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403.0805, found: 403.0801.

4.1.11. 4-(4-Bromophenyl)-5-methyl-2 -phenyl- 1-p-tolyl-1H-imid az-
ole  (3ak). 44 4-Bromophenyl)-5-methyl-2-phenyl-1-p-tolyl-1H-
pidazole (3ak) was purified by flash chromatography (hexane/
EtOAc, v/v=20:1) as an off white solid (yield: 41%), mp: 158—160°C.
'H NMR {300 MHz, CDCls): é: 7.66—7.69 (d, [=9 Hz, 2H), 7.52-7.55
(m, 2H), 7.39—7.42 (m, 2H), 721-7.25 (m, 5H), 7.07—721 (m, 2H),
2.41 (s, 3H), 2.22 (s, 3H). C NMR (100 MHz, CDCls): 4: 146.3,138.8,
134.5, 134.2, 1314, 130.6, 130.2, 128.7, 128.3, 128.0, 127.9, 127.7,
126.6, 1201, 21.2, 11.1. ESI HRMS: calcd for CxH1gNaBr [M+H]™:

3. Conclusion

In conclusion, we have successfully developed an efficient and
novel catalytic approach for synthesis of multi-substituted im-
idazoles via nitroolefins and N-aryl benzamidines. This reaction
proceeds via stepwise [3+2] cycloaddition in the presence of an
inexpensive iron catalyst under air. This methodology is conve-
nient, atom-economical, and eco-friendly in good yields and
prefect regioselectivities. This efficient strategy could signifi-
cantly direct further research of multi-substituted imidazoles
synthesis.

4.1. The gengral procedure of the reaction between nitro-
olefins and B¥nzamidines

41.1. Synthesis of 3aea (24-diphenyl-1-p-tolyl-1H-imidazole). All
reactions were performed on a 0.20 mmol scale of benzamidine.
The N-p-tolylbenzamidine 1a (0.20 mmol), 1-(2-nitrovinyl}-ben-
zene 2a (0.2 mmol), FeClz (0.040 mmol) and 2 mL DMF were taken
into a round bottom flask equipped with stirrer. The resulting
mixture was stirred for 4 h at 90 °C. After cooling to room tem-
perature, to the reaction mixture was added water (2 mL), and
extracted with acetic ether (3x10 mL). The combined organic
phases were washed with brine (2«5 mL), dried over anhydrous
MgS04 and concentrated under reduced pressure. The residue was
subjected to flash column chromatography with hexanes/EtOAc
(20:1) as eluent to obtain the desired 3aa as light yellow solid (90%
yield). The remaining multi-substituted imidazoles were

(A=EYNESA
Wik



Reaxys¥TiX & £ X iR IG—HE

Iron(ll1)-catalyzed synthesis of multi-substituted imidazoles via [3+2] cycloaddition reaction of nitroolefins and Cited 38 times
1
N-aryl benzamidines

Liu, Xiang; Wang, Dang; Chen, Bachua [Tetrahedron, 2013, vel. 69, # 45, p. 9417 - 9421]

Abstract A IndexTerms & Substances @#§) ~ Reactions (@) ~ Full Text
Abstract )
A novel and efficient iron(1l1)-catalyzed synthesis of multi-substituted imidazoles via [3+2] cycloaddition of nitroolefins and N-aryl idines under the air phere had
been developed. This methodology is convenient, atom-econamical, general, and eco-friendly in good yields and prefect regioselectivities.
Index Terms 23 Reactions out of 1 Documents, containing 49 Substances, 0 Targets
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4.1.11. 4-(4-Bromophenyl)-5-methyl-2-phenyl- 1-p-tolyl-1H-imid az-
ole  (3ak). 4-{4-Bromophenyl)}-5-methyl-2-phenyl-1-p-tolyl-1H-
imidazole (3ak) was purified by flash chromatography (hexane/
EtOc, viv=20:1) as an off white solid (yield: 41%), mp: 158—160°C.
TH NMR (300 MHz, CDCL ): &: 7.66—7.69 (d, J=9 Hz, 2H), 7.52—7.55
(m, 2H), 7.39—7.42 (m, 2H), 721-7.25 (m, 5H), 7.07—721 {m, 2H),
2.41 (s, 3H), 2.22 (s, 3H). *C NMR (100 MHz, CDClz): 4: 146.3,138.8,
134.5, 1342, 1314, 130.6, 130.2, 128.7, 128.3, 128.0, 1279, 127.7,

