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normal . 30 Ad®PaPhdrmsenusicils eaueodisiass agindhesing theq, | 05s of DA from the
striatum it is commonly treated with drugs which replace DA the nost

commonly used ofgd Smb&" | evodopa. Levodopa is converted by dopa

decar boxyl ase into brain and 35 it is this DA which exerts a
t herapeutic effect. However al t hough | evodopa is well absorbed fromthe
smal | i ntestine,Patifiaponts disessd nach i paigeds Bivd DA BARGAXI AR st he

wal | of 15  order caused by a loss of the c¢ell bodieg of dopaminergic
{(DA-ergic) neurons from the substantia nigra and degeneration
of nerve terminals in the striatum resulting in low levels of
DA in the substantia nigra and corpus striatum. Parkinson's
disease is characterized by chronie, progressive motor dys-

20 function and its main. gymptoms are tremor at rest, muscle
rigidity and a decrease in the frequency of voluntary move-
ments (hypokinesgia) with difficulty in stopping, starting and
rurning when walking. A persistent tremor is superimposed on
hypertonicity of opposing muscle groups and initiation of

25 movements becomes increasingly difficult and slow. In ad-

vanced stages, patients' movements become virtually "frozen”,

and patients are unable to care for themselves. Studies have
shown that. the gymptoms of Parkinson's diseage appear when
the striatal DA content is reduced to 20-40 % of normal.

30 '

As Parkinson's digease ig associated with a loss of DA from
the striatum, it is commonly treated with drugs which replace
DA, the most commonly used of these being levodopa. Levodopa
is converted by dopa decarboxylase into DA in the brain and
- 35 it is this DA which exerts a therapeutic effect. However,
although levodopa is well absorbed from the small intestine,
much of it is inactivated by monocamine oxidase in the wall of
the intestine. Also, the plasma half-life of levodopa is short



the intestine. Also, the plasma half-life of |evodopa is short 6 1 FEB 2005
WO 02/ 14279 PCT/ SEO1. 01658 2 and about 95 O of the drug is -conv rtﬁqijg [BA
in pripheral tissues, where dopa decarboxyl ase is w despread, it Llah 0

result that |legeoi/f@am | % enters the brain. Consequently le- vodopa has to
be administered in large and frequent doses. In addition, tHd/S¥PBH6®tion of -
DA in peripheral tissues gives rise to udwanted side-effects. Accordingly,
| evodopa is nornmally given in conmbination with other drugs to enhance the
effects of |evodopa in the brain 10 and mnimze its peripheral effects. In
particul ar, |evodpy | ual Iy, given in conbination with a peripheral

dopa- decar boxyl gseaailbrﬂ%%blg%o? ,Ofvvﬁﬁ%hd%i"‘gnﬁ%tc%?’%%eq ¥& Bhodpoipheralbarri er,
such as car bi dopar“Wi%eh"i'tif P8 4enerbprrletewis ofidespyednpaitn R out si de

the brain, therebystlddtbhnglamer thaerialk. edbersnvantigd gf f%ag%qulg%]} Rhi bi t or
al so ensures thatodogeehas ¢d Rl ¥ah{i9§2 ynt 10; an gr ose 0Of "l evodopa
F %78 opE 6 bedduced

reaches the braipn apd, thus enables the dose of
whi ch al'so reductel,gI SETT DARY a%esPﬁ%‘f"@ltF@’ét%ﬁ Dinindiripherala tipsuéplgervas DA

“ant agoni st, whi ch*$foés Aeransedesida-effhetdl ood--' . 20 brain barrier,
such as donperidone, may al so be adm nistered to reduce the nausea and
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| evodopa is redyced, but” thi s causes .
mar gi n bet ween theé-behefI*hch%|caxhidenr whieintiodibffe the appediwh oobHecome

progressivel y ‘r&vPERT tasDRheigseérs othobrh ey odnpaety eabiBNy iJAcigASes. The
o 15 unwanted effects. The inhibitor also ensures that a rela-
tively large amount of an oral dose of levodopa reaches the
brain and thus enables the dose of levodopa to be reduced
which also reduces peripheral gide-effects. In addition, a

peripheral DA antagonist, which does net penetrate the Blood-
20 brain barrier, such as domperidone, may alsc be administered
to reduce the nausea and vomiting side-effects of levedopa.

In addition to the side-effects menﬁioned above, further un-
. desirable effects are associated with the Prolonged use of-
.25 levodopa. In particular, many patients develop involuntary
choreiform wmovements, which are the regult of excessive acti-
vation of DA receptors. These movements usually affect the
face and limbs and can become Very severe. Such movements
disappear if the dose of levodopa is reduced but this causes
30 " rigidity to return. Moreover, the margin between the benefi-
cial and the unwanted effect appears to become progreséively
narrower as the period of levodopa treatment increases. The
traditional method of combating this effect is to increase
the frequency of administration of levodopa whilst keeping
35 the overall dose steady. This approach reduces end-of-dose
| deterioration and diminishes the likelihood of the patient
developing the dyskinesias that occur with high peak doses.
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been. found that the effectiveness of levodopa gradually de-
clinesg w1th time until it is no longer effective. Also, an
intreased 1nc1dence of mallgnant melanoma has been observed
in patlents under901ng treatment with levodopa and it has

- 20 therefore been suggested that treatment with levodopa may be
linked with the development of mallgnant melanoma. Accord-
ingly, the use of levodopa in the treatment of Parkinson's
disease is far from ideal.

25 2n alternative approach to the treatment of-Parkinson‘s dis-
ease is the use of drugs that mimic the action of DA. Such
drugs are collectively known as DA agonigts because they di-
rectly stimulate DA receptors within the DA-deficient nigfo-
striatal pathway. Unlike levodopa, DA agonists do not need to

30 -be converted ‘in the brain to active compounds. Also, DA ago-
nistg are effectlve in patients in the advanced stages of
Parkinson's disease when 1evodopa is no longer effective be-
cause they act directly on the DA receptors and are therefore
unaffected by the lack of DA-producing nerve cells in such

35 patients. However, the action of such DA agonists on the DA
receptors also causes unwanted DA-ergic effects, such as nau-
sea, vomiting and extrapyramidal effects, which can be de-
bilitating and some DA agonists, such ag apomorphine, are
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mucosal ulqeration in half the patients treated. Tntranasal
administration produced transient nasal blockage, burning
sensation and swolleh nose and lips and, in some of the pa-
tients tested, had to be withdrawn because of what wag con-

20 sidered to be chemical inflammation of the nasal mucosa.!

Accordingly, the only satisfactory way of administering apo-
_ morphine, which avoids high first paszg metabolism, has béen
found to be subcutaneous administration and, thus, the only
25 commercially available formulation of apomorphine is a liquid
- for subcutaneous injection or subcutaneous infusion. Even so,
subcutaneous administration does not avoid the normal DA ago-
nist side—effgcts, such as nausea and vomiting and subcutane-
ous administration, whether by injection or infusion, is not
30  easy to accomplish, particularly by patients whose motor
functions are already impaired, and therefore requires train-
ing of patients and caretakers. Also, the injection site must
be changed every 12 hours to minimize risks of gkin discol-
. oration and nodules forming. In view of these problems, it is
35 not surprising that the use of DA agonists, such as apomor-
phine, in the treatment of Parkinson’s disease has been
largely confined to the treatment of "off" periods caused by
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nodel s in the past.6'zl Such pro-drugs have been nostly ester pro drugs
and di - sym*retric:,pr 83 é‘LO 11dd|. sters. Thus, for instance, the fol | ow ng
di-esters of apofphFrnes® Bivshe aﬁ%s‘%?rq“béﬁsc’éﬁb-eécé’f*@/|teséﬁdF""DW@W:‘
di butyryl, di-i g&@dﬁ&ﬁy%_?Whe grstpi*Valoyh  puti-dpegs aneyl beati TBEKBN Qter
di - hexadecanU&W Jpmghi-drugs and di-symmetric, i.e. 10,11-di-esters. Thus, for
1nstance, the following di- -esters of aporphines have been
descrlbed di-acetyl, di-propionyl, dibutyryl, di-ise- butyryl,
‘di-pivaloyl, di- -pentanoyl, di-hexanoyl, di- ~hexadecanoyl, di-
phenylacetyl, di- ~methoxyacetyl, di- trlfluoroacetyl and di-
2Q heptafluorobutanoyl esters. Some reports of improved bio-
availability of such esters have been presented, but the
overall result was disappointing. Ag an example, the di-
pivaloyl ester pro-drug was much less active than the parent
compound apomorphine itself. Due to the steric character of
25 the pivaloyl group, it may be speculated that the ester hy-
drolysis of such a bulky group may be slower than for e.g. an
acetyl group. 10,11-Di-acetyl- apomorphine is almost as potent
as apomorphine itself.®

30 . The possibility of preparing agymmetrical di-esters have been
mentioned in US-A-4080456." Such asymmetrical di-esters
were, however, not disclosed by means of gpecific working
examples illustrating their breparation and characteristics
and it was conceived by the inventors of that publication

35 that such asymmetrical di-esters are difficult to make and
that the pharmacology of such di-esters may be difficult to
predict. Thus, all known di-acyl- aporphines actually prepared
in practice are symmetrlcally gubstituted, i.e. the same sub-
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subcutanebus aporphine esters which have properties suitable for formla-
' 15 tions for the administration via the transdexrmal, subcutanecus
gnd intramuscular routes in order to achieve a longer duration

of action against Parkinson’s disease and other digeasges.

It is still another object of the invention to provide trans-

20 dermal and/or injectable formulations of aporphine pro-drugs
by which the interval between the administrations can be in-
creased considerably. '

According to the present invention it was surprisingly found
25 that aporphine wono- and asymmetrical di-esters have properties
suitable for formulations for the administration via the trans-
dermal, subcutaneous and the intramigoular route in order to
achieve a longer duration of action of the therapeutic effect.

30 Thus, according to said finding, in one aspect the present

invention provides a new aporphine derivative having the gen-
eral formula (I).

-~ 35
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PCT/ SEOL/ 01658 7RRDC)mher-ﬂh ?1 and R is hydrogen or acetyl and
the other one is 'S& consi sting of (C3-C20)al kanoyl ;

hal o 5 (C3-C20) al kangi 0_-C20) alkenoyl (C4-(77) cycl oal kanoyl ;

(C3-C6) - cycloal kyl (¢a : aroyl whi ch is unsubstituted or
substituted by 1 to 3 Sy ed fromthe group consisting of
hal ogen, cyano, trifl uorcdmnethan sulp nyloxy, (C .-C3) alkyl and (Ci1-C3)
~al koxy, which latter may in turn be 10 substituted by 1 to 3 hal ogen atons;
aryl (C -C,,) alkanoyl which is unsuBgtituted or substituted in the aryl
moiety by 1 to 3 substituents selected fromthe group consisting of

hal ogen, (C1-C,) Ik)g/n and (C,-C3) al koxy, which latter may in turn be
~substituted by 1 hal ogen atons; and hetero 15 aryl al kanoyl havi ng one
to.three heteroaltnénefslhl ecd R iz d:yd@pgerﬁoandcéiyilnahaetﬂbebghggrdge mpiety and

2 to 10 carbon adeQBBtéd fiom the group consisting of (C, C"zo)-alkanoyl,- halo-
5 (CQ-CZ_o)alkanoyl (C,- Czo)alkenoyl {C -C,)cycloalkanoyl; (C,-C,) -
cycloalkyl(C,-C,) alkanoyl; aroyl which is unsubstituted or
substituted by 1 to 3 substituents selected from the group
consisting of halogen, cyano, trifluoromethanesulphonyloxy,
(C;-Cy)alkyl and (€;-Cy)alkoxy, which latter may in turn be
10 substituted by 1 to 3 halogen atoms; aryi(C -Cy¢) alkanoyl
which is unsubstituted or substituted in the aryl moiety by
1 to 3 substituents selected from the group consisting of
halogen, (C,-Cylalkyl and (C,-C;) alkoxy, which latter may in
turn be substituted by 1 to 3 halogen atoms; and hetero-
15 . arylalkanoyl having one to three heterocatoms gelected from 0,
_ § and N in the heteroaryl moiety and 2 to 10 carbon atoms in
the alkanoyl moiety and which is ungubstituted or substituted
in the hete:oaryl moiety by 1 to 3 substituents selected from
) the group consisting of halegen, c¢yano, trifluoromethane-
20 sulphonyloxy, (C;-Cj)alkyl, and (C,-C,)alkoxy, which latter
may in turn be subgtituted by 1 to 3 halogen atoms; and
R, is selected from the group consisting of hydrogen; (C,-C,)-
alkyl, which is unsubstituted or substituted by 1 teo 3 haloe-
gen atoms; cyclopropyl and cyclopropylmethyl, and
25 the physiologically acceptable salts thereof.

According to a preferred embbdiﬁent of the present invention
there is provided an aporphine derivative of the general for-
mula I above, wherein one of R, and R, is hydrogen or acetyl
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atons; cyclopropyl and cycl opropyl nethyl, and .25 the physiologically

. acceptabl e salts thereof. According to a preferred enbodi nent of the
present invention there is provided an aporphi ne derivative of the general
for- mula | abovald\ither eFrenmeot s Rielgote® frios thydrpgen esndeeing @ 1 F E B
2005 WD 02/ 1'[4.279(g}c—:@éoéﬁaﬁr&y@58(@4—@;)@1;&%1%%?%1’O%F&éY:E%IE% ed fram _lt he
group consisting 5520 52k 0 -C7)_cycl oal kan enzo

whi ch i's unsub- Stitut ggoor sﬁgét‘%}?‘?ﬁéﬁ %%&og fﬁ%r%ﬁgl 8¥ojrno%r3lm€tt5‘° ¢

met hoxy groups, S8y | BRIAKHICRRY EHHED BRY Sabsthatitubiedivithaa ctiilorine 5

atom and het er odtsr.-aeed yiieteaodrRBadedyl Clan@ Ralilsyl(cor, C3akdyd- ¢ epyio-
According to a nprepypreferred enbodi ment of the present in- vention there
-1 s provided an aporphine derivative of the 10 general formula | above,
wherein one of R3 and R2 is hydrogen and the other one is selected from
t he group -consi sSR¥5RFIGRY Y5t GpBABS | Drefesirch eybodinengnod| the pobetndyt

pi val oyl , de- cavmntionhebeatedanpydvideycaoppopaiion danty-aneoyf @ad R3 is
methyl or propy| genk3afCRnfAIN0rt RO DRLTIr &P 7 Led gmhadinpnt of the

ve e

present invent] %tkher royi deg an a%orp i n€ deriva

| S
general formul a T-ab8ve® \m"ePg NDIFE B 91 L5 TRe FEOUR SOPEiSEHTS pRe ot her
one is sel ect ed 993N e Greapredhs bytarnylof ikPubahanby Ipivadoput daoyl |
cycl opropanoyl , @yoybhexandpbangid,acyclopropanoyl and benzoyl and R, is
: : methyl or propyl. '
15
According to another more preferred embodiment of the presentc
invention there is provided an aporphine derivative of the
general formula I above, wherein one of R, and R, is acetyl
and the o;her one is selected from the group consisting of
20 butanoyl, isobutanoyl, cyclopropanoyl, cyclohexanoyl, piva-
loyl, decanoyland hexadecanoyl and R, is methyl.

‘With regard to the definition of each symbol R,, R, and R, in
- the formula I the following meanings should apply:'
25 '
The terms “halo” and “halogen” are used to.désignate flucrine,
chlorine, bromine and iodine, preferably fluorine and chlorine.

