?1-* PHOSPHOLI PI D DERI VATI VES Eur opean patent appl i cat#o8#+108
?65 relates to conpounds‘of the general formula [err] s

l'.. :.l't . E

The title of the invention is:

. Novel phospholipid derivatives

REPLACED SHEETS SG
b Duscription : paged ..X... to paged . ¥.....
M Ciaim(s)  :paged .#... to paged . A.....
(] Drawing(s) : paged ........ to paged ..........
M Abstract  :paged . #%.. (o paged 7.
DATY GIF PECEIPT e
N

"Timi



and ‘their pharmaceutically utilizable salts, in which Rlerr] is an

al i phatic hydrocarbon radical having 8 - 30 C atons and the radicals R2, R3
and R4 are identical or.different and are hydrogen or |ower al kyl radicals,
or in which the group NR2ZR3R4 is a cyclic ammoni um group, and n has the
value 0 or Nowvel gphospinmlipid adérDrattdesn antifungal action are indicated
for these conpounds. However, one of the nobst thoroughly tested conpounds
in said patent, hexadecyl- phosphocholine, is found to have di sadvant ages
such as a pd@urqpean (pAkenihappldcitiomelO®ress wheln el o stanpounds rats in

therapeuti cald W 1aC td&ifeFPB Clormu IRl ked wei ght |oss

5
0 R2
8 +/
R1(0),~P-0CH,CHaN-R3
! 4
Q0" R
10

and their pharmaceutically utilizable salts, in which R! is
an aliphatic hydrocarbon radical having 8 - 30 C atoms and
the radicals R?, R?® and R* are identical or different and

15 are hydrogen or lower alkyl radicals, or in which the group
NR’R®’R* is a cyclic ammonium group, and n has the value 0 or
1. An antitumoural action and an antifungal action are
indicated for these compounds.

20 The invention relates to alkyl or alkene phosphates in
which the choline radical is part of a heterocyclic ring,
to a process for the preparation of the class of compounds,
to the drugs containing the compounds as active ingredients
and to processes for the preparation of said drugs.

25 |
Surprisingly, the compounds according to the invention
possess a better antitumoural action than the open-chain

- derivatives described in EP-A 108 565.

30 The invention further relates to processes for the
preparation and processes for the purification of the novel
compounds .

The first step of the process consists in reacting

35 phosphorus oxychloride with the long-chain alcohol in
halogenated or aromatic hydrocarbons, saturated cyclic
ethers or acyclic ethers.
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was observed. One object was therefore to provide novel potential drugs
wth a spectrumof action as antitunoural agents and agents for conbating
parasitic di seases, autoi mmune di seases, skin di seases and bone narrow

di seases, which have a better tolerability than the structurally rel ated
conpounds, "for a conparable activity, and whose use is not acconpani ed by a

decrease i n Toslyfiesghstep cf:ﬂr;_bf@ée@@JECéoméléﬁ@ i vedd ¢oin dSphsEsat e
conpounds. | SRR oreRt | B f SREL A, Rliom i@a%i%%é%:%ie. 7 whi ch
t he cholirmehxdﬁqgarbgnﬁarsatmrataétqyckycIemhermg,acycllc ethers,
saturated hydrocarbons having 5 to 10 C atoms or liquid
5 aromatic hydrocarbons which can also be substituted by
halogen (especially chlorine), or in mixtures of the above-
mentioned solvents, or without a solvent, optionally in the

presence of a basic substance conventionally used for this
purpose.

10
Examples of possible halogenated hydrocarbons are
hydrocarbons having 1 to 6 C atoms, one or more or all of
the hydrogen atoms being replaced with chlorine atoms.
Methylene chloride, chloroform, ethylene chloride,

15 chlorobenzene and dichlorobenzene, for example, can be
used. In the case of halogen-substituted aromatic
hydrocarbons, these are preferably substituted by one or
two halogen atoms.

20 Examples of saturated cyclic ethers which can be used are
ethers with a ring size of 5-6 which consist of carbon
atoms and one or 2 oxygen atoms, examples of such ethers
being tetrahydrofuran and dioxane.

25 The acyclic ethers consist of 2 to 8 carbon atoms and are
liquid, possible examples being diethyl ether, diisobutyl
ether, methyl tert-butyl ether and diisopropyl ether.

Possible saturated hydrocarbons are unbranched and branched

30 hydrocarbons which consist of 5 to 10 carbon atoms and are
liquid, possible examples being pentane, hexane, heptane
and cyclohexane.

Examples of possible aromatic hydrocarbons are benzene and
35 alkyl-substituted benzenes, the alkyl substituents
consisting of 1 to 5 carbon atoms.
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to a process for the preparation of the class of conpounds, to the drugs
contai ning the conpounds as active ingredients and to processes for the
preparation of said drugs. The invention further relates to processes for
t he preparation and processes for the pur3fication of the novel conpounds.
Pogsible basic substances both for the reaction of the
phosphorus oxychloride with the long-chain alcohol and for
the subsequent’conversion to the phosphoric acid diester -
are amines, for example aliphatic amines of the formula
5 NR,R;R;, R;, R, and R, being identical or different and being
hydrogen or C,-C,~ alkyl, or else aromatic amines such as
pyridine, picoline and quinoline. The basic substance
required for the conversion to the phosphoric acid diester
can be added simultaneously with or else before the amino
10 alcohol or ammonio alcohol salt.

A solvent is necessary in every case for this reaction,
i.e. if the first reaction step is carried out without a
particular solvent, one must now be added. The molar ratio

15 of phosphorus oxychloride to the long-chain alcohol is for
example between 1.5:1 and 0.8:1.

The amino alcohol or the ammonio alcohol salt is for
example used in excess, based on the long-chain alcochol
20 (about 1.1 - 1.5 molar excess).

If the reaction of the phosphorus oxychloride with the
long-chain alcohol is carried out in the presence of a
basic substance, the amount of the basic substance is for

25 example 1 to 3 mol, based on 1 mol of POCl,. The amount of
basic substance used for the subsequent conversion to the
phosphoric acid diester is for example 1 to 5 mol, based on
1 mol,

30 The temperature'of the reaction of phosphorus oxychloride
with the long-chain alcohol is between -30°C and +30°C,
preferably between -15°C and +5°C and espec1a11y between
-10°C and -5°C.

35 The duration of this reaction is for example 0.5 - 5 hours,
preferably 1 - 3 hours and especially 1.5 - 2 hours. If it

miiiiﬁiiilfﬁfi‘ il



2 The first step of the process consists in reacting phosphorus oxychl oride
with the | ong-chain al cohol in hal ogenated or aromatic hydrocarbons,
saturated cyclic ethers or acyclic ethers. The first step of process A
consists in reacting phosphorus oxychloride with | ong-chain alcohol in

hal ogenat ed hydrocarbons, saturated cyclic ethers, acyclic ethers,
saturat ed hyfisocarbded bati hig Sheopt8s&netoot arbhefjgi dubstance, the

reaction generally proceeds rapidly ({(about 30 minutes).

The amino alcohol or the ammonio alcohol salt is then added

5 in portions or all at once. Possible ammonio alcohol salts
are those with mineral acids (for example sulphuric acid,
hydrochloric acid) and also those with organic acids, for
example acetic acid, paratoluenesulphonic acid and the
like. This reaction step takes place in an inert solvent.

10 Possible solvents here are the same ones as those used for
the reaction of the phosphorus oxychloride with the long-
chain alcohol, in the case where this reaction is carried
out in a solvent.

15 The basic substance is then added dropwise, either
dissolved in one of the indicated solvents or without a
solvent. The following are preferably used here as
solvents for the basic substance: halogenated hydrocarbons,
saturated cyclic ethers, acyclic ethers, saturated

20 hydrocarbons having 5 to 10 carbon atoms, liquid aromatic
hydrocarbons or mixtures of the above-mentioned solvents.

These are the same solvents as those which can be used for
the reaction of the phosphorus oxychloride with the long-
25 chain alcohol.

The addition of the basic substance raises the temperature.

Care is taken to ensure that the temperature is kept in a

range of between 0°C and 40°C, preferably between 10°C and
30 30°C and especially between 15°C and 20°C.

The reaction mixture is then stirred at 5°C to 30°C,
preferably 15°C to 25°C (for example for 1 hour to 40
hours, preferably 3 hours to 15 hours).

35
The reaction mixture is hydrolyzed by the addition of
water, during which the temperature should be kept at
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aronmati c hydrocarbons which can al so be substituted by hal ogen (especially
chlorine), or in mxtures of the above- nentioned solvents, or without a
saol vent, optionally in the presence of a basic substance conventionally
used for this purpose. Exanpl es of possgbl e hal ogenat ed hydrocarbons are
hydr ocarbons having 1 to 6 C atons, one or nore or all of the hydrogen

atons bei ng HetpwemedLowd hamd | 309 0e pitoferadly Hetensers i s¥e dend G3d ar aled M
ised. 1 nE ARGy, HEREE A e ARt o hydr ocar bons. these. are
preferably substituted by one or
The above-mentioned hydrolyzing liquids can also contain
5 basic substances, such basic substances possibly being
alkali metal and alkaline earth metal carbonates and
bicarbonates.

To complete the hydrolysis, stirring is then continued for

10 a further 0.5 hour to 4 hours, preferably 1 to 3 hours and
especially 1.5 to 2.5 hours, at 10°C to 30°C, preferably at
15°C to 25°C and especially at 18°C to 22°C,

The reaction solution is then washed with a mixture of

15 water and alcohols (preferably saturated aliphatic alcohols
having 1 to 4 carbon atoms) which can optionally also
contain a basic substance. The mixing ratio water:alcohol
can be for example between S and 0.5, preferably 1 - 3
(v/v).

20
Examples of possible basic substances for the washing
liquid are alkali metal and alkaline earth metal carbonates
and bicarbonates, as well as ammonia (for example agqueous
ammonia). A 3% solution of sodium carbonate in water is

25 particularly preferred.

The reaction solution can then optionally be washed with an
acid solution. The acid washing is advantageous for
removing basic components of the reaction solution which

30 have not yet reacted, especially when methylene chloride is
used as the solvent.

The washing solution consists of a mixture of water and

alcohols. Mixtures of gaturated aliphatic alcohols having
35 1 to 4 carbon atoms are preferred, it optionally being

possible for an acid substance to be present as well. The
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t wo halogen at ons. Exanpl es of saturated cyclic ethers which can be used
are ethers with a ring size of 5-6 which consist of carbon - atons and one
or .2 oxygen atons, exanples of such ethers being tetrahydrofuran and

di oxane. The acyclic ethers consist of 2 0o 8 carbon atonms and are |iquid,
possi bl e exanpl es being diethyl ether, diisobutyl ether, nethyl tert-butyl
et her and dimtxjprgpyateoheater: fbsehol ecanthbeafer éyampterbetseenes and

unbranched agds brgpghedaBygrpcargopg yhi ch consist of 5 to 10 carbon atons

and are

10

15

20

25

30

35

Examples of possible acid substances for the washing liquid
are mineral acids and organic acids, for example
hydrochloric acid, sulphuric acid, tartaric acid or citric
acid. A 10% solution of hydrochloric acid in water is
particularly preferred.

This is followed by a further washing with a mixture of
water and alcohols. Mixtures of saturated aliphatic
alcohols having 1 to 4 carbon atoms are preferred, it
optionally being possible for a basic substance to be
present as well. The mixing ratio water:alcohol can be for
example between 5 and 0.5, preferably 1 - 3.

The washed phases are then combined and dried in
conventional manner, after which the solvent is removed
(preferably under reduced pressure, for example at 5 to
100 mbar), optionally after the addition of 150 - 1000 ml,
preferably 300 - 700 ml and especially 450 - 550 ml of an
aliphatic alcohol (based on 1 molar part by weight of dry
product). Preferred alcohols are saturated aliphatic
alcohols with a chain length of 1 to 5 carbon atoms,
particularly preferred alcohols being n-butanol and
isopropanol. The purpose of this alcohol treatment is the
complete removal of residual water and the avoidance of
foaming.

Further purification of the product can be effected for
example by dissolving the crude product in hot ethanol,
filtering off the residue and treating the filtrate with a
mixed bed ion exchanger such as, for example, Amberlite MB3
in ethanolic solution. Any commercially available acid and
basic ion exchangers can be used, simultaneously or
successively, instead of a mixed bed ion exchanger.
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I}quid, possi bl e exanpl es bei ng pentane, hexane, heptane and cycl ohexane.
3 Exanpl es of possible aromati c hydrocarbons are benzene and
al kyl - substituted benzenes, the al kyl substituents

7

The solution is then recrystallized from ketones such as,
for example, acetone or methyl ethyl ketone; digestion with
the above solvents is sufficient in some cases. It may be
convenient to purify the products by column chromatography

5 or flash chromatogfaphy on silica gel using mixtures of
chloroform, methylene chloride, methanol and 25% ammonia
solution, for example, as the eluent.

Process variant B consists of the subsequent alkylation of
10 products which are obtainable by process A using amino
alcohols. Methyl p-toluenesulphonate or dimethyl sulphate
are examples of alkylating agents which can be used.
Possible solvents are those which have been mentioned

above.

15
Alkali metal carbonates are examples of basic substances
used. The reaction is carried out at elevated temperature,
for example at the boiling point of the solvents.

20

25

30

35
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conéisting of 1 to 5 carbon atons. Possi bl e basic substances both for the
reaction of the phosphorus oxychloride with the |ong-chain al cohol and for
t he subsequent conversion to the phosphoric acid diester are am nes, for

exanpl e aliphatic amnes of the fornula N&err]Rerr]Rerr],
and Rlerr] being identical or different and bei ng hydrogen or
Clerr]-d errBX3¥MRIAS: or el se aromatic ani nes such as pyri di ne,

Rlerr], Rerr]

pi col i ne and

gui nol i ne. The basic substance required for the conversion to the
hosphori c i d djes can taneously with or else before the
b no Db Embh NP o HFBFAC hpmefict adrs) ! Y
4- ( { (Octadecyloxy) hydroxyphosphenyl) oxy) -
5 1,1-dimethylpiperidinium hydroxide internal

anm no al coh

salt

Abbreviated name:

Octadecyl 1,1-dimethylpiperidinio-4-y1

10 phosphate

C,:H,,NO,P (461.66) ° ¥%H,0

Preparation variant A:
15

10.3 ml (0.11 mol) of phosphorus oxychloride are placed in
100 ml of chloroform and cooled to 5 - 10°C. A solution of
27.0 g (0.10 mol) of l-octadecanocl in 100 ml of chloroform
and 35 ml of pyridine is added dropwise over 30 min, with

20 stirring. After subsequent stirring for 30 min at
5 - 10°C, 39.1 g (0.13 mol) of 4-hydroxy-1,l1-dimethyl-
piperidinium tosylate are added in a single portion., After
the addition of 40 ml of pyridine and 30 ml of DMF, the

mixture is stirred for 24 h at room temperature.

It is

25 then hydrolyzed with 15 ml of water and subsequently
stirred for 30 min and the organic phase is washed with
200 ml each of water/ methanol (1:1),'3% Na,CO, /methanol
(1:1) and finally water/methanol (1:1). The organic phase
is concentrated, the residue is dissolved in 300 ml of hot

30 ethanol and the solution is filtered after cooling. The
filtrate is stirred with 80 g of Amberlite MB3 ion
exchanger, the mixture is filtered and the filtrate is
concentrated. The residue is recrys;allized from 300 ml of
methyl ethyl ketone, filtered off with suction and dried

35 under vacuum over P,0;.

T
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A solvent is necessary in every case for this reaction, i.e. if the first
reaction step is carried out without a particular solvent one nust now be
added. The molar ratio of phosphorus oxychloride to the Iong-chain al cohol
is for exanple between 1.5:1 and 0.8:1. 9The ami no al cohol or the anmonio
al cohol salt is for exanple used in excess, based on the |ong-chain al cohol
(about 1.1 -Yielin dtl excbbldd). If the reaction of the phosphor us
oxychloride with the '

Elemental analysis:

5 C H N
calc.: 65.26% 11.63% 2.62%
found: 64.38% 11.61% . 2.73%

65.04% 11.80% 2.78%

10 Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)
R, = 0.17
{1-butanol/glacial acetic acid/water 40:10:10)
15 R, = 0.12

Melting point: 270 - 271°C (decomposition)

20 Preparation variant B:

20.1 ml1 (0.22 mol) of phosphorus oxychloride are placed in
100 ml of methylene chloride and cooled to 5 - 10°C and a
solution of 54.1 g (0.20 mol) of octadecanol in 400 ml of
25 methylene chloride and 70.5 ml of pyridine is added over
30 min, with stirring. After subsequent stirring for one
hour, 29.9 g (0.26 mol) of 4-hydroxy-l-methylpiperidine in
80 ml of pyridine are added dropwise. After stirring for
3 h at 10°C, the mixture is hydrolyzed with 30 ml of water
-30 while being cooled with ice and is subsequently stirred for
one hour. The organic phase is washed with 200 ml each of
water/methanol (1:1), 3 percent hydrochloric acid/ methanol
(1:1) and water/methanol (1:1). The organic phase is dried
over Na,SO, and concentrated until turbidity appears, and
35 1 1 of methyl ethyl ketone is added. The crystals are
recrystallized from 1 1 of methyl ethyl ketone, filtered
off with suction and dried under vacuum over P,O,.

is Sheet Has Been Reﬂlaced
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| ong-chain alcohol is carried out in the presence of a basic substance, the
amount of the basic substance is for exanple 1 to 3 nole, based on 1 nole
of. POd [err]. The amount of basic substance used for the subsequent
conversion to the phosphoric acid diesterigs for exanple 1 to 5 nole, based
on 1 nole. The tenperature of the reaction of phosphorus oxychloride with
the I ong-chain al cohol is between -30[err]C and +30[err]C, preferably

between - 15[efdild: Ay, 1Y ef606) 0¥ SRR V1 BRI MRAb gt Rifdfoand -5C.

4-yl phosphate

5 98.1 g (0.22 mol) of octadecyl 1-methylpiperidinio-4-yl
phosphate'are suspended in 500 ml of absolute ethanol and
heated to boiling. Under reflux, a total of 71.8 g (0.39
mol) of methyl p-toluenesulphonate and 26.5 g (0.19 mol) of
potassium carbonate are added alternately in eight portions

10 over 2 h. When the addition is complete, the mixture is
refluxed for a further hour. After cooling, it is
filtered, the filtrate is concentrated to half and 150 g of
moist Amberlite MB3 ion exchanger are added to the
solution. After stirring for two hours, the mixture is

15 filtered with suction over kieselguhr/activated charcoal
and the filtrate is concentrated and crystallized with
acetone. The crystal cake is recrystallized from methyl
ethyl ketone and dried under vacuum over P,0;.

20 Yield: 46.1 g (46%) of octadecyl 1,1- dlmethylplperldlnlo-
4-yl phosphate

Elemental analysis:

25 c H N
calc.: 65.26% 11.63% 2.62%
found: 65.18% 11.62% 2.68%

65.07% 11.71% 2.70%

30 Melting point: 271 - 272°C (decomposition)

Example 2: Hexadecyl piperidinio-4-yl phosphate

35 c,,H,NO,P {405.558)

e
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i The duration of this reaction is for exanple 0.5 - 5 hours, preferably 1
- 3 hours and especially 1.5 - 2 hours. If it is carried out in the
presence of a basic substance, the reaction generally proceeds rapidly
(about 30 m nutes). 11
7.1 ml (77 mmol) of phosphorus oxychloride are dissolved in
50 ml of dry tetrahydrofuran and, after cooling to
5 - 10°C, a solution of 17 g (70 mmol) of hexadecanol and
48 ml of triethylamine in 150 ml of tetrahydrofuran is
5 added dropwise, with stirring. When the addition is
complete, the mixture is subsequently stirred for 30 min in
an ice bath and then left to warm up to room temperature.
10.1 g (100 mmol) of 4-piperidinol are dissolved in 100 ml
of tetrahydrofuran and mixed with 17 ml of triethylamine
10 and the mixture is added dropwise to the reaction solution,
with stirring, so that the temperature does not exceed
40°C. When the addition is complete, the mixture is
refluxed for one hour. While still hot, the solution is
separated from the triethylammonium chloride by filtration
15 and, after cooling, is poured into an ice/2 M hydrochloric
acid mixture, with stirring. The product obtained on
cooling in a refrigerator is taken up in methylene
chloride, dried over MgSO,, concentrated and chromatographed
on silica gel with methylene chloride/methanol/ 25% ammonia
20 (70:30:5). The product fractions are cowbined and
concentrated. After recrystallization from methanol, the
product is dried under vacuum over P,0;.

Yield: 10.0 g (35%)

25
Elemental analysis:
C H N
calc.: 62.19% 10.94% 3.45%
30 found: 65.15% 11.14% 3.54%
62.41% 11.19% 3.34%

Thin layer chromatogram:
{chloroform/methanol/25% ammonia 70:20:10)
35 R, = 0.42 |
(1-butanocl/glacial acetic acid/watef 40:10:10)
R, = 0.33 | ]
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The am no al cohol
at once.

al |

Possi bl e ammoni o al cohol

or the ammoni o al cohol

sal t
salts are those with m nera

I's then added in portions or

aci ds

(f'ar exanple sulfuric acid, hydrochloric acid) and al so those with organic

aci ds,

for exanple acetic acid, paratolueqgsul fonic acid and the |ike.
reaction step takes place in an inert solvent.

