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WD 2007/ 009772 PCT/ EP2006/ 007108 THI OCOLCHI COSI DE

ANALOGUES W TH MYORELAXANT AND  ANTI - | NFLAMVATORY
WOARGIVMPTY Field of the invention The present POTEPRGH07108

rel ates to 3-denet hoxy- 3-am not hi ocol chi ci ne

derivatives with nmyorel axant and anti-inflamuatory

THIOCOLCHICOSIP R IANA LFGHE S UWI PHWMNO RN A XANIE AND
Share € property of reducing €
ANTEINFIIRMMATORYOAGTIVITA i ng pain due to tissue
tensron, such as nuscle contractures. Miscle
contractures characterize several pathol ogies of the
| oconot or apparatus and are one of the main factors

r espi¥1gidt thef ipvehfpmoer si stence of the 10 pain
associ ated to these pathol ogi es. Muscle contractures

ocCThe apre8eht ihDENAGTIBEQAes! e BBk tROLy deIRnNesib¥Schicine
ort hopedi ¢ pat hol ogi es and when they affect the
derjivitives, witheyyoselagamoind ahit-iddidmmatdryad ity .gi di ty,
which limt the nutual nobility of t%,e j oint ends and
corfsea;mrolgkd]maé uhal ity of the affected part.
For these reasons the study of nol ecul es endowed with
15 Miyorelaaxantiragyl shi@eothier pedperty Br @p&n¢in@Sthet iulscle tone and
rai ses remarkabl e interest from the clinical point of
arevicanmoddy iused sfok redleviating ghiigidie icstissues eidoah kaldh ds muscle
wi dely used for a long tine in therapy for the
contraadwresnt of gout. Also widely used in therapy is 3-
denet hyl -t hi ocol chi ci ne gl ucosi de, known as
t hiMustlehtentsackarésa chatacheriznaseferad grathiatdgies iof thi kizomotor
the Cl O bears a thionmethyl group and the hydroxy group
apparatusiaadarepuss of the imiefaetors responsitie fogthe pemsistence of the
.ol ecule), for the treatnent of contractures an
painnassoeiatedr yo cdredet pathwlogiesk eMarsole mestttatufed toeparli also in
. e Traumatologia OQygi XI, n. 4. 1992). It has
lnﬂraév@ntqry-nh@@maimngt degentratisic onthopediccpathodogiessand when
actjvity can be ascribed to its ability of interacting
theyjaffeqtHaednirtsy yhencaese ant only paip,youthel speigistity, swhivh limit
t herefore that conpounds endowed COPIE DE
the aaymakamert ikt wh the go i cams 2o mEezeestlyahedenctonatity of the
gly¢cino-m petic activity can be used in the )
affeiEenaap) 0P -Bespopragras  thee| udyr of heioleenles eprdewed with

pr ?gert I es . . . . .
myorelaxant and decontracting properties still raises remarkable interest from

the clinical point of view.

As it is known, colchicine is a pseudoalkaloid widely used for a long
time in therapy for the treatment of gout. Also widely used in therapy is
3- demethyl-thiocolchicine glucoside, known as thiocolchicoside (a colchicine
deriva’;ive in which the C;, bears a thiomethyl group and the hydroxy group at
the 3- position is etheriﬁed with a glucose molecule), for the treatment of
contractures an inflammatory conditions of skeleton muscles (Ortopedia e
Traumatologia Oggi XII, n. 4. 1992). It has recently been demonstrated that
thiocolchicoside’s activity can be ascribed to its ability of interacting with the

strychnine-sensitive glycine receptors and therefore that compounds endowed

COPIE DE CONFIRMATION



Di scl osure of the invention The present invention

rel ates to 3-denet hoxy-3-am not hi ocol chicine 5
w@kopcoeyri2 deri vati ves of general fornula (1) GCT/ER0B5/007108

HOOO HNH OO (lI) /Simwiich Ris hydrogen,

met hyI or hydroxynethyl. 10 Al pha and beta anoners of

wit ﬁéfmﬁie‘%l%?cﬁ%%ﬁaﬁm 3201 s aRa e Fheviapbg8tc-orthopedic
d i fof la (1). Th
ﬁe@oﬁ%éb?\‘g@%& 'ﬁ Q@ﬁ?né’%\?ent ?(r)gua?e( g)ener aIeI y
action_ of
ﬁﬁ%&%‘ér YT chi ci ne (||) 150 H2N o H
f o(r)m% ;Pfﬁér}t n\'géﬁtkgn %epr ol &t %ﬁ%&%ﬁ%ﬂﬁ ?norfciindo“?hlocolchlcme

5 glycosyl derivatives of general formula D

OH

in which
R is hydrogen, methyl or hydroxymethyl.

10 Alpha and beta anomers of pentose and hexose D- and
L- glycopyranosides of 3-demethoxy-3-aminothiocolchicine are therefore
comprised in the compounds of formula (I).

The compounds of the present invention are generally prepared by

reaction of 3-demethoxy-3-aminothiocolchicine (II)
15
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o
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20 wherein WO 2007/ 009772 PCT/ EP2006/ 007108 3
XisOH F,d,Br,I, R2is hydrogen, nethyl, -CH-0OR3; R3
WO 200mpel7ayen or a hydroxy-protecting group. AMRCHEPI96/007108
groups, fluorine and brom ney are preferred. Anong the
5 protective groups, the acetyl group is preferred.

