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WD 2006/ 095268 PCT/ | B2006/ 000754 1 5 CRYSTAL FORMS OF

AN | M DAZOLE DERI VATI VE The present invention rel ates
woaorswsdescrystal forms of N[ ({2-[4-(2-ethyl - 2C8AB2006/000754

di met hyl - 1

H i m dazo[ 4, 5-c] pyri di n-1-yl ) phenyl ] et hyl } am no) car bon

yl1-4- nethySlranzeDRmME UF”ANI m,ﬁDcoaolgz DERIVATIVBamed

2- Ethyl - 476-dr methyT - T-(4-{2 10 T({[(4-m et hyl

phenyl ) sul fonyl ] am no} car bonyl )am no] et hyl }phenyl )-1

Thﬁpr%&ﬂéq)[(%}t%npar ig{;:tl hg@' Crﬁgl ﬁ%’ﬁgn%u WIS tesy %I’G-
dirh&eyPPHYirdado[4 GFprMnmylﬁshe‘hw]@d’lyﬂ}amIﬂS oarbbrtyij -4-

processes for the preparati nof it
meibwbanmm@stﬂﬁaam%@é@rwve séﬁ%rweeo% gﬁa{? Pri imethyl-1-(4-{2-

({[K{dn(étﬁg@ﬁfﬁ%ﬁ@ggéﬁo@é&%h%aﬂnmo Jethyliphenyl)-1H-imidazo[4,5-

clpyriditegnyl ] et hyl } ani no) car bonyl ] - 4-m et hyl

benzenesul f onam de ig disclosed in WO 20 A-02/ 32900

as an EP4 receptor 1agon| st, which is useful in the

treatment or all ey of pain and inflammati on and

ot her inflammati on}t asgocpat@tcdi sorders, such as

arthritis, in am’ osteoarthritis. The use of

N[({2-[4-(2-Ethyl-4,6-dimethyl- 1

H i mi dazo[ 4, 5-c] pyri di

yl ) phenyl ] et hyl } am no)'sarbonyl ] -4-m CH,

benzenesul fonam de in the tgeatpent @ r heumat oi d

arthritis is also discl osedNn WO A82/32422.

Furt hernore, the use of N[?ﬁg [4 *(2- Et hyl

-4,6-dimethyl- 1 Himdazo[ 4, 5-c]pyridin-1-

yl) phenyl ] et hyl } am no) car bonyl ] - 4- met hyl benzenesul f ona

mde in the treatnent of |1L-6 involved di seases, such
Mare partiotlatly ctheiinversionselades tothgopelymommtarssdinavasas A and B,

e s R e, BBt ERopjainin and o uos o,
su@@p&@ﬁbﬁﬁﬁS?l WO 2006/ 095268 PCT/ |1 B2006/ 000754 2

N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide is disclosed in WO-
A-02/32900 as an EP4 receptor antagonist, which is useful in the treatment or
alleviation of pain and inflammation and other inflammation-associated disorders,

such as arthritis, in particular osteoarthritis.

The use of N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyl]ethyi}amino)carbonyl]-4-methylbenzenesulfonamide in the treatment of
rheumatoid arthritis is also disclosed in WO-A-02/32422. Furthermore, the use of
N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide in the treatment of
IL-6 involved diseases, such as alcoholic cirrhosis, amyloidosis, atherosclerosis,
cardiac disease, sclerosis and organ transplantation reactipns, is disclosed in
WO-A-03/086371.
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5 The previously known nethods of preparing
N-[({2-[4-(2-Ethyl-4,6-dinethyl-1 H

wOm@aasded, 5- c] pyri di n- 1-yl ) phenyl ] et hyl } am nopcankmngb00754
]-4- methyl benzenesul f onam 2le, described in
WO A- 02/ 32900, have produced an unstabl e sol vate,

Th‘éfbr@l?loﬁﬁbj/ VA Meteedy Giirepanmg\ef({2[4¢2-Bth (Yﬂ—@t%%eth?l -1H-
is an_object of this invention to prOV|

ano%@@ﬂwrMﬂyylmenamfbyl}@QMWéﬂow 4oure,

by BB ERoe pesPliBhdin O PR22900, by produced an
uneidbye sdivatel wWHighp rexyyibd ah isdrhanphitofoar dfastysthl #orme@ hy | be

nzenesul f onam de that can be easily, economcally and
reproduci bly prepared for use in a pharmaceuti cal

It |E%rn%ﬂééét' S RAMLES; :ﬁrﬁ{/laata ﬁl%rfn%d@ﬂ%ﬁll sui table essentlally

haracteristics suc relati to 15 sta and
pubé,aarystilliabi tiyisjal form baa- [({Qv&4b(@elﬁtl‘s'h4pﬁ du;metgyly1 rﬂfumtazom 5-

]ﬁg;&a %hﬁ)‘j’?he\mﬁ%ﬁyggﬁwb gé]rbgglg ved qb%b%mlfegeeuﬁgﬁe{]rﬁlde that can
beCéeE/sE’rl aéééﬁlﬁni%@ll% BRY P@bt@dﬁ@b@pre‘@fared for use in a pharmaceutical
forpulation aymga:q;qsm}entcpqﬁtoxmgocg charactenstlcs such as relating to

S‘%%ﬁ%ﬁ@i%%%%ﬁﬂ@@@ E%\?\ﬁr ggnylp]m ;‘/rrmmrsroﬂyll:or m A and

Pol ynor ph Form B, and an inventive process for the
reparation of each t her eof . Pol h Form A .was

It has RaWReReSUTRESAES ToYpE BNal thisrokiag! Hast heen aghievad by the
pr%geﬁtsln\?%}?w feh ﬁﬁd(/?c}e%l dd<Rfitiall Mﬁu@ Qg;%gélﬁrﬁ’é Bolymorphic forms

as accept a sol'i t at
ofw-{(@{ét (ZyEtthydm Gmllmdthyd}é hlglmld@zofA&eoblyUﬂlmeht 25

Vb By g e 4gal e en o waR A7 oo

PAGHRIEH F@hﬁ A bR& H@lﬁﬁ@l‘ﬁh FoMeBt laﬁa dhf iAvesta® process for the
essenti al ure iést al l'i ne,

4-
pr@gaedlngz|of43,a@ dhﬁ@oﬁy ofymorph Form L was iound to be the most stable

ol A RefuTa] B St ARRHL S AR g

an@hh@&lat@e;ﬂbbl‘e&ﬁdlldrstaﬁobMpeﬁlesdeed)hd@a)sagejiofrmrdﬁmiapment
pattern (PXRD) obtained by irra

Polyanogeh 5D Wasialeg rupd t ﬁéaenstag@%nfgtsu'ia%&fw g ,a
4.1, 17.5, 19.0, 21.6, 24.0 and
phgntrogfiiod) forrylAti [({2-] 4 (2 Ethyl -4,6-di methyl- 1
Him dazo[4 5-c]pyridin-1 yl)

am ar.bon enzenesul f n ]
AG gl i bl RVEAEOR Poviads BRsahialRRES RS M 2 1a-
(sztfhfyﬁ& @J&.h@éthﬂcmnﬂnmz@m Qfd];ﬂyﬂorrYJ(ﬂﬁ@eﬂyﬂeﬂ@l}éﬁ]md&carbonyl]

bits an endotherm c thermal event at about

4mtnyibenwm$‘on@mwﬁ‘0b'mmbmm A, which is characterised by a
powder X-ray diffraction pattern (PXRD) obtained by irradiation with Cu Ka-
radiation which includes main peaks at 2-Theta’ 9.8, 13.2, 13.4, 13.7, 14.1, 17.5,

19.0, 21.6, 24.0 and 25.7 +/- 0.2.

N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide Polymorph Form A
is further characterised by differential scanning calorimetry (DSC) in which it
exhibits an endothermic thermal event at about 160°C. |
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N-[({2-[4-(2-Ethyl-4,6-dinmethyl-1
H i m dazo[ 4, 5-c] pyri di n- 1-
weoRdlesgs | et hyl } am no) car bonyl ] - 4- met hyl benzeresuBioosien0754
m de Pol ynorph Form A is y&t further characterised by
an infrared (IR) spectrum (KBr) which shows
absorptlon bands at 2985, 2920, 2871, 1706, 1641,

96, 1515, 145 1369, 10 1340, 1249, 1224,
N2 -G By %@?meme a5 NSNS and 549

yl @@?ﬁ}’] &EH y pu?@érb F}ﬁrﬁb&rﬁ@ﬁ%?@lf n?g% Polymorph Form A

is &ehwrthér 6hdnamtetrispld—liy an mfrared (IR) spectrum (KBr) which shows

Ao BSR4 RS R0 U Tl dE4bu %}ﬁﬁ’#ﬁ%%@&

1340, %9431@49%1@%9%6@1 4,3 geavEgl 6 Y0028 16 %Bgasm 8Ad 549

pattern obtai ned by irradi'ation with Cu Ka radi ation
cmhi ch i ncl udes main peaks at 2-Theta 6.3, 11.3, 12.8,
13.0, 13.5, 14.5, 15.6, 20.5, 23.0, and 25.8 +/- 0. 2.
20 N-[({2-[4-(2-Ethyl -4,6-dinmethyl- 1

The pfés@ﬁim[vénﬁoﬂ]‘mﬂfércbrﬁwﬂiey eksentiall pure crystalline, N-[({2-[4-(2-
By PRy T IHa M BaZpl S ElRREIn-a PR ENS BudBic oarbony -4
RGN FERIREISGALRY B PR i et o
decﬂeér{)Q—réWdﬁfZacﬂtdmyﬂJatidrnﬁabﬂained toylirradiation with Cu Ka radiation
whihyrdidohgiam BoR Ay Toei o Bo bl Lokt do- Gk 156

zd:grggg ahézgeg_,jtgéher characterised by an infrared
(TR) ‘spectrum (KBr) which shows unique absorption

bands at 3443, 3296 and 1704 cm 1. 30 Further

NIRRT TN i atpis SimyraEi ! | e
ylmﬁéﬁyqﬁh?{}%ﬁ@b@%ﬂ?'lm dretiytisteseriebanndrhie PelymorfioForm B

| benzenesul f onam de_ Crystal Forns
Iséwah@; chatrawerlse%bywﬁr@at@t%nﬂmcal@mmgﬁy@;%&)am which it

ol EPatsfiddflorpt et ZHABEREI AL 2 SYoceed o
N-[({2-]4-(2- Ethw 4,6-di methyl -1 H-|bmd|azo[4 5 ﬁ5|b
-4-
N s B BB e B TR | ot ey
yﬁ su Qé‘fﬁgl}é%o‘)@%dngﬂf@ﬁ\%‘kﬁylﬁerﬂ%%Ffd)r?ém|dé‘bé$‘@?ﬂh%rrph Form B

2- Et'h
ishret rtjwz@[hgre&terjlmd byian-infrared (%/R) spectrum (KBr) which shows

%ﬂggg@ﬁéd@fxwﬁ@%@%a%géaéﬂé&get hyl benzenesul f ona

PCT/ 1 B2006/ 000754 4 5 and G are not as suitable as
Pol ynmor ph Fornms A and B for use in Brepar

F'p'ﬁfé@rr%@ﬂb?@ are the aesentiadupureGrvetaiine! H- [({é’ché}c@eEfthMH 6-
dl%tﬂﬁ” Iﬂrﬁﬁa%[f@ Sy ik 1 -yl)phenyl]ethyl}lamino)carbonyl]-4-
methylbenzenesulfonamide Crystal Forms C, D, and G. It will be appreciated that
these Crystal Forms are not to be regarded only as synthetic intermediates that
can be further processed to N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-
c]pyridin-1-yl)phenyl]ethyl}amino)carbonyl]-4-methylbenzenesulfonamide
Polymorph Forms A and B, but they also have the same therapeutic properties.
However N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide Crystal Forms C, D



10

| ess stable. N-[({2-[4-(2-Ethyl -4,6-dinmethyl -1
H i m dazo[ 4,5-c] pyridin-1 10
weld@lhesg | et hyl } ami no) car bonyl | - 4- met hyl benz e resuB100616800754
m de Crystal Forns C, D and G are characterised by
PXRD and differential scanning calorinetry (DSC), as
andl& ald Rsk éé‘SJ ?&UI@ ad: PoT%b&)HFEﬁﬁémfbﬁ@ Bﬁdpﬂmrmpl@ﬁaﬁng
peaks at 2-The +/ C 127C, 161 C 6.6, 7, 7.5,
phermoacauteal @rmula(twesa@tlmpéljy hecasettihedormer QWS!@Q Rorms’are
Ilstsble144 15.2, 15.4, 16.0, 16.4, 16.8, 17.2,
eSpR8Y18.2, 19.2, 19.9, 20.6, 21.6, 22.1, 22.4,
227 23. 2, 236 240 246 25.0, 25.9, 26.6, 27.1,

27.9, 4, 30.7. 32 4. 32.6, 37.8
N-b{&bb@ Elfa'tézﬁ ¢'nze’fh7| EH 'm'@azoi‘l Siclpyndig-1-13. 5. 144C

B Mighpring by gty Gyfoms .

andd; Bre 2Haictatibed, by?BXRD aad differatial scasnidg cadorgne (DSC), as
30, 3,. %li@% 31.7, 32.5 32.8, 33.5 34.0, 34.3, 36.2

defailegge Tablst 5 7.2 10.0, 13.4, 14.1, 14.6, 15.3,

16.1, 17.3, 18.3, 19.6, 20.1, 21.6, 22.8, 23.1, 23.9,
24.8, 24.9, 25.7, 26.0, 26.4, WD 2006/ 095268
TalEIN1 B2006/ 000754 5 27.9, 30.7 5

Form | DSC endotherm | PXRD peaks at 2-Theta®

+/- 0.2
C 127°C, 161°C 6.6,7.1,7.5,9.0,9.5, 9.9,
(metastable) 10.8, 11.5, 12.1, 12.5, 13.3,

14.4,15.2, 15.4, 16.0, 16.4,
16.8, 17.2, 17.8, 18.2, 19.2,
19.9, 20.6, 21.6, 22.1, 22.4,
22.7,23.2, 23.6, 24.0, 24.6,
25.0, 25.9, 26.6, 27.1, 27.5,
27.9, 28.5, 29.0, 30.4, 30.7,

32.4, 32.6, 37.8
D 109°C, 132°C, 7.2,7.6,9.6,11.1,12.6, 13.5,
144°C, 163°C 14.4,15.1,15.4,15.7, 16.1,

17.8, 18.3, 19.2, 19.8, 20.7,
21.0, 21.4,21.9, 22.4, 22.8,
23.4, 23.8, 24.6, 24.7, 26.0,
27.2, 27.5, 28.3,28.6, 28.9,
30.3, 31.0, 31.7, 32.5, 32.8,
V 33.5, 34.0, 34.3, 36.2

G 130°C, 156°C+5 |7.2,10.0, 13.4, 14.1, 14.6,
15.3, 16.1, 17.3, 18.3, 19.6,
20.1, 21.6, 22.8, 23.1, 23.9,
24.8,24.9, 25.7, 26.0, 26.4,
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The expression “essentially pure' when used herein

nmeans at | east 95% by weight purity. Mire preferably,
woOess®asical |y pure' means at | east 98% by wei gRCT/IB2006/000754

purity and nost preferably freans at | east 99% by

wei ght purity. 10 As a further aspect of the

invention, there is provided2i®d Jo27[4-(2-Ethyl-4,6

di met hyl -1

H i m dazo[ 4, 5-c] pyri di n-1-yl ) phenyl ] et hyl } am no) car bon

h l r b
o s B PSRRI ARRCD LR e s BRIt o8t By
wé| Iat pmm ntaere.p réfeeal@lPu ‘assemvall@qmréhaeassaofeast 98% by weight
?4(2 15 Eth 6- di met h

Lwiy ﬁnaw@r%eatﬂy F“Qﬁ"}ﬁi at.l 9&%%%3% weight PYit¥no) car bon

yl ]-4- methyl benzenesul f onam de Pol ynorph Form A or B

in the manufacture of a nedicament for the treatnent
Aoa flanhlyerchssm@!sef therinvdnitixin, dmerERd prexdded OF[({2adt @glothiyb,6-

d"lﬁ'rségwa Hiitp Sezglﬁaigiq@ﬁ'gﬁ 1Y0bRE Qrﬁgwférﬁﬁwoxcﬂrhonyl] 4
mEgH|EHEBhESiorRAIBE TN bHIFofm WG idk 4 bfiédibament

20"As an alternative aspect, there is provided a
met hod for the treatnent of any disease for which an

AT raet i HopBB ARR Meritie) BEER Pyttt iilBle-@
Ethgl-0,6-dinfdtiayrmied-imidazopt Bejsriain-t l-y$)ph@hylfjé‘thylﬁmhm@carbonyl] 4-
arthrltls I ncl udi n% adm ni stration of

methwl %Eﬁﬂﬁéﬁfqrsa”@fjﬁ lyrperaisFard dner Bin the manufacture of a

m%b{c%]ﬁ%azﬁr&ﬁgﬁcte%@?ﬁhﬁ é_ﬂfaﬁsgéée fdr which an EP4 receptor

ar}th@wh’lehlﬁlll]l@bbﬁyeld} aartlmu)acrbyrfboﬂ}d ¢urative,girbphylactic or palliative

R SRR SRS B e Bl el ™
N-[ ({2-[4-(2-Ethyl-4, 6 di nethyl -1

H-i m dazo[ 4, 5-c] pyri di_n- 1 30
Ag an siiterativetasperaihers)is arevded p-method for the treatment of any

B A B A G0 B RO R A o o

curathed, prophyéctiveompallidtivesireatatin aff ppi, inflagnraatiompustésathritis
pr ot ectlve nmechani sm desi gned to warn of danger from

orﬁbﬁematapl|egﬁhrwpulnpwmsswwmlmtmwftweéa@%ﬂwaily effective
B GFYITNS.14 THE P LU SR PRt UG ARREe (T

nsory neurones an vat ed by

yl)phanql]ethyt}amno camb@an mm;abemmdlﬂmarglded%chwmosm Form A
(see MIlian o Neur obi, ol 164 for a
3 \M‘am'ﬁ??és'é‘cg‘éﬁ%?y 13} iy ngpd ‘%‘iﬁB%?r 6/ 095268
PCT/ 1 B2006/ 000754 6 5 as noci ceptors and are
characteristical le{dsmil | di aneter axons with slow

The AHIHR-1ol@-Biybdia-tismethyoti demidazofd eraleyridintie

iRl etpetiiles BRop4: B agnssnfoit oot Foms

A pingl B of thipiiegehtiivention are useful for the general treatment of pain.

Physiological pain is an impor’"tant protective mechanism designed to warn of
danger from potentially injurious stimuli from the external environment. The
system operates through a specific set of primary sensory neurones and is
activated by noxious stimuli via peripheral transducing mechanisms (see Millan,

1999, Prog. Neurobiol., 57, 1-164 for a review). These sensory fibres are known
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spinal cord, the |location of the stimulus. The

noci ceptors are found on nociceptive nerve fibres of
wohbwhotteere are two nain types, A-delta fibreBCT/IB2006/000754

(nmyelinated) and C 10 fibre& (non-nyelinated). The

activity generated by nociceptor input is transferred,
aahoeiceptorglasx gre ebhasaitadstically Bmaﬂcﬂlamletérmnse/vltmslow

| b ]
e ertiidn AR TrereoRdin Sty chradbn ayhgraity of
néXiBus 88ATAIY SRd B vitRidof tﬁeﬁ@@ﬁé@ﬁaﬁﬁroaﬁf éEP%rOéectlon to the

general ly be claSsified as acute or ,
spiaahcaydgtheslosatiereaf the &tmr@ulus 'Elmmoclbep’@ds ete;tmlnldwn nocnceptlve

B4 BE I tefg Ble o el KRS, oIS ke (Felihdiafana ¢

fﬂsﬂ@ar(noﬁnﬂyélmawcﬁ Thé acﬁthQené‘r'amH Q{/ n@éﬂc@pfdﬂ%puﬁ%‘transferred
occur after specific m(i#rrles resulting from surgery,

fa%rrﬁcanpleawace%sm Inihe dsrsal haspaeither aligcly peii via b6zl stem relay
ISt
b1 AR Feifot R lraiahud 2R L6 he Edriox whes the
sdammglohe)frpaualmgenemtadal ly persisting for nore than
three nonths and | eading to significant psychol ogi cal
and enotional problenms. Common exanples of chronic

PAM rﬂa?rg%n@%lfypcﬁ@&ﬁ‘s&f@é'a% dctitd or cﬁ;’i‘inﬂf lﬁlcugt% ﬁgﬁtbéglns suddenly

neur op ath Y, post erpetic neur al gl a car

ang lﬁ:lﬁéhﬂféllv@é&kquy twelve araitser less)c dris paually asgdcidted eith a
SR BRSSPI o6 ARG GG Ag B offen shide BdisSrareatis the

kind of paiirthat €A ocebpaRéelt sidcHtd lﬁﬁ.lrféfs ra8gltiag Mok surgery, dental
activation are altered and there is sensitisation in

WPHe a HERIN S & S/Pralnoé&ut%/p%ﬂnm nqi@einﬁralweahkﬂ in any persistent

; T
oSRIIG 0 WCIRECBA B M M pcaly
persistiagdar mdrédsan Bleevwdrahs and leading ¢o B@ﬁifldant p8ychological and

Y SR EAnGon e LA SR ik pane o .
pﬁﬁﬁﬁ@ﬁé}iétférhéw&bﬁhpepégiﬁé@oe% Z}%‘g?élﬁi}_%}’ca{rgé%ﬂﬁef ndrome

normal once the injury ha

basl¢ painchgadachs, sapseer pais, hwpﬂ’drcsme|and\nhr9n|b¢rosbsurgpﬁal$aln
the healing process and is often due to nervous
systeminjury. This injury often leads to

Welenas sBbétahtial ihjurBoaRs 30 bidg eiuge ViR URR RStk the |
wi t h mal adagt ation and aberrant activi ty (Wol f

chgypeteristion gbnocicerinE activadion areeterqwend ﬂmezegen@lgsatw in the

e T
Theﬁe eif¢cts |sgari alhmghtéiaéd sahsationnef paﬁn be agutd pain these -
ero esent with varijious p

SRS CERLE% LSGTHbS REOTIRERG BES eEiva Bef B kTich may better

enable repair processes to take place. The normal expectation would be that
sensitivity returns to normal once the injury has healed. However, in many
chronic pain states, the hypersensitivity far outlasts the healing process and is
often due to nervous system injury. This injury often leads to abnormalities in
sensory nerve fibres associated with maladaptation and aberrant activity (Woolf &
Salter, 2000, Science, 288, 1765-1768).
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pai n which may be dull, burning, or stabbing; 2)
exaggerated pain responses to noxious stinmuli

woOhypavsdégesi a); and 3) pain produced by nor maPCy/1B2006/000754
i nnocuous 10 stinmuli (allodynia - Meyer et al., 1994,
Text book of Pain, 13-44). Although patients suffering

Clfrlicnoas ilsq.ﬂésémf Whew HisaeHier and abhoenatseaditvityeigatiay @among
simlar synptons, the underl y| ng nmechani sns may

be
thelipRtientsy AWM Patians teanstie be ﬂ‘é%‘i‘?“@”@ﬁl%@@rﬁnd may
t
o 2P i B SO PRI Bemoncons
pdli® wihidh ay e hat, hxwd‘n}ngl Oti stgisbingne) extigurrated pain responses to
noci ceptive, infl amTat ory_and neu thic
“%Soﬁw'v@vwmgesa cPaty PraLRE P fofaiinggouous
stiigﬂfl fﬁlé Myhdye dify ¢ '?@9@0?@)@56&{ of Ibglncqgséﬁl)' RltH6ugh patients

erents are activat'e ytrans UCtIOHO
SLSﬂelrlnglfrontDyarloos farems oiracuie antehsinie pain inayuayessiatilar

SFRPIS Biniehang MesenREs Ry LB e dpet RETpRrbtPe
rebﬁﬁéhﬁfér@nmé’atm@t%t i6s. Fh Bah 2UStElHERENRS beMMIgEd @ito a
Text book of Pain, 13-44). The actjvation of

nmnberc@pdliﬁélsnasubtyaes@cpmlng/bveslff@rmgmaﬂ?@wsw&gye including
fib t t dl
naicrrpe. 1B RER! afdSRUbaC R o1 tobing. parn

sensations, whilst unnyelinated C fibres transmt at a
slower rate _and convey a dull or achin

Negiaepiiedais is &%&csdéwtsewﬁéwu%sﬁ by, wtsgﬁ%gﬁ?@ﬁﬁiw?th the potential
to%a%@bqr'ﬁﬂb{ IFgﬁﬁlé fer&tits B 8 tl\fe{té?(ﬁrbggl%tnrsa Eﬁ’ pyem

s sprar ns, Burns ocar ct| on
ncm@lerﬂomsta tbarsdee:siﬂmjur;sandaasmvab@eeatonsemﬂhe rsp(r;aéicnrd at the level

orgBer St PR PoondlVenitnBRiEb b fo theprainwhere

:ﬂﬁ'lé‘ Pe@%ﬂ%(M@,ﬂér%t TERY 1964, Chsxapo ok 6ﬁP§|nSt!8f‘446}SThsl gBtiation of
rel a ain (e.g. bone pain, headache, 30 facial pain

nmlceptgtseacalvap%ﬂ W0 tipepaif affarerd neatetibiris: Myskinated A-delta fibres

