WD 2006/ 056696 1 PCT/ FR2005/ 002932 2- ALKOXY- 3, 4, 5- TRI HYDROXY- ALKYLAM DES,
PREPARATI ON THEREOF, COMPOSI TI ONS CONTAI NI NG THEM AND USE THERECF 5 The
present invention relates especially to 2-al koxy-

3,4,5-tri hydroxy-al kyl am des, to their preparation, to conpositions
containing themand to their use as nedicinal products. Mre particularly,
and according to a first aspect, the invention relates to 2-al koxy-3,4,5
10 tri hydroxy-al kyl am hat are useful, as antica t

2- Met hoxy- 3, 4,48 i°%?89§§§éal Kyl ani des have been  doceh/FRa031002932
127, US 2001/0044433 A, 15 WO 01/85697, WD 00/29382, US 4 831 135, EP 687

673 and US 2002/128474 Al . These docunents essentially disclose analogs
and derivatives of benghrALEOXYg3n4y ar TRIMYTROKY- AL, HERES 4 rom a nari ne

sponge, Jaspis coriacea. 20 The@ﬂEsénérnﬁméﬁﬁm§Oﬁavé been described in the
Lterature: J. O0. CHpmMeidhOR8) coRkh Aing 44Bd Aipluse summildiem (2001).
66(5), 1733-41; J. ; . ; ; =9 inder et al., in J.
Med. Chem 2001, 44, 3692-9, show the activity of various bengam des. In
this studys t hee aptbesst exphahbibhatrelacepr esspweadflya té p@philkpgyest er

on the caprol actam is. [ L hRLr 1§y Vidy SR 8hnact kYi ty,
and t hat N-su%gﬁTELF?3ﬁ§§?&%ﬁ%hg%aﬁg%tanfmﬁth a ﬁefh??éhas no_effect on the

abovenent i onedFOMREELFLPYS AGAPREINHIT SHEEt a2%Dn, TPt FB& heehtf ouRl t hat
it is possibl@dieiaatappofietkictors ttharsignlérantarehticcandédng 88 activity

by modi f yi ng tpiers%Ubééﬂé&ke,nt §h£’0&ﬂ$eg¥i&lﬂerelates to 2-_—alkoxy—3 , 4,5~

10 trihydroxy-alkylamides that are useful as anticancer

agents.
2-Methoxy-3, 4,5-trihydroxy-alkylamides have been
described in Uus 6 239 127, US 2001/0044433 Al,

15 WO 01/85697, WO 00/29382, US 4 831 135, EP 687 673 and US
" 2002/128474 Al. These documents essentially disclose
analogs and derivatives of bengamide, a natural product

isolated from a marine sponge, Jaspis coriacea.

20 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.

25 Kinder et al., in J. Med. Chem. 2001, 44, 3692-2, show
the activity of various bengamides. In this study, the
authors explain that the presence of a lipophilic ester
on the caprolactam is essential for their in vitro
anticancer activity, and that N-substitution of the

30 lactam with a methyl has no effect on the abovementioned

activity.

Against all expectation, it has been found that it is
possible to obtain products with significant anticancer
35 activity by modifying the substituents borne by the
nitrogen of the caprolactam. Products with significant



nitrogen of the caprolactam Products with significant 2 anticancer
activity have al so been found by nodifying the substituents borne by the
carbon atons of the caprolactam especially by substituting the carbons
with aring. Furthernore, it has been found that it is 5 possible to
obtain products in which the caprol actam has been replaced w th anot her
het erocycle, while at the sane tinme maintaining satisfactory activity, the
substituents being otherwi se identical._,10 These products correspond to
formula (1) beloww OHOR3 HRL OJy% Pn whi ch: (i) RL is independently
selected fromthe group 15 consisting of alkyl, cycloalkyl

het er ocycl oal kyl al kyl ene, heterocycl oal kyl en y aryl -
al kyl', heteroa?rfieﬂlwpceér?F§+?W%H?V%€9§Po§¥§?afwa‘%ﬁgg mo%é%@)z& ltEfRS) in
whi ch R4 and Eﬁﬂﬁ&ﬂtuadegendﬁﬁmby sel eched fearbdrhe grtowp cofsi sEPAg of H,

C1- C6) al kyl e s 9
,ﬁ,depenggm |yy apto1akbln b %%iégfr%}u by (&dsdB)ldogb! %h@r @aw ns(tvh.):h is

conS|st|ng ﬂ J%l N2 N- RO
RRI R3 R’ <’=R R‘lzgR' ZFenthenpreg séFe 386 t hE“Y Fonditst it ng of H,
COQ(R10), @ONH(REQAb1eCeoREBEa ik B &Juet Rl Gyhiah Whieckraprolactam has

been replaced with another heterocycle, while at the same

time maintaining satisfactory activity, the substltuents

being otherwise identical.

10 These products correspond to formula (I) below:

H
R1 N

in which:

(i) R1 ig independently selected from the group
15 consisting of alkyl, cycloalkyl, heterocycloalkyl,

alkylene, heterocycloalkylene, aryl, heterocaryl, aryl-

alkyl, hetercaralkyl, arylalkylene, heteroarylalkylene,

-C{R4)=N-O(R5), in which R4 and R5 are independently

selected from the group consisting of H, -{Cl-C6)alkyl,
20 -(Cl-Cc6)alkylarvl, -{Ccl-C6)alkylheteroaryl,

(ii) R2 is independently selected from the group

consisting of:

R’

25 - R9 is selected from the group consisting of H,
COO(R10), CONH(R10), CO(R10), O(R10} and RI10, in which



3 each RIOis independently chosen froma nonbonding electron pair, H,
-al kyl, -alkylene, -alkynyl, -halo- alkyl, -cycloalkyl, in which each R10
is optionally substituted with at | east one substituent chosen fromOH 5
hal ogen, -(d-C4)alkyl, -0-(Cl-C4)al kyl, -(dA- C4)al kylaryl, aryl,

-(Cl-A4)al kyl heteroaryl, -heteroaryl, -N(CH3)2, -NH2 and -CONH2, N N O N
N-Rz -NC] and each of the Rz is independently selected fromthe group 10
consisting of H COQ(R O, CONH(R10), R10) and RIO in which each R10 is

i ndependently chosen from-(Cl-C4)- al kyl', -(Cl-C4) hal oal kyl ,

-(C1-A)al kylaryl and (Cl-C4)al kyl heteroaryl, in which each R10-is

optionally substituted with a substj tngnt cgosen fg om OH, %ngg&in 15

-(d - C4) al kyl sach (B0 C4iql idndepsn@enEdya) kHPEFY I Eogfy 2 9

-(((j:l - C4) al kyl etereanylpaand -het eradanyll,; anbRenk, R-2lkmy1R 3-heéo-

i ndependent |y osen f or Jmy, t heg1d orid abengndiih RO, a
a%%gﬁ ##%Eé%#ﬁ?qdngn whT %g%k g b L1

5- to 20 7-nE réd a aronmati c rlng, cont ai ni g%gfromo o 3

het er oat os | FabsEAEREEE ywEHb S Yeagh onessURgENeTG (5P Fgorge?lte[’ct ed
fromthe gsoumagesshsti ng -afc1—€@)alke)al kyl ~0-(CL-CB)al sl .aryl , —(Cl-
-(Cl-Co) al kyl hgtierQaryl , 25ar-,;3; Y (NQL§LeR) Yhet s:¥athAl KYheRRroaryl,

- het er oar yl al Kyl ene: I's pre 'era&oci y chosen fromthe heterocycles of
general for nuiN4CHE)2) bEHpVvRRY ~CONKRO

—N O —N N—Rz —N —N
; and

ecach of the Rz is independently selected from the group
10 consisting of H, COO(R10), CONH(R10), CO(R1O0) and R10, in

which each R10 is independently chosen from -(Cl-C4)-

alkyl, -{Cl-C4)halecalkyl, -{Cl-C4)alkylaryl and

- (C1-C4)alkylheteroaryl, in which each R10 is optionally

substituted with a substituent chosen from OH, halogen,
15 -(Cl-C4)alkyl, -0-(Cl-C4)alkyl, -{Cl-C4)alkylaryl, aryl,

- (C1-C4)alkylheterocaryl and -heteroaryl;

and R’;, R’z and R‘; are independently chosen from H and
R9 or may together form, along with R9, a 5- to

20 7-membered aliphatic or aromatic ring containing from 0
to 3 heteroatoms independently chosen from 0O, S and N.

(iii) R3 is selected from the group consisting of -(Cl-
Cé)alkyl, -{Cl-C6)alkylaryl, - (C1-C6)alkylheteroaryl,
25 -aryl, -heterocaryl, -arylalkylene, -hetercarylalkylene.

R2 is preferably chosen from the heterocycles of general

formula (II} below:



(R)m (1)

X )(CY)t in which: - RO is selected fromthe group consisting
of H 5 COQ(R10), CONH(R10), COR 0), R 0) and R10; - X is chosen from
CH2, 0, S, SO 502, NO and N(Ry) in which Ry is independently selected

fromthe group consisting of R9; 10 - Cy is (i) a bond or (ii) a 5-

7-menbered al i phatic

i ndependently chosen fromO, S and N, 15 - t takes the value 0 or 1;
RB is independently selected fromthe gr@¥p consisting of H F, O,

N(RIO)2, NO2, CN, COQ(R10), CONH(R10),
value 0, 1, 2,

nonbondi ng
-al kyl aryl,

and -cycl oal kyl, in which each, Rl
one substituent chosen from GH,
-(Cl-A)al kylaryl, aryl, -(d-C¢4)
-NH2, -CONH2, 5 N/- ;-NO "~ N
i ndependently selected fromthe gr

10

15

20

25

20 3 or 4; - each R10 is independently chosen froma
electron pair, H -alkyl, -alkylene, -alkynyl, -halo- alkyl,
-al kyl heteroaryl, -al k@l arylhetero 25 aryl, -aryl, -heteroaryl

|s tlonally substltuted with at

K%dWyl heteroaryl - N(CH3) 2,
c&ﬁ | and each of the Rz is

- R9 is selected from the group consisting of H,
COO(R10), CONH(R10), CO(R10), O(R10) and R10;

in which:

- X is chosen from CH,, O, S, SO, S0, NO and N(Ry) in
which Ry is independently selected from the group

consisting of R9;

- Cy is (i) a bond or (ii) a 5- to 7-membered aliphatic
or aromatic ring containing from 0 to 3 heteroatoms

independently chosen from O, S and N;

- £ takes the value 0 or 1;

- each RB is independently selected from the group
consisting of H, F, Cl, Br, N(R1l0)z, NOz, CN, COO(R10),
CONH(R10), O(R10) and R10, and m takes the value 0, 1, 2,
3 or 4;

- each R10 is independently chosen from a noannding
electron pair, H, -alkyl, -alkylene, -alkynyl, -halo-
alkyl, -alkylaryl, -alkylheterocaryl, -alkylarylhetero-
aryl, -aryl, -heteroaryl and -cycloalkyl, in which each
R10 is optionally substituted with at least one
substituent <chesen from OH, halogen, -{Cl-C4)alkyl,
-0-{Cl-C4)alkyl, -{Cl-C4j)alkylaryl, aryl, -(C1l-C4)-
alkylheterocaryl, -heterocaryl, ~N{(CH3):, -NH;, -CONH3, .

or aromatic ring containing fromO to 3 heteroatons

RO and R10, and mtakes the

| o -(Cl-C4)al kyl, -0-(Cl:C4)alkyl,



consisting of H COQ(RL0), CONH(R10), COQR O, and RRO in which each R10
i s independently chosen from5 -(Cl-C4)al kyl, -(Cl-C4)hal oal kyl, '
-(d-A)alkylaryl and -(d-C4)al kyl heteroaryl, in which each RIOis
optionally substituted with a -substituent chosen from OH, hal ogen,
-(Ad-A)alkyl, -O(C1-C4)alkyl, -(Cl-C4)al kylaryl, aryl,

-(Cl-A4)al kyl heteroaryl and -heteroaryl; 10 with the proviso that: 1) when
R3 is methyl and when Rl is CH:C(R4)(R5),5 with R4 =Hand R = C1-C4

al kyl, then R is not: O NRx 4 R6 15 in which Rx is chosen fromH,

al kyl, cycloal kyl and acyl, and in which R6 is chosen fromH, OH OCO G
OCOGOG alkyl, with G chosen from al kyl, al kylene, aryl and heteroaryl;
20 2) when R2 is: /.O_)NN/chml is not: 6 ~(i) 3,3-di hyl but enyl ,
(ii) _3-rrethy|bq:[_;§‘-en . 53) fwhem R3j s n‘e_t_Xis:....-_ p-, t is 0, and Rl
is -CH=CH C (CH3)\ 3, sthen RO\ s pot “(CH2) - phepy! , -{CHR)- pyridine or
-(C1-Co) al kyl - OH; ' . and

each of the Rz is independently selected from the group
consisting of H, COO(R10), CONH(R10), CO(R10}, and R10,
in which each R10 1is independently chosen from
5 -(Cl-c4}alkyl, -(Cl-C4)halocalkyl, -{Cl1-C4)alkvlaryl and
-(C1-C4)alkylhetercaryl, in which each R10 is optionally
substituted with a substituent chosen from OH, halogen,
-(C1-C4)alkyl, -0-(Cl-C4)alkyl, -(Cl-C4)alkylaryl, aryl,
-(C1-C4)alkylhetercaryl and -heteroaryl;
10
with the proviso that:

1) when R3 is methyl and when Rl is CH=C(R4} (R5), with
R4 = H and R5 = Cl1-C4 alkyl, then R2 is not:
O

R6
15 .
in which Rx is chosen from H, alkyl, cycloalkyl and acyl,

and in which R6 is chosen from H, OH, 0CO-G, 0CO-G-0O-G-
alkyl, with G chosen from. alkyl, alkylene, aryl and
. heteroaryl;
20
2) when R2 is:

, then R1 is not:



4) when R3 is nmethyl, Xis -CH2-, t is O, and RO is H 10 then Rl is not

- CH=CH phenyl, -CH=CH cycl ohexane, -CH=CH al kyl, -cycl opropane-C (CH3) 3,
-phenyl -C (CH3) 3, -CH2-CH2- C(CH3)3, -C(CH3)=CH C(CH3)3 or -cycl ohexene.
Advant ageously, R1L may be chosen from-CH=C(R |)(R12), -CH=N-QR4),
-CH=N(R4); in which Rl and R12 are 15 independently selected fromH and
(Cl-Co)alkyl; and R2 may be a lactam Mre particularly, RL is -CH=C(R11l)
(R12), in which RI11 is Hand R12 is (O - _C6)al kyl. Very preferentially, Rl
is chosen from (E) -CH=CH CH(CH3) (CZHS?(E) -CH=CH CH(CH3) 2 and (E)
-CH=CH 20 C(CH3)3 A preferred substituent R3 is a methyl. O her products
in accordance with the present |nv tion. 25 are characterized in that Ri
is chosen from CI-(&@:( 1:)'(4'%1‘3 hyl EP&R4) and -CH=N(R4); in which R11
and R12 are independently selected fromH and (C.-C6)alkyl; and in that R2
is a lactamof gen 3f I_h L low. 7 0. ,R9 N (R,)r (Rs,)q
Ql) Rsz Rya in %QL ﬁ%ﬁylgmgtelle%?gg fromthe group consi stl ng of H 5
OOQ(R10), CONH(R10), CQ(R10), R10, in which each RLO is independently
chosen from - (3G1- CéhahkRB, ikalmesanedt,edk (k- €a)ad kyt , is( Cl- @dalRdy| &9yl ,

- (Cl- CA)alkylh%%EEﬁ—C(CHﬂg, then RY9 is not -({(CH;)-phenyl, -(CHz)-
pyridine or -(Cl-Cé6)alkyl-OH; '

4) when R3 is methyl, X is ~CHs-, t is 0, and R9 is H,

10 then R1 is not -CH=CH-phenyl, -CH=CH-cyclohexane, -CH=CH-
alkyl, -cyclopropane-C(CHs}s, -phenyl-C(CH3)3, -CHz-CHz-
C(CH3)s, —-C{CH;)=CH-C{(CHj); or;—cyclohexene.

advantageously, Rl may be chosen from -CH=C{R11) (R12),

-CH=N-O{R4), -CH=N(R4) ; in which R11 and R1l2 are
15 independently selected from H and (C1-C6)alkyl; and R2
may be a lactam. More particularly, R1 is

-CH=C(R11) (R12), in which R11 is H and R12 is (Cl-

c6)alkyl. Very preferentially, Rl is chosen from (E)

-CH=CH-CH (CH;) (C;Hs), (E) -CH=CH-CH(CH;); and (E) -CH=CH-
20 C{CHi)s;.

A preferred substituent R3 is a methyl.

Other products in accordance with the present invention

25 are characterized in that R1 is chosen from
~CH=C (R11) (R12), -CH=N-O(R4) and -CH=N(R4); in which R1l
and Rl2 are independently selected from H and
(C1-C6)alkyl; and in that R2 is a lactam of general
formula {(III) below:



aryl, in which each R10 is optionally substituted with a substituent
chosen from CH, hal ogen, -(Cl-C4)al kyl, 10 -O (Cl-C4)al kyl,

-(d-A)al kylaryl, aryl, -(Cl-C4)al kyl- heteroaryl, -heteroaryl, NO ~N -Rz
;-N I Nand each of the Rz is independently selected fromthe group
consisting of H COO(R O, CONH(R10), COQ R O and R10, in 15 which each R o
i s independently chosen from -(Cl-C4)alkyl, hal ogenated -(Cl-C4)al kyl,
-(CL-&) al kyl - aryl, -(Cl-CA)aIkyI-hetergaryI, in which each R10 is
optionally substituted with a substituent chosen from OH, hal ogen,
-(G-A)al kyl, -0-(C1-C4)alkyl, -(d-c4) 20 al kylaryl, aryl,

-(Cl-A4)al kyl -heteroaryl, -heteroaryl; - R90 and R91 are each -CH2-; - ¢
and r each independently take a valudselected from 25 0, 1, 2, 3 and 4;
Cy is (i) a bond or (ii) a 5- to, - eregl aliphatic 8 or aromatic ring

containing fromO to 3 heteroatons Yy ni®pendently chosen fromO, S and N, -
t takes the value O or 1; 5 - RO Raﬂd g are ﬁﬁfh chosen fromC, CH, N,
NH, 0 and S, it being understood tfiat ﬂ one om anong R92 and R93 is
NH, O or S thent = 0. 10 A preferkedsubstituent R2 may be selected from
the group consisting of: 0 0 N (RB)m) (Re)m

in which:

- R9 is selected from the group consisting of H,
5 COO(RL0), CONH(R10), CO(R10), R10, in which each R10 is
independently chosen from -(Cl-C4}alkyl, halogenated
-(Cl-C4Yalkyl, -(C1-C4)alkylaryl, -{(Cl1-C4)alkylhetero-
aryl, in which each R10 is optionally gubstituted with a
_ substituent chosen from OH, halogen, -{(Cl-C4)alkyl,
10 -0-{Cl-C4)alkyl, -(Cl-C4)alkylaryl, aryl, -(Cl-C4ralkyl-
heterocaryl, -heteroaryl,

:‘-—N/—_\O S-N/_\N—Rz FNO I——N/—
; and

"each of the Rz is independently selected from the group
consisting of H, COC(R10}, CONH(R10), CO(R10) and R10, in
15 which each R10 is independently chosen from
-(C1-C4)alkyl, halogenated —(leC4)alkyl, -{Cl-C4)alkyl-
aryl, -(Cl-C4)alkyl-hetercaryl, in which each R10 1is
optiocnally substituted with a substituent chosen from OH,
halogen, -{Cl-C4)alkyl, -0-{Cl1-Cd)alkyl, -(Cl-C4)-

20 alkylaryl, aryl, -(Cl-C4)alkyl-heteroaryl, -hetercaryl;

- Ryp and Rg; are each ~CHz-;

- g and r each independently take a value selected from

25 0, 1, 2, 3 and 4;

- Cy is (i) a bond or (ii) a 5- to 7-membered aliphatic



Oy S (Cy)t in which R9, 0y,

H, al kene,
al kyl phenyl

,RO in which RO is an al kene or a phenyl substituted wwith 4 5 or 5

substituents independently chosen from RS ag defi | ai ot her
group of nDre‘H?ePéPW@nguB§f¥&uﬁﬂ?gaﬁﬁuﬁﬁy pe™ selgeted <5 ?ﬁtoag

rom

consi sting of :iMfiepRAdent Ny Nehdser{ ARy C, NS and N;

10

15

20

25

- t takes the value 0 or 1;

- Rg; and Rgs are each chosen from C, CH, N, NH, O and S,
it being understood that when one from among Rs: and Rgs

is NH, O or S, then t = 0.

A preferred substituent R2 may be selected from the group

consisting of:

N»RQ fRQ

(Rgm )
o VS

in which R9, Cy, t, R8 and m are as defined in claim 2.

(Rym

A more preferred substituent R2 is selected from the

group'consisting of:

N—RE —~R9
%:G/(Ra)m \KLN

in which:

- R9 is selected from the group formed by H, alkene,

-(Cl-ce)alkylphenyl, - (Cl-C6)halealkylphenyl, -(Cl-C6)-
alkylphenyl-0O-alkyl, -{Cl-C6)alkylpyridine, -(C1l-C6)-
haloalkylpyridine, -(Cl-Cé)alkylnaphthyl and -(C1-C6)-

alkyl-N(CH;)», and R8 and m are as defined in claim 2.

Products in accordance with the present invention are

t, RB and mare as defined in claim2. 15 A
nore preferred substituent R2 is selected fromthe group consisting of:
"NRO NRO (Re)mS in which: 20 - RO is selected fromthe group forned by
-(d -Co) al kyl phenyl, -(d -C6) hal oal kyl phenyl, -(Cl1-C6) -
-Oal kyl, -(C1-C6)al kyl pyridine, -(Cl-C6)- hal oal kyl pyridi ne,
- (C1-C6) al kyl napht hyl and - (Cl1-C6)- al kyl-N(CH3)2, and R8 and m are as
defined in claim2. 25 Products in accordance with the present
are 9 characterized in that R2 is selected fromthe group

i nvention
consi sting of:

€ group

0



(RB)m (R8)m O NRO O (RBAmMN-RO and 10 in which: (i) mtakes the val ues
0O, 1, 2, 3 or 4;, 15 (ii) n takes the values 0, 1, 2 or 3; (iii) each of
the R8 is independently selected fromthe group consisting of H F, d,

Br, N(R10)2, NO2, COQ(R10), CONH(R O, O(R10) and R10, in which each R10
is 10 independently chosen fromH, -(Cl-C4)alkyl, hal ogenated
-(d-CA4)alkyl, -(Cil-C4)al kylaryl, -(Cl-C4)al kyl hetero- aryl, in which each
R10 is optionally substituted with a sufstituent chosen from hal ogen,
-(Cl-A)al kyl, -0-(C1L 5 A4)al kyl, -(C1-CA4)al kylaryl, aryl, -(Cl-C4)alkyl -
heteroaryl, -heteroaryl, . 1 N NNRz !-N~ N (iv) each of the RO and Ry is
i ndependent |y selected from_ the gr\(l)ml#) cqQnsi stj ng of IF Rl O% ou

CONH( R10), COFwEgpctepiznd RID, tPAtwitch 18ach’ 5% FREBpetifentf§™Rhosen
from (Cl- 4) aldotsiskahggenat ed - (Cl-C4)al kyl, -(Cl-C4)al kyl- aryl and
-(Cl-A)al kyl -heteroaryl, in which each Ois optionally substituted with
a substituent chosen from OH, hal ogen, §w(Cl-C4)al kyl, -O(d-C4)alkyl,
-(Cl-4)al kyl 15 aryl, aryl, -(Cl-Cal 8roaryl and -heteroaryl, NO
"N/ NRz NC N ’

in which R9 is an alkene or a phenyl substituted with 4
5 or 5 substituents independently chosen from R8 as defined

in claim 2.

Another group of more preferred substituents R2 may be

selected from the group consisting of:

0
A N,RQ <
; (RB)n;
o)
y _R9

o
(R8) F\«Cg

" N~Rrg

s N

,and ]
10
in which:
(i) m takes the values 0, 1, 2, 3 or 4;
15 (ii) n takes the values 0, 1, 2 or 3;

(iii) each of the R8 is independently selected from the
group consisting of H, F, Cl, Br, N(R10)2, NOz, COO(R10)},
CONH{R10}, O(R10) and R10, in which each RI10 is



and (v) each of the Rz is independently selected fromthe group
consisting of H COQ(R10), CONH(R10), CQO(R10) and R10, in which each R10
i s independently chosen from-(Cl 20 C4)al kyl, hal ogenated -(Cl-C4)al kyl,
-(d-CA)alkylaryl and -(Cl-C4)al kyl -heteroaryl, in which each R10 is
optionally substituted with a substituent chosen from OH, hal ogen,
(Cil-A)al kyl, -0-(C1-A4)al kyl, -(CL-C4)al kyl - aryl, aryl,

-(Cl-A4)al kyl -heteroaryl and -heteroaryl, 25 These substituents R2 that are
nmore preferred may be advantageously sujo%titut ed with am nes, and these
am nes my be advantageously salified. 30 Preferably, the invention
relates to the products _illustrated in tables 1 a% 2, Products . _ .
advant ageous| yiTEEPepepal¥d cROSERdITFE™ & he(Grdddit W hve MR STSRPESS o,
CH4 OH CHs 0 Cibi-afafyalikdl, N HGOL-to) ALKy rylof f ef¢lcORlkyflhegkkco H o
p off " HGL N N R 1S onl oo Cs CHLGH, 0n.0HCH B TheuBLQTUEER &

according to tH greésent "1 nvention may exist 1n’the for{pgf b§sgg

aci d- addi t i on SHistdtuspty ghesen Suepdrhaieesdr prSdrsgd alFKRL: proadéts in

accor dance swi tdutheyiinvent i @ wd)lalkylaryl, arvl, -(C1-Cc4)alkyl-
heteroaryl, -hetercaryl,

/TN . N : A
—N —N  N—Rz ;—N(j N

r

(iv) each of the RS and Ry is independently selected from
the group consisting of H, COO(R10), CONH(R10), CO(R10)
10 and R10, in which each R10 is independently chosen from
-{Cl-C4)alkyl, halogenated‘—-(Cl-C4)a1kyl, -{Cl-C4)alkyl-
aryl and -(Cl-C4)alkyl-heterocaryl, in which each R10 is
optionally substituted with a substituent chosen from OH,

halogen, -{(Cl-C4)alkyl, -0-(Cl-C4)alkyl, =(Cl-C4)alkyl-
15 aryl, aryl, -{Cl-C4)alkyl-heterocaryl and -heteroaryl,
] 4 v 4 4 A M ' + / .
N 0 E—-N N—Rz —N : ;-'N
N S . and

(v) each of the Rz is independently selected from the
group consisting of H, COO(R10), CONH(R10), CO(R10) and
R10, in which each R10 is independently chosen from -(Cl-
20 C4)alkyl, halogenated -(Cl-Cd4}alkyl, —(Cl—Cél)alkylaryl
and -(Cl-C4)alkyl-hetercaryl, in which each R10 is
optionally substituted with a substituent chosen from OH,
halogen, -(Cl-C4)alkyl, -O-(Ci-Cd)alkyl, -(C1-C4)alkyl-
aryl, aryl, -{(Cl-C4)alkyl-hetercaryl and -heterocaryl.
25 |
These sub.stituents R2 that are more preferred may be
advantageously substituted with amines, and these amines

may be advantageously salified.

30 'Preferably, the invention relates to the products
illustrated in tables 1 and 2. Products advantageously



preferentially have a pol yhydroxyl ated chai n whose absol ute conformation
isi OHO-RB H R NR2 OH OH 0 10 The products according to the invention
may be in nonchiral, or racemic, form or in a formenriched in one
stereoi sonmer, or in a formenriched in one enantioner; and may optionally
be salified. 15 A product in accordance with the invention nmay be used for
the manufacture of a nedicinal product that is useful for treating a

pat hol ogi cal condition, in particular a ., cancer. 20 The present invention
also relates to therapeutic conpositions containing a conpound accordi ng
to the invention, in conbination with an excipient that is 12

phar maceutical | y acceptabl e_ accordi to the chosen,npde__of

adni ni strat i oPYePRESPNAFHATTRI A tg‘gnﬁsﬁf‘?%#%??t%n #h%50lid or 1iquid

formor in the form of Iin§gnes. 5 Anong the solid go

be nentioned are Spowdeds, Fgel psul es and t ets. iAming th§ oral formns
that may al so Q% : N td fornms pgy " "agal ~t he acidic
medi um of the stomgch.: The glupgort g—used;for Phe $pligl f i st
especially of m neral %0 SUppor tgs- i nstance phosphates or onat es,
or organi c supports, for instance'actose, cellul oses,

; a F H o o
He W Y I N N " CM N/‘\.’/'
OH o4 0 oH OH © :
3 L : 5

The products according to the present invention may exist
in the form of bases, acid-addition salts, solvates,

S hydrates or prodrugs.

The products in accordance with the inventionr_will
preferentially have a polyhydroxylated chain whose

absclute conformation is:

10
The products according to the invention may be in

nonchiral, or racemic, form, or in a form enriched in one
stereoisomer, or in a form enriched in one enantiomer;
and may optionally be salified.

15
A product in accordance with the invention may ke used
for the manufacture of a medicinal product that is useful
for treating a pathological condition, in particular a
cancer.

20
The present invention also relates to therapeutic
compositions containing a compound acco:ding to the
invention, in combination with an excipient that is



starch or polyners. The liquid forns consist of solutions, suspensions or
di spersions. They contain as dispersive support either water or an organic
solvent 15 (ethanol, NMP or the |like) or m xtures of surfactants and '
-sol vents or of conpl exing agents and solvents. The liquid forns w ||
preferably be injectable, and, as a result, will have a fornulation that
is acceptable for 20 such a use. Acceptable routes of administration by
injection include the intravenous, intraperitoneal, intranuscular and
subcut aneous routes, the intravenous route being 25 preferred. The

adm ni stered dose of the conpounds of the invention wll| be adapted by the
practitioner depending on the route qf adninistra%%on to hhe Ratiggt and

sai d patient' PIGTCEHALERORY FRHEER RFSGAPHe ré?gpFIPﬁsenFPon may be
admi ni stered aDnedmimiasrationt uTke wpharmddmrtimatli canpeositigennsy Rfong t he

possi bl e combifatdan% bhajsgayg e dTeR! LABOLLA &2 1dposshbyl ating agents
p

and especi al ly cycl ophospham de, nel phal an, ifosfam de, chl oranbucil,
busul fan, thiotepa, predninustine, carmustin, |onustin, semustin,
st rept 0zo- 5t o@mbngdeass baziig tenmzl oninge, thEocembaké nmgntiosed are

hexanet hyl el am pl atiin Lyati.-ue ia Ugheasrel Spbahkn,
@&%Jﬁsm %{ell %@%&bg_ Lih¥e$ 2830661 ahhyngUsheasyr

carboplatin o n antibiotics especially_such as %Ie ngcin
m tonyci n and thifct PABMALSP  BAt i rsEdhupee agetes e§pEtT ab-y ?ﬁgﬁ as
vinbl astine, against the acidic medium of the stomach. The supports
" used for the solid forms consist especially of mineral
10 supports, for instance phosphates "or carbonates, or
organic supports, for instance lactose, celluloses,
starch or polymers. The liquid forms consist of
solutions, suspensions or dispersions. They contain as
dispersive support either water or an organic solwvent
15 (ethanol, NMP or the like) or mixtures of surfactants and

solvents or of complexing agents and solvents.

The liquid forms will preferably be injectable, and, as a
result, will have a formulation that 1s acceptable for

20 such a use.

Acceptable routes of administration by injectien include
the intravenous, intraperitoneal, intramuscular and

subcutaneous routes, the intravenous route being

25 preferred.

The administered dose of the compounds of the invention
will be adapted by the practitioner depending on the
route of administration to the patient and said patient’s

30 condition.

The compounds of the present invention may be
administered alone or as a mixture with other anticancer

agents. Among the possible combinations that may be

35 menticned are:



vincristine, vindesine, vinorel bine and taxoids 15 (paclitaxel and

docet axel ) anthracyclines especially such as doxorubicin, daunorubicin,

i darubicin, epirubicin, mtoxantrone and |osoxantrone 20 topoi sonerases
of groups | and Il, such as etoposide, teniposide, ansacrine, irinotecan,
t opot ecan and t onmudex fl uoropyrimdines such as 5-flurouracil, UFT and
25 floxuridine cytidine analogs such as 5-azacyti di ne, cytarabine,
genctit abi ne, 6-nercaptonurine and 6-thiogganine 30 adenosi ne anal ogs such
as pentostatin, cytarabine or fludarabi phosphate nethotrexate and
folinic acid 35 enzymes and various conpounds such as L-asparagi nase,
hydroxyurea, trans-retinoic acid, suram ne, dexrazoxane 4 m f.osti ne and -
herceptin, and® akwlesirggeridgenkfid 28fdr 6§BRFE2LY mofigsie ﬁéhigﬂgfﬁr

agents such asmenfHyRIgStiddgFanided ehlobimbuel derbwatlifees, tdridtepedr ugs
thereof . It is al30.posstbl e 10,GOUbLne 1 bhes CATPOLIHS O | Nar dpissent

i nvention withPaTa ration’treatnen .’T%ese‘ freat ments nmay be admi ni stered
si mul t aneous| yto&par atd@sarbgzigeque FEMAFPYONTHE t r RAIGTEARAPI bE Hdapt ed
by the 10 pragdtduc¥IginaceRigdéng to the patient to be treated. Definitions
The term "hal ogen" refers to an elenent chosen fromF, 15 d, Br and I.

The term"alkyl" refers to a saturated, l|inear or , ,
e platinum derivatives especially such as cisplatin,

carboplatin or oxaliplatin

10 e antibiotics especially such as bleomycin, mitomycin and

dactinomycin

e antimicrotubule agents especially such as vinblastine,
vincristine, vindesgine, vinorelbine  and taxoids

15 (paclitaxel and docetaxel)

e anthracyclines especially such as doxorubicin,
daunorubicin, idarubicin, epirubicin, mitoxantrone and
losoxantrone

20
e topoisomerases of groups I and II, such as etoposide,

teniposide, amsacrine, irinotecan, topotecan and tomudex

e fluoropyrimidines such as 5-flurouracil, UFT and

25 floxuridine

e cytidine analogs such as 5-azacytidine, cytarabine,

gemcitabine, 6-mercaptomurine and 6-thioguanine

30 e adenocsine analogs such as pentostatin, cytarabine or

fludarabine phosphate
e methotrexate and folinic acid

35 e enzymes and various compounds such as L-asparaginase,

hydroxyurea, trans-retinoic acid, suramine, dexrazoxane,



branched hydrocarbon-based substituent containing from1l1l to 12 carbon
atons. The substituents nethyl, ethyl, 20 propyl, 1-nethylethyl, butyl,
1- net hyl propyl;, 2-nethyl- propyl, 1,1-dinethylethyl, pentyl, 1-methyl butyl,
2-nmet hyl butyl, 3-methyl butyl, 1,1-dinethylpropyl, 1,2-dinethylpropyl,

2, 2-di net hyl propyl, 1-ethylpropyl, hexyl, 1-nethylpentyl, 2-nethylpentyl,
1-ethyl butyl, 25 2-ethyl butyl, 3, 3-dinethyl butyl, heptyl, 1-ethylpentyl,
octyl, nonyl, decyl, undecyl and dodecyllgre exanpl es of al kyl
substituents. The term "al kyl ene” refers™to a linear or branched 30

hydr ocar bon- based substituent containing one or nDre unsaturations and
containing from2 to 12 carbon atons The et ern , 1 neth ethyugﬂ

prop-1-enyl, pfBbfestig | and 1 -het ylat
1,2-dinethy|praﬁd£ogﬁndq Harhpaedlnethylprop | - enyl, but 35 1, 3- dlenyl

1- net hyl i denyl prop-2-enyl, Z-2-nethylbut-1,3 15 dienyl

E- 2- met hyl but - 1, 3-di enyl ,_ 2- nethyl-l-nethyllden- yl prop- 2-enyl,,

undec- | - enyl ahdeBFHERSIUE-A8ny| 29PRES exafitiies G aIE?PBE%t§%%%#V¥uenF%. 5
The term " ad kyayléhiefey fdravativaearamt pgyodrohedchéyelyibcar bon- based
substituent containing at |east two unsaturations borne by a pair of

vi ci nal carbon tons and cont n| fr 0 c
ﬁ b?%p PP ynyF i % the ut- I%%l yn I are

substituents et prop and
exanpl es of alkyﬁ§¢n%LmkﬂW3ﬂménPs wibe t%rrﬁag%%HEOHreFéﬁét@%F%i lic or
polycyclic ar eggiifertthsidyt WRNGAGOAL 8t &AW SiniDtankeouddy casdmratalons. The

bstit t henyl ' ht h- I t | 4
R

10 practitioner accordlng to the patient tc be treated.
Definitions

The term “halogen” refers to an element chosen from F,

15 Cl, Br and I.

The term “alkyl” refers to a saturated, linear or
branched hydrocarbon-based substituent containing from 1
to 12 carbon atoms. The substituents methyl, ethyl,
20 propyl, l-methylethyl, butyl, 1l-methylpropyl, 2-methyl-~
propyl, 1l,1l-dimethylethyl, pentyl, i—methylbutyl,
2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl,
1, 2-dimethylpropyl, 2,2-dimethylpropyl, l-ethylpropyl,
hexyl, l-methylpentyl, 2—methylpentyl, l-ethylbutyl,
25 2-ethylbutyl, 3,3-dimethylbutyl, heptyl, l-ethylpentyl,
octyl, nonyl, decyl, undecyl and dodecyl are examples of

alkyl substituents.

The term “alkylene” refers to a linear or branched
30 hydrocarbon-based substituent containing one or more
unsaturations, and containing from 2 to 12 carbon atoms.
The ethylenyl, 1-methylethylenyl, prop-l-enyl, prop-2-
enyl, Z-l-methylprop-l-enyl, E-l-methylprop-l-enyl, Z-
1,2-dimethylprop-l-enyl, E-1,2-dimethylprop-l-enyl, but-
35 1,3-dienyl, 1l-methylidenylprop-2-enyl, Z-2-methylbut-1,3-



15 1, 2, 3, 4-tetrahydronapht h-6-yl are exanples of aryl substituents. The
term"heteroaryl"” refers to a nonocyclic or polycyclic heteroaromatic

substituent containing from1l to 13 carbon atons and from1 to 4
het eroat ons. The 20 substituents pyrrol-Il-yl; pyrrol-2-yl;
furyl; thienyl; imdazolyl; oxazolyl; thiazolyl; isoxazolyl;
1,2,4-triazolyl; oxadiazolyl; thiadiazolyl; tetrazolyl;

pyrr ol

pyrimdyl; pyrazinyl; 1,3,5-triazinyl; ;gdolyl; benzo[ b] furyl;

benzo[ b]thienyl; 25 indazolyl; benzimda

|yl ; azai ndol yl;

I soqui nol yl ; carbazolyl; and acridyl are exanples of heteroaryl
substituents. The term "heteroatonl refers herein to. a t t
57l LRl e

di val ent at om Seemet- t FaR-Barpeloutgl -g-déenghy Mgk

-3-yl;

I sot hi azol yl ;
pyridyl;

qui nol yl ;

het er oat ons. Theptesm-«iydl, 0al kplécrefensl t 0 aadsat undeedl@)ferpeilrt i @rey
unsat ur at ed Cy%%&ﬁgﬂ%?&ﬂ?%ﬁ ?@eggs é#pgghkgent containing from3 to 12

carbon at ons. stituen

opropyl; cyclobutyl;
cycl opentenyl; cycl opent adi enyl ; cyclohexyl cycl ohexenyl ;

cycl opentyl ;
cycl oheptyl;

bi cycl o 2. 25 1] bret yteryCla1®ghylir brefet®o[ . 2] odtipkar acdanerraricheshd
perhydronaphthﬁ d éé%fBSHU%aQEdOfsuékéa%ﬂéﬁ%'k¥£n§é¢E¥ﬂdiU§Et51eJ@@ L&FIM

"heterocyclyl™ ers to a saturated or partiall atur%}ed C

hydr ocar bon- ba‘é@ﬂat%‘iﬂfsltqqsué?ﬁm@or}?lél Ai BLET G 1V3tc&nf

G dt

clic
‘and

from 1 to 4 heheroabassinBigef efabhy, 2t hetsat L2 at edrben 10 agamei. al |The
unsat ur at ed CyghﬁQE;QﬁEéE§”é%ﬂ}n9§5e%roﬁ“?s§ﬁ§Pﬁnérabiﬂ _RE1noneey ddic and

wll contain
10 1l-ynyl are examples of alkynyl substituents.

The term “aryl” refers to a monocyclic or polycyclic

aromatic substituent containing from 6

atoms. The substituents phenyl, naphth-1-y1;

to 14
naphth-2-v1;

anthracen-9-yl; 1,2,3,4-tetrahydronaphth-5-vl;

15 1,2,3,4-tetrahydronaphth-6-yl are examples of
substituents.
The term “hetercaryl” refers to a monocyclic

carbon

and

aryl

or

polycyclic'heteroaromatic substituent containing from 1
to 13 carbon . atoms and from 1 to 4 heterocatoms.

20 substituents pyrrel-1-vl: - pyrrol-2-yl;

furyil; thienyl; imidazolyl; oxazolyl;

isoxazolyl; isothiazolyl; 1,2,4-triazolyl;

thiadiazolyl; tetrazolyl; pyridyl; pyrimidyl;

The

pyrrol-3-yl;

thiazolyl;

oxadiazolyl;

pyrazinyl;

1,3,5-triazinyl; indolyl; benzol[b]furyl; benzo[blthienyl;
quinolyl;

25 indazolyl; benzimidazolyl; azaindolyl;

isoquinolyl; carbazolyl; and acridyl are

hetercaryl substituents.

