-1- TITLE: 3-(N-nethyl-N-al kyl am no) - 2- net hoxynet hyl - propanol Derivatives.
DESCRI PTI ON: The invention rel ates to 3-(N-neth I-gé -a¥no) - 2

- met hoxynet hyl - propanol derivati ves. The inventio 0 relates to the ¥
preparation of these derivatives and tq_pharmaceutical conpositions
containing them The invention provides

3- (N-net hyl - N-al kyl am no) - ( 2- net hoxy- net hyl)-propanol derivatives of the
general fomueized [err] wherein R represents an alkyl group having a
chain cont§ represents a group of

the fornu “RYCRANRL D to 10; VY
repr esent s DREY iEiN elsn alkylannomlnn dlalkylannnnlum trial kyl ammoni um
pyrldlnlumDE" J*ﬂbﬁju pyrrolium or pyrrolidinium group, the or
each al kyP—gFst—1# the al kyl ammoni um  di al kyl anmoni um or

trlalkyIanﬂnn:unngvenpaohaV|nglétes11 to 6 3cdmbare tatyolrsy - a&k&lémﬁn@hszehe
first of themal %32 -§g8§§n£;<§”cle£‘fx§a£f6£.]s but ghfy Ay QénFFSnSGSPQQ
es abl e

third of the Vva represents a pharnaceu I Cal Ty "accep
ani on. relates to the preparation of these derivatives and to

pharmaceutical compositions containing them.

The invention provides 3-(N-methyl-N-alkylamino)-(2-methoxy-
methyl)-propanol derivatives of the general formula I

.
N—R
CH,0OCH, X

O =—A—Y

wherein R represents an alkyl group having a chain
containing from 10 to 20 carbon atoms;

,i%f'.’;.

i
A represents a group of the formula -P——O——(CHZ)Z-

—%—-( CHZ )n-— or —C:l—NH—( CHZ ) .~

n being an integer of from 2 to 10;

Y represents an ammonium, alkylammonium, dialkylammonium,
tri alkylammonium, pyridinium, piperidinium, pyrrolium or
pyrrolidinium group, the or each alkyl group in the
alkylammonium, dialkylammonium or trialkylammonium groups
having from 1 to 6 carbon atoms; and

if A has the first of the values given'abdve X~ has nc Je but if A

has the second or third of the values ven above X represents a
pharmaceutically acceptable anion. '



".-2- The invention further provides pharnaceutically acceptable salts of the

derivatives | as above defined. The conpounds of the invention are of

T ikdterest for their anti-tunour activity, which has been found to be greater
than that of closely related conpounds such_gs those described in '

" Synt hesi s of  Thi oet her Phosphocol i ne Anal ogues' (Ei mar BOSIES, Dieter

B.J. HERRMANN, Uwe BI CKER, Rudi GALL and Wil f PAHI KE-LIPIDS. VOL 22 No. 11,

1987, p. 947- 95Ihe ACHREEH 16 YEhPEhéNViSHé v Dde 8| 5Wa b Q¥ @ESc 1 PiaasBegrhbLal
conposition containing eriyatjve of the general forpula. .l as above
defined or a pha?an]atc%ﬁfc ‘Fﬁ%%’c‘é?ﬁ%\'b‘?% ga ¥ ?‘H%Y%o‘?eﬁ“%m xture with a

pharmaceutical |y acceptabl e diluent or carrier. The invention further
Bbove def i ned tHE praaeundsnsh SR Unviheo FLOTBEN nETeLE, 28 RBie
general fornul a dmtidtudenei acRivitys dbfichedas dmere found tg tihe agreater
compound whi ch h@l’?alrl hetrIaQ:r rrgk-a l:fé&lzlg?r related compounds such as those
described in 'Synthesis of Thiocether Phosphocoline
Analogues' (Eimar BOSIES, Dieter B.J. HERRMANN, Uwe
BICKER, Rudi GALL and Wulf PAHIKE-~LIPIDS. VOl 22 No. 11,

1987, p. 947-951).

Accordingly the invention also provides a pharmaceutical

(Y composition containing a derivative of the general formula
I as above defined or a pharmaceutically acceptable salt
thereof in admixture with a pharmaceutically acceptable
“diluent or carrier.

The invention further provides a ©process for the
preparation of a propanol derivative I as above defined,

the process comprising reacting a propanol derivative of
the general formula

o
N—R
. CH,OCH,
-/
OH
wherein R is as defined above ~ with an oxo compound
which has the formula '
Cl - N :, . Br-—(CHz)n——(li-Cl or 0=C=N(CH2)nBr

0



T

-3- wherein n is as defined above; the sai'd reaction being (a) carried out

in the presence of an excess of a nitrogen conpound which is amonr a, ani(;; =
al kyl am ne having from1 to 6 carbon atons, -a dial kylam ne in which each 3 °
al kyl group independently has from1 to 6 cardon atons, a trialkyl- am ne

in which each al kyl group independently has from1l to 6 carbon atons,
pyridine, piperidine, yrrol e r ayrrolidine, or (b) fallowed b ,
Teaction of the HIRRAR [ e ofe SRS EPBYEH COMPOGALS ITETREATR Ping
This process is (d) usirniedl dytthe tbél preagnceaocti an sxhess bfi a wiittlogdmne

ni trogen conpound is denoted 7. . -4- Lerr k} r a di,ng

to the inventi onc?w"'b%‘)‘gréé]c&(')kr']]d%%t% ?'P\égné?hg}ag satle }a&&%egnl?%\g?ﬁ%bggg!ﬁ (%r %zfs
two steps, optidh cébboabetems, lan dialeylamime, ini whiichpredahy ablityt agricagp

out under a m”*fﬁﬁéﬁé&&&ut?& H&yﬂfromaEHQ§ph@rEarbon atoms, a trialkyl-
amine in which each alkyl group independently has from 1
to 6 carbon atoms, pyridine, piperidine, pyrrole or
pyrrolidine, or (b) followed by reaction of the product
with one of the nitrogen compounds listed in (a).

This prdcess is illustrated by the following reaction
scheme I in which the nitrogen compound is denoted 2.



‘such as nitr.ogen, and --desirably the propanol derivative is reacted with a
10 to,100%.stoi chionetric excess of the oxo conpound. Wien carried out as a
Ttwa/step process, the first step, that'Ls4Lhe reaction of the propanol

deri'vative Il with the oxo derivative, is preferably carried out in
an aprotic solvent in the presence of an organi c base such as
triethyl am ne. The nost suitable tenperature -is.fromJ[err] to anbient.

The second step- nmay then be carried out by heating the product of the
first step with the nitrogen conpound. & Heating is preferably at 50 to
[err]. The product of the first step may sinply be suspended or dissolved
in the nitrogen conpound and - heat ed. en this is inpracticable, e.qg.
because of the |ow boiling points of anmonia and the nono-, di- and
tri-al kyl anmi nes of |ow nol ecul ar wei ght, &t he sol vent may be used and the
nitrogen conpound is then preferably_sused in a 30 to 50%
stoichionetric excess relative to the pﬁoduct of the first step. Wen
carried out as a one step process, the geaction is preferably nductd at
50 to [err]. The nitrogen conpound may, ,as in the second step gf the two
step process, be used to suspend or dis§olve t he propanoL-(kwgvative I
and the oxo derivative, either alone Or in conjunctioﬁ\Mtrwen aprotic

sol vent. The starting material |l may b& preparad®as suﬁhariz%? in the
following reaction schene Il and descriBedin Giails 5 a™°
| | N |
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in the follow ng preparative Exanples - 1 to 9 wherein R'stands-for [err]

and [err]. -6- REACTION SCHEME Il [err] ° - 7- PREPARATI VE EXAVMPLES~1.
2- Phenyl - 5, 5-di (et hoxycar bonyl )-1, 3-di oxane 1 A m xture of diethyl N
bi s- (hydr oxynet hyl ) - mal onate (27 gr, 0.12 _gole), freshly distilled

benzal dehyde
250 m of dry tol uene mas ref luxed for 3 hours using a Dean Stark

apparatus. Thephgl s s&eata%sd ﬂd”' msuqnwihth% resy dR V‘@énducted

distilled. [err] [err] (29 yle 7% Mo| ecul ar weight = 308 IR 1
740 [err] (c_o}n[e?rrﬁleelsz'f opPtets: (F)35apeves of o3 ) twg 4SEePsih
[err]): 4.8 (doplbn 4B) [%IHo]veﬁH 2 +efenel) ; evert ( MitBHis| epré¥erably

(12.5 m, 0.12 nole) and p- toluene sul fonic acid (0.2 gr) I n

carried out under a non-oxidising or inert atmosphere _

such as nitrogen; and . .desirably the propanol derivative
is reacted with a 10 to 100% .stoichiometric excess_of the

ox0 compound.