- The term “(C;-C,)alkanoyl” is used to designate the residue
30 of a saturated aliphatic carboxylic acid of 3 to 20 carbon
atoms, the carbon chain of which may be stréight or branched.
Bxamples of such alkanoyl groups are e.g.\propanoyl, lsopro-
panoyl, butanoyl, 2-methylpropanoyl, pentanoyl, 3-methyl-
butanoyl, pivaloyl, n-hexanoyl, n-heptanoyl, n-octanoyl,
35 n-nonanoyl, n-decanoyl, palmiteyl, stearoyl and elcosanoyl.



| oyl , decanoyl and hexadecanoyl and R3 is nmethyl. Wth regard to the
deflnltlon of each synbol R, RR and R, in the formula | the follow ng
meani ngs shoul d apply: 25 The terms "hal 0" and "hal ogen" are figefERo2005
designate fluorine, chlorine, brom ne and iodine, preferably fluorine and
chl ori ne. TheWMOdR#427§ C3- C23) al kanoyl "" is used to desi gnat ectbkeihess due 30
of a saturated aliphatic carboxylic acid gf 3 to 20 carbon atons, the
‘carbon chain of which may be straight or branched. Exanples of such

al kanoyl groups are e.g. propanoyl, isopro- panoyl, butanoyl,

2- met hyl propanoyl, pentanoyl, 3-nethyl- butanoyl, pivaloyl, n-hexanoyl,

n- hept anoyl , n- o€tarteyn, “I88 ar-(Gomgylatkandyldecanmyl, t@achég'ﬁ;am;e Stiearoyl and

ei cosanoyl. 0 1 &RRIROWIVE-O 14235%:RET / 8 hal o-
(C3-C20) al kanoy{. E;tsogée}g to%%! s%‘%béte gi bCl aI ﬁanoyf:&%e?ob ks
defined above whiGh i S SUBSTPEHt aeP by PAE er Yoﬁ'retﬂa-'l’ gﬁ‘f*cﬁﬁoms
preferably by I to 3 halogen atons. 5 The term (C, -C20) al kenoyln is used

to designate §heTheskdue (QfC,, pal kenbphatiscused hoxybi foRtiedrfE 3t §ul0

carbon atons, thge agagp%aq:ggl Qaﬁg Aﬁﬁaghacquop% SLr gbg%b%%b%%anche%(gprgl o

which contains 1 ,tbo cag.]r}%ugat non-con ugilat 8d“do

“of such al kenoyl “%h ° wﬁlc%@ﬁ’}’l sBtrapgntherhassngbefl| and hdFleoyl and
| i nol enoyl . The ‘%@rtﬁﬂin% G4te, ?cy@rhnmlakadmyd honscang edated deabladienda. gr oup
having the for miampl & Gflsudh\alkenchR-grouphedRi Ne . §. I &Rl Nt eger | to 4.

i (HZC) 210 methacryloyl, lincleoyl and linolenoyl.

The term “{(C,-C,)cycloalkanoyl” is used to designate a group
having the formula

_ H,C o)
15 Pyl
I CH,-C - |, wherein n is an intéger 1 to 4.
[/
(HLC), -

207 Such grdgps include cyclopropanoyl, cyclobutanoyl, cyclopen-
tanoyl and cyclohexanoyl.

The term “(C,-Cg) cycloalkyl-(C,-C,)alkanoyl” is used to desig-
_nate a group having the formula
25 H,C 0

1A
| CH- (CuHym) - C-
[/

(HC), A
30 wherein n is defined as above, n is an integer 1 to 15. and
the alkylene chain (C,H,,) may be straight or branched. Exam-
ples of such groups are, e.g. cy‘cloprc,pyl'acetyl, cyclchexyl
acetyl, cyclopropyl hexanoyl and cyclopropyl palmitoyl.

35 The term “aroyl” is used to designate bensoyl, 1-naphthoyl
and 2-naphthoyl. Said aroyl group is unsubstituted or substi-
tuted by 1 £to 3 substituents selected from the group consist-
ing of halcgen, cvano, trifluoromethanesulphonyloxy, (C,-C,)-



20 Such groups include cycl opropanoyl, cycl obut anoyl, cycl open- tanoyl and

cycl ohexanoyl. The term (C, -C6) cycloal kyl- (C, -Cl16) al kanoyl." is used
to desig- nate a group having the formula 25 H2C O I\. 11 G'—% gﬁﬁquz.) -
C-, I/ (HC a 30 wherein n is defined as above, n is aﬂ tEgg to 15.

and the al ky|YEA&/¥Hdin (Cxi, H2 1) may be straight or branctageofness pl es
of such groups are, e.qg. cyclopropyl acetyy, cyclohexyl acetyl,
cycl opropyl hexanoyl and cycl opropyl palmtoyl. 35 The term "ar oyI " is used
to desi gnate bensoyl, 1-naphthoyl and 2-naphthoyl. Said aroyl group is '
unsubstituted or. substi- tuted by 1 to 3 substituents selected fromthe
group consist- i A4KBE a8l $Ge;) adjanp, whichl abndmend andsubpharsdoexyn ( CL- C3)
0 L FEB 2005 WO @dfd 427954 OsHGE: SR04 4408 &) oy hatiidh Elofs) BhikfiYes Wi N
al kyl and al kyxoy,fgé&qp ttulé 0 DRY be substitut B al ogen
A GIPURST SdBs™ a’?eé" efrfﬁ?k’ ybhetizoyl ,

at ons. Exarrpl es suc st i tute

trifluoromethoxy Eﬁfz]d‘)ﬂmmﬁ I&‘PiTYGFBE‘éWZrOFI'Ch%OWbSDWHJﬁe? héx§- 5 ilenap-,

p- cyanobenzoyP ahenzyshl preydnobapheyibynd Thehloeom ~“faphradynl kyl " is used to
designate nethyl, ethyl, propyl and |sopr opyl and the term " (Cl-C3)al koxy"

is used to de5| X hoxy., 0 nd i sopro 0XY . 10 The
term"aryl - %1? Ii%kanol&(rgl" }éi)a%( £)d o 8‘20‘:@% fél%’a&leoﬁf)‘? of eR&¥ornula 0
11 15 Aryl - (C pmy)l an@: isopropyl and the term “(C,-C,}alkoxy” -is used to
designate methoxy, ethoxy, propoxy and isopropoxy.

p_

10
The term. “aryl—(cz-cle)alkanoyl” is used to designate a group
of the formula.
O
15 A.T.‘Yl" (canZul) - C -

wherein Aryl and n, are ag previously defined and the al-
kylene chain (C,H,,) may be straight or branched. The aryl
moiety of said group may be substituted with substituents as
20 indicated in connectioh with the aroyl groups above. Examples
of aryl-(G,~Cy,)alkanoyl groups are phenacetyl, p-chlorophenyl-
acetyl, p-trifluoromethoxyphenylacetyl and phenylhexanoyl.

Examples of hetero-arylalkanoyl groups having one to three
25 heteroatoms selected from O, 8 and N in the hetero-aryl moiety
and 2 to 10 carbon atoms in the alkanoyl moiety and which are
unsubstituted or substituted in the hetefo-aryl moiety as indi-
cated above are thiophen-2-vl-acetyl and pyrid-4¥yl—hexanoy1.

30 The term “_(Cl-.c_i) alkyl” in the meaning of R, is used to desig-
nate a straight or branched alkyl group of 1 to 4 carbon atoms
including methyl, ethyl, propyl, isopropyl, butyl, l-methyl
propyl, 2-methyl propyl and t-butyl,

35 According to another aspect of the invention there is pro-
- vided processes for the preparation of compounds of the gen-
. eral formula (I) above ' :



wherein Aryl and nl are as previously defined and the al- kylene, c
(C~Hznl) may be straight or branched. The aryl noiety of sai drtbﬂ

ﬁﬁﬁSbe
substituted wi th substituent r@Swélﬁshlwf‘CS?t'Ed |

connect i on W th the ar oyl .

groups above. Exanples of F i g0 o SRS | groups
p-chl orophenyl - acetyl,.p-trifluor omalt hoxyphenyl acetyl a &%@ xanoyl
Exanpl es of hetero- aryl aI kanoyl groups having one to thr t er oat ons

selected fromO S and Nin the hetero-aryl noiety and 2 to 10 carbon atons
in the al kanoyl noiety and which are wunsubstituted or substituted in the
~hetero-aryl noiety as indi- cated above are thiophen-2-yl-acetyl and

pyri d- 4-yl - hexanoyl . 30 The term"(Cl-C~)alkyl" in the neaning of R3 is
used to desig- nate a straight or branched al kyl group of 1 to 4 carbon
atons inc Y. I IsYQRE@RY For btity/ |prepareitiiypn - propyl ,
2- et hyl ?xgpolgglggw {%elf‘et e gg@fg\%@%&# an 1o anot her Hatsp eg{erf t he

i nventi on vifers ﬁBOEP}@)anMW‘SPBEES‘%%%l‘f tehg 2XrBPakAT i % corrpounds of
the gens ergl-nfigemgka (1) above. 11 PCT/ SEQ1/ 01658 07-11- 2002
Accordingly there is provided a process for the preparation of an

apor phi ne nono-ester derivative h ing the general formula (1') R10 10 15
wherein one of R1 angﬁlaz i's i 00 and the other one is selected from
t he group consisting acetyl, 20) aI kanoyl ; hal o- (C3-C20)al kanoyl ;
(C3-C20) al keng} (Cd- (C3-CB) -- '

cycl oal kyl ( C2- Doy i S unsubstituted-or 20 substituted
by 1 td03 substitue g 7 ed frogm thegroup consistd4 ng of hal ogen,

15 wherein. _
one of Ry and R; is hydrogen and the other one is selected
from the group'consisfing_of acetyl, {C3—Cao)alkanoyl; halo-
{Cs- Czo)alkanoyl (C3—-Cao) 2alkenoyl; (Cq- Cq)cycloalkanoyl {(C3—Cg) —
cycloalkyl (Co- -Cig)alkanoyl; aroyl which is unsubstituted or

720 substituted by 1 to 3 substituents selected from the group
consisting of halogen, cyano, trifluoromethanesulphonyloxy,
(C1~-C3)alkyl and (C;-Ci)alkoxy, which latter may in turn be
substltuted by 1 to 3 halogen atoms; aryl(Cz Ci6)alkanoyl
which is unsubstltuted or substituted in the aryl moiety by

25 1 to 3 substituents selected from the group consisting of
halogen, (C1—C3}alkyl and (C.1-C3)alkoxry, which latter may in
rurn be substituted by 1 to 3 halogen atoms; and hetero-
arylalkanoyl héving one to three heteroatcms selected from O,
S and N in the heterocaryl moiety and 2 to 10 carbon atoms in

30 the alkanoyl moiety and which is unsubstituted or substituted
_in the heteroaryl moiety by 1 to 3 substituents selected from
the group consisting of halogen, cyano, trifiucromethanesul-
phonyloxy, {Ci-Cs)alkyl, and (C:i-Ci)alkoxy, which latter may
in turn be substituted by 1 to 3 halogen atoms; and '

35 Rs is selected from the group consisting of hydrogen; {Ci1-Csq)-
alkyl, which is unsubstituted or substituted by 1 to 3 halo-
gen atoms; cyclopropyl and cyclopropylmethyl; which process

comprises

AMENDED SHEET



(C1-C3) alkyl and (Cl--C3) al koxy, which latter may in turn be substituted
by 1 to 3 hal ogen atons; aryl (C2-C16)al kanoyl which is unsubsqjgupgg;m@
‘substituted in the aryl noi ef ‘Ciaéé L@ @reubgti tuents sel ecte f'romt;le
group consi-sting of hal ogen}u{Cl-&3}cral Andizednd I' (C1- C3) al ' j

| atter may in ‘turn be substitd Yi2L to 3 hal ogen atonﬁpﬁgééOH@Téﬁg-
aryl al kanoyl having one to three heteroatons selected fro®f-#1-2082and N in
the heteroaryl noiety and 2 to 10 carbon atonms in 30 the al kanoyl noiety
and which is unsubstituted or substituted in the heteroaryl nmoiety by 1 to
.3 substituents selected f t: OHp.C L.Siq f.1Bakegen, cyano,

trifl uor oné hAfigs fggpﬁ%d§$%¥§Pﬂ%C%?-g§§a %@%%a%;¥$ﬁ%01-cg)afﬂoxy, whi ch
|atter may in turn be substituted by 1 to 3 halogen atonms; and 35 R3 is
sel ected fromthe group conskSting of hydrogen; (Cl-C4)- alkyl, which is
unsubstituted or ﬁHgﬁtitut to 3 halo- gen atons; cycl opropyl and

- cycl opr opyl net hyl ; m?ﬁch pr ocessi{ conpri ses AMENDED SHEET 12

PCT/SECE/Oé%ﬁS 07- 200 redgcting an aporphine of the general fornula
(r1), wherei i i above, with an acid chloride of the general
formula (111) i " defined for said other one of R1
and R 2 above, in the rati o of |aporphine to acid chloride of from

1:1 to 1:5 and iNx{ri ’ d and nethylene chloride (CH2C12)
after the reacti on™ei ng onpletéﬂ evaporating the sol -

)
| ’ A

10 R

, b)

wherein Rz is defined as above, with an acid chloride of the
general formula (ITI)

15 ' Rg-C1 |
wherein R, is as defined for said other one of R; and R’
above, in the molar ratio of aporphine to acid chloride.of
from 1:1 to 1:5 and in trifluoracetic acid and methylene
cﬁloride {CH;C1z:) ;

20

' b) after the reaction being completed, evaporating the sol-

vents or l1lyophilizing the reaction nixture;

¢) dissolving the fesidual crude product mixture in CH.Cl,

25 and purifying by cromatography on Al;Os eluting with CH.Cl:
and then with t-BuOH:CH,Cl; or EtOH:CHzCl; mixtures in a step=
wise gradient of increasing concentration of t-BuOH and EtOH,
respectively, of from 1 to 15 % by volume, preferably from 2

to 10 % by volume, of the mixture, and isolating fractions

30 containing the isomeric monc-ester derivativss of the formulia

{I'Y; and

d) separating said isomeric monc-ester derivatives of formule
(I') by known technigues to isolate a single mono-ester of

35 the formula (1) .