Thi s

Possi bl e sol vents here are

the same onegxampllose Westhdedlylt e 1-SHeid 0y 19figeia GihGoraoks oxychl ori de

with the long- ¢
in a solvent.

out

ai n al cohol

The

di ssolved in one of the indicated solvents or without a

i0

15

20

25

30

35

C,sH;,NO,P (461.64)

H,0

in the case where this reaction is carried
§¥%“§ﬁ%stance is then added dropw se, either

5.7 g (14 mmol) of hexadecyl piperidinio-4-yl phosphate are
dissolved in 100 ml of methanol and mixed with 11.6 g

(84 mmol) of potassium carbonate.
dimethyl sulphate are added dropwise over 30 min, with

4.0 ml (42 mmol) of

thorough stirring.
4 h at 40°C,

cooled, filtered and concentrated.

The

The mixture is subsequently stirred for

residue is digested with acetone and, after filtration with

suction,

is dissolved in 100 ml of 96% ethanol.

15 g of

Amberlite MB3 ion exchanger are added and the mixture is

stirred for 3 h.

After filtration, the filtrate is

concentrated and recrystallized twice from methyl ethyl

ketone.

Yield: 3.70 g (61%)

Elemental analysis:

The crystals are dried under vacuum over P,0;.

c H N
calc.: 61.17% 11.16% 3.10%
found: 60.83% 11.14% 2.99%
60.92% 11.26% 3.00%

Thin layer chromatogram:

(chloroform/methanol/25% ammonia 70:20:10)

Rf = 0.28

(1-butanol/glacial acetic acid/water 40:10:10)

Rf = 0‘13

Melting point: 230°C (decomposition)

as Been Reilaced
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solvent. The following are preferably used here as solvents for the basic
subst ance: hal ogenated hydrocarbons, saturated cyclic ethers, acyclic
et.hers, saturated hydrocarbons having 5 to 10 carbon atons, liquid aromatic
hydr ocarbons or m xtures of the above-neni3 oned sol vents. These are the
sanme solvents as those which can be used for the reaction of the phosphorus
oxychl ori de Exampldest oEgucyhal nl ad todohylpigéei dii 6+ oy Df phbsphatse c
substance raises the tenperature. Care is taken to ensure that the

tenperature is kept in a
C,oHsNO,P (515.765) + H,0

5 10.3 ml (0.11 mol) of phosphorus oxychloride are placed in
50 ml of chloroform, and a solution of 32.5 g (0.10 mol)'of
erucyl alcohol and 32 ml of pyridine in 100 ml of
chloroform is added dropwise at 5 - 10°C., After subsequent
stirring for half an hour, 39.1 g (0.13 mol) of 4-hydroxy-

10 1,1-dimethylpiperidinium tosylate are added in a single
portion. After the dropwise addition of 40 ml of pyridine,
the mixture is left to warm up to room temperature and
stirred for 3 h. It is then hydrolyzed with 15 ml of
water, subsequently stirred for half an hour and washed

15 with 100 ml each of water/methanol (1:1), 3% sodium
carbonate solution/methanol (1:1), 3% citric acid/methanol
(1:1) and water/methanol (1:1). The residue obtained after
concentration of the organic phase is digested with acetone
and then dissolved in 150 ml of 96% ethanol. This solution

20 is stirred for 3 h with 20 g of Amberlite MB3 ion exchanger
and filtered over kieselguhr to give a clear solution.

This is concentrated and chromatographed on silica gel with
chloroform/ methanol/25% ammonia 70:40:10. The product
fractions are combined and concentrated to dryness under

25 vacuum.

30

35 B
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a

range of between O[err]C and 40[err]C, preferably between 10[err]C and

30[err] C and especially between 15[err]C and 20[err]C. The reaction
mxture is then stirred at 5[err]C to 30[err]C, preferably 15[err]C to
25[err]C (for exanple for 1 hour to 40 hawgs, preferably 3 hours to 15

hours) .

10

15

20

25

30

35

Yield: 4.4 g (9%)

Elemental analysis:

Cc H N
calc.: 65.26% 11.63% 2.62%
found: 64.38% 11.61% 2.73%
65.04% 11.80% 2.78%

Thin layer chromatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:20:10)

R, = 0.30

Example S5: Hexadecyl 1,1-dimethylpiperidinio-3-yl
phosphate
C,sH,NO,P (433.616) * H,0

10.3 ml (0.11 mol) of phosphorus oxychloride are placed in
50 ml of chloroform and cooled to 0 - 10°C. 24.2 g

(0.10 mol) of n-hexadecanol are dissolved in 100 ml of
chloroform, 32 ml of pyridine are added and the mixture is
added dropwise to the phosphorus oxychloride solution over
one hour, with ice cooling. After subsequent stirring for
half an hour, 39.2 g (0.13 mol) of 3-hydroxy-1,1-dimethyl-
piperidinium tosylate are added in a single portion and

40 ml of pyridine are added dropwise over 15 min at room
temperature. After stirring for 16 h at room temperature,
the mixture is hydrolyzed with 15 ml of water, stirred for
half an hour and washed with 100 ml each of water/ methanol
(1:1), 3% sodium carbonate solution/ methanol (1:1),

3% citric acid/methanol (1:1) and water/ methanol (1:1).
The organic phase is dried over sodium sulphate and
concentrated. The residue is dissolved in 150 ml of 96%
ethanol, the solution is filtered and the filtrate is
stirred with Amberlite MB3 ion exchanger. After the ion

lﬁmB«mRiimmd
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5 The reaction mxture is hydrolyzed by the addition of water, during
whi ch the tenperature should be kept at between 10[err]C and 30[err]C,
preferably between 15[err]C and 30[err] C and especially between 15[err]C
and 20[err]C The above-nenti oned hydrolbpzi ng |iquids can al so contain

basi ¢ substances, such basic substances possibly being alkali netal and
al kal i ne ear &ff exr: hash ey %%Q%%atfé!ﬁ filtrate is

concentrated and the residue is crystallized with acetone,
filtered off with suction and dried under vacuum over P,0;.

5 Yield: 13.5 g (31%)
Elemental analysis:

C H N

10 calc.: 61.17% 11.16% 3.10%
found: 60.78% 11.41% 2.87%
60.85% 11.31% 2.86%

Thin layer chromatogram:

15 (chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)
R = 0.37
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To conplete the hydrolysis, stirring is then continued for a further 0.5
hour to 4 hours, preferably 1 to 3 hours and especially 1.5 to 2.5 hours,
at- 10[err]C to 30[err]C preferably at 15[err]C to 25[err]C and espeC|aIIy
at 18[err]Cto 22[err]C The reaction stgution is then washed with a

m xture of water and al cohols (preferably saturated aliphatic al cohols
havi ng 1 to Bramplerf atQetsdesytnl chndipethybpiperidiniondayh a basic
substance. The n1X|ng rﬁﬁé H@é@r al cohol can be for exanple bet ween 5 and
0.5, preferably 1 - 3 (V/v)~-

C,sH;,NO,P (461.670) * ¥H,0

5
This is prepared analogously to Example 5 from 10.3 ml
(0.11 mol) of phosphorus oxychloride, 27.0 g (0.10 mol) of
octadecanol, 32 + 40 ml of pyridine and 39.2 g (0.13 mol)
of 3-hydroxy-1,l-dimethylpiperidinium tosylate.
10 | |
Yield: 18.7 g (40%)
Elemental analysis:
15 C H N
calc.: 63.80% 11.35% 2.98%
found: 63.38% 11.72% 2.63%
63.61% 11.98% 2.61%

20 Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia

70:40:10)
Rf = 0.35
25
30
35
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Exanpl es of possi bl e basic substances for the washing liquid are al kal
car bonat es and bi car bonat es,
A 3% sol ution of sodium carbonate in
The repgetion solution can then
The acid washing is

- et al

amroni a (for exanpl e aqueous ammoni a) .
is particularly preferred.
optionally be washed with an acid sol ution.
advant ageousExample My iHexdadscyl c (hpbrdimstinflpiperidinion2spluti on which

react ed, q@g@5§fuﬁﬂbggﬁgtgethylene chloride is used as the

wat er

have not yet

and al kali ne earth netal

as wel |

as

sol vent .
C, H;NOP (447.643) -+ ¥%H,0
5
This is prepared analogously to Example 5 from 10.3 ml
(0.11 mol) of phosphorus oxychloride, 24.2 g (0.10 mol) of
hexadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13 mol)
of 2-hydroxymethyl-1,1l-dimethylpiperidinium tosylate.
10
Yield: 22.9 g (51%)
Elemental analysis:
15 C H N
calce.: 63.13% 11.26% 3.07%
found: 63.69% 11.73% 3.04%
63.75% 11.71% 3.04%
20 Thin layer chromatogram:
{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)
Re = 0.47
25
30
35 —— -
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The washi ng sol ution consists of a mxture of water and al cohols. M xtures
of saturated aliphatic alcohols having 1 to 4 carbon atoms are preferred,
i't- optionally being

10

15

20

25

30

35

6

Example 8: Octadecyl (1,1-dimethylpiperidinio-2-y1)

methyl phosphate

C,H:,NO,P (475.697)

This is prepared analogously to Example 5 from 10.3 ml
(0.11 mol) of phosphotus oxychlofide, 27.0 g (0.10 mol) of
octadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13 mol)
of 2-hydroxymethyl-1,1l-dimethylpiperidinium tosylate.

Yield: 23.9 g (50%)

'Elemental analysis:

C H
calc.: 64.43% 11.44%
found: 64.50% 11.61%
64.11% 11.49%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia

70:40:10)
Rf = 0-47

i



possi ble for an acid substance to be present as well. The mxing ratio
wat er : al cohol can be for exanple between 5 and 0.5, preferably 1 - 3 (v/v).
Exanpl es. of possi bl e acid substances for the washing liquid are m neral
acids ‘and organic acids, for exanple hydroghloric acid, sulfuric acid,
tartaric acid or citric acid. A 10% sol ution of hydrochloric acid in water
i s particul aEkgmplef 8¢ r BexadeThils (Ls1fdimetbylpyparidinher3wgdhing with a

m xture of water and alﬁ@@ﬂ&i'pﬂ%ébﬂé@é of saturated aliphatic

C,H: NO,P (447.643) + 1H,0

5
This is prepared analogously to Example 5 from 10.3 ml
(0.11 mol) of phosphorus oxychloride, 24.2 g (0.10 mol) of
hexadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13 mol)
of 3-hydroxymethyl-1,1-dimethylpiperidinium tosylate.
10 _ '
Yield: 17.2 g (39%)
Elemental analysis:
15 . c H N
calc.: 61.91% 11.26% 3.01%
found: 62.32% 12.21% 2.86%
61.79% 11.96% 2.98%

20 Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia

70:40:10)
R, = 0.29
25
30
35
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al cohols having 1 to 4 carbon atons are preferred, it optionally being
possi bl e for a basic substance to be present as well. The mxing ratio
wat er : al cohol can be for exanple between 5 and 0.5, preferably 1 - 3. The
washed phases are then conbi ned and drie@o n conventional manner, after

whi ch the solvent is renoved (preferably under reduced pressure, for
exanpl e at Exewmple) IfbarQgtasirdyinall yi efimertiylpipidridioniof3 HA0) - 1000 M,
preferably 300 - 700 m aRg,. m@gﬁ I”%B(?£1450 - 550 ml of an aliphatic al cohol
(based on 1 nol ar part by It ry product). Preferred al cohols are
saturated aliphatic al cohols mnth a chain length of 1 and 5 carbon atons,

CoeHs NOP (475.697) * H,0

5
This is prepared analogously to Example 5 from 10.3 ml
(0.11 mol) of phosphorus oxychloride, 27.0 g (0.10 mol) of
octadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13 mol)
of 3-hydroxymethyl-1,1-dimethylpiperidinium tosylate.
10
Yield: 16.7 g (35%)
Elemental analysis:
15 - C H N
calc.: 63.25% 11.43% 2.84%
found: . 62.98% 12.21% 2.76%
63.67% 12.47% 2.80%

20 Thin layer chromatogram:
" {chloroform/methanol/1 M sodium acetate in 25% ammonia

70:40:10)
Rf = 0 .30
25
30
35
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parficularly preferred al cohols being n-butanol and isopropanol. The
purpose of this alcohol treatnent is the conplete rempval of residual water:
and the avoi dance of foaning. Further purification of the product can be
effected for exanple by dissolving the crade product in hot ethanol, .
filtering off the residue and treating the filtrate with a m xed bed ion
exchanger sugkampsle fDI: eRenpadecyhrbe) 1+ dimdEiylnecilpdedatesbhids on. Any

comercially avail abl e a.|£h £ﬁﬁ%§ i on exchangers can be used,
si mul t aneously or successSiVvel 3d of a nixed bed ion exchanger .
C,.H,NOP (419.54) - H,0

This is prepared analogously to Example 5 from 9.6 g

(45 mmol) of tetradecanol, 4.6 ml (50 mmol) of phosphorus

oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmol)

of hydroxy-1,1l-dimethylhexahydroazepinium tosylate. It is
10 purified by flash chromatography on silica gel with

methylene chloride/methanol/ 25% ammonia 70:40:10.

Yield: 2.70 g (15%)

15
Elemental analysis:
c H N
calc.: 60.40% 11.05% 3.20%
20 found: 60.47% 11.29% 3.63%
60.78% 11.52% 3.68%

Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia
25 70:40:10)

l{£ = 0.30
(1-butanol/glacial acetic acid/water 40:10:10)
R, = 0.08 |

30

35
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7 The solution is then recrystallized from ketones such as, for exanple,
acetone or nethyl ethyl ketone; digestion with the above solvents is
sufficient in sone cases. It may be convenient to purify the products by
col um chromat ography or flash chromat ogrgphy on silica gel using m xtures
_of _

Bxample 12: Hexadecyl 1,1-dimethylhexahydroazepinio-

4-yl phqsphate
C, H,NOP (445.62)

This is prepared analogously to Example 5 from 10.8 g

(45 mmol) of hexadecanol, 4.6 ml (50 mmol) of phosphorus

oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmol)

of 4-hydroxy-1,1-dimethylhexahydroazepinium tosylate. It
10 is purified by flash chromatography on silica gel with

methylene chloride/methanol/ 25% ammonia 70:30:10.

Yield: 5.0 g (25%)

15 Elemental analysis: _
C H N

calc.: 64.69% 10.86% 3.14%
found: 63.90% 11.54% 3.22%
64.08% 11.59% 3.24%

20

| Thin layer chromatogram:
(chloroform/methanol/25% ammonia B80:25:5)
R, = 0.10 |
(1-butanol/glacial acetic acid/water 40:10:10)

25 R, = 0.10

Melting point: >250°C (decomposition)

30

35
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chl orof orm nethyl ene chloride, nethanol and 25% amoni a sol ution, for
exanpl e, as the el uent. Process variant B consists of the subsequent
a1ky|at|on of products which are obtainable by process A using am no

al cohol s. Methyl p-toluenesul fonate or dip®thyl sulfate are exanples of

al kyl-ati ng agents which can be used. Possible solvents are those which have
been nenti onéxampbeecll3: Gtkadlecykt 2| ledibethytbezabyédxaapépinhb-basic
substances used. The reag;&gnphésﬁﬁééged out at el evated tenperature,

C,eH, NO,P (475.695) - ¥H,0

This is prepared analogously to Example 5 from 12.1 g

(45 mmol) of octadecanol, 4.6 ml (50 mmol) of phosphorus

oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmol)

of 4-hydroxy-1,1l-dimethylhexahydroazepinium tosylate. It
10 is purified by flash chromatography on silica gel with

methylene chloride/methanol/ 25% ammonia 70:30:10.

Yield: 5.5 g (26%)

15 Elemental analysis:

C H N
calc.: 64.43% 11.44% 2.89%
found: 64.54% 11.64% 2.82%
20 64.66% 11.58% 2.64%

Thin layer chromatogram:
(éhloroform/methanol/l M sodium acetate in 25% ammonia
70:40:10)

25 R = 0.22

Melting point: >250°C (decomposition}

30

35
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for exanple at the boiling point of the solvents.

8 Exanpl es:

10

15

20

25

30

35
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Example 14: Cis-A’-octadecenyl 1,1-dimethylhexahydro
azepinio-4-yl phosphate

C,eH;,NO,P (473.679) - H,0

This is prepared analogously to Example 5 from 12.1 g

(45 wmol) of cis-A*-octadecenol, 4.6 wml (50 mmol) of
phosphorus oxychloride, 10 + 20 ml of pyridine and 21.3 g
{67.5 mmol) of 4-hydroxy-1,1l-dimethylhexahydroazepinium
tosylate. It is purified by flash chromatography on silica
gel with methylene chloride/ methanol/25% ammonia 70:30:10.

Yield: 4.5 g (21%)

Elemental analysis:

c H N
calc.: 63.51% 11.07% 2.85%
found: 64.05% 11.21% 3.10%
63.80% 11.06% 3.06%

Thin layer chromatogram:
(chloroform/methanol/25% ammonia 70:40:10)

Re = 0.28

(1-butanol/glacial acetic acid/water 40:10:10)
Ry = 0.10
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Exanpl e 1: Nanme (| UPAC nonencl at ure)
(

4- (((Cct adecyl oxy) hydr oxyphosphenyl ) oxy) -
1, 1- di et hyl pi peri di ni um hydr oxi de i nt er nal salt
Abbr evi at ed nane: Cct adecyl 1,23sdi net hyl pi peri di ni o-4-yl
phosphat e CerrJ]Herr]NJerr]P (461.66) x [err]Herr]O
- Example 15: Eicosyl 1,1-dimethylhexahydroazepinio-4-yl
phosphate
C,H.sNO,P (503.754) + H,0
5 .
This is prepared analogously to Example 5 from 13.4 g
(45 mmol) of eicosanol, 4.6 ml (50 mmol) of phosphorus
oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmol)
of 4-hydroxy-1,1-dimethylhexahydroazepinium tosylate. It
10 is purified by flash chromatography on silica gel with
methylene chloride/methancl/ 25% ammonia 70:30:10.
Yield: 5.7 g (25%)
15 Elemental analysis:
C H N
calc.: 64.46% 11.59% 2.68%
found: 63.51% 11.48% 2.95%
20 64.00% 11.79% 2.91%
Thin layer chromatogram:
(chloroform/methanol /25% ammonia 70:40:10)
R, = 0,12
25
30
35
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Preﬁaration variant A 10.3 m (0.11 nole) of phosphorus oxychloride are
pl aced in 100 mM of chloroformand cooled to 5 - 10[err]C. A solution of
27.0 g (0.10 nole) of 1-octadecanol in 100 m of chloroformand 35 m of
pyridine is added dropw se over 30 min, wgh stirring. After subsequent
stirring for 30 mn at 5 - 10[err]C, 39. 1 g (0.13 nole) of

4- hydr oxy- 1, ﬁxﬂmgbéhyé Erﬁeyld1n1uaiﬁeﬁuyﬁhéxanydgadzdpiﬁla &Exgle
portion. After the addltlﬁ 40 m of pyridine and 30 m of t he

m xture is stirred for F%onltenperature It is then hydroiyzed with
15 mM of water and subsequently stirred for 30 mn and the organic phase is

washed wi th- C,oHNO,P (529.789) - H,0

5 .
This is prepared analogously to Example 5 from 16.2 g
(50 mmol) of erucyl alcohol, 5.1 ml (55 mmol) of phosphorus
oxychloride, 18 + 30 ml of pyridine and 20.5 g (65 mmol) of
4-hydroxy-1, 1-dimethylhexahydroazepinium tosylate. It is

10 purified by flash chromatography on silica gel with
methylene chloride/methanol/ 25% ammonia 70:30:10.

Yield: 4.1 g (15%)

15 Elemental analysis:

c H N
calc.: 65.78% 11.41% 2.56%
found: 65.76% 12.01% 2.97%

20 65.82% 11.63% 2.96%

Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

25 R = 0.30

30

35 o e
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200 m each of water/methanol (1:1), 3% Na[err]Cq err]/nethanol (1:1) and
flnaIIy wat er/ met hanol (1:1). The organic phase is concentrated, the
residue is dissolved in 300 ml of hot ethanol and the solution is filtered
after cooling. The filtrate is stirred wig’h 80 g of Anberlite MB3 ion
exchanger, the mxture is filtered and the filtrate is concentrated. The
residue is rexamslell?zedctaderD01 i -dimeehylpyetdyidietione-yliltered of f
with suction and dried qgggépﬂgegun1over Plerr]Jerr]. Yield: 4.71 g

(109

C,Ho NOP (447.643) - ¥H,0

This i1s prepared analogously to Example 5 from 3.25 g

(12 mmol) of octadecanol, 1.21 ml {13 mmol) of phosphorus

oxychloride, 3.7 + 4.8 ml of pyridine and 4.31 g (15 mmol)

of hydroxyél,1—dimethylpyrrolidinium tosylate. The crude
10 product is purified by dissolution in 96% ethanol and

treatment with Amberlite MB3 ion eﬁchanger.

Yield: 1.31 g (25%)

15 Elemental analysis:

c H N
calc.: 63.13% 11.26% 3.07%
found: 62.99% 11.28% 2.80%
20 62.74% 11.27% 2.89%

Thin layer chromatogram:
{(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10) -

25 Re = 0.25

30

35
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9 Elenmental analysis: C H Ncalc.: 65 26%

11. 63%

10

15

20

25

30

35

2.62% f ound: 64. 38% 11. 61% 2. 73%

28

Example 18: Hexadecyl 2-(1,1-dimethylpyrrolidinio-
2-yl)ethyl phosphate

C24H:5°N04P (447 - 643 ) * Hzo

This is prepared analogously to Example 5 from 9.21 g

(38 mmol) of hexadecanol,'3.9 ml (42 mmol)} of phosphorus
oxychloride, 13 + 16 ml of pyridine and 15.8 ¢ (50 mmol) of
2- (2-hydroxyethyl) -1,1~dimethylpyrrolidinium tosylate. It
is purified by dissolution in 96% ethanol and treatment
with Amberlite MB3 ion exchanger.