When carried out as a two .step process, the first step,
that is the reaction of the propanol derivative IT with

the oxo0 derlvatlve is preferably carried out in an

aprotic solvent in the presence of an organic base such -

as triethylamine. The most suitable temperature -is from
~10°C to ambient. The second step may then be carried
out by heating the product of the first step with the
nitrogen compound. Heating .is preferably at 50 to g0°C.
The product of the first step may simply be suspended or
dissolved in the nitrogen compound and heated. - Wwhen thi.S'
is impracticable, e.g. because of the low boiling points
of ammonia and the mono-, di- -and tri—alkylami_ne‘s of low
molecular weight, the solvent may be used and the nitrogen_
compound is then preferably used in .a 30 to 50%
stoichiometric excess relative to the product_of the
first step. ’

When carried out as a one_step process, the reaction is
preferably conductd at 50 to 80°C. The nitrogen compound
may, as in the second step of the two step process, be-
used to suspend or dissolve the propanol- derivative II
and the oxo derivative, .ei—ther- alone or in conjunction
with an aprotic solvent.

The starting material II may be prepared as summarized in

the_'following reaction scheme II-and described in details

in the following preparative Exarrlples-}_-to 9 wherein R -

stands for C12H25, and C, ,H

C16H33 18H37-



2. _2-Pheny] - 5- et hoxycar bonyl -5-carb
were added to a solution of 6.6 gr o
Af t er- stirring for 4 hours at roomt
and the residue was treated wth- -HC
was filtered off, washed and dri ed.

[err] Mol ecul ar wei ght 280 IR (cm
(COCEt); 1690 (COOH); 1100 (CGO) [e
[err]); 5.5 (s, 1H, [err]); 4.9 (d,
[err]); 1.3 (t, 3H, [err]) 3. 2-Phe
gr (0.033 nol) of 2 in 20 m dry-pyr
Pyridine was elimnated in vacuo, th

oxy-1, 3-di oxane 2 25 gr of ‘1 (0.08 nol)

f KCH (0.11 nol) in 140 m ethanol.

enperature, the ethanol was evaporated
1 N (125 m) at OC. The precipitate

21.6 gr of 2 were obtained (95%. np

): 3400 (OH); 3100 - 3040 [err]; 1740

rr] 60 MHz; g[err], TMS. 6: 7.4 (s, 5H,
2H, [err]); 4.25 (m 4H, 2H and

nyl - 5- et hoxycar bonyl - 1, 3-di oxane 3 9.2

idi%or 5 hours.

e residue ed in [err],

to give 3 (6 8

washed with mater!“@ﬂgp with brine, dried and evaporated,
gr, 88% nmp [err] r H,=236 IR 1 740 [err] (C;C» [err], 60.
MHz, [err], TMS [err]: 5H [erJ 5.4 (d, 1H [err 38- 4.8
(m 6H); 3.2 (m 1H, [errF ; a]2< >< L
HOH,C CO,C,H, CO,~C,H, =
1) KOH x(_':o -C,H,
< 2
2) Hc1 =
o
Pyridine LiAlH,
\
. < >-C° ~CH, ———) ¢’-< >—caou
3 4
1) HNa, THF o |
¢ ‘< >—cu
2) CH,I ) 20CH, 2
. —=OH
0S0,CH CH
BH 211, 3
' Et N
OCH, ¢ ’ oCH. N(C,H,),, DMso
2
& 7
f“’ CH
J
N-R A-R
H,/Pd/C
CH,0cH, ;) CH,OCH
OCH, ¢ OH



4. 2-Phenyl - 5- hydr oxynet hyl - 1, 3-di oxane 4 To a m xture of 0.62 gr of [err]
(0.016 nol) in absolute diethyl-ether (80 m), was added, slowy,* a . =
solution of 6.8 g of 3 (0.029 nol) in 60 mM of absolute diethylether. TheY .
m xture was stirred for 4 hours at roomtenperature. Then, at [err], ethyl
acetate (8 m), water (4 nm) and NaCH 15% (4 ml) were added. The et hereal
| ayer was decanted, dried and evaporated to afford 5.12 gr (92% of 4, as a
yellow oil. Mol ecular weight = 194 TLC rf: 0.5 [err] on alumna. IR 3430
cm (OH) [err] 60 MHz, [err], TMS 6: 7.4 (s, 5H, [err]); 5.3 (d, 1H,
[err]); 4.3 - 3.2 (m 6H); 2.2 (m 1H CH- [err]); 1.3 (1H, OH) -9- 5.
2- Phenyl - 5- net hoxynet hyl - 1, 3-di oxane 5 To a m xture of HNa (50% 1.06 gr)
in 40 mM of dry THF, stirred at [err], a solution of 5.12 gr of 4 in 40 m
THF was added dropwi se. After 30 min, [err] (86 nl) was added and the
m xture was stirred at [err] for 6 hours, then overnight at room
tenperature. Water was added and the m xture was extracted with
di ethyl -ether, the organic | ayer was washed with water until neutral,
then with brine, dried and evaporated. The residue was purified on
al um na col um :

PREPARATIVE EXAMPLES

1. 2-Phenyl-5,5-di(ethoxycarbonyl)-1,3-dioxane 1 v/

A mixture of diethyl bis-(hydroxymethyl)-malonate (27 gr,
0.12 moie), freshly distilled benzaldehyde (12.5 ml,
0.12 mole) and p-toluene sulfonic acid (0.2 gr) in 250 ml
of dry toluene was refluxed for 3 hours using a Deannstark
apparatus. The toluene was eliminated in vacuo and the
residue was distilled.

By gt 170°C (29.5 gr, yield 78%)

Molecular weight = 308

IR: 1 740 cm ! (c=0)

'HNMR 60 MHz cbcl,, TMS . -
& 7.35 (s, SH, ¢); 5.4 (s, 1H, CHe); 4.8 (d, 2H); 4.2 ‘wf,
6H, 2H + OCH,CH,); 1.2 (m, 6H, OCH,CH,) : :

2. - 2—Phenyl—5—ethoxycarbonyl—s—carboxy—l,3-dioxane'g

25 gr of 1 (0.08 mol) were added to a solution of 6.6 gr of
KOH (0.11 mol) in 140 ml ethanol. After stirring for
4 hours at room temperature, the ethanol was evaporated and
the residue was treated with HC1 1 N (125 ml) at 0°C. The
precipitate was filtered off, washed and dried.



(eI uent [err]).to-yield 4.8 gr of 5 (86% . Ml ecular weight = 208 TLC rf:
0.:86 [err], alumina. IR [err]: 3100 - 3040 [err], 1100 (CG-O) [err], 60 Mz,

- [swr], TVMB [err]: 7.4 (s, 5H, [err]); 5.5 (d, 1H H C 0); 4.8 - 3.2 (m

OH); 2.3 (m 1H CH - [err]). 6. 2- Met hoxynet hyl - 3- benzyl oxy- propanol 6

To 5 (5.4 gr, 0.026 nol) stirred at [err], a solution of BH3 in THF (M

52 M) was added dropwi se. The mxture [eer]g stirred at roomtenperature

for 48 hours, then was quenched with cold water at [err] and extracted wth

di ethyl ether. After elimnation of the solvent, the crude product was

chr omat ogr aphed 2h. 6i grcafjeR yeracobthéne@l (BSK)[emp] ADBEHE 99:1) to give 6

(4 gr, 739 as o] | gc r weight = 210 TLC rf: 0.24 [err]
alumna IR (cm aﬁ&i%ﬁ@&é Cﬁ%lg% %§040 [err]; 1100 (C-O) [err] 60 Mz,
[err], TMS [err]IR {cm ()s 3409 (PBM])H(W 5 1%40 28) ; L24P] XCOQEL)-; 2,690
(m 10 H; 2.1 (fecodt ; Ctlmo[?&r,b)_ 2.6 (1H, OH) -10 - 7.
1- Met hanesul phonl)é_l 0oX -sﬁorrl%ihox el ?]yTM?’S benzyl oxy- propane 7
_ z; ar .

