GNA 804 WO 1 Novel pol ynorphs of Atovaquone and process of preparation

t hereof Technical Field The present invention relates to novel crystalline
forms of %lgoﬁﬁﬁgmcysti s carinii cdmpound (2-

[ 4- (4- Chl or ophenyl ) cycl ohexyl ] - 3- hydr oxy- 1, 4- napht hoqui none) conmonly
known as At ovaquone and net hods for produci ng the same. Background and
Prior Art Pneunocystis carinii is a parasite, which has a natural habitat
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host. U. S. patent 4,981, 874 discloses the process of preparation and the
activity of the Atovaquone. Pol ynorphs of Atovaquone are not reported yet.
The t er mTegbhigaldfiglds' | i s neant to include different physical forns,
crystalline /liquid crystalline/anorphous forns. Pol ynorphic studies have
beconme very interesting and i nportant as nmany active pharnmaceuti cal
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Background and Prior Art

Pneumocystis carinii is a parasite, which has a natural habitat in lung tissue, in a host
with normal immune system. Without treatment Pneumocystis carinii pneumonia is
almost always fatal in immuncompromised host. U.S. patent 4,981,874 discloses the

process of preparation and the activity of the Atovaquone.

Polymorphs of Atovaquone are not reported yet. The term ‘polymorphs’, is meant to

include different physical forms, crystalline /liquid crystalline/amorphous forms.

Polymorphic studies have become very interesting and important as many active
pharmaceutical ingredients exhibit polymorphism and some/one of the polymorphic
form exhibit high bio-availability and also much better activity as compared to other

polymorphs.

We have focused our research to develop new polymorphic forms with an object to

develop novel polymorphic forms of anti Pneumocystis carinii compound Atovaquone.



U S Pat. No. 4,981,874 discloses the recrystallization/purification of

At ovaquone usin sol vent acetonitrile. The pol ynorphic form obtai ned by
this met KPNAII4WPerred hereafter as ZForm|1, characterized by an X-ray
powder diffraction pattern having peaks at about 7.2, 11.04, 11.77, 19. 34,
21.14, 24.61, 25.28, 28.4 + 0.2 degrees. The DSC t hernogram of Form I
shows a small endotherm at 197C foll owed by a sharp endotherm at 222C. The

present i i i crystalline Atovaquone Formll, characterized by
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an X- ray po raction pattern having peaks at about 7.02, 9.68,
10.68, 11.70, 14.25, 14.83, 18.60, 19.29, 23.32, 24.54 + 0.2 degrees. The
DSC t her m Far | ..shows. a small_ endot herm at 169C fol |l owed by a
shar p R RN 4@5%17%@0@%%5%{%%%18 Pyl satlﬁ.n&% QRGPS | ne
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22.10, 2%ms%emnd, chalayerezed by TneX BSCpowdemdiffiravmion fpafemrhaving peskoaisabout
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At OVaqUORE Fofin & sB&W&/£8thall asbtiRgmai b7 %018 Red b9 atsﬁﬁ'lg%ﬁh&h&%‘at 2100l ing the
resul tant solution and, collecting the crystals of Form|. The present

invention al so provides a process for converting crystalline Atovaquone
Forml towFormll. ¢ risi.ng disselution of ovaguone Form.,l in sol vent
by heat 15 Pl PNERR Ut Raos AP sont oL By Pies iRy B st al s of
Formll. _rﬂ'}hgoﬁﬂésﬁﬂﬂradti@ldgﬂttbﬁﬂhaﬂﬂiﬁ%péﬁm\ét dBSut 02,0568 510068, 190y gaisng
crystal l i ne At ovaquone orml to FormIll, conprising dissolution of

At ovaquoré-8erl$ha0. i18.29, 2813¢eRt - SByt 0.2 degrees. The DSC thermogram of Form II

shows a small endotherm at 169°C followed by a sharp endotherm at 222°C

The present invention also provides crystalline Atovaquone Form III, characterized by
an X-ray powder diffraction pattern having peaks at about 6.99, 9.65, 12.67, 20.07,
20.65, 20.99, 21.88, 22.10, 25.56+ 0.2 degrees. The DSC thermogram of Form III

shows characteristic sharp endotherm at 222°C

The present invention also provides a process for preparing Form I comprising of
dissolution of crude Atovaquone in a solvent; adding anti-solvent to the solution,

cooling the resultant solution and, collecting the crystals of Form I.

