KypHan opr. Ta ¢papm. ximii. — 2011. — T. 9, Bun. 3(35)

UDC 547.8561:547.583.5:542.957.2

STUDYING THE GRIGNARD REACTION OF QUNAZOLINONE
DERIVATIVES CONTAINING AN ESTER GROUP

L.A.Shemchuk, D.V.Levashov, M.Al-Asri Jamil, Yu.O.Shenhof,

P.S.Arzumanov, V.P.Chernykh

National University of Pharmacy

61002, Kharkiv, Pushkinskaya str. 53. E-mail: elmitro@mail.ru

Key words: anthranilamide; quinazolinone; glycine; heterocyclisation; Grignard reagent

The transformation of 4-oxo-3,4- dihydroquinazolinone derivatives containing an ester group
under the conditions of the Grignard reaction has been investigated. It has been found that the
reaction of 2-carbethoxy-4-oxo-3,4-dihydroquinazoline and (4-oxo-3,4-dihydroquinazolin-3-yl)-,
(2-carbethoxy-4-oxo-3,4-dihydro-quinazolin-3-yl)acetic acid esters proceeds involving the ester
group and the excess of the reagent does not influence on its result.

AOCIAXEHHSI PEAKUII TPUHBSIPA MOXIQHUX XIHA30JIIHOHY, LLO MICTSITb CKJIAQHO-
ECTEPHY rpyriy

J1.A.Ulemyyk, [.B.JleBawoB, M.Anb-Acpi Oxamins, FO.0O.LLeHrog, I1.C.Ap3ymaHoB, B.Il1.YepHux
Aocnig>xeHo nepeTBoOpeHHsI NoxigHux 4-okco-3,4-[AurigpoxiHa30JiHy, Ki MiCTSITb eCTepHy rpyny,
B ymMoBax peakuii FpuHbapa. BcTaHOBieHO, WO peakuis 2-kapbetokcu-4-okco-3,4-gurigpo-
xi3osiHy Ta ectepiB (4-okco-3,4-gurigpoxiHasonin)-, (2-kap6erokcu-4-okco-3,4-gurigpoxiHaso-
NisT)oLTOBOI KMC/I0TY Nepebirae no ecTepHiii rpyni, HaAMLLIOK peareHTa He BI/IMBa€ Ha nepeoir peakuii.

N3YYEHUE PEAKLUUUN TPUHBSPA NMPOU3BOA4HbIX XUHA3OJIMHOHA, COAEPXALLNX CJ10XK-
HO3®UPHYIO I'PYIIITY

J1.A.lLlemuyyk, A.B.JleBawoB, M.Anb-Acpu Dxamuns, 10.A.LLleHrog, IN.C.Ap3ymaHoB, B.I1.4YepHbix
N3yyeHO npeBpaujeHne npon3BoaHbIX 4-0kco-3,4-AnrnapoxmHa3osIMHa, cogepiKaLlnx CJI0XKHO-
a¢upHyo rpynny, B ycnoeusix peakunm FpuHbsipa. YcTaHOB/IeHO, YTO peakuns 2-kap63Tokcu-4-
OKCO-3,4-anrnapoxmHa3osinHa n a¢pnpos (4-okco-3,4-gurngpoxmHasonunin)-, (2-kapb6atokcun-4-
0KCO0-3,4-ANrnapoxnHa3osn)yKCyCHOM KNC/I0TbI MPOTEKaEeT Mo C/I0XXKHO3IGUPHOU rpynne, n3obbi-
TOK peareHTa He B/IUSIET Ha rIpoTeKaHne peakuuu.

This work is devoted to the evaluation of interaction
of quinazolinone derivatives and Grignard reagents.
Total number of such publications is insignificant and
they concern only to unfunctionalized alkyl (aryl)
substituted in positions 2 and 3 derivatives of 4-oxo-
3,4-dihydroquinazolines, or substituted on one of
these positions. The generalized information according
to the literature research made by Beilshtein Inst.
database is cited below, on the scheme 1. 2,3-Disub-
situted derivatives react with an alkyl (aryl) magnesi-
umhalides by carbonyl group in position 4 of the
quinazoline kernel [1, 2], herewith, the rearrangement
in 1,3-benzoxazinones (products A and B) is also
possible [3]. 4-Oxo-3,4-dihydroquinazoline deriva-
tives which don’t contain a substituent in the second
position interact with R-magnesiumhalides by this
position that is accompanied by the quinazoline cycle
opening (product C) [4]. Not substituted in position 3
derivatives react with Grignard reagents by an oxo-
group, thus decyclization is also observed (product D)
[5, 6]. Together with this, it has been shown by us that
the presence of functional group, in particular ester
group, can affect the reaction passing. Thus interaction
of 3-aryl-2-carbethoxy-4-o0xo-3,4-dihydroquinazoli-
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nes with arylmagnesiumhalides proceeds only on an
ester group and not touches dihydropyrimidine kernel,
even under the significant excess of Grignard reagent
(product E) [7].

