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COMPI.ETE SPECIFICATION 

Quinazoline Derivatives 
We, CHAS: PFIZER & Co., INC.: a Corporation organized under the laws of the State of Delaware, United States of America, of 235, East 42nd Street, New York 17, New York, United States of America, do hereby declare the invention, for which we pray that a Patent may be granted to us, and the method by which it is to be per-formed, to be particularly described in and by the following statement:- .· This invention relates to new and useful compounds which are valuable. thera­peutic agents. More particularly, it is the object of this invention to provide new and useful chemotherapeutic agents valuable in reducing blood pressure in hypertensive subjects. · 
In accordance with the ptesent invention, compounds found to have valuable hypotensive properties are those of the following formulae : 
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wherein R1, R2, Ra ·and Rt are hydrogen, alkyl having from 1 to 5 carbon atoms, alkenyl having from 3 to 5 carbon atoms, propargyl, phenyl, hydroxyalkyl having from. 1 to 5 carbon atoms, alkoxyphenyl having from 7 to 12 carbon atoms, benzyl, phenyl­ethyl, alkyl or dialkyl substituted-phenyl whex-e alkyl has from l to 6 carbon atoms, chlorophenyl, bromophenyl, :fluorophenyl, hydroxyphenyl, dichlorophenyl, dibromo­phenyl, difl.uoropbenyl or 2,2,2-trifluoroethyl; 
R.. and R6 are hydrogen, alkoxy having from 1 to S carbon atoms, alkyl having from 1 to 3 carbon atoms, at least. one of R.s and R6 being alkyl or alkoxy, or where.iir R.s and Re together are benzo or an alkylenedioxy group, (with the proviso that in a quinazoline of Fommla I herein when Rs and R6 are both methoxy and Ra and ~ are both hydrogen, then R1 and R2 may not both be methyl or hydrogen), th~ preferred compounds are these where at least one of Rs and R6 are alkoxy having from 1to3 carbon atoms; or wherein Rs and R6 together are benzo; 
Z is 1-piperRzinyl, 4-alkyl-1-piperaziny! where alkyl has from 1 to S carbon atoms, 4-hydroxyalkyl-1-piperazinyl where alkyl has from 1 to 5 carbon atoms, 4-alkanoyl-1-piperazinyl where alkanoyl has from 2 to 7 carbon atoms, 3-oxo-1-piperazinyl, 4-benzoyl-1-piperazinyl, 4-phenyl-1-piperazinyl, 4-allyl-1-piperazinyl, morpholino;2,6-dialkylmorpholino where alkyl has from I to 5 "Carbon atoms, 1-pyrrolidinyl, 1-aza­cycloheptyl, 1-azacyclooctyl, piperidino, 2-hydroxy-piperidino, 3-hydroxypiperidino, 4-hydroxypiperidino, 2-alkoxypiperidino, 3-alkoxypiperidino, and 4-alkoxypiperidino where alkoxy has from 1 to 4 carbon atoms, 2-alkylpiperidino, 3-alkylpiperidino, and 4-alkylpiperidino where alkyl has from 1 to 6 carbon atoms, 2:-benzylpiperidino, 4-benzylpiperidino, 2-hydroxyalkylpiperidino, 3-hydroxyalkylpipeiidino, and 4-hydroxyalkylpipeiidino where alkyl has from 1 to 6 carbon atoms, 4-(2-halophenyl)-1-piperazinyl, 4-(3-halophenyl)- l-piperazinyl, 4-( 4-halophenyl)-1-piperazinyl, 4-(2-halobenzoyl)-l-piperazinyl, 4-(3-halobenzoyl)-1-piperazinyJ or 4·( 4-halobenzoyl)-1-piperazinyI where halo is chloro or bromo, 4-piperazinyl-1-carboxyhc acid alkyl ester where alkyl has from 1 to 6 carbon atoms, 4-piperazinyl-1-carboxylic acid alkenyl ester where alkenyl has from 2 to 6 carbon atoms, 4-(2-furoyl)-1-piperazinyl, 4-(3-furoyl)-1-piperaziny J, 4-(2-thenoyl)-1-piperazinyl, 4-(3-thenoyl)-1-piperazinyJ, 4-t2-methyl­allyl)-l-piperazinyl, 4-crotonyl-1-piperazinyl, "Cycloalkylamino where alkyl 'bas from 3 to 7 carbon atoms, 4-carbamoyl-1-piperazinyl where carbamoyl has the formula: 
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where Rm and Rn are hydrogen or alkyl having from 1 to 6 carbon atoms, 4-(2-
methoxyphenyl)-l-piperazinyl, 4-(3-methoxyphenyl)-1-piperazinyl, 4-( 4-methoxy­
phenyl )-1-piperaziny 1, 4-(2-trifiuoroinethylphenyl)-l-piperazinyl, 4-(3,. trifluoromethyl-
phenyl-1-piperazinyl, 4-( 4-trifiuoromethylphenyl)-1-piperazinyl, 4-(2-methylphenyl)- 5 
1-piperazinyl, 4-(3-methylphenyl)l-piperazinyl, 4-( 4-methylphenyl)-1-piperazinyl, 4-
(2-methylbenzoyl)-1-piperazinyl, 4-(3-methylbenzoyl)-1-piperazinyl, 4-( 4-methyl-
benzoyl)-1-piperazinyl, 4-(2-trifiuoromethylbenzoyl)-1-piperazinyl, 4-(3-trifluoro-
methylbenzoyl)• l-piperazinyl, 4.;( 4-tri-fiuoromethylbenzoyl)-1-piperazinyl, 4-(2-111eth-
oxybenzoyl) - 1 - piperazinyl, 4 - (3 .. methoxybenzoyl) - 1 - piperazinyl, 4-(4- 10 
methoxybenzoyl}-1-piperazinyl, and the pharmaceutically-acceptable acid addition salts 

- thereof. 
Of the proceeding compounds, 2-dimethylamino-4-amino-6,7-dimethoxyquinazO­

line dihydrochloride has been tested and reported by J. D. Thayer, et al in Antibiotics 
and Chemotherapy, Vol. II, No. 9, _Sept. 1952, p. 463-466 as an antibacterial agent 15 
and found to have a slight order of activity. However, it is the existence of this com-
pound in the aforesaid prfor art which necessitates our excluding this compound from 
the compound claims of this invention. 

The compounds of this invention are particularly effective in reducing blood 
pressure in hypertensive sub)ects. On tests with renal hypertensive dogs, as little as - 20 
0.06 mg .. of active ingredient per kilogram of body weight ·was found effective in 
reducing blood pressure from 180/100 to 160/100 mm. Hg. The results of these 
tests are shown in the examples below. These compounds are prepared by the cycliza-
tion of ureido derivatives -of various aromatic acids, amides, nitrile and esters with an 
aqueous base or acid. The ureido derivatives are obtained by reacting the aromatie 25 
compound with sodium or potassium cyanate or by reacting the aromatic acid with 
urea according to the procedure of F .. H. S. Curd, et al in the Journal of the Chemical 
Society (London), 1947 p. 777. 

After cyclization, the resulting 2,4-dihydroxyquinazoline is chlorinated at the 2-
and 4-positions with a mixture of phosphorus pentachloride and phosphoryl chloride 30 
or with a mixture of phosphoryl chlorine in N,N-dimethyianiline .. The preparation of · 
2,4-dichloro-6, 7-dimethoxyquinazolirie from 4,5-dimethoxyanthranilic add is shown 
in the following sequence : 

The substituents are -controlled to a great extent by the substituents on the 35 
starting aromatic acid, amide, nitrile or ester. Typical 2,4-dichloroquinazolines, obtained 
by cyclization and chlorination, and their starting compounds are gven in Table I. 
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TABLE I 

Substituted 2,4-Dichloroquinazolines 

Starting Compounds Substituent 

5-methoxyanthranilic acid 6-methoxy-
.·• ~ ... ·.· .. 

. 4-methoxyanthranilamide 7-methoxy-

. methyl 4-methoxyanthranilate 7-methoxy-

· 4-methoxyanthranilic acid 7-methoxy-

4-amyloxyanthranilic acid 7-amyloxy-

5-amyloxyant:hranilic acid 6-aniyloxy-

6-aminoveratric acid 6,7-climetho.xy-. 

4,5-cliamyloxyanthranilic acid 6,7-diamyloxy-

5-methylanthranilic.acid 6-methyl-

.. 4-methylanthranilic acid .. _;. 
7-methyl-

4-ethylanthranilic acid 7-ethyl-
... ' .. 

4-n-propylanthranilic acid 7-n-propyl-

. 4-isopropylanthranilic acid 7-isopropyl-

5-n-propylanthranilic acid · 
. ..:.. ~ 

6-n-propyl-

4,5-climethylanthranilic acid 6, 7-climethyl-

4,5-di-n-propylanthranilic acid 6,7-di-n-propyl------
The process employed for preparing the novel compounds of this invention involves 

· treating the corresponding 2,4-dichloroquinazoline with the appropriate amine base. 
The 2-cl-Joro-4-aminoquinazolines are prepared by reacting equimolar quantities of 
ammonia in tetrahydrofuran and 2,4-dichloroquinazoline. However, in ordinary practice -
a preferred excess of ammonia would be from one to ten moles in order to shift the 
reaction to completion. Appropriate amines and nitrogenous hetexocyclic compounds 
are likewise reacted with the dichloro compound to yield 2-chloro-4-substituted­
quinazolines; The temperature at which this reaction can be conducted varies from 
25 to about 200°C. for a period of from one hour to 48 hours. A preferred reaction 
temperature and time for this reaction would be about 25-60°C. for about fcur hours . 
Upon completion of reaction the product is recovered by conventional means. For 
instance, the solvent can .be evaporated and the "Crude solid can be triturated with 
water or precipitated from dilute aqueous acid in crystalline form and subsequently 
recrystallized from any .number of appropriate organic solvents such as methanol or 
dimethylformamide. 

Replacement of chlorine in the 2-position of the quinazoline nucleus is accom­
plished by reaction of the 2-chloro-4-aminoquinazoline or 2-chloro-4-substituted 
qp.inazoline with ammonia or an appropriate amino compound such as piperidine in 

. an aqueous or an organic solvent. A molar excess of base is generally employed, while 
preferred organic solvents for these purposes include polar solvents, such as tetra­
hydrofuran, dioxane, dimethylacetamide, dimethylformamide, or alcohols such as 
methanol and ethanol. The reaction mix.rure is heated from 100 to 160°C. for from 
1 to 65 hours in a sealed pressure bottle. A preferred time and temperature is 140°C. 
and .4 hours for rn alkylamine or heterocyclic compound and 160°C. for 65 hours for 
ammonia in ethanol. After the reaction is complete, the solvent is evaporated and . 
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1,156,973 s 
the product is recrystallized from a mixture of a11 organic solvent and water. 
instance, methanol/water. The reaction is illustrated by the following steps. 

For~ · v 

. The well known procedures for preparing salts of basic compounds are also applicable 
- for the compounds of this invention <tnd are illustrated in the examples below. Such 

salts may be formed with both pharmaceutically-acceptable and pharmaceutically­
unacceptable acids. By "pharmaceutically-acceptable" is meant those salt-forming 
acids which do not substanti0 1ly increase the toxicity of the basic compound. The 
preferred salts are the acid ad-:lition salts. These salts are of particwar value in therapy. 
They. include salts of mineral acids such as hydrochloric, hydriodic, hydrobromic, 
phosphoric, metaphosphoric, nitric, and sulfuric acids, as well as salts of organic acids 
such as tartaric, acetic, citric, malic, benzoic, glycollic, gluco11ic, gUlonic, succinic 
and arylsulfonic, e.g. para-toluenesulphonic, acids. . 

The pharmaceutically-unacceptable acid addition salts, while not useful for 
therapy, are valuable for isolation and purification of the ne.wly recognized biologically­
active compounds. Furthermore, they are useful for the preparation of the pharma­
ceutically-acceptable salts. Of this group, the more common salts include those formed 
with hydrofluoric and perchloric acids. Hydrofiuoride salts are particularly useful for 
the preparation of the pharmaceutically-acceptable salts, e.g. the hydrochloride, by 
solution in hydrochloric acid and crystallization of the hydrochloride salt formed. 
The perchloric add · salts are useful for purification and crystallization . of the new 
compounds. · 

While the pr\X:edures described above are preferred for preparing the compounds 
·of this invention on the basis of improved yields, alternate methods may also be 
used. The alternative methods may be divided im:o eight groups for convenience: 

1. Halogenation of a 6-R3-7-R6-2-Z (or -NR1R2)-3,4-dihydroquinazoline-4•one 
-to yield the corresponding substituted -4-haloquinazoline, followed by reaction \vith an 
appropriate nitrogen-containing compound at position 4. 

2. Thiolation of a 6-R.;-7-R6-(lH,3H)-quinazoline-2,4-dione with or without 
subsequent alkylation or benzylation and reaction with an appropriate nitrogen-
containing compound. · · 

3. Alkylation, alkanoylation, aroylation and arylation of a .Piperazino group 
attached to position 2 or 4 of. the quinazoline nucleus. 