AMENDED SHEET



vents or |lyophilizing the reaction mxture; c) dissolving the residual
crude product. m-xture in CH2C1l2 25 and purifying by cronatograﬁFKFg% QH%O3
eluting with CH2Cl12 and then| Mit PW¥=BirCH=GH26] 2 jor Et OH CH2A 2 M xtures i'n
a step- wise gradi ent of inckeasi-HG=EBH! "iEiJn of t'B”ﬁtbﬁgﬁiﬁﬁgki
respectively, of from1l to 15 % by volune, preferably fro 8 /%by
vol une, of the nmixture, and isolating fractions 30 contaiﬂ?ﬂé*gwg i soneric
nono-ester derivatives of the formula (I') ; and d) separating said

i soneri c nono-ester derivatives of fornula (I') by known techniques to

isolate a %‘ ggk:ﬁiﬂ&”% e L Vsed® tAPehAPIRhede )is B1do RERZN 13
PCT/ SE0110 g 07-11-2002 AccordLng_%g t he present i.nvention.there i-s al so
i

provi ded aPIPF8EEsECY ofD® HF SRAEFALS t hiheSar S et e der i va-
tive havingitvBengenggathd afgndral( EoymkRAO (0 )wherein 15 one of R'1 and R'2
~is acetyl and the other one is selected fromthe group consisting of
(C3-C20)% al kanoyl ; hal o- (C3- C20) al kanoyl; (C3-C20) al kenoyl; (C4-C7)
cycl oal kanoyl ; (C35 | (C2-Cl16) al kanoyl; aroyl which is
unsubstituted or : to 3 substituents selected fromthe
group 20 consisting pfithal ogen, cyano, trifluoronethanesul phonyl oxy,
(C1-3) alkB[O nd ] whi ch latter may in turn be - substituted
by 1 to 3 hal oges al kanoyl which is-unsubstituted or
substituted in i 0 3 substituents selected fromthe
‘group ¢qnsisting . ) alkyl and (Cl-C3) al koxy, which
| atter y in tursxe 9SSt Yy 1 to 3 hal ogen at-ons; and hetero-

5]

wherein

15 one of R"; and R", is acetyl and the other one is selected
from the group consisting of (C3—Cm)alkanoyl;vhald~ (Ca-
Cpo)alkanoyl; (C3—C§0)alkenoyl; (Cq—Cq)cyéloalkanoyl; (C3-Ce) —
-cycloalkyl(ngcm)alkanoyl; aroyl which is unsubstituted or
substituted by 1 to 3 substituents selected from the group

20 consisting of halogen, cyano, trifluoromethanesulphonyloxy,

‘ (C1~C3)alkyl and (Cl-C3)a1koxy, which latter may in turn be
éubstituted by 1 to 3 halogen atoms; aryl (C;-Ci¢)alkanoyl
which is unsubstituted or substituted in the aryl moiety by
1 to 3 substituents selected from the group consisting of 7

25 halogen, (C;-Ci)alkyl and (Cy-C3)alkoxy, which latter may in
turn be substituted by 1 to 3 halogen atoms; and hetero-
arylalkanoyl having one to three heteroatoms selected from O,
S and N in the heteroaryl moiety and 2 to 10 carbon atoms in
the alkanoyl moiety and which is unsubstitutsd or substituted

30 in the heterocaryl moiety by 1 to 3 substituents selected from
the group éonsisting of halogen, cyano, trifluoromethanesul-
phonyloxy, (Ci-Cs)alkyl, and (Ci-Cs)alkoxy, which latter may
in turn be substituted by 1 to 3 halogen atcms; and
R; is selected from the group consisting of hydrogen; (Ci=C4)-

35 alkyl, which is unsubstituted or substituted by 1 to 3 halo-.
gen atoms; cyclopropyl and cyclopropylmethyl; which process

comprises

AMENDED SHEET



aryl al kanoyl having one to three heteroatons selected fromO, S and Nin
‘the heteroaryl noiety and 2 to 10 carbon atons in the al ka;tg fggl #g and

which is unsubstituted or su m&&ntmt:&e eteroaryl V by 1to 3
substituents selected from ongd AS PR} of hal oggypp 165
trifluoromethanesul -- phonyl oxy, 8) alkyl, and (Cl1- C%? fsgﬁﬁ w% ch
|latter may in turn be substituted by 1 to 3 haI ogen at ons;

sel ected fromthe group consi sting of hydrogen; (Cl-C4) - 35 aI kyI, Whl ch
is unsubstituted or substituted by 1 to 3 halo gen atons; cycl opropyl and
cycl opropyl et L NOED R 1Gs2RB2QUS 14
-PCT/ SEO11 01 g&ﬁ; lﬁ@ ggO%S ;i Zlaecﬁgﬁg S§€§B%h| ne nono-ester of the
general for@ila (1') RLO 10 wherein one of R1 and R 2 is hydrogen and
the other one.is acetyl.and 15 R3 is as defined above, with an acid ,
~chloride of the general (IV) R5-C  wherein R5 is as defined for
sai d other one of R'@ and ) , inthe nolar ratio of aporphine
nono- estder to acid  chlor rom1:1 to 1:5 and trifluoracetic acid
and ne- thykﬁﬁ - b) after the reaction being conpleted,
"evaporating ' izing the reaction mxture; 25 c)

di ssol ving the i crude jr oduct {m xture in CH2C12 and purifying by
cromat ography o Bl utingjwith CiH2C12 and then with t-BuOH CH2Cl12 or

10 | Ve

wherein
one of R} and R'; is hydrogen and the other one is acetyl and
15 Ry is as defined above, with an acid chloride of the general
formula (IV)
| Rs-Cl
‘wherein Rs is as defined for said other one of R"; and R"5
above, ih the molar ratio of aporphine mono-ester to acid
20 ‘chloride of from 1:1 to 1:5 and trifluoracetic acid and me-
thylene chloride (CH:Clz): '

b) after the reaction being completed, evaporating the sol-
vents or lyophilizing the reaction mixture;
25 . '

c) dissolving the residual crude product mixture in CHCl,
and purifying by cromatography on 21,03 eluting with CH,Cl;
énd then with t-BuOH:CH,Cl, or EtOH:CH;Cl, mixtures in a step-
wise gradient of increasing concentration of t-BuOH and EtOH,

.30 respectively, of from 1 to 15 % by volume, preferably from 2
to 10 % by'volume, of the mixture, and isolating f:actions
containing the isomeric di-ester derivatives of the formula

(I'}; and
35 d) separating said isomeric di-ester derivatives of formula

(1" by known techniques'to isolate a single di-ester of the

formula (1I”).

AMENDED SHEET



w se gradi ent of increasing concentration of t-BuCOH and Et OH, 30
respectively, of from1 to 15 % by volume, preferably from 2 id 5530/2[1:95
vol ume, of the mixture, and isolating fractions containing the isoneric

di -ester deriwabt/me® of the formula (1') ; and 35 d) separ QE‘.r@ﬂnﬁf’ﬁis?
I someric di-ester derivatives of formula 15(I ") by known techniques to
Isolate a single di-ester of the . formula™(l1") AVMENDED SHEET 0 1 FEB 2005

WO 02/ 14279 PC1"/SE01/01658 15 In a first nodification of the method for
the preparation of an aporphine di-ester derivative having the general

formula (1") astrdef Epest aan eidatRA0ESIRY nlEndd'e-$e0RL 3 e%8£g%.lo?i %k )
wherein R 1 and R %pgﬁ&lﬁﬁef (agtég@ed I.n cor]:nectﬂéon, W tF‘ sai'd for nul"a
except that neither "thereof Ts 2cet VETI A S Y ERINERA IeneaRy | EHMdRi de i n
a step a) in the In)(r)laérd?%iﬂeé FHovEpB s nestepelh ths t aanerel avetyla ¢iv) ori de of
from1:1 to 1;5 viedeini¥| and Roavet e duiideanth ohhybersh Ghkaride €GH2C12),
wher eaf ter stepsmilh bfedh: @ﬁa@ﬁ?é&%h%?'ék@é%oﬁ@s 0,309t her 5@29'; %@E}lon of

- 6 i

the method for t eparati.on, of _an apor.phi ne di-ester’ derrva havi ng
the general for rﬁr(}f%ggi (cﬁa)oréged]elfi%éae% végatl?ﬁ)ﬁﬁ’;égt’é?tl@f of rpagehérsl
formula (1), W¥BPefFFR Foaper'l2chierigle dEffmwedlih oMNEChhd R WFLl-15
sai d formul a exceptetimtachei ahbmethor@ef chsodiGrt Ybm,d1$) J §medciad,i N a step

a) wWth acetic aekds anhydr hfeyd npghe! 4,418, he presence of a basic catalyst
such as triewhylamne or pyridine wher eal T er steps b) to d) as above

foll ows. 20 ternatively, an aporphi ne nono-acetyl ester is reacted with
the anhydride ofiPaireidied Bedifearspmeata thy)nRBoGH ontteree ppefifratsonsomlef i ned
above, in a stepnajpduphChiZiz-dgtel-h@erivative having the general formula
' (I") as defined above a mono-ester of the general formuila
{I') . wherein R, and R, are as defined in connection with
15 said formula except that neither thereof is acetyl, iz re-
acted in a step a) with acetic acid anhydride in CH,C1, in
the presence of a basic catalyst such as triethylamine or
pyridine whereafter steps b) to d) as above follows.

- 20 Alternatively, an aporphine mono-acetyl ester is reacted with
the anhydride of an acid of the formula (V)
R,-OH
wherein R; is as defined above, in a step a) in CH,C1, in the
presence of a basic catalyst such as triethylamine or pyri-
25 dine whereafter steps b) to d) as above follows.

'hporphines, being-catechols, are fery sensitive to oxidation
(e.g. in atmospheric air), This is especially true under ba-
gic conditions (a basic sélution of apomorphine turns green

30 to blue to violet to black in air). It ie thus virtuaily im-
possible to handle such aporphines in the free base form,
without the addition of antioxidants.

In addition, the pro-drugs of the present invention are de-
35 signed to be easily hydrolyzed, making it difficult to use

810, and nuclepphilic alcohols for purification of the apor-

phine esters of the invention via column chromatography.



presence of a basic catalyst such as triethylamne or pyri- 25 dine
whereafter steps b) to d) as above follows. Aporphines, being []:atlégacm}%
are very sensitive to oxidation (e.g. in atnospheric alr) ThIS S
especially trweoundsr ba- sic conditions (a basic soluti on {E?é phi ne
turns green 30 to blue to violet to blacéﬁin air). It is t us virtually im
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m xture or the & Aaction m xt pre I S chPhlllzed in step b) of the
processes Of e reac ion can e monitored by means of TLC (A1,0, and

eluting with CH,Cl, or CH,Cl,:t-BuOH mixtures or CH,C1,:EtOH
mixtures) .

After the reaction has become complete (generally within 1-24
h, depending on the acid chloride and molar ratio used) the

20 solvents are evaporated from the reaction mixture or the re-
action mixture ie lyophilized in step b) of the processes of
‘the invention. Evaporation of the solvents is generally car-
ried out under reduced pressure.

25 For purification according to step ¢) of the processes of
the present invention the residual crude product mixture from
step b) is, in step c¢) dissolved in CH,Cl, and purified by
chromatography on Al,0,, elution being carried out by using
first CH,Cl, and then with mixtures of t-BuOH and CH,Cl, in a

30 stepwise gradient of increasing concentration of t-BuOH of
from 1 to 15 % by volume of t-BuOH calculdted on the mixture,
preferably from 2 to 10 % by volume, for instance in steps of
1.0, 2.0, 5,0 and 10 %. During the elution fractions contain-
ing the desired isomeric ester derivatives are collected. In

35 case of the preparation of monersters, starting from an
aporphine, potentially formed di-symmetric esters, will elute
first and the mono-ester isomers (10-ester, 11-OH and 10-OH,
ll-ester) thereafter, Unreacted aporphine fwhich is a cate-
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may be used ,as the star? éﬁtt%%%l al for the preparation of asymmetric

di-esters or-as the actlve principle in a pharma- ceutical preparation. 10
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fromthe esteri-
15 Also in this case, when starting from a mixture of the two

possible isomers of the mono-ester resulting from the esteri-
fication process of the present invention, the two di-ester
isomers may prove difficult to separate and so it may appear
_ advantageous to use the mixture of isomers as the active
20 principle in a pharmaceutical preparation rather than taking
the cost for the separation of the isomers.

According to a further aspect of the present lnventlon there
is provided a pharmaceutical composition comprlslng, as an

25 active principle, at least one aporphine derivative of for-
mula I as defined above or a physiologically acceptable salt
thereof together with a pharmaceutlcally acceptable carrier,
diluent or excipient.

30 The term “at least one” as used in the paragraph next above
is primarily meant to refer to the case when the mixture of
two lsomers resulting from the esterification process of the
present invention is difficult to separate and hence it might
appear advantageous to use gaid mixture rather than a single

35 isomer. It might also appear advantageougs to use the mixture of
the two isomers or a combination of two compounds acéording to
the imvention having different combinations of the meanings of
the symbols R, and R, in formula I between each other.
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t he phar naceut i QP qrdin i nvention as the base or
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i nvention 15 duration of action can be achieved by using aporphine pro-
drugs of formumla I according to the invention suspended (as
a neat oil or as crystals, or dissolved in a suitablerand'
pharmaceutically acceptable solvent (e.g. water, ethanol,
DMSO, i-PrOH or benzylbenzoate)) in a pharmaceutically ac-
20 ceptable depot oil (e.g. viscoleo, sesame oil or olive oil}
and injected subcutaneously or intramuscularly with a syringe
or a “pen injector”. Alternatively, these drugs may, in a
suitable composition and with a suitable vehicle (penetration
~ enhancer), be applied to a patch for transdermal administra-
25 - tion. The compos;tlon could include alsoc a local anesthetic
(e.g. lidocaine) to avoid injection pain, in particular at
intramuscular injections.

Thus, according to a preferred embodiment of the pharmaceuti-

- 30 cal composition of the present invention said composition is
in the form of a patch or an ointment for transdermal admini-
stration, Said patch or ointment preferably alsc comprises
stabilizers, solubilizers and permeation activators to facili-

. tate the passage of the active principle through the gkin.

35

According to ancother preferred embodiment of the composition
according to the present invention said compogition is in the
form of a depot preparation for subcutaneous or intramuscular
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i nj ectabl e depof™ T9riufalith Fs 185U FRGERorRtevfiviEing] she desired dos-

ing interval. The actual working principle to obtain this

15  prolonged drug release is rather simple. Since the drug sub-
stance has to reach the gystemic circulation to display its
effect, most depot injection systems decrease the transport
rate of the drug from the site of injection to the circula-

- tion. The subcutaneous route of admiﬁistrétion avoids the

20 problem of the first pass effect, which is very crucial in
the case of Apomorphine, which is a catechol and is thus
sensitive for oxidation, conjugation and COMT inactivation.
Apomorphine can not be given orally due to extensive first
pass metabolization. '

25
A suitable form of depot preparation is the subcutaneous or
intramuscular administration of an oil solution and/or oil
suspension of a lipophilic drug. This gives a slow transport
over the oil-biofluid interface and a slow dissolution in the

30 biophase. Thus, when the drug is dissqived in an apolar solvent
{e.g. oils), which is non-miscible with the aqueous biolegical
fluids, the drug has to be transported over the oil/water inter-
face. When the oil/water partition coefficient is hiéh, the
transport will be slow. For very lipophilic drugs, the re-

35 lease from the oil phase may last for up to several weeks.

The maximum volume of an oil solution/suspension to be in-
jected intramuscularly or subcutanecusly is 2-4 wiL. This is
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15 and approved solvent or mixtures thereof, before adding the
o0il (see above) to a total volume of 1 mL. '

Other suitable administration forms for the aporphine deriva-
tives of formula I according to the invention include forms

20 suited for oral, sublingual, pulmonary, rectal, vaginal or
intraduodenal administration.

A preferred form of a pharmaceutical composition intended for
oral administration is one which is provided with an enteric

25 coating which is quickly dlssolved in the ducdenum/small in-
testine

Such a form may comprise a tablet core Prepared by compress-
"ing a mixture of active ingredient (8), excipients, adjuvants

30  and possible other additives which coxe ig then provided with
an enteric coating.

Alternatively such a form may comprise a mixture of active
ingredient (s) and appropriate excipients and adjuvants en-

35 'closed in a capsule dissolving ih ducdenum/small testine and
thus functioning as an enteric coating for said mixture.
Preferably said mixture is in the form of a solution of the
active ingredient(s) in a solvent.
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1 anti-emetic, at least at the start of the therapy. The anti-
emetic may be conveniently administered in the same composi-
tion as the new aporphine ester pro-drugs of the present in-
vention. Alternatively, the anti-emetic may be administered
separately from the DA agonist by any of the usual oradl or
" 20 parenteral routes of administration, for instance, by tab-
lets, capsules, suspensions, suppositories, infusions, injec-
tions, etc., at a suitable time which may be before, after or
simultaneously with administration of the DA agonist. It is
likely that, after an adaptation periocd, the anti-emetic may
25 be taken away from the therapéutic scheme.

