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WD 2007/ 135293 PCT/ FR2007/ 000866 1 2- ALKOXY-3 4

5- TRI HYDROXY- ALKYLAM DE- BENZAZEPI NES, THE PREPARATI ON

AND USE THEREOF, AND COVPCSI TI ONS CONTAI NING THE SAME

The present invention relates in particular to

2-al koxy-3, 4,5-tri hydroxy- 5 al kyl am de-benzazepi nes,

t woheopnesgyation thereof, to conpositions PCT/FR2007/000866
containing them and to the usé thereof as a

medi canent. More particularly, and according to a

first aspect, the invention relates to

g;\;" XK F:2a SRV ORGR)  |e SR ERINERRTHE

2 PREPARATION AND UBHEITIHERH BN | ANE GOMPOSVEIQNS ICONTAINING
described in US 6239127, bﬁ Zggé 44433 A, WO

01/ 85697, WD 00/29382, US = EP 687673 and US
2002128474 Al . These docunents essentially disclose
beRgaB&int 2AGHRS r@Btbsdani patictRs t6eRaAREe3 a08-Behydroxy-

a natural product iIsolated froma marine spong{g, .
Jakplagniderbenzaaepings Thiss etheanprepasation sthesgef, béen compositions

described . in the literature: (1986),
5§0Pg{NiNg fpm7ang 1o eg‘.‘secﬂ?r‘??gf(%oé%‘?gg%ﬁgi‘? 1733 41;

J. Med. Chem 2001, 44, 3692-9. The problemthat the
PMRSENbartibviaAy] @Rdi scdortipigdeed a first odspect, stHehdiveotion relates to
obt ai ni ng new products with anticancer activity. In
aduilieond db-Hivdraxhalkylaamidgrianzazepines oanalc 1Gaf] the used as
SRk ce}%@éﬁtsﬂew products may al so have advant ageous
pfoperties®n relation to their pharnacol ogi cal

activity, such as their pharmacokinetics,

b2 ddethiokgd, 4 Setyihydixybiklylargides theviel begn desgtiked yn US 6239127,

DS adsarkt ponhTBocts: MaBiadias. s BRa T35, e earers
f ghd Q6 EDdapBUlra A1) Th¥E HHRGMEH2 Bdsentially disclose bengamide

PCT/ FR2007/ 000866 2 OH OR2 0 RN NRs OH OH 0 Ra)m ()
analogues and derivatives, bengamide being a natural product isoiated from a

marine sponge, Jaspis coriacea.

These same products have been described in the literature: J. Org. Chem.
(1986), 51(23), 4494-7; J. Org. Chem. (2001), 66(5), 1733-41; J. Med. Chem.
2001, 44, 3692-9.

The problem that the present invention is intended to solve is that of obtaining
new products with anticancer activity. In addition to maintaining an anticancer
activity, some of these new products may also have advantageous properties
in relation to their pharmacological activity, such as their pharmacokinetics,

bicavailability, solubility, stability, toxicity, absorption or metabolism.

A subject of the present invention is the products corresponding to.the

following formula (1):
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in which: a) R is independently selected fromthe
group consisting of (C -C, 2)alkyl, (C2-C12)alkenyl,
(C2-C12) al kynyl, cycl oal kyl, heterocyclyl, aryl,
heteroaryl, 5 cycloal kyl (C, -C12)al kyl,

cycl oal kyl (C2-012) al kenyl , cycl oal kyl (C2-C12) al kﬁ‘g
PP SN UG- A 2) al Ky pCT
het er ocycl yl (C2- C12) al kenyl he%ero-

cyclyl (C2-C, 2)al kynyl, aryl (Cl1-C12)al kyl

aryl (C2- C12) al kenydH a@R} (C2- 2) - al kynyl,

het er oaryl ( Gk- C12); par yLR¢2- C12) al kenyl ,

het eroaryl - (G2 ; he "aryl group of each Rl
bei ng optionall)él_iuq'iﬁit ted(w th )—Q one(Rymnofke

hal ogens; b) R2™'S selected fwaom roup consi sting
of (C -Co6)al kyl, aryl (C, -C6)alkyl

het eroaryl (C, - C6) al kyl, aryl, heteroaryl, '

(C, -C5)al kylthio(C, -C6)al kyl,

di inGwhich) al kyl am no(C, - C6) al kyl, aryl oxy(C, - C6) al kyl,
(C, -C6)al koxy(C,-C6) alkyl; 15 c) R3 is selected from

th i st fH, R5), CONH(RS),. ,
RS FhaRnRSponierl 58 ackith O dne [GrOURI CRIINgr Bl alky!,
oo 65 A Loty rehME, e el hetoroan.
q R5_)3yalﬂd|kREC1'€@12)H"Qd, t woyslohbdyl(Codhbalkehyl,at t agtledlkyl{Co-C12)-
o l5hah, CRRFRRRI e shiel e iBIISSE SRR rotro

h ) j ' t i.L - -
P Sy CRBE iRy B SERIAKUL! B0 O RIR M, TBIYRC, Cro
i ndepduyaght | feterdasp(@cChslatkyh detbraaryiéCo-Ganlatierivhg heteroaryl-

?g?t&t‘fgﬁgg}'ﬁwﬂ 'ﬂﬂ%%};ﬁ@%@y gﬁgﬁlrﬁl@%b Keibhally substituted with
aryl obd-delior latbgehet er oaryl (C1- C12) al kyl ,
het eroaryl aryl (C1-Cl12) al kyl, aryl, WD 2007/135293

PCT/ ER2007/ 000866 3 heteroaryl ~and cycl oal k¥l . In
wHilc Redg cielegied Srasptthergierp eansistinguelewibe)alit, aryébstCelalkyl,

(o ERfEbROIER CRBE) SRalt s Rt “A alahtiofer-Coalio
het etl@;304)dlkylaAlinb {1 Co)aikytr anytory(C1-Oofelkd) 2C+-Odlikoxy(Cr-Ce)
alkyi;

nyl
R3007/000866

c) Rs is selected from the group consisting of H, COO(Rs), CONH(Rs),
CO(Rs), O(Rs) and Rs;

d) R4 is independently selected from the group consisting of F, CI, Br, N(Rs)2,
NOz, CN, COO(Rs), CON(Rs)2, NHCO(Rs), NHCOO(Rs), OCONH(Rs),
O(Rs) and Rs, or else two substifuents Rs, attached to 2 adjacent carbons
of the phenyl, together form a ring selected from a cycloalkyl, heterocyciyl,
aryl or heteroaryl, optionally substituted with one or more Rj;

e) mhasthevalue0, 1, 2, 3 or 4,

f) Rs is independently selected from a doublet of nonbonding electrons, H,
(C1-C12)3|k}/[, (Cg-C1g)aIkenyI, (CQ-C1g)aIkynyI, halo(C1-C12)aIkyI,
aryl(C4-Cyz)alkyl, heteroaryl(C+-Cqz)alkyl, heteroarylaryl(C+-Cqz)alkyl, aryl,
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\-%\- J NRz N~ 5 each of the Rz is independently

sel ected fromthe group consisting of H COQR5),

CONH(R5), CON(R5)2, CO(R5) and R5, in which each RS is

i ndependent|ly sel ected from (Cl-4)al kyl ,

hal o( C1- C4) al kyl , aryl (Cl-C4)al kyl and

heY¥ QQQK/F%@f 3C4)al kyl, in which each R5 is oBECTRR2PQ7/000866

substituted with 10 a substitue t selected from OH,
hal ogen, (Cl-C4)al kyl, (Cl-C4)al koxy,
aryl h@lerﬁéhdlahlelcycwa}kyl |ha'v}e|cb@taxch(F€},1rs@ptmiriaW sabsitituted with at

het eigiaryl TRUNTER: {éé'ﬁfﬂ Ao sg}HEl halgerty, | (C1-Caalkyl,

T i NG B ST o

i ndepld((Csk)] INHLIGLRNEE, from t he group consi sting of
(Cl-C12)al kyl, (C2-C12)al kenyl, (C2-C12)al kynyl,
cycl oal kyl , heterocyclyl aryl, heteroaryl,

aryl (Cl-.C C12) al kenyl/, /a
aryl (C24 Wnyl “ﬁ\;@ yl (€TNC12)al kyl"NL
het er oaryl (€2='C12) al ken and

het er oaryl (C2- C12) al kynyl . A subject of the present

uni oRecBB e rF I rBEhSe Rl RREMF bty uBF R fgnsipting of M,
(Cl- COO(RY! C@NH(BQl G@N{H&M' CO( Fls) and Rs, in WhICh each Rs is
heteroaryl Cl- Co6) al ky ar het e

( C2- Deepenkently aegeicte trtﬁ/:ayg ﬁwumhalcr{&&datkyl aryi(C4-Cy)alkyl

Sj,c(lc @éﬁ%{(&q‘?ﬂﬁé%(‘@}&&%p,cp eacé'l Rs is optionally substituted with

ar yl axg(bgtitGenalsejdcted\citomdiOny, thaldden, i (4eBt)atiy), FC,-Cs)alkoxy,

refer ted from - = 7) (R8) in 25 which

o R G RNV RatETeATM G by Lend helaiaath,

(Cl-Co6)al kyl, cycloal kyl, heterocyclyl, aryl and

het; : H,r

" AR Wl PR RER RS M) RO D R LB O an Ra s
4 H Bheatn GHothiar d®) 0. and (E) - CHECH C(CH3) 3, or el se

from (E) -C(CH3)=CH CH(CH3) (C2H5), (E)

- & @hBDeerE ﬁd([ﬁld@)eﬁt mndntigric)s the(febidusietef @oehERI 1) Bélow in which

er abl (E
Aot RESberdanis Solasted Tromome, S5pup crarN STk iah (Cr-Cralalky,
(C2-Cqz)alkenyl, (Co-Cqo)alkynyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
aryl(C4-Cyp)alkyl, aryl{C»-Cqz)alkenyl, aryl{C2-C1z)alkynyl, hetero-
aryl(C+-Csz)alkyl, heteroaryl(C,-Cz)alkenyl and heteroaryl(C.-Cqz)alkynyl.

A subject of the present invention is the products of formula (I} below in which
R is selected from the group consisting of (Ci-Cg)alkyl, aryl{C+-Cg)alkyl,
heteroaryl(C+-Cg)alkyl, aryl, heteroaryl, (C.-Ciz)alkenylaryl, {C2-Ciz)alkenyl-
heteroaryl, (C;-Cg)alkyithio(C-Cg)alkyl, di(C1-Cs)alkylamino(C+-Cs)alkyl and
aryloxy(C4-Cg)alkyl.

According to the invention, Ry is preferably selected from -C(Rg)=C(R7)(Rs) in
which Rs, Rz, are Rs are independently selected from H, (C4-Cg)alkyl,
cycloalkyl, heterocyclyl, aryl and heteroaryl.

More preferably, R; is selected from (E) -CH=CH-CH(CHs)(C:Hs),
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Among the subjects of the present invention, a first

group is characterized in that R3 is independently

selected from a nethyl group or a

(3, 5-difluorophenyl)nethyl group. A second group is
characterized in that R3 is H 10 Anong the suliects

of WAE0RH/&383 i nvention, a third group is CT/FR2007/000866
characterized in that R4 is i n‘&lependently sel ect ed

from F, A, Br, phenyl and pyridinyl. A fourth group

| S(ECHACHRCHIE M )N tRAE M | @Hﬂﬁfe@%y the else  from

invention relates to the products exerrEle led in Table

1. (E)abdGHdla{e 1 eHErds) feaHads pect , (BB (ChskttidrHElaees  and
15 th duct f
fo@ér}ﬁ?zsebg% orfq(ldl_fsﬁa'The g:ggﬁgltggof ?oﬂn(jl ;C(IS) oare

optionally active precursors of the products of
f dvlong prefejablyi iRy isrsedkotéd from (E)oiCREGH(C3Har e obt ai ned
fromthe products of fornula (1) by neans of

prpcesses that hav .desgri bed or, hy nmeans of one
P RSN ABrteRe R iS Brale m?)ihmeé for those
skllled in the art, for instance a

CYARRGRE EUbjdts o@fﬂhé’)ﬂr@%ﬁﬂﬂﬁvéﬁnoﬂ %hl'lrfsﬂbrcﬁ.ﬁﬁ%f &lharaBterized in
The groducts of formula (1) (I can bé obtai ned by

hytBeb| Vi sisof indepengently oselaeiedw mil)a orelbRe Qreup or a

darelfusrerhe iy eIB oo, 458 eedt bl Rog R Rricd jp that R

prigHicts of formula (11) can be obtained by reaction
of a product of formula (Il'l): iR a H2N (R4)M(III)
whi , R4 and mare as, defi ned aboy
| nAmolng the sub;%cts op the present invention, a thtrd group is characterized in
that R4 is independently selected from: F, Cl, Br, phenyl and pyridinyl. A

fourth group is characterized in that m is 0.
Preferably, the invention relates to the products exemplified in Table 1.

According to another aspect, the invention relates to the processes for
preparing the products of formula (l) or {I'). The products of formula (I') are
optionally active precursors of the products of formula (l). The products of
formula (I) are obtained from the products of formula (I') by means of
processes that have been described or by means of one or more reactions
that are conventional for those skilled in the art, for instance a

cyclopropanation, an oxidation or a chiral separation.

The products of formula (1) or (I') can be obtained by hydrolysis of a product
of formula (lI):

Ram 0y

, in which Ry, Rz, Rz, Rz and m are

as defined above.
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with a product of formula (I1V): 0 ROR2 (IV) ouo 5,

in which R, and R2 are as defined above. The products

of formula (I) or (1'") can also be obtained by

reaction of a product of fornmula (111) as defined

above, with a product of formula (V): 0 0 ROR2 (V)

OHVI 200743628 h R and R2 are as defined aboPET/FR2007/000866
products of formula (V) can be dbtained by hydrolysis

of a product of 10 fornmula (IV): R}-OR (IV) ouo in

whThé frodaots szf@rnmlasgnleéam@é abttifed MO EGtHNOBF a product of
mul a for which R is -CH=ECH R, can al so be

fo
ob{O&mﬁ‘@j&H' hydrol ysis of a product of fornula (VII):
0 OR2 (M) O wuoinwhich R is as defined above, in
order bo ogt ain a WD 2007/ 135293 PCT/ FR2007/ 000866 6
producty-qgf formula (M ): 0 ... OR (VM) OHOH, in

' as~dB#Mned above, which is subjected to a

(1
, in which Rs, Ry and m are as defined above,

with a product of formula (1V):

(Iv)

x , in which Ry and R. are as defined above.

The products of formula (I) or (I') can also be obtained by reaction of a
product of formula (lll) as defined above, with a product of formula (V):

0
R, i JwmoOR,
H H (V)

OH  On , in which Ry and R, are as defined above.

The products of formula (V) can be obtained by hydrolysis of a product of
formula (IV):

x , in which Ry and R; are as defined above. Products of
formula (V) for which Ry is -CH=CH-R’y can also be obtained by hydrolysis of
a product of formula (Vil):

Q
>< , in which Rz is as defined above, in order to obtain a
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netathesis in order to obtain a product of fornula
(VV: 0 RORR OHOH, for which R is -CH=CH R, and
R, is a (C-C6)alkyl, 5 cycloalkyl, heterocyclyl,
aryl or heteroaryl group. The products of fornula

(VI can be obtai ned by doubl e dehydration of a
OISl a (V11): HO 1" " " 09, (VI POI/ER3007/000866

|n which R2 is as defined above. The products of
fornmulae (I') and (I1) as defined above, with the
expegiucbof fakmuld(¥lkose for which R is (E)
-CH=CHC(CH3)3, R2is nethyl, R3is Hand mis 0, are
a subject,of the present invention. The products of

formula #111) for which R3 is H nethyl or
(3]l5- dr' f Nuggophenyl ) - methyl and R4 is a bronine atom

or yl~ 6r se m has the value 0, with the

excepti @n of th Q)th éﬂqgcibrg?ﬁbﬁné'& apdyvg! ﬂﬁ%htlg%ubjected toa

value 0, are a subje resent inventi
Thmemathdslstus ooderftorobibiaca ptdﬂ)Jcanﬂfo(rM)Jlé @/): whi ch R2 i's
methyl and R, is -(E) -CH=CH CoH9, are a subject of
the present invention. The products of formula (V)

for whighyR2 is methyl, are a subject of the present
|n¥ent|on . BRe products of formula (VII) for which R2
IS aré a. . 20 subject of the present invention.

VO 20577 35293 P‘&#/ggmgﬁq@ogﬁ%Hchpﬁ pérg?lﬂ:phﬁ; (C1-Co)alkyl,

according to the pgresent i nviention can

f oryoladlkyl phstesocyalyl sargl br betesgary/bgrauph aci ds, of
sol vat es, of hydrat es or of prodrugs. The products

B8 He00 8 A B TVERaf o5 RBubo 55 il Bl bR o o

Of priodugt 51qu1@[yq\gn}ed in an 5 enantioner; and can
optlonally be salified. The products for V\,hl ch the

car bon attgched to the exocyclic amne is in the (9S)
conf i ayron are preferred. A product in accordance
with|the iyivgntion may be used for the manufacture

HO VIl

0.0

x , in which R: is as defined above.

The products of formulae (I') and (ll) as defined above, with the exception of
those for which Ry is (E) -CH=CH-C(CHj3)s, Rz is methyl, Rz is H and m is 0,
are a subject of the present invention.

The products of formula (ll) for which Rg is H, methyl or (3,5-diflucrophenyl)-
methyl and R, is a bromine atom or a phenyl or else m has the value 0, with
the exception of those for which Rs is H and m has the value 0, are a subject

of the present invention.

The products of fermulae (IV) and (V) for which Ry is methyl and R, is
-(E) -CH=CH-CsHg, are a subject of the present invention.

The products of formula (V1) for which R. is methyl, are a subject of the
present invention. The products of formula (VII) for which Rz is methyl, are a
subject of the present invention.
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of a medi canent that can be used for preventing or
treating a pathological condition, in particular a
cancer. 10 The products of the present invention can
al so be used for the manufacture of a nedicanment that

NP2 T4k, Eh reovasulari gati on or angi EGOHERAL0T/00086S
In

takes place in an inappropriate manner, i.e.
cancers in general, and in specific cancers such as
Kapbei predsatsc ageording md dhei presbak invegtionacamexisi! ivo then form of

rheunat oi.d carthritls, .osteoarthriti and/ or_rel ated
" nBRERE,  BtichsatenutE oidR L SOl o bR ol tbiUgs.
colitis or Crohn's disease, eye pathol ogi es such as

agehs ¢radests dorerdiag 162868 MVaHtioPcal beiiaRirchiral form or racemic
retinopathies, chronic inflammtion and psoriasis.

