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~a-formis substan ‘éﬂ°f‘§/ compl ‘etMicrons o presenbfl‘cf"rﬁentlon i s based on the
di scovery of a crysiglline Tormpigthe 20 valwabl e hypotenS| ve agent '
prazosi n hydrochl oride which has deci ded advantages over other forns of
this drug.. -This f or3ilof- prazosi n’ 2h‘ydrochl ori dd%s an anhydr ous f or mfer ei n
‘designated as the "spsforni. The g6 r]-formhagspeen found to besSrelatively
non- hygroscoplc and 25  stable. It thus. possesses i nportant advang.ages
i n.-handl i ng, storirmgand formul a¢?on. 25 O Hé®6crystal | i ne, anhydroys,
unsol vat.ed: forms ofg j3r azosi n hydg gchl ori de - di si%osed herein are designated,
for conveni ence the "[err]-form’, 'the "y- forrﬁ' and "anhydrate". Al §o
di scl osed i s the sdat e, prazos8?0 hydr ochl orlt2(§@ met hanol ate. As used.
herein the term"relgtively non- roscopi c" ns-that a sanple, 30
initially containing not nore than about .0.5% water, when exposed to a
30 f(enperature of &fdout 37C. - ahzh-a rel at|ve13}3i1|m dity of abouth 75% for a
period of about 30 days, cont al n;onot mat er i ?}&SZ I-n excess of ‘1.5% water.
Prazosin hydrochl ori‘de having up ?o but not- materially in. excess of about
1.5% wat er | s. consiekared to be amgpydrous withidesthe cont ext of this -
i nvention. 35 . -~ 5 “The val ua?é&n[err] m of A zosin hydrochloride is
readily and reprodch ny 35 ob ed by heatltifg1 any of the forns of
prazosin hydrochl or'nzde |ncI udi:ng .t he. hydrat -es_and sol vate in the presence
of an alt —Ot Ty . - : 7 carbon atomns
at g tempg AtULE 4@0&1 g; lt{nl a}f% I I f sungt al cdhel s
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hydr ochl §itheierys F:;%W% s’embfateéfvemsefsv _géf F‘toé'dmtl %ft‘ure for formation
of the a- ﬁrn@?a@] 5(%33 lstﬂ%%ﬁf Egmﬁ &ﬁﬂé’éﬁetﬂ §2 degree C whi ch

is the bol Aagseﬂmefetn @t térhl ‘&eladwétyh@hh FdroRRbpIOSIAEME kifat @rsﬁﬁpﬁwe I'n carrying
out 3@ he pmmﬂes@ntaanrmr meret hlmnaalfoot i S0d “E azwhqnne*ppshdotphlaorl daoit 50

i s pref er&y‘ﬁq e‘mgm F‘E‘;?*ﬁ&fﬂ te§ 794 ment to effect at
|l east a a;hwﬁgﬁytdaﬁﬂa aztg%@xdasdafcaﬁ tQlsed@atdign the mixture is
heat ed tccorandea eahhurdeouamttmnthetcbﬂe:pbﬁthstnvedmn ange of tenperat gge

razosin hydrochloride is readily and reproducibly
o d?-’har » zwmatmg any c?{rﬁle forms of prazosin hydrochlon

d
1,538, 71 drates and solvate in the presence of an aliphatic or alicyclic &oﬁ llcgt% taI cohol per gram

of pr azoslanngwtdn@sdbbnoatbdeat\médapewﬁt:ha&e rafigeldf 60T E€amples _ ,
of such alcohols are isoamyl alcohol,n-pentanol, 2-methyl-1-butanol,. cyclo- : :
40 . pentanol, I-methylcyclopentanol, 2-methy1cyclopentanol cyclohexanol lmethyl- 40
cyclohexanol, 3-methylcyclohexanol, 2-methyl-3-pentanol, 4-methyl-1-pentanol, 2- |
methyl-3-hexanol, 2-methyl-2-hexanol and cycloheptanol. Especially preferred for S

producing the: a-form of prazosin hydrochloride is-isoamyl alcohol, also known as
3-methyl-1-butanol, because of its ready availability and efflclency in formmg the
45 desired crystalline polymorph of prazosin hydrochloride. For convenience, ‘the 45
preferred temperature for formation of the a-form when isoamyl alcohol is '
employed is about 132°C. which is the boiling point of this alcohol at atmospheric
pressure.
In carrying out the process to prepare the a-form of prazosm hydrochloride it -
-50 - is preferred to use an amount of alcoholic solvent sufficient to effect at least a 50
“partial solution of prazosin hydrochloride when the mixture is heated to a
, temperature within the preferred range of temperature. Ordinarily, from 4 to 25 ml.




or less than this amount of alcohol nmay be enployed in sone instances wth
satisfactory results. The heatl ng time requr red to effect substantial l'y
conpl et e : H '
above process can vary from as little as a few 5 mnutes to six hours or
nore. The optimal tine requi red in a given instance will vary with several
factors such as the precise tenperature and t he' particul ar al cohol used as _
sol vent. Wensthe process is carried out in refluxing isoanyl alcohol the /&
time required tﬁ) ef f'ect substantrally corrglsggenf ormati.on of the desi red. N
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formed note rapidly Mw ?Fém%fdr&%‘ifﬂ% lgefbt e&}‘ izyat the

boi ling point ab nety ureS G&trfﬁkb Burkﬁssi‘ﬁ l?enh h
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r isola meth analysis o?tthe me ano ate
conbined in.a 1:1 mﬁa t the prazosm hydrochlortde and methanol are combined in a 1:1 mole
35 The A-form &% praztmsr n hydrochl oride is obtalned when the above 35

met hanol at-e i s exposg ed Thes- fgé%watqam draghigride rsoghtahl nedwhasithaaboy ﬂhectb@blﬁ@t e
ol ecul e, For "exami RO mfifktgarart B SR L o

12 hours or 110 degrRegotal of Methakd istfac)fatBOby urryiig BB lﬁ)fveﬂie sdr§at '
facilitated by‘“carryfdvge@ytssqrhegamcuumvml exposure at 40  reduced 40

pressure, €.4., in a vacuum oven. Descn[i‘hélofth Drawin; 40

Description of the Drawigh@s F@UnRarkd spec oft thé b3 ffbpﬁ&ﬁr{ %&i‘tloﬁﬁ'@ma form. .
of prazosin hydrochll@ﬂ de in KBr. Figure 2.is representative infrared

spectra of varigus gg yrg Toi2 i flfo"qfaf"r‘“‘ct&f’?’@ﬁ gpegia of varieys cpyptglip pdifications