& 7.4 (s, SH, ¢); 5.5 (s, 1H, CH¢); 4.9 (d, 2H, CH,); 4.25

(m, 4H, 2H and OCH,CH,); 1.3 (t, 3H, OCH,CH,)

3. 2-Phenyl-5-ethoxycarbonyl-l,3-dioxane 3

9.2 gr (0.033 mol) of 2 in 20 ml dry-pyridine were fefluxed
\_/ _ for 5 hours. Pyridine was eliminated in vacuo, the residue

was dissolved in CH,Cl,, washed with water, then with

brine, dried and evaporated, to give 3 (6.8 gr, 88%)

mp 69°C. -

Molecular weight = 236

IR: 1 740 cm ' (C=0)

'HNMR, 60 MHz, CDCl,, TMS |

8t 7.4 (s, S5H, ¢); 5.4 (d, 1H, CHg); 3.8 - 4.8 (m, 6H); 3.2

(m, 1H, H~~C=—CO0,Et); 1.3 (m, 3H, OCH,CH,).

4. 2-Phenyl-5-hydroxymethyl-1,3-dioxane 4

To a mixture of 0.62 gr of I..i.AlH4 (0.016 mol) in absolute
diethyl-ether (80 ml), was added, slowly, a solution of
6.8 g of 3 (0.029 mol) in 60 ml of absolute diethylether.
The mixture was stirred for 4 hours at room temperature.
Then, at 0°C, ethyl acetate (8 ml), water (4 ml) and NaOH
158 (4 ml) were added. The ethereal layer was decanted,
dried and evaporated to afford 5.12 gr (92%) of 4, as a
yellow o0il. Molecular weight = 194

TLC rf: 0.5 (CH,Cl,) on alumina.

IR: 3430 cm ! (OH)

'HNMR 60 MHz, CDCl,, TMS

52 7.4 (s, 5H, ¢); 5.3 (d, 1H, CH¢); 4.3 - 3.2 (m, 6H); 2.2
(m, 1H, CH - CH,OH); 1.3 (1H, OH) '

’



To a solution of 6 (4 gr, 0.019 nol), in a mxture of 60 m" of dry diethyl
ether and 40 m of dry [err], was added, dropwi se, [err] (2.24 ni:-0.029 225
nol). The m xture was stirred at roomtenperature for 24 hours. After TR
extraction with [err], the organic |ayer was washed with brine till pH 7

and dried. The solvent was evaporated and the residue was chromatographed

on silicagel (eluent [err]/MeOH 99:1) to give (4.6 g, 84% as viscous

oil. Mlecular weight = 288 TLC rf: 0.7 ([err]/MeOH : 95:5) silicagel IR
[err]: 1350 [err]; 1170 [err]; 1100 (CGOC) [err] 60 MHz, [err], TMS [err]
4.35 (d, 2H [esr])2-pPReRyi-B-MethBxyhklchyd-Q,3(-slickdnd &r]); 2.3 (m

1H, CH - [err]). The drfteren ! met hyl al kyl ) am nes, except NN (octa-
decyl methyl)amne (Al drich) were obtained from the correspondi ng

al kyl halide and pget ne ac l. rbenin 84,59
July 22, 1935. 8. 6 %’Nﬁﬂ'ﬁ‘%e 1!3’%' J (rl noxG&rr%&?lh?FP 3 ‘g‘eﬁ’ﬁﬁ‘iﬁg dry %“F'
-propylanlne 8 7 ¢biotrednmt QﬂGMNﬂ\ﬁnnutndnmﬁf 5(1% gt)ofia4. iudéed md FHF was

| ut fN N yl |
?)(I\)/SUO |(gg (r)ri) Th(eggn Eturdgéc\%‘y%?} Prﬁg Qf&grr h%o@g k%rrs] WLy Awﬂ)ahaed and

ours.
elimnation of DvVseumdatture) was) ptésrgedeatt P C Eonjué havrsi s§bpne9venniqht

_ [err], the organi g¢phassm "eempatat x‘@thﬂa\(@é@rwﬂgd ﬂi’de‘ﬂj and® the! 081 PEREE Chas
was chr omat ogr aphed g.el uent [err]/t/b 12‘ to %I ve 8.
extracted with'd thyl-—et er, the organlc layer was washed

with water unt_:il neutral, then. with brine, dried and
evaporated. The residue was purified on alumina column
(eluent CH,Cl,) to yield 4.8 gr of 5 (86%). -\
Molecular weight = 208

TLC rf: 0.86 (CH,Cl,) alumina.

IR (cm Y): 3100 - 3040 (¢), 1100 (C-0-)

'HNMR, 60 MHz, CDCl,, TMS

52 7.4 (s, S5H, ¢); 5.5 (d, 1H, H—C—g); 4.8 - 3.2 (m,
9H); 2.3 (m, 1H, CH - CH,OMe).

6. 2-Methoxymethyl-3-benzyloxy-propanol 6

To 5 (5.4 gr,'0.026 mol) stirred at 0°C, a solution of BH,
in THF (M, 52 ml) was added dropwise. The mixture WU
stirred at room temperature for 48 hours, then was gquenched
with cold water at 0°C and extracted with diethylether.
After elimination of the solvent, the crude product was
chromatographed on silicagel (eluent CH,Cl, then CH,Cl,/MeOH
99:1) to give 6 (4 gr, 73%) as a viscous oil.

Molecular weight = 210

TLC rf: 0.24 (CH,Cl,) alumina

IR (cm Y): 3450 (OH); 3100 - 3040 (¢) 1100 (C-0-)

'HNMR 60 MHz, CDCl,, TMS _ _

& 7.3 (s, SH, @#); 4.5 (s, 2H, CH,¢); 3.1 - 3.7 (m,
10 H); 2.1 (m, 1H, CH - CH,0-); 2.6 (1H, OH)



1)

ey

1106 (CGOC [err], 60 Mz, [err], TNS

R =
[err
I

| d
0.

].
(

[err] (yi

(1

¢yield 61%- viscous oil) TLCrf : 0.18 ([err]/ M
yield 58%- viscous oil) TLC rf : 0.18 ([err]/MeCH
[err] [err] 60 MHz, [err], TMS 6: 7.3 (s, 5N, [e
r

3.3 - 3.
); 1.25 |
Met hyl - N- al
enol ysi s
ferr] (yi
87% TLC
39 ([err]

eld 50% - viscous oil) TLC rf : 0.16 ([err]/MeOH 95:5) 8b R

OH 95:5) 8 R =

95:5) IR 1100

rr]); 4.5 (s, 2H,

6 (m 7H, [err]; 2.15 - 2.4 (m 7H, [err] ) 1.8 (m 1H CH

arge sing. 2nH, [err] [err]=De9 (t, 3H, [err]) 9.

Kyl am no)' 2- met hoxynet hyl - -propanol 9 obtai ned by

of 8 in[err] wth Pd/C 10% (40 psi, 5 hours at Jerr]).

2kd 79%Methapegulphpma gerirergxyre gy lodrenzylo Xy~

Hropdhedd ([err]/ MeOH 90: 10) 9c R=7Jerr] (yield 85% TLC
~10) Mol ecular weight = 385 IR [err]: 3450 (OH)

To a solution of 6 (4 gr, 0.019 mol), in a mixture of 60 ml
of dry diethyl ether and 40 ml of dry CH,Cl,, was added,
dropwise, C1S0,Me (2.24 ml; - 0.029 mol). The mixture was
stirred at room temperature for 24 hours. After extraction
with CH,Cl,, the organic layer was washed with brine till
pH 7 and dried. The solvent was evaporated and the residue
was chromatographed on silicagel (eluent CH,Cl,/MeOH 99:1)
to give 7 (4.6 g, 84%) as viscous oil.

