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(57) Abrége/Abstract:
The present invention provides compounds of the general formula:- (see formula ) wherein R Is a erucyl, brassidyl or nervonyl

radical, R,

radicals containing up to 4 carbon atom

R? and R are, independen

tly of one another, straight-chained, branched or cyclic saturated or unsaturated alkyl
s, which can also contain a hydroxyl group, and wherein two of these radicals can also

be connected to form a ring, Ais a valency bond or a radical of one of the formulae: (see formulae I, lll, IV, V, VI, or VIlI) whereby

the radicals (ll) to (VII) have an orientat

on such that the oxygen atom Is attached to the phosphorus atom of the compound (1),

and X Is an oxygen atom when A Is a valency bond or Is an oxygen or sulphur atom when A Is one of the radicals (ll) to (VIl). The
present invention also provides a process for the preparation of the compounds of general formula (I) and pharmaceutical

compositions containing them which can be used for the treatment of protozoal and fungal diseases, auto-immune diseases and
bone marrow damage,
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Apstract
New erucyl, brassidyl and nervonyl derivatives

The present ilnvention provides compounds of the

general formula:-

1
0 S
] @ : 2
5 R-X-A-?uO-(Cﬁe)e-N‘: | (I
0® ' R?

wherein R is a erucyl, brassidyl or nervonyl radical,
Rl, R® and R7 are, lndependently of one gnother, ‘
straight-chained,, branched or cyclic saturated or
unsaturated alkyl radicalg containing up to 4 carbon
10 atoms, which can also contain a hydroxyl group, and
wherein two of these radicals can also be connected
to form a: ring, A is a3 valency bond or a radical of

one of the formulae:

OCH, ,CH,, ~CH,=CH~0-~-
~CH.,=CH=CH, -0~ CH, O | cH,
1
~CH = CH = CH,~O- OCH..
5
(I1) (III) (IV)
~CHn=CH..=~CH, =0~ ~CH ~=CH=0-
15 2 T2 T2 e °F  _CH,=CH,~O~
CH
.
(V) (VI) (VII)

whereby the radicals (II) to (VII) have an orientation
such that the oxygen atom is attééhed to the'phcsphorué
atom of the compound (I), and X is an oxygen atom when
A is a valency bond or is an oxygen or sulphur atom

20 when A is one of the radicals (II) to (VII),
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The present invention also provides a process
for the prepsration of the ccmpounds of general

formula (I) and pharmaceutical compositions con-

taining them which can be used for the treatment of
protozoal and fungal diseaseg, auto-immune diseases

and bone marrow damage,
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The present invention is concerned with new
phospholipids which contain a erucyl, brassidyl or
hervonyl radical and with the use thereof sas
medicaments , especially for combatting tumours, as
5 well as protozoal and fungal diseases and also for
the therapy of autdoimmune diseases and damage to
the bone marrow,.
The use of phospholipids as medicsments 1is known,
EP-A-O0 108 565 discloses phospholipids, as well as
10 the pharmaceutically acceptable salts thereofﬁ of

the genersl formula:=-

0 , RZ
i @ 3

Rl(o)n-g-ocﬂzzc&; N - R

N 4
o= g%
wherein BR' is an aliphatic CB-CBO-hydrocarbon radical,
R2,3R5 anng”independently of one anather, are
1> hydrogen atoms or Cl-Cs-alkyl.radicals-or:wherein
@78

-N - R?
\\‘R&

represents a cyclic ammoniﬁm radical and n is O or 1,

Rl"is preferably an aliphatic hydrocarbon radical with

12 to 22 snd especially with 14, 17 or 18 carbon atoms,
2Q These compounds are especially suitable for combatting

tumour cells and fungsl diseases and for use as plant

protectivé agents,
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DE-0S-3%32 %9 817 discloses glycerol derivatives

of the general formula:-

sn 0
1 CH..~OR™* CH..~O=P=X-R”
12 ! 2 |
> R20-CH O RS0-CH 0%
B 1t }
3 CH..wOwP=X~R? CH..~OR™:
o=UE >
0%
ST
1 O CH.-ORT
" ¢ 2
> R2~X~P-0~CH
| §
3 Qz CH2-0R2

> wherein Rl snd R® can be, inter alia, substituted ' or

unsubstituted alkyl radicals contsining up to 24
carbon atoms, X can be, inter slias, an oxygen atom
and R3 can be, inter alia, an aminocalkyl radical or
an N.alkylaminoalkyl radical containing 2 vo 14

10 carbon atoms in the slkyl radicals, Furthermore,
there are there also disclosed general processeg for
the preparation of the above compounds so that 1t 1is
possible to prepare position-specifically glycerol
derivatives with different radicals and with high

15 sgspecificity.

