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Fexofenadine hydrochloride is useful as an antihistamine, and does not cause the
adverse effects associated with the administration of terfenadine including abnormal heart
rhythms in some patients with liver disease or patients who also take the antifungal drug
ketoconazole or the antibiotic erythromycin.

20 U.S. Patent No. 4,254,129 (“the ‘129 patent™) entitled Piperidine Derivatives
issued on March 3, 1981. The ‘129 patent relates to substituted piperidine derivatives
and methods of making and using them. The disclosed compounds, including
fexofenadine and its pharmaceutically acceptable salts and individual optical isomers, are
purported to be useful as antihistamines, antiallergy agents and bronchodilators.

25 The 129 patent discloses a process for the preparation of fexofenadine having a
melting point of 195-197°C. The recrystallization process exemplified therein in
Example 3, column 13, involves use of a mixture of solvents for preparation of

fexofenadine.



WO 02/ 102777 PCT/ US01/ 23994 -2 WD 95/ 31437 di scl oses processes for
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20  Fexofenadine prepared according to the process of this invention has a purity of > 99.5%.

In the novel crystalline Fexofenadine of this invention, the meta isomer of Fexofenadine
is at a level of below 0.1%. Purity of fexofenadine is critical when it is used for the
conversion to its hydrochloride salt since it is very difficult to remove any undesired
impurities, including regioisomers, from the desired compound in last late processing

25 stage. Removing the impurities increases the cost of production. Hence it is generally
preferred that the HPLC purity of fexofenadine is greater than 99.5 %.

Another beneficial aspect of the present invention is that, the fexofenadine
hydrochloride is obtained in almost quantitative yield from the precursor i.e.
fexofenadine. Almost quantitative yield means that the pure fexofenadine is converted to

30 fexofenadine hydrochloride quantitatively (> 92 % yield of theory ), with almost no
yield loss, as the fexofenadine base itself is >99.5 % pure as compared to fexofenadine

prepared by the prior art processes.



yield loss, as the fexofenadine base itself is >99.5 % pure as conpared to
fexof enadine prepared by the prior art processes. WO 02/102777
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characteristic peaks for Form A are jndicated at 3421, 3058, 2936, 2366,
2343, 1957 rommpucialiyvigbleand pnviagpentalyduendlys7 1097, 1073, 1018, 20 960,
916, 849, 745, 706, 666, cteristic of

di fferential scanning ca1]3‘?0%’%‘%7—%‘8‘?;ill o é?%géra ahy Igrag(}r}esii d Form A of
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16. 05, 1512 548, 5832907846%4@3 244, 4.20.74.15,8.%1 3.55, and 3.44. 89, 4.70, 4.55, 4.37,
4.32, 4.15, 4. 3,42, Fi
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aforementioned Form A of fexofenadine. [Vertical axis, Tramission (%); Horizontal

axis; Wave number (cm™)]. The characteristic peaks for Form A are indicated at 3421,
3058, 2936, 2366, 2343, 1571,1509, 1490, 1447, 1390, 1334, 1167, 1097, 1073, 1018,
20 960, 916, 849, 745, 706, 666, 637, 617, 541.
Fig.3 is a characteristic of differential scanning calorimetry thermogram of
aforesaid Form A of Fexofenadine. Vertical axis: mW; Horizontal axis: Temperature
(°C). The DSC thermogram exhibits a melt endotherm at about 230.38°C.
Fig. 4 is a characteristic X-ray powder diffraction pattern of Form X of
25  fexofenadine hydrochloride. Vertical axis: Intensity (CPS); Horizontal axis: Two Theta
(degrees). The significant d values (A°) obtained are 16.05, 12.98, 8.29, 8.06, 6.25, 5.97,
5.54,5.41, 4. 89, 4.70, 4.55, 4.37,4.32,4.15, 4.03, 3.80, 3.67, 3.57, 3.42.
Fig.5 is a characteristic infrared absorption spectrum in potassium bromide of
aforementioned Form X of Fexofenadine hydrochloride. [Vertical axis, Tramission (%);
30  Horizontal axis: Wave number (cm™)]. The characteristic peaks for Form X are
indicated ét 3370, 2965, 2652, 1717, 1472, 1448, 1250, 1158, 1100,1068, 995, 962, 840,
747,703, 638, 560.



af orenenti oned Form X of Fexof enadi ne hydrochl oride. [Vertical axis,

Tram ssion (% ; 30 Horizontal axis: Wave nunber (cm)]. The characteristic
peaks forwbaem2®7are indi cated at 3370, 2965, 2652, 1717, pC4AB1/13948, 1250,
1158, 1100, 1068, 995, 962, 840, 747, 703, 638, 560. WO 02/ 102777
PCT/'US01/23994 -4 Fig.6 is a characteridstic of differential scanning
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Crude fexofenadine can be recrystallized in methanol, ethanol or isopropanol,

preferably methanol. The ratio of crude Fexofenadine to the (C;-Cs;) alkanol is 1:10-20.
The ratio of fexofenadine to nonpolar organic solvent and/or organic solvent in step b) is
20  1:10-15.

The non polar organic solvents referred to herein are selected from xylene or
toluene or a (Cs-Co) alkyl such as n-hexane, hexane, heptane, octane, nonane or
cyclohexane. Toluene is the preferred non polar organic solvent. The organic solvents
are (C; to Cy4) alkyl acetates and are selected from methyl, ethyl, propyl, and butyl acetate,

25  preferably ethyl acetate.

