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TI TLE: Tetrahydrofuran Derivatives DESCRI PTION: The invention relates to f
tetrahydrofuran derivatives, to a process for their preparation, and-to
pharmaceutical comnpositions containing them The invention provides .

t et rahydrof uran derivatives having the generaf “formula | [err] wherein
either each of R and R independently represents a hydrogen atom a

straight chain QETgbqnched chai n al kyl, al kenyl or al kynyl group having
from4 to 22 ca oms, a cyclo- alkyl or cycloal kenyl group having from
5 to 10 carbon AedABhvArRELERSCRELIVathgehaving 5 or 6 ring atons of which -
one is a nitrogpRscREPFESOBNQT Sul phur atom or a group of the general

formula [err] i WAL Chh N_i.S zero or an integer of from1l to 5 and each of
[err] - ThRginygption; ﬁ(fe];?e"rﬁt%nﬁ’yte%ér?r%ﬂ%“"%“h?&ﬁ'égéﬁ}ves. to a
chlorine, bronppécess ifedi Nnethéd M preapatidtion TEtEeY, tof i ignmiEddWical

trifluoronethox% or trifluoro- nmethylthio %roup, or Rand R together form
a cycl oal kyl gr 58PPRIIEAGREr GRS AU cBPEBn atons, and A represents

The invention provides tetrahydrofuran derivatives having
the general formula I

_ R' o -2 (f
wherein
_either each of R .and R' independently represents a hydfogen
atom, a straight chain or branched chain alkyl, alkenyl or
alkynyl group having from 4 to 22 carbon atoms, a cycio-
alkyl or cycloalkenyl group having from 5 to 10 carbon
atoms, a heterocyclic ring having 5 or 6 ring atoms of
which one is a nitrogen, oxygen or sulphur atom, or a
group of the general formula
Rz Rl
R - -
o 73 (CH,) (
R4 Rs

in which n is zero or an integer of from 1 to 5 and each
of Rl‘ RZ'

hydrogen, chlorine, bromine or iodine atom, a nitro,

R3, R4 and Rs independently represents a

methoxy, trifluoromethyl, trifluoromethoxy or +trifluoro-~
methylthio group,

or R and R' together form a-cycloalkyl group having from 5
to 10 carbon atoms,

and A represents



£2- (i) a group of the general fornmula [err] in which R6 represents a
valent boend or a saturated acyclic hydrocarbon group having up to 10
~carbon.atons, each* of [err] and [err] independently represents -a
hydrogen atom a straight chain or branched chain alkyl or alkenyl group
having up to 10 carbon atons, a phenyl group or a phenylal kyl group in

whi ch the al kyl group has from1 to 5 carbon atons, and Z represents
a pharmaceuticakky acgepupbbe @heOQenirali ifbrdudizoup of the general
formula + [err] in which [err]

represents a group ‘of the general fornula [err] or [err] wherein q is
an i nteger of 2 to 11, each of Qd p is an integer an p 1S not
greater than [0, Y{represents an aljkyl of benzyl group, Z =~ ashabove
defined, eac oﬁJ}ﬁ?] 6 and [erg] iﬁﬂEpendently represen eﬁgmﬁhyl
or ethyl groty”and gthe ring N s either an_ opti oNal# -
substituted ng GKCI'[C ring contai ni)ag{romS to & réd ng atons Mf which one 2
is the nitrggen atog shown, anothey“is & pitrogen, sul phur, oﬁygen or
carbon atons,® and th@ renai nder ae carbo® atons, or a bic*%i(: ring

in which R, represents a valence bond or a saturated
acyclic hydrocarbon group havirg up to 10 carbon atoms,

each of R8 and - R9 independently represents a hydrogen

atom, a straight chain or branched chain alkyl or alkenyl
group -having up to 10 carbon atoms, a phenyl group or a
phenylalkyl group in which the alkyl group has from 1 to
5 carbon atoms, and 2  represents a pharmaceutically
acceptable anion, or
(ii) a group of the general formula
R10
' N ’/// - R ;'//i\A v
Ry2 R13
. - - / . -—
. . ) or . R7 N‘\\_/AZ' 2
W/ ' in which R, represents a group of the general formula

—(cnz)q- or —(Cﬂz)m-fﬂ-(CHz)p-

_ oY

wherein q is.an integer of from 2 to 11, each of m and P
is an integer and m+p is not greater than 10, Y represents
an alkyl or benzyl group, Z; is as above defined,

each of RlO'-Rll' R12 and R13 independently represents a
methyl or ethyl group and the ring NA, is either an
optionally substituted monocyclic ring containing from 5
to 8 ring atoms of which one is the nitrogen atom shownrl
-énbther is a nitrogen, sulphur, oxygen or carbon .atoms,

and the remainder are carbon atoms, or a bicyclic ring



-3- containing 9 or 10 ring atons of which one is the nitrogen atom s@pwn
another is a nitrogen or carbon atom and the remainder are carbbn atons,

~

or (iii) a residue obtained by removal of a hydroxy group froma : .
hydr oxy-am noaci d, froma short peptide (23%+r 3 am noacids of which at

| east one is a hydroxy-am noacid or froman ester of such a

hydr oxy- am noaci d or short peptide. The invention includes both the non
separ at ed ni xcgnéeiofingadi o¥s Ifogding @ tdinsstef cohtoheppeads dventniigmrgeand

al so each sepaiahedndidst andtnsd s aNth LAY RMBF - chebbh Tem, | MMRNt{HAD
further provi des a procesz}r%for the preparation of tetrahydrofuran
derivatives REPRAGACFePEE AT F " £4 as above defined, the process

| Si ti, d qgf, th | f I Il R wherein R
and R “are as AbbJe et TRERU: (IS S0ty of SURVED 1986 &F HVAGRISunARPP
the general féroml sa HgBratxgr-emim®acsid hefpescr sshoot Apephideni(®y ar 3
tertiary nitragef akqQlsOlos 4 OPelrai Qe TR eﬁ-%t %F—"gg)d%:d:%%-t%ﬁ'r}’o%{é' fd

ori de, di'methyl - .

out-in an aprotic solvent (such as carbon tetrac ]
formanmi de or @rnefhYMsAPhEEIRY) &E reaht ehpbysdroxy -amdnoacid or short

peptide.

o/
The invention includes both the non separated mixtures of

various possible diastereoisomers and enantiomers and also

each separated diastereoisomer and enantiomer.

R . | R.l I,OA
’ ‘. L4 ~

. - 0 -
R" (o] \OA ' R H

The invention further provides a process for the
preparation of. tetrahydrofuran derivatives having th\_}
general formula I as above defined, the process comprising
reacting a compound of the general formula II

R! 0

wherein R and R' are as above defined with an excess of up
to 10% of a_compound-of'the general formula HOB wherein B
is the preéhrsqr of A containing a tgrtiary?nitrogen atom or -
a halogen atom. The reaction is suitably carried out in an
aprotic solvent (sﬁch as carbon tétrachloride, dimethyl-
formamide or dimethylsulphoxide) at room temperature and

in the presénce of p-toluenesulphonic acid. Further



fn the presence of p-toluenesul phonic acid. Furt her -4- _
conve™sion-fromB to A'is achieved by quaternizing the reaction product
when B.contains a tertiary nitrogen atom or by treating the reaction
product with a conpound containing a tertiar$- nitrogen atom when B

contains a hal ogefvaetoibn Tharait aBt iy RBtEL i f neral , forpula Il
may be prepared pga ¥£0I ysis.of the corresﬁ%n?_lcr?gle%gag .o?u?ﬁgr'[’éﬂ’]’gat“b?
tenperature of [er r?- LRBePrPEHGEcH NS & FNtains | avéRrtdaryaindd nooen desom,

~a pharmaceut i cal °r cohpostteatningnpthsi ngeactebhahypdoabidan wqe4 vat i V&ngasound
above defined i ”cé’ﬁ'@;ﬁi'ﬁc? \c,jg_t R o3 RN macegt i cal |y acceptabl e diluent or

carrier. Exanple 1. 2-(2-tfidecyl -tetranydt5FaesR- 5ayPBxyybephyB contains a
trimethyl - ammorP¥hP9®i dEOR- =" [err], R =H A = [err] Step a:
Preparation of -triglec | - 5- di net hyl am noet hoxy- tetrahydrofuran : A = '
[err] A solution 6f B ir-g“@%. ?ageﬁ&l’)a]of °fi idthyPsrrEalet land 0. may be
(2.3 nmmol ) of dpyepatreldudsyespy phibys s a6Ed the HbrdesforidhgFahbelate of the
tetrachl.oride Wa%ngriarlr%r%ﬂrao%f enperature until :

R : |
III
o” “occH

R! 3
A
0

at a temperature of 200°C under reduced pressure.