Molecular weight = 288

TLC rf: 0.7 (CH,Cl,/MeOH : 95:5) silicagel

IR (cm Y): 1350 (S0,); 1170 (SO,); 1100 (C-0-C)

'HRMN 60 MHz, CDCl,, TMS (4)

4.35 (4, 2H, CH,080,); 3.3. ~ 3.6 (m, 7H); 3.0 (s, 3H,
SO,CH;); 2.3 (m, 1H, CH - CH,0).

The different N,N-(methyl alkyl) amines, except N,N-{octa-
decyl methyl)amine (Aldrich) were obtained from the
corresponding alkyl halide and methyl amine according to
I1.G. Farbening A.G. Fr. 784,599, July 22, 1935.

8. N—Methyl-N-—alkyl—Z—methoxym-ethy'l—3-—benzyloxy-

~propylamine 8

7 (0.016 mol) dissolved in DMSO (15 ml) was added to a
solution of N,N-(methyl alkyl)amine (0.016 mol) and Et,N
(1.4 ml) in DMSO (60 ml). The ﬁixture was stirred at 80°C
for 24 hours. After elimination of DMSO under reduced
pressure, the residue was dissolved in CH,Cl,, the organic
phase was washed with water and dried. The crude product
was chromatographed (eluent CH,Cl,/MeOH 98:2) to give 8.



——

[e r]: 5.3 (1H, OH); 3.3 - 3.8 (m 7H, [err] 2.7 (m 7H, [err]:and [err]);

2.2 (m 1H, Cerr]); 1.25 large sing, 2nH, [err]; 0.9 (t, 3H [err]) :/7
12 - The invention is illustrated by the foll owi ng Exanpl es. Exanple 10:-

3- (N- Met hyl - N- al kyl am no) - 2- met hoxynet hyl - propanol phosphochol i ne Al kyl
stands for [err] and [err] O A= ([err] To a cooled [err], stirred

solution of 9 (7 nmmol) and 3 m of [err] in dryy benzene (20 mM), was added
2-chl oro 2-oxo 1, 3, 2-di oxaphospholane (2 gr, 14 mmol) in 4 m of [err],
under nitrogen circulation. The m xture was stirred . at roomtenperature for
8 hours, then flddeted c,Ihaf(iyhtgm S0 S- &rm@ esh1pff under reduced

pressure. The r ue was S err] (50 -nm) and
transferred in Ja%tor éo?‘lr#%glﬂ/k{gp 9>séa§hrat ed by gazeous NMe, were

added and the m xture was heated at [err] for 24 hours. The sol vent was
evapor ated and t I8b s dligHya ydlelahes yr-aphiscous seilyxagel (el uent

[ MeCH 90: 10;me/40:.30; . 30: [ield the titl d. 10a
[Rer:r][err] i eIdT 1 Q-%§7wﬁ;}31’\ﬁ%ﬂt35¥'ﬁ e title conpoun a

8c R = C, H,, (yield 58% ~ viscous oil)
TLC rf : 0.18 (CH,Cl,/MeOH 95:5)

IR: 1100 (C-0-) cm T

IHNMR 60 MHz, CDCl,, TMS |

& 7.3 (s, 5H, ¢); 4.5 (s, 2H, CH,¢); 3.3 - 3.6 (m, 7H, w
| ca,

OCH,, 2CH,0); 2.15 - 2.4 (m, 7H, CH, — N — CH,)

1.8 (m, 1H, CH - CH,0); 1.25 large sing. 2nH, NCH (CH,)

CH,; 0.9 (t, 3H, CH,)

9. 3-(N-Methy 1—N—alkglamino ) —2-methoxyn§ethyl—
-propanol 9 '

Obtained by hydrogenolysis of 8 in CHC1, with P4A/C 10%
(40 psi, 5 hours at 40°C).

%9a R = CH,, (yield 79%)
TLC rf : 0.36 (CH,Cl,/MeOH 90:10)

9b R = C,H,, (yield 87%)
TLC rf : 0.39 (CH,Cl,/MeOH 90:10)

9c R = C,H,, (yield 85%)
. TLC rf : 0.39 (CH,Cl,/MeCH 90: 10) Molecular weight = 385

IR (cm Y): 3450 (OH) ; 1100 (C-0-C)

'HNMR, 60 MHz, CDCl,, TMS

5t 5.3 (1H, OH); 3.3 - 3.8 (m, 7H, OCH,, 2 CH,0)

2.7 (m, 7H, NCH, and CH,-N-CH,); 2.2 (m, 1H, CH-CH,0); 1.25
large sing, 2nH, ﬁcn,(cnz)ncn,;_o.s (t, 3H, CH,)



i

TLC rf : 0.25 .([eFr]/MeOH [err] 70:30:7) 10b R= [err] (yield 44% [err] =
523 TLC rf, : 0.26 ([err]/MeOH [err] 70:30:7) 10c R = [err] (yield 45%
[®er] 551 TLC rf : 0.26 ([err]/MeOH [err] 70:30:7) - 1.3 - IR Jerr]:
1240 (P=O; 1100 (GOC);. 1040 (P-O [err], 500 MHz, CH OD, TMs [err]: 0.85
(t, 3H, [err]); 1.2 [large sing, 2nH, [err]; 1.45 (m 2H J[err]); 2.0 (m
1H, [err]; 2.15 (s, 3H, [err]); 2.3 (m 4H~ [1@”1); 3.15 [s, 9H, N err]];
3.35 (s, 3H, [err]; 3.4 (d, 2H, [err]); 3.55 (m 2H, [err]); 3.85 (m 2H,
[err]); 4.25 (m 2H, [err]). Exanple 11:

3- (N- Met hyl - N- al kyl am no) - 2- met hoxynet hyl -1 -[6- (N

- pyri di ni un) - hex@hwy| dnpentriopuis Hldmiste adied, bys ttired £oldowing [Examples .
[err] [err] A solution of 9 (9 nmmol) and triethylamine (25 mmol) in 15 ni
of ethanol -free trichl oronet hane, were added dropwi se to a solution of 10
mmol of 5-bronohexanoyl chloride in 10 n of the sane solvent at O0C

under nitrogen ﬂéﬁigtigg. The m xture was then stirred for about 15

hours at room t ——After evaporation of solvent,
3-(N-Methyl-N-alkylamino)-2-methoxymethyl-propanol

phosphocholine

Alkyl stands for -C,H,;, -C,H,, and -C,H,,

+
A = ~-P=~=0(CH,),, Y = -N(CH,),

(ol gy-1 o]

" To a cooled (5°C), stirred solution of 9 (7 mmol) and 3 ml
of NEt, in dry benzene (20 ml), was added 2-chloro 2-oxo
1,3,2-dioxaphospholané (2 gr, 14 mmol) in 4 ml of CJH,,
under nitrogen circulation. The mixture was stirred at room
temperature for 8 hours, then filtered. The filtrate was
eiraporated off" under reduced pressure. The residue was
dissolved in dry CH,CN (50 ml) and transferred in a
reactor. 30 ml of CH,CN saturated by gazeous NMe, were
added and the mixture was heated at 65°C for 24 hours. The
solvent was evaporated and the residue was chromatographed

W, on silicagel (eluent CHCl,/MeOH 90:10; 70:30; 30:70 then
MeOH) to yield the title compound.