The Form A of Fexofenadine can be identified by the following characteristics:

e avisual melﬁng point (capillary tube) in the range of about 218-228°C;

o amelting endotherm at about 227-231°C as determined by differential
scanning calorimetry;

30 e and an X-ray powder diffraction pattern essentially as shown in the Table 1.



a visual nelting point (capillary tube) in the range of about 218-228C, a
nmel ting endot herm at about 227-231C as determ ned by differential scanning
cal ori netwg;023@77and an X-ray powder diffraction pattern essarspi/addy as
shown in the Table 1. WD 02/102777 PCT/US01/ 23994 -5 Table 1 D Space,
Intensity, 1/10, Angstrons % d value-b-/ lo 23.11 51 11.50 44 8.29 79
7.03 28 6.67 48 6.16 50 6.02 24 5T#ie23 5.43 75 5.33 52 5.07 100

4.69 27 4.63 32 4.44 66 42052 l%":\'} 55 407 38 3.55 21 3.44 20
According to another aspect, |tHe-Yesend MigHeH Ul provi des a process for
preparing a novel crystalling PSEHMS Fexof eadi ne |Hydr ochl ori de,
desi gnated as Form X. The pfocdsalieor f{he gdrdparatii on of novel crystalline
Form X of fexof enadi ne 23.11 51
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According to another aspect, the present invention provides a process for
preparing a novel crystalline form of Fexofenadine Hydrochloride, designated as Form X.
The process for the preparation of novel crystalline Form X of fexofenadine
5  hydrochloride, comprises reaction of fexofenadine Form A in non polar solvent, with a
suitable solvent containing hydrogen chloride and isolating the desired Form X of
fexofenadine hydrochloride which can be obtained directly from fexofenadine without
generating a hydrated form of fexofenadine hydrochloride.
The Form X polymorph is prepared by a process, which comprises:
10 a. recrystallizing crude Fexofenadine in (C;-Cs )alkanol followed by;
b. azeotropically refluxing Fexofenadine in a non polar organic solvent, an
organic solvent or mixtures thereof for 15 minutes to 6 hours, preferably 1-3 hours;
c. stirring the reaction mixture at ambient temperature for 30 min to 2 hours;
d. optionally isolating the Fexofenadine Form A by conventional methods ;
15 e. ifisolated, suspending Fexofenadine Form A, in a non polar organic solvent;
f. adjusting the pH of the reaction mass to 1 to 3, preferably 2 with a suitable

solvent containing hydrogen chloride;



5 hydrochl oride, conprises reaction of fexofenadine Form A in non polar
solvent, with a suitable solvent containing hydrogen chloride and
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preparation of Form X can proceed dlrectly fromstep (
elimnating ewds (d) and (e). In variation of above process the
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acetate in step (i) is 1:
pressure for 30 minutes to 10 hours preferably 2-5 hours.

The ratio of solid to alkyl acetate in step (i) is 1:10-15.

Yet another aspect of the present invention is to provide a process for preparing a

novel crystalline form of Fexofenadine Hydrochloride, designated as Form X, by seeding
20  technique.

This process comprises:

a. recrystallizing crude Fexofenadine in a (C;-Cs)alkanol followed by;

b. azeotropically refluxing Fexofenadine in a non polar organic solvent for 3-4
hours;

25 c. optionally isolating the Fexofenadine Form A obtained in step b) by
conventional methods accompanied by drying at below 100°C ;

d. suspending the Fexofenadine Form A obtained in step c) or adding to the
mixture of step b) a mixture of a nonpolar organic solvents selected from toluene or
xylene or a (Cs-Co)alkyl; or an organic solvent selected from (C;-Cy,) alkyl acetate

30 preferably ethyl acetate; and isopropanol, the ratio of solvent to isopropanol being 7-9:3-

1 preferably 9:1 ;



Yet anot her aspect of the present invention is to provide a process for
preparing a novel crystalline form of Fexofenadi ne Hydrochl ori de,
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in a Cl-C3 al ka %t"gnadr‘r’é‘?ﬁ’ﬁﬁ Fre‘:@f IBF%: n(gb?qg%%?ﬁgf Bref erabl y,
met hanol . J&ﬁaxmrbtmb%rﬁéﬁaﬁms@bféﬁm}sn{eﬁfa%r ed to herein are selected
from xylene or toluene or a -C9) kyl such as n-hexane, hexane,

hept ane, oct aneThefmmawéar@irgamc m}%@%ﬁ@f@‘ﬁ@é to lereim are sclegted Goverleanepiy be used

tggfgg; altﬁb\%ﬁgg § A0S MFLELT 2S nSahY FBkane e egaaa&e SohagLs are

15  cyclohexane. Mixtures of solvents may be used thereof. Toluene 1s the preferred
solvent. The organic solvents are (C;-Cy) alkyl acetates and are selected from methyl,
ethyl, propyl and butyl acetate preferably ethyl acetate.

The suitable solvent containing hydrogen chloride referred to herein is selected
from methanol, ethanol, isopropanol or t-butanol, preferably isopropanol.

20 The ratio of crude fexofenadine to the C;-Cs alkanol is 1:10-20. The ratio of
fexofenadine to the solvents in step b. is 1:10-15.