ARG e AR BB B Ut

wﬁwstdrnﬁhﬂ@hna%dﬁceﬂbresrtransmﬁ alasslower ta‘telamdrmweysaedmlbor aching
chenot her ap i mrunot her ap%/) hor ppnal thera

pRIRMOCRENR ) SeugtaARe MoRgPle AR 16 PIBNREA} featisp of pain
fr?r’ﬁ%o an}O%I%SS‘VS{é’}'H tlunt %‘Fr%ur?%r/sggrgl?'%r BB, 'n%c%frdlhhﬁfarctlon

acet oi nt's, sacroil J oi nt's, "paraspl nal
amal aculﬂespmcreatﬁlso pBSprena’[IV@ paint (luxatlmmllowlr@my]type tﬁaamglcal

o BT o oL Rt i S TRR LA pal o

p&lﬁrfﬁé%b@%h%hlé afrRBudiad AlirhbGtiletdtbd pd@P(d.bt l@émélgaan‘@eadache
2006/1095268 PCT/1B2006/ 000754 8 5 Neuropathic pain is

faciad pairt onyvnawah painyor paimasseciated withsiancen fatapy (&9

pRup TR iniS8) $in@lontel Tnaft poisuRaibA AR Sy RN BF fokt

radiation syndrome). Cancer pain may also occur in response to chemotherapy,
immunotherapy, hormonal therapy or radiotherapy. Back pain may be due to
hemiated or ruptured intervertabral discs or abnormalities of the lumber facet
joints, sacroiliac joints, paraspinal muscles or the posterior longitudinal ligament.
Back pain may resolve naturally but in some patients, where it lasts over 12

weeks, it becomes a chronic condition which can be particularly debilitating.
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trauma and di sease and thus the term neuropathic

pai n' enconpasses nmany disorders with diverse
waebicovigs es. These i nclude, but are not |inm tedTaAB2006/000754

peri pheral neuropathy, diabetic neuropathy, post

herpetic neuralgia, trigemnal neural gia, 10 back

NddbpathfApsif'is beHERINALBTInedhY parLinR&sdyr calsud loyralgrimbary
pai n, carpal tunnel” syndrone, central post-stroke

legian or diefupgiion isthediarvads arstam: Nesve dariagsrsn kacaused by

[ [ [
T B R e
digortiers \mthi df\ﬂe%eeaeuologl%r Thasdinclysa, but arepavhlohibed tglperipheral

as it has no, protective role. |t |Séften rese

{ .

n%@watav,t@ab@wenwm@am PostBRPRIS NgHERgiBal ming| neuralgia,
f
SRTER gl 19y Y AR rfEgang it
syhdraree, ce3tia| pmgsgtmleaepam artbpain gssoaiatest with e:hr@patalﬂ%wohsm
Rl BraBrecireivanutbls SRS Pt bofi iy, Elgdsons disease,
erﬁ'lbﬁw‘ﬁﬁd Wiaetid d&n&éﬁ N’élﬂbpé@%galﬁd pafhitidgicalas it has no
-S147; Wbol f and nni on Lancet, 353,

prmmvawe) It isThign presa aveliafigsdhe arigpatcausmhasmissipated,

oA SEL 0 TP Bl FUBRGTTS cBUOSRY e

(Wl@dlf and Mennian, u|59)99<’;llldnc@t| Beﬁym% 09641)8 ‘lhlevswptbmsaof
normal |y innocugus stinul us %ff tor rocess

netgoaafé\wlaﬁr@, giffigult t Tfﬁ%é‘ﬁ é*ﬁ%%'fe elergadpdous sven
b{i%ﬁ:@h atieARs Wt 'tl?(éaégr‘flne' c‘ﬂsé §/V§§If E%%o%?ﬁﬁj RIgY! Paf Supp., 6,
n i C

esence 0 orei ces results in
SM\EISHAﬁgV\mef qored Ma@hmn r1e999nb|aﬁ'@&tm53 11959-1964)t Abek influde
aln i s the nost

P 45- th
SRORER RS A1y, Waich cHa s ol dbus; ahdBaPedsmis B apnppmal evoked
p&ANERIMESS hy’ﬁé@@é@a (héREBBY eBMsiafic 4 ABSiouUs stigugls)ratd

countries ~and rheurmatoid arthritis is a common cause
alisfdyalas@ensitivijy toragmosnady innecuevs glimstus3o r heunat oi d

arthritis is unknown, but current hypot heses suggest

that both genetic and m crobiological factors may be

TharilhanatonEpavess igalwyssex séB8d of bibekeiniczl ankl dediular events,
397-407). It has been estimted that al nppst, 16 L1ion
agijvaie T HHESRANES g IERUSHIRIUNE Ob IR BIESERPE Of LOrPigR) Slﬁﬁstances

wﬂﬁ:ﬂ%@gul fn‘@NéIﬁ’ﬁ%Enﬁl % Igl_eewr@éﬁd W or9 gl qe%’cﬁfok@ﬁ Pain, 45-

ears o age expectea to | ncréase to
56)5 Amihiritic pairais theenagieonfimoh énflespmiatary eain. rwnewaet@ld dlsease is

O%QLF%S A Sﬂqgob&hlg l@rtng'éart robI el |o%§r]|ﬁ%%vn?oped countries

ahd AdRRARLARIitisHB a éc?r%nﬁﬁﬁead‘é"e%fdlé%lmy The ex&&ﬂeﬂeﬂology of
Text book of Pain, 387-395 Most patients

rhesineaaic arthritisss sekrowadby urmrttéwppmsgé@ﬂggeswﬁat hath genetic
a@%ﬁzﬁ&g%ﬁ%glg%ggg&?% bﬂ{)) Bé %W%Q@r&ﬁﬁ%@g Jayson, 1994,
Textbook of Pain, 397-407). It has been estimated that almost 16 million
Americans have symptomatic osteoarthritis (OA) or degenerative joint disease,
most of whom are over 60 years of age, and this is expected to increase to 40
million as the age of the population increases, making this a public health
problem of enormous magnitude (Houge & Mersfelder, 2002, Ann Pharmacother.,
36, 679-686; McCarthy et al., 1994, Textbook of Pain, 387-395). Most patients
with osteoarthritis seek medical attention because of the associated pain. Arthritis
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5 has a significant inpact on psychosocial and

physi cal function and is known to be the |eading
woams®sdes di sability in later |ife. Ankyl osi ngPCT/IB2006/000754

spondylitis is also a rheutati c di sease that causes

arthritis of the spine and sacroiliac joints. It

hasad ighifichhPMpdtt ehPsyEROSoS Al ér@ﬁéaysﬁéal Ihaedtiopaarit IsHatown to be
occur throughout |ifé to a sever chronic di sease

the irading cause ot disakifiiyria lates fifep Wé}kalosm $RANdYHtS s Hep a

O | , .
BRBAIR AR ARSI ANER 60 DAL ATBIAOME RS R vares
frarfintarmmitient ¥pisodes ofibaciapain(thBD)ccwitsoaghbutpliferioiassevere

pain associ ated with the, wvi sceha whi ch R ss the
ché@@sﬁésezﬁset hat altreksitha sPa, iPeyiP %w%r%ﬁ%t ¢F Rery gegans.
the sex organs, spleen and part of the digestive

system Pain associated 15 with the viscera can be
Artbtlaedtyqieloimdlaﬂmglamry vairvissvissexh! pain whichl incdudesi pris aisseciated

LR S S RS TOrRES A BB i v
vé&%ﬁg wHichriddmddsBihe dRganbf mmnbmﬁhtyﬁﬁ&@é Brgans

These @ disorders include a w de range of
indudedke sex ergans; baleearand pait oéHha gigesiive wﬁi@ma!’@l"yassomated

T Bhh G 5L 49 0 ESRE o By BAPER Aste

viéddi&) p&ndChbrimedmip @aboumbd@drgaeﬂromwswmay(miy drmrcﬂeFrAFfﬁat cause
and, in respect of |1BD, Croh i ] ei

pain drglude WC@enakbogNeizﬂlqioréfer Wfﬁ'ﬁh égﬁ\ammw%y b&w&éa'sease
(II?IRZ CHede @PLRorddrd S{c\;\l}c%’egs gwaé ra d}éﬁﬁﬂ@éaé@bﬁtéé‘ﬂ{dﬂt‘ Afe

pai n associ at e SNMENO cystitis and
cmaemﬂyecmly mcsiwaltelwmmraﬂepiammludl@ ih resgeast lofl FBE, igsistra-

eqamhaceal et drarenshy Ut pole brioptici ek gt gindbhal
al&ﬁﬁﬁmﬁﬂ?&m%ﬂﬂd?@ﬁé FAPS) Nafthvig ré’ﬁié&t o IBD CERHYE ddRese, ileitis
neur opat hi ¢ ‘conponents. 30 C he

of
anah uloamve qGeditia, alb@fuwhlphgegul@ﬂv m@maawgwagpam- Other types of

LR nc LS00 e o B, cvss an

p&idrbamipand pelvioydinar ti cul ar  rheumati sm
dystrophi nopat hy, glycogenolysis, polynyositis and
pyonyositis; 35 heart and vascul ar pain, including

It@ﬁbﬂldcﬁéjﬁ%dtlﬁagfkgheﬂp B’Eﬁélﬁ'h‘égb ufpR &Ltiofhiedahbdhus can

enosi s peric enorrenon
be clessifigdrin maedhsk ehetarbanege back paimsanchq:ar\@r pain have both

006/0952§§ PCT/IE?OOG/OOO754 10
nociceptive and neuropathic components.

Other types of pain include:

e pain resulting from musculo-skeletal disorders, including myalgia, fibromyalgia,
spondylitis, sero-negative (non-rheumatoid) arthropathies, non-articular
rheumatism, dystrophinopathy, glycogenolysis, polymyositis and pyomyositis;

e heart and vascular pain, including pain caused by angina, myocardical
infarction, mitral stenosis, pericarditis, Raynaud’s phenomenon, scleredoma

and skeletal muscle ischemia;
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5 head pain, such as mgraine (including mgraine
With aura and mgraine wthout aura), cluster
woeeamaofes tensi on-type headache m xed headachecamBl006/000754
headache associated with vadcul ar disorders; and
orofaci al pain, including dental pain, otic pain,

o DAY Esin'mu&na@,mi%rém@(iaalddirtge@mammnmh Butand migraine
myof ascl al pain. I0 The

Nwitlio - qura), Tl ustay headashei tansign-type headache mixed headache and

i mdazol 4, 5= Ldin- . .

;'f'?%(il?e% %ﬁ%ﬁ?%gwth&agglr}%grqﬁcird%rsh%p ﬂyl benzenesul f ona
o MhiRadial yarR! PBIvdtig@entafl pdiR cotd Fémnbu'rrm_«@mdm spAgrome and

al'so be useful for the treatment of a disorder or

ciemaperooransihidar eyofaseial PAE. gr oup consi sting of pain,

fever or inflanmmtion 15 associated with rheunatic

fever, influenza or other viral infections, comon

col dfhe I\W%{d%&-lﬁthgﬂ-dﬁ,@&ﬂ:irr@hﬂﬂ H-raldaizal4, paipyridin-1-

post - i%rt um pai n, dysmenorr hﬁ% headI?che,_ m'lfgrai ne,
yhpbsniethyllampoisaborwir4nethvienzepssilignamide ffolygpph Forms
of th& E)?é%’eﬂt %ﬁ\%ntiﬁﬁ oYy Elbg'beqﬁéé?ﬁf fot the trB&InYEHi™ a disorder or

rhetimatolrd arthriti’s, degenerative jolInt diseases
cohaitiomoselettedtfia) thaygraupaswhsistingl afgiainy fepemnatyihflamnmation

bursitits urns.., 20 i ncl.udi ng ragdi ation _and. corrosive
asSRERICA P PRt T e 2D gl Al Mralinfirtoby &tahoh cora
|o@r!5édiieamoﬁhecmd Qéiﬁgskeﬂétapp%ihp B@stf-ﬁé’mﬁrwp%iin,:o dysiishorida,

aut oi nmrune | seases such as system c | upus

headacheneigrains, togthethe gpraieg angraireins, dayosilis meyralgia,

syndr LroLnt.est | .
YRGB R B R G088 A Pl Pheratve o
disBi s (ostdaaritig), goubhandiankg@osingrgidnagiss, yrsititsburmas
_angi ogenesi s; prostanoid-i nduced snooth nuscl e, .
inglyRnaAIBIONAKbEPTERBYE fhemRICad sk SURBENS, PaificlPwing
sdrgﬁgf anﬁ!d'eﬁfaﬂ 'p?oéé&iu‘?éé behord ARG ShRlnE bfd RRSIRIRUMS

eosI nophil relfated di sorders,
dibyqsed soamag) bydiaimiohpos & rytbastdtesns) AADS(aeguired immuno

el ony; zhe| nmer's. di sease, sl ee i sorders .

ofiRsn: e B BT AL ABTE DAY Bag) cancer ; cellular
NEBIESKRON SO BN GHE G RBta@tic hamer rivitht tRbetia@friopati3 tumor

di'sease: cytoprotection in peptic ulcers, gastritjs,
angigyenesis;grosianpidsindyred sadoife mussle eerfraction associated with

o SSAH A R ORI 1AL B g or
agphibtdlseddissradsy; sypefimniwddobinaemia, Castleman’s disease,

edsh
hypopr ot hr ombi nemi a, haenophi | i a and ot her bl eedi ng.
mye@’ﬂn%rﬁlzhﬁm&r@;ﬂ@w@ﬁgﬁp dipPEiRsDgndocHpg A P&@”Cg’

SFESH{o e 35 SRR P Bproomashl Pl 25
disease:dxtopréictiohpy pegliaulcers, gastritis, regional enteritis, ulcerative
o ONBHI St bR SabhaHRSRN iebighe! B pEDAss SRY pERBs
undergoing chemotherapy; coagulation disorders selected from
hypoprothrombinemia, haemophilia and other bleeding problems; kidney disease;

thrombosis; occlusive vascular disease; presurgery; and anti-coagulation.

The N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
ylphenyllethyl}amino)carbonyl]-4-methylbenzenesulionamide Polymorph Forms

of the present invention are also useful in the treatment of IL-6 involved diseases
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of the present invention are also useful in the

treatnment of IL-6 involved di seases WO 2006/ 095268
WOCH6lB2086/ 000754 11 5 selected fromthe groBOET/IB2006/000754

consi sting of alcoholic cirinhosis, anyloidosis,

at heroscl erosi s, cardiac di sease such as angi na
sel%%féoorrbﬁu th@(j?@éf: Qoabisting af &Ibbﬁ@hc cirfiesi! dirisitibsis,and

myocarditis erosis such as nultiple sclerosis, and
atrmrgswlerqsr%m@wamdmaa@ﬁ sugh@si as1gina peckyis: Ayorardia) infasction,

mmoﬁ(élap éc{ﬁ&g?&rﬁﬂ[}s a?lﬁgﬁ@?u&h ps mulitiple sclerosis, and organ

tranBpEAERIoh, reaeliys.i di n- 1-yl ) phenyl ] et hyl } am no) car bonyl
]-4- methyl benzenesul fonam de are described in
WO A- 02/ 32900 and in the Exanple Section below 15

N[ (éyggﬂzeg%{c&%g%{%'rtﬁ‘e BreaPRIdNVAF Ak ((2-14-(2-Ethyl-4,6-dlimethyl-1H-
|mlda)zﬂ[mmd]ﬂwtdhyﬁ}ﬁ)phw)d}eihbk)mir]o)danhahbm%e nzenesul f ona
m@thy@pg% I ogﬁléﬁaénﬁ?%dg?#m%%dﬁ r\@&ahec?z/@goo and in the Example

elé {b%c[\ﬁ’ (2-Et hyl -4, 6- dinethyl -

azo[ 4, 5-c] pyridin-1-yl) phenyl ] et hyl }am no) car bon
yl]-4- net hyI benzenesul fonanm de in ethyl acetate. 20

NUe FA-BEG Yo dbiiv ohidaddid-crbyfafil =t ! - 2
yl)bhéﬁingmyl}@hhw)&mﬁm ﬂ&hémmﬂehzénéﬁhlfdﬁdbﬁldé@tﬂwapm%rm A

Form A may be prepared [y
may 9@@&@%@5)@%&6&@@3%81% aéﬁlt&on of N-[({2-[4-(2-Ethyl-4,6-

el AL diibea iy Ly SyIRhSielhylamineycarbonytLe

methlyloén2&nesulfyridpeide émethyl Aosiate.de i n acet one.
Al'ternatively, N[({2-[4-(2-Ethyl-4,6-dinethyl-
H i m dazo[ 4, 5-c] pyri din- 1-

Aldr PAM'/ﬁgéﬁhﬁmtnw@m&%}ﬂﬂnﬂ mazbfa@éﬁjwam fona

ormA may be ‘prepared by
yl)@hgesy@ethyk}aamnnn)canbonyﬁr4sroetlrwibﬂngﬁes’@llfcynmmdﬁ Rejymesph form A

Q0 mxture of acet oni
mdy PEArapiref i CriBfelsabh ost s Y 4G ffeEvac-
difftetiy ld@%ﬁfll@iaﬁo?ﬂ @-)b]pyﬁlblm-Lyl)phenyl]ethyl}ammo)carbonyl] -4-
yl )E)henyl ] et hyl }am no) car bonyl ] - 4- met hyl benzenesul f ona
meihydbemzeprsvinaBidmimaca®iebe prepared by
crystallisation froma solution of Polynmorph FormB in
a 35 m xture of dichioronmethane and acetone by using a
Alsaradiivaly CR R4 - (QfEtﬁyl-cy gediplethydHvinAidavgj2Dei\0kiER 68
PCT/ | ﬁ% %O?/ 000754
yl)phenyl]ethyl amlno)carbonyl] -4-methylbenzenesulfonamide Polymorph Form A
may be prepared by crystallisation from a solution of Polymorph Form B in a

mixture of acetonitrile and ethyl acetate.

Alternatively, N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide Polymorph Form A
may be prepared by crystallisation from a solution of Polymorph Form B in a
mixture of dichloromethane and acetone by using a seeding crystal of Polymorph
Form A.
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5 Alternatively, N[({2-[4-(2-Ethyl-4,6-dinmethyl- 1
H i m dazo[ 4, 5-c] pyri di n- 1-
weoRdlesgs | et hyl } am no) car bonyl ] - 4- met hyl benzeresuBioosien0754
m de Polynorph Form A may e prepared by
crystallisation froma solution of Polynorph FormB in

Aﬁifﬂhaﬂ@ély, {M= h( QQEMM%- &irtuthyl 4, H-ird dab [y 5 -c]dyridin-1-
i m

V'W*)%Wﬂﬂm}@mm Pafh%W)]cﬂarr@éwwanw%r%ﬁe@m%h Form A
mg}'ys Yl g&{ B% R%'ieml&tlo'm orﬁea Qélﬁﬁ’&ﬁ 8fPBYmorph Form B in

roma so

etNahb{Z [4 (2-Ethyl-4,6- dinethyl-
H i m dazo[ 4, 5-c] pyridin-1-yl) phenyl ] et hyl } am no) car bon
yl]-4- nethyl benzenesul fonam de i n dichl oronet hane and

t- -
I\ﬁf{?( { [219[ I%ftia?l ﬂgﬁh’f@ﬁyl\/ﬁg?{rﬁgeﬁo 4,5-c]pyridin-1
ylhphenyﬂaﬁw!}anﬁn@)]casbormum metwlbemermwlfmmmde Balymorph Form B

e PRty BL ol e iprgor selliief St ufeRs Srit 6
dﬁﬁéthylLﬂﬂLurﬁfddﬂoﬁs?c ;{uwc{n&ﬁvqpﬂam] qam@hbrbbn -4

H i m dazo[ 4 ) phény et hyl }am no)car bon
wgﬂtwlherzz@neéuligmmmelnéﬁmlommethaee |an dACEPRR-onet hane
by partial displacenent of the dichloronethane with
acetone. The N-[({2-[4-(2-Ethyl-4,6-dinethyl- 1

Altbrrmtldelglpl\ﬂ[.({!i- [@} (2yEtyi-4;6Ldimhgthyl-1H-imidazo[4,5-c pyndln -1-
y&p%{ ]ﬁg{ylﬂ})é%&@og car boﬂ{eﬁ%yldf met hyl Bﬁaéﬁﬁ%ﬁ' Bbq:orm B
b T
d@&@bvm va'daww delbyrhﬁn taglipheinyt]ethytlaaéne)cadranyllat-i on

it dRSSHEsuEnainidh & SabraeaRE By T diPacdent of the

dieiebmettardtesth isetghay i ngredi ent ot her t han the
conmpound(s) of the invention. The choice of excipient

30 wll to ia | arge extent depend on factors such as
ff f
ThHBR 4 e TR Sy B P iRy O R T ©

yl)phem&]etmﬂ}ahhno)ﬂ:mta@wl]f-@hmthiﬂbeazem&uﬁohanﬂdiePoiwmmph Forms

g{ﬁ@ﬁ ;?,%g@ﬁtte |ﬁ§gﬁtlchg¥,%g§;a?qré{gﬂh{é;eé'g I q{ger 8?’ fn comblnatlon with one or -
e Gata B Y el e e et el e e
a]alrrﬂmar@tré@ lab@n‘mnalambﬁon aimsd@am rquie ¢fomoere\pbarnmcautically

m)r e . su,[é ?g S WO, 2006/ 95268 PCT/ | B‘20 6/ 000754
a’i%el%ta e CPAFRIRY f e%rﬁﬁ‘&é‘i'? o'Fr SeANRTENLICIH IPE Y
ifdreédieAEsthe thatpihg cdripb@id(e} bhe invention. The choice of excipient
will to a large extent depend on factors such as the particular mode of
administration, the effect of the excipient on solubility and stability, and the nature

of the dosage form.

Thus, as a further aspect of the present invention, there is provided a
pharmaceutical composition including  N-[({2-[4:(2-Ethyl-4,6-dimethyl-1H-
imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl}amino)carbonyl]-4-

methylbenzenesulfonamide Polymorph Form A or B and one or more suitable
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osteoarthritis or rheumatoid arthritis. For the

avoi dance of doubt, references herein to "treatnent”
wonadewds268 ef erences to curative, palliative aRdT/IB2006/000754

prophyl actic treatnent. 10 Bor non- human ani nal

admi ni stration, the term pharnmaceutical' as used
exBpicts. TFﬁé/c&ﬂpb@llﬁbﬁ%%lﬁlﬁble\/ﬁirethertﬁéatment of pain, inflammation,

Phar naceut i cal ositions suitable for the delivery
OS&O&WITIPW}VWFDN adbrigs. 15 the invention and

met hods for their preparation will be readily apparent

to those skilled in the art. Such conpositions and
Fomgid @déldﬁﬁbe bhdbubtp refpesratcisdreremytoiereatoemit! indlude references to

exanp i.n Rem ngton's, Pharmaceutical Sciences, 19th
curRtive; eﬁ"I@Wtéﬁ;RHd Prophagticresimeaty, 1995). 20 ORAL

ADM NI STRATI ON The Pol ynorph Forns of the invention

may be administered orally. Oral admnistration my
Farmarl-iemsmedriimal agmisistratian, thiectecanpbamoacaitieat ashesed herein

%Z\Et roi Int egbl nal, tract,, and/or buccal, |ingual, or
may,BRirAR'aSPd RYnY§IBERAt i on by which 25 the conpound

enters the blood streamdirectly fromthe nouth.

Formul ati ons suitable for oral adm nistration include

Phashageutiealicostasiiionscsuitagia tor the delivasy shithe Belymaipbirprms of

i e B G BE G BT 80P BBt s
skille@uhdhé ekl 8dh cohpssitiops! aid r&@tﬁ@lstfodtmneprspagatdmsmgy be

fornms; filns; ovules; and buc I/nuco

foyag iRk §xamplg,iniBemingions Bharmagauligal |1§g%%sd't'°n (Mack
u nd eI|X|rs Such fornulatlons may

P"Z@isgnﬁo(géegaég’ ?ﬁ@ers in soft or hard capsul es (nade,

for 35 exanple, fromgelatin or
r thl cellulose) and typically conprise a

Ové\tkémﬁ@ﬂlgf ¥pl e, water, ethanol, polyethyl ene

gl ycol, propyl ene glycol, nethylcellulose, or a

sui tabl e oil, and one or nore enul sifying agents

The)Bolymangh Feomsadshe gvegtion Brap be aooTBistered osally Oral
Ry AP ROoRe St St S Bag By o e

gestrmtestingl teat ar&lmt’ftﬂlccaThmgBal ymsuplindta aenfistration by which
i nvention may al sq be used di ssol vi ng, fast-

in f
th@lqﬂmﬂ%mﬁ@ T@Gé%{@%d sHeAE @Itﬁ(ﬁ‘yé@m MR B cr i bed i n
Expert Opinion in 10 Therapeutic Patents, 11 (6),
981-986, by Liang and Chen (2001).
Formulations suitable for oral administration include solid, semi-solid and liquid

systems such as tablets; soft or hard capsules containing multi- or nano-
particulates, liquids, or bowders; lozenges (including liquid-filled); chews; gels;
fast dispersing dosage forms; films; ovules; sprays; and buccal/mucoadhesive

patches.