The present invention also provides a process for converting crystalline Atovaquone
Form I to Form II, comprising dissolution of Atovaquone Form I in a solvent by

heating; cooling the resultant solution and, collecting the crystals of Form II.

The present invention also provides a process for converting crystalline Atovaquone
Form I to Form III, comprising dissolution of Atovaquone Form I in a solvent by

heating; cooling the resultant solution and, collecting the crystals of Form III.



heating; cooling the resultant solution and, collecting the crystals of
Forml1Il. GNA 804 WO 3 The present invention also provides a process for
prepari n@h{/?x@ﬂéy@l ne Atovaquone Form 111, conprising dissolution of

At ovaquone Form 1l in a solvent; adding anti-solvent to the solution,
cooling the resultant solution and, collecting the crystals of FormllIl.
Phar maceuti cal conpositions conprising therapeutically effective anpunt of
pol ynmorphs Il and 111 of Atovaquone are al so disclosed herein. A nethod of
treati ng Pneunocystis carinii pneunponia , the nmethod conprising
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The di scovery of new c orm o Active pharmaceutical 1 ngredient
w ||l be advant ageous with regard to inprovenent in performance of the

pr oduct i nvention al so relat s to t d-state f
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herein. AglyssRfhd Ll NI of A3 YBMe dré aBHMistiodst Kersidbst ance whi ch has
capacity to di ssol ve the organic conpound Atovaquone, either at room

t enper at ure or higher. Antisolvent is an organl c solvent in which organic

corrpound %\}3 has or sol..ubi used, herein. .room
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administering to a warm blooded animal an effective amount of a product-by-process
composition of matter comprising polymorphic forms of Atovaquone is also envisaged

as part of this invention.

Description of the Invention

The present invention provides new crystal forms of Atovaquone. The discovery of new
crystalline form of Active pharmaceutical ingredient will be advantageous with regard

to improvement in performance of the product.

The present invention also relates to the solid-state forms (i.e. Polymorphs) of

Atovaquone that can be prepared by the methods described herein.
As used herein, a solvent is any liquid substance which has capacity to dissolve the
organic compound Atovaquone, either at room temperature or higher. Antisolvent is an

organic solvent in which organic compound such as Atovaquone has poor solubility.

As used herein, room temperature means a temperature from about 25°C to 30°C.



GNA 804 WO 4 X-ray powder diffraction pattern has been obtained on D 8

- Advance, Bruker AXE, GCermany, diffractoneter equipped with scintillation
det ect or CAVAS84 MPper Ka (X = 1.54064A) radiation with scanning range
between 2-50 0 at scanning speed of 2 / mn. Differential Scanning

Cal orinmeter was perfornmed on Mettler DSC 20 instrunment. Sanples of 2 ng to
3 ng weighed in alum numcrucible with holes were scanned at a heating
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At ovaquone ovaquo e I'S prepare escCri I'nm Us,

4, 981, 87 Gentnhaan dﬁ'fmetfoﬁ’fdtﬁd equippédrwith .scibfitiatfon ajetqpoovdaringi Coppeat Kan
dlagran1and DSC rans of Form | are showmn in Figs. 1 and 4

respecti ¢ @ I@m vath sseiag) tRnge beigvesh 2- %mcenmnggpeeéfof@r Ude
Atovaquo%%nFornll was di ssolved in 10 nL nethyl ene dichloride at room
tenperature. To this solution 20 nL of nethanol was added drop w se under
stirring at sane tenperature. The slurry obtained was stirred for 4 hrs.
at the sane tenperature The solid was filtered and dried to get Forml.
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added dr Se un stl
heating rate of 10°C per mmute under Nitrogen atmosphere at a rate of 35 ml / min.

Atovaquone Form I

Atovaquone is prepared by the method described in US, 4,981,874 which is referred as
Form I. The X-ray powder diffraction diagram and DSC thermograms of Form I are

shown in Figs. 1 and 4 respectively.
Preparation of Atovaquone Form I

Example 1

1g. of crude Atovaquone Form I was dissolved in 10 mL methylene dichloride at room
temperature. To this solution 20 mL of methanol was added drop wise under stirring at
same temperature. The slurry obtained was stirred for 4 hrs. at the same temperature.

The solid was filtered and dried to get Form 1.