The hydrocarbon solvent is selected from hexane or cyclohexane, preferably
cyclohexane.
The Form X of Fexofenadine hydrochloride obtained by the processes described

25  above can be identified by

e avisual melting point (capillary tube) in the range of about 180-188°C;
e amelting endotherm at about 180-189°C as determined by differential
scanning calorimetry;

¢ and an X-ray powder diffraction pattern essentially as shown in the Table 2.



ethyl, propyl and butyl acetate preferably ethyl acetate. The suitable

sol vent cont ai ni ng hydrogen chloride referred to herein is selected from
nmet hanol ,wetohaesr7 i sopropanol or t-butanol, preferably i ®opruspaemdbs 20 The
rati o of crude fexofenadine to the C1-C3 al kanol is 1:10-20. The ratio of

f exof enadine to the solvents in step b.-8-s 1:10-15. The hydrocarbon sol vent
I s sel ected from hexane or cycl ohexane, ’Daﬂﬂé@rabl y cycl ohexane. The Form X

of Fexof enadi ne hydrochl ori de—ebtained—hy—the—processes described 25 above
can be identified by a visual RePRachg o F?PSI{Bgé/E@l lary tube) in the range
of about 180-188C, a nel ti ng ARESHEMS, h at_afio 80-1.89C as determ ned
by differential scanning cal or i d®alng:  |and Ta/rIOX—ray powder diffraction
pattern essentially as shown|in tlb®5Tablle 2. 8D 02/{102777 PCT/ US01/ 23994
-8 Table 2 D Space, Intensitly, hhlog, Angstrggnms %d value 1/10 16.05 78
12.98 65 8.29 62 8.06 27 6.25 @bg 5.97 29 475.54 100 5.41 38 4.89 69
4.70 97 4.55 92 4.37 23 4732738, 57

6.25 46

5.97 29

5.54 100

5.41 38

4.89 69

4.70 97

4.55 92

4.37 23

4.32 33

4.15 22

4.03 58

3.80 43

3.67 34

3.57 33

3.42 35

The present invention provides a improved method for the preparation of
Fexofenadine Form A in its pure form by a crystallization process which requires onlya
5 single solvent. This solvent may be recovered and reused, thereby rendering the process
cost effective and environmentally friendly.
The novel polymorphic forms of fexofenadine of this invention may if desired be
converted into one of its pharmaceutically acceptable salts.
It is noteworthy to mention that both Fexofenadine and its hydrochloride obtained
10 by the present invention are pure and well suited for formulation.  Most pharmaceuticals
formulation processes are faciliated by use of the active materials that are free flowing
high melting solids. The novel anhydrous crystalline Form A and X of Fexofenadine
Hydrochloride of the present invention are a high melting solid, very suited for
formulation.
15 Examples
The present invention is illustrated by the following examples, which are not

intended to limit the effective scope of the claims.



4.15 22 4.03 58 3.80 43 3.67 34 3.57 33 3.42 35 The present invention
provides a inproved nethod for the preparation of Fexofenadine FormA in
its pure Wormmgy7a crystallization process whi ch requiresPamlusal/2®9si ngl e
solvent. This solvent may be recovered and reused, thereby rendering the
process cost effective and environnent-&4y friendly. The novel pol ynorphic
forms of fexof enadiRederedcetExamplavonthedfrepaytidf ofdesbfeaddibe Cradnverted into
one of its pharpaceuti cal acceptable salts. It is._notenwor to nmention
that both Fexof Eha8?Heony mz@mwé.n&swl&?ﬂ%@-(eﬁraw@ - gg@b%]ﬁe pr esent
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are free f(hoddorgdiphérgimetayl)i-pipefidinytisl-oddtaityipuel- dmbyhgitensenenyesdtal | i ne Form
A and X of Fexofenadi ne Hydrochloride of the present_invention are a high

mel ting sdnidemchiasidg (00 g)da npeshanof (rHQUNRS 2sided agnepus pesiwa hygraxigs (30he

I nvention J ;i ; | gy | ' I nt ended
to 1im ¢ oaiit piEbEL Bl Bhvipl' BHERIEHEITRGERY W BUER GGRES 143005 o
Re}‘ erence }]chgasrpﬁemple‘ti@hfof e rEzliclﬁilOﬁliﬁmioﬁiﬂoretE] bg&vbﬁf okhdd aed Gpodeompletian the
solution of a mxture, o t 4-14-[ 4- roxydi | et hyl ) 1-.

pi peri di nyEfeiongRishe WOpD&ﬁéQ éﬁnh@PLWEPé R ! @%@EW% isadiughd

met hyl 3-[4:[4- ' - 1 1R i H_Bydd 5 it Vil -

i ot byl bR SrREES 25 SR ReRiTEL i pByertd LB s SHARGN iy 2.
added 18quenats temgératird1fod abxitdd houG cdmpletiswdf thardugtowis enitored BR THAC of
water). The mxture is heated to reflux for about 2 -4 .h‘gbj{[gﬁb@rrpl etion

of the redBethed. pad sbsrausRbYCIRIedroERRIETH MRS HOTBHBFLPY SHOPhe
reaction %%%‘#%‘ﬁy hﬁegcg% g@réétgfaﬁ%%heﬁ&m&éaﬂh&t%% Bioe thelmaddi i on

of sodi um e reaction mxture | heated to 50-60C
and nai nt afioliededbdy hldition of water (300 ml) and acetone (200 ml). The pH of the reaction

mixture is then adjusted to ~ 6 with acetic acid, stirred for 5 hours and then filtered,
15  followed by water wash (200 ml) to afford crude Fexofenadine.
Yield: 72 g

Example 1
Preparation of Pure Fexofenadine

A solution of Fexofenadine crude (500 g; prepared as per reference example) in
20  methanol (4000 ml) is refluxed for 1 hour and the reaction mixture is then cooled to room
temperature. The precipitated pure Fexofenadine obtained was filtered and washed with

methanol (250 ml). Repeated recrystallization in methanol afforded pure Fexofenadine

of desired purity.
Purity by HPLC 99.85 %; Meta isomer < 0.1%
25 Example 2

Step 1
Preparation of Form A from Pure Fexofenadine

A suspension of pure Fexofenadine (180 g) in toluene (1800 ml) is azeotropically
refluxed for 2 and a half hours. The reaction mixture is then cooled to room temperature
30  and stirred for about 40 minutes. After completion of this step the reaction mixture was
filtered and washed with toluene (180ml) and the obtained Form A of Fexofenadine is

dried at 80-85°C under atmospheric pressure till constant weight.



