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Abstract: A series of N(2)-(2-halomethyl-4-ox0-3,4-dihydroquin-
azolin-3-yl) carbazates 4 and 5 and 2-halomethyl-3-hetarylquinazolin-
-4-(3H)-ones B8 and 9 were abtained by reacting 2-halomethyl-4H-3,1-
benzoaxin-4-ones (12) with alkyl carbazates and hetarylamines, respec-
tively. Some of the carbazates 4 and 5 were obtained alternatively, by
treatment of N-(2)-(2-aminobenzoyl)carbazate 15 with haloacetyl halides.
The t-butyl carbazates 5 were converted into 3-amino-2-halomethylquin-
azolin-4(3H)-ones (6), some of which were further converted into 3-(2,5-
dimethylpyrrol-1-yl)-2-halomethylquinazolin-4(3H)-ones (7). 3-Amino-2-
bromomethylquinazolin-4(3H)-one (6b) was also obtained by brominating
its 2-methyl analogue 1 with cyanogen bromide.

In at attempt to obtain the cyanoamino derivative (2) 3-amino-2-
methylquinazolin-4(3H)-one (1)1 was allowed to react with cyanogen bro-
mide but, quite unexpectedly, the bromomethyl derivative 3 rather than
the desired compound 2 was obtained. Since compound 3 was found to pos-
sess some pesticidal activity, a series of quinazolin-4(3H)-one deriva-
tives of the general structures 4-9 was synthesised and subjected to

biological screening.
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A limited number of type (3) 2-(l-haloalkyl)-gquinazolin-4(3H)-ones

as well as some 3-aryl derivatives of these compounds are known from

the literaturez-s.

gues have been described,

but the onl

In addition, some 2-(l-di- and -trihaloalkyl) analo-
4,6,7

y 3-amino-2-(l-haloalkyl)quin-

azelin-4(3H)-one hitherto know is the fluoro derivative éc.

We have prepared compounds of types 4, 5, 8 and 9

starting with the

appropriate anthranilic acids 10 via their haloacetyl derivatives 11 and
the corresponding 2-halomethyl-4H-3,1-benzoxazin-4-ones 12 by hydrazinoly
sis of the latter with ethyl and t-butyl carbazate and by aminolysis with
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4-amino-3,5-dimethylisoxazole and -pyrazole, respectively, see Scheme 1.
The 2-(haloacetylamino)benzoic acids 1la, b, f and g were obtained by
haloacetylation of the corresponding anthranilic acids either in the ab-
sence of base or in the presence of added triethylamine (Methods A and B,
respectively, Table 1), while the nitro derivatives 11d and e were pre-
pared by nitration of compounds lla and b, respectively (Method C) in
64-98% yields. The ring closures of the compounds 11 to the corresponding
2-(halomethyl)-4H-3,1-benzoxazin—4-ones (12) were effected in 63-95% yields
by refluxing with acetic anhydride (Methods D and E, Table 2).

The key steps of our synthesis sequence are the hydrazinolyses and
the aminolyses, respectively, of the halomethylbenzoxazinones 12. These
reactions are established methods for the conversion of 2-alkyl- and
2-aryl-4H-3,1l-benzoxazin-4-ones into the corresponding 3-(subst.)amino-

quinazolin-4(3ﬂ)-onesg’ 10b, 1lc

as well as their analogues not bearing
amino groups attached to position 3.11b They have, however never been
used for the conversion of 2-{(l-halomethyl)-4H-3,1-benzoxazin-4-aones into
the corresponding 2-(l-haloalkyl)-3-(subst.)aminogquinazolin-4(3H)-ones
where the reactive (l-haloalkyl) substituent might have caused complica-
tions; and only two 2-(dichloromethyl) derivatives have been obtained, by
allowing the appropriate benzoxazinone to react with ammonia and

o-toluidine, respectively.a’6

1@ J( @ﬁm

Da. f l1a (—d), b 0~* ,» £, g 12a, b, d-

M2
H,NNHEO, E t /////

t /// X
H,NNHCO ,Bu o (:>‘ (X=0, NH)

