
EP0213082 B1 Description The present invention relates to certain
substituted hydroxy-heterocyclylalkoxyphosphinyloxy-tri- alkylaminium
hydroxide inner salt oxides processes for their preparation, pharmaceutical
compositions 5   containing them and their use as pharmaceuticals in
particular as anti-tumor agents. The following disclosure is related to the
present invention: Takeda EP-A 50 480. It discloses various tridecyloxy- or
tetradecyloxy-propane derivatives with antitumor, antifungal and
antiprotozoal activity. 10     Sankyo EP-A 188 384 discloses various
phosphate ester derivatives as anticancer agents, in partic- ular, in
Tables 1 and 2, tetrahydrofuran derivatives structurally similar to the
compounds of the present invention wherein [err] and [err] together with
the adjacent carbon atom would represent a 3-tetrahydro- furan ring; such
compounds have been deleted from the scope of the present invention. The
compounds in EP 188 384 have a different structure to the remaining
compounds of the present invention and EP 188 15   384 was not published
before the priority date of the present invention. More particularly the
invention concerns compounds of formula I [err] 25   wherein R represents
hydrogen, [err]alkyl or [err] or [err] wherein R2 represents [err]alkyl
each [err] represents independently [err] alkyl m is 1 or2 n is an integer
from 2 to 8 30     and R4 and [err] together with the adjacent carbon atom
represent 40                                                   [err] 50
wherein [err] represents alkyl or alkoxy, each containing 12 to 24 carbon
atoms whereby when R4 and Rs together with the adjacent carbon represent 55
i) ring e) R is H and ii) other than ring e) R is other than H. Examples of
particular compound groups encompassed within the invention are: Subclass
la) wherein [err] and Rs together with the adjacent carbon atom represent
ring a) or b), espe- cially ring a); Subclass lb) wherein [err] and [err]
together with the adjacent carbon atom represent ring c) or d), espe- 60
cially ring c); Within these subclasses compounds are preferred, wherein R
is [err] and represents [err] alkyl, [err] or [err] wherein [err] is [err]
alkyl and n is an integer from 2 to 6 (sub-classes la' etc). Especially
preferred are compounds wherein R is R' and represents [err] alkyl or [err]
and n is an integer from 2 to 4 (subclasses la" etc). Particularly
preferred are compounds wherein R is 65   R" as defined above, m is 1, n is
2 and each [err] is [err] (subclasses la" etc). 2    EP 0 213 082 B1 



A further subclass of compounds is subclass le wherein R4 and [err]
together with the adjacent carbon atom represent ring e). Within this
subclass compounds are preferred wherein [err] is [err] and represents
alkyl or alkoxy, each with 12 to 20 carbon atoms m is 1 and n is an integer
from 2 to 6 (subclass le '). Espe- cially, preferred are compounds wherein
[err] is [err] and represents alkyl or alkoxy, each with 12 to 18 car- bon
atoms, m is 1 and n is an integer from 2 to 4 (sub-lass le"). Particularly
preferred are compounds wherein [err] is [err] and represents alkoxy with
12 to 24, especially 12 to 18 carbon atoms and is preferably straight
chained, m is 1 and n is an integer from 2 to 4 (subclass le"). In the
compounds of formula I and in each subclass it is preferred that each [err]
is the same. 10     Particularly preferred individual compounds are 2-[
hydroxy(tetrahydro)-2-(octadecyl-5-oxo-2-fura-
nyl)methoxyphosphinyloxy]N,N,N-trimethyl-ethanaminium hydroxide, inner
salt-4-oxide
2-[(2-octadecyloxymethyltetrahydro-2-furanylmethoxy)-hydroxyphosphinyloxy]-
N,N,N-trimethylethan- aminium hydroxide, inner salt-4-oxide
2-hydroxy-[1-octadecyloxycarbonyl-3-piperidinyl-methoxy]-phosphinyloxy]-N,N
,N-trimethylethanamini- 15   um hydroxide, inner salt-4-oxide. The
compounds according to the invention may be prepared by reacting a compound
of formula Q [err] 25 with a compound of formula CC [err] 35   wherein
[err] m and n are as defined above and X is a leaving group. The reaction
is suitably carried out in the presence of an inert organic solvent such as
a lower alkanol e.g. methanol or ethanol, an aromatic hydrocarbon e.g.
toluene or benzene, a dialkylamide such as dime- thyl formamide; or
acetonitrile at a temperature of e.g. [err] to [err]. These conditions are
particularly suited when employing a preferred leaving group namely
bromine, iodine, tosyl or mesyl. The starting ma- 40  terial of formula C
wherein X is bromine may be prepared by reacting a compound of formula CCC
[err] with a compound of formula CCCC [err] 55     The reaction is carried
out in conventional manner e.g. in the presence of an amine base such as
pyri- dine or triethylamine and in an inert organic solvent, e.g. an
aromatic hydrocarbon such as toluene, ben- zene or xylene, a halogenated
aliphatic hydrocarbon, such as methylene chloride, chloroform or carbon
tetrachloride, a halogenated aromatic hydrocarbon, e.g. chlorobenzene, or
an ether such as diethyl ether. The reaction may be carried out at
temperatures of from [err] to [err] 60 The product thus produced is then
subjected to basic hydrolysis, e.g., by suspending the product in water.
The hydrolysis is conveniently carried out at a temperature of from [err]
to [err] The compounds of formula I wherein n is 2 may alternatively be
prepared by reacting a compound of formula D 65 3    EP 0 213 082 B1 [err] 



with a compound of formula CC [err] wherein R, [err] and m are as defined
above. The reaction is carried out essentially as described for the
reaction of C with CC. The starting materials of formula D, may be prepared
by reacting a compound of formula CCC 20 [err] with a compound of formula
DD [err] 35     This reaction is carried out in an inert organic solvent
such as a halogenated hydrocarbon e.g. methyl- ene chloride, chloroform or
an aromatic hydrocarbon e.g. benzene, toluene and in the presence of a ter-
tiary amine such as [err] trialkylamine, e.g. triethylamine and optionally
of a catalyst e.g. 4-dimethylami- nopyridine at temperatures of e.g. [err]
to [err] The starting material of formula CCC may be prepared according to
or analogously to the reaction 40   shown in the following schemes. LEGEND
FOR REACTION SCHEMES Bn = benzyl 45   M = alkali or alkaline earth metal
Y=O orS Z = CH2 or C=O E = Cl, Br, I or toluenesulfonyl Examples of
conditions for the processes in the reaction schemes are given by way of
illustration in 50  the following tables or in the examples hereinafter.
ABBREVIATIONS I0 = inert organic HC = hydrocarbon HalHC = halogenated
hydrocarbon THF = tetrahydrofuran DMSO = dimethylsulfoxide DMA =
dimethylacetamide 60   DMS = dimethylsulfide DMF = dimethylformamide 65 4
EP 0 213 082 B1 [err] 25 65 5  