S < WA
dw

it Data - 6

Identification

O 4-(4-bromophenyl)-5-methyl-2-phenyl-1-(p-tolyl)-1H-imidazole

Cy3HyoBrNy 403321 24040362 1462876-22-7

Druglikeness

Physical Data - 2

Spectra - 3

Chemical shifts,  1H

Spectrum

chloroform-d1 | 300 1H NMR (300 MHz, CDCl3): 5: 7.66-
7.69 (d, J=9 Hz, 2H), 7.52-7.55 (m,
2H), 7.39-7.42 (m, 2H), 7.21-7.25 (m,
5H), 7.07-7.21 (m, 2H), 2.41 (s, 3H),
222(s, 3H)

Chemical shifts, | 13C

Spectrum

chloroform-d1 | 100 13C NMR (100 MHz, CDCl3): 5:
146.3,138.8, 134.5, 134.2, 131.4,
130.6,130.2, 128.7, 128.3, 128.0,

127.9,127.7,126.6, 120.1,21.2, 11.1

Description (Mass Spectrometry)

high resolution mass spectrometry (HRMS), electrospray ionisation (ESI), spectrum

126.6, 1201, 21.2, 11.1. ESI HRMS: caled for CxHgNzBr [M+H]™: e @ -
4030805, found: 403.0801.
/
A NMR Spectroscopy - 2 hits out of 2
) Label

A HitData-6
Description Nucleus (NMR | Solvents (NMR | Frequency (NMR | Original Text (NMR Spectroscopy) -
(SNMR ~ Spectroscopy) | Spectioscop) i;:c”oscoj}). / TE

s Substance Label - 1 hits out of 1

s Melting Point - 1 hits out of 1

Crystal Property Description - 1 hits out of 1

N e
v NMR Spectroscopy - 2 hits out of\

v Mass Spectrometry - 1 hits out of 1

Melting Point, °C

158 - 160

Peak

E 403.0801 m/z
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Table 1 . . iron(l11) chloride
Optimization of the reaction condition®
Ph ClsFe 162.206 11323458 @ Retrieve CAS RN
NH N ClsFe _ .
No, _catalyst, ligand Pl N Hit Data - 4 Physical Data - 26
o N Py 2 ——————= pp N -
sovent, 90°C, 4h Identification Spectra - 58
Druglikeness Other Data - 128
1a 2a 3aa e @ o
Bioactivity (All)
Entry Catalyst Ligand Solvent Yield" (%)
1 FeCl; (20%) 1,10-Phen DMSO 60
2 FeCls (20%) Bi DMSO 61
3 FeCl; (20%) L-Proline DMSO 58 A~ Hit Data - 4
4 FeCls (20%) None DMSO 77 —
2 Ei:s :::ig:ll :one :[["I—IIF | ;; ~ Catalyst Investigation - 4 hits out of 303
3 one oluene|
7 FeCls (20%) None DMEF 82, 82° Show/Hide columns s
8 FeCls (20%) None Dioxane 44 Investigated Specification of Type of reaction Co-catalyst/co- Reference
9 FeCls (10%) None DMF 65 characteristic(s) catalysis (Catalyst Investigation) | substrate name
10 FeCls (30%) None DMF 78
11 FeBrs (20%) None DMF 53 Catalytic activity Regioselective Cycloaddition Liu, Xiang; Wang, Dong; Chen, Bachua[Tetrahedron, 2013, vol. 69, #
12 Fe(OTf); (20%) None DMF 47 catalysis 45, p. 9417 - 9421]
13 Fe(acack None DMF 55 Full Text 7 Cited 38 times 7 Details »>  Abstract >
::; il::::lh :One gﬂ:; EI‘&CE Catalytic activity Regioselective Cycloaddition [2,2]bipyridinyl Liu, Xiang; Wang, Dong; Chen, Bachua[Tetrahedron, 2013, vol. 69, #
16 T'{13 None DME T catalysis 45, p. 9417 - 9421]
17 F::Ci' 20 N""'"e DMF ?;ace Full Text # Cited 38times 7 Details > Abstract >
y one
18° FeCl; (20%) None DME 67 Catalytic activity Regioselective Cycloaddition 1,10-Phenanthroline | Liu, Xiang; Wang, Dong; Chen, Bachua[Tetrahedron, 2013, vol. 69, #
2 Reaction conditions: 1a (0.2 mmol), 2a (0.2 mmol), catalyst (20% mmeol), ligand catalysis 45, p. 9417 - 9421
(ZOXITIITID” solvent (2 mL),Q(]"C,-l h Full Text » Cited 38times »  Details »  Abstract >
b Isolated yield. o ) ) N : .
© The reaction was carried out under an O, a[mnsphere. Catalytic activity Regioselective Cycloaddition L-proline Liu, Xiang; Wang, Dong; Chen, Bachua[Tetrahedron, 2013, vol. 69, #
4 X . N catalysis 45, p. 9417 - 9421]
The reaction was carried out at 70 °C. FullText % Cited 38 times 7 Defails > Abstract >
® The reaction was carried out at 110 °C. o e me s e

