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Abstract: 3,5-Dichloro-2H-1,4-0xazin-2-ones 1 and 3-chloro-2H-1 4-benzoxazin-2-ones 2 react with
a-aminoketones to yield bi- and tricyclic imidazo-fused intermediates via an intramolecular cyclisation
reaction. Reaction of these lactone intermediates with various nucleophiles generates new substituted
1 H-imidazoles useful for pharmacological screening. Reactions of compounds 1 with 3-amino-alcohols
followed by treatment with SOCI, provides 2,3-dihydro-8H-imidazo[2,1-c]-1,4-oxazin-8-ones but
lactone cleavage resulted in the formation of some unidentified decomposition products. © 1999 Elsevier
Science Ltd. All rights reserved.
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d 3-chloro-2f1-1,4-benzoxazinons 2 via a two-step

o 1

Selective reaction of ihe 1m1c10y1 chioride function with NaN3 or dlaZOCOIl’lpOquS
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procedure (Sc
followed by an intramolecular ring closure gave bi- and tricyclic tetrazolo[5,1-c]- and [1,2,3]triazolo[5,1-¢]-
fused ring systems 3 and 4 (X = N) or § and 6 (X = CR') via an electron shift towards the electrophilic part.
The lactone function of these intermediates could easily be cleaved with different nucleophiles such as water
(NuH = HOH), alcohols (NuH = ROH) and amines (NuH = RNH,, R,NH) yielding tetrazoles 7 and 8 or
1,2,3-triazoles 9 and 10.
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We here deal with a comparable methodology using other bifunctional reagents such as a-aminoketones
or the corresponding dimethyl acetals (E = O or (OMe),) and f-amino-alcohols (E = OH). We have studied
their reaction with compounds 1 and 2 to yield 3-amino-substituted compounds 11 and 12 which could
possibly be converted into bi- and tricyclic products. Their cleavage with nucleophiles could provide new

specifically substituted imidazoles (Scheme 2).
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fungicidal (13)", cardiovascular (14)° , psychopharmacological (15)" and anti-allergic (16 , 17" ) activity
(Figure 1).
Y, o T
/I N —N ~ o~ N
$ AN A O L
X N7 A

13 Ar= 1,3-Cl;-C¢H4 14X=COOH, Y=H
“OO0R

The 3,5-dichloro-2H-1,4-oxazin-2-ones la-¢’ and 3-chloro-2/-1,4-benzoxazin-2-ones 2a,b® were easily
prepared via a one-pot synthetic method using oxalyl chloride and the appropriate cyanohydrins or
ortho-amino phenols (Scheme 3). These compounds (1 and 2) are characterised by two electrophilic sites: an



imidoyl chloride and a lactone group. Their selective reactions with bifunctional reagents such as
o-aminoketones and B-amino alcohols were tested.
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Reactivity of compounds 1 and 2 towards a-aminoketones

The a-aminoaldehydes or ketones were purchased (i8a: R'= R" =H, E = (OMe),) or prepared using the

Déliépine (18 : R =Ph, R"=H, E =O)9a or the Gabriel procedure (18¢c: R' = Me, R" = H, E =0; 18d: R,
R"= Me, E =0)"
R R |R" |E % yield
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Cl/\N'//\N/ﬁ/K 11b Me Me Me | =0 50
R" H o E Ilc |Me Ph |H [-O 50
Ho AR n 11d [2,6-Cly-C¢H; H H |[(OMe), |85
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Reagents and conditions: 18, EtOAc, Et3N, 2 h, reflux; *: yield undetermined

Scheme 4

Reaction of these a-aminoketones with compounds 1 in the presence of Et3N in refluxing ethyl acetate
gave selective attack on the imidoyl chloride function yielding 3-amino-substituted compounds 11a-f

(Scheme 4) in moderate to good yields. Oxazole formation via lactone cleavagcm (Scheme 5) in reactions of
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(higher temperatures, presence of Lewis acids, replacement of the imidoyi chioride by fiuoride, iodide,
cyanide) failed to improve the selectivity of the reaction. 3-Amino-substituted compounds 12a-¢ (by reaction
with the imidoyl chloride) as well as benzoxazoles 19a-c (via lactone cleavage) were isolated by
chromatography, the benzoxazoles being more polar.

Scheme 5

Compounds 11 show strong IR-absorptions around 3350 (= 70) cm-i (NH) and 1740 (£ 10) cm-l
(lactone/ ketone). Typical 13C-signals for 3-amino-substituted oxazin-2-ones appear at 152 (£ 1) ppm (C-2),
144 (+ 2) ppm (C-3), 126 (+ 3) ppm (C-5) and 135 (£ 3) ppm (C-6). The aliphatic carbony! signal appears at
202 (£ 5) ppm (11b,e and f) and 192.5 (+ 0.3) ppm (11¢) while the absorption of the acetal in compounds 11a
and 11d is found around 101.7 (+ 0.3) ppm. The N-H signal is found in IH NMR- spectra as a broad singlet or

Qiiu 2 avs 1% Qi PR LUAN R s & G ¥

triplet at 6.7 (+ 0.4) ppm. Compounds 12 and 19 were differentiated on the basis of their 13C NMR-signals:

151.7 (+ 0.2) ppm (C-2), 1447 (£ 0.6) ppm (C-3), and 116.0 ( 0.3) ppm (C-8) for the former and
155.5 (£ 0.15) ppm (C-2, amide) and 113 (& 3) ppm (C-7) for the latter.

Cyclisation of compounds 11 and 12: generation of 8H-imidazof2,1-c][1 4]oxazin-8-ones 20a-f and
1H-imidazof2, 1-c][1,4]benzoxazin-4-ones 21a-c

Ring closure of compounds 11 or 12 was realised by stirring them in a 2/1 mixture of acetic
anhydride/trifluoroacetic acid (2/1) for 3 to 5 h giving 8H-imidazo[2,1-c]{1,4]oxazin-8-ones 20a-f and
4H-imidazo[2,1-c][1,4]benzoxazin-4-ones 21a-c in good yields (Scheme 6). These compounds were purified
by recrystallisation.
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21

*: compound 20g was not separated but used as such in the next step of the procedure.
Reagents and conditions: i, acetic anhydride/trifluoroacetic acid (2/1), 3-5 h, 60 °C.

Scheme 6



Formation of the imidazo-fused ring systems 20 and 21 is characterised by the disappearance of the N-H
stretching in the IR spectra. The lactone gives a 13C NMR absorption around 150 ppm. Other typical values
are found at 112 (£ 3) ppm (C-5) and 131 (+ 2) ppm (C-8a) for compounds 20 and at 134 (+ 1) ppm
(C-2), 141 (£ 1) ppm (C-5a) and 121 (+ 1) ppm (C-9a) for compounds 21. 'H NMR-spectra show signals for
the imidazole part at 7.6 (+ 0.3) ppm.

Lactone cleavage of 8H-imidazo[2,1-c][1,4]oxazin-8-ones 20a-f and 4H-imidazof2, 1-c][1,4]benzoxazin-
4-ones 21a-c with alcohols and amines
The lactone function of compounds 20 and 21 could be cleaved with various nucleophiles such as

and alcohols yielding imidazoles. The latter are characterised respectively by an a-chloro ketone or an
. s .

: sxratival ot 08 Th oo aihots ~an

ortho-h yphenyl substituent at N-1 and a carboxylic group (derivative) at C-5. These substitution
A iland ha lidacatizen
patterns are almost undescribed in the literature

imidazo fused compounds (20 and 21) towards nucleophiles, we noticed an increasing stability: lactone
cieavage with aicohols yielding compounds 22a-d and 23a,b required up to one week of reflux (instead of 15

P
ia,b

minutes or 12 h for the tetrazolo or triazolo compounds respectively) When using amines (diethylamine

and iso-propylamine), we obtained the imidazoles 22e-g and 23c,d after stirring for 45 minutes at room

'+ Cleavage of the lactone with

temperature (15 to 30 minutes for the tetrazolo or triazolo compounds)
aniline to yield the imidazole 22h was only possible by using AICl5 in 1,2-dichloroethane as solvent (Scheme

7).