EP 0 213 082 B1 Reac- Type/Steps Special conditions/Reactants   Temperature
Solvent tion 1                Add benzyl alcohol; MH prefera- [err] to 100
10 such-as: dialkyl amide, e.g. 5                       bly alkalimetal
hydride esp. NaH          DMF, DMA, aromatic HC e/g. to luene, benzene,
xylene; cyclic ether e.g. THF 1A               Add benzyloxy methyllithium
-100 to -60  IO such as: lower dialkylether 10
e.g. diethylether or cyclic ether e.g. THF 2     oxidation   i) chromium
based oxidant e.g.  20 to 400  IO such as: HalCH e.g. [err] pyridinium
chlorochromate 15                      or ii) a) anhydride e.g. [err]
[err] to [rtt]  IO such as: HalHC e.g. [err] or acid chloride, e.g. [err]
esp. [err] to 0 plus e.g. DMSO 20                       b)
[err]-trialkylamine e.g.    0 to [err]       aromatic HC e.g. toluene orxy-
[err]                                  lene 3                a) preparation
of            20 to [err]     aliphatic or cyclic ether e.g. THF [err] (XX)
from M e.g. Li or Mg + haloalkene e.g. 25
4-bromo-1-butene b) react XX with IV        -78 to 20     aliphatic or
cyclic ether e.g. THF or mixture e.g. with pentane or hexane 30     4
a) 03 in 02 stream          -78 to [err]    as 2 (i) b) add reducing agent
e.g. trial-  20 to 30 kyl phosphite or dialkyl sulphide e.g. DMS 35     5
trialkyl silane e.g.  [err] + -30 to 00  as 2 (i) Lewis acid e.g.
borontrifluoride etherate as catalyst 6                Pd, PdOH, Pt/C as
catalyst +    20 to [err]  lower alkanol e.g. [err] 40
[err] at pressure of 1 .[err] to 4.5           [err] + optionally 15% [err]
10 Pa BA               Add R2E XXI in the presence of [err] to [err]  IO
such as dialkylamide e.g. MOH                                       DMF,
DMA, aromatic HG; e.g. 45          toluene, benzene, xylene or mix tures;
or DMSO, cyclic ether e.g. THF or a mixture. A     oxidation   When Y = O;
as 2            as 2          as 2 



50                       When Y = S; air or 02 + Pt/C   [err] to [err]
cyclic other e.g. dioxane B     hydrogeno- as 6                        as 6
as 6 lysis CA                 O                         -20 to [err]     IO
such as aromatic HC e.g. 55                        II
benzene or toluene or aliphatic [err] in amine base e.g. pyridi-
Hal HC e.g. [err] ne or trialkylamine esp. triethyla- mine 60
Intermediates containing substituents other than those described in the
reaction schemes may be pre- pared analogously thereto or are either known
or may be prepared analogously to known methods. Starting materials set
forth above are either known and/or may be obtained analogously to known
methods in conventional manner. Final products and intermediates may be
isolated and purified in conventional manner. Intermediates, 65 6    EP 0
213 082 B1 where appropriate may be employed directly in the following step
without purification. As is evident to those skilled in the art, the
compounds of formula I may exist in racemic or enantiomer- ic form and the
invention is intended to cover all forms. Enantiomeric forms may be
recovered in conventional manner, e.g. by resolution of end or intermedi- 5
ate products or by employing optically active starting materials. As
indicated above, the compounds of formula I are indicated for use as
anti-tumor agents and are, therefore, indicated for use in inhibiting the
growth of various lymphomas, sarcomas, myelomas and leukemias. The
anti-tumor activity of the compounds of formula I may be demonstrated
employing the Tu- mor Cell Cytotoxicity test (TCC test) as follows: 10
In flat bottom microtiter plates (Nunc Roskilde, Denmark) were placed
Abelson 8.1 lymphoma, YAC L1210, P815, Meth A fibrosarcoma or fresh human
neuroblastoma tumor cells in DMEM + 10% fetal calf serum and the tumor
cell-containing plates were incubated with 1.3 and 5 [err] of the test
compound for a period of 6 to 72 hours. The number of tumor cells present
in the Abelson 8.1, YAC, L1210 and P815 as- says was determined by
measuring the alkaline phosphatase as follows: 15     The tumor cell plates
were centrifuged (500 x g) for ten minutes and the supematant flicked off.
With- out further washing, 100 [err] of buffer containing 20 [err] of
diethanolamine, 2 [err] of [err]  2.5 [err] of p-nitro-phenylphosphate and
10 mg Triton X-1 00 were added. The samples were incubated for 60 min- utes
at room temperature and the enzymatic reaction was terminated by the
addition of 100 [err] of 0.5 N NaOH. The absorbance was then measured at
405 nm using a Titertek Multiskan apparatus. 20     The number of tumor
cells present in the Meth A fibrosarcoma and human neuroblastoma assays was
measured by [err]-thymidine uptake as follows: After 72 hours, the cells
are thoroughly washed, and each well treated with ca. 0.1 [err]
3H-thymidine. After 4-6 hours, the cells are collected using a commercial
cell harvester, and the radioactivity in the fil- trate is measured in a
scintillation counter. 



25     The anti-tumor activity of the compounds of formula I may also be
demonstrated employing the Influ- ence on Cytotoxicity of ET-1 8- [err]
test as follows: Bone marrow cell macrophages (1 05/well) obtained from
(BALB/CX57/[err])FI mice were incubated with 10 [err] of 1
-octadecyl-2-methoxy-3-phosphoryl choline (ET-1 8-[ err] ) for 24 hours in
flat bottom microtit- er plates (Nunc Roskilde, Denmark), after which time
they are centrifuged and washed once. Abelson 8.1 30  tumor cells in DMEM +
10% fetal calf serum and 1, 3 and 5 [err] of the test compound were then
added to the plates. With the cytotoxicity of ET-18- [err] (10 [err]) alone
set at 100%, the inhibition or enhancement of the cytotoxic effect, as
measured by an alkaline phosphatase assay, was determined and values re-
corded after 72 hours for 1, 3 and 5 [err] of the test substance. The
usefulness of the compounds of formula I in treating tumors may
additionally be demonstrated em- 35   polying the following procedure: Meth
A fibrosarcoma cells were induced in BALB/C mice by administering
methylcholanthrene accord- ing to the procedure of Old, et al. (L.J.Old,
E.A.Boyse, D.A.Clarke and E.Carswell, Ann.N.Y.Acad.Sci., 101, 80 (1962).
These tumor cells were harvested from the peritoneal cavity 10 to 12 days
after administration of meth- 40   ylcholanthrene. Ten CBFi mice of 10-12
week age were each implanted with 7.3 x [err] Meth A sarcoma cells to serve
as control. A second group of ten [err] mice were each implanted with 7.3 x
106 Meth A sarcoma cells and on day one after implant each mouse was
treated p.o. with 5-50 [err] of the test com- pound per day for a total of
twenty or twenty-seven days. Tumor growth and survivors were assayed on 45
days 7, 14, 21 and 28 after tumor implantation. The compounds are thus
indicated for use as anti-tumor agents and an indicated suitable daily
dosage for this use is from about 500 to 2000 mg preferably 1000 to 1500 mg
suitably administered in divided dos- ages of 125 to 2000 mg preferably 250
to 1500 mg one to four times daily or in controlled release form or e.g. 20
mg/kg i.v. over a 24 hr period. A typical oral dosage form contains 300 to
600 mg (unit dose espe- 50   cially 300 to 500 mg in particular 350 to 450
mg). The invention therefore also concerns compounds of formula I for use
as pharmaceuticals e.g. in treating tumors. The compounds may be
administered alone, or in admixture with a pharmaceutically acceptable
diluent or carrier, and, optionally other excipients, and administered
orally in such forms as tablets, dispersible 55   powders, granules,
elixirs, capsules or suspensions or parenterally in such forms as sterile
injectable solutions or suspensions. The preferred pharmaceutical
compositions from the standpoint of ease of preparation and adminis-
tration are solid compositions, particularly tablets and hard-filled or
liquid-filled capsules. Such compositions also form part of the invention.
60     The following Examples, in which all temperatures are in [err]
illustrate the invention. 65 7    EP 0 213 082 B1 EXAMPLE 1:
2-[hydroxy(tetrahydro)-2-(octadecyloxymethyl-5-oxo-2-furanyl)methoxyphosphi
nyloxylN,N,N-trime- 