DE-QS-3%6 41 379 discloses compounds of the

seneral formula:—

R - ¥ - PO - X-R-
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wherein R can be a hydrocarbon radical contzalning
12 to 24 carbon atoms, X 1s, inter alia, an oxygen
atom and RL can be, inter alia, an alkyl radical
which can be substituted with different amino groups.
R is preferably an alkyl or slkylene radical con-
taining 14 to 20 carbon stoms, X 1s an oxygen atom
and RT is a trialkylemmonium ethyl radical with up
to % carbon atoms in each alkyl moiety, The compounds
hexadecylphosphocholine and oleylphosphocholine are
especially preferred, Furthermore, there igs disclosed

the use of the above compounds as medicaments,

especially for the treatment of tumours, For the
toplical treatment of skin tumours, such medicaments
can also contain alkylglycerols as additional active
materialsg, Generazl methods of preparaticon for the
compounds of the above-~given general formula are
also disclosed,

DE~OS-%6 41 491 discloses an antitumour-effective
medicament which contains hexadecylphosphocholine as
active materisl, ag well as possibly further conven-
tional additive, carrier and/or diluent materisls,
As additionsl active material, such a3 medicament can

also contain an slkyl glycerol,

Furthermore, it is known that a glycerol deriv-
ative of hexadecylphosphocholine methylated in the

2-position, i.e, the ether phospholipid ET-lB»OCHB,

is a8 very effective anti-tumour agent (see, for

' example Berdel et al, in Phospholipids and Cellulsr
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Regulation, 1985, published by J.F, Kuo, pages
41 - 74, CRC Press, Boca Raton,hFlorida, U.S.A).
In addition, ET-18-0CH, has also proved to be a
suitable medicament for combatting auto-immune

5 diseases, for example multiple sclerosis,

From the above-mentioned publications, 1t can
be seen that phosphstidylamines and ether lyso-
lecithins are suitable as medicaments for varlous
uses, for example for combatting tumours and auto-

10 immune digeases, Hitherto, hexadecylphosphocholine
and'ET—JB-OCHg have proved t'o be the most effective
medicaments from this class of compounds, However,,
these compounds have the disadvantzge that tThey
show a toxic effect st high dosages,A further disad-

15 wvantage of the previously known phospholipids is that
they bring about a cytolysis of cells and especially

s haemolysis of erythrocytes, Therefore, these
compounds cannot be administered intravenously since

this'leads.to haemolytic and tissue=necrotic

20 accomﬁanying phenomena, as is described in detail in
DE 40 26 1306,
’ Therefore, it is an object of the present
invention to provide new phospholipids which are
effective as medicaments but in the case of which

25 the disadvantages of the prior art sre at least

partly overcomne,

Thus, according to the present invention, there

are provided compounds of the general formula:i—~



G
0 R
11 @/
R-X-A-P-0~(CH,) ;=N - RS (T)
1 ;
. N
o R

wherein R is a erucyl,bragsidyl or nervonyl radical,
Rl, R® and R’ are, independently of one another,
straight-chained, branched or cyclic saturated or

5 unsaturated aslkyl radicals containing up to 4 carbon
atoms, which can also contsain a hydroxyl group, and
wherein two of these radicals can also be connected
together to form a ring, A 1s 8 valency bond or a

radicasl of one of the formulae:

0-CH CH
' 5 / 2'\
10 ~CH ,~CH-CH,~0~ H,C 0
~CH -~ CH~CH,=0~
(I1) (IIX)
CH ~CH-O- ~CHi,~CR.,~CH , -0~ ~CH ,~CH~0—
, |
— (V) CH
CH, 2
0-CH (VI)
5
(TV) or ~CH ,~CH ,~O-
(VII)

15 whereby the radicals (II) tot(VII) have an orient-
ation such that the oxygen stom is attached to the
phosphorus atom of the compound (I), and X is an
oxygen atom when A is a a valency bond or ig an

oxygen or sulphur atom when A 1s one of the radicals

20 (II) to (VIL),



"y
In the above general formula (I), X is preferably
an oxygen atom and A is preferably‘a vélency bond,

&

1t 1s also preferred that'ﬁl, R~ and R5 are each

methyl redicals so thst the resultung compounds are

phosphocholine derivatives, erucylphosphocholine

\J7

being especially preferred,

Erucyl, brassidyl and nervonyl radicals are long=-
cheined alkyl radicals, They can be obtained from the
corresponding fatty acids, some of which occur

10 nsturslly, Erucic acid (cis-~l3-~docogenocic scid)
occurs as the glycerol ester in mustard, grape seed,
cod liver snd Cruciferae oils and especially in
rape seed oil, Brassidic acid (trsns-l3-docosenoic
acid) stereoisomeric thereto doeg not occur naturally
15 but can be obtained from erucic acid by hesting with
nitrous acid, Nervonic acid (selacholeic acid, cis~15-
tetracosenoic acid) occurs in shark liver oils,
sphingomyélins and cerebrosides and especially in
nervone,

