; €3eYVVLFZ6" TvOWD 02/ 20i 53 PCT/ US01/ 195. 16 - INOVEL POLYMORPHI C FORM OF 17 -
Vii- (N - TER BUTYL CARBAMOYL) - 4 AZA - 5 - a- ANDROST -1- EN -3 - ONE
AND A PROWA3Z2688R PREPARING I T Field of Invention The presenyusoiMesati on
relates to a novel polynmorphic formof 17-(3-(N-ter. 5 10 CH3 CONH i -CH3
CH3  The present invention also rel ates1t-o process for preparing the novel
15 butyl c ﬁMﬁ o - AN (it t @ ARFAMO YT,
fornul a (I?ﬁdgg%?% e %@n(?gf 17-@3?!7(1npt gr%. Eut yIIEUT%@ OYI)nes

car banoyl ) - AZAza5 5ea-AANDROST 11 erE-DAONE AN Af PROTESS(HOR PREPARINGIF phi c

formof 17-(err)-(N-ter. butyl carbanoyl 5-4- aza-5-a 20 androst-1-en-3-o0ne
(S-al pha reductase inhibitor) is u of [pyenh ting acne, female hirsutism
and particularly beni at.lc. hyper ' /R

Pol ynor phi sm can be de ipgée%ﬁ%%% leoggjll ﬁgit@gggvﬁlﬁgﬁég{@ggoe%ﬁ8%W§3§s@§nce
to exisg imug Ei@may?mr-:yz&tﬁwdnamsﬁu IenC3-bhe@inabtegidd) o the EsHimad (Iyctures are
are referred to as pol ynorphs, polynorphic nodification or form |t has
been known that 17-(3-(N-ter. butyl car banoyl)-4-c§}4n€- 5-a-androst-1 25

en- 3-one exists in two polynorphic forns i.e., Fgr | and Form Il which are
patented by Merck & Co. Inc. (US Patents are S, 652, 365 and 5, "ﬂﬂm“ﬂwMﬂmmn”m
The pol ymorphic form | is characterizédOoy BNH+Ceref@ial scanni

calorinmetry (DSC) curve, at heating rate of 20C/nli n and in a closed«gupy

exhibiting a mnor endotherm wi terrper atgpqg of about 232C an
10 V4

e s e B s eacu R s s IR

about joules / gmand 7
extrapol at ed onset tenperat ulre of ,ahRut
pout 89 J / gm The X-ray HI(I) WO

tenperature of, about of
258C wi th an associ at edAp
02/ 20553 -2 PCT/ USO 1019 powder diffraction pattern is characterized by
d-spaci ngs of 6.44, 5.69, .36, 4.89, 4(§i, 4.31, 3.85, 3.59 and 3.14. The
FT-11Z spectrum (in KBr) shows bands at 31, 3237, 1692, 1666, 1602 and
688 cm 1. The pol ynorheiptesent invértionalsolralats tepiozesd fbyprepatidd the aotdl al

scanni ng 5 calorinmetry (DSC) curve, at heating rate of 20C/ mn and in a
cl osedleup poksarphie forgn of Ki-RPNeterdutyl sarbamaybfetzar vpitandeosyd ae-3-enpef the ur e
of about 2(?#1%{'13@? extrapol at ed onset tenperature of about 258C, with an
associ at ed "hea " about 89 J/g. The X-ray powder diffraction pattern is
characterized by d-smeipng,&n@bhibzfo@&ofIL'ﬂﬁE(&te?..b%%dczrb&ﬂmyg-zﬂ@za-ﬁa‘e)& 5. 66,
5.31, 4.68, 3.90, 3.60 and 3.25. The FT-IR spectrum (in KBr) shows bands at
3441, 10 32ndrostibee-3-orws4-alptegeductass gnlibitory suselyl in trepiing meng femaRi ¢ f or ns

and two ps I ' .acterized using single
crystal X- ?grg&gslg}¥%@%ﬁ£§5@€£%§tapgg%e%&?zycka et al and the results
are pubpished in the Journal of MatlegomslofIhveiionre, 474 (1999) 157-166.

The two pol ynorphic forns referred as_ 1 and 2 are sane as the Form | and 15
Form |l mentioned abg§lanorphism can be defined as the ability of the same chemical

RS

substance to exist in different crystalline structures. The different structures are
are referred to as polymorphs, polymorphic modification or form.
It has been known that 17-B-(N-ter. butyl carbamoyl)-4-aza-5-a-androst-1-
25  en-3-one exists in two polymorphic forms i.e., Form-I and Form-II which are patented by
Merck & Co. Inc. (US Patents are 5, 652, 365 and 5, 886, 184)
The polymorphic form-I is characterized by a differential scanning
calorimetry (DSC) curve, at heating rate of 20°C/min and in a closed cup, exhibiting a
minor endotherm with a peak temperature of about 232°C; an extrapolated onset
30 temperature of about 223°C with an associated heat of about 11 joules / gm and by a
major melting endotherm with a peak temperature of about of 261°C; an extrapolated

onset temperature of about 258°C with an associated heat of about 89 J / gm. The X-ray



The pseudopol ynorphic form1l a crystallizes in Mnoclinic space group P21
with cell dinensions a=12.120(1) , b= 8.1652(7) , ¢=13.577(1)A, (3 =111.530
cont ai ni ngotopaoss®l ecules in unit cell. The lattice contai necOUSQ1sLCUl € Of
acetic acid. It deconposes losing acetic acid and recrystallizes in the
range | 70-174C having nelting 20 point -255-2S7C. The pseudopol ynorphic form

1 b CFyStqidwdéﬁdlfﬁﬂctmtﬂhﬁem%hﬁaﬁtﬁﬁmWWCE%MZM4D&\$DI@3GG4.$9 @i3gnsi ons
= 8.173 (3), b=18. 364 ]r‘i‘)s ¢=35.6S (2) containing four npl ecul es in unit
ceII  Thet 3 8% a-590md 3 s Thed TR sben npfin By phoyesehaadat 331 3 Tol ecul es

of Fi nast ey, h jyjnt of form1lb is reported as 252-255C. 25
Wi | e doi ﬁlgdgg:ralo%%égfjdd%%/@%ﬁg% to optimze the yield and quality of 17

