
EP 0 623 612 B1 Description Technical Field 5     This invention relates to
a organic compound having pharmaceutical utility and to pharmaceutical
formulations and their use in the treatment of disease conditions. More
particularly, the present invention concerns a novel crystalline polymorph
of 1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrthydrofuroyl)-
piperazine monohydrochloride ("terazosin" hydrochloride) and to a soft
elastic gelatin capsule formulation comprising terazosin hydrochloride and
its use in the treatment of hypertension, benign prostatic hyper- 10
plasia, and congestive heart failure. Background of the Invention The
compound
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine
is known by 15  the common name "terazosin" and is the subject of United
States Patent 4,026,894. The compound is known to have utility for the
treatment of hypertension ad benign prostatic hyperplasia, ad
pharmaceutical compositions comprising terazosin and its salts are claimed
in United States Patent 4,112,097. The dihydrate crystalline form of the
hydrochloride salt of terazosin is disclosed and claimed in United States
Patent 4,251,532, and is marketed under the trade name Hytrin[err]. The
R(+)-enatiomer of terazosin is 20  disclosed ad claimed in United States
Patent 5,212,176. Brief Description of the Drawing In the drawing: 25
FIGURES 1, 4, 7, and 10   show, respectively, the powder X-ray diffraction
pattern, the 13C nuclear magnetic resonance spectrum, the infrared
spectrum, ad the differential scanning calorimetric thermogram of the prior
art anhydrate form of 1-(4-
amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine  mon-
ohydrochloride. 30    FIGURES 2, 5, 8, and 11   show, respectively, the
powder X-ray diffraction pattern, the 13C nuclear magnetic resonance
spectrum, the infrared spectrum, and the differential scanning calorimetric
thermogram of the prior art dihydrate form of 1-(4-
amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine  mon-
ohydrochloride. 35    FIGURES 3, 6, 9, and 12   show, respectively, the
powder X-ray diffraction pattern, the 13C nuclear magnetic resonance
spectrum, the infrared spectrum, ad the differential scanning calorimetric
thermogram of the form of 1-(4-amino-6,7-dimethoxy-
2-quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine monohydrochloride of the
present invention. 40    FIGURE 13               shows the rates of
dissolution in water at 37 [err] C of the prior art hydrochloride dihydrate
form    of   1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-
tetrahydrofuroyl)piperazine monohydrochloride in 1, 2, 5, and 10 mg tablet
formulations. FIGURE 14               shows the rates of dissolution of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4- 45
(2-tetrahydrofuroyl)piperazine monohydrochloride in 1, 2, 5, and 10 mg soft
elastic gelatin capsule (SEC) formulations in accordance with the present
invention. Summary of the Invention 50 The present invention provides, in
its principle embodiment, a new crystalline polymorph of terazosin which
possesses unexpectedly uniform bioavailability when administered both
postprandially or to fasting patients. The cystalline polymorph of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl) piperazine
monohydrochloride of the present invention is characterized by the powder
X-ray diffraction 55  pattern, [err] nuclear magnetic resonance spectrum,
infrared spectrum, and differential scanning calorimetric thermogram of
FIGURES 3, 6, 9, and 12 respectively. In another embodiment of the present
invention, there are provided pharmaceutical compositions comprising a
therapeutically effective amount of the novel crystalline polymorph
described above in 2   



EP 0623 612 B1 combination with a pharmaceutically acceptable carrier. The
crystalline polymorph of terazosin monohydrochloride as described above can
be used to prepare a medicament for treating hypertension, benign prostatic
hyperplasia (BPH), and congestive heart failure in a host mammal. 5
Detailed Description Terazosin monohydrochloride, is known to exist in both
a anhydrous or anhydrate crystalline form and a dihydrate crystalline form.
