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1,3-DISUBSTITUTED IMIDAZOLIDIN-2-ONE DERIVATIVES AS INHIBITORS OF CYP 17 

FIELD OF THE INVENTION 

The present invention relates to cyclic urea derivatives and their use for the 

5 treatment of various disease conditions mediated by the regulation of 17a-

hydroxylase/C • 7,2(riyase-

BACKGROUND 

The number of people diagnosed with cancer world wide has significantly 

10 increased and continues to rise at an alarming rate. Cancer is characterized by an increase 

in the number of abnormal eelis derived from a given normal tissue, invasion of adjacent 

tissues by these abnormal cells, or lymphatic or blood-borne spread of malignant cells to 

regional lymph nodes and to distant sites (i.e., metastasis), 

Of special interest are individuals diagnosed with androgen-dependent disorders, 

15 such as prostate cancer, and estrogen-dependent disorders, such as breast, uterine, and 

ovarian cancer. 

Prostate cancer is currently the most common non-skin cancer and the second 

leading cause of cancer-related death in men alter lung cancer. The primary course of 

treatment for patients diagnosed with organ-confined prostate cancer is usually 

20 prostatectomy or radiotherapy. These treatments for prostate and breast cancer are highly 

invasive and characterized by undesirable and serious side effects. Furthermore, a large 

percent of individuals who receive localized treatments such as surgery or radiotherapy 

may suffer from recurring cancer and widespread metastases. As with surgery and 

radiation therapies, there are several drawbacks to chemotherapy, including the fact that 

25 almost all ehemotherapeutie agents are toxic, and chemotherapy causes significant, and 

often dangerous, side effects, such as severe nausea, bone marrow depression, and 

immunosuppression. Additionally, many tumor cells are resistant or become resistant to 

ehemotherapeutie agents through multi-drug resistance. 

Treatments such as hormone therapy are another option for individuals diagnosed 

30 with hormone-dependent, hormone-responsive, or hormone-sensitive cancers, such as 

prostate or breast cancer, However, some individuals who have been administered current 
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hormone therapy treatments may not show a significant response to such treatments and 

some may suffer from relapsing of cancer. 

Currently ehemo-refractory and hormone-refractory cancer patients are left with 

very few treatment, options and (here remains an unmet need for more effective ways to 

5 treat cancer such as, but not limited to, prostate cancer and breast cancer. 

The demonstration by Muggins and Hodges C.V., ( Cancer Res., 1941. L 293 ) 

and Muggins el ai in Arch.Surg.,1941, 43, 209 lead to androgen ablation being 

considered as a possible approach to treatment, ft has been demonstrated that testosterone 

levels are reduced by orchidectomy or by administration of CmRH analogs (gonadotropic 

10 releasing hormones). GnRH analogs can have side effects such as cardiovascular 

degeneration and osteoporosis, which are the two most potentially serious conditions 

induced by the continuous presence of GnRH . Moreover these treatment options only 

eliminate testosterone production from the testes and not that produced by the adrenal. 

In the adrenal glands, the biosynthetic cascade also leads to the formation of 

15 giuco- and mineralcorticoids. 

Since androgen and estrogen are hormones having various physiological activities 

such as differentiation and proliferation of cells and the like, it was thought that potent 

and specific compounds that inhibit androgen synthesis in the testes, adrenals, and other 

tissue may be more effective for the treatment of PCa (Njar, V. C. O.; Brodie, A. M. FL 

20 "Inhibitors of 17a-hydroxylase-Cj•; ̂ -lvase (CYP17): Potential agents for the treatment 

of prostate cancer', Current Pharm. Design. 1999, 5: 163-180). 

In order to avoid unwanted side effects, androgen biosnthesis inhibitors have to be 

specific enough not to influence corticosteroid biosynthesis. A promising novel strategy 

for the treatment of prostrate cancer is the development of strong and selective inhibitors 

25 of CYP 17 as this would result in complete and exeusive elimination of androgen 

biosynthesis as suggested in Current Medicinal Chemistry. 2005,/2, 1623-1629. 

Steroid-type compounds and non-steroid-type compounds are already known as 

steroid €57,20-lyase inhibitors. The steroid-type compounds are disclosed in, for example, 

WO 92/15404, WO 93/20097, EP-A 288053, BP-A 413270 and the like. As non-steroid-

30 type compounds, for example., in W094/27989, W096/14090 and W097/0025? azote 

derivatives are described in W095/09.157 iH-benzimidazole derivatives are described in 
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US 5.491.461. dihydronaphthalene derivatives are described in in WQ99/I8075, and 

naphthalene derivatives are shown in W099/54309. 

A variety of potent steroidal and non-steroidal inhibitors of CYP 17 have been 

reported and some have been shown to be potent inhibitors of testosterone production in 

5 rodent models (Njar and Brodie, above). Jarman and colleagues have described the 

hormonal impact of their most potent CYP!? inhibitor, abiraterone in patients with 

prostate cancer (O'Dormell et al., "Hormonal impact of the 1 ?a-hydroxylase/C 17,20-

lyase inhibitors abiraterone acetate (CB7630) in patients with prostate cancer", Br. J, 

Cancer, 2004, 90: 2317-2325). Abiraterone has been discussed in patents such as WO 

10 200900132, WO 2008024485, WO 2006021776, WO 09509178, WO 09320097 

Non-steroidal small molecule inhibitors have been described for example in BMC 

2004.12,(4313). YM116, 2-(i H-imidazol-4-yhnethyl) -9! f-carbazole. and their effects in 

decreasing adrenal androgen synthesis by inhibiting CI7-20 lyase activity in NCI-H295 

human adrenocortical carcinoma cells has.been described by Ideyama Y, Kudoh M 

j 5 Tanitnoto tC, Susaki Y, Nanva T, Nakahara T, Ishikawa If Fujikura T, Akaza f 1, 

Shikama II in '\Jpn. J.Pharmacol J999J9-.KO. 2(213-20)". Novel non-steroidal 

inhibitor of cytochrome P450 (17 alpha-hydroxylase/C i 7-20 lyase), YM i 3 6. and its role 

in decreased prostatic weights by reduc ing the serum concentrations of testosterone and 

adrenal androgens in rats has been reported by Idevama Y, Kudoh M, Tanimoto K, 

20 Susaki Y, Nanya T, Nakahara T, ishikawa H, Yoden T, Okada M, Fujikura T, Shikama ft 

Proc.Am.Assoc.Cancer Res. J99839:89 Meet.(384) 

Synthesis and biological evaluation of novel non-steroidal i nhibitors of steroid 

17,20 lyase has been described by -Yoden T, Okada M, Kawatninami F, Kinoyama 1, 

Ideyama Y, Isomura Y in Abstr.Pap.Am.Chem.Soc., 1997,213 Meet:Pt. 2(MEDI206) 

25 Further illustrative of the background of the invention are patent applications such 

as IJS2O08O28OS64A1 or W028154382A1. 

SUM MARY 

The compounds described herein have been shown to be inhibitors of 17a-

30 hydroxylase/Cruir lyase. 
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One embodiment of the present invention provides compounds of Formula (I) or 

O o 

<R54>« (I) (II) 

wherein 

5 n is 1, 2, or 3 

R'B is 

(i) phenyl optionally substituted with 1 to 3 substituents selected from halo, -CN, 

-Oi l, (CrQ^alkyl, halo-substituted (Cj-Chalky I, (Cj-C^alkoxy, -Nl-F, -NH(Ci~C.s)alfcyt 

-N((Ci-COalky 1)?, -MiC(0)-(CrC4)alkyl, -C(0)NM2, -C{0)-NH{C,-C4)alkyl -C(G)-

10 N((Ci-C4)a[kyl)2, or a 5- to 6-membered heterocycle, 

<ii) biphenyl optsonaily substituted with 1 to 3 substituents selected from (€r 

G;)alky! or halo, 

(iii) phenyl fused to an additional phenyl, a 5- to 6-membered heteroary!, a 5- to 

6-membered partially or fully saturated cycioaikyL or a 5- to 6-memhered partially or 

15 fully saturated heterocycle, where said fused phenyl is optionally substituted with 1 to 4 

substituents each independently selected from halo, -ON, (CrC<.,)alkyl, (CrQjalkoxy. 

hydroxy-suhstituted CCp€4)aikyl, halo-substituted (CVOjalkyi cyclopropyl, oxo, -NFL?, 

-M ire ,-C 4)aik> L ~Nf(CrC4)atkyl)>, -N1 IC(OMCrC0alkyI, or --N-OI I 

20 selected from halo, -CN, -Oil, (Ci-C^alkyh halo-substituted (CrC^alkyl, fCrCV)alkoxy, 

-NHj, -KU J(CrC4)aikyl-N((Cr(:\0aikyi);.-Ni-iC{OHCrC4)alkyi?-C{O}N} i2, -C(O)-

NHCCj-COalkyl, -C{0)-N((C»~0>alkyl)zs or a 5- to 6-membered heterocycle, 

(v) 5- to 6-membered heteroaryi fused to another 5- to 6-membered heteroary 1, 

phenyl, 5- to 6-membered partially or fully saturated eyeloalkyl, or a 5- to 6-membered 

25 partially or fully saturated heterocycle, where said fused heteroary! is optionally 

substituted with i to 4 substituents each independently selected from halo, -CN, (C;~ 

Civ) 5- to 6-membered heteroaryi optionally substituted with 1 to 3 substituents 
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Q;)alky], (C)-C6)a1koxy, hydroxy-ittfeMi luted {Cj-CUjalkyi, hab-substituted (Cf-Chalky 1, 

cyclopropyl, oxo, -NIK -MM.*i-C;)aik>U -N'Uk' -C^jaiksli;, -NHC(0)-(Cf-C j)alkyl, or 

N-OH; 

R:4 is (Cl~C4)alkyl, haio-substitutcd (Crt-Oalkyl, or -CHnOH, or two R>1 taken 

5 together with the carbon atom(s) to which they are attached form a 3- to 6-membered 

fully or partially saturated carboeyclic ring or two R 4 attached to adjacent carbons taken 

together with the carbons to which they are attached form a fused phenyl; 

p is 0. L 2, or 3; 

q is 0, ! or 2; 

10 A is a 5- to 10-membered heteroary! containing one or more nitrogen atom(s), 

where said heteroaryi is optionally substituted with I to 3 substituents each independently 

selected from halo, -OR -CN* (CrCOalkyl, halo~substiUUed(Ci-C^alkyl, hydroxy-

substituted (Ct-C4>alkyl, -(€H>)rO(€ rC<i)alky1, -(CH:;)fC} l(0(CrC4)aikyl)2, -Nl lfCr 

C4)alkyl, -(CH|)SNH(Ci~C.t)alkyL -t ,talk>l\. -(CM2)rNH(Cr 

15 Q)cyc!oaikyl), -Ni b, -NHCCOMCrC,,)aiky!, -C(0)NM2, -C(0)-NH(CrQ)alkyl, -C(0)-

N((CV'C4)alkyi.b, or -C(0)-0(C5-Q)alkyl, where said (CVCOalkyl, said -(Cli:;)rO(Cr 

C,i)alkyk and said -(CH2)sNH(Cj~Cf)alkyl are optionally substituted with a 4- to6-

membered partially or fully saturated heterocycle or heteroaryi containing 1 to 3 

heteroatoms each independently selected from O, S or N, where said heterocycle and said 

20 heteroaryi are optionally substituted with 1 to 3 {(VC.s)aSkyj groups; 

r is 0. I or 2; and 

s is 1 or 2; or a pharmaceutically acceptable salt thereof; 

with the proviso that (i) when A is an unsubstituted pyridine and R is phenyl, 

R'3 is not unsubstituted or mono-substituted with halogen, OK Ni K -NH€{0)C'l K or 

25 CF$; (ii) A and R are not both an unsubstituted pyridin-2-yl; and (iii) said compound is 

not i-(3,4-dichk>ro-phenyl)-3-|6-(2-pipefidin-1 •'yi-ethoxy)-pyridin-3-}i|iniidazolidine-2-

one, I~(3,5-dichkwpyridm-2-y!)-3~pbenyltetrahydropyrhnidin-2( 1 HVone. 1,3-bis{6-

chloropyridin-2-y{)tetrahydropyrimidin-2{lll)-one, 1,3--bis(4-methylpyridin-2-

y{)imidazolidin-2-one, l-{5-chloro-lH-benjr.oj'd}imidazol-2-yl)-3-phenyltmidazoiidtn-2-

30 one, or 2-{2-oxo-J-phenylimidazoiidin-l-yl)-l H-benzo{djimidazoIe-5-earbonitrile. 

5 
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in a particular embodiment. A is a 5~membered heteroaryi containing 1 to 2 

nitrogen atom(s), where said heteroaryi is optionally substituted with (Cj-C^alkyl or 

hak'>-substituted(CrCj)aikyl; or a pharmaceutically acceptable salt thereof. 

in another particular embodiment, A is a 6-membered heteroaryi containing 1 to 2 

nitrogen atom(s), where said heteroaryi is optionally substituted with {Cf-Cj)a1kyl or 

halosub8titated(Ci-GOatkyl; or a pharmaceutically acceptable salt thereof. 

in another particular embodiment, A is a pyridine, where said pyridine is 

optionally substituted with 1 to 3 substituents each independently selected from halo, 

-CN, (CVC^alkyl, haJo-substituted(CrG})alkylt hydroxy-substituted (CrC4.)alk.yl, 

-(C!-^)ACrCt)alkyk-<CIIJ)rCI-l(0(CrC4)a!kyj}2, -(CM,)SN1 lfCrC4)alkyl 

-a'ilr^tc rCiWlkjlK l(CrCei)cyctoaikyl), -NH,. -N! iC(OHC:-C4)alkyi, 

-C(0)NH2, -CfO)-NH(C j -GOalkvl, -C(0)-N((CrC4)a!ky!)2, or ~C('OK>(CrC,)alkyk 

where said (CrCi)alkyk said -(CH2)rO(CrO)alkyl» and said KCHa)fNH(€ s~C4)aJkyI are 

optionaliy substituted with a 5- to 6-membered partially or fully saturated heterocycle or 

heteroaryi containing 1 to 2 heteroatoms each independently selected front O, S or N, 

where said heterocycle and said heteroaryi are optionally substituted with 1 to 3 (Cr 

C,j)alkvl groups; and r is 1 or 2; or a pharmaceutically acceptable salt thereof. Preferably, 

A is an optionally substituted pyridin-3-yl. hi particular, a pyridin-3-yl substituted with 

trifluoromethyl or a (Cr Chalky! substituted with a 5- to 6-membered partially or fully 

saturated heterocycle (preferably, the heterocycle is attached to the alkyl group via a 

nitrogen ring atom, e.g. pyrrolidine1 -ylmethyl). 

In yet another particular embodiment, the compound of Formula (! ) or (II) is a 

compound of Formula (fa) or (lb) 

<^« (la) 0b) 
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wherein n, RM\ R'v, R-v, !i \ R"" and q arc as defined above; or a pharmaceutical!}' 

acceptable sail thereof. In a particular embodiment of the compound of Formula ( lb), llv 

is CF3 or a (C;-Chalky! substituted with a 5- to 6-membered partially or fully saturated 

heterocycle (preferably, the heterocycle is attached to the alky I group via a nitrogen ring 

atom, e.g. pyrrolldin-1 -yjmethyi). In another particular embodiment of the compound of 

Formula (lb), n is 1, and p is 0. 

Another embodiment of the present invention provides compounds of Formula 

(la) or f ib). 

(i) phenyl optionally substituted with I to 3 substituents selected from halo, -CN, 

-OH,<Cj-C6_)alkyL halo-substituted (Cj-Q,)alkyl> (C;-Ch)alkoxy, -NH.?., -Ntl(Cj-Ci)alkyl, 

~N({Cs-C4)alkyi)j, -NHC(0)-(C, -Chalky!, -C((>)NH2, -C(0)-NH<C: -C4)a(kyl, 

-C(0)-N((Ci-C4)alkyl)2(( or a 5- to 6-membered heterocycle, 

(ii) biphenyl optionally substituted with 1 to 3 substituents selected from (€;-

C-Oalkyl or halo, 

(iti) phenyl fused to an additional phenyl a 5- to 6-membered heteroaryi, a 5- to 

6-membered partially or fully saturated cyeloalkyL or a 5- to 6-membered partially or 

fully saturated heterocycle, where said fused phenyl is optionally substituted with I to 4 

substituents each independently selected front halo, -CN, (CrC(,)alkyl, (CrC6>alkoxy. 

hydroxy-substituted (C,<-C4)alkyl, halo-substituted (€;-Chalky!, cyclopropyl, oxo, -Nib, 

-NH(CrC4}alkyU-N((CrC4)alkyib, -NHC(0)-(CrCi)aikyk or -N-OH, 

p51 R 

wherein: 
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(iv) 5- to 6-membered heteroaryi optionally substituted with I to 3 substituents 

selected from halo, -CN, -OH, (C}-C«)alkyl, haio-substituted (CrC«)alkyi, (Ci-C^lalkoxy, 

-NH<CrC4)alkyL ~N((C;-C4)alkyl)2, ~NHC(OHCs~C4)aikyl, -C(0)NH2, -OO}-

NH(("5-(^)alkyi, -C(0)-M((C:-C4)alfcyl)25 or a 5- to 6-ntembered heterocycle, 

(v) 5- to 6-membered heteroaryi fused to another 5- to 6-membered heteroaryi, 

phenyl, 5- to 6-membered partially or fully saturated cycloalkyl, or a 5- to 6-membered 

partially or fully saturated heterocycle, where said fused heteroaryi is optionally 

substituted with 1 to 4 substituents each independently selected from halo, -CN, (CV 

Qjalkyl, (C|-Q>)aikoxy, bydroxy-substituted (Cj-C^aifcyl, halo-substituted (CyC4)alkyk 

eyclopropyi, oxo, -NFk, -NH(Cj-C4>alkyl, ~N((C j -Chalky!};*, HC(0)-(C j -Chalky!, or 

N-OH: 

RM is (Cj-Ci)alkyl (e.g., -CI I «X halo-substituted (Ct-GOalkyl (e.g., -CF?), or 

-CH>OH, or two R taken together with the carbon atom(s) io which they are attached 

form a 3- to 6-membered fully or partially saturated carbocyclic ring (e.g.. for a 

compound of Formula (la) when q is 2. the two R,v* on adjacent carbons may form a fused 

cycloalkenyl ring; and for compounds of Formula (lb), when p is 2 or % two R5" on 

adjacent carbons may form a fused fully or partially saturated cycloalkyl ring or two R 

on the same carbon atom may form a spiral ring); 

p is 0, 1, 2, or 3; 

q is 0, I or 2; 

R ' , R>> and R " are each independently H, halo, -OH, -CN, (Cj-GOalkyl. halo-

substituted{Cs-C4)alkyl, hydroxy-substituted (CV-COalkyl, ~{CH2)f -0(Cf-Ct)alkyl, -

(CH2), -CH{0(CrC4)alkyl)2, -NH2, -NH(Ci-C4)alkyl, -N((C(-C4)aikyl)2, -NHC((>}-(Cr 

COaikyl. -(;(Q}N1F, -C(0}-NH(Ct-C4)alkyl, -C(0>-N((Cj-C4)aikyl)2, or -C(0)-0<'Ci-

C^jalkyl; 

r is 0, I or 2; 

with the proviso that when R " ', IF, and R" arc H and R * is phenyl, Ryv is not 

unsubstituted or substituted with halogen or CP.?, or a pharmaceutically acceptable salt 

thereof. 

In one embodiment, a compound of Formula (la) is provided having the 

definitions above. 
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In another embodi ment, a compound of Formula (lb) is provided having the 

definitions above. 

in yet another embodiment, compounds of Formula (lb) is provided where n is 1, 

Preferably, Rx is H or methyl (more preferably, R' is H); R" is 13, halo, methyl. 

5 trilluoromethyi, methoxy, or -C{0)00 f; and R'~ is halo, -CN, methyl, ethyl, methoxy, 

hydroxymethyL 1-hvd.roxyelhyl, 2-hydroxypmpan-2-yl, difluoromeihyl, trifluoromethyl, 

dimethoxymethyl, -NFl?, or-N11C(Q)C1lj. 

Preferably (for compound of Formula (1), (II), (la) and (l b)), R" is 

(i) a phenyl optionally substituted with 1 ot 2 substituents each independently 

10 selected form fluoro, chloro, cyano, methyl, difluoromethyI, trifluoromethyl, methoxy, or 

-C(0)NHCII,; 

(ii) a biphenyl optionally substituted with fluoro; 

(iii) a fused phenyl selected from naphthalen-2-yi, naphthalen-l-yl, 1 H-indol-

5-yl, 1 H-indol-6-yl, bcnzothiazol-5-yl, henzothiazol-6-yl, 1,2,3»4-t^.rahydjro-quinolin-6-

15 yl, benzo[b)thiophen--5-yl, quinolin-6-yL quinolin-7-yl, indan-5-yl 1,2-dihydroquinohn-

6-yl, 1 H-indazol-5-yl, 1 H-indazol-6-y.j, benzoliiran-5-yl, 2,3~dihydrobenzoj 1,4|dioxin-6-

yl, 2,3-dihydro-benzofuran-'5-yf benzoj 1,3 jdioxol-5-yl, 1,2,3,4-tetrahydro-qumolin-7-yl, 

quinoxalin-6-yL benzooxazol-5-yl, henzojd jisoxaxol-S-yl, bcnzo[d]isoxazol-6-yl, 11I-

benzoimidazoI-5-yl, 2,3-dihydro-1 H-indazol-5-yl, 2,3-dihydro-1 ll-indazol-6-yl, indolin-

20 5-yt, or 1 Fl~benzotriazo!~5~yl, where said fused phenyl is optionally substituted with 1 to 

3 substituents each independently selected from fluoro, chloro, methyl, ethyl, 

trifluoromethyl, methoxy, oxo, -Mid?, -N-OH or cyclopropyl; 

(iv) a 5- to 6-membered heteroaryi selected from thiophen-2-yl, thiophen-3-yi, 

pyridin-3-yl, pyrklin-4-yl, pyrimidin-5-yl, lH-pyrazol-4-yl, thiazoI-2-yl, or isoihiazol-4-

25 yl, where said 5- to 6-membered heteroaryi is optionally substituted with 1 to 3 

substituents each independently selected from fluoro, chloro. methyl, ethyl, isopropyl, 

hydroxy, difluoromethvl, trifluoromethyl, methoxy, «N1 b, -N11C(0)C113, -C(0)NHCH3» 

or pyrrolidin-l-yl; or 

(v) a fused heteroaryi selected from heixzo|bjthiophen-2-yj, benzoj b]thiophen-

30 3-yi, quinolin-2-yl. quinolin-3-yl, benzooxazol-2-yl, benzothiazol-2-yl, 4,5,6,7-

tetrahydro4hieno{23-c]pyridifi-2-y.l, imidazof 1,2-a)pyridin-3-yl, imidazo} 1,2-ajpyridin-

9 
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6-y.I, imidazo[l,2-a]pyridin-?-yl, 3H-imidazo[4,5~b]pyridin~6-yl, thieno[3?2-cjpyrkfm~2~ 

yl, thieno[352~c]pyridin-3-yl, or IH-indol-3-yl, where said fused heteroaryi is optionally 

substituted with I to 4 substituents each independently selected from fluoro, chloro, 

icyano, methyl, or methoxy; or a pharmaceutically acceptable salt thereof. 

5 More preferably, is 

(i) a phenyl optionally substituted with I to 2 substituents each independently 

selected from fluoro, chloro, methyl, methoxy, trifluoromethyl, di.fiuoromethyi, oroyano; 

(ii) a hi phenyl; 

(iil) a fused phenyl selected from naphthaIen-2-yl, quinoiin-6-yl, 3,4-dihydro-2-

10 oxo-quitioiin-6-yl, benzo[b]thiophen~5~yL ben/.oj'd)isoxazol-5-yl, 1 H-itidaxol-6-yl, 1II-

indazoi~5~yi, ben/.othiazol-6-yL 1,2-dihydro-3-oxo4ndazol-6~yl, indan-S-yl, 111-

benzotriazoI-5-yl, benzof uran~5~yl, 2,3-dihydro-benz.o[ 1,4|dioxin-6-yl, 2,3-dihydro-

benzofuran-5-yl, or benzoj 1,3}dioxol~5~>i where said fused phenyl is optionally 

substituted with 1 to 2 substituents each independently selected from chloro, fluoro, 

15 methyl, ethyl, difluoromethyl, trifluoromethyl, cyciopropyl, eyano, or amino; 

(iv) a 5- to 6-membered heteroaryi selected from isothiazol-4-yL thiophen-2-yi, 

thiophen-3-yl, or pyridin-4-yi, where said isothiazol-4-yl said thiophen-2-yl, said 

thiophen-3-yl, and said pyridin-4-yl are optionally substituted with fluoro, chloro, methyl, 

trifluoromethyl, difluoromethyl, or methoxy; or 

20 (v) a fused heteroaryi selected from thieno[3,2~e]pyridin-2-yL thieno(3»2-

c]pyridin-3-yi, thieno[3,2-c]pyridin~2~yf imidazoj 1,2-a]pyridin-?-yl, or 

benzo[bjthiophen-2-yl, where said fused heteroaryi is optionally Substituted with 1 to 2 

substituents each independently selected from fluoro, chioro, methyl, difluoromethyl, 

trifluoromethyl, cyciopropyl, or amino; or a pharmaceutically acceptable salt thereof. 

25 In one preferred embodiment, R.^ is phenyl, 4-chloro-3-fluoro-phenyl, m-tolyL 3-

methoxy-pheny 1. 3 -chloro-4- fluoro-pheny 1, 4-11 uoro-3 -me thy 1 -pheny 1, 3 -tri fl uo romethy 1 -

phenyl, 3-chforo-pbenyl, 4-fluoro-3-trifluoromethyl-phenyI.? 3-difluoromethy!-4-fluoro-

phenyl, 3-cvano-4-fluorophenyl, 3-eyanophenyL 3-chloro-4-eyanophenyl, 3,4-difluoro-

phenyl, 4-trifluoromethyl-phenyH or a pharmaceutically acceptable salt thereof 

30 In another preferred embodiment, R" is naphthalen-2-yl, henzo|b]thiophen-5-yl, 

3-methy!~henzo|d]isoxazol~5~yl, i fMndazo!~5~yI, 1 -methyl-1 H-indazokS-yl, 3-amino-

10 
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lH-indazol-5-yL IH-indazol-6-yl, 3-anuno-Hl~indazof~6-yi, 3~methyl-1 IMndazoi-6-yl, 

3-trifluoromethyl-1 H-indazo.i-6~yl, benzothiazol-6-yi, t?2~dihydro-3-oxo-mdazol-6-yi, 

indan-5-yl, i H-benzotriazol-5-yl, S-methyl-benzofuran-S-yl, 2,3-dihydno-

benzo[I»4)dioxin-6-yl, 2,3-dihydro4>enzofuran~5-yl, or 2,2-dilluoro-bertzo[l,3]dioxoi-3~ 

5 yl; or a pharmaceutically acceptable salt thereof. More preferably, R is henzothiazol-

6-yi, 3-methyi-benzofunm-5-yi, Ill-indazol-6-yl, 3-methyl-1 l l-indazol-6-yL or 3-

trifluoromcthyl-1 H-indazol-6-y 1; or a pharmaceutically acceptable salt thereof. 

In yet another preferred embodiment, R( is 5-methyl-tbiopheri-2-yj. 5-ehloro-

thiophen-2-yl, 5-trifluoromet'hyl-thiophen-2-yl 5-di11uoromethy|~thiophen-3-yL 5-

10 methyl-t.hiopben-3-yl, 2-methyl-pyridi n-4-yi, 2-triftuoromethyl-pyridin-4-yl, 2-ehlo.ro-

pyridin-4-yl, or 2~mcthoxy-pyridin-4-yl; or a pharmaceutical!y acceptable salt thereof. 

In yet another preferred embodiment, R'f is 4-ehloro-thieno(3,2-c]pyridin~2~yl, 4-

chIoro-thienop,2-c]pyridin-3-yl, thieno[3,2~ejpyridm~2~yl, 3-ehloro-tmidazo| 1,2-

ajpyridin-7-yI, benzo('b|thiophen-2-yI, or 4-meihylthieno[3!2-c]pyridin-2-yl; or a 

15 pharmaceutically acceptable salt thereof 

In another embodiment of the compounds of Formula (I), (11). (la) or (lb), R' is 

C\h or CFS. 

Particular compounds include: 1-Benzothtazol-6-yl-3-(4-methyl-pyridin-3-yl)-

imidazolidin-2-one; l-(2~Ch)oro-pyridm-4-yi)-3-(4~rfiethyl~pyrkim-3-yl)-imtdazolidin-2~ 

20 one; l-(4-Chloro-thienoj3,2~cipyrklm-2-yf}-3-(4-methyl-pyridin~3~yl)-imkiazolidin-2-

one ; 1 -(I H~lndazol-6-y!)-3~(4-methyl~pyridhi-3-yl)-imidazolidin-2--one; 1 -(3-

DifIuoromethyl-4-lluoro-phenyl)~3~(4-methy!-pyridin-3-yl)-l,3~dihydro-imidazo!-2-one; 

I -(4"Methyi-pyridin-3-y})-3-(5-methyl-thiophen-3~yl)-1,3-dihydro~imidazol-2-one; 1 -(3-

Methyl-lil-indazoI-6-yl)-3-(4-methyl-pyridin-3-yl)~imidazo!idin-2-one; i -Benzothiazol-

25 6-yl-4-methyl-3-(4-methyl-pyridin-3-yl)-imidazolidi}i-2-one; 1-Benzo[b]thiophen~5-yl-

3-(4-methyl-pyiidin-3-yl)-I,3Hliln'dro-imidazol-2-one;and l-Benzothiazol-6-yi-3-(4-

met hy I-py rid in- 3 - yl)-13-dihydro~imidazol-2-one; or a pharmaceutically acceptable salt 

thereof. 

Other compounds include those described in the Example section below, in 

30 particular, those eomounds having an ICso less than I pM (or I.,000 nM), preferably, less 

than 500 nM, more preferably, less than 100 nM. 

11 
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iii another aspect of the present invention a pharmaceutical composition Is 

provided which comprises a compound of Formula. (I), (II), (la) or (lb) or a 

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier or 

excipient. The pharmaceutical composition optionally comprises at least one additional 

pharmaceutical agent (suitable pharmaceutical agents are described herein below). 

In yet another aspect of the present invention, a method of treating a disease, 

disorder, or syndrome mediated by Cvpl? inhibition is provided, where the method 

comprises administering a compound according to Formula (!), (if), (ia) or (ib), or a 

pharmaceutical composition comprising the compound of Formula (1), 01), (la) or (ib) 

and pharmaceutically acceptable excipients, to a subject in need thereof. 

Another aspect of the present invention includes a compound according to 

Formula (I), (II), ( la) or ( lb) for use in therapy (e.g., the use of a compound of Formula 

(la) or (ib) for the treatment of a disease, disorder, or syndrome mediated by Cyp 17 

inhibition). 