“ N
/
Mz

4 5 —= 6 —17 38 (X = 0)

S5cheme 1 (a, b, d-g: as for 4-9)



.5-1
.’?
u
_l
s
1)
~
E~]
~

We have used alkyl carbazates rather than hydrazine in the hydrazino-
lyses of the benzoxazinones 12 to obtain the 3-(alkoxycarbonylamino) de-
rivatives 4 and 5 (Methods F and G, Table 3) and converted the latter
into the 3-(unsubstituted amino) derivatives 6 in a subsequent step. In
the course of the preparation of the bromomethyl derivative 5e the star-
ting (bromoacetylamino)benzoic acid 1le was converted into the product
without purification of +the benzoxazinone 12e (Method K, Ta-
ble 3). The conversions of the benzoxazinones 12 into the (oxodihydro-
quinazolin-3-yl)-carbamates 4 and 5 are two-step processes and probably
involve the adducts 13 as the intermediates which were not isolated but
were immediately converted into compounds 4 and 5 in eone-pat proc-
esses simply by refluxing the suspensions of the benzoxazinones in ben-
zene. The halomethyl groups of the starting benzoxazinones 12 remained

0

R 0 0 CO-NH-NHCO,R

//1<:CH2H1g <:
" N 0 X
R
H NHNHCO,R
13 14: X = No,
(R=Et, Bu®; R', R'' and Hlg 15: X = NH, a: R = Bu®
as in 4 and 5) 16: X = NHCOCH,Br b: R = Et
17: X = NHCOCH,C1

intact in all cases and the same was found to be true for the aminolyses
leading to compounds ot type 8 and 9 (Method R, Table 5).

The reaction of the bromomethylbenzoxazinone 12g with t-butylcar-
bazate furnished the (oxodihydroguinazolin-3-yl)carbamate Sg in low yield
(17%). An alternative method was therefore devised for the preparation
of this product. 4,5-Methylenedioxy-2-nitrobenzoic acid12 was converted
into the carbazate l14a and the latter reduced to the amino analogue 15a.
Reaction of 15a with bromoacetyl chloride afforded compound 5g in 73%
yield without isolation of the intermediate 16a (Method J, Table 3).
Treatment of compound 15a with chloroacetyl chloride similarly led to
compound 5f without isolation of the intermediate 17a. By ring closure of
ethyl N(2)-(2-amino-4,5-methylenedioxybenzoyl)carbazate 15b (Method H,
Table ;) compound 4g was similarly obtained via the non-isclated inter-
mediate 16b.,
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The reaction of 2-aminobenzamides and 2-aminobenzohydrazides with
derivatives of carboxylic acids (including esters, artho esters and anhy-
drides) to afford quinazolinonesloa’ Ma 404 their 3-(subst.)amino deriv-
a‘cives,u"16 respectively, is an established method of synthesis of these
compounds, it has, however, not yet been used for the synthesis of 2-(1-
haloalkyl)-3-(unsubst. or subst. amino)quinazolin-4(3H)-ones and we are
aware of but one 2-(l-halealkyl)quinazelin-4(3H)-one which has been
synthesised by this method.5

Most 3-aminoquinazolin-4(3H)-ones 6 were obtained by ester cleavage
of the t-butyl carbazates 5 and decarboxylation of the resulting carbamic
acids which was brought about either by refluxing the carbazates 5 with
acetic acid in a one-pot process (Method L, Table 4) or by fusion of the
same starting compounds 5 (Method M). Compound 6b (53) was also obtained
by bromination of methylquinazolin-4(3H)-one 1 (Method N) as mentioned
above. Reaction of compound 6a with hexane-2,5-dione furnished the pyrrolyl-
quinazolinone 7a (Method P, Table 5) from which the fluoro analogue 7c
was obtained by halogen exchange (Method S). The 2-fluoromethyl-3-isox-
azolyl- (Bh) and the 2-fluoromethyl-3-pyrazolylquinazolinone (9c) were
similarly obtained.

