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- THIOUREA INHIBITORS OF HERPES VIRUSES

Background of the Invention

Eight viruses have been identified which are members of the family
Herpesviridae (reviewed in Roizman, B. 1996. Herpesviridae, p. 2221-2230. In B. N.
Fields, D. M. Knipe, and P. M. Howley (ed.), Fields Virology, 3rd ed. Lippincott-
Raven Publishers, Philadelphia, PA). Each member of this family is characterized by
an enveloped virus containing proteinaceous tegument and nucléoczipsid, the latter of
which houses the viruses’ relatively large double-stranded DNA genome (i.e.
approximately 80-250 kilobases). Members of the human alphaherpesvirus
subfamily are neurotropic and include herpes simplex virus type 1 (HSV-1) and type

- 2 (HSV-2), and varicella-zoster virus (VZV). The human betaherpesviruses are

cytomegalovirus (HCMYV), human herpesvirus 6 (HHV-6) and human herpesvirus 7
(HHV-7). The gammaherpesviruses are lymphotropic and include Epstein-Barr virus -
(EBV) and Kaposi’s herpesvirus (HHV-8). Each of these herpesviruses is causally-
related to human disease, including herpes labialis and herpes genitalis (HHSV-1 and
HSV-2 [Whitley, R.J. 1996. Herpes Simplex Viruses, p. 2297-2342. In B. N. Fields,
D. M. Knipe, and P. M. Howley (ed.), Fields Virology, 3rd ed. Lippincott-Raven

- Publishers, Philadelphia, PA]); chicken pox and shingles (VZV [Arvin, A. 1996.

Varicella-Zoster Virus, p. 2547-2585. In B. N. Fields, D. M. Knipe, and P. M.
Howley (ed.), Fields Virology, 3rd ed. Lippincott-Raven Publishers, Philadelphia,
PA)); infectious mononucleosis (EBV [Rickinson, A. B. and Kieff, E. 1996. Epstein-
Barr Virus, p. 2397-2446. In B. N. Fields, D. M. Knipe, and P. M. Howley (ed.),
Fields Virology, 3rd ed. Lippincott-Raven Publishers, Philadelphia, PAJ);
ppeumonia and retinitis (HCMV [(Britt, W. J., and Alford, C. A. 1996.
Cytomegalovirus, p. 2493-2523. In B. N. Fields, D. M. Knipe, and P. M. Howley
(ed.), Fields Virology, 3rd ed. Lippincotti-Raven Publishers, Philadelphia, PA));
exanthem subitum (HHV-6 [(Pellet, P. E, and Black, J. B. 1996. Human Herpesvirus
6, p. 2587-2608. In B. N. Fields, D. M. Knipe, and P. M. Howley (ed.), Fields
Virology, 3rd ed. Lippincott-Raven Publishers, Philadeiphia, PA] and HHV-7
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[Frenkel, N., and Roffman, E. 1996. Human Herpesvirus 7, p. 2609-2622. In B. N.
Fields, D. M. Knipej, i z;}'nd P. M. Howley (ed.), Field;v. Virology, 3rd ed. Lippincott- |
Raven Publishers, Philadelphia, PA]); and Kaposi’é sarcoma (HHV-8 [Neipel, F.,
Albrecht, J.C., and Fle'ckenstein B. 1997. Cell- hoinologous genes in the Kaposi's'

sarcoma-associated rhadmov1rus human herpesv1rus 8: determinants of its

pathogenicity? J. V1rol 71 4187 92, 1997)). HCMV is considered in more detail
below. -Following thq primary infection, herpesv1r_u§es__estab11sh latency within the
infected indi_vidual-_ém{i_ ‘remain there for the remainder of his/her life. Periodic
reactivation of latent Virus 1s clinically relevant. In the case of HSYV, reactivated
virus can be transmltted to infants during birth, causmg .either skin or eye infection,
central nervous system infection, or disseminated mfequon (i.e. multiple organs or
systems). Shingles i_s.tbe clinical manifestation of VZV reactivation. Treatment of
HSV and VZV is geﬁe.r__z_illy with antiviral drugs such as .a'cycl_ovir (Glaxo Wellcome),
ganciclovir (Roche); and foscarnet (Asta) whichi' target viral encoded DNA
polymerase. | ' -
HCMV isa ublqultous opportunistic pathogen mfectxng 50-90% of the adult
population (Brxtt, w. J., and Alford, C. A. 1996. Cytomegalovirus, p. 2493-2523. In
B. N. Fields, D. M. Knipe, and P. M. Howley (ed.), Fields Virology, 3rd -ed.
Lippincott-Raven PubliShers Philadelphia, Pa.). Primary infection with HCMV is-
usually - asymptomanc, although heterophile negatlve mononucleosis has been
observed. The v1rus is honzontally transmitted by sexual contact, breast milk, and
saliva. Intrauterine transmission of HCMV from the pregnant mother to the fetus
occurs and is often thé cause of serious clinical consequences. HCMV remains in a
latent state within the 1nfected person for the remamder of his/her life. Cell-mediated
immunity plays a central role in controlling reactlvatmn from latency. Impaired
cellular immunity leads to reactivation of latent H_CMV in seropositive persons.
'HCMV disease is associated with deficient o? immature cellular immunity.
There are 3 major categories of persons wi_th_ HCMV di?ease (reviewed by Britt and
Alford, 1996). (1) In immunocompromised (AIDS) patients, HCMYV is one of the
twd most common pjathogens causing clinical disease (the other is Pneumocystis).
The most common manifestation of HCMV in AIDS is retinitis, although infection of
other organs including the adrenal glands, lungs, GI tract, and central nervous system -
are also reported frequéntly. 90% of AIDs patients ha've: active HCMYV infection; 25-
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40% (~85,000 patients in the United States) have lifé: or sight-threatening HCMV

disease. HCMV isthe canse of death in 10% of persons with AIDs. (2) Due to

immune system suppression to reduce the risk of graft rejection, HCMV reactivation
or reinfection is common amongst kidney, liver, heart, and allogeneic bone marrow
transplant patients. Pneumonia is the most common HCMV disease in these patients,

occurring in up to 70% of these transplant patients. (3) Congenital infection due to

HCMYV occurs in 1% of all births, about 40K per year. Up to 25% of these infants
are symptomatic for HCMV disease between ages 0-3 years. HCMV disease is

progressive, causing mental retardation and neurological abnormalities, in children.

Recent studies suggest that treatment with anti-HCMV drugs may reduce morbidity
in these children.

Several antiviral drugs are currently being marketed (Bron, D., R. Snoeck,
and L. Lagneaux. 1996. New insights into. the pathogenesis and treatment of
cytomegalovirus. Exp. Opin. Invest. Drugs 5:337-344; Crumpacker, C. 1996.°
Ganciclovir. New Eng. J. Med. 335:721-729; Sachs, S., and F. Alrabiah. 1996. Novel-
herpes treatments: a review. Exp. Opin. Invest. Drugs 5:169-183). These include:
ganciclovir (Roche), a nucleoside 'cinalog with hemopoietic cell toxicity; foscarnet
(Astra), a pyrophosphate analog with nephrotoxicity; and cidofovir, Gilead), a
nucleoside phosphonate with acute nephrotoxicity. Each of these drugs target the
viral-encoded DNA_ polymerase, are typically administered intravenously due to their
low. bioavailability, and, as noted above, are the source of significant toxicity.
Ganciclovir-resistant mutants which arise clinically are often cross-resistant with
cidofovir. Hence, there is a neéd for safer (i.e. less toxic), orally bioavailable anti-
viral drugs which are directed against novel viral targets.

Phenyl thioureas are disclosed for use in a variety of pharmaceutical
applications. Armistead, et al., WO 97/40028, teaches phenyl ureas and thioureas as
inhibitors of the inosine monophosphate dehydrogenase (IMPDH) enzyme which is
taught to play a role in viral replication diseases such herpes.
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_ Widdowson, et al, WO 96/25157, teaches phenyl .urea' and thiourea
compounds of the below formula for treating diseases mediated by the chemokine,
interleukin-8. -

- Morin, Jr., et al., U.S. Patent No. 5,593,993 teaches certain phenyl thiourea

| compounds for treatment of AIDs and the inhibition of the replication of HIV and -

related viruses.

Therefore, it is an object of this invention to provide éompounds, and

* with herpes viruses including human ‘cytomegalovirus, 'herpes simplex viruses,

Epstein-Barr virus, varicella-zoster virus, human herpeSviruses-6 and -7, and Kaposi -

herpesvirus.

" Description of the Invention B
In accordance with the present invention are provided compounds having the

formula:
Rs R
o 'S o
A—x—NH-_-c':'—NH NH—!:—-G
R Re
I
wherein
A is heteroaryl;

R,-R,, are independently hydrogen, alkyl of 1 to 4 carbon atoms, perhaloalkyl
of 1 to 4 carbon atoms, halogeh, alkoxy of 1 to 4 carbon atoms, or
cyano, or R, and R, or R,, and R, may be taken together to form aryl
of 5 to 7 carbon atoms;

W is O, NR,, or is absent;



10

15

20

25

30

WO 00/34268 _ o . PCT/US99/28838

G is aryl or heteroaryl;

X is a bond, -NH, alkyl of 1 to 6 carbon atoms, alkenyl of 1 to 6 carbon
atoms, alkoxy of 1 to 6 carbon atoms, thioalkyl of 1 to 6 carbon
atoms, alkylamino of 1 to 6 carbon atoms, or (CH)J ; and

J is alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, phenyl or
benzyl and

n is an integer from 1 to 6;

or a pharmaceutical salt thereof.

In sbme preferred embodiments of the present invention Aisa 5 or 10
membered mono or bicyclic heteroaryl having 1 or 2 heteroatoms. More preferably,
A is pyridyl, furyl, imidazolyl, pyrrolyl, thienyl, or indanyl. Still more preferably, A
is 3-pyridyl.

In some preferred embodiments of the present invention A is substituted with
one or more substitutents selected from alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6
éarbon atoms, alkynyl of 2 to 6 carbon atoms, perhaloalkyl of 1 to 6 carbon atoms,
cyclbalkyl of 3 to 10 carbon atoms, heterocycloalkyl of 3 to 10 carbon members,
aryl, heteroaryl, halogen, -CN, -NO,, -CO,R,, -COR,, -OR,, -SR,, -SOR,, -SO,R,
-CONRR,, -NRNRR)), -N(R,R,) or W-Y-(CH,),-Z wherein R, and R, are
independently hydrogen, alkyl of 1 to 6 carbon atoms, perhaloalkyl of 1 to 6 carbon
atoms, or aryl; R, is hydrogen, alkyl of 1 to 6 carbon atoms, perhaloalkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 10 carbon atoms, heterocycloalkyl of 3 to 10
members, aryl or heteroaryl, or

R, and R,, taken together may form a 3 to 7 membered heterocycloalkyl;
W is O, NR,, or is absent;

Y is -(CO)- or -(CO,)-, or is absent;

Z is alkyl of 1 to 4 carbon atoms, -CN, -CO,R, COR,, -CONR R,, -OCOR,,
-NR,COR,, -OCONR,, -OR, -SR,, -SOR, -SO,R,, SRN(R,R,), -N(R,R,) or phenyl;
andnis1to6.
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In still more preferred embodiments A is substituted with one or more

-~ substitutents selected from halogen or alkyl of 1-6 carbon atoms.

In some embodiments of the present invention, at least 1 of R9-R,, isnot -
hydrogen Preferably when one of R,-R,, is not hydrogen, one or mote of R,-R,, are’
selected from halogen, methyl, methoxy, and cyano More preferably each of R,-R
is hydrogen. '

Gis prefefably a 5 or 6 membered heteroaryl having 1 or 2 heteroatoms.
More preferably, G is fury! or thiadiazole and in still more preferred embodiments, G
is 1,2,3 thiadiazolyl or 2-furyl. Alternatively, G may be alkyl of 1 to 6 carbon atoms
which optlonally may be substituted, preferably by a halogen.

X is preferably a bond or straight chain lower alkyl group. When X is alower
alkyl group it is preferred that X is methyl or ethyl. ' '

Preferred compounds of the 'pr'esent invention are the following compounds -
which mclude pharmaceutical salts thereof. '
Furan-2-carboxy11c acid [4-(3-pyridin-2-yl-thioureido)- phenyl]-amxde
Furan-z-carboxyhc acid [4-(3-pynd1n-4—yl-th10ure1do)—phenyl]-amlde,
Fuaran-2-carboxylic acid [4-(3-pyridin—-3-y1-i:hioureido)—phéhyl]-amide'

1,2 3]Th1ad1azole—4—carboxyl1c acid {4-[3-(6- chloro-pyr1dm-3—yl)-th1oure1do]-
phenyl }-amide; -

Furan-2-carboxylic acid [4-(3-pyrimidin-4-yl-thioureido)-phenyl]-amide; -

[1,2 3]’I‘hlad1azole-4~carboxyhc acid {4-[3- (5 chloro-pyndm—3—yl) -thioureido]-
phenyl}-amide;

[1,2,3)Thiadiazole-4-carboxylic acid {4-[3-(5-bromo-pyridin-3-yl)-thioureido]-
phenyl}-ai'nide; | '

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-( l-tert-butyl-lH-imida_zol-Z-yl)-
thioureido]-phenyl }-amide; |

Furan-2-carboxylic acid {4-[3-(1-tert-butyl-1H-imidazol-2-yl)-thioureido]-phenyl}-
amide; | '
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(5-trifluoromethyl-pyridin-3-yl)-
thioureido]—phenyl}-amide;

Furan-2-carboxylic acid [4-(3-pyridin-3-ylmethyl-thioureido)-phenyl}-amide;
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[1,2,3]Thiadiazole-4-carboxylic acid [4-(3-pyridin-3-ylmethyl-thioureido)-phenyil]-
amide;

[1,2,3]Thiadiazole-4-carboxylic acid [4-(3-indan-1-yl-thioureido)-phényl]-amide;
Furan-2-carboxylic acid [4-(3-pyridin-4-ylmethyl-thioureido)-phenyl}-amide;
[1,2,3]Thiadiazole-4-carboxylic acid [4-(3-pyridin-4-ylmethyl-thioureido)-phenyl]-
amide;

2-Fluoro-N-[4-(3-pyridin-3-yl-thioureido)-phenyl}-benzamide;
2-Fluoro-N-[4-(3-pyridin-2-yl-thioureido)-phenyl}-benzamide;
2-Fluoro-N-[4-(3-pyridin-4-yl-thioureido)-phenyl]-benzamide; -
2-Fluoro-N-[4-(3-pyridin-3-ylmethyl-thioureido)-phenyl]-benzamide;
2-Fluoro-N-{4-[3-(1H-indazol-5-yl)-thioureido]-phenyl }-benzamide;
N-{4-[3-(1-tert-Butyl-1H-imidazol-2-yl)-thioureido]-phenyl }-2-fluoro-benzamide;
2—Fluoro-N-[4—(3-pyridin-4—ylmethyl—thioureido)-phenyl]-benzamide;
2-Fluoro-N-{4-[3-(1-furan-2-yl-ethyl)-thioureido]-phenyl }-benzamide;
2-Fluoro—N—(4-[37(1-pyridin-4-yl—ethyl)-thioureido]-phenyl}—benzamide;
2-Fluoro-N-(4-{3-[1-(1-methyl-1H-pyrrol-2-yl)-ethyl]-thioureido }-phenyl)-
benzamide; and ' ' |

- 2-Fluoro-N-{4-[3-(1-thiophen-3-yl-ethyl)-thioureido]-phenyl }-benzamide.

Alkyl as used herein refers to straight or branched chain lower alkyl of 110 6
carbon atoms. EXempIary all;yl groups include methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, t-butyl, pentyl aﬁd hexyl.'

~ Alkenyl as used herein refers to straight or branched chain lower alkyl of 2 to
6 carbon atoms containing at least one carbon-carbon double bond. Alkenyl includes
vinyl groups.
| Alkyhyl as used herein refers to straight or bfanched chain lower alkyl of 2 to
6 carbon atoms containing at least one carbon-carbon triple bohd.

Alkyi, alkenyl and alkynyl groups of the present invention may be substituted
or unsubstituted.

Cycloalkyl refers to a saturated mono or bicyclic ring system of 3 to 10
carbon atoms. Exemplary cycloalkyl groﬁps include cyclopentyl, cyclohexyl and
cycloheptyl. Cycloalkyl groups of the present invention may be substituted or
unsubstituted.
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Heterocycloalkyl refers to a saturated mono or bicyclic ring system of 3 to 10

" members having 1 to 3 heteroatoms selected from N, S and O, including, but not
- limited to aziridinyl' aietidiny] imidazolidinyl, morphbiinyl thiomorpholinyl,

piperazinyl, pyrazohdmyl piperidinyl, and pyrrohdmyl Heterocycloalkyl groups of
‘the present invention may be substituted or unsubstituted. * ~ '

Aryl, as used herem refers to an aromatic mono or bicyclic ring of 5 to 10
carbon atoms. Exemplary aryl-groups include phenyl, naphthyl, and biphenyl. Aryl
groups of the present i.n:vention may be substituted or urisubStituted.

Heteroaryl as used herein refers to an aromatic mono or bicyclic ring of 5 to
10 members having 1 to 3 heteroatoms selected from N,' SorO including, but not

‘limited to thiazolyl, thiadiazolyl, oxazolyl, furyl, indolyl, benzothiazolyl, -

benzotriazolyl, benzodioxyl, indazolyl, and benzofuryl. '_Preferred heteroaryls include
quinolyl, isoquinolyl, napthalenyl, benzofuranyl, benzbthienyl, indolyl, pyridyl,

.pyrazinyl, thienyl, furyl pyrrolyl, isoxazolyl, oxazolyl, 'isothiazolyl thiazolyl,

‘pyrazolyl, triazolyl, thrad1azoly1 and 1m1dazo]y1 Heteroaryl groups of the present
invention may be substituted or unsubstltuted ' ' :
Perhaloalkyl refers to an alkyl group of 1t06 carbon atoms in which three or
more hydrogens are subsntuted with halogen.. o
Pheny] as used herein refers to a 6 membered aromatic ring.
Halogen, as used herein refers to chlori’né, bromine, iodine and fluorine.
Unless otherwis’e limited substitutents are 'unsubstitu'ted and may include alkyl
of 1 to 6 carbon atoms, cycloalkyl of 1t0 6 carbon atoms heterocycloa]kyl of 1to 6

. members, perhaloalkyl of 1t0 6 carbon atoms, alkylammo, dlalkylammo, aryl or

heteroaryl. _

Carbon number refers to the number of carbons in the carbon backbone and
does not include carbon atoms occumng in subsutuents such as an alkyl or alkoxy
substituents. '

Where terms are used in combination, the definition for each individual part of
the combination applies unless defined otherwise. For instance, alkylcycloalkyl is an
alkyl-cycloalkyl group in which alkyi and cycloalkyl ar_ej as previously described.

Pharmaceuticaliy acceptable salts are the acid .addition_ salts which can be
formed from a cornp_ound of the above general formula and a pharmaceutically
acceptable acid such as phosphoric, sulfuric, hydrochloric, hydrobrornic, citric, maleic,
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succinic, fumaric, aceticj. lactic, nitric, sulfonic, p-tolaéhie sulfonic, methane sulfonic
acid, and the like. _

The compounds of this invention contain a chiral center, providing for various
seteroisomeric forms of the compounds sﬁch_ as racemic mixtures as well as the
individual optical isomers. In some preferred embodiments of the present invention the
compounds of the present invention are substantially pure optical isomers. By
substantially pure is meant the composition contains greater than 75% of the desired
isomer and may include no more than 25% of the undesired isomer. In more preferred
embodiments the pure optical isomer is greater than 90% of the desired isomer. In
some preferred emodiments, when the target is VZV, the (S) isomer is preferred. The
individual isomers can be prepared directly or by asymmetric or stereospecific
synthesis or by conventional separation of optical isomers from the racemic mixture.

Compounds of the present invention may be prepared by those skilled in the art
of organic synthesis employing methods described below which utilize readily
availabie reagents and starting materials unless otherwise described. Compounds of the
present invention are thus prepared in accordance with the following schemes.

The novel compounds of the present invention are prepared according to the
following reaction schemes.

Referfing to Methods 31 and 34, reacting appropriately substituted amines 2,
wherein the substitutents of A, and X are described as above, with appropriately
substituted isothiocyanates 3, wherein the substituents R,-R,, and G are described
above, either neat or in an appropriate solvent such as tetrahydrofuran, acetonitrile,
ethyl acetate, dichloromethane, or N,N-dimethylformamide affords the desired
thioureas 1. Similarly, reaction of appropriately substituted isothiocyanates 4,
wherein the substitutents of A, and X are described as above with appropriitely
substituted anilines 5, wherein the substituents R,-R,, and G are described above, in a
convenient solvent such as those listed above affords the desired thioureas 1.
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" Methods 31 and 34 ;: -_ o

r&G

11 12

Rg

10 .
hXNeOms + [:_g_-ﬁ S
o Rit  “R12 | .
4 _.: _ ) 5 |
Alternatively, appropriately substituted thioureés 1 can be prepared as

described by Methods 32 and 33 by reacting amines 2 and 5 in the presence of either
one molar equivalenf :iof 1,1’-thiocarbonyl diimidazole'"in"an appropriate'solvent such
as dichloro-methane and tetrahydrofuran or mixtures thE_:réof or one molar éqﬂivalent
of 1,1’-thiocarbonyl-di-(1,2,4)-triazole in an appropriaic; solvent such as |

dichloromethane and tetrahydrofuran or mixtures thereof at room temperature.

In certain instan¢es, subsequent chemical modifiéation of the final thioureas 1 -
was required. These methods, Methods 35-39, are summarized below.

Thioureas 1 wherei_n A comprises at least one sglbgtitueht which is 1-
hydroxyethoxy or carquy-m_ethoXy, R,-R,, and G are dét_-ined as above and X equals
a bond; may be prepé.red_from_the corresponding alkyl _e§ters by alkaline hydrolysis
with agueous sodium or potassium hydroxide in a suitable solvent such as methanol,
tetrahydrofuran or miktures thereof at room temperature in accordance with Methods
35 and 36.

Thioureas 1 wherein A comprisese at least one substituent which is 1-

acyloxyethoxy or methansulfqnoxyethoxy, R,-R,, and G are defined as above and X
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equals a bond, may bé prepared from the correspondiné i-ihydroxyethoxy derivative
by acylation with appropriate acylating agents such as benzoic acid chloride or
methanesulfonic acid chloride in the presence of a suitable tertiary amine base such

as triethylamine or diisopropylethylamine in a suitable solvent such as

dichloromethane or the like at room temperature in accordance with Methods 37 and
38. '

_ Thioureas 1 wherein A comprises at least one substituent which is 1-amino-
etho;iy, R;-R,,and G are defined as above and X equals a bond, may be prepared
from the corresponding l—methanesulfbnoxy—ethoxy derivative by reaction with an
appropriate secondary amine such as dimethylamine in a suitable solvent mixture
such as tetrahydrofuran and water or the like at room temperature in accordance with
Method 39.

Thioureas 1 wherein A COmprises at least one substituent which is 1-amino-
alkyl, R,-R,, and G are defined as above and X equals a bond, may be prepared from
the corresponding 1-azidoalkyl derivative by reaction with stannous chloride ina
suitable solvent such as methanol, ethanol or the like at room temperature in
accordance with Method 40.

The intermediate isothiocyanates 3 and 4 shown above in Methods 31 and 34
are prepared in accordance with Met_hod 41 (below) essentially according to the
procedures of Staab, H.A. and Walther, G. Justus Liebigs Ann. Chem. 657, 104
(1962)) by reacting appropriately substituted amines 5 or 2, respectively, X is defined
above with one molar equivalent of 1,1’-thiocarbonyldiimidazole in an appropriate
solvent such as dichloromethane and tetrahydrofuran or mixtures thereof.
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Method 41

The 1ntermed1ates 2and5 may be prepared accordmg to the tollowrng
5 protocols -

'According 10 Methods 1A-1G, amines 2 wherein Ais .deﬁned above and X is
defined above and ammes 5, wherein R;-R,, are defined above, may be prepared by
reduction of the approprrately substituted mtrobenzenes and correspondmg

10 heteroaryls accordmg toa vanety of procedures known to those skilled in the art and
described i inR.J. Lrndsay, gmprehensrve Organic Chemrst_ry (ed. Sutherland),
Volume 2, Chapter 6. 3 1, Aromatic Amines, 1979. Such procedures include the
reductron of nrtrobenzenes to form anilines upon exposure to: L
a) iron powder and a strong acid, such as hydrochlorrc acid (Methods IA) either neat

15 or in alcohol solvent such as methanol or ethanol, at temperatures ranging from

room temperature to the refluxing temperature of the solvent, or;
b) iron powder and glacial acetic acid (Method 1B), either neat or in alcohol solvent
such as methanol or ethanol, at temperatures ranging from room temperature to the

refluxing temperature of the solvent, or;
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¢) iron powder and ggucous ammonium. chloride (Method 1C), either. neat or in
alcohol solvent such as methanol or ethanol, at températures ranging from room
temperature to the refluxing temperature of the solvent, or;

d) tin and a strong mineral acid, such as hydrochloric acid (Method 1D), either neat

5 or in alcohol solvent such as methanol or ethanol, at temperatures ranging from
room temperature to the refluxing temperature of the solvent, or;

) when substitutents of A and R-R,, are selected from Cl, Br, I, -(0SO,)-CF,, or -
(0S0,)-1-(4-methylphenyl), by catalytic reduction such as with hydrogen and
palladium on carbon (Method 1E) in an appropriate solvent such as methanol,

10 ethanol, or ethyl acetate, under one or more atmospheres of pressure or;

f) when substituents of A and R-R,, are selected frorri Cl, Br, 1, -(0OSO,)-CF,, or -
(0S0,)-1-(4-methylphenyl), by catalytic reduction such as with cyclohexene and
palladium on carbon (Method 1F) in an appropriate sblvent such as methanol or
ethanol, at tempefatures ranging from room temperature to the refluxing

15 temperature of the solvent, or;
g) aqueous sodium hydrosulfite in alcohol solvent at temperatures ranging from room
temperature to the refluxing temperature of the solvent (Method 1G).
Alternatively, according to Methods 3A-3C, amines 2, wherein A is defined
above and X is defined above and anilines 5, wherein R,-R,, are defined above, may
20 be prepared by the cleavage of the aniline nitrogen-carbon bond of amide and
carbamate derivatives of these anilines according toa variety of procedures known to
those skilled in the art and described in Greene, Protective Groups in Organic

Synthesis volume 2, Chapter 7, 19_91, and references therein. Such procedures

include:

25 _ _

a) the exposure of appropriately substituted arylamino-tert-butyl-carbamates to a
strong acid such as trifluoroacetic acid (Method 3A)either neat or in an appropriate
solveht such as dichloromethane at temperatures between 0°C and room
temperature, or;

30  b) the exposure of appropriately substituted arylamino-(2-trimethylsilylethyl)-
carbamates to a fluoride ion source such as tetrabutylammonium fluoride or

potassium fluoride (Method 3B) in aqueous acetonitrile or tetrahydrofuran or
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- mixtures thereof at temperatures ranging from room temperature to the reflux
. temperature of the solvent, or; | o -

c) the exposure of appropriately substituted arylamino-trifluoroacetamides to a strong:’
base such as sodium or potassium h).rdro'xide'or-sodium or p'otassiﬁm carbonate in
an alcohol solvent such as methanol or ethanol (Method 3C) at tempefétures
ranging from room temperature to the reflux temperature of the solvent.

Alternatively, according to Method 11, amines 2, wherein A is defined above,
and X equals a bond and at least one substituent of A is vfnyl, may be prepared by the
palladium catalyzed coupling of a vinyl trialkyltin reagent, such as tributylvinyltin,
with an appropriately substituted bromo- or 1odo aniline, for example 3-chloro-4-

~ iodo-aniline, employing a palladlum catalyst such as tns(dlbenzyhdmeacetone)-

bipalladium, and a ligand, such as triphenylarsine, i ina s_u_ltable solvent such as
tetrahydrofuran or N-metﬁylpyfrolidinone, at témperatilres ranging from room
temperature to the reflux temperature of the solvent, esséntially'according to'the’
procedures of V. Farina and G.P. Roth in Advances i in Meta]-Orgamc Chemistry,
Vol. 5, 1-53, 1996 and references therein.

Alternatively, according to Method 42, amines 2 wherein A is defined above
and X is defined above and at least one substituent of A is defined as dialkylamino,
may be prepared by the palladium catalyzed amination of an appropriately substituted
3- or 5-bromo- or iodo-aniline, by secondary amines under conditions which employ
a palladium catalyst, such as bis(dibenzylidineacetone)palladium, and a ligand, such
as tri-o-tolylphosphine, and at least two molar equivalents ofa strong basé,- such as
lithium bis-(trimethylsilyl)amide in a sealed tube, in a suitable solvent such as -
tetrahydrofuran or toluene, at temperatures ranging from room temperature t6 100°C,
essentially according to the procedures of J.F. Hartwig and J. Louie Tetrahedron
Letters 36 (21), 3609 (1995). ' ' N

' Alternatively, according to Method 43, amines 2, wherein A is defined above
and X is defined above and at least one substituent of A is defined as alkyl, may be
prepared by the palladium catalyzed alkylation of an appropriately substituted 3- or
5-bromo-or iodo-aniline, by alkenes under condiditons which employ a palladium
catalyst such as [1,1’-bis(diphenylphosphino)ferrocene]palladium(II) chloride-
dichloromethane complex and in the presence of 9-borabicyclo[3.3.1]nonane and a

suitable base such as aqueous sodium hydroxide in a suitable solvent such as-
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tetrahydrofuran or the like at temperatures ranging from room temperature to the

reflux temperature of the solvent.

The acyl and carbamoyl amine derivatives utilized as starting materials in

Methods 3A-3C may be prepared by the derivatization of the corresponding amines

as described in Methods 2A-2G according to a variety of procedures known to those

skilled in the art and described in Greene, Protective Groups in Organic Synthesis

volume 2, Chapter 7, 1991, and references therein. Such procedures include:

a)

b)

c)

the reaction of an appropriately substituted amine with di-tert-butyl-dicarbonate |
(Method 2A) in the presence or absence of one or more molar equivalents of a
tertiary amine such as triethylamine or N,N-diisopropylethylamine in a suitable
solvent such as acetone, tetrahydrofuran, dimethylformamide, dichloromethane,
and the like, at temperatures ranging from room temperature to the reflux
temperature of the solvent to produce the corresponding arylamino-tert-butyl-

carbamate, or;

- the reaction of an appropriately substituted aniline with 1-[2-

(trimethylsilyl)ethoxycarbonyl-oxy]benzotriazole (Method 2B) in the presence of
a tertiary amine such as triethylamine or diisopropylethylamine in a suitable
solvent such as dimethylformamide at room temperature to produce the
corresponding heteroarylamino-(2-trimethylsilylethyl)-carbamate, or; .

the reaction of an appropriately substituted aniline with a carboxylic acid

- chloride or acid anhydride (Method 2C) either neat or in an appropriate solvent

~ such as tetrahydrofuran, dimethylformamide, dichloromethane, pyridine and the

d)

like, in the presence of one or more molar equivalents of a teriary amine base
such as triethylamine or N,N-diisopropylethyl-amine to produce the
corresponding arylaminoamide, or;

the reaction of an apptopriately substituted nitro aniline with a carboxylic acid
chloride (Method 2D) in the absence of one or more molar equivalents of a
teriary amine base such as triethylamine or N,N-diisopropylethylamine either neat
or in an appropriate solvent such as tetrahydrofuran, 1,4-dioxane and the like at
temperatures ranging from room temperature to the reflux temperature of the
solvent to produce the corresponding nitro arylaminoamide, or;

the reaction of an appropriately substituted aniline with a carboxylic acid (Method

2E) in the presence of a coupling agent such as benzotriazole-1-yloxy-tris-
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(dimethylamino)-phosphonium hexafluorophosphate, '2-(1H4benz0ﬁiazole-1-
‘'yloxy)-1,1,3,3-tetra-methyluronium hexaﬂtibrophospha'te; dicyclohexyl

carbodiimide and the like and in the presence of a tertiary amine such as -
triethylamine or diisopropylethylamine in a suitable solvent such as
diichloromethaine,_ dimethylformamide and the like, at room temperature to
produce the corréSpohding arylaminoamide, or; |

the reaction of an appropriately protected aniline such as an heteroarylamino-tert-
butyl-carbamate or the like in which at least one substituent of A and R,-R,, is
defined as -W-Y-(CH,),-Z wherein 'W, Y, and Z are defined as above, witha
carboxylic acid anhydride (Method 2F) in the p’l'-eSence of a suitable base such as
pyridine in an:apprqpria'te such as dichloromethane, dimethylformamide or the

like at _tempefatures ranging from 0°C to room temperature to produce the

- corresponding carboxylic acid ester, or;

g)

the reaction of an appropriately substituted aniline in which at least one "
substituent of A is defined as hydroxyl with di-tert-butyl-dicarbonate (Method -

- 2G) in the absence of one or more molar equivalents of a tertiary amine such as

triethylamine or N,N-diisopropylethyla'rhine in a suitable solvent such as acetone,

~ tetrahydrofuran, dimethylformamide, dichloromethane, and the like, at

_temperatures ranging from room temperature to the reflux temperature of the

solvent to 'prc')ducé the corresponding heteroarylamino-tert-butyl-carbamate.
_ Nitrobenzene intermediates that are ultimately converted to amines 2 and S by

methods shown above in Methods 1A-1G may be preparéd_ in accordance with
Methods 4A, 4C; 4E-4F. | | | |

Referring to Methods 4A, 4C, and 4E-4H, the nitrobenzene intermediates-

which are ultimately converted into amines 2, where A comprises substituent defined

‘as alkoxy, thioalkoxy, alkylsulfenyl, alkylsulfinyl, and dialkylamino may be prepared

by the nucleophilic displacement of appropriately substituted 2-, 4-, and/or 6-fluoro-,

chloro-, bromo-; iodo-, trifluoromethylsulfonyl-, or (4-methylphenyl)sulfonyl-

substituted nitrobenzenes or corresponding heteroaryls by methods which include the

following:

a)

reaction of alcohols with appropriately substituted 2- or 4 halo- or sulfonate
esters of nitrobenzenes, benzonitriles or corresponding heteroaryls (Method 4A)

either neat or in an appropriate solvent such as tetrahydrofuran, dioxane,
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~ acetonitrile, N,N-dimethylformamide or dimethylsulfoxide in the presence or

b)

absence of one or more molar equivalents of a base such as sodium carbonate,
potassium carbonate, sodium hydroxide, potassium hydroxide, sodium hydride,
potassium hydride, or the like, at temperatures ranging from room temperature to
the reflux temperature of the solvent;

reactions of preformed sodium, lithium, or potassium phenoxides with
appropriately substituted 2- or 4- halo- or sulfonate esters of nitrobenzenes,

benzonitriles or corresponding heteroaryls (Method 4H) either neat or in an

~ appropriate solvent such as tetrahydrofuran, dioxane, acetonitrile, N,N-

dimethylformamide or dimethylsulfoxide, at temperatures ranging from room
temperature to the reflux temperature of the solvent, or;

reaction of ammonia, primary or secondary amines with appropriately substituted
2- or 4-halo- or sulfonate esters of nitrobenzenes, benzonitriles or corresponding
heteroaryls (Methods 4C,F) either neat or in an appropriate solvent such as

_ tetrahydrofuran, dioxane, acetonitrile, N,N-dimethyl-formamide or

dimethylsulfoxide, at temperatures ranging from room temperature to the reflux

~ temperature of the solvent;

d)

reaction of preformed sodium, lithium, or potassium salts of amines with
appropriately substituted 2- or 4- halo- or sulfonate esters of nitrobenzenes or

. benzonitriles (Method 4G) in an appropriate solvent such as tetrahydrofuran at

temperatures ranging from 0°C to the reflux temperature of the solvent, or;

reaction of sodium sulfide with appropriately substituted 2- or 4- halo- or

sulfonate esters of nitrobenzenes or benzonitriles either neat or in an appropriate
solvent such as tetrahydro-furan, dioxane, acetonitrile, N,N-dimethylformamide
or dimethylsulfoxide, at temperatures ranging from room temperature to the
reflux temperature of the solvent, followed by the addition of an alkyl halide
directly to the reaction mixture (Method 4E).

Alternatively, referring to Methods 5C and 6, the nitrobenzene intermediates

and corresponding heteroaryls which are ultimately converted into amines 2, wherein

at least one substitutent of A is defined as alkoxy may be prepared from the

corresponding substituted hydroxy-nitrobenzenes and corresponding heteroaryls by

methods which include the following: -
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 a) reaction of the hydroxy-nitrobenzene with an alkyl halide or dialkyl sulfonate ester

(Method 5C) in the presence of a base, such as potassium carbonate, sodium
. carbonate, potassium hydroxide, sodium hydroxide, potasSium hydride, or sodium
" hydride, in an appropriate solvent such as acetone, N,N-dimethylformamide,
tetrahydrofuran or dimethylsulfoxide at températurgsranging from room
temperature to the reflux temperatufe of the solvent, or;
b) reaction of the hydroxy—nitrobenzene or corresponding heteroziryl' with an alkyl
alcohol, triphenylphosphihe; and a dialkylazadicarboxylaté reégent (Method 6),
~such as diethylazodicarboxylate, in an anh’ydi‘o’us aprotic solvent such as diethyl
. ether or tetrahydrofuran at temperatures r'anging"from O°C to the reflux
temperature of the solvent, essentially according to methods described in

‘Mitsunobu, O, Synthesis 1981, 1 and references therein.

- In addition, referring to Method 5A and 5E, the carbamoyl amine derivatives
utilized as starting materials in Methods 3A-3C which are ultimately converted into

-amines 2, wherein at least one substituent of A is defined as alkoxy may be prepared

the corresponding substituted hydroxy aryl- or heteroarylamino-tert-butyl-carbamate
by reaction with alkyl halides, triftuiormethane-sulfonates, 4~ o
methylbenzenesulfonates, dialkylsulfonate, ethylene carbonate and the liké in the
presence of a suitable base such as potassium carbonate in an appropriate solvent
such as acetone, toluene, or N,N-dimethyl-formamide at temperatures ranging from

room temperature to the reflux temperature of the solvent.

. Alternatively, referring to Methods 7A-G, the nftrobenzene and corresponding
heteroaryls which are ultimately converted into amines 2, coihprising at least one
alkoxy at least one halogen, and X equals a bond, may be prepaired by standard
halogenation reactions which include the following: '

a) reaction of a 2- or 4- hydroxy-nitrobenzene or corresponding heteroary! with
aqueous sodium hypochlorite (Methods 7A and 7B), at room temperature or;
b) reaction of a 2-hydroxy-4-methoxy or 2,4-dimethoxynitrobenzene or |
“ corresponding hetéroaryl (Method 7C and 7D) with bromine in suitable solvent
such as chloroform, dichlormethane, glacial acetic acid or the like in the presence

or the absence of silver trifluoroacetate at room temperature, or;
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_¢) reaction of a 2,4-dimethoxynitrobenzene or corresponding heteroaryl (Method 7E)
with benzyltrimethylammonium dichloroiodate in the presence of anhydrous zinc
chloride in a suitable 'solvent such as glacial acetic acid, at room temperature or;

d)' reaction of a 2-hydroxy-4-methoxynitrobenzene or corresponding heteroaryl
(Method 7F) with benzyltrimethyl-ammonium dichloroiodate in the presence of
sodium bicarbonate in a suitable solvent mixture such as dichloromethane and
methanol, at room temperature or;

e) reaétion of a 2,4-dimethoxynitrobenzene or corresponding heteroaryl (Method 7G)
with 3,5-dichloro-1-fluoropyridine triflate in a suitable solvent such as
tetrachloroethane, at a temperature ranging from room temperature to the reflux
temperature of the solvent.

Referring to Method 8, the nitrobenzene intermediates or corresponding

_heteroaryl which are ultimately converted into amines 2, wherein A is substituted by

CF, and X equals a bond may be prepared from the corresponding substituted 4-iodo-

nitrobenzenes or corresponding heteroaryl by reaction with '

trimethyl(triflnoromethyl)silane in the presence of cuprous iodide and potassium -

fluoride 1n a suitable solvent such as N,N-dimethyl-formamide or the like at a

temperéture ranging from room temperature to the reflux temperature of the solvent

in a sealed reaction vessel. = _ .

| Referring to Methods 19A and 19B, the nitrobenzene intermediates which are
ultimately converted into amines 2, wherein A comprises a substituent defined as -

HNCOCPIZNR7RS or -HNCOCH,SR,, and X equals a bond may be prepared from the

corresponding substituted 4—(N—cﬁloroacetyl)—nitroaniline by reaction with either a

suitable secondary amine such as dimethylamine, morpholine or the like in a suitable

solvent such as tetrahydrofuran and/or water mixtures at temperatures ranging from
foom temperature to the reflux temperature of the solvent or by reaction with an
appropriate thiol in the presence of a suitable base such as sodium or potassium
carbonate or the like in a suitable solvent such as tetrahydrofuran, 1,4-dioxane or the
like at temperatures ranging from room temperature to the reflux temperature of the
solvent.

Referring to Method 25, the nitrobenzene intermediates or corresponding
heteroaryl which are ultimately converted into amines 2, wherein at least one

substituent of A is defined as triflate and X equals a bond may be prepared from the
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corresponding phenol by reaction with trifluoromethane sulfonic ﬁnhYd'ride in the
presence of a tertiary amines such as triethylamine or diisopropyl-éthylamine or the
like in a suitable solvent such as dichlorometliane at temperatures ranging from 0°C
to room temperature. o T |

: Referring to Methods 9, 9B, and 10, the cafb"amo'yl amine derivatives utilized
as starting matenals in Methods 3A-3C whlch are ult1mately ‘converted into amines 2,
wherein at least one substltuent A is defined as either alkylsulfenyl or alkylsulhnyl
may be prepared by reaction of the appropnate 4~alky1th10 acylalylammo or
acylheteroarylamino or carbamoylarylamino or cafb’émoYlheteroérylaminp derivative
with an appropriate oxidizing agent such as dimethyloxirane or sodium periodate in a
suitable solvent mixtu_ré such as acetone and dichloromethane or water at room
temperature. ' ' -

Referring to Method 12, the carbamoyl amine derivatives utilized as st_arting
materials in Methods 3A-3C which are ultimately converted into amines 2, wherein a
substituent of A is defined as 1-hydroxyethyl and X 'equals a bond may be prepared' |
by reacting the corresponding 4-vinyl carbamoy] aniline with sodium bOrohydride in
the presence of mercuric acetate in a suitable solvent such as tetrahydrofuran, 1,4-
dioxane or the like and water at room temperature. '

Referring to Method 13, the carbamoyl amine derivatives utilized as Starﬁng'
materials in Methods 3A-3C which are ultimately converted into amines 2, wherein a
substituent of A is defined as-2-hydroxyethyl and X equals a bond, may be prepared
by reacting the corresponding 4-vinyl carbamoyl aniline with sodium borohydride in
the presence of glacial acetic acid in a suitable solvent such as tetrahydrofuran, 1,4-

“.dioxane or the like at temperatures ranging from 0°C to room temperature,

Referring to Method 14, the carbamoyl amine derivatives utilized as starting
materials in Methods 3A-3C which are ultimately converted into amines 2, wherein a
substituent of A is defined as 1-azidoethyl and and X is defined above, may be
prepared by reacting the corresponding 4-(1-hydroxyethyl) carbamoyl aniline with
hydrazoic acid in the presence of a dialkylazodicarboxylate such as
diethylazodicarboxylate and triphenylphosphine in a suitable solvent mixture such as
tetrahydrofuran and dichloromethane at temperatures ranging from 0°C to room

temperature.
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Referring to Method 15, the carbamoyl amine derivatives utilized as starting
materials in Methods 3A-3C which are ultimately converted into amines 2, wherein a
substituent of A is defined as 3-dimethylaminoprop-1-ynyl and X is defined above,
may be prepared by reacting the corresponding 4-iodocarbamoyl aniline with 1-
dimethylamino-2-propyne in a suitable tertiéry amine solvent such as triethylamine or
diisopropylethylamine in the presence of bis(triphenylphosphine)palladium(II)
chloride and cuprous iodide at temperatures ranging from room temperature to the
reflux température of the solvent. .

Referring to Method 16, the carbamoyl amine derivatives utilized as starting

materials in Methods 3A-3C which are ultimately converted into amines 2, wherein a

substituent of A is defined as 3-dimethylaminoacryloyl and X equals a bond, may be
prepafed by reacting the corresponding 4-(3-dimethylaminoprop-1-ynyl)carbamoyl
aniline with a suitable peracid such as 3-chloroperoxybenzoic acid in a suitable
solvent mixture such as dichloromethane and methanol at temperatures ranging from
0°C to room temperature.

Referring to Methods 17 and 18, the carbamoyl amine derivatives utilized as
starting materials in Methods 3A-3C which are ultimately converted into amines 2,
wherein a substituent of A is defined as either 4-isoxazol-5-yl or 4-(1H-pyrazol-3-yl)
and X equals a bond, may be prepared by reacting the corresponding 4-(3-
dimethylamino-acryloyl)carbamoyl aniline with eimef hydroxylamine hydrochloride
or hydrazine hydrate in a suitable solvent such as 1,4-dioxane or ethanol and the like
at room temperature.

