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In a fourth aspect, there is provided a pharmaceutical composition comprising
the crystaliine form as defined above.
In a fifth aspect, there is provided a dosage form comprising a pharmaceutically

effective amount of the crystalline form as defined above and a pharmaceutically
acceptable carrier.
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BRIEF DESCRIPTION OF THE DRAWING
FIG. 1is a Powder x-ray Dlﬁractogram of Form IV N-{2,3-Dihydroxy- propoxy)~3 4-
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DETAILED DESCRIPTION OF THE INVENTION
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The disclosed composutions are useful as" both prophy!actlc and therapeuhc
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- onatRigaku Nmmdudlﬁradmaemwmmmﬁwﬁet ers discussed above -
-are ghgngheps of pr epar| ng poI ynor phi c for m |V by:
' R!gaku Ultima + Drffractometer w:th an lBM-compatib!e lnterface equnpped with 6
posftxon autosampler software = ngMeas v20 (Ragaku December 1995) and JADE 3.1
+ 35 (Matenais Data, inc.). i
' " t‘.':uK,i radiation {40 mA, 40 kV A=15419 A) “Siits I and I at0.5%, slit li atO 3"




' wozﬂosygmpg phenyl am no) - benzami de into a vol

125 a) enterl ng an anount of
N-[(R) 2, 3-Di hydr.oxy- pr opoxy] - 3, 4 dlfluoro 2-(2-fluoro

#H’ifmﬂfwﬁlssw
Cl-C4 | ower al kanol and water,  the. . anmount t hanol

"to water being at a ratio of fromabout '1:9 to about

1.11. at a tenperature of -f&com about 32C to about

. .38C b) stirring the corrponents of step a) to create a

" nmixture of NN[(R-2,3- 30
Di hydr,&)?x !c%gpoxy] 3 4-di fl uoro-2-(2-fl uor 04- | odo- phen-

yl ani i n-al kanol -and water, c) cooling:

d
t he m%@y@s (9f29 coupled scan. 3.00° to 45,00° in 28, scan rate of 0.2°/min: 15.0°

I\&eFIQR?-sEps Dt hydr oxy- propoxy] 3, 4-ddt uoro- 2- (2-fl uoro

- 4- i 0od®=ppe Ryphaindud 8Y) vid) R Brdksee ohth z%}ﬁgékgrlourﬁrgalc% SiuntiRm - -

ahoId@F%%&ﬁEH{dﬁ shigm about = 22C to about "28C;

- Separati

N[ (RS2 W%@y%maﬁswqemaemu@ﬂ uor 0-2{2-fluoro-4 -
- - | ddo-Sapplerweressmimas phpnzanndhertical axs dlieg edtdwtiationand

| ~wat er Taﬁm I%&QWI@PQ%@P ﬁéch%géyl Q)pg?f%%me F&m ede %paund |

.‘I n%\ﬁl:ea‘ EtﬁJs%f (%MB tﬁ?ﬂ%? spacm%s éﬂ@ an : rglslng egﬂgeis bypeak -
0% WHh gy VG Rl f B gleasupapen@r Rigaku ditngr o fiffragipmaterrwith

-ftqtﬂéarpwll@ioamsed descri bed herein is a process in which. |
.fromabout 0.1 to about 5 kg of N[ (R)-2, 3- Di hydroxy- ..

pr opoxy] - 3, 4-di f | uoro-2-(2-fl uoro-4- i odo- phenyl ami no) -

“benzami de are nixed in an ‘al kanol and 5 water mxture
‘havi ng ‘a vol une of from'about 7.5 to about 15 I|ters '
- EXAMPLE 1 N-[(R)-2.3-Di hydroxy- propoxyl -
. 4-difluoro-242-fl uoro-4-iodo-phenyl am no) benzam de

(Form1V) To a flask contai ni ng

'3, 4-di fluoro-2-(2-fl uoro-44odo- phenyl am no) ben20| c

acid (2.6 10 Kg, 6.6..ml) and- -
N -.car bopyl di i m dazol e (1.1 Kg, 6 8 m)li
under - ni trogen atnosphere, was ~added 12 L of dry

~acetonitrile. After stirring at: 22. *5Cfor about 90
mnutes, a sol ution of
_(R) O (2, 2-di met hyl -[ 1, 3] di oxol an- 4 yI nethyl) hydr(_)xyl

amne in toluene was added ( 8.5 1 total voluneg,

- about: 8 nol es of amine). The solution was stirred for

~at least 6 hours at 22 t5° C Aqueous hydrochl oric

acid (9 L, 1.5 nolar) was added, -and after stirring

- for.about 5 15 m nutes, _the Iayers wer e separat ed.

