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POLYMORPHS OF 8- CHLORO- 6, 11-DI HYDRO 11- (4- Pl PERI DYLI DENE) - 5H- BENZQ 5, 6]

CYCLO HEPTA[ 1, 2- b] PYRI DI NE Background of the
| nventi on- ' This invention relates to crystalline
pol ynor phs v 9®entsé or o- PCT/US98/13433

6, 11-di hydro- 11- (4- pi peri dyli dene)-5H benzo[ 5, 6] cycl ohept a[ 1, 2- b] pyri di ne
(herei nafter "descarbonyl et hoxyl oratadi ne") represented by the formul a

[err] pharmaceuti cal conpositions containing such pol ynorphs,
and net hods of usi ng such polynorphs to treat allergic reactions in
manmal s. U S. Patent No. 4,659, 716 discl oses

descar bonyl et hoxyl or at adi ne whi ch possesses antihistam nic properties

wi th substantially no sedati ve operties. This U S. Patent also
di scl ose{mpa‘ MW “‘HEE‘%&Pb‘é‘nyF‘b{’mW%d TH-BENFPLA | TP
to treat Hp ions in manmal s. To prepare

phar maceuti cal comnpositions cont aini ng descar bonyl et hoxyl or at adi ne
for adm nistration to mammals in accordance wi th exacting health

regi stration requirenents of the%éh%@ﬂcg%%a L HeR heal t h
registration authorities, e.g. the S 0 naf act uri ng
Practices("GW")requirenents, there is a need to produce '

descar bonyl et hoxy! or at adl'liie inventiopuretates ftorarysallpes ol;hﬁo ef Bathlyrcs

]ICDCC)JEI'/mUSQ 8/ 1 322 'ﬁgd froaﬁt-(llgpﬁas ' C&yh&én%?%&-i beRzof5, 6]5}'clol'aeptaE H ijfpyndme
(hereinafter "descarbonylethoxyloratadine") represented by the formula

pharmaceutical compositions containing such polymorphs, and methods of
using such polymorphs to treat allergic reactions in mammals. |

U.S. Patent No. 4,659,716 discloses descarbonylethoxyloratadine
which possesses antihistaminic properties with substantially no sedative
properties. This U.S. Patent also discloses methods of making
descarbonylethoxyloratadine and using it to treat allergic reactions in
mammals.

To prepare pharmaceutical compositions containing
descarbonylethoxyloratadine for administration to mammals in accordance
with exacting health registration requirements of the U.S. and international
health registration authorities, e.g. the FDA's Good Manufacturing
Practices("GMP")requirements, there is a need to produce
descarbonylethoxyloratadine in as pure a form as possible, especially a form
having constant physical properties.
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Summary of the Invention We have di scovered that

descar bonyl et hoxyl or at adi ne can exist in the formof two distinct
crystal line pol ynorphs, each having distinctly different physical
properti eSwo 99/01450 Accordingly, this invention provi ex/usvgsiasl i ne
pol ynor ph form 1 descarbonyl et hoxyl or at adi ne essentially free of

pol ynorph form 2 and characterized by Hﬁe foll ow ng x-ray powder
diffraction pattern having characterist9c peaks expressed in ternms of
"d" spacing and rel ative intensities("RI ") at approxi mately:

d spacing ( 0.04) R Summary of the Invention 9. 04

Weak 6.4 Weak

5. 67 Weak 5.02

Veak We havk 8&icovered that descarbonyleﬂ\é&yloratadme can

This inventiaqn ro V|de cry al lin

descar bonyl eteﬁ%%% qzbgt LR g@géﬁ W?’Ffaﬂéx O&W%ﬁgpﬁ%mv?ﬂnd
characteri zeaﬂw.ymttl}ediﬁﬁéﬂem\npﬂlqsmal pyopextiger diffraction pattern essentially
free of poymorph form 2, t erns
of "d" spaci ngs and rel a?‘T[B\% Wﬂg%fsp?‘é’gﬁf@ﬁl ﬁfd@f@-@%tﬁﬁ%fé@?ﬂ\drﬁh
w=weak, v=verdQrmnl desearbpoyiethexylomiadinaessenfially free of polymorph orm 2

d spacing Rland characterized by the followm% Q—rgﬂ powdé¥ diffraction pattern having
7.24 M VYWD

6. 69 v characteristic peaks expressed i ig t@p:gns of "¢y spacing and relative
6.02 intensities("RI") at afpfbx&ﬁately. VW 5. 02
W 73 4.54
4.54 4.40 M WD 99/ 01450
PCT/ US98/ 13433 d spacing (+ 0.04)3 RI 4.25 W
4.18 VS 9.04 Weak

6.42 Weak

5.67 Weak

5.02 Weak

3.58 Weak

This invention also provides crystalline polymorph form 1
descarbonylethoxyloratadine essentially free of polymorph form 2 and
characterized by the following x-ray powder diffraction pattern essentially
free of poymorph form 2 and having characteristic peaks expressed in terms
of "d" spacings and relative intensities ("RI")(s=strong, m=medium,
w=weak, v=very and d=diffuse) at approximately:

d spacing | Rl
9.04 wW
1.24 M
711 VWD
6.69 M
6.42 W
6.02 W
5.84 VW
5.6/ wW
5.02 wW
4.73 M
4.54 W
4.48 W
4.40 M
4.29 WD
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3.63 W

3.72 3. 68 W
3.58 w 3.52 w 3. 37 S
3.19 M 3.10 WD 3. 04 M
2.99 " WD 2.93 VWD 2. 87
WD - WO 99/01450 2.93 WD 2. 87 PCT/USY%/)3433
2. 84 wW 2.73 VWD 2.70
VWD 2. 65 wW 3 2. 57 WD
2.56 WD 2. 55 WD 2.51 VWD 2.48 VWD
2.48 VWD 2.44 VD 2.42
WD 2.34 WD W 2.32 WD
2.29 WD 27 WS Thi s invention
further provides crystalline pol y¥féh forliv2 degcgr bonyl et hoxyl or at adi ne
substantially free of poynorph f and { Wehar acfiedi zed by the foll owi ng
x-ray powder diffraction pattern [a¥8.ng (Maractedidtic peaks expressed in
terms of "d" spacing and rel ativeg 3.9 A es( R} approxi mately:
VO 99/ 01450 AL v PCT/ US9/ 713433

3.3/ S

3.23 wW

3.19 M

3.14 VWD

[ 3.10 VWD

3.04 M

2.99 VWD

2.93 VWD

2.8/ VWD

2.84 W

2.79 VWD

2.7/3 VWD

2.70 VWD

2.65 wW

2.5/ VWD

2.96 VWD

2.55 VWD

2.51 VWD

2.48 VWD

247 VWD

2.44 VWD

2.42 WD

2.37 VWD

2.34 WD

2.32 - WD

2.29 VWD

2.27 wW

This invention further provides crystalline polymorph form 2
descarbonylethoxyloratadine substantially free of poymorph form 1 and
characterized by the following x-ray powder diffraction pattern having
characteristic peaks expressed in terms of "d" spacing and relative

intensities("RI") approximately:

- —————— — - -



4 d spacing ( 0.04) R

8.34 Weak 6. 87

Medi um 6. 20 Medi um

4.90 0 99/014 Medi um This invention apg@ngheI4ess
crystalli e agpyﬁ%rph form 2 descar bonyl et hoxyl or at adi ne substantially

free of poynorph form1l and characteri zfd by the foll ow ng x-ray powder
diffraction having characteristic peaks®*expressed in terns of "d"
spacing and relative intensities ("RI") s=strong, nEnedium w=weak,
v=very and d=di ffuse) at approxi mately: d
spaci ng RI . 8. 34 W

21 W d spacing ¢ 8.64) M RI

75 M 834 6.20 M Weak

04 M 5.91 : VW .
90 M 6.87 4. 71 M Medium

.64 M 6.20 4.50 WMedium

.39 VS

4. 34 S :
19 WD 490 4.08 W Medium

.95 S 3. 84 M

- 22 S This invention als8: pPrdvides crydtalline polymorph form 2

W .
.39 v descarbonylethoxyloratadine substangially free of poymorph form 1 and
18 W characterized by the followinglx-ray powdéd/ diffddction havingharacteristic
gi wd:eaks expressed in terms of "d" %'Eg%g and %tive intensities ("RI")

72 WWé=strong, m=medium, w=weak, v=véryand d=diffuse) at approximately:

NNNWWWWRRRDDD DN

d spacing
8.34
7.21
6.87
6./5
£6.20
6.04
5.91
4.90
4.71
464
4.50
4,39
4.34
4.19
4.08
3.95
3.84
3.66
3.52
3.46
3.45
3.39
3.25
3.18
3.11
3.0/
2.95
2.88
| 2.81
2.79
2./2
2.59
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2.51 ) WD 2.45 VWD

g gg . \voADq AR91450 2. 2.830 m PCT/US98/13433
Brief Description of the Draw ngs Figure 1 presents the
i nfrared spectrum of crystalline pol ynogph form 1

descar bonyl et hoxyl oratadine as a mull in mneral oil.