10 sane tenperature for about 14 hours (conpletion of the reaction is
nonitored by TLC nethod), and subsequently cooled to anbient tenperature
acconpani wo obsrozar bon treatment. The clear filtrate obtaipegdsai/tae4 car bon
treatment, is stripped of nethanol followed by addition of water (300 m)
and acetone (200 ml). The pH of the reaéd®ron mixture is then adjusted to -
6 with acetic a¥ietd 1512 prMR {moeltibg hangey22(r2A24°%0en filtered, 15 fol |l owed by
wat er wash (200 m) to afford crude Fexofenadine. Yield: 72 g Exanple 1
Preparation of Pure Fexofenadi ne A sol n of Fexof enadi ne crude (500 g;
prepared as per ref er epeg SIS m R of OxdtEidaRRAyABARIdR ) i s refluxed
for 1 hour and the reaction mxture is then cooled to room tenperature.
The preci pi t at ebo perkexenatienBoinnd (360 gi preparedes paripregedurean dtepedeliiend t h

th I nd.,) .. d t al )i zatd. i t I f d
Foxor onad: 1200 B isadiRERhtrd b5 SRl Mt RridafrbRtfit BloRt {GaREE°,
% 25 Examp}gurgingdy@fogin BileHas af is6ropyl afcwhol)Ao PHOMN Phs ecabpxoiaaadiing A
suspensi on of pure Fexof enadi ne %180 g) in toluene (1800 m) is
azeot r opi citteg foy B} hepretd mérutes. ke solkettainedis diltensde Waghedtwishtohyore (} & i s

t hen cool ed.\t 0 .r.com t erat ur n LI I t. Iputes. After
conpl et onmgfanf1 HFSQ‘P@%Q]?WM %t?cst'gcgrgﬁ rrs 9(1[%%]?}%1 S §gtsafn%d I(?ng)rgzclig %ﬁ&%@? e 1V\,i th
tol uene (126mkd (2800nt)T6r Motipi REE. FPRéeActn hbx@t edeh Beoledto @ohed at 80-85C
under atnospheric pressure till constant weight. WO 02/ 102777

PCT/ U301/ Asmgaraturg gndsstired for7 bhaur §0 mynptes.ndibe repgtipamgey isfdpraband wasked 2

Pr epar ati qp. f o} i i . 4 nadi ne
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i s added fsdthinveskidr\drghgwt 7818590 witled htmasphdriaestirehiit cogemtchdighti de
(prepared by pur iggp hydrogen chl oride to isopropyl alcohol) to pH 2. The
reaction mass i ¥ielhbdP.6 g1V ¢83-187°GL0 hours 15 minutes. The solid obtained
is filtered, washed with tol uene (17%xam le 3

15 Preparation of Form X of Fexofenadine hydrochloride

To the Fexofenadine Form A (95 g; prepared as per procedure under Example 2,
step 1), toluene (950 ml) is added followed by slow addition of isopropanol hydrogen
chloride (prepared by purging hydrogen chloride to isopropyl alcohol) to pH 2. The
reaction mass is then stirred for 2 hours 45 minutes. The reaction mass is filtered and

20  washed with toluene (95 ml) to isolate solid which is dried at 80-85°C under atmospheric
pressure till constant weight.

Part of the above-obtained solid was kept in oven to remove residual organic
solvents at 141-149°C at 100-mbar pressure, for 3 and half hours, to afford desired Form
X of Fexofenadine Hydrochloride M.R 183-188°C.

25 Example 4
Preparation of Form X of Fexofenadine hydrochloride

To pure Fexofenadine (50 g), toluene (500 ml) is added and the mixture is
refluxed azeotropically for about 3 hours. The reaction mass is then cooled to room
temperature followed by slow addition of isopropanol hydrogen chloride, to pH 2. The

30  reaction mass is then stirred for about 15 and a half hours. The separated solid is filtered,
washed with toluene (50 ml) and dried (Yield 43.3 g). Part of this solid (42g) is

suspended in ethyl acetate (420ml) and refluxed for about 1 hour ( this operation was



m ) and dried under vacuum at 75-80C. Solid thus obtained (140g) is
refluxed in ethyl acetate (2800m ) for about 1 hour. The reaction m xture
i s then cwoloedox7e07 room 10 tenperature and stirred for | hoecTAGomas es. The
reaction mass is filtered and washed w th ethyl acetate (140m ). The
desired Form X of Fexof enadi ne hydrochtdtirde is obtained after drying at
78- 85C undsrfoamad fphrembval pif esssimakorgahic solyasts)anThewisgarsionviséhah cbd®dGog: M R