The dihydrate form, disclosed in United States Patent 4,251,532, is
characterized 10  by the data shown in Figures 2, 5, 8, and 11. When the
dihydrate form is dried by conventional methods such as oven drying, the
known anhydrate crystalline form, characterized by the data which are
presented in Figures 1, 4, 7, and 10, is produced. However, in accordance
with the present invention, it has been unexpectedly found that when the
previously known dihydrate crystalline form of terazosin is dried by being
first dissolved in a dry, polar organic solvent such as acetone, methanol,
ethanol, polyethylene glycol, or 15  similar dry, polar solvent and
subsequently precipitated, they are converted to the novel polymorph of the
present invention which is characterized by the powder X-ray diffraction
pattern, 13C nuclear magnetic resonance spectrum, infrared spectrum, and
differential scanning calorimetric thermogram of FIGURES 3, 6, 9, and 12,
respectively. Comparison of the data from these Figures with the
corresponding data for the anhydrous crystalline 20 form (Figures 1, 4, 7,
and 10) and the dihydrate crystalline form (Figures 2, 5, 8, and 11) shows
clearly that the material of the present invention is a different
crystalline form from either of the previously known forms. For example, in
addition to differences in the powder X-ray diffraction patterns between
the prior art forms of terazosin monohydrochloride and that of the present
invention, there are also observable differences in the solid state [err]
nuclear magnetic resonance spectra appearing in Figures 4 (prior art
anhydrate), 5 (prior 25 art dihydrate) and 6 (new modification according to
the present invention) and the differential scanning calorimetric
thermograms appearing in Figures 10 (prior art anhydrate), 11 (prior art
dihydrate) and 12 (new modification according to the present invention).
For example, the thermograms of both the anhydrate (Figure 10) and the
dihydrate (Figure 11) show a sharp endotherm beginning at about 260 [err]
C, characteristic of melting, while for the dihydrate there is a broad
endotherm beginning at a lower temperature correspond- 30  ing to
dehydration. In the thermogram of the material of the present invention,
the endotherm attributed to dehydration is missing and melting begins at
about 250 [err] C. The powder X-ray crystallographic data, considered
together with the solid state [err] NMR and infrared spectra data and the
scanning differential calorimetric thermograms clearly indicate that the
material of the present invention  is a different crystalline form  of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2- 35
tetrahydrofuroyl)piperazine monohydrochloride from either the prior art
anhydrate or the prior art dihydrate. The novel anhydrous crystalline
polymorph of the present invention is readily prepared by dissolving either
the known monohydrochoride dihydrate or the known monohydrochloride
anhydrate crystalline form of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)4(2-tetrahydro-furoyl)piperazine in
a first dry, polar organic solvent to produce a clear solution, followed by
precipitation of the dissolved solids by addition of a second 4o  dry polar
organic solvent which is miscible in the first, but which is of a lower
polarity than the first. The solvents employed for this process are
selected from acetone and alcohols such as methanol, ethanol, propanol,
isopropanol or any of the polyethylene glycols, commonly known as "PEG's"
of average molecular weights ranging between about 200 and 600 Daltons. The
preferred first solvent is methanol and the preferred second solvent is
acetone. The solvents are carefully dried prior to use by methods well 45
known in the art such as contacting them with dehydrating alumnosilicate or
aluminophosphate zeolites, commonly called "molecular sieves." The
molecular sieves are chosen from those grades having a pore size which is
optimized for trapping water molecules, preferably about 4 Angstrom units.