~3-(N-ter. butyl carDenmylitherphézform-dischdraetdrizéd by adiffrentiaisédnmirgnt
crystal l'ization and isol ation nethods vwerge sed w.th di ffer ent (ionbl nations

of ~ or gani CalEimetit DS Fure. abhepting T’i‘tﬁéf%%rq o 3neig getosed cpp.eghy ature
d I o
Subn 1t ea T T tink SROREER ol £l ok 2 Sibollooh X B BBk ARbiRe o ©
char act er itzmpératse of alshue258°Cy; evithtani assoviatédheat of dladut 89 I/g3-ThHe-X-exy pdwdey|
b 1) -.4- S- d t-1- i / 5
pCT USOL/ iBiachon sedRar sraresror et prSrRPass it 0ty FSro T G4 hanel y
Form 111, 66 5y, 43303 EQV%UaiM‘B 25. a8 FALf §1e8Rbm| (PRBHUNBWS bands froua | |

di sclosed in the’prior art. The XRD data and thermal cHaracteristics of the
pseuddpol 326 pho78, ﬂﬁﬁ%S%rlﬁﬂﬁ‘eﬂldﬁﬂZ Borin V reasonably match with those of

Deschiption O bur Y pPYrotis e e PsQuRA A Tas SRty SE
Form 1. Jﬁh&c@mz&i Bﬁﬂ%E’iﬁ@ﬂ%‘i‘y%élf)t-'i‘%g&?ﬂéﬁﬁh@.fudF&’lg*ﬂénh WEW&y@ka et A1hhdr ed

Spectra of Form| Stmar i‘nvention Accor resent

i nventi on the msulﬂsmeepUbbled npﬂieﬁnum@hpf:l\/fmﬁcmar Strmefure, I4%bf1999) éif(lﬁﬁt er.

butyl carbanoyl)-4-aza-5-a-and ro -1-en i S charact |ze t he
ol ot ng dat a: | pec TEMTLRaHs (g Raet ol s of ESaa R TEpel o
of abqut J;fbrgﬁmnmr@ﬂgs@@ed by anot her m nor endot herm at about 245C and

an exotherm at about 253C 1) XRD (2 0) : 5.32, 10.70, 13.64, 14.96,
15. 86, 16.12, 16. 56, Thempsend ppgquphmgfoen 1a gryestalizes n Mangchinyic macmrqum KBr )

. 3427, 3 1679, 160 4. d 8 1- C ding to
anot her eﬁ%(ﬂ ﬁb?‘é] qifnef‘ﬂgnspf“eg«gﬁtzaﬁro‘}vgntjg gG:?Z?ﬂhgr (2919’ 5399555 Eed1 ]gr%%:aslseg
for pr epardoﬁ&nﬁﬁg b hlolecER'fsrﬁl {nvit aavgl ﬁ@nmlve 8dntdifis 08¢ mbiechtetoTacetRitcyd. It

carbanoyl) 4-aza-S-a-androst-1-en-3-one of formla 5)78 Det ai | ed

Descr i pt i olecompeses losinganctio acidand mecrpytellisen inithraenge bH0-pro\d hpvingmeling|
pol y phi c ..oy, mill of 17-(3-(N-ter. butyl

car ba )poﬁfmﬂs?%ﬁaéandrost 1-en-3-one which is characterized by the

fol I ow ng dat a: DSC: Tixpsebddpolymophic ibgnabtioy‘:simnzesvm bitherhpaiblc spacpgroapur e
of about 262C and preceded by anot her m nor_ endotherm at about 245C and an

exot her m dt2126:1 ABvins colb dimgnsiogs py= RIS (3, by 18.364 @ CFEP-69 (2)pgnipuning fougs
15.86, 16. égl’ec&igs 2Amitlei12Othe Biticd contairdne Mflecde Qﬂetﬁ)lf_l'aget%?e for two

molecules of Finasteride, The melting point of form 1b is reported as 252-255°C.

25 While doing process development to optimize the yield and quality of 17-
B-(N-ter. butyl carbamoyl)-4-aza-5-o-androst-1-en-3-one, different crystallization and
isolation methods were used with different combinations of organic solvents and by
varying the various parameters like temperature and volume etc.

All samples which were isolated in different methods were submitted for

30 regular analysis and subjected to polymorphic characterizations studies. From this we

found that 17-B-(N-ter. butyl carbamoyl)-4-aza-5-o-androst-1-en-3-one exists in



WD 02/ 20553 PCT/ USOL/ 195~6 -4FT-1R (In KBr) : 3427, 3233, 2931, 1679, 1600
1 S01, 1451 and 820 cm'.(Fig-3) According to another enbodi nent of the

present iwoamRpsa, there is provided a process for preparima/Gsuimisd!l of

17-~i-(N-ter. butyl carbanoyl)-4-aza-5-a 5 androst-1-en-3-one of fornula

(1), which conprises: (i) dissolving thedcrude 17-~i-(N-ter. butyl

car banoy| ) additional pelymerphiospsetdenelgnonpbici formsinamnely Foits dIpFernplgaanidc

sol vents, such .hal o t ed. solwvent, or..aromat.i c. hydr gcarhbon sol vent or
organt ¢ sordrEY Snufs s ERRRE PR RAPR L R s IS RRG g | b
solution with | ess pPPhaKRI @aNbkd hetMAtharabRtiStids@ thd uddholrhMPaici C
hydrocarbon either straight chain or branched, preferably hexane or

hept ane; oforpeFemn-dVand dleam:V sgagonably mptch arithethoseaf thepseidopadymotphs 1hnd

i sol ating Form | f 17- (3 ter. butyl

caxbam?yl }%nzi-ela?zlgg 503%% rostoH :é%‘%\%-one of formula (1) by conventional

met hods. Accordi ng to anot her @BrR¥dIBMiRAIOLFieuREesent i nvention, there is
15 provided an alternate process for preparing the FormlIll of
17-(3-(N-ter, butyl ¥grbaRiffarontiel seannimecaloriaredyt off Fermdllone of formula (1),
whi ch conprises, (i)gdi$5@p Q formll, Fonn-1V and
FormV of 17-~i (1lv -lge?'.s}?Hﬁluab&%“@g%l%g%%é}???&-%%%}gfandrost-1-en-3-one of
formula (1) in waterFigmn BifiabideSpecgaof Eoraslll.ent s such as hal ogenat ed