The invention also provides a pharmaceutical co'mposition
comprising a tetrahydrofuran .dgrivative as above defined
in admixture with a pharmaceutically acceptable diluent or
carrier. '

Example 1 _
2-(2-tridecyl-tetrahydrofuran-5-yloxy)-ethyl trimethyl_
ammonium iodide +
R = ( 1 = = : -

CH3(CH ) R H, A (CHZ)ZN (CH3)3( I

2°12°

Step a: Preparation of 2-£ridecyl-5-dimethylaminpethoxy-
tetrahydrofuran : A = (CHZ)éN(CH3)2

A solution of 0.2 g (2.2 mmol) of dimethylamino-ethanol
and 0.4 g (2.3 mmol) of dry p-toluenesulphonic acid in 50
ml of dry carbon tetrachloride was stirred at room tempemture until



-5- all the am no-al cohol had been converted into its anmmoni umtosyl at

salt as determined by thin |layer chromatography (chl oroform nethano) é@ 20
by volune). Then 0.5 g (2 mmol) of 2-tridecyl-2,3-dihydrofuran was " -added ,
and the mxture was stirred in the sars- conditions until conplete
reaction of the dihydro compound as determ ned by TLC (petrol eum

et her:ether 90:10 by volune). After evacuation of the solvent under reduced
pressur eall hetheesiatimonesl acblolk ethady Péem obnwesiedr airtioagitapuammosiium

car bonat on extra thy di.ethy .Ihe

di et hyl & %gig£ﬁasgg\%gs %she&%%%ﬁﬁ'ﬁferﬁ%%%eu%ggg%t y{zhgrgﬂgéogﬁ-aphy

anhydr ouéch%@ﬁégpﬁﬁr@GFbﬁ&Pé AR 20 | b¥r StP1ume) ¢ cEhehe 0.5 toer (2vmpol it iodin
of vat erz-¢asagbyoun! 35aanhet orhrei | Gade! dpied Sa'ﬁ&eS€h¥e' iﬁiﬁ‘t’tﬁ&’ "fRef

rrethanol chlor rm,from1:99 to 0 80 b une
cis-tran® %dség‘earf’%ql %EF/&& compl ]e I\IE?C?J-%Y‘O"QZ'CP@

3H, CH3 @ih arohamapduﬁc? (alsaraetsrmﬂﬁéld [lfyrnd: %dﬁﬁor&ﬂam[eth]e}: %tia&r(s

o Ler 198, 2008y Popibley bk ot (e dyasson ¢ s ol Tbnf pdhr keduzac ™

2- (2- tripeegkure; r atiyelr cfesiiue Swasoxdilatied byi n20 hyl ansPniainsatdirdted. 2

g (0.6 %eoﬂg Eﬂaiﬁﬁ”%%%n%ﬁ;%“%fﬁ%é{br?t%é a)ex't:ractec'i several times
with diethyl ether. The diethyl ether 'phase 'wa_s washed with
water until neutrality, dried on anhydrous magnesium sulphate
and filtered. The residue, after 'evaporation of water, ivas
chromatographed on silica gel using successively mixtures of
methancl:chloroform, from 1:99. to 20'80'by volume, to yield
. 0.5 g of the cis~trans title compound as an oil. NMR (BOMH
cpel,, mMps®) s 0.82 (t, 3H, CH, alkyl chain) 1.17 (large s,
22H, (CH,),,) -

CH
_ 1 2 _ o _
1.92 (m, 4H, CH,-C-0) 2.17 (s, 6H, CH,N) 2.42 (m, 4H, CH,N +
| o | |
cHy-e{ ) 3.25-3.87 (m, 2H, CH0) 3.52 (m, 1H, CH-O)
. o : .
4.95 (m, 1H, -cH” ). R,

Step b : Preparation of 2-(2-tridecyl-tetrahydrofuran-
5-yloxy)-ethyl trimethylammonium iodide

0.2 g (0.6 mmol) of the compound prepared in step (a)

above and an excess of methyl iodide (0.85 g, 6 mmol) in 50 ml

.~ of dry acetone were stirred for two hours at room temperature.

After evacuation of the solvent and of the excess of methyl

iodide, the residue was chromatographed on a silica gel column
using a mixture of'met_:hanolzchloroform (from' 5 % to 20 % by



above and an excess of nethyl iodide (0.85 g, 6 mol) in 50 m of dry
acet o were stirred for two hours at roomtenperature. After evacuation of
the sol.went and of ‘the excess of methyl iodide, the residue was
chronatographed on a silica gel colum usigg-a m xture of

met hanol : chl oroform (from5 %to 20 % by -6- volune of nethanol) as
eluent. After evaporation of the eluent, the title conmpound was obt ai ned as
a white sol vdlomkt oifg matthaeral]) MR e \BEntiHALtéxreyapeivB8ipncof. 8he( eludint,

10 e Cafion e i iy e i

nmeans hexanB8h9h° @lﬁmﬂbxéﬁﬁ maSDGdgd éEME$ahdérdP ¥lre 3 alkyl
2-(2- 'Sobutaha&ﬁt)rahw ferRE 55 Y| D) - Péﬁ'éi t i 2p8Bybaes0 Ty Merdicte ~t-8)= -
[err], R = [err] The title conpotin was obtained as de<cribed

in Exanple 1 but startlng {th 2-isobutyl-2,3-di hydrofuran instead of
2-tridecyl -3,3- qigh y@}pf tms.,m) Tmeemrpﬂpcsm;vaengnwaxw Gl0 dr CHWO) 80 MHz,
[err], HVMDS) [err] ) [err]) 1.12-2%15 (m “7H, [err]) 3.37 (s,
9H, [err]) 36415(m 5H Lor ] +[err] + CHO
4.95 (m, 1H, -CH ). '

o

* HMDS means hexamethyl disiloxane and was used as-standard.
.,\J;'. Example 2

2-(2-isobutyl- tetrahydrofuran-sgyloxy)-ethyl trimethylammonium
iodide

R = (CH3)2CH-CH2, R'=H, A = (CHZ)ZN (CH3)3, I

The title compound was obtained as described in
Example 1 but starting with 2-isobutyl-2,3-dihydrofuran instead
of 2-tride¢yl-2 3-dihydrofuran. The product was a waxy solid.
NMR (80 MHZ' CDC1l

37 HMDS) § 0.85 (d, 6H, CH3)
1.12-2.15 (m, 7H, CHZ-C-0+ CH) 3.37 (s, SH, CH3N)
Y _ . 4+
| 0 |
4.97 (m, 1H, d ).
Example 3
2= (2-heptyl-tetrahydrofuran-s-yloxy)-ethyl trlmethylammonlum
_iodide

- |
R = CH,(CH,)., R' = H, A = (CHZ)_ZN(CH3)3, I



4.97 (m 1H, [err] Exanple 3 2-(2- heptyl-tetrahydrofuran 5-yl oxy) - ethxb
trimethylammoniumiodide R=[err] R =H A= [err], | -7- Thé . title
conpound was obtained as described in Exanple 1 but starting mnfh

2- heptyl -2, 3-di hydrofuran i nstead of 2-Tr+decyl -2, 3-di hydrofuran. The.
product was a | ow nelting point conpound. NWVR (80 [err] HVDS) 6 0.80 (t,
3H, [err] alkyl chain) 1.20 (large s, 10 H (CH2)5) 1.37-2.20 (m6H,
[err]) 3.37 (s, Dhe [&itjle 3.ePmpoundm wes, [htgined eras +demcribedo7 inm
1H, [ﬂwﬂxéﬁﬁﬂa|2‘%é% E%aﬁﬁi 51&&'WHHEBG¥¥E%W%Jdihydrffurfn 1nsﬁ§ad

-tetrahquofura ri met hyl amioni umi odid

R O?ﬁ'ff@%@ﬁﬁgﬁﬁﬁnmsﬂ!ﬂ)tHFH@Hcﬁs RS cri Boy Mﬁlli'amq:)l e
1 but stpusimﬂgcmnpbuﬁd ( MR 5(&0tm{rrpt¢m¥ henMby) - 8. 8:8di hwrgﬁuren

* hyar occd ko i %%Fehyv&‘fsﬁdaﬁg 2?‘96 T AP EG (CTRY A

(m IIH, éerr]&) 3 3% (s,(mhll err] + [err]) 4.85 (t, 1H, [err])

+ . S o
3.6-4.25 (m, 5H,'CH20 + CHZN + CH-O) 4.97 (m, 1H, -CH _ )
Example 4
2-[2-(3,4,5-trimethoxyphenyl) -tetrahydrofuran-5 1yloxy1- W/

ethyl trimethylammonium iodide

. + :
40 + R' =H, A= (CH,),N (CH,),, I

The title compound was obtained as described in
Example 1 but starting with 2- (3,4,5 - trimethoxyphényl) -2,3~
dihydrofuran instead  of 2-tridecyl-2,3-dihydrofuran. The
product was a highly hygroscopic compound. NMR (80 MHz' CDC13f\)

HMDS) § 2.00 (m, 4H, cnz-c—oj 3.07-3,45 (m, 11H, CH3; + cnzgr)
. : _ o}
3.5-3.82 (m, 11H, CH;-O + CH,0) 4.85 (t, 1H, .cn< )
. L0 Ar
5.15 (m, 1H, cn./. ) 6.35 (m, 2H, ArH).
{ | \o

(Ar means aromatic ring).