20 For the preparation of the compounds according

to the present invention, fatty acids of the general

formula:~ |
R 4?00H.5 (VIII)

in which.R is an erucyl, brassidyl or nervonyl
25 radical, can be converted by reduction according

to known methods, preferably with lithium sluminium

hydride, into the corresponding alcohols .of the

ceneral formula:-
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R - OH (IX)
These alcohols can then be converted into compounds
according to the present invention also by means of
known procesgses,

The preparation of compounds according to the
present invehtion of general formulas (I), in which
X is an oxygen atom and A is 8 valency bond, can be
carried out, for example, according to the procesgses
described in D& 27 52 125, EP~-A O 108 565, DE
36 41 491, DE 36 41 379, DE 36 41 377 end DE 40 135 6352

or according to the literature cited therein,
Preferably, the alcohol R-OH, in which R 1s a
erucyl, brasgssidyl or nervonyl radical, 1s thereby
converted directly by phosphorylation into tThe
corresponding slkylphosphoamine derivative and
egspecially into the corresponding alkylphospho-
choline, For this purpose,, for example, the alcohol

of the general formula (IX) is reacted with a compound

of the general formula:-

O

11
T .
Yi‘/ -0 - (CH2>2Y (X)

wherein ¥, Y' and Y" are halogen atoms, for example
the compound of general formuls (X) can be Z2-bromo-
ethylphosphorus dichloride, From this reaction and

subsequent working up by hydrolysis, there results

25 a compound of the general formula:-
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0
R~P=-0- (CH2)2Y" (XI)
o |

in which R and Y" hsve the sbove-given meanings,
The last step of the reaction 1ncludes the reaction
of this compound of general formula (XI) with an
amine of the general formula:i-
rt
72
N - R

N g2

or with a quaternary smmonium salt of the general

formula: - 1
gl
/
Pl g O
\
RB

wherein R131R2 and R5 have the sbove-gilven meanings

and Y is an appropriate anion, Lxamples of tertiary

amines which can be used according to the present

invention include trimethylamine, dimethylethylamine,

diethylmethylamine, triethylamine, N,N-dimethyl-N-
propylsmine, N,N-dimethyl-N-igopropylamine, N-cyclo-
propyl-N,N-dimethylamine, N~allyl-N,N~-dimethylsmine,
N~ethyl-N.methyl-N.propyleamine, N-butyl-N,N-dimethyl-
amine, N,N—dimethylemhydroxyebhjlamine, NyN=
dihydroxylethyl-N-methylamine, N-cyclobutyl-N,N-
dimethylamine, N.methylpyrrolidine, N-ethylpyrrolidine,

N.methylmorpholine and the like,
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On the other hand, for the preperation of the
compounds according to the present invention, the
alcohols of general formula (IX) can be resacted with
phosphorus oxychloride (P0015). After subsequent

5 hydrolysis, there is obtained a compound of the

general formula:-

O
it
R-0-P -~ CH (X1I)
!
OH
This compound can 1in turn be reacted with a tertiary
ammonium salt of the general formula:-
r:
7
10 HOCH‘2 - CHQ ~ N®-—“ R2
N
R

to give a compound of general formuls (I) according

to the present invention, The detailed reaction con—

ditions are thereby to be found in the above-mentlioned

literature references,
15 The preferred process for the prepsration of the
compounds according to the present invention 1s the
resction of the alcohol of general formula (IX) with
phosphorué oxychloride with the formsastion of‘the

corresponding phosphoric acid dichloride of the

20 general formula:—

n

R -0 -P - CL (XIII)
Cl
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Thwis compound 1s rescted with ethsnolsmine or

with an appropriately substlituted ethanolamine to

give a heterocyclic, five-membered ring-containin

U

compound of the general formula:-

0
" ,0 - CH
R-0-2" | © (XIV)
~.
N - CH,
pl

in which R has the above-given meaning and r1 15 a
hydrogen atom or a methyl, ethyl or like radical,
Opening of the ring under acidic conditions gives
the corresponding phosphoethanolsmine which, by
alkylation, can be converted into the desired per-

alkylated compound of genersl formula (I), inter aslisz

into phosphocholine, Thils process is described in
detail by H, Eibl in Proc, Natl, Acad, Sci, USA,
75, 4074-4077/1978,

The prepsration of compounds of general formula
(I) according to the present invention in which A is

a group of the formula:-

g_cﬂa ~CH279H—O-~
~CH ,~CH~CH ;=0 CH,~0~CH,
(I1) (IV)
“CH2*0H250H2”0"' "032-?3”0"' or —CH,~CH,-0-
CH.5
(V) (VI (VII)

also takes place according to known processes, Besides

the above-mentioned methods, an example herefor 1is
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given especially in DE 32 39 817, Furthermore, the

alcohols of general formula (IX) can slso be converted

via the mesylates thereof into the corresponding alkyl-

glycerols or into other derivstives, the phosphorylation
5> of which then leads to the compounds according to the

present invention,.

