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Antihypertensive 2-Amino-4(3H)-quinazolinones
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The preparation of a series of autn-4G3 11 D-quitazolinones i describesl.
anr actite attihypertensive effect i dogs after oral adniinistration, wichont inflnencing heart rate,

several ol these comprands exerted
Stdies of

sprieire—activity relationships demounstrated dimechylamino, diethylamino, diallvlamino, ethylallvlamino, and
N-methylpiperazino substitution ac position 2, and 6,7-dintethoxy snhs¢itution in the aromatie ring to be optimal

for antthypertensive activity.

Diverse biologieal activities have been encountered in
componnds having the quinazolinoie ring syvstem.'
For example, the quinazolinone alkaloids, febrifugin®
and vasicinone.* are reputed to elicit antimalarial and
bronchodilator activity, respectively.  Quinazolinones
with CNS activity? are known and 2-methyl-3-o-tolyl-
+(3H)-quinazolinone® (methaqualone) has been ntilized
1 therapy as a hypuotie; 2-ethyl-6-sulfonamido-7-chloro-
1.2-dihydro-4(3H)-quinazolinone {quinethazone)® is a
diuretie; other quinazolinones have musele relaxant,*¢7
antiinflaimmatory,” antimitotie,*  antihistaminie,’ and
hiyvpotensive aetivity,

While numerous 4(3H)-quinazolinones. particularly
those with 2-alkyl-3-arvi4e—21t 2oalkyl-3-alkyl.!® and
2-alkyl-3-amino®® 3 substitution, have been prepared
and evaluated biologically, 2-amino-4(3H)-quinazoli-
notes have received relatively limited attention.'s
Thix veport summarizes the svithesis and antihyper-
tensive activity of such quinazolinone derivatives.

Synthesis.—2-Amino-4(3H)-quinazolinones  with au
un=ubstituted amino group were prepared i noderate
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vickds from the corresponding methyl anthranilates
with exeess guanidine in the presence of sodium ethoxide
in ethanol (Scheme 1. A); the ¢-chloro, 7-chloro, ¢.7-
diniethoxy, and unsubstitneed derivatives (Table 1,
1-4) were preparved in thix fashion,  The known nueleo-
philie displacerment of chloriie from 2-chloro-4(3H)-
quinazolinone™" by amines (Seheme I, B) was utilized

Scneat; |
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as the general syuthetic procedure, however. sinee this
route allowed considerably more flexibility i exploring
the cffects of varving substituents in the heteroevelie
ring on activity.  Displacements were usually carried
out in a elosed vessel in ethanolie solution with 2 or
more equiv of the appropriate amine at 120-150° Tor
scveral hours,  When high-boiling amines were cni-
ploved, reaction components were refluxed without
solvent.  Produets in most cases were readily purified
by reervstallization or chromatography on Florisil,
The 2-chloro-4t3H)-quinazolinones were obtained by
seleetive alkaline hydrolysix of the corresponding 2.4-
dichlorogquinazolines at roomt temperature.  Whereas
2 A-dichloroquinazoline can be hydrolyzed o aqueons
sodhun hiydroxide to furnish 2-chloro-4(3H)-quinazo-
linone, ® attempts to hydrolyze  24-diehloro-6.7-di-
methoxvquinazoline under identieal  econditions  re-
<ulted i the recovery of starting material, and treat-
ment of the dichlorodimethoxy derivative with nieth-
anolic sodium  hydroxide afforded 2-chloro-4,6,7-iri-
methoxyqguinazoline.  The desired product could be
obtained when the hyvdrolvsis was earried out in aqgie-
oux tetralivdroturan, and all 2 4-diehloroquinazolines
were, accordingly, hyvdrolyvzed in this solvent systen.
The 24-dichloroquinazolines  were prepaved from
2,41H.3H)-quinazolinediones  with POCI; or POCI,-
I'Cl, in the presence of N, N-dimethylaniline.  The
quinazolinediones i turn were obtained by reaction of
the anthranilie acids with potassium evanate, folowed
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{1019,
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by treatment with aqueous sodium hydroxide, without
isolation of the intermediate urea derivatives.'

The starting material for the required 4,5-dialkoxy-
anthranilic acids was methyl 3,4-dihydroxybenzoate.
Alkylation of this substance with the appropriate alkyl
bromides, followed by nitration,” stannous chloride
reduction, and, finally, alkaline hydrolysis, gave the
desired products.

To prepare 4,5-dimethylanthranilic acid,'® the Diels-
Alder adduct of 2,3-dimethylbutadiene and maleic
anhydride!® was treated with ammonia, and the result-
ing 4,5-dimethyl-A-tetrahydrophthalimide® was de-
hydrogenated with iodine and sulfur in refluxing decalin
to afford 4,5-dimethylphthalimide.?? This substance
was hydrolyzed with sodium hydroxide to 4,5-dimethyl-
phthalamie acid which, without purification, was sub-
jected to a Hofmann reaction to furnish the desired
produet.

Treatment of the O-methyl-substituted 2-amino-
4(3H)-quinazolinones with refluxing, aqueous 489
hydrobromic acid resulted in O-demethylation and
furnished the phenolic compounds (46—48).

3-Methyl- and 3-o-tolyl-substituted 2-amino-6,7-
dimethoxy-4(3H)-quinazolinones were prepared in the
following manner. Reaction of methyl 3,4-dimethoxy-
anthranilate with methyl or o-tolyl isoeyanate in pyri-
dine, followed by treatment with methanolic sodium
hydroxide, afforded 3-methyl- and 3-o-tolyl-6,7-di-
methoxy-2,4(1H,3H)-quinazolinedione, respectively.
These substances were converted with POCI; to 2-
chloro derivatives,?? which were treated without purifi-
cation with diethylamine at 140° to afford 52 and 53.