The term “hetercatom* refers herein to

30 divalent atom, other than carbon. N; 0Q; S;

examples of heterocatoms.

examples

.and Se

of

an at least

are

The term “cycloalkyl” refers to a saturated or partially
substituent

unsaturated cyclic hydrocarbon-based

containing from 3 to 12 carbon atoms. The substituents



carbon atons and 1 to 3 heteroatons. The advantages of the invention wl]l

be illustrated nore 15 particularly by the foll ow ng exanpl es:

Abbrevi ations: Ac acetate; En benzyl; C degrees Celsius; cat. catalyst;

20 TLC thin-layer chronat ography; PCC preparative colum chromatography; cm
centineter; 5 chemcal shift; d doublet; dd doublet of doublets; DNF

di mret hyl f ormam de; DNSO d6 deut erated dinethyl sul foxide; dt doubl et of
triplets; eq. equivalent; ES+ - electrospray 25 (positive /negative nodes);
Et ethyl; g gram h hour; Hz hertz; 1CsO inhibition constant at 50% of
activity; iPr isopropyl; d. day; J coupling constant; LCNS liquid

chromat ography coupl ed to nmass ectrometry;. in |.tiplet: yl; ng
mlligram M—Ichf‘r‘ég Ry nﬁcﬁ?f‘f’)lf"“ﬁ)f]ér; Fygbol?ﬁrg%o%’i te??c}r?#\%t{%ﬁ;r}ét er; m
m croneter; i noptlopdrtiavtlesyl; mayatoherel: Newolohedenyh p. cyelaharfydai nt; Ph
phenyl; ppm pgitscRef2 W l1hheBty¥; quaiteboctd; Vi &idiyclb [f DM RIctyIati 0; 1H
NVR proton nucl ear magnetic _resonance; s Hﬁ{%l et;abs brg}gd sllensgl et t
triplet; r.t. POUM ierp &St ur BETREI AR | : 3FBA t T T RiSToaceti ¢
acid; 17 TE tetledbrlofsubatituértetention time; wultraviolet; V volt.
Exanmpl e 1: N (2-Methyl-3-0x0-2, 3,4,5-tetrahydro-1H2- 5°
benzazepi n- 4- yhje ( Ete{RR Sheds&)c13is, Sridfiehgdr @¢y- 2 saturated or
met hoxy- 8, 8- di net h ETlllr!Lon- 6- eﬂ%@aé@ra%eod 0 Ncy&n.% O a) h§&§9c£fb£{_%e%t i on of
met hyl = ( 2- net h§T < 3=ox0-

substituent containing from 1 to 13 carbon atoms and from

1 to 4 Theterocatoms. Preferably, the saturated or

10 partially unsaturated cyclic hydrocarbon-based
substituent will be monocyclic and will ceontain 4 or 5

carbon atoms and 1 to 3 heteroatoms.

The advantages of the invention will be illustrated more

15 particularly by the following examples:

Abbreviations:

Ac acetate; Bm benzyl; °C degrees Celsius; cat. catalyst;
20 TLC thin-layer chromatography; PCC preparative column
chromatography; cm centimeter; 3 chemical shift;
d doublet; dd doublet of doublets; DMF dimethylformamide;
DMSO-d° deuterated dimethyl sulfoxide; dt doublet of
triplets; ed. equivalent; ES+/- electrospray
25 (positive/negative modes); Et ethyl; g gram; h hour; Hz
hertz; ICso inhibition constant at 50% of activity; iPr
isopropyl; 4. day; J coupling constant; LCMB liguid
chromatography coupled to mass spectrometry; m multiplet;
Me methyl; mg milligram; MHz megahertz; ml milliliter; pl
30 microliter; mm millimeter; pm micrometer; mmol millimole;
min minute; N mol.L”}; m.p. melting point; Ph phenyl; ppm
parts per million; @ quartet; Y1id vyield; Rf frontal
ratio; ¥ NMR proton nuclear magnetic resonance; -]
singlet; bs ©broad singlet; t triplet; =r.t. room
35 temperature; tBu tert-butyl; TFA trifluoroacetic acid;



2,3,4,5-tetrahydro-1 H 2- benzazepi n-4-yl )carbamate (2) \ N\ NCHg OO

NH COOMe NHCOOVe 1 2 10 A solution of 176 ng (0.75 innmol) of product 1
(methyl (3- oxo-2,3,4,5-tetrahydro-I|-H 2-benzazepi n-4-yl)carbamate, which
can be prepared according to WO 02/057257 and the content of the ‘
description of which is incorporated 15 herein by reference), dissolved in
a mxture of 2 mM of dry THE and 2 ml of dry DVF is added dropw se at room
tenperature to a suspension of 36 ng (O. 917mml) of 60% NaH dispersed in
oil, suspended in 2 m of anhydrous THF, ~‘under an inert atnosphere. At the
end of the addition, 20 159 ng (1.5 eq.) of nmethyl iodide are added. The
reaction mxture is then stirred at roomtenperature for 2 ho 'S, vand 10
m  of saturat edEEnhBRFTINiTRde Eal IRGTH18Pe tlf“ﬁénugdﬂg'a]fa % cdol i ng
the reaction neditmin an ice bath. The mi xture is extracted with 3 x 10
m of ethyl 25 acetate. The organi c phases are conbi ned, washed with 2 x
10 m of saturated NaC solution, dried over 18 _ magnesium syl fate and
evaporated to BRPTRER tmder r¥ulfcdBriyladsore 2 hd- i"ItﬁthféY‘s{%%dﬁza'i ned is
chr omat ogr apheteffaz&bin-caygel ,(Eet (2R MR Wi, I5RA -904 19-trihydroxy-2-

di chl or onet hang/ \nplg M 2 I % of the expected product 2
are 5 obtai nedﬁﬁgﬁ{”&g?’osrm o% EE{%E%??ZG E%Lééﬂéé = 0.7, 90/10 P

di chl or onet hane/ met hanol ). 1H NVR (CDC%3):95 (pp 2,85-3.05 (m 1H), 3.10
(s, 3H), 3.45-3.60 (m 1H), 3.4 AH), 5.15-5.25

a) Step 1: preparation of methyl (2-methyl-3-oxo-
2,3,4,5-tetrahydro-1HE-2-benzazepin-4-yl)carbamate (2)

CH,
N N
o - o
NH-COOMe NH-COOMe
1 2

10
A solution of 176 mg (0.75 mmol) of product 1 (methyl (3-

oxo-2,3,4,5~-tetrahydro~1-H-2-benzazepin-4-yl)carbamate,
which can be pr."epared according to WO 02/057257 and the
content of the description of which 1is incorporated
15 herein by reference), dissolved in a mixture of 2 ml of
dry THF and 2 ml of dry DMF is added dropwise at zroom
temperature to a suspension of 36 mg (0.9 mmol) of 60%
NaH dispersed in oil, suspended in 2 ml of anhydrous THF,
under an inert atmosphere. At the end of the addition,
20 159 mg (1.5 eqg.) of methyl iodide are added. The reaction
mixture is then stirred at room temperature for 2 hours,
and 10 ml of saturated ammonium chloride solution are
then added, while ceooling the reaction medium in an ice
bath. The mixture is extracted with 3 x 10 ml of ethyl
25 acetate. The organic phases are combined, washed with
2 x 10 ml of saturated NaCl =solution, dried over



10 (m 2H), 6.13 (dI, 1H), 7.05-7.25 (m 4H) b) Step 2: Preparation of
4-am no-2-nmethyl -1,2,4,5- tetrahydro-2-benzazepin-3-one (3) N CH3 N CH3
Qll=0c/ O NHCOOW NH2 2 3 15 0.6 m of trimethylsilyl iodide is added
to a solution of 203 ng (0.93 mmol) of product 2 in 10 m of
di chl oronet hane, and the m xture is then refluxed for 3 hours. After
cooling to roomtenperature and adding 50 ml of ethyl acetate, the organic
phase is extracted 20 with 2 x 25 m of LN hydrochloric acid solution. The
agueous phases are conbi ned, cool ed and then basifi ed by addition of 5N
sodi um hydroxi de. The basi ¢ aqueous phases are then saturated with Nad
and then extracted wwth 3 x 25 m_ of ethyl acetate. The organi c. phases are
25 conbi ned, dPREEEHER SHHFRES GRASBY FRREAAT tOy A58Pae R dundfli e it ed
pressure to gi peessue ] reesiidye refhise ¢sidieet iis chromatograyieetl can
silica gel, elutj | 0. dishlo : ] 100 ng
(57% of the g%g‘g&t‘ \é%é%r gec}&%%% grggﬁo%t éa?@@ﬁ%%%?%%?ﬁa%&ﬂ%ﬁloi . 19
TLC Rf: 0.2 (9BFEerS cifoFgmet hdhk/ fift n&R8| ) o*m3FevR PEPRYSY: X §F%n) 2. 35
(sl, 2H), 2 95eBtdinddn idHrhe Fo3mldf( n 3HPL. 3(BE3.#H6 Edd,.71H)30/3.077- 3. 87
(d, iH, 4.4554 : 5-5.25 (d, 1H), 7.05-7.27 (m 4H).
c) Step 3 Pre%é?gf?%%e%?‘%%ﬁ“%-t%ﬁ%%’s 6R)-6- ((E)-3,3- 10
di et hyl but - 1- enyl ) - 5- hydr oxy- 2, 2- di net hyl -1, 3- di oxan- 4-
'H NMR (CDC13): & ({(ppm) 2.85-3.05 (m, 1H), 3.10 (s, 3H),
3.45-3.60 (m, 1H), 3.65 (s, 3H), 3.83 (4, 1lH), 5.15-5.25

10 (m, 2H), 6.13 (dl, 1H), 7.05-7.25 (m, 4H)

b) Step 2: Preparation of 4-aminoc-2-methvl-1,2,4,5-
tetrahydro-2-benzazepin-3-one (3}

JCH,4 ,CH,
N N

O o O

NH-COOMe NH,

2 3

15 0.6 ml of trimethylsilyl iodide is added to a solution of
203 mg (0.93 mmol) of product 2 in 10 ml of
dichloromethane, and the mixture is then refluxed for
3 hours. After cooling to room temperature and adding
50 ml of ethyl acetate, the organic phase is extracted

20 with 2 x 25 ml of 1N hydrochleric acid solution. The
agueous phases are combined, cocled and then basified by
addition of SN sodium hydroxide. The basic aqueous phases
are then saturated with NaCl, and then extracted with
3 x 25 ml of ethyl acetate. The organic phases are

25 combined, dried over magnesium sulfate and evaporated
under reduced pressure to give an oily residue. This
residue is chromatographed on silica gel, eluting with a
90/10 dichloromethane/methanol mixture. 100 mg (57%) of
the expected product 3 are obtained in the form of an

30 oil.



yl]-2-nmet hoxy- N- (2- net hyl - 3- oxo- 2, 3, 4, 5-tetrahydro-| H 2-
benzazepi n-4-yl )acetamde (5) 0 O 0O HH M CH3/ 0O OXOO0 O/< NHZ 4 $
A mxture of 25 ng (0.13 mmol ) of product 3, 22 ng 15 (0.13 nmol) of

sodi um 2- et hyl hexanoate and 25 ng (0.088 mol) of |actone 4 (which nay be
prepared according to the procedures described in J. Med. Chem 2001, 44,
3692- 3699, starting with the y-lactone of a-glucoheptonic acid, and the
content of which is 20 incorporated herei.n by reference) in 2 ml of THE are
stirred at roomtenperature under nitrogén. The reaction is continued
until the am ne 3 has di sappeared (about 92 hours), the presence of which
I's nonitored by TLC (90/10 v/v dichl oronethane/ nethanol). After addition
of 20 mM of 25 ethyl acetate, the organic phase is washed with 20 m of
saturated aquedus: Nafd Gd ubdiogap dickboovwerthmmgrinstbamokiul f ate and
filtered, and the solvents are then evaporated off under reduced pressure.

The residue is, purified bﬁ chronatOgr§£hy on silica gel3 eluting with a 30
97.5/2.5 viv dieHPE o Hane/ et RERLI 2 Xt e t%gi ve?a 3 rksi 1 Ail's resin
I's dissolves iRa.20 nis,of 3l0H2CB235washed (3d, viH)h 15.77-Df8F N(RaO3E)LS ml  of

sat urat ed NaCl 4SghU | €41, (1, 4eee, OYRF , MISCEL s Fid L, eduqncy eyapprat eg under

r educed
4H) .

c) Step 3: Preparation of {(R)-2-[(4R,5S8,6R}-6-((E)-3,3~

10 dimethylbut-l-enyl)-5-hydroxy-2,2-dimethyl-1, 3-dioxan-4-
yl]l-2-methoxy-N- (2-methyl-3-oxo-2,3,4,5-tetrahydro-1H-2-
benzazepin-4-yl)acetamide (5)

(8]
H  OM
/CH, X/\/iﬁ Mﬁ M

N + A “"0 o H H
0 “Y Y \ 6.6 o

- S

NH,

3 4 3

A mixture of 25 mg (0.13 mmol} of product 3, 22 mg

15 (0.13 mmol) of sodium 2-ethylhexancate and 25 mg
(0.088 mmol) of lactone 4 (which may be prepared
according to the procedures described in J. Med. Chem,

- 2001, 44, 3692-3699, starting with the y-lactone of
a-glucoheptonic acid, and the content of which is

20 incorporated herein by reference) in 2 ml of THF are
stirred at room temperature under nitrogen. The reaction

is continued until the amine 3 has disappeared (about 92
hours), the presence of which is monitored by TLC (80/10

v/v dichloromethane/methanol). After addition of 20 ml of

25 ethyl acetate, the organic phase is washed with 20 ml of
saturated agqueous NaCl solution, dried over magnesium
sulfate and £filtered, and the solvents are then
evaporated off under reduced pressure. The residue is
purified by chromatography on silica gel, eluting with a

30 97.5/2.5 v/v dichloromethané/methanol mixture to give a
resin. This resin is dissolved in 20 ml of CHyCl;, washed



pressure to give 24 ng (59% of the expected product 5 in the formof a
resin (2 diastereoisoners). 5 ES +/-: 475(+)=(MH) (+); 949(+)=(2M+H) (+) 'H
NVR (CDC13): 5 (ppm 1.02 (m 9H); 1.46 (m 6H); 2.80 - 3.10 (m 4H); 3.45
- 455 (m 9H); 5.20 - 5.90 (m 10 4H); 7.05 - 8.10 (m 5H). d) Step-4:
Preparation of N-(2-nethyl-3-o0xo0-2,3,4,5-

tetrahydro-i H 2- benzazepin-4-yl)-(E)- (2R 3R 4S, 5R) -3, 4, 5-

tri hydr oxy- 2- net hoxy- 8, 8- di met hyl non- 6- enam de (Exanple 15 1) OH Me Me /
HMHNM OO0 OHOHOE1L 24 ny (%% nol) of product 5, and then 2 mni
of a cold trifluoroacetic acid/tetrahydrofuran/mater mxture (1.6/1.6/1.0

v/iv/v) are successively introduced rLOUN bot 0, fl ask
equi pped with ¥ifBghetie o&t F‘I?TrE?OH"I'Fi% “ﬁl xotzﬁ % %ﬁiﬂ a?]r'le gjg%‘ ‘unti |
the starting ﬁmﬁeﬂlahehaﬁgaosappebtexbdwmﬁdﬁhvép¢mnn%d(QN#%H)r%d%CEd
dlchloronethangﬁggg? %]giggazaohgeggg%ﬁ &F afy al@dcteff psdese rediced

pressure and 2 anol are tq the residue, which s
r eevapor at ed uﬁHérf?ﬁﬂd@E&‘IEF&ES&?ed1Q?ﬁ%Fq%%9Pm§F§E is repeated a second
time and the residue is dissolved in 5 mM of water in a mninmm vol une of

net hanol (0.5 gl) ., The, 0] td @ xh [ e@zer+ dri2edy) ghyi ng the expected
product Exanple 1 +'r30 uaLpléatle in tLg #orn1é? g foam 21 ES

435(+) =(MtH) (+); 869(+) =(2M+H) (+) ; 417(+) =( M+H) (+) - H20
1H NMR (CDC13): & (ppm) 1.02 (m, 9H); 1.46 (m, 6H);

2.80 - 3.10 (m, 4H); 3.45 - 4.55 (m, 9H); 5.20 - 5.90 (m,
4qH); 7.05 - 8.10 (m, 5H).

a) Step 4: Preparation of N-(2-methyl-3-oxo-2,3,4,5-
tetrahydro-1H-2-benzazepin-4-yl)-(E)-(2R,3R,4S,5R)-3,4, 5~
trihydroxy-2-methoxy-8, 8-dimethylnon-6-enamide (Example

1)
n i Me .

24 mg (50 umol)}) of product B, and then 2 ml of a cold
trifluorcacetic acid/tetrahydrofuran/water mixture
(1.6/1.6/1.0 v/v/v) are successively introduced, at 0°C,
into a round-bottomed flask equipped with a magnetic
stirrer. This mixture is maintained at 0°C until the

Ex1

starting material has disappeared on TLC (1 hour) (90/10
v/v dichloromethane/methanol). The solvent is evaporated
off under reduced pressure an& 2 ml of methanol are added
to the residue, which is zreevaporated under reduced
pressure. This last step is repéated a second time and
the residue is dissolved in 5 ml of water in a minimum
volume of methanol (0.5 ml). The solution is freeze-
dried, giving the expected prodﬁct Example 1

guantitatively in the form of a foam.




1H NWR (CDC13): 6 (ppm) 1.05 (s, 9H); 2.95 - 3.10 (m 5 4H); 3.45 - 3.90
(m 8H); 4.27 (m 1H); 5.25 (broad d, J = 16.0 Hz, 1H); 5.35 - 5.50 (m
2H) ; 5.85 (d, J = 16.0 Hz, 1H); 7.05 - 7.30 (m 4H); 8.08 (broad d, J =
6.0 Hz, 1H). 10 Exanple 2: N[ (S)-1-(bi phenyl-4-yl nethyl)-2-oxoperhydro-
azepin-3-yl)-(E)-(2R 3R 4S,5R) -3, 4, 5-tri hydroxy- 2-
nmet hoxy- 8, 8- di net hyl non-6-enamde OHOv O N HN\ OHOHO0 a) Step 1:
Preparation of (S)-3-am no-I-(biphenyl-4-_15 yl et hyl) perhydroazepi n-2-one
hydrochloride (7) ,, O NH2 OH OO0 CIH O 22 6.5 m of a solution of HCL in
EtOAc (5.5 N) at 0C, and 2.00 g of 6 (which may be prepared according to
the procedures described in WO 2001/ 068655, and the content 20 of which is
i ncor por at ed h&Bei n by*+fef er enced35drd = (MnELEtki vel y SE34d) 424 BE(H)
round- bot t omed afirask= iy (+9t-mzoi ng, under an inert atnosphere and i mrersed
inan ice bath. The solution is allowed to warmto r.t. with stirring
over 3 hours. Evaporatlon of the solvent gives 22 1. 93 g of white foam
which is tritufft8¥Ri {CDELE): of (ppm) 1.05 (s, 9H); - 3.10 (m,

5 4H); 3.45 - 3.90 (m, 8H); 4.27 (m, 1H); 5.25 {broad d, J

= 16.0 Hz, 1H); 5.35 - 5.50 {(m, 2H); 5.85 (d, J = 16.0
Hz, 1H); 7.05 - 7.30 (m, 4H); 8.08 (broad 4, J = 6.0 Hz,
1H) .

10 Example 2: N-[(S)-1-(biphenyl-4-ylmethyl)-2-oxoperhydro-
azepin-3-yll1-(E)- (2R, 3R,45,5R)-3,4,5-trihydroxy-2-
methoxy-8, 8-dimethylnon-6-enamide

OH OMe 0 O
: H
SN, ey ()

a) Step 1: Preparation of (S)-3-amino-1-(biphenyl-4-
15 ylmethyl)perhydroazepin-2-one hydrochloride (7}

e N -
X

A

6.5 ml of a solution of HCl in EtOAc (5.5 N) at 0°C, and
2.00 g of 6 (which may be prepared according to the
procedures described in WO 2001/068655, and the content.
20 of which is incorporated herein by reference) are
successively added to a 25 ml round-bottomed flask with

=

stirring, under an inert atmosphe‘re and immersed in an
ice bath. The solution is allowed to warm to r.t. with

stirring over 3 hours. Evaporation of the solvent gives



Et 20. The solid that precipitates out is filtered off. However, it is very
hygr oscopi ¢ and nust therefore be recovered with MeOH and then evapor at ed
to dryness. 5 1.666 g of product 7 are collected (YId = 99%. TLC (CH2C12
90/ MeOH 10):  Rf = 0.16 1H NWR (300 MHz, DVMBO-d6): 5 (ppm = 8.2 (s, 2H,
NH2); 10 7.65 (m 4H); 7.46 (m 2H); 7.36 (m 3H); 4.78 (d, 1H); 4.50 (d,
1H); 4.36 (d, 1H); 3.63 (d, 1H); 3.32 (d, 1H; 1.96 to 1.14 (m 6H) LCM5
(ES+, 50 V): tR=2.64 m | mz = 589 ( H); 295 15 (M+tH); 167
(PhBn") b) Step 2: Preparation of (R)-N[(S)-1-(biphenyl-4-yl-
met hyl ) - 2- oxoper hydr oazepi n-3-yl ] -2-[ (4R, 5S, 6R) - 6- ((E) -
3, 3-di net hyl but - | -enyl ) - 5- hydroxy-2, 2-djnethyl -1, 3 20 .
di oxan- 4- yl | - 2 me8 h8x Pac etreirksd ef 8- 0""}61%5\/ 6¥6 tyikursted &2 49 B £%0. 122
mol ), 50.67 mgted. 7ThE. $63idamuhpt precipingtet sodi um 2fEtypredexafbat e
(0.249 o) andue Dl 9% TE gLey SUeGessLYely hHAT AlldtecdYetor el (hdt
d-trask with s g an d

round 25 bottoie ; tirrin d_under an argon _atnpsphere.
Stirring is coAtFRueEed owith hYaPE And | (thenThgvaRyya ,"—?o.ng@"h%ssof 7
(0.061 nmol § and6&6. Hlofippmiducsoldi ape 2eel Indtrek dddt e $8%1063 nmmol ) are
introduced into the reaction nedium After 3 days, 20 ml of EtQAc are 30

added to the reaction nedium which is then washed successively with 20 n
of NaOH sol ut i G&C(6CHNp, 90eRE 1) :wBfeF Ant®20 m of saturated Nad
solution. The organic phase is dried, filtered and then evaporated to 23

ly NMR (300 MHz, DMSO-&%): & (ppm) = 8.2 (s, 2H, NHz);

10  7.65 (m, 4H); 7.46 (m, 2H); 7.36 (m, 3H); 4.78 (d, 1H);
4.50 (d, 1H); 4.36 (4, 1H); 3.63 (4, 1H); 3.32 (4, 1H):
1.96 to 1.14 (m, 6H)

LCMS (ES+, 50 V): tg = 2.64 mn | m/z = 583" (2M+H"); 2957
15 (M+H"); 167 (PhBn‘) |

b) Step 2: Preparation of (R)-N-[{S)-1-(biphenyl-4-yl-
methyl) -2-oxoperhydroazepin-3-yl1]1-2-[{4R, 58S, 6R) -6-((E) -
3,3-dimethylbut-l-enyl)-5-hydroxy-2,2-dimethyl-1, 3-

20 dioxan-4-yl]-2-methoxyacetamide (8)

M ) A
6.0 - CH 6.0 o
o~ , <

34.81 mg of 4 (0.122 mmol), 50.67 mg of 7 (0.153 mmol},
41.31 mg of sodium 2-ethylhexancate {(0.249 mmol) and 2 ml
of THF are successively introduced into a 20 ml round-
25 bottomed flask with stirring and under an argon
atmosphere. Stirring is continued for 22 hours at r.t.
The next day, 20.09 mg of 7 (0.061 mmol) and 10.54 mg of
sodium 2-ethylhexanocate (0.063 mmol) are introduced into
the reaction medium. After 3 days, 20 ml of EtOAc are
30 added to the reaction medium, which is then washed
successively with 20 ml of NaOH solution (0.1 N), 20 ml
of water and 20 ml of saturated NaCl soclution. The

organic phase is dried, filtered and then evaporated to



dryness. The crude product is purified by PCCwith a 70/30 EtQAc/ hept ane
m xture (Rf = 0.23). 64.43 ng of product 8 are collected (Yld = 91%. 5
LCMS (ES+/, 50 V): tR=4.59 m | mz = 1157" (2MtH ); 579" (MtH ); 521
(MtH [ (H3C) 2001 ); 1201 (2MHHCOOH); 623 (MHHCOOH). 1H NVR (400 MHz,
CDC13) : 5 (ppm) = 7.74 (d, 1H ; 7.58 (t, 10 4H) ; 7.45 (t, 2H) ; 7.36
(m 1H; 7.33 (m 2H ; 5.80-(d, 1H J = 15.5 Hz) ; 5.55 (dd, 1H) ; 4.29
(m 1H); 3.88 (m 1H); 3.80 (m 1H); 3.72 (d, 1H); 3.51 (s, 3H); 3.28 (m
2H); 2.11 (m 2H); 1.63 (m 1H); 1.47 (m H; 1.50 (s, 3H); 1.48 (s, 3H);
1.43 (m 2H); 1.04 (s 9H) 15 c) Step 3: Preparation of

N-[(S)-1-(bi phenyl -

met hyl ) - 2- oxop@t%&?éazé"ﬁien arydq - PEYUR 3R Aymjfied by PCC with a

3, 4, 5- tri hydr owpv/2onettongy/ HEptadematinduren- rREnam de23 [ Ex&dpkds 2y \of

fib>. 1 bx 6 2 | 4th840 6 rd149f, TFA, 0.6 M of THE and 0.4
m of water a?'?gggfzg '?'n%rrég ucl)ei |t%'flof(Y9%0 El round- bottoned flask
containing 59.79 ng of 8 (0.103 mml ), which is also cooled to 0OC. The
flask is then sioMsrdsat/, 060257under ant FYam a megpher el 557 A 2Nl 5; 30
minutes. The  f9act i aNiiedi ughd Sufitf kR EOT PLORagL MbldpRici | tegs  the
sol vents are then eva ora of f "under vacuum‘at 0C, 'and the product IS
then freeze-dri‘'®88+HRC Wm of pure water and 0.5 nml of MeOH. 50.75 ng of
product Exanple 2 30 are collected (Yld = 91%.

H NMR (400 MHz, CDCli): & (ppm) = 7.74 (4, 1H); 7.58 (t,
10 4H); 7.45 (t, 2H); 7.36 (m, 1H); 7.33 (m, 2H); 5.80 (d,
1H, J = 15.5 Hz); 5.55 (dd, 1H); 4.29 (m, 1H); 3.88 (m,
1H); 3.80 (m, 1H); 3.72 (d, 1H); 3.51 (s, 3H); 3.28 (m,
2H); 2.11 (m, 2H); 1.63 (m, 1H); 1.47 (m, 2H); 1.50 (s,

3H); 1.48 (s, 3H); 1.43 (m, 2H); 1.04 (s, 9H}

15
c) Step 3: Preparation of N-[(8)-1-(biphenyl-4-yl-
methyl) -2-oxoperhydroazepin-3-yl] - (E) - (2R, 3R, 4S,5R) -
3,4,5-trihydroxy-2-methoxy-8, 8-dimethylnon-6-enamide
{Example 2)
-~
Oy L
v WY v
2
Ex2 :
20

A mixture of 0.6 ml of TFA, 0.6 ml of THF and 0.4 ml of
water at 0°C is introduced inte a 30 ml round-bottomed
flask containing 59.79 mg of 8 (0.103 mmol), which is
also cooled to 0°C. The flask is then stirred at 0°C
25 under an argon atmosphere for 2 hours 30 minutes. The
reaction medium is filtered through a Millipore filter,
the solvents are then evapcrated off under vacuum at 0°C,
and the product is then freeze-dried in 10 ml of pure
water and 0.5 ml of MeOH. 50.75 mg of product Example 2
30 are collected (Y1d = 91%). |

TLC (90/10 CH,Cl,/MeCH): Rf = 0.16



TLC (90/10 CH2C12/ MeOH): Rf = 0.16 24 LCVS (ES+/, 30 V) : tR=4.13 m |

n12 = 1077 (2M+H ); 539" (M+H); 521' (M+H H20); 1121 (2MHHOOOH); 583
MHHCOOH) . 5 Exanple 3: N-(2-O0xo-I|-phenyl azetidin-3-yl)-(E)-

2R, 3R, 4S, 5R) - 3, 4, 5-tri hydr oxy- 2- net hoxy- 8, 8- di met hyl non- 6-enam de 70H O

N~O OH OH O NO~1 10 a) Step 1: Preparation of (R -2-[(4R 5S,6R)-6-((E)-3, 3-

di nmet hbeut-I-enyI) 5- hydr oxy- 2, 2-di net hyl - 1, 3- di oxan- 4-

yl) - 2- met hoxy- N- (2- oxo- | - phenyl azeti di n- ?fyl )acetam de (10) 0 HZN 0 OH

1,10 + b6 CCHb 0 s 2 x in 15 25.39 ny 4 (0.089 Mol ), 44.36 ng of

sodi um 2-et hyl - hexanoate (0.267 mmol ), 27.37 nmg of 9 (0.150 muol ) (which

may be prepared according to US 6 031 094, and the content of which is

i ncorporated herein by reference) and 2 ml of THE are successi vel

i ntroduced i nt acas2qQEsk /20 30ound- bt tonedl Imsk | wit'k st i1077g (3NdHUNder an

argon at nosph + St ing i »ont or 3 S + Q msgf Et OAc

are added to tﬁégreaé%dlgn) ‘med iézufm V\;m liﬁﬂzé) th%%sﬁ%bg&ﬁﬁoﬁﬁo m of

saturated NaCl ‘¥5rHFPSR! - The organic phase is dried, filtered and then

evaporated 0 25 dryness. The crude product is purified by PCCwith a 93/7

CH2C12/ MeCH ”iﬁﬁuﬁﬁléRf = Q;?l)- 3%&5&—@&ooﬁ—ﬂﬁéﬁ§ﬁézégadin—3—yl)-(E)—

(2R, 3R, 4S, 5R) -3, 4, 5-trihydroxy-2-methoxy-8, 8-dimethylnon-

6-enamide

OH OH O \©

10 a) Step 1: Preparation of (R)-2-[(4R,55,6R)-6-((E)-3,3-
dimethylbut-1l-enyl)-5~hydroxy-2,2-dimethyl-1, 3-dioxan-4-
y1l]-2-methoxy-N- (2-oxo-1-phenylazetidin-3-yl)acetamide

(10)
(¢]
M""O +
IO
A

15 25.39 mg of 4 (0.08%2 mmol), 44.36 mg of sodium 2-ethyl-
hexanoate (0.267 mmol), 27.37 mg of 8 (0.150 mmol) {which
may be prepared according to US 6 031 094, and the
content of which is incorporated herein by reference) and
2 ml of THF are successively introduced into a 20 ml

20 round-bottomed flask with stirring and ‘under an argon

" atmosphere. Stirring is continued for 3 days at r.t.
20 ml of EtOAc are added to the reaction medium, which is
then washed with 10 ml of saturated NaCl solution. The
organic phase is dried, filtered and then evaporated to

25 dryness. The crude product is purified by PCC with a 93/7
CH,Cl,/MeOH mixture (Rf = 0.21). 30.57 mg of product 10
are collected (¥Yld = 80%).



are collected (YId = 80%. 25 TLC (97/3 CH2C12/MeOH): Rf = 0.07 1H NMR
(300 MHz, CDC13): 5 (ppm) = 7.37 & 7.16 (m 5H); 5 5.81 (d, 1H); 5.54 (dd,
1H); 5.22 (t, 0.5H); 5.11 (t, O0.5H); 4.30 (d, 1H); 4.13 (t, 1H; 4.05 (m
1H); 3.98 (m. 1H); 3.64 (m 1H); 3.60 (m 1H); 3.54 (d, 3H); 1.48 (s,

3H; 1.33 (s, 3H) 1.05 (s, 9H) 10 LCWVs (ES, 30 V): tR=3.72 m | mz = 491
(MHHCOOH). b) Step 2: N-(2-Oxo-I1-phenylazetidin-3-yl)-(E)-

(2R, 3R, 4S,5R) - 3, 4, 5-tri hydr oxy- 2- net hoxy-_8, 8-di net hyl non- 6-enam de
(Exanple 3) 0 0 0O OHOH OH\ 12 Ex3 1%°0.466 m of THF, 38.7 ng (86.66
nmol ) of product 10 and then 0.932 ml of HCL (1N) are successively
introduced into a round-bottoned flask equi pped with a magnetic stirrer.
After 50 m nutes, the reaction mediumis 20 evaporated to dryness. The

resi due obt ai nadcl 3apusidued, /uowphr gFatography on 2 preparative silica
plates (20 x 20 cm e = 0.5 mm Merck), eluent: CH2C12/ MeOH (96/4). 14 ny
(409 of produgt Exanple 3 are collected. 25 '"H NWR (400 NHz, CDC13? : 50%
- 50% mi xture OF NMBméRQO MHz( pBRYLI. 04 alePm). 05 (& 9Hj:18. 8% o 3. 56
(a)s, 3H) ;23 i(sror@.%-lSJ(ot,o 13{)7.-1d$m4 Sk‘%d, f”’ﬂ?) 35822t qt3. I 5fM; Z)LL 405 (m
1 . 4. m 1 LoD, 1 D, 4 : 5. 735q@ng, 16. 5
He, 1H) | 5.860('5?{())%;(1,98\]9&:1’ g éo%ﬁz,‘&u&?ﬁv.‘ffe"s%%“ligf'7?’397@(%“' 4H) ;
7.54 (broad t, 1¥)z 3863 kg, iLH); 2660 (m, 1H}; 3.54 (d, 3H); 1.48 '(s,

3H); 1.33 (s, 3H) 1.05 (s, SH)
10 LCMS (ES, 30 V): tg = 3.72 mn | m/z = 491 (MH+HCOCH).
b) Step 2: N- (2-Oxo-1l-phenylazetidin-3-y1)-(E)-

(2R, 3R,45,5R)-3,4 ,75-trihydroxy—2—methoxy—8 , 8-dimethvlnon-
6-enamide (Example 3)

w O

0.466 ml of THF, 38.7 mg (B6.66 umol) of product 10 and
then 0.932 ml of HC1l (1N) are successively introduced
into a round-bottomed flask equipped with a magnetic
stirrer. After 50 minutes, the reaction medium 1is

15

20 evaporated to dryness. The residue obtained is purified
by chromatography on 2 preparative silica plates
(20 x. 20 cm, e = 0.5 mm, Merck), eluent: CH,Cl,/MeQH
{96/4). 14 mg (40%) of product Exa:hple 3 are collected.

25 'H NMR (400 MHz, CDCls;): 50% - 50% mixture of isomers: 5
(ppm) 1.04 and 1.05 (2s, 9H); 3.55 and 3.56 (2s, 3H);
from 3.51 to 3.71 {m, 2H); from 3.8l to 3.%1 (m, 21—1);'
4.05 (m, 1H); 4.23 (m, 1H); 5.09 and 5.19 (2m, 1H); 5.44
(dd, J = 7.5 and 16.5 Hz, 1H); 5.86 (brcad 4, J = 16.5

30 Hz, 1H):; 7.16 (m, 1H); 7.37 {(m, 4H); 7.54 (broad t, J =
8.5 Hz, 1H).



ES: mz = 405 (MH Exanple 4: N-(2-oxopyrrolidin-3-yl)-(E)-(2R 3R 4S, 5R) -
5 3,4,5-trihydroxy-2-nmet hoxy- 8, 8-di net hyl non-6-enamde OH O- HO N NH OCH
OH Oa) Step 1: Preparation of (R -2-[(4R 5S,6R)-6-((E)-3, 3-

di et hyl but - 1- enyl ) - 5- hydr oxy- 2, 2- di net hyl - 1, 3- di oxan- 4-

yl]-2-met hoxy-N-(2-oxopyrrolidin-3-yl)acetamde (12) 0 O i I Q~" + H2N NH
H N OONHCHOOO 4 11 12 10 25.40 ng of 4 (0.089 mmol), 47.77 ng of
sodi um 2- et hyl - hexanoate (0 287 mmol ), 49 mg of 11 (which nay be

prepared according to the procedures desctibed in J. Og. Chem 1961, 26,
1482-7 the content of which is 15 incorporated herein by reference) (0.135
nmmol) and 2 ml  of THE are successively introduced into a 20 m round-
bottoned flask with stirring and under an argon atnosphere. Stirring is
continued for 4&sdamgzat 403 .(M-H) " ml of Et OAc are added to the reaction
medi um which is 20 then washed successively with 20 mM of NaOH sol ution
(0.1 N, 20 M of water and 20 nml of saturated_NaC %olgtign.4£65£{oduct
has visibly di Zx3mpde i fi heNahtetpyrrolidin-3-yl)-(E)~ (2R, 3R, 45, 5R) -

5 3,4,S—trihydrqu—z—methoxy—B,8—dimethy1non-6—enamide

a) Step 1l: Preparation of (R)-2-[(4R,58,6R}-6-((E)-3,3~
dimethylbut-l-enyl)-5-hydroxy-2,2-dimethyl-1,3-dioxan-4-
y1]-2-methoxy-N-(2-oxopyrrolidin-3-yl)acetamide (12)

10 _ ‘
25.40 mg'of 4 (0.089 mmol), 47.77 mg of scdium 2-ethyl-

hexanoate (0.287 mmol), 18.49 mg of 11 (which may be
prepared according to the procedures described in J. Org.
Chem. 1961, 26, 1482-7 the content of which 1is
15 incorporated herein by reference) (0.135 mmol) and 2 ml
of THF are successively introduced into a 20 ml round-
bottomed flask with stirring and under an argon
atmospheré. Stirring is continued for 4 days at r.t.
20 ml of EtOAc are added to the reaction medium, which is
20 then washed successively with 20 ml of NaOH solution
(0.1 N), 20 ml of water and 20 ml of saturated NaCl
solution. As product has visibly dissolved in the agueous
phase, this aqueous phase is extracted twice with a
mixture of 50 ml of CH;Cl, and 5 ml of MeOH. The 3 organic
25 phases are combined, dried, filtered and then evaporated
to dryness. The crude product is purified by PCC with a



phase, this aqueous phase is extracted twice with a mxture of 50 m of
CH2C12 and 5 m of MeCOH. The 3 organic 25 phases are conbi ned, dried,
filtered and then evaporated to dryness. The crude product is purified by
PCCwith a 27 93/7 CH2C12/ MeOH mi xture. 27.11 ng of product 12 are
collected (YId = 79% . TLC (90/10 CH2C12/ MeOH): Rf = 0.21 5 1H NWR (400
MHz, CDC13): 5 (ppm = 7.08 (d, 0.3H); 688 (d, 0.7H); 5.78 (d, 1H); 5.67
(m 1H); 5.55 (dd, 1H); 4.40 (t, 1H); %6 (m 1H); 4.10 (m 1H); 3.93 (d,
1H; 3.52 (m 1H); 3.40 (m 2H); 353( 3H) 2.84 (m 1H); 10 1.94 (m

1H); 1.49 (s, 3H); 147 (s, 3H); 103(5, LCMS (ES+, 30 V): tR = 2.84
m mz = 769 %2 385’ H(1M+H' 327 7( % $2m 8132 are
(2MHHHOOOH) : 43877 ( NileQeoigOH sMpxterep 2 r atf ofPrGRUCE 22 ar

N- ( 2- oxopyr r ol bd[LmeBtgfd)ﬁ(lB)- 79%).

(2R, 3R, 4S,5R) - 3, 4, 5-tri hydr oxy- 2- net hoxy- 8, 8- di net hyl non 6-enam de
(Exanple 4) QHO OHrt0O IJ\ x NH OuQ O NHOHOHO 1Z EM 20 A m xture of
0.6 m of TFA TBCe(H/H} CHELLAMPOFI4 RE Bf0-%ater at 0C is introduced into
a 30 mM roumd-bottomed flask containing 24.37 ng of 12 (0.063 mmol), which

is also cooled,t C, eyl askpd,t.hen ghidyred atoPdGandy | 34derg g ar gon
at nosphere fordlioﬁbnm‘?nt&%é’a-és1 M%fe §D$v3e)nts 2 are then ev%pg%at e% of f__under
vacuum at 0C, dfd thdH): 5.78 (d, 1H}; 5.67 (m, 1H): (dd, " 1H);

4.40 (t, 1H); 4.26 (m, 1H); 4.10 (m, 1H); 3.93 (d, 1H);

3.52 (m, 1H); 3.40 (m, 2H); 3.53 (s, 3H); 2.84 (m, 1H);

10 1.94 (m, 1H); 1.49 (s, 3H); 1.47 (s, 3H); 1.03 (s, 9H)

LCMS (ES+, 30 V): tg = 2.84 mn | m/z = 769" (2M+H'); 385"
(M+H"); 327" (M+H'[(H;C)2CO)); 813  (2MH+HCOOH); 429
(MH+HCOCH)

15
b) Step 2: Preparation of N~(2-oxopyrrolidin-3-yl)-(E)-
(2R, 3R, 4S,5R) -3, 4, 5-trihydroxy-2-methoxy-8, 8-dimethylnon-
6-enamide (Example 4)

20 A mixture of 0.6 ml of TFA, 0.6 ml of THF and 0.4 ml of
water at 0°C is introduced into a 30 ml round-bottomed
flask containing 24.37 mg of 12 (0.063 mmol), which is
also cooled to 0°C. The flask is then stirred at 0°C and
under an argon atmosphere for 40 minutes. The solvents

25 are then evaporated off under vacuum at 0°C, and the
product is then freeze-dried in 10 ml of pure water.
22.67 mg of product Example 4 are collected (Yld = 96%).

TLC (EtOAc 80 / EtOH 15 / Hz0 5): RE = 0.20
30
1y NMR (400 MHz, CDCl3;): & (ppm) = 7.29 (m, 1H); 5.85 (d,



product is then freeze-dried in 10 m of pure water. 22.67 ng of product
Exanple 4 are collected (Yld = 96%. TLC (EtOAc 80 / EtCOH 15 / H20 5): Rf
= 0.20 30 1H NWR (400 MHz, CDC13): 5 (ppm = 7.29 (m 1H); 5.85 (d, 28 1H,
J =16 Hz); 5.43 (dd, 1H); 4.47 (m 1H) ; 4.25 (dd, 1H); 3.88 (t, 1H);
3.82 (m 1H); 3.65 (m 1H); 3.53 (s, 3H); 3.45 (m 2H); 2.73 (m 1H); 2.07
(m 1H); 1.03 (s, 9H) 5 LCMs (ES+, 30 V): tR=1.96 m | mz = 689
(2M+H ) ;. 345 (MtHC); 327 (M+H'H20); %%9 (MrH+2H20) ; 291" (MtH 3H20);
733 (2MHHCOOH) ;- 389 (MHHCOOH). 10 Exanmple 5: Met hyl '

5-o0x0-4-((E)- (2R 3R 4S,5R) -3, 4, 5-

tri hydroxy- 2- nmet hoxy- 8, 8- di net hyl non- 6- engyl anj nqQ) - .
pyrrolidine-2-d&rboxyi at®e BH H gi\‘?:’.’ Nﬁ?cb-i JC% "On%l(%\/le(m'a)]'I@t'ep4 25 pt&barati on
of methyl 4-t(Rm2-B(8R 38,6RH);15.82 (m, 1H); 3.65 (m, 1H); 3.53 (s,
6-((E)-3,3-dl?%?ﬁ¥|%th|1&?Yh%)§jEY¢§0¥M;218rﬂ'@?@%ytmﬂqln): 1.03 (s

2 y

3-di oxan- 4-yl net hoxyacet yl am no) - 5- oxopyrrol i di ne- 2-car boxyl at e (14) O
H2N NH 9H 10 PH) NH 0 10 (JH 0 O>< 0 43.88 ng of sodi um 2- et hyl hexanoat e

(0.264 mol ¥,

LCMS (ES+, 30 V): tg = 1.96 mn | m/z = 683" (2M+H"); 345"
(M+H'); 327% (M+H'H,0); 309% (M+H'2H.0); 291° (M+H'3H20);
733 (2MH+HCOOH); 389 (MH+HCOOH).

