1- 0X0- | SO NDOLI NE- 4- CARBOXAM DE AND 1-0X0-1, 2, 3, 4-

TETRAHYDRO SOQUI NOLI NE- 5- CARBOXAM DE DERI VATI VES, PREPARATI ON AND
THERAPEUTI C USE THEREOF 5The present invention relates to derivatives of

1- oxo-i soi ndol i ne-4- carboxam des and of -

1- oxo-1, 2, 3, 4-t et rahydr oi soqui nol i ne-5-carboxam des, to the preparation
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in which: 5 répresents a hydrogen atom a (Cl-Q o)al kyl,

(C3- C7) cyc| 68pRY 9 (2088p ] h3S).

The AP peptide originates from the APP (Amyloid Precursor Protein)

20 protein, which may be cleaved by at least three different proteolytic
activities: 1) cleavage in the AP region by an a-secretase activity (thus
preventing the formation of AB); 2) cleavage at the N-terminal end of Af} by
a p-secretase activity; 3) cleavage at the C-terminal end of Af by a v
secretase activity. The consecutive cleavage of the APP protein at the

25 and v sites leads to the formation of the Aj peptide (M. Citron Nat. Rev,
Neurosci. 5 (2004) 677-685; D. Beher et al. Expert Opin. Invest. Drugs 14
(2005) 1385-1409).

There is therefore a real interest in finding compounds that inhibit the
30  production of the Ap peptide (T.B. Durham et al. Curr. Opin. Drug Disc.
Dev. 9 (2006) 776-791).

[t has now been found that compounds, derivatives of 1-oxo-isoindoline-4-
carboxamides and of 1-oxo-1,2,3,4-tetrahydroisoquinoline-5-carboxamides,
35 possess a strong inhibitory activity with respect to the p-secretase activity.

One subject of the present invention is the compounds corresponding to
the formula (1):



(G -0C6)al kenyl, (CH2)n-(C1-C6)al kynyl or (Cl-Co6)al kyl-Z-(GC -C6)allryl

group, in which Z represents a heteroatom chosen fromO0O, N and S(0)m or

el se Rl represents a COOR, S(0)nR, aryl or aral kyl group; the

(Gi-C10)al kyl, (C3-C7)cycloal kyl, (CH2)n-(Cl-C6)al kenyl,

(CH2) n- (C1- C6) al kynyl , (Cl1- Co6)al kyl - Z: (C| C6) al kyl, aryl or aral kyl groups
bei ng optionally substl tuted with one or nore groups chosen from a hal ogen
atom a (Cl-C6)al kyl, (Cr C7)cycloal kyl, halo(GC -C6)al kyl, (Cl-C6)al koxy,
hal o( C1- C6) al koxy, NR7R8, nitro, cyano, OR COOR, CONR7R8 or S(0),, NR7R8
group or an aryl group optionally suyb (ifPuted with a hal ogen atom 15 R2
represents one or nore groups chosefy om a hydrogen atom a hal ogen atom
a (Cl-g)al kyl, (C3-C7)cyri.oalkyl, C6) al kenyl, (Cr C6)al kynyl or
(C1-ce)al kyl -Z- (G - ;)al kyl Mt |ch 7”4, ﬁ'\? esents a heteroatom
chosen fromO, N and S(0) F e al o( G C6) al kyl ,
(C1-Co) al koxy, hal o( C1l- C6)*al ko hydlﬁ‘pxy ni ﬁro,

afreR®r am no 20 group,
an NR7R8, COOR, CONR7R8, OCY al kyl 8H SH0) m™A\B7R8 group, or an aryl
group, Said aryl group possi bl

being optionally substituted with one or
nore groups chosen froma hal of8n atom a (Cl- C6)al kyl, (C3-C7)cycloal kyl,
hal o( C1- C6) al kyl, (Cl-C6) al koxy, hal o(C C6) al koxy, NR7R8 OR, nitro, cyano,
COOR, CONR7R8 or S(0) M\R7R8 25group; R3 represents a trifluoronethyl group;
R4 and R5 r@p¥RiEBnt a hydrogen atom or else R4 and R5 form with the

carbon af onryhaprdats at MRIfogén aﬁinmr@t(@ﬁimb)wytqmsaﬁﬂcv@odikﬁm@-lﬁ)ﬁr 6 carbon
oS Ro T EB%@&%@@FQ@%”L%Q PBhaPE (Gyoroden E’%C"ﬁ“ﬁi fggaf atom &
(C1- C6) al kyin, which-ZLr@preskni akyietefma’(omcm;@yéﬂwaﬂcw @0d-36) )al k)f/le $roup, a
;\le('Sogf"Rg Ry %Mé 2 Eﬂdéﬁ %r(of'ﬁngp@ro?%alkgﬂﬁgéﬁgdfgg@r CQ@'r?)OeﬂmuPheagryl
and heteroc&@:& @7)@V@[Q§H><Ybe| rG@l‘b}nt(pm%l)ﬂi Veﬁﬂbstfqlﬂﬁ €§CW|C@%’ P Laﬁ'bre groups
%hosé?”aj; ({jo%%‘)rae rE gg(gﬂt@é QLRHI %rﬁrﬁérﬂ t@?élﬁi/lkgﬂoupégie&;ﬁ)cﬁitbﬁaﬂ’y eub&:to;@gfoglro gup,
o b e S hof ey SRR RS OB P01
C7) cycl oal k@%@; B tkalb(CH-Ordalky BN Gar @4 )alioxar HaloEr +Oa)aditdky| é\dﬁ_f@fioup, or
el'se R7 and 18 moy Lok HAHR! BoRRIRMY: COASNRTREYbud crabn @y ed,
group optionally substituted with a halogen atom;
15 R2 represents one or more groups chosen from a hydrogen atom, a
halogen atom, a (C+-Cealkyl, (Cs-Cr)cycloalkyl, (Ci-Celalkenyl, (Cs-
Ce)alkyny! or (C4-Cg)alkyl-Z-(C4-Cglalkyl group, in which Z represents a
heteroatom chosen from O, N and S{O)n, or else R? represents a halo(Cs-
Ce)alkyl, (C1-Cg)alkoxy, halo(Cs-Ce)alkoxy, hydroxy, nitro, cyano or amino
20 group, an NR7R8, COOR, CONR7R8, OCO(C+-Cslalkyl or S{(O)n-NR7R8
group, or an aryl group, $aid aryl group possibly being optionally
substituted with one or more groups chosen from a halogen atom, a (C4-
Celalkyl, (Cs-Cr)cycloalkyl, halo(C4-Ce)alkyl, (Ci-Cglalkoxy, halo(Cs-
Cs)alkoxy, NR7R8, OR, nitro, cyano, COOR, CONR7RS or S(O)mNR7R8
25  group;
R3 represents a trifluoromethyl group;
R4 and R5 represent a hydrogen atom, or else R4 and R5 form, with the
carbon atom that bears them, a saturated ring containing from 3 to 6
carbon atoms and optionally containing from 0 to 1 heteroatom, chosen
30 fromO,NorS;
R6 represents a group chosen from a hydrogen atom, a halogen atom, a
(C4-Cslalkyl, (Cs-Cr)cycloalkyl or (C3-Cr)cycloalkyl(C1-Ce)alkyl group, a




10partially unsaturated or unsaturated ring containing from5 to 7 carbon
atons and optionally containing, in addition, a heteroatom chosen fromO, N
or S(0)m X represents a (Cl-C2)al kyl ene group, optionally substituted with
one or nore (Cl-C6)al kyl groups; 15 mrepresents an integer which may take
the values 0, 1 or 2 and n represents I nt eger which may take the val ues

|1s (Z)f ?S, El I5 ?r 6; ]'Ehe carbon bearing the benzyl group substituted by R2
_ abs n uration; _ar a j
2 of R absdrRCEamidurie ot aBBbgSus BT IIIRE GPEOOR IR d G oup
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di ast er eoi soners; and i ncludi.ng r i,c m xtur

are part of more GraupacheRsn MOMAGAGABLAIN %{‘Elr{;g)ﬁihyg (E%C@e.)@'ﬁ%&f)gt iefn’the
form of basesaps .tion salts with acids. Such addition salts are part of
the inventi on. Tﬁese

'salts . ith ph '
(e L mvent | g T Tes e el Ty e BLERALed eI BReY RS Thaldgecent o0l
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under st ood tetseBR7 amdiRea e fnom, vdthethecatgnh vatich bagrsiiesh aetalad. f rom t
to 2 caron atoig, | hoky EXBHREYfHatbrb iR bARIMARG AR0m Savbprudiboed chai n

havi ng m 0’3 carbon atons; _a hal n_ at ' '
broni ne or @cmedinseoptionally containing, in a&%ﬁon, a%gergatfolmu%bsr,]een frngBI, orine, a
N or S(O)m;

X represents a (C4-Co)alkylene group, optionally substituted with one or
more (C4-Csg)alky! groups;

15 m represents an integer which may take the values 0, 1 or 2 and n
represents an integer which may take the values 1,2, 3, 4, 5 or6;
the carbon bearing the benzyl group substituted by R2 is of S absolute
configuration; and '
the carbon bearing the hydroxy! group is of R absolute configuration.

20
The compounds of formula (I) may comprise one or more asymmetric
carbon atoms. They may therefore exist in the form of enantiomers or of
diasterecisomers. These enantiomers or diastereoisomers, and also
mixtures thereof, including racemic mixtures, are part of the invention.

25
The compounds of formula (I) may exist in the form of bases or addition
salts with acids. Such addition salts are part of the invention.

These salts may be prepared with pharmaceutically acceptable acids, but
30 the salts of other acids that are useful, for example, for the purification or
isolation of the compounds of formula (1) are also part of the invention.

Within the context of the present invention, the following definitions apply:
- C.C,, where t and z may take the values of 1 to 10, is understood to
35 mean a carbon-based chain or ring which may have from t to z
carbon atoms, for example C1-C3; may characterize a carbon-based
chain having from 1 to 3 carbon atoms;
- a halogen atom: a fluorine, a chlorine, a bromine or an iodine;



- 4 - an alkyl group: a linear or branched saturated ali [

way of exanples, nention may be made of the methyl, e?h;Fhangpg{oup. >

i sopropyl, butyl, isobutyl, tert-butyl, pentyl, etc. groubS' 'a
cycl oal kyl group: a cyclic al kyl group. By way of exanples " 5ment i on may be
made of the cyclopropyl, methylcycloprgPyl, cyclobutyl, cyélopentyl

cycl ohexyl, etc. groups; an al kyl ene group: a linear or branched saiurated

di val ent al | phati_c g%ﬁu@rpgﬁche foeyaiRhed htrhick gl“bryétﬁﬂgrc@rpolﬂy

represents a |'i n8Yr vaI ent car bon- ased ai %@/Pa\” ng 1 to 3

carbon 10at ons, swayofaExampies, Hye@tmn n"@y madegl 'é‘?ﬁqﬁt
1- net hyl et hyl enyk %&B"gﬁcﬁ‘;;ﬁgﬂi%bhtﬂrteﬁ tPP B A letd. WZ%Z ;an al) kegyl
group: a linear or m)nounsatura g oIE}/ n lbraé% ldsphati c
group conprisinga Fueloakumeireup:oRe CHFIC FH% t%‘?l"ghl é&"?ay unsat ur tebl gr oups;
ﬁﬁsgtnu?; ggygl Iglro AtitioR Irh |m:§5¢abe0méafeartﬁhﬁ®b noyalepTspylur et CiqREPpY,
acetylenically uﬁ¥%l?§\‘”g’ B’PSWM Cy&[ﬁ‘&f&@%ﬁéﬁ)‘ﬁ&p aﬁn? O;I LWO di cal
\é\?gL e tQﬁ g:-ty: @hoalRylese agoudef a fisdapoebranshieg: S@@i’ﬂé@%él\@{@t %@5@?
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substituted with

the CF3, CH2CF3, oﬂmnoheatcdssalgnwgsborabﬁa%(@a' aé(frl&)gtlon%ﬁbgﬁ e of

- 0-al kyl .radi cal
whi ch |Jscsubst itdte Sh%ﬁeﬁo?yﬂnegé @@??j gra dtef,rielmgti Fﬁz\gfdm)slnqa?ggs
By way of exanpl ésme thBﬁ”H‘a(yEE'é Eﬂ@r@%m :ig_‘ X

ng?Ude the sul f yn aményi gfdwf:ra diheam onﬂyab@qﬂ ewmunsatwﬁr@dogr @Pbled stat e
(N-oxi de, sul fOXIUCri\%atura{Zd anhaE’Elc g?c)up comprising, for example, one or two
ethylenically unsaturated groups;

15 - an alkynyl group: a linear or branched monounsaturated or poly-
unsaturated aliphatic group comprising, for exampie, one or iwo
acetylenically unsaturated groups;

- an alkoxy group: an -O-alkyl radical where the alkyl group is as
defined previousiy;

20 - a halo(C-Cg)alkyl group: an alkyl group of which one or more
hydrogen atoms have been substituted with a halogen atom. By way
of examples, mention may be made of the CFa, CH.CF3, CHF2 or

CCl; groups;
- a halo(C1-Cg)alkoxy group: an —~O-alkyl radical where the alkyl group
25 is as defined previously and which is substituted by one or more

identical or different halogen atoms. By way of examples, mention
may be made of the OCF3;, OCHFz or OCCl; groups;

- the sulfur and nitrogen atoms may be present in the oxidized state
(N-oxide, sulfoxide, sulfone, etc.);

30 - an aryl group: a cyclic aromatic group comprising between 6 and 14
carbon atoms. By way of example of an aryl group, mention may be
made of phenyl or naphthyl;

- a heterocycle group: an unsaturated, partially unsaturated
monocyclic or polycyclic group having between 4 and 10 atoms

35 chosen from carbon atoms and 1 to 4 heteroatoms chosen from N,
O and S. Examples of such heterocyclic groups include pyrrole,
furan, thiophene, pyrazole, imidazole, triazole, tetrazole, oxazole,
isoxazole, oxadiazole, thiazole, isothiazole, thiadiazole, pyridine,



30-an aryl group: a cyclic aromatic group conprising be

carbon atons. By way of exanple of an arsl gpgup, ngntigﬁeﬁgy6bgngaég of
phenyl or naphthyl; a heterocycle group: an unsaturated, partially

unsat urat ed nonocyclic or polycyclic group having between 4 and 10 atons
35 chosen from carbon atons and 1 to 4_heteroatons chosen fromN, 0 and S
Exanpl es of such heterocyclic groups’iﬁcrude pyrrole, furan, thibphene,

pyrazol e, imdazole, triazole tetrazole le, is [
Py a0l o e e e SSHGBAGb By gaRe! o [ soxazol e, oxadiazol e,
pyridazine or triazine. In the various groups as defined bel ow,"the groupé

Rl, R2, R3, ., R5. R6 i
sane defini 'ﬂlﬁﬁsv @L@ g????@%ﬁ?ﬁ%ér?dg eé&ggctg% ngﬁéﬂ?ﬁgkgg%élﬁﬁgfﬂ?v?oﬁ Pn?l a
(1) that arR6sRbRFcarsd BB, whenitheywate ool defineds ’s??V%?'EﬁxBarBF ‘@H’E‘é’ﬂﬁ is

constityted trﬂ f&?& for which:
_ - _ ch: X represents a nethylene grou
optionally g@%’%tl?u ed w one or 10nore (Cl-C6)al kyl grou%s. Am%ng ltohe

conmpounds of formula (1) that are subjects of the invention
_ ( , a second grou
of conpoundg i %%d;ﬁqidé@ﬁhé%f tdrenute i) abaidare subjestisodf: thi inegtiede s a% P

et hyl ene group Opti onal supstituted, wih
) 3 wiidi: C6) al
gr oups. Amh@ter@l&%n%nﬁwfgﬁr'SPSPﬁﬁP?M(W ﬂ%ﬂg?rﬂg?e suoj?ects 'of)?hléyl
:Agyeml on, a thi Xdregresgnisfa nmtpdeme9rosp optisnalhlbstiiyied it §Rgotnds f or
" I(C::l- éI%G Ire rrgzé?#p%k@rgg%ghosen froma hydrogen atom a hal ogen 20atom
(Cl- a riha - al kyl group, an NR7S02R8 group, an aryl
optionally substituted with a cyano group, or else R6 represents a
Among the compounds of formula (1} that are subjects of the invention, a
second group of compounds is constituted by the compounds for which:
X represents an ethylene group optionally substituted with one or

15  more {C4-Cg)alkyi groups.

Among the compounds of formula (1) that are subjects of the invention, a
third group of compounds is constituted by the compounds for which:
R6 represents a group chosen from a hydrogen atom, a halogen
20 atom, a (C4-Cglalkyl or halo(C1-Cg)alkyl group, an NR7S02R8 group, an
aryl optionally substituted with a cyano group, or else R6 represents a

heterocycle.

Among this subgroup of compounds of formula () that are subjects of the

25 invention, a fourth group of compounds is constituted by the compounds for
which:

R6 represents a group chosen from a hydrogen atom, a chlorine

atom or a fluorine atom, a methyi or trifluoromethyl group, an NMeSO:Me

group, @ phenyl substituted with a cyano group, or else R6 represents an

30 oxazole.

Among the compounds of formula (1) that are subjects of the invention, a
fifth group of compounds is constituted by the compounds for which:
R1 represents a (C1-Cqp)alkyl group, optionally substituted with one
35 or more (Cy-Cglalkyl groups, an aryl group optionally substituted with a
halogen atom, or else R1 represents a (C4-Ce)alkyl-O-(C4-Celalkyl group or
an aralkyl group optionally substituted with a halogen atom;



het er ocycl e. Anong this subgroup of compounds of f

gre ﬁubjects of the 25invention, a fourth groHB of conpougégu!g gg%st??hted
hy the conpounds for which: R6 represents a group chosen from a
ydrogen atom a chlorine atomor a fluorine atom a nethyl or
trifluoronethyl group, an NMeSO2Me grouyp, a phenyl substituted with a cyano
group, or else R6 represents an 30oxazol e. Anong the conpounds of fornura

(1) that are subjects of the inventio f [
constituted by t F@Bﬁ?ﬁﬁmﬂgn%’f %ﬂeﬁpu@icbé%&eg@ﬁ?g @HE 1- Clg?g?rk;/ls
group, opti @ribgersalost;i tuted with one 35 or nore (Cl-C6)al kyl groups, an

aryl group optiongl| bst | ] t

represents a (Cl%'il\q E\%f%*‘%%ﬁ%@ygf‘fpyﬁ% %}?Eﬁ%ﬁg{méﬁﬁﬂ;rtgf Ifslmﬁrf){ﬁ?

(r)rg ;onally it bearsddem, efcysldpsed&PWom - 6 - R2 represents one or
gr oyps chosesy {4001 8n Y4 REEH hosBh Grora ddlydgrienattom, RAAPGERS

represent a hydrogen ‘atom f h '
ﬁycl opr opy! a@roug:; (%R@s)ﬁ&ﬁ?ré’é&%&%%%%%lhgwgﬁg%%@nﬁp%%%ﬁ%ﬁo?nhegl :
al ogen ato ‘Z?Ff"%*‘”a@g)@“@m“t@"’ wieh @( Ciyaried Jgabuy,l oge@@pﬁﬁafﬁmﬁé@ group,

an aryl optio y Ssubstituted wth a cyano
| | group, or else R6 re
het er ocycl e;"et&OF¥H®esent s a hydrogen atom or a IOCi - C6) al kyl groggésg%s :

10R8 represents R7 Bbré&drak lyttydgogampatorer adRiiGrad!kgrEowe: ups
. . ’ t
five as defined afpve, 8L&Rl @ REDEIKGI grbllg. T nvention. s

The combinations of groups one to five as defined above are also part of
the invention.

15 In the names of the compounds, the dash “" is part of the word and the
dash “ " is only used for the break at the end of the ling; it should be
deleted in the absence of a break and should not be replaced by a normal

dash nor by a space.

20 Among the compounds of formula (1} that are subjects of the invention,
mention may especially be made of the foliowing compounds:

o N-[(1S,2R)-1-benzyl-2-hyd roxy—3-{[3-(triﬂuoromethyl)benzyl]amino}_
propyl}-1-oxo-2-(1 -propylbuty!)isoindoIine-4—carboxamide and its
hydrochioride (1:1)

25 o N-[{(1 S,2R)-1—benzyl—2-hydr0xy—3—({1-[3-(trif|uoromethyi)phenyi]cyclo_
propyltamino)propyl}-1-oxo-2-(1 -propylbutyl)-1,2,3,4-tetrahyd roiso_
quinoline-5-carboxamide and its hydrochloride (1:1)
¢ N-[(18,2R)-1-(3,5-difluo robenzyl)-2-hydroxy-3-({1 ~[3-(triflucromethyl)_
phenyl]cyclopropyl}amino)propyl]—1 -oxo-2-(1-propylbutyl)-1,2,3,4-tetra_

30  hydroisoquinoline-5-carboxamide and its hydrochloride (1:1)

s N-[(1S,2R)-1-benzyl-2-hyd roxy~3-{[3-(trif|uoromethyi)benzyl]amino}_
propyi]-1-oxo-2-(1 -propyibutyl}-1 2,3,4-tetrahydroisoquinoline-5-
carboxamide and its hydrochloride (1:1)

o 2-benzyl-N-[(15,2R)-1 —(3,5—diﬂuorobenzyl)—2-hydroxy-3—({1 -[3-(trifluoro_

35 methyi)phenyt]cyc:lopropyl}amino)propyl]—1 -ox0-1,2,3 4-tetrahydroiso_
quinoline-5-carboxamide and its hydrochloride (1:1)



151 n Ehe names of the conpounds, the dash "-" is part of the word and the
dash "_" is only used for the break at the end of the line; it should be
deleted in the absence of a break and should not be replaced by a nornal
dash nor by a space. 20Among the conpounds of fornula (I) that are subjects
of the invention, nmention may especial ly be made of the follow ng
conpounds:

V(1S 2R) - 4 bpneysoR hy(%rswr BtibtmizyiZhipbRirel fry pbenaybdoar nol
1]-1-
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:DL Lﬁ&r ]Ogiglz)phbn?ﬁdf}alcg)nqrﬂ%yl}a?ﬂmblpmbﬂ -pi(Pihethoxyetbyini-gxo-1,2,3,4
e e

» Hy(@r k@rc{t[@zyt 14-hydrex BEHTAT |
propyl ] - L O%fie yﬁ{yc%[;la% Yihinb) pc;épfqé 1,5 -StROK Y- ¢1@@qmmm ne- 5-
IR sl il AT N

[OXP- rifiutetmelthyt)_r oi so_

qui nol i ne- 5- b
N-[ (1S, 2R) - P%%Y@W& CfﬂfﬁBYarg?dHH‘?fﬂr?gg‘ ﬁﬁg}egﬁsbeﬁeﬁ T?JFQ'“’( ‘JmWOJJSFOoxo 2
net hyl ) phenyngyep@butgdy, » Z-tatyaityopyiddquinelnessZapmnanide, 2, 3nd-t et ahydro_
I soqui nO“nS;‘-Y _C%rl\ Eféa@‘ e and |ts hydrochl ori de (1:1) N-[(lS 2R)-1- (3, 5-d

| fl uor obenz ?1 [3-(trifluorome \13)
o N-(152R)-1- 5 d;f uorobenzyl)-2-hydroxy-3- (t{1-[ (trifluoromethyl)_

15  phenyljcyclopropylyamino)propyl]-2-[1- ~(4-fluorophenyl)ethyl]-1-oxo-1,2,3,4-
tetrahydroisoquinoline-5-carboxamide and its hydrochioride (1:1)
e N{(1S,2R)-1-(3,5-difluorobenzyi)-2-hydroxy-3-({1 -[3-(trifluoro_
methyl)phenyl]cyclopropyl}amino)propyl]-G-[methyI(methylsuifonyl)amino]-
1-0x0-2-{1-propylbutyl)isoindoline-3-methyl-4-carboxamide and its
20  hydrochloride (1:1)
e N-[(1S,2R)-1-(3,5-difluorobenzyl}-2-hydroxy-3-({1 -[3-(triflucromethyl} _
phenyl]cyclopropy!}amino)propyl]—6=[methyl(methylsuIfonyl)amino]-’i-0x0-2—
(1-propylbutyl)isoindoline-4-carboxamide and its hydrochloride (1:1)
o N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1 -[3-(trifluoromethyl)__
25  phenylleyclopropyltamino)propyl]-7-trifluoromethyl-1 -0x0-2-(1-propylbutyl)-
1,2,3,4-tetrahydroisoquinoline-5-carboxamide and its hydrochloride (1:1)
o N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1 -[3-(trifluoromethyl)_
phenyl]cyclopropyi}amino)propyl]-?-[(methylsulfonyl)amino]—1 -ox0-2-(1-
propylbutyl}-1,2,3,4-tetrahyd roisoquinoline-5-carboxamide and its
30  hydrochloride (1:1)
e N-{(18,2R)-1-(3,5-difluorobenzyl)-2-hyd roxy-3-{{1-[3-(trifluoromethyl)
phenyllcyclopropyi}amino)propyl}-7-(2-oxazolyl)-1 -ox0-2-(1-propyibutyl)-
1 2.3 4-tetrahydroisoquinoline-5-carboxamide hydrochloride (1:1)
e N-(18,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1 -[3-(trifluoromethyl)
35  phenyllcyclopropyljam ino)propyl}-7-(3-cyanophenyl)-1-oxo-2-(1-
propylbutyl)-1 2.3 A-tetrahydroisoguinoline-5-carboxamide and its
hydrochloride (1:1)



Sphenyl ] Cycl opr opyl I am no) Propy1] - 2- ( 2- met hoxyet hyl ) - 1- oxo- 1, 2, 3, 4-
tetrahydroi soqui nol i ne- 5- car boxanm de and its hydrochloride (1: 1)1

N-[ (1S, 2R)-1- (3, 5-di fl uorobenzyl) - 2- hydr oxy-3- ({1-[3-(trifl uoronethyl)
phenyl ] cycl opropyl | a m no)propyll-2-(2-ethoxyethyl)-1-oxo-1, 2,3, 4- t et rahyd
roi soqu inol ine-5-carboxan de and its ghydrochloride (1:1) 10

N-MS, 2R) - 1- (3, 5-di fluoro benzyl)-2-hyd roxy-3-({1-[3-(trifluorom ethyl)

henyl ] cycl |
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15 Another subject of the invention is a method for preparing the compounds
of formula (1).
In what follows, the expression “protective group Pg” is understood 1o
mean a group which makes it possible, on the one hand, to protect a
reactive functional group such as a hydroxyl or an amine during a synthesis
20  and, on the other hand, o regenerate the reactive functional group intact at
the end of the synthesis. Examples of protective groups and also of
methods of protection and of deprotection are given in “Protective Groups
in Organic Synthesis”, Green et al., 2" Edition (John Wiley & Sons, Inc.,
New York), 1991.

25
The expression “leaving group” is understood to mean, in what follows, a

group which may be easily cleaved from a molecule by rupture of a
heterolytic bond, with departure of an electron pair. This group may thus be
easily replaced by another group during a substitution reaction for example.
30  Such leaving groups are, for example, halogens or an activated hydroxyl
group such as a methanesulfonate, benzenesulfonate, p-toluenesulfonate,
triflate, acetate, etc. Examples of leaving groups and also references for
the preparation thereof are given in “Advances in Organic Chemistry”, J.
March, 3 Edition, Wiley Interscience, 1985, p. 310-316.
35
In the schemes which follow, the starting compounds and the reactants,
when their method of preparation is not described, are commercially
available or are described in the literature, or else may be prepared



30hydrochloride (1:1) NJ[(1S,2R)-1-(3,5-difluoro benzyl)-2-hyd
roxy-3-({1-[3-(trifluoronethyl) .

phenyl ] cycl opr opyl | am no) Propy1] - 7- ( 2- oxazol y1) - 1- oxo- 2- ( 1- propyl butyl) -
1, 2, 3, 4-t et rahydr oi soqui nol i ne-5-car boxam de hydrochl oride (1:1)

N-[(1S, 2R)-1-(3,5-difluoro benzyl)- 2-_h§d_r oxy-3-({1-[3-(trifluoronethy0_
35phenyl ] cycl opropyl | am no) Propyl1-7-( 3- cyanophenyl) - 1- oxo- 2- ( 1-

propyl butyl ) - NRCH S r

hydr ochl of i %%éc%r%:n%)té r{ﬁg%]oa ngr'] %PeqH Q(?Hlﬂe%eth%rtg’ A ?%’ﬁgﬂ ga?eamg)wn to a

N-[ (1S, 2R) - pereanskdietlindheobenzy 1) - 2- hydr oxy- 3- (11-[ 3-(tri fl uoronet hyl) _
phenyl ] cycl opr opyl } am no) propyl] 7- (2- cyanopheny1) - 1- oxo- 2- ( 1-

propyl butyl)H 3, 4-t etrahydroi soqui nol i ne-5-carboxam deandi ts

hydr ochl or i lée(apbme)w%thnsmrﬁ/ spbols st frrihaslesseplign pt thenigthods of

roxy- 3- (g 1- sﬁy?ntﬁééﬂsfa'n!d%ﬁﬂ%td%c}l t|on of the compounds are the following:

phenyl ] Cyd opro yl - 1- oxo- 2- (1-propyl butyl)-1, 2, 3, 4-
tetrahydrO'Soqw%HDafmépg e ? n&and its hydrochloride (1:1)
N-[ (1S, 2R) -1- ( 3, BOdi for ten-boens tay@ roxy- 3- ({1-[ 3- (trlfluororrethyl)

henyl d -1- 2-(1- | butyl)-1, 2,3, 4-
0t ot r shydr ol soqa oIt Rl Swls'a;sﬂada S Tt hydrochi oride (1i1)

N-[ (1S, 2R) --1- ( 3, BM#F fdrdémethgtfegdamiehyd roxy-3- ({I-[3-(trifluoronethyl)
henyl I | butyl)-1, 2,3 , 4-
pheny {}gyc OpVOpEb@E;{,rr@)&ﬁ?[Pgéld, eﬁ%%@ﬂndpﬁﬁ%% (%qni%ﬂ ylbutyl)-

t et rahydr oi soqui nol1 ori e(l 1). 15
Anot her subj ect BMR i N-madhylionayiraliconest hod for preparing the compounds of
formula (1) PyBOP for benzotriazol-1-yloxytripyrrolidinophosphonium
hexafluorophosphate,
- THF for tetrahydrofuran.
15
In accordance with the invention, it is possible to prepare the compounds of
general formula () according to the method illustrated by scheme 1 below.
Rix,,
s
R4 RS Ab)k R1\ Re RS
HN re (0 ()
OH
an
20
Scheme 1

According to scheme 1, the compound of general formula (I} may be
prepared by condensation of the amine functional group of the compound

25 of genefal formula (1), in which R2, R3, R4 and R5 are as defined in the
' general formula (I}, with the carboxylic acid functional group of the
cofhpound of general formula (111}, in which R1 and R6 are as defined in the
general formula (). This reaction is carried out in an anhydrous medium

that is preferably inert (nitrogen or argon for example) and by using

30 conventional agenis for coupling an acid functional group with an amine
" functional group such as DCC, PyBOP ar EDAC, in solvents such as



In what follows, the expression "protective group Pg" is understood to nean
a group which nakes it possible, on the one hand, to protect a reactive
functional group such as a hydroxyl or an am ne duri ng a synthesis 20 and,
on the other hand, to regknerate the reactive functional group intact at
the end of the synthesis. Exanples of ppotecti ve groups and al so of nethods
of protection and of deprotection are given in "Protective Goups in

Organi c Symd’@ﬂd):%met@éﬁ@”ﬂ%l: éﬂher oP chloFstbirh e a(daiperiiltepefivednz0°d nc., New
York), 1991. 25 The_ex eSS| avi roup” is understood to nean, in
what fol ow:?“daihﬁrr%{}ﬂ?( ﬁ'ﬁ? 05@‘ @?‘F@ cl eaved from a nol ecul e by
rupture of a heterol ytic bond with departure of an electron pair. This
group may t (o] P p@U k4N ution
reaction for S@fﬁ%é]‘g R%%?g‘%\ﬂ%?‘g’r E#Wh'cg{ R2! B%I‘ R4 gn@R%uQ%ta %gens or
an acti vat eaﬂelﬁyeld dix yihe geoaral §®rmulas€i)aﬁlﬂﬁtbiaﬂ@@m(bﬁﬁﬂbtheo@@fﬁéﬁ\é@@nof onat e,

p-t ol uenesulj.og {qforrml'a 194 €in RAhaRe, RS R4 %ﬁanﬂ?sea?eoés H@ﬁNéd‘% greoups and

al so ref erernces paratlon theréof are given in "Advances in
Or gani ¢ Chergiesieral formula }dw BRI @Pﬂl@fn" e\RIBgTY ATWIS O '@” q'o8% p.

310-316. 35 a'cFH (fBe exehpyI® Shydmdwrbrf@bbﬂyv.ntslamt'@haarntarmmmmmmmd t he

react ants, t hei.r i,S,NoO Crj

comer ci al | W ? 11 'é%&e'??%ADHBE r}pﬁgthqrb @Pg choergTat&F gfg "may be
preparedo - ekampie divhibrogetioamst boctsrdudg mthermeﬂeshﬁluﬁmtedﬂmmhem whi ch
are known t%@%gﬁr son skilled in the art. The abbreviations and synbol s

used for th Cription of the nmethods of synthesis and for the
description of the conpounds are the follow ng: APP for pol yphosphoric

acid, BOG for tert-but oxycar boxyl at e, = BCC for d’icnycI yl car bodi i m de,
o Gk
aac" e east
V) f")

Scheme 2
15
The compound of general formula (IV}, in which R2, R3, R4 and RS are as
described previously, may be prepared by reacting a benzylamine
derivative of general formula (VI1), in which R3, R4 and R5 are as defined in
the general formula (1) with an oxirane of general formula (V), in which R2
20 is as defined in the general formula (l) by operating in an anhydrous
medium that is preferably inert (nitrogen or argon for example), in a
chlorinated solvent (for example dichioromethane) and in the presence of a
Lewis acid such as, for example, scandium triflate.

25 The compounds of general formula (llia) in which X represents a
methylene group and R1 and R6 are as described previously may be
prepared according to the method described in scheme 3 below.

cOtatm)
cgé (1 g:ncz alr Pd{0AZ),
PP,
" :8::54 CufOAS, ASOKS KI 0,
CH,CL toluene DMF
oo T By 120°C R,—N R, R, —N Ry
Ry N Re g Q
2-NaBH,
MeOH
1x) (vl v (i)

Scheme 3



DMF for di nethyl formam de, 10-EDCI for

(1-ethyl-3, 3-di met hyl am nopropyl ) carbodii m de, NMP for

N- net hyl - 2- pyrrol i done,

PyBOPf or benzot ri azol - 1-yl oxytri pyrrol i di nophosphoni um hexaf | uor ophosphat e,
THF for tetrahydrofuran. 15 In accordance with the invention, it is
possible to prepare the conpounds of - g%%eral formula (1) accordlng to the
nmet hod illustrated by schene 1 bel ow R8(0 20 Schenme 1 According to
schene 1, the conpound of general fornula (1) may be prepared b

condensat | orrh@fcdrdimmmsrmf derersi forallagfi bajpmey beherepangbiram @erlﬁ%"@yener al

formula (I I

formil a (1) 104 0T RENRT Halfypiec (Y dertiedy ﬁétﬁicgﬁ{dé‘ﬂ%w'd%q?gmﬂﬁb of
general for présEnce 1d) (pdtassinimc br Rodina) Rectate ions, o%ﬁ‘ @J@' metalhiodither al
formia ) st [oBffd 'oRNpbtasSiaht 'l&ﬂdé%r'éka@ﬁbiéﬁhé{%éllaﬁidmdd:aimytshat i's

preferably in (nltrogen or argon for e b
convent i onalpallgdiitng feptaten dpr ,@@%@{ehcadpﬁg%m n&f'g@‘? H]eaﬁ(oam ne

functi onal u A ]
di chl or omet @gﬁgﬁie? G @élu%ﬁ nE’YBQDdi’?arED @olvents@:hmetl’qd:fosuamm oF 10

|
the refl ux %@V@PE@@SG 8{ ﬁgé@ﬁ e\)%}rﬂ% D'rllﬁé pJS%%'ﬁ)‘iﬁIgF{g'%EggﬁgrBaF or mu 20C and
(1), in whigtesRlac&linded apdridbh moeosise pressure of 1 to 100 atmospheres

10 and at a temperature between 20°C and 120°C, by analogy with the works
of D. Milstein ef al. (J. Am. Chem. Soc. (1989) 8742) and T.W. Ku et al.

(Tetrahedron Lett. (1997) 3131).

The isoindolin-1-one of general formula (VIl) may be prepared from the
15  halogenated derivative of genera! formula (VIII), in which R1 and R6 are as
defined previously, by the action of a mixture of carbon monoxide and air
under atmospheric pressure. The reaction takes place, by analogy with the
works of K. Orito et al. J. Am. Chem. Soc. (2004) 14342, in solution in an
organic solvent (for example toluene) in the presence of salts of
20  palladium(ll) and of copper(ll) (for example palladium acetate and copper
acetate) and at a temperature between 20°C and the reflux temperature of

the solvent.

The halogenated compound of general formula (VIII) may be prepared from

25 a bromobenzaldehyde of general formula (IX) reacted with an amine of
general formula R1-NH; in the presence or absence of a dehydrating agent
(magnesium sulfate, sodium sulfate, molecular sieves, for example) by
operating in an anhydrous medium that is preferably inert (nitrogen or
argon for example), in a chlorinated organic solvent (dichloromethane for

30 example), at a temperature between 0°C and the reflux temperature of the
solvent. The crude mixture is then subjected fo the action of a reducing
agent (sodium borohydride or sodium cyanoborchydride for example) in an
alcoholic solvent (methano! or ethanol for example).

35 The compounds of general formula (lllb), in which X represents an
ethylene group, R1 and R6 are as defined in the general formuia (1), may
be prepared according to the method described in Scheme 4 below.



5 defined in the general formula (1), may be prepared fromthe conpound of
general formula (IV), in which R2, R3, R4 and RS are as defined in the
general formula (lI), by deprotection of the prinmary am ne by action of an
acid (for exanple hydrochloric acid) in solution in a solvent or a solvent
m xture that is etherated (for exanple diethyl ether) and/or chlorinated
(for 10 exanpl e di chl or onet hane), accor ing to the nethod illustrated by
schenme 2 bel ow. Scheme 2 15 The conpound of general formula (1V), in
which R2, R3, R4 and R5 are as described previously, my be prepared by
reacti ng a benzylam negidesi~yvati ve of general forrmula (VlI), in which R3, R4
and R5 are as deiEbéﬁffﬁLt Yeneral formula (1) with an oxirane of general

formula (V), in v ch R2 2 | §,,8S defined in the generp‘“‘":fpgr la (1) by
operating in an ankydr QUS i that is prefera L,né‘i'??f ﬁ%@gen or
argon for exanple), ing,ao'f%l rinated sol vent| (fdr anpl e di or onet hane)
and in the presence of“@iten acif;%f;snau:N as,| for exanple, scandium
triflate. 25 The"c ourids. o?«%&n&#&# o o] I-aﬁg;lll in which® represents
a nethyl ene group and KL and are as cr| bed preViously may be prepared
according to the oenvdescr T8 i n scHer 3 helow CO(tatn) Pd(OAC) 2
AcOK1l K1 DWMF (111la) Sc err%w,The conpounds of gegedak forrmula (11la) may
be prepared from isoi fddl j.n*58*orewpt gener gl L.or (VI1) reacted with
carbon nonoxide in the esence of (potassiumor sodi®®m acetate ions, an
al kali metal iodide 5 (*sodiumiodide or potassiumiodide for exanple), a
pal | adi um cat al yst (pal | @4Pum acetate for exanple), a phosphine

(triphenyl phosphine for exanple) in solution in an organi c sol vent

(di met hyl f or peimerde 4or di met hyl sul f oxi de for exanple) and in the presence of
wat er. The reaction takes place under a carbon nonoxi de pressure of 1 to

100 atnobspheres 10 and at a tenperature between 20C g{r;d 120C, CPy anal ogy
with the worKseotomponhiist of ngeseral . farguian{llichemayshe preeded g% and

T.W Ku g a{:ﬁ)rﬁgﬁv}?%‘%ﬁ?@ﬁ%&t formhﬂaggi) uBda3d the Famd sonditiohs rasl ifwse of

Gencr al f or ni#ed UG pICHARRN CHERRPAHETE SFE ol BH FHER br evi ousl y. by
the action of a mixture of carbon nonoxide and air under atnospheric
S e ol o Sah Aol RN 08 Sl ader o
exanpl e t ol upaedontairt he qxygerratenpfars aihtainggl by cyclization, of the Bischier-
10  Napieralski type, of the carbamates of general formula (Xil) by means of
triflic anhydride, by analogy with the works of Y-C. Wang ef al. Synthesis
15 (2002) 2187-90. The reaction takes place in the presence of an organic
base (4-dimethylaminopyridine for example) in solution in an organic
solvent (dichloromethane for example) at a temperature between 0°C and

15 the reflux temperature of the solvent.

In the case of compounds of general formula (X), for which the substituent
R1 is a (C4-Ce)alkyl-O-(C+-Ce)alkyl chain, the action of the triflic anhydride
results in compounds of general formula (XI), in which p represents an

20 integer corresponding to 1, 2, 4 or 4. These compounds of general formuia
(XI) are converted to compounds of general formula (X) by action of a
haloalkane R-X, in which R’ represents a (C4-Cg)alkyl group and X
represents a halogen atom (methy! iodide or ethy! iodide for example). The
reaction takes place in solution in an organic solvent (dimethylsulfoxide,

25 acetonitrile or dimethylformamide for example) in the presence of a base
(sodium hydroxide, potassium hydroxide or sodium hydride for example), at
a temperature between 0°C and the reflux temperature of the solvent.



20 palladiun(l1) and of copper(ll) (for exanple palladium acetate and
copper acetate) and at a tenperature between 20C and the reflux tenperature
of the solvent. The hal ogenated conpound of general forrmula (VII1) nay be
prepared from 25 a bronobenzal dehyde of general fornula (1X) reacted with
an am ne of general formula R1-NH2 in the presence or absence of a
dehydrating agent (magnesium sul fate; 3$8dirum sul fate, nol ecul ar sieves, for
exanpl e) by operating in an anhydrous nediumthat s preferably inert
(nitrogen oilmrgivelorthexcompeynds af geaeab ekt %éng'beg‘hﬁ@ %%?\pé as

(di chl or onetpanpLE@in Sh&xamH&adw. at a tenperature between 0C and the

refl ux tenperature onf the solvent. The crude mxture is then subjected to
the action of a reducing agent (sodi um borohydride or sodium

cyanobor ohydri de for exg&m,e) bn an al cohol i c sol ventg.Gaetd or et hanol
for exanple). 3?% Corrp,omgndso,&f ener al AFor mil 3 (113Rkowe i N_whilchy X
represents an et’hyl eng, gifoup, R and R6 -are ned—+n € e er al

formula (1), may ke Jprepared acco g to the od descri bedn Schene 4

below. - 12 - R 1) Schene The conpepnds of generaf formul a
(111b) may be prePared from5s coﬁ%ounds of general formula (X)_ under the
sane conditions as®those used f @t he preparati®H of conmpoundsof general
formul a gllla). The conpounds of general fornula (X), in which RL is a
chain that does not contain an oxygen atom are obtained by cyclization, of
t he Bi schl erSChEM@Bpi eral ski type, of the carbamates of general formula
(XI'1) by nmeans of triflic anhydride, by analogy with the works of Y-C Wang

et al. Synthesis 15 (2002) 2187-,9 The ~he i 1
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sol ution in gumpowals of sgéneeat foualal BFGH t (e 'P@'ﬂeeQén%Wb)'g&fjeafor
tenperature b . 0 - i ; ; mibe, sodtealttie | n the
case ofaﬁonpedmgg%n é@ﬁ@%ﬁﬁﬂ%ﬁ%?@h%“?&?ﬁgﬁ%ﬁ”@e‘ ubst i t Y Rl is a
( C1- 06) al ky brodinathgsptpxge i@lﬁa@*ﬁmp’ﬁé '&cfl'ieorﬁ’r%sre”ccﬁeo{]r&lf 9s Lﬁ#ﬁ@%‘i de
resul ts in cOBONAES pefasdRMe tatbdrerauai(A Dydride, Widtylaminepr yddins an 20
(X0 “ar e corfPEPKEAS) EoIRBEIWE BEMER 0o aNaE (o by e o,
hal oal kane RheXohgmtwhi ch R represents a (Cl-C6)al kyl group and X
represents a hal ogen atom (nethyl iodide or ethyl iodide for exanple). The

reacti oh>t akes place in solution in an or\gani c sol vent H:(ééj met hyl sul f oxi de,
25 acet oni t rTtee compoines lof igeoeral foawauladpXVeiamsy e pisre bVé%’@ 108 a base

oot m e ST cRRERTE, Bt s00) o ondsgentdanle). ot o
polyphosphoaric acid for example). The reaction takes place without solvent
at a temperature between 50°C and 200°C.

20
The compounds of general formula (XIX) may be prepared from
compounds of general formula (XX) treated by a chloroformate (methyl
chloroformate as indicated in Scheme4 or ethyl chloroformate for
example). The reaction takes place in solution in an organic solvent

25 (tetrahydrofuran or toluene for example) in the presence of an organic base
(triethylamine or pyridine for example) at a temperature between 0°C and
the reflux temperature of the solvent.

The compounds of general formula (XIif) may be prepared according to
30 pathway A, in two steps starting from a hydroxylated derivative of general
formula (XV). Firstly, the alcohol (XV) is converted to a sulfonate derivative
(for example a mesylate derivative as indicated in Scheme 4). The reaction
takes place in the presence of a base (pyridine for example, as indicated in
Scheme 4), in solution in an organic solvent (dichloromethane or dioxane



- 13 - Alternatively, the conpounds of general formula (X) may be obtained
as described in Schene 5 bel ow 5 Schene 5 The conpounds of general
formula (X) may be prepared by al kyl ati on of compounds of general formula
(XVI11) (alkyl iodide or aryl iodide for 10 exanple) in solution in an
organi c sol vent (dinethylformam de, acetonitrile or dinethylsulfoxide for
exanple) in the presence of a base Csééianlcarbonate, pot assi um car bonat e,

Dot ween 0C fangxemelaical e oTRpaHE UPves Oife 280 Dane i ErfeelIBe 0ee oy

et ween e . e conmpounds o
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50C and 2004 oP§anibesobamp @ietdhydfofgrane regetaniiriifuOa dirretyifaey 'E‘@ﬁep?%’par ed
from conpounds_of ra r oyl (aX)[% r gateopp fpptasdien( met hyl
chl or of 8r rrae()@r%@e? ﬂﬁ?@&t é@s%ﬂggcﬁfeme S%r@gpﬁsvb%’aﬁlgon for pﬁé f I <(axarrpl>/e).
The reacti carbakats firaesampled ol &Mparaiiyyeo PRI g)o vBRt e refiux
(tetrahydr %H{é?é?aﬁfreb?méﬁ%tﬁvérﬁf exanple) in the presence of an organic base

(triethylam’ng or pyri for exanple) at a tenperature between 0C and the
reflux tenperature of the solvent. The conpounds of general fornmula (XlI11)

may be prepgreafeslgr dicoardiry 30 methivagyBAOT iStheme 4t compaundg o om a
hydr oxyl at ed derjvyafi ve eneral f I Gish| o, ialecghol

i s condért Y E‘U%rm‘}fi%r{glggﬁ@y i @ﬁ?i @%%?’#%Péaé(x\egnﬁ{éeﬁighgﬁﬁ a?(%ﬁgﬁ??vat |(\)/(\e/)
as indicat egbrhérssﬁﬁmmm B3V1) itk amamh@detﬁkéﬁe@ﬁt@@éxhbﬁ rﬂf S¢hte of a
base ridine for : i \NElj-C, LR d bf sotadu in an
or gani(gysol@%rﬂc'(?cﬁo%%gﬁéﬁ%t{(ﬂggfg ]gjrr %%""3‘3%"‘2’2 Iﬁ?hﬁ? ? fr:)cr ex m e%?ngt a

t enper at ur eapetirendion airrohdidef P CHERRBEFAEFEe 0O r?é(agitf Vent. “Secondly,

the inter ”efgrﬁﬁ&aﬁ%b\@et\ivéeﬁ gasted Wwag.a primary am ne of general fornula
Ri -NH2. The reaction takes place in solution in an organic sol vent

(tetramArofuran, acetonitrile or dinethylformamde for
Alternatively again, according to pathway C, the compounds of general

formula (XlIl) may also be prepared by reaction of an amine of general
formula R1-NH, in the presence of a reducing agent {sodium borchydride
or sodium triacetoxy borohydride for example) in solution in a carboxylic

20 acid (acetic acid for example). The reaction is preferably carried out under
an inert atmosphere (argon or nitrogen for example) at a temperature
between 0°C and the reflux temperature of the solvent.

The compounds of general formula (lllc), in which X represents an ethylene
25 group, R1 is as described previously and R6 is an NR7S0O.R8 group, may
be prepared according to the process described in Scheme 6 below.



5 exanple) in the presence of a base (sodium carbonate or potassium
carbonate for exanple) at a tenperature between O0C and the refl ux
tenperature of the solvent. Alternatively, according to pathway B of Schene
4, the conpounds of 10 general formula (XIl11) may al so be obtai ned by
reaction of an am ne of general formula (XVI) with an al dehyde. The
reaction nay be carried out in an act d-%of vent (acetic acid for exanple) in
t he presence of a reducing agent (sodi um borohydride or cyanoborohydri de
for exanple) at a tenperature betmeenmgc and 100C a3 Al ternatively again,
according to pathway LU=¥He conpoundskef ¢ ral Fo&mula‘ 1), may also be
prepared by redttli gn ofwiart gmi jiel of.npdher ad W a—R1- N the presence
of a reduci ng @agent (sogi um bdr dride or sogli um t®t acet oxy, borohydride
for exanple) in solution in a carboxylic 20 acid (acetic ac for exanple).
The reaction is preferably carr®ed out undef®®n inert atnosphere (argon or
nitrogen for exanple) at a tenperature between O0C and t h&fef! ux
tenperature of the solvent. The conpounds of general fe«npla (111c), in
whi ch X represents an ethylene 25 group, Rl is as described previously and

R6 is an NR7SO2R8 group, may be pr elo"ﬁ”&?_ ages di ng tawkhe Process descri bed
in Schenme 6 below. - 15 - "f Bchene ® he | opads, B gem%c%”@rwl a
(111c), in which R1, R7 and® re as 5 defi previ susl y, be prepared

by action of an aqueous sol uti azof base (al katrmetal hydr ox 8% or

pot assi um carbonate for exanpi’e) on corrpoundsmﬁf general forgay a (XXI') in
solution in an organi ¢ sol ventifdi oxane or nethanol for exanple). The
reaction preferably takes place at a tenperature between 0OC and 100C. The
conpounds ofggengedl formula (XXI), in which Rl, R7 and R8 are as defined
previously, Tmy be prepared by action of an al kyl halide of general formula
R7-X, X representing a hal ogen atom on conpounds of eral formula (XXI1)
in sol ution The abmpogads of yEneeaitfotralieet tS) foMNGA Bé,’gﬁ aa@ﬁ%ﬁ’f‘? P

ile or
N-met hyl pyrrold dine for L@k By eREbAenfodn aghases Gshiicomefhydri de
for exanpl e)‘.g)eﬁlcﬁeéi Pr g@%‘lsgkr(\ pr%%r%r%lpzr?;gkgs rgl aczJ ”%ﬁ P%EP@"& ?thrmsphere
gl_ﬂitrogen o(rjbmegcﬁalkakbrmi@i?nbﬂ’@??(“:{&é&l @Q}(lwgéiﬁlfxinogl arR%DnrawaiCRg)c{)&@fgoc 20
e conmpoun SGRer AU ke iim st , as
defined pr ev?oorﬂé?y, rraoi %eﬁr epar ed, by ay . Of L ds ekardtde of
general for n@i%@@-®@@faﬁﬁpﬁ%ﬁﬁam‘? -Eﬁggé%g'r"gﬂ p%gégwllfygab((xaﬂ 1) in
sol ution in gnedrafiradkedest gaheadsi@ov@nt (dichl oronet hane or chl orof orm
for exanple) in the presence of a base (triethylamne or pyridine for

10 i !
(h1 £ r0gen or TRe gomcandeugineyaEonauReapE) A0 HACh It hedh B8 BRETEG0C
defined previously, may be prepared by action of an alkyl halide of general
formula R7-X, X representing a halogen atom, on compounds of general
formula (XXil) in solution in an organic solvent (dimethylformamide,
15 acetonitriie or N-methylpyrrolidine for example) in the presence of a base
(sodium hydride for example). The reaction preferably takes place under an
inert atmosphere (nitrogen or argon for example), at a temperature
between 0°C and 100°C.