183-187C. Ex le 3,15 P ' f F X of . Fexof [ hyd | orid
To the. FeBPEHETPRE EEPH AUTHEhI0 BEBST calaE A Hrsce dIPes ARy eP itanpl ¢
2, step Lyith blyleneaé BOMIDheidssinddasim R bk PuesfelMine 190 RUSHIR0d:6d at

i sopropanol hydrogen chloride (prepared by purgi ng hydrogen chloride to

i sopropyl #H-8@liblo)constaptiivéightThe reaction nass is then stirred for 2 hours
45 mnytes. The,r i L, filtered and 20 washed with toluene (95

m) to isolatee¥5$$§§ﬁﬁﬁgg?§§45§fid at 80-85C under atnospheric pressure
till constant weight. Part of the abaygngRfsi ned solid was kept in oven to

renove residual organic solvents at 14 C at 100-nbar pressure, for 3
and hal f hour s, Atsuspeh$ion df pgsiFiesofemsling (pxepefedrspof evaatilad; Htdg)dalueiede M R

To pure FPERaN ALt G bR A8 3 EBbsy ) oo BRR RN R SRR €1 5°

refluxed azentempeadlrt¥ind afredfotiibodt 1OBOMInURE SRBSIqueR]yBESreh@iohhen cool ed
to room tenperature followed by slow addition of isopropanol hydrogen
1

chl orilfe, mixtyripfiltaned anbwptied Withfohese (109nmlhand the Fexefengdsie Bsud 15 and a

hal f hours.  The, separ.ated d is filtered, washed with toluene (50 m)
and dried ?]:%13?%18 .eg%aﬁ).w @%Fqgfoﬁgﬁwsm %?‘d (42g) is suspended in ethyl
acetate (420nl)ypndos efl uxed for about 1 hour ( this operation was WO

02/ 102777 PCT/US01/ 23994 -11 perforned for renoval of resjidual organic
sol vents). The T8 pukaroef atlyl ppetnte @pd issarapgnol{Bei ¢embe fseadded and stirred
[

for 20 m J t} i i r i hyl

acetate (%?@aﬁg Fégfsill%r gga Igb£ mB géjeofi t hg(%fo g%g%i@%de %}’/gﬁ %&ﬁwﬁg e is dried

at 90596 GaditionawTdsapndpanel igldiogen cifloeidd (P@pared by BukB3> HydB6gen chloride to
isopropyl alcohol) to pH 2. The reaction mass is then filtered and to the filtrate is added

several crystals of Form X of 4-[4-[4-(hydroxydiphenylmethyl) —1- piperidinyl]—1-
hydroxybutyl]-o, a-dimethylbenzene acetic acid hydrochloride. The reaction mixture is
then stirred for 2-4 hours. The solid obtained is filtered, washed with cyclohexane (200
20  ml) and dried below 100°C to constant weight to obtain the desired Form X of
Fexofenadine Hydrochloride .
Yield 100 g.
The aforementioned crystalline form X of Fexofenadine hydrochloride and Form
A of Fexofenadine, in Examples 2-4 have been examined for their structural and
25  analytical data viz., Powder X-Ray Diffraction, Differential Scanning Calorimetry, and
Infrared Absorption Spectroscopy.
The results obtained are discussed above and the respective drawings attached
(Fig. 1-6).
The X-Ray Diffraction Pattern set out herein were obtained using Rigaku D /
30  Max-2200 X-Ray Powder Diffractometer having a Cu K- radiation source of wavelength
A=1.54 A°. The samples were scanned between 3-45 degrees 26.



Exanpl e 5 A suspensi on of pure Fexof enadi ne (prepared as per exanple 1; 100
g) in toluene (1000 m) is azeotropically refluxed for 3-4 hours. The
reacti on WoxRM0871s then cooled to roomtenperature and PCrrUsed239+ about
15-30 m nutes. Subsequently, the reaction 10 mxture is filtered and washed
with toluene (100m ) and the Fexof enadi h&- Form A obtained is dried bel ow
100C t o const arThenafigit .abdrgtich Dactgh Wereaesdirdédinaobd satehasl KBcdikpdrdonnn

i sopropanal (.900: 100 m%T is added Fexofenadine Form A (100 g; prepared as
per above fsFisaddmer ] 50T fREUBPIYPBRICL5 additi on of i sopropanol hydrogen
chloride (prep . ' ' ' r L) to
o 2. The T eacty o abStahRR CUOHRARD a8 Ve Pl PR LR 2 EB3C
several crjgst BhssamfipleowaneXeatd o 230°Cht b hyatirmpxytt qfi’e@y e twith 9 301kl minute

pi peridinyl]-1- hydroxybutyl]-a, a-dinethyl benzene acetic acid

hydr ocRl ori#@genmEes-eaction nixture is then stirred for 2-4 hours. The
solid obtained is filtered, washed with cycl ohexane (200 20 m ) and dried
bel ow 100C to constant weight to obtain the desired Form X of Fexof enadi ne
Hydrochl oride Yield 100 g. The aforenentioned crystalline form X of

Fexof enadi ne hydrochl oride and Form A of Fexofenadine, in Exanples 2-4
have been exam ned for their structural and 25 analytical data viz., Powder
X-Ray Diffraction, Differential Scanning Calorinetry, and Infrared
Absorption Spectroscopy. The results obtained are di scussed above and the
respective drawi ngs attached (Fig. 1-6). The X-Ray Diffraction Pattern set
out herein were obtained using Rigaku D1 30 Max-2200 X-Ray Powder
Diffractoneter having a Cu K- radiation source of wavelength 2=1.54 A The
sanpl es were scanned between 3-45 degrees 20. WD 02/102777 PCT/ US01/ 23994
-12 The infrared absorption spectra were recorded in solid state as KBr

di spersion on Perkin Elnmer 1650 FT-1R spectrophotoneter. D fferential
Scanning Calorinmetric analysis was performed on a Shinmadzu DSC- 50. The
sanpl es were heated to 250C at a heating rate of 5C/mn with a 30m/mnute