Among the quinazolinone derivatives tested for plant protecting ac-
tivities compound éa, which significantly inhibits the growth of various
phytopathogenic fungi, was found io be the most promising. On the other

hand, compound 9¢ was found to have an effect on various functions of
the CNS.

EXPERIMENTAL

M.p.s were taken in glass capillaries and are not corrected. KBr i.r.
and 60 MHz 1H n.m.r. spectra were recorded on Specord 75 (Carl Zeiss Jena)
and Perkin-Elmer R 12 spectrometers with tetramethylsilane as internal
reference, respectively.

2-(Haloacetylamino)benzoic acids (11) (Table 1)

Method A: By haloacetylation of 2-aminobenzoic acids in the absence
of added base.

A mixture of anthranilic acid (13.7 g, 0.1 mol), dry benzene (250
ml) and chloroacetyl chloride (7.95 ml, 0.1 mol) was refluxed with
continuous stirring until the evolution of HCl ceased (ca. 2 h), and
allowed to cool to yield the colourless crystals of the chloroacetyl
derivative 1la (20.7 g, 97%).
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Method B: By haloacetylation of 2-aminobenzoic acids in the presence
of added triethylamine.

Chlorcacetyl chloride (0.88 ml, 11 mmol) was added by drops to a mix-
ture of 2-amino-4,5-methylenedioxybenzoic acid!? (1.87 g, 10 mmol), dry
dioxan (20 ml) and triethylamine (1.54 ml, 11 mmol) with continuous
stirring and water cooling. The mixture was stirred for another 1/2 h and
the product 11f (1.65 g, 64%) filtered off and washed with water.

Method C: By mnitration.

Compound 11a (22.7 g, 97 mmol) was added to conc: nitric acid (¢ 1,5;
100 ml) with continuous stirring withinca. 1/2 h below s9¢c. Stirring was
continued for another 1/2 h with ice-water cooling. The mixture was poured
onto ice (200 g) and the product 11d (23 g, 92%) filtered off and washed
with water (3x50 ml).

2-Halomethyl-4H-3.1-benzoxazin-4-ones (12) (Table 2)
(a) Chloromethyl derivatives (12a, d and f) (Method D)

The 2-(chloroacetylamino)benzoic acids 1la, d and f were refluxed
with acetic anhydride (10-15 parts) for 30-40 min. The resulting solutions

were evaporated to dryness at reduced pressure to yield crystalline or
gradually crystallizing oily residues which were purified by trituration
with ether. Compound 12f obtained by this method was chemically pure,
compound 12a had to be recrystallized for microanalytical purposes and
compound 12d was used without further purification in the following step.
(b) Bromomethyl derivatives (12b and g) (Method E)

The 2-(bromoacetyl)benzoic acids 11b and g (5 g) were refluxed for
3/4 - 1 h with acetic anhydride (50 ml). The resulting red solutions

were evaporated to dryness at reduced pressure, the residues were

dissolved in dichloromethane and the sclutions poured through Kieselgel

6 columns (adsorbent 10 g, column height 3 cm). The columns were then

washed with dichloromethane (50 ml). The resulting faint yellow solutions

were evaporated to dryness at reduced pressure to afford the crystalline

products 12b and g which were purified by trituration with hexane or pentane
The é6-nitro analogue 12e was similarly prepared. The yellow amorphous

material, obtained by evaporation of the reaction mixture was, however, not

purified but instead directly subjected +to reaction with t-butyl

carbazate (see below).

t-Butyl N(2)-(4,5-methylenedioxy-2-nitrobenzoil)carbazate (14a)
A mixture of 4,5-methylenedioxy-2-nitrobenzoic acid12 (4.2 g, 20
mmol), thionyl chloride (5 ml) and dry dioxam (15 ml) was refluxed for