‘Aqueous hydrochl oric aci d (9 L, 1.5 nolar) was added

.-L"‘-_»to the remaining top layer, and after stirring for
~ “about 20 hours, the layers were-separated. The

| “ remai.ning top Iayer was concentrated By, vacuum °

distillation,. and then diluted wi'th 15°.L tol uene and
2.L ethanol. The m xture was warnmed to 35 - 45C and
diluted with 20 L war m. wat er; then cooled to 0 - 5C
The product was col'l ected by flltratl on and washed.

""'Wlth 2 L




120 tol uene. The product was recrystallized by
di ssolving in 12 L toluene and 2 L -ethanol (505 O,

_m%d{a Sk L water and cooling to 0 - 5C. _
co +éctolgsgg t he product by:-filtration and %&@ﬁzoodeassogh

toluene, the product was dried in a vacuum oven
resulting in 2.6 Kg.of N[ (®-

2, 3- Di hydr oxypr opoxy] -3, 4-di fl uoro-2- ( 2- f | uor o- 4 i odo-
phenyl am-no} benzam de. 2.4 Kg of the above compound as
a m xt Aﬁ'EQlf different crystalline. forms was stirred
25 .in a mxture of 10 L water and 1 L ethanol at 35 5C
- for 20-30 hours, then codieeliret 0 25 5C. The product

. was collected by filtrat ||@4p,s.qnd washed with I L of__r

wat er , o 4fagn dri i n-a vagul oven at 65C. Thi's

result‘e 7If’ ZI:%S whi ch was greater. than
90% f or V.. Nol9 C aﬁ‘éﬂy& s shows an onset -of .
mel ting 4 11003#°49 onl y6.4 smal | -amount of the peak
with aassnset obespet i Ny 2816| 117C. 30 X-ray diffraction
patterng;ogqf the4@4yst al- fpgm of the present ‘[nvention
wer e red R|gaku UIt|ma+d|ffractorreter

Wi th- Cu r adi aﬁ'#gﬂ Equ? tent Ri gaku U tim +.

10 fora%‘i%ter 4488H an | BMiconpati bl e interface '
. equi ppetbeai t h. a04pq3|t| ogs.3put osanpl er, software =

Ri gI\/Ea@;Mg U (R3idaad DeJ,“&egﬁoer 1995) and JADE 3. 1 '35
(Mat erj § Datg J(@c ) iﬁa radi ati.on (40 mA, 40 KV,
153

A =1.5 ant?®®1 at 0.5, slit Il at 0. 3.
V\o200@/%&00983ﬂm|82005£/9003309 -10- Met hodol oov’

18 Conti n23@es 0/ 2872mup| ed mepn: 3.00 to 45.00 in 20,

.
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scan r#iges of Og/sggm 15.4) sec/O 05 step. Sanpl e -
tappe and’ p sed onto zero-background.
sili. ngri];%}.:i al ué‘laﬁ{? r#&%ﬁ Sanple width.5 mm ..
Sanpl @89%er e sB3IGY and 128h at room't enper at ure.
Sanpl e28.10%r e sp.tmaat 40 28@m around vertical axis

duri nggdad a cogl,ﬁq ion. (Jgble | lists the -X-ray powder
dlffr LN pa for crystalline FormIV of

3L égfssﬁs

npoun ed it erms of the 2- t het a ("'20")

© d- spa@PﬁQj’s or 293Pl and 298l ative intensities by peak

10 areaessi t h a2r4ebjati vezsftensity of >10% nmeasured-on
a R gakepgU ti rga,ﬁgdl ffrgg%omet er wth CuKa radiation.

. VI, 4905/ 0420(%3 5 0. 61CT/ | B2004/ 003309 "~ U-
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42008 21446 205 -
43360 . 208511 143
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TABLE | Relative Intensity % Theta d(A) | Area %8 5
4.577 19.29221 34.81 7245 12!49101 16.1 .14.584

6. 06861 23.01 19.091 4.64491 14.61- 1.9.894 4.45921

14.11 10 20.697. 4.28811 16 s21.964 4.04341 43.31
22.245 3.99311. 76.51 23.1 3781 100.01 23.648
3.75921 52.91 15 23.884 3. 72261 3321 25.006 3.55801

54. 71 A spgglingfong phA-IE)-2g1dihysisoxypsorpxg B bdiflyaro-g{2-fluoro-4-iodo-

2 Bheb@mino}-Bahzhmidb, dherd tikSorddiling (b 4 b sLi€tdntiaRGulSpblymorph of
2 979@1 13.81 .30.393, 2.93851 29.91 32.653 2.74021

2BV 33 008 2. 71151 2521 25 34.054 _2.63051 20. 61
36 593 2.45361 12.61 40.093 2.24711 13.81 42.098

144Gﬁhe@ysgllme‘]’gh?’cﬁ%lgn&qSéﬂérer]'n]lpe?’grgg’tglhﬁ'ed'foﬁ? flasfa Dtaldt X-ray
I\F"[f'@F'\‘)Q‘;‘Z’,a@e@'I weywrigRg Peake pbsifipctionangies (2R pbatRu £6./1 2346, 19.9,
- 435 8R26.5.