R R R" Nu % yield
R'\ 22a Me H H OMe 84
RO R 2b | Me Me |Me |OMe |81
o L % N 22e | Me Ph |H |OMe |90
HN 0§/|\Clu 24 |26CpCeHy [Me |H |OMe |79
R R lll 22e Me Me Me NEt, 86
20 22 22f 2,6-Ci,-C¢H; | H H NEt, 90
. 22g 2,6-Cl,-CcH3 | Me | Me | NEty 87
4‘\\/0\/0 i o \5,_1\{ 22h 2,6-Cl,-CgH;y | Me H NHFPh |90
/LU)\ /L —_— o Ay)\/Nu 22i 4-Cl- C¢Hy Me Me | OEt 86*
R~ N = - T J)l 23a H H H OMe 46
= HO A 3b | H Ph |H |OMe |90
- R N 23c | Me Ph |H |NHPr |65
21 - 23d H Ph H NEt, 80
*. overall yield starting from compound 1c.
Reagents and conditions: i, MeOH (or EtOH in case of 22i), 1 week, reflux (22a-d, 23a,b); propylamine, diethylamine, 45 min, R.T.
{22e-g, 23¢,d); in case of 22h: 1,2-dichlorocthane, aniline, AlCl5, 24 h, RT

Scheme 7
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The carbonyl stretching of the ketone, ester or amide in the imidazoles 22 and 23 is found around 1720
(+ 20) cm'! and 1640 (+ 20) em1. IR-spectra of imidazoles 23 show additional strong absorptions at

> 3000 cm~! due to the Ar-OH stretching. The a-chloro ketone substituent of compounds 22 shows two
13C-absorptions at 68 (+ 2) ppm (CHCI) and 196 (+ 1.2) ppm (22a-c,e) or 188 (+ 2) ppm (ketone) (22d, f-i ).
The o-hydroxyphenyl substituent of imidazoles 23 is characterised by a typical C-Ar-OH absorption value of
152 (+ 2) ppm. The ester or amide gives a signal around 158 (+ 2) ppm. The resonance values of the
imidazole carbon atoms of compounds 22 and 23 are strongly substituent dependent: C-2 gives an absorption

at 134 (+ 2) ppm or 138.8 (= 1) ppm in the esters 22a-d,i or the amides 22e-h respectively; these values are
deshielded by about 3 ppm in the analogous compounds 23. The signals for C-4 and C-5 are found aroun

129 (£ 2) ppm and 122.5 (+ 2) ppm espectlvely (H- or Ph-substituted) or at 136 (+ 2) ppm and 131.
(+ 5) ppm (Me-substituted). The (H-4 or H-5) in the imidazole part of compounds 22 and 23 absorbs in
'H NMR spectra around 7.3 (+ 0.5) ppm whereas the CHCI of the a-chloro ketone substituent of compounds
22 is found around 8 (+ 1.7) ppm.

Lactone cleavage of 8H-imidazo[2,1-c][1,4]oxazin-8-ones 20 and 4H-imidazo[2, 1-c][1,4]benzoxazin-4-ones
21 with water

On treatment of tetrazolo and [1,2,3]triazolo fused compounds 20 and 21 with water, decarboxylated
tetrazoles and more stable 1,2,3-triazole-S-carboxylic acids were obtained. We tried this reaction also with the

33 vl o 1Lt

imidazo-fused ring systems 20g and 21b. (Scheme 8) A complex reaction mixture was obtained instead of the

\ AT i
. IN N
20g +.>l M /‘( )\/OH o ph"( L\\/OH
21b ©ONT N
0 0 HO o
Y\Cl 22 m 23e
p-CcHyCH A\
N
i PR
23b — - | 23f

An alternative way via hydrolysis of the ester 23b was also tested. Treatment of compound 23b with
Me;SiOK in refluxing THF gave the decarboxylated imidazole 23f which was identified by NMR-spectral
data in DMSO-d¢/D,S0y4. Typical 13C-absorptions were found at 138.2 ppm (C-2) and at 118.0 ppm
(C-4).The 'H NMR spectrum shows two singlets at 9.5 ppm (H-2) and 8.0 ppm (H-4).
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Reactivity of 3-chloro-2H-1,4-oxazin-2-ones 1 towards f-amino-alcohols and ring closure to 5-chioro-2,3-
dihydro-8H-imidazof 2, i-c][ 1,4 Joxazin-&-ones

Further, we studied the reaction of 3-chloro-2H-1,4-oxazin-2-ones 1 with B-amino alcohols. Reflux of
compound 1b in EtOAc with amino alcohols in the presence of EtsN gave selectively 3-amino-substituted-2/-
1,4-oxazin-2-ones 24a and 24b in good yield. Surprisingly, these compounds were remarkably stable: no
intramolecular reaction of the alcohol function with the lactone (leading to morpholino-fused oxazoles of type
25) occurred. Purification was performed by recrystallisation from CH,Cl, giving a compound with strong
IR-absorptions at 1720 cm! (lactone) and 3440 cm™! (OH, NH). Typical 13C NMR signals for the oxazinone
part of the molecule appeared around 152 (+ 1) ppm (C-2), 145 (+ 1) ppm (C-3), 128.2 (+ 0.3) ppm (C-5) and
132.4 (£ 0.5) ppm (C-6). The N-H absorption was observed as a triplet in the 'H NMR spectra of compounds

24a and 24b at 8.25 ppm and 7.03 ppm respectively.
In the next step of our procedure, we obtained the desired bicyclic compounds 26a and 26b in moderate
alde her haontine amiain iAo Ao aed AL QL0 O 1o o la o ON O O 7 L otil Qv o n i A
ylcldb Uy neating Compounds 24a and Z24p (dScneme 9) in xylene at 90 *C for 3 h with SOCl,. A rapid

0
substitution of OH by CI was immediately followed by an intramolecular ring closure. The lactone gave a
strong IR-band at 1750 (+ 30) cm-l. Further evidence for the ring closed system was found in the
NMR-spectral data showing the disappearance of the N-H absorption; the ABX-pattern of the dihydro part of
the molecule was found between 3.8 ppm and 5.5 ppm. In the 13C NMR spectra, the signal of C-2 is
deshielded from 48 ppm to 63 (+ 2) ppm. However cleavage of the lactone function of these
2,3-dihydro-5-chloro-8H-imidazo[2,1-c][1,4]oxazin-8-ones with several nucleophiles was not successful:

complex reaction mixtures were obtained.

O _n - R % Yield
RN/ VR 242 |Me |82
— 2b |Ph |75

26a |[Me |50
26b |[Ph 57

N — INUEl
T ~a )l\ /k ....... »  Decomposition
R Cr” NTY

R6 = 2,6-Cl,-C4Hj

Reagents and conditions: i, p-amino alcohol, EtOAc, Ei3N, 2 h, reflux; ii, xylene, SOCly, 3 h, 90 °C

Scheme 9

CONCLUSION

AT, NT 1

We can conciude that in addition to the previously examined reagents NaN; and diazocompounds, the
bifunctional o-aminoketones and B-amino alcohols proved to be useful reagents in the synthesis of new
imidazo and dihydro-imidazo fused bi- and tricyclic ring systems. Lactone cleavage by treatment of the
imidazo fused oxazinones and benzoxazinones with some nucleophiles yielded new imidazoles with a
carboxylic acid function on C-2 and an a-chloro-ketone or an o-hydroxyphenyl substituent on N-1. However
this lactone cleavage could not be successfully achieved with the dihydro imidazo-fused analogues.



EXPERIMENTAL

Infrared spectra were recorded as thin films between NaCl plates or as solids in KBr pellets on a Perkin-
Elmer 297 grating IR spectrophotometer and a Perkin-Elmer 1720 Fourier transform spectrometer. The
mentioned IR-absorptions were observed as strong bands. 'H NMR spectra and 13C NMR spectra were
recorded on a Bruker WM 250 or on a Bruker AMX 400 instrument. The 1H and 13C chemical shifts are
reported in ppm relative to tetramethylsilane or the deuterated solvent as an internal reference. Mass spectra
were run by using a Kratos MS50TC instrument and a DS90 data system. For chromatography analytical TLC
plates (Alugram Sil G/UV754) and 70-230 mesh silica gel 60 (E.M. Merck) were used. Melting points were
taken using a Reichert-Jung Thermovar apparatus and an Electrothermal IA 9000 digital melting point
apparatus. Microanalyses were performed by Janssen Pharmaceutica on a Carlo Erba elemental analyser type
1106.