1 h and evaporated to dryness at reduced pressure. The residue was
taken up in CH,CL, (10 ml) and the solution added within ca. 1.5 h to
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a mixture of t-butyl carbazate (2.65 g, 20 mmol), triethylamine (3.1 ml,
22 mmol) and CHzClz,with continuous stirring at -59C. The mixture was
stirred for 1/2 h at room temperature, washed with water (3x10 ml),
dried (MgSO4) and evaporated to dryness. The residue was triturated
with benzene (20 ml) to give the crystalline title compound (5.6 g,
82%), m.p. 143°C, Found C, 48.25; H, 4.9; N, 13.05. Cy3H;gNs0, (325.4)
requires C, 48.0; H, 4.65; N, 12.9%.9 max(KBr) 3400-3250, 1750, 1690,
1540, 1360, 1260, 1045 cm'l.

The ethyl carbazate 1l4b (m.p. 183°C; Omax 3390, 3270, 1770, 1700,
1540, 1360, 1260, 1050 cm_l) was similarly obtained in 93% yield.

t-Butyl N(2)-(2-amino-4,5-methylenedioxybenzoyl)carbazate (15a)

An ethanolic solution (1000 ml) of compound (14a) (69 g, 0.21 mol)
was reduced in the presence of a 10% Pd-C catalyst (5 g) at room tem-
perature. The catalyst was filtered off, the filtrate evaporated to
dryness at reduced pressure and the residue purified by trituration
with ether to give the crystalline title compound (50 g, 80%), m.p.
182°C. Found N, 14.35. 013H17N305 (295.3) requires N, 14.35%.

3 max 2430, 3330, 3200 b, 1740, 1680, 1250, 1055 cm_l.
The ethyl carbazate 15b (m.p. 175°C; 3 max 3460 w, 3370, 3310,

3180, 1750 sh, 1730, 1250, 1030 cml!) was similarly obtained in 98% yield.

Ethyl N-(2-halomethyl-4-ox0-3,4-dihydroquinazolin-3-yl)carbamates
(4a, b, d and g) (Table 3)

Method F: By the reaction of 2-halomethyl-4H-3,1-benzoxazin-4-ones
(12) with ethyl carbazate

(a) A mixture of compound 12a (9.7 g, 50 mmol), ethyl carbazate
(5.7 g, 55 mmol) and benzene (80 ml) was stirred for 10 min. at room

temperature and subsequently refluxed in an apparatus equipped with a
water separator until the reaction was complete. The mixture was evapo-
rated to dryness at a reduced pressure and the product 4a purified by
trituration with ether.

(b) A mixture of compound 12b (13.0 g, 54 mmol), ethyl carbazate
(6.2 g, 59.5 mmol) and benzene (50 ml) was refluxed for 1 h as above,
evaporated to dryness and the product (4b) purified by column chrom-
atography (Kieselgel G; CH2C12 - acetone, 10:1).

(c) A mixture of compound 12d (2.4 g, 10 mmol), ethyl carbazate
(1.15 g, 11 mmol) and benzene (25 ml) was stirred at room temperature
whereby the initially homogeneous mixture turned intoc a thick paste
(ca. 10 min). The mixture was then refluxed as above, evaporated to
dryness at reduced pressure and the residue (4d) purified by chromato-
graphy (Kieselgel G; CH2C12 - acetone, 10:0.5).
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Method H: By ring closure of ethyl N(2)-(2-amino-4,5-methylenedioxy-
benzoyl) carbazate (15b) with bromoacetyl bromide

Bromoacetyl bromide (13.8 ml, 158 mmol) was added dropwise to a
mixture of ethyl N(2)-(2-aminc-4,5-methylenedioxybenzoyl)carbazate
(15b) (20 g, 74,8 mmol), Na2C03 (8.25 g, 78 mmol) and dry dioxan (350 ml)
with continuous stirring and ice-water cooling. The cocling bath was
removed and the mixture stirred for another 6 h and evaporated to
dryness at reduced pressure. The residue was taken up in water and
CH2[212 (100 ml, each) and the aqueous phase extracted with CH2F12 (50 ml)
The combined CH2C12 solutions were dried (MgSOa) and evaporated to
dryness. The residue was purified by column chromatography (Kieselgel G;
CH,Cl, - acetone, 10:1) to furnish compound 48.