Representative 3-amino-6,7-dimethoxy-4(3H)-quin-
azolinones, which are isomeric with the 2-amino-4(3H)-
quinazolinones, were synthesized from 4,5-dimethoxy-
isatoic acid anhydride (Scheme II) which, in turn, was

SceEME 11
SYNTHESIS OF 3-AMINO-4(3H)-QUINAZOLINONES
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synthesized from 4,5-dimethoxyanthranilic aeid and
phosgene. The anhydride was treated with the appro-
priate hydrazines in chloroform or dimethylformamide

(16) T. H. 8. Curd, J. K. Landuist, and S. L. Rose, J. Chem. Sor., 1759
(1948).

(17) Nitration of tlie methyl esters furnishied consistently better yields
than direct nitration of the benzoic acids.

(18) I3. R. Baker, R. E. Schaub, J. P. Joseph, F. J. McEvoy, and J. H.
Williams, J. Org. Chem., 17, 149 (1952).

(19) E. H. Farmer and F. L. Warren, J. Chem. Soc., 897 (1929).

(20) O. Brunner, H. Hofer, and R. Stein, Monatsh., 63, 79 (1933).

(21) (a) N. De Diesbach and E. van der Weid, Helv, Chim. Acta, 10,
886 (1927); (b) L. W. ¥. Kampschmidt and J. P. Wibaut, Rec. Trav. Chim.,
78, 431 (1954).

(22) H. T. Bogert and C. E. May, J. Am. Chem. Soc., 81, 507 (1909), re-
ported the loss of a 3-methyl substituent during the chlorination of 2.3-
dimethyl-4(3H)-guinazolinone with PCl:~POCl:. The fact that 2-diethyl-
amino-3.-methyl-6,7-dimethoxy-4(3H)-quinazolinone was the only substance
isolated in the preparation of the 3-methyl derivative is consistent with the
milder chlorinating properties of POCls alone. See also, R. F. Smith and
R. A, Kent, J. Org. Chem., 80, 1312 (1965).
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to form the corresponding hydrazides, and these, in
refluxing formic acid, were converted to the desired
3-amino-4(3H)-quinazolinones* (54-57, R = dimethyl-
amino, diethylamino, N-morpholino, and N-homo-
piperidino).

Pharmacological Methods.—The amino-4(3H)-quin-
azolinones were evaluated for antihypertensive activity
in dogs made hypertensive by the procedure of Gold-
blatt, et al.;*®* the systolic arterial blood pressure of
these dogs ranged from 160-200 mm. Doses of 2.5,
10.0, and 40.0 mg/kg were administered orally in cap-
sules on consecutive days, generally in the form of hy-
drochlorides (see Table I). In a few instances only
one or two doses were administered. The systolic
pressure was determined on the coccygeal artery ac-
cording to the method of Prioli and Winbury* prior
to drug administration and 2, 4, and 24 hr thereafter.
Heart rates were determined from the simultaneously
recorded ECG. The maximum antihypertensive re-
sponse was generally observed at the 2-hr measurement.
Two dogs were used for evaluation of each compound.
An average blood pressure decrease of less than 10 mm
was assigned a score of 0; decreases of 10-20, 20-35,
and 35-60 mm were scored +, +-+, and ++-, re-
spectively.

Structure-Activity Study.—The initial discovery
that 2-amino-6,7-dimethoxy-4(3H)~-quinazolinone (1),
but not the corresponding 6-chloro, 7-chloro, and un-
substituted derivatives, had antihypertensive activity
prompted a thorough investigation of related, 6,7-
dimethoxy-substituted 2-amino-4(3H)-quinazolinones.
It was found in these studies that substitution of the
amino group greatly improved activity. For example,
whereas 1 produced an antihyvpertensive response of 30
mm at 40 mg/kg and no significant response at lower
doses, the dimethylamino analog 5 decreased the blood
pressure by 40 mm at 10 mg/kg (see Table I). The
2-diethylamino-6,7-dimethoxy-4(3H)-quinazolinone (6)
was even more potent and lowered the blood pressure
by 20 mm at 2.5 mg/kg and by 60 mm at 10 mg/kg;
the duration of action was longer than 4 but shorter
than 24 hr and appeared to vary with the dose. Length-
ening of the alkyl chain, as exemplified by the di-n-pro-
pylamino (10) and di-n-butylamino (11) analogs,
markedly diminished activity, but the ethylallylamino
(7) and diallylamino (8) derivatives were active at 10
mg/kg (decreases of 30 and 40 mm, respectively). One
of the more potent compounds with a heterocyeclic sub-
stituent was the N-methylpiperazino derivative 16,
which elicited a 35-mm response at 10 mg/kg. The
pyrrolidino (12), piperidino (13), hexamethylenimino
(14), and heptamethylenimino (15) analogs exerted
good activity at the 40-mg/kg dose. \lonoalkylamino
derivatives, including benzylamino and phenethyl-
amino, were only weakly active or inactive with the
exception of the isopropylamino (22) derivative which
lowered the blood pressure by 30 mm at 40 mg/kg and
had a somewhat smaller effect at 10 mg/kg.?® It is

(23) H. Goldblatt, J. Lynch, R. F. Hanzal, and W. W. Sum:nerville,
J. Exptl. Med., 89, 347 (1934),

(24) N. A. Prioli and M. M. Winbury, J. Appl. Physiol., 15, 323 (1960).