Liquid formulations include suspensions, solutions, syrups and elixirs. Such
formulations may be employed as fillers in soft or hard capsules (made, for
example, from gelatin or hydroxypropylmethylcellulose) and typically comprise a
carrier, for example, water, ethanol, polyethylene glycol, propylene glycol,

methylcellulose, or a suitable oil, and one or more emulsifying agents and/or
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For tabl et dosage fornms, depending on dose, the drug

may make up from1l weight %to 80 weight % of the
wdasmgesXerm nore typically from5 wei ght % t 8CBMB2006/000754

wei ght % of the dosage form¢4 In addition to the drug,

tabl ets generally contain a 15 disintegrant. Exanples

suepefdingigenantiguid iendatioainay Aéabebrapared Hi e

sodi um car boxynet hyl cellul ose, cal ci um car boxynet hyl
regengtiviieneof 2 soliddenexamele, fropuRsachet ospovi done,

pol yvi nyl pyrrolidone, methyl cellul ose,

m crocrystalline cellulose, |ower alkyl-substituted
THeyBolyxyarph Bormeedf lthe orventist ma}halsprbygmeﬁ infaskedissolving, fast-

starch_and sodi al gi pate General
digintagrating dasagq qrméoﬁ%ﬁﬁ. dhpse HesCrRedn gmerb/gpm%m
Tl‘t/%éﬂ&txtlc/ Paférng qr@(@%ygéf -088 509"@1519\9 nqrﬂjeﬁgzm )ght % of

dosage form' Bi nders are gere d to inpart
cohesi ve qual ities to a tablet fornulation. Suitable
s,_include mcrocréstalllne cell ul ose,

Fal 1AGRE Bo5Age Mt RRSGYS IR Aot 1REHHERT md fbirdim ¢

wesxgms% MO’Wei‘QHt 0 'of He dofRye RRY mcﬂbltybuéﬁﬂ/ BOASWeight % to 60
droxg Lal cel lul ose and hydr ox

weighhid ekl e faum| latasidifign to e fb'@n&%i&is gengelly sontain a

S R SRRl BBl S5 SRR, Socum
cegboxyrrethyboeslhildss, calcium rcachosginadthyineeliafdsey brasearméluseh

and di basi c, cal ci yum hos hate di h 30 Tabl ets
SQEiYMaPEASPEKIIPBRPIYVIRY p&@o%mé@fﬁh% gyerocyystalline

ce?lﬁgﬁel iﬁ%\éﬁkﬁ u@gﬁggtgﬁésﬂ' Wd‘rjoﬁ(%@g? geelﬁigé]éf %fap@ﬁ epr%\ﬁelatlnlsed
stproé\smd sodiunt algimade tGermeratiyihe disiptegoarprwi eofmpoisedram 1

wwng oitoes Seigntdh Geterabrs MO 36 1680 TR it the

ddstifesformTabl et s al so general |y contain |ubricants such
as magnesi um stearate, calcium stearate, zinc
stearate, sodiumstearyl fumarate, and m xtures of

S TR
Sgiestss ainders mmmd@mucfroonys&lmfe cetkilghe, éidtin, §0gae gblyethylene

f bly f 0. %to 3 ht % of th
gl%\ﬁl g%t%raé %&@%@ g,lpr@g p@y%lagl@mr\é\ﬁé%@ l!pd]%éj)ela’unlged starch,

{ ]
hygiri‘gié mg?ﬁllﬂlglog% Wﬁ@?&%}g}s’r F I‘ér?iggH Ilﬁiib%'é ?abletsl; [anray also
cardainediblents tsaich aspactosamonoBpdsate, uij)ray-dumi aimahyjj@ate
ar‘{i%}o‘%gbs gon}:i?he like), mannitol, xylitol, dextrose, sucrose, sorbitol,

microcrystalline cellulose, starch and dibasic calcium phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium
lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide and talc.
When present, surface active agents may comprise from 0.2 weight % to 5
weigjht % of the tablet, and glidants may comprise from 0.2 weight % to 1
weight % of the tablet.

Tablets also generally contain lubricants such as magnesium stearate, calcium

stearate, zinc stearate, sodium stearyl fumarate, and mixtures of magnesium
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about 90 wei ght % binder, fromabout 0 weight %to
about 85 weight %diluent, fromabout 2 weight %to
wahoost093@s wei ght % di si ntegrant, and from abouPCOIRH06/000754
wei ght % to about 10 wei ghti5% | ubri cant. 15 Tabl et
bl ends may be conpressed directly or by roller to form
steapdieivth s&hlumtlauﬂvl Qmiplﬁat@r Lpbl‘lcbarﬂesgenbrdﬂly&mﬂﬁpﬂ‘wfrom 0 25
alternatively ranul at ed
weightealoe o V\tﬁlg*@x{or BEPé@faIBBf o Q éwv%ehtg Holo Trheight n/a|of the tablet.
formul ati on may conprise one or nore |layers and may
be coated or uncoated; it may even be encapsul at ed.
OfHer Possibte mgredients influtialkzingtoxidantd] culossads, iflavouring agents,
Phar maceuti cal Dosage Fornms; Tablets, Vol. 1, by H
PresEalHen B4R RIe ARG ATPNS: col Dekker, New Yor K,
1980). Consumable oral filns for human or veterinary
use are typically pliable water 25 sol uble or
Exgrnplary iadlietsigdomtainiup toidbaud 885gdrug fiesn ahdah! Gmf;aigm % to

=it et % bR sroth gBAFP AWRIShY % by B SRt o% ciuent,

from\etut QYWelghf P/J métstsumr@gm@@hwmausnrﬂe@naﬂd &nd flom about 0.25
sol vent unmectant, a plasticiser, a stabiliser or

weight % tq aboutal G, weighé % jubisant.yi ng agent and a sol vent.
Sone conponents of the fornulation may perform nore
t han one function. 30 The Pol ynor ph Forns of the

Tabietblends mmybbeowqiresses:bdwédﬂg orrbyi redlet tobfoem tAbIets Tablet
wat er - sol ybl e und t |cal r| ses from

blgaS ot PoMIGSeR Hiehgmmayaeriyely B Bt $vy Bh MR oranulated,
mefti R eg 0 o BxifGi & befére gblét’ﬂﬁgs‘?h&tﬁﬁél folﬁ?uﬁﬁat%ﬁ'rHQ;L Bomprise
conpolnds may conprise a greate roportion of

or® opoEireilaygrs tangi roay lbg cbq@teaboelne@tadl ijimayeeEn baencapsulated.
solutes. Alternatively, the Polynorph Forns of the
invention nay be in the formof nultiparticulate

T%W@ul%#@ﬂﬁtﬁ&@Zéalsegéécﬁﬁ'ﬂ@ﬁé@w&mcall@o%d@Eorms Tablets,

filmformng polynmer may be selected from natural

Vebily bub ﬂaeb%rayan W@LeLa@mar@.{Mgml thakker, Hyew d@si.| 589

~and is typically present in the range 0.01 to 99

wei ght % nore typically in the range 30 to 80 wei ght
C%lsﬁihlabre eas filnhs forihugredoevdterinayl usmamtyprcabty pbatils water-

orants, fl a ur i ngd 10 fJ avour, .enhance
solHaleaih etersyieliahiei oy i Sesage-iong Wieh i 1 BiRicly dissolving
oﬁ&%%édhéé?ve 593%%]&&"%&6?&)% Q‘Pd?)(rlné) ph BIRH il 88¢ctdance with
ki ng agents, anti-foani ng agen surfactants and
theaﬁt/@atlmslal filon- @gmmgspolymer a binder, a solvent, a humectant, a
plasticiser, a stabiliser or emulsifier, a viscosity-modifying agent and a solvent.

Some components of the formulation may perform more than one function.

The Polymorph Forms of the invention may be water-soluble or insoluble. A
water-soluble compound typically comprises from 1 weight % to 80 weight %,
more typically from 20 weight % to 50 weight %, of the solutes. Less soluble
compounds may comprise a greater proportion of the composition, typically up to
88 weight % of the solutes. Alternatively, the Polymorph Forms of the invention

may be in the form of multiparticulate beads.
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Films in accordance with the invention are typically

prepared by evaporative 15 drying of thin aqueous
woibwswoswat ed ont o a peel abl e backi ng support BCTHBIE/000754

This may be done in a drying oven or tunnel, typically

a conbi ned coater dryer, or by freeze-drying or

TheAmRHBRthg S8V inér hedy bk akicetsd from mitatal panjsacshagddsyproteins,
may be fornulated to be imediate 20 and/or nodified

orisynthetie hyRmaollpislg ansl isdyricalbr pigsant Bribeiraga 1 to 99

welfhr e Bora RIS PR3 o 3030 pORIRNE 1.0 ot case

formul ati ons for the purposes of the invention are
described in US Patent No. .6, 106,864, Details of ot heJ
Other pastiale igiegiants nglude ABloydents RAlpragismfigrowings AN

PR A ARRIEE NSRS M o0 . o
solvehds (ibglutiiegrailsitemallienB) dLlkingragents canii-fasmeiwgragegisn

t chieve cqntrol l.ed rel ease is described in WO
susigelans AN 1gSIBAPRRIFERACSRISV NI STRATI ON The Pol ynor ph
Forms of the invention may al so be adm ni stered

directly into the blood stream into nuscle, or into
Filans Inmeaondancs: wilh thesinveatioe afie ipicalyprepaieshRiegyaporative

adm ni,.strafi [Maley ' Ve [ '
s RbieBle s R LONBE P RrIe SRR bt or paper
Thishigusetbhalin aidtyingsdvenrsl tunhell typigalipisatombined coater dryer, or
i ntramuscul ar, intrasynovial and subcutaneous.
bySiipezerfe/ingbOf ¥R&UUBNTpar ent eral  admi ni strati on
i ncl ude needl e (including mcroneedle) injectors,
needl e-free injectors and infusion techniques. WO
S200 66198216 SHOT b B2RDBInEDETIEN Mmdybe forRaulateddiodie immediate

andif BoAod teloen MOl B BTt Bnt ot e e

sUdehihed , palsededontfoneal aaRjehed BAd prédtantthedi feldhdet 0 9),
but, for sone applications, they nmay be nore suitably
formulated as a sterile non-aqueous solution or as a

L (o] ¥ u i N i ti i . .
SO 1084 B R ERIb PEO oA M Buepton re
dddigibpt e ASPatwnt Ofo. Bt @8)B64 aDeffalls i bitsr@uitabledelease
sterile conditions, for exanple, by |yophilisation, .
teghyolpgiagiSuFhins hish serow Hisae W@a@%{ gctlg and coated particles

alfén%ﬁgéfbgllr'lp i.ir‘F ?garﬁ\%gmi&ﬂ §2chRb bl THMiné 2F(BPSe 18 Kby Verna et

al (2001). The use of chewing gum to achieve controlled release is described in
WO 00/35298.

PARENTERAL ADMINISTRATION

The Polymorph Forms of the invention may also be administered directly into the
blood stream, into muscle, or into an internal organ. Suitable means for
parenteral administration include intravenous, intraarterial, intraperitoneal,
intrathecal, intraventricular, intraurethral, intrasternal, intracranial, intramuscular,
intrasynovial and subcutaneous. Suitable devices for parenteral administration
include needle (including microneedle) injectors, needle-free injectors and

infusion techniques.
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Fornmul ati ons for parenteral adm nistration may be

formul ated to be imedi ate and/or nodified rel ease.
woOhdicfoweds r el ease formul ati ons include del ayedPCT/IB2006/000754

sust ai ned-, pul sed-, contrdll ed-, targeted and

programed rel ease. Thus the Pol ynorph Forns of the

invention may be fornulated as a suspensi on or as a 20

solid, sem-solid, or thixotropic liguidf

Pajgpiatrkiormiadana ara ivnicallyanuseugsobit nﬁrwiwfam@' contain
Wﬁﬁt’s%cﬁ SEhts Qérbtoﬂﬁd%gé%:éﬁgcngggﬁgg%& Efnéﬁ@é@atﬂ{/ to a pH

formulat1 ohs i nc
ofsfmm 3sto|9 disuta fod wnwapphccat@nspmwrmay bg mkbr@gsmta@dief@rmulated

Iactlc co oI|c Cras
a8 St DA ARHPRE SPRPIARL 257 11D FRbIDRS HAERAT GPTikRgtion
w?l*i‘&%?ﬁth@% VBhicl@lsien g ﬁgﬁfbnbﬁb@éﬁ%éé)ﬂh@' ly,
intra)dernmal Iy, or transdermally to the skin or
mucosa. Typical formulations for this purpose include

T Risnali B S dinuterhlRlDuaRus VpPRE eI eFaions, for example,
b}f beﬁﬁbllsétli@rﬂ i@y FdaRily bepdedonplishipt aRiry stasgamrbsisarmaceutical

bres, bandages and m croenul sions. Liposones may
teshalsuaé V\(ﬁlé@OWfﬂ‘kpﬂhéﬁﬁ skblegliiRike acl ude al cohol ,
water, mneral oil, liquid petrolatum white
petrol atum gl yceri n, polyethylene glycol and
Fprmoydsdiensefog bacmiterdPadmlmstration meayhizan foemailategt tbde immediate

ted - l e, Ph 0),
atsbgr FBAias Telssh Niachfas I RRG A OBh Aot 85 2y B At
st SR dOTpul <RI CHntRMBUD I taFJeréd aﬂdlpm@éﬂaﬂﬁné@kéléaéy Pus the

ectr O oration, I ont OphOI‘ esl s, p onop oresl s,
Pekyrrmmpbﬂ:@ﬂns oéme inventiar suyebe formitafied- afSr@éumer@ﬁlorv\m as a

06/0952 200/ 00754 . . NI

sl SRV SR ot o PRP R for rg Bl AR A i el gpot
p@vﬁ:m@modﬁséa R¥RebeUSH the attip@icompotmahERsSmMPlds einsuder nal

I ont ophoretic patch. Formnul ati ons for topical

fosamiations inglude drig corted stenis Anssani- sRlids ARELuspensions
BB LR ARSI CRE R 56, iones

controll ed- targeted and progranmmed rel ease. The
wrﬁﬁ&é@e i nvention can al so be

T ' | J ally or by inhalation, typically
in the formof a dry powder (either alone, as a

m xture, for exa in adry blend with | actose, or

The P@Iymar@h\ Farmsoeid e lpmntloas\l reay fatgo & adsdmplesed tapieally,

al

B i I A e R
tHi g6 bﬁﬁtﬂu@@@b&l R§trogelE) Poticiiy, avlutions,aireamss, ointments,

(preferably an atom ser using el ectrohydrodynam cs to
dpgstmgjp,@mq\erp, deessings, foams, films, skin patches, waférs, implants,
sponges, fibres, bandages and microemulsions. Liposomes may also be used.
Typical carriers include alcohol, water, mineral oil, liquid petrolatum, white
petrolatum, glycerin, polyethylene glycol and propylene glycol. Penetration
enhancers may be incorporated - see, for example, J Pharm Sci, 88 (10), 955-

958, by Finnin and Morgan (October 1999).

Other means of topical administration include delivery by electroporation,

iontophoresis, phonophoresis, sonophoresis and microneedle or needle-free (e.g.
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mst), or nebuliser, with or without the use of a

sui tabl e propellant, such as 1,1,1,2-tetrafl uoroethane
wonrodb/095268 2, 3, 3, 3- hept af | uor opr opane, or as nag@i/iB2006/000754

drops. 20 For intranasal use, the powder nmay conprise

a bi oadhesi ve agent, for exanple, chitosan or

Pydd ™, r Bivjedtne Riiep Shjectien. %ﬁ@lnadmlmﬂmilorﬁpnay also be
atom zer, or nebuliser contains sol uti on or

achinyesiasing agrateh, %‘Wr?ér%Ha%@'@ﬁnﬁh'O@m}%‘aﬁ%EaWt h the
i nvention 25 conprising, for exanple, ethanol, aqueous
ethanol, or a suitable alternative agent for

Fatirapaticristor tdpuxtal Paumusns’rrgtlom maxbe fmjmlgatedlte@eermmwlh’@ and/or

magified seleAss. Mngtieddeleass ommiiatives Hele Geya-y sudaingd-
puided- Obbﬂ%l%ﬂt't%oie%ﬁanag)rgétﬂmge rBR@skn @ dry powder

or slspension ati rug product is
m cronised to a S|ze suitable for delivery by

' at t ypi th 5

Tt PR RerbB SR e ieBn <ab %8P et histared RufarTEdaly or
ySMﬁElaﬁll%nsﬁi'pic@llw"ﬁhéﬂolrh' ot diy pbwldé}e(@lthéﬂ alBhk| 4818 mixture, for
supercritical processing to form nanopartjcles,

exangple pines S0t klend wildaciose: anas ermixgdapnngyieny pagisle, for

ng@pr by *F}BPE%'&@W?o%cyfars"rgﬂo%?i‘%{r'%ﬁcﬁﬂ'”@ from a dry

pc]gﬁdérr ||hk.’ialeg, d0din He®sohspayi fr’thﬁIaEpreeBum:’].:EdJalﬁqcﬁdtaMr ptuplpbspray,
ornmul at e t contajn a e 0 the c ou
atoRUSHTBEATETARY 28 AISas BB OBAL XIS Tse &) BYHBLs A fine
mPST 5%89@4&9%@@ fv\{h@oﬁt &@&5%&&9&1@ é%pé‘ﬂe@ﬁ Yy sk

or rance no -l"'euci ne, mannitol,
1 0;1 ﬂﬂghnafshiomemeamﬂﬂ 1'218 3 &mptaélumagprbpamrqrcaa)m@airdmps
t he  nonohydrate,

FotiplraRaseufer e AeudTanaY SeBuRe PRARaS age T for example,

cHilodansst cybRdergid, sorbitol, xylitol, fructose, sucrose
and trehal ose. 10 A sui tabl e solution fornul ati on for

use in an at om ser using el ectrohydrodynani cs

T BReTiBe FORET <t R, SRR fbpféizgﬁlot’fﬁae??g%@fa@no%ngf
sclatioiabr smmmm?ommphrmumcmmuh the invention
t ypi cal forrrulaﬁlon rlseaPoI

CQBBESAENOE SHATRIG, Rhand aRHS P cthrBpy P ﬁéugﬁk?@o@'{gmaﬂve agent
fo&ﬁ?ggelrﬁnp’aécﬂ%m ?%‘Péxtéﬁﬂm@%@é@b“d?'tﬁ’é béfve, a progellant(s) as

r nat vent's be used i nstea
sqclvemyarehan gbticndl sunactame, $jojcas sorbaau trigletige Olej¢ aoid, or an
ol . S |tabl e flavours, such as nenthol and
i@%‘?ﬂ? or sweeteners, such as

Prior to use in a dry powder or suspension formulation, the drug product is
micronised to a size suitable for delivery by inhalation (typically less than 5
micrbns). This may be achieved by any appropriate comminuting method, such
as spiral jet milling, fluid bed jet milling, supercritical fluid processing to form

nanoparticles, high pressure homogenisation, or spray drying.

Capsules (made, for example, from gelatin or hydroxypropylmethylbellulose),
blisters and cartridges for use in an inhaler or insufflator may be formulated to

contain a powder mix of the compound of the invention, a suitable powder base
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saccharin or saccharin sodium may be added to those
formul ati ons of the 20 invention intended for

woOnhwloeses nt r anasal admi ni stration. Fornul at i oR6T/AiB2006/000754
i nhal ed/i ntranasal adm ni sti®ation may be fornulated to
be inmmedi ate and/or nodified rel ease using, for

suBk aBNAGosEGr Atarbh dintli £PelfGintate mbdlfienisath asS-IeutMe;dﬁanmtol
del ayed-, sustained ul sed-, controlled-, targ

or SMUIESIWN Sigaraird heela@&é may,be pahygeisAr ig e Efam:le the

I
PR BRte BEDT B op) RnGE AR S iplehi FefidE 3flran,
gldétbsb$mallto@ep§d5|®ﬁ0b&ymbt, fructuse, suo@stiarml tmtmlbsml cally
arranged to administer a netered dose or "puff”
containing 30 from1 fag to 20 ng of the conpound of
A A8 SRS RYBIh I i vt Bt
to preducg @ find osist ma,y qomtan deouma g to é?@rmt] of theccaapand of the

IR IOR REF RO IB s BONelH GRS Teb ey fram TIdRTogK!: A

tyﬁeal fB?maFé‘l"bﬂ'rﬁé)? E:Sﬁ'1ph§é faqbbwrr@rrpw #Fokmah latcordadte with the
exanple, in the formof a sUppository, pessa

ineandion. pertenaglycel stetilawateragthanehand sopjuss p%/l@rlyle Alternative

s which BRI Sedb BBt BRaTPHs s S5 ogero and

pdhpstAykab| |for rectal/vaginal admnistration may be
formul ated to be i mediate and/or nodified rel ease.
Modi fied rel ease formul ations include del ayed-,
Sfe&Bfers, such
Slﬁ%@hg@ ; Bitap 88 merfiRl it leflmentif¥) A6 Sfedtilers, quch as
sdachamm op Isaédnam sdditime mawien added hathasedormulations of the

nfeRiuRRse s s aner o S  on o 0

solution in. isotonic, pH adjusted, sterile saline.
QG her fornul ations sui tabl e for o_cul ar and 15 aur al
Fertinlatiens tor inhaled/intemassl mrnmlﬁtéatw@emgy bei fetragdlaiashisl ke

nﬁ‘ﬁ%&’ig %@@&ggﬁ%ﬁ%&f elee_rc‘ %ﬁgofﬁg%kbﬁ]%@)a@ﬂ M]pdlfled release

fokmom@nsmu@@dblageuqtsasmnwspmsbar contolied-, targetedsand
ni osonmes or |iposones. A polyner . such as

progrBRed elas®: pol yacrylic acid, pol yvinyl al cohol ,
hyal uroni c acid, a cellulosic polyner, for exanple,
hydroxypropylnethylcelIulose 20 hyd roxyethylcel | u

Inl the&aserof ratey byivdeeirhalers endaerasdlet teoinslageainitiadeteymined by

mean¥ %‘Fa valve which delivers a metered amount. Units in accordance with the
invention are typically arranged to administer a metered dose or “puff” containing
from 1 pg to 20 mg of the compound of formula 1. The overall daily dose will
typically be in the range 1 pg to 100 mg which may be administered in a single

dose or, more usually, as divided doses throughout the day.

RECTAL/INTRAVAGINAL ADMINISTRATION

The Polymorph Forms of the invention may be administered rectally or vaginally,

for example, in the form of a suppository, pessary, or enema. Cocoa butter is a

traditional suppository base, but various alternatives may be used as appropriate.



10

15

20

25

30

35

exanpl e, gelan gum may be incorporated together with

a preservative, such as benzal koni um chl oride. Such
woanwwvsaes ons nmay al so be delivered by i ont ophBCEIB®06/000754

Formul ati ons for ocul ar/aur2dl adm nistration may be

fornul ated to be i mediate 25 and/or nodified rel ease.