The solvent is allowed to stand at room temperature over the molecular
sieves until dry, generally for a period of from about 24 to about 48
hours. An additional drying step may be taken which consists of contacting
the 50  molecular sieve-dried solvent with anhydrous magnesium or sodium
sulfate or of filtering the molecular sieve-dried solvent through a pad of
anhydrous magnesium or sodium sulfate prior to use. The water content of
the solvents can be checked by well known methods such as the Karl Fischer
method (Angew. Chem., 48: 394 (1935); D. Smith, et a/., J. Am. Chem. Soc.,
61: 2407 (1939)). In a preferred method of this invention,
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydro-furoyl)- 



55  piperazine monohydrochloride dihydrate, prepared as described in United
States Patent 4,251,532, is dissolved in previously dried methanol, in a
volume sufficient to produce a clear solution. If the solution has a slight
cloudiness, more methanol may be added to the point of clarity or the
solution may be filtered. Carefully dried acetone is then added to the
methanol solution until a slight haze develops in the solution. 3    EP 0
623 612 B1 The resulting mixture is then allowed to stand, and may be
optionally cooled, until precipitation is complete. The precipitated solid
is collected by filtration. Material prepared in this manner is typically
completely converted to the novel anhydrous crystalline polymorph of the
present invention and is free of detectable traces of other crystalline
forms of terazosin monohydrochloride. 5     Also contemplated as falling
within the scope of the present invention are pharmaceutical formulations
comprising a therapeutically effective amount of the novel crystalline
polymorph of terazosin monohydroch- loride of this invention in combination
with a suitable pharmaceutically acceptable carrier. A preferred
formulation in accordance with the invention comprises a unit dosage form
comprising an outer soft elastic gelatin shell, and an inner composition
filling said shell comprising a) an active drug component comprising 10  a
crystalline polymorph of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine
mon- ohydrochloride characterized by the powder X-ray diffraction pattern,
13C nuclear magnetic resonance spectrum, infrared spectrum, and
differential scanning calorimetric thermogram of FIGURES 3, 6. 9, and 12
show, respectively and b) a pharmaceutically acceptable non-aqueous liquid
carrier. A particularly preferred non-aqueous liquid carrier is
poly(ethylene glycol). 15     The preferred pharmaceutical compositions of
the present invention comprise a dosage form of terazosin hydrochloride in
which the active drug component is dissolved or suspended in a liquid, non-
aqueous pharmaceutical carrier encapsulated within a soft elastic capsule
(SEC) shell. The outer soft elastic shell of the formulations of this
invention comprises gelatin which is plasticised by the addition of
glycerin, sorbitol or other polyol. The preferred capsule composition of
the formulations of 20 this invention comprises primarily a
gelatin/glycerin mixture ranging between about 50 weight percent gelatin to
about 60 weight percent gelatin, with about 55 to 58 weight percent gelatin
being preferred. Small amounts of antimicrobial or antifungal agents such
as methylparaben, propylparaben and mixtures of the alkylparabens are also
present in amounts ranging between about 0.25 weight percent to about 0.4
weight percent, preferably about 0.3 weight percent of the total soft
gelatin capsule shell weight. Flavoring agents 25 are optionally added to
the soft elastic gelatin capsule formula in amounts ranging between about
0.25 weight percent to about 0.4 weight percent, preferably about 0.3
weight percent of the total soft gelatin capsule shell weight to provide a
pleasant taste to the capsule formulation. A preferred flavoring agent for
formulations in accordance with the present invention is ethyl vanillin.
Opacifying or coloring agents such as titanium dioxide or iron oxide are
also optionally added in 30 amounts ranging between about 0.25 weight
percent to about 0.5 weight percent, preferably about 0.3 weight percent of
the total soft gelatin capsule shell weight to provide the desired color or
opacity to the soft gelatin shell. When white titanium dioxide is used as
the opacifying agent, various pharmaceutically acceptable dyes such as FD&C
Blue, D&C Yellow, and FD&C Red may also be added to obtain the desired
final color of the gelatin shell for identification purposes. 35     The
inner fill composition of the formulations of the present invention
comprises from between 1 and 15 mg of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine
or a pharmaceutically ac- ceptable salt thereof, with the hydrochloride
salt being particularly preferred. The active drug component is dissolved
and/or suspended in an inert, non-aqueous, pharmaceutically acceptable
liquid carrier. Preferred carriers are selected from the polyethylene
glycols, known in the trade as "PEG's," particularly PEG's 40  having an
average molecular weight in the range between about 200 and 600, with PEG
400 being most preferred. The liquid fill comprises from about 80-300 mg of
PEG with the typical amount of PEG ranging between about 90-110 mg. The
carrier may also include viscosity-building agents such as polyvinylpyr-
rolidone or silica gel and agents which enhance the suspendability of the
drug component in the liquid carrier. Small amounts of glycerin, ranging
between about 1-4 weight percent, preferably about 1.5-2 weight 45 percent,
based upon the total weight of the fill composition, may also be added to
the liquid carrier to retard the migration of glycerin out of the soft
elastic gelatin capsule shell into the inner liquid fill. 