Yet another aspect of the present invention includes a method for treating a 

disease, disorder or syndrome mediated by Cyp 17 inhibition comprising the step of 

administering 

(i) a first composition comprising a compound of Claim I through 21, or a 

pharmaceutically acceptable salt thereof and a phannaceuticaily acceptable carrier or 

excipient; and 

(ii) a second composition comprising at least one additional pharmaceutical agent 

and a pharmaceutically acceptable carrier or excipient; 

wherein said at least one additional pharmaceutical agent is an anticancer agent, 

chemotherapy agent, or antiproliferative compound. The first and second compositions 

may be administered either simultaneously or sequentially in any order. 

In one particular embodiment for each of the methods and uses described above, 

the disease, disorder, or syndrome is selected front the group consisting of cancer (in 

particular, prostate cancer) and inflammation, 

Definitions 
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As used herein, the terms '"alky!" refers to a hydrocarbon radical of the general 

formula C The alkane radical may be straight or branched. For example, the term 

"(Cs-CfOalkyr refers to a monovalent, straight, or branched aliphatic group containing 1 

to 6 carbon atoms (e.g., methyl, ethyl, n-propvl, i-propyl, n-butyl, i-butyl, s-butyl, t-hutyl, 

n-pentyk i -methylbutyl, 2-metbyIbutyl, 3-nieihylbutyl, neopentyl, 3,3-dimethyipropyl, 

hexyl, 2~methylpentyl, and the like). Similarly, the alkyl portion (i.e., alkyl moiety) of an 

alkoxy, aeyl (e.g., alkanoyl), alkylamino, dialkyiamino, and alkylthio group have the 

same definition as above, 

"Halo-substituted alkyl" refers to an alkyl group, as defined above, substituted 

with at least one halogen atom. For example, when the halogen a tom is fluoro, common 

haloalkyl groups include lluoromethyl, difluoromethyl, trifluoromethyl, 2,2,2-

trifluoroethyl, 2,2.2,1,1 -pentafluoroethyl, and the like. Mixed halogen substitution are 

also included (e.g., chloro 11 uoromethyI). 

The term "alkenyl" refers to a monovalent group derived from a hydrocarbon 

having at least one carbon-carbon double bond. The term "CVQ-alkenyl" refers to a 

monovalent group derived from a hydrocarbon having two to six carbon atoms and 

comprising at least one carbon-carbon double bond. The alkenyl group can be 

unbranehed or branched. Representative examples of alkenyl include vinyl, 1-property 1. 

2-propenyl. 1-methyl-i-propenyk l -methyl-2-propenyl, 2-methyl-l-propenyI, 2~methyl~ 

2-propenyl, 1-butenyl, 2-butenvl, 3-butenyl, and so on. 

The term "aSkynyi" refers to a monovalent group derived from a hydrocarbon 

having at least one carbon-carbon triple bond. The term "CVCValkynyl" refers to a 

monovalent, group derived from a hydrocarbon having two to six carbon atoms and 

comprising at least one carbon-carbon triple bond. The aikynyl group can be unbranehed 

or branched. Representative examples include ethvnyl, propynyi, butyn-S-yl, butyn-2-yl, 

and so on. 

The term "liydroxy-substituted alkyl" refers to an alkyl group, as defined above, 

substituted with one or more hydroxy! (-OH) groups (e.g., -CHjOIT -Cf l(OH)?, 

-Cf i(OH)-Cff;OIL -CH(OH)-CHh, and so on). Preferably, the alkyl group is substituted 

with 1 to 2 hydroxy! groups, more preferably one hydroxy! group. 
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"Halogen"' or "halo" may be fluorine, chlorine, bromine or iodine (preferred 

halogens as substituents are fluorine and chlorine). 

The term "oxo" or ~C(0)« refers to a carbonyl group. For example, a ketone, 

aldehyde, or part of an acid, ester, amide, lactone, or lactam group, 

5 The terms "partially or fully saturated carbocyciic ring" (also referred Jo as 

"partially or fully saturated cycloalkyl") refers to nonaromatic rings that are either 

partially or fully hydrogenated and may exist as a single ring, bieyclic ring or a spiral 

ring. Unless specified otherwise, the carbocyciic ring is generally a 3- to 8-membered 

ring, f or example, partially or fully saturated carbocyciic rings (or cycloalkyl) include 

10 groups such as cyciopropyl, eyclopropenyl, cyclobutyl, cyclobutenyl, cyclopentyl, 

cyclpentenyl, cyclopentadienyl, cyclohexyL cyclohexenyh eyclohexadienyl, norborny! 

(bicycloj2.2.1 (heptyl). norbomenyl, bicycio[2.2.2|octyl, and the like. 

The term "partially saturated or fully saturated heterocyclic ring" (also referred to 

as "partially saturated or fully saturated heterocycle") refers to nonaromatic rings that are 

15 either partially or fully hydrogenated and may exist as a single ring, bi cyclic ring or a 

spiral ring. Unless specified otherwise, the heterocyclic ring is generally a 3- to 6-

membered ring containing 1 to 3 heteroatoms (preferably 1 or 2 heteroatoms) each 

independently selected from sulfur, oxygen and/or nitrogen. Partially saturated or fully 

saturated heterocyclic rings include groups such as epoxy, aziridinyl, tetrahydrofuranyl, 

20 dihydrofuranyl, dihydropyridinyl» pyrrolidinvl, N-meChylpyrroltdinyl, imidazolidinyl, 

irnidazoiinyl, piperidinyl, piperazinyl, pyrazolidinyl, 2H-pyra»yl, 4H-pyranyl, 21-1-

chromenyl, oxazinyl, morpholino, thiomorpholino, tetrahydrothienyl, tetrahydrothienyi 

1,1-dioxide, and the like. Unless specified otherwise, the heterocyclic ring may be 

attached via any ring member. 

25 The term "fused phenyl'' refers to a phenyl group fused to another ring, such as 

another phenyl (i.e., naphthalene (e.g.. naphthalen-2-yl, naphihalen-l-yl), a partially or 

fully saturated cycloalkyl (e.g., indan-5-yl, 2,3-dihydro-1 H-indenyl, or 

tetrahydronaphthalenyl. etc.), a heteroaryi (e.g., lH-indol-5-yl. lH-indol-6-yl, 

benzothiazo!-5~yl, benzothiazol-6-yl, benzo[bjthiophen-5-yl. quinolin-6-yl, quinolin-7-yl, 

30 isoquinolin-5-yl, isoquinolin-6-yl isoquinolin-7-yl, isoquinolin-8-yl, indazol-4-yl, 

indazoi-5~yl, indazol-6-yl, indazol-7-yL benzofuran-4-yi, benzofuran-5-yl, benzofuran-6-

14 
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yl, ben5r.ofuran-7>yLbenzimidazoL-4-yl, or quinoxaiin~6~yl, benzooxaxol-S-yl, 

benzo[d]isoxa.zol-5-yl, ben:zo[djisoxazoi-6-yl, 1 H-benzoimidazol-4-yl, I! I-

benzoimklazoi-S-yl, 1 B-benzoimidazol-6-yl, 1 B-benzoimidazol-7-yL !! 1-benzotriaxol-S-

yl, etc.) or a partially saturated or fully saturated heterocycle (e.g.. mdoIin-4-yj, indolin-5-

yl, mdolin.-6-yl, indolin-7-yi, 1.2-dihydr«qumolin-6-yl, 1,2,3»4-tetTahydm-quinoiin-6-yly 

l,2,3!4-tetrahydro-qi»riolin~7~yl, 2,3-dihydro-IH-btnizoldjimidazoly I, 2,3-dihydro-114-

indazolyl, 2,3-dihydrobenzo[d joxazolyl, 2,3-dihydrobetizo[ i ,4]dioxin-6-yl, 2,3-dihydro-

benzofuran~5~yL benzofl ,3 jdioxol~5~yl, 2,3-dihydro-i H-mdazol-5-yl, 2,3-dihydro-134-

mdazol-6-yl, etc.), where the group is attached via one of the phenyl carbon atoms. 

When substituted, the fused phenyl can be substituted on any of the atoms within the 

fused system. For example, a benzofuranyl group may be substituted on the phenyl or 

furamy! portion of the benzofuranyl group. 

The term "heteroary!" or "heteroaromatic ring" refers to aromatic moieties 

containing at least one heteratom (e.g., oxygen, sulfur, nitrogen or combinations thereof) 

within a 5- to 6-membered aromatic ring system (e.g.. pyrrolyl, pyridyl, pyrazoly!, 

thienyl, furanyl, oxazolyl, imidazolyl, tetrazolyl, triazinyl, pyrimidyl, pyrazinyl, thiazolyL 

isothiazoiyl, etc.). A typical single heteroaryi ring is generally a 5- to 6-membered ring 

containing one to three heteroatoms each independently selected from oxygen, sulfur and 

nitrogen. 

The term "fused heteroaryi" refers to a heteroaryi group fused to another ring, 

such as another heteroaryi (e.g. purinyl, thieno[3,2-ejpyi idinyl (e.g., thieno{3,2-c jpyridin-

2-yl and thieno|3,2-e|pyridin-3~yi), imidazoj l,2-a]pyridinyl (e.g., imidazo| 1,2-ajpyridin-

3-yl, imidazof 1,2-a]pyridin-6-yl, imidazoj 1,2-a3pyridin-7-yi and 31 l-imidazo[4,5-

bjpyridin-6-yl), or benzofbjthiophenyl, etc.), phenyl (e.g., benzolb jthiophen-2-yl, 

benz.ofbjthtophen-3-yi, quinolin-2-yl, quinolin-3-yi, benzooxazol-2-yl, benzothiazoi-2-yl, 

1li-indoi-2-y I, 1H-indol-3-yl, isoquinolin-1 -yl, isoquinoiin-3-y I, isoquinolin-4-yl, 

benzofuran-2-yl, benzot\tran-3-yl, mdazoi-3~yf,, benzimidaxol-2-vi, etc.), a partially or 

fully saturated cycloalkyl (e.g., 4,5.6,7~tetrahydrobenzojd]ox8zolyl, 4,5,6,7-tetrahydro-

IM-indolyl, 5,6,7,8-tetrahydroquinoHnyl, 5,6,7,8-tetrahydroisoquinojinyi, 4.5,6,7-

tetrahydrobenzof bjthiophenyl, 4,5,6,7-ietfahydrobenzo furanyl, 4,5,6,7-tetrahydro-111-

indazolyl, 4,5,6,7-t.eirahydro-lH-beirz.o[d jimidazolyl, or 4,5,6,7-
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U'trahydrobenzoj'djoxazoiyl, etc.), or a partially saturated or fully saturated heterocycle 

(e.g., 8,9-dihydro-7H~purinvl, 2v3Kiihydrothieno[3,2-c]pyridiny!, 4,5,6,7-tetrahydro-

thieno[2,3-c]pyfidin-2-yI,4,5,6,74etrahydrothieno[3,2~e|pyridinyl, or 5,6,7,8-

tetrahydrojmidazoj 1,2~ajpyridinyI, etc.), where the heteroaryi group is attached via one of 

the heteroaryi ring atoms. When substituted, the fused heteroaryi can be substituted on 

any of the atoms within the fused system. For example, an imidazof 1,2-aJpyridinyl group 

may he substituted on the imidazole or pyridine portion of the fused system. 

The phrase "therapeutically effective amount" means an amount of a compound of 

the present invention that (i) treats or prevents the particular disease, condition, or 

disorder, (ii) attenuates, ameliorates, or eliminates one or more symptoms of the 

particular disease, condition, or disorder, or (iii) prevents or delays the onset of one or 

more symptoms of the particular disease, condition, or disorder described herein. The 

term "animal" refers to humans (male or female), companion animals (e.g., dogs, cats and 

horses), zoo animals, marine animals, birds and other similar animal species. 

The phrase "pharmaceutically acceptable" indicates that the substance or 

composition must be compatible chemically and/or toxieologically, with the other 

ingredients comprising a formulation, and/or the mammal being treated therewith. 

The terms "treating", "treat", or ''treatment" embrace both preventative, i.e., 

prophylactic, and palliative treatment. 

The term "compounds of the present invention" (unless specifically identified 

otherwise) refer to compounds of Formula (I), (II), (la) and (Ib), prodrugs thereof, 

pharmaceutically acceptable salts of the compounds, and/or prodrugs, and hydrates or 

solvates of the compounds, salts, and/or prodrugs, as well as, all stereoisomers (including 

d ̂ stereoisomers and enantiomeric), taulomers and isotopkally labeled compounds. 

DETAILED DESCRIPTION 

The present invention provides compounds and pharmaceutical formulations 

thereof that are useful in the treatment of diseases, conditions and/or disorders modulated 

by ihe inhibition of l7«-hydroxylase/C^r; ̂ o-lyase. 

Compounds of the present invention may be synthesized by synthetic routes that 

include processes analogous to those well-known in the chemical arts, particularly in 



WO 2010/149755 PCT/EP2010/059029 

light, of t he description contained herein. The stalling materials are generally available 

from commercial sources such as Aidrich Chemicals (Milwaukee, Wis.) or are readily 

prepared using methods well known to those ski lled in the art (e.g., prepared by methods 

generally described in Louis F. Fieser and Mary Fteser, Reagents tor Organic Synthesis, 

v. 1-19, Wiley, New York (1967-1999 ed.), or Beilsteins Handbuch der organisehen 

Chemie, 4, AufL ed. Springer-Verlag, Berlin, including supplements (also available via 

the Beilstein online database)). 

For illustrative purposes, the reaction schemes depicted below provide potential 

routes for synthesizing the compounds of the present invention as well as key 

intermediates. For a more detailed description of the individual reaction steps, see the 

Examples section below. Those skilled in the art will appreciate that other synthetic 

routes may be used to synthesize the inventive compounds. Although specific starting 

materials and reagents are depicted in the schemes and discussed below, other starting 

materials and reagents can be easi ly substituted to provide a variety of deri vatives and/or 

reaction condi tions, in addition, many of the compounds prepared by ihe methods 

described below can be further modified in light of this disclosure using conventional 

chemistry well known to those skilled in the art. 
The schemes detailed below show general schemes tor synthesizing compounds of 

the present invention (e.g., compounds of Formula {I}, ill), (la} and (Ib)). 

GENERAL SCHEMES 

Scheme I 
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In Scheme I above, R is represented by -A or the following group 

R51 

,R50 

A 
,v 

p53 

"V XN-R 

54 \ 

Step- J & 2: 

The intermediate products of Steps I and 2 may be synthesized using methods 

analogous to those descri bed by Kak-Shan Shia, et al., inJ, Med. Chem,, 2002, 45, 1644-

1655 using the desired starting materials which are available commercially or synthesized 

using known procedures described in the art. For example, a variety of 2-chioroalky! 

isocyanates can be prepared using the methods described by C K Johnson in J Org Chem 

(1967), 32(5), 1508-10. The reaction times in certain cases were prolonged to increase 

the % yield as compared to reported yields in the above mentioned 1 Med Chem 

reference. 

Step-3: 

18 
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The products of Step -2 obtained as described above may be converted into the 

desired products by reacting with the appropriate alkyl or aryi haiides preferably chloro / 

bromo alkyl or aryi derivatives using conditions well know Io those of skill in the art, 

e.g., the Buchwald-I lartwig C-N coupling conditions or NalV DMF, and the like. 

Preferred conditions are those known as the 'Buehwaid-Hartwig'" reaction, e.g., In the 

presence of (a) a cataly st , such as copper iodide, (b) a base, such as potassium phosphate 

or cesium carbonate: and (c) a ligand, such as tram-1,2-d.iamino cyclohexane, in the 

presence of suitable solvents (e.g., T 4-dioxane) at temperatures ranging from about 

room temperature to the refluxing temperature of the solvent. When p is zero, a 

compound af formula (la-1) may also form, When a protection group is used, then the 

protecting group is removed using the conditions appropriate for the particular protecting 

group used to produce compounds of the present invention. For a more detailed 

description, see Examples 1 and 14 in the Example section below. 

Alternatively, the substituents and R may be introduced in the reverse. For 

example, instead of starting with R-MH?, RX,-NH;> is used as the starting material. 'The R 

group is then introduced in step 3 by using R-X instead of R"-X, See, e.g., Example 79 

in the Example section beiow for a more detai led description. 

Scheme 2 describes how one could make the starting materia! (SM-1} above 

where Rv is other than hydrogen. 

The desired chloro carboxylic acid is fust converted to its corresponding acid 

chloride derivative using procedures well-known to those of skill in the art. For example, 

the carboxylic acid derivative may be treated with thionyl chloride in the presence of 

dimethylformamide (DMF) and a solvent (e.g., dichloromethane (DCM)). Other 

chlorinating agents may be used, e.g., phosphorous trichloride or phosphorous 

pentachloride. The acid chloride can then be converted to its corresponding azide by 

Scheme 2 

(SM-1} 
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treatment with sodium aside. The azide is then converted to the desired isoeyanate (SM~ 

1) by the CurBus rearrangement, e.g.. heating the azide at elevated temperatures. 

Scheme 3 describes a synthesis for compounds of the present invention having an 

1 //-imid azoI-2(1 /-/}~one core (compounds of Formula (i) or (la). 

Seherne 3 

(i) T riphosgerie, TEA, THF 

R 53 R 53' 
(ii) 1 IjN i p-'CH;:; 

< . im, 11 IF 
()• CH, 

(R54);t 
1 

11 11 
Ns. J. IN it,SO, 

CH3 CHa 

O 
... K 

Step 2 
R N NM 

\-

R-X 

Step 3 

sJ 
<R5% 

catalyst. 
l.igand. 
Base, 
Solvent 
Heal 

O 
.. htf 

R ' -N v"f 

R 

(la) 

10 

In Scheme 3 above, R. is represented by -A or the following moiety 
R51 

R 52 i. jif R 50 

Step 1: 

in Step-I, certain aromatic or heteroaxo.mat.ic amines (in particular, 6-

benzotbiazolyl amine, 5-benzo[bjthiophenyl amine, 2-difluoromethyI -1 -fluoro-phen-4-yi 

amine, 2-methyl-thiophene~4-yi amine, and the like) can undergo coupling with 2,2-

dimethoxy-ethylarnine via an isoeyanate intermediate using reagents such as triphosgene, 

triethylarnine (TEA) and suitable solvents (e.g., THF) to provide the corresponding 1-

substituted 3-(2,2-dfmethoxy-ethyl)-urea intermediate compounds. 

20 Step 2; 

20 
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In Step 2, i -substituted-1 //-iraidaxo!-2(3//)-one intermediates can fee prepared by 

methods analagous to those known in art, such as the procedures described by T. Hafher, 

ei a!., in Synike&ii (200?) 9, 1403-1411, 

Step 3: 

The products of Step 2 obtained as described above may be converted into the 

desired products by reacting with the desired aryl halides preferably iodo or bromo aryl 

derivatives using conditions such as the Buchwald-Hartwig C-N coupling conditions as 

described in Scheme 1 above. Alternatively, the product may be prepared via p copper-

catalyzed N-arylation of the 1 -substituted-l//-imidazol-2(3/7)-one intermediate with 

conventional heating (e.g., R"'~X, (CiiQTf)>~G,H&, Cu:ligarid:tliben/.ylideneacetone(dba) 
; 1:5:1, in dioxane at about 150°C). See, Hafher, et at, Synthesis (2007) 9, J 403-1411, 

For a more detailed description, see Examples 142 in the Example section below. 

Scheme 4 provides an alternati ve synthesis for preparing compounds of Formula 

(II) or (ib). 

Scheme 4 

CuS, K2C03. DMF. DP PA, TEA, Q VMS, U/IVII , v/r rr\y tun, >\ 
OOEt H2Q ^ R5^,^/^COOH Toluene ^ 

(Bfc4)p SteP1 H(R^)p Step 2 RIJ3" 

Cul. K3PO4,1,4-Dioxane j R 
trans-1. 2-diamine 

cyclohexane 
StepS t "N 

3/ 

KTVRS 

R51 

R5! k o r i 1 t*, M 
m ' N Ryi-N s f 

\ 
P 

{ib) 

The desired R'5J group may be attached to the desired amino carboxylate 

compound via Buchwald-Hartwig C-N coupling conditions or NaH/ DMF, and the like. 

The cyclic urea is then formed using methods analogous to those described by Kak-Shan 

Shia„ et aL in J. Med. ( hem., 2002, 45, 1644-1655. The pyridine derivative may then be 
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coupled to ihe imidazoline via a Buchwald-Hartwig C-N coupling reaction described 

previously. 

Alternatively, the unsymmetrical disubstituied-l//-imidazolin-2(3//)-ones can be 

prepared by other methods discussed by T. Hafher, et aL in Synthesis (2007) 9, 1403-

1411 (e.g.. Brazier, S.A, et. aL, J Chem Soc (1912), 101, 2352 and Sehonherr, H.J., et a!, 

Chem Ber( 1970). 103, 1037). 

Scheme 5 provides another alternative synthesis for preparing compounds of 

Formula (II) or (Ib). 

Scheme § 
RM 

H f Q, f n ,OH VH 
R53 NHg 5 ^ R53" I || ^ ni... 

Step 1 R> 0 Step 2 
(i-5a} RW 

(!-5b) 

Cuf, K3P04< ; R.| 
1,4-Dioxane j 
Step 3 | 

I 

* 

o, ,R;:' VN 
A'NYV^F 

R64 

10 (I!) or (lb) 

in Scheme 5 above, R is represented by -A or the following group 

R51 

R51 A 

Intermediate .(I-5a) may be formed via a Michael addition of the desired amine 

(R "-NH;. ) to the desired acrylic acid using procedures well-known to those of skill in the 

art. For example, the amine and acrylic acid in a suitable solvent (e.g.. toluene) are 

heated at an elevated temperature (e.g., about ?0°C to about 100° C) under an inert 

atmosphere. The amino acid intermediate (i-5a) may then be eyclLed to form the cyclic 

77 
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urea intermediate (l-5b). For example, the cyclic urea intermediate (I-5b) may be formed 

by treating the amino acid intermediate (l-5a) with an activating agent (e.g.. di phenyl 

phosphory! azide (DPPA)) in the presence of an amine (e.g., trietbylamine) and 

appropropriate solvent (e.g., toluene) at elevated temperatures. The desired A group may 

5 be coupled to the cyclic urea intermediate (I-5b) using standard coupling conditions 

described above to form the a compound of the Formula (II) or (Ib). 

The Example section below provides a more detailed description of the synthetic 

schemes as well as other alternative processes for making compounds of the present 

invention which could be easily modified (e.g., substituting different starting materials) 

10 by those of skill in the art. 

The compounds and intermediates described herein may be isolated and used as 

the compound perse or its salt. Many of the compounds represented by Formula (I), (11), 

(fa), and (lb) are capable of forming acid addition salts, particularly pharmaceutically 

acceptable acid addition salts, Pharmaceutically acceptable acid addition salts of the 

15 compound of Formula (I), (11), (la) and (lb) include those of inorganic acids, for example, 

hydrohalic acids such, as hydrochloric acid, hydro bromie acid or hydroiodic acid, nitric 

acid, sulfuric acid, phosphoric acid; and organic acids, for example aliphatic 

monocarboxylic acids such as formic acid, acetic acid,, propionic acid and butyric acid, 

aliphatic hydroxy acids such as lactic acid, citric acid, tartaric acid or malic acid, 

20 dicarboxylie acids such as maleie acid or succinic acid, aromatic carboxylic acids such as 

benzoic acid, p-chlorobenzoic acid, diphenylacetic acid or tri phenyl acetic acid, aromatic 

hydroxy acids such as o-hydroxybenzoie acid, p-hydroxyben/oic acid. 1-

hydroxynaphthaiene-2-carhoxylic acid or 3-hydroxynaphthalene~2-carboxylic acid, and 

sulfonic acids such as meihanesulfonic acid or benzenesulfonic acid. These salts may be 

25 prepared from compounds of Formula (I), (11), (la) or (Ib) by known salt-forming 

procedures. 

Compounds of the present invention which contain acidic, e.g. carboxyS. groups, 

are also capable of forming salts with bases, in particular pharmaceutically acceptable 

bases such as those well known in the art: suitable such salts include metal salts. 

30 particularly alkali metal or alkaline earth metal salts such as sodium, potassium, 

magnesium or calcium salts, or salts with ammonia or phannaceuticaily acceptable 
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organic amines or heterocyclic bases such as ethanolamines, benzylamines or pyridine. 

These salts may he prepared tfom compounds of Formula (1), (11), (la) and (.lb) by known 

salt-forming proeed ores. 

In those compounds where there is an asymmetric carbon atom the compounds 

5 exist in individual optically active isomeric forms or as mixtures thereof, e.g. as racemic 

or diastereomeric mixtures. The present invention embraces both individual optically 

active R and S isomers as well as mixtures, e.g. racemic or diastereomeric mixtures, 

thereof. 

The present invention includes all pharmaceutical!}' acceptable isotopically-

10 labeled compounds of the present invention wherein one or more atoms are replaced by 

atoms having the same atomic number, but an atomic mass or mass number different 

from the atomic mass or mass number usually found in nature. 

Examples of isotopes suitable for inclusion in the compounds of the invention 

comprises isotopes of hydrogen, such as *TI and Tl, carbon, such as ' (1 !jC and S4C, 

15 chlorine, such as fluorine, such as !fT, iodine, such as L:i and nitrogen, such as 
; "'N and 'N, oxygen, such as ,sO, !'() and '*0, phosphorus, such as J?P, and sulphur, such 

as 35S. 

Substitution with heavier isotopes such as deuterium, i.e. 'I I, may afford certain 

therapeutic advantages resulting from greater metabolic stability, for example, increased 

20 m vivo half-life or reduced dosage requirements, and hence may be preferred in some 

circumstances. 

Isotopically-labeled compounds of the present invention can general ly be 

prepared by conventional techniques known to those skilled in the art or by processes 

analogous to those described in the accompanying Examples and Preparations Sections 

25 using an appropriate isotopically-labeled reagent in place of the non-labeled reagent 

previously employed. 

The compounds of the present invention may exist in imsolvated as well as 

solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the 

like, and it is intended that the invention embrace both solvated and unsoivated forms. 

30 For purposes of the present invention, sol vates (including hydrates) are considered 

pharmaceutical compositions, e.g., a compound of Formula (I), (if), (la) or (lb) for 
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pharmaceutically acceptable salt thereof) in combination with an exeipient, wherein the 

excipieni is a solvent. 

Compounds of the present invention are useful for treating diseases, conditions 

and disorders mediated by the regulation of 17a~hydrox.ylase/C:i7,;frlyase (e.g., cancer (in 

5 particular, prostate cancer) or inflammation); consequently, the compounds of the present 
invention (including the compositions and processes used therein) may be used in the 

manufacture of a medicament for the therapeutic -applications described herein. Hence, 

another embodiment of the present invention is a pharmaceutical composition comprising 

a therapeutically effective amount of a compound of the present invention and a 

10 pharmaceutically acceptable excipieni, diluent or carrier. 

A typical formulation is prepared by mixing a compound of the present invention 

and a carrier, diluent or excipieni. Suitable carriers, diluents and excipients are well 

known to those skilled in the art and include materials such as carbohydrates, waxes, 

water soluble and/or swell able polymers, hydrophilie or hydrophobic materials, gelatin, 

15 oils, solvents, water, and the like. The particular carrier, diluent or exeipient used will 

depend upon the means and purpose for which the compound of the present invention is 

being applied. Solvents are generally selected based on solvents recognized by persons 

skilled in the art as safe (GRAS) to be administered to a mammal In general, safe 

solvents are non-toxic aqueous solvents such as water and other non-toxic solvents that 

20 are soluble or miscible in water. Suitable aqueous solvents include water, eihanol, 

propylene glycol, polyethylene glycols (e.g., PEG400. PEG30Q), etc. and mixtures 

thereof. The formulations may also include one or more buffers, stabilizing agents, 

surfactants, wetting agents, lubricating agents, emulsitiers, suspending agents, 

preservatives, antioxidants, opaqutng agents, glidants, processing aids, colorants, 

25 sweeteners, perfuming agents, flavoring agents and other known additives to provide an 

elegant presentation of the drug (i.e., a compound of the present invention or 

pharmaceutical composition thereof) or aid in the manufacturing of the pharmaceutical 

product (i.e., medicament). 

The formulations may be prepared using conventional dissolution and mixing 

30 procedures, For example, the bulk drug substance (i.e., compound of the present 

invention or stabilized form of ihe compound (e.g., complex with a cyclodextrin 

25 
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derivative or other known compfexatkw agent.)) is dissolved in a suitable solvent in the 

presence of one or more of t he excipients. The compound of the present invention is 

typically formulated into pharmaceutical dosage forms to prov ide an easily controllable 

dosage of the drug and to give the patient an elegant and easily handle-able product. 

T he pharmaceutical composition (or formulation) for application may be 

packaged in a variety of ways depending upon the method used for administering the 

drug. Generally, an article for distribution includes a container having deposited therein 

the pharmaceutical formulation in an appropriate form. Suitable containers are well-

known to those skilled in the art and include materials such as bottles (plastic and glass), 

sachets, ampoules, plastic bags, metal cylinders, and the like. The container may also 

include a tamper-proof assemblage to prevent indiscreet access to the contents of the 

package. In addition, the container has deposited thereon a label that describes the 

contents of the container. The label may also include appropriate warnings. 

A Cyp! 7 inhibitor of the present invention may be usefully combined with at least 

one additional pharmacologically active compound, particularly in the treatment of 

cancer, For example, a compound of the present invention, as defined above, may be 

administered simultaneously, sequentially or separately in combination with one or more 

agents selected from chemotherapy agents, e.g. mitotic inhibitors such as a taxane (e.g., 

paclitaxel or docetaxel), a vinca alkaloid (e.g., vincristine, vinblastine, vinorelbine or 

vinllunine) or other anticancer agents, e.g. cisplatin, 5-fluorouraeil or 5-fluoro-2-

4(lH,3H)~pyrimidinedione (5FU), Hutamide or gemcuabine, Such combinations may 

offer significant advantages, including synergistic activity, in therapy, 

A compound of the present invention may also be used in combination with other 

antiproliferative compounds. Such antiproliferative compounds include, but are not 

limited to aromatase inhibitors; antiestrogens; topoisomerase I inhibitors; topoisomerase 

II inhibitors; microtubule active compounds; alkylating compounds; compounds which 

induce cell differentiation processes; cyclooxygenase inhibitors; MMP inhibitors; nffOR 

inhibitors; antineoplastic antimetabolites; plaiin compounds; compounds 

targeting/decreasing a protein or lipid kinase activity and further anti-angiogenic-

compounds; compounds which target, decrease or inhibit the activity of a protein or lipid 

phosphatase; gonadorelin agonists; anti-androgens; methionine auiinopeptidase 
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inhibitors; bisphosphonates; biological response modifiers; antiproliferative antibodies; 

heparanase inhibitors; inhibitors of Rax oncogenic isoforms; tel.onie.rase inhibitors; 

proteasome inhibitors; compounds used in the treatment of hematologic malignancies; 

compounds which target, decrease or inhibit the activity of Flf-3; I lsp90 inhibitors such 

as 17-A.ACi (17~allylamtno~gelda~namycin, NSC330507), 17-DMAG <17-

dimethylaminoethylamlno-17-demethoxy-geIdana-mycin. NSC707545), IPI-504, 

CNFlGiO, CNF2024, CNF1010 front Conforms Therapeutics; temozolomide 

(TEMODAL); kinesin spindle protein inhibitors, such as SB715992 or SB743921 from 

GlaxoSmithKline, or pentantidine/chlorpromazine from CombinatoRx; FI3K inhibitors; 

RAF inhibitors; BDG binders, antileukemia compounds, ribonucleotide reductase 

inhibitors, S-adenosylmethionine decarboxylase inhibitors, antiproliferative anti-bodies 

or other ehemotherapeutie compounds. Further, alternatively or in addition they may be 

used in combination with other tumor treatment approaches, including surgery, ionizing 

radiation, photodynamic therapy, implants, e.g. with corticosteroids, hormones, or they 

may be used as radiosensitizers. Also, in anti-inflammatory and/or antiproliferative 

treatment, combination with anti-inflammatory drugs is included. Combination is also 

possible with antihistamine drug substances, bronchodilatatory drugs, "NS AI D or 

antagonists of ehemokine receptors. 