Modi fied rel ease formul ati ons incl ude delayed-,

sust ai ned-, pul sed-, controll ed-

Foyridationedar regtalisginal grinpirisiratioRon: qﬁ%@:rg@jlm%@ to be immediate
argcg%@pgm%d RRldMEeOMd lﬁ‘r&} en%[%{el feﬂnmoﬁg i psggwat h

nmacronol ec es, such as cyclodextrin
susidinsdH, palsed- deoritradiety, dargelesd aond poograpuhgae réighsae
gl ycol -contai ning polynmers, in order to inprove their
solubility, dissolution rate, taste-masking,

oé? gg\{:ﬂqulﬁghd‘ﬂ hgng%gg&wqﬁb@pu lity for use in any of the
adm ni stration. 35

Drug cycl odextri n conpl exes, for exanple, are found to

TS RS Ph AR e Ve PR R QTR %h arecty o he

YOO d4YC kbt in Qﬁ@%rﬂ%@ﬁd@ﬁ e Mreshisés sBBpension or solution in.
alternative to direct co exation with the drug

iso0®), @bbaéjgsm‘rﬂm@@ehmmm farmulatians w@b&j@(muwr and
atﬂ%}/agﬁldﬁgﬁﬂ o%sln?fud%%h{rﬁ%{t% @aser'baﬁ% a'dagléa n(?%%.f%/bsggl%%ble gel

carfrer, |UER
sparigeshesimgen aaslemrabledegmm{)le teet asilicoméd) implants, wafers, lenses

cl odextri , exampl es of which may,.be found in
allhParIGHID BENE B R SYSIREIS, Stk AS AN0SqIRes AHioAsomes:A polymer

S%@ ?%6%@%% liRREd PQ %am pHRViIaIEEn SN géﬁuw}ﬂé BeRN a

esira i'ster ‘a conbi nati on of

ceiudaifepolgnmufmiexanfpie, hycaioppeopylmethheelpiegsose of

treati a,particul a se or diti

g ERv PRSI 85 StneinE oS figE, O aifitdnshiacghalide pgiymer, for
eXBthleP haramefifH! m@gl belﬁcémé’t%dttbg’élﬁer it eﬁpﬁdseﬂfmlv@f such as
whi ch contal ns a Formin accordance wth
bem&alkqm@rntqmcrfrldmaﬁuc&bf@v@tila@ﬁﬂs ynayealse s drlyered byéontophoresis.
formof a kit suitable for coadm nistration of the

conpositions. Thus the kit of the invention conprises
Fomnulatiomofor csefarairal gdrainisicatiohimay be 20rmeulateabiot beoimsmediate

oD RIS Telgase MHEAIF ERIBROn oTFURBRrac e delayec
sastRikal jiursécfﬁ dﬁ\'rélgaot ﬂa?g&@&%%rb%%ﬁmeﬂ%fba%%. a

contai n or divided foil packet. An
exanpl e of such a kit isthe famliar blister pack

Oﬁ_&_ﬂqf—r‘r}__rcﬁﬂ&_@é@i ng of tablets, capsules and the

The Polymorph Forms of the invention may be combined with soluble
macromolecular entities, such as cyclodextrin and suitable derivatives thereof or
polyethylene glycol-containing polymers, in order to improve their solubility,
dissolution rate, taste-masking, bioavailability and/or stability for use in any of the

aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally useful for
most dosage forms and administration routes. Both inclusion and non-inclusion

complexes may be used. As an alternative to direct complexation with the drug,
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25 The kit of the invention is particularly suitable

for admnistering different dosage forns, for
wexespv26s or al and parenteral, for adm ni steri RGTAB®O6/000754

separate conpositions at dilfferent dosage intervals,

or for titrating the separate conpositions against

th® Bfcl8dektig imayBe a8t Hs APaRkili@geriditives ikl &s h)wrﬂ@d ldjluent or
conpri ses directions for adm nistration and rra

soptbdisete Magt cammenly eged dor thege purrRasesaara alphes,

T, LGk B e
Applipaitsid Mos. rWUnsmange W0 9a¥N2A51 83ADW@ 9855i4d. ng, of

course, on the node of adm nistration. For exanpl e,
oral admnistration may require a total daily dose of

Kﬁ-rgmﬁA@Sto 3000 ng, while an intravenous dose may

re fromO0.1 ng to 300 ny. The total-daily
dose may be WD 2006/ 095268 PCT/IBZOO6/ 000754 22 5

o 5L 7 s s o a8 A oBhpouncs,

fot éﬁérﬁﬁl’e f(ﬂriﬁé pGH'p/c%ré JS‘IQP@étW}g fpﬁﬁi%m%ﬁ"d{séd%@ Sradomlditibd, littls
dose is in th range 0O These dosages

withie theseapeoof the meeerﬁgevendmﬂhghw@@t Mess Phgmaceitiosl

oGl 2, e Ko BB Yt s
WIfrﬁiH&nﬁéﬁt&jrd endyhtonverigely Belcbmbmeldnﬁ ané foramndf & it swtable for

der| For the avoi dance of doubt, references herein
C%@'”’"ﬂ'ﬁéﬁ’t‘%ﬁf the GRIMPERLIPRS -er ences to curati ve,

pal liative and prophylactic treatnment. 15 The

Pol ynmor ph Fornms of the present invention may al so
Thayst therlatl dfyth® envenitibn mednprisiestiwarmtrhere separatcphargiacsutioal

oo Bh Rt PyS Rt HNh EoABn T OWRPIHTLGPP i apggrdance
withthed |h9§ﬁﬁ'@ﬂtan@lf mBQhé‘fon@parﬁéﬁﬂﬂé'taﬂnlnp%lc?@bm%ﬂbns such as

For ms of present invention i ned above

2 GonBmetHNS T o5 dIHBd FlbDaTHET. A guampiapt Sy kit is the

faﬁ’glfagﬁiéﬁe %{Jrag&u%ggﬁbgﬁeﬁ%:kgg é’fbgonQSIe?g c%gﬁleggaﬁ{b‘ tﬁe like.

heroi n, hydronorphone, oxynorphone, | evor phanol
| eval | or phan, et hadgne, neper.i dine, fenta

The kikphthe inyentigyisi n@lcdaﬂyawmaé@rr@mwa}%@&ﬁigferem dosage
fom’lgri‘dﬁ: L) E’a‘? RIr QPR pA ‘Ferap% rﬁﬁ‘i’stgﬁn@%%eﬁ@éﬁ&ate ‘

oxone, trexone predorp I ne anol
compositions at different dosage intervals, or for titrating the separate
compositions against one another. To assist compliance, the kit typically
comprises directions for administration and may be provided with a so-called

memory aid.
DOSAGE

For administration to human patients, the total daily dose of the the Polymorph
Forms of the invention is fypically in the range 0.1 mg to 3000 mg depending, of
course, on the mode of administration. For example, oral administration may
requirg a total daily dose of from 1 mg to 3000 mg, while an intravenous dose

may only require from 0.1 mg to 300 mg. The fotal-daily dose may be
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nal buphi ne or pentazocine; a nonsteroidal
antiinflamatory drug (NSAID), e.g. aspirin,
wdizedegbseac, di flusinal, etodolac, fenbufen, PCT/IB2006/000754
fenoprofen, flufenisal, fluwbiprofen, ibuprofen, 30
i ndomet haci n, ketoprofen, ketorolac, mneclofenamc
adMfinfster@fin a6 oRdiviledBbsbs Sfdrmaya Bttt shiyasiciaeeidaretion, fall
ni mesul i de, nitroflurbiprofen, alsalazine, oxaprozin,

oyieidayal e Bipise range giveadiareisui Prafarably e tokalidailn gese is in the
rahg%ra\?{b{‘qﬁrf)&pgﬁpi rac; a barbiturate sedative, e.g.
a It al’, apro

bar barbital, butabarbital, 35
but abi tal, nephobarbital, metharbital, methohexital,
pent obar bi t.al , henobartital, secobarbital, tal but

ThaseHRAagesAre bgs g@ﬁ\tad] avei@asdubnad sigiget having a welgﬁ{ of about
6@&%@%@%&5%&5@"@6%%Bé%@l@ﬁf@é@ﬁn VddsFor subjects

action, chi ordi azepoxi de, cl orazepate,

whih sz epight fallsuwwuigidpdhis rangezeydmas intante pac the efdertpam
Fg?{éppfﬂg{lo? %lé:-% idﬁﬁgh E%@?%ﬂ?%gﬁér%hﬁaﬁ%nﬁ]ﬂﬂgnﬁ ?ﬁjc 6&&’ Feferences to
c&éﬂ@tﬂ%@tiﬂéan@mr@bﬁ?ﬁ&ﬁéﬁfghﬁﬁerﬁ[ chlorcyclizine; 10

a sedative such as glutethimde, neprobanmate,

nmet haqual one or dichl orai phenazone; a skel etal

muscl e rel axant, e.g. bacl of en, cari soprodol,

chl orzoxazone, cycl obenzaprine, nethocarbanol or

Ties PlalyenaghnEormsof idpresent piventian tnagyo alsst optionglly be combined
dext r onet horg]aan gé_+)-3-h droxy- N- é{? met hyl nor phi nan?
with anaheePagaPAcRoaERy 'HanC%frpm?y -’hQBr"&%}-"N—O or mofe other
. n .
p@%o@%@% ?ﬁ?geqﬁ?%ﬂﬁ%l Q?rﬁ_@ﬂ‘lhh{)%r the treatment of pain. For
eXgrhplep tun Bobyrmgrioh-Porpigpef theadpreseat bweptior, agidéfined above, may

o7 GeRINEE6H SRR Shdbe Ly, B Bl Combination wit

on®Bt FrivF8 agentesAaasa idner perzinfotel including an 20
NR2B ant agoni st, e.g. ifenprodil, traxoprodil or

(-)-(R)-6-{2-[4-(3-

o 5! 1 B RGP ehadeBit SR g Do B g Brbr RO Shljadronone.
e. 9. ledonaeol,n leviaHoRHaps | metbhdond]i neapedidind, adémanyl, cocaine,
dexnet at om di ne, nodafinil, or ‘

4- anfereine.7- dinYBfasegeing, ( 5oHspHaRe- pydrocodone,  propoxyphene,

fg'yf g?&@’{lﬁfgg%érpaﬁ%@hﬁié, HAISBHY, MaRRMINBO bupreHokpimné 2b@biphanol,

nalbuphine or pen’tazocine;

. a nonsteroidal antiinflammatory drug (NSAID), e.g. aspirin, diclofenac,
diflusinal, etodolac, fenbufen, fenoprofen, flufenisal, flurbiprofen, ibuprofen,
indomethacin, ketoprofen, ketorolac, meclofenamic acid, mefenamic acid,
meloxicam, nabumetone, naproxen, nimesulide, nitroflurbiprofen,
olsalazine, oxaprozin, phenylbutazone, piroxicam, sulfasalazine, sulindac,
tolmetin or zomepirac;

. a barbiturate sedative, e.g. amobarbital, aprobarbital, butabarbital,
butabital, mephobarbital, metharbital, methohexital, pentobarbital,

phenobartital, secobarbital, taloutal, theamylal or thiopental;
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a tricyclic antidepressant, e.g. desipram ne,
impramne, amtriptyline or nortriptyline; an

wanbvicmosssll sant, e.g. carbamazepi ne, | anotri gi RET/IB2006/000754

topiratmate or val proate; 230 a tachykinin (NK)
antagonist, particularly an NK-3, NK-2 or NK-1

ant ég%ﬁéodlz?zéibme( AR - 4- [sddatibeé s ko, Wgongtibidiazepoxide,

benz
t et pﬁngae@ate, thZEpaanlpmzwaHyll@W@ﬁpam PMapapamdiamzgPam or

7 ht hyri di ne- 6- 13- di TAK- 637) ,
| RIS 2 (1R 1135 one | )

bi s @&y 11 UQﬁl@@Bhfﬁ" h@shﬁgy la] elcbiaive 3athor, wog.opdistherihydfamine,
-nmor phol I nyl ] -met h
1, 2pyrileyaing, meeltlazmpr rhipgrhenigneing Pk chBIgyclizine;

3P - beHte, R, 4 AR, Msekamaise, msthasiaipne or
- 2- qaeemiphaeidonene (2S, 3S); WD 2006/ 095268

PCT/ 1 B2006/ 000754 24 5 a nuscarini c antagoni st, e.g
oxyButskelatal milscler selanant, [ﬁ@plb\i@lq e, carigprypdat, 'chlorzoxazone,

" pr 0P benRbtnE R Doa g (3P frergBiar = 70 ="

cel %ﬁ'PNMDAfr@éétﬁ@P(alﬁlag@ﬁiSE@gl dextroraéteqshend((+)-3-hydroxy-N-
deracoxi b, etoricoxib, or lumracoxib; a coal-tar

ana|rgemy&nomh"wr)tqrdtmraetabahts&%mphaqwa Sntashrexepti ¢
suct}n gﬂﬁB@ﬁ'ﬁﬁ%ﬂbkfetgm&é %Q%ﬁhﬂé‘ dp)?‘?cl)IBQl? ihbA% quinine, cis-4-

per phe azine,
tri f(bhopphcammethyf)#ﬂspbendmlenarbowlm:)aaqdl bedlmalﬁ‘dxﬁfzaé

ar - ARl AR pRHob T r BARCET AP POfer | done,

per Q?é%tfo‘?ﬁé”chorﬁ &%blrgﬁn’at@ Qfe‘?ﬁhié&an@'ofr %@wm%| mcludlng an
asenapi ne, |urasi done, am sulpride, 15 bal ag r{l2 one,

pal i NBBBeantaQOmletales@r ifenprodirteaxamrodit orond -[4-(3-

recdpREpbAgh-aERY T e Ring B Bl OB EpliyeRe -

(e. gqum@mrnﬁfgzepl ne); a beta-adrenergic such as
propranol ol ; 20 a | ocal anaesthetic such as
mexi aretalplaa-adsengigici Gogt ép&azpssmc tarasulgsinarpiemdisen guanfacine,

2 SRR NGRS 950 PAEEHAGH I etnanc.
nar aéulf'cma&ﬁido-zloﬂ,m_4-tetﬁh&drcisoqumalt-z-lyptEﬂ(E pyridyl) quinazoline;
a tricyclic antidepressant, e.g. desipramine, imipramine, amitriptyline or
noririptyline;
an anticonvulsant, e.g. carbamazepine, lamotrigine, topiratmate or
valproate;
a tachykinin (NK) antagonist, particularly an NK-3, NK-2 or NK-1
antagonist, e.g. (ocR,QR)-7-[3,5-bis(trifluoromethyl)benzYI]-8,9,1 0,11-
tetrahydro-9-methyl-5-(4-methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7]-
naphthyridine-6-13-dione (TAK-637), 5-[(2R,3S)-2-[(1R)-1-[3,5~
bis(trifluoromethyl)phenyllethoxy-3-(4-fluorophenyl)-4-morpholinyl]-methyl]-
1,2-dihydro-3H-1,2,4-triazol-3-one  (MK-869), aprepitant, lanepitant,
dapjitant or  3-[[2-methoxy-5-(trifluoromethoxy)phenyl]-methylamino]-2-
phenylpiperidine (25,3S);
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a 5-HT2A receptor antagoni st such as
R( +) - al pha- (2, 3-di net hoxy-phenyl)-1 - 25
w2006bofd6810r ophenyl et hyl )] - 4- pi peri di nenet hanoPCT/1B2006/000754
(MDL-100907); a cholinergiz (nicotinic) analgesic,
such as ispronicline (TG 1734), (E)-N

o MEL rb}’hfufbcéﬁni%yér‘ltg 8&(!%9 @g%&?l@uﬂyﬁw a8 dinR) Braideine, tropsium
(R) - azetid y met hox 2-chl oropyri di ne

(Asmm)e @tanhmamm r@hfenapmmmw(arme Q! igrammium;
. I1n||;: DI bgix I%Q’,:Jgg\ects ive [n%nbl ol?oxg 95 Ie%%g(lby ‘rofecoxib, parecoxib,

sul pRfdydoxtIRIBrhEoxib MEbAYbXiS - At IaiARKEbxib; 6- di hydr o- 7H-p
yrazol o[ 4, 3- d]pyrimdin-7-one (sil denaf i 1),

. (6R d eadtytap pBalgesic, mpamuiaeparqcmmg
oL S SeET BTS) SUBISIN) IRk Ane ! idberido
t l""dlaﬁélffahéﬁazﬁel 2nidkiBa¥ire S rhéssidagingi ﬂﬂfu%bﬂazlneﬁﬁuphenazme,
ysuICﬂQZﬁgme)!r ;ﬂlmgaqines feperidong, pziprasidane, abakigrine, seftindole,

] [ 1 tri ZI n ard ' i . .
Skl Da0usbEeb T SPRIrhedin njpeeidanes, rpgrospione,

- raclopnde zoteplne bifeprunox, asenapine, lurasidone, amlsulpnde

azetidinyl)-2,6-di hydro- 7/H pyrazol o[ 4, 3-d]

r.m
oo, baapatdana walndue, SobETBRER o PetRN I TOYERecnertan,

25
progl\él|raX|§n®orsaarlzc1t3m3 et hyl - 2- (1-i sopropyl -3-azetidin

oyl ) -2, Ganiilbigdreeditor pygadsi 4. 3reHipferatoxih) no7 - amagonist (e.g.
5-[ 2- et hoxy- 5- (4- et hyl pi perazin-1 -
yIsu‘FW?P)’}?)H di n- 3- yI] 3-ethyl - 2- [ 2- net hoxyet hyl ] - 2

I di 7-
* 121 (DY Baicior G RN o pordflciytl m 61 - 7 one,
o[ (2S) 16t byidéglmtretshyh Bs mexHetme

pyrrolidin-1-y yrlmdln2y|msthy|)pyr|md|ne 10
°5 ca@EQﬂ&Wﬁtﬁé’Oli’ﬁ ch afpflexamethggone;

*d] py$ r5‘r)nﬁ%lL: rﬁg )9?) %Fg %i‘mﬁ@‘?ﬁ O%% cff%lﬁrly @ 5-HTrp agonist such

i N- 2ay E)ettipbah] sdmapiptaexdratiiptare solrhiripiands; rizasiptan;
al pha-2-delta |igand such as gab ntin, rquaba“i n,
°*3. n@ﬁhVT@d“ggggw,aﬁ\taqoplst suchas R(E)S -alpha-( methoxy-phenyl)-1-

3 | 15
ot 2Okl BB RRVERAL wplb Sheinentey B (A Fododr), 5
e aci da dhdfinbfgic Inieotimnio) anakebiel shelptaa;nlpoomchr[e (TC 1734), (E)-N-
s L T IR Cmunin, s
2S,
(R SRQ%&*%& %g&%gﬁ?ﬁﬂég’dwnﬂfn@ (AEET-5941 r nicotine;

e bi cy?ﬂarhﬁdé?lﬂ] hept - 6-yl Jaceti c aci d 3-(1-
am nonet h cl ohexyl m e

°1, 2, a7 A ,ng,lgléﬂorg_sgﬁ as@- {21¥thp§y% -tdgmethyl-1-piperazinyl-

E gtsr g@?h?@lﬁﬁaﬂé -h‘ﬁ?f}ﬂ'@ﬁ%%&llh BRIIRYdrBI Byrazolo[4,3-

3, 4- dipyeitriglin-Zpokedpitaendfi)); (i RaRxe36,7,12,12a-hexahydro-2-

(35 %@tﬁ)ﬁ%&}@,Hpﬂgﬁﬁwgn_e%ﬁo%bngrln_ll)-pyrazino[2',1 :6,1]-pyrido[3,4-
bJindole-1,4-dione (IC-351 or tadalafil), 2-[2-ethoxy-5-(4-ethyl-piperazin-1-
yl-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-
one (vardenafil), 5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-ethyl-3-
azetidinyl)-2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one, 5-(5-acetyl-2-
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octanoi c acid, (3S,5R)-3-am no-5-nethyl-nonanoic acid,
(3S,5R) - 3-am no- 5-nethyl -octanoic acid,

WO 2RABSBR) - 3- am no- 4, 5-di net hyl - hept anoi ¢ aci #CTABZ06/000754

(3R 4R 5R) - 3-am no- 4, 5- di meShyl - octanoi ¢ acid; 25 a
cannabl noi d; netabotropic glutamte subtype 1

I eCeRbPdxy- Sﬁayhaih)yl abagr2l@tisop@pyrseizendimyl) ) pidieiro-7 H-

|nh| bltor such as sertrallne sertraline metabolite

demeyrsacieldi3-dlnynanidin: (repet brid-cthnrb(dethylpiperazin-1-

R e

des a0l 64t fpyriativineB-onak 4 (8- ahﬁbrdi4lmém5<yluemyl)amlno] -2-

f f d
A Ardycher i YRRy ol R Ar A B VEIAN & Sy GeksH Goyrigicine-
nor @E&%%&éﬁﬁqé,@{fﬁié?ﬁﬂhf _bR&B-preppL @&ed.hwvom F-I‘Hyrazolo 4,3-

such” as mapro ramne, m rtaze In

oxapj]pymmldnes yl)eNe[Qa(mmnetthmmheltn ﬂejl)eth}é]ﬁ%er in, 35
buprogrl O)?P@ Br l;l on _.netabolite hydroxybupropri on,

nomi #"8RASK PRDIARe (Vival an(r)); especially a

sel egf | Qgﬁé’@a@élfé‘a'll fidl € %ﬁkeas' anl@éééﬁtlrﬁucbr@%balm 3-

reboxetine, in particular -reboXet i ne;
2ooemewmaa€mnm BZOO(SV(ﬂBQ'Bi%)@ -amhiro- me:lhyaublcyclo[s 2.0]hept-3-yl)-

323%{%&?@@4 3%§ %)aéggﬁéﬁwg{eﬁygﬁ: r{]\g hy\ hepfan%ycc haé’}é (3S,5R)-
Z%aﬁ{.,twe.lsvee r@ﬁ ﬁéFfé%m&ééi@ wsagap@,,ammoo@npémm S&anoic acid,

| cl om pram ne, dul oxet i ne,
m | n&S, @hﬁ-(smtbronhgnm)pr@jmean i (RG4S -4 3Hiuorekenzyl)-proline,

O TR S8R B St DRbRYERES tfifedte-MAdet Tatl,  a-1-

S [2arh(nbnhéfh lqgtctnﬂéxyaﬁemyi)emw b4]oxadiazol-5-one, C-[1-(1H-
4, 4- di oxo-L-cystein

S Zte[f@I‘J'rFrfnYh‘ib%thMD’rQYQIﬁh@@ Wrmeiylamins, hy| (38,45 karinomethyl-
(28 %@clllée I'?; cl%f W#oeglcheact:lehm(%s a5é:ll)-d;3-ag1 ??T]e_thyl -5-methyl-

R BSr)etaﬂalmamd ABS, 5R) -3-amino-5-methyl-nonanoic acid, (3S,5R)-3-amino-
Bg?[%ﬁ@%&%ﬁ%&'gfo l ) _SF’{JAEI%|5H)EH-an_ir?é-ﬁfg-glrnf?étﬁill-heptanoic acid
R, _333n<f|5 Cfl‘i‘hPPSﬁi Bya%%M & dl@neﬂlﬁll octanoic aCld

t hi azol yl' )’ bufyl ]t hi o] -4-'chl orobenzonitrile
(2S, dR}anﬂalmrmldo 4-[[ 2-chl oro- 5-

(Lo st byl ARhenvl LUl ol gL, %@L«ﬁ?@%ﬁgﬁ;gomst

oo 4] A5bAIP BB Y P, 8 sortlne, spicine metbol
1 - (Gemethiyissotralindyut fllibxdting, - 5northlhoxeﬁumwzo(rﬂuoxe1lirm desmethyl
I\I-[4r_n[e%eib(o?fite), fluvoxamine, paroxetine, citalopram, citalopram metabolite
desmethylcitalopram, escitalopram, d,l-fenfluramine, femoxetine, ifoxetine,
cyanodothiepin, litoxetine, dapoxetine, nefazodone, cericlamine and
trazodone;

a noradrenaline (norepinephrine) reuptake inhibitor, such és maprotiline,
lofepramine, mirtazepine, oxaprotiline, fezolamine, tomoxetine, mianserin,
buproprion, buproprion metabolite hydroxybuproprion, nomifensine and
viloxazine (Vivalan®), especially a selective noradrenaline reuptake

inhibitor such as reboxetine, in particular (S,S)-reboxetine;
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20

chl or obenzyl am no) et hyl ] phenyl ] t hi ophene- 2- car boxam di
waepoemws26guani di noet hyl di sul fide; an PCT/IB2006/000754

acetyl chol i nesterase inhi bi2or such as donepezil; a

| eukotri ene B4 antagonist; such as

o 1-(3 Wuﬁh%)‘étoﬂnﬂﬁ&%&l%ﬂahﬂehb’éﬂp?ﬁe inhibitor, such as venlafaxine,

chroman- 7-yl)-cycl opent anecar boxylic acid
0569@njafsxipe- ( 2 metabolite O- desmethylvenlafaxme clomipramine,

nox ety PsRY e Ristoro (e e BER ptaerzo siorgtingpeiipacipran

187Qnd ithiprdminexygenase i nhi bitor, such as zileuton,
6-[(3-fl uoro-5- [4 nmet hox e(@s
o 3, 4,3) Bdueibleanijrit oxideisypitase/INOP) it pushgy$-{2-i(Tne

hyl,
2. 5 e AR GRBe AP Revtng: 51216 minosthyramiolethyt:
( CV -4 Zfﬂl@ﬁﬂﬂ)oystemé C81[2Jl[(11 dhansethylphariodsthy2ahettsy-L-cysteine,
| i docai ne; - HT3 antagoni st, such as. ondansetron;

and @RdH r%anfu@@@rm@mwy Lieposindaminekb-heptanaic apids 2-
conti B3 Sk affifio B RS8Rk PSRyt f gt & chioro-s-
|C_i|i_ nqjygbdlnécjrbomtnle 2-[[(1R, 33) I3 arrr]nno -4-hydroxy-1-(5-

az . 5-cl.pyridin-1- enyl le am no,
o1 1 aleZRB Ry B S b e B R S A RS A IS PR Ro-5-
and @RI a@gheﬁggﬁ%q@-m.a&lalé&ﬁéﬁ&95268
PCT/ 1 B2006/ 00 4 ents, such as those liste

abov%r[[(fIa,laséﬁwrmrmaédnydrm%b@éhlazelwl)WBhpﬂﬁr(tUwromethyl)

of papkehRbeEnieoR T A mPRAH I dafi O o

art hmHZOWI)bﬁtyll]ﬁuo} Bthd”mbéhzalﬂtriM CN-I[%(S-lO l.
Essentially pure, cryst

N-[ (‘{*’ﬂOI[QJI?E(‘ZWEm'ﬂFP)BﬂWHpBﬁ%IItHBﬂphe@eﬁ’. -carboxamidine, or
| m d@}eﬂ{ﬁ ?gﬁw&@fédﬁ’ﬂ -1-yl ) phenyl ] et hyl } am no) car bonyl

zenesul’f onam de Pol ynor ph Forns A and B;
. | | &l ac mllrﬁ&“tetd@e iphibjter atichoas dbnepszht i al | y pur e,
cry stalllne {2-[4-(2- Ethyl- 46d|rre t hyl -
® Hi nadgqlg{tae@ 4p§nta@pﬁlsi gach as 1-(3-biphenyl- 4-ylmethyl -4-hydroxy-

yl)pa%mdg] ezglp'c}&gmg%ﬂ}%?éc%%klﬂnc“ m& fih.\/' CtAFﬂ'iéSB%), 5-[2-(2-

ul f onam and
phar Gadmxyethgl)- &WmdhmypthUfﬁE?g eheﬁamylwxyph@mw]-valeric

crystal,l 4- t hyl - 4, 6- di met hyl -
it vl AbND-4Ds7 Lt PR 1676
. a 5-lipoxygenase inhibitor, 'such as zileuton, 6-[(3-fluoro-5-[4-methoxy-
3,4,5,6-tetrahydro-2H-pyran-4-yli]) phenoxy-methyl]-1-methyl-2-quinolone
(ZD-2138), or 2,3,5-trimethyl-6-(3-pyridylmethyl),1,4-benzoquinone (CV-

6504);
. a sodium channel blocker, such as lidocaine;
. a 5-HT3 antagonist, such as ondansetron;

and the pharmaceutically acceptable salts and solvates thereof.