, n hy hiort 45
hydrochl ori de. - Figure 3 is representatxve X-ray diffractograms of various crystallifé®
Figure 3 is represemtcﬂtf'catmné(e roah‘tb am; of various crystalline

modi fi cations of prag gH"e of vprious h@St%M?dlﬁﬂaQ%I ution
profile of varispus &f V4 ?“?f& fJEJ %r % pritfes B Ban by ARI DEHC TN 5

wat er at 25 degree @nd hydrate1nsxmﬂb.t§dlgd§tri5_]d1&at Cpo di'ssol uti ‘on
profil es “of prazosr n hydrochl ori de, gﬁg?é_g 0 and poI yhydrate I n simulat ed-

gastric j UI ce at 25 deqe8nrlared el Sfdt eclra

ydrous crystallme ‘forms of prazosin
hydrochloride, the methanolate, the hydrates and the amorphous anhydrate when
55 obtained by standard methods either as a KBr pellet or Nujol mull, (Nujol is a 55
* Registered Trade Mark) provide a rapid and convenient method for charactenzmg
these forms. However, infrared spectroscopy did not discriminate the various
hydrated forms from one another. The characteristic infrared spectrum of the a-
o form of prazosin hydrochloride is shown in Figure I. The infrared spectra (KBr) of
60 the a-, p- and p- polymorphs, the polyhydrate, the anhydrate and the methanolate 60
of prazosin hydrochloride are compared in Figure 2. The spectra are representative .
of those obtained on a Perkin-Elmer Model 21 recording infrared spectro-
photometer employing potassnum bromide pellets prepared by intimately grinding



" identical: ~VWen sanples- of

The infrared spectra of the three anhydrous crystalline forns of prazosin
hydrochlorlde the nethanolate the hydrates and the annrphous anhydrate
: - = iol
mull; (Nujol is a 55 Reglstered Tr ade Nark) prOV|de a rapld and convenlent
met hod for characterizing these forms. However, ‘infrared spectroscopy did
ot discrimnate the various hydrated forns frontone anot her. The
GE}racterlstlc infrared spectrum of the a- formof prazosin hydLochIorlde

ahown in Fi gure l. The |nfrared spectra (KBr). of 60 - theY[err] and y-
" pol c b : 883 drate and the nethanol ate. 60 of
prazosin dnydrouahdmdmesike la'nga oc xephamsalﬂpglmm 380 mgIof KBPCEHer a ar e-

r epr esent By erkin °fcﬂ*F presanokel Noz 68025 itk di21 r ecor di n
i nf rared %% t%i‘%ﬁmtﬂ‘g ordiOR ba et R S R AT e | ot s pr erg)ar ed

by i5nt i mahetaylowforaa oN@azosin Hydrochlonde from one anotherare listed in Table L. -5.1538, 713
4. in a nortar and pestle’'l ng. .of the appropriate- sarrple with 300 h’d of
KBr. The mixture is then pl aced”f]ﬂ'Ed Per ki n El mer. di e press nodel '
1860025 and the die: subj ected. to. @@r&%ﬂmﬁng&, under- vacuum f or one,
m nute. Charact Eonmsttfl c infré _ ' i ch may. be used for
di f f erenti atingPBzosinH¥le M ous fotns of pF‘d‘i‘B@i‘n hydr ochl ori de from one
anot her are- Ilsg,ed in TabI e7§5 5 Tﬁl%_EF Chay dagpteri'stic. Bands Form ofe

Prazosin HClI [err] - - com*rent 795 - 12.6 © - - sharp
[err] LB 770 70 13 13 sﬁarqo 770,743 13, 13.4

doubl et Hydrate . 126970 43 13, 1ot ShaArp 755 - '13.3 .
broad 1000 *- a 10, doubl et Knﬁ et 260 0 0 7.95
sharp 755 . .' ‘Hydrgteg 1005, 1260 - Ve shatprl pl et *The infrared spectra

of the ernohydrate (4.1% g%) di h djrate (Z 9‘#) H20) and pol yhydrate were
[err?s and -.p=+ pol ym)rphs are'triturated with
wat er the- resul t-i ng productloom eachlocase i sdéublend to. give an infrared
spectrum i-déenti t hat the pr. OSI n dr ochl ori de hydrates. 10
X-ray Diffract og%f dra? 1%0 7% ']Qé 10 X-ray powder '
diffraction patterns wer e obﬁal ned BB a- S errens dlffractomer (Si'enens is a
Regi stered :Trade Mark). equ ed Wi t %9? ckel - Itered copper radiatiofrand a
scintillation counter: dete r._BearfiPntenst®¥tas a functi on of: the angl e
20 was recor ded*Ric iafree@npéchg sfaihe ménohydiggr@e/pajo)M nute. 15 :
" Characteristic @h!Wa@t%M@lyémﬂem‘-retldwetmbdl fications of prazosi 'n 15

hydr ochl Of'%efm&%?m%r , S0 .LJ&AFS il el B3 XD o550 11

".degr ees re3itihg in/dBOh CAR | ﬂmégv ftdﬂaub uliden &tmt z{tom anot her are
sunmar i zeﬂthbedammnlhmdrﬁdmreie hydrates. 5 o _
1,598, 713 ' - X-ray thfractometry 5 .- S 10

- X-ray powder diffraction patterns were obtained on a Snemens dtffractomer
(Siemens is a Registered Trade Mark) equipped: with nickel-filtered co per
radiation and a scintillation counter. detector. Beam intensity as a functmn of the
- angle 29 was recorded at a scanning rate of 1 degree per minute. o :
15 _ Characteristic - diffractograms ‘of each of the modifications of prazosm .15
: hydrochloride examined are shown in Figure 3. The peaks (expressed in “degrees o
- 20”") which may be used to distinguish one form from another are summanzed
below in Table II '



TABLE Il Form of Prazosin HC Characteristic Peaks, degrees 20 [err]
1:3:3:. quartet centered at 23 degree; sharp bands at 9.3 and 27.50. [err]
sharp bands at 11 30 22 50 _ 23 60 band groupings at 10 5_ 16 70 24 80

Pol yhydr at e/ di hydr at e* sharp bands at--8.05 degree , 12.2 .degree ;

doubl et at 25.2 degree Mnohydrate sharp bands at 10.5,

12.0 degree , 16.9 degree doublets at 24.50,.26.'50 Anhydrate o - _

not significantly different fromthe nonohydrate Methanol ate o
sharp bands at :10.5 degree , 17.3 degree ' § degree ; 25.5 degree *The,:s_ vy
di f f ract ogr am f8e—the—polyhydeat-e—cont-alnk pog— Jout 1o water—s—not
significantly-different than that obtainedAB&EILhe di hydrate. This

i ndi cates that only two L os of ‘Anater per Jml ecube of: sin
hydrochlori de are actual {@Hﬁgﬁrﬁ%ﬁlﬁh e .Cr Vq;%i’jrﬁag&@??%akgfdﬁ%egéﬁm ning

wat er in the polyhydrate is faree I'nterstiti all:3vidigeartetSmersatay -
diffractogrfans further confirmed the differe :g’ﬁhaﬂéﬁmﬁ%}@da-, [efr],. vy-

and anhydrate forms of .prazosin hydrochl oridé;”"The conbi nati on of X-ray

anal ysi s eand noi sture determpgration al so. proyiaigbandsaret. 5ok .seor

characterizing the 5 - various hydrates. .- 23.6° €« _ S

5 Differential Scanning Calorjnetry (DSC) S S oror 59 1V € anal yzed: .
on a Mettd er DTA 2000 thermal’) anal yzer ( Met '?gg_sﬁ%&’agl%aetg?st’er'ed Trade Mark) -
at a range of 50 mcrovolts to 100 n’i‘_c-‘[ovol-_ts and at a heating rate of 5
degrees per ninute. ResulPPyhyiste(difudratet o surrfie seas 1 8099122% “Tapl es 111

and | V. . ' 10 .
TABLE |11 Summary of. DSCMabobydpate Sanpl es of \simrlb.bnmsdfm.ﬁﬂz‘;t)'f, 16¥°azosi n
Hydrochl oride (Heating rate, 5 degree per ni figitietsabghd} 5% nt.r-oduced at
about 40 degree ; Tenperalifsel N "degree C. ) AsbftdRiy different frop N9l €
endot herm at 279 degree y-Form - _ Par t itilshdnokiydisdtd ved endot herm c
doubl et at 270 degree (ngdi um and 278 -degree_ (straqn Pol yhydrate .