In addition to work on research of Grignard reac-
tion among 4-o0xo-3,4-dihydroquinazolines derivati-
ves, containing an ester group a series of researches
have been made. Since, in agreement with the resulted
literature data, the interaction direction depends on
the presence of substituents in position 2 and 3 of the
quinazoline kernel, the transformation under Grignard
reaction of the derivatives containing an ester group
in position 2 or 3 and not substituted on other position
has been investigated. As a substrates the 2-carbe thoxy-
4-ox0-3,4-dihydro-quinazoline and esters of (4-oxo-3,4-
dihydroquinazolin-3-yl)acetic acid were chosen (not
substituted on the third and second positions respon -
sibly), and also esters of (2-carbethoxy-4-oxo0-3,4-di-
hydroquinazolin-3-yl)acetic acid which contain the
ester group in both the second, and in the third
positions.

By carrying out the reaction of not substituted in
the third position 2-carbethoxy-4-oxo-3,4-dihydro-
quinazoline (1) with arylmagnesiumhalides correspon -
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Scheme 1

ding derivatives (2) were received. Esters of (4-oxo-
3,4-dihydro-quinazoline-3-yl)acetic acid (4) were re-
ceived by heating of compounds (3) with formic acid,
also reacted with Grignard reagents by ester group
(Scheme 2). In both cases reaction stopped on the
stage of interaction with ester group and excess of a
reagent (1:7) did not influence its result. Most likely,
such result is possible to explain by spatial availability
and delocalization of electron density as a result of
diaryl hydroxymethyl group formation.

We obtained N-(o-ethyloxalylaminobenzoyl)alkyl
glycinates (7) by two different methods. In method A:
benzoxazin-4-one (6) was treated with alkyl glycinates
hydrochloride resulting in compounds (7). In method
B: N-(o-amino benzoyl)alkyl glycinates (3) were acy-
lated by ethyloxalylchloride affording compounds (7).

A comparison between this two methods shows:
method A is less economic, consuming time and with
fewer yields while method B is more economic pre-
serving time and with excellent yields.

Besides, alkyl-(2-carbethoxy-4-oxo-3,4-dihydro- 3-
quinazolinyl) acetates (10) were obtained by two dif-
ferent methods. Method I: compounds (7) were boiled
in acetic anhydride leading to intramolecular conden -
sation and obtaining compounds (10). In method II:
quinazolinone (9) was alkylated by the alkyl chlo-
roacetates resulting in compounds (10) with excellent
yields (Scheme 3).

Interesting reactions have been done between Grig-
nard reagents which were prepared according to [8]
and compounds (7) and (10) to obtain diaryl hy-
droxymethyl fragments which have pharmacophoric
properties resulting in the desired products N-(1,1-
diaryl-1-hydroxyeth-2-yl)- N'-diarylhydroxyacetyl an-
thranil-amides (8) and 2-(diarylhydroxymethyl)-3-
(1,1-diaryl-1-hydroxyeth-2-yl)-4-oxo-3,4-dihydroqu
inazolines (11).

Conclusions

The interaction of not substituted in the position 3
2-carbethoxy-4-o0x0-3,4-dihydroquinazoline, not sub -
stituted in the position 2 esters of (4-o0xo-3,4-dihydro -
quinazolin-3-yl)acetic acid and also disubstituted (2-
carbethoxy-4-oxo-3,4-dihydroquinazolin-3-yl)acetic acid
with Grignard reagent stopped on the stage of inter-
action with ester group and excess of a reagent did not
influence its result.