General procedure for the synthesis of compounds 11a, 11d, 12a and 19a via reaction of compounds 1 or
2 with aminoacetaldehyde dimethylacetal 18a

A mixture of aminoacetaldehyde dimethylacetal 18a (1.36 g, 13 mmol) and Et3N (3g, 30 mmol) in EtOAc
(50 ml) was slowly added to a solution of compounds 1 or 2 (10 mmol) in EtOAc (150 ml) at reflux
temperature. After refluxing for 2 h, the mixture was cooled on an ice-bath and Et;N HCl was filtered off. The
solvent was evaporated and the crude mixture was purified by recrystallisation (11a,d; CH,Cl,) or by
chromatography: (12a, 19a; SiO,, CH,Cl,/EtOAc)

» T AY

5-Chioro-3-(2,2-dimethoxyethyiamino)-6-methyi-2fi-1,4-oxazin-2-one (iia): Yieid: 70 %; m.p.. 56 °C; IR
(KBr ecm-1): 1603 and 1630 (s): Ve=N»> 1736 (s): ve=g (lactone), 2987 (s): vey aliph, 3348 (s): VNH ; IH NMR
(250 MHz, CDCl3): § 2.25 (s, 3H, 6-CHj3), 3.40 (s, 6H, 2xOCHjy), 3.52 (t, 2H, NHCH,, 3/ = 4.4 Hz), 450 (t,
1H, O-CH-O, 3J=4.4 Hz), 6.20 (broad t, 1H, NH, 3J=4.4 Hz); 13C NMR (250 MHz, CDCly): 15.9,42.5, 54.2,
101.9, 124.7, 136.4, 144.4, 152.5; MS [m/z (%)]: 248 (2): M*, 217 (2): M*-OCHj3, 75 (100): (CH;0),CH";
HRMS calced. for CyH;3CIN,Oy4: 248.0562; found: 248.0559

5-Chloro-6-(2,6-dichlorophenyl)-3-(2,2-dimethoxyethylamino)-2H-1,4-oxazin-2-one (11d). Yield: 85 %;

m.p.: 148 °C; IR (KBr cm"1): 1602 and 1631 (s): vy, 1752 (s): veog (lactone), 2973 and 2997 (m): vey ation

3037 (W) VeH aroms 3293 (5): vig, TH NMR (250 MHz, CDCLy): § 3.45 (s, 6H, 2xOCH3), 3.70 (t, 2H, NHCH,,

3J =44 Hz), 455 (t, 1H, O-CH-O, 3J = 4.4 Hz), 6.50 (broad t, 1H, NH, 3J = 4.4 Hz), 7.40 (m, 3H, ArH);
13C NMR (250 MHz, CDCls): 42.7, 54.4, 1016, 128.2, 128.6, 128.7, 132.1, 1324, 137.2, 145.6, 152.0; MS

[z (%)]: 378 (2): M*, 347 (3): M*-OCHj;, 75 (100): (CH30),CH*; HRMS calcd. for C4H;3CikN,0,
77 9941 found: 377.9939

7
-(2,2-Dimethoxyethylamino)-2H-1,4-benzoxazin-2-one (12a): Yield: 37 %; m.p.: 95 °C; IR (KBr cm’!):
1581 and 1618 (s): ve=nN, 1730 (8): ve=( (lactone), 2905 and 2939 (m): vey aliph» 3048 (M): Ve aroms 3372 (s):
vy, 'H NMR (250 MHz, CDCly): 6 3.40 (s, 6H, 2xOCH3), 3.70 (t, 2H, NHCH,, 3J = 4.4 Hz), 4.60 (t, 1H,
0-CH-O, 3J=4.4 Hz), 6.40 (broad t, 1H, NH, 3J = 4.4 Hz), 7.20 (m, 3H, H-6, 7, 8), 7.45 (d, 1H, H-5, 3Jys g6 =
6.5 Hz); 13C NMR (250 MHz, CDCly): 422, 53.9, 101.7, 115.7, 124.6, 125.4, 132.2, 143.5, 1453, 151.7, MS
[m/z (%)]: 250 (54): M*, 219 (57): M*-CH;0, 187 (23). M*-CH,0, -CH;0H, 75 (100): (CH;0),CH™,
HRMS calcd. for CoH;4N,O,: 250.0954; found: 250.0955
N-(2,2-dimethoxyethyl)-2-benzoxazolecarboxamide (19a): Yield: 30 %; m.p.: 117 °C; IR (KBr cm™!): 1606

3

(s): Veans 1680 (): Voop (amide), 2953 (m): Ve aliphs 3340 (8): g 'H NMR (250 MHz, CDC



6H, 2xOCHjy), 3.70 (t, 2H, NHCH,, 3J= 4.3 Hz), 4.58 (t, 1H, O-CH-O, 3J= 4.3 Hz), 7.40 (m, 2H, H-5, 6), 7.60
H-7, 3Jy7 6 = 7.5 Hz, ¥Jygp ys = 1.3 Hz), 7.71 (broad t, 1H, NH, 3/ = 43 Hz), 7.76 (dd, 1H, H-4,
3‘IH4‘H5 = 7.5 Hz, JH4,H6 = 1.3 Hz); 13C NMR (250 MHz, CDCl3): 40.9, 53.9, 101.6, 111.3, 1209, 125.0,
126.9, 139.8, 151.2, 155.0, 155.5, MS [m/z (%)]: 250 (0.5): M*, 219 (12): M*-CH;0, 187 (7): M*-CH;0,

-CH;0H, 75 (100): (CH30),CH*; HRMS calcd. for C{,H;4N,04: 250.0954; found: 250.0951

General procedure for the synthesis of compounds 11b,c,e,f, 12b,c and 19b via reaction of compounds 1
or 2 with the a-aminoketones 18b-d

To a mixture of compounds 1 or 2 (10 mmol) and the hydrochloride salt of the appropriate o.-aminoketone
18b-d°*® (13 mmol) in ethyl acetate (150 ml) at reflux temperature a solution of EtsN (3g, 30 mmol) in EtOAc
(100 ml) was slowly added. After stirring for 2 h the mixture was cooled on an ice-bath and EtzN HCI was

t hy ~rug ~
AX P Vil iy L u vy uiyd 1 (¥
reactions with compounds 2, compounds 12 and 19 were initially separated by chromatography (Si0,, EtOAc
& SV NI WIPSOUIE SN IIpERREE PERpRpppry § P B oIS o) | 1
\,n')\_/lz) dlld AltCI Wdi > Icuybtaumcu om k»[‘{z\_,lz

5-Chloro-6-methyl-3-(3-oxo-2-butylamino)-2H-1,4-0xazin-2-one (11b): Yield: 50 %; m.p.. 88 °C; IR (KBr
cm1): 1602 and 1615 (s): ve=p, 1735 (5): ve=q (ketone, lactone), 2986 and 2099 (w): VCH atiph 3386 (5): VN
IH NMR (250 MHz, CDCl3): & 1.50 (d, 3H, CHCH;, 3J = 6.4 Hz), 2.20 (s, 3H, CH;CO or 6-CHjz), 2.30 (s, 3H,
CH;CO or 6-CHj3), 4.60 (m, 1H, CHCHj3), 6.70 (broad d, 1H, NH, 3J= 4.0 Hz); 13C NMR (250 MHz, CDCL):
15.8,16.4,26.4,55.7,124.3,136.5, 143.2, 152.1, 205.5; MS [mv/z (%)]: 230 (2): M, 187 (12): M*-CH;CO, 43
(100): CH3CO™; HRMS calcd. for CoH;;CIN,O5: 230.0458; found: 230.0459

S—Chloro-6-methyl—3—(2—phenyl-2-ox0cthylamino)-ZH-1 4-oxazin-2-one (llc)‘ Yield: 50 %; m. p 0120 °C; IR
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7, S [m/z (%)]: 278 (10): M*, 250 (2): M*-CO, 173
(100): PhCO*; HRMS calcd. for (,13H11(,1N203 278.0458; found: 278.0454
5-Chloro-6-(2,6-dichlorophenyl)-3-(2-oxopropylamino)-2f1-1,4-oxazin-2-one (1le): Yield: 63 %, m.p.
140 °C; IR (KBr cml): 1608 (s): vean, 1746 (s): ve=q (ketone, lactone), 2956 (w): vey aliph, 3050 (W) vey
aroms 3416 (s): v, TH NMR (250 MHz, CDCly): 8 2.30 (s, 3H, CH3CO), 4.35 (d, 2H, NHCH,, 3J = 4.2 Hz),
7.00 (broad t, 1H, NH, 3J=4.2 Hz), 7.40 (m, 3H, ArH); 13C NMR (250 MHz, CDCl3): 27.3, 51.0, 128.0, 1281,
128.4, 132.0, 132.4, 136.9, 144.9, 151.4, 200.7; MS [m/z (%)]: 346 (32): M, 275 (94): M*--CH3COCH,NH,
43 (100): CH3CO™; HRMS calcd. for Cy3HgCI3N,05: 345.9679; found: 3459686

. r)
z); 13CNMR(250MI—IZ CDC13) 16.0, 47.7, 124.5,128.0, 128
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4-C.h!om—6—(l,6-lzch!0mpheny!)—3—(1---- A amino)-2H-1,4-0xazin-2-one (11f). Yield: 64 %;
mp.: 85 °C, IR (KBr cm-1): 1603 and 1629 (s): vc=n, 1746 (8): vo=g (Ketone, lactone), 2933 and 2978 (w):