10 Example 5: Methyl 5-oxo-4-((E)-(2R,3R,45,5R)-3,4,5-

trihydroxy-2-methoxy-8, 8-dimethylnon-6-enoylamino) -
pvrrolidine-2-carboxylate

NH

COCMe

a) Step 1: Preparation of methyl 4-{(R)-2-[(4R,5S,6R}-
15 6-((E)-3,3-dimethylbut-l-enyl)-5-hydroxy-2,2~dimethyl-
1,3-dioxan-4-yl]-2-methoxyacetylamino}-5-oxopyrrolidine-

2-carboxylate (14)

= 18] NH
< o
N G
4 i3 0
\
43.88 mg of sodium 2-ethylhexanocate (0.264 mmol},

20 25.00 mg of 4 (0.088 mmol), 25.69 mg of 13 {which may be
prepared according to the procedures described in
US 4 428 960, and the content of which is incorporated
herein by reference) (0.132 mmol) and 2 ml of THF are
successively introduced into a 5 ml round-bottomed flask
25 with stirring. Stirring is continued for & days at r.t.
0.4 ml of DMF is added and stirring is then continued for




20 25.00 ng of 4 (0.088 mmol ), 25.69 ng of 13 (which nmay be prepared
according to the procedures described in US 4 428 960, and the content of
which is incorporated herein by reference) (0.132 mml) and 2 ml of THE
are successively introduced into a 5 m round-bottoned. flask 25 with
stirring. Stirring is continued for 6 days at r.t. 0.4 m of DW is added
and stirring is then continued for 29 5 days at 40C. 20 ml of EtOAc are
added to the reaction nedium which is then washed with 10 m of saturated
NaCl solution. The organic phase is drietf; filtered and then evaporated
to dryness. The crude product is purified by 5 PCCwth a 95/5 CH2C12/ MeCH
m xture. 28.07 ng of product 14 are collected (Yld = 72% ., 1H NNE, 400
MHz, CDCL3) : 5 (M) &t £O00F-&268. md pf, B4pjc :ars adgedy torghe £ea8Stigh  1H):
4.50 (m 1H); 4nedifumddwhibh; is ltheh Aashmd dlifrh 20081 (of shidnra8e80NEEL 1H);
3.80 (s, 3H); 3.54.( 3E) ... 3. .d, ; 15.6 L) 5 n 1.48
(s, 3H): 1.46 (ss°,5“§%>%;n'15%5‘§ ?3539‘5?&3 E%Q(E&%,r(‘%'wﬂif%rgéﬁ %ﬁ&l mz =
885+ (2M+H ); mgporasedvEm drypgss - ( Fhencrnde) PEefyct 959 Py %&PH . 487
( MHHCOOH) . s5b) EHiceprizh R eqrsatdmulofvamet hyilxthrexo28- (7 Bhg of product

(2R, 3R 4S,5R) -3, 4, 5-tri - Z2=neth 8, 8-di net hyl non- 20

6- enoyl am no) p%&§iedfﬁggg¥€%¥b@lﬁat gé%barrpl eb5 OHOOI QHO"~Hp NH
NH 00 0O OHOHO 14 ; O ExXS; O A mxture of 0.6 m of TFA 0.6 m of THE
and 0.4 m of ‘watyemk ala0QCMus,i Whcoduces kpbm) a=30.01 & o6nde bodt onBd;

5.78 (4, 1H); 5.52 (dd, 1H); 4.50 (m, 1H); 4.27 (dd, 1H);
10 4.27 {(m, 1H); 4.09 (m, 1H); 3.80 (s, 1H); 3.80 (s, 3H);
3.54 (s, 3H); 3.50 (4, 1H); 3.15 (m, 1H); 1.93 (m, 2H);
- 1.48 (s, 3H); 1.46 (s, 3H); 1.03 (s, 9H)
LCMS (ES+/, 30 V): tg = 2.98 mn | m/z = 885" (2M+H"); 4437
15 (M+H'):; 385  (M+H'[(H3C),COl); 929  (2MH+HCOOH); 487
(MH+HCOOH) .

b) Step 2: Preparation of methyl 5-oxo-4-( (E) -
(2R, 3R, 48, 5R)-3,4,5-trihydroxy-2-methoxy-8, 8-dimethylnon-
20 6-enoylamino)pyrrolidine-2-carboxylate (Example 5)

0 0
"NH NH
0 0
0 Ex5 o
\ \

A mixture of 0.6 ml of TFA, 0.6 ml of THF and 0.4 ml of
water at 0°C is introduced into a 30 ml round-bottomed
flask containing 26.70 mg of 14 (0.055 mmol), which is
25 also cooled to 0°C. The flask is then stirred at 0°C
under an argon atmosphere for 40 minutes. The soclvents
are then evaporated off under vacuum at 0°C, and the
product is then freeze-dried in 10 ml of pure water.
23.20 mg of product Example 5 are collected (Y1ld = 95%) .
30 :



flask containing 26.70 ng of 14 (0.055 mmol), which is 25 also cooled to
OC. The flask is then stirred at 0OC ‘'under an argon atnosphere for 40

m nutes. The solvents are then evaporated of f under vacuum at OC, and the
product is then freeze-dried in 10 m of pure water. 23.20 ng of product
Exanple 5 are collected (YId = 95%. 30 30 TLC (90/10 CH2C12/ MeCH): Rf =
0.40 1H NWR (400 MHz, CDC13) : 6 (ppm =7.36 (m 1H) ; 7.27 (m 1H) ;
5.84 (d, 1H) ; 5.42 (dd, 1H), 4.50 (m 1@0, 4.25 (m 5 1H); 4.22 (m 1H); .
3.87 (dd, 1H); 3.80 (m 1H); 3.80 (s, 3H5 3.63 (t, 1H); 3.50 (s, 3H); 1.95
(m 2H); 103(5 9H) LCMS ( ES+ 30\/):tR—226rm|n12:1207'
(3M+H ) ; 805" gZI\/HrH' g (MtH ? ($NHH' H20); 367" (M:H 2H20);
349+ (MeH 3H26)T-'C 29/1&&#’% 231eq) 2 R 5pP p&Y i di n-3-y1 ) - (E) - (2R 3R 4S, 5R)
3,4, 5- trlhydroxy 2- met hoxy- 8, 8- di net hyl non-6-enanmide OH O- H O NtNH OH OH

0 15 a) Step lay a(@d d QB:0f cﬁ:@h? [64&»&5 &R)7.6( ((E) 3uP; 7.27 (m,
di net hyl but -1 -

e 5 hydr. ox - dj et a
yl]-2-net hoxy 1"%{2 5)(8& b@rléﬂn 35y4:§ E@larﬁlﬂe %Ggé 31“r aii)OI‘f 2% f—r&’N NH
PtNH O-KO €l H1%%¥;04423. 4m161H); 3.87 (dd, 1H); 3.80 (m, 1H); 3. 80 {5,
3H); 3.63 (t, 1H); 3.50 (s, 3H); 1.95 (m, 2H); 1.03 (s,

9H})

LCMS (ES+, 30 V): tg = 2.26 mn | m/z = 1207° (3M+H'); 805"
10  (2M+H"); 403* (M+H'):; 385" (M+H'H,0); 367" (M+H'2H:0); 349*_
(M+H*3H;0) ; 849

Example 6: N- {2-oxopiperidin-3-yl)-(E)-(2R,3R, 45, 5R) -
3,4,5-trihydroxy-2-methoxy-8, B-dimethylnon-6-enamide

15
a) Step 1: Preparation of (R}-2-[(4R,55,6R)-6-((E)-3,3-

dimethylbut-l-enyl) -5-hydroxy-2, 2-dimethyl-1, 3-dioxan-4-
yl]-2-methoxy-N-(2-oxopiperidin-3-yl)acetamide 16

0 .
M 0O
é- s.m% + NH
> o

4

20 24.64 mg of 4 (0.087 mmol), 41.05 mg of sodium Z2-ethyl-
hexancate (0.247 mmol), 20.16 mg of 15 (which may be
prepared according to the procedures described in WO
2002/081480, and the content of which is incorporated °
herein by reference) (0.134 mmol) and 2 ml of THF are

25 successively introdﬁced into a 20 ml round-bottomed flask

' with stirring and under an argon atmosphere. Stirring is
continued for 4 days at r.t. 20 ml of EtCAc are added to



20 24.64 ng of 4 (0.087 mol ), 41.05 ng of sodium 2-ethyl- hexanoate (0.247
nmml ), 20.16 ng of 15 (which may be prepared according to the procedures
described in WO 2002/081480, and the content of which is incorporated
herein by reference) (0.134 mmol) and 2 ml of THE are 25 successively
~introduced into a 20 mM round-bottoned flask wth stirring and under an
argon atnosphere. Stirring is continued for 4 days at r.t. 20 m of EtOAc
are added to 31 the reaction nmedium mhlqh is then washed successively
with 20 m of NaCH solution (0.1 N), 20 M of water and 20 nm of saturated
NaCl solution. As product has visibly dissolved in the agueous phase, this
aqueous phase is 5 extracted twice with_a mxtur

mM  of NeOH. TH&e3 XHaGHIPE ﬂﬁﬁgég'aﬂ@ﬁﬁﬁﬁﬁ%eﬁpe%rW@ﬁhedfFFFE?%%l%%ﬁythen
evaporated to dﬁyheas mIhefcNade spiladilot i6.Dpul]fi2d mwy FCQvatiah and3/ 7

CH2C12/ MeOH 2 f t dg ! 839
TLC (907 10 CH?& %aé?rgg%@ lggélﬂdél\{lgl\/lR é@nar %scgkbaﬁ&ehhéé( dﬁln?ﬂf 7, 1/()1

(d, 1H; 5.70 %SSO&B@ HE® @%751%0%4)91‘&%%8"- ga, aEEpet S4p?%s€mlslH) :
4.20 (d, 15); e4t@actéd ttdce HikB admidtre RHEGO( ol &H) CHI140a8d 5 BH) ;

3. 36 2 g4 2 1,96 ; 2 ri 20
oy §QS+ H)CO%L ng‘ﬂ{ '7%&9 3 é&%én%')?lph%ZM%H(fz;‘e 38!@:@1419@. (& &ﬁ)

(M+H [ (H3C) 2 ltsnid(zwrtﬁHcﬁéﬁrb eﬁﬂgor%mﬁHmdrﬁFeéﬁep EKH r%"b‘é‘?eau on
of N-(2-oxopi petrcdihbe 3-y4 ) -fu)i-fi2d by PCC with a 93/7 CHClz/MeOH

(2R, 3R, 4S, 5R) - 314 Rzl ! @édagxxng? gt BokuBe 8@ NerdY LBolecbeenaRLde -
(Bcambl e 6} gaa).

TLC (90/10 CHCl;/MeCH): Rf = 0.28

'y NMR (400 MHz, CDCl3): & (ppm) = 7.11 (d, 1H); 5.70 (4,

- 15 1H); 5.67 (m, 1H); 5.48 (dd, 1H); 4.72 (m, 1H); 4.20 (4,
1H); 4.02 (d, 1H); 3.80 (4, 1H); 3.50 (s, 1H}); 3.49 (s,
3H); 3.36 (m, 2H); 2.54 (m, 2H); 1.96 (m, 2H); 1.47 (s,
6H); 1.02 (s, 9H)

20 LCMS (ES+, 30 V): tg = 2.92 mn | m/z = 797" (2M+H'); 399"
(M+H'}; 341" (M+H'[(H3C),COl); 841  (2MH+HCOOH); 443
(MH+HCOOH)

b) Step 2: Preparation of N-(2-oxopiperidin-3-yl)-(E)-
25 (2R, 3R, 45,5R) -3, 4, 5-trihydroxy-2-methoxy-8, 8-dimethylnon-
6-enamide (Example 6)

A mixture of 0.6 ml of TFA, 0.6 ml of THF and 0.4 ml of
water at 0°C is introduced into a 30 ml round-bottomed
30 flask containing 26.29 mg of 16 (0.066 mmol), which is
also cooled to 0°C. The flask is then stirred at 0°C




OHO0O HOONONNHNH 00 0O OHOHO X 16 Ex6. A mxture of 0.6 m of TFA
0.6 mM of THE and 0.4 m of water at OCis introduced into a 30 ml
round- bottoned 30 flask containing 26.29 ng of 16 (0.066 nmol), which is
al so cooled to OC. The flask is then stirred at 0OC 32 under an argon

at nosphere for 40 m nutes. The solvents are then evaporated off under
vacuum at OC, and the product is then freeze-dried in 10 m of pure water.
24.56 ng of product Exarrple 6 are collec %d (Yld = 96%. 5 TLC (80/15/5

Et OAc/ Et OH/ H20): Rf = 0.22 1H NVR (400 M2, CDC13): 5 (ppm) = 7.44 (d, 1H):
6.12 (m 1H): 5.84 (d, 1H, J = 16 Hz); 543(dd lH) 4.39 (m 10 lH)
4.25 (dd, 1H): 3,88 d, 1H: 3.82 (d, 1H)

3.38 (m 2H); ¥048T( %P HZ"l aé’S“OSP&her? |:fl)°r1 Tfleoss‘izl‘(e LCIVB

(ES+/, 30 V) :atR ¢h2n22emqua’dezi AT7E pafeH )VaCUBEQ at 1@°f€ MrRRg e
(MtH H20) ; 323prg{yl|ﬂ_i: ZH%O)thép5fréé\@'éicﬁ"i%®  in 788 G&M'%ﬁc%)a weker .

MHHCOOH) . Exa QXO0- trah d - 3- E
EZR 3R, 4S, 5R) - §g25% 1{‘9‘&5/8? 5. ﬁ’é%%’s& %az?em H@?%ﬁ ‘Hfg'ylg)s% m)de HC
OO HONMNH OHOHO0 a) Step 1. Preparation of

(R)-2-[(4R 5S, BR}- 656 (/53 ERoAc/ELOH/H,0) : RE = 0.22

'H NMR (400 MHz, CDCl;): & (ppm) = 7.44 (d, 1H); 6.12 (m,
1H); 5.84 (4, 1H, J = 16 Hz); 5.43 (dd, 1H); 4.39 (m,
1H); 4.25 (dd, 1H); 3.88 (dd, 1H); 3.82 (4, 1H); 3.65
(add, 1H); 3.52 (s, 3H); 3.38 (m, 2H); 2.48 (m, 1H); 1.95
(m, 2H); 1.70 (m, 1H); 1.03 (s, 9H)

LCMS (ES+/, 30 V): ta = 2.22 mn | m/z 717" (2M+H"): 3597
(M+H'); 341" (M+H'H,0); 323" (M+H'2H;0); 305" (M+H'3H:0};
761 (2MH+HCOOH); 403 (MH+HCOOH) .

Example 7: N-{2-oxo-1,2,3,4-tetrahydroguinolin-3-yl)-(E}-
(2R, 3R, 48,5R)-3,4,5-trihydroxy-2-methoxy-8, 8-dimethylnon-

6-enamide

OH OH O

a) Step 1l: Preparation of (R)-2-[(4R,5S,6R)-6-((E)-3,3-
dimethylbut-1~enyl)-5-hydroxy-2, 2-dimethyl-1, 3-dioxan-4-
v1]1-2-methoxy-N-(2-oxo-1,2,3,4-tetrahydroguinoclin-3-yl)-

acetamide (18)

5 By




di et hyl but - 1- enyl ) - 5- hydr oxy- 2, 2- di net hyl -1, 3- di oxan- 4-
yljj-2-methoxy-N(2-o0xo0-1, 2, 3,4-tetrahydroqui nolin-3-yl)- 25 acetam de (18)
OOHZNNHHO HO _0+9 NH 00aHOOO4 iz 33 43.88 ng of sodium

2- et hyl hexanoate (0.264 mol), 25.00 ng of 4 (0.088 mml), 26.22 ng of 17
(0.132 nmmol) (which may be prepared according to the procedures described
inJ. Med. Chem 1986, 29(12) 2427-32, and the 5 content of which is

i ncorporated herein by reference) and 2 of THE are successively
introduced intoa 5 mM round-bottomed fl7ask with stirring. Stirring is
continued for 6 days at r.t. 0.4 ml of DV is added and stirring is then
continued for 5 days at 40C. 20 nl of EtOAc are 10 added to %he re ction
medi um whi ch 43 -88eR9washid Withumo Arebhy LBerARaE Nadl ¢ FGFF% ' The
organi c phase i25. Odrmgdpffmltﬁrmwsamdonhenzéva@omateﬂ L9 dPyhedsmmdhe crude

duct Xt f
SR T L e %s‘a%%%f fgﬁt" %cogg""i;f“fﬁsnn’{ 2
7.19 to 6.79 (@HFcrlbe¢7ln(a Yegl. Shsm éﬁ?ei (3266243 3BT t

1H); 4.11 §t, cbdeen8. 94 ¢HicHH)s 131cﬁ?p6ﬂ‘atéd-l)heﬂa:514b(ymrefbbren@eﬂ&mQO (s,

doss (ot Aot e S s RS agirodBen Sk e ]
round bottomed flask with stlrrlng dtirring is continued
for 6 days at r.t. 0.4 ml of DMF is added and stirring is
then continued for 5 days at 40°C. 20 ml of EtOAc are
10 added to the reaction medium, which is then washed with
10 ml of saturated NaCl solution. The organic phase is
dried, filtered and then evaporated to dryness. The crude
product is purified by PCC with a 95/5 CHxCl/MeOH
mixture. 36.60 mg of product 18 are collected (Yld =

15 93%).

'H NMR (400 MHz, CDCls): & (ppm) = 7.19 to 6.79 (4H); 5.77

(d, 1H); 5.54 (m, 1H); 4.66 (m, 1H); 4.30 {(t, 1H); 4.11

(t, 1H); 3.94 (m, 1H); 3.57 (m, 1H); 3.54 (m, 1H); 3.48
20 (s, 3H); 2.85 (m, 1H); 1.05 (s, 9H)

LCMS (ES+/, 30 V): tg = 3.63 mn | m/z = 893" (2M+H"); 447"
(M+H") ; 389" (M+H"[ (H3C)2C0]) ; 937 (2MH+HCOQOH) ; 491
{MH+HCOOH) .

25
b) Step 2: Preparation of = N-(2-oxo-1,2,3,4-tetra-
hydroquinolin-3-yl)-(E)- (2R, 3R,4S,5R)-3,4, 5-trihydroxy-2-
methoxy-8, 8~-dimethylnon-6-enamide (Example 7)

NH




(MHHCOOH). 25 b) Step 2: Preparation of N-(2-o0xo-1,2,3,4-tetra-

hydr oqui nol i n-3-yl)-(E)-(2R 3R 4S,5R) -3, 4, 5-tri hydroxy- 2-

met hoxy- 8, 8- di met hyl non- 6- enam de (Exanple 7) O HO HNl O AH N NH I N NH
00 0 HOHOis Ex7 34 0.714 mM of THF, 35.7 ng (80 gnol) of product 18
and then 0.357 m of HCl1 (1N) are successively introduced into a

round- bottomed fl ask equi pped with a magnetic stirrer. After 2 hours, the
reaction mediumis cooled (ice/water 5 ba3t4h), neutralized with 0.260 m of
NaOH (2N), saturated wth NaC and is then extracted with Et OAc. The
organic phase is dried over MgS04, filtered and then concentrated under

reduced pressure. The_residue qbtained i urj fi by chr t ogr on 2
preparative sil%-d&4pPht @8 B (20X 28 éhﬁ Er“@i)o.%dﬁﬁo}éﬁgpcg?a%l u%ﬁ ;
CH2C12/ MeOH ( 9052%0) m116 £n@cl49%N)ofarper ctrcesExvwady eiftrgpduass [igtied® 1H
NVR (400 MHz, g;gg%_ 0 Yo i r . : S = 1s02rpand. 1. 04
(2s, 9H); from 2. é%ggﬁlé%f(ﬂé%}g %@Ep%éggwi%h %H); iotlt?.gl/go é%r. 93 (m
2H); from 4. 11Aftt6r4.241“3(“13?.5-2r|1T1])“fe FeGFLLAT PRFIUB 2% FARP i‘g;) ST 1h)
6.83 (m | H; BaBA)(Mmeldthalfzamwitlb ¢.@6D. 83 (M NaH) (2N¥) 75sgbuvaitedn 1H);

from7.98 to 8w%%?(%%82dagh hg)th%?) DMRLEe8: with EtOAc. The organic
N- (5- oxoper hydro-1, 4-thi azepi n-6-yl) - E)E'l n od
(2R, 3R, 4S, 5R) - Bhass- iFj Arledxguer MdIexy £ 8L Brfidhatr (CRER- CERERAMT 3

under reduced pressure. The residue obtained is purified

by chromatography on 2 preparative silica plates
10 (20 x 20 cm, e = 0.5 mm, Merck), eluent: CH,C1,;/MeCH

(90/10). 16 mg (49%) of product Example 7 are collected.

1 NMR (400 MHz, CDCl;: 60%-40% mixture of isomers; &
(ppm) = 1.02 and 1.04 (2s, 9H); from 2.88 to 3.60 (m,
15 7H):; 3.68 (m, 1H); from 3.81 to 3.93 (m, 2H):; from 4.11
to 4.41 (m, 2H); 4.67 {(m, 1H); 5.43 (m, 1lH); 5.84 (m,
1H); 6.83 (m, 1H); 7.04 (m, 1H); from 7.15 to 7.25 (m,
2H); 7.75 (broad m, 1H); from 7.98 to 8.29% (broad m, 1H).

20 Example  8: N- (5-oxoperhydro-1,4-thiazepin-6-yl) - (E)-
(2R, 3R, 48,5R)-3,4,5-trihydroxy-2-methoxy-8, 8-dimethylnon-

6-enamide

a) Step 1: Preparation of (R)-2-[(4R,58,6R)-6-((E)-3,3-

25 dimethylbut~l-enyl)-5-hydroxy-2,2-dimethyl-1,3-dioxan-4-
y11]-2-methoxy-N- (5-oxoperhydro-1, 4-thiazepin-6-
yl)acetamide (20)

o o
| 1 H,N ’
Lo 4
N \ IS
19

< on S

4




AHOHO NH OHOHOSa) Step 1. Preparation of

(R -2-[(4R 5S,6R)-6-((E)-3,3- 25

di met hyl but - | - enyl ) - 5- hydr oxy- 2, 2- di net hyl - 1, 3- di oxan- 4-

yl]-2-met hoxy- N- (5- oxoper hydro- 1, 4-t hi azepi n-6- yl)acetam de (20) 0 0 +
HHH H_ N 00 OHSI00O4 12 20 35 25.39 ng of 4 (0.089 nmol), 44.36
nmg of sodium 2-ethyl- hexanoate (0.267 nmol), 27.37 ng of 19 (which may be
prepared according to the procedures descs,rénbed in WO 2000/005246, and the
content of which is incorporated 5 herein by reference) (0.150 mmol) and 2
m of THE are successwely |ntroduced into a 20 m round-bottoned flask

wth stirring d_under an 0 t nosphere. irrin conln ed, for
days at r.t. 2%% gofn IEC é‘ (r %ggdg‘ﬂ“’ﬁ&' ?ﬁe%eﬁgt P gn SR8 n? ~REh i s
t hen successi vélexanashed (X0 267t im@D) M 25f. 3Ma@ sof uftBon(yloich mgyzobem of

water and 20 ?re phreat WalediNgd csolubl oé@@;x@sgaaé&ﬂhﬁﬁa ke wiied,
filtered and then evagorated to d ness. eﬁgru product LS urlf(#ed by

PCC wi t h a 93/ #YEeRseY ?%manﬂmﬁ eCOBEERY odt®t 136°RPRE25TY ect ed
(Yl d 5 B0Y%herdiff (b90/rkEridEe?/ MOOHE) Rinc:)O0. a@@ 1 MVROE3(BIFM-Exe CDCL3)

5_( = 7 %%cégssgvélﬁlntr%d@%edzgnég’aOZ@ ﬂd) ,rcﬁm(étabﬁgtoﬂbﬁ fhadd (d,
H; w:.th stirring and under an argon atmosphere. Stirring is
continued for 3 days at r.t. 20 ml of EtQAc are added to
the reaction medium, which is then successively washed
10 with 20 ml of NaOH solution (0.1 N), 20 ml of water and
20 ml of saturated NaCl sclution. The organic phase is
dried, filtered and then evaporated to dryness. The crude
product is purified by PCC with a 93/7 CH:Clz2/MeOH
mixture. 30.57 mg of product 20 are collected (Yld =
15 80%).

U-l_o 1
—~

TLC (90/10 CH,Cl,/MeOH): Rf = 0.33

'H NMR (300 MHz, CDCl;): & (ppm) = 7.93 (d, 0.5 H); 7.68
20 (4, 0.5 H); 6.03 (m, 1H); 5.81 (4, 1H); 5.56 (m, 1H);
5.00 (m, 1H); 4.30 (t, 1H); 4.10 (d, 1H); 3.94 (d, 1H);
3.7t (m, 2H); 3.57 (m, 1H); 3.53 (s, 3H); 2.80 (m, 2H);
2.70 (m, 2H); 1.49 (s, 3H); 1.47 (s, 3H); 1.04 (s, 9H)

‘25 LCMS (ES+/, 30 V): tp = 3.25 mn | m/z = 861" (2M+H"); 431"
(M+H*); 373" (M+H'[(H3C)2C0l); 475 (MH+HCCOH).

b) Step 2: Preparation of N- (5-oxoperhydro-1,4-

thiazepin-6-yl) - (E) - (2R, 3R, 4S,5R) -3, 4, 5-trihydroxy-2-
30 methoxy-8,8-dimethylnon-6-enamide (Example 8)

HTB_,




5,00 (m 1H); 4.30 (t, 1H); 4.10 (d, 1H); 3.94 (d, 1H; 3.71 (m 2H); 3.57
(m 1H); 3.53 (s, 3H); 2.80 (m 2H); 2.70 (m 2H); 1.49 (s, 3H); 1.47 (s,
3H); 1.04 (s, 9H) 25 LCVs (ES+/, 30 V): tR=3.25m J mz = 861k (2MtH );
431 (MrH); 373" (MtH [(H3C) 2C0]); 475 (MHHCOCH). b) Step 2: Preparation
of N (5-oxoperhydro-I, 4- 7 .

thi azepin-6-yl)-(E)-(2R 3R 4S,5R) -3, 4, 5-tri hydroxy-2- 30
rrethoxy-8,8-dinethyl'non-6-enarride(Exarrp%8) HOOHOBHOH N 00O
OHOHOhSS 7i0 Ex8 36 A mxture of 36m of TFA, 0.6 ml of THE and
0.4 mM of water at OCis introduced into a 30 m round- bottorred fl ask

containing 26.70 ng of 20 ( whj coo to, OC The
flask is then &t FrrEdTEt 605 uﬂﬁgT?TP %F%’r gé) Qaf?]rsm%gh@%e ?or 4(?‘ Ahites. The
solvents are whearewapd°at e oiﬂtmuhl@ledvamn@maat3®0nlamullﬂeb01{a¢@mi%t is

then freeze- dr'fﬁzgskncmtatnﬂi Q'SG'IUVafn of 20 7@ Mzofmquuemﬂﬁarﬁiﬁ e 8
are collected (YId =

n& q NVR
(400 MHz, CDClS‘)lSOSCﬂ?& i‘B E%C( he|ytlag) 2719( therint“’ée%s Zz'd 01‘%—{)
5.43 (dd, 18] ;unde96 afmartidn amozgh(ere £oi) 403 8BRS - 11he 3s@LVEmhS 1H) :

3.64 (m 1H); %.ré év%(grat%d7 :éfn ug&gr %*a%%uﬁlmatZFb‘?Cz gﬁd( Nhe?H) ;
1.02 (s, 9H) LCMS (ES+/ Z = 1 71' : 781+

(2MkH ) ; 391" PRREMSE 3?3't1}%HfFE%§e %’é@d (H#H' HD) 26"%’ ' 3H20) ;
1215 ( 3MH+HCOOHRp;. 7826y (2MirdCOCE) ExdRile 8 are collected (Y1d = 94%).

10 TLC (80/10 CH2C12/MeOH): Rf = 0.23

H NMR (400 MHz, CDCl;): & (ppm) = 8.12 (m, 1H); 7.27 (m,
1H); 5.83 (d, 1H); 5.43 {(dad, 1H); 4.96 {(m, 1H); 4.22 (t,
1H); 3.85 (m, 1H); 3.80 (m, 1H); 3.64 (m, 1H); 3.56 (s,

15 3H); 3.74 (m, 2H); 2.82 (m, 2H); 2.77 {m, 2H); 1.02 (s,
9H)

LCMS (ES+/, 30 V): tp = 2.56 mn | m/z = 1171% (3M+H");
781% (2M+H')}; 391% (M+H'); 373" (M+H'H;0); 3557 (M+H"2H:0);

20 337" (M+H'3H,0); 1215 (3MH+HCOOH); 825 (2MH+HCOOH); 435
(MH+HCOOH) .

Example 9: N-((75,12bR})-6-0ox%x0-1,2,3,4,6,7,8,12b-octa-
hydropyride[2,1-a] [2]benzazepin-7-y1l) -(E)~(2R, 3R, 45, 5R) -
25 3,4,5-trihydroxy-2-methoxy-8, 8-dimethylnon-6-enamide

a) Step 1: Preparation of (R)-2-[(4R,58,6R)-6-((E)-3,3-

dimethylbut-1-enyl)-5-hydroxy-2,2-dimethyl-1, 3-dioxan-4-

y1]-2-methoxy-N- ( (7S, 12bR) -6-0x0-1,2,3,4,6,7,8, 12b-octa-
30 hydropyride[2,1-al[2]benzazepin-7-yl)acetamide (22)




(MHHCOOH) . Exanple 9: N ((7S, 12bR)-6-0x0-1, 2, 3,4,6,7,8, 12b-oct a-

hydr opyri do[ 2, 1-a] [ 2] benzazepin-7-yl )-(E) - (2R, 3R, 4S,5R)- 25

3,4, 5-tri hydroxy-2-net hoxy- 8, 8-di met hyl non-6-enamide OH O- HN,, N OH OH O
D a) Step 1: Preparation of (R -2-[(4R 5S,6R)-6-((E)-3, 3-

di et hyl but - | - enyl ) - 5- hydr oxy- 2, 2- di net hyl - 1, 3- di oxan- 4-

yl]-2-met hoxy-N-((7S, 12bR) - 6-oxo-1, 2, 3,4, 6,7, 8, 12b-octa- 30

hydr opyri do[ 2, 1-a] [ 2] benzazepi n-7-yl )acetagm de (22) 37 0 0 Q HZN N A6O }
Qu0 4 21 22\ / 28.15 ng of 4 (0.099 mmol’), 28.24 ng of 21 (which may be
prepared according to the procedures described in WO 94/04531, and the
content of which is incorporated hgrein 5 by reference) (0.123 nmol ), 18.44
ng of sodium 2- e | hexapfbat enf0. L1 ) anth2 m_ of .THE are
successivel y introduped®Thto a 3¢ ni rgund- bot torged o sk% th stirring

and under an inert atwoSghefe*(f hple ar gon>yNieT any ot her
acceptable rare gas). 81QeStirrin continued foré3. @ays at nt” 11.86 ny

of 21 (0.051 nmol) a .80 ngy o odi um 2- et hyl heXangat e . 059 mmol)
are then introduced inth the reacti @ nedium The nexf da O mM of EtOAC

are added to the reaction nedium which is then washed sucgessivelg wth
15 20 ml of Na@8.35| wgi of £0.9-0§9 mrk. HB %4t 8¢ fhd220 (Wpich may De

prepared according to the procedures described in WO
94/04531, and the content of which is incorporated herein
5 by reference) (0.123 mmol), 18.44 mg of sodium 2-
ethylhexanoate (0.111 mmol) and 2 ml of - THF are
successively introduced into a 30 ml round-bottomed flask
with stirring and under an inert atmosphere (for example
argon, nitrogen or any other acceptable rare gas).
10 Stirring is continued for 3 days at r.t. 11.86 mg of 21
(0.051 mmol) and 9.80 mg of sodium 2-ethylhexanocate
(0.059 mmol) are then introduced into the reaction
medium. The next day, 20 ml of EtOAc are added to the
reaction medium, which is then washed successively with
15 20 ml of NaOH solution (0.1 N), 20 ml of water and 20 ml
of saturated NaCl solution. The organic phase is dried,
filtered and then evaporated to dryness. The crude
product is purified by PCC with a 70/30 EtOAc/heptane
mixture. 43.53 mg of product 22 are collected (¥ld =

20 85%).
TLC (95/5 CH»Clp,/MeCH): RE = 0.32

'H NMR (400 MHz, CDCls3): & (ppm) = 7.60 (d, 1H); 7.24 (4,

25  1H); 7.11 (dt, 2H); 6.98 (d, 1H); 5.72 (d, 1H); 5.55 (dt,
1H); 5.45 (ad, 1H); 5.25 (t, 1H); 4.22 (m, 1H); 4.04 (m,
1H); 3.86 (d, 1H); 3.60 {m, 2H); 3.50 (m, 1H); 3.44 (s,
3H); 2.60 to 1.53 (m, 8H); 1.44 (s, 3H); 1.42 (s, 3H);
0.96 (s, 9H)



of saturated NaC solution. The organic phase is dried, filtered and then
evaporated to dryness. The crude product is purified by PCCwth a 70/ 30
Et OAc/ heptane m xture. 43.53 ng of product 22 are collected (YId = 20
85% . TLC (95/5 CH2C12/MeOH): Rf = 0.32 1H NWR (400 MHz, CDC13) : 5 (ppm =
7.60 (d, 1H) ; 7.24 (d, 25 1H); 7.11 (dt, 2H); 6.98 (d, 1H); 5.72 (d, 1H);
5.55 (dt, 1H); 5.45 (dd, 1H) ; 5.25 (t, 1H) ; 4.22 (m 1H); 4.04 (m 1H);
3.86 (d, 1H); 3.60 (m 2H); 3.50 (m 1H),38 44 (s, 3H); 2.60 to 1.53 (m
8H); 1.44 (s, 3H); 1.42 (s, 3H); 0.96 (s, 9H) 38 LCVMs (ESt+/, 50 V) : tR =
4.16 m | mz = 1051 (2M+Na') ; 1029'" (2M+H); 515' (MeH ) ; 457

(MtH+[ (H3C) 2C0 1073 (2MHHCOOH) ; 559 M—|+HﬁIIJj) > t.e oty L
Preparation of ]LF&M B(#8518bRPP6Yx0tR = 1016 m Dot Raftimar)
1,2,3,4,6,7,8, 12b96ct(ahnyﬁfbpyr5|166[2¢m~lﬁ]E2]4ﬁé’nzatbé'|d‘l ri-(HaC)szCPJQE) -YPR 3R

48, 5R) -3, 4, 5- t(aM‘E(m ggg’)-z -JERt hoYe8e8r) di met hyl non- 6- enani de (Exanpl e 9)
9HHHOQ—|H0 ' ‘%0 SHOH O 22 EX9 10 A mxture of 0.6 m of TFA

0.6 mM of THE.and 0.4 ml of water at 0OCis introduced into a.30 m
round- bot t osedb)f | askepont &i:ni nPréPadétignof 2Z (0IAI 78ndRYR) vhriested s

al so cooled to 19%, 3T£'es Lassl&zlbs otcbsﬂyéfwﬁdaoqtz @..Cai Fggﬁénﬁr‘]zre%@gﬁﬂ;

o‘F“T"‘

at mosphere for act.i on di'um,
MIlipore fil té!ll) t‘ﬁé‘é%ﬁ'v@’l@ are- t‘ﬁe% G‘F&E‘Xa

and t he productiimethylnon-6-enamide (Example 9)

o _
.. . :
H : o H
Ex9

10 A mixture of 0.6 ml of TFA, 0.6 ml of THF and 0.4 ml of
water at 0°C is introduced inte a 30 ml round-bottomed
flask containing 40.46 mg of 22 (0.079 mmol), which is
also cooled to 0°C. The flask is then stirred at 0°C
under an argon atmosphere for 1 hour. The reaction medium

15 is filtered through a Millipore filter, the solvents are
then evaporated off under vacuum at 0°C, and the product
is then freeze-dried in 10 ml of pure water and 0.5 ml of
MeOH. 33.69 mg of product Example 9 are collected (Y1d =

acuum at OC,

90%) .
20
TLC (90/10 CHCl»/MeOH): RE = 0.22
LCMS (ES+/, 30 V): tz = 3.61 mn | m/z = 949" (2M+H"); 475"
(M+H") ; 457" (M+H'H;0); 993 (2MH+HCOCH); 519 (MH+HCOOH} .
25

Example 10: N-{(S)-1-(biphenyl-4-ylmethyl)-2-oxoperhydro-
azepin-3-v1] (2R, 3R, 4S,55) -6-benzyloxyimino-3,4,5-tri-
hydroxy-2-methoxyhexylamide



Is then freeze-dried in 10 mM of pure water and 0.5 m of MOH 33.69 ngy
of product Exanple 9 are collected (Yld = 90%. 20 TLC (90/10

CH2C12/ MeOH): Rf = 0.22 LCMS (ES+/, 30 V): tR=3.61 m | nmz = 949
(2M+H ) ; 475" (M+H ); 457" (MrH H20); 993 (2MHHCOOH); 519 (MHHCOOH). 25
Exampl e 10: N-[(S)-I|-(bi phenyl -4-yl nethyl)-2-oxoper hydro-

azepin-3-yl] (2R, 3R, 4S, 5S) - 6- benzyl oxyi m no-3,4,5-tri -

hydr oxy- 2- met hoxyhexyl amde 39 OH OH O II fl H=OH O Oa) Step 1
Preparation of (4S,7R)-7-nmethoxy-2, 2-

di et hyl - 6- oxot et r ahydr of ur o[ 3, 2- d] 1, 3-di oxan- 4-car b- al dehyde
0-benzyloxinme (24) 0 O 0 0 23 24 ~K 5 110 ng of O- benzylhydroxylanrne
hydrochl oride (0.689 mmol), 144.6 ggﬁof.zs (0. 28 nnDI) (whi ch may be

prepared accordi ng t he procedure rlbbd Chem 2001, 44,

3692- 3699, startlr‘t‘?) he yNe Lo’ d, and the

content of which | d herein . B of CHzCl12,
OH OH .

-a) Step 1: Preparation of {4S,7R)—7—methoxy—2,2—
dimethyl-6-oxotetrahydrofuro([3,2-d]-1,3-dioxan-4-carb-
aldehyde O-benzyloxime (24)

Ncoh
r feragnce)

o
2

Iy !1:,,0

0] Q- i

Pl o
23 24

5
110 mg of O-benzylhydroxylamine hydrochloride

(0.689 mmol), 144.6 mg of 23 (0.628 mmol} (which may be
prepared according to the procedures described in J. Med.
Chem, 2001, 44, 3692-3699, starting with the y-lactone of
10 «a-glucoheptonic acid, and the content of which 1is
incorporated herein by reference), 11.5 ml of CH;Cly,
56.2 pul of pyridine (0.689 mmol) and 6 drops of water are
successively introduced into a 100 ml round-bottomed
flask with stirring and under an inert atmosphere.
15 Stirring is continued for 17 hours at r.t. The solution
is diluted by adding 11.5 ml of CH;Cl;, washed with 23 ml
of saturated NaCl solution, dried, £filtered and then
evaporated to dryness. 215 mg of crude yellow product are
collected. The crude product is purified by PCC with a
20. 50/50 EtOAc/heptane mixture (Rf = 0.14 & 0.26). 64.7 mg
of a first isomer 24, which solidifies to a yellow solid,
are collected (Yld = 31%). 67.8 mg of the second isomer,

which remains in oil form, are collected (Y1d = 32%).

