2205833 Am noacyl ates of glycerol acetal DESCRI PTION: The invention rel ates
to am noacyl ates of glycerol acetal, to a process for their
preparation and to therapeutic comnpositions containing thenléigf ~
i nveryi on provi des am noacyl ates of glycerotiacetal of the gen 05811.7[3@)
| [err] wherein [err] represents a substituted phenyl group or a group of
the formula [err] + 1' mbeing an integer of from9 to 25, [err] represents
a hydrogen atom a phenyl group or a group of the formula [err], n being an
integer of frommid@chated S@REIVESUST Héefspm 3 to 10, [err]

represents a g i contarning heterocyclic group, and X [err]

represents the_ghﬁéﬁggﬁfabpharnaceut|calIy acceptable I norgani ¢ or organic

acid. The nitrogen con n|n t.eroc grou pref er abl

pyri dinium 3-thiazoli 'Qc?ue%& dyﬁﬁrﬂtesr s 'Pnb??%?m@t? 8k EinAATAL

upyraZInlunlgrom&etal 2- to a process for their preparatlon and to
therapeutic comp051tlons containing them.

The invention provides aminoacylates of glycerol
acetal of the general formula I ' '

__ - CHym o\ /R_l
Y - - b N

CHe O R

I~

2

CH,0 CO(CH )_.N/)

wherein .
ﬁT represents a substituted phenyl group or a group of the

formula'CmHgm ;'1; m being an integer of from 9 to 25,

R2 represents & hydrogen atom, a phenyl group or a group
of the formula CnH
10,

op 4+ 1° P being an integer of from 1 to

p is an integer of from 3 to 10,

@;' _ . ' .
- \\) represents a nitrogen containing heterocyclic
group, and

X@ represents the anion of a pharmaceutically acceptable
inorganic or organic acid.

)
.

The nitrogen containing ‘heterocyeclic group is preferably
a pyridinium, 3-thiazolinium, qdinolinium, isoquinolinium,

imidazolium or pyrazinium group.



The anion X [err] is preferably a halide anion, such as chloride,
brom de or iodide, or a benzoate, acetate, nethanesul phonate or tartrate
ani on. The conpounds of the invention are interesting as anti-PAF agents-,
(PAF neans Platelets Activating Factor), with corresponding, activity
as anti - anaphyl actic, anti-thronbotic, anti-pl atel et aggr egant,
anti-broncho constrictor, = norno-tensive*~ and anti-ischemc agents,

| Munodepr e8RS anddh aszt@«‘ qlssogaa%@%blymmnehai13éata19{b@f I ey as
agai nst vari rzi)hé)Cks (9‘\?1 st s (?rgl es and intestinal ulcers

i nduced. by éﬁﬁ(ﬂ G fRF g arlle. SwerlR¥ on?f UPEREP2ERoVi BESLAtE.
process fomeathenrapkpplesnate ofr ttertamtwaayiehes of gl ycerol acetal having
the general fornmula | as above defined, the process conprising reacting an

al dehyde or ketone of the fornula %err]' wherein [err] ~and [err] are
as above definedhen clompopndsol ofr ddwt i Agvens icesudrantindmratihof ashe

formul'a [er rdnahasg na([_;@hfck aBhF Shiehna! ep Pt &POVE %%Iﬁﬂﬁétm)?t hFaetaHanoy'

chloride derjvative formula [err]  wherein are as _ above
defined, and¥tdhcti RrEREPPESINGant WHPBHLEE of aShe fBPHﬁFﬂ“FEPYFaﬁFPﬁ ra
nitrogen cordrti Hilgrdmbet beycl iantdoqatud et t hggregamita . antiFBkbhcho

constrictor, normo-tensive and anti-ischemic agents,
immuhodepressors. and active also against immune alteration

of kidney, against various shocks, against skin allergie&J’
and intestinal ulcers induced by endotoxine for instance. oo/

The invention further provides a process for the
preparation of the amihoaCylates of glycerol acetal having
the general formula I as above defined,  the proceés
compr1s1ng reacting an aldehyde or ketone of the formula
R1COR2, whereln R1 and R2 are as above defined with
“glycerol, reacting the resultant compound of the formula

">
o” 'R,
OH

wherein R and R are as above.defined with an alkanbyl_
chloride derlvatlve of the. formula C1CO(CH )pX wherein

~p and X are as above defined, and ;eactlng the resultant
compound of the formula

O Rl

0 R2

OCO(CH,) ,-X

with a n1trogen containing heterocyclic compbund of the

N<:)

formula



-3 - The reaction of the al dehyde or ketone with the glycerol is preferably
ef fected under reflux in a non-polar solvent in the presence of

p-t ol uenesul phonic acid, using a slight stoichionmetric excess of the

al dehyde or ketone. The resultant dioxolan derivative is suitably reacted

wi th the al kanoyl chloride derivative at roomtenperature in the presence
of an organi c base such as triethylam ne. -3he reaction of the conpound of
the formula [err] wt h rQcycld c nm. be c rrled out t om
[err] to [err] under ﬂ%rgtgere]"‘%ttgi ?’cu?’lgtltéﬁg T%fg&ﬁrrpo% 3‘ to(ﬂ‘e I@ {‘
invention ar@lyesnal nigl preferdnlycpbfected whdeureeflok in a non-polar

diaStereQisanﬁﬁalvéHE 1ﬂ“ﬂhe é%%ﬁﬁé“é*‘ téf@eﬂégﬁipﬁgﬁbed§01d IQhﬁg a
process is illu tI

2 % ollq reactké? ghene steg err£
invention al grads logetr&ﬁar CeEFi tBfporldeRnde o | Fﬁ@nﬁ
‘conmpound of thermnﬁéah1£@mwaaokoaanalae\tavdefwﬁeois NeWitabilyr eesddbt8dawith
pharnaceutlcaHém é¥¥%ﬁg§faé“i Flde Qe fVdt fYe at room temperature in the

-

presence of an organic base, such as triethylamine. The
reaction of the compound of the formula

0. R1
Y o Rz
OCO(CHZ)p X

with the heterocyclic compound may be carried out at from
50° to 80° .under nitrogen circulation.

The compounds of the ' invention are obtained as
_non-separated mixtures of diastereoisomers, but may be
separated by the usual methods.



The invention is illustrated by the follow ng exanples. Exanple 1 is set

out in full ;in the subsequent exanples, only the characteristics of the

i nt er medi ates and of the resul ti ng conpounds are given (Unless othermn§J
specified, TLCis perfornmed on silica gel plates). EXAMPLE 1

2- heot adecyl 2-nethyl 4-[4 '-(N-pyridiniyn. butyryloxv nethyll- :
1, 3-dioxolan chloride [err] 5 . Step a : Preparation of 2-heptadecyl
2-met hyl  4-hydroxy- methyl 1, 3-dioxol an. 2 In an appropriate react or were
poured 11.1 g (40 nmmol) of 2-ngnadecanone, ich represents an excess

with regard to (s sPE?EﬂFﬁnétsrli:nu%?BpBPEil S theof“”W’c’ég rgastiloned
10 ol Yye{ehe. and 0.6 g of p-tol uenesul phonic acid dissolved in 120 nm

of dry toluene. The reaction nixture vas refluxed under stirring for 12
hours and the resulting water was elin nated using a Dean Starkskeparat us.
After cooling, the organic phase was.washed with 30 m of 5% by wei ght
aqueous solution of 15 potaSS|un1 hydr oxi de ,and en. three tinmes with
the m ni num anount of water. After drying over Qu(bus sodi um sul phat e,

t he sol vent -KEﬂpyed CH(IH - CROMIcCH, pHessuL? ﬁe ré& due was thema
purified by chroﬂatography on a silica gel colu There wer e successrvely
el uted the fractioon of the ketone not

2 -
“
S o/
: . o_ R,
: N Et,
+ c; ccrcnz)p x_a_d__) o R, b
_ _. 3 .
.OCO(CH,) | X
- o Ri'
ol p>~:n c
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' oc0(cn) —-N ) X I
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The invention also provides a pharmaceutical
composition comprising a compound of the general formula I as

above defined in admixture with a pharmaceutically acceptable
diluent or carrier. '

The invention is illustrated by the following examples.

Example 1 is set out in full : in the subsequent examples, only *
the characteristics of the intermediates azng of the resulting

compounds are given (Unless otherwise specified, TLC is
performed on silica gel plates). '



20 I nvolved in the reaction (petroleumether : diethyl ether, 95:5 by
vol une), and then the di oxolan a (petroleumether / diethyl ether 85:15 by
volune) the dioxolan is a viscous product, partially crystallized. Yield
11 g~78 % 25 . rf : 0.18 (petroleumether %-diethyl ether 70:30 by
volune) IR 3500 [err] (OH 1100 - 1060 cnl (CO). Step b :

2- hept adecyl 2-methyl 4-(4'-chlorobutylryloxy- nethyl) 1,3-dioxolan. 3 A

m xture of 6.4 g (18 mmol) of 2-heptadecyl 2-nethyl 4-hydroxynet hyl

1, 3-di oxol an pr epar ed as described in 5 step (a) above, and 6
m (45 mml) of triethylamne in 15 m of dry chl orof ormwas added dropw se
to a solution of 6.2 g (22 mmol) of 4-chlorobutyryl chloride in 10

m of dry ERhmPpEOam at [err]. The mixture was stirred for 12 hours at
roomtenperagu g; AT of chloroforn1 the m xture 10, °

-was washed wEERE xHEd -51§¥$é¥¥LhEEEE&il:_
‘until the pkﬂwﬁsdioxﬁhanethdnﬂdawlof the solvent | eft a residue which was
chromat ographed on a silica gel colum with petroleumether : diethyl

ether as eluent, successively 95:5, then 90:10 and finally 80:20, by

vol une. 15 There was thus obtained 7.6 gy égleld 82% of an oily product

mhlch crystahllzegl7nggltlng QOann{err]'ﬂN ‘)mogyggdlﬁya X =cl, p-=3.

\u 5 Step a : Preparation of. 2-hentadecy1 2-methyl '4-hydroxy-
: methyl 1,3-dioxolan. 2

In an appropriate reactor were poured 11.1 g (40 mmol)
of 2-nonadecancne, 6 g - which represénts an excess with regard
to the stoichiometric proportions - of twice distilled

10 glycerol and 0.6 g of p-toluenesulphonic aéid"dissolved. in
120 ml of dry toluene. The reaction mixture was refluxed under
stirring for 12 hours and the resulting water was eliminated
using a Dean Stark apparatus. ‘After cooling, the organic phase
was washed with 30 ml of 5% by weight aqﬂéous solution of

15 potassium hydroxide and then three times with the minimunm

U, amount of water. After drying ovér anhydrous sodium sulphate,
the solvent was removed under reduced pressure. The residue was.
then purified by chromatography on a silica gel column. There
were successively eluted the fraction of the ketone not

20 involved in the reaction (petroleum ether : diefhyl ethér, 95:5
by volume), and then the dioxolan a (petroleum ether / diethyl
ether 85:15 by volume). the dioxolan is a viscous prbduct,

L partially crystallized.
| Yield 11 g (78 %)
. 25 rf : 0.18 (petroleum ether / diethyl ether 70 30 by volume)
IR 3500 cm -1 (OH)
-1

1100 - 1060 cm ' (c-0-).



m xture of the two cis and trans isoners (separation of the sane is
uneasy). rf : 0.45 and 0.37 (petroleumether / diethyl ether 80:20 [err]
20 volune) IR 1740 cm (C=0) 1180 - 1160 cnl (C O C ether and .
ester) NHR 60 MHz, [err] (TMS.) [err] 0.9 (triplet, 3H CH of the

chain) 3 25 1.3 (nmult., 35H 32H + [err]) 2.1 (mult. 2H
[err]) 2.5 (triplet, 2H, [err]) 3.6 (mult., 4H, [err] and [err]) 4.2
(mult., 3H CH20CO and -CH O 7 Stepf = 2-heptadecvl 2-nethyl

4-14" - (N pyridinium- butyryloxynmethyll 1,3-dioxolan chloride. I 5 g of the
conpound obtained in the previous step (b) above, dissolved in 30 m of
pyridine, was stirred at [err] 5 under nitrogen for 24 hours.