The SEC formulations of the present invention are generally prepared by
methods well known in the formulation arts. See, for example "Remington's
Pharmaceutical Sciences," 18th Edition, A. Gennaro, Ed., Mack Publishing
Co., Easton, PA, 1990, pp.1662-1663. The capsules may be made by the
so-called "plate 50 process" in which a warm sheet of plasticized gelatin
is placed on one of two molds containing depressions into which the drug
fill is placed. A second sheet of warm gelatin and the second half of the
mold is placed over the first and the sandwich pressed to form the soft
elastic capsules. This technique permits the formation of soft elastic
capsules in which the two halves of the capsule may be of different color
for identification purposes. 55     In the so-called rotary-die process,
two ribbons of gelatin are fed continuously into a rotating die assembly
which converge adjacent to a fill-injector. The two gelatin ribbons are
simultaneously formed into the two halves of the capsule which are filled
and subsequently sealed as the die assembly rotates. The fill- injector is
actuated by a pump which measures and dispenses the appropriate volume
(dose) of the active 4    EP 0 623 612 B1 drug component. This process
permits accurate and reproducible formulations. When formulated into the
referred SEC pharmaceutical dosage form and administered to healthy human
subjects, the new crystalline polymorph of terazosin monohydrochloride of
this invention exhibits an observably diminished "food effect" when
compared with dosage forms comprising the prior art dihydrate 6  form. By
the term "food effect" is meant differences between the times required to
reach peak blood serum concentrations and the peak serum concentrations of
the drug following administration to a fasting patient as opposed to
administration postprandially. The novel crystalline polymorph of terazosin
monohydrochloride of the present invention was admin- istered to 35 healthy
human subjects in a soft elastic gelatin capsule dosage form. A
significantly lower 10 "food effect" was observed with the administration
of this crystalline modification when compared with similar administration
of the prior art tablet form of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2- tetrahydrofuroyl)-piperazine
monohydrochloride dihydrate. In each case, 2 mg of terazosin was
administered to subjects thirty minutes after eating and to the subjects in
the fasting state. The serum levels of terazosin were measured, together
with the maximum serum concentration [err] and the time required to reach
is  maximum serum concentration [err] The results appear in Table 1. Table
1 20       Effect of Food on Bioavailability of Terazosin Administered in
the Tablet vs. Soft Gelatin Capsule Formulation Parameter               SEC
Formulation                   Prior Art Formulation Fasting
Postprandial      Fasting       Postprandial 25       [err]         40.70
9.4       43.33 t 8.8    41.85  22.39   31.01  11.27 [err](Hrs.)
1.2               1.9             1.3             2.4 The data in Table 1
show that there is only a small difference in the maximum serum
concentration of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)-piperazine
monohydrochloride administered 30 either to a fasting patient or
postprandially by means of the SEC formulation. Moreover, there is only a
0.7 hour difference in the time required to reach maximum serum
concentration of terazosin administered by means of the SEC formulation of
the present invention. However, when terazosin monohydrochloride dihydrate
is administered by means of the prior art tablet formulation, there is an
observable difference in the maximum serum concentration when administered
postprandially versus administration to a fasting patient. In this case,
under the test conditions, there is also an approximate doubling of the
time required for the postprandial dose of terazosin to reach maximum serum
concentration. This "food effect" difference between the prior art tablet
formulation for terazosin and the SEC formulation is surprising and appears
not to be simply the result of the difference in the dosage forms. As shown
by the data in Figures 13 and 14, the tablet form is observed to dissolve
more rapidly than the SEC formulation. The rates of solubility in water of
various dosages of the prior art tablet formulation and the SEC formulation
of the present invention were measured by standard methods. In Figure 13
there are shown graphically the rates of solubility of various doses of the
prior art dihydrate crystalline form of 



terazosin monohydrochioride and in Figure 14 there are shown graphically
the rates of solubility of similar doses of a soft elastic gelatin capsule
(SEC) formulation terazosin monohydrochloride dihydrate. As can be seen by
comparing the two Figures, all doses of the prior art tablet form are
essentially completely dissolved after 15 minutes. Under similar
conditions, complete solubility of the SEC formulation of the present
invention is achieved for the various doses only after about 30 minutes.
