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ABSTRACT

Imidazolesareversatil e nitrogen heterocyclic compounds displaying awide-
variety of biological and pharmacological activitieslike anti-inflammatory,
hypnotics, sedatives, tranquilizers, antidepressant and anti-parinsonian in
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animals aswell asin human system. The chemistry of imidazoles has been
of great interest to medicinal chemists. We are reporting here organic
synthesis of some derivatives of imidazoles to evaluating their biological

activities. © 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

The synthesi sof new eva uation heterocyclic com-
pounds are common scaffoldsin many drugsand have
the attracted the attention of synthetic chemist for over
a centaury. We have devel oped a new synthetic ap-
proach for imidazole derivatives. The preparation of
saturated and unsaturated compound present avery
different picturefor it’sinvol vering synthesismore of -
tenthan not, of coursewhenfirst considering asuitable
routeto adesired target compound. It isalwaysimpor-
tant to givethought to the possibility of utilizingacom-
mercidly available compound which containsthe het-
erocyclic nucleus. We have synthesized theimidazole
derivativeby the protection of imidazolewith DEM and
lithiationto obtai ned target scaffold; we have donesev-
era acid amineand sulfonamide coupling. Transition-
metal mediated cross-coupling reaction haverevolu-
tionized organic synthes smany highly efficientand mild
protocol for bond construction have emerged by the
mastery of such reaction, perhgpsthemost utilized car-
bon-carbon bond formation cross-coupling reaectionare

thosethat useboron and tin derivative because of their
tolerance of abroad range of functional group.

An easily introduced and removed protecting
group of imidazol e nitrogen more commonly, N-pro-
tecting imidazolesarelithiated at C-2 by treatment
with n-butyllithium and the corresponding anionis
added to electrophillic reagents. For the most part,
however, deprotection of imidazole nitrogeninvolves
acidic, basicor reductive conditionsand problemsare
often encountered in either lithiation or addition step.
For examples, while N-benzylimidazoles can be
readily prepared and the benzyl group removed the
lithiation step has been reported to give benzyl
deprotonation aswell as deprotonation at C-2. N—
Alkoxymethyl group direct lithiation to C-2 but their
removal requiresstrong acid reflux and theyields of
isolated productsare modest to nil. The N-tosyl group
iseasily introduced and removed, but the nucleophi-
licity of the C-2 anionislow, werequired an N-pro-
tecting group which could be easily inserted and if
necessary be removed under neutral conditions. The
diethoxymethyl function in orthoamide meet, these
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requirementssinceitisreadily hydrolyzed under neu-  orthoformatein presence of an acid catayst with con-

tral or basic conditioninfew minutes. tinuousremova of acohol produced. Thelithiationre-
actionsare carried out in absolutedry THF at -78 °C,
RESULTSAND DISCUSSION depending upon thesol ubility of anion, after Ththedec-

trophilic agent isintroduced and thereactionsareal -
The protected imidazolesare prepared by heating  |owed to cometo room temperature overnight. During
a mixture of imidazole with excess of triethyl thereactionwehaveobserved thediethyl aceta group
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</\N e 7 N R1=2a: 3-Nitro benzaldehyde,
\ — \ 2b : 4- Nitrobenzaldehyde
H NH, R2 H NH 2c : 2- Nitrobenzaldehyde
|
] 0=S=0
4a R2=5a: p-Tolulene sulphonyl chloride,
5a 5b: Methane sulphonylchloride

Reagent and conditions: (@) Triethyl orthoformate, PTSA, 135°C, 12h; (b) n-Buli, R, THF, -78°Cto RT 4h; (c) Pyridinium
dichromate, DCM, RT, 4h; (d) Ammonium chloride, Fe powder, MeOH:H,O, RT, 12h; (d) Triethyl amine, R,, DCM:THF, RT,
12h.