10a R = C,,H,, (yield 40%) MH' = 467
TLC rf : 0.25 (CHCl,/MeOH/NH,OH 70:30:7)

10b R = CH,, (yield 44%) MH® = 523
TLC rf : 0.26 (CHC1,/MeOH/NH,OH 70:30:7)

10c R = CH,, (yield 45%) MH' = 551
TLC rf : 0.26 (CHCl,/MeOH/NH,OH 70:30:7)



30 M of dry pyridine was added to the obtained residue and the mixture was '
then stirred at 80C under nitrogen circulation for 24 hours. Pyridine was [ =
elimnated in vacuo and the residue was purified by colum chromat ography‘\«4 ;
(eluent [err], then [err]/MeCH 90:10) to yield the title conmpound.” 1la R =~
[err] (yield 68% 11b R = [err] (yield 60% 11c R = [err] (yield 71%9 IR .
[err]: 1100 (CGOC; 1740 (C=O; 1640 (pyridine) [err], 500 WHz, [err] TMS

6: 0.85 (t, 3H, [err]); 1.2 [large sing, 2nH- i8r#]]: 2.2 (s, 3H [err]);
2.35 [t,. 2H, [err]]; 3.35 (s, 3H, [err]); 3.45 (d, 2H, [err]) - 14 -

Exanpl e 12: 3- (N Met hyl -_Iil— al kyl am no) - 2- net hoxynet hyl - 1-[ 5- (N

-pyridini um - pent ¥Rcédemamyl A2¢j0- fPFre 10 (d=-08A)y] HEndEP+@y [err]

and [err] A = [ery 55, et L, Ur 9 mrol ), 5-bronopentylisocyanate .
(12 mmol ) in benzedn%ﬁkahdségni}#gbf Egg%?ﬂi#l%' was heated for two days at 80C
under nitrogen ciécuPaBbon(t PyBHdi MH\as 1812 n{ haxgel Bdngacmlbnd(crlg)n]; 1.45

obtai ned residue ywgs Qkﬁs%éifz‘ég,?;[%%] (m, 1H, CH-CH,0); '2.15 (s, 3H, NCH,);
2.3 (m,_ 4H, CH,~N-CH,); 3.15 (s, 9H, N.(cn,),];+3.3s (s, 3H,
OCH,); 3.4 (4, 2H, CH,-OCH,); 3.55 (m, 2H, CH,N); 3.85 (m,
2H, CH,OP); 4.25 (m, 2H, POCH,).

Example 11: : :
3-(N-Methyl-N-alkylamino)-2-methoxymethyl-1-[6-(N- _
—pyridinium_)—hexanoyloxy]—propane bromide o/

~ Alkyl stands for -CH,,, -C,H,, and -CH,,

| +
A = -C—(CH,);, n=5, Y =—N< o >
.

o

A solution of 9 (9 mmol) and triethylamine (25 mmol) in
15 ml of ethanol-free trichloromethane, were added dro_pwise
to a solution of 10 mmol of S-bromohexanoyl chloride in
10 ml of the same solvent at 0°C under nitrogen
circulation. The mixture was then stirred for about
15 hours at room temperature. After evaporation of solvent,
30 ml of dry pyridine was added to the obtained residu\/
and the mixture was then stirred at 80°C under nitrogen
circulation for 24 hours. Pyridine was eliminated in vacuo
and the residue was purified by column chromatography
(eluent CHC1l,, then CHCl,/MeOH 90:10) to yield the title
compound.

1lla R = C,,H,, (yield 68%)

11b R = C,H,, (yield 60%)

1llc R = C,H,, (yield 71%)

IR (cm Y): 1100 (C-0-C); 1740 (C=0); 1640 (pyridine)

'HNMR, 500 MHz, CDCl,, TMS a :

58 0.85 (t, 3H, CH,); 1.2 [large sing, zhﬂ._(cH,)n]; 2.2 (s,
3H, NCH,); 2.35 (t, 2H, C(O)CH,}; 3.35 (s, 3H, OCH,); 3.45
(d, 2H, CH,-OCH,)



washed and:dri.ed. - The sol vent was evaporated and the residue was
chromatographed ([err] then [err]/MeCOH 95:5, 90:10) to give the title
caipound. 12a R = [err] (yield 49% 12b R = [err] (yield 52% 12c R = [err]
(yield 62% IR [err]: 1100 (GOCO; 1640 (le’ldl ne) 1720 (CONH);
3350 (NH) [err], 500 MHz, [err], TMS [err]: 6.90 (t, 3H, [err]); 1.2 [Iarge
sing, 2nH, [err]]; 2.15 (s, 3H, [err]); 3.25 [t, 2H, [err]]; 3.35 (s,

[err]); 3.4 (d, %P_gmrﬂz)., 5.1 (t, 2H, [err]); 5.6 (d, 1H -NH) Exanple 13
3-(N-Methyl -N-a am no) - -rrethoxyrrethl-l[S(I\l— :
-piperidi'niun')- Y NAITHITE 1amd agd = 2npethex yRethy ladad §o (N [err]

and [err] A = [%Péhalr&u@)Jégﬁtfp&@waﬂo%ﬁoﬁg@pgfsgam bhem$age process as
described in e Usi ng pi perrdrne rnstea pyr1dine. - - 15
- 13a R'=[err] A(1¥ci)ﬁ| %t%?\o@s %R = J‘lerr]_.c mel d éZ‘Vg 113c R=7Terr] (yield

53% 25¢

+
A= —E—NH(CH,),—, n=5, ¥ =N, o >

o

A mixture of 9 (9 wmmol), 5-bromopentylisocyanate (12 mmol)

in benzene and 30 ml of pyridine, was heated for two days

at 80°C under nitrogen circulation. Pyridine was eliminated

; in vacuo and the obtained residue was dissolved in cHC1,,

—/ washed and dried. The solvent was evaporated and the

residue was chromatographed (CHCl, then CHCl,/MeOH, 95:5,

90:10) to give the title compound.

12a R = C,H,; (yield 49%)

12b R = C,H,, (yield 52%)

12¢c R = C,H,, (yield 62%)

IR (em '): 1100 (C-0-C); 1640 (pyridine) 1720 (CONH);

3350 (NH)

'HNMR, 500 MHz, CDCl,, TMS

§ 0.90 (t, 3H, CH,); 1.2 ([large sing, 2nH, (CH,)n}; 2.15

(s, 3H, NCH,); 3.25 [t, 2H, C(O)NHCH, i 3.35 (s, 3H, ocn,j;
.4 (d, 2H, CH,-OCH,); 5.1 (t, 2H, CHN); 5.6 (d, 1H, NH)

_ Exan_ple 13:
3-(N-Methyl-N-alkylamino)-2-methoxymethyl-1-[5-(N-
-piperidinium)-pentylcarbamoyloxy-propane bromide

Alkyl stands for -C,,H,,, -C,H,, and ~C,H,,

+
A= -c.:-un(cn,),-, n=5, Y =-N< >

o

This compound is prepared by the same process as described
in example 12, but using piperidine instead of pyridine.



. 4

500 Mz, f{err], TMS
11: 2.15 (s, 3H,' , &=
(d, 2H [err]); 5 (' 7

IR [err]: 1100 (GOC); 1720 (CONH); 3350 (NH) [err],
[err]: 0.85 (t, 3H, [err]); 1.2 [large sing, 2nH, [err
[err]); 3.25 [t, 2H, [err]]; 3.35 (s, 3H, [err]); 3.4
2H, ‘[err]); 5.6 (d, 1H, NH) Exanple 14:
3- (N- Met hyl - N- al kyl am no) - 2- met hoxynet hyl - 1-[5- (N
-pyrrolium-pentyl car banoyl oxy] - propane bronidg ALkyl stands for [err]
and [err] A =Jerr] n=5, This conpound is prepared by the sane process as
described in exanple 12, but using pyrrole instead of pyridine. 1l4a R =
[err] (yield 53%1i4bg&:k&@(r]g%y"éf&d4§%% 14c R =Jerr] (yield 48% |IR(cm
): 1100 GO C); IT7Z0 (CONHI* ?3350 (NH) 1[qerr], 500 MHz, [err], TMB [err]:
0.85 (t, 3H [erri3R R 3 Cidhge(¥iald 42%) [err]]: 2.2 (s, 3H [err]): 3.25
[t, 2H [err] 1; B3@5R(s,c3M,,[eyidla Sa%)(d. 2H [err])i 5 (t, 2H [err]);
5.6 (d, 1H, NH) Exanpl e-15: _
3- (N- Met hyl - N- al KR abFPo) ) 8- APRoAGTEA)Ii- 2729 ((QONH) ; 3350 (NH)

~ -pyrrolidinium - peINMR C 28 dorwz pxgheps opeNs bromi de Al kyl stands for [err]

| and [err] [err] g 0.85 (t, 3H, CH,); 1.2 [large sing, 2nH, (CH,)n}; 2.1%

(s, 3H, NCH,); 3.25 [t, 2H, C(O)NH_C!I_,]; 3.35 (s, 3H, OCH,);

3.4 (4, 2H, CH,-O-CH,); 5 (t, 2H, CH,N); 5.6 (d, 1H, NH)

Example 14:
-3-(N-Methyl-N-alkylamino)-2-methoxymethyl-1-[5-(N-
-pyrrolium)-pentylcarbamoyloxyl-propane bromide

Alkyl stands for -C,,H,,, -C,H,, and -C,H,,

+
A = ~C—NH(CH,),~, n=5, Y =-N{ I
. - .

