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(57) Claim
1. A method of treatment of endocrinopathies involving administration to a
patient in need thereof, a therapeutically effective amount of phosphorus

derivatives of alkaloids of the general formuia (1)
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whereinmand n =1, 2 or 3; R', R? and R® independently each represent H or
methoxy, wherein R' and R? or R? and R’ together also may represent a
methylene dioxy group; Y =0 or S; X =0 or N.

R* and R® together with the C atoms to which they are attached form a
possibly totally or partially hydrogenated phenyl or naphthyl group, which in tumn
may be substituted by methoxy, hydroxy or dioxymethyl, and R’ is H or =O or
an ring system defined above bonded via a -CHz-CO-CH,- chain, R® is -CH,

and double bonds may be present in positions 1, 2 and/or 7, B, ot /2



(11) AU-B-18848/95 -2-
(10) 690232

R® and R’ together with the C and N atom to which they are attached
form a possibly hydrogenated benzo or naphtho ring system, which contains
aone N-Atom and which in turn may be substituted by methoxy, oxo, methyl or
dioxy-methyl groups, and R* and R® represent H;

R' = 2H, -CH,-CH,- H or -CH,-CH,CI;

R® + R% together and R'' + R'? together are -CH,-CH,- and, if Y = S, X =
Nand n = 2, R" and R'? together represent -CH,-CH,-, -CH,-CHy-0-CHy-CHy-
or -CHz-CHz—r;l-CHZ-CHZ-; or if

CH,4

Y=0,X=N,n=2,R"and R"?is J - and if
)\s '
CH,

Y=0,X=0,n=1;
R® and R® are each -CH,-CH,-Cl, R'’ is H and R'' + R'® together are
-CH,-CH,- or -CH,-CH,-CH,-, as well as the salts thereof with pharmaceutically

compatibie acids.
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(54) Title: USE OF PHOSPHORUS DERIVATIVES OF ALKALOIDS FOR TREATING ENDOCRINOPATHIES

(54) Bezeichnwag: VERWENDUNG VON PHOSPHORDERIVATEN VON ALKALOIDEN ZUR BEHANDLUNG VON

ENDOKRINOPATHIEN

(57) Abstract

The invention concerns the use of phosphorus derivatives of alkaloids of the general formula (I), as disclosed in AT-PS 377 988 and
AT-PS 354 644, for preparing a medicament for treating endocrinopathies, in particular for treating osteoporosis.

¢57) Zusammenfassung

Beschrieben wird die Verwendung von Phosphorderivaten von Alkaloiden der aligemeinen Formel (I), wie sie in der AT-PS 377 988
bzw. in der AT-PS 354 644 geoffenbart werden, zur Herstellung eines Arzneimittels zur Behandlung von Endokrinopathien, insbesondere

zur Behandlung von Osteoporose.
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USE OF PHOSPHORUS DERIVATIVES OF ALKALOIDS FOR TREATING
ENDOCRINOPATHIES

The present invention relates to the use of phosphorus
derivatives of alkaloids for producing a medicament for treating
endocrinopathies.

The term endocrinopathies indicates syndromes in which
dyshormonisms are the main cause and determinative of the
disease. The causes of such syndromes may reside in diseases of
the endocrinal glands, e.g. in an increased hormone production
or in a hormome hunger or in a complete absence of hormones, in
dysfunctions of the endocrinal glands due to regulatory
processes, in derailed hormone formation as a consequence of
pathological enzyme systems or in a changed responsiveness of
various organs to hormones.

Osteoporosis also can be counted among the endoecrinopathies,
this being the quantitative reduction cf the bone tissue with a
retained bone structure due to an increased bone degradation
and/or a reduced bone formation, accompanied by the increased
occurrence of heparin-containing mast cells in the bone marrow.
The etiology of this disease is largely unclear, yet there are
strong hints indicating that it is at least very much encouraged
by an estrogen deficiency due to the incidence of menopause.

An article by H. Resch et al. (Calcif. Tissue Int. (1989)
45:209-213) proposes the combined administration of calcitonin
and a cyclical hormone replacement therapy for the treatment of
osteoporosis. Furthermore, in Acta Endocrinologica 1990, 123, p.
14-18, the same author has described the cyclical
estrogen/progestogen replacement therapies for treating
osteoporosis. The results of these studies indicate that hormone
treatment of patients suffering from osteoporosis seems to be
promising.