The present invention extends to a combination comprising N-[({2-[4-(2-Et'hyl-4,6-
dimethyl-1H-imidazo[4,5-c]pyridin-1 -yl)phenyllethyl}amino)carbonyl]-4-
methylbenzenesulfonamide Polymorph Form A or B and one or more therapeutic
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yl) phenyl ] et hyl } am no) car bonyl ] - 4- m et hyl
benzenesul f onam de Pol ynorph 20 Fornms A or B and one
wonromwsmwsephar maceut i cal |y accept abl e exci pi ent BCT/IBM06/000754
Essentially pure, crystallixie, N[ ({2-[4-(2-Ethyl
-4,6-dimethyl- 1 H

agéﬁisd az6h 4s3h63Ndtbd iaBole Yio) BiMGUAHeIURY lsé@é?at@bﬁ@édpmmbl use

- met hyl benzenesul f onam de Pol m)rph Forms A and
in mcufgava,spraphw@qm@amaﬂlatl\%tr@ﬁtmw mﬁélrbﬂnf@@r@ﬁtl%,l | y

os&%@ﬁhn‘f'sﬁ%ﬁ‘éuh%ﬂd Mo Gifi2- [ 4- (2- Ethyl -4, 6- di net hyl -

| m dazol 4, 5-c] pyri di n-1-yl ) phenyl ] et hyl } am no) car bony!l
-4- net hyl benzenesul f onam de Pol ynor ph Forns A or B
Thluﬁ’ theeinvaRlignmerayidesof  a nedi canent for the treatnent

d
o, BBt pAETBY sl o REAA-2 Eth-LE-dinBRITRH!
i nf Imnﬂaﬂo{@ﬁ clowidiodryljphienyBetbyl}aminojaadionylle-t hritis
RSB g oD e K AP O
’\h [ (F{rgcéé]sésszﬁl']fé’breﬁaﬁaﬂbﬂ@té@é'enﬁalIy pure, crystalline, N-[({2-[4-(2-

H i m dazo

1- y|Stpweﬁ@kc]mrﬁhlwlﬂdrlﬂmldpé@h%ﬁrﬁmypdm-ﬁn et hyl

pnas gt faBy i MuBlerBatie el ie8nt5ulindhiog Potymorer

an FuriR] A anddd:udi ng an human, in need of such
treat ment. EXAMPLES WD .2006/ 095268 PCT/ ty82006/ 00075
4. A pharnacewisehecrarasiier includipg esspaiialyRurgnerysta ine, N

%@%5 e E T E N NG e AT IR kv Py

ﬁ)ﬂhbwwﬁ(jl}amﬁrcbdﬂlﬁ%m -MEn&thyiERepesulfonamide Polymorph

et h Ofmstgé%{@eﬁaﬁlﬁ' tQF'%é’%‘W& prigs o5 nf&éﬁlyr?%%ﬁrc'plents
iy dradAifiallyg pie, MH}%tamn@/aNq({z 43@ Ethgfl m@smﬁiemylam at

roomtenper a?ur e for sol ution

was lmm[ﬂﬁa@]éwlfﬂm 1aylbprmmllﬁ§1yl}mna)@§rml Inttrs

di ssal ye

adddaetigiketEninnte sPmg it EifipS A 4hd 8ol BRe s

(16.,2.ea1<.;an?é}ﬁ mol ) and acetic acid (11.4 nL, 200

nmol and the nixture was irr iti naI

7Vdalke useef pasentialivgups. &vﬁa@a&%fé—@éﬁ%ﬁ Hgf«‘thy' -1H-

filt; it give

b dhﬁ&%gcg%%“gp%@ﬁ% YA EnyIRHYRARE RG]
methylbenzenesulfonamide Polymorph Forms A or B in the manufacture of
a medicament for the treatment of pain, inflammation, osteoarthritis or
rheumatoid arthritis;

VI. A method of treating pain, inflammation, osteoarthritis or rheumatoid
arthritis which includes administering an effective amount of essentially
pure, crystalline, N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-
1-yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide
Polymorph Forms A or B, or a pharmaceutically acceptable composition

thereof, to an animal, including an human, in need of such treatment.

EXAMPLES
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conmpound as yellow solids: 1 HNWR (DMSO-d6) b 12. 44
(1 H br.s), 6.06 (1 H s), 2.19 (3H s), 2.13 (3H,
WO R006205%BTEP 2. 2- Chl or o- 4, 6-di met hyl - 3- ni t r oppCiTaBIves/#00754
m xture of 4,6-dimethyl-3-m8tro-2(1 H)-pyridinone
(step 1, 10.0 g, 29.7 mol) in phosphorus oxychl oride
Thé?&fd@jngé%ﬁpléf@ﬂo} réfeferidel orilgd at 95 C for 3 h, then

C00 o 45°C. The excess anpbunt of phosphorus
_X_rMEhEQh de was rermved by 25 distillation under
The residue was cooled to
ot ed wi t h di chl or onet hane

MEﬂﬁYnPHENmeLﬂ_Man MIN QG ARBOMYL )AMINGI ETeNIGP HEMYL)-
3 ZN hydr ochl orﬁc acid (50 nL) was added dropwi se into

ani c |l ayer was separated, and

| 4 25 nL 2N
S!ﬁ?%ﬁ%?%ﬁg?@%ﬂ%%m@ éﬁl?ll%"l f’ﬂe((S)(; ) 2I'he

A mi%@nei of e’éﬁylng’ﬁteace'vam @oLeed, 60Y Bclqu:lg)andrrm%mem ygrexide (25%
undaer reauce ressure t ive Y
NH4 I ate e AR Heoaied SePpucemigraiie O iays.¢ripen the

3
S Y A g e ot o ey e

mlt)h afothe3foldtion wasrasided 2,4~ pentanedlone ( 3.1 g, 730 mmol), pyridine

GoShL il PR Y ARGy e

snFPealf&w awadalt@ﬁaw iday$. 5Fﬁ6|r@@hltlﬂ@pr@cﬂﬁltatbea\tad callect50 b&}
The reaction m xture was. cool ed

flltrﬁ,tlon %['idwdrl@,d)mﬁ‘ﬁl’ tastusRE tHRFRIR JO BivesdI- cha ) %f| Tb? ﬂ'ﬁ@

s P ét@MEéllﬁwébxdé 359%21&}5% 06 (1H, 9),
2 L PP . O e e 48 4 1oy 720 (5K, d.
J=8.4 Hz), 6.52 (1 H, s), 3.84 (2H t, J=6.4 Hz),

stefd Pehiots-aEhidelils rfrrdiils ) 242 (31 3).
A ﬁﬂitﬁré 684 ARty IEB-HitrE2 (1) -gRridiorei sy i 0101 gyt29rd tineol) in

hanol 10 To a stirred solution of .
pm)spho[t{mowcbiqf@tqq(@ﬁ mLn]§%3-mmol) was stirred at 95 °C for 3 h, then

L

di§tilfionyindef redudext presswesatsts 1G. eafhatresndumwmled tr wom

tefem?reaagugq b T - Gon Sietane 475 &0- wEih Bir 4 polution
w%o_e Ht&gfa@ gk 2NTH rﬁbhlbh@ta%l r‘ﬁv_ mtdoﬂie@ddr‘dﬁﬂ/%e into

uce pressure o afford é\m of the title
thecscqlmuumd He pmwlqblyebwas%patﬁed,lan %@D@llﬂy)ﬂ% hydrgghloric
ac(lé (4 x525 m?),GﬂN (aquebus Nao'i-l z@x%ﬂ’nL anaqu% (E'é)mL)?"ﬁQa organic

phase was dried (MgSQO,) and concentrated under reduced pressure to give 10.0

g (90%) of the title compound as white solids: "H-NMR (CDClz) 8 7.07 (1H, s),
2.56 (3H, s), 2.35 (3H, s).

STEP 3. 2-{4-[(4,6-Dimethyl-3-nitro-2-pyridinyl)amino]phenyl}ethanol
A mixture of 2-chloro-4,6-dimethyl-3-nitropyridine (step 2, 1.3 g, 7.0 mmol) and 4-

aminophenylethyl alcohol (1.4 g, 10.2 mmol) was placed in a sealed tube and
heated at 150 °C for 3 h. The reaction mixture was cooled and purified by flash

column chromatography on silica gel eluting with hexane/ethyl acetate (2:1) to
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(2H, t, J=6.4 Hz), 2.36 (3H s), 2.19 (3H, s). STEP 5.
2-[4-(2-Ethyl-5,7-di net hyl

WO 3bbeioasdazo[ 4, 5- b] pyri di n-3-yl ) phenyl | et hyl  BOT/IB2006/000754
propi onate To a stirred susy®ensi on of
2-{4-[(3-am no-4, 6-di net hyl - 2-

affofd |1)C8 gXéQbepm%%;gé%?wﬁ@% o@%ﬁ@@a&dsl B- IQMF%

F OpW Se pro
QSBI(HH,I@ES)(?%U(EB{ d1 0=8.4nHr), )7.20 (2H,E, Jaﬂ8d4i'|1¢,662((|Hps) 3.84

evvas heat ed at ref rature f
(2 Lel-oebbleh s (4. bt Ezﬁ&fgﬁeﬁa k2 B St er
(50 m) and extracted with ethyl acetate (100 nlL). The
organi c |l ayer was washed with 2N aqueous NaOH (50 ni)
SHER 4bPH{Ad(3-Btinb W, 6-dihethytPimuidinwisainolpRenuliethanel

TR SO sTen o3 Rk Bl ptipr2y o1y 0 000 4 ko)
py?tdﬁﬁlgﬁﬁﬂ'no]pﬁen»’lf&héné‘lz(latejﬁs 996}@2 5t6 nﬁhol) fh §t7\y( ab!atafe (15 mL)

wa]s:ad@edﬁg)% Ed@(‘(eﬂ-mgé) The, rgthrgywas‘;ﬁlrr ggrqogmterqperature for
6 64‘@% E@roggﬂlé}z@ggﬁem THE Baﬁadu’f%)cat&iyg‘ﬁwég Fembved by

filRatich 42d Wakkéed With éthﬁﬁbh(\n |003+r|-_) nTh@ﬁm[atﬂe Sralsl qoyciediratedt under
yl ) phenyl | et hanoi To a

reglu ed pressyfs/io- affordgl gt Wﬂ%)swhﬁ]ﬂaafepw%m 3% Palgi yellgw

ool RBLEHETS TR €t 7 i, 2

(2ROUERIA HHE.66.(GHITS), 1P fBMT®).) and the resul ting

mxture was stirred at roomtenperature. After 3 h,
t he mxture was concentr at ed WO 2006/ 095268

)onaTéne organl c Iayer was washed with br| ne (50 rrL)
concentrated. Puri LI cation by

To aa%we@owﬁﬁn@ﬁnm@r{ﬂgi@wnerﬂ grdimelvyer el uting
oGRYRERABRIILIARS! Bl ) SUEnY 0D I TAELED . v
adde chdiopwiseopropsaiyil dbtorma(mmg:m 3)mreolj. a4 0 °((2+a,nobthe reaction
m‘é(?lgrfdf\@%s%g%l)?q é@&u%?%p%fft%e%BF 25'2 )Af r&goh&g,ﬁ'fetr% xture was
pe(Jm@dQntHZir)/ateﬁgéblnﬂ_% *dnd%xtrhc?ecﬁwhh )e,trg a@@te(té it 06 InL)2 Thk
o@apu:I@zercma@m@@hﬁgiwylﬁth)ﬂquegugtNﬂQngo mL) and brine (50 mL),
thgpddrlgfit Wsal: 'HRHABGALSH Riveht gBvé 19 B]qdnd) Srahdinan

&pg;é r(d?aﬁﬁy\hn éo?déi' FﬁNN}gi (C%Ud@adﬁa@[ éH5db1H.38 i N7 33 (2H,
eny et hano (ste ') "in toluene

d(JH8.41H2), 688 (aHdel 4&7(()21'9!1’[ J=6.9 Hz), 3.04 (2H, t, J=6.9 Hz), 2.82 (2H,

g, J=7.6 Hz), 2.65 (3H, s), 2.52 (3H, s), 2.35 (2H, q, J=7.6 Hz), 1.27 (3H, t, J=7.6

Hz), 1.14 (3H, t, J=7.6 Hz).

STEP 6. 2-[4-(2-Ethyl-5,7-dimethyl-3H-imidazo[4,5-blpyridin-3-yl) phenyllethanol
To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3H-imidazo[4,5-b]pyridin-3-
yl)phenyllethyl propionate (step 5, 1.75 g, 5.1 mmol) in methanol/THF (v/v, 1:1,
28 mL) was added 4N aqueous LiOH (4.6 mL, 18.4 mmol) and the resulting

mixture was stirred at room temperature. After 3 h, the mixture was concentrated.
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chloride (2.0 m., 23.6 nmol ), and the resulting
m xture was stirred at 80 Cfor 3 h. The volatile

woanpmusnss were renoved under reduced pressur eCTABI06/000754
the 20 residue was purifiedtby flash col um
chr omat ography on silica gel eluting with

Thlaerééieaé%etydns@a@é@trﬁwéwr dDeAL) ghdibkipactbd th?etlhyl acetate (100
1:1) to afford 2.1 g (90% of the title co

mlas  Wie ergasis! layer: Wd&MNﬁhed@Dﬂ] Bines (50 ), Jrigd %88) And

copcgry[a;eisﬁﬁl?ca} o%gbyz] E%Fh {:E\{%nn]gll%étég%pgg)on L?e?aélzél'utmg
w1t%ﬂ*7e>@n@lé)thylz?aézéise}|’ggggtaoﬁént Sutich {ram 2:9)to 011)28 dffdird 1t3 g (86%)

of ihe[ itld aerﬁpbmhd &s patb bty bolBld: i hlrl\slMPo(QD@ebBﬁy'#@ R, d-J=8.4

h I
e, 31 (BFe R St SSHeT S 2 BIry T2 420, Brdrgitabro), 2.02
' iy oy Ne- - 18@7d(3H,
B e Py e e 380020 o 3™ kT adbag v
J=F®@IHam azide (1.2 g, 18.0 mml ), and then the
resulting mxture was stirred overnight at 100 C. The
reaction m xture was poured into water (100 ni), and

ST 728184 2VEHIBrak iy phaegi]-ethy L8 (7 -dimeth iFGH-imigtaziopt . 5-
layer was washed Wwth water (50 m-) and brine (50

_]MQHQhen dried (Na2SO4). After renoval of solvent,

%r%gﬁrjé'tgg%rfabﬁ%céthl Ddimét*\ﬁ%[ﬁ-‘i’mfdaﬁmﬁ (HfLexane/ et hy

utin
yl)@hehquahéﬂoll(btetpcﬁ . 2@ d. erﬁﬁol) i (o%%e (ehO mh)awastad@led thlonyl

ncP %ﬁ@éﬁ’ etrﬁfhedres%g N re v%a%%}lr éﬁ 5@5’0 for3

h. STC&? égagfl& om grg%ﬁsgilérg r%n'ﬁﬁleﬁmde‘i' redﬂéeag&ﬁéméﬁd the

residue \&asﬁﬁumfmq bysjlasmcglgn(rgehrogr)atogra;p’ny(ogn.slllqa ggl-qlu’@ng with

eI DA ASFRIRTRAINIAN o 718 JoPdogigrd 2 g (0% of the
I O ML f

ol QNGO Prbe s g ol 07 et o g e 700

(2H, Jpbesy Hhe)t B}QO (auH dae ’\6§Be(12|-8’t 2734 |—t;,> .15 (RHot, =7 Hz), 2.83

(Qﬁgﬁf?r@gH%? 206 ’a 2%?@£%of5§%ﬁﬁﬁg§ﬁv5fggen

at nrosphere. The mixture was filtered through a pad of
Cellte and t he flltrate was concentrated_ The reS| du%eh

gel el ut |ng Wi t h
hl or onet hane/ met hanol /tri ethyl am ne (100:5:1) to
Tobf QirbPsdhdtich of(@{l@!qz-eﬁldrbethyi)phammmwm Zslimbihye3H-

m’ﬁgglzg[z 5- tla]gyrl\llg/lﬁe((step 73)2 g 97, 9.0 mmgl) and K‘ ? 5g, 9.0 mmol) in DMF
(50 mL) was added sodium azide (1.2 g, 18.0 mmol), and then the resulting
mixture was stirred overnight at 100 °C. The reaction mixture was poured into
water (100 mL), and extracted with ethyl acetate (100 mL). The organic layer
was washed with water (50 mL) and brine (50 mL), then dried (Na2SQO4). After
removal of solvent, the crude product was purified by flash column

chromatography on silica gel eluting with hexane/ethyi acetate (1:1) to afford 2.35

g (85%) of the title compound as white solids: "H-NMR (CDCl3) & 7.41 (2H, d,
J=8.4 Hz), 7.35'(2H, d, J=8.4 Hz), 6.90 (1H, s), 3.59 (2H, t, J=7.1 Hz), 2.99 (2H, t,
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Hz), 7.32 (2H, d, J=8.4 Hz), 6.90 (1 H, s), 3.05 (2H,

t, J=7.3 Hz), 2.88-2.78 (4H, m, 2.65 (3H s), 2.51
wWO023bi6/0952681. 28 (3H, t, J=7.6 Hz). 20 STEP 10. PCT/IB2006/000754

2-Ethyl -5, 7-di met hvl - 3- (4-{2-f ({f (4- ,

met hyl phenyl ) sul f onyl I am no} car bonyl ) am nol et hyl } pheny

_|7)H3| inBgaziaf 4, =7.6 HZ) 0286 (SH3 siH85N(3 €.ay (SHBJ=7.6
E? CH% %—ls_/ N%NI—Q(NOSQiSOZéI?IBo@asoIGL?tlon

2 [4-(2-ethyl-5,7-di nethyl -3Him dazo[ 4, 5- b] pyri di n- 3-

yl ) phenyl]ethylam ne (step 9, 1.2 g, 4.0 mmol) in
STHR 9l orjdanetBigks (7idimuthyeds-imadde i, p-Hplricim8s ul f onyl

|socyanate (805 ng, 4.0 mmol ). The resulting mxture

yhphenyiethylamine roomtenperature for 3 h. After renoval
TPh sBRIVAY2-De-Ef l bfedlni’@ﬁyl wﬁﬂo%%tlﬁ/ I dig-el umm
y th

chr omat ograp on | Ca ge Ut I Ng
yhphehy/Rethyiaide (aitepﬁh aras g,(28: rmynoﬂ gn asmetbanu(s@ong) was@yded

B0 O Tl 4 R e
at%o%élhél?é" THe nﬂﬂ(ﬁré’rwﬁé)fplte?ecﬂﬁréﬁ%h V%adléf&)éhtéléhd the $ikrate was

H, 2006/ 095268
comwmrambeﬂommmme Bas pus Ia@ by Alashrgolumn ghrqrgtography on silica

gei)eﬁjt%g’_\%qh E@ﬂ?oﬂa%e aﬂegmﬁzﬂnoﬁlé‘tﬁgl%m 2‘? O(Eé 1;136? Gfibrd 2.01 g
(olbd) Lb??g@? e EQP@ e‘élsc\gﬁ|’té/sbft%‘.mHﬂﬁMFPEb@@3PBeﬂ0§9 (29, d, J=8.4

di net
Hz} 78t (¢ J58A Hg} |6c19(h(1]lll 5)03 05 (2H, t, J=7.3 Hz), 2.88-2.78 (4H,

AR W SIS A e e

2- ETHYL- 4, 6- DI METHYL- 1-(4-{2-f ({f (4 15

" I\/EgliINLPHENYL SULFQ\ng AM NO CARBQ\lYL) AM NO ETHYL} PHENY
P ). |4 W VAL £ (1

methylphenvl)sulfonyllaminolcarbonyllaminolethyliphenyl)-3H-imidazo[4,5-
blpyridine

To a solution of 2-[4-(2-ethyl-5,7-dimethyl-3 H-imidazo[4,5-b]pyridin-3-
yl)phenyl]ethylamine (step 9, 1.2 g, 4.0 mrhol) in dichloromethane (15 mL) was
added p-toluenesulfonyl isocyanate (805 mg, 4.0 mmol). The resuiting mixture
was stirred at room temperature for 3 h. After removal of solvent, the residue
was purified by flash column chromatography on silica gel eluting with
dichloromethane/methanol (20:1) to afford 1.10 g (56%) of the title compound as

white solids: 'H-NMR (CDCls) 8 7.85 (2H, d, J=8.2 Hz), 7.32 (2H, d, J=8.2 Hz),
7.23 (2H, d, J=8.4 Hz), 7.16 (2H, d, J=8.4 Hz), 6.91 (1H, s), 6.12 (1H, br.s), 3.55-
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STEP 1.
2-{4-[(2,6-Di nethyl-3-nitro-4-pyridinyl)am nol phenyl } e
woOheosgosithe titl e compound was prepared accor dPaGIBm06/000754
the procedure described in®tep 3 of Exanple 1 from
4-chl oro-2, 6-di net hyl -3-nitropyridi ne (Tanaka, A. ; et
34?6(2+20m)1 e (BReMJ=61909), 2414-28W0EH, M) P.42 (3H, s 7) 241 (3H, s),
-am nophe Iethyl al cohol . 1H NMR ( CDC13) 4 H,
1%1($7It ﬁyltlz}rl d, J=8.2 Hz), 7.18 (2H, d, J82Hz)
6.68 (1 H s), 3.95-3.89 (2H, m, 2.91 (2H, t, J=6.6
Hz), 2.72 (3H, s), 2.36 (3H, s). STEP 2. ‘
Tr% f{aﬂoW{r@ Mmpﬁlllﬁstehtaetmbreﬁlmﬂy kimmwh neethodlop pespdring N-

e title coppoun ared according to
{?’r[é grEdméld‘bﬁéj'H@'&YlTM'&Hnﬁdﬁzg%%c yrlg “Exanple 1 from
A S b ety S erl s
WBeA-02/3240¢.2H, d, J=8.6 Hz), 6.76 (1 H s), 5.82 (1
H, br.s), 3.87 (2H, t, J=6.4 Hz), 3.18 (2H, br.s),

2.85 (2H, t, J=6.4 Hz), 2.44 30 (3H, s), 2.35 (3H,

EXAMPREER 3. 2-f4-(2-Et hyI 4,6-di methyl- 1
—rHF T m dazof 4, 5-cl pyri di n- yI ) phenyl | ethyl  Propionate

-ETM\éLt-fluﬁeDHVlETH L 1- (4 {2 [({[(4-

211 i 2 6-Ri i D
T%fﬁ@ %rgbgg ek dﬁl%?)ta?éh %&d“rdﬁll qaltﬁ% ﬁd&gc%%dlﬁpstep 3

gani c extrdcts
oftExameplé 50framn) 4-cttore-@, BAGIraeihgl- 3@&2@&/@@1’& (Brede; 60T 5.

ST TS AR TR "

R SR B4R ), 485 tehegr ﬁgﬁgﬁf@ggﬁguaas 2 Ha),
6.8 (aHPER OB A.89 2H 2. mm 3t) J=6.67H#AY 2(2243H,5))28613H, 5).

Hz), 7.27(2H, d, J=8.2 Hz), 6.72 (1 H, s), 4.38 (2H,
t,J69 Hz) , 307(2H t,J?le) 288(3H s),

Tlhe )ltle %@Mnd%@&p(@aﬁ&gbe@dmﬂbe htybeadure descrlbed in step 4

oldoibRRa il Breht e ta gt ung i Brihbt-Eno
(sqﬁﬁjrlbed in step 6 of Exanple 1 from
(2-ethyl-4,6-dinmethyl- 1

HﬁNM}Rc{@:}t@@ , ®7¢c1PeH, cﬂ rd s 415|zy|7)@h@1y d,ald8y6 Hz), 6.76 (1H, s),
oplronate (S
Bedi Ppt, 78 BEioki=64 iz o1 1A by o)e2 &b BF b)f6.4 Ha), 2.44

(8H, s), 2.35 (3H, s).