Scheme 1

Reagent and conditions: (&) Triethyl orthoformate, PTSA, 135°C, 12h; (b) n-Buli, THF, -78°C- RT, 4h; (c) Pyridiniumdichromate,
DCM, RT, 4h;

Scheme 2
NO,
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Reagent and conditions: (a) Cyanogen bromide, Ether, 0-35°C,12h; (b) 3-nitroaniline, M ethane sulphonic aC|d, R,, Ethanol,
78°C,12h; (c) HCl, 5h (d) K,CO,, DMF, Mel, RT, 4h; (e) NH,Cl solution, Fe, THF, Ethanol RT; (f) Methanesulphonyl chloride,
Triethyl amine, DCM, 0°Cto RT.
Scheme 3
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was deprotected. The oxidation we have done by
pyridiniumdichromateindichloromethanea roomtem-
perature, reduction was done by the saturated ammo-
nium chloride and Fe powder in THF, Ethanol at room
temperaturefor over night and tofiltered thereaction
mixtureand extracted with ethyl acetate. Thefind amine
and sulfonyl chloride coupling was done in
dichlomethaneand triethyl amineat 0°C toroom tem-
peraturefor 2-4h.

To 2, 2-Dimethoxy-ethylamine diethyl ether and
pentane which was derived from cyanogens bromide
to afford acarbodiimidetreated with nitro anilineto
guanidine, libration of a dehyde with agueous hydro-
chloric acid and then treatment with base afforded the
desiredimidazolein good yield, followed by sulfona-
midecoupling.

EXPERIMENTAL SECTION

General

Chemicdswerecommercidly availableand solvent
were anhydrous and dried freshly distilled THF and
Ether. All thereactionswere carried out under nitrogen
atmosphere. Proton NM R spectrawere measured on
Brukar 400 MHzinthesolvent specified. Chemica shift
arereported in 6 downfield from TMSasaninterna
standard and coupling constants arereported in Hzs.
Mass spectrawererecorded inAgilent.

Scheme 1

Preparation of 1-Diethoxymethyl-1H-imidazole
(2): Toasolution of imidazole (15.0 g, 220 mmoal) in
triethyl orthoformate (150.0 ml) as solvent was added
p-toluenesulfonic acid (1g). Theresulting reaction mix-
turewas heated at 130-140°C for 12 hrsin dean stark
apparausuntil nomoreremoval of ethanol inthereac-
tion. Triethylorthof ormate wasremoved by under re-
duced pressure and triethyl amine (1.4 ml) were di-
rectly loaded on columnwith silicage (100-200 Mesh)
eluted with 1-4% methanol in dichloromethaneto get
desired compound (1) (31.5g, 84%) ascolorlessvis-
cousoil.

'H-NMR (400MHz, CDCI-d,): 8 1.24(t, 6H), 3.61
(g, 4H), 6.08 (s, 1H), 7.12 (m, 2H), 7.74 (m, 1H).

M/Z (M+1)* 171.125.

= Fyl) Paper
Preparation of (1H-Imidazol-2-yl)- (3-nitr o-phenyl)-

methanol (2a): To asolution of 1-di-ethoxymethyl-

1H-imidazole (1) (5.0g, 29.4 mmol) infreshly distilled

THF (50.0 ml). Resulting reaction mixturewas cooled

to-78°C, followed by drop-wise addition of n-butyl-

lithium (3.5M in hexane, 10.5ml, 36.7 mmol) over 35

min. Reaction mixturewasstirred additiond 1hat same
temperature. Then asolution of 3-Nitro-benzaldehyde
(4.88 g, 32.34 mmol) in THF (50.0 ml) was added.

Theresulting reaction mixturewasstirred for 12 hr at

room temperature. After completion thereaction (as
per TL.C monitoring) reaction mixture was cooled to
0°C and quenched by saturated ammonium chloride;

added ethyl acetate (100 mL). Separated the organic
layer and washed with water (50 ml x 3 times) and

brine sol ution respectively. Thecombined organicswas
dried over anhydroussodium sul phateand concentrated

under reduced pressure. Crudewas purified over silica
gel (100-200 M esh) column € ution with 2-5% metha

nol-dichloromethane get desired product (2a) (4.25g,

66.4%).