et - 3a t hi | chi ci [1) i d
an G ELTr N ocol chi cine trifl Ate, Losyiate o
D Ha Ay dbaC s s s Pofior o decai 1o
ted wth
10‘1&1%*%?%%5{1@5&3&%&%89? RENPE S5PBbect ca ot the

carried

oo ARShe e, X EFonns PRFARE A bRl At Pritiréd! Among the
pm?%iw@ogqq% f@r@%m BB RbRECEE v ant. " he reacti on
t o EEREShofychamifbfioloRpitiR. RIBDOT, & "oRrepRted  from
" P ey RicRp BRI e iTe R0 FOsSaBy ol BiESHple BY Bithwala
real T T efisAREES RTSTRETD. G AR 00000 BRERCL 1o" caet on
i Sdl fntrq%'g d cpegﬁllwbt&] ﬂkocgﬁ\gf@%%ﬁmbﬂn%&ﬁzh (ﬁhg' S! {%acted with a

oxXy am no Icine I's reac

sulti‘imeft ggjgg)lsﬂiey @E) g?ﬂc}& rbrrgtrﬁcg?& QL }Fé %suc Orleg%&_'The reaction is

g 5 A O RRD 2 L ovcon
a te‘i@?&?ﬁlrﬁ r‘ﬁﬁéﬁ%ﬁ'ﬁ ?Sb? 61 theD Mng téﬁ’i @Paq %l?eggoc'lv'éﬁt The

y thel ryc nS| I nd
sy |
o gl 5 8 A R MRN8 . s

necl Cthéhy QHI Sise6f %{%MHBH@C%’% g?ecan be carrled out directly

stry hnlne sen |t|ve cine r rs of the 2

als® Bhriﬁf: r€&tfbn diide Wﬁh@ﬁta{?éc‘o%ry of dik idié‘ﬂrﬁé’dlh&@ Of the

myor el axant activity of conpounds of

| neghh A dédreadd 8l r@!a.et’loﬂzuﬁmeg aﬁhaﬁﬁ@%%e ﬂaggl%lds are
318. 201-204; Bal dui ni ,  Neur ophar macol .

obséBth wHin U44ed@ich s -@%?n@@mﬁuﬁ)‘i’thohlﬁ%mék IIn more detail,
proved to be active and therefore the WD 2007/ 009772
3-dBMmbtEE33R85{RhORB cofchicine is reacted with a suitable glycoside in a
polar protic solvent preferably selected from alcohols, such as MeOH, at 110°C,
and with 150 watt power. The reaction is generally completed after 3 hours.
The resulting products were tested in vitro by displacement tests to
verify their affinity to strychnine-sensitive binding sites of rat spinal cord
using [3H]strychnine as ligand. The results suggest that the derivatives behave
as allosteric compounds on the strychnine-sensitive glycine receptors of the
spinal cord. This interaction is an indication of the myorelaxant activity of the
compounds of the invention (Cimino M. et al., Eur. J. Pharmacol. 1996, 318.

201-204; Balduini W. et al., Neuropharmacol. 2001, 40. 1044-1049).

The compound of formula II proved to be active and therefore the



invention relates also to the use of this conpound for

the preparation of nedicanents with myorel axant
WQ2a07#94792 COVPOUND N FORMULA STRY 0O H 2 N OPCI/ER2006/007108

39.91t 0.54 O FW= 400 S 4 C21H24N204S HO HO,, O H

0O HON2 OHH10.55t 0.35 OFW= 562 0 C27H34N209S
. /S. HOOHO HO OHH3 O4.220.44 O FW<= 546 .
mvwwm%s IS otk senoBnis Somepurich 135 1he propagation of
meézl % C26H312 ?S S .OHHO O

caments w1th myorélaxant ac

1v1t
COMPOUND N FORMULA STRY
HN

1 39.91 +0.54

FW = 400 S—

C21H24N204S

HO

2 C 10.55 + 0.35
3 422 +0.44
4 3.25 £ 0.57
5 13.12+£0.77

FW = 562

C27H34N209S S

HO,,

- o}
HO™
OH

6 861+ 1.25

FW = 532

C26H32N208S S
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HONS5 OHH13.12t 0.77 OO0 1 11 FW= 562 0
C27H34N2OS S HO,, HO' N/ OHN 6 0 H8.611.25 110
WON0Z0@322 0 C26H32N20C8S /S WD 2007/ 009772 PCT/EP2006/007108
PCT/ EP2006/ 007108 5 The conpounds of the invention

can be fornul ated as phar maceuti cal formulations

i nt nde ountzgﬁ dof E)lg‘l[ &%Y Pgt > af{)lgﬁufa%(f ﬁllé parmaceutical

forﬁ'lélg% ' entlﬁhe%ag% ﬁ(prvgtgé o?gﬁ aﬂﬁ%v%&%ﬁéa H@gpﬁ)ﬁgg@a@ Yfansdermal
anc{_ﬁ) d§§ ?S{Hraﬁ n. v&ﬁtl{ng&(ltp é’iﬁsrag a$°a4| 1%n’f%l 'mé%ﬁg such as

| en ef ul

thogéQ }2&%@2 flg%rmsnpédtgb ﬁat@nﬁicee'ﬁtélr%e eSrC?éenoCt grplggﬁg o?lgﬂ XVII Ed.,
RIS ) §00DRE A IO ion o

lip@ﬁ%%l'&{l Sforrﬂ{c?' FBr "RUt Egremgﬁal néﬁe%g g‘%&ﬂgbﬁgtrgﬁgn, particularly

rated 1n nore

REW Rt e SR
to %ﬁ% g{%g'd%gg vé?ﬂ tRE i SLash Qnﬁoﬁn 'tl‘i‘%‘élfiﬂﬁﬁ{}&fbﬁoqproute

e o talne asco

10 t

out RO {'ff’&"ong‘?‘kﬁ?ﬁ EBEpERTR oRe deEF b?“a'?*ﬁ%sf some
exa\‘;g;%l%s were neasured with a 343- PLUS Perki n- Hel ner

p arimeter. Exanple 1

Eflk "ﬂE ol -3-O
derret ocol I cl ne Tr| fI ic anhydride (1.24 m,
7. %éni‘i%l %gopﬁﬁn@%*@fé Hféi@ﬁré?i hﬁﬂ%eﬁ Bﬁ@h?tS'mSWrﬁtus. The

at 0Cto a tion of 3-0-deneth hi ocol chi ci ne (2
NMR spectra were obtained with a Bruker AC 500 instrumentation. The IR
spectra were obtained with a Jasco IR Report 100 spectrophotometer. The
reactions were carried out in a Milstone Micro SYNTH microwave oven.
[a],s" values were measured with a 343- PLUS Perkin-Helmer polarimeter.

