-1 TITLE: Qycerol Derivatives DESCRIPTION: The invention relates to
| derivatives which are of interest for their antitunoral activity,.

) hod"for their preparation and to pharnaceuti cal i1

contal#M ng them The invention provides glycerol deri vﬁ%%q%fé%gggener al

formula la, Ib and Ic [err] wherein: [erTt represents a hydrogen atom or

an al kyl group having from1 to 5 carbon atons; R2 represents a straight

chain or brancheg.chain al kyl group having from 10 to 24 carbon atons; R3

represents a = group, an al kyl group having from1 to 6 carbon atons,

an al kyl car badgylerglomertiaatiyelsrom 2 to 7 carbon atons or a

di al kyl car ba I j.n which each al kyl group has from1l to 6 carbon

atons; 0 A rggéggﬁﬁgﬁgﬁﬁroup-of the formula [err] [err] or [err] , n

bei ng an i nt §yer oivénierR reladesy tepybyenral aﬁeéfmﬁildmsgr%b?ha@reﬁ kyl

ammoni um o o MYl HLd{ OFbL ehel L UREDEROFEL Actiiky esTRN TR
ic

trial kyl ammoni um group I n eac

for their preparation and to pharmaceutical compositions

~containing them.

The invention provides glycerol derivatives of the

general formula Ia, Ib and Ic

OR NR. R OR
i\-//a . 3 _ l 2 — 3 _
NRle X OR3 X | O-A-Y X
O-A-Y : O—A—Y. NRlR2
Ia - ib | Ic
wherein:
Rl represents _a hydrogen atom or an alkyl group
having from 1 to 5 carbon atoms;
R2 represents a straight chain or branched chain
alkyl group having from 10 to 24 carbon atoms;
R3 represents an aryl group, an alkyl group
\J having from 1 to 6 carbon atoms, an alkylcarbamoyl

group having from 2 to 7 carbon atoms or a
dialkylcarbamoyl group in which each alkyl group

has from 1 to 6 carbon atoms;

‘A represents a group of the formula —Pf—o——(CHZ)Z-,

o
—ﬁ——(CHZ)n- or -ﬁ——NH——(CHZ)n-, n being an integer
o] o
of from 2 to 10;
Y represents an ammonium group, an alkyl ammonium
group having from 1 to 6 carbon atoms, a dialkyl-

ammonium or trialkylammonium group in which -each



-2- al kyl group independently has from1 to 6 carbon atons, or a saturated
or unsaturated heterocyclic group containing a quaternary n|trogenaheterg§j
atorg and if A has the first of the values given above X has no value, but

i \_A has the second or third of the values given above X represents a
pharmaceutical ly acceptabl e anion.. The-2- invention further provi des
pharmaceutical ly acceptable salts of the gl ycerol derivatives la, Ib and Ic
as above defined. The invention also provides a process for the preparation
of glycerol deriadky¥eydaup | bndb@behde&&l@boh(ss deffndnedl ttee Br oc&sBon

conpri sing react| prg anol eriv e of th en foroul a
wherein [err] Egmgferf$ saturaé%%o&%‘ Hefgﬁgﬁa and hT ???C¥%§}%sents L

a group of the fgrqubacpemapnlnm'4enuétewﬂwevnn@erppenrégﬁgssntetan:aIkyI
group having frog,4 to 5 carbon atons, R2 is as above defined and 0 )
represents a phenyl group with an oxo conpound . whi ch has. the formul a [err] $
wherein n is as &Bobehasf thedfinste afai the chalien EéWﬁg(%B°VQx#r|bﬁs out

in the presencgo 9hl1udNbu@x¢esa 1Wis anel t 58E8AACOHPOWHL A & | Ehe
amoni a, an al kyl am ne havi ng
values given above X represents a pharmaceutically

acceptable anion.

The invention further provides pharmaceutically
acceptable salts of the glycerol derivatives Ia, Ib and
Ic as above defined. _ o B <

The invention also provides a process for the preparation
of glycerol derivatives Ia, Ib and Ic as above defined,
the process comprising reacting a propanol derivative of
the general formula

ORy B, OR

3
NRlR2 ’ OR3 . or _ OH
OH ' OH ' : B2
IIA s - IIb ' IIc

wherein RR, and R; are ‘as above defined and B,
represents a group of the formula 4NR1'R2 or —N(SOZCH2¢)R2
wherein Rl' represents an alkyl group having from 1 to 5
carbon atoms, R2 is as above defined and @ represents a
phenyl group with an oxo compound which has the formula

o ’

"/,o . g
Cl - P , Br-(CH,) - C -Cl or O =C = N(CH,)_Br
| ~o 2'n f - | 2'n )

wherein n is as above defined; the said reaction being
(a) carried out in the presence of an excess of a

nitrogen compound which is ammonia, an alkylamine having




-3- from1l to 6 carbon atons, a dialkylamne or trialkylamne in which each
al®yl group independently has from1 to 6 carbon atons or a saturated or
unSatwur at ed® het erocyclic conmpound containing a nitrogen hetero atom
or Lgb)’follomed by reaction of the product with one of the nitrogen
conpounds listed in (a); and, if the product obtained by route (a) or
route (b) contains a benzyl- sul phonyl protected nitrogen atom

hydrogenol ysing it to forma glycerol derivative | in which Rl represents
a hydrogen at @Romlle vy @C BT Bt Wl 12 &bslkﬁysmheno%){:ﬂ%m@l@wﬂr@ |n
a single step, option (a) above, or as two ste o'glt _aboye

ei ther event in jwhich d?%‘F'érﬁHWlCQFPPé’d e Yo a6X| g &P 6

inert at ”DSDQ%Yr%o’iiJCabt&ﬁs nb&r@gegataﬁsltdasurabnluysaherate@amdteiemmwe
is reacted with a 10 to 100%.st.oi chi orretrl [ excesg ?f t he gxo cor%oun&))
]

When carried GARPQUNG ¢ gonkainifa, Ao niREOden o BRERES ( REPMirs {
reaction of tlellca@obyderéxzation Idf withle t heoduotdewivhtione isf the

preferably carrled out in an aprotic solvent ih esgpce, $@i ©
base such as fHit&ORAANTREPOUR elrrloss edsu?t 1%)teer?pngat E?e |§£f?§(}:m err]
to anbi ent. oﬁtezsmrd)nhiystrswtrmy(aherpmereartlel etbburcopfaias i ag hereyl-

product of th en MLEBQERN HYPOUNErogkdl {89ngSit to
preferably at Ln[err é;t%)c?o duct g? the f1'rst s]%%p nayy5|?r%l>} be
-suspended form a glycerol derivative in which Rl represents a

hydrogen atom.

v The process according to the invention may be conducted
in a single step, option (a) above, or as two steps,
option (b) above. In either event, it is preferably
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

oxo compound.

When carried out as a two step process, the first step,
that is the reaction of the propanol derivative II with
the oxo derivative, 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 80°C.
The product of the first step may simply be suspended
or dissolved in the nitrogen compound and heated. When
this is impracticable, e.g. because of the 1low boiling
points of ammonia and the mono-, di- and tri-alkylamines
of low molecular weight, a 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



or dissolved in the nitrogen compound and heat ed. Wien this is ;_
i npracticable, e.g. because of the |ow boiling points of amonia and the s~
DRO-, di- and tri-al kyl amines of | ow nol ecul ar wei ght, a sol vent ‘may ,be o
u\gd and the nitrogen conpound is then preferably used in a 30 to 50%

stoi chionmetric excess relative to the prgduct of the first step. Wen
carried out as a one step process, the reaction is -4- preferably
conducted at 50 to [err]. The nitrogen conpound rmay, as in the second step

of the two S d 50 su di I
§£39e959§9 SonBEced altO sUSREHD @, dingRd e, ddiferd %%dwth_

derivative and the oxo derivative, either alone or in conj
an aprotic B8Fver®s 1B $RGuUIRLIRNDOBERPL IR thei k¥O4h9R (PEPFeESel be

derivative hse@f ﬁ&lesge@ehal éprmls&dlbe)rths PrbdAldl] BepLeseive ar1

hydr ogen ato | s _necessary tp protect the_secondary,am roup, wwth a
banzyl sul phoRBl GIouBro. HEeivasivBe SRl ALobRe Thuihr THIHRSFIEh by
hydr ogenol yeigh Sncbppomuecsbawems not necessary when preparing conpounds
of the general fornula la, since t he secondary. ami no group is then in a

sterically hindered position. Reaction scheme | below illustrates the
process. acc@tdShQUﬁd beenpedntthert df ither destiged @ hywemleptentvanivé t he
glycerol |a; st g C@ﬁéegeaa 19 £5aRl1 PN IBCRATRE f ahat he, PEepRedkhes of the
gl ycer ol derlvatlves I lc are

hydrogen atom, it is necessary to protect the secondary
amino group with a benzylsulphonyl group. This can. be
removed at the end of the reation by hydrogenolysis. )
Such protection is not necessary when preparing éompounds \g)
of the general. formula Ia, since the  secondary amino

group is then in a sterically hindered position.

Reaction scheme I below illustrates the process -according

to the invention as it relates to the preparation of the

glycercl Ia; the corresponding reaction schemes for "the
preparation of the glycerol derivatives Ib and Ic are

readily deduced by the skilled chemist and therefore need

not be shown.  In Reaction Scheme I, Z represents a

nitrogen compound -which is the parent to one of the

quaternary nitrogen groups represented by Y.

Glycerol derivatives, and more-particularly phosphocholine
derivatives, have been described 'in EP 130527; oné of
these related compounds, effective in cancer ‘treatment,
3-octadecylamino-l-tetradecyloxy-propan- -2-phosphocoline,
and a reference compound, Et-lS-OCH3 (methoxy-PAF;
Andreesen; 1988), have been  retained for comparison
purposes with the compounds of the invention. The results
have shown that the-_compounds of the invention have a
highgf antitumoral activity, as evidenced in the

pharmacological tests herewith.



readi |y deduced by the skilled chem st and therefore need not be shown.
In<Bgactioﬁ ~Scheme |, Z represents a nitrogen conpound which is the
par eft t.0 one of the quaternary nitrogen groups represented by Y. d ycerol
derivvat i ves, and nore particul arly phosphocholine derivatives, have been

. described in EP 130527; one of these rel at_gql_ conpounds, effective in

" cancer treatnent, 3-octadecyl am no-1-tetradecyl oxy- propan-

- 2- phosphocol ine, and a reference conpound, [err] (et hoxy- PAF;

Andreesen; 198&41y haverhdeen;nygheiBRd prfovi%%'H)ariaSOH @U&Pﬂ%@éuﬂéglthe
conpounds of the invention. The results have shown_that the conpounds of

" tshe i nventi on FRARPSL B he COPRLIS ithpRal 9L YSREFPY| t9erivativey JereEding n
t he pgar nmacol ongdﬁ&het esﬁ\se:hejlr@w ot a _pfﬁ-rnla&fédﬂﬁ,calltyheiaccbp‘tlebg.'bohsalt
provi des a arnpceuti cal, conposi tipn conprisin . ero erpvative
Recording to (HETSREnthof B Fiiar MhEBurd PPy RaEeU SR d Vo eE REFEDE |
adm xture w t dilydat nececdrcihety acceptable diluent or carrier. The

starting materials Ila, Ilb and Ilc nay be prepared acording to the
reaction schenmes II, 111, IV and V below. 1In particular: The starting
material || neBhéesparpingdmatesidilsg IXr r edEbi @mdschieemply: heheprepared

particularity Qb P3¢ 53k OPSa&PShSEShbReNe1St €132 v 4hd ¥ MBelow.
mechani sm conpri ses
In particular:

The starting material II may be prepared according to
reaction scheme II: the particularity of these reactions

U consists in the step 3a — 4a : the mechanism comprises
2 SN2 substitutions, with migration of the —OR3 and
—NRlR2 groups, as described by K. Suzuki, K. Okano in
Synthesis 723 (Sept. 1983).

The starting material IIb may be prepared:
- according reaction scheme III: the compound IIb may

comprise a protective group, when the final product Ib

is such that R1 stands for hydrogen. A deprotection
by hydrogenolysis will be conducted on the final
product;

- - according reaction scheme IV, route A or B,

specifically when R3 represents -CONH-alkyl or -CON-
-dialkyl radical; the starting material 6b of reaction
scheme IV is identical with compound 2a of reaction
scheme II.

As regards the starting material IIc, reaction scheme v,

please refer starting material IIb, first paragraph.

These steps are described below in the preparative

examples.