An§irey dfeisi 8 1osma eprielaed 4n fasteyeisemean ay imavfeimpgnriched in an

. . ; ) R .
CnShaBImER dnoRBiT bifforaty B S4)RH, 3B 3Hedupd 8P Uiysh.jhe carbon
| sattactesnl fosthetaxotydiivlamineoistin the @Sfé@mgmmimf atehpreferred.
essential factors of netastatic dissem nation
.. 2003 May 19:; 22(20):3172-9; Nat . .. 1995

Lo Pragast ipaapeydangaswish 468 Vel B A eSS fo thaganufacture
: * o~ C _ _

Ooft Hemgﬂi% ithgt ?%H%Zb&éd’rfér P%}{eﬁ‘ﬂﬂb% réétu?q a pathological

conpound accor I nvent n~conbl na

wi ¢dnditiorg o iparteulart deancers phar maceuti cal ly acceptabl e

according to the chosen nethod of admnistration. The
[ maceutica olid

p conposi fion be in Ll quid

F oftg Bigaliars Br.uer G2zt invPpleY et alsh B8 ysPr Sou tie Hjautacture of
CoAPRsHichAENt tHanlda@nNbBBYsdE f@ﬁg’ae\féntm@maertﬁeatmgl at pathological
WD 2007/ 135293 PCT/ FR2007/ 00086 8 capsul es an

t agpngiion ARowhichhaeevasculaizations er jangiegenesis Jakes gelace in an

SR 0,1 ) 3 480 5 AT P icrs such

coasi ikapagi'spaatdomd adr @ifaniilee habmanplond s baticdisesin  rheumatoid
phosphates or carbonates, or organic supports such as

| Ritlydis, ostaqaithitie andieraredated pain,ppflgmenatoryrhewel digegses such
fo ' ' : p [ : }
SRR ol SPCIHE SBE 808 PR Bbics sy oo age-relted
ei mheulanadegermration wrgdizbetis ofetieopathied, hamainjc MvRammation and
the Ijke) or m xtures of surfactants and sol vents or

ofPsoriasis.
Angiogenesis is a process for generating new blood capillaries from pre-
existing vessels. Tumour angiogenesis (formation of new blood vesssls),
which is essential to tumour growth, is also one of the essential factors of
metastatic dissemination (Oncogene. 2003 May 19; 22(20):3172-9; Nat Med.
1995 Jan ;1(1):27-31).

The present invention also relates to the therapeutic compositions containing
a compound according to the invention, in combination with an excipient that
is pharmaceutically acceptable according to the chosen method of
administration. The pharmaceutical composition may be in solid or liquid form

or in the form of liposomes.

Among the solid compositions, mention may be made of powders, gelatin
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conpl exi ng agents and solvents. The liquid fornms w |
preferably be injectable and, as a result, will have a

10 formulation that is acceptable for such a use.

Accept abl e routes of adm nistration by injection

i ngl ntravenous, intraperitoneal, intra [
aan@BQU@%W@us routes, the |ngravenous rou{%& ﬁ3807/000866
preferred. The admi ni stered dos® of the compounds of

the invention will be adapted by 15 the practitioner
acmpsjjleﬁgand tathlets. dumengthendral forss, solid dotmos phatected against the

h d f ' Th
P i rmetim i a8 iR indw Al e HAHUEEY. 0 rsupperisused for

al peesdhi 8Fm& coRbist I Sanfibtiar of Hﬁﬁe@ﬂ&uﬁ@éﬁ@éu@gﬁgbhosphates or
Anong the possi bl e conbinations, nention may be rfmade

of¢a Onatﬂskytbratol’ggnlag6npportan3l.l¢|'h qmrlacfoae;arcelluloses starch or
cI o

CTRYTRES oS i B o f¥lst o pelBhaR. cRltsmeseions, or dispersions.

c aTais tddmtain! Wiﬁspbrsi&@ﬁyﬁ;bp)d}t sithepvaRet A Bn organic solvent
decarbazi ne, tenozol om de, procarbazine and

hetethanaly INMPaar be like) a0 miniuges iofasunagianisuandagolvants or of
a%é%ﬁ%%ﬁ{gs&é i %%‘hggbol\%ﬂtgop! atin or 25 oxaliplatin;

In particul ar bl eonycin,
m tonycin or dactinonmycin; antimcrotubul e agents,
SUTHe disjuich foramg il eferalnibllastlmjeetable rand, s aeresWd, will have a
2007/ 135293 PCT/ FR2007/ 000866, 9 vi ndesi ne,
vi fREE[alicpdhat isiacegpippie g%fcﬁ'-icpaﬁ(lé?e -and docet axel ) ;

anthracycllnes such as in particul ar doxorubi cin,

gf@:bl@' Woutéiaré'lb'édrﬂmlstﬁé?ﬂdnu%gf ﬁwjeéﬂdnoxlﬁem'd%n%ﬁbvenous
Iosox n

trone; topoisonerases of dgroups | and Il, such
gnﬁapg@neel intearnpesiilaeand SUEm;taneous routes ntheciptravenous route

tomudex; fluoropyrimdines such as
5- %@%ﬁ%}%@r , UFT or floxuridine; cytidine
anal ogues such as 5-azacyti di ne, cytarabi ne,

geThe hahiimistere§-dosecsthe ompuurels & thbiipgemtiimeill be adapted by
adenosi ne anal ogues such as pentostatin, cytarabine
f Ithafrrasiitianer according to the route of administration to the patlent and the

condition of said patient.

The compounds of the present invention can be administered alone or as a
mixture with other anticancer agents. Among the possible combinations,

mention may be made of:

o alkylating agents, and in particular cyclophosphamide, melphalan,
ifosfamide, chlorambucil, busulphan, thiotepa, prednimustine, carmustin,
lomustin, semustin, streptozotocin, decarbazine, temozolomide, procarbazine

and hexamethylmelamine;

» platinum derivatives, such as in particular cisplatin, carboplatin or

oxaliplatin;
» antibiotics, such as in particular bleomycin, mitomycin or dactinomycin;

¢ antimicrotubule agents, such as in particular vinblastine, vincristine,



10 phosphate; nethotrexate and folinic acid; various
enzynes and conpounds such as L-asparagi nase,

hydroxyurea, trans-retinoic acid, suram ne,

dexrazoxane, am fostine, herceptin and al so

oestrogeni c and androgeni ¢ hornones; 15 -antivascul ar

ag W 200546352838 conbretastatin dg}eri vatives forPEY&R2G7/000866
CA4P, chal cones or col chicine, Tor exanple ZD6126,

and prodrugs thereof; kinase inhibitors such as

er tvimdddide, alinoretding ob taxdidH{dRligelhhd dagetixel); f or

i nstance anti bodi es, such as rituxi mab, bevaci zumab,

cetuxi mab, trastuzumab or al entuzumab; 20 proteasone, o
i niti Bntlyesyslines, sych@s wspantisular doxeruhiap, gayappibicippidarubicin,

condy: ne.: t: ggg].ﬁ&{}%s ent invention with a
ra |z!1'{&|f)é)c%'ﬁ$rpga ment . Qﬂégé%tg%ﬁents can be
adm ni stered simultaneously, separately or

sequaopoisbinerasdre doff gpoumt] irld Ibe sadhplaed divpddide, teniposide,
practitioner according to the patient to be treated.

S\WoRAGTNGS Finptacatapgtroan 2Nddomeislexbef i niti ons The

term "hal ogen" refers to an el enent selected fromF,
Cl,lﬁgﬂﬂ, o g‘cﬁ‘:ﬁ . Al ) £ qh [ r or
bréncEg, é@?'ﬂiﬂaétge yrgdsr%é'g’%tour{?@ggpd-rbgﬂ é&lﬁ'@ﬁght

containing froml to 12 carbon atons. Methyl, ethyl,

grOpy:hwtl:liné Janatmgl 1dadle$t(ijt_;ﬂ ,aﬁultSyazhaclytidimet hxc}rm@tmiylb, gemcitabine,
- net ropyl, 1, - di met et hyl, pentyl,

1- ﬁ?’ﬁf‘?ﬁ!‘?%’n%@h@ﬂh%awg 3- net hyl but yl ,

1, 1-di net hyl propyl, 1, 2-di nethyl propyl,

2, - i pr, - | BL.O | - .
7 Hgﬁbg‘i)ﬁ%ayla?l%}’d§ue% %&1?% as l’&}éh&osf?%ylcgt&r?ﬁ)lpe or fludarabine

- et pen -met h enty

10 2- phbgphatey| , 3, 3- di met hyl butyl, heptyl,

15

20

1-ethyl pentyl, octyl, nonyl, decyl, undecyl and
dodecyl,, subst.itue are, 10 exanpl es of an al kyl
suBsf‘i%l?tngﬁ?’fat?r?é“fft@ﬁmc"a(ﬂ'%enyI " refers to a linear or
branched hydrocarbon-based substituent having one or
Mok evHAGEY \Wna San&%mdﬂ $ii IL- zFéE'
at ons. Et hyl g%';ﬂ% 1- met etrﬁgl el#}y ,gprgs_&%r_égm L hydroxyurea,
pr tgng-retindic add, surarpiney|dexragoxahe; eamifostine, herceptin and also
E- 1-nethyl.prop-1 -enyl. ,Z-1, 2-di met hyl prop-1 -enyl, 15
£ 9°5T095niE et anglrBgenie HoBmoneShuc - 1, 3° i enyl | 1
- met hyl i den)(l prop- 2- enyl i o

¢ antivascular agents, such as combretastatin derivatives for example CA4P,

chalcones or colchicine, for example ZD6126, and prodrugs thereof;
» kinase inhibitors such as ertonilib or imatinib;

» Dbiotherapeutic agents, for instance antibodies, such as rituximab,
bevacizumab, cetuximab, trastuzumab or alemtuzumab:;

» proteasome inhibitors such as bortesomib,

It is also possible to combine the compounds of the present invention with a
radiation treatment. These treatments can be administered simultaneousty,
separately or sequentially. The treatment will be adapted by the practitioner
according to the patient to be treated.
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Z- 2-met hyl but -1, 3-di enyl, E-2-nethyl but-1, 3-di enyl,

2-nmet hyl -1 -nethylidenyl- prop-2-enyl, undec-I-enyl

and undec-10-enyl substituents are exarrpl es of an

al kyl ene substituent. The term "al kynyl" refers to a

i near or branched hydrocarbon-based 20 substituent
haWVAY2Q(7/13388 two unsaturations borne by a PRCT/KR2007/000866
vicinal carbon atons, and cont &l ng from2 to 12

carbon atons. Et hynyl, prop-I-ynyl, prop- 2-ynyl and
butDé_fimtibhssubstituents are exanpl es of an al kynyl
substituent. The term"aryl” refers to a nonocyclic or

pol_%]gyr/cl i ¢, aromatic substituent containing frome6 to
i56m "halogen” refers io amglamentiselected siome IF, £1yBr anas.
ant hracen-9-yi, 1,2, 3, 4-tetrahydronapht h-5-yl and

1, & = 0= It
L T L NG of 4t PR, S BGR Bygrgoon basec
resebstltuenta oootainingl frormort pol 12 yedrben fmbmsaamtﬁyll @thyl, propyl,
gstl r{bc E from1l to 13 carbon ato nd
I}yge yl ﬁg yirﬂ&i Hglprqu,l,r%mejhy,lprow,r} ardlmsylpylethyl pentyl,
L fur im
%37'?? M Ymahy B, | mEAE: ‘r't?/Yo t hi' 5z 8pgthyleropyl,
.Sé@@@p@thylp.r@mﬂh|2a2-dimethymmp34 t1r-etiuzymr§abyl hexyi 1-methylpentyl,

8;?%—?@&%%% az :1 n%hﬁﬁo ﬁ%l Pt"}@i% o ﬁ%ﬁwethy!b utyl,  heptyl,

bemzelhjﬂbéhfw ocﬁ#n?@n?ﬂtbé@)w'undé%gﬁzéﬂd’ ldodec eyl ﬁubstttuents are

benzi m dazol yl ; “azai ndol yl ;” qui nol i soqu
caPXRmBleg Ofaﬁrma%lﬁlthﬁtlflﬁIHSt ituents are exanpl es of a
heteroaryl 5 substituent. The term "heteroatont

K S A e K

hestdmmnemh haTAmag baemr mye easdtitationef esmalrng from 2 to 12 carbon

sat ur at ed ﬁ___r g aI 'y unsat urat ed cycl iC
hydP8%ar bor=1h @Q&!’subérmﬁﬂéﬂ@ M’@Whl ni Mjoprioand, t o prop-2-enyl,

caz a0 op ty -
C%{io@gﬂ? pfop-1- Ky henggﬁw&w rcﬁ%’) s Zn’y«? dimethylprop-1-enyl,
cyE-|102r@bmlathydmobohenplnyl I:del Mﬁﬁw" 1-methylidenylprop-2-enyl,

lo[,2..2.
o it i Al ety B’Lgnhswmwdrzomymlwmethyndenyx-
URephld-BAL %n§é€-1 -SAA EPdE I dc- o ‘é}ﬁ ;i %ﬁl‘uen@ arg examples of an

subsFltuen The term "heterocycl y efers
salkylapegubstiipant.i al |y unsaturated, cyclic 15
hydr ocar bon- based substituent containing from1 to 13

CHROYHCBIGAT refers to a linear or branched hydrocarbon-based
substituent having at least two unsaturations borne by a pair of vicinal carbon
atoms, and containing from 2 to 12 carbon atoms. Ethynyl, prop-1-ynyl, prop-
2-ynyl and but-1-ynyl substituents are examples of an alkynyl substituent.

The term “aryl” refers to a monocyclic or polycyclic aromatic substituent
containing from 6 to 14 carbon atoms. Phenyl, naphth-1-yl, naphth-2-yl,
anthracen-9-yl, 1,2,3,4-tetrahydronaphth-5-yl and 1,2,3,4-tetrahydronaphth-
8-yl substituents are examples of an aryl substituent.

The term “heteroaryl” refers to a monocyclic or polycyclic heteroaromatic
substituent containing from 1 to 13 carbon atoms and from 1 to 4
heteroatoms. Pyrrol-1-yl; pyrrol-2-yl; pyrrol-3-yl; furyl; thienyl; imidazolyl;
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from1l to 4 heteroatons. Preferably, the saturated or
partially unsaturated, cyclic hydrocarbon-based

substituent will be nmonocyclic and will contain 4 or
5 carbon atons and 1 to 3 heteroatons. As regards the
term"”condensed phenyl”, when mhas the value zer

i sSWOROHIARA t 0 nean t hat |th§/s an unsubst PQ:E/EBZOOWOWS“

phenyl (or substituted with 4 drogen atons), and
when m has the value 1, 2, 3 or 4, it is intended to

nmeaxaidigl thiaZolyB qsoﬁaztwlrowh@tom alezxismdlylpt estadiazolyl;
VVI h a substituent he advant ages of

IAZR1Y ﬂeftraBQMm PW'%!élr tRYEIMigy; yPYflaFflh'%r zlt'?eé tigzinyl indolyl;
f
bgﬂ%ér‘i’%’éﬁ[ﬂgu@ggir@ezgﬁo rﬁéﬁ}?%ﬁ%{;m ﬁ%lmlﬁézagzﬁtg}%%dcﬁ’ﬂ quinoleyl;
t hisoglimplsyl; Mbamyb@m@mydylmsmtmﬂs are examylesof a heteroaryl

chr ngﬁoeqﬁaphy cmcentinmetre; 8 chemcal shift; d
O?J-g? d doubl et of doublets; DI\/F
di met hyl f or mam de; WO 2007/ 135293 PCT/ FR2007/ 000866
12T RYVES Sl Eh stB B RO Psfetd F@Fe’id ko gl a{iBﬁ'?('tﬁ’ﬁ is &t skt Rliadlent, other

of triplets; 8 equi val ent; ES+/ - el ectrospray
pfbﬁﬂtqafb$md§]a i ScantbBesyre ezanmle@/ma@eger@atomh hour ;
Hz hertz; 1C50 constant for 50% i nhibition of

e it}agﬁgi {TRIARE: 9Bs o % Sinalef P baRuG 0b A ated oycii
Smm@maéﬁdﬂdtﬁslﬂ}lﬁnﬁ ??tﬁﬁ}iﬂi\gr'r: icr?lgilyﬁﬂrtg' 1@ a@rbon atoms.

m‘PV‘F'ﬁBEOrPé'! pRYSIPEHbYhet PﬁCIORﬁBW mi FYGIRBeRteNYfi ncyc!opentadienyl

arts xly mi:YaOﬂEXéYSM biBﬂFEB);L YPfY?IOZ?%nﬂhPPQPm cyclooctyl,

frbuoydb[zafz]mﬂsyl 1Iadbilsﬁamylot and nymdrepdromaghéiyil c substituents are
resonance; [ s,.broad singlet; t triplet; AT
arﬁﬁaéﬂl?leﬁéﬂfrﬁe‘? Qilcg?rl Isygs@tggn ert -butyl; TFA

trifluoroacetic aci d THE tetrahydrofuran; tR
reffi?é“lér‘?ﬁ‘ “héi@?ocydﬂzl’vrefbﬁ k@ QhﬁrateH Ulobhmaﬁ%]unsaturated cyclic

(3,5-di flucrobenzyl)-2-oxo-2 4,5-tetrahydro-1
Hhydsecarhpagiasest gubstitaei) contair)iog Fﬁrom 1 to 13 carbon atoms and

5R) -3, 4,.5-1ri LOXV=- 2s0et hoxy- .

S%rﬁef‘ ﬁél‘% gﬁ%’ggﬁaﬁ.dgr rag_f}x /t%B sgturated or partially unsaturated,
cyclic hydrocarbon-based substituent will be monocyclic and wilt contain 4 or
5 carbon atoms and 1 to 3 heteroatoms.

As regards the term “condensed phenyl”, when m has the value zero, it is
intended to mean that it is an unsubstituted phenyl (or substituted with 4
hydrogen atoms), and when m has the value 1, 2, 3 or 4, it is intended o
mean that 1, 2, 3 or 4 hydrogen atoms are substituted with a substituent Ra.