4. Reaction of an appropriate guanidine with 2-amino-4-R6-S-R6-benzonitriles 
to form 2-amino-4-substituted-6-R.-7-R5-quinazolines. 

5. Reaction of appropriate guanidines with 2-chloro-4-R,-5-R3-benioniL-iles to 
fonn 2-substituted-4-amino-6-R5 - 7-R5-quinazolines. . 

6. Reaction of appropriate guanidines with 2-amidino-4-R6-5-R6-anilines to form 
2-substituted-4-a1rtino-6-R5 - 7-R .. -quinazolin~s. 

7. Reaction of 2-chloro-4-alkoxy-6-R6-7-R,-quinazolines with ammonia or amino 
compounds to form 2,4-disubstituted-6-R3-7-R.,-quinazoliiles. 

8. Reaction of 2-chloro-4-alkylthio-6-R3-7-·R6-quinazolines with ammonia or 
amino- compounds to form 2,4-disubstituted-6-R5-7-R6-quinazolines, 

In me.thod (1), 3,4-dihydroqu.inazoline-4-ones are. halogenated with reagents sud1 
as phosphorus oxychloride, phosphorous oxybmmide, phosphorous trichloride, phos­
phorous pentachloride or thionyl chloride, to produce the -corresponding 4-haloquinazo­
line which is then reac-::d with an amine or heterocyclic compound according to the 
procedurt-s previously JP.scribed herein. The following sequence illustrates this method: 
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where R1, R2, R3, ~' R5, R6 and Z are as previously defined. In this method, a molar 
equivalent amount, and preferably an excess~ of one of the aforep;len.tioned halogenating 
agents is added to the 3,4-dihydroquinazoline-4-one or an acid addition salt such as 
the hydrochloride, sulfate, phosphate or hydrobroroide. The reagent is added slowly 
to the quinazoline at room temperature and then. the mixture is refiuxed for from 
about 30 minutes to about 2 hours. The latter time is sufficient for sa."Ilples of about 
10 grams of the quinazoline. Of course, longer reflux: periods are desirable for larger 
batches in order to ensure complete reaction. The liquids are evaporated and the 
resulting crystalline residue is then redissolved in a dilute aqueous solution of sodium 
bicarbonate, sodium carbonate, sodium hydroxide or the corresponding potassium salts . 
The aqueous solution is extracted with a solvent such as chloroform or ethyl ether. 
While the specific extractant is not an essential part of the process, chloroform is. 
preferred on the . basis of convenience and safety. The 'Comb.ined extracts are dried 
with a drying agent such as sodium sulfate or potassium carbonate and the solvent 
is evaporated to yield the quinazoline substituted With chlorine or bromine on position 
4. The resulting compound Js reacted with ammonia, amines or heterocyclic com-
pounds by any of the aforementioned methods.. . 

The 3,4-dihydroquinazoline-4-ones are prepared by reacting the cortesponding 
2-halo-3,4-dihydro quinazoline-4-onc with a suitable amine base. Prefem:d starting 
materials are 2-amino-3,4-dihydro quinazoline.-4-one of the formula 
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wherein Rs aild Re are as ·previously defined, and R is amino- N-monoalkylamino, 
N,N-dialkylamin?i N-monohydroxyalkylamino, N,N-di(hydroxyalkyl)amino, N-mono­
alkenylamino, N,N-dialkenylam.ino, N-alkenyl-N-alkylamino, N-alkyl-N-phenyl­
amino, N-alkyl-N-(t>-tolyl)am.ino, pyrrolidino, piperidino, homopiperidino, morpholino, 
2,6-dimethylmorpholino, piperazino, N'-alkylpiperazino or N'-phenylpiperazino, each 
alkyl and alkenyl group in R containing up to five carbon atoms with the alkenyl 

. containing at least 3 carbons, whiclt are prepared by reacting the corresponding 2-halo-
3,4-dihydroquinazoline-4-one with an amine base of the formula~ . 

RH 
where R is as defined above. 

An alternate procedure involving this method, consists in reacting the 4-halo­
quinazoline with at least a molar equivalent amount of sodium sulfide, thiourea, thio­
acetamide or sodium methyl mercaptan. Sodium sulfide is reacted from an aqueous 
solution, sodium methyl rnercaptan may be reacted either from aqueous solution or 
alkanol solution such as methanol, ethanol or isopropanol. Thiourea and thioacetarnide 

- are reacted :from alkanol solution and ethanol is most convenient. The reacti<>n of the 
4-haloquinazoline with these sulfur-containing compounds is accomplished at reflux: 
for from about 2 to 8 hcurs, depending on the size of the samples. The reactions 

~· proceed according to the following sequence: 

RM z . ·y 
·R5 · N 

. . . Cl ' ., ~ 
. !·· 

.. '. "!' '. -~ • .;_·.·.;; ,·:· .... ·.· · ... ·· ··._;.· :· 

-
.. : ... '· 

Nalls - R6M:yz 
R Nff 
5 . 

s 
Ri 

where R,, R6 and Z are as previously disclosed and where Z may also be N< 
R11 

where R1 and R2 are as previously disclosed. The reaction products are allowed to 
. precipitate from the cooled reaction mixture and may be recrystallized from such 

solvents as ethanol-water mixtures. The recrystallized and dried products may then 
be reacted with heterocyclic compounds, ammonia or amines according to the pro­
cedures previously described for reacting the 4-haloquinazolines to obtain nitrogen 
suhstituenis on position 4. · 

In method (2). a 6-Rs-7-Rs-(1H,3H)-quinazoline-2,4-dione is reacted with a 
reagent such as ·phosphorus pentasulfide to form the 2,4-dithioquinazoline which in 
tum is reacted \vitb an ·alkyl or benzyl halide to form the alkylthio or benzylthio 
derivative. The alkylthio or benzyithio deriv.ative is then reacted with ammonia, an 
amine or a heterocyclic compound· by the procedures previously described for the 
reaction of 2,4-dichloroquinazoline to form nitrogen-containing substituents on positions 
2 and 4 of the quinazoline nucleus. This method is illustrated by the following 
sequence: 

.. . . ... ., . .. . .. · .. ··: -·:: ... 
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RsyY~ys 
R~NK 

s 

where Ru R2, Ra, R4, Rll, R6 and Z are as previously descn'bed . 
· The compounds of this invention are prepared by reactit:g at least a molar 

equivalent amount of phosphorous pentasulfide with the quina~vline-2,4-dione and 
preferably an excess of the. i)entasulfide to ensure complete reaction. While the quin­
azoline may be dissolved in any non-reactive solvent, the use of a pyridine solution is 

- preferred; The pentasulfide is added to the stirred solution at room temperature and . 
then refluxed with 'COntinual stirring. As in the previous method, the reflux time is 
dependent on the size of the sample. After refluxing, the solvent is removed under 
reduced pressure, the residue is decomposed with hot water and the solid dithione is 
filtered from the mixture. To the dithione is added a solvent mixture of aqueous base 

. and an alkanol. · Bases useful in this method are sodium hydroxide and· potassium 
· hydroxide. Methanol, ethanol, isopropanol and butyl alcohol are useful in this method 

and methanol is preferred on the basis of its low boiling point. To the solution is 
slowly added with stirring at least a twice-molar equivalent of an alkylating agent 
selected from alkyl iodides, alkyl chlorides, al1.-yl bromides and the corresponding 
benzyl halides. Methyl and ben.zyl iodide, are pref err !d. The mixture is heated to the 
boiling point of water for about 2 hours. For large samples and for lower tempera- · 
tures, the time may be extended. The mixture is cooled and the precipitated product 
is filtered from the mixture. The resulting 2,4-dialkyl- or 2,4-dibenzylmercapto­
quinazoline is reacted with ammonia, amines or heterocyclic compounds according ... 
to any of the previously described processes for reacting 2,4-dichloroquinazolines, to 
obtain the compounds of this invention. 

These compounds may also be prepared by reacting the dithione directly with 
ammonia, amines or a heterocyclic nitrogen compound and equivalent yields of pro-
duct are obtained thereby. · 

In method (3), compounds of the formulae: 

R ·f'I.. :xx;'f""N NH .. , \__/ 
R " . 

. N 
R( 'R4 

where R1 , R2, Rs, R&, R., and R, are as previously described are reacted, for example, 
with alkyl chlorides and alkyl bromides where alkyl has from 1 to S carbon atoms, 
alkanoyl bromides and alkanoyl chlorides where alkanoyl has from 2 to 7 carbon 
atoms, benzoyl chloride, benzoyl bromide, 2-methylbenzoyl halides, 3-methylbenzoyl 
lialJdes and 4-methylbenzoyl halides where halide is br4)illide or chloride, 2-furoyl 
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halide and ~-furoyl halide where halide is 'Chloride or bromide, 2-thenoyl halide and 
3-thenoyl halide where halide is chloride or bromide, allyl halide and 2-methylallyl 
halide where halide is bromide or chloride. In the aforesaid reaction, at least a molar 
equivalent amount of the halide, and preferably an excess to ensure complete reaction, 
is added to a solution of the quinazoline in an organic solvent such as a methyl alkyl 
ketone, saturated aliphatic hydrocarbon or alkanol at room temperature. The reaction 
mixture is stirred for at least 1/2 hour and up to about 5 hours, depending, of courses 
on the size of the sample. While higher reaction times may be used they result in 
"noxious fumes. Lower temperatures require longer periods of time for the compounds 
to react. The solid product is filtered from the. reaction mixture and the product may 
be recrystallized from such solvents as methanol, ethanol, isopropanol, methylene 
chloride and chloroform. 

In method (4) 2-aminobenzonitriles of the formula: 

RsyyN!l 

Rs~CeN 
where R5 and R. are as previously disclosed, are reacted wtih guanidines of the 

- formulae: 
NH 
II 

and NH:r-C-Z, such as 

. NH 
I r-\ 

NHz-C-\_J-Cllz-CH-CHz 

where Ri, R2 and Z . are as previously disclosed .. In this method, the · benzonitrile. is 
dissolved in an inert high-boiling solvent such as dimethylformamide, dimethyl sulf­
oxide or ethylene glycol. A molar equivalent amount and preferably an excess of the 
guanidine is added and the ~xture is heated at about 1S0°C. for from about 4 to 15 
hours. 
. While lower temperatures may be employed for longer periods of time, about 12 

hours are preferable for 0.1 molar quantities of reactants to ensure complete reaction. 
After heating, the solution is concentrated in 'Dacuo to a small volume, water is added, 

.. and the mixture is chilled. The solids which precipitate. are filtered from the mixture 
and recrystallized from solvents such as methanol-water, and dried. The reaction is 
illusttated as follows : . . 

. ftsyyNHz HH . u,.Ri ·M;"-t(R1 
.· ; -~1 +. 'c""''~- 1 Rz 
. .. ~ C•N AHz RS . N 
' . . . . . .. .. . ·. NHz 

- In methods (S) and (6), the compounds of this invention are preparecfby reacting 
compounds of the formulae:· · · - · 

~~NHz 

R~r'HH 
5 . "'Hiit 

where R5 and Re are as previously mentioned, with guanidines of the formula: 

Ri 
HN N< 

'- / Ra c 
. .· I 

··. · · . · NHa 
by the process described for method (4). 
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, . In method (7), 2-chloro--4-alkoxy-6-R5-7-R.-quinazolines whose preparation is described in Curd, Landquist and Rose2 J. Chem. Soc., 1947, pages 775-783, are reacted at reflux with an amino compound in alcohol for several hours to obtain the 2-amino-4-alkoxy-6-R11-7-R6-quinazoline. The resulting compound js then reacted with the same or a different amino compound at higher temperatures to obtain sub­stitution on that position. The reaction sequence is as follows: 

. . . · .. · ··-· 

-R!FIUlt 

wherein Ri, R2, R3, ~' R1, Ra and Z are as previously mentioned and wherein R, is alkyl, preferably methyl or ethyl. In a funher extension of this general procedure, the corresponding <Compounds having a 4-pheuoxy or benzyloxy group may be employed. 
In method (8), 2-chloro-4-alkylthio-6-R1-7-R6-quinazolines are reacted with amino compounds in refluxing alcohol to obtain 2,4-disubstituted-6-R11-7-Rii-quinazolines. The reaction sequence is as follows: 

. . Rr 
~µ; .... A . .../R1 ::CCN"'r(Bz orz l l'IH;,._R.~rlH I. · N · ~~ ·N R ---- R ·. .. . S-R7 Reflux . S-R7 

rn. 