Figure 2 presents an infrared spe S N of . crystalline. polynorph form 2
descar bonyl et hoxyl or at adi ne as 2Pl o oih -

Det ai | ed Description of the Invies 2‘ W By the phrase

"pol ynorph form1l essentially f X p}'v‘ m 2" as used herein
means that descarbonyl et hoxy-  form1l prepared in

accordance with this invention gw —tren bout 1% of form2 as
nmeasured by infrared spectral aratysts—p—a FrrRspect roneter. The
pol ynorph form1 prepared in gecordance vt es 1 and 2 had no
det ect abl e anount of form 2 by FTI R spectrophotonetry. By the phrase

"pol ynorph form 2 substanti a'Bﬁstescbﬁ%ﬁ_B_f_ﬂQJmmé orm1l" as used
herei n neans that the descar bonyl et hoxyl or at adi ne” pol ynor ph form 2
prepared in accordance with this invention contains |ess than about
15% preferably |ess thdligatwlipresentd the imﬂnalrecbssfmqmnﬁe:rfadrygtdlhne t han
about 5-8% of _f | . ral i oF: |
PR spect 1 onBebyRotpR TollF deStarBnglothbkploBBLTP BE & ?ﬂéﬁ%ﬁ‘%ﬁﬁaeiaf’gﬂ-
described in U S. PatentFiguare 2 preserdsan7infrazed spectrumedf grystallingceti ¢ aci d

salt (Exanpl E}#gﬁ ggﬁl\:i/ @fﬂa% ﬁ%&%%n?iethoxyﬁ%%\%’ﬁﬂ% Ofdllen f hit r?ﬁgﬁ. from

hexane (see ave di scove t
descar bonyl et hoxyl or at adi ne exi sts as a m xture of polynorphs. Such a

m xture could |lead to productpéailed Bescr’j;;ﬁi@g@ﬂ@ﬁ&ﬁﬁmyl or at adi ne
product which would exist as a variable m xture of variable conposition

(i.e., variable percent anpunts of pol ynor phs) havi ng vari abl e physi cal
properties, a situation Bytuwephtasel tpolymorphvioem blessentiallyefriee @fP

Lg?.f IUrSSg? 2%2 éé)olymorw 303430 used herein means that descarbonylethoxy-
loratadine polymorph form 1 prepared in accordance with this invention
contains less than about 1% of form 2 as measured by infrared spectral
analysis on a FTIR spectrometer. The polymorph form 1 prepared in
accordance with Examples 1 and 2 had no detectable amount of form 2 by
FTIR spectrophotometry. By the phrase “polymorph form 2 substantially
free of polymorph form 1” as used herein means that the
descarbonylethoxyloratadine polymorph form 2 prepared in accordance
with this invention contains less than about 15%, preferably less than about
10%, and more preferably less than about 5-8% of form 1 as measured by
infrared spectral analysis on a FTIR spectrometer.

Descarboxyloratine prepared as described in U.S. Patent No.
4,659,716 was isolated as the acetic acid salt (Example IIT) and as a mixture of
polymorphs of the free base from hexane (see Examples V + VI).

We have discovered that descarbonylethoxyloratadine exists as
a mixture of polymorphs. Such a mixture could lead to production of a
descarbonylethoxyloratadine product which would exist as a variable
mixture of variable composition (i.e., variable percent amounts of
polymorphs) having variable physical properties, a situation unacceptable
in view of stringent GMP requirements.
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6 We have di scovered specific solvents and experinmental
condi ti ons which consistently produce two distinctly different crystalline
ponnDrphs of descarbonyl et hoxyl or at adi ne thereby all ow ng comerci al )
product i onygfyeg14sgnsi st ent pharnaceutical product having congirosesnhysi cal
properties. In the course of devel oping pure

descar bonyl et hoxyl or at adi ne crystalline, pol ynorphs for a pharnaceutlcal
conposition prepared in conpllance\Mtrﬁemactlng GWP regul ations, we
tried many solvent systemns, nost of which produced only m xtures of

pol ynor phs. Sur pr i si nglyyeVgave d@gcgggx\egr SflediRElsotiris i PbaRchLR0! vent s

e.g., hexanol and nmet hanaol pro % pol ynor p but thers
e.g. , 3-met I¢9¥1 ditionp wHrh gppsistently di/mgddégf H#bunts

of bf ;)r mt 2. I I ! fhgfof dé@hﬁiﬁiﬁyﬂeth?ac?loraté&ﬁéghé HH@ﬁd i Qdﬂ&ﬁdgﬁﬁr m1
substanti a r.ee,.o e _coppaun |sc t e
sol vent's suc\ﬂl’ QQ“GPBQaQ\fCe)a con?}péag&:tg}; %B&de‘rﬁ Y8 (PR 55&

but ot her al kropesti¢éwers, e.g., di- i sopropyl ether produced form 1 W|th

significant amunts of sﬁ%@%g 0?, ({eveloﬂn%&%le GEdE d jl&f irﬂen of

form 2. Ketones such a one pro
pol ynorph forcmys_tablmppbanbyphs tar @fphmmcgubm compeﬁlhpn pmgalre éﬁone

produced a 8:chyh }gﬁa&e%&péfa& ﬁlakﬁ.sowﬁiéwina y sGl¥eHE khstifisone
is preferred to ce crysta nor sent | al reé of
form 2. most of which peadyced aPhat %UWWWg%WE f ound
tu(s) pr ]g)d gce bdltsé‘d\)@rb@ﬂﬂaBQeﬁﬁiﬂ mro]plbhﬁcsw&d eht§ U@gtd%ﬁa@bﬂ Wnldr ﬁféthénél?r m 1

e of di-n-bu er.is preferr roduci n i ne
substant 1 al 1 Piofued 100 FolymoRpR ki 1) bt othéss; ¢ 3. T AeliRpEl-biytia)

of clrlyst al l'i rm/chﬂlqwmbb@rbdumdsxgmﬁchmc&mbunyd of fmmylZor@hbuﬁmaeﬂaken on as
o T Bkl L gl dichlofERELE bRt (ol | Bk QUL AEE of form

characteristiC
pol ynor ph f or2rbat the gpmpmund@t W}e;e discolored. Ether solvents such as dloxane

frequency (Crih@iduckd form 1 substantially free of form 2 but other alkane ethér)?.g., di-

1290 : 803 )

780 vierporylether produced form 1 with significant amounts of form 2 and di-

PCT/ US98/ 13438-butyl ether favored formation of form 2. Ketonesuch as methyl isobutyl
ketone produced crystalline polymorph form 1 essentially free of form 2 but
methyl butyl ketone produced a 8:1 ratio of form 1 to form 2. Use of methyl
isubutyl ketone is preferred to produce crystalline polymorph form 1
essentially free of form 2.

Only ethyl acetate and di-n-butyl ether were found to produce
crystalline polymorph form 2 substantially free of form 1. Use of di-n-butyl
ether is preferred for producing crystalline form 2 substantially free of form
1.