ELSEVIER




Reaxys¥T &3 H B & A £k B8 HYHE R R

Table 2
2 b it vt i O

NH v, [— ,& o - ""\)—@ ) @u\g_@
F‘h)L'NH + Fh/\< Ry i + —( >fm| - =n
\@\ Re 90°C, 4h
1a

2 3
Entry Ry R Product Yield” (%)
1 H H I, a2 . eas -
3 a-cH, u :u: &0 1 HitsfConditions A Find Similar > Reaction 1D: 36429699
3 4-CHz0 H Jac 51
4 4-F H 3ad 61 Conditions Yield = Reference
5 40 H Jae -]
& 24l H Taf 55 ; ; , ; ; . o
7 4-CF, H Tag 50 With iron(lIl} chloride In N,N-dimethyl-formamide at 90°C; for 4h; Green chemlstr- 41%  Liu, Xiang; Wang, Dong; Chen, Bachua
8 24-DiCHL0 H Zah 53 reaction; [Tetrahedron, 2013, vol. 69, # 45, p. 9417 - 9421]
2 H CHs e a7 i Full Tet 7 Cited 38 times A Details > Abstract >
10 4-CHLO CHs aj 15 Experimental Procedure A
11 4-Br CHa Tak 41
2 E=u} TH: E]) £ X X .
13 4CN CH, Tam 56 11 The general procedure of the reaction between nitroolefins and benzamidines

General procedure: 4.1.1 Synthesis of 3aa (2,4-diphenyl-1-p-tolyl-1H-imidazole) All reactions were performed on a 0.20mmol scale of benzamidine. The N-p-tolylbenzamidine 1a
3. Conclusion (0.20mmol), 14(2-nitrovinyl)-benzene 2a
for 4h at 90°C. After cooling to room temp

2mmol), FeCl3 (0.040mmol) and 2mL DMF were taken into a round bottom flask equipped with stirrer. The resulting mixture was stirred
ature, to the reaction mixture was added water (2mL), and extracted with acetic ether (3x10mL). The combined organic phases were
In conclusion, we have successfully developed an efficient and washed with brine (2x5mL), dried over anhydyous MgS04 and concentrated under reduced pressure. The residue was subjected to flash column chromatography with

novel catalytic approach for synthesis of multi-substituted im- hexanes/EtOAc (20:1) as eluent to obtain the
idazoles via nitroolefins and N-aryl benzamidines. This reaction
proceeds via stepwise [3+2] cycloaddition in the presence of an
inexpensive iron catalyst under air. This methodology is conve-
nient, atom-economical, and eco-friendly in good yields and

ired 3aa as light yellow solid (90% yield). The remaining multi-substituted imidazoles were preparedin the similar manner and their
characterization data are as follows: 3aa was purijed by flash chromatography (hexane/EtOAc, v/v=20:1) as light yellow oil (yield: 829%). 4.1.11
4-(4-Bromophenyl)-5-methyl-2-phenyl-1-p-tolyl-\H-imidazole (3ak)

4-(4-Bromophenyl)-5-methyl-2-phenyl-1-p-tolyl-1N-imidazole (3ak) was purified by flash chromatography (hexane/EtOAc, v/v=20:1) as an off white solid {yield: 41%), mp: 158-160

prefect This efficient strategy could signifi- °C. IH NMR (300 MHz, CDCI3): 8: 7.66-7.69 (d, J=9 Nz, 2H), 7.52-7.55 (m, 2H), 7.39-7.42 (m, 2H), 7.21-7.25 (m, 5H), 7.07-7.21 (m, 2H), 2.41 (s, 3H), 2.22 (5, 3H).
cantly Mmh of multi-substituted imidazoles 13C NMR (100 MHz, CDCl3): : 146.3, 138.8, 134.5, 13¢.2, 131.4, 130.6, 1302, 128.7, 128.3, 128.0, 127.9, 127.7, 126.6, 120.1, 21.2, 11.1. ES| HRMS: caled for Ca3H1NBr
synthesis. [M+H]*: 403.0805, found: 403.0801.
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Journal Title
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Kang, Sang Gu; Dwivedi, Vivek Dhar [Journal of Biomolecular Structure and Dynamics, 2022, vol. 40, # 6, p. 2769 - 2784]
Abstract v IndexTerms v Full Text 1

Abstract hit: {...outbreak of COVID-19 pandemic caused by severe acute respiratory syndrome-Coronavirus-2 (SARS-CoV-2) has raised...}