Reflux 

wherein Ri, R2, R3, ~' R,, R6; Rr and Z are as previously disclosed. 
It is obvious that when the final product fonned has Ri to Ri. as a "labile hydrogen atom (or where Z is unalkylated) the product can be alkylated, aralkylated or alkenylated to replace the hydrogen atom by a group falling within the definition of Ri to R,. Similarly, the Z group in .the product con be subsequently alkanoylated or aroylated. 
The compounds of this invention are administered to hypertensive subjects either alone or in combinations with pharmaceutically-acceptable carriers. The proponion of active ingredient to carrier is determined. by the solubility and chemcal nature of the compound, chosen route of administration and standard pharmaceutical practice. For example, they are administered in tablet form With such excipients as lactose, sodium citrate, calciwn carbonate and dicalcium phosphate. Various disintegrants such as starch, alginic acid and cenain complex silicates together with lubricating agents such as magnesium stearate, sodium lauryl sulfate and talc are often used. For oral administration in capsule form, preferred materials are lactose and high molecular weight polyethylene glycols. W"hen aqueous suspensions are desired, the essential active ingredients are combined with emulsifying and/or suspending agents. Diluents such as ethanol, propylene glycol, glycerine and various combinations of dilue.nts are employed . For parenteral administration, solutions of the active ingredients in combination with other solutes such as glucose or saline are used.· Such aqueous solutions should be suitably buffered if necessary to render them isotonic . 

. The dosage required to reduce blood pressure in hypertensive subjects will be 
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determined by ihe nature and the extent of the hypertension. Generally, small dosages 

is ~-ll'C will be· administered. initially with a gradual increase in dosage un~i~ the. optim1;1~ level the ~-·· is determined. It w1Jl generally be found that when the composition 1s adnunistered ted t orally, larger quantities of the active ingredient will be required to p:oduce ~~ same ~-

5 
1b- 5 ~· 5 level of blood pressure reduction as produced by a smaller quantity admm1stered ~· parenterally. In general, from about 0.02 to 200 milligrams of active ingredient per f 

r. 
kilogram of body weight administered in single or multiple dosage units effectively reduces blood pressure in hypertensive subjects. Tablets containing 20 to 250 milli-f grams of active ingredient are particularly useful. \,,./· f 10 · The !following examples are given by way of illustration and are not to be 10 

I. 

construed as limiting the invention in any way. Examples 1, 5, 6, 7, 8, 11, 12, 14, l 16 and 64 hereinafter relates to the preparation of intermediates for use in the prepua-: tion of compounds of the invention. 

E.xA.~PLB 1. 
~- 15 2-Chloro-4-Amino-'€, 7-Dimethoiyquinazoline · · IS 
.. 

~ "t-" _ To 800 ml of a solution of anhydrous ammonia in tetrahydrofuran at room temperature are added 30 g. of 2,4-dichloro-6,7-dime.thoxyquinazoline [F. H. S. Curd et. al., J. Chem. Soc., p. 1759 (1948)). The mixture is stirred for 44 hours. The precipitate (29 g. m.p._ 267-268°C.) is filtered and recrystallized from methanol to .. 
20 yield 19 g. of 2-chloro-4-amino-6,7-dimethoxyquinazoline, m.p. 302°C. (dee.). 20 Rr 

re, Anal. Calcd. for C10H10N302Cl: c, 50.11; H, 4.20; N, 17.53; a, 14.79. be 10 Found: c, 49.99; H, 4.27; N, 17.52; Cl, 14.82. .. 
v 

:no I 
ExAMPLE 2. es. l 2,4-Di-(N,N-Diphenylamino }6,7-Dimethoxyquinazoline . 25 To a pressure bottle are added 7.78 g. of 2,4-dichloro-6,7-climethoxyquinazoline 25 p, in 100 ml. of a 25% solution of diphenylamine in ethanol. The mixture is heated at . I 160°C. for 65 hours. The clear solution is evaporated to dryness and the residue is j- recrystallized from dimethylformamide/water to yield the product. The product is t dissolved in 400 ml. of hot water. The solution is made alkaline with sodiuni 30 bicarbonate and the resulting precipitate is filtered,. washed with water and dried to 30 yield 2,4:-di-(N,N-diphenylamino }.6, 7-dimethoxyquinazoline. 

15 Ex.AMPLE 3. 
2-(N,N-Dibenzylamino)-4-(N,N-Diethylamino)-6,7-Dimethoxyquinazoline 

35 
To 800 ml. of a solution of diethylamine in tetrnhydrofuran at room temperature are added. 30 g. of 2,4-dichloro-6,7-dimethoxyquinazoline. The mixture is stirred for .· 3S ... 48 hours. The precipitate is filtered and recrystallized from methanol. To 5 grams of the product is added a 25% solution of dibenzylamine in ethanol. The mixture is heated at 160°C. for 16 hours in a pressure bottle. The solvent is evaporated and the eroduct is recrystallized from mechanol/water. :en 

40 or ExAMPLE 4 40 of A number of 2,4-disubstituted-6,7-dimethox:yquinazolines are prepared in the or 20 same manner as Examples 2 and 3 from 2,4-dichloro-6,7-dimethoxyquinazoline and 

I 
the appropriate amino compound. The products of these reactions are given in ier Table II. · 

of 4S 
ExAM.PLE S 45 he \ 2,4-Dichloro-6-Methoxy-7-Amyloxyquinazoline 1or 2S \ To 20 grams of 4-amyloxy-5-methoxy anthranilic acid amide in acetic acid lill 1 (100 ml.) is added a suspension of sodium cyanate (11 g.) in water (50 f:!·) and the as t mixture is stirred we.ll. After 1 hour, 2-ureido-4-amyloxy-5-methoxy nzamide is 1ch t 50 collected, washed and recrystallized from water. Twenty grams of the product are 50 ral 

f heated with SN hydrochloric acid (50 ml.) on a steam bath for 1 hour. The. resulting lar . 30 product is stirred with 3S:% aqueous sodium hydroxide (50 ml.) to form the sodium ive t salt. The salt is filtered, redissolved in 500 ml. hot .water and re-precipitated with as acetic acid to give 2,4-dihydroxy-6-methoxy-7-amyloxyquinazoline. The product is ed. f SS dried and convened to 2,4-dichloro-compound by refluxing 10 grams of the dihydroxy 55 ith i material with 16 g. phosphorus pcntach!oride and 10 ml. phosphoryl chloride for be 35 
t· 

several hours. After removal of the phosphoryl chloride, the product is distilled from 
be 

the flask under reduced pressure. · 
t 
{ 
I; 
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ExAM.PLE 6 
2,4-Dichloro-6-Amyloxy-7-Mcthoxyquinazoline . . . . 

This compound is prepared from 4-methoxy-5-amyloxyanthranibc acid according 
to the procedure of Example 5. 

ExAMPLB 7 
2,4-Dichloro-6,7-Diamyloxyquinazoline 

To 20 grams of 4,~-diamyloxya!'.1-thranilamide in acetic aci~ (100 ?=) i.s added a 
suspension of 11 g. sodmm cyanate m 50 ml. water and the IDlxture 1s stirred '!ell. 
After 1 hour 2-ureido-4,5-cliamyloxybenzamide is collected, washed and recrystallized 
from water. 'Twenty grams of the product are heated with SN hydrochloric acid 
(45 cc) on a ~eam bath for 1 hour. T~e resulting produ~ is stirred ~vith 35(o 
sodium hydroxide (50 cc) to form the sochum salt. The salt 1s filtered, redissolved m 
500 cc hot water and reprecipitated with acetic acid to give 2,4-dihydroxy-6,7-
diamyloxyquinazoline .. The product is dried and converted to 2,4-dichloro-6,7-di­
amyloxyquinazoline by refluxing 10 grams of dihydroxy compound with 16 g. phos­
phorous pentachloride and 10 cc phosphoryl chloride for six hours. After removal of 
the phosphoryl chloride, the product is distilled from the flask under reduced pressure.--

ExAMPLE 8 
2,4.:Dichloro-6, 7-Diethoxyquinazoline _ 

2,4-Dichloro-6,7-diethoxyqwnazoline is prepared by the procedure of Example 7 
· starting with 4,5-diethoxyanthranilamide, 4,5-diethoxyanthr:uiilic acid or an alkyl ester 
of 4,5-diethoxyanthranilic acid such as methyl 4,5-diethoxyanthran~te. · 

ExAMPLE 9 
2,4_-Disubstituted-6,7-diamyloxyquinazolines are prepared from 2,4-dichloro-6,7-

diamyloxyquinazoline by the procedures of Examples 2 and 3. These compounds are 
listed in Table II. . 

ExAMPLE 10 . 
A 2,4-disubstinited.-6,7-diethoxyquinazolme is prepared from 2,4-dichloro-6,7.., 

diethoxyquinazoline according to the procedure of Example 3. This compound is listed 
in Table II. 

ExAMPLE 11 
2;4-Dichloro-6-Methoxyquinazoline 

2,4-Dichloro-6-methoxyquinazoline is prepared by the procedure of Example 5 
from 5-methoxyanthranilic acid, 5-methoxyanthranilamide or an alkyl ester of 5-
methoxyanthranilic acid such as methyl 5-methoxyanthranilate. 

E'xAMPLE 12 
2,4-Dichloro-7-Methoxyquinazoline . 

2,4-Dichloro-7-methoxyquinazoline is prepared from 4-methoxyanthranilamide, 
4-methoxyanthranilic acid or an alkyl ester of the acid according to the procedure of 
Example 5. 

ExAMPLB 13 
2,4-Disubstituted-6-Methoxyquinazolines and 2,4-Disubstituted-7-

Methoxyquinazolines · 
A number of 2,4-disubstituted 6- and 7-methoxyquinazolines are prepared accord­

ing to the procedures of Examples 2 and 3. These compounds are listed in Table II. 

ExAMPLE 14 
2,4-Dichloro-6-(7)-!\myloxyquinazoline 

2,4-Dichloro-6-amyloxyquinazoline and 2,4-dichloro-7-amyloxyquinazoline are 
prepared according to t.1ie procedure of Example 5 from 5-amyloxyanthrar.i.lamide and 
4-amyloxyanthranilamide, respectively, or the corresponding acids and -alkyl esters. 

Ex:AMPLE 15 
2,4-Disubstituted-7-Amyloxyquina2oline 

2,4-Disubstituted-7-amyloxyquinazolines are prepared from the correspondmg 
dichloro-compounds according to the procedures of Examples 2 and 3. These com­
pounds are listed in Table II. 

ExAMPLE 16 
. 2,4-Dichloro-6-Methoxy-7-Amyloxyquinazoline 
2,4-Dichloro-6-methoxy-7-amyloxyquinaz.oline is pr~pared by the procedure of 

Example 5 with 4-amyloxy-5-methoxyanthranilamidt or 4-amyloxy-5-methoxy­
anthranilic acid or its alkyl esters. 
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I Ri 

CH2=CH-CHs-

CH2=CH-{CHs)s-

CoHG-CH11-

2-0H-C8H41-

·4-Cl-CaH4-

2-CH80-CoH4-

CoH11-

C0H6-

CoH,-CHa-

4-.-Cl-CoH4-

3)4-.-Cl8-CoHa-

'3-Br-C8H4-

· · 2-0H-C6H 4-

Ex.AMPLE 17 
· 2,4-Disubstitutoo-6-Methoxy-7-amyloxyquinazoline 

·A. 2,4-disubstituted-6-methoxy-7-amyloxyquinazoline is prepared by the procedure 
of Example 2. This compound is listed in Table II which illustrates compounds 'of the 
present invention including tompounds prepared in the foregoing Examples. 5 i 

TABLE II 

xx:.~ R . N 

'N\~ 

Rs Rs R• Rs 

CHa=CH-CHa- CH11=CH-CHa- CH11=CH-CH2- CH30-

CH2=CH-(CH2)a- CH2=CH-(CHs)3- .·. CH11=CH-{CHJ3- CHa~ 

C6H 6- C6H 6-CH2- C0H6- CH30- · 

CoHli- C8H6-CH2- CaHi;- CH30-

2-HO-CH2-. CsH&-CH1- 2-HO-CH,- CHaO- .. 

C8H6- 2-CH30-CsH4- C8H6- H-

CoHG- CoH11- C0H 6- CHsO-

H- Cf!H6- H- H-

CaHo-CHa- · H- H- C2H,O-

H- 4--Cl-C0H,- H- C11H60-

H- H- ; H- CaH,o...:... 

3-Br-CeH&- H- H- C3H70-

H- 2-0H-CoH4- H- C4HeO-

~8 

CHsO-

CHsO-

CHaO-

H-

CHaO-

CH30-

H-

CH30-

C2H 60-

H-

C3H70-

CaHvO-

·H-

-.... ...... 
U\ 

~ 

·~ 
..... ..,.. 
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,R1 Ria 

HO-~H.- HO-CH.-

HO-(CHJ6-:- HO-(CHa).--

. 2-CH80-CJI4- H-

. .3-CH80-C8Hr- 3-CHsO-CJir-

.2-C(F)8CH.- H-

2-C(F).--CH2- H-
. 4-(CeH1aO-)CeH4- 4-(Coff1aO-)CeH, 

2)4--{CHs),,C8He- H-
,2,4-(C8Hu}-C0He- 2,4-(CoHu-)CoHa-

2-(C8Hu)C8H4 H-

2,4-Br2Cgfl~- 2,4-Br1CaH3 

2-CH.--CaH,- . H-

3-CH8-C8H,- 3-CHa-CaHr-

CJI6- H-

5-Cl-C8H 11- 3-Cl-CaH11-

2-HO-CaH4- H-

2-F-C8Hr- H-

. 3-F-C8H4- ~F-C0H4-
, • H- H- .,, 

.. 
CaHh-CgH4- C11Hir-C2H 4-. 