t-Butyl N-(2-halomethyl-4-0x0-3,4-dihydroquinazolin-3-yl)carbamates
(5a, b, d-g ) (Table 3)

Method G: By the reaction of 2-halomethyl-4H-3,l1-benzoxazin-4-ones
(12) with t-butyl carbazate

(a) Mixtures of the benzoxazinones 12a, crude 12d and 12f, respec-
tively, t-butyl carbazate (1.2 mol-equivalents) and dry benzene (10
parts) were refluxed for 1 h in an apparatus equipped with a water

separator and allowed to cool to give the crystalline products 5a, 5d
and 5f, respectively, which were washed with ether.

(b) A mixture of the benzoxazinone 12b (3.4 g, 14 mmol), t-butyl
carbazate (2.1 g, 16 mmol) and dry benzene (30 ml) was stirred for ca.
1 h at room temperature (whereby a thick paste formed) and then refluxed
as above to give a clear solution. The white solid (0.4 g) which sepa-
rated from the solution on cooling was filtered off and the filtrate
worked up by column chromatography (Kieselgel G 60, 150 g; CHZCI2 -
acetone, 10:1) to afford, in addition to two non-identified by-products
(0.15 and 0.33 g, respectively), the desired product 5b (2.56 g, 51%).

(c) A mixture of the benzoxazinone 12g (4.3 g, 15 mmol), t-butyl
cabazate (2.2 g 17 mmol) and dry benzene (25 ml) was stirred at room
temperature (to afford a thick paste) and then refluxed as above whereby
a clear solution resulted from which a white saolid (0.4 g) separated.
This was filtered off and the filtrate evaporated to dryness. The
residue was dissolved in CH2C12 and worked up by chromatography (Kie-
selgel G 60, 250 g; CHZCI2 - acetone, 10:1, 2 L) to afford the desired
product 58 (1.0 g, 16.7%) along with three unidentified co-products
(1.1, 0.6 and 0.1 g, respectively).

Method J: By ring closure of t-butyl N(2)-(2-amino-4,5-methylenedi-

oxybenzoyl)carbazate 15a with haloacetyl chlorides
(a) Chloroacetyl chloride (24.2 ml, 300 mmol) was added dropwise
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to a suspension of compound 15a (75 g, 254 mmol) and Na,C03 (29.6 g,
280 mmol) in dry dioxan (1200 ml) with continuous stirring and ice-water
cooling at such a rate (ca. 3/4 h) that the mixture did not congeal.
Stirring was continued for 1 h at room temperature and the mixture was
kept overnight at this temperature. The resulting crystalline product
was washed with dioxan and then with water (1 L) to give compound 5f.
The filtrate and the dioxan washings were combined and evaporated to
dryness at reduced pressure. The residue was dissolved in ether, the
solution washed (5% agq. NaHCO5, then water), dried (MgSOa) and evapo-
rated to dryness. The residue was purified by trituration with benzene
(100 ml) and washed with light petroleum to afford a second crop of
compound 5f (m.p. identical with that of the first crop; total yield
56 g, 59%).

(b) Bromoacetyl chloride (3.3 g, 21 mmol) was added dropwise to a
suspension of compound 15a (5.9 g, 20 mmol) and N32C03 (2.2 g, 21 mmol)
in dry dioxan (120 ml) with continuous stirring and ice-water cooling
at such a rate that the mixture did not congeal. The ice-water bath was
removed and the mixture stirred for another 3 h and then replaced into
the icewater bath. A further amount of bromoacetyl chloride (3.3 g, 21
mmol) was added as above. The bath was removed and stirring continued
for 3 h. The resulting suspension was evaporated to dryness at reduced
pressure. The residue wus taken up in CHZCI2 (60 ml), the solution
washed with water (3x20 ml), dried (MgS0,) and evaporated to dryness.
The resulting crystals of compound 5g (5.8 g, 73%) were purified by
trituration with ether.