Index Terms hit: {...Author keyword: COVID-19, drug repurposing...}
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Abstract hit: {...disease 2019 (COVID-19) was first officially diagnosed in the city of Wuhan, China...}

Index Terms hit: {...Author keyword: cepharanthine, coagulopathy...}

Computer-aided evaluation of anti-sars-cov-2 (3-chymotrypsin-like protease and transmembrane protease ser-
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Khalid Rehman [Biointerface Research in Applied Chemistry, 2022, vol. 12, # 1, p. 768 - 780]
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Index Terms hit: {..3CLPR9, Cepharanthine, COVID-19...}




Reaxys X T X AR RZE RV

Filters Publication Year A Document Type A Current Patent Assignee A
2022 7 review 33 . . .
L] D D rigel pharmaceuticals inc 1
[] 2021 36 D article 32 -
Publication Year v [] 2020 23 D kowa company, Itd
D patent 3
: ) - 1
Document Type v Filter by value ~ I:l ot - D institut pasteur
no entry given 63
Authors/Inventors v D letter 1 D ( g )
Current Patent Assignee "4 D editorial 1 Filter b)" value v
slie e e e JDU rnal Title ”~ Index Terms (LiSt) /I Sort by Occurrence \v X
ournal Title ~ .. [] agent .
J D frontiers in pharmacology 7 [ antivia .
Substance Classes v 4 |:| pharmacological reports 4 [ occurrence 22
D nature 22
D pharmaceuticals 3 i .,
Reaction Classes v
D molecules 2 [ toxicity 16
- [ drug 16
Index Terms (List) e D journal of medical virology 2 [ property 15
Index Terms (ReaxysTree) v D current pharmaceutical d... 2 [ pharmacokinetics 15
I:I structure 14
D current medicinal chemistry 2 1 nharmarnlamical 14
D Manually processed
content only Filter by value View more 1 2 3 . 117 Gotopage




ReaxysH AJIndex Terms (Reaxys Tree) ZFH}4%

Filters

Publication Year v
Deocument Type ~
Authors/lnventors W
Current Patent Assignee '
Patent Office v
Journal Title w
Substance Classes v
Reaction Classes v
Index Terms (List) w

Index Terms (ReaxysTree) ~

D physico chemical proper... 41
D chemical transformations 36
D physico chemical analysi... 14

D guantum chemical calcula... 7

View more

\

Index Terms (ReaxysTree) %" 1:‘4 6’}%

D Manually processed

content only

N

VWV VNV

\
Index 'I%rms (ReaxysTree)

Index Terms (ReaxysTree)
physico chemical properties
chemical transformations
physico chemical analysis methods

quantum chemical calculation methods

72
41
36
14




FABPREFITER 2K

Index Terms (ReaxysTree) X

72
41
36
14

7

N [ Index Terms (ReaxysTree)
"1 physico chemical properties
[ chemical transformatiens

> [ physico chemical analysis methods

> [ quantum chemical calculation methods

Index Terms (ReaxysTree) 4 x

~
58]

~ [ IndexTerms (ReaxysTree)
E J_E;:F.}: 2& v [ physico chemical propertiess €————
e RY > [ chemical property
> [ phase property
N |4 electrochemical property +—
~ [4 acid [ base behaviour —
v I acidity
IE pKa
Clear selected > 3 pHvalue
I:I neutralization [
I:I protonation
> [ substance spectroscopy [
> [ thermodynamic property

~J
=]

-.-..|'
i IS
(= [l

[ I T T R S - I

Selected search items:

acidity >

e




= eI G R

O Computer-aided evaluation of anti-sars-cov-2 (3-chymotrypsin-like protease and transmembrane protease ser-
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ine 2 inhibitors) activity of cepharanthine: An in silico approach
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Khalid Rehman [Biointerface Research in Applied Chemistry, 2022, vol. 12, # 1, p. 768 - 730]
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3-chymotrypsin-like protease (3CL"*®) is found in severe acute respiratory syndrome coronavirus (SARS CoV)-2, and transmembrane protease serine 2 (TMPRSS-2) in humans, both of
them have a role in viral attachment and proliferation. 3CL"®° and TMPRSS-2 are the most vital target for the discovery of an anti-corona virus. One efficient approach used to screen
potential active compounds against specific target proteins, such as 3CL"R® and TMPRSS-2, is molecular docking. Cepharanthine (CEP) exhibits antiviral activity in SARS-CoV at 9.5
pg/mL ICs level. This study aims to perform an in silico study on CEP against non-structural SARS-CoV-2 3CLPR and host transmembrane protease serine 2 protein. Molecular dock-
ing studies were carried out using compounds against 3CL"° and TMPRSS-2 proteins through Swiss model, Uniport, PROCHECK, Swiss PDB viewer, PyMol, and PyRx computerized
software. CEP displayed strong binding interactions-8.5 and-7.4 Kcal/mol with the 3CLPR?, and TMPRSS-2 proteins. In all cases, CEP showed better binding affinities than FDA-ap-
proved anti-corona virus drug (Camostat mesylate, CAM) is currently underused in COVID-19. CEP may be one of the potentials leads to fighting against SARS-CoV-2. Further in vivo
studies should be required to support the findings of this study.
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PCTIB2021/057281
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g s o S 1 G, GD.GE G, M, L,
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Kand of regronal protection avarlable): ARIPO (BW, GH.
GM, KE. LR, LS. MW, MZ.NA. RW. §D, 8L, ST, §Z, TZ,
UG. ZM, ZW). Ewasian (AM. AZ, BY, KG, KZ, RU. T).
TM), European (AL, AT, BE, BG CH, CY. CZ, DE. DK,

