2268742 TI TLE Tetrahydrofuran derivatives DESCRI PTI ON The invention rel ates
to N-derivatives of (phenylethyl-[err]-ol}] amine, their processes of 5
preparation, and pharnmaceuti cal conpositions based thereon. These producﬁ_

are agoni sts of [eLz é g ety eceptors. The invention provides a
N-(2,4- or 2.5-dis 2 gm hydr of uryl al kyl) -
N- (phenyl ethyl-[err]-ol) am ne derivative, undera racenm c or enantioner

form of general forrmula I [err] 10 wherein - R represents a straight
or branched al kyl group conprising from1l to 10 carbon atons; an heteroaryl
group, a phenyl radical or a substituted phenyl radical of the formula
[err] in which-the radicals [err] independently represent a hydrogen atom
a 15 hal ogen atom an al koxy radical conprising from 1 to 5 carbon
atons, or an al kyl sul phonyl radical conprising from1l to 5 carbon atons; -
nis from1l to 10; and pharmaceutically acceptable salts thereof. Such
salts are for fromorganic or mneral acids, such as hydrochloric,

hydr obr om c, huric, fumaric or nmal eic acid. -2- The state of the art
may be il | ustTie&rahydrpf@rant dativlaiwest Application No. 2230775, British

Pat ent Application No. 2140800 and European Patent Application No. 422889;
said patent applications refer to ether-Ilike conpounds, with an ether bond
i nstead of tBESCREFIEPNchai n of the conpounds of the invention. The

i nvention al TheRh PR BALRril AivesT (BheRALMy-B0019 anind, théin Pretesded N
deri vgtl ve of the general fornula 1, the _gr ocesg co ans_.l ng .
preparation, and pharmaceutical compositions based thereon. These products are agonists

of B-adrenergic receptors.

The invention provides a N-(2,4- or 2,5-disubstituted tetrahydrofuryl alkyl)-
N-(phenylethyl-B-ol) amine derivative, undera racemic or enantiomer form, of general

formulal

o

R 5 |
\Z(}(CHz)n —NH—CHZ-—?H—@-OH

4 .
OH CH,0H I

10 wherein .
- R represents a straight or branched alkyl group comprising from 1 to 10 carbon
atoms ; an heteroaryl group, a phenyl radical or a substituted phenyl radical of the
formula {

R"

~ in which the radicals Ry, Rz, Ra, R4 and Rs independently represent a hydrogen atom, a
15 halogen atom, an alkoxy radical comprising from 1 to 5 carbon atoms, or an
alkylsulphonyl radical comprising from 1 to 5 carbon atoms ;
-nis from 1 to 10;
- and pharmaceutically acceptable salts thereof. Such salts are formed from organic or
mineral acids, such as hydrochloric, hydrobromic, sulphuric, fumaric or maleic acid.



condensing a 2-substituted (4 or 5)-benzyl am noal kyl -t etrahydrof uran
conpound of the general fornmula 11 R [err] wth nethyl

5-bronpacetyl -salicylate Ill ‘in a solvent in the presence of an organic
base. reducing the resultant conpound of the general forrmula IV [err] with
a hydride as reducing agent in a solvent under an inert atnosphere, and
debenzyl ating the resultant conpound of the general formula V [err] by
catal yti c hydrogenati on. The condensation reaction is preferably effected
in a protrhe sk We e ars nedy besilidsmaed by Britjsh Batate ApplicatioraMet 3230773, dBritishe

Cenmor ot SAER, AP ReAHoR A 1140800 Hod PlRean el R “&Hgﬁ?"rﬁ’t R AR F
mi xt ur edhppllcatlbns téfeh cairether-Tike doypoirnids, uxig agnt;thmg @‘Em?ﬁnof)t%q f(t@Hv)n

mi ni um hydride. For the reduction, an
ct nor oal <L oL A SR of i Tniidp, T 1T Y 'S pref

et her eal ofuran or diethyl ether is preferred. The
reducti on may proceed for 2 to 8 hours at a tenperature of fromO[err] to

room t eNgge 3hikrtion also ?rovﬁ%@ acﬁ\{)éésh’tfblc tHRystepaanan | 'o‘t)fa tettalydrofras derivdiive

debenzyl ation Is erformed at from2 to 5.5 bar, at a

t enper at @félleogenﬁaérf?fm%{’t%ﬁﬁ%ﬁﬁoé"wﬁ‘%[err] f or 10 mnutes to 5 hours:

the cat alcygdensin §san2taiaka/tu{eqr(4] 0P 15)Behfylaminoslkpl-etrahyddfirah adimpound ofhte R
represents ‘a Bf,li group or a phenyl group substituted by one or nore
ben

hal ogen &F% OFWB zylation is effected by hydrogenation over platinum
dioxide at 4 to 5.5 bar_ at r(pomterrperature for 10 to 30 mnutes. In

anot her preferred enbodt en R re ePﬁs an al kyl group or a phenyl
group substituted by one o Céwqm&/ ar Ryl gul phonyl  groups, the
debenzylation is effecte y hydrogenation over palladium carbon at 2
to 3.5 bar. -

with methyl 5-bromoacetyl-salicylate III in a solvent in the presence of an organic base.
reducing the resultant compound of the general formula IV

RN,
L—(CHZ)n-T’-CHg-CO OH

CO.CH, IV

with a hydride as reducing agent in a solvent under an inert atmosphere, and
debenzylating the resultant compound of the general formula V

0
R’ |
CH,Ph OH

CH,0H V

by catalytic hydrogenation.

The condensation reaction is preferably effected in a protic solvent, such as
dimethylsulphoxide, or in acetonitrile. The organic base is suitably triethylamine. The
reaction may be performed at a temperature of from room temperature to the boiling point
of the reaction mixture for 2 to 18 hours.

The hydride ‘used in the reduction of the compound IV is preferably lithium aluminium
hydride. For the reduction, an ethereal solvent such as tetrahydrofuran or diethyl ether is
preferred. The reduction may proceed for 2 to 8 hours at a temperature of from 0°C to
room temperature.



The above preparation process is illustrated by reaction scheme 1. The cis
and trans isomers of conpounds of the formula | can be obtained either by
preparative HPLC of the racem c conpounds, or starting fromcis/trans

i somers of internediate conpounds. These conpounds can be separated at
different stages in the synthesis, padticul arly when R stands for an aryls
radi cal . Each of the cis and trans conpounds is a m xture of two

' i ch b bt d ric synthesis. The bronoketone
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i nt eger of from1l to 7. Finally, the invention provides a pharnaceuti cal
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The bromoketone III can be obtained by a Fries rearrangement of the phenolic ester of

methyl salicylate, followed by bromination of the methyl ketone.

The starting compounds II are new compounds and may be obtained by various ways
according to the positions of the substituents and the number of carbon atoms n in the
alkyl chain. Benzylamine can be condensed with a cyclopentyl heterocycle substituted with
a haloalkyl, or a corresponding mesylate of the alcohol.

Various processes for the preparation of the starting compound II are illustrated in reaction
schemes 2 to 6. Reaction schemes 2, 3, 4 and 5 illustrate the synthesis of the starting
compound II with a 2,5-disubstitution wherein n = 1, 2, 3 and n > 3 respectively:
reaction scheme 6 describes the synthesis of the starting compound II with a

2,4-disubstitution wherein n = 1. In reaction scheme S, n' represents an integer of from 1
to 7.

Finally, the invention provides a pharmaceutical composition comprising a tetrahydrofuran
derivative of the general formula I as above defined, in racemic or enantiomeric form, or
a pharmaceutically acceptable salt of such a tetrahydrofuran derivative, in admixture with
a pharmaceutically acceptable diluent or carrier.
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H 1 2,5- H [err] . [err] 1 b 2,5
[ert] [err] S d H
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H “~H le 2,5- F H H 1
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[err] &err] [err] 2,5- ar

3 k [ er An the description Qféhp]preparatlopmrpqess of any ftgmn]g compounds Il as xllustrated
% i 4- - ldelow and {n%i'é Ypecifically[vfenl R sta[nﬁﬁ or a subl_sltltuted phtnyl radléal a lerttoeg‘lesss

H
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2. 5-posi ti on \gifférem substitfents fdLgOEHvALE 6f Al Tigs bonveatieh, followed tiiBughouf, 3¢ as
the preparati conmpound 1| erein R = arvl 10
5-aryl - 5- hvdr 82Y9¥&nt ene - group conpounds 1 The al dehydes used are in
gener al cormerci al . For the preparation of conpound 1 g, the al dehyde was
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2,5- H CH30 CHs0 CH50 H 3 j
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2,5- H CH:0 | CH:0 | CH0 | H | 7 1
2,4- H CH3O CH30 CH50 ‘H 1 m
2,4- Cl H H H H | 1 n
W
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t - =
ocess according to reaction scheme 2. for the preparation of co und II

wherein R = arvl

10  5S-aryl-5-hvdroxy-pentene - group compounds 1

The aldehydes used are in general commercial. For the preparation of compound 1g, the
aldehyde was obtained starting from iodovanilin according to the method of A.S.
Thomson (Tetrahedrom Letters, vol. 31, p. 6953, 1990).



After the usual workup, the residue was purified by flash chronatography
(l'ight petroleum/ ethyl acetate 80:20 then 70:30) to give the alcohol 1 as
a viscous product. Conpound [err]: Rf = 0.37 (EP/AcOEt 80: 20) Compound | b:
[err] = 0.43 (EP/ AcOEt 50:50) 10 Compound [err]: [err] = 0.39 (EP/ AcCEt
50: 50) Conpound [err]: Rf = 0.55 (EP/AcOEt 95:5) Conpound el Rf = 0,35
(EP/[err] 90:10) Conpound [err] : J[err] = 0.23 (EP/ AcCEt 90:10) Corrpound
[err]: [err] = 0.27 (EP/[err] 70:30) 15 -°The al cohols all show in 1H NMR
(100 MHz, [err] TMS, [err]), the follow ng signals: 5. 8 (m 1H, CH=CO,; 5.0
(t, 2H, C—[err ); 4.6 (t, IH [err]); 2.1 _(2m 4H [er

2-aryl - 5- i oddieERGHion; was casTied erur r argepodp %ﬁﬁma@sreemtgbwmjfrgmrmg on
of al cohol sé?ﬂfnm)w)ubfora&&nehe @hd Qtfl 80 fitAol} Of thagiiesitih Gh té8hyfofuran

1., S S 4 A it T oL ok A s

t enperature temﬂeﬁmré (The stivrén| ﬁlliham&nﬁal fot ﬂ%unmﬁdadﬁﬁhhﬁkﬁﬁelhﬁb hé‘ncﬁ&@ 7

s asieq, Ah AR RN I iurh gL e RN Vil st

chr omat ogr aphfter( theghsuap evorkbiputhe/ residug| was pnaﬁedab)' Mash ruhrorﬁﬂtogﬂiphyo(lig&t

he ci s and e o heRal 4 et 1030010 s dtela) s ¢ WeqiBftodifi 2, 25

Rf (trans) £®nmll‘dERfAd1]30§5(5?/PG@ﬁi§Q¥?&)[err] : [err] (crs) 0.29

(trans) = 0.Cgm n%&PdAI%CEtRmOQ%)f(E rr]: [err] = 0.39 (EP/ Ac CEt
80: 20) 30 ound [err rac)_ = 0 0 (EP/ AcOEt 95: 5) Conpound
[err]: ?@W“ddc?,a R = 239 (EV/ ME t30§50)5 (EP/ AcOEt 90: 10) Conpound

[err]: Rf ((L‘@ﬁboundqd48 REPOAS CEP/AAOENSISR (cnferr]): [err] = 1600; [err]™=
1120 -8 ~compound 1.: R¢=0.35 (EP/ACOE! 90:10)
Compound 15: Rg=0.23 (EP/AcOEt 90:10)
Compound 15 : R¢=0.27 (EP/AcOEt 70:30)
15  The alcohols all show in 1H-NMR (100 MHz, CDCl3, TMS, 8), the following signals :
5.8 (m, 1H, CH=C); 5.0 (t, 2H, C=CH3); 4.6 (t, 1H, CHOH); 2.1 (2m, 4H,
CH»-CH)).

2-arvl-3-i ethy]-tet rofuran -

A stirred solution of alcohol 1 (71 mmol) in 250 ml of ether and 70 ml of water was
20 cooled to 0° C. 8.9 g (1.5 equivalents) of sodium bicarbornate (NaHCO;3) were added
by small portionwise. The mixture was allowed to warm to room temperature and stirred
overnight. A solution of sodium thiosulphate (10 %) was added. After decantation and
washing, the organic phase was dried and concentrated. The thus obtained residue was
purified by flash chromatography (light petroleum / ethyl acetate 80:20 then 30:70) to
25  yield the compound 2 as a mixture (yield about 80-85 %). In some cases, the cis and
trans isomers may be isolated.
Compound 2,: Rg(cis) =0.25 R (trans) = 0.31 (EP/AcOEt 95:5)
Compound 2y,: Rg(cis) = 0.29 Rg (trans) = 0.35 (EP/AcOEt 70:30)
Compound 2. : R (rac) = 0.39 (EP/AcOEt 80:20)
30 Compound2s: Rg(rac)=0.70 (EP/AcOE! 95:5)
Compound 2.: R (cis) = 0.36 Rg (trans) = 0.45 (EP/AcOE! 90:10)
Compound 2¢:  Rg(rac) = 0.48 (EP/AcOEt 95:5)
IR (cm-1) : vc.0.c = 1600 ; vocus = 1120

O



:[err] , characteristic signals: Trans conpound: 5.0 (m 1H, [err]); 4.3 (m
1H, [err]); 3.3 (m 2H [err]); 2.5- 1.7 (m 4H, [err]) C's conpound: 4.9
(m_1H, [err]); 4.1 (m 1H [err]). 5 When the phenyl radical is
substituted by one or nore al kyl sul phonyl groups t he synthesis of conpound
I hﬂy be perforned through: the intermedi ates 3 a4 as shown in reaction
schenme 2.

2- (3" -met hoxy-4' - propyl oxy-5' nethvlsulphon?l-phenyl) 5- hydr oxynet hyl
tetrahvdrofuran 3 10 A solution of anhydrous mchl or operbenzoic acid
(mCPBA) (14.7 g, 85.2 mmol) in 100 ml of dry dichl oronet hane was added
slowy at O er'HENMR §1000Mitz, 6P@s THMS &), q’lﬂ!tac&nstmlﬁgnels :al cohol "1g in 200 m

o annlovs, dGh) pBLRRSs oL (A" H2% FTHTFHIERD 2 BRI ERRIR: 4.

After decant atlib(m, #He Gig&H2 phase was washed wqth 1N 15 sodium

hydr oxi de sol fy.y @ ter elimnation of the
sol vent, the ;tgg%gmﬁgﬁgswo%{}gﬁie{g%v&émglu&hf ied on a silica gel colum

(el uent [err]/I\/EO—I 98:2) to give a viscous product (5.12 g, vyi eId 70 9% .
TLC K 9 4%&3*@&@854#%%&%21[5 >ﬁu€€dﬂ)6r6ﬂe)or fn%i'é’ bikvisaPsHony] lgfoups, The

1310 20 [err] {he”g{h aracterl s |c si-gnal s
5 (m 1H H) syath381§ af compoung If mpy bspsrfemedz roygh the }mergleélacgs ad 4 psy
Mesvl ate of  in reaction scheme 2.

2- (3" -nmet hoxy-4' - propyl oxy-5" - net hyl sul phonyl - phenyl ) - 5- hydr oxynet hyl
tetrahydrofuran 4 The nesyl ate 4 was obtai ned by action of nesyl chloride
(MeSCC1) on t I2e(3caretmxyed ﬁpyléky-iiﬂgethslsuﬂm' Yiephienph)+3-hydrestymeathyln t he

f o+ owi ng steQ! 'l;llvgr f.! %Eré] 0.54 ([err]/MeOH 95:5) [err] NWVR (100 MHz,
[err], TM5,[e 3H, [err] and [err]).

2- aryl 5- benzyl am nonet hyl - t et r ahydrof uran - group conpounds Il A sol ution

of benzyl agi ney (HiuRBH ot 3hANires AiehiBidgafbentbR dd (HECRBAS14MY B5Y midd) in

100 ml of dry dichloromethane was added slowly at 0° C to a solution of 6.3 g

(21.3 mmol) of alcohol 1g in 200 ml of anhydrous dichloromethane. Stirring was
maintained at room. temperature overnight, then a saturated solution of sodium
thiosulphate was added. After decantation, the organic phase was washed with 1N

15  sodium hydroxide solution, then with water, and dried. After elimination of the solvent,
the residue thus obtained was punﬁed on a silica gel column (eluent CH,Cl,/MeOH 98:2)
to give a viscous product (5.12 g, yield 70 %).
TLC : Rf = 0.43 (CHCl3/MeOH 95:5)
IR (cm-1) : vou = 3500 ; VCH3s02 = 1310

o ' 20 !HNMR (100 MHz, CDCl;:,_, TMS, 8), characteristic signals :

5 (m, 1H, H») ; 4.3 (m, 1H, Hs) ; 3.8 (m, 2H, CH>OH) ; 3.2 (s, 3H, CH3S0>).

tetrahvdrofuran 4

The mesylate 4 was obtained by action of mesy] chloride (MeSO,C1) on the compound
25 3, and used without purification in the following step.

TLC : Rf= 0.54 (CHCI3/MeOH 95:5)

1H NMR (100 MHz, CDCl3, TMS, 8) : 4.3 (m, 3H, Hs and CH2OMes).



mesylate 4 in 200 mM of anhydrous acetonitrile was refluxed for 5 hours,
then evaporated to dryness and taken up in 250 ml of chloroform After
washing with water 5 and drying, the solvent was elimnated. The thus
obt ai ned residue was purified by flash chromatography (eluent CHCl[err]
then CHC[err]/MeOH 95:5). The am ne was obtained in a yield about 70-759%
Conmpound [err]: [err] (cis) = 0.16 Kf (tr7ans) 0.22 (AcOet) Conpound
l1[err]: Rerr] (cis) —015 Rf (trans) 0.24 (CHC err]/MeOH 95:5) 10
Compound Il[err]: R[err] (rac) = 0.28 (CHCI[err]/I\/EO—I 95:5) Conpound
I1[err]: Riegr (a 4 42 Cl _ ; Coppgund | 1[err]
Rlerr] (cis)=2G=4 F ' X HEH™-e T

. . RoERdSH. 4) oo d
I1[err]: Rerr] (rac)—O 25 (AcCEt) Corrpound II[err] R[erri (rgg;)un 0. 25
CHC1 / 0
E:DCl[ Eare;]r] qﬁl\/gghﬁer r% Ealqyﬁa’cg gh eegp ]Vca)senés )[ ng[éth%ﬁggégﬁ]@uﬁ" ‘8‘ I?{Hz
1H, Herr]); m4$)3a(em¢l m-r’opi[m;lr of )anhgdgn|(sdace2¢mtrﬂ|¢:|-1pgg sefluxeal fox & homes, then

CHerr]N. gGﬁ?%gdgrlﬂgnesg and ?iﬂéenw m?S@rrﬁl] of ché}» . Adter vgéiaﬁ‘{g ﬁ%wa@

The enant I oner Cl.S) oun tr ans) t al ned

separ at el fansdrying, th?rﬁoé‘@pbWéii aldmanated. Thedhus ohtain fe&NéICQ‘("cSrMF by flash

respectivel yehr8matdighd (ﬂﬂ@nt&fﬁCQ{'ﬁ'ﬁenr@%@FﬂMem{ 95:5 R THe afHind wad oblatheBiRGESS
as descri bed apove 1) Preparation of conpound Il). Said enantioners

of conpound Yielsabpu ~“3%0obt ai ned by oxydation of the 25 corresponding
al cohol 1 foCbmpeindi, asnm)rdowednp(tuansp 2042 ¢(xcDE9ati on. The synthesis

of such enanjioners,i.s. h u |1 ed 1l b according
to the foll o&P QESS&/@:SQ @&5 ﬁﬁﬁﬁg\ °t’?éﬁhw3’ﬁ§° ngl
5'-tri netmoxgzpinpmydcpué pRpfracion@.2 8. (EHGI3/MaO95:8) cohol | b (4 mml) in
CHerr]Cl[er wa ed ure 30 of pyr|d|n|um
chl orochromaFémﬁm@l)I §f§g§| u(r)nqgg ?’dgﬂ"%’%ﬂmm and ceI | te (1.5 g) in
Anhydr ous Qﬁemp?@qléer]ll(@lsﬂaoaé oRcltianshs 025 (CHERMEROBHS: ¢ The
reaction m xtg{npomngl I RYFF%)EQ’ J9Qedmyperature and stir red for about 4
hours (folloped bXndh rac) = 0.25 (CHCl3/MeOH 95:5)
15 IR (cm1):vny=3300

1H-NMR (100 MHz, CDCl3, TMS, d), characteristics signals :

Trans compound : 4.9 (t, 1H, H2); 4.3 (m, 1H, Hs); 3.8 (d, 2H, NCH29) ;

2.7 (d, 2H, CH2N).

Cis compound : 4.1 (m, 1H, Hs) ; 2.8 (d, 2H, CHaN).

20  The enantiomers of compound II(cis) and compound Ii(trans) may be obtained separately
from the corresponding enantiomers 2(cis) and 2(trans) respectively, or 3(cis) and
3(trans) respectively, according to the process as described above (cf. A-1) Preparation
of compound II).

o)

Said enantiomers of compound 2 or 3 may be obtained by oxydation of the
25  comesponding alcohol ] followed by asymmetric reduction and cyclisation. The svnthesis
of such enantiomers is hereunder illustrated for the compound 1llp according to the

following successive steps 1' and 2'.