thyl-ethanaminium hydroxide, inner salt-4-oxide 5   (Subclass Ib; ring c),
R = [err] each [err]; n = 2, m = 1) a) Preparation of
1-0-octadecyl-3-0-benzylglycerol To 12.0 g of 60% sodium hydride in mineral
oil (30 mmol; washed free of oil by the use of petroleum 10 ether) was
added 32.4 g (300 mmol) of benzyl alcohol in 200 ml of dry
dimethylformamide. The suspension was heated under a flow of nitrogen to
[err] and maintained at this temperature for 45 minutes, after which time
63.2 g (0.19 mol) of an epoxide (prepared by the peracid oxidation of
allyloctadecylether) in 100 ml of dimethyl formamide was added and the
temperature maintained at [err] for 15 hours. The solvent was then removed
in vacuo and the residue chromatographed on silica gel employing a mixture
of petrole- 15   urn ether and diethyl ether in a ratio of 3 2 as the
eluent to yield a low-melting waxy solid. b) Preparation of
1-O-octadecyl-3-O-benzyldihydroxyacetone To a complex prepared at [err]
from the addition of 10.4 ml of dry dimethyl sulfoxide to 8.9 g (70 mmol)
20   ofoxalyl chloride in 150 ml of methylene chloride, was added,
dropwise, 27.0 g (62.2 mmol) of the com- pound prepared in a) above. After
stirring the mixture under a nitrogen atmophere for 1 hour, 50 ml of tri-
ethylamine in 50 ml of methylene chloride was added and the resultant
mixture was allowed to warm to [err] over a period of 30 minutes, after
which time it was quenched with 75 ml of water. After the mixture was
allowed to warm to room temperature, the organic layer was separated,
washed with a saturated sodium 25   chloride solution, dried over magnesium
sulfate and concentrated in vacuo to afford an oil which solidi- fied on
standing. Flash chromatography on silica gel employing a mixture of
petroleum ether and diethyl ether in a ratio of 7:3 as the eluent yielded a
white solid. c) Preparation of 2-benzyloxymethyl-2-hydroxy-1
-octadecyloxyhex-5-ene 30 1.12 g (8 mmol) of 4-bromo-1-butene in 15 ml of
dry ether was reacted with 200 mg of magnesium turn- ings at reflux under a
nitrogen atmosphere for 1 hour. The resulting Grignard reagent was cooled
to - [err] and then treated with 2.16 g (5 mmol) of the compound prepared
in b) above in 30 ml of ether. After 1 hour at [err] the mixture was warmed
overnight to room temperature and then quenched with a saturat- 35   ed
aqueous ammonium acetate solution and partitioned. The organic layer was
then washed twice with am- monium acetate, washed with a saturated sodium
chloride solution and dried over magnesium sulfate, af- ter which time the
solvent was removed under reduced pressure. Purification of the crude
product was effected on silica gel employing a mixture of petroleum ether
and diethyl ether as the eluent to yield a colorless oil. 40 d) Preparation
of 5-benzyloxymethyl-2-hydroxy-5-octadecyloxymethyltetrahydrofuran 6.0 g
(12.3 mmol) of the compound prepared in c) above in 100 ml of methylene
chloride was treated with ozone at [err] After consumption of the olefin,
25 ml of dimethylsulfide was added and the mixture al- 45  lowed to warm to
room temperature. The solvent was removed in vacuo and the crude product
was puri- fied on silica gel employing a mixture of petroleum ether and
diethylether in a ratio of 7:3 as the eluent to yield a colorless oil. e)
Preparation of
5-benzyloxymethyl-5-octadecyl-oxymethyl-4,5-dihydro-2(3H)furanone 50 To a
solution of 1.6 g (7.4 mmol) of pyridinium chlorochromate in 25 ml of
methylene chloride under a ni- trogen atmosphere, was added 13.2 g (6.5
mmol) of the compound prepared in d) above in 25 ml of methyl- ene
chloride. After 18 hours at [err] the solution was diluted with 150 ml of
ether, filtered through silica 