Thus according to a further preferred embodiment of the phar-
maceutical composition according to the present invention,
said composition, in addition to the aporphine derivative of

30 formula I or the physiologically acceptable salt thereof con-
tains an effective amount of an anti-emetic agent.

It is preferred that the anti-emetic is present in the compo-
' gsition in an amount of from 1 to 120 mg, more preferably 1-60
35 mg. However, the precise quantity of anti-emetic to be admin-
istered to the patient will depend on the anti-emetic that is
selected. A well-known and much used anti-emetic is the pe-
ripheral DA antagonists S—chloro—l-[l-[3-(2,3~dihydfo—2-oxo—



21 It is preferred that the new aporphine ester pro-drugs of formula I

according to the present invention are present in the corrpositi@ irE a? 05
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Where. a high dajl.5f9se is 5 required, this my be administered in several
(I ower dose) 'injections over the day. However, this still REEReVRERer in-
jections per day than with the presently %sed fornulation w th aponorphine
X HC1L in water (can reach 10-12 injections per day). 10 As nenti oned above
in the section Background art, DA agonists |ike aponorphine produce '

side-effects such,e a and v iting.” It is therefore preferred that
" the conposition g?att?%n%%a?ﬁ%ze I 6ﬁfr%r°é’§h&h"f“§°clé’?€ﬂd?dﬁﬂér,lr%)Tdiihwdlﬂ:@fﬁﬂmct i on
with, an 15 anti?etfiidazal-3-vast (dampehidetar bndfsdtes thereys.. pRbeeaaki -
enetic ma%_ be co®wini énté yrady mbstmeednwetnﬁeiéaa@n&%aﬁ%st59%%5, Ithe
new apor phi ne esg@r oRhe- the present in-_ventiqn, ternatively,
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tions, etc., at dotauifbabimonidriRi MYLRBnOBY- Resbef ore, after or

simul taneously with adm nistration of the DA agonist. It is |Ilikely that,

-after an adaptatjon period, the anti-enetic may 25 be taken away fromthe
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my. However, the&epieks sdnquaepdtiygosonittibneMaileC cbRpiitd@dih e igskered to
the patient il lsotiesendr0nnd&e: @At La®BE L thAih$20d before filling
into a suitable wvial or ampoule and sealing. Advantageouslf,
adjuvants such as local anaesthetic preservatives and buffer-
ing agents are dissolved in the vehicle. To enhance the sta-
bility, the composition cap be frozen after £illing into the
20 vial and the water removed under vacuum. Parenteral éu5pen—
sions are prepared in substantially the same manner, except
that the compound is suspended in the vehicle instead of be-
' ing dissolved and sterilization camnot be acéomplished by
filtration. Possibly, a surfactant or wetting agent is in-
25 cluded in the composition to facilitate a uniform distribu-
tion of the compound. |

The composition may contain from 0.1 % £o 99 % by weight,
, preferably from 10 to 60 % by weight, of the aétive material,
30 depending on the method of adminiatration.

The doame Qf the compound used in the treatment of the afore-
mentioned disorders will vary in the usual way with the geri-
‘ousness of the disorders, the weight of the sufferer, and

35 other similar factors. However, as a general guide suitable
unit doses may be 0.05 to 100 mg, more suitably 0.05 to 20.0
mg, for example 0.2 to 5 mg; and such unit doses may be ad-
minigtered more than once a day; for example two or three



selected. A well-known and rruch used anti-enetic is the pe- ri era A
ant agoni sts 5-chloro-1- [1- [3- (2,3-dihydro-2--oxo 0 1 EBZﬂ)@ []5
02/"14279 PCT/ SEOL/ 01658 22
| H-benzi m daxwd ezlryd) propyl | - 4- pi peri di nyll-1,3-di hydro- 2y B0y 1638

ds dai 1 y dose

‘benzi m dazol - 2- one (donperi done) and sal&g thereof Preferr
range for the anti-enetic donperidone is“20-120 ng, nore preferably 30-60
ng. Where a high daily dose is re 5 quired, this may be adm nistered in
several units of smaller dose. Another anti-enetic i s Nal oxone, an

aponor phi ne_ant ¢ imalotee abor &DQ‘EQEDEHe“%oEaﬁ'FPaH‘l ag;%r is -%L ;ﬁ[}h &r al

adm ni stration I do e for

conmpound of forrr%laH:lOgltog3 %he ﬁ?l’\g?e?ﬁl 5# o?ucj’ ﬂf%f aGYi extend §€’€e”bt abI e
salt thereof and™®st efi vecksepprths, Yﬁer%oﬁpemln@hngjepenmertgoﬁntlt&e vehicl e
and concen- trapdtgrngsedlif=mn be either suspended or dissolved in the
vehicle. In preparing solutions the conpound can be dis 15 solved for

i njection and f terdsterl I L{z Defore fillli n? into a suitable vial or
anpoul e and seal Thg. “AGVARTHGEBEY RIRERNSS JiGeare andedshhet i ¢

preservatives affh &f Feeat%gflégearnogphme direosdtugsd of nthd@resbie | idrvedio
enhance the staidn khilyintile EOAMANLLOOOLEL BRe BSrddedReinAldiebnfdld iNng into

the 20 vial andrgggeeg@tfégg %%Hﬁgneur?gﬁé) ,v%céwg%a l%réeg__tce{%g?s#%%e% si ons

are prepar eﬂ) Et ant | al mpound i s
suspended in thelO\?e i"‘EP%t‘?”r‘Fﬁ dadesy prd é}lﬁ@ ﬂ?’é‘?& \?EH“%lQPeM l8i-Zat i on
cannot be accorfiffcshesabyworten| {stdmudat idossi bhginad Subfiaatash Hd wetting

agent s in .2%rekuied ém cﬁ.heoﬁﬁmoﬁyﬁéﬂﬂoch{ékﬁ' | bh&t& hugg o S di stribu-
oto

t f th t % b
wei ghe, pret eratly, PO TR Bl T eBERA b isHen Fo o erpal a0

dependi ng on t e ?1%16106? QdFr]i“?up§FF%fﬁ 6ﬁ"eff'h’émdo§éu%vf ather cbimsesnd used in
the treat nelt dtatpa Hfwnleding the DA-ergic system may also be relevant For
treatment with compounds of the present invention.

When administered in accordance with the invention, no unac-
ceptable toxicological effects are expected with the com-
20 pounds of the invention.

DA agonists, especially apomorphine, can be uged to predict
the likely response to levodopa in patients with Parkinson’s
disease. Accordingly, the present invention in a further aspect
25 ‘thereof prqvides the use of a pharmaceutical compogition as
defined above for use in the evaluation of Parkinsen!s disease.

In still another aspect of the present invention there is
provided the use of an aporphine derivative of formula T as
30 defined above for the manufacture of a medicament for the
treatment of Parkinson’s disease, hemicrania, restless legs
syndrome (RLS)}, sexual dysfunction in men and WOmen, hyper-
prolactemia and psychotic disorders, and/or evaluation of
Parkinson‘s disease.
35
According to one aspect of the best mode contemplated at pre-
sent for carrying out the invention, the pharmaceutical com-
position is in a form suited for oral administration which is



~mentioned disorders will vary in the usual way with the seri- ousness of
the disorders, the weight of the sufferer, and 35 other sinilarf) flackBr2jls
However, 'as a general guide suitable wunit doses may be 0.05 to 100 ng,
more suitabl yW0.08840% 20.0 ngy, for exanple 0.2 to 5 ny; angrsEsihissRi t
doses may be ad- ministered nore than oncg a day; for exanple two or three
0 | FEB 2005 WO 02/ 14279 PCT/ SE01101658 23 tines a day, so that the total
daily dosage is in the range of about 0.5 to 100 ng; and such therapy nmay
extend for a nunber of weeks, nonths, years, including the rest of the
patient's |ife. Mdvddedi eidses/ enndiiti omsinheshder Rar khfeor, g:disgage,
which can be triated addeRROLRMNINEPLO:dIUgs of the present inven- tion
and in the fornulation of the present invention are restless |egs syndrone
(RLS), hemicrania, erectile dysfunc- .10 tion (inpotence in nen) and al so
sexual stinulatifToFALRg Fo apehepmasnectvorfe hh¢ stéatuhatie crorpbmyPgicaakt
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o nhot

(e.g. schizophreRiba)s e -BeLewqt tioned di seases orm a
limtation to the pr ei‘ent [ nveﬁ%lo%?g'ﬁqr sh,m(e)f her di seased 15 states

involving the DA-ergic system may also be relevant for treatnment with

conpounds of t h&hgr exesntionvebtl oow Mhdurader nisakeibsd HymagsdlFagce Wit h
the invention, monbeAct eeRiBhEe whoXh GRleogbeas ehf B64S A8 gxpegled Wi th
the com 20 pmunqi_ﬁegg,réstéqltl @M]?&Ldi%pf DA agoni sts, especl al 'y aponorphi ne,

can be used to predict the [ikel'y response to | evodopa in patients with

Par ki nson's disease. Accordingly, the present invention in a further

aspect 25 't her eBkamplag des t he use of a pharnmaceutical conposition as
defined above for use in the evaluation of Parkinson's disease. In still

anot her aspect gf fhe nres inyention there is provided the use of an
apor phi ne detiva TVe o e?o%'?rimaé‘#i'%%s R ef O]

Melting points were determined in open glass capillaries on
an Electrothermal digital melting-point apparatus and are
- uncorrected. Mass spectra were obtained on an Unicam 610-
Autowmass 150 GC-MS system, or on a PE-Sciex APT 3000 triple
20 quadrupocle mass spectrometer (Sciex, Concord, Ont., Canada)
equipped with a Turbo Tonspray interface. Progress of the
reaction was followed on a Perkin-Elmer 8410 Gas Chromato-
graph equipped with a Cp Sil 5 Column. Free hydroxy groﬁps of
the products were derivatized with acetic anhydride or buty-
25 zxyl chloride. Column chromatography was performed with Alumi-
- num Oxide 90 active neutral, starting with CH,C1l, as eluents,
and gradually increasing its polarity by adding tert-butanol
up to 10% (v/v). Thin layer chromatography was performed on
Al,0; 60 F254 neutral plates.
30
Example 1 Mono-acetyl apomorphine

Apomorphine HCl (0.25 g, 0.83 mmol)} was dissolved in CH,CL,
(25 mL) and trifluoroacetic acid {2 m) . The mixture wés

35 stirred on ice. Acetyl chloride (0.13 g, 1.65 mmol) was
added. The temperature slowly iﬁcreased to room temperature.
The reaction mixture was left overnight, and was then evapo-
rated under reduced pressure, yielding a yellow oil. Purifi-



30 defined above for the manufacture of a nedicanent for the treatnent of
- Parki nson's di sease, henmicrania, restless |egs  syndrone (PLS), (s&xfual 2005

dysfunction in men and woren, hyper- prolactenia and psychotic disorders,
and/ or eval uaWVPéu147® Parki nson's di sease. 35 Accordi ng t oprongeARREgt Of

t he best node contenpl ated at pr'e- sent fagr carrying out the invention, the
pharmaceutical com- positionis in a formsuited for oral admnistration
which is 0 1 FEB 2005 WD 02/ 14279 24 PCT/ SEO /01658 provided with an
enteric coating which is quickly dissolved in the duodenuni small

i ntestine. Accordthagnhtly avduherclaspecogmaphyhel dert 1wde gonbefgd akhed, at 5

present for carmyBng) aigt gtraﬁ ERMRAY EOMprt| a[p/y@ nfM riva- tive is
nono- but.yryl aponor phi ne e invention w now - urther descri bed by

“neans of a nunber of exanples which are not to be construed as limting
10 the present CHCSRTS On MOBER RiHive¥L 1pomepakinaises and anal ysi s rret hods
Mel ting poinPs were determined in open glass capillaries on

El ectrot hermal dpghdéadnige! hitNgrP9k r re Jun orr d. Mass
spectra were ob(tsté;s %lnd cocamn%l%fj@% %%gsggg %‘ 8 %giﬁcf%or on a

PE- Sci ex APl 820"t #8%‘8%%?%%@%%&5@ or%{eeﬁllftseliee%’aSConcor d'
Ont., Canada) EHIF§HEE™EER: BuFyrbo dhdpspday(oi. 0peyf ace3 Rrsgr @as of the
reaction was fohddwed The aexﬁ@rlawr&lsrmm@%x@%em&%m £ RO £V pped

with a Cp Sitb Sagadsmns. EL dgogg%(Ll %? PS, of t%ﬁﬁ}@:og cts vvere

derivatized with,acetic ?ﬂ%%d”de 1bu%/

chr omat ogr aphy Was % A8 Gt ATHVRAPEE iR @5‘311‘6‘% erabty \l@umeutﬂ@l :

starting WlﬂnI G oasmpkitigt was left overnight and was then evaporated
under reduced bressure, yielding an yellow oil. Purification
by column chromatography yielded the product as a colorless

15 oil. Crystallization from hexane yielded 14 mg (0.042 mmol,

571 %) of gray c¢rystals: wp 99-102°C; API-MS: m/z 338 (M+H)+.

Example 3 ﬁono—pivaldyl apomorphine

20 Apomorphine HCl (0.45 g, 1.49 mmol) was dissolved in CH,C1,
(25 mL) and trifluorc-acetic acid (2 ml). The mixture was
stirred on ice. Pivaloyl chloride (0.54 g, 4.46 mmol) was
added. The temperature slowly increased to room temperature.
The reaction_mixture was left overnight, and was then evaporated

25 under reduced pressure, yielding an yellow oil. Purification by
column chromatography yielded the product as a colorless oil.
Crystallization from hexane yielded 114 g (0.32 mmol, 21.8 %)
of gray crystals: mp 128-130°C; API-MS: m/z 393 (M+).

30 - Example 4 Mono-hexadecanoyl apomorphine
Theoretical yield: 98 mg (base).

Synthesis 1: Apomorphine x HCl (50.0 mg; 0.164 mmol) was dis-

35 solved in CF,COOH (0.3 mL) and one equivalent (0.164 mmol;
45.1 mg = 49.7 pL) of hexadecanoyl chloride was added in one
batch at recom temperature. TCL (Al,0,; CH,C1,:EtOH 9:1 .or 5:1
was checked at different times).



and gradually increasing its polarity by adding tert-butanol up to 10%
(v/v). Thin. layer chromatography was perfornmed on A O3 60 {FA5BEBeRilbal
pl ates. '30 Exanple | Mno-acetyl aponorphi ne Aponorphine HCL (0.25 g, 0.83

mmol ) was di swolowed7s n CH2C12 (25 nlL) and trifluoroacetic ' o)

The mixture was 35 stirred on ice. Acetyl, chloride (0.13 g?ei).sg‘gfor?r‘ﬁg}_)
added. The tenperature slowy increased t%8 room tenperature. The reaction
m xture was | eft overnight, and was then evapo- rated under reduced
pressure, yielding a yellowoil. Purifi 0 1 FEB 2005 WD 02/ 14279 25
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i ncreased t o 5r ogA:herpng . er,; ar. > _equival.enfs Q

butyryl chloride was ta&é% E%Aﬁ%?htg{e}logtﬁiegﬁtagﬁl%ﬁ? (/\?asl?gd 0181395, 5

hours. The readtronc i YEAFEivhs T ef t™"Hy ¥RRi GHsoAMEd vids Vimenley #pdr aned

under reduced pre¥Bet ecatyinl didegeant yel lmgvikoi (corPaspdrideatbosa DynggRd UM

chronat ogr aphy WpekHer) tshe. pidiiet nésk a (gekprdigss 44 éyplam‘igéy?sitcag[:j:f@_t I on
L T

from hexane yi eligdgdsdé NPetP. vraaDod ) of gray crystals
99-102C; APINE: Tt ?nﬁ&%‘% ggérrpﬁcea %‘}l\%’rio-pi val oyl aponor phi ne 20
Aponor phine 'HA (0.45 g, 1.49 mol) was dissolved in CH Cl2 (25 M) and
trifluoro-aceti &tatr®l he2iavgd that whtimicizbhyeastisd 6@dsOinéaplePevaloyl -

chloride (0.54 ®hedeftfrenanbdhats efdqRdre THRIICTPEAIMLE Sk Ojt"}.‘!éh'ié‘“eased
;\?agg?g‘t ;g”per abys@she LHE lgepa%cctilagntomc)&ngieetﬁs. ngetr %\ﬂggrgégogfapg?d(s\gaes t hén
above) the isolated product (15 mg) was dissolved in Viscoleo
15 and sc injected into two rats (ca 3.7 mg/kg; corr. to 2'mg/kg
of ApoxHCl) in a concentration of 3.7 mg/mL, No effect what-
soevaer was found.