Referring to Method 20, ﬁle carbamoy! amine derivatives utilized as starting
materials in Methods 3A-3C which are ultimately converted into amines 2, wherein a
substituent of A is defined as -HNCO,Z, Z is defined above and X equals a bond,

" may be prepared by reacting the corresponding 4-aminocarbamoyl aniline with 1,1-

carbonyl-di-(1,2,4)-triazole and an appropriately substituted alcohol in a suitable
solvent mixture such as tetrahydrofuran and dichloromethane and the like at
temperatures ranging from room temperature to the reflux temperature of the solvent.
Referring to Methods 26 and 30, the carbamoyl amine derivatives utilized as
starting inater_ials in Methods 3A-3C which are ultimately converted into amines 2,
wherein at least one.substituent of A is defined as dialkylamino and X is defined
above may be prepared by reaction of appropriately substituted aldehydes in the
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presence of either sodium cyanoboro-hydride or hydrogen gas and 10 % palladmm on

- carbon in a suitable solvent such as water, methanol, tetrahydrofuran mlxtures or

toluene or the like at room temperature.

- Referring to Methods 27 and 28, amines 2 wherein at least one substituent of
A is defined as hydroxy and X is defined above can be prepared by reaction of the
corresponding ester such as acetate with an appropriate base such as sodium
bicarbonate or-sodium hydroxide in a suitable solvent mixture such as methanol-
water mixtures at temperatures ranging from room temperature to the reflux
temperature of the solvent. B .
Referring to Method 29, amines 2 wherein at least one substituent of A is

defined as 2-hydroxybenzamido and X is defined above can be pfepéred by reaction |

~ of the corresponding N-(4-aminophenyl)phthalimide with lithium borohydride in an

appropriate solvent such as tetrahydrofurar, diethyl ether; or the like at room
temperature. ' - | -
The intermediate amines 2 wherein X equals either -CH,- or (CH,)z can be
prepared by the following procedures: ' '
a). reduction of an appropriately substituted benzo- phenyl- or correspondmg
heteroarylacetonitrile with borane-dimethylsulfide complex in a suitable
.solvent such as ethylene glycol dimethyl ether, tetrahydrofuran or the like
a temperatures ranging from room temperature to the reflux témperaiﬁre :
- of the solvent. (Method 44); ' -
b) reduction under one or more atmospheres of hydrogen in'the presence of a
suitable catalyst such es 5 % or 10 % palladium on carbon and an acid
such as 4-methyl-benzenesulfonic acid, hydrochlorie acid or the like in a
. suitable solvent such as ethylene glycol monomethyl ether, ethyl acetate,
- ethanol or the like at room temperature (Method 50),
¢) reduction with lithium aluminum hydride in a suitable solilent such as
- tetrahydrofuran or diethyl ether at temperatures ranging from 0°C to room
temperature. (Method 51);-
~ The unsaturated nitro precursors which are utilized as starting materials in
Method 51 and are ultimately converted to amines 2 wherein X equals -(CH,),- can
be prepared by reaction of an appropriately substituted benzaldehyde or N

corresponding heteroaryl with nitro-methane in the presence of ammonium acetate in
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a suitable solvent such as acetic acid at temperatures ranging from room temperature
to the reflux temperature of the solvent.(Method 53); The benzaldehydes or -
corresponding heteroaryls, utilized as starting materials in Method 53, can be
prepared by diisobutylaluminum hydride reduction of an appropriately substituted
benzonitrile or corresponding heteroaryl. (Method 52) The substituted benzonitriles
or corresponding heteroaryls, utilized as starting materials in Method 52, can be
prepared from the corresponding aryl or heteroaryl bromide by reaction with copper
cyanide in a suitable solvent such as N,N-dimethylformamide at temperatures ranging
from room temperatture to the reflux temperature of the solvent. (Method 59)

For amines 2, wherein X equals either -O(CH,),NH, or -S(CH,),NH,, the
requisite nitrile precursors may be prepared by reaction of an appropriately
suhstitutéd phenol, thiophenol or corresponding heteroaryl with bromoacetonitrile in
the presence of a suitable base such as potassium carbonate in an appropriate solvent
such as acetone at room temperature according to Method 49.

Alternatively, for amines 2, wherein X equals -(CH,),-, the nitrile precursors
can be prepared essentially according to the procedure of Wilk, B. Synthetic Comm.
23, 2481 (1993), by reaction of an appropriately substituted phenethanol or
corresponding heteroaryl with acetone cyanohydrin and triphenylphosphine in the
presence of a suitable azodicarboxylate such as diethyl azodicarboxylate in an -
appropriate solvent such as diethyl ether or tetrahydro-furan or the like at
temperatures ranging from 0°C to room temperature. (Method 54)

Alternatively, intermediate amines 2 wherein X equals -(CH(CH,))- can be
prepared by acid or base catalyzéd hydrolysis of the corresponding formamide using
an appropriate acid catalyst such as 6N hydrochloric acid or a suitable base catalyst

. such as SN sodium or potassium hydroxide in an appropriate solvent mixture such as

water and methanol or water and ethanol at temperatures ranging from room
temperature to the reflux temperature of the solvent. (Method 46)

The formamide precursors utilized as starting materials in Method 46 and
which are ultimately converted into amines 2, are prepared according to Method 45
by treatment of an appropriately substituted acetophenone with ammonium formate,
formic acid and formamide at temperatures ranging from room temperature to the

reflux temperature of the solvent.
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Alternatively, amines 2 wherein X equals - (CH(CH,))- can be prepared by
reduction of an appropriately substituted O-methyl oxime in the presence of sodium -
borohydride and zirconium tetrachloride in a suitable solvent such as tetrahydrofuran
or diethyl ether at room temperature Method 48 essentially according to the
procedure of Itsuno, S., Sakurai, Y., Ito, K. Synthesis 1988, 995. The requisite O- -
methyl oximes can be prepared from the corresponding acetophenone by reaction
with methoxylamine hydrochloride and pyridine in a suitable solvent such as ethanol
or methanol at temperatures ranging from room température to the reflux temperature
of the solvent. (Method 47) _

Amines 2 for which X equais -CH(J)- where J is defined as above, canbe ~
prepared by reduction of the appropriately substituted ketone by the methods |
described above (Methods 45, 47, and 48). These requisite ketones, when not

commercially available, can be prepared by reaction of a suitably substituted

' benzaldehyde with an appropriate organometallic reagent such as phenyllithium,
isopropylmagnesium bromide or ethylmagnesium bromide or the like in a suitable

solvent such as diethyl ether or tetrahydrofuran at temperatures ranging from -78 °C -

10 0°C. (Method 57) - The resulting alcohols can be oxidized to the corresponding

ketone with an appropriate oxidizing agent such as chromium trioxide in aqueous
sulfuric acid and acetone or pyridinium chloroéhromat_e or pyridium dichromate in an
appropriate solvent such as dichloromethane or the like at room temperature.
(Method 58)

The intermediate anilines 5 may be prepared as previously described Method
3A. Thus treating phenyl cmbaﬁic acid tert-butyl ester 6, wherein G is described as
above, with neat trifluoroacetic acid at room temperature followed by neutralization °
with aqueous sodium hydroxide affords the desired anilines 5. The requisite carbamic: -
acid esters 6, wherein R;-R,, and G are described as above, are prepared as shown in
Method 2C by reaction of substituted acid chlorides, 8, where G is described as
above, and 4-aminophenylcarbamic acid tert-butyl esters 7, wherein R-R,, are
described above, in the presence of triethylamine in an appropﬁat'e solvent such as

dichloromethane, dimethylsulfoxide, or dimethylformamide or mixturestthereof.

- Carboxylic acid chlorides 8 are either commercially available or prepared from the

corresponding carboxylic acid by reaction with oxaly] chloride in a suitable solvent

such as dichloromethane at room temperature.
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Method 2C, 3A

X o) l O .
0~( o i, CF3CO2H : To)
G-COOH \ ? i
+ H NH, = HN NC—G ——> e G
) 2 C
: il. NaOH _
H
H

8 7 6 s

Alternatively, carbamic acid esters 6; wherein R-R,, and G are described as
above, are prepared as shown in Method 2E by reaction of substituted carboxylic
acids 8a, wherein G is described as above, and an appropriately sﬁbstituted 4-
aminophenyl carbamic acid tert-butyl esters 7 in the presence of a suitable coupling
agent such as benzotriazole-l-yl'oxy-tris-(dim'ethylamino)phosphonium hexafluoro-
phosphate, 2-(1H-benzotriazole—1-yloxy)~1,1,3,3-tetramethyluroniuﬂi hexafluoro-
phosphage, dicyclo-hexyl carbodiimide or the like and in the presence of a tertiary
amine base such as triethylamine or diisoprbpylethjrlamine in a suitable solvent Such
as dichloromethane, dimethylformamide and the like, at room temperaturé to produce
the corresponding arylaminoamide. |

Carboxylic acids 8a are either commercially available or are | prepared
according to literature methods. For example, when G is a substituted thiadiazole, -
the acid is available from the corresponding carboxylic acid ester by reaction with an
appropriate base such as sodium or potassium hydroxide in a suitable solvent mixture
such as methanol or ethanol and water at room temperature.

~ Similarly, when G is either substituted or unsubstituted thiazole, substituted or
unsubstituted oxazole, substituted or unsubstituted isothiazole or subétituted or
unsubstituted isoxazole, when not commercially available, the corresponding
carboxylic acid 8a is available from the corresponding ethyl or inethyl ester by
reaction with an appropriate base such as sodium or potassium hydroxide in a suitable
solvent mixture such as methanol or ethanol and water at room temperature. Tbese
esters are either commercially available or can be prepared aécording to literature
methods. |
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When the carboxylic acid ester precursors which are ultimately converted to
acids 8a are not commmercially available, they may be prepared by methods known
in the literature. For exarnple, 5-substituted-1,2,3-thiadiazole-4 carboxylic acid esters
may be prepared essentially according to the procedure of Caron, M J. Org. Chem.
51, 4075 (1986) and Taber, D. F., Ruckle, R. E. J. Amer. Chem. Soc. 108, 7686
(1986). Thus, accordihg to Method 21, treatment of a beta-keto carboxylic acid ester
with 4-methylbenzenesulfonyl azide or methanesulfonyl azide or the like in the .
presence of a tertiary amine base such triethylamine or diisopropylethylamine in a

suitable solvent such as acetonitrile affords the correspondmg diazo-beta-keto -

carboxylic acrd ester. Treatment of this compound wrth 2,4-bis(4-methoxyphenyl)-
| 1,3-d1th1a—2,4»d1phosphe_tane_—2,4-d_1_su1f1de in a suitable solvent such as benzene or

toluene or the like at temperatu_res ranging from room temperature to the reflux

| _ temperature of the solvem gi_ves the desired 5_-substituted'—1,2,3—thiadiazole—4-.

carboxylrc acid ester.

Altemauvely, 4-subst1tuted-1 2 3 thladxazole -5-carboxylic acid esters may be
prepared essentially according to the procedure of Shafiee, A., Lalezari, 1., Yazdani,
S., Shahbazian, F. M., Partovi, T. J. Pharmaceutical Sci. 65, 304 (1976).. Thus,
according to Method 22 and 23, reaction of an appropriately substituted beta-keto
carboxylic acid ester in a suitable alcoholic solvent such as methanol or ethanol with

an aqueous solution semicarbazide hydrochloride at temperatures ranging from room

~ temperature to the reflux temperature of the solvent in the presence of a suitable base

such as pyridine gives corresponding semicarbazone derivative. Treatment of this

| compound with neat thionyl chloride at 0°C followed by treatment with an excess

aqueous solution of sodium bicarbonate affords the corresponding 4-substituted- -
1,2,3-thiadiazole -5-carboxy11c acid esters.
4-carboalkoxythlazoles are prepared essenually according to the procedure of

| Scholtkopf, U., Porsch, P, Lauw, H. Liebigs Ann. Chem. 1444 (1979). Thus,

according to Method 55 and 56, reaction of ethyl isocyanoacetate with N,N-
dimethylformamide dimethyl acetal in a suitable alcoholic solvent such as ethanol at
room temperature gives the corresponding 3-dimethylamino-2-isocyano-acrylic acid
ethyl ester. A selution of this compound in a suitable solvent such as tetrahydrofuran
is treated with gaseous hydrogen sulfide in the presence of a suitable tertiary amine
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base such as triethylamine or diiso-propylethylamine or the like at room temperature
. to give the corresponding 4-carboethoxy-thiazole.

Additional appropriately substituted thiazoles may -be prepared essentially
according to the procedure of Bredenkamp, M. W., Holzafel, C. W., van Zyl, W. J.
Synthetic Comm. 20, 2235 (1990). Appropriéte unsaturated oxazoles are prepared
essentially according to the procedure of Henneke, K. H., Schollkopf, U., Neudecker,
T. Liebigs Ann. Chem. 1979 (1979). Substituted oxazoles may be prepared
essentially according to the procedures of Galeotti, N., Montagne, C., Poncet, J.,
Jouin, P. Tetrahedron Lett. 33, 2807, (1992) and Shin, C., Okumura, K., Ito, A.,
Nakamura, Y. Chemistry Lett. 1305, (1994). '

The following specific examples are illustrative, but are not meant to be’

limiting of the present invention.

EXAMPLE 1 (METHOD 1A)
4-Methoxy-3-trifluoromethyl-phenylamine

A suspension of 4-methoxy-3-trifluoromethyl-nitrobenzene (2.2 g) and iron powder
(1.68 g) in -ethanol (35 mL) and water (15 mL) is treated with a solution of -
concentrated hydrochloric acid (0.42 mL) in ethanol (6 mL) and water (3 mL) and
the mixture is heated to reflux for approximately 1 hour. The mixture is then cooled,
filtered, and concentrated under reduced pressure. The resulting oil is dissolved in
ethyl acetate and extracted three times with 5% aqueous hydrochloric acid. The
pooled acidic extracts are then-cooled in an ice bath and basified with solid potassium
carbonate, then extracted with ethyl acetate. These organic extracts are washed with
saturated aqueous sodium chloride, dried over anhydrous sodium sulfate, -
concentrated under reduced pressure, then passed through a short column of silica gel
(ethyl acetate is used as the eluant) to provide the desired compound as an amber oil.

Using the above procedure and appropriate starting materials the following
compounds were prepared:
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2,6-Dichloro-benzene-1,4-diamine
3-Chloro-4-methylsulfanyl-phenylamine
2,6—Dibromo-benzene-1';4ediamine _
3-Chloro-4-trifluoromethyl-phenylamine -
3-Chloro-4-ethylsulfanyl-phenylamine
_ 4-Methoxy-3-triﬂubrométhyl-phenylamine
: 3,5.-Dichlor_o-4wmethoxy-'Zémeth_yl-phenylamin‘e
5-Chloro-2-ethoxy-4-methoxy-phenylamine
| 5-Chloro-4-ethoxy-2-methoxy-phenylamine .
5-Iodo-2,4—dimethoxy—phenylamine
3,5-Diiodo-2,4-dimethoxy-phenylamine
3,5-Dibromo-2,4-dimethoxy-phenylamine
-5-Chloro-2-methoxy-4-methyl-phenylamine
2-Chloro-N(1),N(1)-dimethyl-benzene-1,4-diamine
3-Chloro-4-piperidin-1-yl-phenylamine - '
3-Chloro-4-pyrrolidin-1-yl-phenylamine
N(l)-Benzyl-2-chloro-benzene—1,4—diamine
. 3-Chloro-4-(4-methyl-piperazin-1-yl)-phenylamine -
2-Chloro-N(1)-methyl-N(1)-(1-methyl-piperidin-4-yl)-benzene-1,4-diamine - -
2-Chloro-N(1)-methyl-N(1)~( 1-methyl-pyrrolidin-3-yl)-benzene-1,4-diamine
2-Chloro-N(1)-methy1-N(1)—phenyl-benzene-1 4-diamine
N(1)- (1-Benzyl-pyrrohdm-3—yl)-2-chlor0-N(1)-methyl-benzene~1 4-diamine
'. 2—Chloro—N(1)-cyclopentyl—N(1)-methy1—benzene—1 4-diamine
2 -[(4-Amino-2-chloro-phenyl)-(2-hydroxy-ethyl)-amino]-ethanol
2-Chloro-N(1)-hexy1-N(1)-_methy1-benzene-1,4-diamine
2-Chloro-N(1)-isobutyl-N(1)-methyl-benzene-1,4-diamine -
2-[(4-Amino-2-chloro-phenyl)-methyl-amino}-ethanol
- 2-Chloro-N(1)-(3-dimethylamino-propyl)-N(1)-methyl-benzene-1,4-diamine -
2-Chloro-N(1)-(2-dimethylamino-ethyl)-N(1)-methyl-benzene-1,4-diamine
2-Chloro-N(1)-(2-dimethylamino-ethyl)-benzene-1, 4-diamine
- N(1)-(1-Benzyl-piperidin-4-yl)-2-chloro-benzene-1,4-diamine
2-Chloro-N(1)-(2-methoxy-ethyl)-N(1)-methyl-benzene-1,4-diamine
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2-Chloro-N(1)-(3-dimethylamino-propyl)-benzene-1,4-diamine
N(1)-(1-Benzyl-pyrrolidin-3-yl)-2-chloro-benzene-1,4-diamine
3-Chloro-4-(1-methyl-piperidin-4-yloxy)-phenylamine
3-Chloro-4-(2-dimethylamino-ethoxy)-phenylamine
3-Chloro-4-(3-dimethylamino-propoxy)-phenylamine
3-Chloro-4-(1-methyl-pyrrolidin-3-yloxy)-phenylamine
3-Chloro-4-cyclohexyloxy-phenylamine

EXAMPLE 2 (METHOD 1B)

4-Bromo-2,4-dimethoxy-phenylamine

A suspension of 4-bromo-2,4-dimethoxy-nitrobenzene (0.48 g) and iron powdér
(0.42 g) in acetic acid (10 mL) and ethanol (10 mL) is heated to 120 °C for
approximately 5 hours. The mixture is then cooled, filtered, and concentrated under
reduced pressure. Water is added and the mixture is cooled in an ice bath and
neutralized with solid potassium carbonate and then extracted with dichloromethane.
These organic extracts are washed with saturated aqueous sodium chloride; dried over
anhydrous sodium sulfate, concentrated under reduced pressure, then
chromatographed over silica gel (20% ethyl acetate in hexanes is used as the eluant)
to provide the desired compound as an amber oil.

EXAMPLE 3 (METHOD 1C)
(4-Amino-2,6-dichloro-phenoxy)-acetic acid tert-butyl ester

A soution of (4-nitro-2,6-dichloro-phenoxy)-acetic acid tert-butyl ester (1 g) in
ethanol (17 mL) and water (8.6 mL) is treated with iron powder (0.861 g) and
ammonium chloride (86 mg) and the mixture is heated to reflux for approximately 1
hour. The mixture is then filtered and concentrated under reduced pressure. The
resulting oil is partitioned between water and ethyl acetate, and the organic phase is
then washed with saturated aqueous sodium chloride, dried over anhydrous sodium
sulfate, and concentrated under reduced pressure to provide the desired compound as
a pale yellow solid.
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Using the above procedure and appropriate stafting ‘aterials the fblloWiﬁg' ;

compounds were prepared:

4-Chloro-benzene-1,2-diamine -
N-(4-Amino-2-chloro-phenyl)-acetamide
(4-Amino-2,6-dichloro-phenoxy)-acetonitrile
(4-Amino-2,6-dichloro-phenoxy)-acetic acid tert-butyl ester
(2-Amino-4-chloro-5-methoxy-phenoxy)-acetonitrile
(4-Amino-2-ch1oro-S-methoxy-phenoxy)-acetic acid methyl ester
(4-Amino-2—chloro-S-methoxy-phenoxy)-acetic acid tert-butyl ester
(2- Amino-4-chloro-5-methoxy-phenoxy)-acetic acid tert-butyl ester
N(l)—Benzy1-4'-chloro-5-'methoxy-benzene'-1’,2-diémine
'N—(4-Ami-no-2-chloro-phenyl)-2-ﬂuoro_-benzamidé

_ N-(4-Amino-5-chloro—2—hydroxy-ph_enyl)-acetamide

3 -N—(4wAmino—5-chloro-2—hydroxy,-phenYl)Q-ﬂﬂorb—benzamide B

_ Furan—2-¢arboxylic acid (4_-amino-2-cliloro-pheny1)-amide '
(A—Amin,o—2—chloro-phenyl)-'carbami_c acid ethyl ester |
N-(4»-Ami_no-5-c]ﬂoro-'Z-methyl-phenyi)-acetamide -
N-(4- Amino-5-chloro-2-methyl-phenyl)-2-fluoro-benzamide
Furan-2-carboxylic acid (4-amino-5-chloro-2-methyl-phenyl)amide
N-(4-Amino-3-chloro-phenyl)-2-fluoro-benzamide

| Furan-2-carboxylic acid (4-amino‘-3-chloro—pheny1)—amid_e'
N-(4-Amino-2-chloro-phenyl)-2-dimethylamino-acetamide
N-(4-Amino-2-chloro-phenyl)-2-piperidin-1-yl-acetamide
N-(4-Amino-2-chloro-phenyl)-2-morpholin-4-yl-acetamide -
N-(4—Amino-2—chloro-phenyl)-methanesulfdnamide
N-(4-Amino-2-chloro-phenyl)-benzamide
N—(4-Amino-2-chloro—phenyl)-2—diethylamino-acetéinide
N-(4-Amino-2-chloro-phenyl)-2-pyrrolidin-1-yl-acetamide
N-(4-Amino-2-chloro-phenyl)-2-azepan-1-yl-acetamide
N-(4-Amino-2-chloro-phenyl)—z-(2-methy1-piperidin-l-yl)-acetamide :
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N-(4-Amino-2-chloro-phenyl)-2-(3-methyl-piperidin-1-yl)-acetamide

3.-_Ch10ro—benzene—1,2—diamine :
4-Chloro-N,N-dimethyl-benzene-1,2-diamine

EXAMPLE 4 (METHOD 1D)
3,5-Dichloro-4-phenoxy-phenylamine

To a slurry of 3,5-dichloro-4-phenoxy-nitrobenzene (6.1 g) and tin powder (12 g) is
added dropwise concentrated hydrochloric acid (60 mL). Ethanol (60mL) is added
and the mixture is heated to reflux for approximately 1 hour. The mixture is then

cooled in an ice bath and basified by addition of solid sodium hydroxide.

The

resulting suspension is filtered through a pad of diatomaceous earth and extracted

three times with ethyl acetate. The combined organic extracts are then washed with

saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, and -

concentrated under reduced pressure to provide the desired product as a yellow solid.

Recrystallization from ethyl acetate-hexanes provided the product as a pale yellow

solid.

Using the above procedure and appropriate starting materials the following

compounds were prepared:

1-Furan-2-yl-ethylamine _
3-Chloro-4-isopropoxy-phenylamine
2-Butoxy-5-chloro-4-methoxy-phenylamine
3,5-Dichloro-2-methoxy-4-methyl-phenylamine
2-Benzyloxy-5-chloro-4-methoxy-phenylamine
4-Benzyloxy-5-chloro-2-methoxy-phenylamine
5-Fluoro-2,4-dimethoxy-phenylamine
(4-Amino-2,6-dichloro-phenoxy)-acetic acid ethyl ester
3,5-Dichloro-4-phenoxy-phenylamine
2-(4-Amino-2-chloro-5-methoxy-phenoxy)-acetamide
(4-Amino-2-chloro-5-methoxy-phenoxy)-acetonitrile
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.2-(2-Amino-4-chloro-5-methoxy-phenoxy)-ethanol
2-(4-Amino—2-chloro—5-methoxy-phenoxy)-ethanol‘-
4-(4-Amino-2-chloro-5-methoxy-phenoxy)-butyronitrile
4-Amino-2-chloro-5-methoxy-phenol
2-Amino-4-chloro-5-methoxy-phenol -
5-Chloro-4-methoxy-2-morpholin-4-yl-phenylamine °
4-Chloro-5-methoxy-N(1),N(1)-dimethyl-benzene- 1,2-diamine
- 5-Chloro-4-methoxy-2-piperidin-1-yl-phenylamine |
5-Chloro-4-methoxy-2-pyrrolidin-1-yl-phenylamine
2-Chloro-N(1)-cyclohexyl-N (1)—methy1-benzene— 1,4-diamine
N(2)-Benzyl-4-methoxy-benzene-1,2-diamine
2-(4-Amino-2-chloro-phenoxy)-ethanol -
2-Chloro-N(1)-cyclohexyl-N(1)-ethyl-benzene-1,4-diamine
¢Butoxy-3-chlorofﬁhenylamine .
(4-Amino-2-chloro-phenoxy)-acetonitrile
2-Chloro-N(1)-cyclohexyl-benzene- 1,4-diamine
2-Chloro-N(1),N(1)-dipropyl-benzene-1,4-diamine
3-Chloro-4-(2,2,2-trifluoro-ethoxy)-phenylamine
3-Chloro-4-(octahydro-quinolin-1-yl)-phenylamine
N(1)-Allyl-2-chloro-N(1)-cyclohexyl-benzene-1,4-diamine
N-(4Amino-2-methoxy-S-methyl-phenyl)-2-ﬂuoro-be_nza.mide
Furan-2-carboxylic acid (4-amino-2-methoxy-5-methyl-phenyl)amide - -
N-(4-Amino-napht_halen-1-y1)-2—ﬂuoro-benzamide
3-Chloro-N,N-dimethyl-benzene-1,2-diamine

- 3-Chloro-4-propoxy-phenylamine
3-Iodo-4-methoxy-phenylamine
3-Chloro-2,4-dimethoxy-aniline
3-Bromo-4-methoxy-phenylamine

3-Chloro-4-ethoxy-phenylamine
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EXAMPLE § (Method 1E)
(4-Amino-phenyl)-carbamic acid isobutyl ester

To a solution of N-(4-Nitro-phenyl)-isobutyrlamide (2.0 g) in 100 mL ethylene
glycol monomethyl ether (100 mL) is added 10% palladium on carbon (275 mg).
The mixture is hydrogenated for 2 hours at room temperature under 30 psi of
hydrogen on a Parr hydrogenation apparatus. The catalyst is then removed by
filtration through diatomaceous earth and the filtrate is evaporated to dryness under
reduced pressure by azeotroping three times with heptane. Trituration of the residue

with heptane provides the desired product as a white solid.

Using the above procedure and appropriate starting materials the following
compounds were prepared:

2-Methyl-3H-benzoimidazol-5-ylamine
N-(4-Amino-phenyl)-formamide
1H-Benzoimidazol-5-ylamine o
(4-Amino-phenyl)-carbamic acid isobutyl ester

N-(4- Amino-phenyl)-isobutyramide =
N-(5-Amino-pyridin-2-yl)-2-methyl-benzamide
Furan-2-carboxylic acid (S-amino-pyridin-2-yl)-amide
N-(5-Amino-pyridin-2-yl)-2-fluoro-benzamide
[6-(2,2,2-Trifluoro-acetylamino)-pyridin-3-yl]-carbamic acid tert-butyl ester
N-(5-Amino-pyridin-2-y1)-2,2,2-trifluoro-acetamide
(4-Amino-benzyl)-carbamic acid tert-butyl ester
2-(3,5-Bis-trifluoromethyl-phenyl)-ethylamine
1-tert-Butyl-1H-imidazol-2-ylamine
3-(3-Dimethylamino-propyl)-5-triflucromethyl-phenylamine
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-+ EXAMPLE 6 (METHOD 1F)
N-(4-Amino-2-methylphenyl)-2-fluorobénzamide

A mixture of 2-fluoro-N-(2-methyl-4-nitrophenyl)benzamide (4.55 g), cyclohexene
(30 mL), ethanol (70 mL), water (30 mL) and 10% palladium on charcoal (3 g) is
heated at reflux for 30 minutes. The mixture is filtéred through diatomaceous earth
and concentrated under reduced pressure. The resulting oil is dissolved in 50 mL of
ethyl acetate and cooled at 4° C for 12 hours. Filtration provides the product as a tan

solid.

Using the above procedure and appropriate starting materials the following

compounds were prepared:

. N-(4-Amino-2-methyl-phenyl)-acetamide

2-Methyl-benzooxazol-6-ylamine
N-(4-Amino-3-methoxy-phenyl)-acetamide -
2-Acetylamino-5-amino-benzoic acid
N-(4-Amino-pheny1)-acetamide
[4-(3-Amino-benzoylamino)-phenyl}-carbamic acid tert-butyl ester
[4-(2-Amino-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
N-(4-Amino-2-cyano-phenyl)-acetamide
N-(4-Amino-2,5-dimethoxy-phenyl)-2-fluoro-benzamide
Furan-2-carboxylic acid (4-amino-2,5-dimethoxy-phenyl)-amide o
N-(4-Amino-2-cyano-phenyl)-2-fluoro-benzamide |
Furan-2-carboxylic acid (4-amino-2-methoxy-phenyl)-amide
N-(4-Amino-2-methoxy-phenyl)-2-fluoro-benzamide
N-(4-Amino-2-methoxy-5-methyl-phenyl)-acetamide
N-(4-Amino-2-benzoyl-phenyl)-acetamide - -
N-(4-Amino-2-benzoyl-phenyl)-2-fluoro-benzamide
Furan-2-carboxylic acid (4-amino-2-benzoyl-phenyl)-amide
N-(4-Amino-3-methyl-phenyl)-acetamide
N-(4-Amino-3-methyl-phenyl)-2-fluoro-benzamide
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Furan-2-carboxylic acid (4-amino-3-methyl-phenyl)-amide
5-Amino-2-[(2-fluorobenzoyl)amino}-N-phenylbenzamide

Furan-2-carboxylic acid (4-amino-2-phenylcarbamoyl-phenyl)amide
N-(4-Amino-naphthalen-1-yl)-acetamide

Furan-2-carboxylic acid (4-amino-naphthalen-1-yl)-amide
N-(4-Amino-2-trifluoromethyl-phenyl)-acetamide

Furan-2-carboxylic acid (4-amino-2-cyano-phenyl)-amide

Furan-2-carboxylic acid (4-amino-2-trifluoromethyl-phenyl)-amide
N-(4-Amino-2-methyl-phenyl)-2-fluoro-benzamide

Furan-2-carboxylic acid (4-amino-2-methyl-phenyl)-amide
5-Amino-2-(2-fluoro-benzoylamino)-benzoic acid
5-Amino-2-{(furan-2-carbonyl)-amino}-benzoic acid -
N-(4-Amino-2-cyano-phenyl)-2,2,2-trifluoro-acetamide
N-(4-Amino-3-methyl-phenyl)-2,6-difluoro-benzamide

N-(4- Amino-3-triflucromethyl-phenyl)-acetamide
N-(4-Amino-3-trifluoromethyl-phenyl)-2-fluoro-benzamide
N-(4-Amino-2-trifluoromethyl-phenyl)-2,2,2-trifluoro-acetamide
N-(4-Amino-2-methoxy-phenyl)-2,2,2-trifluoro-acetamide
N-(4-Amino-2-_triﬂuofomethyl—phenyl)-2—ﬂuoro-N—(2-ﬂuoro-benzoyl)—benzamide
N-(4-Amino-2-trifluoromethyl-pheny!)-2-fluoro-benzamide '

EXAMPLE 7 (METHOD 1G)
N-(4-Amino-2-chlorophenyl)-2-thiomorpholino-4-yl-acetamide

A solution of N-(2-chloro-4-nitrophenyl)-2-thiomorpholino-4-yl-acetamide (3.02 g)
in ethanol (200 mL) is added to a solution of sodium thiosulfate (12 g) in water (60
mL). The mixture is heated at reflux for 12 hours, cooled and poured into water.
The mixture is then extracted with ethyl acetate. The ethyl acetate solution is washed
twice with saturated aqueous sodium chloride, dried over anhydrous potassium
carbonate, filtered through a pad of diatomaceous earth and concentrated under
reduced pressure to give an 0il. Toluene is added and the solution chilled to give the

desired product as a light orange crystalline solid.
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Using the above procedure and appropriate starting materials the following =~

compounds were prepared:

N-(4-Amino-2-chloro-phenyl)-2-thiomorpholin-4-yl-acetamide
N-(4-Amino-2-chloro-phenyl)-2-dipropylamino-acetamide

EXAMPLE 8 (METHOD 2A)
(3-Chloro-4-iodo-phenyl)-carbamic acid tert-butyl ester

To a solution of 3-chloro-4-iodo-aniline (10 g) in tetrahydrofuran (40 mL) containing
diiso-propylethylamine (6.9 mL) is added di-tert-bu,tyl-'dicarbonate (8.6 g) and the
mixture is heated to reflux.” After approximately 15 hours additional portions of -
diisopropylethylamine (6.9 mL) and di-tert-butyl-dicarbonate (21 g) is added and
heating is continued for approximately 24 hours. The solution is then cooled,

concentrated under reduced pressure, diluted ‘with ethyl -acetate, and washed -

~ successively three times with 5% aqueous hydrochloric acid then once with saturated -

aqueous sodium chloride. The solution is dried over anhydrous sodium sulfate then
concentrated under reduced pressure to provide the desired crude product as a brown -
oil. Crystallization is induced by addition of hexanes, and the collected solid material -

is recrystallized from hexanes to give the desired product as a white solid. -

Using the above procedure and appropriate starting inaterials the following -

compounds were prepared: -

N'-(4-Nitro-benzoyl)-hydrazinecarboxylic acid tert-butyl ester
(3-Chloro-4-jodo-phenyl)-carbamic acid tert-butyl ester '
(4-Bromo-3-chloro-phenyl)-carbamic acid tert—b_utyl ester -
(3-Chloro-4-vinyl-phenyl)-carbamic acid tert-butyl ester
(3-Chloro-4-methylsulfanyl-phenyl)-carbamic acid tert-butyl ester
(4- Amino-3-chloro-phenyl)-carbamic acid tert-butyl ester -

_ (4-Chloro-2-nitro-phenyl)-carbamic acid tert-butyl ester

(3-tert-Butoxycarbonylamino-5-chloro-phenyl)-carbamic acid tert-butyl ester
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(4-Nitro-benzyl)-carbamic acid tert-butyl ester -
(3-Bromo-5-trifluoromethyl-phenyl)-carbamic acid tert-butyl ester
(2-Amino-3-chloro-5-trifluoromethyl-phenyl)-carbamic acid tert-butyl ester

EXAMPLE 9 (METHOD 2B)
(3-Chloro-4-vinyl-phenyl)-carbamic acid2-trimethylsilanyl-ethyl ester

To a solution of 3-chloro-4-vinyl-phenylamine (3.4 g) in N,N-dimethylformamide
(44 mL) containing diisopropylethylamine (5.8 mL) is added 1-[2-(trimethylsilyl)-
ethoxycarbonyl-oxylbenzotriazole (7.1 g) and the mixture is stirred at room
temperature under an atmosphere of argon for three days. The solution is then
diluted with water and extracted three times with diethyl ether. The combined
organic extracts are washed successively with water, saturated aqueous sodium
chloride, dried over anhydrous magnesium sulfate, and concentrated under reduced
pressure. The resulting residue is chromatographed over silica gel (10% ethyl acetate
in hexanes is used as the eluant) to provide the desired product as a yellow oil.

EXAMPLE 10 (METHOD 2C)

- [4-(2-Fluoro-benzoylamino)-phenyl}-carbamic acid tert-butyl ester

To a solution of mono-N-(t-butoxycarbonyl)-1,4-phenylenediamine (1.58 g) and
triethylamine (1.50 mL) in 25.mL of dichloromethane is added o-fluorobenzoyl
chloride (1.20 g). A solid formed immediately forms and is filtered and washed with
fresh solvent to yield a white solid, 1.90 g.

Using the above procedure and appropriate starting materials the following
compounds were prepared: |

N-(3-Methoxy-4-nitro-phenyl)-acetamide
N-(4-Amino-phenyl)-isobutyrlamide
2,2,2-Trifluoro-N-(2-methoxy-4-nitro-phenyl)-acetamide
[4-(2-Methyl-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
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Acetic acid 2-(4-tert-butoxycarbonylamino-phenylcarbamoyl)-phenyl ester -
[4-(4-Fluoro-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
[4-(3-Fluoro-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
[4—(2-Fluoro-benzoy1_amino)-phenyl]—carbamic acid tert-butyl ester
[4-(2-Methoxy-benzoylamino)-phenyl}-carbamic acid tert-butyl ester
[44(3-Methoxy—benzoyiamino)—phenyl]-carbamic acid terthutyl ester
[4»(4-Methoxy—benzoylammo)—phenyl] carbamic ac1d tert-butyl ester
[4-(2,2-Dimethyl-propionylamino)- phenyl] -carbamic acid tert-butyl ester -
[4-(2-Bromo-acetylamino)-phenyl]-carbamic acid tert-butyl ester .
[4-(2,2,2-Trifluoro-acetylamino)-phenyl}-carbamic acid tert-butyl ester
(4-Benzoylamino-phenyl)-carbamic acid tert-butyl ester -
(4-Methanesulfonylamino—phenyl);carbamic acid tert-b_utyl ester
(4-Phenylacetylamino-phenyl)-carbamic acid tert-butyl ester
{4-[(Thiophene-2-carbonyl)-amino]-phenyl }-carbamic' acid tert-butyl ester
..[4-(3-Nitro-benzoylémino)-phenyl]-carbamic acid 1ert#buty1 ester
[4-(3-Acetylamino-benzoylamino)-phenyl]-carbamic acid tert-butyl ester - -
[4-(3- Methanesulfonylamino-benzoylamino) phenyl]-carbamic acid tert-butyl ester -
-Ethyl [3-[[[4-([(1,1- dlmethylethoxy)carbonyl]ammo]phenyl]ammo]carbonyl]- :
phenyljcarbamate _ : _
[4-(2—Tr1ﬂuoromethyl—benzoylammo)-phenyl] -carbamic acid tert-butyl ester -
[4-(2,6-Difluoro-benzoylamino)-phenyl]}-carbamic acid tert-butyl ester
[4-(2—Chloro-benzoylamino)-phepyl]-carbamic acid tert-butyl ester
[4-(2-Bromo-benzoylamino)-phenyl]-carbamic acid tert-butyl ester -
[4-(2-Nitro-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
{4-[(Benzo[b]thiophene-2-carbonyl)-amino]-phenyl}-carbamic acid tert-butyl ester
{4—[(nyidinc-4-carbo_ny1)-amino]_-phenyl}-_c_arbamic acid tert-butyl ester
{4-[(Naphthalene-2-carbonyl)-amino]-phenyl }-carbamic aéid tert-buty] ester
{4—[(Naphthalene'-1-carbonyl)-amino]-phenyl}-carbamic acid iert-butyl ester
{4-[(3-Bromo-thiophene-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
{4-[(Biphenyl-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
N-(4-tert-Butoxycarbonylamino-phenyl)-phthalamic acid
[4-(2,3-Difluoro- benzoylammo)-phenyl] -carbamic acid tert-butyl ester.
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[4-(2,5-Difluoro-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
[4-(2,4-Difluoro-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
[4-(2-Acetylamino-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
[4-(2-Methanesulfonylamino-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
[4-(2,3,4-Trifluoro-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
[4-(2,3,4,5,6-Pentafluoro-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
N-(4-tert-Butoxycarbonylamino-phenyl)-isophthalamic acid methyl ester
2-Methylsuifanyl-N-[4-(2,2,2-trifluoro-acetylamino)-phenyl]-benzamide
[4-(3-Benzyloxy-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
[4-(3-Butoxy-benzoylamino)-phenyl}-carbamic acid tert-butyl ester
{4-[(5-Difluoromethyl-furan-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl
ester |
{4-[(Thiophene-3-carbonyl)-amino}-phenyl }-carbamic acid tert-butyl ester
{4-[(5-Methyl-furan-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
{4-[(5-Bromo-furan-2-carbonyl)-amino}-phenyl }-carbamic acid tert-butyl ester
(4-Hexanoylamino-phenyl)-carbamic acid tert-butyl ester
[4-(2-Thiophen-2-yl-acetylamino)-phenyl]-carbamic acid tert-butyl ester
{4-[(Pyridine-3-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
{4-[(4-Bromo-furan-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
{4-[(Furan-3-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
(4-Phenoxycarbonylamino-phenyl)-carbamic acid tert-butyl ester
{4-[(Benzo[1,3]dioxole-4-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
[4-(3-Trifluoromethoxy-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
N-(2,5-Dimethoxy-4-nitro-phenyl)-2-fluoro-benzamide
{4-[(Furan-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
[4-(2-Phenoxy-acetylamino)-phenyl]-carbamic acid tert-butyl ester
{4-[(5-Nitro-furan-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
{4-[(5-Chloro-furan-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
{4-[(3-Methyl-furan-2-carbonyl)-amino}-phenyl }-carbamic acid tert-butyl ester
[4-(2-Methoxy-acetylamino)-phenyl]-carbamic acid tert-butyl ester
{4-[(4-Furan-3-yl-{1,2,3]thiadiazole-5-carbonyl)-amino]-phenyl }-carbamic acid
tert-butyl ester
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{4-[(5-tert-Butyl-furan-2-carbonyl)-amino}-phenyl } -carbamic acid tert-'biltyl ester
N-[3-Cyano-4-(2,2,2-trifluoro-acetylamino)-phenyl]-2-fluoro-benzamide- -~
Furan-2-carboxylic acid [3-cyano-4-(2,2,2-triflucro-acetylamino)-phenyl]amide -
N-(4-Acetylamino-2-cyano-phenyl)-2,2,2-trifluoro-acetamide - '
2,2,2-Trifluoro-N-(4-nitro-2-trifluoromethyl-phenyl)-acetamide
N—(4—Acetylamino-2—triﬂuoromethyl-phenyl)-2,2,2-‘triﬂu_oro-'acetamide
2-Fluoro-N-[4-(2,2,2-trifluoro-acetylamino)-3 -trifluoromethyl-phenyl]benzamide
Furan-2-carboxylic acid [4-(2 2,2- tnﬂuoro—acetylammo) -3- tnﬂuoromethyl—
phenyllamide -
2—F1uoro-N—(2—methy1—benzboxazol—6—yl)ébehzarnide
4-(2-Fluoro-benzoylamino)-2-hydroxy-benzoic acid phenyl ester
{4-[(Isoxazole-5-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
N-(4-Acetylamino-2-methoxy-phenyl)-2,2,2-trifluoro-acetamide :
2-Fluoro-N-[3-methoxy-4-(2,2,2-trifluoro-acetylamino)-phenyl]benzamide
2-Fluoro—N-(Z-ﬂuoro-beﬁzoyl)-N-(4'-nitro-2-triﬂudromethyléphenyl)benzamide- '
{4-[(1H-Pyrazole-4-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester-
{4-[(1H-Imidazole-4-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
{4-[(5-Methyl-[1,2 3]th1ad1azole—4-carbonyl)-ammo]-phenyl) -carbamic amd tert-
butyl ester I
{4-[(5-Furan-3-y}-{1,2 3]th1ad1azole—4—carbony1)—ammo]—phenyl} -carbamic acid
tert-butyl ester '
2,2,2- Tnﬂuoro-N—(S-mtro-pyndm—2 yl)-aceta:mde

' {4-[(1-Methyl-1H—pyrazole-4—carbonyl)-ammo]—phenyl}-carbamic acid tert-butyl

- ester | . '

4-(2-Fluoro-benzoylamino)-2-hydroxy-benzoic acid methyl ester

N-(5-Chloro-2,4-dimethoxy-phenyl)-oxalamic acid

Isoxazole-5-carboxylic acid (4-amino-phenyl)-amide

2-Fluoro-N-(4-nitro-benzyl)-benzamide

Furan-2-carboxylic acid 4-nitro-benzylamide -

N-[3-Chloro-5-(2,2,2-trifluoro-acetylamino)-phenyl]-2,2,2-trifluoro-acetamide

N-(3-Amino-5-chloro-phenyl)-2,2,2-trifluoro-acetamide: '

[4-(2-Fluoro-benzoylamino)-benzyl]-carbamic acid tert-butyl ester
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[4-(2,6-Difluoro-benzoylamino)-benzyl}-carbamic acid tert-butyl ester
2,6-Difluoro-N-(4-nitro-benzyl)-benzamide
{4-[(Furan-2-carbonyl)-amino]-benzyl }-carbamic acid tert-butyl ester
N-(3-Amino-5-chloro-phenyl)-acetamide
[4-(3-Chloro-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
[4-(4-Chloro-benzoylamino)-phenyl)-carbamic acid tert-butyl ester
[4-(4-Dimethylamino-benzoylamino)-phenyl]-carbamic acid tert-butyl ester-
(4-Benzenesulfonylamino-phenyl)-carbamic acid tert-butyl ester
[4-(3-Trifluoromethyl-benzoylamino)-phenyl}-carbamic acid tert-butyl ester
2,2,2-Trifluoro-N-(5-nitro-pyrimidin-2-yl)-acetamide

EXAMPLE 11(METHOD 2D)
2-Chloro-N-(2-chloro-4-nitrophenyl)acetamide

A solution of 2-chloro-4-nitroaniline (19.0 ) and chloroacetyl chloride (30 mL) in
tetrahydrofuran (150 mL) is heated at reflux for 1 hour. The solution is cooled and
concentrated under reduced pressure, giving a wet yellow solid. Ether (250 mL) is
added and the yellow solid is collected. -

Using the above procedure and appropriate starting materias the following
compounds were prepared:

N-(4-Nitro-3-trifluoromethyl-phenyl)-acetamide
(2-Chloro-4-nitro-phenyl)-carbamic acid ethyl ester
2-Acetylamino-5-nitro-benzoic acid

Furan-2-carboxylic acid (5-chloro-2-hydroxy-4-nitro-phenyl)-amide
Furan-2-carboxylic acid (2-methyl-4-nitro-phenyl)-amide
Furan-2-carboxylic acid (2-methoxy-4-nitro-phenyl)-amide
N-(2-Chloro-4-nitro-phenyl)-benzamide
2-Methoxy-N-(4-nitro-phenyl)-acetamide
N-(4-Nitro-phenyl)-acrylamide

N-(4-Nitro-phenyl)-isobutyrlamide

-PCT/US99/28838
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[4-)acryloylamino)-phenyl])carbamic.acid tert-butyl ester -
(4-Nitro-phenyl)-carbamic acid isobutyl ester -
[1,2,3]Thiadiazole-4-carboxylic acid (5-nitro-pyridin-2-yl)-amide " -
Furan-2-carboxylic acid (5-nitro-pyridin-2-yl)-amide
2-F1uoro-N-.(5_-nitro-pyridin-z-yl)-benzar_nide
N-(2-Chloro-4-nitro-phenyl)-2-fluoro-benzamide
Furan-2-carboxylic acid (2,5-dimethoxy-4-nitro-phenyl)-amide
N-(2-Cyano-4-nitro-phenyl)-2-fluoro-benzamide -
2;Fluoro-N—(2-_methoxy-4.-nitro-pheny1)-b_enzamide
2-Methyl-N-(5-nitro-pyridin-2-yl)-benzamide
Furén_—z-carboxylic acid (2-methoxy-5-methyl-4-nitro-phenyl)-amide
2-Fluoro-N-(2-methoxy-5-methyl-4-nitro-phenyl)-benzamide
N-(2-Benzoyl-4-nitro-phenyl)-acetamide
N-(2—Benzoyl_-4—nitro—phcnyl)-Z—ﬂuoro-benzamjde

_ Filran_-z-carboxyli_c acid (2-benzoyl-4-nitro-phenyl)-amide . .
N-(3-Methyl-4-nitro-phenyl)-acetamide R
2-_Fluoro—N-(3-methyl-_4—nitro-phenyl)-benzamide
Furan-2-carboxylic acid (3-methyl-4-nitro-phenyl)-amide
2-Acetylamino-5-nitro-N-phenyl-benzamide
2-[(2-Fluorobenzoyl)amino]-5-nitro-N-phenylbenzamide
Furan-2-carboxylic acid (4-nitro-2-phenylcarbamoyl-phenyl)-amide
2—Fluoro-N-(4-nitro-naphtha]en—1_-y1)—benzamide
Furan-2-carboxylic acid (4-nitro-naphthalen-1-yl)-amide .
N-(5-Chloro-2-hydroxy-4wnitro-phenyl);acetamide
N—(5—Chloro—2-hydroxy-4—nitro—phényl)&-’ﬂuoro-benzamide
Furan-2-carboxylic acid (2-chloro-4-nitro-phenyl)-amide -
N-(4-Nitro-2-trifluoromethyl-phenyl)-acetamide
Furan—2—¢arboxylic acid (2-cyano-4-nitro-phenyl)-amide
2-Fluoro-N-(4-nitro-2-trifluoromethyl-phenyl)-benzamide
Furan-2-carboxylic acid (4-nitro-2-trifluoromethyl-phenyl)-amide
2-Fluoro-N-(2-methyl-4-nitro-phenyl)-benzamide
N-(5-Chloro-2-methyl-4-nitro-phenyl)-2-fluoro-benzamide
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Furan-2-carboxylic acid (5-chloro-2-methyl-4-nitro-phenyl)-amide
2-(2-Fluoro-benzoylamino)-5-nitro-benzoic acid
_ 2-[(Furan-2-carbonyl)-amino]-5-nitro-benzoic acid
N-(3-Chloro-4-nitro-phenyl)-2-fluoro-benzamide
Furan-2-carboxylic acid (3-chloro-4-nitro-phenyl)-amide
2,6-Difluoro-N-(3-methyl-4-nitro-phenyl)-benzamide
2-Fluoro-N-(4-nitro-3-trifluoromethyl-phenyl)-benzamide
Furan-2-carboxylic acid (4-nitro-3-trifluoromethyl-phenyl)-amide
2-Chloro-N-(2-chloro-4-nitro-phenyl)-acetamide
N-(2-Chloro-4-nitrophenyl)methanesulfonamide
Furan-2-carboxylic acid [3-methoxy-4-(2,2,2-trifluoro-acetylamino)-phenyl]-amide
N-(2-Chloro-4-nitro-phenyl)-2,2,2-trifluoro-acetamide

EXAMPLE 12
{4-[(4-Phenyl-[1,2,3)thiadiazole-5-carbonyl)-amino]-phenyl}-

carbamic acid tert-butyl

A solution of 1-(N-tert-butoxycarbonyl)-1,4-phenylenediamine (0.8 g) and 4-phenyl-
[1,2,3]thiadiazole-5-carboxylic acid (0.7 g) in dichloromethane (10 mL) is treated
with _triethylamine (1.3 mL) and benzotriazole-1-yloxy-tris(dimethylamino)-
phosphonium hexa-fluorophosphate (1.6 g). After stirring at room temperature, the
reaction is diluted with water and extracted with dichloromethane. The organic layer
is washed with 0.5 N hydrochloric acid, saturated sodium bicarbonate, and water then
dried over magnesium sulfate, filtered, and concentrated under reduced pressure to
give the desired product.