20 The compounds of general formula (XX, in which R1, R7 and R8 are as
defined previously, may be prepared by action of a sulfonyl chloride ?f
general formula R8-SO.Cl on compounds of general formula (O In
solution in a chiorinated organic solvent (dichloromethane or chloroform for
example) in the presence of a base (triethylamine or pyridine for example).

o5 The reaction preferably takes place under an inert atmosphere (nitrogen or
argon for example} at a temperature between 0°C and 100°C.



- 16 - The conpounds of general forrmula (XXIl11) may be i

of a reducing agent (gaseous hydrogen unger a Lresgure g;ega;gdlgy action
at nospheres and in the presence of a catal yst such as palladium for
exanpl e) on conpounds of general fornula (XXI'V) in solution in an

5al coholic solvent (nmethanol or ethanol for exanple). The reaction
preferably takes place at a tenperaturegsbetween 0C and 50C. The conpounds
of general fornmula (XXIV) may be prepared by action of concentrated nitric

aci d on CONpYd Nt r ; i i
sul furic acid. r}%ﬁg@uerg%[ti ogﬁér;gé;rglf?fggd @Qﬁ%‘) mﬁpt&@?@;ﬂ@?ﬁgﬁﬁ rated
at nosphere (@R4GRGeAIRNT JPGBRTUSt r?é%[{l)e g@%re bécteween -10C and 20C. The
ggggmg g;ame@ma}es;mmmr atheXpdsemay dfeapeaiplysteubh 2eAllparB0r s

ener.al for i g i
ol conol . meedTEio) P Sanefate)oubRelR) RATLEPLRXIICH Ralerpipmgs o &
bi s(di phenylgudefibi solvest r (oethendi cn cropantl defi Lﬁﬁmlegx? I é"ea[fﬁ reaction

t akes pl ace e I i
bl Rit@EBEtReeh 01CtamdIBD Cat
a tenper aturpg&%e%\/l\geeﬁé?g%g%ﬁp%%%?eby anal ogy 20w th the mmr)ighg][ ej. %-nd «

Scheffer et aL (Synthesis (2001) 1253). The esters of
. general fornula (XX
may al so be w%eté?]ﬁ@%m(ﬁﬂef gehbel FomMmaunpXIvS mgsnke drepaedbaaciion &f t er( :

condensation w m ne.functio I i

|T2te compound@NEENFHRmNEC( _5185‘_,00{71 g%’géeﬁﬁwlg Ot%(g? t{ﬂ%{;{s}ﬁgﬂl )nt hggi s

o e:m rregggt gﬁ g@ﬁc%m?té@rmﬁundacudt Ther reactior pyeferablyripkesRiaer HEABH al%/or mul a
y %ﬁpgsw%rgo(ﬂﬁfdﬁe@doﬁﬂ dnlf) aggc,@ﬁﬁ?érﬁturé)’@ém&rﬂe’r 0 oandt ai n

products of 'f e cormverted into oth

) ( er products of formula
(1), to one2¥Coore of the follow ng conversion reactions, in any order: a)
an esterification or amdification reaction of an acid functional group; b)

Oyl S botind of Genaral formig (kRU3'mdY BYRbrbBarh BiFtehoABhuict | onal
15  compounds of general formuia (X) with carbon monoxide in the presence of
an alcohol, methanol for example, and a palladium-based catalyst, [1,1-
bis(diphenylphosphino)ferrocene]dichloropaltadium for example. The
reaction takes place under a carbon monoxide pressure of 1 to 100
atmospheres and at a temperature between 20°C and 120°C, by analogy
20  with the works of J.R. Scheffer et al. (Synthesis (2001) 1253).

The esters of general formula (XXI) may also be used to prepare the
compounds of general formula (I) after condensation with the amine
functional group of general formuia (Ii).

25
The compounds of formula (llla), (lllb) and (illc) are useful as synthesis

intermediates of the compounds of formuia (1).

The products of formula (i) may be subjected, if desired and if necessary,

30 in order to obtain products of formula {!) or to be converted into other

products of formula (I), to one or more of the following conversion
reactions, in any order:

a) an esterification or amidification reaction of an acid functional group;

b) a hydrolysis reaction of an ester functional group to an acid
35 functional group;

G) a reaction for conversion of a hydroxy! functional group to an alkoxy
functional group;



c) a reaction for conversion of a hydroxyl functi

functional group; y g otional g[ogg fod?gnalkoxy
ox!ga$|on reaction of an alcohol functional group to an al dehyde, ketone or

?CI functional group; a reduction reaction of an acid, aldehyde or ketone
unctional group to an alcohol functional group; 5f)a reductive am nation
reaction of an al dehyde or ketone funct{ional group; g) an oxidation

reaction of an al kenyl group to an alde K ' ;
alnkorl dat i od)r ea_aﬂiodl%aéiﬂndeﬁﬁﬁi%?ﬁéf‘ %“EP%?SWOC%BH%[%?rr%gﬁgpa@?@leg?lw%’ir ;)gﬁ’ "
ﬁydyoityéf’ﬂy[egfEhgﬁpgfoéﬁicy&’fnﬁﬂ?m@%”ﬂ“) a dehydration reaction of a
‘ _ roup, e I ' '
of a hal ogeRat ed adefHGRT & ﬁ@g&’f%ﬂt%ld'o%ﬁ&%@f% %@@H?éﬁ@ﬁ@%%@ggﬂ gﬁnof
ggug: ikﬁnylreoz:t ?I WQ?rlak@ﬁ@umnbﬂom qbienyl or alkyl group; 15ma catalytic
g regotion ofy & hal ogenaiedleh atdy siRRgdelorapioiganaenal | i c

derivative ofon i
'c derivative in order to introduce an
al kyl, al kenyl, agkdomyl or aryl substituent; n) a reaction for protecting

reactive Tunst! ool oMiitRSrecliof di GRFLkERyFouplio mimaldengdprootietiiere gr oups

functional group,
h) an oxidation reaction of a thioether to a sulfone or sulfoxide;

10 i) an alkylation reaction of a sulfonamide;
) a dehydration reaction of a hydroxyalkyl group to an alkenyi group;
K) a dehydrohalogenation reaction of a halogenated derivative;
) a total or partial hydrogenation reaction of an alkenyl or alkynyi

group to an alkenyl or alkyl group;

15 m) a catalytic coupling reaction of a halogenated derivative and of an
organometallic derivative such as a stannic or boronic derivative In
order to introduce an alkyl, alkenyl, alkynyl or aryl substituent;

n) a reaction for protecting reactive functional groups;
0) a reaction for eliminating protective groups that the protected

20 reactive functional groups may bear;

p) a salification reaction by a mineral or organic acid or by a base in
order to obtain the corresponding salt;

q) a reaction for resolution of racemic forms into enantiomers, said
products of formula (1) thus obtained being, where appropriate, in all

25 the possible racemic, enantiomeric and diastereoisomeric isomer
forms;
r a reduction reaction of nitro derivatives fo nitroso or amino
derivatives;
s) a monoalkylation or dialkylation reaction of an amine functional
30 group;
t) a sulfonylation reaction of a primary or secondary amine; and

u} an acylation reaction of an amine functional group.

Another subject of the invention is, according o another of its aspects, the
35 compounds of formulae (llia), (llib) and (llic). These compounds are useful
as synthesis intermediates of the compounds of formula (}).



20reactive functional groups may bear; P)a salification reaction by a

m neral or organic acid or by a base in order to obtain the correspondi ng

salt; coa reaction for resolution of racemc forns into enanti oners,
products of formula (1) thus obtained being, where appropriate, in all

25t he possi bl e racem c,

sai d

enanti oneric and di astereoi someric i soner forns;

r)

a reduction reaction of nitro denvatqgs to nitroso or am no derivatives;

s) a m)noal kyl ation or dialkylation rea

30gr oup;
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art.

The following examples describe the preparation of certain compounds in
accordance with the invention. These examples are not limiting and serve
only to illustrate the present invention. The numbers of the compounds
exemplified refer to those given in the table below, which illustrates the
chemical structures and the physical properties of a few compounds
according to the invention.

The proton nuclear magnetic resonance ('H NMR) spectra were performed
at 250 MHz, 300 MHz, 400 MHz or 500 MHz on Briker machines
(chemical shifts (8 in ppm) — in the solvent dimethylsulfoxide — dg (DMSO-
de) referenced to 2.50 ppm at the temperature of 303K). The abbreviations
used for characterizing the signals are the following: s = singlet, m =
multiplet, d = doublet, t = triplet, g = quadruplet.

i

The nomenclature of the exemplified compounds below was established
using ACDLabs® Version 10.0 software.

Example 1:

1.1: Base N—[(’IS,2R)-1—benzyl-2-hydroxy-3-{[3~(triﬂuoromethy[)benzyl]_
amino}propyl]-1-oxo-2-(1 -propylbutyl)isoindoline-4-carboxamide

1.1.1: N-(2-Bromobenzyl)heptan-4-amine

Added to a solution of 7.4 g of 2-bromobenzaldehyde in 80 em® of
dichloromethane are 6.25g of sodium sulfate and 5.07g of 4-
aminoheptane at a temperature close to 20°C. After stirring for 2 h, the
reaction mixture is filtered through a cartridge and washed with 2 lots of
10 cm® of dichloromethane. The filtrate is concentrated using a rotary
evaporator under reduced pressure (5 kPa). The oil obtained is dissolved in



art. 10 The foll owi ng exanpl es describe the preparation of certain
conpounds in accordance with the invention. These exanples are not limting
and serve only to illustrate the present invention. The nunbers of the
conpounds exenplified refer to those given in the table bel ow, which
illustrates the 15chem cal structures and the physical properties of a few
conpounds according to the invention. The_proton nuclear magnetic resonance
(1H NVR) spectra were performed at 250 MHz, 300 MHz, 400 MHz or 500 MHz on

Sruker rachideem® licaly sty iBmi BoRYdride isnadderl 98 et The

C ( ) 6) referenced 10.2.50 p t t rature
of 303K). THeaglilt eVPEiPoifs ﬁﬁ':EQ@H o 1clﬂa?tac?ttoepi’ zt?'ﬁa Wﬁ§ g%glséam t he
fol |dOWi Ing: Soo?o%d‘rﬂzleeﬁs d@la‘r'n I‘ﬁddé'dlprﬁ’gs tﬁbéFaﬂklmM]Eifb etarried outr ivptet Aftgr=
gquadrupl et. 25.The clature of the ex i fi q[gqi@ was
est abl i shed qjtgqlmg;ah@%ﬁﬂg(%h,\}ﬁ?gﬁaﬁt'%w&gg% ilts\/\(/!aoﬁg.eﬁ@%%% e Qeﬁé@l‘vyl Base
N-[ (1S, 2B) - levegiorzatbr 2nbigd reduced presuret (G kiPajorTheectryaebénLgn residue is
am no} pr opyL1r 1- 0x0- 2r{yl=ns s ised> seRbRfaThderdadic L:
N-(2-Br orrobé%§é'i'%e'Bidg}%ﬁa%Pﬁghﬁéé%k%é;gg%I59'f\clnf;l of 7.4 g o{.éa ”

2- br onpbenz gituEkyigevasheRDWERD lots of SRl @R ork ersrwalpdagueeiy, Seiie difum
sul fate and ids. iR 8UEMNPRGALSIM alifftet ST esRdanteited asing a 20C.
After sti rri%ﬂrg?c@&ﬁe’t e reacti og m xturg i@%i*terﬁéé‘gﬁggg# s
cartridge an@aRsvEgolatehupderieduged phessige dp Knadnl &t d &St i1trate
i s conceptr agipdbidtDare polifRidy b Viteaioat rougiderpelietiat €60 prefssligaewits kPa) .
The oil obtajned is _disgplved i 5 r ) : g of
sodi um bor oh{/am o%fs‘?g @ﬁé@p?%%zq)%t %t%ylrﬁggtrag%ﬁi?%ﬁéﬁé@%‘?&én?égms%?ﬁﬁr ed for
1 h at 20C, theeradlions lingleofredutidupressntsh 75 @eofi N-(ddapmobaaadiheptins
oper ati on i s, Ak &k BUlaifdl faine Ak br 8ldoldiidag ardC for 20 h, the
reaction mixture I's concentrated using a rotary gé’ﬁvﬁ grﬁtor unrd‘rg_q reduced
pressure (5 kKPANMRTRS4 Gndent/r@tizo® HEdidhae-4os(Mp, z i(RTOR505 ¢ i ot
di chl or quet hang @nch BY 78 (ofo Hatrerz (Eha ﬂvgani&thajfh) 785w f (h 2
ots o cm o turate e so) uf.i s r . drie
over magnesiU@l@ﬁlfﬁﬁg-%n@dejﬁig'#t ﬁﬁlé’a {‘Jﬁ)r@%?{dot% ;wg\};%yr%a?or under
reduced pressumgs{E: k&3).("°Bnp=M82¢0'6k (1) er[R83%-Catb]oi | obt ai ned are
purified by fil i on, Ly oughreg \pellet ygf 150 g of silica with 1 dnB of an
80% hept ane/ 20%“%’?&1‘%&@22% e(nth ukl\é.e-I~ !ﬁl\?t er concentrating the fractions
under reduced pressure, 9.75 g of N-(2-bronobenzyl)heptan4-am ne are
obt ai ned i n fpl AL sopabliiilone NWR 0.84 (t, J = 7.0 Hz,
6 1) 1 20 11@?%)‘836@%) ?@@ﬁ*ﬂtﬁ%ﬂ)‘ﬁ,' T 152, 43 (m LH 3 73(s 2H
7.17 (td, J latrpduced irgojarthrae-ppckedsfiagh that s stired;,and purged dsing carbon
monoxide are 2g of N-(2-bromobenzyl)heptan-4-amine in 70 cm® of
toluene at a temperature close to 20°C. 0.639 g of copper acefate and
79 mg of palladium acetate are added to this solution. Garbon monoxide
25  bubbling is applied and also dry air bubbling. The reaction mixture is
heated under the reflux of the solvent for 9 h 30 min. The reaction mixture
is cooled, fittered over a Celite 545 pellet, then washed with 2 lots of
10 cm® of ethyl acetate. The filtrate is concentrated using a rotary
evaporator under reduced pressure (5 kPa). The 3 g of green oil obtained
30 are purified by flash chromatography over silica (column: 200 g; particle
size: 15-40 ym; flow rate: 20 cm’/min; eluent: 90% heptane/10% ethyl
acetate to 100% ethyl acetate gradient over 150 min). After concentrating
the fractions under reduced pressure, 800mg of 4-bromo-2-(1-
propylbutyl)isoindolin-1-one are obtained in the form of a colorless oil.
35 + NMR:0.86 (t J = 7.4 Hz, 6 H) 1.07-1.24 (m, 4 H) 1.43-1.76 (m, 4 H)
4.47-431(m, 3H)7.47 (, J=7.7Hz, 1 H)}7.69(d, J=7.7 Hz, 1 H) 7.81 (d,
J=7.7Hz, 1 H)
- MS-El: 309 ("Br) =M™



1.8 Hz, 1 H 7.53 (dd, J = 7.7, 1.8 Hz, H) 7.56 (dd, J = 7.7, 1.8 Hz, 1
H M-El: 283M(79Br) = M+); 240(11 (7 ry = [283WC3HI] MsS-Cl (NH3):
284(4.) (793r) = (M+ H(+) 201.1.2:

4- Br onp- 2- (1- propyl butyl )i soi ndol i n-1-one I ntroduced into a three-necked
flask that is stirred and purged using carbon nonoxide are 2 g of

N- ( 2- br onobenzyl ) hept an-4-amne in 70 ZhB- of toluene at a tenperature cl ose
to 20C. 0.639 g of copper acetate and 79 ng of pall adium acetate are added
to this solution. Carbon nonoxide 25 bubbling is applied and also dry air
bubbling. T e 0. dcf | ux of the sol vent
for 9 h 30 H1e1r15 %1)1 Qéﬁ“ﬁ%%ﬂ&t@rsB@ﬁPEﬁ%%ﬁBd{}m?lt r otver %I ite 545
pel |l et, theintrekiced SWQCKBSQIVBM ftoa temperEuR GRS o ateo ?’h@' ltrate is
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white sor.d“ﬁﬁ%‘ ngggmgﬁs 2%3%4% .10- 1P24 (r(n 4 H 1.46-1.74

(m 4 H 4. 216Ho£h121dH)J-4 4H%s1H 1%4 ﬁmeﬂH*%} =7.7H, 1H 7.90 (d, J
7 Hag 1H) B ER A6 3 Y 280k MEOMGHiLS, a1 (m 1 H 25 M5-El: 275(+) =

I\/( ) 2 5(4 ) = MW C3H7 1.1.4: N-[ (1S, 2R) - 1- Benzy1- 2- hyd

roxy-34[ 3-(trifluoronethyl)benzyl]amino}

propy! ] - 1- 001 2 ( A=[pr SRR uByh il Lehyttioky-Be{ % eiflHpwrantgebenzyllamino}

propyl]-1-oxo-2-(1-propylbutyl)isoindoline-4- -carboxamide
1364 mg of 1-0x0-2-(1-propylbutyl)isoindoline-4-carboxylic acid are
30 dissolved in 8 cm® of dichloromethane under an inert atmosphere at a
temperature close to 20°C. 195 mg of ((2R,38)-3-amino-4-phenyl-1-{[3-
(trifluoromethyl)benzyllamino}butan-2-ol hydrochloride (2:1), 9.6mg of
hydroxybenzotriazole, and 108.7 mg of 1- (3-dimethylaminopropyl) -3-
ethylcarbodiimide hydrochloride are added to the solution. 0.308 cm® of
35  N,N-diisopropylethylamine is poured into the reaction medium. This is kept
stirring for 20 h at 20°C. 10 cm?® of water are added to the reaction medium.
The organic phase is washed with 10 cm® of a saturated aqueous solution
of sodium chloride, dried over magnesium sulfate and concentrated using a
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1H);, 743 (m, 1H), 7.23 (m, 4H), 7.57 (t, J=7.5Hz 1 H) 7.64 (t,
95 J=7.5Hz, 1H); from 7.73 to 7.88 (m, 4 H); 7.97 (broad s, 1 H); 8.53 (d,
J =9.0 Hz, 1 H); 9.00 (broad s, 1 H); 9.34 (broad s, 1 H).
. MS-El: 595M = M™; 55207 = M"-C3H;

Example 2:

30
2.1: Base N-[(1S,2R)-1-benzyl-2-hydroxy-3-({1-[3-(trifluoromethyl)phenyi]
cyclopropyllamino)propyl]-1-oxo-2-(1-propylbutyl)-1,2 ,3,4-tetrahydroiso_
quinoline-5-carboxamide
2.1.1: N-[2-(2-Bromophenyl)ethyilheptan-4-amine

35 10 g of 2-bromophenethylamine and 5.71 g of 4-heptanone are dissolved in
250 cm® of 1,2-dichloroethane at a temperature close to 20°C. 14.84 g of
sodium triacetoxyborohydride and 2.9 cm® of glacia! acetic acid are added
to the reaction medium. Stirring is continued for 20 h. 300 ocm® of 1M
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cnB of glacial acetic acid are added-ta2the reaction nedium Stirring is
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m xture. Thi cool erature
(J rtlc?e size: 46 83,um) mr:')msed with 50 cm of ethyl acetate and

25 concentrated using a rotary evaporator under reduced pressure (5 kPa).
6.4g of methyl [2-(2-bromophenyl)sthyl](1-propylbutyl)carbamate are
obtained in the form of a colorless oil.

* NMR:0.85 (t, J = 74 Hz, 6 H) 1.12-1.25 (m, 4 H) 1.28-1.54 (m, 4 H)
2.92 (m, 2H) 3.14 {(m, 2H) 3.62 (s, 1H) 3.64 (s, 2H) 3.86 (broad m,

30 0.34 H) 3.98 (broad m, 0.66 H) 7.18 (m, 1 H) 7.25-7.40 (m, 2 H) 7.60 (d,
J=7.7THz, 1H)

+  LC-MS-DAD-ELSD: 356("Br) = (M+H)®

2.1.3: 5-Bromo-2-(1-propylbutyl)-3,4-dihydroisoquinolin-1(2H)-one

35 5.8g of methyl [2-(2-bromophenyl)ethyl](1-propylbutyl)carbamate are
dissolved, under an inert atmosphere, in 250 cm?® of dichloromethane, at a
temperature close to 20°C. 5.43 g of 4-dimethylaminopyridine are added to
the reaction mixture. This is cooled to a temperature close to 0°C. 13 cm®
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Introduced successively, at a temperature close to 20°C, into a three-
necked flask that is stirred and purged with carbon monoxide are 350 mg of
5-bromo~2-(1-propylbutyl)-B,4—dihydroisoquinolin-1(2H)-one, 15 cm®  of

25  dimethylformamide, 1.5 em® of water, 0.4 g of potassium acetate, 36 mg of
potassium iodide, 97 mg of palladium acetate and 227 mg of
triphenylphosphine. The reaction mixture is subjected to a carbon
monoxide bubbling, then is heated 1o 100°C for 5 h 30 min. The reaction
mixture is kept at 100°C for 20 h, then cooled to 25°C in order to be filtered

30 through a 45 ym Millipore membrane. The residue is washed with 2 lots of
5 cm? of dimethylformamide and 2 lots of 5 cm? of ethyl acetate. The filtrate
is concentrated using a rotary evaporator under reduced pressure (5 kPa).
The oily residue obtained is taken up in 15 cm? of a water/ice mixture and
20 cm® of ethyl acetate. The pH is alkanized with 5M sodium hydroxide

35 (pH > 10). After decanting the filtrate, the aqueous phase is washed with 3
lots of 20 cm?® of ethyl acetate. It is then acidified, while stirring, with a 5M
hydrochioric acid solution (pH = 1), then extracted with 3 lots of 20 cm?® of
ethyl acetate. The organic phases are concentrated, then washed with
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saturated aqugpyn iditd ev.8f 1<0diumh8d0i (e, J1=ﬁz 8aqh8&!;s ﬂﬁaggs?gre

extracted usjn |chlq and the organic

phases are conbined, d
ovgr a phaszl3 é#HFB?V$$?$Er gn concentrated using a rotary evaporato;Ied
under reduced deﬁ§deDﬂSL$Da¥90 heUﬂhHﬁe solid obtained is 30 purified by

flash chronmat ography through a silica cartridge (colum: 600 g; particle

size: 40-60 m flow rate: 9
ethyl acet at e BRBY- %ﬁ”ﬂ'@ﬁ‘"ﬁ Fg'lﬁ"ym '?{(11@ @@Joio'ﬁg@ghbgmgagérﬁgﬁe” 20%
({143-(trifl {ng taylg)_ahﬁymbbnmqheqaoﬂylusem ino3tepopitia, dér@i’&ﬁﬁf@ 8fe
obtalnedlnt ormof a white solid. 35 NMR 7.64 (s, 1H); 7.53 (m 3H);
723(m2H) c'fWiS(mBI—l) 6.56 (d, 1H); 6.12 (d, 1H); 4.70 (d, 1H); 3.51
(m 1H) 153.38 (m 1H); 3.18 (m 1H); 2.98 (dd, 1H); 2.50 (m 2H); 1.21 (s,

9H; 0.98 (my,4H) prelpg'réf%nDA%fEL%QS—ﬁi‘ﬁﬁMo?néMﬂﬂh(ehyl)cycﬂﬁ)rapylbmnél24i@

described in the literature (Armin de Meijere et al., Organic Letters 2003,
5(5), 753-755).
469 of 1-(3—triﬂuoromethylpheny!)cyclopropylamine are dissolved in

20 12 em® of dichloromethane at a temperature close {0 20°C. 7.9 g of fert-
butyl [S~(R,R)]—(-)-1-oxiranyl~2-phenylethyl)carbamate and 23g of
scandium triflate are added. The reaction mixture is kept stirring at 20°C for
12 h. It is then diluted in 100 em® of dichioromethane and washed
successively with two lots of 15 om® of water, 20 cm® of a saturated

25 aqueous solution of sodium hydrogen carbonate and with 50 cm® of a
saturated aqueous solution of sodium chloride. The aqueous phases are
extracted using dichloromethane, and the organic phases are combined,
dried over a phase separator filter and concentrated using a rotary
evaporator under reduced pressure (5 kPa). The white solid obtained is

30 purified by flash chromatography through a silica cartridge (column: 600 g;
particle size: 40-60 ym; flow rate: 80 cm¥/min; eluent: 80% diisopropyl
ether/20% ethyl acetate). 6.8 g of tert-butyl [(1S 2R)-1-benzyl-2-hydroxy-3-
({1 —[3~(tnfluoromethyl)phenyl]cyc!opropyl}amlno)propyl]carbamate are
obtained in the form of a white solid.

35 o NMR: 7.64 (s, 1H); 7.53 (m, 3H}; 7.23 (m, 2H); 7.15 (m, 3H); 6.56 (d,
1H); 6.12 (d, 1H); 4.70 (d, 1H); 3.51 (m, 1H); 3.38 (m, 1H); 3.18 (m, TH);
2.98 (dd, 1H); 2.50 (m, 2H); 1.21 (s, 9H); 0.98 {m, 4H)
e LC-MS-DAD-ELSD: 465! = (M+H)™
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t et rahydr oi sagui R0k dprantatcaoxsng @erogﬁ]uray@){)piﬂtgf ghé@gwgggrpr%\?sqﬁgj g of

1- 0x0- 2- ( 1- - i '
170 g N (&r@f’&gfgﬁéﬂoﬁﬁeisgﬁé"obﬁhéa*1¥%ﬂjr§@fwiriﬂ@liihditﬂowlceﬁm@?@hc aci d,

pheny1- 1 { Infchod.t 4i4rd b 1RRASHE-ppimagtaneyvt bk oy iororDs HyPaiey!
: _ _ Qa5 ihybane
e ot e rmrbe o 1 5.
g: gggog grrgggane\mﬂﬁt: 0.1464_€mch|ﬂ);o1f.27\|,(m’ EH ébgﬁgﬂg@)ﬁ%%ﬁ’g %)? 2%?(GD’U
_ 7055 0k! DB (o, 4t 52 (1 465 (@4 Th: Q87 G FRprature

di chl o a

The aqLESEL“%ES@&“)? 765 (o7 BALLT (3] & AAq8d L0 188 aanl T8 el 30

phases aje conbipedH)upsheg, wins s froad oSty & P RLIBR R Tt f on of

rotary evapor1§’c)i)?'O-Eu)'hggFooar\ag%nJgggﬁggWmﬁw fate and concentrated using a

obt ai ned are PUr CIMBDAR-EILITh4Q {? gfﬁ%&ég%fﬁ%@(r)?g??@@(@ of oil

23:}2;?}{ (raats: rZ]SI t ﬁgo% fg ![O_m spherical ; eluent: 100% et hy: C?met gtcgl) urrgftgg >

of N-[ (1S, 2R) -2 ﬁenuymf&,lzﬁgﬁ —g&g{yﬂ—@;rﬁ%‘fngS-?{1?2%?4‘3{1}@’0{3{%&9?&’])@enyl]cyclo__

Perr g%;g?g{"sdﬂ‘ﬁbﬁﬁﬂ%})ﬁr%g%ﬂ'-@xd—_i-'(mmopyibbiyl)yliiﬁlﬂ,fﬂ?g? L Ppperiteyelo

HZ, 3 H) O.SWetrahytjrloir]s%;zi%&l b g?r_nbb%eag,@& obtained. NWR 0.86 (t, J = 7.3

(m 4 H 1.3 4 ddspend : ?mZH),%;le 12-1. 25

m 3 s 002;?(3,#@; %’@ 3%1%%5235@!%22%2@@920%1-%04 12—.%%%‘%@5?1@ " masked
tetrahydroisoguinoline- -cﬂrbox%”c 9acid, 170 mg of (2R,3S)-3-amino-4-
phenyi—1—({1-[3-(triﬂuoromethyl)phenyl]cyclopropyl}amino)butan—2—01

25  hydrochlioride (2:1), 9 mg of hydroxybenzotriazole and 104 mg of 1-(3-
dimethylaminopropyi)—S—ethylcarbodiimide hydrochloride in 15 cm®  of
dichloromethane is 0.444 cm®  of N,N-diisopropylethylamine al a
temperature close 1o 20°C. The solution is kept stirring for 24 h. 15 cm® of
dichloromethane and 15 om® of water are added to the reaction medium.

30 The aqueous phase is extracted with 15 cm?® of dichioromethane. The
organic phases are combined, washed with 10 cm’ of a saturated aqueous
solution of sodium chloride, dried over magnesium suifate and
concentrated using a rotary evaporator under reduced pressure (5 kPa).

The 350 mg of oil obtained are purified by flash chromatography over silica

35 ({column: 50 g; particle size: 120-40 ym, spherical; eluent. 100% ethyl
acetate). After concentrating the fractions under reduced pressure, 79 mg
of N-[(1S,2R)-1 -benzyl-2-hydroxy-3-({1 -[3—(triﬂuoromethyi)phenyl]cyclo_
propyltamino)propyi}-1 -oxo-2-(1-propylbutyi)-1 2,3,4-



53.7Hz, 1 H 3.51 (broadm 1H 4.11 (m 1 4.62 1 86

d J =55H, 1 H 7.05(dd, J =7.7, 1.2 Hz,H)l H 7. (1r1n7 32)(m 6 I(_é)road
7.48-7.62 (m 3 H) 7.69 (broad s, 1 H 7.89 (dd, J =7.7, 1.2 Hz, 1 H 8.09
(d,. = 9.2 Hz, 1 H). LC- MB- DAD- ELSD. 634" = (MH"; 636M= (M-H)(+) 10
2.2: Salt N-[(1S,2R) -1-benzyl-2-hyd roxyg-3-({1 13-(trifluoromethyl)phenyL
cycl opropyl}a mi no)propyl]-1-oxo-2-(1-propyl butyl)-1,2,63,4-tetra hyd

roi so_ qui n%%&?o@o@@é@ﬁéﬁﬂ@ Q%ahY@{d?ﬁrheCHre@@ta(lﬂed) 79 g of
N-[ (1S, 2R
150§/cl oprépyl IHM'%/ %é?d}/’oﬁy‘%gf’é@gﬁib &“ i TL%H yqb@hﬁ@ % t'etrahyd

:or so_ qui nal gnemb-TH) bioxautizte (ar; e Hi SIs&ZR-\ﬁe‘iﬁ |(nm 23 IZ) -81‘4%(Tﬁyl2 i her at a
enperat ure %ciégzmgpaﬁﬂ%qgé?@gs an )Zlglé}y ﬁpcﬁllmrgq@%@ sef W,gon in

et hyl et her rrin er argon, at a te f 5C.
The reacti ord.TriHz drtd) ?pﬁéc{bmadarleé é1s(m,r1r|}1ﬂ]6|2$(”bcﬂn|t‘| gp@ij&ﬁf 8 mn,

then 20i's stopRag by prideds [ LSRTYE {LDRizeuRermatanss (1, 6vh RABAOY! et her

are ag d t
' then QOﬁdm?taaaeaeank?ér%%a'eéﬂaé%) A G A5 ] 2 e TSRS RS S
b;glzyi _Zo)r(rgquz.e?}gﬁ z({143- (t rr)fl uor orret hyI ) ph enyl ] cycl oproPyl }am no) _ pro
25car boxam de h?dﬁéﬁ%b% qg.dl ’_a(%Hé g;waqwg :‘(r;(rjlmI 21? 2-Whl te
imllldtolbINR 0m86(t J =7.5 H, 3 H; 088(t J =7.5Hz, 3 H,; from

H: 2. 81 (m @%Fﬁdgfzﬁfﬁnz@g@@ﬁﬁ stidis; &”fﬁ"&éﬂéﬁgﬁh%y? ﬁf 3. 80
(m 1 H: 4.cytloprpylar)ino)presyik moxe-241-prnybuty)-d a?dB%-teifalﬂry r°68°e7 (d ’J =
N “fa 1 Puiriflinkl2es 5@&@&% chBrid® (i) 7.68 (1, J =

: h r')

(d, J = 9. oTIszgloﬁr)N [t E@ﬁr%yh%r%?%ﬁ% [%(tﬁg’uorgm%h‘é%’heéf

unr gsggy%(i raycrbprﬁpyr}ah@nwﬁrmﬂ} EloRB:2-6Bpopyit{udyIM;2, 36%((')9“# owa) (+) M

et hyppenyl 1SN B SEMEOAMIE Epggoliegdn ot 8f“'g,r Sy FhE e & 8
t et r ahydr oi sequierstlifenetoSectar BUKarf. éle:rr‘lahe arMd %agrdysoiutron in

(3,5-difl UOVQEIPQF%}%% ,slagf,%é%vr(.;g g%ﬂnHﬁ Chlrgbn at a temperature of 5°C.

phenyl ] cycl o am no) but an- 2 rid
The reaction mixiure precipitates. he strrrmg |Is o%n |nuea for2d i, %SH' as

20 is stopped in order to remove the supernatant. 9 cm® of ethyl ether are
again added. This operation is carried out twice. The last suspension is
then concentrated under reduced pressure (5 kPa). 68 mg of N-[(15,2R)-1-
benzyl-2-hydroxy-3-({1 —[3-(triﬂuoromethyl)phenyl]cyclopropyl}amino)_
propyl]-1-oxo-2-(1-propylbutyl)-1,2,3 4-tetrahyd roisoquinoline-5-

25 carboxamide hydrochloride (1:1) are obtained in the form of a white solid.

- NMR: 0.86 (t, J=75Hz, 3H); 0.88 {t, J=7.5Hz, 3 H); from 1.11 tfo
1.64 (m, 12 H); 2.31 (m, 2 H); 2.58 (dd, J=11.5 and 14.0 Hz, 1 H); 2.81
(m, 1 H); 3.02 (m, 3 H); 3.15 (dd, J = 3.0 and 14.0 Hz, 1 H); 3.80 (m, 1 H);
4.11 (m, 1 H); 4.63 (m, 1 H); 5.84 (broad m, 1 H); 6.97 (d, J=7.5Hz, 1 H);

30 from 7.17 to 7.33 (m, 6 H); 7.68 (t, J=7.5Hz, 1H); 7.81 (d, J=75Hz
1 H); 7.90 (d, J = 7.5 Hz, 2 H); 8.01 (s, 1 H); 8.20 {(d, J=9.0Hz, 1 H); 9.35
(broad unresolved m, 1 H); .70 (broad unresolved m, 1 H).

. LC-MS-DAD-ELSD: 6349 = (M-H)"; 636 = (M+H)™
- MP:174°C

35

Example 3:

3.4: Base N-[(1S5,2R)-1-(3,5-difluorobenzyl )-2-hydroxy-3-({1-[3-(trifluoro_



5fol l ows. Added to a solution of 0.794 g of

1-(3-trifluoronethyl Phenyl)cycl oprOpyl _ am ne hydrochloride in 20 cnB of
water are 4 cnB of 1M sodi um hydroxide at a tenperature close to 20C. This
solution is stirred for 15 min. 40 cnB of dichloronethane are added and the
m xture is stirred for 5 mn. The 10 aqlueous phase is extracted with 30 cn8
of dichl oronet hane. The organi ¢ phaseg”are conbi ned, dried over magnesi um

sul fate and concentrated using a rotary_ evapog or u My ed pressure
(5 kPa) . 70m_et‘rg/i)pbnyl]c()@lowmmsfl]am@jﬂ@}%@w]"foﬁﬁﬁyé' %9@933%%3%95%%&%% are

obt ai ned, Er%gy&rﬁzgiumh%gjcér@o;&gm@ of dichloronethane. 1 g of
tert-butyl 223 s-di Iy - 15 1- 6% fana banat
and 0.325 gTbe scar@RAPrspMEed GrainamPhg T gpdrteroled T ©
or ange- col ofed S1SABPRIpaindiBtans2-of rhiydgoachloddei @A {SIBRPAESr @Sfor 20 h.
The reaction m'x]‘tégre IS concentrated using a rotary evaporator under
reduced 5pr e®¥OWE. (5 kPa). The crude product obt ai nefi i s I,?uri fied gy fl ash
chr omat ogr aphye@Mera Holutiva 6T 61794Q QIO’O(@-?”%@FQ‘Q@WY @\ef'é:c%og_rgpgdeepm flow

te: 50 cnB/mn; el AL 3 oYM eoditiat BYdroX
::gngentratci ﬁ@%@ﬂ@ﬁﬁﬁ%ﬁ{&fﬂgﬁﬁun%ﬁ ?ﬂgﬁﬁ%ﬁé@%ggur e>1 4878 9}) LB bt [)utyl
[ (1S, 2R) - 1- 48a Serdpétaiareotiese o 30°E. TV BRApig0 (g el F’?rﬂ fPloro |
met hypphenybigﬁy é&%&@@ |28 A @l itsermatmteis stiobd afoned miR- tHE f or m of
2 whi L6 sol FENCS : Q.E’S%]-l.m. 4H) 122 { Srefidne? THS 6ifanid) 2.46 -
2.62 (penti atjugoumphkese i emctédg@“%%,crﬂzﬂfj% 'Cg.?eHz, i) 3. 36 1H)
g- gg Em 15'2255}%&) ZaG-g,(ﬁo;ﬁﬁiEad,l-griedH)v@. mg?dﬁiunt@lJIﬁaﬁz??%mkﬁ rt?.eé‘f :‘%ﬁn 2H)

. tt, JE9.2, 2. , . - : ®
[ C M5- DAD- ELSINY & Keary, %VE(H\%FHEW Mﬁge%‘g%%-d) épe&ssgifbﬁ)@ia? 044?@5 by g
( MrH) ( 11- t Byddofbmathyépteenyitysiepropyzotne s¥e %tal(ﬂedn éﬁ‘*l’agﬁ{ §c! SOTV‘T)
[(1S,2R)-1-(3,5- 3 - 1 g of tert-butyl [(1S)-2-(3,5-difluorophenyl)-
di 1 uor oben¥y 1F- ST HOLTERIOTYTCIPRS: (G | £ hyni j I
an ngﬁ’éf@SS%@zm&éﬁﬁc@r@ggg@ 10,478 B rongif BRI afo/ faded WYl 4 5
cnB of a ll\/lupé(gg@&ﬁhpﬁﬁ@n@ﬁti&aﬁgé@bimedisnspemimn@tlk&ﬁt SHFTNGRIRIBOIRI t he

lch i

reaction mxture s kept stirring.f t2fdH eBingt 2rpearat ur e,
t hen concentempetpiug @y 29 Eo{')é‘? §e@‘\)/té°psbﬁ‘e{}tdgfe ﬁ(ci@r"%}neduc Essure (5 kPa).

d
0.82 g of (2Ra3Satér anderaedutd bratisiie(d 6PARNYD CruprRIadue ARG S - 28
- t hyl ) ph 1. I | i t ans2a; aahbon i 14 )sid
o0 LS PR s g ompeatsanie,
(m 2H) 8. 74540 uit) flaws4ated 0 gmtmin; @uenty (U7pppy 9%"%’@&? =14.3, 5.9

'("fn’ éllj)i) ~;’ ggac%igte%:"%ﬁ% %n ﬂr?ati U8 fhcli8né mindéHreduckd gresswid) 07809 - 7. 10

, 77 (d, J=7. Bl Grifdcd 8 Hz,
1H) 7.98 (s,oflHergbutyl (§1S3y 'b‘.@vﬁ'q'ﬁ?brﬁbfn§§;?§g§%{é?€%a§d‘%§£%€ig% ELSD:
401(+) = (Mt J yl ma®0Is 2]

R

di fl h white SOUB- (¢ i f t hyl ) phenyl | | am t an- 2-
o s o6 et ke R S AT e P 4B A2 2"

hydr of s6qui nol 1 ne- 5-cay boxyli6 a6kt JaEa0f Dy HON¥HEZOY M, ae) 8.5hd 76 ng
of 1-(3-di nePR I'aj'hﬁfﬁﬁa‘ﬁ ’ -e?hl ar’b%ﬂ"r’ri hydr.ochl,or i '
L (m,9t1 H) 4.803(?%21’?1 1B & 86100 L8 1%, Y £88'R 146 .90
J=0.2, 2.4 Hz, 1H) 7.48 ~7.61 (m, 3H) 7.65 (broad s, 1H) .
. LC.MS-DAD-ELSD: 545(-)= (M+Formic AcH)(); 5010 = (M+H)™;
30 445" = (M+H)-Bu+H

At - a temperature of 20°C, 870 mg of fert-butyl [(1S,2R)-1-(3,5-
difluorobenzyl)-2-hydroxy-3-({1 -[3—(triﬂuoromethyl)phenyl]cyclopropyl}_

amino)propyllcarbamate are dissolved in 20cm® of dichloromethane.
417.38 cm?® of a 1M hydrochloric acid solution in ethyl ether are added to the
reaction mixture which is kept stirring for 20 h at ambient temperature, then
concentrated using a rotary evaporator under reduced pressure (.5 kPa).
0.82¢d of (2R,3S)—3-amin0-4-(3,5-diﬂuor0phenyl)—1—({1 -[3-(trifluoro_

35



15 6 cm of dichloronethane is 0.217 cm of N, N-diisopropylethylamne at a
tenperature close to 20C. The solution is kept stirring for 24 h at a
tenperature close to 20C. 15 cns of water are added to the reaction nmedi um
The organi ¢ phase is washed with 5 cnB of a saturated aqueous sol ution of
sodi um chl oride, dried over magnesi um sig fate and 20 concentrated using a
rotary evaporator under reduced pressure (5 kPa). The product obtained is
purified by ik BRI i novieJbLean-26s Hyelpbamaridel 8 : ¢ ispbtainede si ze:
120-40 pm siﬁqgﬂ%}gl 9??&%{2%}9 10 )(?nB/rri n; equuent: 10@%)& hyl acetate).
After concenfrafitig" Phd WHE38ns under reduced pressure, 140 ng of

N-[ (1S, 2R) - 1e ( 3iNBRditf1uer B2 rimy PH)2L.Bg dr &xA1- (m, 2H) 2.71 (m, 1H) 2.84 (dd,

253- (1143- (trifd 4o h i3 CYL r ami y 1 -(1-

pr opyl but yl)“f 1142&35?7%%1 %ﬁﬁ%k%%q%ﬁrﬁgﬁ ﬁ@%%’cgﬁzgk@m%@é%%peg'gtt(:)(glg’ned in

t he for mbof HiL811S (resdHpBITO (M, BHR7.Gart7.AQ[(( IBIRPS1L (L7.5Ha, 1H)

| 1 uor obenzyy y72qghysy 8oxy 1314 87 (3 278 HA 98 (s, 1H) 8.19 (s, 3H) 9.77

30met hyl ) ph)e/;lr Wﬁ_ﬁd‘%jc{fz)gﬁ%gﬁ)aiméﬁgﬁp{ oﬁgﬁﬂ(j?@fog%(s( 1- p)r opyl( but y)l) -1,2,3,4-

t et r ahydr oi s@"d]u Re{BL & boxanm de hydrochl oride (1:1) 40 ng of

N-[ (1S, 2R) - 1s ( BC-RHIDIAD-EUSD: @ob€hz y1+H)2 hyd roxy-3-({143-(trifl u o ro_

nmet hyl ) phenyl ] cycl opr opyl | am no) propyl ] - 1- oxo- 2- (1- propyl butyl)-1, 2, 3, 4-

t et r ahydr oi soqui nol i ne-5-car boxam de are dissolved in 10 cnB of ethyl 35
y

et her atloa tRogredatintee el osspeos?0C. of3 t00 myg af 1NPRy&H)eeaming-4-(3d-d

o e 0 15 | o
rxtur o pr e opRERRIAPEI R o Bhdbyihari el ahBphar lRIBRRRI 00
washed with & hmd@cmorslecregﬂd,f 1&hpg ef htnoxm?e{ﬁ-aquﬂautﬁ)-é,%értetfamr under
Kf%gng; . ﬁsaé@ﬁo@%ﬁ?@b(ﬂ%g Eﬁig?ft)i( rrj%_of 1h_ydroxybenzo’[riazole and
[3-(trifluordht h?k)H%FIW?‘EV%‘F@WWB%V'O%#W&!B%FW‘Wid%-'2%969@‘?@@9 in

propyl buty1)6 dmd,dF, dichiotarabindneiis Ayt Nohi*nef- & /-adiiboprapyldtiyjamibenabei de

1:1 i i f o ite.solj R i s.;batch, all
the 51 gnal o BPECGUl g O PG héBAiiE'y Jeood g Gl 2 78 TN B
I?:I) I—|)];c f ro? temPeratute Gpsanto £29°6) ;15088 qfnwaterHre ac.(:leed (ten the raction7o (1mH) 1

; from 2. 03 need ; ; ;
a6 (m 1 W GG ey ey Hase g A Wy ) o prdg RO 6 o
1 H); 7.598iton of =sqdigmy chleridg; drigd @ver j magnesiyp  suigtel apd 7. go
J =24. 5 ddacediriled Usif§ 4 Retaty avhormeKkadder rédieed. preéurel (8hPaYy. 93 (d,
= 7.5 Hz, ;. 8.02 . 1.1-0; 826 (d, J =90 Hz, 1 . 9.39 1 ;
81 (m 1 I:\;h.emﬁ(ﬁgu‘%ﬁéfai@@%n%‘l’%'e@: oy ﬂ?s@a@aomﬁf?qraéb?pev% B@*ﬁéﬂ- 2- hH)yd
r oxy- |3 { [ 3- (tolufn: Wl Dyopatticld size: M2Y440 ym, spherical; flow rate: 10 cm®/min;
am nol pro - 1- 7 t , - I J |pe- 5-
car boxan g T IR Byl SRGEDY ek eoriedit ST IAE! RaSRAHS Tddte
, 3, 4- t et r ahyedutesbquessore,ned G mo af @E&?Si%‘g)ati(&.5ediﬂu@r|0b§6mka-hmr@w5 cn of
% ehl OEgg‘fg§@g-_[g-g]ﬁ'ﬁlgp@néﬂﬁ?r)bhé\%ﬂPé,RJﬂ%r%pﬁEar«?\iﬁﬁﬁi&%&@h%ﬁo-ﬂ(@se to 20C 62
pheny1- 1- 1 reryibely(ioh. 3ded-8trayeRiseqdnelng-Brashoxarpidengie obiRiRRd dB (2: 1),
3 nmg of hydiexihengPs chbRaeks cand 34 ng of 1-(3-di met hyl am nopropyl) - 3-

He
(d
J
9.

3.2: Salt N-[(15,2R)-1-(3,5-diflucrobenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
30  methyl)phenylleyclopropyllamino)propyl]-t-oxo-2-(1-propylbutyl)-1,2,3,4-
tetrahydroisoquinoline-5-carboxamide hydrochloride (1:1)
40mg of N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
methyhphenyl]cyclopropyllamino)propyl]-1-oxo-2-(1-propytbutyl)-1,2,3,4-
tetrahydroisoquinoline-5-carboxamide are dissolved in 10 cm® of ethyl
35 ether at a temperature close to 20°C. 3 cm® of a 1M hydrochloric acid
solution in ether are added while stirring under argon. The reaction mixture
precipitates. The precipitate is filtered through sintered glass, washed with
3 lots of 5 cm® of ethyl ether then dried in a desiccator under vacuum at



25 et hyl carbodi i m de hydrochl oride are added to the solution. 0.124 cnB of
N, N-di i sopropyl ethylam ne is poured into the reaction nedium This nedi um
is kept stirring for 20 h at a tenperature close to 20C. 10 cnB of

di chl oronet hane are added to the reaction mxture, then 10 cm of water.
After decantation, the organic phase_isgwashed with 5 cnB of a saturated 30
aqueous solution of sodiumchloride, dried over magnesi um sul fate and

concentr at edsu8ifag 2ah. rpggamg gf/p‘p[r{nggm 1U(315.rdm&dgls@mjzmnfghgm{mey@s({m:'a) The
100 ng of c rl.ess oil

fl ash t h
1900 O SO EhSS ey e Soosab el B o oo oy ove
cnB/ min; el wempylbdi9N9%, 23 tetrtatisdis)quindlinerS-cartwammide | ndhydhecHlerds i ons 35

under 1 eduCof. LES A rad 8 i b ooy b oY opyl batys ”;jy L%
t et r ahydsoi ®oghiMRil fondhis- bﬁmmwi‘a’thedﬁgaale aret krioag withi Q-Be ( ¥ T

| | | — 3144 = 7.5
Elg Og I%SS ]9'31}910%?(( Js Iﬁ;om%OS?og?d@’-m 19H Qi%o(nﬁm

f 2.46
e 2260, paeibaly | RS . tH){)fromr%ﬂ%gg]ézﬂiZf“ 8+ 5@1 Ghgh i ”z)m97 ‘o
3.18 (partigid v ma&ksﬂl (m 13H§D58€ {m 695)(m32$17) (mzwlﬂ) 745 PR, (m 1

. 4.62 f A
H?)artl al | §/mﬂ'aé)<?ijozn(t 5 T-!% %ZSQ}'&)’: 3j3 & %ﬂéﬁ HP H? f%‘}"éé @HE 7.5 Hz,
&I-Il;l)ls 21R641(1d—[)J7?0;(d5Ji=|27 SIHE)1 HE, BS@O(&)%arﬂally) masked o, i = ?5—!)12 1 H1)02 Salt
I r t
nol propy)l] Zb%ggg?) (1*%% Mkﬁé#%?(il-g ?%{5 ﬁjét‘}r)g%yé;)qrzg)?gé)gﬁay%éﬁéﬂﬂ ne- 5-
car boxani de 1hyShlror il 4. (1 1) 38 ng of
N-[ (1S, 2R) - 1- bgpz ) o8z hydr oxy-3-{[3- (trifl uoronet hyl)benzyl L

am nol propyl]-1- oxo 2- (1-Propyl butyl)-1, 2, 3, 4-t et rahydr oi sogui nol i ne- 5-
carboxam de are dissolved in 8 cnB of et hyI ether at a tenperature close to

15 200.19.2@%%43 AM hydrochloric acid solution in dioxane is added
while stirring under argon. The reaction mxture precipitates. The stirring

is stopped in order to renove the supernatant, then 5 cnB of ethyl ether

are agai n addtd. Bﬁlses NETS2R - bmzry&ﬂfhyehiomﬁ {B-ttriffeeroneiieyllogsgyd us pensi on
i s then Con%ﬁﬂhé @/EE%%B %—ffj#ifcffgrl W 8 4(-{%:t11§]'ﬁ?gror1n§c§qf%li‘ﬁfa A (1S, 2R) - 1-

20be nzy1l-2 thypbenz
nol propy1] - Qadxwaﬁm @- propyl butyl)-1,2,3,4-tetra hyd roisog u

i nol i ney §- QGQﬂNﬁ/g m gfahyt(irpgm 917('1 ,CHban)y 51 2 @bit@!rmdjmrsoqnmaormm of a

whi t d H; f
1,10 t 301I o parhaxylic ﬁpld ?%W&Olﬁ%dﬂfb% &7 d'&“%’ E‘}h%%e é‘fﬁd%a“ '“e"é 62 (;nom

2 91 aﬂﬁoé;ﬂheré dla té’rn@ére(tme ok ito 2013, 6md dﬂ)ZRS%&;LB gmind-4H) ; 3. 85
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medium is kept stirring for 20 h at a temperature close to 20°C. 10 cm? of
dichloromethane are added to the reaction mixture, then 10 cm® of water.
After decantation, the organic phase is washed with 5 cm® of a saturated

30 aqueous solution of sodium chloride, dried over magnesium sulfate and
concentrated using a rotary evaporator under reduced pressure (5 kPa).
The 100 mg of colorless oil obtained are purified by flash chromatography
over silica (column: 7 g; particle size: 20-40 um spherical; flow rate:
20 cm®/min; eluent: 100% ethyl acetate). After concentrating the fractions

35 under reduced pressure, 40 mg of N-[(1S,2R)-1-benzyl-2-hydroxy-3-{[3-
(trifluoromethyl)benzyllamino}propyl}-1-oxo-2-(1-propylbutyl)-1,2,3,4-
tetrahydroisoquinoline-5-carboxamide are obtained in the form of a
colorless oil.
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(trifluoromet hypphenyl]cycl opropyl|am nO)prOpyl|-1-oxo-1,2, 3, 4-

t et r ahydr oi sogui nol i ne-5-carboxam de - 31 - 5.1.1: 2-(2- Brom)phenyl)et hyl
met hanesul fonate 9.8 g of 2-(2-bronophenypethanOl and 4.7 cnB of pyridine
are dissolved under an inert atnosphere in 200 cnB of dichloronmethane at a
tenperature close to 20C. The reacti-om3dnxture is cooled to a tenperature
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ethyl acetate gradl ent). After concentrating the fractions under reduced
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(1:1) are obtained in the form of a white solid.

e NMR: 0.85 (t, J=7.5Hz, 3H); 0.89 {t, J=7.5Hz, 3 H); from 1.10 to

1.27 (m, 4 H); from 1.32 to 1.57 (m, 4 H); 2.33 (m, 2 H); 2.62 (m, 1 H); 2.91

25 (m, 1H); 3.03 (m, 2 HY;, 3.13 (m, 1 H); 3.21 (m, 1 H); 3.85 (m, 1H); 4.17

(m, 1 H); 4.34 (broad s, 2 H); 4.63 (m, 1 H); 5.93 (broad d, J = 6.0 Hz, 1 H);

from 7.15 to 7.36 (m, 7 H); 7.69 (t, J=7.5Hz, 1H); 7.80 (d, J=75Hz,

1H); 7.87 (d, J=7.5Hz, 1H); 781 (d, J = 7.5 Hz, 1 H); 8.00 (s, 1 H); 8.27

(d, J=9.0Hz, 1H); 9.04 (broad unresolved m, 1H), 9.30 {(broad

30 unresolved m, 1 H)
s LC-MS-DAD-ELSD: 6080 = (M-H); 6549 = (M+formic acid- H)©,;

610 = (M+H)™
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5.1: Base 2-benzyl-N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hyd roxy-3-({1-[3-

(trifluoromethyl)phenyl]cyclopropyl}amino)propyl]—1 -ox0-1,2,3.4-
tetrahydroisoquinoline-5-carboxamide
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purified by flash chromatography over silica (column: 200 g; particle size:

15  15-40 ym; eluent: 100% dichloromethane to 90% dichloromethane/10%

ethyl acetate gradient). After concentrating the fractions under reduced

pressure, 12.9 g of 2-(2-bromophenyl)ethyl methanesulfonate are obtained

in the form of a colorless oil.

e EI: m/iz = 278" ™Br = M"; m/z = 183 (M-OSO.CHa)"; miz = 169

20 (mfz=183-CHy)"; m/iz =80 (m/z = 169-Br)".