gel and the filtrate evaporated to afford an oil. The oil was then flash
chromatographed on silica gel em- 55   ploying a mixture of petroleum ether
and diethyl ether in a ratio of 7:3 as the eluent to yield a colorless oil.
f) Preparation of 5-hydroxymethyl-5-octadecyloxymethyl-4,5-dihydro-2(3H)
furanone A mixture containig 10.7 g (21.83 mmol) of the compound prepared
in e) above, 300 ml of a mixture of 60  ethyl alcohol and water in a ratio
of 9:1 and 1.5 g of 5% palladium on carbon (50% water content) was placed
in a pressure bottle and hydrogenated at [err] under a pressure of 3.45.
105 Pa complete. The catalyst was then filtered off and the filtrate
concentrated in vacuo. The residue was crystallized from methanol to yield
a solid. 65 8    EP0213082 B1 g) Preparation of the title compound To 860
mg (2.16 mmol) of the compound prepared in f) above, 29 mg (0.24 mmol) of
4-dimethylaminopyri- dine and 0.42 ml (3 mmol) of triethylamine in 10 ml of
benzene, was added 455 mg (3.2 mmol) of 2-chloro-2- 5
oxo-1,3,2-dioxaphospholane. The resultant mixture was allowed to stir at
room temperature for 18 hours, after which time it was filtered and the
filtrate was evaporated to dryness. The residue was taken up with 10 ml of
dry acetonitrile, cooled to allow introduction of excess condensed
trimethylamine, and then heat- ed in a sealed tube under pressure for 20
hours at 70C. The reaction mixture was then cooled to room temperature,
diluted with an equal volume of acetonitrile and filtered to afford a white
solid which was re- 10  crystallized from a mixture of methylene chloride
and acetone to yield a solid, m.p. [err] (dec.). EXAMPLE 2:
2-(hydroxy(tetrahydro)-2-(octadecyl-5-oxo-2-furanyl)methoxyphosphinyloxy]-N
,N,N-trimethylethan- 15  aminium hydroxide, inner salt -4-oxide (Subclass
Ib; ring c),R = [err] m = 1, n = 2, each [err]) analogous to example 1 m.p.
[err] EXAMPLE 3: 20
2-[hydroxy-[tetrahydro-2-(2-octadecyl-oxyethyl)-5-oxo-2-furany]-methoxy-pho
sphinyloxy)-N,N,N- trimethyl ethanaminium hydroxide, inner salt -4-oxide
(Subclass Ib; ring C), R = [err] m = 1, n = 2, each [err] ) analogous to
example 1 m.p. [err] (dec.). 25   EXAMPLE 4:
2-[hydroxy-2-[tetrahydro-2-(octadecyl-oxymethyl)-5-oxo-2-furany]-ethoxy-pho
sphinyloxy]-N,N,N- trimethyl ethanaminium hydroxide, inner salt -4-oxide
(Subclass Ib; ring c), R = [err] m = 2, n = 2, each [err] = [err])
analogous to example 1 m.p. 145C 30  (dec.). EXAMPLE 5:
2-[(2-octadecyloxymethyltetrahydro-2-furanylmethoxy)-hydroxyphosphinyl-oxy]
-N,N,N-trimethyl- 35   ethanaminium hydroxide inner salt -4-oxide (Subclass
la; ring a), R = [err] m = 1, n = 2, each [err]). a) Preparation of
tetrahydro-2-octadecyloxymethyl-2-furanmethanol 40     To a mixture of 2.64
g (0.020 mol) of 2,2-bis-(hydroxymethyl)-tetrahydrofuran and 2.2 g (0.0066
mol) 



of bromooctadecane in 8. ml of 1:1 mixture of dimethylsulfoxide and
tetrahydrofuran was added 1.84 g (0.0264 mol) of finely powdered potassium
hydroxide. The resultant mixture was then stirred at room tem- perature for
2 hours, after which time it was poured onto 100 ml of water, diluted with
20 ml of an aqueous saturated sodium chloride solution and extracted with
ether. The ether extract was then washed with an 45   aqueous saturated
sodium chloride solution, dried over anhydrous sodium sulfate and the ether
was re- moved under reduced pressure. The crude product was then purified
by column chromatography on sili- ca gel employing a mixture of
methyl-t-butyl ether and hexane (3:1 ratio) as the eluent to yield the
desired compound as a wax. The title compound is prepared analogously to
the last step of example 1, white solid m.p. [err] 50 EXAMPLE 6:
2-hydroxy-[1
-octadecyloxycarbonyl-3-piperidinylmethoxy]-phosphinyloxy]-N,N,N-trimethyle
thanami- nium hydroxide inner salt -4-oxide 55   (Subclass le; [err] =
[err] m = 1; n = 2; each [err] ) a) Preparation of
3-hydroxymethyl-N-octadecyloxycarbonyl piperidine To a solution of 10.52 g
(91 mmol) of 3-piperidinemethanol in 100 ml of dichloromethane, and 13.3 ml
(96 60 mmol) of triethylamine was added, at room temperature, a solution of
87 mmol of octadecylchloroformate in toluene. The resultant mixture was
then allowed to react for 24 hours, after which time it was washed with
water. The aqueous layer was then extracted twice with dichloromethane and
the organic layers were combined, dried with magnesium sulfate and
filtered. The solvent was then removed in vacuo to yield the crude product
as a solid. The crude product was then chromatographed on silica gel
employing 65 dichloromethane as the eluent to yield a white solid.    EP 0
213 082 B1 Preparation of the title compound 0.5 g (1.22 mmol) of the
compound prepared in a) above was dissolved in 20 ml of benzene containing
15 mg of N,N-dimethylaminopyridine and 0;21 ml (1.52 mmol) of
triethylamine. To the mixture was added 0.23 g 5   (1.62 mmol) of
2-chloro-2-oxo-1,3,2-dioxaphospholane and the resultant mixture was stirred
at room tem- perature for 2 hours. The salts were then removed by
filtration and the residue taken up in dry ace- tonitrile which was then
cooled to [err] Trimethylamine was then condensed therein, the reaction
ves- sel was capped, warmed to [err] and maintained at this temperature for
24 hours. The reaction mixture was then cooled in an ice-methanol bath and
the solids were then isolated by filtration, washed with ace- 10  tonitile
and dried under vacuum to yield the crude product. The crude product was
then chromato- graphed on silica gel employing a mixture of chloroform,
methanol and water (in a 2:1:0.2 ratio) as the elu- ent to yield a white
solid, m.p., [err] EXAMPLE 7: 15
2-hydroxy-[1-hexadecyloxycarbonyl-3-piperidinylmethoxy]-phosphinyloxy]-N,N,
N-trimethylethaneam- inium hydroxide inner salt -4-oxide (Subclass le;
[err] =  m = 1, n = 2, each [err] = [err]) analogous to example 9, white
solid m.p. [err] 20 EXAMPLE 8: 



2-hydroxy-[1
-hexadecanoyl-3-piperidinylmethoxy]-phosphinyloxy]-N,N,N-trimethylethanamin
iumhy- droxide inner salt -4-oxide (Subclass le; [err] m = 1, n = 2, each
[err]) analogous to example 9, white solid; m.p. [err] 25 EXAMPLE 9:
6-hydroxy-[1
-octadecyloxycarbonyl-3-piperidinylmethoxy]-phosphinyloxy]-N,N,N-trimethylh
exan- aminium hydroxide inner salt -8-oxide 30 (Subclass le; [err] m = 1, n
= 6, each [err] = [err]) To 10 ml of dry benzene containing 0.358 g (1.2
mmol) of 6-bromohexyloxyphosphorodichloridate was added 0.411 g (1.0 mmol)
of the compound of Example 1 a) and the resultant mixture was cooled in an
ice- salt bath, after which time it was treated dropwise, under a nitrogen
atmosphere, with a solution of 1 03yl of pyridine in 1 ml of benzene. 35
The ice-salt bath was then removed and the mixture allowed to warm to room
temperature over a period of 6 hours. The volatiles were then removed under
reduced pressure and the residue was suspended in 15 ml of water and heated
in the steam bath for 1 hour. The mixture was then cooled to room
temperature, extracted with chloroform and the extracts dried over
magnesium sulfate, filtered and the solvent re- moved in vacuo. The residue
was then treated with trimethylamine in a manner analogous to that de- 40
scribed above in the last step in the preparation of Example 1 to afford
the hydrobromide salt of the title compound. The hydrobromide salt was then
taken up in 10 ml of methanol into which 0.310 g of silver car- bonate was
suspended. After 90 minutes, the solids were removed by filtration and the
filtrate concen- trated in vacuo to yield the crude product. The crude
product was then chromatographed on silica gel em- ploying a mixture of
chloroform, methanol and water (in a 2:1:0.2 ratio) as the eluent to yield
a white solid, 45 m.p. [err] Claims for the Contracting States: BE, CH, DE,
FR, GB, IT, LI, LU, NL, SE 1. Compounds of formula I 50 [err] wherein 60 R
represents hydrogen, [err]-alkyl or [err] or [err] wherein R2 represents
[err]-alkyl each [err] represents independently [err] alkyl m is 1 or2 n is
an integer from 2 to 8 and R4 and [err] together with the adjacent carbon
atom represent 65 10    2                        EP 0 213 082 B1
Preparation of the title compound 0.5 g (1.22 mmol) of the compound
prepared in a) above was dissolved in 20 ml of benzene containing 15 mg of
N,N-dimethylaminopyridine and 0.21 ml (1.52 mmol) of triethylamine. To the
mixture was added 0.23 g 5   (1.62 mmol) of
2-chloro-2-oxo-1,3,2-dioxaphospholane and the resultant mixture was stirred
at room tem- 