Using the above procedure and appropriate starting materials the following
compounds were prepared:

{4-[(1H-Pyrrole-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
{4-[(Pyrazine-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
{4-[(5-Methyl-thiophene-2-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester
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~ {4-[(1-Methyl- 1H—pyrrole-z-carbonyl)-ammo]-phenyl}-carba:mc acid tert-butyl

ester : _
{4~[(Quinoline-8—carbonyl)—amino]-pheny1}-carbamic acid tert-butyl ester

{ 4-[(Benzofuran—Z-carbonyl)-amino]-phenyl}=._carbam'ic acid tert-butyl ester o
{4-[(Isoquinoline-l-carbonyl)-amino]-phenyl}-Carbamic acid tert-butyl'éSter' :

- {4-[(Quinoline-2-carbonyl)-amino}-phenyl }-carbamic acid tert-butyl ester

{ 4-[(Py_ridine—2—carbonyl).-a'mino]—phenyl}-carbainic acid tert-butyl éster '
{4-[(Isoquinoline-4-carbonyl)-amino]-phenyl}-carbamic acid tert-butyl ester

- {4-[((1,2,3] Thiadiazole-4-carbonyl)-amino]-phenyl }-carbamic acid tert—butyl ester

{4-[(1H-[1,2_,3]Triazole-4-carbonyl)-amino]éphenyl'}-carbamic acid tert-butyl ester
[4-(2-Methylsulfanyl-benzoylamino)-phenyl]-carbamic acid tert—butYl ester
{4-[(Quinoline-4-carbonyl)-amino)-phenyl }.-carbamic acid tert-butyl ester
{4-[(4-Methyl-[1,2 3]th1ad1azole—5-carbonyl) -amino]- phenyl}-carbam1c acid tert-
buty] ester

{4-] (4~Phenyl-[1 2 3]th1ad1azole—5 -carbonyl)-amino]-phenyl }-carbamic acid tert-
buty] ester _ _ : o

{4-[( 1H-Indole-2—carbony1)—am1no]-phenyl}-carbam1c acid tert-butyl ester
[1,2,3]Th1ad1azole-4—carbo2gyhc acid 4-nitro-benzylamide

_ '{.4-_[([1,2,3]Thiadiazol_e—4wcarbonyl)-amino]-b,enzyl}-carbamic acid tert-butyl ester

Acetic acid 4-(4-tert-butoxycarbonylamino-phenylcarbamoyl)-phenyl ester - -
{4-[(Quinoline-6-carbonyl)-amino]-phenyl }-carbamic acid tert-butyl ester -

EXAMPLE 13 (METHOD 2F)
Acetic acid 2-(4-tert-butoxycarbonylamino-
2,6-dichloro-phenoxy)-ethyl ester

A solution. of [3,5-dichloro-4-(2-hydroxy-ethoxy)-phenyl]-carbamic acid tert-butyl
ester (0.85 g) in pyridine (14 mL) is treated with acetic anhydride (1.24 mL) and the

mixture is stirred at room temperature for 15 hours. The solvent is removed under

-reduced pressure and the residue dissolved in ethyl acetate.  This solution is then

washed twice with 5% aqueous hydrochloric acid, once with saturated aqueous
sodium bicarbonate, and then with saturated aqueous sodium chloride. The solution
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is dried over anhydrous magnesium sulfate and the solvent is removed under reduced

pressure to provide the desired product as a colorless oil.

Using the above procedure and appropriate'starting materials the following

compounds were prepared:

Phenylsulfanyl-acetonitrile
Acetic acid 2-(4-tert-butoxycarbonylamino-2,6-dichloro-phenoxy)-ethyl ester

EXAMPLE 14 (METHOD 2G)
(3,5-Dichloro-4-hydroxy-phenyl)-carbamic acid tert-butyl ester

To a solution of 2,6-dichloro-4-amino phenol (9.5 g) in tetrahydrofuran (130 mL) is
added di-tert-butyl-dicarbonate (11.7 g) and the mixture is heated to reflux for
approximately 15 hours. The solution is then cooled, concentrated under reduced
pressure, diluted with ethyl acetate, and washed successively three times with 5%
aqueous hydrochloric acid then once with saturated aqueous sodium chloride. The
solution is dried over anhydrous sodium sulfate then concentrated under reduced
pressure to provide the desired crude product. This material is then triturated with
cold dichloromethane to provide the product as a white solid.

Using the above procedure and appropriate starting materials the following

compound was prepared:
(3-Amino-5-chloro-phenyl)-carbamic acid tert-butyl ester

EXAMPLE 15 (METHOD 3A)
3,5-Dichloro-4-ethoxy-phenylamine

Trifluoroacetic acid (5 mL) is added to solid (3,5-dichloro-4-ethoxy-phenyl)-
carbamic acid tert-butyl ester (0.97 g) and the mixture is stirred for approximately 45

minutes at room temperature. Water is then added, and the mixture is cooled in an
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ice bath and basified with solid potassium carbonate: The solution is extracted three
times with ethyl acetate and the combined organic phases are washed with saturated
aqueous sodium chloride then dried over anhydrous sodium sulfate. Concentration
under reduced pressure and recrystallization from hexanes provides the ' desired
| product as a pale yellow crystalline solid. | ' N

Using the above procedure and. appropriate starting materials the following

compounds were prepared:

5-Bromo-pyridin-3-ylamine o

3- Chloro#methan'eSulfonyl—phenylamine
N—(4-Am1no-phenyl) 2-methyl-benzam1de

Acetic acid 2-(4-amino-phenylcarbamoyl)- phenyl ester -

. N-(4-Amino-phenyl)-4-fluoro-benzamide

. N-(4-Amino-phenyl)-3-fluoro-benzamide ..

. N—(4—_Amino-pheny1)-2-ﬂuoro-benza_mide

. N-(LAmino-phenyl);meethqu-berillzamide-.'
N-(4—Amino—phe_nyl).-3-metho.xy—benzémide o

| N-(4-Amino-phenyl)-4-methoxy-benzamide -

- N-(4-Amino-phenyl)-2-phenyl-acetamide
N—(4-Amino-phenyl)-2-,2—'dimethyl-propionamide
N-(4-Amino-_pheny1),-2,2,2-triﬂuqro-ace‘tami_de
Thiophene-2-carboxylic acid (4-amino-phenyl)-amide -
1H-Pyrrole-2-carboxylic acid (4-amino-phenyl)-amide
N-(4- Amino-phenyl)-3-nitro-benzamide -
3-Acetylamino-N-(4-amino-phenyl)-benzamide
N-(4- Amino-phenyl)-3-dimethylamino-benzamide -
N-(4-Amino-phenyl)-3-methanesulfonylamino-benzamide
N-(4-Amino-phenyl)-2-triflucromethyl-benzamide '

~ N-(4-Amino-phenyl)-2,6-difluoro-benzamide
N-(4-Amino-phenyl)-2-chloro-benzamide
N-(4-Amino-phenyl)-2-bromo-benzamide
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N-(4-Amino-phenyl)-2-nitro-benzamide
Pyrazine-2-carboxylic aéid (4-amino-phenyl)-amide
5-Methyl-thiophene-2-carboxylic acid (4-amino-phenyl)-amide
Quinoline-8-carboxylic acid (4-amino-phenyl)-amide
1-Methyl-1H-pyrrole-2-carboxylic acid (4-amino-phenyl)-amide
‘Benzo[b]thiophene-2-carboxylic acid (4-amino-phenyl)-amide
Benzofuran-2-carboxylic acid (4-amino-phenyl)-amide
N-(4-Amino-phenyl)-isonicotinamide
Naphihalene-Z-carboxylic acid (4-amino-phenyl)-amide
Naphthalene-1-carboxylic acid (4-amino-phenyl)-amide
Isoquinoline-1-carboxylic acid (4-amino-phenyl)-amide
Quinoline-2-carboxylic acid (4-amino-phenyl)-amide
3,5-Dichloro-4-ethoxy-phenylamine
4-Butoxy-3,5-dichloro-phenylamine _
Isoquinoline-4-carboxylic acid (4-amino-phenyl)-amide
[1,2,3]Thiadiazole-4-carboxylic acid (4-amino-phenyl)-amide
1H-[1,2,3]Triazole-4-carboxylic acid (4-amino-phenyl)-amide
3-Bromo-thiophene-2-carboxylic acid (4-amino-phenyl)-amide
4-Benzyloxy-3,5-dichloro-phenylamine
2-(4-Amino-2,6-dichloro-phenoxy)-acetamide

(4- Amino-2,6-dichloro-phenoxy)-acetic acid methyl ester
[3-(4-Amino-phenylcarbamoyl)-phenyl]-carbamic acid ethyl ester
2-Amino-N-(4-amino-phenyl)-benzamide
Biphenyl-2-carboxylic acid (4-amino-phenyl)-amide
N-(4-Amino-phenyl)-2,3-difluoro-benzamide

N-(4- Amino-phenyl)-2,5-difluoro-benzamide

N-(4- Amino-phenyl)-2,4-difluoro-benzamide
2-Acetylamino-N-(4-amino-phenyl)-benzamide
N-(4-Amino-phenyl)-2-methanesulfonylamino-benzamide
N-(4-Amino-phenyl)-2,3,4-trifluoro-benzamide

N-(4- Amino-phenyl)-2,3,4,5,6-pentafluoro-benzamide
N-(4-Amino-phenyl)-2-methylsulfanyl-benzamide
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Acetic acid 2—(4-am1n0-2 6- d1chloro-phenoxy) -ethyl- ester
N-(4-Am1no-phenyl)-1s0phthalam1c acid methyl ester
N-(4-Am1no-phenyl) -3-benzyloxy-benzamide
N-(4-Am1no-phenyl) -3- butoxy-benzamlde : )
13- (4-Am1no-phenylcarbamoyl)-phenoxy] acetic acid ethyl ester
Pynd1ne-2-carboxyllc a01d (4-amino-phenyl)-amide
Qu1nohne—4-carboxy_1_1q ac1d, (4-amino-phenyl)-amide
-5-Methyl-furan-2—cat66xylic acid (4-amino-phenyl)- ami'de '
5- Dlﬂuoromethyl-furan—Z-carboxyhc acid (4-amino- phenyl) -amide
1H—Indole-2-carboxyhc acid (4-amino-phenyl)-amide .
4-Methyl-[1,2 3]th1ad1azole-5 -carboxylic acid (4-am1no—phenyl)-am1de
Thiophene-3- carboxyl;c acid (4-am1no_—phen_y1) -amide .
5-Chloro—furan-z-cafb:(})icylic aeid (4-amino—phenyl)—ami'de
5-Nitro-furan—2-carboiylic acid (¢aini.no-phenyl)-amide' :j
N-(4-Amino-phenyl)-2- thlophen-z-yl—acetarmde '
3—Methy1—furan—2—carb0xyhc acid (4-ammo-phenyl) am:de
5-Bromo-furan-2- carboxyhc acid (4-am1no-phenyl)-am1de
4-Bromo- furan—2-carboxyhc acid (4-amino-phenyl)- amxde

__ N—(4-Ammo-phenyl)-n1cot1nam1de :
N-(4-Ammopheny1) -3- furancarboxam1de
4-Phenyl-[1,2 3]th1ad1azole—5—carboxyhc acid (4-ammo—phenyl) -amide -
Acetic acid 3- (4-am1no—phenylcarbamoyl)—phenyl ester 3 '
Benzo[1,3] d10xole-4~earboxyhc acid (4-amino-phenyl)-amide
N-(4~Amino-pheny1)-_$’:;'(2-dimethy1_a-m,ino-ethoxy)-beniaxnide
N-(4wAmino-pheny1)_73-tﬁﬂuo_romethoxy-benzamide -
N-(4—Amino-pheny1)-.3-'(Z—morpholin-4—yl—ethoxy)-.benzamide
(4—Amino-pheny1)-cafbemic acid hexyl ester
Furan-2-carboxylic acid (4-amino-phenyl)-amide -
(4-Amino-phenyl)-carbamic acid phenyl ester-. - .
Hexanoic acid (4-ami.ho'-phenyl)-amide: -
N—(4-Amino-phenyl)—'aerylamide
N-(4-Amino-phenyl)-2-methoxy-acetamide
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4-Furan-3-yl-[1,2,3]thiadiazole-5-carboxylic acid (4-ariiiﬁ6—phenyl)-amide
5-tert-Butyl-furan-2-carboxylic acid (4—aminb-phenyl)-amide
3-Chloro-4-methanesulfinyl-phenylamine _
5-Methyl-[1,2,3}thiadiazole-4-carboxylic acid (4-amino-phenyl)-amide
2-(4-Amino-2-chloro-phenyl)-ethanol
(4-Aminb—2-_ch10ro-phenyl)—carbamic acid 2-piperidin-1-yl-ethyl ester
5-Chloro-N,N-dimethyl-benzene-1,3-diamine
3—(2-Méthyl—buty1)—5-uiﬂuoromethyl-phenylamine
3-Isobutyl-5-trifluoromethyl-phenylamine

Furan-2-carboxylic acid (4-aminomethyl-phenyl)-amide
N-(4-Aminomethyl-phenyl)-2-fluoro-benzamide
{1,2,3]Thiadiazole-4-carboxylic acid (4-aminomethyl-phenyl)-amide
N-(4-Aminomethyl-phenyl)-2,6-difluoro-benzamide
Oxazole-4-carboxylic acid (4-amino-phenyl)-amide

N-(4- Amino-phenyl)-3-chloro-benzamide

N-(4- Amino-phenyl)-4-chloro-benzamide

Acetic acid 4-(4-amino-phenylcarbamoyl)-phenyl ester
N-(4-Amino-phenyl)-4-dimethylamino-benzamide

1-(4- Amino-phenyl)-3-(3,5-bis-trifluoromethyl-phenyl)-thiourea
N—(tLAmino-phenyl)-2—iodo-benzamide
N-(4-Amino-phenyl)-3-trifluoromethyl-benzamide

EXAMPLE 16 (METHOD 3B)
1.(4-Amino-2-chloro-phenyl)-ethanol

A 1M solution of tetrabutylammonium fluoride in tetrahydrofuran (5.7 mL) is added
to [3-chloro-4-(1-hydroxy-ethyl)-phenyl]-carbamic acid 2-trimethylsilanyl-ethyl ester
(0.5 g) and the mixture is stirred at room temperature for approximately 3.5 hours.
The solution is then concentrated under reduced pressure, dissolved in a 1:1 mixture
of ethyl acétate and hexanes, washed successively with water then saturated aqueous
sodium chloride, and dried over anhydrous magnesium sulfate. Removal of the
solvent under reduced pressure followed by chromatography over silica gel (40%
ethyl acetate in hexanes is used as the eluant) provides the product as an amber oil.
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- EXAMPLE 17 (METHOD 3C)
N-(4-Amino-3-cyan0phenj'l)-2-ﬂul(')ro-'benzamide

Potassium carbonate - (5. O g is added to a solution of N-[3-cyano—4-(2 2,2- -
trifluoroacetyl-amino)-phenyl]- 2—ﬂuoro-benzam1de (2 5g)in methanol (270 mL) and
water (16 mL) and the mixture is refluxed overmght After removing the solvent
under reduced pressure, the residue is suspended in water and extracted with
dichloromethane. The organic extracts are pooled, washed with water and then
saturated aqueous sodium chlonde, dried over anhydrous magnesmm sulfate filtered
and concentrated under reduced pressure to prov1de the desired compound as a wh1te
solid.

Using the above procedure and appropriate starting materials the following

compounds were prepared:

N-(4-Amino-phenyl)-2-methanesulfinyl-benzamide

N-(4- Amino-3-cyano-phenyl)-2-fluoro-benzamide _
Furan-2-carboxylic acid (4-amino-3-cyano-phenyl)-amide
N-(4-Amino-3-cyano-phenyl)-acetamide =~
Furan-2-carboxylic acid (4-amino-3-trifluoromethyl-phenyl)-amide
N-(4-Amino-3-methoxy-phenyl)-acetamide
N-(4-Amino-3-methoxy-phenyl)-2-fluoro-benzamide
Furan-2-carboxylic acid (4-amino-3-methoxy-phenyl)-amide -

EXAMPLE 17 (METHOD 4A)
2-Chloro-1-cyclohexyloxy-4-nitro-benzene

Cylcohexanol (2.9 g) in dimethylsulfoxide (20 mL) is added slowly to a flask
containing potassium hydride (0.90 g, 'p're-w_ashed three times with hexanes) under an
atmosphere of argon and the solution is stirred for about 1 hour at room temperature.
A solution of 3-chloro-4-fluoro-nitrobenzene (1 g) in dimethylsulfoxide (10 mL) is
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added and the resulting dark red colored solution is then heated for three hours to
approximately 100 degrees. The reaction mixture is then cooled, diluted with diethyl
ether (300 mL), and "washed successively with saturated aqueous ammonium -

chloride, three times with water, then with saturated aqueous sodium chloride. The

-organic layer is then dried over anhydrous magnesium sulfate, the solvent is removed

under reduced pressure, and the resulting oil is chromatographed over silica gel (5%
ethyl acetate in hexanes is used as the elvant) to provide the desired product as an

orange solid.

EXAMPLE 18 (METHOD 4C)
(2-Chloro-4-nitro-phenyl)-methyl-(1-methyl-pyrrolidin-3-yl)-amine

- 3-Chloro-4-fluoronitrobenzene (1.0 g) and N,N’-dimethyl-3-aminopyrrolidine (1.72

g) are combined and stirred for approximately 24 hours. The mixture is then diluted -

‘with ethyl acetate, washed twice with water and once with saturated sodium chloride,

and dried over anhydrous sodium sulfate. After removal of the solvent under rediced
pressure the residue is chromatographed over silica gel (pure ethyl acetate followed
by pure methanol is used as the eluants) to provide the desired product as a yellow :
oil.

Using the above procedure and appropriate starting materials the following
compounds were prepared:

(2-Chloro-4-nitro-phenyl)-dipropyl-amine
1-(2-Chloro-4-nitro-phenyl)-piperidine
1-(2-Chloro-4-nitro-phenyl)-pyrrolidine
(2-Chloro-4-nitro-phenyl)-cyclohexyl-methyl-amine
Benzyl-(2-chloro-4-nitro-phenyl)-amine
(2-Chloro-4-nitro-phenyl)-methyl-(1-methyl-piperidin-4-yl)-amine
(2-Chloro-4-nitro-phenyl)-cyclohexyl-ethyl-amine
(2-Chloro-4-nitro-phenyl)-cyclohexyl-amine
(2-Chloro-4-nitro-phenyl)-methyl-(1-methyl-pyrrolidin-3-yl)-amine
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(1-Benzyl-pyrrohd1n-3—yl)—(2-chloro-4-mtro-phenyl)-methy1-amme
(2-Chloro-4-nitro-phényl)-cyclopentyl-methyl-amine
'1-(2-Chloro-4-nitro-phenyl)-decahydro-quinoline -
Allyl-(2-chloro-4-nitro-phenyl)-cyclohexyl-amine
2-[(2-Chloro-4-nitro-phenyl)-(2-hydroxy-ethyl)-amino}-ethanol
(2-Chloro-4-nitro-phenyl)-isobutyl-methyl-amine ' |
-(2-Chloro-4-nitro-phenyl)-hexyl-methyl-amine
2-[(2-Chloro-4-nitro-phenyl)-methyl-amino]-ethanol

N- (2-Chloro-4-nitro-phényl')-N,N',N'-trimethyl-etha.ne- 1,2-diamine
N—(2-Chloro-4-nitro—phenyl)-N,N',-N'-trimemyl-pr()pane-1,3-diamine
(1-Benzyl-piperidin-4-y1)-(2-chloro-4-nitro-phenyl)-amine
N-(2—Chloro-4—-nitr0-phenyl)-N','N'-dimethyl-e'thane-1 ,2-diamine

- N-(2-Chloro-4-nitro-phenyl)-N',N'-dimethyl-propane-1,3-diamine
(2-Chloro-4-nitro-phenyl)-(2-methoxy-ethyl)-methyl-amine
(1-Benzyl-pyrrolidin-3-y1)-(2-chloro-4-nitro-phenyl)-amine
4-Piperidin-1-yl-3-trifluoromethyl-benzonitrile
4-Dimethylamino-3-trifluoromethyl-benzonitrile
4-(4-Methyl-piperazin-1-yl)-3-trifluoromethyl-benzonitrile

EXAMPLE 19 (METHOD 4E)
Butyl-(2-chloro-4-nitro-phenyl)thioether

A solution of 3-chloro-4-fluoro-nitrobenzene (5.0 g) and sodium sulfidé (2.5 g) in
N,N-dimethylformamide (30 mL) is stirred at room temperature for 1 hour and then
treated with 1-iodobutane (12.6 g). The solvent is then removed under reduced .
pressure and the resulting residue is treated with. ethyl acetate and hexanes to
precipitate the inorganic salts. The solids are removed by filtration and the filtrate is-
reduced under reduced pressure. The resulting residue is then passed through
hydrous magnesium silicate using dichloromethane as the eluent to provide the

desired compound as a yellow solid. .

Using the above procedure and appropriate starting materials the following

compounds were prepared:
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1-Butylsulfanyl-2-chloro-4-nitro-benzene
2-Chloro-1-cyclohexylsulfanyl-4-nitro-benzene
2-Chloro-1-ethylsulfanyl-4-nitro-benzene

EXAMPLE 20 (METHOD 4F)
(4-Chloro-5-methoxy-2-nitro-phenyl)-dimethyl-amine

To a solution of trifluoro-methanesulfonic acid 4-chloro-5-methoxy-2-nitro-phenyl
- ester (1.0 g) in tetrahydrofuran (2.0 mL) is added dimethylamine (4.0 mL of a 40%
aqueous solution) and the mixture is stirred at room temperature for approximately
15 hours. The solution is then concentrated under reduced pressure and the residue is
dissolved in ethyl acetate and then washed with water. The aqueous layer is extracted
~ once with ethyl acetate and the combined organic layers are washed with saturated
aqueous sodium chloride and dried over anhydrous sodium sulfate. The solvent is
removed by evaporation under reduced pressure and the residue is triturated with

hexanes to provide the desired product as a colorless solid.

Using the above procedure and appropriate starting materials the following
compounds were prepared:

(4-Chloro-2-nitro-phenyl)-dimethyl-amine
4-(4-Chloro-5-methoxy-2-nitro-phenyl)-morpholine
(4-Chloro-5-methoxy-2-nitro-phenyl)-dimethyl-amine
1-(4-Chloro-5-methoxy-2-nitro-phenyl)-piperidine
1-(4-Chloro-5-methoxy-2-nitro-phenyl)-pyrrolidine
Benzyl-(4-chloro-5-methoxy-2-nitro-phenyl)-amine -
(2-Chloro-6-nitro-phenyl)-dimethyl-amine



- WO 00/34268 PCT/US99/28838

10

15 -
- silica gel (5% diethyl ether in hexanes is used as the eluant) to provide the desired.

20

25

30

-54 -

"EXAMPLE 21 (METHOD 4G)
(2-Chloro-4-nitro-phenyl)-methyl-phenyl-amine

* n-Butyl lithium (12.3 mL of a 2.5 M solution in hexanes) is added dropwise to a -

solution of N-methy] aniline (3.0 g) in tetrahydf_ofuran (75 mL) at 0°C. The mixtare
is allowed to warm slowly to room temperature and is then re-cooled to 0°C and -

~ added by - cannula to a solution of 3-chloro-4-fluoronitrobenzene (4.9 g) in

tetrahydrofuran (35 mL) that is kept at -78 °C. Following the addition, the reaction
mixture is permitted to warm to room temperature over the course of 1 hour, and is-

then concentrated under reduced pressure, quenched by addition of saturated aqueous

* ammonium  chloride, ‘and extracted three times with ethyl acetate. The pooled’

organic layers are washed three times with 5% aqueous hydrochloric acid, once with

~ water, once with saturated aqueous sodium bicarbonate, once with saturated aqueous:

“sodium chloride, and then dried over anhydrous magnesiufn sulfate. Following -

removal of the solvent under reduced pressure the residue is chromatographed over
product as a clear colorless oil.

';EXAMPLE 22 (METHOD 4H)
2,6-Dichloro-4-nitrophenol

3,4,5-Trichloronitrobenzene (14.86 g) is added to a solution of potassium phenoxide
(8.66 g) in diethylene glycol (66 mL) and the mixture is heated to 160°C for .
approximately 15 hours. The resulting dark brown solution is cooled to room

temperature, poured onto 100 mL cold watei', and extracted twice with diethyl ether.

- The pooled organic extracts are washed with water, 10% aqueous sodium hydroxide,

and then dried over anhydrous magnesium sulfate. Following removal of the solvent.
under reduced pressure the resulting oil is distilled in a Kugelrohr apparatus to
provide a yellow oil that solidifies on standing. Recrystallization from ethanol-water

provides the desired product as a pale yellow solid.
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.. EXAMPLE 23 (METHOD 5A)
(3,5-Dichloro-4-ethoxy-phenyl)-carbamic acid tert-butyl ester

To a solution of (3,5-dichloro-4-hydroxy-phenyl)-carbamic acid tert-butyl ester (1.0
g) and potassium carbonate (1.0 g) in acetone (18 mL) is added ethyl iodide (0.36
mL) and the mixture is stirred for approximately 15 hours at room temperature. The
solution is then filtered, concentrated under reduced pressure, and partitioned
between ethyl acetate and water. The separated aqueous layer is further extracted
twice with ethyl acetate, and the pooled organic extracts are washed successively with
10% aqueous sodium hydroxide, with water, and then dried over anhydrous sodium
sulfate. Evaporation of the solvent under reduced pressure gave the desired product
as a tan solid.

Using the above procedure and appropriate starting materials the following
compounds were prepared:

(3,5-Dichloro-4-ethoxy-phenyl)-carbamic acid tert-butyl ester
(4-Butoxy-3,5-dichloro-phenyl)-carbamic acid tert-butyl ester
(4-Benzyloxy-3,5-dichloro-phenyl)-carbamic acid tert-butyl ester
(4-Carbamoylmethoxy-3,5-dichloro-phenyl)-carbamic acid tert-butyl ester
[3,5-Dichloro-4-(2-nitrilo-ethoxy)-phenyl]-carbamic acid tert-butyl ester
(4-tert-Butoxycarbonylamino-2,6-dichloro-phenoxy)-acetic acid methyl ester
‘3-Butoxy-benzoic acid methyl ester

3-tert-Butoxycarbonylmethoxy-benzoic acid methyl ester
3-Carbamoylmethoxy-benzoic acid methyl ester
[4-(3-Carbamoylmethoxy-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
{4-[3-(2-Chloro-ethoxy)-benzoylamino]-phenyl }-carbamic acid tert-butyl ester
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EXAMPLE 24 (METHOD 5C)
o (2,6-Di¢hlbro-4-nitro-phenoxy)-'-acet'ic'at_:itl tert-butyl ester

To a solution of 2,6-cii¢hloro-4—nitrophenol 25g) ah(i:'potassium carbonate (3.3 g) in
- dimethyl-formamide (50 mL) is added tert—butyl-brﬁdmoacetate' (10 mL) and the

" mixture is stirred at fQQm temperatufe for two days. Thé solution is then poured into

500 mL water, extracted three times with hexanes, and the pooled organic extracts
are washed with saturated - aqueous ammonium chloride and then dried “over
anhydrous magnesiur:n sulfate. Evaporation of the solvent under reduced pressure
followed by trituration of the resulting oil with hexanes provides the desired product

as a white solid.

Using the above procedure and starting materials the following compounds were -

prepared:

3.-Dimethylamino-l-(4—nitro-phenyl)-propenone
2-Chloro-1-isopropoxy-4-nitro-benzene
l,3-Dichloro-2-methoxy-4-methyl—S-nitro-benzene-
1-Chloro—4»ethoxy-2—m§thoxy-5-nit'ro-benzen'e_-- o

- 1-Butoxy—4-chloro-5-methoxy#z-nitro-benzeﬁe '

1-Chloro-2-methoxy-5-nitro-4-(phenylmethoxy)benzene (CA name) -
1-Chloro-4-methoxy-5-nitro-2- (phenylmeth'oxy)benzene' (CA name)
(2,6-Dichloro-4-nitro-phenoxy)-acetic acid tert-butyl ester
(2,6-Dichloro-4-nitro-phenoxy)-acetonitrile - '
1-Chloro—4-methoxy'-2-methyl-5—nitr-o-ben'z¢ne
2-(4-Chloro-5-methoxy-2-nitro-phenoxy)-acetamide -
2-(2-Chloro-5-methoxy-4-nitro-phenoxy)-acetamide =
(4-Chloro-5-methoxy-2-nitro-phenoxy)-acetonitrile
(2-Chloro-5-methoxy—4$nitr0-phenoxy)-acetonitrile
4-(2-Chloro-5-methoxy-4-nitro-phenoxy)-butyronitrile
2-(4-Chloro-5-methoxy-2-nitro-phenoxy)-ethanol
2-(2-Chloro-5-methoxy-4-nitro-phenoxy)-ethanol
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(2-Chloro-5-methoxy<4-nitro-phenoxy)-acetic acid teriﬁbuﬁ"tyl ester
(2-Chloro-5-methoxy-4-nitro-phenoxy)-acetic acid methyl ester
(4-Chloro-5-methoxy-2-nitro-phenoxy)-acetic acid methyl ester
(4-Chloro-5-methoxy-2-nitro-phenoxy)-acetic acid tert-butyl ester
(2-Chloro-4-nitro-phenoxy)-acetonitrile
1-Butoxy-2-chloro-4-nitro-benzene
2-Chloro-4-nitro-1-(2,2,2-trifluoro-ethoxy)-benzene
2-Chloro-4-nitro- 1-propoxy-benzene
2-Chloro-1-ethoxy-4-nitro-benzene
1,3-Diiodo-2,4-dimethoxy-S-nitro-benzene
1,3-Dibromo-2,4-dimethoxy-5-nitro-benzene
3-Chloro-2,4-dimethoxy-nitrobenzene

EXAMPLE 25 (METHOD SE)
[3,5-Dichloro-4-(2-hydroxy-ethoxy)-phenyl]-carbamic acid
tert-butyl ester '

To a solution of (3,5-dichloro-4-hydroxy-phenyl)-carbamic acid tert-butyl ester (1.0
g) and potassium carbonate (0.55 g) in toluene (20-mL) is added ethylene carbonate
(1.6 g) and the mixture is heated to reflux for 3 hours. To the cooled reaction
mixture is added 2.5 M aqueous sodium hydroxide (50 mL), and the separated
organic layer is then washed successively with water, then saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate. The solvent is then removed
by evaporation under reduced pressure and the resulting residue is chromatographed
over silica gel (30% ethyl acetate in hexanes is used as the eluant) to provide the
desired product as a white foam.

EXAMPLE 26 (METHOD 6)
3-(2-Chloro-4-nitro-phenoxy)-1-methyl-pyrrolidine

To a solution of 2-chloro-4-nitrophenol (2.0 g) in tetrahydrofuran (60 mL) is added
1-methyl-3-pyrrolidinol (2.3 g), triphenyl phosphine (6.0 g), and diethylazo-
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dicarboxylate (3.6 mL) and the mixture is stirred at room temperaturé under an
atmosphere of argon for 1.5 hours. The solution is then concentrated under reduced
pressure, diluted with ethyl acetate, washed successively with 10% aqueous sodium
hydroxide, water, saturated aqueous sodium chloride, and dried over anhydrous
magnesium sulfate. _The solvent is removed by evaporation under reduced pressure
and the residue is chromatographed over silica gel (ethyll acetate then 10% methanol
in dichloromethane is used -as the elvant). Pooled product fractions are' then

recrystallized from héx_anes to provide the desired product as a yellow solid.

Using the above procedure and appropriate starting materials the foll'oWin’g'-

compounds were prepared:

4(2-Chloro-4»nitro—phenoxy)-1-methyl-piperidine |
3—(_2-Chloro-4—nitro-phenoxy)-1-methyl-pyr'r(ﬂidine
[2—(2-_Chloro.-4—nitro-phenoxy)-ethyl]-dim‘ethyl.-amine
[3- (2-Chloro-4-nitro-phehoxy)—propyl]-dimethyl-amine

'EXAMPLE 27 (METHOD 7A)
2-Chloro-3-methoxy-6-nitro-phenol -

and '
2,4-Dichloro-3-methoxy-6-nitro-phenol

To a flask containing 3-methoxy-6-nitro-phenol (0.5 g) is added aqueous sodium
hypochlorite (5.25% aqueous solution, 21 mL) and the mixture is stirred at room
temperature for approximately 24 hours. The mixture is then cooled in an ice-bath,
acidified by addition of concentrated hydrochloric acid, then extracted twice with
ethyl acetate. These organic extracts are dried over anhydrous magnesium sulfate,

the solvent is removed by evaporation under reduced pressure, and the residue is

~ chromatographed over silca gel (15% acetone in hexanes is used as the eluant) to

provide both the mono- and di-chlorinated products as yellow solids.
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Using the above procedure and appropriate starting materials the following

compounds were prepared:

3-Chloro-2-hydroxy-4-methoxy-nitrobenzene - .
3,5-Dichloro-2-hydroxy-4-methoxy-nitrobenzene

EXAMPLE 28 (METHOD 7B)
2,4-Dichlore-3-methyl-6-nitro-phenol

To a solution of 3-methyl-4-nitro-phenol (5.0 g) in water (150 mL) is added agueous
sodium hypochlorite (5.25% aqueous solution, 230 mL) and the mixture is stirred at
room temperature for approximately 15 hours. Additional aqueous sodium
hypochlorite (5.25% aqueous solution, 230 mL) is added and the mixture is permitted
to stir at room temperature for 2.5 days. The mixture is then cooled in an ice-bath,
acidified by addition of concentrated hydrochloric acid, then extracted twice with
ethyl acetate. These organic extracts are dried over anhydrous magnesium sulfate,
the solvent is removed by evaporation under reduced pressure, and the residue is
chromatographed over silca gel (ethyl acetate is used as the eluant) to provide the
desired product as a yellow solid. An analytically pure sample is obtained by a single
recrystallization from chloroform. '

EXAMPLE 29 (METHOD 7C)

1-Bromo-2,4-dimethoxy-5-nitro-benzene

To a solution of 2,4-dimethoxy-nitrobenzene (0.50 g) in chloroform (3 mL) is added
dropwise a solution of bromine (0.23 g) in chloroform (1 mL) and the mixture is
allowed to stir at room temperature for approximately 15 hours. Additional bromine
(0.15 g) in chloroform (1 mL) is added and the reaction is stirred for an additional 4
hours. The mixture is then poured onto 5% aqueous sodium bisulfite and then
extracted with chloroform. Pooled organic extracts are then washed successively
with 5% aqueous sodium bisulfite then saturated sodium chloride, and then dried

over anhydrous sodium sulfate. Removal of the solvent under reduced pressure and
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recrystallization of the residue from toluene provides the desired product as a yellow -

solid.

' EXAMPLE 30 (METHOD 7D)
2,4-Dibromo-3-methoxy-6-nitro-phenol

To a solution of 5-meth0xy¥2-nitrd-phenol (0.25 2) and silver trifluoroacetate (0.49
g) in glacial acetic acid (3 mL) is added dropWiSe a solution of bromine (1.42 g) in
glacial acetic acid (3 mL) and the mixture is stirred at room temperature for
approximately 24 hours. The solution is then partitioned between ethyl acetate and-
water, and the organic layer is washed successively three times with 5% aqueouns - -
sodium bisulfite, three times with saturated aqueous sodium bicarbonate, and once

with ‘saturated aqueous sodium chloride. The organic layer is then  dried over .

anhydrous magnesium sulfate and the solvent is removed under reduced pressure.

The residue is chromatographed over silica gel (20% ethyl acetate in hexanes is used

“as the eluant) then- recrystallized from chloroform to provide the desired.

dibrominated product as an orange solid.

EXAMPLE 31 (METHOD?E) :
1-lIodo-2,4-dimethoxy-S-nitro-benzene

To a solution of 2,4-dimethoxy-nitrobenzene (1.0 g) in glacial acetic acid (30 mL) is .
added benzyltrimethylammdnium dichloroiodate (1.90 g) and anhydrous zinc
chloride (1.0 g) and the mixture is stirred at room temperature under an atmosphere
of argon. - Additional benzyltrimethylammonium dichloroiodate (0.4 g) is added after
5 hours and again after 24 hours. Additional zinc chloride (0.5 g) and glacial acetic
acid (15 mL) is added after 24 hours. The mixture is permitted to stir at room -
temperature for 3 days and is then filtered, diluted with 5% aqueous sodium bisulfite,
and extracted three times. with ethyl acetate. These pooled organic extracts are

washed successively with 5% aqueous sodium bisulfite, saturated aqueous sodium

- chloride, then dried over anhydrous magnesium sulfate. After removal of the solvent
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under reduced pressure the residue is triturated with hexanes to provide the desired

product as a pale yellow solid.

EXAMPLE 32 (METHOD 7F)
2,4-Diiodo-3-methoxy-6-nitro-phenol

To a solution of 5-methoxy-2-nitro-phenol (0.25 g) in dichloromethane (15 mL) and
methanol (6 mL) is added benzyltrimethylammonium dichloroiodate (1.08 g) and
sodium bicarbonate (0.85 g) and the mixture is allowed to stir at room temperature
for 24 hours. The solution is then filtered, the filtrate is concentrated under reduced
pressure, the residue is dissolved in ethyl acetate and then washed successively with
5% aqueous sodium bicarbonate, 5% aqueous sodium bisulfite, and saturated aqueous
sodium chloride. After drying over anhydrous magnesium sulfate the solvent is
removed by evaporation under reduced pressure and the residue is recrystallized from
toluene to provide the desired product as yellow needles.

EXAMPLE 33 (METHOD 7G)

1-Fluoro-2,4-dimethoxy-5-nitro-benzene

To a solution of 2,4-dimethoxy-nitrobenzene (1.0 g) in tetrachloroethane (10 mL) is
added 3,5-dichloro-1-fluoro-pyridinium triflate (85%, 5.07 g) and the mixture is
heated to 120 °C for 5 hours. Additional 3,5-dichloro-1-fluoro-pyridinium triflate
(85%, 0.25 g) is added and heating is continued for 1 hour. The solution is then
cooled to room temperature and passed over a column of silica gel (hexanes followed
by 30% ethyl acetate in hexanes is used as the eluant). Product containing fractions
are combined, evaporated under reduced pressure, and the residue is crystallized from

hexanes to provide the desired product as a tan solid.
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-~ EXAMPLE 34 (METHOD 8)
3-Chloro-4-trifluoromethyl-nitrobenzene

A solution of 3-chloro-4-iodo-nitrobenzene (2.26 g), trimethyi(triﬂuoro:héthyl)silan_e
(5.68 g), copper(l) iodide (2.28 g), and potassium fluoride (0.56 g) in N,N-

“dimethylformamide (8 mL) is heated in a sealed tube to 80 °C for 40 hours. The

solution is then cooled, diluted with diethyl ether, filtered through diatomaceous
earth, and the filtrate is washed successively with water, saturated aqueous sodium
chloride, and then dried over anhydrous sodium sulfate. The solvent is removed

under reduced pressure and the residue is chromatographed over silica gel (1%

diethyl ether in hexanes followed by 10% ethyl acetate in hexanes is’ used as the

eluant) to provnded the desired product as a colorless 011
: - EXAMPLE 35 (METHOD 9)
- (3- Chloro-4-methanesulﬁnyl-phenyl)-carbamlc acid tert-butyl ester

To a solution of (3§chloroé4-thiomethyl-phenyl)-carbamic acid tert-butyl ester (0.89
g) in dichloromethane (15 mL) at 0 °C is added a sol_u'tion of diméthyldioxirané

(~0.11 M in acetone, 34 mL) and the mixture is stirred at 0 °C for 1 hour. The

solvent is removed under reduced pressure and the residue is dissolved in
dichloromethane, washed with saturated aqueous sodium chloride, and then dried
over anhydrous magnesium sulfate. Removal of the solvent under reduced pressure

gave the desired product as an orange foam.

| EXAMPLE 36 (METHOD 9B)
[4-(2-Methylsulfinyl-benzoylamino)-phenyl}-carbamic acid
tert-butyl ester

- To a solution of 2—methylsulfanyl-N-[4-(2,2,2-triﬂu6ro—acetylamino)—phenyl]—

benzamide (234 mg) is added a saturated solution of sodium periodate (5 mL) and
the mixture is stirred for 12 hours. The purple mixture is poured into water, extracted
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with ethyl acetate, dried over anhydrous potassium carbonate and evaporated to yield
a red solid, 101 mg.