Example 1. 3-O-Trifluoromethanesulfonyl-3-0-
demethylthiocolchicine

Triflic anhydride (1.24 ml, 7.40 mmoles) was added under nitrogen
atmosphere at 0°C to a solution of 3-O-demethylthiocolchicine (2 g,
4.98 mmoles) and p-DMAP (1.77 g, 15.78 mmoles) in anhydrous CH,Cl,
(50 mL).

Stirring was continued at 0°C for 20 hours and then at room
temperature for 3 hours. The reaction was monitored by TLC analysis (10:1
CH,Cl1,/MeOH, Rg: starting = 0.27, product = 0.38). After evaporation of the
solvent, the residue was purified by column chromatography on a alumina

using a CH,Cl,/MeOH mixture (increasing polarity gradient). The product

(1.84 g, 70%) was obtained as yellow solid after crystallization from ethanol:
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4.98 mmol es) and p-DVAP (1.77 g, 15.78 mmoles) in

anhydrous CH2C12 (50 nL). Stirring was continued at
wWQDI700972D0 hours and then at room tenperat ur ePEDEPB06/007108

hours. The reacti on was nonig ored by TLC anal ysi s

(10:1 25 CH2C12/ MeCH, Rf: starting = 0.27, product =

mp bz it; B 6D r?&%ﬁ‘“@ﬁmméﬁﬁ’éffﬁléﬁd RogF IR o),
'H Mé@cﬁ?%’gﬁ il 121 a2 g HT 09 048 S s 299 (AB
sysiigr] 088 leeHF B SoBE 6 57%8%650 155,68, S50e 05 E3m), 3.68
d %Et%%hvf%@ﬁ &Béﬁ-%%f%* Ay 232 2 )y 98 (s, 3H),
19@;%06(?%,4%@ 21%1\411{6@912&@5 @}i%i%"lfo 35]1%9 3,;%_';1 9, 151.0.
1456544365130, ﬁﬁ 38R P 1287 965870 2 21§ 2. 022
62. *14?62‘”'3?47%1 3 éé%%ﬁ%g%ﬁ%‘l N34 7 1287
%T‘r;z Séggtewphqu- 2 Otgiocoqcﬁlng 7, 23.3,
m’mQ?{rE;d] KR "2 WOE@%‘%@@MS&% A7 Rgpritioles),
EBENATE90 g, [, o RS ad” (i WALAL bBIANGEY iR example 1
(80?&2%%&%2{ Mgk@?heat 2 é)'aﬂtéﬁ ig@jggsrclghﬁku 8GRdBIRREE &k under

ure was n er vacuum

nit@%ﬁratgﬁ%hhg& P hﬁ%ltlyredafqgsh%%%cggp%gbeuﬁ)rt?Z}USHECI( Yacuum.

benzophenone 1 m ne

Aftgg‘)ﬁél)lag’e[ﬁg%rjﬂgb de&@sé@ugﬁhﬂglohginﬁég}eyg 35’3 A%) and then

er —st opper and s

ben‘%io hesshe ihfife rg)eﬁ:hilorl 1) xhHfedPwest iaqded. e Arind-bottom

utes at roomtenpefature, thern heated at 120C for

ﬂasl(6 W‘é%urs?%al%ﬂdvﬂﬁp'at FuBBePYtdpferrRAlY SAwrdtéd: with nitrogen. The
MeOH) . he m xture was cooled to room

rea&ﬁ@ﬂ%ﬁ&ﬁf@wa@'étﬁ?&ij foF 4B Meddes ot irbbBl Bnpethture, then heated

concentrated under reduced pressure. The crude product

at 10QYCaks 18 Hdiks ¢l ARdMikRed mWTL@GHQE}/sW@ZGMIS@I%E‘PﬁMeOH)

in MOH (15 m) at roomtenpérature sol uti on was

Th@ﬂﬂﬁﬂlréﬂ\i'zhs d661¥a 1039 nmemPertufd@iRAed avich MdSEL, Hiltered and
(323 ng, 4.65 mmoles). After 30 mnutes, the m xture

con&%?hﬁ%dﬁﬁ%ﬂ_ﬁﬁgcggggﬁs?rg E’glgié k\l;\lglsﬁpﬁmwt fcoathihth@the?desired
imino adduct was dissolved in MeOH (15 ml) at room temperature. The
solution was added with AcONa (509 mg, 6.21 mmoles) and NH,OH HCI
(323 mg, 4.65 mmoles). After 30 minutes, the mixture was diluted with
CH,Cl; (5 ml) and acidified to pH 2 with 2N HCI. The organic phase was
separated, the aqueous phase was alkalinized with a 25% NaOH solution and
extracted with CH,Cl; (3x20 ml). The organic phase was dried over Na,SO,
and concentrated under pressure to give the desired product (TLC 10:1.5

CH,Cl1,/MeOH Ry 0.43) which was then crystallized from EtOH (373 mg,
60%): mp 280-282°C. [a],s° - 292° (¢ 0.5, CHCl3); IR (Nujol) vmax 3340,
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separated, the aqueous phase was al kalinized with a

25% NaCH sol ution and 25 extracted with CH2C12 (3x20
Worego7/004122 or gani ¢ phase was dried over Na2SO4 PEREP2006/007108

concentrated under pressureto give the desired

product (TLC 10:1.5 CH2C12/ MeOH Rf 0.43) which was

16673625 | sy (63T Fo 5 53¢ ity TR 7 (T B sistsm. 7 -
10.232; 118 Qo (oodbli . 5 o 33160165 I, 2,35 Hpaiag 40-2.24
(m. 28 T00 5703 L E0r1cB) 4y 2180 MR BTy s 3887, 1702,
15% 801324 1508, 1440413950 59341302 1555 1289751271, 1236
1165861 5551 525736 75 278,33 1, TP Moty b pt.