. TABLE Il (Continued) 

Rs ~ 
H- H-

Ho-(CHJ..-- H-

2-CH30-CoH,- H-

H- H-

H- H-
H-. H-
H- H"-

2,4--{CHs).-C8Ha- H-

H- H.;..._ 

2-(C8H13-)C6H 4 H-

H- H-
2-CHa-CoH,-. H-

. ... 

2-CH3-CoHr- H-

Coff6-CH.- C0H6-cHa-

HO-CH.- H-

2-HO-CaH,- H-

2,4-F,,C0Ha- H-

3-F-CoH,-
. 

3-F-C8H,-

H- .. .H-
. 

CnHirC2H,- C0I-Ir;-C2H4-

l 
,. . -
R& 

C,H90-

.H-

C6H110-

H-

.CHaO-

C1H60-

CsHnO-

CHaO-

CHaO-

C6H 110-

Cal:ii;O-

H-

H-

CHaO-

H-

H-

CHaO-

CHaO-
I 

.. CH80-

CH'aO-

: . ,. 

Re 

. CcHeO-

Ci;H110-

. C5H110-

.. CJiuO-

.CHaO-

CH30-

CoffuO-

C6H119-

C3H 60-

CH30-

CHaO-

C2H 60-

CH30 

CJ{i;O-

· C3H70-

CsHnO-

CH80-

CH30-

CHaO-

H-

.. 
~ .... -~· 
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. ExAMPLB 18 
· To 80 ml. of a· 25% solution . of morpholine in tetrahydrofuran at room tem­

perature are added 30 g. 2,4-dichloro-6,7-dimethoxyquinazoline. The mixture is stirred 
for 48 hours. The precipitate is filtered and recrystallized from methanol. To 5 g. of 
the product are added 100 ml. of ethanolic ammonia. The mixture is heated at 160°C. 
for 16 hours in a pressure bottle. The solvent is evaporated and the residue is recrystal­
lized from methanolf\vater. The compound produced is 2-amino-4-morpholino-6,7-
-dimethoxyquinazoline . 

EXAMPLE 19 
A 2-aminoquinazoline is prepared from . 2,4-dichloro-6,7-dimethoxyquinazoline 

according to the procedure of Example 18. This compound is listed in Table III. 

ExAMPLE 20 
· 2-Dimethylamino-4-Mori:'holino-6,7-Dimethoxyquinazoline · -... 

To 80 ml. of a 25:% solution of morpholine in tetrahydrofuran at room tempera-
. ture are added 30 g. 2,4-dichloro-6,7-dimethoxyquinazoline prepared by the procedure 
· - described in Example I. 'The mixture is stirred for 48 hours. The precipitate is filtered 

off and recrystallized from methanol. To S g. of the product are added 12 grams of 
a 25% solution of dimethylamine in ethanol. The mixture is heated at 160°C. for 16 
hours in a pressure bottle. The solvent is evaporated and the residue is fecrystallized · 
from methanol/water. 

. ExAMPLB 21 
2,4-Disubstituted-6;7-dimethoxyquinazolines are prepared according to the pro­

cedure of Example 20. These 'COIIlpounds are listed in Table III. 

ExAMPLE 22 
2-Amino-4-Morpholino-6-Methoxy-7-Amyloxyquinazoline · 

This compound is prepared from 2,4-dichloro-6-methoxy-7-amyloxyquinazoline 
according to the procedure of Example 18. The dihydrochloride salt is prepared from 
the base compound according to the procedure of Example 24. 

ExAMPLE 23 
2-Amino-4-substituted~6-methoxy-7-amyloxyquinazolines are prepared actording 

to the procedure of Example 22 substituting· the appropriate amino compound for 
morpholine in the procedure. · 

. E.xAMPLE 24 
2-Amino-4-substituted-6(7)methoxyquinazo1ines and the 2,4-disubstituted-6(7)­

rn.ethoxyquinazoiines are prepared according to the procedures of Examples 12 and 18 .. 
_ The dihydrochloride salts are prepared by dissolving the bases in hot ethanol and 

adding an ethanolic hydrochloric acid solution to precipitate the salt. These compounds 
are lkted in Table III. 

ExAMPLE 25 
2,4-Disubstituted-6(7)amyloxyquinazolines and the 2-amino-4-substituted 6(.7)­

amylox:yquinazolines are prepared according to the procedures of Examples 18 and 20. 
The dihydrochloride salts are prepared according to the procedure of Example 24. · 

ExAMPLE 26 
2,4-Disubstituted-6(7)ethoxyquinazolines and the 2-amino-4-substituted-6(n­

ethoxyquinazolines are prepared from 4-ethoxyanthranilic acid and S-ethoxyanthranihc 
acid: and their amides and alkyl esters according to the above procedures. The dihydro.. 
chloride salts 11re prepared according to the procedure of Example 24. The following 
Table illustrates compounds of .the present invention including compounds prepared in 
the foregoing Examples. 
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R1 -
H-

H-

H-

CH1=CH-CH1-
• 

CH1=CH-(CHa)a-· 

C8H11 

Coliir 

C0H6-C1Hc-

2-Cl-CtH,-

3-Cl-C.,H,-

4-Cl-C8H,-

CeHo-

2--Cl-CeH,-

CH11=CH-CH1 

2-Br-C0H4 

,Ra 

H­

H­

H-

CH11=Cii-CH2-

CH2=CH-(CH.)8-

CoH5.-.. 

H-

CoHg-CaH4 

2-Cl-C0H,­

H-

4-Cl---CoHc­

C0H6-

H­

H-

2-Br-C0H4 

' : 

TABLB III 

·. .Y'rti RsM· N 'N,,..R1 

R •• N · 
z 

z 
piperidino-

4-methyl-l-piperazinyl-

4-pentyl-1-piperazinyl 

4-hydroxymethyl-1-piperazinyl­

morpholino-

2,6-dimethylmorpholino-

2,6-dipcntylmorpholino-

3-oxo-l-piperazinyl• 

4-act.'tyl-1-piperazinyl 

4-phenyl-1-piperazinyl­

l-pyrrolidinyl-­

cyclopropylamino 

. cyclobutylamino 

cycloheptylamino 

4-valeryl-I-piperazinyl-

Ra 

CH80-

CH80-

H-

CJ{5<'-

H-

CaH50-

CJI70-

C3H70 

H-

C4H90-

H-

H-

C~sO-

Caff,O-

CcHeO-
' 

Ci;H110-

·:Re 

CHaO-

H-

CHaO-

C2H60-

C2HsO-· 

H-

C3H70 

H-

CsH70-

C,HeQ.-.;. 

C,IigO-

C3H,O-

C2HGO-

CsH70-

H-

C5H110-

•. 

,_. 
0\ 

I ,.. 
i~ 
I .'ii' ~ 

~· .} ·:>'<': ._:j 3--Br-C0Hc- H-· 4-valeryl-l-pipcrazinyl-

:l\c !.,~( "i _,_, ·--·:!'.'!'.""-~-· '""~~~,,..,,..,,,,..,.,.~, .. ,. ... ~ ...... ~ ,,,.,..,,._ ......... __. ............. -~ ... 
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2-Br-C8H, 

3-,-Br-CaHc-

2-Br-CaH.t 

H,:_ 

4-valeryl-l-piperazinyl-

4-valcryl-l-piperazinyl-

_C,HeO­

CllHuO-

H-

C,.}!110-
( 'J 

• 
• 
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T .,.SLB IU-continued 

R1 R11 z R11 RG 

2-F-CaH,.- 2-F-CoHc- 1-pyrrolidinyl- H- CJfnO-

2,4-CliCJla- 2,4-Cl.-:CaHs- piperidino- C11HuO- H-

4-Br-C8H,.- 4--Br-C8H,..:.... piperidino- CH80- CH30-

2-HO-C8H,.- 2-HO-C8H.- 4-methyl-piperazinyl-l- CH80- CH30-

3-,-HO-CoHc- H- 4-pentyl-piperazinyl-1- CHaO- H-

4-HO-C8H,- H- 4-hydroxymethylpiperazinyl-1- H- CHaO- ..... 
';.... 

.HO-CH9- H- morpholino- . C2H 110- CaH110- \J\ 
$" . 
\0 

HO-CH8--(CH.),- HO-CH8--(CH8)4- 2,6-dimethylmorpholino H- CaHr;O- ~ 

2-CHa-CoH~ 2-CHa-CoHc- ·2,6-dipentylmorpholino C3H70- C8H70-

3-CHs-CoH,- H- 4-benzoyl-1-piperazinyl C5H110- H-

4-CH,-C,,H4- H- moi:pholino- CH30- C11H110-· 

2,6-(CH3),Colfa~ H- 1-azacyloheptyl- · C:;HuO-. CH,O-

2-CH80-C8H~ 2-CH30-C6H"- 1 ~azacylooctyl- C11H50- CHa_O-

3-CH80-C8H6- 3-CH80--C6H4- 1-piperazinyl- CaH10~ C11H110-

I 

~ ... 
'I 

---·-----·---------------------- ·---------·· .. -· 



~.;;;.;.~ ... ....:···--··}.'5:..r!.~·; .. · . .:.'.Jll-.t.t," • .c_. ··= :.;,q ............... -·-·--------

'\ i : ~-~-~·-,i, _ •·"·' ... ~ "···~·· ' ~,,\;~ J,,~L .. i.0.ix~;:Llii.•:.ic .¥:,·,~ix ~LiliL:,~i.t~2 ik.~Ldf~~~j{ ' 
:>' 1 . ' - . it 

,·. 

( ."· 

l;.:. I 00 

TABLE III-continued 

Rt . · R1 z 'R11 .. R, .. 

~aO-C,H,- H- 1-piperazinyl- CHaO- H-

2-CaH1aO-C11H,- H- 3-oxo-1-piperazinyl- H- CHaO-
:;::· .3-CaHuO-CoHr- H- 4-acetyl-1-piperazinyl- H- CsHuO-

·.J·:·;:. 

·CaH6-CHa- CaHa-Clia- piperidino- CH30-" CH80-

·CH9=CH-CHir CoHD" . . piperidino- C2H&O- · · H-
I 

2-0-C8H4- CH30-. 1 · CsHa- 1-pyrrolidinyl- . H- -... ,..... 
4-HO-C8H4- 3-CHaO-CGH,- morpholino- H- CH a a-;.. "' $"' 

.HO-CH.-:- C6Hi;-CH.- C2H110- CaH50-
·~ 

morpholino- \to> 

2-CaH1a-CaH1- H- 1-piperazinyl- H- CHaO· 

3-F-C8Hr- H- morpholino- CHaO- C5H110 

4-F-CaH~- H- 2J6-dimethylmorpholino- CHaO- C2H 60-
. -~·:-: 

4-F-C0H, 4:-F-CaHr- · 1-pyrrolidinyl- CHaO- H-. 

3-C8H18-C8H4- H- 1-pyrrolidinyl- C6H110- C1H110-.•. ·-· ...... ,. ' 

4-CaH1a-CoH,- 4--CeH1a-CsH,- 1-pyrrolidinyl- H- CaHaO-· . 

~ 
; .-\· 
-~~)> 

~v: 
. ~k 
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ExAMPLE 27 

2-( 4-.Metbyl-l-piperazinyl)-4-Amino-6, 7-Dimethoxyquinazoline · · 
To 5 grams of 2-chloro-4-amino-6,7-dimethoxyquinazoline prepared as in Example 

I, are added 20 grams of a 25;% solution of 4-mcthylpiperazine in ethanol. The 
mixture is heated at 160°C. for 16 hours· in a pressure bottle. The solvent is then 
~vaporated and the residue is recrysta11ized from methanol/water. 

. . ExAMPLE 28 
· 2-Morpholino-4-(N,N-Dibenzylamino )-6,7-Diamyloxyquinazoli..,e 

To 30 grams 2,4-dichloro-6,7-diamyloxyquinazoline prepared as in Example 7 
· are added 100 ml. of a 10% solution of dibenzylamine in tetrahydrofuran at room 

temperature. The mixture is stirred for 48 hours. The resulting precipitate is .filtered 
and recrystallized from methanol. To 5 grams of the product are· added 50 ml. of a 
25!%' solution of morpholine in ethan;'>l. The mixture is heated at 160°C. for 16 hours 
in a sealed pressure bottle. The solvent is evaporated and the product is recrystallized 

_from methanolf water. . 
. ExAMPLE 29 

. 2-Substituted-4-amino-6,7-dimethoxyquinazolines are prepared as in Example 27~ 
The dihydrochloride salts are prepared according to the procedure of Example 24. 