(71) Applicant; PFIZER INC. [US'US]; 238 East 42nd Sirect
New York, New York 10017 (US)

(72) lnventors: OWEN, Dafydd Rhys. clo Plizer Inc, 610
Main Street, Cambridge, Massachasetts 02139 (US). PET-
TERSSON, Martin Youngjin, 3 Gilson Road, Litteton,

Massachusens 01460 (US). REESE, Matthew Richard; ¢/
o Pfizer Inc., 445 Easten Point Road, Buikding 98, Groton.
Comnecticut 06340 (US). SAMMONS, Matthew Forrest.

TR, OAPI (BF, B, CF, CG, Cl, CV. GA, G Gh.GQG“
KM. ML, MR. NE, SN. TD. TG).

/o Pfizes Inc., 610 Main Streer, Cambridge, Massachuseris - Declarations under Rule 4.17:

02139(US). TUTTLE, Jamison Bryce, clo Plizerlnc 610 —
Main Street. Cambridge. Massac husetts 02139 (US). VER-
HOEST, Patrick Robert. ¢/o Pfizer Inc, 610 Mann Street,  —
Cambndge, Massachusetis 02139 (US). WEL, Liuqing ¢/

ax to applicant's entitlement 1o apply for and be gramted a
patent (Rule 4.17(ii))

as to the applicany’s entitlement to clatm the peiariy of the
arlier application (Rele 4.17(iii))
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or a pharmaceutically acceptable salt thereof, wherein R’ is selected from the group
consisting of C1-Cs alkyl which is optionally substituted with a cyano or with one to five
20 fluoro; Cz-Cs alkynyl; and (Cs-Ce cycloalkyl)-Ci-Cs alkyl which is optionally substituted
with one to two selected from tri and C1-Caalkyl or with one to
five fluoro; R? is hydrogen or R? and R’ taken together with the nitrogen and carbon
atoms to which they are attached are a pyrroli or piperidine ring which is op! y
substituted with one to four R?; R?* at each occurrence is independently selected from
25  the group consisting of fluoro, Cs-Cs alkyl optionally substituted with one to three fluoro
and C1-Cs alkoxy optionally substituted with one to three fluoro; or two R? groups when

4

o Pfizer Inc., 445 Easien Point Road. Building 98, Groton.
Comnecticut 06340 (US). YANG, Qingyi. clo Phizer Inc..
610 Main Street, Cambridge, Massachusetts 02139 (US).
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(57) Absract: The imertion relac (0 ompounds of Formula (1) wherein R R', R, R', . g are s &ficd nerin, phani-
“‘“4 hdso such as COVID-F patsent by admn.
ds. and methods of inhibitng or preveating replication of coranayinuses such

[}

as sms- CoV-2 with the compounds.
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attached to adjacent carbons and taken together with the carbons to which they are
attached are a fused C-Cs which is bstituted with one to four
R2; or two R groups when attached to the same carbon and taken together with the
carbon to which they are attached are a spiro Cs-Cs cycloalkyl which is optionally
substituted with one to four R%; R2 at each occurrence is independently selected from
fiuoro, Cs-Cs alkyl optionally substituted with one to three fluoro, and C+-Cs alkoxy
optionally substituted with one to three fluoro; R* is selected from the group consisting
of C1-Cs alkyl, C1-Cs alkoxy, (C1-Cs alkoxy)-C1-Cs alkyl, C2-Cs alkynyl, C2-Cs alkynyloxy,
Cs-C1z cycloalkyl optionally fused with a 5- to 6-membered heteroaryl or phenyl, (Cs-Ciz
cycloalkyl)-C1-Ce alkyl, Ca-Cr2 (CsCr2 C1-Cs alkyl, 4- to 12-
lkyl which is fused with a 5- to 6-membered