5.15 (m 1H, [err] ) 6.35 (m 2H, ArH). (Ar means aromatic ring).
Exanpi® 5 2-.(cycl ohexanespiro- 2- tetrahydrofuran 5-yl oxy) - et hyl

trimet hyl ammoni um i odi de R+ R [err], A =[err] The title conpound
‘was obtained as described in Exanphe 8 PHut starting with 2, 3-di hydro-
cycl ohéxanespiro-2- furan instead of 2-tridecyl -2, 3-di hydrofuran. The
product was a wax. NVR (80 MH , [err], HVMDS) 6 5.12 (m 1H, [err] ), 3.87
(m 4H, [errgﬁgﬂpésifa 3.52 (s 9H, CH3N), 2.25-1.12 (m 14H, [err]).
Exanpl e 6 3- 62 bticd @hxalrdd bl Al s @ha Pyt S¥N > a RE 8PV ol TRk amoni um

iodide R = [ ained as
descri bed ,ﬁrcmgﬁpyﬂammqgiun;*qd;qFVMth 3-di et hyl ami no- propanol i nstead

~of dinmethyl am no-ethanol. The product was a pale yellom/solid mel ting at
[err], NWR (80 err], H r] 0.80 (t, err al kyl _chai n)
1.20" (Iargeg NﬁH’J [err]) 1.35-2.20 { =8I—KC I g! 333/(%, 9H, [err])

3.12-4.05 (m 5H [err] + [e . CH - 0 4.92 (n1 1H [err]

The title 'compound' was obtained' as described in
Example 1 but starting with 2,3-dihydro- cyclohexanespiro-2-

"furan instead of 2-tridecy1-2,3—dihydrofuran.'The product was a

o)
wax.NMR (80 MHZ' CDC13, HMDS) § 5.12 (m, 1H, CH: ),

— | + +
3.87 (m, 4H, OCH-2 + CH2N), 3.5_2 (s, °9H, CH3N)'

2.25-1.12 (m, 14H, CH,).

Example 6
3= (2-trldecyl-tetrahydrofuran-s-yloxy)-propyl trimethylammonium
iodide

R = CH,(CH,),,, R' =H, A = (CH,),N (CHj),, I

The title compound was obtained as described in

‘Example 1 but startihg with 3-dimethylamino-propanol instead of
Y dimethylamino-ethanoi. The product was a pale yellow solid.
melting at 81°C, NMR (80 MH,, CDCl,, HMDS) § 0.80 (t, 3H, CH,

‘alkyl chain) 1.20 (large s, 11H, (CH,);;) 1.35-2.20 (m, 8H,

| o o+
CH,-C-0) 3.37 (s, 9H, CH;N)

| - _t | - L
3.12-4.05 (m, 5H, CH,0 + CH,N + CH.- 0) 4.92 (m, 1H, ~CH{ ).

Example 7
4=-[2=-(3, 4, S-trimethoxyphenyl)-tetrahydrofuran-s-yloxy] N-

methyl N-ethyl-piperidlnium 1odide_




Exanple 7 4-[2-(3, 4, 5- trrnethoxyphenyl) tetrahydrofuran 5-yl oxy] N ngjhyl
N- et hyl - prperrdrnrunrrodrde -9- [err] The title conpound was
obtained as described in Exanple 1 but starting wth

4- hydr oxy- N- et hyl - pi peri di ne i nst ead -ofg ck et hyl am no- et hanol. The praduct
was a brown wax. NWR (80 MHz, [err] HVDS) [err] 6.57 (m 2H, ArH), 5.32 (m
1H, CH ), 4.9TH 1H, CH 3.82 (large s, 9H, [err]) + + 3.92-3.12 .
(m 10H, [err] 2. N6 m 8H, [err]) 1.33 (t, 3 err])cﬁxanple 8
2-(2-triglecy! o€l abs an- 5-yl QXyL- ﬁthxl trine bronrde cis
and trans CH F Br]- 3 Pt eparati oh “of

2-tridecyl -5-(2-brorgeetnoxy)- tetrahydrofuran cis réS%cn = [err] To -
29g (8 mol) @&HBtridecyl-2,3-dihydrofuran and 1.1 g (8. g2 nﬁDI) of
2-bromo-ethanol in 50 m of carbon tetrachloride were added 20

ngy (0.1 mmol) of dry '
The title compound was obtained as described in

Example 1 but starting with -hydroxy-N-ethyl-piperidlne
instead of dlmethylamlno-ethanol The product was a brown wax.
NMR (80 MH,, CDLCl,, HMDS) ¢ 6.57 (m, 2H, ArH),

»

-q 1
' , '/O . /0 .
5.32 (m' lH’ CH ), 4.97 (m, IH, CH )’
No ' Nar
3.82 (large s, SH, CH,0), ' W,
3.92-3.12 (m, 10H, CH=O + CHZN + CH3N) ¢

2.35-1.61 (m, 8H, CH,), 1.33 (t, 3H, CH,)

Examgle 8
2= (2-tridecyl-tetragydrofuran-54yloxy)-ethyl trimethylammonium

bromidej cis and trans

+ cné
R = CH3(CH2).12, Rt = H, A = (CH2)2N<CH3 . Br

CH3

Step a @ Preparatlon of 2-tridecyl 5-(2-bromoethoxy)-‘.
tetrahydrofuran cis and trans : A = (CH ) Br : v/

To 2 g (8 mmol)' of 2-tridecy1-2 3-d1hydrofuran and
1.1 9 (8.8 mmol) of 2-bromo-ethanol in 50 ml of carbon
tetrachloride were added 20 mg (0.1 mmol) of dry
p~toluene-sulphonic acid. After stirring overhight at room
temperature, the solvent was evacuated under reduced pressure.
The residue was diluted with a aqueous sblufion 'of' sodium
carbonate and extracted with diethyl ether. The organic phase
was washed with water and théh dryed on anhydrous magnesium
sulphate._ The solvent wvas remoVed by evaporation and the
residue was chromatographed on silica gel using 10 % by volume
diethyl ether in petroleum ether as eluent. This method allowed



p-tol uene-sul phonic acid. After stirring overnight at roomtenperature,
the s®¥vent .was evacuated under reduced pressure. The residue was dil uted
wi.th a.aqueous sol uti on of sodium carbonate and extracted with diethyl

éther. The organi c phase was washed wit h_wafger~ and then dryed on anhydrous
magnesi um sul phate. The solvent was renoved by evaporation and the
resi due was chromat ographed on silica gel using 10 % by vol une di et hyl

ether in petﬂmi eyasvery ps & uaitls,Thicf mgiharnt aldmeedrans tAtilet heompound

recovery, as s Lrst th ns_title,c 0 (

m xt ure of 3\\%) aﬁ%epr gnémﬁgéo rs°%4§3%§g)%—r%nzé?’dq i% ggi?%,ggg s(ﬁ%gr’@?)

(340 ng) as ami],fl fime 13y ,t hbthe it daloméat a(34NVRY()250s I\/Hmnfttmg@ Bv/Stheir

[err] [err] t LS r n .0 ui nt * R : [err]

Q) for the Jﬁscéé%lmégeéw ﬁ@et(?gﬁe%l' sjﬁ arse uu?iesci %? standard. Step b
Preparation of trans-2-(2-tridecyl-tetrahydro- furan-5-yloxy)-ethyl

trinethylannnniunlbronide 0.2 g (0.5 nmmol ) of the trans isonmer prepared in

step (a) above and 10 of =y ur of [ IorofornlLsgg oganol H)

di met hyl f or RerA &lel ?@rSHSR vol u Herand oht 89 (FuiR %e

saturated with about ten J0.3 g, 5 nnDI) t he theorq; .

amount of gaseous trinetgyl ani Re. Thqnqlxture was HY ° “oa

for the trans isomer ;

—
5§ 5.09 (d, 1H, R, I I-,_OA)
and 4.01 (quintet, 1H, R, I I ,OR) for the cis isomer.
_ HI' o2 ~\H
*IMS = tetramethyl silane used as standard.
o - Step b : Preparation of trans-z-(2-tridecy1-tetrahydro-
o/ '

furan-5-yloxy)-ethyl trimethylammonium bromide

0.2 g (0.5 mmol) of the trans isomer prepared in step
.' (a) above and 10 ml of a mixture of chlorofbrm:i'sopropanolz
‘dimethylformamide (3:5:5, by volume) were cooled in an ice bath
and saturated with about ten times (0.3 g, 5 mmol) the
theoretical'amouht-of gaseous trimethylamine. The mixture was
then stirred for two hours and gradually heated to 60-70°C.
Evaporation of the solvents and of the excess of trimethylamine
gave a white solid in the remaning dimethylformamide ; the
solid was treated with petroleum ether and, after filtration,
gavé the title compound as a white powder melting at 148°C.



then stirred for two hours and gradual |y heated to [err] Evaporatron Qj the
sol vents and of the excess of trinethylani ne gave a white solid ih.the"
remani ng di nethyl formanide ; the solid was treated w th peétrol eum ether
and, after filtration, gave the title gpnmpound as a white powder nelting at
[err] NVR (80 [err] HVDS) [err] 4.95 (m 1H, CH +
+4.12-3.62 (m 5H [err], 3.40 (s, 9H [err] 2.32-1.5 (m 6H [err]), 1.2
(large s, 22H, [err]) 0.8 (t, 3H, [err]) Step c : Pre rati-on of cis
2-(2-tr Cylgpt ah fur et.hyl MI nmoni um br om de
Thi s cokrrgguxg wa%{zdbt al ned as scr%%s {{psteibﬁ ”?ﬁ é but starting with
the cis isonmer prepared in step (a) above. The product was a white gpmder”
mel tinggahokarh MR 63 [@sb +HdS ri)soﬁr”e@(}r)(mslk'o [(g”]sH) J{<
signals are the sane as for the trars i sonet
6- ( 2- hexadecyl -t et r ahydr of ur an- 5- yl oxy) - hexyl pyrrdrnrunrchlorrde cis and
trans [grak-1hs callyl cHleeq<+bed 1n2E{aRlge &, FAD, (A¢H ol | oved.
However, 2- hexadFelE:T?I gv'S dr%ydrof 3(rjan aEg 6- cgﬁ orohexa'nofad V\@E jused :
instead- of 2-tridecyl-2, 3- drhydrofuran and

0.8 (t, 3H, CH,).