Example 2

1g. of crude Atovaquone Form I was dissolved in 10 mL methylene dichloride at room
temperature. To this solution 20 mL of n-Heptane was added drop wise under stirring at
same temperature. The slurry obtained was stirred for 4 hrs. at the same temperature.

The solid was filtered and dried to get Form I.



sanme tenperature. The slurry obtained was stirred for 4 hrs. at the sane
tenperature. The solid was filtered and dried to get FormI|. GNA 804 WO 5
Pr epar at (8YA 804 AYQvaquone Form I | Atovaquone Form Il is prepared from Form
| by the nethod described bel ow and the DSC thernogram X-ray powder
diffraction diagramof Formll are shown in Figs. 2 and 5 respectively
Exanple 3 1 g. of Atovagquone Form | was dissolved in 5 niL 1, 4-D oxane under
reflux c i1 ion was allowed to cool to room

t enper at ?ggbéﬂgﬁgg@f&% ug)ﬁggg%ﬁgn cooled at 5C for 4 hours. The solid
obt ai ned was then recovered on Buchner funnel and dried to get Formll.

Preparation of Atgvaquone Form Il Atovagquone Fqr I'l.is ptepar from
Form | by\PYadURRE Retm deSdrreRas Beroheand by m@&ﬁlciﬁé?rah?&rbfﬁﬁ R0q powder

diffracti ' e L Fi I th vely
Exanpl e Zﬁ(sc %legﬁ%\ ovécﬁjg eﬂaF‘g(?ér%d%f%acggﬁ;ﬁghgﬁggg?ﬁm%a%t%xggtlgﬁggtgjr?der
refl ux candibtrespactivély m of water was nmmintained at OC and to this cold
wat er, the hot solution of the Atovaquone was added dropwi se with
stirring. The solution was maintained at the sanme tenperature for 1 hr.
The sol i gxhfiijle @bt ai ned was filtered and dried to get Formlll.

1g. of Atovaquone Form I was dissolved in 5 mL 1,4-Dioxane under reflux condition.
- The clear solution was allowed to cool to room temperature for 30 minutes and then
cooled at 5°C for 4 hours. The solid obtained was then recovered on Buchner funnel and

dried to get Form II.

Preparation of Atovaquone Form III

Atovaquone Form I is prepared from Form I by the method described below and the
DSC thermogram, X-ray powder diffraction diagram of Form III are shown in Figs. 3

and 6 respectively

Example 4

0.5 g Atovaquone Form I was dissolved in 20 mL Acetone under reflux condition. 40
ml of water was maintained at 0°C and to this cold water, the hot solution of the
Atovaquone was added dropwise with stirring. The solution was maintained at the same

temperature for 1 hr. The solid thus obtained was filtered and dried to get Form III.

Example 5

0.5 g. Atovaquone Form I was dissolved in 15 mL chloroform at room temperature. To
this solution 20 mL of methanol was added drop wise under stirring at same
temperature. The slurry obtained was stirred for 4 hrs. at the same temperature. The

solid was filtered and dried to get Form III.



Example 5 0.5 g. Atovaquone Form | was dissolved in 15 nL chl orof orm at
roomterrperature To this solution 20 nmL of nethanol was added drop w se
under stiGNARG4WOsane tenperature. The slurry obtained was stirred for 4
hrs. at the sanme tenperature. The solid was filtered and dried to get Form
[11. GNA 804 WO 6 Exanple 6 0.5 g. Atovaquone Form | was dissolved in 80 nL
di i sopropyl ether under reflux <condition. The solution was cooled to room
t enper at yf g?lﬂ gmai ntained at same tenperature for 4 hrs. The solid was
filtered an rred to get Formlll. Description of the figures: Fig. 1
Shows t he).Xgt ayoﬁhcfubhacﬂdrﬁml braagdissolwdd Waﬂu@lﬁﬁeo;ﬁopm ¢thefFigder Zeffimows t he
X-ray Diffrg |0|;1, %‘?ramof Atoge%Fuone Form || % Shows theXray

Di f f r act iSORIEORg L8/ UL YRS FORE IRy FROm Fempqraturqla ﬂo‘ﬁ%mf% #er mogr am
of AL OVaGUaRGfRY B H. Fhe oIS liBRARREARBRITIALSHM oif Al ovaquone Form | |

Fig. 6 Sho er nogr am o At ovaquone rml1l The pol ynorphic form
| obtained by this nethod is characterized by an X-ray powder diffraction
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shows a smal|l endot her m at 197C foll owed by a sharp endot herm at 222C.