Broad endot herm from abo etisgol _'égr'ee to 160 . %?%/ﬂ%%s pb%, *at 110 degree
, weak endotherm at 183 degree nedi um exot hpr'm’nf'. 195 strong endotherm at
265 degree. Methanol ate *Th'e_'r'Qif@@u;?qudmrhmi?bmydmi:dm;ginbe,abgtnal_ﬁ% medi um
endotherf at 167 degree A{fiShaNpIetioHy difspntenin shmrcadyr e ¢

- molecule  of prazosin hydrochloride are actually bound in the
. crystal lattice, the remaining water in the polyhydrate is free
. . : - interstitial water. . L | _ ' '

- The X-ray diffractograms further confirmed the differences between the a-, -,
p--and anhydrate forms of prazosin hydrochloride. The combination of X-ray
. analysis and moisture determination also provides a method for characterizing the _
S _various hydrates. -~ . o : R 5

T a - Differential Scanning Calorimetry(DSC) - =~ =~ = -
~ Samples (1—2 mg.) were analyzed on a Mettler DTA 2000 thermal analyzer
_ (Mettler is a Registered Trade Mark) at a range of 50 microvolts to 100 microvolts
and at a heating rate of 5 degrees per minute. Results obtained are summarized in
10 . TablésHIand IV. . o 10

, " TABLEHI
- Summary of DSC Data on Samples
of Various Forms of Prazosin Hydrochloride

(Heating rate, 5° per minute; Samples introduced
.. atabout 40°; Temperaturesin °C.) = = -

a-Form Single endotherm at 279°

- . o p-Form ~ Partially resolved endothermic
: R § . doublet at 270° (medium) and
278° (strong) '

. Polyhydrate Broad endotherm from about
o . - '60° to 160° with peak at
110°, weak endotherm at
_ 183°, medium exotherm at
=" '195°, strong endotherm at 265°, -~ -

Methan'olai'e‘- - Broad endot_herm at=.137°, o
- . - .. sharp medium endotherm at 167°- -
g%iosga'rp strong endotherm at




6 1,538, 713 TABLE IV Summary of DCS
Dat a on Sarrpl es of Crystal l'i ne PoI ym)rphs of Prazosi n Hydrochl ori de

| 'Terrper atur es in degr ee C. ) [er r] Form Unr esoI ved endot herni c doubl et
at 2630 [err]-Form * Partially resol ved endot herm c doublet at 263
degree ‘(strong) and 263. 5(nedi'um .y- Form. Partially resolved .

Jdot hermi ¢ doubl et at 261.5 degree (strong) and 262.5 degree\(/rredl urr)
)t e pret at | on of - the di ffer entlrsggngcannr ng cal ori rret ry . data |‘§ corrpl icat ed

conversi on was obs ved O¥ |cat s that t he. poI ym)rphl c forns
are solvent-i nduce %“301 gﬁg ag “‘bm nts. are beyond their
deconposi ti on t enpexakin, ﬁ&,5°per t a&dadof the form of prazosin
"~ “hydrochl ori de appear ed atabolit25@f; ﬂlﬂnmurﬁ}‘aﬁ?ﬁehavr or,. the characteri s\t/r cs of
each are heavily de ent U con S, —Adjustments in
instrumental par amtﬂggg V\ereeﬁgso[l‘lfgendogb ?u[bi zdum ng different DSC
“patterns for a given polyrmr h or sol vate The doubl.e 10 patter n,.of t he
y- Form of prazosi-nf#9H ochl o $Elyrq ¢r@ic was found to vary as 10 a
function of heating rate, %2 %’P 28t e and sanple size. Methanol
could only be renpved fromthe rret hanoI ate bet ween about 130 and 140,degree

C: wel| above its b&pm ng poP: lalbffe thgmf. Thi s suggests that 'strong
bondi ng forces exist in this, L"’J ‘% @ﬁ“ﬁlret hanol- and prazosin.
- hydrochloride By 15 —__cont rac pol \/hvrlr ate | oses water rapi dly at

t enper at ures approachl ng the 15 b0| i ng p0| nt of free water, indicating

~ that at |ga\ffermigtion of thedi %ﬁ ﬁ;@ i peplies Bdétcupr ed only an
intersti Blb:@ ved)QﬁDSG: Qﬂuc\llﬂl?l gfbs $1é)th %l)’ﬁloo gl};jnﬁip Pﬁﬁfc@&cop' city Since
moi St ur ean%ttlmh'ecm’vémn spoums Qe |bey;ond>fthar drectgn siﬁdsn té oerdnees.] ands [err] ‘and

y- 20 A Ei‘” fﬁée%%?%g Fd%hgz@wehy ‘obsteomiqie were conpar ed
for thei r:o dft Szﬁust I3 lﬁ f) ?5 ndE%gth M%ym“ ph vere
pl aced- mammgoqnﬂ'ere EDSE pateeinih fosh fil pblgmarpk R RE1edte. ﬂlﬂlleﬂioﬂlblEIEd at 37 degree
C. ¥nd 78 eF'b‘Pf WEo mﬁt)mctsmhyﬁer 1¢rmé°mnfeplwwahﬂma¢\m veeres odi cl |y and

eir vval‘ ) it n esul ts ate
th ‘?ﬁtuﬁu‘é‘h@‘ TR e J:.’*"té ‘lé‘@stlgfgg S6d tenrgé%qqo Resul ts at

l'i sted |deBlb°I(EquaHB%B Bl[o d to 37 degree

- C.,,.75% fereqs e rarth tbe%els bltanﬁrramsn ﬂnydﬂydﬂcmdhl Byi-de Exposure
T " Da ltrast e osgs W, tg% iﬂnperatur? aghing the - 15 (. 39
! g po indicat wat t was
~..~0.59 - unbo gﬁﬁ aiaé pled only an mte t1 pos1tlon with ligllhydraile l,;tet:f évf 25
1.18 4.66 - - 9.05 As the

above data gndicates, tap ﬁl gt Iorrdersrelatively
111Ce tu € affec mte - ;
-nonzdtygr Oy &40 89 a4o§i h g(hll %tl:lpar ra%e{?m Chagiges in the
i nf rar edhygroscopicity. Samples of each po ymorph were placed in an open beaker and. = -
stored in a chamber maintained at 37°C. and 759, relative humidity. Portions were
withdrawn periodically and their water content deterrmned by the Karl Flscher
" method. Results are hsted in Table V. .

- TABLEV -
Water Content of Samples Exposed to 37°C,, 75 % R.H.