ExAMPLE 30 

5 

10 

15 

2,4-Disubstituted-6,7-dimethoxyquinazolines where the 2-carbon atom is su:bsti- 20 
tuted with a heterocyclic nitrogen compound, are prepared as in Example 28. These 
compounds are listed in Table IV. 

ExAMPLB 31 
2,4-Disubstituted-6,7-diamyloxyquinazolines are prepared as in Example 28 from 

2,4-dichloro-6,7-diamyloxyquinazoline. The dihydrochloride salts are prCP.Qred as in 25 
Example 24. These compounds are listed in Table IV. 

ExAMPLE 32 
2,4-Disubstituted-6-metlioxy-7-amyloxyquinazolines are prepared from 2,4-di­

chloro-6-methoxy-7-amyloxyquinazoline according to the procedure of Example 28. 
Pharmaceutically-acceptable acid addition salts of these compounds are prepared 
according to the. procedure of Example 24, employing the appropriate add. These 
compounds are listed in Table IV. 

ExAMPLE 33 
2,4-Disuhstituted-6(7)methoxyquinazo1ines are prepared from 2,4-dichloro-6-

methoxyquinazoJine and 2,4-dichloro-7-methoxyquinazoline according to the procedme 
.of Example 28. Pharmaceutically.,acccptable acid addition salts of these. compounds 
are prepared according to the procedure of Example 24, employing the appropriate 
acid. The compounds are listed in Table IV. Table IV illustrates compounds of the 
~present invention including compounds prepared- in the foregoing ExamP.les. 
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TABLE IV 

Mi 
fsw'Rlr 

Ra R, z 
H- CaH11 4-alkyl-1-piperazinyl-
H- H- 2,6-dipentylmorpholino-
CHa=CH-CH~ CHa=CH-CHa- 2,6-dimethylmorpholino-
CH11=CH-(CH:Ja- H- 1-pyrrolidinyl-
C0Hr- CaH~ morpholino-
C11H11- H- 4-hydroxymcthyl-~-piperaZinyl-
HO-CH2- HO-CH8- piperidino-
HO-Cl:Is- H- 4-hydroxypentyl-1-piperazinyl 
HO-(CHJ11- HO-(CHa)~ morpholino-
HO-(CHJ11- H- 1-azacycloheptyl-
2-CH30-C8H,- 2-CH30-CeH.- 1-azacyclooctyl-
2-CH30-C8H.- H- 4-phenyl:-1-piperazinyl-
3-CHaO-.-CaHa- H- . 4-methyl-1-piperazinyl-
4-CH30-CaH,- · 4-CHaO-CoHa 4-pcntyl-l-pipcraziilyl-
4-CH30-CaH4- H- ' 3-,oxo-l-piperazinyl 
cdIJ6-cn"- Ca Ho- morpholino-

R6 

CH80-

CsHuO.;.. 

Cr;H110-

CsH110-

CliH110-

C4HuO-

C0H110-

CH30-

CH80-

CH30-

H-

H-

C2HsO- ... 

CaH60-
, 

CH30-

CH30-

Ra 

CH80 

C5H110-

CHaO-

CJI,O-

CaH10-

C4HoO-

c .. Heo-
H-

C2H110-

CaH70-

CuH10-

. C&HuO-

H-

H-
CH80-

C~H60-

I~ 
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4-CHaO-CaHc-

4-CHaO-CaHc­

CoH6-CH11-

-·'·~, .. ~ ... ··•·.~''"~ ., ........... , . ., .. ~Js· .... """':":""-""""=----~-----"' 

Ra 

4-CHaO-CoHr-

3-Br-CeHc-

2-CH90-C0Hr­

HO-CH2-

HO-CHa­

HO-CH2-

C0H6-

2-C0H18-C8Hr­

~oH1a-CaHc-

4-CoH1a-CoHc-

2-0-C0Hc-

2-Cl-CoH4 

3-0-CoH«-

4-Cl-C8Hr-

2-Br-CoHr-

3-Br-C0Hr-

4-Br-CoH«-

· 4-CHaO-CoHc 4-pentyl-1-piperazinyl- C2HGO- H-
H- ' .. 

3-oxo-1-piperazinyl • cHaO- CHaO- I• 

CoHr- morpholino- CH30- d:~-150-. 
• 
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Re 

CoH11-

CaH11-

Ho-(CHJ11-

C0H6-CHa­

CoHirCHa-· 

HO-C'.Ha 

C6Hr-

2-CaHur-CeHc­

H-

4-CaH1a-CJlr 

2-Cl-C8Hr­

H-

H-

~Cl-C8H« 

H-

H-

4-Br-CaHc-

TABLE IV-continued 

morpholino-

1-pyrrolidinyl­

piperidin0-

1-pyrrolidinyl­

cyclopropylamino 

cycloheptylamino 

cyclohexylamino 

morpholino-

z 

piperidino-

4-methyl-1-piperazinyl-

4-pentyl-1-piperazinyl-

4-phenyl-l-piperazinyl 

3-oxo-1-pipetazinyl-

4-acetyl-l-piperazinyl-

4-n-valeryl-l-piperazinyl-

4-benzoyl-l-piperazinyl-

2,6-4.imethylmorpholino-

Rs 

CHsO­

CHsO­

H­

H­

H-

CHaO­

CHaO­

CHaO­

H-

CH80-

C2H50-. 

H-

C2H110-

C11H110-

H 

CJI110-:­

CHaO.:-

Ro 

C5H110-

CH80-

CH80-

CHaO­

Csff70-

CH80-

CH80-

CH80-

CH80-

· - H-

C2HuO.:­

C8H00 

H-

C5H110-

C11H110.:-

H-

C5H110 

~ -v. 

~ 
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Ra . R, 

2-F-C0H,- 2-F-CoH,-

3-F-C8H4- ·H-

4-F-C0H,- 4-F-C0H,-

2-C(Fs)-CH11 H-

2-C11H1aO-CaHr- H-

3-CsH1aO-CeH,- H-

4-CoH1aO-CJI,- 4--CsH1aO-CoH,-

CoHG-cH.- CaH11-CH11 

CaHs-CHa- H-

C11Hr;-cHa-CH2- CaH5-CHz-CH2-

CuHs-CH11- H-

2-CH3-C6H,- 2---CH8-C8H4-

2---CH3-CaH,- H-

3-CHa-C6H4- ' H-

.i-.;.CH3-C8H,- 4-CH3-CsH,-

2,6-(CH3) 8-CsHa- H-

N 
tv 

' I 
TABLE IV-continued 

z Rs Ra 

2,6-dipentylmorpholino-: C&HnO- CHaO-

1-azacyloheptyl- C2HGO- CHaO-

1-azacylooctyl- C2H:;O- C5H011-

1-pyrrolidinyl- CHaO- CHaO--

piperidino CHaO-. H:-. 
4-methyl-l ~piperazinyl- CH30- ·ciJ30-

1-pyrrolidinyl- C2HsO- H-

I~ 4-pentyl-1-piperazinyl- CaH50- C2HsO-
I \ii morpholino- H- CH80-

4-n-valeryl-1-piperazinyl- H- CaH&O-

4-acetyl-1-piperazinyl- H- CsHuO-

3-oxo-1-piperazinyl- C5Hu0- C6H110-

4-benzoyl-1-piperazinyl- C5H110- H-

4-phenyl-1-piperazinyl- C5Hu0- CH30-

1-azacycloheptyl- CH a~ C11H110-

1-azacyclooctyl- CHaO- C2H110-
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ExAMPLE 34 
i-(N,N-Diethylamino)-4-Amino-6,7-Dimethoxyquinazoline . 

. To S grams of 2-chloro-4-amino-6,7-dimethoxyquinazoline are added SO ml. of 
a 25% solution of diethylamine in ethanol: The mixture is heated ~or 16 hours ~t 
160°C. in a pressure bottle. Tl1c solvent 1s evaporated and the residue (6.9 g.) 1s 
crystallized from methanol/water ta yield 3.3 grams of product melting at 179-
1so0 c. 
Anal. Calcd. for CaHz0N~02: · C, 60.85; H, 7.30; N, 20.28. 

• Found: C, 61.07; N, 20.31. H, 7.17; 

ExAMPLB 3S 
: ; ... ~ ... ;. . . 2-(N,N-Diethylamino )-4-Amino-6, 7-Dimethoxyquinazoline 

· Dihydrochloride 
. The dihydrochloride is prepared by dissolving the base in hot ethanol and adding 

ethanolic hydrochloric acid solution to precipitate the salt. M.P. 259-260°C. 

ExAMPLE 36 
· 2-(N,N-Diallylamino)-4-Amino-6,1-Dimethoxyquinazoline 

The compow1d is prepared by the procedure of Example 34, using diallylamine 
in ethanol rather than diethylamine. The product melts 177-179°C. The dihydro-
chloride salt, prepared as in Example 36, melts 227-229°C. 

Ex.AMPLE 37 
2-Amino-4-(N,N-Dimethylamino )-6, 7-Dimethoxyquinazoline 

To 80 grams of a 10% ·;olution of dimethylamine in tetrahydrofuran at room 
temperature are added 30 grams 2,4-dichloro-6,7-di.methyquinazoline .. The mixture 
is Stirred for 48 hours. The resulting precipitate is .filtered off and recrystallized from 
methanQl. To 5 grams of the product are added 100 ml. of ethanolic ammonia. This 
mixture is heated at 160°C. for 16 hours in a sealed pressure bottle. The solvent is 
evaporated and the residue is recrystallized from methanol/water. 

ExAMPLE 38 
· 2-Amino-4-(N,N-Diamylamino )-6,7-Diamyloxyquinazoiine 

To 30 grams of 2,4-dichloro-6,7-diamyloxyquinazoline, prepared as in Example 7, 
are added 80 grams of a 10% solution of diamylamine in -tetrahydrofuran. The 
mixture is stirred for 48 hours. The precipitate which forms is filtered ofi and recrystal-
lized from methanol. To 5 grams of the product are added -100 ml. etbanolic ammonia. 
This mixture is heated at 160°C~ for 16 hours in a sealed pressure bottle. The solvent 
i~ evaporated and th'! residue is recrystallized froni methanol/water. 

ExAMPLE 39 . 
2,4-Di(N,N-Dim.ethylamino)-6,7-Dim.ethoxyquinazoline 

To 80 grams of a 10% solution of dimethylamine in tetrahydrofuran at room 
temperature 2re added 30 grams 2,4-dichloro-6,7-dimethoxyquinazoline. The mixture 
is stirred 48 hours. The resulting precipitate is .filtered off and recrystallized from 
methanol. To 5 grams of the product are added 20 granl$ of a 10% solution of 
dimethylamine in ethanol. The mixture is heated in a sealed pressure 'bottle at 16()°C. 
for 16 hours. The solvent is evaporated and the residue is recrystallized from methanol/ 
water. The product melts at 121-122°C. The hydrochloride melts at 243°C. 

Anal. Calcd. for CuH2.,02N2 HO: 
C:. 53.76; H, 6.76; N, 17.91; Cl, 11.33. Fotmd: 
C, 53.42; H, 6.71; N, 17.84; Cl, l.1.16. 

ExAMPLB 40 
2,4-Di(N,N-Diamylamino)-6,7-Dimethoxyquinazoline 

This compound is prepared from diarylamine according to the procedure of 
Example 39. 

ExAMPLE 41 
2,4-Di(N,N-Dimethylamino),.6,(7)-Metho.xyquinazolines · 

These compounds are prepared from 2,4-dichloro-6-methoxyquinazo!ine (Example 
11) and 2,4-dichloro-7-methoxyquinazoline (Example 12) according to the procedure 
of Example 39. . 
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ExAMPLB 42 
· 2-Methylamino-4-Amino-6,7-Dimethoxyquinazoline 

This compound is prepared by the procedure of Example 34 by reacting 2-dtlor(}o 
4-amino-6,7-dimethoxyquinazoline with an ethanolic solution of methylamine. 

ExAMPLB 43 
2-Amylamino-4-Arnino-6, 7-Dimethoxyquinazoline 

This comp<>und is prepared by the procedure of Example 34 by reacting 2-cllloro-
4-amino-6,7-dimethoxyquinazoline with an ethanolic solution of amylam.ine. · 

.ExAMPLB 44 
2-N-Ethylanilino-4-Amino'.'"6,7-Dimethoxyquinazoline 

This compound is prepared by the procedure of Example 34 by reacting 2-chloro-
4-amino-6, 7-dimethoxyquinawiine with N-ethy !aniline. 

ExAMPLB 45 
2-N-Methyli,,uzylamino-4-Amino-6,7-Dimethoxyquinazoline 

This compound is prepared by the procedure of Example 34 by reacting 2-chlorc>-
4-.amino-6,7-dimethoxyquinazoline with N-methylbutylamine. 