Experimental Methods

'H NMR spectra were registered on a spectro-
photometer Varian M200, operating frequency 200 MHz,
from solutions in DMSO-dg with TMS as internal
reference.

2-(Diphenylhydroxymethyl)-4-o0xo0-3,4-dihydro-3-
quinazoline (2a). 3.28 g (0.01 mole) of 2-carbethoxy-
4-0x0-3,4-dihydroquinazoline (3.10) was dissolved in
tetrahydrofurane to the solution of phenylmagnesium
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bromide in tetrahydrofurane. The reaction mixture was
stirred for 1 hour, hydrolyzed by a saturated solution
of NH4Cl, the organic layer was separated, the solvent
was evaporated. The residue was recrystallized from
methanol Yield — 75%. M.p. — 196-198°C. NMR
H o, ppm: 6.60 M (5H, Ar), 7.10 m (2H, Ar), 7.40 m
(4H Ar, OH), 7.60 m (2H, 6-CH, 8-CH), 8.10 T (1H,
7-CH), 8.30 n (1H, 5-CH), 11.40 ¢ (1H, NH).
Compounds (2b,c) were obtained similarly.
2-(Di(o-tolyl)hydroxymethyl)-4-ox-3,4-dihydroquin-
azoline (2b). Yield — 60%. M.p. — 222-224°C. NMR
lH, o, ppm.: 2.40 ¢ (6H, CH3), 6.80-7.20 m (5H, Ar),
7.40 m (4H, Ar), 7.60 m (2H, 6-CH, 8-CH), 8.10 T
(1H, 7-CH), 8.30 n (1H, 5-CH) , 11.40 ¢ (1H, NH).
2-(Di(p-tolyl)hydroxymethyl)-4-oxo0-3,4-dihydro-
qumazollne (2¢). Yield — 75%. M.p. — 240-242°C.
NMR H o, ppm: 2.10 ¢ (6H, CH3), 7.00-7.30 M (5H,
Ar), 74OM(4H Ar), 7.60 m (2H, 6-CH, 8-CH), 8.10
T (1H, 7-CH), 8.30 n (1H, 5-CH), 11.40 ¢ (1H, NH).
Alkyl-(4-0x0-3, 4-dihydro-3-quinazolinyl) acetates
(4a,b). A mixture of 0.01 mole N-(o-amino benzoyl)
alkyl glycinates (2.08 g of methyl ester or 2.22 g of
ethyl ester) (3) and 5 ml of formic acid was bolied for
45-60 minutes, cooled and diluted with 50 ml of water
with good scratching to initiate the formation of
crystals. The mixture was left to the next day, filtered,
washed by water, dried. The products were recrystal-
lized from ethanol. Yield of methyl ester (4a) was 68%
and of ethyl ester (4b) Was 64%. M.p. — 144-146°C
(4a) and 168-170°C (4b); 'H NMR, 3, ppm: for (4a):
3.70 s (3H, OCH3), 4.85 s (2H, CHz) 7.55t (1H,
ArH), 7.70 d (1H, ArH), 7.85 t (1H, ArH), 8.10 d
(IH, ArH), 8.35 s (1H, C-2 H quinazolinone); for
(4b): 1.15 t (3H, CH2CH3), 4.25 q (2H, CH>CH3),
4.9s (2H, CH2CO), 7.4t (1H,ArH),7.55d (1H,ArH),
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7.7 t (1H,ArH), 8.15d (1H,ArH), 8.35s (1H, C-2 H
quinazolinone).

3-(1,1-Diaryl-1-hydroxyeth-2-yl)-4-oxo-3,4-dihyd-
roquinazolines (5a,b). 0.01 mole (2.18 g of methyl
ester and 2.32 g of ethyl ester) of alkyl-(4-o0x0-3,4-di-
hydro-3-quinazolinyl) acetates (4a, b) were heated in
15 ml of anhydrous THF for dissolution. The mixtures
were evaporated directly and the precipitates were
crystallized from anhydrous methanol and filtered
within hot. The products were filtered, cooled. Yields
of products were 45% for (5a) and 53% for (5b) in
case of CcHsMgBr and p- MeCsH4MgBr respectwely
M.p. — 105-107°C (5a) and 200-202°C (5b);
NMR, 3, ppm: for (5a): 4.75 s (2H, CHy), 5. 75 S
(lH,OH), 7.5 m (14H,ArH), 8.35 s (IH,C-2 H
quinazolinone); for (5b): 2.25 s (6H,CH3+CH3), 4.80
s (2H, CHy), 5.55s (1H, OH), 6.40 d (2H, ArH), 6.80
d (2H, ArH), 7.00-8.00 m (8H, ArH), 8.15s (1H, C-2
H quinazolinone).