" Water Content % by Weight

.__ Prazosin Hydrochloride -
. Exposure Time,
- Days a-Form ,B Form - - p-Form ,
5 o3 0% 0l6 - -
12 - 085 L8 46l ) |
25 L8 466 . 947 .. . . e

M s 606 905

As the above data mdlcates, the a-form of prazosin hydrochlonde is relatlvely
non-hygroscopic when compared with the - and p-forms. Changes in the infrared’
spectrum (KBr pellet) of a sample of the p-form of prazosin hydrochloride after
such exposure to moisture confirmed the formatlon of a hydrate.



spectrum (KBr pellet) of a sanple of the y-form of prazosin hydrochloride
after such exposure to noisture confirned the formation of a hydrate. 7
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m croscope at 200X magnification, the a-form and the methanol ate of
prazosin hydrochloride are'found to be' conprised of rod- |ike crystals,
with those of the nethanel ate being nuch larger 'in size. The [err]-form5
consi sted of dark; nbnoclinic crystals, while the y-formand pol yhydrate xig}

are both 5 needl e: Irke crystal S: V\hen a qrsgﬂgf water is added to each of
the three m croscope - oo o2 f—y B -
hydrochl ori de; sharp ne dI e ryst O

toget her 1o 1 orm & Spg Gl R Wi‘ﬁrsﬁﬁ%m%nﬁfé‘ﬁ% a‘Z@aﬁy oy
characteristic %f a likeqwstdlsomysh ome nptteas Glate bBing much largeatgrseermet;-fw h the
above 1Q nentidned ©H fidarky mendclimie awetels.szrirdetheaz-folfm QMO[yeydrgte alys-both 5
pol yr nor pis to that ISF @E atg‘f is PMda e,cht?d anyo r Imcllcg'ou slide
trituration of each daﬁtatn ac;r/sy b-forM€o wion,ra thn rﬁe@dle J:dl

Studies » amr#tpg wsmdt ined together toaornuaeplemulanhalbhltelmehaaﬁcswmfy the =

a-form [err] %orm ‘fgfrf g‘gc ta Sis 3F agspementigh the above . 10
oo br! b SR eI S SO (S PR URG be c
and ot herss were storp@Umtphiﬁltmqeree C. whil exposr ng hemto sunlight. Al

sanpl es were stored in clear glass bottl lse'ﬂ el¥§ r such storage for 6 weeks
b

20 and agalf at 12 sugmkSeidis ARG Q %fﬁg dle §.9 or
chemcal 20 Chan@eshe ﬁﬁshsydr ARV Bfazidii BydrQHIEIdE. Ga gvgv%egermag rwrk%qgi"
stability. However, m el W°64 apdbbothlssdyeat etoted zat 26063 Vdudp@zmdmg chesufy | ght

exhi bited sone phot 8** S |sr | e _col.or. change
fi‘(olm :I\:hl test o %gl | O%@gﬁfﬁﬁg}\b&g t%&d%gfgfags ol?tYes A for lﬂs?or efo weigi her 2

forms of prazosin hyHangeh |Adlrsagiplesveere famd to ha\&t@bﬂ ehdmicad; stnbnhttho\trévmmlg:hout
the test period. .- sample of - polyhydrate that was exposed to sunlight

masure «he 1ot o SEERC TR TR R

fine powder wa%® addsdlblemoéiﬁhghtthrou@hmmtlletesq&ﬁbral ned in a vol unetri gg
flask. The stoppered flask was shaken |n a wrr st actron shaker in a 25
degree C" water bath. ”Pt lt f 92 rlodlcall filtered
through a MIlipore ffnblpt,@'?rg?%e Al ss°“l‘,§t° m Fﬁxﬁﬂ}‘éalﬁ' ci?lgas()} -

Regi stered Tra MarThg stoppered ﬂa&l eldak HthWEist-a piivoit shakk fid £ ab cywaaraat eckman-
Bphotss

Acta |11 “spect hot ﬁ;@‘g’é ey @ﬂ%ﬂ(ﬂp e& ughraaMdhm ﬁl}er (T#eus| opesw
of Beer's |aw pl otsgﬁ S ohe 'Isfﬁt oo o o eteﬁ g;ﬁtr? wer e
used to calcul ate sdlegisuefedtlyadanatrh)eT s’éfBeEl’ razosm Ric%ﬁdgt he
powder di ssol uég n @ o reotsettﬂqet daE]sqlu ht&of po\m;:rs Bigure 4

met hanol ate and® pol )ﬂf&m ﬁ}:r a‘gﬁ oc onm‘gf 'Ebée@@at”& for 35
pol yhydrate i s uni fq,bml 11 hBert aaycﬁy i1y rfo

ot her fornms .of pr azglé;:)lnz;h dedech@amh gshueaniamtwﬂnty \ﬁt}tgreduasdeb It
wi t h gradual l'in drat

Figure 5 _summrﬁtlgzes siemb ﬁsﬂ“ ?:e?ﬁ?rfsug\ﬂ%? ?ﬁ?’i}‘éa@{l}%ﬂtﬁ#'ﬁﬂﬁgf&gﬁed ' rfo
t he sane manner. as dwdatqdmdﬂatwvesmew edih OTHeg-fofrh hA0%i€ hydo-50

of USP sinul ated ga ‘Prl gt opt'nfwe iytesa aesolubﬂey decfingd
prazosin hydr 045 chi ﬁy£f£%°§§ g:g%’;g“r}{@ ﬁf‘,%:ﬂb g@&lmf pﬂygfr;ﬁanut eS;s

and solubility decl |muehllog/eﬂd\t¢ahh¢/thimveugiﬂﬂuéd ghdﬂ?fh ex eki

approaching that of tHh€o B‘I P%drs tdissolutipn tstUdlﬂ'smg;repcg’lr 5y 432(196?)%?9% tached
i7 m
its maxi me sol ubi | 'S%fgfpli lfgg; a@aﬂlst#ﬂa?;urfg ace at 3000 psi. for 2 mmutegs
50 into a flat round disc using a tablet die of 7/16 inch diameter. The die holding the = 50

"_ : : compressed disc was stoppered at the open end and placed into a plastic holder.
TR This assembly was then placed into a jar containing 1000 ml. of water equilibrated
- at 37°C: The stirring rate of a Teflon paddle (Teflon is a Reglstered Trade Mark)
o centered-in the jar was maintained at 150 revolutions per minute. The solution was -
- 55 pumped continuously through a Millipore filter (0.45 my pore size) into a flow cell - 55
. of a Beckman ‘Acta.III spectrophotometer which automatically recorded any -
absorbance changes at 246 nm. .
Table VI compares the intrinsic dissolution rates of various forms of prazosin
- hydrochloride. The rates were determined from the slopes of the compressed disc -
60 dlssolutlon proﬁles between 4 and 10 mmutes ' ' 60



much |l ower |evel, and that |evel remained constant throughout the
experinent.. Conpressed disc dissolution studies were carried out by neans

.. solution was 55 -

ef—the nrnrndnrn developed by Hamin et al . J. Pharm Scl _ 51 432(1962).
A 300 rrg sanpl e of powder was conpressed against a flat surface at 3000
psi. for 2 mnutes 50 - into a flat round disc using a tablet .die of 7/16

n end and placed into .a- pI astic holder. This assenbly Wwas then' placed
g a jar containing 1000 m . 1%f38’i\f?4t er equr i brat ed at 37 deggee E) The