5 nitrogen purge. WO 02/102777 PCT/US01/23994 -13 CLAIM 1. A crystalline
Form A of 4-[4- [4-(hydroxydi phenyl nethyl)-1- piperidinyl]-1-

hydr oxybuwelopAaee77a- di net hyl benzene acetic acid (Form A offCFasof/zavadi ne)
which is characterized by the follow ng X-ray powder diffraction pattern
(d values in A: 23.11, 5 11.50, 8.29,-1303, 6.67, 6.16, 6.02, 5.75, 5.43,
5.33, 5.07, 4.69, 4.63, 4.44, 4.20, €1181M4.07, 3.55, and 3.44. 2. The

talli F A . F f i di | aj , ¢ch i
g (%Zf §|2 |9 Ig\rin'engomﬁ'ryé'i%hﬂleg%gﬁ%g&d bR AR ey a1 ppRERSIEl 5T P
, z 3, . . B . . 0 ,
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crystal | i pRarkoetizd Iof thEdxlfranaXi-rg pavder diiffraptioo pefteaifd values in2A°): 23.11,

characterized by a ne endo r i eak t er af yr apout 227-231
C 4. A prlééé)s§'2§07-0%réé7apﬁﬁg%'gg=r£} g 5;4]3’33[%49%[711‘?5@3% og’y‘@l’ g%gn‘?/ﬁ)ﬁ’et hyl ]

-1- pi perisQy;n3¥ls] 5,84 384 di methyl benzene acetic acid (Form A of

Fexof enadi hey "wWhi ¢ 15 conprises: a. recrystallizing crude Fexofenadine in
a (Cl- ) 2ﬁ| k arthe;crymtal izelarmopiof Fekofenasfinapocongitiiv slaamaldichera¢tarizedivn pol ar
organi c sqlvent, .an. .organi c _sol vent .or a;.m e 1t inutes to
6 hours; dhe @%Wﬂ’?%ﬁﬁ?g 35%%??%6% %&%l)gﬁ gﬁ@flé{f’é}?t@%éﬁ%#}%@or 30

m nut es t 9386 hEuss|5712G09ndio0; 144594 390, 1834, he 6F,01097 AL0TB, Fevsobemadinso, 5. A
pure Form A of 4-] 4- [4- hl\;dr oxydi phenyl nethyl) -1- piperidinyl]-1-

hlydr o>19liut7§15,]7%,, 666, @i/nethytbenzene acetic acid, according to any one of

cl ai ns 0 3, wherein t ri i - ar 9 6. A
crystalline For e*r%s?alﬁr_li E,Q 42{&?&?%?%%%?%{%%%%%%&1{’p?%&h%%cﬁeﬁz%él-
Eydr]?xybg_tb)yla]malx gﬁddlﬁffﬁi\hiéﬁ prévzketﬁf ffnpamairé at about22W2316€hl ori de (Form X of

exof enadi ne rochl oride) . o ormula (1) which is characterized by the
fol | owi ng 4X-r a;k/ pEsges for Eﬁepm%liqr%Aﬁéﬁt[ér Q-M@&V@}B@eqyﬁnﬂﬁyﬁrét 05, {2. 98,

S (2)3: 4 g%?pegi_dé%yu%,%’dhggtgg]_beézeﬁé acticBUd (Frod X ofFexdfentaidd) whkch2: 4 15,

15  comprises:

a. recrystallizing crude Fexofenadine in a (C;-Cs) alkanol;

b. azeotropically refluxing Fexofenadine in a non polar organic solvent, an
organic solvent or a mixture thereof for 15 minutes to 6 hours;

c. stirring the reaction mixture at ambient temperature for 30 minutes to 2 hours;

20 and

d. isolating the Form A of Fexofenadine.
5. A pure Form A of 4-[ 4- [4- (hydroxydiphenylmethyl) —1- piperidinyl]—1-
hydroxybutyl]-a, - dimethylbenzene acetic acid, according to any one of claims 1 to 3,
wherein the purity of Form A is greater than 99.5%

25 6. A crystalline Form X of 4-[4-[4-(hydroxydiphenylmethyl)-1-piperidinyl}—1-
hydroxybutyl]-a., o-dimethylbenzene acetic acid hydrochloride (Form X of Fexofenadine
Hydrochloride) of formula (1) which is characterized by the following X-ray powder
diffraction pattern (d values in A°): 16.05, 12.98, 8.29, 8.06, 6.25, 5.97, 5.54, 5.41, 4.89,
4.70,4.55,4.37,4.32, 4.15, 4.03, 3.80, 3.67, 3.57, 3.42.

30 7. The crystalline Form X of Fexofenadine Hydrochloride according to claim 6,
characterized by the following infrared absorption peaks (in em™): FT-IR (In KBr): 3370,
2965, 2652, 1717, 1472, 1448, 1250, 1158, 1100,1068, 995, 962, 840, 747, 703, 638, 560.