2 SN2 substitutions, wth mgration of the -OR3 and [err] groups,_. .

as described by K Suzuki, K GCkano in Synthesis 723 (Sept. 1983). -The B

- starting material L1b may be prepared: - according reaction scheng I11; {ﬁE
dog%ound [1b may conprise a protective group, when the final product I'b is

such that [err] stands for hydrogen. A deprotection by hydrogenol ysis

will- be conducted on the final producfr - according reaction schene

IV, route A or B, specifically when [err] represents -CONH al kyl

or -CON- -dialkyl radical; the starting material 6b of reaction schenme |V

is identical with compound 2a of reaction scheme Il. As regards the
starting material Ilc, reaction schene V, please refer starting materi al
I1b, first paragraph. These steps are Wescri bed bel ow i n the preparatlve
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Reaction Scherme Il [err] -9- Reaction Scherme IV R [err] - 10-
Reagti on S@hene'v [err] -11- |. Preparative exanple of the starting .
mat'¢vial  Il1'a, according to the reaction scheme Il: [err] R3=CH3 Step 1:
3- (N<pret hyl - oct adecyl ani no) - 1, 2- propanedi ol (la) A mixture of glycidol (4
m, 60 nmmol) and N-nethyl- octadecylamne (16 g, 60 mmol) in dry tol uene
(50 M) was

Reaction Scheme II

R ~ R R
1 N—R, N — R,
_ O H-N~-R, : clce,
U OH > oH
A NEt,
OH OH 0Cg,
1la 2a
~R
N —R, OR,
ClMes NaOR, R
/ 1
OMes N
> Jx
NEt, 2
0Cg, 0C¢,
N\
3a 4a
OR,
H,/Pd _~ R,
N
OH



refl uxed under stirring for 3 hours.

After evaporation of the solv

ent, __~

the residue was crystallized to yield 16 g (84% of the title conpound.

mPp, [err] (Hexane). M=357 T

(‘Nuj ol RTM) 3300 (OH);

[err]); 1.25 [s, 3
(m 4H, [err]); 3.
CHOH). Step 2: 3-(N-nethyl-o

mol of la was treated for

LCrf: 0.25 ([err]/MeCH, 80:20 v/v) IR

1090, 1050 (CG-O [err]
OH, [err]];
3 (large s.

1.45 (t,
1H, OH);

ct adecyl am

2H, [err]); 2.
3.5 (m 2H, |
-L-trityl ox

12 hours with 60 nmol of t

mmol of triethylamne in 150 ml of boiling toluene.

wor ki ng up,

the remai ni ng oi

el uent chloroforn) and gave 2a (
([err]/MeOH 95:5 v/v) IR [er

(C0; 1080 (GO [err] 300 MHz,
(m 4H, [err]); 3.

(m 15H, trityl)

3- (N et hyl

Ho_[

2 (2m 2
_12_

<

H [err] tr
Step 3:

1) HNa

2) Hal. R,

1b 2b
. ?;
OH  pMes Cl OMes jH-N=-R
R,0 » R,0
OCH,¢ NEt, OCH, ¢
3b 4b
ll?;
H,/Pd N =R,
OR,
, OH
Ri=R, IIb
S0,CH, ¢
R,=H "2t
N—=R;, cleavage
- OR,
C1S0,CH, ¢ OoCH, ¢ Me,SiI

5’b

[err]'

(TMS) 300 MHz 0.82 (t, 3H

3 (s, 3H [err]); 2.5
err]); 3.75 (m 1H,

y- pr opan- 2- ol
rityl chloride

(2a) 50

and 120

After conventi onal

TLC rf: 0.44
3020 (ArCH);
s, 3H, [err]);

1H, H COH);

- oct adecyl am no) - 2- met hanesul phonyl oxy-1-trityl -

o ¢ BH,
yre >, o
0 H THF

S0,CH, ¢

N—R,
Eon,

OH

IIb

was chromat ographed (Fl ash chromat ogr aphy,

I 50 .
(] shegckifn’bolble 111,

[err] (TM5) 2.3 (
ityl); 3.9 (in,

1600
2.5
7.3, 7.5



oxy-=propane (3a) 18 g (30 mml) of 2a was dissolved in 100 m of dry

di e{ hyl

ether and 50 M of dichl or onet hane.

6.84 g (60 mmol) of

nefbanegulphonyl chloride in 50 m of dichloromethane was added under

~stikryng,

and the m xture was ref

and the organi c phase was decant ed,

pr oduct

| uxed for 5 hours.
dried and
was chromat ographed (eluent as in Step 2),

evapor at ed.

Water was t hen added,
The crude
yielding 16.7 g of 3a

(80% . M=677 TLC rf: 0.25 [err] IR [err] 15qp.(c:c3; 1370, 1180 [err]; 1080

(GO [err] 300 MHz [err] 2.2 (s,

2H, [err]); 3 (s, 3H

3- net hoxy- 2- (N- et hyl - oct adecyl am no) - 1-trityl oxy

conmpound was
M=613 TLC rf:

\ 0.42 ([err]/ MeOH);
tCO [err] 300 MHz [err]

3H, [err])S 2.4 (m 2H [err]); 2.65 (m
[err]); 3.35 (m 2H [err]); 4 (m 1, [err]). Step 4:
propane (4a) This
prepared by . reacti %a mi&1 sodi nmet hoxi de. Yield 68%
98.-8“#&299— 1120 (C- O Me) 1050
(TM5) 2.2 (s, 3H, [err]); 2.4 (m 2H [err]);

3.05 (quintet, 1H, CHN); 3.3 (s, 3H, [err]); 3.35 (d, 2H, [err]); 3.6 (d,
2H, [err]. Step 5: 3-nethoxy-2-(N-nethyl-octadecyl am no)-propanol (I1a)

RN C

(R = H)

R,
N<
Rz
OH éb
0Cg,
() (B)
R
0 R,)N—c—c1
8
O (R, R’ » H)
v v !
—NR, R, —NR, R,
—~0CNHR 7b —0CNRR/’
" ]
0 0
—0 Cg, =0 Cg¢, .
H,/Pd
v v
—NR, R, —NR, R,
~OCNHR IIb ~0CNRR’
] === ]
0 .0
— OH —O H




Thi s conpound was obt ai ned by hydrogenol ysis for 5 hours at [err] at 40 psi-

(275880 pascal s) of 4a in chloroform using 10% pal | adi um on-charcoal as N
| yst. - 13 - TLCrf: 0.17 ([err]/MeOH, 95:5; v/v) M399. IR (cm ) ™.

'. (OH); 1120 (GO M); 1050 (GOC '"HNWR 300 MHz, [err] 2.25 (s, 3H,

[err]); 2.5 (m 2H, NCH2); 3 (m 1H, CHN); 3.30 (m 3H, [err]; OH; 3.35

(s, 3H T[err]); 3.6 (m 2H CH20H) 1. Preparative exanpl e of the

starting materi al

I 1'b accordi ng reacti or gohene ||

[err] Step 1:

2- phenyl

- 5- met hoxy- 1, 3- di oxane (2b) 2-phenyl -

5- hydroxy 1, 3-di oxane | b was

obt ai ned accordi ng to Verkaade P.E. and Van Roon J.D. (Rec

Pays- Bas,
with 16 g of nethyl

t he di met hyl formam de was elimnated in vacuo.
washed and dried. The sol vent was evaporated off and the

elyent : dechl oronet hane) to give
BH, _
) H >

di chl or onet hane,

product was
2b. Yield:
1

61, 831, 1942).

obtained by reaction with sodi um Rudiden Bdlidmd ! f or mami de,
nrxture was strrred at 50C for 5 hours,

t ograwhed on silica gel
(DS< 1) HNa
>

mp. [err].

Trav. Chim
10 g of the sodium=salt of |b,
was treated

i odi de. The

The

and
resi due was dlssolved in

2) Hal. R, THF
OR,
ic 2c
/R1 o
OH OMes /R1 N=—R, v
Mes Cl ~ H-N=R, '
OCH, ¢ OCH, ¢ OCH, ¢
| NEt,
OR, OR, OR,
3c 4c 3¢
SO,CH, ¢ SO,CH, ¢
N — R, N — R,
'C1S0,CH,¢ Cleavage
) OCH, ¢ OH
OR, OR,
R,=H .
‘ 5'c IIc o’
R1=R|, l'zl .
N — R,
—) |~ OH
./Pd
OR,

‘-.



m,SIC M=194 TLC rf: 0.32 (petroleumether/diethyl ether 50:50) IR [err]

3 3060: 3040 (CH, ), 1600 (C=Cl), 1100 (C-O) [err] 60 Mvk, [err] TMB
x4(S 3H [err]); 3.8 (s, 1H HCOWe); 4 (m 4H, [err]); 5.5 (s, H
[ erH/ 7.4 (m 5H, [err]). -14- Step 2: 3-benzyl oxy- 2- nmet hoxy- pr opanol

(3b) 4. 2 g of 2b was dissolved in 10 mM of tetrahydrofuran at [err]. A
solution of BH3 in tetrahydrofuran (1M 30 m) was added sl owy, under
stirring. Stirring was continued for 48 heuns at roomtenperature. The

m xture was then cooled to [err], quenched with cold water and extracted
with diethyl ether. The solvent was elimnated and the crude product was
ehr omat ographeé Fatepanatine r oevamplet hof/ dithehy|stagttinng smatexialel ¥Ia,

80:20 and 70: 30 by, ﬂ?ﬂ tbel g f o1
(petrol eum et her/ d| ethyl €l her %@55&‘@}:& Bws"s)éc}z)‘hngg IQ?EI_SI{’qu{%Es‘ﬁ%

{ OH) 3100- 3060- 30R3=CHE [err]) 1600 (C—C) 1100 (CG0) [err] TMS. [err] 60
MHz 2.6 (1H, OH); 34(s 3H, [err]); 3.5 (m 5H, glycerol); 4.5 (s, 2 H,
[err]); 7. 3(5H, [err]). Step 3:

3- benzyl oxy- 2- net hoxy- | - met hanesul phonyl oxy- pr opane (4b)

Step 1:

' 3-(N-methyl-octadecylamino) -1, 2-propanediol (la)

A mixture of glycidol (4 ml, 60 mmol) and N-methyl-

octadecylamine (16 g, 60 mmol) in dry toluene (50 ml) was

refluxed under stirring for 3 hours. After evaporation of
N the solvent, the residue was crystallized to yield 16 g

(84%) of the title compound. m.p. 59°C (Hexane).

M=357

TLC rf: o 25 (CHC%,/MeOH 80:20 v/v)

IR (cm~ ) (Nu;o;p 3300 (OH); 1090,1050 (C-0)

'H-NMR: CDCl,, & (TMS) 300 MHz .

0.82 (t, 3H, CH;); 1.25 [s, 30H, (CH,),s1; 1.45 (t, 2H,
NCH,CH,); 2.3 (s, 3H, NCH,); 2.5 (m, 4H, CH,~-N-CH,); 3.3
(;-ar_ge S., 1H, OH); 3.5 (m, 2H, H,COH); 3.75 (m, 1H, CHOH).

Step 2:

U 3-{(N~-methyl-octadecylamino)~-1-trityloxy-propan-2-ol (2a)
50 mmol of la was treated for 12 hours with 60 mmol of
trityl chloride and 120 mmol of triethylamine in 150 ml of
boiling toluene. After conventional working up, the

remaining o0il was chromatographed (Flash chromatography,
eluent_ chloroform) and gave 2a (yield 85%) m.p. 45°C.

TLC rf: 0.44 (CHC1,/MeOH 95:5 v/v)

IR (cm~ ') 3500 (OH); 3080, 3050, 3020 (ArCH); 1600 (C=C);
1080 (C-0) |

'‘H-NMR: 300 MHz, CDCl,, & (TMS)

2.3 (s, 3H, NCH,); 2.5 (m, 4H, CH,-N-CH,); 3.2 (2m, 2H,
CH,Otrityl); 3.9 (m, 1H, H-COH); 7.3, 7.5 (m, 15H, trityl).