Step c : Preparation of cis 2-(2-tridecyl-tetrahydrofuran-
5-yloxy)-ethyl trimethylammonium bromide '
This compound was obtalned as described in step (b)\J
above but starting with the cis isomer prepared in step (a)
above. The product was a white powder melting at 154°C.
NMR (80 MHZ; CDc13, HMDS) 6 4.90 (m, 1H, CH‘~ ), other signals
are the same as for the trans isomer. o

Examgle 9
6-(2- hexadecyl -tetrahydrofuran-5- yloxy)-hexyl pyridinium

chlorlde cis and trans

-

- ) N7 N -

— \,J_
The procedure described in Example 8, step (a) was fallowed.
However, 2-hexadecyl-2,3-dihydrofuran and 6-chlorochexanol
were used instead of 2-tridecyl-2,3-dihydrofuran and
2-bromoethanol respectively, and aimethylformamide was
used a solvent instead of carbon tetrachloride. This led
to the forms of 2-hexadecyl-5-(6-chlorohexyloxy)—tetraé
hydrofuran. .The substitution of the chlorine atom by
. pyridine was effected by heatlng, under stlrrlng, overnight
at 60-80°C, 0.3 g (0.7 mmol) of each of the cis and trans
compounds separated with 2 ml of pyridine in 2ml of
dimethylfdrmamide; The excess pyridine and dimethyl-



2- brorrFet hanol respectively, and di met hyl formam de was used a sol vent
i nst ea® of carbon tetrachl oride. This led to the forns of

2- hexadecyl - 5- (6- chl or ohexyl oxy)-tetra- hydcppuran. The substitution of
the chlorine atom by pyridine was effected by heating, under stirring,
overnight at [err] 0.3 g (0.7 mmol) of each of the cis and trans conpounds
separated wi th fonhanideywedieneviapdirdtesf dfﬂet@wvhomnHﬁEQEdues Ihﬂxﬂﬁx&@§§
pyridine and I 2-04 0 e ev.apor at ed of f,,

resi dues whi ch gmﬂéﬁﬁgﬁb%ra%ﬁa ed%gﬁmggl I%@ gel” 0§ nﬁuc§§5c?é'§’§ el 38 1015
15 and 20% by v%‘l‘@n@Wha‘ffblumm !!\HItblaoder mrasclallqent’srm dheeliuthes. The
conmpounds were §gepye X 1S [err]
FVDS) 6 9. 76 (o SEr fgﬁ?]aﬁri&/g Yot &g%ﬁ"%[r%%s o Wy, 5021“@743 20 (m 5H,
[err]), 2.4-1.52 (m 10H, [err] + [err]) 1.25 (Iarge s, 32H, [err] +
[err] in the center of the hexyl noiety, 0.83 (t, 3H, [err]) cis isoner
NMVR anal ogogganio isbmer anNMRsOf&0 MXcepCDEDy, [BUDS) ExATe (8, 2H,
6-(2-hexy|-féfrahzdrofuran-S-yloxy)-hexyl ahlazolium

H), 8.63 (m, 1lH, N ), 8.31 (t, 2H, N. ),

NG

\._/ _ /0 . ' +
N
. 0 . ] + .
2.4-1.52 (m, 10H, CH,=C=0 + CH,=C=N), 1.25 (large s, 32H,

(CH )14 + (CH )2 in the center of the hexyl moiety, 0.83 (t,

3H, CH )

cis isomer : NMR analogous to the trans isomer except for

_ o |
CH_< : 5§ 5.10.
o)
(N
Example 10
6-(2- hexy; -tetrahydrofuran- 5-yloxy)—hexyl thiazolium
chloride : _
| (ch ) . +/'—,' — :
R = CH CH. , R" =H, 2= (CH,)_N c1”
2°5 26 ’

This preparation followed that descrlbed in Exémple 9 but
2- hexyl 2,3-dihydrofuran was used in place of 2—hexadecyl -2,3-
dlhydrofuran. In the subsegquent substitition reaction,
thiazole was used instead of pyridine in the same conditions,

‘and a mixture of cis and trans isomers was used rather than



chloride [err] This preparation followed that described in Exanpl 9
but 2-hexyl -2, 3-di hydrofuran was used in place of 2-hexadecyl-2,3- -
di hydr of ur an. In the subsequent __substitition reaction, thiazele
was used instead of pyridine in the sat®-conditions, and a mixture of Cis

and trans isoners was used rather than -13- each separately.  The title

FNDS) TS SeRARRE S 33 TUR KHLE G TUR R §905 SORELPY (43 rp Dighly
4.0 (m higroGdopiic Xdmpdyn®@H, [err]) 3.4 (t, 2H, [err]) 2.27-1.52 (m | OH,
[err] ) 1.3 (large s, 12H (CH2)4 + (CH2)2 of the (CH2)6 noiety), 0.81 (t,

3H, [err Exanpl e 11 3-(2-cycl opentyl -tetrahydrof uran-5-yl oxy) - pr opyl

pyri di nNMﬁ bt &R ME, | eFPF 'ﬂheWeéuﬁ@'ééscﬁi'ﬁé’d igr B e @a\%£°*£?¥‘bwed,
but 2-cycl o- pentyl 'Z’Bﬂ&ydr of uran and 3-br onopropanol were used instead
of 2- hexadecyl] - 2, 3- g#hydr of ur.an d - chl or ohexapgl
respect i5v<95y.(mv ’ S%BSQ tf}t'i-o‘ﬁ' &egﬁt i Y V\gg p%’r‘f of‘rréd& h gﬁ' Ei?IZO) !
=C-=N),

e
~

+

2 2

1.3 (large s, 12H (CH2)4' + (CH2)2 of the (CHZ)G moiety),
0.81 (t, 3H, CH,).

Example 11

_3-(2-cyc1opentyl-tetrahydrofurén—5—yloxy)-propyl pyridinium

bromide

" &' R! = H, A= (CH)), N7 \> , BX

The procedure described in Example 9 was followed, but 2-¢yclo-

pentyl-2,3-dihydrofuran and 3-bromopropanol were wused .instead.

of 2-hexadecyl-2,3-dihydrofuran and - 6-chlorochexanol
respectively. The substitution reaction was performed'on aU
mixture of cis and trans isomers. The title compound was
obtained as a viscous oil NMR (80 MH_,, CDCl,, 'HMDS

§ 9.58, 8.65, 8.23 (5H, pyridinium),

. ,0 o +
~5.08 (m, 1H, CH/ ), 4.17-3.35 (m, 5H, CH=0 + CH,0 + CHN),
o | -

- 2.32 (m,” 2H, O=CH,=C=N), 2.20-1.55 (m, 7H, CH,=C=0 + CH

2 . _
of the cyclopentyl moiety), 1.25 (m, 8H, CH

moiety) .