The infrared spectrum of crystalline polymorph form 1
descarbonylethoxyloratadine taken on as a mull in mineral oil is
characterized by the following three characteristic peaks( in reciprocal
centimeters) not found in pure polymorph form 2 at approximately:

frequen m-1
3303
1290
803
780
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A ror e conplete infrared spectrum of crystalline pol ynorph form1
descar bonyl et hoxyl orat adi ne taken as a mull in mneral oil is
characterized by the followi ng characteristic peaks( in reciprocal

cehtimeters) at approxi mately:

frequenc cmerr
3303 - WO 901450 3052 3012 ey tent 163%5) PCT/US98/13433
1586 1566 1357 1331
1290 1273 1249 7 . 1231
1219 1201 1190 1177
1142 1119 1100 1086
1057 1029 1008 987
946 934 A more complete infifred spectrum of cryst@Bihe polymorph
873 847 P 816 L > a0g PO YIOP
780 form 1 degearbonylethoxyloratading taken as a mull in mglg%ral oil is
681

charactefizéd by the following characteristic peaks( in reciprocal
centimeters) at approximately:

f;ggugncy ( QIIL']' )

3303
3052
3012
1636
1586
1566
1357
1331
1290
1273
1249
1231
1219
1201
1190
1177
1142
1119
1100
1086
1057
1029
1008
987
946
934
906
882
873
847
g8lé
803
780
767
726
703
681
642
572
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frequency (cnferr]) 549 530 )
520 498 490 44PCTUSI8/13433

. 4 .
The i nf rarvggggglecstorum of crystalline polynmorph form2
descar bonyl et hoxyl oratadi ne taken as a nmull in mneral oil is characterized
by the followi ng five characteristic peaksq in reciprocal centineters)

not found in the polynorph form1 at approxi mately:

frequency (cn{err]jggaﬁéﬁzi—- 3326

1153 1) 1133

795 (cm-2) 771

655 SA9vnrd conplete infrared spectrum of crystalline

pol ynor ph form 2 d&8®ar bgnyl et hoxyl orat adi ne taken as a mull in mneral
oil is char actleri z&20by tthe foll owi ng characteristic peaks( in

reci procal centingters498 at{ approxi nately: frequency
(cmerr]) 490 . 3326 3304
3052 449 3015 1635

1586 1569

The infrared spectrum of crystalline polymorph form 2
descarbonylethoxyloratadine taken as a mull in mineral oil is characterized
by the following five characteristic peaks( in reciprocal
centimeters) not found in the polymorph form 1 at approximately:

frequency !gm'll
3326

1153
1133
795
771
655

A more complete infrared spectrum of crystalline polymorph
form 2 descarbonylethoxyloratadine taken as a mull in mineral oil is
characterized by the following characteristic peaks( in reciprocal centimeters
at approximately:

frequency (cm-1

3326
3304
3052
3015
1635
1586
1569

SUBSTITUTE SHEET (RULE 26)



WD 99/ 01450

9
1456
1398
1301
1250
1153
1089
951
868
795
730
655
550
493

WO 99/01450

frequency
1437
1383
1282
1199
1133

1010
Q15

frequency
(8l

V71558

0251479

5281456

071437

1420

1398

1383

1328

1301

1282

1265

1250

1199

1174

1153

1133

1118

1089

1010

977

951

915

887

868

846

816

795

781

771

730

707

688

655

623

570

550

528

515

493

467

447

PCT/ US98/ 13433

1479
1420
1328
1265
1174

- 1118

977
887
816
771
688
570
515
447
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These infrared spectra were obtained on mulls in mneral oil nmeasured a
Matt son Gal axy 6021 FTIR spectroneter. The mineral oil null 3

pr epar ed HAHPULd between Nad or KBr plates in accordancgc\l/'\nmts}‘;ﬁ{ﬁs% he
USP procedure <197M>. See al so "Experinents in Techni ques of O nfrared
Spectroscopy", R W Hannah and J. S. Swi n#@art,: Perkin-El ner Cor pat i on,
Sept enber, 1974, pps, 6-1 to 6-6. The spectral data was presented in

absor bance from about 70 t.0,3250 cmerr]. T ar of ~the.peaks 326
O o] CTorm’sy JirsauReassy sBRHES Mere/oftaliefl ol mabdif 18 Shufecdl ol
obt ai n t he r anéasured af Mabtson2Galaxfyo60R11FTIR spectrometer. The fitineral odlymdlsder
diffraction L. g t
di ffract onmet g”?é ré s@@a@@%@ﬁﬂ%ﬁﬂg@?&%@?% %%%@F%ﬁ%%&?t%%sﬁ%pper
(K-al pha) andhe USE prgcadure <L70M>1 Sepealso CExpridments in Techniques okRG 3100
X-ray gener aPinfRea n%scélr‘éy",ﬂkw.dﬂﬁﬁnah 4R .19 S iHebag, fpei\laﬂ{-gh%ﬁ 6
degrees and graphi t € nonogch ﬁ)wt or aa &%%A SCi {“ltl [ 'at1 on detector
was enpl oyed aHePa Sﬁﬁer&gﬁ{r' “ RRst f-1ito Restra éPtaOWGQPr%ﬁé‘ﬁ‘F%‘gs per
iﬁcond,- a St\jt\ﬁablséﬂd?fce@;:&;&%bﬁﬁﬁ %76tt6[32t5@)l&ﬁ}[”9f'1'14€area @fethterpiﬁkﬁl Al at 382@)te.
e x-ray powdeif ,di cthon rn.idi st i ive .for crvstal,l,ine .
P bymor ot ot dostl of S 37 aBRAT R i A WS inFenfiet ot e atin o

expressed i naofdormm 2to fotmsdpaci ng and rel ative intensities("RI") is

provi ded her ei nbel ow. "d" spacing ( 0.04)
R 9. 04 _ Weak

6.42 - The x-raggrowder diffraction patterns were measuged on a
\?fégg Philips APD3720 automgtedPdiffractometer system (model PWaB00). The

. Weak [ re copplete x-ray
povder di 11 r dAiBIPTpERERRBEOPPer (plrha) Ak tisolopaciivh e be
descar bony! etdopxiektedaiossl PhilipwXR@3100 x-ehpgentritdsdperapeh ks 4B KV anddod in
terms of "d" s&ac.irﬂg algd EF' atii ve i ntensiti esg"%{ ")..Ls Qprovided
her ei nbel ow: T4 take-off angle Was 6 degrees and a graphite’'moniochromator as
used. A scintillation detector was employed and data was acquired with a
scan rate of 0.025 degrees per second, a step size of 0.010 and a step time of 40
seconds per degree.
The x-ray powder diffraction pattern distinctive for crystalline
polymorph form 1 descarbonylethoxyloratadine having characteristic peaks
expressed in terms of "d" spacing and relative intensities("RI") is provided

hereinbelow:

"d" spacing (+ 0.04) RI
9.04 Weak
6.42 Weak
5.67 Weak
5.02 Weak
3.58 Weak

A more complete x-ray powder diffraction pattern for
crystalline polymorph form 1 descarbonylethoxyloratadine having
characteristic peaks expressed in terms of "d" spacing and relative
intensities("RI") is provided hereinbelow:
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11 d spacing R 7.24 M .
7. Z}.l WD 6. 69 M 6.42
W 6. 02 W 5.84
5. 67 W 9901450 5. 02 w "CT’USXWH‘” M
4,54 W 4,48 W 4. 40 M
4,29 WD 4,25 11w . 4,18
VS 3.72 W - 3. 68 W
3. 63 W 3.58 W 3.52
3.45 W 3. 37 S 3.23 W
3.19 3.14 VWD 3.10 VWD
3.04 M 2d §pacing | RVVD ' 2.93
VWD 2. 87 ﬁw W 2.84 W
2.79 VWD 124 (5 MWD 2.70
VWD 2. 65 A | VWD 2. 57 VWD
2.56 VWD 0.8955 M \\D 2.51
WD 2.48 6.48\D w
6.02 W
5.84 VW
5.6/ W
5.02 w
4.7/3 M
4.54 wW
4.48 wW
4.40 M
4.29 ‘WD
4.25 W
418 Vo
3.72 W
73.68 W
3.63 W
3.58 w
3.02 M
3.45 W
3.3/ S
3.23 W
3.19 M
3.14 VWD
3.10 VWD
3.04 M
2.99 VWL
2.93 VWD
2.87 VWD
2.84 wW
2./79 VWD
2./3 VWD
2./70 VWD
2.00 W
2.57 VWD
2.56 VWD
2.5 VWD
2.51 VWD
2.48 VWD
247 VWD
244 VWD
242 WD
2.37 VWD
2.34 WD
2.32 WD
2.29 VWD
2.2¢ W
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2.47 VWD 2.44 WD 2.42

WD 2. 37 VWD 2. 34 WD

2. 32 WD 2. 47 VWD 2.55
VWD 2.27 VWD VWD
WO 99/ 0145Y© 99/01450 pcT/ AREETTA%3

12 The x-ray powder diffraction pattern

distinctive for crystal line pol ynorph f 32m 2 havi ng characteristic peaks
expressed in terns of "d" spacing and relative intensities("RI") is

provi ded herei nbel ow. d spacings ( 0.04)