sol vent or aromatic hydrocarbon solvent qgr organic 20 sol vents sel ected
from d%yl acetates; (ii) disti||§!%ulaﬂfﬂ°m8%of the solvent: (iii)
saturating the remi R} ‘ i 1 : i el ected
from aliphatic hydr o‘?:gérlg%ngy#ﬂﬁ??egs@ﬁ%vgﬁ@c@ﬁlﬁésofﬁ%%ghgmﬁgg efably
hexane or Fepi-Hhef 175p-(Phter. Wueyl Rahiah@y])-48ach- 20~ fridvgst-d concBohie ahiohds t he
resultant solution and isolating the Formlll of 17 ~3-(N-ter. butyl

car banoy| )charastesized by HedpBewing daia: 3- one of formula (1) by conventional

met hods. Process us OL 1 rati s

17-~i - (N-ter. butyl e’?ﬁ?bé"n}%@% 3 @?@g?@?@?g@&p@@@[ﬂﬁ%%@%@@o@f a?’{’)‘%trrm a (1),
ar e hasei n2620C anp preatded Bsandther afinsramdetherrrat sbout Y45C ahd-anx6fcirgnt but vyl
car banoyl ) -4-aza- 5- a- andr ost - 1-en- 3-one can be prepared by a process, which
conpr i ‘ses:2boutgs3564Bigsbl pCT/ USO1/ 195~6 -5(i) preparing a slurry of
17-(3-{N-ter. butyl gpyhamyl - a -ok- - i t

acet at e, tetrahydrofuran@a@éd %%%é?zﬁnxi%gﬁ’eff%@ﬁ%t étf:&}%el%;)%fil?)'zg’ff%%%‘iyl
acet at eaet %6, dndPBOASFig-2yater is 1:1: ~ 0.1 and the ratio of this solvent
m xture used is 1-3 vol une/wei ght of 17-%93-(N—ter, but vl .

car banoyl ) - 4- aza- 5- &t EARABSEBI 423, 3233nd3% 1679, 1668 ; Fénts A& T and 8205 nt
slurrypoto gyt _gzature of 50 to 60C, (iii) cooling the slurry to 5 to 5C,
and (iv) recovering the resultant solid by filtration and washing with
chilled m xtur AAcfordihfy aratledr &tvbodingertt of thelpyekent invantioanthewd it prgveédedol eum

ether to yield FormN of 10 17-(3-(N-ter. buty]

car banoy | PHacssss 168 BReRnE ATl g CArs FOrE it 4 Nt stopiy\coghamoy)-
17-~i - (N-tger,. but ,ban - S5rg- androst-1-en-3-one of fornmula (1),
can be preﬁézraeg %ldé&%rlo%{e@éhéﬁ?gﬂﬁg})an%fi ses: (i) dissolving 17-(3-(N-ter.
butyl carbanoyl) - 4-aza- S-Betaléll Dedcription oBthengveitiohor mul a (1] in aqueous

acetic acid, that is; acetic acid, ; water_in a ratio of 4 : 6, 15 such that
the afdunt of adheBiFseHdryaniion prayides agovel RdymemphisoBAt of 17- (3- (N-ter.

but y! car AR o 78N VAR ey - Aa16arihdsl- L 1G2S LRBWRIG i ©5U1 tant

m xture to
characterized by the following data:

DSC: exhibits a melting endotherm with a peak temperature of about
262°C and preceded by another minor endotherm at about 245°C and an exotherm at
30  about 253°C.(Fig-1)
XRD (28): 5.32, 10.70, 13.64, 14.96, 15.86, 16.12, 16.56, 17.20, 18.22,
19.60, and 23.04.(Fig-2)



(iii) cooling to 10-20C, and (iv) filtering the resulting material and
isolating the FormV of 17-(3-(N 20 ter. butyl

car banoy| wo422n5535- a- andxost - 1- en- 3-one of formula (1) by pepnvssiiossal
met hods. The water i mm scible organic solvent used in the process of
preparing Form 11l of 17-(3-(N-ter. buty4-

car banoyl ) - 4- aza- S- FRIRI(BSKBi)-: 34233238, 2981, U6, 2650 SD0IENLS] SdcERAS
hal ogenated sol vent sel ected from di chl oronmet hane or chl orof ormor 25
aromatic rﬁ}’@ir-@ﬁﬁbon sol vent preferably toluene or organic solvents

sel ected from al kyl I'—ﬁ&%&@bg%%%@ﬁn%h {’lo\é'ﬁ’?}%‘ﬂ,}l’g?}%ﬁ%@%‘@ﬂ?‘%}ﬂi"tﬂ?&eperﬁcesS for

the preparation of Form

car banoy| )prévidéda Prozesdfor preparingForgr-TM of i B-BANs 8l bieyl darbahiit)yPoeasd-8@-Sol vent
such that the ampbunt of hal ogenated solvent i1s 1-10 vol ume/wei ght of

17- ~3- ON- taadrosilent3-gue efforangyl)) whichcguprisesandr ost - 1- en- 3-one. I n case
where the selected ig asonmptic.hydr solvent oref bl WO
02/ 20553 PCT/ USOL/ 1 46{155@‘% %Hbd%q?rﬁ‘g‘?lgﬁ%ruhi‘tyg?arg?’{}ﬂ@%é“ﬁ?a%c ar bon

sol vent i sandfoshf-edd-oneiweAteiimmtscible drdarfidsd1@énts, RUE As halogenated solvent or
car banoyl ) - 4-aza-5-a-androst-1-en-3-oné. In case where the sel ected sol vent

is al kyl csematickydsecsrionagslyens o prgamicesodvesis selested| fkom alkybacetatessol vent i s
10- 20 vol une/ wei ght 17-(3- (N-ter . but.yl -4-