heteroaryl or phenyl and wherein said heterocycloalkyl comprises one to four
heteroatoms independently selected from N, O and S(O)y, (4- to 12-membered
heterocycloalkyl)-C1-Cs alkyl wherein said heterocycloalkyl moiety comprises one to
four heteroatoms independently selected from N, O and S(O)n, Cs-C1o aryl optionally
fused with a Ce-Ce orad-to7- bered h ycloalkyl, (Ce-Croaryl)-Ci-
Cs alkyl, 5- to 10- heteroaryl comprising one to five t
independently selected from N, O and S, which is optionally fused with a Cs-Ce
cycloalkyl; (5- to 10-membered heteroaryl)-C+-Cs alkyl wherein the heteroaryl moiety

one to five ir selected from N, O and S; (Cs-Cio
aryl)-(5- to 10-membered heteroaryl)- wherein the heteroaryl moiety comprises one to
five heteroatoms independently selected from N, O and S, (5- to 10-membered
heteroaryloxy)-C1-Cs alkyl wherein the heteroaryl moiety comprises one to five
heteroatoms independently selected from N, O and S; (5- to 8-membered heteroaryl)-
(5- to 6-membered hetercaryl)- wherein each heteroaryl moiety comprises one to four
heteroatoms independently selected from N, O and S; (4- to 7-membered

Y (5- to 6- heteroaryl)- wherein the heterocycloalkyl moiety

one to three selected from N, O and $(O)» and
the heteroaryl moiety one to four ind dently selected from
N, O and S; (5- to 6-membered heteroaryl)-(4- to 7-membered hetefocydoalkyl)
wherein the y | moiety one to three | e dentl

selected from N, O and S{O)» and the heteroaryl moiety comprises one to four

heteroatoms independently selected from N, O and S; wherein each R* group is

optionally substituted with one to five R*; R* at each occurrence is independently

selected from the group consisting of oxo, halo, hydroxy, cyano, phenyl, benzyl, amino,
s
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wherein

M and X are each independently selocted from the group
consisting, of . slfor, SC; S0y melhylene
optionaly subsitused with one 1 two substinenis
independently selected from halo, hdmowy, €,-C,
allgl, CCy alkony, €t cyeloalkyl, €50,
eyelnallyloxy, C;Ca, 1. 1syehoaliylene oprionally
sulbstituted with one 1o two substimeans indepesdently
selected from halo, €, ulkyl, €, alkoxy, C-C,
cyeloaliyl and €, eyeloalkyloey; and NI option-
ally substitutcd with _subsient _independently
selected from €€, alkyl, €, cyelaalkyl and € -C,
alkalcarbonyl; or opticnally, M independently repre-
sents a singl

¥ is o memnber selected froan the group consisting o
(1 m—rumm,‘;

CIONCH,),.;

(CH,

CHCHel m[
CONIHET x (1
(CHy), 805 and m)( 1, O
wherein 1 on aioger o 1 w3, m i 0 iniger from
0102, and exch hydeogen independecly is oprionally
replaced with a sbstitent indepesdeny selected from
halo, €, aliyl, €, -, alkory, €,-C, eycloallyl and
Cy-Cy eyeloalkyloxy:

Zisa ..ml“ selected T the group .mmzm, of

ayl; and nmh)\m aptially subatyuted wils oo 1o
twr substitwents independeatly selecied fum balo,
hydroy, €,y alkyl, r_r, alkoy, €, cycloalkyl
and €, C, syeloalkyloxy

R' is a member selocted from the group consisting of
Iydrogen, balo, ©:Cy, alkyl, Uy alkenyl, CyoCy
alkynyl, €50, exelualkyl, (C,Ceveloalkyl-C

eyl (C,-C, alkenylIC,-C aliyloxy, (€,-C, alky-

n,h( -c‘ " alkylony, (C,-Cp eycloalkyl)C-C, alkeny

. epchalkyldenmethyl, (CLCyy cvclmlky-

Nov, 29, 2007

€, alkylipiperarin- HL(( -C, alkyl)abonylaine,
[=F:

nylaenin, beteroarlearbooy bamin,
€yl eyckalkylony, € v
Helenairybony, (ary] ) -C alkylony, (betervarylJC

alkyloxy, C,-C, n]k;lsulﬁnyl €L, :]Ly\sul.lmyl
€€, aklalougl, €, €, eycloulky ey, €,
eyelaalkylsulfnyl, € r‘,, cyclaliyblfonyl, oo

o oclalkeylfost Srysilfnyl, il
|, hpdroxy, eyano or miln;

wherein alkyl, alkenyl, alkyayl, cycloalkyl and
cyclaalkeny! groups or portions arc eponally party
ar campletely fuarinated and optionally mana- or
disubstituted by entical or differcnt subsiivents
selected fan chlorine, hydeoy. 4, alkaxy aecd
A0 alkyl,

in cyclauliyl and cychoalkenyl groups one or two
methylens groups are opsionally reploced indepen-
deraly of aoe anther by O, S, CO. S0 or S0, and

in Nohetemeycloalky] groups o methylene group is
aptionally replaced by CO or 80,