The advantages of the invention will be more particularly illustrated by the
following examples:

Abbreviations:

Ac acetate; Bn benzyl; °C degrees Celsius; cat. catalyst; TLC thin-layer
chromatography, PCC preparative column chromatography; em centimetre;
6 chemical shift; d doublet; dd doublet of doublets; DMF dimethylformamide;



OHOHOF 15 Ex1 Step 1: Preparation of tert-butyl

(2-o0xo0-2, 3,4,5-tetrahydro-1 H 1- benzazepi n-

3-yl)carbamate (2) O HO HzN\ OHN 2 A solution of

2.48 g of tBoc20 (11.4 mmol) in 50 mM of CHCI3 is

added, at 0C, 20 to a 250 ml round-bottoned fl ask

coVR M074135283 g of 1 (11.4 mol) (3-amino- PCT/FR2007/000866
1,3,4,5, -tetrahydro-2H 1- benzazdfi n- 2- one, conmerci al
fromlinterchim, 1.15 m of TEA (11.4 mmol) and 50 ni

of DMB02d® THeuteeatedmdimettyil I salphbside? it @IbuB@tUEbﬂeHglets eq.
on, The reaction nmediumis washed with

uivaients ES+it elactigapeay. (pofitive/gegativepmesies) sEletey: g gram;
8.“%“‘”9 oift2, etz R ettt idh 0% Bion? o' SCiRgy fRr isopropy:
trdtdﬂyat.batouplni@ constdnt] EQMS$ piquicktchesmatigraphy coupled to mass
LB e e SRS bt A9, e
(ﬁbﬁﬁlhm ;ﬁ"\/ﬁﬂ:r%ﬁire’ %H’P"?mflu%eﬁ% (;Zm g'ﬁﬁ(:rorﬁti{f@ (rghbo} miliimole;

from?2
(nmin mi)num Nometl- ") Mp meﬂtlmg poihtHPh ghadyl( ppm Dbarts7pér million;

t oﬁ-}fL@gPrwﬂlletéiba( 9@?@@“ (fgontgll_ﬁataog Sl(-|eéNEg Hf’Pé?’;E'aF'HF'i%Gﬁ magnetic
of résRifanbe! hl s[n@étBb"g gyédw%qrgj_q@t r’tzlﬂp)letz ﬂo?@?%ﬁ’@m’\?erature;

tetrahydro enzazepi n- carbanat e

10\ tBu terikuid; BFA tofluromaceth acids THF tetrahydrofuran; tg retention time;

15

20
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U.V. ultraviolet; V volt.

Ex1: N-1 -{3,5-difluorobenzyl)-2-oxo-2,3,4,5-tetrahydro-1H-1-benzazepin-3-ylJ-
((E)-(2R,3R,48,5R)-3,4,5-trihydroxy-2-methoxy-8,8-dimethylnon-6-enamide

Step 1: Preparation of tert-butyl (2-oxo-2,3,4,5-tetrahydro-1H-1-benzazepin-
3-yl)carbamate (2)

Q H ) o y

H,N : N

o — X7 o

1 2

A solution of 2,48 g of tBoc,O (11.4 mmol) in 50 ml of CHCI, is added, at 0°C,
to a 250 m! round-bottomed flask containing 2.0 g of 1 (11.4 mmol) (3-amino-
1,3,4,5,-tetrahydro-2H-1-benzazepin-2-one, commercial from Interchim),
1.15 ml of TEA (11.4 mmol) and 50 ml of CHCI3. The medium is stirred for 2 h
at 0°C under argon. The reaction medium is washed with 10 ml of HCI (1N)
and 100 ml of water. The organic phase is dried over MgSQ,, filtered and
evaporated to dryness. 3.75 g of a cream solid are obtained, which solid is

triturated in 20 ml of isopropyl ether. After filter-drying, 2.3 g of 2 (off-white
solid) are obtained.



O 23 72 ng of sodium hydride in suspension at 60%

inoil (1.81 mmol) are 10 introduced, at AT, into a

100 m round-bottoned flask, with sti Fri ng and under

an argon atnosphere, containing 20 m of THE and 0.5 g

of 2 (1.81 mol). The nmediumis stirred for 1 h and

t heW@ 2067/33%829362 mmol ) of 3,5- difl uor obenzyl PRTYRRAG07/000866
is added. The nediumis left stildi ng at AT overni ght.

50 m of EtOAc are added and the organic phase IS

was t t n €k S
drlggwo%ral\ggwmz fquhlﬂ{sg)ré@ %;Pé)rﬂt?ng% gpgﬁ 96 nH 1H); 2.18 (m,
dryﬂdksfrom 26010 2. 7hjm e2Hp13.87 (s, dObi);e6.08dd, ALRO Hz 1H); 7.00 (d,

I BTEH Hé‘-’I) 8. ogoad Lot 5T HB Y HIheg 23T Ra7.22 (m, 2H); 9.68

Obt(@l H NVR (400 MHz, DMSO-d6), S(ppm: 1.35 (s,
9H); 2. 0 (m 2H); 2.52 (m partially masked, 1 H);
5261(m1 H; 394 (m 1 H; 4.92 (d, J = 16.0 Hz, 1

(11589 225 Erdnaragon’ o Witping) j1e 5 aiibisbhzylioro-2.3.4.5

(

3H)tetrahpano?1 A5 -benZahif Bry|RdbarShrp(d}: Preparation of
t he hyd?dgnchl ori de of am%gi-d}-(?; g;fl uor obenzyl ) -
1345tetrahydro| -benzazep|n20ne (4 F ONQ@\\
I FIiNY' oI Z N25 94 0.62 g qf 3

nmol ) are t g\%\mﬁ 25 mM roun - ot thpng and
WD 2007/ 1352 / 0 06868 i F
sol ution of hydr8chl ori id in di oxane (3M

added. The nedi um |_s stirred for 5 h at2 AT under

: f t.h b ted of
0. 92 gdr o piuy SRR s Sen: 5 e Dol el mmo) are
10andnirsducezt cht T, Qﬁfd é( 100 mt hﬁuﬁ@béﬂt\!ﬁ\éﬁ fl%%ﬁpwnﬁ sttﬁlrﬂ\ﬁi@nd under
(300 MHz, DVBO d5), 8(ppm: 16 (m
H) ;amargory ;ﬁmoqph%re Qomalr(nng 2_0 m) of ;-TH#% a@gldQ 5Jg:e g 61.81 mmol).

ang bl Relftim LisHktirraOfod 4 hJand 1heh '&75 g (3.62 mmol) of 35-
difluorobenzyl bromide is added. The medium is left stirring at AT overnight.
50 ml of EtOAc are added and the organic phase.is washed with 50 ml of
15  water. The organic phase is dried over MgSQ,, filtered and then evaporated
to dryness. 1 g of a white solid is obtained. After trituration with 20 ml of
isopropyl ether and filter-drying, 0.62 g of product 3 (white solid) is obtained.
"H NMR (400 MHz, DMSO-dg), 8(ppm): 1.35 (s, OH); 2.10 (m, 2H); 2.52 (m
partially masked, 1H); 2.61 (m, 1H); 3.94 (m, 1H); 4.92 (d, J = 16.0 Hz, 1H);
20 5.10(d, J =16.0 Hz, 1H); 6.96 (m, 2H); 7.09 (it, J = 2.5 and 2.5 Hz, 1H); from
7.17 10 7.22 {m, 3H); from 7.25 to 7.34 {m, 2H).

Step 3. Preparation of the hydrochloride of 3-amino-1-(3,5-difluorobenzyl)-
1,3,4,5-tetrahydro-1-benzazepin-2-one (4)

F

XOYH%Q H Nr—q

F

HCI

25 3 a
0.62 g of 3 (1.54 mmol) are taken up in a 25 ml round-bottomed flask and
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1 H; 512 (d, J = 15.5 Hz, 1 H); 6.99 (m 2H); 7.14

(tt, J =2.5and 9.5 Hz, 1 H; from7.22 to 7.40 (m

4H); 8.31 (broad s, 3H) . 10 Step 4: Preparation of
1- (3, 5-difluorobenzyl) - 2-oxo- 2, 3 4,5-tetrahydro-| H

@@07/-155233dr OXY-. PCT/FR2007/000866
, 2-di met hyl -1, 3-di oxi nan-4-yl ] 19 et hoxyacet am de L)
HCI OH . [ |/ FFH+HzN/OXOF op/ ~F 4 100 ny

of 18 nI36R abEBlutioh VoI BRdEsBRIGR: RERP a1 Qﬁom@r(niwgarteo added The
the procedures 15 deScribed in Org. Process Res.

200@diunep, stised deis b, hoal Ay updey argcm 78ftardng Sdalwen_waas been

g P S AR R s, an

wnéb@dlréaiymtmﬁbuom?ete@ argon at moerhere The
ag“atlonls mai nt ai n at AT f

I NMRA(E90Miizd DS One)r SERTIOR Fa ) TR e tHE 2.57 (m,

'Hd*v*?sé‘iﬁ G 778 OF LLnplety da b P IF T = 155 b,

NaHd§%5, @ZQd3JEE11EDS H\@tﬁﬂ) eTgm(mranncmnnsd:lzsohncﬁgs Hz, 1H);
over anhydrous um sul phate, filtered and then

evﬁ@@r%?@d%%“@@n E'é« 8. 3@(@"@?@’ $3H) col ourl ess oi | are

obt ai ned, which oil is chromatographed on a silica
cartri dge (20 g, eluent CH2CI 2/ MeOH - as an MeCH

gr 8tbpeat Poépdrattion 161MN-[ 1-(35-tifiRiongherizyt P ord)3 ,ﬂc@&_&tc&hydroJ H-
G Eieecauarse N (00 %ﬂgdxﬁg@wwmm
4. g?)-czlm]etﬁﬁ é)%)d'a’ﬂﬁ%% 3‘1” Q;m‘%ﬁ'roﬂ%gé%m%% ) élsl yl 5H) ;

rrasked 2.63 (m 1H) . 23,F(s, 1.5H);, 3. 25

masked, .26 (¢ % ' 75 | ¥ =§8. H5
0.5H),; 3.8 6Q7/HE : R2007/9006;
= 8.5 Hz, 0s5H); 3.91 (br dFJ___'85><QZ
kK
5

N-[

1benzazep|n3yl] 2-[ (4R 5S, 6R) - ((E) 3, 3-di net hyl bu
t-

2, 2-

3.96 (broa

100 mg of 5 (352 ymol) (which can be prepared accordlng to the procedures
described in Org. Process Res. Dev. 2003, 7(8), 856-865), 239 mg of 4
(0.70 mmol) and 146 mg of sodium 2-ethylhexanoate (0.77 mmol) in 2 ml of
THF are introduced successively into a Wheaton tube, with agitation and
under an argon atmosphere. The agitation is maintained at AT for 24 h. 3ml
of ethyl acetate are added to the reaction medium. The mixture is washed
successively with 3 ml of a solution of HCI (1N), then 3 ml of a saturated
solution of NaHCQO3; and 3 mi of water. The organic phase is dried over
anhydrous magnesium sulphate, filtered and then evaporated to dryness. 450
mg of a colourless oil are obtained, which oil is chromatographed on a silica
cartridge (20 g, eluent CH:Cl.,/MeOH - as an MeOH gradient of 1 to 10%).
122 mg of expected product 6 are recovered.

'H NMR (400 MHz, DMSO-dg), 8(ppm): (a 50%-50% mixture of isomers) 0.98
(s, 4.5H); 0.99 (s, 4.5H); 1.20 (s, 1.5H); 1.21 (s, 1.5H); 1.26 (s, 1.5H); 1.27 (s,
1.5H); 2,15 (m, 2H); 2,53 (m partially masked, 1H); 2.63 (m, 1H); 3.23 (s,
1.5H); 3.25 (m masked, 1H); 3.26 (s, 1.5H); 3.75 (d, J = 8.5 Hz, 0.5H); 3.80



8.5 Hz, 0.5H); from4.20 to 4.42 (m 3H); from4.95 to
5.11 2H); 5.44 (resolved dd, J = 7.0 and 16.0 Hz,
1H); 67 (resolved d, J = 16.0 Hz, 1H); 6.94 (m

2H) ; 10 (m 1H); from7.18 to 7.37 (m 4H); 8.26 (d,

(m
5.
7.
J =80 H 5.0.511); 8.35 (d, J = 7.0 Hz, 0.5H).

st WO20057/E3293 1 i on A ( PCTTFR2007/000866
N-[1-(3,5-di fl uorobenzyl) - 2- oxo-lf, 3,4,5-tetrahydro-1H

1- benzazep| n-3-yl]- ((E) (2R 3R 4S,5
R

Rfs%o@%fﬁ SR S ke i g %1956“’({65171 (. 2Hy 5.44
Umlkésd \Fbcggé U‘ (?fo e 78 JJ' 57Hj“%8‘7( egi gbh'ﬂﬁ'e‘?o Hz, 1H);

are m xe roun
fI £Q4 (m t2HRgl. 1&t(mpnl Ha)mdronulﬁ’dw tar7g®n (mlH)ad.2&{dod = 8.0 Hz,

t T. Aprecipitate forms and
ﬂhygégﬁge&-&éﬁ% Pk ered gl ass funnel. After
vvashlng W|th05m of 15 THE and then 2 m of
i soprop et her and vacuumdrying, 70 ng of Ex1 (white

solStap rBrQﬂ:&failm@f NS - (BB zlittu GreB e NE ¥ 2- i - RIGRE S4ietrahydro- 1 H-

%ﬁ%%%%%ﬂ@@&z%&% 455554 S bindiodip et a e

pardimatiynsmelerthmitietEx1f. 63 20 (m 1H); 3.22 (s,
1.5H); 3.24 (s, 15H) from3 26t0333(mrrasked

1H) ; 352m1H) 3.68 (d 8,0 Hz, 1 H; 3.94 ¢
(m 1H) f|omzﬂ48 : ;A
= 4.5 . 10(Im52; .2

(resol ved ch =o7. .
16.0 Hz, .95 (m 710 (t°f* o1 O=

1010. 0 Hz, 1H) frcam? 17to736(m 4H) Ex18. 16(d

15

20

25

ﬁp %5? WM@ @57:';?5@)8@2& 85mg @p] T;H=7 gpgﬁis? WloP 1N§%‘ydroch|oric acid
H 1t BeN@di@Piafe $nixbli- lﬁ(é:—)m ﬁ'\?%@rﬁ"d gétté ed flask, with agitation and

R) -3, 4, 5-tri1 hydroxy-2- net hoxy-8 non- 6- ena

e under argon. The agitation is mamtamed for 5 h at AT. A precipitate forms
and is filter-dried over a sintered glass funnel. After washing with 0.5 ml of
THF and then 2 ml of isopropyl ether and vacuum drying, 70 mg of Ex1 (white
solid) are obtained.
ES: m/z = 569 MNa*,
'H NMR (400 MHz, DMSO-dg), 8(ppm): (a 50%-50% mixture of isomers) 0.94
(s, 4.5H); 0.95 (s, 4.5H); 2.18 (m, 2H); 2.53 (m partially masked, 1H); 2.63
(m, 1H); 3.22 (s, 1.5H); 3.24 (s, 1.5H); from 3.26 to 3.33 (m masked, 1H);
3.52 (m, 1H); 3.68 (d, J = 8.0 Hz, 1H); 3.94 (m, 1H); from 4.18 to 4.36 (m,
3H); 4.54 (broad d, J = 4.5 Hz, 1H); from 4.98 to 5.10 (m, 2H); 5.28 (resolved
dd, J = 7.0 and 16.0 Hz, 1H); 5.61 (d, J = 16.0 Hz, 1H); 6.95 (m, 2H); 7.10 (i,
J = 2.5 and 10.0 Hz, 1H); from 7.17 to 7.36 (m, 4H); 8.16 (d, J = 8.0 Hz,
0.5H); 8.24 (d, J = 7.0 Hz, 0.5H).

Ex2: N-[1-methyl-2-oxo-2,3,4,5-tetrahydro-1H-1-benzazepin-3-yl]-({E)-
(2R,3R,45,5R)-3,4,5-trihydroxy-2-methoxy-8,8-dimethylnon-6-enamide




WD 2007/ 135293 PCT/ FR2007/ 000866 16 off a OH O Step
1: Preparation of tert-butyl
[ 1- net hyl - 2- oxo0- 2, 3, 4, 5-t et rahydro-| H 1-
benzazepi n-3-yl]carbamate (HH7) H ~' O'OKkKOON _LO
174 of sodium hydride in suspension at 60%

ﬂzqwlﬁiﬁ I:ﬂrgml) ar e |ntroduc%d at AT, i ntRCE/FR2007/000866
m round- bottoned flask, with sth rring and under an
argon at nosphere, containing 50 mMl of THE and 1.2 g of
2 (4.34 mol ). The nedi is sgirred for 1 h and then
1.23 g (8.69 mmol ) of thylgi dind are added. The
mediumis left stirring o of EtOAc are
added, 10 and the organic ;S*ha%e |s @ with 100 m
of water. The organi ¢ phase i s dr| ed over MySOM4,
fil e V¥ t .
R LR 0xC 23 Metfaydro-1H-
si bepzazepinr3-yiearbamady (@1 uent CH2CI 2/ MeOH - as an
McOH gradient of 1 togl0%. 0.66 g of product 7 (white
solid) is obtained i NI\/R (400 MHz, ?\t ds)
8(ppm: 133&3&9, o- %% .,
3.26 (s, 3H) ( 7 g( .
H; 7.22 (m 1 H,; 7.28 T 736(m
2: Preparation of the hydrochl or| de of z
53- Q'?’Hnﬁhéir ofBidiiim Lhydrie in ?sQJspensmS at 60% in ol (4.3¢ mmol) are

tetrah o-| -benzazepi n- 2- one ( 8) 0O N HEN \
_\ infrgducedeat AT, into a 100 ml round- bottomed flask, with stirring and under

an argon atmosphere, containing 50 mi of THF and 1.2 g of 2 (4.34 mmol).
The medium is stirred for 1 h and then 1.23 g (8.69 mmol) of methyl iodide
are added. The medium is left stirring overnight, 50 ml of EtOAc are added,
10 and the organic phase is washed with 100 ml of water. The organic phase is
dried over MgSO,, filtered and then evaporated to dryness. 1.3 g of a white
solid are obtained. After chromatography on a silica cartridge (40 g) (eluent
CH.Clo/MeOH - as an MeOH gradient of 1 to 10%). 0.66 g of product 7 (white
solid) is obtained.

15 'H NMR (400 MHz, DMSO-dg), S(ppm): 1.33 (s, 9H); 2.05 (M, 2H); 2.62 (m,
2H), 3.26 (s, 3H); 3.86 (m, 1H); 7.00 (d, J = 8.5 Hz, 1H); 7.21 (m, 1H); 7.28
(m, 1H); 7.36 (m, 2H).