25 TLC (80/15/5 EtQAc/EtOH/H:0): Rf = 0.28



56.2 | of pyridine (0.689 mmvl) and 6 drops of water are successively
introduced into a 100 mM round-bottonmed flask with stirring and under an
inert atnosphere. 15 Stirring is continued for 17 hours at r.t. The
solution is diluted by adding 11.5 m of CH2Cl12, washed with 23 m  of
saturated NaCl solution, dried, filtered and then evaporated to dryness.
215 nmg of crude yellow product are collected. The crude product IS
purified by PCCwith a 20 50/ 50 Et OAc/ hep %ﬁane m xture (Rf 0.14 & 0.26).
64.7 mg of a first isoner 24, which solidifies to a yeIIow solid, are
collected (Yld = 31%. 67.8 ng of the second isoner, which remains in oil
form are collqcted (Yld = 329 . 25 TLC (80/15/5 EtOAc/EtO—VHZO) Rf = 0.28
40 1H NVR (300EMBR GO 3z SBREY (E): 6 (ppm) = 7.56 (d, 1H, J = 7 Hz):
7.37 (m 5H); 5. 13i6smeRHYE) 4. F1(fpm) 2#) 7. 5161161( MHLIH); 47152)(rr7 iH) ;

3. 66 , 3H): 3 ; 50 S (@ 4.30
o Pg)s; 6!‘%4 L2 5(}[% %H)ls ]('S ,2%5 %H)rl '§Q6‘Er4(ﬁ (R, (Eﬁﬂ)ZH OCH(ZQh)

4.75 (m 1H 3f)m Aﬂls %n?ﬁlﬁ @)H}'41163 131-17[ '2):L ?gé 3H, OCH3):
1.57 (s, 3Hs O(CH3)2); 1.55 (s, 3H, C(OH3)2) 10 LCIVS(ES+/ '50 V) tR =
3.42 m | nmlz = 6714 éﬁé’#"’ 2)’ %36@5“{?%%) 372(8, é%fﬂ’}{)( H3ChaCRR) ; 191+

E%H)Z [(71% %Me}a)l_—' & Hz, 6), O (M (m, 5); 23 ?Ee'?s £ enaration, o,

(benzyl oxyi mi nomet hy,) -H-;hyadrasx yerd, 2EHi n@t;hyzz ~10 3(rdi oMEN-2); 3.68 (s,
4-ylI1-N-[(9) - 1-54pi BEFI”)YJ 143Y7| et hyk) -@2r@x9per hy ds0q2epkR; ¢ (CHs)2)
3-yl]-2-net hoxyacet am de (25)

LCMS (ES+/, 50 V): tg = 3.42 mn | m/z = 671" (2M+H"); 336"

(M+H"); 278" (M+H'[(HsC),C0l1); 91" (Bn%); 715 (2MH+HCOOCH);

380 (MH+HCOOH)

b) Step 2: Preparation of (RY-2-[(4R,55,6R) -6~
(benzyloxyiminomethyl)-5-hydroxy-2, 2-dimethyl-1,3-dioxan-
4-y1]-N-[(S) -1~ (biphenyl-4-ylmethyl)-2-oxoperhydrocazepin-
3-yl]-2-methoxyacetamide (25) '

Tigh oo Fighroo

35.45 mg of 24 (0.086 mmol), 28.94 mg of 7 (0.119 mmel),
29.45 mg of sodium 2-ethylhexanocate (0.177 mmol) and 1 ml
of THF are successively introduced into a 10 ml round-
bottomed flask with stirring and under an argon
atmOSphere..Sti.rring is continued for 20 hours at r.t.
10 ml of EtOAc are added to the reaction medium, which is
then washed successively with 10 ml of NaOH solution
(0.1 N), 10 ml of water and 10 ml of saturated NaCl
solution. The organic phase is dried, filtered and then
evaporated to dryness. The crude product is purified by
PCC with a 70/30 EtOAc/heptane mixture. 52.1 mg of
product 25 are collected (Y1d = 96%).




~ 00 QN C3H 2e Z 21 20 35.45 ng of 24 (0.086 mmol ), 28.94 ng of 7 (0.119
mmol ), 29.45 ng of sodium 2-ethyl hexanoate (0.177 mol) and 1 m  of THE
are successively introduced into a 10 m round- bottomed flask with
stirring and under an argon atnosphere. Stirring is continued for 20 hours
at r.t. 25 10 m of EtOAc are added to the reaction nmedium which is then
washed successively with 10 mM of NaOH solution (0.1 N), 10 ml of water
and 10 m of saturated NaC sol ution, ?é_organic phase is dried, filtered
and then evaporated to dryness. The cru product is purified by 30 PCC
with a 70/ 30 Et OAc/ heptane nixture. 52. 1 ng of product 25 are collected
(Yld =96%. 41 TLC %97/3 CH2C12/ Me = 0.12 1H NMWR (400 MHz, CDC13):
5 (ppm) = 7. 86 TG, (8783 HClagfpit) <( 9 33 (d, 0.67 H isoner (E)): 7.57
(d, '0.67 H 5 isoner (E)); 6.79 (d 0 33 H, |sorrer (2)); 5.13 (s, 2x0.33

'(*’Z)');Sofgl((z%) 113{5&1»1394 %fﬁ‘% ”6)&'13)'45%21?%&? @50(33 (r@ 38 83, sbepgmr
(B)): 4.18 (m B)&7 ms%sﬁm 0(%3)1{'431%“?6 ’3’3H N %’7 104 (m
10 0. 33 H, ESOﬁEbm(EZ))CE)3 ;876 (W9 Qd33 ®,32, Hi, soemerZ) YZ)) 3. 8318d, (9. 67 H,
2, 2i ig”er (E))’zx% §§ &mn l%o%f""(z*@g”%r 10(1 J, ,2&%@/ (}m3 ilé'Bmer4g(§P)(r271 1H
i_47(sf 3H?)510§5(@ﬁ]01ﬁ? 1 g somer (%?} .81 (m, £HT £ﬁ72 éﬂ H;
4.56 (m, 1H); 4.47 (m, 0.67 H, isomer (E}); 4.18 (m, 0.67
H, isomer (E))}; 4.16 (d, 0.33 H, isomer (Z)}; 4.04 (m,
10 0.33 H, isomer (2)); 3.87 (4, 0.33 H, 2, isomer (Z));
3.83 (d, 0.67 4, 2, isomer (E)}; 3.74 {(m, 0.67 H, isomer
(E}); 3.50 {(m, 1H); 3.30 (m, 1H); 2.10 (m, 1H); 1.85 (m,
1H); 1.75 (m, 1H); 1.49 (s, 3H); 1.48 (m, 2H); 1.47 (s,
3H); 1.35 (m, 1H)
15
LCMS (ES+, 50 V): tp = 4.41 mn | m/z = 1281" (2M+Na');

1259* (2M+H"); 630° (M+H'); 572 (M+H'[ (HaC)oCOl)

c) Step 3: Preparation of N-[(8)-1-(biphenyl-4-yl-

20 methyl)-2-oxoperhydroazepin-3-y1] (2R, 3R, 48, 5R)-6-(benzyl-
oxyimino-3, 4,5-trihydroxy-2-methoxyhexylamide {Example
10)

5

A mixture of 0.6 ml of TFA, 0.6 ml of THF and 0.4 ml of .
25 water at 0°C is introduced into a 20 ml round-bottomed
flask containing 49.27 mg of 25 (0.078 mmol), which is
also cooled to 0°C. The flask is then stirred under an
argon atmosphere at 0°C for 3 hours, and the ice bath is
then removed. After 2 hours, the solvents are evaporated
30 off under reduced pressure at 0°C, and the product is
then freeze-dried in 10 ml of pure water and 2 drops of
MeOH. The product is purified by PCC with a 93/7



LCMS (ES+, 50 V): tR=4.41 m | mz = 1281" (2MtNa'); -1259' (2M+H ); 630
(MtH ); 572" (MtH [(H3C)2CO)) c) Step 3. Preparation of

N-[(S)-1-(bi phenyl -4-yl - 20.

met hyl ) - 2- oxoper hydr oazepi n- 3-yl | (2R, 3R, 4S, 5R) - 6- (benzyl -

oxyi m no- 3, 4, 5-tri hydr oxy- 2- net hoxyhexyl am de (Exanple 10) a 9YY& ~o 0 CH
6H 2.2 RXIG A mxture of 0.6 m of TFA, 0.6 ml of THE and 0.4 m of 25
water at OCis introduced into a 20 m roynd-bottonmed fl ask contai ni ng
49.23 ng of 25 (0.078 mml), which is al®o cooled to OC. The flask is then
stirred under an argon atnosphere at OC for 3 hours, and the ice bath is
then renoved. After 2 hours, the solvents are evaporated 30 off upder
reduced pressuf82ate/ME0Ha ik Spr 6BEct™ i 8- 3¢ hen r édzdHr P€d PFPXF ™  of
pure wat er andEzasipbesl®fardeOilethedpfvitict 3il%)purified by PCC with a 93/7
42 CH2C12/ MeOH m xture (Rf = 0.30). 15.19 ng of product. Exanple 10 are
collected (Yl d 31%. TLC}gz93/7 CH2A Z/ MeOH): Rf = 0.30 5 LCMS (ESt/, 30
V): tR = 4.14 HHCI (R 47 LHEF/MeINRHRE, = 8980 (M+H ); 1223 (2MHHCOOH) ; 634
(MHHCOOH) . s Exanpl e 11: N-(4-benzyl - 5- oxoper hydro-1, 4-t hi azepi n-6- 10

yl)-(E)- (2R 3R SREw3,4, 3pt [jhydroxy-2-nethoxy- §,8- ~dijneihylngngéy enam de
OHOHO a) St e%’é%s E%Eggz/if atéioory)o'f q{Rert-éﬁ'u]’tyl 5- OX(/) erhyg?o-l,u- 0
t hi azepi n- 6-yl PEAr b@hdt &/ (2633 HEMHAHJOOH) ; " 634 (MH+HCOOH) . |
Example 11: N-{4-benzyl-5-oxoperhydro-1,4-thiazepin-6-
10 vyl1)-(E})-(2R,3R,45,5R)-3,4,5-trihydroxy-2-methoxy-8, 8-

dimethylnon-6-enamide

g0

OH O O

a) ‘Step l: Preparation of tert-butyl (5-oxoperhydro-1,4-
thiazepin-6~yl)carbamate (26)

o]
n o) N n
) — X
12 26

15 .
1.5 g of 19 (8.21 mmol) in 20 ml of chloroform are placed

in a 100 ml three-necked flask with stirring, with a

. condenser and under an argon atmosphere. 2.54 ml of
triethylamine (18.07 mmol) are injected in a single

20 portion and the system is placed in an ice bath. 1.79 g
of di-tert-butyl dicarbonate (8.21 mmol) in 25 ml eof
chloroform are then injected dropwise, while taking care

to keep the temperature at below 5°C. Stirring is
continued for 2 hours 30 minutes, 45 ml of CH;Cl, are then

25 added and the mixture is washed three times with 50 ml of
water. The aqueous phase is extracted with 40 ml of CHCl;

‘and the organic phases are then combined, dried over

magnesium sulfate, filtered and evaporated to dryness.



SO5 1519 26 1.5 g of 19 (8.21 mml) in 20 M of chloroformare placed
in a 100 mM three-necked flask with stirring, with a condenser and under
an argon atnosphere. 2.54 m of triethylamne (18.07 mml) are injected in
a single 20 portion and the systemis placed in an ice bath. 1.79 g of
di-tert-butyl dicarbonate (8.21 mmol) in 25 m of chloroformare then

I njected dropwi se, while taking care to keep the tenperature at bel ow 5C
Stirring is continued for 2 hours 30 niggges, 45 m of CH2Cl2 are then 25
added and the m xture is washed three tings with 50 m of water. The
aqueous phase is extracted with 40 ml of CH2Cl2 and the organic phases are
then conbi ned, ;digh@dg0YerHBINRIIHMEEULE A Sacdvdrledl @giand evaprat ed to
dryness. 43 1.814 g of white solid 26 are recovered (yield = 64%. TLC
(80/ 20 Et OAc/ cyBoli8R4ARR)ELq¥c cvgleBexpnal\k RUG0 OvFZ, DVSO-d6): S (ppm =
8.03 (m 1H); 6.54 (d, 1H); 4.48 (m 1H); 3.48 (m 2H); 2.6 (m 4F2; 1. 37
5 (s, 9H). LCVBH(EBR/ -(4080Md)E. BMSO=d423'd (@MeH) ;= 22703 (fwH)1H)N465-54

(4" benzyl 5 oxd&pdiiljarts 2 dn oy carbmdt s (99 87 5375 0 6

10 26 27 448 ngeof 986.(1.82 mmol ) , 67.2 ng of tetrabutyl ammoni um i odide
(182 gnol), 216 | of benzyl brom de (1.82 mmol) .
LOMS (ES+/-, 30 V): m/z = 493% (2M+H); 247" (M+H); 146

(M+H-tBuOCO}; 245~ (M-H).

b) Step 2: Preparation of tert-butyl (4-benzyl-5-oxo-
perhydro-1,4-thiazepin-6-yl)carbamate (27)

xeld —sends™

448 mg of 26 (1.82 mmol), 67.2 mg of tetrabutylammonium

10

iodide (182 umol), 216 ul of benzyl bromide (1.82 mmol)
and 112 mg of potassium hydroxide (2 mmol) in 18 ml of
THF are placed in a 50 ml round—boﬁtomed flask, with
15 stirring and under an argon atmosphere. . The white
suspension obtained is stirred for 4 days at room
temperature. 20 ml of EtOAc are added to the reaction
medium and the organic phase is then washed with 3 times
20 ml of water. The organic phase is dried, filtered and
20 then evaporated. 663 mg of crude product are recovered,
which product is chromatographed on silica with an 80/20
heptane/EtOAc mixture. 417 mg of product 27 are thus
recovered {yield = 68%).
TLC (80/20 heptane/EtOAc): Rf = 0.25
25 'H NMR (400 MHz, DMSO-de): & (ppm) = 7.3 (m, 5H); 6.78 (d,
1H); 4.77 {m, 1H); 4.74 and 4.38 (dd, 2H); 3.8 and 3.6
{m, 2H); 2.6 (m, 4H); 1.39 (s, 9H).
LCMS (ES+/-, 30 V): m/z = 673" (2M+H); 337 (M+H); 236



and 112 ng of potassium hydroxide (2 mmol) in 18 ml of THE are placed in a
50 m round-bottoned flask, with 15 stirring and under an argon atnosphere.
The white suspension obtained is stirred for 4 days at room tenperature.
20 M of EtOAc are added to the reaction nediumand the organic phase is
then washed with 3 tines 20 ml of water. The organic phase is dried,
filtered and 20 then evaporated. 663 ng of crude product are recovered,

whi ch product is chromat ographed on silicg with an 80/20 heptane/ Et OAc

m xture. 417 ng of product 27 are thus recovered (yield = 68%. TLC (80/20
hept ane/ Et OAc): Rf 0.25 25 1H NWR (400 MHz, DMSO-d6) : S (ppm = 7.3 (m

5H) ; 6.78 (d, i {4 etH) i 5] ands4. Bﬁlr()dd 2H) 3.8 and 3.6 (m
2H: 2.6 (m 4" ﬁlw&o‘?g’ i rés+/- O0V): mz =673 (2MH): 337
(MrH) ; 236" 44 (M+H—tBuG:O) 246 (M+H-Bn) 335 (MH. c) Step 3:

Preparati on of c6- &nkﬁﬂ-ﬂ:beﬂéyéﬁﬁthydr@f1ﬁ4am1nbe&%hﬁnzyﬁpenbyﬂydfbch+oride

(28) 0°1 H N Q a%ﬁ%%”ﬁ‘%ﬁ&*ﬁﬁ%ﬁﬁﬁgg 28g)5 405 ny of 28 (1.22 mol)

are taken up in asolution oi hydr ogen chl ori de
in dioxane (4M are added The stirre S ght at room
t enperature under argon. §§§3gv§i;2 are_then ev%%db al.£d off and the
residue is dried under vacuu
5 405 mg of 28 (1.22 mmol) are taken up in 1 ml of EtCAc
and 28 ml of a solution of hydrogen chloride in dioxane
(4M) are added. The mixture is stirred overnight at room
temperature under argon. The solvents are then evaporated
off and the residue is dried under wvacuum. 327 mg of
10 amine 28 are obtained in hydrochloride form, which
product is used directly in the following step.
LCMS (ES+/-, 30 V): m/z = 473% (2M+H); 237" (M+H): 146"
(M+H-Bn); 235~ (M-H).
H NMR (400 MHz, DMSO-d¢): & (ppm) = B8.38 (broad s, 1H);
15 7.32 {m, 5H); 4.83 and 4.36 (dd, 2H); 4.72 (m, 1H); 3.85
and 3.7 (m, 2H); 2.9-2.5 (m, 4H).

d) Step 4: Preparation of (R} -N- (4-benzyl-5-oxoperhydro-
1,4-thiazepin-6-y1)-2-[(4R,5S,6R})-6-((E)-3,3-dimethylbut-
l—enyl)—S—hydroxy—z,2~dimethyl-1,3—dioxinan~4—yl]—2—
20 methoxyacetamide (28)
o3

et
4
116 mg of 4 (407 umol), 140 mg of 28 (513 umol), 169 mg
of sodium 2-ethylhexancate (1.02 mmol) and 10 ml of THF
are successively introduced into a 50 ml round-bottomed
25 flask, with stirring and under an argon atmosphere.

Stirring is continued at room temperature for 4 days.



10 am ne 28 are obtained in hydrochloride form which product is used

directly in the followi ng step. LCM5 (ES+/-, 30 V) : mz = 473" (2M+H) ;

237" (MtH) ; 146" (MtH-Bn); 235- (MH). 1H NWR (400 MHz, DMSO-d6): S (ppm

= 8.38 (broad s, 1H); 15 7.32 (m 5H) ; 4.83 and 4.36 (dd, 2H), 4.72 (m

1H); 3.85 and 3.7 (m 2H); 2.9-2.5 (m 4H). d) Step 4: Preparation of

(R) -N-(4-benzyl - 5- oxoper hydr o-

1, 4-thiazepin-6-yl)-2-[ (4R 5S,6R)-6-((E) 4% 3-di et hyl but -

1- enyl ) - 5- hydr oxy- 2, 2-di net hyl - 1, 3-di oxi nan-4-yl]-2 20 met hoxyacet am de

(299 o0O11- ON N\ ONNCNOOOO ~-ONNS-- x S) 4 28 28 116 ng

of 4 (407 9”0')1olénﬂ?ﬂo€9?9f1%%8aééé§téméﬁe B o heSdhul en ehdyllexanoat e
(o]

(1.02 mmol ) an _ lE are successively introduced into a 50 m
round- bot t omed T2& friiggarewi tsh weshed nguanesshayy awibk g4f B meSpheri!

Stirring is Co%tg.g@{iﬁd rbQPgx Egﬁﬁﬁg&ﬁlrgnéo';chénd%%h 4 40 J8 Wit hyl

acetate are ad to the reaction nedium The m xture i s washed

successi vel y wiankd 40 mil off GatMrasedi HaChy grdRFien soTe i BFIHMEF tRRAFS th 40
m of watery and 4] %%e%@taq{h?ﬁ?gutgggaﬁﬁggy&hOgulggfe,orgm&a‘aﬂ'aﬁ?d5 I'S

dri ed over anhydrous nagnesium ate, tered and then evaporated to
dryness. 340 niheh evyedtavaditogdrvaeses . obtdimed whivellpwbelycyup sare

chromat Ograph'e%b(ggiﬁ'é&’i C%vhich product is chromatographed on silica
(eluent: 97/3 CHClp/MeOH). 184 mg of product 289 are
collected (yield = 87%).

TLC (97/3 CH,Clp/MeOH): Rf = 0.34

LCMS (ES+/- 50 V): m/z = 1043% (2M+H): 522% (M+H); 464°
(M+H-CO(CHa)2); 1087 (2M-H+HCOOH); 566~ (M-H+HCOOH); 5207
(M-H) .

Iy NMR (400 MHz, DMSO-dg): &(ppm) = 8.05 {(dd, 1H); 7.35
(m, SH); 5.69 (&, 1H); 5.45 (d4d, 1H); 5.05 (m, 1H); 4.75
and 4.4 (dd, 2H); 4.53 (4, 1H); 4.29 {m, 1H); 4.0-3.6 (m,
4H); 3.28 (m, 4H); 2.6 (m,_4H); 1.3 (4, 6H); 1.0 (s, SH).

e) Step 5: Preparation of N-(4-benzyl-5-oxoperhydro-1,4-
thiazepin-6-yl1)~-(E)-(2R,3R,4S,5R)-3,4,5~trihydroxy-2-
methoxy-8, 8-dimethylnon-6-enamide (Example 11)

AL O XNt O
oxo e} < N | .
22 Ex11

340 mg of 29 (653 umol) are mixed with 3.8 ml of THF and
6.8 ml of 1IN hydrochloric acid, with stirring and under
argon. Stirring is continued for 4 hours at room
temperature. Next, the solution is cooled to 5°C and
neutralized to pH 7.0 with 2N sodium hydroxide. 2.5 g of
NaCl are added. The mixture 1is warmed to room
temperature. 5 ml of EtOAc are added. The organic phase

is separated out, dried over magnesium sulfate, filtered




(eluent: 97/3 CH2C12/ MeOH). 184 ng of product 29 are collected (yield =
87% . 10 TLC (97/3 CH2C12/MeOH): Rf = 0.34 LCMBS (ES+/- 50 V): nlz = 1043
(2M+H); 522" (M+H); 464" (MrHCQ(CH3)2); 1087-(2M H+HCOOH); 566-

(M H+HCOCH) ; 520- (MH). 1H NWR (400 MHz, DMSO-d6): S(ppm) = 8.05 (dd, 1H);
7.35 15 (m 5H ; 5.69 (d, 1H) ; 5.45 (dd, 1H) ; 5.05 (m 1H) ; 4.75 and
4.4 (dd, 2H); 4.53 (d, 1H); 4.29 (m 1H); 4.0-3.6 (m 4H); 3.28 (m 4H);
2.6 (m 4H); 1.3 (d, 6H); 1.0 (s, 9H). %)6 Step 5: Preparation of

N- (4- benzyl - 5- oxoper hydro-1, 4-

thiazepin-6-yl)-(E)-(2R 3R 4S,5R)-3,4,5-tri hydroxy-2 20

met hoxy- 8, 8- di gﬁ[ihx%gn gg,ggeg%gg égxagpﬁésél)zz@fﬁg OOt Hie Q@iRd&ctOH OH 0

S Exil 340 ng of are mxed wt of THE and 6.8 m of
I N hydrochl ori @J‘-'&CIC@llﬂFt—hdstWhl¢hgpa‘h@u¢mdé$ th?’goﬁhr@f'ﬁ%‘??@’l'19§ @ht i nued
for 4 hours at enper en Nexd eosplfg_;énpn ,@1]'_5 cgg tw, 50C
and neutrali zeél:' o pH 3t vr%?lt h SOdI um le&#om de. p e %\l% are

added. The mi x0@r&0i sCHAEEdedD. r A& mgenpérammcblCtS M]-Etdﬁ?c #% added.
The organi c.pha S [3f ed dried over magnesium sulfate, filtered
46 and then e&"g’gé%% %dgfaegﬁynegg "228 ng of crude product are collected,
whi ch product iT&Ct b2t/ ThraalogfegiiedR6n= &i44ca with an el ution gradient

of frompure OfGL2 ta. 90/ 19 GHRCIZLNEOH 653 0x9! REQEUGH.ExAMRLe: 11 are

(M+H-H,0) ; 446" (M+H-2H;0); 428% (M+H-3H;0); 1007 (2M-
H+HCOOH) ; 526 (M-H+HCOOH); 480 (M-H).

10 'H NMR (400 MHz, DMSO-dg): d(ppm) = 8.05 (dd, 1H); 7.3 (m,
5H); 5.65 (d, 1H); 5.35 (dd, 1H); 5.02 (m, 1H); 4.75 and
4.40 (ad, 2H); 4.58 (m, 2H,); 4.3 {(m, 1H); 4.02 and 3.74
(dd, 2H); 3.98 (m, 1H); 3.83 (m, 1H); 3.6 (m, 1H); 3.35
(m, 1H); 3.25 (s, 3H): 2.8-2.4 (m, 4H); 0.97 (s, 9H).

15 Example 12: N-(4-(3,4-difluorobenzyl) -5-oxoperhydro-
1,4-thiazepin-6-yl)-(E)-{2R,3R,48,5R)-3,4,5-trihydroxy-2-
methoxy-8, 8-dimethylnon-6-enamide '

F
/s
OH csm o ’>
s -
a) Step 1: Preparation of tert~butyl [4-(3,4-difluoro-
20 benzyl)-5-oxoperhydro-1l,4-thiazepin-6-yl]-carbamate (30)
F

gty — ><°m:“fj@

81 mg of sodium hydride as a 60% suspension in oil
(2.03 mmol) are introduced at room temperature into a
50 ml round-bottomed flask, with stirring and under an
25 argon atmosphere, containing 20 ml of THF and 500 mg of

26 (2.03 mmol). The medium is stirred for 1 hour and



5 obtained (yield = 49% . TLC (90/10 CH2C12/ MeCOH): Rf = 0.44 LCV5 (ESt/ -,
50 V): mz = 969" (2MtH); 482" (MH); 464" (MtH H20); 446 (M+rH 2H20);
428" (M+H 3H20); 1007- (2M H+HCOOH); 526- (M H+HCOOH); 480- (MH). 10 'H
NVR (400 MHz, DMSO-d6) : S(ppm) = 8.05 (dd, 1H) ; 7.3 (m 5H); 5.65 (d,
1H); 5.35 (dd, 1H); 5.02 (m 1H); 4.75 and 4.40 (dd, 2H); 4.58 (m 2H,);
4.3 (m 1H); 4.02 and 3.74 (dd, 2H); 3.98 (m 1H); 3.83 (m 1H); 3.6 (m
1H; 3.35 (m 1H); 3.25 (s, 3H); 2.8-2.4 (m 4H); 0.97 (s, 9H. 15 Exanple
12: N-(4-(3, 4-difluorobenzyl)-5-oxoper hydlr? '
1,4;1”" aéepig 6-yl)-(E)-(2R 3R 4S,5R) -3, 4, 5-tri hydr oxy- 2-
met hoxy- 8, 8- di pgkhyln F 0
Preparation of tert&bgt y(?% %E\?C? %%F’f%%ﬁor@éﬂ%l bitmile AP éhen
benzyl ) - 5- oxopedtigdr one44tteI<ﬂllamep48n -sg-iyrjedc artremiglt¢ 3G mF P FEA%B 81 ny
of sodi um hydriLdg %? 91168§’ %%?8 “éfé’ ddbPldo tg.]% Q3.0PPb) AE&i 4 pduced at
roomterrperature I nto 0 round ot t onmed wth stirring and
?gdgg an i2;5 ar gcﬁneaéﬁegpheteqn cofit bhai phages nbYoﬁefﬁ-El%d B0 eggatic 26

no l,um tirred f urq.a 0 ) of
3,4-difl uorobeﬁglyggbr%m eh%re c% it (Péed@ % Q,(} at}r%%zs .1;% %re%&m :
ovgrnl ghtd 20 phaoé Esmrleandfmeﬂedofanﬂattéuenalegaaque’QEQotQ héryegs on
medi um and,

1.5 g of crude product are recovered, which product is

chromatographed on silica ({(eluent: 80/20 heptane/EtOAc).

460 mg of product 30 are recovered {vield = 61%).

10 'H NMR (400 MHz, CDCli), & (ppm): 1.46 (s, 9H); from 2.42
to 2.58 (m, 2H}; 2.72 (dd; J = 9.5 and 14.5 Hz, 1H); 2.85
(d, J = 14.5 Hz, 1H); 3.61 (broad d, J = 16.0 Hz, 1H);
3.87 (broad a&d, J = 8.5 and 16.0 Hz, 1H); 4.31 (4, J =
14.5 Hz, 1H); 4.83 (d, J = 14.5 Hz, 1lH); 4.86 (partially

15 masked m, 1H); 6.10 (broad d, J = 6.0 Hz, 1H); 6.98

{brcad m, 1H ); from 7.05 to 7.17 (m, 2H).

b) Step 2: Preparation of 6-amino-4-(3,4~difluoro-
benzyl}perhydro-1,4- thlazepln 5-one hydrochloride (31)

XT%} %}

20 460 mg of 30 (1.235 mmol) are taken up in a 25 ml round-
bottomed flask and 9.3 ml of a sclution of hydrogen
chloride in dioxane (4M) are added. The medium is stirred
for 4 hours at room temperature under argon. After
evaporating off the solvent, 460 mg of amine 31 are

25 obtained in hydrochloride form, which product is used
directly in the following step.

'Y NMR (300 MHz DMSO-d6), & (ppm): from 2.53 to 2.73 (m,
2H); 2.75 (dd, J = 9.0 and 14.5 Hz, 1H); 2.93 (dd, J =
4.0 and 14.5 Hz, 1H); from 3.62 to 3.75 (masked m, 1H);



after separation of the phases by settling, the organic 5 phase is washed
once with 20 ml of water. The organic phase is dried, filtered and then
evaporated to dryness. 1.5 g of crude product are recovered, which product
is chromat ographed on silica (eluent: 80/20 heptane/ Et OAc). 460 ny of
product 30 are recovered (yield = 61%. 10 1H NWVR (400 MHz, CDC13), S
(ppm: 1.46 (s, 9H); from2.42 to 2.58 (m 2H); 2.72 (dd, J = 9.5 and 14.5
Hz, 1H); 2.85 (d, J = 14.5 Hz, 1H) ; 64 (broad d, J = 16.0 Hz, 1H ;
3.87 (broad dd, J = 8.5 and 16.0 Hz, 1H) 4.31 (d, J = 14.5 Hz, 1H); 4.83
(d, J = 14 5 Hz, 1H) ; 4.86 (partially 15 masked m 1H); 6.10 (broad d, J

6.0 Hz, 6698, @brsgactoms 39'51 ) imf 1@y 7. 334 0(d, 1F €mild) .uA) SHtep 2:
Preparat|on of 6-am no-4- (3, 4-difluoro- beng){j[m perh dro 1
4-t hi azepi n- 5- éné’5hyé?10c~ﬁlﬁr4d% 31)2 £ Ha A= 5 147 $57)13Hd B 30 31

20 460 ng of 3Q4(1. 23p; NPl )]h}ﬂregr@,glea 4p £ B 2P W, raynds, .h)g)t tioredh f | ask

and 9.3 ml of a solufion of hydrogen chloride in dioxane (4M are added.
The mediumis oti PHed for 4 hours at room tenperature under argon. After
evaporating off the solvent, 460 ng of amne 31 are 25 obtained in

hydrochl ori de f V\/mch rodu s used_ djrect | f step
1H NVR (300° ML eé’&ﬁﬁ%m‘?rSﬁ\ gR% e bE J%‘f 26 @% (dd, J
= 9.0 and 14. 55Hz>;coﬁé{)‘hy<2m9-3- (4ddhlazeplm-@-xéﬁd2r4(5Rl-§S 68) (&3 62 to
3.75 (masked iR, 314) ne@8/1but-1-enyl) -5-hydroxy-2,2-dimethyl-1, 3-dioxi-
nan-4-yl]-2-methoxyacetamide {(32)

SERCHE
3

50 mg of 4 (176 wpmol}, 109 mg of 31 (352 pumol), 73 mg of

sodium 2-ethylhexanocate (440 umol) and 1 ml of THF are
successively introduced into a Wheaton tube, with
stirring and under an argon atmosphere. Stirring is
continued at room temperature for 3 days. 3 ml of ethyl
acetate are added to the reaction medium. The mixture is
washed successively with 3 ml of HCl solution (1N) and
then with 3 ml of saturated NaHCOs; solution and 3 ml of
water. The organic phése is dried over anhydrous
magnesium sulfate, filtered and then evaporated to
dryness. 100 mg of a fellow 0il are obtained, which
product is chromatographed on a cartridge of NH;-grafted
silica (3 g, eluent, 75/25 heptane/EtOAc). 54 mg of
expected:product 32 are collected (vield = 50%). ‘
5y NMR (400 MHz DMSO-d6), a 50% - 50% mixture of isomers
with & (ppm): 0.99 (s, 9H); 1.27 (s, 3H); 1.32 (s, 1.5H);
1.33 (s, 1.5H); from 2.51 tec 2.73 (m, 4H); from 3.24 to
3.31 (partially masked m, 1H); 3.2% (s, 3H}; 3.66 (m,
1H); 3.79 {4, J = 8.5 Hz, 0.5H); 3.84 (d, J = 8.5 Hz, 0.5




from3.80 to 3.95 (m 1H); 4.30 (d, J = 15.0 Hz, 1H); 4.75 (dd, J = 4.0
and 9.0 Hz, 1H); 4.82 (d, J = 15.0 Hz, 1H); 7.17 (m 1H); from7.32 to
7.47 (m 2H); 8.49 (broad m 3H). 5 c) Step 3. Preparation of :

(R -N-(4-(3,4-difluorobenzyl) -

5- oxoper hydro- 1, 4-t hi azepi n-6-yl)-2-[ (4R, 5S, 6R)-6-((E) -

3, 3-di net hyl but - I -enyl ) - 5- hydr oxy- 2, 2-di net hyl - 1, 3- di oxi -

nan- 4-yl]-2-nmet hoxyacetamde (32) FF ,,ate 1{\/ FHN3 OOOg 4 37. R
10 50 ng of 4 (176 nol), 109 ng of 31 (352 gnmol), 73 ng of sodium

2- et hyl hexanoate (440 nol) and 1 m of THE are successively introduced

into a V\heatonﬁi)lgb%,.a\gi th slt}hr'_riﬁg,sangn’unggr; an A QN atgosphere. (ot irring
is continued at ‘'roomtenperature for days. 3 m of ethyl 15 acetate are
added to the rdadti dn4Fedidumd The8nd xHar e0i 8H) nadh2d d$decdssi V1Y ¥Wth 3 i

of HC1 sol uti o[[‘_u)héil@l) gndg &ﬂ,enlﬁ‘f;ths.?céﬁ(nﬁf 1%1%1,‘1[3@%‘?0'(&@,"'%5@!5“&1%‘ and 3

m of water. f gani C ase 1s dried over anhydrous nagnesium sul f ate,
filtered and th&noOewWzporated 5.6920ddr ynessl6 X0Hzawy Wi ia Yeld ot oi bt e

obtai ned, which  pr qd%} Jz'lgs 7C_Qr3orr(§r§ ogzrﬁghesqggnn%'g trigoe of Nyi2sgyafted

silica (3 g, eluent, heéptane/ Et QAC) . expect ed product 32
are coll ected @yiogl ddz 50896 .5 H2NVR.bBDO MHz DVSO-d6), a 50% - 50% m xture
of isomers 25 with S (ppm: 0.99 (s, 9H); 1.27 (s, 3H); 1.32 (s, 1.5H);
1.33 (s, 1.5H); from2.51 to 2.75 (m 4H); from3.24 to 3.31 (partially
masked m 1H); 3. 28t4s, 43H)Preéhafition of N-{4-(3,4-difluocrobenzyl)-5-

oxoperhydro-1, 4-thiazepin-6-yl)-(E)- (2R, 3R,48,5R)-3,4,5~
10 trihydroxy-2-methoxy-8,8-dimethylnon-6-enamide {(Example

12)
T —-M“{L"O
§><§ © S,) onoon b s:)
a2 Exi2

54 mg of 32 (97 umol) are mixed in 0.5 ml of THF and

0.97 ml of 1N hydrochloric acid, with stirring and under
15 argon. Stirring is continued for 5 thours at room

temperature. The solution is then neutralized to pH 7.0

with 1N sodium hydroxide. The mixture is extracted twice

witﬁ. 5 ml of EtOAc. The organic phases are combined,

dried over magnesium sulfate and filtered, and then
20 evaporated to dryness. 38.5 mg of product Example 12 are

obtained (yield = 77%).

ES: 517 (+)=(M+H) {+); 499(+)=(M+H) (+) -Hz0

' NMR (400 MHz, DMSO-d6), a 50/50 mixture of 2 isomers,

with & (ppm): 0.97 (s, 9H); from 2.52 to 2.77 (partially
25 masked m, 4H); from 3.23 to 3.38 (partially masked m,

1H); 3.26 (s, 1.5H); 3.28 (s, 1.5H); from 3.54 to 3.72°

(m, 2H); 3.73 (4, J = 7.0 Hz, 0.5H); 3.74 (d, J = 7.0 Hz,

0.5H); 2.88 (m, 1H); 3.98 (m, 1H); from 4.32 to 4.39 (m,

2H); 4.50 (4, J = 7.5 Hz, 0.5H); 4.58 (m, 1.5H); 4.74 (4,



1H); 3.79 (d, J = 8.5 Hz, 0.5H); 3.84 (d, J =8.5 Hz, 0.5 49 H); 3.88 (m

1H; 3.95 (m 1H); 4.28 (m 1H); 4.34 (m 1H); 4.45 (d, J = 8.5 Hz, 0.5H);

4.57 (d, J =85 Hz, O0.5H; 4.76 (m 1H) ; 5.06 (m 1H) ; 5.47 (dd, J =

7.5 and 16.0 Hz, 1H); 5.69 (d, J = 16.0 Hz, 1H); 7.14 (m 1H); 5 from7.31

to 7.43 (m 2H) ; 8.03 (d, J = 6.5 Hz, 0.5H);> 8.07 (d, J = 6.5 Hz, 0.5H).

e) Step 4: Preparation of N (4-(3,4-difluorobenzyl)-5-

oxoper hydro-1|, 4-thiazepin-6-yl)-(E)- (2R 35% 4S,5R) - 3,4,5- 10

tri hydr oxy- 2- net hoxy- 8, 8- di net hyl non- 6- eriam de (Exanple 12) FF | ' oX

~71 , rX F I OXO—lO—lO x SI1J/ Ex12 54 ng of 32 (97 nol) are mixed in
1N

0.5 m of THE gnd 19.97xs @f) | M Rydrachhgy i cs aed dm, Witk ; SE1 651 grssd under
15 argon. Stlrrlng 'S continued for é hours at room tenperature. The
solution is thén Aeet 2&l0z8d, t BHpH 7.1 Wt FEIN $8@Puth B dFox] tE  Fhe

mxture is extragcte th g &l yof BtERE. Eheyorgangc =phasesyare
conbi ned, dri gg(}ovgrb\#agﬁespum sulfate and fﬁ tered, and then 20

evapor at ed to @r.pHess. 38.5 ng of product Exanple 12 are obtained (yield =
779 . ES: 517(+)=(MrH) (+); 499(+)=(MrH) (+) -H20 1H NWR (400 M—Iz DVSO- d6) ,

a 50/50 m xture of 2 | Soners 52 to
2.77 (partial | P*a3Blagtded i (\gIFD(g ?%ﬁﬁ?% enz§&§85 &Q Iy%masked in,
‘ 1,4-thiazepin-6- yl)-(E)—(2R 3R,4S,5R)~3,4, 5 trlhydroxy -2
methoxy-8, 8-dimethylnon-6-enamide

[
/
N
H H F
OH OH © 5)

a) Step 1: Preparation of tert-butyl [4-(3,5-difluoro-
10 benzyl)-5-oxoperhydro-1, 4-thiazepin-6-yl]carbamate (33)
F

X"f{j . Xo‘g’n{%j—q

121 mg of sodium hydride as a 60% suspension in oil
(3.05 mmol) are introduced at room temperature into a
50 ml1 round-bottomed flask, with stifring and under an

15 argon atmosphere, containing 20 ml of DMF and 500 mg of
26 (2.03 mmol). The medium is stirred for 1 hour and
454 mg (2.03 mmol) of 3,5-difluorcbenzyl bromide are then
added. The medium is stirred for 3 hours, 50 ml of EtOAc
and 50 ml of water are added to the reaction medium and,

20 after separation of the phases by settling, the organic
phase is washed with 50 ml of water. The organic phase is
dried, filtered and then evaporated to dryness. 1.5 g of
crude product are recovered, which product is
chromatographed on a silica cartridge (20 g, eluent:

25 B0/20 heptane/Et0OAc). 600 mg of product 33 are recovered
(yvield = 79%).



1H); 3.26 (s, 1.5H); 3.28 (s,
= 7.0 Hz, 0.5H); 3.74 (d, J

5H); from3.54 to 3.72 (m 2H); 3.73 (d, J

1.
7.0 Hz, O0.5H); 3.88 (m 1H): 3.98 (m 1H):
5 :

from4.32 to 4.39 (m 2H); 4.50 (d, J = 7.5 Hz, 0.5H); 4.58 (m 1.5x);
4.74 (d, 50 J =15.0 Hz, 1H); 5.04 (m 1H); 5.34 (m 1H); 5.63 (broad d,
J =16.0 Hz, 1H) ; 7.14 (m 1H) ; from7.29 to 7.44 (m 2H); 8.03 (d, J =
6.5 Hz, 0.5H); 8.07 (d, J = 6.5 Hz .5H). 5 Exanple 13:

N (4- (3 5-di fl uorobenzyl ) - 5- oxoper

hyd o- .
1, 4-t hi azepi n-6-yl ) - (E) - (2R 3R 4S, 5R) - 3, £5-t ri hydr oxy- 2-
rrethoxy88d|rrethylnon6enamdeF O+ / N\ OHOHO8 F a) Step 1:

Preparation of ifect-bu (3, yor

benzyl ) - 5- oxope h%ﬁ (%)62 eizeI%fsgJ 6'16 I’]?ar%%nﬁte (ég) E Oqu\ﬁnl\l\/fII:\l-mF 26
33 121 ng of sadisumteydr.iiie @s &I—ﬁQ%SL&peﬂSI arH)i;n Did6e (8. OH-I)rnTD4)3%1re

i ntroduced at roomterrp r ture i 0, ound-b to I W th
stirring and urder Jarf f‘% z}?l&m ghg? ( %%]ﬁ?clgl i njgzg)l'tI n&adgoff and 500
mg of 26 (2.03smsplyz, Tlha m&dlum i® stieredsfor,l lur Bod @64 2 { 2. 03
mmol ) of 3, 5 dlfluorobenzyl brom de_are then , added. The nediumis stirred
for 3 hours? 50 -H SFEECDSE 2-and 9m% Jsr are added to the reaction
medi um and, 20 after separation of the phases by settling, the organic

h i h ith 50 m. of t |t d
Dh L e eS8 T Sl Bl (M 2L9R0I £ ISR Suctbbgtey Lt ore

perhydro-1,4- thlazepln -one hydrochlorlde (34)

Sy {‘"5{2 55

S

0
r
I

230 mg of 33 (1.235 mmol} are taken up in a 25 ml round-

10 bottomed flask and 5 ml of a solution of hydrogen

chloride in dioxane (4M) are added. The medium is stirred

for 2 hours at room temperature wunder argon. After

evaporating off the solvent, 230 mg of amine 34 are

obtained in hydrochloride form, which product is used

15 directly in the following step. |

H NMR (400 MHz, DMSO-d6), & (ppm): from 2.62 to 2.72 (m,

2H); 2.77 (dd, J = 8.5 and 14.5 Hz, 1H); 2.90 (dd, J =

4.0 and 14.5 Hz, 1H); 3.74 (m, 1H); 3.91 {(m, 1H); 4.29

(d, J = 15.5 Hz, 1H); 4.79 (m, 1H); 4.91 (d, J = 15.5 Hz,

20 1H); 7.03 (m, 2H); 7.15 (tt, J = 2.5 and 9.5 Hz, 1H);
8.44 (broad m, 3H).