3
-~ 2 A TY s ; ~ TR AT
2

Hz), 2.30 (s, 3H, CH;CO), 4.70 (m, 1H, u-/C Hj), 7.10 (d, 1H, .J=5.0 Hz), 7.40 (m, 3H, ArH); 13C NMR
(250 MHz, CDCly): 16.4, 26.4, 56.0, 128.0, 132.0, 128.4, 132.4, 136.9, 144.4, 151.5, 205.0; MS [m/z (%)]: 360
(15) I\d+ 317 (64) Mt CH';CO 43 (100) CII3CO+ HRMS caled. for C14f111C13N203 359. 98)5 found:
359.9830
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8 and 1619 (5): ve=N, 1688 (s): ve=( (ketone), 1748 (s): ve=g (lactone), 3064 (W): VcH aroms 3399
(s): vag: 1H NMR (250 MHz, CDCl3):  4.90 (d, 2H, CH,CO, 3/ = 4.0 Hz), 7.20 (m, 4H, H-6, 7, 8 and NH),
7.45 (d, 1H, H-5, 3Jys g = 6.0 Hz), 7.55 (t, 2H, COPhH-3', 5, 3/= 7.3 Hz), 7.65 (t, 1H, COPhH-4', 3/ = 7.3
Hz), 8.05 (d, 2H, ArH-2', 6', 3J = 7.3 Hz); 13C NMR (250 MHz, CDCl3): 47.7, 116.2, 125.1, 125.6, 128.0,
128.9, 1323, 134.2, 134.5, 143.9, 145.1, 151.6, 193.1; MS [m/z (%)]: 280 (14): M*., 175 (44): M*-PhCO, 105
(100): PhCO, 77 (60): C¢Hs™, 51 (36): C4H3™; HRMS caled. for CygH;,N,05: 280.0848; found: 280.0844
6-Methyl-3-(2-phenyl-2-oxoethylamino)-2H-1,4-benzoxazin-2-one (12¢): Yield: 35 %; mp.: 142-144 °C; IR
(KBr cml): 1578 and 1621 (s): ve=N, 1688 (5): ve=q (ketone), 1741 (s): ve=o (lactone), 2918 (m): vy aliphs
3040 (W): Vel aroms 3387 (8): Vi 1HNMR(250 MHz, CDCly):  2.35 (s, 3H, 6-CHy), 4.90 (d, 2H, CH,NH,
7/“‘40H7) 6.95 (d, 1H, H73/ = 8.0 Hz), 705 (d, 1H, H-8, 3 ey

d 1 , sy = 8.0 Hz), 7.10 (broad t, 1H,
CH,yNH, 3J=40Hz), 721 (s, 1H, H-S), 7.50 (t, 2H, COPhH-3', 5', 3J= 6.7 Hz), 7.62 (t, 1H, COPhH-4' 3/ =
6.7 Hz), 8.05 (d, 2H, COPhH-2', 6', 3J= 6.7 Hz);, 13C NMR (250 MHz, CDCl3): 20.8, 47.7, 115.7, 125.7, 125.9
128 0, 1289, 131.9, 134.2, 134.5, 135.5, 141.9, 145.2, 151.8, 193.2; MS [m/z (%)]: 294 (22): M™*, 189 (75):
NA+ DLOAM 1NAC /O DLOANY 77 710N, DL+ €1 744N 0 I 4+, ITDAAC .11 £.. M YT AT M\ . AOA 1ANA. O 1
VL =TI, 1UD \71.} rmew 17 \IUU} rn 5 a1 \‘l‘D). b4ﬂ3 N TIINVLID CdiCU, 101 \,171‘1141V2U3 LV‘LIUU‘!, ouna

N-(2-phenyi-2-oxoethyi)-2-benzoxazolecarboxamide (19b): Yield: 28 %; m.p.: °C; IR (KBr cm-1): 1599
(s): ve=N, 1678 and 1704 (s): ve= (amide, ketone), 1704 (s): ve=q (ketone), 2911 (w): VCH aliph» 3090 (W):
VCH arom> 3400 (s): viir; 'H NMR (250 MHz, CDCl3): § 5.00 (d, 2H, CH,CO, 3/ =42 Hz), 7.50 (m, 4H, H-5,
6 and COPhH-3', §'), 7.65 (m, 2H, H-7 and COPhH-4'), 7.85 (d, 1H, H-4, 3]H4HS 7.0 Hz), 8.05 (d, 2H,
COPhH-2', 6', 3J = 7.8 Hz), 8.30 (broad t, 1H, NH, 3/ = 4.2 Hz); 13C NMR (250 MHz, CDCl3): 46.5, 111.8,
121.6, 128.0, 128.1, 129.0, 129.1, 134.1, 134.5, 140.4, 151.2, 155.0, 155.7, 192.9; MS [m/z (%)]: 280 (5): M*-,
175 (33): M*-PhCO, 105 (100): PhCO*, 77 (67): CgHs*, 51 (28): C4H;™; anal. caled. for CygH|;NyOx:
C 68.57, H4.32, N 9.99; found: C 68.48, H 4.12, N 9,99,

“anoral nracedure for the cvnthecic of f8H-imidazal2. 1-2111 dloxazin-8-ones 20a-f and 4H-imidazo
SUHLTE: pIotcUulvc 200 wne SHnuiiliis Ui QIITiiRadUsy i=lp) 2yFjUaalan=a=unts Lsva-: ane 40 LA
17 1_~H1T Alhanoovazin_d_an 1
l‘,l ‘-lll FIUCIILUAAQLIIIT™

ME nda
1 b\)lupUUl as

J
3-5 h at 60 °C. After cooling, the solvent was evaporated and the crude product was subjected to

7]

—~

chromatograpnlc purlncauon (ble, btUAC Cﬂzl.,lz) and recrystauxsauon from a mixture of CH oLl 2/nexane

5-Chloro-6-methyl-8H-imidazo[2,1-c][1,4Joxazin-8-one (20a): Yield: 65 %; m.p.: 180 °C;, IR (KBr cm-i):
1664 (s): ve=N, 1753 (s): ve=( (lactone), 2958 (W): Vey aliphs 3136 and 3157 (W): VeH imidazoles TH NMR (250
MHz, CDCl3): § 2.38 (s, 3H, CHy), 7.55 (d, 1H, H-2, 3Jyp g3 = 1.1 Hz), 7.61 (d, 1H, H-3, 3/y3 o = 1.1 Hz);
13C NMR (250 MHz, CDCly): 15.8, 109.1, 117.1, 131.1, 134.3, 140.2, 150.7, MS [m/z (%)]: 184 (76): M*-, 43
(100): CH3CO™; HRMS calcd. for CsH5CIN,O,: 184.0040; found: 184.0043

5-Chloro-2,3,6-trimethyl-8 H-imidazo[2,1-c][1,4]oxazin-8-one (20b): Yield: 73 %; m.p.: 178 °C; IR (KBr

e~ 1659 () vy, 1753 (5) Veen (lactone), 2923 (m)! Veu atiohs IH NMR (250 N fHz CDCl;): & 2.33
Ml g AV S ). Y =Ny 2T (W) Y= VB Vvivaay 7> e YiH culpﬂ’ an = 37

(¢ 6 2CH. and 6. CH.Y 260 (s IH 2-CH.Y I3C NMR (250 MHz CDCL.Y 118 130 159 1096 1260
(3, ULL, 470113 ang UTudly ), 4. UV D, JiL, J7113) M LNIVIEN (&Y VIR AL, NASRRS ). 110, DY, 17, VALY, 1LV,
129.6, 138.8, 142.3, 150.9; MS [m/z (%)]: 212 (9): M™, 43 (100): CH3CO*; HRMS calcd. for CoHgCIN,Oy:
M~ ANEN O 1. "1A NYZA =1 11 O _ M TIT AT M. 2N oA IT A9 N 12 177 Lo 3. M EN N IT A 1T W
21Z.0U5333; 1ound: £12.U354; anal. €aiCd. 10T UgliglLIiNglUy! U DU.64, IT 4.4/, IN 15,1/, T0UNQ. L JU.DV, I 4.1/, IN
12.91
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v rgzn 40 Aazm s
cm™t): 1653