2

2 of the cycl_opéntyl



mxtur of cis and trans isoners. The title conmpound was obtained as
a Vi s%us. Qi | NVR " (80 [err] HVDS 6 9.58, 8.65, 8.23 (5H,
pyridinium, 5.08 (m 1H [err] ), 4.17-3.35 (m 5H, CHO + [err] +
[err]) 2.32 (m 2H, [err]), 2.20-1.55 (m-14H, [err] of the cycl opentyl
moiety), 1.25 (m 8H, [err] of the cyclopentyl noiety). -14- Exanple 12
6-[2-(p-trifluoromethyl benzyl)- t et r ahydr of ur an- 5- yl oxy] - hexyl qui nolini um
chloride [eEximpheslgreparation followed that descri bed in Exanple 9 but

2-(p-triflugr paeyYLReRI Ykl omedng1 B,

2- hexadecyl=273= _ ; '

m xture of @hénelindum chde¥ideoners, used quinoline instead of pyridine.
The title product was obtained as a viscous product. NWVR (80 [err] HMDS)
6 10.75 (1H), 9.06 (1H), 8.25 (5H) (m quinolinium 8 (m 4H, [err])

5.1 1H, K e -CE RH=[R o . 38NN\5 10H, '
and E(ranrr]) R[1?=r25rp](2,3$4€<-’lgcxeérnr] of 'Ehfar%ejgﬁ Egotr?]t))f) Ie(rnl _ err]

This preparation followed that describéd_ in Example 9 but
2-(p-trifluoromethylbenzyl)-2,3-dih'ydrof_uran was used in place

o of 2-hexadecyl-2,3~-dihydrofuran. The substitution reaction,
~ performed on a mixture of the cis and trans isomers, used
quinoline instead of pyridine. The title product was obtained
as a viscous product. NMR (80 MHZ, CDCl3, HMDS) &
10.75 (1H), 9.06 (1H), 8.25 (5H) (m, quinolinium), |
0]
5.1 1H cn/
8.58 (m, 4H, C H4), (m, ’ \o
-+
4.2-3.1 (m, 7H, CH 0, CHZO, CH2N and CF3¢CH )
o+
2.38-1.5 (m, 1lO0H, CHZ-C-N and CHZ—C-O), 1.25 (m, 4H, (CH )2
of the hexyl mo:Lety)
_/ Example 13

2-[2-(o-chlorophenethyl) -tetrahydrofuran-s—yloxﬂ-ethyl

trimethylammonium iodide

_ _ - ' + '
R = CH,CH,, R' =H, A= (CH,)),N(CH3);, I
c1

The title compound was obtained as described in Example 1, but"
~using 2—_(o-chloro—plhenylethyl)-2,3—dihydrofu_ran ~instead of
2-tridecyl-2,3-dihydrofuran. The title compound was obtained

as a waxy solid. NMR (80 MHz- CDCl3 HMDS) 6 7.12 (m, 4H,'C6H4),



2-[ 2- (o-chl or ophenet hyl ) - t et r ahydr of ur an- 5- yl oxy] - et hyl tri met hyl anmopi um

iodide [err] The title conmpound was obtai ned as described in Exanpl.e I but
using - 2-(o-chloro-phenyl ethyl)-2, 3-di hydrof uran i nstead of T .
2-tridecyl -2, 3-di hydr of uran. The ti"t17e conmpound was obtained as a waxy
solid. NWR (80 [err] ‘HWS) 6 7.12 {m 4H, [err]), -15- 5.0 (m 1H, CH

), 3.5-4.1 (m 5H, [erﬂ ) 3.32 (s, 9H, [err]) 2. 75(t 2H, [err])

2.20-1.10 ( 6H, a

3-[(2-ePt s%ltspra%fgx Hp% ﬂl'ﬁ'xﬁ)‘“—'néﬂnylﬁﬁzﬂ/rﬁ o‘F‘ﬁQ’&fﬁ C&TPIstep a : .
Preparation of 2-eicosyl©5-(pyrid-3-ylmethoxy)- -tetrahydrofuran: [err] A
solution of 0.3 g (2.8 Mol of 3-hydroxynethyl-pyridine and 0.5 g (3 muol)
of dry @-BBImemesﬁhpﬂﬁgNﬂinﬁcﬂsn(ﬁo 2, o€ldcH., §li, net hyl sul phoxi de was
stirred at roomtenperature until all the anina al cohol had been converted
into it8.aanmnnonquSﬁhateﬂgﬁkto)as determ ned by thin |layer chromatography
(chloroforml nethanol 80:20“y volune). Then 1 g (2.8 mmol) of 2-eicosyl-
-2, 3-di hydrof uran was added and the m xture was stirred in the

Example 14

3-[(2-eicosyl-tetrahydrofuran-5-yloxy)-methylJ]-pyridinium

iodide -, _
R = CH;(CH,) . 3. -

Steg a : Preparation of 2- elcosyl -5-(pyrid-3-ylmethoxy)-
—tetrahydrofuran~

A solution of 0.3 g (2.8 mmol of 3-hydroxymethyl-pyridine and
0.5 g (3 mmol) of dry p-toluenesulphonic aeid'in 20 ml of Qdry
dimethylsulphoxide was stirred at'room'temperature until all'
the amino alcohol had been converted into its ammonium tosylate -
salt, as determined by thin layer chromatography (chloroform/ b
methanol 80:20 by volume). Then 1 g (2.8 mmol) of 2-eicosyl-
-2,3-dihydrofuran was added and the mixture was stirred in the
same conditions until complete-reaction of the dihydro compound

as determined by TLC (petroleum ether/ether, 90:10 by volume).
.After evacuation of the solvent under reduced pressure, the
residue was treated as described in Example 1 step (a) to
yield 0.8 g of the cis-trans title compound as an oil.

NMR (80 MH,, CDCl,, HMDS) 5 8.67 (m, 2H, 27 ),

<M
-N§

e



sanme conditions until conpl ete reaction of the di hydro conmpound as
deterﬁ?ﬁeq by TLC (petrol eum ether/ether, 90:10 by volune). After :
evacuati on of the solvent under reduced pressure, the residue. was treated
‘as described in Exanple 1 step (a) to yiéd 0.8 g of the cis-trans title
conmpound as an oil. NVR (80 [err] HVMDS) [err] 8.67 (m 2H, -16- H 7.76
(d, 1H, [err] ), 7.35 (m 1H, 5.25 (m 1H, [err] ), 4.82, 4.47
(2d, syst AB, 2H, [err]) 4.1HEm 1H CHO, 2.25-1.5 (m 6H, [err]) 1.25
(large s, 36H, [err] 0.85 (t,] 3H, [err]) Step b : Preparatiop of nethyl

3-[ (-2-ei cosy| 76etagahygr,o Ldj '@dige: The
title .conpound was obtai ne (b),’Starting
VHz, [err]

HWDS) 6 9.25 (m 2H, HC=N),>y%.5 (d, 1H M 4.85 (d, 7’ [err]) 4.72 (s,
3H, [err]) 4.08 (m 1H, CHO, 2.22-1.33 (m 6H, [err]), 1.25 (large s, 36H,
[err]) .

) ° O . . .
5.25 (m, 1H, cx( ), 4.82, 4.47 (24, syst AB, 2H, CH,=0),

o

4,1 (m, 1H, CH=0), 2.25-1.5 (m, 6H, CH2¥C—O),

1.25 (large s, 36H, (CH,),,, 0.85 (t, 3H, CH,).

o
Step b : Preparatién of methyl 3-[(Z-eiCOSyl-tetrahydrofﬁran-s—
yloxy)-methyl]l-pyridinium iodide:
The title compound was obtained as described in
Example 1 step (b), starting from the compound prepared in step
(a). Waxy solid. NMR (80 MHZ, CDClB, HMDS) §
+ . .
9.25 (m' 2H' H-c=N)’ 805 (d’ lH, / ).'
' ' . I
. , : N
AN ' |
| Me
N : H _ 40 _
8.17 (t, 1H, / - )’ 5026 (m' 1H' CH\ ) ’ ’
) : _ 0
s -
N
Me

o + . '
4.85 (4, 2H, OCHZ), 4.72 (s, 3H, CH3N), 4.08 (m, 1H, CHO),

2.22-1.33 (m, 6H, CH,=C=0), 1.25 (large s, 36H, (CH)),g),



-17- 0.85 (t, 3H, [err]) Exanple 15 .L}
N-[ 3- (2- hexyl -t et rahydr of ur an- 5-yl oxy) - 2- et hoxy-propyl] N-methyl .~ =

pi peridiniumiodide [err] Step a Prepggati on of e
N[ 3- (2- hexyl -t etrahydr of uran-5-yl oxy) - -2-et hoxy-propyl]-piperidine. [err]
Fol | owi ng the procedure described in Exanple 14 step (a), but using

3- pi perigiam- Qteth@xycnébpanol and 2-hexyl -2, 3-di hydro- furan in place of
3- hydr oxymnet hyl - pyri di né and 2-ei cosyl -2, 3- di hydrofuran respectively, gave
the cis-trans title conpound as an oil. NVR (80 [err] HVWDS) [err] 5.05 (m
1H, CH BxampB5 1%y 2H CH O, 3.82-3.25 (m 4H [err]) 2.40 (m 6H [err]).
2.15-1. 3 - .12 (t,

3H, [err] _

N-[3-(2-Y P PG @ - g gey) - - 2- ethoxy propyl ] N net hyl
plperldlnlun1|od|de The t|tIe conpound was obtai ned as described in
Exanple 1 step (b), startlng fromthe conpound prepared in step (a). . The

+
R = CH3-(CH2)5., R' = H, A = CHZ-fH-CH lli’
CH3CH o CH

2" 3

Step a : Preparatioh of N-[3—(2—hexyl—tetrahydrofuran-s-jloxy)-
-2-ethoxy-propyl l-piperidine. . u

+
A= C!Hz-TH--CH2 N . >
OEt =
Following the procedure described in Example 14 step_(a), but
using 3-piperidino-2-ethoxy-propanol and 2-hexyl-2,3-dihydro-
furan in place of 3—hydroxymethyi-pyridine and 2-eicosyl-2,3-

dihydrofuran respectively,gave the cis-trans title compound as

an oil.