30 7. The crystalline Form X of Fexof enadi ne Hydrochl ori de according to
claim6, characterized by the followi ng infrared absorption peaks (in cm
): FT-1RWDOm2K®&7y71 3370, 2965, 2652, 1717, 1472, 1448, 12PB0/USLI/SB94

1100, 1068, 995, 962, 840, 747, 703, 638, 560. WD 02/102777 PCT/ US01/ 23994
-14 8. The crystalline Form X of Fexofehhdi ne Hydrochl ori de according to
claim6 or8.7, ThHeargstaléine Feun Kwﬂﬂwoﬁﬁﬂlinhﬁwdmghlarﬁdexwobding tcacla'mhﬁ or7

endot her m a K.t at ure out 189 rocess
for pr epar‘i\ﬂI ?HFE‘?&Y E]‘ﬂép(? h@nn?&ram( @Wﬂ%&)ﬁ‘éﬁ@? \wé}?pe <tgmperat

pi peri di nydfhndutty dbsiyRUiIgbdc.a, a- di nethyl benzene acetic acid

hydrochl oride (Form X of Fexofenadi ne Hydrochloride), which conprises: a.

recrystal 19.zi ngAtpmndss fioe pebamegiForen Xrof4- [(431[4031)}’dlazlxkémb¢>nylm€thabedtrop| cally
refl uxi .ng Fexof. e e.in n pol ni c sol vent or ent
or a nixt JHRe fﬂfﬁ@aﬁ sofl -groxyBu Wﬁrfﬁtoésda ’F‘Sﬁ’é’gq%%ﬁn? acqfyp geid gﬂ@&ﬂ%@&[ @8 ction
m xture atof%?bﬁﬁ&dlﬁ@ﬁ%fo%m%ﬁﬁe)f %C%Qoﬁlp%s&s@ 2 hours; d. adjusting the pH,
of the reaction nass to a solvent containing hydrogen

chloride; e. sta. rracnytalhmngeach@mfmglefmra(QO-GT)allswre)é to 18 hours at

anbi ent tenperature i d obtained fol.l drying at
50-100C, 15 g, s agomapisal iR ORpaRRb & ROCRE hrbstie Ry
acetate artﬁl HEALAI0EN 1R mik@ACthERBS r b Whiituled td €hbwy; for 30 minutes to 6
hour s; %lrrlng the reaction m xture at anbi ent terrperature for 20

m nut é@ to 2 hour stirring e teactiongnixtiurpgt arnlkienirpipaerase for p9main|tp RdoRE: m X of

[ 41420 (hygr gyt ANGRYI B! e daphier oo o iod aNRESbthL -, o

di met hyl benzene"a roc

Form X of Wdiokeh4hlonydy oxydi phenyl methyl)-1 pip
eridinyl]-1-hydroxybutyl]-a,. a-dinmethyl benzene ggeti c acjd hydrochl oride
(Form X ~of Fexof Siiaag il 1egdiondpass forgtd) mingkss dp L8 hays pk agbieptfemperature;

recrystalli zi NG Ck Q%Ieézl ﬁg@@nﬁéﬂ&} fo'i'lo@ze&i;% dﬁh%?ﬂvégﬁm .b. azeotropically

refl uxi ng Fexof'énadin ar orga or’ganl c solvent or
a m xtigre t her eof sispendibg tﬁel’wﬁ@sbﬁaﬁleﬁ 1ﬂﬂ§tlslp §f) in an alkyl acetate and heating the

reaction mixture to reflux for 30 minutes to 6 hours;
h. stirring the reaction mixture at ambient temperature for 20 minutes to 2 hours;
and
i. isolating the anhydrous crystalline Form X of 4-[ 4-[4-
20  (hydroxydiphenylmethyl)-1-piperidinyl]—1-hydroxybutyl]-o, o- dimethylbenzene acetic
acid hydrochloride.
10. A process for preparing Form X of 4-[4-[4-(hydroxydiphenylmethyl)-1-
piperidinyl}—1-hydroxybutyl]-a, a-dimethylbenzene acetic acid hydrochloride (Form X
of Fexofenadine Hydrochloride), which comprises:
25 a. recrystallizing crude Fexofenadine in a (C;-Cs) alkanol;
b. azeotropically refluxing Fexofenadine in a non polar organic solvent, organic
solvent or a mixture thereof for 15 minutes to 6 hours;
c. stirring the reaction mixture at ambient temperature for 30 min to 2 hours;
d. isolating Fexofenadine Form A;
30 e. suspending isolated Form A of Fexofenadine in a non polar organic solvent;
f. adjusting the pH, of the reaction mass to 1 to 3 with a solvent containing

hydrogen chloride;



c. stirring the reaction m xture at anbient tenperature for 30 mn to 2
hours; d. isolating Fexofenadine FormA;, 30 e. suspending isolated Form A
of Fexof ewed2ne277n a non pol ar organic solvent; f. adjustrcagsohezspH, of
the reaction mass to 1 to 3 with a solvent containing hydrogen chloride;
WD 02/ 102777 PCT/US01/23994 -15 g. stit¥ing the reaction mass for 30

m nutes to 18 hpusSrrafg thermaetnin massfer 30 mirertes th.18fhiohitsext mbicnhtengeldtare;
obtai ned foll owed by .drying.at 60-100C or, by dryin o410-16 under
reduced pressur ;ﬁl!?t.em%%l éﬁh&ﬁ@a‘cnﬁé%%@w?ﬂiQ%‘#éﬂnﬁé'élg?'ﬁbgtéﬁr]@h IRE & ancyl
acetate a”lqobl%aﬁﬂdégr«{%ﬂ@ed cdsfaction mxture to reflux for 30 minutes-6
hours; j. stirring the reactioh mi xture at anbient tenperature for 20

m nutes to 2 haursispemiing the solsbodlaained)int dep € iy ar alitg] aretast ald lieagng-them X of

4-[4-[4- (hydroxydi phenyl met hyl)-1-piperidinyl]-1-hydroxybutyl]-a, a-
di met hyl beR¥ERE TXBE &0 eﬁﬁ"é@?ﬁ%%&é‘(ﬁﬁ%‘ﬁde, by conventional methods. 11.