Step 1': 2-(3', 4, 5'-trimethoxyphenyl)-5-pentanone

A solution of alcohol 1p (4 mmol) in CH2Cl» (3 ml) was added dropwise to a mixture
30 of pyridinium chlorochromate (1.5 eq.), sodium acetate (0.04 eq.) and celite (1.5 g) in
anhydrous CH2Cl; (8 ml) at 0° C under nitrogen atmosphere. The reaction mixture was
allowed to room temperature and stirred for about 4 hours (followed by TLC). The



- 8 - insoluble materials were elimnated.by filtration. The filtrate was
evaporated and the thus obtained.residue was“purified by flash

chr omat ogr aphy (EP/ AcOEt 70:30), to give the ketone as a white solid (yield
81 % . Melting point: np = 64[err] C TLC Rf= (0.6() (EP/AcCEt 1:1) 5 .IR
(crr[\e’rr]) VCO = 1680 [err] = 1590 [err]-NMR (100 MHz, CDJ err], TMB,

[err]): 7.3 (s, 2H"0); 5.9 (m 1H HCO; 5.1 (m, 2H =CH2); 39(s 9H,
[err]): 3.1 (m 2H -C(O-Cf€r]): 2.5 (q, 2B- CHIHE=) Step 2': 2-(3' 4
5'-trinmet hoxyphenyl)-5-(-)-hydroxypentene 10 This step was perfor med
according to Bromm H C., J. Og. Chem 50(, 5446 (1985). A solution of (-)
DI P chlori de ([issoldbi€ Warialli were plimiratstothofilvdations Fhiedjitrate. wiasyaporaedaant Wk s

T (a5 m) at DR eaitserdsrerriedy et Wipdberphe Wptat {0k bk me
r.ﬁﬁ? gg;n;;a;géurletqn?g;sml:te\iﬂ:;ld;(?e? ghte). The sol ven:a vvaf evgpor dt ed and the
_Eji et hyl et hanol iﬁ?lHﬂgd’Q'"ﬁ ‘8P T 6\*@? Mdh?ﬁdng?%gﬁﬁﬂﬁtlez)n t he insol ubl e
material was filRt@emet) vid =ar(£8mya§j1ed5\9()t h pentane. Elimnation of the

filtrate gave urified by flash chronmat ograph
( EP/ AcCEt g3 1) qt%l"g‘?géﬁ%‘?m%% &H 'CONOl pl eld 65 0/3/ TLC. [err] = g 32 g
(EP/ ACCEt 2: 1)7 3ds. 2He )]s JQs(zn.elf(icHQf@)r:r]S,l (mg2Hy/+QHd 2t 3.9e. $H) OCH3) ;

al cohol may be I Agd ot as descri bed above but by
using (+) DI PClBOPnIgt egd %@Pcﬁ% g)(é'[er’ﬁ +3§ 49 (CHCl[err], (0.9 g/100

m ) The conpounds 2b(+) trans and 2b(-) trans may be obtai ned accordl ng to

t h\:-f process as 2. gng- |5b§ﬂ-n@¢hg,y heAyl- S ,’@p&,&n@f conpound 2),
g LR melsgobgenors (s iy 0 B
m ) Conpound 2b(-) trans [err]—- 46 (CHCl[err], 18g/109 m ) The
o The process ageion Got) HIE SHaBis 6 chidrbGtortRicaiprd P bhFel o0t Lanklin
1), starting fanbydrohe TEFpEdpml)awvas added dropwise to a solution of ketone (31.8 mM) in dry
THF (45 ml) at 0° C under stirring. The mixture was allowed to warm to room
temperature and stirred overnight. The solvent was evaporated and the thus obtained
15  residue was taken up in diethyl ether and diethylcthanolaminé (2.2 eq.) was added. After
30 minutes, the insoluble material was filtered off and washed with pentane. Elimination
of the filtrate gave a viscous product which was purified by flash chromatography
(EP/AcOEt 3:1) to afford the (-) alcohol (yield 65 %). |
TLC : Rf= (.34 (EP/AcOE!t 2:1)
20 f[a]p23=-32.6 (CHCI3, 0.82 /100 ml)
t The (+) alcohol may be obtained according to the process as described above but by
using (+) DIPCI instead of (-)-DIPCI.
[a]p23= +30.49 (CHCl3, 0.9 /100 ml)

- The compounds 2y,(+) trans and 2p(-) trans may be obtained according to the process as
25  described above (A-1) Preparation of compound 2), starting from the appropriate
alcohols 1u(+) trans and 1y(-) trans respectively.
Compound 2u(+) trans :  [0}p23= + 47.05 (CHCl3, 1.27 ¢/100 ml)
Compound 2p(-) trans :  [&]p23= - 46 (CHCl3, 1.8 ¢/100 ml)

The compounds IIy(+) trans and [Ip(-) trans may be obtained according to the process as
30 described above (cf. A-1: Preparation of compound II), starting from the appropriate

compounds 2(+) trans and 2p(-) trans respectively.
Compound ITp(+) trans :  [a]p23= + 34.545 (CHCl3, 2.2 g/100 mi)



conpounds 2b(+) trans and 2b(-) trans respectively. Conpound Il[err](+)

trans: [err]= + 34.545 (CHCl[err], 2.2 g/100 m) -9 - Conmpound
l1[err](-) trans: [err]=- 35.1 (CHCl[err], 2 g/100 m) A-2) Process for
the preparation of conpound Il wherein R = heteroaryl

2-(4' -pyridyl)-5-hydroxy-pentene 1 This conpound 1 was obtai ned as ~/
descri bed above and purified by flash chromatography 5 (eluent: AcOEt) to
yield a brown oil (60 %9 TLC R = 0.19 ¢(96OEt) IR (cnmerr]) [err] = 1620
and 1590. [err]-NVR (100 MHz, CDCl[err] TVMS, [err]): 85 (m 2H, [err]);
7.3 (m 2H, Haromatic) ; 5.8 (m 1H, HC—) . 5 (m 2H C=CHerr]); 4.7 (t,

%H(4C'_|[C)];3i d;% %’% a%.ﬂi{réﬂ% SZ‘FJéﬁydr%f ﬁ?&“@m sm?:(gn ound was obt ai ned

fromthe correspondl ng al cohol 1, as descri bed above, and purlfled by flash
chr omat ogr ap, . : - (/ Q 42 . Rf = 0.22
(EP/ AcCEt 307 B f T]). [ X r] 1
[err]H-NVMR (100 MHz, CDCI[err] TNE, [err]) 8.5 (m 2H [err]); 7.3 (m
2H, 2H ar om(dbpyridyli-Sihytitbxypemtedalt 4.3 (m 1H Herr]); 3.4 (m 2
CHerr]); 2.5-12.7 (m 4H, CHerr]-CHerr]).

2- (4" -pyrid benzyl am n math etra ofu S am ne was
obt ai ned frﬁh%’t?@‘mnfld-s %ﬁéﬁﬁ §°G B‘l“? ya%&é‘i"%%fﬂl’l?)f i ed
by fIash;chl(aﬁaﬁtog!(a]mytdﬁéluemro@kﬂ@ﬂ[(ﬁm% Y MeCH 90: 10 then 80: 20 and 70: 30).
TLC. Rf = ( 70:30). A-3) Starting conmpound Il wherein R
= al kyl The‘lj‘g% gH %@Q‘éﬁs}'or the preparation of the conmpounds L 2 and
11 respect i RI(gm~Yr:o/pgfine PE6F00amdekf90n t he sane conditions as descri bed v
above (cf. AHLNMR (100 MHz, CDCl3, TMS, 8): 8.5 (m, 2H, HgN); 7.3 (m, 2H, H

aromatic) ; 5.8 (m, 1H, HC=); 5(m, 2H, C=CHai); 4.7(t, 1H, CHOH);

10 1.9-2.2 (m, 5H, OH and 2CH»).

5_(4'-DvEi e —tet

This compound was obtained from the corresponding alcohol ], as described above, and
purified by flash chromatography (eluent EP/AcOEt 30:70 then 20:80) (70 %).
TLC : Rg = 0.22 (EP/AcOEt 30:70)

15 IR(cm}): Vpyridine = 1600 and 1560 ; vc.o.c = 1050
1H-NMR (100 MHz, CDCl3, TMS, 8): 8.5(m, 2H, HyN); 7.3 (m, 2H, 2H
aromatic) ; 5 (m, 1H, H3); 4.3 (m, 1H, Hs); 3.4 (m, 2H, CH)l); 2.5-1.7 (m, 4H,
CH>-CH»).

3

2.(4'-pvridv])-3- aminomethyl-tetrahydr:

20 This amine was obtained from the corresponding corripound 2. as described above, and
purified by flash chromatography (eluent CHCl3/MeOH 90:10 then 80:20 and 70:30).
TLC : Rf = 0.40 (CHCl3/MeOH 70:30).

-3) Starti d ]Il whereinR = a

The successive steps for the preparation of the compounds ], 2 and Il respectively, are
25  performed in the same conditions as described above (cf. A-1).



:10 - B) Process for the preparation of the starting conpound I

di substituted in the 2.5-positigons with n=2 B-1) Process according to
reaction schene 3, for the preparation of conpound Il wherein R = aryl 5
2-aryl - 5- cyanonet hyl -t et r afiydr of uran - group corrpounds 5 A mxture of

2- &F—\jl -5-iodonet hyl tetrahydrofuran 2 and potassiumcyanide (1.5

equi valents) in 20 m of dimethyl sul phoxi de was heated at 80[err] C for 3
hours. After cooling, 30 m“of brine was-d@ded and’t he product was
extracted with ether. The elimnation of the solvent |eaves a residue which
crystallized or V\:hl ch vas purlfled by 10 chrorrat ography on a sr | i ca gel
colum (el ue) PprodesSfor SthesPréparatiof ting gR 1 € 1 SUIBS ~
a yield of the rd g O ZS Q ound [err] (CIS) = 0. 32 Rf (trans) =
0. 38 (EP/ACOM%"@@'%M (cis) 0.34 Rf (trans) = 0.41 :
(EP/ AcCEt. 40: 60) Conpound 5h cis ‘and [err] cis are viscous corrpounds

- Conpound 5[ en » ormpedfd’
1H NMR (100 Jlb aL: ‘Id] igecliof's Ei‘c %aagcf?me(s cglsaraglogﬁ%frlst:m ransII
conpound : 5.whefeip Rislars{ err]); 4.5 (m 1H, H[err]) 2.7 (m 2H,
CHerr]CN. Cs conpound: 4.9 (m 1H Herr]); 4.3 (in, 1H Herr]).
2-aryl-5-([ery]-ap no-ethyl,) - of N conpounds 6 20 The
reduct i ongof £s: é} ik Bu' gv"j\ﬁ;“?’ bam%&ﬁgb?%:% equi val ents) in THF
at roomtenperature. After hydrol ysi s in basi c conditions, the product was

extracted wt rﬁmu?xreot)f’ r-,rgl Sqoﬁggx aﬁﬁjd‘f@ﬁ&ad"’asaﬂ gmagﬁhﬁﬂcyﬂrhée

i | t ficat |
e Ol ens o B ) o dosbsto i o b ?%bgwbédmm

88+19:1) 25 ¢ Qﬁﬂ%‘;yﬂ‘i’nl%ﬁbﬁﬁe wasadded ahd thé p¥5dudf\’fwa(st é)ﬁfﬂi:ied=w‘ikh3éther The
(CHC1l[ err]/ Me

: 100
MHz, CDCI [ er refimigggon ?%&F]S? Veﬁﬁeé\t‘*ﬁﬁg{%& L‘%‘%Wﬂfé‘ Wéﬁée"c g’iﬁh Vs, “éﬁwgr
Herr]); 14.3 d}m;miidgréﬂ[h@'r o1 )a; silcd géincoliin Ehfent HPYAcQES 36m0pd1¢nd40 ) rhen

tH Herrl); compo(mis } were g&amla& in a yield of the order of 70-75 %.

Compound 5, : Rf (c1s) 032 Rg (trans) 0.38 (EP/AcOEt 70:30)

| Compound 5;: Rg(cis) =0.34 R (trans) = 0.41 (EP/AcOEt 40:60)
Compound 5y, cis and 5 cis are viscous compounds. Compound 5; trans :mp: 98-100°C.

15 IR (cml): vcan = 2240

IH-NMR (100 MHz, CDCl3, TMS 8), characteristics signals :
Trans compound : 5.1 (m, 1H, H3); 4.5 (m, 1H, Hs); 2.7 (m, 2H, CH2CN).
Cis compound : 4.9 (m, 1H, H»); 4.3 (m, 1H, Hs).

20  The reduction of the nitrile 5 was effected with LiAlH4 (3 equivalents) in THF at room
temperature. After hydrolysis in basic conditions, the product was extracted with
chloroform, dried and the solvent was eliminated. The viscous oil 6 thus obtained was
used without purification. Crude yield 80 %.

Compound 6, : Rg(cis) =0.28  Rg(trans) = 0.35 (CHCl3/MeOH/NH3 80:19:1)

25 Compound 6;: Rg(cis)=0.25 R¢(trans) = 0.31 (CHCl3/MeOH/NH3 80:19:1)
IR (cm1) vy = 3350 - 3300 S
1H NMR (100 MHz, CDCl3, TMS, d), principal signals : _

Trans compound : 4.8 (m, 1H, Hy) ; 4.3 (m, 1H, Hs); 2.9 (m, 2H, CH2N).
Ci‘s compound : 4.7 (m, 1H, H>); 4.2 (m, 1H, Hs). '



2-aryl-5-( [err]-benzoyl am no-ethyl)-tetrahydrofuran - group conpounds 7 A
sol ution of benzoyl chloride (1 equivalent).in dichloromethane was added
slowy at O[err] Cto a mxture of the amne 6 and triethylanmne (1.1

equi val ents) in dichloronethane. Stirring was nmaintained for 1 hour. After
filtration, the salvent was elimnated and the 5 product was purified o
a silica gel colum (el uent CHCl[err]/MeOH 98: 2 then 97:3) (yield 90 %.
Conpound 7[err]: Rf (cis) = O. 52 Rf (transil = 0. 60 (CHCI [err]/ MeOH 97: 3)
Compound 7[err]: R err] (CIS) = 0.50 Rf (trans) = 0.57 (CHCI[err]/MeCOH

97: 3) IR(cn{err]) [err] 3300 [err] = 1710 1 [err] NNR(lOO VHz,
CDCl[err], TRE ar < 8tisivarofs , 3 s9.7 (M 2H H a
to CO; 49(m 1H H2) ) err]NCO) Cs
conpound : 4.8 (m 1H, H[err]) 4.2 (m 1H, H[err]) 2- aryl 5-(

[err] - benzyl #Avsolotier b&ben)zoyle&maﬁdd(loéqu’ ﬁalent) i Qi¢hAlorOrERANE vakladdéd slowly at

Co d II bt dycti th L

un(rjrg(r)upefs 1 ux Y e O neg i %&gdgﬁ?tﬁﬂag’d“‘b@qcm‘ﬂﬂy%}'&dﬂ@l%err NEj ca

%gl col grmI Eélu w@t—lﬁhimam]:d forehhaiiCAfter fil trddiontititSsolyent was! efintihared and tl?@)
oun

Coggound :Igl [ H a %515% %ﬁur an@%“ent g@m [ errHeR@g})gb'giflg

20 |R(cn{e|90] [err] = 3300 [err] NWMR (100 MHz, CDCl[err], TMS, [err]),

princi pal si gyl Fjﬁmskg ?—F Cﬁ §, (tﬁ.ﬂfwd‘)ﬁﬁg{)m 1H, Hs);

3.7 , 2H, 1H,

ertl); a4 o )7H[ R 50 R eéa(gﬁmw@aa})ém on of

conmpound 1| \I\RQ&QH q £5500 ; 0 merplrmaryl The successive steps for the

preparatjgn q 1 respactively, may be performed as™

descri becizlts)abo%l ﬁ@@?ﬁl@ z, CBC]s, 'ﬁsﬂg , principal S1gnafs :
Trans compound : 7.7 (m, 2H, H a to CO); 4.9 (m, 1H, H»y); 4.4 (m, 1H, H;s);
3.4 (m, 2H, CHaNCO).

Cis compound : 4.8 (m, 1H, H») ; 4.2 (m, 1H, Hs).

2-aryl-3-( B- ino- -tetrahyd - grou u

15 Compounds II were obtained by reduction of the amide 7 with LiAlH, under reflux in
THF. The product was purified by chromatography on a silica gel column (eluent CHC1,4
then CHC13;/MeOH 95:5) (yield about 70 %).

Compound IIj : Rf(cis) =0.28 R¢(trans) = 0.30 (CHCl3/MeOH 90:10)
Compound II; : Rg(cis) =0.24 Rg(trans) = 0.29 (CHCl3/MeOH 90:10) -

20 IR (cm1):vNy=3300 A
IH NMR (100 MHz, CDCl3, TMS, 8), principal signals :

Trans compound : 4.9 (m, 1H, H3); 4.3 (m, 1H, Hs); 3.7 (s, 2H, NCH»9) ; 2.8 (m,
2H, CHaN)
Cis compound : 4.8 (m, 1H, Hj); 4.1 (m, 1H, Hs).

25 -2) Pro tio und II w i = eteroarvl

The successive steps for the preparation of compounds 5, 6 , 7 and ] respectively, may
be performed as described above (cf. B-1).



*12- C) Process for the preparation of the starting conpound I

di substituted in the 2.5-positjons with n=3 C 1) Process according to
reacti on schene 4. for the preparation of conmpound Il wherein R = aryl 5
2- au) 5-( [err]-dicarboxyethyl -ethyl)- tetrahydrofuran - group conpounds 8
To a suspension of sodi um hydride (1.1 equi val ent s¥isin 50 M of anhydrous
THF, a solution of ethyl malonate (1 equival ent) was added dropwi se.
Stirring was mai ntained for 1 hour at rooml2enperature.

2-aryl -5-iodonet hyl -t etrahydrofuran 2 (1 equival ent) dissolved in THF was
then added at O[err]C, and the m xture was heat ed under refl ux for 30 10
hours. After €@oPracgss for thepreparstion 3 X tém & deoph d
evapor at ed ofE ?P@g %?’ 6§Ehgy%@sl!dgssol ved in et her and vvashed After t he
usual workup, ' d by flash chromat ography (el uent

EP/ AcCEt 90: 10 then 80: 20) to afford a col ourl ess viscous orI in ayield
about 60 % - ;

ccor
70: 30) 15 ;
[err] = 1740 Bnﬂ_MBO [err] NI\/R(lOO M—Iz CDCI[err] TI\/B, [err]) prrncr pal
signals: Trans conpound: 4.9 (t, [err], H[err])_ 4.2 (m 5 H Herr] and 2
derr]); 3565,ldvyi.dlp A Einh] Bidihydrbfitad Tprdieof 0 Gs
conpound: 4 8 '

2-aryl-5-([err]-car boxy et hyI) tetrahydrofuran - group conpounds 9 An

et hanol i c sol iy qusﬁaﬁ:néfeﬁ %?%b&'imd‘)(fdﬁﬁ@ ﬁle geﬁugél ﬁiad()elm 8? aié‘%r%ra’ﬁjsd?fiﬁ a

slowmy to a solutio di este ano fter 1.
(ronosaponi f i ealufion of gyl malanatedy epivpl enrhwawdéedrctromeer frﬂﬂﬁé?ﬂsdv%‘ﬂﬁf’tﬁ‘i‘t ,

fevfpor ated tofeyyREESat :%aﬁh tte ramﬁ T’er\la%-@c?dorrg&hyldféﬂﬁhﬁﬂbﬁ%ﬂﬁ mheqewmt)
chi or of or . TABSBMFhirEELF otrs henaded ot G nieng Spempritregy s oo ppdctJebiut 0
Decar boxyli@t i (hbuwaAfteb&caﬂmg;ihbyodmmrmdglet\ms filiened dffoThesolvenk wasebapiraté® off
ont | e Xl s GBI AR Ry e ol e
[err] chel at e waspagified@ dpdlash E:ban}atagrgphm(eluem EP/AcOEt 90:10 then 80:20) to afford a

colourless viscous oil in a yield about 60 %. -

Compound 8;:  Rf(cis) =0.28 Rf (trans) = 0.31 (EP/AcOEt 70:30)

15 Compound 8 : Rg(rac) = 0.51 (EP/AcOEt 70:30)

IR(cm-1) : vco = 1740 and 1730.

1H-NMR (100 MHz, CDCl3, TMS, 8) principal signals :

Trans compound : 4.9 (t, 1H, H2); 4.2 (m, 5 H, Hs and 2 OCH2CH3); 3.65 [t, 1H,

CH(CO3Et)2] ; 1.2 (m, 6H, 2 CH3)
ot 20 Cis compound : 4.8 (t, 1H, Ha).

2-arvi-5-(B8-carboxv-ethv])-tetrahvdrofuran - eroup compounds

An ethanolic solution of potassium hydroxide (2.05 equivalents) was added slowly to a
solution of the diester 8 in ethanol. After 1.5 hours (monosaponification, monitored by
TLC), the mixture was refluxed overnight, evaporated to dryness, and taken up in water.

25  The aqueous phase was first extracted with chloroform, then acidified and extracted again
with chloroform. The elimination of the solvent gave the diacid (yield 98 %).
Decarboxylation was obtained by warming the diacid on an oil-bath at 120°C until the
evolution of carbon dioxide ceased ( about 1 hour). After cooling, the acid 9 was
obtained in a quantitative yield.

30 IR (cm!) : VOH chelate = 3400-3300 ; vco = 1730



- 13 - [err]HNWR (100 MHz, CDCl[err], TMS, [err]), principal signals:
Trans conpound : 5.7 (1H, OH); 4.9 (t, 1H Herr]); 4.2 (q, 1H, H[err]);
2.6 (m 2H, CH2CO Cis conpound: 7.3 (1H, OH); 4.8 (t, 1H, Herr]); 4.1 (m
1H, Herr]). 5 2-aryl-5-(y hydroxy)- propyl -t etrahydrofuran - group
conpounds 10 The reduction of the acid 9 by LiAlH err] (2.5 equival ent SY
at roomtenperature, lead to the alcohol 1Q The purification was perforned
on a silica gel colum (eluent AcCEt/EP 943%0 then pure AcOEt). Yield: 79
% Conpound 10j: Rf (cis) = 0. 28 Rf (trans) = 0.32 (AcCEt/EP 90: 10) 10
Compound 10[err]: Rerr] (rac) 0 40 (AcCEt) IR (cmerr]): [err] 3400 1H

NVR (100 I\/Hz als: Trans corrpound X
4.9 (t, F’[{rrigﬁ’%ﬂMﬂ; ;DR%IB? ?r#ggle CH err]OH 2.8 (1H,
OH). 15 O Jransnparnpounds ; 25 11(1H.1 [ 48r(ty 1H4 Ha)(;4-2 4, lH[ H9)]; 26dm, 2H,
CH err]OH; él-g’r H OH). Mesylate of .
2-aryl -5-(y-hydroXy)-propyl)-tetrahydrofuran - group conpounds 11 The

mesyl at e vvas(gb%mﬁ@éndoygﬁcg 1 Ho ©@HX; %ﬁéyllﬁﬁﬂﬁr:lgb(mnlﬂk Eboromat hane in the

presence of triethylam ne at room tenperature. The product was used in the
next step_w t,,hout ] (cis) = 0.52

Rf (trans) =<RigCAQEEIOKYERIARXIICanNQOINIA] - SIOUMCOMROURES X\ c OFt ) IR
(crferr]): [err] = 1360 and 1180 [err] Nl\/R(lOO VHz CDCl[err] TNVS,

err]), prin b o H 4.2 3
Hert] and OIRBITENE *%%C@E%E'@@‘@%ﬁqw]ﬁ%&) Ao pit sl
1H, Herr]); alft:oho( 10. 'EIH; paifieatioh Ghassperfotmedhonlasilich get ¢9lumb(ehieht AcOEYEH s
for conpoundgé;li ther? \ﬂe(A@OétnglU[de‘rfd% 2-aryl 5[ N-benzyl [err]-am no <
propyl] tetra ? P corrpounds I

ompound 105 : Rf (cxs) Rt (trans) = 0.32 (AcOEt/EP 90:10)
10 Compound 10x: Rf(rac) = 0.40 (AcOEt)
IR (cm1) : voy = 3400
1H NMR (100 MHz, CDCl3, TMS, ) principal signals :
Trans compound : 4.9 (t, 1H, H2); 4.2 (m, 1H, Hs); 4.1 (m, 2H, CH,0H) ;
2.8 (1H, OH).