¢} Step 3: Preparation of (R)-N-(4-(3, 5-dif1uorc;benzyl) -

S-oxoperhydro-1,4-thiazepin-6-y1)-2-[(4R,5S,6R}-6-((E)-

3,3-dimethylbut-1-enyl)-5-hydroxy-2, 2-dimethyl-1, 3-dioxi-
25 nan-4-yl]-2-methoxyacetamide (35)



crude product are recovered, which product is chromatographed on a silica
cartridge (20 g, eluent: 25 80/20 heptane/ Et OAc). 600 ng of product 33 are
recovered (yield =79%. 51 1H NMR (300 MHz, DMBO-d6), S (ppm: 1.39 (s,
9H); from 2.54 to 2.77 (m 4H); 3.64 (m 1H); 3.86 (m 1H); 4.32 (d, J =
15.5 Hz, 1H); 4.77 (masked m 1H); 4.80 (d, J = 15.5 Hz, 1H); 6.76 (d, J =
6.5 Hz, 1H); 7.00 (m 2H); 5 7.11 (tt, J = 2.5 and 9.5 Hz, 1H). b) Step 2:
Preparati on of 6-am no-4-(3,5-difluorobenzyl)- perhydro-1,4-thi azepin-5-one
hydrochloride (34) F O\ / ON F -- H HJO F OS 33 M 230 ng of 33
(1.235 mmol ) are taken up in a 25 m round 10 bottoned flask and 5 ml of a
sol ution of hydrogen <chloride in dioxgne (4M are added. The nediumis

stirred for 2 hours roo tenperat und ar gon. ﬁﬁter evapor ati ng
of f the solvent, 230 nglof?a ne 34 Obt:&ﬁﬁi:gﬂ%; i de form

whi ch product is used rec I the foll (400 MHz,
DMSO-d6), S (ppm: fron12>§2 to* 2 Z?o(d 5 and 14.5
Hz, 1H) ; 2.90 (dd, J = 4.0 and*ﬁ Hz, 3 91 (m 1H);

4.29 (d, J = 15.5 Hz, 1H) % 4.79 (m 1H): 4 91 (d J-f: 15 5 Hz, 20 1H);
7.03 (m 2H); %olﬁg(&k,y(ﬁs?-;ﬁncﬂr)d 915 g, ofiH4 (324 4mbbY patB MmBHE

sodium 2-ethylhexanocate (754 umol} and 2.5 ml of THF are
successively introduced into a Wheaton tube, with
5 stirring and under an argon atmosphere. Stirring is
continued at room temperature for 3 days. 10 ml of ethyl
acetate are added to the reaction medium. The mixture is
washed successively with 10 ml of HCl solution (IN) and
then with 10 ml of saturated NaHCO; solution and 10 ml of
10 saturated aqueous NaCl. The organic phase is dried over
anhydrous magnesium sulfate, filtered and then evaporated
to dryness. 120 mg of a yellow oil are obtained, which
product is chromatographed on a cartridge of NH;-grafted
silica (3 g, eluent: CH;Cl:). 48 mg of expected product 35
15 are collected (yield = 49%) .
1y NMR (400 MHz, CDCl;), a 50/50 mixture of 2 isomers,
with & (ppm): 1.03 (s, 4.5H); 1.04 (s, 4.54); 1.45 (s,
1.5H): 1.46 (=, 1.5H); 1.49 (s, 3H); from 2.49 to 2.62
(m, 2H); 2.68 (dd, J = 9.5 and 14.5 Hz, 0.5H); 2.73 (dd,
20 J = 9.5 and 14.5 Hz, J = 0.5H); 2.78 (&, J = 9.5 Hz, 1H});
2.84 (d4, J = 3.0 and 14.5 Hz, 0.5H); 2.90 (dd, J = 3.0
and 14.5 Hz, 0.5H); 3.44 (4, J = 3.5 Hz, 0.5H); from 3.50
to 3.58 (partially masked m, 0.5H); 3.51 (s, 1.5H}; 3.55
(s, 1.5H); from 3.60 to 3.68 (m, 1H); from 3.87 to 3.98
25 (m, 2H); from 4.08 to 4.11 (m, 1H); 4.29 (m, lH);'4.36
(broad 4, J = 15.5 Hz, 1H); 4.86 (d, J = 15.5 Hz, 1H);
5.14 (m, 1H); 5.53 (4d, J = 6.5 and 16.0 Hz, 0.5H}); 5.57
(dd, J = 6.5 and 16.0 Hz, 0.5H); 5.78 (d, J = 16.0 Hz,



T

c) Step 3: Preparation of (R -N(4-(3,5-difluorobenzyl)-

5- oxoper hydro-1, 4-thi azepi n-6-yl)-2-[ (4R, 5S,6R)-6-((E)-

3, 3-di net hyl but - I - enyl ) - 5- hydr oxy- 2, 2-di et hyl - 1, 3-di oxi 25

nan- 4-yl]-2-nmet hoxyacetamde (35) 52 F \.,o\ NFI1 oNoo /No CHo OOF
OOHNS K 34 Sys 50 ng of 4 (176 nol), 217 ng of 34 (352 nol), 132 ng of -
sodi um 2- et hyi hexanoate (754 gnol) and 2.5 ml of THE are successively

i ntroduced into a Wheaton tube, with 5 stg rring and under an argon

at nosphere. Stirring is continued at roomterrperature for 3 days. 10 m of
ethyl acetate are added to the reaction nedium The mxture is washed

-successivel y wihh.1Q iy of ﬁCltéogug:g or@mgllﬁglh)ancb Fhem W h=1¢ il 0,
saturated NaHCO3 Sol ution and 10 10 saturated aqueous Nad . The

organi ¢ phase i0s 58} i e8l. Q¥ efd, &nﬁyér Bugzna‘?g-rﬁ%‘l umsul fate, filtered and then
evaporated to dryness. 120 ng of a yellow 0|I are obtai ned, whi ch pr oduct

i s chromat ographed_on a cartrl of NH2- gr. af a (3
CH2Cl2). 48 ngof SeRcteéd B 5 o LS g fg“f’g"b%?i ?6]/() 1H
NNR (400 MHz, me;hy@w,%tﬂmmtzapenﬂﬁ 321)|-s@m5r(§R 3Ri4H @’(ﬁp#}f’ 1.03 (s,

4.5H); 1. 045(5tr4h &Qoxﬁ—zuﬁéfio 185Qﬂd1ﬂeﬁﬂiﬂﬁ%n~$ 5hﬁm1da49 (Bxarigds from
2.49 to 2.62 2.68 (dd, J = 9.5 and 14.5 Hz, 0.5H); 2.73 (dd, 20 J

= 9.5 and 14.5 ,J-OSH) 278(d J=9.5H, 1H: 2.84 (dd, J =3. 0
and 14.5 Hz, 0.5H): 2.90 (dd, J = 3.0 and 14.5 Hz, 0.5H): 3.44 (d, J = 3.5

B 5°Mw@ﬁuw

OH OH O

10 48 mg of 35 (97 pmol) are mixed with 0.42 ml of THF and
0.92 ml of 1IN hydrochloric acid, with stirring and under
argon., Stirring is continued for 4 hours at room
temperature. The solution is then neutralized to pH 7.0
with 1N sodium hydroxide. The mixture is extracted twice

15 with 2 ml of EtOAc. The organic phaées are combined,
dried over magnesium sulfate and filtered and then
evaporated to dryness. 33.5 mg of product Example 13 are
obtained (yield = 55%). '
ES: 517 (+)=(M+H) (+); 499 (+)=(M+H) (+) -Hz0

20 'H NMR (400 MHz, CDCl3;), 60% - 40% resclution of isomers
with 6 (ppm): 1.04 (s, 9H); from 2.48 to 3.04 (m, 4H) ;
3.20 (4, J = 7.0 Hz, 0.4H); 3.35 (4, J = 7.0 Hz, 0.6H);
3.59 (s, 3H); from 3.60 to 3.70 (m, 2H); from 3.77 to
3.87 (m, 2H); 3.93 (m, 1H); 4.08 {(broad s, 0.6H); 4.19

25 (broad s, 0.4H); 4.25 (m, 1H); 4.41 {(m, 1H); 4.83 (m,
1H); 5.11 (m, 1H); 5.44 (dd, J = 8.0 et 16.5 Hz, 1H);
5.85 (d, J = 16.5 Hz, 1H); from 6.76 to 6.84 (m, 3H):
8.24 (4, J = 6.5 Hz, 0.6H); 8.29 (d, J = 6.5 Hz, 0.4H}.




to 3.58 (partially masked m 0.5H); 3.51 (s, 1.5H); 3.55 (s, 1.5H); from
3.60 to 3.68 (m 1H); from3.87 to 3.98 25 (m 2H); from4.08 to 4.11 (m
1H); 4.29 (m 1H); 4.36 (broad d J = 15.5 Hz, 1H); 4.86 (d, J = 15.5 Hz,
1H); 5.14 (m 1H); 5.53 (dd, J 6.5 and 16.0 Hz, 0.5H); 5.57 (dd, J =
6.5 and 16.0 Hz, 0.5H) ; 5.78 (d, J =16.0 Hz, 53 1H); from®6.72 to 6.83
(m 3H,; 7.77 (d, J =6.0 Hz, O,5H); 8.00 (d, J = 6.0 Hz, 0.5H). e) Step
4: Preparation of N-(4-(3,5-difluorobenzyl)-5-

oxoper hydro-1, 4-t hi azepi n-6-yl)-(E)- (2R 3R 4S,5R)-3,4,5- 5

tri hydroxy- 2- met hoxy- 8, 8- di net hyl non- 6- enani de (Exanple 13) FMF ouo O F

S OHOHO F s 13 10 48 r 2 m of
THE and 0. 92 Wﬁ‘(\l Hdr ochi- dggégaél‘glé% é’%ﬁg ngl ﬂqufﬂr{dje%r_% érgon.
Stirring is copétrhyérlo#b,m~4:H1calz|es:.at-61=y)bm(E)eﬁﬁ@n 3Rué@. SAhe . doldution i s
then neutraliz ). LR 80 doeXkdenaritee M Xture is
extracted tw cgq 9%9%_;#29 méMhtOQE %‘I)Ag &iirﬁﬂﬂg?igam c phases are conbi ned,
dried over magnesi um sul fate an iltered and then cievaporated to dryness.
33.5 ng of product Exarrpl e 13 Qht af nedo (yjie¥t\= 559 . ES: 517 (+) =
(MEH) (+) ; 499 (+) (I\/H—i) (+) -K20 ( MHz, CDC13), 60% - 40%
resol ution of isoners o

S

5 a) Step 1: Preparation of tert-butyl [4-(2, 6~
dichloropyrid—4—ylmethy1)—S—oxoperhydro—l,4—thiazepin—6—
yllcarbamate (36)

’“’%) — ey ?“D

121 mg of sodium hydride as a 60% suspension in oil
10 {3.05 mmol) are introduced at room temperature into a
50 ml round-bottomed flask, with stirring and under an
argon atmosphere, containing 20 ml of DMF and 500 mg of
26 (2.03 mmol). The medium is stirred for 1 hour and
489 mg (2.03 mmol) of 4-bromomethyl-2, 6~-dichloropyridine
15 are then added..The medium is stirred for 3 hours, 50 ml
of EtOAc and 50 ml of water are added to the reaction
medium and, after separation of the phases by settling,
the organic phase is washed once with 50 ml of water. The
organic phase is dried, filtered and then evaporated to
20 dryness. 1.5 g of crude product are recovered, which
product is chromatographed on a silica cartridge (20 g)
with an 80/20 heptane/EtOAc mixture. 190 mg of product 36
are recovered (yield = 23%).
M NMR (300 MHz, DMSO-d6), & (ppm): 1.39 (s, SH); £from
25 2.59 to 2.79 (m, 4H); 3.67 (m, 1H); 3.94 (m, 1H); 4.32
(d, J = 16.5 Hz, 1H}: 4.81 (partially masked m, 1H); 4.87



with S (ppm): 1.04 (s, 9H); from2.48 to 3.04 (m 4H); 3.20 (d, J

=7.0
Hz, 0.4H); 3.35 (d, J =7.0 Hz, 0.6H); 3.59 (s, 3H; from3.60 to 3.70 (m
2H); from3.77 to 3.87 (m 2H); 3.93 (m 1H); 4.08 (broad s, 0.6H); 4.19

25 (broad s, 0.4H); 4.25 (m 1H); 4.41 (m 1H); 4.83 (m 1H); 5.11 (m
1H); 5.44 (dd, J = 8.0 et 16.5 Hz, 1H); 5.85 (d, J = 16.5 Hz, 1H).; from
6.76 to 6.84 (m 3H); 8.24 (d, J = 6.5 Hz, 0.6H; 8.29 (d, J = 6.5 Hz,
0.4H). 54 Exanple 14: N-(4-(2,6-dichl orz%yrid-4-yl met hyl ) - 5- oxo-

per hydro-1|, 4-thi azepin-6-yl)-(E)-(2R 3R 4S, 5R) -3, 4, 5-

tri hydroxy- 2- net hoxy- 8, 8- di met hyl non-6-enamde ci OGHHN OHOH0 ) cl 5 a)

Step 1: Preparaty on of .tektzbut [ 4= (2 6 = 6.5 Hz, 1H): 7.46 (s, -
di chl or opyr d-ji-ayl ﬁet h% )'55{%&0%%}%;‘/%?8? ?(:dél- i azépin-6-"yl | carbamat'e (36)

Cl o HH ONN2W)T 05 -) 26 al 121 ng of sodium hydride as a 60%
suspension in oil 10 (3.05 mml) are introduced at roomtenperature into a

50 m round-bottoned flask, with stirring and und . on_at npsphere,
containing 20 R &FePMVE: aRBEBRRR ot fGW?F@?E'h%IﬂqﬁlfﬁggmﬁﬁT‘g
stirred for 1 hAmetapt)petB8drp—12408himpéyirof5-one hydrochloride (37)

4- br ononet hyl - 2, 6-di chl oropyri di ne 15 areft hen added. The gediumis stirred
for 3 hours, 50 mM of EtQAc and %0 \6f/ wat er arg add to the reaction
DR
6

o N N NN
| 2 .
—_— HCI Cl
(s}
5
14

230 mg of 36 (0.57 mmol) are taken up in a 25 mi round-
bottomed flask and 3ml of a solution of hydrogen
chloride in dioxane (4M) are added. The 'm;xture is
-stirred for 2 hours at room teﬁperature under argon.
10 After evaporating off the solvent, 250 mg of amine 37 are
cbtained in hydrochloride form, which product is used
directly in the following step.
'H NMR (300 MHz, DMSO-d¢), d(ppm): from 2.66 to 2.81 ({(m,
3H); 2.91 (dd, J = 4.5 and 15.0 Hz, 1H); from 3.63 to
15 3.76 (masked m, 1H); 3.96 (m, 1H); 4.31 (d, J = 16.5 Hz,
1H); 4.83 (m, 1H); 4.95 (d, J = 16.5 Hz, 1H); 7.48 (s,
2H); 8.44 (broad s, 3H).

c) Step 3: Preparation of (R)-N-{4-(2,6-dichloropyrid-4-
yvlmethyl) -5-oxoperhydro-1,4-thiazepin-6-yl)-2-

20 [ (4R, 5S,6R)-6-((E)-3,3-dimethylbut-l-enyl)-5-hydroxy-2, 2~
dimethyl-1,3-dioxinan-4-yl]-2-methoxyacetamide (38)

|
: R 0 —
i " OH
- ™~ Ox, N a Mﬁ N/"QN
%Xf + jI;j> ow I /) o
HN s x 5
ar 38

! —
50 mg of 4 (176 umol), 290 mg of 37 (339 umol), 99 mg of
sodium 2-ethylhexanoate (595 umcl) and 2.5 ml of THF are



~medi um and, after separation of the phases by settling, the organic phase
I's washed once with 50 ml of water. The organic phase is dried, filtered
and then evaporated to 20 dryness. 1.5 g of crude product are recovered,
whi ch product is chromatographed on a silica cartridge (20 g0 wth an
80/ 20 heptane/ Et OAc m xture. 190 ng of product 36 are recovered (yield =
23% . 1H NWR (300 MHz, DMSO-dGQ, S (ppm: 1.39 (s, 9H); from 25 2.59 to
2.79 (m 4H); 3.67 (m 1H); 3.94 (m 1H),564 32 (d, J =16.5 Hz, 1H); 4.81
(partially masked m 1H); 4.87 55 (d, J 16.5 Hz, 1H) ; 6.80 (d, J = 6.5
Hz, 1H) ; 7.46 (s, 2H). b) Step 2: Preparation of

6- am no- 4- (2, 6 q EBLQ_W@WI d; Aeroduriahy | ey hydr owdedkedrhi agagi n- Seite
hydr ochl ori de (37) O Cl H2H HCI G / SJ5 5 36,17, 230 ng of

36 (0.57 mml) S&Pér%ﬁﬁkenﬁf@p LRAGT 2P ArGERd- AEBCTRIRRE | SERTEIRE3 i of a

sol ution of hydragen,cghhor i, i ferfiasanee( 4M 8r aapddedo mhecetmye is
stirred for 2 hours at room tenperature under argon. 10 After evapoyating

of f the sol vemacezege naref ad@ehet S 7the areasiann @8N hy THre AT BT e ¥Drm

whi ch produgt s dey it fol ePo1dtd 0QariHz,
o0 B e W3 sHE& T, geéggﬁe@_ %éﬂe i Aﬁ;)%frgﬂéi(ﬂ%l : diwim\aand e,

Hz, 1H); from 3he8 with10 Fulyef rﬁ@@l@é@teﬁ Nagf§o: sodptiap amf 1% my Qly, J =
16.5 Hz, saturated aqueous NaCl. The organic phase is dried over
anhydrous magnesium sulfate, filtered and then evaporated
to dryness. 120 mg of a yellow oil are obtained, which
10 product is chromatographed on a silica cartridge (7 g,
eluent: 90/10 CH,Cl,/EtOAc). 78 mg of expected product 38
are collected (yield = 75%).
'Y NMR (400 MHz, DMSO-dg), a 50/50 mixture of 2 isomers,
with & (ppm): 0.99 (s, 9H); 1.25 (s, 1.5H); 1.26 (1L.5H);
15 1.31 (s, 1.B5H); 1.32 (1.5H); from 2.57 to 2.78 (m, 4H);
from 3.21 to 3.33 (partially masked m, 1H); 3.28 (s,
1.5H); 3.30 (g, 1.5H); from 3.64 to 3.73 (m, 1H); 3.79
(&, J = 8.5 Hz, 0.5H); 3.84 (d, J = 8.5 Hz, 0.5H); 3.94
(m, 1H); from 3.97 to 4.07 (m, 1H); from 4.26 to 4.36 (m,
20 2H); 4.44 (4, J = 8.0 Hz, 0.5H); 4.55 (d, J = 8.0 Hz,
0.5H); 4.90 (m, 1H); 5.14 (m, 1H); 5.47 (m, 1H); 5.69 (d,
J = 15.5 Hz, 1H); 7.47 (s, 1H); 7.48 (s, 1H); 8.00 (d, J
= 7.0 Hz, 0.5H); 8.04 (4, J = 7.0 Hz, 0.3H).

e) Step 4: Preparation of N-(4-(2,6-dichloropyrid-4-

25 ylmethyl)-5-oxoperhydro-1,4-thiazepin-6-yl)-(E)-
(2R,3R,4S,5R)—3,4,5—trihydroxy—2—methoxy-8,8-dimethy1non—
6-enamide (Example 14)

Cl . cl
# — s ==
%Xf ° s,> . q G on O s:> cl

57 mg of 38 (97 pmol) are mixed with 0.52 ml of THEF and




~1H); 4.83 (m 1H); 4.95 (d, J = 16.5 Hz, 1H) 7.48 (s, 2H); 8.44 (broad s,
3H). ¢) Step 3: Preparation of (R-N(4-(2,6 dlchloropyrld 4-

yl met hyl ) - 5- oxoper hydro-1, 4-t hi azepi n-6-yl)-2- 20

[ (4R, 5S, 6R)-6-((E)- 3, 3-di rrethyl but -1 -enyl) - 5- hydr oxy- 2, 2

di et hyl - 1, 3-di oxi nan-4-yl ] -2-nmet hoxyacetamde (38) cI ~NXon O~ NOC |

OH NNV IN O\ 0O 0O0+CHOO Od /XX HN~-S x 54 2Z 38 50 ng of 4

(176 nol), 290 mg of 37 (339 nol), 99 ny sodi um 2- et hyl hexanoate (595

nmol) and 2.5 m of THE are 56 successivel'y introduced into a Weaton tube,
with stirring and under an argon atnosphere. Stirring is continued at

room t enper at une g or YoyalBcllopic ehbyl, atehalRianengdded tondde
reaction nedi ur:rl1 flThoef?,mﬁﬁt Elryed |§ SOWa%he successwelly Wlntéh 10 mM of HCL

sol ution (1N) awdont heRtwrrind0 ¥8 ofordruedt efoRaHECBhIWFRt i dh afieP™o
of saturated ac%&ﬁ%%?é];ﬁg% Tﬁé‘esé? QUL Ahase ] ScdBiiRd Qo  anidr s

magnesi um sul f ate d and t en evaporated to dryness. 120 of a
yel | ow oi | arewtuttaahededmochplio produwethi sl hsefbrmgrapesidn-a ¢ i ca

cartridge nt ; 1 c 8 f r ct 38
are col ?ec§ ‘zédg ;}lnglgg e/&%ﬁgé%/g él‘g%cgb\ Mlt%lvsﬁg}q&%) oefgpgg?gg Ironr%?éjure of

2 isoners, wtmgan@ppmase@m(®mbgﬂpd dr P& (aver] reppesigmoguliaty) -
15 1.31 (s, 198 #h132,-6d, Sha "W 2vabot8céa /8ol Bryfibls. 46 mg of

product Example 14 are obtained (yield = 85%}.
ES: 550 (+)=(M+H) (+); 532(+)=(M+H) (+) -H0
10 H NMR (400 MHz, DMSO-dg), a 60/40 mixture of 2 isomers,
with 8(ppm): 1.03 (s, 5.4H):; 1.04 (s, 3.6H); from 2.57 to
2.70 (m, 2H); 2.75 (m, 1H); 2.86 (dd, J = 3.0 and 14.5
Hz, 0.6H); 2.93 (dd, J = 3.0 and 14.5 Hz, 0.4H); 3.58 (s,
3H); from 3.59 to 3.66 (m, 2H); 3.81 (m, 1H); 3.85 (m,
15 1H); 3.99 (m, 1H); from 4.21 to 4.29 (m, 2H); from 4.91
to 5.00 (m, 1H); 5.15 (m, 1H); 5.44 (m, 1H); 5.83 (d, J =
15.5 Hz, 0.6 H); 5.84 (4, J = 15.5 Hz, 0.4 H}); 7.14 (s,
1.2H); 7.16 (s, 0.8H); 8.17 (d, J = 7.0 Hz, 0.6H); 8.20
(d, J = 7.0 Hz, 0.4H).

20 Example 15: N-{4- (4-butoxybenzyl}-5-oxoperhydro-1, 4-
thiazepin-6-y1)-(E)- (2R, 3R,4S,5R)-3,4,5-trihydroxy-2-
methoxy-8, 8-dimethylnon-6-enamide

O

OH oOoH O

a) Step 1: Preparation of tert-butyl [4- (4-butoxybenzyl) -
25 5-oxoperhydro-1,4-thiazepin-6-yl]lcarbamate (39)

XOIN%B . Xoll/n )/_Q_



from3.21 to 3.33 (partially masked m 1H); 3.28 (s, 1.5H); 3.30 (s,

1.5H); from3.64 to 3.73 (m 1H; 3.79 (d, J =8.5 Hz, 0.5H); 3.84 (d, J =
8.5 Hz, 0.5H); 3.94 (m 1H); from3.97 to 4.07 (m 1H); from4.26 to 4. 36
(m 20 2H); 4.44 (d, J = 8.0 Hz, 0.5H); 4.55 (d, J = 8.0 Hz, O0.5H); 4.90
(m 1H); 5.14 (m 1H); 5.47 (m 1H); 5.69 (d, J = 15.5 Hz, 1H) ; 7.47 (s,
iH ; 7.48 (s, 1H) ; 8.00 (d, J = 7.0 Hz, 0.5H); 8.04 (d, J = 7.0 Hz,
0.5H). e) Step 4: Preparation of N-(4-(2,86 dichloropyrid-4- 25

yl met hyl ) - 5- oxoper hydr o- 1, 4-t hi azepi n- 6- yE1 -(E) -

(2R 3R 4S,5R) -3, 4, 5-tri hydroxy 2- met hoxy- 8, 8- di net hyl non- 6-enam de

(Exanple 14) Cg.cl / &l Q4 C
ND /XS Ex14- 57 %y Oéf? %%él(‘}é'% %hf%egrﬁ_'xg:j %ﬁ“hs%%g‘gﬁﬂ THE and 57

1m of iN hydr(@eﬁBomm@l)acﬁGe vintroseedi g aB@OmNGEFPeEREYE SPFPrithg i s
continued for 45 hBF g‘htdrﬂé?ﬁc?ﬁé‘dmﬂ Jk”emﬂ-ﬂes%?ﬂ:k'ihé’naha therrcagi ed to
i ze

0C, and is neutra o) O wth IN sodi um hydroxide. The 5 m xture
is extracted twhrqenmt:mOQplmérQ)f radninge 20omdarffc THases H0O @hiRthed,

dri ed over gRgsi ymgsul f d,; gand then eﬁ/@nooiath%q tqar;gyness
46 nmg of prggdggt g?arrp Jg@éll? a?gg%b%nglaﬁﬁlg y| eng:JL = 859% . *

550( +) (M+H)(+)L 1582 ( 63 YdMimkfol)) oER0L MEOHYNHRZYHOGDWdEDImd@}heIh 60/ 40

g‘g;”{g of 2 1 SQMBES: pndM Adh PR s+irP8a (For téMourk, 040(f1 St Btload rom

and 20 ml of water are added to the reaction medium and,
after separation of the phases by settling, the organic
10 phase is washed with 10 ml of water. The organic phase is
dried, filtered and then evaporated to dryness to give
1.3 g of crude product, which product is chromatographed
on a silica cartridge (25 g) with a 90/10 heptane/EtOAc
mixture. 420 mg of product '22__are recovered (yield =
15 53%).
'H NMR (400 MHz, DMSO-d¢), &(ppm): 0.92 (t, J = 7.5 Hz,
3H); 1.39 (s, 9H); 1.42 (m, 2H); 1.67 (m, 2H); 2.392 (m,
1H); from 2.51 to 2.71 (m, 33); 3,60 {(m, 1H); 3.74 (m,
1H); 3.94 (t, J = 6.5 Hz, 2H); 4.33 (4, J = 14.5 Hz, 1H);
20 4.59 (4, J = 14.5 Hz, 1H); 4.72 (broad m, 1H); 6.73
{broad 4, J = 7.5 Hz, 1H); 6.89 (d, J = 8.5 Hz, 2H); 7.19
(d, J = 8.5 Hz, 2H).

b) Step 2: Preparation of 6-amino-4-(4-butoxybenzyl)-
perhydro-1, 4-thiazepin-5-one hydrochloride (40}

Xﬁr% - {0‘5

260 mg of 39 (0.64 mmol) are taken up in a 25 ml round-

25

bottomed flask and 4 ml of a solution -of hydrogen
chloride in dioxane {4M) are added. The mixture 1is

stirred for 4 hours at room temperature under argon.



2.70 (m 2H); 2.75 (m 1H); 2.86 (dd, J = 3.0 and 14.5 Hz, 0.6H); 2.93
(dd, J = 3.0 and 14.5 Hz, 0.4H); 3.58 (s, 3H); from3.59 to 3.66 (m 2H);
.3.81 (m 1H); 3.85 (m 15 1H); 3.99 (m 1H); from4.21 to 4.29 (m 2H);
from4.91 to 5.00 (m 1H); 5.15 (m 1H); 5.44 (m 1H); 5.83 (d, J = 15.5
Hz, 0.6 H ; 5.84 (d, J = 15.5 Hz, 0.4 H ; 7.14 (s, 1.2H); 7.16 (s,
0.8H); 8.17 (d, J = 7.0 Hz, 0.6H); 8.20 (d, J = 7.0 Hz, 0.4H). 20 Exanple
15: N-(4-(4-butoxybenzyl)-5-oxoperhydro-1, 4-

t hi azepi n-6-yl)-(E)- (2R 3R 45, 5R) -3, 4, 5-t11 hydr oxy- 2-

met hoxy- 8, 8-di et hyl non-6-enamde 0 OH OH O- _ a) Step 1l: Preparation of

tert-butyl [4-( t - 280 f i 40
5- oxoper hydr o- f%fgghgg§§§?gﬁ%/@%llﬁ?%artggng?]év %5) 0 Hlilngooo 8m6n36_39ar5% 81
my of sodi um hyditiedeeds in 6B9asedpensiden formi | which 0Braduty dee R#ed oduced

at room tenperat.ure . into 2 d- tomed flask, with stirring and
under an argo?]dllé:te%gﬁh%alrlZifh%osfr?tméioﬁgﬁg iggéﬁ of THE and 500 ng of 5 26

(2.03 nmmol ). Thg medi yAobs meki, r bedofay) ,1 S@wm)and.92. Xty @2.=347 rBrok3, of
4- but oxybenzyl brom de are then added. The nedjum_is st] r%ﬁid for %? hour s,
20 m of Et®Ac3Hid Dot B vélller dr87added £8)t hdTPBactith feditin?and,

after separati opa@titheypPhaseas: by, sebt! epem 2hel adgani’e 1R, phase 2ssashed
with 10 M of water. The organic phase is dried, filtereq and thﬁ’g )
evaporated to dfynedd it o3 fve (PArB Yyt B3R pPoddl/ vhi’éh Brodtiétiis

chronmat ographed 94 (t, J = 6.5 Hz, 2H); 4.30 (d, J = 14.5 Hz, 1H); 4.68
{(partially masked m, 1H); 4.71 (4, J = 14.5 Hz, 1H}; 6.89
10 (d, J = 8.5 Hz, 2H); 7.22 (d, J = 8.5 Hz, 2H); 8.25

(broad m, 3H).

c) Step 3: Preparation of (R)-N-(4-(4-butoxybenzyl)-5-

oxoperhydro-1,4-thiazepin-6-yl)-2-[(4R,5S5,6R)-6-((E}-3,3~

dimethylbut-1-enyl)-5-hydroxy-2, 2-dimethyl-1, 3-dioxinan-
15 4-yl]-2-methoxyacetamide (41)

A, 07 X0
> "::L3 om s 8 s)

-8

50 mg of 4 (176 pmol), 121 mg of 40 (351 pumol), 73 mg of
sodium 2-ethylhexanocate (440 umol) and 1 ml of THF are
successively introduced intc a Wheaton tube, with
20 stirring and under an argon atmosphere. Stirring is
continued at room temperature_for 3 days. 2 ml of ethyl
acetate are added to the reaction medium. The mixture is
washed succeésively with 1 ml of HC1 solution (1N) and
then with 1 m of saturated NaHCO3 solution and 1 ml of -
25 water. The organic phase is dried over anhydrous
magnesium sulfate, filtered and then evaporated to
dryness. 135 mg of a colorless resin are obtained, which
product is chromatographed on a silica cartridge (5 g.

eluent: 50/50 heptane/EtOAc). 97 mg of expected product



on a silica cartridge (25 g) with a 90/10 heptane/ Et OAc m xture.

product 39 are recovered (yield = 15 53%. 1H NMR (400 MHz, DVBSO d6),

8(ppm: 0.92 (t,
2H); 2.39 (m
= 6.5 Hz, 2H); 4.33 (d, J = 14.5 Hz, 1H); 20 4.59 (d, J = :
Hz, 1H); 4.72 (broad m 1H); 6.73 (broad d J =7.5Hz, 1H; 6.89 (d, J =
7.19 (d, J = 8.5 Hz, b% Step 2: Preparation of

4 qm azepi n-5-one hydrochl ori de (40)

3.94 (t, J
8.5 Hz, 2H);

6- am no- 4- ( 4- but oxybenzyl ) - per hydro I
I NOBU Or{\ OBU \ HEN HC OJ 825 40 260 ng of 39 (0.64 nmmol) are

1H); from2.51 to 2.72 (m 3H); 3.60 (m 1H); 3.74.(m

taken up in a 23 g&ergg@ﬂécggt dgaf Laskepnd 4 m of a solution of

hydr ogen chl or'T'de i n di oxane I\/g are added. The mixture_is ,stirred for
hours at roomtﬁrrmat(é% Mﬁéermﬁ

4 b dg h pgh
i PORRR e P ol G hg BEere THeNR (00" ML, “RED db).

sol vent, 280

product is us

S(ppm: 0.92 (t{s,J3#)7?. 3. Biz (s5 3H); 1.42 (m 2H); 1. 687 (Im 2H); 2roin 2. 46
to 2.55 (p rtlaIIy nasked in 6 to 2H) ; 2. (m
1H); 3.65 (parti™ii s FEG mz%t"sog]&%( fm 3%” %?7 Hl’argl%ﬁ?

2H); 4.30 (d, &haskkd4. W,HAH)LH)3. 28 665, (mmalw maakwmlry r&&%ke&l w1 (d, J
= 14.5 Hz,

10

15

20

25

Qo) (56 SRYPEr MéFEPEP aPf ng SFFTERR

1H)1H§ %rom 3.77 to 3.86 (m, 2H); 3.93 (t, J = 6.5 Hz, 2H);

3.95 (partially masked m, 1H); 4.29 (m, 1H); 4.36 (m,
1H); 4.45 (d, J = 8.0 Hz, 0.5H); 4.57 (d, J = 8.0 Hz, 0.5
H); 4.63 {(m, 1H); 5.01 (m, 1H); 5.45 (dd, J = 7.0 and
16.0 Hz, 1H); 5.69 (d, J = 16.0 Hz, 1H); 6.89 (4, J = 8.5
Hz, 2H); 7.20 (4, J = 8.5 Hz, 2H); 8.02 (d, J = 6.5 Hz,
0.5H); 8.07 {(d, J = 6.5 Hz, 0.5H).

e) Step 4: Preparation of N-(4-(4-butoxybenzyl)-5-oxo-
perhydro-1, 4-thiazepin-6-yl)-(E)-(2R,3R,4S,5R)-3,4,5~-
trihydroxy-2-methoxy-8,8-dimethylnon-6-enamide {Example

15) :
mn\é‘"/@—c’au M{n\é\\ /‘@—osu
°><° ° s) _ Sv o 0 }

S
41 Ex15
97 mg of 41 (164 umol) are mixed with 0.82 ml of THF and

1.6 ml of 1N hydrochloric acid, with stirring and under
argon. Stirring is continued for 5 hours at room
temperature. The - solution is then cooled to 0°C and
neutralized to pH 7.0 with 1N sodium hydroxide. The
mixture is extracted twice with 3 ml of EtOAc. The
organic phases are combined, dried over magnesium sulfate
and filtered, and then evaporated to dryness. 71 mg of
product are obtained, which product is purified on a
preparative silica plate (eluent: 90/10 CHxC1l,/MeCH) to
give 13 mg of expected product Example 15 (yield = 14%).

420 nmg of
J=7.5Hz, 3H); 1.39 (s, 9H); 1.42 (m 2H); 1.67 (m



10 (d, J = 8.5 Hz, 2H); 7.22 (d, J = 8.5 Hz, 2H); 8.25 (broad in, 3H). c¢)
Step 3. Preparation of (R)-N(4-(4-butoxybenzyl)-5-

oxoper hydro-1, 4-t hi azepi n-6-yl)-2-[ (4R, 5S, 6R)-6-((E) -3, 3-

di et hyl but - | - enyl ) - 5- hydr oxy- 2, 2- di net hyl - 1, 3-di oxi nan- 15

4-yl]-2-nmet hoxyacetam de (41) ~ os ~ ~1 a+p\/ OBUuNN CMNSY 4
4/ \ 41 50 ng of 4 (176 nol), 121 ng of 40 (351 nol), 73 ng of sodium

2- et hyl hexanoate (440 nol) and 1 m of THE are successively introduced
into a Wheaton tube, with 20 stirring and under an argon atnosphere.
Stirring is continued at roomtenperature for 3 days. 2 m of ethyl

acetate are added tepthe (pﬁ@?t(i#?r,l §§§1Wﬁ&1(nﬂ%ﬂ (g:i)xt_gg@ is washed

successively with 1 m of HCI solution (1N) an then with 1 nl of
saturated NaHCCB WMRuf50h Miel 1PM§O-wk) 25andPéA0 Thitwdant c2 pheeeT % dri ed
over anhydrous_.mpgnesi um sulfate, ftilter an he apgr )
dryness. 135 nﬁ’lgf&‘ g?%%‘i%o'r Isoe'sgs(,J r(gsi% érZ'%g}tIza’i (rji?'é}c] &ﬁ?%hwgb?%%ﬁ'ct 1

chr omat ogr aphedmon 2&)si 1i.68 qav,t r2Hjge 2.3 8g, (m,ellHBnt :£r58Y 50 Sdeptcane/ & OAc) .

o ol oo S et o i et R Delds ghy g o (400
Hz, 3H); 0.99 (3, @Hrridl®P méskedBH), 1HB3 fiom 355 Lot (1h @) ;2H).68 (m
2H); 2,42 3.74 (m, 1H); 3.80 (m, 1H); 3.94 (t, J = 7.0 Hz, 2H);

3.98 (m, 1H); from 4.35 to 4.43 (m, 2H); 4.53 (4, J = 7.5

Hz, 0.4H): from 4.58 to 4.53 (m, 2.6H); 4.99 (m, 1H):
10 5.34 {m, 1H); 5.64 (d, J = 15.5 Hz, 1H); 6.88 (broad 4, J
8.5 Hz, 2H); 7.20 (broad 4, J = 8.5 Hz, 2H); 8.05 (4, J
6.5 Hz, 0.4H); 8.07 {(d, J = 6.5 Hz, 0.6H).

Example 16: N-({4- {naphthalen-2-ylmethyl) -5-oxoper-
15 hydro-1,4-thiazepin-6-yl)~-(E)-(2R,3R,4S,5R)-3,4,5-tri-
hydroxy~-2-methoxy-8, 8-dimethylnon-6-enamide

Risachel

a) Step 1: Preparation of tert-butyl [4-(naphthalen-2-
ylmethyl)-5-oxoperhydro-1,4-thiazepin-6-yl]carbamate (42)

()
gy sty S

OH OH O
5

20
81 mg of sodium hydride as a 60% suspension in oil
(2.03 umol) are introduced at xoom temperature into a
25 ml round-bottomed flask, with stirring and under an
argon atmosphere, containing 20 ml of THF and 500 mg of
25 26 (2.03 mmol). The medium is stirred for 1 hour and

449 mg (2.03 mmol) of 2-(bromomethyl}naphthalene are then




5(m 1H,; from2.52 to 2.72 (m 3H); 3.27 (partially masked in, 1H); 3.29
(s, 3H); 3.64 (partially masked m 1H); from3.77 to 3.86 (m 2H); 3.93
(t, J =6.5 Hz, 2H); 3.95 (partially masked in, 1H); 4.29 (m 1H); 4.36
(m 1H); 4.45 (d, J = 8.0 Hz, 0.5H); 4.57 (d, J = 8.0 Hz, 0.5 10 H; 4.63
(m 1H); 5.01 (m 1H); 5.45 (dd, J = 7.0 and 16.0 Hz, 1H); 5.69 (d, J =
16.0 Hz, 1H); 6.89 (d, J = 8.5 Hz, 2H ; 7.20 (d, J = 8.5 Hz, 2H) ; 8.02
(d, J =6.5 H, O0.5H); 8.07 (d, J = 6.56512, 0.5H). e) Step 4: Preparation
of N-(4-(4-butoxybenzyl)-5-0xo0- 15

perhydro-1, 4-thi azepi n-6-yl)-(E)- (2R 3R 4S,5R) -3, 4, 5-

trihydroxy-2-mg gévoé}g %@gﬁgsy nglalgr .0 f Bxml, e2018) SH meohdd N /

oe osu ouo jJ 164 nol) are mxed with 0.82 nm
of THE and 20aﬂ_1d62ﬁ1 mbf onmay@lromk oarddsedadqod thei rhastien i nefiu atﬂf%ier

argon SUITringeLsecanLhiledd ot SLOULR. B0, ROt EIMRS AL ohinsol Ut on

is then cool ed bc™s neu | Zzed ‘sodi um hydr oxi de.
The mxture ishexérastwashad oe thi LA @lmbf oﬁatEQJOAd'heThe‘gQBlW@mﬁ% jFhases

are combi neg.  dried, ovscIBIRCSLMUL A\epodded | LLeradoapd dhen

evapor at ed pro uct a ai ned pr odu ct IS
purified on a lpbepapdt cvedsi produgpt atwniad uquucgonsOc@mmeh)ec% 0

give 13 1 of sxPgcled roduct Bxauplss 13) (hehdasbth- nbeafaconc
mixture. 510 mg of product 42 are recovered (vield =
65%) .
10 'H NMR (300 MHz, DMSO-de): S(ppm): 1.40 (s, 9H); from 2.40
to 2.75 (partially masked m, 4H); 3.68 (m, 1H); 3.84 (m,
1H); 4.54 (4, J = 14.5 Hz, 1H}; 4.80C (m, 1H); 4.91 (4, J
= 14.5 Hz, 1H); 6.71 (4, J = 7.0 Hz, 1lH); 7.41 (4, J =
8.5 Hz, 1H); from 7.45 to 7.55 (m, 2H); 7.B0 (s, 1H);

15 from 7.83 to 7.93 (m, 3H).

b) Step 2: Preparation of 6-amino-4- {naphthalen-2-yl-
methyl)perhydro—l,4—thiazepin—5—one hydrochloride (43}

XT{\L} %r'

510 mg of 42 (1.32 mmol) are taken up in a 2% ml round-

20

bottomed flask and 10 ml of a solution of hydrogen
chloride in dioxane {(4M}) are added. The mixture is
stirred for 3 hours at room temperature under argon.
25 After evaporating off the solvent, 510 mg of amine 43 are
obtained in hydrochloride form, which product is used

directly in the following step.
ly NMR (400 MHz, DMSO-ds), d(ppm): from 2.53 to 2.70 {(m,



1H NWMR (500 MHz, DVBO-d6), a 60/40 m xture of 2 isoners, wth 6(ppm: 0.90
(t, 3 =7.5 H, 3H); 0.98 (s, 9H); 1.42 (m 2H); 1.68 (m 2H); 2.38 (m
1H); from2.54 to 2.655 (m 2H); 2.71 (m 1H); 3.27 (s, 1.2H); 3.28 (s,
1.8H); 3. 34 (partially masked m 1H); from3.55 to 3.71 (m 2H); 3.74
(m 1H); 3.80 (m 1H); 3.94 (t, J =7.0 Hz, 2H); 3.98 (m 1H); from4.35
to 4.43 (m 2H); 4.53 (d, J =7.5 Hz, 0.4H); from4.58 to 4.53 (m 2.6H);
4.99 (m 1H); 10 5.34 (m 1H); 5.64 (d, };= 15.5 Hz, 1H); 6.88 (broad d, J
= 8.5 Hz, 2H); 7.20 (broad d, J = 8.5 Hz,"2H); 8.05 (d, J = 6.5 Hz, 0.4H);
8.07 (d, J = 6.5 Hz, 0.6H). Exanple 16:

N- (4- (napht hal ggy 2- ¥l #®t iaaaiz-é- OX@Per un&514.5 Hz, 1H); 3.00 (dd, J =
hydro- 1, 4-thi azepi n-6-yl)-(E)- (2R, 3R 4S, SCRP-S, 4,5-tri- '
hydr oxy- 2- met hdx§- 8né- ddrbt Byl ndil 6- enddi d&@r GH)oH3e%% @ Sty £-52

Preparation of pert-bujyly[d: (ngpht hal@n-@s, 7 = 3.5 and 8.5 Hz, 1H);
yl net hyl ) - 5- oxé%ér ydro- 1, 4-%'hin§?epi n-6-yl |l carbamate (42 H/ OONH\

H
/] 0S) 20 26 32081(dy &f=sbrliuHzhydH)de 7ad5a (6889% Suspersi B i'r vifiz, (2. 03
nol) are iniro ed room tenperad upe i . a7 @b (d, rapnd-feht oneg fl ask,
W th sti rriéhg gﬁg'uﬁ%{%l? ghﬁa{r?gon at rrgs'pherg, cont al(Qni ng 20 M of THE and
500 g of 25 280(2.98 tmol3H) ;TRebRethread $.sBired for 1 hour and 449 ny
(2.03 Mol ) of 2-(brononethyl)naphthal ene are then 62 added: The nediumis

stirred for 16 houcs. 20, m o ELOM nand: 20,4l G Shnhr et the

methyl) -5-oxoperhydro-1,4-thiazepin-6-yl)-2-[ (4R, 5S, 6R)~
6-((E)-3,3-dimethylbut-1l-enyl)-5-hydroxy-2,2-dimethyl-
10 1,3-dioxinan-4-yl]-2-methoxyacetamide (44)

s ‘
$ Yo, O | ® /;1 Q
ST e

50 mg of 4 (176 pmol), 114 mg of 43 (352 umol), 73 mg of
15 sodium 2-ethylhexanoate (440 umol) and 1 ml of THF are
successively introduced into a Wheaton tube, with
stirring and under an argon atmosphere. Stirring is
continued at room temperature for 24 hours. 3 ml of ethyl
acetate are added to the reaction medium. The mixture is
20 washed successively with 3 ml of HCl solution (1N} and
then with 3 ml of saturated NaHCO; solution and 3 ml of
saturated NaCl solution. The organic phase is dried over
anhydrous magnesium sulfate, filtered and then evaporated
to dryness. 140 mg of an oil are obtained, which product
25 is chromatographed on a cartridge of NH;-grafted silica
(11 g, eluent: 50/50 heptane/EtOAc). 40 mg of expected
product 44 are collected (yvield = 44%).
H NMR (400 MHz, CDCls;), a 60/40 mixture of 2 isomers,



after separation of the phases by settling, the organic phase is washed
with 10 mM of water. The organic phase is 5 dried, filtered and then
evaporated to dryness to give 1.5 g of crude product, which product is
chromat ographed on a silica cartridge (25 g) with a 90/ 10 hept ane/ Et OAc

m xture. 510 ng of product 42 are recovered (yield = 65%. 10 '"H NWR (300
WHz, DVSO-d6): 8(ppm: 1.40 (s, 9H); from2.40 to 2.75 (partially masked
m 4H); 3.68 (m 1H); 3.84 (m 1H); 45%4(d J =14.5 Hz, 1H); 4.80 (m
1H; 4.91 (d, J = 14.5 Hz, 1H); 6.71 (d,J = 7.0 Hz, 1H); 7.41 (d, J =
8.5 Hz, 1H); from7.45 to 7.55 (m 2H); 7.80 (s, 1H); 15 from7.83 to 7.93

m 3 b) Ste Pre afl 64 np ht I :
Eret hy:_g per)hydrfﬁygf:g 2 |azep|6r2£5?%ne9%{/ndr f)rl?lgge T eg(SH' HCI )'o s 20

510 ng of 42 (¥r3a puBk)tare.shken, WH)N 30216 xdéeér duspnd!- 9Bot{moméd 6Hl ask and
Txture i ot EFPBAN ST SonGurd PN BGH FenBarathr B uhael) Ar gon 8¢ Aft er
evaporating of fi.8Hg; sel sent s, 51020Y; oframi hes23tar 8. 70bt®mi n&#) i nfrom
T AR (400° W SENED. dep? tmprf?? 14 185%E0 B 70 Trk BaLoniIS 70"
(dd, J = 8.5 amd284.(h, Hze) AH ;68. &) (dd 1.5 Hx 50amH)144572—|z(d2LH)f =3.73
(m '1H); 3.90 (1@ 1H) %BH), 4.93 (4, J = 15.5 Hz, 0.6H); 4.97 (4, .