The preparation of compounds in which X is a
sulphur atom can also take place accbrding to the
method described by Bosies et al, (Lipids, 22, 947-

10 951/1987) by a multi-step reaction from glycerol and
a thiol of the general formula:-
R - SH (XV)
in which R is an erucyl,, brassidyl or nervonyl radical,
On the other hand, the phosphorylation of the thiol
15 c¢an also take place by means of the above~mentioned
methods of phosphorylstion,
The preparation of compounds of general formula (I)

in which A is 38 radical of the formula:-

CH2
N
HAC Q (III)
2y ;

-CH ——— CH:-C.Hz'-O-

~q takes place according to the method described by
Houlihan et al (Lipids,, 22,. 884-890/1987) starting
from the commercislly available 2-furancarboxylic acid,
On the other hand, the alcohol can, as base material,
‘also be phosphorylated according to the above-mentioned

25 methods and then further reacted,
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The compounds according to the present invention
have proved to be highly suitable as medicaments,
Therefore, the present invention also provides
pharmaceutical compositions which, as active
material, contain at least one compound according to
the present invention;;optionally together with
pharmaceuéically-conventional carrier, adjuvant,
filling and dilution sgents, As active material,
the pharmaceutical compositions according to the
present invention :preferably contain erucyl-, brassidyl-

or nervonylcholine and especially preférably erucyl-—

phosphocholine,

The compounds according to the présent invention
can also be used in combination with alkylglycerols'

of the general formula:-

-

HC - O - R¥ (XVI)
!

C. - O - R?
|

HEG -~ OH.

wherein one of the substituents R and RV 1s an alkyl

radical containing 2 to 12 carbon atoms and the other

one is & hydrogen atom, Such 3 pharmaceutical compos-

ition preferably contains an alkylglycerol mixture

of nonyl-or octylglycerol, hexyl- or pentylglycerol
and propyl- or ethylglycerol, as well as water, Such
pharmaceutical composition combinationsof alkyl-—
glycerols and phospholipids and'the preferred contents

of the individusl active materials are described in
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DE~OS %6 41 379, The pharmaceutical compogitions

which contain a compound according to the present

inventlion in combinstion with a8t least one alkyl-
glycerol are especially sultable for topical
application,

Surprisingly, the compounds according to the
present invention and especially the erucyl and
nervonyl derivatives do not possess any haemolytic
properties such as have been observed in the cage of
other lysolecithins, Therefore, these compounds can
be taken up in physiological solutions (for example
sodium chloride solution, Ripger solution and the
like) snd administered intravenously, Howéver, even
more surprising 1is the fact that these compounds
possess a distinctly better action in comparison
with hexadecylphosphocholine,

The pharmaceutilcal compositions sccording to
the present invention have proved to be especially
suitable for combattfing tumours, Thus, with erucyl-
phosphocholine, @ considerably better control in the
case of tumour growth of methylnitroures-induced
mammary carciﬁomas is achleved 1n comparison With
hexadecylphosphocholine administered in the =ame
amount, Furthermore, the pharmaceutical compositions

according to the present invention sre suitable for

combatting protozoal and fungal diseases and
especially of leishmaniasis, In addition, the

pharmaceutical compositions according to the present
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invention can also be used for the therapy of auto-
immune diseases and especially of multiple sclerosis,
In addition, a therapy of bone marrow diseases which
have arisen due to treatment with cytostetics and
other active materials which damage bone marrow 18
also possible,

A further subject of the present invention 1is also
a process for the preparation ol a phérmaceutical

composition eccording to the present invention which

is formulated especially as an anti-~tumour agent, 83
agent for combatting protozosl and fungal diseases,
especially leishmeniasis, as agent for the therapy
of suto-immune diseases, especially multiple
sclerosis, as well as as an agent for the therapy of
bone marrow damage,

By means of the administration of a pharmaceutical
composition according to the present invention, there

are provided processes Ior combatting tumours,

protozoal and fungel diseases, auti-immune diseases
snd bone marrow damage. The pharmaceutical composition
is thereby preferably administered intravenously.
However, a subcutaneous or topical administration of
the pharmaceutical composition according to the
present invention is also possible,

The following Examples are given for the purpose

of illustrating the present inventlon:
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Examples,
Group 1: Erucyl and brassidyl radicsls,
Example 1,

Erucylphosphocholine,
O

24

@
2)12---0 ~P- 0-CH,, - CH,N(CH

OE>

5 CH,=(CH,),~CH=CH-(CH J) 5

(cis)

calc,: C 66,22%; H 11.53%; N 2.86%; P 6.33%
found: 65,98%; 11,45%; 2.609%; 6.21%
The preparation of the compounds according to
10 Examples 1 to 19 and 3% to 355 tskes place according
to methods such as are described, for example, 1n
DE 27 52 125, DE 36 41 %79; DE %6 41 491, DE 36 41 377
snd DE 40 13 632 or in the literature cited therein,

Example 2.