Yield: 6.0 g (35%)

Elemental analysis:

c H N
calc.: 61.91% 11.26% 3.01%
found: 61.82% 11.69% 3.21%
61.93% 11.86% 3.28%

Thin layer chromatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10) |

R, = 0.38

Sheet Has Been Reﬂlaced
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65. 04%
(chl orof orml met hanol /1 M sodi um acetate in 25% amoni a 70: 40: 10) Rf

(1- but anol / gl aci al

270 -

11. 80% 2. 78%

271[ err] C (deconposition)

10

15

20

25

30

35

acetic acid/water 40:10:10) Rf

29

Thin | ayer chromatogram

= 0.12

Example 19: Octadecyl 2-(1,1-dimethylpyrrolidinio-
2-yl)ethyl phosphate

C,H. NO,P (475.697)

omo

This is prepared analogously to Example 5 from 10.3 g

(38 mmol) of octadecanol, 3.9 ml (42 mmol) of phosphorus

= 0.17
Mel ting point:

oxychloride, 13 + 16 ml of pyridine and 15.8 g (50 mmol) of
2~ (2-hydroxyethyl) -1, 1-dimethylpyrrolidinium tosylate.
is purified by dissolution in 96% ethanol and treatment
with Amberlite MB3 ion exchanger.

Yield: 7.8 g (43%)

Elemental analysis:

c H
calc.: 64.43% 11.44%
found: 64.69% 11.77%
11.88%

64.84%

Thin layer chromatogram:

2.89%
2.64%
2.69%

(chloroform/methanol/l M sqdium acetate in 25% ammonia

70:40:10)
R, = 0.35

This Sheet Has Been

T uﬁm



Prephration vari ant B: 20.1 m (0.22 nole) of phosphorus oxychloride are
placed in 100 m of nethylene chloride and cooled to 5 - 10[err]C and a
solution of 54.1 g (0.20 nole) of octadecanol in 400 ni of nethylene
chloride and 70.5 ml of pyridine is added3gver 30 min, with stirring. After
subsequent stirring for one hour, 29.9 g (0.26 nole) of

4- hydr oxy- 1- ExahplplQ@rlﬂbmadenyao(m,leﬁimpmhyﬂ@grand1@d@a@-dPQﬂMAse Af t er

stirring for 3 h at 10[e Gnr1t e is hydrolyzed with 30 m of water
whil e being cooled with ?%% Xndg Eu%%équently stirred for one hour. The

organi ¢ phase is washed with 200 ml each of water/methanol (1:1), 3 percent
hydrochloric acid/ nethanel g No,p (433.616) - ¥H,0

5 :

This is prepared analogously to Example 5 from 2.21 g

(38 mmol) of hexadecanol, 3.9 ml (42 mmol) of phosphorus

oxychloride, 13 + 16 ml of pyridine and 15.1 g (50 mmol) of

2-hydroxymethyl-1i,1-dimethylpyrrolidinium tosylate. It is

10 purified by dissolution in 96% ethanol and treatment with
Amberlite MB3 ion exchanger.

Yield: 8.3 g (51%)

15 Elemental analysis:

C H N
calc.: 62.41% 11.16% 3.16%
found: 62.09% 11.48% 3.01%

20 62.25% 11.66% 3.09%

Thin layer chromatogram: _
(chloroform/methanol/l1 M sodium acetate in 25% ammonia
70:40:10)

25 R = 0.33

30

35
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(1:1) and water/nethanol (1:1). The organic phase is dried over Na2SO4 and
concentrated until turbidity appears, and 1 1 of methyl ethyl ketone is
added. The crystals are recrystallized from1 1 of nethyl ethyl ketone,
filtered off with suction and dried under3zvacuum over Plerr]Jerr].

“Yi el d: 54.1 g (60% of octadecyl 1-nethyl piperidino-4-yl

phosphate Example 21: Octadecyl (1,1-dimethylpyrrolidinio-2-yl)

methyl phosphate
C,:Hs,NO,P (461.67) - ¥H,0

This is prepared analogously to Example 5 from 10.3 g

(38 mmol) of octadecanol, 3.9 ml (42 mmol) of phosphorus

oxychloride, 13 + 16 ml of pyridine and 15.1 g (50 mmol) of

2-hydroxymethyl-1,1-dimethylpyrrolidinium tosylate. It is
10 purified by dissolution in 96% ethanol and treatment with

Amberlite MB3 ion exchanger.

Yield: 9.0 g (52%) .

15 Elemental analysis:

C H N
calc.: 63.80% 11.35% 2.98%
found: 63.13% . 11.57% 2.84%
20 63.55% 11.66% 2.82%

Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

25 R, = 0.35

30

35
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*

10 98.1 g (0.22 nole) of octadecyl 1-nethylpiperidinio-4-yl phosphate are
syspended in 500 mM of absolute ethanol and heated to boiling. Under

reflux, a total of 71.8 g (0.39 nole) of methyl p-toluenesulfonate and 26.5
g (0.19 nole) of potassium carbonate are ded alternately in eight
portions over 2 h. When the addition is conplete, the mxture is refl uxed

for a fotheExaﬂﬁ&e éhtehe&ﬁﬂbb§§ 1lfneltd XﬁbbEQBQQ1dEBﬁdflltrate s
concentrated to half and 159 %hospgg|5t nberlite MB3 ion exchanger are

added to the

C,HNO,P (445.64) - 1.5 H,0

2.7 ml (30 mmol) of phosphorus oxychloride are dissolved in
25 ml of chloroform and cooled to 5 - 10°C and a solution
of 6.4 g (26 mmol) of hexadecanol and 10 ml of pyridine in
50 ml of chloroform is added dropwise over one hour. After

10 subsequent stirring for half an hour at room temperature, a
solution of 4.5 g (35 mmol) of 3-hydroxyquinuclidine and
5 ml of pyridine in 10 ml of chloroform is added. After
stirring for 5 h at room temperature, the mixture is
hydrolyzed with 15 ml of water and subsequently stirred for

15 half an hour. It is then washed twice with 100 ml of
water/methanol (1:1) and the organic phase is dried over
magnesium sulphate and concentrated to dryness. The
residue is chromatographed on silica gel with methylene
chloride/methancl 80:25 and then methylene chloride/

20 methanol/25% ammonia 80:25:5. The product fractions are
purified, evaporated to dryness and crystallized with
‘acetone. The crystals are dried under vacuum over P,0;.

Yield: 4.95 g (44%) of hexadecyl qﬁihuclidinio-B-yl
25 phosphaté

30

35
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solution. After stirring for two hours, the mxture is filtered with
suction over kieselguhr/activated charcoal and the filtrate is concentrated
and crystallized with acetone. The crystal cake is recrystallized from

nmet hyl ethyl ketone and dried under vacuumgover Plerr](ferr]. Yi el d:

46.1 g (46% of octadecyl 1, 1- dlnethylplperl- di ni 0-4-yl

phosphate  H.@erf 841la.r53|n)ﬁ$dl$ of hexadecyl quinuclidinio-3-yl

phosphate are dissolved in 30 ml of methanol, 13.7 g
(69 mmol) of potassium carbonate and 8.5 ml of water are
added and a solution of 3.3 ml (35 mmol) of dimethyl

5 sulphate in 5 ml of methanol is added dropwise, with
thorough stirring. After stirring for 14 h at room
temperature, the inorganic salts are filtered off, the
filtrate is concentrated to dryness and the residue is
taken up in methylene chloride. After filtration, the

10 filtrate is chromatographed on silica gel with methylene
chloride/methanol/25% ammonia 70:30:5. The product
fractions are combined, evaporated to dryness and stirred
with acetone until crystallization occurs. The crystals
are dried under vacuum over P,0,.

15
Yield: 2.7 g (49%)

Elemental analysis:

20 c H N
calc.: 60.99% 10.88% 2.96%
found: 61.38% 11.04% 3.29%

61.46% ' 11.22% 3.25%

25 Thin layer chromatogram:
(chloroform/methanol/25% ammonia 70:40:10)
Rf = 0044

30

35
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*

c - H N calc.: 65. 26% 11. 63% 2.62% f ound: 65. 18%

11.62% 2. 68% 65. 07% 11.71% 2.70% Melting point: 271
- 272[err] C (deconposition) Exanpl e 2: Hexadecyl pi peridinio-4-yl
phosphat e Clerr]Herr]NJerrdp (405.558)

Example 23: Octadecyl l-methylquinuclidinio-
3-yl phosphate

C,H;;NO,P (473.68) - 2H,0

This is prepared analogously to Example 5 from 18.3 g

(67.5 mmol) of octadecanol, 7.0 ml (75 mmol) of phosphorus

oxychloride, 18 + 20 ml of pyridine and 28.3 g (90 mmol) of

3-hydroxy-1-methylquinuclidinium tosylate. It is purified
10 by dissolution in 96% ethanol and treatment with Amberlite

MB3 ion exchanger.

Yield: 18.4 g (57%)

15 Elemental analysis:

c H N

calc.: 61.27% 11.07% 2,75%
found: 61.27% 10.91% 2.45%
20 61.95% 11.23% 2.51%

Thin layer chromatogram:
{(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)
25 R, = 0.37
{1-butanol/glacial acetic acid/water 40:10:10)
= 0.13

30

35
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7.1 'm (77 mole) of phosphorus oxychloride are dissolved in 50 ml of dry
tetrahydrofuran and, after cooling to 5 - 10[err]C, a solution of 17 g (70
nmol e) of hexadecanol and 48 ml of triethylamne in 150 m of
tetrahydrofuran is added dropwi se, with sisrring. Wien the addition is
conplete, the mxture is subsequently stirred for 30 mn in

BExample 24: Hexadecyl 1,1-dimethyltropanio-4-yl phosphate

C,sH,;NO,P (459.654) - H,0

5 This is prepared analogously to Example 5 from 12.1 g
(50 mmol) of hexadecanol, 5.1 ml (55 mmol) of phosphorus
oxychloride, 17 + 40 ml of pyridine and 21.3 g (65 mmol) of
4-hydroxy-1,1l-dimethyltropanium tosylate. It is purified
by dissolution in 96% ethanol, treatment with Amberlite MB3
10 ion exchanger and recrystallization from acetone.

Yield: 11.3 g (49%)

Elemental analysis:

15 |
C H N
calc.: 62.86% 10.97% 2.93%
found: 62.45% 11.52% 2.82%
62.58% 11.52% 2.75%
20 ' |

Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia

70:40:10)
R, = 0.28
25
30
- 35
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11 an ice bath and then left to warmup to roomtenperature. 10.1 g (100
mpl e) of 4-piperidinol are dissolved in 100 m of tetrahydrofuran and
mxed with 17 m of triethylam ne and the m xture is added dropwi se to the
reaction solution, with stirring, so that sfghe tenperature does not exceed
40[err] C. Wien the addition is conplete, the mxture is refluxed for one

hour. Wile &b&ﬁﬁpﬂuﬂZSifﬁbﬁﬁdeﬁyxﬂlindﬂﬁﬁﬂﬁyﬁﬁkdﬁéﬂﬂdiklﬁﬂiﬁﬂ&%ﬂ&ﬁﬁgﬂﬂ um
chloride by filtration and, after cooling, is poured intoan’ice/2 M
hydrochl oric acid m xture, with stirring. The product obtained on cooling

in arefrigerator is takéh,HgNOP nEtdR. w8

5 This is prepared analogously to Example 5 from 13.5 g
(50 mmol) of octadecanocl, 5.1 ml (55 mmol) of phosphorus
oxychloride, 17 + 20 ml of pyridine and 21.3 g (65 mmol) of
4-hydroxy-1,1-dimethyltropanium tosylate. It is purified
- by dissolution in 96% ethanol and treatment with Amberlite
10 MB3 ion exchanger. '

Yield: 10.7 g (44%)

Elemental analysis:

15 c H N
calc.: 66.49% 11.16% 2.87%
found:  65.72% 11.48% 2.64%

66.27% 11.78% 2.65%

20 Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)
R, = 0.22

25
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chloride, dried over MgSO err], concentrated and chromato- graphed on
silica gel with nethylene chloride/ nmethanol/25% anmmoni a (70:30:5). The

prioduct fractions are conbined and concentrated. After CENST L7 ALA1R0%
from net hanol, the product is dried under 3sacuum over PFﬁ
Yield: 10.0 g (35% El ement al anal ysi s: Ce” I "l"”HII Il

N Claims

1. Compounds of general formula I:
+*
R-X-A-P-0-~(CHjy)~CH N
o_
10 in which R is a linear or branched alkyl radical

having 10 to 24 carbon atoms, which can also contain
one to three double or triple bonds,
R!' and R?* independently of one another are hydrogen or
in each case a linear, branched or cyclic saturated
15 or unsaturated alkyl radical having 1 to 6 carbon
atoms, which can also contain a Cl, OH or NH, group,
it also being possible for two of these radicals to
be bonded together to form a ring,

20 A is a single bond or one of the groups of the
formulae
~CHy=CHp=CH,-0~ (II) -CHpy=CHy~0- (III)
25 “CHZ—CH"O" (IV) -S‘KCHz)B‘O“ (V)
CHg |

-CH — CH~CH2-0—

HaC o (V1)
30 . CHy

the groups (II) to (VI) being orientated in such a
way that the oiygen atom is bonded to the phosphorus
atom of compound (I},

35 X is an oxygen or sulphur atom or NH when A is a
single bond, or an oxygen or sulphur atom when A is
one of the groups (II) to (IV),

" ‘AT O )




calc.! 62.19%  10.94%  3.45%found:  65. 15§, Shw%.&é,%gﬁlmds. 54%

62, 41% 11.19% 3.34% Thin | ayer chromatogra .
(chl-or of or m et hanol / 25% amoni a 70: 20: 10) Rl err] :_EﬂHHU | / gl aci al
acetic acid/water 40:10:10) Rerr] = 0.33 3gExanple
1, 1- di net hyl pi peri di ni o- 4-yl phosphat e
y is equal to 0 or a natural number between 1 and 3,
and
m and n independently of one another are 0 or natural

numbers, with the proviso that m + n = 2 to 8.

5
2. Compounds according to Claim 1, characterized in that
X is an oxygen atom.
3. Compounds according to Claim 1 or 2, characterized in

10 that A is a single bond.

4. Compounds according to Claims 1 to 3, characterized
in that R* and R* are each methyl groups.

15 5. Octadecyl 1,1-dimethylpiperidinio-4-yl phosphate and
octadecyl 1,1l-dimethylhexahydroazepinio-4-yl
phosphate.

6. A process for the preparation of a compound according

20 to one of Claims 1 to 5, characterized in that a
compound of the general formula

R-X-A-H (VII)

25 in which R, X and A are as defined in Claim 1, is
reacted with phosphorus oxytrichloride in the
presence of a suitable auxiliary base, with or
without a solvent, and then reacted with a compound
of the general formula

30

////xcnz)
HO—(Cszy-Cﬂk\\\* y~ o(VIIID)
CHy)
35

in which R, R} y, m and n are as defined in Claim 1
and Y- is halide, mesylate or tosylate, to give

R




C[ err] H er r] NGjs 8heef s dx Herr]jO
12 5.7 g (14 ‘l“ m decyl piperidinio-4-yl phosphate

39

compounds of the general formula I, or optiomally
compounds of the general formula

(CH,)

HO"(Cﬂz) -C / - RI ©IX)
5 Yy H\Lcﬂz) .

in which R*, y, m and n are as defined in Claim 1, can

10 be reacted, compounds of general formula (I) in which
R* and/or R?* are hydrogen being reacted with
alkylating agents R?*-Y, in which R? is as defined in
Claim 1 and Y is Cl, bromine, iodine, tosyl or mesyl,
in a manner known per se.

15

7. A process for the purification of the compounds of

formula I, characterized in that a solution of the
compounds of formula I, which have been prepared by
means of known processes or by a process according to

20 Claim 5, in an organic solvent is treated with a
mixed bed ion exchanger or successively or
simultaneously with an acid or basic ion exchanger.

8. A drug, characterized in that it contains as the
25 active ingredient one or more compounds according to
' one of Claims 1 to 5 or a pharmaceutically acceptable
salt thereof, optionally together with pharma-
ceutically conventional excipients, adjuncts, fillers
and diluents, the amount of active ingredient being
30 between 50 mg and 250 mg.

35
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are dissol ved im‘hihﬁﬂeennas@kenrmﬁlmﬁol "and nixed with 11.6 g (84 mol e) of

pot assi um car bona nol e) of dinethyl sulfate are added
dr opwi se over 30

ough stirring. The m xture is subsequently
stirred for 4 h at err]C, cooled, filteaped and concentrated. The residue
I's digested with acetone and, after filtration with suction, is dissolved
in 100 m of996@6eﬁhdmug at@ogddthkbeCﬂbﬁﬂtNB3chawaexehdmgdrimr&haddd¢ and

the mxture is stipgpedalak 5néf%%%10@ EE%&? Qen %c%'(efég

concentrated and recrysta I|ze fro

crystals are dr|edd&m&&hYQE@@GﬁﬂéﬂéﬁOPPeNﬂ]QP@SPPaterYP@KGdGEYiolg1661@@
dimethylperhydroazepinio-4-yl phosphate, erucyl 1,1-

5 dimethylpiperidinio-4-yl phosphate or erucyl 1,1-di-
methylperhydroazepinio-4-yl phosphate, the amount of
active ingredient being between 50 mg and 250 mg.

10. A drug according to Claim 8, characterized in that it
10 contains as the active ingredient octadecyl 1,1-
dimethylpiperidinio-4-yl phosphaﬁe, the amount of
active ingredient being between 50 mg and 250 mg.

11. Use of drugs according to one of Claims 8 or 9 for
15 combating tumours.

12. Use of a drug according to one of Claims 8 or 9 for
combating protozoal and fungal diseases, especially
leishmaniasis.

20

13. Use of a drug according to one of Claims 8 or 9 for
the therapy of autoimmune diseases, especially
multiple sclerosis. |

25 14. Use of a drug according to one of Claims 8 or 9 for
the therapy of skin diseases, especially psoriasis.

15. Use of a drug according to one of Claims 8 or 9 for
the therapy of bone marrow damage due to treatment
30 with cytostatic agents and other myelotoxic active
ingredients.

16. Use of a drug according to one of Claims 8 or 9 for
the therapy of viral diseases and inter alia for the
35 therapy of AIDS. '

—
. —— -
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El enental anal ysi s: C H N cal c. : 61. 17%

11. 16% 3. 10% f ound: 60. 83% 11. 14% 2.99% 60. 92%
11. 26% 3.00% Thin layer chromatogram (chl orof ornif net hanol / 25%
ammoni a 70:20: 10) Rerr] = 0.28 41

17. A process for the preparation of an antitumoural

agent, characterized in that a formulation is
prepared which contains as the active ingredient one
or more compounds according to one of Claims 1 to 5,

5 optionally together with pharmaceutically
conventional excipients, adjuncts, fillers and
diluents.
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(1-butanol /gl aci al acetic acid/ water 40:10:10) Rerr] = 0.13 Mel ting
potnt: 230[err]C (deconposition) Exanpl e 4: Erucyl

1, 1- di met hyl pi peri di ni o-4-yl phosphate CerrJHerr]NJerr]P
(515.765) x Herr]O 10.3 m (0.11 nole) ¢ phosphorus oxychloride are

| aced in
P Abstract

Novel phospholipid derivatives, processes for their

preparation and their use as drugs are described.
5
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5
50 m of chloroform and a solution of 32.5 g (0.10 nole) of erucffmé‘l"c’c')'hol

and 32 m of pyridine in 100 m of 13
chloroformis added dropwise at 5 - 10[err]C.  After subsequent stirring

for half an hour, 39.1 g (0.13 nole) of 4-hydroxy-

The title of the invention is:

Novel phospholipid derivatives

REPLACED SHEETS SG
b Description : paged ..4.... to paged . &,.....
b Cliimi(s)  : paged . #... to paged .Al.....
[ Drrwing(s) :paged ... to paged ..........
W eivact paged L#h. to paged ...
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1, 1-di net hyl pi peridiniumtosylate are added in a single portion. After
dropwi se addition of 40 m of pyridine, the mxture is left to warm up
roomtenperature and stirred for 3 h. It is then hydrolyzed with 15 n

wat er ,

mater/nethamovellpﬁ¢spﬁaiapdaume&awhmﬁabg sol ution/nmethanol (1:1), 3%
citric acid/nethanol (1:1) and water/nmethanol (1:1). The residue obtained
after concentration of the organic phase is digested with acetone and then
di ssol ved iEuxépean pated% eppddchatibm 4080/565 areliatext it embufpmurRish wit h

20 g of Aanfkéﬁﬁhggﬁeggﬂ exehanger and filtered over kieselguhr to give a

solutio

cl ear

S I's concentrated and chromat ographed on silica gel

chl or of or mf met hanol / 25% anmoni a 70: 40: 10. The product

rR2

I v

nlco)n-T ocnzcuza RI

o~ R4

and their pharmaceutically utilizable salts, in which R! is
an aliphatice hydrocarbon radical having 8 - 30 C atoms and
the radicals R?, R® and R* are identical or different and
are hydrogen or lower alkyl radicals, or in which the group
NR’R’R* is a cyclic ammonium group, and n has the value 0 or
1. An antitumoural action and an antifungal action are

indicated for these compounds.