STEP 3. 2-[4-(2-Ethyl-4 ,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyllethyl

propionate
A mixture of 2-{4-[(3-amino-2,6-dimethyl-4-pyridinyl)amino]phenyl}ethanol (step 2,

2.4 g, 9.3 mmol), propionic anhydride (13 mL, 101 mmol) and propionic acid (13
mL, 174 mmol) was stirred at 120 °C for 16h. After cooling, the mixture was
diluted with 2N aqueous NaOH (150 mL) and extracted with dichloromethane (3 x

150 mL). The combined organic extracts were washed with brine (50 mL), dried
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4.00 (2H, t, J=6.6 Hz), 3.01 (2H, t, J=6.4 Hz), 2.88
(3H, s), 2.81 (2H, q, J=7.5 Hz), 2.54 (3H, s), 1.29
w0 23bie/w5268=7. 5 Hz). 20 STEP 5. PCT/IB2006/000754
1-[4- (2- Chl oroet hyl ) phenyl I332- et hyl -4, 6-di net hyl -1
Him dazo[4,5- c ridine The title conpound was
wglsm?re&m @&wnwam@d t puhh@atwmyeﬂagrec@lam ¢m©d1at@g|®bhp on
nple 1 from 2-[4-(2-ethy 6d|rreth
S|Il€|a| gﬂl ewzlogzwlﬁt dpb&qmmeﬁlame/mejwwqa tetﬁ%ﬁwt'%ff% 21 to
acet ate

10D aflordoch HG 40P D) BB, conAHT 28 B DipWRGily | HNMR (CDCH)
6'?"44'(% égo.ﬁ—"SEP H ?'ﬁééﬁ dhe=d bty Gf’i@r{@w@%wse (2H, t, J=6.9

prepa accordi'hgt he’ procedure descri in stép
HA 3:517(2H Exhivpl 12, QBBr(BH s), 2.82 (2H, g, J=7.6 Hz), 2.56 (3H, s), 2.36

%I 2o 30 L 25 A helenua s %*l%H iR ERRS) 6 7. 46
(2H d J80Hz) 729(2H d, J=7.7 Hz), 672(1H

362(2H t, 369HZ) 302(2H t
2<fthyb4 lefl F-i 0oi4z5- C'IDWId:quvi)nheElvﬂethanol

-n? ﬁ‘% %‘ﬂ%?@@ﬁ’ W&‘SdZ’GrSF%L%%%?BCO%{ i 4 the procedure described in step 6

of EExaifisle A ofrdim B-pi- (et 6L dinyéthpletiflimidazp] 46+ cjpy itln- 1 -
2006/ 095268 PCT/ 1 B2006/ 000754 34 5 The title corrpound
y|)}9§\§n}é|ﬂ@b¥ﬂr@§p@@@@ﬁéﬁﬂ@ 3o the procedure described in -

'ENFER a0k G 2R BT oo Hoe? A (251 6 drfick Hp) S73(1H. o)

4. OWPHZPU%% Hkpsd 011“(21% t(St-em |(qi) 21884(314M%) 2:@@! @H, , J =7.5 Hz),

2(54(3H s)),1298(31r$t(d=|=7 HZ)J 6 9 Hz), 2 9o 2 78 (4H n)
2.88 (3H, s), 2.56 (3H, s), 1.30 (3H, t, 10 J=7.3
Hz). STEP 8. 2-Ethyl-4,6-dinethyl-1 -(4-{2-[({[(4-

STTEPiB/|1H‘ﬂ©(ﬂ¥®hl@unbéthvb)bh@rmlm}edaﬂmwmeﬂwhmHatrhddzz}qMﬁHy
1)-1 Himdazo[4,5- ¢ ridine 15 The title conpound was
_lﬁié‘.j,iﬁﬁed according to the procedure described in step

deva
I
Tl&é)ilﬁé o ?Fﬁ"@ v\?ﬂsf é@'ﬁ‘é\?ed %Cé&fiﬁ?ﬁé gh %o{lﬁ%ﬂ '@rt]élgcc?’%etde in step 7
offBxample 1 from 2-[4-(2-ethyl-4,6-dimethyl- 1H—|m|dazo[4 5-C]pyridin-1-
yl)phenyllethanol (step 4).

TLC Rf = 0.1 (ethyl acetate).

STEP 6. 1-[4-(2-Azidoethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-imidazo[4,5-

The title compound was prepared according to the procedure described in step 8
of Example 1 from 1-[4-(2-chloroethyl)phenyl]-2-ethyl-4,6-dimethyl-1H-
imidazo[4,5-c]pyridine (step 5).

"H-NMR (CDCl3) & 7.46 (2H, d, J=8.0 Hz), 7.29 (2H, d, J=7.7 Hz), 6.72 (1H, s),
3.62 (2H, t, J=6.9 Hz), 3.02 (2H, 1, J=6.9 Hz), 2.88 (3H, s), 2.81 (2H, q, J=7.4 Hz),
2.56 (3H, s), 1.29 (8H, t, J=7.6 Hz).

STEP 7. 2-[4-(2-Ethvl-4,6-dimethvl-1 H-imidazo[4,5-clpyridin-1-
vl)phenyllethylamine
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np 143 C MBS (ESI) miz 492.12 (M+ H+ 1H NMR (CDC 3)
6 7.77 (2H d, J=8.3 Hz), 7.38 (2H, d. J=8.4 Hz),
WO20E/00R6s d, J=8.4 Hz), 7.20 (2H, d. J=8.4 HzpCTBEMF6000754
20 (1 H, s). 3.58-3.51 (2H34m), 2.92 (2H, t, J=7.0
Hz), 2.89 (3H s), 2.79 (2H q. J=7.5 Hz), 2.53 (3H,
THO 4 t[lt%e{zcé’r[ﬁﬁé%w \gt%\)ﬁ piréf%dg&%or@lm &?Yhépf&:)edu@(dé@%eﬁ in step 9
of Exampjaz'ldrmnd -k amdpﬂﬂwl)pbenyl] -2-ethyl-4,6-dimethyl-1H-

G A e o
'RNFIRIEROSECY IR oM ol J=6-442) b OH, o, J-8.4 H2), 6.73 (1H, )

onyl'] am no

3681(Bld] EUhﬁlQHh)eMQ—QI?S—MHnm)@zZ)@&(E-I %] Byo6 @He), 1.30 (3H, t,
g% Crude anor phous product 30 In a 20 L, 4-necked
)bot t om f | ask equi pped with a nechani cal stirrer,
therm)mster, and two 300 ni dropping funnels was

imersed in a water bath wat er bath tenperature; 18
SIEP& 2-Ethyl ﬂ@glmetbyﬂ- h:(%_&?_::i]ﬂii(ﬂn of 508 g of 2-[4-(2-
e . i mndaz 'n:li

]Qyﬁdmeof CH2CI 2 vvas added 270.4 L of p- tosyl :
I'socyanate 35 dropwi se slowy fromone of the drq
They titke cORPOLAY we@pr@ear%aecfor@r@ te thewregeduse H&SPWS& in"step
trlr oW -
10 Bf E?Qﬁ:qlé ?%ﬁ{? [Jﬁ!r(g dé%ﬁ{/l ! ggcﬁ]mt%te 2%{@?%&?[&@0 erldln -1
yljpgremyfethylansihe Ist@pM)aqueous Ci t ri c aC| d soI ution was

added dropwi se during the period mn nmaintainin
oS zmsaxs&m%m%m (Bo5G6 D3NS (BB Ty dinia, o J=8.3

I eqr ty
oSS IS PR32 25 BRI BofbH 5, ¥85,4 o) 677
(11141&5) 4.580.51 @:QHZmQ mgac(aepusﬁm-lzm 89i(8H, ¥R2.7%@edy, J=7.5
wi se. After eco | etjon of tg‘e addi tion, pH
H@)al %’363H’t9de2§@|@ﬁ S 1 §3l3|oﬁf4-|7n'% 10 be 5 - 5.5,
The | ayers were then separated, and the aqueous | ayer
was re-extracted with 1.0 L of CH2CI 2 and the organic
EXAMPLE®S conbi ned. 10 The organic |ayer was washed
'ht . ossolutlon

{ N | I\ 0 ‘
yﬁﬁhéﬂyl]@fhylémﬁé)_cbw% AR eRh |5@ﬁﬁér¢us©ﬁonérlmeanu h Form A
ayer was re-extracte the =~

(adieg@aﬁ\@y pgmed b thybdf- ﬁéﬂeth‘i’hé (46215(&(14119 or ganl c

Ak BB s

gritipgper ature for 12 h. After the mxture vvas

ltered through celite 1k th
Step1: Crude %morphous pl?oc?ucg 9) ©

In a 20 L, 4-necked round bottom flask equipped with a mechanical stirrer,
thermometer, and two 300 mL dropping funnels was immersed in a water bath
(water bath temperature; 18 °C). In the flask, to a solution of 508 g of 2-[4-(2-
ethyl-4,6-dimethyl-1 H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethanamine and 480 mL
of triethylamine in 3.5 L of CH.Cl, was added 270.4 mL of p-tosyl isocyanate
dropwise slowly from one of the dropping funnel during the period of 1.0 h
maintaining the internal temperature below 28 °C. The resulting solution was
stirred at room temperature for 1 h, then 6.0 L of 1.0 M aqueous citric acid

solution was added dropwise during the period of 30 min  maintaining the
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filtrate was conbined with the filtrate of the 70 g

scale pilot reaction performed prior to this
wexpwroomest . The conbined filtrate was concent PATABR0DE000754

give 1.03 kg of the crude 3roduct of a pale yellow

anor phous solid. 20 Step2: Conversion to, and

lnt@ﬂr'l%\l {drfipéatiteWelow2Ry D" Phe Fesuniny Hixiarel@ak stireddigorously at
bottom 4-necked fl ask equi pped wth a nmechani cal
roqsn itemperatutentor #8rmainethath 70ds pL- 0 mgbiaeds NadaH solution was

ad?%%@p%@gét gﬁtem 9 dgfeglop thg%d‘ah@sﬁka vaide of i’ sdiion

waﬁc{oﬁﬁlgnbé‘tg Pees h§l5: 45 e Ia@em?we%é then separated and the agueous

i m dazo c] pyri di n- 1- e n rbon

laygr yag r@sew ]wg z1e9|ésQf]Q|Elﬁ-)a|p gyk'é éQﬁY oy ﬁ%gﬁofﬁb'"ed

Therlﬁggh%tléﬂ%% \Mquw%Ehé{i Fhithathe PR f(fﬁée vg LR @@M aqueous solution
nosphe

ni t Fogen hen coo y to room
of titripacidtande1.2duoi 2.9 N heupeus dGi smﬁutlbn Zi®r hayers were

d dth
Sepamyst ang e BRIV sy Br o AR RS Py SEREC R RgutRE
or%ﬂﬁi%}e‘i wa@écﬁfnlfnhletie"r%@ k@ﬁﬁihgfbrgéﬁ@ﬂa)ferhﬁﬁ add&s$Bed g of

acetone and dried by | ow n%
NaaBQsayehi @ng ofmhaxeoai and @'le/@“ﬁﬂp%waﬁéﬂltfﬁdtgﬁ@ lyiag reom

BRI 950 o PR B O SN (1 1), o

fultﬁdtéldeseecﬁnsmeaq&ﬂﬂﬂtweefanmrofethemmp@dcmetﬁﬂoarembarpemlrmed
stirrer, thernoneter and reflux condens

priopithie @xperirgenht Bre sampingdfilirgte WP§§F2“C%P"%T?35% give 1.03 kg
of {17 SRS 8BS £pRledebn!dIR @Jg%gefs%ﬂapound in1.72 L

e was sti’rre or 8 h, then cool ed
to roomtenperature during the period of 14 h. The
reac xture |rr d.,at 50.C for t hen
cool @IOE PRYEION ﬁp@?éPHF' CZHN ?\PPPIYé“?JBB I’-chn'bP\ 14 h.

In A 1cﬂu%uM@§o¥taJﬁea ratkedThskaRipedl W 8 mesharicdietiney,
suction to prepare a sanple for the HPLC analysis to

thermenatarandeflwocendenss spssinmogrsegRoGovetry sih. bethe flask,

' f I
5. P sphel 00 "6 Ak BhE a2y 8 Herts npli2- E@ﬁz-@fﬁx‘ 48"
dlm(e}fﬁﬂ-a|l-$lm\ﬂazo[f4L5-b§:iyﬂdlrﬂf fyl)phieng]ethyifprinojddrbenyl]-4-
washed wth of aceton drjed by fl ow r“gr o
mathwhﬁgeﬁnea@ifmm@e (el HPR&e)-uRhEmiig asstiTred at 50 °C

foP‘? %Sirlé’cgéer rﬁﬁ'oéelh &nﬁ@é Hefet I(e@&%o%d %I WB/ @ngm tESperature

pur | by t W ng
dmm@ctbéLpemod]cﬁ 16rh.a512 nil. pbaoetobetwasddecherd 8t mMixivke was

h h |
St Abropa e rlkE L R BBl 41T SRAP B BT, TPR ChiRels
wer'(rna\‘ﬁféred Frdtigh pRbepfiléORasHaE WIS TS il Mhﬁsetone and dried by

orenentioned crystals (836 g?$. The m xture
flosting nédtogan gas ©rfldrh ip givareiystasi afitbgéitle @pmwer(éw g, 1.75

mof1 hlcﬁo\ﬁer%dfuﬁhg%ﬁ’rlﬁeod by the following procedure.

In a 10 L stainless 3-necked reactor equipped with a mechanical stirrer,
thermometer and reflux condenser was immersed in a water bath. In the flask, a
mixture (suspension) of 859 g of the above compound in 1.72 L of acetone was
stirred at 50 °C for 8 h, then cooled to room temperature during the period of 14 h.
The reaction mixture was stirred at 50 °C for 8 h, then cooled to room
temperature during the period of 14 h. Aliquot was taken out and crystals were

collected by suction to prepare a sample for the HPLC analysis to determine the
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roomtenperature during the period of 15 h. Aliquot

was taken out and crystals 15 were coll ected by
weuatciooses 0 prepare a sanple for the HPLC anal peTAB1006/000754

determine the purity of tie crystal. The reaction

m xture was stirred at 50 C for 9 h, then, <cooled to

puriBP BT thenarostal. UTRe Mhikiung wakestipeid gictophn fb%[ﬁbrat‘hl ré Updbr nitrogen
was taken out and crystals were collected by suction

atmosphere fer Sdhpll Be ccoystals wanpifitterachefj sising @ pager Wiati washed

e
w724 bt hohE sl byl go5RE 8o A 4 uncer
retlecarEprissuee dtitd NG foheo peBBPd, di7®rdl). e proaiuchaas further
taken out and crystals were collected by suction to

pysiieg Lydhg feliowing ReceqWe: HPLC anal ysis to deterni ne

0 B £ s 580 AR,

theenpreetareana ediuk cgntlbesgrevaoinobrsetiine watdrdath. Wathe flask,

397 Lo A slor G ek ARl B IR AP RPECTNGY Ik §38 B fng grixture

wad stk bt 300C foha Wﬁﬁéér@htrogﬂ'él?afﬁ\éfépﬁé?e A éémraa%%vas/ to
room-t enper ature under nitrogen at nDSp ere f

ropmetesnayature dusisgehe iperied of 15Hr. oﬁtgcwqiam&takenmn and crystals

ARt s P B PRl Mol o cotomine

thepesisusethatcriérall The rééctbntmlxg.lréeNasI bl@rrédl it 80 cCrfppQ g then,
Polcijrmrph Form A (771 1.57 nol 30 Alternatively

oodgd, tepraam mﬁemtmﬂw@q&hsw@el %fd&la dAHgueiowas, @ken out and

rk@Hs% Fﬁc? Barcgcﬁgy %ECtétha% é-sfml—elﬁr];?r the HPLC analysis to

detdamopéthé-pmlrimof ttiersrgstab The pereetiphl neixhyre jveas stored at 50 °C for 8
PN Al DR EIR IS R 12 R el R s
taRerEthhn& cﬁréﬂél@%é]’é'coﬂeél@d{b%réddtlbﬁ‘*o prepare a sample for the

am no}car bonyl ) am no] et hyl } pheny
HPb-ClaﬂaJYSﬁ uade{anme th]ep@urltm chthe Q@S@d)oéh@gga@tgm mixture was

Sttt Sorte i 1 Fa e Hsodolaf 4S5 GPsPitrg fulmg wecod of

144h6-Ad|glIet Wy tdken out and crystals were collected by suction to prepare a
Him azo[450]pyr|d|n -yl ) pheny

ﬁ‘lﬂ'et hanam newg%% gm

samplg fopihedPLenanalysisto detsraing the mydy|of the,erygiat d e Mixture
v

Vgt o L S o SR . e

wére filtedtedaisrosighrpager fitier, atashed it 0.67 Inot asetombaedried by flowmg

R 68 1 CAREoARS et et fedietprart el SS AT g to aive

the title compound, Polymorph Form A (771 g, 1.57 mol).

Alternatively, Polymorph Form A may be prepared according to the following
procedure:

EXAMPLE 4

N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyllamino)carbonyl}-4-methylbenzenesulfonamide Polymorph Form A
(alternatively named 2-Ethyl-4,6-dimethyl-1-(4-{2-[({[(4-
methylphenyl)sulfonyllamino}carbonyl)amino]ethyl}phenyl)-1H-imidazo[4,5-

c]pyridine)
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slurry was filtered through a 0.5-micron filter into a

speck free 5 L 3-neck round- bottom flask and the
woizbdemosasashed with CH2Cl 2 (421 nl). The react POWIBHS6/000754

at nospherically concentrated to a m ninum stirable

vol ume and di spl acenent continued with speck freed

Too& ete@ﬁ%nmdw| 12ap 3 RéEK foIndtisoneen ﬂtagk We@é cEB@dobZ-M—@-bﬂwyl-
was achi eved and final volune was - The reaction

4,Gaimeibyl- 4 imidaRol Exdpyridind wwah%“é@&tf&namme 428, 143
m egfér&jﬂ [;ﬁ-[ 9;25@?, L 4Tgs i%ﬁ%éfel(m? mL, 1.43 moles) dissolved in

ChQIpHBeBY Inplet vaxs }addeddx) d‘&r mmybﬂm kéemng the temperature below 21°C
et h | benz gﬂsul fon

anthiuds SUERT Bt Alesa a0 Moy Sha taaciie Was deameheormplgte by
Hﬁ%@aﬁqera&bat Edre 0 KB IEe “. @gfwa@adc%ptw rdsRilting

granu%atl ng or at hours, the
slurgawas dittevsthiroligle aé)j5mceorsfpi’arkntbraeepeck free 5 LTReeck round-

o8 o8 ShS ST oty T ol (RS ThEReASRPRs
atﬁ@%ldh@:%bll‘ycbo@lcéﬁﬁﬁfécf toeemidmund stiedle VOURTE Aed Umacement

| ask and speck free ethyl acetate (4.4 L) was .
conmeueqi withyspegk fraast acptoae antil amisiernsCeampeRaiirg Cff&8 Gtto 62°C

wesegaﬁ ﬁge@g &?maﬂ?&gﬁ%g\ﬁ%é 08 @S T‘ﬁ%%ﬁ%r? tg/%%régg?ect} to3é}clzeast

e SO |ds wer Itered on a sp
3d°d dred seddhof Nl({2del- weEmyM;ﬁqalme!thylm H—ma(dezb[eé apyridin-1-

Vippernieiaminc)carbapul el iageneaIf g B RicE RONER Form A
%é §8d&d.hrhe ?é%étﬁfnewéé flowed W@@dﬁﬂﬂﬁ@ beW/%eﬁ'ZG“Cyand’\Q@ C for at

eated to at [ east 75 and or at |east 2 hours.
ledsie! 0 bawsi dfteramoling sbactiondodl°Cl o’ C @0 gsarntlating for at least 2

[ fi d Th
nQ ;8 ragr oriendielad i 8RRk fres iy neaip Merg rashed
twe) timd& Qithr Pk tfratbscstohe ¢.681L) £261ddroTHC o5t Théa\'ﬁdt cake
24 hours to yield 289 g_the title product, Pol

wEp retumegso. at%mkeiree 184. 3@welipwundbpiomrilagk arﬁ:epeck free ethyl
adéeg%ttg'r ﬁlfL)Swég a%ﬁﬁaf a\th%dslmfy H%%t ¥& tenit E%@?bg@’ and held for at

tes’ a I'cle s1ze 0es not requi
least 2 hogrs. A m mdoaoh&wetb socdwd hgapleast36°C am:i\mel sahrys were

fl'@f@@eee 3R 5@5@ thos ! ﬁ%ﬁd hg é%gisalf%rﬁ @a%}gwﬂh;‘,’ﬁgb %89
ac?Feg;s 13 Ob M OIS%K/@t -CARE Sy DRI RBH to Y2 ggﬁgwq%e 12 L 3-neck

754 38 5 Alternatively, Pol'ynmorph Form
roAndﬂthﬁmm flagipand gpbgk treaathyiasataie (4l ly)waphddeds mhs slurry

or%idﬂﬂ at(tgeéjq%ﬁ%%%&ﬁésag CI%%lthrf ﬁeurESXAM? L Fea50tion was
cd?bledﬂdj&tzl%é’o §O“('j{r B4 itk @ol-‘iolbsl\ﬁ)e?aI flltered on a speck free filtter. The
ani no) car bony

@i) phenyl | et h [I)<
saligs mereva witia sppek {res byl ;agetﬁtgﬁ 6 L) The product was dried
at 45°C to 50°C for at least 24 hours to yield 289 g the title product, Polymorph

Form A (41.4% yield, 98.68% purity by HPLC).

The particle size generated by the above methodology generates a particle size
that does not require milling. A simple hand-sieving process removed any lumps.
The product (289 g) was hand sieved through a speck free #25 hand sieve with
0.0278-inch openings. 277 g of material were obtained.
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Acetonitrile (79.50 L, 62.01 kg, 1510 nol es) was added
to N[({2-[4-(2-ethyl-4,6- dinethyl-
weoeRkbewsidszms[ 4, 5- c] pyri di n- 1-yl ) phenyl ] et hyl } am roTaB200@ 000754
yl']-4- nethyl benzenesul f onagi de Pol ynor ph Form B
(5.300 kg, 10.78 noles) while Kkeeping the tenperature
AItéFna@iQeEyO P%%oréhdeﬂﬁ(A%Qy wapropaieathyt CortversioRest #alyreorph
giving a clear solution, then cool ed
FofchTaBdetngt@’therfﬁlﬂ\lﬂﬂgrPéOQﬂdU@% to 45C over a period
of 10 to 50 mnutes. The material was concentrated
until the lowest stirrable volune was reached. Ethyl
EmeEes(m 50 L, 70.75kg, 803.1 noles) was added
e%::pl ng the te erature at 20 tg 30C, then the

427 . G-dinpethyl AHJmidazol4 8z ‘"-ﬂ=' col | ect ed
yl)éggﬂ%;etﬂégamgé%?r%éﬁ -4 %ql eﬁ&%@ﬂ%ﬁnésﬁf‘oﬁgnﬁd% Fgﬂﬁﬁg% Form A

AcetorBie (780 L; B2.0rtekgs ricd0 malest was aldedtte NH(2-{4¢2- ethyl -4,6-
d [ | d b . .Th

RN R ke AR S Y e

mﬁh}/??hffneédlﬂﬁﬁ yc}l@ PB) 8%(5%’(1 F%ﬁ’ﬁf Bt 8, a@ﬂ%gd §05::] moles) while

di neth
keepingdhe [tampetdiprer awmtolsmq pﬁéamq@qu}sahﬁated to a temperature

oA S 23 T R A P Bl o
35132491C dver @i p/@no‘bl P20 +056 %n@l@éﬁ THeANR G/alid-cfoncentrated

&2 f4-(2-Ethyl -4, 6-di net hvl -
until the |gyg§’f gliriakle yyqu@ﬁe Map rggched Ethyl acetate (79.50 L, 70.75Kg,

s P AP GSERET bl g Beme o e

malchiahabs veacentestdd amdahe apnaensdtersdieétad](@boat 79.50 L). Ethyl
et hyl - 4, 6-di

| - . .
aoaiatﬁ]@%ée[u 5 5, 0% 1S, P eek e kerpinghe temperature at 20
to! Ft%feﬁ%ié'rﬂnét@ﬂafﬁﬁé@%bﬁ@éﬁ%@%ﬂdf iABBndenEaxkYdBmeBied (about

e material dissolved to forma solution at
7950 LEnThe enqderiat wae copleprfoorn B8 €1ty aHarfpesature of 381t9 8AIC,

d [ | 5 f i nt,
fitggecL bt ) 8% thfk At o AP B R PE Biriha lena 1+
|del‘a?zo‘§4>B%]pyﬁdm\ﬂsylﬁ:ﬂﬁi%emyl}bnfﬂ%)xwﬂmmiyl]ﬂbr m A cr yst al's

and stirred at anbient tenperature overnight.
mathytbenzgnesyionsgnide iRslymagrhtbemed was bﬁ@'qtea r@d at 35to

4GB Do doe o BB 7sa a6 s ExANPLE 7

N[({2-[4-(2-Ethyl -4 6-dinet hyl -

Him o[ 4, 5-cl pyri di n- 1-
ME | I et hyl } am no) car bonyl | - 4- et hyl benzenesul fona
N-Ti{88§4 0 ARTIL A B-dietAVE 1 H-imidazo[4,5-c]pyridin-1-

vphenyllethyllamino)carbonyl]-4-methylbenzenesulfonamide Polymorph Form A

Approximately 30 volumes of ethanol was added to one gram of N-[({2-[4-(2-
ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl}amino)carbonyl]-4-
methylbenzenesulfonamide Polymorph Form B. The material dissolved to form a
solution at ambient temperature. Approximately half of the solvent was distilled
by rotary evaporation to the point at which oil began to form on the sides of the
flask. The solution was seeded with Polymorph Form A crystals and stirred at
ambient temperature overnight. The next day, the solution was cooled in an ice

water bath and vacuum filtered. The yield was approximately 63%.
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An inertized glass |lined 100L reactor was charged with
2-[4-(2-ethyl-4,6-dinethyl 10 1
weoeRkbewsidszws[ 4, 5- c] pyri di n- 1-yl ) phenyl ] et hyl am neCct4B24ds/000754
kg) followed by CH2CI2 (3439L) to give a slightly
turbid solution. To renove traces of the correspondi ng
hydrochl oride salt, the solution was filtered through
an in-line filter and the reactor/filter was rinsed
EXAMIHLEFIZCI 2 (4 L). Toluenesul fonylisocyanate (2.78
) f. ¢ 0. a . §

nel and the

The

vl)d)k%iﬁbﬂéﬂﬁﬂ}@nﬁﬁb%hkbﬁhﬂ%ﬂﬁﬁﬁdenmesmﬂonamldeonIvmorph Form B
solution of the starti ng:2 mat er i al

Antieeiigedlass linedvkoh. reac @fawfﬂ%rgeﬁm"%egﬂw%% @W%Mé dypethyl-

s e

L) ﬁﬁgﬂvé a &@tlglrtwnbm sgjufiomnéb reasovei tresses afithée: CQFHES]DQndI(lg

nyarochicsidcsat e saGonHESARgTed hreugh af g el ph e

ree[)@&ﬁm e9r|w ThSsdy QR SH.2 Lf nTMénémfwmwmnara @.78kg)

t he reactor was cl eaned with
wausrtrarraée:rred irdo eddreppingrfusnelranchihe nes waka Basachwith &H2Cl2 (2 L).

h dt { {o
ThE Jrainrenntsaeutpn asaet SR {d BB selitribiiStartina
mdtEA&H, Réeplﬁbﬁﬁé TerMBSrafliratbdtivednof-221C. SAfler hatbfe’lhe solution
tenperature and 450-400 nbar while inline-filtere

wascaddath  thpkiguspansion warikumess tAlithgiesdof tae P‘Sﬁa%? aggear,
ye&%\& &ﬁm YA dgé%%e}??@%mt A dh%PPﬁ f@ﬁﬁép\ﬁ?s (ﬂﬁgeé})mth CH4Clo

he di's atiron o
(1 L)= mmlm“@sqﬂawh asidashioaded 97 4pP/ea/qo(HI%|lt@) OfﬂanoeluctabeSIdes

R ey e i T
%I%‘ﬁl@ r‘%g ?\A%s%éﬁ&c%wth eslirtumterctigehnte! Atgarkcle

cetone suspensi on was stirred at 20C for 13
detnemﬁlanthoweMse r,ea@mctome mrtlahedr%Q | The @redict sojutign was

- SRR e e s or el et ey s
jaéké@et%pb}ature'rém ps0dipotmbaswiiié Grdlnat-fnt'é@éd hattone (46 L) was
nperature and 11 nbar faor about

addede rivéer digtiliatiopef pidr phsatuenis tee §ﬁ8°f)ip Ragiopef Aceipn®id7 L)

SR80 B TR BB 0 CSE D, VRS Barcd

pre€ipithte. (Rftdt ehydtalébf(%l-ajl Iref bglvedts were distilled off, the vacuum was
H 1 m dazof 4,

broken math Nz @@&9 ﬁvﬂb‘ﬁ\’e&dﬁ%\ﬁ% NMB Rbomndob et QR0 Mol ta
redidti&l Q‘P%E‘ITQ%FHINE% @c@toréndTH‘éJQM%&s%h ivas RetreaeitPo°C for 13 h,

orm Benzy

thén (wés domedrtylo G-aind stisyaet fodich at {hisitamegrishieael R ixiuse was
flltereé and the filter-cake was washed twice with ice-cold acetone (2 x 10.5 L).