1020 o™ e 0" i, Bt MRV R B 408 o
17- ( 310N t@iphatiiHipdrocasiddodiligt dtraplZhain-od baddhas Erélfeﬁmyare&a@e sriEphe; or

di ssol ved at roomtenperature (25-35 C) as in the case of hal ogenated
sol vent s dietieleym etherepd,at ed tenperatures preferably at 40-50C, as in case

f ic hyd 9) I . ni | ve. | d kyl
Scetaton. 10 ot il dhDssPaterERlpg s 3Rt o RotEREHSFTFIE R L BTGB s s
used her eigyiAlgbHaARBIN)-4-27d-516l #fiRo AL &L BoRe SEFRMUEHTY BPPBriventiokal Alettdaat i ¢

hydr ocar bons either“strai ght chain or branched, preferably hexane or
hept ane or petrol eurAeaohding tovmather pododpindrd bEthe PréBat(iNvérdion, theteyis

carbampyl )-4 aza-5-a-androst-1-en-3-qone fromthe solution. The step of
sat ur a8 ng@rwaﬁia 9 §liegRatp progessiforpisparang the SigrydHiof 1-Reirtpta fuigl parimnayD-
tenperaturg, jncth e of 25- T : @S, javention is described in
t he exarrplﬁgia&epowﬁgﬁﬁﬁqcﬁ?oicgﬁégg%ﬁxﬁg% @gﬁc&c\%@)})dﬁé’l | lustration only and

does not limt the SEoOREsselviigdighy sTMBOFbOII, FoXAME Eork- R @R@Faint-ONoOf7-gr ude
Finasteride 20 17[3-(N-ter. Butyl carbanoyl)-4-aza- Sa-androstane-3-one (1

gm is redder bubyl kadagop]) ez po-Bydosiil esnahond ehfooaular(dnia waderimgmiscihle
Bis-(trimethyl.silyl) Trifluoroacetamde (2.5 in toluen 5 m) nedium
ot 80~ 1100TERs iVt ticber BRloBR el OF g b e R b Al aRRTEAE

5- 10%aqueRHen@Qeicbtdt StonPhltyEaceitdst i on (80 m ), and then with water
{200nl). The toluene is stripped under vacuumto yield residual 25 solid

that is crude Finast(®) i distillimxafife0=7¢odthesodiesti of Crude Fi nasteride to

25 35C Thi o et hy! G ecetRa R EERRE R betnes Bofhd B Sekdt 2o )
at 25- 30C sdreded e slipHatic hgdrothdos eﬁﬁd‘r&tr@%hﬁ&ﬂahﬁor nhicHed) srefeyaly Béxane
n

met hyl ene chl ori de and petrol eum et her under reduced pressure at 50-60C is
i sol at ed irtEptERs, oppetelPwnstieryadn] ) at 10- 15C. This solid was dried at

Finasceri do Form | 0 psEndtnnsh #stesitd GolfiR Ag o tiruBRRKFLR: O ©
butyl car @) bitybdaebam eyl Rz 85t o -hn@dsi3t-8ns -diedfform@ata ﬁﬂ? $§ ebivedhtibial

met hyl ene chloride (3 m ) and 60-70% of the nethyl ene chloride
methods.

Process used for the preparation of Form-IV and Form —V of 17-f-(N-ter.
butyl carbamoyl)-4-aza-5-a-androst-1-en-3-one of formula (I), are herein incorporated as
30  reference.
Form -1V of 17-B-(N-ter. butyl carbamoyl)-4-aza-5-o-androst-1-en-3-one

can be prepared by a process, which comprises:



5 was distilled off at 40-45C. The resultant solution was saturated with
petroleumether (10 m ) at 40-60C under stirring. The solution was
concent r awed220560- 65C at at nospheric pressure and then thawmesuhbeagt
residual solid was kept under vacuum at 60 65C for about 30 m nutes. The
solid so obtained was isolated and dried+4n oven at 70-90C for 8-12 h, 10
to yield Form 111 of(i)l prephrinhats@irry HULAB-(N-ter. butyl carbamoyl)-4-aza-5-c~

car banoyl ) - 4-aza-5- a-androst-1-en-3-one (yield 0.9 grn) EXAMPLE 4 _
Conver si orfngfost=i east-ene ety ragetptet tstralaydiofuran andrwater mixturgsuch that therativut v

car banoyl ) -4- -5-a-an - | -en-3- 21154 i.ssol,ved i.n

chl or of or r%f% tb%% ?CeZ%gt%ﬁﬂ%%ﬁant ﬁ/g{%& ﬁﬁrﬁ} of 81’1 m%@%’i%? Pﬂ%%so an(ti BX®EE 7o0C
The resul ti@Bd isSIob Wbluie/Neighbatt 1L BURCteMbity] BAbARbFNA £h5E-dndiddt-Tleh-At

40- 60C under stirring. The solution was concentrated at 60-65C at

at nospRer ianepr essure and the resultant residual solid was kept under vacuum
at 60-65C for 30 m n.., The.soli d _sq, obt.ai ned s_isol at and,dried in oven
at 70-90C for 8-12 HDy e%‘i“éltfb“ﬁ%ﬁ?ﬁ‘ﬁl}méﬂ% i%“% r"i‘B“(@e‘P%b tyl

car banoyl ) - 4- aza- 5- giign¢o6big the §ArS 1013 16 $PEld: 0. 9gm ) EXAMPLE 5
Conversion of Finasteride Formll to FormIll FormIl of 17-~i-(N-ter.

butyl carbanoyl) - 4- 8- secevereg derespliant solid by filtryignamd vwashing wighichiHed

st 11 oq e pPGntaclel e SRt Rlan ol R SRAGTAE St A R 00

et her 1010 nI“?)B-@N—téxQb@@ﬁc&ﬁﬁﬁbyl?ﬁi-a[zhiﬂﬂﬂ-anﬂdﬁt-%hlstéﬁbf"féﬁn@lﬁgl)ﬁ ntrated at
60- 65C at atnospheric pressure and then the resultant residual solid was

kept under vacuum atFosd-85¢€ 17 ¢-8ternbutyl cheansyyll)-4+-ags 5 abtadnostel -emd-insafat ed
and driedﬁjn Vﬂ at .70-90C for 8-12 h, .to yiel.d Formlll of 17-(3-(N-ter.
butyl  car HAFBYIF (D b senared b & BIOCqssOHhieh AEDTISES of d : 0.9 gm) 30 EXAVPLE

6 Conversion of Finggt efdsdRideof 71BIIN-{eP baRA Tab ARl 5 8 arifost 3= t er .
butyl carbanoyl) - 4- g?a- 5-Sa- anggirlggt@l-gn-ﬁg g%le lf{j:ﬁ 4\/\021025126(5%%?3‘3€:’E s