To a solution of 5.88 g (30 mml) of 3b and 10 ml of tri- ethylamne in 1Q0< -
m of dry diethyl ether and 50 m of di- chloronethane, was added under "gj
s¢iNring 6.84 g (60 mmol) of nethanesul phonyl chloride in 50 M of , .
dichl oronet hane, and the nmixture was refluxed for 5 hours. Water was then
added, and the organic phase was decanted, dried and evaporated. The
crude product was chromat ographed (el uent petrol eum ether/diethyl ether

80: 20 by volune), to yield 6 g (74% of-4pp ILC rf: 0.35 [err] viscous.
M=274 TR [err] 1600 (C=C); 1350 [err]; 1170 (SQ2); 1100 (CO) [err] TVS

[err] 60 MHz i gs,3.3H, [err]); 3.4 (s, 3H Ow); 3.5 (d, 2H, [err]); 3.8
(m 1H, HCO P (m 2H, [err]); 4.6 (s, 2H: [err]}); 7.4 (5H, [err]).
-5- Step 4: 3-kirmetbpl-Dotmidemyl-ainet)Ho-nétheresnchih oy baxy st tei € by
5.4 g (20 gggiéé“gg ig']mas dissolved in 15 m of

di et hyl sul p d to a solution of 5.7 g (20 mmlz_-h of
N- et hyl - oct d8e@y| (3@ mmoldncdbf a1 was digsalved hin ahhanl nOSOdﬁ’Y diethyl
di methyl sul pRegledle. age 5 X i”%f"’a&ééfd&{:&ﬂeéﬁahsrrls for g4 (e@unmol ot

di met hyl sul phoxi de was m nat resid di sso

i n dichl oronﬂ?ﬁaﬁ@e%ﬂmm tehlexide a4p &9 8l e %%lulspromethane vas

added under .stlrr;ng,._and the_ mixture ﬂwas..refluxed. for

5 hours. Water was then added, and the organic phase was
decanted, dried .and evaporated. The. cpﬁdg- product was
chromaﬁographed (eluent as in Step 2), yielding 16.7 g of
3a (80%). . . : - _ | W

 M=677

TLC rf: 0.25 (CHCI,) -

IR (cm ') 1600 (C=C); 1370, 1180 (SO,); 1080 (C-0)

'H-NMR: 300 MHz cpbcl, -

2.2 (s, 3H, NCH,); 2.4 (m, 2H, NCH,); 2.65 (m, 2H, CH,N); 3
(s, 3H, CH,S0,); 3.35 (m, 2H, CH,0Tr); 4 (m, 1, CHOSO,).

- Step 4. . _
3-methoxy-2- (N-methyl-octadecylamlno) 1-tr1tyloxy propane
(4a) "
This compound was prepared by reactlnq 3a with sodium
methoxide. Yield 68%. S _ ' k,

M=613 . -

TLC rf: 0 42 (CHCl /MeOH), 98 2 ; v/v)

IR (cm 1) 1120 (C-O-Me) 1050 (c-0)

 'H-NMR: 300 MHz CDCl, § (TMS) I
2.2 (s, 3H, NCH,); 2.4 (m, 2H, NCH,); 3.05 (quintet, 1H,
CHN); 3.3 (s, 3H, OCH,); 3.35 (d, 2H, CH,0CH;); 3.6 (4, 2H,
CH,OTT) . |

Step 5: . :
3—methoxyf2-(N-methyl-oCtadeCylaminp)-probanol (IIa)

This compound was obtained by hydrdgénolysis for 5 hours at
40°C at 40 psi (275880 pascals) of 4a in chloroform, using
10% palladium-on-charcoal as catalyst.



preduct was chronmat ographed (el uent dichloronethane : nethanol 98:2 by
vafyne), yielding 4.2 g of 5b (46%. TLC rf: 0.42 ([err]/MOH 95:5, v/v)
visfg?si M=461 IR [err] 1100 (CGO) [err] TMS [err] 60MHz 0.9 (t, 3H,

[ er ; 1.25 (large sing, 32H); 2.3 (s, 3H, NCH3); 2.6 (m 4H, [err]);
3.45 (s, 3H, OCH3); 3.6 (m 3H, CHOWe and [err]); 4.6 (s, 2H, [err] ); 7.4
(5H, [err]). Step 5: 3-(N-nethyl-octadecyl am no) - 2- met hoxy- propanol (11b)
Thi s conmpound was obtai ned by hydrogenol ysia3¥er 5 hours at 40C at 40

psi (275880 pascals) of 5b in chloroform using 10% pal | adi um on-charcoal as
catal yst. TLC rf 0.35 (] errL?NbCH 95:5, v/iv). Me371 IR [err] 3450 (OH);
1110 (C O Me) : THSSEFRC B [ SHGL g MeQH ; [9<,5r|5]: ¥IY)(M=399. [err]); 2.6 (m
4H, [err]); 3. ﬁ(@m‘s’w 1e10]onf; 01i70 GoGENE Asb [ feldle) 5.3 (1R
o). 1. Prepqﬁa&hﬁe gé nﬁng of the starting mater accordi ng
teaction schene 5] The procedure was the sane as
described in tmezmepa; atiwge Rx-eup) ;3 2.5 exgLPlH, haﬁc qgh;yl 31 Qdl, delﬁvascnﬁyd
in Step 1 in pl3a%% oI Bgyl dff)gbgi gﬁ?p % g phe'n AH, oeé};lo)x' : ((jlln(')S(glr}e

(2b) '
CH,OH) .
II. Preparative example of the starting material IIb

according reaction scheme III: R,=CH,, R,=C H,,, R,=CH,

Step 1:
2-phenyl-5-methoxy-1,3~dioxane (2b)

2-phenyl-5-hydroxy-1,3-dioxane 1b was obtained according to
Verkaade P.E. and Van Roon J.D. (Rec. Trav. Chim. Pays-Bas,
61, 831, 1942). m.p. 80°C.

10 g of the sodium salt of 1b, obtained by reaction with
sodium hydride in dimethylformamide, was treated with 16 g
of methyl iodide. The mixture was stirred at 50°C for
5 hours, and the dimethylformamide was eliminated in vacuo.
The residue was dissolved in dichloromethane, washed and

KQ _ dried. The solvent was evaporated off and the product was
chromatographed on silica gel (eluent : dichloromethane) to
give 2b.

Yield: 75%

mp: 51°C; M=194

TLC rf: 0.32 (petroleum ether/diethyl ether 50:50)

IR (cm"l) 3100, 3060, 3040 (CH,¢), 1600 (C=Cl), 1100 (C-0)
'H-NMR: 60 MMz, CDC1l, TMS (§) _

3.4(s, 3H, OCH;); 3.8 (s, 1H, HCOMe); 4 (m, 4H, CH,-0); 5.5

(s, 1H, O ®; 7.4 , SH, .
\\ s ) (m )]

/\



yield: 70% TLC rf: 0.74 ([err]/MeOH, 98:2, v/v) Step 2:

3-benzyl oxy- 2- et hoxy- propanol (3b) yield: 78% TLC rf: 0.47 ([err]/NbCH N
98-, v/v) Step 3: 3-benzyl oxy-2- et hoxy- 1- met hanesul phonyl oxy- pr opane ¢4b)
ykeld: 71% TLC rf: 0.59 ([err]/MeOH, 99:1, v/v) Step 4:

3- benzyl oxy- 2- et hoxy- N- net hyl - N- oct adecyl - propyl am ne (5b) vyield: 61%)TLC
rf: 0.44 ([err]/MeOH, 95:5, v/v) Step 5:

3- (N- et hyl - oct adecyl am no) - 2- et hoxy- propanol- (11b) yield: 92% TLC rf: 0.32
([err] /MeOH, 95:5, v/v) IV. Preparative exanple of +the starting

AN

mat eri al ||bE§gCOédlng reaction schene I11: [err] The procedure of the
steps 1 to 3 sane -as described in‘the preparative exanple |1, steps
1to 3. - 37bengydpxy-23methodycpropanol2 (3 hoxy- 1- benzyl oxy- propane'

(5b) The procgdyre igethg SAE @PsSbfPed iR SRPTAL ¥ VetHANydrofuran at

' 0°C. A solution'of_BH; in. tetrahydrofuran (1M, 30 ml) was
added slowly, under stirring..Stirring was continued for
48 hours at room.tempereture. The mixture was then cooled
to 0°C, quenched with cold water and extracted with dlethyl
ether. The solvent was eliminated and the crude product was
chromatographed (eluent :petroleum, ether/diethyl ether,
successively 80:20 and 70:30. by volume), yielding 2.6 g of |
3b (62%). _ \

TLC rf: 0.23 (petroleum_ ether/diethyl ether_ 50:50 vVv/v)
v1scous. M=196 B ' a

IR (¢m 1) 3400 (ou) 3100 3060 3040 (CH ) 1600 (C—C) 1100 (C-0)
IH-NMR: CDCl,, TMS. (§) 60 MHz . | |

2.6 (1H, OH); 3.4 (s, 3H, OCH,); 3.5 (m, 5H, glycerol);'4.5
(s, 2H, CH,¢); 7.3 (5H, ¢).

Step 3: _ :
3—benzyloxy—z-methoxy-1-methanesulphonyloXy-prOpane {4b)
To a solution of 5.88 g (30 mmol) of 3b and 10 ml of tri-

- ethylamine 'in 100 ml of dry diethyl ether and 50 ml of di-
chloromethane, was added under stirring 6.84 g (60 mmol) of o
methanesulphonyl chloride in 50 ml of dichloromethane,

and the mixture was refluxed for 5 hours. Water was then
added, and the organic phase was decanted, dried and
evaporated. The crude product was chroﬁatographed (eluent
petroleum ether/diethyl ether 80:20 by volume), to yield
6 g (74%) of 4b. : '

TLC rf. 0 35 (CHCl ) viscous. Mr274 .

IR (cm 1Y) 1600 (C=C); 1350 (S0,); 1170 . (so ); 1100 (C-0-)
'H-NMR: CDCl;, TMS (&) 60 MHz |

3 (s, 3H, SO,CH,); 3.4 (s, 3H, OMe); 3.5 (d, 2H, CH,OCH, ¢);
3.8 (m, 1H, HCOMe); 4.4 (m, 2H, CH,0S0,); 4.6 (s, 2H, CH,¢);
7.4 (5H, ¢).



| I+« -usi ng oct adecyl am ne i nstead of N nethyl-octadecyl- amne. TLC rf:
0-39 ([err]/MeOH, 95/5, v/iv). Step 5: Protection of the am no-group

3-F™N benzyl'sul phonyl - oct adecyl ani no) - 2- met hoxy- 1- benzyl oxy- propane (5' b)
Ths—tonpound 5' b was obtai ned by reaction of benzyl suphonyl chloride on 5b
in the presence of [err] with [err] as solvent, at roomtenperature for 24
hours. IR [err] 1350 and 1190 [err] Step 6
3- (N-benzyl sul phonyl - oct adecyl am no) - 2- net hgxy= propanol (11b) The benzyl
group was cleaved using [err] in [err] at roomtenperature for 20 m nutes.
TLC rf: 0.21 (hexane, ethylacetate 70:30 v/v). V. Preparative exanple of
-the starting nstepiat |l b according to reaction schene IV, route [err]
err] Sler o ZshohiiByy-2-RetAIFPILAHLERY) SNTBLRKLER) PATRHGR abiitld | V-

oXy- propane (=7
-octadecylaninqi_QLtrltonxy propan -2-ol 6b is |Ilustrated in the

preparative exgnpl egl, ($%°P wnol) of 4b was dissolved in 15 ml of
dimethylsulphoxide and added to a solution of 5.7 g
(20 mmol) of N-methyl-octadecylamine and 1.4 ml of
triethylamine in 60 ml of dimethylsulphoxide. The mixture
was stirred at 80°C for 24 hours. The dimethylsulphoxide
was eliminated. The residue was dissolved in

dichloromethane, washed with water and dried. The crude
—/ product was chromatographed (eluent dichloromethane :
methanol 98:2 by volume), yielding 4.2 g of 5b (46%).

TLC rf: 0.42 (CH,Cl,/MeOH 95:5, v/v) viscous. M=461

IR (cm™l) 1100 (C-0-)

'H-NMR: CDCl,, TMS (&) 60MHz

0.9 (t, 3H, CH,); 1.25 (large sing, 32H); 2.3 (s, 3H,
NCH,); 2.6 (m, 4H, CH,-N-CH,); 3.45 (s, 3H, OCH,); 3.6 (m,
3H, CHOMe and CH,0CH,¢); 4.6 (s, 2H, CH,¢); 7.4 (SH, ¢).

Steps :
3-(N-methyl-octadecylamino)-2-methoxy-propanol (IIb)

W, This compound was obtained by hydrogenolysis for 5 hours at
40°C at 40 psi(275880 pascals) of 5b in chloroform, using
10% palladium-on-charcoal as catalyst.