Step 2: Preparation of the hydrochloride of 3-amino-1-methyl-1,3,4,5-
20 tetrahydro-1-benzazepin-2-one (8)

o Ch D -

0.66 g of 7 (2.27 mmol) is taken up in a 50 ml round-bottomed flask and 15 ml
of a solution of hydrochloric acid in dioxane (4M) are added. The mixture is
stirred for 5 h at AT under argon. After the solvent has been evaporated off,
25 0.53 g of amine 8 in hydrochloride form is obtained, and is used directly for



Lh

0.66 g of 7 (2.27 mml) is taken up in a 50 m
round- bottoned flask and 15 m of a solution of
hydrochl oric acid in dioxane (4M are added. The
m xture is stirred for 5 h at AT under argon After
the nt . bas been evaporated off, 25 0.53 of
@é}sﬁwlﬁ Jchl oride formis _ggt ai ned, andPCg/EB@ﬂﬂ7/000866
d| rectly for WD 2007/ 135293 PCT/ FR2007/ 000866 17 t he
followi ng step. '"H NVR (300 MHz, DVMSO-d6), 8(ppm:
2 1me(fnilowiﬂ)g st@p45 (m parti aIIy rrasked 1 H) from
2H) ; 59 (o
and 1@“@‘ OE)”MEIJ 9 qu §H¥bm) 725§ (r oHdI) d245 £m partially

7. %ﬁéke%,r ep)ar ofi% 68402 %o (i, Bh); 3.8P1€2%8H) 388 wd, y = 7.5 and
(3Rl na ) HHl): rmﬂ dmy -154)( TIB5 (bdad dny & DBHA, 1H); 7.40 gm 2H); 8.38

h%é_rg glt_| 2- enyl ) - 3- net hoxydi hydr of uran-2-one (9
28k7 M of TFAin 10 M of water are added

to a 250 m round-bottoned flask containing 40 m of
water and 3.6 g of 3 in suspension. The nmediumis
st iPtegd 3f oPreparationt AT. (IRARBS)-drhyicsoxy-BL({ ER(RY-1 Mydroxy-4,4-

an SRR e FaheR el Hang (97ca 11 om 20

m of isopropyl ether at, AT. After filter-drying,
washi ng with i sopro yI ’her and 15 cuum ryi ng at
40C, 2.46 g of expe reduct_ 7 _(whi /stal's) are
obtai ned. M:123C. ;G imz = 262 MNH4 NVR (400
MHz, DVBO- d6), 8(ppm)o<l.00 (s. OH): 3.#1 &s, 3H);
3.93 (dd, J 20 = 2.52%and 9.0 Hz, 1H); friom4.22 to

Og' g’lj?aﬁg‘o{?%ﬂi f'_rlg'iégmf_@f wétef{zér(acd) tﬂﬁed H_%52§§ rrﬁ%’c&ﬁg-’hg@ed flask

15

20

25

( d comtammgeflmmﬂbf whtéf and B.g KB )3 mﬁ&@en@%ﬁ;’h&%édmm is stirred

gﬁﬁfai éf ha ‘%[fs lﬁﬂﬁ[ m&%wﬁgfglyféﬂzglltb 2§04hﬁ>nf &atah;fmmand then

E‘ei%?z“g&eﬁ- 49,7 2 &) AP whiehaol,is,cnstalized, from,20 mi o
mdm&gylsamemat AT. After filtter-drying, washing with isopropyi ether and

vacuum drying at 40°C, 2.46 g of expected product 7 (white crystals) are

obtained.

Mp: 123°C.

IC: m/z =262 MNH,".

'H NMR (400 MHz, DMSO-dg), 8(ppm): 1.00 (s, 9H); 3.41 (s, 3H); 3.93 (dd, J

= 2.5 and 9.0 Hz, 1H); from 4.22 to 4.31 (m, 3H); 5.19 (d, J = 5.0 Hz, 1H);

5.42 (dd, J = 5.0 and 16.0 Hz, 1H); 5.43 (d, J = 4.5 Hz, 1H); 5.87 (d, J =

16.0 Hz, 1H).

IR (KBr): 3239; 2964; 2914; 1701; 1499; 1312; 1253; 1047 & 751 cm’".

Step 4. Preparation of N-{1-methyl-2-ox0-2,3,4,5-tetrahydro-1H-1-
benzazepin-S-yI]-((E)-(zF{,3Fl,48,5R)-3,4,5-trihydroxy—2-methoxy-8,8-di-
methylnon-6-enamide (Ex2)




met hyl non- 6- enam de (Ex2) WO 2007/ 135293

PCT/ FR2007/ 000866 18 o OHO / H,N .o-~+ HJd OHOH O
OH OH 3 QEx2 36 ng of 9 (147 pnol), 66.8 ng of 8
(0.30 mml) 61 ng of sodium 2-ethyl hexanoate (0.37
rmolz) in 1.0 n of THE are successively introduced

@W@éﬁ%ﬁ’ﬁtube W th aglta on and under ;Q;I‘/f,l@QH'I/Oﬂ()SﬁG

at mosphere. The 5 agitation is |nt ai ned at AT for 24
h. The reaction nediumis directly evaporated to

dryness. crude, i s chrog tographed a siljica
cartridge MI uent C]—| - : g agr ﬁ;‘
gradi ent of 1 0%.+ 38 @ %
are recovered.,E$, mz = 4 \VINA + = 435w
"H NMR (400 MHz g DI\/SOd6) 8(ppn) (a 50% 5086 m xt ur
Lsoners).0,9 S,. 4 ;0.96( .5H) ;.. 2..06 .
- Mg é}? gngm% ,q§*ndl} g%}%n& gf,8 ?o,gé‘(mﬁ)\mb@? §4929f sodium
(52 e?chl}lheiéﬁ@&ta (%}'537 ‘Pnr%oﬁﬁnWD'ﬁﬁbﬁﬁ'HF%k& suéc@s%lvely mtroduced

(broad’s, 3H); br oad
HzintQ. $N)lheatoﬂ7tL(b@ Vﬂlth: ayjtath}lz ar@i anler :angargcm atmosphere The

5 (dagltét%n %s d‘hg{{ﬁ&% fB d\'lﬂzfor %&ﬁrﬂg&;@agﬁ@'—l rggdlu,;n gs directly
anévéﬁer@té’(ﬂl to Qirﬁr&ss 5 I'ﬁalcﬁuije i Ehrb@néiobl?a he@l 5|H)a shic@3cartridge

= 16.
§r(ﬁrg,7egxpr<c @Hzawecg'hosa@ @ Yeor arakent opfsm) lo g08. 39 mg of

?’56 Ctegrg(?%&'gct éj)gfgpg re?é%g rahydro-1

e ey M 2 et hoxy- 8, 8- di
ri I OX me oXy- I e
10 S 2T RMHB406 Miiz. DRSE-) e om oA eh b A tibmers) 0.95

O*(s(?éf?éh%.@e%, %I%,EQ(BG%%‘% @%21 (m, 1H); from 2.60 to 2.75 (m
2H}; 3.21 (s, 3H); from 3.25 to 3.35 (m masked, 1H); 3.29 (broad s, 3H); 3.51
(broad m, 1H); 3.66 (d, J=7.5 Hi, 0.5H); 3.67 (d, J = 7.5 Hz, 0,5H); 3.93 (m,
1H); 4.21 (m, 1H); from 4.28 to 4.60 (broad m, 3H); 5.28 (dd, J = 7.0 and

15 16.0 Hz, 0.5H); 5.30 (dd, J = 7.0 and 16.0 Hz, 0.5H); 5.61 (d, J = 16.0 Hz,
0.5H); 5.63 (d, J = 16.0 Hz, 0.5H); 7.22 (m, 1H); 7.31 {m, 1H); from 7.37 (m,
2H); 8.03 (d, J = 8.0 Hz, 0.5H); 8.05 (d, J = 7.0 Hz, 0.5H).

Ex3: N-(7-bromo-2-ox0-2,3,4,5-tetrahydro-1H-1-benzazepin-3-yl)-(E)-
20 (2R,3R,4S5,5R)-3,4,5-trihydroxy-2-methoxy-8,8-dimethylnon-6-enamide  and
Ex3a & Ex3b

>ﬂ\/\/k’( M Mo
Br

Ex3a

Step 1: Preparation of tert-butyl (7-bromo-2-0x0-2,3,4,5-tetrahydro-1H-
1-benzazepin-3-yl)carbamate (10)



Br Br Br Step 1: Preparation of tert-butyl
(7-brono-2-o0x0-2,3,4,5-tetrahydro-1 H 1

- benzazepi n- 3-yl )carbamate (10) WD 2007/ 135293
PCT/ FR2007/ 000866 19 O NN ONN z 10 Br 472 ng of

de (2.65 mmol ) are introduced at
i ntgp@aq%ljﬁﬂ ound- bot tomed flask, with sti rP%FBﬁQOWOOOS“
under an argon atnosphere, containing 40 m of EtQOAc
and 0.5 gof 2 (1.8 mol). The nmediumis left 5

stirring overnight, and 4 s washed vvith 40 of HCI
(iN), 40 nl of Hayed aqueous s Lgl an ANaHCos
and 40 nml of e e ne—ph [ er
MySO4, filtered afid th poratedto dryn 3 g
of an oil are obtaiied, which oil is crymtalllze By

from10 m of isopropyl ether. After filter- drying,
4504 fR) 89 @fr Ddbremasuiccinimide £3i65dynraek aet iitrestiicedoat AT into a

VA8 13 SRR G kg g fosonare

(mccmtal)'nlng5495m( of EJt\(J)A_cBgEgFQS g df) 2 'SS 898mhdt) Tﬂle—m%dﬁjm is left
J _stgrug ,qgerryglm) andglswggheq% 4Q5nlgpfeldCtH%N 40 ml(of saturated

Ry i lort BENRNGOS Bh8 AU 1 water, The, arganic.plyase is dried
(11‘-)\!90 MgSRP.k dlitetécdHandHHen vapsrakéd toi@yRes$r13. §5ofan oil are

Lﬂ]pga bé{jtz g\{pénqrjvpfl dg [frg%tghlzggufﬁq:mo}g 5nlsg{ﬂ ifopsePidrether. After filter-
hydmamal 950 g6 arddmc@uaﬁﬂﬂﬁe@g; Folitdfied. The 20

mediumis stiTred er argon. A
10pr ebi PMR(408 dHE, DMﬁDrds)f&(ppm)ed 3 ¢s, GH)SIN0S (A 1H); 2.21 (m,

| | " f d t
91 339 H8ANSlss BU7E B 86 (nTHY 6.8 (o' L iz TH0; 6.98 (q,
J = 85 Hz, 1H); 7.4 (dd, J = 2.0 and 8.5 Hz, TH); 7.50 (d, J = 2.0 Hz, 1H);
9.7 (s, 1H).

Ul

15 Step 2: Preparation of the hydrochloride of 3-amino-7-bromo-1,3,4,5-
tetrahydro-1-benzazepin-2-one (11)

oy

0.45 g of 10 (1.27 mmol) are taken up in a 25 ml round-bottomed flask and
10 ml of a solution of hydrochloric acid in dioxane (4M) are added. The
20 medium is stirred for 5 h at AT under argon. A precipitate forms, and is filtered
over a sintered glass funnel, and washed with 5 ml of dioxane and then 5 mi
of isopropyl ether. 0.38 g of amine 11 in hydrochloride form is obtained.
'"H NMR (400 MHz, DMSO-ds), d(ppm): 2.12 (m, 1H); 2.51 (m partially
masked, 1H); from 2.65 to 2.84 (m, 2H); 3.72 (dd, J = 8.0 and 11.5 Hz, 1H);
25 6.99(d, J =85 Hz, 1H); 7.48 (dd, J = 2.5 and 8.5 Hz, 1H); 7.58 (d, J =
2.5 Hz, 1H), 8.25 (s, 3H); 10.35 (s, 1H).




10

15

20

25

of isopropyl ether. 0.38 g of amne 11 in

hydrochl oride formis obtained. '"H NVR (400 MHz,
DMSO-d6), 6(ppm: 2.12 (m 1H); 2.51 (mpartially
masked, 1 H); from2 65 to 2.84 (m 2H); 3.72 (dd, J =

8.0 ndll 1 H; 25699(d J—85Hz /;)H;

7 X8 29(97/1}52932 5 and 8.5 Hz, 7. 58 (d T 007/000866
Hz,lH) 8.25 (s, 3H); 1035( 1 .

2007/ 135293 PCT/ FR2007/ 000866 20 Step 3: Prepar ation

of Stép) - N3( 7- BrepavattoroxoeR, 3(R):N-(VdiroatoyBroxei2, B4 ,5-tetrahydro-1H-

r ?%@gh%a&gﬁﬁ[éé B -8B 23 kit -2e e Alkiroxy-
(2’1%21&;‘&%%%1 %»@ibﬁi'nﬁﬁ'-zf‘ 9@-@@6@3&%@@?&% ?de? 250

pnol ), rrg of 11 (Qc|7 mmol ) and nmg of sodi um
2ethy|hex 0. 14y ) in2m
successi veI ' dduc 8dY a Weato

agitation a nder an t mosphere.; The lagi
i s maintai ne t AT for 24 W.\The nedi UnPKs evaporatdd
to dryness a fd t hen purlfﬂ_ied by chr omat ographg/ on a °®r

b it s (S8 i Sog i £t 7 oG 148mgyot sodium

of 2@1%%5%%?0&1@({9% mioIRIE2 h G THREre stitdddsivedP thtroduced into

B : (a 70% 30% nmi xture of isomers)
0. ggNhggto e, wltE:gagqtgtloxm agd)under 2m grgonatmogphene. Jdie agitation

(Sis &Fﬁ'&g'?eéét%-@or?%l bmﬂgﬁegﬁ%ﬁ gv%q&?%:&ecét%in%ﬁss]and then

rraﬁkﬂﬁbd Yy thidrhatdglapHys on2alsih&a c'hr&ﬁigés (2CDgPH)|th an7 3luent of

3. @b'] @MMQ@F&I (a3 angf?ﬂeoi& gr@&fens of 31 g t%ﬁéyaasa m@ of expected

8. 4.12 to 4.43 3 5.43 (dd, J
@rdémagfgs%eié@ga 5. 44 (df}lmJ D & and 160

HZ’H (NI\JIH)(306 MBIZ( DM&@ ag) &(ppnﬂ6(a@7®% 30‘3/J-h‘11xt6:696’f |€sdmers) 0.99
7 @494-8; 152&(82 tlggfmh 1 2545 28'-&);81 2@ (§d0 9J-|% 1825@)(5’?422 1H’> 2.08 (m,

o g’gg & 572)(1'}07}(_3*4 “}megs}f%repailﬁ‘l I-ﬁ ﬁ?ﬁ%zﬁ&@% (m masked,

N 151) b8 @ADES2 20Kid); 23.36 4S5 01GHY: FhFRING; 3 815 Hee e ARRpBTS (d, J =
45 .50 B Foad bt h 5§ -SaH. B3y 139G dhroad d, J = 8.5 Hz,
0.7H); from 4.12 to 4.43 (m, 3H); 5.43 (dd, J = 7.0 and 16.0 Hz, 0.3H); 5.44
(dd, J = 7.0 and 16.0 Hz, 0.7H); 5.68 (broad d, J = 16.0 Hz, 1H); 6.97 (d, J =
8.5 Hz, 1H); 7.46 (dd, J = 2.5 and 8.5 Hz, 1H); 7.54 (d, J = 2.5 Hz, 1H); 8.08
(d, J = 8.0 Hz, 0.7H); 8.15 (d, J = 7.5 Hz, 0.3H): 9.85 (s, 0.3H): 9.89 (s, 0.7H).

Step 4: Preparation of N-(7-bromo-2-0x0-2,3,4,5-tetrahydro-1H-1-benzazepin-
3-yl-(E)-(2R,3R,4S,5R)-3,4,5-trihydroxy-2-methoxy-8,8-dimethylnon-
6-enamide (Ex3) and Ex3a & Ex3b

150 mg of 12 (258 ymol) in 1.4 ml of THF and 2.78 ml of 1N hydrochloric acid



6- enam de (Ex3) and Ex3a & Ex3b off X~ 0O NM?H ON
/I X\ OH OH O 25 12 Br Ex3 Br 150 ng of 12 (258 pnol) in
1.4 M of THE and 2.78 mM of 1 N hydrochloric acid WO
2007/ 135293 PCT/ FR2007/ 000866 21 are introduced into

a ] nd-bottonmed flask, wth agitation and_ under
ar S@Q.mﬁ’hﬁgé‘gﬁ ation is maintai aﬁg for 4.5 h ACKFR2007/000866
The nmediumis neutralized wth H(1 N, to pH 7,

and extracted with 2 tines 3 nl of EtQAc. The

coats irdbcvoganinto @has ewl avwendibotdmedefladiq SOh afjithtien eshd under

AR AR oD SNaTRd dok £ 5iTugE ATL 3Ty meiuh ispReutralized
bejii KAOH WN?,UFO gﬁt B, QHAChArAREY! it @QM&O@ ml_of EtOAc. The
gradient of 1 to 10% . 65 ng of expected product Ex3

ar eomginege peganiciphages far@diesr evareldgSO e ditetad and evaporated to

5 TfRPER Ypctlub8 e dtomaitiBRas ita itk Fréidad «Taa, etution
Et B¥ingOcdrritd T&AY withOCEIE@E/I\ﬂe@gI %s alO M3 dhadient oA% to 10%).

mn) and 20 ng of Ex3b (tr = mn). ES:"mz = 497
( MB$ymg ofexpeciadnmrdush Exfrare ERBYEES) 40sMgpe) ExBare separated

70%, 30% 1% of i Q0.9 = 6. 3. H: 0. .96 (s,
108 IR i) P HppSatho T i 250 & 8TAT ow rate
(M reifhhin, MicNe3pHdsd: 0%, ﬁ%gfdﬁen@@%e@tOHm.H 9’5”1’@\0)',( f give 9 mg of
2.1H): 3.29 s,.o.9@; 15°3.52 (m 1 H); 3.66 (d, J =

10 g. BxBa (ire= 4B, M) @®d(20 my of BEx3b iz = D7TMpin).3. 94 (m 1

= of 4 tq,d. 41 3H; 4.55 (d, J = 4.5 Hz, 1
@o?ssﬁg%(‘h%f(“ﬂg":)'ro ganmd Ii%.o Hz, g. 3H); 5.30 (dd, J
= Ex8: 8 IMB @obaviHg, @MSOﬁisﬁlﬁ(eebm)9?7@%»@%ixture of isomers)
0.3H); 5.63|_§d, J =16.0 Hz, O0.7H) 5.97 (d, J = 8.5
Hz0.95 () 6.3 H50@8d(s, 2.ZHR 2509 4 18H)5 2681 (m, #MH); fromu2.65 to 2.73

(5 3] 515" O od T 222 2 i S, oy
15 D\&E&2d@),, 119; 368 (d 0J 268.05Hz 9613H)23%8 (anJ 4 78 HZ-BPH); 3.94 (m,
1H); from 4.16 to 4.41 (m, 3H); 4.55 (d, J = 4.5 Hz, 1H); 5.28 (dd, J = 7.0 and
16.0 Hz, 0.3H); 5.30 (dd, J = 7.0 and 16.0 Hz, 0.7H); 5.61 (d, J = 16.0 Hz,
0.3H); 5.63 (d, d = 16.0 Hz, 0.7H); 6.97 (d, J = 8.5 Hz, 1H); 7.46 (dd, J = 2.5
and 8.5 Hz, 1H); 7.54 (d, J = 2.5 Hz, 1H); 8.04 (d, J = 7.5 Hz, 1H); 9.91 (s,
20 0.3H); 9.95 (s, 0.7H) .