(25) Solubility differences between the hydrochlorides of the lower di-
alkylamino (8, 6) and the isopropylamino (22) derivatives on the one hand
and the monoalkylamino derivatives 18-20, as well as compounds 16 and 11,
on the other liand were noted. Whereas §, 6, and 22 were readily soluble,
10, 11, and 18-2C had low solubility in arjueous solution. Low solubility
could hamper oral absorption, and this inay account, in part, for the ob-
served differences in activity.
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TasrLe I (Continued)
Hydro-
Crystn cliloride Acrivity at ing/kg

No. R R’ R Mp, °C  Yield, ¥, solvent? Forinula® mp, °C 2.5 10.0 40.0
47 N(CHs), H 6,7-OH 206-300 62 M CpHsN 30, 304-306 0
48 N(C:Hs), H 8-OH 280-283¢ 67 A-H  CpHiN;0,-HBré 0
49 N(C;H;), H 7-Cl 220-223 61 A C.HisCIN;O 237-241 0
50 N(CHs), H 6,7-CH, 286288 31 D CH:N;0-HCl 301-303 O ++
Hl N(CyHs), H 6,7-CH, 253-254 61 A CisH,4N;;0 237-239 + ++
52 N(C:Hs), CH; 6,7-OCH; 131-133 43 E-P Ci1:Hz N;Os 218-220 0
33 N(C,H;), o-CH:C¢H, 6,7-OCH;  155-138 30 C-P  CyH;N;0; 0
54 I N(CHs), 6,7-OCH; 174-176 52 M C2H ;N304 0
35 H N(C;Hs), 6,7-OCH; 112-114 55 P C1:H14N;0;- HC1 230-232 0
56 H N\_/O 6,7-OCH; 239-240 32 A C.H;:N,;0, 0
a7 H O 6,7-OCH; 165-166 34 A C16Ha N304 0

« A, IBtOH: C, CHCly; D, DMF: E, EtOAc¢; G, ethylene glveol; II, 48%; IIBr; I, -PrOH; M, MeOIl; P, isopropyl ether; W,

11,0. 7 K. Kunekel, Chem. Ber., 38, 1214 (1905). ¢ Dihydrochloride.
N. fAnal. N: caled, 13.539: found, 12.99. ¢ 4nal. C:
‘i Anal. C: caled, 45.87; found, 45.45.

noteworthy that the antihypertensive responses were
1ot accompanied by any changes in heart rate.

To investigate substitution requirements in the
aromatic ring in more detail, 6,7-diethoxy, 6,7-diiso-
propoxy, 6,7-methylenedioxy, 6,7-ethylenedioxy, 6,7-
dimethyl, 6,7-dihydroxy, 6-methoxy, 6-chloro, 7-meth-
oxy, 7-hydroxy, S8-methoxy, and S-hydroxy as well as
unsubstituted derivatives were examined. Dimethyl-
amino, diethylamino, diallylamino, or N-methylpiper-
azino were chosen as substituents at the 2 position,
since these had produced best activity in the 6,7-di-
methoxy-substituted series. However, only the 6,7-
dimethyl (50, 51) and the 6,7-diethoxy (29) and 7-
methoxy derivatives (38, 39) approached the potency
exhibited by the corresponding 6,7-dimethoxy analogs.
Other alkoxy substituents reduced activity and the
chloro (42, 43, 49), phenolic (46-48), and unsubstituted
44, 45) derivatives were inactive.

The fact that the 3-methyl (52) and 3-o-tolyl (53)
derivatives were inactive may indicate that a dis-
sociable hydrogen atom in position 3 is a requirement
for antihypertensive activity. Conceivably, the 4-
hydroxyquinazoline rather than the 4(3H)-quinazo-
linone form is the biologieally active species. In
agreement with this is the observation that the 3-
amino-substituted  4(3H)-quinazolinones (54-57),
which are isomeriec with the antihypertensive 2-amino-
4(3H)-quinazolinones, were devoid of antihypertensive
activity.

Recently, Pala and Marazzi-Uberti?* reported that
2,4(1H,3H)-quinazolinedione as well as some related
derivatives produced hypotensive responses in cats.
Several of our structurally similar synthetic inter-
mediates, such as 6,7-dimethoxy-2,4(1H,3H)-quinazo-
linedione and 2-chloro-6,7-dimethoxy-4(3H)-quinazo-
linone, were therefore evaluated for antihypertensive
activity. However, in our hands neither these nor 2,4-
(1H,3H)-quinazolinedione had activity when examined
in dogs at 40 mg/kg.

In summary, good antihypertensive activity is ob-
served in this series of 4(3H)-quinazolinones when the
2 substituent is dimethylamino, diethylamino, diallyl-

(28) G. Pala and E. Marazzi-Ubecti,
(1962).

Arzneimattel-Forsch,, 12, 1201

ealed, 37.43;

4 Hydrobromide.
found, 57.00.

¢ All componunds were analyzed for C, 11,
Ednal. H: ealed, 7.59; found, 7.12.

amino, ethylallylamino, or 4-methylpiperazino, the
3 position is unsubstituted, and the aromatic ring is
7-methoxy, 6,7-diethoxy, 6,7-dimethyl, or 6,7-dimeth-
oxy substituted. Mlaximal activity is seen in the 2-
diethylamino-6,7-dimethoxy derivative (6).

Pharmacological studies on the mechanism of action
of 2-diethylamino-6,7-dimethoxy-4(3H)-quinazolinone
(6) indicate that the antihypertensive activity of this
substance is the result of reduced, peripheral, vascular
resistance; a component of direct relaxation of vascular
smooth musecle appears to be a contributory factor to
this action. The eompound does not elicit ganglionie
blocking properties in cats, nor does it lower the cardiac
output of anesthetized dogs. There was no indication
of the development of tolerance after oral administra-
tion of 5 mg/kg of 6 for 10 consecutive days to conscious
hypertensive dogs. Preliminary elinical results sug-
gest that 6 lowers the blood pressure of hypertensive
human subjects.? A report on the metabolism of 6
in humans has recently been published.?®

Experimental Section

Where analyses are indicated only by symbols of the elements,
analytical results obtained for those elements were within £0.49;
of the theoretical values.

Melting points (Thomas-Hoover capillary meltiug point ap-
paratus) are uncorrected. Uv spectra were measured on a Cary
recording speetrometer in EtOH solution, nmr spectra in CDCly
solution (TMS) on a Varian A-60 spectrometer.  2-Chloro-4(3H )-
quinazolinone!®® and the 6-chloro-, 6-methoxy-, 7-chloro-, 7-
methoxy-, 6,7-dimethoxy-, and 8-methoxy-substituted 2,4-di-
chloroquinazolines!s were prepared by published procedures.