T [T j 1 ! 5 Of v Gt S~-S-or .::"‘.r

i 3 oe%ol utions per m nut e:. The
d;u;dgt,l,ay/g{ ,ﬁtg—,@@g ‘a MIlipore filter (0.45 nu
pore size).into a flow cell of -a- Beckman. Act:a Y spect rophot ormet er whi ch
aut omat i cal 'y recordled any - absorbarﬂ!@lt} at 246 nm-. Table VI conpares
the intrinsic dissol Lﬂrl"on rates of Jag/liten BPE“* or ms “of ‘prazosi.n hydrochfori de.
The rates. were deterdsi ned fromthe slopes of the’ corrpressed d| sc 60

@h di aneter. The die holding the 50 conpressed disc was stappered at the
A

- st

cent ered in the J armllﬂﬁm%&lt "

di ssol ution. profr | es between 4 and 10 nmiputes.. - . _ .
60 8 s 336 9538, 718 |

-8 TABLE VL 1 ntr| nsi cy Di ssol ution Rat es20f Varl ‘ous. For s of Pr azosin
Hydrochl oride in Water at 37 degree C. Dissol-ution: Rat-e Form e
(ugiliter sec.). [ er rflethanolate. . 268 - 3,25 [err] L

3.36 y- . Polyhydrate 2. 35 Met bg-nol ate . . = 2.68

Pol yhydrate‘ : 2.57 Anhydrate. - .. . ~. 2.35 Fromthe

above characteri zat |‘°dl#y‘§'ﬂfdd| es on the %4¥ious form’s of prazosi-n
hydrochlioride it 1s apparent that Lhe [err]Torm has several | mportant

~advant ages Froméethe abdve.chaxabredizafién §tBdies! én (hS vihéus Fornmé oFfpydzbét | i ne; anhydrous
form V\/m CE§ is apparent ﬂh%?ﬁesf aesevernkimptytayt :ais#teaaeam&t or age condi tions

nor mal | y °§g‘§ ’;tll ﬁ%ﬁ?{l t“@" 5 g BLoo"Al so ig is readily
and repr oys@n@paam it aﬁaﬁﬁﬂ DHdore aaratge Dheh S| raitice, the a-form of
prazosi nddasrdaeebmlorl de. is converted to the pol yhydrate bé contact i ng it

“with an p% ﬁessagmh%tﬁeatﬁwﬁne @{ ﬁl ﬁe tvels will be 10
o'

d lev 1
r ealoi ZedreHﬁz’é w leo anEb‘ilt & lf go ﬁllé fﬁm Osedl()t 0 an™
' ~aqueous feediffinient fifde fpdor tsraﬂﬁumstrwdn dfrtlmadrqmr o:orunhg)ltsaadlmrﬁst&tmrat ion of the drug

or duri nBP‘P %‘tlﬁ‘é?tt so[ ption into. the blood... The
o o TR e A i vt e
contsai nlm%ggegm%tv £ubjzl tsm) ecul glp hed dlff" ltt avelsadverse
effects if - sqopc ed supredifipult to- |
15 The [gfﬁ“f“d’rtﬂ‘?’dferﬁ &%&rﬁ% V8?P8‘§W§°UBL‘FH’§EH‘§PC and is nore
S difficult. T r@dilﬁ etahaanﬂyhatepfoaﬁewadzoanﬁ@mbmat& sefi@E mis even nore
“hy¥os o§n: r Blerreq - T ftomitle f or n® of

ou

bigh’ taegﬁrrtarsf and et Deste pref err ed.
prazosii F g atiyely preferred. a
f or m becaUsghe! bie ﬁg‘,li( EI Eﬁr&% Ané%?:é?@ Ryatibhiide 2 QamAlsibidiat e. by ext ended
dryij. ng altypenadnaw \su!ijgctshe ecrratnummblm lvathephaeRatehtiad to revert to

PArHo! ve edi (gfue chpse 2 razosin
EOL? hi route lfi%d gt% mg? QTB "Ef ha?'mg&tggtlcaﬂp}g:ggg or gﬁa%gte@?serf or m 2of P!
y r-ochl @iy hn i such excipients as lactose, sodium citrate, . S
calcium carbonate and d1calc1um hosphate 'Varous disintegrants such as starch
- alginic acid and certain complex s1llcates together with lubricating agents suchas - .
- 30 magnesium _stearate, sodium lauryl sulfate- and -tal¢. are often used. For oral 30
- administration in capsules, excipients-such as lactose and high molecular weight ~ .- -
: polyethylene glycols. may be added. When aqueous suspensions are desired, the . .
active ingredient is combined with emulsifying and/or suspending agents. Dlluents R T
: - such as ethanol, propylene g ai'col glycerine and various combinations of dlluents . ' -
35 are employed.’ For parenteral administration, solution of the a-form of prazosin 35 -
hydrochloride in combination with other solutes such as glucose or saline are used. o
Such aqueous solutlons should be. sultably buffered, if necessary, to render them: - L.
isotonic. - ' o '
Tt should be noted that in dosage forms contammg a molar excess of water the- -
40 anhydrous a-form of prazosin hydrochloride becomes hydrated, as shownabove. -. . = 40
. The dosage required to reduce blood pressure in hypertensive subjects will be :
determined by the nature and the extent of the hypertensmn Generally, small - -
dosages will be administered initially with a gradual increase in dosage until the -
optimum level is determined. It.will generally be found that when the composition
45 is administered orally, larger quantities of the active ingredient will be required to 45
produce the same level of blood pressure reductlon as produced by a smaller

R L



hypertensi ve subjects either alone or in conbination with pharmaceutically

25 acceptabl e carriers. The proportion of active ingredient depends
upon the chosen 25 route for adnministration and standard pharnaceuti cal
practice. For exanple, they. nmay be adm nistered in tablet formwth such

excipients as |actose, sodiumcitrate, cal cium carbonate and dical ci um
phosphat e. Var.ous di sint egrants such as.starch, alginic acid and certain
conpl ex silicates together with lubricating agents such as 30  magnesium
st ear at e, sodi- Ugn I auryl sulfat e- and tal c. : ften used. For oral 30 .-
adni ni stration=rr ' i k ose and high nolecular 9

G

wei ght pol yet hyl ene

FS{: l§ ledlﬁ?

egea a@g@m rwpaaraacrumu&t 9103 REVTHPBAMRHE

desired, the active doRigt Ghits m%‘ dWF'Ehteﬂﬁm nigtdred -ingingla Gk @tultiple
suspendr ng agents. Diohtipi 95$d.153 lH Fantd ngre ‘ﬁ‘ﬂ}m 'Eﬁ gl‘s “cﬂibecijﬂ)@éeﬁa ne
and variays, co |nat|oﬂ'§ llomngm;ses%e gwen ye:ayemp [T ’E",Qfa abentgr al

adm ni stration, sol l}r,ﬁnSt
conbi nati on wi th other
agueous sdl utions shoul d be

solutes

1 mé\riany vaatibyshf the flvextiofi@rel N
Eﬁ"ﬁ' se or saline are used. Such .
‘to render them