H-NMR (400 MHz, DM SO-d,): § 6.45 (brs, 1H),
6.85(d, 1H), 6.82 (m, 2H), 7.70 (dd, J= 4.4 Hz, 2H),
8.22(dd, J=4.4Hz, 2H) and 12.87 (brs, 1H).

M/Z (M+1)* 220.08.

Prepar ation of (1H-I1 midazol-2-yl)-(3-nitro-phenyl)-
methanone(3a): Toasolution of (1H-imidazol-2-yl)-
(3-nitro-phenyl)-methanol (2a) (2.0g9,9.13mmoal) in
dichloromethane (20.0 ml) and added pyridinium
dichromate (5.15g, 13.7 mmol). Theresulting reaction
mixturewas stirred for 4 hr at 30°C. After completion
thereaction (as per TLC monitoring), reaction mixture
was quenched by water (20.0 ml), added
dichloromethane (100 mL). Separated the organiclayer
and washed with water (50.0 mL x 3times). The Or-
ganicsdried over anhydrous sodium sulphate. Concen-
trated the solvent under reduced pressure. Crudewas
purified over silicagel (100-200 Mesh) eutionwith 2-
5% methanol- dichloromethaneto get desired product
(3a) (1.459g, 73.2%).

'H-NMR (400 MHz, DM SO-d,): § 6.84 (m, 2H),
7.72 (dd, J= 4.4 Hz, 2H), 8.25(dd, J= 4.4 Hz, 2H)
and 12.90 (brs, 1H).

M/Z (M+1)* 218.10.
- @W CHEMISTRY
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Preparation of (3-Amino-phenyl)-(1H-imidazol-2-
yl)-methanone(4a): Toasolution of 1H-Imidazol-2-
y)-(3-nitro-phenyl)-methanone (3a) (2.0g, 9.21 mmoal)
inmethanol (10.0 ml) and added saturated ammonium
chloride solution (40.0 ml) asfollowed by addition of
iron powder (2.579, 46.0 mmol). Theresulting reac-
tionmixturewasstirred a 30°Cfor 12 hr. After comple-
tion thereaction (as per TLC monitoring). Reaction
mixturewasfiltered through celite bed, washed with
ethyl acetate (100.0 ml) and evaporated the solvent
under vaccum. The cruderesiduewasdiluted with ethyl
acetate (100 mL) added water (100.0 mL) and ex-
tracted with ethyl acetate (50.0 mL x 3times). Thecom-
bined organicsdried over anhydrous sodium sulphate
and solvent wasremoved by ditillation under vacuum.
Crude was purified over silicagel (100-200 Mesh)
columnée utionwith 2-7% methanol indichloromethane,
to get desired compound (4a) (1.25g, 72.5%).

H-NMR (400 MHz, DM SO-d,): § 6.24 (brs, 2H),
6.88 (m, 2H), 7.77 (dd, J= 4.4 Hz, 2H), 8.28 (dd, J=
4.4 Hz, 2H) and 13.00 (brs, 1H).

M/Z (M+1)* 188.10.

Preparation of N-[3-(1H-I midazole-2-car bonyl)-
phenyl]-4-methyl-benzenesulfonamide (5a): Toa
ice cool ed solution of 3-Amino-phenyl)-(1H-imidazol-
2-yl)-methanone (4a) (1.2g, 6.41 mmol) in
dichloromethane (20.0 ml) added triethylamine (1.19
ml, 8.65 mmal), then followed by addition of 4-Me-
thyl-benzenesulfonyl chloride (1.35g, 7.05 mmol) at
sametemperature. Theresulting reaction mixturewas
stirred for 5.0 hr at room temperature. After comple-
tionthereaction (asper TLC monitoring), reaction mass
diluted with water (100.0 ml) and extracted with
dichloromethane (100.0 ml x 3times). The combined
organiclayer washed with brine solution. Theorganics
dried over anhydrous sodium sul phateand concentrated
under reduced pressure. The crudewas purified over
silicagel (100-200 Mesh) column el ution with 2-6%
methanol- dichloromethaneto get desired product (5a)
(0.85g (48.1%).