The term "aromatase inhibitor' as used herein relates to a compound which 

inhibits the estrogen production, i.e. the conversion of the substrates androstenedione and 

testosterone to estrone and estradiol, respectively. The term includes, but is not limited to 

steroids, especially atame-stane, exemestane and formestane and, in particular, non­

steroids, especially ammogiuteihimide, roglefhimide, pyridogUitethimide, trilostane, 

testolacione, ketokonazole, vorozole, fadrozole, anastro/ole and letrozole, I xemestane 

can be administered, e.g.. in the form as It is marketed, e.g. under the trademark 

AROMASFN. Formestane can be administered, e.g., in the form as it is marketed, e.g. 

under the trademark LI NIAKON. Fadrozole can be administered, e.g.. in the form as it 

is marketed, e.g. un-der the trademark AFEMA. Anastrozole can be administered, e.g., 

in the form as it is marketed, e.g. under the trademark ARIM1DEX. Letrozole can be 

administered, e.g., in the form as it is marketed, e.g. under the trademark FEMARA or 

FEMAR. Amino glutethimide can be administered, e.g., in the form as it Is marketed. 
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e.g. under the trademark, ORIMETEN. A combination of the invention comprising a 

chemo-therapeutic agent which is an aromatase inhibitor is particularly useful for the 

treatment of hormone receptor positive tumors, e.g., breast tumors. 

The term "anti-estrogen" as used herein relates to a compound which antagonizes 

5 the effect of estrogens at the estrogen receptor level. The term includes, but is not limited 

to tamoxifen, fulvestrant, raloxifene and raloxifene hydrochloride. Tamoxifen can be 

administered, e.g., in the form as it is marketed, e.g. under the trademark NOLVADEX. 

Raloxifene hydrochloride can be administered, e.g., in the form as it is marketed, e.g. 

under the trademark BVISTA. Fulvestrant can be formulated as disclosed in US 

10 4,659,516 or it can be administered, e.g., in the form as it is marketed, e.g. under the 

trademark fASLODEX. A combination of the invention comprising a ehemotherapeutie 

agent which is an anti-estrogen is particularly useful for the treatment of estrogen 
receptor positive tumors, e.g. breast tumors. 

The term "auti-androgen" as used herein relates to any substance which is capable 

15 of in-hibiting the biological effects of androgenic hormones and includes, but is not 

Unfiled to, bicalutamide (CASODEX), which can be formulated, e.g. as disclosed in IIS 

4,636,505. 

The term "gonadorelin agonist" as used herein includes, but is not limited to 

abarehx, goserelin and goserelin acetate. Goserelin is disclosed in US 4,100,274 and can 

20 be administered, e.g., in the form as it is marketed, e.g. under the trademark XOLADLX. 

Abarehx can he formulated, e.g. as disclosed in US 5,843,901. 

The term "topoisomerase I inhibitor' as used herein includes, but is not limited to 

topotecan,, gimateean, irinoteean, eamptothecm and its analogues, 9~nitrocamptothecin 

and the macromolecular eamptothecm conjugate PNU-1661.48 (compound A t in W099/ 

25 17804). Irinoteean can be administered, e.g. in the form as it is marketed, e.g. under the 

trademark CAMPTOSAR. Topotecan can be administered, e.g., in the form as it is 

marketed, e.g. under the trademark flYCAMTIN. 

The term "topoisomerase II inhibitor" as used herein includes, but is not limited to 

the anthracyeiines such as doxorubicin (including liposomal formulation, e.g. CAELYX), 

30 daunorubicin, epiruhscin, idarubiein and nernorubicin, the anthraquinones mitoxantrone 

and losoxantrone, and the podophillotoxines eioposkie and teinposi.de, Ftoposide can be 

28 
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administered, e.g. in the form as it is marketed, e.g. under the trademark ETOPOP1 iOS, 

Teniposide can be administered, e.g. in the form as it is marketed, e.g. under the 

trademark VM 26-BRJSTOL. Doxorubicin can be administered, e.g. in the form as it is 

marketed, e.g. under the trademark ADRIBLAST1N or ADRIAMYCTN. Epirubicin can 

be administered, e.g. in the form as it is marketed, e.g. under the trademark 

FARMORUB1CIN. Idarubiein can be administered, e.g. in the form as it is marketed, 

e.g. under the trademark ZAVBDOS. Mitoxantrone can be administered, e.g. in the form 

as it is marketed, e.g. under the trademark MJVANTRON. 

The term "microtubule active compound" relates to microtubule stabilizing, 

microtubule destabilizing compounds and microtublin polymerization inhibitors 

including, but not limited to taxanes, e.g. paclitaxe! and docetaxel, vinca alkaloids, e.g., 

vinblastine, especially vinblastine sulfate, vincristine especially vincristine sulfate, and 

vinorelbine, diseodermolides, cochicine and epothilones and derivatives thereof, e.g. 

epothikme B or D or derivatives thereof. Paclitaxel may be administered e.g. in the form 

as it is marketed, e.g. TAXOL. Docetaxel can be administered, e.g., in the form as it is 

marketed, e.g. under ihe trademark TAXGTERE. Vinblastine sulfate can be 

administered, e.g., in the form as it is marketed, e.g. under the trademark VINBLASTIN 

R.P. Vincristine sulfate can be administered, e.g., in the form as it is marketed, e.g. under 

the trademark FARMISTIN. Discodermolide can be obtained, e.g., as disclosed in US 

5,010,099. Also included are Bpothilone derivatives which are disclosed in WO 

98/10121, US 6,194.18!, WO 98/25929. WO 98/08849, WO 99/43653, WO 98/22461 

and WO 00/31247. Especially preferred are Bpothilone A and/or B. 

The term "alkylating compound" as used herein includes, but is not limited to, 

cyclophosphamide, ifostamide. meiphalan or nitrosourea (BCNU or Gliadel). 

Cyclophosphamide can be administered, e.g., in the form as it is marketed, e.g. under the 

trademark CYCLOSTIN. Ifostamide can be administered, e.g., in the form as it is 

marketed, e.g., under the trademark HOLOXAN. 

The term "antineoplastic antimetabolite" includes, but. is not limited to, 5-

Fluorouracil or 5-ITJ. eapecitabine, geincitabme, DNA demethylating compounds, such 

as 5-azacy-ti-dine and decitabme, methotrexate and edatrexate, and folic acid antagonists 

such as pemetrexed. Capecitabine can be administe-red, e.g., in the form as it is 



WO 2010/149755 PCT/EP2010/059029 

marketed, e.g. under the trademark XELODA. GemcUabme can be administered, e.g., in 

the form as it is marketed, e.g. under the trademark GEMZAR. The term "platin 

compound" as used herein includes, but is not limited to, earboplatin, cis-piatin, 

cisplatinunt and oxaliplatin. Carboplatin can be administered. e,g.s in the form as it is 

5 marketed, e.g. under the trademark CARBOPLAT. Oxaliplatin can be administered, e.g., 

in the form as it is marketed, e.g. under the trademark ELOXATIN. 

The term "compounds targeting/decreasing a protein or lipid kinase activity"; or a 

"protein or lipid phosphatase activity"; or "further anti-angiogenie compounds'" as used 

herein includes, but is not limited to, protein tyrosine kinase and/or serine and/or 

10 threonine kinase inhibitors or lipid kinase inhibitors, e.g., a) compounds targeting, 

decreasing or inhibiting the activity of the platelet-derived growth factor-receptors 

(PDGFR), such as compounds which target, decrease or inhibit the activity of PDGFR, 

especially compounds which inhibit the PDGF receptor, e.g. a N~phenyl~2~pyrimidine-

atmne derivative, e.g. imatinib, iUJQl, SU6668 and GFB-111; b) compounds targeting, 

15 decreasing or inhibiting the activity of the fibroblast growth factor-receptors (FGFR); e) 

compounds targeting, decreasing or inhibiting the activity of the insulin-like growth 

factor receptor I HGF-1R), such as compounds which target, decrease or inhibit the 

activity of IGF-IR, especially compounds which inhibit the kinase activity of IGF-i 

receptor, such as those compounds disclosed in WO 02/092599, or antibodies that target 

20 the extracellular domain of IGF-I receptor or its growth factors; d) compounds targeting, 

decreasing or inhibiting the activity of the Trk receptor tyrosine kinase family, or ephrin 

B4 inhibitors; e) compounds targeting, decreasing or inhibiting the activity of the Axl 

receptor tyrosine kinase family; f) compounds targeting, decreasing or inhibiting the 

activity of the Ret receptor tyrosine kinase; g) compounds targeting, decreasing or 

25 inhibiting the activity of the Kit/SCFR receptor tyrosine kinase, Le C-kit receptor tyrosine 

kinases - (part of the PDGFR family), such as compounds which target, decrease or 

inhibit the activity of the e-K.it receptor tyrosine kinase family, especially compounds 

which inhibit the c-Kii receptor, e.g. imatinib; ft) compounds targeting, decreasing or 

inhibiting the activity of members of the c-Abl family, their gene-fusion products (e.g. 

30 BCR-Abl kinase) and mutants, such as com-pounds which target decrease or inhibit the 

activity of c-Abl family members and their gene fusion products, e.g. a N-phenyl-2-

30 
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pyri mi dine-aminederivative, e.g. imatinib or niiotinib (AMNIO?); FD!80970; AG957; 

NSC 680410; PD173955 from PftrkeDavis; or dasatinib (BMS-354825): I) compounds 

targeting, decreasing or inhibiting the activity of members of the protein kinase C (PKC) 

and Raf family of serine/threonine kinases, members of the MEK, SRC, JAK, FAK, 

5 PDK'L PKB/Akt, and Ras/MAPK. family members, and/or members of the cycJ in­

dependent kinase family (CDK.) and are especially those staurosporine derivatives 

disclosed in US 5,093,330, e.g. rnidostaurin; examples of further compounds include e.g. 

UCN-01, safmgol, BAY 43-9006, Bryostatin 1, Periibsine; llraofosine; RO 318220 and 

RO 320432; GO 6976; isis 3521; EY333531/EY379196; isochinoline compounds such as 

10 those disclosed in WO 00/09495; Fi Is; BEZ23S (a PI 3K inhibitor) or AT75! 9 (CDK 

inhibitor);]) compounds targeting, decreasing or inhibiting the activity of protein-

tyrosine kinase inhibitors, such as compounds which target, decrease or inhibit the 

activity of proteisi-tyrosine kinase inhibitors include imatinib mesylate (GLEEVEC) or 

tyrphostin, A tyrphostin is preferably a low molecular weight (mw<1500) compound, or 

15 a pharmaceutically acceptable salt thereof especially a compound selected from the 

benzylidenemalonitrile class or the S-arylbenzenemalonirile or bisuhstrate quinoline class 

of compounds, more especially any compound selected from the group consisting of 

Tyrphostin A23/RG-5Q8IO; AG 99; Tyrphostin AG 213; Tyrphostin AG 1748; 

Tyrphostin AG 490; Tyrphostin B44; Tyrphostin B44 (+) enantiomer; Tyrphostin AG 

20 555; AG 494: Tyrphostin AG 556, AG957 and adaphoslin (4-{[(2.5-

dihydroxyphenyl )methyl]ammo} -benzoic acid adamanlyi ester; NSC 680410, 

adaphostin); k) compounds targeting, decreasing or inhibiting the activity of the 

epidermal growth factor family of receptor tyrosine kinases (EGFR, ErbB2, ErbB3, 

ErbB4 as homo- or heterodimers) and their mutants, such as compounds which target, 

25 decrease or inhibit the activity of the epidermal growth factor receptor family are 

especially compounds, proteins or antibodies which inhibit members of the EOF receptor 

tyrosine kinase family, e.g. EGF receptor, ErbB2, ErhB3 and ErbB4 or bind to EOF or 

EGF related ligands, and are in particular those compounds, proteins or monoclonal 

antibodies geuericaliy and specifically disclosed in WO 97/02266, e.g. the compound of 

30 ex. 39, or in BP 0 564 409, WO 99/03854, EP 0520722, EP 0 566 226, EP 0 787 722. BP 

0 837 063, US 5,747,498, WO 98/10767, WO 97/30034. WO 97/49688, WO 97/38983 

31 
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and, especially, WO 96/3034? (e.g. compound known as CP 358774), WO 96/33980 (e.g. 

compound ZD 1839) and WO 95/03283 (e.g. compound ZM105180); e.g. trastuzumab 

(Hcrceptin), cetuximab (Erbitux), Iressa, Tarceva, OS!-774, €1-1033, EKB-569, GW-

2016, E1.1, E2.4, E2.5, K6.2, E6.4, E2.11, E6.3 or E7.6.3, and 7H-pyrroio~[2,3-

5 djpyrimidine derivatives which are disclosed in WO 03/013541; and 1) compounds 

targeting, decreasing or inhibiting the activity of the c-Met receptor, such as compounds 

which target, decrease or inhibit the activity of c-Met, especially compounds which 

inhibit the kinase activity of c-Met receptor, or antibodies that target the extracellular 

domain of c-Met or bind to HGF. 

10 Further anti-angiogenic compounds include compounds having another 

mechanism for their activity, e.g. unrelated to protein or lipid kinase inhibition e.g. 

thalidomide (THALOM1D) and TNP-470. 

Compounds which target, decrease or inhibit the activity of a protein or lipid 

phosphatase are e.g.. inhibitors of phosphatase 3, phosphatase 2A, or CDC25, e.g. 

15 okadaic acid or a derivative thereof 

Compounds which induce cell differentiation processes are e.g. retinoic acid, or 

tocopherol or toeotrienol. 

The term cyclooxygenase inhibitor as used herein includes, but is not limited to, 

e.g. Cox-2 inhibitors, 5-alkyl substituted 2-arylaminophenylacetic acid and derivatives, 

20 such as celecoxib (CELEBREX), rofecoxib (VIOXX), etoricoxib, valdecoxib or a 5-

aikyl-2-arylaminophenylacetic acid, e.g. 5-methy!~2-(2"-chloro-6'-fluoroanilino)phenyl 

acetic acid, lumiracoxib. 

The term "bisphosphonates" as used herein includes, but is not limited to, 

etridonic, clodronic, tiiudronic, pamidronic. alendronic, ihandronic, risedronic and 

25 xoiedronic acid. "Etridonic acid" can be administered, e.g., in the form as it is marketed, 

e.g. under the trademark D1DRONEL. "Clodronic acid" can be administered, e.g., in the 

form as it is marketed, e.g. under the trademark BON EPOS, "Tiiudronic acid" can be 

administered, e.g., in the form as it is marketed, e.g. under the trademark SK.ELID. 

"Pamidronic acid" can be administered, e.g. in the form as it is marketed, e.g. under the 

30 trademark AREDIA. "Alendronic acid" can be administered, e.g., in the form as it is 

marketed, e.g. under the trademark POSAMAX. 'Ibandronic acid" can be administered, 
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e.g., in the form as it is marketed, e.g. under the trademark BONDRANAT, "Risedronic 

acid" can be administered, e.g.. in the form as it is marketed, e.g. under the trademark 

ACTONEL. "Zoiedronic acid" can be administered, e.g. in the form as it is marketed, 

e.g. under the trademark ZOMH.TA. 

5 The term "rnTOR inhibitors" relates to compounds which inhibit the mammalian 

target of rapamydn (m TOR) and which possess antiproliferative activity such as 

sirolimus (Rapamune). everolimus (CerticanO), CCl-779 and ABT578. 

The term "heparanase inhibitor" as used herein refers to compounds which target, 

decrease or inhibit heparin sulfate degradation. The term includes, but is not limited to. 
10 PI-88. 

The term "biological response modifier" as used herein refers to a lymphokine or 

interferons; e.g. interferon. 

The term "inhibitor of Ras oncogenic isoforais'\ e.g. H-Ras, K-Ras, or N-Ras, as 

used herein refers to compounds which target, decrease or inhibit the oncogenic activity 

15 of Ras e.g. a "faraesyl transferase inhibitor" e.g. L-744832, DK.8G557 or R! 15777 

(Zarnestra), 

The term "telomerase inhibitor" as used herein refers to compounds which target, 

decrease or inhibit the activity of telomerase, Compounds which target, decrease or 

inhibit the activity of telomerase arc especially compounds which inhibit the telomerase 

20 receptor, e.g. telomestatin. 

The term "methionine ammopeptidase inhibitor" as used herein refers to 

compounds which target, decrease or inhibit the activity of methionine aminopeptidase. 

Compounds which target, decrease or inhibit the activity of methionine aminopeptidase 

are e.g. bengamide or a derivative thereof. 

25 The term "proteasome inhibitor" as used herein refers to compounds which target, 

decrease or inhibit the activity of the proteasorne, Compounds which target, decrease or 

inhibit the activity of the proteasome include e.g. Bortezomid (Velcade) and MLN 341. 

The term "matrix metalloproteiiiase inhibitor' or ("MMP" inhibitor) as used herein 

includes, hut is not limited to, collagen peptidomimetic and nonpeptidomimetic 

30 inhibitors, tetracycline derivatives, e.g. hydroxamate peptidomimetic inhibitor batimastat 

•*Y -^V 
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and its orally bioavaUable analogue marimastat (BB-2516), prinoraastat (AG3340), 

meiastat (NSC 683551) BMS-27925L BAY 12-9566, TAA211, MMI270B or AAJ996. 

The term "compounds used in the treatment of hematologic malignancies" as used herein 

includes, but is not limited to, i'MS-like tyrosine kinase inhibitors e.g. compounds 

5 targeting, decreasing or inhibiting the activity of fjViS-like tyrosine kinase receptors (Flt-

3R); interferon, J -b-D-arabinofuransyieytosine (ara-c) and bisulfan; and ALK inhibitors 

e.g. compounds which target, decrease or inhibit anaplastic lymphoma kinase. 

Compounds which target, decrease or inhibit the activity of FMS-Hke tyrosine kinase 

receptors (Plt~3R) are especially compounds, proteins or antibodies which inhibit 

10 members of the FH-3R receptor kinase family, e.g. PKC4I2, TKJ258. midostaurin, a 

staurosporine derivative, SUf 1248 and Nil.N5.18. 

The term "HSP90 inhibitors'" as used herein includes, but is not limited to, 

compounds targeting, decreasing or inhibiting the intrinsic ATPase activity of 11SP90; 

degrading, targeting, decreasing or inhibiting the HSP90 client proteins via the ubiquitin 

15 proteosome pathway . Compounds targeting, decreasing or inhibiting ihe intrinsic 

ATPase activity of HSP90 are especially compounds, proteins or antibodies which inhibit 

the ATPase activity of I-ISP90 e.g., 17~ailyJatniiK>»17-demethoxygeldanamycin (17AAG), 

a gekianamycin derivative; other geklanamycin related compounds; radielcol and HD AC 

inhibitors, An example HSP90 inhibitor is AUY922, 

20 The term "antiproliferative antibodies" as used herein includes, but is not limited 

to, trastuzumab (Hereeptin), Trastuzumab-DMLerbitux. bevacizumab (Avaslin), 

rituximah (Rituxan), PR064553 (anii-CD40) and 2C4 Antibody. By antibodies is meant 

e.g. intact monoclonal antibodies, polyclonal antibodies, muhispe-ciilc antibodies formed 

from at least 2 intact antibodies, and antibodies fragments so long as they exhibit the 

25 desired biological activity. 

For the treatment of acute myeloid leukemia (AMI), compounds of formula (I) 

can be used in combination with standard leukemia therapies, especially in combination 

with therapies used for the treatment of AML. In particular, compounds of formula (I) 

can be administered in combination with, e.g., fantesyl transferase inhibitors and/or other 

30 drugs useful for the treatment of AML. such as Daunorubicin, Adriamyein, Ara-C, VP-

16. Teniposide, Mitoxantrone, Idarubiein, Carboplatinum and PKC412. 
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I he term "antileukemic compounds' includes, for example, Ara-C, a pyrimidine 

analog, which is the 2-alpha-hydroxy ribose (arabinoside) derivative of deoxycytkline. 

Also included is the purine analog of hypoxanthine, 6-mercaptopurine (6-MP) and 

11 udarabine phosphate. 

Somatostatin receptor antagonists as used herein refers to compounds which 

target, treat or inhibit the somatostatin receptor such as octreotide, and SCM230 

(pasireotide). 

Tumor cell damaging approaches refer to approaches such as ionizing radiation. 

The term "ionizing radiation" referred to above and hereinafter means ionizing radiation 

that occurs as either electromagnetic rays (such as X-rays and gamma rays) or particles 

(such as alpha and beta particles). Ionizing radiation is provided in, but not limited to, 

radiation therapy and is known in the art . See Mel I man. Principles of Radiation Therapy, 
Cancer, in Principles and Practice of Oncology, Devita et aL, Eds., 4:" Edition, Vol. 1, 

pp. 248-275 (1993). 

The term "EDG binders" as used herein refers a class of immunosuppressants that 

modulates lymphocyte recirculation, such as FTY'720. 

The term "ribonucleotide reductase inhibitors'' refers to pyrimidine or purine 

nucleoside analogs including, but not limited to, fludarabine and/or cytosine arabinoside 

(ara-C), 6-thioguanine, 5-fluorouracil, cladribine, 6~mercaptopurine (especially in 

combination with ara-C against ALL) and/or pentostatin. Ribonucleotide reductase 

inhibitors are especially hydroxyurea or 2~hydroxy~ii/~isoindoie~l,3-dione derivatives, 

such as PL-1, IM.-2. PL-3, P!,-4, PL-5, PL-6, PI .-7 or PL-8 mentioned in Nandy et al. 

Acta Oncologic#, Vol, 33, No. 8, pp. 953-961 (1994). 

The term ^S-adenosyhnethionine decarboxylase inhibitors'" as used herein 

includes, but is not limited to the compounds disclosed in US 5,461,076. 

Also included are in particular those compounds, proteins or monoclonal 

antibodies ®T VEGf disclosed in WO 98/35958, e.g. M4-chloroanilino)~4-(4-

pyridyimethyl)phthalazine or a phannaceuticaily acceptable salt thereof, e.g. the 

succinate, or in WO 00/09495, WO 00/27820, WO 00/59509, WO 98/11223, WO 

00/27819 and EP 0 769 947; those as described by Prewett et al, Cancer Res, Vol. 59, pp. 

5209-5218(1999); Yuan et al., Proc Natl Acad Set US A, Vol. 93, pp. 14765-14770 

35 
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(1996); Zhuetai., Cancer Res, Vol. 58. pp. 3209-3214 (1998); and Mordents et aL 

Toxicol Pathol, Vol. 27, No. L pp< 14-21 (1999); in WO 00/37502 and WO 94/10202; 

ANGIOSTATIN, described by O'Reilly et aL Cell, Vol. 79, pp. 315-328 (1994); 

ENDOSTATIN, described by O'Reilly et al, Cell, Vol. 88, pp. 277-285 (1997); 

anihranilie acid amides; ZD4190; ZD6474; SU5416; SU6668; bevacizumab; or anti-

VEG.F antibodies or anti-VEGF receptor antibodies, e.g. rhuMAb and RHUPab, VEGF 

aptamer e.g. Macugon; FLT-4 inhibitors, FI..T-3 inhibitors, VEGER-2 IgGl antibody, 

Angiozyme (RPi 4610) and Bevacizumab (Avastm). 

Photodvnamic therapy as used herein refers to therapy which uses certain 

chemicals known as photosensitizing compounds to treat or prevent cancers. Examples 

of photodvnamic therapy includes treatment with compounds, such as e.g. V1SLDYNB 

and portlmer sodium. 

Angiostatie steroids as used herein refers to compounds which block or inhibit 

angiogenesis, such as, e.g., anecortave, triamcinolone, hydrocortisone, 11-

epihydrocotisol eortexolone, 17-hydroxyprogesterone, corticosterone, 

desoxycortieosterone, testosterone, estrone and dexamethasone. 

Implants containing corticosteroids refers to compounds, such as e.g. fluocinolone. 

dexamethasone, 

"Other ehemotherapeutie compounds" include, but are not limited to, plant 

alkaloids, hormonal compounds and antagonists; biological response modifiers, 

preferably lymphokines or interferons; antisense oligonucleotides or oligonucleotide 

derivatives; shRNA or siRNA; or miscellaneous compounds or compounds with other or 

unknown mechanism of action. 

The structure of the active compounds identified by code nos., generic or trade 

names may be taken from the actual edition of the standard compendium 'The Merck 

Index" or from databases, e.g. Patents International (e.g. IMS World Publications). 

1 N AM PI f S 

The following abbreviations used in the examples below have the corresponding 

meanings: 

D1 PA: Dii sopropyl amine 
DPP A : Diphenylphosphoryl Azidc 
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DCM: Dichlomrnethane 
DCB? Dichioroethane 
DMF: N.N-Dimethylformamide 
DMSO; Dimethylsulfbxide 
TEA: Triethy lamine 
II!! : Tetrahydrofaran 
NaB! I(()Ac):i: Sodium triacetoxy borohydride 

P I SA: Para toluene suiphonic acid 

TESe Triethyl silane 

LiHMDS: lithium his(irimet 11yIsiSyI }amide 

TEA: Triethyl amine 

Pdifdba)?: Tri$(dibenxyUdeneacetone}dipalIadium(0) 

TLC: Thin Layer Chromatography 
NMR: Nuclear Magnetic Resonance 
LCMS: Liquid chromatography Mass spectrometry 
HPLC: High Performance l iquid Chromatography 

Example J 
Preparation of l-Naphthalen~2~yl~3-pyridin~3~yl-imida2olidin~2~om (IA): 

N 

(1A) 

(I* la) 
1-ChIoro-2-isocyana.to-ethane (560 mg, 5.3 f mmol) was added drop wise to a 

stirred solution of pvridin-3-yfamme (500 mg, 5.31 mmol) in toluene (10 mL) over a 

period of 30 minutes at G*C. The reaction temperature was maintained at room 
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temperature for 5 hours. 'The reaction was monitored by TLC (100% ethyl acetateji. The 

reaction mixture was filtered, washed with toluene and dried under reduced pressure to 

afford S ,0g (98% yield) of 1 -(2-Chloro-ethyl)-3-pyridin-3-yl-urea. 

Ti NMR (DXI SO •!).,, JOOMNz): 5 8.9 (br s. III), 8,55 (br s, I Hi. 8.1 (d, iii). 7.9 

(rm ill), 7.3 (m, 1H), 6.5<C, 1H), 3.65 (I. 2H), 3.45 (q, 21!) 

LCMS purity: 99/75%, m/z~: 20Q.2(M+1) 

Step 2: Preparation of Intermediate. l-Pyridin-S-yl-itmdazolidhi-2-one (I- / b}: 

l-(2-Chk»ro-ethyl)-3-pyridin-3-yl-urea (j- i a: 1000 mg, 5.0 mmol) in dry DMF 

(10 mL) was added to a stirred solution of sodium hydride (216mg, 9.0mmol) i o THF 

(10 ml..) at 0°C The reaction temperature was maintained at room temperature for 30 

minutes. The reaction was monitored by TLC (100% ethyl acetate). The reaction mixture 

was quenched with MeOH (5 mL) at 0aC, The reaction mixture was concentrated under 

reduced pressure and partitioned between ice water and chloroform The organic layer 

was dried over Na-SCL, and concentrated under reduced pressure to afford 800rag (97% 

yield) of i -pyridin-3~\Timida/.o! idin-2-one. 
4H NMR (CDCI j. 300M1 iz): 6 8.75 (d, tH)> 8.2 (dcL JH), 8.0 (m, 1H), 7.35 (m, 

1H), 7.15 (br a. 11 1), 3.9 Cm, 21!), 3.45 (m. 21 i) 

LCMS purity: m/z::: !64.2(M-f|) 

Final Step: Preparation of I~Naphfhaim~2~yt~3~pyridin~3~yi-hmdazoHdm-2-one (IA): 

Copper iodide (10.0 mg, 0.113 mmol). tram-1,2-dtamino cyciohexane (10.0 mg. 

0.091 mmol) and potassium carbonate (169 mg, 1.22 mmol) were added to a solution of 

1, 4-dioxane (5 ml.) previously purged with argon {10 minutes). The reaction mixture 

was purged with argon tor 10 minutes, followed by the addition of 1 -pyridin-3-y!-

imklazohdin-2-oue (Lib: 100 mg. 0.6! mmol) and 2-bromo naphthalene (126 mg, 0.61 

mmol). The reaction mixture was heated io reflux al i 10°C for 15 hours. The reaction 

O 

(Lib) 
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was monitored by TLC (10% MeO!::! in chloroform). The reaction mixture was filtered 

through a celite bed and the bed was washed with chloroform. The organic layer was 

concentrated and purification by column chromatography (using silica gel of mesh size of 

60-1.20, 20% ethy l acetate in hexane as eluent) afforded 48 mg (28% yield) of 1 -

napbtha!en~2~yf~3~pyridm-3-yi-inudazolidin~2~one. 

I I NMR (DMSO- D;,, 300 MHz); 6 8.9 (d, 1II), 83 (d. 1 H>, 8,15-8.05 (m, 2H), 

7,95-7.85 (m, 4H), 7.55-7.4 im, 314), 4.2-4.0 On, 411) 

LCMS purity; 98.57%; m/z- 290.0(M t I) 

II PLC; 96.05% 

Using the same reaction conditions as in Example I, i ~pyridin-3-yl-imidazolidin-

2-one (1- 5 h: 200 mg, 1,226 mmol) was reacted with 5-bromo-1 -ethv 1-11 {-indole (274 mg, 

1.226 mmol), 1, 4-dioxane (10 mL), copper iodide (23,3 mg, 0.1226 mmol), trims-1.2-
diamino cyciohexane (20.99mg, 1.839mniol) and potassium carbonate (338mg, 2.452 

mmol) to afford the crude product Purification by column chromatography on silica gel 

(30% ethylaeetate in hexane), afforded 185 mg of the product (49.33% yield). 

T! NMR (DMSO-D*300 Ml l/r. S 8.85-8.8 (br s. Illy 8.2 (d, 1H), 8.1-8.05 (m, 

III), 7.65 (s, IH), 7.5 (s„ 211), 7.4-7.35 (m, 2!l). 6.4 (d, 111), 4.5 (q, 211). 4.1-4.0 (m; 411), 

1.4 (t, 311) 

LCMS purity; 96,97%, m/z 307.0 fM-H) 

HPL.C; 98.74% 

Example 2 

<2A) 

Example 3 
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L_/ 
(3 A) 

Using ihe same reaction conditions as m Example 1, l-py.ridm-3>.yWmidazolklin-

2-one (Mb: 68.7 mg, 0.4257 mmol) was reacted with 2-bromo-6-methoxy-naphthalene 

(100 mg, 0.42 ! 7 mmol), I, 4-dioxane (5 ml.), copper iodide (8.0 mg, 0.04217 mmol), 

tram-],2-diammo cyciohexane (7 mg, 0.0632 mmol) and potassium carbonate (116 mg, 

0,8432 mmol) to afford the crude product. Purification by column chromatography on 

silica gel (30% ethylaeetate in hexane), afforded 72 mg of the product (55.22% yield). 