Fig. 1 Shows the X-ray Diffraction Diagram of Atovaquone Form I

Fig. 2 Shows the X-ray Diffraction Diagram of Atovaquone Form II

Fig. 3 Shows the X-ray Diffraction Diagram of Atovaquone Form III

Fig. 4 Shows the DSC Thermogram of Atovaquone Form I

Fig. 5 Shows the DSC Thermogram of Atovaquone Form II

Fig. 6 Shows the DSC Thermogram of Atovaquone Form III

The polymorphic form I obtained by this method is characterized by an X-ray powder
diffraction pattern (Fig. 1) having peaks at about 7.2, 11.04, 11.77, 19.34, 21.14, 24.61,
25.28, 28.4 + 0.2 degrees. The DSC thermogram of Form I (Fig. 2) shows a small
endotherm at 197°C followed by a sharp endotherm at 222°C.

The present invention provides crystalline Atovaquone Form II, characterized by an X-
ray powder diffraction pattern having peaks at about 7.02, 9.68, 10.68, 11.70, 14.25,
14.83, 18.60, 19.29, 23.32, 24.54 + 0.2 degrees as shown in Fig. 2. The DSC
thermogram of Form II in Fig. 3 shows a small endotherm at 169°C followed by a sharp

endotherm at 222°C

The present invention also provides crystalline Atovaquone Form III, characterized by
an X-ray powder diffraction pattern (Fig. 4) having peaks at about 6.99, 9.65, 12.67,
20.07, 20.65, 20.99, 21.88, 22.10, 25.56+ 0.2 degrees. The DSC thermogram of Form
III (Fig. 5) shows characteristic sharp endotherm at 222°C



The present invention provides crystalline Atovaquone Formll,
characterized by an X- ray powder diffraction pattern havi ng peaks at about
7.02, 9.68YABO44¢0 11.70, 14.25, 14.93, 18.60, 19.29, 23.32, 24.54 + 0.2
degrees as shown in Fig. 2. The DSC thernmogramof Form Il in Fig. 3 shows
a small endothermat 169C foll owed by a sharp endotherm at 222C The
present invention also provides crystalline Atovaquone FormllIl,
characterized by an X-ray powder diffraction pattern (Fig. 4) having peaks
at about 6.99, 9.65, 12.67, 20.07, 20.65, 20.99, 21.88, 22.10, 25.56 0.2
degr ees. Pﬁhﬁnﬁ&ﬁtxbhlercﬁﬁgroamm‘s E@mphsinlgl tidrageutihligheffectivaraacduaiti of i
sharp endoéﬁern1at 222C GNA 8 WO 7 Pharmaceuti cal conp05|t|ons conpri si ng
t her apeuPPyAIqrphsdf pad Hi QEAHWBHI‘FR“@FC PisBRIGHBY spventiongh athqdsof At ovaquone
are prepared by conventional nmethods. A method of treating Pneunocystis
carinii pneunonia, the nethod conprising admnistering to a warm bl ooded
ani mal am efidtbad iofetreatignPnedmacystiodearinibpnpumonias the:mmbcsd tdomprisingrat ter

conprisin al m)r hic for f_ Atovaquope js al so S as part of
o AR R D Svar Moo dAnunil s SHsetiys AURLO LS P hy-Breeasm | | 2.
At 0vVaquoREmpesifidd bf Aatt&d &Jxﬁiﬁglﬂ%ambﬂahic Ak B8 A%ha&ﬁeefs afo! éhv?éa%
diffraction peaks at val ues of es of about .68, 10.1B8, 11.70,

14. 25,  as part of this invention



14. 83, 18.60, 19.29, 23.32, 24.54. 3. Atovaquone Formll as clained in
claim1 exhibiting a DSC t hernogram that has snmall endotherm at 169C

f ol | owed BYASAAMOendot herm at 222C 4.8 A process for maki ng At ovaquone Form
Il conprising: a) Dissolving Atovaquone Form | in a solublizing solvent at
an elevated tenp to forma solution. b) Cooling the solution to

preci pitate Atovaquone c¢) Collecting the precipitated product at suction
d) Dryi nqvggﬁi roduct 5. The process as clained in claim4 wherein the
solublizing solvent is a cyclic ether preferably 1,4-Di oxane 6. The
process as clainmed in claim4 wherein the elevated tenperature that is

bet ween 35C and about 90C, preferably 70C. 7. The process as clainmed in

cl ai m 4 vher eifMoYasuorgpelymgrabic Byaellbet ween 0C to  30C, preferably 5C. 8.
The process as clained in claim4 wherein the drying is done between 50C to
90C, preferably 65C. GNA 804 WO 9 9. Atovaquone polynorphic Form Il 10.