'H-NMR (400 MHz, DMSO-d,): & 2.32 (s, 3H),
4.02 (brs, 1H), 6.32 (d, J=4.2, 2H), 6.65 (d, J=4.2,
2H), 6.87 (m, 2H), 7.79 (dd, J= 4.4 Hz, 2H), 8.35(dd,
J=4.4Hz, 2H) and 13.05 (brs, 1H).

@Wu'c CHEMISTRY co—

M/Z (M+1)*342.12.
Scheme 3

Preparation of 2, 2-Dimethoxy-ethyl-carbodiimide
(1): Toaicecold solution of 2, 2-di-methoxy-ethylamine
(7.0g, 7.8 mmol) in diethyl ether and pentane (140.0
ml, 1:1) added cynogen bromide (8.33g, 7.8 mmol)
portion wise at 0°C, awhite precipitate was formed.
Theresulting reaction mixturewas stirred at room tem-
peraturefor 16.0 hr. After completionthereaction (as
per TLC monitoring), thewhite precipitatewasfiltered
through sintered funnel and filtrate wasevaporated un-
der reduced pressure. Thecrudewaspurified over silica
gdl (100-200 Mesh) column € ution with 2-4% metha
nol- dichloromethaneto obtained desired compound
(1) (2.69, 31.7%).

'H-NMR (400MHz, CDCI-d,): 6 1.82(d, 2H), 3.60
(s,6H), 4.02 (t, J=1.8, 1H) and 5.18 (brs, 1H).

M/Z (M+1)* 131.12.

Prepar ation of (1H-1 midazol-2-yl)-(3-nitr o-phenyl)-
amine (11 & 111): To asolution of 2,2-Dimethoxy-
ethyl-carbodiimide (1) (5.0g, 38.6 mmol) in ethanol
(45.0 mL), then added 3-nitro aniline (6.39g, 46.32
mmol) followed by addition of methanesulphonicacid
(4.0g 42.46 mmol). Theresulting reaction masswas
refluxed at 85.0°C for 24.0 hr. After completion the
reaction (as per TLC monitoring), the reaction mass
was basified (pH was adjusted to 8-9) with 25%
NaOH and reaction mixturewas stirred for 1.0 hr at
sametemperatureand the crude (6.2g) was proceeded
for further next step without purification (11). Thecrude
N-(2, 2-Dimethoxy-ethyl)-N’-(3-nitro-phenyl)-guani-
dine (1) (6.2g) was cooled to 10.0°C and acidified
(pH wasadjusted to 1-2) with 6N HCI and stirred the
reaction mixturefor 4.0 hr at sametemperature, again
reaction masswas basified (pH was adjusted to 9-10)
with 25% NaOH solution and extracted with 5% metha-
nol inDCM (90.0 ml x 3times). Thecombined organic
layer was dried over sodium sulphate and evaporated
under reduced pressure. The crudewaspurified over
slicagel (100-200 Mesh) e ution with 0.5-2% metha-
nol in DCM to get thedesired product (111) (1.1g, 20.0
%) asoff whitesolid.

H-NMR (400 MHz, DM SO-d,): § 6.0(s, 2H),
7.64-7.44(d, 1H, J=80Hz), 7.62-7.61(d, 1H,
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J16Hz),7.72-7.72 (d, 1H, J=8Hz) 8.56-8.55(m, 1H)
9.316 (s, 1H) and 10.96 (s, 1H).

M/Z (M+1)* 205.1

Preparation of (1-M ethyl-1H-imidazol-2-yl)-(3-ni-
tro-phenyl)-amine (IV): To a solution of (1H-
Imidazol-2-yl)-(3-nitro-phenyl)-amine(I11) (0.7g, 3.43
mmol) in DMF (10.0 ml) was added K ,CO, (0.520g,
3.77 mmol) and followed by the addition of Methyl
lodide (0.487g, 3.43mmol) at 10°C. Theresulting re-
action masswasstirred at room temperaturefor 4.0 hr.
After completion thereaction (asper TLC monitoring)
added water (50.0 ml) and extracted with ethyl acetate
(50.0 ml x 3times). Combined the organic layer and
washed withwater and brinesolution respectively. The
organic layer wasdried over anhydrous sodium sul-
phate and evaporated under vaccum. Thecruderesi-
duewaspurified over silicagel (100-200 Mesh), elu-
tion with 0.5-1% methanol in dichloromethaneto get
thedesired product (V) (0.35g, 47.25%) asoff solid
product.