TLC rf: 0.35 (CH,Cl,/MeOH, 95:5, v/v). M=371

IR (cm™}) 3450 (OH); 1110 (C-0-Me); 1060 (C-OH)

'H-NMR: 60MHz, CDCl,, &

2.3 (s, 3H, NCH,); 2.6 (m, 4H, CH,NCH,); 3.45 (s, 3H, OCH,);
3.6 (m, 3H, CHOMe and CH,0H); 5.3 (1H, OH).

III. Preparative example of the starting material IIb
according reaction scheme III: R,=CH,, R,=C, H,,, R;=CH;



A solution of 3-(N-methyl- octadecyl amino) -1- trltyloxy- -3 L

- propane-2-ol 6b (6.[err] M, pyridine (1 m) and nethyl- isocyandte (1%@;
m-y~in dry benzene (45 ml ), was heated at [err] for three days. Af t'er S
elripi nation of the solvent, the residue was purified by col um

chromat ography with [err] as.eluent, to give 7b. Yield: 80% M=661 TLC rf:
0.65 ([err]/MeOH, 98:2, v/v) IR (cm ) 3350 (NH); 3080, 3050, 3020 (ArcCH)
1695 (C=0; 1600 (C=QC) [err]: 60 Miz, [eLrje IM5, 6 2.8 (d, 3H, [err]);

3.4 (m 2H, [err]); 4.8 (m 1H, [err]); 5 (m 1H HCOCON) Step 2
3-(N-nmet hyl - octadecyl am no) - 2- net hyl car banoyl oxy- propanol (lI1b) This
conpound was obtai ned by hydrogenolysis of 7b. TLC rf: 0.35 ([err]/ MCH,

Lorr]): 5 (m ThR, HRGSSqyEe cvae  the bamp) pa st +vethsxgﬁs98r$§ilve |
the startingexampde AT, Iéxneptxthhhgethml 1@@£@eoﬂasseﬁeﬁelnl$tePo&té“B
Lerr] [err]place of methyl iodide.
Step 1:
-phenyl 5-ethoxy-1,3~-dioxane (2b)
yield: 70% . _
TLC rf: 0.74 (CH, ClzlueOH, 98:2, v/v)

Step 2: _

3-benzyloxy-—-2-ethoxy-propancl  (3b) E ' _ o/
‘yield: 78% _ S |

TLC rf: 0.47 (CH,Cl,/MeOH, 98:2, V/V)

Step 3:
3-benzyloxy-2-ethoxy-1 -methanesulphonyloxy—propane (4b)
yield: 71%

TLC rf: 0.59 (CH,Cl,/MeOH, 99:1, v/v)

Step 4:

3-benzyloxy-2 -ethoxy—N-methy1-N-octadecyL—propylamlne (5b)
yield: 61% . . _ _
TLC rf: 0.44 (CH Clz/MeOH, 95:5, v/v) . . W

Step 5: .
3- (N—methyl-octadecylamlno) 2—ethoxy-propanol (IIb)
yield: 92% S o

- TLC rf: 0.32 (CH,Cl,/MeOH, 95:5, v/v)

IV. Preparative - eXample " of the -Starting material IIb
according reaction scheme ITI: R,=H, R,=C,.H,,, R,=CH,

The procedure of the steps 1 to 3 is the same as described
in the preparative example IT, steps 1 to3.



- 19 - Step 1: . 3-(N-nmethyl octadecyl am no) -

2=FN; N- (di et hyl ) - car banoyl oxy] - -1-trityl oxy-propane (7b) A solution of

3- (3 thyl - oct adecyl ami no)- 1-trityloxy-pro- pan -2-ol 6b (5.4 nmmol)
and-/1.4 g (13.5 mmol) of dinethylcarbanmoyl chloride in 30 ml of
pyridine, was refluxed for three days. After elimnation of pyridine, the
resi due was di ssolved in dichloronethane, washed and dried. The sol vent
was evapor ated and the crude product g?ramat ographed on silica gel to
yield 1.53 g (42% of 7b. M=675 TLC rf: 0.1 ([err]/MeOH, 91:1, v/v) IR (cm
) 1700 (C=O; 1600 (C=C) [err]: 60 MHz, [err], TMs5, [err] 2.3 (s, 3H,
ferr]); 2.4 (m 2H [err]); 2.6 (m 2H, [err]); 2.8 [s, 6H, [err]]; 3.3 (m
2H, [err]tritylStepr43 (m 15H, trityl) Step 2: 3-(N nethyl-

oct adecyl am nojx—Gdddddylia |5 -

conpound |1 b was—optarmned oy My ySTS U b VA28 TtC Tl 0.
([err]/MeoH, oFhfo PrpgGedure df the 7semecas step] 4,60°NRBArakivye exmmple
[err] 2.9 [s, GH, [abihly ScBadécyPamihé’ rinstehd 1lde Qi) métlyiloctldecyl-
HCOCON) VI . Pra?ﬁ%reatlve exanpl e of the starting conpound Ilc,

TLC rf: 0.39 (CH,Cl,/MeOH, 95/5, v/V).

Step 5: Protection of the amind-group
\U 3-(N-benzylsulphonyl—octadecylamino)—2—methoxy-1—benzyloxy-

propane (5'b)

The compound 5’b was obtained by reaction of benzylsulphonyl
chloride on 5b in the presence of NEt, with CH,Cl, as
solvent, at room temperature for 24 hours.

IR (cm ') 1350 and 1190 (S0,)

Step &
3-(N-benzylsulphonyl-octadecylamino)-2-methoxy=propanol

(I1b) _ _
The benzyl group was cleaved using Me,SiI in CH,Cl, at room

temperature for 20 minutes.

TLC rf: 0.21 (hexane, ethylacetate 70:30 v/v),

v

V. Preparative ‘example of the starting material IIb
according to reaction scheme IV, route = R,=CH,, R,=C, H,,,
R3=_€NHCH3

o
Steg 1l: ,
3-(N-methyl - octadecylaminb) -2-methylcarbamoyloxy~-1-trity-

loxy-propane (7b)



according to the reaction schene V: [err] [err] - 20 - Step 1:

- 2- phenyl - 4- met hoxynet hyl -1, 3-di oxol an (2c) This conpound was obt ai ned by
t4tey same procedure as des- cribed in preparative exanple I, step 1 but
stafting from 2-phenyl - 4- hydr oxynet hyl - 1, 3- di oxol an 1c instead of 2-phe-
nyl - 5- hydroxy-1, 3-di oxane |Ib. Yield 75% Viscous product. TLC rf: 0.60
([err]/ MeOH, 98:2 v/v) [err] ™S, 60MHz 6: 3.35 (s, 3H, [err]); 3.6 (m
2H, [err]); 3.9 (m 3H [err], CHO; 5.8 (4@ -lH [err] ); 7.4 (m 5H,
[err]). Step 2: 3-nmethoxy-2-benzyl oxy-propanol (3c) This conpound was
obtained by the sane procedure as described in preparative exanple I,
step 2, but sMﬁst YEparavion- 6ﬁeﬂ¥kN4m§ﬁh?QX¢&Ehhéb lanidb¢x okt it3doxy-

i nst ead of 2 h l.d: 71% TLC r.f: 0.23
(petrol eum e %ﬁt g§r 1%01&3 ??/?tf 1, ip 'El‘tl% Bbfppra Fé?’ﬁ] example, .
oH); 3.3 (4, sitep derr]); 3.6 (m 5H gI ycerol_ backbone) 4.6 (s, 2H,
[err]); - 7.3 (5H, [err]). Step 3: - : :
3- met hoxy- 2- benzyl oxy- 1- met hanesul phonyl oxy- propane (4c)
A solution of 3- (N—methyl— octadecylamino) —1-tr1tyloxy-
-3

-propane-~2-ol 6b (6. 10 M), pyridine (1 ml) and methy_l-
isocyanate (1.2 ml) 1n dry benzene (45 ml), was heated at
40°C for three days. After elimination of the solvent the
residue was pur1f1ed by column chromatography w1th CH,C1,

as eluent to glve 7b.

r
ne

Yield: 80% M=661 o

TLC rf: 0.65 (CHCl,/MeOH, 98:2, V/V) |

IR (cm~ ') 3350 (NH); 3080, 3050, 3020 (ArCH), 1695 (C=0);
1600 (C=C) | B S

'H-NMR: 60 MHz, CDCl,, TMS, § | |

2.8 (d, 3H, CONHCH,); 3.4 (m, 2H, CH,0Tr); 4.8 (m, 1H,
CONHCH,); 5 (m, 1H, HCOCON)

Step 2:

3~ (N-methyl - octadecylamlno) -2-methy1carbamoyloxy—propanol
(IIb)

This compound was obtained by hydrogenoly51s of 7b. o

TLC rf: 0.35 (CHCl,/MeOH, 90:10, Vv/V)

=414

'H-NMR: 60 MHz, CDCl,, TMS, & - . |
1.8 (1H, OH); 3.8 (d, 2H, <ngdn); 5 (m, 1H, HCOCON); 6.4
' (1H, CONHCH,) . :

~ VI. Preparatlve exanple of the startlng naterlal ITb
accord:mg to reaction scheme - IV, route B. R,=CH,,
R,=C, gl R,-‘—"’?N(CH_-,):
0



Thi s. conpound

was obtained by the sane procedure as described in

preﬁaratlve example Il, step 3, but starting from
3- merhoxy- 2- benzyl oxy- propanol 3c i'nst ead of
3- behzyl oxy- 2- met hoxy- propanol 3b. Yield: 64% - 21 - TLCrf: 0.35 [err]

[err] TM5, 60MHz, [err] 3 (s, 3H, [err]); 3.4 (s, 3H [err]); 3.5 (d, 2H,

[err]); 3.8 (m

H, [err]); 4.4 (m 2H [err]); 4.65 (s, 2H [err]); 7.3

(5H, [err]). Step 4: 3-nmethoxy-2-benzyl oxy-Nygethyl - N-octadecyl - propyl am ne
(5¢c) This conpound was obtai ned by the sanme procedure as described in

preparative exa
3~ net hoxy- 2- ben

le 1], stepd4 , but starting from
- met hanesul phonyl oxy- pr opane 4c i nstead of

3- benzyl oxy- 2- nmhmmétml hawadgdyian ing)- 2P RPRR¢ddhetiivd) -darbaliolloxy -

rf: 0.42 ([err]/

1.3 (large s,
lerr]); 3.6 (m

9 _ errt. 6OMHz, Jerr] 0.9 (t, 3H [err]);
3Lhm%%1¢$ 234 BIP&@‘ HIR1o 5 (m 4H [err]); 3.4 (s, 3H,

= I

4BF$°LntiPn[efrP}1N4méthyl-abtaﬂecylbmlﬁos-(thrPMWH#QF$E@ﬁ

50 3-(N-methyl - qelpdesvbfm BY) - 14T "Gi¥aPf OPARa? 4. 4! '§) (13.5 mmol) of

dimethylcarbamoyl chloride in 30 ml of pyridine, was
refluxed fér three days. After elimination of pyridine, the
residue was dissolved in dichlorémethane, washed and dried.
The solvent was evaporated and the crude product
chromatographed on silica gel to yield 1.53 g (42%) of 7b.

M=675
TLC rf: 0.1 (CH,Cl,/MeOH, 91:1, Vv/V)

IR (cm™Y) 1700 (C=0); 1600 (C=C)

'H-NMR: 60 MHz, CDCl,, TMS, & |

2.3 (s, 3H, NCH,); 2.4 (m, 2H, NCH,); 2.6 (m, 2H, CH,N); 2.8
[s, 6H, CON(CH,),]; 3.3 (m, 2H, CH,Otrityl); 7.3 (m, 15H,
trityl)'

Step 2:
3~-(N-methyl- octadecylamino)-2-[N,N-(dimethyl)-carbamoyloxy}

propaﬁol (IIb)
The compound IIb was obtained by hydrogenolysis of 7b.