Excess pyridine was then ellnlnated under reduced pressure and the .

resi due s purifie _ .
chIorofo%Eﬁ?LEr *t hé—regtres PRS- FRie L850 BEOXY "t he

reaction) and thenmmﬂﬂykﬂﬂxyxﬁdﬁax¢lmnthanol flrst 90: 10 then 80: 20 by.

A mixture of 6.4 g (18 mmol) of 2-heptadecyl 2-methyl
4-hydroxymethyl 1, 3-dioxolan , prepared as 'described in
dry chloroform was added dropw1se to a solution of s. 23‘9
(22 mmol) of 4-chlorobutyryl chloride in 10 ml  of dr}/
chloroform at 0°C. The mixture was stirred for 12 hours at room
temperature. After addition of 20 ml of chloroform, the mixture
10  was washed with 1N aqueous solution of sodium hydroxide and
then with water until the pH was 7: The elimination of the
solvent left a residue which wis chromatographed on a silica
gel column with  petroleum ether : diethyl ether  as eluenf,
successively '95;5L then  90:10 and finally--BO:zo, by volunme.
15 There was thus obtained 7.6 g (yield 82 %) of an oily product
which crystallized. ; melting point 39-40°C:. This product is a
mixture -of the two cis and trans isomers (separation of the
same is uneasy).. . _ : N -
rf : 0.45 and 0.37 (petroieum ether / diethyl ether 80:20 b;;;
20 ‘volume) e : |
IR 1740 cm ' (c=0) o
1180 - 1160 cm-l (C-0-C ether and ester)
NMR 60 MH_, CDCl,, (TMS.) '

FE 0.9 (triplet, 3H, CH, of the chain)
25 - 1.3 (mult., 35H, 32H + CH,) '
2.1 (mult., 2H, CO-CH,~CH,)
- 2.5 (triplet., 2H, CO-CH,)
3.6 (mult., . 4H, CHZ-O and CH Cl)

4.2 {mult., 3H, CHzocD and C§-O)



10 vol ume gave 3.80 g of the title product. This product ié a mxture
of the two cis and trans isomers (separation of the same is uneasy),
yield 40 % overall (65 %for this step). Melting point [err] rf : 0.28

[err} MeOH 70:30, by volunme) 15 IR (nujo)[RTM 1740 [err] 1630 cm
(pyridine) 1200, 1180 cm (C-OC NWR, 250 [err] [err] : 0.9 (triplet,
3H, [err]) 20 1.2 (sing. large 30H)-171 4= (doublet, 3H, [err] )
(the 2 [err] of the two diastereoisoners) [err] 1.55 (mult., 2H, [err]
) 2.35 (mult., 2H, [err] ) 25 2.6 (triplet, 2H, [err]) 3.9
(mult., 1H CHO 4 (nult., 2H, [err]) 4.2-3.6 (2 mult., 2H, [err]) (of

the two dia £ S-OnBi-ﬁ-)ensca"&c(\Fﬂ“‘}-me'@WI [31'-[]1) - (N %y(rmdltnmum?)l‘# H)
pyri di ni um mul t=— [err] 90( H?L
but*"’vlc»xy'.rﬂc-:-t:h'»rl1 -dloxo an chloride. I

A

5 g of the compound obtained in the previous step (b)

above, dissolved in 30 ml of pyridine, was stirred at 80°C,

5 under nitrogen for 24 hours. Excess pyfidine was then
eliminated under reduced pressure and the residue was purified

by chromotography on silica gel. Elution with chloroform (for

— the recovery of starting material not involved in the reaction)
~ and then with chloroform / methanol, first 90:10, then 80:20 by
10 volume gave 3.80 g of the title product. This product is a

mixture of the two cis and trans isomers (separation of the
same is uneasy), Yyield 40 % overall (65 % for this step).
Melting point 84-85°C. _ .

‘rf : 0.28 (CHEL / MeOE 70:30, by volume)

15 IR. (nujoJZ/) 1740 em™t |
' 1630 cm * (pyridine)
1200, 1180 cm * (C-0-C)
" NMR, 2so MH,, CDCl,
§: 0.9 (trlplet 3H, cn )
20 1.2 (sing. large 30H)
2 | S -0,
1.4 (doublet, 3H, -é><cn3) (the 2 CH3 of the two
~ diastereoisomers)
 =0_ CH,-
1.55 (mult., 2H, -0 )
2.35 (mult., 2H, CO CHZ—QZ)
25 2.6 (triplet, 2H, CO CHZ)
i - 3.9 (mult- r 13, CH-O)
4 (mult., 2H, CH,0 CO)

4.2-3.6 (2 mult., ZH,@CHZO) (of the two diastereoisomers)

5.10 (mult., 2H, CHzN)



Mass spectrum: M- C mz : 504 [err] EXAMPLE 2

2- hept adecyl 2-nmethyl 4-[4" (N-quinolinium butyryl oxynethyl 1

1, 3-di oxolan chloride. Step ¢ : 5 g of the compound obtained in exanplg%}
(step b) was 10 di ssolved in a mxture of 20 mM of quinolin and 20 of
DMSO and heated at 80C under nitrogen for 4 days. Quinolin and DVSO were
distilled wunder reduced pressure and the residue was chromatographed on a
silica gel colum. (eluent successivelyferr],then [err] / MeOH 95:5). 2.5
g . of the desired product 15 were obtained as a m xture of the two

di astereoi soners. rf : 0.58 ([err] /[ MeOH, 70'30) IR [err] qU|noI|n 1650

1630 and 1600 [err] Mass s grun1 Nbég _

554 [err] -9- N &U|n6 FUW]?HSt of pyrldlnlunl [err] ppm: 7.90 -
8.10 (4H,,y d?glg% 88499 (iE), 18,98 [err] EXAMPLE 3 2-hept adecy!
2-nethy| |azo |n|u buﬂyryl 5 oxynet hyl | 1, 3-di xol an

Mass spectrum :

M~ Cl m/z

G o : :
< O%— (CH2)3 ~=CO2H : 166 N
EXAMPIE 2

2-heptadecyl 2-methyl 4-[4'(N-quinolinjum) butyryl oxymethyl]
1,3-dioxolan chloride. :

Step ¢ : 5 g of the cgmpouhd dbtained in example 1 (step b) was
10 dissolved in a mixture of 20 ml of quinolin and 20 ml of DMSO -

and héated at 80°'C under nitrcgen for 4 days. Quinolin and DMSO

were distilled under reduced pressure and the residue was

chromatographed on a silica gel column. (eluent successivel_ygj

CHCl;,then CHCl; / MeOH 95:5). 2.5 g of the desired product
1s5- were obtained as a mixtufe of the two diastereoisomers.

rf : 0.58 (CHCl3 / MeOH, 70:30)

IR v quinolin 1650, 1630 and 1600 cm~l

‘Mass spectrum :

M- Cl m/z 554

OF



Step ¢ : 850 ng of the product obtained in exanple 1 (step b) in a mxture
of thiazole (4 m) and DMSO (6 m) were heated at [err] for 24 hours. The
reaction m xture was evaporated in vacuo and the residue was

chr ot ographed . on " a silica gel colum, 10 eluent [err] / MeOH 50:50
giving a viscous product. rf : 0.34 (CHC13 /g MeOH 70: 30) NWR thiazolinium
I nstead of pyridinium [err] ppm: 8.19 (d : 1H), 8.4 (d : 1H), 10.90
(sing. 1H) Mass spectrum: M- C : 510 nfz. 15 EXAMPLE 4 2- hept adecyl
4-14 -(N-pyridinium butyryl oxymet hyl | 1, 3-di oxol an chloride. [err] 2

rf : 0.17 (petroleymether / diethyl ether ,30:70 by 20

vol une) 3 NMR qwlp°b?§?u@péPF59éénPétREFHd%ﬂ¥HWwI et her 70:30 by vol une)

| rf s @phb (chlosofoamé peErhanel 760(38)hy svaangll)y ) Lo.BBR(1HS) ead

of [err] at 1.4 [err] 25 2 multiplets centred on 4.9
‘ppm[err] Mass spectrum: M- C : 490 mz.. -10 - EXAMPLE 5
EXAMPLE 3
. 2-heptadecyl 2-methyl 4-{4'-(N-thiazolinium) butyryl
5 oxymethyl] 1,3-dixolan chloride.

Step ¢ ¢ 850 mg of the product obtained in example 1 (step b)

O, in a mixture of thiazole (4 ml) and DMSO (6 ml) were heated at
Y 80°C for 24 hours. The reaction mixture was evaporated in vacuo
"and the residue was chromatbgfaphed' on a silica gel column,

10 eluent CHCl; / MeOH 50:50 giving a viscous product.

rf : 0.34 (CHCly / MeOH 70:30)
NMR thiazolinium instead of pyridinium.
§ ppm ¢ 8.19 (4 : 1H), 8.4 (d : 1H), 10.90 (sing. 1H)

Mass spectrum : M - Cl1 510 m/z.

15 "EXAMPLE 4

U 2-heptadecyl 4-[4'~-(N-pyridinium) butyryloxymethyl]
1,3-dioxolan chloride.

. Gb/ :
- = / = - = :
Rl C17H35 » R, H, = \\) . pyridinyl , X Cl, p 3.
2 ~ rf : 0.17 (petroleum ether / diethyl ether 30:70 by
20 volune)
3 rf : 0.37 (petroleum ether / diethyl ether 70:30 by
.- volume)
I rf : 0.16 (chloroform / methanol 70:30 by volume)
T . L -0 :
| I NMR i ' X -
nstead of CH3 at 1.4 (-0 JCHa) . o
X
25 : 2 multiplets centred on 4.9 ppm (-0" 'H)

Mass spectrum : M - C1 : 490 m/z.



2- heptadecyl - 4-[4"-(N-quinolinium butyryl oxy nethyl] 1.3 dioxolan
chloride. [err] 5 rf : 0.48 (chloroform/ nethanol 70:30 by vol une).
EXAMPLE 6 2-hertadecyl 2-(n-propyl) 4-[4'-(N-pyridinium butyryl oxy,
met hyl] 1, 3-dioxolan chloride. [err] 10 2- rf : 0.23 (petrol eum
et her / dlethyl ether 70:30 by volume) 3 07 ¢ . 0.38 (peti ol eum et her /
di et hyl ether 80:20 by volune) | rf :0.20 (chloroform/ nethanol

70: 30 by volune) 15 I  NWVR instead of [err]..at 1.4 1.55 (mult. 4H
[err] ) 1.2 (32H) 0.9 (triplet, 6H [err]) Mass spectrum: M C : 532
mz. 20 EXBMRVRE 7 2- heptadecyl 2-methyl 4-[5'-(N-pyridiniun pentanoy

Xy et hy! b bl ey £ oflL Pa dfn b6 bt funf) 2HUEREQIOT 8P ! RN

1.3 dioxolan chloride.

©s
Ry = C37H3s , Rz = H, = ::) = quinolinium, X =cl1 , p = 3.
5 rf : 0.48 (chloroform / methanol 70:30 by volume).
EXAMPLE 6 S | R

z—hentédecylh”2¥(ﬁ}grooyl)_ 4-[4' - (N-pyridinium) butyryl oxy
methyl} 1,3-dioxolan chloride.

@ : - :
Ry = CyyHl3s ¢+ By *_F'PI°PY1"'fo)- = pyridinyl, X = Cl, p = 3.