N-(o-Ethyl oxalyl aminobenzoyl) alkyl glycinates
(7a,b). Method A: a mixture of 0.01 mole of alkyl
glycinates hydrochlorides (1.25 g of methyl ester or
1.4 g of ethyl ester) and 0.01 mole (1.44 ml) of triethy -
lamine in 15 ml of ethanol was heated for dissolution
then 0.01 mole (2.19 g) of 2-carbethoxy-4H-3,1-ben -
zoxazin-4-one (6) was added and heated for 5-10 min-
utes leading to formation of red color in the mixture.
The mixture was cooled, diluted with 50 ml of water
with good scratching, left for 24 hours, filtered, dried
and recrystallized from ethanol. Yield of methyl ester
(I11.7a) was 75% and of ethyl ester (I11.7b) was 77%.

Method B: To a mixture of 0.01 mole of N-(o-
amino benzoyl) alkyl glycinate (2.08 g of methyl ester
or 2.22 g of ethyl ester) (3) and 15 ml of acetic acid,
0.01 mole (1.44 ml) of triethylamine was added drobly
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with mixing. To that mixture, 0.01 mole (1.2 ml) of
ethyl oxalyl chloride was added gradually then stirred
for 5 hours. The mixture was diluted with 50 ml water
with scratching. The mixture was left for 24. The
formed products were filtered, washed by water, dried,
recrystallized from ethanol. Yield of methyl ester (7a)
was 85-88% and of ethyl ester (7b) was 80-83%. M.p. —
125°C (7a) and 100°C (7b); '"H NMR, &, ppm: for
(7a): 1.30 t (3H, CH2CH3), 3.65 s (3H, OCH3), 4.00
d (2H, NHCHD>), 4.20 q (2H, CH>CH3), 7.20 t (1H,
ArH), 7.60 t (1H, ArH), 7.90 d (1H, ArH), 8.50 d
(1H, ArH), 9.30 t (H, NHCH)3), 12.60 s (NHCO); for
(7b): 1.30 m (6H, 2CH2CH3), 3.90 d (2H, NHCHD»),
4.30 m (4H, 2CH»>CH3), 7.25t (1H, ArH), 7.55t (1H,
ArH), 7.85d (1H, ArH), 8.55d (1H, ArH), 9.30 t (H,
NHCH?3), 12.65 s (NHCO).
N-(1,1-Diaryl-1-hydroxyeth-2-yl)-N'-diarylhydroxy-
acetyl anthranilamides (8a,b). 0.01 mole (3.08 g of
methyl ester or 3.22 g of ethyl ester) of N-(o-ethyl
oxalyl aminobenzoyl) alkyl glycinates (7) were heated
in 15 ml of anhydrous THF for dissolution. In portions
with 20 minute-intervals, the mixture was added to
and stirred with freshly prepared Grignard reagents
with a ratio (1:7) with gentle heating. Stirring was kept
for 30 minutes after last addition. To the mixture, we
poured a solution for hydrolysis with mixing. Product
was crystallized from ethanol. Yield of (8a) was 65%
and of (8b) — 60-63%. M.p. — 90°C (8a) and 120°C
(8b); 'H NMR, &, ppm: for (8a): 4.00 d (2H, CH2),
7.20-7.70 m (26H, ArH+20H), 8.55 d (NHCH»),
11.95 s (NHCO); for (8b): 2.20 m (12H, CH3), 3.20
d (2H,CHy), 7.10 m (20H,ArH +20H), 7.50 m
(1H,ArH), 8.50 d (1H,ArH), 9.75 d (NHCH?3), 11.85
s (NHCO).
Alkyl-(2-carbethoxy-4-o0x0-3,4-dihydro-3-quinazo-

linyl) acetates (10a,b). Method A: a mixture of 0.01 mole
(3.08 g of methyl ester or or 3.22 g of ethyl ester) of
N-(o-ethyl oxalyl aminobenzoyl) alkyl glycinates (7a,b)
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