Explanation: The first small batch contained both-monq- and
20 di-Ci6-Apo and obviously displayed activity when injected in
Viscoleo. The second batch contained only di-Cl6-Apo, which
is obviocusly not {or very slowly) hydrolyzing in vivo com-
pletely to Apo itself. Therefore, a new batch was started
and the reaction controlled by API Ms.
25 '
Synthesis 2: The same reaction was'set up, thus a 50 mg batch.
This time 1 eqv. was added and the reaction was checked and
found incomplete. However, no di-C16 had vet formed. Thus,
another eqv. was added and API Ms showed ca 60 %, 100 % and
30 10 % of Apo, mono-Cl6-Apo and di-Clé-Apo, respectively. It
was decided the reaction was stopped at this stage and the
solvent (CF,COOH) was evaporated. The residue was dissolved
in ca 1 mL CH,CL, and put on a pipette Al,0, column and eluted
~ with CH,Cl, and then CH,Cl,:EtOH (9:1). Fractions 28-31 were
35 analyzed with API Mg and were shown to contain ca 50/50 of
Apo and mono-Cl6-Apo, despite the fact that the Apo put on
the column should be held tightly by Al,0,! Therefore, to
fractions 28-31 was added one drop of pyridine and thereafter



25 under reduced pressure, yielding an yellow oil. Purificati on by colum
chromat ogr aphy yi el ded the product as a colorless oil. Crystg ” 55
frofm hexane vyi el ded 114 ng (0.32 mmol, 21.8 %9 of gray crystals m?@
128-130C; APl %92 393 (M+). 30 Exarrpl e 4 Mono -hexadecanog/ Pormr phi ne
Theoretical yreld 68 ng (base) 35 Synthesis 1: Aponor phi nECSHIEIE0, 0 ny;
0.164 mol ) was dis- solved in CF3000H (@73 nlL) and one equival ent (0.164
mol ; 45.1 ng = 49.7 JCL) of hexadecanoyl chl ori de was added in one batch
~at roomtenperature. TCL (Al 03; CHCL :EtCH 9:1.0or 5:1 was checked at
different tines) 00n, WO_02/ 14279 PCT/ SEQOL/ 01658 26 First 2 eq.
were added and a telgil}aIE EFE éjFoSﬁ?‘f%éPﬁt?ﬁ &Yt fees O BRPURNES the

evapor ated and tﬁr@CFég?%ugfewassqr@@ngm]\mdnpndl-eH2@Q vamjfauzsdimm ehwas
“taken with a pi P&t Bs arohpdbs 0 MEHLE-, Qé@{ﬁlﬁdsoﬂr@eﬁbpﬁt&esyg %fAlzos.
5"80°

El ution was per freaTe 4.5 t hen_w 9:1) .
The i sol at edp prdoquggrc(;w?ar gc?fo% 1%@ g hg@g e?sg?%egl i %f"?scg nd one
normal rat in a dasesdiiE 9%&“(85‘?936"?1’561”\’650?0‘:@3 AP Ik gunsApdiRRct ) s. C.

in the neck. O &&F-3pyrs shusiofsami rengitdvactsd wethtyoXyarisa (46d YrobaARLE | Me

(ca 24 h). 10 In:ovvagdzbﬂlyuaey)eolaﬂdhahoﬁm rioel &dz@ iheaGhd %&B'dﬁ%ﬁ 'e}]e and
S f the

.therefore anoth re ded d.,as if thi

" reaction to con%;??%%\iccé lﬂﬁero Iilo rap‘f‘n (gg"éeveibo%é)‘mtﬂ‘éc eQBP%f’t-"é’d

‘product (15 ng) ShESEY 4 ?v"ec?”ioﬁ %@E&gée 9% and sc injected into two rats

(ca 3.7 ng/KE; corr. to 2 ng/kg of ApoxHO) in a concentration of 3.7

my/ L. No ef f ecthwhalst SO@MEIHABE dRUPG 5P| ARR h@ Ebg Il batch
di

cont ai ned both APy ahd, Cg,%ld'ang]tqleﬁ‘p&géfd 0 \é' (J).Ililsl creasmg tQAcagorll-VI ty

when injected in
centrations. However, no distinct fractions containing the prod-

uct were seen. Thus, a mixture of CH,Cl,:t~BuCH (9:1) was applied
15 and a spot was observed in fractions 53 and 54, which were

pooled leaving only 4.5 mg of a fluorescent product, which

was confirmed on API Ms to be mono-hexadecanéyl apomorphine.

‘Examples 5 to 18
20 _
- In analogy to the procedure of Examples 1 to 4 further apo-

morphine mono-esters were prepared u31ng the appropriate acid
chlorides.

25 The mono-esters prepared in Examples 1 to 18 and analysis
data are summarized in the following Table 1.

. Table 1 ,
Example No. . Aoid used ) [M+H]* of mono-ester
1 Acetyl chloride B _ | 310
2. Buturyl chloride - 338
3 Pivaloyl chloride ' 352
4 Hexadecanoyl chloride 506
5 Propionyl chioride 324
6 Decanoyl chloride . 422
7 Isobuturyl chlbride- 33s
8 Propencyl chloride 322




Vi scol eo. The second batch contained only di-Cl16-Apo, which is obviously
not (or very slowy) hydrolyzing in vivo com pletely to Apo i@ el fE
Therefor'e, a new batch was started and the reaction controlle l/: ﬁPZD%’s.
25 Synt hesi s sanme reaction was set up, thus a 50 batch. This
tine 1 eqv. mﬁg%@% d and the reaction was checked and fggﬁ@"sﬁﬁ@é‘ﬁﬁl ete.
However, no di-Cl16 had yet forned. Thus, .28 another eqv. was added and API
Ms showed ca 60 % 100 % and 30 10 % of Apo, nono- Cl6--Apo and di - Cl6- Apo,
respectively. It was decided the reaction was stopped at this stage and
the solvent (C was—eh-ssotved—in ca 1
m. CH2C12 and pHESEASdCsilbetto AL2OPFIAEMM and el b W Bt Iene¥a9 2| and
then CH2C12: Et OH_(9:9). HrgekoromsniB-Blordes e 35 anal yzed wsidh APl Ms and
were shown to cpntaif ca [29lRBeRhoy1ARRARd MONO- 016 Apo despite the fact
that the Apo puf on  the 2631

‘ onz ou a De hetd—tT g er ef ore,
to fractions 233+ —was—ad

8 ; s Fafte 1 FES
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in the APl M sarrphgs' %mﬁa hese sanptes—aft ter
chr.omat ogr aphy. FApo—Tst e L rples—543i Luted it h
MeOH i n prepar aj-onf or t/ReChAprobgpzoy} geiorideng- C16-JApo i s #dsus very
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"~ -CH2Cl1z: Et OAc in i ncreasi ng Et OAC con- centratl ons. However, no distinct
fracti ons cont aigrbdgldshaspeodes '

Asymmetric di-esters of apomorphine were prepared in a two-
5 step process using in each step a methodology analogous to -
that of Examples 1 to 18. -

In the first step 15 mM apomorphine was reacted with acetyl
c¢hloride in TFA to give a mixture of the 10,1l-isoﬁeric mono-

10 acetyl apomorphines. In the second step, in each example an
acid chloride as set forth in Table 2, below, was added. Table
2 also gives analysis data for the products thus prepared.

Example No. Acid chloride in. the 2:nd step [M+H]* of product
' 19 Buturyl chloride 380
20 Isobuturyl chloride : ' 380
21 éyclopropanoyl chloride 378
22 Hexadecanoyl chloride 548
3 23 Pivaloyl chloride - : 392
15 |
Example 24

ApomorphinexHCl (50 mg, 165 umol) was dissolved in ca 0.5 mL
CF,COOH and pivaloylchloride (4 eqv., 660 umol, 4x15.8 mg or
20 pL = 79.2 pL) was added at 0°C. After ca 5 min the ice bath



uct' were seen. Thus, a mxture of CH2Cl2:t-BUGH (9:1) was applied 15 and a
~spot was observed in fractions 53 and 54, which were pooled e ?V%E%gﬁﬁéy
4.5 nmg 6f a fluorescent product, which was confirnmed on API

nono- hexadec onor phine. Exanples 5 to 18 20 In analogy to the
procedur e of aﬁgé%&ﬁ% s 1 to 4 further apo- norphi ne nono- esPETSERIOIGES
prepared using the appropriate acid chl @fides. 25 The nono-esters prepared
in Exanples | to 18 and analysis data are summarized in. the follow ng

- Table 1. Table 1 Exarrpl e No. Aci d used[ MtHp* of nono-ester | Acetyl
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containing the wono-pivaloylated APO were collected (35 mg

‘after evaporation of the solvents) and the mono-Piv-APO (10-

Piv-APO or 11-Piv-APO) was documented with NMR (300 MHz) and
10 MS (API, see Table 1).

The collected product (35 mg) was dissolved in ca 0.5 mh
CF,COCH and- acetylchloride (ca 2 eqv. of the starting amount
APOXHCl (i.e. 165x2=330 pmol = 2x12.9 = 25.8 uL) was added

15  at room temperature. The volatiles were evaporated and the
remaining oil was dissolved in CH2Cl2 and was applied to a
21,0, (neutral) column and the products were eluted with
first CH,CI, and then with CH,C1,:EtOH (20:1). The fractions
containing the two isomers of'piv,Ac-APO were taken to NMR

20 (fraction 45) and to biological testing (fraction 46; 6.5 mg
and fraction 47; 1.5 mg). GC/MS was documented for fractions
45-47 and gave the following relationsghips between the igo-
mers: fraction 45 first peak/second peak = 75/25; fraction
46: 67/33 and fraction 47: 83/17, respectlvely;

25 '
Exempel 25

ApomorphinexHCl (50 mg, 165 umol) was dissolved in ca 0.5 mhL

CF,COCH and propionylchloride (4 eqv., 660 umol, 3x15.2 mg or
30 pL = 45.6/1.4 pL = 32.6'pL) was added at room temperature.

TLC on AL,Q, in CH,Cl, and CH,Cl,/EtOH (20:1) shows that there

is probably too much propionyl chloride added (major product

wag di-propionyl). Despite this fact, 2 eqgv. of acetyl chlo-

ride were added, without first separating, to convert unre-
35 acted propionyl-apo to acetyl,propioayl-apo.

After a night in room temperature, the volatiles were evapo-
rated and the remalnlng oil was dissolved in C#,Cl, and was



182- Thi ophenyl acetyl chloride392 Exanples 19 to 23 Asymmetric di-esters of
aponor phi ne were prepared in a two- 5 step process using in eagm z¥§p2@§
met hodol bgy anal ogous to that of Exanples 1 to 18. .In the fir¥st p Vi
aponor phi ne wag 4ea4t ed Wi th acetyl chloride in TFA to give a m xture of
the 10, 11-isoneric nono 10 acetyl aponorphines. In the secBhHSEREF8 | n each
exanple an acid chloride. as set forth B Table 2, bel ow, was added. Table
2 al so gives analysis data for the products thus prepared. Exanple No.Acid
chloride in-the 2:nd stept MB] * of product 19Buturyl chloride380

201 sobut uryl chl_gri 0 21 l.opr opanayl chloride378 22Hexadecanoyl

chl ori de548 23Pia<97’E§Fgg‘?ge?&|a8%%839§1‘e§gr%§aﬁﬁtrﬂ‘é‘“%‘n&p8%rﬂfﬁﬂdﬁeikﬁderﬁo g,
165 nmol) was di §§BF%%d‘”1‘tﬁ‘ Ehret SHAl. TrBohen wikh SEVGL BHEh|(epi e (MBeeqy. ,
660 j.cmol, 4x1$x8cuofpror cRbtdiding ¥8e Zwhl Lyowdrs a80eehALRYC allpera6@ 5 NMin
the ice bath O1cRER:200RV0LORIA240- DEILSEAN MAOE, L L rBso{Spned and the

tenperature was_ _allowed_fo reach room.tenperature an r '

all owed to s}ty?r L5 i ghese %ﬁ%tj\%’?a‘fcﬁtégg%t"é 7o rfo P8 dthish A herapderxdpor
under reduced pPeszaf aahdt tdfe themaixsdngsondravasopieydl, redigon GEAGL2: Et OH
| 5I (2061)' aR_d C'V_\nggmpgdtﬁﬁgggd carfll dhowdd1@ubr thafncglaaﬁm folOr e ca)syma@&hi\@s
eluted wit : A t e;fractions _containing the
nono- pi val oyl at ed APCE)OVE\"Er e c%%q gcgzg}éd&%SEH%rgdl ORI aﬁ‘B?ati on. of the

'sol vents) and the nono-Piv- APO (10- Piv-APO or 11-Piv-APO vas docunent ed

with NVR (300 VPmymmies 260295 (API, see Table i). :

By a procedure analogous to that of Example 24 further asym-
- wetric diesters of apomorphine were prepared using in the first
_ step an acid chloride as set forth in Table 3 below. In the
15 second step reaction with acetyl chloride was performed. Table
3 also giveé analysis data for the products thus pre§ared.

Table 3
Example No. | Acid chloride in the 1:s8t step [M+H]* of product
24 Buturyl chloride 380
25 L Iscbuturyl chloride 380
26 Isopropanoyl chloride 378
27 ngadecanoyl chloride 548

20 Examples 28-35

By a procedure analogous to that of Examples 1-18 but uging
R(—)—propylnorapomorphine as gtarting material rather than
apomorphine a further series of mono-esters were obtained.
25
Thus 5 mM R (-)-propylnorapomorphine in dichlormethane con-
taining 3 % TFA was reacted with the respective acid chlo-
rides set forth in Table 4 below to obtain the corresponding
mono-ester isomers as a mixture. Table 4 also gives analysis
30 data for the products thus prepared.