10 2- 'rf : 0.23 (petroleum ether / diethyl ether 70:30 by
volume) : .
3 rf : 0.38 (petroleum ether / diethyl ether 80:20 by
volume)
I rf :.0.20 (chloroform / methanol 70:30 by volume)
15 I NMR instead of CH3-at 1.4 L o o
b e X2
1.55 (mult. 4H -O CHZ— )
1.2 (32H)

0.9 (triplet, 6H, 2CH3)
Mass spectrum : M.~ Cl1 : 532 m/z.

20 EXAMPLE -7

2-heptadecyl 2—methy1 4- [5‘-(N—pyr1din1um) pentanoyl oxymethyljy
1,3-dioxolan chloride. :

Rl = C17H35 ’ RZ = CHJ ’ ) yr1dinyl X =¢Cl, p = 4.

rf : 0.23 (chloroform / methanol 70:30);



2-(3,4,5-trimethoxy phenyl) 2-nmethyl 4-[4'-(Npyridinium

-butyryl oxynethyl 1, 3-dioxolan chloride. [err] 2 rf :0. 32
(chloroform/ nethanol 98:2 by volune) 3 rf : 0.61 (chloroform/

met hariol 98:2 hy vol une) | rf : 0.34 (chloroform/ nethanol 60:40 by
-volume) IR 1735 (C=0 1610 (pyridine) 100 +1 ~ 1590 (benzene) 2740
[err] I NMR instead of the chain R[err] 1.5 ppm(m 3H, [err]) for
[err] 3.7 (sing., 9H, [err]) 6.8 (2H arom) Mass spectrum: M- C
: 432 mz. EXAMPLE 9 2-heptadecyl 2-nmethyl 4-[6'-(N-pyridinium

hexanoyl oxynet hyl] 1,3 di oxol'an brom de. [err] ~step b : 2-heptadecyl
2-met hyl 4- (G exanoyl oxymet hyl ) 1,.3-di oxol an brom de. Fol | owi ng

t he procedugggﬁgggg#?bed in exenple 1, wusing 6-brono-hexanoyl
chloride, th@-desidhtprbmethowmspbbnyilhed2amethyl 4-[4'-(N-pyridinium)

i -butvryvloxymethyl) 1,3-dioxolan chloride.

OCH
- ; 2y - idinyl, X 1
Rl = OCH3 '_RZ = CH3 ’ —N\) .'_ pyri nylt, = Cl, p=3.
OCH3
\y rf : 0.32 (chloroform / methanol 98:2 by voiume)
\/

rf O;Gl'fchloroform / methanol 98:2 by volume)
rf : 0.34 (chloroform / methanol 60:40 by volume)

- W N

IR 1735 (C=0)
1610 (pyridine)
10 | 1590 (benzene)
2740 (OCHB)

I' NMR instead pf'the chain Rl

"'0,
1.5 ppm (m, 3H, -6><CH3) for R,
3.7 (sing., 9H, OCH.) '
Y 3
15 . 6.8 (2H arom.)

Mass spectrum : M - Cl : 432 m/z.

EXAMPLE 9

2-heptadecyl 2-methyl 4-{6'-(N-pyridinium) hexanoyloxymethyl
. 1,3 dioxolan bromide.

) -
. 20 Ry = C37H35 , Ry = CHj, _.N\ _ —_pyridiny_l, X = Br, p = 5.



5 a viscous product (yield 82 9% . rf : 0.57 (petroleumether / ether
80:20). step c Followng the procedure described in exanple desired
product was obtained as a viscous product (yield 70 rf ,0.36 [err] / QE;H

70:30) 10 IR 3450 [err] (residual watel} fFerr] 1740, [€rr} 1180,
‘[err]pyridine 1640 [err] NVR 500 MHz [err] (TM5) 15 0.85 (triplet, 3H,
CH3) ; 1.25 (sing. large 30H 1.35 (d 3H [err] ,Z + E) : 1.45

(mult., 2H, [err]) : 2.1 (mult., 2H, [err]) : 2.35 (mult., 2H, COCH2)

3.70 and |t .o Zo Fm Ed hyis 1 4Gy lets — :
3. 70 ?tn“ ét%% @u to-idbtdesEts 2 mid hyl ﬁggst b%m& qséiaﬁadlb'xﬁg&nm

(triplet, 1H, [err]\1 3-gitpyelan LdEP) U. V. (Ethanol) | oge 3.65 [err]
258.8 nm Mass spectrum : M- Br niz 532 [err]
13 EXANPLE:th&ﬂ@ot adpey! ﬁra@é@ufe4 [cféscff\ilgéﬁ n0|1rfll Udkemple . u51ng

hexanovloxynEt2y hexé%égfx O P88 ghe desired éé}g:ct wasCHbZalned as

5 a viscous product (yield 82 %).

rf : 0.57 (petroleum ether / ether 80:20).

step ¢ : Following the procedure described in example 1 H{bc
desired prOGUCt was obtalned as a viscous product (yield 70 £TJ

rf : 0.36 (CHCly / MeOH 70:30)
10 IR 3450 cm“1 (residual water)
' veo 1740, vo.g-c- 1180, vpyrldine 1640 cm™ -1

NMR 500 MH, CDCly , § (TMS)

15 0.85 (triplet, 3H, CHj;) : 1.25 (siné.'large 30H) :
- _o, . .
1.35 (4 34, __X /2 *+E) 1.45 (mult., 2H, cnzg ;
o CH; . :

2.1 (mult., 2H, COCH,CH,) ; 2.35 (mult 2H, COCH,) : 3.70 and
4.35 (mult., 2H, CH30, 2 + E) ; 4(mult. 3H, CH,0CO and H-C-0) ;

® | o
- 5.05 (triplet, 2H, CHyN). . - gt
20 °  pyridinium 8.1 (trlplet 2n, Hﬂ) } 8.6 (triplet, 1H, Hy)

9.5 (d : 2H, H,).
U. V. (Ethanol) loge 3 65 ) 258.8 nn.

Mass spectrum :

M - Br m/z - ' : 532

< N—. (CHy) 5 — CO2H ¢ 194,



5 | R-Qui nol i ni um 1650, 1630, 1600 [err] U. V. (Ethanol) loge 4.53 [err]
235.4 nm 2.18 [err] 316.5 nm NMR quinoliniuminstead of pyridinium 6 : 5.5
(2H, [err]) , 7.90 - 8.40 (5H 9.10 (1H) , 10 10. 70 (1H, Ha). Mass
spectum: M -Br. m'z 582 [err]  :244 EXAWPLE 11
15 2- hept adecyl 2-nethyl 4-[6'- (N—|soqu}%oT|n|un) hexanoyl oxy-

nmet hyl ) 1, 3-di oxol an brom de. step ¢ : Using isoquinoline instead of
quinoline. rf : 0.55 ([err] / MeOH 73:30) IR isoquinolin 1650, 1610, 1590
[err] NNR|:ygxﬂﬁ§ﬂﬁru¢nnlnstead of quinolinium [err] : 5.15 (triplet, 2H
[err]) ; 7. 9b - ¥ 11. 05 (1H). Mass spectrum: M- Br

. 582 mz. 2-he :

Ondecanoyloxnmaiuaaxéuéhcbfam&ae or oni de. [err]

rf : 0.60 (CHCly / MeOH 70:30)
5 IR Quinolinium 1650, 1630, 1600 cm~1
U. v. (Ethanol) loge 4.53 ) 235.4 nm
, 2.18 2 316.5 nm
NMR qulnollnlum instead of pyridinium.
NG <
U § : 5.5 (2H, CHpN) , 7.90 - 8.40 (5H) , 9.10 (1H) ,
10 10.70 (1H, Ha).
Mass spectrum :

M - Br m/z : 582
Of— (eny)s —co |
N— (CH5)5 — CO5H : 244
O EXAMPLE 11 | _
15 2-heptadecyl 2-methyl 4-[6'-(N-isoquinolinium) hexanoyloxy-

methvl) 1,3-dibxolan bromide.
step c : Using isoquinoline instead of quinoline.

rf : 0.55 (CHCly / MeOH 73:30)

IR isoquinolin 1650, 1610, 1590 cm~l.

NMR isoquinolinium instead of quinolinium.

. § ¢+ 5.15 (triplet, 2H, CH;EJ ;7 7.95 - 8.40 (4H) : 8.80 (2H) :
11.05 (1H). _— '
Mass spectrum ¢t M - Br : 582 m/z.

awipeddnium) 1 hexmnnxhqxugginm;L_



5 step b : 2-heptadecyl 2-nethyl 4-(11'-bronp undecanovl oxymnet hyl)
1, 3-di oxol an. Foll owi ng the-procedure described in exenple 1, using
11-bronmo undecanoyl chloride, the desired product was obtained. Meltin
point : [err] (yield 60 %9 10 rf: 0.26 (petrol eum ether f-.ether 85: %35
step ¢ Melting point : [err] rf : 0.45 ([err]. / MeOH 70:30) Mass spectrum:
M- Br : 602 mz. 15 EXEMPLE 13 2-hepf adecyl 2-(n-propyl) 4-[ 6-
(N-pyridinium hexanovl nethvl 1 1, 3-dioxolan -bromde. [err] rf : 0.44
(CHC13 / MeOH 70: 30) 20 Mel.ting point : [err] Mass spectrum: M- Br
560 nl z. - 15 - EXAWPLE 14 2-nonyl 2-nethyl 4-[6'-(N-pyridinium
hexanoyloxvnethélg 1, 3-di oxol an bromi de. [err] 5 step b rf : 0.50
(petrole 2¢t her 80: 20)

2-heptadecyl 2-methyl 4- [ll'-(N-pyrldlnlum undecanovloxvmethvll_

1,3-dioxolan bromide.

- C)_' N |
Ry = C17H'35 Ry = CH3, -NO | = pyridinyl, X_ = Br, p = 10.
5 step b : -hentadecyl 2-methyl 4= (11'-bromo undecanovlogymethyll

1,3-dioxolan. g ) —~
u,-'.

Following thémprCCédn:e described in exemple 1, using ll-bromo.
undecanoyl chloride, the desired product was obtained.
Melting point : 52°C (yield 60 %) |

10 rf : 0.26 (petroleum ether / ethér 85:15).

step ¢

‘Melting point : 92°C
rf : 0.45 (CHCl3y / MeOH 70:30)

Mass spectrum : M -.Br : 602 m/z.

\/
15 EXEMPLE 13 | |
2-heptadecyl zzjn-prényl) 4éfé??(N;§yfidinium[,hexanovlmethvl1
" 1,3-dioxolan bromide,' - |

Ry = C37Has, Ry = n—p:opyl,,-nfi;)-= pyridinyl, X = Br, p = 5.

rf : 0.44 (CHCly / MeOH 70:30)
20 Melting point : 76°C.

Mass spectrum : M - Br : 560 m/z.



step crf : 0.30 ([err] / MeOH 70:30) Mass spectrum: M- Br : 420 nl z.

TOXI COLOGY The conpounds of the invention have been adm nistered to mce
for determ nation of acute [err] For all the conpounds of the invention
[err}Mwas over 300 fg/Kg (IP or SC) and 600 ng/Kg 5 . (PO . PHARVACOLOGY
A proof of the pharmaceutical interest of the conpounds of the i nvention
has been established by the follow ng @ar+tmaceutical experinmentations
10 [err])- Inhibition of the platelets aggregati on on New Zeal and
rabbits. The experinentation was conducted on platelets with plasm of New
Zeal and rabbits. Blood sanples were taken fromauricular artery . and pl aced

15 gﬁgﬁgﬁiﬁéf%ﬁ buffer (3.8 %; pH 7.4) ; blood was further

centri fugat m at 1200 RPM The tested sanple was prepared in

DVBO, then gotnenvbnl phetkybt4-f6th(Provnadiniun) phexangy HOXYREtaY1) 5 nM
on a Cronol og

“of PAF was addedss 29-1an bromid€. determnation is made
Cbultronics1ﬁmmm7ﬂ1nr1ﬁ%1§+%ﬁﬂ¥nn1nes the transm ssi on percent age

@ : .
Ry = CgHjg9, Ry = CHj, N<> = pyridinyl, X = Br, p =-5.