Methyl 3,4-Diethoxy-6-nitrobenzoate.—To 205 g (0.91 mole)
of methyl 3,4-diethoxybenzoate?? i 450 ml of glacial AcOH was
added over a period of 1.5 hr, 895 ml of HNOj; (sp gr 1.42) at such
a rate that the temperature did not exceed 45°. The mixture
was stirred at room temperature for 1 hr, then poured with
vigorous stirring slowly into 3.5 1. of ice-H;0, and dried to give
214.5 g (859) of the desired product. The analytical sample was
recrystallized from Ce¢He-hexane; mp 74-77°. Anal. (CoH;s-
NOs) C, N; H: ealed, 5.26; found, 5.68.

Methy! 3,4-Diethoxy-6-aminobenzoate.—A solution of 652
g of anhydrous SuCl, it 2.8 1. of councentrated HCl was stirred

(27) T.T. Brewer, 1467, personal communication.

(28) M. Schach von Wittenau, and T. F. Brewer, J. Med. Chem., 10,
729 (1967).

(29) M. Tomita and T, Kugo, J. Pharm. Soc. Japan, 75, 1350 (1955).
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at 26° under Ny, as 2095 g of methyl 3,4-diethoxy-6-aminoben-
zoate wax added over a period of 1 hr (temperatire during addi-
tion, 26-30%).  The shirry was stirred at 25° for 2 hr, diluted with
SIS md of concentrated 11CH and filtered.  The collected <olids
were waslied with ITC aud dissolved in 9 1. of 11.0; (e filerate
wax made alkaline with NI O, The precipitate was washed
with 11,0 and dried to give 173 g (035 of product, mp 85-90°.
The analytical sample had mp 95-98°. Anal. (CLILNOO G 1,
N.

3,4-Diethoxy-6-aminobenzoic Acid.—To 173 g (0.73 mole) of
utethiyl 3,4-diethoxy-6-aniinobertzoate was added 218 1. of 1.V
NaOll solution (MeOIH-11.0, 4: 1), and the mixtnre was refluxed
for 2 hr.  The solvent was evaporated, the residne was dissolved
itr 5 Loof 11,0, aud the solution wax acidified with AcOH to pl 4.
The slurry was stirred for 30 min at 5° to give 146 g (D0 of
product.  The analytieal sample (15tOH-H20; had mp 156-
158° (Jit.3o mp 135-136°).  _Tnal. (Cn11:N0) C, 1, N.

Methyl 3,4-Diisopropoxybenzoate.—-A ~uspension containing
168.0 g (1.0 mole) of methyl 3,4-dihydroxybeunzoate, 276 g (2.0
moles) of KyCOs, and 420 g (3.4 moles) of 2-hramopropane i 1.35
I of MeOTI wax stirred at reflux for 68 v, The resulting mtixture
wis evaporated to dryness and dissolved it 1 1 of 1,0. The
solntion was extracted with three 500-ml portions of CHLCls,
and the combined extracis were washed with 1.V NaO11 solution
and 1.0, The organic layer afforded 240 g (96'7) of a pale
vellow uil,  Anal. (CullxOy) C, H.

Methy! 3,4-Diisopropoxy-2-nitrobenzoate.—-1'0 a stirred soln-
tion of 200 g (0.79 mole) of methyl 3,4-diisvpropoxybenzoate in
350 ml of AcOl was added over 1 hr, a solution of 700 ml of
TINOy (sp gr 1.42) in 350 wml of AcOH.  The reaction was exo-
thermic, and the temperature was maintained at 28°. The
solution was stirred at room temperatire for 1.5 hr, then poured
uto ca. 8 kg of tee with vigorons stirring.  The resnlting solids
were collected and washed with 11O o give 220.6 g (94'7) of a
yellow =olid, mp H6-58°.  The analytical sample (MeOH-H,01
had mp 62-63°.  Anel. (ColONOg) ¢ 11, N

Methyl 6-Amino-3,4-diisopropoxybenzoate.--T0 335 g (2.37
moles) of SuCl.- 2110 in 1.9 1 of concentrated 11C1 was added in
portions, 200 g (0.68 mole) of methyl 3,4-diisopropoxy-6-uitro-
benzouate, keeping the temperatire below 30°.  The suspension
was stirred at room temperature for 2 hy, dilnted wivh 800 ml of
concentrated 11Cl and cooled to 10°. The filtered nraterial was
shrried in 8.0 1L of 1.0, cooled to 8°, and made basie with con-
centrated NILOI: the mixture was filtered.  The solid was
siuxpended in 4 L of hot CH.Cly and filtered and the filtrate was
concentrated to give 120 g (6747) of a brown cryvstalline solid,
ui 82-84°.  Iixtraction of the insoluble material with boiling
MeO1l provided an additional 0.0 g (3377) of prodnet, nip 82—
%4°.  The analytical sample (MeOUH-11,0) had myp 99-101°.
Anal (CLyHLNOH C, H, N

6-Amino-3,4-diisopropoxybenzoic Acid.-—A mixture of 179
g (0.68 mole) of methyl G-amino-3,4-diisopropoxybenzoate and
2L 0f 1N NaOH (4:1, MeOH-T1,0) was stirred at reflux for 3 hr.
The MeOll wax evaporated aud 11 of 11,0 was added. The
solation was adjusted o plT 6.0 with AcOll, and the =old was
filtered to afford 133 g (787 ) of beige, crystalline product, mp
160-161°. The analytical =ample NMeOIT) had mp 169-170°.
Anal (CalleNOL) ) 11, N

6-Carbomethoxy-1,4-benzodioxane.-—A mixture of 250 g
(1.5 moles) of wmethyl 3,4-dihydroxyhetzoate, 415 g (3.0 moles)
of K,COy, and 935 g (5.1 moles) of 1,2-dibromoethane in 2 1. of
MeOT] was stirred at reflux for 18 hr.  The suspension was evap-
orited, and 11 of 11.0 was added. The mixture was extracted
with CH.Cl.. After removal of the solvent the residnal oil
crystallized under high vacrm to fiirnish 284 g (98¢ 0) of a white,
crystalline =olid, mp 40°. Lipp, » .3 described 6-carbo-
methoxy-1,4-benzodinxane as an oil.

