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Pharmaceutical preparation containing an antivirally active dihvdroquinazoline

derivative
The present invention relates to a pharmaceutical composition, containing {8-fluoro-2-{4-
(3-methoxyphenyl)piperazine-1-yl1]-3-[2-methoxy-5-(trifluoromethylyphenyl]-3,4-

dihydroquinazoline-4-yi}acetic acid or a salt, a solvate or a solvate of a salt thereof.

The invention further relates to methods for the production and use of the composition in
methods of treatment and/or prevention of virus infections, as well as its use for the
production of medicinal drugs for use in treating and/or preventing virus infections, in
particular for use in treating infections with the human. cytomegalovirus (HCMV) or

another representative of the Herpes viridae group.

{8-fluoro-2-[4-(3-methoxyphenyhpiperazine-1-yl]-3-[ 2-methoxy-5-
{trifluoromethyl)phenyi]-3,4-dihydroquinazoline-4-yl tacetic acid is known, for example,
from WO 2004/096778, full disclosure of which is included herein by reference; it was
developed by Applicant as a promising candidate for an antivirally active substance, in
particular for combating infections caused by the human cytomegalovirus. However, in the
course of development it was discovered that problems occurred with the solubility of the
substance, and in particular it proved complicated to produce stable formulations for
intravenous administration or solid easily scluble compositions for producing solutions
used for intravenous administration.

Summary

It is thus an object of the wwentien-present disclosure to describe a pharmaceutical compo-

sition that is used in particular for intravenous administration, that contains {8-fluoro-2-[4-
(3-methoxyphenyl)piperazine-1-yl1]-3-[2-methoxy-5-(trifluoromethyl)phenyl]-3,4-
dihydroquinazoline-4-yl } acetic acid, that has long-term stability and can be stored, and that

in addition has a substantially physiological pH.

A further object of the inwentios-present disclosure is to describe a pharmaceutical compo-

sition with which it is possible, in a simple and reliable manner, to produce pharmaceutical

compositions for intravenous administration which contain
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{8-fluoro-2-[4-(3-methoxyphenyl)piperazine-1-y1]-3-[ 2-methoxy-5-
(trifluoromethyl)phenyl]-3,4-dihydroquinazoline-4-yl }acetic acid and which also remain

stable for an adequate period of time, e.g. more than 24 hours.

In a first aspect. there is provided a pharmacentical composition. particularly for intrave-

nous  administration,  comprising  the  following, namelv:  a)  {8-fluorp-2-[4-(3-

methoxypbenvhpiperazine-1-vH]-3-{ Z-methoxy-5-(frifluoromethyliphenyl [-3.4-

dihvdroquinazoline-4-vitacetic acid or a salt, g solvate or a solvate of a salt thereof. b) at

least one excinient selected from the evelodextring, lvaine and argining, and ¢} water

in a second aspect, there is wrovided a solid pharmaceutical composition produced by

Ivophilizing a pharmaceutical preparation as disclosed herein,

In g third aspect, there is provided a method for producing a pharmaceutical composition

ae disclosed herein nzine the fllowing steps. namely: A Dissolvine the at least one

exeinient in the water, B) Adding {8-fluoro-2-14-(3-methoxynhenviipinerazine-1-vl]-3-[2-

methoxy-5-(tri-fuoromethyDphenyl’-3.4-dihvdrogquinazoline-4-vl tacetic acid or a salt, a

<

solvate or a solvate of a salt thereof to the solution obtained in step A), O If necessary, agd

at least one sugar and/or at least one buffer. D) Adjust the nH to the desired value in order

o obtain a pharmaceutical composition, and E) Sterile-filter the solution gbtained in step

D) and fill into suitable containers. F) If necessary, perform a final sterilization of the

solution obtained in step EY under heat,

In a fourth aspect, there is provided a method for producing a pharmaceutical composition

as disclosed herein using the following stens, namelv: 1) Dissolving the at least one

excipient in a part of the water, IL) Adding {8-fluoro-2-[4-(3-methoxyphenvlpiperazine-1-

w1530 2emethoxy-5-{tri-fluoromethvDphen vl -3 4-dihvdrocuinazokine-4-vi b scetic aeid or a

salt. w solvate or a solvate of a salt thereof to the solution obtaiped in step 10, UL} I

necessary, adiustine the pH of the solution obtained in step 11} to the desired value to

obtain a first solution, IV.) Dissolving at least one sugar and/or a buffer in a part of the