At ovaquore ForAtovdduoas Edra fbdisi claimhai i idiavilnhavdhgr@ledractedstic Xérayay

di ff ti t | f 20 | f abqut. 6.99 65, 12. , 20. 07,
2|0_ 6r5:31c 'on p%,l r%ct?on f)/élklsjgts Vzﬁues of Z\éava u%g o?abc%lt%l.JOZ, 8.6%, 10.28, 1%.70, %43?,

14.83, 18.60, 19.29, 23.32, 24.54.

3. Atovaquone Form II as claimed in claim 1 exhibiting a DSC thermogram that

has small endotherm at 169°C followed by sharp endotherm at 222°C

4. A process for making Atovaquone Form II comprising:
a) Dissolving Atovaquone Form I in a solublizing solvent at an elevated temp to
form a solution.
b) Cooling the solution to precipitate Atovaquone
c) Collecting the precipitated product at suction

d) Drying the product

5. The process as claimed in claim 4 wherein the solublizing solvent is a cyclic

ether preferably 1,4-Dioxane

6. The process as claimed in claim 4 wherein the elevated temperature that is

between 35°C and about 90°C, preferably 70°C.

7. The process as claimed in claim 4 wherein the cooling is done between 0°C to
30°C, preferably 5°C.

8. The process as claimed in claim 4 wherein the drying is done between 50°C to
90°C, preferably 65°C.



20.99, 21.88, 22.10, 25.56, 11. Atovaquone Form Il as clainmed in claim9
exhibiting a DSC thernogramthat has characteristic sharp endot herm at
222C 12. GNAHB04¢¥&3 for maki ng Atovaquéne Form ||| conprising of the steps
of a) Dissolving Atovaquone Form 1l in a solublizing solvent at an el evated
tenperature to forma solution. b) Cooling the solution to precipitate

At ovaquone <c¢) Collecting the precipitated product at suction d) Drying
the product 13. The process as clainmed in claim12 wherein the sol ublizing
solvent is an ether, preferably diisopropyl ether. 14. The process as

clained pn cl aiteRagdon¥IRhorphiteFeheNRt ed tenperature that is between 35C
and about 80C, preferably at 70C. 15. The process as clainmed in claim 12

wherein the cooling is done between 0OCto 30C, preferably 5C. 16. The

process cl ai i j 2 tein.th j | n..50C to
90C, pr e? g’r ab?‘} f)ﬂ%&%&?‘g’oﬁﬂ[v@w@%“%& lh (g?%pgs gg\gp §n§}%? %Cépri%dc,)g\elggﬁa ne Form
'l al so conpdiffa¢tipn mhakdrtsdblesiof@0Athaglishvat FOONY.b5) 12.68Q120t71 20.68, sol vent

at an el evated tenperature
20.99, 21.88, 22.10, 25.56,

11.  Atovaquone Form III as claimed in claim 9 exhibiting a DSC thermogram that

has characteristic sharp endotherm at 222°C

12. A process for making Atovaquone Form III comprising of the steps of
a) Dissolving Atovaquone Form I in a solublizing solvent at an elevated
temperature
to form a solution.
b) Cooling the solution to precipitate Atovaquone
c) Collecting the precipitated product at suction

d) Drying the product

13.  The process as claimed in claim 12 wherein the solublizing solvent is an ether,

preferably diisopropyl ether.

14.  The process as claimed in claim 12 wherein the elevated temperature that is

between 35°C and about 80°C, preferably at 70°C.