Using the above brocedure and appropriate starting materials the following

compounds were prepared:

[4-(2-Methanesulfinyl-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
2-Methanesulfinyl-N-[4-(2,2,2-trifluoro-acetylamino)-phenyl}-benzamide

EXAMPLE 37 (METHOD 10)
(3-Chloro-4-methanesulfonyl-phenyl)-carbamic acid tert-butyl ester

To a solution of (3-chloro-4-thiomethyl-phenyl)-carbamic acid tert-butyl ester (0.90
g) in dichloromethane (30 mL) at 0 °C is added a solution of dimethyldioxifane
(~0.11 M in acetone, 80 mL) and the mixture is stirred at 0 °C for 1 ﬁour. The
solvent is removed under reduced pressure and the residue is dissolved in
dichloromethane, washed with saturated aqueous sodium chloride, and then dried
over anhydrous magnesium sulfate. Removal of the solvent under reduced pressure

. gives the desired product as an orange foam.

EXAMPLE 38 (METHOD 11)
3-Chloro-4-vinyl-phenylamine

To a deoxygenated solution of 3-chloro-4-iodo-aniline (6.95 g), triphenyl arsine (0.67
g), and tris(dibenzylideneacetone)palladium(0) (0.50 g) in tetrahydrofuran (120 mL)
at 50 °C is added tributylvinyltin (10 g) and the mixture is stirred for approximately
15 hours at 50 °C under an atmosphere of argon. The reaction is then cooled, filtered
through diatomaceous earth, and the filtrate is evaporated to dryness under reduced
pressure. The residue is dissolved in hexanes and then extracted three times with 5%
aqueous hydrochloric acid. These aqueous acidic extracts are then basified with solid
potassium carbonate and extracted three times with ethyl acetate. These pooled

organic extracts are then washed with saturated aqueous sodium chloride, dried over
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“anhydrous magnesium sulfate, and ‘the ‘solvent is removed under reduced pressure.

The resulting residue is chromatographed over silica gel (hexanes and then 10% ethyl
acetate in hexanes is used as the eluant) to provide the desired product as an amber

oil..
EXAMPLE 39 (METHOD 12)
[3=Chlbro-4-‘-(l-hydi'oxy-ethyl)-phenyl]-cai'bamic acid

2-trimethylsilanyl-éthyl ester

(3-Ch1orof4-vinyl-phény1)-carbamic acid Z-ﬁimethylsilanyl-emyl.- ester (2.6 g) is-

‘added to a solution of mercuric acetate (3.48 g) in water (7 mL) and tetrahydrofuran = .

(5.25 mL) and the mixture is stirred for approximately 15 hours. 3N -Aqueous
sodium hydroxide (8.7 mL) and a 0.5 M solution of sodium borohydride in 3N -
aqueous sodium hydroxide (8.7 mL) are then added and Stirring is cbnti__nued for 6 - .

‘hours. The solution is then saturated with sodium chloride and extracted with ethyl

acetate. These organic extracts are then washed with saturated aqueous’ sodium

“chloride and dried over anhydrous sodium sulfate. Following removal of the solvent

under reduced pressure the residue is chromatographed over silica gel.(20% -ethyl
acetate in hexanes is used as the elvant) to provide the desired producf_ as' a white - -

solid.

- EXAMPLE 40 (METHOD 13)
[3-Chloro-4-(2-hydroxy-ethyl)-phenyl]-carbamic acid tert-butyl ester .

To a stirring suspension’ of sodium borohydride (0.45 g) in tetrahydrofuran (13 mL)
at 0 °C is added glacial acetic acid (0.75 mL) and the mixture is stirred at 0°C for 1
hour. The solutidn is then warmed to room temperature and (3-chloro-4-vinyl-
phenyl)-carbamic acid 2-trimethylsilanyl-ethy] ester (1.0 g) is added. The reaction is
stitred at room temperature for approximately 15 hours and then heated to reflux for
approximately 20 hours. The mixture is then cooled and solutions of 5 N aqueous
sodium hydroxide (0.80 mL) and 30% aqueous hydrogen peroxide (0.56 mL) are
added. After stirring for an additional 15 hours the layers are separated, the aqueous
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layer is extracted three times with diethyl ether, and these organic extracts are dried
over anhydrous magnesium sulfate. Following removal of the solvent under reduced
pressure the residue is chromatographed over silica gel (40% ethyl acetate in hexanes

is used as the eluant) to provide the desired product as an amber oil.

EXAMPLE 41 (METHOD 14)
[4-(1-Azido-ethyl)-3-chloro-phenyl]-carbamic acid 2-trimethylsilanyl-ethyl ester

To a solution of [3-chloro-4-(1-hydroxy-ethyl)-phenyl}-carbamic acid 2-trimethyl-
silanyl-ethyl ester (1.25 g) in tetrahydrofuran (20 mL) at 0 °C under an atmosphere of
argon is added triphenyl-phosphine (2.6 g), hydrazoic acid (approximately 2.5 molar
equivalents in dichloromethane, prepared by the method of Fieser and Fieser,
Reagents for Organic Synthesis, Vol. 1, pg. 446; Wiley, New York) and diethyl
azodicarboxylate (1.72 g). After approximately 10 minutes the solvent is removed
under reduced 'pressure and the residue is chromatographed over silica gel (5% ethyl
acetate in hexanes' is used as the eluant) to provide the desired product as a colorless

oil.

EXAMPLE 42 (METHOD 15)
[3-Chloro-4-(3-dimethylamino-prop-1-ynyl)-phenyl]-carbamic acid
' tert-butyl ester

To a deoxygenated solution of (3-chloro-4-iodo-phenyl)-carbamic acid tert-butyl
ester (10.0 g) in triethylamine (120 ml) is added 1-dimethylamino-2-propyne (2.82

'g), bis(triphenyl-phosphine)palladium(II) chloride (0.4 g), and cuprous iodide (0.054

g). The mixture is stirred at room temperature under an atmosphere of argon for
approximate]y 6 hours and is then heated briefly (ca. 10 minutes) to 60°C. The
reaction mixture is then cooled, filtered through diatomaceous earth, and the solvent
is removed by evaporation under reduced pressure. The residue is dissolved in ethyl
acetate, washed three times with water, once with saturated aqueous sodium chloride,
and dried over anhydrous magnesium sulfate. The solvent is removed by evaporation

under reduced pressure, and the residue is chromatographed over silica gel (80%
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ethyl acetate in hexanes is used as the eluant) to give the punﬁed product as an amber-
oil that solidified on standing. ' |

Using the above procedure and appropriate starting materials the following
compounds were prepared: K

.[3-Chloro-4-(3-dimethylamino-prop-1-ynyl)-phenyl]-carbamic acid tert-butyl ester

[3-(4-Methoxy-phenyl)-prop-2-ynyl)-dimethyl-amine
4-(3-Dimethylamino-prop-1 -ynyl)—benzomtnle
Dimethyl-[3- (4—n1tro-pheny1)-prop -2-ynyl]-amine

EXAMPLE 43 (METHOD 16)
[3-Chlor0-4-(3-d1methylammo-acryloyl)—phenyl]-carbamlc acid tert-butyl ester

To an ice cold solution of [3-chloro-4-(3-dimethylamino-prop-1-ynyl)-phenyl}-

carbamic acid tért—butyl ester (4.0 g) in dichloromethane (30 ml) is added in small |
portions 3-chloroperoxybenzoic acid (2.34 g). After the reaction is stirred at 0°C for
20 minutes, the mixture is passed over twenty weight equivalents of basic alumina
(Brockmann Grade I, 150 mesh) and the N-oxidé is eluted using a solution of 5% "
methanol in dichloromethane, All fractions containing the desired amine N-oxide
were combined and evaporated to near dryness under reduced pressure. The residue -
is treated successively .three times with small portions of methanol (ca. 50 ml) -
followed by evaporation to near dryness under reduced pressure, and the volume of
the solution is adjusted to 250 mL by addition of methanol.. The methanolic solution
of the N-oxide is then heated to reflux for approximately 15 hours, then cooled, and
the solvent is evaporated to dryness under reduced pressure. The residue is purified
by chromatography over silica gel (80% ethyl acetate in hexanes is used as the

eluant) to give the desired product as a pale yellow solid.
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_ ' EXAMPLE 44 (METHOD 17)
(3-Chloro-4-isoxazol-5S-yl-phenyl)-carbamic acid tert-butyl ester

A solution of [3-chloro-4-(3-dimethylamino-acryloyl)-phenyl]-carbamic acid tert-
butyl ester (270 mg) in dioxane (3 ml) is treated with hydroxylamine hydrochloride
(122 mg) and the mixture is stirred at room temperature for 10 days. The mixture is
diluted with ethyl acetate, washed successively with water, 5% aqueous sodium -
bicarbonate, saturated aqueous sodium chloride, and then dried over anhydrous
magnesium sulfate. The solvent is removed by evaporation under reduced pressure
and the resulting residue is chromatographed over silica gel (33% ethyl acetate in

hexanes is used as the eluant) to provide the desired product as a colorless solid.

EXAMPLE 45 (METHOD 18)
[3-Chloro-4-(1H-pyrazol-3-yl)-phenyl]-carbamic acid tert-butyl ester

A solution of. [3—chloro-4-‘(3-dimethylamino-acryloyl)-phenyl]-cafbamic acid tert- -
butyl ester (250 mg) in ethanol (1.25 ml) is treated with hydrazine hydrate (0.25 ml) -
and the mixture is stirred at room temperature for 3 hours. The mixture is then -
diluted with 30 mL of diethyl ether, washed three times with water, once with
saturated aqueous sodium chloride, and dried over anhydrous magnesium sulfate.
The solvent is removed by evaporation under reduced pressure and the resulting
residue is chromatographed over silica gel (67% ethyl acetate in hexanes is used as
the eluant) to provide the desired product as an oil.

EXAMPLE 46 (METHOD 19A)
N-(2-Chloro-4-nitrophenyl)-2-thiomorpholino-4-yl-acetamide

To a solution N-(chloroacetyl)-2-chloro-4-nitroaniline (3.80 g) in tetrahydrofuran (50
mL) is added thiomorpholine (10 mL) and the solution allowed to stand for 1 hour.
This reaction mixture is poured into water a pale yellow solid is collected and then

recrystallized from hot 2-propanol to give a pale yellow crystalline solid.
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Using the above procedure and appropriate starting m_aterials the following -

compounds were prepared:

(4-{2-[Bis-(2-hydroxy-ethyl)-amino]-acetylamino }-phenyl)-carbamic acid tert-butyl
ester o o . S
[4-(2-Dimethylamino-acetylamino)-phenyl}-carbamic acid tert-butyl ester
{4-[3-(2-Dimethylamino-ethoxy)-benzoylamino]-phenyl }-carbamic acid te:rt-butyl'

ester

| {4-[3-(2- Morphohn—4—yl ethoxy) benzoylammo] phenyl }-carbamic acid tert-butyl

ester :
N-(2-Chloro-4-nitro-phenyl)- 2—d1methylam1no acetamide
N-(2-Chloro-4-nitro-phenyl)-2-piperidin-1-yl-acetamide
N-(_2.-Ch]o_ro-4—nitro-pheny1)e2-mo_rphol_in-_4—y'l-ac.etamide
N—_(_2—Chloro-4-nitro-phgnyl)-z__-dip'ropyl,amino-_acetamide _
N-(2-Chloro-4-nitro-phenyl)-2-thiomorpholin-4-yl-acetamide
N—(Z—Chloro-4-_nitro-phenyl)-2—diethylamino-acetamide
N-(2-Chloro-4-nitro-phenyl)-2-pyrrolidin-1-yl-acetamide
2-Azepan-1-yl-N-(2-chloro-4-nitro-phenyl)-acetamide =~ . -
N—(Z—Chloro-4-nitro-ph¢ny1)—2—(2-m_ethyl-piperidin-1-yl)-acetamide
N—(2—Chloro-4-nitro-pf1eny1)-2-(3-_methyl-piper_idin-1-yl)-_a_cetamide
N-(2-Chloro-4-nitro-phenyl)-2-(4-methyl-piperidin-1-yl)-acetamide

EXAMPLE 47 (METHOD 19B)
N-(2-Chloro-4-mtrophenyl)-2-(2-dlmethylammoethylsulfanyl)acetannde -

To a solution of N-(chloroacetyl)-2-chloro-4-nitroaniline (3.01 g) in N,N-
dimethylformamide (100 mL) iS added powdered sodium carbonate (6.0 g) and 2-
dimethylaminoethanethiol hydrochloride (6_,.0 g). The mixture is stirred for 1 hour at
25° C,' poﬁr_ed into water and extracted into ethyl acetate. The ethyl acetate solution

is dried over anhydrous potassium carbonate and concentrated under reduced pressure

to give an oil. The oil is crystallized from toluene-hexanes (3:1) to yield a pale

yellow crystalline solid.
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EXAMPLE 48 (METHOD 20)
(4-tert-butoxycarbonylamino-2-chloro-phenyl)-carbamic acid 2-
piperidin-1-yl-ethyl ester

To a suspension of 1,1-carbonyl-di-(1,2,4)-triazole (4.0 g) in dichloromethane (40
mL) is added a solution of (4-amino-3-chloro-phenyl) carbamic acid tert-butyl ester
(5.0 g) in dichloromethane (45 mL) dropwise over 20 minutes. The reaction is
stirred at room temperature for 30 minutes at which point a precipitate forms. To -
this mixture is added piperidineethanol (6.6 mL) and tetra-hydrofuran (20 mL) is
added to maintain homogeneity. After heating at reflux overnight the reaction is
cooled and then poured into water, the organic layer separated and then washed with
saturated aqueous sodium chloride. The solution is dried over anhydrous sodium
sulfate, filtered and concentrated under reduced pressure to a crude oil that is purified

by chromatography over silica gel (5% methanol in dichloromethane is used as the

- eluant) to give the desired product as a white foam.

. EXAMPLE 49
S-Phenyl-[1,2,3]thiadiazole-4-carboxylic acid methyl ester

A solution of ethyl benzoylacetate (1.1 g) in acetonitrile (10 mL) is treated with 4-
methylbenzenesulfonyl azide (1.3 g) and triethylamine (1.6 g). After stirring
overnight at room temperature, the reaction is concentrated under reduced pressure
and the resulting crude product is dissolved in ethyl acetate and washed with 1IN
sodium hydroxide. The organic layer is then dried over anhydrous magnesium
sulfate, filtered and concentrated under reduced pressure to yield a yellow oil. This
oil is taken into dichloromethane and filtered through a pad of hydrous magnesium
silicate, eluting with dichloromethane to give the partially purified diazoketone as a
colorless oil. A sample of the diazoketone from above (1.2 g) is dissolved in toluene
(25 mL) and treated with 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-
2,4-disulfide (2.8 g) and the reaction is heated to reflux. After 3 hours, the reaction is
cooled to room temperature, loaded onto a pad of silica gel and eluted with

dichloromethane. After removing the solvent under reduced pressure, the resulting
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~ oil is purified by chromatography over s111ca gel (30% dlethyl ether in petroleum
~ ether is used as'the eluant) and then recrystallized from hexanes to give the desired

product as pale yellow needles.

Using the above procedure and appropriate starting materials the followmg
compound was prepared:. '

5-Phenyl-[1,2,3]thiadiazole-4-carboxylic acid ethyl ester

_ 5-Methyl-[1,2,3]thiadiazole-4-carboxylic acid methyl ester

'EXAMPLE 50

Ethyl benzoylacetate semicarbazide

Ethyl benzoylacetate (5.0 g) is dissolvcd in methanol (10 mL) and added repidly toa -
hot solution of semicarbazide hydrochloride (29 g) in water (130 mL). To this is’
added pyridine (4.1 g) and after heating to reflux for 5 minutes, the reaction mixture’

- is cooled to -20 °C overnight. The resulting solid semicarbazone is collected by

filtration, washed with water and then diethyl ether to give the desired product as -
white crystals. '

Using the above procedure and appropriate starting materials the following

compound was prepared:

- Ethyl (Z)-3-[(aminocarbonyl)hydrazono]-4,4 4-tr'iﬂuorobu't'anoate'

3-[(Z)- 2—(Am1nocarbonyl)hydrazono] 3-phenylpropan01c acid ethyl
ester - -

3-[(E)- 2-(Am1nocarbonyl)hydrazono] 3- (3—fury1)propan01c acid ethyl

ster -
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EXAMPLE 51
5-Phenyl-[1,2,3]thiadiazole-5-carboxylic acid ethyl ester

A solution of ethyl benzoylacetate semicarbazone (2.5 g) in neat thionyl chloride (5
mL) is stirred at 0 °C for 1 hour. Dichloromethane is then added (25 mL), the excess

. thionyl chloride is destroyed slowly with saturated aqueous sodium bicarbonate. The

precipitate which forms on quenching is removed by filtration and the filtrate is
extracted with dichloromethane. Pooled organic extracts are dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced pressure.
Chromatography over silica gel (50% hexanes in dichloromethane is used as the

eluant) affords the desired product as a colorless oil.

Using the above procedure and appropriate starting materials the following

. compounds were prepared:

4-Methyl-[1,2,3]thiadiazole-5-carboxylic acid methyl ester
4-Phenyl-{1,2,3]thiadiazole-5-carboxylic acid ethyl ester
4-Furan-3-yl-[1,2,3]thiadiazole-5-carboxylic acid ethyl ester.

_ EXAMPLE 52
4-Methyl-[1,2,3]thiadiazele-5-carboxylic acid

4-Methyl-[1,2,3]thiadiazole-5-carboxylic acid methyl ester (1.7 g) is dissolved in
methanol (15 mL) and treated with 1N sodium hydroxide (16 mL). After stirring at
room temperature for 1 hour, the reaction is treated with concentrated hydrochloric

acid (1.5 mL) and concentrated under reduced pressure. The resulting turbid aqueous

~ layer is extracted twice with diethyl ether and the pooled organic layers are dried over

anhydrous magnesium sulfate, filtered and concentrated under reduced pressure to
give the desired compound as a white powder.

Using the above procedure and appropriate starting materials the following
compounds were prepared:
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3-Ethoxycarbonylmethoxy-benzoic acid
5-Furan-3-yl-[1,2,3]thiadiazole-4-carboxylic acid
Thiazole-4-carboxylic acid .

‘4-Methyl-{1,2,3]thiadiazole-5-carboxylic acid - -
'5-Methyl-{1,2,3}thiadiazole-4-carboxylic acid

EXAMPLE 53 (METHOD 25)
. Trifluoro-methanesulfonic acid 4-chloro-5-methoxy-2-nitro-phenyl ester

To a solution of 4-chloro-5-methoxy-2-nitro-phenol (6.5 g) in dichloromeéthane (150 '
mL) at O °C under an atmosphere of argon is added triethylamine (10 g) and then a
solution of trifluoro-methanesulfonic anhydride (13.5 g) in dichloromethane '('30 mL).

The solution is stired at 0. °C for 10 minutes, and is then diliuted with

“dichloromethane and washed successively with saturated aqueous sodium bicarbonate

and saturated aqueous sodium chloride. After drying over anhydrous sodium sulfate
the solvent is removed by evaporation under reduced pressure and the residue is
dissolved in a solution of 20% dichloromethane in hexanes and passed through a |
short column of hydrous magnesium silicate (20% dichloromethane in hexanes is
used as the eluant). Product containing fractions are pooled and the solvents removed

by evaporation under reduced pressure to give the desired product as a yellow oil.

Using the above procedure and appropriate starting materials the following - -

. compounds were prepared:

‘Trifluoro-methanesulfonic acid 4-chloro-5-methoxy-2-nitro-phenyl ester

Trifluoro-methanesulfonic acid 4-chloro-2-nitro-phenyl ester
Trifluoro-methanesulfonic acid 2-chloro-6-nitro-phenyl ester
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EXAMPLE 54 (METHOD 26)

' [4-(3-Dimethylamino-benzoylamino)-phenyl]-carbamic acid t-butyl ester

A solution of [4-(3-amino-benzoylamino)-phenyl]-carbamic acid t-butyl ester (505
mg), sodium cyanoborohydride (250 mg), acetic acid (3 drops) and 40 % aqueous
formaldehyde (4 mL) in 1:2 tetrahydrofuran-methanol (15 mL) is stirred for 15

minutes, and then poured into saturated agueous sodium bicarbonate and extracted

into ethyl acetate. The ethyl acetate solution is dried over anhydrous potassium

carbonate and concentrated under reduced pressure to give a solid which is
recrystallized from acetonitrile to provide a pale pink crystalline solid.

Using the above procedure and appropriate starting materials the following

compounds were prepared:

[4-(3-Dimeihy1amino-benzoylamino)-phenyl]-carbamic acid tert-butyl ester
(3-Bromo-5-trifluoromethyl-phenyl)-dimethyl-amine
N-(3-Chloro-5-dimethylamino-phenyl)-acetamide

EXAMPLE 55 METHOD 27)
N-(4-Aminophenyl)-2-hydroxybenzamide

To a solution of 2-(4-aminophenylcarbamoyl) phenyl acetate (580 mg) in methanol
(10 mL) is added saturated sodium bicarbonate (2 mL) and water (3 mL). The
mixture is heated at 80° C for 30 minutes, then poured into half-saturated aqueous
sodium chloride and extracted with ethyl acetate. The ethyl acetate solution is dried
over anhydrous sodium sulfate and concentrated under reduced pressure to give an oil
which is then triturated with diethyl ether to provide the desired product as a white
solid.
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- EXAMPLE 56 (METHOD 28)
[4-(3-(Hydroxybenzoylamnino)phenyl)carbamic acid t-butyl ester

- To a solution of of 3-(4-aminophenylcarbamoyl) phenyl acetate (4.34 g) in methanol
- (75 mL) is added 0.1 N-aqueous sodium hydroxide (25 mL) and tetrahydrofuran (25

mL). This solution is heated-at 40° C for 30 minutes, then cooled, poured into 1 M

“hydrochloric acid and extracted with ethyl acetate. The ethyl acetate solution is dried

over anhydrous sodium sulfate and concentrated under reduced pressure to glve a

- . white solid, which is further purified by trituration with dlethyl ether.

EXAMPLE 57 (METHOD 29)
N-(4-Aminophenyl)-2-hydroxymethylbenzamide

To a solution of N-(4-aminophenyl)phthalimide (332 mg) in tetrahydrofliran (4 mL)
15 .

is added lithium borohydride (1.0 g) and the mixture is stirred for 1 hour at 25° C.
The mixture is poured into water and extracted into ethyl acetate. The ethyl'é__tcetate
solution is dried over anhydrous sodium sulfate and concentrated under reduced
pressure to give a white foam, which when tnturated with diethyl ether provides the -

desired product as a white powder. -

EXAMPLE 58 (METHOD 30)
~ (3-Chloro-5-dimethylamino-phenyl)-carbamic acid tert-butyl ester

To a solution of (3-amino-5-chloro-phenyl)-carbamic acid tert-butyl ester (0.3'2' g in

-toluene (10 mL) is added aqueous formaldehyde (37%, 1.5 mL) then 10% palladium

on carbon (0.50 g) and the mixture is stirred under an atm'ospheré of hydrogen for
approximately 15 hours. The solution is then filtered through diatomaceous earth and
the filtrate is concentrated under reduced pressure. The residue is chromatographed
over silica gel (50% dichloromethane in hexanes is used as the eluant) to provide the

desired product as a white solid.
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EXAMPLE 59 (METHOD 35)
N-(4-{3-[3,5-Dichloro-4-(2-hydroxy-ethoxy)-phenyl]-thioureido}-

phenyl)-acetamide

To a solution of acetic acid 2-{4-[3-(4-acetylamino-phenyl)-thioureido}-2,6-dichloro-
phenoxy}-ethyl ester (0.16 g) in a 1:1 mixture of tetrahydrofuran and methanol 2.5
mL) is added 1IN aqueous sodium hydroxide (1 mL) and the mixture is stirred for
approximately 2 hours at room temperature. The solution is then poured into 2 M
aqueous hydrochloric acid (3 mL), extracted into ethyl acetate, and the extracts are
dried over anhydrous sodium sulfate. The solvent is removed by evaporation under
reduced pressure and the residue is triturated with diethyl ether to provide the desired
product as a white solid. | |

EXAMPLE 60 (METHOD 36)
{4-[3-(4-Acetylamino-phenyl)-thioureido]-2,6-dichloro-phenoxy}-acetic acid |

'To a solution of {4-[3-(4-acetylamino-phenyl)-thioureido}-2,6-dichloro-phenoxy}-

acetic acid ethyl ester (0.29 g) in a 1:1 mixture of tetrahydrofuran and methanol (4
mL) is added 1N aqueous sodium hydroxide (2 mL) and the mixture is stirred for
approximately 2 hours at room temperature. The solution is then poured into 2 M
aqueous hydrochloric acid (5 mL), extracted into ethyl acetate, and the extracts are
dried over anhydrous sodium sulfate. The solvent is removed by evaporation under
reduced pressure and the residue is triturated with diethyl ether to provide the desired
product as a white solid.

Using the above procedure and appropriate starting materials the following
compounds were prepared:

{4-[3-(4-Acetylamino-phenyl)-thioureido]-2,6-dichloro-phenoxy }-acetic acid |

{2-[3-(4- Acetylamino-phenyl)-thioureido]-4-chloro-5-methoxy-phenoxy }-acetic
acid

{4-[3-(4- Acetylamino-phenyl)-thioureido]-2-chloro-5-methoxy-phenoxy }-acetic

acid
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EXAMPLE 61 (METHOD 37)
- Benzoic acid 2-{4—[3-(4#acetyla‘min‘o-phenyl)-thiouréido]-z,G-dichloro-
' - phenoxy}-ethyl ester '

- “To an ice cooled solution of N-(4-{3-[3,5- dlchloro-4~(2-hydroxy-ethoxy)—phenyl]-

thioureido}-phenyl)-acetamide (0.20 g) in pyridine (2 mL) and tetrahydrofuran (0. 5

- mL) is added benzoyl chloride (0.08 g) and the mixture is stirred at 0 °C for 1.5

hours. The mixture is then diluted with ethyl acetate, washed successively two times
with 2% aqueous hydrochloric acid, once with saturated aqueous sodium chloride,
then dried over anhydrous sodium sulfate. - After réemoval of the solvent under

- reduced pressure the residue is chromatographed over silica gel (5% methanol in

dichloromethane is used as the eluant) and product containing fractions are
combined, evaporated under reduced pressure, and the residue is recrystallized from

acetone-hexanes to provide the desired pro’dhct as a white powder.

EXAMPLE 62 (METHOD 38)

’ Methanesulfomc acld 2-{4-[3-(4-acetylammo-phenyl)-thloureldo]-Z 6-dichloro-

phenoxy}-ethyl ester

To ‘an ice cooled solution of N—(4-{3-[3,5-dichldroQ4-'(2-hydroxy—ethoxy)—phényl]'-

thioureido}-phenyl)-acetamide (0.20 g) in pyridine (2 mL) and tetrahydrofuran (0.5 -

mL) is added methanesulfony] chloride (0.11 g) and the solution is stirred at 0 °C for
45 minutes. The reaction mixture is then diluted with éthyl acetate, washed
successively twice with 2% aqueous hydrochloric acid, once with saturated aqueous
sodium chloride, and then dried over anhydrous magnesmm sulfate. After removing
the solvents by evaporauon under reduced pressure the resulting res1due is

recrystallized from acetone-hexanes to give the desired product as a white powder.
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_ EXAMPLE 63 (METHOD 39)
N-(4-{3-[3,5-Dichloro-4-(2-dimethylamino-ethoxy)-phenyl]-thioureido}-phenyl)-

acetamide

To a solution of methanesulfonic acid 2-{4-[3-(4-acetylamino-phenyl)-thioureido]-
2,6-dichlorophenoxy }-ethyl ester (0.33 g) in tetrahydrofuran (6 mL) is added
aqueous dimethyl-amine (8.8 M, 0.5 mL) and the mixture is stirred at room
temperature for 5 days. The reaction mixture is then diluted with ethyl acetate, then
washed with saturated aqueous sodium chloride and dried over anhydrous magnesium
sulfate. After removal of the solvent under reduced pressure the residue is
chromatographed over silica gel (pure methanol is used as the eluwant). '~ Pooled
product containing fractions are evaporated under reduced pressure and the residue is
recrystallized from acetonitrile to provide the desired product as a white powder. |

Using the above procedure and appropriate starting materials the following
compounds were prepared:

N-(4-{3-[3,5-Dichloro-4-(2-dimethylamino-ethoxy)-phenyl]-thioureido }-phenyl)-

 acetatnide

Benzoic acid 2-{4-[3-(4-acetylamino-phenyl)-thioureido]-2,6-dichloro-phenoxy }-ethyl
ester '

EXAMPLE 64 (METHOD 40)
Furan-2-carboxylic acid (4-{3-[4-(1-amino-ethyl)-3-chloro-phenyl]-thioureido)-
phenyl)-amide

To a solution of tin(II) chloride dihydrate (0.25 g) in methanol (2.5 mL) is added
furan-2-carboxylic  acid  (4-{3-[4-(1-azido-ethyl)-3-chloro-phenyl}-thioureido }-
phenyl)-amide (0.22 g) and the solution is stirred for approximately 15 hours at room
temperature. The solution is then diluted with ethyl acetate, washed successively
with saturated aqueous sodium bicarbonate then saturated aqueous sodium chloride,

then dried over anhydrous sodium sulfate. After removal of the solvent by
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evaporation under reduced:pressure the residue is chromatographed over silica gel

(8% methanol in dichloro-methane containing 1% .tﬁethylm'riine is used as the eluant)

to provide the desired product as a yellow solid.

.. -EXAMPLE 65 (METHOD 41) - - |
[1,2,3]Thiadiazole-4-carboxylic acid (4-isotl_1iocyanato-phenyl)-ainide

To a ice cooled solution of 1,1°-thiocarbonyldiimidazole (7.28 g) in tetfahydr’ofura’n

(50 mL) is-added [1,2,3)-thiadiazole~4-carboxylic acid (4-amino-phenyl) amide (9.0
g) in tetrahydrofuran (100 niL).- After approximately one hour the solvent is
removed by evaporation and the residue is dissolved in ethyl acetate. Diethyl éthér is
added to precipitate the crude product, which is then collected by filtration, disSolved. |
in dichloromethane, and passed through a plug of hydrous magnesium silicate. After
removal of solvents, the residue is .recrystallized frbm ethyl acetate-hexanes to

provide the desired product as a slightly yellow solid.

Using the above procedure and appropriate starting materials the following

compounds were prepared: . -

2-Fluoro-N-(4-isothiocyanato-phenyl)-benzamide -

Furan-2-carboxylic acid (4-isothiocyanato-phenyl)-amide

[1,2,3]Thiadiazole-4—carboxylic acid (4-isothiocyanato-phenyl)-amide
Thiazole-4-carboxylic acid (4-.isothiocyanato-phenyl)-'amide

EXAMPLE 66 (METHOD 42) -
- N,N-Dimethyl-5-trifluoromethyl-benzene-1,3-diamine

To a solution of 3-amino-5-bromo-benzotrifluoride (1.0 g) in degassed (argon)
tetrahydrofuran (2 mL) is, added bié-—(tri-o-tolylphosphino)palladium (0.15 g), a
solution of dimethylamine in tetra-hydrofuran (2M, 4.2 mL), and a solution of
lithinm bis(trimethylsilyl)amide in tetrahydrofuran (1M, 10.4 mL)." The reaction

mixture is heated in a sealed vessel to 100°C for approximately 2.5 hours to complete
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the reaction. The mixture is then cooled to room temperature, quenched by addition
of water, and diluted with ethyl acetate. The product is extracted three times into 5%
aqueous hydroc_hlorié acid, and pooled acidic extracts are then basified with cooling
by addition of 5N aqueous sodium hydroxide. This basic solution is then extracted
_' with ethyl acetate, énd_ these pooled organic extracts are washed with saturated

aqueous sodium chloride, dried over anhydrous magnesium sulfate, and evaporated to

dryness under reduced pressure. The resulting residue is chromatographed over silica

gel (20-30% ethy] acetate in hexanes is used as the eluant) to provide the desired

product as a slightly tinted solid.

Using the above procedure and appropriate starting materials the following -
compounds were prepared:

3-(4-Methyl-piperazin-1-yl)-5-trifluoromethyl-phenylamine
3—Morpholin-4—yl-5;triﬂuoromethyl-phenylamine _
3-Piperidin-1-yl-5-trifluoromethyl-phenylamine
3-Pyrrolidin-1-yl-5-trifluoromethyl-phenylamine
N,N-Dimethyl-5-trifluoromethyl-benzene-1,3-diamine
N—Isobutyl—N-methyl—S-triflubromethyl-benzene- 1,3-diamine
N-Butyl-N-methyl-5-trifluoromethyl-benzene- 1,3-diamine

EXAMFLE 67 (METHOD 43)
(3-Isobutyl-5-trifluoromethyl-phenyl)-carbamic acid tert-butyl ester -

._ To a sealed tube containing tetrahydrofuran (5 mL) that is capped with a rubber
septum and cooled in a dry ice-acetone bath is bubbled isobutylene for about 5
minutes. A solution of 9-borabicyclo[3.3.1]nonane in tetrahydrofuran (0.5 M, 11
mL) is added, the vessel is sealed with a teflon cap, slowly warmed to room
temperature and kept at room temperature for approximately 2.5 hours. The mixture
is then re-cooled in a dry ice-acetone bath, the teflon cap is replaced by a rubber
septum, and argon is bubbled through the mixture with venting to removed the excess
isobutylene. A solution of (3-bromo-5-trifluoromethyl-phenyl)-carbamic acid tert-
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butyl ester (1.7 g) in tetrahydrofﬁran (12 mL)"is ‘added, followed by [1,1’-
bis(diphenylphosphino)-ferrocene]palladium(II) chloride-dichlormethane complex
(0.12 g), and then 3N aqueous sodium hy'droxidé;' The vessel is again sealed with the
teflon cap and is then heated to 65°C for approximately 15 hours. The mixture is -
then cooled to-room temperature, diluted with hexanes, washed with water, saturated -

- aqueous sodium chloride, dried over anhydrous magnesifﬁm sulfate, and evaporated.--

under reduced pressure. The resulting oil is chromatographed over silica gel (5% -
ethyl acetate in hexanes is used as the eluaﬂt) to provide the desired product as a

white powder.

- compounds were prepared:

[3-(2-Methyl-butyl)-5-trifluoromethyl-phenyl]-carbamic acid tert-bﬁtyl ester
(3-Isobutyl-5-trifluoromethyl-phenyl)-carbamic acid tert-butyl ester '

EXAMPLE 68 (METHOD 44)
2-(3,5-Dichloro-phenylsulfanyl)-ethylamine

To a solution of (3,5-dichlorophenylthio)acetonitrile (I.Zg)' in 3.0 mL of ethylene
glycdl-dimethyl ether is added 0.61 mL of 10M borane dimethyl sulfide complex and
the mixture heated at reflux for 0.5 hours. The reaction iS cooled in an ice bath and
2.0 mL of water and 2.0 mL of concentrated hydrochloric acid is added. This mixture
is heated at reflux for 0.5 hr. The clear solution is then cooled and basified with SN
sodium hydroxide and extracted with ether. The ether extract is dried over potassium

carbonate, filtered and concentrated to give 1.0g of a colorless oil.

Using the above procedure and appropriate starting materials the following

compounds were prepared:

2-(3-Bromo-phenylsulfanyl)-ethylamine
2-(4-Bromo-phenoxy)-ethylamine



10

WO-00/34268 . PCT/US99/28838

-81-

2-(4-Iodo-phenoxy)-ethylamine
2-(3,4-Dichloro-phenoxy)-ethylamine
2-(3-Chloro-phenylsulfanyl)-ethylamine
2-(3,4-Dichloro-phenylsulfanyl)-ethylamine
3-(4-Bromo-phenyl)-propylamine
2-(2-Flh0ro-phenoxy)—ethylamine
2-(2-Chloro-phenoxy)-ethylamine
2-(3-Bromo-phenoxy)-ethylamine
2-(3-Fluoro-phenoxy)-ethylamine
2—(3—Iodo-_phenoxy)-ethy_lamine
2-(3,5-Dichloro-phenylsulfanyl)-ethylamine
2-Phenylsulfanyl-ethylamine
1-(2-Chloro-phenyl)-ethylamine

EXAMPLE 69 (METHOD 45)
N-(1-Naphthalen-2-yl-ethyl)-formamide

A mixture of 2-acetylnaphthylene (3.0 g), ammonium formate (11.0 g), formic acid
(3.3 mL), and formamide (3.5 mL) is heated at 190°C for 3 hours. The mixture is
cooled, poured into water and extracted with ether. The ether extract is dried with
anhydrous potassium carbonate, filtered and concentrated to give a yellow oil, which
is crystallized from toluene-hexanes to give a white solid, 1.97 g.

Using the above procedure and appropriate starﬁng materials the following
compounds were prepared:

N-[1-(4-Fluoro-phenyl)-2-methyl-propyl}-formamide
N-(1-Naphthalen-2-yl-ethyl)-formamide
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EXAMPLE 70 (METHOD 46)
1-(2-Naphthyl)ethylamine

A mixture of N-(1-naphthalen-2-yl-ethyl)-formamide (1.12 g), ethanol (10 mL) and 5
" N sodium hydroxide (10 mL) is heated at reflux for 1 hour. The solution is cooled, '

poured into water and extracted with ether. The ether solﬁtion is dried with
anhydrous potassium carbonate, filtered and concentrated to give the product (0.95 g)

as a pale yellow oil.

Using the above procedure and appropriate starting materiails the following

compounds were prepared:

1-(3-Trifluoromethyl-phenyl)-ethylamine
1—(4-Fluoro—pheny1)-2-methy1-propylaﬁ1ine
[3-(1-Amino-ethyl)-phenyl]-dimethyl-amine .~
3-(1-Amino-ethyl)-benzonitrile '

" EXAMPLE 71 (METHOD 47)
1-(3-Trifluoromethyl-phenyl)-ethanone O-methyl-oxime

Methoxylamine hydrochloride (2.33 g) is added to a solution of 3’-(trifluoromethyl)-

acetophenone (1.5 g) in ethanol (20 mL) and pyridine (2 mL). The solution is heated
at reflux for 45 minutes. The reaction mixture is then cooled, concentrated under
reduced pressure and partitioned between water and ethyl acetate. The aqueous layer
is extracted with ethyl acetate. The combined organic layers are washed with
saturated aqueous sodium chloride, dried over anhydrous magnésium-;sulfaté and

concentrated under reduced pressure to give the desired product as a colorless oil
(1.61 g). - | |

Using the above procedure and appropriate starting materials the following

compounds were prepared:



WO 00/34268 ' . : PCT/US99/28838

-83-

3,5-Bis-trifluoromethyl-benzaldehyde oxime .
1-(4-Fluoro-phenyl)-propan- 1-one O-methyl-oxime
1-(2-Chloro-phenyl)-ethanone O-methyl-oxime
1-(3-Bromo-phenyl)-ethanone O-methyl-oxime
1-(3-Chloro-phenyl)-ethanone O-methyl-oxime
1-p-Tolyl-ethanone O-methyl-oxime
1-(4-Fluoro-phenyl)-pentan-1-one O-methyl-oxime
1-(4-Fluoro-phenyl)-2-phenyl-ethanone O-methyl-oxime
1-0-Tolyl-ethanone O-methyl-oxime

1-m-Tolyl-ethanone O-methyl-oxime
1-(2-Fluoro-phenyl)-ethanone O-methyl-oxime
3-(1-Methoxyimino-ethyl)-benzonitrile
4-(1-Methoxyimino-ethyl)-benzonitrile
1-(4-Methoxy-phenyl)-ethanone O-methyl-oxime
1-(2-Methoxy-phenyl)-ethanone O-methyl-oxime
1-(4-Dimethylamino-phenyl)-ethanone O-methyl-oxime
1-(2-Trifluoromethyl-phenyl)-ethanone O-methyl-oxime
1-(3-Methoxy-phenyl)-ethanone O-methyl-oxime
1-(3-Trifluoromethyl-phenyl)-ethanone O-methyl-oxime
1-(4-Trifluoromethyl-phenyl)-ethanone O-methyl-oxime
1-Furan-2-yl-ethanone O-methyl-oxime
1-Pyridin-4-yl-ethanone O-methyl-oxime
1-(1-Methyl-1H-pyrrol-2-yl)-ethanone O-methyl-oxime
1-Thiophen-3-yl-ethanone O-methyl-oxime
(4-Fluoro-phenyl)-phenyl-methanone O-methyl-oxime
1-(4-methoxyphenyl)ethanone O-methyloxinie
1-(3-Chloro-4-methoxy-phenyl)-ethanone O-methyl-oxime
4-(1-Methoxyimino-ethyl)-benzenesulfonamide
4-(1-Methoxyimino-ethyl)-N,N-dimethyl-benzenesulfonamide
1-{4-(Piperidine-1-sulfonyl)-phenyl}-ethanone O-methyl-oxime
4-(1-Methoxyimino-ethyl)-N,N-dipropyl-benzenesulfonamide
2-Fluoro-N-[4-(1-methoxyimino-ethyl)-phenyl]-benzamide
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1-(3,5-Bis-trifluoromethyl-phenyl)-ethanone O-methyl-oxime
1-[4-(lH-Imidazol-l-yl)phenyl]-l-ethanone, O-methyloxime
1-[4-(Trifluoromethyl)phenyl]-1-ethanone, O‘-methyloﬁine ,
1-[1,1'-Biphenyl]-4-yl-1-ethanone, O—methyloxime '

- 1-(4-Methylpheny1)-1-ethanone, O-methyloxime
1-[4-fluoro-3- (tnﬂuoromethyl)phenyl]ethanone O-methy10x1me
| 1-[3,5-bis(trifluoromethyl)phenyl}ethanone O-benzyloxime
1-[4-chloro-3-(trifluoromethyl)phenyl]ethanone O-methyloxime
l-[3-ﬂuoro-5-(triﬂuoromethyl)phenyl] ethanone O-methyloxime
l-[2—ﬂuoro-4—(triﬂuorométhyl)phenyl]ethanone‘ O-methyloxime

1- [2-ﬂuoro-5 -(trifluoromethyl)phenyl]ethanone O-methylox1me'
1-(2, 4-d1chloropheny1)ethanone O-methyloxime
1-(2,4-dimethylphenyl)ethanone O-methyloxime
'1-[2,4»bis(triﬂuoromethyl)phcnyl] ethanone O-methyloxime
1-(3-bromophenyl)ethanone O-methyloxime -
1-(3-methylphenyl)ethanone O-methyloxime -
1-[4-(4-morpholinyl)phenyl]ethanone O-methyloxime
1-(2-chloro-4-fluorophenyl)ethanone O-methyloxime
1-(4-bromo-2-fluorophenyl)ethanone O-methyloxime
1-(3.4-difluorophenyl)ethanone O-methyloxime
1-[3-(trifluoromethyl)phenyljethanone O-methyloxime -
l-[2-(t11ﬂuoromethyl)phenyl]ethanpne O-methyloxime :
1-(2,4-diﬂuorophenyl)éthanone O-methyloxime
1-[3-fluoro-4-(trifluoromethyl)phenyljethanone O-methyloxime
1-(3,4-dichlorophenyl)ethanone O-methyloxime '
1-{4-fluoro-2-(trifluoromethyl)phenyljethanone O-methyloxime
1-(3-chloro-4-fluorophenyl)ethanone O—methyloxime '
1-(4-chloro-3-fluorophenyl)ethanone O-methyloxime
1-(2,5-difluorophenyl)ethanone O-methyloxime
1-(2-bromo-4-fluorophenyl)ethanone O-methyloxime
1-(3,4-dibromophényl)ethanone O-methyloxime
1-(2-brom0phenyi)ethanone O-methyloxime
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'EXAMPLE 72 (METHOD 48)
1-(2-Trifluoromethyl-phenyl)-ethylamine

Sodium borohydride (1.17 g) is added slowly to a flask containing zirconium
tetrachloride (1.8 g) in tetrahydrofuran (27 mL). A solution of 1-(2-trifluoromethyl-
phenyl)-ethanone O-methyl-oxime (1.34 g) in tetrahydrofuran (7.7 mL) is added and
the resulting solution is stirred at 25 °C for 12 hours. The reaction mixture is then
cooled to 0 °C and water (16 mL) is slowly added. Excess ammonium hydroxide is
added and the solution is extracted twice with ethyl acetate. The organic portion is
washed twice with 1N hydrochloric acid. The aqueous (acid) layer is basified with
sodium hydroxide and extracted twice with ethyl acetate. The organic layer is then -
washed with saturated aqueous sodium chloride and dried over anhydrous magnesium
sulfate. The solvent is removed under reduced pressure to provide the desired
product as a yellow oil (0.20 g).