perature for 2 hours. The salts were then removed by filtration and the
residue taken up in dry ace- tonitrile which was then cooled to [err]
Trimethylamine was then condensed therein, the reaction ves- sel was
capped, warmed to [err] and maintained at this temperature for 24 hours.
The reaction mixture was then cooled in an ice-methanol bath and the solids
were then isolated by filtration, washed with ace- 10  tonitrile and dried
under vacuum to yield the crude product The crude product was then
chromato- graphed on silica gel employing a mixture of chloroform, methanol
and water (in a 2:1:0.2 ratio) as the elu- ent to yield a white solid,
m.p., >230C EXAMPLE 7: 15
2-hydroxy-[1-hexadecyloxycarbonyl-3-piperidinylmethoxy]-phosphinyloxy]-N,N,
N-trimethylethaneam- inium hydroxide inner salt -4-oxide (Subclass le;
[err] m = 1, n = 2, each [err] analogous to example 9, white solid m.p.
[err] 20 EXAMPLE 8: 2-hydroxy-[1
-hexadecanoyl-3-piperidinylmethoxy]-phosphinyloxy]-N,N,N-trimethylethanamin
iumhy- droxide inner salt -4-oxide (Subclass le; [err] m = 1, n = 2, each
[err]) analogous to example 9, white solid; m.p. 2290. 25 EXAMPLE 9:
6-hydroxy-[1
-octadecyloxycarbonyl-3-piperidinylmethoxy]-phosphinyloxy]-N,N,N-trimethylh
exan- aminium hydroxide inner salt -8-oxide 30  (Subclass le; [err], m = 1,
n = 6, each [err]) To 10 ml of dry benzene containing 0.358 g (1.2 mmol) of
6-bromohexyloxyphosphorodichloridate was added 0.411 g (1.0 mmol) of the
compound of Example 1a) and the resultant mixture was cooled in an ice-
salt bath, after which time it was treated dropwise, under a nitrogen
atmosphere, with a solution of 103yl of pyridine in 1 ml of benzene. 35
The ice-salt bath was then removed and the mixture allowed to warm to room
temperature over a period of 6 hours. The volatiles were then removed under
reduced pressure and the residue was suspended in 15 ml of water and heated
in the steam bath for 1 hour. The mixture was then cooled to room
temperature, extracted with chloroform and the extracts dried over
magnesium sulfate, filtered and the solvent re- moved in vacuo. The residue
was then treated with trimethylamine in a manner analogous to that de- 40
scribed above in the last step in the preparation of Example 1 to afford
the hydrobromide salt of the title compound. The hydrobromide salt was then
taken up in 10 ml of methanol into which 0.310 g of silver car- bonate was
suspended. After 90 minutes, the solids were removed by filtration and the
filtrate concen- trated in vacuo to yield the crude product. The crude
product was then chromatographed on silica gel em- ploying a mixture of
chloroform, methanol and water (in a 2:1:0.2 ratio) as the eluent to yield
a white solid, 45   m.p. 137- [err] . Claims for the Contracting States:
BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1. Compounds of formula I 50 [err]
wherein 60   R represents hydrogen, [err]-alkyl or [err] or [err] wherein
R2 represents [err]-alkyl each [err] represents independently [err] alkyl 



m is 1 or 2 n is an integer from 2 to 8 and R4 and Rs together with the
adjacent carbon atom represent 65 10    EP 0 213 082 B1 [err] 20
or      (e) wherein [err] represents alkyl, alkenyl, alkynyl, alkoxy,
alkenoxy or alkynoxy each containing 12 to 24 car- bon atoms whereby when
R4 and [err] together with the adjacent carbon represent (i) ring e) R is H
and (ii) other than ring e) R is other than H. 25     2. A compound
according to claim I wherein each [err] is the same and R4 and Rs together
with the adja- cent carbon atom represent ring a); b); c) or d). 3. A
compound according to claim I wherein each [err] is the same and [err] and
Rs together with the adja- cent carbon atom represent ring e) and m is 1.
4. A compound according to claim I selected from those wherein [err] and
[err] together with the adjacent 30 carbon atom represent ring a); b); c)
or d) and i) R is R' and represents [err]alkyl, [err] or [err] wherein
[err] is [err] alkyl and n is an integer from 2 to 6 ii) R is R" and
represents [err]alkyl or [err] wherein [err] is as defined under (i) and n
is an inte- 35     ger from 2 to 4, iii) R is as defined under (ii), m is
1, n is 2 and each [err] is [err] or R4 and [err] together with the
adjacent carbon atom represent ring e) and i) [err] is [err] and represents
alkyl or alkoxy, each with 12 to 20 carbon atoms, m is 1 and n is an
integer from 2 to 6, 40    ii) [err] is [err] and represents alkyl or
alkoxy, each with 12 to 18 carbon atoms, m is 1 and n is an integer from 2
to 4, iii) [err] is [err] and represents alkoxy with 12 to 18 carbon atoms,
m is 1 and n is an integer from 2 to 4, and the other symbols are as
defined in claim 1. 45     5.
2-[Hydroxy-(tetrahydro)-2-(octadecyl-5-oxo-2-furanyl)methoxy-phosphinyloxy]
-N,N-N-trimethyl- ethanaminium hydroxide, inner salt-4-oxide. 6.
2-[(2-Octadecyloxymethyltetrahydro-2-furanylmethoxy)-hydroxyphosphinyloxy]-
N,N,N-trimethyl- ethanaminium hydroxide inner salt-4-oxide. 7.
2-Hydroxy-11
-octadecyloxycarbonyl-3-piperidinyl-methoxy]-phosphinyloxy]-N,N,N-trimethyl
ethan- aminium hydroxide inner salt-4-oxide. 8. A pharmaceutical
composition comprising a compound according to any one of claims 1 to 7
together with a pharmaceutically acceptable carrier or diluent. 9. A
compound according to any one of claims 1 to 7 for use as a pharmaceutical.
10. A compound according to any one of claims 1 to 7 for use as an
anti-tumor agent. 