PCT/ USOL/ Ioab-of formulay(l) inameotisseetie/ acid, thatdk)| aoettd avidn watemiih aaatib 604 762 of t he
chl oroformwas distilled off at 60-70 C, The resultant solution was

sat ur dfed siFh thabide aglosnteiagueoysagetis Jcidis 1dS golemeivashtqf; 17y terrhatyl
| uti i d - 6SC at heri d then th
SOl utl on Vé?’%g?“g’g@[eﬂg%q#'g"eé%‘)ﬁ?gﬁn%ﬁg jyospneri c pressure an en e

resul t ant & vacuum at 60-65C for 30 min. The
solid so S obtai ned (i#psShdatial Madsidfdt Abite@ th 1030e; at 70-90C for 8-12 h, to
yield FormIl1l of 17_—_&3 (N-ter. butyl

car banoyl ) - 4- aza- 5- 4iiBngpekng to-182BCoamd (yield : 0.9 gm) EXAVPLE 7

Co [ f Fi tride F = Nto.F .1d_F LV of J17- (3- but yl
o oo 2L B i st Sy
et hy hene gftbay dhdifoy) 1ans SRR 8T ok NeorERITAAAE (15 BY ohfiisna di sti || ed

of f at 40-4SC. "The resultant solution was saturate th petrol eum et her (
10 m ) at M@h&BC under stirnng. The solution was concentrated at 6065C at

at nospheric pressure,and then the resul.tant resigdu solid s kept under
Vacuum at 60 65C  orTHEg PRSI TR it B e B8PS Witk dr | e
in oven atpofQ-1AMHE 178 {(Glted bié1 BarbhRoyl)-8ldda 50k Rhdlost-1-2h-31dnd i%cﬁlhleaﬁ%- but yl
car banoyl ) - 4-aza-5-a-androst-1-en-3 one. (yield : 0.8 gm EXAMPLE

Conver si osolykntFisnchsasrhialtegeRatedsalventselctedfion difbloremetbinelat-chpréfdrmer, but yl
car banpyl ) -4-3z3-5-a-andr ost - 1- ep- 3-one 20 {1 was di ssol in

chl or OF onEOR oI gF RO DD PEIRARLAROPEP ot Srehls TS it rordalkeh. 7oc.
The resul taaagte§$}ewgrha el3s asctitblr at ed with petroleumether( 10 nl) at 40-60C
under stirnng. The solution was concentrated at 60-65C at atnospheric

pressure and the reduotheprocess fordbaprepaiation efEorke il palydwrph,ddefiniNat 60- 65C
d in oven_at 70-90C

for 30 mn. .The sglid so, obtai ned was i sol at ed_.an ri
for 8-12 Rerdu ?aax%@eﬁoaﬁﬁsﬂﬁ- “prangrosi-i-ope3-one rdisse V.eﬂts% glogenated solvent

. b N o L . _ . _
Conver o ofidl AEEtE aftioReirial et/ Sa10BR iy (b Refime Veidnddd  EAMRE bl
. car banor oyhbatho§l)-arads-aRaidesst-1lenePoge.one (1 gm was dissol ved in nethyl ene

chloride (3 m) and _60-70% of the methylene chloride 30 was distilled off

at 40-45C. The resullngege Wagrethesalogied isaromatie bpdrararhop selventemeferabber (10 m )
at 40-60C under stirnng. The solution was concentrated at 60-65C at

at nospheric pressure and the resultant residual solid was kept under vacuum
at 60-65C for 30 mn.



W O 021 20553 PCT/ US01/195.16 -9The solid so obtained was isolated and dried
in oven at 70-90C for 8-12 h, to yield FormlIIll of 17-/3-(N-ter. butyl

car banoyl wod22ps535- a- andr ost - 1-en- 3-one. (yield : 0.7gm B&YFEdE/15846
Conversion of Finastride FormV to FormlIll 5 FormV of 17-(3-(N-ter. butyl
car banoyl ) - 4- aza- 5-a- androst-1-en-3-one-§4 gn) was di ssolved in

chl or of or nicfhefit,)thé Ao 8 -of A¥6erRitid Arsdaln bRkt Was- 3 volihbaekigh bf ay-po@s-70C.
The resultant solution was saturated with pet. ether (10 m)at 40-60C under
stirnng. The butyl gabemoyhst-azant-erandaast-d-eaut3-606.65C at nospheric pressure and

then the resultant residual solid.was, kept under. vacuum at -85C faqr, 30
i The Sofid o 10TGNEE aEIe] st i icH A aates RwahbssTacdoe  or
8-12 h, topyi -80 ToluedbrlyEilght HUAB-(N-ter, butyl carbamoyl)-4-aza-
car banoyl )14 EyRedgiEolencd 1650 Yok Bleht RIS (Nger, buty opthampoyieacgy

Pr epar &t i fraadindrospdsdne3ode, Form IV Form IV can be prepared by heating

17-(3-(N-ter, butyl carbanoyl)-4-aza 15 5-a-androst-1-en-3-one (lgm in
ethyl acetate, tetrafjeisadvent selecindiangdhese ipiwbhiak &/-B1(NSar. butyd cagbamoyD-4ri ) at
50-60C for 25-30 min and gooling at. -5 to, 5C for 30-45 pin, e resulting
0l i d was. CEpRFRB] o FORS PO AN oh BT PTG T S S T et nyl
acetate andgd of ﬁ%@%/e%&ﬁ%ﬁ}%nﬁ% RlsBhiBevatéd t)en%@{%tﬁﬂeé‘ ek‘éfalyl'lytam@%@@,' &4
ether (1 m)and drfed. (yield : 1.1 gm) 20 Any of Forns I, IIl, II1l or V
can be usems¢ of wosatic bsidieoatbohisolEtidPoEgahit sotveptsrsatected fofm Blkyhadetatésde For m
V FormV can. Be gre ared. b ﬁé‘ueati ng 17-~i-(N-ter. butyl carbanoyl)-4-aza
5- a- andr osiitti dissolyt b”t"?l%f *in aqueous acetic acid (7 nL ) (i.e., acetic

acid : water 4: 6) ZPelpoldoBiHaid DlvealidtuséPhABinBrodmedit t8inR dohgntshe
m xture at 10-20C for 8-9 hours, the resultant solid was filtered and

washed wi tselestadeirom €i$-€UQ kliphratie diydioparbbuss either rajght chaip astbramshed; preferably | | |
"L0CLAL NB XA ForrEr o PRBT Sty W PR L BN e b G &
kG - LR B GRRL RS Bhe Fomt RIHS), IAKRB o FRUFREHIE Llebipll® =
exhi billss aorgmiit solgemtrisi carhied outattaltempeenice incthp eange wf 2560 “Gbout 262C and
D530, (Fig- ) 10T Epyeqe gjvenors deygitad i 4 sxaimples bow, Figecands 12 16. 96,