(8): ve=n, 1749 (s): ve—q (lactone), 2957 (w): vey aliph» 3031 and 3054 (m): vey aroms 3107 (s):
VCH imidazoles |H NMR (250 MHz, CDCl3): § 2.35 (s, 3H, CHy), 7.45 (m, 6H, H-2 and ArH); 13C NMR (250
MHz, CDCly): 16.2, 109.8, 128.1, 129.9, 131.2, 132.2, 133.6, 135.3, 140.3, 151.6; MS [m/z (%)]: 260 (13):
M*, 77 (17): Ph*, 43 (100): CH3CO*; HRMS caled. for C13HgCIN,O,: 260.0353; found: 260.0354; anal.
caled. for Cy3HgCIN,O,: C 59.90, H 3.48, N 10.75; found: C 60.10, H 3.43, N 10.82

5-Chlore-6-(2,6-dichlorophenyl)-8 H-imidazo[2,1-c][1,4]oxazin-8-one (20d): Yield: 72 %; m.p.: 163 °C; IR
(KBr cm1):1672 (m): veoy, 1766 (s): ve=0 (lactone), 3077 (W): Vel aroms 3122 and 3138 (s): vey

imidazole
'H NMR (250 MHz, CD3CN): § 7.58 (m, 3H, ArH), 7.65 (d, 1H, H-2, 3Jgp g3 = 1.0 Hz), 7.82 (d, 1H, H-3,
3Jyzgz = 1.0 Hz); 13C NMR (250 MHz, CD;CN): 113.1, 118.0, 126.6, 1281, 1308, 132.9, 1338, 1352

JH2 1114, UL/ 122 -, _____ P N

135.5, 150.2; MS [m/z (%)]: 314 (40) M*., 279 (4) M*.-Cl, 251 (36): M*--Cl, -CO, 173 (100): (:12 CgH;-CO™,
5 313.9417, 6,

g L UL PR ST AY ot PTG ] AV

92 °C; IR (KBr cm'l), 1656 (s): ve=n, 1752 () ve=0 (1actone), 2979 and 2999 (w). VCH aliph» 3067 (m):
VCH aroms 3 124 (W) VR imidazole; "H NMR (250 MHz, CDCls): § 2.70 (s, 3H, 3-CHj3), 7.39 (s, 1H, H-2), 7.45
(m, 3H, ArH); 13C NMR (250 MHz, CDCl;): 12.8, 114.2, 127.8, 128.4, 131.1, 132.1, 1328, 135.0, 1358,
136.4,150.7; MS [m/z (%)]: 328 (32): M*, 293 (2): M*-Cl, 265 (23): M*--Cl, -CO, 173 (100): Cl,-C¢H5-CO™,
HRMS calced. for C13H;CI3N,05: 327.9573; found: 327.9580

5-Chloro-6-(2,6-dichlorophenyl)-2,3-dimethyl-8 H-imidazo[2,1-c][1,4]oxazin-8-one (20f): Yield: 90 %; m.p.:
197 °C; IR (KBr cm‘l) 1658 (m): ve=N, 1767 (s): ve=q (lactone), 2960 and 2983 (W): vey alinh 3067 (w):

nl
lLI.lll

s
VCH arom; HNMR(2SOMHZ DMSO-dg): 8 2.30 (s, 3H, 2-CH3), 2.70 (s, 3H, 3-CHj), 7.65 (m, 3H, ArH); 13C
NMR (250 MHz MSO.ZY 111 124 1136 1272 1274 1288 12072 1338 134§ 123572 1427 148 7-
L Yivaad \ AVAR By YA vib,. Al.,l’ B 3 LL-J.\I’ lbl.h, Lﬁl.‘l’ AhU.J, lh/.h’ JJJ.J, .LJ'T.J, IJJ.A" I""L,L-) IWU.I’
AK Fm/7 (0431 240 LA ME. INT (O NMME_CL 2770 (1Y M1 0y 1720100 O _C I OOt LIDAMMG ~alad
VLS PRV AR /D) f. JTL\TI). IVL 7, JUJ (&) 1Vl b, L7710, 1VL L, TS, L0 ULVV ) L) TUgiiztuULY ) TIRUVED Ldlldd.
Lon ¥ /1T AT N 2A1 OTIN. LAl 24T OTAD. sl g U | £e M IXY AT AT M . M A0 NA IT N £A Al O 1¢€.
10T L gqngligl V2U2. 41,775V, 10UnNA. >41.7 /54, anat. CaiCd. 10T UiqingUiziNpUyl U 48.54, 11 2.04, IN 8.1)]
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4H-Imidazo|2, 1-c1|1 4jbenzoxazin-4-one (Zia). Yield: 70 %; m.p.. 192 °C; IR (KBr cm'!): 1781 (s):
ve=0 (lactone); TH NMR (250 MHz, DMSO-dy): § 7.42 (m, 3H, H-6, 7, 8), 7.70 (d, 1H, H-2, Shpm =
1.0 Hz), 8.10 (dd, 1H, H-9, 3Jyg g = 7.0 Hz, 4/ g7 = 3.0 Hz), 8.60 (d, 1H, H-1, 3/ gy = 1.0 Hz), 13C
NMR (250 MHz, DMSO-dg): 1163, , 1173, 117.5,-121,8, 125.0, 127.5, 131.0, 134.0, 1429, 150.8; MS [m/z
(%)]: 186 (100): M*, 158 (7): M*-CO, 76 (41): CgHy; HRMS caled. for C;gHgN,O,: 186.0429; found:
186.0409

1-Phenyl-4H-imidazo[2,1-c][1,4]benzoxazin-4-one (21b): Yield: 90 %; m.p.: 154 °C; IR (KBr cml): 174
(s): ve=o (lactone), 'H NMR (250 MHz, CDCls): § 7.02 (ddd, 1H, H-8, 3Ju9 H

E-N

R

? O H_Z\ 7 ]7 (dd ]H H—Q -;lr 0 1o & 85 H_Z 4;]1 10 LIy 20 H7\ 7 ‘;0 {td 1__ __-7 3._111'1 110 117 LI1L — 8__ H7
/7 ¥z, no 4 s,/ 4 ? n/s,no, ri/.rio =
47"-...,=7nn7\ 735(dd 1H H-6 317 =85 Hz 4Ji-10 =20 Hz). 748 (5. 1H H-2) 759 (m. SH
YH/ HY ity R St B S g s i N s ) Dt ,l‘i'\’ﬂ LM REED g et Bt 2 A i S Bt
PhH): 13C NMR (250 MHz, CDCl3): 1163, 117.9, 122.2, 1242, 127.2, 128.1, 128.8, 129.5, 129.7, 1318,
1177 Q@ 124 4 14722 18N & NQ [/ (0/2\1. 249 710N\ M+, 21Q 7Q1)- N+ MO 7 (A9 DLt &1 fALN. LY +.
154.08, 1590, 1%£.0, 1oV.0, VIO [HVZ |\ /0)]. 4V \1VUV). IVl 5, 2410 (01). IV =Ly, 77 \F&). 'L, J1 \FJ). Lyi1y ,
TIDXAC 1.1 £ ral 1Y RI ™ . ALANTANY., £ . LAY NTATT., b 13 O T NT M £ "1 A 1T DY DA 1 Y
V1> Calca. 101 b]6ﬂ101‘42U2 204 U /44 1OUNA. L0L.U/4 /7, dndl.Cdlca. 101 LI6HIOIV2U2 L /247, 11 3.04, IN

10.68; found: C 73.31, H3.76, N 10.72
1-Phenyl-8-methyl-4H-imidazo|2,1-c]|1,4]benzoxazin-4-one (21c): Yield: 92 %; m.p.: 190 °C; IR (KBr cm1)
£ 1617 (s): Ve=n, 1747 (8): ve=p (lactone), 3102 (s): VeH imidazoles \H NMR (250 MHz, CDCl3): 6 2.1 (s, 3H,
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0 (d, 1H, H-9, */jgo g7 = 2.0 Hz), 7.09 (dd, 1H, JH7 He = 8.8 Hz, 4y 9 = 2.0 Hz), 7.23
(d, 1H, H-6, 3Jye g7 = 8.8 Hz), 7.30 (s, 1H, H-2), 7.60 (m hH); 13C NMR (250 MHz, CDCl5): 20.8,
116.8, 117.8, 122.0, 128.4, 128.1, 1289, 129.8, 130.0, 132.2, 1329, 1345, 134 .8, 140.9, 151.0; MS [nv/z (%)]:
276 (100): M*-, 232 (25): M*-CO,, 77 (88): Ph*, 51 (80): C4H;"; HRMS calcd. for C;7H;N,0,: 276.0899;
found: 276.0904; anal. calcd. for C{7H[;N,0,: C 73.90, H 4.38, N 10.14; found: C 73.61, H4.33, N 9.97

General procedure for the lactone cleavage of compounds 20 and 21 with alcohols and amines