of T plE T Sieer AT FRas S0 dBF e i ngh el y qunte hoxy-3-

Met hod A. . A.sol ytion of
am@%@ﬁ%ﬁ‘ﬂ(‘ik%‘?ﬁ?’ﬁ%ﬁ'ﬁegcoI chicine (404 nmg, 1 mole)

o e Ao GetuedB? o HaEmih 3R R Bioselchisine (404 me,
1 PERAEY i MEOTS bl i Bfthor ERg e Gelycopyranoside
(1 %ﬁ%ﬁéh@ i mli%@?resxgﬁzl:aétedfvﬁf ggﬁ@ﬁrtgbg%t %@dggfor 6 days. The

pressure and ana o e reaction cru

oSBT o S A Hsonven
el R P ARG BCCHBIOHERY Rion
rev%%l)rérgéﬂ{né diﬁ‘@%entc%ggpé%/iji{é%ﬁﬁgﬂfﬁggﬁpt(glfb% Catf Y1 8l isomeric
58 ST T G 0 g )

chr?%ﬁéﬁ&%ﬁ?‘pgo&{ gﬁic(a]%él'rz(gbﬁ).l fdobhe ORI e MRS) fhRat&Ystallised

wave ove for 4 hours 4 10C and 150

¥eYas i C analysis
fro%lﬁh&é@ﬁ}db@ﬁn@& d&'ﬂféd?é@rﬂp@t{n&n y

MeOH). The sol vent was renoved under

presrerioRd apd  ALGARbYST 8f 0B-Dbgemeffdyd-gmnitflfthiocolchicine
reveal ed the presence of traces of the “starting

(40&95%‘1%,”1 affndle) 2t | MYGH Q8™ Xhﬂ?{e wis agd D! wassicd@smercial
whi ch was separated by col utm chromat ogr aphy on

glySopyraaosSiie (118fhdld)Candthd miRnfre2va2hivatdd imAdnicrowave oven
recrystallized from MeOH i Pr20 to obtain the desired

for cPrAIRdst 110°C and 150 watt. The reaction was monitored by TLC

analysis (10:1.5 CH,Cl,/MeOH). The solvent was removed under pressure and
TLC analysis of the reaction crude revealed the presence of traces of the
starting reagent and of an isomeric mixture of aminoglycosides which was
separated by column chromatography on silica gel (100:1 to 100:5
CH,Cl1,/MeOH) and recrystallized from MeOH/iPr,O to obtain the desired
compounds.

The following table reports the yields and diastereoselection of the

Processes.



The follow ng table reports the yields and

di ast ereosel ecti on of the

processes.

WD 2007/ 009772

weaN/Be2006/ 007108 8 Met hod A Method B Nane FBRIVERA06/007108

Yield a/ (3 Vi

al uconvr anosy
G+-UHGOpPYHaRos

eld a/ (3 HO H@,,

3-ND HO
1 .3.0- N H 34 20:80 58 20:80

denet hoxy- 3- |HO OH am not hi ocol chifc =[56
027@9%2095 /S ;ﬁbw& f ucopyrgﬁ%sﬂ’fﬂy N[N Mgth()d B
C—~ 3- denethoxy H35_ 1799 587199
ani not hi ocol ghi cine .10 0 FV\#546 INEEBS | SYielb| o o/p
“H 3-N- D xylopyr arQsyl - HO off N N|[3- O denet hoXy- 3- ¢ /
0 34 30:70 55 3@, an1noth|ocolchicine FW=1{532 0
3-N2B6H32N208S /(S
glicopyranosyl-3-0- | " &, 34 |20:80 | 58 | 20:80
demethoxy-3- ’ )
aminothiocolchicine
FW = 562
C27H34N209S /S
LR
HOw:
3-N-L-fucopyranosyl- QM
3-0-demethoxy-3- HO O 0 35 1:99 58 1:99
aminothiocolchicine
FW = 546
C27H34N208S
Bt
3-N-D-xylopyranosyl- Ho oH
3-O-demethoxy-3- 34 30:70 55 30:70
aminothiocolchicine
FW = 532
C26H32N208S
HO., N
3-N-D- o
mannopyranosyl-3- OH . .
O-demethoxy-3- 36 1:99 60 1:99
aminothiocolchicine
FW = 562
C27H34N209S
HO, ~
3-N-D- HO“‘]::/I‘1
arabinopyranosyl-3- OH . .
O-demethoxy-3- 38 45:55 60 45:55
aminothiocolchicine FW = 532
C26H32N208S
HOQ
3-N-D-lyxopyranosyl- Ho OH
3-O-demethoxy-3- 37 |40:60| 60 40:60
aminothiocolchicine
FW = 532
C26H32N208S
HO
ramnopyranosyl-3-O- OH . .
demethoxy-3- 9 35 99:1 60 99:1
aminothiocolchicine
FW =546.64 s
C27H34N208S 4
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OH HOO 3-N-D- HO N mannopyranosyl-3- OH N 36 1:99 60
1: 99 O denet hoxy-3- o H am not hi ocol chicine ~ FW=

WGR7/00C27H34N209S S HOO 3-N-D- Ho' N " PCT/EP2006/007108
ar abi nopyranosyl-3- OHo | N 38 45:55 60 45:55
O denet hoxy-3- | / am not hi ocol chicine FW= 532 0

CHENRS, %47 I BRI 0ty

am not hi.ocol.chicine FW= 532 C26H32N208S S HO
amyQEhiocQEREing ;i oy r anosyl -3-0 OH 1 H N 35 99:1 60

00 g R S RN DFRES) Il 86720 e’ '
NMIC VIR °8 65084, P= 7.6 Hz, 1H, exch), 7.25, 7.18 (AB system, J =
10.3 Hz, 2H), 7.01 (s, 1H), 6.76 (s, 1H), 5.58 (d, J = 3.8 Hz, 1H, exch), 5.36
(bs, 1H, exch), 5.22 (bs, 1H, exch), 4.91 (dd, J = 5.0. 3.8 Hz, 1H), 4.41-4.35
(m, 1H), 3.83 (s, 3H), 3.73-3.64 (m, 1H), 3.64-3.57 (m, 1H), 3.51 (s, 3H),
3.50-3.40 (m, 1H), 3.19-3.10 (m, 2H), 2.55-2.45 (m, 1H), 2.41 (s, 3H), 2.23-
2.15 (m, 1H), 2.07-1.95 (m, 1H), 1.87-1.78 (m, 1H), 1.81 (s, 3H); ’C NMR
(DMSO): & 181.6, 169.0. 157.0. 152.0. 150.1, 141.7, 138.9, 138.6, 135.2,
134.2, 128.4. 127.2, 122.3, 108.1, 85.5, 78.1, 77.9, 73.3, 70.8. 61.5, 60.9,
60.9, 51.9, 36.3, 29.9, 22.9, 14.8; MS m/z 563.2 (MH").