In Osteoporosis, Wilhelm Maudrich Publishers, Wien-Miinchen-
Bern, 1989, B.E.C. Nordin also argues that at least in women the
increased bone resorption involved with osteoporosis presumably
goes back to a decreasing functioning of the ovaries, the
androstenedione produced by the suprarenal cortex being the only
estrogen source after menopause, from which in turn only slight

.

amounts of estradiole are being produced. A small amount of
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estradiol is formed by the peripheral coanversion from
testosteron, which in turn is partly formed from the
androstenedione of the suprarenal cortex and partly is formed in
the post-menopausal ovary. In view of this rather complex
mechanism, it is hard'to'say which hormonal changes are
responsible for the increasing bone resorption in menopause.
Since the latter is reversible by an estrogen therapy, it is
probably due to the decrease of the entire effective estrogen
activity (estradiol and estrone). However, the ovary
insufficienty need not necessarily have a direct effect on the
bones; indirectly it would act via changes in the calcitonin
secretion. In the direct post-menopausal phase, the serum
calcium and the urine calcium certainly will increase without an
increase in the calcium resorption, and in this case the calcium
demand may even rise to up to 35 mmol)day. As regards the
effects of various hormones or the deficiencies thereof,
respectively, on osteoporosis, reference is made to the last-
mentioned publication by B.E.C. Nordin.

AT PS 377 988-and AT PS 354 644 disclose methods of
producing novel phosphorus d<rivatives of alkaloides and novel
salts of alkaloid derivatives of thiophosphoric acid,
respectively. Such compounds have a pharmacological activity and
may be used as cytostatic agents.

Surprisingly it has now been found that the phosphorus
derivatives of alkaloids disclosed in AT PS 377 988 and AT PS
354 644, respectively, can be used for the production of
medicaments for the treatment of endocrinopathies, in particular
for the treatment of osteoporosis.

Methods of producing phosphorus derivatives of alkaloids of

the general formula (I)

minus 2H
th }' Rl
N - P - N
/ I (l’
R T R
wherein m-8snd n = 1, 2 or 3; R', R? and R? are each

ﬁﬂéfe‘ﬂ@:.ﬂ, : B JRSLEHOXY herein—R'. and R?_or-R2_and R3
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wherein m and n = 1, 2 or 3; R', R? and R°® independently each represent H or
methoxy, wherein R' and R? or R? and R® together also may represent a

methylene dioxy group; Y =0or S; X = O or N.

5 R* and R’ together with the C afom's to which they are attached form a
:::::: possibly totally or partially hydrogenated phenyl or naphthyl group, which in turn
,_;§'-' may be substituted by methoxy, hydroxy or dioxymethyl, and R’ is H or =0 or
:;3;: an ring system defined above bonded via a -CH,-CO-CH,- chain, R® is -CH,4
:.:..f and double bonds may be present in positions 1, 2 and/or 7, 8; or
I 10 R® and R’ together with the C and N atom to which they are attached
form a possibly hydrogenated benzo or naphtho ring system, which contains
;'.5.‘ one N-Atom and which in turn may be substituted by methoxy, oxo, methyl or
:::.‘.5 dioxy-methy! groups, and R* and R’ represent H;
C R'® = 2H, -CH,-CHy- H or -CH,-CH,CI;
S 15 R® + R? together and R'" + R'? together are -CH,-CH,- and, if Y = S, X =
Nand n =2 R" and R'® together represent -CHp-CHy, -CHprCH,-0-CHy-CH,-

or -CHQ-CHZ-I}J-CHZ-CHZ-; or if
CH,

Y=O,X=N.n=T,H'2‘is-C _
Y=0,X=N,n=2 RB'"and R"?is J and if
| PN

CH,

20

Y=0,X=0,n=1;
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R® and R® are each -CH,-CH,-Cl, R"® is H and R'' + R'? together are
-CH,-CH,- or -CH,-CH,-CHg-, as well as the salts thereof with pharmaceutically
compatible acids, are known from AT PS 377 988; the preparation of alkaloid

derivatives of thiophosphoric acid of the general formula

5
i
p CH, D
/
AN
N,
3n| A
n < m
wherein nis 1, 2 or 3; mis 1, 2 or 3; R', R® and R® independently each are
ey hydrogen or methoxy, wherein R' and R? together or R? and R® together also
'.: 10 may represent a methylenedioxy group; R* is hydrogen, hydroxy or methyl;
s, and, if R is hydrogen, R® and R® together form the group
0\
s 0O

. s

or, if R” is a methyl group, the groups R® and R°® represent the group

‘ %0
L

15

and in positions 1, 8 and/or 2, 3 a double bond may be present; and A is a
monovalent or the equivalent portion of a polyvalent anion, is disclosed in AT
PS 354 644.