RI 8.34 Weak

6. 87 Medi um 6. 30
Medi um 4.90 Medi um

descar bonyl et hoxyl or at adi ne A& KH@YRRW penpatiern 0 in

A nore conplete x-ray powder diffractioaefat ern for p&lséggqugé\ form 2
terms of "d" cepaallivee polymetpH foreninheviagtdhaeicttistic Beahs exprisged in terms

g.egii nbel OWWof "d" spacing and relative inteygi}ifg("ﬁ’%cfsn&/owaed hereinbelow:
6. 87 M 6. 75 M
6. 20 M 6. 04 M
5.91 VW
d spacings (£ 0.04) RI
8.34 Weak
6.87 Medium
6.30 Medium
490 Medium

A more complete x-ray powder diffraction pattern for
polymorph form 2 descarbonylethoxyloratadine having characteristic peaks
expressed in terms of "d" spacing and relative intensities("RI"} is provided
hereinbelow:

d spacing
8.34
7.21
6.87
6.75
6.20
6.04
2.91
4.90
4.7
4.64
4.50
4.39
4.34
4.19
4.08
3.95
3.84
3.66
3.52
3.46
3.45

gmégggsgzg§§§é

O

=R ERE

g
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4.90 M

4. 64 M

4. 39 . VS
g 3181 : “yx Kﬁl01450
3.52 w
3. 45 WD
PCT/ US98/ 13433
3.39 w
3.18 w
3. 07 M
2.88 VD
2.79 VD
2.59 VW
2.45 WD
2.38 WD
2. 30 WD

Phar maceuti cal

conposi tions of
an anti-allergically effective

WD 99/ 01450

form 2 descarbonyl et hoxyl orat adj_n

pharma- ceutically acceptabl e calr
form conposi tions include powde

4. 71 M
4. 50 WD
4. 34 S 4.19 VWD
3.95 S
3 66 S PCT/US98/13433
3. 46 w
13
13
2.0 [«
339 O W >
305 . or 8T
318 2 9pW W
311 P T WD
3.07 44 VW
2.95 4\ WD
2.88 WBU \
2.81 Z| WD VWD
2.79 Wr naceut | cal Conpositions
[ h] 8.72nvent | pNWmay cont@in in addition to
AnpRAP of _cr yYVAI 11 ne pol ynor ph form1 or
223 the atWWe ingredlient, inert
t hat Be soljdls or liquids. Solid
' S lets Yedersi bl ¢ granul es, capsul es,
2.3 VWL
2.32 VWD
2.30 VWD
Pharmaceutical Composition

Pharmaceutical compositions of this invention may contain in
addition to an anti-allergically effective amount of crystalline polymorph
form 1 or form 2 descarbonylethoxyloratadine as the active ingredient, inert
pharma-ceutically acceptable carriers that may be solids or liquids. Solid
form compositions include powders, tablets, dispersible granules, capsules,
cachets, and suppositories. A solid carrier can be one or more substances
which may also act as diluants, flavoring agents, solubilizers, lubricants,
suspending agents, binders or tablet disintegration agents; it can also be an
encapsulating material. In powders, the carrier is a finely divided solid
which is in admixture with the finely divided active compound. In the
tablet the active compound is mixed with carrier having the necessary
binding properties in suitable proportions and compacted in the shape and
size desired. The powders and tablets preferably contain from about 5 to
about 20 percent of the active ingredient. Suitable solid carriers are
magnesium carbonate, magnesium stearate, talc, sugar, lactose, pectin,
dextrin, starch, gelatin, tragacanth, methycelulose, sodium carboxymethyl-
cellulose, a low melting wax. cocoa butter and the like. The term
"compositions” is intended to include the formulation of the active
compound with encapsulating material as carrier providing a capsule in
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cachets, and suppositories. A solid carrier can be one or nore substances
whi ch may al so act as diluants, flavoring agents, solubilizers, lubricants,
suspendi ng agents, binders or tablet disintegration agents; it can also be

an enc%s%gﬁoai%ng material. In powders, the carrier is a i’b‘i‘ﬁ}s)ﬁsﬁjidé ded

solid in adm xture with the finely divided active cofpound. In
t he tabl et the active conpound is mxed with carrier having the
necessary bi ndi ng properties in suitadl4e proportions and conpacted in

t he shape and si ze desi red The powders and tablets pr ef erably contain

fromabout 5 ip about erce t he tive re t. Suita

solid carri é?’é‘%ﬁ‘e Ctﬁé"gﬁ ng’é&%\?’éw légmngcarggf (1§ 8 "\né?‘t‘f'é%%gar
| act ose, peddy carrier, déhith iis'thusd it agsociptioat wnth itc efguu]earl)h canhesrymal ul ose,

sodi um carb I t he
i ke. The t(caiir&gnmge Tablgtsr Jrév;&se??ecacﬁe% éﬂggéo I'nc ude ﬁ&%%ﬁi&%}ﬁg{sﬁgﬁ of
the active om@rmutnhie\ﬁpr I\‘Dreh@dp‘smsmfl@ material as carrier providing a
capsule in ' WO 99/ 01450

PCT/ US98/ 3433 . 14 &i ch the
active conmponent (wit hF@? PISRATING SUPPesiteries, adow melting wax sHeyas a py
carrier, whimgifktuge bfifgtty AciRbghetides or Wotda buttebigitirstithilted stk theactive

e et T R £ LRGP B, S B Phe i
preparing slpmoogeneors mixturevisten pgured istecbomeenient sived: maldsf fatty
acid glyceri zﬂfc%vg& efolol giiﬁﬂattﬁgfeﬂ licfl rre! ted, and t he act ive

us

i ngredi ent is disSperse onogene ierein as by stirring. The nolten
honbgeneous m xture is then poured |nto conveni ent sized nol ds, al I owed

to cool and thereby SOL'iﬂ.'uB)’form Rreparahons includd %!h@ioh@r% SR6rd hRAS
i ncl ude sol utions, sus sl ons be

emul si ons an exanpl e na
ment i oned weEBMlPPNG AT 2R RXBPIRIAANaY bg, ?‘GBPOE‘Sfiu‘f’ PSR OF; WATSY, dﬁﬁﬁﬁiﬁn@
adm ni stratig coLE@Mtﬂmrmab ical)ladnﬁﬁistﬁtﬁm bmqmdfpxr tatigrts tan alsgluié ]gn
i n aqueous p et sol ution i table for
oral use canP R}I‘%ﬂib‘i‘ r?&uFﬂ'és fé@%ﬂeﬂ% 5%8 ﬁi“&f wg‘t%‘f'eoéﬁd
addi ng suit asxblatlonls(smbke fdrl arabuse can blei priepared by addingitbeiactjve '

sol ubi | i zi ngc&ggf,}@h{?'ﬁ?@%ﬂgr %ﬂg@%d@%l SEiYIE Lol dAlﬁH?s?‘fPavors,Z# Bgf}gk nsact e

suitable for or spersr ng | nel%{
conponent i nswaeteningtsplubilizing and Brickgning aaentmar desiredy AGURNS i ¢

gums, resi nss:?ﬂﬂdﬁ‘s%&%ﬁlé%r 89&1‘&5@&@{@%:!@%)_936@9&5&{ Pt fifelydieded

wel | - known suspendi ng agent.s ati on usef ul
for nasal or264YR RS ‘B‘ent inyatex; |‘§’ctha‘f1?691u%rfr?tﬁpgiz 1€y iR R 4L P §Y VR al
formul ation trbemfsprneth 1delinddsea dodirimmt d:aabbﬁymmhyhellahisetamimther

suspensi ons. “%ﬂ%ﬂs | SuSRFs"té{'?‘r rruleagﬁl ons may be sol utions, suspension or

ointmrents. Q 4 gyagz Tai n | i pophilic carriers such as

m neral oil and/or petrolatum

Topical formulation useful for nasal or ophthalmic

administration are also contemplated. Topical formulation suitable for
nasal administration may be solutions or suspensions. Ophthalmic
formulations may be solutions, suspension or ointments. Ointments
usually contain lipophilic carriers such as mineral oil and/or petrolatum.
Solution for ophthalmic administration may contain sodium chloride, acid
and/or base to adjust the pH as well as purified water and preservatives.