17. 20, 18. : [ ] ] 3233, 2931,
1679, 1eoo‘?f,g'”f%"éE?Q“fﬁ?'f"*"é‘%ﬁfa@é%"‘?&a%? (%lﬁ?sg@g} I@ﬁlkggéri?ggstgg?%r&%%pari ng
Form 1l of 17-(3-(N-ter. butyl car i2XAMBLEaza20 5-a-androst-1-en-3-one,
whi ch conprises: (i) dissolvi 9.Cr de E d% N ery but yl )
car banoyl ) - 4- aza- 5- a- andr ost fa30 > % mmi sci bl e organic

sol venjos, (i1) satur i ng-tENBufR chibh@ByMi4atdyal R8sn ROt ae-2oda (1 gmml réfiéd
(iii) concentrating the solution and isolating the FormIll of 17-~3-(N 25
ter. butylwitla23adrclibjo—45,6 dicysnmbenzdquisenel(0éherB-and Bib(trivwthydalyl)onal net hods.

3. The praogess as cl ai i n.st i).,0f .claim?2 reiLn the water.

i NnMmi sci b?ﬁ‘l@?ﬁgﬁqegﬂlglg}g%ﬁtgn})gn gcg\‘%‘ft(% ) st %}gsmoe{i' 9#1658%?1%&?’6 matic
hydr ocar bogy reti@MolueRE 183fedHlak GaSRldueiRt 5-199] K6k JouRih ShibRe sAGRIAEES: 4.
The process as clainmed i claim?2, wherein the hal ogenated solvent is 30
sel ect ed fmbnanti thiah writhrmater(E0m). dmedm@mfrlmstr@pecrnegqm@em tgield igsidual i n

cl ai mz%, V\éf(])%l’d%hﬂ ié Qr%dg%omqé%ttelﬁge'hydrocar bon solvent is toluene.

EXAMPLE 2

Conversion of Crude Finasteride to Form IIT

Crude Finasteride was dissolved in methylene chloride (3 ml) at 25-35°C.
This methylene chloride was saturated with petroleum ether (20 ml) at 25-30°C under
30 stirring. The separated solid, after removal of methylene chloride and petroleum ether
under reduced pressure at 50-60°C is isolated with petroleum ether (2 ml) at 10-15°C.
This solid was dried at ambient temperature. (yield: 0.8 gm )



WO 02/ 20553 PCT/ USO01/ 195~6 -116. The process as clained in claim3, wherein
the al kyl acetate is selected fromethyl acetate. 7. The process as clai ned
in step (WD)02a65581 ai m 2, wherein the | ess polar organic saomses/ivsel ude
sol vents sel ected aliphatic hydrocarbon either straight chain or 5
branched, preferably hexane or heptane -Gtr- petrol eum ether. 8. A process for
preparing the FormIll of 17-~3-(N BXAMPIE)] carbarnoyl) 4

aza- 5- a- androst - 1- en- 3-one, whi ch conprlses dlssoIV|ng any of the
Form |, Formll, Form |V GQORVersihe te ‘

car barmyl) 4- aza-5- d - 4- e, e 10

solvents , (ii) di stalfch-&l'%gtsb é@& %6’%?@%@%@% & mgf S0 ura’fl ng the
renai ni ng (38mYad diskbived iremsthPrRhe Ehl6rige (B @l FMVENYS% o&’f’dﬁb foke leﬁ@ gEleHilE at i ng
the resultant solution and i sol atlsg?t the Forml1Il of 15 17-(3-(N-ter. butyl

car bardy| )Wap-digtilled off ahrfdr 45 €. The mesyltentsolion sras satraerhwithwetiedlgem ether The

- process a I f t Edo~I scible
organic S§|1§g'?11 Qf‘g’ é@ffﬁ\ft‘l@r ér]ﬂ-m% Eﬁ']l' %g{é@rll% e%g]gécn?ven%[%aat\r@nﬁ Fcin]?ydrocar bon
sol vent, citmeg@erit presdire and thef ehereielthnt fesitual doyid vepddept @fler Vatuurhha 6pr ocess
as clai rred ibn claim9, wherein the hal ogenated solvent is 20 sel ected front
di chl or omeharer aout 3y gvimtes m 1 1. The process as clainmed in claim9,
wherein the aromati ' The
process as clai nmed f%ﬁ%%é@%@g@&%@%%éﬁ%ﬁ%&gﬁ?{éﬁ? @g)tvfg{lgp?és% %gtg el rom
et hyl 1acettatyteld Borni-3II ofhe-P0e sbutflscachamont)dd-ara-Sice pndrostt )-eB-odle i81dS
wherein the | ess polar organic solvent include solvents selected aliphatic
hydr ocar bdkd 8M her str ai ght chain or branched, preferably hexane or heptane
or petrol eumether. 14. Novel polyrr%erEoim 11 of 17-(3-(N-ter. butyl
car banoyl ) - 4-aza-5-a androst- 1-en- 3<0mne as described in the claim1,
substantially as herein d(esmuretdimdof}aﬁasi&demo@masts Foan IHIr epari ng novel

pol ymorphic Form1I1l_of 17-~-(N-ter

car banoyl ) - 4- aza- 5- ek ofsk’- -@rtcgb@s%cabarepxlbﬂe@aﬁna@mdm&kI@n*ﬁsone

Sxts) Z t j@t i 3(% an &Hﬁgﬁ'\%} % £§’X‘g %@%Q 8’9%@?9' ﬁ)}/g%géle chloroform was distilled off

a0\ g\ (\ g Ay g <"fb&f°imwmm?nqarﬂ] 0y |af-m°sth1 Prwmm~~| ~X
~PPOX~P P~~~ 222927
B S T T P