M=428 |

TLC rf: 0.43 (CH,Cl,/MeOH, 90:10, v/v)

IR (cm ) 1700 (C=0)

'H-NMR: 60 MHz, CDCl,, TMS, &

2.9 (s, 6H, N(CH,),]; 3.8 (d, 2H, CH,0H); 4 (1H, OH); 4.9
(m, 1H, HCOCON)

VII. Pteparatiye éxample of the starting compound IIc,
according to the reaction scheme V: R,=CH,, R,=C,H,,,
R,=CH,



Thi s compound was obtai ned by hydr ogenol ysi s of 5c under the conditions .=

described in preparative exanple Il, step 6. Yield: 90%  TLC rf: 0.35 f-e o
{herr]/MeOH, 95:5, v/iv) VIII. Preparat|ve exanpl e of the starting compounhd
1, according to the reaction schene V: [err] [err] The steps 1 to 3 are-

the sane as descri-bed in preparative exanple VIl, steps 1to 3. =~ - 22 -

Steps 4 to 6: The procedure of preparation of 3-nmethoxy-2-benzyl oxy- N _
- oct adecyl - propyl am ne (5c), of the prot?QtLon reaction of the am no group
to obtain 3-methoxy-2-benzyl oxy-N-(benzyl- sul phonyl - oct adecyl ) - propyl am ne
(5'c) and of the cleavage of the benzyl group, was the same as described in

preparativesSeepmise |V, steps 4 to 6. The invention wll - be better
under st ood ih esGr i c__.mnng anmpl es.- Exanpl e 1:
3- met hoxy- 2reh#géﬂﬁﬁiiﬁﬁgﬂﬁggﬁéghﬁiz Ef e a%m%é%%ocho line Conpound

of the forn{fhids acompound Nas]obtdtn¢¢¢by lhq;séﬁe procedurie as des-
3- et hoxy - 2ol "W - SFEPLESYI 68 BRAmp1e TI, step 1 but starting from
-phenyl 4-hydroxymethyl-1, 3-dioxolan - 1c 1nstead of 2-phe-
nyl-5~-hydroxy-1,3-dioxane 1b. Yield 75%. Vlscous product.

TLC rf: 0.60 (CH,C1l,/MeOH, 98:2 v/v)
'H-NMR: (CDCl,, TMS, 60MHz
& 3.35 (s, 3H, OCH,); 3.6 (m, 2H, CH,OCH,); 3.9 (m, 3H,

CH,O0, CHO);'S.B (d, 1H, o\\ I/¢);'7.4'(m, SH, q). o -\‘)
c )
7 N\
O H
Steg 2:

—methoxy-z-benzyloxy—propanol (3c)

This compound was obtained by the same procedure as
described in preparative example.II, step 2 but starting
from 2-phenyl-4-methoxymethyl-1,3-dioxolan . 2c. instead of
2-pheny1—5-methoxy-1,3¥dioxane gg.”

Yield: 71% _ _ , :

TLC rf: 0.23 (petroleum ether/diethylether, 50:50 v/v) \;)
'H-NMR: CDCl,, TMS, 60MHz, & _

2.5 (1H, OH); 3.3 (s, 3H, OCH,); 3.6 (m, 5H, glycerol
backbone); 4.6 (s, 2H, CH,¢); 7.3 (5H, ¢). '

Step 3: .
-methoxye —benzyloxy- -methanesulphonyloxy-propane (4c)

This compound was obtained by the same procedure as
described in preparatlve example II, step 3, but starting
from ' -methoxy—z-benzyloxy—propanol 3c instead of
3-benzyloxy-2—methoxy-propanol gg. o

Yield: 64%



prapanol (lla), and 3 m of triethylamne were dissolved in 20 m of dry
b@&nzene, and the mxture was cooled to [err] under nitrogen circulation. 1
g £7~mol) ‘of 2-chl oro-2-oxo- 1,3, 2-di oxaphosphol ane in 4 ml of benzene was
added under stirring, and stirring was continued overnight. The amino salt
was filtered off and washed with benzene. The filtrate was evaporated to
dryness under reduced pressure. The residue was dissolved in 20 m of
dry nmethyl cyanide and transferred to ré actor. 20 nl of nethyl
cyani de, saturated wi th gaseous trlnethyla e was added, and the m xture
was heated at [err] for 24 hours. A solid separated on coollng It was
filtered off CcCREONRL qgr n silica gel (eluent chloroform:
met hanol 90: 18@ﬂthg§ gg %g i voF8 , then methanol) to yield 1.1 g (39%
of the title cHimBERY. CDClu 21345 GMBIE.m&. [err] TLC rf: 0.256
([err]/MeOH [esrlis,7GH0: e?o2 /v}a 4R maﬁ léfdﬁ) (F’—i).)s (1@902£1C-@¥roéﬁ4p,
(P-O) [err] 500 [err] é éerr % é[r'arg }?
30H, [efr] 1.4 {‘t “2'HH['er OCH, (“‘['er?r*}») C v()m %rﬁs[e‘ /] )2H,
2.9 (m 1H, CI-IQWM)B'B.:‘\S(SEBHQ[BH]) 3.35 [s, 9H, N Jerr]; 3.5 (m 2H,
[err]); 3.7 (m 2H [err]); 3.95 (m 2H [err]); 4.25 (m 2H, [err]).
Exanpl e 2:

Step 4:

3-methoxy~2-benzyloxy-N-methyl-N-octadecyl-propylamine (5c)

This compound was obtained by the same procedure as
described in preparative example II, step4 , but starting

~ from 3-methoxy-2-benzyloxy-l-methanesulphonyloxy-propane 4c
instead of 3-benzyloxy-2-methoxy-1-methanesulphonyloxy-
-propane 4b.
Yield: 50% _
TLC rf: 0.42 (CH,Cl,/MeOH, 95:5, v/V)
'H-NMR: 60MHz, 6§ _
0.9 (t, 3H, CH,); 1.3 (large s, 32H); 2.3 (s, 3H, NCH,;);
2.5 (m, 4H, CH,NCH,); 3.4 (s, 3H, OCH,); 3.6 (m, 3H, CH,OMe,
CHOCH,¢) ; 4.7 (s, 2H, CH,¢); 7.3 (5H, ¢).
Step 5: .

o 3-(N-methyl-octadecylamino)-1-methoxy-propan-2-o0l (IIc)

This compound was obtained by hydrogenclysis of 5c under
the conditions described in preparative example II, step 6.

Yield: 90%
TLC rf: 0.35 (CH,Cl,/MeOH, 95:5, Vv/V)

VIII. Preparative example of the starting compound IIc,
according to the reaction scheme V: R,=H, R,=C,H,,,

R,=CH,

The steps 1 to 3 are the same as described in preparative
example VII, steps 1 to 3.



3-nmet hoxy -2-(N-nethyl -octadecyl am no)-1-[ 6'-(N-pyridiniun-

- hexanoyl oxy] - propane bron de Conpound of the fornmula la wher ei n [err] -‘;-/,-f
[ @] 3- met hoxy- 2- ( N- et hyl - oct adecyl ani no) - propanol . (11a) (3.5 g, 9 mol)
and/ [err] (25 mmol) in 15 m of ethanol free chloroform were added

dropwise to a solution of 5-bromohexanoyl chloride (10 mmol) in 10 mni
of the sane solvent, at OC under nitrogen circulation. The nixture was
stirred for 15 hours at roomtenperature. After evaporation of solvent, 30
m of dry pyridine was added to the obtained residue, and the m xture was
then stirred at 80C under [err] for 24 hours. Pyridine was elimnated in
vacuo and t hestepsdgetwas:purified by col um chromat ography (eluent [err]

then [err]/ M ield 2 .47 709 of the title compo 627

et 0. 1o (The AReideg! B Préparatizh 81, nacigl ERM MR

[err]: 500 I\A—Qs:tﬁéecyvﬂys‘qmar]rqlume (84), bf4t(he Pepteetiphn; res-fion 2of

[err]); 2.1 (4} , ) N -

[err]); pyr| d| n| um dz)oug_' obﬁ:un %ﬁﬁf{g %beﬁuﬁﬁoﬁ‘ Y H’

Exanpl e 3: suJphon l —-octadecy —propylamlne (5’c). and of the cleavage of
the benzyl group, was the same as described in preparative’
example IV, steps 4 to 6.

The i_r__wen'tic'm“ will ‘be Dbetter “understood - from the
description of the following examples.

Example 1:

3-methoxy-2- (N-methyl octadecylamlno)-propanol _phosphocho-
line

Compound of the formula Ia wherein R,=CH;, R,=C, H,,, R,=CH,,

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

o
2 g (5 mmol) of 3-methoxy—2-_-(N—methy-l-oCtadecylamino)-
propanol (IXIa) and 3 ml of triethylamine were dissolved in
20 ml of dry benzene, and the mixture was cooled to 5°C _
under nitrogen circulation. 1 g (7 mmol) of 2-chloro-2-oxo- o
1,3,2-dioxaphospholane in 4 ml of benzene was added under
stirring, and stirring was continued oi(e_i:"ni'ght. The amino
salt was filtered off and washed with benzene. The filtrate
was evaporated to dryness under red_u_eed pressure. The
residue was dissolved in 20 ml of dry methyl cyanide and
- transferred to a reactor. 20 ml of -methyl cyanide,
saturated with gaseous trlmethylamlne was added, and the
mixture was heated at 65°C for 24_hours.__A solid separated
on cooling. It was filtered off and_ _chromatographed on
silica gel (eluent chloroform : metha_nol'590_:10, then 70:30
by volume, then methanol) to yield 11 g (39%) of the title
compound. '



3-nethoxy - 2-(N-nethyl-octadecyl am no)-1-[5" - (N-pyridiniun)-

Qe/ntyl car banoyl oxy] - pr opane broni de Conpound of the fornula la wherein
[epr], [err] A nmixture of 3-nethoxy-2-(N nethyl-octadecyl ani no) - propanol
(l1tay (3.5 g, 9 mol), 5-bronopentylisocyanate (12 mvol) and 30 m of
pyridine, was heated for two days at [err] under nitrogen circulation.
Pyridine was elimnated in vacuo and the obtained residue was dissol ved
in [err], washed and dried. The solvent,was evaporated and the

resi due was chromat ographed (eluent [err] tHhen [err]/eOH 95:5, 90:10) to
yield 2.1 g (40% of the title conmpound. M=642 TLC rf: 0.23 ([err]/MOH,

.70: 30, v/v) IFﬁaL $35§)4 1720 CO\IH) 1640 (pyr|d| ne) [err]-NWR
500 MHz, [err] &g{ err ), 1. [err]); 2.1 (m

6 (m
2H, [err]) 3. Z@Qtr QI—P -226r{ CSJ/G? /NHQH ;[ @0epp: 75 U/(VMH)) pyri di ni um

8.1 (t, 2H [ers]{emB P {840l _dﬁ) ;1896 (E-opk. 16@6rkp-6-¥frml e 4

3- (N-net hyl - oct adecyl am nsﬁ “ propanof phosphochol i ne Conpound of
the formia I'b f ({qe 2 ‘cD ODZES [e r] This conpound was prepared by
the sanme nethoal. &s(dpseH,b@l,); 1.25 [large s, 30H, (CH,),;]; 1.45 (t, 2H,

NCH,CH,); 2.3 (s, 3H, NCH,); 2.45 (m, 2H,_§cnz); 2.9 (m, 1H,
CH,N); 3.3 (s, 3H, OCH,); 3.15 [s, 9H, N (CH,),); 3.5 (m,
2H, CH,OCH,); 3.7 (m, 2H, CH,N); 3.95 (m, 2H, CH,OP); 4.25
(m, 2H, POCH,). '

— Example 2:
3-methoxy -2-(N-methyl- octadeéylamino) =1-[6/~(N-pyridinium)
-hexanoyloxy]-propane bromide '
Compound of the formula Ia wherein R,=CH,, R,=C,H,,, R,=CH,,

+
=-C-(CH,);-, n=5, y=-N{ 0 >

o]

3-methoxy-2-(N-methyl-octadecylamino)-propanol (IIa) (3.5 g,
9 mmol) and Et,N (25 mmol) in 15 ml of ethanol free
chloroform, were added dropwise to a solution of
5-bromohexanoyl chloride (10 mmol) in 10 ml of the same
U solvent, at 0°C under nitrogen circulation. The mixture was
| stirred for 15 hours at room temperature. After evaporation
of solvent, 30 ml of dry pyridine was added to the obtained
residue, and the mixture was then stirred at 80°C under N,
for 24 hours. Pyridine was eliminated in vacuo and the
residue was purified by column chromatography (eluent CHC1,
then CHC1l,/MeOH 90:10) to yield 2.47 g (70%) of the title

compound. '

M=627

TLC rf 0.19 (CHCl,/MeOH, 70:30, V/V)
IR (cm 1) 1740 (C=0); 1640 (pyridine)
JH-NMR: 500 MHz, CDCl,, TMS &



in exarrpl e 1, but starting with 3-(N-nethyl-octadecyl - . Pl
- et hoxy propanol (I'1b), instead of 3-methoxy-2-(N- - “g-@
- ARt hyl - oct adecyl am no) - propanol (lla). Yield: 46% M=564 TLC rf: 0.22 -
Glefrr]/MeOH [err], 70:30 7,v/v/v) IR [err] 1240 (P=O; 1100 (CO); 1040

am no) -

(P-O.

