C)al cohols the al kyl group may be a
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of formula Ill is oxidized into the 14-hydroxynornorphi none derivative of
formula IV. In particular preferred is the process further conprising the:
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ethylester (2)
Morphine (1, 8 g) was dissolved in 80 ml of toluene and the solution was dried by azeotropic

_ distillation of water. Sodium carbonate (15 g) and sodium hydrogen carbonate (6 g) were added
15 and the solution was again dried by azeotropic distillation. Ethyl chioroformate (30 g) was
o slowly and in portions added over a period of approximately 4 h at 78°C. Completion of the
reaction was checked with TLC. The excess of reagent and the salts were dissolved by addition
of water. The layers were separated and the toluene layer was washed with water. The toluene
.solution was evaporated to dryness and the residue was dissolved in 70 ml of ethanol. The 3-
v20 carboxylic acid ethyl ester group was saponified by 6 g potassium hydroxide (dissolved in 18 ml
~of ethanol),and 5 g potassium carbonate at 55°C. The pH was checked (in a 1:1 dilution in
water) and was >11. To this basic solution 5 g benzylchloride was added and the reaction was
performed for 4 h at 75°C. The product was precipitated by the addition of water (70 mi),
filtered, washed with water and dried. The yield of product (2) was 10 g. 'H NMR (600 MHz,
25 CDClL) 8 1.29 (m, 3H), 1.92 (m, 2H), 2.52 (s, 1H), 2.72 (m, 2H), 2.85 (m, 1H), 3.01 (m, 1H),
4.01 (m, 1H), 4.17 (m, 3H), 4.87 (d, 1H), 4.89 (d, 1¥D), 5.09 (d, 1H), 5.18 (d, 1H), 5.29 (¢, 1H),
'5.72 (t, 1H), 6.53 (d, 1H), 6.75 (d, 1H), 7.37 (m, SH).

(50)-3-(benzyloxy)-7.8-didehydro-4.5-epoxy-6-oxomorphinan-17-carboxylic acid ethylester (3)
30 A solution of Jones reagent was prepared by dissolving 7,5 g sodium dichromate.2H;0 in 22 ml
water and 6 ml sulfuric acid. Compound (2) (7,5 g) was dissolved in 60 ml trichloro ethylene and
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hal of ormate ester of the formula X-C(=0O OR,, wherein R, Is as previously
defined and X is a halogen (F, C, Br or |, preferably d), followed by a
reaction with R2 -X, wherein X (preferably ) and RZ are as previously
defined, to S forma norphine derivative of fornmula Il; (b) oxidizing the
nor phi ne owofoepsisba 11 to form a norphi none deri vati weTgpofogzsiul a |11
according to the previously descriped process; (c) oxidizing the norphinone
derivative of formula Il to forma 14-hydroxynornor phi none derivative of
formula IV according to the previously described process; 10 (d).
deprotecting the 3 -position and (at the sane tine) reducing the double
bond aps inhwat: Wes apdegli Theptl wis atjusedl-Snyith sdfmscrcio FisHnBrevd dfatsat i ve of

formula IV to forma 3, 14-hydr ox e bV alib¥ien @hs fOrmula Vv,
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hydr ogestiad fadnbihel 1U5Th aadeb esfiva Tha excatsalf\osilant NGOAGRIoEs wid)6 whd hydr ol yzi ng
t he 3, 14- hydr oxynor nor phi none der,ivative of fo I I 13bOgoaRt@l OXYyNor phone
of 1 or BPEROITRE SaFRGWHOEREHET R4 1Pe\RON o PG Ve ph 18 pod Bl 2V
hydsol Yichen QarfionatéSioligioss Uhd Whice amtidfkd @h Isodioh aulfateo be solidm whe pr oduct i on
- of noroxynorphone, there is. disclosed, novel .i rmedi at wformula 11,
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03/ 018RR\R (200 MHz, CDCL;) 3 1.28 (m, 3H), 1.92 (m, 2H), 2.8 (m, 2H), 2.9 (m, 1H), 3.05 (m, 1H),

4.02 (m, 1H), 4.19 (m, 2H), 4.72 (s, 1H), 5.03 (m, 1H), 5.18 (s, 2H), 6.12 (dd, 1H), 6.57 (d,

" 1H), 6.64 (m, 1H), 6.74 (d, 1H), 7.34 (m, 5H).