6-Carbomethoxy-7-amino-1,4-benzodioxane.—I'v 12,0 g (0.05
mole) of KuCly- 210 in 40 ml of concentrated TICL was added
3.6 g (0.015 mole) of G-carbomethoxy-7-uitro-1,4-benzodioxatie :30
the mixtire was stirred for 3 hr. The suspension was filtered,
the =olid matertal wax washed with cold concentrated HCI,
dissolved v 70 ml of H.O, and filtered, and the filtrate
wis made basie with concentrated NIT;OH. The precipitate
furnished 315 g (100703 of a beige =olid, mp 82-83° (1it.3! mp

(30) J. Szubo and . Vinkler, otete Chim. Zlead. Sei. Hung,, 17, 24t
(1YR8).

Gily M. Lipp. 1
1141385,

Dalacker, awl R, Sebalrenick, Chem. Bee,, 91, 2247
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N1°%).  Saponttication ol this matertal with 1N NaoOll of: 1,
MeOll-T.0) gave 7-nmino-l1,4-benzodioxate-6-ciarboxyvlic aeid
s beige needlex, mp 195-196° (MeOTT) dii % mp 191-102° 1

6-Aminopiperonylic Acid.-—A suspev=ion of 1355 ¢ (0.70 mle
of methyl 6-aminopiperonylate® in 2.1 1 of 1 N NaOll 401,
MeOT1-T1.07 was heated at reflux Tor 2 hr. The Met] was
evaporated and H00 ml of H.0 was added.  The solution was
eooled to 0° and acidified to plT 4.5 wielt AcOll. The resnlting
solid (1214 g, 077 shad mp 186--188°. A nal. (Gl 1. NO D ) 1 N

4,5-Dimethyl-A'-tetrahydrophthalimide.~-Reaction of 2.3-di-
methylbntadiene with maleie anhvdride in Cglly prodnced the
Diels- Alder adduet tn 857 vield, mp 75-78° (119 mp 78%%
Thix, on treatiment with N1:3* at 200°, produced (754 yield) the
tetrahydrophthalimide, mp 121-124° it ® mp 126.5--127 3,

4,5-Dimethylphthalimide.—A 1mixture of 67.0 g (0.38 mole)
of 4,5-dimethyl-Attetrahvdrophthalimide, 29.6 g (0.925 g-atomn)
af 8, 13,5 g of Phat), 0.4 g of T, and 400 ml of decalin was heated
for 6 hrac 19050 A complete solution was attained at 130° and
copions evolition of HaS vecurred at 100°, After cooling, the
mixtire was filtered, and the solid wax washed with anhydrous
FitO to afford 56.6 g (857 of produet, mp 228-232° Recrvstal-
lization of a sample from MeOH-CH.Cl: gave material of myy
236-23K8° dit. e mp 241--242° 5,

4,5-Dimethylanthranilic Acid.—-A sispeusion of 55.0 g (1309
uole) of 4, 5-dimethylphthalinide in 328 ml of 1.V NaO1l was
Lieated o 90° on o steamr cone (temperature aftained m 6.
min).  The solution was filtered while hot, and the cooled filtrate
was acidified with eoncentrated HCGl to pll 1.0, The resulting
precipitate was filtered and dried to vield 52.5 g (88¢70) of 4,5-
dimethylphthalaic acid as an anworphons solid, myp 140--144°
dee¢ (resohdifies at 228-232°) Thix niaterial (0.272 mole) was
added to a NaOC] solution prepared from Cly gax (21.7 g, 0.306
wole) which was bubbled into 163.8 g (4.07 mole<) of NaOIT aud
216 g of tee. The temperature rose to 43° during the addirion,
and after 15 min the mixtire was heated at 55° for 40 min. The
resulting <olution was cooled in an ice~I.0 bath and acidified o
pl 4.0 with AcOM.  The precipitate was filtered, to vield 34.0
g (76" ) of produet, mp 193-195° dec (1113 mp 213-214° dee).

6,7-Diethoxy-2,4(1H,3H )-quinazolinedione.—'T'v 21 <tirred mniix-
ture of 73 g of 3,4-diethoxy-G-aminobenzote acid, 2.2 L of 110,
and 36 ml of AeOH wax added a solntton of KOCN (57.8 g) in 200
utl of 1.0 over a period of 1 lir. The temperatnre during the
addition was maiutained at 30°.  After stirring the mixture for
1.5 hir, NaoOll pellers (650 g) were added partionwise.  The
mixtnre was stirred at 40° for 30 min, cooled to root termperatnre,
and acidified with concentrated TICL The solids were filtered to
furnixli1 66 g (7373 of the dexired produet, nip 256-259°. 1ol
(ChalT N0, ¢ 11, N

The  correspouding 6. 7-methylenedioxy, 6,7-ethbylenedioxy,
6,7-diisopropoxy, aud 6,7-dimethyl derivatives were prepared
stnilarly. Yields and melting points of these componuds are
snntarized m Table T,

Tanuk I1

2,401 31D -QUVINAZOLINEDIONES

H
N O
R
NH
0O
R Yield, *4, Mp, *C
6, 7-OCH,0 G0 >400
6,7-OCH,C1L.O) 04 364--306
6,7-OCH(CHy). 7 248-250
6,7-CH 1o 330-3.54

6,7-Diethoxy-2,4-dichloroquinazoline..—To 64 g of 6,7-di-
ethoxy-2,4( LH,3H )-quinazolinone in 160 ml of POClL was added
over a period of 30 min, 16 ml of N,N-dimethylaniline. The
mixture was theu heated at reflux for 3 hr (complete solution
oecrred after 15 min),  The POCL was removed n vacuo, (he
renatiing oil was poured into 3 1. of ice-H,0, and the resulting

132) P. M. Heerdjes, 15, J. Knape, I1. ¢!. A. van Beek, and K, van den
l'oogart, J. Cheni. Svr., 3445 (1957).