J = 15.5 Hz, 0.4H); 5.15 (m, 1H); 5.54 (dd, J = 6.5 and

16.0 Hz, 0.4H); 5.58 (dd, J = 6.5 and 16.0 Hz, 0.6H);
10 5.79 (4, J = 16.0 Hz, 1H); 7.37 (m, 1H); from 7.43 to

7.59 (m; 2H); from 7.64 to 7.72 (m, 1H); from 7.78 to

7.89 (m, 3.6H); 8.10 (4, T = 7.0.Hz, 0.4H).

e) Step 4: Preparation of N-(4-(naphthalen-2-ylmethyl)-5-
oxoperhydro-1,4-thiazepin-6-yl}-(E)-(2R,3R,45,5R)-3,4,5~
15 trihydroxy-2-methoxy-8, 8-dimethylnon-6-enamide Example 16

M‘%‘. M

OH CH O

40 mg of 44 (70 pmol) are mixed with 0.38 ml of THF and
0.75 ml of 1N hydrochloric acid, with stirring and under
argonn. Stirring is continued for 5 hours at room
20 temperature. The solution is then cooled to 0°C and
neutralized to pH 7.0 with 1N sodium hydroxide. The
mixture is extracted twice with 2 ml of EtOAc. The
organic phases are combined, dried over magnesium sulfate
and filtered and then evaporated to dryness. 25 mg of
25 expected product Example 16 are obtained (yield = 67%).
ES: 531 (+)=(M+H) (+); 513 (+)=(M+H) (+) -H0 _
IH NMR (400 MHz, DMSO-dg), a 50/50 mixture of 2 isomers,

with & {(ppm): 0.98 (s, 9%H); from 2.42 to 2.61 (partially




(d, J =15.0 Hz, 1H); 4.78 (dd, J = 3.5 and 8.5 Hz, 1H); 5.00 (d, J = 15.0
Hz, 1H); 7.45 (dd, J = 2.0 and 7.5 Hz, 5 1H); from7.45 to 7.55 (m 2H);
7.84 (s, 1H); from7.85 to 7.92 (m 3H); 8.62 (broad s, 3H). c) Step 3
Preparati on of (R)-N (4-(naphthal en-2-yl-

met hyl ) - 5- oxoper hydro- 1, 4-t hi azepi n-6-yl)-2-[ (4R 5S, 6R) -

6- ((E) -3, 3-di net hyl but-1-enyl)-5-hydroxy-2, 2-di net hyl 10

1, 3-di oxi nan-4-yl ] - 2- met hoxyacet am de (4? p "0~ \/H X1, rJ4 qOD"
CH,/ oll O OO/ \ H~/X\ 54 43 g0 ng of 4 (176 mol), 114 ngy of
43 (352 prmol), 73 ng of 15 sodium 2-et hyl hexanoate (440 nol) and 1 m of

THE are succegsiyghYni nd#pdused, |2nt6g RoVbeqd oy t uksg,, Wi.bb (stifrsmg and

under an argon at nbsphere.’ 'Stirring continued at room tenperature for
24 hours. 3 ni 3oB0etlisyl 1 é@ébatfé“oare'i aﬁd)defdvt% 4helpadcidldy mafkad "he

m xture i's 20 hed glicc(&sm SI YSLY s fah 336? ?F%f g—l(—;]l S@,utdgn (31@)0 a(}ﬁi t hen

with 3 mM of saturfafe ol uti’on "an sat ur at ed
sol ution. The aHyanBcO9Hhase K ;drki.8Q dderJ an—’n-ﬁjﬁﬁus 1Hﬁgnés5%n‘%ul~?a‘te

filtered and tgeg gyapgr afed $%§%diy5%e§:% 2149 0i ) @ e pbtained,

whi ch product 257i s “thr oma og ed on cartri ge 0 H2- grafted silica
(11 g, el uent: 160058zhepBaneFE0DAEY. 4B) ny5 o5 eipectdedid.prloduct - Usng e

collected (yield 5 g4y HINMR (#0008, FXIH 0 380449, M Xdir fa Oy 2

i soners, 64
= 8.5 Hz, 1lH); 7.50 (partially masked m, 2H); 7.82 {broad

s, 1H); from 7.85 to 7.82 (m, 3H); 8.08 (d, J = 6.5 Hz,
10 0.5H); 8.12 (d, J = 6.5 Hz, 0.5H).

Example 17: N- (4- (naphthalen-2-ylmethyl) -5-oxoper-
hydro-1,4-thiazepin-6-y1)-(E)-(2R,3R,48,5R)-3,4,5-
trihydroxy-2-methoxy-8, 8-dimethylnon-6-enamide

15 s
a) Step 1: Preparation of tert-butyl [4-(2-dimethyl-
aminoethyl) -5-oxoperhydro-1,4-thiazepin-6-yl]carbamate

(45)
o -
St — e S

20 53 mg of sodium hydride as a 60% suspension in oil
(1.3 mmol) are introduced at 0°C inte a 25 ml round-
bottomed flask, with stirring and under an argon
atmosphere, containing 5 ml of DMF and 123 mg of 26
(0.5 mmol). The medium is &llowed to return to room

25. temperature over 1 hour, and a solution of DMF (2 ml)'
containing 128 mg (0.55 mmol) of 2-bromoethyl~
dimethylamine hydrobromide and 165 mg of Nal (1.1 mmol)



with S(ppm: 1.04 (s, 9H); 1.48 (s, 3H); 1.51 (s, 3H); from2.38 to 2.51
(m 2H); from2.66 to 2.92 (m 2.6H); from3.47 to 3.61 (partially masked
m 1.4H); 3.53 (s, 1.8H); 3.56 (s, 1.2H); from3.62 to 3.77 (m 1H); from
53.881t03.97 (m 2H); 4.11 (broad d, j = 6.5 Hz, 1H); 4.29 (m 1H); 4.67
(d, J 15.5 Hz, 0.4H) ; 4.72 (d, J = 15.5 Hz, 0.6H); 4.93 (d, J = 15.5 Hz,
0.6H); 4.97 (d, J =15. 5 Hz, 0.4H) ; 5.15 (m 1H ; 5.54 (dd, J = 6.5 and
16.0 Hz, 0.4H); 5.58 (dd, J = 6.5 and 16.Q Hz, 0.6H); 10 5.79 (d, J = 16.0
Hz, 1H); 7.37 (m 1H); from7.43 to 7.59(m 2H); from7.64 to 7.72 (m
1H); from7.78 to 7.89 (m 3.6H); 8.10 (d, J = 7.0 Hz, 0.4H). e) Step 4:
Preparation of . -{n al-an: 2- 4 net byl 1.5 hours, 20 ml
oxoperhydro-l,i’% %ﬁgl(zle%?%&gyﬁb ?“I%él ZR%R%E%%eI%-fﬁrA 5- 15 )

tri hydr oxy- 2- metthd@opag, sdi rat hyl nofi- agraniade BAde olethe greagtiyn | / |

O] = = 1 X Sl O8 E130:A0- B0k Ay (3P 10b) pBEfod Hp0cBELILG, 30

of THE and 0. rochlori-c acid, wth stirring and under
argon. Stirringhesocgatinugaderis wanhesl & tioem dtherPerht of evatitie

solution is_then cool. dy-~ne | Lzgdet Q Togfb My NS Qg um
hydr oxi de. %’heonrrﬁexfﬂﬁ?g %g %)% rggc gg S\F/L\n&gehi\?}mgtﬁ Za%} ocf Et OAc. The organic
phases are combifneshuetnisedaoverismgibsi enosairatrhasendisi Ithereddairf1 hen

evaporated to dryness. 25 0 expect e ct pLe e optai ned
(yield = 67%.%léé?r%ﬁl(af)dz?m%ﬁﬁa)t;g%lg%+gi,=‘?’kh%g§( +3£i(gr2ﬂo)gll—%l\/l%§( 400 MHz,
DVSO- d6), a 50/kx0dntikt48 e(xifeld ~s6R®Is, with 8 (ppm: 0.98 (s, 9H); from
2.42 to 2.61 (partially 65 nasked m 2H); from2.65 to 2.79 (m 2H); 3.29

(s, 1.5H);

b} Step 2: Preparation of 6-amino-4-(2-dimethylamino-
10 ethyl)perhydro-1,4-thiazepin-5-one dihydrochloride (46)

- \
X%g*:b S o

114 mg of 45 (0.359 mmol) are'placed in a 20 ml round-
bottomed flask and 4 ml of a solution of hydrogen
chloride in dioxane (4M) are added. The mixture is
15 stirred for 3 hours at room temperature under argon.
After evaporating off the solvent, 113 mg of amine 46 are
obtained in dihydrochloride form, which product is used

directly in the.following step.

c) Step 3: Preparation of (R}-N-{(4-(2-dimethylamino-
20 ethyl}—5—oxoperhydro—l,4—thiazepin—6—yl)—2—[(4R,SS,6R)~6—

({E)-3,3-dimethylbut-1l-enyl)-5-hydroxy-2,2-dimethyl-1,3-

dioxinan-4-yl]-2-methoxyacetamide (47} '

o N | \
jXQU?/i;g““\ o {j:HCI >Ki\/gl/i%/mT?~ﬁr_/w_
< L) T I D

a7 :

4 s a7
45 mg of 4 (158 umol), 50 mg of 46 (198 upmol), 66 mg of

25 sodium 2-ethylhexanocate (396 umol) and 2.5 ml of THF are |



3.30 Is, 1.5H); from3.30 to 3.40 (partially masked m 1H); 3.61 (m 1H);
from3.68 to 3.71 (m 2H); 3.90 (m 1H); 3.99 (m 1H); 4.39 (d, J =5.5
Hz, 1H); 4.52 (d, J =5 7.5 Hz, 0.5H); from4.56 to 4.63 (m 2.5H); 4.90
(d, J = 16.0 Hz, 1H ; 5.07 (m 1H) ; 5.35 (broad dd, J = 7.0 and 16.0
Hz, 1H); 5.65 (broad d, J = 16.0 Hz, 1H); 7.41 (d, J = 8.5 Hz, 1H); 7.50
(partially masked in, 2H); 7.82 (broad s, 1H); from7.85 to 7.92 (m 3H);
8.08 (d, J =6.5 Hz, 10 0.5H); 8.12 (d,s% = 6.5 Hz, 0.5H). Exanple 17:

N- (4- (napht hal en- 2-yl net hyl ) - 5- oxoper -

hydro- 1, 4-thi azepi n-6-yl)-(E)-(2R 3R 4S,5R)-3, 4, 5-

tri hydroxy- 2- 2 i-g&t@a 8- 65293411 $48 m10F Fn@-Hok EbRdd Stk
Preparati on O][T%![hg?té¥%§¥%ﬂ[l g‘lgrg}et 9? " o ,

am noet hyl ) - 5- eropeshydrind , Znd hirdespian Guddpc atperpbpere (485185 IPANLS ko' r
Mt- 0 ~ koym 5 ' rigde 8532y £0% §UsDEss| HFbAd Oi |
(1.3 mmol) are%?ﬁ??%gg%e tQE“%&fﬁﬁg%ggkgﬁgan?ound?ypottoned flask, with
stirring and uader addedr gThe atgwsiphartesecdmt suscagsiveldy oragidd aneb23 ny
of 26 (0.5 l,) . _The ' i QLurd. £ 8 i20m 28 tgipesature
over 1 hour?m;r%g am%olougie?riligff %Rﬁi‘%gmﬁq,)d&%é%nt ai%?ng l128 ng (0.55 nmmol) of
2- bronoet hyl - dametayéaniNaelhysobirioni dendndld 68 mgfof sarytedl Midfl) 66
|5 then added. TDELIEQ! UM SRldditeEnbBE Ls 0P Sovedd s, Of e B Biedind 20

m of water ar&°AtHeT t e reacti umand, after separation of the
phases by sett kinfAgevaporated. 31.3 mg of a viscous yellow oil 47 are

collected (yield = 40%).

10
TLC (97/3 CHyCl,/MeOH): Rf = 0.4
LCMS (ES+/-, 50 V): m/z = 1005* (2M+H); 503" (M+H); 445"
(M+H-CO (CH3)2) ; 1049 ~(2M-H+HCOOH); 547 (M-H+HCOOH); 501
(M~H} .
15
d) Step 4: Preparation of N-(4-(2-dimethylaminoethyl)-5-
oxoperhydro-1, 4-thiazepin-6-yl) - (E)-(2R,3R,4S,5R)-3,4,5~
trihydroxy-2-methoxy-8, 8-dimethylnon-6-enamide (Example
17) _
QEINECy .
A “r‘\} . _urt/“/
T D
20 14 Ex17

31 mg of 47 (62 pmol) are dissolved in 0.6 ml of THE‘ in a
50 ml round-bottomed flask and the medium is cooled to
0°C. 0.4 ml of water at 0°C are then added, followed by
addition of 0.6 ml of TFA at 0°C. The flask is maintained
25 at 0°C for 2 hours with stirring. The solvents are
evaporated off under high vacuum at 0°C. 5 ml of methanol
cooled to 0°C are added and the mixture is then
évaporated to dryness. 35 mg of an amorphous solid are

collected, which product is chromatographed on silica



the organic phase is washed 3 tines with 20 m of water, 5 once with 20 n
of HCL (iN) and finally once wwth 20 mM  of aqueous ammoni a. The organic
phase is then dried, filtered and evaporated to dryness to give 82 ng of

product 45 (yield

= 529% . b) Step 2: Preparation of

6- am no- 4- (2-di met hyl am no- 10 et hyl ) perhydro-1, 4-thi azepi n-5-one

di hydrochloride (46)-\ r~ JQ1 -n{~yo-) - g HZN) 2 HO S 45 4 114 ny
of 45 (0.359 mMmmvl) are placed in a 20 m und bottoned flask and 4 m of a
solution of hydrogen chloride in dioxane (4M are added. The m xture is
15 stirred for 3 hours at roomtenperature under argon. After evaporating
of f the sol vent, 418 o cénzéﬁy@cdb@ 2120 mgbbal egedibaliphsdl ot hbbpiva f or m
whi ch product t

Preparation of 17RRx&: %ch\ﬂe@%ﬁfﬁ?llérﬁ: nol% R0

et hyl') - 5- oxopeph dr(gof’tzdl &f@ ﬁﬁéog,[r)ﬁ ¥e) =25 4R, 5S, 6R) - 6

((E)-3, 3-di net hyl'but

is used direc

in the following step. c) Step 3:

oxy-2, 2-di net hyl -1,

di oxi nan- 4- yI]LZMﬁeﬂ56XYacéﬂbﬁVUe BA7) =2 NG f@X+$)bxésé 4\M5ih7 445hy of 4
T84 (19874701 e 508/ 101 0036 SliLTn Gt hobdrexanmat e (396

(158 nol),

20

gnol) and 275
round- bottonedH#HasQH)vmiﬁﬂsthH#Hﬂ@Oﬁnd 4hder(MxAl)ar gon at nosphere. Stlrrlng

is

10

15

20

successi'vely introduced into a 20

'H NMR (400 MHz, DMSO-dg): O(ppm) = 7.98 (dd, 1H); 5.65

(a,
(m,

(m,

1H); 5.35 (a&d, 1H); 4.92 (m, 1H); 4.5 (4, 2H); 4.33
1H); 3.98 (m, 1H); 3.71 (d, 1H); 3.58 (m, 1H); 3.33
1H); 3.25 (s, 3H); 2.4-2.8 (m, 4H); 2.20 (broad s,

6H); 1.0-1.4 (m, 6H); 0.97 (s, %9H).

Example 18: benzyl 5-oxo-6-( (E) - (2R, 3R, 48,5R)-3,4,5-

trihydroxy-2-methoxy-8, 8~-dimethylnon-6-enoylaming) -

perhydro-1l,4-diazepine-l-carboxylate

a)

Me;

Step 1: Preparation of benzyl 6-{(R)}-2-[(4R,55,6R)-6-

((E)-3,3-dimethylbut-1-enyl)-5-hydroxy-2, 2-dimethyl-1,3-

dioxinan-4-vy1]-2-methoxyacetylamino}-5-oxoperhydro-1, 4-

diazepine-l-carboxylate (49)

S "R &

100 mg of 4 (352 pmol), 370 mg of benzyl §-amino-5-oxo-

[1,41diazepane-l-carboxylate 48 (1.4 mmol) (sold by



continued at roomtenperature for 6 days. 10 ml of EtOAc are added. The
organi ¢ phase is successively washed with 5 10 m of 0. 1M sodi um hydroxi de
solution, 10 mM of saturated NaC solution and 10 m of saturated NH4CL
solution. The organic phase is dried over MgSH, filtered and evaporated.
31.3 ng of a viscous yellow oil 47 are <collected (yield = 40%. 10 TLC
(97/3 CH2C12/ MeCOH): Rf = 0.4. LCVMs (ES+/ -, 50 V): mz = 1005" (2MrH); 503
(MtH); 445 (MrH CQ(CH3)2); 1049 (2M H+ ; 547- (M H+HCOOH); 501-
(MH). 15 d) Step 4: Preparation of N (4-(2-dinmethylam noethyl)-5-
~oxoper hydro-1, 4-thiazepin-6-yl)-(E)-(2R 3R 4S, 5R) -3, 4, 5-
~trihydroxy- 2- rrghke%gé&a& di gt hylen- Grenaid deddxanpheethf)l hdcdhodrd - |
M HH 0O "OON, 5 OH OH'O 20 A EX 31 nmg of 47 (62 gnn%%j re
di ssolved in 0.6.#F wrolPHRIM 225 80 Af FBEMKEDTHGREFVRAX KLY ‘%"rf'eedrredi um
I's cooled to 0.4 at aLe; agded.nfiell awedsiyon _
addition of O. ggﬁ? St @f:eipgaotnmg&ég%hew?%s%eilﬁbﬁ{ﬁ% ntgai ned 25 at OC]Q?Oor 2
hours with stiatipgphdte. sHliveing asecorvipichiadd ToPP GREBPIAFYHIE VERUUm at

0C. 5 m ofsmekhangl. sogheds! acle1abe.addedafoladhie Mix! the roadtith
evapor at ed ?o ryness. 35 ng of ah anorphous solid are collected, which
product is chroedionr aphedmbnteye¢ | tn washed successively with 5 ml of

HC1 solution (1N} and then with 5 ml of saturated NaHCO;
solution and 5 ml of water. The organic phase is dried
over anhydrous magnesium sulfate, filtered and then
evaporated to dryness. 190 mg of an oil are obtained,
which o0il is chromatographed on a cartridge of NHz-
grafted silica (7 g, eluent: 40/60 heptane/EtOAc). 81l mg
of expected product 49 are collected (vield = 42%).

y NMR (300 MHz DMSO-d6), a 60/40 mixture of 2 isbmers,
with & (ppm): 0.99 (s, 9H); from 1.15% to 1.3% (broad m,
6H); 2.99 (broad m, 2H); from 3.10 to 3.55 (partially
‘masked m, 3H); 3.27 (s, 1.8H); 3.28 (s, 1.2H); 3.79 (4, J
= 11.5 Hz, 0.4H); 3.82 (d, J = 11.5 Hz, 0.6H); from 3.50
to 4.15 (m, 3H); 4.27 (m, 1H); from 4.36 to 4.60 (m, 2H);
from 5.03 to 5.14 (m, 2H); 5.45 (m, 1H); 5.69 (4, J =
16.0 Hz, 1H); from 7.25 to 7.44 (m, 5H); 7.82 (broad m,
0.6H); 7.91 (d, J = 7.0 Hz, 0.4H); 8.08 (broad m, 1H)

b) Step 2: Preparation of benzyl 5-ox0-6-((E)~
(2R, 3R, 4S, 5R) -3, 4, 5-trihydroxy-2-methoxy-8, 8-dimethylnon-
6-enoylamino)perhydro-1, 4-diazepine-1l-carboxylate

(Example 18)




68 wth 80/20 CH2C12/ Et QAc. 20 ng of expected product Exanple 17 are
recovered (yield = 70% . TLC (80/20 CH2C12/MeOH): Rf =-0.58 LCM5 (ES+/ - 50
c mz = 925 (2MtH); 463" (M+H) 445 5 (M+H H20); 427" (M+H 2H20); 409
(MtH 3H20); 969- (2M H+HCOOH); 507 - (M H+HCOOH) ; 461- (MH). 1H NWR (400
MHz, DMBO-d6): S(ppm) = 7.98 (dd, 1H); 5.65 (d, 1H); 5.35 (dd, 1H); 4.92
(m 1H); 4.5 (d, 2H; 4.33 (m 1H); 3.98 (m 1H); 3.71 (d, 1H); 3.58 (m
1H); 3.33 10 (m 1H); 3.25 (s, 3H); 2.4-2.8 (m 4H); 2.20 (broad s, 6H);
1.0-1.4 (m 6H); 0.97 (s, 9H). Exanple 18P benzyl
5-0x0-6- ((E)- (2R 3R 4S, 5R) 3,4,5-

tri hydroxy- 2-mgt hgxy n-f:e &EQWQ% 01‘55 1 of THF and
per hydro- 1, 4- glggzie?llﬁg {r%g +éa@ea(%‘efr&gff o ~,,Jtl )mo"O of I i a) Step

1: Preparationiof hénzyl lH {1){/&)9(2’-1{':(:2111% ESl@R)('féﬂ pmol), with stirring
(853, 3 di et Dyhblds el o MY B2, B dLpREIMled  Bog 5 nours at

di oxi nan- 4-yl ] oxyac m no oxoper
di azepi ne-| - calrbomytamleezfaa@.)ra) Chd |scOdtilon &?J tben I\Pf@l@i GC/ X°Q andyp 48

190,15, 0F 4. SRRuTB 0o B! P ML Mo Orvaroxice. e
mixture 1is extracted twice w1th 2 ml of EtOAc. The
organic phases are combined, dried over magnesium sulfate
and filtered, and then evaporated to dryness. 49 mg of
expected product Example 18 are obtained (yield = 66%).

10 ES: 508(+)=(M+H) (+); 490(+)=(M+H) (+) -H20
'H NMR (400 MHz, CDC13), & (ppm): 1.03 (s, SH); 3.01
(broad m, 2H); from 3.24 to 3.72 (broad m, 5H); 3.56 (s,
3H); from 3.75 to 3.87 (m, 2H); 4.23 (broad m, 1lH); from
4.27 to 4.53 (broad m, 2H); 4.63 (broad m, 1H); from 5.09

15 to 5.26 (broad m, 2H); 5.43 (m, 1H); 5.84 (d, J = 16.0
Hz, 1H); 6.16 (broad m, 1H); from 7.29 to 7.49 (m, 5H);
7.93 (broad m, 1H]).

Example 19: N- (4-o0ox0-2,3,4,5-tetrahydro-1,5-benzo-
20 thiazepin-3-yl)-(E)-(2R,3R,45,5R)-3,4,5-trihydroxy-2-
methoxy—B,B—dimethylhon—G—enamide

7
| ¥
>ﬂ\/kViij%j}:>
S on S
-]

a) Step 1l: Preparation of (R)-2-[ (4R, 55,6R)-6-((E)-3,3-
dimethylbut~1l-enyl)-5-hydroxy-2,2-dimethyl-1,3-dioxinan-

25 4-y1]—2—methoxy—N-(4—oxo-2,3,4,5—tetrahydro—1,5—benzo—
thiazepin-3-yl)acetamide (51}

T _?ﬁw;%
6><6 :, e ) .



AstraTech. Inc), 292 ng of sodium 2-ethyl hexanoate (1.76 mmol) and 2.5 m
of THE are successively introduced into a Wweaton tube, with stirring and
under an argon atnosphere. Stirring is continued at roomtenperature for 5
6 days. 5 mM of ethyl acetate are added to the reaction nedium The

m xture i s washed successively with 5 mM of HCL solution (1N) and then
wth 5 mM of saturated NaHCO3 solution and 5 m of water. The organic
phase is dried over anhydrous nmagnhesi um iulfate filtered and then 10
evaporated to dryness. 190 ng of an oil are obtained, which oil is

chr omat ogr aphed on a cartridge of NH2- grafted silica (7 g, eluent: 40/60

hept ane/ Et OAc) 548 f @¥ReCkRA )pr eduely 4% aj_%ng_glbLgt;Beﬁilﬁydﬂ—cblF 42%.
1H NMR (300 MHz a 60/ 40 mxture of 2 isoners, 15 W|t 90
0.99 (s, 9H); fs 6ann4®=hi@zfp39-€=b@@%d B0 633, ogmady oad"f‘hl H2Y £ r om

g %g Eg 3. 355 (ﬁEé{ﬂJ}iﬁ’)d Zﬁglﬂ'ﬁﬁ; 8 b8 22-7e 1h1ex§hﬂ>%t§_ Zgr%ﬁq méﬂog%}H)to

82 (d, J = g
4.15 (m 3H) an@7 Y npllpE fﬂr}mn are6 s@wS@eveﬂry 2ﬂ)tr°;%1<1ﬁﬁion+%t@33to 5. 14

2H): 5. d f 25t
z(srrni) D a2 ( > ohfbatdll ‘5'8&% (Qugin (d, Sitige, @do ﬁﬁ)&?gs 2 ?bazrogéﬂ‘ |(nm

1H b) Step 2: aanegplu@te-orstoﬁfrbegzys SonynuERd () rogy temperature for
ESZSng)F;I 351 ﬁoRg pgr ygrt)r h%&&lggg%h%@t gég?g%x?/fagga&%ang@npt%e re)acé:—}oél/ O
oN N N~ OH OM ©=@ium. The mixture is washed with 3 ml of HCl solution
(1N) and 1nsoluble matter in gel form is formed, which
10 matter, after filtering through a sinter fumnnel, gives
78 mg of expected product 51 (yield = 93%, white solid).
'y NMR (400 MHz DMSO-dé6), & (ppm): 0.98 (s, 9H); 1.22 (s,
3H); 1.28 (s, 3H); 3.12 (m, 1H); 3.23 (broad s, 4H); 3.52
{partially masked m, 1H); 3.78 (d, J = 8.5 Hz, 1H); 3.89
15 (broad d, J = 8.5 Hz, 1H); 4.25 (broad d, J = 7.0 Hz,
1H); 4.41 (m, 1H); 5.43 (dd, J = 7.0 and 16.0 Hz, 1H);
5.67 (4, J = 16.0 Hz, 1H); 7.17 (dd, J = 1.5 and 8.0 Hz,
1H) ; 7;21 (dt, J = 1.5 and 8.0 Hz, 1H); 7.46 (dt, J = 1.5
and 7.5 Hz, 1H); 7.61 (dd, J = 1.5 and 8.0 Hz, 1H); 8.36

20 (d, J = 8.5 Hz, 1H); 10.15 (s, 1lH).
b) Step 2: Preparation of N-{4-oxo-2,3,4,5-tetrahydro-

1,5-benzothiazepin-3-y1)-(E)~(2R,3R,48,5R)-3,4,5-tri-
hydroxy-2-methoxy-8, 8-dimethylnon-6-enamide (Example 19)

| OH °/ H % 0
oxo o s AE——— SH c::H Q S’O

25 # Ex18

78 mg of 51 (163 umol) are mixed with 0.8 ml of THF and
1.6 ml of 1N hydrochloric acid (1.6 mmol), with stirring

and under argon. Stirring is continued for 5 hours at



49 O Ex18 O 70 81 ng of 49 (148 nol) are mxed with 0.75 m of THE and

1.5 mM of iN hydrochloric acid (750 gnol), with stirring and under argon.
Stirring is continued for 5 hours at roomtenperature. The solution is
then cooled to OC and 5 neutralized to pH 7.0 with 1N sodi um hydroxi de. The
m xture is extracted twice with 2 m of EtOAc. The organic phases are
conbi ned, dried over nmagnesiumsulfate and filtered, and then evaporated
to dryness. 49 ng of expected product Ezs nple 18 are obtained (yield =
66% . 10 ES: 508(+)=(M-H) (+); 490(+)=( I\/HrH?( +) -H20 1H NWR (400 MHz, CDC13),
S(ppm: 1.03 (s, 9H); 3.01 (broad m 2H); from3.24 to 3.72 (broad m

5H): 3.56 (s, : Se T . ; a0 4B ;arfd om
A 0ooe 53 (ngﬁédtéﬁg@% 3 3n brééégg%?gﬂﬁ—l)éh%?oﬁﬁl Q9 15 e

26
(broad m 2H); nButiBaliged Hre 50184 7(-4, With 18N sq:ﬁj;uan)h;ydgpafbd?br gatF m
1H); from7.29_t 49 . ) 93 (:hr.oad: ExaNPkeodd; Th
N (8- oxo- 2, 3, 474 FES ahl%ﬂr SAkacyda) LgEeaith Bl | e
t hi azepi n- 3- yl pré@ic¢ BHBRABrERroBbined { rduirft expromagnesium sulfate
met hoxy- 8, 8z di oeLhyl non: 65 en .c#héH*é%aﬁoégtéﬁeeo1&r§ﬂé§¥ﬂ*ﬁ§iy1ﬂg of
(R -2-1 (4R 55, BRI B1 PRy '
di met hyl but - 1- erpbyt&d hymirdncy- Examplesthyire] oprainsd ngrtelss = 27%) .

) avep n- oyl Facet SAPHE Gt b anFH B GE (0 PoRR

H NMR (400 MHz DMSO-d6), & (ppm): 0.95 (s, 9H); 3.14 (m,
1H); 3.20 (s, 3H); from 3.45 to 3.57 (m, 2H); 3.67 (d, J

10 = 7.5 Hz, 1H); 3.92 (m, 1H); from 4.23 to 4.34 (m, 2H);
4.42 (m, 1H); 4.54 (d, J = 5.0 Hz, 1H); 5.28 (a4, J = 7.0
and 16.0 Hz, 1H); 5.62 (broad d, J = 16.0 Hz, 1H); 7.16
(dd, J = 1.5 and 8.0 Hz, 1H); 7.21 (dt, J = 1.5 and 8.0
Hz, 1H); 7.45 (dt, J = 1.5 and 8.0 Hz, 1H); 7.61 (dd, J =

15 1.5 and 8.0 Hz, 1H); 8.21 (d, J = 8.0 Hz, 1H); 10.15 (s,
1H) .

Example 20: N- (5-(3,5-diflucrobenzyl)-4-oxo-2,3,4,5-

tetrahydro—l,5—benzothiazepin—3-yl)—(E}—(ZR,3R,4S,5R)—
3,4,S—trihydroxy—z-methoxy~8,B-dimethylnon-G—enamide

E
OH é Q
I H n\a»
G on O b F
S

‘a) Step 1: Preparation of tert-butyl (5-oxoperhydro-1, 4-

20

thiazepin-6-yl)carbamate (52)
: o}
H
S “m/ .
s’z:i7 © S
50 52
0.4 g of 50 (2.06 mmol) in 10 ml of chloroform is placed

25 in a 50 ml three-necked flask with stirring, under an

argon atmosphere. 289 ul of triethylamine (2.06 mmol) are



0 X0xs 471 50 ng of 4 (176 gnol), 68 ng of 3-am no-2, 3-di hydro-5H
1, 5-benzot hi azepi n-4-one 50 (0.35 mmol) (sold by Interchim, 73 ng of

sodi um 2- et hyl hexanoate (0.44 mmol) and 1 nl of THE are successively

i ntroduced into a 5 Wheaton tube, with stirring and under an argon
atmosphere. Stirring is continued at roomtenperature for 2 days. 3 m of
ethyl acetate are added to the reaction nedium The mxture is washed with
3 mM of HCl solution (1N) and insoluble tter in gel formis forned,
which 10 matter, after filtering through a sinter funnel, gives 78 ng of
expected product 51 (yield = 93% white solid). 1H NVR (400 MHz DMVSO d6),

S 0 98 2 i 3 i aced®3
( bE ggg) s, ( %g E%“Eg% p%.?t Iga(ﬁngléHEoré glg (§nd gﬂe7813(:g|-1:311‘(1em_1§|-|'ﬁ1

; 1H);
3.89 15 (br oadl@} gn = ig:e5 batth)4494 ng (ber oéa gerg-hutyly #&Cdrlm}at% 41

1H); 5.43 (4dggdpz 7 5 ) et od
(7m17 |(_?:Id ] = 39506 1811\%1) I:l.glndl(;' o 'gf Hﬁg[)r ol Qgea‘r:::cll'res Olilq—?z t:fLe|_|)|'|)7 "

(dt, J = 1.5 dmdp@ise Hwhillg) ; tah@g (:éae go cher.rJ %t@meer:&tuaﬂbe%o"se 20

C A oxo s Ft’o 1 t freaction
(N—(4 0X0- 2. 3 4. &{_De }:%g %15%(?3 dlleiRledSRR 3 HBLERAT 8hH OFRO ct

1, 5- benzot hi azepdAus- yb) wWaBhe@2Mi3R 49, BR) -oF ATt (§.5N) . The organic

T o s i i e

of THE and evaporated to dryness. 0.43 g o a white solid
recovered (yield = 71%).

10 b) Step 2: Preparation of tert-butyl [5-(3,5-difluoro-
benzyl)-4-oxo-2, 3,4, 5~tetrahydro-1, E-benzothiazepin-3-
yvllcarbamate (53) '

”%@ X° wr“fL é@

112 mg of sodium hydride as a 60% suspension in oil

15 (2.82 mmol)' are introduced at room temperature into a
50 ml round-bottomed flask, with stirring and under an
argon atmosphere, containing 20 ml of DMF and 610 mg of
52 (2.07 mmol). The medium is stirred for 1 hour and
858 mg (4.14 mmol) of 3,5-difluorobenzyl bromide are then

20 added. The medium is stirred overnight, 20 ml of EtOAc
and 00 ml of water are added to the reaction medium and,
after separation of the phases by settling, the organic
phase is washed with 20 ml of water. The organic phase is
dried, filtered and then evaporated to dryness. After

25 chromatography on a silica cartridge (70 g) with a
heptane/EtOAc mixture (gradient: & to 50% EtOAc), 470 mg
of product 53 are recovered (yield = 54%).



1.6 M of IN hydrochloric acid (1.6 mml), wth stirring and under argon.
Stirring is continued for 5 hours at 72 roomtenperature. The solution is
then cooled to OC and neutralized to pH 7.0 with i N sodi um hydroxi de. The
m xture is extracted twice with 5 mM of EtOAc. The organic phases are
conbi ned, dried over magnesiumsulfate S and filtered, and then evaporat ed
to dryness. 19.5 ng of expected product Exanple 19 are obtained (yield =
2799 . ES: 439(+)=(MtH) (+); 421(+)=( M+H) %—) -H20 1H NVR (400 MHz DMSO- d6),
S(ppm: 0.95 (s, 9H); 3.14 (m 1H); from3.45 to 3.57 (m
2H); 3.67 (d, J 10 = 7.5 Hz, 1H); 3. 92 (m lH) from4 23 to 4.34 (m 2H);

2 Mot ofa el by o3 g ., sy (0,39 g/ Sy o Rk

7.21 (dt, J = &.5 ands8.:#, Haj) M) 467, 48 ,(dT, =) 7= Olaﬁdaridg Bizbiz 1H>H) 7 61

(dd, J = 15 1. d 8.0.H, .8 21 (d, 1

1H). Exanpl e Zg?gl- (@-’(%%-”dijsr%)aor(%b zy"[)ls-| %x@""z gﬁ : 3ét %ghy ro-1,

5- benzot hi azepip- 8-y%) -115) ;- (23m3RB..48, b&)7.10 (m, 3H); 7 28 (broad t, J
3,4,5-trihydroxy-2-net hoxy- 8, 8-di net hyl.nan- d E26:S a)
Step 1: Prepar it Pofl BF t%]%/)t’- bﬁﬁ% %—%Qo%érﬁydrgnh ﬁ 16 Hh 7 4

t hi azepi n- 6-yl xearbsaraie, (B3): 0.91, (bzddd /4,00 =S7.5Hiz, 1H).

c) Step 3: Preparation of 3-amino-5-(3,5-difluorobenzyl} -
2,3-dihydro-5H-1, 5-benzothiazepin-4-one hydrochloride

_ w% {“b

520 mg of 53 (1.24 mmol) are taken up in a 25 ml round-

10

bottomed flask and 10 ml of a solution of hydrogen
chloride in dioxane (4M) are added. The mixture is
stirred for 3 hours at room temperature under argon.
15 After evaporating off the solvent, 470 mg of amine 54 are
obtained in hydrochloride form, which product is used
directly in the following step.
Iy NMR (400 MHz, DMSO-ds), S(ppm): 3.25 (t, J = 11.5 Hz,
1H); 3.75 (&4, J = 7.0 and 11.5 Hz, 1H); 3.%4 (dd, J =
20 7.0 and 11.5 Hz, 1H); 5.09 (d, J = 16.0 Hz, 1H); 5.24 (d,
J = 16.0 Hz, 1H); from 6.97 to 7.15 (m, 3H); 7.33 (m,
1H); from 7.48 to 7.59 (m, 2H); 7.68 (dd, J = 1.5 and 7.5
Hz, 1H); 8.63 (broad s, 3H).

25 d) Step 4: Preparation of (R)-N-[5-(3,5-difluoro-benzyl)-
d-oxo0-2,3,4,5-tetrahydro~1, 5-benzothiazepin-3-yl]-2- |
[(4R,58,6R)—6—((E)—3,3—dimethylbut—1—enyl)—5~hydrcxy—2,2—
dimethyl-1,3-dioxinan-4-yi]-2-methoxy-acetamide (55)



) 50 52 0.4 g of 50 (2.06 mol) in 10 M of chloroformis placed 25 in a
50 m three-necked flask with stirring, under an argon atnosphere. 289 1 of
triethylamne (2.06 mvl) are 73 injected in a single portion, and the

m xture is placed in an ice bath. 449 ng of di-tert-butyl dicarbonate
(2.06 mol) in 10 mM of chloroformare then injected dropw se, while
taking care to keep the tenperature below 5 5C. Stirring is continued for 3
hours, and the reaction nmediumis masheq with 20 M of HC1 (0.5N). The
organi ¢ phase is dried over nagne5|un1squate, filtered and evaporated to
dryness. 0.43 g of a white solid 52 is recovered (yield = 71%. 10 b) Step
2: Preparation of tert-butyl [5-(3,5-difl uoro-

benzyl) - 4- oxo- 2, 3, 4, 5> et rahydro- 1, 5- zot hi,azepi n-3- yl]carbagmate (53) F
ONOHUuUHH N OYN O I|N EF OS

of.