CANRNWORDUENIY SPECH 18838-55 DOC
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in one embodiment the present invention provides a method of treatment
of endocrinopathies involving administering to a patient in need thereof, a

pharmaceutically effective amount of phosphorus derivatives of alkaloids of the

general formula (i)

Y minus 2H
HH\ T /RB
>N -P. N\
Hl? ' Rg
XR10
(1)

wherein mand n = 1, 2 or 3; R', R? and R® independently each represent H or
methoxy, wherein R' and R* or R? and R® together also may represent a
methylene dioxy group; y = 0 or S; X = O or N.

R*and R’ together with the C atoms to which they are attached form a
possibly totally or partially hydrogenated pheny! or naphthyl group, which in turn
may be substituted by methoxy, hydroxy or dioxymethyl, and R”is H or =O or
an ring system defined above bonded via a -CH,-CO-CH,- chain, R® is -CH;
and double bonds may be present in positions 1, 2 and/or 7, 8; or

R® and R’ together with the C and N atom to which they are attached
form a possibly hydrogenated benzo or naphtho ring system, which contains
one N-Atom and which in turn may be substituted by methoxy, oxo, methyl or
dioxy-methy! groups, and R* and R® represenit H;

R'® = 2H, -CH,-CH,- H or -CH,-CH,C;

R® + R® together and R"' + R'? together are -CH,-CH,- and, if Y = §, X =
N and n = 2, R'' and R'? together represent -CHy-CHa-, -CHy-CHy-0-CH,-CHy-
of -CH2-CH2—I\II-CH2-CH2-; or if

CH,

Y:O,XiN,ﬂ: 1,,R12f5 -CO .

CWINORDUENNWSPECK HIB18:95 OCC
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-Sa-
Y=0,X=N,n=2, R'"and R"?is /' :and if
)\s
CH,

Y=0,X=0,n=1,
R® and R® are each -CH,-CH,-Cl, R"® is H and R'" + R'® together are
-CH,-CH,- or -CH,-CH,-CH,-, as well as the salts thereof with pharmaceutically

compatible acids, and optionally, a pharmaceutically acceptable carrier.

According to a particularly preferred embodiment of the present
invention, the reaction product of the alkaloids of chelidonium majus L. with
thiophosphoric acid triaziridide is used for the production of a medicament for
the treatment of endocrinopathies, in particular for the treatment of
osteoporosis. For reasons of simplicity, this reaction product will be termed
“ukrain” in the following.

The surprising effect of ukrain in the treatment of endocrinopathies shall
be demonstrated in the following by way of an animal test model.

Therein, the sustained action of ukrain on some biochemical and

biomechanical parameter is investigated in ovariectomized rats.

Ovariectomy is an acknowied‘ged model for the experimental
osteoporosis. The test animals received intraperitoneal injections of ukrain at a
dose of 28 mg/kg body weight per day for 6 months, starting from the second
day after the removal of the ovaries or after corresponding surgery without
removal of the ovaries (control group with surgical shock). Ovariectomy caused
changes in the peripheral blood morphology, the activity of amino transferases
(ALT and AST) and in the total serum protein level as well as in the serum
hormone concentrations and in the amount of catecholamines in the complete

brains of the rats. The changes are given in detail in the following tables.

C VWINWORDUENNY\SPECT 1988895 DOC
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TABLE I1II
Effects of the 6-month-treatment with ukrain on the amounts of
noradrenaline (NA) and dopamine (DA) in the complete brains in

ovariectomized rats ( N = 10)

ng/g Fresh Tissue
Treatment
‘ o NA DA
Control group 1.214 + 0.043 0.778 + 0.032
Control group
with surgical shock 1.4703 + 0.077 0.913 + 0.061
{Ovariectomized
control group ] ] 1.625 * 0.064 _ 1.0208 + 0.047
Ovariectomy,
treatment with
ukrain 28 mg/kg 1.274 + 0.085 0.920 = 0.027
body weight, i.p. '
TABLE IIX

Effects of the 6-month-treatment with ukrain on the activities
of aminotransferases (ALT and AST) in the sera of ovariectomized

rats (N = 10)

Activity, i.p.