Compounds 20 or 21 (10 mmol) were dissoived in 50 mi of the appropriate alcohol or amine. When
alcohols were used, the solution was brought to reflux temperature and the solvent was evaporated after
1 week. In the case of diethylamine and propylamine, the solvent was evaporated after 45 minutes. Further
purification was performed by crystallisation from a mixture of CHCls/hexane.
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-Methyl 1-(1-ch propy azo exylate (222 e %; m.p.. 70 KB
cml): 1718 (8): ve=g (ketone, ester), 2917 and 2963 (s): vy aliph» 3109 and 3127 (W): Ve imidazoles 'H NMR
(250 MHz, CDCl3): 8 2.45 (s, 3H, COCHj), 3. ( 3H, OCHj3), 7.20 (d, 1H, H-4, JH4 s = 1.2 Hz), 7.38

9
(d, 1H, H-5, JJH; n4 = 1.2 Hz), 7.54 (s, 1H, CHCI); 13NMR (250 MHz, CDCls): 25.9, 52.7, 67.5, 124.3, 130.4,
1358, 159.9, 194.9; MS [m/z (%6)]: 217 (100): MH+, 174 (75): [M*- CH3CO]H, 43 (78): CH;CO"; HRMS
caled. for CgHgCIN,O3: 216.0302; found: 216.0299
(x)-Methyl 1-(1-chloro-2-oxopropyl)-4,5-dimethyl-1H-imidazole-2-carboxylate (22b): Yield: 81 %; m.p.:
71 °C; IR (KBr eml): 1726 (s): ve=q (ketone, ester), 2941 (s): vy aliph 5 TH NMR (400 MHz, CDCl3): 62.18
and 2.22 (2xs, 6H, 4-CH3 and 5-CHj), 2.43 (s, 3H, COCH;), 3.93 (s, 3H, OCH3), 7.80 (s, 1H, CHCIl);
13C NMR (400 MHz, CDCly): 9.8, 12.5, 26.3, 52.4, 68.6, 129.7, 133.4, 137.3, 159.4, 195.8; MS [m/z (%)]:
244 (38): Mt 209 (22): M*- Cl, 43 (100): CH;CO*; HRMS caled. for CyyHy3CIN,O5: 244.0615; found:
244 0618
(x)-Methyl 1-(1-chloro-2-oxopropyl)-5-phenyl-1H-imidazole-2-carboxylate (22c) Yield: 90 %; m

o 16 7@ > PRy |
C IR (DI i~

b)»

5 (m): VeH aliphy 3010
VCH aroms 3120 (W)! VOH imidazoles 'H NMR (250 MHz, CDCl3): 6 s, 31-1, COCHy), 3.95 (s,
6.30 (s, 1H, CHCI), 7.20 (s, 1H, H-4), 7.50 (m, 5H, ArH); 13C NMR (250 MHz, CDCl;): 26.7, 52.6, 67.0,
127.2, 128.9, 129.1, 129.5, 129.7, 135.6, 138.6, 159.1, 196.8; MS [m/z (%)]: 292 (37): M™., 249 (78): M*
-CH;CO, 43 (100): CH3CO™; anal. calcd. for C;4H3CIN,O5: C 57.45, H 4.48, N 9.57; found: C 57.49, H 4.45,
N 958
(+)-Methyl 1-[1-chloro-2-(2,6-dichlorophenyl)-2-oxoethyl]-5-methyl-1H-imidazole-2-carboxylate (22d):
Yield: 79 %; m.p.: 140 °C; IR (KBr cm™!): 1703 (s): vc-g (ketone, ester), 2961 (m): vy aliph, 3034 and 3074
1e; 'H NMR (250 MHz, CDCly): & 2.45 (s, 3H, 5-CHj), 3.95 (s, 3H,

T oMY T

(m): Ve aroms 3128 (M) Ve imidaz

{ arom> CH imidazole
OCH3), 7.05 (s, 1H, H-4), 7.40 (s, 3H, ArH), 9.10 (s, 1H, CHCI); 13C NMR (250 MHz, CDCly): 11.9, 52.6,
67.2,130.3, 128.4, 131.9, 134.8, 135.6, 135.8, 159.6, 189.2; MS [nv/z (%)]: 360 (4): M™ 173 (100): Cl,-CcHs-
CO*;, HRMS caled. for Cj4H;;Cl3N,05: 359.9835; found: 359.9838; anal caled. for C;4H;;Cl3N;0;5:
C 46,50, H3.07, N7.75; found: C 46.50, H2.99, N 7.69
(x)-1-(1-Chloro-2-oxopropyl)-4,5-dimethyl-V,N-diethyl-1H-imidazole-2-carboxamide (22e): Yield: 86 %,

m.p.. 70 °C; IR (KBr cm~ l) 1610 (s): ve=@ (amide), 1729 (s): ve=q (ketone), 2955 and 2980 (m): vy aliph’
TH NMR (250 MHz, CDCl;): 8 1.25 [m, 6H, N(CH,CH3),], 2.10 and 2.20 (2xs, 611, 4-CH3 and 5-CH3), 2.40
(s, 3H, COCHjy), 3.75 [m, 4H, N(CH,CHs),], 7.40 (s, 1H, CHCI), 13C NMR (250 MHz, CDCl3): 9.3, 12.4,
12.5, 14.3, 26.0, 40.7, 43.5, 69.9, 125.5, 134.7, 138.3, 159.9, 196.0; MS [m/z (%)]: 286 (21): MH*, 214 (29).
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Ety*; HRMS caled. for Cy3H,(CiN;0,: 285.1244; found: 285.1248; anal. calcd. for
C13HyoCIN3O,: C 54.64, H 7.05, N 14.70; found: C 54.61, H 7.09, N 14.69
(£)-1-[1-Chlore-2-(2,6-dichlorophenyl)-2-oxoethyl]-N,N-diethyl-1 H-imidazole-2-carboxamide (22f): Yield:
90 %; m.p.: 78°C; IR (KBr cm™1): 1617 (s): ve=g (amide), 1729 (s): ve=q (ketone), 2963 (m): vy aiiphs 3070
(m): VCH aroms 3114 and 3154 (s): vy imidazoles 'H NMR (400 MHz, CDCl3): 8 1.20 [m, 6H, N(CH,CH;),],
3.50 [m, 4H, N(CH,CHs),], 7.13 (d, 1H, H-4, 3y g5 = 1.1 Hz), 7.43 (m, 3H, ArH), 7.50 (d, 1H, H-5, 3/yys g4
= 1.1 Hz), 8.37 (s, 1H, CHCI); 13C NMR (400 MHz, CDCl3): 12.4, 143, 40.8, 43.4, 67.6, 121.1, 128.0, 128 4,
131.4, 131.8, 135.0, 139.8, 159.0, 189.5; MS [m/z (%)]: 388 (1): MH*, 316 (1): [M*-NEt,]JH, 173 (100):
Clv-Cf\Hz-CO+“ anal. calcd. for CmHmClaNqu' C 49.44, H4.15, N 10.81; found: C 49.25, H4.14, N 10.59
(x)-1-[1-Chloro-2-(2,6-dichlorophenyl)-2-oxoethyl]-4,5- dlmethyl-N,N-dlethyl 1H-imidazole-2-carbox-
amide (22g): Yield: 87 %; oil; IR (KCl cm-1): 1616 (s): v
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(e simne . o 2NQY f)- 1LY ONNMD /SN NALT, AT Y. S 01 18 T ZTIT NI/OTT MAIT N 1 N AN fa ALY
\3). VCH ahplv IVGL (W)L VCH arom> 11 NMR 4oV Villg, VLl ). O 110 [, b, N(LIM)hWlIg ], £ 1U (S, o6,
4-CHj or 5-CHy), 235 (s, 3H, 4-CHs or 5-CHs), 3.50 [m, 4H, N(CH,CHs),1, 7.25 (m, 3H, ArH), 8.35 (s, 1H,
CHCI); 13C NMR (250 MHz, CDCl;3): 10.4, 12.4, 12.5, 143,405,435, 67.8, 1282, 126.8, 131.5, 131.6, 134.7,