The invention relates to alkyl or alkene phosphates in
which the choline radical is part of a heterocyclic ring,
to a process for the preparation of the class of compounds,
to the drugs containing the compounds as active ingredients
and to processes for the preparation of said drugs.

Surprisingly, the compounds according to the invention
possess a better antitumoural action than the open-chain
derivatives described in EP-A 108 565.

The invention further relates to processes for the
preparation and processes for the purification of the novel
compounds.

The first step of the process consists in reacting
phosphorus oxychloride with the long-chain alcohol in
halogenated or aromatic hydrocarbons, saturated cyclic
ethers or acyclic ethers.

t he
to
of

subsequently stirred for half anlhour and washed with 100 ml each of

with

Thig is the replacement sheet
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fractions are conbined and concentrated to dryness under vacuum Yi el d:

4.4 g (9% El enent al anal ysi s: C H N cal c.
65. 26% 11.63% 2.62% f ound: 64. 38% 11.61% 2. 73%
65. 04% 11. 80% 2. 78% 2 '

The first step of process A consists in reacting phosphorus:
oxychloride with long-chain alcohol in halogenated
hydrocarbons, saturated cyclic ethers, acyclic ethers,
saturated hydrocarbons having 5 to 10 C atoms or ligquid
arcmatic hydrocarbons which can also be substituted by
halogen (especially chlorine), or in mixtures of the above-
mentioned solvents, or without a solvent, optionally in the
presence of a basic substance conventionally used for this

purpose.

Examples of possible halogenated hydrocarbons are
hydrocarbons having 1 to 6 C atoms, one or more or all of
the hydrogen atoms being replacéd with chlorine atoms.
Methylene chloride, chloroform, ethyiene chloride,
chlorobenzene and dichlorobenzene, for example, can be
used. In the case of halogen-substituted aromatic -
hydrocarbons, these are preferably substituted by one or
two halogen atoms.

Examples of saturated cyclic ethers which can be used are
ethers with a ring size of 5-6 which consist of carbon
atoms and one or 2 oxygen atoms, examples of such ethers
being tetrahydrofuran and dioxane.

The acyclic ethers consist of 2 to 8 carbon atoms and are
liquid, possible examples being diethyl ether, diiscbutyl
ether, methyl tert-butyl ether and diisopropyl ether.

Possible saturated hydrocarbons are unbranched and branched
hydrocarbons which consist of 5 to 10 carbon atoms and are
liquid, possible exawples being pentane, hexane, heptane
and cyclohexane. -

Examples of possible aromatic hydrocarbons are benzene and
alkyl-substituted benzenes, the alkyl substltuents
consisting of 1 to 5 carbon atoms.

This is the repsaaéemm shaet
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Thin | ayer chronatogran1 (chl orof ormi met hanol /1 M sodi um acetate in 25%

ammoni a 70: 20: 10) Rf 0. 30 Exanpl e 5: Hexadecyl

1, 1- dlnethylplperldlnlo 3-vyl phosphat e

Cerr]Herr]NJerr]P (433.616) x Herr] 03
Possible basic substances both for the reaction of the
phosphorus oxychloride with the long-chain alcohol and for
the subsequent conversion to the phosphoric acid diester
are amines, for example aliphatic amines of the formula
NR,R;R;, R,, R, and R, being identical or different and being
hydrogen or C,-C¢~ alkyl, or else aromatic amines such as
pyridine, picoline and quinoline. The basic substance
required for the conversion to the phosphoric acid diester
can be added simultaneously with or else before the amino
alcohol or ammonio alcchol salt.

A solvent is necessary in every case for this reaction,
i.e. if the first reaction step is carried out without a
particular solvent, one must now be added. The wolar ratio
of phosphorus oxychloride to the long-chain alcohol is for
example between 1.5:1 and 0.8:1.

The amino alcohol or the ammonio alcohol salt is for
example used in excess, based on the long-chain alcohol
{({about 1.1 - 1.5 molar excess).

If the reaction of the phosphorus oxychloride with the
long-chain alcochol is carried out in the presence of a
basic substance, the amount of the basic substance is for
example 1 to 3 mol, based on 1 mol of POCl,. The amount of
basic substance used for the subsequent conversion to the
phosphoric acid diester is for example 1 to 5 mol, based on
1 mol.

The temperature of the reaction of phosphorus oxychloride
with the long-chain alcohol is between -30°C and +30°C,
preferably between -15°C and +5°C and especially between
-10°C and -5°C. :

The duration of this reaction is for example 0.5 - 5 hours,
preferably 1 - 3 hours and especially 1.5 - 2 hours. If it

Sheet Has Been eﬁaced This is the replacement shest
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14 10.3 m (0.11 nole) of phosphorus oxychloride are placed in 50 m of
chloroformand cooled to O - 10[err]C 24.2 g (0.10 nole) of n-hexadecanol
are dissolved in 100 m of

4

is carried out in the presence of a basic substance, the
reaction generally proceeds rapidly (about 30 minutes).

The amino alcohol or the ammonio alcohol salt is then added
in portions or all at once. Possible ammonio alcohol salts
are those with mineral acids {(for examplé sulphuric acid,
hydrochloric acid) and also those with organic acids, for
example acetic acid, paratoluenesulphonic acid and the
like. This reaction step takes place in an inert solvent.
Possible solvents here are the same ones as those used for
the reaction of the phosphorus oxychloride with the long-
chain alcohol, in the case where this reaction is carried
out in a solwvent.

The basic substance is then added dropwise, either
dissolved in one of the indicated solvents or without a
solvent. The following are preferably used here as
solvents for the basic substance: halogenated hydrocarbons,
saturated cyclic ethers, acyclic ethers, saturated
hydrocarbons having 5 to 10 carbon atoms, liquid aromatic
hydrocarbons or mixtures of the above-mentioned solvents.

These are the same solvents as those which can be used for
the reaction of the phosphorus oxychloride with the long-
chain alcohol.

The addition of the basic substance raises the temperature.
Care is taken to ensure that the temperature is kept in a
range of between 0°C and 40°C, preferably between 10°C and
30°C and especially between 15°C and 20°C.

The reaction mixture is then stirred at 5°C to 30°C,
preferably 15°C to 25°C {(for example for 1 hour to 40
hours, preferably 3 hours to 15. hours).

The reaction mixture is hydrolyzed by the addition of
water, durlng which the temperature should be kept at

Sheet Has Been Repl This is the replacement shoet
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chloroform 32 m of pyridine are added and the m xture is added dropw se
to the phosphorus oxychl oride solution over one hour, with ice cooling.
After subsequent stirring for half an hour, 39.2 g (0.13 nole) of

3- hydr oxy- 1, 1-di met hyl - piperidiniun1tos%Iate are added in a single portion
and 40 ml of pyrldlne are added dropw se~over 15 mn at roon1tenperature

After stir a’ te M Xt UE€ Q W th
15 m of v@ﬂ%ﬁ*éé |rred or %§€¢,a§P§%%%gé§g mﬁgﬁganwﬁg Clﬁﬁgnso gy gf
mater/netmaaneQ¥BI®Y Isbwes uhs t@randae€ol uti on/ net hanol (1:1), 3%
citric acid/nethanol (1:1) and water/nethanol (1:1). The organic phase is

dried over sodium sul fate and concentrated. The residue is dissolved in 150
nm of 96% @he@Roveereionednbydrelyzingdliguidaecan aigpecpstain

basic substances, such basic substances possibly being
alkali metal and alkaline earth metal carbonates and
bicarbonates.

To complete the hydrolysis, stirring is then continued for
a further 0.5 hour to 4 hours, preferably 1 to 3 hours and
especially 1.5 to 2.5 hours, at 10°C to 30°C, preferably at
15°C to 25°C and especially at 18°C to 22°C.

The reaction solution is then washed with a mixture of
water and alcochols (preferably saturated aliphatic alcohols
having 1 to 4 carbon atoms) which can optionally also
contain a basié substance. The mixing ratio water:alcohol
can be for example between 5 and 0.5, preferably 1 - 3
(v/v).

_Examples of possible basic substances for the washing
liquid are alkali metal and alkaline earth metal carbonates
and bicarbonates, as well as ammonia (for example agqueous
-ammonia). A 3% solution of sodium carbonate in water is
particularly preferred.

The reaction solution can then optionally be washed with an
acid solution. The acid washing is advantageous for
removing basic components of the reaction solution which
have not yet reacted, especially when methyiene chloride is
used as the solvent.

The washing solution consists of a mixture of water and
alcohols. Mixtures of saturated aliphatic alcchols having
1 to'4 carbon atoms are preferred, it optionally being
possible for an acid substance to be present as well. The

This 1s the replacement shest

This Sheet Has Been Replaced
lllllIHIIIlI |||‘ﬂ s 17 100




stirred with Anberlite MB3 ion exchanger. After the ion exchanger has been
filtered off, the filtrate is concentrated and the residue is crystallized
with acetone, filtered off with suction and dried under vacuum over P205.

Yield: 13.5 g (31% El ement al anal ysi s: C H N
cal.c.: 61.17% 11. 16% 3. 10% f ound: 60. 78% 11. 41% 2.87%

mixing ratio water:alcohol can be for example between 5 and’
0.5, preferably 1 - 3 (v/v).

Examples of possible acid substances for the washing liquid
are mineral acids and organic acids, for example
hydrochloric acid, sulphuric acid, tartaric acid or citric
acid. A 10% solution of hydrochlorlc acid in water is
particularly preferred.

This is followed by a further washing with a mixture of
water and alcohols. Mixtures of saturated aliphatic
alcohols having 1 to 4 carbon atoms are preferred, it
optiocnally being possible for a basic substance to be
presént as well., The mixing ratio water:alcochol can be for
example between 5 and 0.5, preferably 1 - 3.

The washed phases are then combined and dried in
conventional manner, after which the solvent is removed
(preferably under reduced pressure, for example at 5 to
100 mbar), optionally after the addition of 150 - 1000 ml,
preferably 300 - 700 ml and especialiy 450 - 550 ml of an
aliphatic alcohol (based on 1 molar part by weight of dry
product) . Preferred alcohols are saturated aliphatic
alcohols with a chain length of 1 to 5 carbon atoms,
particularly preferred alcohols being n-butanol and
isopropanol. The purpose of this alcohol treatment is the
complete removal of residual water and the avoidance of
foaming.

Further purification of the product can be effected for
example by dissolving the crude product in hot ethanol,
filtering off the residue and treating the filtrate with a
mixed bed ion exchanger such as, for example, Amberlite MB3
in ethanolic solution. Any commercially available acid and
basic ion exchangers can be used, simultaneously or
successively, instead of a mixed bed ion exchanger.

This is the replacemnent sheet
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60. 85% 11. 31% 2.86% Thin layer chromatogram
(chl orof orml met hanol /1 M sodi um acetate in 25% amoni a 70:40: 10) Rerr] =
0. 37

7

The solution is then recrystallized from ketones such as,
for example, acetone or methyl ethyl ketone; digestion with
the above solvents is sufficient in some cases. It may be
convenient to purify the products by column chromatography
or flash chromatography on silica gel using mixtures of
chloroform, methylene chloride, methanol.and 25% ammonia
solution, for example, as the eluent.

Process variant B consists of the subsequent alkylation of
products which are obtainable by process A using amino
alcohols. Methyl p-toluenesulphonate or dimethyl sulphate
are examples of alkylating agents which can be used.
Possible solvents are those which have been mentioned
above.

Alkali metal carbonates are examples of basic substances

used. The reaction is carried out at elevated temperature,
for example at the boiling point of the solvents.

uliiiil‘li‘iiu“ﬁfi‘m‘ﬁ““
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15 Exanpl e 6: Cctadecyl 1, 1-dinmethyl piperidinio-3-yl phosphat e
CerrJ]Herr]NdJerr]P (461.670) x [err]H err]O This is prepared

anal ogously to Exanple 5 from10.3 m (0.11 nole) of phosphorus
oxychloride, 27.0 g (0.10 nole) of octaded®nol, 32 + 40 ml of pyridine and

39.2 g (0.13 nole) of 3-hydroxy-1,1- d|nethylplperldlnlun1tosylate
Examples:

Example 1: Name (IUPAC nomenclature)
4- { {({Octadecyloxy) hydroxyphosphenyl) oxy) -
1,1-dimethylpiperidinium hydroxlde internal
salt

Abbreviated name:
Octadecyl 1,1l-dimethylpiperidinio-4-yl
phosphate

C,sH,NO,P (461.66) - 4H,0
Preparation wvariant A:

10.3 ml (0.11 mol) of phosphorus oxychloride are placed in
100 ml of chloroform and cooled to 5 - 10°C. A solution of
27.0 g {(0.10 mol) of 1l-octadecanol -in 100 ml of chloroform
and 35 ml of pyridine is added dropwise over 30 min, with
stirring. After subsequent stirring for 30 min at

5 - 10°C, 39.1 g (0.13 mol) of 4-hydroxy-1,1-dimethyl-
piperidinium tosylate are added in a single portion. After
the addition of 40 ml of pyridine and 30 ml of DMF, the
mixture is stirred for 24 h at room temperature. It is
then hydrolyzed with 15 ml of water and subsequently
stirred for 30 min and the organic phase is washed with

200 ml each of water/ methanol (1:1), 3% Na,CO,/methanol
(1:1) and finally water/methanocl (1:1). The organic phase
is doncentrated,.the residue is dissolved in 300 ml of hot
ethanocl and the solution is filtered after cooling. The
filtrate is stirred with 80 g of Amberlite MB3 ion
exchanger, the mixture is filtered and the filtrate is
concentrated. The residue is recrystallized from 300 ml of
methyl ethyl ketone, filtered off with suction and dried
under vacuum over P,0,.

is Sheet Has Been R eﬂ This is the replacement sheet
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Yield: 18.7 g (40% El emrent al anal ysi s: C H

N cal c.: 63. 80% 11. 35% 2.98% f ound: 63. 38% 11. 72%
2.63% 63. 61% 11. 98% 2.61%
9

Yield: 4.71 g (10%)

Elemental analysis:

C H N
calc.: 65.26% 11.63% 2.62%
found: 64.38% 11.61% 2.73%

65.04% 11.80% 2.78%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

R = 0.17

(1-butanol/glacia1 acetic acid/water 40:10:10)

R, = 0.12

Melting point: 270 - 271°C .(decomposition)

Preparation variant B:

20.1 ml (0.22 mol).of phosphorus oxychloride are placed in
100 ml of methylene chloride and cooled to 5 - 10°C and a
solution of 54.1 g (0.20 mol) of octadecanol in 400 ml of
methylene chloride and 70.5 ml of pyridine is added over

30 min, with stirring. After subsequent stirring for one
hour, 29.9 g (0.26 mol) of 4-hydroxy-l-methylpiperidine in
80 ml of pyridine are added dropwise. After stirring for

3 h at 10°C, the mixture is hydrolyzed with 30 ml of water
while being cooled with ice and is subsequently stirred for
one hour. The organic phase is washed with 200 ml each of
water/methanol (1:1), 3 percent hydrochloric acid/ methanol
(1:1) and water/wethanol (1:1). The organic phase is dried
over Na,SO, and concentrated until turbidity appears, and

1 1 of methyl ethyl ketone is added. The crystals are
recrystallized from 1 1 of methyl ethyl ketone, filtefed
off with suction and drxed under vacuum over P,0;.

s Sheet Has Been R This is the replacement sheet ~
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Thin | ayer chromatogram (chl oroform nethanol/1 M sodium acetate in 25%
ammoni a 70:40:10) Rerr] = 0.35 Exanpl e 7: Hexadecyl

(1, 1- di net hyl pi peri di ni o-2-yl) et hyl phosphat e
Cerr]Herr]NJerr]P (447.643) x [err]H a&Or] O

Yield: 54.1 g (60%) of octadecyl l-methylpiperidinio-
4-yl phosphate

98.1 g (0.22 mol) of octadecyl l-methylpiperidinio-4-yl
phosphate are suspended in 500 ml of absolute ethanol and
heated to boiling. Under reflux, a total of 71.8 g (0.39
mol) of methyl p-toluenesulphonate and 26.5 g (0.19 mol) of
potassium carbonate are added altermately in eight portions
over 2 h., When the addition is complete, the mixture is
refluxed for a further hour. After cooling, it is
filtered, the filtrate is concentrated to half and 150 g of
moist Amberlite MB3 ion exchanger are added to the
solution. After stirring for two hours, the mixture is
filtered with suction over kieselguhr/activated charcoal
and the filtrate is concentrated and crystallized with
acetone. The c¢rystal cake is recrystallized from wmethyl
ethyl ketone and dried under vacuum over P,0O;.

Yield: 46.1 g (46%) of octadecyl 1,1-dimethylpiperidinio-
4-yl phosphate

Elemental analysis:

- C H N
cale.: 65.26% 11.63% 2.62%
found: 65.18% 11.62% 2.68%

65.07% 11.71% 2.70%

Melting point: 271 - 272°C (decomposition)

Example 2: Hexadecyl piperidinio-4-yl phosphate

C,;H, NO,P (405.558)

M e e
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This is prepared anal ogously to Exanple 5 from10.3 ml (0.11 nole) of
phosphorus oxychloride, 24.2 g (0.10 nole) of hexadecanol, 32 + 40 m of
pyridine and 41.0 g (0.13 nole) of 2-hydroxynethyl -1, 1-di met hyl pi peri di ni um

tosyl at e.

Yield: 22.9 g (51% 11

7.1 ml (77 mmol) of phosphorus oxychloride are dissolved in
50 ml of dry tetrahydrofuran and, after cooling to

5 - 10°C, a solution of 17 g (70 mmol) of hexadecanol and
48 ml of triethylamine in 150 ml of tetrahydrofuran is
added dropwise, with stirring. When the addition is
complete, the mixture is subsequently stirred for 30 min in
an ice bath and then left to warm up to room temperature.
10.1 g (100 mmol) of 4-piperidinocl are dissolved in 100 ml
of tetrahydrofuran and mixed with 17 ml of triethylamine
and the mixture is added dropwise to the reaction solution,
with stirring, so that the temperature does not ‘exceed
40°C. When the addition is complete, the mixture is
refluxed for one hour. While still hot, the solution is
separated from the ériethylammonium chloride by filtration
and, after cooling, is poured into an ice/2 M hydrochloric
acid mixture, with stirring. The product obtdined on
cooling in a refrigerator is taken up in metﬁylene

‘chloride, dried over MgSO,, concentrated and chromatographed

on silica gel with methylene chloride/methanol/ 25% ammonia

- (70:30:5). The product fractions are combined and

concentrated. After recrystallization from methanol, the
product is dried under vacuum over P,0;.

Yield: 10.0 g (35%)

Elemental analysis:

C H N
cale.: 62.19% 10.94% 3.45%
found: 65.15% 11.14% 3.54%
62.41% 11.19% 3.34%

Thin layer chromatogram: .
(chloroform/methanocl/25% ammonia 70:20:10)

Re = 0.42
(1-butanol/glacial acetic acid/water 40:10:10)
R, = 0.33 '

cet Has Been“m Thig is {he replacement shost
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El emrent al anal ysi s: C H N cal c.: 63. 13%

11. 26% 3. 07% f ound: 63. 69% 11. 73% 3. 04% 63.75%
11. 71% 3.04% Thin layer chromatogram (chlorofornf nethanol/1 M sodi um
acetate in 25% ammoni a 12

Example 3: Hexadecyl 1,1-dimethylpiperidinio-4-yl
phosphate

C,sH,,NO,P (461.64) - H,0

5.7 g (14 mmol) of hexadecyl piperidinio?4-yl phosphate are
dissolved in 100 ml of methanol and mixed with 11.6 g

(84 mmol) of potassium carbonate. 4.0 ml (42 mmol) of
dimethyl sulphate are added dropwise over 30 min, with
thorough stirring. The mixture is subsequently stirred for
4 h at 40°C, cooled, filtered and concentrated. The
residue is digested with acetone and, after filtration with
suction, is dissolved in 100 ml of 96% ethanol. 15 g of
Amberlite MB3 ion exchanger are added and the mixture is
stirred for 3 h. After filtration, the filtrate is
concentrated and recrystallized twice from methyl ethyl
ketone. The crystals are dried under vacuum over P,0,.

Yield: 3.70 g (61%)

Elemental analysis:

C H N
calc.: 61.17% 11.16% 3.10%
found: 60.83% 11.14% 2.99%
60.92% 11.26% 3.00%

Thin layer chromatogram:
(chloroform/methanol/25% ammonia 70:20:10)

Rt = 0.28
(1-butanol/glacial acetic acid/water 40:10:10)
R, = 0.13

Melting point: 230°C (decomposition}

This Sheet Has Been Ri Iaced This is the repi'acemerﬁ shioet
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70:40:10) Rerr] = 0.47 Exanpl e 8: Cctadecyl

(1, 1-di net hyl pi peridinio-2-yl)nmethyl phosphat e
CerrJHerr]NJerr]P (475.697) x [err]H err]O This is prepared

anal ogously to Exanple 5 from10.3 m (0.8l nole) of phosphorus
oxychloride, 27.0 g (0.10 nole) of octadecanol, 32 + 40 ml of pyridine and
41.0 g (0. 1Bxample 4: Erucyl 1,1-dimethylpiperidinio-4-yl phosphate

C,HNO,P (515.765) - H,0

10.3 ml (0.11 mol) of phosphorus oxychloride are placed in
50 ml of chloroform, and a solution of 32.5 g (0.10 mol) of
erucyl alcohol and 32 ml of pyridine in 100 ml of
chloroform is added dropwise at 5 - 10°C. After subsequent
stirring for half an hour, 39.1 g (0.13 mol) of 4-hydroxy-
1,1-dimethylpiperidinium tosylate are added in a single
portion. After the dropwise addition of 40 ml of pyridine,
the mixture is left to warm up to room temperature and
stirred for 3 h. It is then hydrolyzed with 15 ml of
water, subsequently stirred for half an hour and washed
with 100 ml each of water/methanol (1:1), 3% sodium
carbonate solution/methanol (1:1), 3% citric acid/methanol
(1:1) and water/methancl (1:1). The residue obtained after
concentration of the organic phase-'is digested with acetone
and then dissolved in 150 ml of 96% ethanol. This solution
is stirred for 3 h with 20 g of Amberlite MB3 ion exchanger
and filtered over kieselguhr to give a clear solution.