Method K: From 2-bromoacetylamino-5-nitrobenzoic acid (lle) without
isnlation of the intermediate benzoxazinone 12e in pure form

Compound 1le (5.0 g, 16.5 mmol) was refluxed with acetic anhydride
(60 ml) for 1 h and the resulting clear soclution evaporated to dryness
at reduced pressure. The residue was triturated with pentane to give the
crude benzoxazinone 12e as a yellow amorphous material. A mixture of
this product, t-butyl carbazate (2.4 g, 18 mmol) and dry benzene (20 ml)
was stirred for 1 h at room temperature to give a thick paste which was
refluxed for 1 h in an apparatus equipped with a water separator. A
clear solution first formed and then the yellow crystals of the desiered
compound Se gradually started to separate. The mixture was allowed to
cool and the product (3.6 g, 55%) filtered and washed with ether.

3-Amino-2-(halomethyl)quinazolin-4(3H)-ones § (Table 4)
Method L: Mixtures of the carbamates 5 and dry ( 99%) acetic acid

(5-10 parts) were refluxed until the evolution of CO., ceased, and evapo-
rated to dryness at reduced pressure. The residues were triturated with
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methanol, the products filtered and washed with methanol. Alternatively,
the reaction mixtures were concentrated by evaporation of part of the
solvent at reduced pressure until the product started to crystallize.
The crystals were filtered and washed with ether.

Method M: The carbamates 5 were fused and heated at ca. 185°C until
the evolution of CO, ceased (ca. 10 min). The products which solidified
when allowed to cool were pulverised and triturated with butanol or etha-
nol and, if not sufficiently pure, recrystallized.

Method N

A mixture of 3-—amino—2-methy1quinazolin-h(3ﬂ)—0ne1 (1) (30 g, 0.17
mol), ethanol (350 ml) and cyanogen bromide (21.2 g, 0.2 mol) was re-
fluxed under a well-ventilated hood for 5 h in a flask egipped with an
efficient condenser and an absorber containing aqueous alkali. A homoge-
neous solution formed with vigorous gas evolution. After ca. 1 h a col-
ourless crystalline powder started to separate. The product, 6b, was
isclated by filtration of the hot reaction mixture and proved identical
(i.r., t.1.c.) with an authentic product obtained according to Method L.

Attempts to prepare the methylenedioxy derivative 6g by the same
method failed.

2-(Halomethyl)-3-hetarylquinazolin-4(3H)-ones 7-9 (Table 5)
Method P
A mixture of compound 6a (10.4 g, 50 mmol) and hexane-2,5-dione

(20 ml) was stirred for ca. 1 h at 150°C under argon and evaporated to
dryness at reduced pressure. The oily residue crystallized when tri-
turated with ether. The crude blue product was purified by medium-pres-
sure chromatography (Kieselgel G, 100 g; CHZCIZ; 200 kPa) to afford
2-(chloromethyl)-3-(2,5-dimethylpyrrol-1-yl)quinazolin-4(3H)-one 7a.
The product turns coloured when exposed to light or air.

Method R: By the reaction of 4H-3,l1-benzoxazin-4-ones (12) with
4-amino-3,5-dimethylisoxazole and 4-amino-3,5-dimethylpyrazole.

(a) Mixtures of the benzoxazinones 12a, d and f, respectively, (50-
55 mmol), 4-amino-3,5-dimethylisoxazole!’ (1.05-1.1 mol-equivalent)
and dry benzene (100 ml) were stirred for 1/2 - 4 h at room temperature
whereby a clear solution (@), a crystalline product with a clear super-
natant (b) and a suspension (f), respectively, resulted. The mixtures
were the refluxed for 1/2 (@, d) - 4 h (f) in an apparatus equipped
with a water separator. The clear solution obtained in the a series
was treated with Norite and evaporated to dryness at reduced pressure.
The residue was crystallized from ethanol. In the d series the wine-red
solid which separated when the mixture was allowed to cool was re-

crystallized from benzene (in the presence of Norite or Kieselgel G).
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Table 6: lH n.m.r. spectra of the 2-halomethyl-3-hetarylquinazolin-
4(3H)-ones 7-9 in COCls