#n#g; #:t o?)‘ilele

FUCK '8!
sui tabl y buf ERARbLEIIf. Necessary,

- isotaonic.jol t shoukd g no ofeglopfa% HYrdrpculoe ethirl’ohiﬁe containing a nolar -
excess of water theasbho-6 7-d1ﬁ€th¥ lﬁﬂéo ag:ﬁ:gi@qd 3i §0-AT21yelelot Bicblorde 10
becones hydrated, aJhe mixwre uimj\eetedatre mfé 1(' lﬁ?l]”é e bl ood
pressure in hyperte °ggttre r@eregnmtirrznmndmteerm l[1 e bieind 't he
extent of the.15hypekits Aedeoni- Pedrps gg: 'ed t &ﬁé’ é’t'l;emd Ithe bake washed
adnmini stered initi a[dey)\mhtshsswrgé e § %;‘9 M? 2c7ﬂre2 ti nudd
| evel is determ ned; mt&lﬂoyodaﬁtefﬂpbkla : ﬂ@ tion
45 2] atnd@s dmibd tdlﬂ'fom:llwge of ﬂ,grﬁgdl ent -

wil |
as produced by a snaller

quantity admi nistered parente
mlligrams: of activendiyer &

i ngredi ent are part icularly
gi ven by way- of |IIustrat|o
i nvention in

the spirit of. he |
10 To 100(27
of 2-chl oro-4-
of 1-(2- furoyi;s) pi per azi-ne.
then allowed to stir while
continued for an additional
m xture is cooled to }
acetone and air drigg]

15 (dec.).
tenperature for 3 FoHH
solid is isolated-&§;
air driedto affordas]o]rﬁlin&hly
crystals,. MP# 276%}!?®Sdagr
[err] HCL [err] (p
15.50; O, °g
Therrmgravr
Anal yzer atrmSto
occurs at

he vacuu

like crystals, M.

When a sample

- . was recrystallized from isoamyl alcohol
-roomtemperature the y-for ¢ ol by heating

‘The procedure of E

o “b
i s adni ni'st eg?%;n gé"
be requir2ed to

(ﬁrawrget
single or nul 8 ple t;ﬁé%{égtmsumrés‘poneﬂ‘s @E qﬂiﬁ%ﬁﬁﬁ
hypert ensi ve ‘subj ec‘f’é‘g'“F%FlﬂF‘e!‘sthedrwaelmﬂgalaua’iystso
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The, mi xt&%s
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Thés |sac!adetirs{ii)dl\{gg'86.!‘;ln ‘ﬁ&‘%

nﬁf Fo%d

organic layer was dried over: anhydrou
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ric fématl ySmnumr wase
heat g{g\@gfrt%é g reduc@d)ﬁm eeunermnmg &b
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The foll OWI ng exanples are
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W thin-
tm nol agse
5| maisee %ﬂ“élsta‘awécrn%cmcg crys@ls2 M.Pnol e)

% (0.30 nol.e)

r @4\dds Hhedt2asel ra,t 1688} wy, f three hour s

cool PHiEF G 64210 Hnd-26s Mot G &37and stsljﬁl ng - 35
16 ‘hours at prRRfppRt; tenperature. The reaction
r ee_C.- Prdzbdid B d%dchlériﬂ@ & washed 15 wi t'h
dmvthomuhezomt &0.83,.0.20 Fole)2fa- 2760 -

Q)F‘Ole)rfé’atﬁe’dylahlondn‘\basx
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useful. 5
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Ies
[ soany

ahdrenmdlst:emme@ ft %ch

sul rwashhemheﬂmfﬁcle
n tﬁ ef iopaf tggsop@mgf@nal otbelht
€ mixture

wes pa eﬁn the ‘anic phase w

réﬁ%?ﬁg fN 5

Wz;;h?thg $hlution at

3
qujde w;_sspamp %

telﬁeg)f

d the solution heated to about 100
. “The mixture was

yd ?17::
hgi to, m ﬁ’wtn%t-? $c -
SRS of 130
°C. to

‘then allowed to cool to

m was then released an

P. 277—279°C (dec )-of the title
polymorph. -55 °
of the g-form of prazosin hydrochlgrlde obtained in Example 2. %
myl al also obtamed ate out 115 C then cooling to

EXAM PLE 4,
Prazosin Hydrochloride, o-Form

xample 3 was'repeated, except that after evaporatmg the %0

at 'Hterraehmﬁrnether ed in



25 135 degree C. This corresponds to a 1:1 nethanol : prazosin

hydrochl oride stoichionetry, 25 in agreement with the above el emental

anal ysi.s.. r or | -

prazosi n hydrochl ori de net hanol ate, obtained in Exanple | was 30 - pl aced

in an oven and held at 110 degreeC., for 24 hours, -then cooled to room

30 tenperature. The resulting materl al consisted of nmonoclinic crystals,

P. 278-280 degree C. Anal ysis-Calc'd for C. [err] (percent }o~C, 54. 34,

@ 5.28; N, 16.68; O, 8.44 35 - - Found: C 54 21; H,

"3R8 N 16 B0 G 8 37 1,538,713 35 EXAMPLE 3__Prazasi .

Hy-dr ochl tmik d>é t(?apdhmwfnﬁn t(té_ 1R4ap¢lr ak:oml urt-}/— am rhoat&( Tt Chie et hoxqu nazoI i ne
1

(57.8 g (B ere wi]:z’heo oro orm rled 1 @fcgghf‘g%f%r m and. 30: 2 g.
(0: 20 Tﬁe ektﬁ ro& Qs 80—282 dea STy ‘at anbi ent
.tenﬁerature\na H MID‘TM(M the - 40 resul Ping slurry

was stirred for |5 . ‘of i soamyl al cohol Was
~ added. To tpgr ﬁgg{, ‘}A; Kl‘ ﬂ gn'és&fziggekﬁ 10%(W/W aqueous
sodi um h)édawo eU:Ifllsﬁﬂn 1Qic (EEﬁdheh cUhdi€afedq ug0l id material,
abd®it 20be rcbultsmsuh;tadtlaﬂathelsgmer equired, V\hr |'e maintaining the mM’xture at

o oomterrpera}\ ey . The 45 aqueo.k:%_l rg pas separ at ed and the organic
phase was wasged with 250 m The organic layer was dri.ed
over anhydr omBenp8D4, filtered-and the138|ltrate cooled to 0 degree C.
~Anhydr ous hyd&l %& chI ori de was passed %6hr ough the solution at 0--5 degree
C until the™§§ § on was acidic- to- no-_stened:_ t est .paper (pH about 2-2.5),
about 45 m numﬂaym&ndsleqw red for the axdition. The chl orof ormwas then 50
evgporated aj, reduceg pressure Whl l. e vva mng gentl'y to about 45 degree at
20 -30 mm 59 vacuum was .t hen el eased and the solution heated to
about 100 degymeﬁnolto renove t he l-ast 140 aces of chl oroform The mi xture
was then allowed to cool. to room. terrperature ‘The product was recovered by
filtration,. JwWsHEb-gsarokhl or of or m and!®ied in . the vacuum oven at 50-60
degree C. to4_g{e§}gr_dp;,3mgl g. of needle- 1@ Irke crystal s, MP. 277-279
degree C. (dec.) of the title pol ynorp 55 When asarrple
of the [err]#Be@ndf prazosin hydrochl oﬂ?od@l’fﬁéi"a"r'ﬁé‘d"rrn Exarrpl e 2 was

reaoystal | i zegrfuyRimdgqamy! al cohol byjleating at about 115 de#free C. then
- ~cooling to roomtenperature ‘t‘he y-form was al so obtained: EXAMPLE 4.. 60