51.2: N—Benzyl-Z—(Z-bromophenyi)ethanamine
3.18g of 2-(2-bromophenyl)ethyl methanesulfonate, 62g of 1-
phenyimethanamine, 7.87g of potassium carbonate and 65 cm® of
25 tetrahydrofuran are stirred under an inert atmosphere for 16 h under the
refiux of the solvent. The reaction mixture is cooled to a temperature close
to 20°C, then in ice. 100 cm® of ethyl acetate and 200 cm® of water are then
added thereto. Stirring is continued for 5 min. The aqueous phase is
extracted using ethyl acetate. The organic phases are combined, washed
30 with a saturated aqueous solution of sodium chloride, dried over
magnesium sulfate and concentrated using a rotary evaporator under
reduced pressure (5 kPa). The 7.8 g of brown oil obtained are purified by
flash chromatography over silica (column: 400 g; particle size: 15-40 ym;
efuent: 100% dichloromethane to 90% dichloromethane/10% methanol
35  gradient). After concentrating the fractions under reduced pressure, 2.49 ¢
of N—benzyl-2-(2—bromophenyl)ethanamine are obtained.
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5.1.4: 2—Benzy|-5—bromo—3,4-dihydroisoquinolin-'! (2H)-one
0.5g of methyl benzyi[2—(2—bromophenyi)ethyl]carbamate is dissolved
under an inert atmosphere in 20 cm? of dichioromethane at a temperature
close to 20°C. 0.526 g of N,N-dimethylpyridin-4-amine is added, then the
' i i to 0°C. 12cm® of
35 reaction mixture is cooled to a temperature close to 1
trifluoromethanesulfonic anhydride is introduced dropwise. The suspension
obtained is stirred for 15 min at a temperature close to 0°C, then for 4 h
30 min while allowing it to gradually climb back up to a temperature close
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obtained is taken up in a mixture of ice and ethyl acetate. The pH is
alkanized with 5M sodium hydroxide (pH > 10). After decanting the filtrate,
the aqueous phase is washed with 2 lots of ethyl acetate. it is then
30 acidified, with stirring, with a 5M hydrochloric acid solution (pH = 1), then
extracted with ethyl acetate. The organic phases are combined, washed
with a saturated aqueous solution of sodium chloride, dried over
magnesium sulfate and concentrated using a rotary evaporator under
reduced pressure (5 kPa). The 440 mg of crude product obtained are
35 purified by flash chromatography over silica (particle size: 15-40 ym;
eluent: 95% dichloromethane/5% methanol). After concentrating the
fractions under reduced pressure, 315mg of 2-benzyl-1-oxo-1,2,3,4-
tetrahydroisoquinoline-5-carboxylic acid are obtained in the form of yellow
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15  diisopropylethylamine in 10cm® of ' dichloromethane is stirred at a
temperature close to 20°C for 20 h. Dichloromethane is added fo the
reaction medium. The organic phase is washed with water then with a
saturated aqueous solution of sodium chloride, dried over sodium sulfate
and concentrated using a rotary evaporator under reduced pressure
20 (5kPa). The 400mg of product obtained are purified by flash
chromatography over silica (column: 50 g; particle size: 15-40 ym; eluent:
100% ethyl acetate). After concentrating the fractions under reduced
pressure, 103 mg of 2—benzy|—N—[(1S,2R)—1—(3,5—diﬂuorobenzyl)-Z-hydroxy-
3-({1 -[3-(trif|uoromethyl)phenyl]cyciopropyl}amino)propyl]—1 -oxo-1,2,3,4-
25 tetrahydroisoquinoiine—S—carboxamide are obtained.
e NMR: 0.95 (m, 2 H) 1.02 (m, 2 H) 2.38-2.55 (partially masked m, 5 H)
3.11 (dd, 4=13.7, 3.1 Hz, 1 H) 3.28 (partially masked m, 2 H) 3.50 (m,
1 H) 4.1 (m, 1 H) 4.69 (m, 2H) 4.89 (d, J= 5.9 Hz, 1H) 6.91 (m, 2H)
6.97 (tt, J=9.2, 22 Hz, 1 H) 7.11 (dd, 4= 7.7, 1.2 Hz, 1 H) 7.26-7.39 (m,
30 6H) 7.46 (m, 2H) 7.55 (m, 1 H) 7.67 (broad s, 1 H) 7.97 (dd, J=7.7,
1.2 Hz, 1 H)8.15 (d, J = 9.3 Hz, 1 H)
o ES:miz=664=MH"

5.2: Salt 2-benzyl—N—[(1S,2R)—1—(3,5—diﬂuorobenzyl)-2-hydroxy—3-({1—[3-
35 (triﬂuoromethyl)phenyl]cyclopropyi}amino)propyl]-1 -oxo-1,2,3,4-

tetrahyd roisoquinoline-5-carboxamide hydrochloride (1:1)

At a temperature close to 20°C, 100 mg of 2-benzyl-N-{(1S,2R)-1-(3,5-

difluorobenzy!)-2-hydroxy-3-({1-[3-



J=7.3H, 2H 274 (m 2H 2.84 (m 2 H 3.14 (broad unresolved m 1 H)
7.14 (td, J =7.7, 220 Hz, 1 H 7.22-7.39 (m 2 H 7.56 (dd, J =7.7, 2.0
Hz, 1H ES: mz = 270 (79Br) = MH 15 6.1.2: Methyl

[ 2- (2- bronophenypet hyl ] pentyl carbamate 4.51 g of

N42- ( 2- br omoPhenyl ) et hyl i pentan-1-am ne in suspension in 120 cnB of
anhydrous tetrahydrofuran are stirred ihder an inert at nosphere at 5C. 2.33

cnB of triethylamne, then 1.3 cnB of nethyl chl rmate are added to
the reacti oﬁriﬁvameéhylme@y&?x@ﬂ%@w‘gﬁmW@AEFQPV'f'S'eOd‘Of @?‘% “h at a
t e”pefl_ﬁt ur ﬁteﬂhﬂ%rdirot?.ﬁﬁblb?f—}@Iceﬂi;ﬂang’deam dissolved im 2ném1 of ethyt etherer hand _
ice. e phases ‘are stjrre g : e faRs phase is
extracted 3°M%%e q,\lps['qdugf HWS@’&%%S&%.Q eﬁh@ %P%ﬁﬁﬁ%ﬁ%de§ﬂggg ‘conbi ped,
washed wi t hpeessateinted).afhecesiduel ist disaolyed sadhigh teprperaluse i BeStyt i ed over
magnesi syl d,, co, : i r VamOra tRysewad®C r educed
pressur (?’71( 5%%’%&5“%&%”‘% %g&ggi?b%ﬁé%%(ﬂ%%%?%%gﬁ’r%fée% b;ef I gsa1
chromat ogr aphg G em sofl & @M sebitignref PEboglona AFdcNeEYz8tNe] 43 #9960 el uent :
20;/0 hegt anec$f% Hggg%tﬁﬁ%tdaf&)?hﬁ‘}‘g,ﬁ_egh@@mz divhr gtthep d¢dreehtratdad andeunder
reduced pressure, 5. - 2+ .
30br onophenygf&asd P%ﬁk’% %tél‘gg}m%@“'gr%f( ghwhemsy 38 ?qm%eq'oIrﬁ’? 5?ag['%nol orl ess
ai) I-2 9TNR: %Ziﬁtﬁrétpre%ipﬁgﬁssdme Sirtipg Lis18topped M) @@er (o remayelthes g m702

. m . r .= : s -3.
(br oad tihr eSHP é'ﬁ’? i ﬁ‘gﬂ)&%ﬁ%ﬁhﬁmﬁﬁ@ 3 g@é@ﬁsu%ﬁéfgé%igg;i?;? 8 Hz,
1 H 35 EStwickz The3ast §Ug@msion MHthempenee : Ur$o6 =
(' z = 258- ;z{r@=1- izl iffuérobeRzyl)-2-hydroxy-3-
5- Br ono- 2- pgﬂﬁyeﬂ t?f rgfeg@%{ﬁ’ﬁ(gﬁ’%zwﬁloﬁeo ie- g%)_ SO,y rfA)fx{:j of net hyl
[ 2- ( 2- br omofHelRy(étunyormatm)pheay ararsorf ErunQ PR 1-ARabf- 41 i nert
at mospher e, diphiRRAPoisaGiAbliIME-5 WapsexRhidaneydibcialotiden(érigt aneeoblagad o 20C.
6.07 g of 4-di th(éj am no)Pﬁledl r!uﬁ are added to the reaction mxture. It is
cool ed % a“ﬁ‘“e%%@r [ PEEYEIPHS U i nity of OC. 5 13.94 cnB of
trifl ligl‘ omet hanetRyIffoenilct htmy.ﬁsi(detdaHgfpnpr%@e tm3$0%ﬁé;r9@dﬂdﬂ@%@dnﬁ“xt ur eI
over mn ] spengi, an L M= PeP aldur e cl ose
to 20C. Di cﬁl%ﬁg‘?fzgh@ﬁ’e?a ddaI?%o 012_‘r?846$5]gdwgter?'i ig'm?11 E‘F_r? ?((g added to
the reacti od Ft@i0utz, TH: 4.8di theeag UaResHOYRA Fdi1n'é)?i@8$i(m1é< bj’ -Pﬂe $iltrate
is decanted, fbh& Mg%ﬁzplﬂ@ﬂ?ﬂ% i, act eslamil 716 12, ditdh7ar®(rei Batle. The

0

i h d, hed wi t.h t ted_ lug 4 f
cod Um bl of s Fe(ma 00 6h adrR e LT (72 OO bR cent At e et g 8
:‘)g% g_r %egvag%,@tag;d,ugw_w-q},ggﬁm; W%SQWarekcédB rkPaH); THEO ddddé St Sdand 00

i i i fi i ' ;
particle si Zgé.]hfsj i’g; Byra8 Edeﬁgw %éo/cl)i %Sﬁgﬁg%?gﬁé@;%igﬁgﬁ%g&%t ;ﬁa@ ]

acetate). AnhterHgoncentrating the fractions under reduced pressure, 4.14 g
of 5-brono-2- tyl: 3, A=mdl oi 5oqui nolinl(2H)-one are obtained in the
formof a cdl g€$e§]izoiq%.3 t\]”\@h{\u\/R: 0.87 (t, J =7.1 Hz, 3 H 1.20-1.38 (m 4
H 1.55%m 2 MP:378C(t, J = 6.7 Hz, 2 H 3.45 (t, J =7.3 Hz, 2 H 3.56
(t, J =6.7 H, 2 H 7.30 (t,

Exampile 6:

6.1: Base N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-
30 (triﬂuoromethyl)pheny!]cyclopropyl}amino)propyi]-1 -oxo-2-pentyl-1,2.3 4-

tetrahydroisoquinoline-5-carboxamide

6.1.1: N-[2-(2-bromophenyl)ethyljpentan-1-amine

79 of 2-(2-bromophenyl)ethyl methanesulfonate, 14.5cm® of 1-

pentanamine, 17.33g of potassium carbonate and 200cm® of
35 tetrahydrofuran are stirred at a temperature between 65°C and 70°C under

an inert atmosphere for 72 h. The reaction mixture is brought io 30°C in

order to be poured over a mixture of water, ice and ethyl acetate. The

phases are stirred for 5 min, then are separated. The aqueous phase is



20 = 7.8 Hz, 1 H 7.76 (dd, J =7.8, 1.2 Hz, 1 H 7.90 (dd, J =
Hz, 1 H ES mz = 296(9Br) = MH; mz = 318 = MNaH+; mz = 359
MNaACNI -1; mz = 613 = (2MNaH+) 256. 1. 4:

1- Oxo- 2-pentyl-1, 2, 3, 4-t et r ahydr oi soqui nol i ne-5-carbOxylic acid |Introduced
successively at a tenperature close t% 20C, into a three-necked flask that
is stirred and purged using carbon nmo 8xide are 500 ng of

5- br ono- 2- penty134d|hydr0| ui nOl,in=1(2 &bined
di met hy| f or @Ak Btiges WEh \é‘?ﬂ egatg?)ﬂﬂg cﬂrg%ni%gggl%% glf:%tcatgme% my of
30 pot assi ughilesti dth 4 Baturgtef aqmommmna@@@‘ Fogiugm ghisigiegrige ©

bubbl i ng, |t RERTPE UL A B e, g O o, Tk ore 1S

I“P8 The rea IIdO& géhure IS
kept at 100 duced Afebsureh@kRajolThe eégetqﬂno aAler 316 BEEY over a 45
pm M| 'Qorﬁ?{gg{mé@gﬁ g?&@r biiiks r(@él@ninSZQQ@?@W@é eiteu$bAg 1am; eBienbt ary

u

t h t ak
' a vater/95% mmw@mﬁgﬁgu{eaﬁé@%ﬂ@ 9 S%es'gf&**ﬁé%ﬁ%?*eaﬁ‘%m’% SM

sodi um hydr gxi; é& A‘f{érebod@amr&tlnlgg the hﬁaammoumd@ﬁa Ycgdwashed 3
tines with ethy | t pl1-BAiMY, aveth a -
38 - 5M hydP%ﬁl—'Eﬁl c 9 u?\{ %&?Bﬁ%gméﬁ Jtaistz';?tlct ed 3 tines with

et hyl acet abgtam'lamnqhgamnmof)bm take conbi ned, washed with a saturated

agueous go b 954 [ 4 FHONES (RS 2.86e(t, Tl ter ed
and corient P at é?i% a ro‘?Ia igi 101-9BLUR] 4 ¥ ( ) 285,

orator under re ced ur 5
kPa) . 430 ngof—176>¢d>z2id¢at7&,41m 4@&%@&%‘? a8 HB(‘?} ;’;’ﬁz‘%aa'é)giync
aC|dareob n a f (0553 PdH) 7.58RddDJ &77.(1£.000Z, 7.1 Hz,

1.19- 1t7:a%1|é4 ?8‘ '3 7tH? %ogléﬂ‘(ﬂ—l)q?@@? gﬁl(partlally masked m 2 H)
344353(th)4 744(tJ:78Hz 1 H 7.97 (dd, J = 7.8, 1.5 Hz, 1
H) 8.08 (dd, JEg ,-?1,@— 23705(7‘%&) =MHJ 13.15 (broad 10unresolved m 1 H) ES:
mz = 262 = M-r; 3 (2MH)

6.1.5: N3 (1S, 2R) - 1- (3 5- Dfluorobenzyl) 2- hydro %%( {143-
(trifluor onemzpmwwl[2¢%r@popmw|ﬁmyﬂ9)9ﬁh%w lDxo- 2- pentyl-1, 2, 3, 4-

15t et r ahydr %ﬁ@ gff“ﬁe@s‘ﬁf’%%%ﬁm \ElRryFeéntapor- émesah Juapemgord i

3,5-difl o]
Etl‘lﬂ :Jor(l;(r:'rdfzﬂwm hefyaflestepepr BHANVERHEBbUESN- stirged 1, “H%’%fc orlrc]Fe (2:1),

180 ng of 1, %BS%hcpr@”taV]S"’é 2 33 4miebf ahwiqusmqulthelhlhé-%n c&af el ¢ aci d,
14 ng of hy r oxy

enzotria of d3- 20
et hyl caz bodichlaraiermgts 6@1@&95{1@ "gﬁdngcqf}ﬁ Mﬁrgf Wﬁwt?{s@o@?@érpmeﬂr% | ani ne
in 18 cmB Ofydhe Rl Arome aﬁlrarc&asetmrzceﬁ eforepbeing droused @H%r %?'iﬁ‘rué close to

20C. 10 cnﬁogfwwat nd i g'lh% @é}s%geén%agﬁrr@tﬁ ‘?ofagqﬁi‘ﬁ tigert Repaeaed. Dhemedi um

The suspensiPbVier &N Pe successi ve

di chl or onet kapeousphaselis dxtoittad Fedmes V\t*@k@ﬁyk@cqtﬁteefrﬁglOr@?rﬁ'ggjhalseﬁt ered,

are combined, washed with a saturated aqueous solution of sodium
25 chloride, dried over magnesium suifate and concentrated using a rotary
evaporator under reduced pressure (5 kPa). The 6.33 g of ail obtained are
purified by flash chromatography over silica (column: 200 g, particle size:
15-40 um; eluent: 20% heptane/80% ethyl acetate). After concentrating the
fractions under reduced pressure, 5.459g of methyl [2-(2-
30 bromophenyl)ethylipentylcarbamate are obtained in the form of a colotless

7.8, 1.2

(-)"-NMR 0.85 (t, J = 7.3 Hz, 3H) 1.18 (m, 2 H) 1.27 (m, 2 H) 1.43 (m, 2 H)
2.91 {m, 2H) 3.11 (broad t, J = 7.6 Hz, 2 H) 3.38 (m, 2 H) 3.45-3.70 (broad
unresolved m, 3 H) 7.17 (m, 1 H) 7.32 (m, 2H)7.59 (d,J =7.8 Hz, 1 H)

35 e« ES: miz = 328 (Br) = MH; m/z = 258 = (M- _CsHqg); miz = 226 =
(miz = 258-OCH,)"; miz = 183 = (m/z = 226-NHCO)"

6.1.3: 5—Bromo—2-pentyi-3,4-dihydroisoquinolin-1 (2H)-one



25 washed with ethyl ether and dried under

N[ (1S, 2R) - 1- (3, 5-di fl uorobenzyl) - 2- hydroiy-\?i?((:?lizlnS?t 20C. 360 my of
(trifluoronethyl)phenyl]cycloproPyl}am no)proPyll-1-oxo-2-pentyl-1,2,3, 4-

t et rahydr oi soqui nol i ne- 5- car boxanmi de are obtained in the form of a’whiie
solid. 30 NV\R 0.87 (t, J =7.1 Hz, 3 I-g 0.98 (m 2 H 1.04 (m 2 H
1.18-1.38 (m 4 H) 1.53 (m 2 H 2. 36-27 69 (partially masked m 3 I-1) 3.13

dd, J = 14.
£1 93 (d, J= 5z23449g+@f methy! [@@ﬁﬂemo&’%epyl ‘%atl‘ﬂ%” @Y‘Ca%""%&gﬁgzé‘%ﬂzém " H) .08
(broad d, J mdér 8ahiz indrt HatrlosPhelé, i@ 20D @nHzof 1dighloromethangs gtma 4 H)

e br 00 ey ity ST S0 F 0Py Eafylnieidoblighelfid ok ©.9. 3 1,
(trifluor onemélyb&@hmnmlituwzl lofis apgledaie AdEFHEHFILTE 10 3R V@'WB’nPf/P 9 2 3, 4-

Lot rahydg of socy aoh T P~ rEAHRAISR K GMETHEeatd: JygBOI the

ngof N- [(1s, Uoro b
(trifluor onﬁeiwtlohphi@ﬁwe] oye! ﬁ)@rn%if)y%hg?ﬁlﬁﬁ‘?ﬁ@@fiyi;'.(%)g@ﬁg% E?Eatgftl 2,3,4- 5

|t ﬁt gat?r/ndr oi ﬁé’rglﬁ féﬁur‘e”éioée ?@2@@@bﬁi@r@ﬁ@th%heramcbisméercné’mﬂanwaterhd;emspher e

th
sol ution of f‘ﬂW@(ﬁ%ﬂ? @%h@gggﬁkﬂé ?Qfﬁ{oﬁéﬁrﬁlp O@Hﬁe%' r%%@ rﬁn@ﬁ@n&ﬁe% oM
concent r at edjigRAeT The dilee@ Ry elssanted( Shk Paquedishyphase Hier exteacieriaNith The

e O oot g S GFRLR0 1SS Susios Sergatant i

IS opératlo
several tinesturhte Iaa;abosmsswutmmmflSDCtlllfrénC@@H@@md:“&aelﬂ‘?‘ﬂ(r:\g’lr@rrglnggﬂlﬁ”gfad

gr SsR)surle( ?gﬁ%@eﬁ ,i enzy%t%ﬁémg a rotarg/ evaforator under reduced pressure

(trifl uoronﬁﬁrkﬁa))pﬂibﬁwT]JGQd?T@@ﬂ@WtP Wn@)é#%’lﬁﬁ by flasRchsomateqrApgy ;

ELS:E L:h]%/g;(r)nl ?f%pl Wﬂilcénchmw boz(;mg depdnyidieocdizer i the40un) egenb%/bt%"/mzad?)l ﬁ

1.40 (56 H)'Ch“f)ﬁ%fﬂﬁﬂﬂaﬂ%hpof 19%5' (arﬁeta%8 (E\ﬁﬂj ’gc g]gla%ng%@ rafcgtreﬁ% ;I |1§ te

x:tgg nm] jdrl)d,er\?e@ﬁ:e@nprﬂésh)a 43418 of Sabramey2- pemyirﬁﬁ Q@y@@@wq Wartially

TSR e S hen O (0 s
% (P

5 Hz, 144)Nwmm8(ib(¢oad 7d] Hz. 3 1) 5201, 7.5 Hz

= 7.

2 H; 8.03 (PLRasys: 2liihiasb3l £ 3 Hz =2 %)% B, (11 H)G.7HAL Kbiiodd (in 1 H) .
9. 96 (broad H) ;
Exa npl(egga T s e 11 776 (dd, 644 = M 01 2.5 3887 (da, (M, 1 MRiA65C 25

1 H)
e ES: m/z = 296(°Br) = MH"; m/z = 318 = MNaH"; m/z = 359 =

MNaACNH'; m/z = 613 = (2MNaH")

25 6.1.4: 1—Oxo-2—penty|-1,2,3,4—tetrahydr0isoquinoline—5-carboxyiic acid
Introduced successively at a temperature close to 20°C, into a three-
necked flask that is stirred and purged using carbon monoxide are 500 mg
of  5-bromo-2-pentyl-3,4-dihydroisoquinolin-1 (2H)-one, 18 cm® of
dimethylformamide, 2 cm? of water, 0.63 g of potassium acetate, 96 mg of

30 potassium iodide, 152 mg of palladium acetate and 394 mg of
triphenylphosphine. The reaction mixture is subjected to a carbon
monoxide bubbling, then is heated at 100°C for 6 h 30 min. The reaction
mixture is kept at 100°C for 20 h, then cooled to 25°C in order to be filtered
over a 45 um Milipore membrane. The filtrate is concentrated using a

35  rotary evaporator under reduced pressure (5 kPa). The residue obtained is
taken up in a water/ice mixture and ethyl acetate. The pH is alkanized with
5M sodium hydroxide (pH > 10). After decanting, the aqueous phase is
washed 3 times with ethyl acetate. It is then acidified, while stirring, with a



7.1:BaseN-[ (1S, 2R) - 1- (3, 5-di fl uorobenzyl )-2-hydroxy-3-({143-
ftrifluoronethyl)phenylicyclopropyl}am no)propyl]-2-(2-nethoxyethyl)-1-
300x0-1, 2, 3, 4-t et rahydr oi soqui nol i ne-5-carboxam de 7. 1. 1:

2- (2- Bronophenyl ) - N- ( 2- et hoxyet hyl ) et hanam ne 3.5 g of

2- (2- bromophenyl ) et hyl net hanesul fonate, 5.59 g of 2- ethoxyet hanam ne,
8.67 g of potassium carbonate and 70‘c}r$ of tetrahydrofuran are stirred

under the reflux of the solvent under ap jnert 35 at phere F]Oéth 8 h. The
heating is SMbpyEtPCHiEnatidesqbtien ?B'ﬁ —n&tr@peertgaqtﬁg{?éilgrﬁs iR FHY01 ubl e
mat erial i s peshed Thei 6&anid phelshy| arc ebabmedTheashed rvetre d satwateent r at ed
using a rotary eva tor under r [ r ) uct
e R s

g; part iaobe cenaantr ipgn as e eto
90% et hy ggkﬁ% / 104@0%9*‘3@' of. égd?gﬁdb yIAifﬁ%M—F&Fé}ﬁ/E!Fd]@éqmmIHéesf ractions

under re ssure ronDpheny
et hoxyet hyp@ﬁﬂmxah@ acidare Qbﬁb@iaﬁfﬁéﬁtheﬁoffﬁé’ BAIgREOlH. yeI I owoil. 5 NWR

;092(;) % ;47Nﬂm#go.8? J1=77$ Hior@ﬂql 1U119@539 d 4 1.56 (@, a&xsw = ;33

2.0 Hz, 1 HfP ig@'ﬂé@f% 4'?%55& ﬁ")— ?’%i?ﬁ}'zlﬁ'ﬁ' |- NB: 283

mz = 212 = MCU*%OI?SHE)SHZMZI—H 4.83 Edc(,rrdz7=82:ll$NE|CHZl)1)r 18015 K rq@ mz =

272 (738) - 6 = (MOC2HB)+; mz = 183 = (nz = 226- NHC2I - | 4)
. 2: Mt hyl§ Sé’l\l(eﬁmtr)‘r(%H)phenypet hya( 2- et hoxyet hyl ) carbamate 2.45 g of

2 (2 brormpherES)mN(Q-Z@QrFoWét nypet Beh@Nine and 1.4 cn8 of 15 tri et hyl ani ne
in solution in 22 cnB8 of anhydrous tetrahydrofuran are stirred under an

inert atnosphere at 0C. 1.3 cnB of et or of or LNn_s nin4
cn8 of tetr%h’kﬁﬂr ofuran are p’é!ﬂﬂe%lzﬁh'ide’tﬁ@'f é‘%‘?‘?wﬁ?é"ﬁy %Twlégm xt ure

is then stiy SHyljBydle i) B -1t-0x@12€faerﬁﬁ ‘nma@r a
(tﬁ'|ﬁ90|f09rﬁet392[5h yByelepRpyna ch)grcfp}gg and 50 cnB of ethyl 20

t t
de?;?ele%r eqéﬁé'é’arg'ﬁ‘?‘i%mméfﬁ%%mmﬁﬁ% organi ¢ phase is washed twice with
20 cnB8 of wapermghen 20 ofn8 of a(2§?a3$DF&-EB‘Uh(aé(t(§cﬁJ§!ﬂ$1@rQRﬁetﬁ'Mi)'df"({éd& um

hl d bed of
ot foa of sHrofpyEnIRRIGHMadbRaRRoL ! hidiosficiabIiat)s, 288 ©
The filtrat é8Dsngcs1‘fc‘ém<0a'&~EGnﬁ3rb1ﬂg3é tesehydrolspapeNeoO-cATREYY e@ﬁ'&’ed

pressure 2545 rhg’aaf Avd ngéﬂfdtﬂéﬁcﬂlg (1%*5%@”@ﬂ3h9(@¥dlﬂiélb{3blamﬂwopropyl) -3-

oo e o Shosde ey Tt Ay B, 202,
(m 9 H) 7. W1B@n310f|'d)lcﬂlo?cﬁm¥théﬂe(a1‘e Zirng fér 39 h( b maeimderalure doge Hr, 1 H)
30 ES-M: 26 03%8 §n733013 verater and dlch%orome%'lane( %r%eﬁ; tdMtke 88&tian
medium. The suspension is fittered, washed successively with water and
dichloromethane. The solid obtained is taken up in ethyl ether, filtered,

25 washed with ethyl ether and dried under vacuum at 20°C. 360 mg of N-
[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-{3-
(trifluoromethyh)phenyi]cyclopropyllamino)propyl]-1 -oxo-2-pentyl-1,2,3,4-
tetrahydroisoquinoline-5-carboxamide are obtained in the form of a white
sofid.

30 e NMR:0.87(t,J=7.1Hz 3H)0.98 (m, 2H) 1.04 (m, 2 H} 1.18-1.38 (m,

4 H) 1.53 (m, 2 H) 2.36-2.69 (partially masked m, 3 H) 3.13 (dd, d = 14.2,

3.4 Hz, 1H) 3.31 (partially masked m, 6H) 412 (m, 1 H) 4.93 (d,

J=5.9Hz, 1H) 6.93 (m, 2 H) 7.03 (it, J=9.2, 2.0 Hz, 1 H) 7.08 (broad d,

J=7.8Hz, 1H) 7.31 (t, J=7.8 Hz, 1 H) 7.46-7.65 (m, 4 H} 7.69 (broad s,
35 1H)7.89 (broad d, J =7.8 Hz, 1 H) 8.16 (d, = 9.3 Hz, 1 H)

e ES:m/z =644 = MH"; m/z = 642 = MH"; m/z = 688= MHCOO"

6.2: Salt N-[(1S,2R)-1-(3,5-difluorobenzy!}-2-hydroxy-3-({1-[3-



(MOC2H5) + 7.1. 3:

5- Br ono- 2- ( 2- hydr oxyet hyl ) - 3, 4- di hydr oi 50qui nOl i n-1(21-0-o0one 1.5 g of

met hyl [ 2-(2-bronophenypet hyl ] (2-ethoxyet hyl)carbamate are 35 di ssol ved
under an inert atnosphere in 140 cnB of dichloronethane at a tenperature
close to 20C. 1.6 g of 4-dinethyl am'_n%%yr“i dine are added to the reaction

m xture, which is cooled to a tenperature in the vicinity of 0C. 3.7 cnB of

trifl h | £.ni i i : j I o ) 41 -

G chi or oot [GH e BlRe AU A SoubraBlorb s oo BB 23 400 -
suspensi on tetrabggtoigiqguindling-3-carbbxamide birochlerAde 148 h at a tenperature
cl 0se 10 20Ge0 140 oM ff 3 SAYL@bRI1AUREHERRIHE)IRR-IBdrSREBYM-vdr ogen

carbonate are ed to the reaction’ med) USE Stirrlngéls 1@ %|4nued for 1 h
at a t enper gtifiveromedud)phgnydeyclosrery AR PRy - 115 P§aRT Q% d5e i s washed
with 100 cg%tﬁa‘hyarcﬁ&%qml @@L@c?ﬁﬂdxbhﬁcﬂe ﬁfar@CEtsiticredCi dgntiben am t hingBO cnB8 of
a saturated aquéqus solutipn of sodium rogen, car - Ay ver
magnesi um s@MPeIREE"S N péi"%do%ﬁ@yﬁ‘?)ﬁkeéﬁtt %‘%@b‘%&ﬁ”ﬁ% CEO%%%:? §9 é‘vgggf at or
under reducefl apzMssoluton( 6f kPddochibnie asidde giherdarst addedbl bé sotition isurifi ed
by filtratiogn thr i i d wth
100 cnB of 8?'?1% t‘%geg:rgﬁgg'e%@cfeﬁ He%t@ lé'%{ é@@%%)ée%{ﬁflaté%?‘jgidﬁ?eﬁ’?‘?"&? ary
evapor at or susfzansiaediscsliren deer aftensiopaing thesstyripg, e, syppnaiant. is
hydr oxygt hy| g+ ' ' haald tien o9 airredoltrsdviaealf or m of a
bei ge oil. h?%ﬁé’@%ﬁ%i&?ﬁ%ﬁlﬂgﬁgdﬁﬁﬁg( ﬁ‘hzﬂ)nglﬁ?aﬂgng 67:1(}4 d% H% 4. .74 (t, J
= 5.4 Hz, 1fimps7The last suspension ig,thep ¢gncpnygiadyynder e r% IS 1 H)
(7“/?&28 ;jd, \rlrégkﬁ%)g,zsagh H(_;:f 1/31:7[0113,%R)—N/SS,&ﬂﬁluoﬂn&n@lﬁ}ﬂﬁ)yd:om-sa(ﬁ—[ﬁ-z: 252 =
+, Z. = . 4: . ) )
5 B onb. 2 (BT RV AS RGOS RIRYI X0 2B 235 o o
5- br ono- 2- ( RttahgdomiseEuindyng; Freditoxdnide duydresdilondel (DA -asaohtgingdsBol ved
under i ngrt iy 3 cnB of di nmethyl sul foxide at a tenperature
cl ose trg 20@9 ffgé@n%%{%elsﬁemy ground pot assiyum h gl[{_loxié%.e are %gc}ed. The
reaction nixt WMR; §.8% (trﬁ€d7-pdﬂ2,§le}rﬁffpfﬁt1-$8tt‘éﬂyfé¥ uP&Ne 888124 105 20cC,
tzgeﬂ Oi 108t ¢ 79 Gﬁ,tél P@Pfflaﬁrmm? ioZZ.iSQt Oﬁhem dn?é'lhﬁ &t i4 Hi);nigOiZS(rfﬁﬁhHD:nuﬁdl for
at a tenperatu 0Se .10 : cnB of wafer | ethy
ether are addedm, ?S‘&rﬁﬁ@cg@toi nggph aga¥dnas %ﬂia@?\/\ggﬁgﬁ?vﬂ_' 30 cnB
of a saturafed @guealys.80(bioadrurpéssloed mm1icH); & 9% ém, at)ed.Qdvien. ZrHignesi um
sul fate, fi red, a n { Si 9 I riat en der
educed br ebS & 4 S TepER: T T R B 5 o0 bk 131 226 P brBHERG UL P15 15
met hoxyet hyll y8; 42.8i hitdoadl sdqul AELS hizl (2H):- @3 abeoarbt & Addhi B-31hddf orm of a
yellow oil. |~ : } = ) 2 s, 3 3.52 (m 2
3.59-3. 66 (ih %SE;%?.%E%?‘%‘,(%OédW? ﬁ%’??ﬁ&'@%@?’ ?59 J :H)7.9, 1.(2 He, T)
H 7.90 (dde 3 /zF 644 £ MHEm/2=A287es(3dH by 2 = 284 (79Br) = M+ nmiz =
252 (79Br) # (WPz165°284-CH3OH)+;, miz = 306 (79Br) = MNaH+ - 42 - 7.1.5:
2-(2- I\/E\2t5hoxyet hyl y1- oxo- 1, 2, 3, 4-t et rahydr oi soqui nol i ne-5-car boxylic acid

Example 7:

7.1: Base N-[(15,2R)-1 -(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-
(trifluoromethyl)phenylicyclopropyl}amino)propyl}-2-(2-methoxyethyl)-1-
30  oxo-1,2,3,4-tetrahydroisoquinoline-5-carboxamide
7.1.1: 2-(2-Bromophenyl)-N-(2-ethoxyethyl}ethanamine
3.5g of 2-(2-bromophenyljethyl methanesulfonate, 5.59g of 2-
ethoxyethanamine, 8.67 g of potassium carbonate and 70cm® of
tetrahydrofuran are stirred under the reflux of the solvent under an inert
35 atmosphere for 48 h. The heating is stopped, then the reaction mixture is
filtered. The insoluble material is washed twice with ethyl acetate. The
filtrate is concentrated using a rotary evaporator under reduced pressure
(5 kPa). The product obtained is purified by flash chromatography over



I ntroduced successively, at a tenperature close to 20C, into a three-
necked flask that is stirred and purged using carbon nonoxide are 165 ng 5
of 5-brono-2-(2-net hoxyet hyl) -3, 4-di hydr 0i soqui nol i n-1(2H) -one, 4 cnB of

di met hyl f ormam de, 0.27 cnB of water, 0.217 g of potassium acetate, 96 ny
of potassiumiodide, 26 ng of paIIadiun1acetate and 61 ng of

tri phenyl phosphi ne. The reaction n1xTu%% Ts subjected to a carbon nonoxi de

bubbling, then is heated at 100 51 Q t hen ,at. a 0 cl ose
to 20C for stica (cotmen; éa o BaM %'&?e P4 OerPt%?*Eeé'CFhrgjl%ﬁ a ("th/; 545

Pe: let, whi gheiste V@SSt aeetité/M0I neiBar| gliadiently After @am:&miratme

iltrate i s co trated usi ressure
(5 kia) . Thilts SeRhuRs dBtel Tedted PRl s FE LB 2 R ot e I e e
sodi um hydr emaj@eawqe&Qnanﬁl@Breeomann@icléttbeéOFHA@fc%VeUﬁ%&Ht| ng, the aqueous
h 10 t t fted, whil
phase n? 3 RRRES g@ﬁéﬂ 0701108 1HLIYE BHARY unicoivedten AR fe il e

r d I t t ted
ot 8Bt 56 3 Kok 5 darih 6 A2 B S ebti) T2 B o
phases are qanpizned) Hdr{ ed 7o¥ey vagnes Hym sai{daaties 7.7 RileHed! &hd

Concens et ol LI ot 81 VHIE S CHIBELSCRES SRR ok k) 10

20met hoxyet QyQ)Nﬂeppép 1, 2, 3, 4-tetrahydroi soqui nol i ne-S-carboxylic acid are

bt d t e (t, J =
2470 ' PSRl AN BN - DE- D0 S8y g (. 3 2
Hz, 1 H) 7%&/2(5!(2,26J\H#CZHB 1.5 Hz, 1H) 8.09 (dd, J =8.1, 1.2 Hz, 1 H)
12.79 (broad unresol ved m 1 H 25 ES-Ms: niz = 250 M+, mz =272 MNaH+,
m 521 =

716 N ( 13 w; M@tm[%(bbfqm@pwmw%mmswE%ﬁ%%ie

(trifl uoron@tmb)@h@@ﬂb}wgbﬁ&ﬁ Pyl (eathogydthyipsthhramire- apd hbsyehgf ) - 1-

060 1,2, 3. 4 ShranMar ol 20U 001 b SPLRIANLERIRSENSERaA BePofinayspensi on

di f1 uor ophenydr an( {n’le4rBJa¢mcsrbH1exer atré' Gy | ).pleenly b eyashyPebioyeiPERAI® ) but an- 2-
ol hydrochl Orh"ﬂl%ﬂ(()lﬁl m ]ocﬁeggp(ga{lroﬁrﬁﬁ é(]%t ;g@i%@tlﬁ’bé' ’Q}Telré%‘it%ﬁ rAbduré:

t et rahydr0| $8 car I'C_aci

2 % ri azol e, 99
my of 1-(3-di hnmnWUmrtbpm stirreyl Far 80 MTC%FQSBW’?H%I& f% ﬁJ&\tz) dd%in 35 7
cn8 of dichlpe tﬂé?étgsgée% SolGhEn of ah#rhbmurrsaﬂbmwlaadfﬂo ant péetityl a

t enperat ure cFose reaction, mxture is kept 20 h at
a tenpei@t uesetitoges ﬁ@dﬂcﬂfﬁfﬁ@%gﬁgn@i@oﬂg@m‘ﬁwa ggvagﬁpper[ez% \&ﬁﬁj t he
precipitate 20%rwﬁéh%t§r tHare s0wWnithop acsdundtee tanyleocas healytiarhef sedius under

- 43 - vacuum

N-[ (1S, 2R) - j_:htqgtdg & tﬂc{[@'dog%q{zg@jgngsmlsggate arﬁi red through a bed of
(trifluor omellicgl ofBlegyT he atteris omahiedriveg pwtb;ﬁﬂ ¢m o( sthbersiaiet RYE) - 1-

1,2, 3,4-tetrah - 5. ge f
of 2 uhi te DUIGH SRR Agg RS By RER %‘?ﬁ?ﬁg’?s‘ﬁ{‘%{ 82*3@%%‘?@”‘%?”@% "1'H)
2.34-2. 35 (pﬁ&kﬁaal | y 8ked m of H) 3mtezh dd, J2=H2fsogopgeny 'ﬁﬁf q 3.26
(s, 3 %g-. ﬁ )Eib}ré%e%r%%ﬂtéﬂweé |r|r'}he4foll$n dfra ydllo ot. 91 (d, J = 6.4
Hz, 1 £..0 = 7.8,
10Hz ,° C? itzlﬁ'?s?HZ 1%3%’%%"5%3 %(Hé” 'y%‘é%‘%(d']”lH)
7.90 (dd, J &2 i, OML7HY Bnl1 {7 .25-739. (BnI—E H)map (broad 'd,
7.2:Sal t N- L& ;Z%P%ﬁ 71&]6 5- d:fl uorolblenzyl) 2- hydrloxy 32({1t4ﬁ- vl 1
e lu;)(; . ES- Mse m/z] %)é% ( é?)px I\/I?-Im r;x?/)zprz%%ym] (M- C§CH3r-r)§ noxyeLyL) -1

(M-OC,Hs)*

t

7.1.3: 5-Bromo-2-(2-hydroxyethyl)-3,4-dihydroisoquinolin-1 (2H)-one

1.5g of methyl [2-(2-bromophenyl)ethyl](2-ethoxyethyi)carbamate  are
35 dissolved under an inert atmosphere in 140 cm® of dichioromethane at a

temperature close to 20°C. 1.6 g of 4-dimethylaminopyridine are added to

the reaction mixture, which is cooled to a temperature in the vicinity of 0°C.

37 em® of trifluoromethanesulfonic anhydride in solution in 15cm’ of



oxo- 1, 2, 3, 4-t et rahydr oi soqui nol i ne-5-car boxam de hydrochl oride (1:1) 1579
ngof N-[ (1S, 2R) - 1- (3, 5- di f | uor obenzy1) - 2- hydr oxy- 3- ({143-
(trifluoromethyl)phenylicyclopropyllam no)propyll-2-(2-nethoxyethyl)-1-
0x0-1, 2, 3, 4-t et rahydr oi soqui nol i ne-5-car boxam de are dissolved in 2 cnB of
di oxane at a tenperature close to 20C. 4 cn8 of a 4Msol ution of

hydr ochl ori c d thyl eth d whi | { t
20"t enper at HENGOTBANTIArer BGEAd 1 TEUFRGIEN GBHGR PRt ot) Tl Moacuam a
ﬁy; reggirgt l(JEﬁJ (nér@ﬁ ||s&38pf$tlﬂ]ngjl\|fdr(1tﬁ aRpd,- m%nﬁ‘odﬁslruat abenmyckhtiRe (2

[ n cl oprao -
nmet hoxyet hylﬁoie é? iP @E?rg\?r'ép r%itirgé%fl uieﬁés g%lgﬁ(g%pé ps\é)glun%
Pydr oclzhlzor ![ deydragdn) aaﬂboobﬁealalredadded h& fmemreactwn)[/vhme@ummﬂémn@ﬁﬁs Tl\/llj)
rom £r i
3 00 (m o1 ppaEelort gy o @erdlih Vsl JEL A dBRIED. et O hy
3.79 (m 1 mrgamc@qaqqlswaqﬁedw’gm%pnfqf-|)32 ogﬁw@@psgomwnpf@ge@ﬁ] 2 H)

7.33 (t, J -ac?'d%é#wﬂﬂﬁb cﬁ&%éé’cﬁ%@d%quéous Eelﬁtlbﬁof éodﬂhm ﬁycﬁégéﬁ)road
J =7.5 Hz, H) ; r oad '{A) é F%q’x é I;D

(broad 30S, @rP&”atS Q%e‘% evwa@aaneglu gulstepfil eieqq)andgoggera g H?QE.‘L H)
9.49 (broad rﬂita EapdrfoVRunddrziediided=pidsubx g6Pa).8 Tha5crude product

(iri f1uPo ﬁeanféaa@m'%@%' R 5 2%@*% FALERI0S B8 1- oxot,

2,3, 4- tetrarvyalsrmctwqhmﬁ)@l ¢mbobethot bogtate.dEhe filtepte is eorlcmtreasecBusmg a
2-(2-et

Loro- 2 (2 BB Sl dnder ek aRR e pni GBY ameoRribR @ of

under an i ndt F@Ewﬁﬂﬁﬂhﬁﬂed’hﬁd@'ﬁﬂ%“ﬂﬁ“nﬂ(?E@Wﬁs'ﬁlqb@dﬂ%'%fh%fqr%E@ature

close to 20Gei§8opy of finely ground potassium hydroxide are 5 added. The

reaction mxtu d far 630 n enpe u o] t hen
0.131 chB of* i g@@%t ﬁiﬁe g %I r'b'%iu%gb 3%%6\3@@% (H?D é}&s {?%Jht‘? Lig |_fzor 20 h
at a tenperat Hijey. BﬂoﬁeJtmTE(H“z, S¢H)cAFoofdd, det €8] ifce Ha, xt by e7 . 88d(RB) cnB of
et hyl et her T@L?hgdldf f[_ti)er decanting, the organic phase is washed with 3
times with 10 fat et .80 cnB of a saturated aqueous 10 solufion of
sodi um chl ori dES-MBE auizovE} (TRR) FeliHinmizl 252 & (Mi1Q 1 ez 298 < ddet r at ed

using a rotary evaporator under reduced pressure (5 kPa). 356 ngy of
5- br ono- 2- (2 eth et hyl) -3, 4-di hydr 0i soqui nol i n-1(2 are obtained in
the foraPof Ta éo|5 fogacs 2R imethrirethy et %ﬂhydjmsoqu' 0*@ 25‘%”% 00 (t, J

=6.6 Hz, 2 @3@g45f (&br&ﬁd 2=(27hykd rblyetByifB, BdHydtdsodlitdlird1 @24)eone 4sH) 7. 31
(t, J =7 d'l_iszsolve%nder an inert atmosphere in 3 cm® of dimethylsulfoxide at a
temperature close to 20°C. 105 mg of finely ground potassium hydroxide
are added. The reaction mixture is stirred for 30 min at a temperature close
25 to 20°C, then 0.108 cm® of iodomethane is introduced. The stirming is
continued for 20 h at a temperature close to 20°C. 30 cm® of water and
30 cm® of ethyl ether are added. After decanting, the organic phase is
washed with 30 cm® of a saturated aqueous solution of sodium chloride,
dried over magnesium sulfate, filtered and concentrated using a rotary
30 evaporator under reduced pressure (5kPa). 170 mg of 5-bromo-2-(2-
methoxyethyl)-3,4-dihydroisoquinolin-1(2H)-one are obtained in the form of
a yeliow oil.
e NMR:2.99(t, J=6.8 Hz, 2 H) 3.26 (s, 3 H) 3.52 (m, 2 H) 3.59-3.66 (m,
4H) 7.31 (t, J=78Hz, 1H) 7.77 (dd, J=7.9, 1.2Hz, 1H) 7.80 (dd,
35 J=79,12Hz 1H)
e ESMS: miz = 284 (™Br) = MH; m/iz = 252 (“Br) = (miz =
284-CH3OH)"; m/z = 306 ("Br) = MNaH"



(dd, J =7.8, 1.2 H, 1 H 7.90 (dd, J =7.8, 1.2 Hz, 1 ES- ME: :
(79Br) = MH; mz: 252 (79Br) = (MOC2H6) +; m z: 320 (79|I_;>?) = I\/NNSH+MZEI§/%8
mz: 297 (79Br) = M mz: 268 (79Br) = (M C2H5)+;, mz: 251 20(79Br) = (rﬂz'
= 268-0H)+; mz: 238 (79Br) = (mz = 251-CH)+; mz: 159 = (mz = 238-Brr
8.1.2: 2-(2-Ethoxyethyl)-1-o0xo0-1, 2,3, 4-tetrahydroi soqui nol i ne-5-carbOxylic
acid 25l ntroduced successively, at a—t%fffrp“erature close to 20C, into a

three- necked flask that is stirred an u d

R L BBy SR P B e, o cng

gg g:c rrggthglsfs:%lrjdnzalmod?deo 5 cnB of wat:ard 0.438 g of potassium acet ate 195

adi um ac 1

tri phenyl phddipRayse ‘q‘%H%CqSéB(@ r %ag?mﬁeéa 9 %%?aeteg?aégg{; %ﬁtoggrg{)n monoxi de

ggtéb:clopg,zot h@@ke%ﬂhgami t@etl&@@@nﬂq}urgedwsmlgeaarbon anarensier ateut@d Bidse to
reac

et o ek DR AR BANO A POy 8|y oyodp pel ot

concent r at ecdhmeihy{joanamtw yOéVaqn@r a{:tfo\f‘latﬁ‘fcleé/2?I é8u & PYREELTY @c(ega RPa). 35

The  esi due gl e dolaclpkeBab, 126 79 BNt elostals cardi @1 ikl 0di um

hydr
L eshed wiuphermBROnCet K9P SN TIXE KoroUUPaRH &0 WAL DI ng.
‘(’:“n}ghof oM Qﬁ%@busmﬁr@ Qhér@lsuffxl_eélﬁd(a!HOG @)fot Bén thert phattemhpevatoes with 20
magnesi 4fh s #ISE 19, Q&E’%& gﬁ@ rggﬁ[{@rﬁﬁ? gtyg%%ﬁl?eeréd%l%ugﬂ@bg\@%p%ﬁ't g? Vel
linge g 2 e;tl g;:frgféérl]l@g eABel B WasHdRaiwicel With g @h® nt‘mm@hwﬁxmmgie)"ﬂle tilrate
of 5 a bei gé® ro't?aqg%ﬁgmg Qggtgrf&%%ﬂﬁgir%rﬁ%‘r%@&@edg@e%@%qﬂ }{Pé)he fa; m ,
H 3.45 (q, me:remdua-tzbtamqq)tsgas@ U m42q_§:m§ quvqtﬁ{ 2201p) of MSE)FI - 78
:'ﬁr ego:_?/eg' %]Z/dfcgcide] and A0%rhEZof dihl) acet8f. (dter detarftiy, the aﬁué&uﬁﬁhéﬂe (br oad
15 is washed with 10 cm® of ethyi ether. It is then acidified, while stirring, with
a 5M hydrochloric acid solution (pH = 3-4), then extracted with 15 cm?® of
ethyl acetate and 10 cm® of dichloromethane. The organic phases are
combined, dried over magnesium sulfate, filtered and concentrated using a
rotary evaporator under reduced pressure (5 kPa). 107 mg of 2-(2-
20 methoxyethy[)—1-oxo—1,2,3,4-tetrahydroisoquinoline-5—carboxylic acid are
obtained in the form of an orange powder.
e NMR: 3.27 (s, 3H) 3.29 (t, J = 6.6 Hz, 2 H) 3.50-3.58 (m, 4 H) 3.65 (t,
J=57Hz, 2H)7.44 (t, J=7.8 Hz, 1 H)7.98 (dd, 4 = 7.8, 1.5 Hz, 1 H) 8.09
(dd, J = 8.1, 1.2 Hz, 1 H) 12.79 (broad unresolved m, 1 H)
05 s ES-MS: miz = 250 = MH*; miz =272 MNaH"; m/z = 521 = (2MNaH")

7.1.6: N-[(1S,2R)-1-(3,5-Difluorobenzyl)-2-hyd roxy-3-({1-[3-
(trifluoromethyl)phenyl]cyclopropyi}amino)propyl]-2-(2—methoxyethyl)—1 -
oxo-1,2,3 A-tetrahydroisoquinoline-5-carboxamide

30 Poured into a suspension of 242mg of (2R,3S)-3-aminc-4-(3,5-
diﬂuorophenyi)-'i—({1—[3-(triﬂuoromethyl)pheny!]cyclopropyl}amino)butan-z-
ol hydrochioride (2:1), 104mg of 2-(2-methoxyethyl)-1-ox0-1,2,3,4-
tetrahydroisoquinoline-5-carboxylic acid, & mg of hydroxybenzotriazole,
99 mg of 1-(3-dimethylaminopropy!)-3-ethylcarbodiimide hydrochloride in