The anti-allergic effective amount of polymorph form 1 or
form 2 descarbonylethoxyloratadine for topical administration varies from
0.1 to 5% by weight of the total pharmaceutical composition. The preferred
amount varies from 0.5 to 2% by weight of the total pharmaceutical
composition.
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Sol ution for ophthal mc adm nistration may contain sodiumchloride, acid
and/ or base to adjust the pH as well as purified water and preservati ves.
The anti-allergic effective anmount of polynmorph form1 or form 2

descar bon&géﬁﬁi%#or atadine for topical admnistration vari %ﬁ,ﬁs?ghm 0.1

to 5% by the total pharmaceutical conposition. The preferred
anopunt varies from0.5 to 2% by weight of the total pharmaceutical

conposi tion. WD 99/ 01450 15 :

PCT/ US98/ 13433 15

The anti-allergic effective anount of pol ynorph form1 or form2

descar bonyl et hoxyl oratadi ne for oral adm nistration varies from about 1

to 50 ny/day, pref er abl Theabotitallergia effediveyamourdrof pelymorply foren(iyor
about 5 to 1 01%/ f%ggﬁg%gggtﬁo@lo?hwﬂﬁg 50 368 adiitniShatioR Pirkdd i

t is 5. th
3[:2 Sge :afmd dabeyt 1te§0mg/ day, preferablrabout 248 ;S@Rlélinnéy &{%ﬁn@ ﬁ&%ﬁgﬁsrghbﬁt s

of the patienbgutEaolto n{g/ﬂ@rmmﬁ%m di§@ed dosas THE Imést préfers@yerity of
b d. Determ nation of t'he proper dosage

the allergic condit] 8'? n%p}:r ea(itar
and dosage r @ownt SR-0 BPPERAARY-patient will be within the skill of
the attending clinician. The polynorph form1 and form 2

ottt stamni oY or opOf EPUER B FRERE WeR0 NI AREE rEeBRARRAY 6 vanphoe
model s, such dependingnpomthereqfirementsrfrtbe-patiends e (e-gehimor her sex,agedea
pigs. Antihi Slagefif the se%‘é}f%og{eq'\gfallfe?éi@ chridfifloh Vel tlddted! PRt&IRGRation

denonstrated Tnh a nonkey ) . . .
Exanple 1  of the proper dosagepad osage regimemn for» partiewarpatigat will beny | -

et hoxy! or at adififin the skill of the attendifif clirs@htit | on of 60.0 kg of potassium
hydr oxi de flakes 1 n 200 liters of "industrial nethylated spirits was

added 50.0 kg of |oratadine (avai |l abl e from Schering Corporation,
Keni lworth, NJ, see al sThe.polyiairphtform 1Mad for62,idirbohiytethoxy-or med

' .und fl f . . A .
Were added. TRERGAIRE FHzateh ibisHmibig opertios S These dnbidhRufi "D L,
until a tenpepripertiesthavedeenxdemonstatadkin sgidard|apimal madelspsuchuae was
cool ed to 68[ frdleritiffof Aikthirlife ¢ RHUCEL N¥thalH I kR 'PIBE  Antihistaminic

activity of form 1 and form 2 has also been demonstrated in a monkey
model.

Example 1

Preparation of polymorph form 1 descarbonyl-
ethoxyloratadine.

To a solution of 60.0 kg of potassium hydroxide flakes in 200
liters of industrial methylated spirits was added 50.0 kg of loratadine
(available from Schering Corporation, Kenilworth, NJ, see also U.S. Patent
No. 4,282,233). The so-formed mixture was heated under reflux for 3 hours
and 150 liters of water were added. The so-formed mixture was distilled at
atmospheric pressure until a temperature of the mixture reached 108°C.
The mixture was cooled to 68°C and 150 liters of methyl isobutyl ketone
(MIBK) were added and the mixture was agitated until all the solids were
dissolved. The organic layer was separated and washed with water at 800C
until the separated aqueous layer had a pH of 9. Fifty (50) liters of MIBK
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(M BK) were added and the m xture was agitated until all the solids were
di ssol ved. The organic | ayer was separated and washed with water at

80[err]C until the separated aqueous |layer had a pH of 9. Fifty (50) -
liters of WD 99/ 01450
PO/ USod) 1345 5/014s0 16 FORETERAE,

renoved fromthe organic |ayer by distillation at atnospheric pressure
and the so forned organic |ayer was cool ed6 o around O[err]C for 1 hour .
The resulting crystal line product was separated by centrifugation, washed

h 2 12 1 M BK a f
bt hi ah spoedver el rdiPTRd RSB Orfabiciry BBy dighnafidn &t clmogbhéfig.,; < °F
glr vet §|9| Qﬁekg:reSsmelqnd)ﬂpmsd fmmdd degardc bayrer| weash cogledrtatardimnd 08C fo:alo\l/m Id te
S i
wa)s/ confir mﬂ#cﬁgﬁgﬁgw | tZl lsluﬁ;smﬁd'{ ‘#ﬁ%ﬁ?ﬁml &ﬁﬁ CHI gﬁﬁgﬁéf erence

st andar d. washed with 2 x 12 liters of room temperature %p@dzspun ry ina

Preparation Qg ﬁ-. qﬁ&a W%—R&M&&EP@&N&&&% d¢iedeat 600C for 6

L t adi fl
ef Lgng|'2§§n3mrgg}°&vs e r Aeml ﬁaouakéonﬂﬁgggéiom diggast 5

E‘O;JI’ st t &0 cozm witdtd semmh@@ahd mpmfs 8&53(7 tS'ﬂeee shraendreasfithe title of U. St
at en (m reaction m xture u
135 liters of° %ﬁ?‘gvggﬁ’&a‘%%‘? 8‘31 t COMRAEERR Of &tsmié’éﬁr‘*ﬁ’ﬁﬁw% ﬁp?‘gﬁ?c?f on

m xture terrpearmfarencefstamﬂim[err] C was achi eved. The reaction mixture was
than cooled to 50-70[err]C, diluted with about 135 liters of nethyl

i sobut yl ketone (M BK), and the so-forned m xture was reheated to
80-90[err]Cto redi ssol ve solids. The aqueous | ayer was separated, and
the MBK | ayer was washed wi th addi g,@ﬁ@ﬁle@rtlons of water until a pH
of 6-9 was achi eved |n . the aqueous | ayer., The M BK

| ayer was then contE&R3Lane R S ~ 4 SeEey cool ed
to -5to O[err]C as cr ude descar bonyl et hoxy- I or at ad| ne crystal i zed

Crude descar bonyl et hoxy shed wi.th

dried at about 60[err] ct%qé@%ﬁggé\i@%{# ieossj%as(ré%@xeg 1&&1%%6?1

crude descar thahokcomtainingpotassiemihydtoxidg (abmat 40:5 &g, reixeess) for abcmii?ne
2 1P 3 ol hapee v e 446 5 Bl ! 201
(85-95[ err] C)Pameak QI46T40). Fhe wiesm reggtion mixtere was dilietes withyabout
distilled froiB3 higersi &f Watertdnd diRtERIEA! LtrR6$Hedipressure until a reaction

mixture temperature of 105-110°C was achieved. The reaction mixture was
than cooled to 50-70°C, diluted with about 135 liters of methyl isobutyl
ketone (MIBK), and the so-formed mixture was reheated to 80-90°C to
redissolve solids. The aqueous layer was separated, and the MIBK layer was
washed with additional portions of water until a pH of 6-9 was achieved in
the aqueous layer.

The MIBK layer was then concentrated under atmospheric
pressure and slowly cooled to -5 to 0°C as crude descarbonylethoxy-
loratadine crystallized. Crude descarbonylethoxyloratadine was filtered,
washed with MIBK, and dried at about 60°C to produce about 33.5 Kg (92%

of theory) of crude descarbonyl-ethoxyloratadine which may also be carried
into the next step as a wet cake.

Crude descarbonylethoxyloratadine (33.6 Kg, 108 moles) was

dissolved in about 135 liters of hot (85-95°C) MIBK, filtered, and about 50
liters of the MIBK was distilled from the mixture at atmospheric pressure.
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WD 99/ 01450

PCT/ US98/ 13433 17 The so-forned
solution was then slowy cooled to 15-22[err]C, aged for about an hour ,
and t he resultl ng crystalline slurry of descarbonyl et hoxy-| Qatdsbsfisus g was
filtered, th MBK, and dried at about 80[err]C to produce 31 Kg .
(92% vyi eI d) of poI ym)rph form 1l descar bonil et hoxy-loratadine as a white
crystalline solid.This white crystalline $8lid contained 100% of forml,

W th no- det ect abl e anount of form 2 by FTIR spectrophotonetry.
Crystalline Iyrmrphforml was m.cronjzed using a_flui erg mll
and package & sadopmnedsalydenweas themmslowly coledte lar %r&tﬁggggm abgpt an 5

metal ring. hour, and the resultm cr stallme slurry of deskExtilydethoxy-loratadine

Al ternative prepgrations I S
et hoxy! or at aw@adiltered, washed e‘”ﬂ){ c{i dig %ﬂ@%ﬁe@éﬁ’ rreguge L Kg qded
3.3 g of % gridlen wif a’bmlu hdesmbpn ethoxy-boratadimecss avmtite