5 step b o
kj rf : 0.50 (petroleum ether / ether 80:20)
\—/

step cC
rf : 0.30 (CHCly / MeOH 70:30)

Mass spectrum : M - Br : 420 m/z.



correspondi ng to the maxi num hei ght of the peak before the desaggregation.
The percentage of variation of the inhibition with respect 25 to
the transm ssion percentage is calculat&8 ¢control : pure DVBO). This

met hod was described in details in LABORATORY | NVESTI GATI ONS, Vol . 41,

3, p. 275, 1979, JEAN Pl ERRE CAZENAVE, Dr. MED. , JACQUES BENVEN STE

Dr. I\/ED.i QED gg J. FRASER MJSTARD, M D., "Aggregation of
Rabbi ts Yby Pl at el et - Activating Factor |Is Independent of the

Rel ease Reaction and the Arachi donate Pathmay and | nhi bited by

Menbr ane- Act | Tehel e

conpounds | nﬁﬁﬁ% 'It:)é #ﬁéoundrs e % |8fr% | ﬁ 236’%08 %%%Aiaﬂgk\]i%gtggg? S tr?ad
on 5 di fm:ecpemforramn%na IM)W uett GC@z;IEClII'Qﬁoa- tFer| e3d she sompaunsiss of

conpounds, &isi AgehPs ol B, WAl AP BIGCHg/ Ry (IP or SC) bl Rl fHy/Ry

PAF i nduced platelet agg egatlon I n platelet rich p asma fromrabbits.

E>'€"arrple NP - 1C50 PRP (M No. 1  ....... 2.2 . [err]
........ 1.2 [err] 10 : No. 3............ .

.2 15 “”ﬁéAﬁBACOiOGY . _7 . [err]

A proof of the pharmaceutical interest of the compounds of
the 1nventlon “has, been . established by the followx.g

pharmaceutical experimentations : - _ \J
10 1°)- Inhibition of the platelets ‘aggi‘egat_ioin on New Zealand
rabbits. '

The experimentation was conducted on platelets with plasma
‘of New Zealand rabbits. _
- Blood samples were taken from auricular artery and placed
15 in a citrate buffer (3.8 % ; pH 7.4) ; blood was further
centrifugated for 15 mn at 1200 RPM.
The tested sample was' prepared in DMSO, then poured on
platelets rich plasma for 1 mn, then a dose of 2.5 nM of
PAF was added. |
200 ° The determination is made on a Cronolog Coultronics
apparatus which determines the transmission percentage
corresponding to the maximum helght of the peak before the

desaggregatlon. :
The percentage of variation of the inhibition with respect
25 to the transmission percentage is calculated (control :
' pure DMSO).

This method was described in details in LABORATORY
INVESTIGATIONS, Vol. 411, No. 3, 'p. 275, 1979, JEAN-PIERRE
CAZENAVE, Dr. MED. , JACQUES BENVENISTE, Dr. MED., AND
30 J. FRASER MUSTARD,” M. D., "Aggregation of Rabbits
' Platelets by Platelet-Activating Factor Is Independent of
the Release Reaction and the Arachidonate Pathway and

Inhibited by Membrane-Active Drugs".



No. 5.......... 3.1 J[err] No. 6.................. 3.04 . [err] No.

7o 5 . [err] 15 - 17~ No. 8......... 1.13 .
[err] No. 9......... 4.04 [err] No. 10...... 3.03 [err] No. 12.........
3.12%err] No. 13........ 1.73 [err] 20 No. 14..

1.46 . [err] 2 - BINDI NG MATERI AL AND METHOD Synthetic tritiated
[[err]]-PAF misedrew@itsl N ashddttate®! Ukhan Wﬁﬂ‘ea éeﬁgburmsactiﬁhwlef the
59.5 ci/mmols. Unlabelled 5 PAF and |yso-P sol ubi]ized

et hanol sol L?cg%‘ﬁe%'ﬂl%{’orlétf%ed P¥rrq- 5‘l’hBMc()‘?ﬁ)oﬁ’lzi\irrs \/\Eﬁgeso?%ﬁ:?l 2‘@(135? n°n 5

DVEO, P ate'cﬂff@ﬁ&ﬁﬂneri%l@ﬁﬁéatdlqwd@bli)ﬂst B0l CabboDdte6 ¥REUNESYyWasE the
drawn fromthe central ear rteé/ gg une _of ACD solutio ﬂt(mt“c
ng Ehg

aci de 10 ‘ﬁaﬁlﬁussﬁﬁﬁnﬁﬂ’ﬁe Fr 86 1bg§ﬁr0§§g§egsspleqn T of [err]

and centrifuged at 150 g for 15 m nutes. The platelet-rich plasm (PRP) was

‘carefully renoved an i f el et
pel | etg was t hen vvashg'%ﬁgi%{ X vﬁ:%%%%%igﬁ 8?6’%.&1%

5::ont ai ning NaCd 15 1501mvplp§1elpt5rm E@"ﬂﬁn@ rﬁ?lli%cralﬂ’éltast tine | n
he sane but

A Example No. ' ICsq PRP (M)
O A
~ NO. leveeeeeeoeciansnos 2.2 . 1076
NO. 2evcevessoacasas ee. 1.2 . 1076
10 _ NO. 3.iease weessssesees 2.15 . 1075 -
NO. 4ucevcesccssnscnens 7 . 10-6
NO. Buvsssssessssossses 3.1 . 1076
NO. 6uvennns ceeseseenes 3.04 . 10°°
NO.  Teveevoonaooans ee.. 5 . 10-6
15 } © NO. Biiesosssescessesss 1,13 . 1075
' NO. DQveeeecenn ceveeeees 4.04 . 12077
No. 10..ccuen Cecerssnsns 3.03 . 10~7
No. 12...... teessssenses 3.12 . 1075
_ _ NO. 13ceeisceccccs ceeeess 1.73 . 1076
20 NO. 14.ueenseececasoonsase 1.46 . 1076



sodiumfree buffer. The platelet pellet was resuspended in this latter
buffer, quickly frozen in liquid nitrogen and slowy thawed at room
tenperature for at least 3 times as described by T. Y. 20 Shen
al.. The lysed platelets were centrif+ge® at 100 000 for 30 mnutes in
BECKMAN nodel L8.55 ultra centrifuge (rotor 50.2 Ti). Platelet nmenbrane
honogenate was stored at [err] and used within two weeks w thout noticeable-
changes 4 n- PdfxkpEREher binding characteristics. 25 Protein
contain was determ ned by the Lowy method using bovine serum al buni ne as
standard. Binding assay 60 to 100 [err] of nenbrane proteins were added to
a final MATEREADfANDNMETTHOPI astic tubes containing 1 nM[[err]]-PAF in 30
Tris-HO 10 mM pH 7 buffer containing 0.025 % bovine serum -19-

| bum di h
'?'heurnguggt [ gﬂcﬁ%ﬁ%d ggtlwfltg?%%[ g%ﬁggﬁ%er;%weﬁze »E’%%ng%f‘g%&?%&%#
was sepaatetionowithear specifde potaAm iky e ¢i/mreiseonUnhrbeghed
waat man £#C gl@ass)fdbepap. weré| Ié@i&ﬂfﬂﬁéavafﬂura&ﬁﬁaﬂelsmfda

reaction, and_the filters were washed times wit of .ice-cold buffer
The f|It%ﬁ%r%ﬁréttﬁeﬁoppacgbelﬁP@H&HQﬂ&Iﬂﬁ?ﬁu??ﬁﬂ%&%l¥?¢léB BYSQi-th 10

of liquid scintillation fluid and the radi oactivity

Platelet membrane preparations

Rabbit whole blood (6 volumes) was drawn from the;)

central ear artery into 1 volume of ACD solution (citric acide

10 1.4 g, sodiub citrate 2.5 g9, Dextrose 2 g per 100 ml of HZO)
and centrifuged at 150 g for 15 minutes. The platelet-rich
‘plasma (PRP) was carefully removed and cehtrifuged for 15
minutes at 1000 g. The platelet pellet was then washed 3
times : tw1ce in Trls-HCl buffer 10 mM, PH 7.4 containing NaCl

15 150 mM, MgCl, 5 mM, EDTA 2 mM and the last tlme in the same but
sodlum-free buffer.- o

The platelet pellet was resuspended in this latter

 buffer, qulckly frozen in liquid nitrocgen and slowly thawed at

room temperature for at least 3 times as described by T. Y.

20 Shen et al.. The lysed platglfts were centrifuged at 100 000 g;J

for 30 minutes in a BECKMAN/model 18.55 ultra centrlfuge (rotor

50.2 Ti). Platelet membrane homogenate was stored at -80°C and

used within two weeks without notlceable changes in PAF-acether
blndlng characteristics.

25 Protein contain was determined. by the ZLowry method
using bovine serum albumine as standard.

Binding assay

-60'to 100 ug of membrane proteins were added to a final
volume of 1 ml in plastic tubes containing 1 nM [3H)-PAF in
30 Tris-HC1l 10 mM pH 7 buffer containing 0.025 % bovine serum



was neasured by an LKB [err] counter with 45 % efficiency. 10

The non specific binding was determned in the presence of 10-6 M of

unl abel led PAF. The specific binding was cal cul'ated by substracting
non Specific binding fromthe total bindtnys Fhe inhibition by conpounds on
the specific [[err]]-PAF binding was determ ned as the percent inhibition
by the 15 equation: ([err]-PAF bound in presence. (3H PAF total bound) -

of conpounds % i nhi bition- : x 100

3H- PAF Specéibﬁﬁhhy QﬁHFdﬂﬁﬁﬁEQﬁédW3w1th or w1thou% 5uﬁf§§$r ed PAF or

No. 10 ... Z?A.F.antagomstg»5 The{ ewgcﬁkéfi'ah. was ‘carried opgr fjor 7. ho303at

EEFNEECEFQFTSK$Ekﬁ%féuiﬁggﬁéf AN@PT £EEEBAf&NBUQ§E%B¥rEéF[BN]IQEF
€aq- pl g

-anest heti ze¥Y witpegiate ﬁ5ﬁ§1°01 qé} égqgmaﬁwlgﬁyktoélﬁﬁs fiber

traclseot om giltessd undét| atazdiumv tBraﬂdeﬂ.esfystaénDY y Thepreé&tEDonBAShd E)he
£70 -80 bregifégkgmﬁére waghedaBrtlmeéu%Etﬁ)S/mlbg¥ﬂf2e-ééidaggkkgg. The
filters were then placed into polyethylene phials filled up
with 10 ml of liquid scintillation fluid and the radiocactivity

was measured by an LKB g counter with 45 % efficiency.