ExAMPLB 46 •1 

2-Amino-4-N ··Methylbutylan1i110-6, 7-Dimethoxyquinazoline 
This compound is prepared by the procedure of Example 37 by reacting N-methyl­

butylamfoe with 2,4-dichloro-6,7-dimethoxyquinazoHne, followed by reaction with 
ethanolic ammonia. · 

Ex:AMPLE 47 
The biological activity of the compounds of this invention, particularly in regard 

to their effectiveness in reducing blood pressure in hypertensive subjects, is illustrated 
by the following tests on renal hypertensive dogs. The compounds were administered 
orally in capsule form. The effective d~se level was that which lowered the blood 
pressure from 180/100 to 160/100 mm. Hg, The activity of the compounds is shown 
in Table XVIIl. 
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Hyptotensive Activity 

Compound 

2-methylamino-4-amino-6, 7-dimethoxyquinazoline 

2-ethylamino-4-amino-6,7-dim.ethoxyquinazolone 

2-n-propylamino-4-amino-6,7-dimethoxyquinazoline 

2-n-butylamino-4-amino-6, 7-dimethoxyquinazoline 

2-isopropylamino-4-amino-6,7-dimethoxyquinazoline 

2-diethylamino-4-amino-6, 7-dimethoxyquinazoline 

2-[M-methyi-@-hydroxyethyl)amino]-4-amino-
. 6,7-dimethoxyquinazoline· 

2-diallylamino-4-amino-6,7-dimethoxyquinazoline 

. · 2-( 4-methyl-i-piperazinyl)-4-amino-6, 7-dimethoxy­
quinazoline 

2-~,~,~-trifluoroethylamino-4-amino-6, 7-dimethoxy-. · 
quinazoline 

2-( 4-n-propyl-l-piperazinyl)-4-amino-6, 7-dimethoxy­
quinazoline 

2-diethanolamiuo-4-amino-6, 7-dimethoxyquinazoline 

2-dimethylamino-4-metbylamino-6,7-dimethoxy­
quinazoline 

2,4-di( diethylamino )-6, 7-climethoxyquinazoline 

2,4-di(N,N-dimethylamino )-6, 7-dimethoxyquinazoline 

ExAMPLE 48 
Capsules 

A blend is·prepared containing the foilowing ingredients: 

Calcium carbonate U.S.P. 
Dicalcium. phosphate 
Magnesiu:m trisilicate U.S.P. 
Lactone U.S.P. 
Potato Starch 
Magnesiwn stearate 

Minimum 
Effective Concentration 

mg./kg. 

.. • . .; 

17.6 
18.8 
5.2 
5.2 
5.2 
1.15 

2.50 

2.50 

2.50 

2.50 

1.25 

1.25 

10 

10 

2.50 

2.50 

2.5 

10 

2.50 

10 

10 

To this blend is added sufficient 2-(4-propyl-1-piperazinyl) 4-amino-6,7-dimethoxy­
quinazoline to provide capsules containing 20, 100 and 250 mg. of active ingredient. 

E'x:AMPLE 49 
Injectable Preparation 

One thousand grams of 2-methylamino-4-amino-6,7-dimethoxyquinazoline are 
intimately mixed and ground with 2500 grams of sodium ascorbate. The ground dry 
mixture is filled into vials, sterilized with ethylene oxide and the vials steriiely 
stoppered. For intravenous administration sufficient water is added to the vials to form 
a solution containing 10 mg. of active ingredient per milliliter. 

. ·:. ~·: ._.;.--

5 

10 

15 

·-:,. . 



.. ... _ ....... 

.' ... •. ·.: •. ' =···-: 

~ .. 
'···.: .. -; .. ··. ,· 

. ':. -~ ... '; ' 

· .. : 

.. , 
l 

·.~ 

'·i 

26 

10 

15 

20 

1,156,973 

ExAMPLB 50 
Suspension . . 

A suspension of 2-(N,N-diallylamino)-4-aniino-6,7-dimethoxyquinazolinc is pre­
pared with the following composition: 

·. ~··. ·. 
·Effective ingredient 

70% aqueous sorbitol 

Glycerine U.S.P. 

Gum acacia (10% solution) 

Polyvinyl pyrrolidone 

Water,, d!stilled to make 1 liter 

31.42 g. 

714.29 g. 

185.35 g. 

100.00 ml. 

0.5 g • 

To this suspension, varioas sweetening and flavoring agents may be added by 
choice. The suspension contains approximately 25 mg. of hypotensive agent per milli-
liter. · 

ExA.MPLE 51 
Solution 

A solution of 2-dimethylamino-4-methylamino-6,7-dimethoxyquinazoline 
pared with the following composition. 

Effective ingredient 

Magnesi\Ull _chloride hexahydrate 

Monoethanolamine 

Propylene . glycol 

Water 

30.22 g. 

12.36 g. 

8.85 ml. 

. 376 

94 

g. 

ml. 

is pre-

The solution has a concentration of 50 mg.fml. and is suitable for P.arenteral and 
especially for intramuscular administration. · 

. ExAMPLB 52 . 
The methods employed for the preparation of the compounds of the previous 

exa~pies are also used to prepare ~mpounds having substituents other than alkoxy on 
positions 6 and 7 of the qumazoline nucleus. The.se compounds are prepared from 
substituted aromatic compounds such as those in Table XIX, followed by chlorination 
as described in Examples 5, . 6, 7 and 8. The substituted aromatic compounds and 
resulting chlorinated compounds are as follows: 

./' 
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TABLE XIX 
is pre- i . Substituted 2,4-Dichloroquinazolines 

t- Starting Compound Substitute~ts 
~-

t 4,5-dimethylanthranilamide 6, 7-dimethyl-

y ~ ........ 5~pentylanthranilic. acid 6-pentyl 

t methyl 4,.isopropylanthranilate 7-isopropyl-

t:. \. ., ......... 

f 5-merhylanthranilic acid· 6-methyl- I 

~ 
I 

-3-amino-o-tolunitrile 7-methyl- I 

.. . 2-aminopiperonylic acid 6,7-methyknedioxy-.. 
~ 

:led by ~ 2-amino-4,5-ethylenedioxybenzoic acid 6, 7-ethylenedioxy-
I 

~ milli- ~~ • 
·1 t . 2.;naphtbylamine-3-carboxylic acid 6,7-benzo-

10 r 4,5-dimethylanthranilic acid 6, 7-dim.ethyl l 

f, I 
is pre- i I ( 

A specific example of using one ·of these substituted 2,4-dichloroquinazolines is 
f 

i. I 
r as fo11ows: · I r .. y: ii 

·j ,. 
'I f' .~ r • 

~:-
.. 

5 2-Dimethylamino-4-Amino'.'"6,7-BenzOquinazoline 5 ,i 
:·. I 

To 8 grams of 2,4-dichlor~6,7-benzoquinazoline, prepared according to the pro-
i 
'j 

cedure of RH. S. Curd, et al in the Journal of tlze Chemical Society (London), 1948, ll . p.1761, are added 100 ml. of a 25% solution of anhydroUs ammonia in tetrahydro- · 
ral and furan. The reaction mixture is stirrc;d for 44 hours. The precipitate is filtered off and 'I 

15 10 recrystallized from methanol. To the product are added 100 ml. of a 25.% solution of 10 fl 
'.I 

dimethylamine in ethanol. The mixture is heated in a sealed pressure bottle for 16 I hours at 160°C .. The solvent is evaporated and the product is recrystallized from 
revious l methanolfwater. · 
:olroon · Ex.AMPLE 53 · . · 
i · m i IS 4-( 4-Amino-6, 7-dimethoxyquinazoline-2-yl)-Piperazine-l-Carboxylic IS-
ination 20 I · · · . Acid Isobutyl Ester · 
:ls and Preparation ·of Isobutyl 1'."Piperazinecarboxylate: , 

' To 11 .. 6 grams of anhydrous piperazine in 127 ml. ethanol and 16 ml. water are t added with stirring over a 30 minute period, 22.6 grams 48% aqueous hydrobromic l 
l 20 add. The temperature rises to 60°C. durir1g the addition. Isobutyl chloroformate 20 t· (8.75 grams) is then added over another 30 minute period and the resulting solution I l fa refluxed for 1.5 hours and .chilled. The piperazine dihydrobromide which crystallizes t 

is filtered off and the solution is concentrated to. an oil in vacuo. The oil is taken up 
in water, neutralized with dilute aqueous sodium hydroxide and extracted with several 

25 portions of methylene chloride. The combined extracts. are dried with sodium su!fate 25 
and the methylene chloride is evaporated to yield 9.9 grams of an oil which is distilled 
in vacuo, b.p. 87-90°C.f0.3 mm H;g pressure. The yield of colorless product is 7.17 I 

I grams or 6Q.% of theory. I 

30 
This same procedure is used to prepare 1'."(2-furoyl)-piperazine, 1-allylpiperazine, l 1 - (2 - methylallyl) - piperazine, 1 - crotonyl • piperazine, propyl - l _ piperazine- 30 

~ carboxylate, ally! - 1 - piperazinecarboxylate, and n - pentyl - l _ piperazine- I 

t 
carboxylatc. J 

...... . - ! ,, . l 
-~~ · l 

' I 
. i 

··1." < ,~;; •.'~\,_.·. :(,::~~'·'. .... ',~fr'~~~::?::/•·C~ ;~~·i:~ 
. . 

. ·. ~:-. .. .. . . .~ '.·· .. ·. . . . .- _.., ·.. . . ' ... '"··. ""q.·· 
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Preparation ofQuinazoline Deri'DOtive of Isobutyl 1-Piperazine- Ii I 
carboxyfate: · :' !.i A mixture of 7.17 grams of 2-chloro-4-amino-6,7-dimethoxyquinazoline and 

11.7 grams of isobutyl 1-piperazinecarboxylate in 80 ml. of ethanol iS heated in a - · 
pressure bomb at 140°C. for 4 hours. The reaction mixture is cooled and the solvent 5 · .• I 
evaporated. The resulting residue. is trirurated with 300 ml. water. The insoluble ,. i 
material is filtered from the water and dissolved in SO ml. methanol. The. methanol I 
is displaced with SO ml. of ethyl acetate and the product is precipitated and collected · L f! 
by filtration. The product is dissolved in warm ethanol-IN hydrochloric acid and 
chilled. Tne crystals .of the resulting hydrOchloride arc filtered from the solvent and 10 f ' 
dried to yield 8.1 grams of product (62% of theory) melting at 277-278°C. t' j 

Anal. Calcd. for C1eli270 4N 6 HO 1/2 H 20: 

C, 52.47; H, 6.72; N, 16.12; a, 8.15 • 

Found: C, 52.69; H; 6.86; N, 16.23; Cl, 7.86. 

EXAMPLE S4 
2-( 4-Allyl-l-piperazinyl)-4-Amino-6, 7-Dimethoxyquinazoline 

To 18.9 grams of 2-chlol'o-4-amino-6,7-dimethoxyquinazoline in 280 ml. of 
isoamyl alcohol are added 19.9 grams of 1-allylpiperazine prei.1ared as in Example S3. 
The mixture is re.fluxed for 20 hours, and cooled. The 1-allylpiperazine hydrochloride 
formed is extracted with water and the organic layer is concentrated in vacuo to an 
oil which crystallizes when triturated with hexane. The solids are ·collected by filtration 
and dried to give 20.4 grams of product, m.p .. 198..,.-201°C. . 

The hydrochloride salt is prepared by redissolving the product in ethanol/IN 
hydrochloric acid and chilling. The resulting crystals, when dried melt at 2~2-283°C. 

. ExAMPLE SS 
2-(4-Benzylpiperidino)-4-Amino-6,7 ~Dimethoxyquinazoline . 

To 7.17 grams of 2-chloro4-amino-6,7-dimethoxyquinazoline hi ethanolare added 
10.S grams 4-benzylpiperidine. The mixture is heated in a pressure bottle for 4 hours 
at 140°C. The mixture is cooled, the solvent is evaporated and the residue is 
fedissolved in methanol-chloroform (1 : 1 ). This solvent is displaced with ethyl acetate 
c.ausing crystallization of product. The crystal:, collected weigh 6.8 grams, m.p. 
260-262°C. 

Anal. Calcd. for C2Jl260~4 HCI: C, 63.68; ·H, 6.56_; N, 13.50; 

Cl,, 8.55. 

Found: C, 63.76; H,, 6.58; N, 13.72; 

Cl, 8.43 

ExAMPLE S6 
4-( 4-Amino-6, 7-dimethoxyquinazoline-2-yl)-Piperazine-1-Carboxylic Acid 

Ethyl Ester Hydrochloride 
This compound is prepared from ethyl 1-piperazine-carboxylate and 2-chloro-4-

. amino-6,7-dimethoxy quinazoline according to the procedure of Example 53. 