Ex3a: 'H NMR (400 MHz, DMSO-ds), 5(ppm): 0.96 (s, 9H); 2.07 (m, 1H); 2.30
(m, 1H); 2.70 (m, 2H); 3.22 (s, 3H); from 3.27 to 3.35 (m masked, 1H); 3.51
(m, 1H); 3.67 (d, J = 7.5 Hz, 1H); 3.91 (m, 1H); 4.19 (m, 1H); 4.29 (m, 2H);
454 (d, J = 4.5 Hz, 1H); 5.29 (dd, J = 7.0 and 16.0 Hz, 1H); 5.62 (d, J =
25  18.0 Hz, 1H); 6.97 (d, J = 8.5 Hz, 1H); 7.45 (dd, J = 2.5 and 8.5 Hz, 1H); 7.54

(d, J=2.5Hz, 1H); 8.02 (d, J = 7.5 Hz, 1H); 9.90 (s, 1H).

Ex4. N-(7-phenyl-2-oxo0-2,3,4,5-tetrahydro-1H-1-benzazepin-3-yl)-(E)-
(2R,3R,48,5R)-3,4,5-trihydroxy-2-methoxy-8,8-dimethylnon-6-enamide  and
30 Exd4a & Ex4b



(m 2 H,; 2.70 (m 2H); 3.22 (s, 3H); from3.27 to
5 H) ;

3.35 (mmasked, 1 H); 3.51 (m 1 H; 3.67 (d, J = 7.5
Hz, 1H); 3.91(m 1 H; 4.19 (m 1 H; 4.29 (m 2H);
4.54(d,J:45Hz, 1 H; 5.29 (dd, J = 70and 160
Hzlll—)l)o' 62 (d, J =25 16.0 Hz, 1 H); 6.9 P&r)

8. WOR00U/18629% 45 (dd, J = 2.5,3nd 8.5 Hy, T/FR2927/000866
(d, J = 2.5 Hz, 1H),802(d, = Hz, 1 H): 9.90

(s, 1 H. Ex4: N (7- phenyl 2- 2 5-tetrahydro-1

H-1- bepzazepi n- 3-

(2R, 3R 3S,%BRy -

on- 6- enani

Preparati on ofeqt ert - bt y Exda
(7 phenyl - 2- oxo- 2, 3, 4, 5-tetrahydro-1
1- Bedz afePPrepirilion abba@f Su%ﬁknﬂ?-ghbhyllélo% 28 455~$€tilahydro 1H-

my of phenyl boronic acid

bi $teinzrzeginphybearbanate(idcene pal I adi um chI or| de
(C35H30CI 4FeP2Pd, Mwv 816. 65, 0.025 mmol)and 3.96 ¢
of caesi um car bonat 12 16 mmol ) are .r#n fduced into

a 100 %‘3 Iang_;m)( | ngyaqd under
argon at nbsphere ai ning 22 mo of
m of di oxane and 1 08

g gf 10 10 (3.04 mpl )~
medi umis heated at®100C, with stirring, r il
mediumis filtered over celite and washed with 10

5 of 37 ox@age, ofl0 p’!‘ien?fbor&i'ﬂ@CI geignd(3.84 m n@rﬁoli\/Eosb TH@ 1,1-
filtrate is concenfrated under vacuum

ar Ristdiphemdphesphitofercogane unalladiums h@domﬂe h (stl-h@@hFePde

vedbie o o5 B e i GRAGP S o7 By barElod2 16 mmo are

crintrediuised inemat 0gr anheshirehbettdmbd Claskawith @i @nd) under an
elution being carried out with CHC 2/ MeCH

VERIGORra{RICEANSTE, CONGAINIDE 22 MiSH Wajelho. wezftcé@xmaoeﬂ 08 g of
10 1318 WidsermiRdl). HhénfedifPNshéSed at 100°C, with stirring, for 1 h. The
medium is filtered over celite and washed with 10 ml of dioxane, 10 mi of
CHCl; and 10 ml of MeOH. The filtrate is concentrated under vacuum. 25 mi
of EtOAc are then added and the mixture is washed with 2 times 25 ml of
water. The organic phase is dried over MgSQ,, filtered and evaporated to
dryness. The crude is chromatographed on a silica cartridge (50 g), elution
being carried out with CHxCl/MeOH (as an MeOH gradient: 1 to 10%j).
350 mg of expected product 13 (white solid) are recovered.
'H NMR (300 MHz, DMSO-dg), 8(ppm): 1.34 (s, 9H); 2.09 (m, 1H); 2.25 (m,
1H); from 2.63 to 2.79 (m, 2H); 3.94 (m, 1H); 6.97 (d, J = 8.5 Hz, 1H); 7.09 (d,
J=8.5Hz, 1H); 7.34 (t, J = 7.5 Hz, 1H); 7.46 (t, J = 7.5 Hz, 2H); 7.56 (dd, J =
2.0 and 8.5 Hz, 1H); 7.58 (broad s, 1H); 7.66 (d, J = 7.5 Hz, 2H); 9.77 (s, 1H).

Step 2: Preparation of the hydrochloride of 3-amino-7-phenyl-1,3,4,5-
tetrahydro-1-benzazapin-2-one {14)




1H NWR (300 MHz, DVBO-d6), 6(ppm: 1.34 (s, 9H); 2.09

(m 1H); 2.25 (m 1 H; from2.63 to 2.79 (m 2H)

3.94 (m 1 H,; 6.97 (d, J =85 Hz, 1 H; 7.09 (d, 20
J=85H, 1H; 7.34 (t, J =7.5 H, 1 H; 7.46 (t,

J =7.5 H, 2H); 7.56 (dd, J:2.0and8.5Hz,1H)'

7. 58Vf()k;’|0@a/d3§2931 H; 7.66 (d, J = 7.5 Hz, 2H); PETIFR2007/000866
(s, 1 H. Step 2. Preparation of3t he hydr ochl ori de of

3-am no- 7- phenyl -1, 3, 4, 5-
tetrahydro-1- benzazap|~
PCT/ FR2007/ 000866, OH
14 0.35 g of 1 o\nég
round- bottonmed fla$k a <
hydrochl oric acid i nidi oxane
mediumis stirred for 5 h at
precipitate fornms and is filter-dried and 5 washed

wi th35 g1bf 1)3 (0l eenﬂnml)a@dakérenp% 200 rG- @Wém@ﬂhl%{sk and 5 ml
After dr of amne 14 in hgjrochl orid

f or®h & £0 'loﬁ‘l ‘?fe"dlydeFhNNR aeibin diaxanenNs)dwe, adsiq;bﬁﬁhe medium is

2. %nrﬁéﬂ Ec]r"%h &t ﬂi_éﬁﬂ%%o@l Wp@@ﬁg‘?g fgﬁ’g@ﬁu{)ls@eridned and

b,

SH) washe® wiith, SJnFoBdl?bene dndlthen’ 5361 6f lsoﬂ)rc?) é’dﬁer JAﬂer drying,
and

H: 5947{t,,J = 7.5 Hz, 2H): 7.60 10 (dd
8 -2 9 af amines 1413 ydechigride dorm g 053‘]4)”9(*3 19 (broad

t t
Uy TRNMR;ad0, Wbtz BMSGEP SippSiEas,th () 255 (m partially
1- baasleﬁpismy $|=0ﬁh)2?4ﬂcﬁ 4@6@1168»1)6376&)1&& e.aBhaYI00 Hz, 1H);
-1; ro
. 7GRN 8 T2, s 70380 51 T S A MO Ty 81 vt 86 Hz, 2H); 7.60

1o|g ﬁgpﬁjwzog%ﬁgféé ﬁ%g‘_ﬁ%\frdm rd 6&%%471@"@%”%1-9“ 821 Oé fﬁrﬁad s, 3H);

15

20

25

mml) an
2- étth§b ke xtdhoat e (0.77 mmol) in 2 M of THE are
successively introduced into

Step 3: Preparation of (R)-N-(7-phenyl-2-oxo0-2,3,4,5-tetrahydro-1H-
1-benzazepin-3-yl)-2-[(4R,58,6R}-6-((E)-3,3-dimethylbut-1-enyl)-5-hydroxy-
2,2-dimethyl-1 3-dioxinan-4-yl]-2-methoxyacetamide 15

100 mg of 5 (352 umol), 203 mg of 14 (0.70 mmol) and 148 mg of sodium
2-ethylhexanoate (0.77 mmol) in 2 ml of THF are successively introduced into

a Wheaton tube, with agitation and under an argon atmosphere. The agitation
is maintained at AT for 24 h. The mixture is evaporated to dryness and then
purified by chromatography on a silica cartridge (20 g), elution being carried
out with CH,Cl,/MeOH (as an MeOH gradient: 1 to 10%). 150 mg of expected
product 15 are recovered.

"H NMR (300 MHz, DMSO-dg), 8(ppm): (a 60%-40% mixture of isomers): 0.99
(s, 9H); 1.23 (s, 1.2H); 1.25 (s, 1.8H); 1.28 (s, 1.2H); 1.30 (s, 1.8H); 2.11 (m,
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a Wheaton tube, with agitation and under an argon
at nosphere. The agitation 20 is maintained at AT for
24 h. The m xture is evaporated to dryness and then
purified by chromat ography on a silica cartridge (20
el ution being carried out with CH2C 2/ MOH (as an
aipgwaafléﬁz%l fo 1099 150 mygf expect ed B 007/000866
15 are recovered. 1H NWR (300 , DMBO- d6), S(ppn):
(a 60% 40% m xture of isonmers): 0.99 25 (s, 9H); 1.23

(s1H; 28)2 (rﬂ, P4); (278 InBIaH); ﬁoaﬁs(& 163239 mlmégr(écﬁJH) 3.25 (s,
WO 2007/ 135293 PCT/ FR2007/ 0008

H) 1%" )338. %7m(5 LT i), 3. 74dde h =85 ; Hif,rQaﬁHE 377, 3. %@th'z 0.4H);
§‘§qd@réa<g')d’_&ﬁ_ %5%?;&% 4 )? %6 %tal%?adgc?sJ Sngdﬂiﬁa; 6f4); from 4.20

3 il 4 Ger (oaBH), 5M44-(R1,Y +7,0 ﬁndHﬁOﬁ'IZQG I-():Oﬁmd(d;ld = 16.0 Hz, 1H);

R I AT ?ﬂh‘l?,_ég (t o %él‘-‘lzg% G (o (5O_||§i[ éH-757
7 &Qoé&d 9 —s%ﬁzHFH ﬁ(gr%g@% (1g|l) ?g?d(é glJ"?g Iéz::?zH) 8.09 (d

1 .H-|)=75H52 (?(6H)Ja&ﬂ§(d1d H7.5HHD. 4|-d|) QBE( s7054lH|):992‘IX$, 06H)
8.09 (d, J =7.5Hz, 0.6H); 8.15 (d, J = 7.5 Hz,

0.4H); 9.87 (s, O4H) 9.92 (s, 0.6H). Step 4:

Elr SR atign oprdbdratiGenysdt 2- QCr-ghénfl-Roks12, 8Ayslidtrahydro-1H-
- btheazapepinS-yi) X EFHBR GRM3RR)S3 91§-trihydraxy-2imgitosy-B, 8-

- Ry - - _d] - 6 1,0 4) and Ex4a &
Ex@%’%%ﬂ%%f%@%%%@ R, oo o 15

Ex4 150 of 15 (280 pnol) in 1,4 m of THE and 2.78

m of 1 orig acid are ntrodu,cedlntoazo

m round-b 3 with stinrify gndyurder

argon. The siiryidg i{s na ; a

medi um i s nepxgal i zed i pH
extracted with 2. tinmes 5 ni Et OAc. The conbi hed
organi c phases are dried over /MgSO4, filtered and
evaporated to dryness. The Crude is chromatographs

o o ebls (80 koo 8 et and S 78 M IN bydraghloric acid
of a@X RRfIRB" 'Y 20 ml round-bottomed flask, with stirring and under
argon. The stirring is maintained for 4 h at AT. The medium is neutralized with
NaOH (1N), to pH 7, and extracted with 2 times 5 ml of EtOAc. The combined
organic phases are dried over MgSQ,, filtered and evaporated to dryness.

The crude is chromatographed on a silica cartridge (10 g) with an eluent of
CH:Cl./MeQH (as an MeOH gradient of 1 to 10%). 85 mg of expected product
Ex4 are recovered. 58 mg of Ex4 are separated by preparative chiral HPLC
(Chirapad AD-H 5 ym 250 x 4.6 mm, flow rate 1 ml/min, mobile phase: 70%
heptane-30% EtOH, 0.1% TEA), to give 16 mg of Ex4a (ir = 13.42 min) and
40 mg of Ex4b (tr = 18.96 min).

ES: 497 MH*

Ex4: 'H NMR (400 MHz, DMSO-dg), 3(ppm): (a 70%-30% mixture of isomers)
0.95 (s, 2.7H); 0.99 (s, 6.3H); 2.11 (m, 1H); 2.35 (m, 1H); 2.79 (m, 2H); 3.23
(s, 3H); from 3.25 to 3.35 (m masked, 1H); 3.53 {m, 1H); 3.68 (d, J = 8.5 Hz,
0.3H); 3.70 (d, J = 8.5 Hz, 0.7H); 3.95 (m, 1H); from 4.22 to 4.33 (m, 2.3H);



20 Ex4 are recovered. 58 ng of Ex4 are separated by
preparative chiral HPLC (Chirapad AD-H 5 ,um 250 x
4.6 mm flowrate 1 m/mn, nobile phase: 70%
heptane 30% EtOH, 0.1% TEA), to give 16 ng of Exda (tr

= w gand 40 ng of Ex4b (tr = 18.96 mn). ES:
497 0941 1H NVR (400 MHz, DMBO- d6), 8(ppm)1‘/FRg007/000366
70% 30% mi xture of isoners) 0.9 (s, 2.7H): 0.99 (s

6.3H; 2.11 (m 1 H: 2.35 (m 1 H; 2.79 (m 2H);

3 2841((d, J&H)BOHzomﬂ-_l?& 59 ﬁ} %548 gﬁgmﬁg %,)15@1 (@P2 16.0 Hz,

m5o 5?5636 6%1%0' 0 e OLEy) 10404 gbsoséuzzmr; 085 (1,4 = 7.5 Hz
‘ 31191() 7"%%!09 5305@,2 I(Zlﬁﬁf? 5222_%% cfg ’:'Hylz 551762 broad s,
(7 H)ze;a(m&eom&w) S@Bgddm 375H1261@B*$_[2950( ’dg)H) 9.99 (s,
7 TI(-IS| —8'0HZ 2|—|) 757(dd J =2.5and 8.5
el Lo e
s (m, a 8 fr ABd, 1H); 3.51
°j5,(®4%% ciHio % Zazhg’% 3@33(:331(—1.)1 fras*i;%ncé?gz &?f)% (m, 3H):
oy e (g s b Ol Bod (G070 g ang g o aHiL st (o, 4
10 ;.)01653 big, atﬂdi 7.3 0x(d7 Jo=a810 HS. ﬂ~l)"|27 34 (H)J 57§]H£dj§H%1 746 (t, J =
1078010 EEn SE;(HdTJ EBz%atangs@ Py, 5H|)-|z7 sz% J7= 80 Hig 1H); 7.67

J 0] 7 d = 0 Hz, 1 ;
7 gf7122ﬂzn®d2§d .J'=12752-|d£")1J 9@?35@ §H).) o (S!")l
Ex4a

' (roxy-2-greth di met h
Eﬁﬁﬁ 35 2RSS aePEad ity oloy: é’-?-m@ﬁé%w-awhgﬁw 'N1(39)-
15 H-a-dx Azphepy! étPah
Ex4a gt eg ?wggpﬁﬂtu onﬁg n?gn;t Ut szQ -55nfebh3-bndmide
[ (3S)-2-0x0-2, 3, 4, 5-t exr ahydr,o- 1H

1- benzazepi n- 3-yl ] carba t°é )ﬁ ®  HzN,,.. HH

OH OH =}

Exda

Step 1: Preparation of tert-buty! [(3 5)-2-ox0-2,3,4,5-tetrahydro-1 H-
1-benzazepin-3-yljcarbamate (2a)

Hlen. H H
(o] New,
>< \“/
0
la

20 2a

16 ml of TEA (113.5 mmol), and a solution of 24.77 g of tBocz0O (113.5 mmol)
in 500 ml of CHCI; are added at 0°C to a 2 | round-bottomed flask containing
20.0 g of 1a (113.5 mmol) ((s)-3-amino-1,3,4,5,-tetrahydo-2H-1—benzazepin-
2-one, prepared according to the procedures described in J. Org. Chem.
25 1997, 62, 8271), and 500 ml of CHCI;. The medium is stirred overnight. The

reaction medium is washed with 500 ml of HC (0.5N) and 500 ml of water.




10

20

25

O N,,., O/ 20 la 2a 16 m of TEA (113.5 mmol),

and a solution of 24.77 g of tBoc20 (113.5 mml) in

500 M of CHCI3 are added at 0OCto a 2 |

round- bottoned flask containing 20.0 g of la (113. 5
wés)é) 3amn01345-tetrahydo 2H 1- benzaze -

2- 2007/4 according to thgéiprocedures JdBEdYF 307/000366

inJ. Og. Chem 25 1997, 62, 8 and 500 m of

CHCI 3. The nediumis stirred overnight. The reaction

meTheorganiogshse i dried00emMgS0 Heltetdd ahd m@oﬁﬁ@dﬂb dryness,
of water. WO 2007/135293 26 PCT/FR2007/ 000866

or@%lt'&!e fedids are disinteoraiagd Withseo mi pf moay{dether After filter-

G MG ROR ] 2 O yriF S e BT e v

f 'Hotlﬁr-zzgraum 53@=0852 mg/czanmqmmmu te soI i d) are

b d -229. / - 852
O (0BT GaMRR: Lo DDy 38 (Baa. T fioms1(9§ o 2.25 (

QC%H) gr%g%ﬁgqg g?g? 25@8—[}1(38?9mm RS0, | - 2.0 bl THy; 7.00

(did, I =75 BizHAH)17 M (d7 - 12 78 Ha) 1#)7 frentz.20ltoH), 30f(rrpr2H) 9.68
7.20 to 7.30 (m 2H): 9.68 (s, 1 H). 10 Step 2

Pr&paHtion of tent butyl

[(3S)-7-Dbrono-2-o0xo0-2, 3,4,5-tetrahydro-1 H 1-

benzazepi n-3-yl] carbamate 10a ON,,.. ON..., N 2a tOa
BrStep32: HD@paiatitbrbobmrEbmgl [{B8\-GebrotrtB2ox0l2,304,8-tetrahydro-1H-1-
irgroduced at. AT ortions over 3 days, into a

2 eﬁW@E“ﬁ%ﬂUEG’hﬁrﬁ%ﬁ(—Q&h stirring and under an 15

argon at nosphere, cogtaining 1.5 1 of EtOAg and 8.47 ¢

of 2a (103.0 3

ol )y mediumis left stirming for
an additi onabicil)\rgf nifght Ypeyi ad, ,an Wi 500

m of HCl (0.5N)p 50 f a sat efl a
sol uti on of NaHCO3 ap 00 ml of water. Thé ni c
phase is dried over MgS™, filtered and Ben Br

SRS o NbAnSEsndReR (56 R 8% iBaucas. of AT, e

oréd pogidnisaver arcﬂaysd ireto (6D Othgpe-reicked cﬂasbewrhlg stiaing &d under an

S:J%gge:ahqug %ane/ g r&)? ¥ %ng Et%?Ac ang 80-57 %xg efa ?9 03.0 mmol).
The medium is left stirring for an additional overnight period, and washed with
500 ml of HCI (0.5N), 500 ml of a saturated aqueous solution of NaHCO; and
500 ml of water. The organic phase is dried over MgSQ., filtered and then
evaporated to dryness. 38 g of brown foam are obtained. The product is
purified by chromatography on a silica cartridge (600 g), elution being carried
out with heptane/EtOAc (70/30). 20.46 g of expected product 10a (white solid)
are recovered.
'H NMR (400 MHz, DMSO-dg), 8(ppm): 1.34 (s, 9H); 2.05 (m, 1H); 2.20 (m,
1H); from 2.56 to 2,73 (m, 2H); 3.87 (m, 1H); 6.97 (m, 2H); 7.45 (dd, J = 2.0
and 8.0 Hz, 1H); 7.51 (d, J = 2.0 Hz, 1H); 9.75 (s, 1H).