88XXXXXXXW@%B&&S&B&&&&S&&%&&&&&&%G@@UW&I?H’%B’Sr?eidx«‘am?mmx‘%ﬁ?"xxxxx
7888877788887787878887788887888XX>xxyxxxxxxxx|x]x|x|x|x|x|x|x|xxxxxxxxxxxxx
xxxxx%QxxXNx&@RMM%ﬂ%m])H #3a+§-g=androst-1-en-3-one (yield : 0.9gm )

"hkcf K, /}xsni d_WDn] ca] ca] ca] ca] ca] %@@gﬁa] ca] ca] cMa] ca] ca] ca] ca] ca] ca]
ca] ca] ca] cRaU] c: a] ca] ca] ca] ca] c"a] C ca 6 Qq

,r1x-v{vqgl fa\Wca] ca] ca 6 af bajasieliéalFem) Uajcrdreafiral cal ca] cal ca] cal ca
] ca] ca] ca] ca] ca] ca] calUl cal ca ca&ca ca] ca! Q Mu! 6] 5BM Gzupke [ V] ca] ca] ca] c™a

] ca] ca] ca] ca] ca] ca] Foroalloa]l ¢4t }QEa‘]ltEY)l]@W@Mb&mfﬂéﬁ]@aqtda?ma]oﬁa] ca] caU

<
b nhon g ep i s Lies Thehyione shloxice § mand 04100 pEp agAmS SN oo ca
] c a] cabcalwalddika 'd]fﬁﬁh@atlse@] Tat ecxhradt 3bratibh was Qaturate il P&, SESTR B PAVRC &&
kf a\W]ca] caj]_ca] ca] ca] ca] ca]ca]ca] ca] ca ca] ca] ca] ca) ca] caV] ca

]Ca] ca] C61]“2) Q]L@‘df'bﬁ'@‘@ﬁ begaduiaay saqonaqrintadat pO(As) )aF Jumgspheric+_++,

-g---6. I

2{ upEf [\/] %SLI %“;’]‘%5]58% éxeﬁ‘d"@éf‘%%‘?:’%ﬁkegf <}erv o c3]6 ? C]f85]°’ca] ca] ca
] ca] ca] Calﬂuﬁa]'mﬂ]sﬁlidl sabbained vas jsodteddnd dried in oven at 70-90°C for 8-12 h, to yield
) 222’>33333334q445r 555=6C6t 667 8\/\B888ﬁ990 R
~ysni d_zkFopmRlgfclaB-ANCET duivd agrbamgp ]4cae’é]ic5a‘]“@§]1&§] tEpcaprsa(deld): @ &) caj ca
] ca] cghca] ca] ca] c”a] c*a] caU] ca] ca] ¢ \'; s S===>>v>>
@ k ABoBBC! CMCCJDDDDE~yt o] e_Zkf ca] ca] ca] ca] ca] ca] ca] ca]ca] ca
' ]ca] ca] ca] ca] c”a] ca] ca] caidneteidh®d Ra ea@gmggca] ca] cal c™a

EEuEEEFKFGGFHSHv HHI 5JuJJJJHKKK7LCLELHLW. | LALLLLgM vgkf a\ Wkf “[ V] ] ca] ca] ca] ca
] c~a] ca] ca] ca] cal] c djasnlB &f ¢ ZPc@y-ta] ] cerinoa]edrperad-oapudragi-dAed- é—&peéi cal ca
] ca] cMa] ca] cal] ca gIMNNN@DO PPi QQQQQORRIRRSYSSSTNT| TTTT=UUY,
VW} xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca]
caD] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! V. WAWNKXXXYYYQQRRARRSYSSSTNT| TTTT=UU
U.

VV\stni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca]
caD] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calJcacfd@ S10%& ()- 10%&k ()-!10%& () -
410,%& ()--F 910%& () &10%& () I }/\<l $10%& () 0/(100/& (0)- '93 100/(>>& () 193

A NN A NN " ~NA IO PN A NN ~NM IO



109& ()-f109% ()-Y 109 ()-cfKAE! (' 109& ()-F
T 109 () - 981098 () - $109%& ()-1"10%& ()-fI40%& ()-,/dE!F
1F109%&' () WOLOARISE) - - | 10%& ()-S-109%&' ()-F @ nlO% () -* 109%& prTisi/fok@do

U& ()- 10}} 10}} 10}}'0 109} & ()- SI109%& ()-2 !109& ()-S610% ()-6  dEgGY:

10% U&' ()- Y9: 10% U&' ()-F- 10% U& ()- FM 86% U& () - Y" &10% U& ()-10% U& () -

aBgY: F10% gift) (s AikSly¢dRin(ghlofofolf@ wal) and MSMD%(BfIJth&blﬂ))rofﬁsﬁ #Q@%adishlled off at
e () - FLOY0 (S s ot eplinen s wpaioi e ustcdhn Gt e ka4 s,
U&' () - Y4.0% oy (si)imf%# Thi Q3ubién Was condehRari/é é@-ﬁﬂ@ﬁﬂ%spm '@ressuxe and then
the resultant residual solid was kept under vacuum at 60-65°C for 30 min. The solid so
5  obtained was isolated and dried in oven at 70-90°C for 8-12 h, to yield Form-III of 17-B-
(N-ter. butyl carbamoyl)-4-aza-5-a-androst-1-en-3-one. (yield : 0.9 gm)
EXAMPLE 7
Conversion of Finastride Form IV to Form III
Form IV of 17-B-(N-ter. butyl carbamoyl)-4-aza-5-a-androst-1-en-3-one
10 (1.0 gm) was dissolved in methylene chloride (3 ml)and 60-70% of the methylene
chloride was distilled off at 40-45°C. The resultant solution was saturated with
petroleum ether(10 ml) at 40-60°C under stirring. The solution was concentrated at 60-
65°C at atmospheric pressure and then the resultant residual solid was kept under vacuum
at 60-65°C for 30 min. The solid so obtained was isolated and dried in oven at 70-90°C
15  for 8-12 h, to yield Form-III of 17-B-(N-ter. butyl carbamoyl)-4-aza-5-o-androst-1-en-3-
one. (yield : 0.8 gm)
EXAMPLE 8