- Prazosin Hyd¥-MsHiyb¥-hetanol[ err]-Form - 147 60 The procedure
.of Exanple 3 d, except that ter evaporatlng the - 10
1,538, 713 2%&1;:{5’9&%0? 1&; 10 bulk of the chloroform the

|soarryl al cofipdlohsptamaly  was heat ed at- rl@fl ux - (130 132 degree C.) for two
hour s. ' T T mperature, filtered,
‘washed with chl orof orm and drgm“ggjhe vacuum oven at 50- 60 degree C. The
.re2bl ting rod- CokersionpfPratsiniiydtoehlodde, 2BErniA8 the (dec.). 25 '

Anal 2 aineghin 2 wps sBrre‘(g N, 16.68;
Clnasyzllsyﬁcﬁ%ﬂ allgv %E% g"{ﬁ ﬁ‘ratig’% héed 1%5&3?%1{:& he above

pr ocedur @iedSoveripn te dfférd t rod-is er;ystﬁlg Difecinfriired pecaimofkBrs whs st ed bel ow i n
pl e of identigalitgthatef theledPronef@razesss hydrpchipridene i ndi cated tenperat¥dre, 10

the results are substanti all 3E)$A'N?PI§?€“9

_Conversion of Prazosin Hydrochloride, y-Form: to the a-Form
When the above procedure was repeate! with. 5 g. of the yp-form of
.- prazosin-HCI obtained in Example 3, the rod shaped crystals of the a-form were
35 also obtained. Again the infrared spectrum (KBr) was super1mpos1ble with thatof = 35

an authentlc specimen of prazosm hydroehlonde, a-form

' EXAMPLE7 .
Conversnon of Prazosin Hydrochlonde Methanolate to the a-Form-
A 5 g. sample of the methanolate obtained in Example 1 is refluxed for 3 hours

40 in 100 ml. of 2-methylbutanol. The mixture is allowed to cool toroom temperature, 40
washed with dlchloromethane, and a1r drled to afford the a-form of prazosm -
hydrochloride. o
EXAMPLE8 :
T Conversmn of Prazosin Hydrochlonde Dlhydrate '
45 : tothe «-Form - . : 45

When a sample of prazosin hydrochloride dihydrate was slurried with 1soamyl
alcohol, then refluxed for three hours, cooled and filtered, the rod-like crystals



Al cohol Tenperature, degree C. n-Pent anol

138 _ns Hexanol ' ~————156_2- MefhylBut anol

125 15 Cycl opent anol. , e 140

15 Cycl ohexanol 160 2- Met hyl - 3- pent anol

128 4- Met hyl - 1- pent anol 160 n- But anol

130 (in pressure reactor) 20 2- Met hyl - 3- hexanol _
20 5- Met hyl 8- hexanol 147 2- Met hyl - 2- hexanol <+
140 Cycl ohept anol | 399, PXAVPLE 5. 25 1
Conver si on of!!Prazasin Hydrochloride [p'r J'.I‘:, rmto-the ferr]l.Form 11

25 Five grams of tdbeifedrwefe fdentifiedfas picaz-darmby-€dmpalitoni ofebe infraied apgrkam? was
stirred with 50 ni(KBpfwithdkps afan aytheatfrspmple of e wden asghoam in Bighagl- f or t wo
hours. The m xture was then all owed togpmpi_?g.r oom t enperature, washed
with ch oformand air dried overnight trabrtsord rod-Iike crystals. The
infrared sped rum ( KPr tabl@sbas® is prepamddrityi blanding thehfollowihg tihgredients frmthsf 5
prazosi n hydr ochl gFpRpgtion by weight indicated: 30 EXAMPLE 6. Conversion of
Prazosim Hydrochl oride, v-§&arsgetiwsphe a- Form Wien the abogesprocedure was
repeated with 5 g. of the y-formof prazosin HC obtained in Exanple 3, the
rod shaped crystals of the 2pigdstdfier e 35 al so obt ai nd#? Agai n the
infrared spectrum (KBr) waga histaed bl e with that of 3fsan authentic
speci nen of {)Qr)azosi n _hydrochloride, a-form EXAMPLE 7. Conversion of

Pr azosi dtbehl qr j dafonkie ¢ és blendedya sulfipisptammoust gf the arfamm ofgd-141( 10
et pamol at s ob ot T o A B Bte o Bt 00
| |

S

(4
of 2-methyl butanol. The mi xture is allowed to cool to roomtenperature, 40
washed with dichloronethane, and ai rlldﬂziz%}!eﬂ le‘ila{’Fifoord the a-form of prazosin
hydrochl ori dgs EXAMPlE. 8o CaRVEL S e .t 2@%1‘%3%9{@%&9{"'.m»&mg.r ate @5
to the a-Form 6,7-dimethoxyquinazoline hydrochloride is intinfatel)/iRed andSseUAdavitI25¢0 azosin
hydrochl ori de di hyad#rtfﬁ of (ﬁ@mstssiwrb&_tedgéﬁ_dh l'ngbgw(?sl ﬁt%k!omhodlqls.tzggmh;edr%ggjxed :

1 o

for three hours, SRR SAHA FiALPHER VLS KT IhRR  Smdtine
1,538, 713 20 ingredient per milliliter. . -1 obtal ned were | 3ent| fieg
as the a-form by conparison of the infrared spectrum (KBr) with that of an

aut henti'c sanpl e of tWHATECLAIS:S shown .in Ei gur LE 9. Tabl ets
: P s o) g
in the . 5 pr oppeédtiuarin pytassinmgind mide HavirpttBekoll dwing abs@ptidd bandd:

80. 3 Tapi ocazst arch _ 13. nesi um st ear at e
6.5 10 Into this bASEPHBre is Biaiesha suf f‘%ﬁf’c fﬁstg’am)unt of the?

a-formof 2-14-(2—16

2.95 7.30 10.67
0 781 11.05
| 3.25 8.08 11.30
30 3.50 8.28 1.66 30
6.12 8.40 11.90
6.26 8.70 12.60
6.39 9.02 13.10
6.54 9.25 13.31
B 6.75 | 9.60 13.87 35
6.81 9.85 13.95
- 7.02 10.02 14.82
7.22 |

which process comprises precipitation of said a-form after heating 2-[4-(2-
40 furoyl)piperazin-1-yl]-4-amino-6,7-dimethoxyquinazoline hydrochloride, a hydrate 40
or solvate thereof, in the presence of an aliphatic or alicyclic alcoholic solvent
having from 4 to 7 carbon atoms at a temperature in the range of 125° to 160°C,,
until formation of said crystalline a-form is substantially complete.



furoyl) pi perazi n-1-yl]-4-am no- 6, 7-di met hoxyqui nazol i ne hydrochloride to
provide tablets containing 0.5,1,2 and 5 ng. of active ingredient. EXAVPLE
10. Injectable Preparation

2-[4-(2-furoyl)piperazin-1-yl]-4-amno- 15 6, 7Z-dinethoxyquinazoline
hydrochloride is intimtely m xed and ground wi th 2500 grams of sodium
ascorbate. The dry mxture is filled into vi aI llm ﬂu ﬁﬁﬂﬂmlh et hyl ene-
oxi de and=the vials sterilely stoppered. For stration
sufficient water is. added to the vi aInf #9 3form a soI ufl on contal ni ng 1} (]
nmg. Nof aCtH/P 20 .. ingr 3 l|fg! .