35 7 cm® of dichloromethane is 0.28 cm® of N,N-diisopropylethylamine at a
temperature close to 20°C. The reaction mixture is kept stirring for 20 h at a
temperature close to 20°C. The suspension obtained is filtered and the
precipitate is washed 3 times with 5 cm?® of ethyl ether, then dried under



H) 10 ES-Ms: mz = 264 = M+, mz = 218 = (MOC2H6) +; nlz = 286 = MNaH+
1.3 N[( 1S, 2R -1-(3,5-Difl uorobenzyl)-2-hyd roxy-3-({1-][3-

trifluoromet hyl ) phenyl ] cycl opropyl } anm no) propyl] - 2- ( 2- et hoxyet hyl ) - 1- oxo-
151, 2, 3, 4-t et rahydr oi soqui nol i ne-5-car boxam de Poured into a suspension of

255 of (2R 3S)-3-amno 4 (3, 5- -

dlfllrJT(!;rophen\yC}jl (E143-(trifl S%P %)Sphﬁl@\g_g clogrgﬁ&lb}aén ) butan 2-

ol hydrochl o 8"{27%) 9114, @Iﬁa X el ey ?ﬁ@f T Y1

t1 821 rahyd ][ 0|1 s(trdhuomnhe’rmd)ﬁheayl]myxhobrom@egdnoﬁrmm(ip% I(%Wthﬁxymmpm IO?IZSLGI n20
0

7.6 (r:TgrrB of c?( f’g;‘%ﬁ%&%&??&g%b? %5 ‘#a%’%’?a |s%8r°obg$‘ln8¥l19l fﬂén at a

tenperaturectflao\ybthQO‘@’d@’ The reaction mxture is kept stirring for 20 h at

a tempergtune ROl 208 (e 919R2n3hRAJORNRISBRR! &1 Hy o 84 apd the

precipitate once WI th

250f dii sopr(B%'Sf'l\gﬂlém?éke difRen HArd- 821 (drhakT 1db duhtizgd Hﬁ(ﬁ 88 (s, 3H) 3.36
N-[ (1S, 2R) - Im( 2 H)sehstzk mor(abw in SZ(nhYﬁHEXL)@ﬁ d,{Jl- B3t HE! 1 'I-g|6 3 @momet hyl ) p

S tet rangd | il T PT AL e

whi te powder.= 3@ HzCl W3- DAB-/HRBIM, BMHHY .69nfs7z 16467 .9DNEHP Jrd 2.8644) Hz,

8.2:Sal (gl |f| orobenzyl) - 2- hydrOxy-3-({1-[3- (trifl uo
ronet hy phgji—nlz/gﬁg%Iiz cl %%f%gyﬁ% nrno) propyll-2-(2-ethoxyethyl)-1-oxo1, 2

, 3,4-tetrahyd roi soqui nol i ne-5-car boxam' de hydrochloride (1:1) 3582
myof N-[ (1S, 2R):- 1- (3§a|tilf|u0rvo[fe19§é 1-&, BT RFIbeh g!)lélﬁgdrox;g (1935 - 1- oxor,

2. 3. 41 ot r AR ERABEIY RIS RUCES 8&% SR G
hydr ochl or i oxadi,2|3intetitdhytrasdingine-Sichris@nide & @@mﬁfr@bl{"lﬂ)d Osedf' gv\ﬁoc
o 20 APSCTotREon. ThE LIRS oy ORGSR 8, 2
mg of N[ ( 18riwyrometisyliphtinyijaoriatrepyiamind iy &xp-Betidgathyl)-1-
oxo-1,2,3 4-tetrahydroisoquinoline-5-carboxamide are dissolved in 2 cm® of
dioxane at a temperature close to 20°C. 1cm® of a 4M solution of
hydrochloric acid in ethyl ether is added while stirring under argon, at a
20 temperature of 20°C. The reaction mixture is concentrated under vacuum
at a temperature of 40°C. 83 mg of N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-
hydroxy-3-({1-[3-(trifluoromethyl)phenylicyclopropyl}amino)propyl]-2-(2-
methoxyethyl)-1-oxo-1,2,3,4-tetrahydroisoquinoline-5-carboxamide
hydrochloride (1:1) are obtained in the form of a white powder.
25 o NMR:from 1.20 to 1.68 (m, 4 H); from 2.30 to 2.86 (partially masked m,
4 H); 3.00 (m, 1 H); 3.12 (m, 1 H); from 3.20 to 3.70 (partially masked m,
9 H); 3.79 (m, 1H); 412 (m, 1 H); 5.83 (m, 1 H); 6.93 (m, 2 H); 7.04 (m,
2H), 7.33 (t, J =7.5Hz, 1 H); 7.69 (broad t, J = 7.5 Hz, 1 H); 7.81 (broad d,
J=7.5Hz, 1H),7.89 (broad m, 1 H); 7.92 (d, J = 7.5 Hz, 1 H); 8.01 (broad
30 s, 1H);8.26 (broad d, J = 8.5 Hz, 1 H); 9.32 (broad m, 1 H); 9.49 (broad m,
1H)
e ES-MS: m/z: 632 = MH"

1
8.
(

Example 8:

35
8.1: Base N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-
(trifluoromethyl)phenyflcyclopropyl}amino)propyl}-2-(2-ethoxyethyl)-1-oxo-
1,2,3,4-tetrahydroisoquinoline-5-carboxamide



(trifl uo romethyl )ph enyl]cyclopropyllam
g(i) rz)r gpilg- 2-( ﬁ gt hoxyet hgl % { oxg- Pyine
, 2, 3, 4-tetrahydroi soqui nol i ne-5- car boxani de i :

obtained in the formof a white powder. NWR ngrQO(C{” OSI geJ(:lfl)O ﬁ;e 3 H;
from1.20 to 1.40 (m 2 H); from1.48 to 1.65 (m 2 H) from2.30 to 2.85
(partially masked m 4 H); from2. 97 t4* 3. 72 (partially masked m 10 H)
3.80 (m 1 H; 4.12 (m 1 H); 5.84 (broad 10 93 (m 2 H); 7.03
(m 2 H); 78341{5-Brdme- Z(Z&empxya‘fhmb)34%%@‘509“'“05”%@@'039 - 7.81 (broad

d J = 7_ 5 3 'E9f 5Erc§19?o(2 2q%rarex elhy«r)zzﬁdiﬁgfdﬂoréd)qunrolmm(ebhm $, J =7.5
Hz, ;8. 9y d
0 ,99168 (bdtsaalvm:l qnql%r arEsDWE atfﬁ%p %'?6'”-31\}'?4‘1 Omméﬁﬁ%s“’%%q %pgxamplé

Lo ase%rh@%ra&ré%loée@cﬁcmﬁlmgmlﬁaelm%@d bythssiviy hydopidesare
(trifluoronet clo ropg( QPBBW o
20[ met hyd ( m@f’ﬂ?‘ljs e J“Pﬁ (?)J@g]g ?1 prop feniperatuzre??i%se to
tgear (ilhydr oi 904 ﬁh@hlmesﬁenérdﬁmmme is infroduce The stlrrmg is continued

Vet Y bk é’d‘R'aﬁ;ar iR Yo rola? B o it bPBUIGIRRGbAAbI A 5

car boxyl at e successi ve a te er at
into a thre&o dﬁ%etmlmylfdata@k arﬁaaddegi ﬁ%qrrggcagﬁ@g P%%B%@Pﬁ@ﬁ% bgn20C

rSmB(r)élrrgezaE Eh 3 tlrsres W|thd10 cm® of water, 30 cm® of a saturated agueous

met hanol.0 an@OE@Oﬂc@fﬁBS@%Um ] QWIF'}F {?%Im(s)g urn?odg{?%w %I%ff?él‘eﬁlt&édcé% of

PT; gl( S'mpgﬁgy'fghgé:ﬂmtee)dsﬁﬁ @pﬂﬂgrydecmmramaumcsmn reduged pasrtet & K- r eact i on
et oa i 2P6mg ’@@araﬂ?gf— —gt?r@&ﬁé)r}ﬁ@??g&'?ﬁmd%s BN €3H)-GHE apg 0 the
then i s healppthingéd HBefform2d amoldnlfesswbctr O(I’)l ?n i?urgnr ;m(r:]g)c(): Ceig ?gbgl 'no.

tenperature cI Hmt gf&g %pgr:geq et Iy a5 P00 POUs ed.ever, 2 Hii Btdh e(q,

cont ai ni ng 300 ueous s | ut
cn of ' es iyl =Tk Hee2ibrps eheS el drog Ohr i deE ROk £8% 87 e 2002
?Oge(rmgeg?n\txﬂtgrt.rye 4 QtHzaqu)vlgg(gdgam’ﬁfspmas&ézr‘sH\)vashed with 5 |ots of

.C
sodi um chl or®i dES Me: i’TyZd?ééél gg)er r{gn%l 2&’12%%;?;@;%3 g'lr‘f'?r g?dégt Iuglnngf
a rotary ev i?g;rr QiNgHter reduced pressure (5 kPa). The 12 5 g of product

it conalrel e e oty O geb bt o b ol m

0
After copcerftiBa) Fngnizte 26BefBH|)0rIB/Zuﬁ§§r( Eéréluc@ﬁ g &Eﬁl 2%{37— a]%%; arnee% hyl
éb?)a(rioﬁec(jl pr Hﬁﬁ(lzbﬁ@’é})“l 2,3, 4-tetrahydroi soqui noI i ne-5-car boxyl ate are

8.1.2: 2-(2-Ethoxyethyl)-1-oxo-1 2,3 4-tetrahyd roisoquinoline-5-carboxylic
acid

o5 Introduced successively, at a temperature close {0 20°C, into a three-
necked fiask that is stirred and purged using carbon monoxide are 350 mg
of 5-bromo-2-(2- ethoxyethyl)—3 4-dihydroisoquinolin-1(2H)-one, 9 cm® of
dimethyiformamide, 0.5 cem® of water, 0.438 g of potassium acetate,
195 mg of potassium iodide, 53 mg of palladium acetate and 123 mg of

30 triphenylphosphine. The reaction mixture is subjected to a carbon
monoxide bubbling, then is heated at 100°C for 4 h, then at a temperature
close to 20°C for 20 h. The reaction mixture is filtered through a Celite 545
pellet, which is washed twice with 10 cm® of dimethylformamide. The filtrate
is concentrated using a rotary evaporator under reduced pressure (5 kPa).

35 The residue obtained is taken up in 20 cm® of water, 2 cm® of 5M sodium
hydroxide and 30 om® of ethyl acetate. After decanting, the aqueous phase
is washed with 10 cm?® of ethyl ether. It is then acidified, while stirring, with
a 5M hydrochloric acid solution (pH = 4) then extracted fwice with 20 cm?® of



5in the formof a yellowoil. NWR 0.87 (t, J =7.1 Hz, 6 1.13-1
- 0. : = 7. : .13-1.30
P tan s ' Teln 2w S (n 2 330 m 2 s (s S
3 : : = 7. : : , Jr 7.8, 1.5 Hz, :

ﬁﬂdd,_J-?._B, 1.5 H, 1 H 10 E: mz = 303 = M; rrlz=260=(|\/¥(133|I:I|)7)§3-'13

z-1_45—(n12:260-COOCI-|3CHC3H7)+ ES: mz = 304 = MH; mz = 326 =
Q/Nal -1+, mz = 367 = MACNH+; nfz = 62%= { 2MNaH+) 159. 1. 2: " Met hyl
-nitro-1-oxo-2-(1-propyl butyl)-1, 2,3, 4-tetrahydroi soquj no| i ne-
5- car boxyl adghlo®ngtidneretThd organic phases are com%irgéd, dri@de over

1- oxo0- 2- ( 1- pr opy| Y, : t [ ' [

di ssol ved u%@e&}é&ﬁ‘% née')rlft-ailea[tZFl r#%sr%?leérﬂg ?Eﬁgéﬂga?}g@@lgk "y lmeotéfy&ia angg/?t s e

sul }‘ual c aciuddaet medusapeprassuee c{okRak o 8‘6@?9 Tﬂ{,' %&lgg]glﬁ(&on? i xture is

fﬁf ed to aﬂfﬁ}lﬁ{eﬁfaﬂgﬁﬁr&émdﬁﬂe%aﬂb@a licl2cid reBe abtained iirc the faimuek

rrBro uced over'1 h. e tenperature is kept close to OC for 3 h, then 12

c of nbtriadeige #OWEE agai n i ntroduced over 1 h. The reaction m',(xture i's
A

kept stirripg RMR HOWEEauw .1dfiz] Esid) thad 6C 4 !
_ ! YWY, 1dfiz, 56.8HE betdr &-dki d
Into a mxture_conta ni 0 i n £ g poure
phase is extJr“aZt1e Zm?thngéé%h%‘ @5 30%@&)%0%2?#&@ 9Af7;%trl_&glgcaﬁt7?m§ agﬁgous
organi ¢ phage, Us= PasHedl W) 08 ($ovs 56 Hoo! el op4 LooaiEaivaH Bous
sol ution of élsla ium chloride, dried over magnesium sul fate then concentrated
using a rotary’evaporator under reduc d_prq sur ). e of crude
product 1obt ai nES-Mbe mpiar Ff 2&4 =b3MH3'Om?4 it ar gt?o@"@%@%r‘r@l of %%tg -
di i sopropyl mggﬁ. After filtering at a tenperature close to 20C, washing
V\nfth 2 lots of 20 cnB of diisopropyl ether and drying under vacuhm 8.6
of net hyl 7-ni t_ro-l_—oxo-2-(1-propy| butyl)-1,2, 3, 4- -2 9
tetrahydrol goquainol ine-5. car NejiyB 2R tat35-Sitlugrabanay)- 2y drwmt-6F-Bai ge
8. 78 (d Y BiodefiSnbhonytydgbRdnathifofifopy Hlo Buybthyt-ox@- 9 e, 1
.78 (d, - ’ |‘}5 S . 349 = - "m z: 390 = MACNH+
(acetonigri I162,;3,maramﬁgoisoqmnmmep%cam%ar@'gq — ONVH+ - 48 -
Poured into a suspension of 255mg of (2R,35)-3-amino-4-(3,5-
difluorophenyf)-1-({1 —[3—(trif|uoromethyl)phenyl]cyclopropyl}amino)butan-.?-
ol hydrochioride (2:1), 113.5mg of 2-(2-ethoxyethyl)-1-ox0-1,2,3,4-
tetrahydroisoquinoline-5-carboxylic acid, 9mg of hydroxybenzotriazoie,
20 104 mg of 1-(3—dimethy1aminopropyl)~3—ethylcarbodiimide hydrochloride in
7.6 cm® of dichloromethane is 0.3 em® of N, N-diisopropylethylamine at a
temperature close to 20°C. The reaction mixture is kept stirring for 20 h at a
temperature close to 20°C. The suspension obtained is filtered and the
precipitate is washed once with 5 cm? of dichloromethane, twice with 5 cm?®
25 of diisopropyl ether, then dried under vacuum. 82 mg of N-[(1S,2R)-1-(3,5-
difluorobenzyl)-2-hydroxy-3-({1-{3-
(trifluoromethyl)p henyi]cyclopropyl}amino)propyl]-2-(2—ethoxyethyl)-1 ~OX0-
1,2,3,4~tetrahydroisoquinoiine-5-carboxamide are obtained in the form of a
white powder.
30 e LC-MS-DAD-ELSD: [M+H]": m/z 646; [M+H]: m/z 644

8.2: Salt N-[(15,2R)-1 —(3,5-diﬂuorobenzyl)—Z-hydroxy—3—({1 -[3-
(trifluoromethyl)phe nyl]cyclopropyl}amino)propyi]—2-(2-ethoxyethyl)-1 -OXO-
1 ,2,3,4-tetrahydroisoquinoline—5—carboxamide hydrochloride (1:1)

35 82mg of N-[(1 S,2R)—1~(3,5-diﬂuorobenzyl)-2-hydroxy—3-({1—[3-
(triﬂuoromethyl)phenyl]cyciopropyl}amino)p ropyl}-2-(2-ethoxyethyl)-1-oxo-
1,2,3,4-tetrahydroisoquinoline-5—carboxamide and 1 cm® of a 2M solution of
hydrochloric acid in ethyl ether are stirred at a temperature close to 20°C,



9. 1. 3: Met hyl 7- am no- 1- oxo- 2- ( 1- propyl butyl1)-1, 2, 3, 4-

t et rahydr oi soqui nol i ne-5-carboxylate 8.6 g of 7-nitro-1 -oxo-2-(1-propyl
butyl )-1,2,3,4-tetrahyd roi soquinol ine-5- 5 carboxylate, 10 cnB8 of

met hanol and 28 ng of 10% (dry basis) palladi unon-carbon are stirred under
2 bar of hydrogen in an autoclave for 2 h 20 mn at a tenperature of 25C.
The catalyst is filtered through a Cel #6e-545 pellet and washed with 2 lots
of 100 cnB of methanol. The filtrate is then concentrate und%F _Feduced
pressure (5 ungg)— argorv Bwa)stlrmgﬁg|stqpped and the ethyl ether is drawn 0

10am no- 1- 0xpicts GraRFGPI Ay bhids dachisn Gl BNSIALAOGAUOLE | 86 1% ofr boxy at

bt NV 0.86 (t, J =17.1
o b R AT o 0 5 (2 L
g ;‘)2 ?d20\](_’srlfléiororﬁei4’|if er%xl}d)/clap&@)y(}amnﬁa eyopyilez(2- Bthoxyd}’mya 139er~5 2 H)
mz: 3605= mﬁrmﬁ@’ %%q‘-”“‘{'%ﬁr\%éi b%"nﬁgeesl}wm@ﬁﬂgél (T el 18
74Knet hyl sulofcmmdamthmﬂorm-cémmq pzewdepyl butyl)-1, 2, 3, 4-

tetrahydroi soq I anh t @,.m"an 0 to 1.40 2 HY: from 1.48
gof met hyl 7- anin HWJ 65 JC 95 Gi)@”_.?bg't@ ): 23 4(1) (m. 2 F)

bYe-b.
t et r ahydr oi $@dubmémi ﬁdﬂB-ﬂ@@ﬂ Béid/) 2 &9 @a&‘%§W€§@%%éHhﬁrqm&?7 & mospher e
in 5 cnB of JdishhotiafphiaRedah, #0HITBSALH! € H)| asi2 (), 26 5B8414R0adB8 of

di d to th t h |
P mer at r o ) 040: @O5dm. o2 kb5 C&?»ls?raf Db narast oy ® s THioTIgE ¢ o
[ In][ roducedt Quver Rz H); Treet eﬁroacﬂ ld[lg + 3.5ckdnt 1 rhﬁeél agogbrazﬂé)d H s T8 ge a](ctlual |y
al.. ow ng | @bué@@ %‘%ngQf‘s @pﬁﬁoué%zc Br%%d Q Pprg{ hgn@ of a

sat ur at ed a sodium’h én carbonatée an cnB' of water
are added t d #* Be Heat tH)pf. 3G (oraadem, $thl); Br@ﬁq(h@aéﬁhﬂl Hied for 1 h at a

t enper at ur e cl pgek0 1I9G4Thg AT YRUBEBRAMRIHF extracted with 30 10 cnB of
di chl or onet hang™ APt er decant i ng, the organi c phase is dried over magnesium

sul fatel5filtered then concentrated using a rotary evaporator under reduced
pressure (5gkEZmpleldte crude product obtained is purified by trituration in
10 cnB of h rrsopropyl ether. After filtering at a tenperature close to
20C, washing with 2 lots of 5 cnB of diisopropyl ether 35and drfll ng under
vacuum 0. 69g1:0f neBase 7- [ (NE(hGRENFHEH§IDitwombEnay bRdydroxy-3-({1-[5-
- propyl buty 1.2 rboxylate is obtained in
the form of J({E'iﬂHQrdéﬁﬁéyﬁﬁhéﬁyﬁgﬂgbﬁ)%bﬁ%%ﬁw sl Hz, 6 H 1.21 (m
4 H 1. 3@ 1 [Betiyiimethysuiond)ansnoBgros2-{ BP[eRYIRUNV)-12.8¢-( masked m 2 H)
3.85 (s, &ﬁbé,@apdel—b800(s 1H)999(s 1 H ES
Mz 397 = @tr%ﬁﬁ#ﬁhu@og&e% ) MERL PR ]
9.1.5: Met hy|971[lmet Matpwet hVPé‘Elﬁf@f‘RfBQbﬁbH&\]lizo 4-tsraydpispgHRNn gy
carboxylate
Introduced successively, at a temperature close to 20°C, into a three-

25 necked flask that is stirred and purged using carbon monoxide are 10 g of
5-bromo-2-(1-propylbutyl)-3,4-dihydroisoquinolin-1(2H)-one, 65 om®  of
methanol and 130cm® of dimethylformamide. 1.354g of [1,1-
bis(diphenylphosphino)ferrocene]dichioropalladium — are added to the
reaction medium and 10.5 cm® of N,N-diisopropylethylamine are poured

30 into the reaction mixture. The latter is subjected to a carbon monoxide
bubbling, then is heated at 70°C for 20 h. The reaction mixture is cooled to
a temperature close to 0°C, purged with argon, poured over a mixture
containing 300 cm® of a 0.5M aqueous solution of hydrochloric acid and
1000 cm?® of ethyl acetate before being filtered through a Celite 545 pellet.

35  After decanting the filtrate, the organic phase is washed with 5 lots of
100 cm?® of water, then 2 lots of 100 cm?® of a saturated aqueous solution of
sodium chloride, it is dried over magnesium sulfate and concentrated using
a rotary evaporator under reduced pressure (5 kPa). The 12.5g of product



1 ,2,3,4-tetra hyd roisoqu i nol ne-5-carboxylate 1.4 g of nethyl

7- Rret hyl sul f onyl ) am no] - 1- oxo- 2- (1- propyl butyl)-1, 2, 3, 4-

t et r ahydr oi soqui nol i ne-5-carboxyl ate is dissolved under an inert 10

at nosphere in 18 cnB of dinethylformam de at a tenperature close to 20C
This solution is cooled to a tenperature close to 0C, then 141 ng of sodi um
hydride (60%in oil) are added in 2 tots.-The reaction nmixture is stirred

for 2 h at a tenperature close to OC. 0.264 cnB of ipdo hane
i ntroduced Ohtginehere murifies Py BaopiiomAled eeny 2y eh W|@E @;’ ”:Qqs9 al | owi ng

it 15 to cli 'ﬁ%d?@cd?zélp%iloayme@ﬁrﬁt B0% HepPtend/BOR0EthyRGicetdiepf Afteed wat er

and 50 cnB of et e.a ded to the react er
decanti ng, FHEC%’P tﬁ@?f&@é'oing 'ngﬁé %eﬁﬁrfés%r%%g]g??f\%@u%%é sol ution
of hydrochl Ql‘-MCpr@p Irrbuty? i @3 4dbtrafydroBogtinatnes-tdreoxyideca® obtainasht ur at ed

aqueous s ol ut oride. It is then dried over magnesi um 20
sul f at e, f| I"-fh} hcfjr? %‘%Wﬁ'ﬁrat ed using a rotary eva orator under r educed

pressure (SOKFNMR:Q&'BK d 7. nkéz,HyH) 1. 13?30 m, 4 H) 1.41 (m, 2 H) 1.51 {m,

7- t hyl thyl t hyd
othnﬁol?/m(a”% ﬁZrBB%ﬁxéﬁlgt )_grrg@@] rél (r%e B(éS RéOQMHPMO?@%()gg}l E;_lg ﬂgeﬁra yrots
NVR 0.87 (#,=§.8Hz, 3H—)z79§ 11-1'6181 :-;f?LH(Zm1 ) ﬁ) q( (ryh %ZH)
251491601(m2l-l)299(s 3H)321(tJ:65Hz 329(s 3H)

2 H)
Ty 648" (a, BEm & pbb 3 =g LGl e - Ml legg) ”
309. 1. 6: 7- [WO@OO@HM@g}HﬂbnyI)am no] - 1- oxo- 2- (1- propyl butyl) -1, 2, 3, 4-
t et rahydr oi so&gégm%nﬁ %4carhlﬂﬁxymlf_a 2 Dhﬁlﬁaﬂ"%/imt Q%’JF MACNH":

74met hyl (nmet'h am no 0XO0- 1- propyl but'yl)
1, 2, 3, 4- t et milayo62A sdgMiNai)ne- 5- car boxyl ate i s di ssolved in 5 cn8 of
d| oxane at a terrperature cI ose to 20C. 1.52 cnB of a 1M aqueous solution 35

of sodi um hydr oxi de are added, then the r ti mxture is heat.ed at a

t enper at&r e Yl 35&/‘9%3/*670@“5?00? -Oporg- *rH@Pdi%&Qﬁ Zggﬁffgﬁﬁ‘g}ﬁ&of‘?%%‘oﬁ 'B5ction
mxture is GosHrBOLYl g{teed using a rotary evaporator under reduced pressure (5
kPa). 20 c f e et her an 0 esi due -
50 - obtai 22090 eﬁ‘e& ﬁt@ﬁ%g (} égé{ga@%t}\é\fig%%géfas aci g (ﬁlﬂnéﬂ% téh 1.6 cm
of a 1M aquea[tmwimtteelt aen dissdiyent onrhﬂi&)“r ian doed. atrhesplitieolls Qﬁhﬁ@e 813
extracted Wobhodfldilh @lof) %D‘f&‘fclog'ad"%’t‘ea té?fﬁlp%rratﬁ?&%éé% ddie. orfgani c

phase is dl’l ed over um su oncent rat sing a
Sadhepapon o

rotary Z@vap@ﬂfémr“r"mﬁdr@r ISr @Q@J@éd‘)pﬁ” @BB?@“{'@ wpgg tod

nitric acid are introduced over 1 h. The temperature is kept close to 0 C for
3 h, then 12 cm® of nitric acid are again introduced over 1 h. The reaction
mixture is kept stiring at a temperature of less than 5°C for 8 h before
being poured into a mixture containing 100 g of ice and 100 cm?® of water.

25 The aqueous phase is exiracted with 700 cm® of dichloromethane. After
decanting, the organic phase is washed with 2 lots of 100 cm® of a
saturated aqueous solution of sodium chioride, dried over magnesium
sulfate then concentrated using a rotary evaporator under reduced
pressure (5kPa). The 9g of crude product obtained are purified by

30 trituration in 50 cm?® of hot diisopropyl ether. After filtering at a temperature
close to 20°C, washing with 2 lots of 20 em?® of diisopropyl ether and drying
under vacuum, 8.6g of methyl 7-nitro-1-oxo-2-(1-propylbutyi)-1,2,3,4-
tetrahydroisoquinoline-5-carboxylate are obtained in the form of beige
crystals.

35 e NMR: 4.66 (i, J=10.0, 4.9 Hz, 1 H) 8.69 (d, J=2.9 Hz, 1H) 8.78 (d,
J=29Hz 1H)
. ES: m/z: 349 = MH"; m/zz 390 = MACNH" (acetonitrile); m/z: 719 =
(2MNaH*); m/z: 697 = 2MH"



[ met hyl (et hyl sul f onyl ) am no] - 1- oxo- 2- (1- propyl butyl1)-1,2 ,3 , 4-
tetrahydroi soqui nol i ne-5-carboxylic acid is obtained in the formof a pale
pi nk powder. NWR 0.87 (t, J =7.3 Hz, 6 H 1.13-1.30 (m 4 H 1.35-1.45
(m 2 H 101.42-1.57 (m 2 H 2.98 (s, 3 H 3.25(m 4H 3.28 (s, 3 H
4.66 (m 1 H 7.97 (d, J =2.6 Hz, 1 H 8.09 (d, J =2.6 Hz, 1 H 13.35
(broad unresolved m 1 H ES: mlz= 39%8=-MN mz = 419 = MNaH+; niz = 815
= (2MNaH); mz = 793 = 2MH+ 15 9. 1. 7: N-[(1S,2R) - 1-(3,5-d ifl uorobenzyl
)-2-hyd roxy-3-({1-[3- (trill

uor onet hyl ) phenyl ] cycl oPgpRyl} ani no) prrogyikb: T-oxo-2-(1-propylbutyl)-1,2,3,4-
[ met hyl (et hyl sul f onyl ) am_no I- 1- oxo- 2I7( 1- prop;?f(%utgllg)mfy Ug)

t et rahydroi §6ﬁﬁh¥ﬂfpisﬁ§U5@B’&Q'@0§%ﬁP@@?OPoured into a suspension of 233 ny
of (2R 33) 3.8 nef 4 7(itro=1- -ox0- -2- (1 pro lbutyl) 1,2,3,4 tetrahydrmsoqumollne -5-

di f | uorophenyl 1 Iu o but 2-
ol hydr oehl cﬁyq%@‘ya%é ?80%‘7 %“?ﬁtﬁ@gﬂﬁ?ég%* ém 10 _1u0)a<18 2-
gldpropﬁl butqnl&arboa Sred stiwed alhr}dzlaToilbaquriuydragers -inaamGudtieveadod 2 12 ng of
ydr oxybenz - R di

et hyl car bodcifdnﬁlnﬁégt d@ﬂﬂ?ﬁ}orl fojs (?EO ﬁﬁg&'d’{%& IS oéggar;gﬁ%é %?e“?é cnB of
N, N- di i sopr dy#f p@llqzlm we8hedamtfeﬁﬂ@t8a©m@0§nbs@° methame!. i fi@ted$ on is
kept StIrT Beh YonédntiaRiy BnbiBMREdAlY Progsese BXEHC7.28 eimathymat er are

added to the reaction _nmedi um ﬁanl C
filteredOthrsuigh- 1a0>6éI2r(étp"8‘Py[P§tYQ) 3312 ?ll% t%tgataﬁ:[rgﬁspgglgo qupli)(?’&yiatﬁel let is
mnghe]g fi rstg![ry o@f@md h}/ﬂ]@?ﬁﬂ‘lﬁﬁ)f@fh poeddane then secondl y with 150
c of a mxtu e cond
filtrate is cof\@gﬁtq ggéﬁi |¥n1g ég)ifgiv%p@atw und §uced @r essure
(5 kPg) ({ﬁ@_ Hw)gsmﬂfm@(:mmqp HLGB?,O‘s(idJ Ff6.4 biz. Bdﬂb%-ﬁ@ﬁ)?'ﬁ)w% (m,

r oxy- | ha 1]-7-

5[ fet hy! (nétﬁ% il ”ﬁﬁiﬁ%ﬁ? TR, e Ty 205

t et r ahydiboi oq Sncm/iZn ca%xamf@@@{}e‘ d "i'/ﬁ @5@ Fo@iﬂ'ﬁ?Ha) white
foam - 51 Zw_mﬁ(t J =7.5 Hz, 3H) 087(t J=7.5Hz, 3 H
0.94-1.09 (m 4 H 1.20(m 4 H 1.33-1.56 (m 4 H 2.45-2.54 (partially
masked m 3 H) 2.64 (m 2 H 2.72 (broad unresolved m 1 H 2.96 (s, 3 H)
3.03-3.13 (®.1.4: Methyl 7-[(methylsulfonyl)amino]-1-oxo-2-(1-propylbutyl}-1,2,3,4-

tetrahydroisoquinoline-5-carboxylate
20 0bg of methyl 7-amino-1-oxo-2-(1-propylbutyl)-1,2,3,4-
tetrahydroisoquinoline-5-carboxylate is  dissolved under an inert
atmosphere in 5 cm® of dichloromethane at a temperature close to 20°C.
0.142 cm® of pyridine is poured into the reaction mixture which is then
cooled to a temperature close to 5°C. 0.122 cm® of methanesulfonyl
25  chloride is introduced over 30 min. The stirring is continued for 20 h while
gradually allowing it to climb back up to a temperature close to 20°C.
20 cm® of a saturated aqueous solution of sodium hydrogen carbonate and
5 ¢m® of water are added to the reaction mixture. Stirring is continued for
1 h at a temperature close to 20°C. The aqueous phase is extracted with
30 10 cm® of dichloromethane. After decanting, the organic phase is dried
over magnesium sulfate, filtered then concentrated using a rotary
evaporator under reduced pressure (5 kPa). The crude product obtained is
purified by trituration in 10 cm?® of hot diisopropyl ether. After fittering at a
temperature close to 20°C, washing with 2 lots of 5 cm?® of diisopropy! ether
35 and drying under vacuum, 0.6 g of methy! 7-[(methyisulfonyl)amino]-1-oxo-
2-(1-propylbutyl)-1,2,3,4-tetrahydroisoquinoline-5-carboxylate is obtained in
the form of pink crystals.



H 3.22 (s, 3 H 355 (m 1H 414 (m 1 4. 64 1 4
Hz1|—|)6.95(m2|—|)7.05(tt,J:9!_|)5,1.9|(—|;n,1||:|)|)7

, 1 H 7.47-7.55 (m 2 H 7.59 (m 1 H 7.68 (s, 1 H 7.9 J =

, 1 H 822 (d, J=9.3Hz, 1 H LCM-DAD-ELSD: [MtH + nlz = 779;

n1 = 777 109.2:SaltN-[(1S,2 R -1-(3,5-d ifl uo robenzyl)-2-hyd

1-[3- (trifl uororrethyl)pheﬂyMyf:loPropyIIam' no)propyl] 7- [ met hyl

u Ifonyl)a mino]-1-oxo-2-(1-p ropyl but - tetrahyd
U i nolei NEMBR: d}aﬁ&b(ixdm ad My, bk)HIZfr (rue4(ri) 1&431@ (f@oflrtﬂ [3-99 (3,

R -1-(3, 5-d
1)5(m(f|ﬁor§rgi @&j%)gh,eny 2y 39 &raBKEd rn?Xirﬁos)(%éi £33 H) 4_62 (m, 1H) 7.86

mL
[ met hyl (et I(QI‘BUDSCQMS) érd)r%? 2£»r§g|3/2 (1- propyl butyl) 1,2, 3, 4-

tetr ahydr of S0qusne)).MRyS: FAIDAYAS HP=aDRINGI 5Ok ] on: 2|01Hrfrr8 of ethyl ether
at a tenperature close to 20C. 1 cnB of a 2M solution of hydrochloric acid

in ethyl>ether is added, while stirring under argon, at a tenperature of
2020C. The lgegagtlomg.lmy;tuve[nﬂ;thﬂ(rpetr@tws‘onmbmfnmn-neb>4052~K1-Iptf@ﬂébutylhashed

wth 5 cm
For 3 n. 310 g RpbydSisglingbess A vt zahtyﬁf‘;irat“z 3?%22- 3¢
(trifluorongthyl pphaeiiy] (‘Jyt(rrm‘ﬂn)dqnylfc}raﬁamﬂ)qdr‘epmlz (A-propylbuty )12, :

[ met hyl (et @%{t 40 J:p% rc%ioxa 1% a( 1iPr qpyddnedy 1) uddet, 3,aﬁ- inert

25t et r ahydr ul no | ne e hydr ochl i
t he fornhdof a&'nmmh@epm/\d@rcm sivRimedytf PH%@ 'z i?m%PF%L ﬁjﬁommzlr gegr IC)Qtd
with: 0.88 Wiaﬂlﬂ)s solUitRm i3 c@aélédOtoJa % éiﬂattiré didse fo @, Zh%mtb rag 40

art
gfplz I(%l l >1/ gl;‘) diugn é‘gd %}%0% in gll)8§i'5( ﬁ.f:ld gdn ZZ%tg ghg atlo?f'bﬁ"r)bdglp% %izH) 5 1)
|7_|) _107( t80 \(]d s8rred Har 211 i) a té’m%éra(tdre dlose 20®°6z 0.264-ym° of miqreethane i8. 0 Hz, 1
1 r&fpd(usced%g& the; sg%in@ dlsgc?r:nﬁ ng f?—fzﬁj % \ﬂgl a‘dbal ﬁ@w(n%nl’; g sgl 2. g
m 1 H)159 ﬂi@c{"rhnbdmtkum Esaltememtuue plpseggzonq:z 07r790f4c ?(ﬁq 1 778V§
M5z = g3 bMEHOPAcSatEXAREBed & the réedtion mixture. After decantmg,
the organic phase is washed with 20 em® of a 2M agueous solution of
hydrochloric acid, 3 lots of 20 em?® of water then 30 cm® of a saturated
aqueous solution of sodium chioride. It is then dried over magnesium
20 sulfate, filtered then concentrated using a rotary evaporator under reduced
pressure (5 kPa). 1.187 g of methyl 7-[methyl(methylsulfonyl)amino]-1-oxo-
2-(1-propylbutyl)—1,2,3,4—tetrahydr0isoquino[ine—S—carboxylate are obtained
in the form of beige crystals.
e NMR: 0.87 (t, J=7.3Hz, 6H) 1.14-1.31 (m, 4 H) 1.34-1.45 (m, 2 H)
25  1.49-1.60 (m, 2 H) 2.99 (s, 3H) 3.21 (t, J =6.5Hz, 2 H) 3.29 (s, 3H) 3.33
{t, J=6.5Hz, 2 H) 3.87 (s, 3 H) 4.66 (m, 1 H) 7.97(d,J=26Hz 1H)8.13
(d,J=26Hz, 1H)
e ES:miz;: 411 = MH'; m/z: 455= (MHCOQ")

(n/—\
~

30 9.1.6: 7-[Methyl(methylsulfonyl)amino]-1-oxo-2-(1 -propylbutyl)-1,2,3,4-
tetrahydroisoquinoline-5-carboxylic acid
0.25¢g of methyl 7- [methyl(methylsulfonyl)amino]-1-oxo-2-(1- propy!butyl)
1,2,3.4-tetrahydroisoquinoline-5-carboxylate is dissolved in 5cm® of
dioxane at a temperature close to 20°C. 1.52 cm?® of a 1M aqueous solution

35 of sodium hydroxide are added, then the reaction mixture is heated at a
temperature close to 60°C for 1 h. The dioxane contained in the reaction
mixture is concentrated using a rotary evaporator under reduced pressure
(5 kPa). 20 cm?® of ethyl ether and 10 cm® of water are added fo the residue



(trifluoromethyl)phenyl]cycl opropyl | am no) propyl]-241- (4-

fl uor ophenypet hyl ] - 1- oxo- 1, 2, 3, 4-t et rahydr oi soqui nol i ne-5- car boxam de
10.1.1: 1-(1-Bronoethyly4-fluorobenzene 0.5 g of

1- (4-fl uorophenyl)ethanolis dissolved in 20 cnBof 5 dichl oronethane, under
an inert atnosphere, at a tenperature £ ase to 20C. 1.24 cn8 of pure
bromo(trimethyl)silane are introduced in two lots to the reaction m xture.

The latter | ] T - lBsge iPadbficHowit8 hemf lnéa it is
washed vvithoétaii%c{irpg%ergfeg%ﬂfelﬁgﬁéo u% iggﬁpﬁ Sodi . qg’exﬂ%iﬁ%@ over a

_ .cgf sodi um %hl o%rSi
phase separ 4M aquenus $qldiien ahBy&eRBIBHE 2&i% d NEFHHFY 1%1. Stary - evapor at or
under r educgsnBIESHYbEdICRIJMGALthaRee ABP detantings thederganiupiaseoistdiieded ar e

purified by filtration thro a sili | t 0 et

acet at e/ 909P¥§c| HABRSFHEN %ﬁ%&? é@ﬁ@éﬁﬁhg ir?gh?%@"%{rsgcy isﬂ)r%sofncribef%wr educed

pressure; 4@935,@'&45; 1-unbiebr onlmm:hdl ) pledduner otfekiZehe Qr?é”i’g%tsaﬂedg‘l Ir—]|)t2653

formof a colo ss .t hi o] . : . 6. , .

(a, J = 6. 8313&{*“@W%thﬁ%@lé’”&b?mﬁ'@%ﬁz%%“’E{'gg’.‘” 3 'Zésd% ] =88 54FH, 2

H Bl [ M tettahydr@eaquipolig-§eanioxylic ezl ipobtane ﬁwfﬂm of @ pale

[ 2-(2-Dbr omg@gg&%é}yl | carbamate 20 5 g of 2-(2-bronophenyl)ethanam ne and
u

10 g of pot m caf bonate in 30 ¢ of r ous t Y, ur are
stirred under MMR:®BY Gt d5shRdtze %mé'géﬁwg?’u%&iﬁo%%qt% %Cﬂg)‘ 5 cnB of
met hyl £hi orQgan angh ez iH) 98 Ys| M) 128 Qe wBHPB. 28ts, ahbiitdi@ifan 1ark pour ed
into the reaction m xture.  Aft ret yrni agfed 0 20C,
the reacti of-M ’ujrﬁ)ﬁ'rfgh§51 aﬁ‘ég (ﬁolt'f —gé'ﬁq_zli%’olt ﬁ%qgﬁgﬁgﬁ%ﬁﬁ% solcf/ent. The
potassi um cajbppgte is filtered and washed with tetrahydrofuran. The

filtrate i s _congentrat.gf usjmng. ot gy SVIARRIAL ph/zUndaE =edmMeaHr essur e
(5 kPa). 3.23 gom/ﬁﬁt:ﬁ‘{% [Ig‘?gzﬁq%rogophenypet hyl ] carbamate are obtained in
the form of nazcol®3 F&HT hick oil. 30 NMR 2.85 (t, J = 6.5 Hz, 2 H); 3.22
(g, J ;}95 Hz, 2 H; 3.51 (s, 3 H; 7.18 (m 1 H; 7.22 (broad t, J = 6.5
Hz, 1 :

5- Br ono- 3, Zbgrll-ﬁ§/?r oizscl_)i)qhi Z'OFRlﬁlf(f%gﬂij):"ldﬁ?égﬁqogébgﬁzabgzﬁéyﬁgﬂxy&(ﬁ -[3-
Bﬁa(erZ-g:loimgF{’ﬂrﬂig#Dgﬁﬁﬁétﬁé%?ﬁ’éﬂa;ﬂq&g@tepmymjrl}é?ﬁﬁc@pﬂfpyﬂ%sp'hori c a_tI:_ihg ?regcf}LLred
S T e e St R
a mixture oftetraiteiroisoduiebliyd-Saxebaxamigsi ng - 53 - ul trasound treatnent.
ol ut i ont of TR T g o1 R T T S o mgs. 2ol ut | on
of dsodijum ctdifurdrd(;p%eg?wé)%’n Hgﬁc#%giwzﬁg@g@gﬁaphgnﬁ% ogﬁ?pﬁ%agglgp%%g : "ur; der
reduced pres;y i, I 09y 1O gt Biraetwyimtdylsulfonyl)amino]-1-oxo-2- |
gg: ih)d/ferI >0 Eljjpr)r((g;[v;/ltr)]ﬂt%/f)—zt :S?zf-?etlr%y%%igbaﬁﬂoﬁﬁe-gﬂz%rl];(%/%Ogci@f‘ PITR{PRPUS bei ge
hydroxybenzotriazole and 142mg of 1-(3-dimethylaminopropyl)-3-
25 ethylcarbodiimide hydrochloride in 10 cm? of dichloromethane is 0.4 cm?® of
N, N-diisopropylethylamine at a temperature close to 20°C. The solution is
kept stirring for 20 h at a temperature close to 20°C. 20 cm® of water are
added to the reaction medium. After decanting, the organic phase is filtered
through a pellet of 15 g of 40-63 ym silica. The silica pellet is washed firstly
30 with 150 cm® of dichloromethane then secondly with 150 cm® of a mixture
of 50% ethyl acetate/50% dichloromethane. This second filtrate is
concentrated using a rotary evaporator under reduced pressure (5 kPa).
330 mg of N-[(1 S,2R)—1-(3,5-diﬂuorobenzyl)-2—hydroxy-3-({1 -[3-
(trifluoromethyl)phenyl]oyclopropyl}amino)propyl]—?—
35 [methyl(me’thy[suIfonyl)amino]-1-oxo-2—(1—pr0pylbutyl)—1,2,3,4-
tetrahydroisoquinoline-5-carboxamide are obtained in the form of a white

foam.



NVR: 2.98 (t, J = 6.5 Hz, 2 H); 3.40 (dt, J = 3.5 and 6.5 Hz, 2 H); 7.30
(t, J =80Hz, 1 H; 7.78 (broad d, J =8.0 H, 1 H; 7.89 (broad d, J =
8.0 Hz, 1 H); 8.05 (broad s, 1 H 10 10. 1. 4:5-Bronp-211

- (4-f1 uorophenypet hyl] - 3, 4-di hydr oi soqui nol i n-1(2H) - one A sol ution of

0. 159 of 5-brono-3, 4-di hydroi soqui nolin-1(2H)-one in 5 cnB of

di methyl formam de is poured into a mi xture cont ai ni ng 31 ng of sodium 15

hydri d 60% i il d 10 f | f I

[ 20C under. MRAGHE8 A nbSanarie, LA YoilT T onr et 33%2@99‘6?9? f.re close
bLormet hyl') 244Y { vor@benegne33d-n &6 gnB4df) it bt w(muaﬁm@ pd Podrtdd into

t t t tt h |
000 vy SO A 72 RAE alSoRR T PR B o B.0EME Ghur e o) 052
decanti ng, tha ermr(u; c3pta’&E5i emwdslﬁ)adl W t(m,al EBt4P4t € édﬁwegtg §%| ution of
sodi um chl o1 gﬂ 334)0%%5 JU'?‘O%UétftatJ&: of5, 11.91ed 1hgn7ci@dent rat ed

oo g a tordry Bl ol T F BT Lo n ek o g

crude produdt= Blﬁstkiz ndt)af 675u55f(m3d259 [;
(el uent: 20%)_%@,]1 apﬂzgtg@%igglpﬁe«me) After 25concentrat| ng the

fracti ons und d

[ 1- (4Ifl uolrjeper re oY ﬁorsﬁf{kj'{ﬁﬂ Cﬂ:‘%l s”gagﬂf‘}@rﬁr%i?zm one are obtained in

t he form of a thlck pal e yeIIOW0|I NVR ppm 1.54 (d, J = 7.3 Hz, 3 H)

2.85 (m 1 97 J=17.3

He, (Hb 07, 982(t 2t He! [§P§‘)2R§ﬁ1”3 %dﬂ{uoﬁﬁnz@m &Eﬁbx@?’g@(u (dd, J
8 8 5 9 'tlzlﬂuardfhe’fﬁvmﬂﬂe(rdfﬂpyclonrosy&amlncz)p@y 7-H) 7.98 (dd, J = 8.1, 1.4

214 (4 F uolBH RV ﬁﬁ"x‘%wm%@ Yyl Cg"”%ﬁ. nol i ne- 5-

35car boxyl i teteahydroigeawon @I d %ﬁh rat ure close to 20C,

! nto a thre%30r}ﬁﬁked fodrask t Re(182RL1-(3, Sdilfamdobng'éeﬂ -bydnoerycatiBda- monoxi de
are

of 5- b-rolﬁ) 2ﬁtﬂﬂFQEW%VBWW%?B'Sﬂpp/}gmﬁnoc?%%ﬂr oi 50qU| noI in-1(2H) - one,
[methyl(methylsulfonyl)amino}-1-oxo- -2-(1-propytbutyl)-1,

tetrahydroisoquinoline-5-carboxamide are dissolved in 10 cm® of ethyl
ether at a temperature close to 20°C. 1 cm® of a 2M solution of hydrochloric
acid in ethyl ether is added, while stirring under argon, at 2 temperature of
20 20°C. The reaction mixture precipitates. The solid is filtered, washed with
5 cm® of ethyl ether and dried under vacuum at a temperature of 35°C for
3h. 310mg of N(1 S,2R)—1-(3,5—difluorobenzyl)—2-hydroxy~3-({1~[3-
(trifluoromethyi)phenyl]cyclopropyl}amino)propyl]-?-
[methyl(methylsulfonyl)amino]-1 -0x0-2-(1-propylbuty!}-1,2,3,4-
25  tetrahydroisoquinoline-5-carboxamide hydrochioride (1:1) are obtained in
the form of a white powder.
e NMR: for this batch, all the signals are broad with: 0.88 (m, 6 H); from
1.11 to 1.67 (m, 12 H); from 2.35 10 3.40 (partially masked m, 8 H); 2.99 (s,
3 H); 3.26 (s, 3H); 3.83 (m, 1H); 4.12 (m, 1 H); 4.65 (m, 1 H); 5.88 (m,
30 1H);6.97 (d, J=9.5Hz, 2 H), 7.10 (t, J= 9.5Hz, 1 H); 7.22 (d, J =2.0 Hz,
1 H); 7.69 (t, J =8.0 Hz, 1 H); 7.80 (d, J=8.0Hz 1H);7.90 (d, J =8.0 Hz,
1 H); 7.92 (d, J=2.0 Hz, 1 H); 8.00 (s, 1 H); 8.39 (d, J=8.5Hz, 1 H); ©.38
(broad unresolved m, 1 H); 9.69 (broad unresolved m, 1 H)
e ES:m/z=779=MH" miz=778 = MH; m/z = 823 = (MHCOO")
35
Example 10:

10.1: . Base N-[(18,2R)-1-(3,5-diflucrobenzyl)-2-hyd roxy-3-({1-[3-



- 54 - 12 cm of dinethylformam de, 0.7 cnB of water, 0.570 g of potassium
acetate, 253 ng of potassiumiodide, 68 ng of palladiumacetate and 160 ng
of triphenyl phosphine. The reaction m xture is subjected to a carbon
nonoxi de bubbling, then is heated at 100C for 5 h. The reaction 5 mxture
is cooled to 20C and stirred for 20 h. The reaction m xture is again
subj ected to a carbon nonoxi de bubbliné2 then is heated at 100C for 3 h. It

is cooled to,20C, ed wi.th .dipeth m de and the filtrate
i s evapor at e@rffugqrﬁa@eéhy(f)&ﬁswl E’;E’ %ﬂ}@m'ﬂﬂ&e?pgtéii% pressure (5 kPa). The
resi due 0215 aﬂlmdph@ww)@k}gm] -toxbi, zsmtmhyammumhdwdqcamgdena?cf]ml 10 et %l
acet at e. t a | t ase is extracted with water. e
aqueous phasﬁi']arg @ %{ﬁrﬁ‘g%th lg @@S@W@h 5 cnB of 5M hydrochloric acid
(pH = 4-5) thémgy exafr adt—(ddflumrbhhmyh)ﬁrthanﬂét atse. digsolvadgarinc BB&sE | Pfwashed
W th watgr, dvbﬁuBrﬁpé@%Héahﬁﬂeﬁ%ge%ﬁ éf?ﬁé‘écpl'%'ﬂeoét %%Brh'ﬁ@rﬁfﬂr@ﬂtl@@e tgrl ed

over magnesi um su hen concent rat ed usi ng,a rotary
evapor at or uHi6Ex T-24ome @f puss renso(timety))silaneare gitgdused in pyo lot to

fl UOL ?phe”yt}nétrtﬁﬁéﬂc%rilnﬁ&&E??el,T%teaaﬂﬁﬁ i@tsllﬁlﬂé\ddéitloawﬁ pémairengose a2 idri ¢ aC| d
i s obtaine e formo i ck pal e, yel | .ow ol =
Hz, 3 H) 3. A'Zie'lrf{ i) Wﬁg@f’gﬂ“@q% saturgieg P@“e‘i” SOt}/’Ri’ﬁ ?Flgog’%ms 8 Hz
2 H) 7.41 (dﬂ\loﬂdf? dvied, over 4 plrase2sdardtichd cétirid@® and cbneemilzated udingZa98 (dd,
J=7.8,.15 7 r

unr esol \jngd rﬁo ﬁwﬁva%ﬁ%iﬂgg?ﬁ%ﬁed R%glf%r%ﬂpai 'me %’%Oﬁfg(cﬁ &%EJGS 12

10. 1. 6: N- [ ( 1Spdadt mb(am@i aré fuuuﬁeduanﬁgtna)th W@ngWSGCQ{pEJipB(eluent
25(trifluor I’ h¥ Yété {L%ﬁﬂé&bﬁ@j NRHEF %ﬁbént?é’chg( ’Jhe fractions

fluor ophenyl thy - -oxo 1 tetrahy rol so oI i,he- 5- car boxam de

Added to a d§¢@@ﬁ%9fﬁ_%§3'r@rg4%9 meuat 141 1hrg BT nrene Gg-
1,2,3,4-tet r@]yﬂb@uﬁﬂ@fdﬂm d)ﬂ‘é?cdﬂoﬂ@é@ﬂm oicaci di n20 cnBof di chl or onet hane

are 200_ny of 3S ( i

({143- (Fﬁlfluo%t Hém)ﬂﬂ%%gﬁ]éycﬁg%%# %W?ﬁgﬁbé %i"zo?pﬁ?/c?r Fori de
(2:1) and 0.P2B.&HE, Bﬂ—IIVBdeu!sbpr&ﬁ);ﬂéﬂ-m(I%ﬁ ne at a terrperature close to
20C. 5.7 ng of h g of di met hyl am nopyridine and 97
ng of 1-(3- di met’ ﬁ%am no%&l)- -ﬁl%yl car b0Odi i m de hydrochl oride are
successi vel y added The solution is kept stirring for 6 h at a tenperature

35 cl ose to 4Pfo. W:ﬁhrlgﬁﬁﬁ'B?Bm@bﬁéh'ﬁl?éthﬂ]d%%‘l‘ﬁ@té’“th water then a saturated
0

| ut h t
Car 7148 oD G BrATRaN R RIS e A0S OISR o] GRIBA pr esour o

(ﬁ kPa) . Th%h@&ﬂaﬁﬂaﬁﬁ d}’baﬁlﬂgﬁambir@iumﬂam etnmem lulfndedabynért atrhosphdB I

chr omat ograp y_over SI i ca (colu el uent :
20% cycl ohe PAnd/ i8FRsT tt“ ICI %Eéttg{ng? CZAT?”[ c@ﬁﬁ@tﬁ%mf%arb%%ragég]tlpons
under reducetiytioasisut@e cif(letrghyﬁrom-rmarem)oueq B)te-the freadicdbewgdyrs.- 2- hyd

r oxy- 3- ({14%(%r+e3 ﬁqgt{x}ip@aﬁty '095 My k! %%&H&PH%&@&%M-

5f | uor ophen ydr oi soqui nol i ne-5-car boxami de is
obt ai ne@5i n heated domi2dt ah thmireflen qfdam solvent. The potassium carbonate is

filtered and washed with tetrahydrofuran. The filtrate is concentrated using
a rotary evaporator under reduced pressure (5 kPa). 3.43 g of methyl [2-(2-
bromophenyt)ethyl]carbamate are obtained in the form of a colorless thick
oil.