Using the above procedure and appropriate starting materials the following
compounds were prepared:

1-(3-Methoxy-phenyl)-ethylamine
1-(4-Fluoro-phenyl)-propylamine
1-Naphthalen-2-yl-ethylamine
4-(1-Amino-ethyl)-benzonitrile
1-(4-Trifluoromethyl-phenyl)-ethylamine
1-(4-Methoxy-phenyl)-ethylamine
1-Prop-2-ynyl-pyrrolidine
1-(2-Methoxy-phenyl)-ethylamine
1-m-Tolyl-ethylamine
1-(2-Bromo-phenyl)-ethylamine
1-0-Tolyl-ethylamine
C-(4-Fluoro-phenyl)-C-phenyl-methylamine
1-(4-Fluoro-phenyl)-pentylamine
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1-(4-Fluoro-phenyl)-2-phenyl-ethylamine
1-(2-Trifluoromethyl-phenyl)-ethylamine
1-(3-Bromo-phenyl)-ethylamine
1-(3-Chloro-phenyl)-ethylamine
[4-(1-Amino-ethyl)-phenyl]-dimethyl-amine

- 1-(1-Methyl- 1H-pyrrol-2-yl)-ethylamine
1-[3,5-bis(trifluoromethyl)phenyl]propylamine

1-[3,5- bls(mﬂuoromethyl)pheny]] 1-butanamine or 1-[3,5- bls(tnﬂuoromcthyl)-
‘phenyl]butylamine '

1-[3,5-bis(trifluoromethyl)phenyl]- l-pentanamme
1-(4-methylphenyl)ethanamine
1-[3-(trifluoromethylphenyljethylamine
1-[4-(trifluoromethyl)phenyl]ethylamine
1-(3-methylphenyl)ethanamine

1-(3,4-dichlorophenyl)ethanamine
l'-(2-Bromo-pheny1)—ethjrlamine
1-(2-Trifluoromethyl-phenyl)-ethylamine
1-(3-Bromo-phenyl)-ethylamine
1-(3-Chloro-4-methoxy-phenyl)-ethylamine
4-(1-Amino-ethyl)-N,N-dimethyl-benzenesulfonamide
1-[4-(Piperidine-1-sulfonyl)-phenyl]-ethylamine
1-Quinolin-6-yl-ethylamine |
1-(3,5-Bis-trifluoromethyl-phenyl)-ethylamine
4-[(1S)-1-aminoethyl]benzonitrile : o :
(S)-alpha-Methyl-3,5-bis(trifluoromethyl)- benzenemethanamme(S) alpha-Methyl-
3,5-bis(trifluoromethyl)-benzenemethanamine
1-Biphenyl-4-yl-ethylamine
1-(4-Fluoro-phenyl)-ethylamine
1-[4-fluoro-3-(trifluoromethyl)phenyl]ethanamine
1-{4-chloro-3-(trifluoromethyl)phenyljethanamine
N-{4-[(1R)-1-aminoethyl]phenyl }-1,2,3-thiadiazole-4-carboxamide
N-{4-[(1S)-1-aminoethyl]phenyl }-1,2,3-thiadiazole-4-carboxamide
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‘1-[3-fluoro-5-(trifluoromethyl)phenyl}ethylamine
1-[2-fluoro-4-(trifluoromethyl)phenyl]ethylamine
1-[2-fluoro-5-(trifluoromethyl)phenyljethylamine
1-(2,4-dichlorophenyl)ethylamine
1-(2,4-dimethylphenyl)ethylamine ,
1-[2,4-bis(triflucromethyl)phenyl]ethylamine
1-(2-chloro-4-fluorophenyl)ethylamine
1-(3,4—diﬂuorophenyl)et_hylamine
1-(4-bromo-2-fluorophenyl)ethylamine
1-(3-fluorophenyl)ethylamine
1-(2,4-difluorophenyl)ethylamine
1-[3-fluoro-4-(trifluoromethyl)phenyl]ethylamine
1-[4-fluoro-2-(triflnoromethyl)phenyl]ethylamine
1-(3-chloro-4-fluorophenyl)ethylamine
1-(4-chloro-3-fluorophenyl)ethylamine
1-(3,4-dibromophenyl)ethylamine :
1-(2-bromo-4-fluorophenyl)ethanamine 1-(2-bromo-4-fluorophenyl)ethylamine

EXAMPLE 73 (METHOD 49)
(2-Fluoro-5-trifluoromethyl-phenoxy)-acetonitrile

A solution of 2-fluoro-5-trifluoromethylphenol (25 g) in reagent grade acetorie (0.55
L) is treated with solid potassium carbonate (7.7 g) followed by the rapid addition of
neat bromoacetonitrile (10 mL). The heterogenous mixture is stirred vigorously for
approximately 20 hours whereupon it is poured into water and extracted into diethyl
ethef. The combined ether extracts are washed with saturated sodium chloride and
dried over anhydrous potassium carbonate. Filtration and -concen-tration under
reduced pressure gives a pale orange solid which is then chromatographed on.silica

gel, eluting with dichloromethane, to give the desired product as white solid (28.3 g).

Using the above procedure and appropriate starting materials the following
compounds were prepared:
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(3-Bromo-phenylsulfanyl)-acetonitrile
~ (3-Chloro-phenylsulfanyl)-acetonitrile -
(4-Iodo-phenoxy)-acetonitrile '

(3-Trifluoromethyl-phenylsulfanyl)-acetonitrile

(3,5-Dichloro-phenylsulfanyl)-acetonitrile
(3,4—1?ichloro—_ph_enylsulfanyl)-acetonitrile
(3,4-Dichloro-phenoxy)-acetonitrile -
(2-Fluoro-phenoxy)-acetonitrile
(3-Fluoro-phenoxy)-acetonitrile
(2-Chloro-phenoxy)-acetonitrile
(SQBromo—phenoxy)—acetonitrile

(2-Fluoro-5-trifluoromethy}-phenoxy)-acetonitrile -

' (3-Iodo-phenoxy)- acetonltnle
(4-Bromo-phenoxy)-acetonitrile

EXAMPLE 74 (METHOD 50)
3-Fluoro-5-trifluoromethylphenethylamine tosylate

PCT/US99/28838

A solution of 2.5 g of 3-fluoro-5-trifluoromethylphenylacetonitrile and 2.34 g (12.3

mmol) of p-toluenesulfonic acid in-75 ml of ethylene glycol monomethyl ether is

hydrogenated for 3 hours at room temperature at 40 psi, using 200 mg 10%

‘palladium on carbon catalyst. The.catalyst is filtered off and the solvent evapor'ated to

“half the volume. Upon' standing, the p-toluenesulfonic acid salt of the desired 3-

fluoro-5-trifluoromethylphenethylamine crystalhzes The white crystals, 4.26g 91%)

are collected by filtration.

Using the above procedure and appropriate starting materials the following

compounds were prepared:

2-(3,5-Difluoro-phenyl)-ethylamine
2-(4-Trifluoromethyl-phenyl)-ethylamine -
2-(3,4-Difluoro-phenyl)-ethylamine
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2-(2-Fluoro-phenyl)-ethylamine o
2-(3-Fluoro-5-trifluoromethyl-phenyl)-ethylamine
2-(2-Fluoro-3-trifluoromethyl-phenyl)-ethylamine
2-(2,4-Bis-trifluoromethyl-phenyl)-ethylamine
2-(4-Fluoro-3-triﬂuoromethyl—phenyl)-eﬂlylamine _

_ EXAMPLE 75 (METHOD 51)
(4-Aminomethyl-2-trifluoromethyl-phenyl)-dimethyl-amine

A solution of 4-dimethylamino-3-trifluoromethylbenzonitrile (0.35 g) in
tetrahydrofuran'(z mL) is slowly added to a suspension of lithium aluminum hydride
(0.1 g) in tetrahydrofuran (2 mL) at 0 °C and stirred under an atmosphere of argon
for 2 hours. While at 0 °C water (0.1 mL) is slowly added followed by 5% sodium
hydroxide (0.1 mL) and water (0.3 mL). The _resulting gray solid is filtered and

" washed with tetrahydrofuran. The filtrates are collected and concentrated under

reduced pressure and the résulting oil is éhromatographed over silica gel (15%
methanol in methylene chloride is used as the eluant) to provide the desired product -
as a pale orange oil (0.164 g).

Using the above procedure and appropriate starting materials the following
compounds were prepared:

4-Piperidin-1 -yl-3—triﬂuoromethyl-benzylaminé
(4-Aminomethyl-2-tr_iﬂuofomethyl-phenyl)-dimethyl-amine
4—(4-Methyl-piperazin-l;yl)-3—tﬁﬂuofometlxyl-benzylamine _
(3-Aminomethyl-5-trifluoromethyl-phenyl)-dimethyl-amine
[3-(2-Amino-ethyl)-S-trifluoromethyl-phenyl}-dimethyl-amine
[4-(2-Amino-ethyl)-2-methyl-phenyl]-dimethyl-amine
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EXAMPLE 76 (METHOD 52)
3-Dimethylannino-S-triﬂuororﬁéthy]-benzﬁldehyde

Diisobutylaluminum hydride (10 mL of a 1M solution in methylene chloride) is
added dropwise to a solution of '3-dimethylamino-5-'triﬂﬁor6métliylbenzdnitr'ile (1.06
g) in methylene chloride (25 mL) at 0 °C and the mixture stirred for 2 hours. While
still at 0. °C a saturated aqueous" solution of sodium potassium tartrate (8 mL) is -
slowly added and the solution is stirred for 1.5 hours. ‘The reaction mixture is then
extracted with ethyl acetate, dried over anhydrous magnesium sulfate -and
concentrated under reduced pressure to provide the desired product as a yellow solid
097 g). | B | |

Using the above procedure and appropriate starting materials the following

compounds were prepared:

* 3-Dimethylamino-5-trifluoromethyl-benzaldehyde

4-Dimethylamino-3-methyl-benzaldehyde

EXAMPLE 77 (METHOD 53)
Dimethyl-[3-(2-nitro-vinyl)-5-triflucromethyl-phenyl}-amine

Nitromethane (0.473 g) is added to a solution of 3-dimethylamino-5-trifluoromethyl-
benzaldehyde (0.885 g) and ammonium acetate (0.339 g) in acgtic acid (3.4 mL) and
the solution is heated at 110 °C for 6 h(.)u'rs."' The reaction mixture is cooled to 0.°C
and a solid forms which is filtered and w_ashéd with 1:1'water-zicétic acid.. This solid
is recrystallized from ethanol to provide the desired product as a red solid (0.39 g).

Using the above procedure and appropriate stafting materials the foliowing

compounds were prepared:

Dimethyl-[_3—(2—nitro-vinyl)-5-triﬂuoromethyl-phenyl]—amine
Dimethyl-[2-methyl-4-(2-nitro-vinyl)-phenyl]-amine
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EXAMPLE 78 (METHOD 54)
'3-(4-Bromo-phenyl)-propionitrile

Diethylazodicarboxylate (5.2 g) is added dropwise to a solution of 4-bromo-
phenethylalcohoI (2.01 g), and triphenylphosphine (7.9 g) in diethyl ether (16 mL) at
0°C. The reaction mixture is stirred for 10 minutes and a solution of acetone

cyanohydrin (2.6 g) in diethyl ether (10 mL) is added. The clear orange solution is

“stirred for 5 minutes at 0 °C and then at 25 °C for 12 hours. The reaction mixture is

then filtered, and washed with diethyl ether. The filtrate is concentrated under
reduced pressure and chromatographed over silica gel (10% ethyl acetate-hexanes is
used as the eluant) to provide the desired product as a pale yellow oil (2.04 g).

EXAMPLE 79 (METHOD 55)

3-Di_methylamino-Z_-isocya_no-acryli_c acid ethyl ester

To a solution of ethyl isocyanoacetate (5.0 g) in ethanol (100 mL) is added N,N-
dimethyl-formamide dimethyl acetal (6.5 g) dropwise with stirring over 10 minutes.
The reaction is stirred for 24 hours and the ethanol is evaporated. The resulting oil is
passed through magnesium silicate using 50% ethyl acetate-hexanes as the eluant.

The solvents are removed and the resulting oil is crystallized from ethyl acetate-

~ hexanes to yield light yellow needles, 3.0 g.

EXAMPLE 80 (METHOD 56)
4-Carboethoxythiazole

A solution of 3-dimethylamino-2-isocyano-acrylic acid ethyl ester (1.0 g) and
triethylamine (3.0 g) in tetrahydrofuran (30 mL) is treated with gaseous hydrogen
sulfide until all starting material is consumed. The mixture is concentrated to an oil
and purified by column chromatography using silica and 25% ethyl acetate-hexanes
as the eluant. The purified material (0.61 g) is isolated as an oil.
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EXAMPLE 81 (METHOD 34)

N-{4-[3-(5_-cmoro-2,'4-dimetho'xy:p'henyl)-ureido]-phehyl}'-

2-fluoro-benzamide

A suspension of N-(4-amino-phenyl)-2-fluoro-benzamide (0.43 g)'in acetonitrile (4

mL) is treated with 5-chloro-2,4-dimethoxyphenylisocyanate (0.40 g); The mixture

. becomes a solution and is allowed to stand for 12 hours. A white solid forms and is
~ collected by filtration (0.79 g).-[M+H] 444. | o

- Using the above procedure and appropriate starting materials the followmg

EX

NO.

81
82

83

84 -

85

86

87
88

89

90

M+H

445

441
435

- 443

453

409

436
458

476

423

. compounds were prepared:

COMPOUND NAME

N-{4-[3;(5-Chlor6-2,4;dimethox'y-.phenyl)—ure_ido]-phe_nyl}-2—ﬂuoro—benzami'de
N-{4-[3-(5-Ch16fo-2 4-diméthoxy-phenyl)-ureido]—phenyl} 2-methyl-benzamide
1,2 3]Th1ad1azole-4-carboxyhc acxd {4 [3- (5-chloro—2 4—d1methoxy-phenyl)-
ureido]-phenyl}-amide

[1,2,3]Th1adxazole—4~carboxyhc acxd {4—[3 (4-chloro-3-tnﬂuoromethyl-phenyl)-
ureido]-phenyl} amide I
N-{4-[3-(4-Chloro-3-trifluoromethyl-phenyl)-ureido}-phenyl }-2-fluoro-
benzamide .

{1,2 3]Thlad1azole-4-carboxyhc acxd {4-[3-(3,5- dlchloro-phenyl)-ureldo]-
phenyl}-amide

N-{4-[3-(3, S-Bls-mﬂuoromethyl-phenyl) -ureido)-phenyl}-2-fluoro-benzamide
Furan-Z-carboxyhc acid {4-[3 (3,5- bls-mﬂuoromethyl-phenyl)-ureldo]—phenyl}-
amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3,5-bis-trifluoromethyl-phenyl)-
ureido]-phenyl}-amide _ . .
[1,2,3]Thiadiazole—4—ca:boxylic acid {4-[3-(3,4-dichloro-benzyl)_—ureidq]-
phenyl}-amide |
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EXAMPLE 91 (METHOD 31)
N-(5-{[({(IS)-1-[3 S-bis(trifluoromethyl)phenyl]ethyl }Jamino)carbothioyl]-
amino}-2-pyridinyl)-1,3-thiazole-4-carboxamide

A mixture of N—(5-isothiocyanato—2-pyridinyl)—1,3-thiazole-4—carboxamide 0.36 g)
and (S)-alpha-methyl-3,5-bis(trifluoromethyl)-benzenemethanamine (0.36 g)is
heated with acetonitrile (10 mL) until all solids are dissolved. The solution is allowed
to stand for 12 hours. A white solid forms and is collected by filtration (0.40 g).
[M+H] 520.

Using the above procédure and appropriate starting materials the following

compounds were prepared:

EX. MiH - COMPOUND NAME
lg(z) 506 [3-Ch10r9-5-(3-{4—[([1,2,3]t.hiadiaz_ole-4-carbonyl)-amino]-phenyl}-_ :
' o | thioureido)-pheﬁyl]-carbamic acid tert-butyl ester
93 _ 409 1-(5-Chloro-2 4-dimethoxy—phenyl)-3-(4-morpholin-4-yl-phenyl)-thiourea
94 370 1-(5-Chloro-2 4-d1methoxy—phenyl)-3-(4-methylsulfanyl-phenyl)-th1ourea
' 95 338 - 1-(5-Chiloro-2 4-d1methoxy-phenyl) -3-p-tolyl-thiourea
96 414 _{4-[3-(5-Chloro-2,4-dnnethoxy-phenyl)-thloureldo]-phenylsulfanyl}-acetic
acid
97 384 1-(5-Chloro-2,4-dimethoxy-phenyl)-3-[4-(2-hydroxy-ethoxy)-phenyl]-
. thiourea ' |
98 340 1-(5-Chloro-2,4-dimethoxy-phenyl)-3-(4-hydroxy-phenyl)-thiourea
99 395 N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]—phenyl}-N-methyl-
acetamide
100 381 - N-{3-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-acetamide
101 411 {4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-phenyl }-carbamic acid
~ ethyl ester _
102 319 1-(2,4-Dimethoxy-phenyl)-3-(4-methoxy-phenyl)-thiourea
103 346 N-{4-[3-(2,4-Dimethoxy-phenyl)-thioureido]-phenyl }-acetamide
104 316 N-{4-[3-(4-Methoxy-phenyl)—t.hioureido]-phenyl}-acetamide

105 316 N-{ 4-[3-(2-Methoxy-phenyl)-diiourei'do]-phenyl}-acetamide
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106
1107
108
109
110
111
112
113
114

115
116 |
117

118
1o
120
121
122
123

124
125
126
127

128

129

351

- 351

371
385
381
389
389
422
457

501

461

461

461
473
473

473

443

417

331
339
337
439

351

385
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N-{4-[3-(3-Chloro:4-methoxy-phenyl)-thioureido]-pheny! }-acetamide

- N-{4-[3-(5-Chloro-2-methoxy-phenyl)-thioureido}-phenyl} -acetamide

N-{4-[3-(3,5-Dichloro-4-hydroxy-phenyl)-thioureido]-pheny!}-acétamide
N—{4-[3-(3,5-Dichloro-4-methoxy4phenyl)-ihioureido]-phenyl}-acétamide
N-{4.-[3-(4_-Cl_110ro-2,5-dimethoxy.-phenyl_)-thioureido]-phenyl}-aéetamide
N—{4-[3-(2~(_3_hloro-5_-‘triﬂ__uoromethyl-ph_enyl)-thioureido]-phenyl}-acetamide
N—{4—[_3-(4-Chloro-3-trif_luoromethyl-phenyl)-thioureido]-phenyl}-acetamide
Benzoic acid 4-[3-(4-acetylamino-phenyl),'-thioureido]—3-hydroxy’-phenylester
N-{4-[3-(5-Chloro-2,4—dimethoxy-phenyl)-thioureido]-phenyl}-2-inethyl—
benzamide

Acetic acid 2-{4-[3-(5- chloro-2,4-d1methoxy-phenyl)-thmure1do]-phenyl-
carbamoyl}-phenyl ester

N-{4-[3-(5-Chloro-2,4- dnnethoxy-phenyl)-tlnoureldo]-phenyl)-4—ﬂuoro-
benzamide

N-{4-[3-(5-Chloro-2 4-d1methoxy-phenyl) th1oure1do]-phenyl}-3 fluoro-
benzamide

N—{4—[3 (5-Chloro-2, 4~dunethoxy-phenyl)—thloureldo]-phenyl}—2—ﬂuoro-
benzamide

N-{4-[3- (5-Chloro-2 4- dlmethoxy-phenyl)-thnourexdo]-phenyl} -2-methoxy-

‘benzamide

N-{4-[3-(5-Chloro-2 4-d1methoxy-phenyl)-th1oure1do]—phenyl)-3—methoxy-

_ benzamnde

N-{4-[3-(5-Chloro-2 4-d1methoxy—pheny1) mloumldo]-phenyl}-4-methoxy-
benzamide - .
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido)-phenyl }-benzamide
N-{4-[3-(5-Chloro-2 4-d1methoxy-phenyl)-mlourexdo]-phenyl} '
methanesulfonamlde , .

N-{4-[3- (3-Nltro-phenyl)-ﬂnioureido]—phenyl}-acetamide
1-(3-Chloro-4-methoxy-phenyl)-3-(3-nitro-phenyl)-thiourea
N-{4-[3-(5-Chloro-2-hydroxy—phenyl)—thioureido]-phenyl}-acetam'ide '
{4-[3-(5-Chloro-2,4- dunethoxy-phenyl)—th:ourexdo]-phenyl}-carbamnc acid
tert-butyl ester - '
N-{4-[3-(3-Chloro-4-hydroxy-5-methyl-phenyl)-thioureido}-phenyl }-
acetamide :
N—_{4-[3-(3,5-DiChloro-4-hydroxy-2—methyl-phcnyl)-thioureido]—phenyl}-
acétamide '
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N-{4-[3-(2,4-Dihydroxy-phenyl)-thioureido}-phenyl}-acetamide
N-{4-[3-(2,4-Dimethoxy-5-trifluoromethyl-phenyl)-thioureido]-phenyl}-
acetamide

N-{4-[3- (2-Hydroxy-4-methoxy-phenyl)-tlnoureldo]-phenyl}-acetamnde
N-{4-{3-(3,5-Dichloro-4-methoxy-phenyl)-thioureido}-phenyl }-4-fluoro-
benzamide . )
3-Acetylamino-N-{4-[3-(5-chloro-2.4-dimethoxy-phenyl)-thioureido]-
phenyl}-benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thicureido}-phenyl }-3-nitro-
benzamide

N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)- thmure1do]—phenyl}-3-
dimethylamino-benzamide

N-{4-[3-(5-Chloro-2, 4-d1methoxy-phenyl)-th:oureldo]-phenyl} 3-methane-
sulfony-amino-benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-pheny! }-2-trifluoro-
methyl-benzamide
N-{4-{3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-phenyl }-2-hydroxy-
benzamide
N-{4-{3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-phenyl }-2,6-difluoro-
benzamide '

2-Chloro-N-{4-[3-(5-chloro-2,4- dlmethoxy-phenyl)-mloureldo]-phenyl}-
benzamide
2-Bromo-N-{4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-phenyl } -
benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-2-nitro-
benzamide ,

Pyrazine-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-phenyl }-amide

5-Methyl-thiophene-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-
phenyl)-thioureido]-phenyl }-amide

Quinoline-8-carboxylic acid {4-[3-(5-chloro—2,4-dimethoxy—phenyl)—
thioureido]-phenyl}-amide _
1-Methyl-1H-pyrrole-2-carboxylic acid {4-{3-(5-chloro-2,4-dimethoxy-
phenyl)-thioureido}-phenyl }-amide
1-(5-Chloro-2,4-dimethoxy-phenyl)-3-(2-nitro-phenyl)-thiourea
1-(5-Chloro-2,4-dimethoxy-phenyl)-3-(4-nitro-phenyl)-thiourea
N-{4-[3-(5-Bromo-2.4-dimethoxy-phenyl)-thioureido}-phenyl }-acetamide
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N-{4-[3-(3,4,5-Trimethoxy-phenyl)-thioureido]-phenyl }-acetamide

" N-{4-[3-(3,5- D1chloro-2-methoxy-4-methyl-phenyl)- thioureido}-phenyl}-

acetamide
Benzo[b]th10phene—2—carboxyhc acid {4-[3 (5-chloro-2,4-dimethoxy-

. phenyl)-thioureido}-phenyl}-amide

Benzofuran-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-

, thiohreido]-phenyl}_-amide.

N-{4-[3-(5-Chloro-2,4-dimethoxy-pheny})-thioureido}-phenyl}- -

isonicotinamide | .

Naphtha]ene-Z—carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-

th10ure1do]—phenyl}-am1de

Naphthalene-1 -carboxylic acid {4-[3- (5-chloro-2 4—d1methoxy-phenyl)-

tthl.ll‘CldO]- phenyl}-amide -

Isoqumolme—l-carboxyhc acid {4-[3-(5-chloro-2, 4—d1methoxy-phenyl)-

thioureido]-phenyl }-amide _ .

Quinoline-2-carboxylic acid {4-[3 (5-chloro-2,4-dunethoxy-phenyl)-

thloureldo]-phenyl}-amlde

N-{4-[3 (5-Chloro-2,4-dunethoxy—phenyl)-thxoureldo]-phenyl}-mcotmam1de '

5-Nitro-furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-

thioureido}-phenyl}-amidecarbamic acid phenyl ester

{4—[3-.(5-Chloro-2,4-dimethoxy-phenyl)—thioureido]-phenyl}-
5-Chloro-furan-2-carboxylic acid {4—[3 (5-chloro-2, 4-dimethoxy-phenyl)-

thmurmdo]-phenyl}-amnde

" {4-[3-(5-Chloro-2, 4-dunethoxy—phenyl)—th1ourezdo]—phenyl}-carbam1c acid -

isobutyl ester
{4—[3-(5-Chloro-2,4—dimethoxy—phenyl)-thioureido]-phenyl}-carbamic acid -
methyl ester ' '
Furan-3-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido}-
phenyl}-amnde

3-Methyl-furan-2-carboxylic acid {4-[3- (5-chloro-2 4-dimethoxy-phenyl)-

-~ thioureido]-phenyl}-amide -
~ 5-Bromo-furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-

mioureidb]-phenyl}-anﬁde '

4-Bromo-furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido}-phenyl}-amide '
Furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-
phenyl}-amide .
{4-13-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-carbamic acid
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. hexy! ester

Isoquinoline-4-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-phenyl }-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3 -(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-phenyl}-amide

1H-(1,2,3]Triazole-4-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-

- phenyl)-thioureido]}-phenyl }-amide

3-Bromo-thiophene-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-
phenyl)-thioureido]-phenyl }-amide
N-{4-[3~(3,5-Dichloro-4-ethoxy-phenyl)-thioureido}-phenyl }-acetamide
N-{4-[3-(4-Butoxy-3,5-dichloro-pheny})-thioureido]-phenyl }-acetamide

-N-{4-[3-(4-Benzyioxy-3,5-dichloro-phenyl)-thioureido]-phenyl }-acetamide

N-{4-[3-(3-Chloro-2.4-dimethoxy-phenyl)-thioureido)-phenyl }-acetamide
(3-{4-[3-(5-Chloro-2 4-dimethoxy-phenyl)-thioureido)-phenylcarbamoyl }-
phenyl)-carbamic acid ethyl ester |
2—Amin0-N-{4-[3-(5-chloro-2,4-dimethoxy-pheny])-thioureido]-phenyl)-
benzamide _ _

Biphenyl-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido)-phenyl}-amide
1-(5-Chloro-2,4-dimethoxy-pheny})-3-[4-(1,3-dioxo-1,3-dihydro-isoindol-

. 2-yl)-phenyl]-thiourea

N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-phenyl } -
phthalamic acid

" N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)- thloureldo]-phenyl}-2-hydroxy-

methyl-benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-pheny}l)-thioureido]-phenyl}-2,3-
difluoro-benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-phenyl }-2,5-
difluoro-benzamide

N-{4-[3-(5-Chloro-2 4-dimethoxy-phenyl)-thioureido]-phenyl }-2,4-
difluoro-benzamide
2-Acetylamino-N-{4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-
phenyl}-benzamide

1-(5-Chloro-2,4-dimethoxy-phenyl)-3-(6-0x0-5, 6-d1hydro—phenanthndm—
2-yD)-thiourea
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-phenyl }-2-methane-
sulfonylamino-benzamide
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" - N-{4-[3-(5-Chloro-2, 4-d1methoxy phenyl)-thlomeldo]-phenyl}-2 3,4-

trifluoro-benzamide - - -

N—{4-[3 (5-Chloro-2, 4-d1methoxy-phenyl)-thmureldo]-phenyl}-2 3,4,5,6-
pentaﬂuoro—benzanude

N-{4-[3-(5-Chloro-2, 4-d1methoxy-phenyl)-t.hnoureldo]-phenyl }-2-methyl-

. sulfanyl-benzamide .

S-Memyl-furgn-z-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
ureido}-phenyl}-amide .

5- Dlﬂuoromethyl-furan-2-carboxyl|c acid {4-[3 -(5-chloro-2,4-dimethoxy-
phenyl)-ureido]-phenyl }-amide i
N-{4-[3-(5-Todo-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-acetamide
N—{4.-[3_-(5-Fluoro-2,4-dimethoxy-phenyl)-ﬂlioureido]'-phenyl}-acetamide
N-{4-[3- (5-Chloro-2—methoxy-4-methyl-phenyl) -thioureido]-phenyl }-
acetamide

{1,2 3]Th1ad1azole-4—carboxyhc acid {4—[3 (4-chloro-3-trifluoromethy)-
phenyl)-tlnoure1do]-phenyl}-amnde

1,2 3]Th1ad1azole-4—carboxyhc acid {4—[3 (3 5—d1chloro-4-methoxy-phenyl)-
thxourendo]—phenyl}-amme '

N-{4-[3-(3- Chloro-4-d1ethylammo-phenyl) mloureldo]-phenyl}-acetaxmde
N-(4-{3- [3-Chloro-4—(cyclohexyl-methyl-ammo)-phenyl]-thloureldo}-
phenyl)-acetamide

_ 1-Hydroxy-naphthalene-Z-carboxyhc acid {4-[3 -(4-acetylamino-phenyl)-

thioureido]-2-chloro-phenyl }-amide

- N-{4-[3-(3-Chloro-4-morpholin-4-yl-phenyl)-thioureido]-phenyl }-acetamide

1-(5-Chloro-2,4-dimethoxy-phenyl)-3-(3-chloro-4-morpholin-4-yl-phenyl)-
thiourea
1-(5-Chloro-2, 4-d1melhoxy-phenyl)— -(5-chloro-2-methyl-phenyl)-tluourea

‘N-{4-[3-(5-Chloro-2; 4-dlmethoxy-phenyl)-thloureldo]-phenyl}-

isophthalamic acid methyl ester

N-{4-[3- (5-Chloro-2,4»dunethoxy-phenyl)-mloureldo]-phenyl}
isophthalamic acid

3-Benzyloxy-N-{4-[3-(5-chloro-2, 4-d1methoxy—pheny1) -thioureido]-phenyl}-
benzamide
N-(4-{3-[5-Chloro-2-methoxy-4-(4-nitrilo-butoxy)-phenyl]-thioureido} -
phenyl)-acetamide
N-(4-{3-[5-Chloro—2-methoxy—4-(2-mmlo-ethoxy)-phenyl] -thioureido}-
phenyl)-acetamide
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213 406 N-(4-{3-[5-Chloro-4-methoxy-2-(2-nitrilo-ethoxy)-phenyl]-thioureido}-
' phenyl)-acetamide
214 411 N-(4-{3-[5-Chloro-2-(2-hydroxy-ethoxy)-4-methoxy-phenyl]-thioureido} -

~ phenyl)-acetamide
215 = 411 - N-(4-{3-[5-Chloro-4-(2-hydroxy-ethoxy)-2-methoxy-phenyl]-thioureido}-
phenyl)-acetamide o
216 481 _{4-{3-(4-Acetylamino-phenyl)-thioureido]-2-chloro-5-methoxy-phenoxy } -

acetic acid tert-butyl ester

217 439 | {4-[3-(4-Acetylamino-phenyl)-thioureido}-2-chloro-5-methoxy-phenoxy)}-
acetic acid methyl ester

218 481 {2-[3-(4-Acetylamino—phenyl)-thioureido]—4-chloro-S-methoxy-phenoxy}-

| | ~ acetic acid tert-butyl ester

219 515 3-Butoxy-N-{4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]}-phenyl } -
‘benzamide

220. 505 N-{4-[3-(5-Chloro-2 4-dimethoxy-phenyl)-thioureido]-phenyl}-2-methane-

' sulfinyl-benzamide .

221 545 (3-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-phenylcarbamoyl)} -
phenoxy)-acetic acid ethyl ester

222 517 (3-{4-[3-(5-Chl_oro-2,4-dimethoxy-phenyl)—thioureido]-phenylcarbaxnoyl}-'
phenoxy)-acetic acid

223 . 367 N-{4-[3-(5-Chloro-4-hydroxy-2-methoxy-phenyl)-thioureido}-phenyl} -

. acetamide

24 444 Pyridine-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
' thioureido]-phenyl}-amide
225. 494 Quinoline-4-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-phenyl }-amide

226 436 = N-{4-[3-(5-Chloro-4-methoxy-2-morpholin-4-yl-phenyl)-thioureido}-
phenyl}-acetamide
227 394 = N-{4-[3-(5-Chloro-2-dimethylamino-4-methoxy-phenyl)-thioureido}-.

phenyl}-acetamide : :
228 420 . N—{4-[3-(5-Chloro—4-methoxy-2—pyrrolidin-1-yl-phcnyl)-thioureido]—phenyl}-

acetamide

229 434 N—{4-.[3-(5-Chloro-4-memoxy-2-piperidin-1-yl-phenyl)-thioureido]—phenyl}-
acetamide _ :

230 405 (1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-chloro-4-methyl-phenyl)-
thioureido]-phenyl}-amide

231 415 N-{4-[3-(3-Chloro-4-methyl-pheny})-thioureido)-phenyl }-2-fluoro-

benzamide
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232 " 427 N—{4-[3 (3-Chloro-4-meﬂ1yl—phenyl)-thloureldo]-phenyl}-3-methoxy-
' benzamide

233 387 Furan-2-catboxyhc acid {4-[3- (3-chloro-4-meﬂ1yl-phenyl) thlourezdo]-
: ' phenyl)}-amide
234 411 N—{4-[3 (3-Chloro-4—meﬂ1yl-phenyl) thloureldo]-phenyl}-2-methyl-

.. benzamide

235 - 433 N-{4-[3-(3- Chloro—4-methyl-phenyl)-th1oure1do]-phenyl}-2 6-difluoro-
benzamide

236 = 398 Pyndme-Z-carboxylic acid {4-[3-(3-chloro-4-méﬂ1yl-phenyl)-thioureido]—
phenyl }-amide B ' o

237 - 502 [1,2,3]Thiadiazole-4-carboxylic acid (44{ 3-[3-chloro-4-(cy'clohexyl-methyl-

' amino)-phenyl]-thioureidb}-phenyl)-amidé '

238 512 N-(4-{3 {3- Chloro-4—(cyclohexyl-methyl—ammo)—phenyl]-thlourexdo}-
phenyl)-2—ﬂuoro-benzam1de

239 ' 404 N-{4-[3- (3-Chloro-4-p1pendm-l -lephenyl)—t_hioureido]-phenyl}-acetamide

240 | 364 N-{4—[3-(3-Chloro-4-dimeLhyhm_inofpheny])-thioureido]-pheny]}-acetamide

241 426 N—{4—[3—(4-Benzylam_ino-3-chloro-phenyl);miohreido]—phenyl}-acetamide

242 390 N-{4-{3-(3-Chloro-4-pyrrolidin-1-yl-phenyl)-thioureido}-phenyl }-acetamide

243 419 . N-(4-{3- [3-Chloro-4~(4-methyl-p1perazm- -yl)-phenyl] thioureido}-phenyl)-

. : acetamide :

244 469 N-{4-[3- (4-Chloro-3-mﬂuoromethyl-phenyl) -thioureido]-phenyl }-2-fluoro- -

. . . benzamide o :

245 422 N—{4~[3-(2-Benzylamino-4—methoxy—phenyl)-thioixreido]-phenyl}-aceta:nide

246 - - 484 Furan-2—carb6xyli'c acid (4-{3-[3-chloro-4-(cyclohexyl-methyl-amino)-
phenyl)-thioureido}-phenyl)-amide '

247 508 N-(4-{3- [3-Chloro-4—(cyclohexyl-methyl-ammo)-phenyl] -thioureido}- -

' phenyl)-2-methyl-benzamide ‘

248 530 N-(4-{3~[3-Chloro-4-(cyclohexyl-meﬂlyl-ahnino)-phenyl]-thioureido}-
phenyl)-2,6-difluoro-benzamide

249 495 Pyridine-2-carboxylic acid (4-{3- [3-chloro—4 (cyclohexyl-methyl—ammo)-

phenyl]-thioureido}-phenyl)- amide
250 524 N-(4-{3- [3-Chloro-4-(cyclohexyl-methyl-ammo)-phenyl]—ﬂnoureldo}
phenyl)-3-methoxy-benzamide

251 376 N-(4-{3- [3-Chloro-4-(2-mmlo-ethoxy)—phenyl]-thloureldo}-pheny])-
acetamide
252 393 N- {4-[3-(4-sec-Butoxy-3-chloro-phenyl)-mibureido]-phenyl}-acetamide :

253 501 Acetic acid 3-{4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-phenyl-
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carbamoyl}-pbenyl ester
N-{4-{3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-phenyl }-3-hydroxy-
benzamide

Benzof1,3]dioxole-4-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-phenyl}-amide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]}-phenyl}-3-trifluoro-
methoxy-benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-3-(2-
dimethylamino-ethoxy)-benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-pheny! }-3-(2-
morpholin-4-yl-ethoxy)-benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-2-cyano-phenyl } -
acetamide '

N- {4-[3-(5_-Chloro-2,4-dimethoxy-phenyl)-mioureido]-z,S-dimelhoxy—
phenyl}-2-fluoro-benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-2,5-dimethoxy-
phenyl}-acetamide .
2-{4-[3-(4-Acetylamino-phenyl)-thioureido]-2-chloro-phenoxy }-5-chloro-
benzenesulfonic acid '
2-{4-[3-(4-Acetylamino-phenyl)-thioureido]-2-chloro-phenoxy }-4,5-
dichloro-

benzenesulfonic acid

4-PhenylH{1,2,3]thiadiazole-5-carboxylic acid{4-[3-(5-chloro-2,4-dimethoxy-
phenyl)-thioureido}-phenyl }-amide
N-(4-{3-[3-Chloro-4-(2-hydroxy-ethoxy)-phenyl]-thioureido}-phenyl)-
acetamide _
N-{4-[3-(4-Butoxy-3-chloro-phenyl)-thioureido]-phenyl }-acetamide
N-(4-{3-[3-Chloro-4-(cyclohexyl-ethyl-amino)-phenyl}-thioureido}-phenyl)-
acetamide
N-{4-[3-(3-Chloro-4-ethoxy-phenyl)-thioureido]-phenyl } -acetamide
N-{4-[3-(4-Benzyloxy-3-chloro-phenyl)-thioureido]-phenyl}-acetamide
{4-[(3-Methyl-furan-2-carbonyl)-amino]}-phenyl }-carbamic acidtert-butyl
ester
N-{4-[3-(2-Benzylamino-5-chloro-4-methoxy-phenyl)-thioureido}-phenyl } -
acetamide |
N-{4-[3-(3-Chlorq-4-dipropylamino-phenyl)-thioureido]-phenyl}-acetamide
N-(4-{3-[4-(Ally}-cyclohexyl-amino)-3-chloro-phenyl}-thioureido }-phenyl)-
acetamide '
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' 'N-{4-[3 (5-Chloro-2,4-dunethoxy—phenyl)-thlourendo]-Z-methoxy-phenyl}-
" acetamide '
‘N-{2-Chloro-4-[3- (5-chloro-2,4-dxmethoxy-phenyl) thloureldo]-phenyl}-

acetamide

Furan-2-carboxylic acid {4-[3- (5-chloro-2 4-d1methoxy—phenyl) thlourexdo]-
2,5-dimethoxy-phenyl}-amidé =~

N-{4-[3-(5-Chloro-2, 4-d1methoxy—phenyl) -thioureido]- 2-cyano-phenyl}-2—
fluoro-benzamide '

N-{2-Chloro-4-[3-(5- chloro-2 4-d1methoxy phenyl)-thlourexdo]-phenyl)-2—
ﬂuoro-benzamxde

5-Methyl-[1; 2~3]ﬂuadiazole—4—carboxylic acid{4—[3-(5-chloro-2,4;dimemoxy-
phenyl)-tlnourexdo]-phenyl}—am1de : ' .
5-Futan-3—yl [1,2,3]th1ad1azole—4-carboxyhc acxd{4-[3 (5-chloro-2,4-
d1methoxy-phenyl)-mlourexdo]- phenyl}amxde
S-Phenyl-[l;2,3]thiadiazole-44'éarboxylic acid{4-[3-(5-chloro-2,4-dimethoxy-
phenyl)-thiouréido]-phenyl}-amide

N-(4-{3- [3-Chloro-4—(octahydro-qumolm— -yl)-phenyl] thioureido }-phenyl)-
acetamide '

N-[5- [[[(5-Chloro-2 4-d1methoxyphenyl)ammo]thloxomethyl]ammo] 2-
pyridinyi]- 2-met]1ylbenzam1de '

Furan-2-carboxylic acid {5 [3-(5-chloro-2 4-d1methoxy-phenyl) thioureido}-
pyridin-2-yl}-amide

N-{4-[3-(5-Chloro-2, 4—d1methoxy—phenyl)-thloure1do]-2-methoxy-5-methyl—
phenyl}-acetamide '

" N-{4-{3-(5-Chloro-2, 4—dlmethoxy-phenyl) thxourexdo]-Z—methoxy—S-methyl-

phenyl}-2-fluoro-benzamide

Furan-2-carboxylic acid {4-[3-(5-ctiloro—2,4-dimethoXyQphenyl)-thioureido]-
Z-memoxy-s-methyl-phenyl}-am1de
4-Furan-3-yl-[1,2,3)thiadiazole-S-carboxylic acid{4-[3- (5-chloro-2 4-
dimethoxy-phenyl)-thioureido]-phenyl }-amide
N—{S-[3-(5-Chloro-2,4-din_1ethoxy-phenyl)-thioureido]-pyridin—2—yl}-2-

' ﬂuoro-benzamxde

N-{4-[3 (4-Methoxy-3 tnﬂuoromethyl-phenyl)-mzoureldo]-phenyl}-
acetamide _ _ _ :
N-[4-(3-{3-Chloro-4-[(2-hydroxy-ethyl)-methyl-amino}-phenyl } -thioureido)-
phenyl]-acetamxde

N-{2-Benzoyl-4-[3 (5-chloro-2, 4-d1methoxy-pheuyl)-thxourexdo] phenyl}-
acetamide
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N-{2-Benzoyl-4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-2-
fluoro-benzamide _ .

Furan-2-carboxylic acid {2-benzoyl-4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-phenyl}-amide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-3-methyl-phenyl}-2-
fluoro-benzamide

Furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-
3-methyl-phenyl}-amide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-3-methyl-phenyl } -
acetamide
N-{4-(3-{3-Chloro-4-[(3-dimethylamino-propyl)-methyl-amino)-phenyl }-
thioureido)-phenyl)-acetamide
N-{4-[3-(3-Chloro-4-cyclohexylamino-phenyl)-thioureido]-phenyl}-
acetamide .
N-[4-(3-{3-Chloro-4-[(2-dimethylamino-ethyl)-methyl-amino]-phenyl }-
thioureido)-phenyl]-acetamide
5-[[[(5-Chloro-2,4-dimethoxyphenyl)amino]thioxomethylJamino}-2-[(2-
fluorobenzoyl)amino)-N-phenyl-benzamide

Furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido}-
2-phenylcarbamoyl-phenyl}-amide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-2-methoxy-phenyl}-
2-fluoro-benzamide

Furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-
2-methoxy-phenyl }-amide _
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-2-trifluoromethyl-
phenyl}-acetamide

Furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-
2-cyano-phenyl}-amide

Furan-2-carboxylic acid {2-chloro-4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-phenyl}-amide .
Furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-
2-trifluoromethyl-phenyl}-amide
N-{4-[3-(5-Chloro-2,4-dimethoxy-pheny!)-thioureido}-2-methyl-phenyl }-
acetamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-2-methyl-phenyl }-2-
fluoro-benzamide

Furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-
2-methyl-phenyl}-amide
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N-{4-[3-‘(4-Acetylamino-phenyl)-tliiouréido]é'—chloro—phenyl}-acetamide
{4-[3- (4-Acetylammo-phenyl)—thmure:do]-Z-chloro—phenyl}-catbannc acid

~ ethyl ester

N-{5-[3-(5-Chloro-2, 4-d1met.hoxy-phenyl)—th1oureldo]-pyndm-z-yl}-
acetamide

N-(4-{3- [4-(1-Benzyl-p1pendm-4-ylammo)-3-chloro-phenyl] -thioureido}-
pheny})-acetamide -

N-(4-{3- [3-Chloro-4-(2-dlmeﬂ1ylam1no-elhylam:no)-phenyl]—thlourexdo}-
phenyl)-acetamide -

N-[4-(3-{3- Chloro-4-[(2~memoxy-ethyl)-meﬂlyl-ammo]-phenyl}—tlnourexdo)—
phenyl]-acetamide

N-(4-{ 3—[3-Chloro—4-(3-dlmethylammo—propylammo)-phenyl]-thloureldo}-
phenyl)-acetamide '

N-(4-{3-[4-(1- Benzyl-pyrrohdm-B ylammo) 3—chloro-phenyl] -thioureido}-
phenyl)-acetamde

Furan-2-carboxyhc acid {5- chloro-4-[3 (5-chloro-2 4-dimethoxy-phenyl)-
thxoureldo]-Z-hydroxy phenyl}-am:de

N-{S-Chloro-4-[3 (5-chloro-2 4—d1methoxy-phenyl) mlourexdo]-z-hydroxy-
phenyl }-acetamide

(5H,11H-Benzo[e]pyrrolo[1 2-a][1 4]d1azepm-10-yl) -(2-chloro-4-imidazol-1-
yl-phenyl)-methanone

{1,2,3]1Thiadiazole-5-carboxylic acid {4-[3 (5-chloro-2, 4-dunemoxy-phenyl)-'
thioureido}-phenyl }-amide

Furan-2-carboxylic acid {4-[3-(5-chloro-2, 4-d:methoxy-phenyl)-tlnourexdo]-
naphthalen-1-yl}-amide

N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)- ﬂnourendo]-naphthalen-] -yl}-2-
flnoro-benzamide

N-{S-Chloro-4-[3 {5-chloro-2, 4~d1met.hoxy—phenyl) thloureldo]-z-memyl-
phenyl}-acetamide

N-{5-Chloro-4-[3-(5-chloro-2, 4—dxmethoxy-phenyl) th10ure1do]—2-methyl—
phenyl}-2-ﬂuoro-benzam1de _ : o
Furan-2-carboxylic acid {5-chloro-4-[3- (5-chiloro-2, 4-d1meﬂxoxy-phenyl)-
tlnoure:do]-Z—methyl—phenyl}~am1de
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-naphthalen-1-y1}-
acetamide '

Furan-2-carboxylic acid {4-[3- (3-chloro-4-d1meﬂxylammo-phenyl)-
thioureido]-phenyl }-amide

Furan-2-carboxylic acid [4-(3-{4-[(1 -benzyi-pyrrolidin-S-yl)-methyl—amino]-
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3-chloro-phenyl}-thioureido)- phenyl]-amide
N-[4-(3-{3-Chloro-4-[methy}-(1-methyl-pyrrolidin-3-yl)-amino}-phenyl } -
thioureido)-phenyl]-2-fluoro-benzamide
N-{4-[3-(5-Chloro-2-methoxy-4-methyl-phenyl)-thioureido]-phenyl}-2,6-
difluoro-benzamide
N-(4-{3-[3-Chloro-4-(1-methyl-pyrrolidin-3-yloxy)-phenyl}-thioureido} -
phenyl)-acetamide
N-(4-{3-[3-Chloro-4-(1-methyl-piperidin-4-yloxy)-phenyl]-thioureido} -
phenyl)-acetamide
N-(4-{3-[3-Chloro-4-(3-dimethylamino-propoxy)-phenyl]-thioureido} -
phenyl)-acetamide
2-Acetylamino-5-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-
benzoic acid '
5-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-2-(2-fluoro-
benzoylamino)-benzoic acid
5-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido}-2-[(furan-2-carbonyl)- -
amino}-benzoic acid
N-[4-(3-{3-Chloro-4-[methyl-(1-methyl-piperidin-4-yl)-amino})-phenyl } -
thioureido)-phenyl}-2,6-difluoro-benzamide ' '
[1,2,3]Thiadiazole-4-carboxylic acid[4-(3-{3-chloro-4-[methyl-(1-methyl-
pyrrolidin-3-yl)-amino]-phenyl}-thioureido)-phenyl}-amide
N-{4-[3-(3-Chloro-4-methylsulfanyl-phenyl)-thioureido]-phenyl }-2-methyl-
benzamide
N-(4-{3-[3-Chloro-4-(2-dimethylamino-ethoxy)-phenyl]-thioureido } -

. phenyl)-acetamide

Furan-2-carboxylic acid [4-(3-{3-chloro-4-[methyl-(1-methyl-piperidin-4-yl1)-
amino]-phenyl}-thioureido)- phenyl]-amide
N-{4-[3-(3-Chloro-4-cyclohexyloxy-pheny})-thioureido]-phenyl }-acetamide
N-{4-[3-(3-Chloro-4-dimethylamino-phenyl)-thioureido}-phenyl }-2-methyl-
benzamide : . _
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-3-methyl-phenyl }-2,6-
difluoro-benzamide
N-{4-[3-(3-Chloro-4-dimethylamino-phenyl)-thioureido}-phenyl}-2,6-
difluoro-benzamide
N-[4-(3-{3-Chloro-4-[methyl-(1-methyl-pyrrolidin-3-yl)-amino]-phenyl } -
thioureido)-phenyl]-2,6-difluoro-benzamide

Pyridine-2-carboxylic acid {4-[3-(3-chloro-4-dimethylamino-phenyl)-
thioureido]-phenyl }-amide
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Pyridine-2-carboxylic acid {4-[3- (3—chloro-4-methylsulfanyl—phenyl)—
thioureido]-phenyl}-amide .