0

This compound is prepared by the same process as described
in example 12, but using pyrrole instead of pyridine.

| 14a R = C,H,, (yield 53%)
14b R = C,H,, (yield 61%)
| 14c R = C,H,, (yield 48%)

IR(cm 1): 1100 C-0-C); 1720 (CONH); 3350 (NH) _.
'HNMR, 500 MHz, CDCl,, TMS - U
5: 0.85 (t, 3H, CH,); 1.2 [large sing, 2nH, (CH,)nl; 2.2 (s,
3H, NCH,); 3.25 (t, 2H, C(O)NHCH,); 3.35 (s, 3H, OCH)); 3.4
(d, 2H, CH,-O-CH,); 5 (t, 2H, CH,N); 5.6 (d, 1H, NH)

Example 15: o
3-(N-Methyl-N-alkylamino)-2-methoxymethyl-1-[5-(N-

-pyrrolidinium) -pentylcarbamo?loxy]-propane bromide

Alkyl stands for -C,H,,, -C,,H,; and -C H,,

+ ‘
A = -C—NH(CH,),~, n=5, Y =~N :
. _ g ' (CH;) s, ’ N\ '




1%

- 16 - This. conpound is prepared by the same procedure as described
i n.exanpl e 12, 'but using pyrrolidine instead of pyridine. 15a R = [err]

: (yield 49% 15b R = [err] (yield 45%9 15c R = [err] (yield 56% IRerr]:

- proliferation.

1100 (CG-OC); 1720 (CONH); 3350 (NH) [err], 500 Mz, [err], TMS [err]: O.85
(t, 3H, [err]); 1.2 (large sing, 2nH, [err] 2.15 (s, 3H, [err]); 3.25 [t,
2H, [err]; 3.35 (s, 3H, [err]); 3.4 (d, 2H, [err]); 5 (t, 2H, [err]); 5.6

(d, 1H, NH) Toxicity The toxicity of the conpounds of the invention, has

been deternined per os on mice, by usual netRéds. Their [err] values are

hi gher than 650 ng/kg. Pharmacol ogy The conpounds of the invention have

been exam ned fqr their ability to inhibit in vitro tunor
'ﬂh%?lrl?TP?“P@GOléndPﬁeﬂffegumﬁy(xﬁhepr%ﬂW?erBFPSﬁdSFPeras

24 hours. HL60: dusuwihéedyinC dxumpld azel buti ﬁﬁi&g‘lgyridmpﬁé cingtaaqeblt
| i ne They show a gy#gﬁgatlc effect at the dose of mM which is not a

toxic dose for tH¥ fuman tunor cell lines. Overall, the lung car ci nonma
cel I i ne resul ti&h Mr=e C,H,; (yield 49%)

i5b R = C,H;, (yield 45%)

15¢c R = C H,, (yield 56%)

IR(cm 1): 1100 (C-0-C); 1720 (CONH); 3350 (NH)

'HNMR, 500 MHz, CDCl,, TMS

5: 0.85 (t, 3H, CH,); 1.2 [large sing, 2nH, (CH,)n}; 2.15
(s, 3H, NCH,); 3.25 [t, 2H, C(O)Nucgr,], 3.35 (s, 3H, OCH,);

~ 3.4 (4, 2H, CH,~0-CH,); 5 (t, 2H, CH,N); 5.6 (d, 1H, NH)
Toxicity
The toxicity of the compounds of the invention, has been
determined per os on mice, by usual methods. Their LD,
values are higher than 650 mg/kg.
Pharmacology
The compounds of the invention have been examined for their
ability to inhibit in vitro tumor cell proliferation.

They "inhibit HL60 and A.427 tumor cell proliferation after

24 hours. |

HL60: promyelocytic leukemia cell line

A.427: lung carcinoma cell line

They show a cytostatic effect at the dose of 0.02 mM which

is not a toxic dose for the two human tumor cell lines.

Overall, the 1lung carcinoma cell 1line resulted more
- sensitive than the promyelocytic leukemia cell line.

The effect of the compounds of the invention on long-term
proliferation, has been more precisely described above.



sensitive than the pronyelocytic | eukema cell line. The effect of the
compounds of the invention on long-termproliferation, has been nore =,
preci sely descri bed above. - 17 - Al of the exanples of the |nvent|oﬁ“%
have been tested and conpared with one of the first related conpounds

di scovered as inhibiting the neoplastic cell-growth: the 1-0-octa- decyl-
2-0-nmet hyl gl ycero- 3-phosphocholine ([err] or nethoxy PAF ; Andreesen,
1988). For this study, a lung carcinoma cell lil ne, called A 427, have been
used; they are anchorage-dependent cells. The A 427 cells were grown in ,
EMEM nedi um cont ai ni ng sodi um pyruvate and non- essent I al am no, acids (Fl ow
Labs), suppl ene d t 0 | s¢ GhJac

medi a contain 1g%qU/ h?é enla?ﬁ]l{ﬂl n%d&}?)o Eﬁﬁ mh ?areeg?(e;ﬁg{:g&ﬂ 4na
(Fl ow Labs). Theom@&hdéﬂm R %v’ém.%w%dr@ t%f%@menéengésﬁevered
[err] (Bachem a@itianidi®in rﬁhé' Sﬁé’é prastic 2 el '-'-fqb

et hanol and 40%_pho phate bu a| PBS Fl ow L Serial_dilutions
wer e prepared |F?39§§ %’5‘1

| asted 24 hour smath[oeayr]pAFThepefdﬁ&seﬁ tms:)o_rrpounds of the invention on
long-termcell proliferation and survival, ‘has been ‘eval uated by

For this study, a lung carcinoma cell line, called AI.427,-
have been used; they are anchorage-dependent cells.

The A.427 cells were grown in EMEM medium containing

YAWAPN! @ Ng- 80%:ta-
= 0. ézpwphﬂshp;léaﬁner(mm or

sodium pyruvate and non-essential amino acids (Flow Labs), .
supplemented with 10% foetal bovine serum (FBS; Gibco). The'

growth media contain 100 U/ml of penicillin and 100 u g/ml
of streptomycin (Flow Labs).

The compounds of the invention and the reference dompouhd
ET180CH, (Bachem; Switzerland) were dissolved in a sclution
containing 60% ethanol and 40% phosphate buffer s:—.iline
(PBS; Flow Labs). Serial dilutions were prepared in PBS.
The dose tested was 0.02 mM. The treatment time lasted
24 hours at 37°C.

The effect of the compounds of the invention on long-terh-f

cell - proliferation and survival, has been evaluated by

studying the plating efficiency and colony morphology of.

A.427. To carry out this study, 1.10® A.427 cells,
previously treated with the compounds of the invention for
24 hours, were seeded into 25 cm? growth area tissue
culture flasks.

These cell cultures were then incubated at 37°C for 15
days. At the end of this incubation time, the cell cultures
were rinsed twice with PBS, fixed with 70% ethanol for

30 minutes and stained for the same length of time with 10%

Giemsa '(Sigma Chemicals).

0



Etudying the:plating efficiency and col ony norphol ogy of A 427. To «carry
Out -this *study, [err] A 427 cells, previously treated with the
wcofpeunds of the invention for 24 hours, were seeded into 25 [err]
growh area tissue culture flasks. These cell cultures were then

I ncubated at 37C for 15 days. At the end of this incubation tine, the cel
cultures were rinsed twce with PBS, fixed with 70% et hanol for 30 m nutes
and stained for the sanme length of time with 10% G ensa (Si gna Chemi cal s) .
- 18 - The results are expressed as 'relativelplating efficiency (P.E )’
val ues cal culated as follows: P.E. = Nunber of colonies fornmed 100
Nunmber of cells plated and sumari zed in the folrdmﬁng table. It has been
found that the c@henikesubtacares iaxpressadieas dredatpyvenlattingicefficiency
i nvention, have (R, yt'/hajd1d&IWH i dd %ﬁ Fﬁ;,ﬁh&g.omer reactivity to the .