'11 NMR (DMSO-Df,, 300 Mil/): 5 8.9 al IH). 8.3 (dd, 111), 8.0-8.1 (m, 2H), 7.8 

(m, 311). 7.4 (m, 1H), 7.3 id, M% 7.15(dd, 111), 4.2-4.0 (m, 4H% 3.85 (s, Mi) 
LCMS purity: 96.72%, m/z» 320.0 (M+1) 

H PLC: 97.84% 

Using the same reaction conditions as in Example 1, 1-py!'idin-3-yl~imidazolidin-

2-one (1-1 h: 62mg, 0383 ! mmol) was reacted with 6-iodo-benzothiazole (100 mg, 0.3831 

mmol), 1,4-dioxane (10 mL), copper iodide (7 mg. 0.03831 mmol), 

cyciohexane (6 mg, 0.5747 mmol) and potassium carbonate (105 mg, 0.7662 mrnol) to 

afford the crude product. Purification by column chromatography on silica gel (!% 

MeO! 1 in chloro form), afforded 52 mg of the product (46,01% yieid), 
3U NMR {[.)MS()-Dt„ 300 MHz): 6 93 (s, 1H). 8.9 (d. I Hi. 8.35-8.25 (m. 2H)„ 

8.1-8.0 cm, 2If), 7.95 (dd, 1I I). 7.45-7.4 (m, 1H), 4,2-4.0 (m, 414) 

LCMS purity; 93.45%, m/z ::: 297.3 {M-: 1} 

HPLC: 95.65% 

Example 4 
Preparation of I ~Ben20thiasal~6~yl-3'pvridw~3~yl-imidt&oHdm-2-one (4A): 

(4 A) 
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Example 5 

Preparation ofJ~Etfiyl-6~(2~0XO-3~pyridin-3-vl-imidazoiidw-il-vl)~3<4-dihvdr0~IH-
qimiolin~2~one (SA): 

Using the same reaction conditions as in Example L l-pyridin-3-yTimidazolidin-

2-one (Mb: 95 mg, 0.5882 mmol) was reacted with 64>a>mo-1-ethy 1-3 f4-di hydro-1I--L 

quinolin-2-one (150 mg, 0.5882 mmol), J, 4-dioxane (5 mL), copper iodide (i 1 mg, 

0,05882 mmoi), /rawljdiamino cyciohexane (10 mg, 0.08823 mmol) and potassium 

carbonate (162. mg, Li 764 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in chloroform), afforded 94 nig of the product 
(47.71% yield). 

TiNMR iDMSO~D0. 300Mllz): 8 8.85 (d, 1H), 8.3 (dd, iff), 8.1-8.0 nm III), 

7.55-7.45 (m, 211). 7.45-7.35 (m, IH)» 7.15 (d, 1H), 4,0 (s, 411), 3.9 (q, 211), 2.85 (t, 2M). 

2.55-2.5 (m. 211), 1J (t, 3H) 

LCMS purity: 99.16%, m/z - 337,3 (M+1) 

HPLC; 95.77% 

Example 6 
Preparation of l-($-Flnoro-3-methyl-hemo[h)ihiophen-2~yl}~3~pwkHn-3-\d-• 

imidazolidin~2~one (6 AI: 

CH3 

(OA) 

Using the same reaction conditions as in Example ?» Upyridin-3-yl-imidazolidin~ 

2-one (Lib: 73 mg, 0.45 mmol) was reacted with 2-bromo-5-fhioro-3-methyl-

benzoj bjihiophene (110 mg, 0.45 mmol), 1.4-dioxane (5 mL), copper iodide (8 mg, 

41 
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0,045 mmol), tram-1,2-diamino cyciohexane ('7 rag, 0.0675 mmol) and potassium 

carbonate (124 nig, 0.9 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in chloroform), afforded 90 mg of the product 

(61.64% yield). 

5 5H NMR (DMSO-D6, 300 Ml!/): 8 8.9 (d, 1H), 8.3 (dd, I1 II 8,15-8.05 (m, ! I I), 

7.95-7.7 (m, 1H), 7.6 (dd, Hi), 7.45-7.4 (m, HI), 7,3-7.2 (m, )H)} 4.15-4.0<m, 41-1), 2.3 

is. 311) 

LCMS purity: 98.04%, m/z - 327.9 (MM) 

HPLC: 95.05% 
10 

Example 7 
Preparation of l-Benzo[h]thiophen-5-yl-3-pyridin~3-yl-itmddzoUdin-2~om (7A): 

(7A) 

15 Using the same reaction conditions as in Example 1, 1 -pyridin-3-yl-imidazolidin-

2-one (Mb: 93,6 mg, 0,5747 mmol) was reacted with 5~iodo-benzo[b]thiophene (150 

mg, 0.5747 mmol), !, 4-dioxane (5 mL), copper iodide (JO mg, 0,05747 mmol), tram-

1,2-diamino cyciohexane (9 mg, 0.0862 mmol) and potassium carbonate (158.9 mg, 

1,149 mmol) to afford the crude product. Purification by column chromatography on 

20 silica gel (1 % MeOH in chloroform), afforded 70 mg of the product (41.42% yield), 
fH NMR (DMSO-D6, 300 MHz): S 8.9 (d, j I I), 8.3 (dd, 1H), 8.1-8.0 (m, 31:1), 7.8-

7.75 (i% 211). 7.45-7.4 (m, 2H), 4.1-4.0 {m, 411) 

LCMS purity: 97,11%, m/z - 296.3 fM-M) 

I fFLC: 97.46% 

Example $ 

Prepwafhw of l~Pvrkiin-3-yl-3-qumolw~6-yl-imkkmptidm-2-om (HA): 
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(8A) 

Using ihe same reaction conditions as in Example L l-pyridin~3-yl~hnidaz.oHdin-

2-one (I-lb: 117 rag, 0,7215 mmol) was reacted with 6-bromo-cjuinoline (150 nig, 0.7215 

mmol), 1.4-dioxane (5 nil.), copper iodide (13 mg, 0.07215 mmol), tram-1,2-diamino 

cyciohexane (24.78 mg, 0,21645 mmol) and potassium carbonate (199.49 rag, 1.1443 

mmol) to afford the crude product. Purification by column chromatography on silica gel 

(1% MeOH in chloroform), afforded 125 rag of the product (60.09% yield), 
lH NMR (DMSO-D&, 300 Mil/): 8 8.9 (d, 1H), 8.8 (dd, 1H), 8.4-8.25 (m, 31!), 

8.15-8.0 (m, 211), 7.9 (d, 1H), 7.55-7.4 (in, 211). 4.2-4.0 (m, 4H) 

LCMS purity: 98.99%, m/z - 291.1 (MM) 

HPLC: 98.55% 

Using the same reaction conditions as in Example 1, 1~pyridin-3-yi~imidazolidin-

2-one (I-lb: 93.67 rag, 0.5747 mmol) was reacted with 5-iodo-benzothiazole (iSOmg. 

0.5747 mmol), 1, 4-dioxane (5 mL), copper iodide (10,9 mg, 0.05747 mmol), tram-1,2-

diamino cyciohexane (19.65 mg, 0.1724 mmol) and potassium carbonate (159mg, 

1I.1494mmol) to afford the crude product. Purification by column chromatography on 

silica gel (1% MeOH in chloroform) afforded 105 mg of the product (61.76% yield). 
!IINMR (DMSO-IX, 300 MHz): 5 9.4 (s. 11 1}. 8,9 (d, 111), 8,35-8.25 (m, 211), 

8.2-8,05 Cm, 211), 8.0-7.9 (dd, 1H), 7,45-7.4 (m, ill), 4.2-4.0 (m, 4H) 

LCMS purity: 98.09%, m/z::: '296.9 (M-H) 

Example 9 

Preparation of l~Benzpthiazol-5-yl-S-f}yridm-3-vl-hmdazoiidm~2~(m€ (9A): 

(9A) 



WO 2010/149755 PCT/EP2010/059029 

HPLC; 95.27% 

Example 10 
Preparation of I ~Napkthalen-2-yl~3~pvridm~3-yI~tetrahydro~pyrimidin-2-0m (1 OA}: 

(5 OA) 

Step /: Preparation of Intermediate J-{3-CMoro-propyl)-3-pvrtdin-3~yI-wea (l-'IOa): 
.CI 

1 -Chloro-3-isocyanato-propane (1.897 g, 15.873 mmol) was added dropwise to a 

stirred solution of pyridin-3-ylamine (1 g, 10.582 mmol) in toluene (15 mL) over a period 

of 30 minutes at 0°C. The reaction temperature was maintained at room temperature for 6 

hours. The reaction was monitored by TLC (100% ethyl acetate). The reaction mixture 

was filtered, washed with toluene and dried under reduced pressure to afford 2.1 g 

(95.45% yield) of 1 ~(3-chk>ro-propyl)-3-pyridm-3-yLurea. 
lH NMR (DMSO-D6, 300 MHz): 5; 8.6S(brS, III), S.5(d, iff), 8.15 (dd, 1 If), 7.9 

<m. 1Ii% 7.35{m, 1II), 6.4 (t, 1H), 3.65(1, 211), 3,2 (q, 211 >. 1.9(m.2!l) 

Step 2: hPyridin-3~yl~teirahydro-pyrhnldm~2'<me (I-10b} 

(LIOh) 

l-(3-ChloR»-propyl)-3-pyridin-3~y'l-urea (1- 10a: 2.1 g, 9.859 mmol) in dry DMT 

(10 mL) was added to a solution of sodium hydride (487 mg, 10,154 mmol) in THF (2 

mL) at OX. The reaction temperature was maintained at room temperature for 30 

minutes. The reaction was monitored by TLC (K)0%ethvl acetate). The reaction mixture 
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was quenched with MeOH (5 mL) at (PC, concentrated under reduced pressure and 

partitioned between ice cold water and chloroform. The organic layer was dried over 

N&2SQ4* and concentrated under reduced pressure to afford i .7 g (97,14% yield) of 1 -

pyridin-3~yl~tetmhydK>-pyomidin-2-one. 
s!i NMR (DMSO~L\, 300 MHz); I S.59(d, 111), 8.3(dd, iii).. 7.7 (m, iH). 7.35(m, 

IH\ 6.75(brS, HI), 3.7 (1. 2H). 3.35(m, 213). 1.9 (m, 211) 

Final Step: Preparation of I~Naphthalen~2~vl-3-pvridin-3-vI-U'trahvdro-pvrimidin-2~om 
(] OA): 

Using the same reaction conditions as in Example L I -pyridin-3~yi-tetrahydro-

pyrimidin-2-one (1-1 Ob: 118 rag, 0,724 mmol) was reacted with 2-hromo-naphthai.ene 

{150 mg, 0,724 mmol), 1. 4-dioxane (5 ml,), copper iodide (i 3.79 mg, 0,0724 mmol), 

iratis-i ,2-diamino cyciohexane (24.865 mg, 0.2172 mmol) and potassium carbonate (200 

mg. 1.448 mmol) to afford the crude product. Purification by column chromatography on 

silica gel (1% MeOH in chloroform) afforded 75 mg of the product (35,71 % yield). 
!H NMR (DMSO-I-V 300 MHz): 8 8.65 (d. IH), 8.35-8.3 On. IH), 7.95-7.75 (in, 

511). 7.6-7.4 (m. 4H). 3.95-3.8 On, 4! I). 2.3-2.2 (m. 211) 

l.UMS purity: 98.98%. m/z - 304.0 (M H) 

HPLC: 99.14% 

Preparation of l-{2-ChlorQ~4~methyl~quiwAm-6~yl)~3~pyridm-3-yl~imidaz<ilidm-2-one 

Using the same reaction conditions as in Example i, I ~pyridm-3-yl-imidazolidin~ 

2-one (14b: 95.8 mg, 0.5882 mmol) was reacted with 6-bromo-2-chloro-4-methyl-

quinoline (150 mg, 0,5882 mmol), 1, 4-dioxane (5 mL), copper iodide (11,2 mg, 0,05882 

mmol), ,2-diamino cyciohexane (20.20 mg, 0.1764 mmol.) and potassium 

Example I f 

OLA}; 

(11 A) 
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carbonate (162.6 mg, 1.1764 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in chloroform) afforded 70 mg of the product 
(35.17% yield). 

Ti NMR. (DMSO-Dfo, 300 MHz): $ 8.85 (d, HI), 8,4-8.3 (m, 2H.K 8.! 5-7.95 (m, 

5 3H), 7.5-7.4 fm, 28), 4.3-1.0 (m, 4H)„ 2,6 (s, 3f!) 
LCMS purity: 89.47%, m/z •••= 339.0 (M+l) 

HPLC: 97.08% 

Example 12 
10 Preparation qfl-{]-Hydroxyiniino-indan-5-yl)~3-pyndin-3-vl~imidasoIidin-2-om (12Aj: 

Using the same reaction conditions as in Example L l-pyrk1in~3~yLimidazolidin-

2-one (Li b: 270 mg, 1.6587 mmol) was reacted with 5-bromo-indan-l-one (350 nig, 

15 1,6587 niiitol j, 1. 4-dioxane (10 ml.), copper iodide (31.59 mg. 0, J 65879 mmol), fn?m~ 

1,2-diamino cyciohexane (36.976 mg, 0.4976 mmol) and potassium carbonate (458,63 

mg, 3,3174 mmol) to afford the crude product. Purification by column chromatography 

on silica gel (1% MeOH in chloroform) afforded 300 mg of l-(!-oxo-indan-5-yl)~3~ 

pyridin-3--yl-imidazolidin-2-one (61.72% yield). 

20 Hydroxylamine hydrochloride (141 mg, 2,044 mmol) and sodium acetate (167.6 

mg, 2.044 mmol) in 5 mL of water were added to a solution of l-(3-oxo-indan-5-yi.)-3-

pyridin-3-yl-imidazolidin-2-one (200 mg, 0.6814 mmol) in ethanol (7 mL). The reaction 

mixture was heated to 90°C and maintained for 6 hours. I'he reaction mixture was then 

cooled to room temperature and the solvent was distilled Horn the reaction mixture. The 

25 precipitate formed was collected, washed with chloroform and dried under reduced 

pressure to afford 200 mg of the product (90% yield). 
lfi NMR (DMSO-D6, 300 MHz): 8 10.5 (s, 11U. 8.9 is, HI), 8.35-8,25 (br s, HI), 

8.1 (d, 111), 7.7-7.4 (m, 4H), 4.0 (s, 4H)S 3.05-3.0 (m, 211), 2.85-2,7 (m, 2H) 

LCMS purity: 98,13%, m/z ~ 309.2 (M-H) 

(12 A) 

30 HPLC: 83.39% 
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Example 13 
Preparation of l-Benza{b7thiopherf~5 
(ISA): 

,N 

-teirahydro~pyrimidiri-2~one 

(13 A) 

Using the same reaction conditions as in Example 1, f~pyridin-3-yl-tetrahydro-

pyrirnidin-2-one (3-J.Ob: 67.8 nig, 0,3831 mmol) was reacted with 5-iodo-

benzojbjthiophene (100 mg, 0.383! mmol), 1,4-dioxane (5 ml..), copper iodide (7.29 mg, 

i 0 0.03831 mrooi), trans-1,2-diamino cyciohexane (13,15 mg, 0.1149 mmol) and potassium 

carbonate (106. i mg, 0.7662 mmol) to afford 15 mg of the product (17.5% yield). 
lH NMR (DMS04>„ 300 MHz): S 8,7-8.5 (br s, H I), 8.4-8.3 (br s, ! H), 7.95 (d. 

l f i), 7.85-7.75 (m, 331), 7.45-7.35 (m, 3H), 3.9 (q, 4H), 2.35-2.25 (m, 2H) 

LCMS purity: 99.84%. m/z ::: 309.9 (Mt-1) 

15 HPLC: 94.28% 

Example 14 

\feihvl-prvridin~3~yVh3-naphthalen~2~yl~midaz0Hdm-2-onx 

O CH3 5 
_ .N 

\ / 

20 (14A) 

Step !, Preparation of Intermediate I~t2~€hloro-elhyl)-3-(4-met 
(I-14a}: 

CH-, 
H H 

'NYN^"CI 
O 
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(I-14a) 

I -ChIoro-2-isocyanato-ethane (5.91 ml, 69,35 mmol) was added drop wise to a 

stirred solution of 4-niethy!-pyridin-3-ylanune (5 g, 46.23 mmol) in toluene (180 mL) at 

0C'C. The reaction temperature was maintained at room temperature for 5 hours. The 

5 reaction was monitored by TLC (5% MeOH in chloroform). The reaction mixture was 

filtered, washed with toluene and dried under reduced pressure to afford 8.5 g (86% 

yield) of }-(2-chloro-ethyl)-3-(4-raethyi-pyridin-3-yl)-urea. 

T1 NMR < DM SO-IX., 300MHz): 6 8.95 (s, 113)., 8.1 (m, 21D. 7.25 (d, 11 J), 6.95 (t 

III), 3.7 (L 2H% 3.45 (q, 211). 2.2 (s, 3H) 

ill LCMS: m/z- 214.1 (M+l) 

Step 2: Preparation of Intermediate I~(4~Methvl-pyridin-3-yl)~imidazolidin-2-one { /-

Mkk 
o 

OH-, n 
N NH 

V....../ 

15 (1-14b) 

1 -(2-Chloro-ethyl)-3-(4-methyl-pyridin-3-vl)-m-ea (i-14a: 8.5 g, 39.96 mmol) in 
dry DMF if j 50 jnjL) was added to a stirred mixture of sodium hydride (2.87 g, 59.94 

mmol) in THF (150 ml .) at 0°C. The reaction temperature was maintained at room 

temperature for 30 minutes. The reaction was monitored by TLC, The reaction mixture 

20 was quenched with MeOH at 0°C, concentrated under reduced pressure and partitioned 

between ice water and chloroform. The organic layer was dried over Na-SOj., and 

concentrated under reduced pressure to a fford 6.5 g (91% yield) of 1 -(4-meihyl-pyridin-

3-yl )-imid azo 1 id i n-2 -one. 

TJ NMR (DMSO-Do, 300MHz): 5 8.4 (s, IH)5 8.3 (m. Hi), 7,3 (d, 1H), 6.85 (br s. 

25 11 1), 3.8 (t, 211), 3.45 (t. 2Hk 2.25 (s, 3H) 

1 CMS purity: 100%, m/z- 178,3 (M-H) 

final Step: Preparation of i~(4~A#ethyl~pyrkim-3-yl)~3~MphtlMie>i-2-yl-'mkki:zoi{dM<*2-> 
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Copper iodide (21.5 mg, 0,113 mmol), tram-1,2-diamino cyciohexane (0.041 mL, 

0.339 mmol) and potassium carbonate (313 mg, 2.26 mmol) were added to 1,4-Dioxane 

(15 mL) previously sparged with argon (10 minutes). The reaction mixture was sparged 

with argon for a further 10 minutes, followed by the addition of l-(4-methyl~pyridin-3-

5 yI)-im idazolid in-2~one (I-14b: 200 mg, 1.13 mmol) and 2-bromo naphthalene (234 mg, 

1.13 mmol). The resulting mixture was healed to reflux at 110°C for 15 hours. The 

reaction was monitored by TLC (10% MeOH in chloroform). The reaction mixture was 

filtered through a celite and the bed was washed with chloroform. The organic layer was 

dried over Na^SOy and concentrated. Purification by column chromatography (using 

10 sil ica gel of mesh size of 60-120. 1% MeOH in chloroform as eluent) afforded 250 mg 

(73% yield) of 1-(4-methyl-pyridin-3-yl)~3~naphtha1en~2-yl-imk1azolidin~2~one. 

hi NMR (DMSO-Df,, 300 MHz); o 8.62 (s, ILI), 8.48-8.42 (m, IH), 8.2 (dd. 1H), 

8.0-7.85 (m, 411), 7.55-7.4 (m. 311), 4.4-4.25 (m, 2H), 3,95-4.1 (m» 2H), 2,35 {\ 311) 

LCMS purity: 98.31%, m/z- 304.1 (MM) 

15 HPLC: 97.55% 

Example 15 

Preparation of l-(4-Methvl-pvridin-3-yl)~3-(S-methvl'ihiophen~2~yl}~imidazoUdin-2-om 
(ISA): 

(ISA) 

Copper iodide (16 mg, 0.084 mmol), tram-1,2-diamino cyciohexane (28.8 mg, 

0.25 mmol) and potassium phosphate (445 mg, 2.1 mmol) were added to 1,4-Dioxane 

(10 ml .) previously degassed with argon (10 minutes). The reaction mixture was purged 

with argon for a further 10 minutes, followed by the addition of I ~(4 -methy Lpvridi n~3-

yl)-imidazolidin~2~one (1-14b: 150 mg, 0,84 mmol) and 2-bromo-5-methyithiophene (1.50 

mg, 0.84 mmol). The resulting mixture was heated io reflux at 110°C for 4 hours. The 

reaction was monitored by TLC' (10% MeOH in chloroform). The reaction mixture was 

filtered through celite and the eelitebed was washed with chloroform. The organic layer 
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was dried over NajSQ* and concentrated. The concentrate was quenched with ice, the 

precipitate formed was collected and dried to afford .170 mg (74% yield) of i~(4-methyl~ 

pyridin-3-y])-3-(5-inethyl-ihiophen-2-yl)~ltnida7.oHdIn-2-one. 
lH NMR <DMSO-D6, 300 Mil/): 5 8.5 ($, 1H), 8.4 (d. 1H), 7.35 (d, 1H), 6.55 (d, 

IH), 6.25 (d, HI), 4,0 (s, 41-1), 2.35 (s, 311), 2.25 (s, 31 it 

LCMS purity: 98.84%, m/x~: 274.0 (M+j) 

HPLC: 97.43% 

Example 16 

Preparation of l-Benz0thiazo1^M-3-{4~meth\4-p\ridm-3-vl)~mhtazoUdiri-2-oM 

(! 6 A) 

Using the same reaction conditions as in Example 14, 1 -(4-methyi-pyr idin~3-yl)-

imidazolidin-2-one CI-14b: 150 mg, 0.847 mmol) was reacted with 6-iodo-benzothiazole 

(200.93 mg, 0.847 mmol), L 4-dioxane (20 mL). copper iodide (16,135 mg, 0.0847 

mmol), tram-1,2-diamino cyciohexane (0.03 mL, 0.254 mmol) and potassium carbonate 

(233.97 mg, 1.694 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in chloroform) afforded 130 mg of the product 

(49,6% yield). 

'HNMR (DMSO-D6J 300 MHz): ft 9.26 (s, 111), 8.56 (s, ill), 8.4 (d, 1H), 8.3 (d, 

1H), 8.i -8.06 (m, 1H), 7.96 (dd, 1H). 7.38 (d, IH), 4.2-4.1 (m, 2H), 4.0-3.92 tin. 211), 2.3 

(s, 3H) 

LCMS purity: 97.79%, m/z = 310.9 (MM) 

HPLC: 96.64% 

Example ! 7 

Prepartkmofl~Ethvi-6~i3-(4~m0h\i-pvr(din~3~vlh2<m>~midazolidm-l-vl]~$J-d)hydro-

lH-quirmlin-2-om <17Ai: 
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(I7A) 

Using ihe same reaction conditions as in Example 14,1-(4-methyl-pyridin-3-y!)-

5 imidazoHdin-2~one (1-14b: 150 mg, 0.847 mmol) was reacted with 6-bromo~ j -ethyi-3,4-

dihydro-1 H-quinolin-2-one (215,15 mg, 0.847 mmol), 1, 4-dioxane (0.03 mL, 0,254 

mmol), copper iodide (16.13 mg, 0.0847 mmol), ,2-diamino cyciohexane (0.03 

mL, 0.254 mmol) and potassium carbonate (233-97 mg, 1.694 mmol) to afford the crude 

product. Purification by column chromatography on silica gel (1% MeOH in chloroform) 
10 afforded 95 mg of the product (31.99%) y ield, 

JH NMR <DMN04.),. 300 MHz); <5 8.56-8.5 (br s. IH), 8.42-8.38 (br s5 ill), 7.52-

7.46 (m, 2H), 7.35 (d, 1H), 7.13 (d, IH), 4.1-3.85 (w, 6H), 3.35-3.25 (m, 211), 2.85 ((, 

2H), 2.25 (s, 3H), U (t, 3H) 

LCMS purity; 96.43%, m/z » 351.0 (Mi-1) 

15 HPLC: 96.26% 

Example IH 

Preparation &fh(4-Fluoro~phenylh3-('4-methvl-pyridin-3~vl)-imidiiZ0lidw~2~t)m (ISA): 

rf o \Xjf 
C H -J 

20 (18A) 

Using the same reaction conditions as in Example 14, !-(4-methyi-pyrkfin~3-yi)~ 

troidazolidm-2-one (I-14b; 150 mg, 0.8465 mmol) was reacted with 1 -bromo~4-fluoro-

bcnzene (148.1 mg, 0.8465 mmol). 1, 4-dioxane (25 mL), copper iodide (16 mg, 0.08465 

mmol), tramtr1,2-diami.no cyciohexane (29 mg, 0.2539 mmol) and potassium carbonate 

25 (468 mg, 3.3860 mmol) to afford the crude product. Purification by column 

chromatography on silica gel. (2% MeOH In chloroform) afforded 1.00 mg of the product 
(43% yield). 

i 1 NMR (DMSO-E&, 300 MHz): § 8.7-8.3 (m, 2H), 7.7-7.6 (m, 2H), 7.4-7.3 (br s, 

IH), 7.2 it. 2Hk 4J-3.9,<m,4H), 2.3 (s, 3H) 

51 
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LCMS purity: 99.85%, m/z - 272.0 <M+ j) 

HPLC: 96.49% 

Example 19 

CH3 * J 
(19 A) 

Using the same reaction conditions as in Example 14,1 «(4-methyl~pyridin-3-yl)-

imidazolidin-2-o.ne (1-14b: 150 mg, 0.8465 mmol) was reacted with 4-bromo-bipheny! 

(197.3 mg, 0.8465 mmol), 1,4-dioxane (25 mL), copper iodide (16 mg, 0.08465 mmol), 

trans--1,2-diamino cyciohexane (29mg, 0.2539 mmol) and potassium carbonate (468mg, 

3.3860 mmol) to afford the crude product. Purification by column chromatography on 

silica gel (2% MeOH in chloroform) afforded 147 mg of the product (52% yield). 

I t NMR {DIvlSO-D;, 300 MHz): 8 8.6 (s, 1H). 8.4 (d. 1H), 7 8-7.6 (m, 614), 7.45 

(i, 2H). 7,35 (t, 2H), 4.1 (t, 211), 4.0 (t, 211), 2.3 (s, 311) 

LCMS purity: 85.37%, m/z - 330.1 (MM) 

HPLC: 96,0% 

Example 20 

Preparation of I-Ethyl~4~mtfhyl-(>[$~i4-minhvl-pyridhi-3-\4}-2~oxo-imkhizo!idi)i~ /~yl!~ 

1 H-qumolin~2-one (20A): 

Using the same reaction conditions as in Example 14, l-(4~methyl-pyridin-3~yl}-

imidazolidin-2-one (1-14b: 99 mg, 0.5597 mmol.) was reacted with 6-bromo-1 -ethyl-4-

methy 1-1H -qumolin-2-one (1.50 mg, 0.5597 mmol), i, 4-dioxane (5 ml.), copper iodide 

Eo 

(20A) 
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(10.66 mg, 0,0559? mmol), transit ,2-diamino cyciohexane (19.22 mg, 0,1679 mmol) and 

potassium carbonate (77,37 mg, 1,1194 mmol) to afford the crude product. Purification 

by column chromatography on silica gel (1% MeOH in chloroform) afforded 56 mg of 

the product (28.1% yield), 
lH NMR £DMSCM,\, 300 MHz); S 8.55 <s, 111), 8.4 <d, 11 i), 8.0-7,85 (m, 2H), 7.6 

(d, 1H), 7.35 (d, IH), 6.55 (s, 1H). 4.25 (q. 2H), 4.2-4.1 |m, 211). 4.0-3.9 (m, 2H), 2,4 (s, 

31 i), 2.3 (s, 3H), 1.15 (t, 311) 

LCMS purity: 99.36%, miz ----- 362.9 (M+1) 

HPLC: 97.77% 

Example It 
Preparation of 1 - (2 - (.'hi oro- 4~meth vi-quinoii n-6-ylj~3 - (4-methyl -pyndin- 3- i>lj -

hnklazolidin-2-one (21,4); 

Using the same reaction conditions as in Example 14, 1 -(4-methyI-pyridm-3-yI)-

imidazolidin-2-onc fl-14h: 275.4 mg, 1.5564 mmol) was reacted with 6-bromo-2-chloro-

4-methyl-quinoline (400 mg, f ,5564 mmol), 3, 4-dioxane (10 mL), copper iodide (29.649 

mg, 0. ( 5564 mmol), tram-1,2-diamino cyciohexane (53.448 mg, 0.4668 mmol) and 

potassium carbonate (430 mg, 3.112 mmol) to afford the crude product Purification by 

column chromatography on silica gel (1% MeOH in chloroform) afforded 256 mg of the 

product (46.54% yield). 
fH NMR {DMSO-Dft, 300 MHz): 6 8.55 (s, t H), 8.45-8.3 (m, 2H), 8,0-7.9 (m, 

211). 7.5-7.45 (br s, IH), 7,35 (d, IH), 4.25-4.15 (m, 2H), 4.05-3.95 urn 211), 2.65 (s, 311), 

2.3 (s, 3H) 

(21 A) 

LCMS purity: 96.22%, m/z - 352.9 (M+l j 

HPLC; 98.78% 
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mUMM?2-om..Q2d}: 
H,C H-sC. 