This is concentrated and  chromatographed on silica gel with
chloroform/ methanol/25% ammonia 70:40:10. The product
fractions are combined and concentrated to dryness under
vacuum.

eet Has Been Reﬂlaced
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nmol e) of 2-hydroxynethyl -1, 1-di met hyl pi peri di ni um t osyl at e. Yield: 23.9 ¢

El enent al anal ysi s: C H N cal c.:
11. 44% 2. 89% f ound: 64. 50% 11.61% 2.67%
11. 49% 2. 77% 14

Yield: 4.4 g (9%)

Elemental analysis:

C H N
calc.: 65.26% 11.63% 2.62%
found: 64.38% 11.61% 2.73%
65.04% 11.80% 2.78%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:20:10)

R, = 0.30

Example'S: Hexadecyl 1,1-dimethylpiperidinio-3-yl
phosphate
C,3H,NOP (433.616) + H,0

10.3 ml (0.11 mol) of phosphorus oxychloride are placed in
50 ml of chloroform and cooled to 0 - 10°C. 24.2 g

{0.10 mol) of n-hexadecanocl are dissolved in 100 ml of
chloroform, 32 ml of pyridine are added and the mixture is
added dropwise to the phosphorus oxychloride solution over
one hour, with ice cooling. After subseguent stirring for
half an hour, 39.2 g (0.13 mol) of 3-hydroxy-1,1-dimethyl-
piperidinium tosylate are added in a single portion and

40 ml of pyridine are added dropwise over 15 min at room
temperature. After stirring for 16 h at room temperature,
the mixture is hydrolyzed with 15 ml of water, stirred for
half an hour and washed with 100 ml each of water/ methanol
(1:1), 3% sodium -carbonate solution/ methanol (1:1).,

3% citric acid/methanol (1:1) and water/ methanol (1:1).
The organic phase is dried over sodium sulphate- and
concentrated. The residue is dissolved in 150 ml of 96%
ethanol, the solution is filtered and the filtrate is
stirred with Amberllte MBB ion exchanger. After the ion

is Sheet Has Been Replaced Thig is the raplacerment shiest
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Thin | ayer chromatogram (chl oroform nethanol/1 M sodium acetate in 25%
ammoni a 70:40:10) Rf = 0.47 17

15

exchanger has been filtered off, the filtrate is
concentrated and the residue is crystallized with acetone,
filtered off with suction and dried under vacuum over P,0;.

Yield: 13.5 g (31%)

Elemental analysis:

c H N
calc.: 61.17% 11.16% 3.10%
found: 60.78% 11.41% 2.87%
60.85% 11.31% 2.86%

Thin layer chromatogram:

(chloroform/methancl/1 M sodium acetate in 25% ammonia
70:40:10) '

R = 0.37

This Sheet Has Been REﬂ
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Exanpl e 9: Hexadecyl (1, 1-dinethyl pi peridinio-3-yl)nethyl

phosphat e CerrJ]Herr]NOerr]P (447.643) x 1Herr]O This is
prepared anal ogously to Exanple 5 from10.3 m (0.11 nole) of phosphorus
oxychloride, 24.2 g (0.10 nole) of hexadeggnhol, 32 + 40 nml of pyridine and
41.0 g (0.13 nole) of 3-hydroxynethyl -1, 1-di nmet hyl pi peridi ni umtosyl ate.
Yield: 17.2 Bxg 6: Octadecyl 1,1- dlmethylplpern.dlnlo 3-yl

phosphate

C,sH;,NO,P (461.670) - Y%H,0
This is prepared analogously to Example 5 from 10.3 ml
(0.11 mol) of phosphorus oxychloride, 27.0 g (0.10 mol) of
octadecanol, 32 + 40 ml of pyridine and 39.2 g (0.13 mol)
of 3-hydroxy-1,l-dimethylpiperidinium tosylate.

Yield: 18.7 g (40%)

Elemental analysis:

c H N

calc.: 63.80% 11.35% 2.98%
found: 63.38% 11.72% 2.63%
63.61% 11.98% 2.61%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acét‘ate in 25% ammonia
70:40:10)

R, = 0.35

Sheet Has Been Replaced
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El emrent al anal ysi s: C H N cal c.: 61.91%

11. 26% 3. 01% f ound: 62. 32% 12.21% 2. 86% 61. 79%

11. 96% 2.98% Thin layer chromatogram (chl orof orm nethanol/1 M sodi um
acetate in 25% ammoni a 70:40:10) Rf = 0.29

Example 7: Hexadecyl (1,1-dimethylpiperidinio-2-y1)
methyl phosphate

C,HsNOP (447.643) - ¥H,0
This is prepared analogously to Example 5 from 10.3 ml
(0.21 mol) of phosphorus oxychloride, 24.2 g (0.10 mol) of
hexadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13 mol)
of 2-hydroxymethyl-1,1-dimethylpiperidinium tosylate.

Yield: 22.9 g (51%)

Elemental analysis:

c H N
calc.: 63.13% 11.26% 3.07%
found: 63.69% 11.73% 3.04%
63.75% 11.71% 3.04%

Thin layer chromatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Re = 0.47

T
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Exanpl e 10: Cctadecyl (1, 1-dinethyl piperidinio-3-yl)nethyl

phosphat e Cerr]Rerr]NOerr]P (475. 697) x Herr]O This is

prepared anal ogously to Exanple 5 from10.3 mi (0.11 nole) of phosphorus

oxychloride, 27.0 g (0.10 nole) of octadaganol, 32 + 40 m of pyridine and

41.0 g (0.13 nole) of 3-hydroxynet hyI 1, 1-di met hyl pi peri di ni um t osyl at e.
Example 8: Octadecyl (1,1 dlmethylplperldlnlo ~2-yl)

methyl phosphate

C,eH NO,P (475.697) - HH,0
This is prepared analogously to Example 5 from 10.3 ml
(0.11 mol) of phosphorus oxychloride, 27.0 g (0.10 mol) of
octadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13 mol)
of 2-hydroxymethyl-1,1l-dimethylpiperidinium tosylate.

Yield: 23.9 g (50%)

Elemental analysis:

C H N
calc.: 64.43% 11.44% 2.89%
- found: 64.50% 11.61% 2.67%
64.11% 11.49% 2.77%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10) . ' I:

R, = 0.47

il
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Yield: 16.7 g (35% 18 El enent al
anal ysi s:

19

Example 9: Hexadecyl (1,1-dimethylpiperidinio-3-y1)
methyl phosphate

C, HNOP (447.643) + 1H0
This is prepared analogously to Example 5 from 10.3 ml
(0.11 mol) of phosphorus oxychloride, 24.2 g (0.10 mol) of
hexadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13 mol)
of 3-hydroxymethyl-1,1-dimethylpiperidinium tosylate.

Yield: 17.2 g (39%)

Elemental analysis:

c H _ N
calc.: 61.91% 11.26% 3.01%
found: 62.32% 12.21% . 2.86%

61.79% 11.96% 2.98%

Thin layer chromatogram:

(chloroform/methanol/l M sodium acetate in 25% ammonia
70:40:10)

Re = 0.29

is Sheet Has Been rilaced
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C H N cal c.: 63. 25% 11. 43% 2.84% f ound:
62. 98% 12.21% 2. 76% 63. 67% 12. 47% 2.80% Thin
| ayer chromatogram (chlorofornm methanol/1 M sodium acetate in 25% anmoni a
70:40:10) Rf = 0.30 Exanpl e 11: Tetradeoyl
1, 1- di et hyl hexahydr oazepi ni o- 4-yl
Example 10: Octadecyl (1,1-dimethylpiperidinio-3-yl)

methyl phosphate

C,¢H,NO,P (475.697) * H,0
This is prepared analogously to Example 5 from 10.3 ml
{0.11 mol) of phosphorus oxychloride, 27.0 g (0.10 mol) of
octadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13 mol)
of 3-hydroxymethyl-1,1-dimethylpiperidinium tosylate.

Yield: 16.7 g (35%)

Elemental analysis:

c H N
calc.: 63.25% 11.43% 2.84%
found: 62.98% 12.21% 2.76%
i 63.67% 12.47% 2.80%

Thin layer chromatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
" 70:40:10)

R, = 0.30

ﬂi‘iiiii‘fiiilfﬂti‘ ||ﬂi||
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phosphat e CerrJHerr]NJerr]P (419.54) x Herr]O This is

. prepared anal ogously to Exanple 5 from9.6 g (45 mmol e) of tetradecanol,
4.6 M (50 mmol e) of phosphorus oxychloride, 10 + 20 ml of pyridine and
21.3 g (67.5 mmol e) of hydroxy-1, 1-di net byl hexahydr oazepi niumtosylate. It.
Is. purified by flash chromat ography on silica gel with nethylene

chl ori de/ nBxeammil e 2626 aTabpadedl4Q, 10dimethylhexahydroazepinio-

4-yl phosphate
C,,H,,NO,P (419.54) - H,0

This is prepared analogously to Example 5 from 9.6 g

(45 mmol) of tetradecanol, 4.6 ml (50 mmol)} of phosphorus
oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmol)
of hydroxy-1,l-dimethylhexahydroazepinium tosylate. It is
purified by flash chromatography on silica gel with
methylene chloride/methanol/ 25% ammonia 70:40:10.

Yield: 2.70 g (15%) -

Elemental analysis:

c H N
calc.: 60.40% 11.05% 3.20%
found: 60.47% 11.29% 3.63%
60.78% 11.52% 3.68%

Thin layer chrowmatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

R, = 0.30

(1-butanol/glacial acetic acid/water 40:10:10)

Re = 0.08

This Sheet Has Been Re;i
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Yield: 2.70 g (15% El ement al anal ysi s: C H
N calc.: 60. 40% 11. 05% - 3.20% f ound: 60. 47% 11. 29%
3. 63% 60. 78% 11.52% 3.68% Thin layer chronatogram
(chlorof orm met hanol /1 M sodium acetate ,f 25% anmoni a

Example 12: Hexadecyl 1,1l-dimethylhexahydroazepinio-
4-yl phosphate

C,H,NO,P (445.62)

This is prepared analogously to Example 5 from 10.8 g

(45 mmol) of hexadecanol, 4.6 ml (50 mmol) of phosphorus
oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmol)
of 4-hydroxy-1,l-dimethylhexahydroazepinium tosylate. It
is purified by flash chromatography on silica gel with
methylene chloride/methanol/ 25% ammonia 70:30:10,

Yield: 5.0 g (25%)

Elemental analysis:

C H N
calc.: 64.69% 10.86% 3.14%
found: 63.90% 11.54% 3.22%
64.08% 11.59% 3.24%

Thin layer chromatogram:
(chloroform/methanollzs% ammonia 80:2S: 5)

(1-butanol/g1acia1 acetic acid/water 40:10:10)
R, = 0.10

Melting point: >250°C (decomposition)

This Sheet Has Been
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70:40:10) Rerr] = 0.30 19
(1-butanol /gl acial acetic acid/water 40:10:10) Rf = 0.08

23

Example 13: Octadecyl 1,1l-dimethylhexahydroazepinio-
4-yl phosphate

C.eHs NOP (475.695) - ¥H,0

This is prepared analogously to Example 5 from 12.1 g

(45 mmol) of octadecanol, 4.6 ml (50 mmol) of phosphorus
oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmol)
of 4-hydroxy-1,1-dimethylhexahydroazepinium tosylate. It
is purified by flash chromatography on silica gel with
methylene chloride/methanol/ 25% ammonia 70:30:10.

Yield: 5.5 g (26%)

Elemental analysis:

C H . N
calc.: 64.43% 11.44% 2.89%
found: 64.54% 11.64% 2.82%
64.66% 11.58% 2.64%

Thin layer chrbmatogram:'

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Re = 0.22

Melting point: >250°C (decomposition)’

Sheet Has Been Reﬂlaoed
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Exanpl e 12: Hexadecyl 1, 1-di nethyl hexahydroazepi ni o-4-yl

phosphat e

Cerr]JHerr]NJerr]P (447.64) This is prepared

anal ogously to Exanple 5 from 10.8 g (45 mml e) of hexadecanol, 4.6 m (50
mol e) of phosphorus oxychloride, 10 + 20,4 of pyridine and 21.3 g (67.5
mol e) of 4-hydroxy-1, 1-di net hyl hexahydr oazepi nium tosyl-ate. It is
purified by Eidaaglechaomatigr gRbytadeenyda 194/-ddidthylhexahydro

azepinio-4-yl phosphate
C,¢Hs,NO,P (473.679) * H,0

This is prepared analogously to Example 5 from 12.1 g

{45 mmol) of cis-A%-octadecenol, 4.6 ml (Sb mmol) of
phosphorus oxychloride, 10 + 20 ml of pyridine and 21.3 g
{67.5 mmol) of 4-hydroxy-1,1-dimethylhexahydroazepinium
tosylate. It is purified by flash chromatography on silica
gel with methylene chloride/ methanol/25% ammonia 70:30:10.

Yield: 4.5 g (21%)

Elemental analysis:

C H : N
calc.: 63.51% 11.07% 2.85%
found: 64.05% 11.21% 3.10%
63.80% 11.06% .3.06%

Thin layer chromatogram:
{chloroform/methanol/25% ammonia 70:40:10)

R, = 0.28
(1-butanol/glacial acetic acid/water 40:10:10)
R, = 0.10

T
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met hyl ene chl ori de/ met hanol / 25% ammoni a 70: 30: 10. Yield: 5.0 g (25%

El enent al anal ysi s: C H N cal c.: 64. 69%
10. 86% 3. 14% f ound: 63. 90% 11. 54% 3.22% 64. 08%
11. 59% 3.24% 25

Example 15: Eicosyl 1,1-dimethylhexahydroazepinio-4-yl
phosphate

C,eHe NO,P (503.754) - H,0

This is prepared analogously to Example 5 from 13.4 g

(45 mmol) of eicosanol, 4.6 ml (50 mmol) of phosphorus
oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmol)
of 4-hydroxy-1,1-dimethylhexahydroazepinium tosylate. It
is purified by flash chromatography on silica gel with
methylene chloride/methanol/ 25% ammonia 70:30:10.

Yield: 5.7 g (25%)

Elemental analysis:

Y H N
” calc.: 64.46% 11.59% 2.68%
found: 63.51% 11.48% 2.95%
64.00% 11.79% 2.91%

" Thin layer chromatogram:
(chloroform/methanol/25% ammonia 70:40:10)
Re = 0.12
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Thin |l ayer chromatogram (chl orof orm met hanol /25% amoni a 80: 25:5) R err] =
0.10 (1-butanol/glacial acetic acid/ water 40:10:10) Rerr] = 0.10 Mel ting
poi nt: >250[err] C (deconposition) Exanpl e 13: Cct adecyl
1, 1- di met hyl hexahydr oazepi ni o- 4-yl 26 phosphat e
Example 16: Erucyl 1,1l-dimethylhexahydroazepinio-4-yl
phosphate

CyoHgoNO,P (529.789) - H,0

This is prepared analogously to Example 5 from 16.2 g

{50 mmol) of erucyl alcohol, 5.1 ml (55 mmol) of phosphorus
oxychloride, 18 + 30 ml of pyridine and 20.5 g (65 mmol) of
4-hydroxy-1,1-dimethylhexahydroazepinium'tosylate. It is
purified by flash chromatography on silica gel with
methylene chloride/methancl/ 25% ammonia 70:30:10.

Yield: 4.1 g (15%)

Elemental analysis:

s H N
calc.: 65.78% 11.41% 2.56%
found: 65.76% 12.01% 2.97%

65.82% 11.63% 2.96%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Re = 0.30

T m‘in
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Clerr]Herr]NJerr]P (475.695) x [err]Herr]O
20 This is prepared anal ogously to Exanple 5 from 12.1 g (45 mmol e) of
octadecanol, 4.6 m (50 muol e) of phosphorus
27
Example 17: Octadecyl 1,1-dimethylpyrrolidinio-3-yl
phosphate

C,H, NOP (447.643) - ¥H0

This is prepared analogously to Example 5 from 3.25 g
(12 mmol) of octadecanol, 1.21 ml (13 mmol) of phosphorus
oxychloride, 3.7 + 4.8 ml of pyridine and 4.31 g (15 mmol)
of hydroxy-1,1-dimethylpyrrolidinium tosylate. The crude
product is purified by dissolution in 96% ethanol and
treatment with Amberlite MB3 ion exchanger.

Yield: 1.31 g (25%)

Elemental analysis:

C H N
calc.: 63.13% 11.26% 3.07%
found: 62.99% 11.28% 2.80%
62.74% 11.27% 2.89%

Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia

70:40:10)
R, = 0.25

This Sheet Has Been R |
{T lIﬁII This i e rapiscament hos
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oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 nmol e) of
4- hydr oxy- 1, 1- di met hyl hexahydr oazepi niumtosylate. It is purified by flash

chr.omat ography on silica gel

wi th et hyl ene chl ori de/ net hanol / 25% armmoni a

70: 30: 10. Yield: 5.5 g (26% El enent &g anal ysi s: C

H N cal c.: 64. 43%

11. 44% 2. 89%

Example 18: Hexadecyl 2-(1,1l-dimethylpyrrolidinio-
2-yl)ethyl phosphate

C,.HsNOP (447.643) - H,0

This is prepared analogously to Example 5 from 9.21 g

(38 mmol) of hexadecanol, 3.9 ml (42 mmol) of phosphorus
oxychloride, 13 + 16 ml of pyridine and 15.8 g (50 mmol) of
2-(2-hydroxyethyl) -1, 1-dimethylpyrrolidinium tosylate. It
is purified by dissolution in 96% ethanol and treatment
with Amberlite MB3 ion exchanger.

Yield: 6.0 g (35%)

Elemental analysis:

C
calc.: 61.91%
found: 61.82%
61.93%

H. N
11.26% 3.01%
11.69% 3.21%
11.86% 3.28%

Thin layer chromatogram:’
(chloroform/methancl/1 M sodium acetate in 25% ammonia

70:40:10)
R£ = 0.38

eet Has Been Reilaced
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Date: 1 2 AUG w



f ound: 64. 54% 11. 64% 2.82% 64. 66% 11.58% 2. 64%
Thin layer chromatogram (chloroforn nmethanol/1 M sodium acetate in 25%
anmoni a 70:40:10) Rerr] = 0.22 Mel ting point: >250[err] C (deconposition)
Exanple 14: Cis-[err]-octadecenyl 1, 1-di m=d hyl hexahydro-

Example 19: Octadecyl 2-(1,1-dimethylpyrrolidinio-

2-yl)ethyl phosphate
C,Hs NOP (475.697) - %H,0

This is prepared analogously to Example 5 from 10.3 g

(38 mmol) of octadecanol, 3.9 ml (42 mmol) of phosphorus
oxychloride, 13 + 16 ml of pyridine and 15.8 g (50 mmol) of
2- (2-hydroxyethyl) -1, 1-dimethylpyrrolidinium tosylate. It
is purified by dissolution in 96% ethanol and treatment
with Amberlite MB3 ion exchanger.

Yield: 7.8 g (43%)

Elemental analysis:

¢ H : N

calc.: 64.43% 11.44% 2.89%
found: 64.69% 11.77% 2.64%
64.84% 11.88% 2.69%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Re = 0.35

“ﬁiiiim’i‘iilﬁiﬂ“uﬁn

This is the replacement sheet
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azepi ni o- 4-yl
Herr]O
of cis-[err]-octadecenol,

phosphat e

Cerr]JHerr]NJerr]P (473.679) X

20 M of pyridine and 21.3 g (67.5 mmol e)3@f

4- hydr oxy- 1, 1- di met hyl hexahydr oazepi ni um t osyl at e.

This is prepared anal ogously to Exanple 5 from12.1 g (45 mmol e)
4.6 M (50 mmol e) of phosphorus oxychl ori de,

10 +

It is purified by flash

chromat ogr afiixamml esi2dd c Hegeadeeyh (Bf bydtmetnplpyirdol fginasoR $3% anmoni a
methyl phosphate

70: 30: 10.

C3H NOP (433.616)

%H,0

This is prepared analogously to Example 5 from 9.21 g
(38 mmol) of hexadecanol, 3.9 ml (42 mmol) of phosphorus
oxychloride, 13 + 16 ml of pyridine and 15.1 g (50 mmol) of

2-hydroxymethyl-1,1-dimethylpyrrolidinium tosylate.

it is

purified by dissolution in 96% ethanol and treatment with
Amberlite MB3 ion exchanger.