G ensa stain and, overall their size is -smaller than that of the untreated

col onies. COWOUNDS P.E. (% COVPOUNDS . P.E. (% Control 100
+2.2 EX 12 - b mRE.2= Jupber of sedoniessformed - ,,, EX

13 - b 19.1 + 3.6 *** Number of cells plated

and summarized in the following table.

It has been found that the colonies formed aftér treatment
of compounds of the invention, have lost their regular

N o profile, have a lower reactivity to the Giemsa stain and,
overall their size is smaller than that of the untreated
colonies. '

COMPOUNDS P.E. (%) COMPOUNDS P.E. (%)
Control 100 +2.2 EX12-b 20.2 + 2.3 »»
ETI8OCH3 | 334+1.5 EX13-b 19.1 + 3.6 s+
EX10-a | 27.1+26% | | EX13-c¢ | 176+2.7+
) EX10-b 21.4+18% EX14-2a 22.7+3.1
EX10-c 14.2 + 0.9 »++ EX14-b 27.3+33
EX11-a.| 232+24+ EX14-c | 18.6+2.7 «¢
EX11-b | 18.5+2.1 % EX15-b 21.7 4+ 3.3 s
EX12-a 25.6 + 3.1 *» " EX15-c¢ 26.4 + 2.6 »»

The statistical symbols refer to the comparison between
each example with the. reference ET180CH,. The different
symbols: NS, *, #*% and #*%* mean that the result is
respectively not significative, significative, very
significative and highly significative.



EX 10-a 27.1 + 2.6 EX 13 - ¢ 17.6 + 2.7* EX10-b . 21.4 + 1.8*

EX14- a 22.7 + 3.1* EX 10 - c 14.2 + 0.9 *** EX 14 - b 27'3+3yo8‘?-

* EX11-a 23.2 + 2. 4% EX 14- ¢ 18.6 + 2.7 ** EX 11-b 18. 5‘*""_
+2.1 * EX 15-b 21.7 + 3.3** EX 1q 25.6+3.1 ** = EX 15-c
26.4 + 2.6** The statistical synbols refer to the conpari son between each
exanple with.the reference [err]. The different synbols: NS, *, ** and
*** mean that EdsvlIepult s respectively not significative,

significative, e Si |f|cat|v and, hi ghl v. si f| ative,
Posol ogy I n hIr?an\(’“f'% ragg, aPEe MRS u%‘?s g’:‘iy‘ Eﬁveﬁﬂ'%ﬂ“ﬁ?e

preferably admrefeamiely bpdnivistenede. by Usubl powdkeogy ﬂsmlfrmselégyo 5

mg/[err]  of the %PQRUQ sndeg ng e@??ﬁ/s REE @h%mtdﬂff LBaR* PRYStRERL

month in sl ow perfusion
3- (N- et hyl - NRkydigm noyhreeetdosy¥edays- pesparBth in slow perfusion.

3



S T

tderivative of the general fornula I: [err] wherein R represe _ '

group havi.ng a chain containing from 10 to 20 carbon atons; H!.I“ﬁﬂl{%ﬁﬂmmnl

.;affghoup of the formula [err] [err] or [err] n bei ng c s w
‘of "FTom2 to 10; Y represents an anmoni um a%/(fyl ammoni um di al kyl anmoni um .
trial kyl anmoni um pyridi ni um piperidinium Pyrroliumor pyrrolidinium

group, the or E*”HLK?JQU group in the al kyl ammoni um di al kyl ammoni um or

trial kyl ammoni um~g¥etps- having from 1l to 6 carbon atons; and if A has the f

irst of the val uds gi en adi-andg eyl - thesl kyl ami ne) Hme thok yreeth hb- seepadol

or third of the vl U&s GiweEDLARRE c__g{?rl} ¥ e Ssed sya pharnmaceutical ly '

accept abl e ani on; or a pharnmacedtic 5Ty accept abl e salt of such a

derivative. -21- 2. 3- (N- Met hyl - N- decyl am no) - 2- met hoxynet hyl - pr opano

phosphochol i ne. 3. 3- (N- Met hyl - N- hexadecyl am no) - 2- net hoxynet hyl - pr opanol

phosphochol i ne. fﬂa

N—R

CH,OCH, X

O—A—Y

wherein

R represents an alkyl group having a chain containing

o '

from 10 to 20 carbon atoms; (o) _
A represents a group of the formula -g——o——(CHz)z-,
é ~ .

—ﬁ——(CHZ)n— or _%-_NH—-(CHZ)n-' n being an integer of
0] o

from 2 to 10;

Y represents_ah-ammonium, alkylammonium, dialkylammonium,
trialkylammonium, pyridinium, piperidinium, pyrrolium or
pyrrolidinium group, the or each alkyl group in the

alkylammonium, dialkylammonium or trialkylammonium groups .

having from 1 to 6 carbon atoms; and |

if A has the first of the values given above X~ has no

\FJ value but if A has the second or third of the values

given above X represents a pharmaceutically acceptable

anion;

or a pharmaceuticlaly acceptable salt of such. a

derivative. '



w
1

hnﬁﬁﬂ -N—octadecylanino)-2-nethoxynethy|-propanoI phosphocholrne
ﬁmﬂn

4.

| “&“'(lm" N- decyl am no) - 2- met hoxynet hyl - 1- e
L - hexanoyl oxy] - propane brom de. 6. _ ey

3- (N Met hyl - N- hexadecy! ami no) - 2- met hoxymet byl - 1- :

-[ 6- (N-pyri di ni um - hexanoyl oxy] - propane brom de. 7.

3- (N-Met hyl - N-oc o - t t_hyl _

-[ 6- (h&pyrr%1nru%)?ﬁ5§5ﬁ§??5 y%—g&ggﬁﬁégﬁr?%WéEh?fymethyl propanol

3- ( N- Met hyl - N- depiyoaphacho2imet.hoxynet hyl - 1-

-[ 5- (N-pyri di ni um - pent yl car banoyl oxy] - propane brom de. 9.

3- (N- Met hyl - N- hexadecyl am no) - 2- met hoxynet hyl -

-[ 5- (N—pyrrﬁrnruhT(HeHﬁ?hN&rUahﬁNaﬁeﬂYkﬁﬂﬁﬂ?ﬁr%ﬂmﬁﬁQENY!ethyl'PrOPan°1

3- (N-Met hyl - N- ochrggphbaRbAGNe2- Met hoxynet hyl -

-[ 5-(N-pyri di ni uh) - pent yl car banoyl oxy] - propane bronide. 11

3- (N- Met hyl - N- decyl am no) - 2- net hoxynet hyl -

-[ 5- (N-plpeildlnnugh-nep Mﬁﬂﬂﬁﬁﬁadéhgdaﬁﬂﬁ¢¥ﬁwhﬁﬁﬁmbﬂymetﬁy1-propanol

3- (N- Met hyl - N- hex | a ) 2- met hoxynet hyl -

-[ 5- (N- pi peri di nPHRF ﬁ ﬁgb anmoy! oxy] - propane broni de. 13.

3- (N- Met hyl - N-.oct adecyl am no) - 2- net hoxynet hyl -

-[ 5- (N- pi pegi di ni u oF: L 14~

3- (N- Met hyl £7'N— degyl am ng‘)t'wzl N E %ié]ﬁ(#?i) QW&Q*Q&‘!EYI 1

-[5-(N-pyrroli unr{pedwmmibumweﬁop%exmoaraea“e bropides

3- ( N- Met hyl - N- hexadecyl am no) - 2- net hoxynet hyl -

6. 3'(N-Hethyl~N-hexadecylamino)-2-methoxymethy1-1- (;
-{6- (N-pyridinium)-hexanoyloxy]-propane bromide. - x

7. 3- (N-Methyl-N-octadecylamino)-2-methoxymethyl-1-
-[6-(N-pyridinium)-hexanoyloxy]}-propane bromide.

8. 3-(N-Methyl-N-decylamino) -2-methoxymethyl-1-
-{5- (N-pyridinium)-pentylcarbamoyloxy]-propane bromide.

9. 3- (N-Methyl-N-hexadecylamino) -2-methoxymethyl-1-
-[5-(N-pyridinium) -pentylcarbamoyloxy]-propane bromide.