(21 A) (22 A) 

IN HC1 (5ml. ) was added to l-(2-chJoro-4~methyl-quinolin-6-yi)-3-(4-methyl-

pyridin- 3-vI )-hni dazoli din -2-one (21 A: 50 mg, 0.1418 mmol). The reaction mixture was 

stirred at 120®C overnight. The reaction mass was cooled to 0°C, aqueous NaHCOj was 

added till a pH of about 8 was attained. The reaction mixture was extracted with 

chloroform. The organic layer was dried over Na;SO.<. and concentrated to afford 38 mg 

of the product (80.85% yield). 
ftI NMR (DMSO-Dfe 300 MHz): 8 11.5 (s. IH), 8,55 (s, 1H), 8.4 (d, Hi), 7.85-

7.8 (m, 211). 7.4-7.3 (m, 2H), 6.5-6.4 (br s, IH), 4.15-4.05 (m, 211), 4.0-3.9 (m, 2H), 2.4 

(s, 311K 2.3 (s, 3D) 

LCMS purity; 98.45%, m/z =• 334.9 (M+ 1) 

HPLC: 93.73% 

Example 23 
Preparation ofl-{4-Methyl-pvridm-$-vl}-3-qumoUn-2-vl-imidazo!idin~2-(me (23A): 

n ..Hi 
! ¥ , 
CH3 1 J 

(23A) 

Using the same reaction conditions as in Example 14, l -(4-methyi-pyridin-3-yl )-

imidazo!idin-2-one (j-14b: 150 mg, 0,84650 mmol) was reacted with 2-chloro-quinoIine 

(138.4 mg, 0.84650 mmol), 1, 4-dioxane (30 ml..), copper iodide (i 6 mg, 0.08465 mmol), 

tramA ,2-diamino cyciohexane (29 rag, 0.2539 mmol) and potassium carbonate (468mg, 
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3.3860mmol) to afford the crude product. Purification by column chromatography on 

silica gel (2% MeOH in PCM) afforded 105 .mg of the product (40,8% yield). 
! 1I NMR (DMSO-D*, 300 MHz): 5 8.6 (s, 1i I), 8.5 (d, ! H), 8.4 (d, 1H), 8.3 (d, 

IH), 7.9-7,8 (in, 2i(). 7.75-7.65 (m, IH), 7.5-7.45 (m, 111), 7-4 <d, ill), 4,3 (t, 21H, 4,0 & 

2H), 2.3 is, 3U) 

LCMS purity: 97.22%, m/z - 305.1 (M>1) 

I {PLC; 96.07% 

Example 24 

i0 Preparation of l-(4-Methvl-pvridw~3-vl)-3rquim>Im-3~yl~imidazolidm-2~<me (24Aj: 

75 

^ 5? r* o 
f 
CH~ t 1 

Using the same reaction conditions as in Example 14, l-(4-methyl-pyridin-3-yl )-

imidazo!idin-2-one (1-14b: 150 mg, 0.847 mmoi) was reacted with 3-bromo-quinoiine 

(176.13 mg, 0.847 mmoi), 1, 4-dioxane (15 mL), copper iodide (}6,13 rag, 0.0847 

mmol), tram-1,2-diamino cyciohexane (0.03 mL, 0.254 mmoi) and potassium carbonate 

(233.97 rag, 1.694 mmoi) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in chloroform) afforded 190 mg of the product 

(73.76% yield). 

41 NMR (S)MS0-D6, 300 MHz): 6 9.5 (d. 111), 8.6 (s, 11-1), 8,42 (d, 1M), 8.35 (d, 

IB), 8.02-7.92 (m, 2H), 7.7-7.58 (m, 211), 7.4 (d, ill), 4.25-4,15 rim 2H), 4.05-3.9 (m, 
211), 2.35 (s, 311) 

LCMS purity; 98,34%, mtz~~ 305,2 (M-H) 

HPLC: 95.64% 

Example 25 
3-(4-medn4-pyriiiiri~3~yl)-ifmdazpfidin-*2" 

"> 7 
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CH, * I 
(25 A) 

Using the same reaction conditions as in Example 14, l-(4-methyl-pyridin-3-yl)~ 

imidazolidin~2~one (1-14b: 150 mg, 0.847 mmol) was reacted with 2-bromo~6-methoxy-

naphthalene (200.74 mg, 0.847 mmoi), 1, 4-dioxane (1.5 mL), copper iodide (16.S3 mg, 

0.0847 mmol). tram-1,2-diamino cyciohexane (0.03 ml.,, 0.254 mmol) and potassium 

carbonate (233.97 mg, 1.694 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in chloroform) afforded 85 mg of the product 

(30.08% yield). 
!H NMR (DMS04.),-, 300 MHz): 6 8.62-8.58 (br s, i H), 8.44-8.4 (br s, 1H), 8.28 

(dd, IH), 7.86-7.76 (m. 3H), 7.4 (d, IH), 7.28 (d, IH), 7.16 (dd, IH), 4.18-4.1 (m, 2H), 

4.02-3.96 (m. 2H), 3.86 (s, 3H), 2.33 (s, 311) 

LCMS purity: 95.49%, m/z 334.1 (M+l) 

HPLC: 93.56% 

Preparation of I-ffenzo(h1thiophen~2~vi-3-(4-methyi-pyridiri--3-vl)~imidazoiidm-2~one 

Using the same reaction conditions as in Example 14, 1 -(4-methy l-pyridin~3~yl)-

imidazoiidin-2-one (I-I4b: 109.25 mg, 0.6171 mmol) was reacted with 2-bromo-

ben/.o(bjthiophene (150 mg, 0.6171 mmol), 1, 4-dioxane (5mL), copper iodide (1 i ,75mg, 

0.06171 mmol), trans-1,2-diamino cyciohexane (21.19 mg, 0.1851 mmol) and potassium 

carbonate ( 170,62 mg, 1.2342 mmol) to afford the crude product. Purification by column 

Example 26 

(26A): 
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chromatography on silica gel (1% MeOH in chloroform) afforded 75 mg of the product 

(62.5% yield). 

'HNMR (DMSO-D& 300 MHz): 5 8.5 (s, IH), 8.4 (d, IH), 7.8 (d, IH), 7.75 (d, 

1! i), 7.4 (d, 1H), 7.35-7.25 (m. 1H), 7.2 (u 1H), 6.75 <s, IH), 4.25-4.1 (m, 2H), 4. 1 -4.0 

(m, 211), 2.3 (s. 311) 

LCMS purity: 97.09%, m/z - 310.1 (MM} 

HPLC: 92.27% 

Using the same reaction conditions as in Example 14,1-(4-methyLpyridirs~3-yf)~ 

imidazolidin-2-one (1-14b: 150 mg, 0.847 mmol) was reacted with 5-bromo-

benzoj bjthiophene (180.5 mg, 0.847 mmol), 1,4-dioxane (15 mL), copper iodide (16.13 

mg, 0.0847 mmol), 1,2-diamino cyciohexane (0,03 mL, 0.254 mmol) and 

potassium carbonate (233,97 mg, 1.694 mmol) to afford the crude product. Purification 

by column chromatography on silica gel ( I % MeOH in chloroform) afforded 28 mg of 

the product in (10.69% yield). 
JH NMR (DMSO-Dfi, 300 MHz): 8 8.75 (s. H i), 8.55 (d, Hi), 8.04-7.98 (m, 2H), 

7.84-7.76 (m, 2H), 7.63 (d, H i), 7.45 (d, 1H), 4.2-4,1 (m, 211). 4.05-3.95 (m, 2H1 2.4 (s, 

LCMS purity: 91.88%, m/z - 309.9 (M+1) 

HPLC: 97.97% 

Example 27 

f N 
CH3 * i 

(27 A) 

Example 28 

57 
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r^N 
/ * 

if o .-ANN K^A X f 
i N H % •' 
CHg 1 J 

(28 A) 

Using the same reaction conditions as in Example 14, 1 -(4-methvl-pyridin-3-yl)-

imidazolidin-2-one (1-14b; 0.095 g, 0.00058 mol) was reacted with 5-bromo-l-(2-

5 trimeihylsilanyl-ethoxymethyl)- i I Lindazole (0.170 g, 0.00058 mmol), 1, 4-dioxane (10 

mL), copper iodide (0.011 g, 0.000051 mol), tram-S ,2-diamino cyciohexane (0.018g, 

0.00016 mol) and potassium carbonate (0.134 g, 0.00106 mmol) to afford the crude 

product. Purification by column chromatography on silica gel (!% MeOH in chloroform) 

afforded 0.24 g of I -(4--Methyl~pyridin-3-yl)~3~[ 1 -(2-trimethyl.silanyl-ethoxymeihyl)-111-

10 i ndazol-5-v I} -i mi dazoi idi n-2-one (97.5% yield). 

TFA (0.096 g, 0.00084 mol) was added to solution of !-(4-meihyl-pyridin~3-yl )-

3-j 1-(24rimefhy[si!anyl-ethoxyraethyS)-l |-I-!ndazol-5-yl)-imidazolidin-2-cme (0.24 g, 

0.00056 mol) in DCM (10 ml) at 0°C. ihe reaction mixture was stirred at room 

temperature overnight. The reaction was monitored by TLC (10% MeOH in CHChy The 

15 reaction nuxture was concentrated and the concentrate was purified by preparative HPLC 

to afford 42 mg of the product (19,47% yield). 

T1 NMR (CIM>D, 300 MHz): S 8.52 (s, ! H), 8.35 (d, 1H), 8.06-8.0 (br s, 1H), 

7,86-7.76 (m. 211), 7,6-7.5 (m, I I S ). 7.45-7.4 (m, 1H), 4.2-4.1 (m, 2H), 4.05-3,95 (m, 211), 

2.4 (s, 31 f) 

2.0 LCMS purity: m/z - 294.1 (M+1) 

HPLC: 98.89% 

Example 29 
Preparation of l-(3-Methvl-hemofurim-5-vl)~3-{j-methyf-pvridw~3~yl)~mtdasoh'din-2-

25 one C29A): 
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H:;C •3 

CH3 i—J 

Using the same reaction conditions as in Example 14, 1 -(4-niethyl-pyridin-3-y!)-

imidazoiidin-2-one (I-{4b: 105 mg, 0,8465 mol) was reacted with 5-bromo-3-methy1-

benzofuran (197 mg, 0,931 i mmol). 1. 4-dioxane (10 mL), copper iodide (20 mg), tram-

1,2-diamino cyciohexane (40 mg) and potassium carbonate (359 mg, L6930 mmol) to 

afford the crude product. Purification by column chromatography on silica gel (2% 

MeOH in chloroform) afforded 80 mg of the product (30.76% yield). 
lH NMR(CDCh. 300 MHz): 8 8.54 (s, IH), 8.4 <d, IH), 7.76-7.73 <m, IH), 7.46-

7.39 (m, 7.22 (d, IH), 4.19-4.1 <m, 211), 4.0-3.9 (ms 214), 2.38 (s, 311), 2.24 (s, 31!) 

I .C.MS purity: 96.84%, mfc * 307.9 (MM) 
HPLC: 96.37% 

Example M 
Preparation of l~{6~FlMro~.pvridin~$-vl}-3-{4~methvI-pvridM-3.-vl}~imkkizo1idin-2-OM 
{30.4} 

Using the same reaction conditions as in Example 14, l-(4~methyl-pyridin-3-yl)~ 

imidazolidin-2-one (1-14b: 150 mg, 0.8474 mmol) was reacted with 5~bromo~2~fluoro~ 

pyridine (87.7 inL. 0.8474 mmoi), 1, 4-dioxane (10 ml..), copper iodide (16.1.3 mg. 0.084 

mmol), trans-1,2-diamino cyciohexane (30,5mL. 0.254ramo1) and potassium carbonate 

(234 mg, 1.695 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in chloroform), followed by preparative HPLC 

afforded 165 mg of the product (71.5% yield). 

(30A) 
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'H NMR (CDC% 300 MHz); 5 8.6-8.4 (m, 3H), 8.2 ($. 1I I), 7.3-7.2 (n% 1H>, 7.0-

6.9 (TO, HI), 4.2-4.0 (m, 411), 2.4 (s. 311} 

LCMS purity; 97.96%, m/z « 273.1 (M+i) 

HPLC; 95.26% 

Using the same reaction conditions as in Example 14, i-{4-methyl-pyridin-3-y!')-

imidaxo!idin-2-one (M4b: 150 mg, 0.8474 mmol) was reacted with 3-bromo-thiophene 

(79.4 ml., 0,8474 mmol), 1, 4-dioxane (10 mL), copper iodide (16.13mg, 0.0S4mmoi), 

/ram-1,2-diamino cyciohexane (30.5 mL, 0.254 mmoi) and potassium carbonate (234 

mg. 1.695 mmol) to afford the crude product. Purification by column chromatography on 

silica gel (2% MeOH in chloroform), followed by preparati ve HPLC afforded 22 mg of 

the product (10% yield). 

41 N.MR (DMSO-IV 300 MHz); 5 8.5 Is. 1H). 8.4 (d, 1H), 76 (d, 2H), 7.4 (d, 

1II). 7.1 (t 111), 4.1-3.9 (m. 4H), 2.3 (s, 311) 

LCMS purity: 97.96%, m/z::: 260.0 (M+l) 

HPLC: 97.4% 

Preparation of I-{5~Methoxv~pvndin-3-vl)-3~(4~meth\4-fnridin-3-yli-imida2otidin-2-tme 

Example 31 

N 

(31 A) 

Example 32 

H;A 
O 
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(32A) 

Using the same reaction conditions as in Example 14, l-(4-methyl-pyridin-3-yt')-

iimdazolidm-2-one fl-14b: 150 mg, 0.847 mmol) was reacted with 3-hromo-5-methoxy-

pyridine (159.24 mg, 0.847 mmol), i, 4-dioxane (i 5 mL), copper iodide (16.13 mg. 

0,0847 mmol), tram-1,2-diamino cyciohexane (0.03 mL, 0.254 mmol ) and potassium 

carbonate (233.97 mg, 1.694 mmoi) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in chloroform), followed by preparative HPLC 

afforded 23 mg of the product (9.55% yield). 
!H NMR (DMS04C. 300 MHz): 8 8.8 (a, IH). 8.55 (d, 2H), 8.2 (s, IB), 7.8 (s, 

1II). 7,7 (d, LH), 4.2-3,9 (m, 41 h. 3.9 (s, 311), 2.4 (s, 311} 

LCMS purity: 96.22%, m/z - 285.0 (M s-1) 
HPLC: 99.27% 

Example JLt 

Preparation ofl"{5~Fhioro-3-methvl-bemofblthiopben-2-vih3-{4-melbyl-pyndm-3-yl}~ 
imdazoUdm-2-OM (33A): 

F 

r% d*v ULx 1 I N N \S 
CH3 1 I 

(33 A) 

Using the same reaction conditions as in Example 14, 1 -(4-methy}-pyridin-3-yJ)-

imidazoiidin-2-one (1-14b: 79,79 mg, 0.4508 mmoi) was reacted with 2-bromo-5-fluoro-

3-methyl-benzol bjthiophene (110 mg. 0.4508 mmol), 1, 4-dioxane (5 mL), copper iodide 

(8,58 mg, 0.04508 mmol), trans-1,2-dianitno cyciohexane (15.48 mg, 0,1352 mmoi) and 

potassium carbonate (124.6 mg, 0.9016 mmoi) to afford the crude product. Purification 

by column chromatography on silica gel (1% MeOH in chloroform) afforded 84 tog of 

the product (60.45% yield). 
fH mm (DMSO-i:C„ 300 MHz): <3 8.55 (s. HI). 8.4 (d, 1H), 7,95-7,85 (m, IH). 

7.62-7,55 (dd, IH), 7.35 (d. IB), 7.3-7.2 («, IH), 4.15-3.95 (m, 4Hi. 2.25 (d, 6.H) 

LCMS purity: 97.84%, m/z - 342,0 (M+1) 
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HPLC: 97.83% 

Example 34 

5 (34A): 

N 

CH-i L.—I 

(34 A) 

Using the same reaction conditions as in Example 14, l-(4-methyl~pyridm-3-yl)-

imk1azolk!m-2-one (i-!4b: 150 mg, 0.8465 mmol) was reacted with S-bromo-2-chlon.v 

10 pyrimidine {163.7 mg, 0.8465 mmol), 1, 4-dioxane (30 mL), copper iodide {'16 nig, 

0.08465 mmol), tram-1,2-diamino cyciohexane (29 mg, 0,2539 mmol) and potassium 

carbonate (468 mg, 3.3860 mmol) to afford the crude product. Purification by column 

chromatography on .silica gel (2% MeOH 5ft chloroform), followed by preparative HPLC 

afforded 65 mg of the product (26.5% yield). 

15 ! H N.MR (DMSO~L\, 300 MHz): 8 9.0 (s, 2H), 8,6 (s, 1H), 8.5 (s, 1H), 7,4 (s, 

111), 4.15-3.95 (m, 411), 2.35 (s, 3H) 
LCMS purity : 97. 33%, m/z === 290.0 (M+1) 

HPLC: 96,83% 

20 Example 35 

Preparation of ] ~(4-MeiIryi~pwidin-3-yl)-3-(l ii-fm,azol~4-yl)-imidazolidm~2-om (35A): 

Using the same reaction conditions as in Example 14, l-(4-methyi-py.ridin~3~yl}~ 

25 imklaxoHdm-2-one (1-14b: 150 mg, 0,8465 mmoi } was reacted with 4-bromo-1 -trityi-1 H-

pyrazole (369.3 tug. 0.8465 mmol), 1, 4-dioxane (50 mL), copper iodide (16 mg, 0,08465 

N 

CH3 i—~J 

(35A) 
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mmol), tram-1,2-diamino cyciohexane (29 mg, 0.2539 mmol) and potassium carbonate 

(468 mg, 3.3860 mmol) to -afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in chloroform) afforded 250 mg of l-(4-

Methyi~pyridm-3-y!)-3-( 1 -trityl- 1 H-pyrazol-4>yl)-imidazojidin-2-one (60% yield). 

Dioxane hydrochloride (10 mL) was added to a stirred solution of!-(4-methyl-

pyridtn~3-yl)~3-(l~trit.yl-n-[-pyrazoi-4-yl)-imidazolidin-2-one (250 mg, 0.51484 mmol) in 

dioxane under nitrogen atmosphere at 0°C. The reaction mixture was stirred at room 

temperature for 2 hours with 1 LC monitoring <10% MeOH in DCM). The solvent was 

distilled from the reaction mixture and washed with ether. The precipitate was collected 

and dried under reduced pressure to afford 80 mg of the product (55% yield). 

'HNMR (DMSO-DA, 300 MHz): ft 8.95 (s, Hi). 8.7 (d, IH), 8.0 (d, IH), 7.8 (s, 

21!). 4.1-4.0 (m, 2H), 4.0-3.95 (m, 2H), 2.5 (s, 3H) 

LCMS purity: 98.04%, m/z - 244.1 (Ml 1) 

HPLC: 94.48% 

Example 36 

rn 

CH3 1—/ N 
{36 A) 

Using the same reaction conditions as in Example 14, l-(4-methyl-pyridin-3-yl)-

imidazolidm~2-one (Li4b: 150 mg, 0.8465 mmol) was reacted with 2~bromo~thiazole 

(138.8 mg, 0,846 mmol), 1, 4-dioxane (50 mL), copper iodide (16 mg. 0.08465 mmol), 

iram-) ,2-diamino cyciohexane (29 mg. 0.2539 mmol) and potassium carbonate (468 mg. 

3.3860 mmol) to afford the crude product. Purification hy column chromatography on 

silica gel (2% MeOH in chloroform) afforded 125 mg of the product (56.8% yield). 

H NMR (DMSO-D6, 300 MHz): 5 8.6 (s, 1H), 8.4 <s5 1H), 7.45-7.35 (m, 2H), 7.2 

(d, 1H), 4.4 (t, 2H), 4.2 (t, 2H). 2.3 (s, 311) 

LCMS purity: 96.14%. m'z 26! .0 (M-H) 

HPLC: 97.87% 
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Example 3? 

Preparation of t-(4-Methoxy-phenyl)-3~(4~methvl-pvridm-3-vl)~imkitxzalidm-2-om 

aid): 

if 9 
N 

CH3 ' 1 

(37 A) 
Using ihe same reaction conditions as in Example 14, l-(4-meihyi-pyridin-3-yl)~ 

imid.azolidm-2.~one (1-14b: 150 nig, 0.8474 mmol) was reacted with 1-biomo~4~metboxy-

benzette (158 mg, 0.8474 mmol). 1.4-dioxane (5 mL), copper iodide (16.142 mg, 

{1.08474 mmol), trans- i ,2-diamino cyciohexane (29,308 mg, 0,2542 mmol) and 

potassium carbonate (234.3 mg. t .6948 mmol) to afford the crude product. Purification 

by column chromatography on silica gel (1% MeOH in chloroform) afforded 172 mg of 

the product (72,26% yield). 
1HNMR (DMSO-Df„ 300 MHz): 8 8.5 (s, IH), 8.4 (d, IH), 7.55-7.45 <m, 2.H), 

7.39-7.3 (d, 1H). 7.0-6.9 (m, 211), 4.1-4.0 (m, 2H), 3.95-3.85 (m, 2H), 3.75 (s, 311). 2.25 

(s. 3H) 

LCMS purity: 95.51%, m/z- 284.1 (MM) 

HPLC: 96.79% 

Preparation of }-0!-Chloro-phenvl)~3~('4-ineihvi-pyrid/n~3~Yt'himidazolidin~2~one (3HA): 

Using the same reaction conditions as in Example 14, l-(4-methy!-pyrid.m-3-ylj-

imidazoiidin-2-one (L 14b: 150 mg, 0.8474 mmol) was reacted with 1-bromo-4-ch1o.ro-

benzene (162 mg, 0.8474 mmol), !. 4-dioxane (5 mL), copper iodide (16,142 mg. 

Example 38 

(38 A) 
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0.08474 mmol), tram-1,2-diamino cyciohexane (29.108 mg, 0,2542 mmol) and 

potassium carbonate (234.3 mg, 1,6948 mmol) to afford the crude product. Purification 

by column chromatography on silica gel (1% MeOH in chloroform) afforded 155 .mg of 

the product (63.78% yield). 

5 'I ! NMR (DMSO-Dfe 300 MHz): 5 8.55 (s, IH), 8.4 (d. 1H), 7.7-7.6 (in, 20), 7.5-
7.3 (m, 31!), 4.05-3.9 (m, 211). 3.9-3.8 (m, 2H), 2.25 (s, 3H) 

LCMS purity: 98.81%, m/z- 287.9 (M+l) 

HPLC: 96,55% 

(39 A) 

Using the same reaction conditions as in Example 14, l-(4-methyl-pyridin-3-yl)-

15 imidazolidin-2-one {1-14b: 150 mg, 0.8465 mmol) was reacted with 4-bromo-benzonitrtle 

(154 mg, 0.84650 mmol), 1,4-dioxane (50 mL), copper iodide (16mg, 0.084650mmol), 

tram- i ,2-diamino cyciohexane (29mg, 0.2539mmol) and potassium carbonate (468 mg, 

3.3860 mmoi) to atlotxl lite crude product. Purification by column chromatography on 

silica gel (5% MeOH in DCM) afforded 151 mg of the product (64,2% yield). 

20 lH NMR (DMSO-Dfi, 300 MHz): 8 8.55 (s, 1H), 8.4 (d, 1 {•{), 7,8 (s, 4H), 7,3 (d, 

IH), 4.2-4.15 (m, 211), 4.0-3.95 (m, 211). 2.3 (s, 3H) 

LCMS purity: 100.00%, m/z = 278.9 (M+l) 

HPLC: 98.45% 

25 Example 40 

Preparation of }.-BenzoGxazol-2-yl-3-(4-methyl-pyrkJw~3-yl)-midazoiidm-2-om (40AJ: 
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• N. 
^ O 

"N" A -<Xi CI-L --v o N-

(40A) 

Using the same reaction conditions as in Example 14, l-(4-methyi-pyridin~3~yl)~ 

hnidazjol.idin-2-one O-l4b: 150 mg, 0.84650 mmol) was reacted with 2-chloro-

benzooxazole (96 mL, 0.84650 mmol), 1, 4-dioxane (50 ml,), copper iodide (16 mg, 

0.084650 mmol). tram~\,2-diamino cyciohexane (29 mg, 0.2539 mmol) and potassium 

carbonate (468 mg, 3.3860 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in PCM) afforded 40 mg of the product (16% 

yield). 
SH NMR. (DMSO-U., 300 MHz): § 8.7-8.6 (br s, IH), 8.5-8.45 (br s, 1H), 1.15-

7.6 (m,211), 7.5 (d, IH), 7.4-7.25 (m, 2H)} 4.35-4.25 (m, 2H), 4.15-4.05 (m, 211), 2.3 (s, 

3H) 

LCMS purity; 96.56%, m/z - 295.1 (M+l) 

HPLC: 95.79% 

Example 41 
Preparation of 1-(5-€hforo-thiophen-2-vl)-3-(4-methvl-p\ridm-3~yl)-imi(lazolklm-2-om 
(41 A): 

N 
if* 

CH3 ^—i 
(41 A) 

Using the same reaction conditions as in Example 14. 1-(4-methyl-pyridm-3-yl)-

imidazolidin-2-one (I-14b: 300 mg, 1.6949 mmol) was reacted with 2-bromo-5-chloro-

thiophene (0.185 mL, 1.6949 mmol ). 1,4-dioxane ( H) mL), copper iodide (32 mg, 0.169 

mmol), Irrns-1,2-diamino cyciohexane (58 mg, 0.5084 mmol) and potassium carbonate 

(467 mg, 3.3898 mmol) to afford the crude product. Purification by column 
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chromatography on silica gel (!% MeOH in DCM) afforded 240 mg of the product 

(48.4% yield), 

*11 NMR (DMSO-Efc, 300 MHz); § 8.59 {$, 1 I f), 1.45 (d, IH), 7.4 (d, IH% 6,9? (d, 

IH). 6,38 (d, Hll 4.05 (s, 411). 2.3 (&, 3H) 
LCMS purity: 93,37%, m/z == 293.8 (M+l) 

HPLC: 99.32% 

Preparation of J-{4-M0thvl-pyridin-3-yl)-3-thmphen-2-vl-imidasolidm-2-one (42A): 

Using the same reaction conditions as in Example 14, l-(4-methyl-pyrk1in-3-yi)-

inuda/oiiclin-2-onc {1 - j 4h: 150 mg, 0.847 mmol) was reacted with 2-hromo-thfophene 

(O.OSmL, 0.847 mmol), 1,4-dioxane (10 mL), copper iodide (16.13 mg, 0.0847 mmol), 

(ram-1,2-diamino cyciohexane (0,03 mL) and potassium carbonate (233 mg, 1.694 

mmol) to afford the crude product. Purification by column chromatography on silica gel 

(]% MeOH in DCM) afforded 240 mg of ihe product (48,4% yield). 
1H NMR (DMSO-Df,, 300 MHz): S 8.5 (s, IH% 8.4 (d, 1H), 7.36 (d, 1 H% 6.98 (dd, 

IH), 6.92-6.86 Cm, IH). 6.5 (dd, IH), 4.1-3.96 ijn. 4H). 2.26 (s, 3H) 

LCMS purity; 96.18%, mtz 260,0 (M+l) 

HPL.C; 98.53% 

Preparation of l-(6-Hydroxy-irwidin-3-vl}-3-(4-methvl-pwidm-3-yl}-imidazolUim-2-om 

Example 42 

(42A) 

Example 43 

(43A 
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l-(6-!Tuoro-pyridm~3~yl)~3~(4"raethyl~pyridm-3-yl)-imidaxolidm-2-0ne <30A; 0,1 

g, 0.0(K>36 mmol) in 5% MCI (10 mL) was added into the reaction flask and the flask was 

heated to reflux at 100°C overnight. The reaction was monitored by TLC (10% MeOH in 

chloroform. The reaction mixture was hasified with NaHCOj solution and extracted with 

chloroform. The organic layer was washed with water, brine solution, dried and 

concentrated to afford 72 mg of the product (98.96% yield). 
!I1 NMR (DMSO-Ds, 300 MHz): 5 8.5 (s, 1H), 8.35 id, 11 i). 7,75 (dd, IH), 7.6-

7.5 (m, IH), 7.35 {d, IH), 6,3 (d, HI), 3.85 (s, 411), 2.25 (s, 3H) 

LCMS purity: 96.74%, m/z - 270.9 (M+l) 

HPLC: 98.42% 

Using the same reaction conditions as in Example 14, 1 -(4-methyl-pyridin-3-yl)-

imidazolidin-2-one (M4b: 150 mg, 0.84650 mmol) was reacted with 4-bromo-benzoic 

acid methyl ester (182 mg, 0.84650 mmol), 1, 4-dioxane (50 mL), copper iodide (16mg, 

0.084650 mmoi), tram-\ ,2-diamino cyciohexane (29 mg, 0.2539 mmol) and potassium 

carbonate (468 mg, 3.3860mmol) to afford the crude product. Purification by column 

chromatography on silica gei (5% MeOH in DCM) afforded 230 mg of 4-j3-(4-MethyI~ 

pyridin-3-yl}-2-oxo-imidazolidm~l~y!j~henzoic acid methyl ester (91.6% yield). 

LiOH (46.4mg, 3,782mmol) was added to a stirred solution of 4-[3-(4-methyl-

pyr.idiTi-3-y))-2-oxo-imidazoli.din-i-yl |~benzoie acid methyl ester (230 mg, 0,7387 mmol) 

in (3:2:1) THF (10 mL, water (6 mL) and MeOH (3 mL), The reaction mixture was 

stirred at room temperature for 4 hours. The reaction was monitored by LLC (10% 

MeOH in PCM). The reaction mixture was concentrated under reduced pressure, 

followed by the addition of ice water and neutralized with IN HC1 till a pH of about 2 

Example 44 

Preparation qfN-Methyl~4-f3-(4-me xo-imkiazolklin- /-vll-

fcmamide (44A): 

(44 A) 
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was attained, The precipitate was collected and dried under reduced pressure to afford 

210 mg of 4~[3-(4-Methyl-pyridiii-3-yl)-2~oxo-imidazoIidin-1 -ylj-henzoic acid (95% 

yield), 

EDO (J 76.4 mg, 0,9205 mmol), HOBt (5.8 mg, 0,2525 mmol), DIPEA (0.3m! ,, 

5 2.3006mmol) and methylamine hydroehioride (62mg, 0.9205mmol) were added to a 

stirred solution of4«j'3-(4-methyl-pyridin~3-yi)~2-oxo4midazolidin" I -ylj-benzoic acid 

(228 mg, 0,7668 mmol) in dry DMF (I OmL) at 0°€ under nitrogen atmosphere. The 

reaction mixture was stirred at room temperature for 12 hours. The reaction mixture was 

partitioned between water and ethylaeetate. The organic layer was washed with water, 

10 brine solution, dried over NajSO j and concentrated under reduced pressure. Purification 

by column chromatography on silica gel (5% MeOH in DCM) afforded 155 rag of the 

product (65.4% yield), 
!H NMR (DMS0-D6, 300 MHz); 6 8.65-8,55 (br s, IH), 8.45-8.4 (br s. ! Hj, 8,35 

(d. 111), 7.9 (d, 2H), 7.7 (d. 211), 7.4 (d, 1H), 4.15-4.05 (m, 2H), 4.0-3.85 (m, 2H), 2.8 (d, 

15 311), 2.3 (s, 3H) 

LCMS purity: 87.61%, m/z - 311.1 (M+l) 

HPLC: 98.28% 

Example 45 
20 Preparation of }~(3A-Di1hioro-phenylh3-(4-melhvl-pvrid'm-3-vlMmida2oUdm~2~arie 

(45 A) 

Using the same reaction conditions as in Example 14, 1 -(4-methyj-pyridtn-3-yJ)-

25 imidazolidin-2-oue (1-14b: 150 mg, 0.8474 mmol) was reacted with 4-bromo-1,2-

diflvioro-benzene (163.5 mg, 0,8474 mmol), 1,4-dioxane (5 mL), copper iodide (16.14 

mg, 0.08474 mmol), (rans-1,2-diamino cyciohexane (29.10 mg, 0,253942 mmol) and 

potassium carbonate (234.3 mg, 1.6948 mmol) to afford the crude product. Purification 
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by column chromatography on silica gel (1% MeOH in CHCLj) afforded 205 mg of the 

product (84.01% yield). 
!] i NMR (DMSO-D* 300 MHz): 5 8.55 (&, IH| 8.39 (d. Hi), 7,85-7.75 (m, \li% 

7.5-735 (m, 3Hi. 4.1-3.9 (ny, 411), 2,26 (s> 311} 

5 LCMS purity: 98. i7%. m/z ~ 290.0 (M+l) 
HI'} C: 98.83% 

Example 46 
Preparation of l-(3-Chloro~4-fluoro~pheiivl}-3~(4-methyl-pyridm~3~ylhimhiaz0lidirt-2-

i 0 one (46A): 

M. 