The lower standard deviation relative to the mean for the soft gelatin
capsule formulation compared with that of the prior art tablet form for
administration to patients both postprandially and in the fasting state
supports these conclusions. The present invention also includes the use of
the novel crystalline polymorph of terazosin mon- ohydrochloride in the
treatment of hypertension, congestive heart failure, and benign prostate
hyperplasia. In these uses, the compound is administered to subjects in
need of such treatment in amounts ranging between about 0.5 mg to about 20
mg, preferably in the range of between about 1 mg and 10 mg per day, and
most preferably in the range of about 1 mg to 5 mg per day. The actual dose
administered in a particular case will depend upon the weight and physical
condition of the patient and the severity of the disease condition.
However, it is well within the skill of the physician to begin
administration with a low dose 5    EP 0 623 612 B1 and gradually increase
the dose until the desired therapeutic effect is achieved. The following
examples are provided to enable one skilled in the art to practice the
present invention. Example 1 6 Preparation of the Anhydrous Crystalline
Polymorph of Terazosin Monohydrochloride - Suspension Method Acetone was
carefully dried for 48 hours at room temperature over molecular sieves (4
Angstorm pore size) which had been previously dried at 190[err]C. The
acetone was then decanted and further dried by 10 contacting with anhydrous
sodium sulfate for an additional 12 hours. Alternatively, the acetone may
be decanted from the molecular sieves and filtered through a pad of
anhydrous sodium sulfate. Terazosin dihydrate monohydrochloride (1 g) was
suspended in 10 ml of this previously dried acetone and the mixture
thoroughly shaken and then allowed to stand for a period of 48 hours. At
the end of this time the solid was collected by filtration and air dried.
The material was analyzed by X-ray powder 15 diffraction and shown to
comprise approximately 45% of the new crystalline polymorph. Example 2
Preparation of the Anhydrous Crystalline Polymorph of Terazosin
Monohydrochloride - Solution Method 20 Dry acetone and dry methanol were
separately prepared by drying for 48 hours at room temperature by the
method detailed in Example 1 above. Terazosin monohydrochloride dihydrate
(3 gm, 6.5 mmol) was stirred in 100 mL of the dried methanol at ambient
temperature until a clear solution was obtained. The previously dried
acetone was carefully 26  added to the resulting solution until a slight
haze developed in the mixture. The mixture was allowed to stand until the
terazosin hydrochloride precipitate. Solid anhydrous terazosin
monohydrochloride (2.5 g, 5.9 mmol, 90% yield) was obtained.