NMR (80 MH,, CDCl,, HMDS) & 5.05 (m, 1H, cn( ), ~/
' 0

3.35 (m, 2H, CH=0), 3.82-3.25 (m, 4H, CH,0) ,

2.40 (m, 6H, CH,N), 2.15-1.36 (m, 10H, CH,=C=0 + CH,=C~N),

1.21 (large s, 10H, (CH2)4 + CH2 piperidinyl),

1.12 (t, 3H, CH,=C=0), 0.82 (t, 3H, CH,).



t‘itler"cc')rrpound was recovered as a low nelting point solid. NVR (80 [err] ,
[err]QﬁNDSY 6 5.05 (m "1H, [err] ), 15 4.0 (m 2H, [err]), 3.91-3.27"
(m 10H,-[err]), +°3.41 (s, 3H [err]) 1.86¢gm 10H [err]), 1.25 (large s,
10H, (CH2)4 + CH2 piperidinyl), 1.13 (t, 3H [err]), 0.82 (t, 3H [err])
Exanpl e 16 3-(2-hexadecyl -t etrahydr of uran-5-yl oxy) - 2- am no- propi onic acid
methyl estergdeyy 'd O epdd Pt Bon descnl ped(pOnEXQIPke tE ahlyBR o fidanHlyloxy ) -
starting w —hexadec l_ﬁﬁﬁ-dlh d%§Lgran ag&_ser|ne.ne1hyl ester in place
of 2-tri decylZ = HhONYRRRIG LN FPHEAY roP DR AR ABLEPh AT % pect | vel y, ¢ he
title conpound was obtained as a hygroscopic product. IR (film 3380 _
[err] 2920, . 286Q 745 = 1030 (& 0-Q.. NVR (80_[ecrr] .HVDS
6 5 12 (m 1879 g‘r’r‘jlé 0‘5@‘“"°‘}’l§9‘fa“(a%‘%€§?%§ (% ﬁﬂ—'i,s )"cﬁ,é\l[’e‘?r XQL’EEE) 1 f*sgp
(s, 3H, [err(B) 3. 2Eatningxcireomyedblee edohbofindr |prépafedrin 2sfépl.(GH ( M The
6H,.[err]) 3%f§ié'égéﬁhéhd2§5£ igééiepe§5agta §Uw k%&&k%g point solid.

o)

NMR (80 MH,, CDCl,, HMDS) § 5.05 (m, 1H, CH:O),
15 4.0 (m, 2H, CH=0), 3.91-3.27 (m, 10H, CH,=0 + CH,N),
+ ' | +
3.41 (s, 3H, CH,N), 1.86 (m, 10H, CH,=C=0 + CH,=C=N),
L - ‘
1.25 (large s, 1l0OH, (CH2)4 + CH, piperidinyl),
1.13 (t, 3H, CH3-_c-'0), 0.82 (t, 3H, CH,).
Example 16 _ _
3-(2-hexadecyl-tetrahydrofuran-s-yloxy)—2-amino4propionic
-acid methyl ester
R = CH3(CH2)15, R' = H, A = CHZ(‘ZHCOZCH3
\/i | _ . NHZ

Operating as described in Example 1 step (a), but starting
with 2-hexadecyl-2,3-dihydrofuran and serine methyl ester in
place of Z—tridecyl—z,3-dihydrofurah and dimethylamino—efhanol
respectively, the title compound was obtained as a_hygrosCopic'
product. ' |

IR (film) 3380 “(NH,), 2920, 2860 (CH), 1745 (C= 0), 1030
).
o

/
NMR (80 MH,, CDCl,, HMDS) § 5.12 (m, 1H, CH{



Exanmpl e 17 6-(2-hexyl -tetrahydrof uran-5-yl oxy) - hexyl 4-pheny|-pyridin5%m
chloride cis and trans [err] Followi ng the procedure described in Exarple 8
step (a), but starting from 2-hexyl -2, 3-di hydrof uran and 6-chl or ohexanol
instead of 2-tridecyl-2,3-dihydrofurams-and 2-bronpethanol respectiyvely,
there was obtai ned, separately, the trans and cis isoners of -

2- hexyl - 5- (6- chl orohexyl oxy) -tetrahydrofuran. 0.45 g (1.5 nmol es) of each

o EPRYR R B R S . 8P g

di met hyl f ormam de. Evaporation of di nethyl ®ormam de | ed to residues which
wer e chromat ogr aphed on silica gel using 186 net hanol in. chloroform as
eluent. The title congoundS'mere recovered. as_waxy solids. -20- trans

i soner :3\RR (Bo sxchapgeaplgvmath 849, #Hs Nyl oH  [err] ), 8.30 (d, 2H,
7.40 (m 5H, OBH5), 5.15 (M 1H, CH ), 4.25-3.20 (m 5H, f[err]),

nexy! of e 9+ beb Rt o¥na Ry =8 187 L7, tmp E Byt Tam
anal ogous to the trans isonmer except for . -
0.85 (t, 3H, CH,). '

Example 17

6-(2-hexyl-tetrahydrofﬁran-sfyloxy)-hexyl 4-phenyl-pyridinium

chloride cis and trans : : o

| . . o
= = e cl
ey, wwE A () 82D D

'Following the procedure described in Example 8 step (a), but

starting from 2-hexyl-2,3-dihydrofuran and 6-chlorohexanol
instead of"2-tridecyl—2,3-dihydrofuran- and 2-b£omoethanol
respectively,_.there was obtained, separately, the trans and
cis isomers of 2-hexyl-5-(6—chlorohexyloxy)-tetrahydrofuran.

0.45 g (1.5 mmoles) of each chloro compound, separately, was
heated at 60°C to 80°C, overnight with stirring, with 1 g (7.5;J
mmoles) of 4-phenyl-pyridine in 2 ml of dimethylformamide.
Evaporation of dimethylformamide led to residues which were
‘chromatographed on silica gel using 10% methanol in chloroform
as eluent. The title cohpounds were recdveréd as waxy solids.

¥



ferr]f? 5.10 ppm -21- TOXI COLOGY The conpounds of the invention have
been i ni'stered to ni'‘ce for determnation of acute LD For all the
conpounds of the 50 invention [err] was over 600 ng/ kg. PHARMACOLOGY The
pharmaceutical interest of the conpounds ef20the i nvention has been

established by the following experiments: 1) Inhibition of platelet
aggregati on on New Zeal and rabbits. The experi ment was conducted on
platelets in the plasma of New Zeal and rabbits. Bl ood sanpl es were taken

fromthe auricular artery. and placed in a citrate buffer (.3.8% pH 7.4);
bl ood was foraner icemex fugdadR f (80 IMH 1} nODe: ., at HMDB) RPM The tested
sanpl e was prepared in dinethylsulphoﬁide (D@BC», then poured en platelets
rich plasma for 1 mnute, ® Hof 2.5 nM of PAF was ad . The

det er ni nat i 8m7Rad dradd on a2 WyPno Coditt Bom (G at us ¢
determined the transnission |percHntage corresponding to the ma
hei ght of the peak before the\Q\ sgdgregation. The perc

of the inhibition with respect the transm ssi on percentage H
¢ ¢

_ _ . . : /O
7.40 (m, 5H, C_H_), 5.15 (m, 1H, cH’ ),

65 o

4.25-3.20 (m, SH, CHO + CH,O + CH,N),

Ly 2 2

2.38-1.50 (m, 10H, CH,=C=0 + CH,=C=N),

1.23 (large s, 12H, (CH2)4 + (CHz)z“in the center of the hexyl
moiety between O and N), 0.82 (t, 3H, CH3).

cis isomer : NMR analogous to the trans isomer except for

CH : 5§ : 5.10 ppm.



was cal cul ated (control : pure DMSO . This met hod was descri bed &;_
detail in LABORATORY | NVESTI GATIONS, Vol. 41, No. 3, p.275, 1979, -
JEAN- Pl ERRE CAZENAVE, Dr. MED., JACQUESZBENVENISTE DR MED., AND J." FRASER
MUSTARD, M D., "Aggregation of Rabbits Pl atelets by Platelet Acti vati.ng
Factor Is IndeEendent of the Release Reaction and the Arachidonate
Pat hway I i ted by Menbrane-Active Drugs”. -22- 2)- Action in
Pl at el etTHet combongdsFadt othe (PAFEntionolhsarebeém adddndsiterigdduc®dmice

t hronbocit op t iggest t C rqks conS|ste of a_ batch
of six r%%%i?gkgﬁ#ngﬁﬁgﬁgbe [ r#rug%encl))ttm p?’ﬁ %%e%r Vi k o OB Fhltg
adni ni stimvenhion bBgyl wed ovan15002mg/kgeference thronbOC|topen|e
determne the action of the conpounds of the invention, further batches
(each of 6 rabbits) were each treated with 10 ng/kg i.p. dose of the

sel ect edPBARMAGAHOEY t he i nvention,  followed 10 mnutes later, by an

| ntravengg bﬁh?ﬁ%b@%t&fcaaAﬁ.x?éeP@Weofnq:'h%at&gn Sl S oFons e&ﬁ@eﬂilﬁn
medi at or endot oxi n. _shock I n order %ern1ne

conpounddasf bea Pﬁﬁéﬁﬂﬂéﬁe@ohﬁwqﬂﬁe?Qk}QWﬁﬁﬁw%%@ﬁﬁ¥Bﬁn§$ thronbOC|topen|e
or | eukopeni e in endotoxin shock, E. Coli endotoxin (0.03 ng/kg) was

I ntravenously_injec¢ted
1) Inhibition of platelet aggregation on New Zealand rabbits.