The product was dried at 70°C bath temperature and 11 mbar for about 100 h.

Alternatively, Polymorph Forms B and A may be prepared according to the

following procedures:

EXAMPLE 8
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10 hydrochloride To a clean and dry, nitrogen-purged 1

L round-bottom were charged tetra-N butyl amoni um
wonrewiods26§ 1. 24 g, 3.85 nmol es) and PCT/IB2006/000754

2-met hyl tetrahydrofuran (350 ni).

4- (2- Ami noet hyl ) benzenam ne (35.0 g, 257 nmol es) was

N-fzep- g gas |- ase-dimemyk 1 Himida2eis, 5Stcbyedind -by addi ti on
of a solufion of sodi um hydrOX| de (51 4 a,.
phendleihylaminpiesdbonylxdimethylhepzengsyliopgmic

an{&@gg&g&q%gég %'ﬁ@g o The reaction was t hen cool ed

. = ; er holding for at least 30

m nut es between -5C and 5C, benzyl chloroformate (43.8
nmol es

added kee t
St hoBRNE B e Est Y TESST  AemibRhEhehylcarbamate
hyBPJc JHC and 10C and held for at |east 30 m nutes
unti eerred 20 conplete by HPLC. After warm ng the
Torzalsainand drnbettwgen-0gedid- saqd-bokomresietshomgeristra-N-

o BRSSO | s BRI o s
midi SEQd A%nb@th%béﬁzér%ﬂn&(%\ﬁﬁg Z8fdefhdles) w5§tlwrg§dtﬂéﬁ as a

'ayer. After stirring for at |east 60 ninutes betwee

manchnstas)tolloww itonef a sgiutioneef sogiuehypeoXida (5a1t 4 g,

| f o
2B et et B PR B0 LS KRB BB e et pptew a0
Tﬁ%ﬁ%agﬁ&n @\?elsﬂh%en %oo@ﬂi' eRtwebn disFEtdnd 59 NiAfteP RBIdiINY 7% at least

214 mmol es) was added to the now enpty flask
3¢ midmw@ehyeémeswdndﬁﬁ@ béntylehtorgtonimaté 48 g, 257 mmoles)

containing the benzyl 4- am nophenethyl carbanat e

d
was pddec Keepipgsioe tﬁrmperaﬁe'ert@éwleea moresabailed The feaction was

R O 306 680 A 593012 LS Wl A ciemec

coﬁ%@EfﬁO@é ‘@SAﬂ F\%ﬁ’ﬁi‘?@ tﬁé?@é@tflﬁ{/iocﬁ’étb\bée\ﬁ"éd"@and 30°C, the

ydro uran to a final vol unme of
reaomxsrowasaa;llemedati&ettte for hklaash 60imnimutesaand them thegiheges avere

e L AR e
th%ﬁ%éﬁ’ifs Q);erl %fetr sgg Wﬁ%&%t BOSnBRE b&WEBRR0°C and 30°C

er e nd wash nmet hyl t etr ahydr of uran 35
thé ]:ib@sﬁt)weréfallewetjltowett@ fohat temlek 2\kiduns.nihe pheses weratsplit and

theicaaeniaisopdion o BoeAsamipo et B A Wag St s 4
C%Q%é@%%?&hggfnﬁtﬁ%ﬁf?@#@@w 8414 %&é@%) waR! Lrdedab the now

enzyl 3-hitropyridin-4-
emphrilask) fohewed Ibyltb@addmane)f lifyel pmfml@iay@é cpaiainisgthe banzyl 4-

e hoBeE SRRl RRg T EPAT. 59k Ty astenyiasfeated
b&RER 707¢H48R¢ BDAT k6leat least 2 hours until the reaction was deemed

complete by HPLC. The 2-propanol was displaced atmospherically with 2-

methyltetrahydrofuran to a final volume of approximately 350 mL. The reaction
was then cooled to between 15°C and 25°C and a sample was pulled for KF and
GC Headspace. The reaction was held between 15°C and 25°C for at least 6
hours and the reaction was filtered and washed with 2-methyltetrahydrofuran
(105 mL). After blowing the cake with nitrogen for at least 2 hours and drying
under vacuum with nitrogen bleed at 40°C to 50°C for at least 24 hours, 76.7 ¢
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10 To a clean, nitrogen-purged 1 L hydrogenation
reactor were charged 5% Pt/C (625 ng), benzyl
Wa-2005/085d8 net hyl - 3-ni t ropyri di n-4-yl am no) PCT/IB2006/000754
phenet hyl car bamate hydrochiioride (25.0 g, 54.7
nmol es) and net hanol (550 nL). The reaction was

(16§r‘n‘rr'icﬂé|s)f&rbéﬁzyl @42% diethyi8-aropyedinhen pur ged _
sequent i al é@’ ni trogen and dro%en Theore_actl on

ylamigo)pheney bam@éejhydrpﬁhlﬁyldedg%ﬁnlsma eined4 % giekhd
15 25 psi at between 22C and 28C until HPLC showed no
starting material remained. The reaction was purged

Stap h Benkzypg¢B-anfitoid)6-dirabilyisiidimad-yiarmire)sidermthylearbamate
water-wet celite-coated filter and the cake was washed
hydiochlafehanol (125 nL). The resulting sol ution of

Tobﬁrﬁé@n m?}rgﬁgﬁlﬁnﬁ%gdq gi %é fdndPéh or were charged 5% Pt/C

am no) phe ar bamat’e ochl or|
(625 amgyh, erhrmiyt 04-Q2 GmeetleB witrppRiding4- ylagrane)qnhegemylcarbamate

YSERBLRG: 280 6, Bt (AMSISB] BB BREBOR (HhAIL)y THFveasfion was
sti QBrfBP('aWé%tﬁéaﬁlnmes 4A8 th@ﬁ%dr?@d%uetnhﬁﬂy 90l Bfrogen and

et ween 15C and 25C over at | eas m nut es and
hydengenedThereadtion Wae thermpressuriaad wnﬂ“ehycﬂroge@rt@cbe&waen 18 and

25: Rk ohy BAIWRP D, Dgh 4101 2 01 DAtk MG sngbuel g sl g gmateria

reM% d. VA c%%n%as"ﬁ@rg%@ vﬁﬂpnh‘#ddénrﬁﬁd ﬂﬁedfhtﬁlygﬁ\ﬁaé @iftered on

east 12 hours nmol es) bénzyl
a Wai(es-vmhq&htezctﬁated rhiiehgmd the cake was washed W|th methanol (125 mL).

(A TR St DY RERER2 318-arikd 2B et oyricin-4-
yla?fni(’né ;ﬂh%ﬂé&ﬂwbarba%aie rqudwémdndié lwasdaranisfbrfeobicmar cldan-4nd dry

- 30y henlv>rl ) et hanam ne hydrochl oride To a cl ean

nitsegen- ﬁu@eglgb rgun@@@ttpmﬂa% nethano was disrlaged gtmospr}'lencally
ARV, ol BRIz o, e oatn vas

thé3@obled, to Bbiwe8NUI5EE)and225HT bykt at lealsy 80 ohinutes dribampled for
m.), triethylamne (14.9 g 148 m’mlesé and pr0|on|5
KRanHy@r iegetipn was awemﬁlt@semdewsiaw with Zgreopdnald#s mk). After

oo AR RS O FINORS EEID B veowum

atallmd035@0"h)a~itl¢@ﬂt'dg§m esd sengl ledstatRindersyred.0 gmizemmoles) of
by HPLC. The reaction was_ then quenched wth sodiu

bemgik oxi de (8.4 ($©MIDOE) @gme@ymﬂm%ﬁwm&ﬁwﬁhﬁcmama@
hygié?r(%é%rac!‘gl‘ﬁryagﬁg Ig{eﬁégwﬁfﬁ cater (150 mi) keeping the

ter hol ding the reaction
betmeen 20C and 25C for at least 30 m nutes the

S ats AU B BBl L PR
w&,ggﬁgigé(thgﬁgmﬁ{,@%%gﬁdgﬂs used to atnospherically

To a clean and dry, nitrogen-purged 1 L round-bottom flask were charged benzyl
4-(3-amino-2,6-dimethylpyridin-4-ylamino)phenethylcarbamate hydrochloride
(30.0 g, 70.3 mmole‘s), 2-methyltetrahydrofuran (150 mL), triethylamine (14.9 g,
148 mmoles) and propionic anhydride (11.9 g, 91.3 mmoles) all at 20°C to 25°C.
The reaction was then heated to between 70°C and 80°C for at least 6 hours.
After cooling to between 20°C and 25°C the reaction was sampled and deemed

complete by HPLC. The reaction was then quenched with sodium hydroxide (8.4
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trace triethylam ne until a final volunme of

approxi mately 180 nL was achi eved. 10 The resulting
weabestovsras of benzyl 2-(4-(2-ethyl -4, 6-di met hyl PCT/IB2006/000754

H i m dazo[ 4, 5- c]pyridin-1-4l)phenyl)ethyl carbamat e

was transferred to a clean, nitrogen-purged 1 L '
g, EWWAS@Z u%%orv%aqh%atepmw LY &edpiMyRHE Cefnperattie b&lod 30°C.

met hano The reaction was stirred for at

Affeedmiiding the n’eaelsoraMtWé\em A04Cgand L5JCefuri atl leasivBO minutes the
ni trogen and hydrogen. T

h
reasticne Bz 81 weH 155 GoHle 1A & HERSh A0S SERVIESa vi it Phases were
sepé{l‘gté’@ d @- Fh%& pressgd%fﬁrﬁ\/\%%' usBit & atbsph&ically remove

enpera ure an or 18 hours the reaction was
traceokiethyiamlinsaumil ex fihal volueeec bf apprximately 380 mhewas achieved.

Then, Ge4ling A dione! cBRNR. Cstiareni-far v} ol 5-
c]WBRIir- 'T'ﬁ‘ﬂg ??&thbearﬁEfeh@%'tra(rﬂs?@rréd—}o @n&ehﬁemtrogen -purged

resultin uti on of 2- eth 4, 6- di net hy

1 lzm\ydmgmmpm readpp}mhtﬁlmmg 1>ﬂ°/§> Méym)&:eghaammhm (120 mL).

L L e SRR AR gy v
nitt&geh afd hyddg@nMIHEfdactiBh vatdeshielilb %@méer\i\ﬂ?@fmﬂ 55°C and

r enoved a%lrmsphen cally with 2-methylterahydrofuran
themtpresswizedawéh hydrelgenwier betweare idd andthdd JasiiveAfter stirring at

eb§éFsin 354 B e 9L 150 g R A8 e gt deoea o

redeficHresnipitin), - THee résaihi wasv@@embemomplateaabyt BHPLC and was
bet ween 60C and 70C for at | east

filigsed thiguel apwaigsamet q@@ﬁﬁatez%fdt%veTh%tﬁ't%W% “thgn washed with
mg?th%ﬁeagééggm ?Qﬁ{i'tﬂ% lth‘ﬁ | doIPROMES - %@g/ﬁ H¥It4§§-§g§1@fhyl-1H-

action was th
imdhekzol4,6- cjpyw:ilm\asylﬁﬂ"nen)yll)emaz}almneymasstraahfsedne&#’lsvramlqegoand dry

nifradan-Purdest & TRttt skahpl cinrediethe RisrBigfo acid (6.3
I'_e'?‘ anopﬁ‘é’s&%vaé‘fﬁaaé!&lt Métﬁﬁb{@lrv@éélﬂféh Ke%ﬁ'&/éﬂ—éttn%%hencally with

m.) were added. The reacti on was heat ed
2 mtbyétemley‘drefmalammtlvml aader lewels were aphjeved.urlder $ﬂ|V%ﬂ’f levels

| east,, 2 hours fter c bet 15 nd
w0 thén; natlliied” 66 AR | fe”r SR P A" R o
mbﬂml@fréhydr@fdr@ﬁ n#éthhAals {(16 Ovdlumese sotaljhe qu’eaoﬂbwmas then
35°then Tfiltered and the cake washed wth

heated topetueemAQE engr BXQ bu atigast hewrs. ghfiehgoelingdo between
15 A 2BSE I RT o feaeh Bl mipptsstheegeler Wisdloid Belisdi 15°C and
2%8&1 g&%@ﬁ&#ﬁ: o]l "’F@é‘%ac}loﬁ W #6483 d the cake washed

withrizdazthyftefraydrpfurdh(90-rylL). pAﬁeyblpmm’gaﬂmTcalee with nitrogen for at

hydrochl ori de was j sol ated i %
Iea)s/t 2 hours the solids were re urneg % 0 e same reactor and 2-

methyltetrahydrofuran (240 mL) and methanol (60 mL) were added. The reaction
was heated to between 60°C and 70°C and held at temperature for at least 2
hours. After cooling to between 15°C and 25°C over a minimum of 60 minutes
the reaction was held at temperature for at least 60 minutes. The reaction was
then filtered and the cake washed with 2-methyltetrahydrofuran (90 mL). After
drying under vacuum between 40°C and 50°C for a minimum of 12 hours with a
slight nitrogen bleed 21.0 g (63.5 mmoles) of 2-(4-(2-ethyl-4,6-dimethyl-1H-
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Step 4: N[({2-[4-(2-Ethyl-4,6-dinmethyl-1
H i m dazo[ 4, 5-c] pyri di n- 1-
weoRdlesgs | et hyl } am no) car bonyl ] -4-m PCT/IB2006/000754
et hyl benzenesul f onam de Pol#4norph Form B 10 To a
clean and dry nitrogen-purged 500 niL round-bottom
lmfda%%[ﬂ E‘Qﬂ@/rmﬂ g@phiniiethanahing - hyBratihiaridey| whs isolated in
azo[4, 5-c]pyridin-1-yl)phenyl) et hanam ne
90I"@/°é>r)@%lﬁll oride (40.0 g, 121 mmol es), di chl or onet hane ’
(400 nL) and sodium hydroxide (9.7 g, 242 mol es)
diluted with water (400 nL) such that the tenperature
Stép aai Ng({244-0+E30(0-4, EMmea@dﬁlmmnrdazo[ha d]pgtidinkl s

t f 15 i t
yl)eheeﬁiﬂ?hﬁiaerg@&qaébwﬂ UL "G@”ﬁ-?w Veg oG BT Eorm B

TR/ PBAN U NARLILIGRAAS L ANRIC- Bt rh Mskiidre charged 2-
(4t(2+eubwlene dmnetnymem mnuam[é §- o]psleﬂlﬂ &yl phenyl)dtharampe
oPh ed and d _
nyidhiSie (46.008ne S BinplssS ) Al fa Rt S48, AT [ ffhSodium

hydP&xige Nt negl Qngamn@olb%emmtéd) Wit i viaer 2@000h1LUESch:h that the
appr oxi mat el'y e reaction was |tered and

tempenaibier rerdaine kelew 30°Coufibtle keaction wraasheld at this temperature for

2 RN & CRENHASY 208 WBYaAIGIaR AT SEEEY 36 e D quinutes. The

pHERRBI isre! St ar ABBIRE tHeCaq @&iu&elﬁgeﬂgl@rw dithichlbfdriéthane (400
hol di ng the reacti on between 10 25C for a

mtr) furrajﬁeaﬁt Fominutes bejow I30°Ceart them alpsvatbioneeftle for at least 60
PLC. Acet 25
RS pnd s BhRsos: Whteh e rerael enflofGisTRmethans |ugs used to

| ath%‘é%héné‘él@ elite excRRastiwaar ‘f’l@h\iﬂ‘ﬁ—,\ &@ﬁbﬁh@ﬂfd?ﬁaﬂ@tlﬁiléfrs to a final

. The reaction was cooled to between 20C and
vcrkmnecnieappaommﬁtem 8efmk. Aberreagtien was filterrd ars tigasferred to a 2

AR R b LTRGBS B8 PR Hnpes) ves

addEeCtd Qhe Filtratai oven af méif of It eninerest keeplwgSthe temperature
filtered 30 and washed with acetone (80 mi,

Ll
betweead °6 and %‘@} Aier halging e reatiien baW@%&OTﬁéﬁad 25°C for a

i B3P, o K RRD PR b gt S, pootoe

w48 #ﬁled t6 h@(ﬂ;o@ﬂﬁ%ﬁ&]ly efispiatd {ie bll%h(o?omethane to low Ievels and final
et I net

I
reﬁcthm (yg@gpqwgs @pﬁmxlmaﬁelyzﬁp)rpheﬂ'ﬁe] r@@ﬁ'qu)r} Was cooled to between

2GEORFEEE) bt (L OGBSI B e The

sdrnple{ éhdvled Pokinforbh4B Grak m?ééeﬂt -ghd the reaction was then cooled to
H1 m dazo| 4, 5- 452 yridin-|

betwesher§iG entyt3aski fes)a aniptsaym] of42 fostsy Theelieasties was filtered
o O 51 M 200058208 o —5°C ana 25°C.
Tﬂ'\é tc%gg‘?/\VlasoHéIﬂelﬂ'lde1= d-str&5m0oRtrbgeh fdnale MY foarIR8E 12 hours.
After this time the cake was deemed dry and 49.6 g (101.mmoles) of N-[({2-[4-(2-
ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl}amino)carbonyl}-4-
methylbenzenesulfonamide Polymorph Form B were collected for at 83.4% yield.

Step 5: N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl}-4-methylbenzenesulfonamide Polymorph Form A
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[4-(2-ethyl-4,6-dinethyl-1 Himdazo[ 4, 5-c]pyridin-1-

yl ) phenyl ] et hyl } am no) car bonyl ] - 4- mret hyl benzenes
wabhkbwrasiesle Pol ynorph Form B (30.0 g, 61. 0 rmBCesB20a61¢h0754

acetonitrile (600 nL). The #eaction was then heated

to gentle colum reflux to achi eve honogeneity. After

Towkantarkd ary, eitfsdeprp@igedD1 Lefdumd-bettom flable astre 8barged N-[({2-
m nutes, the reaction ZIEf{éconcentrat ed to

4'26%19‘@1141@'@@?‘"@5@“ imidazaid. S-elpyfidivnl-was t hen cool ed to

T e

(3G O)rlg,%$ Dannicgledjaand Acetdoiti Ien(600| k). V\Eshemeapilm MSWheh heated
eth acetate under vacuymuntil .a fi l.u of .
a%%l@xpwgm JefiprotonpehighRiANoaeneiye a fte am‘ﬁgeé“?ae reaction at
reﬂ%@fo?dattlfaéi%@ttln%u@@é YAB ré&dilomwas @ohbentrRbY €S afe)b*d?dkﬁﬁtely 450
to granulate at tenperature for at [east 6 hours.
ml.editie oeactan waslteeh tcooleet teebatvied 20UC 2@ 30 in Iess than 90

allowed_to stir at ten‘gerature for at |east 2 hou
minbtes:. eaEheoreanagnfwaﬁe Qld gh B0 ashednight rrns ﬁ'ﬁmp'ed showing

coﬁp{gg’s@% t?)gg %Mh c%rtorﬂfr%r\ﬁ%% P@Eémagﬁﬁa i b&h?@ﬁ@eﬁ@& under

va@UUﬁDGﬁﬂ éﬂlﬁ@ldxorl]@lﬁe(l)fmp(owxﬁ\aiélyrﬁm mt)renfalns The reaction was
2 [4-(2-et -

hqq.te Q{gga’[lq cgm@}rpﬁ g ancythe s ||ds a]IIowed to granulate at temperature

t o
o PR By P BTN Lot BBy 95 20 ane
alhﬂm@dﬂto Wbﬁnp%raﬁr@lfdmtleasbt atoluoen @he reaction was filtered and

% 2eth|-46d|rretty .
wash withoethyb agetale (99 ml)- After drying under vacuum between 40°C

e SR RS AR S it 7.0 0 (54

ni trogen- purpg fihaG&zoMe 5ec din-1-
el 09 PO PR B et hnadcta oy

yl}ﬁhanyﬂamy[}anm@]:@shqwlm me;n»"pﬁwe)sutfmaramen@owprgh Form A
di chl th 110 L

W%cﬂ %@ng‘ﬁﬁo&@é?@é’cﬁgﬁi& 20(7?503‘,9 gg?z(m’ml esg was

added over a m nimum of 30 m nutes keeping the

te%erature bet ween 10C and 25C. After holding the
E . bet ween 1OC and 25C for a m nimum of 30

vlmhanvﬁdtrfwiarramo)bamqvm& merhlm\llbenzmwuﬁsnamm Polymgieh Form A

filtered and transferred to a 150 niL round-bottom
fI ask. Acetone was used to atnospherically displace

clehh Hrer hﬁﬁa@@ntﬁurbéw dsevelsroand-Yottoi flagleaeté eRarged 2-
UNe was appr oxi mately 30 nL. The reaction was

(%(ﬁaeﬁftyl-ﬂcﬁ -dimnetbpint Hmnziaz@{@ﬁsﬂ%ldw@wylmm)@m@mInaeﬁ1 0 g,

[2%{%%?% %’QJC g{oﬁ&rgri\%gﬁag]e% hl?)yﬁnL) Tﬁ_tferp]egulforf)ﬂlsgcyanate (7.3 g,
37.2 mmoles) was added over a minimum of 30 minutes keeping the temperature
between 10°C and 25°C. After holding the reaction between 10°C and 25°C for a
minimum of 30 minutes, the reaction was deemed complete by HPLC. Activated
charcoal (DARCO, 110 mg) was added and stirred for at least 15 minutes. The
reaction was filtered and transferred to a 150 mL round-bottom flask. Acetone
was used to atmospherically displace the dichloromethane to low levels and final

reaction volume was approximately 30 mL. The reaction was cooled to between
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c] pyri di n-1-yl ) phenyl ] et hyl } am no) car bonyl ] - 4-m et hyl
benzenesul fonam de Pol ynorph Form A (219 ng). The
woeeamtowsas was al | owed to granul ate for at | easPCTAR2006/000754
hours between 20C and 30C. 4he reaction was then
cooled to between - 5C and 5C for a m ni num of 2
2058 Yk 36’5@ érﬁ%bbeéd Wagh IN-i( Lze Ed-at)- Waﬁﬁ’etﬂciﬁ-mlirhidazo[éw-
acet one cooled to vveen °5C and 5
c]pyelin- ng;)phehw ethynl@mr@)sarbeayﬂ éfmeihyihayeaneaulfdr@mlde

ilte ast .12 hours,. After
Posygn%rgkrﬁ%%né% Qﬁ\mg g'qeélre(agtl%rg M(AS. %] %N%H ipegmulaiie%r at least
Acl- bet -
12;]?%% g%;\ﬁ% En % ﬁ%)gér(ﬁﬁd}l] g?c%r b-lc-)rrl% |r?efCAt,I.OR1 was then cooled to between
5°etdnd Beozenestiihianavicie RolsooThé réacmnmwassefnlmred and washed
collected for a 9.8%yield. 15 EXAMPLE 10 N-f
with- aeetnay(404ma.) dtaniedyio -betmepfi ko and45%C c|13lw |cakﬁ was held

untiehB Gpon Bf i o R Lo} el R oBiy 2 FEG g B 18 9
(3. gteﬁltr_aﬂnble%glt Ir?g?hfhlr g{z Rl-@Obtiyi-0/6- @rrném{n(mqrfnm»a(za[zzstc]pynmn -1-

yl)phemllmlzsd[aqcnmodqqyppnw] A-methyloeneapesdionamidai RlymaripForm A

t ul fonamde in a m xture of
""% CSﬁ%?tgﬁr%Bglﬁ%e g%ﬁa‘lg]aacet ate. EXAWPLE 11
N-f({2-f4-(2-Ethyl-4,6-dinmethyl -
H im dazof 4, 5-cl pvridin-1 25
E | et hyl } am no) car bonyl | - 4- met hvl benzenesul f ona

!!a§§4§ﬁ 324,5%@?@1# @T—Nﬁﬁlahzésiﬁ{],ﬂrl?y@y\ﬂ@ﬁ ﬂbt( ?'ang by
vl)EhhmVHeth@l}a:rnm)dra/rbonvj] -4-methylbenzenesulfonamide Crvsta? Form C

Cypil FOrd: MrbiBRER SaeRIST S A BT NG P e-

Et&éll24 BAdn(n%‘tI@IhN-llqrﬂbo@zd[d’@-errdh 1-yI)phenyll]ethyl}ammo)carbonyl] -4-

i m dazof clpvr|d|n1
m@t@mm@yeae@dmnamldenm @trnwuf@mi @h@aiorrwﬁ gibyacatate.
Form G Crystal Form G was observed at el evated
tenperatures while analyzing Crystal Form D by
EXAMREDI1Crystal Form G was not observed at anbi ent

Nten‘perat;é » D 2006/ 095268

D.E 0912 v d' raction
vl)phenvl]ethvl}amlno)carbonvl] -4- methvlbenzenesulfonamlde Crystal Form D

Crystal Form D was obtained by crystallisation from a water slurry of N-[({2-[4-(2-
Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-yl)phenyllethyl}amino)carbonyl]-4-
methylbenzenesulfonamide.