Thermogravimetric analysis indicated that the material did not contain any
water or other solvent of crystallization. The powder X-ray diffraction
pattern of the material indicated that it was free of detectable amounts of
either the dihydrate starting material or the prior art anhydrate
crystalline 30  form. Example 3 Preparation of Inner Fill Composition 35
1-(4-Amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)-piperazine
monohydrochloride dihydrate is sieved through a 40 mesh screen to remove
any aggregated material. Glycerin (2-4 parts by weight) is dispersed in
about 95 parts by weight PEG 400 and stirred with sparging by dry nitrogen
until a uniform mixture is obtained. Polyvinylpyrrolidone (5 parts by
weight) is 40  added to the PEG 400/glycerin mixture and stirred until
completely dissolved. 1-(4-Amino-6,7-dimethoxy-2-
quinazolinyl)-4-(2-tetrahydrofuroyl)-piperazine monohydrochloride dihydrate
(1-20 parts by weight) is added 



to the PEG 400/glycerin/polyvinylpyrrolidone mixture and stirred until a
uniform mixture is obtained. The resulting mixture is passed through a mill
to deagglomerate solids. 46  Example 4 Preparation of the Soft Elastic
Capsule Shell Composition Gelatin (50.94 parts by weight) is melted and
blended with glycerin (38.57 parts by weight) to obtain a 50  uniform
mixture. Methylparaben (0.2128 parts by weight) and propylparaben (0.0532
parts by weight) are added to the gelatin/glycerin mixture and stirred to
obtain a uniform mixture. Ethyl vanillin (0.2660 parts by weight), titanium
dioxide (0.2926 parts by weight), and FD&C Blue No. 1 (0.0335 parts by
weight) are added to the mixture and stirred to obtain a uniform mixture.
The final mixture is formed into sheets, allowed to harden, and cut into
strips for use in the SEC 55 encapsulating machine. 6    EP 0 623 612 B1
Example 5 Soft Elastic Gelatin Capsule Production 5     Using an SEC
encapsulating machine, soft elastic gelatin capsules comprising an inner
fill of 10 mg of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)-piperazine
monohydrochloride, 5 mg of poly- vinylpyrrolidone, 2.12 mg of glycerine and
94.98 mg of PEG 400. were prepared. Claims 10 1. A crystalline polymorph of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine
monohydrochloride characterized by the powder X-ray diffraction pattern,
[err] nuclear magnetic reso- nance spectrum, infrared spectrum, and
differential scanning calorimetric thermogram of FIGURES 3, 6, 9, and 12,
respectively. 15 2. A pharmaceutical composition comprising a
therapeutically effective amount of a compound as defined by Claim 1 in
combination with a pharmaceutically acceptable carrier. 3  A pharmaceutical
composition as defined by Claim 2 in unit dosage form comprising 20
an outer soft elastic gelatin shell, and an inner composition filling said
shell comprising a) an active drug component comprising a crystalline
polymorph of 1-(4-amino-6,7-dimethoxy-2-
quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine monohydrochloride
characterized by the powder X-ray diffraction pattern, [err] nuclear
magnetic resonance spectrum, infrared spectrum, and differential 25
scanning calorimetric thermogram of FIGURES 3, 6, 9, and 12, respectively
and b) a pharmaceutically acceptable non-aqueous liquid carrier. 4. A
pharmaceutical composition as defined by Claim 3 wherein said non-aqueous
liquid carrier comprises poly(ethylene glycol). 30 5. A pharmaceutical
dosage form as defined by Claim 3 wherein said active drug component is
present in an amount ranging between 1 mg and 20 mg. 6. Use of the
crystalline polymorph as defined in Claim 1 for preparing a medicament for
treating 35     hypertension in a host mammal. 7. Use of the crystalline
polymorph as defined in Claim 1 for preparing a medicament for treating
benign prostatic hyperplasia in a host mammal. 40  8. Use of the
crystalline polymorph as defined in Claim 1 for preparing a medicament for
treating congestive heart failure in a host mammal. PatentansprUche 45  1.
Kristallines   Polymorphes   von
1-(4-Amino-6,7-dimethoxy-2-chinazolinyl)-4-(2-tetrahydrofuroyl)-
piperazinmonohydrochlorid, gekennzeichnet durch das
Rontgen-Pulverdiffraktionsmuster, das 13C-NMR- Spektrum, das
Infrarotspektrum und das differentielle kalorimetrische Thermogramm der
Figuren 3, 6, 9 bzw. 12. 5o  2. Pharmazeutische Zusammensetzung, die elne
therapeutisch wirksame Menge einer Verbindung nach 



Anspruch 1 in Kombination mit einem pharmazeutsch vertraglichen TrAger
umfaBt. 3  Pharmazeutische Zusammensetzung nach Anspruch 2 in einer
Dosiereinheitsform, die folgendes umfal3t: 66        eine Sufere weiche
elastische Gelatinehalle, und eine die HUlle ausfUllende innere
Zusammensetzung, die folgendes umfaSt: a) eine aktive
Arzneimiffelkomponente umfassend ein kristallines Polymorphes von
1-(4-Amino-6,7-
dimethoxy-2-chinazolinyl)-4-(2-tetrahydrofuroyl)piperazinmonohydrochlorid,
gekennzeichnet durch 7    EP 0 623 612 B1                I lII hu1 1111!