11. A process for preparing a compound according to claim 1 which comprises
a) reacting a compound of formula C [err] 65     with a compound of formula
CC 11    EP 0 213 082 B1 [err] wherein [err], m and n are as defined above
and X is a leaving group, or b) when n is 2 10     reacting a compound of
formula D [err] with a compound of formula CC 20 [err] wherein [err] and m
are as defined above. 30 Claims for the Contracting State AT 1. A process
for the preparation of compounds of formula I [err] wherein R represents
hydrogen, [err]-alkyl or [err] or [err] wherein R2 represents [err]-alkyl
45   each [err] represents independently [err] alkyl mis 1 or2 n is an
integer from 2 to 8 and R4 and [err] together with the adjacent carbon atom
represent 50 55 60 65 12    [err] wherein [err] represents alkyl or alkoxy,
each containing 12 to 24 carbon atoms whereby when R4 and [err] together
with the adjacent carbon represent (i) ring e) R is H and (ii) other than
25   ring e) R is other than H. which comprises a) reacting a compound of
formula C 35                          [err] 



with a compound of formula CC [err] 45 wherein [err], m and n are as
defined above and X is a leaving group, or b) when n is 2 reacting a
compound of formula D 50 [err] with a compound of formula CC 60 65 13    EP
0 213 082 B1 [err] wherein [err] and m are as defined above. 10    2. A
process according to claim 1 for the preparation of
2-[(2-octadecyloxymethyltetrahydro-2-furan-
ylmethoxy)-hydroxyphosphinyloxy]-NN,N-trimethylethanaminium hydroxyde inner
salt-4-oxide which comprises a) reacting a compound of formula C wherein R
is octadecyloxymethyl, 15     m is 1, nis2, [err] and [err] together with
the adjacent carbon atom represent a group a) and X is a leaving group,
with a compound of formula CC wherein [err] is methyl, or 20    b) reacting
a compound of formula  D wherein [err] m, [err] and [err] are as defined in
this claim, with a compound of formula CC  wherein [err] is methyl. 3. A
process for the production of the compound of claim 2 which comprises
reacting the compound of formula D wherein R, m, [err] and [err] are as
defined in claim 2, with trimethylamine. 4. A process for the production of
a pharmaceutical composition which comprises mixing a compound of formula I
as defined in claim 1 with a pharmaceutically acceptable carrier or
diluent. Patentansprflche fOr die Vertragsataaten BE, CH, DE, FR, GB, IT,
Li, LU, NL, SE 1. Verbindungen der Formel I 30
R Rs       (CH2)m  - 0  - P - 0  - (CH2)n  - N                1 35
R worin R fOr Wasserstoff, C14-ls-Alkyl oder CH2OR2 oder CH2CH2OR2, worin
R2 C14-IsAlkyl bedeutet, 40 steht, 



jedes Ri unabhangig voneinander Cl-sAlkyl bedeutet, m fOr 1 oder 2 steht, n
eine ganze Zahl von 2 bis 8 bedeutet und R4 und Rs zusammen mit dem
danebenfiegenden Kohlenstoffatom stehen fOr: 45 50 55 60 65 14    EPO0 213
082 B111111 (a)               (b)                (c)                 (d) 10
O=C-R 15                   1
% 20 oder (e) 25 worin Ra fOr Alkyl oder Alkoxy mit je 12 bis 24
Kohlenstoffatomen steht, wobei, falls R4 und R6 zusammen mit dam
danebenliegenden Kohlenstoffatom stehen (i) fur den Ring (e), R Wasserstoff
bedeutet, und (II) fOr einen anderen Ring als Ring (e), R nicht Wasserstoff
bedeutet. 2. Eine Verbindung gemAB Anspruch 1, in der beide Ri identisch
sind und R4 und Rs zusammen mit dem danebenliegenden Kohlenstoffatom den
Ring a); b); c) oder d) darstellen. 30     3. Eine Verbindung gemAB
Ansprwch 1, worin beide R1 identisch sind und R4 und Rs zusammen mit dem
danebenliegenden Kohlenstoffatom fOr den Ring e) stehen und m die Zahl 1
bedeutet1 4. Elne Verbindung gemaB Anspruch 1, ausgewahIt aus den
Verbindungen, In denen R4 und Rs zusarn- men mit dem danebenliegenden
Kohlenstoffatom den Ring a); b); c) oder d) darstellen und i) R ist R' und
stellt dar: n-ise-iealkyl, CHaORa' oder CH2CH2OR2', worin R2' fOr n-C-is-j
Alkyl steht 35 und n eine ganze Zahl von 2 bis 6 bedeutet, ii) R ist R und
stellt dar: n-Cie-ie Alkyl oder CH2OR2', worin R2' die unter (i) angegebene
Bedeutung besitzt und n fOr eine ganze Zahl von 2 bis 4 steht, (iii) R die
unter (ii) angegebene Bedeutung besitzt, m fOr 1, n fOr 2 und jedes R. CHF
bedeutet; oder R4 und Rs zusammen mit dem danebenliegenden Kohlenstoffatom
den Ring e) darstellen und 40  i) Rs ist Ra' und steilt dar: Alkyl oder
Alkoxy mit je 12 bis 20 Kohlenstoffatomen, m fOr 1 und n fOr eine gan- ze
Zahl von 2 bis 6 stehen, ii) Ra ist R3s und stellt dar: Alkyl oder Alkoxy
mit je 12 bis 18 Kohlenstoffatomen, m for 1 und n for eine ganze Zahl von 2
bis 4 stehen, (iii) Ra ist Ras- und stellt dar: Alkoxy mit 12 bis 18
Kohlenstoffatomen, m fOr 1 und n fOr eine ganze Zahl 45 von 2 bis 4 stehen,
und die Obrigen Symbole die in Anspruch 1 angegebene Bedeutung besitzen. 5.
2-[Hydroxy-(tetrahydro)-2-octadecyl-5-oxo-2-furanyl)-methoxy-phosphinyloxy]
-N,N,N-trimethyl- 