The col |l ected product (35 ng) was dissolved in ca 0.5 nL CFSCOO-l and
acetylchloride (ca 2 eqv. of the starting amount APOXHCL (i . qﬁg@:@@?
pnol = 2x12.9 = 25.8 AL) was added 15 at room tenperature. The voI

wer e evapor atﬁ% g@% remai ning oil was dissolved in CH2Cl2 and was
applied to a Al (neutral) colum and the products wer e PETSEURIGBt h

first CH2C12 and then with CH2C12: EtOH (&3: 1). The fractions containing
the two isonmers of piv, Ac-APO were taken to NVR 20 (fraction 45) and to
bi ol ogical testing (fraction 46; 6.5 ng and fraction 47; 1.5 ng). GO M5
was docunent ed Ty, frgctions 45-47 and gave the follow ng relationships

bet ween t he i sof—Ters—fraetien—45—f++rst—peaklsecondpeak = 75/25: fraction
46: 67/33 and fEemlado47r 83/ 1Reid eidprideiusely. 25 EX&ﬂﬂElonﬁroduct
Aponor phi nexHC | (50287, 1GSedyCpld-igas di ssol ved in 551 CF30Q0CH and

prop ionylchlorii dg,(4 €g 6 XI5 2 g or 30 pL —457611 4 zL =
32.6 ILL) was adﬁeﬁ%‘r—rqw#yf%%geﬁaﬁ?&%—%m% d
CH2C12/ Et OH ( 202 —<Shows JCHSepEeRanerl chioridenhabl v t do nuch Propi onyl

chl oride added (maj 8t pr dausiyl wEsriie- propi onyl ). Despite i s tact], 2 eqv.
of acetyl chlo- ridgzmreIQ&Qngl%lolgpéét rirst sepgrart ng, , L0 Conv rt unre-

aor thinr

35 acted propi gnyl-g@po tg_dacet propronyt=—apo—After—a—+right—-hr—Hoom
tenperat ure, t he VU'| gn-: gl‘(ﬁ"é?y @\Jl%ﬁe rated and tHe rennid¥Png oil lwas

di ssol ved i n CH2Cl123&and BersBivl FEB2005 WO 02/ 14279 PCT/ SEGh/ 01658 |30
applied to an Al120, z{ neut &ada)lecgggyyrgm@,qgethe produdts wer 95346' utediwith
first CH2A 2 and then W th CH3CL, T ETOH (20 1) —The—fractt+otis—eontai ni ng
“the two isoners_of propion Ac- APO and the di-propionyl-Apo were taken to
"NMR and to biol 55?’6%49%3Fe§?| ng. These fractions contained ca 95 %of the
di - propi onyl - Apo and ca 5 of the m xed isoners propionyl, Ac-Apo. 0C/ Mb

5 Using the reaction mixtures obtained accbrding to Examples

28-35 as starting materials for the reaction with acetyl
chloride in analogy to the procedure of Examples 19 to 28 a
further series of asymmetrlc di-esters were prepared Table 5
below states the different starting materiale and gives

| 10  analysis data for the products thus prepared.

‘Table §
Example No. Starting material | -[M+H]* of product
from Ex. No.

36 28 380

37 29 ' 394

38 ‘ 30 406

39 © 31 ' 408

40 32 408

41 33 B 422

42 34 492
|43 _ 35 - - 576.

Formulation example
15

Preparatiqn of a depot dosage form of aporphine esters of the
present invention in oil.



was docunmented and showed two small peaks for the disymetric isoners and.
a big peak for the di-propionyl-Apo. 10 Exanples 26-29 By a grp‘ﬁf@"‘?ﬁ%
anal ogous to that of Exanple 24 further asym nmetric diesters of

aponor phi ne v;@{)gz‘,g; ared using in the first step an acid_chloride as set
forth in Table él'ow. in the 15 second step reaction w t REHEEHAISEh ori de

was performed. Table 3 also gives anal ys€s data for the products
t hus- prepared. Table 3 Exanple No.Acid chloride in the 1:st step[M9]"' of
product 24Buturyl chloride380 25I sobuturyl chlori de380 26l sopropanoy] .

chl ori de378 27Hgxadgg I |l ori ge A48 20 Exanpl es 28-35 By a procedure
anal ogous to that o? @a)r%:?l égt?f Elilﬁ RFSPRE" ’ﬁ("ff"-:b?rbp?lsné‘%p%?ﬁrbﬁ?%e as
starting materi & PEtHRS sehhn isafgdmetBhidiecatIvdiberl wel iesa gfharonoeest er s
wer e obtained. 28cThl doet&{ oilplepy Hrabaps®Ephlpeaiisacdiedor geyhane
con- taining 3 %efdavas ar saciad Whbivdde1iesnectivg acid ghloy rides set
forth in TabFe-Z}nb QW tg.obtain the orrzs oﬁ ng &rf.te)in()(-gégt etr'Bluég s as a
m xture. Table 4 al'so 'gives gnaI% §230 SqatelFote ¢ Hoeprafdaet stismgdved
prepared. 0 1 FEB 20WBSedTim|% syirgiyesEdl/ (4658 sExawlog 1 Novidgiodeohl or i de
used[ MrHJ of pr ofiireé 2BACehYtutchbioy i del338: 29RI@Re 2GBL0Kd 4e39ddea
30Cycl opr opanoy, ChL el de3fARLBULLL Worilh o 4 1P 308, 33ligbut uryl chl ori de366
33Pi val oyl cht oL} deS%O . ‘q
_ o ion. After appropriate sterilization (autocalve, gamma -
"10 ;§;radiati0n, ethylene oxide, sterile filtration etc.), the
solution (miXture, suspension) is stored in the freezer until
use. Before use, the solution should aquire room temperature
and then be shaken vigorously before injecting the solution or
o suspension subcutaneously (s.c.) or intramuscularly (i.m.).
15
Due to the potential nausea and emesis induced by apomor-
phine, naive subjects may be pre-treated with an anti-emetic
like domperidone. After a pericde of treatment, such domperi-
done therapy is likely to be redundant due to the patients!
20 adaptation to apomorphine,

Preferably, each portion or designated unit dosage form con-

taing from 0.5 to 20 mg or aporphine esters of the present

invention (or an equivalent amount of the salt/ion-pair),
25 more preferably from 0.5 to 15 mg and especially 1 mg.

Pharmacokinetic studieg

Protecol for the determination of apomorphine in Plasma
30
Apparatuses

- The samples were analyzed offline with an RP-HPLC with an

~ electrochemical detector. The system comprised of an ANTEC
35 electrochemical detector, a C-18 column, a GILSON 231 sampler
injector and a GILSON 401 Diluter, a PHARMACIA HPLC pump 2150,

and Kipp en Zonen flatbed recorder. The flow wag 0.25 mL/min.



34Decanoyl chl ori de450 35Hexadecanoyl chlori de534 Exanpl es 36-43 5 Using

the reaction m xtures obtai ned according to Exanples 28-35 asnsﬁ]qrEtBi OIS
- material's for the reaction with acetyl <chloride in analogy to the

procedure of vl%%rrplzeg 19 to 28 a further series of asymmetric di-esters
ver e preparedVOPAB1%’ 5 bel ow states the different starti ndCHEERYIE8s and

gives 10 anal ysis data for the products t¥us prepared. Table Exanple
No. Starting material fM-H = of product from Ex. No. 3628380 3729394 3830406

3931408 4032408 4133422 4234492 4335576 Fornul ati on exanpl e 15 Preparation

of a depot dosage form,of orphine esters of the present invention in
oil. 01 FEB 200@‘%"?2?%4@%@63%%/ SE01/ 01658 An apor phi ne ester of the

present inventi of0%helt HB free base or as the salt, is ideally directly
di ssolved in a pder racCeuthddgal |y accepted oil (see below) or first

di ssol ved or sus Ny Sui | vent |ike an al cohol (e.qg.
| Y n %Ilv%%qggg (rahicgé, H%%%R{dﬁﬁég o I ( gi ssol ved

t-BuOH) or S%n S solution is, thereafter,

or suspended 1 n 1 -sult ¥B¥R%:6?H:C(e. g. sesame oil, Viscol eo, :
1.43 g EDTA ‘ -

25 mg/L OSA
1 mM TMA
The salvent‘your was ultra filtered (UP).
10 '
Animals

The test animals used were male élbiﬁo Wistar rats weighing -
between 200 and 370 g. Food and water were available to the
15 rats all the time. They were set in a normalriz hour day night
rhythm. Before the operation the animals resided in a larger
| cage with a group of rats. During the experiments they were
- alene in a cage with the dimensions 25 * 25 * 35 cm. The blood
sampling was performed in freely moving animals, which were all
_20 conscious. In thisg way potential behavioral changes from the
treatment could be registered. The operation consisted of the
application of a cannula in the vena jugularis. After an ex-
periment the rats were given at least 24 hours to recover.

25 Sampling and extraction of blood

Through a jugularis cannula, blood was taken from the freely
moving rats. This took place with an injection syringe and a
PE-tubing with the diameter of 0.75 mm.

30
1. the sampling times were: t = 0, 15, 30, 60, 120, 240, 480,
720 and 1440 minutes, '
2. in Eppendorf test tubes, 10 gL of 0.35 % mercapto ethanol
and 10 uL of 10% EDTA was spiked (final concentration mer-

35 capto ethanol is 0.01 %).
3. 0.35 mL of blood was collected in the Eppendorf test tubes
(see under 2 above). '



olive oil, walnut oil). An antioxidant may al so be included in order to

protect the fornulation from oxidative degrada- tion. After agﬁrogri a&da
steriliZation (autocal ve, ganma 10. irradi ati on, ethyl ene oxi ,1 Egr 05

filtration et‘go)) é]ﬂﬁ solution (m xture, suspension) is stored in the
freezer until"OU¥E* Before use, the solution shoul d aquirePFE8Hl0EAper ature

and then be shaken vigorously before injédting the solution or suspension
subcut aneously (s.c.) or intranmuscularly (i.m). .15 Due to the potenti al

nausea and enesi s i nduced by aponor- phine, naive subjects nay be
After a periode of

pre-treated with an,anti-emeti | i ke donperi done. I
t r eat nent, suchmdgr%‘éplfimdgﬁéf%egpya? FItRafyged fpE Fegumdanteias to the
patients' 20 ad@ptandoRS00 wpuwsr péw menubeef er abl y, each portion or
desi gnat ed unit sdogageu FENMpLOHna tdkNSidt@RH Oofs tagdzgré%scfre];ﬂ%ﬁrﬂ?ﬁgne
e

esters of the prasghteed Lon (or an equival ent anount o
salt/ion-pair), 25 noreeétrp#e %%Zably from0.5 to 15 ng and-especially 1 ny.

30 Phar macokis)netsi'ctlé‘sf“"l?df%%t PHBes ciref sronedeatd atansi HAE i wiridf 2 mpedyzashi ne in
pl asma Apparatuses The sanpl es were anal yzed offline with an RP-HPLC with

an el ectrochenegakaclaicRChber p1adda system conpri sed of an ANTEC 35
el ectrochem cal -detector, a C 1B colum, a G LSON 231 sanpler injector and

a2 GLSON 401 Diluter, a PHARMACI A HPLC punp 2150, and Kipp en Zonen
flatbed recorder® e PRSHA RS GAd8d M /selntiqn TOPEBIIRORS SWD RINLARTO 33 .

The nobil e pgRasdNwisepyl2068apdmddBhBid) .nvpreihanel i dkerhali bEifiRel fich
nmonohydrate 5 33singt NRHPSS IO, of 50 ng/mL. Additionally, on 100 pL of
a 1 % solution of sodium hydrogen carbonate (NaHCO,) was added.

1. 3 mk of diethylether (P.A. guality) was added with a glass
15 pipette, ' -
2. all test tubes where shaken for three minutes on a Mul-
tivortex shaker, .
3. the test tubes were centrifuged for 15 minutes at 4°C and
1000 rounds per minute, '
20 4. the ether layer was pipetted off and brought to another
test tube.
5. ether extraction was performed three times.
"~ 6. the ether layers {5 wL in total) was evaporated with warm
water and nitrogen gas flowing over the surface. |
25 7. the remains in the test tubes, after the evaporation of
the ether, were dissolved in 100 #L of the mobile phase.
8. the samples were vortexed and then put in to the centri-
fuge. ‘
. 9. the samples prepared were subjected to analysis on the
30 HPLC gystem.

Transdermal experiment in one single rat

~ About 5 mg of apomorphine mono-Bu ester prepared according to
35 Example 2 was dissolved in about 120 mg of Fenuril hand cream
(PNU) . This amount of cream was applied with a spatula on the
shaved neck of the rat, weighing about 350 d. Dopaminergic
effects were seen but they were weak in their appearance,



1.43 g EDTA 25 ng/L CSA 1. mM TMA The sol vent your was ultra filtered
(UP) 10 Animals PCT/SEQ /01658 The test aninmals used were mal e all Pge 2105
Wstar rats wei ghing between 200 and 370, g. Food anfj Y/gtﬁr vere & bl e
to the 15 rat e time. They were set in a norma ou

rhyt hm Befor@o?%’£4zg%eratlon the animals resided in a IargEFT’S@é@é°%th a
group of rats. During the experiments théy were alone in a cage with the
dimensions 25 * 25 * 35 cm The blood sanpling was performed in freely
noving ani mals, which were all 20 conscious. in this way potenti al

[ t ne e reqgi stered. The operation
e red chan%%gr%‘ge%??bﬁ&r 6}“z(i:'n(%an °¥n%c11|1§ gﬁﬁé“j‘ﬁgﬁ?@\rqc’éwl%‘ﬁ%r an

consi sted of the
ex- periment theér g?ﬁlq,@,tgr@ hehpvdor| and grogninsy esdt chevdagy éu .th25b&anpl i ng

and extraction efinbimpelifbeouliiter pbgul anls oamukarhd!00d Yasdaken from

the freely novidaged airs wzanﬁogtqg,ksm@ﬁ@ w;m Qﬂthni é[llmget g 49 fn[‘gd a_

PE-t ubi ng W tsh ter of 75 mm ~30 sarrp

0, 15, 38 60, %gg c%e 94@88 Scffoyﬁwnf440 mnute .in Eppendorf t est
tubes, 10 AL of 0.35 %rrer capto ethanol and 10 pL of 10% EDTA was spi ked
(final concentr aften amer heu:B&rﬁprOmﬂ{dtéBma}:lo'iztof% "@ro pletd 0%5131%0 of bl ood

was col l'ected i geldenfelReqdgs frd %ﬁgsféfbﬁgck(%%egn Jut lgbrgyne es, :T:I'n—FEB

2005 WO 02/ 1427% PCT/ SEO}AQ}GSSnaz.f%ﬁng, penile licking and chewing was reg-

10  istered. About 30 minutes after DMSO, the rat became very
active with sniffing chewing and licking and displayed a
typical dopaminergic syndrome including locomotor activity.
The stereotypy lasted for at least two hours. hfter another
two hours (iﬁ total 4 hours), the rat was sitting still in an

15 awkward position, sitting rather high on its four legs. Thus,
the rat was not in the normal lying position and was easily
activated by turning the cage. Chewing sniffing and yawning
were still observed at this time (t = ca 6 h).

20 The next day at 10:00 a.m. the rat was still active showing
signs of chewing. This was not a normal behavior and should
be the effect of small amounts of a apomorphine still circu-
lating in the bloocd of the rat.

25 In a comparative experiment 7 mg of Apomorphine hydrochloride
solid was dissolved in DMSO (70 microliters). The solid mate-
rial dissolved immediately and 20 microliters, corresponding
to 2 mg of Apomorphine hydrochloride salt, was applied to the
shaved rat neck. After about 10 to 15 minutes signs of chew-

30 ing and sniffing were observed. The rat became a bit sedated
(due to the presynaptic effect of the drug} but continued
sniffing and chewing. After about 30 minutes the rat- dls=
played stereotypy After about two hours of intense stereo-
typy, 1nc1ud1ng sniffing local motor activity rearing and

35 chewing, rather abruptly, the rat stopped. After this time,
the rat mostly lay down to rest. No other signs of dopaminer-
‘gic activity were registered after this time.