10. 3-(N-Methyl-N-octadecylamino)-2-methoxymethyl-1-
-[{5-(N-pyridinium) -pentylcarbamoyloxy]-propane bromide;‘&g

11. 3—(NfMethyl-N-decylamino)-2-methoxyméthy1-1—
-[5-(N-piperidinium)-pentylcarbamoyloxy]-propane bromide.
{
12. 3-(N-Methyl-N-hexadecylamino)-2-methoxymethyl-1-
~[5-(N-piperidinium)-pentylcarbamoyloxy]-propane bromide.

13. 3-(ﬁ-Methyl-N-octadecylamino)—Z—methoxymethyl—l-
—[5-(N—piperidinium)-pentylcarbamoyloxy]-propane bromide.

14. 3-(N-Methyl-N-decylamino) z-methoxymethyl 1-
-[5- (N—pyrrollum)-pentylcarbamoyloxy]-propane bromide.



-

Y_[5- (N—pyrrqliun) pent yl car banoyl oxy] - pr opane bron1de 16.

3- (M Wt iyl - N oct adecyl ari no) - 2- et hoxyret hy! - ||||\||\\l\|l\|||\\l\l\l\\\ll\
- [5: “N- pyrrol i um - pent yl car banoyl oxy] - pr opane bro

“3- N- Met hyl - N- decyl am no) - 2 met hoxymet by 1-

- -[5- (N—pyrrolldlnlu pent car bano on§£ propane brom de. 18.

3- (N Met hyl - R3rexatfe '&"h%¥ 3G¥iemino) ~2-methoxymethyl-1-
-[5-(N-pyrrolidini<gg- pemyi-ﬁalmﬁpybeﬁyiﬁpaepaﬂeyhbﬁm]dproiﬁne bromide.
3- (N- Met hyl - N- oct adecyl am no) - 2- net hoxynet hyl - 1-

-[5-(N-pyrrolidinium-pentyl car banoyl oxy] - pr opane broni de. 20.- A
process for 1@he 3ptpdethybrN-ofttadecplapino) -demethoxymethydondi ng to-
claim 1, the proges _égpp ' _ e
general formula [er @%e |néiﬁhmgaésgﬁ?hﬁgﬁﬁfﬁbgﬁgﬂgﬂ 9&5@&%&‘&}&M1&41
conmpound whi ch has the formula [err] wherein n is as defined in claim1;

the said reacjon DaNaué@iy FaNTaeyHhihB) LbenBERsRYRRLHy121 £XCess of a
ni t rogen conpound which is a am ne having'from1l to

carbon atons, a dialXy (%ﬂP“Er?ﬁiQhFmebéEﬁngVﬁﬁPrQP&&H1PHHémﬂﬁﬂBﬂﬂ%/bﬁﬁﬂide-
fromlto 6 carbon atons, a trialkylamne in which each alkyl group

et %S 41 ety %R Tt B e BB L

ni trogen conpounds—[$studpynréa}d1n1um)-pentylcarbamoyloxy]—propane bromide.

—

19. 3-(N-Methyl-N-octadecylamino)-2-methoxymethyl-1-~
i“j -[5-(N-pyrrolidinium)-pentylcarbamoyloxy]-propane bromide.

20. A process for the preparation of a propanol
derivative according  to claim 1, the process comprising

reacting a propanol derivative of the general formula

OH

wherein R is ‘as defined in claim 1 with an oxo compound

which has the formula
Ccl - ﬂ’// , Br-(CH,) -C-Cl or 0O=C=N(CH.,) Br
\\\ 2'n i . 2'n

wherein n is as defined in claim 1; the said reaction being
(a) carried out in the presence of "an excess of a nitrogen
compound which is ammonia, an alkylamine having from 1 to 6
carbon atoms, a dialkylamine in which .each alkyl group
independently has from 1 to 6 carbon atoms, a trialkylamine
in which each alkyl group independently has from 1 to 6 carbon
atoms, pyridine, piperidine, pyrrole or pyrrolidine, or (b)
followed by reaction bf the'product with one of the nitrogen
compounds listed in (a).



_=23-2%——ATprocess according to claim 20, option (a), in which t he

sol action between the propanol derivative and t he oxo - P
“E%\i““ﬂ“\‘\“l‘“‘em trogen conpound or a mixture thereof with an aprot i ¢ Aot
s A process according to clai®_ 20, option (a), or claim .

21 in which the reaction is carried out at a tenperature of from50 to

[err]. 23. A process according to claim 20, option (b), in which.
the reaction bgt meenatfp&qwéa@nabcdeamgtlw andime 20%0 ds&watw/@) IS in
carried out in an, apr tic §$Ivent rocess %ﬁfor ing . to claim

20, option (‘H}ich ignFnﬁﬂﬁcﬁhFh TG PR DpSMRES the RgRanral

derivative anoaéhfvwmvdeanaathueom crivatk i B$ 8héemperagence c¥mgoiunia

-10C to anbient_te ture ogessg ac ording to.claim 20, option
(b) or clainliﬁro?n@ €“¥§4tpﬁrﬁﬂlcﬁl? e el %ﬁcbg Y& Yhe pr opano

derivative and the oxo derivative is carried out L.n the presence of an

organi c base. 2§ A Rr e 8 C YU 4t Clt%' ”E%éﬂn” %ﬁ" Ch?ﬁﬁé‘fo.?rgﬁé‘i ¢ hgse
i's trlethylan1ne process accor g to cllaim 2 b) or’ any
of clainms 23 t©1Q5m| nzl/\hllefh twteurleadthq)n rgRatienr é@uctcacﬁrltehk fdutst atep

Wi th the nitrogep,PaPRr8dokSeeahl 56dt8UB0Rc .2 tenperature of from50 to
[err]. 28. A process accordlng to claim 20, option (b) or ‘any
23. A process according to claim 20, option (b), in
which the reaction between the propanol derivative and the
oxo derivative is carried out in an aprotic solvent.

24. A process according to claim 20, option (b), or
claim 23 in which the reaction between the propanol
derivative and the oxo defivati?e is carried out at a
temperature of from -10°C to ambient temperature.

25. A process according to claim 20, option (b) or claim
23 or claim 24 in which the reaction between the propanol'
derivative and the oxo derivative is carried out in the
presence of an organic basef '

26. A process according to claim 25 in which the orgénic
base is triethylamine.

27. A process according to claim 20, option (b)'or any
éf claims 23 to 26 in which the reaction of the product
of the first step with the nitrogen compound is carried
out at a temperature of from 50 to 80°C. '

28. A process according'to claim 20, option (b), or'any
of claims 23 to 27 in which the product of the first
step is reacted with a 30 to 50% stoichiometric excess

of the nitrogen compound.



‘¥of claims 23 to.27.in which the product of the first step ;\\\§\\N‘ENN\WTTT\\~

- 30 t0 50%:stoichionetric excess of the nitrogen conpound. W@}’ 1
.pr:pcess according to claim?20, option (b), or any of clains 2 " ”’

‘whi€©h the reaction of the product of the first step with the nltrog n S5

conpound is effected by heating the said pro y In solution in the

ni trogen conmpound. 30. A process. according T any of clains 20 to 29 in

whi ch the propanol derivative is reacted with a 10 to 100% stoi chi onmetric

excess of the oxo conpound. 31. A pr ocess according to any of claims 20 to

30, which process Is carried out und a non- xidis#gg or inser é

at mospher e. 29 pHrRIERERRT cAFCeh Bglfloﬁ i ngPLIBR o SBAe OF any
derivative accemlldlgamao B ytof 20), ailas whliich othd Sreactianpbér rehee rodhid ty
accept abl e salt hereof. [n admi.xture wth_ a pharmaceut i cal,

accept abl e dilu {h g}¥§trste Wit the' nl'tfodes compoung is’ effected
: by heating the said product in solution in the nitrogen

compound.

30. A process according to any of claims 20 to 29 in
which the propanol derivative is reacted with a 10 to

100% stoichiometric excess of the oxo compound.

31. A process according to any of claims 20 to 30,
which process is carried out under a non-oxidising or
insert atmosphere.

32. A pharmaceutical composition comprising a propanol
derivative according to any' of claims 1 to 19 or a
pharmaceutically acceptable salt thérepf in admixture

with a pharmaceutically acceptable diluent or carrier.