10

ethylester (4)
The solution of product (3) in ethanol (9 g in 135 ml) was heated to 60°C, 2,6 g cobalt (IT)

acetate and 0,5 g sodium acetate were added and air was bubbled through the solution under
15 vigorous stirring. The reaction was followed with TLC. After completion of the reaction the

soluiion was treated with charcoal (0,3 g) and filtered. The solution was distilled to volume and

this concentrated solution (6,3 g (4) in 53 m! of ethanol) was transferred to the next step. 'H

NMR of 4 (360 MHz, CH;OH-d4) § 1.28 (m, 3H), 1.55 (m, 11D, 2.52 (m, 1H), 2.74 (m, 1H),

2.92 (m, 2H), 4.05 (m, 1H), 4.15 (m, 2H), 4.64 (m, 1H), 4.72 (5, 1H), 4.85 (m, 1H), 5.1 (s, 2H),
20 . 6.05(d, 1H), 6.6 (d, 1H), 6.76 (d, 1H), 6.91 (m, 1H), 7.3 (m, 5H).

(50)-4.5-epoxy-3,14-dihydroxy-6-oxomorphinan-17-carboxylic acid ethylester (5)

To the solution of the previous step 6 ml of acetic acid was added. The product (4) was reduced

with hydrogen and palladium-carbon {(5%) as a catalyst (0,9 g) at 20°C and normal pressure.
| 25  After filtration and evaporation of ethanol 5,4 g of crude product (5) was obtained. The product

was recrystallized from 2 parts (w/v) of ethyl acetate to obtain 4,7 g product (3).

| 50)-4.5-epoxy-3.14-dihydroxymorphinan-6-one (noroxymorphone) (6) -

Product (3) (4,7 g) was dissolved in 28 m! of water and 5,6 ml of sulfuric acid and refluxed for
30 approx. 24 h. Thc‘product was precipitated at pH = 9 by dilution Withwater and 4,6 g of crude

product (6) was obtained after filiration and drying. The product was purified by dissolution in




5 PCT/EP02109280 and |V are in particular preferred whergjpRiar) So® hy! -
Also preferred are internediates of formula Il, IIl and IV wherein R2 is
benzyl. Most preferred are the internediates of fornmula Il, 1Il and IV
wherein R is ethyl and R2 is benzyl. 5 The invention is further
illustrated by the follow ng exanple. EXAMPLE 1 The underlined nunbers
refer to t m@momtesrs of the structures of Schene |, (Hnveeodweszyl). 10 5a 6a
-3- ato -7 8dideh dro-4 5- 0 -6- dro o hinan 17-carbo he acid

ethylester (2) Mirphine (1 8 g0 was dissolved in 80 m of toluene and the
solution was dried by azeotropic distillation of water. Sodi um carbonate
(15 g) and sodi um hydrogen carbonate ( ) were added 15 and the solution

6
was. agenelresipiioreboedhis e SIS\ dihelnn o Wy Fuie GHEYSH Bl e (30 g) vas
o g ' ' B t 78C.
sl owl y ]?%ﬂgxt%t&n{%ﬁ%ﬁ L9y I@ﬂﬂﬁ&bom ﬁg%gll?g({ 99_19(%qmrm B Mﬁg{] a

Conpl et reaction was C W th TLC The excess reagent and
t he sal tHD, 245 (e, #ils 2 8P (rad B2 34 dinti ¥ 0362 (0% LKA B-81(m, 4FDc#-G845/ &H) 6ér e separ at ed
and thq?} ng&;l er was washed with water. The toluene .solution was
evapor ated”to dyn 5s and the residue was dissolved in 70 ml of ethanol.
The 3 20 carboxylic acid ethyl ester group was saponified by 6 g potassium
hydr oxi de (dissolved in 18 ml of ethanol) , and 5 g potassium carbonate at
55C. The pH was checked (in a 1:1 dilution in water) and was >l 1. To this
basic solution 5 g benzyl chloride was added and the reaction was perforned
for 4 h at 75C. The product was precipitated by the addition of water (70
m), filtered, washed with water and dried. The yield of product.(2) was
10 g. " H NWR (600 MHz,