\_J
\_10 The non .specific binding was determined in the presence
of 1076 M of unlabelied PAF. The specific bindiﬁg was
calculated by éubstracting non specific binding from the total
binding. The inhibition by'compounds on the specific [3Hj-PAF
binding was determined as the percent inhibition by the
15 equation: ' ' ' '
. (3H-PAF total bound) - §3H-PAF_ e —
% mhlblnon = - of compounds i x 100
 3H-PAF specifically bound . "
9

‘Example No.’ | ~ ICsp

NO. leeeeessseneoasene 4.5 . 107
NO. Dueeeeeeveaessesses 3.5 . 12078

20 . NO. 10uc.veeeeecensenssss 3.5 . 108
NO. 14uueeeveennnanenss 6.1 . 1077



spontaneous respiration a pneunothorax was perforned. The resistance
to inflation was neasured with a pressure transducer 10 (UGO BASI LE) _
against an initial pressure of 10 cn1[e8%£ according to Konzett and
Rossler. Animals were allocated into gr s and were treated or not by\f%e
conmpounds of the invention (0.05, 0.1, 0.5, 1 and 5 ng/kg).The
products were given |V 1 hour before challenge with PAF. 15
The ani mal s were chall enged with various doses of PAF (30 - 100 n/kg) given
intravenously, and the variations in the reS|stance to inflation were
recorded, Bl oo '
2 - ated  in
10 mn i SMCED MEAEM%STHE Fﬁ&ﬁ@é) PI@( yt hr ocyt es were | ysed Wi th
Zapoglobln (France) prior |eukocytes were counted in a Coul ter counter

"Coulter' is a Trade Mark.. To determ ne pl atel et nunber. of bl ood
were diluted in 2 ml isoton and centrifuged at 100 runs per 25 m nut e
for 30 sqwmyk;hL§ixhﬁengingp@ t he supernatant - were col | ected and further,
diluted im I0 mf _isoton prior counting in a Coulter counter. -21- Table
No. 1 : Effects of . 2 - heptadecyl. - 2 - methyl 4 --[6'" - (N -

pyri di ni um heeaeoWubneeipiy ] (460 -~ Hooxghawere brammeskhetized with
P |ndwﬂ¥%thane (i.S Q/kg e iP) prior -to be tracheotomized and
ventilated with a respiratory pump (UGO BASILE) (70 -—Hép\
breath/minute, 1 w} air ,/ 100 g /. breath) to aboliQhJ
spontaneous féspifétion' a pneumothorax was performed. The
‘resistance to inflation was measured with a pressure transducer
10 (UGO BASILE) against an 1nit*a1 pressure of 10 cm H>0 according
" to Konzett and Rossler. Animals were allocated into groups and
were treated or not by the compounds of the invention (0.05,
0.1, 0.5, 1 and. 5 mg/kg).The products were given IV
1 hour before challenge with PAF.

15 ' Thée animals were challengéd with various doses of PAF
(30 - 100 n/kg)_given'intravendusly, and the variations in the
resistance to inflation were recorded.

' \/
Blood samples were collected prior to and 1,5 and 10
minutes following to PAF-challenge. Forty .l of blood were
20 diluted in 10 ml isoton '(Coultronics. France);

. erythrocytes were lysed with Zapoglobin (France) prior
leukocytes were counted in a Coulter counter. 'Coulter’ is
a Trade Mark To determine platelet number. 40 pl of blood
were diluted in 2 ml isoton and centrifuged at 100 runs per

25 minute for 30 secondes. 100 /J-l of the supernatant were
collected and further diluted in 10 ml isoton prior
counting in a Coulter counter. ' '



bronchoconstricti on. Doses : Per cent age Per cent age ng/ kg

IV n Bronchoconstriction Vari ation Contr ol 8 79.8

+/-,3.22 5 3 3.5 +/- 1.53 - 95.6 *** Conpound 1 4

19. /- 10.51 - 76.1 *** of 10 21 ° 0.5 6 23.6

+/- 7.15 70.4 *** exanple 0.1 6 43.8 +/- 14.77 - 45,1

** No. 9 0. 05 3 79.0 +/- 9.27 - 1.0 NS LEGEND OF

ALL THE TABLES : NS : Non Significative 15 * :

p < 0.05 ** » p <0.01*** : p< 0.001 -21- Table No. 2 : Effects

of 2 - heptadecyl 2 - methyl 4 - [6" - (N - pyridinium

hexanoyl oxyrmet hyl] 1, 3 di oxol an brom de on PAF-induced | eukopeni a.

Per cent age Doses n Tine Decrease of Per cent age 5

my/ kg IV mpaple KBN)1 : Effkeekacyte of Varj at iHdptadecyl 2 - methyl
4 - [6' - (N - pyridinium) hexanoyloxymethyl]
1,3 dioxolan bromide on PAF-induced

_bronchoconstriction.

B : Doses Perééntage N Percentage
o _ mg/kg IVy n Bronchoconstriction Variation
Control | . - - 8 79.8 +/- 3.22 -
1 s 3 3.5 +/- 1.53 | = 95.6 k%
Compound ' = :
1l - 4 19.1 +/~- 10.51 = 76.1 k%%
b of : ' -
10 0.5 6 | 23.6 +/- 7.15 ' - 70.4 %%x*%
example
0.1 6 | 43.8 +/- 14.77 - 45.1 *%
S No. ¢S 0.05 3 7.0 +/- 9.27 - 1.0 NS
U _ _ . e

LEGEND OF ALL THE TABLES :

NS : Non Significative
15 - . % - :p < 0.05
*% : p < 0,01

#%% 1 p < 0.001



nunber 8 1 40.8 +/- 7.18 Control 8 5  20.2 +/-

10.89 8 10 33.5 +/- 5.04. 3 1 16.5 +/- 2.42 - 59.6 * 10
5 3 5 15.9 +/- 0.99 _-2€5b5 NS Conpound -3
10 18.7 +/- 5.08 - 44.2 NS 4 3.5 +/- 12.60 - 91.4 **\f
1 4 5 2.9 +/- 10.51 - 90.1 * 4 10 1.0 +1- 22.62
- 97.0 ** 15 exanpl e 6 1 34.6 +/- 6.35 -
15.2 NS 0.5 6 5 19.0 +/- 6.42 - 34.9 NS 6 10 14.6 + -
5.36 - 56.4 NS No. 9 6 1 41.8 +/- 6.50 + 2.5 NS O0.1 6
5 31.Pdh1e HoB82 :- EfFeltNS 20of 2 - heptadec¥l 2 - BethyiO
33.5 +/-—7-65 0.0 NS,.3 1 45,3+ 570 + 11 0 NS 0.05
3 5  21.6 +- 3 ;6" =dfp\@¥ridingm) , hexapoyiexygethylds g
NS -23- Table No. 31,3Edfiesician bromiide on PAF-brateddcileukopénianet hyl
4 - [6'"- (N - pyridinium hexanoyl oxynethyl] 1,3 di oxol an
brom de on PAF- i nduced _
Percentage
Doses n Time Decrease of Percentage
5 mg/kg IV ' (mn) leukocyte Variation
' : ' - npumber )
. . U.’ ]
8 1| 40.8 +/- 7.18 - o/
control - | 81 5 | 29.2 4/~ 10.89 | -
| | 8| 10:| 33.5 +/- 5.02 -
3 1 | 26.5 +/~ 2.42| - 59.6 *
10 - 5 {1 31 5 | 15.9 +/- .0.99| - 45.5 NS
compound | 3 10 | 18.7 4+/- 5.08 | - 44.2 NS
| 4 | 1| 3.54/=12.60| - 91.4 #»
of _ _ 1 4 5 | 2.9 +/- 10.51 - 90.1 *
4 | 10 | 1.0 4+/- 22.62| - 97.0 #%
15 example | 6| 1| 34.6 +/- 6.35| - 15.2 NS O
0.5 6 .5 | 19.0 +/~ 6.42 | - 34.9 NS
6 10 | 14.6 +/- 5.36| - 56.4 NS
No. 9
- 6 1 | 41.8 +/- 6.50 | + 2.5 NS
0.1 6 5 | 31.9 +/- 4.88| - 9.2 NS
- 20 6 10 | 33.5 +/- 4.65 0.0 NS
3 1 45.3 +/~ 5.70 | + 11.0 NS
0.05. 3 5 | 21.6 +/~ 3.42| - 26.0 NS
| 3| 10 | 14.2 +/- 17.30| - 57.6 Ns




thronbocytopenla Percent age 5 . Doses Ti me
Decrease in Per cent age ng/ kg IV n (M) | eukocyt e
Variation nunber 8 1 68.6 +/- -6239-Control 8 5
42. 4/~ 2.71 8 10  42.5 +/- 3.14 - 10
3 1 4.2 +/- 2.35 - 93.9 *** § 3 5 5.6 +/- 1.84
- 86.8 *** Conpound 3 10 1 1 +- 1.15 - 97.4 **x* 4 1
11.5 +/ - 65§—é—+ﬁL§E§€ *** f 22, 5_+H © 4.9 *
& 10 gibgen: etk 4, Gt 225 fepedallyy | %99 el
exanple 0.5 6 5 4 - [®'¢ HN -1z>y1151d1n11m) 4 **hesanoyloxymemyg]
f.0.94 - 7446 33l ailubish 13 E2omiaeS6-14 R pndnced
0.1 6 5 34.74- 3.6 2 10 %%2.3 P/% paige
- 0.5 NS 3 1 45, 2tb/t°mbp.%opemaa4. 1_Ns o. 05 3 43.0
“+/- 4.80 + 1.4 NS 3 10 36.1 +/- 2.41 - 15.1 NS
' Percentage
5 . Doses Time. Decrease in - Percentage
mg/kg IV| n (mn) leukocyte Variation
_ number
o 8 1 68.6.+/— 6.79 -
\— Control o 8 5 42.4 +/=- 2.71 -~
8 10 | 42.5 +/- 3.14 -
10 3 1 | 4.2 +/- 2.35| - 93.9 %%x
: 5 3 5 5.6 +/- -1.84 - 86.8 **%
Compound : :
"3 10 ‘1.1 +/~ 1.15 - 97.4 *%%
- 4 1 | 11.5 +/- 6.21| = 83.2 %%
of : : :
. 1l 4 5 22.5 +/- 3.27 - 46,9 *
15 4| 10 | 21.0 +/- 3.87| - 50.6 *
_ 6 1 19.3 +/~ 10.18% - 71.9 *%*
example -
0.5 6 5 9.6 +/- 12.15 = T77.4 %*%
o/ /
6 10 10.9 4/~ 9.94 | = 74.4 ***
6 1 | 30.1 +/-.13.72 | - 56.1 *%
No. 9 _ :
20 0.1 6 5 34,7 +/- 3.60 - 18.2 NS
6 10 | 42.3 +/- 4.79| - 0.5 NS
. 3 1 45.2 +/- 1.20 - 34.1 NS
0.05 3 5 43.0 +/- 4.80 + 1l1l.4 NS
) 3 10 | 36.1 4/- 2.41| - 15.1 NS




-‘24 - Table No. 4 : Effects of 2 - heptadecyl 2 - methyl 4 - [6'-
(N - quinolinium hexanoyloxynethyl]_12§ _ di oxol an brom de on

PAF- i nduced bronchoconstriction. 5 _ Doses U
Per cent age Percentage ng/ kg 1V n Br oncho- VariatidﬁJ
constriction Control _ 6 90.8 +/- 0.95 Conpound

1 5 8.1 +- 2.91 - 91.1 *** of 0.5 5 25.1 +/- 6.53
- 72.4 *** Exanple 10 No. 10 0.1 . 5 80.4 +/- 13.78 -

11-?] :\IS4Tab'-12:5NoTahlie N{f.fe;é_ts; Eff@fcsh 2 6f hleptadé’%y::. hegt ﬁdﬁPi‘lbthyl 2 -
methyl 4--"16"- (N - quinoliniu - xanayl.oxynet, | oxpl an

- broni de on PAF-induced%IéUQépéhﬁ§ péﬁ%ﬁ“?ﬁdé“ﬁﬁé%s hgﬁgnoyfqugeghy crease
in Percentage 5 1,3 "dioxolan mydagde/ ron (MPAF-indukedkocyte
Vari ation ' '

bronchoconstriction.