15.  The process as claimed in claim 12 wherein the cooling is done between 0°C to
30°C, preferably 5°C.

16.  The process as claimed in claim 12 wherein the drying is done between 50°C to
90°C, preferably 65°C.



to forma solution. b) Adding an anti-solvent to the solution til
turbidity is obtained. <c¢) Stirring the solution while cooling d)

Col l ecti NABG4pvV@ci pitated solid andl@rying 18. The process as clainmed in
claim 17 wherein the solublizing solvent is either chlorinated sol vent

| i ke chloroformor a ketone preferably acetone. 19. The process as cl ai ned
in claim17 wherein the dissolving is at an elevated tenperature that is
bet ween 25 and about 70C, preferably at 70C. 20. The process as clained in
claim17 wherein the anti-solvent added to regenerate the solid is

sel ect ed 1f7r omAl fi@célis O hakM3SABVAGIOnO ForR INARG lcomptifiagol , i sopr opanol
preferably nmethanol. 21. The process as clainmed in claim 17 wherein the

anti - sol verd) AselvingAtasgavanediosm linSobwblizingiselveritas an elpvated\iomnseaers of
maki ng Atovaqgogg Eggqh&)conprising a) Dissolving crude Atovaquone in
Sol ublizing s i é)tl - el evat ed tenperature to forma solution. b)

Addi ng an ast iAdiedgvaidntit @¥enetoSBE Bélufbn fill lirbidityé ebthivied.s seen c¢) Stirring
t he solution while cooling dg. Col l ecting the precipitated solid and drying
GNA 804 WD A1 Spigringrihe splutier ydilasodling ned in cl ai m 22 wherein the

sol ubl i zi ngd)S @o‘l’l@&ﬁné the precipitated solid and drying

18.  The process as claimed in claim 17 wherein the solublizing solvent is either

chlorinated solvent like chloroform or a ketone preferably acetone.

19.  The process as claimed in claim 17 wherein the dissolving is at an elevated

temperature that is between 25° and about 70°C, preferably at 70°C.

20.  The process as claimed in claim 17 wherein the anti-solvent added to regenerate
the solid is selected from the group consisting of methanol, ethanol, isopropanol,

preferably methanol.

21.  The process as claimed in claim 17 wherein the anti-solvent added to regenerate

the solid is water.

22. A process of making Atovaquone Form I comprising
a) Dissolving crude Atovaquone in Solublizing solvent at an elevated temperature
to form a solution.
b) Adding an anti-solvent to the solution till turbidity is seen
¢) Stirring the solution while cooling

d) Collecting the precipitated solid and drying



chl orinated solvents |ike nmethylene dichloride, ethylene dichloride
preferably nethylene dichloride. 24. The process as clainmed in claim22
wher ei n tMMAR04EOving is at an el evatléd tenperature that is between 25
and 50C, preferably at 50C. 25. The process as clainmed in claim22 wherein
the anti-solvent added to regenerate the solid is selected fromthe group
consi sting of nethanol, ethanol, isopropanol, preferably nethanol. 26. The

process cl & in.claim22 wherei.n e_anti - V. ener at e
Phe soli &1 s difeBrastsf oS il EisFhith, 22 uBMich 3F° SBTUmBHRE &t 3 hon

li ke n- pent ardlorfiafxa@deentd ke peti¢encpdichiorid) sthylehe pichlvgide Dfefefably
conposition conprising the said pol ynorphs as prepared by process cl ai ned
in any of the %bﬂén%q?lﬁhlﬁﬁde-%. A nmet hod of treating Pneunocystis carinii
pneunoni a, the method conprising admnistering to a warm bl ooded ani nal an
effective anmount of a product -by- process conposition of matter conprising
pol yror pi#4c f dfhesprotesdtasvdsjnrdein ddhier @2 rwiidreinsthe diseolvirgpispdti an élovated of

At ovaquone manuf actured by .t he rocess as clained i ny of the clains 1
to 269 temperature ’t%ati%between%So and 50°C, preferably at 56'°(f3.‘ y

25.  The process as claimed in claim 22 wherein the anti-solvent added to regenerate
the solid is selected from the group consisting of methanol, ethanol, isopropanol,

preferably methanol.

26.  The process as claimed in claim 22 wherein the anti-solvent added to regenerate
the solid is selected from the group consisting of aliphatic hydrocarbon like n-

pentane, n-hexane, n-heptane, preferably n-heptane.

27. A composition comprising the said polymorphs as prepared by process claimed

in any of the above claims.

28. A method of treating Pneumocystis carinii pneumonia , the method comprising
administering to a warm blooded animal an effective amount of a product —by-
process composition of matter comprising polymorphic forms of Atovaquone
wherein the said polymorphic forms of Atovaquone manufactured by the

process as claimed in any of the claims 1 to 26.