3. . The crystalline form of claim 1, wherein the crystalline form has a powder X-ray
diffraction pattern comprising peaks at diffraction angles (26) essentially the same as

shown in Figure 1.

4. A solid form of N-[{R)-2,3-dihydroxy-propoxy]-3,4-difluoro-2-(2-fluoro-4-iodo-
phenylamino)-benzamide, wherein the solid form comprises Form IV and at [east one of

polymorphs of Forms | and II.

5. A process for making a polymorph Form IV of N-[{R)-2,3-dihydroxy-propoxy}-3,4-
difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzamide, the process comprising the steps of:

a) providing an amount of N-{(R)-2,3-dihydroxy-propoxy}-3,4-difluoro-2-(2-

- fluoro-4-iodo-phenylamino}-benzamide into a volume of a C4-C,4 lower alkanol and water,
the amount of the C-C, lower alkanol to water being at a ratio of from about 1:7 to about
1:13, at a temperature of from about 30°C to about 40°C, to create a mixture of N-[(R)-
2,3-dihydroxy-propoxy]-3,4-difluoro-2-(2-fluoro-4-iodo-phenylamino}-benzamide in the C;-

" C4 lower alkanol and water;

b) -eooling the mixture of N-[{R)-2,3-dihydroxy-propoxy}-3,4-difluoro-2-(2-
fluoro-4-iodo-phenylamino)-benzamide in the C,-C, lower alkanol and water to a
temperature from about 20°C to less than about 30°C; and

c) separating the polymorph Form IV of N-[(R)-2,3-dihydroxy-propoxy]-3,4-
difluoro-2-(2-fluoro-4-iodo-phenytamino)-benzamide from the C,-C, lower alkano! and

water.

6. The process of Claim 5, wherein the C;-C,4 lower alkanol is ethanol.

7. A pharmaceutical composition comprising the crystalline form of Claim 1. .




phenyl am no) - benzam de, wherein the crystalline form
is a substantially pure pol yr‘rﬁ?ph of FormlV. 2. The
crystalline formof Claim1, wherein the crystalline
formhas a powder X-ray diffraction pattern
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cfeyaxoi Claimd ang aphammaseicallyecceieieramieme cryst al | i ne
formhas a powder X-ray diffraction pattern

cn'pr| i n s at diffraction an
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f dIhmIro:ﬁy—propoxy}-S 4-difluoro-2-(2-fluoro-4-iodo-phenylamino)-benzamide is from 0.1 to
grg) 2, 3-di hydroxy propoxy] -3, 4-di fl uoro-2-(2-fluoro
2 do- phenyl am no) - benzam de, wherein the solid
f 38.m cOrgpddsegssioro piGlaim & mdhezein the agtouire Forfn IV INyiGR)F oBrs
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Form | hydr oxy- pr opox
d?@l“lgoro 2 (2 fI uor o- 4- i odo- phenyl ani no) - benzani de,
the process conprising the steps of. a) providing an
unt
N- ( R)T*? doszga{om %@8’3'5‘% HB%‘?]" tge gosdf Iy ipamorphdosage form.
fl uor o- 4-i odo- phenyl am no) - benzam de into a vol une of
a Cl-4 | ower al kanol and water, the anmount of the
- Ch2. 4 Thewesags! feramefIClaim Mawkgreibdiadpsage torm it 4 @blef orfa eapsule.
about 1:7 to about 1:13, at a tenperature of from
about 30C to about 40C, to create a mi xture of NN[(R)-
2133 diThe deengp-forrog &lain-13, woelpin thirsapsygle comprisgs framAL 1 todd% of
'dif'F@ﬂN Ivagh mgm @smn@aﬂoﬁkﬁﬁﬂoaoiyile 4Q1ﬂuoﬁa42 k0MRFo-BlideBpAENylamino)-

m Xt ure
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N-[ (R) -2, 3-di hydr oxy- propoxy] - 3, 4-
di f I uoro-2-(2-fl uoro-4-iodo-phenyl am no) - benzam de
fiPom tThe despaedormafiElaira [1d.avhearein the dilent és micgcrysigline cellulose, the
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e hanol . 7. pharnaceutlcal conposi tion conprising
reE‘i"ystal line formof Caim1. -13- 8. A dosage form
conprl sing a pharmaceutically effective anmount of the