Yield: 8.3 g (51%)

Elemental analysis:

) c H
calc.: 62.41% 11.16%
found: 62.09% 11.48%
62.25% 11.66%

' Thin layer chroﬁatogram:
(chloroform/methanol/1 M sodium acetate
. 70:40:10)

Rf = 0.33

3.16%
3.01%
3.09%

in 25% ammonia

This Sheet Has Been

T

This is the replacement sheet
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Yield: 4.5 g (21% 21 El enent al

anal ysi s:

31

Example 21: Octadecyl (1,1-dimethylpyrrolidinio-2-y1l)
methyl phosphate

CosH,NOP (461.67) + ¥H,0

This is prepared analogously to'Bxample 5 from 10.3 g

(38 mmol) of octadecanol, 3.9 ml (42 mmol) of phosphorus
oxychloride, 13 + 16 ml of pyridine and 15.1 g (50 mmol) of
2-hydroxymethyl-1,1-dimethylpyrrolidinium tosylate. It is
purified by dissolution in 96% ethanol and treatment with
Amberlite MB3 ion exchanger. '

vield: 9.0 g (52%)

" Elemental analysis:

c H N
calc.: 63.80% 11.35% 2.98%
found: 63.13% . 11.57% 2.84%

63.55% 11.66% 2.82%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

R, = 0.35

This Sheet Has Been Replaced s i tho ren -
Wi~ -

Date




C H N cal c.: 63. 51% 11. 07% 2.85% f ound: 64. 05%
'11. 21% 3.10% 63. 80% 11. 06% 3.06% Thin | ayer
chromat ogram (chl or of or m et hanol / 25% amoni a 70: 40: 10) Rlerr] = 0. 28
(1-butanol /gl acial acetic acid/water 40:H3% 10) Rerr] = 0.10 Exanpl e 15
Ei cosyl 1, 1-di net hyl hexahydr oazepi ni o-4-vyl

Example 22: Hexadecyl 1l-methylquinuclidinio-

3-yl phosphate
C,HNOP (445.64) - 1.5 H,0

2.7 ml (30 mmol) of phosphorus oxychloride are dissolved in
25 ml of chloroform and coocled to 5 - 10°C and a solution
of 6.4 g (26 mmol) of hexadecanol and 10 ml of pyridine in
50 ml of chloroform is added dropwise over one hour. After
subsequent stirring for half an hour at room temperature, a
solution of 4.5 g (35 mmol) of 3-hydroxyquinuclidine and

5 ml of pyridine in 10 ml of chloroform is added. After
stirring for 5 h at room temperature, the mixture is
hydrolyzed with 15 ml of water and subsequently stirred for
half an hour. It is then washed twice with 100 ml of
water/methanol (1:1) and the organic phase is dried over
magnesium sulphate and concentrated to dryness. The
residue is chromatographed on silica gel with methylene
chloride/methanol 80:25 and then methylene chloride/
methanol/25% ammonia 80:25:5. The product fractions are
purified, evaporated to dryness and crystallized with
acetone. . The crystals are dried under vacuum over P,O..

Yield: 4.95 g (44%) of hexadecyl-quinuclidinio-3-yl
phosphate

This Sheet Has Been Replaced

|||||I|HI|I||IIIHI| i .0 eiacoman e
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phosphat e CerrJHerr]NJerr]P (503.754) x Herr]O This is
prepared anal ogously to Exanple 5 from 13.4 g (45 mmol e) of eicosanol, 4.6
m (50 mml e) of phosphorus oxychloride, 10 + 20 mM of pyridine and 21.3 g
(67.5 mmol e) of 4-hydroxy-1, 1-di net hyl hexﬂwdroazepi niumtosylate. It is
purified by flash chromat ography on silica gel with nethyl ene

chlori de/ me;kr.]ggobj %i%’%f“mﬁ [£43 ?fpéigz-pdecyl' quinuclidinio-3-y1
phosphate are dissolved in 30 ml of methanol, 13.7 g
(69 mmol) of potassium carbonate and 8.5 ml of water are
added and a solution of 3.3 ml (35 mmol) of dimethyl
sulphate in 5 ml of methanol is added dropwise, with
thorough stirring. After stirring for 14 h at room
temperature, the inorganic salts are filtered off, the
filtrate is concentrated to dryness and the residue is
taken up in methylene chloride. After filtration, the
filtrate is chromatographed on silica gel with methylene
chloride/methanol/25% ammonia 70:30:5. The product
fractions are combined, evaporated to dryness and stirred
with acetone until crystallization occurs. The crystals
are dried under vacuum over P,0;.

Yield: 2.7 g (49%)

Elemental analysis:

o H N
calc.: 60.99% 10.88% 2.96%
found: 61.38% 11.04% 3.29%
61.46% 11.22% 3.25%

Thin layer chromatogram:
(chloroform/methanol/25% ammonia 70:40:10)
R, = 0.44

This Sheet Has Been Reﬂlaced

[T

This is the replacement sheet
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Yield: 5.7 g (25% El ement al anal ysi s: C H

N cal c.: 64. 46% 11.59% 2. 68% f ound: 63. 51% 11. 48%
2.95% 64. 00% 11. 79% 2.91% Thin | ayer chromatogram
(chl or of or mf et hanol / 25% anmmoni a 70: 40: 1034

Example 23: Octadecyl l-methylquinuclidinio-
3-yl phosphate

C,H,NO,P (473.68) - 2H,0

This is prepared analogously to Example 5 from 18.3 g

{67.5 mmol) of octadecanol, 7.0 ml (75 mmol) of phosphorus
oxychloride, 18 + 20 ml of pyridine and 28.3 g (90 mmol) of
3-hydroxy-1l-methylquinuclidinium tosylate. It is purified
by dissolution in 96% ethanol and treatment with Amberlite
MB3 ion exchanger.

Yield: 18.4 g (57%)

Elemental analysis:

o H N

calc.: 61.27% 11.07% 2.75%
found: 61.27% 10.91% 2.45%
61.95% 11.23% '2.51%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

R, = 0.37

(1-butanol/glacial acetic ac1d/water 40:10:10)

Re = 0.13

This Sheet Has Been Reill This is {he repiacement sheet
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Rf = 0.12 22 Exanple 16: Erucyl
1, 1- di net hyl hexahydr oazepi ni o- 4-yl phosphat e

35

Example 24: Hexadecyl 1,l-dimethyltropanio-4-yl phosphate
C,sHsoNO,P (459.654) *© H,0

This is prepared analogously to Example 5 from 12.1 g

{50 mmol) of hexadecanol, 5.1 ml (55 mmol)} of phosphorus
oxychloride, 17 + 40 ml of pyridine and 21.3 g (65 mmol) of
4-hydroxy-1,1l-dimethyltropanium tosylate. It is purified
by dissolution in 96% ethanol, treatment with Amberlite MB3
ion exchanger and recrystallization from acetone. '

Yield: 11.3 g (49%)

Elemental analysis:

c H N

_ ‘calc.: 62.86% 10.97% 2.93%
found: 62.45% 11.52% 2.82%

62.58% 11.52% 2.75%

Thin layer chromatogram:
(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

- Re = 0.28

This Sheet Has Been Reﬂlaoed

I
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Cerr]Herr]NJerr]P (529.789) x Herr]O This is prepared anal ogously to
Exanple 5 from16.2 g (50 mmole) of erucyl alcohol, 5.1 m (55 nmole) of
phosphorus oxychloride, 18 + 30 mM of pyridine and 20.5 g (65 nmnol e) of
4- hydroxy-1, 1- di met hyl hexahydr oazepi ni um tygsyl ate. It is purified by flash
chromat ography on silica gel with nethylene chloride/ nmethanol/25% anmoni a

70: 30: 10. ¥kahfiet 2 .9 dck¥fecyl 1,1-dimethyltropanio-4-yl phosphate
C,,H ,NO,P (487.708)

This is prepared analogously to Example 5 from 13.5 g

{50 mmol) of octadecanol, 5.1 ml (55 mmoi) of phosphorus
oxychloride, 17 + 20 ml of pyridine and 21.3 g (65 mmol) of
4-hydroxytl,l-dimethyltropanium tosylate. It is purified
by dissolution in 96% ethanol and treatment with Amberlite
MB3 ion exchanger.

vield: 10.7 g (44%)

Elemental analysis:

c HE N
calc.: 66.49% 11.16% 2.87%
found: 65.72% 11.48% 2.64%
66.27% 11.78% 2.65%

Thin layer chromatogram:. i
(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

R, = 0.22

This Sheet Has Been R‘e‘illa’ced : This is the replacament sheet

A s 12 A6 08



El emrent al anal ysi s: C H N cal c.: 65. 78%

11.41% 2.56% f ound: 65. 76% 12. 01% 2.97% __ _65.82%
11. 63% 2.96% Thin layer chromatogram (chlorofornf nmethanol/1 M sodi um
acetate in 25% anmoni a 70:40:10) Rf = 0.387 This Sheet Has Been
T
1. Compounds of general formula I:
0 (CHy) R1
Il +
R=X-A=P=0-(CHj) ,~CH N
1. (CHy ), r2
0

in which R is a linear or branched alkyl radical
having 10 to 24 carbon atoms, which can also contain
one to three double or triple bonds,

" R* and R* independently of one another are hydrogen or
in each case a linear, branched or cyclic saturated
or unsaturated alkyl radical having 1 to 6 carbon
atoms, which can also contain a Cl, OH or NH, group,
it also being possible for two of these radicals to
be bonded together to form a ring,

A is a s1ngle bond or one of the groups of the

formulae

—CHz'CHz"CHz‘O‘ (II) "CHz“CHz"O‘ (III)

-CHZ-C!:P.I-O- {IV) —S-(CHZ}B-O- (v}
CH3

-CH — CH~CH2~O-—

HyC 0 (V1)
. CHa

the groups (II) to (VI) being orientated in such a

way that the oxygen atom is bonded to the phosphorus
atom of compound (I), |

X is an oxygen or sulphur atom or NH when A is a

single bond, or an oxygen or sulphur atom when A is

one of the groups (II) to (IV)},

Thig is the repééc«ement sheet
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anal ogously to Exanple 5 from 3.25 g (12 nnDIe)

mol e) of phosphorus oxychloride, 3.7 + 4 ﬁ] 4.31 g (15

mol e) of hydroxy-l,l-dinethylpyrrolidinla tosylate The crude product is
L o : : : 0

purified by d|ssolytigneagaQGé%ebh%%og %qural number between 1 and 3,

Exanpl e 17: Octadecyl 1,1-dinethyl pyrrolidinio-g ea}hsBmmR_lmmdphosphate
‘E 1.21 m (13

CerrJ]Herr]NdJerr]P (447 643) x [err]Herr]O lB %%

and
m and n independently of one another are 0 or natural
numbers, with the proviso that m + n = 2 to 8.

2. Compounds according to Claim 1, characterized in that
X is an oxygen atom.

3. Compounds according to Claim 1 or 2, characterized in
that A is a single bond.

4. Compounds according to Claims 1 to 3, characterized
in that R! and R? are each methyl groups.

5. Octadecyl 1, 1-dimethylpiperidinio-4—yl phosphate and
octadecyl 1,1- dxmethylhexahydroazep1n10 -4-yl
phosphate.

6. A process for the preparation of a compound according

to one of Claims 1 to 5, characterized in that a
compound of the general formula

R-X-A-H (VII)

in which R, X and A are as defined in Claim 1, is
reacted with phosphorus oxytrichloride in the
presence of a suitable auxiliary base, with ox -
without a solvent, and then reacted with a compound
of the general formula |

/(cuz)
HO-(CHz)y-C\
NcHy)

in which R*, R?, y, m and n are as defined in Claim 1
'and Y° is halide, mesylate or tosylate, -to give

y~  ({YIII)

This is the replacement sheet
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treatpentIVWtr1fh NI géﬁ exchanger .
S -

compounds of the general formula I, or optionally
compounds of the general formula

(CHy)

Ho-(cuz)y—ca<LCH ) — Rrt (1x)
” _

in which R?, y, m and n are as defined in Claim 1, can
be reacted, compounds of general formula (I) in which
R and/or R* are hydrogen being reacted with
alkylating agents R?*-Y, in which R? is as defined in
Claim 1 and Y is Cl, bromine, iodine, tosyl or mesyl,
in a manner known per se.

7. A process for the purification of the compounds of
formula I, characterized in that a solution of the
compounds of formula I, which have been prepared by
means of known processes or by a process according to
Claim 5, in an organic solvent is treated with a
mixed bed ion exchanger or successively or
simultaneously with an acid or basic ion exchanger.

8. A drug, characterized in that it contains as the
active ingredient one or more compounds according to
one of Claims 1 to 5 or a pharmaceutically acceptable
salt thereof, optionally together with pharma-
ceutically conventional excipients, adjuncts, fillers
and diluents, the amount of active ingredient being
between 50 mg and 250 mg.

| Thig is the repl
RN A AC replacement sheer
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El enent al analy5|s H N cal c.: 63. 13%

11. 26% 3. 07 ‘?61/0 11. 28% 2. 80% 62. 74%

11. 27% 2. 899 hronatogran1 (chl or of or m net hanol /1 M sodi um
acetate in 25% a 0.2%

9. A drug according to Claim 7, characterized in that it
contains as the active ingredient octadecyl 1,1-
dimethylpiperidinio-4-yl phosphate, octadecyl 1,1-
dimethylperhydroazepinio-4-yl phosphate, erucyl 1,1-
dimethylpiperidinio-4-yl phosphate or erucyl 1,1-di-
methylperhydroazepinic-4-yl phosphate, the amount of
active ingredient being between 50 mg and 250 mg.

10. A drug according to Claim 8, characterized in that it
contains as the active ingredient octadecyl 1,1- |
dimethylpiperidinio-4-yl phosphaﬁe, the amount of
active ingredient being between 50 mg and 250 mg.

11. Use of drugs according to one of Claims 8 or 9 for
combating tumours.

) 12. Use of a drug according to one of Claims 8 or 9 for
combating protozoal and fungal diseases, especially
leishmaniasis.

13. Use of a drug according to one of Claims 8 or 9 for

the therapy of autoimmune diseases, especially
multiple sclerosis.

14. Use of a drug according to one of Claims 8 or 9 for
the therapy of skin diseases, "especially psoriasis.

15. Use of a drug according to one of Claims 8 or 9 for
the therapy of bone marrow damage due to treatment
with cytostatic agents and other myelotoxic active
ingredients. '

16 Use of a d:ﬁg according to one of Claims 8 or 9 for
the therapy of viral diseases and inter alia for the
therapy of AIDS. )

s the raplacement sheet
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Exanpl e 18: Hexadecyl 2-(1,1-dinethyl pyrrolidinio-2-yl)- et hyl
phosphat e CerrJ]Herr]NOerr]P (447.643) x Herr]O This is
prepared anal ogously to Exanple 5 from9.21 g (38 mmvl e) of hexadecanol,
3.9 mM (42 mmol e) of phosphorus oxychlorighe, 13 + 16 m of pyridine and
15.8 g (50 mol e) of 2-(2-hydroxyethyl)-1, 1-dinmethyl pyrrolidiniumtosylate.
It is purifiigd byAdipzaiads o i % rddenrat icmdof reat ampnd tuhdbrdrberlite

MB3 i on eXChangeragent, characterized in that a formulation is
prepared which contains as the active ingredient one
or more compounds according to one of Claims 1 to 5,
optionally together with pharmaceutically
conventional excipients, adjuncts,-fillers and
diluents.

uliiiiﬂ‘iiiifﬁﬁ‘ llﬁ
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Yield: 6.0 g (35% El ement al anal ysi s: C H N

calc.: 61. 91% 11. 26% 3.01% f ound: 61. 82% 11. 69% 3.21%
61. 93% 11. 86% 3. 28%

42

Novel phospholipid derivatives

Abstract.

Novel phospholipid derivatives, processes for their
preparation and their use as drugs are described.

This Sheet Has Been Reﬂlil'ced
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24 Thin | ayer chromatogram (chloroform nmethanol/1 M sodium acetate In 5%@6
ammoni a 70:40:10) Rf = 0. 38

| -1-= REpLACEMENT SHEET
PHOSPHOLIPID DERIVATIVES
European patent application 108 565 relates to compounds

of the general formula

0 R
I +/

R'(0)a-P-OCH,CHN-R®
|

o* R*

O T .. .o T
and their pharmaceutically utilizable salts, in which R, is
an aliphatic hydrocarbon radical having 8 - 30 C atoms and
the radicals R,, R; and R, are identical or different and
are hydrogen or lower alkyl radicals, or in which the group
NR,R;R, is a cyclic ammonium group, and n has the value 0 or
1. An antitumoural action and an antifungal action are
indicated for these compounds. However, one of the most
thoroughly tested compounds in said patent, hexadecyl-
phosphocholine, is found to have disadvantages such as a
poor oral tolerability. Furthermore, when administered to
rats in therapeutically active doses, a marked weight loss
was observed, One object was therefore to provide novel
potential drugs with a spectrum of action as antitumoural
agents and agents for combating parasitic diseases, '
autoimmune diseases, skin diseases and bone marrow
diseases, which have a better tolerability than the
structurally related compounds, for a comparable activity,
and whose use is not accompanied by a decrease in body
weight. A further object of the invention was to indicate
effective processes for the preparation and purification of
these compounds.

The invention relates to alkyl or alkene phosphates in
which the choline radical is part of a heterocyclic ring,
to a process for the preparation of the class of compounds,
to the drugs containing the compounds as active ingredients
and to processes for the preparation of said drugs.

The invention further relates to processes for the
preparation and processes for the purification of the novel

compounds. |
This s the replacement sheet
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Exanple 19: COctadecyl 2-(1, 1-dinethyl pyrrolidinio-2-yl)- et hyl
phosphat e CerrJ]Herr]NdJerr]P (475.697) X[err]Herr]O

This is prepared anal ogously to Exanple 5 from 10. 3

octadecanol, 3.9 m (42 mol e) of phosphorus oxychRB Méﬂ?%f%¥gom of

pyri di ne and 15.8 g (50 nmol e) of

2- (2- hydr oxy 1-di neth rrolidiniumtosylate. ' urified by

di ssol ution ﬁ‘?’%(%%’é??laﬁ)ﬂ’a % w%eﬁm?ﬁs% TR %?I+1?ermt°r‘§% exchanger .
phosphorus oxychloride with the long-chain alcoheol in
halogenated or aromatic hydrocarbons, saturated cyclic
ethers or acyclic ethers.

The first step of process A consists in reacting phosphorus
oxychloride with long-chain alcohol in halogenated
hydrocarbons, saturated cyclic ethers, acyclic ethers,
saturated hydrocarbons having 5 to 10 C atoms or ligquid
aromatic hydrocarbons which can also be substituted by
halogen (especially chlorine), or in mixtures of the above-
mentioned solvents, or without a solvent, optionally in the
presence of a basic substance conventionally used for this

purpose.

Examples of possible halogenated hydrocarbons are
hydrocarbons having 1 to 6 C atoms, one or more or all of
the hydrogen atoms being replaced with chlorine atoms.
Methylene chloride, chloroform, ethylene chloride,
chlorobenzene and dichlorobenzene, for example, can be
used. In the case of halogen-substituted aromatic
hydrocarbons, these are preferably substituted by one or
two halogen atoms.

Examples of saturated cyclic ethers which can be used are
ethers with a ring size of 5-6 which consist of carbon -
atoms and one or 2 oxygen atoms, examples of such ethers
being tetrahydrofuran and dioxane. The acyclic ethers “
consist of 2 to 8 carbon atoms and are liquid, possible
examples being diethyl ether, diisobutyl ether, methyl
tert-butyl ether and diisopropyl ether.

Possible saturated hydrocarbons are unbranched and branched
hydrocarbons which consist of 5 to 10 carbon atoms and are
liquid, possible examples being pentane, hexane, heptane
and cyclohexane.

This is the replacarment sheet
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Yield' 7.8 g (43% El enental anal ysi s: C H

:N cal c.:
2.64%

64. 43% 11. 44% 2.89% f ound: 64. 69% .ﬂ§g5@796
64. 84% +11. 88% 2.69% Thin kq%&ﬁGaﬂﬁg togram
3 _

Examples of possible aromatic hydrocarbons are benzene and
alkyl-substituted benzenes, the alkyl substituents
consisting of 1 to 5 carbon atoms.

Possible basic substances both for the reaction of the
phosphorus oxychloride with the long-chain alcochol and for
the subsequent conversion to the phosphoric acid diester
are amines, for example aliphatic amines of the formula
NR,R,R,, R;, R, and R, being identical or different and being
hydrogen or C,-Cg-alkyl, or else aromatic amines such as
pyridine, picoline and quinoline. The basic substance
required for the conversion to the phosphoric acid diester
can be added simultaneously with or else before the amino
alcohol or ammonio alcohol salt. )

A solvent is necessary in every case for this reaction,
i.e. if the first reaction step is carried out without a
particular solvent, one must now be added. The molar ratio
of phosphorus oxychloride to the long-chain alcochol is for
example between 1.5:1 and 0.8:1.

The amino alcohol or the ammonio alcohol salt is for
example used in excess, based on the long-chain alcohol
(about 1.1 - 1.5 molar excess).

If the reaction of the phosphorus oxychloride with the -
long-chain alcohol is carried out in the presence of a
basic substance, the amount of the basic substance is for
example 1 to 3 mole, based on 1 mole of POCl,. The amount
of basic substance used for the subsequent conversion to
the phosphoric acid diester is for example 1 to 5 mole,
based on 1 mole. .