15 Brassidylphosphocholine,

Q
| " @
CH-(CH,)~CH=CH~(CH,), ,~0~P~0~CH,~CH, -N(CE,)
(trans) o©

027 56NO4P m,w, 489,k 7/22

calc,: C 66,22%; H 11,53%; N 2.86%; P 6,3%%

found-: 66,04% 11,50%; 2.54%; 6,17%
20 Example %,

Erucvlphospho—-(N,N-dimethvl-N-ethyl)-ethanolamine

T N AU A AT TIRIIAR NI b MMLIM WP K Ml | ~ 11 b APPSR s 4 e e e LTy
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O
" CH

® s 5

erucyluowP-OwCH2~CH2-N - CH2OH3
| | N
o CH
3

028H58N04P m,w, 503%,749

calc,: C 66,70k; H 11,61%; N 2,78%; P 6,15
found: 66,51%; 11,5%%5 2.,69%3 6,01

> Example 42
Brassid lphocpho~(N,N-dimethyl-ethyl)=-ethanolamine

028H58NO4P; m,w, 03,749

Ekamgle'S,
Erucylphospho~(N,N~diethyl~N_methyl)~ethanolamine.
O

i1 CH2 5
10 erucy1-0-P-OHCH2~CH2-§:CHQ 2
Cﬁ’ CH3

C 9H6ON04P - Mm.,p. 517,776

Example 6,

Brassidxlphosnho-gNaN-diethxlemmethvl)-ethanolamine,

29H6ON04‘P; mopo 5170 776

15 Exsmple /.

Erycylphospho~(N, N, N~triethyl)_ethanolamine
O

Pl O/CH2 5
erucylmo-P OwCH2~CH2-N 052 3
P CH2 .
O30l N0, s m.p. 531,803

Example &,
20 Erucylphospho-(N NudimethylmN,prOg'l)eethanolamine.
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O CH
t @/ 3
erucylmonP@O~CH2~CH2~N—CH2-CH2~CHZ
' \ o
© CH
0 2
029H6ONO4 ; m.p., Hl7.770
Example 9,
Erycylphospho-(N,N-dimethyl-N-isopropyl)-ethanolamine,
5 .
CH.
" &, 5 s iz
p, erucyl-0-P-0~CH,CH5~N——CH
('J@ \CH Mg
" ; e
029H6ON04P; m,pP. 217.776
Examgle lOz

Erucylphospho=—(N~cyclopropyl-N,N-dimethyl)-ethanol-

amine,
0
, CH CH
‘ @, 3 o2
10 erucyl-0-P-0-CH. CH y~-—-—CH \
o® Chiy O

CogHgNO,P5  m.p. 515.760

Example 11,

EruczlphosphOwgN-allzl-N,Nudimethxlzwethanolamine,

O

" @/ CH5
erucylnon?wOwCHacﬂsz-::-w—HCH2-CH=CH2
© CH,
15 C29H58NO4P; m,pP. >15,760

Example 12,
Erucylphospho-(N~ethyl-N-methyl-N_propyl)-ethanol-

amine.,
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O
: @, "3
ey 1l=0=-P=-0~CH . CH A ~N~CH ~CH
erucy 'C> oVils . . z
O CH2~-CH2-—-CH3
CrolgoN0,P5  mow. 531,803
Example 13,
Erucylphospho~(N-butyl-N,N-dimethyl ~ethanolamine,
O
' CH
| - s "5
erucylmom?- -CH,, 2,-»1\1-:\(0112)5=--uH.j
o® - CH,

CBOH62N04P; m, P, >50,803%

Lxample 142
Erucylphospho- NyN-dimethyl-N-hydroxyethyl)~ethanol-
amine,
O
1t . @/CHB
eruoyl~0-§~O-CH20H2-N<CH2~CH2OH;
(§) CH5
028H58N05P; m,p., 19,748
Example 15,
Erucxlphospho-gN,N~dih3droxzethzl-Nwmethzl}nethanol-
amine,
Q
s omm0ocs_c-Don? oxon
erucy l- --'@ SCH, : 5 5
O CH2mCH2OH

029H6ONO6P; m,p. 49,774

Example 16,
EruazlnhosghoégchvclobutzlmN,N»dimethzl)wethanolamine,
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! ®, "3 . CH,-
erucyl-0-P-0~CH,CH ~N——CH 2 N CcH

N
< iz

C}OH60NO4P; m,w, 529,787

Erwcvlphosphoric acid N-methylpvrrolidinoethyl ester,

O

"

@
erucyl—O-P-O-CH2CH2—$. ‘
|
C
i3

o

029358N04P; m,p. >15,760

Example: 18..