5 : -'Doses' _ Percentage Percentage.
: mg/kg IV n '~ Broncho- Variation ~
' - constriction | -
Control - S 0.8 +/~- - 0.95 -
Compound - 1 5 |- 8.1 4/— 2.91| - 91.1 %
- 0.5 5 25.1 +/- 6.53 - T72.4 %%%
Example o o ' '
10 - |No. 10 0.1 - | 5 | 80.4 ¥/- 13.78| - 11.5 NS




nunber 6 1 41.4 +/- 8.0 Control 6 5 28.7 +/ -

6.9 6 10 26.9 +/- 10.1 5 1 24.1 +/- 6.8 - 41.0 NS 10

- 5 9.3+4/- 9.4 - 67. 6** Conpound 5 10 8.9 +/ -
13. 2~ - 66.9 ** of ' 525 - 1 17.0 +/- 12.9 - 58.9
* 0.5 5 5 9.0 +/- 11.8 - 68.6 ** exanple 5 10 - 7.6
+/- 17.5 + 128.3 NS 15 No. 10 5 1 38.8 +/-
6.3 + 6.3 NSO.1 5 5- 38.9+4- 57 + 355NS5 10

41.2 +/- (@dble No53FB 2: I\BffectQG Tabl e No2 € hephthericyl 0¢ - methyl
2- hept adecyl 2-methy)] 4 0 exa
. . R Lk e L BTG b Ty AR

di oxol an brom de on PAF ocy openf a Percen
Doses Time = Dectedsedioxclaperbramide n@nq?AF—1nduc¢@n;eukopen1a
| eukocyte Variation IV nunber

Percentage
Doses Time Decrease in Percentage
5 mg/kg IV| n (nn) ~ leukocyte + Variation
o ' : : number -
. 6 l 41.4 +/- 8.0
g Control 6 5 | 28.7 +/=- 6.9
—/ = — _
6 10 26.9 +/- 10.1
5 1 | 24.1 +/- 6.8 | - 41.0 NS
10 1 5 5 | 9.3 4/- 9.4 | - 67.6 **
Compound
' . 5. 10 .~ 8.9 +/- 13.2 - 66,9 **
of 5 1 17.0 +/~- 12.9 - 58.9 %
0.5 5 5 9.0 +/= 11.8 | - 68.6 **
example - :
5 10 -~ 7.6 +/= 17.5 + 128.3 NS
15 No. 10 s | 1| 38.8+/- 6.3 | + 6.3 NS
0.1 5 5 .| 38.9 +/- 5.7 | + 35.5 NS
- 5 10 | 41.2 +/- 6.5 | + 53.2 NS




6 1 65.3 +/- 8.5 Control 6 5 49.1 +/- 4.8 10
6 10 48.5 +/- 0.5 5 1 19.3 +/- 1.4 - 58.3 *** Conpound

1 5 5 22.1 +/- 2.5 - -5860—** 5 10 19.4 +/ - 3.6\;)-
60.0 ** of 5 1 26.2 +/- 6.3 - 59.9 ** 15 exanpl e 0.5 5
5 29.8 +/- 1.7 - 39.3 * 5 10 32.1 +/- 5.8 - 33.8 * No. 10 5
1 51.1 +/- 12.1 - 21.7 NS 0.1 5 5 49.1+/- 8.8 0

45.0+/ - 9.7 - 7.2 NS -27- RESULTS 2- hept adecyl

10
2-methyl _ 4-[6' (N—pyrld hexa mef hyt , 3 di on rom de
(05, ) 2aB1E NGLE 1) BRF D ept acily 2 TUFRGRIREYE: o\ QSRS U
hexanoyl oxynet hyl] 5 4 1= 3[6'd+ ommnblmdn) béxEnogﬁdxyhethy/llgg I V)

inhibit the PAF-induce angﬁﬂpstr F-
i nduced t hronbocyt openi ;1 i n tﬁ‘a(éL gui'nea- plzféﬁf&Ahﬂ%NFmsucgé
BRONCHOCONSTRI CTI QN, W OWrERY ope D THROVBCﬁYTCPENI A I N GU NEA- PI GS

PASSI VELY SENSI TI ZED W TH

: R Percentage - o
5 Doses | . | Time Decrease in* Percentage
Y mg/kg | n (mn) leukocyte Variation ~
v . . ' ‘number _ o A
— _ — o’/
6 1 65.3 +/- 8.5
control |- - 6 5 | 49.1 +/- 4.8 | -
10 ‘6| 10 | 48.5 +/- 0.5
5 |7 1 | 19.3 4+/= 1.4 | = 58.3 #xx
Compound | 1 |5 ‘5 | 22.1 4/- 2.5 | - 55.0 %
- 5 10 | 19.4 +/- 3.6 | - 60.0 **
of > S s _ 0.
1 - 1 26.2 +/- 6.3 - 59,9 **
15 example 0.5 - 5 5 | 29.8 +/- 1.7 - 39.3 *
| - 5 10 32.1 4/- 5.8 | - 33,8 *
No. 10 . : ——— — '
- o 5 1 51.1 +/- 12.1 | - 21.7 NS |\
0.1 5 5 | 49.1 +/- 8.8 0 Ns




10 HETEROLOGOUS SERUM I ntravenous injection of ovalbumn to

gui nea-pi gs passively sensitized wth rabbit anti-ovalbumn antiserum
i ndyces a bronchoconstriction associ at ed~wéffh=a 1| eukopeni a and a

t hr ofbocyt openi a. This anaphyl actic reaction appears to be 15 due to
the release of histamne and the generation of arachidonic acid
nmetabolites (prostaglandins, thronboxane A2 and | eukotrienes). In the

gui nea-pi g, the release of these autacoids is primarily nediated via

i mmunogl obukess1Lek the 1gG class. 20 METHOD - Animals : Hartley mal e

gui nea- pi gs, Charles River (450 - 550 g) - Inmunisation procedure :
I ntravenous injection 18 h prior to challenge wth 25 the antigen

of 0.5 m/kg of 24h8ptdidkayion2-aethydbbi4- B&t+(h~p¥bmd1nlan®|semmnnoyl-

- Challenge ed b I ayge n

“of the antlgkﬁmgghglglnaiyv un13$“glgffglaé npgkg 1 1dhd s Qﬁ¥ﬁ$% &gs
NaCl . - Congohe$adecyla@mmetdner & Iy’ of qumbmhula) voha#en@wlpxwmﬁt&%gl]
A h pgior te, ehaldiengaaM t hhibRi®Eti 9605 Al 1 mg/kg - IV) inhibit  the

PAF-induced bronchoconstriction and the . PAF-induced
thrombocytopenia in the guinea-pig.

o _ .
U 4 - ANTIGEN-INDUCED . BRONCHOCONSTRICTION, LEUKOPENIA AND
THROMBOCYTOPENIA IN GUINEA-PIGS PASSIVELY SENSI’I‘IZED WITH
10 HETEROLOGOUS SERUM

Intravenous injection of ovalbumin to guinea-pigs
passively sensitized with rabbit anti-ovalbumin antiserum
induces a bronchoconstriction associated with a leukopehia and
a thrombocytopenia. This anaphylactic reaction appears to be

15 due to the release of histamine and the generation of
~arachidonic acid metabolites (prostaglandins, thromboxane 2,
and leukotrienes). In the guinea-pig, the release of these
autacoids is primarily mediated via immunoglobulins of the IgG
class.

20 METHO_D
- Animals :
. Hartley male guinéa-pigs, Charles River (450 - 550 g)

- Immunisation procedure :

. Intravenous injection 18 h prior to challenge with
25 the antigen of 0.5 ml/kg of 1/2 dilution of rabbit
" anti-ovalbumin antiserum. =~ = = ' '



anest hesia by intraperitoneal injection of ethyl carbamate (1.5 g/kg) in a
vol unme of 10 m/kg. Paraneters nonitored and 10 expression of the
data : a - Bronchoconstriction Antigen-induced bronchoconstriction in WHP
(A), . Maximal bronchoconstriction IﬂJﬂBd[@ The percent age of
bronchoconstriction is cal cul ated 15 as follows : A x 100 B
Neutrophil and platelet counts were perfornmed 1 mnute prior to

and 1,5 and 10 mnutes after challenge. The changes were expressed in
per cent ages 20 cal cul at ed over the val ues obtai ned one mnute
prior to chall enge. - 29 - The follow ng equi penent was used : - Ugo
Basile, Conerio I TALY, . Rodent ventilator ref. 7025 . Bronchospam
transducer ref. 7020 5 . Two- Channel Recorder "GEM N " ref.
7070 - Coultronics, FRANCE, . Coulters Counter Z B | Table No. 7 : Effects

of  2-hepiaiaqwnge i ined by :
. Ovalbumin, 0.75 mg/kg, | T

Intravenous injection of the antigen in a final volum

of 1 ml/kg,
. . o~
5 . Vehlcle{ 0.15 M N?Clﬁ_ w
- cOmpounds are admlnlstered by oral route 1n a volume of
2.5 ml/kg, 1 h prior to challenge with the antigen. After
anesthesia by intraperitoneal injection of ethyl carbamate
_ (1.5 g/kg) in a volume of 10 ml/kg. Parameters monltored and
10 expre551on of the data :
) a - Bronchoconstriction
. Antigen-induced'pronchocdnstriction in mm (a),
. Maximal bronchoconstriction in mm (B)
' o’/
The percentage of bronchoconstriction is calculated
15 ' as follows : ' '
A x 100
Neutrophil and platelet counts were performed 1 ?
minute prior to .and 1,5 and 10 minutes after
challénge. The changes were expressed in. percentages
20 calculated over the values obtained one minute prior

to challenge.



4-16"' - (N-pyridinium hexanoyl oxynmet hyl) 10 1, 3 di oxol an
brom de on antigen-induced bradanchoconstriction Percentage Dose

Br oncho- " Percentage ng/kg IV n constriction Vari ation Contr ol

-~ N6 71.9 +/- 14.2 15 Conpound of exanpl e 5 8 51.3 +/-
14. 2 - 28.7 NS No. 9 -30- Table No.-82y Effects of 2- hept adecy!l

2-nmethyl 4-[6"-(N-pyridinium hexanoyloxynethyl] 1, 3 di oxol an brom de on
anti gen-induced | eukopeni a Percentage 5 : Dose

Ti me Decrase in Percentage ng/kg IV n (m) | eukocyt es

| nhi bition nunber 6 1 - 11 8 +/- 5.1 Control - 6 5
- 39.6 +/- 9.5 53.9 +/- 7.1 10 Conmpound

8 1 - 15.6 +¢he goélow;ngzegumgement was used : :

- Ugo Basile, Comerio ITALY,
. Rodent ventilator ref. 7025
. Bronchospam transducer ref. 7020

5 : . Two=-Channel Recorder "GEMINI“ ref._7070
O ' .'- Coultronics, FRANCE,

- . Coulters Counter 2 I

N\ ' o . - B

Table No. 7 : Effects of 2-heptadecyl 2-methyl

| 4-[6'=(N-pyridinium) hexanoyloxymethyl]

10 . 1,3 dioxolan brbmide on antigen-induced
' ' bronchoconstriction

_ Percentage | :
Dose - _ Broncho- | Percentage
mg/kg IV| n| constriction Variation
, Control - 6 71.§-+/- 14.2 -
\/ .
15 | compound
of _ . '
example 5 8| 51.3 +/- 14.2| - 28.7 NS
No. 9 ' ? ' '




of exanpl e 5 8 5 - 8.7 +/- 10.7 - 78.0 * No. 9 8

10 12.3 +/- 14.1 - 77.2 * Table No. 9 : Effects of 2-heptadecyl
2-methyl 4-[6"-(N-pyridinium hexanoy|3Xyset hyl ] 15 ;},3
di oxol an bromide on antigen-induced thronbocytopeni a Percentage Dose :
Ti me Decrease in Percentage ng/kg IV n (m) | eukocyt es

| nhi bi tion nunber 6 1 - 6.8+- 2.7 Control _ 6 5 -
39.7 +/- 2 . - 26. 1,/ - a1l Conpound
5 |1 ZfofeHo, 8 ; perects R of _ezxéfrhiﬁteé@ecyl o ta*megnial OOM