Exanpl e VI

so- f or med m%Y&Faelee s\ﬁiﬁﬁ@‘ﬁt‘g 1tﬁnc[r§?t%y %ﬁa%& ssﬁgﬁﬂogﬁ/so;f ki ngla

The so-f or redocletectable amiownt @f foam 2 bly specimaphatbowtyy.t o r oom
tenperature and kept at room tenperature for 4 hours. The resulting
crystalline product was filtered, washed with hexane (1‘2 m) and dried
in a vacuum oven at 40[(él‘b’ﬁ]3€dlnﬁdlﬂlym°rﬁhtfpé@e11 W3y IUEronuZed UsgHA 2.77
g of pol ymor Eﬁe & 1%@61&%&1' in doul‘ﬂbfﬁb‘lyéﬁfy@éx@bﬂgs b a Fibetidreun closed

crystalline soI é B."To a 250 nL three
neck round b&‘f‘f‘bﬁ]mle KRGy pped with | an over head agitator,

t her nocoupl e and nitrogen gas source was added 10 g of

descar bonyl et hoxyl or at adi ne (prepared mbed I n Exanpl e VI of USP
4,65,716) and 60 nL of MBK The so-fo ure was heated to 105

[err]C and the tenperature was maintained at 105 [err]C until conplete

di ssol uti on was obt ai ”e%teﬁ%i&eog rggr?ﬁgngglfg%#l%ﬂ,_#gﬁ m%ﬂ
roomterrperatureto al | Stal [T ne produ preciprtate out of
sol uti on. Thethexyloratadine xt ure was cooled to 5 [err]C and the tenperature
was nmaintained at 5 [err]C for 1 hour. The solid was vacuumfiltered and

\iAﬁShed WI t\t}DZg\é;)l)tizgg o‘& 'ylo aI%O(mrL ﬁlrl%gn{e%'e?ﬂgeﬂuas)adde&]g SQogd was dried

PCT/ US98/ 134 #escarbonylethoxyloratadine (prepared in accordance with Example VI of
U.S. Patent No. 4,659,716) and methanol (3.5 ml). The so-formed mixture
was heated until complete dissolution was obtained. The so-formed clear

solution was allowed to cool slowly to room temperature and kept at room
temperature for 4 hours. The resulting crystalline product was filtered,
washed with hexane (10 ml) and dried in a vacuum oven at 400C under
nitrogen for 24 hours to provide 2.77 g of polymorph form 1 descarbonyl-
ethoxyloratadine as a white crystalline solid, (DSC 157.30).

B. To a 250 mL three neck round bottom flask equipped with
an overhead agitator, thermocouple and nitrogen gas source was added
10 g of descarbonylethoxyloratadine (prepared as described in Example VI of
USP 4,65,716) and 60 mL of MIBK. The so-formed mixture was heated to 105
OC and the temperature was maintained at 105 °C until complete
dissolution was obtained. The so- formed solution was slowly cooled to
room temperature to allow the crystalline product to precipitate out of
solution. The so-formed mixture was cooled to 5 °C and the temperature
was maintained at 5 ©C for 1 hour. The solid was vacuum filtered and
washed with 2 volumes of MIBK (chilled to 5 °C) . The solid was dried in
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18 an oven at 50 [err]C until the loss on drying was 0.4% or |ess. 8.30
g of pol ynor ph form 1 descar bonyl et hoxyl or at adi ne (100% by FTIR
spectrophotonetry) was obtained as a white crystalline solid.

Exanpl e 4 WO 99/01450 Preparati on of polynmorph form 2 drsgesdentss-

et hoxyl or at adi ne. A solution of 366 g of

descar bonyl et hoxyl or at adi ne (prepared as descri bed in Exanple VI of USP
4,65,716) in 3 liters of ethyl acetate wad®  heated to reflux; 15 g of
Darco decol ori zing charcoal and 25 g of Supercel filtering aid were
added and the so-for } Xt s further refl d for 0 g nutes. The
m xture was fat ?‘é?%&gﬁﬂi({eeuﬁﬁi ﬁf%&ﬁ&ﬁ‘é{y gY"tseeI‘%?‘I ?’[%PS' 8'3qlrgt°. The
filtrate was polynerphaforth atdescasbanylethorpleratadire (10086byFTIRT he

so-forned co i . i.dl I : C. The

resul ting q%?% ig"gh%g?‘%‘eb@i %‘Qaﬁ %{B;trﬁg{ae?io \ﬁgs%vevg@% %&sﬁg')l(rgéng&gé\’d dried in an

air-draft oven at 55-60[err]C to give 333.2 g of polynorph form?2

descar bonyl et hoxyl or at adi ne as a white crystalline solid, having np

154. 0-155. 5[ err] C, and contai ni ng 100% farm 2 by FTIR spectrophotonetry.
Exanple 5 Al ternative Preparationm%orph form 2

descar bonyl - et hoxyl or at adi ne. To a first 250 nmL three
neck round bottom flaskg("first f,l ask" | pped vvi{,h an over head
agitator, thernocouple ‘e"" ; PUFLOIPN IO« GESeMNOINYEd 10g of

descar bonyl| eté¢thoxilomtadinee (prepared as descri bed i n Exanpl e VI of USP
4,65,716) and 150 nlL of di-n-butyl ether. The so- formed m xture was
heated to 100 [err]C and held at this tenperature until all solid

mat eri al di ssol ved, andAssalution ofd66tg of descarbonylethoxyloratadine{(premoed as ni

th k t Y 2 ' ' ' I
Lhe tiret 1 sdpueribRl SELAARI VEGE 9 LiS7te) %&I&Q%ﬁ%ﬁéﬁ% a5 vas
cool ed to - 5oheatedite refluxalayg of Lersodsealariaing chaoah and 258 of SHPERE! ends

of the fiM6ifg/ {1d4kere added and the so-formed mixture was further refluxed for
PCT/ US98/ 1343

. . . . 19 I
ol aced bel ow EEEUPsc Thsmitiurs s flssred whilsihotthuaygh & Suppeflle? "' ©
pressure was apl e filratbevas concenitextéd abfelevaited temperadure & 656¢ nilor The

so-formed concentrated filtrate was rapidly cooled to 0°C. The resulting
precipitate was filtered, washed with hexane and dried in an air-draft oven
at 55-600C to give 333.2 g of polymorph form 2 descarbonylethoxyloratadine
as a white crystalline solid having mp 154.0-155.50C, and containing 100%
form 2 by FTIR spectrophotometry.

Example 5
Alternative Preparation of polymorph form 2 descarbonyl-ethoxyloratadine.

To a first 250 mL three neck round bottom flask (“first
flask”)equipped with an overhead agitator, thermocouple and nitrogen gas
source was added 10g of descarbonylethoxyloratadine (prepared as described
in Example VI of USP 4,65,716) and 150 mL of di-n-butyl ether. The so-
formed mixture was heated to 100 °C and held at this temperature until all
solid material dissolved, and a clear solution was formed. To a second 250

- mL three neck round bottom flask(“second flask”) equipped identically as
the first flask was added 50mL of di-n-butyl ether. The second flask was
cooled to -50 °C. A cendula was connected to both flasks and the ends of the
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the solution in first flask into the second flask. The tenperature of the
second flask was maintained at below -20 [err]C and the so-forned very
turbid . solution in the second flask was stirred for five mnutes. The

resul ting recipitate was vaccumfiltered. The solid was E i g%sl
vaccum oveWO Jo“&fﬁ?er a nitrogen atnosphere at room tenperatu é"% 'ﬁ’é%[ was

applied to prevent discoloration of the product. Seven grans (7 g) of
pol ynmor ph form 2 descar bonyl et hoxyl or at¥i ne .was obt ai ned as a
crystalline solid which contained 92% ( 5% of form2 by FTI R

spect r ophot onet St ab | i t Test | for Or al.l i ne

Pol yror ph For‘Fﬁnriiy‘ﬂa were placed belOWéla B (fh?ﬂ’ MSeir P ??}‘Ff form1
prepared in N1tr pressuge Washapplied tmleggjrwﬂ:mk mfmtemctb&:bmple.eélytﬁokcé y
hur di (1 05 o o%#ﬁueamnﬁ*’s‘?rfﬁ ’%@fﬁo F6E pectind Bk T€ homplrdfie oF Rt °
total relat edsacorrdcﬂaadswm rmamtampdrdtd:eﬂlm 208U andghpe tspsﬁomiedam;gatm‘bub
X-ray diffra dlﬁﬂon':ﬂ_ml %e( %&SHH' ﬁ¥§k was stﬁirécﬁ%)llpﬁ ’l}l[r&ﬂe% ang eﬁpﬁg\g; No

signi fi cant change
conpounds Wasprgggg@ta,tgcwas vaccum ﬁltered The solid was dried in a vaccuppoven\\yat

is clained i Sundéllh mtro en(@l ekd 8t P@éﬁﬁ”&i’%ﬂ%@lﬁx@ No heat was app lled to
descar bonyl et hox (T p