[err]:

30H, [err];
2.55 (m 2H, CH2N); 3.2 [s, 9H, N[err]]_,z?. (s, 3H, [err]); 3.55 (m 1H,

3.65 (t, 2H, CH2N); 3.9 (m 2H, [err]) 4.3 (m 2H, [err]). Exanple
5: 3-(N-net hyl -octadecyl am no) - 2- et hoxy- pr opanol phosphochol i ne Conpound
of the formulp b Wnerﬁ n &&Eﬁﬁh}{]{@ﬁr)] Tié ealPerndcoes, (mqp-argedl b(ym,tlmi

[err]);

same procedure as descrl bed ‘i

3- (N-net hyl - o%ﬂémzd'é'dyl amt m3 - 2(Bt ho#lspr GOHa) i1 1 8+

- (N-net hyl -

0.195 ([err]/

-26- 0.

9

2.27 (s,

3H,

500 MHz, [err], TMs [err] 0.9 (t, 3H, [err]); 1.25 [large s,
1.5 (m 2H, [err] 2.27 (s, 3H [err]); 2.4 (m 2H, [err]);

Ie 1, but startin

ﬁ@yhaﬁmn@) 1prppanal, | 1By ;Yielel: (82%1r i _FH79.5LQ 4 f (2H,
H[err], 70:30:7, vivi [err]: 500 MHz, Ferr], TMB, 6

[err]); 2.4 (m 2H, [err]); 2_.55
 Example 3: -

-methoxy -2- (N-methyl*octadecylamlno) -1- [5'-(N-pyr1din1um)—

Bty of2Be refHA 2

(2t,a¥5H [err]); 1.25 [large s, 30H, [err]]; 1.5 (m 2H [err]);

-penty lcarbamoy loxy ]J-propane bromide

Compound of the formula Ia wherein R,=CH,, R,=C, H,;;, R,=CH,,

+
A=-C-NH(CH,);=, n=5, Y=-N< o >

o

A mixture of 3-methoxy-2- (N-methyl-octadecylamino) -propanol
(ITa) (3.5 g, 9 mmol), -b’romdpentylisocyanate (12 mmol)
and 30 ml of pyridine, was heated for two days at 80°C
under nitrogen circulatlon. Pyrldme was eliminated in

vacuo and the obtained residue was dissolved in CHCl,,

washed and  dried. The solvent was evaporated and the
residue was chromatographed' (eluent CHCl, then CHC]_.,/Meo_H,'
95:5, 90:10) to yield 2.1 g (40%) of the title compound.

M=642

.. TLC rf: 0.23 (CHCl,/MeOH, 70:30, V/V)

1

IR (cm ) 3350 (NH), 1720, CONH), 1640 (pyridine)

IH-NMR: 500 MHz, CDCl,, TMS & . . |
1.4 (m, 2H, COCH,CH,CH,); 1.6 (m, 2H, COCH,(CH;); 2.1 (m, 2H,

CH,-CH,-N); 3.25 (t, 2H, CONHCH,); 5.05 (t, 2H, CHN); 5.6

(NH) ; pyridinium 8.1 (t, 2H, -.HB); 8.6 (d, 1H, H,-y); 9.5 (4,
2H, H ). S

Example 4:

3-(N-methyl-octadecylamino) -2—methoxy—-propanol phosphocholine
Compound of the formula Ib wherein R,=CH,;, R,=C, H,,, R,=CH,




(me=2H, [err]);. 3.2 [s, 9H N [err]]; 3.55 (m 1H [err]); 3.65 (t+q, 4H,

. [GT,}) 3.9 (m 2H, [err]); 4.3 (m 2H, [err]). Exanple 6: 3-octadecyl ami no
- 2- hoxy- propanol phosphochol i ne Conpound of the formula Ib wherein [err]
[ errd” 3- (N-benzyl sul phonyl - oct adecyl am no) - 2- net hoxy- pr opanol
phosphochol i ne This conpound was obtai ned by the sane procedure as des-
cribed in exanple 1, but starting with 3-N, N-(benzyl sul -

phonyl - oct adecyl anm no- 2- met hoxy- pr opanol _ 25 - (I''b) instead of

3- et hoxy- 2- ( N- et hyl - oct adecyl am no) - propanol (lla). Yield: 35%TLC rf:
0.29 ([err]/MeOH [err], 70:30:7, v/iv/iv) [err]: 500 MHz, [err], TMS [err]

3.15 [s+m 12H, [%{r] and [err] ; 3.35 (s+m 5H, [err] and [err]); 3.55
m 3H, [err 4. 3+ n1 2H, POCH2 4.4 (m 4H, [err] and
Eerr]) % 40]( %%9&%#323103r§& Hy) ani no- 2- néthoxy éropanol[ !

phosphochol i ne Demrbtectlon reaction: This conmpound was obtai ned by

hydr ogenol ysi s of 3-(N-benzyl sul phonyl - oct adecyl am no) - 2- net hoxy- pr opanol
phosphochol i ne, using Raney-Ni ckel as catalyst. TLC rf: 0.17
([err]/NbCH/[eﬂhPS'hpmﬂndndvWasvpreparea7by the same method as described

in example 1, but starting with 3-(N-methyl-octadecyl-
amino) -2-methoxy-propanol (IIb), instead of 3-methoxy-2- (N-
-methyl-octadecylamino)-propanol (IIa).

Y Yield: 46% M=564
TLC rf: 0.22 (CHC1,/MeOH/NH,OH, 70:30 7,v/V/V)
IR (cm'l) 1240 (P=0); 1100 (C~0-); 1040 (P-0).
'H-NMR: 500 MHz, CD,0D, TMS (o) _
0.9 (t, 3H, CH,); 1.25 [large s, 30H, (CH,),.}; 1.5 (m, 2H,
NCH,CH,); 2.27 (s, 3H, NCH,); 2.4 (m, 2H, NCH,); 2.55 (m,
2H, CH,N); 3.2 [s, 9H, N (cng,]i 3.45 (s, 3H, OCH,); 3.55
(m, 1H, CHOCH,); 3.65 (t, 2H, CH,N); 3.9 (m, 2H, CH,0P); 4.3
(m, 2H, POCH,).

Example 5:

3-(N-methyl-octadecylamino)-2-ethoxy-propanol phosphocholine
Compound of the formula Ib wherein R,=CH,, R,=C,,H,,, R,=C,H,,

(8]
[ ] +
A=-P-0O(CH,) ,~-, ¥Y=N(CH,),

0]

This compound was prepared by the same procedure as
described in example 1, but starting with 3-(N-methyl-octa-
decylamino)-z-ethoxy-propanol';;9 instead of 3-methoxy-2-
~(N-methyl-octadecylamino) propanol IIa.

Yield: 32% MH =579
TLC rf: 0.195 (CHCl,/MeOH/NH,OH, 70:30:7, v/V/V)
'H-NMR: 500 MHz, CD,0D, TMS, &



MES50 H-NMR 500 MHz, [err], TMS (6) 3 (m 2H, NCH2); 3.15 (m 3H, NH and

[err]);
[erc]);

3~

met hyl

3.45 [s, 9H, [err]; 3.65 (s, 3H, [err]); 3.8 (m 3H [err] and
4.2 (m 2H, [err]); 4.4 (m 2H [err]). Exanple 7: ,
-oct adecyl am no) - 2-nmet hyl car banoyl oxy- pr opanol phosphochol i ne

Compound of the fornmula Ib wherein [err] [err] To a cooled [err]; stirred
sol ution of 3-(N-nethyl-octa- decyl am no)-2-nethyl car banoyl oxy- propanol

(I''b) (2.9 g,

7 mol) and 3 nl of NEt3 in g§y-benzene (20 ), was added

2-chl oro-2-o0xo -1, 3, 2- dloxaphospholane (2 g, 14 mmol) in benzene (4 m)
ni trogen circulation. The mixture was stirred at room tenperature for

under

8 hours,

pr essure.

in a reactor.

t henot ol tEted. 6fhe 2i0H,) ;s atie zaaS[ ravger a8, edomf f (ongel 15 edused(m,

"y YELET 4.3 VE AR NI 0o B ) 18R

m xture was hémj e@Hat GHgN) |} 3012 2[és,hcﬁj1l,s NTIoeH§bJ]\rerﬂ ms(nyamﬁua(:ﬂocn;\)j,

hen' 70. S0° ang S8l 1ER paARpUBRibShiy £ 7L b 4R0! AGORDENACH, G 20

conmpound.

(NH) ;

(TVB),

1700
500

Example 6: . _
-octadecylamlno-Q-methoxy—propanol -phosphocholine

Compound of the formula Ib wherein R,=H, R,=C,;H,,, R,=CH,,

0
] +
A=-P-0(CH,),—, :Y=N(CH,),

.
o :

3- (N-benzylsulphonyl—octadecylamlno) 2—methoxy propanol

phosphochollne

 This compound was obtalned by the same procedure as des-

'phonyl—octadéCylamino-2—methoxy—propanol: (IIb) instead
of 3-methoxy—z-(N-methyl—octadecylamino)-propanol (IIa).

Yield: 35%

TLC'rf: 0.29 (CHCl,/MeOH/NH OH, 70:30:7, v/v/v) '

'HNMR: 500 MHz, CD,OD, TMS (6)

.+ '

3.15 [s+m, 12H, N(CH,), and N(CH 1; 3.35 (s+m, 5H, OCH, and
N-ilg

CH,N-S0,); 3.55 (m, 3H, CHOCH, and CHN), ‘4.3 (m, 2H,

POCH,); 4.4 (m, 4H, CH,OP and SO.,CH.,¢); 7.40 (S5H, ¢).

-octadecylam1no—2-methoxy—propanol - phosphocholine
Deprotection reaction: ' " '
This compound was obtained by hydrogenolysis of
3-(N-benzylsulphonyl-octadecylamino)-2-methoxy—-propanol
phosphocholine, using Rahey~Nicke1_as catalyst.

TLC rf: 0.17 (CHCl,/MeOH/NH,OH, 70:30:7, V/V/V)

g

g

[ erPPEBGN. TLC rf: 0.26 ([err]/N@C}V[err] .70:30:7) IR [err]. 3350
(CGO,; 1250 (P=O; 1100, 1050 (GOC and P-O-QC) [err]
MHz ' : '

‘cribed in example 1, but_start;ng with 3-N,N-(benzylsul-



2.3%s, 3H, [er

r]); 2.45 (m 3H, [err]); 2.6 (m 2H, [e;rr]); 2.75 (d, 3H,

[ers));, 3:4 [s, 9H, [err]; 3.7 (in, 2H + CH2N); 3.95 (m 2H, [err]); 4.3
(m ~ [erf]); 5 (m 1H HCOCON): 7 (1H, CONH) - 28 - Exanple 8:
3- (- thyI oct adecyl am no)-2-( N, N di net hyl - car banoyl oxy) - -propanol

phosphochol i ne

Compound of the fornmula Ib wherein [err] O [err] This

conpound was prepared by the sane procedure as described in exanple 7

but starting w

th 3-(N-nethyl octa- decylamgp)_- 2-(N N

di met hyl - car banoyl oxy) - propanol instead of 3-(N-methyl

oct adecyl am no) .
kf: 0.3 ([err]/
1100, 1050 (C O
2.35 (m 2H,

6gﬁt hyl car banoyl oxy- -propanol. Yield: 40%[err] =594 TLC
b3 [err], 70:30:7, v/v/v) IR [err] 1700 (C=O; 1250 (P=O;

m-mmcsoqmnz}, , [err] 2.2 (s, 3H, [err]);

Cﬂ'
ferr]]; 3.55 (nér]éh' [22e}?$] J[uﬁé ()m['er?'?') kﬂ ?5}3(# é{”\]' [%ZS) [[%4 %&

(m 1H HCOCON)

N (QHplle A 65 (s, 3H, OCH;); 3.8 (m, 3H, CHOCH, and CH,N);
4.2 (m, 2H, POCH,); 4.4 (m, 2H, CH,OP).
Example 7:
3-(N-methxl—octadeczlamino)—2-methzlcarbamoxloxx-propanol
phosphocholine
Compound of the formula Ib wherein R,=CH,, R,=C gH,,,
' 0

. . + .
R,=-('!NHCH3 , A=-P-O(CH,),~, Y=N(CH,),

0 -
To a cooled (5°C), stirred solution of 3-(N-methyl- octa-
decylamino)—24methylcarbamoyloxy-prbpanol (IIb) (2.9 g,

7 mmol) and 3 ml of NEt, in dry benzene (20 ml), was added
2-chloro-2-oxo -1,3,2-dioxaphospholane (2 g, 14 mmol) in
benzene (4 ml) ﬁnder nitrogen circulation. The mixture was
stirred at room temperature for 8 hours, then filtered. The
filtrate was evaporated 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 chrométographed
on silica gel (eluent CHC1,/MeOH, 90:10 then 70:30 and
30:70, then methanol) to y1eld 1.74 g (43%) of the title
compound.