!III! II 1I1I Example 5 Soft Elastic Gelatin Capsule Production -  .  5
Using an SEC encapsulating machine, soft elastic gelatin capsules
comprising an inner fill of 10 mg of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)-piperazine
monohydrochloride, 5 mg of poly- vinylpyrrolidone, 2.12 mg of glycerine and
94.98 mg of PEG 400 were prepared. Claims 10 1. A crystalline polymorph of
1-(4-amino-6,7-dimethoxy-2-quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine
monohydrochloride characterized by the powder X-ray diffraction pattern,
13C nuclear magnetic reso- nance spectrum, infrared spectrum, and
differential scanning calorimetric thermogram of FIGURES 3, 6, 9, and 12,
respectively. i5 2. A pharmaceutical composition comprising a
therapeutically effective amount of a compound as defined by Claim 1 in
combination with a pharmaceutically acceptable carrier. 3. A pharmaceutical
composition as defined by Claim 2 in unit dosage form comprising 20
an outer soft elastic gelatin shell, and an inner composition filling said
shell comprising a) an active drug component comprising a crystalline
polymorph of 1-(4-amino-6,7-dimethoxy-2-
quinazolinyl)-4-(2-tetrahydrofuroyl)piperazine monohydrochloride
characterized by the powder X-ray diffraction pattern, 13C nuclear magnetic
resonance spectrum, infrared spectrum, and differential 25       scanning
calorimetric thermogram of FIGURES 3, 6, 9, and 12, respectively and b) a
pharmaceutically acceptable non-aqueous liquid carrier. 4. A pharmaceutical
composition as defined by Claim 3 wherein said non-aqueous liquid carrier
comprises poly(ethylene glycol). 30 5. A pharmaceutical dosage form as
defined by Claim 3 wherein said active drug component is present in an
amount ranging between 1 mg and 20 mg. 6. Use of the crystalline polymorph
as defined in Claim 1 for preparing a medicament for treating 35
hypertension in a host mammal. 7. Use of the crystalline polymorph as
defined in Claim 1 for preparing a medicament for treating benign prostatic
hyperplasia in a host mammal. 40  8. Use of the crystalline polymorph as
defined in Claim 1 for preparing a medicament for treating congestive heart
failure in a host mammal. PatentansprUche 45  1. Kristallines   Polymorphes
von   1-(4-Amino-6,7-dimethoxy-2-chinazolinyl)-4-(2-tetrahydrofuroyl)-
piperazinmonohydrochlorid, gekennzeichnet durch das
R6ntgen-Pulverdiffraktionsmuster, das 13C-NMR- Spektrum, das
Infrarotspektrum und das differentielle kalorimetrische Thermogramm der
Figuren 3, 6, 9 bzw. 12. so  2. Pharmazeutische Zusammensetzung, die eine
therapeutisch wirksame Menge einer Verbindung nach Anspruch 1 in
Kombination mit einem pharmazeutisch vertraglichen TrAger umfaBt. 3.