Example 3. 3-N-B-D-Glucopyranosyl-3-O-demethoxy-3-
aminothiocolchicine

TLC R, 0.37 (5:1 CH,Cl,/MeOH). IR (Nujol) Vpne, 1667, 1620 em™'; 'H
NMR (DMSO): 8 8.63 (d, J= 7.6 Hz, 1H, exch), 7.26, 7.15 (AB system, J =
10.3 Hz, 2H), 7.01 (s, 1H), 6.48 (s, 1H), 5.78 (d, J = 6.5 Hz, 1H, exch), 5.19
(d, J=10.2 Hz, 1H, exch), 5.18 (d, J= 4.6 Hz, 1H, exch), 5.04 (d, J= 3.8 Hz,
1H, exch), 4.41-4.35 (m, 1H), 4.34 (dd, J = 8.1, 6.5 Hz, 1H), 3.79 (s, 3H),
3.73-3.64 (m, 1H), 3.64-3.57 (m, 1H), 3.52 (s, 3H), 3.50-3.40 (m, 1H),
3.32-3.23 (m, 2H), 2.55-2.45 (m, 1H), 2.41 (s, 3H), 2.23-2.15 (m, 1H),
2.07-1.95 (m, 1H), 1.87-1.78 (m, 1H), 1.81 (s, 3H); '>’C NMR (DMSO) 181.6,
169.0. 157.0. 152.0. 150.1, 141.7, 138.9, 138.6, 135.2, 134.2, 128.4. 127.2,
122.3, 108.1, 85.5, 78.1, 77.9, 73.3, 70.8. 61.5, 60.9, 60.9, 51.9, 36.3, 29.9,
23.3, 14.8; MS m/z 563.2 (MH").

Example 6. 3-N-a-D-Arabinopyranosyl-3-O-demethoxy-3-
aminothiocolchicine

TLC R;0.37 (5:1 CH,Cl,/MeOH). IR (Nujol) Ve, 1667, 1620 cm’™'; 'H
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Exanpl e 4. 3-N a-D G ucopyranosyl - 3- O denet hoxy- 3-
am not hi ocol chicine TLC Rf 0.30 (5:1CH2C12/ MeCH). IR
W@ pj70o0y77max 1667, 1620 cm1; 'H NVR ( DVSO) : PGI/BPBB6/007108
(d, J = 7.6 Hz, 1H, exch), 7025, 7.18 (AB system J =
5 10.3 Hz, 2H), 7.01 (s, 1H), 6.76 (s, 1H), 5.58 (d,

i sty SR~ 2R 4, i 1 -
o e P B a1

3 i () - HBA D A8 5 00
o U B B4 e gl o
s o4t T 0 S Ao, S5 T S, 25
248y ﬁlgipérén@m%ﬁizfnét%hévﬁ%zm 0 St U1 86178
o BT RS ARERRRIRT 11 B g 15y 2 1504
141’2‘%1411;0 ?éghﬁ’,’&z@@ﬁg 1532’%%55@‘7525%2%&0]%&6@5%@?.5, 70.5,
68.%&[55492%@1 @ §r951(9ghz)63 2285'23 Jiz z* g;gg*})ls Iﬁﬁl%é 4 (MH").

“Plamhdl %, (0 3ty oy

amifcitppolcf @ée‘ﬁ??”m Iy, 241 (5 aH 2.93.2.15

1r : -1, 1
(T LG (g, g
gDh'ISb'll)lfi% 5@3(% 9 =129 G, ﬁﬁegc%%% 7128 (AB system, J =
10871, 85.5,°78.1, 77.9, 73.3, '70.8:

10. §JH§ %12929 Owr& 91HE)§16 95 (%61§1) &0 P(d, 35> 33 31z, 1 & MF, 5.57

(d, 34“9612 Hﬁl@b'e&@ﬁ)’f%qsod J&@Gmtmm 4.61 (dd, J 8 3, 4.8
ami not hi 6col chi ci’ne TLC'Rf 0. 37 5 1 12/ Me

Hz( /)ol4)57/ nax A666.1 1920 15exch Fh\A@-ZQQW(&OWH)E 3. 80 (s 3H),
EP20067 007108 10 NMR ( S 8.59 (d, J

3. 68!23 64"gﬁXCH)I) 3, 62213 l@n(BBI)sy§t5Qn(sJ3HC? 1J4§ ’gzsg I&? 1H),

2.5%- Msx&h)m&;g;cﬁﬁ 31, 529@1.12 Irls (rriHIED)CB)OS 5,988 (1l | H), 1.86-
, (d, J = 4.
1.78 (m, 1H), 1.84 (s, 3H); °C NMR (DMSO) 5 181 6, 168.9, 157.2, 152.2,
150.4. 141.9, 141.0. 138.7, 135.4. 134.2, 128.3 127.2, 122.4. 107.4. 81.6, 73.5,
70.5, 68.2, 65.7, 61.1, 60.9, 51.9, 36.3, 29.9, 23.3, 22.7, 14.8; MS m/z 533.3
(MHY).