MH =581
TLC rf: 0.26 (CHC1,/MeOH/NH,0H, 70:30:7)
IR (cm !

) 3350 (NH); 1700 (C=0); 1250 (P=0); 1100, 1050
(C-0-C and P-0-C) o
'H-NMR: CD,0D, & (TMS), 500 MHz

‘2.3 (s, 3H, NCH,); 2.45 (m, 3H NCH), 2.6 (m, 2H, CH,N);

2.73 (d, 3H, CONHCH,); 3.4 [s, -r;_-j,-ji N(cn,),]; 3.7 (m, 2H,
CH,N); 3.95 (m, 2H, CH,0P); 4. 3 (m.,__, 2H, POCH,); 5 (m, 1H,
HCOCON) ; 7 (1H, CONH) SRS |



3- (N-net hyl -
Conmpound of

oct adecyl am no) - 1- net hoxy- propan-2-ol  phospho- chol i ne

the formula Ic wherein [err] [err] This conpound was obtai nedu

byt he procedure described in exanple 1 but starting from

3= met hyl
2- (N et hyl
0.24 ([err]/
(P=O; 1100

(t,3H [err]);

2.35 (m2H,
(m2H,[err])

-octa- decyl am no) - 1- net hoxy- pr opan 2-ol (lIlc) instead of

- oct adecyl am no) - 3- net hoxy- propanol (11a). - 29 - TLC rf:

MeOH/ [err], 70:30:7, viIVIV) Yield: 35%np: [err] IR [err] 1240 .

(C0); 1040 (P-O [err]: 503Mdz8 ferr] (TMS) [err] 0.82.
1.25 [s,30H,[err]; 1.45 (t,2H,N-[err]); 2.2 (s,3H[err]);
[err]); 2.55 (m[err]); 3.2 [s,[err]; 3.35 (s,[err]); 3.5

;Exaiplen®H, [err]); 4.25 (m[err]); 4.3 (1H CHOP). Exanple 10:

1-oct adecyl anj ngy \?hératql?i)xxcp_

1801 an2hoP 135 PROFICL! B8  HOTR AU G0 iiky) ~

formula I c wreremn LCIIJ |_CI N UL \,uupuuuu hers—obtarmed oy—tieproceant

as descri bed

phosphochol i

PrORaR@d| ¢ 6. phoapk pyin@e preparation and the deprot ectlon
of 1 (N(bﬁf&?ﬁﬁéﬁ&‘x@“&f‘%ﬁ&%@f‘ﬁﬁﬂafbnﬁhérélﬁekh%,, RLepa,, - 2-ol
0 o o
R,=-CN(CH,),, A=-1'.°-O (CH,),, y=N (CH, ) s
o 0

This compound was prepared' 'by "th:e' _sém’e - procedure as

described in example 7 but starting with 3- (N-—methyl octa-
decylamino) - 2-(N,N- dlmethyl-carbamoyloxy) - propanol

instead of 3~ (N-—methyl octadecylamlno) 2—methylcarbamoyloxy- \J

-propanol.

vield: 40% MH —594 _

TLC rf: 03 (cnc1 /MeOH/NH,0H, 70:30:7, Vv/v/V)

IR (cm™ ) 1700 (c=0); 1250 (P=0); 1100,1050 (C-0-C, P-0-C)

'H-NMR: CD,0D, TMS, 500 MHz, & __

2.2 (s, 3H, NCH:,)'; 2.35 (m, 2H, NCH,); 2.55 (m, 2H, CHN);
2.85 [d, 6H, CON(CH,),]; 3.25 [s, 9H, N(CH,),]; 3.55 (m, 2H,
CH,N); 3.9 (m, 2H, CH,OP); 4.25 (m, 2H, POCH,); 4.95 (m, 1H,

HCOCON)

o Example 9.

3- (N-methyl-octadecylamlno) 1-methoxy—propan 2—01 phospho-

choline _
Compound of the formula Ic wherein R,=CH,, Rz-—.-c_:_mH",

0]
R,=CH,, Y=-B-O(CH,),~, Y=N (CH,),

& _
"This compound was obtained by the. procedure described: in
example 1 but  starting  from - 3-(N-methyl+octa-
decylamino)-.1-methoxy—pr6pan-2-ol (IIc). instead of 2-(N-
methy 1-octadecylamino) -3-methoxy-propanol (IIa).

Y



Y

Ms250 TLC rf: 0.20 ([err]/MeOH [err], 70:30:7, v/v/v) [err]: 500 MHz, [err]
(TVB) [err] 2.9 (m 3H NHand [err]); 3.1 (m 2H [err]); 3.4 [s, 9H :
[eRr]; 3.55 (s, 3H, [err]); 3.7 (m 2H, [err]); 3.85 (m 2H, [err]); 4.5
(@ZH, [err]); 4.6 (m 1H CHOP). TOXICITY The toxicity of the conpounds
of the invention, has been determ ned per os on mce, by usual nethods.
Their [err] values are higher than 650 ng/kg. - 30- PHARMACOLOGY The
conmpounds of the invention have been exawm g¢d-for their ability to inhibit
in vitro tunor cell proliferation. They inhibit HL60 and A 427 tunor cell
proliferation after 2.4 hours. HL60: pronyelocytic |eukemia cell |ine
A.427: 1ung cZLCi eirnoceldl (ICHOL,/MegHENBYOR, CXI 0 el j cveffert at the dose
of 0.02 m\/lvvh&gpl'hs ggt% a toxic dose for the two human tunor cell lines.
Overall, the ung “Carcinoma cell line resulted nore sensitive than
t he pronyel ocppPic2K88keni a cell line. The effect of the conpounds of the

I nvention on NQat.cl HAl fRLARI.0Q.1 A2 NE]N peesel y descri bed
above. Al of ktﬁhgcg‘xa%ﬁ'ezgoof(% g n\:/lgr}q,t ﬁgg%ﬁdv%g)eﬁpfggt ed and conpar ed
with two rel alBoNERhpDAOMEZ of CRIRD pr(TMS)as t :

0.82 (t,3H,CH,); 1.25 (s,30H,(CH,),]; 1.45 (t,2H,N-CH,CH,);
2.2 (s,3H,NCH,); 2.35 (m,2H,NCH,); 2.55 (m,2H,CHN); 3.2
[s,9H,N2(CH,),]; 3.35 (s,3H,0CH;); 3.5 (m,2H,CH,OCH,); 3.6
(m,2H,CH,N+); 4.25 (m,2H,POCH,); 4.3 (1H,CHOP).

\/ _ Example 10: _
l~-octadecylamino-3-methoxy-propan-2-ol phosphocholine
Compound of the formula Ic wherein R;=H, R,=CH,,, R,=CH,,

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

I.
)

This compound was obtained by the procedure as described in

example 6, comprising the preparation and the deprotection

of  1-(N-(benzylsulphonyl-octadecylamino)-3-methoxy- propan-
.2-0l1 phosphocholine.

M=550

TLC rf: 0.20 (CHCl,/HeOH/NH4OH, 70:30:7, v/v/v)

'H-NMR: 500 MHz, CD,0D, (TMS) &

3_.9 (m, 3H, NH and NCH,); 3.1 (m, 2H, CHZN);+3.4 {s, 9H,
N(CH;);1; 3.55 (s, 3H, OCH,); 3.7 (m, 2H, CHN); 3.85 (m,
2H, CH,OMe); 4.5 (m, 2H, POCH,); 4.6 (m, 1H, CHOP).

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.



- the 1-0-octadecyl - 2-0- nethylglycero- 3- phosphochol i ne (Et- 18- OCH3 or s
Andr eesen, 1988), - the s

nethoxy PAF ;

pciadecyl 1-0- tetradecyl propan- 1, 2-di ol - 2- 0- phos- phochol i ne [conpound )

(D}. For this study, a colon adenocarcinoma cell line, called HT.29, have

been used; they are anchorage-dependent cells. The HT.29 cells were grown.

in M Coy nedium (Flow Labs), supplenented with 10% foetal bovine serum

(FBS; G bco).

The growth nedia contain 100 g/ni of penicillin and 100

[err]/m of streptomycin (Flow Labs). The conpounds of the invention and

t he conpounds

(D) and Et-18-[err], were dissolved in a solution containing

60% et hanol euyhﬁﬁﬁﬁ&@gg&@ate_buffer sal i ne (‘PBS; Fl ow Labs). - 31 -

Serial diluti

treatnment time |lasted 24 hours at [err].

ared in PBS. The dose tested was 0.02 mM The

Inv?ent It 03 gn Irtm éeﬁﬁbﬁﬁh‘s oB' ehef ??@bh@ﬁonaﬁﬁgesBé)éhV@xamlw lﬁﬁntheu
eval uat e ysu LNhg,e L Cl en an C on 0ol Q :
HT.29. To '?&:Y B’Ett°tﬁ$§ﬁ’%’ﬁu89 vigrg simgy gel B¥Pg€ng@\T—|

treated mﬁth the dlfferent conpounds of . the invention for 24 hours mere

seeded into 2

The effect of the conpounds of the

rerethen. e b afSPIET YR i T ik bERE oprﬁa%%.r%ﬁéuocrsows'

time, the cm|24nh@mmes wer e r|nsed twi ce with PBS, flxed mnth 70% et hano

for

HL60: promyelocytlc leukemla 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.

All of the examples of the invention haﬁe been tested and
compared with two related compounds of the prior art:

.~ the . 1-0-octadecyl-. 2-0-methylglycéro- 3 -phosphochollne

(Et-18-0CH, or methoxy PAF ; Andreesen, 1988),
- the 3-octadecyl-1-0-tetradecy1—propan-1,2—d101-2-0-phos-
phocholine [compound (D)].

For this study, a colon adenocarcinoma cell line, called
HT.29, have been used; they are anchorage-dependent cells.

The HT.29 cells were grown in Mc Coy medium (Flow Lébs),.

supplemented with 10% foetal bovine serum (FBS; Gibco). The

growth media contain 100 U/ml of penicillin and 100 pg/ml

of streptomycin (Flow Labs).

The compounds of the invention and the compounds (D)
and Et-18-0CH,, were dissolved in a solution containing 60%
ethanol and 40% phosphate buffer saline (PBS; Flow Labs).



3@=m nutes and stained for the sane length of time with 10% G ensa (Si gna

Ch ﬂ1cals) The results are expressed as 'relative plating efficiency

( ) values calculated as follows: P.E. =Nunber of colonies fornmed x 100
er of cells plated and sunmarized in the following tables. It has been

found that the colonies fornmed after treatnent of conpounds of the

I nvention, have lost their regular profile, have a | ower reactivity to the

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

col oni es. - 32- COVPOUNDS P.E (% COVPOUNDS P.E (%
Cont r ol 100 +4.3 EX5 20.6 + 1.7** Et-18-0OCH3 39 + 1.5
EX 6 26.4 [err] 1.7** (D 34 +2.3** EX7 22.3 + 2.2** EX 1

21.9 [err] 1. SeriagX diluticys ov¢ee rpropared: iRXPBS. THE. cza:{:eerq:esued was

27.1+2. 1% - 40;05 n@@'rhe treatner rtrﬂmr%O]] aﬁ houlﬁsz £ §Fd:

: EX 10 The statistic er to conparlson
bet ween each conpound with the reference Et-18-[err]. The different

synbols: NS, * ** and_ *** nmean that the result |is
The effect of the compounds of the invention on long-term

cell proliferation and survival, has been evaluated by

studying the plating efficiency and colony morphology of

HT.29. To carry out this study, 5.102 HT.29 cells,

previously treated with the different 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).

The results are expressed as ‘relative plating efficiency
(P.E.)’ values calculated as follows:

P.E. = Number of colonies formed

U x 100
- o Number of cells plated

and summarized in the following tables.