4. the blood collected was centrifuged for five mnutes at° 22C and 3500

rounds per mnute. 5. 200 AL of plasma was pipetted off and tr gspg%ré@g
into cl'ean test tubes. 6. these test tubes were stored at m il

a anal yzed. on of plasma To the plasma was added a sol ution

~cont ai ni ng 55%659%% NPA (N-Propyl - nor aponor phi ne). NPA i BCHH1OKF%r nal
standard with a final concentration of 50 ng/nlL. Additionally, on 100 L of
a 1. %solution of sodi um hydrogen carbonate (NaHCO,) was added. 1. 3 nL of
di et hyl et her. (P. A quality) was added with a glass 15 pipette. 2. all test
tubes where shalkg ? three mnutes on a Mul- tivortex shaker. 3. the test
tubes were centri ugecfefsor 15 mnutes at 4C and 1000 rounds per mnute. 20
4. the ether layer was pipetted off and brought to another test tube. 5.

et her extracti onllheBalpekbor Bed oovizE, 17.MBsurdl.. WRarsities 'P@Yerl%s;@9 Moin
_total) was evapqgg&;e&o\@th warm water and nitrogen gas flow ng over the
surface. remains in the test tubes, after the evaporation of the

et her, Were i ss(g?ev“é':"(fl'l LR3F00T pz VEP §%7e SREBYI &-phB3RhoR. M. heBakiep| BeE wier e
vortexed and t hépograns,nPtB. Hf@qsenltm Clige Ne@iropherngaanl essqer, epay ed were
subj ected to anabysiss.on the 30 HPLC system Transderm al experinment in

i ngle rat
Lo, 35 Bxample 3 hes Pé?%bf’%ea%@éﬁﬁh?ﬁ FRS oF Rbtur BESReha e bam ( PIL)
Thi s anount of éfﬁa ppI ied with a spatula on the shaved neck of the
rat, weighiri§ a[ﬁ@mm@5@ oK. Dojsgelherryi;codef f ect 8. nesaos eemedeuthiey vere
weak in their appeaiianed. 1 8sal BsE B L2098, WO 02/ 14279
- {5) Nutt, J.G.; Carter, J.H. Neurology 2000, 54, 247-250.
(6) Atkinson, E.R.; Battisgta, 5.P.; Ary, I.E.; ﬁichardson,
"D.G.; Harris, L.S.; Dewey, W.L. J. Pharm. Sci. 1976, 65,
15 1682-1685.
(7) Baldessarini, R.J.; Walton, K.G.; Borgman, R.J. Neuro-
pharmacology 1976, 15, 471-478.
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N.M.; Ivancva, T.I. Khim.-Farm. Zh. 1%85, 19, 1192-115%4.
(10) Hinshaw, W.B., Jr.; Pearl, J. 21 pp. 1975.
(11) Seidelmann, D.; Schmiechen, R.; Horowski, R.; Kehr, W.:
Palenschat, D.; Paschelke, G. US-A-4080456.
25 (12) Tye, N.C.; Horsman, L.; Wright, F.C.; Large;, B.T.; Pul-
lar, I.A. Bur. J. Pharmacol. 1977, 45, 87-90.
(13) Baldessarini, R.J.; Walton, K.G.; Borxrgman, R.J. Neuro-
pharmacology 1975, 14, 725-731.
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(15) Borgman, R.J. Neuropharmacology 1976, 15, 471-478.
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Annunziato, L. IRCS Med., Sci.: Libr. Compend. 1982, 10, 822.
(17) Scatton, B.; Worms, P. Naunyn-Schmiedeberg’s Arch. Phar-
35 macol. 1978, 303, 271-278.
(18) Scatton, B.: Worms, P. J. Pharm. Pharmacol 1879, 31,
B6l-863.



PCT/ SECL/ 01658 35 These effects were nonitored for about one hour and
consisted in exploratory behavior and groom ng and chew ng |n tﬁ% E@
gi nni ng phase. After about half an hour the rats becane se- & 5vvas
. nostly S|tt|n‘90%5uz with intermttent sniffing 5 and chew ng and sone
yawni ng. After Of&?Rour and 10 minutes, about five dr opl et SCHPEQNBS wer e
snmeared on to the rat neck. After about PG ninutes, in- tense fawni ng,
sniffing, penile licking and chewing was reg 10 istered. About 30 m nutes
after DVMBO, the rat became very active with sniffing chewi ng and l'i cking
and di spl ayed a (1bypjk depa rLgrLc sy (o] cl udi:ng conot
activity. The %(%S?(eoﬁ]lbsy ?as'[@;e ftglr—1 a? I%gl%s??t Enaﬁ%?]g 1Rfl7er45dn(§lgﬁer t wo
hours (in total hour s the rat was sitting still in an 15 awkward
position, sittirfgot a$1=te1rsthﬂaghs on Viisgef o.Ml egorfThus; vddi®utgf wagpppt in
the nor rral | yi ngaaemsti|1@@tang9yga,s4@as¢gy55§ctl vated by turning the cage.
Chewi ng sniffin g wee t||| at this tine =ca 6
h). 20 The ngxt qaitpdzyﬁ%gg Ey lb éi%gl' L ofetii Vdog (Ch{ii[ i signs
of chewing. Thi ¥*RER“ Tt Wra‘:rnd? rr&lrgbe%ﬂ oﬂ-g%t:h'd 58holf4R-Us65t he ef fect of
smal | amounts of a aponorphine still circu- lating in the blood of the rat.
25 In a conparative experinment 7 ng of Aponorphine hydrochloride solid was
di ssol ved in DVBO (70 microliters). The solid mate- rial dissolved
i mediately and 20 mcroliters, corresponding to 2 ng of Aponorphine
hydrochl ori de salt, was appli ed to the shaved rat neck. After about 10 to
15 m nutes signs of chew 30 ing and sniffing were observed. The rat becane
a bit sedated (due to the presynaptic effect of the drug) but continued
sniffing and chewi ng. After. about 30 m nutes the rat-dis- played
stereotypy. After about two hours of intense stereo- typy, including
sniffing local notor activity rearing and 35 chewi ng, rather abruptly, the
rat stopped. After this time, the rat nostly lay down to rest. No other
si gns of dopam ner -



gic activity were registered after this time. 0 1 FEB 2005 WD 02/ 14279

PCT/ SE01/ 01658 36 References (1) Zal eska, B.; Doneal, T. NeurﬂoszFE\E ﬁphi r.
Pol . 1999, 33 1297-1303. 5 (2) van Laar, T.; van der GCeest ,
M ; Bodde, &, [1% ssens, P.H. ; Roos, R A Clin. Neuropharmacol. 1998,

21, 152-158. "OF & hcher, S.: Nutt, J.; Wodward, W Nov. POTSB#I658991, 6
(3) :212-216. 10 (4) Pi etz, K : Hagel |, P& «din, P. J. Neurol. Neurosurg.
Psychiatry 1998, 65, 709-716. (5) Nutt, J.G; Carter, J.H Neurology 2000,
54, 247-250. (6) Atkinson, E.R; Battista, S.Q; Ary, |I.E ; R chardson,
D.G; Harris, L.gaydeewey, WL. J. Pharm Sci. 1976, 65, 15 1682-1685. (7)
Bal dessarini, R J.; Walton, K G; Borgrran, R J. Neuro- phar macol ogy 1976,

15, 471-478. (8) Baldessarini, RJ.; Boyd, A E, Ill,; Kula, NS ; Borg-
man, R J. Psychdne@uoep@uﬂnmaoﬂ@giyratwa ha4r1n§;7@-xalz_;5ne£@l (@m@yéob&) Y. V.
Zagorevskii, V.A.; Varkov, Al.; Sipiliina, NM; lvanova, T.I

(10) Hi nshaw WB., Jr.; Pearl, J. 21

Khim -Farm Zh. 1985 19, 1192-1194.
hen, R ; Horowski, R ; Kehr, W;

pp. 1975. (11) Seidel mmg, D.; Sehme

Pal enschat, D.; Paschel ké,, G Us A-4ol 0456. 25 (12) Tye, N.C.; Horsman, L.;
Wight, F. C , Large, 1, . A Eur. J. Pharnmacol. 1977, 45,
87-90. (13) Bal dessan W 40N, ~K. G ; Bergnman, R J. Neuro-

phar macol ogy 1975, 14 4) Benqgman, R J.; Baldessarini, R J.;
Walton, K G J. Med. 6, 19, |717-719. (15) Bergman, R J.

wherein
one of R, _and R, is hydrogen or acetyl and the other one is
- Belected from the group consisting of (C;— Cy) alkanoyl; halo-
(C;-Cyp) alkanoyl; (C,-C,,)alkenoyl; (Cy-C) eycloalkanoyl; (C,-C,) -
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- substituted by 1 to 3 halogen atoms; aryl (C,-C,.) alkanoyl
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1 to 3 subst:.tuents selected from the group consisting of
halogen, (C;-C,)alkyl and (C,-C s)alkoxy, which latter may in
turn be substituted by 1 to 3 halogen atowms; and hetero-
arylalkanoyl having one to three hetercatoms selected from O,
20 S and N in the hetercaryl moiety and 2 to 10 carbon étoms in
the alkanoyl moiety and which is unsubstituted or substituted
in the hetercaryl molety by 1 to 3 substituents gelected from
the group consisting of halogen, cyano, trifluoromethane-
sulphonyloxy, (C,-C,)alkyl, and (C,-Cy)alkoxy, which latter
25 may in turn be substituted by 1 to 3 halogen atoms; and
R, is selected from the group consisting of hydrogen; (C,-C,)-
alkyl, which is unsubstituted or substituted by 1 to 3 halo- -
gen atoms; cyclopropyl and cyclopropylmethyl, and
the physiologically acceptable galts thereof.
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al keo 7 clo anoyl
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aroyl whic to 3 substltuefts
sel ect ed f bymat belgriup atwonsirst| hg %me%é@r%%?nopheny acety

trifluoronmesha H%H%%Q”&’d&%&mé@w&a al kol 1 nehe Glof3) ahkoxyrenbacy- | att er
may i-n turn stit hal ogen .at ons; aryI (C-C1,) al kanoyl
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E

3. An aporphlne derivative according to claim 2, wherein one

'10 of Rl and R, is hydrogen and the other one is sefécted from
the group consisting of propanoyl, propenoyl, butanoyl, iso-
butanoyl, pivaloyl, decanoyl, hexadecanoyl, cyclopropanoyl
and benzoyl and R is methyl or propyil.

15 4. An aporphine derivative according to claim 2, wherein one
of R; and R, is acetyl and the other one is selected from the
group consisting of butanoyl, isobutanoyl, cyclopropanoyl,
cyclohexanoyl, pivaloyl, decanoyl and hexadecanoyl and 33 is

methyl.

20 _ :
5. Process for the preparation of an aporphine mono-ester
derivative having the general formula (I')

25

30

wherein
35 one of R; and R> is hydrogen and the other one is selected

from the group consisting of acetyl, (Ca-Czo)alkanoyl: halo-
(C3=Coo)alkanoyl; (Ca-Cyp}alkenoyl; (C4—Cq) cycloalkanoyl; (C3-Cg) -
cycloalkyl (Cp=Cig)alkanoyl; aroyl which 1s unsubstituted o;
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1 to 3 substituents selected fromthe group consisting of halo en Cl-C3
—al kyl and (C1-C3) al koxy, which latter may in turn be substi Qu eE uﬂoto
3 hal ogen atons; and hetero- m;&g&gnggmm ne to three heteroatons
selected fromO0, 20 S and N i —orety and 2piardf fﬁﬁ? .
atoms in the al kanoyl noiety and whicd)is unsubstituted ?rb"'ﬁﬂ Ltu in
the heteroaryl noiety by 1 to 3 substituents selected fro é'lzoup

consi sting of hal ogen, cyano, trifluoronmethane- sul phonyl oxy, (Cl-C3)

al kyl, .and (C1-C3) al koxy, which latter 25 may in turn be substituted by 1
to 3 hal ogesuatoisptaddbR 1 it Selsebseilt fercin tshﬁeg:lt@ulpf@emstﬁéi@gmgj

pyirooen: {FonSabrifyidt ndfUG, | B unsu AL RengHashRhAROL Ry & 1 0.

hal o- gen atons opro and ¢ %mat h ‘ogically
accept abl e 4811Gs) tarléwéoﬁndo &R JGGQ,TW 1sheéli3§hepam@mtlmrm:err8®e

PCT/ SEOllOl@ﬁgst@Eu@éd 2:%21 %0 ANnAReEERi Neriler 'a\é%tl é@?—@%wmw&yi o claiml,

wher ei n is % ro en or acety t he ot her one |s se-
| ected f om f’l’l@hg?'ﬁulb“%%k?%qjstc‘i %Fdallkiaﬁéﬁl arybmersty by
.cycl oal kanaykeo Besazioytitdrods Is&lUﬁBel&l)Sjt’ﬂdthteﬁ gh:oﬁpb&bhwﬁeﬂngbcyf a

chiorine at r S, | acet ch may he
subst: t ut ed?’\ig\}l?hen’ cﬁ?‘oraﬁgf %nan%dgﬂg %ﬁgrﬁgéwi V%%%?ﬁ I “\%’ g (C1-3)
al kyl or cyé¢hspropysubstitateshbyphi be ﬁérahﬁwtelnv@tmordndghe‘oemm m 2,

wherein. Onear}Qancaﬁg P%ﬁ%d %n@ygéoﬁ%@%tteli%a(?bﬂgr sQﬂ@cté%sﬂcﬁﬁt d from

the gro nsi sting ropanoyl , _propenoyl . butano utanoyl’, -
. pival oy;]IB d cﬁﬂa é’%}?lﬁryt]:yr&"?%fﬁyoﬁéﬁloﬁl toaﬁﬁ S@ﬁg%ﬁlla“a‘?ﬁs B is

met hyl or pmbpyhlkéﬁoyﬂl mMna:@oraphl Wi cleris anisubsadeardingr t oulss & tatkd

wherein one soly Rl 2L B gLyl pond 4519, Quscaonete seledted frgm the

group consi stl ng SO cyc opr opanoyl é“noyl
pi val oyl , débanwu&n@ﬂt@ﬁd@@aﬁéyhah@ﬁﬁm QY@nOr trlfluoromethanesul—

phonyloxy, (C;-Cs)alkyl, and (C;- C3)alkoxy, which latter may
15 in turn be substituted by 1 to 3 halogen atoms; and