15 Cis compound : 4.8 (t, 1H, Ha) ; 4.1 (m, 3H, Hs and CH,OH) ; 2.6 (1H, OH).

R -8-(y- - -

The mesvlate was obtained by action of mesyl chloride in dichloromethane in the
presence of triethylamine at room temperature. The product was used in the next step ~™
without purification.
20 Compound 11j: Rg(cis) =0.52 Rf (trans) = 0.49 (AcOEt)
Compound 11x:  Rg(rac) = 0.60 (AcOEt)
IR (cm-1) : vso2 = 1360 and 1180
1H NMR (100 MHz, CDCl3, TMS, 8), principal signals :
Trans compound : 4.9 (t, 1H, H2); 4.2 (m, 3H, Hs and CH2OMs); 2.9 (s, 3H,
25 SO>Me).
Cis compound : 4.8 (t, 1H, Ha); 4.2 (t, 2H, CH2OMes) ; 4 (m, 1H, Hs).
Specific signals for compound 11k : 5.3 (m, 1H, H»)

The condensation of the mesylate 11 and the benzylamine was carried out in boiling
30 acetonitrile, according to the process already described (cf. A-1) Process according to



+ The condensation of the nmesylate 11 and the benzylam ne was carried out in
boiling 30 acetonitrile, according to the process already described (cf.
A-1) Process according to -14- scheme 2, step 3). Purification by
chronat ography on a silica. gel col um (eluent CHCl[err]/NbCH 95:5 then
90\&6) gave the conpound IT7( approxrnatlve yiel d"60 % . Conpound Il[err]:
Rf (cis) =0.48 R (trans) 0.55 (CHO [err]/ MeOH 80: 20) Conpound
Il1[err]: Rf (rac) = 0.51 (CHCIS/NECH 80: 20145 C-2) Process for the
preparation of conmpound Il wherein R = al kyl or heteroarvl The successive
steps for the preparation of the conpounds 8 9 10, 11 and Il respectively,
may be perf orgshemes2,dqeg 13)bRarififith by fchrémdtbgrdphyFo®w@esilicd @el tbRimn (eluent.

ocparat on ol e b EERR  h RRA Lol G L

preparati on ofom mmiJli | R¢ (dig)r=e0. 48R Redtrghs) = 0.55 (CHCl3/MeOH 80:20)
2- (br onohexyl ahv r was obt ai ned by
bromati on of ngﬁé/ K/heg&ﬁg%}x’;?lsggﬂﬁy%%&gﬁ&% whi ch may be prepared

from 1-6 hexanedi ol and d| hydr opyr an. [err] H NI\/R (100 VHz CDCl[err] TNVS,
[err]), pr 3 . 5 O) 3.3
(t, 4H OCH e - S
5'-trinmet hoxyphenyl ) 5-[tet rahydropyran 2- oxvhexyl ] tet rahydrof uran 14 20
A mixture of The bptcesbivé stepd Yoratik prepacatioh 36 the rcomspounds 28) Gl 10§ 1dirand THIF,

was cool ed at u ' I gnard reagent

pr epar ed frorﬁesc%r%gt}nﬁﬁgggeQE%&&?@%%tg%&gagropv&-gg;tﬁ‘he m xt ure was
stirred at this tenperature for 30 mnutes, raised to roomtenperature then
refl uxed for 6 hours. After usual work up, the product was chronmat ographed
(eluent AcCEt) to yield the corrpound l4[ err] trans 25 0/() Rf trans) =
0.51 (AcOEt) Lrocess) fory the) DVEE ? u,_u‘g Df tive un:- 2 JI disubstituted
signals: 6.8 theF2.5MosiflokdNwi rr]); 46(m 1H, OCH-O) 4.2 (m
1H, Herr]) ; 3 , -

10 D-1) Process according to reaction'scheme 5, for the preparation of compound II wherein
R = aryl

2-(bromohexyl-oxy)tetrahydropyran

This compound was obtained by bromation of 2-(hydroxyhexyl-oxy)tetrahydropyran
15  which may be prepared from 1-6 hexanediol and dihydropyran.

IH NMR (100 MHz, CDCl3, TMS, d), principal signals :

4.6 (m, 1H, O-CH-0) ; 3.7 (m, 2H, 2H0) ; 3.3 (t, 4H, OCH> and CH2Br) ; 1.9-1.3

(m, 14H, 7CHa). -

2-(3', 4" S'-trimethoxyphenyl)-5-[tetrahydropvran-2-oxyhexyl] tetrahvdrofuran 14

20 A mixture of Cu(1)I (0.7 mmol) and compound 2b (trans) in 20 ml of dry THF, was
cooled at -40° C, under nitrogen atmosphere. The Grignard reagent prepared from
compound 13 in THF was added dropwise. The mixture was stirred at this temperature
for 30 minutes, raised to room temperature then refluxed for 6 hours. After usual work
up, the product was chromatographed (eluent AcOEt) to yield the compound 14 trans

25 (60 %). Rf (trans) = 0.51 (AcOEf) |
IH NMR (100 MHz, CDCl3, TMS, d), principal signals :

6.8 (s, 2H, @) ; 5 (m, 2H, Hz); 4.6 (m, 1H, O-CH-O) ; 4.2 (m, 1H, Hs) ; 3.9 (d,
9H, 3CH30); 3.3 (t, 2H, CH20); 2.6-1.7 (m, 16H, 2H3, 2H4, 6CH)).



9H, 3CH30); 3.3 (t, 2H, CHerr]O,; 2.6-1.7 (m 16H 2H3, 2Herr],

6CH err]). The follow ng successive steps for the preparation of
conpounds 15 and Il may be performed as descri bed above (cf. reaction
schenme 4). D-2) Process for the preparation of conmpound Il wherein R =

al kyl or heteroaryl The successive steps for the preparation of the ~
conpounds 12 1 3,14, 15 and Il 5 respectively, may be perforned as
descri bed above (cf. D-1). E) Process forlihe preparation of the starting
conpound Il disubstituted In the 2.4-positions with n = 1 E-1) Process

according to reaction schenme 6. for the preparation conpound Il wherein R =
aryl 10 Et hyl 4-aryl -4-o0xo-2-cyano-butyrate - group conpounds 16 To a
suspensi on m hydri de qU|vaIents i n anh 8 ¢ (52
mol ) of et h'{) @Masév%swéﬁt@eﬁom "oﬂ’"’ﬂ‘tia iopof éf

m xture was fdrﬁﬁdagaega,waesomeeréabﬁanW)to 0 C and a sol ution of 52
nmol of brom)rret hyl -aryl -ketone in 150 m of THF was added slowy. The

m xture was 15 aIIovved to vvarmto roomte erature then refluxed for

hour. A hydridta)dirgcessiar tho-Rreparaion ¢ 1.8 hetery

t he usual workup, to a product A purlflcatlon by sili ca gel coI um

chr omat ogr a

Rerr] o0 brbepfottElbe Sor e wriistadin O 15 SAPSAIEF12 03 IPESAR AL
50: 50) IR (cn[smlwly, myb;pedmdapmbedam (cf.@1).] = 1680. [err]H NWR
(100 MHz, CDCil[err], TMs, [err]), main signals: 4.3 (q, 2H, OCH err] CH3);
4.1 (t, 1H, CH) 36(m 2H, COCH err]); 1.3 (t, 3H, CH3).

4-aryl -2-cya i I-utane - 0 ounds 17 25

obt ai ned by #& o s :

LiBH4 (2.2 ewmmugng&_[oomterrperature After the usual

- ess according to reaction scheme 6. for the preparation c und 1l wherei

10 thv] 4-arv]-4-oxo-2-cvano-butyrate - grou u

To a suspension of sodium hydride (1.1 equivalents) in anhydrous THF, 5.8 g
(52 mmol) of ethyl cyanoacetate, in 100 ml of THF, was added dropwise. The mixture
was stirred 30 minutes more then cooled to 0° C and a solution of 52 mmol of
bromomethyl-aryl-ketone in 150 ml of THF was added slowly. The mixture was
15 allowed to warm to room temperature then refluxed for 1 hour. A hydrolysis followed
by an extraction with chloroform lead, after the usval workup, to a product. A ™~
purification by silica gel column chromatography (eluent EP/AcOEt 60:40) afforded
compound 16.
Compound 16y, :  Rg = 0.5 (EP/AcOEt 50:50)
20 Compound 16,: Rg=0.62 (EP/AcOEt 50:50)
IR (cm1) : von = 2240 ; veoag: = 1730 ; veo = 1680.
1H-NMR (100 MHz, CDCl3, TMS, 8), main signals :
4.3 (q, 2H, OCH2CH3) ; 4.1 (t, 1H, CH); 3.6 (m, 2H, COCH»); 1.3 (t, 3H, CHj).

4-arvl-2-cvano-1.4-diol-butane - grou u

25 Compound 17 was obtained by reducing the ketone and ester moieties of the compound
16, with LiBH, (2.2 equivalents) in THF at room temperature. After the usual



s -16- treatnents, a purification on a silica gel colum (eluent AcOEt/EP

80: 20 then 90: 10 then AcCEt) provided the diol 17 (yield 75 %. Corrpound
17m Rlerr](rac) = 0.31 (AcOEt) Conpound 17[err]: Rerr] (rac) = 0.39
(AcCEt) 5 IR (cm): V[err] = 3400; V[err] = 2240 [err]H NMWR (100 VHz,
CD%]:ferr], TMS, [err]), maifi'signals: 5.35 (t, 2K+ CHOH); 3.8 (m 2H,
CHerr]OH) ; 3.15 (m 1H, CHCN); 2.7 (2H, 20H exchangeable wth D20); 1.9
(m 2H, CHerr]CHCN) 4-aryl-2-cyano-tetrahytfofuran - group conpounds 18 10
A mxture of diol 17 (28 mmol) and 0.2 g of p-tol uene-sul phonic acid in 100
m of anhydrous benzene was refluxed in an apparatus fitted with a Dean and
Stark trap, fowedmbmsrspuriticadon en b silicagelaoluhn (diecns AcOBUEP 820 thesiSdclO thes

'f'dbfl h P/ AcOEt 60:0) to afford d
D8 s oi's.”t r AACORORRETRLEHE LI LTLEE 5 OO0 ol Bn e “(cis) = 0.36
~Rf (trans )— OCMp(nEWWG:OEt Riﬂri&l)?()édrfﬁ@@ﬁﬂ) 18[err]: Rf (cis) = 0.46 Rf
t = 50: R = 2240; = 1010
Ee;?]nSH ?\II\/R (18%5@%1 Iﬁi()}ac}r ()@@Wi«%bﬁx? TE g[l;] conpound Eegr](t’ 1H, H2);
44and4§(21rR(CEH1)‘2‘1L(plé 14[ YNTAH H) 20 2.6 and 2.2 (2m 2H,
Herr]) G s colpoiMR: (180 8Kz, CDCEl3, TRIS, Sﬁxﬁamrsegnmsl (2m 2H, 2Herr]); 2.7

R ooaunds 10 sl ae iGhbEh% §E fRe B CaaBkh i 5] K 1 cAC; 2. 1428,

19 (yield 89 9%3OHZxchapeablacvittoDe0) | 1.9 2H, C(H_zﬂHCN)O 49 .
(CHC1l[err]/ MeOH/ NH err], 80:19:1) Corrpound | 9[err]: Rerr] (rac) = 0.51

CHCl / Me [ = 3400 d 3350 H
(NIVR ([18(r)r}\/Hz LYo %@,HFQ‘PJ‘ s n{‘SJ“"l’"‘jsefsra% (m 1HanH2) 4. gegr]e
(¥ 4H. 2H err CH[err]N) 1H, Herr]) 2.4 and 30

Herr]); 105 ( Hnuqqnpe}f rqlole_ld; h@&@gmﬁ) and\0i2hg of @ﬁo]mne-sulphomc acid 1§1 100 ml of
' anhydrous benzene was refluxed in an apparatus fitted with a Dean and Stark trap, for
5 hours. After elimination of the solvent, the residue was purified by flash
chromatography (eluent EP/AcOEt 60: ()) to afford compound 18 as cis, trans isomers
(yield 75-78 %).
15 Compound 18y : Rf(cis) =0.36 Rf (trans )= :().41'(EP/AcOEt 50:50)
Compound 18,: Rf(cis) =0.46  Rf(trans )=0.58 (EP/AcOEt 50:50)
IR (cm-!) ven = 2240 ; ve.o.c = 1010
TH NMR (100 MHz, CDCl3, TMS, §)
Trans compbund : 5 (t, 1H, Hy); 4.4 and 4.1 (2m, 2H, 2Hs) ; 3.3 (m, 1H, Hy) ;
20 - 2.6and 2.2 (2m, 2H, H3)
Cis compound : 4.8 (1, 1H, Ha); 4.3 and 4.1 (2rri. 2H, 2Hs) ; 2.7 and 2.1 (2m, 2H,
et Hj).

4-arvl-2-ami -tetrahydrofuran - gr 9

The reduction of the nitrile 18 with LiAlHy4 lead to the amine ]9 (yield 89 %).
25 Compound 195 : Rf (rac) = 0.49 (CHCl3/MeOH/NH3, 80:19:1)

Compound 19, : Rf (rac) = 0.51 (CHCl3/MeOH/NH3, 80:19:1)

IR (cm-1) VNy3 = 3400 and 3350

1H NMR (100 MHz, CDCl3, TMS, 8) (mixture) :

4.85 (m, 1H, H2); 4.3-3.6 (m, 4H, 2Hs, CH2N) ; 2.7 (m, 1H, Hg); 2.4 and
30 2 (2m, 2H, H3); 1.5 (2H. NH3 exchangeable with D20).



- 17 - 4-arvl-2-( N-benzyl -am nonet hyl)-tetrahvdrofuran - group conpounds
Il The am ne 19 was condensed with benzoyl chloride and the thus obtained
am de was reduced with Li AlH4. The product 11 thus obtai ned was purified on
a silica gel colum (eluent CHClI[err]/MeOH 98:2 then 95:5). 5 Compound
llm Rf (rac) = 0.38 (CHCI[err]/MeOH 98:2) Conpound Il[err]: Rf (rac) =
0.40 (CHC1[err]/MeOH 98:2) 1R (cnferr]): [err] = 3300 1H NMR (100 MHz,
CDCl[err], TMS, [err]): 7.3 (m 5H, [err1£7'4.8 (m 1H Herr]); 4.3-3.5
(m 6H, 2Herr], CHerr]NCHerr]); 2.6 (1H 10 NH; 2.5-2 (2m 2H
Herr]). E-2) Process for the preparati on conpound Il wherein R = al kyl or
het er oaryl Taheryi2e(dNbenzyt-antinomethy ghvdrofuran » igroup compoupdscidnpounds 16, 17
, 18, 19 and Il respectively, nay be perforned as descri bed above (cf.

E-1). The follow ng Exanples illustrate the invention. 15 Eyagple 1

2- phenyl - 5- [ Theq amine] 19 was gordesssdvithyhenzoylghieride and s shys ebtained gpide waset h
yl]- am nonekhgée]d\?vﬁﬁ L2RM4Y. e ROdeR mgauaabiaine& Wi puridicd-ohl Hsilied géllol@dini N

which n =1 R = _phenyl 9 =20
2- phenyl - 5- [@%@h?ﬁ(ﬂb@ﬂ %ﬁﬁ%ﬁ!@éa?)bonyl -4' - hydr oxy- phenacyl )] - am nonet hy
| - tetratsydrQbmpaind NpA SRk (acyp= 038 (QHCTlyMEHB @) acet yl salicylate 111

(1. 05 equivalents) | looggk _ S lhrile was added dropw se
to a solutiomn® %'H“eﬁ&ppr ﬁagi'éﬁg!ayﬁi(%wgn%ﬁ)) and triethylamine (1.1

equi val ent s) IR (cni-2): vy ef3380etonitrile. The mi xture was 25 stirred at room
tenperature ﬁ?{%\mﬁﬁomg,cﬁeﬁm ntrated to dryness and taken up in
workup,

chl orof orm ter the usual the resi due was ﬁ;rified by fl ash

chr omat ogr aphy (AEPHc @t; 48 (M0 16, H2)304-3t35¢mel @Hc 3Hso GHENGH2) 1 346, (1K=
473 g Tl RNH)2£5.3(%h,47H( HR)ACCEL 60: 40) ~

-2 of t eparati u wherei = alky] or heteroarvl

The successive steps for the preparation of the compounds 16, 17, 18,19 and [1
respectively, may be performed as described above (cf. E-1).

The following Examples illustrate the invention.

15

A solution of methyl-5-bromoacetyl salicylate LIl (1.05 equivalents) in 100 ml of

anhydrous acetonitrile was added dropwise to a solution of the appropriate amine ]I

(28 mmol) and triethylamine (1.1 equivalents) in 120 ml of acetonitrile. The mixture was
25  stirred at room temperature 2.5 hours more, then concentrated to dryness and taken up in

chloroform. After the usual workup, the residue was purified by flash chromatography

(EP/AcOEt 90:10 to 70:30) to yield compound [V (71 %). M =473 g

TLC : Rf (rac) = 0.47 (EP/AcOEt 60:40)



18 IR (cnferr]) Vlerr] = 3100; [err] = 1690; [err] = 1670 [err] H-NWR
100 MHz, CDCl[err], TMs, [err]), characteristics signals: Trans conpound:
.2 (1H, OH); 8. (d 1H, Herr]) ; 8.1 (2d, 1H Herr]); 7.3 (m 5H 0);
9( 1H, H); 8 (t, 1H;H2); 4.4 (m 1H Herr]); 3.85 (m 7H, 5
cqe?r]lve NCH[ err] CO, NCHferr].); 2.8 (d, 2H, CHZNf. Cs conpound: 4.2 (m
1H, Herr]); 2.9 (d, 2H, CHerr]N). Step 2:

2-phenyl -5-[ [ N-benzyl -N-[[ err] - hydr oxy- [ ergg - (3' ~hydr oxynet hvl - 4' - hydr oxy- p
henyl )-ethyl |- am nonethyl]-tetrahydrofuran V 10 To a suspensi on of

LiAlH err] (3 equivalents) in 50 nl of anhydrous tetrahydrofuran (THF),

cooled to O (PFU‘Q efy.nLtro atpospher add ropwi se a sol ution of
t he conpound ﬂ, )o&%ﬂ ng'ﬁ%gtJt()\F\r&Dp’E31 F690V\’Ia\§? 6%70371 of THF. The mixture

was al | owed t'H- NMRn(IQQ Wlimql%@pemsalﬁb C&nﬁcwlﬁwfe%lgrlals hour s nore. The

t b di f d
Lual v kup T CORfbobd PoFL2 (TRIIOHE) | 81360, B, ek 81 Qg T MRL O /oL
80: 20 then ASHEt P06\ e, dH/ Ha) s04h.8 (0= L 7Hg) 7144 (e, Had‘}s):: 3.8%(m, 7H,

CH [er el TG,
charactert st 2o et aelienl” BT i o () o),

4.5 (m 3H, IflflérCP]“P&Hﬂ CH[:’e ; 2.9(dh @{#HQ{VMH CH err]NCH err]).
Cs corrpound: 4.8-4.5 (m 4H, H[_err] H5 and CH err]OH). Step 3:

2- phenyl - 5-[ grr] (3" - hydr oxynet hyI 4' - hydr oxy- phenvl)-[err]-hudroxv-eth
yl]- am nonet tetrahydrofuran I 25 The corrpound I was obt ai ned by
hydr ogenol ysi e v -5 [ N-bepayiNE[R£hzd 3(Frhydrixymeth P / thioB
presence of Pﬂh&r&&h@ ;EEEE E ﬁggssure of 2.7 bar for 2-4 hours The
catal yst was sol vent elimnated. The product was
purified by chromatography on a silica gel colum (eluent CHCl[err]/ MeOH
95:5 theno90:-T0) shépetisidhCf LiA1H, (3 equivalents) in 50 ml of anhydrous tetrahydrofuran

(THF), cooled to 0° C under nitrogen atmosphere, was added dropwise a solution of the

- ]
( r
11 5
6. 4.
r

compound [V as obtained above (16 mmol) in 100 ml of THF. The mixture was
allowed to warm to room terhperature and stirred 1.5 hours more. The reaction was
quenched in basic medium. After extraction with chloroform and usual workup, the
15  residue was purified by chromatography (AcOEY/EP 80:20 then AcOEt) to yield V.
(77 %). M= 447 g -
TLC : Rf (rac) = 0.24 (CH2Cl,/MeOH 95:5)
TH-NMR (100 MHz, CDCl3, TMS, d), characteristics signals :
Trans compound : 11.1 (1H, OH); 4.9 (t, 1H, Hj); 4.5 (m, 3H, Hs and CH.OH) ;
20 2.8-2.7(m, 4H, CH,NCH,).
= Cis compound : 4.8-4.5 (m, 4H, H», Hs and CH,OH).

Step 3:

aminomethvl)-tetrahvdrofuran 1

25  The compound | was obtained by hydrogenolysis of the compound V as obtained above,
in methanol, in the presence of Pd/C 10 %, under a pressure of 2.7 bar for 2-4 hours.
The catalyst was filtered off and the solvent eliminated. The product was purified by
chromatography on a silica gel column (eluent CHC13/MeOH 95:5 then 90:10) to yield
compound I (73 %). Purity was checked by thin layer chroniatography (TLC) and
30 HPLC.M=343g
TLC : Rf (rac) = 0.16 (CHCl3/MeOH 80:20).



conmpound | (73 %9. Purity was checked by thin |layer chromatography (TLC)
and 30 HPLC. M= 343 g TLC. Rf (rac) = 0.16 (CHC 3/ MeCH 80: 20). - 19 -
HPLC. reverse phase columm C[err], Nucleosil 125, CFCC 3F 10386; 150 x 4.6
mm TRmin = 12.5 (eluent MeOH/ Herr]/TFA 25:75:0.5 % - Flow rate 1 ninmni.n)
IR (cnferr]), general absorption bands: V[err] and VNH = 3400-3300; [erri{=
1590; [err] OH = 1220; [err] = 1040 5 [err]HHFNMR . [err](ppm (cf table
1) The fumarate salt was prepared by heat-i¥&r under reflux for 5 ninutes,
an equi nol ar m xture of the corrpound I as obt ai ned above and fumaric acid

i n absol ute ethanol. Melting point &38) = 98 Exanple 2 10
2-(3'.4'.5" - tHPI@t heyersetphasd ()olﬁmm(tlbem N@Blepﬁ@h&cﬁﬁﬂ@ﬁtmsémsmmmm phe

D08 s Lol 125 Rl VROARIGH I 835 008 LR PRRBMRY 1" °
2-(3' .45 -trIR@thXMM?WQNMZyI N- (3’ - met hoxycar bonyl - 4' - hydr oxy-
15 phenacyl W gﬂ(pg th‘{od_%-gescr r_ofgyoar\,é Ihﬂ;_,q)q ‘?Br]:g lig4pas obt ai ned

according_to ed ‘above exanplre step 1),
starting Pr onl‘h‘h'é}l) § fé"é‘?é ting corrpound 11 (71 %. M 549 g TLC
Rf (CIS) 0. 42 Rf (trans) = 0.38 (EP/AcCOEt 60:40) 20 IR (cn{err])

V| 310 690 : = 1670 - NIVR 0.VvHz, CDCL[ :
T oy e st salf veas frehétad by BEAGRD, ik SeLK for 5t mingies, anagitmplab,
(d, 1H, Her rdﬁb(tur8 oﬁ-th(e%dmp&hhd l'ﬁ)obta'inéﬂ dbave amt fubjariccacitl inchbsdlirte etffanb).] ) ; 4. 8

t, 1H, Herr 4. 4 : 3.85 (m 7H, err] Me, NCH2CO,
§\ICHZO) AR (’!4;‘“9 Eké@r SER ), ¢ corrpm(md 4. 2C?[m 1L Herr]): 2.9
(d, 2H, CHerr]N).