It has been found that the colonies formed after treatment
of compounds of the invention, have lost their regqular
profile, have a lower reactivity to the Giemsa stain and,
overall their size is smaller than that of the untreated
colonies.



respectively not significative, significative, very 5|gn|f|cat|ve e
and highly significative. POSOLOGY In hunman therapy, the conpounds of%{

the .invention are preferably adm nistered by the IV route. Usual
pesofogy 2 is from2.5to 5 ng/[err] of the tunpbur under treatnent per
diem three to six days per nonth in slow perfusion. -33- CLAIMS: 1.

A glycerol derivative of the general formulla la, Ib or Ic [err] wherein

[err] represents a hydrogen atom or an alkyi2gsoup having from1l to 5

carbon atons; [err] represents a straight chain or branched chain al kyl

group having from 10 to 24 carbon atons; [err] represents an aryl

group, an al kyl group having from1l to 6 carbon atons, an al kyl carbanoyl N
group - havi ng fH-oe—2—t-g Z-catbon — ataons or - .a dial .'y!c:u‘ hbg‘g\][l g{ oup

i n which each allkyl group has from1 to 6 cgrbon atons; |A represents h
group of the forncOMBGUNDS P.E. (¢3H [ler r|| COMPDUNDS PE. (%) n PEi ng
an integer of fqom2 to 10;

-

Control . 100 *43 CEXS | 20.6 + 1.7 %=+

(D) - 34 +2.3%s N .
| t= EX 7 22.3 + 2.2 wes
EX1 | 21.9+ 1.0 % -
EX2 | 243+1.4% - BX8 199209
I3+ . *%¥ . . .
* e | e W,
EX 3 27.1+2.1 * EX9 202+ 1.

EX 4 45.6 + 3.0 NS 'EX10 | 254+2.7>=

The statistical symbols refer to the comparison between
- each compound with the reference Et-18-OCH,. The different
symbols: NS, *, ** and #*** mean that the result is
respectively not significative, significative, very
significative and highly significative.

POSOLOGY

In human therapy, the compounds of the invention are
preferably admlnlstered by the IV route. Usual posology U
is from 2. 5 to 5 mg/dm of the tumour under treatment per

diem, three to six days per month in slow perfusion.



Y.represents an ammoni um group, an al kyl- amroni um group havu froml to
CQ_,bon atons, a dial kyl - amoni um or tri al kyl ammoni um grou i mﬂmu

a b group |ndependently has from1l to 6 carbon atons, HHE "ﬂ
unsAt urated heterocyclic group containing a quat er nary n| trogen het et o

atom and if A has the first of the val ugs_given above [err] has no val ue
but if A has the second or third of the val ues . given above [err]
represents a -34- pharnmaceutically acceptabl &€ anion; or a

phar maceut i ced,Aymgecept abl e salt of such a derivative. 2.

3- Met hoxy- 2"('N—'——t"hyl oct ad anm no ropan phosphocholine.. 3

_'3- Met hoxy- 2- %ﬁknetﬁyl )A % € %g gh_ ener;i éormulaIa Ib

- pyri di ni umeheranoyl oxy] pr opane brom de 4.

3- Met hoxy- 2- (N- met hyI -oct adecyl am no)-1-[5" - (N

-pyridinium - pent | car banoyl oxy] - propane brom' de. 5.

3- (N- Met hyl - | am no) - 2- met hoxy- ?I phosphochol i 0R§.
3-(N—thhy|- ylan1no) 2- et hoxy- pr opanol phosphocholing. 7:

3- Cct adecyl am 12 ho x%- propanol p pchol i ¥e. 8. O-A-Y X~

3- (N- Met hyl - oc qy,@n1no) 2- nethylc rbanDonxy- - pr opanol phgsphochollne.

1 2

Ia .' ib - Ic

\_ wherein:
Rl represents a hydrogen atom or an alkyl group

having from 1 to 5 carbon atoms;

Ry

alkyl group having from 10 to 24 carbon atoms;

represents a straight chain or branched chain

R_3 represents an aryl group, an alkyl group
having from 1 to 6 carbon atoms, an alkylcarbamoyl
group having from 2 to 7 carbon atoms or a
dialkylcarbamoyl group in which each alkyl group

has from 1 to 6 carbon atoms;

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

A -ﬁ——(CHZ)n- or 'ﬁ——NH——(CHZ)n" n being an integer
o o]

of from 2 to 10;
Y represents an ammonium group, an alkyl ammonium
group having from 1 to 6 carbon atoms, a dialkyl-
ammonium or trialkylammonium group in which each
alkyl group independently has from 1 to 6 carbon
atoms, or a saturated or unsaturated heterocyclic
group containing a quaternary nitrogen hetero
atom; and | '
if A has the first of the values given above X~
has no value but if A has the second or third of

the values given above X~ represents a



9. 3- (N- Met hyl - oct adecyl ami no) - 2- (N, N-di net hyl - -carbanoyl oxy. ) o

- propanol phosphochol i ne. 10. o -Qﬁ:
3- (Ns Met hyl - oct adecyl ami no) - | - met hoxy- propan-2-ol phosphocholine. 11.
1- adecyl am no- 3- met hoxy- pr opan- 2- ol phosphochol i ne. 12. A process

for the preparation of a glycerol d8dkvative according to claim1, the
process conprising reacting a propanol derivative of the general fornula
35- [err] wherein [err] and R are as defined in claiml and [err]
represents a group RbfanmRcqukifally aegertalbie ranipRiein [err] -represents

an al kyl groyp RayhRgmbeeitich?1y S2chBpRadlieMBallteldd durthia @idinattive.
claim1l and O represents a phenyl group with an oxo conpound whi ch has the

formula [err] wherein nis as defined in claim1; the said reaction being
(a) carried gyt in 3-hetHasere( Minethgkcestadécpl aninoyepropanond which
I S amoni a, an algﬁlaﬁane having from1l to 6 carbon atons, a dial kyl am ne
or trial kyl aRPRgPPACHALEA®each al kyl- group independently has from1 to 6
carbon atons or a saturated or unsaturated heterocyclic conpound contai ni ng

a nitrogen hegtero ajc or. () fol b ' he_pgodygt Wi th one
of the nitrogén co?#p%gnt so’fége{]l@illhgﬁ?agl; %%éll,;&%&?ﬁ'ggé?gdgc ¢
—py:idinium)-hexanoyloxy -propane bromide.

4. 3—MethoXy—2?(N—methyl—octadecylamino)—1-[5'-(N—

-pyridinium)-pentylcarbamoyloxy]-propane bromide.

5. 3-(N—Methyl—qétadecylamino)~2—methoxy~propanol
'phosphocholine.

| 6. 3-(NfMethyl—octadecylamino)—Z—ethoxyfpropanol'
phosphocholine.

.7.. 3-Octadecylamino-2-methoxy-propanol phosphochpline.

.8._ . 3—(N?Mefhylegctadecylamino)52—methylcarbamoyloxy—
-propanol phosphocholine. '

9. 3—(N—Methyi—octadecylamino)—2—(N,N—dimethyl-
_—carbamoyloxy)—propanol phosphocholine. : \“?

10. 3-(N-Methyl-octadecylamino)-l-methoxy-propan-2-ol
phosphocholine.

11. l—Octadeqyiamino—35methoxy-propan-2—ol
phosphgchbline.

12. A process for the preparation of ~a glycerol
derivative according to claim 1, the process comprising

reacting a propanol derivative of the general formula



oht ai ned by route (a) or:route (b) contains a benzyl- su
nitrlogen atom hydrogenolysing- it to forma glycerol deri mmm"r'"ﬂmifﬂﬂh
[ex]: represents a hydrogen atom 13. A process accortling two &l als ,
option (a), in which the solvent for the reaction between the propanol
derivative and the oxo derivative is thegditrogen conpound or a mxture
thereof with an aprotic solvent. 14. A process according to claim 12,
option (a), or claim1l3 in which the reaction is carried out at a - 36-
tenperature of fr 50 to 80C 15. A process according to.claim 12,
option (b), i Bch the reaction befWwdan the propanol der {3 ve and the
_oxo derivative is g2 ried out in an apfotic solvent. 16. %rocess
according to cl i 152 option (b), 7 O83ai m 15 i Rwhi ch t fe%teact i on

bet ween the pro aPQI derivative and th P derivative is cafried out at
a tenperature o rom-100C to anbient tenperature. 17. ATpracess
according to.claim 12, option (b) or claim15 or claim16 in which the
reaction between thgapropanol derivativeyagd the oxo derivativgyl.s carried
out in the presence of an organic base. 18. A process accorging to
claim 17 in which the organic base is triethylamne. 19. A process
according to claim12, option (b) or any

wherein Rl, R2 and R3 are as defined in claim 1 and B2
represents a group of the formula —t\IRl'R2 or —N(SOZCH2¢)R2
wherein Rl' represents an alkyl group having from 1 to 5
\_/ _ carbon atoms, R2 is as defined in claim 1 and @ represents

a phenyl group with an oxo compound which has the formula

0
i o

Ccl - R‘o] , Br - (CHZ)n - ﬁ -~ Clor O=2¢C= N(CHZ)n Br
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 or trialkylamine
in which each alkyl group independently has from 1 to 6
carbon atoms or a saturated or unsaturated heterocyclic
compound containing a nitrogen hetero atom, or (b)
followed by reaction of the product with one of the
nitrogen compounds listed in (a); and, if the product
obtained by route (a) or route (b) contains a benzyl-
sulphonyl protected nitrogen atom, hydrogenolysing it to
form a glycerol derivative I in which Rl represents a
hydrogen atom.

’ 13. A process according to claim 12, option (a), in
which the solvent for the reaction between the propanol
derivative and the oxo derivative is the nitrogen compound

or a mixture thereof with an aprotic solvent.

14. A process according to claim 12, option (a), or

claim 13 in which the reaction 1is carried out at a



of clainms 15 to 18 in which the reaction of the product' of the first step -
with the nitrogen conpound is carried out at a:tenpature of fromb50 to S

[e™]. 20. A process according to claim12, option (b), or any of,
vafms 15 to 19 in which the product of the first step is reacted with a 30
to 50% stoichionetric excess of the nitrggen conpound. 21. A process"

according to claim12, option (b), or any of clains 15 to 19 in which

the reaction of the product of the first step with the nitrogen conpound is

ef fected byibRpbiaguile ofairs o GdUalo igpegol ution in the nitrogen conpound.
22. A process according to any of clainms 12 to 21 in which the propanol

derivative is reacted with a 10 to  -37- 100% stoi chi onetri.c. excess of
the oxo compeund. #3processpracessdingcaiali 8yalim By opftiocd alBd, 1Pn to
22, which prgce s i.s carried out, upder a .non-oxidi sing ar L.nsert = a
at mospher e. W9ACh the jpeactdon  REFWESHL IS | BACRERSY s ﬁﬁlé{aﬁwger%ﬁ'
derivative sheobgongetdvanyvel id @argikd eull ior an pharoeiteusoeeny.
acceptabl e salt thereof in adm xture with a pharnmaceutically acceptable
di luent or carrier. .

16. A process according to claim 12, option (b), or

claim 15 in which the reaction between the propanol
‘derivative and -the oxo derivative is carried out ‘at a

temperature of from -10°C to ambient temperature.

17. A process according: to claim 12,- option (b) or ;_J

claim 15 or claim 16 in which the reaction between the
propanol derivative and the oxo derivative is carried out

- in the presence of an organic base.

18. A process according to claim 17 in ~which the

organic base is'triethylamine.

19. A process;according;to_élaim 12, option (b) or any
of claims 15 to 18 in which' the reaction of the product
of the first stép with the nitrogen compound is carried-
out at a tempature of from 50 to 80°C.

20. A process éccording to claim'.lz, -option (b), or
any of claims 15 to 19 in whidh.the product of the first
step is reacted with.a 30 to 50% stoichiometric excess of
the nitrogen compound.. : |

21. A process according to claim 12, option (b), or
any of claims 15 to 19 in which the reaction of the
product of theifirst step with thé'nitrogen compound is
effected by heating the said product in .solution.  in the
nitrogen compound.

22. A process according to any of claimg 12 to 21 in
which the propanol derivative is reacted with a 10 to

P
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-37-
100% stoichiometric excess of the oxo compound.

23. A process according to any of claims 12 to 22,
which process is carried out under a non-oxidising or

insert atmosphere.

24, A pharmaceutical composition comprising a glycerol
derivative according to any of claims 1 to 11 or a
pharmaceutically acceptable salt thereof in admixture

with a pharmaceutically acceptable diluent or carrier.