Pharmazeutische Zusammensetzung nach Anspruch 2 in einer
Dosiereinheitsform, die folgendes umfaBt: 56        eine AuBere weiche
elastische Gelatinehille, und 



eine die HUlle ausfUllende innere Zusammensetzung, die folgendes umfalt: a)
eine aktive Arzneimittelkomponente umfassend ein kristallines Polymorphes
von 1-(4-Amino-6,7-
dimethoxy-2-chinazolinyl)-4-(2-tetrahydrofuroyl)piperazinmonohydrochlorid,
gekennzeichnet durch 7    EP 0 B23 B12 SI                Ml! 111111 111,11
!  ! des R6ntgen-Pulverdiffraktionsmuster, das 13C-NMR-Spektrum, das
lnfrarotspektrum und das diffe- rentielle kalorimetrische Thermogramm der
Figuren 3, 6, 9 bzw. 12, und b) einen pharmazeutisch vertraglichen
nicht-wassrigen flUssigen Trager. 5  4. Pharmazeutische Zusammensetzung
nach Anspruch 3, wobei der nicht-w~ssrige fiUssige Trager Poly-
(ethylenglykol) umfaBt. 5. Pharmazeutische Dosierform nach Anspruch 3, in
der die aktive Arzneimittelkomponente in einer Menge zwischen 1 mg und 20
mg vorhanden ist. 10 6. Verwendung des kristallinen Polymorphen nach
Anspruch 1 zur Herstellung eines Medikaments zur Behandlung von
Bluthochdruck bei elnem Saugerpatienten. 7. Verwendung des kristallinen
Polymorphen nach Anspruch 1 zur Herstellung eines Medikaments zur 16
Behandlung gutartiger prostatischer Hyperplasie be! elnem Saugerpatienten.
a  Verwendung des kristallinen Polymorphen nach Anspruch 1 zur Herstellung
eines Medikaments zur Behandlung von kongestivem Herzversagen be! einem
Saugerpatienten. 20 Revendlcatlons 1. Produit polymorphe cristallin de
monochlorhydrate de 1-(4-amino-6,7-dimdthoxy-2-quinazolinyl)-4-(2-
tdtrahydrofuroyl)pipdrazine caract6risd par le diagramme de poudre de
diffraction des rayons X, le spectre de r~sonance magn~tique nucl~aire de
13C, le spectre d'absorption infrarouge et le diagramme 25     de
calorim~trie par analyse diff6rentielle des figures 3, 6, 9 et 12,
respectivement. 2. Composition pharmaceutique comprenant une quantit6
thdrapeutiquement efficace d'un composd selon la revendication 1 en
association A un vAhicule pharmacoutiquement acceptable. so  &  Composition
pharmaceutique salon la revendication 2 sous forme de dose unitaire
comprenant: une enveloppe extdrieure souple 6lastique en glatine et une
composition interne remplissant ladite enveloppe, comprenant: a) un
principe actif de type medicament comprenant un produit polymorphe
cristallin de monochlo- rhydrate de
1-(4-amino-6,7-dimdthoxy-2-quinazolinyl)-4-(2-tdtrahydrofuroyl)pipdrazine
caract~ris6 par 35       le diagramme de poudre de diffraction des rayons
X, le spectre de resonance magndtique nucldaire de '3C, le spectre
d'absorption infrarouge et le diagramme de calorimetrie par analyse
differentielle des figures 3, 6, 9 et 12, respectivement, et b) un v6hicule
liquide non aqueux pharmaceutiquement acceptable. 40  4. Composition
pharmaceutique selon la revendication 3, dans laquelle ledit vAhicule
liquide non aqueux comprend le poly~thylbneglycol. 5. Forme galdnique
pharmaceutique selon la revendication 3, dens laquelle ledit principe actif
de type medicament est pr~sent en une quantit4 comprise entre 1 mg et 20
mg. 45 6. Utilisation du produit polymorphe cristallin tel que defini dans
la revendication 1 pour prdparer un mddicament destind au traitement de
l'hypertension chez un mammifere h8te. 7. Utilisation du produit polymorphe
cristallin tel que d6fini dans la revendication 1 pour pr'parer un 50
medicament destin6 au traitement de I'ad~nome prostatique chez un mammifbre
h8te. 8. Utilisation du produit polymorphe cristallin tel quo defini dans
la revendication 1 pour preparer un medicament destin4 au traitement de
l'insuffisance cardiaque congestive chez un mammifbre h8te. 55 8    