20 WHAT WE CLAI MBtAifed: weke 1d%nqifuedcassme oo r@ntohdleonﬁjmdabdecmena f or m of
2- [ 4k (:2- f ur oyl ) fiBsbviththet.of an aphentic sampla ot the 7 Sermps e rcfiiealol i ne
hydrochl-ori de characterized by the |g)f;(@pg@lgspect rumin potassium brom de

havi the fol | ow ng absorption bands:TaBfets - - Wavel engt h,
V\Avelr‘%ﬁgt hS- ¢ebasp gs repared by ’olendmg the follgwgng\fingregi¢gts in the 5

M crons - P’°P°”M’ YorRENGn a‘“’ 7,30 | ©10.67 3.10
7.81 . T 11, O§u§os%5usp R 8.08 . 80.3 ~11.30 3.50
8.28 . ' ~11.66 : 30 6.12 8.40 .
11.90 6.26 - Tapocpgtarch . 12.60 6. 39132 9.02
13.10, 6.54 L Ma%ne’g,ﬁmsteam L 13 31 35 6.6/ B

2,09 40 IéLBth8bg blended a suffi 5
13.95 7.0 ~ Into this ¢ is blended a su 1clent:|_a4n IZQ‘ﬂ 10
conpri ses preci g&,‘feaﬁr ? “;%’ff ipgeth yﬂ?gfed o@}ft‘]y%’ °riJn £'P EH"" B

furoyl ) pi perazin-1-yl] -am no-6, /- oxyqui nazol ine hydrochl oride, a

hydrate. .40 or sol vate t her eof , |n Bﬁ% MPIE®nce of an aliphatic or

Pe
elel e 2 20 ers e ol ST L Tt 1,

tenperature in ghg uﬁe’ﬂﬂﬁ

said crystalli naams f0f)|scmmn$ asutbsteaﬂim dtyl Iﬁaltee into viaks, §88jzgd ¥ith

Hirares s HICRSEE LR O e i et of the
i nfrared szoectru,%}e SnOHUR e &° sarrp € 0 Ya- form,
shown in Figure 1. MPLE 9. Tabl ets 5 . A tablet base is prepared

by bl&nding the onV g(;:'-ﬂg epts inthe ortion by weight
r or preparing the crystallme a-form of 2-[4- -fErool =
i ndi cated: Sucr 91?%&?}1]’ %§7 dimethoxyquinazoline hégl';g znde characterlzed b e Wfr l% loca.

starch " spectrum in potassium bromide havingk SHHDSIrptibn DaRES at € :

6.5 10 55 = Into th| S %)agtel there“} S 1blgehnded a“?uf]fl (tzll1 ent anount of the
_ Wavelength, avelen : aveleng :

a- formof 2-[4-(2 10 ‘Microns . Microns . B

furoyl) pi perazi+ : : rldeto
provi de tabl ets cont.ai ni ng9® 5, 1 2 and.® ny. of “actioge |ngr edi ent. EXAVPLE
10. _ _

310 781. 105
| 3.25 O sos 11.30 o
A 13.50 828 1166 - 30
' 6.12 . 840 11.90
' 6.26 8w 12.60
63 902 . 1300
I | _'6.54 o 925 . 1331 |
R 675 960 1387 35
| 681 - - . 985 13.95 | |
A 7.02 100 14.82 -
72'2 I |

which process comprises prec1p1tatnon “of said a—form after heating 2-[4-(2-
40 furoyl)piperazin-1-yll-4-amino-6,7- dimethoxyquinazoline hydrochloride, a hydrate 40
: or solvate thereof, in-the presence of an aliphatic or alicyclic alcoholic solvent
having from 4 to 7 carbon atoms at a temperature in the range of 125° to 160°C.,,
until formation of said crystalline a-form is substantially complete.



I nj ectabl e Preparation 15 One thousand grans of the [err]-form of
2- [4 (2 furoyl)pl perazrn 1- yI] 4 amno- 15 6, 7- d| rrethoxyqur nazol i ne

ascorbatewHifrlled into vials, ster|I|zed with ethyI ene
oxide and the vials sterilely stoppered. For i ntravenous adm ni stration
suf fhgi ent Qﬂl ”'IHmm'm the vials to forma sol ution contal ning 1.0

A u ent permllllrter : LN

acti

30[4 ' V\E CLAI M.I ‘s ! 1s A pr ocess53f8953 pr eparr ng t_he cr yst al I i ne ﬁ for m of
hydr ochl or i de 2: at?F@FP b rbi 84191#113 i Tialg E%\Aassr um broni de
having the eQ‘JI o fpg{%g % ‘gr} HARGY: sa ‘s°am fﬁtfw heatedpgv 8 ength, .
Wavel engt h, |sen.1;}1tE|Ns HEWLETT & PERKINS, 25 M cr ons

M crons M crons ElﬁﬁeredPatentAgents . 7.30- . 0 - 10. Q/
3.10 . - . 7.81 . 5%‘;;1;?%&;& 05 -3 25 S _ 8. 08
11.30°30 -~ 3. BQdon WC2. - 828 . 11.66
30 6.12 + ' 8 40 AgentsfortheApplxcaﬂté. 90 6.26 . . ~ 8.70e
12. 60 6. 39 | __9.Q2 13.10 6. 54 | . 9.25
13.31 35 ll;l;lbnlteg efr;ni; I-Ietz!'1 Mlas:iesty’s Siti?tiozza'jé Office by the Couner Pressgl’.@.ﬂington Spa, 1979. 13. 87
35 6.81 e Dy e e o coones mbton. Bulldings, ggndyn, (JO°2A 1AY, from 10. 024

14.82 7..22 which process conprrses precrprtatron of sard a- fornt after -
heating 2-[4-(2- 40 3
furoyl.) pi perazi n-1-yl]-4-am no- 6 7- dlnethoxqu|nazoI|ne hydrochlorlde a.
hydrate 40 or solvate thereof, in the presence of an aliphatic or
alrcyclrc al cohol i ¢ sol vent havrng from4 to 7 carbon atons at a _
tenperature in the range of 125 to 160 degree ;C., until. formation of said
crystalline a- forntls substantlally conplete 2 B - o
1,538,713 . : 12 2.. The process of claim
1 mherern sai d alcoholrc sol vent i s rsoanyl al cohol. 2. The process of
claim 1 wherein said al coholic solvent is isoanyl. al cohol .. 3. The process
of claim 2 wherein said |soanyl al cohol is heated at a tenperature of
about 132 degree C.  STEVENS, HEW.ETT & PERKI NS, Chartered. Patent. Agents, 5
Qual'ity Court,. Chancery Lane, London, W.C. 2. Agents for the Applicants. -
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