Pyridine-2-carboxylic acid {4-[3-(5 chloro-2-methoxy-4-methyl-phenyl)—
thioureido}-phenyl}-amide e

Furan-2-carboxylic acid {4-[3-(5- chloro-2-methoxy-4-methyl-phenyl)-
thioureido]-phenyl }-amide h

Pyridine-2-carboxylic acid [4-(3-{3-chloro-4-[methyl-(1-methyl-pyrrolidin-3-
yD)-amino}-phenyl}-thioureido)- phenyl]-amide

N-{3-Chloro-4-[3- (5-chloro-2 4~d1methoxy-phenyl)—tlnoureldo]-phenyl}-2-
fluoro-benzamide ' '

Furan-2-carboxylic acid {3-chloro-4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-phenyl}-amide

N-{4-[3- (3-Chloro-4-cyclohexylsulfanyl-phenyl)-thloureldo]-phenyl}-2-
fluoro-benzamide

N-{4-[3-(5-Chloro-2, 4-dlmethoxy-phenyl)-thxoureldo]-3 tnﬂuoromethyl-
phenyl}-acetamide ' : :
N-{4-[3-(5-Chloro-2, 4~dlmethoxy-phenyl)-ﬂuoure1do]—3 tnﬂuoromethyl—
phenyl}-2-fluoro-benzamide . '

N-{4-[3- (4-Acetylammo-phenyl)—th10ure1do]-2-chloro-phenyl}-2-d1methyl-
amino-acetamide

Furan-2-carboxyhc acid (4-{3-[3- chloro-4—(2-dm|ethylammo-acetylammo)-

" phenyl]-thioureido}-phenyl)-amide

N-(4-{3- [3-Ch10ro-4-(2-dunethylammo-acetylammo)-phenyl]-thloureldo}-

- phenyl)-2-fluoro-benzamide

N-{4-[3- (4-Acetylammo-phenyl)-thloureldo]-2-chloro-pheny1)-2-p1pendm-

- 1-yl-acetamide .

N-(4- {3-[3-Chloro-4-(2-p1pendm—I-yl-aoetylammo)-phenyl] -thioureido}-
phenyl)-2-fluoro-benzamide

Furan-2-carboxylic acid (4-{3-[3-chloro-4-(2-piperidin-1 -yl-acetylammo)—
phenyl]-thioureido}-phenyl)- amide

N-{4-[3- (4-Acetylammo-phenyl)-thloureldo]-Z-chloro-phenyl}-2-moxphohn—
4-yl-acetamide

N-(4-{3- [3-Chloro-4—(2-morphol1n-4-yl-acetylammo)-phenyl] thloureldo}—
phenyl)-2-fluoro-benzamide _ :
Furan-2-carboxylic acid (4-{3-[3-chloro-4-(2-morpholin-4-yl-acetylamino)-
phenyl]-thioureido}-phenyl)- amide-
N-{4-[3-(3-Chloro-4-methanesulfonylamino-phenyl)-thioureido}-phenyl } -
acetamide
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~ N-{4-[3-(3-Chloro-4-methanesulfonylamino-phenyl)-thioureido}-phenyl }-

2-fluoro-benzamide .

Furan-2-carboxylic acid {4~[3 (3-chloro-4-methanesulfonylamino-phenyl)-
thioureido])-phenyl }-amide
N-{4-[3-(4-Acetylamino-phenyl)-thioureido]}-2-chloro-phenyl }-2-(2-dimethy-

. 'lamino-ethylsulfanyl)- acetamide

N-[{4-(3-{3-Chloro-4-[2-(2-dimethylamino-ethylsulfanyl)-acetylamino}-
phenyl }-thioureido)-phenyl]-2-fluoro-benzamide
N-[4-(3-{4-[(1-Benzyl-pyrrolidin-3-yl)-methyl-amino]-3-chloro-phenyl }-
thioureido)-phenyl]-2-methyl-benzamide
N-[4-(3-{3-Chloro-4-[methyl-(1-methyl-piperidin-4-yl)-amino}-phenyl } -
thioureido)-phenyl]-2-methyl-benzamide

Pyridine-2-carboxylic acid [4-(3-{3-chloro-4-methyl-(1-methyl-piperidin-4-
yl)-amino]}-phenyl}-thioureido)- phenyl]-amide

. N-{4-[3-(3-Chloro-4-vinyl-phenyl)-thioureido}-phenyl } -acetamide
. Furan-2-carboxylic acid {4-[3-(4-chloro-3- mﬂuoromelhyl-phenyl)-

thioureido}-phenyl }-amide

Pyridine-2-carboxylic acid {4-[3-(4-chloro-3-trifleoromethyl-phenyl)-
thioureido]-phenyl}-amide '
N-{4-[3-(4-Chloro-3-trifluoromethyl-phenyl)-thioureido]-phenyl }-2,6-
diftuoro-benzamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-3-cyano-phenyl } -

~ 2-fluoro-benzamide

Furan-2-carboxylic acid {4-[3-(5-chloro-2.4-dimethoxy-phenyl)-thioureido]-
3-cyano-phenyl }-amide
N-{4-[3-(5-Chloro-2.4-dimethoxy-phenyl)-thioureido]-3-cyano-phenyl }-
acetamide .
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-2-methyl-isothioureido}-phenyl } -

~ acetamide

N-{4-{3-(5-Chloro-2,4-dimethoxy-phenyl)-2-methyl-isothioureido}-phenyl } -

. acetamide

N-{4-[3-(3-Chloro-4-ethylsulfanyl-phenyl)-thioureido]-phenyl }-2-fluoro-
benzamide . .

N-{4-[3- (4-Butylsulfanyl-3 -chloro-phenyl)-thioureido}-phenyl }-2-fluoro-
benzamide :
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-3-methoxy-phenyl } -
acetamide
N-{4-[3-(5-Chloro-2,4-dimethoxy-phenyl)-thioureido]-3-methoxy-phenyl }-2-
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fluoro-benzamide

Furan-2-carboxylic acid {4-[3- (5-chloro-2,4—dnneﬂloxy-phenyl)-thlourexdo]
3-methoxy-phenyl }-amide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3- [3-chloro-4—(2-p1pendm-1-yl-
acetyl-am1no)-phenyl]-thloureldo}-phenyl)-amlde

N-{4-[3- (3-Chloro—4-methanesulﬁnyl-phenyl)-mnoureldo]-phenyl}-2 6-
difluoro-benzamide '

N-{4-[3- (3-Chloro-4-methanesulfonyl-phenyl) thlourendo]-phenyl} 2,6-
difluoro-benzamide

N-{4-[3- (5-Ch]oro-2-methoxy-4—meLhyl-phenyl)-thloure1do]-2-methyl-
phenyl}-2-fluoro-benzamide '
N-{4-[3- (3-Chloro-4-methyl-phenyl)-thnoureldo]-2—methyl-phenyl}-2—ﬂuoro-
benzamide '

Furan-2-carboxylic acid [4-(34{3-chloro-4-[2-(2-dimethylamino- '
ethylsulfanyl)-acetylamino]-phenyl}-thioureido)-phenyl}-amide
N-{4-[3-(4~Acetylammo-3-chloro-phenyl)—tmoureldo]-phenyl}-2-ﬂuoro-

‘benzamide
‘{2-Chloro-4-(3- {4—[(furan-2-carbonyl)-am1no]-phenyl} -thioureido)-phenyl])-

carbamic acid ethyl ester. . -

- (2-Chloro-4-{3-[4- 2-ﬂuoro-benzoylammo)-phenyl]—thlourezdo}-phenyl)-

carbamic acid ethyl ester

- N-{4-[3-(4-Acetylamino-phenyl)-thioureido]-2-chloro-phenyl }-benzamide

N-{4-[({[4-(Benzoylamino)-3 -chloro-phenyl}-amino}-thioxomethyl)-amino]-

. pheny!}-2-fluoro-benzamide

N-{4-[3-(5-Chloro-2,4- dxmethoxy-phenyl)—mloureldo]-2-mﬂuoromethyl-
phenyl}-2-fluoro-benzamide
Furan-2-carboxylic acid {4—[3-(4-benzoylammo-3-chloro-phenyl)-

‘thioureido]-phenyl}-amide

N-{4-[3-(4- Amino-3-chloro-phenyl)-thioureido]-phenyl }-2-fluoro-benzamide

N-{4-3- (4-Acetylammo—phenyl)-thlourexdo]-2-chloro-phenyl}-2-
thiomorpholin-4-yl-acetamide '

- Furan-2-carboxylic acid (4-{3-[3-chloro-4-(2-thi_omorpholin-4-yl-

acetylamino)-phenyl]-thioureido}-phenyl)-amide

N-(4-{3-[3- Chloro-4-(2—th10moxpholm—4—yl—acetylammo)—phenyl]-
thloureldo}-phenyl)-2-ﬂuoro—benzam1de '
N-{4-[3-(3-Chloro-4-methylsulfanyl;phenyl)-mioureido]-Z-methyl-phenyl}-
2-fluoro-benzamide

Furan-2-carboxylic acid {4-[3-(4'-a’cetylamiﬁ0-3-chloro-phenyl)-thioureido]-
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. phenyl}-amide

N-{4-[3-(4-Acetylamino-phenyl)-thioureido}-2-chloro-phenyl}-2-

_ dipropylamino-acetamide

Furan-2-carboxylic acid (4-{3-[3-chloro-4-(2-dipropylamino-acetylamino)-
phenylj-thioureido}-phenyl)- amide

N-{4-[3-(4- Acetylamino-phenyl)-thioureido]-2-chloro-phenyl}-2-diethyl-
amino-acetamide

Furan-2-carboxylic acid (4-{3-[3-chloro-4-(2-diethylamino-acetylamino)-
phenyl)-thioureido}-phenyl)- amide
N-(4-{3-[3-Chloro-4-(2-diethylamino-acetylamino)-phenyl]-thioureido} -
phenyl)-2-fluoro-benzamide '
N-{4-[3-(4-Acetylamino-phenyl)-thioureido}-2-chioro-phenyl }-2-pyrrolidin-
1-yl-acetamide

Furan-2-carboxylic acid (4-{3-[3-chloro-4-(2-pyrrolidin-1-yl-acetylamino)-
phenyl]-thioureido}-phenyl)-amide

" N-(4-{3-[3-Chloro-4-(2-pyrrolidin-1-yl-acetylamino)-phenyl]-thioureido}-

phenyl)-2-fluoro-benzamide
N-{4-[3-(5-Chloro-2-methoxy-4-methyl-phenyl)-thioureido]-3-methoxy-

" phenyl}-2-fluoro-benzamide

Nf {4-[3-(3-Chioro-4-methyl-phenyl)-thioureido]-3-methoxy-phenyl}-2-
fluoro-benzamide

" N-{4-[3-(3-Chloro-4-methylsulfanyl-phenyl)-thioureido]-3-methoxy-

phenyl}-2-fluoro-benzamide .
Furan-2-carboxylic acid {4-[3-(4-amino-3-chloro-phenyl)-thioureido]-

~ phenyl}-amide

Furan-2-carboxylic acid (4-{3-[4-(2-azepan-1-yl-acetylamino)-3-chloro-

' phenyl]-thioureido}-phenyl)-amide

N-(4-{3-[4-(2-Azepan-1-yl-acetylamino)-3-chloro-phenyl]-thioureido} -
phenyl)-2-fluoro-benzamide
Furan-2-carboxylic acid [4-(3-{3-chloro-4-[2-(2-methyl-piperidin-1-yl)-

' acetyl-amino]-phenyl}-thioureido)-phenyl]-amide

N-[4-(3-{3-Chloro-4-[2-(2-methyl-piperidin-1-yl)-acetylamino)-phenyl }-
thioureido)-pheny!}-2-fluoro-benzamide
Furan-2-carboxylic acid [4-(3-pyridin-2-yl-thioureido)-phenyl)-amide

Furan-2-carboxylic acid [4-(3-pyridin-4-yl-thioureido)-phenyl)-amide

2-Fluoro-N-[4-(3-pyridin-3-yl-thioureido)-phenyl}-benzamide
Furan-2-carboxylic acid [4-(3-pyridin-3-yl-thioureido)-phenyl]-amide
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Furan-z-carboxyhc acid {4-[3- (3-ammo-phenyl)-thnourexdo]-phenyl}-armde
Furan-2- boxyhc acid {4-[3 (3-tnﬂuoromeﬂlyl-phenyl)-ttuourendo]-

' phenyl}-amnde

2-F1uoro-N-[4-(3-m-tolyl-miomeidd)-pl;gpyl]-benzamide
2—Fluoro-N-{4-[_3-(3-tn'ﬂ_uorométhyl;phgnyl)fmioureido]-phenyl)- _
benzamide | ' )

N-{4-[3- (3-Ammo-phenyl)-mxoureldo]—phenyl} 2-ﬂuoro-benzam1de
Furan-2-carboxyhc acid {4-[3-(3-amino-5-chloro-phenyl)-thioureido}- '
phenyl}-amide _
Furan-2-carboxylic acid [4-(3-m-tolyl-thioureido)-phenyl]-amide
N-{4-[3-(2- Amino-5-chloro-phenyl)-thioureido]-phenyl}-2-fluoro-benzamide
(2-Chloro-4-{3-[4-(2-fluoro-benzoylamino)-phenyl]-thioureido}-phenyl)-
carbamic acid 2-piperidin-1-yl-ethyl ester '
[2-Chloro-4-(3-{4-[(furan-2-carbonyl)-amino]-phenyl }-thioureido)-phenyl}-

* carbamic acid 2-piperidin-1-yl-ethyl éster -

Furan-2-carboxylic acid {4-[3-(2-amino- 5-chloro-phenyl)-th10ure1do]-
phenyl}-amxde
Furan-2-carboxylic acid {4-[3- (3-cyano-phenyl) -thioureido]-pheny!}-

-am1de
' Nf{4-[3—(3-Amino-S-chloro-phenyl)-thioureido]-phcnyl}-2-ﬂuoro-benzamide

2-Flﬁoro-N-‘[4-(3-pyﬁdin—2-yl-ihioﬁfeido)-phényl]-benzamide
2-Fluoro-N-[4-(3-pyxidin-4-yl§tl1ioureido)_-p}_|enyl]-benzamide
Furan-2-carboxylic acid {4-[3-(6-chloro-pyridin-3-yl)-thioureido]-phenyl}-

‘amide _ :
Furan- 2-carboxyhc acid {4-[3 (2-ammo—3-chloro-phenyl)-tlnoureldo]-

phenyl}-amide

Furan-2-carboxylic acnd {4-[3- (3-hydrazmocarbonyl-phenyl)—thloureldo]-
phenyl}-amide

2- Fluoro—N-(4~{3 [3- (1-hydroxy-ethyl)-phenyl}-mloureldo}-phenyl)

- benzamide

[1,2,3]Th1ad1azole-4-carboxylic acid {4_-[3-(3-hydrazinocarbonyl—phenyl)—

thioureido]-phenyl}-amide

[1,2,3]'Ihiad_iazole-4-carboxylic acid {4-[3-(3-isopropyl-phenyD-thioureido]-
phehyl)-amzde

" Furan-2-carboxylic acid {4-[3- (3-1sopropyl-phenyl) thxoureldo]-phenyl}-

amide
2-Fluoro-N-{4-[3-(3-isopropyl-phenyl)-thioureido]-phenyl }-benzamide
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[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-cyano-phenyl)-thioureido]-
phenyl}-amide

N-{4-[3-(3-Dimethylamino-phenyl)-thioureido]}-phenyl }-2-fluoro-benzamide
Furan-2-carboxylic acid {4-[3-(3-dimethylamino-phenyl)-thioureido}-
phenyl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid [4-(3-m-tolyl-thioureido)-phenyl]-
amide

n ,2,3]T‘Ixiadiazole-4-carboxylic acid {4-[3-(3-trifluoromethyl-phenyl)-
thioureido]-phenyl }-amide
N-{3-Chloro-4-[3-(5-chloro-2-methoxy-4-methyl-phenyl)-thioureido]-'
phenyl}-2-ﬂuoro-bénzamide _

N-{3-Chloro—4-[3-(3-chloro-4-methyl-'phenyl)-thioureido]-phenyl}-2-ﬂuoro-

benzamide
N-{3-Chloro-4-[3-(3-chloro-4-methylsulfanyl-phenyl)-thioureido]-phenyl}-2-

- fluoro-benzamide

N-{4-[3-(3-Cyano-phenyl)-thidureido]-phenyl}-2—ﬂuoro—benzamide
Furan-2-carboxylic acid {4-[3-(3-acetylamino-phenyl)-thioureido)-phenyl}-
amide
2-Fluoro-N-{4-[3-(3-hydrazinocarbonyl-phenyl)-thioureido])-phenyl}-
benzamide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[3-(1-hydroxy-ethyl)-plienyl}-
thioureido }-phenyl)-amide
N-{4-[3-(2-Amino-3-chloro-pheny})-thioureido)-phenyl }-2,6-difluoro-
benzamide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-amino-5-chloro-phenyl)-
thioureido]-phenyl }-amide .

Furan-2-carboxylic acid {4-[3-(3,5-dimethoxy-phenyl)-thioureido)-phenyl}-
amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3,5-dimethoxy-phenyl)-
thioureido]-phenyl}-amide

5-(3- {4-[(Furan-2¥carbonyl)-amino]-phenyl }-thioureido)-isophthalic acid
dimethyl ester

Isoxazole-5-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-phenyl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(6-chloro-pyridin-3-yl)-
thioureido]-phenyl }-amide

Furan-2-carboxylic acid (4-{3-[3-(1-hydroxy-ethyl)-phenyl]-thioureido}-
phenyl)-amide
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Furan-2-carboxylic acid {4-[3- (3—methoxy—phenyl)-thtourexdo]—phenyl}-
amide : - :
Furan-2-carboxylic acid (4-[3 (S-hydroxy-phenyl)-thxourexdo]-phenyl}-
amide ' :
2-Fluoro-N-{4-[3 (3-hydroxy-phenyl)-tlnoure:do]-phenyl}-benzamnde

- 2-Flucro-N- {4-[3-(3-hydroxymethyl-"phepyl)-thloureldo]—phenyl}—benzamide

N-{4-[3-:(3-Acetylamin&phenyl)—thioureido]-phenyl}-2-ﬂuoro—benzamide
[, '2 3jThiadiazole-4-carﬁoxylic.aéid {4-[3-(3-acetylamino-phenyl)-
thioureido}-phenyl}-amide B |

1,2 3]Th1ad1azole-4—carboxyhc acxd {4-[3 (3 dnnemylammo-phenyl)-
thloureldo]-phenyl}-amme

Furan-2-carboxyhc acid [4-(3-pynm1dm-4~y1 mmureldo)-phenyl]-mmde
Furan-2—¢arboxyl_1c acid {4—[3-(1H-mda_zol-5-yl)-thnourexdo]—phenyl}-amxde
Furah-2-c§fbokﬁic acid [4-(3-benzothiazol—5-yl-ﬁxioureido)-phenyl] -amide
2—Fluoro-_N-{4-[3-(1HAindazol—Seyl)-thioureido]-p_henyl}-benzamide' '

N-{4-(3-Benzothiazol-5-yl- thioureido)-phényl]—2—ﬂuoro-benzamide '

5-(3- {4-[([1 2,3]Th1ad1azole—4-carbonyl)-ammo]-phenyl} thxoureldo)-
1sophtha]1c acid dimethyl ester
Furan-2-carboxylic acid (4-{3- [4-(1-azndo-ethyl)-3-chloro-phenyl]-

thioureido}-phenyl)-amide

2-Fluoro-N-{4-[3-(3- memoxy-phenyl)-mxoureldo]-phenyl}-henzam1de
Furan—2-carboxyhc acid {4- [3-(3-hydroxymemyl-phenyl)-thmureldo]-
phenyl}-amide

Fumn-2—carboxyhc acid (4-[3 (5 chloro—Z—dnnemylammo-phenyl)-
thloureldo]-phenyl}-amxde
N—{4-[3-(5-Chloro-2-dnnethylamino-phenyl)-thioureido]-phenyl}-2-ﬂuoro-
benzamide ' |

[3-Chloro-5-(3-{4-[([1,2, 3]th1ad1azole-4-carbony1)-am1no]—phenyl}-
thioureido)-phenyl]-carbamic acid tert-butyl ester

N-(4-{ 3-[4-(1-Azidb-ethyl)-3-chlorb-phenyl]-thioureidq}-phenyl)-2-ﬂuoro-
benzamide -

Furan-2-carboxylic acid [4 (1H—thxazolo[5 4-b]pyndm-2-yhdeneammo)—
phenyl]-am1de

Furan-2-carboxylic acid {4-[3 (lH-benzmmndazol-S-yl) mxourmdo]-phenyl}-
amide

Furan-2-carboxylic acid {4-[3- (2-methy1-1 H-benzoxmldazol-s-yl)-
thioureido}-phenyl}-amide
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N—{4-[3-(lH-Benzoimidazol—S-yl)-thioureido]-phenyl}-2—ﬂuoro-benzamide
2-Fluoro-N-{4-[3,-(2—methyl—1H-benzoimidazol-S-yl)-thioureido]-phenyl}-
benzamide

[1,2,3]Thiadiazole-4-carboxylic acid {5-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-pyridin-2-yl }-amide

Pyridine-2-carboxylic acid {5-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-pyridin-2-yl }-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-~[3-(5-chloro-2-dimethylamino-
phenyl)-thioureido]-phenyl }-amide

(1,2,3]Thiadiazole-4-carboxylic acid (4-{ 3-[4-(2-amino-pyrimidin-4-y1)-3-
chloro-phenyl]-thioureido }-phenyl)-amide
N-(4-{3-[4-(2-Amino-pyrimidin-4-yl)-3-chloro-phenyl]- thloureldo}-phenyl)-
2-fluoro-benzamide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-chloro-2-dimethylamino-
phenyl)-thioureido}-phenyl }-amide
N—{4-[3-(3-Chloro-2—dimethylamino-phenyl)-thioureido].—phenyl }-2,6-
difluoro-benzamide

Furan-2-carboxylic acid {4-[3-(3-chloro-2-dimethylamino-phenyl)-
thioureido]-phenyl }-amide

Pyridine-2-carboxylic acid {6-[3-(5-chloro-2,4-dimethoxy-phenyl)-
thioureido]-pyridin-3-yl }-amide
N—{6—[3-(5-Cbloro-2,4-dimethoxy-phenyl)-thioureido]—pyridin—3-yl}-2-
fluoro-benzamide

[1,2,3]Thiadiazole-4-carboxylic acid { 4-[3-(3-iodo-phenyl)-thioureido]-
phenyl}-amide

[1,2,3)Thiadiazole-4-carboxylic acid {4-(3-(3-tert-butyl-phenyl)-thioureido)-

- phenyl}-amide

Furan-2-carboxylic acid {4~[3-(3-chloro-benzyl)-thioureido]-phenyl}-amide
N-{ 4-[3—(3-Chloro-benzyl)—thioureido]-phenyl}-2-ﬂuoro-benzamide '
Furan-2-carboxylic acid { 6-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido}-
pyridin-3-yl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid { 4-{3-(3-bromo-phenyl)-thioureido]-
phenyl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid {6-[3-(5-chloro-2 4—dunethoxy—phenyl)-
thioureido]-pyridin-3-yl}-amide

[1,2 3]Th1adlazole-4-carboxyhc acid { 5 -[3-(3, 5-d1chloro-phenyl)-
thioureido]-pyridin-2-yl }-amide :
Furan-2-carboxylic acid {4-[3-(3,5-bis~uiﬂuoromethyl—phenyl)-thioureido]-
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‘phenyl}-amide

N-={4-[3-(3, S-B1s-tnﬂuoromethyl—phenyl)-thloureldo]-phenyl}-2-ﬂuoro-
benzamide

N-{4-[3-(4-Amino-3, S-dnchloro-phenyl) thlourexdo]-phenyl}-2-ﬂuoro-
benzamide

.N-{4-[3-(4-Ammo-3 S—dlhromo-phenyl)-thloureldo]-pheny]}—2-ﬂuoro-
benzamide

11,2 3]’I‘h1adlazole-4~carboxyhc acid {4-[3-(5-chloro-pyridin-3-yl)-
mloureldo]-phenyl}-am:de

1,2 3]Thladlazole-4-carboxyhc acid {4—[3 (4-amino-3,5-dibromo-phenyl)- -
thlourexdo]-phenyl}-amnde

1,2 3]Th1ad1azole—4-carboxyhc acid {4-[3- (3-chloro-5-dnnethylammo-
phenyl)-thioureido]-phenyl }-amide -

N-{4-[3-(3-Chloro-5- dlmeﬂlylammo-phenyl) mloureldo]-phenyl}-2—ﬂuoro- :
benzamide

Furan-2-carboxylic acid {4-[3- (3-chloro-5 dlmethylammo-phenyl)- :
thioureido}-phenyl }-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(S-bromo-pyxidin-S-yl)-
thioureido}-phenyl}-amide '

- Furan-2-carboxylic acid {4-[3-(1H—benzotnazol-S-yl)—th1oure1do]-phenyl}-

am1de

N-{4~[3 (lH-Benzotnazol-S-yl)-thloureldo]-phenyl} -2,6-difluoro-benzamide : .
N-[4-({[2-(3-Chloro-phenyl)-hydrazmo] thloxomethyl} ammo)-phenyl]—
furan-2-carboxamide

N-[4-({[2-(3- Chloro-phenyl)—hydrazmo] thloxomethyl} ammo)-phenyl]-Z—
fluoro-benzamide

Furan-2-carboxylic acid {4-{3- (2-ammo-3-chloro—S-tnﬂuoromethyl-phenyl)— :
thioureido]-phenyl}-amide

N-{4-[3- (3-Bromo-S-tnﬂuoromethyl-phenyl)-t.hloureldo]-phenyl}-2-ﬂuoro-
benzamide

[1;2,3}'[‘h1ad1azole-4-catboxylic acid {4—[3-(3-bromo-5-triﬂuoromethyl-
phenyl)'-thioutei_do]-'pheﬁyl'}-amide
{4-[(Furan-2-carbonyl)-amino}-phenyl}-thiocarbamic acid O-(3-chloro-
phenyl) ester '

[1,2 3]Th1ad1azole-4-carboxyhc acid {4-[3- (2-ammo-3-chloro—5 -trifluoro-
methyl-phenyl)-thioureido}-phenyl }-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-piperidin-1-yl-5-
triﬂu_oromethyl-phenyl)—thioureido]-phenyl}-amide
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N-[4-(3-Benzyl-thioureido)-phenyl]-2-fluoro-benzamide

'[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3,4-dichloro-benzy])-thioureido]-

phenyl}-amide

-N-{4-[3-(3,4-Dichloro-benzyl)-thioureido]-phenyl}-2-fluoro-benzamide

[1,2,31Thiadiazole-4-carboxylic acid [4-(3-benzyl-thioureido)-phenyl]-amide
N-[4-(3-Benzo[1,3]dioxol-5¥ylmetl1yl-thioureido)-phenyl]-Z-ﬂuoro-’
benzamide _ ,

[1,2,3) Thiadiazole-4-carboxylic acid [4-(3-benzo[1,3]dioxol-5-ylmethyi-
thioureido)-phenyl]-amide

[l,2,3]Thiadiazolé-4—cérboxylic acid {4-[3-(3,5-bis-trifluoromethyl-benzyl)-
thioureido}-phenyl }-amide

N- {4-[3-(3,5-Bis-triﬂubromethyl—benzyl)—thioureido]-phenyl}-2-ﬂuoro-
benzamide ' '

Furan-2-éarb6xylic acid [4-(3-benzyl-thioureido)-phenyli}-amide

Furan-2-carboxylic acid {4-[3-(3,4-dichloro-benzyl)-thioureido]-phenyl}-
amide

Furan—Z—cafboxylic acid [4-(3-be_nzo[1,3]dioxol-5-yhngmyl-thiourgido)-

phenyl]-amide _

Furan-2-carboxylic acid {4-[3-(3,5-bis-trifluoromethyl-benzy1)-thioureido]-
phenyl}-amide | |
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(4-bromo-3-trifluioromethyl-
phenyl)-thioureido]-phenyl}-amide . |
N-{4-[3-(3-Bromo-4-trifluoromethoxy-phenyl)-thioureido]-phenyl } -2-fluoro-
benzamide

[1,2,3]Thiadiazo_lé—4-carboxylic acid {4-[3-('3-bromo-4-u‘iﬂuoromethoxy-

phenyl)—thioui‘eido]—phenyl }-amide

Furan-2-carboxylic acid {4-[3-(3-chloro-4-trifluoromethylsulfanyl-phenyl)-

" thioureido}-phenyl}-amide

2-Fluoro—N-(4-{3-[2-(3-ﬂuoro—phenyl)-ethyl]-mioureido}-phenyl)—benzamide
2-Fluoro-N-(4-{3-[2-(4-fluoro-phenyl)-ethyl}-thioureido }-phenyl)-benzamide
[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-{2-(3-fluoro-phenyl)-ethyl]-
thioureido}-phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(4-flucro-phenyl)-ethyl]-
thioureido}-phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[3-(2-methyl-butyl)-5-trifluoro-
methyl-phenyl]-thioureido}-phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-isobutyl-5-trifluoromethyl-
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phenyl)-thioureido)-phenyl}-amide

[1,2,3] Thiadiazole-4-carboxylic acid (4-{3-[3-(4-methyl-piperazin-1-yl)-5-
trifluoro-methyl-phenyl}-thioureido)-phenyl)-amide
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3#(3-morpholin-4¢yl-5- o

' uiﬂuoromethyl-phenyl)-mioureido]-phenyl}-amide'

[1,2,3]Thiadiazole-4-carboxylic acid {4-3- ~(3-pyrrolidin-1-y1-5-
tnﬂuoromethyl-phenyl)—thnoureldo]-phenyl}-amnde
Furan-2-carboxylic acid (4-{3—[2—(4-ﬂuoro—phenyl)-ethyl] -thioureido}-

. phenyl)-amnde

[1, 2 3]Th1adxazole-4-carboxyhc acid (4-{3- [2 (3-chloro-phenyl)-ethyl])-
thioureido}-phenyl)-amide

. N-(4-{3-[2-(3-Chloro-phenyl)-ethyl] thloureldo}-phenyl)—Z-ﬂuoro—
_benzamide

Furan-2-carboxylic acid (4-{3-[2-(3-chloro-phenyl)-ethyl]-thioureido}-
phenyl)-axmde

[1,2,3]Thiadiazole-4-carboxylic ac1d (4-{3-[1-(4-fluoro-phenyl)-ethyl]-
ﬂuourendo}-phenyl)-amnde

'2-Fluoro-N-{4 [3- (3-pyn'ohdm-l-yl-S-mﬂuoromethyl-phenyl)—thloureldo}-

phenyl}-benzamide

fluoro-benzamide _ .
2-Fluoro-N-{4 [3- (3-morpholm—4-yl—5 tnﬂuoromethyl-phenyl)-thloureldo]-
phenyl}-benzamlde _ o .
2—Flu_oro-N—(4-{3-[3-(4-méthyl-piperazin—1-yl)-5-u'iﬂuoromethyl-phenyl]-
thioureido}-phenyl)-benzamide

2-F1uoro-N-{4-=[3 (3-p1pendm- -yl-5-tnﬂuoromethyl-phenyl)-thloureldo]-
phenyl)-benzamlde

1.2 3]Th1ad1azole-4-carboxyhc acid {4-[3-(3-dimethylamino-5-

trifluoromethyl- phenyl)-_tluoure1do]-phenyl}-amlde '

‘ [1,2,3]Thiadiazole-4—carboxylic acid {4-[3;(3-chloro-benzyl)-thioureido]-

phenyl}-amide

Furan-2-carboxylic acid (4-{3-[2-(3-fluoro-phenyl)-ethyl]-thioureido}-
phenyl)-amide ' .
Furan-2-carboxylic acid {4-(3-phenethyl-thioureido)-phenyl)-amide
[1,2,3]Thiadiazole-4-carboxylic acid [4'-(3-phénethyl-thioureido)—pheny]]-
amide L :
2-Flu_oro-N—[4-(3-phenethyl-tbioureido)—phéhyl]-benzamide
2-Fluor6-N-(4-{34[3-(2—nieﬂ1yl-butyl)—5-'tdﬂuoromethyl-phenyl]-thioureido}-
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phenyl)-benzamide -
2-Fluoro-N-{4-[3-(3-i_sobutyl-_S-triﬂuor_omemyl-phenyl)-thioureido]-phenyl}- .
benzamide

Furan-2-carboxylic acid {4-[3-(3,5- daﬂuoro-benzyl)-ﬂuoureldo]-phenyl}-
amide

N-{4-[3-(3,5-Difluoro-benzyl)-thioureido)-phenyl }-2-fluoro-benzamide
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3,5-difluoro-benzyl)-thioureido]-
phenyl}-amide

Furan-2-carboxylic acid {4-[3-(3,5-dichloro-benzyl)-thioureido}-phenyl }-
-amide :

N-{4-[3-(3,5-Dichloro-benzyl)-thioureido]-phenyl }-2-fluoro-benzamide
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3,5-dichloro-benzyl)-thioureido]-
phenyl}-amide

Furan-2-carboxylic acid {4-[3-(3-fluoro-5-trifluoromethyl-benzyl)-
thioureido]-phenyl }-amide

2-Fluoro-N- {4-[3-(3-fluoro-5-triflucromethyl-benzyl)-thioureido]-phenyl } -
benzamide

[l,2,3]Thiadiazole—4—carboiylic acid {4-[3-(3-fluoro-5-trifluoromethyl-
benzyl)-thioureido)-phenyl }-amide ‘
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(1-phenyl-ethyl)-thioureido}-
phenyl}-amide
2-Fluoro-N-{4-[3-(1-phenyl-ethyl)-thioureido]-phenyl }-benzamide
Furan-2-carboxylic acid {4-[3-(1-phenyl-ethyl)-thioureido]-phenyl}-amide
2—Fluoro-N-(4-{3-[1-(4-ﬂuoro-phenyl)—ethyl]-thioureido}-phenyl)-benzamide
Furan-2-carboxylic acid (4-{3-[1-(4-fluoro-phenyl)-ethyl}-thioureido}-
phenyl)—amide |

N- {4—[3-(l-ten-Butyl-1 H-imidazol-2-yl)-thioureido)-pheny}}-2-fluoro-
benzamide |

(1,2,3)Thiadiazole-4-carboxylic acid (4-{3-[3- (lsobutyl~methyl-ammo)-5-
lnﬂuoromethyl—phenyl]-thloureldo}-phenyl)-amxde

[1, 2,3]Th1ad1azole-4-carboxyhc acid (4-{3-[3- (3-hydroxy-pyrrohd1n— -yh-5-
trifluoromethyl-phenyl}- -thioureido}-phenyl)-amide
2-Fluoro-N-(4-{3-[3-(1sobutyl—methyl-ammo)-S-tnﬂuoromethyl-phenyl]-
thioureido}-phenyl)¥benzamide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[3-(butyl-methyl-amino)-5-
triﬂuoromethyl-phenyl]-thiouréido}-phenyl)-amide
N-(4-{3;[3-(Butyl-methyi-amino)-5-triﬂuoromemyl-phenyl]-mioureido}-
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phenyl)-2-fluoro-benzamide -

. [-l’,2,'3]Thiadi3zole-4—'carbdxylic acid (4-{3-[2-(3,5-bis-trifluoromethyl-

phenyl)-ethyl}-thioureido}-phenyl)-amide -

[1,2,3] Thiadiazole-4-carboxylic acid {4-[3-(4-fluoro-3-trifluoromethyl-

phenyl)-thioureido]-phenyl}-amide

[1,2,3) Thiadiazole-4-carboxylic acid (4-[3-(4-piperidin-1-yl-3-
ﬁiﬂuoromeﬂlyl—benzyl)-thioureido]-phe_,r_lyl:}-amide
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(4-dimethylamino-3-
triﬂuoromel.hyl-benzyl)-thioureido]-phényl'}-amide

Furan-z-carboxyhc acid (4-{3 [2-(4-ammo-phenyl)—ethyl] -thioureido}-
phenyl)-am1de

Furan-2-carboxyhc acid (4-{3- [2—(4-bromo—phenyl)-ethyl] thlourexdo)-
phenyl)-amide

Furan-2-carboxylic acid {4—[3 (2-p-tolyl-ethy1) thioureido]-phenyl}-amide
[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(4-bromo-phenyl) -ethyl}-
tlnoure:do}-phenyl)-amnde '

Furan-2-carboxylic acid (4-{ 3- [2-(3-methoxy-phenyl)—ethy]] thloureldo}-
phenyl)-amlde

[1,2,3]Thiadiazole-4-carboxylic acid {4—[3 (l-tert-butyl lH-lmldazol-Z—yl)-
thioureido}-phenyl}-amide -

Furan-2-carboxylic acid {4-[3-(1-tert-butyl-1H-imidazol-2-yl)-thioureido]-
phenyl}-amide ' '
N_-{4-[3-,(4-Dimethylamino-3-triﬂuoromethyl—benzyl)-thioureido]-phenyl}-2-
fluoro-benzamide
Furan-2-carboxylic acnd (4—{3 -[2-(3 4—d1methoxy-phenyl)-eﬂ1yl] thioureido}-
phenyl)-amxde

' Furan-2-carboxylic acid {4-[3-(3-phenyi_-propyl)-thioureido]-phenyl}-amide

[1,2,3] Thiadiazole-4-carboxylic acid {4-[3-(3-phenyl-propyl)-thioureido}-
phenyl}-am1de

Furan-Z-carboxyhc ac:d 4-{3- [2-(3 5-bxs-tnﬂuoromeﬂlyl-phenyl)-ethyl]-
tlnoure:do}-phenyl) amide

[1,2 3]Th1ad1azole-4-carboxyhc acid {4—[3 (4-iodo-3- mﬂuoromethyl-

' phenyl)-th;oure;do]-pheny]}-am1de

2-Fluoro-N-{4-[3-(4-piperidin-1-y}-3-trifluoromethyl-benzyl)-thioureido}-
phenyl}-benzamide |

[1,2 3]Th1ad1azole-4-carboxyhc amd (4-{3 [4-(4-methyl-piperazin-1-yl)-3-
mﬂuoromethyl—benzyl]—thloureldo}-phenyl)-axmde
[1,2,3)Thiadiazole-4-carboxylic acid {4-[3- (3-d1methylammo—5-
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trifluoromethyl-benzyl)-thioureidoj-phenyl }amide

Furan-2-carboxylic acid {4-[3-(3,5-bis-triflucromethyl-phenyl)-thioureido-
methyl]-phenyl }-amide

Furan-2-carboxylic acid {4-[3-(3.5-dichloro-phenyl)-thioureidomethyl]-
phenyl}-amide

Furan-2-carboxylic acid {4-[3-(3,4-dichloro-phenyl)-thioureidomethyl]-
phenyl}-amide

Furan-2-carboxylic acid {4-[3-(4-chloro-3-trifluoromethyl-phenyl)-

. thioureido-methyl}-phenyl}-amide

2-Fluoro-N-{4-[3-(4-fluoro-3-trifluoromethyl-benzyl)-thioureido}-phenyl }-
benzamide

[1,2,3]Thiadiazole-4-carboxylic acid {4-{3-(4-fluoro-3-triflaoromethyl-
benzyl)-thioureido]-phenyl }-amide
2-Fluoro-N-{4-[3-(2-phenoxy-ethyl)-thioureido]-phenyl }-benzamide
Furan-2-carboxylic acid {4-[3-(2-phenoxy-ethyl)-thioureido]-phenyl}-amide
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(2-phenoxy-ethy})-thioureido]-
phenyl}-amide - : :
2-Fluoro-N-{4-[3-(3-phenyl-propyl)-thioureido]-phenyl } -benzamide _
[1,2,3]Thiadiazole-4-carboxylic acid (4—[3-(5-ln'ﬂuoromethyl—py:idin—3-yl)-
thioureido]-phenyl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3,4-dichloro-phenyl)-thioureido-
methyl]-phenyl}-amide '
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(4-chloro-3-trifluoromethyl-
phenyl)-thioureidomethyl}-phenyl }-amide
2-Fluoro-N-[4-(3-pyridin-3-ylmethyl-thioureido)-phenyl]-benzamide
Furan-2—carbox.y1ic acid [4-(3-pyridin-3-ylmethyl-thioureido)-phenyl]-amide
[1,2,3]Thiadiazole-4-carboxylic acid [4-(3-pyridin-3-ylmethyl-thioureido)-
phenyl]-amide .