The experiment was conducted on platelets in the plasma

of New Zealand rabbits. Blood samples were taken from

the auricular artery and placed in a citrate buffer

(3.8%; pH 7.4); blood was further centrifuged for 15

minutes at 1200 RPM. The tested sample was prepared in

dimethylsulphoxide (DMSO), then poured on platelets rich

plasma for 1 minute, then a dose of 2.5 nM of PAF .was"
added. | '

The determination was made on a Cronolog Coultronics
apparatus which determined ‘the transmission percentage
corresponding to the maximum height of the peak before

~ the disaggregation. The percentage of variation of the
inhibition with respect to the transmission percentagep
was calculated (control : pure DMSO) . N\

This method was described in detail in LABORATORY
INVESTIGATIONS, Vol. 41, No. 3, p.275[_1979, JEAN-PIERRE
CAZENAVE, Dr. MED., JACQUES BENVENISTE DR. MED., AND J.
FRASER MUSTARD, M.D., "Aggregatlon of Rabbits Platelets
by Platelet- Actlvatlng 'Factor 1Is Independent of the
Release Reaction -and the Areehldonate Pathway and
Inhibited by Membrane-Active Drugs".



I nto @bbi ts. Pretreatnment with the conpounds of the invention (10
mg/ kg~ i.p)y . significantly reduced the thronbocitopenie at 60 m nutes
(from21 to 64% and 180 minutes (from 16 to 68% after the endotoxin

i njection. 3)- Asthma The nyotropic actiw2d-es of PAF-acether, |eukotriene
[err], leukotriene [err] and histam ne were conpared on superfused -

gui nea- pi g parenchynmal strip and were shown to have the follow ng order of
potency : RAR acdidigion. fmnPlatelet-Aqtivating Factom (RAR) adnviadvement

response of then |dHdb @ EACIVARcé® BiFombstNebpdasel BRI Riabed ty, aspirin
and i m dazol e mmmrrmm?ﬂ—mw—mm at or
role in PAF-induced contractions. Neither an antogonist of |eukotriene
[err] nor an aﬁtibhséamm' fﬂfﬂapl Iytagit&e,ls f@&mdm?@dl;]e@t of RACh of six
contractions. The.activity. of a e_conpounds.of t invention as

ant ogoni sts of PEI—a%ﬁe{'stsal%@ﬁ’tﬁﬁ%’fﬁ%nlggﬁgg?ﬂ%ﬁlyuﬁbtgarledt%m of pAF :
contracted by Hisitsam nadmindigtatatiiene [ aredultmdotriigne D4 and reference
PAF- acet her. The conpounds e wthqut effect .on t hi st api ne -23-
response but the;s/cei)sﬁ?“briﬁ? VEIRT u{cee'd theQSOn?reé:cetrim&ﬁ’f eﬁﬁﬁteﬁc%ﬁn of “tne
| eukotriene [errdompauniis poferthieattnivenhhber, Furithetbatoke§er(elach TOE 6

conpounds of theééﬁﬁ¥gépnwg2elé§ch treated with 10 mg/kg i.p. dose of
the selected compound of the invention, followed. 10

minutes later, by an intravenous injection of PAF as
. above indicated; PAF is consideredl as a mediator of
e endotoxin shock. In order to determine whether the
compounds of the invention contribute to the prevention
of thrombocitopenie or leukopenie in endotoxin shock, E.
Coli endotoxin (0.03 mg/kg) was intravenously injected
into rabbits. Pretreatment with 'the compounds of the
invention (10 mg/kg 1i.p) significantly reduced the
thrombocitopehie at 60 minutes (from 21 to 64%) and 180
minutes (from 16 to 68%) after the endotoxin injection.
3)- Asthma '
The myotropic activities of PAF-acether, leukotriene B4,
leukotriene D4 and histamine were compared on superfused
guinea-pig parenchymal strip and were shown to have the:
L following order of potency : PAF-acether > LTD, > LTB, >
histamine. The contractile response of the 1lung
parenchyma to PAF-acether was inhibited by aspirin and
imidazole which suggested that thromboxane A2 might play
. a mediator role in PAF-induced contractions. Neither an
antogonist of leukotriene D4 por an antihistamine,
mepyramine, had any effect of PAF contractions. The
activity of all the compounds of the invention as
- antogonists of PAF was also studied on superfused lung
| parenchyma éontracted by histamine, leukotriene 'B4,
leukotriene D4 and PAF-acether.

These compounds were without effect on the histamine



10 M inhibited by 23 - 76% average vaI ue 63% the contraction m@ced
by 5.7 x [err] M PAF-acether and by 26 - 71% average val ue 52% t hat
inducted by 5.7 x [err] M PAF-acether. POSOLOGY |n human administrati’on as,
generally used doses are from 100 to 400 my per di em -24- CLAIMS: 1.

A tetrahydrofuran derivative having thé<“<general formula | R [err]
wherein either each of R and R i ndependently represents a hydrogen atom a

straight chain he hali, k group. havin
from4 to 22 car l2&211%'(8)rrrsﬂug clt(lizlle glkyﬂq‘lﬁycyc oa eny‘]}/lJl gr oup ﬁ%@fhbgﬁsom
5 to 10 carbon @tbpbkted h%Yerb%?EPtElﬁpﬁg Bavi and5 petentiagedt obsosé whych

one is a mtrogfé\uk@isyﬂeaeors sul plte %&H%o@ﬁdé Q,rfourh&f 1hb%nQ&‘B rady 1
formula [err] in which n is Zro or i nt eger from1 each of

[err] and [ert} i Mdeplihithttgd rbé’pr%%ent sﬁ,average 'Galue 63%, the
contraction induced by 5.7 x 10-13 M PAF-acether and by

26 - 71%, average value 52%, that inducted by 5.7 x

10‘lO M PAF-acether.

POSOLOGY |
In human administfation as, generally used doses are

from 100 to 400 mg per diem.
o/



* hydrogen, chlorine, bromine or iodine atom .a nitro, —ﬁerhoxy‘"—"-—'ﬂ;——
trifhsdoronethyl, trifluoronethoxy ‘or--trifluoro- neth
‘and R. together forma cycl oal kyl group havZég fromb5 ﬁl\m“‘i“imﬁm mls
"and A represents (i) a group of the general fornula [e Isn whi ch
[err] represents. a valence bond or a saturated acyclic hydrogen
group having UoLBIMS8 carbon atons, each of R8 and [err] independently
. represents a hydrogenaat ﬁ@trahﬁﬂi’afﬂbhnchaleii*l@ratlbfe?mm:ﬁ‘a' thel kcyénsfal
al kenyl group PaV| ﬂ ug to 10 carbon atonms, a phenyl group or a phenyl - :
al kyl group in e al kyl group has from1l to 5 carbon at ons, and
Z represents a pharnaceutical |l ¥y _acceptable anion, or (ii) a group of
the general formula R [err] in [erfr] mrepresents a group of the
general fornula [err] or [err] erein q is an integer of from2
to 11, each of mand p is an iR, + p IS not &éter than 10,
Y represents an alkyl or enzyl o 0 -2

wherein

either each of R and R’ independentl& represents a hydrogen
atom, a straight Chain or branched chain alkyl, alkenyl or
alkynyl group having from 4 to 22 carbon atoms, a cyclo-
alkyl or cycloalkenyl group having from 5 to 10 carbon

~ atoms, a heterocyclic ring having 5 or 6 ring atoms of
which one is a nitrogen, oxygen or sulphur atom, or a
group of the general formula
R2 Rl
RB (CH.)
R4 R5
in which n is zero or an integer of from 1 to 5 and each
of Rl,' Rz,:_R3, R4 and R5 independently represents a
hydrogen, chlorine, bromine or iodine atom, a nitro,
A, _ methoxy, trifluoromethyl, <trifluoromethoxy or trifluoro-

methylthio group, , : .
or R and R' together form a cycloalkyl group having from 5
to 10 carbon atoms, '

and A represents

(i) a group of the general formula

R - |
t K ' N + 6

+
N Y z ' N z- N ’
Re R Rg Rg R



group, Z is as above defined, each of [err] and [err] indepehdent@~
represents a nmethyl or ethyl group and the ring {err] is either an L.
optionally substituted nonocyclic ring containing from5 to 8 ring atons of °
which one is the nitrogen atom shown, =#wother is a nitrogen,

sul phur, oxygen or carbon atom and the remainder are carbon
atons, or-a bjcycli.c.ring containing 9 or 10 . rin to of which ogne is the
ni trogen aton*%hdﬁﬂiﬂhngshefePgeieH?Fro@en ajgnc aﬁﬁﬁﬁf fom?  SRFurated
remai nder aracychidohydtogen @roup (Hdving westdueOohizibwd Byoske[oeakhof
a hydroxy gro ro hydr ort peptide (2 por 3 -

am noaci ds Of&mezeh"Qa% I%&sﬁ)ﬁ})ﬁn%@n%%%%% dr%%é’%%?\gﬁm dmlgér?gr aﬁ‘“&t &

of such a hydsbxgigint ncheiich or dhwmnchpspt cein2.alkyl Anr i sbkated group

di ast er eoi soni% Fol a[u)lq Son @ ahydr of uran Lvativ i_ng
to claim1. 3. vine ? ecy? toertlrgrigﬁébfér e g‘ﬂ 8)%%) } § %%%Q'rﬁ
trlnethylanﬂnﬁﬂkﬁﬁw g@p@@) qn which the alkyl group has from 1 to 5