EXAMPLE 12
N-[({2-[4~(2-Ethyl-4,6-dimethyl-1 H-imidazq[4,5-c]Dvridin-1 -
vl)phenyllethyllamino)carbonyl]-4-methylbenzenesulfonamide Crystal Form G

Crystal Form G was observed at elevated temperatures while analyzing Crystal
Form D by VT-XPRD. Crystal Form G was not observed at ambient temperature.

ANALYTICAL DATA
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The conparative PXRD anal yses of Pol ynorph Forns A and

B and the reference sanple from WO 02/32900, Exanple
Wa200680820688 (see present Exanple 2 and Fi gur ePEY/IBBNE000754

performed using a Rigaku RI4NT- TTR X-ray powder

di ffractometer 10 using Cu-Ka radiation. The

instrunent is equipped with a fine focus X-ray tube.

The tube vol iage. and anperage were set to 50 kV and
X-Rtay Rewdes Jitfracli®n  The divergence and scattering

T PR PP s RIS PO SITOASPEL R ld b i ssiornce

sampleﬂmnmlWOI /82900 db>xarhple. 420\ Ste 8t(ace \pmesdmﬂ:'a(ample 2 and

FIgOR NSRS TRt uisbid Bl AR ?E%&g ERhrbEHtadtometer

usqn@@a K& PadiBESH nqhal .hammaht is @ ;ibééﬁ&% 9qtrieeréba§ Xars tube.
anal yzed usi ng- R gaku X-ray sys | es were

The w@r\mﬂtagerarmw@mperagaoyem el tngsqm\éand B08MAI respectively. The
b AR SRR RY o R R B e W ot

0.F8Inyimip rpiffrdods dreaciatio mﬁs&i&e@éﬁ%&i NEP&tiBtiNatida @é‘tdct@r A
shown in Figures 1 to 5, were erformad accordi n

thefft iNesmPRRlITaUSHRaN e B3 89C/BIG 1siRR)i feam 3 10 30°26

BT BARErRBa SHa R LS SHRUL AR SicHR i ghment

Datedverta mﬂl;ecfemmh ahalyzed JJS[hg—BLg@ku 0( Eamgystamnd %aﬁ(pleewvere
or So P te detector. ma was coII

PepPsif oesapavat? figbie, in g a{ugUiniym Sample O@FéH‘at 1S

h@r‘lz’o%teﬂfy @teﬁéd%ﬁberﬁnﬁaﬁlnﬁg 8h®Padduidiic. 1. 0 second.
Singlecrystal X-ray anal’ysis 30 Data was collected at
roomtenperature usi ng Bruker X-ray diffractoneters

T kAR Bndbbre o ERRmoBR HEA BT BN k) Farme G D ana G

shigyi pdsig uﬂ'éyﬂ §iBLwWéke P@ﬁ‘bh‘h@cﬂ abtdrdaig/topthe folledingnethod:
Br uker Inc facilitated all necessary

crystall ogrfaphl c conputations and nol ecul ar di spl ays.

Pi\ﬁldglakﬁ'%{{/ﬁifﬂ%%ti% a%lf@l attern fromsingle crystal
gata 10 conpare th lebl.” ts between a single crystal

Tha @owdpopd&emsammieecoltectadaﬂmug at&mhkpomﬂét)o hffraetametan

cqgpEr aDGEPRer A dabOD B A 146 EUdRmmbarRay ek or Sol

X Mo 'BHTE deicvtb ¢shia vapédlicied oM B4sCHb 0 eegmsem two theta
l'ibrary can performthis calculation. Conparing t

uging eustep @(zepzf\maﬁ degreeand @i stap time of 1.0 second.

@]

Single crystal X-ray analysis

Data was collected at room temperature using Bruker X-ray diffractometers
equipped with copper radiation and graphite monochromators. Structures were
solved using direct methods. The SHELXTL computer library provided by Bruker
AXS, Inc facilitated all necessary crystallographic computations and molecular
displays.

Calculation of PXRD pattern from single crystal data

To compare the results between a single crystal and a powder sample, a

calculated powder pattern can be obtained from single crystal results. The XFOG



10

15

20

25

30

35

t he experinental powder pattern will confirm whether a
powder sanple corresponds to an assigned single
wonrystas268t ruct ure. This procedure has been pecTaB1e000754
on N-[({2-[4-(2-Ethyl -4, 6-diTnmet hyl - 1
Him dazo[ 4, 5-c] pyridin-1 10 .
and XPOw ebhrgluber gragiams peovidey bl phrinsftthe ISHEIZETIe sedripuiar

- mde Polyporph Form A, and Crystal Form D. A natch .
libgrsty\GagPareEM s ‘f?el?‘t"@#'ﬂ@.- 59@1%%9@% ﬁ%‘c%\‘% ﬁ@g’fajer pattern with

thg R BB oA PR luce? Rl A, ool B ARBC DN 2o

conespodds & apedsigndd ingladegstahaiructureomis préceduriedtasolbeen

perloriechag) Na:14- Gremv FrireeHedn gt ol 5ol

yI)%hényl'fétH&ﬂ%mmar H&I%Q%eWy%‘é?ﬁ%thuIfd@%iﬂéwymorph Form A,
igure 1" a shows the PXRD pattern of

ard Crystal[Renreb Et Aynaigh dedwveen itye twio paitems indicated the agreement

o h g BB e A S LB e

1 b shows the cal cul ated PXRD pattern of
CN[(f2-[4-(2-Ethyl -4, 6-di methyl - 1
Toe lacameyiapibtan hes,heeptAyglqRachgnd ygraded over a long

PSR ot PR\ BRI DF L LOREHR 89 RS Bl
SHELKTRY Ref@eRtdManiah-dersirng1; Briker AXS, Madison, Wisconsin,
j 21 qS {4, 5-c] pyri di n-1-yl ) phenyl ] et hyl }am no) car bonyl
U%Sz( érz hyl benzenesul f onam de Pol ynorph Form B. Fi gure
3 shows the PXRD pattern of
N[({2-[4-(2-Ethyl-4,6-dinmethyl -1 H _
Figuntedda §%¢1W5ﬂ¢? 5’9%!/:![@1 patterryof) MHERY A (BtERY -4 digiaday!bidry |

e S P E PR ES B IRRuRaiale or m ©
mbtHy(dehzeAeé@fdramyite 2 dymiorstt Agim A, H- _

im dazo%4, 5-c] pyri din- 1-ﬁé#g)phenyl ] et hkll }am no car bonyl ]
Figuee 1bshays Haep salsalaied Srek patier, ot A ({Bd fAriRr:thil-g6raimethyl
R SRR TSR e Baoryne
mblfhylbeima[eéulfardrmdeil?’bl}n?bfm Fpimery| ] et hyl } anmi no) car bon

yl]-4- ] For. :
Fibitse? s9B0ea PR HBERUED D MAC Y2 B hYaL he
inﬁé@i}[@ﬂéﬂsgﬁﬂiﬁﬁ-Qb;{)rﬁér%rlfeﬂ‘i)g}%hﬁhb}ﬂaﬂﬁbrﬁrl dinethyl- 1 H

I m dazo[ -c] pyridin-"1-yl pheny)E]Set hyl’} am no) car bony|
methylbenzengsuléonasmids P alpmanpliEoanyst al Form G

Figure 3 shows the PXRD pattern of N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-
imidazo[4,5-c]pyridin-1-yl)phenyljethyl}amino)carbonyl]-4-
methylbenzenesulfonamide Crystal Form C.

Figure 4a shows the PXRD pattern of N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-
imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl}Jamino)carbonyl]-4-
methylbenzenesulfonamide Crystal Form D.

Figure 4b shows the calculated PXRD pattern of N-[({2-[4-(2-Ethyl-4,6-dimethyl-
1H-imidazo[4,5-c]pyridin-1-yl)phenyllethyl}amino)carbonyl]-4-
methylbenzenesdlfonamide Crystal Form D.
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Figure 6 shows a conparison of the PXRD patterns of

Pol ynmor ph Forms A and B and a reference product
wohowionsdsf rom t he net hod of preparing PCT/IB2006/000754

N-[({2-[4-(2-Ethyl- 10 4, 6-48i net hyl -

H i m dazo[ 4, 5-c] pyri di n-1-yl ) phenyl ] et hyl } am no) car bon

Figtré %H&HMeUBﬂRmtém @ﬂwq(@mw@ammqsmnmyl -1H-
02/ 32900 (see present Exanple 2).
lmrdazg[%wﬂm«r '@'irl Q/é’l)@hﬁm’l @hb“}@“tﬂ%@arbeﬂymr&r ph Fornms A

f duct
el g b bnaA 888 S e herefor6. di sti nct
Figuwe @ shoy awopipatisbarofithe PXRD paftets ofi Ralymgeph _Eorm_hé\ and B
and EpETRREREEGTONHE ORABRG oGy Henediod PEbpanbd HIZH-2-Etnyl
4 E?Bm?étﬁgﬁm ifHida: $~C]%ﬁcﬂn -l ?l HeHyRBEHyINMnRSSYearbonyl]-4-

(rntensity absent” in sone cases.
mabyms@nzmmgﬁaeﬁd@@mrmne/wabommao Exarmpls) 42, Btep 8 (see

oG T GG ECEM B A0 BBy s  an

B do %o@c@rr@sép?orﬂﬁto&heQe%r&%elpﬁ)dhcﬂ-8e§cr|bb2i ih W& 92/22900 and are
2 7.8 13 13.4 43 8.2 18.0 13.7 27.5

thqrefore&ileztlncimoyelgwlqummc forms. 15.6 5.9 12.8 50 6
15.9 19.9 13.0 37.7 17.1 10.2 13.5 48.0 17.5 100
14.0 10.3 17.8 21.8 14.5 39.4 18.2 19.1 15.1 17.1
ThtpéhiistgdFobthdZabbve fRube® ard gi/énan 14blé 2. Peak intensity is

dependent on the morphology and particle size of a sample and may vary, with

low intensity peaks (intensity less than 10%) being absent in some cases.



20.2 8.4 16.8 11.6 21.6 35.9 17.3 18.6 22.8 14.7

17.9 10.2 23.0 17.2 18.2 10.9 23.5 19.8 18.3 10.9
wa4o0@/04s268 18.8 9.6 24.8 5.9 19.8 24.0 25.1 BCHIRI&G000754

100.0 25.7 40 21.0 32.2 261 11 21.8 21.8 26.6 18.7

22.7 25.2 27.0 9.7 23.0 29.4 27.5 9.5 23.6 12.5 WO
Taltle® 095268 PCT/ |1 B2006/ 000754 50 27.8 8 24.4 17.3

28.3 7.3 25.0 10.1 29.2 7.6 25.8 38.5 30.5 5.4 26.3

19.9 31.6 5.4 27.8 8.9 32.3 4.7 29.48.7 33.16

PELYMQREH EOIMA o ¢ &?S#ALW?&':@WPJ a
Angieentheta % AndhtengityTtiet a | ntAmglety Thetat/ - O PntéhsigA %
foH 1000 7.2|14.8 7.1 8.4 7.6 16,0 7.5 5.8 9.6 85.7
5.2 6.9 6.3 98.8
9.8 941 6.7 18.3
125 15.9 7.0 185
13.2 33.2 7.8 135
134 43 8.2 18.0
137 275 10.1 6.2
14.1 90.3 11.3 31.7
15.6 59 12.8 50.6
15.9 19.9 13.0 37.7
171 10.2 135 48.0
175" 100 14.0 10.3
17.8 21.8 14.5 39.4
18.2 19.1 151 171
19.0 28.8 15.6 321
195 23.1 16.2 12.6
20.2 8.4 16.8 116
21.6 35.9 17.3 18.6
228 147 17.9 10.2
23.0 17.2 182 10.9
235 19.8 18.3 10.9
24.0 447 18.8 9.6
248 5.9 19.8 4.0
25.1 85 ' 20.5 100.0
25.7 40 21.0 32.0
26.1 11 21.8 21.8
26.6 18.7 227 552
27.0 9.7 23.0 29.4
27.5 ' 95 23.6 125




9.0 13.8 11.1 3.1 9.5 44.0 12.6 43.8 9.9 11.4 13.5

7.5 10.8 86.3 14.4 8.3 11.5 62.6 15.1 100.0 12.1
woaoek/0dsed 79.0 12.5 33.9 15.7 12.8 13.3 59. BCTABD06/000754

8.8 14.4 15.6 17.8 5.0 1502 36.1 18.3 9.9 15.4 26.8

19.2 6.6 16.0 34.2 19.8 4.6 16.4 21.0 20.7 14.4

246.8 17.3 21.0811.4 17.2 13.(®4£4.4 7.0 WO 209@/395268
PCT/ | B2006/ 000754 51 17.8 22 6 21.9 8 7 182 11 4
2234 39.1 15795 4 22.8 86 #590 0 25 4 2340 3
293 7 21.8 22]4°93.2 26.0 156092, 7 30.7 27]3%64.6
3@8.2 47.6 27.5514.2 23.6 27.|logx8.3 10.1 24]Q9H.3
28 6 5.1 24 6 33 428 9 6 0125 021 7 303|146
306.9 20.7 31. 0587 26.6 18.6 3487 4.4 8.9
32.3 \ 4.7 29.4 8.7
33.1 6 30.8 7.7
34.6 4.3 31.4 7.9
35.1 5.5
36.1 5.3
37.0 5.3
CRYSTAL FORM C CRYSTAL FORM D
Angle 2-Theta ° Intensity % Angle 2-Theta ° Intensity %
+/- 0.2 +-0.2
6.6 100.0 7.2 14.8
7.1 8.4 7.6 16.0
7.5 5.8 9.6 85.7
9.0 13.8 111 3.1
9.5 44.0 12.6 43.8
9.9 114 13.5 7.5
10.8 86.3 14.4 8.3
11.5 62.6 15.1 100.0
12.1 18.4 15.4 79.0
12.5 33.9 15.7 12.8
13.3 59.5 16.1 8.8
14.4 15.6 17.8 5.0
15.2 36.1 18.3 9.9
15.4 26.8 19.2 6.6
16.0 34.2 19.8 4.6
16.4 21.0 20.7 14.4
16.8 17.3 21.0 11.4
17.2 13.0 21.4 7.0
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28.7 10.0 67.5 13.4 86.7 WD 2006/ 095268

18T/ 1 B2006/ 0002548 52 14.1 3129914.6 87.2 18.8 36.09
16.1 38 2 1713 60.8 18 324 6 19 6 41.7 201 51.9

183?.9 83.6 22 81487 23.1 28.22423.9 100.0 |89.18 37.2
162 7 201 28.4 22.8 86.9
19.9 25.4 23.4 25.3

20.6 32.7 23.8 29.8

21.6 26.4 24.6 22.4

22.1 29.6 24.7 21.8

22.4 23.2 26.0 15.6

22.7 30.7 27.2 64.6

23.2 47.6 27.5 11.2

23.6 27.1 28.3 10.1

24.0 34.3 28.6 5.1

24.6 33.4 28.9 6.0

25.0 21.7 30.3 14.6

25.9 20.7 31.0 7.7

26.6 18.6 31.7 4.4

27.1 20.7 32.5 7.3

27.5 26.1 32.8 8.7

27.9 | 166 335 . 6.5

28.5 12.5 34.0 6.3

29.0 9.3 34.3 5.5

30.4 10.4 36.2 8.9

30.7 9.6

32.4 8.8

32.6 8.5

37.8 6.5

CRYSTAL FORM G

Angle 2-Theta ° Intensity %

+/- 0.2

7.2 28.7

10.0 67.5

13.4 86.7
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Scanning Calorinetry Differenti al
wecarsrmwmgs cal ori metry (DSC) was performed usi ngCaIBA06/000754

5 Differenti al
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uld therefore be
R Spectroscopy WO

53 5 Infrared spectra
uired on a Magna-1R
rared (FT-1R)
ol et) equipped wth an
n ext ended range
and a

(DTGS) detector. A
(the CollectorTM Therno
sanpl i ng. Each spectrum

| collected at a spectral
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or 13 mmdianter cup. A

L a—set was acquiljred with an ali gnnent
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for Pol ynorph Form A
TI R- 8200PC Fouri er

ect rophot onet er equi pped
ed wire beam source, an

Differential scanning calorimetry (DSC) was performed using a TA instrument

differential scanning calorimeter 2920. The sample was placed into an aluminium

DSC pan and the weight accurately recorded. The pan was either ran open or

covered with a lid and then crimped. Each sample was equilibrated at 25°C and
heated under a nitrogen purge at a rate of 10°C/min, up to a final temperature of
100°C or 350°C. One analysis was performed with an open pan and heated to
175°C. Indium metal was used as the calibration standard. Reported values are
rounded and should therefore be considered approximate.

FT-IR Spectroscopy
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acﬁih (Djrgd? Sthkibb Y fatiane M SR axlal sets BRhINS BEET BRRF UM QP&ength
calibration was performed using polystyrene. Reported values are rounded and
should therefore be considered approximate.
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Pol ynorph Form A as clained in claiml1l or claim2, or
a 30 pharmaceutical conposition as clainmed in claimS3,

woOnodelveszes epar ati on of a nedi canent for the cBCatB2086¢/000754

pal liative or prophylactic Sreatnent of pain,
i nfl anmati on, osteoarthritis or rheumatoid arthritis.

CBAIMSnet hod of treating pain, inflammation,

osteoarthritis or rheunatoid arthritis, which
i ncl udes adm nistering an effective anount of

N[ ({ 2 HsbenBallf Burkl Biystethirks, N-@2 ik 2-Ethyl-4,6-dimethyl-1H-

H-i m dazo

yl) phem%@@of&ﬁ}camrm)ﬂarlmheng]emyﬁamm)bamw}@m f ona

m’ dgr a W@’Sﬁ%‘?g%%%ga%@é: F@ CI A éc%:rls “haaBrerised

phar mabeu poerr:XWQ?%llffra@ibraﬁaﬁélw mdme@ kﬁ} Wa@ia'iront\ﬁith Cu Ka
an ani nal i ncl udi n uman, in need of “such

t r eat mpgiation “@%H‘P&&%W@Gr@ak@r@i&'ﬁheﬁané 8,13.2,13.4,13.7,
N- 2 t

| m[ ggzg%lff (512{:% wpd?kglggm%%’/ﬁg Hy% }am no) car bonyl

] 24- miN-[({2-pe(2-Etimdd, 6dnaeﬁh§ie1ﬂahydmzcﬁh Seipyridin-whi ch

is charséerllf?zlglé&m Ewc?er X-ra dlffractlon

pat t er H/BBEAY Y inpicairenYbhnpthibenzeaes ionrgiden

whi ch 'Pb%}rﬁQ% P& APLPKIBIAdd #1 d] %F%% th?h %]fgr?th?rlaﬁactensed

13. 0, 5 '14.5, 15.6, 20.5, 2
8. N [ byziffereptiaEsdapning elolinretriyfDSC) in which it exhibits an

I;I-I) thg%éﬁ%ﬁ‘ﬁiﬁ% %l‘%@&%%h@?ﬁ 4- met hyl benzenesul f ona
made  ASpiRarhyAeeuBbalFsnIddBitRsh PlcRIdRE N- [rqzcmaaan r¥| WY-Gifhethyl-

is further characterised by differential scanni

cal or i fEr¥idazed)5-clpyitinctryl)phes] eéhylbarawo)@rb@anm c

|e\r1§|nb dl?ﬁnegtﬁﬂBF %%r?%%%lfeaﬁéJFg A/ﬁ@ﬁgHt#cﬁﬁ'{/ﬁ a%nagl& id i iaim 1 or
H- i mi dalaih4,3egéther ivith onk-or mpmaprydiﬂmdadtlballv él@@éméilﬂ@n

yl]1-4 20 .net h%l benzenesul f onanm de Pol ynorph Form B as
clai me8FRNMSi m 7 or claim8, together with one or

mar e phﬁ[&{@gﬁ%ﬂ-ﬁﬂﬁhh}% Ggﬁ@ntg?ﬁw-lﬁml@agd [#588byridifta-

H-| m daé@pan;&]e@]};ﬂmldp)calbonyl] 4-methylbenzenesulfonamide
1 PR AN A ROCAREDY o s A B sl one
cl ai m thddicariest.as a nedi canment .

5. The use of N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide
Polymorph Form A as claimed in claim 1 or claim 2, or a
pharmaceutical composition as claimed in claim 3, in the preparation of
a medicament for the curative, palliative or prophylactic treatment of
pain, inflammation, osteoarthritis or rheumatoid arthritis.

6. A method of treating pain, inflammation, osteoarthritis or rheumatoid
arthritis, which includes administering an effective amount of N-[({2-[4-
(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyl]ethyl}amino)carbonyl]-4-methylbenzenesuIfonamide
Polymorph Form A as claimed in claim 1 or claim 2, or a
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11. The use of N[({2-[4-(2-Ethyl-4,6-dinethyl-1
H i m dazo[ 4, 5-c] pyri di n- 1-

weoRdlesgs | et hyl } am no) car bonyl ] - 4- met hyl benzeresuBioosien0754

m de Polynmorph Form B as c¥saimed in claim7 or claim
8, or a 30 pharmaceutical conposition as clained in
cl ai m Sharimacebécalrapapadiii@nastlairmedunl cawmes) to faprariimel,

curatiyve alliative or prophylactic treatnent of
pai n, 'PHWQ&%PPHI?}“,&PG%P? ﬁaﬁﬂﬂ freabpentheunat oi d

ay Ihfit'és%nti%ﬁy gsﬁ{éf%tr?& iRk f\ﬁ[g{?t-[iﬁ[’(@-@lﬂ{;/gflg-dimetmlﬂH-

i nfl ammati on, goarthritis heuna art tis,

whi ch imidazajéS-ajpyiidinst-gh phen\dlettefifaecino\earbomylRd- of

ﬁ |[ En{ gg%ﬁ[yﬁ%z%%sgb%t}nqrﬁ@%%l%to?% Form B, which is characterised
yl) phegvb]p%ﬂﬂr@dr}ﬁrayﬂei}f?@&ti@wbdtﬂerﬁoﬁﬁéiﬁ% by ME&MaEMh MARTU Ka
m de ol ynorph Form B as clainmed in claim7 or claim

8, or mAafopoRBichIncledesTHin BRokSAVRT et 68, $1.3, 12.8, 13.0,

ohar TRl L8] (SRS 00 AT SEH IER AN CLam O 1

t 8 eat NR{{2-[4-(2-Ethyi-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide
Polymorph Form B as claimed in claim 8, which is further characterised
by differential scanning calorimetry (DSC) in which it exhibits an
endothermic event at about 178°C.

9. A pharmaceutical composition including N-[({2-[4-(2-Ethyl-4,6-dimethy!-
1H-imidazo[4,5-c]pyridin-1-yl)phenyl]ethyl}amino)carbonyl]-4-
methylbenzenesulfonamide Polymorph Form B as claimed in claim 7 or
claim 8, together with one or more pharmaceutically acceptable
excipients.

10.  N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide
Polymorph Form B as claimed in claim 7 or claim 8 for use as a
medicament.

11.  The use of N-[({2-[4-(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1-
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide
Polymorph Form B as claimed in claim 7 or claim 8, or a
pharmaceutical composition as claimed in claim 9, in the preparation of
a medicament for the curative, palliative or prophylactic treatment of
pain, inflammation, osteoarthritis or rheumatoid arihritis.

12. A method of treating pain, inflammation, osteoarthritis or rheumatoid
arthritis, which includes administering an effective amount of N-[({2-[4-
(2-Ethyl-4,6-dimethyl-1H-imidazo[4,5-c]pyridin-1- ,
yl)phenyllethyl}amino)carbonyl]-4-methylbenzenesulfonamide

Polymorph Form B as claimed in claim 7 or claim 8, or a
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pharmaceutical composition as claimed in claim 9, to an animal,

including a human, in need of such treatment.