Step 3: Preparation of fert-butyl [(35)-2-0x0-7-phenyi-2,3,4,5-tetrahydro-1H-
1-benzazepin-3-ylJcarbamate (13a)



are recovered. 'H NWVR (400 WMHz, DVMsO-d), 6(ppm: 1.34
(s, 9H); 2.05 (m IH); 2.20 (m 1 H); fro m2 56 to
2.73 (m 2H); 3.87 (m 1 H); 6.97 (m 2H); 7.45 (dd J
:20 25 and 8.0 Hz, 1 H); 7.51 (d, J = 2.0 Hz,

Step 3 Preparation of tert-but
%, asonr mg)ﬁ% 2,3,4,5-tetrahydgo-1 H l}/CT)LF(RZ0071000866

1- benzazepi n- 3- yI]carbanate 13a 2007/ 135293 27
PCT/ FR2007/ 000866 H HH\ "'OYN.,,, OYN,,,, 10a Br 13a
2.643 g of phenylborfn;c acid (21.68 nnolr 02 ng of

1,1 -bis(diphke §.pfo§phi no) f er r osen ;

chl ori de (@E@ ﬁ@ %ﬁgr(o I) and
25.69 g of caesu%m carDesdt e (78 84 :
introduced 5 into a;gd00 mnlBround- bottorred 1&& ask,
stirring and under an argon at nosphere, cont a|
142 m_of water, of di oxane and 7.0
(1@6413raref)phenw@qwedpuwds(a1&ﬁ samgt), ﬂ@@cmmoﬁ 11 -bis(dipheny!-

vaheRprinberpodne ;PRlRALA "CiokRe S IESHRERFEP L My s106s,

M X493 minsolpahda2s.68 gt badsium2edtbohatef (78, 8RAenmdheare introduced
ni ¢ phase is 10 ied ove , filtered and

or ga
Se gﬁ@rﬁt ef0 tH"dF‘iHﬂQsQOttqmédoﬂa%‘I(\{gMWn siigingy ang: &inder an argon
r | f
{ o LEPhordl oBeARhbCl AP of ot el 42 LSPEExAT e 7.0 g of 10
pr otcd monal). a'rﬁdeamed‘[lmwerheajbti at héOl’@edithsstlrang for 4 h. The

LTSGRl oot il & HEHGa Sl e aces
F;]agdﬂﬁ%gr@&g%qglé%irf&%ﬁ § %922”?16‘/%@ o%ﬁmd&gfb% @rygni'ccphase is
10 n1 dried 35&r [MgSD .1 filtdded ammvﬂpbratm&diﬁmsﬁ(bgn@f a brown solid
tl 'ogire_, ggf;)t@?hg%zmzhlggsgﬂ?d( #mcwq%ﬁlﬁgé Bngarn ésg%lch)é?cg]uéag 5Linder hot
I':')szzoﬁdiﬁbgns%@ﬁ%rd??\ﬂnq iéift gné;ﬁlr_?zdbcg')cl_% ?Fa?ng%l(%\g cj{begnighgt?de needles
andres filerdried, ahd Wamd withJ5 mi2ofOtokirenel anll; with &7m({ af isopropyl
J _ther AH%I‘ vac'l'?dm drylng, é%s. d ol,_gxpected product 13a are obtained.
15 Mp=198.6+/-1°C
[alp: -157.0 +/- 2.1 (¢ = 2.332 mg/0.5 mi MeOH)
MS: m/z = 353 [M+H]*
'H NMR (400 MHz, DMSO-dg), 8(ppm): 1.34 (s, 9H); 2.09 (m, 1H); 2.25 (m,
1H); from 2.65 to 2.80 (m, 2H); 3.94 (m, 1H); 6.95 (d, J = 8.0 Hz, 1H); 7.09
20 (d,J=8.5Hz, 1H); 7.35 (t, J = 7.5 Hz, 1H); 7.46 (t, J = 7.5 Hz, 2H); 7.54 (dd,
J=2.0and 8.5 Hz, 1H); 7.59 {d, J = 2.0 Hz, 1H); 7.67 (d, J = 7.5 Hz, 2H);
9.76 (s, 1H).

Step 3: Preparaton of (3S5)-3-amino-7-phenyl-1,3,4,5-tetrahydro-2H-
25  1-benzazepin-2-one hydrochloride (14a)
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Step 3: Preparation of

(3S) - 3-am no-7- phenyl -1, 3, 4, 5-tetrahydro-2H 25

1- benzazepi n- 2-one hydrochloride (14a) OO0 HL H O

I'N., H N .... 0/ _\ HCG 13a / \ 14a WO 2007/ 135293

PCT/ FR2007/ 000866 28 5. 63 of 13a (15.97 mmc)

t alE@ 2007A13529350 m r ound- bottg d flask an¥® MERQDOWOOUSGG
of a solution of hydrochloric atfd in di oxane (4M are
added. The nmediumis stirred for 4 h at AT under

arge3. g/bfprsatl(t& Batrﬁn"fdb)rana takeni gp fim |at 256 rdr rcﬁ.dwclabdttomed flask
washed th 5 ni di oxane and then i sopropyl

et A 14ﬂfmlapf aasowtgﬂrh@f hydrociyjoge agid medmane {4M) are added. The

PRI st 5,4 A e =Bl b B s e

VHEriedDBO v he Bwitiy 15 mi 2f ddxane ahdthens B of isopropll; ether. After

" @57 g Ghamins iR in msiroShid8ad B afd abtajnety gy
t 7.60 (dd, J = 2.0 and 8.5 Hz, 1
( ij_19§§+wz1 C?H)S 29 (b$oad s, 3H); 10.35 (s, 1 H).
St [e@D 4—292’1@%&@ (0n= tb1894 mg/0.5 ml MeOH)

2R 3R, 4S, 5R, 6E) - tri hydroxzjz nmet h

i 1R AR (480:N1Es) DMISG e GUbRIng: 5701, Tk 55 451601 from 2.72

o PTG $7p BT T {84 R b T e 3 = 75 e,
2 oL Rl hexANORL e (21 Bd 76“’”“"‘?#6‘25%9%"@8?"“%&”&269 m. 3
ﬁégégrwf ﬂﬂ}’ﬂb &ﬂ Jnto a 150 m round- bot t omed
fl ask, vvlth stirring and under an argon 20 atnosphere.

The stirring is maintained at AT for 48 h. The
r Biepi oh MRrdparation ai (281374 8\6 6534 Stidhydyoxgs2:methoxy-8,8-

Thc? CrtH)ﬂeN-I[(?iSSrggxo éir?yrl]-eg‘?s,g,r]s-?etrséﬁyld?&1H-1 -benzazepin-
3-yllnon-6-enamide (Ex4a )

2.3 g of 9 (9.42 mmol), 2.72 g of 14a (9.42 mmol) and 3.63 g of sodium
2-ethylhexanoate (21.84 mmol) in 50.0 ml of THF are successively introduced
into a 150 mi round-bottomed flask, with stirring and under an argon
atmosphere. The stirring is maintained at AT for 48 h. The reaction medium is
directly evaporated to dryness. The crude is chromatographed on a silica
cartridge (300 g, eluent EtOAc), and 3.7 g of a white solid are obtained, which
solid is repurified on a silica cartridge (240 g, eluent CHCl,/MeOH - as an
MeOH gradient: 1 to 5%). 3.23 g of expected product Ex4a (white solid) are
recovered.

[o]p: -54.6 +/- 0.9 (¢ = 2.989 mg/0.5 ml MeOH)

MS: m/z = 497 [M+H]*

'"H NMR (400 MHz, DMSO-dg), 8(ppm): 0.95 (s, 9H); 2.11 (m, 1H); 2.38 (m,
1H); 2.79 (m, 2H); 3.24 (s, 3H); 3.30 (m masked, 1H); 3.52 (m, 1H); 3.69 (d, J



5Hz 8.9

cartridge (300 g, eluent EtOAc), and 3.7 g of a white

solid are obtained, which solid is repurified on a

silica cartridge (240 g, eluent CH2Cl 2/ MeOH - as an

MeOH gradient. 1 to 5% . 3.23 g of expected product

Ex4a (white solid) are 25 recovered. [a]o: -54.6 +/-

0. W 2807/138293ny/ 0.5 M MeOH) : mz = 497 POUFATR2007/000866
"H NVR (400 MHz, DWVSO-ds), 8(pp % 0.95 (s, 9H); 2.11
(m 1 H; 2238 (m 1H,; 2.79 (m 2H),; 3.24 (s, 3H);

3. 398(0er6\8| dsgls}‘ih 1&())612061111279 id)43%@f~? 8H); 4J5‘3Q§1 J = 5.5 Hz,
2007/ 1352 3 29 PCT/ FR2007/ 000866 = 1 H

(m 1H); 530 {ddbrh 2 72mand 15.@bz¢ AH)3HER (Ell 5? {60 Hz 21 H); é’ 10(d, J=

(a8 5HET 757t il 3578 e B 87 e 20

7. 3nd 8.5 HZ‘1H) 5"62(dllf|)20Flz45H0t768 d, J 57 B4z, 2H)); 802(d J=

7.57 (dd, J = 2.0 and 8.5 Hz, 1 H); 62(d J =20
1H7),8§2(G§,1hh 7.5 Hz, 2H); 8.02 (d, J = 5

8.0 Hz, 1 H; 9.92 (s, 1 H). Ex5: -

(2R, 3R, 4S, 5R, 6E) - 7-cycl opentyl -3, 4, 5-tri hydroxy-2-neth

ox;E)NB [ (3%RA, QH,@&Smﬂmemcyelépénm -3:4, B{tmlaydrdrcp-{zlmethoxy-N- [(3S)-

B@Sﬁaz e%? .‘J; Fﬁipa&}y%rg 'ﬁﬂ %enzazepm%_-lyﬁhept 6- enamlde

(4R 4aS, 7R, 7aR) 7 nmet y-2, 2-di net hyl - 4- vi nyl

t et rahydr o- 6H f ur o[ 3, 1,,H3]°d| ox h-6-one 17 O HO O
Oll Ooxo oxo 15 17 A 4 - bot t omed f 1 ask,
equi pped with a nmechani cal §,st,jrire filled, 15
under nitrogen, with 178.2 g of PP 0. 679 rml), 84.1
g of imdazole (1.235 nol) ang 2430 m anhydr ous
THF. 156.8 g of doubly sublined iodi ne 0. 618 nol)
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A 4000 ml round-bottomed flask, equipped with a mechanical stirrer, is filled,
under nitrogen, with 178.2 g of PPh3; (0.679 mol), 84.1 g of imidazole (1.235
mol) and 2430 ml of anhydrous THF. 156.8 g of doubly sublimed iodine
(0.618 mol) are carefully added while maintaining the temperature of the
reaction mixture at 30°C. This medium is brought to reflux (66°C) for 1 h, and
then 81 g of 16 (0.309 mol) (which can be prepared according to the
procedures described in Org. Process Res. Dev. 2003, 7(6), 856-865) are
gradually added at 66°C +/- 2°C. The homogeneous mixture thus obtained is
refluxed for 3 h. It is allowed to return to 20°C +/- 5°C, and then 1000 ml of a
10% NaHCO; solution (effervescence, athermic) (pH 8.0-8.5) are run in.
185.5 g of NasS,0; are subsequently added until almost complete
discoloration is obtained (appearance of a mineral precipitate). After stirring at
20°C +/- 5°C for 30 minutes, the solid is filiered off and rinsed with THF. The
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then 81 g of 16 (0.309 nol) (which can be prepared
according to the 20 procedures described in Og.
Process Res. Dev. 2003, 7(6), 856-865) are gradually
added at 66C +/- 2C. The honbgeneous m xture thus

obt refluxed for 3 h. It is allowed tQ return
‘3’6%3397/1%@93%(1 then 1000 mi a 10% NaHCEE T/FR2007/000866
soI ution (effervescence, athermiT) (pH 8.0-8.5) are

run in. 185.5 g of Na2S203 are subsequentl|y added
untTIHFél-Hz@)stiltraterpilsetparl%lydimoénﬁramidor'nni a oblaay nedaporator at a

(PR35 o D85 G Pk i s AR win neci

of farNbiiaessy with N 5BdmI Brec }@Eooﬁﬁel%ﬁégﬁlc hase |s dried over
PCT/ FR2007/ 000866 30 THF/ H20 'trate | par

congSthfd@rem and @vappratedpter atrpnesst 'ahetresmmumrtaken up in

'é%@ﬁﬁ %ﬁ?f@a @%o\% tﬁz%ﬁjfé fond" gﬁ/%ﬁgéﬁwg%tﬁ% Bt ' Raterials are
Or Jfired RIfRGRd irfsed ivith avRE mme%f F‘-I,&d)la%b%@(lﬂs/zs) The filtrates

evaporated to dryness. The residue is taken up
ZOCﬂIewomﬁefﬁfaﬁﬁ?G(ﬂ@rae reganHegapewionat 695C2&)d aqwa"ibar and filtered

AR e S Bles, bl Yoy L% FRCHREALS phase s

ar esammemwam BlACI ramal Isoéracted B tinmisowitatCALT, gnd080nl, 500 ml
nbar,  and f| It red again over a sintered glass funn

10( p sk 2P) Y. The. omﬁelcaan@%ﬁ%aﬁggmaed e 2vet MaSQ., fitered

15

50§nrﬁa 8%@@@%@8%& §'T eaqgrégez?np gﬂgse? ré‘g@‘gmeh is dissolved

corbi2dédn! de iGHdeyéO d/pBeHica fairé tiearedddea to H'\aamuﬁple.dAfter stirring
S5t B 058,84 e i v
t hepHadidesds ‘Pnlteﬂﬁi 560 lr'ﬁl? Ofhe fiftlats %sséér‘idérﬂl%tecﬁ ® d%ess and dried

mnutes, the silicais filtere , and rinsing
perLﬂ'tdemédan eb20iG,Ho giv i B ¢ pbexpéctad qer@.ﬂI:triE (wﬁftaasolld)

1 bt RMR ' BaB MEE" HS ) o siprti)” S amed s Stz (a3 5.25 @,
VR 8, I g a1

4. §9, 3Hj; 113BH(s, 3HU3 (d, 1 H); 4.22 (m 1 H); 3.40 (s,

3H; 1.49 (s, 3H); 1.30 (s, 3H). 20 Step 2
Preparation of (3R 4R, 5S)-4-hydroxy-5-[(1

20R) Skeb@@é%@(a@i@n%fgﬁﬂ 4R,58)-4- r%)/droxy-s [é1 Fi')11 hydroxyprop -2-en-

25

-y - 3- met hoxydi hy rofura
1-yi]-3- methoxydlhydrofuran-E(Sf-I) one (18 8)

k/jc(__,.g_/j

OH OH
17 18

10 ml of TFA are added dropwise, at 0°C, to a 100 mi round-bottomed flask
containing 1.0 g of 17 (4.38 mmol), 10 ml of water and 14 ml of THF. The
medium is left to return to AT and stirred overnight. The medium is then
concentrated at reduced pressure, at AT, and 50 ml of water are added, and
the mixture is frozen and lyophilized. The Iyophilizate is made into a paste in
heptane, in the presence of a minimum amount of methanol, after the

solvents have been evaporated off. 778 mg of expected product 18 (white
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00 OCOOHOH17 18 10 M of TFA are added dropw se,

at 0C, to a 100 m round-bottoned flask contai ning

1.0 g of 17 (4.38 nmol), 10 m of water and 14 m of

THF. The 25 nediumis left to return to AT and

stilre rnight. The nmediumis then concentr
re%@@%og‘?ﬁgﬁe, at AT, and 50 of water a,}%f'@% 07/000866
and the mxture is frozen and I3yoph| lized. The

| yophilizate is made into a paste in heptane, in the
preebdiowedfbtalnﬁri:ini mum anmount of methanol, after the

o M a2 2R IG BBEaE 05 per/ S I8 ol pnhected,
o fy R 846@W269M§@ cgei‘fg(ggnﬁilé zlé\/;é\'a:}ﬁ) é}ﬁ_{? el 25 and

1H NI\/R 4
(d8,0 Biz,-‘lEI Sframd4.28. 1 #84 (i F§H); 5. ﬁan(dmZSJ tomasaanz (*rhi) 5.29 (d,

R T

gﬁ st 5,97 (m 1 H). Step 3: Preparation of
(3 4R, 55) - 5 [(1 R, 2E) - 3-cycl opent yl - 1- hydr oxypr op- 2-
en- 1-yl]-4-hydroxy- 3- met hoxydi hydr of uran-2(3H) - one 19

o ﬁ?epog(%_%r%ﬂ&%ﬁ%%ﬁi@% Eg:)-g‘igc:y%?’oﬂgﬂ%blh -ﬂ];rd}oﬁ'yprop-z-

VI Bl eyt UameitbRR8-rABthdxpdihyBrbfdrarb2 (3o 9
second-generation G ubbs catalyst are intro uced into
a5mnm vial. The sol uti is m ave- heaped at 60C
for 10 mn. The sglve IS subsetlyo aporated to
dryness under 15 wpressure and t .esidue is
then purified onaBlotagé 12-Msilica 0l u
(el uent: 40/ 60 Hept?'EtBAc). The produet T® (76.3 nm,
Rf 0. 35 under t hetgel ut| on condi ti ons19used) IS

obtal ned in the formof a brovvn sol i
100 mg (0.53 mmol) of 18, 4 mi of CHQC|2, 726 4 (5.3 mmol) of

vinylcyclopentane and then 20.2 mg (106 umol) of second-generation Grubbs

catalyst are introduced into a 5 ml vial. The solution is microwave-heated at
60°C for 10 min. The solvent is subsequently evaporated to dryness under
reduced pressure and the residue is then purified on a Biotage 12-M silica
column (eluent: 40/60 Hept/EtOAc). The product 19 (76.3 mg, Rf = 0.35
under the elution conditions used) is obtained in the form of a brown solid.
MS: m/z = 279 [M+Na]*, 257 [M+H]*

'H NMR (300 MHz, DMSO-ds), 8(ppm): 5.82 (dd, 1H, J=8 Hz and 16 Hz),
5.50 (dd, 1H, J=6 Hz and 16 Hz), 5.39 (d, 1H, J=4.5 Hz), 5.15(d, 1H, J=6
Hz), 4.27 (m, 3H), 3.95 (dd, 1H, J =3 Hz and 8 Hz), 3.41 (s, 3H), 2.43 (m,
1H}, 1.73 (m, 2H), 1.56 (m, 4H), 1.26 (m, 2H).