1 f 
CH3 »—1 

(4 6 A) 

Using the same reaction conditions as in Example 14, 1 -(4-methyl-pyridm-3-yl)-

imidaxolidin-2-one (L i 4b: 150 mg, 0.8465 mmoi) was reacted with 4-hromo-2-ch!oro-i-

15 fluoro-benzene (102 ml., 0,8465 mmol), 1, 4-dioxane (20mL), copper iodide (16 mg, 

0.08465 mmoi), {ram- J ,2-diamino cyciohexane (29 mg, 0.2539 mmol) and potassium 

carbonate (468 mg, 3.3860 mmoi) to afford the crude product. Purification by column 

chromatography on silica gel (5% MeOH in DCM ) afforded 220 mg of the product ( 84. 

2% yield). 

20 !H NMR (DMSO-D6, 300 MHz): 8 8.55 is, 11I), 8.4 (d, IH), 7.9 (dd, IH), 7.6-

7.55 (m. 111). 7.45-7.35 (m, 2H), 4.15-4.0 (m, 2H), 4.0-3.9 (m. 211), 2.3 (s, 311) 

LCMS purity: 96,91%, m/r" 306.0 (M+l) 

HPLC: 98.62% 

25 Example 47 
Preparation of l-Item<rthiaml~2-yl~3~(4-*nsth\4-pvrklm-3-vl)-imidazolttHn~2~one (4?A); 

.N,. „ /=\ 
/) CUt XV f N M' 

CiL 1 J 
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(47.A) 

Using the same reaction conditions as in Example 14,1 -(4-methyl-pyridin-3-yl)-

imidazolidin-2-one t'T14b: 150 mg, 0.84 mmol) was reacted with 2-bromo-benzothiazoie 

(179 mg, 0,847 mmol), 1,4-dioxane (10 ml,,-}, copper iodide (16 mg, 0,084 mmoi), tram-

5 1,2-diamino cyciohexane (28.8 mg, 0.25 mmol) and potassium carbonate (231 mg, 1,68 

mmol) to afford the crude product, Purification by column chromatography on silica gel 

(1.5% MeOH in CHCTg) afforded 95mg of the product (36.5% yield), 

H\ NM fl (DMS0-D,<„ 300 MHz): 8 8.6 (s, IH), 8.45 (d, III), 8.3 (s, IH), 7.95 (d. 

Til),7:75 (d, IH). 7,45-7.35 (m, IH), 7,3-7.25 (m. IH), 4.35 (t 2H), 4.05 (t, 2H),2.3 (s, 

10 311) 

LCMS purity: 98.81%, m/z -• 310.9 (M+l) 

HPLC*. 97.25% 

Example 48 
15 Preparation of !-f IH-hidol-5~vlh3~(4~methyl~pvridm~3~yl)~imidazolidiri-2-om (48A): 

(48 A) 

Using the same reaction conditions as in Example 14, 1-(4~methyl-pyridin-3-yl)-

imklazoiidin-2-one (I-14b: 250 mg, 1.412 mmoi) was reacted with 5-bromo-indole-l-

20 carboxylic acid tert-bulyl ester (0,499 g, i ,691 mmol), 1, 4-dioxane (15 mL), copper 

iodide (0.0080 g)> irans-1,2-diamino cyciohexane (0.0241 g, 0.2110 mmol) and 

potassium carbonate (0.389 g, 2.818 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (10% MeOH in CHCK) afforded 125 mg of 5-)3-

(4-Methyl-pyrIdin-3-yi)-2-oxo-imidazolidin- l~yi]~mdoie- 1 -carboxylic acid tert-butyi 

25 ester (24% yield). 

2N HQ (6 mL) was added to a solution of 5-[3-(4-methyi-pyridin~3-y1)-2~oxo~ 

imidazo!idin-1-yi j-indole-1 -carboxylic acid tert-butyl ester (120 mg, 0.(806 mmoi) in 

MeOH (3 mL) at (PC, The reaction mixture was stirred at room temperature for 19 hours. 

'The reaction was monitored by TLC (10% MeOH in CHCL). The resulting mixture was 
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neutralized with NaHCOj, filtered and dried to afford the crude product. Purification by 

preparative HPLC afforded 17 mg of the produc t (19.1% yield). 
!S 1 NMR (DMSO-l),,. 300 Mi l/.}: S 10.8 (s, 111). 8.6 (s, IH), 8.55 (s, IH), 8,45-8.4 

(m, IH), 7.6 (s, IH), 7.55-7.45 (m, 2H), 7.35-7.25 (m, 2Hj, 3,6-3.5 (m, 4H.); 2.35 (s, 311) 

LCMS purity: 98.00%, m/z ~ 293,0 (JVH-1) 

HPLC: 92.87% 

Example 49 
Preparation of 1 ~{23-Dihvdm-bem.of 1,4Jdioxin-6-vI)~3~{4-methyl-pyridm~$~yl}~ 

imidaza/kim~2-o w (4 9A): 

Using the same reaction conditions as in Example 14, I -(4-methy l-pyridin-3-y])« 

imidassoliclin-2-one (I-14b: 150 nig, 0.84 mmol) was reacted with 6-bromo-2,3-dihydto-

benzoj L4jdioxlne (180 mg, 0.84 mmol), 1,4-dioxane (10 nil.), copper iodide (16 mg, 

0,084 mmol), tram-1,2-diammo cyciohexane (28.8 mg, 0.25 mmol) and potassium 

carbonate (231 mg, 1.68 mmoi) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in CHCi.j) afforded 110 rag of the product 

(42.1 % yield), 
fH NMR (DMSO-D6, 300 MHz): 3 8.55 (s, 1H), 8.4 (d, 1H), 7.4 (d. IH), 7.2 (d, 

! It), 7.0 (dd, IH), 6,85 (d, IH), 4.3-4,2 (m, 411). 4.0-3.9 (m, 4H), 2.3 (s, 311) 

LCMS purity; 99.67%, m/z - 311.9 (M+ l) 

HPLC: 98.00% 

Example SO 
Preparation of / ~{4-Methyl-pyndinS-yl'}~3~{4~irifluorome.fhyl~phenyl)~imida2oiidin~2~ 

one CSOAi: 
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,CF3 

CH3 

Using the same reaction conditions as in Example 14, l-(4-methvl-pyridin~3~yl)-

imidazolidin-2-one (1-3 4b: 150 mg, 0.8474 mmol) was reacted with I ~bromo~4~ 

trifluoromethyl-benzene (92 mL, 1.0! 68 mmol), .1,4-dioxane (20 mL), copper iodide (16 

mg, 0.08484 mmol), fmm--l,2~diaminocyciohexane (20 mL, 0.254 mmol) and potassium 

phosphate (355 mg, 212.27 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHClj) afforded 180 mg of the product 

(66% yield). 

Hi NMR (DMSOffL, 300 Ml lz): 8 8.6 (s, H i), 8.4 (d, HI), 7.9-7.5 (m, 4H), 7.4 

(d, IH), 4.15-4.05 (m, 211). 4.0-3.9 Cm. 211), 2.3 (s, 311) 

LCMS purity: 99.63%, m/z - 321.8 (M+l) 

HPLC: 99.1% 

Preparation of l-{2J~Dihydm-bem0furm~5-ylh5-{4-metlryl-pyridm~3~yl)-lmidazolidin~ 
2-tme (51.4): 

Using the same reaction conditions as in Example 14, M4-niethy!-pyridin-3~yl)-

imidazolidm-2-one (L 3 4b: 150 mg, 0,84 mmol) was reacted with 5-bromo-2,3-dihydro-

benzofuran (i.67 mg, 0.84 mmol), !, 4-dioxane (30 mL), copper iodide (36 mg, 0.084 

mmol), tmm-1,2-diamino cyciohexane (28.8 mg, 0,25 mmol) and potassium phosphate 

(445 mg. 2.1 mmoi) to afford the crude product. Purification by column chromatography 

on silica gel (1% MeOH in CHCE) afforded 200 mg of the product {80.9% yield). 

Example SI 

>3 

(51 A) 
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!H NMR (DMSO~D6, 300 MHz): 8 8.5 (s, IH). 8.35 id, IH), 7.5 (s, IH), 7,3 (d, 

IH), 7.2 (d, IH), 6.8 (d, H i), 4.5 (L 2H), 4,0-3.85 (m, 4H), 3.2 (% 2H.k 2.3 (s» 311) 

LCMS purity: 90.40%, m/z - 296,1 (M M) 

HPLC: 98.45% 

(52A) 

Using the same reaction conditions as in Example 34, 1 -(4-methyi-pyridin~3-yl)-

imida/olidin-2-one (1-14b: 200 mg, 1.13 mmol) was reacted with 6~bromo~quinoline 

(233.9 mg, 1.13 mmol), 3, 4-dioxane (15 mL), copper iodide (36.53 mg, 0.113 mmol), 

/ra«,v-i.2-dia,mino cyciohexane (0.04 mL, 0.339 mmol) and potassium carbonate (332 

mg. 2.26 mmoi) to afford the crude product. Purification by column chromatography on 

silica gel (0.5% MeOH in CHCL) afforded 150 mg of the product (43.668% yield). 

Hi NMR (DMSCML, 300 MHz): 3 8.8 (dd, Hi), 8.58 (s, H i), 8.45-8.35 (m, 2H), 

8.3 (d, III), 8.0(d. 11 1), 7.86 (d. IH), 7.52-7.48 im, IH), 7.37 (d, IH), 4.24-4.16 (m, 211), 

4.02-3.98 (m, 2H), 2.31 (s, 3H) 

LCMS purity: 99,55%, m/z ::: 305,2 (M+l) 

HPLC: 95.53% 

Example 53 
Preparation ofl-(3-Fhioro-4-methoxy'-phenyl)~3~(4~metitvl-p\>ridm~3~vl)-imidazolidin-2-
one ('5 3A}: 

153 A j 
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Using the same reaction conditions as in Example 14, l-(4-methyi-pyridin~3~yi)-

imidaxolidin-2-one (j-14b: 150 nig, 0.8474 mmol) was reacted with 4-bfomo-2-fluoro-I -

methoxy-henzene (191 mg, 0.932 mmoi), 1 ,4-dioxane (20 mL), copper iodide (16mg, 

0.08474 mmol ), (ram-1,2-diamino cyciohexane (29.4 mg, 0.2542 mmol) and potassium 

phosphate (449 mg, 2.11 mmol) to afford 220 mg of the product (86% yield), 
lH NMR (DMSO-r%s 300 MHz); 5 8.5 (s, IH), 8.4 (d, IH), 7.7-7.6 (dd, 11 1), 7.35 

(d. IH), 7.3-7.1 (m, 2H). 4.0-3.8 (m, 7H), 2,3 (s, 3H) 

LCMS purity; 9959%, m/z:::: 30.1.9 (M+l) 

HPLC; 98.6% 

Example $4 
Preparation of J-(4-ChIoro-3-fh(oro-phem'{)-3-(4-me(h\>l~p\rkim-3'yl)-midazolidift-2-

QMJIMJJ 

Using the same reaction conditions as in Example 14. l~(4-rnethyl~pyridm-3-yl)-

imldazo:iidin-2~one (N 4b: 150 mg, 0,8474 mmol) was reacted with 4-brorao-! -chloro-2-

Ouoro-benzene (213 mg, 1.0168 mmol), 1, 4-dioxane (20 mL), copper iodide (16 mg, 

0.08474 mmol), (mm-1,2-diamino cyciohexane (29.4 mg, 0.2542 mmol) and potassium 

phosphate (449,7mg, 2.1185mmo1) to afford 190 mg of the product (73% yield). 

11 NMR (CDC13, 300 MHz): 6 8.5 (s. IH), 8,4 (d, IH), 7.6 (dd, HI), 7.4-7.3 (m, 
213), 7.25-7.2 (m, 1H), 4.1 -3.9 (m, 4H), 2,35 (s, 3! I) 

LCMS purity: 96.94%, m/z ~ 306.1 (M+l) 

HPLC: 96,4% 

(54.A) 

Example 55 
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(55 A) 

Using the same reaction conditions as in Example 14, 1 -{4-methy 1 -pyridin-3-v I)-

imidazoIidin-2-one CI-14b: 150 mg, 0.84? mmol) was reacted with I-bromo-3-methyl-

benzene (172,8 mg, 1.017 mmol), 1,4-dioxane (20 mL), copper iodide (16,13 mg, 0.0847 

mmol), tram-1,2 -diamino cyciohexane (0.03 mL. 0.254 mmol) and potassium phosphate 

(539,3 mg, 2.541 mmol) to afford the crude product. Purification by column 

chromatography on silica gel {1.2% MeOH in CHCIj) afforded 153 mg of the product 

(67.69% yield). 
!I1 NMR (DMSO-Dft, 300 MHz): 5 8.54 is, i if). 8.38 (d. Hi), 7.48-7.38 (m, 2H). 

7.35 (d. Il l), 7.23 (t, 1II), 6.86 (d, IH), 4.08-3.98 (m, 211), 3.96-3.88 (m, 211), 2.28 (s, 

311), 2.32 (s. 311) 

LCMS purity: 93.74%, m/z - 268.1 (M+l) 

HPLC: 96.86% 

Example 56 
Preparation of l~(3~Meihoxv~phem'l}~3~(4~methyl~pyridin~3~yl)-ir)ridazQUdm-2-one 

QM1-

(56 A) 

Using the same reaction conditions as in Example 14, 1-(4-methyl-pyridin-3-yl)« 

imidazoiidin~2~one (1-14b: 150 mg. 0,84650 mmol) was reacted with l-bromo-3-

methoxy-benxcne (107 mg, 0.84650 mmoi), L 4-dioxane (50 mL), copper iodide (16 mg, 

0.08465mmol), Irons-1,2-diammo cyciohexane (0.03 ml.., 0,2539 mmol) and potassium 

phosphate (538 mg, 2.539 mmol) to afford the crude product. Purification by column 
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chromatography on silica gel (2% MeOH in CHCL) afforded 180 mg of the product 

(75% yield), 

*H NMR (DMSO-Ois, 300 MHz): 6 8.55 (s, 111), 8.4 (d, IH). 7.4 (d, IH), 7.35-

7.25 (m, 2H), 7.2 (d, IH), 6.65 (dd, IH), 4.15-4.0 (m. 2H>, 4.0-3.95 im, 2H), 3.75 (s, 3H), 

2.3 (s, 311) 

LCMS purity: 95.82%, m/z = 283.9 (M+ i) 

HPLC: 97.25% 

Using the same reaction conditions as in Example 14, l-(4~rnethyl~pyrk!in-3-yl)-

imidazolidin-2-one (j-14b: 50 mg, 0.28216 mmol) was reacted with 2-bromo-4,7~ 

dihydro-5H4hieno[2,3-e]pyridine-6-carboxylie acid tert-butyi ester (90 mg, 0.28216 

mmol), 1, 4-dioxane (20 in!,), copper iodide (5.3 mg, 0.0282 mmol), /ram--3,2-diaouno 

cyciohexane (9.69 mg, 0.08464 mmol) and potassium phosphate (179.6 mg, 0.84650 

mmol ) to afford the crude product. Purification by column chromatography on silica get 

(2% MeOH in DCM) afforded 70 mg of2-('3-(4-Methyl~pyridin-3-yi)-2-oxo> 

imidazolidin-l -yi]-4-?-dihydro-51!-th.ieno[2,3~c]pyridine~6~carboxylic acid tert-butyi 

ester (60% yield). 

6N HO (5 mL) was added dropwise to stirred solution of 2-]3-(4-methyl-pyridin-

3-yl)-2-oxo-imidazoiidin-l-yi|4?7-dihydro-5ILthieno[2,3-c!pyridine-6-carboxyiic acid 

ten-butyl ester (70 mg, 0.16887 mmol) in methanol (2 ml.-) at OX', The reaction mixture 

was stirred at room temperature for 12 hours. The reaction was monitored by TLC (5% 

MeOH in DCM). The solvent was distilled from the reaction mixture under reduced 

pressure, followed by the addition of diethyiether. The precipitate was washed with ether 

and dried under reduced pressure to afford 36 mg of the product (61 % yield). 

Example 57 

yD-jmidazotidm-l-om. hydrochloride (57A): 

(5 7 A) 
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>H NMR (DMSO-D6, 300 MHz): 5 9.55 (s, 2H), 8.8 (s, IH), 8.7-8,5 Cm, 2H), 7.8 

(d, IH), 6,35 (s, 1.HX 4.2 (s, 211), 4.0 (% 41 I k 3.4 (T, 2H), 2,8 (U 2H), 2,4 (s, 3H) 

LCMS purity: 90.09%, m/z:::: 315. j. (M-t-l} 

HPLC: 84,27% 

Preparation of l-(2-f'hloro-pyf'idm-4-vlh3-{4-mefhyl-pyridm'3'ylhimidasolidin-2-one 

Using the same reaction conditions as in Example 14, 1-(4-inethyl-pyridin-3-yl)-

imidazolidin-2~one 0-14b: 600 mg, 3.3898 mmol) was reacted with 2-chloro-4-iodo~ 

pyridine (974 mg. 4.067 mmoi), 1, 4-dioxane (60 mL), copper iodide (65 mg, 0.3398 

mmol), /rans-1,2-diammo cyciohexane (0.12 ml1.0169 mmol) and potassium 

phosphate (2.15 g, 10.1694 mmol) to afford 810 mg of the product (83% yield). 

11 NMR (CDCL, 300 MHz): 6 8.5-8.4 (m. 2H), 8.3 (d, 11% 7.6-7.5 Cm. 211), 7.2 

(s. H i), 4.1-3.9 (m, 41 f), 2.35 3H) 

LCMS purity: 90.8%. m/z - 289.1 (M+l) 

HPLC: 97.14% 

Preparation of l~(4~Fluoro-3-methyl-phenylh3~(4-methyl-pyridin~3~\i)-imidazolidin~2~ 

Example SB 

fSSA}: 

(58 A) 

Example 59 

one (59A): 

Cbh 
t v 
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Using the same reaction conditions as in Example 14, l-(4-melhyi-pyridui-3-yI)~ 

imidazolidin-2-one11- Mb: 160 mg, 0,9039 mmol) was reacted with 44>romo-l4l»oro-2~ 

methyl-benzene (0.135 ml,, 0.7142 mmoi), 1,4-dioxane (15 mL), copper iodide (0.005 g, 

0,0263 mmol), ,2-diamino cyciohexane (0.015 g, 0.1315 mmol) and potassium 

phosphate (0.575 gs 2,7094 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in chloroform ) afforded 26 mg of the product 

(30% yield). 

H NMR (CDC13, 300 MHz): # 8.6-8,4 (m, 2H), 7.5-7.4 (m, i H), 7.35-7.25 (m, 

211). 7.0(1 \ H% 4.1-3.9<m, 4H), 2.4 ts. 3R), 2.3 is, 3H) 

LCMS purity; 95.40%, m/z - 286.0 (M+l} 

HPLC: 94.03% 

Example 60 
Preparation l~(5~(^hhro~2-fluom~phemthS-(4-metitv{-pwidin~3'vl}-imkiazolidin-2-om 
(6Mb 

(60 A) 

Using the same reaction conditions as in Example 14, L(4~methyl~pyridin-3-y[}--

imidazolidin-2-one (1-J4b: 150 mg, 0.84650 mmol) was reacted with 2~bromo*4-chIoro~ 

l-f!uoro-benzene (177 mg, 0.84650 mmol), 1, 4-dioxane (10 mL), copper iodide (16mg, 

0.084650mmol), trans-1,2-diamino cyciohexane (29 mg, 0.2539 mmol) and potassium 

phosphate (538 mg, 2.539 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in DCM) afforded 180 mg of the product 

(69.7% yield). 
!11 NMR (DMSO-D6, 300 Mllz): $ 8.6-8.5 (br % 11 1), 8.4 (A 1H), 7.7 (d, IH). 

7.4-7.3 (m. 311). 4.1-3.85 (m, 4H), 2,15 (s, 311) 

LCMS purity: 98,67%, m/z ::: 305.8 (MH) 

HPLC: 92.0% 
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Example 61 

MM): 

5 (61 A) 

Using the same reaction conditions as in Example 14, !~(4~methyl~pyridin-3-yi)-

imidazofidin-2-one CI-14b: 550 mg, 0.8474 mmoi) was reacted with l-bromo-2,4-

difluoro-benzene (0,114 mi ., 1.0169 mmol), 1,4-dioxane (20 mL), copper iodide (16 mg, 

0.08474 mmol), trans-1,2-diamino cyciohexane (29.4 mg, 0.254 mmoi) and potassium 

10 phosphate (449.7 mg. 2.118 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CMt%) afforded 150 mg of the product 
(61% yield). 

Hi NMR CDMSO-Dy, 300 MM*): o 8.52 is, 1H), 8.39 (d. il l), 7.65-7.55 (m. 1H), 

7.45-7.30 (ni 2H). 7.2-7.1 Cm IH), 3.9 (s, 411), 2.3 (s, 311) 

15 LCMS purity: 99.49%, m/z « 290.2 (M+1) 

l iPl <": 95.04% 

20 

Example 62 

Preparation of i~Benzothkizol-5-vl-3-(4-methvl-pvndin-3-ylHmidazoUdin-2-om (62A): 

(62 A) 

Using the same reaction conditions as in Example 14, ] ~(4~n^ethyS~pyridiri-3-y 1)-

miidaxolidm-2-one (LI4b: 150 nig, 0,84650 rarool) was reacted with 5-iodo-

henzothiazole (221 mg, 0.84650 mmol), 1,4-dioxane (25 ml,), copper iodide (16 mg, 

0.084650 mmol). tramA ,2-diamino cyciohexane (29 mg, 0,2539 mmoi) and potassium 

phosphate (538 mg, 2.539 mmoi) to afford the crude product. Purification by column 

80 
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chromatography on silica gel (2% MeOH in DCM) afforded 185 mg of the product 

(70,6% yield), 
!H NMR {DMSO-D,, 300 MHz): 6 9.4(&, I if), 8.59 (s, IH), 8.4 (d, Hi), 8.24-

8.22 (in, 1H), 8.15-8.1 (in, 1 H). 8.0-7.9 (m, 1H). 7.39 (d, 1 H% 4.2-4.1 (m, 2H), 4.0-3.9 

5 (m, 2H K 2.3 (s, 3f E) 

LCMS purity; 93.36%, m/z ~ 311 (M-fl) 

HPLC'; 95.21% 

Example 63 

10 Preparation of6-f3-(4-Me(hvi-pvHdm-3-vl)-2-oxo-imidazoHd}fi-l-vl'/-3s4-dihvdro~IIi~ 

(63.4) 

Using the same reaction conditions as in Example 14, l-(4-methyl«pyridin»3-yl)-

15 imidaxolidin-2-one (.1-14b: 150 mg, 0.8474 mmol) was reacted with 6-bromo-2-oxo-3,4-

dihydro-21 i-cjuirsoline-1 -carboxylic acid tert-butyi ester (276 mg, 0.8474 mmol), 1. 4-

dioxane (5 mL), copper iodide (16.14 mg, 0.08474 mmol), arms- i ,2-diamino 

cyciohexane (29.1 mg, 0.2542 mmol ) and potassium carbonate (234.3 mg, 1.6948 mmol) 

to afford the crude product. Purification by preparative HPLC afforded 86 mg of ihe 

20 product (3 5,5% yield). 

'H NMR (DMS04X,, 300 MHz); S 10.0 is, 1H), 8.5 is. IH), 8.4 (d, IH), 7.5-7.3 

(m, Mi% 6.9-6.75 (d, 1H), 4.0-3.85 (m, 4H), 2.85 it 211), 2.45-2.4 (m, 2H), 2.3 (s, 3H) 

LCMS purity; 96.55%, 322.9 (MM) 

HPLC: 97.13% 

Example 64 

wiid&zotidin-2-one (6 4A): 

81 
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F 
0~V'F 

r\X Xv° 
N N 
L—J T 

CH-3 

(64 A) 

Using the same reaction conditions as in Example 14, .l-(4-methyi-pyridin-3-yl)-

imidazoiidin-2-one (I-14b: 150 mg, 0.84650 mmol) was reacted with 5~bro.mo~2»2-

diiiuoro-benzo} 1,3} dioxoie (200.6 mg, 0.84650 mmol), 1,4-dioxane (50 mL), copper 

iodide (16 mg, 0.084650 mmol), ,2-diamino cyciohexane (29 mg, 0.2539 mniol) 

and potassium phosphate (538 mg, 2.539 mmol) to afford the crude product. Purification 

by column chromatography on silica gel (2% MeOH in DCM) afforded 260 mg of the 

product (92% yield), 

'l| NMR (DMSO-Dft, 300 MHz): 8 8.6-8.4 (m, 211), 7.7-7.69 (m, IH), 7.25-7.2 

(m. 1H), 7.06-6.9 (m, 211), 4.1-3,9 (m, 4H). 2.35 (s, 3H) 

LCMS purity: 95.12%, m/z~ 333.6 (M+l) 

HPLC: 92.82% 

Example 65 

Preparation 0f7-[3~f4~Methvl~pvridm-3-vl}~2~oxo-imidtizolUim~1'vl}~3.4~dihvdro-Hi~ 

quinottti~2~otie {65A}: 

o rr'''^V u L.A -f N N ^ N ~0 
i 1 J H CH?J 

(65 A) 

Using the same reaction conditions as in Example 14, l-{4-methyl-pyridin-3-yl)« 

imidazolidin-2-one (1-14b: 0.15 g, 0.00084 mol) was reacted with 7-bromo-2-oxo-3,4-

dihydro-2H-quinoline-1 -carboxylic acid tert-butyi ester (0.276 g, 0.00084 mol), 1,4-

dioxane (20 mL), copper iodide (0.0158 g, 0.000084 mol), tram-1,2-diamino 

cyciohexane (0.28 g, 0.00025 mol) and potassium phosphate (0.356 g, 0.00168 mol) to 

afford the crude product. Purification by column chromatography on silica gel (5% 
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MeOH in CUCl?) afforded 0.145 g of 7-j3-(4-Methy l-pyridin-S-vl^-oxo-imidaxoildHi-

l-ylJ^^xo-S/Wihydro^H^uiiKJlme-l-carboxylic acid tert-butyi ester (67.48% yield). 

Hi NMR (DMSaD6> 300 Mil/). 8 8.1 -8.02 (br s, If!}. 7.15-7.0 (m, 2H).6.99-

6.92 (m, IH), 2.95 (t, 2H), 2.65 (t, 2BK 2.1-2.0 (m, 211). 1.8-1.7 (m, IM), 1.45-1.40 (m, 

5! I), 1.25 (s, 1 111) 

Dioxane hydrochloride (3 mL) was added to 7~{3-('4-methyl-pyridm-3-yl)-2-oxo-

imidazoh7iin-l-yl]~2-oxo-3,4-dibydro-2H~quinoime-l-earhoxyIie acid tert-butyi ester 

(0.345 g, 0,00034 mol) at 0°C. The resulting reaction mixture was stiired at room 

temperature for 2 hours. The reaction was monitored by TLC (40% ethylaeetate in 

hexane). Purification by preparative HPLC, followed by column chromatography on 

silica gel (5% MeOH in CHC1.0 afforded 48 mg of the product (35.47% yield). 

'H NMR (DMSO-Dfc 300 MHz): & 10.09 <s, IH), 8.52IH). 8.35 (d, IH), 7.35 

fd. 1B), 7.3-7.22 (m, IH). 7.19-7.0 (m, 2H), 4.0-3.84 <m, 411), 2.82 (t, 211), 2.45-2.40 (m. 

2H). 2.27 (s, 3H) 

LCMS purity; 99.47%, HJ& 322.8 (M H ) 

Using the same reaction conditions as in Example 14, L(4-methyl-pyridin-3-yl)-

imidazoiidin-2-one (1-14b: 150 mg, 0,8474 mmol) was reacted with N-(3-bromo-phenyl)-

acetamide (217.6 mg, 1.0169 mmol), 1,4-dioxane (20 mL), copper iodide (16 mg, 

0.08474 mmol), /r(mv- L2-diamino cyciohexane (449.7 mg, 0.2542 mmol) and potassium 

phosphate (29.4 mg, 2J 185 mmol) to afford the crude product. Purification hv column 

chromatography on silica gel (5% MeOH in CHCk ), followed by preparative HPLC 
afforded 60 mg off the product (23% yield). 

Example 66 

Preparation ofN~{3~f3~{4~Mefh\>t~p\ridifi~3~vl)~2-0X0-imidazolidin~}~yl'i~phen 
ace f amide (66 A j: 

XH3 

(66A) 
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JH NMR (DMSO-D*, 300 Mil/.): 6 9.95 (s, IH), 8.52 (s, IH), 83? (d, 1H), 7.85 

(s, 11:1). 7.4-7,2 (m, 41!), 4,02-3.82 (m, 4H). 2.28 (s, 3H), 2.02 (s, 3H) 

LCMS purity: 99.02%, m/z - 310.9 (M+1) 

HPLC: 99.6% 

Example 67 
Preparation of I-{4~Meihvl-(wridin~3~yl)-3~{3-me(hvl~thU)phen~2~yl}-imidazoHdw-2-am 
(67A): 

10 (67A) 

Using the same reaction conditions as in Example 14, I~(4-mcthyl-pyridin-3-y I)-

smidazoHdin-2-one (I-14b: 150 mg, 0.84 mmol) was reacted with 2-bromo-3-methyl-

thiophene (.150 mg, 0.84 mmol), 1, 4-dioxane (10 mL), copper iodide (16 mg, 0.084 

mmoi), (ram-1,2-diamino cyciohexane (28,8 mg, 0.25 mmol) and potassium phosphate 

15 (445 mg, 2.1 mmol) to afford the crude product. Purification by column chromatography 

on silica ge! (2% MeOH in DCM) afforded 1.30 mg of the product (56.7% yield). 
!H NMR (DMSO-Dh, 300 MHz); 6 8.52 (s, IH), 8.39 (d, 1II). 7.39-7.25 (dd, 2H), 

6.85 (d. 11 1.), 4.0-3.82 (m, 4H), 2.29 (s, 3H), 2.12 (s, 31-1) 

LCMS purity; 98.05%, m/z-274.0 (M M) 

20 HPLC: 98.08% 

Example 68 

Preparation of l~{4-Methyl-pvrkUri'3-yl)-3-(2-methyl-quin(iHn-6-vl)-imidaz<iUd'm-2-one 
(68 A): 

84 
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(68 A) 

Using the same reaction conditions' as in Example 14, l-(4-methyI-pyridin~3-yi)~ 

knidazofidin-2-one (]-14b: 0.150 g, 0,84? mmol) was reacted with 6-bromo-2-metbyl-

quinoime (0,225 g, 1.016 mmol), 1, 4-dioxane (20 ml.,), copper iodide (0.016 g, 0,084 

5 mmol), trans-1,2-diamino cyciohexane (0.029 g, 0.254 mmoi) and potassium phosphate 

(0,449 g, 2.1 ntrtjoi) to afford the crude product, Purification by column chromatography 

on silica gel (5% MeOH in CHClj) afforded 115 rag of the product (43% yield). 