(337 (@ . Dallacker, Monuteh,, 98, 816 (1950); ib) 1. Oertly awl AL Die-
vet, Chem. Ber., 48, 1336 (1110).

$3) 1L Seliefezik, shind,, 98, 128D (10651,
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mixture was extraeted with CHCl;.  Evaporation of the solvent
provided a crystalline residue which was recrystallized from
CH,Cl:-MeOH to give 62 g of the product.

The corresponding 6,7-methylenedioxy, 6,7-ethylenedioxy,
6,7-diisopropoxy, and 6,7-dimethyl derivatives were prepared
similarly. Yields, melting points, and analytical data are sum-
marized in Table ITI.

TasLe 111
2,4-DICHLOROQUINAZOLINES
N _Cl
R ~
2N
Cl
R Yield, % Mp, °C Formula*
6,7-0C.H; 97 172-174 CH;:CLH,0,
6,7-OCH.0O 83 217-218 CsHLCLN, O,
6,7-OCH,CH,0 67 221-223  C,)HeCLN,O,
6,7-OCH (CH3). 83 100-102 CisH16CLN, O,
6,7-CH; 78 138-410 CioHsCLN,

« Al compounds were analyzed for C, H, Cl, N.

2-Chloro-4,6,7-trimethoxyquinazoline.—To 2.95 g (0.01 mole)
of 2,4-dichloro-6,7-dimethoxyquinazoline was added 22 ml of
1 N NaOH (4:1, MeOH-H:0), and the mixture was stirred at
room temperature for 3 hr. Removal of the solvent afforded a
residue which was triturated in H:O. The insoluble crystalline
material (2.2 g, mp 196-200°) was recrystallized from 150 ml of
EtOH to furnish 1.6 g (649) of product: mp 201-204°; Amax
239, 310, 323 mu (e 48,800, 6820, 7600); nmr absorption at 7 5.8
(singlet, 3 protons of 4-OCHs3) and 5.99 (singlet, 6 protons of
6,7-OCH3). Anal. (CllH”ClNgOg) C, H, Cl, N.

2-Chloro-6,7-dimethoxy-4(3H )-quinazolinone.—A mixture of
950 ml of 1 & NaOH, 300 ml of THF, and 41 g of 2,4-dichloro-6,7-
dimethoxyquinazoline was stirred at room temperature under
N, for 4 hr. The solution was chilled aud adjusted to pH 5
with AcOH; the light yellow solids which precipitated were
filtered to give 37.7 g (99%) of product, mp 270-272°. Anal.
(CoHyCIN,0;) C, H, N.

The 6-chloro, 7-chloro, 6-methoxy, 7-methoxy, 8-methoxy, 6,7-
methylenedioxy, 6,7-ethylenedioxy, 6,7-diethoxy, 6,7-diisopro-
poxy, and 6,7-dimethyl derivatives were prepared similarly.
The melting points of these substances and the yields realized are
summarized in Table IV,

2-Amino-6,7-dimethoxy-4(3H)-quinazolinone (1).—To 21.2 g
of methyl 3,4-dimethoxyanthranilate in 100 ml of EtOH was
added an ethanolic solution (350 ml) of guanidine (0.5 mole),
prepared from guanidine hydrochloride (0.5 mole) and 0.6 g-atom
of Na in EtOH. The suspension was refluxed for 100 hr and
cotreentrated to dryness. The residue, in 150 ml of H,O was
aeidified with AcOH to pH 5, and the crystalline precipi(ate was
collected; mp 263-274°. Recrystallization from 500 ml of DMF
furnished 10.7 g of product, Amax 239, 326 mu (e 41,660, 5470),
shoulders at 243, 265, 275 mu.

2-Diethylamino-6,7-dimethoxy-4(3H )-quinazolinone (6).—To
2-chloro-6,7-dimethoxy-4(3H )-quinazolinone (6.7 g) in 60 ml
of EtOH was added 32 mil of Et;NH, and the mixiure was heated
to 130° in a pressure bottle for 5 hr. The clear solution was
cooled to 0°, and the precipitate was filtered to afford 7.16 g of
the desired product: Am,x 242, 277, 287, 319, 330 mu (e 39,640,
9017, 9278, 6011, 6142); nmr absorption at = — 1.2 (singlet, pro-
tom in position 3, exchanged with D:0), 2.57 (singlet, proton as-
signed to position 5), 3.2 (singlet, protou it position 8), 6.03, 6.07
(doublet, 6 protous of 6,7-OCHs), 6.32 (quartet, 4 CH, protous of
-N (CHQCHg)g), 8.74 (tl‘iplet, 6 CH, pI‘OtOllS of —N(CH;CHg)_))

The hydrochloride was prepared in EtOH with anhydrous HCIL.
Anal. (C1aH,(N;30;-HCI) C, H, N.

2-(N-Bis-g-hydroxyethyl)-6,7-dimethoxy-4(3H )-quinazo-
linone (9).—To 4.8 g of 2-chloro-6,7-dimethoxy-4(3H )-quinazoli-
none was added 30 ml of diethanolamine, and the mixture was
heated to 130°. After 2 hr, the solution was cooled to 0°, 50
ml of cold EtOH was added, and the precipitate was filtered
to afford 3.2 g of 9 which was recrystallized from MeOH-EtOAc,

2-Isopropylamino-6,7-dimethoxy-4(3H)-quinazolinone (22).—
2-Chloro-8,7-dimethoxy-4(3H)-quinazolinone (7.2 g) in 70 ml of
EtOH was heated in a pressure bottle with 50 ml of isopropyl-
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TapLe IV
2-CHLORO-4(3H )-QUINAZOLINONES
N\ Cl
R
NH
O

R Yield, % Mp, °C
6-Cl 86 222-225
7-Cl 97 219-224
6-OCH; 50 232-235"
7-OCH; 98 231-233¢
8-OCH; 97 188-193
6,7-OCH,0 98 274-275
6,7-OCH,CH,0 74 271-272
6,7-OC.H; 92 246-249
6,7-OCH(CHj), 71 201-203
6,7-CH; 87 239-240

* Recrystallized from DMF-H,0.

amine (o 130° and kept at that temperature for 18 hr. The
solution was then cooled. The liquids were evaporated, and
the residue was chromatographed on a column of Florisil (34C g).
Elution with a mixture of CHCls-EtOAc afforded 4.7 g of crystal-
line material which was recrystallized from MeOH to give 3.42
g of 22.