Step 4: Preparation of (2R,3R,4S,5R,6E)-7-cyclopentyl-3,4,5-trihydroxy-2-
methoxy-N-[(35)-2-ox0-7-phenyl-2,3,4,5-tetrahydro-1H-1-benzazepin-
3-yl]hept-6-enamide (Ex5)



MS: mz = 279 [MeNa] +, 257 [MrH + 1H NVR (300 Mz,

DVSO- d6), 6(ppm): 5.82 (dd, 1H, J=8 Hz and 16 Hz), 20
5.50 (dd, 1 H J =6 H and 16 Hz), 5.39 (d, 1 H J =
4.5 Hz), 515(d 1H J=6 H), 4.27 (m 3H), 3.95

(d = Hzand8Hz) 3.41 (s, 3H),

SB'O 21]07@3?%?32 1.56 (m 4|_|)32 1.26 (m 2#8@&\%007/000866
4 Preparati on of
(2R 3R, 4S,5R, 6E) - 7-cycl opentyl - 3, 4, 5-tri hydroxy-2- 25
met hoxy- N-[ ( - 2- 0X0- 7- phenyl - 2 35 tetrahydro 1
H- 1-benzazepi-~3-) fiheptH sam de " (h 5») SO0 ;
2007/ 135293 PCT/\ 7%00@82-HN .
HCIl OH OH O gl 0Xd & Ex5 100 nd i*
112.6 my of l4a (0439 mol) a#d 462 ny of esodi um
2-et hyl hexanoate (0.98 mmol) in 2.0 m of THE are

introduced intg a Wheaton tube,

Sugggssive) yo d inlg a Whegion tybe wih Co
agil 09t MInoLA8 @ntfer MRl Ya6ome: abdAa (P39 B g
aggb&h'rﬁ’@ éﬁyff?éx%ﬁ@hfbe go 38 ﬁ:?gf)l?rmzﬁ miT8e _'lrrl-ﬁﬁcéré O8liccessively

lum is di'rectly evadporate o dryness. The cr
isnmmdumdogutaptaedeammlﬂubea withr agitaljen (aad gunder an argon

S ofTiosanate- She AaiBHon e Hehtainecs 8 ATGh 2 by 7he leistion medium

'VHls é@ecth} %drﬁ% M"éryr@@%@cru&éﬁ@%roﬁbﬂ%@r&pﬂ@dtdh a silica
3 (m , from?2. 29

2H)3¢lﬂrﬂdgﬂn(122 g0 eluenz(Eit@P(Qh 921g of. @®eciad prYJuCs. (white solid)
ma 3.50 (m 1 3.69 (d, J = 8.0 Hz, 11-1);
é%%m‘aﬁfgq—b froEn 4T)9to 4.35(3(m 3H); 4.52(bro?ad
s ES: H)/z =553ﬁMN@|*,, nﬁ/r—BOb MHd 16.0 Hz, 1 H) 5 58
0 and 16.0 Hz, 1H); 7.10-(d, J =

EI?H NME’G(‘{QO MHz QMSﬂ«Sle)ﬂzﬁ,(pgmm) from, 14 3(1o, 1\73:(% gH); 2.11 (m,
215 om’2 28 6598 a2 g 515 1048 ) 2890 G 0.0
Hz{mInkBked- 89); @50 Imt)1H); 3.69 (d, J = 8.0 Hz, 1H); 3.92 (m, 1H); from

4.19 10 4.38 {m, 3H); 4.52 (broad s, 1H); 5.36 (dd, J = 7.5 and 16.0 Hz, 1H);

5.58 (dd, J = 8.0 and 16.0 Hz, 1H); 7.10 (d, J = 85 Hz, 1H); 7.36 (t, J =

75Hz, 1H); 746 (t, J = 7.5 Hz, 2H); 7.58 (broad d, J = 8.5 Hz, 1H); 7.62

(broad s, 1H); 7.69 (d, J = 7.5 Hz, 2H); 8.02 (d, J = 8.0 Hz, 1H); 8.92 (s, 1H).

Ex6: (2R,3R,4S,5R,6 E)-7-cyclopentyl-3,4,5-trihydroxy-2-methoxy-N-[(35-
1-methyl-2-ox0-2,3,4,5-tetrahydro-1H-1-benzazepin-3-yllhept-6-enamide

Step 1: Preparation of tert-butyl [(35)-1-methyl-2-0x0-2,3,4,5-tetrahydro-1H-
1-benzazepin-3-yljcarbamate (7a)



-

Ex6:

(2R, 3R, 4S,5R, 6E) - 7-cycl opent yl - 3, 4, 5-tri hydroxy-2-neth
oxy-N-[(3S- 1-nethyl-2-0x0-2,3,4,5-tetrahydro-1

H 1- benzazepin-3-yl ] hept-6-enamde OH Q o OH CH O 20

Ex5 Ste 1: Prepar ation of tent-butyl

[(é@P— 9? 2-0Xx0-2,3,4,5- tet_,éahydro-ll—l- PCT/FR2007/000866
1- benzazepi n-3-yl ] carbamate 7a) "Z2a 7a WD 2007/ 135293

PCT/ FR2007/ 000866 33 0.898 ng of sodi um hydride in
SuSpEItsinog ait scﬁﬂﬂmi hy@rildie i Zuspensioh) ai 0% rin raild(@244 mmol) is

at , AT, t bot t med fl
2 ifFadsbEnal ATado %500 MR bt R iore T ad Wil sfiring and under
26Q T 2 T.

%.n &' énstﬁﬁpﬁgﬂﬂ%& %"'ﬂ‘i“%“?h@g t%en @S%Dghr%é}ga 62 g of 2a
2. 4éfm5|orlbet'l'h¢|medldmdes stireechttd ddh anbdher @.828 g26&4 mmol) of
5 or B RS rd s Ti%, Bedit  def s “Svelpignt."Soo mi of
ThEtopgasic aaaaaeam@ 1He | aitephASSY wddeeioantih 500 mi of

t hen evgporated to dryness. 6. g of crude product
ar waier dihecarganic phase mdﬁedgwgngaaz;,aﬂlte;emam then evaporated

or SFBiRs; 5% 8 ol e prdfi 305 b o Srarhicpepty on o

SObIh@h dﬂrﬁlo?@t msmeg eMbaﬂBép&HefE@Ad': alay an2BHOAc Hradient: 10 to

(Jc O—q Step 2: Preparation of
10(3§;M?) Qrﬁ'?n@ﬂflpfﬁﬁqﬁ'/l_](“@“ﬂ lti)saweamtamedm 15
hyd hl ori d La) O OYN,.. HN HC
o VPP BT T (16 00 mol)

of 7a (15.01 nmmol) are taken up in a

250 gl -204uB d/- k@Et(crmmehaﬁg/oamdwl MdOHRl of a solution
of hydrochl oric acid in dioxane (4M are added. The
Step 2: Preparation of (35)-3-amino-1-methyl-1,3,4,5-tetrahydro-2+-

15  1-benzazepin-2-one hydrochloride (8a)

XY% %

4.36 g of 7a (15.01 mmol) are taken up in a 250 ml round-bottomed flask and
110 ml of a solution of hydrochloric acid in dioxane (4M) are added. The
mixture is stirred for 4 h at AT under argon. After the solvent has been
20 evaporated off, the solid is disintegrated with 25 ml of isopropyl ether, and
filter-dried over sintered glass. After drying, 3.1 g of amine 8a in hydrochloride
form are obtained, which amine is used directly for the following step.
Mp = 221.7 +/- 1°C
[o)p: -257.1 +/- 2.8 (c = 2.696 mg/0.5 ml MeOH).
25
Step 3: Preparation of (2R,3R,4S,5R,6E)-7-cyclopentyl-3,4,5-trinydroxy-
2-methoxy-N-[(35)-1-methyl-2-0x0-2,3,4,5-tetrahydro-1H-1-benzazepin-
3-yilhept-6-enamide (Ex6)



m xture is stirred for 4 h at AT under argon. After

the sol vent has been 20 evaporated off, the solid is

di sintegrated with 25 m of isopropyl ether, and
filter-dried over sintered glass. After drying, 3. 1 g

of am ne 8a in hydrochl oride form are obtai ned,

amWe 2007136893 i rectly for the f gl | owi ng st ep. PCT/FR2007/000866
Mp=221.7+/-1C [al D. -257.1 +1- 8(0-2696 ng/ 0.5

m MeOH). 25 Step 3: Preparation of

(2R 3R 4S,5 ) - 7-cycl opent yl -3, 4, 5-&ri hydr oxy-

2- met hoxy- N ) t hyl wn2 0- 2, 45- Lety7ahydro- 1
H 1- benzazepi n- hept - e_(Ex§) 0,
2007/ 135293 PCT/ RR2Y07/000 6 I O OHs 3 (\=b

=1l HOHO/ U Hi2 $ Exg 100 ng of 19 g&O.
mmol b 88. 42 of 8a (0.39 mml and 162 ng of sodium
2- 4PRyNG &% 18dE13S MonaB g of 8a (0.3P ramonigndy§@2 mg of sodium

S“EC@( l'h‘é?!a%o 18 @Ogé“ﬁ%oll) |Ht§’0%V\BF%FFnaFéI‘_%Ec%e‘%stn§bly introduced

ag |ta on an €f~ an argon ‘at nosphere

aglntata Wheatomatu’ﬂeawmlﬂﬂ agfitatidn faovd BAder a’ﬁhargcrmatmosphere The
ness...The c

sl bomaptialiedn S AT 1or24R, Fdigeaciar TSttt is arecty

el
| FBOBEYS) L D Rl PO 1, g cavic
vafaz( §O@Iuadt, EIOVRD: dayl, 63 tmpof expected( prodeij Ex6r (white solid) are
1, 4% todl 73 (m 6H; 203 (m 1H; 220 (m 1 H);
t from2.60 to 2.75 (m 2H): 3.21 (s,

3HES nﬁ/lzo.rm&m_ﬁo 3.35 (mmasked, 1H); 3.30 (s, 3H);
348(m1l—|);366(d J =80Hz, 1H; 3.90 (m 1

10 H) THAMR (590 WH2, DMSOadg)nd(pr)); 14215(&1,(2]-]); from ©401tHE. 73 (M, 6H);

15
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3 2og & ' Faogmetir 23 48 Paraedyszrsim 2 B2 o, on
from 3.25 to 3.35 (m masked, 1H); 3.30 (s, 3H); 3.48 (m, 1H); 3.66 (d, J = 8.0 Hz,
1H); 3.91 (m, 1H); 4.20 (m, 1H); 4.29 (m, 2H); 4.53 (d, J = 4.0 Hz, 1H); 5.35 (dd, J =
7.5 and 16.0 Hz, 1H); 5.57 (dd, J = 8.5 and 16.0 Hz, 1H}; 7.23 (m, 1H); 7.31 (d, J =
7.5 Hz, 1H); 7.39 (m, 2H); 8.04 (d, J = 8.0 Hz, 1H).

Biological activity of the products prepared:

On the day the application was filed, it was measured that the CaCQ»-TC7 of
the product of Example 4a (Papp single point = 48.107 cm.sec™) is better
than that of the product of Example 22a (Papp single point = 6.107 cm.sec™)
described in patent application WO 2006/056696.

The antiproliferative activity of the products of the examples of Table 1 was
determined by measuring the inhibition of the cell proliferation of HCT116
cells. The cells are seeded into a cell culture medium at a concentration of
10 000 cells per well, in 0.17 ml of medium, and 20 ul of test product, at
various concentrations and 10 gl of thymidine [methyl-14C] (100 #Ci/ml —
specific activity 47.90 mCi/mmol; NEN Technologies reference NEC568 batch
3550-001) are added and the cells are then incubated at 37°C and.5% CO..

Medium used for the HCT116 cell culture: DMEM medium, 2 mM L-glutamine,



15 7.5 Hz, 1 H; 7.39 (m 2H); 8.04 (d, J =8.0 Hz, 1
H). Biological activity of the products prepared: On
the day the application was filed, it was nmeasured
that the CaCO2-TC7 of the product of Exanple 4a (Papp
single point = 48.10"" cmsec') is better than_that
of '8} 3of Exanpl e 22a (rFé%pp single poi%@TERzoo-”oOOS“
6.10"" cmsec') 20 described inpatent application WO
2006/ 056696. The antiproliferative activity of the
pr @Dochsmd fpenicilliax20® luepmbstrépioneycin aad 10fet(dV) foedalbsalf serum
rm'_as_l#rin% the {nhibition of the cell proliferation of

Litg dechpplogiesthe cells are seeded into a cell
culture nmediumat a concentration of 10 000 cells per
Weldsiorl 860 hbOrd!l tRé Medinyfidingd ifdbrpbrationt $6tcAURECIn a 1450
at 25 various concentratrrons and 10 pl of thym dine
[ midicyobeta CWalle®o Toihux nliquid s peintiiatioracequritery dheggesults R are

nCi / | NEN. T | 0gi ef NE 8 t

S Sesobmrse b ca Rt Penah BLfD e ebbvattey R rileeniage growth
at i HigitdRIGEY 6P ZirstE dibtiadtirA tHeo nddre oHEHd ninisér bf cpm of the
cul ture: DVEM nedium 2 nM tﬂd?fli ut am ne, WO 2007/ 135293

PCWetiogirowocaliseB e3B! tren dividing pgrtheinumber obeppgpithe wells of

LS REYP oA S Pl 20%) o b i fhddum contaiin
| NCIOL R A (GRLEOIRL &) ¥ TOGCHR0 M crobeta Wl | ac

Trilux liquid scintillation counter. The results R are

5 expressed in cpm (counts per, mnute) and _converted
10t o Ther Heb@ agiues &g Iealsiatect usingcpayalpry 2P5t of the XLFit software

su t] 0 ’

o881 AL R LoD E0stin SRSl L8 tpe Marquarc

of atguritbin (Denaleé W SMARQUAKRDDN. Bealirdlistsd ampl Grol 11, No. 2, June,
ing 20 pl of product diluting nmedi um contai ni ng

conpri ?
1 9%°6B)et hanol (G 1% = (R - B) x 100/ C%. 10 The |C50
val ues are cal cul ated using equation 205 of the XLFit
software (1 DBS conpany, UK) by nonlinear regression
anal ysis using the Marquardt algorithm (Donald W
15 MARQeAmDTducts iBotabladubave 2andGiE0 aroHCT 18\eelis2thal ismgenerally less

Lk A B G B ek, RadAVE B SRR g procuct o
g; eharahby hesantian 404 AM ah8ithexredl@. of Bdampledd aks an IC50
of 58 nM. The product of Example 2 has an [C50 of 15 nM, the product of
Example 3a has an IC50 of 32 nM, the product of Example 4 has an IC50 of

20 75 nM and the product of Example 4a has an 1C50 of 14 nM.