H NMR (CPCL, 300Mk): 8 8.55 (s, 1H), 8.45 (d. IH), 8.12 (dd, S H)» 8.05-8.0 

im, 211), 7.85 (d. 1 H\ 7.3-7.2 (m, 21:1), 4.24-4.15 (ra, 211), 4.05-3.95 (m. 2H), 2.75 (s, 

10 311), 2.39 (s, 311) 

LCMS purity: 99,63%, mfz 318.9 (M M) 

1IP1.C: 98.15% 

Example 69 
15 Preparation of 1 -(4-MethyJ~pyrit3in~S-yI'}-3~phen\d~imidazalidm-2-<me (69A): 

O A -O 
CH3 ' 1 

(69A) 

Using the same reaction conditions as in Example 14, t-(4-methyl-pyridin-3-y!)-

imidazolidin-2-one (1-14b: 100 mg, 0.5643 mmol) was reacted with bromo-benzene (89 

20 mg, 0,5643 mmol), 1, 4-dioxane (20 mL), copper iodide (10 mg), trans-1,2-diamino 

cyciohexane (20 mg) and potassium phosphate (359 mg, 1.693 mmol) to afford ihe crude 

product. Purification by column chromatography on silica gel (1.2-1.4% MeOH in 

CHCL) afforded 132 mg of the product (92.30% yield). 

41 NMR (i)MSO-! >.. 300 MH/V 5 8.6-8.3 (m, 2H), 7.65-7,6 (m, 211), 7,42-7.3 

25 (m, 3H), 7.05 (t, 1 LI), 4.1-3.85 (m, 4H), 2.28 (s, 3H) 

LCMS purity: 95.32%, m/z ::: 254,1 (M+1) 

HPLC: 95.86% 

Example 70 
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Preparation of l-(4-Methv!~pyridm-3-yl)-3-(3~trifhtor0methyj-phenylhiMidazQlk$n-2-

•mtSSM 

Using the same reaction conditions as in Example 14, 1-(4-methyl-pyridin-3-yl)-

imidazohdm-2-one (I-14b: 150 mg, 0.847 mmol) was reacted with Lbromo-3-

trilluoromethyLbenzene (0,14 mL, 1.016 mmol). i, 4-dioxane (i0 mL), copper iodide 

(16,13mg„ 0.0847 mmol), tram-1,2-diamino cyciohexane (0.03 mL. 0.254 mmol) and 

potassium phosphate (539 mg, 2.54 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (1.2% MeOH in CHC1.0 afforded 190 mg of the 

product (70,11% yield). 

Hi NMR (DMSO-06, 300 MHz): 5 8.55 (s, IH), 8.4 (d. IH), 8.18-8.12 (br s. IH), 

7.8-7.77(d, 111), 7,6 (t, 111), 7,42-7.32 (m. 2H)? 4.15-4.05 (m, 2H), 4.0-3.9 (m, 2H)y 2.29 

(s, 3H) 

LCMS purity: 95.74%, m/z - 322.1 (M+l) 

HPLC: 97,15% 

Preparation of /~(1 ~lmpropvi-lH-pvrago!~4~.vl)-3-{'4-methvl-Dvridm-3-vi}-imidazolidm-

Using the same reaction conditions as in Example 14. l-(4-methyl-pyridin-3~yl)-

Imidazolklm-2-one (LI 4b: 150 mg, 0.84650 mmol) was reacted with 4-iodo-l-isopropyl-

H Lpyrazole (199.8 mg, 0.84650 mmol), 1, 4-dioxane (50 mL), copper iodide (16 mg, 

0.084650 mmol), ,2-diamino cyciohexane (29 mg, 0.2539 mmol) and potassium 

(70 A) 

Example 71 

(71 A) 
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phosphate (538 mg, 2,539 nunol) to afford the crude product Purification by column 

chromatography on silica gel (2% MeOH in DCM) afforded 175 mg of the product 

(72,6% yield), 

'H NMR (DMSO-Dfc, 300 MHz): 6 8.55-8.25 (m, 211), 7.82 (s, IH), 7.54 (s, IH), 

7.36-7.3 (m, HI), 4.45 (quin, IH), 4.0-3.8 (m. 41 It. 2.25 (s. 3H), 1.4 (d, 6H) 
LCMS purity; 99.86%, m/z = 286.! (MM) 

HPLC: 96.85% 

10 Preparation of l-(2-Meihoxv~pm> 

G2M: 

20 

Example 72 

•3-f 4-metfn'i-tn i4tn~3ivI)~imidas0li$n-2-om 

25 

\0.CH3 

(72 A) 

Sodium methoxide (225 mg, 4.165 mmoi) was added dropwise to a stirred 

solution of l-(2-chloro-pyridin-4-yl)-3-(4-methy}-pyridin-3-yl)~imidazolidin-2-one (58A: 

100 mg, 0.374 mmol) in 1, 4-dioxane (20 ml,) over a period of 10 .minutes. The resulting 

mixture was heated to 110°C and maintained at the same temperature for 4 days, The 

reaction was monitored by TLC (10% MeOH in CHCU). Fhe solvent was distilled from 

the reaction mixture and the concentrate was partitioned between water and ethylaeetate. 

The organic layer was dried over Na^SO* to afford the crude product. Purification by 

column preparative HPLC afforded 30 mg of the product (30.61% yield). 
! H NMR (C DC I;, 300 MHz): .5 8.5 (s, 1H). 8.45 (d, 111>, 8.08 (d, 111), 7.44 (dd. 

1H), 7.25-7.2 (d, IH), 6.75 (d, 1H), 4,09-3.9 (m. 7H). 2.35 (s. 3f I) 

LCMS purity: 96.29%, m/z ::: 285.1 (M+1) 

HPLC: 98.13% 

Examp le 73 
Preparation of I-Imidazoj f2-ajpyridin~7~\4'3~(4~melh\I-pyridirh3-vi}-imidazolidin~2~ 
one (73A). 

87 
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N 

(73 A) 

Using the same reaction conditions as in Example 14, 1-(4-methyl-pyridin~3-yI)-

imidazoHdm-2-one (1-14b: 150 mg, 0.8474 mmoi) was reacted with 7-bromo-

imidazo| 1,2-ajpvridine (166.94 mg, 0,8474 mmol), 3, 4-dioxane (5 ml.), copper iodide 

(16.1 mg, 0.08474 mmol), trans-1,2-diamino cyciohexane (29.1 mg, 0.2542 mmoi) and 

potassium phosphate (539.63 mg, 2.542 mmol) to afford the crude product. Purification 

by column chromatography on silica gel (3% MeOH in CHCIj) afforded 69 mg of the 

product (29.15% yield). 

'11 NMR (DMSO-Dfe 300 MHz): 5 8.8-8.7 (br s, IH), 8.6-8.5 (br s, IH), 8.45-

8.35 (br s, IH). 8.1-7.9 (br s, ! H), 7.85-7.7 Cm. 1H), 7.65-7.5 (br s, 2H), 7.4-7.3 (d. 1H), 

4.1-3.9 (m» 4H), 2.3 (s, 3H) 

LCMS purity: 98.45%, m/z - 294.1 (M+l) 

HPLC: 98.56% 

Preparation of /•44~Fluoro-3-methoxv-phenvl}-3-f4-methy/~pyfidin-3-vlHmkkizoh'diti~2-
one (74A): 

Using the same reaction conditions as in Example 14, 1 -(4-methy 1-pyridin-3-yl)-

imidazoiidin-2-one (1-14b: 150 mg, 0.8474 mmol) was reacted with 4-hromo- 1 -fluoro-2-

methoxy-benzene (191 mg, 0.9315 mmoi), 1,4-dioxane (20 mL), copper iodide (16 mg, 

0.08474 mmol), tram-1,2-diamino cyciohexane (29.4 mg, 0.254 mmol) and potassium 

phosphate (449.7 mg, 2.118 mmol) to afford the crude product. Purification by column 

Example 74 

(74 A) 
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chromatography on silica gel (5% MeOH in CHCL) afforded 170 mg of the product 
(66.7% yield). 

5H NMR (CDC!,, 300 MHz): 8 8.52 (s, IH), 8.42 (d, IH), 7.8 (dd, IH), 7.22 (d, 

I H), 7.1-7.0 (m, H i), 6.7-6.6 (m, 1H), 4.1-3.85 (m, 7H), 2.35 (s, 3H) 

LCMS purity: 98.3%, m/z = 301.8 (M+l) 

11 PLC: 96.74% 

Preparation 0fjN-(5~(3-(4-Methvl-pvridin-3~yl)-2-axa-midaz0lidw-!-yi'f-pvridM-2'vl}-

Using the same reaction conditions as in Example- 14, 1 -(4-meihv 1-pyriciin-3-y 1 )-

imidazolidin-2-one (I- i 4b: 150 mg, 0.8465 mmoi) was reacted with N-(5-bromo-pyridm-

2-vJ )-aeetamide (217.4 mg, 1.016 mmol), 1, 4-dioxane (20 mL), copper iodide (16 mg, 

0.08474 mmoi), trans-1,2-diammo cyciohexane (29.4 mg, 0,254 mmol) and potassium 

phosphate (449.7 mg, 2.118 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHC1.0 afforded 105 mg of the product 

(40% yield). 
fH NMR (CDCI300 MHz): 5 8.6-8.4 (m, 3H), 8.22 (d, 1H), 8.1 -8.0 (br s, 1H). 

8.0-7.9 (rn. Ill), 7,25-7.2 (m. IH), 4.15-3.95 Cm, 4H), 2.35 (s, 311), 2.2 (s, 3H) 

LCMS purity: 97.86%, m/z = 311.9 (M+1) 

HPLC: 90.08% 

Example 76 
Preparation of !•( 2-Amino~pvriditv4~yih3~i 4-methylp\ridm-5-vl'}-imidazoUdin~2~one 

(76A 

Example 75 

!3 

(75 A) 

89 



WO 2010/149755 PCT/EP2010/059029 

NHo 
J 

C. A J^ J Ki hi u N' 
\ k 1 CH > 

6N HC1 (4 mL) was added to a solution of N~{3-[3-(4-methyl-pyridin-3-yl)-2-

oxo-imidazoikiin-l -ylj-phenyi j-acetamide (75A: 100 mg. 0.3212 mmol) in ethanol (4 

5 mL). The resulting reaction mixture was heated to 65°C and maintained at 65°C for 3 

hours. The reaction was monitored by TLC (5% MeOH in CLIO.?}- The reaction mixture 

was concentrated, followed by ihe addition of ice, NaHCOj and extracted with DCM. 

The organic layer was dried over Na^SO.j and concentrated. The concentrate was 

dissolved in DCM, followed by the addition of hexane to afford the precipitate which was 

10 collected and dried under reduced pressure to afford 55 nig of the product (63.5%yield). 

®Li NMR fDMSO-Dft, 300 MHz): 6 8.52(s, IH), 8.39 (d, IH). 7.78 (d, 1H), 7,35 

(d, IH), 6.88-6.8 im, IH), 6.63 (s, IH), 5,8 (s, 2U), 4.0-3.8 im, 411). 2.25 (s, 311} 

LCMS purity: 99.73%, m/z®' 270.0 (M+l) 

HPLC: 95.60% 

15 
Example 77 

radon ojd~(4~Meihyl-pymdm~$-yl)-3^umoxalin-6-vl~imdawUdm~2-0M (77A): 

(77A) 

20 Using the same reaction conditions as in Example 14. W4«melhy1~pyridin-3-yj)-

imida?.olidin-2-one < 1- Lib: 150 mg, 0.84650 mmol) was reacted with 6-bromo-

quinoxaUne (176.9 mg, 0.84650 mmol), I, 4-dioxane (20 ml.,), copper iodide (16 mg, 

0.084650 mmol). iram~\ ,2-diamino cyciohexane (29 rag, 0.2539 mmol) and potassium 

phosphate (538 mg, 2.539 mmol) to afford the crude product. Purification by column 

90 
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chromatography on silica gel (2% MeOH in DCM.) afforded 175 mg of the product 

(67.8% yield). 
]H NMR (DMSO-D& 300 MHz): 5 8.9 (d, IH), 8.8 (d, IH), 8.55 (dd, 2H), 8.48-

8.39 (brS, 1H), 8.1 (d, HI), 7.95 (d, IH), 7.42-7.36 (m, IH), 4,3-4.2 (m, 2H), 4.05-3.95 

(m. 2H), 2.3 (s, 3H) 

LCMS purity: 91 .95%, m/z~ 306.1 (Mi l) 

HPLC: 96.82% 

Using the same reaction conditions as iii Example 14, l-(4-methyl-pyridin~3~yl)-

imidazoiidin-2-one 0-14b: 150 mg, 0.8474 mmoi) was reacted with 4-bromo-2-

d i 11 uoro me thy i -t h tophenc (179.6 mg, 0.8474 mmol). i, 4-dioxane (5 mL), copper iodide 

(16,14 mg, 0.08474 mmol), lram-1,2-diammo cyciohexane (29.1 mg, 0.2542. mmoi) and 

potassium phosphate (539,59 mg, 2.542 mmol) io afford the crude product. Purification 

by column chromatography on silica gel (2% MeOH in CMC 1.0 afforded 22 mg of the 

product (8.5% yield). 
fH NMR (CDC13, 300 MHz): S 8.9 (s, IH), 8.55 (d, 1.H). 7.9-7.6(m, 211), 7.06 (s, 

111), 6.5-7.0 (m, IH),, 4.1 (s, 4H), 2.68- (s, 3H) 

LCMS purity: 95.24%, m/z * 309.8 (M+l) 

HPLC: 96.51% 

Preparation ofl-Naph(hakri-2-v!-3-('5~trifluorome(hyl~pyridin~3-yl)~fmktazolidw~2~one 

Example 78 

imidtxzo!idifj-2-one (78Aj: 

CH3 

(78 A) 

Example 79 

am-

91 
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(79 A) 

Step I: Preparation of Intermediate l-(2~Chlor0~elk\>li-3-naphihaten-2~vl-itrea (I-?9a): 

^ ^ -Cf 

(I-79a) 

i»ChIoro~24socyanato~ethane (0.81 mL, 9.42 mmol) was added dropwise to a 

stirred solution of naphthalen-2-ylamine (900 nig, 6.28 mmol) in toluene (50 ml.) over a 

period of 30 minutes at 0°C . The reaction temperature was maintained at room 

temperature for 5 hours. The reaction was monitored by TLC (5% MeOH in chloroform). 

The reaction mixture was filtered, washed with toluene and dried under reduced pressure 

to afford 1.3 g (83% yield) of l-(2-ehloro~ethyi)-3-naphthalen-2-yl-urea. 

'11 NMR (DMSOD*, 300MHz): 8 8.85 (s, 111), 8.05 (d, IM), 7.75 (m, 311), 7.4 

(m, 3H), 6.5 (i, 1 H), 3.7 (t. 211), 3.5 (q, 211} 

LCMS purity: 91.47%, m/z- 249. !{M+!) 

Step 2: Preparation of Intermediate l-Naphihalen-2~yl4midaz0lidin-2-0m (I- ?i 
O 

A 
^ ,N NH 
^ L_J 

(I-79b) 

l-(2-Chloro-etbyl)~3~naphthalen-2-yl-urea (l-79a: 750 mg, 3.01 mmol) in dry 

DMF (10 ml,) was added to a stirred solution of sodium hydride (ISO mg, 3.1 mmol) in 

THF (10 mL) at 0 °€ . The reaction temperature was maintained at room temperature for 

30 minutes. The reaction was monitored by TLC (5% MeOH in chloroform, double run). 

The reaction mixture was quenched with MeOH at 0°C, concentrated under reduced 



WO 2010/149755 PCT/EP2010/059029 

pressure and partitioned between ice water and chloroform. The organic layer was dried 

overNa^SO.j, and concentrated under reduced pressure to afford 600 mg (94% yield) of 

1 - nap ht ha i en-2 -y l - i mi da/o I i din -2 -o ne. 

'H NMR (DMSO-Dfi, 300MHz): 5 8,15 (dd, IH), 7.85 (m, 3H), 7.7 <d, IH), 7.5-

7.3 (m, 2H), 7.05 (br s. IH), 3.95 (t, 2H), 3.45 (t, 2H) 

LCMS purity: 100%, m/z- 213.1 (M+1) 

Step 3: Preparation of I-N<iphthalen~2-vl-3-{5-tri1hti>romethyt-pvridin~3~ylh 
imrdasolidm-2-one (79A) 

Copper iodide (12.6 mg, 0,066 mmol), /ram-1,2-diamino cyciohexane (22.79 mg, 

0.199 mmol) and potassium carbonate (183.5 mg, 1.32 mmol) were added to 1,4-dioxane 

(5 mL) and 3-bromo-5-trilluoromethyl-pyridine (150 mg, 0.66 mmol) previously 

degassed with argon (10 minutes). T he reaction was purged with argon for a further 10 

minutes, followed by the addition of l-naphtha!en-2-yl-imidazolidiu-2-one (l-79b: 140 

mg, 0.66 mmol) and the resulting mixture was heated to reflux at 110 °C for 15 hours. 

The reaction was monitored by TLC (50% ethyl acetate in hexane). The reaction mixture 

was filtered through celite and the bed was washed with chloroform. The organic layer 

was dried over NajSCXf and concentrated. Purification by column chromatography (using 

silica ge! of mesh size of 60-120, 30% EtOAc in hexane as eluant) afforded 120mg (52% 

yield) of l-naphthalen-2-yl-3-(5-trifIuoromethyl-pyridin~3~}T)-imidazolid!n-2-one, 
1H NMR (DMSO-Dj,, 300 MHz); § 9.2 (d, 1H), 8.6 (d. 211),8.1 (dd, 1H). 8~7.86(m» 

411). 7.56-7.4(m. 2H), 4.1 (s, 4H) 

LCMS purity: 94.5%, m/z- 357.9 (M+l) 

HPLC: 97.34% 

Preparation of l*-(5'Chloro-pyridw~3~yl)-3-mpMmlen-2-yl~imidazolkiin-2-om (80A): 
Example SO 

CI 

(80 A) 

93 
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Using the same reaction conditions as in Example 79, 1 -naphthalen-2-yl-

imidazolidin-2-one (J-79b: 110 mg, 0.5196 mmol) was reacted with 34>romo~5~chkm> 

pyridine (100 mg, 0.5196 mmol ), 1,4-dioxane (5 mL), copper iodide (9.89 mg, 0.05196 

mmol), tram~1,2-diammo cyciohexane (17.84 mg, 0,1558 mmol) and potassium 

carbonate (143.5 mg, 1.039 mmol) to afford the crude product Purification by column 

chromatography on silica gel (30% EtOAc in hexane) afforded 35 mg of the product 

(21.45% yield). 
!H NMR(DMSO-Df,, 300 MHz): 8 8.83 (d, IH). 8.35-8.25 (m, 2H), 8.15-8.05 (m, 

IH), 7.95-7.85 (m, 411K 7.55-7.4 (m, 211), 4.25-4.1 (m, 2H), 4.05-4.0 (m, 2H) 

LCMS purity: 97.21%, m/z - 323.9 (M+l) 

HPLC: 96.37% 

Preparation of I-(5-Flmro-pvrkiin~3-vl)~3-naphthahn-2-yl-imidazolidin'2-one (81 A): 

Using the same reaction conditions as in Example 79. l-naphthalen~2»yl-

tmidazoiidin-2~one (1-79b; 120 mg, 0,5681 mmol) was reacted with 3-bromo-5-fluoro-

pyridine (100 mg, 0.5681 mmol), 1, 4-dioxane (5 mL), copper iodide (10.82 mg, 0.05681 

mmol), trans-1,2-diamino cyciohexane (19.51 mg, 0.1704 mmol) and potassium 

carbonate (157,07 mg, 1.1362 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (30% EtOAc in hexane ) afforded 100 mg of the product 

(57.15% yield). 

*H NMR (DMSO-D(V, 300 MHz): 5 8.76 it !H), 8.3 (d, IH), 8.2-8.15 (m, 2H), 

8.0-7.8 (m. 411), 7.55-7.4 (m. 211), 4.25-4.1 (m, 211), 4.05-4.0 (m, 2H) 

LCMS purity: 97.34%, m/z - 308.2 (M+l) 

Example SI 

F 

(81 A) 

HPLC: 97.51% 

Example 82 

94 
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Preparation of }~{5~Methoxv~pwidni~3~vPi~3~naphthalen~2~vi~hnidazolidw-2-one f82A)'. 

(82 A) 

Using the same reaction conditions as in Example 79, l-naphthaien-2-yl-

imidazolidin-2-one (l-79b: 112,7 mg, 0.5319 mmol) was reacted with 3-bromo-5-

methoxy-pyridine (100 nig, 0.5319 mmol). 1,4-dioxane (5 mL), copper iodide <10.13 

mg, 0,05319 mmol), tram-1,2-diamino cyciohexane (18.27 mg, 0,1595 mmol) and 

potassium carbonate (147.07 mg, 1.0638 mmol) to afford the crude product. Purification 

by column chromatography on silica gel (30% EtOAc in hexane) afforded 48 nig of the 

product (30.3% yield). 

''H NMR (D.MSO-Df,. 300 MHz); 5 8.5-8.45 (br s, IH), 8.2-8.1 (ra, IH), 8.1-8.0 

(d, IH). 8.0-7.8 (m, 511). 7.55-7.4 (m, 2H>, 4.2-4.0 (m, 4H), 3.9 (s, 311) 

LCMS purity: 95.38%. m/z - 320.2 (M M) 

14Pi t : 97.64% 

Example S3 
Preparation of5~(3-Naphthahn-2-yt-2-oxo-imidazolidm-l'~yl)~mc0lmic acid methyl ester 
(83A): 

O. ,0,. 

c ^ o rJ\ X X ^ 
CH-

1 j 
(83A) 

Using the same reaction conditions as in Example 79, l-naphthalen-2-yl-

iniidazoiidin-2-one (L79b: 100 mg, 0.4711 mmol) was reacted with 5-bromo-nieotinie 

acid methyl ester (112 mg, 0.5182 mmol), 1,4-dioxane (10 mL), copper iodide (J 1 mg), 

/ra«s-1,2-diamino cyciohexane (22 mg) and potassium phosphate (200 mg, 0,9422 
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mmol) to afford ihe crude product. Purification by column chromatography on silica gel 

(80% EtOAc in hexane) afforded 44 mg of the product (26.99% yield), 
lH NMR (C.'DCfi, 300 MHz): $ ?,I (d, IH), 8.99-8.92 (m, llf), 8-58 (t, IH), 8.05 

(dd. 113), 7.9-7.7 (m, 4H), 7,5-7.4 (m, 2H), 4.22-4.14 (m, 2H), 4,12-4.04 (m, 213), 3,98 (s, 

LCMS purity: 93.43%. m/z348.0 (M+l) 

II PLCs 92.04% 

Example 84 
Preparation of l-Benzothiazo!-6-yl~3~(4~chloro-pyridm-3-yl}~imidazolidin-2-otie (84A}: 

i -ChIoro-2-isocyaimto-ethane (2.1 g, 19.99 mmol) was added drop wise to a 

stirred solution of benzothiazol-6-ylamine (2 g, 13.33 mmol) in toluene (80 ml.,) over a 

period of 15 minutes at IPC. The reaction mixture was stirred at room temperature for 18 

hours. The reaction was monitored by TLC (50% ethyl acetate in hexane). The reaction 

mixture was filtered, washed with toluene and dried under reduced pressure to afford 

2.73 g (80.2% yield) of 1 -betizothiazo]-6-yl-3-(2-chloro-ethyl)~urea. 
!H NMR (DMSO~I><„ 300 MHz): 8 9.19 (s, IH), 8.96 (s, IH). 8.26 (d, I M), 7.94 

(d, 1H), 7.4 (dd. IH), 6.55 (i, 1H), 3.72-3.64 (t, 2H). 3,5-3.42 (m. 214) 

LCMS purity: 85,64%, m/z ::: 256.0 (M-H) 

2: Prestation jtfl~bmzathm®l-6-\44mdazdi$nr2-*mi 
l-l3enzo(hiazol-6-y[-3-(2~chloro-ethyl)~urea (JJ4a: 2.7 g, 10.58 mmol) in dry 

DMI (80 mL) was added dropwise to a stirred mixture of sodium hydride ( 0.76 g, 31.74 

mmol) iri THF (400 ml.) over a period of 20 minutes at 0°C under nitrogen atmosphere. 

The reaction mixture was stiired at room temperature for 2 hours. The reaction was 

monitored by TLC (400% ethyl acetate). The reaction mixture was quenched with MeOJH 
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(6 mL). concentrated under reduced pressure, followed by the addition of tee. The 

precipitate was collected and dried under reduced pressure to afford 23 g (85.18% yield) 

of 1 -benzothiazol-6-yl-imidazo!idu>~2-©ne as the required product. 

*11 NMR (DMSO-I.),.. 300 MHz): 6 9.24-9.2 (m, li t), 8.24-8.19 0 m 1H), 8.04-

7.84 Cm, 2H), 7.1 (s, i l l), 3.95 ft, 211). 3,45 (t, 211) 

CMS purity: 92.37%, m/z - 220.0 (M+l) 

Final Step: Preparation of }-BenzoihMzol~6-yt-3-{4-chioro-pyf'kUn-3-vl)-imidazolrdm-2-
oiie (84A): 

Using the same reaction conditions as in Example 14, Ebenzothiazol-6-yI-

imidazoiidin-2-one (I-84b: 0.150 g, 0,684 mmol) was reacted with 3-bromo-4-ehloro-

pyridine (0.! 57 g. 0.820 mmol), 1, 4-dioxane (20 mL), copper iodide (0.012 g, 0.0684 

mmol), (ram-1,2-diatnino cyciohexane (0.022g, 0.20mmo!) and potassium phosphate 

(0.362g, ! .71 mmol) to afford the crude product. Purification by column chromatography 

on silica gel (2% MeOH in CBCh) afforded 85 mg of the product (37.7% yield). 

If NMR (DMSO-I'),,, 300 Mil/): 5 9.23 (s. 111), 8.79 (s, IH), 8.56 id. 114), 8.30 

(d, IH), 8.13 (d. IH), 7.99 {d, 1H), 7.75 (d, IH), 4.2-4.1 (m, 2(1). 4,02^.94 Cm, 2H) 

LCMS purity: 95.81%. ntfe- 331,0 (M+l) 
HPLC: 95.36% 

Example 83 
Preparation of l-(4~Methvl-pyridm~3~yl)-3-(2-pyrralidin-. 

It&m (85A): 

( 

Y 
o r^N 

i! X. A N 
J I I CH 

(8 5.A) 

1-(2~C4iloro-pyridin-4-yl)-3-(4~methyl-pyridirH3-yi)-iniidazolidin-2-one (58A: 

100 mg, 0.3463 mmol) and pyrrolidine (0.145 ml,, 1.7317 mmol) were added to toluene 

previously degassed for 10 minutes. The resulting mixture was stirred far 5 minutes. This 
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was followed by the addition of Pd(OAc)> (4mg, 0,01732 mmol), diphenyl-phosphino-

propane (14.3 mg, 0.03463 mmol) and potassium tertiary butoxide (66 mg, 0.6926 mmol) 

and stirring was continued for a further 10 minutes. The reaction mixture was heated to 

reflux for 16 hours. The reaction was monitored by TLC (10% MeOH in CI ICS?,). The 

5 reaction mixture was cooled to room temperature, filtered and the filtrate was 

concentrated. Purification by column chromatography on silica gel (8% MeOH in 

chloroform) afforded 45 mg of the product (40% yield ). 
!I1 NMR (CDC!?, 300 MHz): 5 8.5 (s, IH), 8.4 (d, III), 8.1 (d, IB), 7.25-7.2 (m, 

Hi). 6.98-6,94 (br s, 1H),6.6(dd, 1H), 4,1-3.9 (m, 411), 3,5 ft, 4H), 2.35 (s. 3H}„ 2.05-

10 3.95 (in, 4H) 

LCMS purity: 99.8%, m/z » 324.2 (M+l) 

HPLC: 84,5% 

Example 86 

15 Preparation ofl-(3~Chloro~2-fluoro~pher{yl}-3-(4-methyl~pvridin-3-yPhimidazolidm-2.-
one (86Aj : 

CI 

f 
CH3 

(86 A) 

Using the same reaction conditions as described in Example 14. L(4-methyI-pyridin-3-

20 y!)4midazolidm~2~one fit-Mb: 0.15 g, 0.847 mmol) was reacted with l-bromo-3-ehloro-

2-fIuoro-benzene (0.211 g, 1.016 mmol), 1, 4-dioxane (20 mL), copper iodide (0.015 gf 

0.084 mmol), trans-1,2-diamine cyciohexane (0.028 g, 0.254 mmoi) and potassium 

phosphate (0.445g, 2,1 mmol) to afford 8 mg of the product (0,03% yield). 
iH NMR (DMSO-D6, 300 MHz): 8 8.68 (s, I'll), 8.49 (d, 11!), 7.6-7,45 (m, 3H), 

25 7.3-7.22 (m, 1HI 4.09-3.95 (m, 4H), 2,36 (s, 3D) 

LCMS purity: 96.83%, mfk :: 306.0 (M+l): 
HPLC: 98,93% 
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Example 87 
Preparation of J-f4t~fh4or0-bipliem>l~4~yl)-3~(4~niethy!~pyridm~3-ylMmidazGiidit}-2-om 

mil; 

(87A) 

Using the same reaction conditions as in Example 14, 1 ~<4-methy i -pyridin-3-y I)-

itnidazoitdin-2-one (1-14b: 100 mg, 0.5649 mmol) was reacted with 4'-fluoro-4-iodo-

biphenyl (198 mg, 0.675 mmoi), 1, 4-dioxane (15 mL), copper iodide (0.0096 g, 0.0504 

mmol), tram-l,2-diamino cyciohexane (0.0032 g, 0.0280 mmol) and potassium 

phosphate (0.359 g, 1.691 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in CHCh), followed by preparative HPLC 

afforded 12 mg of the product (12.35% yield). 