587" P BB PR Ao B SR loro2
Wherpdindd-plenglaviio)-berfzafiders pidparded Ity fa(idthdd Gmprising:
glyth\(rjn n&é;(xp@{g;tg g@ﬁa-z%—éim?fhgl Pgﬁ%xﬁarﬁ % ggllngfﬂglﬁ'nyéroxﬂgr%m%%th 3.4-
. difluoro-2-(2-fluoro-4-iodophenylamino)-benzoic acid using 1, 1 '-carbonyldiimidazole to
form N-{[(4R)-2,2-dimethyl-1,3-dioxolan-4-ylJmethoxy}-3,4-difluoro-2-[(2-fluoro-4-
iodophenyl)amino]benzamide; and

b) deprotecting N-{[(4R)-2,2-dimethyl-1,3-dioxolan-4-ylimethoxy}-3,4-difluoro-2-

[(2-fluoro-4-iodophenyl)aminolbenzamide to produce N-[(R)-2,3-dihydroxy-propoxy]-3,4-
difluoro-2-(2-fluoro-4-iodo-phenylamino)}-benzamide. '




10. The dosage form of Claim§,4 wherei n the amount of

FormIlV of NN[(R)-2, 3- T

di hydr oxy- propoxy] - 3, 4-di fl uor o- 2- (2-f | uor o- 4-i odo- phe

nyl am no) - benzam de is froml to 20 ng. 11. The

dosage formof Claim@8, wherein the dosage formis an

oral dosage form 12. The dosage formof Caiml1l,

wherein the dosage formis a tablet or a capsule. 13.

The dosage formof C aim 12, wherein the capsule

conprises fromO0.1 to 20% of of FormIV of

N-[(R) -2, 3-di hydroxy-propoxy] -3, 4-difluoro-2-(2-fluoro

- 471 odThehredus antlam) 16, ARErémMhdifethbd RFbrépaling ﬁ-ﬁ%}—@,fs-o%ydroxy-

dlkyeni 4§ﬁ? fr%ﬁ%ﬁ to 7% of a.disintegrant. 1l4. The
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gsilep of meystaliizing 6f M~[(R9}2,32:%V\yﬁ fox&pfdpbf}ﬁ]-eamnnlﬁﬂ uold2-(Fro-4-iodo-
A aim 14, erein the diluent is

nﬁﬁgférﬂ{&@{)a ﬁawgeéel lul ose, the disintegrant is

croscarnel l ose sodium and the lubricant is stearic

. a98.d OThe/FAEHRES bRIMSI7ERREIR rechRtalizing ﬁm%—%-&ﬁyo%@i—ﬂfbpoxy]-

5 er ei

N2 5 Ao agratHosorpheiamigg)-banasive farior gutina mixure of
f folwen®) -ethanoldpd Waesy | ami no) - benzami de is prepared by a
nmet hod conprising: a) coupling

O {[(4R) -2, 2-di met hyl - 1, 3- di oxol an-4-yl ] net hyl } hydr oxy
lam ne with 3, 4-

di fl uoro-2-(2-fluoro-4-iodophenyl am no) - benzoic acid
using 1,1 -carbonyldiimdazole to form

N-{[ (4R) -2, 2-di net hyl - 1, 3- di oxol an- 4-yl ] met hoxy}-3, 4-d
i fluoro-2-[(2-fluoro-4- iodophenyl)am no]benzam de;
and b) deprotecting '

N-{[ (4R) -2, 2-di net hyl -1, 3- di oxol an- 4-yl ] net hoxy} -3, 4-d
i fluoro-2- [(2-fluoro-4-iodophenyl)am no]benzani de to
produce N-[(R)-2,3-di hydroxy-propoxy] -3, 4-

di f 1 uoro-2-(2-fluoro-4-iodo-phenyl am no) - benzam de.
-14- 17. The process of Caim 16, wherein the nethod
for preparing N-[(R)-2, 3-di hydroxy-

propoxy] -3, 4-di fl uor o- 2- (2-fl uor o-4-i odo- phenyl anm no) -
benzam de further conprises a step of recrystallizing
of

N[ (R) -2, 3-di hydr oxy- propoxy] -3, 4-di fl uoro-2-(2-fluoro
-4-io0do- phenyl am no) - benzani de. 18. The process of
.Claim 17, wherein recrystallizing of

N[ (R} 2, 3-di hydr oxy- pr opoxy] -
3,4-difluoro-2-(2-fluoro-4-iodo-phenyl am no) - benzam de
is carried out in a mxture of toluene, ethanol and
wat er .