134.9, 138.4, 159.9, 189.6; MS [m/z (%)]: 416 (5): MH*, 173 (44): Cl,-C¢H3-CO™, 72 (100): NEt,*; HRMS
caled. for C1gHy(Cl3N3O,: 415.0621; found: 415.0630
(£)-1-[1-Chlore-2-(2,6-dichlorophenyl)-2-oxoethyl]-5-methyl-N-phenyl-1H-imidazole-2-carboxamide
(22h): Yield: 90 %; m.p.: 168 °C; IR (KBr cm'!): 1596, 1663, 1728 and 1793 (s): vo—q (ketone, amide), 2935
and 2973 (m): vey aliph> 3016 and 3064 (m): Vel aroms 3136 (5): VCH imidazoles 3363 () Vg IH NMR (400
MHz, CDCly): 6 6.94 (s, 1H, H-4), 7.11 (t, 1H, NHArH-4, 3)= 6.7 Hz), 7.35 (m, SH, COArH-3, 4, S and

i

NHArH-3, 5), 7.65 (d, 2H, NHArH-2, 6, 3J = 6.7 Hz), 9.30 (broad s, 1H, NH), 9.60 (s, 1H, CHCI); 13C NMR
(400 MH7 CDCI ); 120 674 1199 1245, 12813 1’)524 1200

- 1 1 8
\ p 3 3 M ITy k2SS y AL 3 L&A 3 X e Iy i 2 Wy i v 3 3 B 2%
190.0; MS [nv/z (%)) 421 (9): M*, 173 (100): C12=C6HA-CO+; HRMS caled. for Cy9H;5C13N,05: 421.0152;
Losznd A1 NINL- nnnl Anlad £4 |2 Vel IR N IVA M2 00 LI22A NOQOQA. £izind. M EANT ITT AN NI QON
10UV, F41.VaVL, alldl. Lalvld. 101 b19n15b13lV2U3 U J2.77, 11 0.09, IN .74, 10UIIU. U O4.V1, Il _’.LL, IN 7. .74

(¥)-Ethyl  1-[1-chloro-2-(4-chlorophenyl)-2-oxoethyl]-4,5-dimethyl-1H-imidazole-2-carboxylate  (22i):
Yield: 86 % (overail from 1c); m.p.: 78 °C; IR (KBr cm1): 1685 (s): ve=q (ketone), 1718 (s) veq (ester), 2927
and 2079 (m): VCH atiph, 3020 (M) Vel aroms 'H NMR (250 MHz, CDCl3) 8 1.50 (t, 3H, COOCH,CH3, 3J =
7.2 Hz), 2.20 (s, 6H, 4-CH;3 and 5-CHj3), 4.50 (m, 2H, COOCH,CHj3), 7.40 (d, 2H, 4-CI-CcHy-H-3, 5, 3/ = 8.0
Hz), 7.87 (d, 2H, 4-Cl-CgH,4-H-2, 6, 3J = 8.0 Hz), 9.07 (s, 1H, CHCI); 13C NMR (400 MHz, CDCl;) 10.3, 12.4,
13.9,61.7, 66.4, 129.0, 130.0, 130.3, 131.0, 133.1, 137.6, 140.5, 159.7, 186.0; MS [m/z (%)]: 354 (2): M*, 319
(9): M- Cl, 139 (100): CI-CqH4-CO™; HRMS calcd. for C;gH;¢ClN,0O5: 354.0538; found: 354,0547; anal.
caled. for CgH¢Cl3N,O5: C 54.10, H4.54, N 7.89; found: C 54.10, H4.36, N 7.84

Methyl 1-(2-hydroxyphenyl)-1H-imidazole-2-carboxylate (23a): Yield: 46 %; m.p.: 200 °C; IR (KB
Ve aram, 3125 and 3145 (s): v

5, i
1295, 137.1, 151.7, 158.5;, MS [m/z (%0)]: 218 (1/). M™*, 186 (100): M*-CH;OH, 159 (53): M+-COOCH;;
HRMS calced. for Cy1H;oN,O5: 218.0691; found: 218.0674
Methyl S-phenyl-1-(2-hydroxyphenyl)-1H-imidazole-2-carboxylate (23b): Yield: 90 %; m.p.: 159 °C; IR
(KBr cm!): 1730 (s) ve-q (ester), >3000 (br): vos; 'H NMR (250 MHz, CDCl3) & 3.70 (s, 3H, OCHj), 6.79
(td, 1H, 1-ArH-5, 3J = 7.4 Hz, 4J = 1.1 Hz), 6.95 (dd, 1H, 1-ArH-3, 3/ = 7.4 Hz, 4/ = 1.1 Hz), 7.05 (dd, 1H,

\,
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3C NMR (250 MHz, CDCl3): 51.7, 116.2, 119.0, 124.5, 127.9, 1282, 128.4, 128.6, 128.7, 128.9, 130.2, 135.1,
137.7, 137.8, 153.1, 158.3; MS [m/z (%)]. 294 (38); M*, 262 (100): M*-CH;0H, 235 (40): [M*--CH3OH,
-COJH, 77 (22): CgHs*, 51 (18): C4H;; HRMS caled for Cy7H 4N,O3: 294.1004; found: 294.1035; anal
calcd. for for Cj7H 4,N,O5: C 69.38, H4.79, N 9.52; found: C 68.99, H4.72, N 9.50

S-Phenyl-1-(2-hydroxy-5-methylphenyl)-N-propyl-1 H-imidazole-2-carboxamide (23c): Yield: 65 %; mp.:
177 °C; IR (KBr cm’}): 1561 () ve=g (amide TT), 1651 (s): ve-q (amide 1), 2967 (m): VCH atiph» 3233 (5): VNH>
>3000 (br): vop; 'TH NMR (250 MHz, CDCl3): § 0.80 (t, 3H, NHCH,CH,CH3, 3J = 5.3 Hz) 1.40 (m, 2H,
NHCH,CH,CH,), 2.05 (s, 3H, ArCHj3), 3.20 (m, 2H, NHCH,CH,CH3), 6.50 (m, 1H, 1-ArH-6), 6.85 (d, 1H,
1-ArH-3,3J=7.3 Hz), 7.00 (d, 1H, 1-ArH-4, 3J=73 Hz), 7.12 (s, 1H, H-4), 7.15 (m, 5H, 5-PhH), 7.55(, 1H,
NH, 3J = 5.3 Hz), 13C NMR (250 MHz, CDCl,): 112, 20.2, 22.5, 41.0, 118.2, 125

~ k)

i-ArH-6, °J =74 Hz, 3/ = 1.1 Hz), 7.22 (m, 6H, 1-ArH-4 and 5-PhH), 7.45 (s, 1H, H-4), 10.00 (s, 1H, OH);
1
]

. /. !
1280 12813 1286 1295 1308 1382 & MS Im/z (% Mt 240 (10
AAAAAAAAAAA 3TNy A de sty ) LIRSy ~y L, Y L¥Ews leu‘a \IU ivi P Eo \l\l
Nﬁ CUH_CH.CHNUC T (7Y T+ HRMS caled for CAnHA:N-O5- 328 1634 found: 335 1641
kzllj\_/llz\/ll ENLINANS, I i \l} \_/6115 y 11X Vi valvig, 1ug szlell\}Uz. [N B § lUJ"t, ivunug, 2. 1901

S-Phenyl-1-(2-hydroxyphenyl)-N,N-diethyl-1H-imidazole-2-carboxamide (23d). Yield: 80 %; mp.: 175 °C;
IR (KBr cm!): 1623 (s): ve=p (amide), 2974 (w): vey aliphy 3167 (8): VCH imidazole> ~3000 (br): vop; 'H NMR
(250 MHz, CDCl3): 6 0.95 and 1.10 [m, 6H, N(CH,CH3),], 3.50 [m, 4H, N(CH,CHjs),], 6.70 (dd, 1H,
1-ArH-5, 3J = 7.5 Hz, *J = 1.2 Hz), 6.90 (m, 2H, 1-ArH-3, 6), 7.20 (m, 7H, H-4, 1-ArH-4 and 5-PhH), 10.05
(broad s, 1H, OH); 13C NMR (250 MHz, CDCl3): 12.0, 13.9, 395, 434, 1178, 1195, 124.0, 125.6, 1274,
127.5, 1280, 1288, 128.9, 130.2, 135.1, 135.5, 1429, 161.1; MS [mw/z (%)]. 335 (42) M*-, 235 (69):
M*--NEt,, -CO, 72 (100): NEt,*; HRMS calcd. for CogHy N3O,: 335.1634; found: 335.1638; anal. calcd. for