water. V.) If necessary. adiust the pl of the solution obtained in step IV} to the desired

value 1o obtain a second solution, VI Mixine the first and second solution fo obtain a
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pharmaceutical composition, and VILY Sterile filtration of the solution obtained in step V1)

and flling into suitable containers. VUL If necessary, perform a final sterilization of the

solution ebtained in step VIL) under heat,

In a fifth aspect. there is provided a method for producing a pharmaceutical composition as

disclosed herein using the followine sleps. namelv: a) Adding [8-fluoro-Z-14-3-

methoxvphenvDpiperazing- 1-v11-3-[Z-methoxy-3-(ri-fluoromethyhiphenyli-3.4-

dihvdroguinazoline-4-vl }acetic acid or a salt, a solvate or a solvafg of a salt to an agueous

WNa(ill solution. preferably an agueons 0U1M NaOH solution to produce a solution or

angmension. b)) Addins water to the eolution or suspension obisined in step a.), o) Adding

cyclodextrin and MNaCl io the solution or suspension obtained in step b, d) Sterile

filtration of the solution obtained in step c) and fill into suitable containers. e.) I

necessary. nerform a final sterilization of the solution obtained in step d.) under heat,

in a sixth aspect, there is provided a method for producing a solid pharmaceutical composi-

tion as disclosed sbove comprising the production of a pharmaceutical composition

corresponding to s method as disclosed above followed by vophilization of the pharma-

ceutical composition obtained in order to obiain a solid pharmaceutical composition.

In a seventh aspect, there is provided the pharmaceutical composition ag disclosed herein

for use in a method of weatment and/or prophviaxis of diseases, in narticular of virus

infections. preferablv human oviomepalovirus (HOMY)Y infections _or infections with

snother member of the herpes viridas groy

In_an eichth aspect. there is provided the use of a pharmaceutical composition as disclosed

herein for producing a medicament for the treatment and/or prophviaxis of diseases, in

particular of viras infections. preferablv human cvtomegalovirus (HUMVY) infections or

infections with another member of the hemes viridae group,

Betatied Deserintion

Within the scope of the invention the term "stability” is understood to mean not only the

chemical stability of the constituents of the pharmaceutical composition, but also the
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stability of the solution itself. In particular, the composition according to the invention

must be stable against precipitation of the constituents.

In this context, the term "stability" means that at 2 °C to 8 °C, or at 25 °C or at 40 °C the
pharmaceutical compositions according to the invention contain a minimum proportion of
>90% and preferably >95% {8-fluoro-2-[4-(3-methoxyphenyl)piperazine-1-y1]-3-[2-
methoxy-5-(trifluoromethyl)phenyl}-3,4-dihydroquinazoline-4-yl }acetic acid for a storage
period of at least two, preferably at least three, and most preferred at least six weeks, when
said liquid pharmaceutical compositions are measured using one of the HPLC methods 1-
3. Said stability of the liquid pharmaceutical compositions is regarded as adequate within

the scope of the invention.

Furthermore, the term "stability" means that, after they have been diluted or reconstituted
to a final concentration of 0.8-10 mg/ml for infusion at 2 °C to 8 °C, the compositions
according to the invention contain a minimum proportion of 90%, preferably at least 93%,
of {8-fluoro-2-[4-(3-methoxyphenyl)piperazine-1-yi}-3-[2-methoxy-5-
(trifluoromethyl)phenyl]-3,4-dihydroquinazoline-4-yl} acetic acid for a period of at least
four hours, preferably at least six hours, and most preferred at least 24 hours in storage
when, after dilution or reconstitution, said liquid pharmaceutical compositions are meas-
ured using one of the HPLC methods 1-3. Said stability of the pharmaceutical
compositions after dilution or reconstitution is regarded as adequate within the scope of the

HIVEnton.

It has surprisingly been discovered that pharmaceutical compositions, in particular those

used for intravenous administration, that contain
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16. The pharmaceutical composition according to any one of claims 1 to 11 for use in a

method of treatment and/or prophylaxis of diseases, in particular of virus infections,

preferably human cytomegalovirus (HCMV) infections or infections with another

member of the herpes viridae group.
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14.17.The use of a pharmaceutical composition according to any one of claims 1 to 11 for

producing a medicament for the treatment and/or prophylaxis of diseases, in particu-

lar of virus infections, preferably human cytomegalovirus (HCMV) infections or in-

fections with another member of the herpes viridae group.
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