Example 8. 3-N- a-D-Lyxopyranosyl-3-O-demethoxy-3-
aminothiocolchicine

TLC R, 0.37 (5:1 CH,Cl/MeOH). IR (Nujol) Vinax 1667, 1620 cm’™'; 'H
NMR (DMSO): & 8.58 (d, J = 7.6 Hz, 1H, exch), 7.26, 7.17 (AB system, J =
10.7 Hz, 2H), 7.03 (s, 1H), 6.45 (s, 1H), 5.68 (d, J = 7.1 Hz, 1H exch), 5.18

(d, J = 4.5 Hz, 1H exch), 4.95 (d, J = 3.9 Hz, 1H exch), 4.83 (d, /= 7.1 Hz,
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1H exch), 4.93 (dd, J = 9.8. 3.5 Hz, 1H), 4.41-4.32
(m 1H), 3.78 (m 3H), 5 3.68-3.64 (m 1H), 3.62-3.57
W@ 207869772 3. 52 (s, 3H), 3.46-3.37 (m 1H), 2. 5BCT/RP286/007108
(m 1H), 2.41 (s, 3H), 2.2142.16 (m 1H), 2.05-1.98
(m 1H), 1.86-1.78 (m 1H), 1.85 (s, 3H); 13C NI\/R

H o ’4%%?%6:{3%6@4 7k 12, 150, 3804736 (b, 381 G5, 380,
3.73.3% @8, 306752 (50 38D: 255 T 14 1. WIn2D 338 G0, 11D, 3.18-
315% ;@nggﬁgg%gm,sf@;g,@t (oxJHY. 2.24-2.15(m, 1H), 2.07-1.95
(m (ol e Ferg Gae 1 H0s At Ty ST HC M@%@?B‘Q%%!@ 168.9,
1548 é%@f&{g.?',z;% eiﬁﬁ"o Fb73z522' ésjﬁ ﬁ?%)sylszgeg‘i ga;z,lez.l
106487, De7 k2. (F5 B s e?&]ﬁaé%gxch;%z 153,890,923, 229,
14.§: Y s g e >3 20 (s M, 3. 2'28-3.12'46?%h)1m,

> Hxamy gm f : i3§z§f-p-glégl;ygqé‘gfgﬁsél%o-ﬁ%gethoxy-3-
ami%i{ﬂﬁ?%%% F 8 181. 26 1%878 (1m571;|) 1%28;1 (20 igbo 4.

Tor e £783% G EICEMEOEN R AN sy 1567, 62 Em's 'H
N%M%@ﬁ%?%i(d,?K—l_37.32121'z?’1I-f‘,4e)§c'h)!v$.ﬁ,z7.§§3('1§8 system, J =

10. ggii’%} %Wg§gg§{@§68§@‘§mm§(?%ﬁi{\ﬁbg{?% %F&’bﬁj "L06 (d,
—&€§711[ 1670 <§ﬂ')’ 4. é(g'(dl;l Q7 Itiz81ﬁ§ 4%6 gd -J7= 85 Hz, 1H

exc AB system
excfg’g'?at 46HQ?>§:§3‘ '1H7)1§ §%§579€ tm, '2H'9 3, 59%@_1 f§e1)f(i ), 3.62- _3‘95%8 (m, 1H),
3. 59%7% H(?Q??%s ngST éPZOOGW)%)?%O%adl 1ﬁ|Hzxgh1]8 |3421579@( dld},l ) 2.56-
2.48 @18114}92“2 41 F('§H3H')§ .34 @1&@36 1@91 2%(*7% 1565 8, (21:10)3&086-1 78

2 13 2 2
(m, PH? 11@4((@'1 M)% @,N;I&%{Af@%&?%?ms i@ .6, 1@930 156 1(,m520 150.3,

1412174) 141 086138 981430, 15%.3, 10844 (527 @H)122123C10WR SDMB@B 6 71.5,
81.6, 168.9,” 5 157.1, 151.9, 150.2, 141.7, 141.

68. @38575 61139. 60.9134. Q 3612829 8.03(3.222. 9224]8 MS%/£533 3 (MH").

71. 2, 701 63. 6, 60. 8. 607 51.9, 36. 3,
29 Exaﬂq:i)lﬁ 22. 9,0. 3-N-a-D-Xylopyranosyl-3-O-demethoxy-3-
aminothiocolchicine

TLC R;0.30 (5:1 CH,Cl/MeOH). IR (Nujol) Vpay 1667, 1620 cm™; 'H
NMR (DMSO): & 8.65-8.56 (m, 1H exch), 7.25, 7.17 (AB system, J = 10.6 Hz,
2H), 7.02 (s, 1H), 6.55 (s, 1H), 5.46 (d, J = 5.9 Hz, 1H exch), 5.32 (d, J = 5.6
Hz, 1H exch), 5.21 (bs, 1H exch), 5.05 (d, J= 5.4 Hz, 1H exch), 4.88 (dd, J =
5.9, 3.8 Hz, 1H), 4.42-4.35 (m, 1H), 3.82 (s, 3H), 3.70-3.50 (m, 2H), 3.51 (s,
3H), 3.40-3.30 (m, 1H), 3.30-3.20 (m, 2H), 2.57-2.50 (m, 1H), 2.50 (s, 3H),
2.21-2.12 (m, 1H), 2.07-1.97 (m, 1H), 1.86-1.78 (m, 1H), 1.85 (s, 3H), "°C
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14.8; M5 nmlz 533.3 (MH). Exanple 9.
3- N (3- D Lyxopyr anosyl - 3- O denet hoxy- 3-
wa@pdonoed1rocol chi cine 10 TLC Rf 0. 30 (5:1 CH2CIR¢1VEEIP6/007108
IR (Nujol) vmax 1667, 1620 ¢pi'l; 1H NWR (DMSO: b
8.59 (d, J = 7.3 Hz, 1H, exch), 7.25, 7.15 (AB system

NMk, DMSE)e a1 B li68.9. 0573, b%1?21'158' {3407, 138%; 1357 134.4.

1263 e 2138 L8 0. 1 g e igy Be.4; 58%, 97383, 29.8.