Cy0Hy N30, C 71.62, H 6,31, N 12.53; found: C 71.53, H 6.42, N 12.55

Synthesis of compound 23f

Me;Si0K (20 mmol) was added to a solution of compound 23b (10 mmol) in dry THF (50 ml). After 2 h
of stirring at reflux temperature the reaction mixture was poured in 3N HCI (50 ml). After removal of the THF
laver and evirartinn nf the amienine nhaee with O ,J“L v 100 m the caomhined Aarganie lavere were Ariad and
Au._y Wl AU WwALLAWLIVLL Ui UWiiw u.Llu\.uua l.llluﬂ\/ ¥YLLLL L szll \J[\ LV lllll, ilw WULlIUVILIWAG Ul Eulll\t LT Y Wi D VYW W W EWwd UG
avramaratad Tha rmida sacidine tyng tmmmaadintalar talram 11 14 2 masvthiira AFMNMIMMCN . Al AT _CN
CVQPUI alLcu 1110 VI UUD 10OIUUD wad uuuu:\uau:l_y tanvcii U}J i a InHAWULC UL ULVIOU"M6 aliu U20U4

e ~

2-[(5-Phenyl)-1H-imidazol-1-yijphenol (23f): Yield: 40 %; TR (KBr cm™1): 3054 (m): vy arom >3000 (br):
vou; 'H NMR (400 MHz, DMSO-dy and D,80y): 6.86 (dd, 1H, 1-ArH-5, 3/ = 8.0 Hz, 4/ = 1.0 Hz), 6.95
(d, 1H, 1-ArH-3, 3J = 8.0 Hz, 4J = 1.0 Hz), 7.07 (d, 1H, 1-ArH-6, 3J = 8.0 Hz), 7.23 (m, 6H, 5-PhH and
1-ArH-4), 8.08 (s, 1H, H-4), 9.43 (s, 1H, H-2); 13C NMR (400 MHz, DMSO-d;;, and D,SO,): 1175, 118.1,
1203, 121.7, 126.7, 128.7, 129.3, 129.4, 130.2, 132.8, 135.1, 135.4, 138.2; MS [m/z (%)]: 236 (100): M*, 77
(28): Pht, 51 (7). C4H;™; HRMS calcd. for C;sH ,N,0: 236.0950; found: 236.0955

General procedure for the synthesis of compounds 24a,b via reaction of compounds 1 with B-amino-

A mixture of the appropriate f-amino alcohol (13 mmol) and Et;N (3g, 30 mmol) in EtOAc (50 ml) was
JE RN TR BT S RPN PR Y o JNSTRAPNUREUU DUNE B IF o SR AN TN A~ 7180 £ L
SIOWIY aued 1O da SOIULIVIL UL COULIIPOUIIUD 1 {1V ] ullUl) U1 LAV LoV

for 1 h, the mixture was cooled on an 1ce-bath a 2N fi
the crude mixture was purified by crystaliisatio

3:-:
o~
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S _Chilava £ 07 £ dishilnvanhanoe\_ /M huvdravunranviamina) I 1 A awamin Y _nma VAol Vinld. Q7 0/. ~:l.
DT RBIVE UTUT &y UTUIUIRVIUPBTR Y § )" (&4~HYUTUAY PDIVUD Yy 1AV J=&lT= 1 4™ UAilI.lll“&-u 1T (<«4a). 1ICd. oL /0, VLI,
T N2 NP4l IS LORR Y -2 V- oy Fa e L WA AT 1 AT A AN \

o (Navi Cmrt )l 1070 (8) Vo=N, 1744 (8) Vo= UaC[OHC), 4751 ana LY /4 (m) VCH aliph- 3374 (8). VOH and NH»

IH NMR (250 MHz, CDCl3): 8 1.24 (d, 3H, CH3CH, 3J = 6.5 Hz), 3.20 (s, 1H, OH), 3.35 and 3.64 (m, 2H,
NH-CH,-CH), 4.05 (m, 1H, CHCH3), 7.03 (t, 1H, NH, 3J= 5.9 Hz), 7.40 (m, 3H, ArH-3, 4, 5); 13C NMR (250
MHz, CDCls): 20.9, 48.5, 66.2, 128.0, 128.5, 131.9, 136.9, 145.9, 152.0; MS [m/z (%)]: 348 (66). M*, 173
(100): Clp-CgH3-CO*

5-Chloro-6-(2,6-dichlorephenyl)-3-(2-hydroxy-2-phenylethylamino)-2/1-1,4-0xazin-2-one  (24b): Yield:
75 %; m.p.: 195 °C; IR (KBr cml): 1577 (s): ve=n, 1722 (s): ve=g (lactone), 2950 (m): vey aliph, 3040 (m):
VCH arome 3422 (0): Vou 4nd Nas TH NMR (250 MHz, DMSO-d, 60 °C): & 3.60 (m, 2H, CH,CH), 4.95
(m, 1H, CHy-CH), 5.55 (s, 1H, OH), 7.25 (m, 5H, PhH), 7.60 (m, 3H, 2,6-Cl,-ArH), 8.25 (broad t, 1H, NH, 3J

= 6.0 Hz); 13C NMR (250 MHz, DMSO-dj, 60 °C): 48 8, 69.7, 125.7, 126.9, 127.8, 127.9, 128.2, 130.3, 132.8,
135.9, 145.6, 151.0; MS [mvz (%)] 410(5) M*., 304 (100): M*-PhCHOH, 173 (56): Cly-C¢H3-CO*; HRMS
caled for Ci:ocH:-CIN-O4- 400 99972 found: 409 9QR4
VAIWwLE, AV \/lulllj\./ljx ‘Juj, YN 7.7 7y ATULIG LAY AR A b o

V AP U RIrY s NSO YUy I P S I puL.puppny o S 1y DRSO Bhe JIPY 1) SONNGE NS ) & § - A__ A 1 ¥4 4% ___ ___°*__ O _____ Asr_ L
Ureliéral procCéqure 10r une syninesis o1 5-Cnoro-2,5-ainyaro-oa-1miaazo| s, 1-Cj| 1,4j0xazin-o-ones £o0a, o
A 1 sl Il 1 ~ A ~ 4 L1 X 1 1 2k W ay ™ iV aVYal] r~ 1 ~ AN al 1
/A solution O compounds 24a or 24D (1V mmol) 1n xyiene (1V mi) ana dSUCI, (£ mi, ZU mmoi) was stirred

for 3 h at 90 °C. After cooling, the precipitate was filtered off, washed with ¢old hexane an

C.

I recrystalilised from

a mixture of CH,Cl,/hexane.

5-Chloro-6-(2,6-dichlorophenyl)-2,3-dihydro-3-methyl-8 H-imidazo|2,1-c}|1,4]oxazin-8-one (26a): Yield:
50 %; mp - 163 °C; IR (KBr cml): 1631 (s): vean, 1720 (5): ve=o (lactone), TH NMR (250 MHz, CDCl3):
5 1.50 (d, 3H, CH3CH, 3/ = 6.2 Hz), 3.85 (dd, 1H, H,, ZJgga 1 = 17.5 Hz, Va3 = 5.0 Hz), 4.25 (dd, 1H, Hy,
2yt = 17.5 Hz, My g3 = 10.0 Hz), 4.60 (m, 1H, H), 7.40 (m, 3H, ArH-3, 4, 5); 13C NMR (250 MHz,
DMSO dg): 21.0, 56.6, 61 4, 117.3, 126.7, 128.1, 132.1, 137.2, 137.5, 145.4, 152.3; MS [m/z (%)]: 330 (86):

M+, 173 (100): Cl,-CcH3-CO™; HRMS calcd. for C13HgCI3N,0O,: 329.9729; found: 329.9845
5-Chloro-6-(2,6-dichlorophenyl)-2,3-dihydro-3-phenyl-8 H-imidazo[2,1-c]{1,4]oxazin-8-one (26b); Yield:
£ 0/ cn - 19N O TN (I DBr ~rea~lYe 1691 and 16447 7o) 1 17749 o\ <, s POV, N\ MO S

2/ Vo, i p 1oV U, 1IN \I\Dl CHI 7). 1041 alid 1DV 7 (D). VvV ‘=N, 1700 (>). VC:O \ldblUllC) LTLO \W VCH ahph,
3042 (W) Vel aroms TH NMR (CDCl3): 8 4.08 (dd, 1H, H,, 2/, g = 17.0 Hz, 3Jy, g3 = 6.0 Hz), 4.62 (dd, 1H,

. 2Jp.Ha = 17.0 Hz, 3y 3 = 12.0 Hz), 5.50 (dd, 1H, H3, 3Jj3 1, = 6.0 Hz, 3Jpy3 = 12.0 Hz), 7.30 (m, 8H,
ArH 3, 4, 5 and PhH-2,3,4,5,6); 13C NMR (250 MHz, CDCl3): 64.1, 65.7, 117.9, 125.4, 126.6, 127.9, 128.0,
128.5,129.0, 132.1, 137.3, 137.4, 140.5, 146.2, 152.3, MS [m/z (%)]: 392 (65): M*, 173 (79): Cl,-C4H;-CO*,

104 (100) Ph-CHCH2+, HRMS caled. for C18H1]C13N2021 391.9886; found: 391.9890
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