I ne. essenti al | ol
charact eri zedP m PEAKIOT,O i:]hqr Hyo%wdgﬁvw srm@% ﬁ?@moﬁvfw
characteristi® dée@d@oﬁywthaﬁﬁdraﬂadheé Wasdbtaitiedsos lcﬁﬁtﬂlhﬂlersﬁlm wlﬁch

:ant ensities(” RI t)m{ietd 6@‘900@:%‘?? o? fgrm 2 by FTIR sm&pphotome&yc' ng 04)6 42
Weak _ 5.67 Weak

5.02 . .
Weak (2) Oyst%‘%ﬁiﬁ%ﬁwm&yl or at adi ne

essentially free of polymorph form2 and characterized by the follow ng x-

ray powder diffraction Sakt églop@yyg}gl é]%ﬁdf f(ympq%,@ ¥&d ggsed in
su

terms of "d" i,ng and rel ative 1.ntensi memedi u
a cordagce w(rixth tﬂus invention were écted to s(tsb g at various

temperatures (25, 30 and 40 °C) and relative humidities of 60%, 60% and
75%, respectively. Assay for form 1 and total related compounds were
performed including physical appearance, X-ray diffraction, FTIR (identity),
FTIR (polymorph ratio) and pH. No significant change (<1%) from initial
sample % form 1 and related compounds was observed.
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w=weak, v=very and d=diffuse)-at— appT—OxFrr‘éteI y: d

- pL |||\

5. 67 Yo 99/01450 5. 02 C}%”ﬂ“fgfyv M
4.54 w 4.48 w 4. 40

M 4. 29 WD 20 : 4.25 w

4.18 VS 3.72 w WD 99/ 01450

PCT/ US98/ 13433 21 3.68
w 3. 63 w 3. 58 w

3.52 M  What is claimed is 3.45 w 3. 37

S 3.23 W 3.19 M

3.14 WD WD 3.04
M (1) Crystadline pv!/pnorph form 1 descarbonylethoxylgratadinv®

2.87

VWD essentially free of pglyraorpl? f&%\% anl characterized by the follgw%.lgg (S W
ray powder diffraction pattern having characteristic peaks expressed in
terms of "d" spacing and relative intensities("RI") at approximately:

WD

d spacing (+ 0.04) RI
9.04 Weak
6.42 Weak
5.67 Weak
5.02 Weak
3.58 Weak
(2) Crystalline polymorph form 1 descarbonylethoxyloratadine

essentially free of polymorph form 2 and characterized by the following x-
ray powder diffraction pattern having characteristic peaks expressed in
terms of "d" spacing and relative intensities("RI") (s=strong, m=medium,
w=weak, v=very and d=diffuse) at approximately:

It

d spacing
9.04

1.24

{ 7.1

[ 6.60
6.42
6.02
5.84
(567
5.02
4.73
454
4.48
4.40
429
4.25
4.18
3.72

<
SFEEEEEE égsézgz
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2.57 WD . 5 Ep—

56 2.55
VWD 2.48 VWD
i o g
WD 2. c 0 s %
2.32 VO 9901450 2.29 WD 2"@‘4"898"%3 7
W (3) The crystalline polynorph form1
descar bonyl et hoxyl or at adi ne of claim 12flurther characterized by an
i nfrared spectrum generated on a mul | of the polynmorph form21 in mneral
oil show ng the follow ng cha'—g-(-‘echri St-gpeaks—THAR reci procal centineters
at approxi mately: - wWettet \,y! (cmerr])
3303 -g%go W 803
780 WD 99/ 01450 3B M
PCT/ US97/ 13433 345 W 22 (4)
The crystalline polynorph form 1{gt BCTOXW O at adi ne of claiml
further characterized by an infr ed on a mul | of the
pol ynorph form1 in mneral oil oW N characteristic
peaks in reciprocal centineters o pr oxi E
' o EAE VWD
3.04 M
2.99 VWD
2.93 VWD
2.87 VWD
2.84 W
2./9 VWD
1 2.73 VWD
2.70 VWD
2.65 W
2.57 VWL
2.56 VWL
2.55 VWD
2.51 VWD
2.48 VWU
247 VWD
244 VWD
2.42 Wb
2.37 VWD
2.34 Wb
[2.32 WD
2.29 VWL
2.27 W
3) The crystalline polymorph form 1 descarbonylethoxyloratadine

of claim 1 further characterized by an infrared spectrum generated on a
mull of the polymorph form 1 in mineral oil showing the following
characteristic peaks in reciprocal centimeters at approximately:

frequen -1
3303
1290
803
780
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frequency (cnferr])

N

1636 1586
1290 1273
1201

1100 wOo 99/0145%086
987 946
873 847
767 WD 99/ 01450

PCT/ US98/ 13433
frequency

4

726

3303

1057
934
816 22

3052
1357
1231
1142
1029
906
803

23

3012
1331

1219°

Pcrmsnhao}% ég

The crystalline polymorph form 1 descarbonylethoxyloratadine
of claim 1 further characterized by an infrared spectrum generated on a

mull of the polymorph form 1 in mineral oil showing the following
characteristic peaks in reciprocal centimeters at approximately:

frequency (cm-1)

3303
3052
3012
1636
1586
1566
1357
1331
1290
1273
1249
1231
1219
1201
1190
1177
1142
1119
1100
1086
1057
1029
1008
987
946
934
906
882
873
847
816
803
780
767
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681
520

642 572 — 549 530
498 449 (5)

The crystalline polynorph mu‘u !m I or at adi ne of claim?2
further characterized by a nspec um generated on a
sai d pol yn¥HH/grt, pEihsonnsl

1 in mneral oil showing the follow ng

characteristic peaks in reciprocal centineters at approxi mately:

frequency (cnferr]) 23 . 3303
1290 803
780 (6) talline polynmorph form1
descar bonyl et hoxyl of claim2 which is further characterized by
infrared spectrum ggng}_hted an a mull of said polynmorph forml in mneral
oil showing the f@rTowpag  [characteristic peaks in reciprocal centineters
at approxi matel y: 703 frequency (cnferr]) 3303
3052 30T€81 1636 1586
1566 22 - 1331 WD 99/ 01450
PCT/ US98/ 13433 572 24

549

530

520

498

490

449

5) The crystalline polymorph form 1 descarboxy loratadine of

claim 2 further characterized by an infrared spectrum generated on a mull
of said polymorph form 1 in mineral oil showing the following
characteristic peaks in reciprocal centimeters at approximately:

frequency (co-1)
3303
1290
803
780
(6) The crystalline polymorph form 1 descarbonylethoxyloratadine

of claim 2 which is further characterized by infrared spectrum generated on
a mull of said polymorph forml in mineral oil showing the following
characteristic peaks in reciprocal centimeters at approximately:

frequ -1

3303
3052
3012
1636
1586
1566
1357
1331

SITRSTTTIITE. SHERT MRITLE 26)



frequency
1231

1142

1029

906

803

681

520

phar maceuti cal
of the crystalline
claim1 and a phar

WO 99/014

1219
1119
gOB

780
642
498
Conpest

—_ ._..__129_0__._._ o - 1 2 7 3

A 0

873
767

1190
1086
946

. 847
726
572 24 549
490 449

; prising an anti-allergic

grorph Form 1 descar bonyl -

genril)i cal |y acceptable carrier.

(7) A
ef fective anount
et hoxyl or at adi ne of

?)