7a: 2.05s (2xMe), 425.s (CH2C1), 6.0s5 (2x pyrrole H), 7.3-8.0 (3xArH),
8.35d (J=9 Hz; 5-H)

7c: 2.0s (2xMe), 5.0d (J=46 Hz; CHZF), 5.95s (2x pyrrole H), 7.3-7.9m

" (3xArH), 8.3d (Jx9 Hz; S-H)

Ba: 2.2s + 2.35s (2xMe), 4.3s (CH2C1), 7.4-7.9m (3xArH), 8.35d
(J=9 Hz; S5-H)

8d: 2.15s + 2.4s (2xMe), 4.3s (CHZCI), 7.85d (J~9 Hz; 8-H), 8.55dd
(7-H), 8.95d (J®2 Hz; 5-H)

8f: 2.155 + 2.3s (2xMe), 4.25s (CH2C1), 6.15s (OCHZO), 7.1s + 7.55s
(2xATH)

Bh: 2.1s + 2.25s (2xMe), 5.0d (J=48 Hz; CHZF), 6.05s (OCHZ), 7.1s
+ 7.55 (2xArH)

9a: 2.1s (2xMe), 4.3s (CH,Cl), 7.3-7.9m (3xArH), 8.3d (J=9 Hz; 5-H),
10.15bs (NH)

9¢c: 2.1s (2xMe), 5.05d (J=46 Hz; CHZF), 7.4-7.9m (3xArH), 8.3d
(J=9 Hz; S5-H)

9d:%2.1s (2xMe), 4.55s (CHzCl), 8.15d (J=9 Hz; B8-H), 8.85dd (7-H),
9.05d (J=2Hz; S-H)

9f: 2.1s (2xMe), 4.25s (CH,C1), 6.1s (OCH,0), 6.6bs (NH), 7.1s + 7.55s
(2xArH)

¥ In DMSO-d

6
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In the £ series part of the product separated in crystalline form when
the mixture was allowed to cool; an equal amount of the same product
was obtained by evaporation of the filtrate to dryness at reduced
pressure. The combined crude fractions were purified by pouring their
solution in CH2E212 (200 ml) through a Kieselgel G column (100 g). When
the solvent benzene was replaced by dioxan in the f series, the same
product was obtained in slightly lower yield.

(b) Mixtures of the benzoxazinones 12a, d and f, respectively, (50
mmol), 4—amino-3,S—dimethylpyrazole18 (50-55 mmol) and anhydrous dioxan
(200 ml in the a and f, 60 ml in the d series) were stirred for 16 h at
room temperature; almost clear solutions formed in the a and f series
whereas, in the d series, crystallization of the product from the ini-
tially formed clear solution soon started. The small amounts of
impurities were filtered off in the a and f series and the filtrates,
as well as the mixture resulting in the d series (containing part of
the product in crystalline form) were evaporated to dryness at reduced
pressure. The residues were purified either by chromatography (a series;
Kieselgel G; CH,C1, - acetane, 7:3) or trituration with CH,C1, (d se-
ries) or by recrystallization from methanol (f series). Alternatively,
the residue was dissolved in CH2C12 (20 ml) and allowed to stand over-
night whereby the product gradually crystallized (a series).

Method S: By halogen exchange

Mixtures of the 3-hetarylbenzoxazinones 7a, Bf and 9a (2-50 mmol),
KF (3 mol-equivalent) and 1,2-ethanediol (3-5 ml for 10 mmol of the
hetarylbenzoxazinone) were heated for 2 h at 16500, allowed to cool and
taken up in water and CH2C12. The aqueous phases were extracted with
CH,Cl,, the combined CH,Cl, solutions dried (MgSOQ) and evaporated to
dryness. The residues were purified by column chromatography (7c¢c, 9c;
Kieselgel G; CH2[312 - hexane, 7:3) or by recrystallization from benzene
(7c¢), ethanol (Bh) or ethyl acetate (9c).
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