30 o NMR: 2.85 (t, J=6.5Hz, 2H); 3.22 (q, J =6.5Hz, 2H), 3.51 (s, 3 H);
7.18 (m, 1 H); 7.22 (broad t, J=6.5Hz, 1H); 7.31 (m, 2H), 7.59 (d,
J=8.0Hz, 1H)

10.1.3: 5-Bromo-3,4-dihydroisoquinolin-1(2H)-one

35 1.36g of methyl [2-(2-bromophenyl)ethyljcarbamate and 52g of
phosphoric acid are stirred under an inert atmosphere at a temperature
close to 150°C. The reaction mixture is cooled to a temperature close to
20°C, then it is hydrolysed with a mixture of water and ethyl acetate using



NVR 1.19-1.39 (m 2 H 1.49-1.68 (m 2 H) 1.51 (d, J = 7.1 Hz, 1.5 H 1.53
(d, J =7.1 H, 1.5H 2.19-3.28 (m 8 H 3.82 (m 1H 4.07 (m 1 H 5.85
(broad unresolved m 1 H) 5.93 (q, J =7.1 Hz, 1 H 6.95-7.10 (m 4 H 10
7.19 (m 2 H 7.32-7.42 (m 3 H 7.61 (t = 7.8 Hz, 0.5 H 7.64 (t, J =

7.8 Hz, 0.5 H) 7.72 (d, J = 7.8 Hz, 7.75 (d, J = 7.8 Hz, 0.5 H 7.86
J=7.8H, 0.5H 7.90 (d, J =
J -

(
.5 H
(d, .83Hz, 0.5 H 7.96-8.03 (m 2 H 8.27
d, 9.0 Hz, 0.5 8.29 (d, J .0 Hz, 0.5, 9.39 (broa 1 9.92

Ebr oad m 1tuaSD5ndII(FBDaD$BDN£fL¢ISI§C%”W@+] thergroanicgiasqy ﬁ\&q‘s_hqsfym; 86920
(1? 2 f ISal t N- E%Lﬁﬁ%ﬁ%-aqquﬁgu@-f;@,m{i@wr(?fbgafawh) | iiydm@&@;&yarﬁeﬁ@@&vater, a

ri fluoromethyl)phenyl]cyclopro m._no) Pr.opyl ] - - :
f1 uor ophenyﬁéi%?%ep-qq%-sls,oiy ,rhl-gt/ 3%’&5%8'?”@@%’41&%90%4%&6 ated YS9 A de
20hydr ochl okidey tapgdraRfunder reduced pressure (5 kPa). 0.105 g of 5-bromo-3,4-

of N[ (1S, 2R)-1-.(3, 5-dif 0 Yy 1) 2= hved 5 1
??ri fl l[J(()i:’omgﬂ “)?'E%W{)‘fd’ﬁ%b@%’ﬁ&’g%é?}%%gfr?o p{rﬁ’éﬁﬁfﬁog{&lé}?f_ﬂ amorphous
f | uor opheny petgeysdlidl- oxo- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne- 5- car boxam de are

di ssol ved in t ONL  &pgogihyl e[ 8% and 6V BizoRH )7 . 3@t hanol
25 at a teme?ﬁﬁﬁtﬁr'eﬂggégeﬁt ?gt% 2?2%4@?&1 4

[ ut.i f .h hl or i
acid in ethyl, éen®P helddlied.78THROAE &k ?65%%%?(1.%);0@@%&9#’%9?% 3;: (r:lg a

rotary evapgr;ag_cUHg,nﬁp.[); g eduprshdos,eseyre (5 kPa). The solid obtained is
triturated in diisopropyl ether, filtered and dried. 206 ngy of

N[(1S 2R -1- (3,5-d ifl u orobenzyl)-2-hyd roxy-3-({1-[3-
30(trifluor qupt.ayl ) pisotiolzyt{4fnoRpheayetypBobginydisoqunolin-1(2H)-
fl uorophenypet hyl] - 1- oxo- 1, 2, 3, 4-t et r ahydr oi soqui nol i ne- 5- car boxam de
hydr ochl ori (1:1) are obtained in the formof an ,a%ous .V\/ry;nt ezsolid.
NVR for t hidssblatioh,of:0. 559 sD&hipREus.&-dinydresear BoliR-16e kPR AN ihSdf ar as
the foll ow e & 0rdd 1fot® mixtdfe tontathitm 31fmomf SodRimo 1. 68
35 (m 5 Fl)%gflﬂégth%?gﬁéz{@qﬁ% %H%ri); ﬁ.?é%@\@or 51@1%3 %% 1 Eg-urg.ss
(broad Uhr edwrdda (BP% inHpil) mng3 19 gm™j0aift . o7 BB 7 10 (m
4 H; 7.19 {dosedte2@Putller Hn Mdn atrfo@here, THer adsution o002 gpf 1f(lom 7. 30
to 7.42 (m 3 H ;. 7.60.(t, .J =76 0, 5 H) 1 7 : Sotré e 0.5 H);
7.71 (d, - bﬁ%“tp-oeﬂ‘yg““(}f'ﬁo'iﬂf?,ené‘?%eﬁj gz‘:f“ 78‘5)?'5%{93’[2‘93'.#'35,4389 D7 88 (d,
J = 7.5 Hz, tife Beddtion7mdaured Tha lattar, i stirredofos 2@)h aBadempgiatyre§losg o7 (4, J
= 8.5 Hz, O.,p:H); 9 = > tRedRachsadixtorel Afber 9. 92
(broad m 12%50 R%%eisaf@dﬁt'fé’x'aar‘%%%eﬁ@ Qdéeﬂ@ erea luti
11. 1Basedt [ (ESaRR)G, the Dreadicihasedparasies-with agaiwipted payeous solution
(trifluorongkhy Hahgnydhi&id, oririeay | dwsr nexEnesivi - Sulfate, filtered then

concentrated using a rotary evaporator under reduced pressure (5 kPa).

The 325 mg of crude product obtained are purified by filtration through a

silica pellet (eluent: 20% ethyl acetate/80% cyclohexane). After

25 concentrating the fractions under reduced pressure, 146 mg of 5-br_omo-.2-

[1-(4-f|uorophenyl)ethyl]-3,4-dihydroisoquinolin-1(2H)-one are obtained in

the form of a thick pale yellow oil.

e NMR: ppm: 1.54 (d, J=7.3 Hz, 3H) 2.85 (m, 1H) 2.97 (m, 1H) 3.10

(m, 1 H) 3.47 (m, 1H) 592 (g, J=7.3 Hz, 1 H) 7.18 (t, J=8.8 Hz, 2 H)

30 7.33 (f, J=8.1Hz, 1H)7.41 (dd, J=8.8, 5.9 Hz, 2H)7.78 (dd, =81,
1.4 Hz, 1 H)7.98 (dd, J =8.1, 1.4 Hz, 1 H)
e LC-MS-DAD-ELSD: [M+H]" m/z = 348

, J

O~NOor

10.1.5: 2-[1-(4-Fluorophenyl)ethyl}-1-oxo-1,2,3,4-tetrahyd roisoquinoline-5-
35 carboxylic acid

Introduced successively, at a temperature close to 20°C, into a three-

necked flask that is stirred and purged using carbon monoxide are 0.53 g

of  5-bromo-2-[1-(4-fluorophenylethyl]-3 A-dihydroisoquinolin-1(2H)-one,



10[ met hyl (et hyl sul f onypam no] -1

- 0X0- 2- (1- propyl butyl )i soi ndol i ne- 3-net hyl - 4-carboxam de 11.1.1: Methyl

1- oxo- 2- (1- propyl butyl )i soi ndol i ne-4-carboxYl at e In a three-necked fl ask
that is stirred and purged usi ng carbon nonoxide, 3.481 g of

4- br ono- 2- (1- propyl butyl )i soi ndol i n-1-one (prepared as in 15Exanple 1.1.2)
are dissolved in a mxture of 40 cnB-of4 net hanol and 80 cnBof

anhydr ousdi et hyI f or mam de. 3. 908 gof N, N- dii soprogyl et hyl am neand493

ngof [1 , 1'- 12 cm® of dimethylformamide, 0.7 cm® of water, 0.570g of potassium

bi s(di phenyﬁgﬁ%zgh )fer ro&gpﬁg%ﬂw%& QP@ l'ﬂg blgrg%mgﬁwe%géﬁzggéyar@ﬂ@d: The

reaction m acar bubblln%? g nd it is

heat ed at a166mpgr at m;menylpd'imepmnet ni gy E’@WWQB'C“F'ESW"% B 8ePIRFIR %165 reaction

mxture is %ﬁ@d o rﬁo%o F?'ug gﬁeﬁﬁsoﬁéaﬂe@ £ @@Td: {35403 hrrﬂfhefreact]dn aqueous
e

sol uti on of ro en ¢

000 c acet
successi Vel ynixtdeds Gwe@ﬁ@zo‘m@n%%’@frﬁﬂéh?go TS éﬁc ﬁreaigga&alr%e
pel | et. Thefs Eﬁ%@cftooﬁ%‘é%dﬁnﬁﬁ\@ﬁrd@tmbtﬂm tmmasimemtdewmryhmh 25 5
st

x 100 cnB o | ed er a n of
sodi um chl o §ecoOtBeibAY fﬂteﬁ?fgsr@ﬁeg ‘Eﬂ%’ 9%3@1&;&@%{5@56‘?%#& pg{aclte& nd
concent rat etk eyhpgrated ngr gya e‘mmnprea(aporajlaxldendtfle[ﬁm@édmT@§§‘Uﬁe(5(‘§°@<)Pa) The
resi dual oi | u agihiuts deO0z 69! urm -
particle si gr@ Sl @J%ﬁb %@%l&ﬂ Hgﬂpcﬁt‘% Yo cog‘lmohexur€1 hédrﬁﬁ} et hyl
acetate)o Ththyiraetatenbitar eccamaedn. tae &4 S kPa) .

1o Thth After decaniaiion, the GIOAMEENAFE I8 afot{e LY a{%’
1.92 g of ﬁtﬁ% qLileo%g?l'%s%é #%%BMH%Ed’Qcﬁﬁhélﬂﬂithf{ﬁcrﬁs oﬁﬁhldmdrad:tdoace

bt d ,

s T 4" apick (A A then eRtiaPtas gt ety sgptifE Fhp,erbpniy pagi is

; g7 (1 t3 I{|z Wgsr%d%m Jdvalf&r Kmﬂﬁa(séduraﬂed:aauéous%dzluﬁomzqf SE(:)dH)mSZthB'ICKGdd_ %Oi
11.1.2: Met Kyledeowet F’t?glneBBPB‘ fﬁﬁ%ﬁ&%%"‘?em. SOl nd Fnﬁéﬁbﬁd jf?{yéyl ate -
57 - Imsg th;va ongokedntieas keduced2 grecsfsurmtlﬁ@ Pa). 0.3

1- oxo- 2- (1- E@'@%ﬁ&lﬁeﬁfgﬁq 8%'1'2‘344'fé@rralﬂ%bﬂlﬁcﬁmﬁlﬁe%-%éﬁﬂdk?@b abida® cnB of

concent r at ed' reaction m xture is cooled to a tenperature
in the vici mibtgined inthe formrof Fothiakpalg Yek@v &l concentrated (60% - density

1.38) nitrig aghfkalgs lJn_t qungeg M3 be- 3<¢¢|qrm91 Hh&. Qtée(m;tdeﬁ fktd,um at a
vioimity of ‘éhfi’fe#a"a" Se s d BT A8 BT 8 e SRS R "
vi ci ni 0 e\t F s ure or

t hen ag;bn 269 £pB. afy (prgm(udaJed R ﬂﬂtdz,a(’tll—u &.ﬂé @kﬂldeld= 7t8rae 8tHZring

bei ng conti nueg é%{?é{ F ti on \xgedl umis poured over a m xture of 30
g of ice and 391 oadanr(ﬂsgve I"8d' Wt er while stirring, then extracted
usi ng 200 cnB DE-MBAPADaEESAL fVi+Hhemsz gafid [WHdk eVes dd&hed using 2 x 150
cnB of a saturated solution of sodiumchloride, dried over magnesi um

(5 kPay. ThA®es: dual yel | owhbiit S&RpinG i SALRRpoEOPira o éﬁ&?—ﬁéﬁgpgiss“re
Gyl ohokane/ SOy ReTTOURLEAf °?’b"’?‘°ﬁy5}am”?’§°£§ma'}r‘2‘w§eﬁ§%e' ool ndSK"
reduced pr eduorephaiviiethy/l- 1105¢ gf"'L? fj{ﬁ‘@ %LB Y t%xﬂ&a d
6-ni tr0- 1- 0X0icdiad Jto péompi@ntswn) lo$01381|n19 o - Z{1w|bosqﬂh@ngl)et@yﬂyﬁt@med
1% b LG L e el {] €
H 4.71 (s, dchdprdinéhabd,ard EOQmQ i (2R,39)- @uamnq-& (335-d|f1210gogq2He)nyA5 é)
30 ({1 -[3-(triﬂuoromethyi)phenyl]cyclopropyl}ammo)butan -2-ol  hydrochloride
(2:1)y and 0.221 em? of N,N-diisopropylethylamine at a temperature close to
20°C. 5.7 mg of hydroxybenzotriazole, 5 mg of dimethylaminopyridine and
97 mg of 1-(S-dimethy!aminopropyi)-S-ethyEcarbodiimide hydrochloride are
successively added. The solution is kept stirring for 6 h at a temperature
35 close to 20°C. The reaction mixture is washed with water then a saturated
aqueous solution of sodium chloride. It is dried over a phase separation
cartridge and concentrated using a rotary evaporator under reduced
pressure (5 kPa). The 290 mg of product obtained are purified by flash



LC- M5-DAD-ELSD: [MtH + mz = 335; [MH- mz = 333 2511. 1. 3: Met hyl

6- am no- 1- oxo- 2- (1- propyl butyl )i soi ndol i ne-4-carboxylate I n an autocl ave,
1.52 g of methyl 6-nitro-1-oxo-2-(1-propyl butyl)isoindoline4-carboxyl ate
are dissolved in 15 cnB of nethanol. 100 ng of 5% pal | adi um on-carbon in
suspension in 1 cnB of nethanol are added. The autoclave is placed under 2
bar of hydrogen pressure and the m xtuPe s 30 stirred for 5 nin at a

tenperature in the vicinity of 25C. The_reaction nedi IS filt d t hrough
a celite pelohepmatngsariay py@ sica K%%nugérgg barile Gi48na o540 Hat heéﬁ%’ﬁ; t hen

t he or gani(g g}lgjlg,@)s(gjd]r(ﬁ]é@ﬂeﬁgdm/g F\étﬂgli u@ém)la Aftdracyneramingt thebtfmidéom educed
pressure a) . e residual vy W Qi l,,i fied 9.

chr omat ogr aphier sheduggd d@feéﬁtl'r@mﬁ-&bggr Pf (Néﬁg’%‘fg] qég%ltgﬁ%%%g%ﬂ?ngo g -

el gent: SO%rgﬁ%)@h@(ﬁnﬁ-H@ﬂ@remﬁiylpmnﬂ]c@f):lothhI[eyi}fafmw)RBﬂ@yi Zd1d%ncent r at ed
under reduced pressu . 5 olinaa5- ide i

6- am no- 1- o -OQQF( %F)gﬁéfﬁbﬁﬁg%ﬂs%?%gtgﬁaﬁ q@?%:a E)%oi'{/‘ﬁﬁ 83?%3%1&8& r%sed in the
form of a palbtaiped limthestoninchf a whiigh foarvR: 0.85 (t, J = 7.3 Hz, 6 H) 1.15

4 H 1.45- LK. : ] : =4.BRz(4,5B)H 5.63
E? 2 ti)i) 7.06 Wg{-ﬂbzﬁﬁ@@@ ] )H)ﬁ%g B6B)(nt-201) (1061 1d,H) =4. BRiz( YH)

. , . .38 (d,-J].=.2. 4 1

LC- M5~ DAD- ELISBB (flakA % 1rHzs 1=5§t)5%-1?@1\33#4f’51 s 3Rfn st e B (myd W) 4 .
'E\S/EEPW vl 5|§5 (brlo)ad unresolved m, 1 H%5.93 (9, J =b7-t1 Hz, 1 H) 5-9|5_-7-10 (m, 4bH) e

-1(ne sul'fon mi.naj = 1-0x0- 2- ( 1-pr 0 -y ate In
a thr eel\ﬂ/ecIZeagf (rﬁs%, Hg(%?’ 1 %zfp @t ﬁﬁ) gp(ﬁn ('%"o?i”" ?.?Xlggz_(}' 5;% PRy
propy!l but yl )Jj sgiggiel 08 +H3-T.aRbaxyl 2 Hee 0 g of.veddi ¥ 5 /éhidZof.5 H)
di chl t . :150. pl i,di a b3 } i
Cooled to-a Lomidr AePs g PENETIR M 3%3@2{??&%@%@'9?@”@? q?ﬁ?@”? onyl
chloride ar8.28dddJ) &P Ha Gb i) §.B8{dt He POEGr &0 )ngégt(bf%a Ql’uf to a

tenperatured il pigyy of 25C and stirred for 12 h. 5 cnB of distilled
15 wat er an(?'g%r(%&orﬁ’ a s)

ur.at sol ut j.an qf, ,sodi | ori de are added

successilfel y ah@-M&EJA&Ekgthﬁféf" T?%=§9%2[Iﬂéﬁ%5&ggt]¢§é$i n the vicinity of
25C. 10 cnB of dichl oronethane are added. The organic phase is separated,
dried then cgncentra usi ng,,. Iy (£¥apar 18Ik iegeedimpessure (5
kPa). The re@gual yéeqqt)w soﬁYg“lgs)étr?t(ﬁ’ﬁg@gmgﬁﬂ%ggcﬁ% of h-gi [
di i sopropyl (gfluerdreethylbbenyljayciopropyiiestieopsop¥l-gnltr(#o a tenperature in the
vicinity of 25C Thenrasindial,s0d ko jcdrdhivbisissslinditenschfsm@midéh 2 x 5 cnB
of diisopr o661%?%‘%%%&1)e@'yﬂdingkgﬁ%rfgﬁ]ﬁirafw &fhm
6- [ (et Byl suividoeshlodds (B]1) 1- oxo- 2- (1- propyl butyl )i soi ndol i ne- 4- car boxyl at e
are obt ai nedggrbhe fopm of ayhaisurRrpel(s 8-difsotiBnzyl)- By o3 7B Hz, 6
H 1.16 (m 4, 1.46-1.70 }gg 4 %ﬁ%\lé’? ééj:l%_.?_.( 0 (s, 3 H 424 (m 1
H 4.49 (s, (triflypramethypghenyllcysloprepyliaiming)bgo 520 4 e, 1 H) 10019
(broad unr esRloreshdny!Jetiil]-1-bCo MR BABDIEBRArdistddirolinezScagBBanidesdp+ nf z =
765 (base pegak); - z_ = . = f methanol
11. 1. 5: Met hﬁﬁgq!@w@"ﬁ(fm%ﬁ%%\%eﬁ‘& ?@@. ‘r%toh%-Z %ﬁgx%_f%‘-ﬁf (ff(-)ps Of methant
propy! buty! )dtsotendieératiee bl ok Catecmd pba golution of hydrochloric acid
[ met hyl (et hyl sul f Ih O¥Ra Zebétih FRXtIEL ¥PESTightatdd esmgrat hyl 35
4- car boxyl apé %ﬁk’lagpﬁe?gge?englé?(%% Tﬁgé I?%%% ?(fP ﬁ_ﬂgl . . .
6- [ (met hyl subtayiyeveperate] Lndek seduced pressurg?S a)- The ‘solid obtained is

triturated in diisopropyl ether, filtered and dried. 206 mg of N-[(1S,2R)-1-

(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-

30 (triﬂuoromethyl)phenyl]cyclopropyi}amino)propyl]—2-[1 -(4-

fluorophenyhethyl]-1-oxo-1,2,3,4-tetrahyd roisoguinoline-5-carboxamide

hydrochloride (1:1) are obtained in the form of an amorphous white solid.

« NMR: for this batch, a 50%/50% mixture of isomers is obtained insofar

as the following are observed: from 1.18 to 1.40 (m, 2 H); from 1.48 to 1.68

35  (m, 5 H); 2.20 to 3.28 (m, 8 H); 3.81 (m, 1 H); 4.09 (m, 1 H); 5.83 {broad
unresolved m, 1 H); 5.93 (q, J=7.5 Hz, 1 H); from 6.95 to 7.10 (m, 4 H);
7.19 (t, J =9.0 Hz, 0.5 H); 7.20 (t, J = 9.0 Hz, 0.5 H); from 7.30 to 7.42 (m,

3H), 7.60 (t, J=7.6Hz 0.5H); 7.65 (t J=75Hz 05H) 7.71 (d,



2- (1- propyl butyl )i soindoline-4-carboxyl ate are dissolved in 10 cnB8 of
anhydrous di net hyl formam de and the reaction m xture is cooled to a - 59 -
tenperature in the vicinity of 0C. 38 ng of a suspension of sodi um hydride
in oil are added and the reaction mxture is left stirring for 2 h at a
tenperature close to 0OC. 100 pl of net h%/ i odi de are added using a syringe.
The tenperature is left to return to a° enperature in the vicinity of 5

25C dth t f 2 8
eospanai on’ it 68 Harg i h7added = Rpids O e K, P80 AT g e 1
t enper at ur e 7i.90 {de) #i7ch Hzt, ¥.5H)2800 (M@ Hy18.87 (detlI‘Fyﬂi 5itdai Qe Hir 8.28ai n

added. The u h cﬁ.i%(ﬂﬂﬁ rein the vicinity
of 25C thenr@‘oJ E?Béag gi sﬁjﬁég Q'%Prej?ﬁaﬁgl 2%9235!; iﬁht>ll_lH acetate are
added. The 20 MPgdbV¥dCphase is separated, washed successively with 20 cnB
of a 2N aqueous sol ution of hydrogen chloride, 3 lots of 20 cnB of
distilled water and 20 cnB of a saturated solution of sodium chloride,

dried then Example ¥sncentrated using a rotary evaporator under reduced
pressure (5 kPa). The resi dual yellow solid is purified by colum

cluont : G0oHtdyb! onerEiam dov AR 2R BB IS BER A ARATHU L §1s 1o

to 23 and 2Itr“ﬂuoﬁﬁn@thgl)p]wqe]mycfapﬂ*:qbyl)admo)pmnyﬂfﬁi pressure (5 kPa) in order

Eigmrate E;Jré mﬁ%ﬁﬁfﬁfmeﬁh P ﬁoﬂn)%nﬁo]g tZhé'l‘ll—propylbutyl)lsomdoline -3-methyl-

propyl but ypidscarhdediinite 3- net hyl - 4- car boxyl ate: 20NVR 0.88 (t, J = 7.3 Hz,

3 H) 0.89 <t14 TN RS2l dodintyibolitioiderbodroshyith ) = & 4 re. 3 H)

1.52-1.98 3

4 92 (q, J g @mtglﬁ-ﬂe@k?; f'?s'g@@(tds S“"'EQ?"QB ngge% ﬁ'”%méﬁb]od“d ofjogts! Z He, 1
L CaVB DAD-JEL ADbroinhdBi (4 -prbpylbugisofriuadie- peak) (pleprrad +ast in = g (1 25

= 174C 28 th t 1,
pr opyI bﬁ%ygl %nPHgMarceard}ésg’)?&eQnEl gyk@%@@ %%qpy(%f) g{&ﬁ'&]o] Ao
6- [ Met hyl ( m80hgrhsul bbny lanhyitires- 1- dirwtindiormerigs) buPPBikoi Aol M-
f} rr}[e';]h?/l( 4t @ﬂf,@ﬁ’rﬁ}ﬁgfe‘fhﬁﬁhﬁwé nasi ngl &y neckedfgrggs.,lfg 157 nggf met hyl @ 1-
me me su
) ami ng] 1- obii/%(QLp(l@n}dpbp?mlblﬂ@}f@if@@?ﬂﬁi@‘lchW@@'WQNWI 4- 8% boRYFERFFYRY ai ned i n
Exanpl e 11. Jagée&f TRE @%@ﬁé@%.ﬁmr@ys %gbjemosﬁa ehcarbeh agoaptde aubblingsol ved

in 5 cnB of dioxa a1M50|u t IS
added. Fhe @88dt| 8@%@@@0&}{@%@&{1 st Vight QT@&JB?é%%@g{'HrER?n t he
vicinity of 68&onTiedtieaist cavtedrix kuempesatutenlosertodhCrandt 489 emirginess usi ng
arotary ev rator und r.re X nl i dual
solid |g taam aGH Pys 26 "glrﬂn %’é"ﬁﬁﬂg@%ﬁ%ﬁﬁrﬁeragﬁg 0?8((?“ gia)f;th 'é‘éefaj%%d wat er .
The aqueous aphasecessiselyanddart ﬂn&fetﬂ a'EhQilnﬂ!P(‘édelJS‘}lfHB?r@d Ahgawgh o?‘ MK aqueous

o 50 om Ot éLIdé@L‘@id Wwihh2 lots
of .20 cmi Ofpl%ﬁl chl or or@%rﬁéﬁ%* a?'at%@pﬁfﬂi% wdshed el

ani ¢,_phasg i.s 5d n.concentrated
usi ng a2sot ér>y1@0@m)rgf drstluﬁ@jé:yatpé@@ge% Xpr@s r of a sa{urated scﬁutlon &
sodium chloride. The organic phase is dried over magnesium suifate and

concentrated using a rotary evaporator under reduced pressure (5 kPa).

The residual red oil is purified by column chromatography (silica 60 column

— particle size 15-40 um — 200 g — eluent: 80% cyclohexane/20% ethyl
30 acetate). The fractions are concentrated under reduced pressure (5 kPa).

1.92g of methyl {-ox0-2-(1-propylbutyl)isoindoline-4-carboxylate  are

obtained in the form of a yellow oil.

o NMR: 0.86 {t, J =7.3 Hz, 6 H) 1.17 (m, 4 H) 1.48-1.70 (m, 4 H) 3.91 (s,

3H)4.27 (m, 1 H) 4.56 (s, 2H) 7.67 (t, J =7.8 Hz, 1 H) 7.95 (dd, J = 7.8,
35 1.3Hz, 1H)8.15(dd,J=7.8,1.3Hz, 1H)

e LC-MS-DAD-ELSD: [M+H]+ m/z = 290; [2M+Nal+ m/z = 601

11.1.2: Methy! 6-nitro-1-ox0-2-(1-propylbutyl)iscindoline-4-carboxylate



(5 kPa). 130 mg of 6-[nethyl (nethyl sul fonyl)am no] - 1-oxo-2-(1-

propyl butyl )i soi ndol i ne- 3- et hyl-4-carboxylic acid are obtained in
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1.17-1.42 (m 10 4 H 1.49 (d, J =6.4 H, 3 H 1.53-2.00 (m 4 H
(s, 3 FD 3.33 (masked s, 3 H 3. 88 (n1 FD 4 93 (q, J =6.4 H, 1
(d J = 2.2 Hz, 1 H 8. 06 (d, J =2.2 7 (very broad unr
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[ met hyl (ret hyl s |n-3-rrethl4 ca
rboxani de | Faeleng Aeel GORCERBaRY HtdRr E@%@P@epﬁeéﬁﬁﬁe @ 8@ 157G ota
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gr box?m de bgequochl or| de (1 1) 5The foam obtained in Exanple 17.7 is

i ssol v, t ti

hydrocfﬁe(grl C é\gM | n e P%éh%? @F'p]eh%zﬁﬂﬁﬁ%ﬁ()fﬁ?réﬁhgﬁgﬁ% Ci-@ :9%5 (8 whi |l e
stirring, aBH) defpenat drid) i4071 hés, v2 H)niBtsA dfl, 2bE 2.4, r bt B fixture is
concentr at 694%434 qeﬁz under reduced pressure (5 kPa). The residue is
triturated with f dIISWI’OpW et her, the s&l Oformed is filtered,

then dried und&'l\/bf-i d430nig 283% Mehihem close to 20C. 198 ny
of N-[(1S, 2R)-1-(3,5-difluorobenzyl)-2- hydroxy 34{1-

o] oL et LS YL oRe L IR OE S cocmicte . oty o
car boxam de|rhydmacitlard, de52 §: df) méygr 6atifror iae-2+ &-pobp dbutyisomdotieef or m
4-carboxylate are dissolved in 15 cm® of methanol. 100 mg of 5%
palladium-on-carbon in suspension in 1 cm® of methanol are added. The
autoclave is placed under 2 bar of hydrogen pressure and the mixture is
30 stirred for 5min at a temperature in the vicinity of 25°C. The reaction
medium is filiered through a celite pellet. The celite is rinsed using
2 x 10 cm® of methanol, then the organic phase is concentrated using a
rotary evaporator under reduced pressure (5 kPa). The residual yellow oil
is purified by column chromatography (silica 60 column — particle size
35  15-40um — 150 g — eluent: 60% cyclohexane/40% ethyl acetate). The
fractions are concentrated under reduced pressure (5kPa). 1.05g of
methyl 6-amino-1-oxo-2-(1-propylbutyl)isoindoline-4-carboxylate are
obtained in the form of a pale yellow solid.
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150f a white solid. NWR 0.82-0.91 (m 7.5 H 0.97 (d, J =6.5 H, 1.5 H
1.09-1.91 (m 12 H) 2.58-2.87 (m 2 H) 2.98-3.17 (m 2 H) 3.02 (s, 1.5
3.05 (s, 1.5 H) 3.31 (s, 1.5 H 3.36 (s, 1.5 H 3.78 (m 1H 3.949(m 1
4.14 (m 1 H 4.64 (q, J =6.5 H, 0.5H 4.70 (q, J = 6.5 Hz, 0.5 H 5.93
4 Hz, 0.5 H) 7.58-8.00

(broad m 1 H 20 6.85-7.08 (m 3H)g54(d J = 2.
(m 5.5H 8.74 (d, J =9.3 Hz, 0.5 §Sl(d J =9.3

Hz, 5
b d 1 DAD- ELSD:
EME-I(zl]a+ UIRPYAY SO @3301}]2'%'96(%?% 193¢ 2507 faBl ff T é:?% 5-d
i f1 uor obenzdi b} 2-20y(@n,r bkiy 4337 (12 H) 5. 63 (s,2H)7.06 (d, J=2.4 )
(trifl uorogg{j%yL)zp yI I cI opropyl | am no) Propyll- 6-

30[ net hyl | sul am no - 0X0- 2- opyl but yl )i soi ndol i ne- 4-
S T ST DAIY) I%LSD Ao 23087 BB WYL b

6- [ Met hy£t ngt hmlpsalmm(yl ) am no] - 1- oxo- 2- ( 1- Pr oPyl but ypi soi ndol i ne4- car boxyl
i ¢ acid I nasingl e-neckedfl ask, 267 ngof net hyl 6- 35[ net hyl (et hyl sul fonyl)a
m noj - 1- oxo- 2- (1- propyl butyl )i soi ndol ine-4- carboxylate, obtained in
Exanpl e 17. 3151.4f Methy pfimathydsulfoyybarinina}- lebxe Bt agopyihytyl)@oiddilissol ved in
7 cnB of di gfx(gecrg %ﬂ 1.68 cnB of a 1M solution of sodium hydroxide is
added. The r'e P xture is heated for - 62 - 90 mn at a terrperature
in the vicimtya otheedeckad riaslti P0Gt uele Mmetherf-eorcedt@erdd’t o

dryness, 51 BooRbAYAKIRKAROUALAoHIME! pduCeikRRRSUN (% fR) . offhe

residu di eth et her and 10 .cnB

distilled waicoromeh alf s PR IdIRe 369 3Ade @n@htéﬁ reerten ﬁaﬁuﬁl'sng 5 1.8
cnB of a 1M:ggr@odsa &@hgbfamreofn tnedvieien off0 Or ide. mé\ S ohéttlanppetorgl It s

o ed then COIRCER St edoRd; era e By Yl B ARG (i def ERERR Ll ¢ (s

kPa). 257 nmmbe&{lljm;emh&ie( vietrity | U235 6hgh)l atirmed] for - 16xb.- 3-cpt- of distilled
preloggl 1 %g: : dfﬁ@l’ %ﬁg 2(88%18 cffaé %%%Ma%&%%&zu@iogrﬁ) Obd;i %nfﬁlohae@\’l@ Iac?cﬁ@éﬂ 0‘;33( m
4 H 3.01 (succesgjvedy asd kfstiripgdeed hsat %tqqyperawe(lm hqvn)mtzx H2HG, 2 H)
7.92 (d, J ‘TO%n? BE dichidfbnittRfnd Gre adtied. IH&Z ordant® phds8-id scpatatedy broad
unresol ved drled then concentrated using a rotary evaporator under reduced pressure
(5 kPa). The residual yellow solid is triturated with 15 cm?® of hot diisopropyl
20 ether. The mixture is left to return to a temperature in the vicinity of 25°C.
The residual solid is filtered, then rinsed with 2 x 5 cm® of diisopropy! ether.

574 mg of methyl 6-[(methylsulfonyl)amino}-1-oxo-2-(1-
propylbutyl)isoindoline-4-carboxylate are obtained in the form of a beige
solid.

25 e NMR:0.86 (t, J=7.3Hz 6H)1.16 (m, 4 H) 1.46-1.70 (m, 4 H) 3.03 (s,
3H)3.90 (s,3H)4.24 (m, 1H)4.49 (s,2H)7.73(d, J =24 Hz, 1H) 7.98
(d, J =2.4 Hz, 1 H) 10.19 (broad unresolved m, 1 H)
e LC-MS-DAD-ELSD: [M+H]+ m/z = 383; [2M+H]+ m/z = 765 (base
peak); [M-H}- m/z = 381

30 ¢ MP=173°C

11.1.5: Methyl 6-[methyl(methylsulfonyl)amine]-1-oxo-2-(1-

propylbutyl)isoindoline-4-carboxylate and methyl 6-

[methyl(methyisulfonyl)amino}-1-oxo-2-(1-propylbutyl)isoindoline-3-methyl-
35 4-carboxylate

In a three-necked flask, 500 mg of methy! 6-[(methylsulfonyl)amino}-1-oxo-

2-(1-propylbutyl)isoindoline-4-carboxylate are dissolved in 10 cm®  of

anhydrous dimethylformamide and the reaction mixture is cooled to a



15 LC M5-DAD-ELSD: [M-H+ mlz = 383; [M1-1]- mz = 381 M = 206C

12. 1. 2: Added, under an argon atnosphere and at a tenperature close to 20C,
to a solution of 150 ng of 6-[nethyl (nmethylsul fonyl)am no]-1-0x0- 2-
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iy
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] 7 g ;ZHZ zHH wdqu 8.4H2, 3 Hyz1. 52—1|-98(m89 14)d3.00 (s, 3Ha)eraa (4, 3H)7. 91 (d,
H 209. 69 (t?’r% ok %”@92 ﬁ&%ﬁ%zfzﬁ%o’] ﬁv‘?ff%f ) 798 24 {/Lhﬁ?d y
763 MP = 1944)8.07 (d, J=2.4Hz, 1H)

e LC-MS-DAD-ELSD: [M+H]+ m/z = 411 (base peak); [2M+H]+ m/z = 821

25 o MP=174°C

and 284mg of methyl 6-[methyl(methylsulfonyt)amino]-1-oxo-2-(1-

propylbutyl)isoindoline-4-carboxylate:

« MP=183C

30 11.1.6: 6-[Methy|(methylsulfonyl)amino]~1-oxo-2—(1-propylbutyl)isoindoline-
3-methyl-4-carboxylic acid
In a single-necked flask, 157 mg of methyl 6-
[methyl(methylsulfonyl)amino]-1-oxo-2-(1 -propylbutyl)isoindoline-3-methyl-
4-carboxylate obtained in Example 11.1.5 after separation by column

35 chromatography are dissolved in 5 cm? of dioxane and 0.956 cm® of a 1M
sodium hydroxide solution is added. The reaction mixture is heated for
90 min at a temperature in the vicinity of 60°C. The reaction mixture is then
concentrated to dryness using a rotary evaporator under reduced pressure



Example 13: 25 13.1: Base N[ (1

S, 2R)-1- (3, 5-di fl uorobenzyl) - 2- hydroxy-3- ({143-(trifl uoro-

met hyl ) phenyl ] cycl opropyl } am no) propyl] - 7-tri fl uoronet hyl - 1- oxo- 2- ( 1-
propyl butyl)-1, 2, 3, 4-t et rahydr oi sogui nol i ne-5-car boxam de 13.1.1:

N[ 2- (2- brono-4-trifl uoronet hyl phenypet Eﬁl ] heptan-4-am ne 30 Added to a
suspension of 1 g of 2-brono 4-trifl uoronet hyl phenet hyl am ne hydrocl ori de

25 cnB of h n8 of
{1 ot hyl a8 <P E5S HART s i 5 o 2D, B JBPRPEREr aRd ™00
cnB of dist |dfldaslt|lim‘t esater &maae@eomd phhge ssuaaprarfged dheoradidified $9hd 30 mi n.
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t he sol ution“ob S anone 970 ny of

sodi um t r i adetreajasbmathyd ot @f Zﬂféﬂr @&@ﬂ‘?'mfoﬁci%ﬁﬂﬁﬁee The Qfga%aﬁ%? 95 h at a
tenperatyre O‘Heﬂstﬁeh%o%@%tré’t@d%@ia r@ta&?té:&égbl%dorsmmﬁrl reduedd prstisure hydr ogen
car bonat e arethena ded toth ﬁ_&, I{(r)ell Mge or |c phase
i s decant ed (8§ 33epar BEWY r orf the t\'ﬂ Mgm& é%l HEha 60)& ssively
with 15 cnB mépﬂbﬁfyl)lslo&didm@@r matityl-45carbBxgic acid @ireobtaded dh thhé cﬁrnrnmf sodi um
chl ori de. T&E&Qqé{sm (éwghase is dried then concentrated using a rotary

evapor at or d pressure (5 kPa). 51.16
N42- ( 2- br one- 4ANMR:f 0186 néphpaﬁﬂrerfybk)twlal(he@ramilmrﬁ He Tat &lgb? dMmed in

the fOf Of FHEVAY (L% Qisliz, d\tg{fgf%ﬁ%o(@ 46H5;24011 (853 (913,83 (habidé (broad

, 7.59
?d J 8 1 Hﬁ,, Egi)rwg(ﬁs 1(dyA. St%:(ag! QWM%H%%QZ% Hés—bpéfi—éﬁH) H 10
LC- M5- DAD- El¢gDy =[Mr i 1r¥i 71 3:7366ryI5k0dd Lnrd&id m, 1 H)

e e B R R e 70

sol ution i nel5MEN8 200°@nhydr ous tetrahydrofuran and 500 ng of potassium
car bon £ are stirred under an inert atnosphere at a tenperature in the
vicinity of 5C. 0.19 cnB of nmethyl chloroformate is introduced ogver 5

mnutes i ntdh&: reaction ni A 8.2RINE(S.6lvIRL AN ¢ BYHEOYr&lights-t o
reflux over (ﬂ,ﬁugrorﬁgﬁypat e&‘ﬂ%ﬁoﬁmﬁ‘}hmmé)@f SHPs-at ed by filtration and the

20 filtrate'Is concen usi n aro'E_ va ora] nder reduc
oressur e (& [RPED(MelByisaberpiamige oxor Py Mo PaIA TR Shgh
silica pell gtcatbor@midan xture of 10% et hyI acetate and 90% cycl ohexane as
cvapor At br L. HEUREAR YRR SIS Ry 417 by ey B AR ARG B o
met hyl [2-(2 Q@lbnmmm t112[2frﬂlgorodim:-ﬁ hyet}bﬂyén@wlWfdn&h)amﬂﬁﬂyﬂ-bm-ﬁl—(ﬂcar barrate
I1nzt7helf g(r)mf)% ﬁb‘ﬁ?')%r k%’%? QI?’ m rw&'%%’ gﬁy'&itﬁ'&éa?‘gq 16 mg qag é%) Enm] g 34
H 3.96 (m 3eamga- (355d'lfio<nﬁ0pmenyi)7(w[ d, J=7.9 Hz, 1 H 7. 96 (s 1 H 30
LC- M5- DAD- Ek@liorbMekhyh dﬂeﬁylfcﬁ%ropyl}ammo)butan 2-0l hydrochloride (2:1) in
25  15cm?® of dichloromethane are 0.215cm?® of N,N-diisopropylethylamine,
4mg of 4-dimethylaminopyridine, then 6mg of 1-hydroxy-7-
azabenzotriazole  and 74 mg of 1-(3-dimethylaminopropyi)-3-
ethylcarbodiimide hydrochloride. The solution is kept stirring under argon
for 15h at a temperature close to 20°C. The reaction medium is then
30 concentrated under reduced pressure (5 kPa). The residual solid is purified
by flash chromatography over silica (column: 70 g; silica of the type
SuperVarioPrep D40 — Si60 particle size: 15-40 um; eluent: 30%
cyclohexane/70% ethyl acetate). After concentrating the fractions under
reduced- pressure, N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-
35  (trifluoromethyl)phenyl]cyclopropyl}amino)propyl]-6-
[methyl(methylsulfonyl)amino]-1-oxo-2-{1-propylbutyl)isoindoline-3-methyl-
4-carboxamide is obtained in the form of a beige foam.



13.1. 3:
5-Brono-7-trifluoronethyl-2-(1-propyl butyl)- 3, 4-di hydroi soqui nol i nel(21-1)-
one 660 ng of nethyl

[ 2-(2-brono-4-trifluoronethyl phenypet hyl 111- propyl butyl L 35 carbamate are
di ssol ved under an inert atnosphere in 15 cnB of dichloronethane at a
tenperature close to 10C. 575 ng of 4- ginethylaninopyridine are added to
the reaction nixture 1.32 cnB of trifPhoronet hanesul fonic anhydride in

| uti i nB8 o hyd into th
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is conti nuegﬁpgbﬁ%g@pﬁhﬁ?m%@ﬂggqbﬁ%w 851 qutgﬂggﬁa%{g{@ a?e atﬁ%l/gd to the
m xt ure. Thel-campanamiggbydrockloddedhtléd t hen washed successively with 100
cnB of ag0. W@fb‘éﬂ?% tefn?édim BEéWﬂ'?%Wlﬁo‘I\Fedalﬁ'm@mao?ﬁle@tmg@ aifier

sat ur at ea ueo ution o

I um ro ca t bhe.organic
phase is dr| am H?ina c%é@Wﬁ'Pat‘gJ‘XﬁPFﬂ%ﬁc rag;ﬂ‘gl"ﬁ/ @wi&gb%ﬁ e rb%cfé? duged
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et hyl gacet atﬁ‘l%&%@?@l @H&{rgné) conﬁgg?rgfeéﬁﬁq é%aggﬂ%er?%ﬁg&;% (?S/éﬁ ; né er
reduced pr eg5WPa)( FheRedidub 18 trtgrated with 5 cm” of diisopropyl ether, the solid
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qU|noI| | ow oil - 0.87
(t, J=7. 1 Hzcl0$ 19 2Q°CL53981mg of (W (15,24)- 1-(2.2- f{lﬂﬁm@bﬁwz YEFgXY "3.05 (t,

J=6.6 hz, [Bﬂ(trﬁluﬂ)?orﬁbthyi}) ﬁeﬁddée}oér&;ﬁynénﬁﬁo)(omaapﬂ]—ﬁsi) 8.15 (broad s, 1 H

gog, (1b£1 7- ‘fmeﬁfl‘ld(ﬂ‘%%szV@nﬁ EHQ'BO ﬁﬂr%?}ﬁ?}fyﬁ'foﬁd%”%t@??%ydrm so_

qui nol i ne- 5-LaaAXxHhide h?dd)dhl‘ﬁrrd@duceﬂhmrocblsﬂdearg ohdginadtiertherfatrare cl ose
to 20C, |nto at Lee Cpecked flask that is stirred and purged using carbon

monoxi dé>ar @0l
of 5- br ono- 7--trNMI%|Dﬂ(ﬁﬁe®JW1(m (15 [:ﬂr)deb(@t, 15 65 Wzdilhg i ot -98du® hdMne- 25

1(2H) - one, 1169[ Qﬁéﬁzﬁﬂgﬁ ? o 58 fie gmd)cmézqfs WHyso% &, o5 6f)
t t L t at
Dot 65 1y 013,61 i(Bhary FhRCKp a5 afri'a“geh& 139 30 e .@%f@aﬁ?ﬁﬁ 2
carbon nonox ge BW%B%W@M)MO gheat ed At, aa&enﬁmnmmmow)to 100C

for 6 h. The reac t IS, CO, n t 0 usi ng
a rot ar?oevﬁaﬁs‘gt%é?@ng]ﬁ) fégdged pfégg%r(gf’?_gcﬁég 6@'&@ f%e5| %f‘? 't aken up
| n 50 cnB of} ey Hzades #f)es 8Thed, piH=i Z3d =z al ﬁdﬂy@m%(bmaﬂimoﬂmn’i) gdr oxi de
(pH > 10). t t nd separated. The aqueous phase is
acidified, \&H aéy%t ﬁﬁﬁg %rﬁ&gﬁgl\ge ut| on of hydrochloric acid (pH =
2), then exte atCadSADAR- EDSE)T{!VI@H]’eﬁHW‘ &bkt ate. The organic 35 phase is
dried over rnmg LUII’Q:)S@J” fate and concentrated using a rotary evaporator

under reduced pressure (5 kPa). 336 ng of 7-trifluoronethyl-1-
0x0- 2- (25propyl butyl)-1 , 2, 3, 4-tetrahydroi soqui nol i ne-5-carboxylic acid are

obtai ned in gngnpR 120f an anor phous whitish solid.

12.1 Base N-[(1S,2R)-1~(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-
(trifluoromethyl)phenyl]cyclopropyllamino)propyl]-6-
30 [methyl(methylsulfonyl)amino]-1-oxo-2-(1-propylbutyl)isoindoline-4-
carboxamide
12.1.1: 6-[Methyl{methylsulfonyl)amino]-1-oxo-2-(1-propylbutyl)isoindoline-
4-carboxylic acid |
In a single-necked flask, 267 mg of methy! B-
35  [methyl(methylsulfonyl)amino]-1-oxo-2-(1-propylbutyl)isoindoline-4-
carboxylate, obtained in Example 17.1.5 after separation by column
chromatography, are dissolved in 7 cm® of dioxane and 1.68 cm® of a 1M
solution of sodium hydroxide is added. The reaction mixture is heated for



66 - NVR 0.87(t, J=7.3 Hz, 6 H 1.15- 1.31 (m 4 H 1.41 (m 2 H 1.53
2 H 3.36 (broad s, 4 H 4.66 (m 1 H 8.23 (d, J=2.2 Hz, 1 H) 8.32 (d,

=2.2 Hz, 1 H 13.60 (broad unresolved m 1 H LC M5-DAD-ELSD: [MtH + i z
= 358, [MH- mz =356 5 13.1.5:N-[ (1S, 2R) - 1- (3, 5-di fl uorobenzyl y2-hyd
roxy-3-({1-[3-(trifluo ro_

nmet hyl ) phenyl ] cycl opropyl } am no) propy142 7~tri fl uoronet hyl- 1- oxo- 2- ( 1-
propyl butyl)-1, 2, 3, 4-tetrahydroi soqui nol i ne-5-car boxam de Added, under an
argon at nospbenia atadieaiparatuearettat vicieity 668 G.of IE0Gadkion TUXKIE 5 thenon of 150
my of 7-trifluor hyl-.1- -2-(1- B rdduced pressure
t et rahydr oi %ﬁ?ﬁ %?%q'n}élo gﬂy@%)régoégfql%Pgt%%b?%ﬁ%%)(g%fﬁ%:% %Cr?l oig t l|ane are
0.30 cnB of (AkRaliTheopsidpyl selissdakenup 5 48 cBF -kt b?raﬂ'i' gem di ne and
200 ny of (gf{dﬁs’%m-g-@mepo-rﬂé( (ol prvadcopheBpddatdd (dr Jctdifidd wsing_
met hyl ) phenyl Jcy Fopr opyl I am no) but an- 2- ol hydrochlorj ; of 15
1- hydr oxy- 71 aéz@[ﬁg@féﬂmweé‘uﬁrwl%@@ YS‘FOQ_LEY'I §6)|8f' t%‘i&ﬁ%@r@ﬁ@%r&%ﬁ 3-
et hyl car bodid frbgedhwilh eClte of @e.crihef dichldromethanek fte stgania pligsmifer ar gon
for 3 hat gt erature close to 20C [ j ' f& Washed
successi vel ﬂﬁﬁgﬁerzéoe?@t@te i“sthg ?é@%ﬁg? g?écg%g&rzlgﬂj gﬁggg@g graetts grgﬂt ed
aqueous sol (& kpr).of 95Timm chladri dé-[Metbylongtyisifgnrsemingl-3PXge At ed,
dried then co der, KiRahe fdeof #dettienl sol i d
is purified pﬁ%%mg@g@ﬁgg%?ggéaggﬁ%gvﬁﬁéﬁjégg{r(%coII amm: 30 g; silica of
the typeo Sephd.VarioPrep D40 - SI60 particle size. 15-40 pm eluent: 90%
cycl ohexane/.lor‘%{wﬁ;mégs ,gtf?.@) Hz A ;%;1.1:@m¢ntm)a1.ﬂ6g1.m¢mr, tad) 3.0Ms(sunder

2 :

| G~ 1

reduced pressure, of N-[(1 R) -1 (.3, 53

25di f | uor ob8rzy B 23R Wkgd(%l r#‘ 1Tbr &k A3 [Sﬁ'el’zlyi-ﬂ gygc o(gfopyl L a
m  no) propyll=ZAHEf1 H@.08%dhy £-212 ¢io-12H) 12.6-140dyerybuogd iniesalved 4-tetra
hyd ro_ iso Ui{]ﬂM ne- 5-carboxam de are obtained in the formof a colorless
oil. 13.2: I [(1 S, 2R -1-(3,5-d iquorobenzyI)-Z-h%/d

r oxy- 3- {§ 1- p3- (C+NMSDADELSD: [M+H]}+ m/z = 383; [M-H}- m/z = 38

30nethyppheqyaﬁ%pgggéqulIanino)propyl]-?-trifluoronethyl-l - 0X0- 2- (1-
propyl butyl)-1,2, 3,74-tetrahydroi soqui nol i ne-5-carboxam de hydrochl ori de The
oil obtained in step 13.1 is then dissolved in 5 cnB of ethyl ether. 1 cnB

of a 1N sol ybi pp: AljdBYduREH &F isbg@e bEmbspratrbydndetthatempheture dase ¢

net hanol , are _ added, i.le stirrin 4_Ahesreaction
mxture is ?@@o?fb@n%‘?\qg?% 358r@ﬂggséhﬂmﬁﬁ%§m%@¥@y@ésurSQJ{)ESL- Iga). The
resi dueghs (1igropabesi)isoiftclifeertambxia sapd opyd ¢88eng Ohel 55&'3{’orned is
filtered, then dr) upder i &_pressure at a tenperature close to
20C. 249 ng%‘ﬂ'”ﬂp‘{’ﬁS'é{,@l%@@@)??gf@ f?’f_l u o robe nzyl . L

y2- hydroxy-3le{dro{r@tk@ﬂ)phbmt}q:ynmrnpylja_mmo)tmtan-Zol hydrochioride (2:1) in

phenyl ] cycl ory gRy! faaﬁicﬁg}&hegﬂrﬂe- Zrd lousr Poin® ao N2i{diisopapyldintlgdine , 2, 3, 4-

- 0

of & whi 1o SoMmpd. OiR-dOTEYETIQR Oy 9 ob ¥ (o 9-gh TRyt 1 1% T
- 1.69 68 azabenzotriazole and 94 mg of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride. The solution is kept stirring under argon
for 15 h at a temperature close to 20°C. The reaction medium is then
concentrated under reduced pressure (5 kPa). The residual solid is purified
by flash chromatography over silica (column: 70 g; silica of the type
30 SuperVarioPrep D40 — Si60 particle size: 15-40 ym; eluent: 30%
cyclohexane/70% ethyl acetate). After concentrating the fractions under
reduced pressure, N-[(1S,2R)-1-(3,5-d ifluorobenzyl)-2-hydroxy-3-({1-[3-
(trifluoromethyl)phenyl]cyclopropyl}amino)propy[]-ﬁ—
[methyl(methylsulfony!)amino}-1-oxo-2-(1 -propylbutyl)iscindoline-4-
35  carboxamide is obtained in the form of a beige foam.