A pharmaceutical composition comprising an anti-allergic

effective amount of the crystalline polymorph form 1 descarbonyl-
ethoxyloratadine of claim 1 and a pharmaceutically acceptable carrier.
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WO 99/ 01450 T T PCT/ US98/ 13433
(ngscar b0n§’|8)et hoxyl OraC'[éZItlm“Imﬂ lmmm“m ;o][ Teg of polynorph form 1 and

characterized by the folldw fig x- " rhy ‘powder diffraction p n_havi ng
characteri HQVP&Hs expressed in ternms of "d" spacing andgﬁﬁﬁ”’\}%ﬁ
intensities("RI") at approxinmtely: d spacing '
(0.04) RI 25 8. 34 Weak

6. 87 Medi um 6. 20

Medi um 4.90 Medi um (9)
Crystalline polynorph form 2 descarbonyl et hoxyl or at adi ne substantially
free of polynorph form1l and characterized by the fol |l ow ng X- ray powder

diffraction ttern hay ract.eri s expr,ess of "d"
spaci ngs and‘%el ati ve Idﬁg%ﬁ%ﬁne&olynﬁrp}\( ?o‘?u g?h:%’ ’\'ﬁ%@%@

v=very and dsubstantia}lyadfireepp polymatph form 1 and charactenzed by the followingdk-

g pg‘i' ng R \\Fay powder diffraction pattern 1%6‘;%5 characté%?tm peaks expressed in
6. 75 terms of "d" spacing and relative gntgpsities("RIf) at approximately:
6. 04 M 5.91 VW
4.90 M . - M
4.64 M d spacing (=) w RI
e L, Sy
3 95 S 6.87 3 84 M Wedium
3.66 S 6.20 3.52 WMedium
3.46 w 490 345 YOMedium
9 Crystalline polymorph form 2 descarbonylethoxyloratadine

substantially free of polymorph form 1 and characterized by the following x-
ray powder diffraction pattern having characteristic peaks expressed in
terms of "d" spacings and relative intensities ("RI")(s=strong, m=medium,
w=weak, v=very and d=diffuse) at approximately:

d spacing
8.34
7.21
6.8/
6.70
6.20
6.04
5.91
4.90
4./1
4.64
4.50
4,39
4.34
4,19 VWD
4.08
3.95
3.84
3.66
3.52
3.46
3.45
3.39
3.25

12 b b B e b B e pe P b X
FEEEEE 5=

jw

NYJJHJAFAZ
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3.39 W T 73025 S WO 99/ 01450
PCT/ US98/ 13433 26

A A HIIIIll l\ll\\ |||\\ \\I\H\ llll W

> o Wi 99/01450 2 81 e PCT/US98/13433
2.79 2.72 VW

2.59 VW 2. 26 WD

2.45 VWD 2.40 VWD

2.38 VWD T 23— AR

2.30 VWD (10) 3MMymrph form 2
descar boxy | orat adi ne of cl aifrigy rged by an infrared
spectrum generated on a nul | off Zgg O poryrpirformm2 in mneral oil
showi ng the foll ow ng char actfeT =g C PEaSWIT Tecr prjocal centineters at

approxi matel y:

281 T Tequygrp (e ert()

3326 2.79 TT5WD
1133 2.72 VW
655 (11) The crystallirfe B nor ph [f¥Wm 2
descar bonyl et hoxyl or at adi ne di |251 m 8 1 UrWiker char dcteri zed by an
infrared spectrum generated on {a | 245 VWL
240 VWD
2.38 VWD
2.32 VWD
2.30 VWD
(10) The crystalline polymorph form 2 descarboxy loratadine of

claim 8 further characterized by an infrared spectrum generated on a mull
of said polymorph form 2 in mineral oil showing the following
characteristic peaks in reciprocal centimeters at approximately:

frequen -1
3326
1153
1133
795
771
655

(11) The crystalline polymorph form 2 descarbonylethoxyloratadine
of claim 8 further characterized by an infrared spectrum generated on a

mull of said polymorph form 1 in mineral oil showing the following
characteristic peaks in reciprocal centimeters at approximately:
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mul | of said polynorph form.1 in mneral oil show ng the follow ng
characteristic peaks in reciprocal centineters at approxi mately: WO

99/ 01450 ”mu m PCT/ US98/ 13433
27 fred e mL I.JHM,M, m, 3015 PCTAS98/13433

3304 " WO 99/01450

1635 1586 1569 1558
1479 1456 27 . 1437
1420 1398 1383
1328 1301 1282
1265 1250 1199
1174 1153 1133

1118 108 1 1010 977
951 &Wgy("m ) 887 868

846

3326
3304
3052
3015
1635
1586
1569
1558
1479
1456
1437
1420
1398
1383
1328
1301
1282
1265
1250
1199
1174
1153
1133
1118
1089
1010
977
951
915
887
868
846
816
795
781
771
730
707
688
655
623
570
550
528
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816 795 781 771

730 707 688

655 623 570

550 528 WD 99/ 01450 .
frequency(cnierr]) 515 493

467 447 (12) 28 The crys‘raJr—H%—pDLymg\
form 2 descarbonyl et hoxyl oratadine of claim9 furthe racterized by an
I nfrared spect rum geresat-ed—on—a~—pul l—of sai d pol yrmﬂ ﬂwm pper al
oil showing the foll ow rfgequemey(anfjéri sti¢ peaks in re I , il ers
at approxi mately: 515 frequency lcnferr])
3326 493 1153 '
1133 467 795

771 447 655 (13) The
crystallinepolynorph form 2 descarpboxy Torat adi ne of claim9 further
characterized by an infrared spectrum generated on a mnul | of said

pol ynmorph form 2 in mineral oil show ng the follow ng characteristic
peaks in reciprocal centineters at approxi mately:
(12) The crystalline polymorph form 2 descarbonylethoxyloratadine
of claim 9 further characterized by an infrared spectrum generated on a
mull of said polymorph form 2 in mineral oil showing the following
characteristic peaks in reciprocal centimeters at approximately:

frequency (cm-1)
3326
1153
1133
795
771
655

(13) The crystallinepolymorph form 2 descarboxy loratadine of
claim 9 further characterized by an infrared spectrum generated on a mull
of said polymorph form 2 in mineral oil showing the following
characteristic peaks in reciprocal centimeters at approximately:

ue. (™ -1

3326
3304
3052
3015
1635
1586
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frequency (cnferr])

3052

1586 WO 99/ 01450

PCT/ US98/ 1343
1569 WwO?9
1437

1328

1250

1118

951

846

014583

1420
1301
1199

1.0.90

I

)

—

E.I.UU\J

1569

1558

1479

1456

1437

1420

1398

1383

1328

1301

1282

1265

1250

1199

1174

1133

1118

1089

1010

977

951

915

887

846

816

795

781

771

730

707

688

655

623

570

550

528

515

493

467

447
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3326

(I

* 29

1479

1398

29 1282

1174

1010

887

1635

3304

PCT/US98A8EHCY
1456

1383
1265
1133
977
868



795 781 - 771 730

707 688 655 623
s soo - o o
(14) A phgror?g’coéﬁstoi cal conposition conprising an anti-all ergll’%wg%ﬂﬁ‘f"’ of
the crystalline polymorph form2 descarbonyl et hoxyl oratadi ne of claim8 and
a pharmaceutically acceptable carrier. 805) A-pharmaceutical conposition
conprising an anti-allergic anount of the crystalline polynmorph form2
descar bonyl et hoxyl orat adi ne of claim9 pharmaceutically acceptable carrier.
(16) A pharmaceutical conposition conprisi ng an anti .-z.i! | ergi c amount of the
crystal line fdynorph fApharmatenticalbcompesitinn tamprising ancintilatlergic2 and a

har maceuti c df1lﬁc5feﬁ{eagllaﬁ aﬁﬁﬁ i 7, T, al.li ne

Bol ynor ph fofiﬁ{,o descar n§/ et%gdlmroé’églcﬁbﬁ%l %?f’g?%b%hﬂéflg?%lﬁ%tggﬁq 8f1 of
a medi camnt%?ﬁ@éﬁrﬁhﬂ@ﬁcwtﬂ i acceptable operier. (18) The use of the
crystal line pol ynorph form of descarbonyl et hoxyl orat adi ne of claim8 for

' i gament fqr treatnme of allergic reactions.
the preparat tﬁa of & rreg Ip(i'larmaceutqmaﬂ composﬂ%on compnsu?g an anti-allergic

amount of the crystalline polymorph form 2 descarbonylethoxyloratadine of
claim 9 pharmaceutically acceptable carrier.

(16) A pharmaceutical composition comprising an anti-allergic
amount of the crystalline polymorph form 1 descarbonylethoxyloratadine
of claim 2 and a pharmaceutically acceptable carrier.

(17) A method of treating allergic reactions in a mammal which
comprises administering to said mammal an anti-allergic effective amount
of the crystalline polymorph form 1 descarbonylethoxyloratadine of claim 1.

(18) A method of treating allergic reactions in a mammal which
comprises administering to said mammal an anti-allergic effective amount
of the crystalline polymorph form 2 descarbonylethoxyloratadine of claim 8.
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