25 CDC13) 5 1.29 (m 3H), 1.92 (n3,, 211), 2.52 (s, IH, @F%@QOO@M),
2.85 (m 1H, 3.01 (m 1H, 4.01 (rn, 1H, 4.17 (zn, 3|—§, 4.87°(d, 1H),
4.89 (d, 1H), 5.09 (d, iH), 5.18 (d, 1H), 5.29 (t, 1H), 5.72 (t, 1H), 6.53
(d, 1H), 6.75 (d, IH, 7.37 (in, SM 5a -3- io -7 8-dideh dro-4 5-e o
-6-oxonmo hinan 17-carbo lic acid eth lester () 30 A solution of Jones
reagent wawopsesmsed by dissolving 7,5 g sodi um di chreomtee2is0 in 22 ni
water and 6 m sulfuric acid. Conpound (2) (7,5 g) was dissolved in 60 n21
trichloro ethylene and 20 February 2006 WO 031018588 6 PCT/ EP021 09280 28 mi
wat er was added: The pH was adjusted to 5 with sulfuric acid. The m xture
was heated hinder reflux and the Jones reagens was slowy added over a
peri od SFHEMEI The oxidation, was i continued for another 1,5 h under
reflux. The excess of oxidant was destroyed with. 6 m 2- propanol. The

| ayers were separated and the organic |ayer was washed with 10% sodium 5
hydrogen car bongtgicsl uti on and water and drigengetih,sodi um sul fate. The
sol ution was ewpgorated to dryness and the ygsf due was di ssolved in

et hanol . 9 g product (3). 'H N -@ , CDC13) 8 1.28 (m 3H),

1.92 (m 2H), 2.9 (nn, 1 , 4.02 (rn, 1H), 4.19
(in, (2H), 3 A ,H)5.03 (m 1H), HZS.lZ (dd,(lH), |g?S? (d,

1H), 6.64 Hw 6274 (d, 111), 7.34 @ «~1Q 5a -3- e to -7 8-dideh
dro-4 5-H0 0 -148h dr doH 6-oxornD hinampd 7-caPbo litHacid -U -a Me |ester
(4) The solutidn of product (3) in ethanol (8 g in 135 nl) was heated to
60C, 2,6 g cobalt (Q




acetate and 0,5 g sodium acetate were added and air was el bhgeugh the
sol ution under 15 vigorous stirring. The reaction was followed wth TLC
After conpletion of the reaction the solution was treated with charcoal
(0,3 g and filtered. The solution was distilled to volume and this
concent r §fafM8ol ution (6,3 g (4) in 53 m of ethanol) was transferred to
the next step. '"H NWR of 4 (360 MHz, 'CH3OHd4) 8 1.28 (m 3H), 1.55 (m
111), 2.52 (m .1H), 2.74 (m 1H), 2.92 (m 214), 4.05 (m 1H), 4.15 (in,
2H), 4. GH (m Allbi))cesé 182 tHeS prepdihtiort 082 (4-RydrdsthornRorphibiéne aér-ﬂ)atwe %9 6.05 (d,
111), ﬁ)ﬂé&a& 6.76 (d, 1H, 6.91 (m 1H), 7.3 (in, 511). 5a -4 5-e o