Anal. Calcd. for C17H 230 4N 5 HCI 1/2 H20: 

C, 50.19; H, 6.19; N, 17.22; Cl, 8.71 

Found: C, 49. 78; H, 6.15; N', 17.11; a, 8. 70 

M.p. 277-278 "C. 
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ExAMPLE 51 
4-( 4-Amino-6, 7-dimetboxyquinazoline-2-yl)-Piperazine-1-Carboxylic Acid 

. Allyl Ester Hydrochloride 
This ct>mpound is prepared from allyl 1-piperazine-carboxylate and 2-cllloro-4-

amino-6,7-dimethoxyquinazoline according to the procedure of Example 53. The 
hydrochloride melts at 260-262°C. · 

F.xAMPLE 58 
2-( 4-(p-Hydroxyethyl)-piperidino ]-4-Amno-6,7-Dimethoxyquinazoline 

Hydrochloride 
. · This compound is prepared according to the procedure of Example 27 from 

2-cbloro-4-amino-6, 7-dimethoxyquinazoline and 1-P-hydroxyethylpiperidine. The 
hydrochloride salt is prepared according to the procedure of Example 24. The com-
pound melts at 239-240°G. ' 

Anat Calcd. for C17H240 3N4 HCl 1/2 H20: 

C, 54.04; H, 6.93; N, 14.83; Cl, 9.38. 

Found: C, 54.36; H, 7. ll; N, 14.95; Cl, 9.22; 

5 

10 

ExAMPLE 59 15 
2-( 4"".n-Propylpiperidino )-4-Amino-6, 7-Dimethoxyquinazoline Hydrochloride 
This compound is prepared from 2-chloro-4-amino-6,7-dimethoxyquinazoline and 

4-n-propylpiperidine according to the procedures of Examples 27 and 24. The free 
base melts at 150-151°C. The hydrocltloride melts at 246-247°C. 

Anal. C.Slcd. for C18H260 2N4 : C, 65.43; H, 7 .92; N, 16.95. 

. Found: C,65.23;H,7.90;N,16.84. 

Anal. Calcd. for C18H 280 2N 4 HCl 1/2 H 20: 

C, 57 .51; H, 7 .51; N, 14.91; 

Cl, 9.43. 

Found: 
Cl, 9.70 . 

C, 57.70; H, 7.59; N, 14.94; 

.. 
F.XAMPLB 60 

2-( 4-n-Hep tanoyl-l-piperazinyl)-4-Amino-6,"/-DimethoxyquinazoJine 
. Hydrochloride 

This compound is prepared from 2--chloro-4-amino-6,7-dimethoxyquinazoline and 
1-n-heptanoylpiperazine according to the procedures of Examples 27 and 24. The 25 

product melts at 155-162°C. 

Anal. Calcd. for C 21H 310 3N 5 HCI 1/2 H 20: 

. C, 56.44; H, .7 .44;-N; 15.67; Cl, 7 .93. 

Found: C, 56.31; H, 7 .62; N, 15.34; Cl, 7 .34. 
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ExAMPLB 61 
The 2,4-disubstituted-6,7-benzoquinazolines of the formulae: 

are prepared from 2,4-dichloro-6,7-benzoquinazoline, as described in Example 52, and 
by the procedures- of Examples 20, 27 and 28. These compounds are li!ted in Table 
xx . 

TABLE XX 

R1 or R3 R2 or R4 z 
ff:.- H- piperidino 

H- H- morpholino 

H- H- 4-methyl-1-piperidinc 

H- H- 4-pentyl-1-piperidino 

CH2=CH-CHa- H- 3-oxo-piperazinyl 
.. :· 

CH2=CH-CHa- H- 4-acetyl-1-piperazinyl 

CH2=CH-CH:r- H- 4-benzoyl-1-piperazinyl 

CH8=CH~2- H- 4-carbamoyl-1-piperazinyl 

C6Hi;- C8H11 4-ethylcarbamoyl-1 -:-piperazinyl-

C6Hr C8H11 4-methylcarbamoyl-1-piperazinyl-

C8Hi;- C8Hi;- 4-diethylcarbamoyl-1-piperazinyl~ 

C8Hi;- CJI..- 4-n-propylcarbamoyl-1-
piperazinyl-

C8H11 CJI.,-CH:r 4-dimethylcarbainoyl-1-
piperazinyl-

C8H6-CH2- H- 2-hydroxypiperidino 

··c,H,,CH11- C8H,,CH2- 4-hydroxypiperidino 

HO-CH2- H- 2-methoxypiperidino 

4--Cl-CaH,- H- 2-butoxypiperidi..-io 

4-Cl--CaH,- H- 4-butoxypiperidino 

3-Br-C8Hr- C11Hi;- 2-methylpiperidino 

2-0H--C6H,- H- 4-methylpiperidino 

2-0H-C6:!,- H- cyclopropylamino 

CaHo- CaH&-- cyclobutylamino 

I . ·-·~~-.w·....,.--,- ··- . ._. ........... _ .. .., ·--· ...... - ~- .... - ·-··~ .. . . . ~ .... . 
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TABLE XX-continued @ 

R1 or R3 R2 or R, z 
CH2=CH-CH2- CH2=CH-CH2 · cyc~oheptylamino 

HO-CH2- HO-CH2- 2-hexylpiperidino 

HO-(CHs)ir H- 2"'-benzylpiperidino 

2-:-CH30-C6H 4- H- 2-hydroxymethylpiperidino 

3-CH30-C6H 4- H- 4-hydroxymethylpiperidino 

2-C(F)3-CH2- H- 4-acetyl-1-piperazinyl 

2-C(F)a-CH2- H- 4-caproyl-1-piperazinyl 

2-CeH13-CJI.i- H- 4-(2-f uroyl)-l-piperazinyl 

.3-F.,-CsH,- H- 4-(3-tbenoyl)-l-
piperizinyl-

4--F-C6H,- . H- 4-(2-methylphenyl)-1-
. piperazinyl 

C6Hs- C6H 6- 4-(2-trifluoromethylbenzoyl)-
1-piperazinyl 

Ex.AMPLE 62 
The 2,4-disubstituted 6(7)-metboxyquinazolines of the formulae: 

w.'R1 :cxz M;,Y'~ R . N 
. z 

R3 

are prepared by the procedures of Example 20. These compounds are listed in s 
Table xxr. 
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TABLE XXI 

R1 or Ra R11 or R, R" R, z 
H- H- H-- CH30- 2-hydroxypiperidino 

H- H- H- CHaO- 4-hydroxypiperidino · 

H- H- H- CH30- 2-methyoxypiperidino 

CH8=CH-CHa- H- H- CH30- 4-methyoxypiperidino 

CH8=CH-cH11- H- C11H60 CH30- 2-butoxypipcridino 

CH1=CH-CH11...:... C~G CHaO CH:iO- cyclopropylamino . 
CaHli- H- C2H110- CHsO- 4-butoxypiperidino !""" -VI 

°' CoH6- CoHG- CH30- H- 2-mcthylpiperidino \o 
.....i w 

CuH6-CH:r C0H6-- CHaO- H- 4-methylpiperidino 

CoH6-CH:ir- CH2=CH--CH1 CH30- H~ 2-hexylpiperidino 

CH2=CH-CHa- H- -CH30- CH30- 2-benzylpiperidino 

C8Hi;-CH2- H- CH30- CHaO--- 4-benzylpiperidino 

C8H11--CHa- 'CaH6-CHr CHaO- CH20- 2-hydroxymcthylpiperidino 

C,,H5- C1H11- CH80- · H- 4-hydroxymethylpiperidino 

I ~ Z.-CJ·-C11H, H- CHaO- CHaO- 4-(6-hydroxyhexyl)-piperidino 

3-Cl--C8H,- H- CHaO-- . CH30-- 4-( 4-hydroxyhe.xyl)-piperidin.o 
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3-Cl--C,H,- H_. CHsO- · · · CH:P- 4-( 4-hydroxyh~l)-piperidino 
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R1 or R8 Re or R4 

2,~l11C8H8- H-

3-HO-C8H,- H-·· 

4-HO-C0H4- H-

HO-CH11- H-

HO-CH2- HO-CH1 

2-CH3---CJ-I.,- H-

3-CH3-C0H,- H-

4-CHa---CoH4- H-. 
C0H 11-CH,.- CeHs-CHa-

C0H 11-CH11- CsHr,-cH:.i-

C0H 11- CoHo-

C0H 11- CaH11-

CH8=CH-CH:r CH a-

C0H 11-CHr- H-

CaHi;-CH2- H-

2-CH3-C0H;c- H-
•· 

·.· '~ 
,i'-~ii;; ·~. . . 

.... ... . ...... --
TABLE XXI-continu.ed 

Rs · .. Ro 

CH30- C~sO-

CH30- H-

CHao--. H-

CHao--. H-· 

CHaO- H-

CH30- CH80-

CHaO- CH30-

CHaO- CH30-

CH30- H~ 

CH30- H-

H- .CH80-

H- CH30-

CHaO- CH30-

CH30- CHaO--

. CH30- CH30-

CHaO- CH30-

" ) . 
"\ 

. ' 

z 
4-acetyl·l-piperazinyl 

4-caproyl-l-piperazinyl 

4-Jleptanoyl-1-pipcrazinyl 

4-(2-furoyl)-1-piperazinyl) · 

4-(3-furoyl)-1-piperazinyl 

4-(2-thenoyl)-l-piperazinyl · .. ' : . ! ~ 

4-(3-thenoyl)-1 .. piperazinyl 

4-(2-methylallyl)-1-piperazinyl 

4-(2-methoxyphenyl)-1-piperazinyl · · 

4-(3-mcthoxyphenyl)-1-piperazinyl · 

4-( 4-methoxyphenyl)-1-piperazinyl 

4-(2-trifluoromethylphenyl)-l-pipetazi.."lyl 

4-crotonyl-1-piperazinyl 

4-(3.:.trifluoromethylplienyl)-1-piperazinyl 

4-( 4-trifluoromethylphenyl-1-piperazinyl 

4-(2-mcthylphenyl)-l-piperazinyl 
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R1 or R3 

3-CHa-CaHt-

4-CH3-C8Ht-

CeHr.-

CoH6-

C11H11-

C,H11-

C8H6-

CeH&-

CH11=CH-CH2 

CH2 =-..:;CH-CHr-

CH2=CH-CHs-

· CeHa·-

C11Hs-

C8H6-CHs-

C6H6-CH2-

C0H1,-CH2-

C11H11-

CgH6-. 

H-

H-

H-

H-
H- ... 

H.:.... 

C8H6....;. 

'{; 
1' 

Ra or Rt 

CaHs- · 

H-

H-

H-

H-

H-

H-

C8H 11.:....CHs-

H-

H-

CoH6.....; ---
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TABLE XXI-continued 

R11 Ra 

CHaO- CHaO-

CHaO- CH3~ 

CHaO- CHaO-

CH30- CH30-

CeH60- CH80-

C2H60- CHaO-

C2H60- · CHaO-

CH30- H-

CHaO- H-

CHsO- H-

CH30-· H-

CHaO- CH80-

CHsO- CHaO--

CH30- .CH3Q-

CHaO- CHaO-

CH30~ CH80-

CH30- CH30-

CHaO- CHao....:.. 

... 
z 

.. 
4-(3-methylphenyl)-l-piperazinyl 

4-( 4-methylphenyl)-1-piperazinyl 

4-(2-methylbenzoyl)-l-piperazinyl 

4-{~-mcthylbenzoyl)-1-piperazinyl 

4-(4-methylbenzoyl)-I-piperazinyl 

4-(2-trifluoromethylbenzcyl)-I-piperazinyl 

4-(3-trifluoromethylbenzoyl)-1-piperazinyl 

4-{ 4-trifluoromcthylbenzoyl)-1-piperazinyl 

4-(2-methoxybenzoyl)-l-piperazinyl 

4-(3-methoxybenzoyl)-l-piperazinyl 

4-( 4-methoxybenzoyl)-1-piperazinyl 

4-carbamoyl-1-piperazinyl 

4-methylcarbamoyl-1-pipernzinyl 

4-ethylcarbamoyl-1-piperazinyl 

4-n-propylcarbamoyl-1-piperazinyl 

4-diethylcarbamoyl-1-piperazinyl 

4-di-n-propylcarbamoyl-i-piperazinyl 

4-dimethylpropylcarbamoyl-1-piperazinyl --
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ExAMPLB 63 
·The biological activity of the compotmds of this invention was tested according 

to the procedure of Example 47. The activity of the compounds is given in Table 
XVIII of Example 47 and Table XXII. 

.. 

. . .··!.". 4 :•. 

·-. .· 

TABLE XXII 
Hypotensive Activity 

·' : ;·. -.. ; ~. "; 

R 

.. CHa 
I 

CH2=C-CH~ 

0 

Minimum Effective 
. Concentration 

mg./kg. 

1.25 

0.075 

"... . II 

... 
It· 

CH8=CH-CH1-0-C-

O 
II 

CH.-CH-CH~O---C-
. I . . . 

CH3 . 
... ·-· .. 