12.2: Salt N-[(1S,2R)-1 ~(3,5-difluorobenzyl}-2-hydroxy-3-({1-[3-
(trif!uoromethyl)phenyl]cyclopropyl}amino)propyl]-G-



512 H) 2.42 - 2.71 (partially masked m 2 H 2.80 (m 1 H 3
(partially masked m 5 H 3.84 (m 1 H 4.12 (m 1 H 4.64 (m
(broad d, J=6.2 Hz, 1 H 6.98 (m 2 H 7.09 (tt, J=9.5, 2.0 Hz

d

, 1 7.41
(d, J=1.0 Hz, 1 H) 7.66 (broad t, J=7.9 Hz, 1 H 7.76 (broad d, J=I7_|?9 Hz, 1
H 7.90 (broad d, J=7.9 Hz, 1 H 7.99 (broad s, 1 H 8.17 (d, J=1.0 Hz, 1
H) 108.48 (d, J=8.8 Hz, 1 H) 9.35 (bro gﬂm 1 H 9.67 (broad m 1 H
LC- M5- DAD- ELSD: [ M+1-1]-1- mlz = 740; ? 1-11- mz = 738 M = 196C Exanpl e

14: 15 14. 1. B N-T (1S 2R)-1-. - .
,5-di f | uor oé@ﬁ@fﬁ(f@92[‘&J?@F%é@)?éﬂ'é@ih‘é’?‘?“@ff*f'ﬁ”ﬁ’gé’ putyisoindoline-4-
ge:)%:ogllpgﬁ?;lakm@mmd)xpgitdcﬂtdriuig)(ﬁ’;‘dm 1] - 7|— [ (et hst | sul fonyl ) am no] - 1- oxo2- (

- - 2y - A Y . i =B ) 3
121 0 7L RS AT A A oSSR A Eroe SRR o o2 et s
20hydr oi soquithepluien 5f badisskiariccacid itethyb ethgroihepet ag of methanol, are -
R R AT

| ne- 9- i.ssol ve .

a tenper at urr@eqf@ﬁBQ'e‘St @d(g‘ﬁé%"%? iﬁ/"c ﬁ@aqp%"ﬂ’ﬁu%b%SBIEg%%f%?? gtﬁﬁ%r%ggédioﬁ%ne «
hydr oxi de angdaddeducddredsuee r(BaE)0mhel wsitue isstriemted véth & aehpér at ur e

25 close t 0C f 3 in. Th i e .. i i I Fag
s concent r SBTPELVHF DRbeDe il OhBRALE g RHA BRI flfer ABpsbRGE X 1
et Egrtan_d 2@resdref atnat lemparatuse ddase 60 12ECr me ebMal(heZRIAH(Eh-
nt at on, 4 i idified with

sol uti oﬁibof %@%ﬁ%@%@%_h%%?_%gL %:_3 Iof_I gi cm : rorzrefﬂgngf a?ezgdggge?gst he
30mi xture, \K,filfl(elﬁ_rqrget@bfl)?h@W']PM@'OEFQPYB’@”H“Q)E‘Wﬁaﬁ'Ure close to 20C. The
ot 5 bt 0 A e ade ot a2 g of T
Rmet hyl sul f SRYPPRIHARAY iOQ%{ﬁezaf -?{Péﬁg}?‘aﬁay“? ﬁ'\el%g&u‘%r%wﬁré? rgg 'O]:j r7;)i so
8ui890I(it ne:]5-7ocaNhHﬂZR:de.i86 (a,fc\il ¢ 7.8 HihtGaHNdd06-n.85hénS 62 )o?.74 (powtEh .2.85 NVR

: =7, Z, . Ay ; o
oH): 3. 08 (5(?83 ‘;1‘2.5%30'(8n'5212?}d*;1’23359'311§p2‘?"§ {@ayfﬁ?o#aiﬁzgsg%mszﬁtﬁ,aﬁ gl(ﬁnm
1W 7.87 (d,3.962m0 f) 4Kt (m, 98H)d4.22=tmo ) %?ﬂ;(sg.%kﬂ)(%%a@r@? 1H) ;
T e v Y
oro benoyl Y27y Mz S BEB(E. P Qerel LNl (@ F=F O vl > ¢ T
gmetl hypphen?d + oyE Hepn ¢hyoy bl aai ne))RE.BoYd] J ZRBeihyl dhbfdntrpadimo] H)- oxo-

-(1 - pr28py é)gé¥t|3|)oa%in% T%Hé}-tet r ahydr oi soqui nol i ne- 5- car bOxam de

o LC-MS-DAD-ELSD: [M+H]+ m/z = 765; [M-H]- m/z = 763

e MP=194°C

Example 13:

25
13.1: Base N-[(1S,2R)-1-(3,5-difluorobenzyl}-2-hydroxy-3-({1-[3-(triflucro-
methy!)phenyl]cyclopropyf}amino)propyl}-7-trifluoromethyl-1 -0x0-2-(1-
propylbuty!)-1,2,3,4-tetrahydroisoquinoline-5-carboxamide
13.1.1: N-[2-(2-bromo-4-trifluoromethylphenyl)ethylheptan-4-amine

30 Added to a suspension of 1 g of 2-bromo-4-trifluoromethylphenethylamine
hydrocloride in 25 cm? of dichloroethane and under an inert atmosphere is
0.5 cm?® of triethylamine. After stirring for 30 min at a temperature close to
20°C, 5 cm® of distilled water are added and the stirring is continued for
30 min. The two phases are separated and the organic phase is dried.

35 Added to the solution obtained are successively 375 mg of 4-heptanone
and 970 mg of sodium triacetoxyborohydride. The reaction mixture is
stirred for 15 h at a temperature close to 20°C. 20 em® of a saturated
solution of sodium hydrogen carbonate are then added to the reaction



Added to a solution of 185 ng of (2R 3S)-3-amno 4 (3,5-difluorophenyl)-1-
({143-(trifluoronethyl)Phenyl]cycl opropyl | am no) but an-2- 01hydr ochl ori de
(2:1), 150 ng of 7-[(nethyl sul fonyl)am nol-1-oxo-2-(1-propylbutyl)-1, 2,3, 4-
10 tetrahydroi soqui noline-5-carboxYlic acid and 0.176 cnB of triethylam ne
in 1.6 cnB of anhydrous di nethylformam de are 64 ng of 1-hydroxy-7-
azabenzotriazole then 90 ng of 1-(3- dlgﬁthylaninopropyl)-3-

et hyl car bodi i mi de hydrochl oride. The sol'ution is kept stirring for 24 h at

a_tenper at ur 8’119‘?% e OEQQa%C ﬁﬂascé%? é&%nﬁ"%p%?at%ﬂﬁrd?ﬁ thd Q&ﬁhe@ﬁ@t at e are

15 added to reac ecant anic p
washed with mmsentsemwasr@ﬁtwee@lvalquréﬂuéwm *fi distilisd V&%%ﬁﬂdrﬂ%ﬁmon de

five lots ofgs éap ﬂrﬁat% $ e of?sQ)dﬁim?l Blorkft %@t&@aﬁl@%@éé i§ Qi itRan of
i

sodi um chl or1 over anhydrous m m sul fat filtered and
concent r at eopomeawwéistsslmaé@t%a%r&faﬁ?rég@@r EECT SHRIFSSUFRd 5B dual | 20

sol utions(arpyeg f cmn@;) (2:153rémbrc]efrﬁmotdmgmgtph@npﬁéth?nhéﬁtaﬂa -gmile 4063 pm
silica. The silic 75 cnB of ethyl acetate. The

filtrate is ﬂ'@@ﬁt"g%eegjr@oosfcﬁgfﬂgggs%ﬂ' er reduced pressure (5 kPa). 300 ng
of N[ (1S, 2R)~ 1NMRS0 dBf(hru@r}dbeﬂﬁy(h) _@HNYB5 (broad s, 1 H) 2.44 (m, 1 H) 2.75

r oxy- 3- ({14 tyd
cycl opropyl | eirﬁI n%} ;éja%%‘b?ny?ﬁ% f%i—gl 59 ( 1 81’I (l)-lkzo 12H)( 1 08 de
25butyl) -1, 2=8.4, @tHZaH }BEQddudﬂ%DlHié BHEar bOxam de are obtai ned in the

t
form of ;8 d| JecblvssehDlEESDY Lﬁ]pﬁwgergsgm 2: Salt N[(1 S,2R)-1-(3,5-d
|quoro%enzyI) 2-hyd roxy-3-({113-(trifluoro_

met hyl ) phenyl ] cycl oProPyl } am no) Propyl ] - 7- Rret hyl sul f onyl ) am no] - 1- oxo-

302-0 -pr opyi:bwyl )Mthal 3{SA(Z-btdrﬁbyldfrmUBﬂﬂnleﬂhgilplheeyﬁethgm(bépmpyidaty[)

hydr ochl ori de i 300 ng of N-[(1 S,2R)-1-(3, 5-d ifl uo robenzyl)-2-hyd
roxy-3-({1- [°§ EE"PP uo ro

met hyl ) phenyf0cygl ofrighH(2-andmo)Priipidmathy(nhenil)etbhylheptapdnamile inoxo2- ( 1-
propyl bytyl) r Oz [ sivtn

i ool vad i 1o & bRFIA ARSIl SEPERTIRRLER 4 o
of a 4N soI WErppnale Qf?d$ttffﬁﬂ ghger Qaliﬂeﬁrﬁtmo@i?ﬁﬁ@ Ak al§FRETARITE &0 sif'ﬁr ring at

a termeratur\m:m 2&C5°(15h60ﬂ9®ﬁ13| il memw@hmﬁﬂ@rrﬁaﬁeaﬁ@s]ntra@@c@plam—l s

\_Naggefi \é\ﬂttg re ?la?lh f % On(z)fg(ljl Y ?Rg e acpgrﬁ nal&?urgrllsegrougﬂ?r vacuum

N-[ (1S, 2R) Telox Dver f1|5u0r’mbennwlluh%e?mehgda[omysépa(r{aibd by filtration and the

éﬁeg }1;: l“?gﬁ@%&%'%@'&%ﬂﬁé e%yﬁ% fﬁBraogé’tahg Q@%r‘éﬁ&rp&%&%{ feduce: eiPdresr%wgo
qui nol i ne- 5{b&Re)xahe desitlyalratisl purlf@@l imfl|1r)?ifiaﬁéh6b@@|ﬂ1étﬂcﬂrp lB6lus$iBEm of a 5

whi wd 0 o 2 2
o I6:E3e(PnO 1&; @%(& 3?/ '@t@ﬁ"%@et&feo%ha ddoyt %yéloﬁgxér@ a]5 E'Pueni? $ﬁe,(m3 8?)

f
(m 1H); 4. PIIERWE nha;se 8. gn(t?ﬁncm}rat@% D%l%ééd“‘rwg fH5° a@/ 9 R%%\ 7.18
(ft, J=2.0 Qﬁ@j rébdﬂ?ed suré- (B&kHH ,ln@)r@erﬁohﬁsulﬂ-hﬂ%@n@%f(rhéﬁ?d[z (2- J = 7 5

839" (bibna Homp=h b an?tﬂ@we bRy i eastahae bde Bty o oy
(s, 1H) LCaMBIOAEsELSD: [MrH: niz 765, [MH: nz 763 15 Exarrple 15:
- NMR: 0.84 (t, J=7.3 Hz, 6 H) 1.17 (m, 4 H) 1.27 - 1.50 (m, 4 H) 3.02 (m,
2 H)3.20 (m, 2 H) 3.63 (s, 3 H) 3.86 (m, 0.34 H) 3.96 (m, 0.66 H) 7.57 (m,
1H)7.72 (d, J=7.9 Hz, 1 H) 7.96 (s, 1 H)
30+ LC-MS-DAD-ELSD: [M+H]+ miz = 424

13.1.3: 5-Bromo-7-trifluoromethyi-2-(1-propylbutyl)-3,4-dihydroisoquinoline-

1(2H)-one

660 mg of methyl [2-(2-bromo-4-trifluoromethylphenyl)ethy!](1-propylbutyl)
35 carbamate are dissolved under an inert atmosphere in 15cm® of

dichloromethane at a temperature close to 10°C. 575mg of 4-

dimethylaminopyridine are added to the reaction mixture. 1.32 cm?® of

trifluoromethanesulfonic anhydride in solution in 2cm® of anhydrous



N[(1 S 2R -1-(3,5-d ifluorobenzyl)-2-hydroxy-3-({143-(trifluoronethyl) _
phenyl ] cycl opr opyl } am no) propyl] - 7- (2- oxazol y1) - 1- oxo- 2- ( 1- propyl butyl) -

1, 2, 3, 4-tetrahydroi soqui nol i ne-5-carboxam de hydrochloride (1:1) 20

15. 1: Met hyl 7- br onp- 1- oxo- 2- ( 1- propyl butyl)-1, 2, 3, 4-t et rahydr oi so_

qui nol i ne-5-carboxyl ate Added to a solution of 0.87 cnB of N-butyl nitrite
in 65 cnB of acetonitrile, at a tenperature close to OC, are 1.26 g of
cupric brom

7- ami no- 1- 09%.%@%%%&%%%%%5@%%% LSS reBciSH WhikRe %vet- 5 niinOfrnet hyl

1, 2, 3, 4- t et redufionoinsdure; isoiképteﬁiﬁpimrf%i@Iha@teaoﬁeﬁmﬂl’@@d% ictpseotoc 48 o f
acetonitril gni.s.3 (AR Ssdeflith
t enper at ur eﬁglci%esﬁ%ggg%?ggogdg%f?%%fsr&v%{&grdﬁ%s _adderg)d?%bé;rﬁgarﬁggg%t %% nmedi um
and the preéfged 4o dhe Jeasliaremegiume This SIHERG S WONHNYER @fo%@"?ﬁ" Nens of
acetoni tg '( |5§E Fg%@ ﬁtﬁcfﬁr'tblrc%(rhémq@nbgaré?gg@aggarﬁ?mk%rflrmtsagtammpma%@au;:rgd f

ressure a n take 0 cnB. ace a cnB o
a/ater. The Q?@%’?‘FP@ %ﬁ&s@’aisgeagﬁl&%’?éﬁye%yﬁgdilﬁﬁsF’ﬁ]stRgal @t@ﬂogc?%qjésnﬁ of a
2N aqueous SQ!uubh@ﬂhqﬁrdmﬁltb’rthdidi@ePd Zacird’ of afsattﬁatezquuﬁomoéwticandf 50 crrB35
of a saturated agueous so i i C i.de i frRgnesi um
sul fat e, ufi PP 'ng%byr#o%%hc(g%{bgﬁ?tgd lﬁggﬂdﬁﬁﬁeg&&%ﬂ#{gePhgée%ﬁgegﬁgg essure (5
kPa). The reshcrrdtated |using di sdaiyvechpana®r siglepfreduesd oresrddadkPadnen

urifi b i AT YERG agr I; lines . ilig@apbicl e si ze:
25- 40 gfrino gﬁhéﬁ't%?"_’%@m he ﬁgn@?ﬁﬁ%}?}é}t%% iﬁg’ gicl:tg%g‘gm.rgg?h %Q%oebéléd%t ?aSi ng the
- 70 - fracbpdiste siradc-4 éﬂte@'“&ﬂ@@h’g&thﬂ?ﬁ@ﬂ eﬁ?}ﬁ’@lﬁ’ ?Y%?Bwnf 0x0- 2- (1-
fL op]yl but yfl)rhé, 3H?arﬁc t@?és@hx&ﬁr@jr%@ggml imﬂeE-a;e@mbedybm?um 5 ddfteni nggl) in

e formo ellTow, oil_. : . fro 0y ; ;
from 2. 38 tégg?{‘% 8 ( p%qugp%—t%@q{g&%myﬁ—%‘i;-prfpg]:pjﬂpé,FS{lr_sl?Iy@é‘%(@( m 1H):
from 3. 03 t quBioBAe{1(@H%bhe afe obtateDinttbe Jord0of aysked oty 2H); 3.89 (m 1H);
4.16 1H); 1K)+ 5. | | sv i H8 - 2H) ;
710 (Bibad 1 R {3 BHFAORE HHfe g <%592=H?;;%"~°’H§@ 1y,
7.74 (m 2HZH7385 (td J=5.6Hz, 2 Wy 3421 &®0 Haordbd 45414 1410815, 1h);

849 (m 2H)y 9442 .19.80 (broad m 1H) LC MS- DAD- ELSD:
[I\/H—I]:( mZHg%rgggg,égng?(moaa%l,WH) o555 I\/E%hyl

eak), [2MtNa] : m 8
7- (2- oxazol §1 ) -h@@ﬁﬁ)@sfpzdb@ﬂ%trg/f)—_ ég% 3,4-tetra hydroiso_ qu
i nol i ne-5-ca rboxyl ate 15Added to a solution of 0.89 of nethyl
7-bromo-1-0xQ-.2: (1-p vl but vl ) - : ~ :
1,2,3, 4% et ?gﬂy‘&r oi SZ%Fle?rqrﬁ%a"glflé’P(Bb%(gﬂ"Bfoé)yit%u%l)é%gtﬁ‘te&a(f)'%%rr%s,o"under an
argon at nosphienbneb-earbexpieratidir e cl ose to 20C are 308 ng of

tetrakis(trj L I [ °C_ i t -
2-(tri-nbut Lrﬁ&%gééé;%%gﬁé&?‘dﬁzgr%? t ?%H_?éné%%u%&? szohgé I(ral%) g hrﬁgc in a
20 ni cr owavBeckashilasiy thes iswlimedand preged BFNOLGEPeR AN YL it ur e

close to 20 Thesfﬁaﬁ]bmﬂifrm%memy@zqqrrﬁ@gylbatw}ds,uomﬁymmumwae— reduced
pressure (5 kPa). The _resjidue.is I_g&ken H'F yO% CnBrfﬁf dhchld%rorret hfane and
purifi &b by 16NN T8 % 0gF Aimetiniiermanide a0 Gcanul: Wak: ¢°aBlef! cal
silica of BRo@BulYpscaald, | 22BnRj 28 pdséQinpniodelajeds m@0sh ipapadinel 10%
ethyl 25 acetate thep 100%eth cetat e) . Af . cone ratd
fractions uﬂﬂpetF&er g%ggdngpﬁrm%y *@E%bﬁ’é%oifh%{eﬁétloq‘ ARG € Bt
7- ( 2- oxazol tdLa-chrimorornpkider byphyblingt $hien it is heated at a temperature close to
1,2,3,4-tet I 8@quhnol ine-5- v | bt ajHedconddMBatdy 89 (t, J
= 75 o, Colfe IS Y ROl Ran RIRGY bR 285 R o e Y from
3.25 t ® (. 40sipaa rotany gvap@kial undermpduced prassurg {5 kfa) 4Tl residue is

taken up in 50 cm® of ethyl acetate. The pH is alcalinized with 1M sodium

hydroxide (pH > 10). The two phases are decanted and separated. The

aqueous phase is acidified, while stirring, with a 5M solution of hydrochloric

acid (pH =2), then extracted with 30 cm® of ethyl acetate. The organic

35 phase is dried over magnesium sulfate and concentrated using a rotary

evaporator under reduced pressure {5 kPa). 336 mg of 7-trifluoromethyl-1-

oxo-2-{1-propylbutyl}-1,2,3 4-tetrahydroisoquinoline-5-carboxylic acid are

obtained in the form of an amorphous whitish solid.



30(m 1H); 7.43 (s, 1H); 8.29 (s, 1H); 8.53 (d, J = 2.0 Hz, 1H); 8.68 (d, J
= 2.0 Hz, 1H LC M5-DAD-ELSD: [MtH]: mz 371 (base peak); [2MtH: mz 741,
[2MtNar: mlz 763 35The preparation of 2-(tri-n-butyl stannyl)oxazole is
described in international patent application WO 2006/ 099352. - 71 -
5-carboxylic acid 320 ng of nethyl T

7-(2- oxazol yl ] - 1-oxo- 2- (1-propyl butyl)=- i 2,3,4-tetrahydro_

i soqui nol i ne- 5¢; atg,ar | Med f
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concentrate s und uced press e (5 kP%)5 2.5 cnB of a 1IN
aqueous sol 0t i drrMF-DifrtdeHP dMdladng, = 880 o[ F&f M@ TRP8r omet hane and 20 cnB
of watergare added to the residue obtained. After decanting, the 10organic
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silica of the type: SuperVarioPrep D40 - SI60 particle size: 15-40 pym;
eluent: 90% cyclohexane/10% ethyl acetate). After concentrating the
fractions under reduced pressure, 238mg of N-[(15,2R)-1-(3,5-
25  difluorobenzyl)-2-hydroxy-3-({1-[3-(trifluoromethyl)phenyllcyclopropyl}_
amino)propyl]-7-trifluoromethyl-1-oxo-2-(1-propylbutyl)-1,2,3,4-tetrahydro_
isoquinoline-5-carboxamide are obtained in the form of a colorless oil.

13.2: Salt N-[(1S,2R)-1-(3,5-diflucrobenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
30 methyl)phenyl]cyclopropyllamino)propyl]-7-trifluoromethyl-1-ox0-2-(1-
propylbutyl)-1,2,3,4-tetrahydroisoquinoline-5-carboxamide hydrochtoride
The oil obtained in step 13.1 is then dissolved in 5 cm® of ethyl ether. 1 cm®
of a 1N solution of hydrochioric acid in ethyl ether, then 1 cm® of methanol,
are added, while stirring, at a temperature of 20°C. The reaction mixture is
35  concentrated to dryness under reduced pressure (5 kPa). The residue is
triturated with 10 cm?® of diisopropyl ether, the solid formed is filtered, then
dried under atmospheric pressure at a temperature close to 20°C. 249 mg
of  N-{(18,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-(trifluoromethy!)_



35 saturated aqueous solution of sodiumchloride, dried over anhydrous
magnesi um sul fate, filtered and concentrated to dryness under reduced
pressure (5 kPa). The residual solution (around 3 cnB) is filtered through
a pellet of 15 g of 40-63 pmsilica. The silica pellet is washed with 40
cnB of - 72 - ethyl acetate. The fiLtézte is concentrated to dryness under
reduced pressure (5 kPa). 255 ng is ob |ned of a white powder which is

di ssolved in, 10
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20C. The 5 teiastydovisaduinaiire- 5rce¢b@(arardeshyd7n@hlgﬂd@|@liet &Péa'f‘%df'inlf
washed vmthfé P#@%@@f é)gdan of isopropyl ether and dried under vacuum at
a tenperature o

N-[ (1S, 2R) - - (HMR: o@BﬁL@xdggﬁzly}Zi)?l H) HY&F dley 303 g3 H) 1.11 - 1.69 (m,
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LC- MB- DAD- ELSIj-CfNW nADTﬁLzS%EM”f Mz = r#’b %g” hBVER a%r%e 16: 16. 1 Base
N-[ (1S, 2R) - 1- (Rip ®1detc | uorobenzyl )-2-hyd roxy-3-({1-[3-(trifl uoro_
met hypphenyl ] cycl opr opyl | am no) propy1] - 7- ( 3- cyanophenyl) - 1- oxo- 2- ( 1-
propyl butyl)-1, 2, 3, 44etr ahydr oi soqui nol i ne-5-car boxam de 2516.1.1: Met hyl
7-(3- cyanopwwxo- 2-(1-propyl butyl)-1,2,3,4-tetra_

hydr oi s gw nol 1 ne-5- carboxyl ate Added to a solution of 0.3 g of nethyl

7- br omo=1- oxo- 2- (1- pr

| butyl) - .
1,2, 3, 4-tet ﬂdh‘ydB@'seogB' ho12 ez53édﬁﬁb\éﬁwpaﬁ@'}%‘hgd@’%yn%({af[g’dirg!%ﬁ’ﬁ%—and 1.8
cnB of wat er, gﬂg ﬁhé : ieb:wpel}ﬁﬂrm%ﬁpﬁdbyﬂoﬁ[ mwlw%ﬂmanﬂn@]wmm 30

bi car bonat e. I'on _medi um nder .. an ar gon
at nospher e, QtHeWOPY]PUFb@ b2, %469%13%8%%51031%?%’?%%58%%‘ ng of
tetrakis(triqaheny phqs[@mbmmfdng%mm(ﬂx‘eoqu prﬂipglbutyk):mﬂé fidetiaat ed at
150C i n a m . crowave.oven %rcﬁftéo m. nuFL’x-gj cooled to a tenperature close to

20C and?¥i | FWAEISOGHOler XYUC GFY%d over anhydrous magnesi um sul fate 35
then filter @ gdofehetiyl tf{riathylsalfanyilaningl-boxeid-{lcarapytbutyE1abddr bed

residue i Ss?‘%t:ré:@&& gﬁy E{?E-?%S%Hr%&l%% RIS ORMRT wﬁ‘l(b'SCém:( ePHieNBhe HE O;

spheri cal e sl ze: ._el ent 80%
hept ane/ 20/ & tenparatcetcinse ’lohg@n C603/<2H“é‘fbt aha/! JN)%?%?W SE@'PQ@E)SO Kt er
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concentrated to dryness under reduced pressure (5 kPa). 20 cm® of ethyl
ether and 20 cm® of water are added to the residue obtained. After
decantation, the aqueous phase is acidified with 2 cm® of a 2N aqueous
solution of hydrochloric acid. 50 cm?® of dichloromethane are added to the

30 mixture, which is stired for 1h at a temperature close to 20°C. The
precipitate is filtered, washed with two lots of 10 cm® of water then fwo lots
of 10 cm® of dichloromethane and dried under vacuum. 0.42¢g of 7-
[(methyisulfonyl)amino]-1-oxo-2-(1-propylbutyl)-1,2 .3,4-tetrahydroiso_
quinoline-5-carboxylic acid is obtained in the form of a powder.

35 « NMR: 0.87 (t, J=7.5 Hz, 6H); from 1.12 to 1.30 (m, 4H); 1.39 {m, 2H);
1.51 (m, 2H); 3.00 (s, 3H); 3.19 (m, 2H); 3.29 (partially masked m, 2H);
4.63 (m, 1H); 7.87 (d, J=2.0 Hz, 1H); 7.98 (d, J=2.0 Hz, 1H); 8.94 (broad s,
1H): 13.3 (broad unresolved m, 1H)



obtained in the formof an orange oil NVR  0.89 (t =
: - 0. , J =7.5 Hz, 6H); fro
%.1_2to 1.32 (m 41-1); 1.41 (m 2H); 51.54 (m 2H); 3.27 (t, J :6!_?) Hz "
I_IZI—I), 3.37 (t, J =6.0 Hz, 2H); 3.90 (s, 3H; 4.70 (m 1H,; 7.70 (t, J = 7.5
, 1H); 7.89 (broad d, J = 7.5 Hz, 1H); 8.09 (broad d, J = 7.5 Hz, 1H);

8.24 (broad s, 1H); 8.29 (d, J = 2.0 Hz, 1H); 8.41 (d, =
, J=2.0Hz, 1
LC- M5- DAD-ELSD: [M+H]: nfz 405 (base- p@%{k’; [ 2M+H] : (n12 809 10 K

16. 1. 2: 7- ( 3- Cyanophenyl ) - 1- oxo 1- propyl b

aui nol 1 ne. 5-CA BMSDADIEISDA Y o2 BRI iz 3B (. AP 20—
7-(3- Q/anopg Qgéé %k)oxo 2-(1-ProPyl butyl)-1, 2, 3, 4-

t et rahydr oi soqui I'ne- 5- car boxyl ate are di ssol ved in 2 cnB of dioxane at a

15 tenperature close to 20C. 0.6 cnB of a 1IN a
gueous sol ution of sodiu
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added to the reac’uon medium. After decantation, the organic phase is
washed with 20 cm® of a saturated aqueous solution of ammonium
chloride, five lots of 20 cm® of water, 20 cm® of saturated aqueous solution
of sodium chloride, then dried over anhydrous magnesium sulfate, filtered
and concentrated to dryness under reduced pressure (5 kPa). The residual
20 solution {(around 3 cm®) is filtered through a pellet of 15 g of 40-63 pm
silica. The silica pellet is washed with 75 cm?® of ethyl acetate. The filtrate is
concentrated to dryness under reduced pressure (5 kPa). 300 mg of N-
[(18,2R)-1-(3,5-diflucrobenzyl )-2-hydroxy-3-({1 -[3-trifluoromethyt)phenyll
cyclopropyl}amino)propyl]—?—[(methylsulfonyl)amino]—1 -oxo-2-(1-propyl_
25 butyl)-1,2,3,4-tetrahydroisoquinoline~5—carboxamide are obtained in the
form of a directly salified white powder.

14.2: Salt N—[(1S,ZR)-‘I-(3,5—diﬂuorobenzyl)-Z—hydroxy—3-({1-[3-(triflu0ro_
methyl)phenyl]cyclopropyl}amino)propy1]~7-[(methyisulfonyl)amino]-1 -0OX0-
30 2-(1-propylbutyl)-1 ,2,3,4—tetrahydroisoquinoline—5—carboxamide
hydrochloride {1:1)
300mg of N-[(1 S,2R)-1-(3,5~diﬂuorobenzyl)-2-hydroxy~3-({1-[3-(triﬂuoro_
methyl)phenyllcyclopropyl}amino)propyll- -7-[(methylsulfonyl)amino}-1-oxo-
2-(1-propylbutyl}-1,2,3 4-tetrahydroisoquinoline-5-carboxamide are
35 dissolved in 10 cm® of ethyl ether at a temperature close to 20°C. 0.4 cm®
of a 4N solution of hydrochioric acid in dioxane is added while stirring at a
temperature of 20°C. The reaction mixture precipitates. The solid is
washed with three lots of 5 cm® of isopropy! ether and dried under vacuum



16.1.3: N[ (1S, 2R)-1- (3, 5-di fl uorobenzyl) - 2-hydroxy-3-({1-[3-(trifluoro_
35net hyl ) phenyl ] cycl opr opyf | am no) propyl] - 7- ( 3- cyanophenyl) - 1- oxo- 2- ( 1-
propyl butyl)-1, 2, 3, 44et r ahydr oi soqui nol i ne-5- car boxam de Added to a
solution of 89 ng of 7-(3-cyanophenyl)-1-o0xo0-2-(1-ProPyl butyl)-

1, 2, 3, 4-t et rahydr oi soqui nol i ne-5-carboxylic acid in 1 cnB of anhydrous -
74 - di met hyl f or mam de and under an ér%%n_ at nosphere are 0.092 cnB of

Cr it o ot 75 Bowasralegts 28, A0 i) R dsd %’%gﬁﬁf%‘ﬁgﬁ.%@%é fje
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the organi cypiasR Wd:erwashed with three lots of 5 cnB of water then with 5
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15-40 pm eUB%@tandZ@% hlEpflhil),eTQ@%CbtJﬂ?ﬁ Heetl b)Y .68Abread éohce_r'ltﬁ 'dh ng the
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di fl uoro enzy H(gt rfl uor orret B%J lZIEI cI 8]{3 opyI L
ani no) pr opyft FO‘id(ds dhophdh 153 47 RQ)adzntlkb)r pﬁf/ B@Ei‘g g dfra_

hydr oi soqUi m]qkiﬁne 5- car boxam de are obtai ned |n the formof a white gum
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[ MFHCOR2H- FI Y
roxy-3-({1-[3-(trifl wuoro

nmet hyl ) hen;k!ﬁéq! qgroPyI I am no) propy11-7- (3- cyanophely1l) - 1- oxo- 2- (1-
propyl but y17=12 Zt et rahydr oi soqui nol i ne-5-car boxam dehydr ochl ori de
25(1:1) 119 nmg of N-[(1 S, 2R)-1-(3,5-d ifl uoro benzyl)-2-hyd roxy-3-({1

-[3-(trifl NprdoRr)-1 (3 5- d|ﬂuorobenzyl) 2- :E%droxg -({1-3- (tnﬂuoromethyl)_

met hyl ) pheny]| | OP 1 -
pr opg;l %ogtylg’/ 95%1%38@5?%3’}}3%@9 f I“:;?/' oA Olgﬁﬁa?’ﬁgg'g%ygfé ép t>§@'ssol ved in

5 cnB of et hyl 3 attbeahydiologioiiheB-eiberbmideoydrbchipdde¢hiipric acid in
ethyl 30ether is added while stirring at a tenperature of 20C. The

preci pitate formed is filtered and dried under vacuum at a tenperature of
35C. g9({rr? OB.M: [ (1R 1- (airﬁprfd))‘l-fdxodbfbptrmyﬁyﬁyl}z%@A-te’ifahydmlso

r oxy- £l yl)

phenyl ] cycl pré@)ﬁ% %aml'lﬁo @%p 1] - 7- (3- cyanopheny gﬁec

butyl)-1, 2, Added & paeion &féh Tﬁm iafdN-bLbA PEGeR "ﬁy@f 6%@@8’1“’”&@{1 1) are
35 obt ai ned 't@n{ﬂt@aﬂ(u?é ni8de %o“b*(t)ealPé’WFiQB ohMRiprie. BRntide, @hbn, brvem 1. 11 to

2. 80 &%5 iZFg miRdRRa A MPT0bd- %&04 %ﬂﬁsﬁﬁeqm- A E@qyﬁ?utgﬁ“) e
(m 1H; 5. *89 % briemahydrohyuinbliess-carboxylate  dissolved in 70 cm®
acetonitrile is introduced. The stirring is continued for 4 h at a temperature
close to 20°C. 30 cm® of water is added to the reaction medium and the
precipitate is filtered. it is washed with two lots of 20 cm?® of acetonitrile.
30 The filtrate is concentrated to dryness under reduced pressure (5 kPa) then
taken up by 250 cm® of ethyl acetate and 50 cm?® of water. The organic
phase is decanted, washed with two lots of 20 cm® of a 2N aqueous
solution of hydrochloric acid, then 50 cm® of water and 50 cm® of a
saturated agueous solution of sodium chloride, dried over magnesium
35 sulfate, filtered and concentrated to dryness under reduced pressure
(5 kPa). The residual oil is dissolved in 5cm® of dichloromethane, then
purified by flash chromatography over silica (column: 200 g; particle size:
15-40 um; eluent: 60% heptane/40% ethyl acetate). After concentrating the



- 75 - 6.95to 7.11 (m 3H); 7.49 (broad s, 1H); from7.55 to 7.79 (m 3H);
7.90 (m 2H); 8.00 (m 2H); 8.13 (broad s, 1H); 8.22 (broad s, 1H); 8.43
(broad d, J = 8.0 Hz, 1H); 9.36 (broad m 1H); 9.72 (broad m 1H)

LC- M5- DAD-ELSD: [MtH: mlz 773; [MH: mz 771 (base peak):

5[ MFHCO2H- 1-1]-: m z 817 Exanple 17: 17.1: Base N-[(1 S,2R)-1-(3,5-d

i f1 uor obenzy1) - 2- hyd roxy 3-({1-[3-(tri{Pl-u oro

10net hyl ) phenyl clo | am no) propy] .- 7- (. 2- 1 2-(1-
pr opy!| butyl)fraft'éc% ’I%Qﬁ{jﬁﬁ‘ o?r§8gweno1 %rge- -ryaﬁwﬂﬁpﬁ&p@io é% Met hyl
7-(2- cyanopfp@asw&utglr)qxzs?zlr {etrapyamysduttivdinels-2atokylads r are obtalned in
hydr oi SOqUI car xYI ateé Added to a solution of 0.4 g of nethyl

7- brono- 1- o}%e 5(f)r}fnlofp? X%Iﬂ yl)- 15

1, 2, 3, 4- t et rahy BRI @@@u(molﬁH)e-fﬁmca*r Hoxipl At7® (m, BH)% frome 9B8dicoXdfe and 2.5
cng _of wat er(pa]ﬁtallf‘n% ?BSrnﬁ‘tﬂ—qdfzcé@@ﬁt 2@91 ﬁ‘f%—ﬁgﬁorﬁ% 08 1834 [,

bi car bonat e he “reaction ne sse under 2 gé_%

at nospher e, 4Hefionu3.39 o360 @W@Hdﬁh@h@] % ot c s 41 @i rr@ i

t2 gt A gglc s(trigphapy! Bruspl: bﬁ@m@éf dopdidi PR, afie); Eidedm, Thp; Mtk (bread 4, beat Ied at
in r ven fo nut ed_t.o a re close to

20C and fil %ecp%@ ?*ﬁfﬁ&(ﬁ r1a\'t‘)er7 623 &]a‘lkenfsikizbagboggﬁé"bfza—ﬁnzﬁza&gﬁet hane and

20 cnB of wat®Hz, THE, @oga(braadpédme) 85244, r1&g)t 8d4d9 (inj Eg) @1'32 (famlayldnou?

magnesi nd concentrated under reduced pressure (5

kPa) . #‘g] QH)S%gp g’ ﬂH?around 3 cnB) is purified by flash 25

chr omat ogr aphyl Gh48- MD+EiaSQdM4th|in mED32 (Basecpealal [ZM"INEéla Bz B2 SUP t ype,

partical size: 20-40 pm eluent: 80% heptane/ 20% et hyI acetate then 60%

hept ane/ 40/ 0 et h acetate then 50% he tane/ %e c Af ter
concentrat i §- &EF thylc t7-Ghexaaaid)-1 &HPE? t%‘dW é?‘%’ %aﬁ?ﬁ’amﬁ%yl 7- (2-

cyanophenyl huMﬁ@?cér&oWl@@' butyl) 1,2 ,3 ,4- tetrahydr0| soqui nol ine-5-
S0cal bogy! 2 3o ShES ) 5% Mg o ﬁ%n?%* Sy rapBind? o
3.25 to 3.35% zaﬁsueaahymroma)qmmnae qmrmeylatejrs@ ane’ oB¢ipxane, amqemamH) 7.63
I e v i e L e (L
Hz, 1H): 8. BEi(akis mphezytmhﬂzphfmet)paﬂe@m DA@nELSD3 RMH) : Of z 4d¥ T Dbase
peak) ; [M+NBL Iﬁéﬁnyﬂ%&az&l@“‘ﬁqgﬁe‘d&hom ﬁﬁe‘&lﬂﬁn is 7r@a'ted at 145°C in a
17.1 5. 1 (2 Qlandehely Pl x0T prony Eoutyal: 12 3ol Ay o) so-
qui nol |2{é 5%@@@@@@@%@1’ 4o minutes, BerP k38 it to & tSip

20°C. The reaction medium is concentrated to dryness under reduced

pressure (5 kPa). The residue is taken up by 5 cm? of dichloromethane and

purified by flash chromatography over silica (column: 110 g; spherical silica

of BP-SUP type particle size: 20-40 um; eluent: 90% heptane/10% ethyl

25 acetate then 100% ethyl acetate). After concentrating the fractions under

reduced pressure, 320 mg of methyl 7-(2-oxazolyt)-1-oxo-2-(1-propylbutyl)-

1,2,3,4-tetrahydroisoquinoline-5-carboxylate are obtained.

« NMR: 0.89 (t, J = 7.5 Hz, 6H); from 1.14 to 1.34 (m, 4H); 1.41 (m, 2H);

1.56 (m, 2H); from 3.25 to 3.40 (partially masked m, 4H); 3.91 (s, 3H); 4.68

30 {(m, 1H); 7.43 (s, 1H); 8.29 (s, 1H); 8.53 (d, J = 2.0 Hz, 1H); 8.68 (d, J =

2.0 Hz, 1H)

+ LC-MS-DAD-ELSD: [M+H]": m/z 371 (base peak); [2M+H]": m/z 741;

[2M+Na]": m/z 763

35 The preparation of 2-(tri-n-butylstannyl)oxazole is described in international
patent application WO 2006/099352.

15.3: 7-(2-Oxazolyl]-1-ox0-2-(1-propylbutyl)-1,2,3,4-tetrahydroisoquinoline-



178 nmg of nethyl 7-(2-cyanophenyl)-1-oxo0-2-(1-propyl butyl)-1, 2,3, 4-

t et rahydr oi soqui nol i ne-5-carboxyl ate are dissolved in 3.6 cn8 of di oxane at
S a tenperature close to 20C. 1.1 cnB of a IN aqueous solution of sodium
hydr oxi de are added, then the reaction mxture is heated at a tenperature
close to 60C for 30 mn. The mxture is then concentrated to dryness under
reduced pressure (5 kPa) taken up by b tn8 of water and 20 cnB of et hyl
et her. The quegus g ase is washed with 5 cnB of ethyl ether, 10 acidified
with 2 an ' cﬂ%‘ius solution of hydrochloric acid and taken up with
10 cnB of dBQbImg offetdtane?-(THogazolghiaxgpld $eropylextyh) e Sdi-tatratwdraver

hyd | d
educed proltOrnqilbRpbolypld 0 GeBBUBCRE T f‘ﬁ’%’%”é”ezts Bro pyl
butyl )-1, 2teBperaiuret clahgdor2) Dscﬁqm ool aj 14 asusods Wﬂﬂ of go E‘“ﬁ are
150bt d tren | mperéitre 6
f rgm iu 2% Ihg.dtltdgdéﬁ Fe“aﬁéje@ tWBh tﬁ’e F&3dhon MMRireOs Gftatéd ad aterhperdture 6H) ;

(partially fipSRdE C4fq)" 304”‘6‘9 T(hﬁ d'PP‘Iﬁil_%e ﬁoﬁga"ﬂéfin‘” ﬁ“lg"ef"é"%ﬁafx ?%t'glz élll%l)

(7b70 <(:| b(rj Oagi cBncentratédd o diynddd under&d(idéd plessute 35 &R@).72.5 drir’ ofLe)tN 7298 .
r oa = ,
iH): 13.4 (sﬂea'a%ﬁ%@tﬂw/@&qmdﬁa‘&ﬂmi@% %R%Légjﬁ%%"%éw% and [ MeNar -
mz 413 (bage gehk) whter ad: Mdfiéd Sp2Re- bs{dies obtaiad, me@margtmgwlae
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oty 1) phengTaAYE IRSEEE B ped eyer anhydrous magnesium, gy L. 2
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| ut f & line-5-
;?ogy: gﬂtgl) %520&%10&022(@ﬁgﬁ%?g@g;b’ﬁg?—%ﬁt%ygélbgiwp?éﬂeam din 2 cnB of

anhydr ous diCﬁM'(f EP'HIB??FP&@ %!Hﬁdd'h OFR ere are 0.198 cnB of
triethyl an ne 1gRIR: 2089 1Y Jof 7(R2Rz36));fraumi h0449(13325{m39H) 1.41 (m, 2H);

g:fwg:]o‘gﬂ qul%é %4%‘7"% :;?Igé%kj PO%% th')aﬁg aza enzdtrl azo%qu{r}d 10%6‘2 r2rg
of 1-(3-di nﬁt@(aﬁﬁp@rz@p(wm;x &by chrFBbaiHZi1EY: BPer@chiot-Odaz, ik

sol ution |s (b?‘(%é(ﬁ Uhﬂ%oﬁd M2 10 at a tenperature close to 20C 50 crrB of
wat er and 5

taie re added to the e% ] )
After decanti nlgCM %@dﬁrﬁ@ BYiasE: irg/ Z\/\%@Eéaa%tﬁ?a&) @ '%f at ed
aqueous sol P\W 19 Rz SEATHH sﬁr’pégk{)qQWeq m7Hots of 20 cnB of vvat er then 20
cnB of a saturated aqueous solution of sodiumchloride, dried over

anhydr ot magnesium sulfate, filtered and concentrated to dryness under -
77 - reduced5py:a9$UE2Rp 1KBH- dlﬂilibml:reeayﬂ%hywok]a-t&-(cﬁh $tridunwmetby) i s

fied b | |
bt 5. Sup- 3 pRE B EHR PR R BBI g BYG (2 LR Pl ﬂlgﬁ’fﬁ/ MY eohyt
acet ate). Afit28 deleirabydraisdquinaline- $-ﬂadfth@ﬁ§d©ﬁd€f0qh Pressure, 268 ny
50T N[ (1S, 2Rynda ()  stifiib® Hendy'mg of- ﬂX@—o&QéMy@ﬂ(—c{)ﬂo b3 (drbbfbutyl)-

or onet hyl

phenyl |&cl | 4% 3dyletrabyarysnasidinera-cakaulie pRey 19 - 4 o095 eanyTess
butyl)-1, 2, a'rﬁeﬂ@rfémhyrﬁrda Se@ﬁulurm@brn@nSa phbexaobpleerer arebd.abrea” iof t he

]E(Z)R/[rnl—l]Of n \Q@rﬁmggrlr@nq_-pr@ 2%}Jl|n"tng St 'YER%Eammo LM aiflloforHetiyi PRpE Peak);
N-R1S, 2R) - 1{3- ﬁnﬁu@hofnhethylr)[lﬂwlw&:yclﬁpmmr}awﬂ@)b(.z{amzqtmydfrtbfd“d@ﬂde then
)R O B LA R e e
(1:1) 15268dmetbf/laminopropyl)- 3 ethylcarbod::mlde hydrochloride. The solutlon is
N-[ (1S, 2R) - §abBsrifll fhH 5P NN Niperaife Voke3ro(2343-40 P lot@idter and
50 cm® of ethyl acetate are added to the reaction medium. After decanting,
the organic phase is washed with 50 cm?® of a saturated aqueous solution
of ammonium chloride, two lots of 20 cm® of water and 20 ocm® of a
35 saturated aqueous solution of sodium chloride, dried over anhydrous
magnesium sulfate, filtered and concentrated to dryness under reduced
pressure (5 kPa). The residual solution (around 3 cm?) is filtered through a
pellet of 15 g of 40-63 pm silica. The silica pellet is washed with 40 cm?® of



met hyl ) phenyl ] cycl opr opyl | am no) propy1l] - 7- (2- cyanophenyl ) - 1- oxo- 2- ( 1-
propyl butyl)-1, 2, 3, 4-t etrahydroi soqui nol i ne-5-carboxam de are di ssol ved,
under an argon atnosphere, in 5 cnB of ethyl ether. 0.3 cnB of a 4N
solution of hydrochloric acid in dioxane is added, while stirring, at a 20
tenperature of 20C. The reaction nixtug precipitates. The supernatant is
drawn of f under vacuum the residue is %ﬁéhed wth 5 cm of isopropyl

ether: thi . ; od . h . . .
dri'ed under R0 ar T o ThERHIA TP chRbEREETE Hhifhes Bnpd HHfbgdedl um 1S
(3, 5- di f | uorprbesury 1H-kPahy 2Ry i8-qbtaingd-qftar whitei pwider wpioh is dissolved

Uyl )1 5 A B el e e o] o AL T

obt i hed | n SHHEIONoPAIYEIAENTIL BOFoRGIORanRIRE 8GRI 20 Con 18 11 10
%- gg gnm1 5ilz_DHba?tEdrpm?i,ﬁgfbltpgéb?i,&teg@s.(Dﬁé Bﬂribi Maﬂéﬂgéﬁ@r@d, \Rlla‘BShidZ .V\gﬁn o 11H) ;

: ; . : m 3. 4 ;
4.68 (m 11-"1t)9;0f%.m%‘73 P&SBBE?PN{FE'{‘%{?@.‘E*P (‘?HGSBEM?F‘(’%%Q@Wa%'aW@?f:F%. 0
Hz, 1H) 7. Fh°Chr @8 mg 16f) ; N-[(08)ZR)51-(3,6-diffdrobenzyd-B-hydrasa-3-(1-[2H) ; 8. 00
10): o 72 (FEREEReipeehvcTe b bR b groRtzoi ot iy P00
771 (base peaRpylbes)iMRctRFahydroseq@ndlimxamsriioxpgiide. Awdroaigoride Base
o e e e L G e
1,2, 3, 4-tet r'ahDJg'H%'i géﬁrﬁmﬁ%-@r&a -ﬁ@x%ﬂﬂgﬁ) QX" éH); frorh SEPISEM YY) -
égml-n él :vﬁte h bé’gir@gy hié}sk{éd Q% 021}; (ztls@r(mw lH)b_zlJBy om, Ji,oHa; &gm 3.eGrtal3/d4 (o, so_

- 5- ()4 e 0
7-br ono- | - 0251 ?fr@ﬁ éra’g}p& é%?!y&?@&e% rsn 2llq)I %%Epfm ’1[3@; 4.960(Pn,mﬁllf;]ﬂ.68
1%2, 3% 4- t et (ahyidi)piBsaR) (broad iuteesolvad tox YHEtEIY (1o B 81 bibrapdxtadeT 2 cnB
of water_an n ] [ , ' t -
are Toot i ord BB LT A (5 TEE PI08 B T e b T e sad
under an ar gob Hat iblsph&d dbraasks, H8); iy2B{snEthy 4ofBnLt )it (chg@'m of
tetraki s(trifphegyonbasphimnegal | adium are added. The m xture is heated at

150C in a mcro 0 f ) i Aut es o) 't enperature close to
20C, filteréd %Wgﬂ?%ﬁgklrééeﬁdfr%ﬁdmggé’ &Tg&r ”ﬁéga%ed pressure (5 kPa).
The filtrate is taken up by 20 cnB of dichl oronethane and 10 cn8

20 Example 16:

16.1: Base N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
methy!phenyl]cyclopropyllamino)propyl}-7-(3-cyanophenyl}-1-oxo-2-(1-
propylbutyl}-1,2,3,4-tetrahydroisoquinoline-5-carboxamide

25 16.1.1: Methyl 7-(3-cyanophenyl)-1-oxo-2-(1-propylbutyl)-1,2,3,4-tefra_
hydroisoquinoline-5-carboxylate
Added to a solution of 0.3 g of methyl 7-bromo-1-oxo-2-(1-propylbutyl)-
1,2,3,4-tetrahydroisoguinoline-5-carboxylate in 9.4 cm® of dioxane and
1.8 cm® of water, at a temperature close to 20°C, are 147 mg of sodium

30 bicarbonate. The reaction medium is then degassed under an argon
atmosphere, then 111 mg of 3-cyanophenylboronic acid and 72 mg of
tetrakis(triphenylphosphine)palladium are added. The mixture is heated at
150°C in a microwave oven for 4 minutes, cooled to a temperature close fo
20°C and filtered. The filtrate is dried over anhydrous magnesium sulfate

35 then filtered; added to the filtrate is 1 g of silica and the absorbed residue is
purified by flash chromatography over silica (column: 15 g; spherical silica
of BP-SUP type, particle size: 20-40 ym, eluent: 80% heptane/20% ethyl
acetate then 60% heptane/40% ethyl acetate). After concentrating the



15 of water. The organic phase is extracted, washed with a saturated
aqueous solution of sodiumchloride, dried over anhydrous nagnesium
sulfate, filtered and concentrated under reduced pressure (5 kPa). The
residual solution (around 4 cnB) is purified by flash chromatography over
silica (colum: 50 g; spherical silica of BP-SUP type, particle size: 20-40
pmtzg e![ Eent 10goo/% hﬁp]{ ane/ 20% et hyl ~adétat e then 60% hept ane/ 40% et hyl
acetate en o et hyl acetate). After conc ntr t he fr {
reduced predegtiens 3mdgg F%(?UCI%*tWﬁSSt}’reﬁé' ﬁl’i" ?g(-?’pcry@?’?P %'E“If)gqs under
golzofl gstseglrc?('& Q mggnrp_esa m@hwwlm|r&J1!ae653CanbnEyIatmattehe formof a
Hz, 6H); froml 12t0130 4
1.39 (m 2HPb fi'”%‘i"t ng‘U‘Of%‘”ﬁat‘ge"é H: 3.16 (t, J 2H). (;nromH)
3.22 to 3.34 (NMRI@.BD)(t ries ReliHm GBb) frod. B32 (s 1 @Hlm AHM Gﬂn(mjzr% s 7.81

E)Egﬁf‘d SMN&-F%@N?H 298% 3 8%'@9 5@&%& L5Gr0 b, G (16 base
7-methyl - 1- WM 1y 91 bul 3 115 L2, 16017 68 (apaeifod S0l el 1-£509

carboxyllc &98 | 8.29 (d, 20H 8.41
7- met hyl - %ﬁg?oé bEitjM %24 (bro??d4s t1e|_t|)r ahfd(r 0|Jso 2 1H) 64

35qui nol i ne (Q éar%@ are dissolved in 1 cnB of dioxane at a

t enper at ur e .cl Q@WBQDRDCEL@D3[M—FFB] ofn/2405 (bagepesk)s @Mt HonméE 868di um
hydr oxi de i s added, then the reaction mxture is heated at a tenperature

close t6060C for 1 h. The mi xture is then concentrated to dryness under
reduced 16.1.2:  7-(3-Cyanophenyl)-1-oxo-2-(1-propylbutyl)-1 2,3 A-tetrahydroiso_

. quinoline-5-carboxylic acid
103 mg of methyl 7-(3-Cyanophenyi)-1-oxo-2-(1-propyibutyl}-1,2,3,4-
tetrahydroisoquinoline-5-carboxylate are dissolved in 2 cm® of dioxane at a
15  temperature close to 20°C. 0.6 cm® of a 1N aqueous solution of sodium
hydroxide are added, then the reaction mixture is heated at a temperature
close to 60°C for 30 min. The mixture is then concentrated to dryness
under reduced pressure (5 kPa), taken up by 20 cm® of water and 20 cm’
of ethyl ether. The aqueous phase is decanted, acidified with 0.4 cm® of a
20 2N aqueous solution of hydrochloric acid and taken up with 20 cm® of
dichloromethane. The organic phase is extracted, dried over anhydrous
magnesium sulfate, filtered and concentrated to dryness under reduced
pressure (5 kPa). 89 mg of 7-(3-Cyanophenyl)-1-oxo-2-(1-propylbutyl)-
1,2,3,4-tetrahydroisoquinoline-5-carboxylic acid are obtained in the form of
25  a white powder.
« NMR: 0.89 (t, J = 7.5 Hz, 6H); from 1.12 to 1.32 (m, 4H}); 1.41 (m, 2H);
1.54 (m, 2H); from 3.21 to 3.40 (partially masked m, 4H); 4.70 (m, 1H);
7.70 (t, J = 7.5 Hz, 1H); 7.88 (broad d, J = 7.5 Hz, 1H); 8.08 (broad d, J =
7.5 Hz, 1H); 8.22 (broad s, 1H); 8.27 (d, J = 2.0 Hz, 1H); 8.38 (d, J =
30 2.0 Hz, 1H); 13.4 (broad unresolved m, 1H)
- LC-MS-DAD-ELSD: [M+H]": m/z 391 (base peak); [2M+H]": m/z 781;
IM-HJ: m/z 389 (base peak); [2M-H]: m/z 779

16.1.3: N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1 -[3-(trifluoro_
35 methyi)phenyl]cyclopropyl}amino)propyI]-?-(B—cyanophenyI)-1 -ox0-2-(1-

propylbutyl)-1,2,3,4-tetrahyd roisoquinoline-5-carboxamide

Added to a solution of 89 mg of 7-(3-cyanophenyl)-1-oxo-2-(1-propylbutyl)-

1,2,3,4-tetrahydroisoquinoline-5-carboxylic acid in 1 cm® of anhydrous



- 79 - pressure (5 kPa), taken up by 10 cnB of water and 15 cm of ethyl

et her. The aqueous phase is decanted, washed with 10 cnB of ethyl ether,
acidified with 0.3 cmi of a 2N aqueous sol ution of hydrochloric acid and
taken up with 10 cmi of dichloronethane. The organic phase is extracted, 5
dried over anhydrous magnesium sulfate, filtered and concentrated to
dryness under reduced pressure (5 kPa)7433.5 ng of 7-methyl-1-oxo0-2-(1-

propyl butyl)-1, 2, 3, 4-t et rahydroi soqui nol i ne- 5- car boxyl ic j 3e_pbt ai ned
in the formdohethyifermaamistss angdc Hoger aan@rsorb.agﬁ‘OPP*?er? érei.(gﬁérg,c H?f from
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m ; . . ar tli m e L. . : r S, ;
7.89 (broad (fgl,ﬂummet%z')ﬁh?@saaoﬁwg@zﬁ'i"quﬁ?rq?@' H%_}Erﬁgﬁ%ﬁ%EB%g) [ MtH] :
mz 304; [ Mien B3Zmg02f1518ydroRyN-atdbesizoRjazolg 3a8dd 477 Mducklo AdAzy!|
)2yl L oxyg deldtatPobldvila hyidenodiimige hydroghloride. The solution is

Chyl ) phenITesIBBTGRIAHAR odimige By Aognonee o i | butyl)-
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of 7-methyl Bb'&ﬁmbfé TEE&B Q}ét%{&aédlt(?tr%gl%action medium. After decanting,
t et r ahydr oi soqui nol I ne- 5-carboxyl | c  acij

d 0.5 cnBiof. an 10
di met hy! f or ia@icfganiceplmsgsiscwasind W‘ihem'i?é Q?ﬁsn%f 5&8135‘1f W»an%ﬁﬁ%ﬁé”@;) - 3-
am no; gf 5 3, 55“26%? bﬁ@&é&i@ﬁ%d ) &eddslidlatiéﬂbiffaklnmoniumf tlylbligdrethen [28/emdpr opyl |
am Nno) butan-4£-0 rqc ori dae . n iy =
azabenzd®ri & & ealired AHFOHP Sfﬁlft@-r%?fné?(ﬁymagﬁﬂgg%?’o%y c{‘gﬁgéroéﬂhydrous
et hyl car bodirhagsissitdsaeheofitered Ak cookeaniraiedi to Refesstynder 1§d6ed 15 h at

e adaed 1 OTERETPRa DN THRdR e i AR B o e s

u Arter decant) ng.\’qnt'h‘F &rq/gaai ﬁﬁ phase is
washed wi t h @oifiedebyflash sirematestiopit eyas SisRUCPBITET TAEMBAIUHR SH%r i de,
five |ots °f152-903ﬁ¥% éé&eﬂi’fi.tzé% hé t8Re/88°5 BEhyp Bicstatell Aftet eshaemirating thel ut i on

e,

of sodi um chlor] ried over anhydrous magnesi um sulf .»04 fhld ered and
concent iat edrqqgoﬂﬁyn@%%erunﬁé’tucﬁadu re§SPesslre % Qi’a N’ﬁg}ﬁézé)e%i(guée is

di ssol ved i nyifucraBefyl MR aydangre{aBethhenomethy ipbanyicyrlopsepydinr onat ogr aphy
over silica (col um: ; Spher| SiJi€eay 3 ) 4t - rticle size:
20- 40 pm eI%(’EWP.SIW@BW(}%é(g’fQﬁEPRB%@ﬁFéq){?y?i'é@fé?@;m%ﬁw&f%g% E:ég'%é"ent rating
the fracti onsgdusidequinelinescapb@esnite aregotaned INITe( fern HRp.White gum.