2- (2-1 sobutyl ¢4 £bsRNY Ftfmy an- anil 0X) - etbplreleh®dt yh arf%@lr%@cle%@ﬁé%n@

2- (2- Hept yl -t et rahydr of ur an- 5- yl oxy) - et hyl  tri met hyl anmoni um i odi de

2-[2- (3, 4, 5- TRFFRRPHIRYPNBAYPR- t 8Fr ahydr of ur an- 5-

(ii) a group of the general formula

- Rio
+ / _ ' +/\ U
— R, —N Rll' Z or — R, — N A 2~
\ 7 I\-/ 2
Ry2 R4
or R +/—\ -
Ry —— N A, 2

in which R7 represents a group of the general. formula

—CHz)q- or —(CHz)meH—(CHZ)p- wherein q is an integer of

oy | - (o

from 2 to 11, each of m and p is an integer and m + p is-
not greater than 10, Y represents' an alkyl or benzyl

. group, 2" is as above defined, each of ?lo, 11+ Ry and
Rl3 1ndependent1y -represents a methyl or ethyl group and-
the ring NA2 is either an optlonally substituted monocyclic
ring containing f:om 5 to 8 ring atoms of which one is the
nitrogen atom shown, another is a nitrogeﬁ, sulphﬁr,
oxygen or _carboh_atom' and 'the remalnder are carbon
atoms, or a bicyclic ring containing 9 or 10 ring atoms
of which one is the nitrogen atom shown, another is a
" nitrogen or carbon  atom, and the remainder are carbon -

atoms, or



:yloxi;"ethyl trlnethylannnniun1|od|de 7.

2-(cyc ohexanesplro 2-t'et’r ahydr of ur an- 5- yloxy) et hyl ' [

l.odi de.* 8. 3- (2 Tri decyl -t et r ahydr of ur an- 5- yl oxy) fm.‘m )' mm“mr
c L W 5 *

trimet hyI anmoni um i odi de. 9. -26-

4-12-(3,4,5-Tri met hoxyphenyl ) -t et r ahydr of ur an- 5-

-yl oxy] - N-nethyl N- et hyl - pi peri di nium i odi de. 10.

2-(2-Tridecyl -tetfﬁm/nr@f Heasi-chrey| oY hiaely| by r irgidwd lameeni lamﬂ;rd)ﬂ;]mc;el gticup
and trans isoners Hexadec et rahydr of ur.an-,5- e

-27- pyr|d|n|un1c%Td?|3b h%?é %da %%ﬁécféOnéféy . short ¥’ ¥¥%e t or 3
6- ( 2- Hexyl - t et r ahgmii md ax bds 5o0f| cshdctheayl ltemsatzcﬁmeemushla)rmglrom -aminoacid)

3-(2-Cycl opentyl -4 et rahydr gf.ur a0 87 V! OXY sifioPY! ATl gqge A4 short
6-[2-(p- Trlfluoroﬁgthy | benzyl) - tgtfahydrofﬁranXS-ﬁy # x€ exy qU|ﬁB |ﬁ Sé
chloride. 15. Repbid®. Chi orophenet hyl ) -t et rahydr of ur an- 5- yl oxy] - -et hyl

tri met hyl ammmoni um i odi de. 16. Met hyl

3-[(2-ei cosyl -tetrahydrofuran-5-yl oxy)- -nethyll-pyridiniumiodide. 17.
N[ 3- (2- hexyl -t et rahydr of ur an- 5-yl oxy) - 2 ethoxy- - propyl ]

N- et hyl pi peri di ni um oxi de.

2. ~ An isolated diastereoisomer or enantiomer of a

tetrahydrofuran derivative according to claim 1.

3. 2-(2-Tridecyl-tetrahydrofuran-5-yloxy)-ethyl
trimethylammonium iodide.

4. 2-(2-Isobutyl-tetrahydrofuran-5-yloxy)-ethyl
trimethylammonium iodide.

5. 2-(2-Heptyl-tetrahydrofuran-5-yloxy)-ethyl

trimethylammonium iodide.

6. 2-[2-(3,4;S—Trihethoxyphenyl)—tetrahydrofuran—S—
—yloxy)—ethyl trimethylammonium iodide.

7. . 2- (cyclohexanesplro 2~ tetrahydrofuran 5-yloxy)-ethyl
tr1methy1ammon1um iodide.

8. 3-{2-Tridecyl- tetrahydrofuran—s-yloxy)—propyl
trimethylammonium iodide.

9. 4-[2-(3,4,5-Trimethoxyphenyl)-tetrahydrofuran-5-
-yloxy]l-N-methyl-N-ethyl-piperidinium iodide.

10. 2—(2—Tridecyl-tetrahydrofuran—S—yloxy)-ethyl

trimethylammonium bromide, cis and trans isomers.

11. 6-(Z—Hexadecyl—tetrahydrofuran~5—yloxy)—héxyl



18. 3-(2- mfuran 5-yl oxy) - 2-am no- -propionic acuj.f
nmet hyl ester. ‘& tetrahydrofuran 5-yl'oxy) - hexyl  4- phenVT
-pyridini um chl \f\\m ans isoners. 20. A process for the -
preparation of ettrd-hydro uran derivatiwe, according to claim1, the.
process conpri si ng reacting a conpound of the general forrmula Il wherein R
and R are as defined inclaiml wth an excess of up to 10% of a
conmpound of tha geneieh E016Ede HOP 1 ah@BLhRECE BoReks . precursor of A
cont ai ni ng -28- a secondary or tertiary nitrogen atomor a hal ogen atom
and, if B contains a secondary or tertiary nitrogen atom then quaternizing
or sal i fying Xhe reaft(DriexpliutetrahydfoBucant8i-pioxg)hakagan thabesl iukhen
treating the hT &A% éon product with a conpound containing a secondary or
tertiary nltrogen atom 21. A process according to claim 20 in
which the reaction is carried out at amnbient terrperature in an
aprotic solvept in I (o] . A
process accordi ng to3 cf ai Jgﬁgﬁgnmﬁ cggt gh g%g?lﬂgago vg%gtiyg Pgﬂ?ﬁ

t et rachl ori deRYxhdin iy foredidde or di net hyI sul phoxi de.

14. 6-[2-(p-Trifluoromethylbenzyl)-tetrahydrofuran-5-

~yloxyJl-hexyl quinolinium chloride.

15. 2—[2—(o-Chlorophenethyi)—tetrahydrofuran—s—yloxy]—

o/
-ethyl trimethylammmonium iodide.
16. Methyl _ 3—[(Z—éicosyl-tetrahydrofuran-s-yloxy)—
-methyll-pyridinium iodide. -
17. N—[3—(2—hexyl—tetrahydrofuran—S—yloky)—Z—ethoxy—
-propyl] N-methylpiperidinium oxide.
18. 3—(2-Hexadecyl-tetrahydrofuran—5—yloxy)—2-amino?
-propionic acid methyl ester.
19. 6-(2—HexYl—tetrahydrofuran—S—yloxy)Fhexyl 4-phenyl-

-pyridinium chloride, cis .and trans isomers. \/

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

reacting a compound of the general formula II
R ’
' _ _ II
R? o

1 . . .
wherein R and R are as defined in claim 1 with  an
excess of up to 10% of a compound of the general formula

HOA or HOB wherein B is a precursor of A containing



23.

1:§'pharnaceutical composi tion conprising a tetra- hydrofuran

derivatTtve accordlng to any of clains"1l to 19 in adm xt un '
phar maceut’i cal | y acceptabl e diluent or carr |2e8r L“ﬂl““ I“" "Ill || IIII
. * (A L M S * -

a secondary or tertiary nitrogen atom or a halogen atom
and, if B contains a secondary or tertiary nitrogen atom,
then quaternizing or salifying the reaction product, or if
B contains a halogen atom, then treating the reaction
product with a compound containing a secondary or tertiary
nitrogen atom.

21. A process according to claim 20 in which the
reaction is carried out at ambient temperature in an
aprotic solvent 1in the presence of p-toluenesulphonic

acid.

22. A process according to claim 21 in which the aprotic
solvent is <carbon tetrachloride, dimethylformamide or

dimefhylsulphoxide.

23. A pharmaceutical composition comprising a tetra--
hydrofuran derivative éccording to any of claims 1 to 19
in admixture with a pharmaceutically acceptable diluent or

carrier.