10

-hvdroxv-ethvll-aminome -te ofura

Compound I, with a 2,5-disubstitution in which n = 1 and R = 3,4,5-trimethoxyphenyl

The compound ]V was obtained according to the process as described above (cf.
example 1, step 1), starting from the appropriate starting compound [l (71 %). __
M=3549¢ -
TLC : Rf (cis) = 0.42 Rf (trans) = 0.38  (EP/AcOEt 60:40)

20 IR (cm-1):voy =3100; Veoame = 1690 ; veo = 1670
!H-NMR (100 MHz, CDCl3, TMS, 8), characteristics signals :
Trans compound : 11.2 (1H, OH); 8.5 (d, 1H, Ha); 8.1 (2d, 1H, H¢); 7.3 (m,
5H, @); 6.9(d, 1H, Hs); 4.8(t, 1H, H2); 4.4 (m, 1H, Hs); 3.85(m, 7H,
C0O>Me, NCH,CO, NCH20) ; 2.8 (d, 2H, CHaN).

25 Cis compound : 4.2 (m, 1H, Hs) ; 2.9 (d, 2H, CHaN).



- - 20 Step 2:

2-(3 .4".5%5 -trlrrethoxyphenyl) S-[[N-benzyl -N-[[err]-hydroxy-[err]-(3'-hydro
Xy met hyI - 4" -hvdroxy-phenyl)-ethyl]-am nonmethyl | -tetrahydrofuran V The
corrpound V was obtained according to the processias described above (cf. 5
exarpl e 1, step 2), startl ng fromthe corrpound |V as obt ai ned above (77 9.
M= 523 g TLC. Rf (cis) 0.41 Rf (trans) 0.43 (AcCEt) [err]H NWR
(100 MHz, CDO[err], TI\/B, [err]), charact-éﬂi-stics signals: Trans conpound:
11.1 (1H, OH); 4.9 (t, 1H H2); 4.5 (m 3H, Hs and CHerr]OH; 10 2.8-2.7
(m 4H, CHerr]NCH err]). Cs conmpound: 4.8-4.5 (m 4H, Herr], Herr] and
CHerr]OH) . Stemp23 2-(3'.4".5 -trlrrethoxyphenvl) 5-[N-[err].

- (3" -hydr oxyBeghyls: fi by

[err]-hydrox¥y= l_llV'Fj am
obt ai ned accdk-hydng : gminogethjdstetralpediofupane. (cf. exanple 1, step
3), starting fromthe corrpound V as obt ai ned above (71 %. M= 433 g TLC
Rf (cis)=0.25 Rf (trans)=0.21 (CHCl[err]/MeC]—I 80:20) HPLC:. reverse
phase col unn Theecompaund Xuwiae ebtdined gccarding Rt ;omsessmodﬁswb@dmhovgo(cf
TRmn (ci$)= Te ( 5
% - FI ow?at gﬂ‘%méler% ﬁé‘ﬂrﬁ) a?ﬁﬁ%efmlf &eggé{g al a ?;égmﬂ}‘%???“@ggz%v&
3400- 3300; v = 3133 VC C]—I = 1220; Vc-0O C = 1040; VOCHS 1130 25

1H-NVR 6 (pMIC (Rf (cispkle41l) CRywans)l=10.43 angAcOEf al D23 - +32. 147 (CHC 3,

0.871 g/ 100 o S(ys al 34.2 _C13, 0.92 g/ 100 m)
The fumar at e%éﬁ%@uwgﬁa{:@@%}%& #?gc 8“8%%3?’1%& ‘as obt ai ned above
QDE fumari c Trans compound : 11.1 (1H, OH); 4.9 (t, 1H, H,) ; 4.5 (m, 3H, Hs and CH.-OH) ;
' 10  2.8-2.7 (m, 4H, CH:NCH»).
Cis compound : 4.8-4.5 (m, 4H, H,, Hs and CH,OH).

2

Step 3:

B-hydroxv-ethvl]-aminomethyl]-tetrahvdrofuran I

15 The compound | was obtained according to the process as described above (cf.
example 1, step 3), starting from the compound V as obtained above (71 %).
M=433 g
TLC : Rf (cis)=0.25 Rf (trans)=0.21 (CHCl3/MeOH 80:20)

_ HPLC : reverse phase column Cyg-5u, Nucleosil 125, CFCC 3F 10386 ; 150 x 4.6 mm :

P 20  Trmin (cis)= 12.4 ; TRmin (trans) = 7.2 (eluent MeOH/H>O/TFA 50:50:0.5 %o - Flow

rate 0.5 ml/min) .
IR (cm-1), general absorption bands :
Von and vNyg = 3400-3300; vg = 1590 ; vc oy = 1220; ve.o.c = 1040 ;
Vochs = 1130 : '
25 1H-NMR: 3 (ppm) (cf table 1)
Compound I trans(+) [o]p=® = +32.147 (CHClI3, 0.871 g/100 ml)
Compound I trans(-) [a]p33 = -34.2 (CHCl3, 0.92 g/100 ml)

The fumarate salt was prepared by using the compound | as obtained above and fumaric
acid. Melting points (°C) : mp (cis) = 111-113 mp (trans) = 124



acid. Melting points (C: np (cis) = 111-113 np (trans) = 124 - 21 -
Exanple 3

2-(2'.3" .4 -trimethoxyphenyl -5-[N-[[err]-(3"-hydroxynet hyl -4'-hydroxy- pheny
|)- [err]-hydroxy-ethyl]-am nonethyl]-tetrahydrofuran Conpound 1, with a
2,5-disubstitution in which n =1 and R = 2,3, 4-trimethoxyphenyl 5 e
Step 1:

2-(2'.3" .4 -trimethoxyphenyl)-5-[ N-benzyl-2-+3' - net hoxycar bonyl - 4' - hydr oxy-
phenacyl )| - am nonet hyl -t etrahydrofuran IV The conpound |V was obtai ned

according to the process as described above (cf. - exanple 1, step 1),
starting froExamplepdropriate starting conpound Il (76 %. 10 M= 549 g
TLC R (rach.c> & fariffef iy bhényRs 3R (3 -hodidiviethvlihvliroxypitynl er rl =
1690; [err] ="1Ib/U e WR (100 VHg, CLXT [ erTT .7 TVS, * errTy

char act eri st iR-BYGIoXy:einyi)-8 shydrofurag (1H, OH); 8.5 (d, IH,
H 8.1 0 @ 4.8
('Eer rlL) D) (g??\zpou%ﬂl HFtﬁrﬁrje%-Fhs?lbﬁlt\ﬁﬁBn 1ﬁ5avh15ﬁ|n ian@R f’.g iH,ﬁledﬂB ghl:ﬁ\)sl

2.8 (d, 2H, CH[err]N) C s compound: 42(m 1H H[err]) 29(d 2H CH2N) .
Step 2: 5§ e

2-(2'.3 .4 -terux oxyphenyl ) -5-1 N-|

ymet hyl - 20 a&tﬁyﬂ%@ﬂm :
conpound V washepdztyBi-aminongs ot -
exanple 1, step 2) startl ng fromthe corrpound | V as obtai ned above (80 9 .

M= 523 g TLC. Rf (rac) = 0.40 (CH err]Cl[err] MeOH 10:90) 25 Lerr]H-NI\/R
(100 MHz, CDJleccompounds]V| was jobtaindtaacrordingstoi the progess| as: descri sd@bmmcﬁl

%1812( %H(l O_l)eﬁaﬂtg%I gt s]eh Cll-it "Etﬁi gr]g) froth thd Tppripriat Stdrling"bripdiiid 11°0V6 %).

TLC:Rf (rac) 0.25 (EP/AcOE! 70:30)

L& r]-(3"-hydrox
) _‘! ;‘!'.w V The

IR (cm-1) : voy = 3100 ; Vcoame = 1690 ; veo = 1670

IH-NMR (100 MHz, CDCl3. TMS, 0), characteristics signals :

Trans compound : 11.2 (1H, OH); 8.5 (d, 1H, Ha); 8.1 (2d, 1H, H¢); 7.3 (m,
15 5H, @); 6.9(d, 1H, Hs); 4.8(t, 1H, Hy); 4.4 (m, 1H, Hs); 3.85(m, 7H,

CO;Me, NCH,CO, NCH10) ; 2.8 (d, 2H, CH3N).

Cis compound : 4.2 (m, 1H, Hs); 2.9 (d, 2H, CH,N).

(>

The compound V. was obtained according to the process as described above (cf.
example 1, step 2), starting from the compound [V as obtained above (80 %).
M=523¢g
TLC : Rf (rac) = 0.40 (CH.Clo/MeOH 10:90)

25 H-NMR (100 MHz, CDCl3, TMS, 8), characteristics signals :
Trans compound : 11.1 (1H, OH); 4.9 (t, 1H, H,); 4.5 (m, 3H, Hs and CH,OH) ;
2.8-2.7 (m, 4H, CH;NCH.,).
Cis compound : 4.8-4.5 (m, 4H, H;, Hs and CH.OH).



«C's conmpound: 4.8-4.5 (m 4H, Herr], Herr] and CHerr] OH). Step 3:
2-(2'.3 .4"-trimethoxyphenyl )-5-[N-[[err]

-(3' - hydroxynet hyl -4' - hydr oxy- phenyl ) -

[err]-hvdroxy-ethyl]-am nomethyl]-tetrahydrofuran.l The conpound | was
obt &fed according to .the priocess as described abgve (cf. 5 exanple 1,
step 3), starting fromthe compound V as obtai ned“above. The cis and trans
i sonmers are separated by preparative HPLC-@26 %9. M= 433 g TLC. Rf (cis)
0. 37 Rf (trans) = 0.32 (CHCI [err]/ MeOH 80: 20) HPLC. reverse phase
colum (Cerr]-5[err], Nucleosil 125, CFCC 3F 10386; 150 x 4.6 mm [err]
(cis)= 47 .; TRep3mn (trans) = 45 (eluent MeOH H err] 0/ TFA 25: 75: Yo -

| d
e 0 kS R e St

[err] H- NVR: ’4 vidraxyeethylj-aminometh l-et phvdrofisay Limar at e salt was pr epar ed by
using the corrpound | as obtained above and fumaric acid. Melting p0| nt
([err]C) : mp (trans) = 145 Exanple 4 2-(2'-chl orophenyl)-5-[N-[[err]

- (3' - hvdr oxyndthey¢tompoundd I ok3s phiained) ageordipg ipdthexprosessypy described above (cf.

' h d
3/2} gﬁmﬁt :Vl_";L ] atﬁgﬁrﬁRﬁ‘ﬂéﬁ Eﬁh'@g?égax@ﬂﬁ fr&%?ﬂf’éﬂ?ﬁb&wndw &8 oBtathed abods! Iitfel i A dRarish

2- (2" - chl or opHEMALS a‘G-SFP@TB@Hi’\)’IWRP”(’%"“’%%?%GN@??)OMVI‘Q@g hydr oxy- phenacyl )]
- am nomet hy| T 5 Rjgeis)af QI8N Inthmgermamnd (CHOeMeQH 80120) according to

the process a cri bed bove e n from
t he appropri aﬁ'{ﬁs@ ’ret"Fﬁﬁp U&H“Flls'? Sﬁ%qg stk fz54§%& #*E(afé%go ’84
0. 26 Rf (t rmmem (cis)x 471 TiahinAt@ns) 805 ent M{QHHOMFA 25: MS%JEIGW rate
[erf] = 1?80 1 thEk rg) = 1670
IR (cm-1), general absorption bands :
VYOH and VNH = 3400-3300 ; Vg = 1590; VYCOH = 1220 ; Vc.0-c = 1040 5
VOCHs = 1130 .
TH-NMR : & (ppm) (cf table 1)

15 The fumarate salt was prepared by using the compound | as obtamed above and fumaric
acid. Melting point (°C) : mp (trans) = 145

et aminomethyl|-tetrahyd;ofurag

20 Compound I, with a 2,5-disubstitution in which n = 1 and R = 2-chlorophenyl

aminomethyl-tetrahydrofuran IV

The compound IV was obtained according to the process as described above (cf.
25 example 1, step 1), starting from the appropriate starting compound II (69 %).

M=4935g¢g _

TLC : Rf (cis) = 0.26 Rf (trans) = 0.21 (EP/AcOEt 80:20)

IR (em1) : voy = 3100 ; Vcoame = 1690 ; Vo = 1670



23 - [err]HNWR (100 MHz, CDCl[err], TMs, [err]), characteristics signals:
Trans conpound: 11.2 (1H, OH); 8.5 (d, 1H, Her]); 8.1 (2d, 1H, Herr]);
7.3 (m 5H, 0); 6.9 (d, 1H Herr]);, 4.8 (t, 1H Herr]); 4.4 (m 1H
Herr]); 3.85 (m 7H, COerr]Me, NCHerr]CO NCHerr]); 2.8 (d, 2H,
CHerr]N. 5 Cs conpound: 4.2 (m 1H, Herr]) ; 2.9 (d, 2H CH2N). Swep
2: '

2-(2' -chl orophenyl )-5-[[ N-benzyl -N-[[ err{2hydroxy-[err]- (3" -hydroxynet hyl -
'-hydroxy - phenyl) ethyl]-am nonethyl]-tetrahydrofuran V The conpound V
was obt ai ned according to the process as descri bed above (cf. 10 exanple

475 b Tic MR 5'2“‘82??‘50%‘@??&5/ PEEAQTIBE foon: 10.00)

[err] H-NVR (Treos eampognd) { &2 (1HINGH) [; & 5”,, IHaHnk1 8l &di d4,sHghal7s3 (M; ans |
d 1 14 X H
S 0 et ) e e R ol

H[err] H[er(l; D2Meq 8(§d 2 » CHaN).

2- (2" - chisor cmilaeuavﬁaou%d[l\&ihﬁr nH, (l-i%) ol (D OHECHYN).4' - hydr oxy- phenyl ) -[err]-
hydr oxyet hy] J- 20 = am nonet hyl] - tetrahydrofuran | "The compound | was
obt ai ned according to the process as descri bed above (cf. exanple 1, step

3), startingsiep@m the conpound V as obtained above in presence of Pt(ferr]

i nstead of F/ . = T HC L 0.15
(CHCI[err]/ A@%M"w/s "‘&%MMsu |
125, CFCC 3rphkfigh #P0iR h A0 firag ¥ s)= 38 ; T[err] (Trans)= 35
(el uent I\/EC]—I/H[err]O’TFAZS 7505%)- Flowrate 1 m/mn) IR (cnferr]),

general absorption bands: [errL and VNH = 3400-3300 ; [err] = 1590 ; [er rY
= 1220 ; [erTE e compognd V. was obtained according to the process as described above (cf.

10 example 1, step 2), starting from the compound [V as obtained above (75 %).
M=4675¢g
TLC : Rf (cis) = 0.41 Rf (trans) = 0.44 (EP/AcOEt 10:90)
1H-NMR (100 MHz, CDCl3, TMS, ), characteristics signals :
Trans compound : 11.1 (1H, OH) ; 4.9 (t, 1H, H>) ; 4.5 (m, 3H, Hs and CH,OH) ;
15 2.8-2.7 (m, 4H, CH.NCH.).
Cis compound : 4.8-4.5 (m, 4H, H., Hs and CH,OH).

The compound | was obtained according to the process as described above (cf.
example 1, step 3), starting from the compound V as obtained above in presence of PtO»
instead of Pt/C (73 %). M =377.5g '

TLC : Rf (cis) =0.18 Rf (trans) = 0.15 (CHCl3/MeOH 80:20)

25 HPLC : reverse phase column Cjg-5u, Nucleosil 125, CFCC 3F 10386 ; 150 x 4.6 mm :
Trmin (Cis)= 38 ; Trmin (Trans)= 35 (eluent MeOH/H>O/TFA 25:75:0.5 %o - Flow
rate 1 ml/min)

IR (cm-1), general absorption bands :
Vou and vy = 3400-3300 ; vg = 1590 ; vc ol = 1220 ; ve.oc = 1040

30 !H-NMR :d (ppm) (cf table 1)

The fumarate salt was prepared by using the compound ] as obtained above and fumaric
acid. Melting point (°C) : mp (cis) = 90 mp (trans) = 80



- 30 IHNWVR : [err] (ppm (cf table 1) The funmarate salt was prepared by
usi ng the conpound 1 as obt ai ned above and fumaric acid. Melting point (C
:nmp (cis) =90 np (trans) = 80 -24 - Exanple 5

2-(3%-chl orophenyl) 5- [N—[u[err] (3" - hvdr oxvnet hyl-4 - hydr oxy- phenyl)-[err] -
hvBT/oxy et hyl ] - ami nonet hvi¥- t et rahydr of uran Compound 1, with a
2,5-disubstitution in which n = 1 and R-3ch|oropheny| 5 Step :
2-(3'-chl orophenyl)-5-[ N-benzyl - N-(3' - net Béxvcar bonyl - 4' - hydr oxy- phenacvl | -
am nonet hyl -t et rahydrofuran IV The conpound |1V was obtai ned according to
the process as descri bed above (cf. exanple 1, step 1), starting fromthe
appropriate starting conpound Il (79 %. 10 M= 493.5 g TLC. Rf (cis) =
0. 23 Rf (trans) = 0.29 (EP/AcOEt 80:20) IR (cnferr]): VOH = 3100; [err]
= 1690 ; [err 1670 [err] HHNVR (100 MHz, CDCl[err], TMS, 6),
characteristémmlg.c&' | s: Trans conmpound: 11.:2 (1H O—l) ; 8.5 (d, 1H,

Herr]) : 8. % (42hlo &8 Gy Spledd iRy lekivl)- 4. 8
(t, 1H, Herf ; err err

NCH err]) ; MBS_QH_@BLQ&MQN) Gs corrpound 4.2 (m 1H Herr]) ; 2.9

(d 2H, CHZNCompofd 2 w1tha25 disubstjtution in which 1 = 1 and R = 3-chloropheny!
2-(3' -chl orophenyl )-5-T[ N-benzvl -N-[[err]-hydroxy-[err]-(3"- hydf oxynet hvl - 4

- hvdr oxy- 20 phenyl ) -et hyl | -am nonet hyl ] -t etrahydrof uran V The conpound
V was obt#i ngeepateording to the process as described above (cf. exanple 1,
step 2), stagt'n&frognt e. cQnpou |y, as obta| ned _ov. M= 467 g TLC
Rr (CI S) - 0' = o by & A t ‘ . v i 1 = J A l a
cDl[err], Tg@jng[@m-mtrah@nﬁmﬂm stics si gnal s: 25 Trans conpound: 11.1
(fH, OH) ; 4.9 (t, 1H, Herr]); 4.5 (m 3H, Herr] and CHerr]OH;

The compound [V was obtained according to the process as described above (cf.

example 1, step 1), Starting from the appropriate starting compound II (79 %).
10 M=4935¢g

TLC :Rf(cis) =0.23 ~ R (trans) = 0.29 (EP/AcOEt 80:20)

IR (cm-1) : voy = 3100 ; Vcoame = 1690 ; Voo = 1670

IH-NMR (100 MHz, CDCl3, TMS, 8), characteristics signals :

Trans compound : 11.2 (1H, OH) ; 8.5 (d, 1H, Hy) ; 8.1 (2d, 1H, Hg) ; 7.3 (m, 5H,
15 @);6.9(, 1H, Hs) ; 4.8(t, 1H, Ha) ; 4.4 (m, 1H, Hs) ; 3.85 (m, 7H, CO2Me,

NCH2CO, NCHa0) ; 2.8 (d, 2H, CH2aN).

~ Cis compound : 4.2 (m, 1H, Hs) ; 2.9 (d, 2H, CHaN).

20  phenvl)-ethyl]-aminomethyl]-tetrahydrofuran V

The compound V. was obtained according to the process as described above (cf.
example 1, step 2), starting from the compound [V as obtained above. M = 467.5 g
TLC : Rf (cis) = 0.35 Rf (trans) = 0.33 (EP/AcOEt 20:80)

1H-NMR (100 MHz, CDCl3, TMS, d), characteristics signals :

Trans compound : 11.1 (1H, OH) ; 4.9 (t, 1H, H,) ; 4.5 (m, 3H, Hs and CH,OH) ;
2.8-2.7 (m, 4H, CH,NCHa,). '

Cis compound : 4.8-4.5 (m, 4H, H,, Hs and CH>OH).



2.8-2.7 (m 4H, CHerr]NCH err]). GCs conmpound: 4.8-4.5 (m 4H H2, Herr]
and CH err] OH). 25 - Step 3:
2- (3" -chlorophenyl )-5-[N-[[err]- (3" -hydroxynet hyl -4' - hydroxy-phenyl)-[err]-
hydr oxyet hyl ] - am nonet hyl ] -tetrahydrofuran | The conpound | was obtai ned
according to the process as described above (cf. 5 exanple 1, step 3),
starting fromthe conpound V as obtai ned g?gve i n presence of Ptgerr]
instead of Pd/C (73 %. M= 377.5 g TLC (cis) = 0.17 Rf (trans) =
0.14 (CHCl[err]/MeOH 80:20) HPLC. reverse phase colum Cerr], Nucleosil
125, CFCC 3F 10386; 150 x 4.6 mm [err] (cis) 35 ; [err] (trans) = 32.5
(eluent MeOH ]0/TFA25 7505%- FIowlO rate1n1/mn) IR
(cmferr]), ge2€d'adhigropirenyl)-SH{NHEHG : ' B D-B-8 ALt
1590 ; VC OH = .1220“ d eﬁrl! ! ﬁlé 9 [err] H-NI\/R [err] (ppn) (cf tabIe 1)
The fumarate sing the conmpound | as obtai ned above
and fumaric 15 acid. Melting point (C : np (cis) =72 np (trans) = 84
Exanpl e 6
2-(2'-fluor opﬁenyﬁofnnf"f‘ﬁ-l(fv ?bt?xged ac&?ledg%re?hthf A’pcrh 9(?/“8 ﬁbfvf e(ﬁ]
hydr oxy- etthy| $xampie dostep B), starting ﬁremyhn eﬁmpm Gbn@emmed abwetm paesence of PtO;
2, 5-di substltg& o'f |(<; %r} = 2-fluorophenyl 20 Step 1:

- b- zy

|- am nonet hy Fan ?tréri’s)cﬁ%% ERCEMEOB R0 "2l corai ng 1 6

]- am nonet hy

the process aHPQ.@%V&G@' ﬁ?&e\éﬁluﬁ:ﬁf € 565 P dedsil 1I256CFEC 3F510386/;130X £26'mm e
gpgaog)rE:D?;gGSE art] g‘gi)cog‘? Lf’?gmm ](trgns§ 2.5 %g’luent%&:Oﬁ/ﬁoéﬂq’AT %75%5 &oaCF)Iow

10 ratel ml/mm)

IR (cm}), general absorption bands :

Vou and vy = 3400-3300 ; vg = 1590 ; Ve on = 1220 ; vc.o.c = 1040

1H-NMR : 8 (ppm) (cf table 1)

The fumarate salt was prepared by using the compound ] as obtained above and fumaric
15  acid. Melting point (°C) : mp (cis) = 72 mp (trans) = 84

a -t (s

Compound I, with a 2,5-disubstitution in which n = 1 and R = 2-fluorophenyl

The compound [V was obtained according to the process as described above (cf.

example 1, step 1), starting from the appropriate starting compound I] (78 %).
25 M=4775g

TLC : Rf (rac) = 0.34 (EP/AcOE:t 80:20)

IR (cm™1) : voi = 3100 ; Vcoame = 1690 ; veo = 1670

A4



iR (cnferr]) : [err] = 3100 ; [err] = 1690 ; [err] = 1670 - 26-

[err] H-NVR (100 MHz, CDCl[err], TMs5, 6), characteri:stics signals: Trans
conpound: 11.2 (1H, OH) ; 8.5 (d, 1H, Herr]) : 8.1 (2d, 1H, Herr]); 7.3
(m:5H, 0); 6.9 (d, 1H, Herr]); 4.8 (t, IH Herr]); 4.4 (m 1H, H5); 3.85
(m “FH, COMe, NCH err]CO, NCHerr]); 2.8 (d, 2H, CHerr]N. 5 ds
conpound: 4.2 (m 1IH, H5); 29 (d, 2H, CHerr]N . ‘Step 2:
2-(2'-fluorophenyl)-5-[[ N-benzyl -N-[[err] -pdr oxy-[err]-(3'-hydroxynethyl -

' - hydroxy- phenyl) ethyl-am nonethyl]-tetrahvdrofuran V The conpound V was
obt ai ned according to the process as descri bed above (cf. 10 exanple 1,
step 2), starti 2C V e (78 9. M—451g
TLC. Rf (rac) m%%%mgPygctgm ni:i ﬁéhﬁg&@ﬁﬁﬁjs%lﬂ%w CDCl[err], TNS,
[err]), charadirans gqmp@mﬂu ghbPL1HT ; S,érflﬂoi!lHdH J,&_l(@clsi 1HHe) 478 (. SHA,
H2); 4.5 (m r]

CH err] NCH[err%'j HICQJG(E gg{arﬁsp"[@g(%% ﬁ% 4%IS% rﬁyb ZI:H|[-%5r p]n 7}{21 CO:Me,
CHorr]on . stGHaCO, NCHR0); 2.8 (4, 2H, ¢ Gal, 4

2- (2" - f 1 uop opleie oimpouhdV: U2(m,] 1 H3Hshy PPy BH, hyHoN)r hydroxy-phenyl -[err]-h
vdroxy-ethyl]- am nonethyll-tetra yo?rofuran I he conpound | was
obt ai ned according to the process as descri bed above (cf. exanple 1, step
3), starting fsmt.he corrpound V as obt ai ned above in presence of Pt err]

i nst ead of Pd/ 1373y EM 150

80: 20) HPLC:.