For preparation of the hydrochloride, the free base was dissolved
in 1 N HC], and the solution was evaporated in vacuo.

Anal. (CmHnNgOg‘HCl) C, H, N, Cl.

2-Diethylamino-6,7-dihydroxy-4(3H )-quinazolinone (47).—To
5 g of 6 was added 100 ml of 489, HBr, aud the mixture was re-
fluxed for 3 hr. The solution was chilled and the precipitate
was filiered, washed with Et,0, and dried to give 5.3 g of a solid
which was recrystallized from EtOH—(¢-Pr);0 to furnish 4.1 g
of 47 -HBr, mp 319-320°.

Anal. (C2Hi:N;0;-HBr) C, H, N, Br.

The hydrobromide (4 g) was dissolved in warm H,0, the pH of
the solution was adjusted to 7 with NaHCO; solutiot, and the
precipitate was filtered to give 2.12 g of 47. Recrystallization
from 1 N HCI furnished the hydrochloride, mp 304-306°. Anal.
(Ci:H;N3;0;-HCI-0.5H,0) C, H, N, CL

3-Methyl-6,7-dimethoxy-2,4(1H,3H )-quinazolinedione.—To
25 g of CH;NCO in 100 ml of pyridine at 0° was added a cold
solution of 27 g (0.28 mole) of me(hyl 6-aminoveratrate in 150
ml of pyridine. The solution was stirred at 0° for 30 min, then
kept at room temperature for 1 hr, and concentrated to dryness.
The crystalline residue was dissolved in 630 mil of 1 N NaOH
(4:1, MeOH-H,0) and refluxed for 2 hr. After evaporation of
the solvent, the crystalline cake was dissolved in H,0, the sohu-
tion was acidified with AcOH, and the precipitate was filtered
anud recrystallized from DMF-H,0 to afford 29.1 g (939) of
produet, mp 296-298°.  Anal. (C.,Hi2N,0,) C, H, N,
3-0-Tolyl-6,7-dimethoxy-2,4(1H,3H )-quinazolinedione was

prepared similarly from 6-aminoveratrate and o-tolyl isocyanate
i 9497 vield, mp 281-283° (DMF-H;0). Anal. (C;7H1eN:0,) C,
H, N.

2-Chloro-3-methyl-6,7-dimethoxy-4(3H )-quinazolinone.—
A mixture of 3-methyl-6,7-dimethoxy-2,4(1H,3H )-quinazoline-
dione (10.0 g) and 65 ml of POCl; was refluxed for 18 hr. The
excess POCl; was removed in vacuo, the resulting crystalline
residue was triturated in 400 ml of ice~-H,0, and the solids were
collected to yield 9.42 g of crude material, mp 196-214°,2 which
was used i the next step withont purification.

2-Chloro-3-(o-tolyl)-6,7-dimethoxy-4(3H )-quinazolinone.—
The quinazolinedione (25 g) was refluxed in 350 ml of POCI;
for 35 hr. Removal of the POCI; furnished a crystalline residue
which was quenched with 1 1. of H.O and filtered to afford 26 g
of crude 2-chloro compound, mp 203-240°, which was used
in the next step.

2-Diethylamino-3-methyl-6,7-dimethoxy-4(3H )-quinazoli-
none (52)—A slurry of 2-chloro-3-methyl-6,7-dimethoxy-4(3H)-
quinazolinone (8 g) in 90 ml of EtOH and 30 ml of Et,NH was
transferred to a pressure bottle and heated to 130°.  After 3 hr
at 130°, the solution was cooled and coucentrated, and the residue
was triturated with 100 ml of H,O. Filtration of the solids
afforded 6.8 g of crystalline material which was recrystallized
from hot EtOAc to afford 3.9 g (439 ) of 52, mp 126-129°, Two
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more recrystallizations  [from EtOAc—(/-Pr).0, then MeOl--
H,0] gave the analytical sample: Ayax 247, 289, 320 mpu (e 37,400,
12,5800, 4780); pmr absorption of = 2.42 (singlet, assigned to pro-
ton i position 5), 3.02 (siuglet, proton in position &), 6.0 (singlet,
6 protous of 6,7-0CH,), 6.58 (siuglet, 3 protons of 3-Cly, 6.75
(quartet, 4 CHy protons of -N(CIL.CH,).), and 8,83 (triplet, 6
Clly protons of =N(CFLCTI3).).
4,5-Dimethoxy-N-carboxyanthranilic Anhydride.—The pro-
cedure followed was analogous to that described by Wagner aud
Iegley3s for the preparation of N-carboxyanthranilic anhydride,
except that the produet was recrystallized from DMTF: vield
4100, 1mp 274-275°0 Anal. (CH,NO:) C, H, N,
3-Dimethylamino-6,7-dimethoxy-4(3H )-quinazolinone (54).—
To asuspension of 13.2 g of 4,5-dimethoxy-N-ecarboxyanthranilic
atthydride in 450 ml of CITCL was added 30 ml «f MesNNIHa,
and the mixture was refluxed to contplete solntion (approximately
1 hr). The solveut was evaporated, aud the resnlting oily residne
was crystallized by tritnration in ethanolic MCL The crystals
(114 g, mp 231-233°) were dissolved in 1.0, and the solution
was made basie with K.COy solution.  Fxtraceion with CHCL

£351 IO Wagner awel M, V. Fesley, Geg Sya., 27, 15 (1917,
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alforded 9.1 g ol an oty restidue which wax dissolved by 40 wd of
HCOO,  This solution was refluxed for 18 hr and concentrated
to dryuess.  The residae was suspended in 110, and the <olul
nraterial was filtered to give 7.7 g of 54, N 242, 286, 5A8, 514
i fe 70,700, G110, 5420, 4250 ).