ethanaminiumhydroxid-innersalz-4-oxid. 6.
2-[(2-Octadecyloxymethyltetrahydro-2-furanylmethoxy)-hydroxyphosphinyloxy]-
N,N,N-trimethyl- 50 ethanaminiumhydroxid-innersalz-4-oxid. 7.
2-Hydroxy-f1-octadecyloxycarbonyl-3-piperidinylmethoxy]-phosphinyloxy]-N,N,
N-trimethylethana- minium hydroxid-innersalz-4-oxid. 8. Eine
pharmazeutische Zusammensetzung, enthaltend eine Verbindung gemaB
irgendeinem der An- sprOche 1 bis 7, zusammen mit einem pharmazeutisch
vertraglichen Trager- oder Verdunnungsmittel. 55     9. Eine Verbindung
gemaB irgendeinem der AnsprOche 1 bis 7 zur Verwendung als Pharmazeutikum.
10. Eine Verbindung gemaB irgendeinem der AnsprOche 1 bis 7 zur Verwendung
als antitumorales Mit- tel. 11. Ein Verfahren zur Herstellung einer
Verbindung gemaB Anspruch 1, das beinhaltet a) Umsetzung einer Verbindung
der Formel C 60 65 15    EP 0213 082 13c L R.       R                   0
R4X    (CH2), -   -               0-   - (CH2)n - X                     C
OH mit elner Verbindung der Formel CC 10
R N               1 15                                    \R worin R, Ru,
R4, Rs, m und n die oben angegebene Bedeutung besitzen und X fOr eine
Abgangsgruppe steht, 20   'bddr b) falls n 2 bedeutet, Umsetzung einer
Verbindung der Formel D 0 25         \          ~R5><(CH2)m    0
X Pj 30 mit einer Verbindung der Formel CC R 35
N- R N-1               CC R1 worin R, Ri, R4, R5 und m die oben angegebene
Bedeutung besitzen. Patentensprkche fMr den Vertragsstaat AT 45     1. Ein
Verfahren zur Herstellung von Verbindungen der Formel I R4       R
0                               RR 



11~~~~~~~~~~~~~~~ 50                  R5        (CH2)m  - 0  -  P  - 0
(CH2)         I    R os                              R worin 55   R fur
Wasserstoff, C14-le-Alkyl oder CH2ORe oder CH2CH2OR2, worin R2 C14-leAlkyl
bedeutet, steht, jedes R. unabhingig voneinander Ci-sAlkyl bedeutet, m fur
1 oder 2 steht, n eine ganze Zahl von 2 bis 8 bedeutet und 60 R4 und Rs
zusammen mit dem danebenliegenden Kohlenstoffatom stehen fOr: 65 16
.~~~~~~~~~ EP O 213 082 B1                 1 1lilI i ll  111111 * C   L   M
S a  044<~~~0 (a)                (b)                  (c)
(d) 10 10=C-R 15                    OC       3 N 20    V. oder (e) 25 worin
Ra fOr Alkyl oder Alkoxy mit ji 12 bis 24 Kohlenstoffatomen steht, wobei,
falls R4 und R5 zusammen mit dem danebenliegenden Kohlenstoffatom stehen
(i) fOr den Ring (e), R Wasserstoff bedeutet, und (ii) fOr einen anderen
Ring als Ring (e), R nicht Wasserstoff bedeutet, das beinhaltet 30     a)
Umsetzung einer Verbindung der Formel C R4       R                   0 >X
n 35                   R5        (CH2)m              P  -0 -(CH2)n  -C OH
40     mit einer Verbindung der Formel CC JS \~  ie,              CC 45
de worin R, Ri, R4; Rs, m und n die oben angegebene Bedeutung besitzen und
X fOr eine Abgangsgruppe steht, 50 oder 50     b) falls n 2 bedeutet,
Umsetzung einer Verbindung der Formel D 



R4       R                   0   0 55                                 X1 R5
t(CH2)   -          P 60     mit einer Verbindung der Formel CC 65 17    *
C   L  M S * R N -R                  CC R1 worin R, Rs, R4, R5 und m die
oben angegebene Bedeutung besitzen. 10     2. Ein Verfahren gemaB Anspruch
1 zur Herstollung von 2-[(2-Octadecyloxymethyftetrahydro-2-fu-
ranylmethoxy)-hydroxyphosphinyloxy]-N,N,N-trimethylethanaminiumhydroxid-inn
ersaiz-4oxid,  das  be- inhaltet a) Umsetzung einer Verbindung der Formel
C, worin R Octadecyloxymethyl bedeutet, 15     m fOr 1 steht, n 2 bedeutet,
R4 und R5 zusammen mit dem-danebenliegenden Kohlonstoffatom eine Gruppe a)
darstellen und X fOr eine Abgangsgruppe steht, mit einer Verbindung der
Formol CC, worin Ri Methyl bedeutet, 20     oder b) Umsetzung einer
Verbindung der Formel D, worin R, m, R4 und R5 die in diesem Anspruch
angege- bene Bedeutung besitzen, mit einer Verbindung der Formel CC, worin
Ri Methyl bedeutet. 3. Ein Verfahren zur Herstellung der Verbindung des
Anspruches 2, das die Umsetzung der Verbin- dung der Formel D, worin R, m,
R4 und R5 die in Anspruch 2 angegebene Bedeutung besitzen, mit Trime- 25
thylamin beinhaltet. 4. Ein Verfahren zur Herstellung elner
pharmazeutischen Zusammensetzung, das das Mischen siner Verbindung der
Formel 1, wie in Anspruch 1 definiert, mit einem pharmazeutisch
vertraglichen Trager- oder VerdOnnungsmittel beinhaltet. 30
Revendlcatlons pour les Etats Contractants BE, CH, DE, FR, GB, IT, Li, LU,
NL, SE 1. Compos6s de formule I 35                      R   R R5       (CH
2)m  -          P  -    - ( CH2 40
R  0 C dans laquelle R represente l'hydrogbne au un groupe alkyle en
C14-Cia Cu CH2OR2 ou CH2CH20R2, ou R2 represen- te un groupe alkyle en
C14-Ci1 4,,5 chaque RI represente independamment un groupe alkyle en C1-C3,
m signifie 1 ou 2, 