. CK~~o 
OliJ~ 
. . NKz 

2-( 4-hydroxy-1-piperidino )-4-amino-6, 7-
dimethoxyquinazoline 

1.25 

0.075 

.· .. : 

Minimum Effective 
Concentration 

mg./kg. 

l.25 

EXAMPLE 64 
2-Diethylamino-4-Ciloro-6,7-DimethoxyquinazoliLC 

A mixture of 10 grams 2-diethylamino-6,7-dimethoxy-4(3H)-quinazolone hyd:r:o­
chloride in 50 ml. of phosphorous oxychloride is refluxed for 2 hours. Tne liquids are 
evaporated to give a crystalline residue of· 2-diethylamino-1-chloro-6,7-dimethoxy­
quinazoline hydrochloride, m.p. 175-184°C. The product is dissolved in dilute sodillin 
hydrogen carbonate aqueous solution and is extracted several times with chloroform. 
The cornbined chloroform extracts are dried with sodium slilfate and the solvent is 
evaporated to yield 7.6 grams (82% of theory) of product, m.p. 129-131°C. 

l5 

10 

1 

l 

1 
I 

l 
l 

I 
i 
i 

I 
l 
I 
I 
l 
I 
l 

! 
I 
I 

I 

I 
I 
I 
I 
I 

! 
;I .. 

l 
1

.:-:r::~~~~~ff.ll!lk¥¥1¥~:'.'ffe'!:~?.k".1"'··.:oiei.•,·+¥:~''i'!H?t\~1~;-,'~~"1~T":!·"·t ... §l!r.r,7~-·~:··-"'-.... - ~.,..;,--.,~~~!"~. 
. . . . . . . •' . . ';i ~~ . .· 

... ·· . : .. ~ }1.::.fh~C:.~· f : .. : ... ·.:· >::::·:,~~ti~~:'.ij~~{t· ·. · .. , .. ' :'.''=~·.:.·: ?}:~'.~~: · .-'i · ':"':{(}°?~;:tf :~\. .··.. :·· : .·: ·:. · · ···. · ... ·. .. ~.:. \ ;:,i 

·.-·:·. ·: ··.-._::·.-· 
·.·•·· .. :.'·:· .. _., .... ·:.- ...... .. ·. ,'·.'. 

. · ..... . .:·',,. · ... · 



:.1· 
··' ··. 
· .. ' 

·.-·: . ~· 
. : ~ 
~ _: _. 

•• - • ,• :·~-. • •• ~· .!'_ 

· .. ··.:·· 

... · ·1· . '· ~. .. ,:~· 

.. ·. :· 

. ' ·~ ·;] .. 

' .... '··;~ . . ·. -~l 

:.-.. ... 
' -

... ,. 

. 
... ·· 

. ·.l 
i 
j 

·.·f. 
,.·-! 

. ·.:,1 

.. 

5 

10 

15 

20 

25 
. ' 

30 

35 

40· 

45 

36 1,156,973 

~·zQ 
~ 

·•Anal. Cald. for C14H180 2N8 0: C, 56.86; H, 6.13; N, 14.21 • 

Found: . C, 56.81; H, 6.08; N, 13.97. 

ExAMPLE 65 
2-Diethylamino-4-Amino-6,7-Dimethoxyquinazoline 

The product of Example 64 is dissolved in 100 ml. tetrahydrofuran and a 
solution of anhydrous ammonia in tetrahydrofuran is added. The mixture is stirred at 
room temperature for 24 hours and the resulting precipitate is "COllected. The product 
is recrystallized from isopropyl alcohol. The dried product melts at 179-180°C. . 

ExAMPLE 66 
2-( 4-Allyl-l-piperazinyl)-4-Amino-6, 7-Dimethoxyquinazoline 

To 10 grams of 6,7-dimethoxy-(lH, 3H)-quinazolinedione in 200 ml. pyridir.-:: 
are added 30 grams phosphorous pentasulfide and the mixture is refluxed with con­
tinuous stirring for 5 hours. The solvent is removed under reduced presmre and the 
residue is decomposed with hot water. The solid material is filtered from the mixtur~. 
The. product is 6,7-dimethoxy-(1H,3H)-quinazolinedithione. 

To 0.1 mole of 6,7-dimethoxy-(1H,3H)-quinazolinedithione in 220 ml. lN 
potassium hydroxide solution and 100 ml; methanol, is added slowly with stirring, 
0.22 mole of methyl iodide. The mixture is heated on a ·steam bath for 2 hours, cooled, 
and the resulting precipitate is filtered from the mixture. The product is 2,4-di-methyl-

. mercapto-6, 7-dimethoxyquinazoline. 
To O;l mole of 2,4-dimethylmercapto-6,7-dimcthoxyquinazoline in 200 m}. of 

tetrahydrofuran is added a solution of 0.1· lll.ole of anhydrous ammonia in tetrahydro­
furan. The mixture is stirred at room temperature for 18 hours and the precipitate 
which forms is collected and recrystallized from dim~thylformamide/water to yield 
2-methylmer<:apto-4-amino-6, 7-dimethoxyquinazoline. . · 

A mixture of 0.1 mole of 2-methylmercapto-4-amino-6,7-dimethoxyquinazoline 
and 0.12 mole of 1-allylpiperazine in isoamyl alcohol is heated at reflux for 13 hours. 
The reaction mixture is cooled, washed \\ith water, and the organic layer is concen­
trated in vaam. Hexane is slowly added to the oily residue and the solidS which -form 
9:fe collected. The product is 2-{ 4-allyl-l-piperazinyl)-4-amino-6, 7-dimethoxyquinazo-
line, m.p. 198-201°C. · 

ExM1PLE 67 
~( 4-Allyl-1-piperazinyl)-4-Amino-6,7-Dimethoxyquinazoline 

To 0.10 mole of. 2-(l-piperazinyl)-4-:·amino-6,7-dimethoxyquinazoline. in 301) m.. 
of. methanol at S0°C. is added with vigorous stirring 0.10 mole ally! bromide. The 
mixture is heated at reflux for 2 hours, cooled, and the crystalline· material is filtered; 
Recrystallization from. ethanol yields the desired product. · ~-

ExAMPLE 68 
2- [ 4-(2-Furoyl)-piperazine-1-yl] -4-Amino-6,7-Dimethoxyquinazoline 

To 0.10 mole· 2-(l-piperazinyl)-4-amino-6,7-dimethoxyquinazoline in 300 ml . 
methanol is added with vigorous stirring, 0.10 mole 2-furoyl chloride. After addition 
is 'Complete, the mixture is stirred for 3 hours at room temperature. The solids are 
filtered to give the desired product, ni.p. 278-2S0°C. 

ExAMPLE 69 
2-Diethylamino-4-Amino-6, 7-Dimethoxyquinazoline 

To 0.1 mole 2-amino-4,5-dimethoxybenzonitrile in dimethylformamide is added 
0;5 mol~ of N,N-diethylguanidine. The mixture is heated for 12 ·hours at 150°C. 
The solution is concentrated to a small volume, in vacuo. \Vater is added and the 
mixture is chilled. The solids which crystallize are filtered from the mixture and 
recrystallized from iso-propyl alcohol to give the desired product . 
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ExAMPLE 70 
The 2,4-disubstituted-6,7-alkylquinazolines of the formula: 

~ RsyYNy 
R('/yN 

"'114 

R'YYN'rN(R' 
R~N Rz 

. z 

~· • 
. - l'~-

. ~-~ 

where Rx, Rs~ Ra, R" R41, R. and Z are as indicated in Table XXIII, are prepared by , .. · ;; 
the procedures of Examples 13, 14, 17, 19, 20, 26 and 33. These compounds are list:ed S '. 
in Table XXIII. . 

TABLE XXIII 

R2 or Rt Rs Rs 

H- ·H- CHs-

H- CHs- CH3-

H- CH a- H-

CH a- C11Hi;-; H-
' C2Hr.- ' ~ H- ·CJ!-r. 

n-C3H.,- ·· n-C3H.,- CHa- .:. 

H- n-C8H.,- n-C3H,-

H- iso-C8R,- iso-CsH1-

CH a- C2Hr;- C2H 6-

n-C3H.,- CH a- H-

CH a- '' · .. CH3- CH3-

CH2=CH-CH2- CH3- CH3-

CH2=CH-CH2- CH a- CHa-

. z )( 

cyclopropylamino-

4-crotonyl-l-piperazinyl-

3-hydroxypiperidino- · · 
'.:. 

3-methoxypiperidino-

3-n-propoxypiperidino· 

3-n-butoxypiperidino- : •. 

3-hydroxymethylpiperidino-

3-hydroxyhexylpiperidino­

c.yclopropylamino-

piperidino- ... 
,_. 

piperidino- · "' 

4-(3-furoyl)-l-piperazinyl:.. 

4-crotonyl-l-piperazinyl-

···-·"--"·'"""---···-----------.. -----------
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EXAMPLE 71 
The 2,4-disubstituted-6,7-benzoquinazolines of the fonnula: 

. . 

are prepared from 2,4-dichloro-6,7-benzoquinazoline, as described in Example 54 and 
by the procedures of Examples 17, 20, 27, 28 and 23, These compounds are listed 
in Table XXIV. . ·:. . . ; . . 

TABLE XXIV 

Ri Ra Ra R, 

H- H- H-· H-

CH a- H- H- H-

CH a,- CHa- CN3- H-
... 

CH a- H- CH a- CH3-
·, 

C2Hr- H- . CJir-
.. , 

CH3.:.... 

n-C3H.,- H- n-C3Hr H-

n-C3H,- n-CaHr- n-CaH,- ; n-C3H.,-.. 

iso-CJi.,- isO-CaH,- H-
..... .... 

H-

CH11=CH-CH2....: H- CH2=CH-CH.- H-

CH=C-CH2- H- CH a- H-

CH::C-CHa- CH a- H- H-
·-· 

CH:=C-CHr: C2Hi;- H- H--

C8Hr- H- CH=C-CH2-:- H-
.. 

C8Ho-CHa- H- CJ!.- H-

HO-CH.-. H- HO-CH2-· H-

4-Cl-C6Hr- H- C8Hi;- H-

3-Br-C8H4- H- 4-Cl-C6H4- H-

WHAT WE CLAIM IS:-
1. A quinazoline of formula I, II, or III herein with the proviso that in a quin­

. azoline of formula I herein, when Rs and R6 are both methoxy and Ra and Ri. are 
both hydrogen, then Ri and R2 may not both be metliyl or hydrogen. 

2; 2-( 4-Allyl-l-piperazinyl)-4-amino-6, 7-dimethoxyquinazoline. 
3. 2-(4-Methyl-1-piperazinyl)-4-amino-6~ 7-dimethoxyquinazoline. 
4. 2-( 4-n-Propyl., 1-J?ipe~inyl)-4-a~ino-6j 7-~imethoxyq~inazo!ine. 

· ··. S. 2-( 4-Benzoyl-1-pi perazmyl)-4-ammo-6, 7-dunetholryqumazobne. 
6. 2-[ 4-(2-Furoyl)-1-piperazinyl ]-4-a.m.ino-6, 7-dimc:thoxyquinazoline. 
7. 4-( 4-Amino-6, 7-<iimethoxyquinazolin-2-yl)-piperazine-1-carboxylic add isobutyl 

ester. 

'-



. / 
/ 

,.;,,J / 
1,156,973 

(o\ . 
~39 

>;( . . . ,· . ... 

--\/~~t':~-~~--.. 8. A phannaceutical composition comprising a quinazoline compound according 
· • / to claim 1 and a pharmaceutically acceptable carrier. 
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I 9. A, process for preparing a quinazoline compound according to claim 1 which 
/ comprises . 
i S (a) reacting a quinazoline of the fonnula 5 

R6y"{l\'(A 

fy,~H 
. 8 

with the appropriate quantity of an amine of the formula: . 

Ri Rs 
HN< , HN< or HZ 

Ra R, 

• wherein A and/or Bare halogen, mercapto, ether or thioether groups or one of them is 

Ri Rs 
-N< , --N< or -Z or 

:R, R, 
10 10 

(b) and when required, then alkylating, aralkylating or alkenylating the product of 
step (a) to replace a hydrogen atom on a nitrogen atom of R1 to R4 and Z and/or 
alkanoylating or aroylating Z. ·· 

IS 
(c) and further, when required, forming the pharmaceutically acceptable acid addition 

15 salt . 
. 10. A process for producing a quinazoline compound according to claim 1 

which comprlses . 
(a) reacting a compound of the formula· 

Mlalog!n(cr ~) Rsx:x.NHz 
R C•tj or Rs C,_JIH 

lmz . 
20· with a gtianidine of the formula 20 

.. NH .· II 
HaN-C-NH, 

" . {b) and when required, forming the phannaceutically acceptable acid addition 
salt. 

25 
11. A process for preparing quinazoline compounds of. formulas I, II and III 

25 suhStantiaJly as described. 
12. compounds according to claim 1 whenever prepared by the process substan-· 

tially as described. . . · . 
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