Treatment -

. ALT AST
Control group  25.3 + 0.4 19 + 0.6
Control group '
with surgical shock 25.8 + 0.4 23.5 + 0.5
Ovariectomized
control group ] 25.1 + 0.6 21.3 + 0.3
Ovariectomy,
treatment with
ukrain 28 mg/kg 24 + 0.4 19.4 + 0.5
body weight, i.p.
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TABLE IV
Effects of 6~month-treatment with ukrain on the peripheral blood

morphologies in overiectomized rats (N = 10)

Treatment Hemoglobin Erythrocytes Haematocrit Leugocytes|
g % - 10%/mm? 102 /mm?

o

Control
0.3 14.4 + 0,14

1+
i+

roup , 14.4 0.14 7.5 + 0.08 40.8

Control.
group with 15.5 =+ 0,2 8.18 = 0.06 45.6

wsurgical

i+
o
[W¥]

I+

0.17 15,5

s hock

bvariecto- .
mized 15,5 + 0.3 8.05 + 0,02 44,9

I+
o
W

0.04 15.5

I+

control
group =
Ovariectomy,

treatment
ith ukrain 14.8 £ 0,07 7.9 % 0,03 43.2 * 0,2 14.8 = 0.07

28 mg/kg
ody weight
{i.p.

From the above Tables I to IV it is apparent that the
changes caused by ukrain in ovariectomized rats is significant
insofar as all the parameters which are out of the ordinary
after an ovariectomy and thus, most likely, also in case of
osteoporosis, are improved.

In this context it is also particularly remarkable that
after the treatment and sacrifice of the animals a significantly
better mechanical breaking loadability of the femora resulted in
animals treated with ukrain as compared to the ovariectomized
control group.

As the alkaloid component, the following have proved
particularly suitable: Coptisin, stylopin, berberin, protopin
allo-cryptopin, spartein, corysamin, chelidimerin,
oxysanguinarin, sanguinarin, dihydroxysanguinarin, chelidonin,




homochelidonin,

methoxy-chelidonin, chelerythrin,

-9 -

winblastin, colchicin, cholchicein, desacetyl-N-methyl-

colchicin.

As the phosphorus compound for the reaction, the following

are particularly suitable:

CH:—N H;CH:C! CH:——NH CH,CH,Cl
/ AN /C ) AN /
H,C 0=ij?———N O:==P-—N\\\\C
\\\\Cﬂx———c ,_T\\\\CHICH¢C1 CH;——O H.CH:Cl
(XXXIX) (XL)
o]

CH1CH2 OCNH—P—N

4

CHz

N,

/N

H, C—CH:
(LvI)
0
2 T
JE— /N-
H;C-‘%l
{(Lvill)
H:"—CHj O
\\\ -

N—ob
\CH ;-——'CHz/ !!I
/ \
it

(LX)

CH,

~ |
\\\\CHz

CH :CHJ.\

CH;CH, N
H,C——CH,
(LV)
? //pm
“/ \>-—'CH OCNH-—-——ll-——-N {
\-—__: " l \CHz
N
H yC——CH31
(LVH)
CH,—CH: CH:
Ha

TN

CHy—CH; ;
AN
Hzc—‘_"j{z
(LIX)
o) 0
HsC Ha—CH, cH,
NP //w—w—N
IrC/ i \cu,~cu, l \CH,
széjéﬂz H,C—CH;
(LXT1}

chelilutin,
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" l ,
N
H: C—CHa H:C—CH
(LXTE)
HCL B Ha CH;—CH, 3
1>?‘L 4'/‘: o/ ' \N—-‘-—7E-———
HaC : o \CH; \cu,——cu/ R
Hx&ﬁ: H,c{—\uu
(LXIID) (LXIV}
CH,—CH 2 CHa
CH, N/ \N—ﬂ /
\cnz——ca/ L‘_ﬂ\ca
H.c{—-\CH,
{LxV)
Y Y
NH .
¢ OBP—N(CH,CHxCl);‘H;O DN-L—N‘ N -;Iw-u<]
N I~
o] 0
<7 <7 - S
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The medicaments produced according to the invention
preferably are comprised of an aqueous solution of the alkaloid
phosphorus derivatives used or of the salts thereof, possibly in
combination with further auxiliary agents known per se. The
medicament according to the invention preferably is administered
by way of injection, e.g. intraperitoneally, intramuscularly or
intravenously, the dosage being dependent on the respective case
and on the severity of the disease to be treated as well as on
the condition of the patient.