35(3, 5-di fl uorppe 2 [ «( 3713 iler g tAml jidyenylely,.cl opr opy
| L am no)p ropgﬁe@%%kgﬁﬁf%%ﬂg%ﬁzﬁ %r;llf‘%p ro’pg/l Fgut yl)-1, 2?3 ,4-tetrahyd ro
i so_ quinol i[NeHCQardtixamzdel 7ar e obtained in the formof a colorless oil.
LC- M5- DAD-ELSD: [MtH]: mz 686 (base peak); [2MtH : mz 1371 - 80 - 18.2:

o yoarens ek SHlo ST IS PR
o N (1S e ks st oot o
met hyl ) phén rPEV&’PB’i)F Bﬁ?ﬁﬁ%&%&%%’@%@?ﬁp’i OX0- 2- ?g pr o;%sl gut y1) -
1, 2, 3, 49ket r@hi)dr oi soqui nol i ne-5-carboxani de are di ssol ved, under an argon

h .4 i - Leert it
nyarotht or | o e 1 dVdisRle) EaSloLeRY g e e e

) t t t f
10 20C. The metiobpbanyiloveiapeondagene siopd-éasraapyRese iter f Bauced

pressure (Sﬁgg%gu 21 bes uduRahyirbbgnindfnwis-tarbOxameieobree tifspblvednier
concentrat ed t0,dryn

O oty cethos T craasts 2 SRS & Juf ool hseyncer
di f I uor genzphbr Is aadicexwhie (dtitddg (dtr & fenpevaterdydf) PWényTheyreepitalsyl L 15a
m i noj propy - 7 et by Lok QXPafted tnBef IRMIurR Wt ¥ tehipbratur 6f $81C B T i so_
of  N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hyd roxy-3-({1-[3-(trifluoromethyl)_
phenyl]cyciopropyl}amino)propyi]—?—(B-cyanophenyl)—1 -0X%0-2-(1-propyi__
buty[)—1,2,3,4-tetrahydroisoquinoline—5-carboxamide hydrochloride (1:1) are
35  obtained in the form of a white powder.
« NMR: 0.89 (m, 6H); from 1.11 to 1.68 {m, 12H); from 2.42 to 2.60
(partially masked m, 2H); 2.69 (m, 1H); 2.80 (m, 1H); from 3.03 to 3.24 (m,
4H); 3.85 (m, 1H); 4.13 (m, 1H); 4.69 (m, 1H); 5.89 (broad m, 1H); from



qui nol i ne- 5- car boxam de hydrochloride (1:1) are obtained in the formof a
white powder. NWVR 0.84 (m 6H); from1.10 to 1.70 (m 12H); from2.24 to
2.45 (partially masked m 2H); 2.29 (s, 3H); 2.61 (m 1H); 2.79 (m 1H);
from 20 2.98 to 3.18 (m 4H); 3.80 (m 1H); 4.09 (m 1H); 4.64 (m 1H);
5.87 (broad m 1H); 6.87 (broad , 1H); 6.96 (m 2H); 7.09 (broad t, J =
9.0 Hz, 1H); 7 68 (broad =7.5 Hz751H) .75 (broad s, 7.79

(broad d, J = 7 90 broad d,, . J. = 7
1H): 8.23 (tﬁr%@&'ﬂ](m § fpad g, é%')(ﬁ?'@aégﬁ%f#@(@ %ﬂ( é%ga(rjn SlH)
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qui nol | né- 5@afﬁ@3ﬁ§ﬂe”§%§& ed tg apgol utiyoz] of 0.29 cnB ofyﬂl- thSST
nitrite in 20 cnB of acetonitrile, at a tenperature close to 20C, are 316

g of cuprlcE E gj_a The tenperature of the reaction mxture is | owered
to 0C, then m nutes, a solution of 0.5 g of nethyl
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teggnSSSf egf bpﬂbs’?rl)ur at@i_d—tetmmdss@mu?hmm&ﬁarmrnldﬁbl carbonate and 100
ce

decant od, wedntd:wi PRINb0 Gitg chp e B o B et o of

hydr ochl ori dwyaimldothehnekﬁﬂmét?@(y&ﬁtewat er, 100 ens of a saturated aqueous

sol uti on of n&ﬂﬂ:j e
aqueous sol uti or?u g"? tHso%glhﬁ%ﬂgﬁfgﬁg%f ﬁ%t@i! %?@hoalndxd—quﬂBp!dbuwlbat o e

e hyar 008 neAau-tRrALIrapRGUINS NG Ssas Aten e Prar Dy oo okhoRE. S huer
Bfgﬁfgfoﬂ; teszzgrcﬁf’(ﬁf wBear, afThheternﬁmrdtumda cmmée it 260 € s arey 486img 3T segivm

ne en uritile
50°g: “Sphr tGATbenAR ATh ' rsathop AR 1§ R UBgRaRIY pHer a?*n{éf%?”(eﬁ?' " 809%
hept ane/ 40%ztrivgphacetther) 14745 tag Oécﬁwcmﬂqmnm@%%cf&%tqr@n 189 fider

reduced pre I
pr opyl but yﬁé@é@s@ﬁﬁﬁ?@pﬁi%ﬁﬁ %)I([qaﬁlﬁg Q%Ce)aédéa«rxbro% (rﬂ-xat%e [asr!?aeated a;J{ned in
the foraoof 0j6linEwmitowave overiond ggnites, goo! e% %Jé AL P@’ °1°11 to

(1t BOJ( r:n 4H) b %&gﬁl‘i@re@‘ﬁhe%lt%@e (smakah*)u By 20 c(riS ofh@lﬁro@wdﬂzan@lemd 3.32
1H); 8. 08 (@O gm2 of \walgs. ﬁ)organic pRase IS e@trac@d Jrie%8o(/8|r aﬂhydr%ug Hz,
magnesium sulfate, filtered and concentrated under reduced pressure
(5 kPa). The residual solution (around 3cm % is purified by flash
25 chromatography over silica (column: 50 g; spherical silica of BP-SUP type,
partical size: 20-40 ym; eluent: 80% heptane/20% ethyl acetate then 60%
heptane/40% ethyl acetate then 50% heptane/50% ethyl acetate). After
concentrating the fractions under reduced pressure, 178 mg of methyl 7-(2-
cyanophenyl)-1-oxo-2-(1-propylbuty!)-1 2,3 ,4-tetrahydroisoquinoline-5-
30 carboxylate are obtained in the form of a colorless oil.
. NMR: 0.89 (i, J = 7.5 Hz, 6H); from 1.16 to 1.32 (m, 4H); 1.42 {m, 2H),
1.53 (m, 2H); from 3.25 to 3.35 (masked m, 2H); 3.39 (m, 2H); 3.89 (s, 3H);
4.68 (m, 1H); 7.63 (dt, J = 1.5 and 7.5 Hz, 1H); 7.70 (broad d, J = 7.5 Hz,
1H); 7.83 (dt, J = 1.5 and 7.5 Hz, 1H); 8.00 (dd, J = 1.5 and 7.5 Hz, 1H);
35 8.27(d, J=2.0Hz, 1H);8.30(d, J =2.0 Hz, 1H)
. LC-MS-DAD-ELSD: [M+H]*: m/z 405 (base peak), [M+Na]": m/z 427;
[M+HCO,H-H]: m/z 449



LC- M5- DAD-ELSD: [ML-H]: mlz 338 (base peak); [2MrNa]: nlz 697

19. 1. 2: 7-chl oro- 1- oxo- 2- (1- propyl butyl) -1, 2, 3, 4-t et r ahydr oi soqui nol i ne- 5-
carboxylic acid 2533 ng of nethyl

7-chl or o- 1- oxo- 2- (1- propyl butyl)-1, 2, 3, 4-tetrahydroi so_

qui nol i ne-5-car boxyl ate are dissolved in 6 ems of dioxane at a tenperature
close to 20C. 1.8 ems of a IN aqueous 8l ution of sodi um hydr oxi de are

dded, then th h d at | to 60C
for 1 he Thd m 2t ur &eLyeonnenidrvrat caPrp iy NEEES st ity 30
_;I)_Lessure (quﬁajltnetakafn;ouphd)amdlo cns of et h%/I et her and 10 ens of water.

e agueous ,phase i s
sol ut |qon of 1ﬁgdpgch?’]:)r g@? 7%8%@6&%“&” fig %" _&fo bﬁgd)a?%b%o%l mes W th
10 ens of ditetvydooisotainelineFhecasbapvte HFEW@@ %6@5“' nefodiogneat over
anhydr oug ”%%ﬁgtigmgl c?slee%é@c*dqr?wra §QNF§&3écﬂIse§b!Eﬁbr%t’Q§§|§m35 under

reduced pressu - 1- 0x0- 2-
propyl but yI yydroxics are @@@%y’fbﬁﬁl k@ deaction ’ﬁﬁd‘{‘fec'ﬁ atadem@eatireobt ai ned
in the formepiseyg] 6OVCCoY @bt NAE rﬁfxﬁn’ést%dthé'nf e@rtdentnated he drghéssm ng

{gi;t |30?{ 1- It.lggef Fechceéoprgssgjr% (% I?FEQ) %ak%n up %y gd cm®'o ?wa?grzgnd )202(: fyd
met hyl ) phenyjr ietind | ethenpihgé amjusolp phmpéd] is wasticar wvith- B0y 20f( ethyt efvarbut y1) -

1,2, 3, 4 d

at rmsphje e %ﬁﬁfge[cpxﬁtﬁqugﬁﬂ aPﬂ%eEé]f%éggmg@'éﬁ (?Fdhy%’rjﬁagﬁ Ol]:llté %ﬁa g%&1180 ng of
7- chl or o- 1- tad@roupg Witbr oo ghbwfydishioromethane. The organic phase is extracted,
Letrahydrol sagy! Bl gﬁg?&@%bﬁ?%bb&uﬁﬂs@lfbfé ZiRor6@Ba] cHARBAANY to

di met hyl f d t
almrrﬁo Z (gr manerssumct%H@ﬁmd Pr%qsytél(gw |n]6f H?Qe?ﬂ7r(§&¥gﬁ§?PT%rg@F8pr opyt
am no) but anogoq_mhy p?mjtﬂyﬁ(EB@Eeﬂrhh ydroesoo@tholiged-cdrbbyylicoxgeid - afed

azabenzotria of 1 di et hyl am nopr opyl ) - 3-
et hyl cat%odpﬁ%r&%‘? iad'%h't &0l ution is kept stirring, under

argon, for 15 MM&: (a8% étmdeF dtauHe, 6HaFeomd . 2O 1T3ﬁa(meéﬂﬁlbﬂ1rtﬁ‘dl2¢rth is then
added to 10,98f! A fon et AT géa;‘ﬁBW'ma’ét&Haﬁtezt { usgo fficami ng, L he

organi ¢ phasg i sat ur at ed ous sol Ut on of 15

ammoni um chif &3 @, J 718 ar@th,Sdﬂz 161)c g Oofbrerd drJ =t heriz0 Ons-8f (3 Sat ur at ed
aqueous sol utq gy fpf 7%Ct%umw 00 i(SRaddi,i pd 088iz, arhy rieug, vegRes Hum
sulfate, filt red d 8 ntr egfi L‘ig uceld res e (5 kPa). The

resi duatO sof! ?gr'é) r% % ) 13 B F‘?afc{‘é@'e V’PE ﬂicfftromat ogr aphy over
silica (col UmLC-MESiHJAB{HLSHJ.C[MH-ﬂI 1 ina39f; [Bm\awp rhizpkl 3 tmskeipelag) si ze:  20-
2040 pm eluent: 50% hept ane/ 50% et hyl acetate). After concentrating the

fractions under reduced pressure, 274 ng of N-RLS, 2R)-1-(3,5-
di f | uor oben2y)3:2- hydNe[@SQR){ueﬁsé(dnfmmiuenzme&—hyemrﬂr({ﬁ d9dirdiposny| L

i nol | ner STt Rl Redadi@pi At RIAREV L eyehcy '%”9%(2?%’2@?%‘3%0' 25~

LC- V5- DRD- ERSDY! Ui ; 2, iz terabydmisoquingl tnerxﬁmrboxaml e

S, tZE) 1h(3 ﬁdéb&' lterOQG%}ﬂt)onZ Bb'd1ttiawg73oﬁ{ 3?4@&i3ﬁartcfdh@ﬂ -1 -oxo- 2+ 1-t

me enyl [cycl opro m ro -7-chl or -

T o ot plam Y e oty B aanlineae ikl 3t b (498 357272 o
Of”':l-l[glﬁ ZBt‘nh rﬁFs5ddnetfn5/uern®arhmezydrﬁd- ZUrttte]tl eox;ar@e@{étrﬁ&p(herefhrejg tol |

me en clopr M. no 0 r u -
1,2, % 4pt et ﬁélﬁé ?Engr ylﬁgn%é) g’% >?a077 g a‘?@ @Fggg éecﬁ'mgnﬁ ban a?/gon

at mosphiey e, diflnomptEdydi - e{t!Iﬁ{ﬁt(tre‘b.lmemmetbtyBEhenﬂ]ayf:IO@rcqwl}gmmt))bbltﬁmE

L0 oo oL 61 fidtobAouB Al o7 dor VALY 713 MBengbuBZOBPEAR U1 e O

35 20C The ness un er reduced
pressure (510R&mMgTHe1H éﬂnm@&y!amwwpwmﬁﬂtmcar@@dur@td@ sydrpghigigeof
di i sopropyl T@é@%runoﬁqgtk%pt 5%% BP1S"hyate§ﬁ3rH;5\§1ﬂEure%§eeﬁ) mwwaﬂ% kPa),
and dried under vacuum a erature of gg ZE ngr [_rgl 2R) 1-
of water and 50 cm of e yl acetate are added 1o the eactlon ediiim
35  After decanting, the organic phase is washed with 50 cm?® of a saturated
aqueous solution of ammonium chloride, two lots of 20 cm? of water, then
20 cm® of a saturated agueous solution of sodium chloride, dried over

anhydrous magnesium sulfate, filtered and concentrated to dryness under



- 83 - (3,5-difluorobenzyl)-2-hydroxy-3-([1
[3-(trifluoronethyl)phenyl]cycl opropyl) _

am no) propyl ]-7-chl oro- 1- oxo- 2- (1- propyl butyl)-1, 2, 3, 4-tetrahydroi so_

gui nol i ne-5- car boxam de hydrochloride (1;1) are obtained in the formof a
bel ge powder. 5 NVR 0.87 (m 6H); from’1.10 to 1.71 (rn 12H); 2.30 (m

2.46 K 2.6 X 3.00
to 5,20 (m " 4E50Cs BEEHE G fPa. Hip oA POl (e phn’s bburibad m
1H); 6.97 (mby2kgsh chiotnatography-over Gilmadcelubniizi 5 §Hphétickb s(ida of BP2. 5 Hz

215 v 1) B VBB PG i 50U ol S0 Coliapetin (555 G,  °

(broad d J ﬁcatafoe)Hi\ e_rLHpncgﬂt@r(gbth@aftaqﬁnnwoﬂeeceducemm)ressmre,zzwrrmd
unr esol veg mofLH- @2@ i) @i&ﬁ@or&d&hﬂi) 2R3 ([ M3 dtrifB e mERdy P anpl e

20: 15 20.1: Base ?
i f1 uor obenzy PeBYiGY L&’}'@p 'ﬁ@ F{"PPY' -Ydérayanophenyt)-1-oxo-2-(1-propyl
net hyl )phenylbluqy)s’f 218, ontraydroiRbanPRYAS-57ca boseinaids- exe- Sbtakdlr aRYiHaut y1) -

ne-5-car boxani de 20.1. 1:

1234tetra&¥¥iﬁ ui nol

N42- ( 2- br ono-4- P %‘gﬁ@@“{% &t hypept an-4-am ne 20 Added to a suspension of
1 g of 2-bromp LACMSEIAIE SR HM e :me/)2B; gbase peak) [RNEHE Byl 545

di chl or oyt hane and under an i nert atnosphere is 663 pL of triethyl am ne.
Af ter stirring for a te erature close to 20C, 5 cnB of distilled

water are addéd: aﬁ?"t h’é’ [éﬁ ?Rl)ﬁg difsierebanay 2ohydBoxydr({1-1%-(ftiftorst_
distilled V\/ahﬁthyﬂ]”pf?leﬁ E&scﬂﬂe mmntnwgor@taaquad@noaﬁeﬁ &g&%@? The organic

phase is washed , en dri ed.
Added to thep%ym“ittﬂn |tﬁ§'§ﬁ)§ﬁ?’ ! '§?\f§?*§f?’@ﬁ@m of thKtQBCH ne and

1.166 g of spdium tri acet oxybor ohydr| de. The reaction mxture is stirred

f 15 hat t 0 | uti f
sodi um Ry 022 Iy BorilEl SeRFTrEr-Bhferitin I o e B ulife The”
organic phas@lQ’f@[)@éeaﬂiCydimﬁdpﬂ}ﬁpnlnaﬂmdp?i} Bffﬁidyenaqhemd)ﬂ@lxas?e(t-hen vvashed
successi vel yp Wp&i&u@y’i’%? gfte%ﬁ)t/drbls%g{u%qi %58&1%&%%!3% %rea Fed &S

sol ution of sodium’c concerit rat ed

using a rotaty eé’v%‘boﬁ“&?ﬁrawef%dﬁb@cprbr@iﬁihﬂ etharpq)3 cm 0@’9894Nf

N42- ( 2- br onosclufidru @f oprirByRetibyhtibent @%)éne3%a'§kjﬂ@darvﬂ1ll@b%ﬁr‘rﬁ@d athat he form
of a col rless oi | 38

(br oad r% 1 Enper %r?ﬂlyg@ ‘E!)p%e 6@31%” @'%we?r?ﬁ'pfﬂﬁesz%gﬁf SPP?@B(E%W is)=g. 5,

2.5 Hz, 1 H)drawhOoff dethded3BcEuns. 1ﬁeHE,SiCﬂJe|-ﬁs Wabied ddth 5xBnSof Isdprbpyl 1 H) -
1?I4uor otﬁe%p I I ??Dﬁ&%% gﬁdcar @%Z@%E@/ ech?ua 2 b '8%84
N42- ( 2- br onor rom@w‘peathw@mmﬁawuamf f®°Cn 2861 mgi N1 S.2R)-1-

(3,5- dlﬂuorobenzyl) -2-hydroxy-3-({1-[3-(triflucromethyl)

25  phenyllcyclopropyllamino)propyi}-7-(2-cyanophenyi)-1-oxo-2-(1-propyl_
butyl)-1,2,3,4-tetrahydroisoquincline-5-carboxamide hydrochloride (1:1) are
obtained in the form of a white powder.

« NMR: 0.89 (m, 6H); from 1.11 to 1.69 (m, 12H); from 2.41 to 2.59
(partially masked m, 2H); 2.65 (m, 1H); 2.79 (m, 1H); from 3.00 to 3.25 (m,

30 4H) 3.82 (m, 1H); 4.14 (m, 1H); 4.68 (m, 1H); 5.87 (broad m, 1H); 6.97 (m,
2H); 7.08 (broad t, J = 9.0 Hz, 1H); 7.30 (broad s, 1H); from 7.51 to 7.71
(m, 4H); 7.84 (m, 2H); 8.00 (m, 2H); 8.12 (broad s, 1H); 8.41 (broad d, J =
8.0 Hz, 1H); 9.37 (broad m, 1H); 9.72 (broad m, 1H)

* LC-MS-DAD-ELSD: [M+H]": m/z 773; [M-H]: m/z 771 (base peak);

35  [M+HCOzH-HT: m/z 817

Example 18:



5 15 cnB of anhydrous tetrahydrofuran and 502 ng of potassium carbonate are
stirred under an inert atnosphere at a tenperature in the vicinity of 20C
0.28 cnB of nethyl chloroformate is introduced over 10 min using a syringe.
The reaction mxture is brought to reflux over 30 h, then filtered through
celite and then concentrated using a rotary evaporator under 10 reduced
pressure (5 kPa). The residual oil is pé@t-into solution in 20 cnB of

di chl oronet hane. The organi c phase i s washed succe55| veL{)f g&ﬁlﬁlo cnB of an
aqueous sol Lﬂt&&ﬂBa‘sehME(&)StﬂRjH&éﬁilféiJC(FQPBTHY?)) hygexys-§1 46

dlstllled dtied.1-bken-(¢grogyiboiled to
dryness us ylr)gt ar@gg Bfolpgpor u rdp@/ﬁg’ﬁf wpressur(eqngQ{lPa?M)eThe 15
resi dual oill 2§4§t@hm53lwahn(1@ec$rﬁa *§M'Sopr opyl ether. The solid which
appears is f4d {9t ednpme)it he-frictiyiatexd-8-(Cpropyibutgt)ld2 Bot-tetiaydeoissi ng a
rotary evapor at or under” reduced pressure (5 kPa) in order to result in 778
ng of mebhylaynaijns: tb—p@:;p@xxla?q. uor ophenypet hyl | i 1- propyl but yl )car bamate in
the form of midei @eadlutic?0oNVRS5Q) 86 nathyl JE=Branes -oxe-2)(1Prapyibutybs (m 8

2.92 6 3 3 3.88
Rl s URL
(broad m 1 wite? abd ohedjrop=<s dhmethylformamideat aLtéﬂN?@J‘@iAES% EL°§B to Q} m

374 25 20. 1. bonate. The reaction medium |s then degassed
5- Br ono- 7- fléjgr1(?0£n? pf SDdIL“,TI‘ lg)bcar ne 540

roi.soaui nal in
ng of nébhylYrrlef BNHargAd atmwbe%ﬁ%%éétfﬂw? tﬁ%ﬁ F@I%(car batrat e are
di ssol ved UQﬂQétréﬂs(tﬂﬁﬁénWém Qa[la?duﬁﬁ a:rm33chfed30' heti miﬂtmeolﬁeheﬁiﬁ@ at a

t t | o h ded t
he react | orftrioRGra  Misonars Bvel o & g dEb, dey B Benpenfufy Aogeded 1o
vicinity of t8C0%C 9iltared alhdt(rorfclentratﬂdettmadmmﬂsf uﬁpl@r JARYeRd dESIHHSol uti on
in 15 cn8 of(#@%ggmg%&%g%%@@le Xgez@hﬁﬁmlﬂ‘&ﬂoﬂdﬂﬁéthéﬁ@amam t@A mxture

over 30 mn stirri

t .a tenperature
cl ose tm520©fv@£ecﬁﬁ3160tﬁrgan§amh&8@t'§& G@&'u%"%ggﬁf"{'%‘na 8?tu§%8 Lﬂﬂuﬁg’ggogen

carbonate arg, %ﬁﬂ\e%fts%dfl@rﬁ Eﬁl@ﬁ&iéomim@ﬁdb%m afhidrosti nraEgngsiue coifeiesued f or
30 mn, then i

di chl o ane are,adde m u
or gani ¢ phaditered @é@aﬁ@%‘éﬁnt[at ﬁéﬁd%%%@(ﬁegﬁd%%e(sm A [fh\t/%l {Sq%% cnB of
a 0.1M aqulecggﬁutﬁm f@éﬁoggdoit ch)?qirIQCﬂSUrdredcbacﬁla:SMnUrcmat@m}iF&W QV%Faﬁlllgﬁt ed
aqueous sol ution of_sodi u ro QNH § F @i ase is
d(l’:ll ed then dGAREM: & 8d SQE]PHég S'E%]g(rf;élgvapo é(;kraf%ﬁl léér”'%rzg gd@ ssure (5
kPa). The r@usiutalacs%bhemanemo%sethmbraqeéaat@nt*@@ bR %ethsA 'a%fgﬁéﬂc &Qéﬁ

purified by f%%tg%gﬂrﬁdd%%tﬁgt déthfegerﬁb} 'céﬁc&ﬁratln@aﬂhbl Wéﬁmiszlmdd"r 40 pm .

Th 5 kP 77 f
o rinom ( sropal ko & oo Svani S ApsplagS 1 ©

obtained in gatikoRraBaerbokylatkCasMbiathedBin( the M. 6f Bz, 6 H)
1.13- 1.33 ‘Fmb%j’%tpawdr@ﬁ au‘o S?E(r% 2 H 294(t J= 67Hz 2" H)

338(tJ@OTOHI%SSC’EI-D464(m1H)767(dd J=8.9, 2.7 Hz, H%780
(dd, J=859, «2. RiNtl; 0B6HY, J = 7.5 Hz, 6H); from 1.12 to 1.30 (m, 4H) 1.39 {m, 2H

1.51 (m, 2H); 2.38 (s, 3H); 3.16 (&, J = 6.0 Hz, 2H); from 3.22 to 3.34

(partially masked m, 2H); 3.83 (s, 3H); 4.67 (m, 1H); 7.81 (broad s, 1H);

7.95 (broad s, 1H)

. - LC-MS-DAD-ELSD: [M+H]": m/z 318 (base peak); [M+Na+CHsCN]™:
30 m/z 381; [2M+Nal": m/z 657

18.4.2: 7-methyi-1-oxo-2-{1-propylbutyl)-1 2.3 4-tetrahydroisoquinoline-5-

carboxylic acid

33mg of methyl 7-methyt-1-oxo-2-(1—propylbutyl)—1,2,3,4-tetrahydroiso_
35  quinoline-5-carboxylate are dissolved in 1 cm® of dioxane at a temperature

close to 20°C. 0.3 cm® of a 1N aqueous solution of sodium hydroxide is

added, then the reaction mixture is heated at a temperature close to 60°C

for 1 h. The mixture is then concentrated to dryness under reduced



LC- M5-DAD-ELSD: [MtH]: mlz = 342

1520. 1. 4: 7-fl uor o- 1- oxo- 2- (1 propyl butyl)-1, 2, 3, 4-t etrahydr oi soqui nol i ne- 5-
carboxylic acid Introduced successively, at a tenperature close to 20C,
into a three- necked flask that is stirred and purged using carbon nonoxi de
are 655 ng of 7

5- brono- 7-fl uor o- 2- (1- propyl butyl) - 3, 4- 3lﬁydr0|squ|noI|ne (1(2H)-one, 20

25 cnB of di | t at
334°g of poresuiaipibmderen g Jf ol et dndistmhet g emate ate
tri phenyl phagghianeeodhephasacts aecaniedurwasheds wiihe d0€it 6f thdr ﬁmﬁrrmnom de
oubbling. tDefifidy Wi %Léf#’s%’f 19Q%<§l%ou§ LoiutidHe of W@ch%rr@ aéidr gnd s cool ed

to 25C, hcentra |nq? evapor at or. %}% und erx{; d’&egl
pressure (5 tairen upMith 1@e §hipémeﬁthaﬁeiﬁ & @rIIRIC Hage i PXUee The
pH s al gal idhegedvit LRniobad hikinelineXduetd, Pitered Oand Edmcemauddaﬁis are
iltered through celite then decCante s rate u ase is
aci di fied, WRYNaSSs¥IGeT TRgUCHH tﬁﬁe%?’%@/lcigg‘i%@t) %ﬁg ?Jr Wﬁ?@ﬂ@ﬁggl(ﬁ (pH =
2), then EXtﬂr@ﬁyﬂﬁmyWﬂ2133¢lteifﬁ1ydf0|9cbd{mholmﬂe$-a:tadaox1jh@aoud@:alabtaoeﬁhfase is
dried over gﬁg sull tate, and oncentrat ed usi ng a rotary evaporator
el EolpHSRplAtipE S

under reduc of 7-fluoro-1-0x0-2- é
propyl but y1y- INMRR, 0487¢t, rlah Voo bizsﬁhih inomi hé230(ﬂa3(b63@yi4ﬁc), HePdmadobt ai ned

| the 167 miokq ey, arange sajidlio RHR.TT (pariny riadied @, BH. 12-
#ﬁggeé%m 2 74(%4814{%#)1 717Hé|)(broad1 $.ddH )ag79 &io@dk&v 1%)1—01371 Bé’ %’5‘3”' i l%
2.9 Hz, 1 unresol ved m 1 H LC Ms5-DAD ELSD: [ M+H] =

o it AT Bl ™ 29110
gﬁt gyls) phenyl ] cygl opropyl } am no) propyl] 7-fluoro-I|-oxo-2-(1-propyl butyl) -
roi s L n
at rmsph%?e gﬁ ét a tmz{g@ﬁ) %Fose‘pc?éa%%ﬁ) f\%‘}e%x ﬁq O[ga(g ncpJCﬁ’g_rrg of
bubyty
7-f1 uor o- 1- owethghtsnm] omlppwl};amncz}pg)md] -7- methvl 1 oxo 2 (1-propylbutyl)

t et rahydr oi mMdg0 cnB of dichl oronet hane are
0.35 cnB of s‘ﬁ?‘%ﬁ%@%ﬁ*@é fHé 5 camdia

t h d 10
ana 235 g, didderioss) SaEN Rb 39 1. 8. Lve U GoNE k) SRR P or o
hmsél Pgi() pgegyzg{%%%mr?.rg?g@gbg@%ﬁfﬁrbw \lie- 2-a0ld hymlr o@ﬁlcmm:i deft hamhyong of 1-
e%/hyl c)e(?%odldi'rﬁ?ﬁy G g&]&@fﬁﬂ%ﬁﬁ?ﬁ’y%ﬁ‘ Eﬁhf%ﬂﬁ Fjﬁ@@@%‘éagr ar gon
for 15 h at aaq,hempewmrcﬂ)mw!m(ge@ (Lrtﬂhearoar@msﬂ)@hewﬁnwlﬁnr@pylhen 15
concentrat Edagﬁgﬁﬁ&t@ﬁﬁ‘bq 83!?185&@21‘1'?6‘) the@heﬂ‘?ﬁg dugl SeYdxyy- DU“ fied

by flash ch S|I|ca blca of "t he
Super Var i oPrEprEJZlZDtFIaBNGO paﬂdl cl 84§F§e Qfs A0 - inest %’ﬁfm”%%’yl)' -

cycl ohexane/g W&%?Wlm%e Rgfggjkh|<:yfﬁit:|teerrh@<>§tﬂ@tn;trf R kélgt dtheng fect s onat ander

e i e P b el o DRty ( (1

-0x0-2- (1- pigery! RVtNd) rehchord. etirint. ah\ﬁémﬂmungoltmmear@amar bbaseriide is

obt ai ned Inv\.tra%?\ hot mh0f20acrgﬁlgfea Os%%rated aqueous solution of ammonium

chioride, five lots of 20 cm® of water, then 20 cm® of a saturated aqueous
solution of sodium chioride, dried over anhydrous magnesium sulfate,
30 filtered and concenirated to dryness under reduced pressure (5 kPa). The
residue is dissolved in 2 cm® of dichloromethane then purified by flash
chromatography over silica (column: 15 g; spherical silica of BP-SUP type,
particle size: 20-40 ym; eluent: 60% heptane/40% ethyl acetate). After
concentrating the fractions under reduced pressure, 68 mg of N-[(1 S,2R)-1-
35  (3,5-difluorobenzyl)-2-hydroxy-3-({1 -[3~(trifluoromethyl)phenylicyclopropyl}_
amino)propyl]-7-methyl-1-ox0-2-(1-propylbutyl)-1 2,3 ,4-tetrahydroiso__
quinoline-5-carboxamide are obtained in the form of a colorless oil.
« LC-MS-DAD-ELSD: [M+H]": m/z 686 (base peak); [2M+H]": m/z 1371



20.2: Salt NRL S,2R)-1-(3,5-d ifluorobenzyl)-2-hydroxy-3-({143-(trifluoro_
25met hyl ) phenyl i cycl opr opyl | am no) propyl ]-7-fl uoro-1

- 0X0-2- (1-propyl butyl)- 1,2, 3, 4-tetrahydroi soqui nol i ne-5-car boxam de
hydrochl oride (1:1) The foamobtained in step 19.1.5 is dissolved in 10 cnB
of ethyl ether. 4 cnB of a 1N solution 8f_hydroch| oric acid in ethyl ether,
then 1 cnB of ethanol, are added, whi 1 87stirri ng, at a tenperature of 20C.
The reaction 30m xture is concentrated to dryness under reduced pressure (5
kPa). The residue is triturated with 10 cnB of dii sopropyl t}ﬁ]ler, the solid
formed is fifgzr @h!tth.é[l(ﬁEJQiR-:)dI-(31Beiifllmrﬁb%fﬁﬂYBrz'BY%rpék’sﬁJ&g'[ﬁﬁtr UPEtper at ure

close to 20 ; -7- -1-oxo-2-(1- tbutyl)-
N-[ (1S, 2R)-%?1§§§9%y|ﬂé ‘%_‘%'%%’uﬁ’%’%?—‘@qm?ﬂgx?_fn??-ﬂfﬁf%fo. (1-propy L)
(trifluor orrélt,h,ﬁl,@—tﬂ‘h@ﬁlyﬁﬂ%wwm[@@yﬁcaﬁ%?%ﬂ%W PERIFidRdI g1 - oxo- 2- (1-
propyl buty )galygd, 3pft- I‘,\gl't%{g@y@[@t&gq;ulrilumbb@ﬁ?zﬁ)j-MybmmFﬁ-C{é—[B’;(ﬂrfb@m oride
(1:1) are obtaifed in the formof ,a whit ol |,[d.11 %*(qﬁgﬂ t)@lj); from
0.93 to 1.o9nethyDahgnyleydapropyiaminapsIpy fﬁs‘m@l—m'r’ Ot 1. 3207 HQ 6 (m 4H);
from 2.30 to 237R1dteiticisdquinaimeescarbdxeimide - a8y disspiverh 3UBdER AB. 15 (m
4H); 3.54 (m _IW 4.12 (m .1H: 4. : 3( gk oJ : 1H) ;
6.93 (m 2H)3B9eN c?émPF;P'?éDQ an?sman%lsﬁ@] ﬁzﬁwrlﬁfz 8@ 1‘% ?d{'ﬁ\]&l&%ﬁ%oﬁh, 1H)
7.52 (m 2HhydfodHoriaveciiHp; dinxage (ibaddeds while)stimingsat @ tepperaiuee @f 11y,
8.29 (brgad fhoJ 1 8. we isGiRPfatdd B diyheds under 3e@lbed base
peak) ; E§M$+ij-rzhe: r%%nTéEi?ctg% %g;dc\)(\?vfi |1 ués?{_r%ie%t h@cfgfh ' ael hSfructures
and the phygiresgurpr Gpra)i ckhefregidig ExiaiEnedP oW oﬁ%ﬁr@n §ﬁqé'gr(§i%g to the
i nventi gn_. | n’b@hﬁatb%glb%ryﬂ@ss Nﬁdé@edmaaqﬂemwet(ﬁe(m?J anchgripdiundesf t he
conmpound i n degrees Si Us; -in.the 7 " golpyl -l esents a
conpound i n VBEURY e@t baséefr@teﬁ?tu{}ﬁ’\erogags"gm ﬁéﬁ%r@ien gqg%%)n%ég% in the
hydr ochl or i dfiferopemay-2-hgd redyi-3({delBvitiuopametityheb eyl YClOREORYAC d:  base)
ratio; 15- "nd" signifi _(det es m ned. = IR RILE dvigeet hyl group;
and - R3°r eﬂ@giﬁ@p}é{j-{?ﬁﬁ?ﬁ%ﬂ%ﬁ@%@ Bg(?pallij%ut@ﬁtfgﬁﬁl%?g OUAHS gdescri bed
in this tableineine-premeaxatide dvAadnprds tha) asnebirned H\e%ﬁi@d‘) a
previously. white powder.

+ NMR: 0.84 (m, 6H); from 1.10 to 1.70 {m, 12H); from 2.24 to 2.45

(partially masked m, 2H); 2.29 (s, 3H); 2.61 (m, 1H); 2.79 (m, 1H); from

20 2.98to 3.18 (m, 4H); 3.80 (m, 1H); 4.09 (m, 1H); 4.64 (m, 1H); 5.87 (broad

m, 1H); 6.87 (broad s, 1H); 8.96 (m, 2H); 7.09 (broad t, J = 9.0 Hz, 1H);

7.68 (broad t, J = 7.5 Hz, 1H); 7.75 (broad s, 1H); 7.79 (broad d, Jd =

7.5 Hz, 1H); 7.90 (broad d, J = 7.5 Hz, 1H); 8.02 (broad s, 1H); 8.23 (broad

d, J = 8.0 Hz, 1H); 9.36 (broad m, 1H); 9.77 (broad m, 1H)

25 ¢ LC-MS-DAD-ELSD: [M+H]": m/z 686

Example 19:

19.1: Base N—[(1S,2R)—1-(3,5-dif|uorobenzyl)-2-hydroxy—3-({1-[3-(triﬂuoro_
30  methyl)phenyllcyclopropylfamino)pro pyi]-7-chloro-1-oxo-2-(1-propylbutyl)-

1,2,3 4-tetrahydroisoquinoline-5-carboxamide

19.1.1:  Methyl 7-chloro-1-oxo0-2-(1-propylbutyl)-1,2,3,4-tetrahydroiso_

quinoline-5-carboxylate

35  Added to a solution of 0.29 cm® of N-buty! nitrite in 20 cm?® of acetonitrile, at
a temperature close to 20°C, are 316 mg of cupric chloride. The
temperature of the reaction mixture is lowered to 0°C, then, over
30 minutes, a solution of 0.5 g of methyl 7-amino-1-oxo-2-(1-propylbutyl)-



Tabl e 1: R6 Compound RL X R4,R5 R6 Salt MP (C) 1 (n-C3H7)2CH H H,
H H HO (1:1)
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1,2,3,4-tetrahydroisoquinoline-5-carboxylate  dissolved in 20 em®  of
acetonitrile is introduced. The stirring is continued for 3 h at a temperature
close to 20°C. Added to the reaction medium are 30 cm® of water, then
50 cm® of a saturated aqueous solution of sodium bicarbonate and 100 cm?®
5 of ethyl acetate. The mixture is filiered and the organic phase is decanted,
washed with 100 cm® of water, 100 cm® of a 1N aqueous solution of
hydrochloric acid, then 100 cm® of water, 100 cm® of a saturated agueous
solution of sodium bicarbonate, 100 cm® of water and 100 cm® of a
saturated aqueous solution of sodium chloride. The organic phase is dried
10 over anhydrous magnesium sulfate, filtered and concentrated to dryness
under reduced pressure (5 kPa). The residual oil is dissolved in 3 cm® of
dichloromethane, then purified by flash chromatography over silica
(column: 50 g; spherical silica of BP-SUP type, particle size: 20-40 pm;
eluent: 60% heptane/40% ethyl acetate). After concentrating the fractions
15 under reduced pressure, 243mg of methyl 7-chloro-1-oxo-2-(1-
propylbutyl)-1,2,3,4-tetrahydroisoquinoline-5-carboxylate are obtained in
the form of a yellow oil.
+ NMR: 0.88 (t, J = 7.5 Hz, 6H); from 1.11 to 1.30 {m, 4H}; 1.40 (m, 2H),
1.52 {m, 2H); 3.19 (t, J = 6.0 Hz, 2H); 3.32 (t, J = 6.0 Hz, 2H); 3.88 (s, 3H});
20 4.62(m, 1H); 7.98(d, J = 2.0 Hz, 1H); 8.08 (d, J = 2.0 Hz, 1H)
»  LC-MS-DAD-ELSD: [M+H]": m/z 338 (base peak); [2M+Na]": m/z 697

19.1.2:  7-chloro-1-oxo-2-(1-propylbutyl)-1,2,3 4-tetrahydroisoquinoline-5-
carboxytic acid

25  33mg of methyl 7-chloro-1-oxo-2-(1-propyibutyl)-1,2,3,4-tetrahydroiso_
quinoline-5-carboxylate are dissolved in 6 cm® of dioxane at a temperature
close to 20°C. 1.8 cm® of a 1N aqueous solution of sodium hydroxide are
added, then the reaction mixture is heated at a temperature close to 60°C
for 1 h. The mixture is then concentrated to dryness under reduced

30 pressure (5 kPa), taken up by 10 cm?® of ethyl ether and 10 cm® of water.
The agueous phase is decanted, acidified with 1 cm?® of a 2N aqueous
solution of hydrochloric acid. The reaction medium is washed two times
with 10 cm® of dichloromethane. The organic liquors are combined, dried
over anhydrous magnesium sulfate, filtered and concentrated to dryness

35 under reduced pressure (5kPa). 2156mg of 7-methyl-1-oxo-2-(1-
propylbutyl)-1,2,3,4-tetrahydroisoquinoline-5-carboxylic acid are obtained in
the form of yellow crystals that are used directly in the following reaction.
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19.1.3: N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
methyl)phenyljcyclopropyllamino)propyl]-7-chloro-1-oxo-2-(1-propylbutyl)-
1,2,3,4-tetrahydroisoquinoline-5-carboxamide

Added, under an argon atmosphere and at a temperature close to 20°C, to
a solution of 180mg of 7-chloro-1-oxo0-2-(1-propylbutyi}-1,2,3,4-
tetrahydroisoquinoline-5-carboxylic acid in 2.2 cm® of anhydrous
dimethylformamide are 0.25 cm?® of triethylamine and 263 mg of (2R,35)-3-
amino-4-(3,5-difluorophenyl)-1-({1-[3-(trifluoromethyl)phenylicyclopropyl}
amino)butan-2-ol hydrochloride (2:1), then 90mg of 1-hydroxy-7-
azabenzotriazole  and 127mg of  1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride. The solution is kept stirring, under argon,
for 15 h at a temperature close to 20°C. The reaction medium is then
added to 10 cm® of water and 20 cm® of ethyl acetate. After decanting, the
organic phase is washed with 10 cm® of a saturated aqueous solution of
ammonium chloride, five lots of 10 cm® of water, then 10 cm?® of a saturated
aqueous solution of sodium chloride, dried over anhydrous magnesium
sulfate, filtered and concentrated under reduced pressure (5 kPa). The
residual solution (around 2 cm?) is purified by flash chromatography over
silica (column: 15 g; spherical silica of BP-SUP type, particle size: 20-
40 um; eluent: 50% heptane/50% ethy! acetate). After concentrating the
fractions under reduced pressure, 274 mg of N-[(1S5,2R)}1-(3,5-
difluorobenzyl)-2-hydroxy-3-({1-[3-{trifluoromethyl)phenyl]cyclopropyl} _
amino)propyl]-7-chloro-1-oxo-2-(1-propylbutyl)-1,2,3,4-tetrahydroiso_
quinoline-5-carboxamide are obtained in the form of a beige foam.

+  LC-MS-DAD-ELSD: [M+H]": m/z 706

19.2: Salt N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
methyl)phenyllcyclopropyllamino)propyl]-7-chioro-1-oxo-2-(1-propylbutyl)-
1,2,3.4-tetrahydroisoquinoline-5-carboxamide hydrochloride (1:1)

272 mg of N-[(1S,2R)-1-(3,5-diflucrabenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
methyl)phenyl]cyclopropyllamino)propyi]-7-chloro-1-oxo-2-(1-propylbutyl)-
1,23 4-tetrahydroisoquinoline-5-carboxamide are dissolved, under an
argon atmosphere, in 5 cm® of ethyl ether. 0.35 cm® of a 4N solution of
hydrochloric acid in dioxane is added, while stirring, at a temperature of
20°C. The reaction mixture is concentrated to dryness under reduced
pressure (5kPa). The residue is taken up with two lots of 10 cm® of
diisopropyl ether, concentrated to dryness under reduced pressure (5 kPa),
and dried under vacuum at a temperature of 35°C. 277 mg of N-[(15,2R)-1-

3
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(3,5-diflucrobenzyl)-2-hydroxy-3-{{1-[3-(trifluoromethyl)phenyilcyclopropyl}
amino)propyl]-7-chloro-1-oxo-2-(1-propylbutyl)-1,2,3,4-tetrahydroiso_
quinoline-5-carboxamide hydrochloride (1:1) are obtained in the form of a
beige powder.