X 4.6 mm 25 § a 2 gl] Retfahlydsofurad¥OH/ H err ] O TFA 25:75:0.5 % -
Flowrate 1 rﬂlmn) IR(cr'r{err] ), general absorption bands: [err] and

[ eir] 3400 3300 ; [err] = 1590; [err] OH = 1220 ; [err] = 1040; [err] =
1230 The compoun V was obtained accordmg to the process as described above (cf.

10 example 1, step 2), starting from the compound IV as obtained above (78 %).
M=451g '
TLC : Rf (rac) = 0.46 (EP/AcOEt 10:90)
IH-NMR (100 MHz, CDCl3, TMS, 9), characteristics signals :
Trans compound : 11.1 (1H, OH); 4.9 (t, 1H, H»); 45(m 3H Hs and CH,OH) ;
15  2.8-2.7 (m, 4H, CH,NCH,).
Cis compound : 4.8-4.5 (m, 4H, H,, Hs and CH,OH).

aminomethyl]-tetrahvdrofuran |

20 The éompound 1 was obtained according to the process as described above (cf.
example 1, step 3), starting from the compound V as obtained above in presence of PtO>
instead of Pd/C (75 %). M = 361 g |
TLC : Rf (rac) = 0.16 (CHCl3/MeOH 80:20)

HPLC : reverse phase column Cjg-5u, Nucleosil 125, CFCC 3F 10386; 150 x 4.6 mm :

25  Trmin (rac) = 16.5 (eluent MeOH/H2O/TFA 25:75:0.5 %o - Flow rate 1 m}/min)

IR (cm™1), general absorption bands : - ~
Voy and vy = 3400-3300 ; vg = 1590 ; Vc oy = 1220 ; vVc.o.c = 1040 ; vep = 1230
TH-NMR : 6 (ppm) (cf table 1)

The fumarate salt was prepared by using the compound | as obtained above and fumaric
30 acid. Melting point (°C) : mp (rac) = 170



[err]HNVR [err] (ppm (cf table 1) The funmarate salt was prepared by
usi ng the conmpound | as obtai ned above and fumaric 30 acid. Melting point
(© : mp (rac) = 170 - 27- Example 7

2- (3" - et hoxy-4' - propyl oxy-5' - et hyl sul fonyl - phenyl )-5-[N-[err]-(3"-hydroxy
met hyl - A
4' - hydr oxy- phenyl)-[err]-hydroxy-ethyl]-amnm nonet hyl ] -tetrahydrof uran
Compound |, with a 2,5-disubstitution iR26kich n = 1 and R =

3- et hoxy- 4- propyl oxy- 5 5- et hyl sul fonyl phenyl. Step 1:

2- (3' - nmet hoxy-4' - propyl oxv-5' - net hyl sul f onyl - phenyl ) -5-[ N- benzyl -

N- (3' - net hoxycar bonyl - 4' - hydr oxy- phenacyl )] - am nonet hyl -t et rahydrofuran 1V
The conpoundg._| obt ai ned according to the process as described above
(cf. 10 exafi step 1),

conpound 112 XXA4 X

startlng fromthe aprorlat'e startlng

4 ]H—NI\/R (100 VHz,

r], ;mound 11.2 (1H,

O); 8.5 ( oxy-4-mopylony- 1H,
Herr]),s4. grﬁéthyllﬁifoﬂﬁ?her&l‘l (rn 1H, H[err]) 3 85 (m 7H, CJerr] M,

NCHf err ] CH err]) (d, 2H, CHerr]N. Cs conpound: 4.2 (m 1H, H5)
;2.9 (d, 2H CHerr]N). Step 2: 20

2- (3" - met hogyepd] - propyl oxy- 5" - net hyl sul fonyl - phenyl ) - 5-[ [ N-benzyl -N-[[err] -

hydr oxy- , ,

[err]-(3' -h¥8 y y
an V The coM@mnsethoxvaarbot aCry D : refurk
above (cf. exanple 1, step 2), start| ng from t he corrpound IV as obt ai ned ™

above (76 %. M= 599 g 25 TLC. Rf (rac) = 0.37 (CHerr]Cli[err]/MOH
95: 5) The compound [V was obtained according to the process as described above (cf.

10 example 1, step 1), starting from the appropriate starting compound [I (74 %).
M=625g
TLC : Rf (rac) = 0.33 (CHaCl»)

IR (cm-!) : vou = 3100 ; Vcoame = 1690 ; Vo = 1670
1H-NMR (100 MHz, CDCl3, TMS, 8), characteristics signals :

15 Trans compound : 11.2 (1H, OH); 8.5 (d, 1H, Hax); 8.1 (2d, 1H, Hg); 7.3 (m,
5H, @); 6.9(d, 1H, Hs'); 4.8(t, 1H, H>); 44 (m, 1H, Hs); 3.85(m, 7H,
CO2Me, NCH2CO, NCH2@) ; 2.8 (d, 2H, CH)N).

Cis compound : 4.2 (m, 1H, Hs) ; 2.9 (d, 2H, CHaN).

The compound V was obtained according to the process as described above (cf.
example 1, step 2), starting from the compound [V as obtained above (76 %).
M=599¢

25 TLC: Rf(rac) = 0.37 (CH2Cl,/MeOH 95:5)
1H-NMR (100 MHz, CDCl3, TMS, d), characteristics signals :
Trans compound : 11.1 (1H, OH); 4.9 (t, 1H, H»); 4.5 (m, 3H, Hs and CH.OH) ;
2.8-2.7 (m, 4H, CH2NCH,).
Cis compound : 4.8-4.5 (m, 4H, Hj, Hs and CH,OH).



[err]H-NVR (100 MHz, CDCl[err], TMs, [err]), characteristics signals: Trans
conpound: 11.1 (1H, OH); 4.9 (t, 1H, Herr]); 4.5 (m 3H, Hs and
CHerr]OH); 2.8-2.7 (m-4H, CHerr]NCH err]). :Cis conpound: 4.8-4.5 (m 4H,
H2, .Hs; and CH err] OH). - 28 - Step 3
2- (3\/rret hoxv- 4' - pr opyl oxy#5¢ - met hyl sul f onyl - pheny#:y-5-[N-[[err]- (3" -hvdrox
viet hyl - 4" - hvdr oxv- phenyl ) - [err] hydr oxy- et hyl
] -am nonet hyl ] -tetrahydrofuran | The conpouifi- | was obtai ned according to
the process as described above (cf. 5 exanple 1,;#step 3), starting from
t he conpound V as obtained above (75 % . The cis and trans isoners are
separ at ed by Btepdr:ati ve HPLC. M= 509 g TLC. Rf (cis) = 0.23 Rf (trans)
0.19 (CHO [g£y4] %GRS Cinel IR SR ARINCANIE. 185 Bbgimbthyl-
Nucleosrl 125, 530, 4 = 23, (rrans)
= 19 (el uent HiAye ghepylFphy vid-aypinome -;- 12816 mM/nmin) IR
(cmerr]), general absorptron bands [err] and [err] = 3400- 3300; [err] =
1590; [err] OH = 1220; [err] = 1040 [err] = 1305; [err] = 1140 Jerr] H NVR:
[err] (ppm) (cFhe spmpound Iswas pheainedraceqrdingata thoaBroneay a5 clesenbad; abeye: (rf.
conpound | sas é?:*ﬁhﬁﬂé‘?dsté’gpg)’%tﬁﬂﬂ%ffwﬁiﬂecc&ﬁ]b&nd'\‘@|aE'dlbfhnﬁéd ﬁﬁov@QN_ ’I(h%'c'iQ
= 156 np (trans) [er

- d |
-(3' - hydroxyrreﬁma-“a'wﬁﬁﬁﬂf\?eﬁ?ﬁ%‘ﬁ P§W°é’?ﬂ“"[’rﬁ’ﬂ£ﬂ J&/ )
et hyl ] - am noneTbgl: Rfraﬁ)rabmer of LRfa(rt;aag 039NP¢CHC14/MeO@H B0:20)

Co 3 were per {dPHEd EsiiRubesd salmn g, Nedtgsh T CHEC B dBse: 105 6aR

obt ai n t he redDrmingcis paPdyTgmintrandD3 1§ (duéht HFO/M=QH/TFA6Q:40:068 %6 ¢ Flowsiate-
0.2% (CHCI@er r%ég%ﬂ_—‘@o 20) HPLC : reverse phase columm C[err], Nucleosil

125, CFCC 0 x 4.6 mm
IR (cm-1), general absorption bands :

VoH and VNH = 3400-3300 ; s Vg = 1590_; Vc OH = 1220; Vc.o.c = 1040 ;
VsoaMe = 1305 ; Vocus = 1140
IH-NMR : d (ppm) (cf table 1)

D

15  The fumarate salt was prepared by using the compdund 1 as obtained above and fumaric’
acid. Melting point (°C) : mp (cis) = 156 mp (trans) = 126

e ethyl]-aminomethyl]-tetrahydrofuran

20 Compound I, with a 2.5-disubstitution in whichn=1and R = 3,4—dimethoxyphenyl.

The steps 1 to 3 were performed as described above (cf. example 1, steps 1to3)to
obtain the required compound M=403g '
TLC : Rf (cis) = 0.27 ; Rf (trans) = 0.22 (CHCl3/MeOH 80:20)
HPLC : reverse phase column Cjg-5u, Nucleosil 125, CFCC 3F 10386 ; 150 x 4.6 mm :
25  Tgrmin (cis) = 13.6 ; Trmin (trans) = 6.5 (eluent MeOH/H>O/TFA 50:50:0.5 %o - Flow

| ‘rate 0.5 ml/min)
. 1H-NMR : 8 (ppm) (cf table 1)

The fumarate salt was prepared by using the compound | as obtained above and fumaric
acid. Melting point (°C) : mp (cis) = 118 mp (trans) = 129



25 TRmMn (cis) = 13.6 ; TRmn (trans) = 6.5 (eluent MeOH Herr]Q TFA
50:50:0.5 % - Flowrate 0.5 mM/mn) [err]HHNVMR [err] (ppm (cf table 1)
The fumarate salt was prepared by using the conpound | as obtai ned above
and fumaric acid. Melting point (C: np (cis) =118 np (trans) = 129 29

-/
2 (4'- rrethoxyphenyl)5 [NF[[err]-(3 hydroxyrrethyl 4' - hydr oxy- phenyl)-[err]-
hydr oxy- et hyl]-am nonet hyl -tetrahydrofu?an Compound I, with a
2,5-disubstitution in which n =1 and R = 4-net hoxyphenyl. 5 The steps 1
to 3 were perfornmed as descri bed above (cf. exanple 1, steps 1to3) to
obtain the required conpound. M 373 g TLC. Rerr] (cis) = 0.22; Rf (trans)
= 0.19 (CHOEk@mplé ig2OH 80: 20) HPLC: reverse phase coI um C[err], Nucleosil -

: 4. T

125, CFCC 3 = 41
(el uent MeCH AL e W op ¥ r] H NVR:
[err] (ppm -ldahvdiofisi © salt was prepared by usi ng the
conmpound | As obt ed .a .a mar.i ¢ i d. .Mel tding, point 1O : nmp
(cis) = 10 1& dg s%ﬂ pi &a/hiéh n= landt il 4-e thoxyfa{xenyli

2-(2'.6"-dichl orophenyl) 5 [N-[[err] (3' - hydroxynet hyl - 4' - hydr oxy- phenyl ) -

L1 1 D OFYe oA, S BEAs bOENGN SO OIRNRY, kel B

to 3 were pebtaisrtheequiredcompounddMabdV2g(cf. exanple 4, steps 1 to 3) to
?&?:il?eﬁ P]e/'rgqui]( 15 PLE:wa(t}r\z‘?al e-fégg Cm:l3/(1:\’]&611iqSsz rac) ug égsrl 125,
CFCC 3F 103%96&16 %P I '-‘? e‘%ﬁ gg'@gﬁf éﬂl RXAE6mmG 5 o
- Fl ow r at eTgmi (d8)™ 45 e’I‘ﬁ&\HME’s)-{ﬂ (dluéxi?M@OHﬂioOﬂFhe"SL?S Glse%ofmamhe ~
sal t wag, Prep al ed by usi ng the conpound | as obtal ned above and fumaric

1H- NMR : & (ppm) (cf table 1)

The fumarate salt was prepared by using the compound ] as obtained above and fumaric
acid. Melting point (°C) : mp (cis) = 101 mp (trans) = 112

15

ethyll-ami ethyll-tetra
Compound I, with a 2,5-disubstitution in which n = 1 and R = 2,6-dichlorophenyl.

The steps 1 to 3 were performed as described above (cf. example 4, steps 1 to 3) to =
obtain the required compound. M =412g

20 TLC : Rf (rac) = 0.19 (CHCl3/MeOH 80:20)
HPLC : reverse phase column C;g-5u, Nucleosil 125, CFCC 3F 10386 ; 150 x 4.6 mm :
Trmin = 39 (eluent MeOH/H20/TFA 25:75:0.5 %o - Flow rate 1 mi/min)
1H-NMR : 8 (ppm) (cf table 1)

The fumarate salt was prepared by using the compound ] as obtained above and fumaric
25  acid. Melting point (°C) : mp (rac) = 92



+ 25 acid. Melting point (C) : np (rac) = 92 - 30 - Exanple 11

2-propyl -5-[N-([err]-(3" -hydroxynet hyl -4' - hvdrox_vphenyl )-[err]-hydroxy-ethy
| ]1- am nomet hvl | -t et rahydref uran Conpound |, witfa 2,5-disubstitution in
which n =1 and R = propyl. 5 The steps 1 to 3 were perforrred as descri bed
abové (cf. exanple _1 steps'1 to 3) to obtain the&’fequired compound. M =
309 g TLC. Rf (rac) 0.12 (CHO [err]/ MeCH 80: 20) HPLC. reverse phase
colum (Cerr], Nucleosil 125, 'CFCC 3F 10388 150 x 4.6 mm TRmin =
8.3(eluent MeOH Herr]OTFA 25:75:0.5 % - Flowrate 1 m/mn) 10
[errJ]HNVR @ [err] (ppm) (cf table 1). The fumarate salt was prepared by
using the commg_uas obt ai ned above and fumaric acid. Melting point
([err]C): [ehr T

2-(4' -pyridy 2 X
xy-ethyl]- 1B a ydrofuran Conpound I

2, 5-di substi | ' YL
2- (4" -pyridyl Hé’%[]ﬂf' ge\&@@ﬁﬁé‘?gpﬂstﬁﬁﬂcgﬁgc\g@ggﬁyl I1}Mhhvd|IP?C>E}9':}phenacvl )] -
am nonet hvl -tetrahydrofuran 1V 20 The conpound |V was obt ai ned accordi ng

to the proceggedfepdast3 Wse g@ﬂ&ﬁn&ﬁs df‘s’éﬁﬁ?& @bdve @éfeé‘xajniple it ﬁe% AGof 32%1

the corresponding 'starting ound
0.25 (CHC | ePP‘Pm\I@mqueqwmpound- Mz 309 g
TLC : Rf (rac) = 0.12 (CHCl3/MeOH 80:20)

HPLC : reverse phase column Cig-5u, Nucleosil 125, CFCC 3F 10386 ; 150 x 4..6 mm :
Trmin = 8.3(eluent MeOH/HzO/TFA 25:75:0.5 %o - Flow rate 1 ml/mm)
10 1H-NMR : 3 (ppm) (cf table 1),

~[err]-hydro

C

The fumarate salt was prepared by using the compound | as obtained above and fumaric
acid. Melting point (°C) : mp (rac) = 127

15  aminomethyl]-tetrahydrofuran
Compound I, with a 2,5-disubstitution in which n = 1 and R = 4'-pyridyl.

g

aminomethvl-tetrahvdrofuran IV

20 The compound IV was obtained according to the process as described above
- (cf. example 1, step 1), starting from the corresponding starting compound Il (69 %).
M= 474 g.
TLC : Rf (rac) = 0.25 (CHCl3/MeOH 90:10).



Step 2:

7- (4" -pyridyl)-5-[[ NNbenzyl -N-[err]-hydroxy-[err]-(3"-hydroxvnet hyl -4' - hydr
oxy- phenyl)- ethyl]-am nonet hyl]-tetrahydrofuran V The conmpound V was

obt ai ned according to the process as descri bed above 5 (cf. exanple 1,
step 2), starting fromthe corresponding conpound 1V (78 %9. M= 448 g
TLC. Rf (rac) = 0.20 (CHCl[err]/MeCOH 80:20) Step 3:

2-(4' -pyridyl)-5-[N-[err]-(3"-hydroxvmet madl-4' - hydr oxy-phenyl)-[err]-hydrox
y-ethyl]. 10 am nonmethyl]-tetrahydrofuran I The conpound 1 was obt ai ned
according to the process as descri bed above (cf. exanple 1, step 3),
starting froStdpi: correspondl ng corrpound Vin presence of PtCIerr] I nst ead
of Pd/C (72 4-Midvif4-end K. :
HPLC; revers 1’ ‘o tH ‘-"—‘ XLl vav

mm TRmn (r& : ve ]0/TFA15:85:0.5 %- Flowrate 0.6
m/mn) IR (crr[ err]) general absorption bands: VOH and VNH = 3400- 3300;
[err] = 1590; [err] = 1220; err%l = 1040; éerr] = 1600 and 1560 20

[err] H- NVR: [l'éuer }:omppp@d(x_f washe amedm ing tp the process as described above

2- phenyl - §- [ 0 Virof 1k SopepouRay | dordgialy v eth
yl]- am nget h%{.}kﬁ?hﬁéﬁyg%ﬂ%){ﬂ?@#go[}ngl , \?\:Abﬂ')é p di gfjbst ituti gn@(?ﬂ
which n = 2 &henyl 25 Step 1

2- phenyl - 5- [ ['mI:(beRzyrhe)\é 020-(OHClaMeOHI80:80)- 4' - hydr oxy- phenacyl )] - am noet hy
| - tetrahydrofuran IV The conmpound IV was obtai ned according to the process
as described above (cf. exanple 1, step 1), starting fromthe appropriate

conmpound 11 w

A
10  aminomethyl]-tetrahvdrofuran
The compound | was obtained according to the process as described above
(cf. example 1, step 3), starting from the corresponding compound V in presence of
PtO» instead of Pd/C (72 %). M =344 g
TLC : Rf (rac) = 0.18 (CHCl3/MeOH 60:40)
15 HPLC: reverse phase column Cyg-5u, Nucleosil 125, CFCC 3F 10386 ; 150 x 4.6 mm :
Trmin (rac) = 12 (eluent MeOH/H>O/TFA 15:85:0.5 %¢ - Flow rate 0.6 ml/min)
IR (cm-!), general absorption bands :
VoH and VNH = 3400-3300; vg = 1590 ; vc.oH = 1220; vc.o.c = 1040 ;
Vpyridine = 1600 and 1560
20 H-NMR: 0 (ppm) (cf table 1) ~

aminoethy|]-tetrahydrofuran
Compound I, with a 2,5-disubstitution in which n = 2 and R = phenyl

tetr Vv

The compound ]V was obtained according to the process as described above (cf.
example 1, step 1), starting from the appropriate compound I (73 %).



- 32 - TLC R (cis) = 0.47 Rf (trans):= 0.43 (EP/ AcOEt 60:40) IR _
(cmerr]): [err] = 1690; [err] '= 1675 [err]H NVR (100 MHz, CDCl[err], TMS,
6) principal signals: Trans conpound: 11.2 (1H OH); 8.5 (d, 1H, Herr]);
8.1,(2d, 1H, Herr]); 7.3 (8,5 SH [err]CHerr])»4.9 (t, 1H Herr]),; 4.2
(m %, Hs); 4.1 (s, 5H, NCH2CO.and COerr]Me); 3.8 (2H, NCH err]0); 2.7
(t, 2H, CHerr]N); 2.4-1.5 (m 8H, Herr], H4, 2CH2 of the chain) Gs
conmpound: 4.8 (t, 1H, Herr]). Step 2: 10.32.