[1,2,3)Thiadiazole-4-carboxylic acid {4-[3-(3,5-dichloro-phenyl)-thioureido-
methyl)-phenyl }-amide
N-{4-[3-(3-Dimethylamino-5-trifluoromethyl-benzyl)-thioureido]-phenyl }-
2-fluoro-benzamide _

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(3-methoxy-phenyl)-ethyl]-
thioureido}-phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(2-p-tolyl-ethyl)-thioureido]-
phenyl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(3,4-dimethoxy-phenyl)-
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* ethyl]-thioureido}-phenyl)-amide -
- [1,2 3]1'luad1azole-4-carboxy11c acid {4—[3-(3 5-b1s-mﬂuoromethyl-phenyl)-
_ thioureidomethyl]-pbenyl}-amide -

N-{4-[3-(3 S-B1s-tnﬂuoromethyl—phenyl)-thlouteldomemyl]-phenyl}-2-
fluoro-benzamide

N-{4-[3-(3,5-Dichloro-phenyl)- thnoureldomethyl]-phenyl} 2—ﬂuoro—
benzamide

N-{4-[3-(3, 4-D1ch]oro-phenyl)-th:oure:domethyl]—phenyl}-2-ﬂuoro-
benzamide '

[1,2,3]'1‘hlad1azole-4-carboxyhc acid (4-[3 (3-acetylammo—S-chloro-phenyl)- '
thioureido]-phenyl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3- [2-(3 4-d1chloro-phenyl) ethyl]-
thioureido }-phenyl)-amide -

1,2 3]Thlad1azo]e-4-carboxyhc acid {4-[3- (1-methyl-3-phenyl-propyl)-

. thioureido]-phenyl}-amide

[1.2,3]Thiadiazole-4-carboxylic acid (4-{3-[ 1-(4-_bromo-phenyl)-eﬂ1§l]—
thioureido}-phenyl)-amide _
1,2 3]Thiddiazole—4-carbdxylic acid {4-{3-(4-phenyl-butyl)-thioureido]-

phenyl}-armde

[1,2 3]Th1ad1azole-4-carboxyhc acid [4-(3-mdan- -yl-mnoureldo)-phenyl]-
amide

11,2 3]Th1ad1azole—4—carboxyhc acid {4 [3- (2-methoxy-benzyl)-tlnourezdo]

phenyl}-am1de

[, 2 3]Thlad1azole-4-carboxyllc acid (4-{3 [2-(2-memoxy-phenyl)-ethyl]-

thloureldo}-phenyl)-a]mde

[1,2 3]Th1ad1azole-4—carboxyhc ac1d (4-{3-[2-(4-methoxy-phenyl)-ethyl]-
thioureido }-phenyl)-amide _
N-(4-{3-[2-:(3'-Dimethylamino-S-tiiﬂuoromethyl-phenyl)-ethyl]—thiouréido}-
phenyl)-2-fluoro-benzamide o

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[3-(3-dimethylamino-propyl)-5-
trifluoromethyl-phenyl]}-thioureido}-phenyl)-amide

[1,2,3) Thiadiazole-4-carboxylic acid {4-[3-(2-phenylsulfanyl-cthyl)-
thioureido]-phenyl }-amide ' |

: 2-Fluoro-N-{4—[3—(2—'phenylsulfan’yl—ethyl)-thiOureido]-phenyl}-benzamide

Furan-2-carboxylic acid {4-[3-(2-pheny1§ulfanyl¥_éthyl)-thioureido]-phenyl}-
amide - '
2-Fluoro-N-[4-(3-pyﬁdi_n-4-ylmemYI-fhjoureido)-phenyI]-benzamide
Furan-2-carboiyiic acid {4-(3-pyridin-4-yimethyl-thioureido)-phenyl}-amide
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[1,2,3]Thiadiazole-4-carboxylic acid [4-(3-pyridin-4-ylmethyl-thioureido)-
phenyl]-amide : '
2-Fluoro-N-{4-[3-(3-iodo-benzyl)-thioureido]-phenyl }-benzamide
Furan-2-carboxylic acid {4-[3-(3-iodo-benzyl)-thioureido]-phenyl }-amide
[1,2,3]Thiadiazo]e-4-carboxylic acid {4-[3-(3-iodo-benzyl)-thioﬁreido]-
phenyl}-amide '
N—(4-{3-[2-(3,S-Dichlom-phenoxy)-ethyl]-thioureido}-phenyl)-2-ﬂuoro-
benzamide '

Furan-2-carboxylic acid (4-{3-[2-(3,5-dichloro-phenoxy)-ethyl}-thioureido}-
phenyl)-amide ' '

- N-(4-{3-[2-(3-Chloro-phenoxy)-ethyl}-thioureido }-phenyl)-2-fluoro-

benzamide

Furan-2-carboxylic acid (4-{3-[2-(3-chloro-phenoxy)-ethyl]-thioureido}-
phenyl)-amide .
[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(3-chloro-phenoxy)-ethyl]-
thioureido}-phenyl)-amide

* 2-Fluoro-N-{4-[3-(2-fluoto-5-triflucromethyl-benzyl)-thioureido)-phenyl } -

benzamide

Furan-2-carboxylic acid {4-[3—(2-ﬂuoro-S-ﬁiﬂuoromethyl-benzyl)-
thioureido]-phenyl }-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(2-fluoro-5-trifluoromethyl-
benzyl)-thioureido]-phenyl}-amide
N—{4-[3-(3,4-Diﬂuoro-benzyl)-ﬂniouteido]—phenyl}-2-ﬂuoro-benzamide
N—(4-{3-[2-(_4-Dimethylamino-3-methyl-phenyl)-ethyl]-thioureido}-phenyl)-
2-fluoro-benzamide |
[1,2,3]Thiadiazble-4-carboxylic aéid (4-{3-[2-(3-dimethylamino-5-trifluoro-

methyl-phenyl)-ethyl]-thioureido}-phenyl)-amide

Furan-2-carboxylic acid {4-[3-(3,4-difluoro-benzyl)-thioureido}-phenyl}-
amide .
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3,4-difluoro-benzyl)-thioureido]-
phenyl}-amide '
N-{4-[3-(3-Chloro-4-fluoro-benzyl)-thioureido]-phenyl }-2-fluoro-benzamide
[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(3-bromo-phenylsulfanyl)-
ethyl}-thioureido }-phenyl)-amide |

Furan-2-carboxylic acid (4-{3-[2-(3-bromo-phenylsulfanyl)-ethyl])-
thioureido}-phenyl)-amide
N-(4-{3-[2-(3-Bromo-phenylsulfany1)-ethyl]-thioureido }-phenyl)-2-fluoro-
benzamide
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{1,2,3)Thiadiazole-4-carboxylic acid (4-{ 3- [2-(3-bromo-4-methoxy-pheny1)- ‘
ethyl]-thxoure:do}-phenyl)— amide:
[1,2,3]Thiadiazole-4-carboxylic acid (4-{ 3-[2-(5-bromo-2-methoxy-phenyl)—

: ethyl] -thioureido}-phenyl)- amide -

I1, 2 3]Thlad1azole-4-carboxyhc acid (4-{3- [2—(2-chloro-pheny1) -ethyl]-

: thxoureldo}-phenyl)-amxde

(1,2 »3]Thiadiazole-4-carboxylic acid (4-{3 [2-(2-ﬂuoro-phenyl)—ethyl]-
thioureido}-phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2—(4-chloro-phenyl)-ethyl]—
thioureido}-phenyl)-amide _
[1,2,3]’1‘hiadiazole-4-carbox_yli_c acid {4;[3-(3,3-diphenyl-propyl)— :
thidureido]-phenyl)-amnde

2-Fluoro-N-(4-{3 [4- 4-met.hyl-p1perazm- -y1)- 3-tnﬂuoromethy1-benzyl]-

thloureldo}-phenyl)-benzamde ,
[1,2 3]Th1ad1azole-4-carboxyhc acxd (4 {3 [2-(3 S-dlchloro-phenoxy) -ethyl])- :
thloureldo}-phenyl)-anude .

[1 2,3]Th1ad1azole—4-carboxyhc aad {4-[3 -(3-chloro-4-fluoro-benzyl)-
thloureldo]-phenyl}-amme

[1,2 3]Th1adlazole-4-carboxyhc acxd {4—[3 (4-ten-butyl—benzyl)—thxoureldo]-
phenyl}-amlde

1,2 3]Th1ad1azole-4—carboxyhc acid {4-[3-(3,5- dlmethyl-benzyl)- :
thloureldo]-phenyl} -amide ,

1,2 3]Th1ad1azole-4-carboxyhc acid (4 -{ 3 [2-(4-dlmethylammo-3-methyl-
phenyl)—ethyl] -thioureido}-phenyl)-amide

[1,2,3]Thnad1azole-4-carboxyhc acid (4-{3-[2-(4-bromo-phenbxy)-eth_yl]-
thioureido}-phenyl) amide

(1.2 3]Th1adnazole-4—carboxyhc amd (4-{3 [2 (4-1odo-phenoxy) -ethyl]-
thloureldo}-phenyl)-amxde

N-(4-{3- [2-(4-Bromo-phenoxy)-ethyl]—thloureldo}-phenyl)—Z-ﬂuoro-
benzamide
2—Fluoro-N-(4-{3'-[2-(4-i_odo-phenox)?)-eﬂ1yl]-thibureido}-phenyl)-benzamide
Furan-2-carboxylic acid (4-{3-[2-(4-bromo-phenoxy)-ethyl]-thioureido}-
phenyl)-amide | | §

Furan-2-carboxylic acid (4-{3-[2—(4-i6do-phenoxy)-ethyl]—thioureido}-
phenyD-amide -

" Oxazole-4-carboxylic acid {4»[3-(3 4-d1chloro-phenyl) thlourexdo]-

phenyl}-amide _
Thlazole~4-carboxylic acid {4—[3-(3,5-dichloro-phenyl)-thioureido]-phenyl}-
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amide

Thiazole-4-carboxylic acid {4-[3~(3,5-bis-trifluoromethyl-phenyl)-
thioureido]-phenyl}-amide

Oxazole-4-carboxylic acid {4-[3-(3,5-dichloro-phenyl)-thioureido]-phenyl}-
amide _
[1,2,3)Thiadiazole-4-carboxylic acid (4-{3-[2-(3,4-dichloro-phenoxy)-ethyl]-
thioureido}-phenyl)-amide

Thiazole-4-carboxylic acid {4-[3-(3,4-dichloro-phenyl)-thioureido}-phenyl }-
amide

Thiazole-4-carboxylic acid {4-[3-(4-chloro-3-triflucromethyl-phenyl)-
thioureido]-phenyl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(2-phenylamino-ethyl)-
thioureido]-phenyl}-amide '

[1,2,3)Thiadiazole-4-carboxylic acid (4-{3-[2-(2,4-dichloro-phenyl)-ethyl}-
thioureido }-phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(3-trifluoromethyl-phenyl)-
ethyl]-thioureido }-phenyl)-amide _ .
[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(2,6-dichloro-phenyl)-ethyl]-
thioureido}-phenyl)-amide

‘ [1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(3,4-dichloro-phenylsulfanyl)-

ethyl]-thioureido}-phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(2-fluoro-5-trifluoromethyl-
phenylsulfanyl)-ethyl}-thioureido}-phenyl)-amide
N-(4-{3-[3-Chloro-5-(3-{4-[([1,2,3];hiadiazole—i}-carbonyl)-amino]-phenyl)-
thioureido)-phenyl]-thioureido}-phenyl)'-[l,2,3]thiadiazole-4-carboxamide
[1,2,3]'I‘hiadiézple-4-carboxylic acid (4-{3-[2-(4-ethyl-phenyl)-ethyl)-
mioureido}-phenyl)-amidé _

Oxazole-4-carboxylic acid {4-[3-(4-chloro-3-trifluoromethyl-phenyl)-
thioureido}-phenyl}-amide '
Oxazole-4-carboxylic acid {4-[3-(3,5-bis-triflaoromethyl-phenyl)-
thioureido]-phenyl }-amide _
[1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(3,4-diﬂuoro-phenyl)-ethyl]—
thioureido}-phenyl)-amide '
[1,2,3]Thiadiazole—4—carboxylic acid (4-{3-[2-(4-triflnoromethyl-phenyl)-
ethyl]-thioureido}-phenyl)-amide

Furan-2-carboxylic acid (4-{3-[2-(3,4-dichloro-phenyl)-ethyl]}-thioureido}-
phenyl)-amide

N-(4-{3-2-(3,4-Dichloro-phenyl)-ethyl]-thioureido }-phenyl)-2-flnoro-
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benzamide o S .
(1,2 3]Thladiazole-4-carboxyhc acid (4-{3 [2-(3 5-d1ﬂuoro-phenyl)—ethyl]—
thioureido}-phenyl)-amide - :
2-Fluoro-N-(4-{3- [2-(2—ﬂuoro-phenyl)—ethyl]-thxourenio}-phenyl)—benzamnde
1,2 3]Th1ad1azole-4—carboxyhc acid (4-(3-[2-(4-mtro-phenyl)—elhyl]-

.thioureido }-phenyl)-amide

1,2 3]Th1ad1azole—4-carboxyhc acid {4—[3 (I-meﬂxyl-2—phenyl-ethyl)-
tluoureldo]-phenyl}-armde '
N-{4-[3-(4- tert-Butyl-benzy!)-thioureido}-phenyl }-2-fluoro-benzamide
N—{4-[3'-(3' S-ZDimethyl-benzyl) thioureido]-phenyl)-2 ﬂubro-benzmhide
[1,2 3]Th1ad1azole-4-carboxyhc acid {4{3 (2-hydroxy- l—phenyl-ethy!)-
thioureido}-phenyl }-amide .

2-Fluoro-N-{4-[3- (l-methyl- -phenyl—ethyl) thloureldo]-phenyl}
benzamide .
(1.2,3]Thiadiazole-4-carboxylic acid {4-[3-(1-methyl-1-phenyl-ethyl)-
ﬂlioureido]-phehyl)-amide
1,2 3]Th1ad1azole—4—carboxyhc acid {4-[3- (2-chloro-benzy1)-(hloureldo]-
phenyl}-amxde

phenyl}-amide

1,2 3]Th1adlazole-4-calboxyhc acid {4-[3-(3-mﬂuoromethyl—benzyl)—
tlnoureldo]-phenyl}-amxde -

[1, 2 3]Th1ad1azole-4—carboxyhc acid {4-[3 (3 ﬂuoro-benzyl)—thmureldo]-

| ) phenyl}-amde

1,2 3]Th1adlazole-4-carboxyhc acid (4-{3- [2-(2-chloro-phenoxy)—ethyl]-
thloureldo}-phenyl)-amxde
[1,2 3]Thnad1azole-4-carboxylic acid (4_»{3-[2-(3-bromo-p_henoxy)-eth_yl]—

' thloureldo}-phenyl)-annde

1,2 ,3]Thiadiazole-4-carboxylic ac:d 4-{3-[2- 2-ﬂuoro-phenoxy)—ethyl]-
thioureido}-phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid (4-{3- [2-(3-ﬂuoro-phenoxy) ethyl]-
thioureido}-phenyl)-amide

[1,2 3]Th1ad1azole-4—carboxyhc acid (4-{3 [2— 2-ﬂuoro-5 ~trifluoromethyl-
phenoxy)-ethyl]—tlnourexdo}-pheny])-amlde __

Furan-2-carboxylic acid (4-{3—[2-(2—ﬂuorofphehyl)-ethyl]-thioureido_}-
phenyl)-amide _
{1,2,3)Thiadiazole-4-carboxylic acid {4-[3-(4-bromo-phenyi)—thioureido]—
phenyl}-amide o |
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[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(4-fluoro-phenyl)-thioureido]-
phenyl}-amide :

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(4-fluoro-benzyl)-thioureido]-
phenyl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(4-chloro-benzyl)-thioureido}-
phenyl}-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(4-bromo-benzyl)-thioureido}-
phenyl}-amide
N-(4-{3-[1-(4-Fluoro-phenyl)-ethyl)-thioureido } -phenyl)-acetamide
Thiazole-4-carboxylic acid {4-[3-(3,4-dichloro-benzyl)-thioureido}-phenyl)}-
amide

Thiazole-4-carboxylic acid {4-[3-(2-fluoro-5-triflucromethyl-benzyl)-
thioureido}-phenyl}-amide _

Thiazole-4-carboxylic acid {4-[3-(4-tert-butyl-benzyl)-thioureido}-phenyl }-
amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(2-fluoro-phenyl)-thioureido]-
phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-fluoro-phenyl)-thioureido}-
phenyl}-amidg | ' |

[1,2,3]Thiadiaiole-4—carboxylic acid (4-{3-[2-(3-iodo-phenoxy)-ethyl]-
thioureido}-phenyl)-amide
N-(4-{3-[1-(4-Fluoro-phenyl)-ethyl}-thioureido}-phenyl)-2—phenle
acetamide
N-(4-{3-[1-(4-Fluoro-phenyl)—eﬂ1yl]-thioureidd}-pheny!)-2—methoxy-
benzamide
N-(4-{3-[1-(4-Fluoro-phenyl)-ethyl]-thioureido}-phenyl)-3-methoxy-
benzamide
N-(4-{3-[1-(4-Fluoro-pheny})-ethyl]-thioureido}-phenyl)-4-methoxy-
benzamide
2-Chloro-N-(4-{3-[1-(4-fluoro-pheny})-ethyl]-thioureido } -phenyl)-
benzamide

4-Chloro-N-(4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido }-phenyl)-
benzamide

Acetic acid 4-(4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido}-
phenylcarbamoyl)-phenyl ester :
N-(4-{3-[1-(4-Fluoro-phenyl)-ethyl]-thioureido }-phenyl)-benzamide
N-(4-{3-[1-(4-Fluoro-phenyl)-ethyl]-thioureido }-phenyl)-isonicotinamide
N-(4-{3-[1-(4-Fluoro-phenyl)-ethyl]-thioureido } -phenyl)-4-hydroxy-
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benzamide
761 429 - 3-Chloro-N-(4-{3-[1- (4—ﬂuoro-phenyl)-ethyl]-thom'eldo}-phenyl)- .
benzamide

762 470 [1,2,3]Thiadiazole-4-carboxylic acid (4-{3 -[2-(3-fluoro-5-triflucromethyl-
_ , .-phenyl)-ethyl]-tlnoureldo}—phenyl)-annd_e_. :
763 520 [1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(2,4-bis-triflucromethyl-
|  phenyl)-ethyl}-thioureido}-pheny)-amide -
764 470 [1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(4-fluoro-3-trifluoromethyl-
phenyl)-ethyl]-mlouremo}-phenyl)-am:de . '

765 438 4-D1methy1ammo—N-(4—{3 [1- (4—ﬂuoro-phenyl)-ethyl]-tlnourendo}—phenyl)
) - benzamide .
766 47() . [1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[2-(2-ﬂuoro-3-tﬁﬂuofbmethyl-
phenyl)-et.hyl]—tlnourexdo}-phenyl)-amxde
767 470 [l 2 3]Th1adlazole-4 carboxylic-acid (4- {3 [2-(2-fluoro-5- tnﬂuoromethyl-
phenyl)-ethyl]- thlqureldo}-phenyl)-almde
768 510 {1231 Thiadiazole-4-carboxylic acid (4-{3-[2-(3-iodo-phenyl)-ethyl]-
th:ourexdo}-phenyl)-am:de .
. 769 | 470 [1,2 3]Th1ad1azole-4-carboxyl|c ac1d (4-{3- [2-(4-ﬂuoro-2-mﬂuoromethyl-

phenyl) ethyl]-tlnoureldo}-phenyl)-amlde
770 463  [1,2.3]Thiadiazole-d-carboxylic acid (4-{3-[2- G- bromo-phenyl)-ethyl]-
' thioureido}-phenyl)-amide R
771 427 2-Fluoro-N—(4—{3-[1-(4—ﬂuoro-pheny1)—ptopyl]-thioureido}—phenyl)-'

benzamide o

772 ' 475 2—Fluoro-N-(4.-{3-[(4-_ﬂuoro-phenyl)-phenyl-mémyl]-thi'oureido}-phenyl)-
benzamide

773 455 2-Fluoro-N-(4-{3-[1- (4-ﬂuoro-phenyl)-pentyl]—thmureldo}-phenyl)- :
benzamide _

774 489 2-Fluoro—_N-(4-_{3-[1-(.4_-ﬂuoro-phenyl)-z-pheﬁyl—ethyl]—thioureido}-phenyl)-
benzamide :

775 409 2-Fluoro-N-{4-[3-(1-o-_tolyl-_ethyl)-thioureido]-phenyl}-benzamide |

776 409 2-Fluoro-N—{4-[3-(]-m-tolyl-ethyl)-thioureido]-phenyl}-benzanﬁde
777 425 2-Fluoro-N-(4-{3-[1- (4-methoxy-phenyl)—ethyl] thioureido}-phenyl)-

benzamide
778 412 2-Fluoro-N-(4-{3-[1 -(Z-ﬂudro-phenyl)-eﬂlyl]-thioureido}-phenyl)-
beniamide '
779 - 429  N-(4-{3-[1-(3- Chloro-phenyl)-ethyl]-thxoureldo}-phenyl)-2-ﬂuoro—
- benzamide

780 473 N-(4-{3-[1-(3-Bromo-phenyl)-cthyl]-thioureido }-phenyl)-2-fluoro-
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benzamide

.N-(4-{3-[1-(4-Chloro-phenyl)-ethyl]-thioureido }-phenyl)-2-fluoro-

benzamide

2-Fluoro-N-{4-[3-(1-p-tolyl-ethyl)-thioureido}-phenyl } -benzamide
N-(4-{3-[1-(2-Bromo-phenyl)-ethyl]-thioureido} -phenyl)-2-fluoro-
benzamide

N-(4-{3-[1-(2-Chloro-phenyl)-ethyl}-thioureido }-phenyl)-2-fluoro-
benzamide
2-Fluoro-N-(4-{3-[1-(2-trifluoromethyl-phenyl)-ethyl)-thioureido } -phenyl)-
benzamide
2-Fluoro-N-(4-{3-[1-(3-trifluoromethyl-phenyl)-ethyl}-thioureido} -phenyl)-
benzamide

2-Fluoro-N-(4-{ 3-[1-(4-triﬂuoromethyl-phenyl)-ethyl]—thioureido} -phenyl)-
benzamide '
2-Fluoro-N-(4-{3-[1-(2-methoxy-phenyl)-ethyl]-thioureido }-phenyl)-

. benzamide

2-Fluoro-N-(4-{3-[1-(3-methoxy-phenyl)-ethyl}-thioureido }-phenyl)-
benzamide S o o
2-Fluoro-N-(4-{3-[1-(4-fluoro-phenyl)-2-methyl-propyl]-thioureido} -

‘phenyl)-benzamide

N-(4-{3-[1-(3-Cyano-phenyl)-ethyl]-thioureido }-phenyl)-2-fluoro-benzamide
N-(4-{3-[1-(4-Cyano-phenyl)-ethyl]-thioureido } -phenyl)-2-fluoro-benzamide
N-(4-{3-[1-(4-Dimethylamino-phenyl)-ethyl]-thioureido }-phenyl)-2-fluoro-
benzamide

N-(4-{3-1 -(3-Dimeihy]amino-phenyl)-et.hyl]-thioureido}-phenyl)-Z-ﬂuoro-
benzamide -
2-Bromo-N—(4-{'3-[1-(4-ﬂuoro-phenyl)—ethyl]-thioureido}-phenyl)-
benzamide

Quinoline-2-carboxylic acid (4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido}-
phenyl)-amide
2-Fluoro-N-{4-[3-(2-hydroxy-1-phenyl-ethyl)-thioureido]-phenyl } -
benzamide | o
2-F1uoro-N-[4-(3-isopropyl—thioureido)—phenyl_]-benzamide
2-Fluoro-N-{4-[3-(1-naphthalen-2-yl-ethyl)-thioureido}-phenyl}-benzamide
3-Fluoro-N-(4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido ) -phenyl)-benzamide
4-Fluoro-N-(4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido }-phenyl)-benzamide
2-Fluoro-N-{4-[3-(1-furan-2-yl-ethyl)-thioureido]-pheny!}-benzamide
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803 . 395 . 2—Fluoro-N-{4-[3-(1-pyﬁdin-4-yl-éthyl)-thioureido]ephenyl}-benzamide

804 397 2-Fluoro-N—(4-{3-[1 (1-methyl—1H-pyrrol-2~yl)—ethyl] thloureldo}-phenyl)-
' benzamide :

805 401 2—F.luoro-N-{4—[3-(1-thiophen-3—yl—ethy1)-tl1ibureido]-phenyl}-benza‘inide

806 445 N-{43- (3-Chloro-4-ethoxy-phenyl)-th:oureldo]-phenyl}-2-ﬂuoro-

'benzalmde
807 459 N-{4-[3-(3- -Chloro-4-propoxy-phenyl)-thioureido}-phenyl }-2-fluoro-
: benzamide :
{08 459 N-{4-[3- (3-Chloro-4-1sopropoxy—phenyl)-thlourexdo]-phenyl}-2—ﬂuoro-
benzamide
809 473 N-{4-[3-(4-Butoxy-3-chloro-pheny!)-thioureido}-phenyl }-2-fluoro- -
benzamide '
810 522 2-Fluoro-N—{4—[3 (3-10do—4—methoxy-phenyl)-th:ourexdo]—phenyl)-
benzamide
811 . 475 N-{4-[3- (3-Bromo-4—methoxy phenyl) thloureldo]-phenyl}-2-ﬂuoro-
. benzam1de
812 520 N-(4-{3-[1-(4-Fluoro-phenyl)-emyl]-thioureido}-phenyl)—2-iodo—beniamide '
8]3 346 N-(4-{3-[l-(4-Fluoro—phenyl)-ethyl] thlourexdo)—phenyl)-proplonaxmde '
814 286 'N-[4-(3—Phenyl-thnoure1do)-phenyl]-acetamlde
EXAMPLE 815 (METHOD 32)

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(2, 5-d1chIoro-phenyl)-thloureldo]- :
" phenyl}-amide

To a solution of 2,5-dichloroaniline (0.16 g) in tetrahydrofuran (20 mL) is added
freshly prepared 1,1’-fhiocarbonyldii1nidazole (0.20 g) and the mixture is stirred for
approximately 30 minutes at room temperature. [1,2,3}-Thiadiazole-4-carboxylic acid
(4-amino-phenyl) amide (0.22 g) is added to the reaction flask and the mixture is
stirred for 'approximately 6 hours. The solvent is then removed by evaporation under
reduced pressure and warm acetonitrile (3 mL) is added. Aff:ér 15 hours the mixture
is filtered and the collected precipitate is washed with acetonitrile then diethyl ether,

and air dried to provide the desired product as a white powder.
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Using the above procedure and appropriate starting materials the following

compounds were prepared:

| EX.
NO.
816
817
818
819
820
821
822
823
824

82.5
826
8.27
828
829
830

831
832
833
834
835

836

837

M+H

321
413
443
443
443
431
431
431
437

511
481
505
477
501

517

COMPOUND NAME
N-{4#[3-(3-Chloro-pheny])-thioureido]-phenyl}-acetamide
N-{4-[3-(3-Chloro-4-methoxy-phenyl)-thioureido]-phenyl }-benzamide
N-{4-[3-(3-Chloro-4-methoxy-phenyl)-thioureido}-phenyl}-2-methoxy-benzamide
N—{4-[3-(3-Chloro-4—inethoxy-phenyl)-Lhioureido]—phenyl}-3-methoxy-benzamide
N-{4-[3-(3-Chloro-4-methoxy-phenyl)-thioureido]-phenyl }-4-methoxy-benzamide
N-{4-[3-(3-Chloro-4-methoxy-phenyl)-thioureido]-phenyl }-4-methoxy-benzamide
N-{4-[3-(3-Chloro-4-methoxy-phenyl)-thioureido]-phenyl }-3-fluoro-benzamide
N-{4-[3-(3-Chloro-4-methoxy-phenyl)-thioureido}-phenyl }-4-fluoro-benzamide
Furan-2-carboxylic acid {4-[3-(3,5-dichloro-4-methoxy-phenyl)-thioureido]-
phenyl}-amide
{4-[3-(5-Bromo-2,4-dimethoxy-phenyl)-thioureido}-phenyl }-carbamic acid
hexyl ester o _ ' . '
Hexanoic acid {4-[3-(5-bromo-2,4-dimethoxy-phenyl)-thioureido}-phenyl }-
amide :

N-{4-[3-(5-Bromo-2 4-dimethoxy-phenyl)-thioureido]-phenyl }-2-fluoro-
benzamide

Furan-2-carboxylic acid {4-[3-(5-bromo-2,4-dimethoxy-phenyl)-thioureido]-
phenyl}-amide
N-{4-[3-(5-Bromo-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-2-methyl-
benzamide )
N-{4-[3-(5-Bromo-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-4-methoxy-

- benzamide

395
395
423
423
457

457

421

N-{4-[3-(5-Chloro-2-ethoxy-4-methoxy-phenyl)-thioureido]-phenyl }-acetamide
N-{4-[3-(5-Chloro—4—ethoxy-2-méthoxy-phenyl)-thioureido]-phenyl}-acetamide
N-{4-[3-(2-Butoxy-5-chloro-4-methoxy-phenyl)-thioureido]-phenyl}-acetamide
N-{4-[3-(4-Butoxy-5-chloro-2-methoxy-phenyl)-thioureido)-phenyl }-acetamide

- N-{4-[3-(2-Benzyloxy-5-chloro-4-methoxy-phenyl)-thioureido]-phenyl }-

acetamide . . o
N-{4-[3-(4-Benzyloxy-5-chloro-2-methoxy-phenyl)-thioureido]}-phenyl}-
acetamide

[1,2,3}Thiadiazole-4-carboxylic acid { 4-[3-(3-chloro-4-methoxy-phenyl)-
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thioureido]-phenyl }-amide -
2-{4—[3—(4-Acety1am1no-phenyl)-tluoureldo}-Z-chloro-S—methoxy—phenoxy)
acetamide
N—{4-[3-(5-Chloro-z-hydmxy-_‘l-methoxy-phenyl)-_thioureido]-phenyl}-acélamide
N—{4—[3—(3-Cﬁiofo—4—méﬂ1ylsulfzinyl-phenyl)-ﬂlidureido]-phenyl}-écetamide
N-[4-(3- {3-Chloro-4 -[methyl- (1-methyl-p1pendm-4—yl) ammo]-phenyl}-
thioureido)-phenyi]-acetamide

N-(4-{3- [3-Chloro-4-(methyl-phenyl-ammo)—phenyl] -thioureido}-phenyl)-
acetamide
N—[4-(3-{4—[(1-Benzyl-pyrrolidin—3-yl)-methyl-ami_no']-B-chloro-phenyl}'-
thioureido)-phenyl]-acetamide |
N-(4-{3- [3-Chloro-4-(cyclopentyl-meﬂxyl—ammo)-phenyl]-thlourendo}-phenyl)-
acetamide

N-[4-(3-{3-Chloro-4- [methyl—(1-methyl-pyrrohdm-3 yl)-ammo]-phenyl}-
thloureldo)-phenyl]-acetamlde

Furan-2-carboxylxc acid {4-[3- (3~chloro-4-methylsulfanyl-phenyl)-thxoureldo]-
phenyl}-amide '
N-{4-[3-(3-Chloro-4-meﬂ1ylsulfanyl—phenyl)-th1oure1do]-phenyl}-2-ﬂuoro-

. benzamxde

N-{4-[3-(3- Chloro-4-methylsulfanyl-phenyl)-thlourexdo]-phenyl}-2,6-d1ﬂuoro-

‘benzamide - -

N-{4-[3- (5-Chloro-2-methoxy-4—meﬂ1yl—phenyl) thlouteldo]-phenyl }-2-fluoro- -

" - benzamide -

589

N-{4-[3- (5-Chloro-2-methoxy-4-methyl-phenyl) thlourexdo]-phenyl}-2-methyl-
benzamide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-chloro-4—d1methylam1no-phenyl)-
thioureido]-phenyl}-amide : '

- N-{4-[3-(3- Chloro-4-dunethylammo—phenyl)—thxoureldo]-phenyl}-2-ﬂuoro-

benzamide

[1,2,3]Thiadiaz61e—4—carboxylic acid [4-(3-{3-chloro-4-[methyl-(1-methyl)-
piperidin-4-yl)-amino}-phenyl}-thioureido)-phenyl)-amide
[1,2,3]Thiadiazdle-4-carboxylic acid [4-(3-{4-[(1-benzy}-pyrrolidin-3-yl)-
m'ethyl-amino]-3-chloro-phenyl};thioureidd)-phényl];axnide
N-[4-(3-{3-Chloro-4-[methyl- (1-methyl-plpendm-4-yl)-ammo]-phenyl}-
thioureido)-phenyl]}-2-fluoro-benzamide

{1,2,3]Thiadiazole-4-carboxylic acid (4—[3'-(5~chlorb—2-methoxy-4-methyl- '
phenyl)-thioureido}-phenyl }-amide '
N—[4—(3-{4-[(1-Benzyl-pyrrolidin—3—yl)-methyl-amihoj—3-chloro-phenyl}-
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thioureido)-phenyl]-2-fluoro-benzamide :
858 501  Furan-2-carboxylic acid {4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-
3-&iﬂuoroineﬂ1yl-phenyl}-amide
859 366 2-Fluoro-N-[4-(3-phenyl-thioureido)-phenyl]-benzamide
860 338 Furan-2-carboxylic acid [4-(3-phenyl-thioufeido)'-phenyl]-amide
861 356 [1,2,3]Thiadiazole-4-carboxylic acid [4-(3-phenyl-thioureido)-phenyl]-amide
862 365 N-(4-{3-[3-Chloro-4-(1-hydroxy-ethyl)-phenyl]-thioureido}-phenyl)-acetamide

863 435 [1,2,3]Thiadiazole-4-carboxylic acid (4-{3-[3-chloro-4-(1-hydroxy-ethyl)-phenyl]-
thioureido}-phenyl)-amide

864 365 N-(4-{3-[3-Chloro-4-(2-hydroxy-ethyl)-phenyl]-thioureido}-phenyl)-acetamide

865 445 N-(4-{3-[3-Chloro-4-(1-hydroxy-ethyl)-phenyl]-thioureido}-phenyl)-2-fluoro-
benzamide

866 417 Furan-2-carboxylic acid (4-{3-[3-chloro-4-(1-hydroxy-ethyl)-phenyl]-thioureido}-
phenyl)-amide .

867 371 [1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-amino-phenyl)-thioureido}-phenyl}-
amide :

868 501 Furan-2-carboxylic acid {4—[3-(3-bromo-4»uiﬂuoromethoxy-phenyl)—thibureido]—
phenyl}-amide ' '

869 423 N-{4-[3-(3-tert-Butyl-phenyl)-thioureido}-phenyl}-2-fluoro-benzamide

870' 440 [1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(4-chloro-3,5-dichloro-phenyl)-
thioureido}-phenyl }-amide

974 485 N-{4-[3-(1-Benzofuran-2-yl-ethyl)-thioureido]-phenyl}-2-trifluoromethyl-
benzamide .

975 412 N-(4-Fluoro-phenyl)-4-{3-[1-(4-fluoro-phenyl)-ethyl}-thioureido}-benzamide

976 446 Isoquinoline-1-carboxylic acid (4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido}-
phenyl)-amide _

977 468 Isoquinoline-1-carboxylic acid {4-[3-(1-benzofuran-2-yl-ethyl)-thioureido}-
phenyl}-amide

978 506 Isoquinoline-1-carboxylic acid (4-{3-[1-(4-bromo-phenyl)-ethyl]-thioureido}-
phenyl)-amide

979 453 Isoquinoline-1-carboxylic acid (4-{3-[1-(4-cyano-phenyl)-ethyl]-thioureido} -
phenyl)-amide |

980 435 Benzofuran-2-carboxylic acid (4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido}-
phenyl)-amide

981 457 Benzofuran-2-carboxylic acid {4-[3-(1-benzofuran-2-yl-ethyl)-thioureido)-phenyl}-
amide

982 495 Benzofuran-2-carboxylic acid (4-{3-{1-(4-bromo-phenyl)-ethyl]-thioureido}-
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* - phenyl)-amide

Benzofuran-2-carboxylic ac1d @-{3- [1-(4-cyano-pheny1) ethyl]-thmureldo}-
phenyl)-amide. -

Isoqumolme—3-carboxyhc acid (4-{3-[1-(4-ﬂuoro-phenyl)-emyl]-mloureldo)-
phenyl)-amide

Isoquinoline-3-carboxylic acid {4-[3- (1-benzofuran-2-yl—ethyl)-th10ure1do]-
phenyl}-amnde '

Isoquinoline-3- carboxyhc acid (4—{3 [1- (4 cyano-phenyl)-ethyl] tlnourendo}-

_phenyl)-amxde

Isoquinoline-3-carboxylic acid (4-{ 3-[1-(4-bro_1ﬁo—phenyl)-emyl]-miourgido}-
phenyl)-am:de '

‘Quinoline-3-carboxylic acid (4—{ 3- [l (4-ﬂuoro-phenyl)-ethyl] thioureido}-phenyl)-

amide :
Quinoline-4-carboxylic acxd 4-{3- [1-(4-ﬂuoro-phenyl) -ethyl]-thioureido}-phenyl)- S '
amide .
Qumolme-ﬁ-carboxyhc acid (4-{ 3-[1 (4-ﬂuoro-phenyl)-ethyl]—ﬂuoureldo}-phenyl)-

amide . : . :

Qumolme-s-carboxyhc acid (4-{3—[1 (4~ﬂuoro-phenyl)-emyl]-thnoureldo)-phenyl)-

amide _ : o .

N-(4-{3-1- (4-Fluoro-phenyl)-ethyl]-th1oure1do}-phenyl)-2 mﬂuoromethyl-

benzamide , o

2-Cyano-N-(4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido }-phenyl)-benzamide
N-{4-[3-(3-Chloro-4-isobutoxy-phenyl)-thioureido]-pheny1}-2-fluoro-benzamide

2-Fluoro-N-{4-[3- (3-ﬂuoro-4-methoxy-phenyl)-thioureido]-phenyl}-benzamide

N-(4-{3- [3-Chloro-4-(2-methoxy-eﬂloxy)-phenyl]-thmurendo}-phenyl)—2-ﬂuoro-

benzamide

2—Fluoro-N—{4-[3-(3-ﬂlioro-4-methyl-phenyl)-mioureidb]-phenyl}-benzamide

' 2-Fluoro-N-(4-[3 -(4-mcthoxy—3-uiﬂuoromethyl—.phenyl)-ﬂlioureido]-phenyl}-

benzamide _ -
N-{4-[3-(2-Amino-5-triflucromethyl-phenyl)-thioureido}-phenyl }-2-fluoro-

" benzamide

N-(4-{ 3. [1-(3-Chloro-4-methoxy-phenyl)- ethyl]-ﬂnoureldo}-phenyl)-Z-ﬂuoro-
benzamide
N-{4-[3-(5-Chloro-2-hydroxy-phenyl)-thioureido]-phenyl}_-2_-ﬂuoro—benzamide
N—{4—[3-(l-Beniofuran-Z-yl-eﬂlyl)-thioureido]-phen_yl}-2_-ﬂuoro-benzamide
2-Fluoro-N-{4-{3-(4-methyl-3-triflnoromethyl-phenyl)-thioureido]-phenyl }-
benzamide
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(S)-N-(4-{3-[1-(4-Bromo-phenyl)-ethyl}-thioureido} -phenyl)-2-fluoro-benzamide
N-(4-{3-[(1R)-1-(4-Bromo-phenyl)-ethyl]-thioureido}-phenyl)-2-fluoro-benzamide
2-Fluoro-N-(4-{3-[2-methoxy-4-(2,2,2-trifluoro-ethoxy)-phenyl)-thioureido} -
phenyl)-benzamide '
N-{4-[3-(2-Amino-5-fluoro-phenyl)-thioureido}-phenyl } -2-fluoro-benzamide
N-(4-{3-[1 -(4—Dimethylsulfamoyl-phenyl)Qeihyl]—mioureido}-phenyl)-2-ﬂuor0- :
benzamide '

2-Fluoro-N-[4-(3-{ 1-[4-(pipéridine—1 -sulfonyl)-phenyl]-ethyl }-thioureido)-phenyl]-
benzamide
N-(4-{3-[2.4-Bis-(2,2,2-trifluoro-ethoxy)-phenyl])-thioureido }-phenyl)-2-fluoro-
benzamide
2—Fluoro-N—{4-[3-((1S)-1'-p-tolyl—ethyl)-mioureido]-phenyl}-benzamidg
2-Fluoro-N-{4-[3-((IR)-1-p-tolyl-ethyl)-thioureido]-phenyl }-benzamide -
2-Fluoro-N-{4-[3-((15)-1-phenyl-ethyl)-thioureido]-phenyl }-benzamide .
N-(4-{3-{(1R)-1-(4-Chloro-phenyl)-ethyl]-thioureido }-phenyl)-2-fluoro-benzamide
N-(4-{3-{(1S)-1-(4-Chloro-phenyl)-ethyl}-thioureido}-phenyl)-2-fluoro-benzamide
2-Fluoro-N-{4-[3-((1R)-1-phenyl-ethyl)-thioureido)-phenyl }-benzamide
N-(4-{3-[1-(4—Cyano-phényl)-ethyl]—Lhioureido}-phenyl)-2-methoxy-benzamide
N-{4-[3-(1-Benzofuran-2-yl-ethyl)-thioureido}-phenyl}-2-methoxy-benzamide
N-(4-{3-[1-(4-Bromo-phenyl)-ethyl]-thioureido }-phenyl)-2-methoxy-benzamide -
3-Cyano-N-(4-{3-{1-(4-flucro-phenyl)-ethyl}-thioureido }-phenyl)-benzamide
N-(4-{3-[1-(4-Fluoro-phenyl)-ethyl]-thioureido}-phenyl)-4-trifluoromethyl-
benzamide
4-Cyano-N-(4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido } -phenyl)-benzamide
2-Fluoro-N-(4-{3-[1-(4-fluoro-phenyl)-ethyl])-thioureido }-2,3,5,6-tetramethyl-
phenyl)-benzamide
N-(4-{3-[1-(4-Cyano-phenyl)-ethyl]-thioureido}-2,5-dimethoxy-phenyl)-2-fluoro-
benzamide |
2-Fluoro-N-(4-{3-{1-(4-fluoro-phenyl)-ethyl]-thioureido}-2,5-dimethoxy-phenyl)-
benzamide | '
N-{3,5-Dichloro-4-[3-(5-chloro-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-2-
fluoro-benzamide '
N-(3-Chloro-4-{3-[1-(4-ﬂuom-pheriyl)-eﬂ1yl]-thioureido}-phenyl)-2—ﬂuoro-
benzamide '
2,3,4,5-Tetrafluoro-N-(4-{3-[1-(4-fluoro-phenyl)-ethyl}-thioureido } -3-methyl-
phenyl)-benzamide
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2,4, ,5-Trifluoro-N-(4-{3-[1-(4-fluoro-pheny})- ethyl] thloureldo}-3-meﬂ1yl-phenyl)—
‘benzamide . :
- 2-Fluoro-N-(4-{ 3_-[1_-(4-ﬂuoro-phenyl)-ethyl]-thioureidd}-3-methyl-phenyl)-

benzamide

2-Fluoro-N-(4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido }-2-methoxy-5-methyl-

phenyl)-benzamide
2-Fluoro-N-(4-{3-[1- (4-ﬂuoro-phenyl) -ethyl}- tlnoureldo} 3-methoxy-phenyl)-

. benzamxde

N-(2 6- D1bromo-4-{3 [1- (4-ﬂuoro-phenyl)-ethyl]-mlomeldo}-phenyl)-Z -fluoro-
benzam1de .
2—Fluoro-N-(4-{3 [1- (4-ﬂuoro-pheny1)-ethy1]-thloureldo}-Z-mﬂuoromethyl-

: phenyl)-benzarmde _

N-(4-{3-[1- (4-Bromo—phenyl)—ethyl] tlnoureldo}-2-tnﬂuoromemyl-phenyl)-2-

' ﬂuoro-benzam:de

N-(4-{3 [1- (4-Cyano-phenyl)—ethyl]-thloureldo)-2-tnﬂuoromethyl—phenyl)—Z-

.fluoro-benzamide

N- (4—[3—(1 -B cn,zo_furan-Z—yl—ethyl)-tl__lioureido]-Z-uiﬂuOrbmelhyl -phenyl}-2-fluoro-

_ benzamide

N-(2-Chloro-4—{ 3- [l (4-fluoro-phenyl)—et.hyl]-thloureldo}-phenyl)-z-ﬂuoro--
benzamide '

'N-(2-Chioro-4-{3-[1- (4-cyano-phenyl)-ethyl]-mloureldo}-phenyl)-Z-ﬂuoro-

benzamide

: N-(2-Cyano-4-{3-[1-(4-ﬂuoro-pheny1)-ethy1]-thioureido}-phenyl)-2-ﬂuoro-

benzamide

N-(4-{3- [1 (4-Bromo-phenyl)-ethyl] lhxourexdo}-2-cyano—phenyl)-2-ﬂuoro—
benzamide :

N-(2-Cyano-4-{3 [1-(4-cyano-phenyl)-emyl]-thmurexdo}-phenyl)-z-ﬂuoro—
benzamide

N-{4-3- (l-Benzofuran-Z-yl-ethyl)-tlnoure1do]-2-cyano-phenyl}-2-ﬂuoro— _
benzamide .
N-(2-B¢nzoy1-4—{3-[1-(4-ﬂuorq-phenyl)-ethyl]-th_iouteido}-phenyl)-Z-ﬂdoro-
benzamide |
2—Fluoro-N-(4-(3-[1-(4-ﬂu0ro-pheny1)_-ethyl]-thioureido}-2-methyl-phenyl)-'
benzamide | _ '.
N-(4-{3-[1-(4-Bromo-phenyl)-ethyl}-thioureido}-2-methyl-phenyl)-2-fluoro-

~ benzamide

434

N-(4-{3-[1-(4-Cyano-phenyl)—ethyl]-mioureidd)-2'-methyl-phenyl)_—2—ﬂuoro-

benzamide
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N-{4-[3-(1-Benzofuran-2-yl- ethyl)-mxoureldo]—Z-methyl-phenyl}-2-ﬂuoro-

. benzamide

N-(2-Dimethylamino-4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido}-phenyl)-2-
fluoro-benzamide
N-(2-Benzyloxy-4-{3-[1-(4-cyano-phenyl)-ethyl]-thioureido }-phenyl)-2-fluoro-
benzamide _
N-(2-Benzyloxy-4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido }-phenyl)-2-fluoro-
benzamide
N-[4-{3-[1-(4-Bromo-pheny})-ethyl]-thioureido}-2-(2-morpholin-4-yl-ethoxy)-
phenyl)-2-fluoro-benzamide
N-{4-{3-[1-(4-Bromo-phenyl)-ethyl]-thioureido}-2-(2-morpholin-4-yl-ethoxy)-
phenyl]-2-fluoro-benzamide
2-Fluoro-N-{4-{3-[1-(4-fluoro-phenyl)-ethyl}-thioureido }-2-(2-morpholin-4-yl-
ethoxy)-phenyl]-benzamide
N—(2-Butoxy-4—{3-[1-(4-ﬂuoro-phenyl)-ethyl]-thioureido}-phenyl)-Z-ﬂuord-
benzamide

: N—(Z-Butoxy-4-{ 3-[1-(4-cyano-phenyl)-ethyl}-thioureido }-phenyl)-2-fluoro-

benzamide

-N-[4-{3-[1-(4-Bromo-phenyl)-ethyl]-thioureido } -2-(2-diethylamino-ethoxy)-

phenyl]-2-fluoro-benzamide

N-(2-(2-Diethylamino-ethoxy)-4-{ 3-[1-(4-fluoro-phenyl)- ethyl]-thnourenio}
phenyl)-2-fluoro-benzamide :
N-[4-{3-[1-(4-Bromo-pheny])- ethyl]-thmureldo}-2—(2-d1ethy1ammo~ethoxy)-
phenyl]-2-fluoro-benzamide
N-(2-Ethoxy-4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido} -phenyl)-2-fiuoro-
benzamide )
N-(4-{3-[1-(4-Cyano-phenyl)-ethyl]-thioureido}-2-ethoxy-phenyl)-2-fluoro-
benzamide :
2-Fluoro-N-[4-{3-[1-(4-fluoro-phenyl)-ethyl]-thioureido }-2-(2-nitrilo-ethoxy)-
phenyl]-benzamide
N-[4-{3-[l-(4-Cyano-phenyl)-ethyl]—thioureido}-2-(2-nitrilo-ethoxy)—phenyl]-Z-
fluoro-benzamide .
2-Fluoro-N—(4-{3-[1-(4-ﬂuoro-phenyl)-ethyl]-i.hioureido}-2-methoxy-phenyl)-

benzamide

2-Fluoro-N-(5-{3-[1-(4-fluoro-phenyl)-ethyl}-thioureido }-biphenyl-2-yl)-benzamide

Isoquinoline-1-carboxylic acid (4-{3-[1- (4-ﬂuoro-phenyl)-eﬂ1yl] thioureido}-2-
trifluoromethyl-phenyl)-amide
Benzofuran-2-carboxylic acid (4-{3-[1-(4-fluoro-phenyl)-ethyl}-thioureido}-2-
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tiifluoromethyl-phenyl)-amide

Isoquinoline-3-carboxylic acid (4-{3- [1-(4-ﬂuoro-phenyl)-eﬂlyl]-thxoureldo }-2-
mﬂuoromethyl-phenyl)-anude

Isoquinoline-1-carboxylic acid (2-cyano-4-{3-| [1 -(4-ﬂuoro-phenyl)-ethyl]
thioureido}-phenyl)-amide

Benzofuran-2-carboxylic acnd (2-cyano-4-{3-[1- (4-ﬂuoro-phenyl)-ethyl]-
thmurendo}-phenyl)—almde

Isoquinoline-3- -carboxylic acid (2-cyano-4—{3 [1- (4-ﬂuoro-phenyl)—ethyl]-
thioureido}-phenyl)-amide

Isoquinoline-1-carboxylic acid (4-{3-[1- (4—ﬂuoro-phenyl)-et.hyl] -thioureido}-2- -
methyl-phenyD-amide

Benzofuran-2-carboxylic acid (4-{3-[1- (4—ﬂuoro-pheny1)-ethy]] thlourendo}—2—
methyl-phenyl)-amide . :
Isoquinoline-3-carboxylic acid (4-{3-[1- (4-ﬂuoro-phenyl)-eﬂ1yl] -thioureido}-2- -
met.hyl-pheny])-am:de

Pyrazme-2-carboxyhc acid (4-{3-[1- (4-ﬂuoro-phenyl)-ethyl]-thlourexdo}-phenyl)-
amide : :

Th10phene—2—carboxyhc acid (4-{3-[1- (4-ﬂuoro-phenyl)—ethyl] thloureldo}-phenyl)-
amide

Thiophene-3- carboxyhc acid (4-{ 3-[1- (4-ﬂuoro-phenyl) emyl]-mloumldo}-phenyl)-

-amide

2-Isopropyl-thiazole-4-carboxylic acid {4-[3 (4-chloro-3-tnﬂuoromethyl-phenyl)—
thioureido}-phenyl}-amide .