3.5 +/- 3.1 - 91.2 *4-N6'-dNspyrgdinium 7 hexamgoyloxymgghylys .- 31-

RESULTS 2- hept adecyl 2- Heshyls ool @ BirdiAddl b aRexgeayknapesaet hyl ] 1,3
di oxol an brom de (5 ng/ﬁgukggé%q%agonlzes

Percentage

5 - Dose | "Time | . Decrase in . Percentage
mg/kg IV| n (mn}- leukocytes Inhibition
nunber :
6 1 |- 11.8+/- 5.1 C‘T
control - | | 5 |-39.64+/~ 9.5 -
6 10 | - 53.9 +/- 7.1

10 | COmpound' o .8

1 |~ 15.6 +/~ 6.6| + 32.0NS
example | 5 |8 5 |- 8.74+/-10.7| =-78.0 *
8 ] 10 4 = 12.3 4/~ 14.1| = 77.2 *

Table No. 9 : Effects  of '2—hebtadecyl : 2—ﬁethyl
' 4-[6'-(N-pyridinium) hexanoyloxymethyl]

15 - 1,3 dioxolan bromide ‘on 'antigen—induced
thrombocytopenia
. -\
_ Percentage o
‘Dose Time 'Decrease in Percentage
mg/kg IV| n| (mn) leukocytes Inhibition
_ - number .
6 1 | - 6.8 /- 2.7
Control - .6 5 - 39.7 4/~ 12.5 -

20 6| 10 |-26.1 4/~ 8.1|
‘Compound 8 ‘1 |+ 0.3 +/- 7.9] - 104.4 NS
of :
.example 5 8 5 - 3.5 +/- 3.1 - 91.2 **
No. 9 -

8 10 | - 15.7 +/- 6.2} ~- 39.8 NS




anti gen-i nduced | eukopenia and t hronbocytopenia w thout 5
significantly reducing antigen-induced brerxhoeonstriction. 5 - ACTION ON
PAF- | NDUCED HYPOTENSI ON | N THE ANESTHETI ZED RAT MATERI ALS AND METHOD Mal e
Spragde Dawl ey Rats (Charles River Breeding Station) (250 - 300 g) were
-anest hetized with ethyl carbamate 10 at the dose of 1.2 g/kg IP.

Intravenousgﬁggigéon of PAF provokes a dose-dependent hypotension. The
ef fects = hept adecyl - 2- et hyl 4-[6'-(N—pyridiniun)

hexanoyl oxynmethyl] 1,3 dioxol an brom de and 2- hept adecyl

2- met hyl, 4- [ &-He\becHd in'ﬂﬂhéﬁhﬁ hep Aol QYPPELalhiuk) 3 Helecin -
brom de were sought a alnst PAE- i nduced ypotenS|on inm curative

treat nents. KA n dad Pio¥cRad Rromidein(Fe malky d¥) paptagpnizes

pg/ kg)

| :c n- aﬁrftiq'érli-ai/ﬂdl@ﬁédl nj Eéhkaﬁendhr ectdnd i ntkhtdbeptopediia, i kidhout
~Vo ung of O.

after PAF i

L m/

i R R N e R e L R

expression of the results : The systolic and dlastollc arterial pressures

(mHg) “Breggeaﬁﬂé‘honTBﬁ,ﬁi “TRoUCED HY ,
dr awi ngs
measure arterial pressure, . Braun (Fﬂ“@ perfuser . Gould 8000 S

pol ygr aphi c igephfigis AfBUMBTHDD @ Trade Mar k.

r

k/l
'\/.

10

15

25

Male Sprague Dawley Rats (Charies "River Breeding
statlon) (250 - 300 g) were anesthetized with ethyl carbamate
at the dose of 1.2 g/kg IP. .

Intravenous‘injection_of PAF provokes a dose-dependent

| hypotension. .. The ~effects  of 2-heptadecyl 2-methyl

4-[6'-(N-pyridinium) hexanoyloxymethyl) 1,3 dioxoian- bromide.
and _ —heptadecyl o z-methyl 4-[61-(N-quinolinium
hexanoyloxymethyl] 1,3 dioxolan bromide were. sought against
PAF-induced hypotension, in curative treatments. Hypotension
was provoked by 1 single dose of PAF (1 pg/kg) in an
intfavenous injection, directly into the penis vein, in a
voiume ef 0.1 ml/100g. At the maximum hypotension, 1. e.
3 minutes after PAF injection, drugs were administered.

- Parameters measured and expression of the results :

The sysﬁolic ‘and diastblic Iartetial pressures {mmHg) were
measured. The values were expressed as a mean +/- SEM in the
drawings.

- Measurement apparatus :

. Gouﬁ? P§0 transducer to measure arterial pressure,
. Braun-perfuser,
. Gould 8000 S polygraphic recorder.

'Gould' is'a Trade Mark.



-32- 6 - ANTAGONI SM OF THE POLYMORPHONUCLEAR LEUKOCYTE AGGREGATI ON | NDUCED
BY PAF Pol ynor phonucl ear | eukocytes (PM\s) were obtained as descri bed by A
W Ford-Hutchinson & al. (Br - J. Pharmacol 5 76, 367 - 371, \3)
Cell suspensions (< 90% PMNs) were prgpared from peritoneal exudates
obtained after a 5 mM [P injection of sodiumcaseinate 12 % (wv) to nmale
Wstar rats, 300 g body weight. After centrifugation, cells were washed

wi th Hanks and 10 resuspended in MEM Hepes 30 mM nedium (PM =
7.4) at a concentration of 107 cells/m . Cytochalasin B (5 pg/nm) was
added 10 m nutes before trlgerlng aggregation .to anplify the PM\s

aggr egat 6om. ANTAGONISY QF JFHE| POLYNGRPEOWIGHEAR c LEFKOCYTE) AEGRECATION
[err]) was "MRaBHceEd ga@ 900 R'm nagnetic 15 stirring, wth a dual
beam aggregmem—%'m'rrol og -Corp. Coultronics). The control cuvet is
the cell suspension diluted to 20 % of the cell count with MEM and the

di fference represgn o%ztdwa&m leaRerR: t@sanggmq&)traas:@ tbsaasneahléél

occurs [ s .add ntlnuo sly_recqrded.

sol ubi | | LF&%@M%p@S v@‘r eggﬁév\ﬁ t’ﬁﬁ X?f’ sper?s‘l az“ﬁ?"ﬁ?ljf es

bef ore P'AE addevi-or. RESULTHRSAF. 1@ 1M BW%SO (A0 %0aggPMNAa) i omené

this PM\grepared from peritoneal exudates obtained after a 5 ml IP
injection of sodium caseinate 12 % (w/v) to male Wistar rats,

300 g body weight. | | | N
After centrifugation, cells were washed w:.th Hanks and
10 resuspended in MEM/Hepes 30 mM medium (PM = 7.4) at a

concentration of 107 cells/ml. Cytochalasin B (5 ug/ml) was
added 10 minutes before tr:.ger:mg aggregatlon to amplify the
PMNs aggregatlon. The 11ght transmlttance through the cell
suspension (400 " ul) was -measured under a 900 .R/mn -magnet:.c
15 stirring, with a dual beam aggregometer (Chronolog Corp.
Coultronics). ' ' : : ' '

The control cuvet is ‘the cell suspension diluted to
20 % of the cell count with MEM and the difference repr'esents
100 % transmittance. Change in transmittance, Whlch occurs wheru
20  PAF is added, was continuously recorded.

Drugs solubilized in MEM/Hepes were added (4 pl) to
PMNs suspension 2 minutes before PAF addition.

RESULTS

PAF 108 M induced 55 to 70 % aggregation of this PMNs
25 suspension.

2-heptadecy1 2-methyl 4-[6'~(N-pyridinium) hexanoyl-
-oxymethyl] 1,3 dioxol_an_ bromide and - 2-heptadecyl 2-methyl
4-[6'-(N-quinolinium) hexanoyloxymethyl] 1,3 dioxolan bromide



25 suspensi on. 2-heptadecyl 2-nmethyl 4-[6" -(N-pyridinium hexanoyl -
oxynethyl] 1,3 dioxolan brom de and 2-heptadecyl 2-nethyl

4-16" - (N-qui noliniunm hexanoyl oxynmethyl] 1,3 dioxol an brom de - 33-
doseMdependent|ly inhibit this aggregati om @Xr respective [err]

2- hept adecyl 2-nethyl 4-[6'-(N-pyridinium hexanoyl- oxynmethyl] 1,3

di oxol an bromde : 5 x 10-7 M 2-heptadecyl 2-nethyl 4-[6'-(Nquinolinium
hexanoyl - oxynethyl) 1,3 dioxolan bromde : 10-6 M7 - INH BI TION OF

| NTRACYTOSOLI C FREE CALCI UM MOBI LI ZATI ON | NDUCED BY PAF | N WASHED RABBI T
PLATELETS Bl ood was taken fromthe auricular artery of the rabbit 10 on
citric acid/sodiumcitrate/ dextrose and anti coagul an and the washed

pl at el et s W ep+dppendertTyr dinpibdtAr ddhis & aggreBaittion). wikh mazekpgptive
19, 7-17, 1970. They were incubated with acetylsalicylic salt (100 [err] 30
*mnutes) to & % hr onboxane i nduced aggregation. They were then | oaded
wi'th the fluorescent 15 calcium indicator dye quin 2 Dby .incubation

Wth quin 2 aceto-nethylester &1 4 ILr i, N .20 _nminutes. at .
room t enper at ur e) whi%ﬁ%eﬁiﬁgﬁFX e?' 4%?J%eﬁrtsﬁgﬁgfﬁﬁ§lQ%ﬂfgﬁkepexan°y1'
hydr ol ysed icacyiniedftpell] | D, 3 h@ipkalahebromidegs :wsr & [Losi/natibated with
platelets for 15 mnutes sinultaneously to CP/CPK m xture

5. _ '.'. 2-heptadecyl 2-methyl 4—[6!—(N-quinolinium) hexanoyl-
' ' oxymethyl) 1,3 dioxolan bromide : 10~6 M
/- o - . : J

7 - INHIBITION OF INTRACYTOSOLIC FREE CALCIUM MQBILIZATION

INDUCED BY PAF¥ IN WASHED RABBIT PLATELETS

Blood was taken from the auricular artery of the rabbit

10 on citric acid/sodium citfate/dextrosé and anticoagulah and the
| washed platelets were prepared according to Ardlie & al., Brit.

J.” Pharmacology, 19, 7-17, 1970. They were incubated with
acetylsalicylic salt (100 gM, 30 minutes) to avoid thromboxane
induced aggregation. They were then loaded with the fluorescent

15 calcium indicator dye quin 2 by incubation with quin 2
aceto-methylester (15 M in DMSO, 20 minutes at room
U temperature) which penetrates the cell membrane and after

hydrolysed is trapped in the platelet. Drugs were preincubated
with platelets for 15 minutes simultaneously to CP/CPK mixture
20 which destroys secreted ADP.

Fluorescent measurement was then performed (excitation
A = 339 nm, emission A = 492 nm) after PAF addition to platelet
.. suspension. The fluorescence intensity is proportional to the
cytosolic free calcium level [Ca2t]i which can be quantified as
o 25 described by Tsien & al; , J. Cell Biol., 94, 325 - 334, 1982.