It is within the knowledge of the medical doctor in charge
to determine the suitable dosage in each case.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:
1. A method of treatment of endocrinopathies invoiving administration to a

patient in need thereof, a therapeutically effective amount of phosphorus

derivatives of alkaicids of the general formula (I)

Y minus 2H
R171 T / R8
> N-P-N J
R12 i Rg
XR!'0

n (1)

whereinmand n = 1, 2 or 3; R', R® and R® independently each represent H or
methoxy, wherein R' and R? or R? and R® together also may represent a
methylene dioxy group; Y =0 or S; X = 0 or N.

R*and R® together with the C atoms to which they are attached form a
possibly totally or partially hydrogenated phenyl or naphthyl group, which in turn
may be substituted by methoxy, hydroxy or dioxymethyi, and R’ is H or =0 or
an ring system defined above bonded via a -CH,-CO-CH»- chain, R® is -CH,
and double bonds may be present in positions 1, 2 and/or 7, 8; or

R® and R’ together with the C and N atom to which they are attached
form a possibly hydrogenated benzo or naphtho ring system, which contains
one N-Atom and which in turn may be substituted by methoxy, oxo, methyl or
dioxy-methyl groups, and R* and R’ represent H;

R'® = 2H, -CH,-CH,- H or -CH,-CH.Cl;

R® + R® together and R'' + R'? together are -CH,-CH,- and, if Y = S, X =
N and n = 2, R'" and R'? together represent -L.1,-CH,-, -CH,-CH,-0O-CH,-CH,-
or -CH:—CHz-I;l-CHrCHz-; or if

CH,

Y=0,X=N,n=1, R?is -CO~

CNRREORCUENRESSECK 1B o JGC
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Y=0,X=N,n=2 R"and R?is J ;and if
)\s
CH'3

Y=0,X=0,n=1;
R® and R® are each -CH,-CH,-Cl, R is H and R'' + R'® together are
-CH,-CH,- or -CH,-CH,-CH,-, as well as the salts thereof with pharmaceutically

5 compatible acids.

2. Method aceording to claim 1, wherein as the phosphorous derivatives of

alkaloids, the alkaloid derivatives of thiophosphoric acid of the general formula

...:.° I

‘.‘:q. P /CHZ ’ ( )
33,0 l -N ]

oS \CH2 (

'.;oyoé 3-r A )m

se 10 n 4 m

5 Teve

:..E“: ‘

ot wherein nis 1, 2 or 3; mis 1, 2 or 3; R', R? and R°® independently each are

hydrogen or methoxy, wherein R' and R? together or R? and R® together also
4o may represent a methylenedioxy group; R* is hydrogen, hydroxy or methyl;
';g'% : 15 and, if R is hydrogen, R® and R® together form the group

or, it B is a methyl group, the groups R® and R® represent the group

CAVRWORDIENRYISFECA 1000895 006
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and in positions 1, 8 and/or 2, 3 a double bond may be present; and A is a

monovalent or the equivalent portion of a polyvalent anion, are used.

3. Method according to claim 1 or 2, wherein the reaction product of the

alkaloids of chelidonium majus L. with thiophosphoric acid triaziridide is used.

4, Method according to any one of claims 1 to 3, wherein the

endocrinopathy is osteoporosis.

5. A method according to claim 1 substantially as hereinbefore described.
DATED: 26 November, 1997
PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:
WASSYL NOWICKY
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ABSTRACT:

The invention concerns the use of phosphorus derivatives of
alkaloids of the general formula (I), as disclosed in
AT PS 377 988 and AT PS 354 644, for preparing a medicament for
treating endocrinopathies, in particular for treating

osteoporosis.
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Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

‘This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2 m Claims Nos.: 1-4
because they relate to parts of the international application that do not comply with the prescribed requirements to such

an extent that no meaningful international search can be carried out, specifically:

Wegen der grossen Zahl der Verbindungen, die die Formel in den Anspriichen
1 und 2 theoretisch definiert, musste die Recherche aus tkonomischen Griin-
den eingeschrinkt werden. Die Recherche beschrinkte sich auf die bevorzug-
ten Verbindungen und das allgemeine erfinderische Konzept.

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box I Oh;qvaﬁons where unity of invention is lacking (Continuation of item 2 of first sheet) '

This International Sear&xing Authority found multiple inventions in this international application, as foliows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims,

| %L As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

Az only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.

—
by

»

D‘ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the clairns; it is covered by claims Nos.:

Romark on Protest E] ‘The sdditional search feet were accompanied by the applicant’s protest.

m No protest accorfipanied the payment of additional seirch fees.
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