-3 14-do 6- oxom) hi nan-17-carbo |lic acid eth lester (5) To the
solution of the previous step 6 mM of acetic acid was added. The product
(4) was reduced with hydrogen and pgiF3li um carbon (5% as a catalyst (0,9
g) at 20C and normal pressure. Af {2
et hanol 5,4 g of crude product ®S Optained. The product was
recrystallized from2 parts (w Of etlyl acetate to obtain 4,7 g product
(5). 5a -4 5-e 0 -3 14-dl h drog® hilsan & one noro o hone {6) Product (5)
(4,7 g) was di ssolved in 28 m of water arl¥ 5,6 ml of sulfuric acid and
refl uxe duct was precipitated at pH = 9 by
diluti oﬁmvh\}?hﬁn ter (Y;o%&gmﬁoffﬁg?lggﬁ, product (6) was obtained after
filtration and drylng The product as~~uri fied by dissolution in 20
February 2006 WO 03/ 018588 PCT/ EPQ2fLL 7 ethanol, precipitation from
this solvent at pH = 2, dissol n_wat er, charcoal treatnent and
precipitation at pH= 9. "HN )y, DMBO-d6) 5 1.17 (in, 1H), 1.41
(m 1H, 1.72 (m 111), 2.07 2.29 (m 1H, 2.36 (to, 1H), 2.62
(an, 1H), 3.9 (in, 4H), 4.68#’ o, 52 (d, 1H), 6.56 (d, 114). 20
February 2006 ) :

with a cobalt (IT) oxidant, being a cobalt (If) salt selected from a range, such as CoF,,

CoCl;, Co(Isulfate, Co(IDnitrate, Co{IDacetate, Co(IDpropionate, and the like, and -
mixtures thereof,

in the presence of a mild base and air or oxygen as the cooxidant;

wherein R; is (1C-7C)alkyl optionally substituted with one or more chlorines,

butenyl, vinyl, benzyl, phenyl or naphthyi; '

and R; is benzyl or benzyl substituted with one or more (1C-6C)alkoxy group or benzyl

substituted with one or more halogen.
2. The process of claim 1, wherein the oxidant is Co{OAc),.
15 3. The process of claim 1or 2, wherein the cooxidant is oxygen.

4, The process of any one of claims 1-3, wherein the mild base is sodium acetate, potassinm
acetate, sodium phosphate or potasstam phosphate.

20 5. Theprocess of claim 4, wherein the mild base is sodium acetate.
6. The process of any one of claims 1-5, wherein Ry is (1-7C)alkyl.

7. The process of claim 6, wherein R is ethyl.




WO 03/018588 8 SCHEME | | PCTI PP02109280 20 February 209ﬁhﬁéﬁﬂ£$5§bé- A
process for the preparation of a 14-hydroxynornor phi none derivative of
formula IV IV conprising reacting the conmpound of forrmula Ill, with a
cobalt (I1) oxidant, being a cobaltigll) salt selected froma range, such
as CoF2, CoCl2, Co(ll)sulfate, Co(ll)nitrate, Co(ll)acetate,
Co(El ) propionate, and the like, and mxtures thereof, in the presence of a
m | d base and air or oxygen as the cooxidant; wherein R is (1 CG7C) alkyl
optionally substituted with one or nore chlorines, butenyl, vinyl, benzyl,
phenyl or naphthyl and R2 is benzyl or benzyl substituted with one or nore

(1 & 6C)<3jm W Q%%I tqﬁ Mth one or nore hal ogen. 2.
The process |m’§‘5”‘65ﬁ ern fhe OXI an Co(QOAc)2. 15 3. The process
of claim1l or 2 wherein the COOXI dant is oxygen. . 4. The process of any

one of clgeu ﬁlﬁ ﬁase i S.sqdi um acetate, potassium
acet at e, gﬁ rk\ %nc?spﬁéa?gg?)#tﬁ%% quig 0 g5 %8‘&%&?’8’.ﬂ1
- 10. The morphinone derivative of claim 9, wherein R, is ethyl,

11. The morphinone derivative of claim 9 or 10, wherein R, is benzyl.

12. A process for the preparation of a compound of formula I, comprising reactively

contacting a morphine derivative of formula XI with an oxidizing agent effective for
oxidizing allylic hydroxy groups to form keto groups, where a compound of formula ITT as
- setout in claim 1 is prepared, R, and R, being as defined in claim 1.

. 13. The process of claim 12, wherein the oxidizing agent is sodium dichromate.
14. The process of claim 12 or 13, wherein R, is ethyl and R; is benzyl.
15. A morphine derivative of formula I¥ as set out in claim 12.