Conversion of Finastride Form IV to Form III

Form-IV of 17-B-(N-ter. butyl carbamoyl)-4-aza-5-a-androst-1-en-3-one
20 (1 gm)was dissolved in chloroform(3 ml) and 60-70% of the chloroform was distilled off
at 60-70°C. The resultant solution was saturated with petroleum ether(10 ml) at 40-60°C
under stirring. The solution was concentrated at 60-65°C at atmospheric pressure and the
resultant residual solid was kept under vacuum at 60-65°C for 30 min. The solid so
obtained was isolated and dried in oven at 70-90°C for 8-12 hrs, to yield Form-IIT of 17-
25  B-(N-ter. butyl carbamoyl)-4-aza-5-a-androst-1-en-3-one. (yield : 0.8 gm)
EXAMPLE 9
Conversion of Finastride Form V to Form IIT
Form-V of 17-B-(N-ter. butyl carbamoyl)-4-aza-5-a-androst-1-en-3-one
(1 gm) was dissolved in methylene chloride (3 ml) and 60-70% of the methylene chloride
30  was distilled off at 40-45°C. The resultant solution was saturated with petroleum ether(10
ml) at 40-60°C under stirring. The solution was concentrated at 60-65°C at atmospheric

pressure and the resultant residual solid was kept under vacuum at 60-65°C for 30 min.
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EC&&& S C{rlezsbu Xy re!siﬁ%a?[%)oﬂg‘ v‘;a)s _kgf)'t_u}l(a%/(r) Mulohat 60-65°C for 30 min. The solid so
10  obtained was isolated and dried in oven at 70-90°C for 8-12 h, to yield Form-III of 17-B-
(N-ter. butyl carbamoyl)-4-aza-5-o-androst-1-en-3-one. (yield : 0.7 gm)
EXAMPLE 11

Preparation of Finasteride Form IV

Form-IV can be prepared by heating 17-B-(N-ter. butyl carbamoyl)-4-aza-
15  5-o-androst-1-en-3-one (1gm) in ethyl acetate, tetrahydrofuran and water mixture
(1.5mi+1.5 mi+0.1 ml) at 50-60°C for 25-30 min and cooling at -5° to 5°C for 30-45 min.
The resulting solid was separated by filtration and washed with chilled mixture of ethyl
acetate and tetrahydrofuran (0.5 ml+0.5 ml) and finally with petroleum ether (1 mi)and
dried. (yield : 1.1 gm)
20 Any of Forms L, IT, IIT or V can be used to prepared Form IV.
EXAMPLE 12
Preparation of Finasteride Form V
Form-V can be prepared by heating 17-B-(N-ter. butyl carbamoyl)-4-aza-
5-a-androst-1-en-3-one (1gm) in aqueous acetic acid (7 ml ) (i.e., acetic acid : water 4: 6)
25  at 70-80°C for about 25-30 min. After cooling the mixture at 10-20°C for 8-9 hours, the
resultant solid was filtered and washed with water and suck dried. (yield : 0.8 gm)
Any of Forms I, II, II or IV can be used to prepare Form V.
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262°C and preceded by another minor endotherm at about 245°C and an exotherm at
about 253°C.(Fig-1)
15 XRD (2 8): 5.32, 10.70, 13.64, 14.96, 15.86, 16.12, 16.56, 17.20, 18.22,
19.60, and 23.04. (Fig-2).
FT-IR (In KBr): 3427, 3233, 2931, 1679, 1600, 1501, 1451 and 820

cm’ . (Fig-3).
2 A process for preparing Form-III of 17-B-(N-ter. butyl carbamoyl)-4-aza-
20  5-a-androst-1-en-3-one, which comprises:
(i) dissolving crude 17-B-(N-ter. butyl carbamoyl)-4-aza-5-c-androst-
1-en-3-one in a water immiscible organic solvents,
(i1) saturating the solution with less polar organic solvent,
(iii) concentrating the solution and isolating the Form III of 17-f-(N-
25  ter. butyl carbamoyl)-4-aza-5-a-androst-1-en-3-one by conventional methods.
3. The process as claimed in step (i) of claim 2, wherein the water immiscible
organic solvent is selected from halogenated solvent, aromatic hydrocarbon solvent, or
organic solvents selected from alkyl acetates.
4. The process as claimed in claim 2, wherein the halogenated solvent is
30 selected from dichloromethane or chloroform.
5. The process as claimed in claim 3, wherein the aromatic hydrocarbon

solvent is toluene.
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7. The process as claimed in step (ii) of claim 2, wherein the less polar

j

organic solvents include solvents selected aliphatic hydrocarbon either straight chain or
5  branched, preferably hexane or heptane or petroleum ether.

8. A process for preparing the Form-IIT of 17--(N-ter. butyl carbamoyl)-4-
aza-5-o-androst-1-en-3-one, which comprises,

(i) dissolving any of the Form-1, Form-II, Form-IV and Form-V of 17-
B-(N-ter. butyl carbamoyl)-4-aza-5-a.-androst-1-en-3-one in water immiscible organic

10  solvents,

(ii) distilling off 60-70% of the solvent,

(iii) saturating the remaining solution with less polar organic solvents,
and

(iv) concentrating the resultant solution and isolating the Form-1II of

15  17-B-(N-ter. butyl carbamoyl)-4-aza-5-c.-androst-1-en-3-one by conventional methods.
9. The process as claimed in step (i) of claim 8, wherein the water immiscible
organic solvent is selected from halogenated solvent, aromatic hydrocarbon solvent, or
organic solvents selected from alkyl acetates.

10. The process as claimed in claim 9, wherein the halogenated solvent is

20  selected from dichloromethane or chloroform.

11. The process as claimed in claim 9, wherein the aromatic hydrocarbon
solvent is selected from toluene.

12. The process as claimed in claim 9, wherein the alkyl acetate is selected
from ethyl acetate.

25  13. The process as claimed in step (iii) of claim 8 wherein the less polar
organic solvent include solvents selected aliphatic hydrocarbon either straight chain or
branched, preferably hexane or heptane or petroleum ether.

14. Novel polymorphic Form III of 17-B-(N-ter. butyl carbamoy?)-4-aza-5-o~
androst-1-en-3-one as described in the claim 1, substantially as herein described.

30 15, Process for preparing novel polymorphic Form III of 17-B-(N-ter. butyl
carbamoyl)-4-aza-5-a-androst-1-en-3-one as claimed in claims 2-13, substantiaily as

herein described in Examples 2-10.
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