R3; is selected from the group consisting of.hydrogen} {(C1—Cy) -
alkyl, which is unsubstituted or substituted by 1 to 3 halo-
gen atoms; cyclopropyl and cyclopropylmethyl; which process

comprises
20

a) reacting an aporphine of the general formula (II),
25
30 | _ Rs

wherein R; is defined as above e, with an acid chloride of the
general formula (III) |
35 Rs-Cl
 wherein R; is as defined for said other one of R, and R

above, in the molar ratio of aporphine to acid chloride of
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methyl. 20 25 30 5. Process for the preparation of an aporphine n‘pno ester
derivative having the general fornmula (1') RIO wherein 35 ond dtf [E8 1208hd
R2is hydroge,% gﬁg the other one is selected fromthe group consisting of
acetyl , COUPARRARGY . hal o- (C3-C20) al kanoyl; (C3-C20) al-RGFHSEHL01638-
(C4- C7) cycl oal kanoyl ; (CS C6) - .cycl oal kyl (CZ--C16) al kanoyl ;. aroyl which
i s unsubstituted or ANENDED SHEET 0 1 FEB,2995 ~ 40 PCT/ SE01/ 01658
07-11-2002 substituted by 1 to 3 substituents selected fromthe gr oup

consi sting of hal ogen, cyano, trifluoronethanesul phonyl oxy, (C1-C3) alkyl
and (C1--C3) & Vs J=a r e l1to3

hal ogen at ons; ﬂ%l (:LV\A:HOCQG)5 tglhﬁanlg;?l gﬂﬁl g%e?'gcu%(gu S%fﬁ'&:}e%&zyé;

substi t ut ed |r‘th1r‘i>é‘lMICHra§l:étfy by 1 to 3 substituents selected fromthe

group consi st i,RQ g al k Cl- C3) al koxy, which_latter
my in turn EZ g(gflgseﬁ?hfgeggﬁc’(ﬂl?@%"%l Egﬁeg‘?‘ghs‘?vaﬁ?df aldpigy fhe sol-

aryl al kanoyl Nawtngoanéybphihzmglaﬂ&r aztzefkoseheehed;f rom0, 10 S and Nin
the heteroaryl noiety and 2'to 10 carbon atons in the al kanoyl noiety and
which is unsubstituted or substituted. 1in the heteroaryl noiety by 1 to 3
substituents sgl éﬂ:ssdlﬂmm tﬁél&@lwalcgﬁaaétpﬂgj@t IR&L.{Q%@ :Lﬁyé‘ﬂz‘?}l
trifluoronet han sul - %I oxy, (Cl-C3) alkyl, and (Cl-C3) koxy, i ch

latter may 15°F I?‘Er'?'h Lhiéﬁw%ags?pmw Rlngt cﬁjéﬁlatgomthaﬁlizfﬂ& is

sel ected fronahdetlyo upi @oRSIBORI g 1 B &dEEQEJth(:@' WHedr Y O 2 WRLEH TS

unsubstltu.t ed or substituted by 1 to hal o-
wise gradient of increasing condentration of t-BudH: and "

EtOH, respectively, of from 1 to 15 % by volume of the
mixture, and isolating fractions containing the isomeric
mono-ester derivatives of the formula (I’); and '

d) separating said isomeric mono-ester derivatives of
formula {(I’) by known techniques to isolate a single mono-
ester of the formula (I7).

8. Process according to claim 5, wherein the step~wise
gradient of increasing concentration of t- BuOH and EtOH is
from 2 to 10% by volume of the mixture,

7. Process for the preparation of an aporphine di-ester
~derdvative having the general formula (I”)

¥




gen atons; cyclopropyl and cycl opropyl net hyl; which process
reacting an aporphine of the general formula (I1), 25 30 35 MW@@

i s defined as ygbayg427v th an acid chloride of the general fopgusRoNI1kSE)

RR-C1 wherein R4 is as defined for said other one of R1 and R 2 above,

in the nolar ratio of aporphine to acid c%orl de of AMENDED SHEET O 1 FEB
2005 WO 2114219 PCCl | EOb, Wf 58 041 fro to 1:5 and in trifluoracetic
acid and nethylene chloride (CH2C12) ; b) after the reaction being

conpl eted, evaporating the sol- vents or |yophilizing the reaction m xture;
¢) dissol ving ¥¥8&&idsi dual crude product mixture in CH2C12 and purifying
by cromatogr apine @F A¥20dn@IRuLi 8. adbdyL GiRCithe dRfethefe W4 dleByeh: CH2C12
or EtOH CH2A 2 mixtures in a step- w se gradient of increasing

condent i at i on f&om IPBUQFPUPM%WII% pd€stel 9lk%i?oyf1r'oﬁﬁai°t'o(‘i35 % by

vol ume of the ¢ e, 1andci F‘él]EQ:J)FlaCt('C‘Qné-,)%l%'aﬂkﬁﬂoﬂ‘e {s00pr- C

nono- est er derlvatlves of the formila EE separating said Isoneric
nmono- est er demy@tola\lkwl(bﬁrqm)raﬁhaa{w(yﬂ )ab'y!YIknﬁhnChemmwbgit@-‘éuF%‘éI%ﬁe a

e Mon0" EakBiRheblonl o WA & ChikeSr BOGCSS ACEH B0t LRChANRS,

wherein the st I'ncreasrng concéntration o
EtOH is fromednisastegbyf vied lngergf cyleom xtmfhuofome&rmmhpnylmyp

preparation of(canca}ptlrk%lil did'(Cr%t Falkoxy, which latter may in turn be



.derivative having the general fornmula (1") WO-QzZI L4279 041 a 1, F @j% ﬁ 05
.wherein one of R'1 and R'2 is_acetyl and the other one is s@l@é% G yom
the group consisting of (C3- 5] Appiggiien [ C3- C20) al kanoyl
+(C3-C20) al kanoyl ; (Ca-C7) cycloal kanayl ; (C3-C5) - cycl oaPGA/SEG2/AT683
“al kanoyl ; aroyl which is unsubstituted or substituted by 07419-%02
substituents selected fromthe group consisting of hal ogen, cyano,
trifluoromethanesul phonyl oxy, (Cl1-C3) al kyl and (Cl1-C3) al koxy, which
| atter - may substtirmtea by42 bl P atREL, SEQLL 01658 | 07-11- 2002
subst | tut»eq,hggh L to 3 éajfoge-n3 gfagln{g%%arafF%%-Cfﬁé?é@qéaWan%ﬂi chis
unsubst i tuted or “§ubBPIPRtEHRt e (He sabpltinvtedyibythe &1y B massty yent s

sel ect ed f Aot Resygbetipteenmss s¢d ngteli £hak0gges. 5 al kyl and (Cl-C3)
ub-stigﬁgt%£g5§’/c$3qsol W4 &en- at ons;

al koxy, whhgheokahter-may,Lhn, 5, tur d Db :
and het gro- afgl gf két%lo”%)hg\jﬂ’%ga% ePcﬁc") o Met etdsthodstserentpdifir om 0,
S and N'in*HRB Ret evbakitutas diyy land 2 haldfer asfsis ALGRP Hell o, Lhe al kanoyl

moi ety andawhi &bk So ¢ susi] d.ar tituted in the heteroaryl noiety
o 24 | dg{ gtc?%f ;gmtﬁggg HeS TR Wh Sedeickgdof rhml 0gen,

by 1 to 3 uggéi uent ec _
cyano, triflUdro %’ha‘ﬁb“s etegraayLokgiet C1areB)2 alkylo, carBonChtGR)y @l koxy,

whi ch | at t Bhe nadkanoyl wioi s ag@shhggﬁe&%tﬁhébgéaéﬁyQ%bfggnFﬁéggﬁgﬁg@% R3 is
, - -Ta , is

sel'ected f nsi sting. of - hydr.ogen
_u’nsubs#d' tu%lgzim%{q?sﬁstl i.rgtqeﬁiog?!qg}f’% 5 i%lfial3{)%114’6’?t@'érule_a;ltterrgsalegztdeci)pp@@yI and
cycl opropytHetHhAuP sinet spriogess habopsri sas/aak,F @38l 08 4R 2RO Ne
nono- est erpmfn}tm}ger(@rlata)fﬁrk%lfaangY'(%rCB)alkoxy’ ‘which latter ma
in turn be substituted by 1 to 3 halogen atoms; and 7
R3 is selected from the group consisting of hydrogen; (Cl-C ) -
alkyl, which is unsubstituted or substituted by 1 to 3 halgm

15 gen atoms; ;yclopropyl and cyéloprolemethyl; which process
comprises
. a) reacting an aporphine mono-ester of the general formula
(I')
20
25
Ra
30

wherein

. .
one of R'; and R'; is hydrogen and the other one is acetyl and

Ry is_as defined above, with an acid chloride of the general
formula (IV) '

35 . Rs-C1
wherein Rs; is as defined for said other one of R% and R%

above, in the molar ratio of aporphine mono-ester to acid
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20 'O 1 251 R3 30 wherein one of R1 and R 2 is hydrogen anthlhEEgthJ@gé
one.is . acetyl and R3 is as defined above, with an acid chlori o) J

general for milsgogiAh85 R5-Cl wherein R5 is as defined for saj _ e
béT@ﬁ&%ﬁﬁ%

of R", and R'2 above, in the nolar ratio of aporphine nono-ester
AVENDED SHEET XY-0121]422 043 0 1 FEB 2u"35 PCTI SEQ 141658 chl ori de of -
from1:1.to 1:5 and trifluoracetic acid a3 nethyl ene chloride (CH2C 2) ;-

b) after the reaction being conpleted, evaporating the solvents or
| yophilizing the reaction mxture; C) dissolving the residual crude product

m xture in CH2chtoride pirf¥em dg lbyochr Snandgtaphlummmcat263aecidtamy with
CH2C12 and t hgpyi - aRHOH 4 and EtOB : CH2Cl2 mixtures in a.
st epwi se gradi ent Wg?'Q%l%ccrﬂgam r?ge ggﬁlgéé%t)r’at ion of t-BUGH and Et(H,

respectively of froml to 15 % by volune of the mxture, and isolating
orul a

fractions contaknin | rig.di-.ester derjvatives of the f

(1"); and d) sg?)ar ag F%ggsg;ﬁgn?esaoc%éﬁncb&ﬁ'ygsfglflpjdﬁﬁ/ateiv\?g rBEl?gr Fa (I")
by known techneqleent® ¢sdwiphidigingl ehéi resdtetoromikharef ormula (I1") E,
Process according to claim7, wherein the step-wise gradient of increasing

concentration of t-BuOH and EtOH i s
c)  dissolving the residual crude product mixture in CH,Cl,

and purifying by chromatography on Al;0; eluting with CH,Cl,
and then with t-BuOH:CH.Cl; and EtOH:CH»Cl; mixtures in a
stepwise gradient of increasing concentration of t-BuOH and
EtOH, respectively of from 1 te 15 % by volume of the
mi;»:ture, and isolating fractions containing the isomeric di-

ester derivatives of the formula (I”); and

d) separating said isomexic di-ester derivatives of formula
(1"} by known techniques to isclate a single di-ester of the

formula (I7).

8, Process according to claim 7, wherein the step—wise
gradient of increasing concentration of t-BuCH and EtOH is

from Z to 10% by volume of the mixture.

9, A pharmaceutical composition comprising as an active
principle at least one aporphine derivative of formula I as
identified in ény of claims' 14 or a physiologicaliy
acceptable salt thereof together with a pharmaceutically

acceptable carrier, diluent or excipient,

10. A pharmaceutical composition according to claim 9,
which is in the form of a patch or ointment for transdermal

administration.



from2 to 10% by volunme of the m xture. 9. A pharmaceutical go ]
conpri,sing as an active principle at |east one aporphi ne derivative of
formula | as wolemidfied in any of clains-1-4 or a physiol ogi EETRRNLE1658
acceptabl e salt thereof together with a pharmaceutically acceptable
carrier, diluent or excipient. 10. A pharngceutical conposition according
toclaim9, whichis inthe formof a pé?%% or ointnment for transderm
adm ni stration. WO- 02114179 1 FEB 2005 11. A pharmaceutical conposition

according to ¢laim10,. which furthernore. ris tabilizers..
sol ubi i zers gujrd pé‘r RBAETBRCUETT tcoogf?%s&%gggi ?cl:%ga?%”?%éopazcggggelgf t he
active princi phechhFodghethérs kidieprlizesAsphbt boerd i callubddpesisi omd
according to claim9, which is in the formof a .depot reparag'on for
subcut aneous PEFMRAELGRUREHHEF E i tH 5?Féi?5ﬁt%cﬁﬁﬁiﬁﬁ G98aPd b%rphine
derivative of jLeiful arin@ipide; okegi sakhy acceptable salt thereof
di ssol ved or suspended in an oil. 1I3. A pharnmaceutical conposition
according to claim12, which in addition to the aporphine derivative of
formuia 1 ofibhe pRYsholagheatlda P ChRlalkeonabicdRoimplcL olbains, a | ocal
anesthetic. 14. A pharnaceutical conposition according to claim$9, which
is in a form ybhitkdi$oin otk , fowblcfngudEpopubrerrration deFaFubGRER RIS
i ntraduodenal _gdm. pi i SPEIA ical Shi ordi ng
Lo any of ol SPmbrRBs e o e e Ve
of fornula | derihetphyssdl Dyimdla ¥ ssctheabliysickaaiaaidyesrcephdlales an
ef fect i ve amoyni of, 2 a0} iq fieq 88°Bhapehadd 1133100 an apor phine
mil'a T as

derivative of °F

13. A pharmaceutical composition according to claim 12,
which in addition to the aporphine derivative of formula I
or the physiologically acceptable salt thezeof contains a

local anesthetic.

14. A pharmaceutical composition according to claim 9,
which is in a form suited for oral, sublingual, pulmenary,

rectal, vaginal or intraduodenal administration.

15, - A pharmaceutical composition according to any of
claims 9 to 14, which in addition to the aporphine
derivative of formula I or the physiclogically acceptable

salt thereof contains an effective amount of an antiwemetic— -

ageant.

16, The uge of an aporphine derivative of formula I as
identified in claim 1 or of a physiologically acceptable
derivative thereof for the manufacture of a medicament for
the treatment of Parkinson's disease, hemicrania, restless
legs syndrome (RLS)}, sexual dysfunction in men and women,
hyperprolactemia and psychotic disordexs, and/or evaluation

of Parkinson's disease.



identified in claiml1l or of a physiologically acceptable derivgt?gg 2005
t hereof f.or the manufacture of a nedicanent for the treatnenm f

Par ki nson' s di_se em crania, restless |egs syndronme (RLSpeT/EEMWAksS
dysfunction ihaﬁgﬁﬁ%ﬁg wonen, hyperprol actem a and psychotic'glsofders,

and/ or. eval uati on of Parkinson's disease. 045 | 17. An apor phine
derivative of the fornula | as defined i ®43claim 1 or a physiologically
accept abl e sal.t thereof for use in a nethod for the treatnent of

Par ki nson's di sease, hemicrania, restless |egs syndrome (RLS), sexual
dysfunction, hyper phal apbephinantkpsypdchioei ofdiber fermyla domsr Asfaged in

adm ni stering to.a subject .in.nged. c £ f

t her apeut i cal Fy®&ff gc?*‘_vae %Suﬁot%ﬂ%f"%%%y 2%%?%1}%% %" Ittvghe\?}g? 16 An
apor phi ne der iyaki MetRegofsli nthd drekamsnt, oS pextkircainys ddskhesein
described. 19, A process accaording to clai,m5 tantiallky as herein
descri bed wit ReF&PERRHRe IT° aneﬁﬁeSVF?ﬁ§?¢aﬁ#§§' gf?%ﬁ es. 20. A
process accor di,0guhetbR] Myberp#ihanendh! ¥ndpafaictiic ddseribes, wi th

reference to any of the illustrative exanples. 21. A phargaceutica
conposi ti on aceBPELiAENY AEIHHAtEring be: AnFHal $5 A AEES RTdE8EER i Bed with

reference to apy,@hent hgrid lWaldadleh k@ c8X8PsLfective amount of the

aporphine derivative.

18. An aporphine derivative according to claim 1,

specifically as herein described.

18, A process according ta claim 5, substantially as

herein described with reference to any of the illustrative

examples.

20, A process according to claim 7, substantially as

herein described with reference to any of the illustrative

examples.

21, A pharmaceutical composition according to claim 2,
substantially as herein described with reference to any of

the illustrative examples.