3-(N-Homopiperidinyl)-6,7-dimethoxy-4(3H )-quinazelinone
(57 1~ £5-Dintethoxy-N-carboxyanthrantlic avhydride (6.6) ¢,
0.03 molel aud 9.99 ¢ (0.09 nwole) of N-aminohomopiperidine
were dissolved i 50wl of DN, and the solidion was warmed
to 70° After 3 hr, the DM was removesd, SO wl of O was
added, and 1he cryvstalline solids were filtered.  Reeryvstallization
fromr MeOT1-11,0 furnished 4.7 g of crysralline hydrazide, mp
14G-147°, which wax dissolved i 30 vl of HCOOIL  After
hotling a¢ reflux for 1 hr, the =olntion was eoneentriated to give a
ervstalline residite which was eriturated with 110, filtered, and
dried.  Reerystlliznlicen (romn FeOIT alforded 3.4 g of 57.
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Notes

Some New 3-Amino-2H-1,2,4-benzothiadiazine
1,1-Dioxides

Tuivoruy 1. Croxiy anp Hans-JURGEN 1lEss

Medical Rescarch Laboralories, Chas. Ifizer & Co., [ne.,
Gioton, Connecticul

Necelved June 23, 1967

Several members of a series of amino-4(3H)-quin-
azolinones have been reported to cause antihyperten-
sive effects when administered orally to conseious
hypertensive dogs.! Particularly aetive were de-
rivatives with methoxyl substitution in the 6 and 7
positions and dimethylamino, diethylamino, diallyl-
amino, or N-methylpiperazino substitution in position 2
of the quinazoline ring system. These compounds
(1) bear struetural resemblances to certain 3-amino-2H-
1,2,4-benzothiadiazine 1,1-dioxides (2).> which have
been reported by others® to have hypctensive activity
in anesthetized rats, However. in contrast to our ob-
servations with the 2-amino-14(3H)-quinazolinone (1)
series, an unsubstituted amino group (R = NH,)
together with halogen substitution in the aromatic
moiety or a secondary amino group (R=XNHC,H;.
NHCsH;) appeared to be optimal for activity in 2.
It has also been demonstrated previously that halogen
substitution is advantageous for hypotensive activity
in the related 3-alkyl-2H-1,24-benzothiadiazine 1,1-
dioxides,®* of which diazoxide 2, R = CH;; R’ =

(D) 11.-J0 1less, 1. 11 Cronin, awd AL Seriabine, . Med. Chemn., 11, 130
(1968).

(2) It may be nmed thar the 3 position in 1te 211-1,2,4-benzotliiadiazine
1, 1-tlioxitles corresponds to e 2 posivion in tlie 43 H)-jninazolinones,

¢3) 1 Crana, L. Lilla, and I.. Ratfa, Memeeo (Pavia), Ed, Sei,, 17, D74
OBy 20, 647 (1065).

1) J. G. Topliss, M. 1L Slerlock, 11. Reiman, 1. M. Kouzelman, 1. 17,
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122 (1963): 13. A. Bierbanwm, J. J. Traverso, aild C. W, Whitelieadl, 1479:., 6,
272 (1963):  J. G. Topliss, L. M. Koazeluaa, I3, P, Shapiro, N. Sperber, ard

7-Cl) has attracted considerable interest, Decanse it
apparently lowers blood pressure by acting directly o
the peripheral vasculature.’

In order to examine the effect of replacing thie
carbonyl funetion of the 2-amino-4 (3H)-quinazolinones
(1) with the isosteric sulfonyl moiety, or, alternatively,
the effect of 6,7-dimethoxyl substitution in the 2H-1,2.-
4-benzothiadiazines on antihypertensive activity, we
have prepared the analogs 2 (R = dimethylamino.
diethyvlamino, diallylamino, N-methylpiperazino; R’ =
6.7-OCH,).

NN N R
= =
R’ Y R e
NH NH
S/
0 0.

1 2

A suitable starting material was 4,5-dinitroveratrole
(38)¢ (Scheme I). Reaction of 3 with aqueous =odiuimn
sulfite gave the sodiwm sulfonate 4, which, without
purifieation, was converted with thiouyl chloride to the
sulfonyl chloride 5, in an over-all yield of 769;. "Treat-
ment of 5 with aqueous ammonia provided the sul-
fonamide (6) in 919 yield, which, upon reduction of
the nitro group with stannous chloride, afforded 7 in
769, vield. The conversion nf 7 to 8 waz effected in
the standard manner” by heating with urea. At-
tempts to chlorinate 8 in refluxing phosplorus oxy-
chloride resulted only in the recovery of starting nia-
terial.®  Addition of N,N-dimethylaniline to the ro-
action mixture furnished the desired produet, but

¥ L Rotl, éhid, 7, 269 (1964, N, Pisanti and F. Creser Matei, Fuvmro
(Pavia). Ed. Sri., 19, 1003 (1964).

(3) A AL Rabin, F, 1L Rovl, R. M, Teylor, and 1. Rosenkilite, J. Fhormu-
sol. Kreptl, Therup., 186, 341 (1062); A, A. Rohin, L. Zitowitz, and 1., 1lans-
Lo, ihid., 140, 46 (1963); A, AL Hubin, Asgloloyy, 14, 74 11963).

i6) J. Ihrlich and M. T, Dogect, . Urg. Chem., 12, H22 (1947},

i7) 1. V. Parke and R. T. Williams, ./. Chem. Soc., 1760 (1050).

(8) Apparently, 3, t-diliyileo-211-3-0x0-1,2,4-bDenzotliadiazine 1, 1-dioxides
bave aot been halozeaare ] previoasly,