16. The morphine derivative of claim 15, wherein R, is ethyl.




20 5. The process of claim4, wherein the mld base is sggrignacebege. . 6.
The process of any one of clal nm 1-5, wherein R is (1-7Calkyl” 7. The
process of claim6, wherein Rl is ethyl 20 February 2006 10 8. The process
of any one of clains 1-7, wherein Rz is benzyl. 9. A norphinone derivative
of the formula Il as set out in claiml1. 10. The norphi none derivative of
claim9, wherein R is ethyl. 11. The norphi none derivative of claim9 or
10, wherein R2 is benzyl. 12. A process for the preparation of a conpound
of formula Ill, conprising reactively NCOZRL NOv off |l contacting a

mor phi nel’ﬂ%é%@fphﬂm@d&ivaﬁ%d}“dia%@oWGtQhé}EiE ksddeagrg agent effective for
oxidi zing allylic hydroxy groups to form ups, where a conpound of
formula Was set out inclaiml is prepared, RI and R2 being as defined in
claim1l.y H;P,ﬂ.‘ e | nt i s sodium
di chromt%ipr{%%@%g%?g%cgé%&ﬂo@ o agﬁh&% mﬂh §an e?%@n%mf:%g%t hyl and R2
i s benzyl . mbfphindneraieriitive of efbinwdd |]]Ie1sobxzﬂﬁédmit@ d 14-agdr&no@idiphidbng| ai m 12.
16. The no(r]&rﬁgerf& ri W (%f Clgll@rﬂrl]b 5, wherein R 1s ethyl. 20 February
2006 11 17 ??ffﬂ e FFOEIR *claim15 or 16, wherein R2 is
benzyl. 18. A process for the production of noroxynorphone, conprising a
reaction step wherein a norphinone derivative of formula | is oxidized

i nto a 14- Fyedrrooeynafichaim (1B, fadixe comprising the oxidation of a compound of formula IT

as defined in claim 12 to form a morphinone derivative of formula as defined in claim 1.

10 20. The process of claim 18, wherein morphine is converted ‘into noroxymorphone

comprising (a) converting morphine having the formula I

by reaction with a halofermate ester of the formula X-C(=0)OR,, wherein R is as
previously defined and X is a halogen,

15 = followed by a reaction with R>-X, wherein X and R; are as previously defined, to form a
morphine derivative of formula I as defined in claim 15;
(b) oxidizing the morphine of formula IX to form a morphinone derivative of formula IIX
according to the Pprocess set out ih claim 15;
(c) oxidizing the morphinone derivative of formula III to form a 14-

20 hydroxynormorphinone derivative of formula IV according to process set out in claim 1;

~ (d) deprotecting the 3-position and reducing the double bond at the 7,8-position of the 14-

hydroxynormorphinone derivative of forrmula IV to form a 3,14-hydrexynormorphinone
dedvative of formula V,




5 derivative of formula IV as set out in claiml. 19. Theypg sogf claim
18, further conprising the oxidation of a conmpound of formula | as
defined in claim12 to forma norphi none derivative of fornula as defined
~in claim11. 10 20. The process of clzaim 18, wherein norphine is converted

i nto noroxynor phone conprising (a) converting norphine having the fornul a
|l cMs, HOUOH .I by reaction with a haloformate ester of the fornula
X-C(O)OR1, wherein R is as previously defined and Xis a hal ogen, 15
followed by a reaction with R2-X, wherein X and R2 are as previously
defined, t Qgf %,iﬂg : i '}bgj-ngﬁﬂ : vagihi ned in claim
15; (b) oxg?iag?%d?%l e nﬂg%ﬂ?%%&%%@wl a ﬁtlieﬁ?%g%ﬁgﬁﬁor phi none

deri vat i ve nofoxymoephokeof formula¥Eor ding to the process set out iii claim15;
(c) oxidizing the noiphinone deri ah%ve of formula Il to forma 14 20
hydr oxynor nxor phi none derivative p ormula 1V according to process set out
inclaiml; (d) deprotecting thg OBosition and reducing the doubl e bond
at the 7,8 position of the xnonnor pbi none derivative of fornula
IV to forma 3, 14- hydr oxyno derivative of formula Vv, 20
February 2006 12 (e) and hy
3, 14- hydr oxynor nor phi nonedggi
formula VI, 10
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