Erucvylphosphoric acid N-ethyvloyrrolidinoethyl ester

O
" @/___‘
erucvl-0-P~-0-CH. . CH =N
J (.)@ 27 27 \_J
02H5
CBOH6ONO4P; m,w, 529,787
Example 19,
Erucvlvhoephoric acid N-methvlmorpholinoethvyl ester,
Q
{ 7\
-Q=pP~0-CH~CH =N O
erucyl-0 ? pUH o= H,
o 033
030ﬂ6ON04P; mtwo 529078?'

Example 20,

1-Ey,.cyl=-2-methyl-rac-glycero-3-phosphocholine,

et ret opopN UGN ALYV SR T SRR e b S LTI M 0 e L A e 38 e d A P E - ORI MM P E FR IV R .

LR .
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~-CH=CH~(CH, ), ~CH

CH, )10

H,CO-CH 0

3
' it @
CHZ-O-?-O-CH20H2-N(CH3)3

o

031H64N06P; m.w, 277,828

The: preparation of the compounds according to
Examples 20 to 22 and 27 to 32 takes place, for example,
> as described in DE 32 39 817 or in the litersture |
cited therein or'as described.inExamp1e~l,
Zxample 21,
l-Ep cf1-2-meth-1-sn-el~cero— ~-phosphocholine
Example 22,
10 3-Eprycyl-2-methyl-sn-glycero~l-phosphocholine,

All modifications with regard to the amino group,
as well as-the:exchange of the erucyl radical for the
brassidyl rédical, can be tranSferred to the base

- structure. l-erucyl-2-methylglycerol with the same
15 methodology and with comparsble yields,
'Ehmmgle°2§= . '
lpEr'c*imencaoto-2-methox~meth lpropyl-=2'=(N N, N-

trimethzl)-ammonioethzl ghosphaté,,

O

" ®
erucyl-s~?-0~(CH2)2-N(CH5)3
©

032H66N05PS; m.w,‘607,9l6
20 calec,: C 63%3,2%%; H 10,9%%;: N 2,30%; P 5 10%

found: 62,95%; 10089%; 2, 20%: 4.,98%
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The sulphur-contsining compounds csn be prepared
according to the method of Bosies et al, (Lipide, 22,
947-.951/1987), However, the corresponding thiols are

phosphorylated according to the methods of phosphoryl-

5 ation cited in Example 1 and further reactedqd,

Here, too, the modifications of 1 to 19 can be

introduced, starting from the appropriate alcohol,

Example 24,
l—-Lpr cvlmercapto-2-methoxymethylpropyl—-2'—(N,N-
10 dih*drox?eth'1wN“meth'l)~ammonioeth'l phosphate,

NO-PS: m.w, 667.968,

C 24 20oNVn
Example 25,

Furthermore, according to the method of Houlihan

et al, (Lipids, 22, 834-890/1987), the following

15 active materiasls, which contain erucyl or brassidyl
radicals, can be prepared which are built up on the:
following base structure: (i)-2~«£hydroxyféfetra~
hydro~2-(alkyl)-methylfuran~2~y}7#methoxyphosphinyl-
oxy] -N,N,N-trimethylethaniminium hydroxide, The

>0 alcohol as base structure is, however, phosphorylated

according to the methods cited in Example I and

further reacted,

Eruycyl ss alkyl radical; 052H64N06P; m,w, 589,859

/CH2

HC O 0
2‘ ‘ 1t @
alkyl-0~CH - CH - GH2-0-§—0-(0H2)2-N(CH5)5

o
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Example 206,
Brassidyl as alkyl radical; C, H., NOE;S

m.w. 589,839,

Exsmple 27/,
5 l1-Epycyl-3-methyl-rac-glycero-3-phosphocholine

?H2—0~(CH2)12~CH:CH~(CH2)7-CH5

H_CO-CH O
5 ] 1" @

u0~g~0~CH2~CH2-N(CH5)5

°

DHE

C5lH64Iq06P ; M, W, | 5’770 828
calc,: C 64.,44%; H 11,17%; N 2.,42%; P 5,36
found: ol , 29% ; 11,11%; 2e59% 3 5. 3%1%