23 5L 8N by 5% @Pﬁ 3 46 ém 10 318315 (m
1H)E Jnp 12928( SI;\gél (ggloé_%‘aﬁw‘i S%Céggﬁethoxy 3-

DVBO) s: '181.6, 169.0. 157.1. 152.0.
am&'%“é“‘ﬁfﬁlic“?g 141.0. 138.9, 135.2, 134. 3 128. 4.

o1 10-Ceb 3751 CHCEMO B (Y wpaviped: g0 g™
N@@i\«%&?ﬁ BT8R IHEseine sy 147 (AB system, J =106 Hz,
2H€RLP%T? DS A U5 B & T (2 (U = 5.3
Hz, 0663613 5%x£}H)72%F1 PY@Q) - 6@%@7 4139(1&% ?ySt ‘98 (% }\@I exch),
44%‘21%%%%@% doBJ% 2 Bz, ”f% SHES-3,50 (.
ouf 8a0%s, 8P % S8 ks 403 A, ST 30 6, 1h,
st P T, S0 MR L g 1
. 05 L DO A MRS 0555, 102 1410, 138
1351§71?,4 ASlh @3, 499.1, 12.%13 51071§8 8% T 1?»5 44 7216476 2,.66.6, 61.1,

1283, "127.2,° 1237, 108.0. 81

61. 665119 @% ?,)2@3 grzrp9351438 RES f/z 523’3 § (MH*)S MS m z

3 "E)@ﬁﬁp&” opy{gnosyl3. Az g IieRﬁta [_)Lﬁralﬁ)s 1-3-0- demethoxy -3-
am not hiocol chicine TLC Rf 37 (5:1 CH2C12/ MeCOH) .

amf%’dh‘ibéol\émnwm 1620 cn''; "H NWR (DVBO 6
.56 (m 1H exch), 7. 25 7.17 (AB system J= 10.6

£ TS0 I Tt R 986 T e 0
MeBH)E IRbu) o361 667 P82 6m™ IH-AMRHDMS ®) ax&ls)s (d,J=173
Hz, 'H exch), 7.27, 7.14 (AB system, J = 10.5 Hz, 2H), 7.02 (s, 1H), 6.49 (s,
1H), 5.64 (d, J=9.8 Hz, 1H exch), 5.12 (d, /= 4.4 Hz, 1H exch), 4.84 (d, J =
10.2 Hz, 1H exch), 4.79 (brs, 2H exch), 4.41-4.38 (m, 1H), 3.80 (s, 3H),
3.79-3.78 (m, 1H), 3.51 (s, 3H), 3.45-3.15 (m, 3H), 2.55-2.47 (m, 1H), 2.40 (s,
3H), 2.22-2.17 (m, 1H), 2.06-1.97 (m, 1H). 1.85 (s, 3H), 1.84-1.81 (m, 1H),
1.11 (d, J = 5.6 Hz, 3H); *C NMR (DMSO): & 182.00. 169.39, 157.51,
152.33, 150.61, 140.77, 139.01, 135.59, 134.64. 128.75, 127.58. 122.62,
108.07, 94.92, 80.94. 74.94. 73.39, 72.75, 71.88. 61.37, 61.22, 36.68. 29.87,

23.31,22.95, 18.88; MS m/z 547.2 (MH").
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10 4.42-4.35 (m 1H), 4.41 (dd, J=7.8. 7.2 Hz, 1H),

3.79 (s, 3H), 3.70-3.50 (m 2H), 3.49 (s, 3H),
wW@20000®730 (m 1H), 3.30-3.20 (m 2H), 2.57-2.BOI/EP3006/007108

1H, 2.50 (s, 3H), 2.21-2.i2 (m 1H), 2.07-1.97 (m

1H), 1.86-1.78 (m 1H), 1.84 (s, 3H); 13C NMR (DVBO

Tadsimple s “i3y s VD Dy ohangs - dpmethoxy-3-

amip@ioduleBiciig o , 533 3 (M) Examle 1o o

o TR BRI D G B MSEHTT AR s o Tas gty -395°
(c G, MEGED: TRrOVId) N (PR 640 ha: (B NMRO(BMES . 8.59

d, P57 S ST eefily zéé?‘l’?iﬁ?@%ﬁ%&aﬁ = 1§:pHE 21701 .
lHﬁﬁ-Q%?'@ﬁaéizaf@f Bl T, %8 353, He 11,
exch). 8037 %'%ﬁ%’%gff@%ﬁi%%(é%%@%1?‘!?’(43-%%@J=5-0
Hz,j165 e§etl) 4 el B (44 = G181 kBl Who s8R SLHRA 49 (s, 3H),
38385 ’3*9729@%3%9593“@?339%94 Y5 ghn 24p: $20-33% e, 1m),
2 532482 p, .08 4849 BHI0I AT Sy PR (. 1m0,
18%%7%&%/5(9190711% (%137)&19;:;‘;%?’\;31\%2\0(15%@6326 181.6, 169.0. 157.1,

R&aN® s t
B G i e o

’6”8 5%25(7916{%30%2132,@ 636P. th%?DNBét;‘st/g@gg6 iRzé @UQQ'? 14.8;

MS7m5z B'%B 21{'MPF"§Cm adﬁl&ﬁlre?wﬂtﬁ 1(0@5 (ﬁ%tﬁ%gdlinférr\r]laﬁgrll%l gs%mer
Eﬂmﬂplsxch) 5» 13 (d 3-wp 6. ﬁuaz yllaﬂ'bs 1EX P derfeBdxy-3-
(d 3 Hz 1 H exch), (7200 re, TH.

amf'nt?t@uéé’olcﬁnan@ 0 Hz, 1H exch) 4 43 (t, J= 6.1 Hz,
H exch), 4.42-4.33 (m 1H), 3 49 (s, 3H), 3.83 (s,

3 D3__2 o
ik H)TL@ 1?’,7(?L gog@slz 'UZHQA’%’QZ/I\&&?B 3v£23§412 813 - Sl%lﬂ)"c qagg D@ (c 0.4.

M 981461, 1690 mI‘SkH-NN/ﬁi DMS 8185@) d, J=
GOH) m(N%é@cﬁN‘]n}"Rg(gqumg 181.6, 169.0. ((157 1@) 152. (