The temperature of the reaction of phosphorus oxychloride
with the long-chain alcohol is between -30°C and +30°C,
preferably between -15°C and +5°C and especially between
-10°C and -5°C,.
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akchlo}oforninethanolll M sodi um acetate in 25% amoni a 70: 40: 10) Rf = 0.35
*Exanpl e 20: Hexadecyl (1, 1-dinethylpyrrolidinio-2-yl)- met hyl

phosphat e B _C[err]H[err]h[{err]P (4%&PE&EQM§N{gHEtf{err]O
4 .

The duration of this reaction is for example 0.5 - 5 hours,
preferably 1 - 3 hours and especially 1.5 - 2 hours. If it
is carried out in the presence of a basic substance, the
reaction generally proceeds rapidly (about 30 minutes).

The amino alcohol or the ammonio alcohel salt is then added
in portions or all at once. Possible ammonio alcohol salts
are those with mineral acids (for example sulfuric acid,
hydrochloric acid) and also those with organic acids, for
example acetic acid, paratoluenesulfonic acid and the like.
This reaction step takes place in an inert solvent.
Possible solvents here are the same ones as those used for
the reaction of the phosphorus oxychloride with the long-
chain alcohol, in the case where this reaction is carried
out in a solvent.

The basic substance is then added dropwise, either
dissolved in one of the indicated solvents or without a
solvent. The following are preferably used here as
solvents for the basic substance: halogenated hydrocarbons,
saturated cyclic ethers, acyclic ethers, saturated
hydrocarbons having 5 to 10 carbon atoms, liquid aromatic
hydrocarbons or mixtures of the above-mentioned solvents.

These are the same solvents as those which can be used for

the reaction of the phosphorus oxychloride with the long-
chain alcohol.

The addition of the basic substance raises the temperature.
Care is taken to ensure that the temperature is kept in a
range of between 0°C and 40°C, preferably between 10°C and
30°C and especially between 15°C and 20°C. o

)
The reaction mixture is then stirred at 5°C to 30°C,
preferably 15°C to 25°C {(for example for 1 hour to 40
hours, preferably 3 hours to 15 hours).

This is the replacement sheet
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25 ThIS I s prepared anal ogously to Exanple 5 from9.21 g (38 mmol e) of
hexadecanol, 3.9 nl (42 mmol e) of phosphorus oxychloride, 13 + 16 nl of
pyri.di ne and 15.1 g (50 nmole) of 2- hydroxynethylﬁﬁ ﬁyflnethylpyrrolldlnlum
tosylate. It is purified by dissolution in 96% e 5 eNIr SHER nent with
Anberlite MB3 ion exchanger.

The reaction mixture is hydrolyzed by the addition of
water, during which the temperature should be kept at
between 10°C and 30°C, preferably between 15°C and 30°C and
especially between 15°C and 20°C.

The above-mentioned hydrolyzing liquids can also contain
basic substances, such basic substances possibly being
alkali metal and alkaline earth metal carbonates and
bicarbonates.

To complete the hydrolysis, stirring is then continued for
a further 0.5 hour to 4 hours, preferably 1 to 3 hours and
especially 1.5 to 2.5 hours, at 10°C to 30°C, preferably at
15°C to 25°C and especially at 18°C to 22°C.

The reaction solution is then washed with a mixture of
water and alcohols (preferably saturated aliphatic alcohols
having 1 to 4 carbon atoms) which can optionally also
contain a basic substance. The wmixing ratio water:alcohol
can be for example between 5 and 0.5, preferably 1 - 3
{v/v).

Examples of possible basic substances for the washing
liquid are alkali metal and alkaline earth metal carbonates
and bicarbonates, as well as ammonia (for example agueous
ammonia). A 3% solution of sodium carbonate in water is
particularly preferred.

The reaction solution can then optionally be washed with an
acid solution. The acid washing is advantageous for
removing basic components of the reaction solutlon which
have not yet reacted, especially when methylene chloride is
used as the solvent.

The washing solution consists of a mixture of water and

alcohols. Mixtures of saturated aliphatic alcohols having
1 to 4 carbon atoms are preferred, it optionally being

This is the replacement shest
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;Yieldf 8.3 g (519 El enental anal ysi s: C H _
-N cal c.: 62. 41% 11.16% 3.16% f ound: 62. 09% 11. 48% 3.01%
62. 25% 11. 66% 3.09% Thin |ayer chronatogngthawENTs

] HEET

possible for an acid substance to be present as well. The
mixing ratio water:alcohol can be for example between 5 and
0.5, preferably 1 - 3 (v/v).

Examples of possible acid substances for the washing liquid
are mineral acids and organic acids, for example
hydrochloric acid, sulfuric acid, tartaric acid or citric
acid. A 10% solution of hydrochloric acid in water is
particularly preferred.

This is followed by a further washing with a mixture of
water and alcohols. Mixtures of saturated aliphatic
alcohols having 1 to 4 carbon atoms are preferred, it
optionally being possible for a basic substance to be
present as well. The mixing ratio water:alcohol can be for
example between 5 and 0.5, preferably 1 - 3.

The washed phases are then combined and dried in
conventional manner, after which the solvent is removed
(preferably under reduced pressure, for example at 5 to
100 mbar), optionally after the addition of 150 - 1000 ml,
preferably 300 - 700 ml and especially 450 - 550 ml of an
aliphatic alcohol (based on 1 molar part by weight of dry
product). Preferred alcohols are saturated aliphatic
alcohols with a chain length of 1 and 5 carbon atoms,
particularly preferred alcohols being n-butanol and -
isopropanocl. The purpose of this alcohol treatment is the
complete removal of residual water and the avoidance of
foaming.

Further purification of the product can be effected for
example by dissoclving the crude product in hot éthanol,
filtering off the residue and treating the filtrate with a
mixed bed ion exchanger such as, for example, Amberlite MB3
in ethanolic solution. Any commercially available acid and
basic ion exchangers can be used, simultaneocusly or
successively, instead of a mixed bed ion exchanger.

This is the reclacament sheet
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i'(chlo'roforninethanolll M sodi um acetate in 25% amoni a 70: 40: 10) Rf = 0. 33
.Exanpl e 21: Cctadecyl (1, 1-dinethylpyrrolidinio-2- I#— met hyl
phosphat e " (derr]Herr]NgJerr]P (4@%‘%—% EME[\%rsfl"ﬂEﬁferr] O This
is prepared anal ogously to Exanple 5 from 10.3 g (38 mmol e) of octadecanol,
3.9 mM (42 mol e) of phosphorus oxychloride, 13 + 16 ml of pyridine and

15.1 g (50 r,‘gg)é egolution is then recrystallized from ketones such as,
for example, acetone or methyl ethyl ketone; digestion with
the above solvents is sufficient in some cases. It may be
convenient to purify the products by column chromatography
or f£lash chromatography on silica gel using mixtures of
chloroform, methylene chloride, methanol and 25% ammonia
solution, for example, as the eluent.

Process variant B consists of the subsequent alkylation of
products which are obtainable by process A using amino
alcohols. Methyl p-toluenesulfonate or dimethyl sulfate
are examples of alkylating agents which can be used.
Possible solvents are those which have been mentioned
above.

Alkali metal carbonates are examples of basic substances
used. The reaction is carried out at elevated temperature,
for example at the boiling point of the solvents.

This is the replacement sheet
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;6f 2- hydroxynet hyl -1, 1-di net hyl pyrrolidiniumtosylate. It is purified by
.dissolution in 96% et hanol and treatnent with Anberlite MB3 i on exchanger.
Yield: 9.0 g (52%

8 REPLACEMENT SHEET

Examples:

Example 1: Name (IUPAC nomenclature)
4 - { { (Octadecyloxy) hydroxyphosphenyl) oxy) -
1,1-dimethylpiperidinium hydroxide internal
salt

Abbreviated name:
Octadecyl 1,1-dimethylpiperidinio-4-yl
phosphate

C,sHs,NO,P (461.66) x ¥H,0
Preparation variant A:

10.3 ml (0.11 mole) of phosphorus oxychloride are placed in
100 ml of chloroform and cooled to 5 - 10°C, A solution of
27.0 g (0.10 mole) of l-octadecanol in 100 ml of chloroform
and 35 ml of pyridine is added dropwise over 30 min, with
stirring. After subsequent stirring for 30 min at

5 - 10°C, 39.1 g (0.13 mole) of 4-hydroxy-1,1~-dimethyl-
piperidinium tosylate are added in a single portion. After
the addition of 40 ml of pyridine and 30 ml of DMF, the
mixture is stirred for 24 h at room temperature. It is
then hydrolyzed with 15 ml of water and subsequently
stirred for 30 min and the organic phase is washed with-
200 ml each of water/methancl (1:1), 3% Na2C03/methanol.
(1:1) and finally water/methanol (1:1). The organic phése
is concentrated, the residue is dissolved in 300 ml of hot
ethanol and the solution is filtered after cooling. The
filtrate is stirred with 80 g of Amberlite MB3 ion
exchanger, the mixture is filtered and the filtfate is
concentrated. The residue is recrystallized from 300 ml of
methyl ethyl ketone, filtered off with suction and dried
under vacuum over P,0g.

Yield: 4.71 g (10%)

“}'ﬁés is the replacement sheet
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26 Elemental anal ysis: C H N calc.: 63.80%

11. 35% 2.98% found: 63.13% 11.57% 2. 84% 63:55@6 11.66%
2.82% Thin | ayer chromatogram (chl orof or m net hanol saodi um acetate in
25% amoni a 70: 40: 10) Hl/Eg:'“%EMH\ITSHEET
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Elemental analysis:
C H N
calc.: 65.26% 11.63% 2.62%
found: 64.38% 11.61% 2.73%
65.04% 11.80% 2.78%

Thin layer chromatogram:

(chloroform/methanocl/1 M sodium acetate in 25% ammonia
70:40:10)

Re = 0.17

(1-butanol/glacial acetic acid/water 40:10:10)

Re = 0.12

Melting point: 270 - 271°C (decomposition)
Preparation variant B:

20.1 ml (0.22 mole) of phosphorus oxychloride are placed in
100 ml of methylene chloride and cooled to 5 - 10°C and a
solution of 54.1 g (0.20 mole) of octadecanol in 400 ml of
methylene chloride and 70.5 ml of pyridine is added over
30 min, with stirring. After subsequent stirring for one
hour, 29.9 g (0.26 mole) of 4-hydroxy-l-methylpiperidine in
. 80 wml of pyridine are added dropwise. After stirring for
3 h at 10°C, the mixture is hydrolyzed with 30 ml of water
while being cooled with ice and is subsequently stirred for
one hour. The organic phase is washed with 200 ml each of
water/methanol (1:1), 3 percent hydrochloric acid/methanol
(1:1) and water/methanol (1:1). The organic phase is dried
over Na,SO, and concentrated until turbidity appears, and
1 1 of methyl ethyl ketone is added. The crystélé are
recrystallized from 1 1 of methyl ethyl ketone, filtered
off with suction and dried under vacuum over P,0O..

Yield: 54.1 g (60%) of octadecyl l-methylpiperidino-4-yl
phosphate

This is the replacament sheet
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-general formula I:
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98.1 g (0.22 mole) of octadecyl 1-methylpiperidinio-4-yl
phosphate are suspended in 500 ml of absolute ethanol and
heated to boiling. Under reflux, a total of 71.8 g (0.39
mole) of methyl p-toluenesulfonate and 26.5 g (0.19 mole)
of potassium carbonate are added alternately in eight
portions over 2 h. When the addition is complete, the
mixture is refluxed for a further hour. After cooling, it
is filtered, the filtrate is concentrated to half and 150 g
of moist Amberlite MB3 ion exchanger are added to the
solution. After stirring for two hours, the mixture is
filtered with suction over kieselguhr/activated charcoal
and the filtrate is concentrated and crystallized with
acetone. The crystal cake is recrystallized from methyl
ethyl ketone and dried under vacuum over P,0g.

Yield: 46.1 g (46%) of octadecyl 1,1-dimethylpiperi-
dinio-4-yl phosphate

Elemental analysis:

C H N
calc.: 65.26% 11.63% 2.62%
found: 65.18% 11.62% 2.68%
65.07% 11.71% 2.70%

Melting point: 271 - 272°C (decomposition) -
Example 2: Hexadecyl piperidinio-4-yl phosphate
C,1H,NOP (405.558)

7.1 ml (77 mmole) of phosphorus oxychloride are dissolved

in 50 ml of dry tetrahydrofuran and, after cooling to

5 - 10°C, a solution of 17 g (70 mmole) of hexadecanocl and
- 48 ml of triethylamine in 150 ml of tetrahydrofuran is

added dropwise, with stirring. When the addition is

complete, the mixture is subsequently stirred for 30 min in

This is the replacement sheet
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;[err]' in which Ris a linear or branched al kyl radica
having 10 to 24 carbon atons, which can al so contain one to three

doubl e or triple bonds, Rl and R2 independently @EPEN@EWEW*BﬂE?Fre
hydr ogen or 11

an ice bath and then left to warm up to room temperature.
10.1 g (100 mmole) of 4-piperidinocl are dissolved in 100 ml
of tetrahydrofuran and mixed with 17 ml of triethylamine
and the mixture is added dropwise to the reaction solution,
with stirring, so that the temperature does not exceed
40°C. When the addition is complete, the mixture is
refluxed for one hour. While still hot, the solution is
separated from the triethylammonium chloride by filtration
and, after cooling, is poured into an ice/2 M hydrochloric
acid mixture, with stirring. The product obtained on
cooling in a refrigerator is taken up in methylene
chloride, dried over MgSO,, concentrated and chromato-
graphed on silica gel with methylene chloride/methanol/25%
ammonia (70:30:5). The product fractions are combined and
concentrated. After recrystallization from methanol, the
product is dried under vacuum over P,O;.

Yield: 10.0 g (35%)

Elemental analysis:

c H N
calc.: 62,.19% 10.94% 3.45%
found: 65.15% 11.14% 3.54%
62.41% 11.19% 3.34%

Thin layer chromatogram:
(chloroform/methancl/25% ammonia 70:20:10)

Rf = 0.42
(1-butanol/glacial acetic acid/water 40:10:10) .
Re = 0.33

Example 3: Hexadecyl 1,1l-dimethylpiperidinio-4-yl
phosphate

023H48NO4P (433.62) X HZO

This is the replacement sheet
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.in each case a linear, branched cyclic saturated or unsat ur at ed aIkyI
sradical having I to 6 carbon atons, whi ch can al so contain a O, OH or’

NH err] group, it also bei ng p055|ble for tvge plﬁ Ngﬂq§n§§qcals to be
bonded together to forma ring, A is a single or one of the
groups of the formul ae [err] '
5.7 g {14 mmole) of hexadecyl piperidinio-4-yl phosphate
are dissolved in 100 ml of methanol and mixed with 11.6 g
(84 mmole) of potassium carbonate. 4.0 ml (42 mmole) of
dimethyl sulfate are added dropwise over 30 min, with
thorough stirring. The mixture is subsequently stirred for
4 h at 40°C, cooled, filtered and concentrated. The
residue is digested with acetone and, after filtration with
suction, is dissolved in 100 ml of 96% ethanol. 15 g of
Amberlite MB3 ion exchanger are added and the mixture is
stirred for 3 h. After filtration, the filtrate is
concentrated and recrystallized twice from methyl ethyl
ketone. The crystals are dried under vacuum over P,0Og.

Yield: 3.70 g (61%)

Elemental analysis:

c H N
calc.: 61.17% 11.16% 3.10%
found: 60.83% 11.14% 2.,99%
60.92% 11.26% 3.00%

Thin layer chromatogram:
(chloroform/methanol/25% ammonia 70:20:10)

R = 0.28
{1-butanol/glacial acetic acid/water 40:10:10) -
Rf = 0.13

Melting point: 230°C (decomposition)

Example 4: Exucyl 1,1-dimethylpiperidinio-4-yl phosphate
C,oHggNO,P (515.765) x H,0

10.3 ml (0.11 mole) of phosphorus oxychloride are placed in

50 ml of chloroform, and a solution of 32.5 g (0.10 mole)
of erucyl alcohol and 32 ml of pyridine in 100 ml of

This is the replacement sheet
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28 : the groups (Il) to (VI) being orientated iﬁEg%%%ENTSHE%y t hat

“the oxygen atomis bonded to the phosphorus at om of conpound (1),

X is an oxygen or sulfur atomor NH when Ais a si ngl e bond, or an
.oxygen or sulfur atomwhen A is one of the dgroups (Il) to (V1), y
Is equal to O or a natural nunber bet weenld and 3, and m and n

|ndependentlghggrg gr%ngghgadgagdgoggiggtgEaE - 10°C.

stirring for half an hour, 39.1 g (0.13 mole) of 4-hydroxy-
1,1-dimethylpiperidinium tosylate are added in a single
portion. After the dropwise addition of 40 ml of pyridine,

After subsequent

the mixture is left to warm up to room temperature and
stirred for 3 h. It is then hydrolyzed with 15 ml of
water, subsequently stirred for half an hour and washed
with 100 ml each of water/methanol (1:1), 3% sodium
carbonate solution/methanol {(1:1), 3% citric acid/methanol
(1:1) and water/methanol (1:1). The residue obtained after
concentration of the organic phase is digested with acetone
and then dissolved in 150 ml of 96% ethanol. This solution
is stirred for 3 h with 20 g of Amberlite MB3 ion exchanger
and filtered over kieselguhr to give a clear solution.

This is concentrated and chromatographed on silica gel with
chloroform/methanol/25% ammonia 70:40:10. The product
fractions are combined and concentrated to dryness under
vacuumn.

Yield: 4.4 g (9%)

Elemental analysis:

C H N
calc.: 65.26% 11.63% 2.62%
found: 64.38% 11.61% 2.73% -
65.04% 11.80% 2.78%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:20:10)

R = 0.30

Example 5: Hexadecyl 1,l-dimethylpiperidinio-3-yl
phosphate

Cp3H,gNOP (433.616) x H,0

This i the replacement sheet
Date: 2 0 MAY 1999



nunbers, with the proviso that m+ n = 2 to 8. 2. Conpounds accor di ng
~to daim1l, characterized in that X is an oxygen at om 3

Conpounds according to Claim1l or 2, characteriﬁég that Ais a

si ngl e bond. 4. Compounds accordi ng tg d ai AL A&Eﬂﬁmmﬁﬁct erized
in that Rerr] and R err] are each nethyl ﬁroups.

10.3 ml (0.11 mole) of phosphorus oxychloride are placed in

50 ml of chloroform and cooled to 0 - 10°C. 24.2 g

{0.10 mole) of n-hexadecanol are dissclved in 100 ml of
chloroform, 32 ml of pyridine are added and the mixture is
adde@ dropwise to the phosphorus oxychloride solution over
one hour, with ice cooling. After subsequent stirring for
half an hour, 39.2 g (0.13 mole) of 3-hydroxy-1,1-dimethyl-
piperidinium tosylate are added in a single portion and

40 ml of pyridine are added dropwise over 15 min at room
temperature. After stirring for 16 h at room temperature,
the mixture is hydrolyzed with 15 ml of water, stirred for
half an hour and washed with 100 ml each of water/methanol
(1:1), 3% sodium carbonate solution/methanol (1:1),

3% citric acid/methanol (1:1) and water/methanol (1:1).
The organic phase is dried over sodium sulfate and
concentrated. The residue is dissolved in 150 ml of 96%
ethanol, the solution is filtered and the filtrate is
stirred with Amberlite MB3 ion exchanger. After the ion
exchanger has been filtered off, the filtrate is
concentrated and the residue is crystallized with acetone,
filtered off with suction and dried under vacuum over P,O;.

Yield: 13.5 g (31%)

Elemental analysis: -

C H N
calc.: 61.17% 11.16% 3.10%
found: 60.78% 11.41% 2.87%
60.85% 11.31% 2.86%

Thin layer chromatogram:

(chloroform/methanol/l1 M sodium acetate in 25% ammonia
70:40:10)

R = 0.37

This is the replacement shest
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5. Cct adecyl 1, 1-di et hyl pi peri di ni o-4-yl phosphate 6. Cct adecyl
1, 1- dinethylhexahydroazepinio-4-y| phosphat e. : Cct adecyl

[ [ i di ni I t hyl h E I
g - di nmet hyl pi peri di ni o-2-yl) et hy p %&%LgEQWENT%HEET rucy

, 1-di net hyl pi peridi ni o-4-yl phosphate.

Example 6: Octadecyl 1,1-dimethylpiperidinio-3-yl
phosphate

C,sHg,NOP (461.670) x ¥H,0
This is prepared analogously to Example 5 from 10.3 ml
(0.11 mole) of phosphorus oxychloride, 27.0 g (0.10 mole)
of octadecanol, 32 + 40 ml of pyridine and 39.2 g (0.13

mole) of 3-hydroxy-1,1l-dimethylpiperidinium tosylate.

Yield: 18.7 g (40%)

Elemental analysis:

& H N
calc.: 63.80% 11.35% 2.98%
found: 63.38% 11.72% 2.63%
63.61% 11.98% 2.61%

Thin layer chromatogram:

{(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Ry = 0.35

Example 7: Hexadecyl (1,1-dimethylpiperidinio-2-yl)methyl
phosphate

C,.HsoNO,P (447.643) x ¥H,0

This is prepared analogously to Example 5 from 10.3 ml
(0.11 mole) of phosphorus oxychloride, 24.2 g (Olio mole)
of hexadecancl, 32 + 40 ml of pyridine and 41.0 g (0.13
mole) of 2-hydroxymethyl-1,1-dimethylpiperidinium tosylate.