n signifie un nombre entier de 2 & 8 et R4 et R5 representent ensemble avec
l'atome de carbone adjacent 50 55 60 65 18    EP O 213 082 B1
1 111111  N 11111 1111 0       0~~~~~~~~~~~~~~~ 5                    <
Xk            ~X<,4(0  S (a)                (b)                 (C)
(d) 10               o=C-R 1   3 15               cT\ 20          .  ou (e)
ou Ra repr6sente un groups alkyle ou alcoxy, contenant chacun de 12 a 24
atomes de carbone, et lorsque R4 et Rs repr6sentent ensemble avec lPatome
de carbone adjacent (i) un cycle e), R signifie H et (ii) un cycle autre
que le cycle e), R a une signification autre que H. 25     2. Un compose
selon la revendication 1, dans lequel chaque RI est identique et R4 et Rs
representent ensemble aved l'atome de carbone adjacent un cycle a); b); c);
ou d). 3. Un compose selon la revendication 1, dans lequel chaque RI est
identique et R4 et Rs representent ensemble avec l'atome de carbone
adjacent un cycle e) et m signifie 1. 4. Un compose selon la revendication
1, choisi parmi ceux dans lesquels R4 et Rs representent ensem- 30 ble avec
l'atome de carbone adjacent un cycle a); b); c); ou d) et i) R signifie RI
et represente un groupe n-alkyle en Cie-Cie. CHaOR2' ou CH2OH20R2' oO R2'
signi- fie un groupe n-alkyle en COe-Cia et n signifie un nombre entier de
2 a 6, ii) R signifie RI et repr6sente un groupe n-alkyle en Cie-.Ci Ou
CH2OR2 ou R2' est tel que defini sous (i) et n signifie un nombre entier de
2 a 4, 35    iii) R est tel que d6fini sous (ii), m signifie 1, n signifie
2 et chaque R1 signifie CH30 u R4 et Rs represen- tent ensemble avec
l'atome de carbone adjacent un cycle e) et i) R3 signifie R' et represente
un groupe alkyle ou alcoxy, ayant chacun de 12 & 20 atomes de carbone, m
signifie 1 et n signifie un nombre entier de 2 & 6, ii) R3 signifie Re" et
represente un groupe alkyle ou alcoxy, ayant chacun de 12 a 18 atomes de
carbo- 40     ne, m signifie 1 et n signifie un nombre entier de 2 a 4,
iii) R3 signifie R3' et represente un groupe alcoxy ayant de 12 a 18 atomes
de carbone, m signifie 1 et n signifie un nombre entier de 2 a 4 et les
autres symboles sont tels que d6fihis a la revendication 1. 5. Le 4-oxyde
du sel interne de I'hydroxyde de
2-[hydroxy-(tetrahydro)-2-(octadecyl-5-oxo-2-furan-
nyl)m6thoxy-phosphinyloxy]-N,N,N-trimethylethanaminium. 45     6. Le
4-oxyde du sel interne de I'hydroxyde de
2-[(2-octad6cyloxym6thylt6trahydro-2-furannylme-
thoxy)-hydroxyphosphinyloxy]-N,N,N-trim6thyl-ethanaminium. 



7. Le 4-oxyde du sel interne de l'hydroxyde de
2-hydroxy-[1-octaddcyloxycarbonyl-3-pip~ridinyl-md-
thoxy]-phosphinyloxyl-N,NN-trimethylethanaminium. 50     8. Une composition
pharmaceutique, comprenant un compose selon l'une quelconque des revendica-
tions 1 a 7 ensemble avec un vehicule ou diluant pharmaceutiquement
acceptable. 9. Un compose selon l'une quelconque des revendications 1 a 7
pour l'utilisation comme medicament. 10. Un compose selon l'une quelconque
des revendications 1 a 7 pour l'utilisation comme agent anti-tu- moral. 11.
Un procede de preparation d'un compose selon la revendication 1, qui
comprend a) la reaction d'un compose de formule C R       R
0 4\ 60               R5                 -          - -0-
XC R       (CH2)        0     P-          (CH2)         X OH 65     avec un
compose de formule CC 19    EP0 213 082EB1* I 1I~~ I1I111111 111116 Hl
.1111Jl R / . 5                                 N -R1                  r
\R1                 - 10     dans losquelles R, Ri, R4, R5, m et n sont
tels que d6fints plus haut et X signlfie un groupo eliminable, b) lorsque n
signifie 2 la r6action d'un compos6 de formuleof 15
R                    , l 5  (CH2)m   0 (          P 20 avec un compose de
formule CC 25                                        / R1 0 dans lesquelles
R, Ri, R4, R5 et m sont tels que definis plus haut. Revendications pour
l'Etat Contractant AT 35    11. Un proced6 de preparation des compos6s de
formule I R       R                   0                              R 4X
C ,R 40                          (CR (CH  )     - 0  - P - 0  -      2 )
N   R1 o0                             R dans laquelle 45   R represente
l'hydrogene ou un groupe alkyle en C14C-e ou CH20R2 ou CH2CH2OR2, ou R2
reprosen- 



te un groupe alkyle en C14-{Sa, chaque R1 represente independamment un
groupo alkyle en Cj-C3 m signifie 1 ou 2, n signifie un nombre entier de 2
a 8 et 50  iR4 et R5 representent ensemble avec l'atome de carbone adjacent
55 60 65 20    EP 0 213 082 B1                 1 1!111! i iill1 IMI 1116 I
II QKQ. 0Q<O .Q (a)                 (bW) (c)
(d) 10                0-C-R N 15 20    .u  (e) ou R3 represente un groupe
alkyle ou alcoxy, contenant chacun de 12 a 24 atomes de carbone, et lorsque
R4 et Rs representent ensemble avec l'atome de carbone adjacent (i) un
cycle e), R signifie H et 25   (ii) un cycle autre que le cycle e), R a une
signification autre que H, proc6de qui'comprend a) la r6action d'un compose
de formule C R        R                  0 30                  4X
f R5> ~ (H2 ) m        0  _P    - 0  - !Ci12) n         K           C .OH
35 avec un compos6 de formule CC 40
/ N -R1                   CC 45 dans lesquelles, R, R1, R4, R5, m et n sont
tels que d6finis plus haut et X signifie un groupe eliminable, ou b)
lorsque n signifie 2 la reaction d'un compos6 de formule D 50 >< (CH2)    0
P 55                                                         00 N0, avec un
compos6 de formule CC 



60                                            R / 65
R 21    EP 0 213 082 BI            1               11111 B IID * C   L   N
S* dans lesquelles R, RI, R4, Rs et m sont tels que dMfinis plus haut. * 2.
Un procede selon la revendication 1 pour la pr6paration du 4-oxyde du sel
inteme de lhydroxyde de
2-[(2-octad6cyloxym6thyltetrahydro-2-furannylmethoxy)-hydroxyphosphinyloxy]
-NNN-trimethyl-etha- naminium, qui comprend 5     a) la r6action d'un
compose de formule 5 dans laquelle R signifie un groupe
octad6cyloxymethyle, m signifie 1, n signifie 2, R4 et Rs representent
ensemble avec l'atome de carbone adjacent un groupe a) et t 0    X signifie
un groupe 61iminableq. avec un compose do formule CC dans lguelle RI
signifie un groupe m6thyle ou b) la reaction d'un compose de formurle_ dans
laquelle R, m, R4 et R5 sont tels que defini dans cette re- vendication,
avec un compos6 de formule CC dans laquelle RI signifie un groupe methyle.
15     3. Un procid6 de pr6paration du compos6 selon la revendication 2,
qui comprend tk r6action du com- pose de formule fl dans laquelle R, m, R4
et R5 sont tels que d6finis a la revendication 2, avec la tri- methylamine.
4. Un procede de preparation d'une composition pharmaceutique, qui comprend
le m6lange d'un compo- se de formule I tel que d6fini & la revendication 1
avec un v6hicule ou diluant pharmaceutiquernent accep- 20  table. 25 30 35
40 45 50 55 60 65 22    