7. 331*5@ IH edh)47.2638. 87 (AB sPsted3Y 2,10L.343, 2HR87.02 (s, lH) 6.46
127. 2, 122.3, 108.
(s, 1H), 5.65 (d, J = 66Hz 1H exch), 4.94 (d, J= 6.6 Hz, 1H exch), 4.74 (d,
J=5.5 Hz, 1H exch), 4.40 (d, J = 5.1 Hz, 1H exch), 4.40-4.35 (m, 1H), 4.36
(dd, J = 8.6, 6.6 Hz, 1H), 3.81 (s, 3H), 3.75-3.65 (m, 1H), 3.70-3.38 (m, 5H),
3.65-3.50 (m, 2H), 3.51 (s, 3H), 3.50-3.40 (m, 1H), 2.55-2.47 (m, 1H), 2.40
(s, 3H), 2.22-2.17 (m, 1H), 2.06-1.97 (m, 1H). 1.88-1.78 (m, 1H), 1.84 (s,
3H), 1.10 (d, J = 6.1 Hz, 3H); *C NMR (DMSO): & 181.62, 168.98. 157.03,
152.00. 150.18. 141.71, 138.74. 138.65, 135.21, 134.21, 128.36, 127.21,
122.06, 107.38. 85.38. 74.61, 71.91, 70.99, 70.14. 60.97, 60.91, 51.88. 36.32,

29.96, 23.29, 17.29, 14.82; MS m/z 547.2 (MH").



94.5, 78.5, 74.9, 71.3, 67.9, 67.6, 61.6, 60.9, 60.8.

51.9, 36.2, 29.9, 23.3, 14.8;, M5 mz 563.2 (MH). In
wW@ev70090r2 Wi th 10% of the conformational i sSoneCT/ERB06/007108

Exanpl e 14. 3-N-0-L-Fucopyr ggosyl - 3- O denet hoxy- 3-

am not hi ocol chicine TLC Rf0.30 (5:1 CH2C12/ MeCH). M p.
CL%@I 88C, [a]25D -299 (c 0.4. MeOH); IR (Nujol) Vmax

1620 cm''; "H-NWR (DMSO): S 8.60 (d, J = 7.3
Hz, H exch), 7.26, 7.17 (AB system J= 10.3 Hz, 2H),
702(s Il H, 6.46 20 (s, 1 H, 5.65 (d, J = 6.6 Hz,

1 exch 1 Hexch), 4.74 (d,
13- 65 ﬂbhdiﬁ%&bﬁfﬂ f&)r%‘l?&ﬁzJ 5.1 Hz, 1H exch),
4.40-4.35 (m 1H), 4.36H (dd, J= 8.6, 6.6 Hz, 1H),
3.81 (s, 3H), 3.75H8 R 1H), 3.70-3.38 (m 5H),
3.65-3.50 (m 2H), 3.[51 (s, 3H), 3.50-3.40 (m 1H),
2.55-2.47 (m 1H), H&: (s, 3H o 2.22-2.17 (m 1 H),
8- m>\_J.H), 1.84 (s, 25
13C NVR (DVSO): 8
. M50.18. 141.71,
128.36, 127.21,

3H) 1.10 (d, J = 6.1 Hz
181. 62, 168.98. 157.03p" 52
138.74. 138.65, 135.21) 18
122. 06, 107.38. 85.38. 74. 61, ~®1, 70.99, 70.14.
60.97, 60.91, 51.88. 36.32, 23.96, 23.29, 17.29,
14.82; M5 mz 547.2 (MH+). WD72007/ 0QBy772
PCT/ EP2006/ 007108 14 CLAIMS 1. Conpounds of general
whéinula (1) OH HOR HOO O HN-N \ H OHO 5/S
(1) wherein Ris hydrogen, nethyl or hydroxynethyl.

2. Rishydeogeh, srethyl ed Hydooxymethyl.

2. A compound selected from:
3-N-D-xylopyranosyl-3-O-demethoxy-3-aminothiocolchicine;
3-N-D-glucopyranosyl-3-0O-demethoxy-3-aminothiocolchicine;
3-N-D-mannopyranosyl-3-O-demethoxy-3-aminothiocolchicine;
3-N-D-arabinopyranosyl-3-0O-demethoxy-3-aminothiocolchicine;
3-N-D-lyxopyranosyl-3-O-demethoxy-3-aminothiocolchicine;
3-N-L-rhamnopyranosyl-3-0O-demethoxy-3-aminothiocolchicine;
3-N-L-fucopyranosyl-3-O-demethoxy-3-aminothiocolchicine.

3. Pharmaceutical compositions comprising a compound of claim 1 or 2 in

admixture with acceptable carriers and/or excipients.

4. Use of the compounds of claims 1 and 2 for the preparation of

medicaments with myorelaxant and anti-inflammatory activity.

5. Use of the compound of formula (IT)




3 -N-D xyl opyranosyl -3 - O denet hoxy- 3
-am not hi ocol chi ci ne; 10

W@20¢79grzacopyr anosyl - 3- O demet hoxy- 3- am not hi BCOER100€007108
ne, 15

3- N- D- mannopyr anosyl - 3- O denet hoxy- 3- anmi not hi ocol chi c

ne:; ) . . ..

for $04PEsRaratiPRAyPSAiSAREnSs it RYGTSIERt 25X hi ocol chi
cine; 3 -NDIyxopyranosyl-3 -0O denet hoxy-3
- am not hi ocol chi ci ne;
3-N- L-r hammopyr anosyl - 3- O denet hoxy- 3- am not hi ocol chi ¢
ine; 15
3- N- L-fucopyranosyl - 3- O denet hoxy- 3- am not hi ocol chi cin
e. 3. Pharmaceutical conpositions conprising a
conpound of claiml1l or 2 in adm xture with acceptable
carriers and/or excipients. 4. Use of the conmpounds of
claims 1 and 2 for the preparation of nedicanents
wi th nmyorel axant and anti-inflammtory activity. 20 5.
Use of the conpound of fornmula (11) O HZNO H 110 O
/'S (1) WD 2007/009772 PCT/ EP2006/ 007108 15 for the
preparation of medi canents with nyorel axant activity.