'H-NMR (400 MHz, DMSO-d,): 6 3.53 (s, 3H)
6.71-6.72 (d, 1H, J=12Hz), 6.90-6.91(d, 1H, J=8H2)
7.50-7.46 (m, 1H), 7.64-7.62 (m, 1H) 7.81 (m, 1H),
8.47-8.48 (m, 1H) and 8.93 (s, 1H)

M/Z (M+1)*219.1

Prepar ation of N-(1-M ethyl-1H-imidazol-2-yl)-ben-
zene-1,3-diamine(V): Toasolution of (1-Methyl-1H-
imidazol-2-yl)-(3-nitro-phenyl)-amine(1V) (0.3g, 1.37
mmol) in methanol (7.0 ml) wasadded saturated am-
monium chloridesolution (10.0 ml) and followed by
addition of iron powder (0.384g, 6.85 mmoal). There-
sulting reaction mixturewas stirred for 12 hr at 30.0°C.
After completionthereaction (asper TLC monitoring),
thereaction mixturewasfiltered through celitebed and
washed withethyl acetate. Thefiltratewas concentrated
and crude was diluted with water (50.0 ml) and ex-
tracted with ethyl acetate (50.0 ml x 3times). Thecom-
bined organiclayer dried over anhydrous sodium sul-
phate and solvent was concentrated under reduced
pressure. Thecrudewaspurified over silicagel (100-
200 mesh) column elution with 2-7% methanol -
dichloromethane to get desired product (V) (0.2g,
77.4%).

= Fyl) Paper
'H-NMR (400 MHz, DM SO-d,): 6 3.43 (s, 3H),
4.00 (brs, 2H), 6.00-6.03 (d, 1H, J=12Hz), 6.29-
6.33(d, 1H, J=8Hz), 6.47 (m, 1H),6.64 (m, 1H) 6.77-
6.92 (t, J=4.0 Hz, 1H), 6.94 (s, 1H) and 7.02(s, 1H)

M/Z (M+1)* 189.3

Preparation of N-[3-(1-Methyl-1H-imidazol-2-
ylamino)-phenyl]-methanesulfonamide (VI): Toa
icecold solution of N-(1-Methyl-1H-imidazol-2-yl)-
benzene-1,3-diamine (V) (0.2g, 1.06mmol) in
dichloromethane (10.0 ml) and added triethylamine
(0.19 ml,1.32mmol) followed by addition of
methanesulfonyl chloride (0.11g, 1.16mmol). The
resulting reaction masswasstirred for 5.0 hr at room
temperature. After completion thereaction (asper TLC
monitoring), thereaction mixturewasdiluted withwater
(50.0 ml) and extracted with dichloromethane (20 mL
x 3times). The combined organi cswashed with water
and brine sol ution respectively. Organic layer wasdried
over anhydrous sodium sulphate and solvent was
removed under vaccum. Crudewas purified over silica
gel (100-200 mesh) column dutionwith 2-6% methanol -
dichloromethaneto get desired product (V1) (0.115g,
47.2%).

H-NMR (400 MHz, DMSO-d,): & 2.95 (s, 3H),
3.45 (s, 3H), 4.22 (brs, 1H), 6.10-6.12 (d, 1H,
JF12Hz), 6.30-6.34(d, 1H, J=8Hz), 6.49 (m, 1H),6.68
(m, 1H) 6.79-6.94 (t, J=4.0 Hz, 1H), 6.97 (s, 1H) and
7.10 (s, 1H)

M/Z (M +1)* 267.08
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