5 + NMR: 0.87 (m, 6H); from 1.10 to 1.71 (m, 12H); 2.30 (m, 1H); 2.46
(partially masked m, 1H); 2.61 (m, 1H); 2.79 (m, 1H); from 3.00 to 3.20 (m,
4H); 3.84 (m, 1H); 4.10 (m, 1H); 4.61 {m, 1H); 5.88 (broad m, 1H}; 6.97 (m,
2H); 7.08 (tt, J = 2.0 and 9.0 Hz, 1H); 7.15(d, J =2.5Hz, 1H); 7.68 {t, J =
7.5 Hz, 1H); 7.78 (broad d, J = 7.5 Hz, 1H); 7.88 (d, J = 2.5 Hz, 1H); 7.91

10 (broad d, J = 7.5 Hz, 1H); 8.01 (broad s, 1H); 8.42 (broad d, J = 8.0 Hz,
1H); 9.41 (broad unresolved m, 1H); 9.92 (broad unresolved m, 1H)
+  LC-MS-DAD-ELSD: [M+H]": m/z 706; [M+H]: m/z 704

Example 20:
15
20.1: Base N-[(1S,2R)-1-(3,5-diffuorobenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
methyl)phenyl]cyclopropyl}amino)propyl]-7-fluoro-1-oxo-2-(1-propylbutyl)-
1,2,3.4-tetrahydroisoquinoline-5-carboxamide
20.1.1: N-[2-(2-bromo-4-fluorophenyl)ethyllheptan-4-amine
20 Added to a suspension of 1g of 2-bromo-4-fluorophenethylamine
hydrocloride in 25 cm® of dichloromethane and under an inert atmosphere
is 663 L of tristhylamine. After stirring for 30 min at a temperature close to
20°C, 5cm® of distilled water are added and the stirring is continued for
30 min. 15cm® of distilled water are added and the two phases are
25 separated. The organic phase is washed with three lots of 10 cm® of
distilled water, then dried. Added fo the solution obtained are successively
449 mg of 4-heptanone and 1.166 g of sodium triacetoxyborohydride. The
reaction mixture is stirred for 15 h at a temperature close to 20°C. 20 ¢m®
of a saturated solution of sodium hydrogen carbonate are then added to
30 the reaction medium. The organic phase is decanted and separated from
the aqueous phase then washed successively with 15 cm?® of distilled water
and 15 cm?® of a saturated solution of sodium chloride. The organic phase
is dried then concentrated using a rotary evaporator under reduced
pressure (5 kPa). 1.069 g of N-[2-(2-bromo-4-fluorophenyl)ethyljheptan-4-
35 amine are obtained in the form of a colorless oil.
* NMR: ppm 0.84 (m, 6 H) 1.21 - 1.30 {m, 8 H) 1.38 (broad m, 1 H) 2.43
(m, 1H)2.69 (m, 2H)2.77 (m, 2H) 7.18 (id, J=8.5, 2.5 Hz, 1 H) 7.40 (ddq,
J=8.5, 6.5 Hz, 1 H) 7.51 (dd, J=8.5, 2.5 Hz, 1 H})



H HC (1:1) 165 7 CH3OCH2CH2- - CH2CH2- 3,5-di F -CH2CH2- H HCOl (1:
! - | (1:1
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« LC-MS-DAD-ELSD: [M+H]": m/z =316

20.1.2: Methyl [2—(2-bromo—4—ﬂuorophenyl)ethyl](1-propylbutyl)carbamate
1.045 g of N—[2-(2-bromo-4—ﬂuoropheny!)ethyi]heptan-4—amine in solution in
5 15 cm® of anhydrous tetrahydrofuran and 502 mg of potassium carbonate
are stirred under an inert atmosphere at a temperature in the vicinity of
20°C. 0.28 cm® of methyl chloroformate is introduced over 10 min using a
syringe. The reaction mixture is brought to reflux over 30 h, then filtered
through celite and then concentrated using a rotary evaporator under

10 reduced pressure (5 kPa). The residual oil is put into solution in 20 cm® of
dichloromethane. The organic phase is washed successively with 10 cm’
of an aqueous solution of hydrochloric acid (pH = 2), then 3 x 20 cm® of
distilled water. The organic phase is then dried, then concentrated to
dryness using a rotary evaporator under reduced pressure (b kPa). The

15 residual oil is taken up with 10 em® of diisopropyl ether. The solid which
appears is filtered and the filtrate is concentrated to dryness using a rotary
evaporator under reduced pressure {5 kPa) in order to result in 778 mg of
methyl [2—(2—bromo—4-ﬂuorophenyl)ethyl](1-propylbutyl)carbamate in the
form of a beige oil.

20 » NMR:0.86 {t, J=7.3 Hz, 6§ H) 1.13 - 1.54 (m, 8 H) 2.82 {m, 2 H) 3.16 {m,
2 H) 3.63 (broad s, 1 H) 3.65 (broad s, 2 H) 3.88 (broad m, 0.33 H) 3.99
(broad m, 0.67 H) 7.25 (td, J=8.7, 2.7 Hz, 1 H) 7.39 (broad m, 1 H) 7.57
(dd, J=8.7, 2.7 Hz, 1 H)

«  LC-MS-DAD-ELSD: [M+H]": m/z = 374

25
20.1.3:  5-Bromo-7-fluoro-2-(1-propylbutyl)-3,4-dihyd roisoquinoline-1(2H)-
one
540 mg of methyl [2-(2-bromo- 4-fluorophenyl)ethyi](1- propylbutyl)_
carbamate are dissolved under an inert atmosphere in 40cm® of

30 dichloromethane at a temperature close o 20°C. 529 mg of 4-
dimethylaminopyridine are added to the reaction mixture. The latter is

cooled to a temperature in the vicinity of 0°C. 191cm®  of
trifluoromethanesulfonic anhydride in solution in 15 cm® of anhydrous
dichloromethane are poured into the reaction mixture over 30 min. The

35  suspension is kept stirring for 15 h at a temperature close to 20°C. 20 cm®
of a saturated agqueous solution of sodium hydrogen carbonate are added
to the reaction medium. This stirring is continued for 30 min, then 20 cm? of
dichloromethane are added to the mixture. The organic phase is decanted



9 (n-C31-17)2CH -CH2C H2- 3,5-di F - CH2CH2- 7- NMeS02Me HCl (1:1) nd(a) 10
4- F- CBHACH( M) - - CH2CH2- 3, 5-di F - CH2CH2- H HOl (1:1) 157 11
(n-C31-17)2CH -CH(CH3)- 3,5-di F
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then washed successively with 100 em® of a 0.1M aqueous solution of
hydrochloric acid and 20 cm® of a saturated aqueous solution of sodium
hydrogen carbonate. Next, the organic phase is dried then concentrated
using a rotary evaporator under reduced pressure (5 kPa). The residual

5 brown oil is then taken up in ethyl acetate and purified by filtration through
silica (silica 60 - particle size 15-40 um). The organic phase is
concentrated under reduced pressure (5 kPa). 477 mg of 5-bromo-7-fluoro-
2-(1-propylbutyl}-3,4-dihydroisoquinoline-1(2H)-one are obtained in the
form of a dark orange oil.

10 + NMR:0.88(t, J=7.3 Hz, 6 H) 1.13~ 1.33 (m, 4 H} 1.42 (m, 2 H) 1.53 (m,
2 H) 2.94 (t, J=6.7 Hz, 2 H) 3.38 (1, J=6.7 Hz, 2 H) 4.64 (m, 1 H) 7.67 (dd,
J=8.9, 2.7 Hz, 1 H) 7.80 (dd, J=8.9, 2.7 Hz, 1 H)

« L C-MS-DAD-ELSD: [M+H]": m/z = 342

15 20.1.4:  7-fluoro-1-oxo-2-(1-propylbutyl)-1,2,3,4-tetrahydroisoquinoline-5-
carboxylic acid
Introduced successively, at a temperature close to 20°C, into a three-
necked flask that is stirred and purged using carbon monoxide are 655 mg
of  5-bromo-7-fluoro-2-(1-propylbutyl)-3.4-dihydroisoquinoline-(1{2H)-one,
20 25c¢m® of dimethylformamide, 2cm® of water, 723 mg of potassium
acetate, 334 mg of potassium iodide, 43 mg of palladium acetate and
102 mg of triphenylphosphine. The reaction mixture is subjected to a
carbon monoxide bubbling, then it is heated at 100°C for 6 h. The reaction
mixture is cooled to 25°C, then concentrated using a rotary evaporator
25 under reduced pressure (5 kPa). The residue is taken up in 50 cm? of ethyl
acetate. The pH is alcalinized with 5M sodium hydroxide (pH > 10). The
two phases are filtered through celite then decanted and separated. The
aqueous phase is acidified, while stirring, with a 5M solution of hydrochloric
acid (pH =2), then extracted with 30 cm® of ethyl acetate. The organic
30 phase is dried over magnesium sulfate and concentrated using a rotary
evaporator under reduced pressure (5 kPa). 166 mg of 7-fluoro-1-oxo-2-(1-
propylbuty)}-1,2,3,4-tetrahydroisoquinoline-5-carboxylic acid are cbtained in
the form of a dark orange solid.
« NMR: 0.87 (t, J=7.3 Hz, 6 H) 1.12 - 1.30 (m, 4 H) 1.40 (m, 2 H) 1.52 (m,
35 2 H)3.22 (m, 2 H) 3.31 (partially masked m, 2 H) 4.64 (m, 1 H) 7.74 (dd,
J=9.0, 2.9 Hz, 1 H) 7.82 (dd, J=9.0, 2.9 Hz, 1 H) 13.47 (broad unresolved
m, 1 H}
+  LC-MS-DAD-ELSD: [M+H]" m/z = 308; [M-H] m/z = 306



- CH2CH2- 6- NMeSO02Me HCI (1:1) 193 12 (n-C3H7)2CH -CH2- 3,5-di F - CH2CH2-
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« MP:142.8°C

20.1.5: N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
methyl)phenyllcyclopropyllamino)propyl]-7-fluoro-1-oxo-2-(1-propylbutyl)-
5 1,2,34-tetrahydroisoquinoline-5-carboxamide

Added, under an argon atmasphere and at a temperature close to 20°C, to
a solution of 150mg of 7-fluoro-1-oxo-2-(1-propylbutyl)-1,2,3,4-
tetrahydroisoquinoline-5-carboxylic acid in 20 cm® of dichloromethane are
0.35cm® of N,N-diisopropylethylamine, 6 mg of 4-dimethylaminopyridine

10 and 235mg of (2R,3S)-3-amino-4-(3,5-difluorophenyl)-1-({1-[3-trifluoro__
methyl)phenyl]cyclopropyl}amino)butan-2-ol hydrochloride then 10 mg of 1-
hydroxy-7-azabenzotriazole and 119 mg of 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride. The solution is kept stirring under argon
for 15 h at a temperature close to 20°C. The reaction medium is then

15  concentrated under reduced pressure (5 kPa). The residual solid is purified
by flash chromatography over silica (column: 90 g; silica of the type:
SuperVarioPrep D40 - Si60 particle size: 15-40 uym; eluent: 50%
cyclohexane/50% ethyl acetate). After concentrating the fractions under
reduced pressure, 1 g of N-{(1S,2R)-1~(3,5-difluorobenzyl)-2-hydroxy-3-({1-

20  [3-(trifluoromethyl)phenyllcyclopropyllamino)propyll-7-fluoro-1-oxo-2-(1-
propylbutyl)-1,2,3,4-tetrahydroisoquinoline-5-carboxamide is obtained in
the form of a beige foam.

20.2: Salt N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-[3-(trifluoro_
25  methyl)phenyllcyclopropyllamino)propyl]-7-fiuoro-1-oxo-2-(1-propylbutyt)-
1,2,3,4-tetrahydroisoquinoline-5-carboxamide hydrochloride (1:1)
The foam obtained in step 19.1.5 is dissolved in 10 cm® of ethyl ether.
4 cm® of a 1N solution of hydrochioric acid in ethyl ether, then 1 cm?® of
ethanol, are added, while stirring, at a temperature of 20°C. The reaction
30 mixture is concentrated to dryness under reduced pressure (5 kPa). The
residue is triturated with 10 cm?® of diisopropy! ether, the solid formed is
filtered, then dried under atmospheric pressure at a temperature close to
20°C. 249mg of N-[(18,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1-{3-
(trifiluoromethyl)phenyi]cyclopropyl}amino)propyl]-7-fluoro-1-oxo-2-(1-
35  propylbutyl)-1,2,3,4-tetrahydroisoquinoline-5-carboxamide hydrochloride (1:1)
are obtained in the form of a white solid.
» NMR: 0.86 (m, 6H); from 0.93 to 1.09 (m, 4H); from 1.11 to 1.28 (m,
4H); from 1.32 to 1.56 (m, 4H); from 2.30 to 2.73 (partially masked m, 5H};



196 14 (n-C31-17)2CH -CH2CH2- 3,5-di F - CH2CH2- 7-NHSC2Me HCI (1:1) nd(a)
15 (n- C3H7) 2CH - CH2CH2- 3, 5-di F - CH2CH2- 7- (oxazol -5-y1) HO (1:1) ne 16
(n-C31-17) 2CH - CH2C He-
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from 3.03 to 3.15 (m, 4H); 3.54 (m, 1H); 4.12 (m, 1H}); 4.61 (m, 1H); 4.95
(d, J = 6.0 Hz, 1H); 6.93 (m, 2H); 7.08 (it, J = 2.0 and 9.0 Hz, 1H); 7.12 (d,
J=25Hz 1H); 7.52 (m, 2H); 7.59 (m, 1H); 7.69 (broad s, 1H); 7.85 (d, J =
2.5 Hz, 1H); 8.29 (broad d, J = 8.0 Hz, 1H)

5 « LC-MS-DAD-ELSD [M+H]+ m/z = 690 (base peak), [2M+H]+ m/z = 1379

Table 1 below illustrates the chemical structures and the physical
properties of some examples of compounds according to the invention. In

this table:
10 ~ MP (°C) represents the melting point of the compound in degrees
Celsius;
- in the “"salt" column, "-" represents a compound in the free base

form, whereas "HCI" represents a compound in the hydrochloride form and
the ratio between parentheses is the (acid: base) ratio;
15 - "nd" signifies not determined;
- Me represents a methyl group; and
- R3 represents a trifluoromethyl group.

The compounds described in this table were prepared according to the
20  methods described previously.

Table 1:
R2
R1 _
N X 9 R4 R5
{H o N N R3
OH
Re
25
Compound R1 X R2 R4,R5 R6 Salt | MP
(°C)
1 (n-C3H;),CH- -CH,- H- H-, H- H- HCl | nd®

{1:1)
2 (n-CsH7).CH- -CH,CH.- H- -CH>CH.- H- HC | 174
(1:1)




~CN) 6H5] HCl (1:1) nd(b) 17 (n-C3H7)2CH - CH2CH2-
CN) C6H5] HCl (1:1) nd(b) 18 (n-C31-17)2CH - CH2CHe-

- 88 -

3 (n-C3H7),CH- -CH,CHy- | 3,5-diF | -CH.CH,- H- HCt | 172
(1:1)

4 (n-C3Hy).CH- -CH,CHy |  H- H-, H- H- HCI | nd®
{(1:1)

5 CeHsCHy- -CH,CHy- | 3,5-diF | -CHxCH- H- HCi | 178
(1:1)

6 n-CsHi -CH,CHy- | 3,6-diF | “CH.CHo- H- HCl | 165
{1:1)

7 CHsOCH,CHz- | -CH,CHo- | 3,5-diF | -CHoCH:- H- HCI | nd®
(1:1)

8 CHsCH,OCH,CHy- | -CH,CH,- | 3,5-diF | -CHzCH;- H- HCl | nd®
(1:1)

9 (n-C3sHy7).CH- -CH,CHy- | 3,5-diF | -CH,CH,- | 7-NMeSO;Me | HCI nd®
(1:1)

10 4-F-CgH,CH(Me)- | -CH,CHz- | 3,5-diF | -CH,CHy- H- HCI | 157
{(1:1)

11 (n-CsH7).CH- -CH(CHa)- | 3,5-diF | -CH,CHp- | 6-NMeSO,Me | HC! | 193
(1:1)

12 (N-C3H7)CH- -CHy,- | 3,5-diF | -CH,CHo- | 6-NMeSOMe | HCI | 194
(1:1)

13 (n-C3H7),CH- -CH,CHyp- | 3,5-diF | -CH,CH,- 7-CFs HC! | 196
(1:1)

14 (n-CH7),CH- CH,CH,- | 3,5-diF | -CH,CHy- | 7-NHSO,Me | HCI | nd®
(1)

15 (N-C3H7)CH- -CH,CH,- | 3,5-diF | -CH,CH,- | 7-(oxazol-5-yl) | HC nd®
{(1:1)

16 (n-C3H7)2CH- “CH,CHy- | 3,5-diF | -CH,CHy- | 7-[(3-CN)CeHs] | HCI | nd®
(1:1)

17 (n-CsHg).CH- -CH,CH,- | 3,5-diF | -CH,CH,- | 7-[(2-CN)CqHs] | HC nd®
(1:1)

18 (n-C3H;7)2CH- -CH,CHa- | 3,5-diF | -CH,CHz- 7-Me HC! | nd®
(1:1)

19 (n-CsH7),CH- -CH,CHy | 3,5-diF | -CH,CHo- 7-Cl HC! | nd®
{(1:1)

20 (n-C3H7),CH- -CH,CHx | 3,5-diF | -CH,CHa- 7-F HCI | ng®
(1:1)

(a) characterized by a '"H NMR spectrum and by liquid chromatography



(1:1) nd(b) 19 (n-C31-17)2CH -CH2C H2- 3,5-di F - CH2C H2- 7-Cl HCl

nd(b) 20 (n-C31-17)2CH -CH2CH2- 3,5-di F - CH2CH2- 7-F HCl

characterized by a 1H NVR spectrum and by |iquid chromat ography

10

i5

20

25

30

35

- 89 -

coupled to a mass spectrometer
(b) characterized by a "H NMR spectrum

The compounds according to the invention have been the subject of
pharmacological tests enabling their inhibitory effect with respect to
B-secretase activity to be determined.

The tests consisted in measuring the in vitro inhibition of the B-secretase
activity by the compounds of the invention.

The B-secretase activity measured corresponds to that of a purified
recombinant form of human BACE1 aspartyl protease (the latter comprising
a hexahistidine tag at the C-terminal position) produced by expression in
Drosophila cells. The purified enzyme is conditioned in TRIS buffer (18mM)
at pH 7.5 containing NaCl (0.45M), MnCl, (0.9mM), CaClz (0.9mM), a-D-
methylmannoside and 10% glycerol, and stored at -80°C until use.

The BACE1 activity is measured from the cleavage of a fluorogenic peptide
substrate, known as FS1, described originally by Ermolieff et Coll. (2000,
Biochemistry, 39, 12450-12456), and based on the principle of
fluorescence resonance energy transfer (FRET); the cleavage of the FS1
peptide is measured from the increase of the fluorescent signal emitted by
the EDANS (or 5—[(2~aminoethyl)amino]naphthalene—2-sulfonic acid) group.
The test is carried out in a 96-well microplate in order to determine the
inhibition of the enzyme activity by the products of the invention. The
substrate FS1 is solubilized to a concentration of 1mM in 100% dimethyl_
sulfoxide (DMSO) and stored at -20°C until use. The dilutions of the
products to be tested are prepared in DMSO starting from a 10mM stock
solution. The products of the invention, at final concentrations of 0.003 to
10uM are incubated at 37°C with the substrate FS1 (final concentration of
5uM) and the purified enzyme (final concentration of 10nM) in the sodium
acetate buffer (0.1M), pH 4.5 containing 0.02% of CHAPS detergent and
200mM NaCl for 45 minutes. The final percentage of DMSO does not
exceed 7%. When the incubation is finished, the fluorescence is measured
in a spectrofluorimeter, at the excitation wavelength of 355nm and
emission wavelength of 509 nm. For each product concentration tested, the
fluorescent signal is compared to the maximum signal obtained when the
substrate FS1 is only incubated with the enzyme.

The inhibitory activity of the products of the invention is then evaluated by

(1:1)

(1:1) nd(b) (a)



- 89 - coupled to a mass spectroneter (b) characterized by a 1H NWR
spectrum The conpounds according to the invention have been the subject
of 5pharmacol ogical tests enabling their inhibitory effect with respect to
13-secretase activity to be determ ned. The tests consisted in nmeasuring
the in vitro inhibition of the j3-secrgfase activity by the conpounds of
the invention. The p-secretase activity neasured corresponds to that of a
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the products of the invention is then evaluated by - 90 - the neasurenent

of the 1050 feoncent fialinaRioffinar GHMEL us VinngherBpeutits, bespanialiyt in hbeenzy me
activity) using a non- inear,re{ ssi on an@iiﬁwi@o{%ﬁa‘eﬁm be@d on
sof t war e XLftraatmaDBsmﬁ)nreWIOIO‘g VEPtRS AR BeY weeh” 0.'0IpMand 5, uM 5 The
bett er componmdseAREO ANy thitheanémticentmay beamade08D nedrafegesrradfueen
10nM and 500dnis|\./<laases such as Alzheimer’s disease, Parkinson’s disease, Huntington’s
disease, Creutzfeldt-Jakob disease, Down's syndrome, dementia with
25 Lewy bodies, senile dementia, frontotemporal dementia, cerebral and
systemic amyloidosis, mild cognitive impairments, cerebral amyloid
angiopathy, primary and secondary memory disorders, amyotrophic lateral
sclerosis, multiple  sclerosis,  peripheral neuropathies, diabetic
neuropathies, migraine, mood disorders, depression, anxiety, vascular
10 disorders such as atherosclerosis, cerebrovascular ischemia, fumors and

cell proliferation disorders.

These medicaments find, in particular, their use in the treatment and the
prevention of neurodegenerative diseases such as Alzheimer's disease,

35 Parkinson’s disease, Down’s syndrome, dementia with Lewy bodies, senile
dementia, frontotemporal dementia, cerebral and systemic amyloidosis,
mild cognitive impairments, cerebral amyloid angiopathy, primary and
secondary memory disorders and cerebrovascular ischemia.



For exanple, conpounds No. 1, 9, 16 and 17 showed an 1050 of 0. 77pM

0. 048pM 0. 39pM and 0. 630 respectively. 10lt therefore appears that the

conmpounds according to the invention have an inhibitory activity with

respect to the activity of p-secretase. The conpounds according to the

invention may therefore be used for the-,preparation of nedicaments, in

particul ar nmedi canents that inhibit the production of Ap. 15Thus, anot her

subj ect of the invention is, according to another of its aspects,

medi caments which conprise a conpound of fornul ae%ll). or an additi Qn salt of

the latter wheeordinghio renaien @4l it 25Ol albee PRI BVERIUL %K%t e or a
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in particular, their use in the treatment and the prevention of
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front ot enpo emc anylqidosis, mld cognitive
i npai r ment s, tracivesbr ahtramadati dransgiespat M, eetaaaYMisra L n i 2 HYSor v
di sor deng ang;cenebrQyasgsl3anbys Neififoptionadialt, AGnedr hydiate anayler of its

aspects, "the" present jnvention relates 1o pharmaceutical.,c L LONsS
conpri si ng, admiriders in/Enfiragipiniitgtion &’G%ﬁ?na Wiy ?@R@gbbﬁventi on.
These phar ”?%Ha“c@hti@aﬂm@iﬁiém,s fo camitraily andefhueran vbeigse fof He | east
one conpound ac

di he i Lon, . eyt d.call bl
car t, a nydrpengexsoat seatell & s Aoy IS Fast o ¢

pharmaceutically acceptabl e excipient. Said excipients are chosen,

ggﬁ]eﬂld's{}% at(:) ?Blﬁlggyi?%@]é {Lﬁﬁ@%@%@ﬁd@ﬁ RN OB ride Sralge ABL dIR% & ftab[ets,
soft or hard gelatin capsulés, powders, granules and oral solutions or

suspensions, sublingual, buccal, intratracheal, intraocular and intranasal

administration forms, forms for administration by inhalation, topical,

transdermal, subcutaneous, intramuscular or intravenous administration

25  forms, rectal administration forms and implants. For topical application it is

possible to use the compounds according to the invention in creams, gels,

ointments or lotions.

By way of example, a unit administration form of a compound according to
30 the invention in tablet form may comprise the following components:

Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Croscarmellose sodium 6.0 mg

35 Maize starch 15.0 mg
Hydroxypropyl methyl cellulose 2.25mg

Magnesium stearate 3.0mg



10exci pi ents which are known to a person skilled in the art. In the
phar maceuti cal conpositions of the present invention for oral, sublingual,

subcut aneous, intranuscul ar, intravenous, topical, local, intra- tracheal,
intranasal, transdermal or rectal adm nistration, the active 15 principle
of formula (1) above, or its optional |t, solvate or hydrate, may be

admnistered in unit admnistration form as a mxture wth conventi onal

phar maceut i i Di t i gﬂgﬂg i f phyl axi s
or the treamﬁégéﬁt'ﬁ\gﬂogvgcgﬂm@d@rs or di seas er&g";(?"r eréslét}létsa%%e unit
admi ni st r at methed ferstreating the pathalogies indicaiad rmbpyer WhICBt@MRIEIAS ¥ har d
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t ransdergral or splkgtdsaneous, i ntranuscul ar or intravenous adnlnlstratlon 25
forms, rectal admnistration forns and inplants. For topical application it
is possible to use the conpounds according to the invention in creans,
gels, ointnents or |otions. By way of exanple, a unit admnistration
formof a conmpound according to 30the invention in tablet formmay conprise
the foll owi ng conponents: Conpound according to the invention50.0 ng
Manni t ol 223. 75 ng Croscarnel | ose sodi unb. 0 ng 35Mai ze starchl5.0 ng

Hydr oxypropyl nethyl cellul ose2.25 ng Magnesium stearate3.0 ng - 92 - The
present invention, according to another of its aspects, also relates to a
nmet hod for treating the pathol ogi es indicated above which conprises the
adm nistration, to a patient, of an effective dose of a conpound according
to the invention, or one of its pharmaceutically acceptable salts or
hydrates 5or solvates. - 93 - CLAI M5



| . A conpound corresponding to the fornmula (1): (I) R3 R6 5 in which: RL
represents a hydrogen atom a (Cl-Cl10)al kyl, (C3-C7)cycloal kyl, (CH2)n-
(C1-Co6) al kenyl, (CH2),-(Cl-C6)al kynyl or (Cl-C6)alkyl-2z-(C -C6)al kyl group,
10 in which Z represents a heteroatom chosen from0O, N and S(0)m or else
Rl represents a COOR, S(0)nR, aryl or .aral kyl group; the (Cl-C o)al kyl,
(C3-C7) cycl oal kyl, (CH2)n-(Cl-Co) al Ker??l , (CH2) n-(C1-C6) al kynyl

(G C6)al kyl -z-(C1-Co6) al kyl, aryl or -qr | groups being optionally
substituted with one or nore groups%ﬂnsen@ froma hal ogen atom a

(C1-C6)al kyl, (C3- 15 CAcycl oal kyl, hal o(C1-C6) al kyl, (Cl-C6)al koxy,

hal o( C1- C6) al koxy, 7 j ; ; nfeiR). CONR7R8 or S(0) m\R7R8
group or an?'arylXé’r‘)@ﬁ’polﬁglgtéyéh%l%m&@gggtﬂi]etqu%tred Wi t)h a hal ogen atom R2
represents one or nore groups chosen froma hydrogen atom a hal ogen atom
a (Cl-C6)al kyl, (C3-Cr7)cycloal kyl, (C1-C6)al kenyl, (C 20 C6)al kynyl or
(C1-Co6) al kyl -Z-(C1-C6 kyl group, | i ch Z represents a heteroatom
chosen from0O, N and S(0O)m or els represents a hal o(C, - C6)al kyl,

(C1- C6) al koxy, hal o( Cl- C6)al koyy, e nitro, cyano or am no group, an
NR7R8, COOR, CONR7RS, INTB) al | Byl % RMR7R8 group, or an aryl
group, said aryl group possi hei g optj ona Bgubstituted with one or
nore groups chosen froma fRal o atof) a (C1 KiyTR® (C3- C7) cycl oal kyl ,
hal o( C1- C6) al kyl , (C1-C6) al kox} al o( C1- O85) Bl koxy¥ NR7R8, OR, nitro,
cyano, COOR, CONR7R8 or S(0)n, NR7R8 group; R3 represents a trifluoronethyl
group; 30 R4 and R5 represent &#8hydrogen atom or else R4 and R5 form with

the carbpn atomthat bears them a saturated ring containing from3 to 6 -
94 -

in which:
R1 represents a hydrogen atom, a (C4-Cro)alkyl, (Ca-C7)cycloatkyl, (CHz)n-
(C1-Cg)alkenyl, (CH2)-(C1-Ce)alkynyl or (C4-Ce)alkyl-Z-(C+-Ce)alkyl group,
10  in which Z represents a heteroatom chosen from O, N and S(O)y, or else
R1 represents a COOR, S${O)uR, aryl or aralkyl group; the (C4-Co)alkyl,
(C3-Cr)cycioalkyl, (CH2)n-(C4-Ce)alkenyl, (CH2)n~(C1-Ce)alkynyl, . (Cq-
Ce)alkyl-Z-(C+-Cs)alkyl, aryl or aralkyl groups being optionally substituted
with one or more groups chosen from a halogen atom, a (Cq-Ce)alkyl, (Cs-
15  Cr)cycloalkyl, halo(Cs-Ce)alkyl, (C4-Ce)alkoxy, halo(C1-Cs)alkoxy, NR7R8,
nitro, cyano, OR, COOR, CONR7R8 or S(O)nNR7R8 group or an aryl
group optionally substituted with a halogen atom;
R2 represents one or more groups chosen from a hydrogen atom, &
halogen atom, a {C1-Cejalkyl, (C3-Cr)cycloalkyl, (C4-Ce)alkenyl, (Ca-
20 Cglalkynyl or (C1-Ce)alkyl-Z-(C+-Ce)alkyl group, in which Z represents a
heteroatom chosen from O, N and S(O)m, or else R? represents a halo(C+-
Celalkyl, (C1-Cg)alkoxy, halo(C+-Cg)alkoxy, hydroxy, nitro, cyano or amino
group, an NR7R8, COOR, CONR7RS8, OCO(C+-Cg)alkyl or S(O)m—NR7R8
group, or an aryl group, said aryl group possibly being optionally
25 substituted with one or more groups chosen from a halogen atom, a (C+-
Ce)alkyl, (Cs-Cr)cycloalkyl, halo(C1-Ce)alkyl, (C1-Ce)alkoxy, halo(C+-
Ce)alkoxy, NR7R8, OR, nitro, cyano, COOR, CONR7R8 or S(O)nNR7R8
group;
R3 represents a trifluoromethyl group;
30 R4 and R5 represent a hydrogen atom, or else R4 and R5 form, with the
carbon atom that bears them, a saturated ring containing from 3 to 6



carbon atons and optionally containing fromO to 1 heteroatom chosen from
O, Nor S; R6 represents a group chosen froma hydrogen atom a hal ogen
atom a (C -C6)al kyl, (C3-C7)cycloal kyl or (C3-C7)cycloal kyl (GCi -C6) al kyl
group, a 5 halo(Cl-C6)alkyl, nitro or am no group, an NR7R8 or COCR group,
an NR7(S02) R8 or CONR7R8 group, an ary% group or a heterocycle group, the
aryl and heterocycle groups being opti ﬁaTIy substituted with one or nore
groups chosen fro a haI gen,. at v, « (O Kk cyano
group; 10 RC PP pPB@% %ghFﬁﬁéﬁiﬁgﬁ ﬁ\bto 1gﬁ%e§%§ﬂh Qﬁd%ﬂg or nore
groups chosémmebMQarﬁydrogen atom a (Cl CB)aIkyI (C3-C7)cycl oal kyl or

(()Fgel gz) %Cglbg#%leé&ts%é%diybh%&ﬁﬁo P i WK é?fat%W'é ﬁéb@@haétbm ene group,

a saturated,
partially urﬁ@aﬁa)&i&éd (6%- Qvﬁ@éﬂ@ﬁ'@)ﬁ' eflr r(ﬁnd-\'?d%\f?tl%ﬁ 'ﬁY &51 %)8%:;’]5 4rguR: &ir bon
15at oms and h@m(mj@sbéluyacmir@ld’ﬂ 5%ind Braddi 4h QIR7R8het @@@Rogrcuiposan from 0,

0 oh one or NbFECTHES @ GPRYTRS il o ca Bty ATUARRLGY QPR my

take the Va&h’@%rﬂ arid Wete?'oaydergrQOpemea@npsomﬂw stipgjidutedhivith omeyor ake t he

by Ro i of iaskpyt Shecen M SHARRRARAR A2 G ACeRIBAS B R War oxyt

group is of c%adngtxbuue configuration, in the formof a base or addition

salt Wif AR 39 nd K8 reprosdif ﬁ@éﬁs’é}w&‘n@“offo%raﬂo%éﬂ bnaer flcbERGyps) ol ail m
1, charact erl zed h represents a_neth E g% l?no ICy
subst i t ut ed ciiPsen drn od Wr@qrcfi@e) a &1-Cg 397 gorlyhP61(Ca base or

addi ][ i on ia|d7?]dycld”é§[|@ﬂca|c%é3alk§?hrc%i!p,Tﬁﬁf grpmpmmgll(@{ i Yol ree (grc)u;a,soc![ ai me?jl
inclaim a erized in tha presen ptionally
substit uted h?oﬂég Wefofrﬁi ngegﬁ%ﬁgp%ogénﬂg eg base or
addi tion salpbrtmllyhumatamtetl o’:sPSAnéEmeradxeﬂmmgndoraﬁalrﬁm rfedna § 19 Asaghe med in
one of chosen
Prom e hyar SXahs EhaoptNALP SHBIARG, in"addiin, b RAERBANERorHapOC RS
group, an NN?GOSF&)m, 95 - group, an aryl optionally substituted with a
cyano groupy Qin8k8isR® (C,-Coalkylene group, optionally substituted with one or

more (C-Cg)alkyl groups;

m represents an integer which may take the values 0, 1 or 2 and n
20  represents an integer which may take the values 1, 2, 3,4, S or 6;

the carbon bearing the benzyl group substituted by R2 is of S absolute

configuration; and

the carbon bearing the hydroxyl group is of R absolute configuration, in the

form of a base or addition salt with an acid.

25
2. The compound of formula (I} as claimed in claim 1, characterized in

that X represents a methylene group optionally substituted with one or
more (C4-Cg)alkyl groups, in the form of a base or addition salt with an
acid.

30
3. The compound of formula (1} as claimed in claim 1, characterized in

that X represents an ethylene group optionally substituted with one or more
(C+-Cs)alkyl groups, in the form of a base or addition salt with an acid.

35 4. The compound of formula (I) as claimed in one of claims 1 to 3,
characterized in that R6 represents a group chosen from a hydrogen atom,
a halogen atom, a (C1-Ce)alkyl or halo(C+-Ceg)alkyl group, an NR7SO.R8



represents a heterocycle, in the formof a base or addition salt with an
acid. 5.The conpound of fornmula (1) as clained in one of clains 1 to 4, 5
characterized in that R6 represents a group chosen froma hydrogen atom a
chlorine atomor a fluorine atom a nethyl or trifluoronmethyl group, an
NMeSO2Me group, a phenyl substituted_wyth_a cyano group, or else R6
represents an oxazol e. 106. The conpound of formula (1) as clained in one of

claim L L0 goushahasPraderaly &Rl RS % efeodgldsls GrobREKRS gr oup,

optionally n aryl group
optional |y deyesehisiabeimresycts, W&Fhf’gfé’ﬁné% &ﬁaﬁﬁgf@ﬁ“fﬁ% 'Eﬁf’féél@rﬂ%d

(C1-Co6) al kyl -0- (C1l-C6)al kyl group or an aral kyl group optionally
substituted vvith

halo resent e groups
chosen from®a hy g?‘b’?#(?ﬂc%grrﬂ‘zgﬁo@eﬁsaqé?}me in-one j@%@ﬁ?& &g%f esent a
hydr ogens at @manarctértzremmvthamRB hepeaehse gtaup ofioseh fhearsshydrogen at@ycl opr opyl
group; 20R6 r resen s a 0 f l.ogen atom
2 op) a R ABATE Ay Ca R B 2GR, uép%tﬂv'nﬁéi"&@%ééb@%@@p@ﬁf i
optional ly NWeSOLMeegrowpt la ahemérmi%ghbd@ﬁ vith 8] @@NREJICEPr 65 &% %

het erocycl e;. hydrogen atom or a (Cl-C6)al kyl group; and
25R8 represe ES&R"(Q'@?’S‘%; I%y group, in the formof a base or addition

salt with an acid. 7. The conpound of formula (1) as clained in one of
claims 1ptog6, chagagdmpoded of fofmah (I} abscigihegem bnersf daims 1 to 5,

SERe iAot et

hydr ochl ori debét]tuﬂe)d with one or more {C+-Cglalkyl groups, an aryl group optionally

N-[(1S,2R)- §y§§ﬁa@] @,En_yagi,g@_ 2%15{{);1;1 [ %ug% 1 H'?ﬁr%@%ﬁgyé%@h@];?jéikﬂ)/@ 0_

propyl | am n roi so_
35qui nol i ne(@+—6&)ﬂﬂ@lﬁn¢moaﬁl graky @H@d?ﬂtl@ﬂﬁﬂﬁés(@s@ytedlﬂm th 8 hg %@8 1
-(3, 5- dgflgg{rﬁbenzyl) 2- hydroxy-3-({1 -[3- (trlfluoromethyo

phenyl i cycl opr op am no) pro 1- ox0- 2- I but
hydr oi soqui nol i nB4EPE? %ﬁ’%é;réﬂ‘t?ﬁ Q"QUH%&PB rqgen astb%

a halogen atom;
R4 and R5 represent a hydrogen atom or form, with the carbon atom
which bears them, a cyclopropyl group;
20 R6 represents a group chosen from a hydrogen atom, a halogen
atom, a (C1-Cg)alky! or halo(C-Cg)alkyl group, an NR7SO2R8 group, an
aryl optionally substituted with a cyano group, or else R6 represents a
heterocycle;
R7 represents a hydrogen atom or a (C4-Ce)alkyl group; and
25 R8 represents a (C1-Cg)alkyl group, in the form of a base or addition
salt with an acid.

tetra_

7. The compound of formula (1) as claimed in one of claims 1 to 6,
characterized in that it is chosen from:

30 o N-[(1S.2R)-1-benzyl-2-hydroxy-3-{[3-(trifluoromethyl)benzyljamino}_
propyl]-1-oxo-2-(1-propylbutyl)isoindoline-4-carboxamide and its
hydrochloride (1:1)

s N-[(1S,2R)-1-benzyl-2-hydroxy-3-({1-[3-(trifluoromethyl)phenyllcyclo_
propyl}amino)propyil-1-oxo-2-(1-propylbutyl)-1,2,3,4-tetrahydroiso_

35 quinoline-5-carboxamide and its hydrochloride (1:1)
¢ N-[(18.2R)-1-(3,5-difluorobenzy!)-2-hydroxy-3-({1-[3-(trifluoromethyt)_
phenyllcyclopropyllamino)propyl]-1-oxo-2-(1-propylbutyl}-1,2,3,4-tetra_
hydroisoquinoline-5-carboxamide and its hydrochloride (1:1)



N-[ (1S, 2R) - 1- benzy1- 2- hydr oxy-3-{[3-(trifluoronethyl)benzyl | am noL
propyl]-1 -oxo0-2-(1 -propylbutyl)-1 ,2,3,4-tetrahydroi soqui nol i ne-5-
carboxam de and its hydrochloride (1:1) 2-benzyl -N-[(1 S, 2R)-1-(3,5-d
i fluorobenzyl)-2-hydroxy-3-({1 -[3-(trifluoro_

5nmet hyl ) phenyl ] cycl opr oPyl | am no) pr ow %} 1-oxo-1 ,2,3,4-tetrahyd roiso_
gui nol i ne-5-carboxam de and its hydroc ?ori de (1:1) NJ[(1 S,2R-1

3, 5-difl
ot hy!l) ohengl ]’gﬁgz%%kb%ﬂ%’rg%[ 2@98@8%{%3[(§”fw‘1"'%thg/r?ee”zyﬂaén'%c’}zr tetrahydro_
Ry 3?@"2@?2‘1@? il ﬁwd@“??’f’.’??ﬁﬂ??ﬁzﬁﬁ s 2R

henyl I cycl & fd AP, 1 ool T. ]
tetr ghygy?O-so;E%nnﬁWﬂé%f@gﬂﬁ ol u@roszﬁa%? ‘e O S gty
N-[ (1S, 2R) - }adeRyl rﬂérﬂ ] wéﬂ}ﬂ I}NYO%G{ZJ&&tétrahﬁdmfmorret hyl)_
henyl | h thyl)- 1-oxo- 1, 2, 3, 4-
e et e e pivauy), oo L2 e
Sh2R) I ]1 (|3.5 A-[{18, ERME FP@MEDJoa}HMW)-)th}EkO{()ﬂ_3 (I{B{Qi (trlﬂiflGJrlQQr orret hyI ) ,

en CycCcl o ro - 0X0- £-
Fl p?/opy%/bu quqp'%ngh %%"PE%I}L?]&?'BPLDE@EH% h né- ééﬁtgl Lg%ﬁ |t_
hydr ochl or i dequindlineZ®carboxamide and its hydrochloride (1:1)
Bﬁiﬁif’] I oprﬁéﬁﬁ’bﬁbq%ﬁa%ﬁ TR @{%”[@"‘*‘*"‘“"’”“m“’"giéh‘;{')

t et rpdmlew[ﬂqmcgtﬂq@llpﬁ}ﬂmlﬁ@)@oéﬂ}'gd AnFigexy ﬁ’ﬁ E&?%%ﬁron de (1:1)
N-[(18 2R) - Jc?t}' ﬂr@i%?&i%mﬁwrboﬁrﬁ}déra?ﬁélwféﬂﬂ(df@dﬂ@ﬂﬂe (1:fl) uoro_
y

51 bxor o (- oHIR Y i st i s C

Rﬁ/?r 2gh|2(|:)2“ ﬂcl%ék/blopropyl}amino)propyl] -2-(2- ethoxyethyl) -1-0x0-1,2,3,4- .
t
Dheny ! oo SaragoaRniigop '?e-gé‘éfg’%’ér” tLagﬁféh‘ﬁdrg’C'["%“Qé”%’orm 1 oxo- 2.
(1- pr opyli butoyl M[(s’tﬁ BB 1i- (35 e axvﬁs({w%n(%@ﬁi) %‘gy‘b& 1) 30
N- R1S, 2R) - 1- fyldrhine|-oromdoh3
phenyl ] cilcl progg/(fv derBﬁg%‘?ﬂﬁ% méyIPr ﬁﬁ%‘;@né&]?&a% ¥ xomgI é% t -
- pr opy! but y(y-prapybayl=t i3r"ertﬁ§,ttﬁrbﬂd§‘?ja%‘ﬁﬁ‘i’li '§3¥W§ﬁ1 de®8hd i %

hydr ochl ori qlﬁdfélcrﬂandé\(‘l[()l S,2R)-1 -(3,5-d ifluorobenzyl)-2-hyd roxy-3-({1
-[3-(trifluo

phenyl ]1€ycl dpr&]dg $é%mo§3|3$ QHVHOb/eWQt%W%@IXYonW 43 (tr|ﬂ]uorometh3!)2 (1-
35pr opy| but yhendl&chptopgiaraimpipropsbge HéHiuosoghan J66nan -guaridd o
hydrochl ori ('zetréhyalgnsoqumohne 5-carboxamide and its hydrochloride (1:1)
o N-(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1- [3-(trifluoro_
methy[)phenyi]cyclopropyl}amino)propyl]—6—[methyl(methylsulfony!)amino]—
25 1-0x0-2~(1-propylbutyl)isoindo|ine~3-methyl—4-carboxamide and its
hydrochloride (1:1)
o N-[(1S,2R)-1-(3,5-difluorobenzyl}-2-hyd roxy-3-({1-[3-(triftuoromethyl)_
phenyl]cyclopropyl}amino)propyl]—fi-[methyl(methylsuifonyl)amino]-1 -0X0-2-
(1-propylbutylisoindoline-4-carboxamide and its hydrochloride (1:1)
30 e N—[(1S,2R)—1—(3,5—difluorobenzyl)—2-hydroxy—3—({1-[3-(triﬂuoromethyl)_
phenyl]cyciopropy!}amino)propyi]—?-triﬂuoromethyl-1 -ox0-2-(1-propylbutyl)-
1,2,3 4-tetrahydroisoquinoline-5-carboxamide and its hydrochloride (1:1)
e N-[(1S,2R)-1~(3,5-difluorobenzyl)-2-hyd roxy-3-({1-[3-(trifluoromethyl)
phenyl]cyclopropyl}amino)propyl]—?-[(methy!suIfony!)amino]—1—oxo-2—(1-
35  propylbutyl)-1 2,3 4-tetrahydroisoquinoline-5-carboxamide and its
hydrochloride (1:1)
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N-[ (1S, 2R)-1- (3, 5-di fl uorobenzyl)-2-hydroxy-3-({1-[3-(trifluoronethyl)
phenyl ] cycl opr opyl }am no) Propy11- 7- ( 2- oxaz0l y1) - 1- oxo- 2- ( 1- propyl butyl) -

1, 2, 3, 4-t et rahydr oi soqui nol i ne-5-car boxam de hydrochl oride (1:1) N[(1
8,2R)-1-(3, 5-di fiuorobenzyl)-2-hydr oxy-73-“({1 -[3-(trifluoronethyl) _

5phenyl ] cycl opr opyl } am no) proPy1] - 7-(352 cyanoPhenyl) - 1- oxo- 2- ( 1-

Doyt Ly A AR T B AR DY AR S PR STaRD)_
- (3, 5- di f | uphehgifeyeibpr@pyipdniom)prapy 12 xarelybiluexwrel thyppylbutyl)-
pheny! ] cycl 3%,_9%xﬂfkrgﬂg&i&e{drqfaaﬁﬁiﬁézs-&gmsxmwﬁ?r&hléri@é@1:2) (1

10pr opyl but roi soqui nol 1 ne xam deandi,t s
hygr OEKl ori de I§I—1(1§,2R)—1—(3,5—diﬂuorobenzgl)—2-hydroxy (f‘ﬁfsb—&nﬁluorome?hyli_

N- (1S, )'kﬁén Jefd H_‘r)]’pﬁ ﬁM%ﬁroéyiPYQBQ)Wn@pNérM)F‘&Oé(bﬂ-ﬂ"UOV omet hyl) _
henyl ] C/Cl dREAdE 7 methyl - | = 0x0-2- ( 1- tyl)pl, 2,3, 4-
Lot ?éhﬁ ol @?éf&%sw?ﬁezg,%ﬁ%yémlﬁ%ﬁmﬁ%gﬁ%%a&w%? P ) S R D
S, 2R -1 '(3h§dﬂicﬁ,dﬂi@1@qbﬂ)|€y| )-i- h37/d roxy-3-({1 -[3-(trifluoronet ;wll)_2 -
h I C opr o) NI ro-l-o0xa- -1,2,3,4-
Petranyd O Soduide ZRsTe cr BN R S i nan ity )
N;1 [ ( 1|s, 2Ré— phesyifeydidpramylismeing yrppel-Riy@rayrpopheyl-19xet2-(Y| uor onet hyl ) _

en i s 2 | tyl)itsl, 2, 3, 4-
Do et r sh ar ST 2 Bl e e D e Y e (L 1) 6.
conmpound of hiydraglagide(118) 25 in which RL and R6 are as defined in the

general for qul Q19 2A% 1533 BRRiotdbehz9i)2-hydrBxy-8-¢ b gifidommdtoyliul a (111b)
" 98- phenyl]cyclopropy!}amino)propyi]—?—methyl-1—oxo—2-(1~propylbuty!)-1,2,3,4—
tetrahydroisoquinoline-5-carboxamide and its hydrochloride (1:1)

15 o  N-(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1 -[3-(trifluoromethyl)_
phenyl]cyciopropyllamino)propyl]-7-chloro-1 -oxo-2-(1-propylbutyl}-1,2,3,4-
tetrahydroisoguinoline-5-carboxamide and its hydrochloride (1:1)

e N-[(1S,2R)-1-(3,5-difluorobenzyl)-2-hydroxy-3-({1 -[3-(trifluoromethyt)_
phenyl]cyclopropyl}amino)propyi]-7-fluoro-1 -oxo-2-(1-propylbutyl}-1,2,3,4-

20 tetrahydroisoquinoline-5-carboxamide and its hydrochloride (1:1).

8. A compound of formula (llla)
CO,H

R, —N Re
0

(i)

25
in which R1 and R6 are as defined in the general formula (1) as claimed in

claim 1.

9. A compound of formula (llIb)
30



(111b) in which R1 is as defined in the general fornula (1) as clained in
claim1. 510. A conpound of fornula (111c) R1,N CO211 R8, N R (111c) in
which R1, R7 and R8 are as defined in the general fornmula (1) as clained
10in claim1l. 11. A nmedicanent, characterized in that it conprises a
conpound of forrmula (I) as clainmed in gﬁy_one of claimse 1 to 7, or an
addition salt of this conmpound with a pharmaceutically acceptable acid. 15
12. A pharmaceuti cal conpositior;2 characterized in that it conprises a
conpound of forrmula (I) as clainéﬁwg y f of clainms 1 to 7, or a
pharmaceutically acceptable salt, and also &t | east one pharnaceutically
acceptabl e excipient. 20 13. Th gpound of formula (1) as
claimed in any one of claims 1 to 7 f e preparation of a nedi canent
intended for treating and for preventi any di sease in which

bet a- secretase activity is involved. - %3 - for preventing Al zheiner's

di sease, Parkinson's di sease, Huntingtﬂ” di sease, Creutzfeldt-Jakob

di sease, Down's syndrome, denentia with Lewy bodies, senile denentia,
front ot enporal denentia, cerebral and system c anyloidosis, mld cognitive
i npai rnments, cerebral anyloid 5angiopathy, primary and secondary nenory

di sorders, HYRIORNICaL ALRAGY iPHetRtlrah foffHbfel (B & SInRSOR SainPe! | pher al
neur opat hi es, di abetic neuropathies, mgralne, nood disorders, depression,
anxi ety, vascul ar di sorders such as atherosclerosis, cerebrovascul ar

i schem ag tqmprsmn?@hﬂ,d Bf ®Iriued @ién di sorders. 10 15. The use of a
conpound of fornula (1) as clained in any one of

R'l-.N

COH

(.

g NSO,

(lic)

in which R1, R7 and R8 are as defined in the general formuia (l) as claimed

10 inclaim 1.

11. A medicament, characterized in that it comprises a compound of
formula (1) as claimed in any one of claims 1 to 7, or an addition salt of this
compound with a pharmaceutically acceptable acid.

15
12. A pharmaceutical composition, characterized in that it comprises a
compound of formula (i) as claimed in any one of claims 1 to 7, or a
pharmaceutically acceptable salt, and also at least one pharmaceutically
acceptable excipient.

20

13.  The use of a compound of formula (I) as claimed in any one of
claims 1 to 7 for the preparation of a medicament intended for treating and
for preventing any disease in which beta-secretase activity is involved.

25 14. The use of a compound of formula (I) as claimed in any one of
claims 1 to 7 for the preparation of a medicament intended for treating and



claims 1 to 7 for the preparation of a medicanment intended for treating and
for preventing Al zheiner's disease, Parkinson's disease, Down's syndromne,
denmentia with Lewy bodies, senile denentia, frontotenporal 15 denenti a,
cerebral and systemic anyloidosis, mld cognitive inpairnments, cerebral
anyl oi d angi opathy, primary and secondagy..nmenory di sorders and
cerebrovascul ar ischema. 16. The conpound of fornula (I) as clainmed in

any fpgaﬂ n%ginp;g;é}/%ntmr Alﬁ%iﬁw@l’f’sgl b@ﬁas@,p@aakiggmn’@f digeasali thméngtdn's ended
) vent i zhei mer, s di ' 'S,

Hunt i ngt on’ 'iﬁ@@as‘ér,epuﬁ?%@lt"ﬂ?‘g‘g%td@%%% |O§V§b%zs,%%§g%ggrd§ﬁ%ﬂ%n§y lderGrg?\te i a

Wi t[} Lewy bQL?é\I@(Sj bosifssi, | serdeneatriemtiaf fortoteemuosladetentiat i cerelored el and

system ¢ anyl of dasi J,d_.cogni:Li ve [.opair r '

angi opat hy, ngfeﬁiﬁnéiﬂy@hgs'gm ﬁ!éarc(agbrewrrgr 9’“@?2@?8?&%2@3?%””%0? | at er al

sclerosis, rangidpaitiey, srimearysins seraridane memary HsEer &yl ageral

neur opat hi egcidth gk al d Q:‘:Iéﬂfs‘i’é?rs e@gﬁé@fsi PBurcothieby, abeud ar

\ J ”ﬁuuit@ﬂf yy
di sorders such as at herosclerosis, cer brovagcul ar, i.schem.a, tunors and
cel | prolif &exrormhigss snigezise, mood disorders, depression, anxiety, vasCuar

disorders such as atherosclerosis, cerebrovascular ischemia, fumors and
cell proliferation disorders.

10
15. The use of a compound of formula () as claimed in any one of

claims 1 to 7 for the preparation of a medicament intended for treating and
for preventing Alzheimers disease, Parkinson's disease, Down's
syndrome, dementia with Lewy bodies, senile dementia, frontotemporal

15  dementia, cerebral and systemic amyloidosis, mild cognitive impairments,
cerebral amyloid angiopathy, primary and secondary memory disorders
and cerebrovascular ischemia.

16.  The compound of formula (1) as claimed in any one of claims 1to 7
20 for the preparation of a medicament intended for treating and for preventing
Alzheimers disease, Parkinson’s disease, Huntington's disease,
Creutzfeldt-Jakob disease, Down’s syndrome, dementia with Lewy bodies,
senile dementia, frontotemporal dementia, cerebral and systemic
amyloidosis, mild cognitive impairments, cerebral amyloid angiopathy,
25  primary and secondary memory disorders, amyotrophic lateral sclerosis,
multiple sclerosis, peripheral neuropathies, diabetic neuropathies,
migraine, mood disorders, depression, anxiety, vascular disorders such as
atherosclerosis, cerebrovascular ischemia, tumors and cell proiiferation

disorders.