Yield: 22.9 g (51%)

This is tne replacement shest
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16 EPLACEMENT SHEET

Elemental analysis:

c H N
calc.: 63.13% 11.26% 3.07%
found: 63.69% 11.73% 3.04%
63.75% 11.71% 3.04%

Thin layer chromatogram:

{(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Re = 0.47

Example 8: Octadecyl (1,1l-dimethylpiperidinio-2-yl)methyl
phosphate

Cy6HgNOP (475.697) x ¥H,0
This is prepared analogously to Example 5 from 10.3 ml
{0.11 mole) of phosphorus oxychloride, 27.0 g (0.10 mole)
of octadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13
mole) of 2-hydroxymethyl-1,1-dimethylpiperidinium tosylate.

Yield: 23.9 g (50%)

Elemental analysis:

C H N
calc.: 64.43% 11.44% 2.89%
found: 64.50% 11.61% 2.67%
64.11% 11.49% 2.77%

Thin layer chromatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

R = 0.47

This is the replacement sheet
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Example 9: Hexadecyl (1,1-dimethylpiperidinio-3-yl)methyl
phosphate

C, HeoNO,P (447.643) x 1H,0
This is prepared analogously to Example 5 from 10.3 ml
(0.11 mole) of phosphorus oxychloride, 24.2 g (0.10 mole)
of hexadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13
mole) of 3-hydroxymethyl-1,1-dimethylpiperidinium tosylate.

Yield: 17.2 g (39%)

Elemental analysis:

C H N
calc.: 61.91% 11.26% 3.01%
found: 62.32% 12.21% 2.86%
61.79% 11.96% 2.98%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

R = 0.29

Example 10: Octadecyl (1,1-dimethylpiperidinio-3-yl)methyl
phosphate -

C,eHs,NO,P (475.697) x H,O

This is prepared analogously to Example 5 from 10.3 ml
(0.11 mole) of phosphorus oxychloride, 27.0 g (0.10 mole)
of octadecanol, 32 + 40 ml of pyridine and 41.0 g (0.13
mole) of 3-hydroxymethyl-1,1l-dimethylpiperidinium tosylate)

-

Yield: 16.7 g (35%)

Thie is the replacernent sheet
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in which R, X and A are as defined in Caim1, is reacted with

phosphorus oxytrichloride in the presence RE jtable auxiliary base
.and then reacted with a conpound of the geneﬁ%&%ﬁﬂfﬁﬂrerr]
18

Elemental analysis:

c H N
calc.: 63.25% 11.43% 2.84%
found: 62.98% 12.21% 2.76%
63.67% 12.47% 2.80%

Thin layer chromatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10) o

Re = 0.30

Example 11: Tetradecyl 1,1-dimethylhexahydroazepinio-4-yl
phosphate

C22H46NO4P (419-54) X Hzo

This is prepared analogously to Example 5 from 9.6 g

(45 mmole) of tetradecanol, 4.6 ml (50 mmole) of phosphorus
oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmole)
of hydroxy-1,1-dimethylhexahydroazepinium tosylate. It is
purified by flash chromatography on silica gel with
methylene chloride/methanol/25% ammonia 70:40:10.

Yield: 2.70 g (15%)

Elemental analysis:

Cc H N
calc.: 60.40% 11.05% 3.20%
found: 60.47% 11.29% 3.63%
60.78% 11.52% 3.68%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Ry = 0.30

Trug is the replacermant shest
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_fn which Rlerr], Rerr], y, mand n are as defined in Jaim1 and

ylerr] is halide, nesylate or tosylate, to give conpounds of the
general.formula I, or optionally conpounds of the general formula
Lerr] 19 REPLACEMENT SHEET

(1-butanol/glacial acetic acid/water 40:10:10)
R; = 0.08

Example 12: Hexadecyl 1,1-dimethylhexahydroazepinio-4-yl
phosphate

C,,HgoNO,P (447.64)

This is prepared analogously to Example 5 from 10.8 g

(45 mmole) of hexadecanol, 4.6 ml (50 mmole) of phosphorus
oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmole)
of 4-hydroxy-1,1-dimethylhexahydroazepinium tosylate. It
is purified by flash chromatography on silica gel with
methylene chloride/methanol/25% ammonia 70:30:10.

Yield: 5.0 g (25%)

Elemental analysis:

C H N
calc.: 64.69% 10.86% 3.14%
found: 63.90% 11.54% 3.22%
64.08% 11.59% 3.24%

Thin layer chromatogram:
{chloroform/methanol/25% ammonia 80:25:5) -

Rf = 0.10
(1-butanol/glacial acetic acid/water 40:10:10)
Re = 0.10

Melting point: >250°C (decomposition)

Example 13: Octadecyl 1,1-dimethylhexahydroazepinio-4-yl
phosphate

C,eHsaNOLP (475.695) x ¥H,0

This is the replacement sheet
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i n which Rlerr], y, mand n are as defined in Caim1, can be reacted,

compounds of general formula (1) in which R err] and/or R err] are
hydr ogen being reacted with . al kyl ati ng agent ﬁﬂ$§ - i, N..whi ch
Rlerr] is as defined in Claim1 and gois CI,REro QMEMﬁ e, tosyl or

mesyl , In a manner known per se.
This is prepared analogously to Example 5 from 12.1 g
{45 mmole) of octadecanol, 4.6 ml (50 mmole) of phosphorus
oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmole)
of 4-hydroxy-1,1l-dimethylhexahydroazepinium tosylate. It
is purified by flash chromatography on silica gel with
methylene chloride/methanol/25% ammonia 70:30:10.

Yield: 5.5 g (26%)

Elemental analysis:

C H N
calc.: 64.43% 11.44% 2.89%
found: 64.54% 11.64% 2.82%
64.66% 11.58% 2.64%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Re = 0.22

Melting point: >250°C (decomposition)

Example 14: Cis-A°-octadecenyl 1,1-dimethylhexahydro-
azepinio-4-yl phosphate

C,Hs,NOP (473.679) x H,0

This is prepared analogously to Example 5 from 12.1 g

(45 mmole) of cis-A®-octadecencl, 4.6 ml (50 mmole) of
phosphorus oxychloride, 10 + 20 ml of pyridine and 21.3 g
(67.5 mmole) of 4—hydroxy-1,1-dimethylhexahydroaéepinium
tosylate. It is purified by flash chromatography on silica
gel with methylene chloride/methanol/25% ammonia 70:30:10.

Yield: 4.5 g (21%)

Th&s' is tha replacarment sheet
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) 13. A process for the purification of the conpounds of formula I,
characterized in that a solution of the conpounds of formula I, which
have been prepared by - means of known processes or by a process
according to Caim112, in an organic_solvent is treated with a
m xed bed ion exchanger or succe55|vely 0 si MAMLAGEMENT 8HEETh an acid
or basic ion xcha %g a A drug, characterized in that it contains as
t he act P 8mFH8 dlgﬁéyﬁﬁg nore conpounds according to
C H N
calc.: 63.51% 11.07% 2.85%
found: 64.05% 11.21% 3.10%
63.80% 11.06% 3.06%

Thin layer chromatogram:
(chloroform/methanol/25% ammonia 70:40:10)

Re = 0.28

(1-butanol/glacial acetic acid/water 40:10:10)
R = 0.10

Example 15: Eicosyl 1,1l-dimethylhexahydroazepinio-4-yl
phosphate

C,gHsgNOP (503.754) x H,0

This is prepared analogously to Example 5 from 13.4 g

(45 mmole) of eicosanol, 4.6 ml (50 mmole) of phosphorus
oxychloride, 10 + 20 ml of pyridine and 21.3 g (67.5 mmole)
of 4-hydroxy-1,1-dimethylhexahydroazepinium tosylate. It
is purified by flash chromatography on silica gel with
methylene chloride/methanol/25% ammonia 70:30:10.

Yield: 5.7 g (25%) -

Elemental analysis:

cC H N
calc.: 64.46% 11.59% 2.68%
found: 63.51% 11.48% 2.95%
1 64.00% 11.79% 2.91%

Thin layer chromatogram:
{chloroform/methancl/25% ammonia 70:40:10)
Ry = 0.12

‘Thia 15 the replacement shoet

pae: 2 0 MAY 1008



one of ains 1 to 11 or a pharnmaceutically acceptabl e salt thereof,
optionally together wth phar maceuti cal |l y conventi onal excipients
auxiliary - substances, fillers and diluents, the-ampy gétlve
i ngredi ent being between 50 ng and 250 ny, 15. A drug, chara%@gﬁﬁ

that it contains as the active |ngr%%|ent oct adecyl

I’ 17 i ot hy) SRRy 67 Brucyd, d X raBuRe Ry ThRseBkbeeSekpinizgr )

(1, 1-di met hyl - pi pphodphave2-yl ) net hyl phosphate, erucyl 1, 1-
di et hyl pi peri di ni o-4-yl phosphate, erucyl 1, 1-
dlnethylhexahydroazeplnlo 4-yl phosghate hexadecyl

CyoHeoNO,P (529.789) x H,0

This is prepared analogously to Example 5 from 16.2 g

(50 mmole) of erucyl alcohol, 5.1 ml (55 mmole) of
phosphorus oxychloride, 18 + 30 ml of pyridine and 20.5 g
(65 mmole) of 4-hydroxy-1,1l-dimethylhexahydroazepinium
tosylate. It is purified by flash chromatography on silica
gel with methylene chloride/methanol/25% ammonia 70:30:10.

Yield: 4.1 g (15%)

Elemental analysis:

C H N
calc.: 65.78% 11.41% 2.56%
found: 65.76% 12.01% 2.97%
65.82% 11.63% 2.96%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Ry = 0.30

Example 17: Octadecyl 1,l-dimethylpyrrolidinio-3-yl
phosphate

C,4HgoNO,P (447.643) x ¥H,0

This is prepared analogously to Example 5 from 3.25 g

(12 mmole) of octadecanol, 1.21 ml {13 mmole) of phosphorus
oxychloride, 3.7 + 4.8 ml of pyridine and 4.31 g (15 mmole)
of hydroxy-1,1-dimethylpyrrolidinium tosylate. The crude
product is purified by dissolution in 96% ethanol and
treatment with Amberlite MB3 ion exchanger.

This is the replacement sheet
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(1, 1- di net hyl pyrrol i di ni o- 2-yl ) net hyl phosphate or oct adecyl

(1, 1- di net hyl pyrrolidini o-2-yl ) net hyl phosphat e, the anount of active
|ngredient bei ng bet ween 50 ng and 250 ng. 16. A drug according to
Clains 5 and 15, characterized in gg it contalggp the active
i ngredi ent oct adecyl 1, 1- di met hyl pi p&ri di ni o-4-y dﬁg§ﬂﬁﬂﬁﬁHm3e
anount of t I ngr. nt bei ng between 50 ng and 250 ny. 17.
Use of conpogﬁa% céosélﬁg(gg%zlains 1to 11 for the preparation of
drugs for conbating tunours. '

Elemental analysis:

C H N
calc.: 63.13% 11.26% 3.07%
found: 62.99% 11.28% 2.80%
62.74% 11.27% 2.89%

Thin layer chromatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

R¢ = 0.25

Example 18: Hexadecyl 2-(1,1l1-dimethylpyrrolidinio-2-yl)-
ethyl phosphate

CpqHgoNOP (447.643) x H,0

This is prepared analogously to Example 5 from 9.21 g

(38 mmole) of hexadecanol, 3.9 ml (42 mmole) of phosphorus
oxychloride, 13 + 16 ml of pyridine and 15.8 g (50 mmole)
of 2-(2-hydroxyethyl)-1,1l-dimethylpyrrolidinium tosylate.
It is purified by dissolution in 96% ethanol and treatment
with Amberlite MB3 ion exchanger.

Yield: 6.0 g (35%)

Elemental analysis:

c H N
calc.: 61.91% 11.26% 3.01%
found: 61.82% 11.69% 3.21%
61.93% 11.86% 3.28%

This is the replacement.sheet
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31 18. Use of conpounds according to Clains 1 to 11 for the
‘preparation of drugs for conbating protozoal and fungal di seases,
especially |eishnmani asi s.

2a ﬁEPLACEMENT SHEET

Thin layer chromatogram:

{(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Re = 0.38

Example 19: Octadecyl 2-(1,1-dimethylpyrrolidinio-2-yl)-
ethyl phosphate

C,Hs NOLP (475.697) x %H,0

This is prepared analogously to Example 5 from 10.3 g

(38 mmole) of octadecanol, 3.9 ml (42 mmole) of phosphorus
oxychloride, 13 + 16 ml of pyridine and 15.8 g (50 mmole)
of 2-(2-hydroxyethyl)-1,1-dimethylpyrrolidinium tosylate.
It is purified by dissolution in 96% ethanol and treatment
with Amberlite MB3 ion exchanger.

Yield: 7.8 g (43%)

Elemental analysis:

c H N
calc.: 64.43% 11.44% 2.89%
found: 64.69% 11.77% 2.64%
64.84% 11.88% 2.69%

Thin layer chromatogram:

(chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Ry = 0.35

Example 20: Hexadecyl (1,1-dimethylpyrrolidinio—2;yl)-
methyl phosphate

Cp3HygNOP (433.616) x 3H,0

This is {he replacament sheet
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19. Use of conpounds according to Claims 1 to 11 for the preparation
of drugs for the therapy of autoi mune di seases speC|aIIy mul tiple
scl erosi.s. 20. Use of conpounds according to Clajﬁ%P t he
preparation of drugs for the therapy of SE " di seases, especEgIIy
psori asis. 21. Use of conpounds accord ﬁg to Clalns 1to 11 for the

prepar at on, Gl > iy | DS DU AN 5 xS 4° 10
(38 mmole) of hexadecanol, 3.9 ml (42 mmole) of phosphorus
oxychloride, 13 + 16 ml of pyridine and 15.1 g {50 mmole)
of 2-hydroxymethyl-1,1l-dimethylpyrrolidinium tosylate. It
is purified by dissolution in 96% ethanol and treatment

with Amberlite MB3 ion exchanger.
Yield: 8.3 g (51%)

Elemental analysis:

c H N
calc.: 62.41% 1l1.16% 3.16%
found: 62.09% 11.48% 3.01%
62.25% 11.66% 3.09%

Thin layer chromatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Ry = 0.33

Example 21: Octadecyl (1,l1-dimethylpyrrolidinio-2-yl)-
methyl phosphate

CysHg,NO,P (461.67) x ¥H,0 -

This is prepared analogously to Example 5 from 10.3 g

(38 mmole) of octadecanol, 3.9 ml (42 mmole) of phosphorus
oxychloride, 13 + 16 ml of pyridine and 15.1 g (50 mmole)
of 2-hydroxymethyl-1,l1-dimethylpyrrolidinium tosylate. It
is purified by dissolution in 96% ethanol and treatment
with Amberlite MB3 ion exchanger.

Yield: 9.0 g (52%)

This is the roplacement shoet
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other nyelotoxic active ingredients. 22. A process for the preparation
of an anti tunour al agent, characterized in that a fornulation is
prepared whi ch contai-ns as t.he active ingredient one nor e

or
conpounds according to one of Clains 1 to_ 11, opt.i.onal t her

wi th pharmaceutically conventi onal a%cipients, g@P' éﬁgé&T§ﬁﬁ§%ances,
filters and g LHgRtS) analysis:

c H N
calc.: 63.80% 11.35% 2.98%
found: 63.13% 11.57% 2.84%
63.55% 11.66% 2.82%

Thin layer chromatogram:

{chloroform/methanol/1 M sodium acetate in 25% ammonia
70:40:10)

Re = 0.35

This is the replacement sheet

Date: 2 0 MAY 1959



27

Claims REPLACEMENT SHEET
1. Compounds of general formula I:
O (CH2)m
1 ( Y _R'
R-X-A-P-0-(CHy),-HC N‘\
I \ J °R2
O. (CHZ)n

in which R is a linear or branched alkyl radical
having 10 to 24 carbon atoms, which can also contain
one to three double or triple bonds,

‘R! and R? independently of one another are hydrogen or
in each case a linear, branched cyclic saturated or
unsaturated alkyl radical having 1 to 6 carbon atoms,
which can also contain a Cl, OH or NH, group, it also
being possible for two of these radicals to be bonded
together to form a ring,

A is a single bond or one of the groups of the !

formulae

- CH,-CH; -CH; -O- I -CHz-CH-0-  [ii

- CH, -CI:H-O- v /$-(CHz)s-0- v
CH,

- CH——CH-CH,-0- VI
l I
H,C o
\ /
CH,

This is the reolacement sheet
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the groups (II) to (VI) being orientated in such a
way that the oxygen atom is bonded to the phosphorus
atom of compound (I},

X is an oxygen or sulfur atom or NH when A is a
single bond, or an oxygen or sulfur atom when A is
one of the groups (II} to (VI),

y is equal to 0 or a natural number between 1 and 3,
and _

m and n independently of one another are 0 or natural
numbers, with the proviso that m + n = 2 to 8.

2. Compounds according to Claim 1, characterized in that
X is an oxygen atom.

3. Compounds according to Claim 1 or 2, characterized in
that A is a single bond.

4. Compounds according to Claims 1 to 3, characterized
in that R! and R? are each methyl groups.

5. Octadecyl 1,1-dimethylpiperidinio-4-yl phosphate.

6. Octadecyl 1,1-dimethylhexahydroazepinio-4-yl
phosphate.

7. Octadecyl (1,1-dimethylpiperidinio-2-yl)methyl -
phosphate.

8. Erucyl 1,1-dimethylpiperidinio-4-yl phosphate.

9. Erucyl 1,1-dimethylhexahydroazepinio-4-yl phosphate.

10. Hexadecyl (1,1l-dimethylpyrrolidinio-2-yl)methyl
phosphate.

11. Octadecyl (1,1-dimethylpyrrolidinio-2-yl)methyl
phosphate.

Hllllli I Illﬂ U] III!

is the replacamant sheet
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29
REPLACEMENT StEgT

A process for the preparation of a compound according
to one of Claims 1 to 11, characterized in that a
compound of the general formula

R-X-A-H (VII)

in which R, X and A are as defined in Claim 1, is
reacted with phosphorus oxytrichloride in the
presence of a suitable auxiliary base and then
reacted with a compound of the general formula

(Ckb»n
{ Y R
H O - (CHy), - CH N* Y Vil
y ) \\Rz
(CHz)a

in which R!, R?, y, m and n are as defined in Claim 1
and y- is halide, mesylate or tosylate, to give
compounds of the general formula I, or optionally
compounds of the general formula

(CPﬁLn
( 3
H O - (CH,)y - CH N*- R’
\ J

(CHz)n

in which R!, ¥, m and n are ag defined in Claim 1,
can be reacted, compounds of general formula (I) in
which R! and/or R? are hydrogen being reacted with
alkylating agents R2?-Y, in which R? is as defined in
Claim 1 and Y is Cl, bromine, iodine, tosyl or mesyl,
in a manner known per se,

This is the replacement shest
2 0 MAY 1ot
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13.

14.

i5.

16.

17.

20 REPLACEMENT SHEET

A process for the purification of the compounds of
formula I, characterized in that a solution of the
compounds of formula I, which have been prepared by
means of known processes or by a process according to
Claim 12, in an organic solvent is treated with a
mixed bed ion exchanger or successively or
simultaneously with an acid or basic ion exchanger.

A drug, characterized in that it contains as the
active ingredient one or more compounds according to
one of Claims 1 to 11 or a pharmaceutically
acceptable salt thereof, optionally together with
pharmaceutically conventional excipients, auxiliary
substances, fillers and diluents, the amount of
active ingredient being between 50 mg and 250 mg.

A drug, characterized in that it contains as the
active ingredient octadecyl 1,1-dimethylpiperidinio-
4-yl1 phosphate, octadecyl 1,1-dimethylhexahydro-
azepinio-4-yl phosphate, octadecyl (1,1-dimethyl-
piperidinio-2-yl)methyl phosphate, erucyl 1,1-
dimethylpiperidinio-4-yl phosphate, erucyl 1,1-
dimethylhexahydroazepinio-4-yl phosphate, hexadecyl
(1,1-dimethylpyrrolidinio-2-yl)methyl phosphate or
octadecyl (1,1-dimethylpyrrolidinio-2-~yl)methyl
phosphate, the amount of active ingredient being -
between 50 mg and 250 mg.

A drug according to Claims 5 and 15, characterized in
that it contains as the active ingredient octadecyl
1,1-dimethylpiperidinio-4-yl phosphate, the amount of
active ingredient being between 50 mg and-ZSO mg.

Use of compounds according to Claims 1 to 11 for the
preparation of drugs for combating tumours.

cae: 2 0 MAY 1809
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19.

20.

21.

22,

31  REPLACEMENT SHEET

Use of compounds according to Claims 1 to 11 for the
preparation of drugs for combating protozoal and
fungal diseases, especially leishmaniasis.

Use of compounds according to Claims 1 to 11 for the
preparation of drugs for the therapy of autoimmune
diseases, especially multiple sclerosis.

Use of compounds according to Claims 1 to 11 for the
preparation of drugs for the therapy of skin
diseases, especially psoriasis.

Use of compounds according to Claims 1 to 11 for the
preparation of drugs for the therapy of bone marrow
damage due to treatment with cytostatic agents and
other myelotoxic active ingredients.

A process for the preparation of an antitumoural
agent, characterized in that a formulation is
prepared which contains as the active ingredient one
or more compounds according to one of Claims 1 to 11,
optionally tégether with pharmaceutically
conventional excipients, auxiliary substances,
fillers and diluents.

——
—

e

A This i« the repiacement shest
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ABSTRACT

PHOSPHOLIPID DERIVATIVES

Abstract.

Novel phospholipid derivatives, processes for their
preparation and their use as drugs are described.

This is the replacement shest.
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