52 112 sod hydri de as
a 60% suspension in oil Y 208 Far e i ntly odute tenperature
into a 50 m round-botteé flask strrring an nF argon
at nrosphere, containing 2 of ng, 610 ny og< 52 (2s The

mediumis stirred for 1 hotr and 8838 ng (4.14 mol) f 3, 5- dlfluorobenzyl
brom de are thepy gy of 4 (352 pmol), 251 mg of 54 (0.70 mmol), 146 mg

of sodium 2-ethylhexancate (0.88 mmol) and 2.0 ml of THF
aﬁe successively introduced into a Wheaton tube, with
5 stirring and under an argon atmosphere. Stirring is -
continued at room temperature for 24 hours. 3 ml of ethyl
acetate are added to the reaction medium. The mixture is
washed successively with 3_ml of HC1l solution (1N) and
then with 5 ml of saturated NaHCO; solution and 3 ml of
10 ﬁater. The organic phase 1is dried over anhydrous
magnesium sulfate, filtered and then evaporated to
dryness. 350 mg of an oil are obtained, which product is
chromatographed on a silica cartridge (;0 g, eluent:
heptane/EtOAc, gradient: 12 to 100% EtOAc). 149 mg of
15 expected product 55 are collected {(vield = 70%). '
M NMR (300 MHz, DMSO-d¢), O(ppm): 0.98 (s, 9H); 1.21 (s,
3H); 1.27 (s, 3H); from 3.13 to 3.33 (partially masked m,
2H); 3.23 fs, 3H); 3.49 (dd, J = 7.0 and 11.5 Hz, 1H);
3.79 (d, J = 8.5 Hz, 1H); 3.91 (broad 4, J = B.5 Hz, 1H);
20 4.25 (broad 4, J = 7.0 Hz, 1H); 4.35 (d, J 7.5 Hz, 1H);
4.46 {(m, 1H); 5.04 (d, J = 16.5 Hz, 1H}); 5.18 (4, J =
16.5 Hz, 1H); 5.43 (dd, J = 7.0 and 16.0 Hz, 1H); 5.68
(d, J = 16.0 Hz, 1H); from 6.97 to 7.11 (m, 3H); 7.30 (m,
1H); from 7.46 to 7.57 (m, 2H)}; 7.65 (dd, J = 1.5 and 8.0
25 Hz, 1H); 8.59 (4, J = 8.0 Hz, 1lH).



20 added. The nediumis stirred overnight, 20 m of EtOAc and 00 m of -
wat er are added to the reaction nmediumand, after separation of the phases
by settling, the .organic phase is washed with 20 ml of water. The organic
phase is dried, filtered and then evaporated to dryness. After 25

chromat ography on a silica cartridge (70 g0 wwth a heptane/ EtQAc m xture
(gradient: 6 to 509 EtOAc), 470 ng - of product 53 are recovered (yield =
549% . 74 1H NWR (400 MHz, DMSO- d6), S(pgg)z 1. 35 (s, 9H); 3.11 (t, J =
11.5 Hz, 1H); 3.48 (dd, J = 7.0 and 11.5 4.15 (m 1H); 5.03 (d, J
= 16.0 Hz, lH) 5.13 (d, J: 16.0 Hz, 1H); from698to710(m 3H); 7.28

broad t, 8. - d = e a-AT t
(7 53 (m 2H) ‘7) SSOC(eEgoad %) 5758%{%0%(} - 05 (ﬁesgd?%lg%g%gr az':}f)lomn 4of 0

3- ani no- 5- (3, 5es|o+2ubx4utﬁertp9:h:)ahy@r@-hm;hﬁr@o5 Lazspbenyothid2epi n- 4- one
hydrochl ori de 4§R 4§: 55@) Qi El—tijz.l% Ay -2 ~HEL hot0- H L (he@hyddohl. 24

nmol ) aretake ' I’ und ottonmed flask and 10 nl of a sol ution
of hydrogen cEI—enamiBier n(Bkampdre20UM) are added. The mixture is stirred

for 3 hours at room tenperature under argen 15 After evaporating off the
solvent, 470 ng of amn 54°@re obt ai hydrophl oride rm which
product is used n\tk

b—_’ oH oM © b
S

Ex20
i 149 mg of 55 (163 umol) are mixed with 1.2 ml of THF and
2.4 ml of 1N hydrochloric acid, with stirring and under
argon. Stirring is continued for 4 hours at room
temperature. The sgolution is then cooled to 0°C and
10 neutralized to pH 7.0 with 1IN sodium hydroxide. The
mixture is extracted twice with 3 ml of EtOAc;. The
organic phases are combined, dried over magnesium
sulfate, filtered and then evaporated to dryness. The
crude product is then chromatographed on a gilica
15 cartridge (12 g, eluent: heptane/EtOAc, gradient: 6 to
50% EtOAc). 45 mg of expected product Example 20 are
collected (yield = 32%).
ES: 565 (+)=(M+H) {(+); 547 (+)=(M+H) (+) -Hz0
'H NMR (400 MHz, DMSO-dg), &(ppm): 0.95 (s, 9H); 3.20 (s,
20 3H); 3.21 (t, J = 12.0 Hz, 1H); from 3.32 to 3.47 (masked
m, 1H); 3.48 (44, J = 7.0 and 12.0 Hz, 1H); 3.50
(partially masked m, 1H); 3.69 (d, J = 8.0 Hz, 1H); 3.92
(m, 1H); 4.30 (broad m, 2H); 4.45 (m, 1H); 4.54 (4, J =
4.5 Hz, 1H); 5.703 (8, J = 16.0 Hz, 1H); 5.21 (d, J = 16.0
25 Hz, 1H); 5.28 (dd, J = 7.0 and 16.0 Hz, 1H); 5.61 (broad
& J = 16.0 Hz, 1H); from 7.00 to 7.10 (m, 3H); 7.29 (m,
1H); from 7.45 to 7.55 (m, 2H); 7.61 (dd, J = 1.5 and 7.5
Hz, 1H); 8.49 (d, J = 8.0 Hz, 1H)
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directly in the following step. '""H NWR (400 MHz, DMSO-d6), 8(ppm : 3.25
(t, J.=11.5 Hz, 1H); 3.75 (dd, J = 7.0 and 11.5 Hz, 1H); 3.94 (dd, J =
20 7.0 and 11.5 Hz, 1H); 5.09 (d, J = 16.0 Hz, 1H); 5.24 (d, J = 16.0 Hz,
1H); from6.97 to 7.15 (m 3H); 7.33 (m 1H); from7.48 to 7.59 (m 2H);
7.68 (dd, J = 1.5 and 7.5 Hz, 1H); 8.63 (broad s, 3H). 25 d) Step 4:
Preparation of (R)-N[5-(3,5-difluoro-benzyl)-

4- oxo- 2, 3,4, 5-tetrahydro-1, 5- benzot hi aze;%n- 3-yl]-2-

[ (4R, 5S, 6R)-6-((E) -3, 3-di net hyl but - | - enyl’)"- 5- hydr oxy- 2, 2-

di met hyl - 1, 3-di oxi nan-4-yl ] -2-met hoxy-acetam de (55) 75 F " /n0 4,- NFy I

OHHOO + F f 000 HNV-\~s s\ CH4 H&5i 0 of, 4 (352_nmol), 251
my of 54 (0.70E#ABRIe kg rrgN‘dﬁ'§6EI¥JC|TT4?@%y?héxgﬁg%’f’éa}tyﬁr%’gin%l) and
2.0 M of THE reheoSHi£Assin-al-y1i ATEDd(ZrRM®R, @S0 5&) Yhedat rivtiliydroNiyt-h 5
stirring and und r QN L eStirrisng 1S continued at room

t enperat ure fo? g%tﬁg’&?sgqg d%&ggﬁgglﬁ{)]ylsgéicﬂlgge are added to the reaction.
medium The mixture is washed sycgessively with 3 m of HCL solution (IN)
and then with 5 m of saturated ol utyi ogﬂ_ﬁnd 3 m of 10 water. The
organi ¢ phase is dried over anhydr H sulfate, filtered and then
evaporated to dryness. 350 ng of arg oi:l #arel obyayned, which product is

o
chromat ographed on a silica cartri dgcé ("1009, t:

5 a) Step 1: Preparation of tert-butyl (5-allyl-4-oxo-
2,3,4,5-tetrahydro-1, 5-benzothiazepin-3-yl)-carbamate

(56) . v
xrtio = h

54 mg of sodium hydride as a 60% suspension (2.24 mmol)
10 are introduced at room temperature into a 100 ml round-
bottomed flask, with stirring and wunder "an argon
atmosphere, containing 25 ml of THF and 660 mg of 52
(2.24 mmol). The medium is stirred for 1 hour and 452 mg
(2.24 mmol) of allyl bromide are then added. The medium
15 is stirred overnight, 25 ml of EtOAc and 25 ml of water
are added té the reaction medium and, after separation of
the phases by settling, the organic phase is washed with
20 ml of water.'The organic phase is dried, filtered and
then evaporated to dryness. 0.7 g of crude product is
20 recovered, which product is chromatographed on a silica’
cartridge (20 g) with a 75/25 heptane/EtOAc mixture.
610 mg of product 56 are recovered (yvield = 81%).
'H NMR (400 MMz, DMSO-ds), § (ppm): 1.32 (s, 9H); 3.04 (t,
J = 11.5 Hz, 1H); 3.41 (44, J = 7.5 and 11.5 Hz, 1H);
25 4.08 (td, J = 7.5 and 11.5 Hz, 1H); 4.30 (dd4, J = 6.0 and
16.0 Hz, 1H); 4.60 (dd, J = 4.5 and 16.0 Hz, 1H}; 5.04



hept ane/ Et CAc, gradient: 12 to 100% Et OAc). 149 ng of 15 expected product
55 are collected (yield = 70%9. 1H NWR (300 WMHz, DVBO d6), 8(ppm : 0.98
(s, 9H).; 1.21 (s, 3H); 1.27 (s, 3H); from3.13 to 3.33 (partially masked
m 2H) ; 3.23 (s, 3H) ; 3.49 (dd, J =7. 0 and 11.5 Hz, 1H) ; 3.79 (d, J
= 8.5 Hz, 1H); 3.91 (broad d, J = 8.5 Hz, 1H); 20 4.25 (broad d, J = 7.0
Hz, 1H); 4.35 (d, J = 7.5 Hz, 1H); 4.46 (m 1H); 5.04 (d, J = 16.5 Hz,
1H); 5.18 (d, J.= 16.5 Hz, 1H); 5.43 (dd,_ J = 7.0 and 16.0 Hz, 1H) ; 5.68
(d, J = 16.0 Hz, 1H); from6.97 to 7.11 (‘% 3H); 7.30 (m 1H); from 7. 46
to 7.57 (m 2H); 765(dd J:15and80 25 Hz, 1H); 8.59 (d, J = 8.0

Hz, 1H). 76 e) at (3 5_d|f orbe ;) ~from

oxo- 2, 3, 4, 5- tetrahydro }gggﬁlzo ﬁl azepl n- ga ( 18' ORheNEY

(2R 3R 4S, 5R) - 3. 695tbr5h§'?dr oy -1 e tfirory 7 82 B- @n rﬁetBHyl(m@nZHG eheatd dem

(Exanpl e 20) F ﬁ) :)' q £ }?/EHQ S b F555 Ex20 149 ng of 55 (163
gnol) are n‘ixea t%i f' H and 4 m of i N hydrochloric acid,
with stirring and under argon. Stirring is continued for 4 hours at room
tenperature. The solution_is then cool es to,0C an 1 a? n%PP pH 7.0
with 1IN sodi umPhy8F8Ri de. PHSRATARLAUPE P5HBXEY &t P

" Et OAc. The 5or gaBi-bephasteisazapd nedrbiacaydrhrdhddrader (ﬁilgnem um sul fate,
filtered and then evapor at ed to ijréy\ne . The crude B_Q’ﬁuct is then

chromat ogr aphed on a silic HRN{L |

57
610'mg of 56 (1.82 mmeol) are taken up in a 25 ml round-
bottomed flask and 15 ml of a solution of hydrogen
chloride in dioxane (4M) are added. The mixture is

10 stirred for 3 hours at room temperature' under argon.
After evaporating off the solvent, a gummy residue is
obtained, which is triturated from isopropyl ether to
give, after filtration, 441 mg of amine 57 in
hydrochloride form (cream-colored solid}f

15 'H NMR (300 MHz, DMSO-d¢), & (ppm): 3.18 (t, J = 11.5 Hz,
1H); 3.72 (dd, J = 7.0 and 11.5 Hz, 1H); 3.83 (dd, J =
7.0 and 11.5 Hz, 1H); 4.37 (tdd, J = 1.5 - 6.5 and 16.0
Hz, 1H); 4.68 (tdd, J = 1.5 - 5.0 and 16.0 Hz, 1H); 5.10
(qd, J = 1.5 and 10.5 Hz, 1H); 5.24 (qd, J = 1.5 and 17.5

20 Hz, 1H); 5.78 (m, 1H); from 7.30 to 7.40 (m, 1H); £from
7.55 to 7.62 (m, 2H); 7.69 (brocad 4, J = 7.5 Hz, 1H);
8.61 {(broad m, 3H).

c) Step 3: Preparation of (R} -N- (5-allyl-4-oxo0-2,3,4,5-
25 tetrahydro—l,5—benzothiazepin—3—yl)—2—[(4R,SS,6R)—6—((E)—

3,3-dimethylbut-1-enyl)-5-hydroxy-2, 2-dimethyl-1,3-dioxi-

nan-4-yl]-2-methoxyacetamide (58)



15 cartridge (12 g, eluent: heptane/EtOAc, gradient: 6 to 50% Et OAc). 45
nmg of expected product Exanple 20 are collected (yield = 32% . ES:
565(+)=(MtH) (+); 547(+)=(MtH)(+) -H20 'H NWR (400 MHz, DMSO d6), 8(ppn):
0.95 (s, 9H); 3.20 (s, 20 3H); 3.21 (t, J =12.0 Hz, 1H); from3.32 to
3.47 (masked m iH); 3.48 (dd, J = 7.0 and 12.0 Hz, 1H); 3.50 (partially
masked m 1H); 3.69 (d, J =8.0 Hz, 1H); 3.92 (m 1H); 4.30 (broad in,
2H); 4.45 (m iH); 4.54 (d, J = 4.5 Hz, %H) 5.03 (d, J = 16.0 Hz, 1H);
5.21 (d, J = 16.0 25 Hz, 1H); 5. 8(dd, 3°="7.0 and 16.0 Hz, 1H); 5.61
(broad d, J =16.0 Hz, 1H); from7.00 to 7.10 (m 3H); 729(m 1H);
7.45 to 7.55 (m 2H); 761(dd :15and75 Hz, 1H); 8.49 (d, J

, J
Hz, 1H) 77 Exarrple 2 é Pal |yl - 4- gxo-2, 3, 4 -tetrahydro-1,5-
benzot hi azepi n-3-yl ) - (EJI- AR 4S,5R) -3, 4, 5-t ~7
2rrethoxy88d|rrethylno- fenam @ OH OH . Preparation
of tert-butyl (5-allyl- b- +diﬂ ’b
2,3,4,5-tetrahydro-1, 5- b nzot hi aZ&€pim* 3yl ) - car ban%ﬁ\e HO" O0S

p S 52 56 54 ng of SOdI umthydri de & a 60% suspensi on 2 24 mmol) 10 are
i ntroduced at LOOMnG esPed at3s= #nidlg ,a 160 mgl ofo8Md<{ Ob'd)@tmn@d) £ 118k rmgwi t h

stirring and under g argor A\TSRISLE: (5B) ALY 4% Y. Pl aah 660

are successively introduced into a Wheaton tube, with
5 stirring and under an argon atmosphere. Stirring is
continued at room temperature for 24 hours. 3 ml of éthyl
acetate are added to the reaction medium. The mixture is
washed successively with 3 ml of HCl solution (1IN) and
then with 5 ml of saturated NaHCO; solution and 3 ml of
10 water. The organic phase 1is dried over anhydrous'
magnesium sulfate, filtered and then evaporated to
dryness. 350 mg of an oil are obtained, which product is
chromatographed on a silica cartridge (10 g, eluent:
heptane/EtOAc, gradient: 12 to 100% EtOAc). 131 mg of
15 expected product 58 are collected (yield = 72%).
'H NMR (300 MHz, DMSO-d), d(ppm): 0.98 (s, SH}; 1.22 (s,
3H); 1.27 (s, 3H); 3.08 (t, J = 11.5 Hz, 1H); from 3.19
to 3.33 (partially masked m, 1H):; 3.22 (s, 3H}; 3.43 (m,
1H); 3.78 (4, J = 8.5 Hz, 1H); 3.89 (broad d, J = 8.5
20 Hz, 1H); 4.25 (4, J = 7.0 Hz, 1H); from 4.28 to 4.47 (m,
3H); from 4.53 to 4.64 (m, 1H); 5.05 (broad d, J = 10.5
Hz, 1H); 5.19 (broad d, J = 17.5 Hz, 1H); 5.43 (dd4, J =
7.5 and 16.0 Hz, 1H); 5.68 (d, J = 16.0 Hz, 1H); 5.77
(ﬁ, 18); from 7.25 to 7.35 (m, 1H); from 7.51 to 7.59
25 (m, 2H); 7.66 (m, 1H); 8.43 (d, J = 8.0 Hz, 1H).

d) Step 4: Preparation of N-(5-allyl-4-oxo0-2,3,4,5-
tetrahydro—l,5—benzothiazepin—3—yl)—(E)—{2R,3R,4S,5R)—
3,4,5—trihydroxy—2—methoxy—S,B—dimethylnon—G—enamide



(2.24 mol). The nmediumis stirred for 1 hour and 452 ng (2.24 mmol) of
allyl bromde are then added. The nedium 15 is stirred overnight, 25 m of
Et OAc and 25 m of water are added to the reaction nedium and, after
separation of the phases by settling, the organic phase is mashed with 20
m of water. The organic phase is dried, filtered and then evaporated to
dryness. 0.7 g of crude product is 20 recovered whi ch product is
chromat ogr aphed on a silica cartridge (%8 g) with a 75/ 25 hept ane/ Et QAc

m xture. 610 ng of product 56 are recovered (yield = 81%. 1H NVR (400
MHz, DMSO-d6), S (ppm: 1.32 (s, 9H); 3.04 (t, J = 11.5 Hz, 1H); 3.41 (dd,

j = 7.5 and 11.5 Hz,_1H); 25 4.08 (td, J = 7.5 and 11.5 FE 1FD 4.30 (dd,
J = 6.0 and 16./E*a01e81). 4 60 (dd, J = 4.5 and 16.0 Hz, .04 78 (d,
J =10.5 Hz, 1H); 5.17 d J =,18.0Q Hz 1FD from 5.69 to 81 (n1 1H);
from7.25 to 7.37 (m ZH) (N zr( 7.83 (v §° M7, 1H). b) Step
2: Preparation of 3-anino-:- hydr o-

1, 5- benzot hi azepi n- 4- one H?Qfochlo g 5A—0 %m'aoo HCI 'S M
57 610 ng of 56 (1.82 nmol) are taken up in a 25 m rou ttoned fl ask

and 15 ml of a solution of hydtogen chloride in df$kane. (4N® are added.
The mxture is.19 sLiffeafh f@523“plgg§sa§é R0 LARBenab orel URflerHrmr-gen.

Af ter evaporatlng o%f te” sol vent, a gu residue is
5 ml of hydrochlorlc acid {1N), with stirring and under
5 argen. Stirring is continued for 4 hours at room
temperature. The solution is then cooled to 0°C and
neutralized to pH 7.0 with 1N sodium hydroxide. The
mixture is extracted twice with 3 ml of EtOAc. The
organic phases are combined, dried over magnesium sulfate
10 and filtered, and then evaporated to dryness. The crude
product is then chromatographed on a silica cartridge
(12 g, eluent: heptane/EtOAc, gradient: 6 to 50% EtOAcC).
44 mg of expected product Example 21 are collected (yield
= 44%).
15 ES: 479(+)=(M+H) (+}; 461 (+)=(M+H) (+) -H20
'H NMR (400 MHz, DMSO-dg¢), & (ppm): 0.95 (s, 9H); 3.11 (¢,
"J = 11.5 Hz, 1H); 3.19 (s, 3H); from 3.25 to 3.32
(partially masked m, 1H); from 3.40 to 3.50 (m, 2H); 3.66
(d, J = 8.0 Hz, 1H); 3.91 (m, 1H); from 4.25 to 4.36 (m,
20 3H); 4.41 (td, J = 7.0 and 11.5 Hz, 1H); 4.54 (d, J = 4.5
Hz, 1H); 4.62 (broad dd, J = 5.5 and 16.5 Hz, 1H); 5.04
(broad 4, J = 10.5 Hz, 1H); 5.19 (brocad 4, J = 17.5 Hz,
1H); 5.27 (dd, J = 7.0 and 16.0 Hz, 1H); 5.61 (broad 4, J
= 16.0 Hz, 1H): 5.77 {m, 1H); from 7.26 to 7.34 (m, 1H);
25 from 7.51 to 7.57 (m, 2H); 7.65 (broad 4, J = 7.5 Hz,
1H); 8.32 (4, J = 8.0 Hz, 1lH).

Examples 22a & b: N- (2-oxo-2,3,4,5-tetrahydro-1H-1-
benzazepin-3-yl) - (E)-(2R, 3R, 4S,5R) -3, 4, 5~trihydroxy-2-



obtai ned, which is triturated fromisopropyl ether to give, after
filtration, 441 ng of amne 57 in hydrochloride form (creamcol ored
solid). 15 1H NWR (300 MHz, DVMSO-d6), S (ppm: 3.18 (t, J = 11.5 Hz, 1H);
3.72 (dd, J = 7.0 and 11.5 Hz, 1H); 3.83 (dd, J = 7.0 and 11.5 Hz, 1H);
4.37 (tdd, J = 1.5 6.5 and 16.0 Hz, 1H); 4.68 (tdd, J = 1.5 - 5.0 and 16.0
Hz, 1H); 5.10 (qd, J = 1.5 and 10.5 Hz, 1H); 5.24 (qd, J = 1.5 and 17.5 20
Hz, 1H); 5.78 (m 1H); from7.30 to 7.40 (m 1H); from 7.55 to 7.62 (m
2H): 7.69 (broad d, J = 7.5 Hz, 1H): 8.6T (broad m 3H). c) Step 3:
Preparation of (R -N(5-allyl- 4ox02345 25

3. i Mot nyl buP ERey 1 G R Rk 25{# BT 3 ox) -

nan- 4- yI] met hoxyacet am (58), 7 H O o OHNSXS 4
557 CIH " ‘a100m0f4?§% 0 mol ), 146 ng of
sodi um 2- et hyl hexanoate (0.8 E re successively

i ntroduced into a Wheaton tubé, ™w'th

~at nosphere. Stlrrlng is contint& at roomtenperc®re for 24 hours. 3 m

:0
i rri*hg” and an argon
of ethyl aceta de medj 5‘§th|§71_51 p(;@; J:.S 3washed
successively w E’ aij EE%S E]n%tl on é KE) andt Hitﬁhen wth

sat urat ed. NaHCGﬁimeblhyalbmla-@dlyQ)ﬁﬁ Y AAGHR - @rdlmﬁéhﬂgbrﬁ’@lﬁﬁa§énrs dried

over anhydrgus,,_gmanesi um 4 §ats. ofbL4 of & sapdcLiRpasyapral ed to

benzazepin- 3—y1)acetam1de (60a & b)

100 mg of 4 (352 pumol), 150 mg of 59 {0.70 mmol) {sold by

Interchim), 146 mg of sodium 2-ethylhexancate (0.88 mmol)

10 and 2.5 ml of THF are successively introduced into a
Wheaton  tube, with stirring and under an argon
atmosphere. The mixture is stirred at :Eoom temperature
for 2 days. 3 ml of ethyl acetate are added to the .
reaction medium. The mixture is washed with 3 ml of HCl

15 solution (1N) and insoluble matter in gel form is formed,
which matter, after filtering through a sinter funnel,
gives 53 mg of expected product 60a & Db (ratio 85:15)
(yield = 33%, white solid). The filtrate is separated by
settling, the organic phase is then washed with 3 ml of

20 saturated NaHCO, solution and 3 ml of water, dried over
magnesium sulfate, £filtered _and then concentrated to
dryness. After chromatography on a cartridge of NHz-
grafted silica (3 g, eluent: 50/50 heptane/EtOAc), 57 mg
of 60a & b (ratio 15:85) are obtained (yield = 35%)

25 19 NMR (400 MHz, DMSO-d6), & (ppm) for 60a: 0.98 (s, 9H);
1.22 (s, 3H); 1.27 (s, 3H); 2.08 {m, 1H); 2.26 (m, 1H);



dryness. 350 ng of an oil are obtained, which product is chromatographed
~on a silica cartridge (10 g, eluent: heptane/ EtQAc, gradient: 12 to 100%
Et OAc). 131 ng of 15 expected product 58 are collected (yield = 729 . 1H
NVR (300 MHz, DMSO-d6), 5(ppm): 0.98 (s, 9H); 1.22 (s, 3H); 1.27 (s, 3H);
3.08 (t, J =11.5 Hz, 1H); from3.19 to 3.,33(partial|y masked in, 1H);

3.22 (s, 3H); 3.43 (m iH; 3.78 (d, J 8.5 Hz, 1H); 389(broadd J =
8.5 20 Hz, 1H); 4.25 (d, J = 7.0 Hz, 8from4 28 to 4.47 (m 3H) ; from
4.53 to 4.64 (m 1H); 5.05 (broad d, J 0.5 Hz, 1H) ; 5.19 (broad d, J =
17.5 Hz, 1H) ; 5.43 (dd, J = 7.5 and 16.0 Hz, 1H); 5.68 (d, J = 16.0 Hz,

1H); 5.77 f f 3 O(mash
2|I:|)|); 7.66 (m f%é;& % ég g 357é0g2 %)(mfg@ ?3 zrslt(:)en:!p07 E‘:ShPrg(parat |doﬁr501gm

N-(5-al |yl - 4- o%B} 2, 3, 2155¢s,t @H)ahypdré- 1d. P 8s Hz, 1H); (broad

5- benzothlazep N-3- yl g GEkrp( 2 R 4S08R)G, 1H); 4.26 (d, = 7.0 Hz,
3,4,5-tri hydroxy Bh((g’xé'I 8, Hgl rrét ﬁ?/l r%nr'] 6- <)anam de 8(0 quarrpl

?HO
N' N HO/ /XuH);:' 033\(d.'.]-IJC]=I ®.5 Hz) K5 554x444139 Ay’ ot =@ 12%,?) nol )
are mxed wth,1. 25 g1 Ofcg TI—(%Sarad 369 oMy, Of 1 fydrocad ofd ¢ G & (0 Mz, With
m

0
stirring and unaér argon tirring Is continued for 4 hours at_ roo
t enperature. ThE)soluldonbisad hen &osl dd5t #z0CLlEd faemt ralkhzé®@ tlo3sH 7.0

WlthINsodlumhd i Xt ur r agt wWith 31l of
with N sodiumfydigxi deoThE, §1 X1 i 949525166 L amy

ly NMR (400 MHz, DMSO-d6), & (ppm) for 60b: 0.99 (s, 9H);
1.24 (s, 3H5; 1.29 (s, 3H)} 2.06 {(m, 1H); 2.26 (m, 1H);

10 from 2.63 to 2.79 (m, 2H); from 3.22 to 3.32 (masked m,
1H); 3.23 (=, 3H); 3.73 (4, J = 8.5 Hz, 1H); 3.95 (broad
d, J = 8.5 Hz, 1H); from 4.21 to 4.32 (m, 2H); 4.41 (d, J
= 8.0 Hz, 1H); 5.44 (dd, J = 7.0 and 16.0 Hz, 1H); 5.68
(d, J = 16.0 Hz, 1lH); 7.03 (4, J = 8.0 Hz, 1H); 7.14 (t,

15 J = 8.0 Hz, 1H); from 7.24 to 7.32 {(m, 2H); 8.06 (d, J =
8.0 Hz, 1H); 9.34 (s, 1lH).

b) Step 2: Preparation of N-(2-oxo~2,3,4,5-tetrahydro-1H-
1-benzazepin-3-yl)-(E)-(2R, 3R, 4S,5R) -3, 4, 5-trihydroxy-2-
20 methoxy-8, 8-dimethylnon-6-enamide (Examples 22a & b)

t_JH/ Q /
S — W ]

60a & b(ratio 85:15) Ex22a & b (ratio 85:15)

53 mg of 60a & b {ratio 85:15) (115 umol} are mixed with
25 0.6 ml of THF and 1.15 ml of 1N hydrochloric acid, with
stirring and under argon. Stirring is continued for 5
hours at room temperature. The solution is then cooled to

0°C and neutralized to pH 7.0 with 1N sodium hydroxide.



organi ¢ phases are conbi ned, dried over magnesium sulfate 10 and filtered,
and then evaporated to dryness. The crude product is then chromatographed
on a silica cartridge (12 g, eluent: heptane/Et OAc, gradient: 6 to 50%
Et OAc). 44 ng of expected product Exanple 21 are collected (yield = 44%.
15 ES: 479(+)=(M+H) (+); 461(+)=(MtH)(+) -H20 1H NMR (400 MHz, DMSO-d6), S
(pprr) 0.95 (s, 9H ; 3.11 (t, J =11.5 Hz, 1H); 3.19 (s, 3H); from3.25
to .32 (partially masked in, 1H); fro §40t0350(m 2H); 3.66 (d, J
80Hz 1H); 391(m 1H); from4.25 t074.36 (m 20 3H); 4.41 (td, J =
70and115 Hz, 4.54 (d, J = 4.5 Hz, 1H); 4.62 (broad dd, J = 5.5
and 16.5 FE 1 bg ga 1 i) 5, mP. 62 @eoded tthel =
s T 'F% 2@ %g’éré i8 %?cgraétéd Qw§cé*|zw:1.%|)’ vt T T
Hz, 1H) 5. 77 ényariif plﬁatm? @6 t oCTIIBUNgGT 1¢4)led25 FeFm AR 57 (m
2H); 7.65 (bro = riesslH32 Bxagpl es
il & A I\L(Z %%9 t% };&t%;{é‘?aﬁyﬁ'r'%@eﬁ Sfarldbatrda=t8- Brife Yy
benzazepi n- 3- yb¥- e&pe(:zaasﬁra@@wmlaaq 23y dkoRy-(xagio 85:15) are
met hoxy- 8, 8- di n am OH O/ pl O 0 Ex22a Ex22b a) Step
(5 onCBr- P JOREHR B0k 6. |

1: Preparation ((E)-3, 3-

di net hyl but -1 -enyl ) - 5- roxy- 2, 2-di net hyl - 1, 3 di oxi nan- 5

4-yl]-2-nmet hoxy- N- (2- 0xX0? 2, 8, /5- t t rahydro- Qpe azepi n- 3-yl ) acet am de
(60a & b) o 1. 0-1 HzNBehk oo X/\I N i
oxo ° c:m éH o
§0a &b (ratio 15:85) Ex22a & b (ratio 15:85)

57 mg of 60a & b (ratio 15:85) (124 umol) are mixed with
0.65 ml of THF and 1.24 ml of 1IN hydrochloric acid, with
stirring and under argon. Stirring is continued for

l.O 5 hours at room temperature. The solution is then cooled
to 0°C and neutralized to pH 7.0 with 1IN sodium
hydroxide. The mixture is extracted twice with 5 ml of
EtOAc. The organic phases are combined, dried over
magnesium sulfate, filtered and then evaporated to

15 dryness. 40.7 mg of expected product Examples 22a & b
(ratio 15:85) are obtained (yield = 78%).

ES: 421 (+)=(M+H) (+); 403(+)={(M+H) (+) -H:0

ly NMR (300 MHz, DMSO-d6), & (ppm) for Example 22a: 0.96
20 (s, 9H); 2.07 (m, 1H); 2.33 (m, 1H); from 2.63 to 2.80

(m, 2H); 3.23 (s, 3H); from 3.25 to 3.36 {masked m, 1H);

3.53 (m, 1H); 3.68 (d, J = 7.5 Hz, 1H); 3.95 (m, 1H);

from 4.17 to 4.32 {(m, 2H); 4.40 (d, J = 6.5 Hz, 1H); 4.53

(broad m, 1H); 5.31 (dd, J = 7.0 and 16.0 Hz, 1H); 5.63
25 (broad d, J = 16.0 Hz, 1H); 7.02 (&, J = 7.5 Hz, 1H);

7.14 (¢, J = 7.5 Hz, 1H); from 7.23 to 7.32 {(m, 2H); 8.97

(d, J = 8.0 Hz, 1H); 9.89 (s, 1H).

'H NMR (300 MHz, DMSO-d6), & (ppm) for Example 22b: 0.96



4 59 BOa & 100 ng of 4 (352 gnol), 150 ng of 59 (0.70 mmol) (sold by
Interchim, 146 ng of sodium 2-ethyl hexanoate (0.88 mmpl) 10 and 2.5 m of
THE are successively introduced into a Weaton tube, with stirring and
under an argon atnosphere. The m xture is stirred at roomtenperature for
2 days. 3 m of ethyl acetate are added to the reaction nmedium The

m xture is washed with 3 m of HCL 15 solution (1N) and insoluble matter in
gel formis formed, which natter, after fllterlng t hrough a sinter funnel,
gi ves 53 ng of expected product 60a & b Fratlo 85:15) (yield = 33% white
solid). The filtrate is separated by settling, the organic phase is then

~washed with 3 &L OF 20 s a?grq{:ﬂed 1NgEHCEB 3s0lHt | am) andrdmnl2.66 wat er.80dr i ed
over nmagnesi um su Fafe

i1tefed and then concentrat egn qce@dgéneﬁﬁ After
chr omat ogr aphy (on 2HEar3 rZIijg(sS:on*H\llHZ—fr@F“aﬁt éf §P1 P cdd (I3 50/ 50
hept ane/ Et CAc) b (g atj o= 15; 85)ar qu)lpt al ggd (tyi al® ;= 35°/c)
25 1H NWR (4003Mé—é r(%NB?)E{ )3 %7 (Qi for 60a: 6 98 (s, % Zéﬂd(
1.27 (s, 3H); 2r68 4n13 144 ; 424226(11( m3HJlH) 4.82 PFBWZ‘“GS”EO' 2‘S ’2H)

from3.21 tp 3.33 25 J & diiz 57 2, 1
.90 (broad? G7°5 SRR 5 0 1 Pelen D g 20 S0me ) B R

.33 (d, J 8(8 Hz, =180 EzA4ll()d'd7J~3— (r oJand81B Bzp 1B}/ 1#%501“ 7526?8 (d J

16.0 Hz, y 553743 &,71R)5 Hz, 1
; from7. 24 tot? 12‘%3 ﬁn ZZI%)' g %EH?% Jl@ 7 ° th,iﬂ—lg);@g%o( (s:L iH) 1H K

NVR (400 Mz, DIVBOd6) S (ppm for 60b. 0.99 (s, 9H); 1.24 (s, 3H): 1.29
(s, 3H; 2.06 EFamgid 22 26 Q\m(11&9;&;—9&jr—(ﬁnoipﬁerhyﬁﬁoam;(imﬂzﬂ?'from

3.22 1o 3.32 (q%?K?QRpgR,4S,SR)*3,4,5—trihydroxy-2~methoxy—8,8—
10 dimethylnon-6-enamide

| .,
w@

a) Step 1: Preparation of tert-butyl (S)-(1-Dec-9-enyl-2-

I~ w

oxoperhydroazepin-3-yl)carbamate (62)
P
o New. o] n'-..
;>< 1{ {%:) ;}<'jr {%:j:\\\\\/ﬁ\/ﬁt
o
81 62

15 41.2 mg (1.2 mmol) of NaH as a suspension in oil are
placed in 3 ml of DMF. 228.3 mg (1 mmol) of compound 61
(sold by Senn Chemical AG) dissolved in 2 ml of DMF are
added to this solution. 1.05 g of 10 bromo-l-decene
(4.8 mmol) are then added dropwise. The mixture is

20 stirred at room temperature for 5 hours and then poured
onto ice. The aqueous phase is extracted three times with
EtOAc and the organic phases are washed with water and
with saturated aqueous NaCl solution. The organic phases
are dried over Na;SOg, filtered and evaporated to d;yness.

25 1.6 g of crude broduct are obtained, which product is

purified by chromatography on a gilica column, eluting



1H); 3.23 (s, 3H); 3.73 (d, J = 8.5 Hz, 1H); 3.95 (broad d, J = 8.5 Hz,
1H); from4.21 to 4.32 (m 2H); 4.41 (d, J =8.0 Hz, 1H) ; 5.44 (dd, J =
7.0 and 16.0 Hz, 1H) ; 5.68 (d, J =16.0 Hz, 1H); 7.03 (d, J = 8.0 Hz, 1H)
; 7.14 (t, 15J =8.0 Hz, 1H ; from7.24 to 7.32 (m 2H) ; 8.06 (d, J =

8.0 Hz, 1H); 9.34 (s, 1H). b) Step 2: Preparation of

N- (2- oxo-2, 3,4, 5-tetrahydro-| H

1- benzazepi n-3-yl)-(E) - (2R 3R 4S, 5R) - 3, 4,8 -trihydroxy-2- 20

nmet hoxy- 8, 8- di nmet hyl non- 6- enam de (Exanpl'és 22a & b) 0"- O>" CH/ O/ X
OHOH O J 60a b (ratio 85:15) Ex22a & b (ratio 65:15) 53 ng of 60a & b
(ratio 85:15) c&gﬁ QB'%}OIH@ Wi eWet Bac 2Rl 1081 ThEo angrdaukse g2 of i N

hydr ochl ori ¢ aci stirring and under argon. Stirring is  contTnued
for 5 hours asrpoaecoEapedatinr &heTheomn| of | 8n qoéof-'ﬁéﬁsc(%&edyﬁ& d0¢ and
neutral i zed toggkh 7.0 with i N sodium hydroxide. 83 The mxture is
extracted tw ce \M)fh 5 mM of EtOQAc. The organic phases are conbined, dried
over magnesi umEssuk¥H)X, =f B6¥er ed and then evaporated to dryness. 32.5 ng

of expect ed prgduct Ex I 85 i~ bt i-nedgfyield =
67%. O+ OM N gtﬂ%}%sz@-l%%éﬁ (¢ afr gé 12&85} 2252 —{&beb ratio
15:85) 57 ng of Qﬁq & lpA(rahi 021H)85K. (2224(mm|]) Hre Bixedtw t3h200.86 m of

IHe and 126 m ol N o oct) g, a6, WL 1 L6479 2 Hades 85 00n

b) Step 2: Preparation of (8)-3-amino-1l-dec-9-enyl-
10 perhydroazepin-2-one hydrochloride (63}

et

1.3 g of 62 (3.55 mmol) are taken up in a 250 ml round-
bottomed flask and 90 ml of a solution of hydrogen
chloride in dioxane (4M) are added. The mixture is
15 stirred for 3 hours at room temperature under argon.
Aftér evaporating off the solvent, 1.23 g of amine 63 are
obtained in hydrochloride form, which product is used
directly in the following step.
ES: (M+H)' = 303"
20 'H NMR (400 MHz, DMSO d6), & (ppm: 8.13 (broad s, 1 H);
5.80 (m, 1 H); 4.95 (m, 2 H); 4.22 (m, 1 H); 3.70 to 3.25
(m, 4 H); 2.00 (g, 2 H); 1.90 to 1.20 (m, 18 H)

c) Step 3: Preparation of _(R)—N—(l—dec—Q—enyl-Z—
oxoperhydroazepin-3-y1)-2-[ (4R, 5S,6R)-6-((E)-3,3-
25 dimethyl- but—l—enyl)—5—hydroxy—2,2—dimethyl—l,3—dioxinan-
4-yl] -2-methoxyacetamide (64)

Mw@\j\/\l« @K



10 5 hours at roomtenperature. The solution is then cooled to OC and
neutralized to pH 7.0 with 1IN sodi um hydroxide. The m xture is extracted
twice with 5 mM of EtOAc. The organi c phases are conbi ned, dried over
magnesi um sul fate, filtered and then evaporated to 15 dryness. 40.7 ng of
expected product Exanples 22a & b (ratio 15:85) are obtained (yield =
78% . ES: 421(+)=(MrH) (+); 403(+)=(M+H) (+) -H20 1H NMR (300 MHz, DMSO- d6),
S (ppm for Exanple 22a: 0.96 20 (s, 9H)a'6 2.07 (m 1H); 2.33 (m 1H); from
2.63to0 2.80 (m 2H); 3.23 (s, 3H); from3.25 to 3.36 (masked in, 1H);
3.53 (m 1H); 3.68 (d, J = 7.5 Hz, 1H); 3.95 (m 1H); from417to432

(m 20 4 40 bdnglot &, (5_$O|dzum$hf|) $36%ng (dr @l (us Lo L B, A ddy of = 1)

and 16.0 Hz, 325 (broad d, J = 16.0 Az, = 5Hz
1H; 7. 14 (t sgdhm? z&q@ylmmcanw@em 0 2P W@BEH%{L 52H5‘1 Csf §-“?IF (f‘d‘e =
8.0 Hz, sy LH MYR..(380 Ovfiato f orgxanpl

Soh: 5. 08 b fggc R 07]1Ft ULEégz g@%?mwlsm hica (ZQ%S%)et 0 580 tm.

oH): 3.23 (s, Sefrrimomesd24undes. %l(ﬁﬁgkéd afmosphere. 3SERCTIRT 1/F 3. 67

dJ—7 93, ( Pkt e 1 42 (0% . 3H0 mP. 52 (broad
|(n 55529 f%’l‘?ﬁw%“% 2 Pooh! e ;Ierr%@,lﬁle 35&12.4182 (%d(lmj S SﬂHz, (1H; .