2-Isopropyl-ﬂuazole-4—carboxyhc acid {4—[3 (3,5-dichloro-phenyl)-thioureido]-
phenyl}-amide

2-Isopropyl-thiazole-4-carboxylic acid {4-{3 3, 4—dlchloro-phenyl) -thioureido]-
phenyl}-amide. .

2-Isopropyl- thlazole-4-carboxyhc acid {4-[3-(3,5-bis-trifluoromethyl-phenyl)-
thioureido}-phenyl}-amide -

2-Butyl-th1azole—4—carboxyhc acid {4—[3 (3, 4—d1chloro-phenyl)—thloureldo]-phenyl}-
amide

2-Butyl-thiazole-4-carboxylic acid {4-[3- (4-chloro-3-tnﬂuoromethyl-phenyl)-
thioureido]-phenyl}-amide

2-Butyl-th1azole-4-carboxyhc acid {4-[3-(3, 5-d1chloro-phenyl) -thioureido]-phenyl}-

- amide

2-Buty1-thlazole-4-carboxyllc acid {4-[3-(3, S-bls-mﬂuoromethyl-phenyl)-
thioureido}-phenyl }-amide

‘2-Methyl-thiazole-4-carboxylic acid {4-[3-_(3,5-dichloro-phenyl)-thioureido]-
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) phenyl}-amide o : :
1087 438 2-Methyl-thiazole-4-carboxylic acid {4-[3 (3 4-d1chloro-phenyl) -thioureido]-
| phenyl)-amide

1088 505 2-Methyl-thiazole-4-carboxylic acid {4-[3-(3, 5-bls-mﬂuoromethyl-phenyl)-
thioureido]-phenyl }-amide

1089 534 2-Phenyl-thiazole-4-carboxylic acid {4-[3-(4-chloro-3-trifluoromethyl-phenyl)-
thioureido]-phenyl}-amide

1090 500 2-Phenyl-thiazole-4-carboxylic acid {4-[3-(3,5-dichloro-phenyl)-thioureido]-
phenyl}-amide

1091 500 2-Phenyl-thiazole-4-carboxylic acid {4-[3-(3.4-dichloro-phenyl)-thioureido]-
phenyl}-amide

1092 568 2-Phenyl-thiazole-4-carboxylic acid {4-[3-(3, 5-b1s-tr1ﬂuoromethyl—phenyl)-
thioureido]-pheny!}-amide - :

1093 401 2-Fluoro-N-{4-[3-(1-thiazol-2-y}-ethy})-thioureido]-phenyl }-benzamide

1094 588 2-Fluoro-N-[4-(3-{1-[1-(toluene-4-sulfonyl)-1H-indol-2-y1]-ethyl }-thioureido)-
phenyl]-benzamide

1095 446 2-Fluoro-N-{4-[3-(1-quinolin-2-yl-ethyl)-thioureido]-phenyl}-benzamide

1096 446 2-Fluoro-N-{4-[3-(1-quinolin-4-yl-ethyl)-thioureido)-phenyl}-benzamide

1097 446 2-Fluoro-N-{4-{3-( 1-isoquinplin-3-yl—ethyl)-mioureido]-phehyl}-benzamide

1098 446 2-Fluoro-N-{4-[3-(1-isoquinolin-1-yl-ethyl)-thioureido]-phenyl}-benzamide

1099 446 2-Fluoro-N-{4-[3-(1-quinolin-6-yl-ethy})-thioureido}-phenyl}-benzamide

1 10() 446 2-Fluoro-N-{4-[3-(1-quinolin-3-yl-ethyl)-thioureido}-phenyl } -benzamide

1101 413 2-Methoxy-N-{4-[3-(1-thiophen-3-yl-ethyl)-thioureido]-phenyl }-benzamide

EXAMPLE 871 (METHOD 33)
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3,5-dichloro-phenyl)-thioureido]-
phenyl}-amide

To a solution of 3,5-dichloroaniline (0.16 g) in tetrahydrofuran (20 mL) is added
freshly prepared 1,1’-thiocarbonyl-di-(1,2,4)-triazole (0.20 g) and the mixture is
stirred for approximately 30 minutes at room temperature. [1,2,3)-Thiadiazole-4-
carboxylic acid (4-amino-phenyl) amide (0.22 g) is added to the reaction flask and
the mixture is stirred for approximately 6 hours. The solvent is then removed by

evaporation under reduced pressure and warm acetonitrile (3 mL) is added. After 15
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then diethyl ether, and air dned to provide the de31red product as a white powder
[M+H] 424, '

Using the above procedure and appropnate startmg matenals the followin g

compounds were prepared

EX.
NO.
872

873
874
875

. 8:7.6':  
877

878
879
880

881
882

883
884

885
886

887

M+iH

465

477

465

477

365

331
331
477

351
428

443
457

447
410

485

COMPOUND NAME

N- {4-[3-(3,5-Dichloro-4-methoxy-phenyl)-thioureido]-phenyl }-3-fluoro-
benzamide

N-{4-[3-(3,5- D1chloro-4-methoxy—phenyl)-thlourexdo]-phenyl}-2-methoxy- '

benzamide

' N-{4-[3-(3, 5-chhloro-4-methoxy-phenyl)-thlourendo]-phenyl}-2-ﬂuoro-

benzamide

. N-{4-[3-3, 5-D1chloro-4-memoxy-phenyl) thloureldo]-phenyl} 3-met.hoxy—
benzam1de .
N-{43- (3 5-chhloro-2-methoxy-4-methyl-phenyl)-thloureldo]-phenyl}

-acetamide
N—{4-[3—(3-Chloro-4-methoxy-5-methyl-phenyl)—thiouteido]-phet_l"yl}-

"acetamide

N-{4—[3;(2—Nitro-phenyl)-thioureido]-phenyl}-acetamide
N-{4-[3-(4-Nitro-pheny)-thioureido}-phenyl }-acetamide
N-{4-[3-(3,5-Dichloro-4-methoxy-phenyl)-thioureido}-phenyl }-4-methoxy-
benzamide :
N-{4—[34(2-Chlor6-5-memoiylphenyl);thioureido]-phenyl}-acetani‘ide
2-{4-[34(4;Acetylamino-phenyl)-thioufeido]-2,6-dichloro-phenoxy}'-
acetamide o _
{4-[3-(4-Acetylamino-phenyl)-thioureido)-2,6-dichloro-phenoxy }-acetic acid
methyl ester

{4-[3 (4-Acetylammo—phenyl) -thioureido]- 2,6-dlchloro-phenoxy}-aceuc acid
ethyl ester _
N-{4-[3-(3,5-Dichloro-4-phenoxy-phenyl)-thioureido}-phenyl}-acetamide
N-(4-{3-[3, 5-D1chloro-4-(2-mmlo-ethoxy)-pheny1]-thloureldo}-phenyl)-

* acetamide

{4-[3-(4—Acety1amino-phenyl)-thioureido]-2,6-dichloro-phenoxy}-acetic acid
tert-butyl ester
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_ [1,2,3]'_I‘hiadiazole-4-carb0xylic acid {4-[3-(3,5-dichloro-2-methoxy-4-

methyl-phenyl)-thioureido]-phenyl }-amide
N-{4-[3-(3-Chloro-4-methyl-phenyl)-thioureido]-phenyl}-acetamide

'N-{4-[3-(5-Chloro-2-methy)-phenyl)-thioureido]-phenyl }-acetamide

N-{4-[3-(4-{4-[3-(4-Acetylamino-phenyl)-thioureido]}-2-chloro- -
phenyldisulfanyl}-3-chloro-phenyl)-thioureido]-phenyl } -acetamide
N-{4-[3-(3,5-Dichloro-4-methyl-phenyl)-thioureido}-phenyl }-acetamide
N-{4-[3-(3,5-Diiodo-2,4-dimethoxy-phenyl)-thioureido}-phenyl }-acetamide
N-{4-[3-(3,5-Dibromo-2,4-dimethoxy-phenyl)-thioureido]-phenyl }-
acetamide
N-{4-[3-(6-Methoxy-pyridin-3-yl)-thioureido]-phenyl }-acetamide
N-{4-[3-(2,6-Dimethoxy-pyridin-3-yl)-thioureido}-phenyl}-acetamide
Acetic acid 2-{4-[3-(4-acetylamino-phenyl)-thioureido]-2,6-dichloro-
phenoxy}-ethyl ester
4-[3-(4-Acet&lamiﬁo—phenyl)-thioureido]-2—chloro-benzoic acid
N-{4-[3-(3-Chloro-4-cyano-phenyl)-thioureido}-phenyl} -acetamide -
N-(4-{3-[5-Chloro-2-(4-chloro-phenoxy)-4-pyrrol-1-yl-phenyl]-thioureido}-
phenyl)-acetamide
N-{4-[3-(3,4-Dichloro-phenyl)-mioureido]-phenyl)-acetamide
N—{4—[3-(3-Chloro-4-ﬂuoro-phenyl)-mioureido]-phenyl}-acetami'de
N-{4-[3-(3-Chloro-4-iodo-phenyl)-thioureido]-phenyl }-acetamide
N-{4-[3-(4-Bromo-3-chloro-phenyl)-thioureido]-phenyl }-acetamide
N-[4-(3-{4-[Bis-(2-hydroxy-ethyl)-amino}-3-chloro-phenyl } -thioureido)-

. phenyl]-acetamide

N-(4-{3-[3-Chloro-4-(hexyl-methyl-amino)-phenyl]-thioureido } -phenyl)-
acetamide -
N—(4-{3—[3-Chloro—4-(isobutyl-methyl—amino)-phenyl]-thioureido}-phenyl)-
acetamide .
N-{4-[3-(3-Chloro-4-triflucromethyl-phenyl)-thioureido}-phenyl }-acetamide
Furan-2-carboxylic acid {4-[3-(3-chloro-4-trifluoromethyl-phenyl)-
thioureido]-phenyl }-amide

{1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-chloro-4-trifluoromethyl-
phenyl)-thioureido}-phenyl }-amide
N-{4-[3-(3-Chloro-4-trifluoromethyl-phenyl)-thioureido}-phenyl }-2-fluoro-
benzamide '
N-{4-[3-(3,4-Dichloro-phenyl)-thioureido]-phenyl}-2-fluoro-benzamide
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Furan-2-carboxyhc acid {4-[3 (3 4-dlchloro-phenyl)-tluoure:do]-phenyl}-
amide . o :
(1, 2 3]Th1ad1azole-4~carboxy]1c acid {4-[3-(3, 4-d1chloro-phenyl) thioureido}-

-. . ;phenyl}-am:de
_ N-{4—[3-(4_-Bromo-3-chloro-phenyl)-miom'eido]-phenyl}-2-ﬂuoro-benzamide o
: -N-{4—[3-(3-Chloro-4-iod'o-phenyl)-ttﬂouréido]-phenyl};2-ﬂuoro-benzaxnide
- Furan-2-carboxylic acid {4-[3 (4~bromo-3-chloro-phenyl)—tlnoureldo]-
. phenyl}-amide

Furan-2-carboxylic acid {4-[3- (3-chloro-4-1odo—phenyl) thoureldo]-phenyl}
amide

Furan 2-carboxyhc acnd {4-[3- 3-chloro-4—ﬂuoro—phenyl)-ﬂuoureldo]-
phenyl}-amnde _

[1,2 3]Thlad1azole-4-carboxyhc acid {4- [3 (4-bromo-3- chloro—phenyl)-
thloureldo]-phenyl}-armde _ _
[1,2,3]Thiadiazole-4-carboxylic acid '{'4-[3-(3-ch_loro-4-iodo-pheﬁyl)—
thioureido]-phenyl }-amide |

: N-{4 [3 (3-Chloro—4-ﬂuoro-phenyl) thxoureldo]-phenyl}-2-fluoro-benzam1de

1,2 3]Th1ad1azole—4-carboxyhc acxd{4-[3-(3-Ch19rq-4-ﬂuoro-phenyl)-
thioureido)-phenyl}-amide '

- N-{4-[3- (3-Chloro-4-1soxazol 5-yl-phenyl)—thlourexdo]-phenyl}-acetam:de

N-(4-{3-[3-Chloro-4-(1H-pyrazol-3-y1)-phenyl]—thloure1do}-phenyl)-

- -acetamide -

N—{4_-[3-(2,3-Dichloro-phenyl)-thioureido]-phenyl}-acetamide

'N-{4-[3-(2,3-Dichloro-phenyl)-thioureido]-phenyl }-2-fluoro-benzamide

Furan-2-carboxylic acid {4-[3-(2,3-dichloro-phenyl)-thioureido]-phenyl}-
amide

[1,2,3)Thiadiazole-4-carboxylic acid {4—[3 (2,3-dichloro-phenyl)-thioureido]-
phenyl}-amtde :
N-{4-[3-(2,5-D:chloro-phenyl)-mioureido]-phenyl}-acetamide

N- {4-[3-(2,5-Dichloro-phenyl)—thioureido]-phehyl}-2-ﬂuofo‘-benzamide
Furan-2-carboxylic acid {4-[3-(2,5'-dichlord-phenYl)-thiouréido]-phetiyl}-
amide : '
N-{4-[3-(3,5-'Dichloro-phen'Yl)-thioureido]—phenyl}-acetamide
N-{4-[3-(3, 5-chhloro-phenyl)-thxoureldo]-phenyl}-2-fluoro-benzaxmde
Furan-2-carboxyhc acid {4-[3-(3,5-dichloro-phenyl)-thioureido]-phenyl}-
amide
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_ N-{4-[3_—(3,4,5_—Trichloro-phenyl)—thioureido]-phenyl}—acetamide :

2-Fluoro-N-{4-[3-(3,4,5-trichloro-phenyl)-thioureido)-phenyl } -benzamide
Furan-2-carboxylic acid {4-[3-(3,4,5-trichloro-phenyl)-thioureido]-phenyl}-
amide :

[1,2,3]Thiadiazole-4-carboxylic acid{4-[3-(3,4,5-trichloro-phenyl)-
thioureido]-phenyl }-amide

{1,2,3)Thiadiazole-4-carboxylic acid {4-[3-(3-chloro—4-isoxazol-5—yl-
phenyl)-thioureido]-phenyl }-amide

[1,2,3]Thiadiazole-4-carboxylic acid(4-{3-[3-chloro-4-(1H-pyrazol-3-yl)-
phenyl]-thioureido}-phenyl)-amide

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-chloro-phenyl)-thioureido]~
phenyl}-amide _
Furan-2-carboxylic acid {4-[3-(3-chloro-phenyl)-thioureido]-phenyl}-amide
N-{4-[3-(3-Chloro—phenyl)-thioureido]—phenyl}-2—ﬂuor6-benzamide
Furan-2-carboxylic acid {4-[3-(4-chloro-phenyl)-thioureido]-phenyl }-amide
N- {4—[3_-(4-Ch10ro-ph'cnyl)-thioureido]-phenyl}-2—ﬂuoro-benzamide
[1,2,3]Thiadiazole-4-catboxylic aéid {4-[3-(4-chloro-phenyl)-thioureido]-

* phenyl}-amide

N-{4-[3-(2-Chloro-phenyl)-thioureido]-phenyl }-2-fluoro-benzamide
3-(3-{4-[(Furan-2-carbonyl)-amino}-phenyl }-thioureido)-benzoic acid methyl
ester

3-{3-[4-(2-Fluoro-benzoylamino)-phenyl}-thioureido }-benzoic acid methyl
ester '
3-(3-{4-[([1,2,3)Thiadiazole-4-carbonyl)-amino]-phenyl } -thioureido)-benzoic
acid methyl ester-
N-[4-[[[[3-(Aminocarbonyl)phenyl]amino]thioxomethy]]amino]phenyl]—2-
fluoro-benzamide

Furan-2-carboxylic acid {4-[3-(2-chloro-phehyl)—ﬂ:ioureido]-phenyl}-amide
Furan-2-carboxylic acid {4-[3-(3-carbamoyl-phenyl)-ﬂnioureido]-phenyl}-
amide |

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(3-carbamoy!-phenyl)-
thioureido]-phenyl}-amide

{1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(2-chloro-phenyl)-thioureido)-
phenyl}-amide

Furan-2-carboxylic acid {4-[3-(3-fluoro-phenyl)-thioureido]-phenyl }-amide
Furan-2-carboxylic acid {4-[3-(3-nitro-pheny})-thioureido]-phenyl}-amide
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959 411 - -2-Fiuoro-N-{4-[3-(3-‘nit'ro-phenyl)—thiohreido]-pheﬂyl}'b'enzamide'
- 960 422 Furan-2-carboxylic acid {4-[3- -(3- tnﬂuoromethoxy—phenyl)-thloureldo]-
. . phenyl}-amide PRI
961 450 2-Fluoro-N-{4-[3- (3-mﬂuoromeﬂloxy-phenyl)-ﬂnoureldo]-phenyl}-
benzamide .
962 384 2-F1uoro-N-{4-[3-(3-ﬂuoro-phenyl)—thxourexdo]-phenyl}-benzarmde
| 963 410 3 {3-[4-(2-Fluoro-benzoylamino)-phenyl)-thioureido}-benzoic acid
964 - 382 3—(3—{4-[(FuronLZ-carbonyl):-amiho]-'phonyl}-ihioureido)—ben_zoic acid
‘065 408 N—{4-[3-'(3;Acetyl-phenyl)-miouroido]rol}oﬁyl}_.-2-ﬂuoro-benzamide' '
966 502 N—{4.-[3-_(3-_Butylsulfanioyl—ph_enﬁ)—thioureido]-phenyl}-2—ﬂuoro-benzamide
967 380 Furén—Z-cdrboxylic acid {4-[3-(3-acetyl-phenyl)-thioureido]-phenyl}-amide
968 447  Furan-2-carboxylic acid (4-{ 3-[3-(2-hy‘droxy-ethanesulfonyl)-phenxl]-
' thioureido}-phenyl)-amide
969 475 2-Fluoro-N-(4-{3 -[3- (2-hydroxy—ethanesult”onyl)-phenyl] -thioureido}-
phenyl)-benzamide

97b 474 Furan-z-carboxyhc acid {4-[3- (3-butylsulfamoyl-phenyl)—tluoure:do]-
' ' phenyl}-am:de :

~ EXAMPLE 971 (METHOD 57)
1-.(4-Fluo;'o-phenyl)-z-methyl-'pmpan-l-ol-

To "solu.tion of 4~ﬂ_uorobenza1dchyde (2.0 g) in diethyl ether (40 mL) at' O°Cis
added dropwise isopropylmagesium bromide (2.0 M,=9;6 mL) with stirring. After 1.5
hours the reaction is quenched with aqueous ammonium chloride and extracted with
diethyl ether. The diethyl ether extracts are washed with saturated so_dium chloride,
dried over anhydrous magnesium sulfate, flitered and 'evaporated to give an oil. The

oil is punfed by silica gel chromatography elutmg with 10% dlchloromethane-

hexanes to give the product a yellow oil (1.76 g).

EXAMPLE 972 (METHOD 58)
1-(4-Fluoro-phenyl)-z-methyl'-propah-_1-one

- To a solution of 1- (4-F1uoro-phenyl) 2—methy1—propan—l -ol (1.6 g) in acetone (10

mL) at O °C is added Jones reagent (20 mL) with stirring. After 10 minutes excess
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Jones reagent is destroyed by addition of isopropyl alcohol. Diethyl ether is added
followed by anhydrous magnesium and the mixture is filtered and evaporated to give
the product, a yellow oil (1.2 g). '

EXAMPLE 973 METHOD 59)
3-Dimethylamino-5-trifluoromethyl-benzonitrile

To a solution of 3-dimethylamino-5-trifluoromethylbromobenzene (7.3 g) in N,N-
dimethylformamide (20 mL) is added cuprous cyanide (2.7 g) and the reaction heated
at reflux for 12 hours. The reaction is diluted with water (40 mL) and
dichloromethane is added. The dichloromethane fraction is washed with concentrated
ammonium hydroxide, then water. The solution is dried over anhydrous magnesium
sulfate, filtered and concentrated to give a yellow solid which is recrystallized from
hexanes to give a yellow solid, (4.7 g).

The foregoing compounds were tested for activity as herpes virus inhibitors

using the following assays.

HUMAN CYTOMEGALOVIRUS

Yield assay. Monolayer cultures of human foreskin fibroblasts are infected with
HCMV _wild~type, typically at a multiplicity of infection equal to 0.2, in the presence
of inhibitor compound (varying concentrations). At three days post-infection, total
virus produced in these cultures (i.e. virus yield) is assessed by harvesting and titering
the virus in 12-well plates of cultured human foreskin fibroblasts (done in the
absence of inhibitor). Plaques are quantified at 2 weeks post-infection. An inhibitor
of HCMV is identified by the reduction in titer of virus yield in the presence,
compared to the titer in the absence of compound. In this assay, the relative anti-
HCMYV activity of an inhibitor is typically determined by calculating the IC50 or

ICg( value, that is, the amount of compound required to reduce the virus yield by

50% or 90%, respectively. Table I describes IC,, data for compounds tested against
HCMV.
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* Microtiter plate assay. - Ninety-six well plate cultures of human foreskin
fibroblasts are infected in the présence of inhibitor : compound with a HCMV
recombinant mutant virus whose genome contains the prokaryoﬁc beta-glucuronidase

~ gene (Jefferson, R.-A., S M. 'Bljrge'ss and D. Hirsh. 198’6 Beta-glucuronidase from -
‘Escherichia coli as a gene fusion marker Proc. Natl, Acad. Sci. USA 83:8447-8451)

whose expression is controlled by a vrral promoter An example of such a virus is
RV145 (Jones, T. R V. P. Muzrthras, and Y. Gluzman 1991. Replacement

- mutagenesis of the human cytomegalovrrus genome: USlO and US11 gene products

are nonessential. J. Vrrol 65: 5860—5872) Smce it is under the control-of a viral
promoter beta-glucuronrdase expression is an indirect indicator of growth and-
replication of HCMV in this assay. At 96 hours post-mfectron, the infected cell:
lysates are prepared (using SOmM's_odirrm phosphate [pﬂ?;O] containing 0.1% Triton

. X-100 and 0.1% -sarkosyl) and assayed for beta-glucuronidase activity using a -

substrate for the enzyme which when cleaved yields either a product which can be

measured colorimetr_icolly in a spectrophotometer or fluorescently in a

microfluorimeter. Examples of such substr’éitesjare p-nitrophenyl-beta-D-glucuronide

and methylumbellifeririglucuronide, respectively The presence of an antiviral
compound is 1ndrcated by the reduced expression ‘of the HCMV genome resident
beta-giucuronidase gen_e, compared to the absence of inhibitor. Thus, the generation
of the chromophore or -ﬂuorophore product in this assay is correspondingly reduced. -
Data from this assay generated using varying amounts of inhibitor compound is also

used to estimate the IC50 of an inhibitor compound.
HSV antiviral (ELISA) assay

Vero cells (ATCC #CCL-81) are plated on 96-well tissue culture plates at 3.5x10"

- cells per 100ul tissue culture DMEM (Dulbecco's modified Eagle media)

supplemented with 2% fetal bovine serum (FBS) in each well. After overnight
incubation @ 37°C (in 5% CO,) and 30 minutes prior to infection with- HSV-1
(multiplicity of infection eQual to 0.006), cells are either untreated, or treated with -
test compound (multiple concentrations) or reference standard drug control. After
approximately 24 hours post-infection incubation @ 37°C (in 5% CO,), cells are
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fixed for ELISA assayi: - The primary antibody is murine anti-HSV glycoprotein D
monoclonal primary antibody and the secondary antibody is goat anti-mouse IgG -
linked to B-galactosidase. Thus the extent of viral replication is determined by-

assessing B-galactosidase activity by quantifying the generation of the 4-methyl
umbelliferone fluorescent cleavage product after addition of the methyl umbelliferyl-
8-D-galactoside (Sigma #M1633) substrate on a microfluorimeter (365nm for
excitation and 450nm for emission). Antiviral activity (IC,;) of the test compound is
determined by comparing the flourescence obtained in absence of compound to that

obtained in the presence of compound. Data is shown in Table I.
VZV antiviral (ELISA) assay

For the generation of stock VZV to be used in the assay, VZV strain Ellen (ATCC
#VR-1367) is used to infect human foreskin fibroblast (HFF) cells at low multiplicity :
(less than 0.1) and incubated overnight at 37°C in 5% CO,. After the overnight
incubation, the mixture of uninfected and VZV-infected HFF infected cells are then -
harvested and added to each well of 96-well plates (3.5x10 cells in 100 ul DMEM
supplemented with 2% FBS) which contain test compound or the reference standard
drug control (in 100l DMEM supplemented with 2% FBS per well). These cells are
incubated for three days at 37°C in 5% CO,, then fixed for ELISA assay. The
primary antibody is murine anti-VZV glycoprotein II monoclonal antibody (Applied
Biosystems, Inc. #13-145-100) and the secondary antibody is goat anti-mouse IgG
linked to B-galactosidase. Thus the extent of viral replication is determined by
assessing B-galactosidase activity by quantifying the generation of the 4-methyl
umbelliferone fluorescent cleavage product after addition of the methyl umbelliferyl-
B-D-galactoside (Sigma #MI1633) substrate on a microfluorimeter (365nm for
excitation and 450nm for emission). Antiviral activity (IC,,) of the test compound is
determined by comparing the flourescence obtained in absence of compound to that

obtained in the presence of compound. Data is shown in Table 1.
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Table I describes IC',,,' data for compc)hnds’*tést_ed against herpes viruses.

Example - - ICS0 ~ 1IC50' % inkibition - IC50

. (ug/ml) C(ug/ml) .. 10 ug/ml (ug/ml)

o - HCMV HSV . NZV VZV
426 : 1.6 o210 - P2 - 1.8
427 0.8 .10 ) 1.2
428 . >10 >10 -0 >10
429 Lo r ->10 0 - >10
443 S >10 0 >10 0 >10
444 4 8 .0 >10
471 003 . . >10 - 27 - >10
480 7 >10 42 >10
483 5 12 45 >10
520 032 12 38 >10
525 - 0.018 2.5 .39 >10
593 - 505 0 >10
608 - >05 - 9 S >10
609 15 8 .. >0
629 05 >10 . e >10
632 ' >10 co>100 0 >10
633 034 0 >0 0 . 310
634 012 s10 _ - >10
. 649 0002 . - >10 S : - 0.5
658 _ >0.5 . 10 _
659 - >0.5 - >10

- 660 . 205 10 :
802 ' >10 >10 . _ 7.3
803 - >10 >10 i >7.5
804 o >10 L >10¢ SO 5.7
805 8 >10 1.6
1093 o100 >10 ' >10
1094 : >10 . >10 . >7.5
1095 24 - >10 o 7.1
1096 5.7 - >10 6.7
1097 _ 4 >10 . o 5.50
1098 35 9 o 3.80
1099 5.6 >10 >7.5
1100 - 4.6 - >10 - 73
1101 - >10 >10 o 1

5 - Thus, in accordance with the present invention, compounds of the present

invention may be administered to a patient suffering from VZV, in an amount
effective to inhibit the virus. Compounds of the present invention are thus useful to
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ameliorate to eliminaté the symptoms of VZV infectichs in mammals including, but
not limited to humans. '

Compounds of the invention may be administered to a patient either neat or
with a convention pharmaceutical carrier.

Applicable solid carriers can include one or more substances which may also act
as flavoring agents, lubricants, solubilizers, suspending agents, fillers, glidants,
compression aids, binders or tablei-disintegrating agents or an encapsulating material.
In powders, the carrier is a finely divided solid which is in admixture with the finely
divided active ingredient. In tablets, the active ingredient is mixed with a carrier
having the necessary compression properties in suitable proportions and compacted in

the shape and size desired. The powders and tablets preferably contain up to 99% of

-the active ingredient. Suitable solid carriers include, for example, calcium phosphate,

_ magnesium_ stearate, talc, sugars, lactose, dextrin, starch, gelatin, cellulose, methyl -

cellulose, sodium carboxymethyl cellulose, polyvinylpyrrolidine, low melting  waxes
and ion exchange resins.

'Liquid carriers may be used in preparing solutions, suspensions, emulsions,

-syrups and elixirs. The active ingredient of this invention can be dissolved or
“suspended in a pharmaceutically acceptable liquid carrier such as water, an organic

solvent, a mixture of both or pharmaceutically acceptable oils or fat. The liquid carrier
can contain other suitable pharmaceutical additives such as solubilizers, emulsifiers,
buffers, preservatives, sweeteners, flavoring agents, suspending agents, thickening
agents, colors, viscosity regulators, stabilizers or osmo-regulators. Suitable examples
of liquid carriers for oral and parenteral administration include water (particularly
containing additives as above e.g. cellulose derivatives, preferably sodium
carboxymethyl cellulose solution), élcohols (including monohydric alcohols and
polyhydric alcohols e.g. glycols) and their derivatives, and oils (e.g. fractionated
coconut oil and arachis oil). For parenteral administration the carrier can also be an
oily ester such as ethyl oleate and isopropyl myristate. Sterile liquid carriers are used
in sterile liquid form compositions for parenteral administration.

Liquid pharmaceutical compositions which are sterile solutions or suspensions
can be utilized by, for example, intramuscular, intraperitoneal or subcutaneous
injection. Sterile solutions can also be administered intravenously. Oral administration

may be either liquid or solid composition form.
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Preferably the pharmaceutical composition is in unit dosage form, e.g. as tablets
or capsules. In such form, the composition is sub-divided in ‘unit dose containing
appropriate quantities of the active ingredient; the unit :dosage forms can be packaged
compositions, for example packeted powders, -vials, ampoules, prefilled syringes or
sachets containing liquids. The unit ‘dosage. form-can be, for example, a capsule or
tablet itself, or it can be the appropi'iate mim‘ber of any such compositions in package
form. . o | - ; '
| The therapeutically effective dosage to be used in the treatment of CMV
infection must be subjectively determined by the attending physician. The variables
involved include the the condition , age and weight of the patiént. The novel method
of the invention for treating CMV infection comprises administering toa subject,
including humans, an effective-amount of af least one cdmpound of Formula 1 ora
non-toxic, phannacgzutically acceptable salt thereof. The compounds may be
administered orally, rectally, parenterally or topically to the skin and mucosa. The'
usual daily dose is depending on the specific compound, method of treatment and
condition of the paﬁent The usual daily dose is 0.01 : 1000 mg/Kg for. oral
application, preferably 0.5 - 500 mg/Kg, and 0.1 - 100 mglKg for parenteral
application, preferably 0.5-50mg/Kg.
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What is claimed:
_ 1.. A compound of the formula:
Re R
A X NH—C—NH NH—C—G

hﬁ Ry

wherein
A is heteroaryl;

R,-R,, are independently hydrogen, alkyl of 1 to 4 carbon atoms, perhaloalkyl
of 1 to 4 carbon atoms, halogen, alkoxy of 1 to 4 carbon atoms, or
cyano, or R, and R ; or R, and R,, may be taken together to form aryl
of 5 to 7 carbon atoms;

W is O, NR,, or is absent;

Gis aryi or heteroaryl; |

X is a bond, -NH, alkyl of 1 to 6 carbon atoms, alkenyl of 1 to 6 carbon
atoms, alkoxy of 1 to 6 carbon atoms, thioalkyl of 1 to 6 carbon
atoms, alkylamino of 1 to 6 carbon atoms, or (CH)J; and

J is alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, phenyl or
benzyl; and

n is an integer from 1 to 6;

or a pharmaceutical salt thereof.

2. A compound of Claim 1 wherein A is selected from pyridyl, furyl, imidazolyl,
pyrrolyl, thienyl or indanyl.

3. A compound of Claim 1 wherein A is 3-pyridyl.

4. A compound of Claim 1 wherein A is substituted.
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5. A compound of Claim 1 wherein A is substituted with one or more

substitutents selected from alkyl of 1 to 6 carbon atoms, alkenyl of 2 to 6 carbon - -

atoms, alkynyl of 2 to 6 carbon atoms, perhaloalkyl of 1 to 6 carbon atoms; * -
cycloalkyl of 3 to 10 carbon atoms, hetcfocjcloalkyl of 3 to 10 carbon members, "
aryl, heteroaryl, halogen, -CN, -NO,, -COR,, -COR,, -OR,, -SR,, -SOR,, -SO,R,
-CONRR,, -NRN(RR,), N(R,R;), or W-Y-(CHZ) -Z wherein R, and R, are
independently hydrogen, alkyl of 1 to 6 carbon atoms, perhaloalkyl of 1 to 6-carbon
atoms, or aryl; R, is hydrogen a]kyl of 1 to 6 carbon atoms perhaloalkyl of 1 to 6
carbon atoms, cycloalky! of 3 to 10 carbon atoms, heterocycloalkyl of 3to 10

members, aryl or heteroaryl, or
R, and R,, taken together may form a 3 to 7 'mem_l';)e_r'ed heterocycloalkyl;
W is O, NR,, or is absent;

- Y is -(CO)- or -(CO,)-, or is absent;

Z is alkyl of 1 to 4 carbon atoms, -CN, -CO,R,, COR,, -CONR,R,, -OCOR,,

~ -NR,COR,, -OCONR,, -OR,,’ SRG, SORG, -SOR,, SR,N(R_,R,), -N(R,R,,) or phenyl;

andnis1to6.

6. A compound of Claim 1 wherein A is substituted with one or more substitutents

indépendently selected from haloggn- oralkylof 1to 6 cafbon atoms.

7. A compound of Claim 1 wherein one or more of R Rlz is independently

selected from halogen, methyl, methoxy, and cyano.
8. A compound of Claim 1 wherein each of R-R; is hydrogen.
9. A compound of Claim 1 wherein G is furyl or thiad_iazole.

10. A compound of Claim 1wherein G is 1,2,3 thiadiazole.
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11. A compound of Claim 1 wherein G is 2-furyl.
12. A compound of Claim 1 wherein X is a bond.
13. A compound of Claim 1 wherein X is lower alkyl.

14. A compound of Claim 1 selected from:

Furan-2-carboxylic acid [4-(3-pyridin-2-yl-thioureido)-phenyl]-amide;
Furan-2-carboxylic acid [4-(3-pyridin-4-yl-thioureido)-phenyl]-amide;
Furan-2-carboxylic acid [4-(3-pyridin-3-yl-thioureido)-phenyl]-amide;
[1,2,3])Thiadiazole-4-carboxylic acid {4-[3-(6-chloro-pyridin-3-yl)-thioureido]-
phenyl }-amide; _

Furan-2-carboxylic acid [4-(3-pyrimidin-4-yl-thioureido)-phenyl]-amide;
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(5-chloro-pyridin-3-yl)-thioureido}-
phenyl}-amide; |
[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(5-bromo—pyridin—3-yl)-thioureido]-
phenyl}-amide;

[1,2;3]Thiadiazole-4-carboxylic acid {4-[3-(1-tert-butyl-1H-imidazol-2-yl)-
thioureido]-phenyl }-amide;

Furan-2-carboxylic acid {4-[3-(1-tert-buty1-1H—imidazol-z-yl)-thioureido]-phenyl}-
amide;

[1,2,3]Thiadiazole-4-carboxylic acid {4-[3-(5—triﬂuoromethyl—pyridin-S-yl)-
thioureido]-phenyl }-amide;

Furan-2-carboxylic acid [4-(3-pyridin-3-ylmethyl-thioureido)-phenyl]-amide;
[1,2,3]Thiadiazole-4-carboxylic acid [4-(3-pyridin-3-ylmethyl-thioureido)-phenyl]-
amide; ' _ |
[1,2,3]JThiadiazole-4-carboxylic acid [4-(3-indan-1-yl-thioureido)-phenyl}-amide;
Furan-2-carboxylic acid [4-(3-pyridin-4-ylmethyl-thioureido)-phenyl]-amide;
[1,2,3]Thiadiazole-4-carboxylic acid [4-(3-pyridin-4-ylmethyl-thioureido)-phenyl]-
amide; |
2-Fluoro-N-[4-(3-pyridin-3-yl-thioureido)-phenyl]-benzamide;
2-Fluoro-N-[4-(3-pyridin-2-yl-thioureido)-phenyl]}-benzamide;
2-Fluoro-N-[4-(3-pyridin-4-yl-thioureido)-phenyl}-benzamide;
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2—Fluoro-N-[4-(3—pyridin-3-ylmethyl-thioureido)-phenyl]-benzamide'

~ 2-Fluoro-N-{4-[3- (IH—mdazol—S—yl)-thlourexdo]-phenyl} benzamnde

N-{4-[3-(1-tert-Butyl-1H-imidazol-2-yl)-thioureido]-phenyl }- 2-ﬂuoro-benzam1de,

| 2—Fluoro-N-[4-(3-pynd1n-4-y1met_hyl-thloureldo)-phenyl]-benzam1de,

2-Fluoro-N-{4-[3-(1-furan-2-yl-ethyl)-thioureido]-phenyl }-benzamide;
2-F1uoro-N-{4-[3-(1-pyridin-4~yl—ethyl)-thioureido]-phenyl}-benzamide;'
2-Fluoro-N-(4-{3-[1 (l-methyl lH-pyrrol 2-yl)-ethyl]- thloureldo} phenyl)—

benzamide; and .

2-Fluoro-N-{4-[3-(1- tthphen-S-yl-ethyl)-thloureldo] phenyl}—benzamlde,
and pharmaceuucal salts thereof. . SR

15. A pharmaceutical composition comprising a compound of of the formula:

wherem

Aj is heteroaryl
R, R,, are 1ndependently hydrogen alkyl of 1 to 4 carbon atoms, perhaloalkyl
of 1 to 4 carbon atoms, halogen, alkoxy of 1 to 4 carbon atoms, or
cyano, or R, and R,o or R, and R,, may be taken together to form aryl
of 5 to 7 carbon atoms;
| W is O, NR,, or is absent; :
G is aryl or heteroaryl;
Xi isa bond X is a bond, -NH, alkyl of 1 to 6 carbon atoms, alkenylof 1 t0 6
carbon atoms, alkoxy of 1 to 6 carbon atoms, or thioalkyl of 1 to 6
_ c_arbon atoms, alkylamino of 1 to 6 carbon atoms, or (CH)J, and
Jisalkylof 110 6 carbon atdms, cycloalkyl of 3 to 7 carbon atoms, phenyl or
| benzyl, or a pharmaceutical salt thereof; and
n is an integer from 1 to 6;
and a pharmaceuticall_y acceptable carriei or diluent..
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16. © A method of inhibiting the replication of a herpes virus cbmprising contacting

a compound of the formula:

Rq 10
I ||
A=—Y—=NH—C—NH NH—C—G

Rit  Rez
wherein

A is heteroaryl;

R,-R,, are independently hydrogen, alkyl of 1 to 4 carbon atoms, perhaloalkyl
of 1 to 4 carbon atoms, halogen, alkoxy of 1 to 4 carbon atoms, or
cyano, or R, and R, or R, and R, may be taken together to form aryl
of 5 to 7 carbon atoms;

W is O, NR,, or is absent;

G is aryl or heteroaryl;

X is a bond X is a bond, -NH, alkyl of 1 to 6 carbon atoms, alkenyl of 1 10 6
carbon atoms, alkoky of 1 to 6 carbon atoms, or thioalkyl of 1 to 6
carbon atoms, alkylamino of 1 to 6 carbon atoms, or (CH)J; and -

Y is alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, phenyl or
benzyl; and

n is an integer from 1 to 6;

or a pharmaceutical salt thereof, with a herpes virus.
17.  The method of Claim 16 wherein the herpes virus is human cytomegalovirus.
18.  The method of Claim 16 wherein the herpes virus is herpes simplex virus.

19.  The method of Claim 16 wherein the herpes virus is varicella zoster virus.
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20. A method of treating a patient suffering from a hérpe$ virus infection
comprising administering;to-the patient a therapeutically effective amount of a
compound having the formula: | -

Rs  Rio

i

A~=)Y—NH—C—NH ~NH-—=—C~—G

Ru  Re
wherein
A is heteroaryl
R,R,, are 1ndependently hydrogen, alkyl of 1 to 4 carbon atoms, perhaloalkyl
-of 1 to 4 carbon atoms, halogen, alkoxy of 1 to 4 carbon atoms, or
cyano, or R, and R, or R, ‘and R,, may be taken toget_her_ to form aryl
-of § to 7 carbon atoms; '
W s O, NR,, or is abseht; _ |
G is aryl or heteroaryl;
X is a bond X is a bond, -NH, alkyl of 1 to 6 carbon atoms, alkenyl of 1 to 6
| carbon atoms, alkoxy of 1 to 6 carbon atoms, thioalkyl of 1 to 6 °
carbon atoms, alkylamino of 1 to 6 carbon atoms, or (CH)J; and
J 1s alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 7 carbon atoms, phenyl or -
benzyl; and '
. nisan integer from 1 to 6;

or a pharmaceuticat salt thereof.
21.  The method of Claim 20 wherein the herpes virus is human cytomegalovirus.
22.  The method of Claim 20 wherein the herpes virus is herpes simplex virus.

23. . The method of Claim 20 where the herpes virus is varicella zoster virus.