2-phenyl -5-[[ N-benzyl -N-[[err]-hydroxy-[err]-(3"-hydroxynethyl -4-hydroxy-ph
enyl ethyl]- am noethyl]-tetrahydrofuran V The conpound V was obtai ned
according to e :pRYEES)S= 047dERE(talS)= 64 EP/AJOEIH0M)| e 1, step 2),
starting fromygrze _'cl‘:gr’reg)ls;nd |V 3%{ob?g? \(ab{f\c/ée (70 %9. M= 445 g 15 TLC
Rf (cis) = 0.23\cm CopMng)162 @.\'2@=? | [err]/MeOH 95:5) IR (cnferr]) :
[err] = 3400 FHNMR (IRRMHACIER, TMI, H) prindipal Bighals:err]) princi pal signals:

Trans conpound. 4.9 (t, 1H Hersrd); 7 o 2 ergl ; . \
Mol . 15 e Sompeudy TRECHA) O, 89, Tl FRG By, th igh 7
conpound: 3. 75Hn GCGH,H &9 {t, HieH) :a4d @Y ¢H; M) ; Sldp, 3H, NCH>,CO and
2- phenyl - 5-[ LY - 63 t. -4 sy X¥- phenyt )= [ lahygdr o th
yl ]- am noet hv Zq\déi’r g%y@r%?ﬁreg%@ ’%Z (gozrr}g’ogiﬁ%w ’V\'/Zignlé krgr %23{] % ’cl(g)i ’dlﬁrég%t 0
the process aofesbainbed above (cf. 25 exanple 1, step 3), starting from
t he conpound ¥4 gneds aboMenbyl 9. M= 355 g TLC: Rf (cis) = 0.48

Rf (trans) = g’ﬁ%mﬂ%g(‘]@lgl[%ebr?] ?Hl\/bgg%: 20) HPLC : reverse phase col umm
Clerr], Nucleosil 125, CFCC 3F 10386, 150 x4 .6 mm TRm n(cis) = 52 ;
TRmin(trans) s eluent: MeOH Herr]O TFA 25:75:0.5 %- Flowrate 1

m #+4i n) 3{)0 : f .

aminoethyvl]-tetrahvdrofuran V

The compound V. was obtained according to the process as described above (cf.
example 1, step 2), starting from the compound [V as obtained above (70 %).
M=445g '

15 TLC:Rf(cis) =0.24 Rf (trans) = 0.28 (CHCl3/MeOH 95:5)
IR (cm!) : voy = 3400 '
1H NMR (100 MHz, CDCl3, TMS, 8) principal signals :
Trans compound : 4.9 (t, 1H, Ha) ; 4.7 (s, 2H, CHgOH) ; 4.6 (m, 1H, Hs) ; 4.15 (m,
1H, CHOH) ; 3.9 and 3.5 (2d, 2H, NCH20)

20 Cis compound : 4.7 (m, 4H, Hs, H> and CH>OH).

L _

.aminoethgl |-tetrahydrofuran 1

The compound ] was obtained according to the process as described above (cf.
25  example 1, step 3), starting from the compound V as obtained above (71 %). M= 355 g
TLC : Rf (cis) = 0.48 Rf (trans) =0.40  (CHCl3/MeOH 80:20)
HPLC : reverse phase column C1g-5u, Nucleosil 125, CFCC 3F 10386, 150 x4 .6 mm :
Trmin(cis) = 52 ; TRmin(trans) = 48 (eluent : MeOH/H>O/TFA 25:75:0.5 %o - Flow rate
1 mi/min) '
30 I!H-NMR: o (ppm) (cf. table 2)



- 33 - The funmarate salt was prepared by using the conmpound | as obtained
above and fumaric acid. Melting point (C : np (cis) = 145 np (trans) =
130 Exmpl e 14

2-(3".4" .5 -trinmethoxyphenyl)-5-[N-[[err]-(3'-hydroxynet hyl -4"-hydr oxy-phen
yl)- 5 [err]-hydroxy-ethyll-am noethyl]-tetrahydrofuran Conpound 1, ww~¥h
a 2,5-disubstitution in which n =2 and R = 3,4, 5-trinet hoxyphenyl Step 1:
2-(3'.4' .5 -trimethoxyphenyl)-5-[[ N-benzyd3 -

-N-(3' - met hoxycar bonyl - 4' - hydr oxy- phenacyl )] -am noet hyl -t etrahydrofuran IV
10 The conpound |V was obtained according to the process as descri bed
above (cf. &harfpherate saittwas prepared by using the @nmmddm;rqbpnln@d abayeapd furdari¢ .
TLC. Rf (ci (t 28 50) IR (cnjerr]):
lerr] = 169%}“1[ or r']‘}‘%”i'% 5 [edriélfﬁg)NR}R&( 100 E/Eém@u flg?r] ™S, [err])
princi al signals: 15 Trans conpound : 11.2 (1H, OH); 8.5 d, 1H,

Herr]); 8.1 (2d, 1H, Herr]); 7.3 (s, 5H [err]CHerr]); 4.9 (t, 1H,
Herr]); 4.5 (m 1HI Herr]); 4.1 (s, 5H, NCHerr]CO and CJerr]Me); 3.8

(2H, NCH er (t 2H CH2N) ; 2 4-1.5 (m 8H H[err] H[err]
2CH err] of atin \: 3 hidroxivinethiylat' X%© 2
2-(3" . 4 55

ymet hyI- 4" 4 yII-tetrahydrofuran Vv The

conpound V \@ﬂnpﬁh«hdllmdha@gﬁ)dxsubsglmtmmhevlpchmes%antthueS,dri trimethdxyphernylf .
exanple 1, step 2), starting fromthe cpnpound 1V as obt ai ned above (72 %.
25 M = 535 g TLC. Rf (cis) = 0.60 Rf (trans) = 0.65 (CHCl[err]/ MeOH
80:20) IR (c&ge_ir]) : [err] 3400 [err]H NIVR (100 VHz CDCl[err] TV,
[err]) princigal $idh Omé J s
CHerr]OH; 426 (m It
phenacyi)}-aminoet

10 The compound [V was obtained according to the process as described above (cf.
example 1, step 1), starting from the appropriate compound ]I.
TLC : R¢ (cis) = 0.40 Rg (trans) = 0.28 (EP/AcOEt 50:50)
IR (cm-!) : vcoaMe = 1690 ; Voo = 1675
1H NMR (100 MHz, CDCl3, TMS, d) princiLal signals :

15 Trans compound : 11.2 (1H, OH); 8.5 (d, 1H, Hy); 8.1 (2d, 1H, Hg); 7.3 (s,
5H, @CHj); 49(t, 1H, H2); 4.2 (m, 1H, Hs); 4.1 (s, 5H, NCH2CO and

CO:2Me) ; 3.8 (2H, NCH2@); 2.7 (t, 2H, CHzN); 2.4-1.5 (m, 8H, H3, H4, 2CH2
of the chain)
Cis compound : 4.8 (t, 1H, Ha).

The compound V. was obtained accordinb to the process as described above (cf.

example 1, step 2), starting from the cqmpound 1V as obtained above (72 %).
25 M=535¢g

TLC : R¢(cis) = 0.60 R¢ (trans) = 0.65 ((.‘,HCl;;/McOH 80:20)

IR (cm™!) : VOH = 3400 |

1H NMR (100 MHz, CDCl3, TMS, 8) principal signals :

Trans compound : 4.9 (t, 1H, H>); 47 (s, 2H, CH,OH); 4.6 (m, 1H, Hs) ;
30 4.15(m, 1H, CHOH); 3.9 and 3.5 (2d, 2H, NCH20)



-30 4 15 (m 1H CHOH); 3.9 and 3. 5 (2d 2H NCHZO) C s conmpound: 4.7 (m
4H, Herr], Herr] and CH[err]O—|) Step 3.
2-(3 .4".5 -trlrrethoxyphenyl) 5-[N-[[err]-(3'- hydroxyrrethyl 4' - hydr oxy- phen
yI)\t} err] hydr oxy- et hvl | - aminoet hyl ] -t et rahudroftifan | 5 The conpound |
bt ai ned according to the process as described above (cf. exanple 1,
step 3), starti ng fromthe corrpound V as obtained above (74 %9. M= 455 ¢
TLC. Rf (cis) 0.18 Rf (‘t rans) 0. 13 34(-CHCL[%fr]/ MeOH 80:20) HPLC :
reverse phase coI um CJerr], Nucl eosrl 125, CFCC 3F 10386, 150 x 4.6 mm
TRm n(cis) =24 ; TRmn(trans) =19.5 (eluent : MeOH/ Herr] O TFA 25:75:0.5
% - Fl ow 10 Cis aorapdund /47 (in, fH HpHHNMRI CHOOHppm) (cf. table 2) The
fumarate salt was prepared by using the conpound | as obtai ned above and
fumaric acid. Melting point (C : np (cis) = 180 np (trans) = 220 Exanple
15 15 Step 3 :
2-(3".4".5" - Liymmt \pptiRRYbHenyi ) S-INLBEB-hydrd xy ey RV IRITOXY -pllenyl).dr OXy- phe
nvl) - [err] rxy e - alm Noprop -fetrahvdrof uran Conmpound I, with a
2, 5-di subst i tHIRYERXY-¢ apunoethyal-terahyarolugang o_+¢ rj net hoxyphenyl Step 1:
2-(3 .4".5 -trimet hoxyphenyl) 5- [N—benzyl N- (3" - met hoxycar bonyI -4' - hvdr oxy-

20 h I I | -t dr of | V. Th d
2ccor fi ngot & ThscopmBRuE L et Sbtathealcaccarivg tpothe Bogms & descuibe] ahove (et -
?Eart | )ng f(r) orexampledl) Btep(3), sﬁmn Qfmﬂth&;t{ohi i&\%s obthified aRfve(([aA:%)] Mﬂgggs 2Rf5

rans = . C err =
[err]H NWMR (1 %6 %1? Zg (Sg)'(g:{ ﬁf;,éj*l rans conpound :
\f,z (1H, OHHPIL 5re(varse phaseH[Oélrml} F:ls-éu,lN(lddw 125, GF&IG 35 103863 15@ x 464mm :
€ CH t., 1
N err) o0 - gt e TRy - %rrlg%r] AR TR 2SR e
2.4-1.5 (fh apelqp mrr]) H4, 2CH err]

1H-NMR : & (ppm) (cf table 2)

The fumarate salt was prepared by using the ¢compound | as obtained above and fumaric
acid. Melting point (°C) : mp (cis) = 180 mp (trans) = 220

15

-hvdroxy-ethvi]-aminopropvl]-tetrahvdrofuran

Compound I, with a 2,5-disubstitution in which n = 3 and R = 3,4,5-trimethoxyphenyl

Step 1:
2.

20 henacvl)-aminopropvli-tetrahvdrofuran IV

The compound ]IV was prepared according to the process as described above (cf.
example 1, step 1), starting from the appropriate compound II (75 %).
TLC: Rf(cis)=0.38 Rf(trans) = 0.26 (EP/AcOEt 50:50)
IR (em ) : vcoaMme = 1690 ; Voo = 1675

25 IH NMR (100 MHz, CDCl3, TMS, d) principal signals :
Trans compound : 11.2 (1H, OH); 8.5 (d, 1H, H>); 8.1 (2d, 1H, H¢); 7.3 (s,
5H, @CHa)); 49(, 1H, H;); 4.2 (m, 1H, Hs); 4.1 (s, 5SH, NCH,CO and
€02Me) ; 3.8 (2H, NCHagp); 2.7°(t, 2H, CHaN) ; 2.4-1.5 (m, 8H, H3, Hs4, 2CH»
of the chain)



of the chain) - 35 - Cs conpound : 4.8 (t, 1H, Herr]). Step 2:
2-(3'.4".5" -trinmethoxyphenyl)-5-[[ N-benzyl -N-[[err]-hydroxy-[err]-(3'-hydro
xymet hyl - 4' - hvdr oxy- phenyl ) ethyl]-am nopropyl]-tetrahydrofuran V 5 The
conmpound V was prepared according to the process as descri bed above (cf.
exanple 1, step 2), starting fromthe conmpound IV as obtained above (78 %&.
M= 547 g TLC. Rf (cis) = 0.36 Rf (trans) = 0.38 (CHCl[err]/MeCOH 90:10) IR
(crierr]) : VOH = 3400 10 [err]H NVR (10@33WHz, CDCl[err]3, TMS, 6)

princi pal signals Trans conpound : 4.9 (t, 1H, Herr]); 4.7 (s, 2H,
CHerr]OH); 4.6 (m 1H, H[errh;l 4.15 (m 1H CHOH); 3.9 and 3.5 (2d, 2H,
NCH err]) G Kiseampaned : 484t WL Hp). Herr], Herr] and CH err]OH. Step 3:
15

2-(3".4" .5 -trinmethoxyphenyl)-5-[-N-[[err]- (3" -hydroxynet hyl -4'-hydroxy-phe
nyl) - [err]-lﬁ}-ﬂ?—&xy ethyl]- am nopropyl-tetrahydrofuran I The corrpound | was
prepared acc@-(B i X besz oxe-g-C HEoNYI il: step
3), starting 72% M—457g20
TLC. Rf (ci & : L et/ MeOH 80: 20) HPLC:
reverse phase coI urm C[err] Nucl e05|l 125 CFCC 3F 10386, 150 x 4.6 mm

T ow rabe 1T PRRRSORLY vif%wfﬁpi“%d(ae&ﬁﬁ?éw VRE e o5 ellelbealone . ™

salt was prepeampléy, tstnpng).tsmt ingrfrommdhe camponpndi N saebrainednabaverti?s %)
acid. Meltingpoiqys gC) . nmp (cis) =205 np (trans) = 162

TLC: Rf(cis)=0.36 Rf(trans) = 0.38 (CHCl3/MeOH 90:10)

IR (cm*!) : voy = 3400 ~

10 !'HNMR (100 MHz, CDCl3, TMS, 0) principal signals :
Trans compound : 4.9 (t, 1H, Ha); 4.7 (s, 2H, CH2OH); 4.6 (m, 1H, Hs) ;
4.15 (m, 1H, CHOH) ; 3.9 and 3.5 (2d, 2H, NCH20)
Cis compound : 4.7 (m, 4H, Hs, H2 and CH2OH).

-hvdroxy-ethvl]l-ami -tetrahydr

The compound | was prepared according to the process as described above (cf.
example 1, step 3), starting from the compound V. as obtained above (72 %).
M=457¢g

20 TLC: Rf(cis)=0.18 Rf(trans) = 0.15 (CHCl3/MeOH 80:20)
HPLC : reverse phase column C;g-5p, Nucleosil 125, CFCC 3F 10386, 150 x 4.6 mm :
Trmin(cis) = 38 ; TRmin(trans) = 30 (eluent : MeOH/H20/TFA 25:75:0.5 %o - Flow rate
1 ml/min)
1H-NMR : 8 (ppm) (cf. table 3)

25  The fumarate salt was prepared by using the compound ] as obtained above and fumaric
acid. Melting point (°C) : mp (cis) = 205 mp (trans) = 162



- 36 - Exanple 16

2-(2' -chl orophenyl )-5-[N-[[err]-(3"- hydroxynethyl 4' - hydr oxy- phenyl)-[err]-
hydr oxy-ethyl ] - am nopropyl | -tetrahydrofuran Conmpound I, with a

2, 5rdi substitution in which n =3 and R = 2-chl orophenyl 5 Step 1:

2- (szchlorophenyl) 5- [ N-benzyl - N- (3' - met hoxvcar bonvl - 4' - hydr oxy- phenacyl ) -
am nopropy] ] -tetrahydrofuran 1V The conmpound |V was prepared according to
the process as described above (cf. exanple34,. step 1), starting fromthe
appropriate conpound Il (75 %.-10 TLC. Rf (rac) = 0.40 (EP/ AcOEt 70: 30)
IR (cnferr]): [err] = 1690; [err] = 1675 [err]H NVMR (100 MH err],

CDCl[err], TMS @Dl rinci pal signals Trans-corrpound © 11.2 (1H, OH) ;
E(3,[5 g_a ]I_'ll[_ler:,_l][r -re --- B-(3:1 l)v cthyBal droxy-phe GG’.ﬁl Széthéll )
COerr]Me); 3. EmindptophiPiteahiiofurdn 7 (t, 2H, CHZN) 2.4-1.5 (m 8H H3, H4,

22" et or opr RPPRU!h pisEASHRsRR it fo Wi s 3 FRR e BrGBhey ot 1y g

- hydr oxv- 20 phenyl ) ethyl]-am nopropyl]-tet rahydr of uran V The conpound

V was prepaf edgagcording to the process as described above (cf exarrpl e 1,
step 2), startrnégromthe corrpound |V as obt ai ned above M= 491.5

g TLC Rf (rac3(Z-chl _.J 8lamethoxvearbony, TOXY acybr] =
3400 [err] H vagg.n yxaTo} etr ﬁ]v TMS, [err]) pri nci pal signals: Trans
conpound : 4.9 err (s, 2H, CHerr]OH); 4.6 (m 1H Herr])

4.15 (m 1H CHO—|) 3 9 and 3. 5 (2d 2H, NCH err]) G's conmpound: 4.7 (m
4g, sHerr], Hehé loripdupdiI& WaShfrepared according to the process as described above (cf.

example 1, step 1), starting from the appropriate compound II (75 %).
10 TLC: Rg(rac)=0.40 (EP/AcOEt 70:30) '
IR (em-1) : VeoaMe = 1690 ; Voo = 1675
1H NMR (100 MHZ, CDCl3, TMS, ) principal signals :
Trans compound : 11.2 (1H, OH); 8.5 (d, 1H, Hy); 8.1 (2d, 1H, Hg); 7.3 (s,
5H, OCH3); 4.9(t, 1H, Hz); 4.2 (m, 1H, Hs); 4.1 (s, 5SH, NCH>2CO and
15 CO:xMe); 3.8 (2H, NCHag); 2.7 (t, 2H, CH2N); 2.4-1.5 (m, 8H, H3, H4, 2CH>
of the chain) '

Cis compound : 4.8 (t, 1H, H»).

N 20 p' hen'yl) ethvi]-aminopropyl]-tetrahydrofuran V

The compound V. was prepared according to the process as described above (cf.
example 1, step 2), starting from the compound LV as obtained ‘above (79 %).
M=4915¢g '
TLC: Rf(rac) =0.42 (CHC13/MeOH 95:5)

25 IR (cm-l):voy=3400
1H NMR (100 MHz, CDCl3, TMS, &) principal signals :
Trans compound : 4.9 (t, 1H, Hs); 4.7 (s, 2H, CH>OH); 4.6 (m, 1H, Hs) ;
4.15 (m, 1H, CHOH) ; 3.9 and 3.5 (2d, 2H, NCH»0@)
Cis compound : 4.7 (m, 4H, Hs, H> and CH>OH).



-37 - Step 3
2-(2'-chlorophenyl ]-5-[N-[[err]- (3" hydroxynet hyl - 4" - hydr oxy- phenyl)-[err]-h
ydroxy-et hyl] am nopropvl]-tetrahydrofuran |I The conmpound | was prepared
according to the process as descri bed above (cf. 5 exanple 1, step 3),
starting fromthe.conmpound V as obtained above, in presence of Pt err] s~
instead of Pd/C (73 %9. M= 401.5 g TLC. Rf (rac) = 0.14 (CHCl[err]/ MeOH
80: 20) HPLC. reverse phase colum ([ err]-3"™ucl eosi| 125, CFCC 3F 10386, 150
X 4.6 mm TRmn(rac) = 19.4 (eluent: MeOH/ Herr] O TFA 25:75:0.5 % - Fl ow
rate 1 m/mn) 10 [err]H-NVR : [err] (ppm) (cf. table 3) The fumarate
salt was preiepdd by using the conpound | as obtained above and fumaric
aci d. Mel ti ngmes A Q i lﬂ‘l Bfoh

[} DLMINILY . bt 3 ¥

= Al 4 ogml & -B-hvdrc
2-(3'. 4. 5' -1 el NOXYDIGAYT | *5 T € e e s R bdroxyaetid): bhen
yl)- 15 [ annopropyixielrahyGrofuramln nohept yl -t et rahvdr of uran Conpound 1, with
a 2,5-disubstitution in which n =7 and R = 3,4, 5-tri net hoxyphenyl. The

steps 1 to ﬁrwere performed as descri bed above (cf. exanple 1, steps 1 to
3) to obtai nfheneompaund ddwao RErRarrd aggordingatoythe process as dgserjbed ghove (cf.

(CHC1[ er 5]/ Mx&iipfO1, %8p 3Y) startilts-Grom HRVEInTSoUHIAY 2sOBiMRd Tb&Ve, kn pNUEAGROSE !
125, CFCC 3k 0586 %‘5 T t = 35 (el t
MeOH H err] &éﬁﬂ‘%.d %&7%?3%6%%#%3& rlanm53 m n) [(e(rariJITNIVR : [err] (ppm

(cf. table ALOhe Rfdrae) atlcl 4(CTHClaAe@HB020)d by using the conpound | as
obt ai ned abqyg @Nfkveliahhée dibrln CYR'sh RHcRBLM 25, OFcc 9P 1058618b .8 560 2°

Exanpl e 18

2-(3'. 4" .5 -Trminratiox D éelyent: MEOHHOQ/TFARS5: T5:0L5 Fey-Riblyate 4' mimiloxy - pheny
1)- [ernp- WW-NM’R?EM&:}&W&EEQ hyl ] -tetrahydrofuran Conpound 1, with a
2,4-disubstitution in which n = and R = 3,4, 5-trinmethoxyphenyl

The fumarate salt was prepared by using the compound | as obtained above and fumaric
acid. Melting point (°C) : mp (rac) = 210 '

15 -hvdroxy-ethvil-aminoheptvl-tetrahvdro

Compound I, with a 2,5-disubstitution in whichn=7 and R = 3,4,5-trimethoxyphenyl.

The steps 1 to 3 were performed as described above (cf. example 1, steps 1 to 3) to
obtain the required compound. M =513 g ~or
TLC : Rf (trans) = 0.19 (CHCl3/MeOH 80:20)

20 HPLC: reverse phase column Cjg-5u, Nucleosil 125, CFCC 3F 10386, 150 x 4.6 mm :

Trmin(trans) = 35 (eluent MeOH/H20/TFA 25:75:0.5 %o - Flow rate 1 ml/min)
1H-NMR : 8 (ppm) (cf. table 4)

The fumarate salt was prepared by using the compound ] as obtained above and fumaric
acid. Melting point (°C) : mp (trans) = 156

droxy- -amino -tetrahvdrofura

Compound 1, with a 2,4-disubstitution in which n = 1 and R = 3 4,5-trimethoxyphenyl



- 38 - Step 1: 2-(3 .4'.5 -trlrrethoxyphenyl) 4- [ N-benzyl
-N- (3" -net hoxycarbonyl -4 -hydroxy-" phenacvl) ‘am nonet hyl ] -t etrahydr of uran
| V The conpound |1V was prepared according to t he process as descri bed above
(cf. 5 exanple 1, step 1), starting fromthe appropriate amine Il (yield 69
% . \HC Rf (rac) 0.42 (EP/ AcOEt 50:50) IR (cnferr]): [err] (ester and
ket one) = 1690 1H NI\/R (100 MHz, CDCl[err], TM5, [err]) characteristics
signals: 4.7 (m 1H H2); 4,2-3.5 (m 16H, .3€H30, ;NCH2CO, NCH20); 2.7-1.7
(m 5H, 10 2H3, 1Herr] and CHerr]N). Step 2
2-(3".4".5 -trimethoxyphenyl)-4-[-Nbenzyl-N-[[err]-(3'-hvdroxynethvl-4'-hy
dr oxy- phenyl) tbgrr - hvdroxy- et hyl ] - am nonet th] tetrahvdrofuran V The _
L‘?‘ above (cf 15

conmpound V was pared accordin r t ! d
exanpl e 1, st@@M@M BA) ety ‘ L4 -BYQIOXY~ vi el d

70 9. TLC: Rfpheh&%))-amidométh Fdhafofirib 85.15) IR(cn{err]) [err] =
3450-3300 [err]H N 100 MHz, CDCl[err], TMs, [err]), characteristics

signals: 11 (phenolic OH); 7.3-6.8 (m 8H, 0 and Herr], Herr], Herr]);
6.5 (d, 2H, O0)ThetcOmpound® AV *hs prparéd ac&drdmgdtd—lﬂ&r pﬂo):assBanémlbédld,boﬁé](-BD

EHE grrll ggH'E ?e{xrﬁmeog g ?:ﬁ;%‘%ljtﬂx_%[fﬁgr%g?r-%d&g&ﬁge 91?‘ y‘rr&'ﬁa%ﬁ?hydr ox?t Sﬁeﬁy
1)- [err] hy drBlx@ : Bf pac) = Q:&Zr(ﬁﬂﬁ%d@&t]SOtfél)rahydrofuranl 25  After o
hydr ogenol ysi g %Wir}e\;igﬂggtgpgn = ound | thus obt ai ned was purified

by chromat ogr | ca_CO urm ( ent CHCl[err]/MeOH 95:5, 90:10
t hen 70: 30) ( R (100 Mitr, EDfls: TIMS, ‘?)rfg\'éyacteft?lﬂgss 1[err]/ MeOH 80: 20)

4.7 (m, 1H, Hp); 4,2-3.5 (m, 16H, 4CH30, NCH>CO, NCH2@) ; 2.7-1.7 (m, 5H,
10 - 2H3, 1H4 and CHoN).

s :
Ny

Step 2 :
2

phenyl)-f-hvdroxy-ethyl]-aminomethyl]-tetrahvdrofuran V

The compound V. was prepared according to the process as. described above (cf.
15  example 1, step 2), starting from the compound [V as obtained above (yield 70 %).