R is o member sclected from the group consisting of
ydrogen. oo, hydmowy, C-Cyallyl, CrCyy
cyclanlkyl, €Oy alkyloxy, Gy, cychonlkyloxy,
cyann and nite, wherein alky] groups o pariieos are
aptionally moe- or polysubstinited by Hurine, or

in the event that &' and R* are houml e rwo adjacent
© atoms of the phenyl ri ring. R Land I(?am.pmrully
joinert Iuguhlrxnrh that R and B wogether form a
©0 alkylene, Cy-Cy alkenylene or byl
Ndge, which s opianaly sary or compieely
fueeinased and cptiooally mono- or disubstituied by
identical or different substituents selectod from chi-
rine, hydroxy, €,y alkoy and C,-C, alkyl. and
whenein one or two methylene yroups are optionally
replacen independently of e amiber by ©, 5, €0,
), 803, ur NR, smd wherein one or two methyne
eroups are optionally replaced by an N atm;
R i 0 member sclected from the gnv\/p mmw of
hydrogen, Balo, C,-C, alkyl
a\kyqu( o cyelaallyl, (o, m\mlkyj u,‘
€, jallyl, Cy o cyeklkenyl, (C,-,eyeloulbeny]-
1€,-Collyl. (€<, abylonyiC, €, allyl. (CrCyo
eyckoallylony)C -, allyl, (€€ alkylumiooiC -
alkyl, @40,y alkylamino)C,-Cy alkyl, (G,
epelanliyl)CyC, alkenyl, €,-C, cyclaaliylidenm-
atbyl, sy, heseraaryl, (C,C, alkyljearbonyl, arylcar-
boayl heteroarylcarbonyl, aminocarborsl. (U4,

"7

10y alkyl
(‘,,xwlmlwﬂ 0, (€, allylony ) 4.
kg, C, skl fkyl Gl k.

¢, alkyl anyl, beteroanyl, (C

di4C,C,
wmum -ylosebony], pigeridin-1 yleasboayl, mor-
lin4-ylearbongl, piperasine-ylcarbonyl, 4,
alkylpiperasin- Lylearbonyl bydroxyearton. (€€

oy alkylamin, diC -(aa\ky
Lm

onl, aming, C-Cy
]- i, p"nuhll"h‘-‘
lperiie ), morhalin L4, sipesehn 1oL, 0

[ Hamino, pyrol i eridin-
didine v learbu. W el s
Ioylcarbomy], morpholin-4-yicabany] o .
i I 1 1 a0, C-C, lami
arylsulfoaylaming, C,-C, alkylosy. excloalky-

oy, oy eycloalkemyloy, arykony, heseroaryloxy,
1€, alkenyl X, -, alkylasy, (-0, alkynyl)C,-Cy
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alky m:y any ) alkylosy. hetersary
C. alkysulfangl. ©,-C, alkylsolf
x]kyl:ml\nqyl [ eyclontkylmiltangl,

cystualkylsulingl. €€, eyloalkybulfonyl, ¢

cmum:yumrml arplalfuny], areslfng].

arylsfoayl, ansin, bydroxy, cyas or

wherein alkyl, olkesyl alkyeyl eyckualkyl and
cyehalkeny] groups or partivns are apansly paril
or completely Ruoristed e oprislly o
disubstiuted by identical or differeni substituents
selectod from chlorine, hydroxy, C,-C, alkoxy and
€, alkyl, and

in cyclaaliyl and cycloalkenyl groups one o fwa
mehylese groups are optionally replaces] indepen-
dently of an another by 0, S, OO, SO or S0, and

in Nhetemocyehalkyl groups @ medylene groop is
optionally seplaced by CO or S0

R* is 5 member selecied from e group consisiing of

Byidrogen. halo, hydroy, cyano, nite, €\, alkyl

Coalkyl,  hetemaryloxy{C, Cyulkyl, €,
allylsulfonydony, arylsilfonyloxy, ary(C,-C,alkyl-
sulfonykoxy,  trimerbylsilyloxy,  1-butyldimethylsily-
Towy, and eyane,
wherein alkyl, alkenyl, alkynyl, cycloalkyl and
eyeloslienyl groups oF poeticns are optiosally panly
or completely uorisated and optionally mose- or
disubstifuted by dentical or different substitucts
selecsed fom ehlorine, hydrosy, C,-C, alkoxy and
€4, alkyl, s
¥ and eychaalkenyl ;mup« ome or 1wo
levwe groups are opdionally indy
dcum- of oo naher by NI . 5, €0, S0 o S0,
member selected from the group consisting of H,
©,-C, alkyl and -, alkykearbeny: and
wherein when M and X both are onygen m'{]s«‘u o
R, Rl R cach are hydrowy, B is hydrogen
ant R s il i the s posiion relaive e spim)
carboa, and