7. 02 (d J = ethyhz ac1eH)a1te7 a3 (pdded= ® 0 the, AeHctiory ofpFiyD. (Te7. 32
(m 2H); 7.98 {ng,é s i Qvagﬁedlgqmgﬁgl %ﬁ, ok 26XaUPbe & solution

N (1- dec-9-eny oxoper hydroazepi n-
(E)- (2R, 3R, 4S, mnwnds -20r |rh1,/dpbxysazuﬁet:ﬁ@x?q§68us 15281 nefhpl RFEBYEnan de

off ~{ o N phase is dried over anhydrous magnesium sulfate, filtered

10 and then evaporated to dryness. 270 mg of an oil are
obtained, which product is chromatographed on a silica
cartridge (8 g, eluent: 98/2 CHxCl;/MeOH). 140 mg of
expected product 63 are collected (vield = 85%; Rf: 0.2).
ES: (M+H)+= 551+ |

15
d) Step 4&: Preparation of N-{l-dec-9-enyl-2-

- oxoperhydroazepin—3—yl}~(E)-(2R,3R,4S,5R)—3,4,5—tri-

hydroxy—z—methoxy—B,B-dimethylnon—ﬁ—enamide (Example 23)

Mb%kux\x

20 140 mg of 64 (254 umol) are mixed with 2.8 ml of THF and
2.8 ml of 1N hydrochloric acid, with stirring and under
argon. Stirring is continued for 4 hours at room
temperature. The solution is then cooled to 0°C and
neutralized to pH 7.0 with 1N sodium hydroxide. The

25 mixture is extracted twice with 3 ml of EtOAc. The
organic phases are combined, dried over magnesgium
sulfate, filtered and then evaporated to dryness to give
101 mg of crude product, which product is then
chromatographed on a silica cartridge (12 g, eluent: 97/3

30 CHyCl,/isopropanol). 69 mg of expected product Example 23



OH OHO0 a) Step 1: Preparation of tert-butyl (S)-(1-Dec-9-enyl-2-
oxoper hydr oazepi n-3-yl )carbamate (62) R 62 15 41.2 ng (1.2 mmol) of NaH as
a suspension in oil are placed in 3 mM of DW. 228.3 ng (1 mol) of
conmpound 61 (sold by Senn Chem cal AG dissolved in 2 m of DV are added
to this solution. 1.05 g of 10 bronpo-|-decene (4.8 nmmol) are then added
dropwi se. The m xture is 20 stirred at roomtenperature for 5 hours and
then poured onto ice. The aqueous phaseghs extracted three tines with

Et OAc and the organi c phases are washed with water and w th saturated
aqueous NaC solution. The organic phases are dried over Na2SO4, filtered

and evapor at eda;_,g YNESTa 491428 9 s Crredeopreguct are obtained, which
product is purified by chromatography on a silica colum, eluting 85 wth

an 80/ 20 hept afi€f BB OACHH REPé+) 1. 31 g of product 62 are recovered in the
formof a coloiless, oil . tYiglLd FueB802 — ' 0599673, 5 ol ; NNR- 400
MHz, CDC13), -S p%l%‘: ‘%9@2“?%1: fmﬁﬁ;‘{%?'?o Ir‘h%?)H); 4.97°(m 5 H: 4. 22
(m 1 H; 3.501tD73t301(0F (&, HL2H2;00.¢4, (&, HRH)1. §Fomo 11685 teml . BdH) ,
1.38 (s, 9 H b) Step 2 epar ati.on of._(S)-3-am po- |y dec- 9 11
per hydr oaze%i n{B: orf %Hyd%dg% Bf;“i'deé 63) fﬁgi'-llCIﬁ(@ml.Qg 93%1% 6%}% 3. 55 rr%’?ml)
are taken up ifagke®0mm 4axpunsl. ot (el i afkoraril 330 td of60a @ol BHon of
hydrogen chl ori i.n di_oxane ( re a . Jhe M Xt ur g s stj rred
for 3 hours atgr(dﬁ@m(aenﬁer‘a%roe%d;}sar g‘ig‘r?dl A(f“f’erlrﬂeg\/a%d%asti(r?gl%o%f t'he
solvent, 1.23 gupf arémer.@% abes.54 (m, 2H); 4.57 (4, J = 4.5 Hz, 1H);
4.93 (broad 4, J = 11.0 Hz, 1H); 4.99 (broad d, J = 17.5
10 Hz, 1H); 5.33 (dd4, J = 6.5 and 16.0 Hz, 1H); 5.64 (d, J =
16.0 Hz, 1H); 5.79 (m, 1H); 7.85 (4, J = 6.5 Hz, 1H}.
IR (CCly): 3374; 2931; 2858; 1643; 1513; 1486; 1433;
1114; 974 & 912 cm™

Antiproliferative activity of the prepared products

15
The antitumoral activity of products 1 to 10 was
determined by  measuring the inhibition of cell
proliferation of Hep-G2 cells. The cells are subcultured
in a cell culture medium at a concentration of 1000 cells
20 per well, and incubated for 4 hours at 37°C and 5% COz.

Medium used for the Hep-G2 and HCT-116 cell culture:
Dubelcco’s modified Eagle’s medium/Ham mixture Fl2
(Gibco); NEAA (10%; nonessential amino acids, Gibco};

25 sodium pyruvate (1%, Gibco); L-glutamine (1%, Gibco);
fetal calf serum {(5%; PAA).

After 4 hours, the test products dissolved in a DMSO/cell
culture medium mixture are added at various
30 concentrations and the resulting mixtures are incubated
for 72 hours at 37°C and 5% CO;. The intracellular ATP
content was measured using the CellTiterGlo test reagent

(Promega) .



obtained in hydrochloride form which product is used directly in the
followng step. ES: (MtH)' = 303" 20 1H NWR (400 MHz, DMSO d6), S (ppm
8.13 (broad s, 1 H ; 580 (m 1H; 495 (m 2H,; 422 (m 1 H,; 3.70to
3.25 (m 4 H); 2.00 (g, 2 H; 1.90to 1.20 (m 18 H c) Step 3:
Preparation of (R)-N-(1-dec-9-enyl-2-

oxoper hydroazepi n-3-yl)-2-[ (4R 5S,6R)-6-((E)-3,3 25

di met hyl - but -1 - enyl ) - 5- hydr oxy- 2, 2- di et Q\%l -1, 3-di oxi nan

4-yl]-2-nmet hoxyacetam de (64) o0 o ge / Hp 4 ~ ~ 86 85 ng of 4 (300
gnol ), 136 ng of 63 (445 nol), 149 ng of sodium 2-ethyl hexanoate (0.90
nmml) and 1.5 ml of THE are_ successively introduced into a W.eaton tube,
with stirringTRAdYaRgErs ot a?%fedthﬁfﬁﬁérfg?agf??r??@tﬁ £ Inthuédd at
room tenperatueeniorli 48lwurs. 20 mM of ethyl acetate are added to the
reaction nedium The mxture is washed successively with 20 m of HCl

solution (1N rafrt—26-nt—ofrsaturated-aguegus NaC——The crgaﬂéc p’n:ise i's
dri ed over anhydr &¥@®=®&8nesf um sul f at S*F19™E®ed 10 and tlhen v%?)or ted to
dryness. 270 rrg of an oil are obtained, which product ig chBEE®Rgraphed
on a silica cartridge (8 g, eluent: 98/2 CH2C12/ MeOH). 140 ngzof expected
product 63 are feetHeetee<{yietrd—="85%R—02)" —ES:“'(‘IW'FI)_-E‘3§1‘-F_IS d)
Step 4: Prepar atBenvagfidR- E1- dec- O 7

Ex 1 0.17

Ex 2 1-3

Ex 4 3.10

Ex 5 26.70




oxoper hydroazepi n-3-yl)-(E)- (2R 3R 4S,5R)-3, 4, 5-tri -

hydr oxy- 2- met hoxy- 8, 8- di net hyl non- 6- enam de (Exarrpl e 23) 64 Ea3 20 140 ny
of 64 (254 gnol) are mxed with 2.8 mMm of THE and 2.8 nml of IN
hydrochloric acid, with stirring and under argon. Stirring is continued
for 4 hours at room tenperature. The solution is then cooled to OC and
neutralized to pH 7.0 with I N sodi um hydroxi de. The 25 nixture is extracted
twice with 3 mM of EtOAc. The organic pg ses are conbi ned, dried over
magnesium sulfate, filtered and then ev gor_at ed to dryness to give 101 ny
of crude product, which product is then chromatographed on a silica
cartridge (12 gr—etuent—873—30—CH2CI2/Tsoprppanol) . © mg 0 19expected
product Exanpl ¢ 23 ®¥ 6are [col liected (yDHl dO= 53% : 0.]15).
511(+) =(MH) (+} 1H NWMR (400 : 10. 97 (s, 9H) frjiom
1.17 to 1.39 (i 12H); 1.44 ( T toYL. 9INHg (m 4H); 2.00 (m
2H); from 3.20{to 3.36 (paritially nas ;

v

, (]Is, 3H) ; frijom 3.50
to 3.60 (m 2H}) ; 3.70 (d,}J =7.0 , 1@!9; . 97 1H)|; 4.38 (brgad in,
1H); from 4. 46 ro 2. 54, Tm 2H); 457 (d J =45 H, 1H;| 4.,93,(brgad d, J
= 11.0 Hz, 1H) |: 4.%8 {brodd d 1H® 5.39 (dd F = 6.5 and

16.0 Hz, 1H); 5%.64 (d, J = .
Hz, 1H). IR (C{14.): 3374; {2931; ; [L513
912 cm -1 Antiproliferative act|V|tymi tc'he [ epakg
antitunoral actgivity of products 1 to 10 was

71.85 (d, J 46.5
b: |1433; 1114 974 &
oducts 15 The

Ex 8 0.83
Ex 9 3.6
Ex 10 18.3

Table 1

The antiproliferative activity of the products of the
5 examples of table 2 was determined by measuring the
inhibition of cellular proliferation of HCT116 cells. The
cells are seeded in a cell culture medium at a



determ ned by neasuring the inhibition of cell ©proliferation of Hep-@&
cells. The cells are subcultured in a cell culture nediumat a
concentration of 1000 cells 20 per well, and incubated for 4 hours at 37C
and 5% C02- Medi um used for the Hep-& and HCT-116 cell culture:

Dubel cco's nodi fi ed Eagl e' s nedi uml Ham m xture F12 (G bco); NEAR (10%
nonessential am no acids, G'bco); 25 sodiumpyruvate (1% G bco);
L-glutamne (1% G bco); fetal calf serggﬂS% PAA). After 4 hours, the
test products dissolved in a DVBQ cel | | ture medi um m xture are added at
various 30 concentrations and the resulting m xtures are incubated for 72
hours at 37C and 5% C02. The intracellular ATP content, wa rec% usi ng
the CellTiter Grepenfiratéqgerttt 1or R gaplisgPerhdsidsul i §f£“1?
proliferation h&sien areagiverno il t abte tebel owrddwaipl e &tr uc:taml@ulsc 50

WMO_( SE'PO EXZ Be”é’%-m 6316119_' O,Qa7- 90 [AH Ne ObhGhk & Bx 11 H4@10.17 N
(100 uCi/ml - specific activity 47.90 mCi/mmol; NEN
5 Technologies reference NEC568 batch 3550-001) are added,
and the cells are then incubated at 37°C and 5% CO:.

Medium used for culturing the HCT 116 cells: DMEM medium,
2 mM L-glutamine, 200 IU/ml penicillin, 200 pg/ml

10 streptomycin and 10% (V/V) fetal calf serum {(Life
Technologies) .

After 48 hours, the incorporation of Hc_thymidine 1is
counted in a 1450 Microbeta Wallac Trilux liquid
15 seintillation counter. The results R are expressed in cpm
(counts per minute) and converted to a percentage of
growth inhibition GI% by first subtracting from the mean
of the number of cpm of the wells without B cells and
then dividing by the number of cpm of the wells of the
20 untreated cells C cqmpfising 20 ul of product dilution
medium containing 1% ethanol. (GI% = (R - B} x 100/C%).

The IC50 values are calculated using equation 205 of the
XLFit software (IDBS Company, UK) by nonlinear regression

25 analysis wusing the Marquardt algorithm (Donald W.
Marquardt, J. Soc. Industry appl. wvol. 11, No. 2, June,
1963).

The products of table 2 have an IC50 on the HCT116 cells
30 generally of less than 30 gM and preferably less than
100 nM.
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-/ N., g-H OHOHO Ex 10 18.3 0,,NLOO HNIN OHOHO0O Table 1 The
antiproliferative activity of the products of the 5 exanples of table 2
was determ ned by nmeasuring the inhibition of cellular proliferation of
HCT116 cells. The <cells are seeded in a cell culture nediumat a 90
concentration of 10 000 cells per well, in 0.17 mM of nedium and 20 pl of
test product, at various concentrations, and 10 | of thym dine

[met hyl -14C] (100 G /nl - specific actl\égty 47.90 nCi/nmol ; NEN 5

Technol ogi es reference NEC568 batch 3550-001) are added, and the cells are
t hen incubated at 37C and 5% CO2. Medium used for culturing the HCT 116

cells: DVEM nedi unqmr—2mmm t=girutam ne, 200 rgm penicillin, 200|pg/mM 10
strept omyci n and 10% B¥1Y) fétal calf ser m(LiLf Technol ogies)| After 48
hours, the incorpqration of 14C_ thym di efl in a 1450|M crobeta
Wallac Trilux liqdid 15 scintillati on*€aght & .Y ults R ar¢ expressed
in cpm (counts per[ mnute) and converted to 4 p rc ,—o of growh
inhibition A%by(first subtrqacting fromthe nean o8& the nunber [of cpm of
the wells without |B cells and then dividing by the gunber of cpnnof t he
well's of the
Ex19
Ex20 .
Ex21
Ex22a ) ?H O,
/ E!
H; T ¥ L
ot
Ex22b - o JCH,
P :
H‘c H i N
o b




20 untreated cells C conprising 20 | of product dilution nedium containing
1% ethanol. (A% = (R - B) x 100/C%. The I1C50 values are cal cul ated using
equation 205 of the XLFit software (I1DBS Conpany, UK) by nonlinear
regression 25 anal ysis using the Marquardt al gorithm (Donald W Marquardt,
J. Soc. Industry appl. vol. 11, No. 2, June, 1963). The products of table
2 have an I C50 on the HCT116 cells 30 generally of |less than 30 M and
preferably | ess than 100 nM 91 Exarrplg Structure Ex11 HQ ~} 011 pf O
Ex12 F a 4H 'a4 4 bn bN Ex13 F ~ e Exi4 ax - as a, Ex15 ~ c~+w a+ a+
Ex16 O'. ExI 7" ~ -~ 92 _

o o0 ﬁ
o4 OH

Table 2

Ex23




ExI8 " ~pl1> Ex19 on a+ ~ Ex20 & iH Ex21 CH OH O4 o Ex22a 4N btt Ex22b
mat, ort 8f+ 93 Ex23 QH as ors v Table 2 WO 2006/ 056696 94

PCT/ FR2005/ 002932 CLAIM5S 1. A product conprising a pol yhydroxyl ated chain
of general formula (1) below ,RBH R OHN R2 OH OCHO 5 characterized
in that (i) RL is independently selected fromthe group consisting of

al kyl, cycl oal kyl, heterocycl oal kyl, 10 al kyl ene, heterocycl oal kyl ene,
aryl, heteroaryl, IE |, heteroaral kyl, arylal k é 05/00293
het er oar yl al ky¥%n%°?gél)-°€?§ %zl\l— A R5), in 5 ich R4 and¥ ‘g?@;.:zeol r{(?epenéent |y
CLAIMS
1. A product comprising a polyhydroxylated chain of
general formula {I) below:
| R3
OH O~
R1 H '
“R2
_ OH OH O
5 ’
characterized in that
(i) R1 is independently selected from the group

consisting of alkyl, cycloalkyl, heterocycloalkyl,
10 alkylene, heterocycloalkylene, aryl, heteroaryl, aryl-
alkyl, heterocaralkyl, arylalkylene, heterocarylalkylene,
-C(R4)=N-0(R5), in which R4 and R5 are independently
selected from the group consisting of H, -(Cl-Cé)alkyl,
-(Cl-Cé)alkylaryl, -(ClL-C6)alkylheteroaryl,

15
(ii) R2 is independently selected from the group

consisting of:

N—R9

R, R';
- R9 is selected from the group consisting of H,
20 COO(R10), CONH(R10), CO{R10), O(R10) and R10, in which
each R10 1is independently chosen from a nonbonding
electron pair, H, -alkyl, -alkylene, -alkynyl, -hale-
alkyl, -alkylaryl, -alkylhetercaryl, -alkylarylhetero-
aryl, -aryl, -heteroaryl and -cycloalkyl, in which each
25 R10 is optionally substituted with at 1least one
substituent chosen from OH, halogen, -(Cl-C4)alkyl,
_0-(Cl-C4)alkyl, -(Cl-C4)alkylaryl, aryl, -(Cl-C4)-



selected fromthe group consisting of H -(Cl-C6)alkyl, (C-0C6)alkylaryl,
-(C1-Co) al kyl heteroaryl, 15 (ii) R2 is independently selected fromthe
group consisting of: 0 OR9 NRO NRO R~t3 R'"'" RR2R- R is
selected fromthe group consisting of H.- 20 COO(R O, CONH(R10), CQ(R10),
Q(R10) and R10, in which each R10 is independently chosen froma
nonbonding electron pair, H -alkyl, -alkylene, -alkynyl, -halo- alkyl,
-al kylaryl, -alkylheteroaryl, -alkylarylpetero- aryl, -aryl, -heteroaryl
and -cycloal kyl, in which each 25 R10 is"Optionally substituted with at

| east one substituent chosen from OH hal ogen, -(d -C4)al kyl,

-O(Cl-4)al k Cl- C4) al kyl 9 I |, :
-he'g eroarilfi yNPEﬂé) O?QEF%I?' én?‘g@ﬁﬁi&ﬂ%% &E&Eéd) I\}?HZN ari% E§f§§%og; yt he Rz

I s independently sel ect ed fromthe group consisting of H R10),

- CONH( R10), CQO(R10) /anii RO, in/5 Wi ch each R@s i ndepgndent |y chosen
C4

from-(Cl-C4)- &t (d -cAMNnal o al kytaryl and
-(d - C4)a|ky|heter |, in whi each R10|s ptionally bstituted with
a substituent chosen from OH, hal ogen, ; and

each of the Rz is independently selected from the group

consisting of H, COO(R10), CONH(R10), CO(R10) and RI1O, in
5 which each R10 is independently chosen from -(Cl-C4)-

alkyl, -{C1-C4)haloalkyl, ~-(Cl-Cd4talkylaryl and

-(C1-C4)alkylheterocaryl, in which each R10 is optionally

substituted with a substituent chosen from OH, halogen,

-{(Cl-C4)alkyl, -0-{(Ci-C4)alkyl, -(C1-C4)alkylaryl, aryl,
10 -{Cl-Cc4)alkylheteroaryl and -heteroaryl;

and R’;, R’; and R'; are independently chosen from H and
R9 or may together form, along with R%, a 5- to
7-membered aliphatic or aromatic ring containing from 0O

15 to 3 heteroatoms independently chosen from O, S and N.

(1ii) R3 is selected from the group consisting of -(Cl-

Céblalkyl, -(Cl-C6)alkylaryl, -{(Cl-C6)alkylheterocaryl,
-aryl, -heteroaryl, -arylalkylene, —heteroarylalkylene.
20
2. A product comprising a polyhydroxylated chain of
general formula (I) below:
R3
OH O
R1 H
“R2
OH OH O ’
characterized in that
25 (i) Rl is independently selected £from the group

consgisting of alkyl, cycloalkyl, heterocycloalkyl,
alkylene, heterocycloalkylene, aryl, heteroaryl, aryl-
alkyl, hetercaralkyl, arylalkylene, hetercarylalkylene,



(C1-c4)al kyl, -0-(C1-c4)al kyl, -(C1-CA4).al kylaryl, aryl, 10

-(Cl-C4) al kyl heteroaryl- and -heteroaryl; and R1, R2 and R3 are

i ndependently chosen fromH and R9 or may together form along with RO, a
5- to 7-menbered aliphatic or aromatic ring containing fromO 15 to 3

het er oat ons i ndependently chosen fromO, S and N (iii) R3 is selected
fromthe group consisting of -(d - C6)al kyl, -(Cl1-C6)alkylaryl,

-(CLl-Co)al kyl heteroaryl, -aryl, -heteroggyl, -arylalkylene,

-heteroaryl al kyl ene. 20 2. A product conprising a pol yhydroxyl ated chain
of general formula (1) below OHO-R3 H R YYYN R2 OHCHO

characterized in that 25 (i) RL is.inde dentl v, sel_ect e 48 19 oup
consi sting of af @%,ﬂk@éﬁgér kyt? RS oc%s;/’{gl 83%1ky%§ aa%ky%%%‘,%ﬂ ¥

het er ocycl oal kyébassedarftom heher geeys | corsistizigiydt Het ofokndd ighkyl,

aryl al kyl ene, beteraaraihghkyl-ene. (O cdEReThedRSryl,n Which R4 and RS are
I ndependently selected fromt he group consisting of H, -(Cl-C6)alkyl,
-(Cl1-Co)al kylaryl, -(ClL; C6)al kyl. het y (i i osen Jd-upatihe

het er ocycl es oﬂlgyenera ?Sg'f (S:lr%ﬁfegl ?IH%?’[ b!é %wbg)ée%%&%(%?) r%feEI 1) X
(CY) 5 formula (II) below:

x—4 (Cyit

- R9 is selected from the group consisting of H,
COO(R10), CONH(R10), CO(R10), O(R10) and R10;

- X is chosen from CH;, O, S, SO, SO;, NO and N(Ry) in
which Ry 1is independently selected from . the group

consisting of R9;

- Cy is (i) a bond or (ii) a 5- to 7-membered aliphatic
or aromatic¢ ring containing from 0 to 3 heteroatoms

independently chosen from 0, S and N;
- t takes the value ¢ or 1;

- each R8 is independently selected from the group
consisting of H, F, Cl, Br, N(R10);, NOz2, CN, COO(R10)},
CONH(R10), O(R10) and R10, and m takes the value 0, 1, 2,

3 or 4;

- each R10 is independently chosen from a nonbonding
electron pair, H, -alkyl, -alkylene, -alkynyl, -halo-
alkyl, =-alkylaryl, -alkylheteroaryl, ~alkylarylhetero-
aryl, -aryl, -hetercaryl and -cycloalkyl, in which each
R10 is optionally substituted with at least one
substituent chosen from O©OH, halogen, -(Cl-C4)alkyl,




- RO is selected fromthe group consisting of H  COQ(RL0), CONH(R10),
CO(R10), Q(R10) and R10; 10 - X is chosen fromCH2, 0, S, SO, S02, NO and
N(Ry) in which Ry is independently selected from the group consisting of
RO; - Cy is (i) abond or (ii) a 5- to 7-nmenbered aliphatic 15 or aromatic
ring containing fromO to 3 heteroatons independently chosen fromO, S and
N, -t takes the value 0 or 1; 20 - each R8 is independently selected from
the group consisting of H F, d, Br, 0)2, N2, CN, 000(R10),
CONH(R10), O(R10) and R10, and mtakes the value 0, 1, 2, 3 or 4; 25 -
each R10 is independently chosen from a nonbondi ng el ectron pair, H,

-al kyl , alkylene -al ky hal o- al kyl aryl al kyl aryl,

- al kyl aryl het er®= (G 4)"“1%?}? -hé?]er%‘}; e é‘{ﬁﬁyx cl%{‘-%ﬁ('yl @Whl h each
R10 i s optionahlyyitdrsiriohuyd vhéte:aiaﬁyelast-Néﬂﬁs}BO shifhs t |~CQ§H1: chosen from
OH, hal ogen, (Cl-C4)al kyl, 97 -0-(Cl-C4)alkyl, -(Cl-C4)al kylaryl, aryl,
-(C1-A4) - al kyl het ryl, -heye-r-o\aryl, -N(CH3 -NH2, /CONH2, N O H N
N-Rz N~ and eachpof t Rzi-§ i ndgpemgent li~nsel dct ed*—H\Dmthe group 5
consisting of H CQO R O, 'CONM(RY0), CO(R10),\-and R10, N\a—which each R10

i s independently chosen from (Cl-C4)alkyl, -(d-C4)haloalkyl, . 4
-(Cl-A)al kylaryl and -(d-C4)al kyl heteroaryl in which each'R10 i s
optional |y ~substhtef ethey Rh 45sdbhdependsntlohiadeatedmicnm kEeogET P10

-(0 -G al kyl, cofs{deline?)d ky) | cod Hrd34) atdad @nyl),, @oKR10), and R10,
in which each R10 is independently cheosen from
-(C1-Céd)alkyl, -{(Cl-Cd4)haloalkyl, —-(Cl-C4)alkylaryl and
-(Cl-C4)alkylheteroaryl, in which each R10 is optionally
substituted with a substituent chosen from OH, halogen,
10 -~ (Cl-C4yalkyl, -0-{(Cl-Cd)alkyl. —(Ci—C4)alkylary1, aryl,
-(Cl-C4)alkylheteroaryl and -heteroaryl;

(iii) R3 is selected from the group consisting of -(Cl-
C6)alkyl, -{Ci-Cé)alkylaryl, - (C1l-cé6)alkylheterocaryl,
-aryl, -heterocaryl, -arylalkylene and -hetero-

15 arylalkylene,
with the proviso that:

1) when R3 ig methyl and when R1 is CH=C(R4) (R5), with
200 R4 = H and R5 = C1-C4 alkyl, then R2 is not:

)

Rx
N

R6

in which Rx is chosen from H, alkyl, cycloalkyl and acyl,

and in which R6é is chosen from H, OH, 0CO-G, OCO-G-O-G-

alkyl, with G chosen _from ~alkyl, alkylene, aryl and
25  hetercaryl:;



-(Cl-A)al kyl heteroaryl and -heteroaryl; (iii) R3 is selected fromthe
group consisting of -(d - C6)al kyl, -(d-C6)alkylaryl,

-(Cl-Co) al kyl heteroaryl, -aryl, -heteroaryl, -arylalkylene and -hetero- 15
aryl al kyl ene, with the proviso that: 1) when R3 is nethyl and when R is
CH=C(R4) (R5), with 20 R4 = Hand R5 = C1-C4 alkyl, then R2 is not: 0 N-RX
4 R6 in which Rx is chosen fromH, alkyl, cycloal kyl and acyl, and in
which R6 is chosen fromH OHL OCO G GO G al kyl, with G chosen from
al kyl, al kylene, aryl and 25 heteroaryl; 98 2) when R2 is: 0 tN/,H,
then RlL is not: (i) 3,3-dinmethyl butenyl, 5 (ii) 3-methylbut-I-enyl; 3)
when R3 is nethyl, Xis -CHR-, t is 0, and RLis -CHCH C(CH3)3, then RO
is not -(CH2)- en>7‘1 hen R&125: 10 pyridine or -(Cd-C6)al kyl -OH 4) when R3
is methyl, Xis -CH2-Qt is 0 and RO is H then Rl is not -CH=CH phenyl,
- CH=CH- cycl ohexane, - Cl-p;' al kyl , -cycl opropane-C (CH3) 3,

- phenyl - C(CH3) 3, * - 15 C(CI—|3)3 -C(CH3) =CH C(CH3) 3 or -cycl ohexene.

, then R1 is not:
(1) 3,3-dimethylbutenyl,
(ii) 3-methylbut-l-enyl;

3) when R3 is methyl, X is ~-CHz-, t is 0, and Rl is
—-CH=CH-C(CHs;)3, then R9 is not -(CHp)-phenyl, - (CHz) -
10 pyridine or -(Cl-Cé6)alkyl-OH;

4) when R3 is methyl, X is -CH,-, t is 0, and R9 is H,

then R1 is not -CH=CH-phenyl, ~CH=CH-cyclohexane, -CH=CH-

alkyl, -cyclopropane-C(CHi)s, -phenyl-C(CHs);, -CHz-CHz-
15 C(CHi);, -C(CH;)=CH-C(CH;); or =-cyclohexemne.

3. The product as claimed in either one of claims 1 and
2, characterized in that R1 is chosen from
-CH=C(R11) (R12), -CH=N-O(R4) and -CH=N(R4); in which R1l

20 and R12 are independently selected from H and (Cl-
C6)alkyl; and characterized in that R2 is a lactam.

4. The product as claimed in any one of claims 1 to 3,

characterized in that R3 is methyl.

25
5. The product as claimed in claim 3 or claim 4,
characterized in that R1 is (E) -CH=C(R11l)(R12), in which
R11 is H and R12 is (Cl-C6)alkyl.

30. 6. The product as claimed in c¢laim 5, characterized in

that R1 is chosen from (E) -CH=CH-CH(CH;3) (CzHs), (E)
—-CH=CH-CH(CH3), and (E) -CH=CH-C(CHi);.



3. The product as clained in either one of clains 1 and 2, characterized
inthat Rl is chosen from -CH=C(R11)(R12), -CH=N-Q(R4) and -CH=N(R4); in
which RII 20 and R12 are independently selected fromH and (O - C6)al kyl;
and characterized in that R2 is a |lactam 4. The product as clained in any
one of clains 1 to 3, <characterized in that R3 is methyl. 25 5. The
product as claimed in claim3 or claim4, characterized in that RL i's (E)
-CH=C(RI'I)(R12), in which R1l1 is H and ng is (Ad-C6)alkyl. 30. 6. The
product as clainmed in claim5, characterized in that RL is chosen from (E)
-CH=CH CH(CH3) (C2H5), (E) -CH=CHCH(CH3)2 and (E) -CH=CH C(CH3)3. 99 7.
A product, characterized in that Rl is chosen from -CH=C(R11l)(R12),
-CH=N-0 (R4) and -CH=N(R4); in which Rl and R12 are independently

sel ected fromH and pre@hc€h) ahkyhctamizeshaimctiat &Y {# chegerRoframg

| act f ' 111 41 OaMaR2 o= i RD,
|ac agu?~Y) ?en_ﬁ]}ﬂ%:ﬁg%m‘%%‘z)( Rg&gii@lcﬁm) NaRQcu=n(ke]) ih Rconw RRP,)q 2

9 Is selected fr the grpoup consisting of H,
COO(R O),  CONAFRL0) RLE0( RES) , ISP catiped |sotom o and
5 (Cl-C6}alkyl; and characterized in that R2 is a lactam of
gene:al formula (III) below:
O
P R9
ﬁf (IIT)

(Reo)r  (Rg,)a
\ |/
RszRes

10 - R9 1is selected from the group consisting of H,
COO(R10), CONH(R10), CO(R10), R10, in which each R10 1is
independently chosen  from -{Cl-C4)alkyl, halogenated
-{Cl-C4)alkyl, -(Cl-C4)alkylaryl, —(Cl—Cé)alkylheterQ—
aryl, in which each R10 is optionally substituted with a

15 substituent chosen from O©CH, Thalogen, -{Cl-C4)alkyl,

T -0-{Cl-Cd)alkyl, -(Cl-C4)alkylaryl, arvl, -{Cl-C4)alkyl-
heteroaryl, -hetercaryl,

—N O —N N—Rz —N r—N
NS / \_';and
each of the Rz is independently selected from the group
20 consisting of H, COO(R10), CONH(R10), CO(R10) and R10, in
which each R10 is independently chosen from
-(Cl-Cc4)alkyl, halogenated ~(C1-Ccd)alkyl, -(Cl-C4)-
alkylaryl, -{Cl-C4)alkyl-hetercaryl, in which each R10 is
optionally substituted with a substituent chosen from OH,
25 halogen, -{Cl-C4)alkyl, -0-{Cl-C4)alkyl, -{Cl-C4Yalkyl-
aryl, aryl, -(Cl-C4)alkyl-hetercaryl, -heterocaryl;

in which:



i ndependently chosen from-(Cl-C4)al kyl, hal ogenated -(Cl-C4)alkyl,
-(d-A)al kylaryl, -(CLl-C4)al kyl hetero- aryl, in which each R1O is
optionally substituted with a 15 substituent chosen from CH, hal ogen,
-(C1-A)al kyl, 0-(Cl-C4)alkyl, -(Ci1-C4)al kylaryl, aryl, -(Cl-C4)alkyl -
heteroaryl, -heteroaryl, i-NNRz !.--N3 ~N\ and each of the Rz is"

i ndependently selected fromthe group 20 consisting of H 000(R10),
CONH(RI O, CO(R10) and RIO in which eagyRLO is independently chosen from
(C1-A4)al kyl, hal ogenated -(Cl-C4)al kyl, -(CLl-C4)- al kylaryl,

-(Cl-A4)al kyl -heteroaryl, in which each RIOis optionally substituted with
a substituent chosen from OH, 25 hal ogen, -(Cl-C4)alkyl, -O (Cl-4)al kyl,
-(CLl-&4)al kyl - aryl, aryl, -(Cl-C4)al kyl-heteroaryl, -heteroaryl; 100 -
R0 and R9O1 are maciha @Ghli2-gre egchndCHz-gach i ndependently take a val ue
selected from 50, 1, 2, 3 and 4; - C is (i) a bond or (ii) a 5- to
7-menbered aliphatic. or aromatic rin ont ai ni ng _from e at ons

i ndependent | y Thosar fF ofRR PAFREIGH0Y. ¢ akes 3RS vgﬁggg‘é&o%g%@ - R92
and R93 areg each ichaser &nem L, CH, N, NH, 0 and S, it being understood

t hat when one fromanong R92 and R93 15 is NH, O or S, thent = 0. 8. A

product as clained in any one of claijns 2 to 7 har act eri Larthat R2
is selected from¥ hes ghbup® BRI i hgtor 9 Teo PHALARLRY 3%9p

or aromatic ring containing from 0 to 3 heteroatoms
independently chosen from O, S and N;

i0
- t takes the value 0 or 1;

- Ry; and Ry are each chosen from C, CH, N, NH, O and S,
it being understood that when one from among Rgz and Raa

15 is NH, O or S, then t = 0.

8. A product as c¢laimed in any one of claims 2 to 7,
characterized in that R2 is selected from the group

consisting of:
o] 0
,"\@—-RQ ’,"\(b\N,-RQ
; Rym /) (Rg)m
20 in which R9, Cy, t, R8 and m are as defined in c¢laim 2.

9. The product as claimed in elaim 8, characterized in

that R2 is selected from the group consisting of:
O
-8

, Rg O
! N N—R9
A
| | .



OO NRONRO (RAMm(Ra)mCy gJ ICY" 20 in which RO; Cy, t, R8 and mare
as defined in claim?2. 9. The product as clainmed in claim8, characterized
in that R2 is selected fromthe group consisting of: OO N RO N1~R9
(RA)m/ S - S 101 in which: - ROis selected fromthe group formed by H,

al kene, -(C1-Co6)al kyl phenyl, -(C1-C6)hal oal kyl phenyl, -(Cl1-C6)-

al kyl phenyl - G- al kyl, -(C1-C6)al kyl pyridine, -(Cl-C6) 5 hal oal kyl pyri di ne,

- (Cl1- C6) al kyl napht hyl and - (Cl-C6)- al kyl,3N(CH3)2; and R8 and mare as -
defined in claim2. 10. The product as clainmed in any one of clains 2 to 7,
characterized in that R2 is selected fromthe group 10 consisting of: O R9
9 tN~in which R9.is an al kene or a phenyl substituted with 4 or 5
substituents i“ﬁ'ﬂé“ﬁ’éﬁ&éntly chosen fromR8 as defined in claim2. 15 11.
The product as- ®%i hedsiedectad mEzome tdraacgerv edornedt kat o R4KEBPect ed

fromthe grOUQ_&ﬂﬂikﬁﬁhﬂglﬁﬁényl, -(C1-C6)halocalkylphenyl, ~(C1-C6)-
alkylphenyl-O-alkyl, —(Cl—CG)alkylpyridine, -{C1-C6)~
5 haloalkylpyridine, _—(Cl-CG)alkylnaphthyl and -(Cl1-C&)-

alkyl -N (CH3) 27
and R8 and m are as defined in claim 2.

10. The product as claimed in any one of claims 2 to 7,
characterized in that R2 is selected from the group

10 congisting of:

Q
." N~ R9

#

‘in which R9 is an alkene or a phenyl substituted with 4
or 5 substituents independently chosen from R8 as defined

in claim 2.

15 11. The product as claimed in claim 7, characterized in

that R2 is selected from the group consisting of:




OO0 , ,RARN(CH)n O\ (RBAm \ (RB)m ONRY ' O (RB)mMN RO ,and 102
in which: (i) mtakes the values 0, 1, 2, 3 or 4; 5 (ii) n takes the
values 0, 1, 2 or 3; (iii) each of the R8 is independently selected from
the group consisting of H F, O, Br, N(R10)2, NO2, COQ(R10), CONH(R10),
Q(R10) and R10, in which each R10 is 10 i ndependently chosen fromH,
(C1-4)al kyl, hal ogenated -(Cl-C4)alkyl, -(Cl-C4)alkylaryl,

-(Cl-C)al kyl hetero- aryl, in which eact’E 10 is optionally substituted with
a substituent chosen from hal ogen, )al kyl, -O(Cl- C4)al kyl,
-(Cl-A4)al kylaryl, aryl, -(C1-C4)al kyI 15 heteroaryl, -heteroaryl, ;-N;-N
| N~- O -NM NRz / (|v) each of the RO and RY is |ndependently sel ected
from the grodp ¥Bagksting of H COQ(R O, CONH(R10), CQ(R10) and R10, in
whi ch each R10 is independently chosen from20 (Cl-C4)al kyl, hal ogenat ed

'(Cl'CA)alkylqij(c%'géﬂégl%ﬂé'values 0, 1, 2, 3 or 4;

5 (ii) n takes the values 0, 1, 2 or 3;

(iii) each of the R8 is independently selected from the
group consisting of H, F, Cl, Br, N{(R10),, NO,, COO(R10),
CONH(R10), O©O(RL0) and R10, in which each RI10 is
10 independently chosen from H, -(Cl-C4)alkyl, halogenated
-{Cl-C4)alkyl, -(C1-C4)alkylaryl, -(Cl-C4)alkylhetero-
aryl, in which each R10 is optionally substituted with a
substituent chosen from halogen, =-{Cl-C4)alkyl, -0-{Cl-

C4)alkyl, -{Cl-C4é)alkylaryl, aryl, -(Cl-C4)alkyl-
15 Theterocaryl, -heteroaryl,
] 1 ] 1 f
N O =N N-Rz N N
NS N/ N

(iv) each of the R9 and RY is independently selected from
the group consisting of H, COO(R10}, CONH (R10), CO(R10)
andrRlo, in which each R10 is independently chosen from

20 -(Cl1-C4)alkyl, halogenated -(Cl-C4)alkyl, -{Cl-Cdld)alkyl-
aryl and -(Cl-C4)alkyl-heterocaryl, in which each R10 1is
optionally substituted with a substituent chosen from CH,
halogen, -{Cl-C4)alkyl, -0-(Cl-C4)alkyl, -{(Cl-Cc4)alkyl-
aryl, aryl, —(Cl-C4)alkyl—heteroaryl'and -heterocaryl.,

' / \ t / \ ] ' /
—N O N N—Rz —N T—N_
N _/ N
25 ' ; and
(v) each of the Rz is independently selected from the
group consisting of H, COO(R10), CONH (R10), CO{(R10) and
R10, in which each R10 is independently chosen from -(C1-
Cd)alkyl, halogenated -(Cl-C4)alkyl. -(C1-C4)alkylaryl
30 and -(Cl-C4)alkyl-heteroaryl, in which each R10 is
optionally substituted with a substituent chosen from OH,



aryl and -(Cl-C4)al kyl -heteroaryl, in which each R1O is optionally
substituted with a substituent chosen from OH, hal ogen, -(Cl-C4)alkyl,

-0 (C1-c4)al kyl, -(Ci-c4)al kyl- aryl, aryl, -(Cl-C4)alkyl-heteroaryl and
-heteroaryl, -NO ;-NNNRz .-Na ~J 25 ; and (v) each of the Rz is

i ndependently selected fromthe group consisting of H COQ R10),

- CONH(R10), COR10) and R10, in which each R10 is independently chosen from
-(d- C4)al kyl, hal ogenated (Cl-C4)al kyll -(d-c)al kylaryl 30 and
-(Cl-A4)al kyl -heteroaryl, in which each i‘-'li?o is optionally substituted with
a substituent chosen from OH, 103 hal ogen, -(Cl-C4)al kyl, -0-(Cl-C4)alkyl,

-(Cl-CA4)al kyl - aryl, aryl, -(Cl-C4)al kyl -heteroaryl _and -hetero .12,
The product ad&dcsieRed T HahA Ied&vds T ?Fé"f@&rﬁé{l' Egccﬂa_&gé?gg{ﬁed in
that it is cheasn,f aeyl OH C R AHINYINhet Lofty 16 HEH-Hetex@GNYIG

F6O~-C ~~kKNH OHOHOOHOHOS\ , F 13. The product as clainmed in any

one of clainms 1 to 12, 10 characterized,in that the_ ahsql ut?[ %ong_grmati on
of the - pol yhyl-oxJbat BECEHaF § ladfed-fg any one of claims I to L,

5 characterized in that it is chosen from

13. The product as claimed in any one of claims 1 to 12,
10 characterized in that the absclute conformation of the

polyvhydroxylated chain is:

_R3
OH ©

R1

H OH O

Qe

14, The product as claimed in any one of the preceding

claims, characterized in that it is in:

15
1) nonchiral ferm, or
2) racemic form, or

20 3) a form enriched in one stereoisomer, or
4) a form enriched in one enantiomer;

and characterized in that it is optionally salified.



H RLN R2 OHOHO14. The product as clained in any one of the preceding
clainms, characterized in that it is in: 15 1) nonchiral form or 2)
racemc form or 20 3) a formenriched in one stereoisoner, or 4) a form
enriched in one enantiomer; and characterized in that it is optionally
salified. 104 15. A pharmaceutical conposition conprising a product as
clainmed in any one of the preceding clains, in conbination with a
pharmaceutically accept abl e exci pi ent. 1%416. The use of a product as
clainmed in any one of clainms 1 to 14, for the manufacture of a nedicinal
product that is useful for treating a pathological condition. 10 17. The
use as clainmed in claim 16, characterized in that the pathol ogical
condition is cancer. :

15. A pharmaceutical composition comprising a product’ as

claimed in any one of the preceding claims, in
combination with a pharmaceutically acceptable excipient.

16. The use of a product as claimed in any one of claims
1 to 14, for the manufacture of a medicinal product that

is useful for treating a pathological condition.

10 17. The use as claimed in claim 16, characterized in

that the pathological condition is cancer.