TLC : Rf (rac) = 0.27 (CHCl3/MeOH 85:15)

IR (cm1) : voy = 3450-3300 '

1H NMR (100 MHz, CDCl3, TMS, d), characteristics signals :

11 (phenolic OH); 7.3-6.8 (m, 8H, @ and Ho, Hjg, Hy1); 6.5(d, 2H, @) ; 4.8 (m,
s 20 3H, OH, H> and H;3); 3.8 (m, 14H, 3CH30, 2Hs, NCH»@ and Hg) ; 2.6-1.9 (m,

8H, 30H, Hg, H7 and Hy).

Step 3 :

droxy-ethyl]-aminomethyl]-tetrahydrofura

25  After hydrogenolysis of the compound V, the compound I thus obtamed was purified by
chromatography on a silica column (eluent CHC]3/MeOH 95:5, 90:10 then 70:30)
(74 %). M = 433 g
TLC : Rf (rac) = 0.23 (CHCl3/MeOH 80: 20)
1H-NMR : 8 (ppm) (cf. table 5)

30 HPLC: reverse phase column C;g-5 pu, Nucleosil 125, CFCC 3F 10386, 150 x 4.6 mm :
Tr min = 7.5 (eluent MeOH/H,0/TFA 25:75:0.5 %o - Flow rate 1 ml/min).



[err]H-NVR [err] (ppm (cf. table 5) 30 HPLC. reverse phase col um
Cerr], Nucleosil 125, CFCC 3F 10386, 150 x 4.6 mm. TR mn = 7.5 (el uent

MeOH H err] O/ TFA 25:75:0.5 % - Flowrate 1 m/nin). - 39 - The fumarate
salt was prepared by using the conmpound | as obtained above and fumaric
acid. M= 549 g; Melting point ([err]C): 118[err] C Exanple 19 ~

2-(2' -chl orophenyl) 4

[N-[[err]-(3" -hydroxynethyl -4'-hydroxy-ph#hyl)-[err]hydroxy-ethyl]- 5

am nonet hyl ] -tetrahydrof uran Conpound I, with a 2,4-disubstitution in which
n =1 and R = 2-chl orophenyl Step 1:

2-(2" - c?lholr i)'ﬂheﬁuma)atésil;\hvhepmrbrew-g@aisihngﬂhhedmp@{jxﬂil\n/ﬁlobﬁindib’ﬁb%gn@ hﬁﬂﬂ{é,yl )1
am nonet hyl |- 100yt ogpoun was prepared accordl ng
to the proceascjso‘?tzgl\ggggle‘g)r T}g{e‘%ﬂ%%?’é((ggf ﬁeé’a le 1, step 1), starting from

t he appropriate conpound 11 (yield 67 %9. TLC. Rf (rac) = 0.46 (EP/ AcCEt
50:50) IR (cnferr]): [err] (ester and ketone) = 1690 [err]H NMR (100 MHz,
CDCl[err], TMs, [errl) characteristics signals: 15 4.7 (m 1H H2);

4.2-3.5 (m r]0, NCH2CO, NCHerr]); 2.7-1.7 (m 5H, 2H3, 1H4 and
CH[elrr]N) 2-6-cBlorophenv)-4-[N-[B-(3'-hydroxymethvl-4'-hvdroxy-phenvl)-8-hvd Dxy-ethyl]-
2-(2' -chl_orophen -4-[-N-henzyl -N-[]errJ- -hydr oxyne -4 - nydroxypheny
1)- [errP- hy2iuBpe@ylitetrahxdiolian hy| | - t et r ahydrof uran V 20 The conpound V

was prepar edCanpeundi IN@itha 3, 4-aisabaitensn iasvIHER & < PAd RROEnbfphefya! e 1,
step 2), starting fromthe conmpound IV as obtained above (yreld 71 % . TLC
Rf (rac) = 0.29 (CHCl[err]/MeCOH 85:15) IR (cnferr]): [err] = 3450-3300
[err]-NVR (1S2€p¥Hz, CDCl[err], TMS, 6) characteristics signals: 25 11
(phenolic OH) 9. ]4, H.err]): 4.8.(m 3H,
OH, H2 and —= ~ -

aminomethvl]-tetrahvdr Vv

10 The compound [V was prepared according to the process as described above (cf.
example 1, step 1), starting from the appropriate compound ]| (yield 67 %).
TLC : Rf (rac) = 0.46 (EP/AcOEt 50:50)
IR (cm1) : vco (ester and ketone) = 1690
1H NMR (100 MHz, CDCl3, TMS, 8) characteristics signals :

15 4.7 (m, 1H, Hz); 4.2-3.5 (m, 7H, CH30, NCH2CO, NCH2@); 2.7-1.7 (m, 5H,
2H3, 1H4 and CH»N).

-hvdro thvll-aminomethvll-tetrahvdrofuran V

20 The compound Y was prepared according to the process as described above (cf.
example 1, step 2), starting from the compound [V as obtained above (yield 71 %).
TLC : Rf (rac) = 0.29 (CHCl3/MeOH 85:15)
IR (cm-1) : voy = 3450-3300
1H-NMR (100 MHz, CDCl3, TMS, 6) characteristics signals :

25 11 (phenolic OH); 7.3-6.8 (m, 8H, @ and Ho, Hjq, Hy;); 4.8 (m, 3H, OH, H> and
Hi2); 3.8 (m, 5H, 2Hs, NCH20 and Hg) ; 2.6-1.9 (m, 8H, 30H, Hg, H7 and Hy).



sHerr]); 3.8 (m 5H 2Herr], NCH[err] and H[err]) 1 2.6-1.9 (m 8H, 30H,
Herr]. -40 - Step 3. 2- (2 -chl orophenyl)-4-[N-[[err]-(

3' - hydr oxynet hyl - 4' - hydr oxy- phenyl )-[ err] - hydr oxy- et hyl | -

am nonet hyl ] -tetrahydrofuran | 5 The conpound | was prepared accor di ng to
thé\~p/rocess as described above (cf. exanple 1, step 3), starring fromthe
corrpound V as obtained above in presence of PtQ2 instead of Pd. TLC Rf
(rac) 0.19 (CHC [err]/MeCH 80: 20) HPLC: -rdéer s€ phase coI um C18-5 u,

Nucl e03|l 125, .CFCC 3F 10386, 150 x 4.6 mm 10 TR nin = 38 (el uent
NEG—VH[err]O/TFA 25:75:0.5 % - Flowrate 1 m/mn). [err]H—NIVR [err]

-~ (ppm (cf. tatﬂ_gma) The fumarate salt was prepared by using the corrpound I

as obtai ned abpye .anpd r|4c Aes th W4 s -h\BEdxv¥heROIT-h{drbx v-6RivaT-T |
C Table 1 15 ﬂ l‘ VHZ, D lo‘; TM5, 8] the exchangeabl'e
protons are n@Eminoms tn:‘“!uuu Ayl ordingtothefollowingforrrula: 10

[err] Exanple 1 : Racemc : 7.3 (s, 5H) 7166(m 3H, Herr], H[err]
Herr]); 4.9 (m 1H H2 S

H% err} 3; 258 Eﬂie mnppier)"&rldwrlwwpzr fE‘W}G) tﬂﬁ’%@ of§S ﬁ&)y‘%ﬁ%ﬁ%ﬂ é‘B%"e (cf.
Trans: 7. 4-6. Lxafiple’t] stdpl B! sdninflf@nr t]he cb[n@bm}dv a3.0btdised #dve@n preserte(ofPtOy,
H2 and Herr]),; 4@{ 2H, Herr] and Herr]); 3.9 (d, 9H, 3CH30) 3.15 (m
4H, H err] and? ?ﬁ(@'; 2.5-1.9 (m 4H, Herr] and H4) Cs : .5 (m 3H H2
and Herr]); 4I'I5C( RS (rht) = B{16(CHCl3/MeOH 80:20)

HPLC : reverse phase column Ci8-5 1, Nucleosil 125, CFCC 3F 10386, 150 x 4.6 mm :
10 . Tgr min = 38 (eluent MeOH/H20O/TFA 25:75:0.5 %o - Flow rate 1 ml/min).

1H-NMR : 3 (ppm) (cf. table 5)
. The fumarate salt was prepared by using the compound I as obtamed above and fumaric
acid. M = 493.5 g ; Melting point (°C) 79°C
Table 1
15 - 1H-NMR (100 MHz, CD30D, TMS,; 8) : the exchangeable protons are not visible.
8(ppm) according to the following formula :
' 1
11 2 OH
6 7
> S 8 = 12
L ' OH OH

3 4

Example 1 : Racemic : 7.3 (s, 5H): 7.1-6.6 (m, 3H, Ho, Hyo, H11); 4.9 (m,
1H, Hj) ; 4.6 (s, 2H, Hj2); 4.4 (m, 2H, Hs and Hg) ; 2.8 (m, 4H,
Hg and H7y) ; 2.3-1.7 (m, 4H, H3 and Hg)

Example2 : Trans: 7.4-6.9 (m, 3H, Ho, Hjo, H11); 6.8 (s. 2H, @): 5.2 (m,
3H. Hj and H;2): 4.7 (m, 2H, Hs and Hg) ; 3.9 (d, 9H, 3CH30) ;
3.15 (m, 4H, Hg and H7) ; 2.5-1.9 (m, 4H, H3 and Hy)
Cis: 5(m, 3H, Hz and Hy3) ; 4.5 (m, 1H, Hs)



- 41 - Exanple 3 : Trans: 7.2-6.9 (2m 5H, Herr], Herr], H[err] and
[err]); 5.3 (m 1H Herr]); 5.1 (s, 2H HI2); 4.9.(m 1H Herr]); 4.7 (m
1H, Herr]); 3.9 (d, 9H, 3CH30); 3.15 (m 4H, H6 and H7); 2.5-1.9 (m 4H,
H3 and H4) Cs.: 4.5 (m 1H H5) Exanple 4 :Trans: 7.6-7.3 (m 6H Herr],
Herr] and 0); 6.9 (d, 1H Herr]); 55 (t, 1H Herr]); 4.9 (m 3H H &&]
and Herr]); 4.7 (m 1H H5); 3.2 (m 4H, H6 and H7); 2.6-1.9 (m 4H, H3
and H4) G s: 5.4 (t, 1H H2); 4.5 (m 1H41Herr]); 3.3 (m 4H H6 and

H err]) Exanple 5 Trans: 7.6-7.3 (m 6H, Herr], Herr] and 0); 6.9 (d,
1H, Herr]); 5.3 (t, 1H, Herr]); 4.8 (m 4H Herr], Herr] and Herr]);
3.1 (m 4H H6 and Herr]); 2617(m 4H, H3 and H4) Cls 44(m 1H,
Herr]); 3.3 (m 4H, H6 and Herr % nple 6 : Racemc: &‘k 6H,

H err], H erEXampled 0):; TRS :( 8, -6191( " @H]I)lsp, Hie Hm amlM)H[%ar(m 1H Ha)im

3H, H d H
L L L Sln e, e

and 0): 6.9 (d, 1H H 3EH3PO) ,41%5((1% 4H, Hgyand Hy) ; 357{ ?rﬁms’ﬂ* 12‘“
Herr]); 4.5 (m 1H, : 4.5((m, ﬂ.lrIHg}i[err]) 3.8 (s, 3H, OCH3); 32(1
3H, SJerr]CH3); 3 (m ' H[err] and H7); 2.6-1.6 (m 6H, CHerr], H3 and
H4); 0.9 (t, 3H CH3) GCs: 4.7 (m 1H Herr]); 4.3 (m 1H, H[err]) 3.2
(m 7H SO eExahiphi4 H Prds :and- 18 mEckHg Hiy anérmnssﬂdmm Hiy) 35.5 ¢tg

Herr], Herr 6.8 3 2\ a H
H%err} A HB%) 3.8 (gmsl%ﬁbg%ﬁ? 5“2 iz #‘A‘nﬁ 4 (F[efn%']ﬁ)er?]z)é‘“ 4@ 1.9
(m 4H, H3 and H4) Ci sHe¢zndH7)3R. 64-11[99(1n]4HnH3l-apder)) 4.5 (m 1H, Herr])
-42 - Ex le 9 T 7 Hq 5|-4§ﬁ 8 (d,
2H, H i na[rgrf] of OVL?&SS §4Aﬁ "w*zzz I—{err egjgnl-ﬁﬂr% q)!g?r] aElEr/
H8): 3.8 (s,
Example 5 :Trans: 7.6-7.3 (m, 6H, Hg, Hy) and @); 6.9 (d, 1H, Hjp); 5.3 (t,

1H, Ha); 4.8 (m, 4H, H;,, Hgand Hs); 3.1 (m, 4H, Hg¢ and Hy) ;

2.6-1.7 (m, 4H, H3 and Hy)

Cis : 4.4 (m, 1H, Hs); 3.3 (m, 4H, Hg and Hy)

Example 6 : Racemic : 7.5-7 (m, 6H, Hg, H1; and @); 6.9 (d, 1H, Hyg) ;
5.4 (m, 1H, H>); 4.7 (m, 3H, Hg and H;s); 4.6 (m, 1H, Hs) ;
3.1 (m, 4H, H¢ and H7); 2.6-1.7 (m, 4H, H3 and Hy)

Example 7 : Trans: 7.6-7 (m, 4H, Hog, H;1 and @); 6.9 (d, 1H, Hyo); 4.9 (m,
1H, Ha); 4.7 (m, 3H, H;2 and Hg); 4.5 (m, 1H, Hs); 4 (1, 2H,
OCH,); 3.8 (s, 3H, OCH3); 3.2(l, 3H, SO2CH3); 3(m, 4H, Hg ™
and H7) ; 2.6-1.6 (m, 6H, CH», H3 and Hg) ; 0.9 (t, 3H, CH3)
Cis: 4.7 (m, 1H, H»); 4.3 (m, 1H, Hs); 3.2 (m, 7H, SO-CH;, Hg
and H;) -

Example 8 : Trans : 7.4-7 (m, 3H, Hg, Hjo, H11); 6.8 (m, 3H, @); 5.2 (m, 3H,
H, and H;3); 4.7 (m, 2H, Hs and Hg); 3.8 (s, 6H, 2CH30) ;
3.2 (m, 4H, Hg and Hg) ; 2.5-1.9 (m, 4H, H3 and Hy)
Cis : 5 (m, 3H, H> and Hy3) ; 4.5 (m, 1H, Hs)



.3H, OCHerr]); 3.15 (m 4H, H6 and H7); 2.15-1.9 (m 4H H3 and H4) GCs: 5
(m 3H, Herr] and Herr]); 4.5 (m 1H Herr]) Exanple 10 Racemi c:
7.5-6.9 (m 6H, Herr], Herr], Hiferr], .0); 5.5 (t, 1H Herr]) 4.9 (m
3H, H12 and Herr]); 4.6 (m:1H Herr]); 3.2 (nmw4H H6 and H7); 2.6-1.9
(m~—4H, H3 and H4) Exanple 11 : Racemc: 7-6.6 (m 3H, Herr], Herr],
Herr]); 5 (s, 2H Herr]); 4.8 (m 1H, H8); 4.1-3.9 (m 2H, Herr] and
Herr]); 3.2 (m 4H, H6 and H7) 2.3-1.4 (-428H, 4CHerr]); 0.9 (t, 3H CH3)
Exanpl e 12 Racemic: 85 (m 2H, 2Herr]N); 7.4-6.9 (m 5H, 2H pyridine,
Herr], Herr], H11); 5 (m 1H, Herr]); 4.8-4.5 (m 4H Herr], H8 and
2Hp[err]) 3.1 (m 4H, H6 and H7); 2.6-1.9 (m 4H, H3 and H4) Table 2 1H NWMR

100 VHz, 0D, TMS, . ch isti i | s,
Socor di ng Co xR | ouLaks or hitTa(m; Shy e Bt 1) 68 Gttt H SR ofyy
, 7.1-6.6 (m 3H Her r-ng[-ef.Q]r%m,@%)H and ﬁ%;%(rﬁlﬁm' Hy 4id H3li; 3t&(end
H 4.1 1H, Hs): 3.°2. 2H I—é'Z 2H, c 2-1.4 H,
Hg?”H]zL) and H[(e;nr]) G s:?‘!H, @@ﬁ‘s)zﬁ;liﬁn, %\H’HGe?‘P‘]( ;3];7)8991 Qg(m Q‘ﬂs)é3ma"§ 43
- Exanple 14 Trans 7Hﬁ)6ia (m 3H], H ezr]8, H erllr_l], H12)i)6.£31 és( ZHELHO);
5.2 (s, 2H, H ;9 (I \ I 4. rr]); 4. S
Hs);(:sa. 9 (d, .Eaa,”]s)c:H:),O),-@%Eé({“mﬁ';lﬁgz %%Wl@.?s“-?k{“’ éﬁ,'li’ﬁ); 2.2-1.7 Enm 6H,
l(_?bOHAfl\/i—leG%:D[O fr 4.D8 _(I_m 1H,erlr-|§3§; 4, Sr((r:r}[ 1iH, il—l[-erg%)n;'?bl.e 3 [er:]i—l—vaRm
according to ﬁ’?@lﬁ%w o%@?wpﬁgg R 61 Ho, Fii2 MY 9) 5 3.5 CRt
4.9 (m, 3H, Hjy2 and Hg); 4.6 (m, 1H, Hs); 3.2 (m, 4H, Hg and
\_ H7); 2.6-1.9 (m, 4H, H3 and Hy)

Example 11 : Racemic : 7-6.6 (m, 3H, Ho, Hio, H11); 5 (s, 2H, Hi2); 4.8 (m,
| 1H, Hg) ; 4.1-3.9 (m, 2H, H» and Hs); 3.2 (m, 4H, He and Hy) ;
2.3-1.4 (m, 8H, 4CHa); 0.9 (t, 3H, CH3)

Example 12 : Racemic : 8.5 (m, 2H, 2HyN) ; 7.4-6.9 (m, 5H, 2H pyridine, Ho,
Hio, H11); 5 (m, 1H, H2); 4.8-4.5 (m, 4H, Hs, Hg and 2H;2) ;
3.1 (m, 4H, Hg and H7) ; 2.6-1.9 (m, 4H, H3 and Hy)

Table 2
o | IH-NMR (100 MHz, CD30D, TMS, 8), characteristics signals :
d (ppm) according to the following formula :
OH OH
o. 5 wH L 0 g
2 5 7 8
3 4 12 OH
11

Example 13 : Trans : 7.3 (s, 5H); 7.1-6.6 (m, 3H, Hjo, H11, H12); 5.1 (s, 2H,
Hi3); 5 (m, 2H, H> and Hy); 4.1 (m, 1H, Hs); 3.2 (m, 2H, Hg) ;
2.75 (m, 2H, H7); 2-1.4 (m, 6H, H3, H4 and Hg)
Cis : 4.9 (m, 2H, H, and Hg) ; 3.9 (m, 1H, Hs)



-

[err] Exanple 15 : Trans: 7.5-6.9 (m 3H Herr], HL2, H13); 6.7 (s, 2H,
0); 5.1 (m 2H Herr] and Herr]); 4.9 (s, 2H, H14); 4.3 (m 1H, Herr]);
3.9 (d, 9H, 3CH30); 3.2 (m 4H, H8 and Herr]); 2.6-1.7 (m 8H Herr], H7,
H3 and H4) Cis: 5 (m 4H, H[err], Herr] and H14); 4.1 (m 1H, Hs) Exanple
16 : Racemc: 7.7-6.8(m 7H, Herr], H12, H13 and 0); 5.4(m 1H H2); 5=t
(s, 2H, H14); 4.9 (m 1H Herr]), 4.3 (m 1H Herr]) 3.2 (m 4H H8 and
Herr]); 2.2-1.3 (m 8H, Herr], H7, H3 afidl-H4) 44 - Table 4 [err] H NWR
(100 MHz, CD{err]OD, TMs, [err]), characteristics signals: 6 (ppm
according to the following formula: 6 [err] Exanple 17 : Trans:
7.4-6.9 (m 3H, H10, H11, H12); 6.7 (s, 2H, 0); 5.1 (m 2H Herr] and

H ;4.3 1H ;3. v OH, 0;,,3. H7, H ;
2 017 (m EUIPISY [dIaRE olbecd ) SPhcHedcHE HAD): P18 bl e G
ﬂ:})[ e][ r} PD, _ TI\/IS],c [erlr]) 2t aHas) ;aﬁi(ai,im HinastS(m[, erH ] Hg{)pm} Ga(mzotﬂi H5)t;0
e following formul a
Herr]): 6 7(d. 2H 0)31&!1 ?;?ﬂi ;?S}ﬁ#lf’érr?-a Hllé)mﬁe;?n(.m 53,
I(-lT) 1%;!, 3|CH[ igr]07agd_m[le7rm,)?_|H2Hl~B,(-hil-lﬁ)-l H6] andngg g g Eg} ?E H3 and
: anpl e 7. I , 6. : ,
H[err]);mé (m 3H, He and(rﬁﬂgl h%s 413WFL’1W er]); 3.8 (m 2H,
2H err]) ; 2.8 (m 4H, H6 and Herr]); 2.3 (m 3H, 2H3 and Herr]).