20 whi ch destroys secreted ADP. Fl uorescent nmeasurenent was then
performed (excitation A = 339 nm enission A = 492 nm after PAF addition
to platel et suspension. The fluorescercg4i rtensity is proportional to t\g
cytosolic free calciumlevel [err] which can be quantified as 25

described by Tsien & al; , J. Cell Biol., 94, 325 - 334, 1982. - 34-
RESULTS Pl at el et stinulation i nduced by PAF 2 x [err] Mincreased the [err]
| evel from about 150 nM at resting state to 400 - 600 nM 2-hept adecyl
2-methyl 4-[ 6'- (N-pyridinium hexanoyl- oxynethyl] 1,3 dioxolan brom de
and 2- heBESH&EE| 2-nethyl 4-[6'- (N quinolinium hexanoyl oxymethyl] 1,3

di oxol an brom at 5 Xx 10-7 M totally inhibit the PAF-induced [err]
nobi | i zati on. err the inhibition of PAP effect is respec! |ver
44 % for 2- heptéﬁ%@?? Eﬁﬂﬂﬁﬁﬂmq@?¥?°ﬁh+b9?PGFﬂ|uPVheQEHByI%xyﬁetH&l%

duoxolanlnateaséa [(Fa2+¥d fevel- Tapmadasoit 2150ehyht restin state
4-[6' - 8I|n| xanoyl oxynet hyl] 1,3 di oxol an broni de. POSOLOGY In
human thE 5 5y6 al*“adm ni stration, daily doses are from0.1 to 0.5 ny
in tablets or capsules with an enteric coating ; by IV route, the

corresponding da L} Ae388c31° 7 MBthyr 4-[6'=(N-pyridinium) hexanoyl-
oxymethyl]l 1,3 dioxolan bromide and 2-heptadecyl z-methyl
4-[6'-(N-quinolinium) hexanoyloxymethyl] 1 3 dioxolan bromi
at 5 x 10‘7 M totally 1nhibit the “PAF-induced [Ca2+];;)
mobilization. At 5 x 10-8 M, the 1nhibition of PAF effect is
respectively 44 .% for z-heptadecyl z-methyl 4 [6'-(N-pyr1d1n1um
hexanoyloxymethyl] 1,3 dioxolan -bromide and 75 % for
2-heptadecyl 2~ methyl 4~ [6'-(N-qu1nolln1um) hexanoyloxymethyl]
- 1,3 dioxolan bromide.

 POSOLOGY

In human therapy, by oral administration, daily doses
are from 0.1 to 0.5 mg in tablets or capsules with an enteric
coating ; by IV route, the corresponding aaily doses are from
0.01 to 0.05 mg. Treatment is generally from 2 to 6 weeks. o/

L1

+/



0.01 to 0.05 ng. Treatnent is generally from2 to 6 weeks. CLAI MS: 1.
An am noacyl ate of glycerol acetal having the general fornmula | [err]
wherein [err] represents a substituté&d phenyl group or a group of the
formua [err] m being an i.nteger of -Bbem 9 to 25, [err] represents
a hydrogen atom a phenyl group or a group 2 of the fornula [err] being an
i nteger of froml1 to 10, pis an integer of from3 to 10, [err]

represents a Mhﬂiﬁﬁgl containing heterocyclic group, and X [err]
represents the jani on of s, g I I g¥e] ani c
acid. 2. : 1An am noacy%em g%?l%elr)gl giggg%g? gggcil%rld%&“?% @F%I m 1
in which [erm@general (fegyreakatk a pyridinium 3- thlazollnlum

qgui nolinium isoquinolinium imdazoliumor pyrazinium group. 3. An
am noacyl ate of glycerol gﬁetal accordlng to
' \/l

/\

CH..O

I

2

| ® - o
\ v
CH,0 c0(cnz)__N\) X

< - F
/
wherein
R1 represents a substituted phenyl group or a group of the
formula C H, . ,, m being an intgger of from 9 to 25,
R2 represents a hydrogen atom, a phenyl'grbdp or a group
of the formula Cn“2n_+ g0 D belng an 1nteger of from 1 to
“10, '
p is an integer of from 3 to 10,
G%ﬁ _ o
-— \\) represents a nitrogen containing heterocyelic
A

- group, and

e

X'C)repfesehts the anién of a pharmaceutically acceptable
inorganic or organic acid.

2. An aminoacylate of glycerol acetal according to
.. . -. @gﬁ ] o

claim 1 in which ) : represents a pyridinium,
. | . N/ | '

3-thiazolinium, quinolinium, isoquinolinium, imidazolium

or pyrazinium group.

3. An aminoacylate of glycerol acetal according to

R R L




claim1 or claim2 in which X [err] represents a chloride, bromde,

| odi de, benzoate, acetate, nethanesulphonate or tartrate ion. 4. Any
one of the follow ng conpounds: C}
2-hept adecyl - 2-net hyl -4-[ 4" - (N—pyrldlnlugk butyryloxy-

-nethyl] 1, 3-di oxol an chl ori de,

2- heptadecyl 2-met hyl -4-14" -(N-qui nol i ni unm -butyryl oxy-

-WWW]l%Mwmmaduw@% in which
2- hept adecyl, - YU a-14 ~(Nthi azolini un - but;}?{,’f”gfe_“ts a chloride,
-methyl ] - :?Wﬁmiﬂﬂ’anleﬁFeﬁpdebenzoate acetate, methanesulphonate or

2-heptadecyka$ﬂf§tdr}da%rld|nlun) butyryl oxy- -nethyl]-1, 3-di oxol an-
chl oride, 2-heptadecyl-4-[4"-(Nquinolinium-butyryl oxy- '
-nmet hyl ] -1, 3-di oxol an chl ori de, 2-heptadecyl-2-(n-propyl )-4-[4"-
(N—pyrldlnlun) butyry met hyl ] - 1, 3-di oxol an chl ori de,
heptadeéylhﬂynépﬁypf4iég-ﬂﬂl%ﬁ%ﬁﬂﬂrﬂQNBQ¥E§ﬁanoyloxy-

-rret hyl]-1, 3zdh%Qlaaréc9hL@r-mny21-(ﬁ-[Aq5-4:&1 b@%ﬂpbﬁwbht%rwb%t 4-14
- (N-pyridi ni um r%loxynethyl] d|o an chlorid

2- heptadecyl’?eﬁﬁﬁﬂar ehexanoyloxy- '

-nmethyl]-1, 32dhep®awéd@1N24méthyl 4- [4'—(N quinolinium)-butyryloxy-

2 heptadecy] - LR Gl nL 83480 Pevaney 01

2- heptadecylthewwmﬂeoyﬂyi—mﬁﬂhxixﬁﬂ&tﬂ+fﬂtt@laaahnnyhmxybutyryloxy— o/

-methyl]-1, 3: ﬂb%ﬁ%ﬁﬁnlbﬁogf§§olan chloride, N\
2- heptadecyl ~-4- [4'-(N -pyridinium)-butyryloxy-
—methyl]-l,S-dloxolan chlpr;de,__ :
2-heptadecyl-4-[4'-(N-quinolinium)-butyryloxy-
-methyl]-1,3-dioxolan chloride, |
2-heptadecyl-2- (n propyl) -4- [4'—(N-pyr1d1n1um) -butyryloxy-
-methyl]-1,3- dloxolan chlorlde,

- 2= heptadecyl 2-methyl-4- [5'-(N- pyrldlnlum) -pentanoyloxy-
-methyll-1,3-dioxolan chloride,
2-(3,4,5-trimethoxyphenyl)-2-methyl-4-[4"'~-(N- pyr1d1n1um)—
—butyryloxymethyl] 1,3-dioxolan chlorlde,
2-heptadecyl- 2—methylh4_[6'—(N pyr1d1n1um)—hexanoyloxy—
-methyl]-1,3-dioxolan bromide, |
2-heptadecyl-2-methyl-4-[6'-(N-quinolinium)~hexanoyloxy-
-methyl]-1,3-dioxolan bromide,
2-heptadecyl-2-methyl-4-[6"'-(N- 1soqu1n011n1um) hexanoyloxy-

" -methyll-1,3- dloxolan bromlde,
2-heptadecyl-2-methyl-4-[11'-(N- pyrldlnlum) undecanoyloxy—
-methyl]}-1,3-dioxolan brom;de,
2¥heptadecyl-2—(n—ptopyl)-4—{6'Q(N-pyridinium)-hexanoyloxy-
-methyl]-1,3-dioxolan bromide, and
2-nonyl-2-methyl-4-[6'-(N-pyridinium)-hexanoyloxy-
-methyl}~1,3-dioxolan bromide, | a

-’
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2- hept adecyl - 2- et hyl -4-[ 11" - (N—pyrldlnlun) undecanoyl oxy-

-met hyl ] -1, 3-di oxol an brom de,

2- hept adecyl - 2- (n-propyl )-4-[6' - (N—pyr|d|nlun)-hexanoyloxy-.

-net hyf ] - 1, 3- di oxol an broni de, and
2-nonyl-2-nethyl-4-[6'-(N—pyridiniun)-hexani | oxy- -nethyl]-1, 3-di oxol an
brom de, -37- 5 A process for the pr %aratlon of an an1noacy|ate or .
glycerol acetd. accardirogesso fat athe ﬂ)repbhetlbhOQﬂSSamoﬂiﬁimGa@glate or

reacting an al Kk of the eraI for ere

[err] and R qﬁl(‘}y&q: gl’g?%éd 'hq 1 \tknot h i%roﬁ ?l ngr?ﬁsss
resul t ant conp&ﬂﬂPRﬁS%WEeFGFﬁﬁPEge@ﬂ @Aé?bYﬂeI@r ﬁuoperqf the geperal
defined in cl agpmuiy t rthft)R'i' k%ﬂ%’ﬂelr@h'l@“ dﬁnddeﬁ' vagpue a8f d&?@ned in

general fornul erri X aretas defhn dinclaiml,
reacting the r A ﬂéﬁb e FRAMEIRI[ & F]Fﬁ§94ﬁfqﬁt?QEE9Pnd of
cont ai ni ng het aﬂwyﬁﬂﬁmmrrpound of the formula [err] 6. A process

according to claim5 in which a sllght stoichionetric excess of the

aIdehyde or ketone is refluxeq¥i )K:

N/
— wherein Rl....and.~R2 are. as defined in claim 1 with an
alkanoyl chloride derivative of the general formula
,ClCO(CHz) X wherein p and X are as defined in claim 1,
and reacting the resultant compound of the formula

0. R1

- - 0CO(CH,) -%
with a nitrogen containing heterocyclic compound of the
n/)
N .

6. A process according to claim 5 in which a slight

formula

stoichiometric excess of the aldehyde or ketone is refluxed
with the glycerol in a non-polar solvent in the presence of
p-toluenesulphonic acid. '

.- ' 7. A process according to claim 5 or claim 6 in which
the dioxolan derivative is reacted with the ~hateialkanoyl
. chloride at room temperature in the presence of an organic -
base.

AT



with the glycerol in a non- pol ar solvent in the breéence of

p- t-ol uenesul phonic acid. 7. A process actording to claim5 or claimé6
in which the dioxolan derivative is reacted with the al kanoyl chloride at
roomtenperature in the presence of an organjc base. .-38- 8. A

process according to claim7 in which the organic base is triet hyl am ne. 9.

A process according to any of clains 5 t9g8 in which the conpound of the
formula [err] is reacted with the geterocycllc conpound at 50 to [err]

under ni troggen ci r uIBLITHES 1ﬁ°°°r PnhPngdadm dal irowpasht FbR esspnilsi ng
a conpound dzﬁs&dlmgttmhhwlmﬁlnéal m 1to'4in adnixture with a
phar maceutical ly acceptable diluent or carrier. o
9. ‘A proéesé acé?rding to any of claims 5 to 8 in which
the compound of the formula '

8] Rl

o R2

(o} -
CO(CHZ).p X

is reacted with the heterocycllc compound at 50° to BOM'
under n1trogen c1rcu1at10n. '

10, A pharmaceut1ca1 compos:u:lon compr1s1ng a compound
accordlng to any of claims 1 to 4 in admixture with a
pharmaceutically acceptable diluent or carrier.
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