10 Example 28,
luEguczl~§~methvlnsn—glvcero-é—phosohocholine.

Example 29,
-Erugyl-l-methyl-sn-glycero=-2-phosphocholine,

Example %0,
15 1-Erpycylpropane~l,3~diol phosphocholine,
CH2-~O-—-(CH2)12--CH:C:I—(CH2)7-—CH3
CH2 0
t " @
CH2~0~g~o-CchH2-N(CH5)5,
o° '
. O
056H62NO5P’ m,w, H47,802

calc.: C 65,78%; H 11,41%; N 2.56%s P 5,65%
found: 65,61%; 11, %5%; 2,49% 5.58%
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Example 31,

l-Erucylpropane=~1l,2-diol phosphocholine,

C. ~H.NO

) | : 5?,802
30 62 5P$ Irowo 5‘"

Example 32,

5 Erucylglycol phosphocholine,

N ) YE | — = - we{
O (CH2)12 CH=CH (CH2>7 HB

O

LR @
~Om€~O~CH2~CH2—N(CH5)5

o©

CH2

CH2

CogfigoNOsFs  maw. 533.775
calc.: C 65,26%; H 11,33%; N 2,62%; P 5,80%
foundr 65,17%; 11,26%; 2.57%}3 5.72%
10 Group II: Nervonyl radicals,
A1 compounds of Group I (Examples 1 to 22) can

also be prepared by analogous processeg with nervonyl

radicsals,.

Example 35,
15 Nervonylphosphocholine (cig=l ~tetracogenyl-phospho~

choline},

0
4 ()
HaC—(CH2)7-CH=CH-(CH2)14—O~€-O—GH2~CH2~N(CH3)5
, O@
: 6
029H6ON0L"P 5. mo W'o 517 ® 77

calc.: C 67.27%; H 11,68%; N 2,71%; P 5,98%
20 found: 67.1%% 11,5%9%; 2, 0U%Bs 5. 68%



Example 34,

Nervonyvlphospho~-(N,N~dimethyl-N~ethyl )-ethanolamine,

v CH
" YA
nervonyle—P~O~CH2-CH2~NMCH2-CH

\
da‘ CHa

5

NO P; MW, 55108050

“30%62N 4
> LExample 35,
Nervonylphospho~(N Nudiethfl-N-methfl)wethanolamine”

O CH .~CH
: @/ < 2
nervon;yl~O-I?-O-CH2mCH2--H:CH2CH5
o CH.,
p.

631H64NO4P; m,w, 545,830

Nervonyl derivatives whilch are analogous to the
10 compounds according to Lxsmples 7 to 26 are prepsared
according to the there-described processes,
Example of use,
The preparation of a hexadecylphosphocholine
formullation in liposomes takes place according to

15 ©DE 40 26 136,0, 12 mmol hexsdecylphosphocholine,,

15 mmol cholesterol and % mmol DPPG are dissolved in

200 ml propen~2~0l with warming, The solvent is then
stripped off in 8 wvacuum and the fine-divided lipid
film is mixed with %00 ml phosphate buffer solution
20 (pH 7.0). Sybsequently, the mixture is maintained at
40°C.fon 60 minutes while slowly rotating.
Subsequently, the lipid suspension obtained 1is

transferred into the pressure cell of a French press
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20
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D6
and pressed out at 740 MPa and this procedure 1is
repeated three times, The liiposome dispersion
formed is then centrifuged for 30 minutes at
27000 g and 5°C and the supernatant recovered,

A+ the same time, a erucylphosphocholine formul-
ation is prepared in physiological sodium chloride
solution,

Methylnitrourea~induced mammary carcinomas in the
rat are trested with the formullation prepared in the
above-described manner in an amount which corresponds
to the;given~concentrations‘of hexadecylphospho-~-
choline;or'erucylphosphocholine per kg of rat as
daily dossage. After'4 weeks, the tumour weight of
untreated control animals is taken as being 100%.
This value corresponds to unhindered Cumour growth,
The tumour animals in the treated group achieved
values of from~O to 100%.inncomparison with the control
group, as is given in the follawing Table:

Table

- ® * . +
active material . formulation amount/ action
' day

50 pmol {10%

10 umol S0%

10 umol < 10%
6 pmol ( 10%
A )u.mol 4 10%

hexadecylphospho-

. liposomes
choline P

in physiol,
NaCl sol,

erucylphospho=-
choline

+ residual weight of the tumour in %, referred to the

untreated control,
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CLAIMS
. A compound of the general formula (I):-
O R! (1)
1 e/
R—X—A—P—0O—(CHj);—N—R?
oL \R3
wherein:

R 1s an erucyl, brassidyl or nervonyl radical;

R', R* and R’ are, independently of one another, strai ght-chained, branched
or cyclic saturated or unsaturated alkyl radicals containing up to 4 carbon
atoms, unsubstituted or substituted by a hydroxyl group, and wherein two

of R', R? and R’ can be connected to form a ring;

A 1s a valency bond or a radical of formula (II), (III) or (IV)

OCHj; (1)

|
~CHy—CH~CHy=—0O—

CH> (111)
VAN
7
—CH CH—CH;—C—

—CHy— (’:H—'O"'" (IV)
CH-

I
OCH;

wherein the radicals (II) to (IV) have an orientation such that the oxygen

atom 1s attached to the phosphorus atom of the compound (I), and
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X 1s an oxygen atom when A 1s a valency bond or 1s an oxygen or sulphur

atom when A 1s one of the radicals (II) to (IV).