A process for gf %Hﬁ{ﬂgliﬂle F&Eﬁ%ﬁﬁnﬂtﬁu%% B RAHA R FEHE 36 (Pnirfifos ¥R Holirs;

conprises: a) recrystallizing crude Fexofenadine in (Cl-C3) al kanol; "b)

azeotropi cadl y refl uxi ng Fexof enadi ne in a non polar organic solvent for
3-4 15 h ; .opti |1y i.sol ating.t F ' F A obt ai ned i
Step b) by corkveitTOHaIBHEHIRE BoeBHiss ot Ryt Athihy at bel ow 100G d) |
suspendi nqh&&}%xlfﬁﬁﬁé@ﬁﬁg&g?—£ﬁi@eﬁﬁn9iqmﬂ-ﬂﬁﬁoﬁbus§1fa, &) dictRfABéREnd feetibe

reacti on m Xture of ste a mxture of” a nonpolar organic solvent or an
or ganilé® saiciddmydrodforaded tiysoprantianalmetbydsadj usti ng the pH of the sol ution of

B L L N e TR
seeding thg sed:ion of step f)with several crystals of crystalline FormX
41 et hyl benzent). reerystalizing erude Fevofenadin f (Cr-Csy Akknl; > " YUY =@
b) azeotropically refluxing Fexofenadine in a non polar organic solvent for 3-4
15  hours;
c) optionally isolating the Fexofenadine Form A obtained in step b) by
conventional methods accompanied by drying at below 100°C; |
d) suspending the Fexofenadine Form A obtained in step c¢) or adding to the
reaction mixture of step b), a mixture of a nonpolar organic solvent or an organic solvent
20  and isopropanol;
e) adjusting the pH of the solution of step e) to 1 to 3 with a solvent containing
hydrogen chloride;
f) filtering the solution obtained in step €) to remove particulate matter;
g) seeding the solution of step f)with several crystals of crystalline Form X 4-[ 4-
25  [4-(hydroxydiphenylmethyl)-1-piperidinyl]—1-hydroxybutyl]-a, a- dimethylbenzene
acetic acid hydrochloride and stirring the reaction mass at ambient temperature to
separate the solid;
i) filtering the solid obtained in step h) followed by washing with a nonpolar
organic solvent, organic solvent or hydrocarbon solvent; and
30 j) drying the crystalline Form X 4-[ 4-[4-(hydroxydiphenylmethyl)-1-
piperidinyl]—1-hydroxybutyl]-a, o- dimethylbenzene acetic acid hydrochloride.

12. The process as claimed in any one of claims 4 or 9 to 11, wherein the non polar



acetic acid hydrochloride and stirring the reaction mass at anbi ent
tenperature to separate the solid; i) filtering the solid obtained in step
h) foll owso obgoawashi ng with a nonpol ar organic sol vent, ecgarsoo23del vent or
hydr ocarbon sol vent; and 30 j) drying the crystalline Form X 4- [

4-[4- (hydr oxydi phenyl met hyl )-1- piperidiyl]-1 -hydroxybutyl]-a, a-

di met hyl bengaiesdeatticsebatad fiyd iadodrean xgkene.12. The process as claimed in

any one of__cl ai 4 or 9 to 11, wheregin th 02,1027

PCT/ USo1/ 33994 Themsogsss amslainisiin 8pY of doigw bt ot 1 B 50 @Jl;ﬁ%e 13,
The procesgnRhanbRfBfol df pfipan®f claims 4 or 9 to 12, V\/ner ein the (Cl-C3)
al kanol i's methanol, ethanol or propanol. 14. The process as clained in

any one ofl4cl al'H@momss@S@lmnlegimheyeﬂﬁpﬁdiémdrm(ﬂfarl3 veheneig dld wonpolavent is a
(C6-C9 alkg (?L:{ gﬁﬁwﬁsclairredinanyoneof clainms 4 or 9 to
14, wher ei BEHRS ?Sﬂ:tgéﬁ% dani'c solvent is n-hexane, hexane, octane,
nonane or 1gycl ofRXA0Esss dPelaifitd 1ﬂa@§ae§§of6@a1ﬁisa;| dFekoi 13, FRY¥reRBe @bnsdlai M 4 or
9 to 15, wherein the organlc solvent is selected from(Cl C4) al kyl

acetate. XOZAYC sofvent by e dexand opigne. Goae Greeclohexangi ms 4 or 9 to 16,
wherein t h cI ai ned
in cl :'B.i m 9 st egﬂte oce%?%%/(% %(ﬁ?gﬁp}' %{]er)&%%c S% 1 1-s§t %h%%tﬁgvxf%&el n !the

sol vent caalvahnisrglebigd fioge(C,aly) alkiyliscetse.sel ect ed f rom net hanol , et hanol,

i sopropanol_or t-butanol. 15 19. The process as cl fl med i.n cI aim11 where| n
the hyr oddr borlhediroesss agcording BRI PTCOf BTRBA 28 110 Wher iR diepyganic

solvent is ethyl acetate.
18.  The process as claimed in claim 9 step (d), claim 10 step (f) or claim 11 step (e)
wherein the solvent containing hydrogen chloride is selected from methanol, ethanol,
isopropanol or t-butanol.

15 19.  The process as claimed in claim 11 wherein the hydrocarbon solvent is selected

from hexane or cyclohexane.