Exanple 1 has an 1 C50 of 14 nM and the product of
Exanple 3 has an 1C50 of 58 nM The product of
Exanple 2 has an 1 C50 of 15 nM the product of
Exanpl e 3a has an 1C50 of 32 nM the product of
le 4 has an 1C50 of 20 75 nM and the product of
AW413293an 1 C50 of 14 nM, MO 2007/ 13529BCT/FR2007/000866
PCT/ FR2007/ 000866 36 Table 1 - %(&ﬁpl e Structure Exi
FI FOHH OHOHO EX2 HM/ OHOHOEx3 OHO OH
OHOBr Ex3a OHO OH OH O Brablex4-- OHOH OHOHO
Ex4a oH0Q H

Example Structure
Ex1 F F
Ex2
Ex3
Br
Ex3a
OH OH o] &b
Ex4
I
Ex4a y
| C S ] K
N,
CH l.DH Q O




N, OH OH 0 WD 2007/ 135293 PCT/ FR2007/ 000866 37 EX5

H'" 0 HOHO EX6 OH'" 0 N. H OHOHO W

2007/ 135293 PCT/ FR20071000866 38 CLAIMS 1 Product of
formula (1) below HORZHORNERs OHOHO Rim(l)

I n which: 3§(2) iI's independently selected fromt

gr 0N YRR of (C -Cl2)alky, (C2-Cl2)al RGW{ERZOOWOOOSGG
(C2-C, 2)al kynyl, cycloal kyl, het'erocyclyl, aryl,

het er oaryl cycl oal kyl (C -Cl2)al kyl, cycl oaI Kyl (C2-

C12) a] kenyl , cycl oal kyl (C2- C12) al kynyl,

het erjocycl Bx6C - C12) al ,

het erjocycl yl (C2- C12) al k
het erpcycl yl (C2- C12) al kyny
aryl (IC2- C12) al kenyl, aryl (Ge- &1 y
heterjoaryl (C, - C12) al kyl , heteroaryl (C2 ) al kgnyl ,

het erfparyl - (C2-C12) al kynyl, the aryl @» of |[each R1
bei ng optionally ¢$ubstituted with one or nore
hal ogens; D) RZ rsjselected fromithe group congisting

of (dl-Co6) gkeyl, L5 arylfC, -Co6)al kyl,
het erjoaryl (C, - C6) al| kyl , : orh ’er o ryI
(C1- @6) al kyl t hi o{ ClL- C8) al ky! 1,
di (Cl- C5) al kyl ami np(C, - C6) al &ylé o




aryl oxy(C, -C6) al kyl, (Cl1-C6)al koxy(Cl-C6) alkyl; c) R3
is selected fromthe group consisting of H COQ(R5),

CONH( R5),

CO(R5), O(R5) and R5; 20 d) R4 is

i ndependently selected fromthe group consisting of H,

F, d, Br,
NHODOR207/

N(R5) 2, NO2, CON, R5), CON(RS
)R5), OCONH( R%jqq)Rs) am(j R)5 PGT/RR2007/000866

two substituents R4, attached tod 2 adj acent carbons
of the phenyl, together forma ring selected froma

cycl oal kyl

het erocyclyl, aryl or heteroaryl,

optionally 25 substituted WCLAIMS or nore R4; WO
2007/ 135293 39 PCT/ FR2007/ 000866 e) m has the val ue

o0, 1, 2,

I s independently selected from

a doubl é?rOGf-‘ch%frfBB%?H‘gn@ bRIP¥et rons, H,~ (Cl-C12)al kyl,
(CZ Cl2) al kenyl, (C2-C12)al kynyl, hal o(Cl-C12)al kyl,
aryl (Cl1-C12) al kyI et eopar yl (€l- C12) al kyl, 5

het er oaryl aryl %Cl CE2) al kyI E ary| ¢
in .
t gone(subsj RJ%gel &ct ed

cycl oal kyl ,
substltuted W th gﬁ

from CH, hal ogen, %Cl ) al kyl
aryl (C1- C4)al kyl, aryl, heteroary
het er oaryl ,

R teroaryl and

1- C4) al kyl ,
“N(CH3)2, -NH2, OONH2, C] M- - h\ 9% -

\-/NRz I-N1 10 each of the Rz is independently
sel ect edWhieRt he group consisting of H COOX R5),

C(J\IH( R5) ,
5| S i nde
C4) al kyl',

CON(R5)2, COR5) and R5, in which each R5

T

i n which efChRCiHalRyl,i s (Ibi -Cas)alkenyls ubs {C4-Ch odlkynylh a cycloalkyl,

substituen

(Cl- C4) al kBS fg?‘claec ﬁ?@%l,%étgr@y U2 erl]kylécc C12)&|iy#( cytloalkyl(C»-
h I k -
pfg\e/:r ggr %’hgﬁﬁawﬁi yéy&&%l&*\@%ﬁ&% YZ',_Btﬁletbﬂﬁ:yclyl (C4-Cp)alkyl,

met hyl anbemocmlﬂcgt-ﬁﬁ)alkenﬁl ot her thahe@rocm:l:,ﬂ(Cz-Cm)afkynyl

10,

b)
15

)
20 d)
25

Froduct aceRiatig ffat @ ™ hyCRE ARG | " aWIR,-Elalkynyl,

i s sel ectefl Wﬁ"

heteroaryl(Cy-Ciz)alkyl,  heteroaryl(C.-Cqz)alkenyl,  heteroaryl-
(Co-Cq2)alkynyl, the aryl group of each R; being optionally
substituted with one or more halogens;

R, is selected from the group consisting of (C4-Ce)alkyl,
aryl(C+-Cg)alkyl, heteroaryl(C,-Cg)alkyl, aryl, heteroaryl,
(C4-Cs)alkylthio(C+-Cg)alkyl, di(C1-Cs)alkylamino(C+-Ceg)alkyl,
aryloxy(C-Ce)alkyl, (C1-Ce)alkoxy(C1-Cs) alkyl; |

Ra is selected from the group consisting of H, COO(Rs), CONH(Rs),
CO(Rs), O(H5) and Rs;

R4 is independently selected from the group consisting of H, F, Cl,
Br, N(Rs)2, NOz, CN, COO(Rs), CON{Rs)2, NHCO(Rs), NHCOO(Rs),
OCONH(Rs), O(Rs) and Rs, or else two substituents R, attached to
2 adjacent carbons of the phenyl, together form a ring selected
from a cycloalkyl, heterocyclyl, aryl or heteroaryl, optionally
substituted with one or more R,



-C(R5)=C(R7) (RB) in which R6, R7 and R8 are

i ndependently selected fromH, (Cl-C6)alkyl,

cycl oal kyl, heterocyclyl, aryl and heteroaryl. 3.

Product according to Caim2, characterized | n that Rl

is selected from (E) CH:CI—I-CH(CI—B)(CZHS) 12

- CWORMH(1G8393 and (E) 25 - CHegH O(CH3) 3. 4. FEFRRRA07/000866

according to Caim 2, characterl3 ed inthat Rl is
selected from (E) -C(CH3)=CH CH(CH3) (C2H5), (E)

- C( CH3) =PHrChi<CHiR) valae @, (ER, $¥9r2007/ 135293
PCT/ FR2007/ 000866 40 - C( CH3) CH-C(CH3) 3. 5. Product

- hat Mo & iadRge dentyprestanded aieht f ngoubiekng! dpnbonding
f d

?ndepzlmrjrgnté\ )E/:ﬂ’(sjg g{p.g(rja %E@gﬁw&n ﬁ'ﬁ‘flb ﬁg@lkeﬁ}" S (Cx-Ciz)alkynyl,

(3,5-difl ubalo(CpﬁIefjgalk)yhet hyaryl{ CeGaz) a‘!kyl Pr odbeteroary!(C1 -Cqo)alkyl,

S’ that RaheieBoRy iy GrGaaloR arvh derroBBl it Siriakyt, in which

Caims 1 teadh H{‘%a&ﬁtﬁfdaﬁl?dsu}ﬁ‘sﬂtﬁ@ﬁ Rithi &t Iéﬁst one substituent
i ndependently selected from F, O, Br, phe

n
pyri di nyl . s@ectadoér@m QUbc dradogr,t (Cafy)adnh 6% '@4)}'@“‘@% aryl(C+-

accor di ng coouY) B deeRaricCotel nelgrgabAr o, -NHe

in that |tco|\ﬁ-|§el ected from 15 N[1

- (3, 5-di fluorobenzyl) - 2-o0xo0-2, 3, 4, 5 tetrahydro-1 H1

- benzazepin- 3-yl]- ((B)- (2

R, 3R, 4S, 5R),- 3, A 5\t ri hydr gky-R- net hoxy- 8 i met hyl @fon~
- 6- enamde—-IN-[l(BrethYI—- - OX(N2R3, 4, $—t tr hydrb“‘“bl

1o 1 -benzazepi w32yl |- ((EM—2R 3 R 4S,5
R) -3, 4, 5-tri hydroxy- 2- net hoxy- 8, 8-di net hyl non 20

E|_ ‘f”ﬁg‘nggzwmggﬁg %i@g%&(p%@%%ﬂﬁ&é@%téd tfr%trrl1r ?hey group con3|stlng

R) -3, 4, 5-t5i by de@e(Rey, "BONMIR-S BONMERINYEOMR;) and Rs, in which

each Rs is independently selected from (Ci-Cyalkyl, halo(Ci-

Caalkyl, aryl{Cy-Cy)alkyl and heteroaryI(C1-C4)élkyl, in which each

15 Rs is optionally substituted with a substituent selected from OH,

halogen, (Ci-Cyalkyl, (Cy-Csalkoxy, aryl(Ci-Caslalkyl, aryi,
hetercaryl(C4-Cs)alkyl and heteroaryl;

with the proviso that, when R, is (E) -CH=CH-C(CH3)s, Rz is methyl
and Rj is H, then m is other than 0.

20 2. Product according to Claim 1, characterized in that R, is selected from
-C(Re)=C(R7)(Rg) in which Rg, Ry and Rg are independently selected
from H, (C1-Cs)alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl.

3. Product according to Claim 2, characterized in that R, is selected from
(E) -CH=CH-CH(CH3)(C:Hs}, (E) -CH=CH-CH(CH3); and (E)
25 -CH=CH-C(CHa)s.

4, Product according to Claim 2, characterized in that R, is selected from
(E) -C(CH3)=CH-CH(CH3)}(CzHs), (E)} -C(CH3)=CH-CH(CHs)> and (E)



5

15

20

25

6- enam de; N-((3S)-7-phenyl-2-o0x0-2, 3,4,5-tetrahydro-1

H 1- benzazepin-3-yl)-(E)- 25

(2R 3R, 4S,5R) -3, 4, 5-tri hydr oxy- 2- net hoxy- 8, 8-di net hyl n

on- 6-enamide. 11. Product according to any one of

Clainms 1 to 9, characterized in that it 1is selecte

f r OWO 2407836291 35293 41 PCT/ |=Fe291 7/ 000866 (211‘-CT/F§14607/000866
4S, 5 R, 6 E)-7-cycl ope ntyl- 4, 5-t ri hyd

roxy-2-nmet hoxy- N[ (3 S)-

1- met hyl-g ng.—(ﬂ-m; CHx getrahydro 1
H 1- benzagcepl n- yl(] heth- 6-enamde; (2 R 3 R 4 S,

cIo e nt -3 4
XN ?(r@ capoprdng to. o Sibins Y Gy aRiEban tnat m,
H 1- benza ﬂ 3-yl ] hept- 6- enan1de 12. Product
accordlng to any one of the preceding clains,
characterized in that it is: 10 a) in nonchi r al form
or 6.b) iRroducieadoordiogrtp any e ohChimsrintaehyr ¢haradterized in that Rs
st er eoi soner,

cnant | ofrndepdtidert, aledied BrEoa: Gy, Sidlih req, @iuore:

13. MediphaR®eBinet i erized in that it conprises a
pr oduct p@f n‘?grw@@(?)% according to any one of C ains

1to 12, or an addition salt of this product with a

phdr mac &reduet ageosding je @@w@r@codeIadezﬁl teprehiaraeleyizad in that R;
hydr at e ; iPH. 2 sol vate of the product of formula (I).

14. Phalhmceuti cal conposition, characterized in that

it conprises a 20 product of forrrula (1) according to

ang. one vadm:taacrwrdmgdo By ane Glaipisat tm€pecharastdrized in that R, is

10 f oo Indendentls sEEctam o a Glral mesyl aud prgainyl

accept abl e excipient. 15. Use of a product according

togany @ngd@ét ddcardibg o ldtylohe bPCIHIRE 1 @?Uf:ﬁ&ﬁaléfé?lz‘éfd in that m
a medi canent t hat can be Used for preventing or 25

t reati ngs @. pat hol ogi cal condition.

10.  Product according to any one of Claims 1 to 9, characterized in that it
is selected from:
N-[1-(3,5-difluorobenzyl)-2-oxo-2,3,4,5-tetrahydro-1H-1-benzazepin-
3-yl]-((E)-(2R,3R,4S,5R)-3,4,5-trihydroxy-2-methoxy-8,8-dimethylnon-
6-enamide;

N-[1-methyl-2-0x0-2,3 4,5-tetrahydro-1H-1-benzazepin-3-yl}-({E)-
(2R,3R,48,5R)-3,4,5-trihydroxy-2-methoxy-8,8-dimethylnon-
B-enamide;
N-((3S)-7-bromo-2-0x0-2,3,4,5-tetrahydro-1H-1-benzazepin-3-yl}-(E)-
(2R,3R,4S,5R)-3,4,5-trihydroxy-2-methoxy-8,8-dimethylnon-
6-enamide;
N-((3S)-7-phenyl-2-ox0-2,3,4,5-tetrahydro-1H-1-benzazepin-3-yl)-(E)-
(2R,3R,48,5R)-3,4,5-trihydroxy-2-methoxy-8,8-dimethylnon-
g-enamide.

11.  Product according to any one of Claims 1 to 9, characterized in that it

is selected from:
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16. Use according to Caim15, characterized in that
the pathological condition is cancer. 17. Process for
preparing the products of fornula (1) according to any
one WD 2007/ 135293 PCT/ FR2007/ 000866 42 of Cains 1

to 12, or ; characterized in that a product of
f oVHQ! %00(7{13ﬁ2 30HOR2 ORRN s (R IM/K\ , in RGTAR2007/000866

Rl, R2, R3, R4 and mare as de |1ned above, is

subjected to a hydrolysis so as to obtain a product

of for miPR,IRHASBRBE))7-cicldBentit- slee&tnliymrow epaethuxy-N-[(3S)-
according to Claim1l7, a product of

accor di Hgmedhdireox-28 4idnietrahygror3H- B‘E’e Fagepln)S-yl]hept-

h t t hat duct of f | Il ~Ra

roN N (RSTRDI) |15 whi ch e RaCand m are s defineq
above, i(BRr32dS:5R EE)H -aygopenigl3 df S-trimycindxy-Riragthaky-19-[(3S)-
R ."OR. (I 0 0 10.in which R R2 .

def i ned %é@%é;prwvs;é&#'&»-@y{a%wﬁr% %?ﬂ'&?&&?aa%‘?ep'ﬁ%’r')ﬁllh%n"

(1) . 1%.cfamerss for preparing a product of formula
(I') according to any one of Cdains 1 to 12, or (I"),

characterized in that a product of formula (I11): H?2
N(RAMR (I11)

12.  Product according to any one of the preceding claims, characterized in
that it is:
a) in nonchiral form, or
b) in racemic form, or
¢) in aform enriched in a stereoisomer, or

d) in aform enriched in an enantiomer,;
and in that it is optionally salified.

13. Medicament, characterized in that it comprises a product of formula (I}
according to any one of Claims 1 to 12, or an addition salt of this
product with a pharmaceutically acceptable acid, or alternatively a
hydrate or a solvate of the product of formula (1).

14. Pharmaceutical composition, characterized in that it comprises a
product of formula (1) according to any one of Claims 1 to 12, or a
pharmaceutically acceptable salt, a hydrate or a solvate of this product,
and also at least one pharmaceutically acceptable excipient.

15. Use of a product according to any one of Claims 1 to 12, for the
manufacture of a medicament that can be used for preventing or

treating a pathological condition.

16. Use according to Claim 15, characterized in that the pathological

condition is cancer.

17.  Process for preparing the products of formula (1) according to any one



10

15

, 1n which R3, R4 and mare as defined 15 above, and
a product of formula (V): WO 2007/ 135293 43

PCT/ FR2007/000866 R ....OR2 OH OH (V) in which R,
and R2 are as defined above, are reacted so as to

obt.ain r t of formula (1) or (I"). 20. Proces
Wbr%@gﬁig’%gygaccordi ng to g:l?'ai451 19, a produc,IfC13@“‘2007/000866

formula (1) according to one of 'Clains 1 to 11, or

(1"), characterized in that a 5 product of formula

(1V): oof GClanerRto 02001 (1) ctiaraclerized R thaic R2daceokivrmula (11):

defi ned above, is subjected to a hydrolysis so as to

obtain a progyct,of fogpmula (V): 0 ROR OHOH (V) ,

in which R and ar e \as fdefi ned above 21. Process

for preg%\* MTQ, P chi A oCI?rP a product of

formula (1) 19 agcording gne+ Of q||gi|rrslto 12, or

(r), chara rlzedin At_g/ product of fornula

(M1): 0 OR2 (M 00 i n whi,dh waichRaf2, Rs, R4 and

S AR ok i o

product of formula (1) or (I').

18.  Process for preparing, according to Claim 17, a product of formula (1)
according to one of Claims 1 to 12, or (I'), characterized in that a
product of formula (llI):

HN (R,ym

(N
, in which Rs, R4 and m are as defined

above, is reacted with a product of formula (IV):

x ' , in which Ry and Ry are as defined above, so as
to obtain a product of formula (li).

19.  Process for preparing a product of formula (I) according to any one of
Claims 1 10 12, or (I}, characterized in that a product of formula (lll):

H N (R,m

(iny
., in which Rj3, R4 and m are as defined

above, and a product of formula (V):



OH off , in which R2 is as defined above, which is 15
subjected to a netathesis in order to obtain a product
of formula (V): WD 2007/ 135293 PCT/ FR2007/ 000866 44
OR.., OR HMH Mfor which R is -CHHCH R, and R,
'S 1- | kyl, cycl oal kyl, heterocyclyl,
het‘gpoéiﬁwﬁg&&p. 22. Process fgg prepari ng, %WQWOMS“
to daim?2l1l, a product of forrmula (I) according to
one of clains 1 to 12, or (I"), characterized in that
a 5 product offformula (M1): 0 ORx (M 1) ouo in
which R2 is & defi ned above, is obtained by double
dehydr atA eg-6f_4" Btoduct of fornula (MI11): 0O HO OH "

OR, (M) ioxGin whidh R2 is defined above. 23.
Pr Odl(JCt S znfOH;(oorlerul a I(| "y 'ﬁﬁlsﬁl(?ﬁf& ggtli pﬁ%@\éi ﬂefé%q Apove, are

< (B reaeld g e PRARR oFfortR®) SFKIT T 1

0. 24. Products of formula (l11), characterized in
t h&0. R3 Rreceds faetprgpaning, gasosdingftouGlaiphkhya predusiiof formula (1)

The val G6oBINg T 6oE B Edlmd of G T nBE F s pffideg in that

51s H 1pradebt®f feyndlagiweal ue 0. 25. Products of

10

15

formulae (1V) and (V), characterized in that R2 is
methyl and R is -(E) -CH=CH C5H9. 26. Products of
forrrula(VI),o aracterized in that R2 is methyl.

R ; - w11l ORR
' (v)

o b
x , in which Ry and R, are as defined above, is

subjected to a hydrolysis so as to obtain a product of formula (V):

s}
R 1\/5"” oR,
: H (V)

oH oM , in which Ry and R; are as defined above.

21. Process for preparing, according to Claim 19, a product of formula (1)
according to one of Claims 1 to 12, or (I'), characterized in that a
product of formula (VII): |

x , in which R is as defined above, is subjected to

a hydrolysis in order to obtain a product of formula (VI):

(Vi)
OH  OH , in which Rz is as defined above, which is

subjected to a metathesis in order to obtain a product of formula (V):



WO 2007/135293 PCT/FR2007/000866

44
o]
H : H o OR:

i v
OH OH , for which Ry is -CH=CH-Ry and R’y is a
(Cy-Ce)alkyl, cycloalkyl, heterocyclyl, aryl or heteroaryl group.

22,  Process for preparing, according to Claim 21, a product of formula (l)
according to one of claims 1 to 12, or (I'), characterized in that a

5 product of formula (VII):
O
“\/g'mm2
°><° (V1)
, in which Rz is as defined above, is obtained by

double dehydration of a product of formula (VII):

oH 4
o

"MOR,

O™ % Y (Vi)
C Q .

x , in which Rz is as defined above.

23.  Products of formula (I} and (Il) as defined in Claims 17 to 22, with the
10 exception of those for which Ry is (E) -CH=CH-C(CHa)s, Rz is methyl,
RiisHand mis 0.

24. Products of formula (lll), characterized in that Rz is H, methyl or
(3,5-difluorophenyl)methyl and R, is a bromine atom or a phenyl or
else m has the value 0, with the exception of those for which Rs is H

15 and m has the value 0.

25.  Products of formulae (IV) and (V), characterized in that Ry is methyl
and Ry is -(E) -CH=CH-CsHs.

26. Products of formula (VI), characterized in that R, is methyl.