2. A compound according to claim 1, wherein X 1s an oxygen atom.
3. A compound according to claim 1, wherein X is a sulphur atom.

4, A compound according to claim 1 or 2, wherein A is a valency
bond.

. A compound according to claim 1, 2, 3 or 4, wherein R', R* and R’

are each methyl radicals.

6. A compound according to claim 1, 2 or 3, wherein A is said radical

of formula (II).

7. A compound according to claim 1, 2 or 3, wherein A 1s said radical

of formula (III).

8. A compound according to claim 1, 2 or 3, wherein A is said radical

of tformula (IV).

9. Erucylphosphocholine.

10. A pharmaceutical composition comprising, as active material, at
least one compound as defined in any one of claims 1 to 9, together with a

pharmaceutically acceptable carrier.
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11. A pharmaceutical composition according to 10, wherein said active

maerials 1s erucyl-, brassidyl- or nervonyl-phosphocholine.

12. A pharmaceutical composition according to claim 10, wherein said

active material 1s erucylphosphocholine.

13. A pharmaceutical composition according to any one of claims 10 to

12, wherein said active material is present in a physiological solution.

14. A pharmaceutical composition according to any one of claims 10 to

13, additionally comprising at least one alkylglycerol of the general

formula:

H,C - O - R;
HC -0 -R, (XVT)
H,C — OH

in which one of the substituents R; and Ry 1s an alkyl radical containing 2

to 12 carbon atoms and the other substituent is a hydrogen atom.

15. A pharmaceutical composition according to any one of claims 10 to
13, additionally comprising an alkylglycerol mixture of nonyl- or
octylglycerol, hexyl- or pentylglycerol and propyl- or ethylglycerol and

water.

16.  The use of a pharmaceutical composition according to any one of

claims 10 to 15 for combatting tumours.
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17.  The use of a pharmaceutical composition according to any one of

claims 10 to 15 for combatting protozoal and fungal diseases.

18.  The use of a pharmaceutical composition according to any one of

claims 10 to 15 for combatting leishmaniasis.

19.  The use of a pharmaceutical composition according to any one of

claims 10 to 15 for the therapy of autoimmune diseases.

20.  The use ot a pharmaceutical composition according to any one of

claims 10 to 15 for therapy of multiple sclerosis.

21.  The use of a pharmaceutical composition according to any one of
claims 10 to 15 for therapy of bone marrow damage due to treatment with

cytostatics.

22.  The use of a pharmaceutical composition according to any one of

claims 10 to 15 for therapy of bone marrow damage.

23.  Use of a compound according to any one of claims 1 to 9 in the
manufacture of a medicament for combatting tumours, combatting
protozoal or fungal diseases, therapy of autoimmune diseases or therapy of

bone marrow damage.

24. A process tor the preparation of an anti-tumour agent, comprising
formulating, as active material, at least one compound according to any

one of claims 1 to 9, together with a pharmaceutically acceptable carrier.
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25. A process for the preparation of an agent for combatting protozoal
and fungal diseases comprising formulating as active material, at least one
compound according to any one of claims 1 to 9, together with a

pharmaceutically acceptable carrier.

26. A process for the preparation of an agent for the therapy of auto-
immune diseases, comprising formulating , as active material, at least one
compound according to any one of claims 1 to 9, together with a

pharmaceutically acceptable carrier.

27. A process for the preparation of an agent for the therapy of bone
marrow damage comprising formulating, as active material, at least one
compound according to any one of claims 1 to 9 together with a

phamaceutically acceptable carrier.

28.  Use of a compound of any one of claims 1 to 9 for combatting
tumours, protozoal and fungal diseases, auto-immune diseases or bone

marrow damage.

29. A composition according to any one of claims 10 to 15 in a form for

Intraveneous administration.

30. A composition according to any one of claims 10 to 15 in a form for

subcutaneous administration.

31. A composition according to any one of claims 10 to 15 in a form for

topical administration.
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1" ( ) @ 32
ReX=A _P-O=-=( CH -N
' 2°2 N\ 35
O@
OCH.
' 5 . /CHE\
--CH2,-CH-CH.2-O-— C'H22 ?
-CH = CH = CHA=QOw
(II) (III)
_CH2-CH2-CH250- -CHa-C'}H—O-
GH5
(V) (VI)

2

or

(D)
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