Table 3

1H-NMR (100 MHz, CD30D, TMS, 0), characteristics signals :

5 0 (ppm) according to the following formula :
12

13 OH
R._O S 2 14
) NH
< 5 7 11 OH
3 4

Example 15 : Trans: 7.5-6.9 (m, 3H, Hyj, Hia, H13); 6.7 (s, 2H, @); 5.1 (m,
2H, H» and Hig); 4.9 (s, 2H, His) ; 4.3 (m, 1H, Hs) ; 3.9 (d, 9H,
3CH30); 3.2 (m, 4H, Hg and Hy) ; 2.6-1.7 (m, 8H, Hg¢, H7, H3 and
Hg)

Cis : 5 (m, 4H, Ha, Hyg and Hy4) ; 4.1 (m, 1H, Hs)

Example 16 : Racemic: 7.7-6.8 (m, 7H, Hji, Hj2, H13 and @); 5.4 (m, 1H,
H3); 5.1(s, 2H, Hi4); 49 (m, 1H, Hjo); 4.3 (m, 1H, Hs);
3.2 (m, 4H, Hg and Ho) ; 2.2-1.3 (m, 8H, H¢, H7, H3 and H,)



i

> - 45 - Toxicology No toxicity was not i ced for any of t he conpounds

according to the invention when adm ni stered :per se, at doses up to 50

ng/ kg, to rats and mice. By the IP route, no-death was noticed at 30 ny/kg
for the same animals. 5 Phar macol ogy Conpounds of the invention are
potserit [err] adrenoceptor agonists with a |ong duration of action on

ai rways snooth nuscles and_act as bronchodilatators in vivo. In vitro,

radi ol i gand bi nding studies.in |ung menbrodve- | ndicated that several of them
have a better affinity for [err] adrenoceptors than: Sal butanol, used as a
reference. The Results are 10 summarised in Table A Generally, the

activity is better for the trans than t h®akled i soner. |nvivo The different
conpounds showed a bronchodil atator effect with a duration of action better
than Sal butanol in its ability to inhibit acetylcholine induced

br onchoconst riH-NMR (10&:MHxi: CgiQD T™Se d)ipharagieristicsignals ys (450-500 g) were
“anaest heti se ared for recording
bronchoconst??@’P}ngralle‘ga?'(?:e({lll)1 g‘?ﬁg%ﬁé‘%@%ﬁﬁﬁd Rossl er met hod (Naunym

Schm edebergers Arch. Exp. Path. Ph frakol (194@1 {95 OHL). To abolish,
spont aneous respiration, an iR i i , Py omi de (2 ng/ kg)
was made. Bronchoconstrl ction? ion of Acetyl choline
and the animals 20 received on 3 npound (1V) 5
mnutes later. Results are given with Sal butanol adireference and are
sumari sed in Table B. Mreover, the exanple 2 (cis) showed an
[err]-antagonist activity (binding a, receptor Ki = 61 nM and was an

|nh|b|tor of 1sol agrta c | b n ([.e
5y 25 ' GRTEMGD HAra Bt Hotd: ot S8k ol Grorh B 6 b{hor e
~active but their action2H| d¥ and IHy)geH(mnﬂI—Wrﬁl;h BY (d, 9&#,\3CHpO) t &2 (m,
advant age. 46 - 4H, Hy and Hg) ; 2.6-1.7 (m, 16H, Hs, Hs and 6CH>)
Table 5
5 1H NMR (100 MHz, CD30D, TMS, 8) characteristics signals :
d (ppm) according to the following formula :
0
5
2 : OH 9 OH
- 12
3 4 Z ; 8
L 1 OH
10

Example 18 : 7.5-6.8 (m, 3H, Hog, Hjo, H11); 6.7 (d, 2H, @); 4.8 (m, 3H, H»
and Hjz); 4.3 (m, 1H, Hg); 3.8 (m, 11H, 3CH30 and 2Hs) ;
2.8 (m, 4H, Hg and H7) ; 2.3 (m, 3H, H3 and Hy).

Example 19 : 7.5-6.8 (m, 6H, Ho, Hy; and @) ; 6.9 (d, 1H, Hy0); 5 (m, 3H, H>

and Hj3); 4.4 (m, 1H, Hg); 3.8 (m, 2H, 2Hs) ;
and H7) ; 2.3 (m, 3H, 2H3 and Hy).

2.8 (m, 4H, Hg



Present ati on-Posol ogy In human therapy, a daily dose is of fromO0.01 to 50

ng; for oral
formof, for

adm ni stration, the pharmaceutical conposition may take the
i nstance, tablets or capsules; by this route, the suitable

doses are 0.01 ng to 50 ng. By IP route, the corresponding 5 dai |l y doses

are 0.01 ng to 20 ng. Table A BINDI NG AFFINITY (Ki, nM Sal but anol N
2500 Exanple 1 410 Exanple 2 (trans)

80 Exanple 2 (cis) 410 -Bdanpl e 2 (trans) (+)

50 Exanple 2 (trans) (-) 350 Exanmple 3 (trans)

1600 Exanple 4 (trans) 400 Exanple 4 (cis)

347 Exanple 5 (trans) 750 Exanple 5 (cis)

760 Exanpl e 6 Toxicology 1800 Exanple 8 (trans)

1050 Example 8 (cis) 1100 Exanple 9 (trans)

ggg g:gg: Sglg@d foxicity was noticed for any of $éQompUuRHE addording to the invention when

. 350 Exanple 14 .(cls
1900 Exanpl e Rdministgred)per se, at doses up to 50 %g.ﬁggﬁ.ﬁpg& EBST é))st)hc IP route, no death
1900 Exanpl e X4@s noticed at 30 mg/kg for the same afiffaléoxanpl e 18

1600
5

10

15

20

25

Pharmacology

Compounds of the invention are potent 32 adrenoceptor agonists with a long duration of
action on airways smooth muscles and act as bronchodilatators in vivo.

o’
In_vitro, radioligand binding studies in lung membrane indicated that several of them have

a better affinity for B adrenoceptors than Salbutamol, used as a reference. The Results are
summarised in Table A. Generally, the activity is better for the trans than the cis isomer.

In vivo

The different compounds showed a bronchodilatator effect with a duration of action better
than Salbutamol in its ability to inhibit acetylcholine induced bronchoconstriction.

Method :

Male Hartley Guinea Pigs (450-500 g) were anaesthetised with ethyl carbamate and
prepared for recording bronchoconstriction according to Konzett and Rossler method
(Naunym Schmiedebergers Arch. Exp. Path. Pharmakol (1940) 195, 71). To abolish,_,
spontaneous respiration, an injection IV of vecuronium bromide (2 mg/kg) was made.
Bronchoconstriction was induced by IV injection of Acetylcholine and the animals
received one dose of B2 agonist compound (IV) 5 minutes later. Results are given with
Salbutamol as reference and are summarised in Table B.

Moreover, the example 2 (cis) showed an a-antagonist activity (binding o, receptor
Ki =61 nM) and was an inhibitor of isolated aorta contraction induced by
phenylephrine (pA2 : 7.75).

Compounds of the invention compared to Salbutamol, are not more active but their
actions lost a longer time which is a very important advantage.



’- 4% - Tabl e B BRONCHOCONSTRI CTI ON 'PROTECTI ON COVPOUNDS DOSE

DURATI ON OF SCORE ‘unol /kg, IV~ ACTION (rm) ~ 5 m 15 m
30 mm Sal but anol 0.13 ° 10 +++ 0 0
0.42 . 30 +++ +++ 0 Exanple 1 4.8

0 ~ 0o o 0 Exanple 2 (tans) 0.13 30
+++ ++ + 0.42 > 50 +++ +++ +++
Exanple 2 (cis) 4.6 5 -46- + 0 0
Exanpl e 3 (trans) 1.53 5 + 0 0 3.6
30 ++ + + Exanpl e 4 (trans) 0. 46 1()
+++ 0 0 1.48 > 25 +++ ++ ++
Exanpl e 4 (ci spresentaindBosology 10 ++ 0 0 1.5
< 40 + Exanple 5 (trans) 0. 46 > 20
6+ 0 ExIn htrma%tl'@"ﬂﬁp Eedaﬁygﬁgg s of frofl- 6161360 50mg ; fotDral admlmstrangi_n, the

+ EXaan e 8 ( tplmqg\)lceutxgallcgmposmon mgpotake the form of, for instance, tablets or capsules ; by

(). 46 > 3 c
Vs @us route, the suxtiﬁle doses ar‘é*EOXOImr)ng to 50 trﬂ@;?‘%)hp réutk! th%)correspgncggg

4+ I+ @%Qn?ﬁsés gre(Q;Pl;yng to 2(mgg 20 ++
0 Exanple 12 0.13 . > 30 ++ + .42 >

30 ++ ++ + Exanpl eTiHle ACi S) 1.50 30
+++ + + Exampl e 15 (trans) 0.42 20 +++

++ 0 4.18 : . +
) : .  BINDING AFFINITY “
. ' . (Ki, nM)

Salbutamol
Example 1

Example 2 (trans)
Example 2 (cis)
Example 2 (trans) (+)
Example 2 (trans) (-)
Example 3 (trans)
Example 4 (trans)
Example 4 (cis)
Example 5 (trans)

__ Example 5 (cis)

~ | Example 6

'Example § (trans)
Example 8 (cis)
Example 9 (trans)
Example 9 (cis)
Example 11
Example 12
Example 14 (cis)

Example 15 (trans)
‘Example 15 (cis)
Example 16 :'
Example 18




Exanpl e 16 1.6 > 15 + + 0
Exanpl e 18 1.6 .30 ++ . + + The
score |legends are as follows: Score 0 : inhibition = < 20 % Score +
inhibition = 20-50 %5 Score ++ : inhibition = 50-75 % Score +++:
inhibition > 75 % -49- 5, o’

2-(2-chl orophenyl )-5-{N-[[err]-(3-hydroxyneth | -4-hydroxy-phenyl)-[err]-

- hydr oxy- et hyl ] -am nonet hyl }-t et rahydrof ur&7n. 6.

2- (3-chl orophenyl)-5-{N-[[err]-(3-hyd roxynethyl -4-hyd roxy-phenyl)-[err]-

- hydr oxy- et hyl ] -am nonet hyl }-tetrahyd rofuran. 7.

2-(2-fluorophenyl)-5-{N-[[err]-(3-hydroxYaseRyl - 4- hydroxy-phenyl)-[err]-
hyl

- hydr oxy- et hyl ] - am nonet }-tetrah drofuran8.
?hilgrgi;ggi( éplr ﬁsg)rqcl);(y-p enzl ;su[grrny -' QNCHQGON "m’-"" TION
-2t ?gr 2%?:73{ (r)i('fbhﬁg?]miu))s 5- DOerr (SDURAHONOPét h 4-h dr hen
RS i ,, s e g phemyd )
2- (4- et hoxypS@tudmolS- { N- [ err(j}:{B hydr oxporet hyl - 4 h—)q-d.roxy pteenyl) - o
2- (2, 6 chiorephemyi) aﬂ“ AR 2 Ak ] A ol AR 0 R
-[err]-hyd rlpBxa dnyl] norrett.&yl} tetratQ/drofura nQ 12. 0 0 ;
]2 pr g%ylnorret #ﬁrr%#%gy&[ 3)@%{? hyll|- 4- h_*firoxy pher_}x’_l_')-[errl_;hy roxy;e | I
2-(4-pyridylf-5-{N-[[err]-K3- Iﬁ/&oxyret 30 4- hydrloxyrtgherfy| )+4der r|] - hyeh |
r20)|c%en_y|et s i E I,ijgrg‘t,,gy![} tfi‘ig‘?ydi” - a?u if, dherstio—Herr 1y |
]- -am noet hjyExampi¢ 8 §inardy of ur dns3 15. 5 + 0 0
2-(3,4,5-t ri et hoxyphenyl ) | 5- {1)\{5[ [err]] - ( 33d1yd[ oxymret hy! - 4- hydr oxy} phe_pyl )
-[err]-hydrdrky=e YT - o eth —tetjranyua-ToTrur gqi.
xample 4 (trans) )y4g +++ 0 0
1.48 > 25 +++ ++ ++
Example 4 (cis) (.46 10 ++ 0 0
1.5 <40 ++4 ++ +
Example S (trans) 0.46 > 20 ++ + +
Example 5 (cis) 0.47 <10 + 0 0
Example 6 0.47 <30 ++ +
Example 8 (trans) 0.13 30 ++ +
0.46 > 30 ++ ++ +
Example 8 (cis) 0.48 < 30 ++ + 0
Example 9 (trans) ().46 > 30 +4+ ++ +
Example 9 (cis) 0.46 20 ++ 0
Example 12 0.13 >30 ++ + +
0.42 > 30 ++ ++ +
Example 14 (cis) 1.50 30 +++ + +
Example 15 (trans) 0.42 20 +++ ++ 0
4.18 > 50 +++ +++ ++
Example 16 1.6 >15 + + 0
Example18 | 1.6 30 ++ |+

The score legends are as follows : - _
Score 0 : inhibition =<20 % Score + : inhibition =20-50 %
5 Score ++ : inhibition = 50-75 % Score +++ : inhibition > 75 %.
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Hofrot

-16. 2-(3,4, .. .- ' ' '
5-trinmet hoxyphenyl) 5- {N—[[err] (3 hydroxymet hyI 4- hydroxy phenyl) -

-[err]-hydroxy-ethyl]-an nopropyl }-t etrahydrof uran. CLAI M5 1. A
tetrahydrofuran derivative, in racemc or enantioneric form having the
general formula 1 [err] wherein n Is an integer of from1l to 10, and R

represents a straight chain pr branchedSchain al kyl, group having from1 to
10 carbon atons, a heteroaryl group or a group of ;tthe general formula

wherein egch of %hg q_‘loups er r% | ndependent | y represents a hydr.ogen atom
a hal ogen %t om  4hZ:ANersgPhanylin5 il [Bri3-verexymethsy Idnhysroxy-wihenyl)-&n

al kyl sul phagdtoxy-ethiylpamingnietRyt} ketr@ahydes¥upan. at oms; or a pharmaceutical ly
acceptabl e salt thereof. 2.

2-phenyl -5-{N-[[ err]-(3-hydroxynet hyl - 4- hydr oxy- phenyl ) -[ err] - hydr oxy- et hyl
] - -am noréet hyl }2-(8+crdbgopheingt)ab-{N3[R-(3- hydroxymethyl -4-hydroxy-phenyl)-R-

3,4,5-t d t hyl - 4- hyd - ph 1) -
Lerr] - nycP BB ORRRIE R ottt e R e o, 4 P
2_[(2 ]3 ﬁ 'é}l:l rret hoxyphenyl ) - 5- {N—[[err% (3 hydroxyrret hyl - 4- hydr oxy- phenyl ) -
err (0)'¢
2-(2-chl grophgn% ngU&BPFQH?'? @’g&lh[kg(r?{ﬁ?d t’ﬁ%t@%%rr“é%oxgh%ﬂ?/?y” [“z’err]
- hydr oxy- eb¥ quVaﬁ#Mfyaapwmewiaﬁ;rahwdmfanan1 |
2-(3,4,5-trinmethoxyphenyl)-5-{N-[[err]-(3- hydroxyrret hyl - 4- hydr oxy- phenyl ) -

-lerr]-hydyoxy-¢f hﬁ“r‘ﬂmet%oxy- ep;?'o%o}(ytse}nreatln%su ;Ihuornyl -phenyl)-5-{N-[R-(3-

-hydroxymethyl-4-hydroxy-phenyl}-R- hydroxy-ethyl] amlnomethyl}

-tetrahydrofuran.

9. 2-(3,4—dimethoxyphenyl)-S-{NflfS-(3-hyd roxymethyi-4-hydro_xy-phenyl)—

-R-hydroxy-ethyll-aminomethyl}-tetrahydrofuran.

10. 2-(4-methoxyphenyl)-5-{N-[B-(3-hydroxymethyl-4-hydroxy-phenyl)-
-R-hydroxy-ethyl}-aminomethyl}-tetrahydrofuran.

11. 2-(2,6-dichlorophenyl)-5-{N-[B-(3-hydroxymethy!-4-hydroxy-phenyl)-
-B-hydroxy-ethyl]-aminomethyl}-tetrahydrofuran.

12. 2-propyl-5-{N-[B-(3-hydroxymethyl-4-hydroxy-phenyl)-R-hydroxy-ethyl]-
NS -aminomethyl}-tetrahydrofuran.

13. 2-{4-pyridyl)-5-{N-[B-(3-hydroxymethyl-4-hydroxy-phenyl)-B-hydroxy-
~-ethyll-aminomethyl}-tetrahydrofuran.

14. 2-phenyl-5-{N-[B-(3-hydroxymethyi-4-hydroxy-phenyl)-B-hydroxy-ethyl]-
-aminoethyl}-tetrahydrofuran.

15. 2-(3,4,5-trimethoxyphenyl)-5-{N-[B-(3-hydroxymethyl-4-hydroxy-phenyl)-
-B-hydroxy-ethyl]-aminoethyl}-tetrahydrofuran.

16. 2-{3,4,5-trimethoxyphenyl)-5-{N-[B-(3-hydroxymethyl-4-hydroxy-phenyl)-
-B-hydroxy-ethyl]l-aminopropyl}-tetrahydrofuran,

4



19. ‘
2-(3,4,5-trinmethoxyphenyl)-5-{N-[B-(3-hydroxyret hyl - 4- hydr oxy- phenyl ) -

-[err]-hydroxy-ethyl]-am nonethyl }-tetrahydrofuran. 20.
2-(2-chl orophenyl)-4-{N-[[err]-(3-hydroxynet hHmmnmﬂmnmﬁg yl)-Jerr]-
- hydr oxy- et hyl ] - am nonet hyl } -t et r ahydr of ur an. ! 188k ",f or the

preparation of a tetrahydrofuran ded&ative accordi g "o &l arm 1, the
process conprising condensing a 2-substituted (4 or

5)-benwm kyl -t et rahydr of uran conpound of the general forrmula Il R
[err] R and n are as defined in claim1 wth nethyl
5-bronpacetyl-salicylate in a solvent in the presence of an organi c base,

and n ade as dorpyRAVeTORT HetRlivk T PR Rof ShAHlifmeNic i, RAVhG the'

sol vent gendeal fanmuleett at nosphere, and debenzyl ating the resultant conpound
of the general fornula V O [err] wherein Rand n are as defined in claiml

by catal ytic hydrogenati@gn. 22. A process according to claim?2l in
whi ch the condensatR S fected in a protic/goh\ent or acetonitrile, in
the presence of tri eW@H&)naN H QHroomterrperature to
the boiling point of the Tgeaction m xture Qr 21 18 hours. 23. A

process according to claim21 or claim22in whichGHé&Hedliction with a
hydride is effected in an ethereal solvent for 2 to 8 hours at a
tenperature of from[err]C to roomtenperature. 24. A process according
to claim23 in which the hydride is lithium alum nium hydride. 25. A
process vehereinli ng to claim 23 or claim24 in which the ethereal solvent |§.’

n is an integer of from 1 to 10, and
R represents a straight chain or branched chain alkyl group having from 1 to
10 carbon atoms, a heteroaryl group or a group of the general formula

R,
R R

R?
Rs

wherein
each of the groups R;, Rz, R3, R4 and Rg independently represents a
hydrogen atom, a halogen atom, an alkoxy group having from 1 to 5
carbon atoms or an alkylsulphonyl group having from 1 to 5 carbon
atoms;
or a pharmaceutically acceptable salt thereof.

2. 2-phenyl-5-{N-[R-(3-hydroxymethyl-4-hydroxy-phenyl)-R-hydroxy-ethyi]-
-aminomethyl}-tetrahydrofuran.

3. 2-(3,4,5-trimethoxyphenyl)-5-{N-[R-({3-hydroxymethyi-4-hydroxy-phenyl)-
-B-hydroxy-ethyl}-aminomethyl}-tetrahydrofuran.

4, 2-(2,3,4-trimethoxyphenyl)-5-{N-[#-(3-hydroxymethyl-4-hydroxy-phenyl)-
-B-hydroxy-ethyl]-aminomethyl}-tetrahydrofuran.



s te’f_rahydrofuran,pr di et hyl ether. '26. ~ A process according to any of
claims 21 to 25 in which the catalytic hydrogenation is effected at from 2

to 5.5 bar, at a tenperature of fromrdom tenperature to H ”mﬂmﬁ“wﬂm
mnutes to 5 hours. 27. A process according to any of C :
whikchi the catal yst for the catalytic-$drogenation=i s platinum di oXi dé& of

pal | adi um car bon. 28. A process according to any of clainms 21 to 27 in

which R represents a heteroaryl group or a phenylgroup substituted by one
or nore hal og2n2whlorephenyl)tid _d@b@n‘ﬂsﬂr@m'@ﬁhxlﬁ‘é\fq‘rg’éX'Bge“Hb'{ﬁ'ydr ogenat i on

over pl ag%mydé;&ﬁﬁpoﬁliﬁéplﬂpﬂ?-t@ﬂ%ﬁ%fll@h- roomtenperature for 10 to 30

m nut es. ocess according to any of clainms 21 to 27 in which R
_represents an al kyl group or a phenyl group substituted by one or nore

ﬁ' S%é ofgal kyl(syﬂ,mﬂﬁ\ethéﬁypm@l)aMNtme(3dwﬂmmﬂ3 egtyldﬂhycko’af-l’w&%d by

y en op over adi u r bon to 3.5 bar. 30. A pharmaceuti cal
conposi t%hy 8%‘Ff‘gﬁaﬁﬂng‘°bﬁﬁrgyg%ﬁ%ﬁsgﬁanderi vative | accordi Ircl)g to aﬁy Io?a
cl ai s é to 20, i][l racemi ¢ or enantioneric form or a pharnaceutically
accepta ‘salt,..0 Iy R Adr ' Lo | ] i th
phar macebj j ca?TQ’A’aé'igﬁ\%g&x&%m%t{ﬂ# -@ghlyra I?((;E)dly .\‘ﬁ&ﬂy{&-hyid%ﬁdﬁhéﬁyw-e men @

-8-hydroxy-ethyl}-aminomethyl}-tetrahydrofuran.

20.  2-(2-chlorophenyl)-4-{N-[8-(3-hydroxymethyl-4-hydroxy-phenyl)-8-
-hydroxy—ethyl]-aminomethyl}-tetrahydrofuran.

21. A process for the preparation of a tetrahydrofuran derivative according to claim 1,
the process comprising '
condensing a 2-substituted (4 or 5)-benzylaminoalkyl-tetrahydrofuran compound of the

general formula II
o.

. |
5 ";' -\ 1ph
\<j—(cmn NH-CHPh

wherein R and n are as defined in claim 1 with methyl S-bromoacetyl-salicylate in a
solvent in the presence of an organic base, | '
reducing the resultant compound of the general formula [V

O

CHZPh CO:CH] v

wherein R and n are as defined in claim 1 with a hydride as reducing agent in a solvent
under an inert atmosphere, and
debenzylating the resultant compound of the general formula V

o)

R ) |
\(}(CHZ)n—T-Cﬂz—?H—@OH

wherein R and n are as defined in claim 1 by catalytic hydrogenation.
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22. A process according to claim 21 in which the condensation is effected in a protic
solvent or acetonitrile, in the presence of triethylamine at a temperature of from room
temperature to the boiling point of the reaction mixture for 2 to 18 hours.
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23. A process according to claim 21 or claim 22 in which the reduction with a hydride
is effected in an ethereal solvent for 2 to 8 hours at a temperature of from 0°C to room
temperature.

24. A process according to claim 23 in which the hydride is lithium aluminium
hydride.

25. A process according to claim 23 or claim 24 in which the ethereal solvent is
tetrahydrofuran or diethyl ether.

26. A process according to any of claims 21 to 25 in which the catalytic hydrogenation
is effected at from 2 to 5.5 bar, at a temperature of from room temperature to 40°C for 10
minutes to 5 hours.

27. A process according to any of claims 21 to 26 in which the catalyst for the
catalytic hydrogenation is platinum dioxide or palladium/carbon.

28. A process according to any of claims 21 to 27 in which R represents a heteroaryl
group or a phenyl group substituted by one or more halogen atoms and the debenzylation
is effected by hydrogenation over platinum dioxide at 4 to 5.5 bar at room temperature for
10 to 30 minutes.

29. A process according to any of claims 21 to 27 in which R represents an alkyl group
or a phenyl group substituted by one or more alkoxy or alkylsulphonyl groups and the
debenzylation is effected by hydrogenation over palladium/carbon at 2 to 3.5 bar.

30. A pharmaceutical composition comprising a tetrahydrofuran derivative I according
to any of claims 1 to 20, in racemic or enantiomeric form, or a pharmaceutically
acceptable salt of such a tetrahydrofuran derivative, in admixture with a pharmaceutically
acceptable diluent or carrier.