aceeptakle sahs of prodeugs thereaf

C {.3 cytlw.lk)l. oLy 0 and C,-Cy
g alkyl groups or portions may be
mono- ar rﬂlymh:mumd hy uerine, ar
i R and R are bound to two adjacent C atoms of the
pheny ring, R*and R* are optioaally joined together
such that R and R* together Jarm a C,oCy alkylens,
C,0 alkenylene or hutadienylene bridge, which is
y partly o completely Muorinated el
u,u.mally anno- o disubstituted by identical or
different substitvents  seleved from  chlorine,
bydroxy, ©,-C, alkoxy and C,-C', alkyl. aod wherein
e or two methylene grops can be replacesd inde-
pendently of one another by ©, 5, CO, 50, 9
NI, and wherein in the case of 2 butadienylen
bridge o or two medhyne groups are nplumnl\y
replaced by an N atos;

R* is & membor sclocted from the group consisting of
Bydrogen. halo, hydeay. cyaso, nitro, C,-C, alkyl
€ cysloalkyl amd €, alkyloxy, wherein alkyl
‘roups or portions may be mono-or polysubstituted by
Tuarine: and

RY, R7, R* and R® are each members independs

el o the group onsistin of Ry, (s

{c

alkyl] eyl
arylcarbonyloxy, alkcyl)carbeayloxy,
Bydrogen, bole, €,-C nll(\l‘ e, alkenyl, CCs

alkynyl, 0Oy feycloalkyl-(C, Oyl (Com
Ceyeatheny () < Jalkyl, aryl-C,C alkyl, hes-

ercarylony,

- (( -r.)mm\m,l-

:r - jaliylony, il (1 -r R —
Collkyon, smicabory, ydoeriony.

(CL
4, mlkyh:xy]mnhu 1, aminocarboayWCyr
Caallyl, (C,-C, alkyDeminocarbonyl-(C,C.lkyl,
dx—((‘-{‘ an.\lmin ", ulkyl. bydroxy-
Jalkyl (€L, alkyloxy jcarbony
ull\kyl ﬂ‘a(‘rkyﬁlmlk}‘hw C-Calalkyl,
€ eyclantkenyloy-(C,-Calkyl, aryloxy4C,-

2. A compound of chiiny 1. whencin X is 0.

3. A compound of claim 1, wherein M is 0

4. A compamd of elaim 1, wherein ¥ is CH, or C(O).

5. A compound of elaim 1, wherein 7 is selestes! fram the
group consisting of methylene, 1,1-cyclopropylene, meth-
yimethylene, Auommethylene, dimelbyimethy e, difiuo-
wormethylene and foromethylmethylene

6. A compound of claim 1. wherein m keast one of R, R
R amd R i by

7. Acompound of claim 1, wherein at least two of R, R,
R and R ase hydrosy.

8. A compound of elaim | wherein Mis 0 X s 00 Y is
CH, o €t s selocted from the proup consisting of
metbylene, 1.1-eycloprogylene, methylmetylene, Huorom-
elbylene. dimehylmethylene, difloroncthylen: ad foo-
romethylmethylene: and at Jeast twa of R%, R, R® and R” are
hyclroxy,

9. A compound of claim 1, wherein M is CH, X is O Y
is sclected from the grovp consisting of CE, options
substted with C, - alkyl or £, alkony, msd CIOF 2 s
sclected fom the prowp comsising of methylene, 1.1-cyck-
ropslene, methymtylene, fommahylene, dimethy -
eve ool oy eyl

wherein
¥ s sekected from the group consisting of {C1),,
(CHy), CH=CH. CH=CHICH, ), and
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with silica gel column ¢hromatography (CHCl, ‘MeOH = 20:1 vAv) to give 2-Chloro-3.4- diaminopyridine (4.72 . 32.84 mmol) in 95% yield. "H-NVR (DMSO, 500 MHz) & 7.31
(d. J=5.0, IH), 6.45 (d, J= 5.0, H), 5.79 (s, 2H), 4.68 (s, 2H); "*C-NMR (DMSO, 125 MHz) 6 143.41, 138.03, 135.61, 126.66, 108.73. t,
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