Hi NMR (CDC-b* 300 MHz): 5 8.55 (s, 1H), 8.42 (d, 1H), 7.7-7.64 (m, 211), 7.6-

7.5 (m, mi 7.24-7.2 (n% 2H), 7.15-7.05 (m» 2H), 4.15-4.05 (m, 2H), 4.0-3.9 (m, 2Hf 
2.38 (s, 311} 

LCMS purity: 98.86%, m/k-- 348.1 (M+l) 

1IPLC: 96.84% 

Example 88 
Preparation gj i-(3-( 'hloro-phenyTl~3~(4~methyl~pyrklm-3-yl)-imhii:(zoHdm-2-om (SKA): 

Ci 

(88 A) 

Using the same reaction conditions as in Example 14, 1 -.(4-methyl-pyridin-3~y!)-

ijmidazolidin-2-one (1-14b: 200 mg, LI 29 .mmol) was reacted with Lhromo-3-ehloro-

benzene (0.28 i g, 1.47 i mmol), 1, 4-dioxane (20 ml,), copper iodide (0.021 g, 0.110 
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mmol), trans-1,2-diamino cyciohexane (0.038 g, 0.333 mmol) and potassium phosphate 

(0.718 g, 3.386 mmol) to afford 192 mg of the product (59.25% yield), 

'if NMR (CDClj, 300 MHz): 5 8.52 (s, IH), 8.42 (d, HI), 7.7-7.6 (m, IH). 7,55-

7.41 (ra, IH), 7.32-7.i9 (m, 2H), 7,1-7.0 (m, IH), 4,1-3.9 (m,411), 2.38 (s, 311} 

LCMS purity; 99,41%, m/z ::: 288.1 (M-H) 

JIFIX: 91.65% 

20 

10 one f89A); 

QHJC 

N N :^ 
I J 

(89A) 

Using the same reaction conditions as in Example 14, l-(4-meihyl-pyridin~3~y.l)-

imidazo!idin-2-one (1-14b: 150 mg, 0,8474 mmoi) was reacted with I~bromo-4-chforo-2~ 

methyl-benzene (174 mg, 0.8474 mmol), 1, 4-dioxane (5 mL), copper iodide (16.19 mg, 

0.08474 mmoi), trans-1,2-diamino cyciohexane (29.1 mg, 0,2542 mmol) and potassium 

phosphate (539.63 g, 2.542 mmol) to afford 200 mg of the product (78,43% yield), 
5H NMR (DMS04\, 300 MHz); 5 8.52 (s. Hi), 8.36 (d, IH), 7,42-7.3 (m, 4 

3.99-3.85 (m. 4H», 2.29 (d, 6H) 

LCMS purity; 99.27%, m/z ~ 301.8 (M+l) 

i I PLC: 96,77% 

Example 90 
Preparation of'l-{4-Fh(oro-3-trifliiorofft€fhy!-phenyl}-3-('4-methyi-pvru/hi-3-yl)-

25 imidazoiidm~2~om C90A): 

i 00 
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CF3 i 
i 

o 
1 /I A N' 

CH3 

(90 A.) 

Using the same reaction conditions as in Example 14, 1 -(4-melhyl-pyridm~3-yl)~ 

imidazolidin-2-one 11-141% 150 mg, 0.847 mmol) was reacted with 4-bromo-1 -fiuoro-2^ 

trilluorometbyi-berizene (247 mg, 1.016 mmol), 1L4-dioxane (15 ml ,), copper iodide (16 

mg, 0.0842 mmol), /mm-l,2»diamino cyciohexane (0,0289 g, 0.2456 mmol) and 

potassium phosphate (0,538 g, 2.537 mmol) to afford ihe crude product. Purification by 

column chromatography on silica gel (1% MeOH in CHC.U) afforded 173 mg of the 

product (60.27% yield). 
fH NMR. (C'DCU, 300 Mfk); 8 8.52 (s, IH), 844 (d, ill). 7.9-7.75 (m. 211), 7.3-

7.19 Im, 2H), 4.12-3.9 (m, 4H). 2.39 (s, 3H) 

LCMS purity. 92.1%. m/z - 340.1 (M+l) 

HPLC: 94.55% 

Example 91 
Preparation of l~(3-DiflwromeilTvl-4~1hiQrQ-pheml)~3~(4-tmthvl-pwidin-3-vl)~ 
imidmalidm-2-ime (VIA) and l~(3~Di{luorome(hvl~4~il-mro-phenvl)~3-(4-
3-vD- /. 3-dihydro-im?dazot~2-one (9IB): 

(91 A) 

Using the same reaction conditions as in Example 14, H4~methyi-pyridm-3-yl)~ 

imidazolidin-2-one (I- 14b: 150 mg, 0,847 mmol) was reacted with 4-bromo~2-

difluoromethyl-1 -fluoro-benzene (228 rag. 1.016 mmol), 1,4-dioxane (10 mL). copper 
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iodide (16.13 mg. 0.0847 nunol), tram-1 ,2-diamino cyciohexane (0,030 mL, 0.254 

mmoi) and potassium phosphate (539 mg, 2,54 mmol) to afford the crude product. 

Purification by column chromatography on silica gel (1% MeOH in CHCL,), followed by 

preparative HPLC afforded 23 nig of compound 91A (8.45% yield) and 8 nig of 

compound 938 (2.94% yield). 

!H NMR (DMSO-Dfj, 300MHz): 6 8,55 (s> IH), 8,4 (d IH), 8.0-7.9 im. i f !). 7.8-

7.69 (IT!. IH), 7.49-7.32 (m. 2H), 7.22 (s, IH), 4,14-3.89 (m. 4H), 2.28 (s. 3H) 

LCMS purity: 95.56%, m/z - 322.1 (M+i) 

HPLC: 99.42% 

(Compound (91B): 

Hi NMR (DMSO-LL, 300 MHz): & 8.59-8.45 (br s, 2H), 8,15-7.9 (m, 2H). 7.59-

7,36 (tn, 311L 7.3-7.22 (br s, IH). 7.15-7.02 (br s, IH), 2.3 <s,IH) 

LCMS purity: 98.54%, m/z ::: 320J (M+1) 

HPLC: 98.02% 

Example 92 
Preparation of l-(4~Meihylpyridin-3-ylh3-(5-methylthiophen-3-yl)~lH-mida2ol-2(3ll)-
om £92A) and l-(4-Methyl~pyridm~3-ylh3-(5'tnethvl-thiophert~3''iylhmidasoHdin-2-one 

.(.mi 

(92 A) (92B) 

Using the same reaction conditions as in Example 54. 1 -(4-methy l-pyridm-3-vl)-

imidazoiidrn-2~one tl - 14b: 0,150 g, 0.847 mmoi) was reacted with 4-brofno-2-rneihyl-

thiophene (0.179 g, 1.016 mmol), 1,4-dioxane (20 mL), copper iodide (0.01 S g. 0,084 

mmol), tram-4,2-diammo cyciohexane (0.028 g, 0.254 mmol) and potassium phosphate 

(0.445 g, 2.1 mmol) to afford the crude product. Purification by column chromatography 



WO 2010/149755 PCT/EP2010/059029 

on silica gel (3% MeOH in CHCljJ, followed by preparative HPLC afforded 10 mg of the 

Compound 92 A (4.3% yield) and 17 mg of Compound 92 B (7.3% yield) was obtained. 

Compound (02A); 

®H NMR (CI)(:];. 300 MHz): 8 8.5 <m. 2Hh 7.26 (s, IH), 7.1 (s, 111), 6,75 (d, 

IH), 6.44 (d} 111). 2.5 (s, 311), 2.35 (s, 311) 

LCMS purity: 98.71 %, m/z « 271.9 (M+ i) 

HPLC: 99.56% 

Compound (92B): 
fH NMR (GDCI*300 MHz): S 8.52 (s, LH). 8.4 (d, IH). 7,35-7.!9 (m, 211), 6.6 

fs, 1I I). 4.05-3.89 (m, 411), 2.5 (s, 3H), 2.35 {$, 3H) 

I.CMS purity: 99,44%, m/z * 273.8 (M+l) 

HPLC : 98.76% 

(93 A) 

Using the same reaction conditions as in Example 14, I-(4-melhyl-pyridm~3~yl)~ 

imidazolklin-2-one (I-I4b: 0.1 g, 0.00057 mol) was reacted with 5-bromo-2-methyi-

benzooxazole (0.119 g, 0,000597 mol), J, 4-dioxane (20 ml,), copper iodide (0.01 g, 

0.000057 mol). irans-\ ,2-diamino cyciohexane {0.019 g, 0.00017 mol) and potassium 

phosphate (0.242 g, 0.00114 mol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHClj), followed by preparative HPLC" 

afforded 29 mg of the product (16% yield), 
!H NMR. (CD;(,)!). 300 MHz): 5 8.52 (s, 111), 8.36 (d, 11 f), 7.84 (d, 1H), 7,66-

7.52 (m, 211). 7.4 (d. IH), 4.2-4.1 (m, 214), 4.05-3,95 Cm. 211), 2.65 (s5 311), 2.4 (s, 311) 

LCMS purity; 93,74%, m/z::: 309,1 (M+l) 

Example 93 

<»ie (93A): 

N 
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HPLC; 99.08% 

Exampie 94 
Preparation of 1 -lmidctsv[L2~aipwkHn~6~\4-3-(4-methyl~pyrklin-3-vlhimidazaHdin-2-

(94 A) 

Using the same reaction conditions as in Exampie 14. l-(4-methy!~pyridin-3-yi)-

imidazolidin-2-one (M4b: ISO mg, 0.847 mmol) was reacted with 6-bromo-imidaz«[ 1,2-

a]pyridine (249.5 mg, 1.27 mmol), L 4-dioxane (10 ml.,), copper iodide (16.13 mg, 

0.0847 mmol). tram-1,2-diamino cyciohexane (0.03 mL, 0.254 mmoi) and potassium 

phosphate (539 mg, 2.54 mmoi) to afford the crude product. Purification by column 

chromatography on silica gel (5% MeOH in CHCIj) afforded 110 mg of the product 

(44.35% yield), 
lll NMR i f >\1SO-!}/:. 300 Mi \/.): 6 8.75-8.7 (m, HI), 8.55 (s, IH), 8.4 (d, IH), 

7.98is, ill), 7.8 (dd. 111), 7.65-7.55 (m, 2H), 7.36 (d, IH), 4.12-3.9 (m, 411), 2.3 (s,311) 

LCMS purity: 94.08%, m/z - 294.1 (M+l) 

HPLC: 92.22% 

Example 9$ 
Preparation of1-{5-Meth\$~1H-indazol-S-yl)-3-(4~nietl-fyI~pyridm~3~y}i4midctzoUdiii~2~ 
(me C95.A): 

(95 A) 

Using the same reaction conditions as in Example 14. i-(4-m<?thy{~pyridin-3-y})-

imidazoI idin-2 -one (1 -14b: 500 mg, 2,8248 mmol) was reacted with ! -(5-bromo-2-f1uoro-

phenyi)~ethanone (610 mg, 2,8248 mmol), L 4-dioxane (15 mL), copper iodide (53.81 
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mg, 0.28248 mmol), (ram-i,2-diamino cyciohexane (97.03 mg, 9.8474 mmoi) and 

potassium phosphate (1.798 g, 8.474 mmol) to afford the crude product Purification by 

column chromatography on silica gel (2% MeOH in CHCI?) afforded 170 mg of 1 -{3-

acetyl-4-fluoro-phenyl)-3-(4-wethyl-pyridm-3-yi)-iraidazolidin-2-one (19,31% yield). 
!H NMR (CDdj, 300 Mil/): 3 8.5 (d, 114), 8.4-8.3 (m, IH), 7,7-7.6 (m, IH), 7.3-

7.1 (m, 211), 4/2-3.9 (m, 411),, 2.7 (d, 311). 2.35 (s. 3H) 

LCMS purity: 99.03%, m/z ~ 314.0 (M+1) 

1~(3-Acetyi~441uoro~phenyT)-3-(4-methyl-pyridin~3-yl)~imidazoiidm-2-one (160 

mg, 0,513 mmol) in hydrazine hydrate (5 ml,) was taken in a reaction flask and the flask 

was heated to reflux and maintained for 21 hours. The reaction was monitored by TLC 

(10% MeOH in CHQ3). The reaction mixture was partitioned between ethylaeetate and 

water. The organic layer was dried over NajSG*, filtered and ihe filtrate was 

concentrated. Purification by column chromatography on silica gel (3% MeOH in 

CI ICh), followed by preparative IfFLC afforded 22 mg of the product (14% yield). 
!11 NMR (CDCh, 300 MHz): 6 8.55 (s, IH), 8.44-8.4 (d, HI), 7.8 (d, IH), 7.7 (s, 

IH), 7.44-7.4 id, IH), 7,25-7.2 (m, 111), 4.25-4.2 (m, 2H), 4.02-3.9 (m, 2H), 2.6 (s, 3H), 

2.4 (s, 3H ) 

LCMS purity: 98.92%, m/z - 308.0 (M~H) 

1IP1 ( : 93.18% 

Preparation ofN-{4~[3-(4~Methyl~pyridin~3-ylh2"OX0-midazolidm-l-yll-pyridin~2-y!}-
a£e[gmkkj96A}-

Using the same reaction conditions as in Example 14, 1 -(4-methyl~pyridin-3-yi)-

imidazoIidin-2-one {1-14b; 150 mg, 0.8465 mmol) was reacted with N-{4-bromo-pyridin-

2-yl)~aeetamide (240 mg, 1.12 mmol), 1, 4-dioxane (25 ml..), copper iodide (16 mg, 0.084 

Exampie 96 

O 

NH 

('96 A) 



WO 2010/149755 PCT/EP2010/059029 

mmoi), transA ,2-diammo cyciohexane (29.4mg. 0.254mmol) and potassium phosphate 

(449.7 rag, 2.118 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (5% MeOH in CHCL) afforded 120 mg of the product 

(45.5% yield). 
5H NMR (CDC% 300 MHz): 6 8.52 (s, IM), 8.45 (d, ll-f), 849-8.05 (m, 2H), 

8.02-7.9 (m, 21D, 7.25-7.2 (m, III), 4.2-4.1 (m, 211), 4.0-3.9 (m, 2H% 2.35 (s, 3% 2.22 

(s, 311} 

LCMS purity: 98.96%, m/z = 312.2 (M M) 

HPLC: 86.35% 

Exampie 97 
Preparation of!-(4~Methoxy~thiefiof3.2-cJpvridm-2~yfy-3~{4-methvl-pvridin~3-vl}-

imidazoHdin-2-om (9 7A) : 

Using the same reaction conditions as in Example 14, 1~(4~methyl-pyridm~3-yl)~ 
imidazolidin-2-one (1-14b: 62 mg, 0.3498 mmol) was reacted with 2-bromo~4-methoxy~ 

thieno(3,2~c{pyridine (85.4 mg, 0.3498 mmol), S, 4-dioxane (50 mL), copper iodide (6.6 

mg, 0.03498 mmol), trans-i^S«diamino cyciohexane (12 mg, 0.1049 mmol) and 

potassium phosphate (185.6 mg, 0.8747 mmol) to afford the crude product. Purification 

by column chromatography on silica gel (1% MeOH in CHCJj) afforded 50 mg of the 

product (40% yield). 

41 NMR (DMSO~D6? 300 MHz): 5 8.59 (s, ll-I), 8.42 (d, IH), 7.88 (d, IH), 7.5 (d, 

! 14), 7.39 (d. IH), 6.72 (s, 111), 4.25-4.15 (m, 211), 44-4.04 (m. 211K 4.0 (s, 311), 2.3 (s, 

LCMS purity: 97.46%, m/z341,1 (M+1) 

HPLC: 93.75% 

N 

(97A) 

Example 98 

106 
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•etxtraium tdd-{4-lMora~thienof3.2<i]pyridm~2~y{h3-(4-methy1-pyridin~3~yl} 
imidazoiidin-2-one (9HA): 

N 

(98A) 

Using the same reaction conditions as in Exampie 14, l~(4»inethyj~pyridin-3-yl> 

imidavr.ohdin-2-one (1-14b: 100 mg, 0.5643 mmoi) was reacted with 2-bromo-4-chloro-

thieno[3,2~e]pyridme (141.3 mg, 0.5643 mmol), 1, 4-dioxane (20 mL), copper iodide 

(10,75 mg, 0.05643 mmol), /rom-1,2-diamino cyciohexane (19.38 mg, 0.1693 mmoi) and 

potassium phosphate {299 mg, i.4108 mmoi) to afford the crude product. Purification by 

column chromatography on silica gel (2% MeOH in CHC1.0 afforded 43 mg of the 

product (22.16% yield). 

Hi NMR tPMSO-Dft. 300 MHz): 8 8.7 (S) 1 HI 8.55-8.49 (m, 1! I), 8.1 (d, 1 H), 
7.98 (d, H I), 7.56 (d, IH), 6.75 (s, IH), 4.3-4.2 (m, 4H), 2.38 (s, 31?) 

LCMS purity: 91.81%, m/z ~ 345.0 (M+I) 

HPLC: 91.32% 

Preparation of ]~(4~Chioro-thienof3.2-cIpyr{dm~3-yl)-3-{4~methvl'pyridm~3-yi)-
imidazolidin-2-om (99A): 

(99 A) 

Using the same reaction conditions as in Example 14, l-(4-niethyl-pyridm~3-yl)~ 

imidazolklin-2-one (I-14b: 100 mg, 0.5643 mmol) was reacted with 3-b.romo~4~ch)oro-

ibieno|3,2-c]pyridine (141.3 mg, 0.5643 mmol), 1, 4-dioxane (20 mL), topper iodide 

(10,75 nig, 0,05643 mmol), tram-1,2-diammo cyciohexane (19.38 mg. 0.1693 mmol) and 

Example 99 

CL N 
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potassium phosphate (299 mg, ! .4108 mmol) to afford the crude product. Purification by 

preparati ve HPLC afforded 10 mg of the product (10% yield). 

%lNMR tf)MSO-t\, 300 MHz): § 8.68 (s, IH), 8.5 id. IH), 8.1 (d, 1H), 7.98 (d, 

1H), 7.54 (d. IH), 6.75 (s, IH), 4,3-4.2 <m, 2H), 4.12-4.05 (m, 2H), 2.36 (s, 3H) 

5 LCMS purity: 98.12%, m/z ~ 345.0 (Mi I) 

HPLC: 99.28% 

Example 160 
Preparation of l~(4~Methyl~pyridin~3~y}}~3~f2-~mediyl-p\>ridin~4~yl}dmidazolidm~2-0w 

10 £ IQQA): 

CH3 

(100 A) 

Using the same reaction conditions as in Example 14. 1 -(4-methyl-pyridin-3-vi)-

inudazolidin-2-one t l-14b: 100 mg, 0.5649 mmol) was reacted with 4-bromo-2-meihyl-

15 pyridine (97 mg, 0.5649 mmol), 1, 4-dioxane (5 .mL-), copper iodide (10.76 mg, 0.05649 

mmol), tram-1,2-diamino cyciohexane (19.4 mg, 0.1694 rnmol) and potassium phosphate 

(359,58 mg, 1.694 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHCL) afforded 132 mg of the product 
(88.0% yield), 

20 !i 1 NMR (PMSO-m, 300 MHz): 6 8.5-8.3 (m, 311), 7.5-7.3 (m, 3H), 4.1-3.9 (m, 

4H), 2.3 (s, 314), 2,2 (s, 3H) 

LCMS purity: 92.28%, m/z ~ 269.0 (M-t1) 

11 PI C: 97,29% 

25 Example HH 

Preparation of }~f3~Me-tkyt~bemoldfi$0Xifz&l-5-y!}-3-(4-niethyl-pvridw-3-Y!}~ 
imjdazoIidm-2-om (10 M, t: 

SOS 
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(101 A) 

Using the same reaction conditions as in Example 14, 1 -(4-methyf-pyridin-3-y!)* 

imidazolidin-2-one (t-l4b: 0.500 g, 2.82 mmol) was reacted with 1 ~(5T>romo-2-t1uoro-

5 phenyl)-etharione (0.612 g, 2.82 mmol), 1,4-dioxane (30 mL), copper iodide (53,81 mg, 

0.282 mmol), fnws-1,2-diamino cyciohexane (97.03 mg, 0.846 mmol) and potassium 

phosphate (1.79 g, 8.46 rnmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in 01101..} afforded 220 mg of l~(3~Acety!-4-

fluoro-phenyl)-3-(4-methyl-py.ridin-3~yl)-imidazolidin-2-one (24.9% yield). 

10 TLNMR (DMS04T, 300 MHz): S 8.52 (,% IM), 8.38 (d, Hi), 8.0-7.84 (m. 211;. 

7.4-7.32 (m, 2H), 4.1-4.0 (in, 2H), 3.95-3.9 (m, 2H), 2.6 (d, 3H), 2.29 (s, 31! ) 

LCMS purity: 99.03%, m/z - 344.0 (M+1) 

Hydroxylamine hydrochloride (145 mg, 2,106 mmoi) in pyridine (5 mL) was 

added to 1-(3-acetyl-4-nuoro-phenyI)-3-(4-methyl-pyridin-3-yiHmidazoJidin-2-one (220 

15 mg, 0,702 mmol) under nitrogen atmosphere. The resulting mixture was stirred at room 

temperature for 18 hours. The reaction was monitored by TLC" (10% MeOH in CHCL). 

The reaction mixture was partitioned between ethylaeetate and water. The organic layer 

was dried over Na^SO.j and concentrated to afford 220 mg of l-{4-Fluoro-3-(1-

hydroxyimino~ethy1)~ph.enyl]-3-(4-methyl-pyridin~3~yl)-imida/olidm-2-one (90% yield), 

20 LCMS purity: 98.93%, m/z - 329,0 <M+1) 

l-[4-FIuoro~3-(l-hydroxyimino-ethyl)-phenyl3-3~(4-methyl~pyrkHn-3-yr)-

imidaxolidin-2-one (220 mg, 0.670 mmol) in DM!7 (5 mL) was added to a stirred mixture 

of Nai l (19 mg, 0.804 mmoi) in DMF (2 ml .) under nitrogen atmosphere at 0°C. Fhe 

resulting mixture was stirred at room temperature lor 21 hours. The reaction was 

25 monitored by TLC (10% MeOH hi CHCL). The reaction mixture was partitioned 

between ethylaeetate and ice water. The organic layer was washed with brine solution., 

dried over Na^SCXi and concentrated. Purification by column chromatography on silica 

gel (1% MeOH in CHCl?) afforded 28 mg of the product (14.5% yield). 
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WO 2010/149755 PCT/EP2010/059029 

Hi NMR (C1X i-„ 300 MMz): 8 8.6-8.5 (br s, HI), 8.5-8.4 (br s. Ml), 7.9 (4 IH), 

7,78 (dd, 1H), 7.55 (cl 1H). 7.26-7.24 (in, I HI 4.2-4.1 (m, 2H% 4.05-3.95 (in, 2H), 2.59 

is, 3H), 2.39 ($, 311) 

LCMS purity; 95.75%, *= 309.0 (M-H) 

HPLC: 88.61% 

Example 102 

one (102A): 

Using the same reaction conditions as in Example 14, 1 -(4-methyl-pyridin-3-yI)-

imidazolidin-2-one 500 mg, 2.8216 mmol) was reacted with I -(4-bromo-2-fluoro-

phenyi)-ethanone (679.9 mg, 3.1038 mmol), !, 4-dioxane (50 mL), copper iodide (53.6 

rng. 0.28216 mmol), /rcww?-l,2-diamino cyciohexane (97.09 mg, 0,84650 mmol) and 

potassium phosphate (1.49 g, 7.0541 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (2% MeOH in CHCI.O afforded 780 mg of l-(4-

acetyL3«fl«oTO-phenyl)-3-(4-methyl~pyr.idin-3-yr)-inudazoIidin~2~one (88.2% yield), 

41 NMR (DMSO-D6, 300 MHz): 5 8.55 (s, III), 8.4 <d. IH). 7.85 (t, IH), 7,68 

(dd, IH), 7.52 (dd. 111), 7.37 (d, IH), 4.15-3.9 (m, 411), 2.56 (s, 3H), 2.29 (s, 3H) 

Hydrazine hydrate (10 mL) was added to 1.-(4-acetyl-3-f1uo.ro-phenyl>3-(4-

methyl~pyridin-3-vi Hnudaxolidin~2-one (380 mg, 1.2328 mmol) under nitrogen 

atmosphere. The resulting mixture was stirred at I20°C for 12 hours, cooled to room 

temperature and continued stirring for the next 12 hours. The reaction was monitored by 

TLC (10% MeOH in CHCfo). The reaction nuxture was partitioned between ethylaeetate 

and ice water. The organic layer was washed with brine solution, dried over NajSOj and 

concentrated. Purification by column chromatography on silica gel (4% MeOH in CHCb) 

afforded 240 mg of the product (64.5% yield). 

N" 
H 

(102 A) 

no 
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1i NMR (DMSOD6> 300 MHz): i 8.84 is, IH), 8.65-8,55 (m, IH),7.8-7.64 (m, 

3H), 7.55-7.45 (d. IH), 4.25-3.95 im, 4H)? 2.49 (ci 6H) 

LCMS purity: 94.698%, m/z - 308.2 (M+l) 

! I PLC: 96.12% 

Preparation of 2-Fluoro-5-f3-C4-methvl-pyrklin-3-yl)-2-oxo-mid(izolidin-f-v!'/•-

Using the same reaction conditions as in Example 14, l-(4-methyl-pyridin-3-y1)-

imidazolidin-2-one (1-14b: 100 mg, 0.S643 mmol) was reacted with 5~bromo-2~.fTuoro~ 

bcn/onitriie {124 mg, 0.6399 mmol), H 4-dioxane (20 mL), copper iodide (10,7 mg, 

0.056 mmol), trans-1,2-diamino cyciohexane (19.4 mg, 0,369 mmol) and potassium 

phosphate (300 mg, 3.413 mmol) to atFord the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHCIj| afforded 110 mg of the product 
(65.7% yield). 

fH NMR (DMSO-D<i, 300 MHz): 5 8.6-8.5 (brs, Hi), 8.4 (s, IH), 8.1-8.0 (rft, 

211), 7.6-7.5 if, HI), 7.4-7.3 (m. Hi), 4.L3.9 (m, 4 If). 2.3 is, Ml) 

LCMS purity: 98.73%, m/z - 297,2 (M+l) 

HPLC: 97.3% 

Example 104 

Preparation of l~(2~Methvl~midazo(1.2~a^pvridin-6-vl}-3~(4-metM~pvrkim-3-vlb 
imidazolidin-2-om (1()4A): 

Example 103 

(103 A) 

111 
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(104 A) 

Using the same reaction conditions as in Example 14, l-(4-methyI-pyridin-3-y}}~ 

imidazolidin~2~one (1-14b; 118 mg. 0.6633 mmoi) was reacted with 6~bromo~2~methyl~ 

imidazoj 1,2-ajpyridine (140 mg, 0.6633 mmol), 1,4-dioxane (10 mL), copper iodide (14 

5 mg), iram-1,2-diamino cyciohexane (28mg) and potassium phosphate <422 mg, 1.9899 

mmol) to afford the crude product. Purification by column chromatography on silica gel 

(10% MeOH in DCM), followed by preparative HPLC afforded 13 mg of the product 

(6.4% yield). 
1H NMR (DMSO-D,,. 300 MHz): 8 8.6 (d, 211), 8.4 (d, IH), 7.75-7.65 (n% 2H), 

10 7.5 (d, 111), 7.36 (d, 1H), 4.1 -3.9 (m, 4H), 2.4-2.2 (d, 6H), LCMS purity: 99.71 %, m/z -

308.1 (M+l) 

HPLC; 98.04% 

Example JOS 

(105 A) 

Using the same reaction conditions as io Example 14, i~(4~methyi~pyridm-3-yl)-

20 imidazohdm-2-one (LI4b: 100 mg, 0,5643 mmol) was reacted with 6-iodo-2-methyi-

benxolhiazole (154 mg, 0.5598 mmol), 1, 4-dioxane (20mL), copper iodide (10.7 mg, 

0.056 mmol), tram-! ,2-diamino cyciohexane (19,4mg, 0.169mmol) and potassium 

phosphate (300 mg, 1.413 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (5% MeOH in Cl K 'l O afforded 115 mg of the product 

25 (62.8% yield), 
!H NMR (CDCL. 300 MHz): 5 8.54 (s, IH), 8.42 (d, Hi), 8.24 (s, IH), 7.9 (d, 

IH), 7.56 (d, IH). 7.26-7.2fm, IH),4.2-3.9 (m, 4H),2,82 (s, 3H), 2.35 (s, 311) 

LCMS purify: 96.39%, m/z~~ 324.8 (M+l) 

HPLC: 96.16% 
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Example 106 

Preparation of 3~[3~{4~MeJh\4-pvrkBn-3~\d)-2-oxo-imkiazolkUn-I-vif-hem<witrde 
(I06.A): 

O ^ 

CH3 
(! 06 A) 

Using the same reaction conditions as in Example 14, M4-methyl-pyridm-3-yl)-

imidazolidin-2-one (1-14b: 100 mg, 0.5643 mmol) was reacted with 3-bromo-benzonitrile 

(115 mg, 0,6317 mmoi). 1 , 4-dioxane (20 mL), copper iodide (10.7 mg, 0.0564 mmol), 

tram-1,2-diamino cyciohexane (19.4 mg, 0.169 mmoi ) and potassium phosphate (300 

mg, 1.413 mmol) to afford the crude product . Purification by column chromatography on 

silica gel (2% MeOH in CHClj), followed by preparative HPLC afforded 80 mg of the 

product (49% yield). 
!i-i NMR (DMSO-d«, 300 Ml !z); 5 8.75 (s, IH), 8.55 (s, f H), 8,1-7.9 (in. 2H), 7.7-

7.5 (m, 311),, 4.2-4.05 (m, 411), 2.58 (s, 311) 

IX-MS purity: 99.71%, m/z - 279.0 (M+!) 

HPLC; 95.64% 

Example 107 

Preparation of 1-(J H-Indol-3-yl}-3- {4-methyl-pwidm-3-vb -midazoiid'm-2-one (IQ7A); 

o fr-NH 

\ l_ l Ws/ CH3 
(.107 A) 

Using the same reaction conditions as in Example 14, I -(4-methyl~pyridin-3-y!)~ 

imidazolidin-2-one (M4b: 150 mg, 0.00084 mol) was reacted with 3-bromo-1-(to!uene-

4-sulf"onyl)-? H~indole (292 mg. 0.00084 mol), 1, 4-dioxane (20 mi,), copper iodide 

(0.015 g, 0.000084 mol), tram' 1,2-diamino cyciohexane (0.028 g, 0.00025 mol) and 

potassium phosphate (356 mg. 0.00168 mol) to afford the crude product. Purification by 
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column chromatography on silica, gel (2% MeOH in CHCL), followed by preparative 

HPLC afforded 110 mg of 1 -(4-Metbyl-pyri<lin-3-yl)-3-[1 -(toluene-4-stdfonyiM H-indo!-

3-yij-j m idazolidin-2-one (33.66% yield}.. 

LCMS purity: 92.68%, m/z - 446.9 (M+1) 

10% NaOH solution (10 mL) was added to a solution of I-(4-methyl~pyridin-3~ 

yi)~3~( I -(toluene-4-sulfony!)-1 H-indoI-3-yl]-imidazoHdjn-2-one (110 mg, 0.0002 mol) in 

ethanol (10 mL) and the resulting mixture was stirred at 90<lC for 1 hour. The reaction 

was monitored by TLC (10% MeOH in CHCl;). The reaction mixture was partitioned 

between ethylaeetate and ice water. The organic layer was washed with brine solution, 

dried over Na3$04 and concentrated. Purification by column chromatography on silica 

gel (2% MeOH in CHCl}) afforded 50 rag of the product (86.2% yield). 
5H NMR (DMSO-1C, 300 MHz): 5 11.1 (s, llii, 8,55 (s. ill), 8.4-8.3 (m. 111). 

7.64 (d, IH), 7,5-7.3 (in. 311), 7.2-6.95 (m, 21!), 4.1-3.9 (m, 411), 2.35 (s, 3H) 

LCMS purity: 96.36%, m/z «'292.8 (M+l) 

HPLC: 88.07% 

Example 108 

Preparation of l-(lH~Benz0imidaml-5~ylh3~(4-methvl~pvridm~3~ylhimidazolidm-2~om 

OMM-

i k J.\ JL ^ S \ SN ^ Vv- k I 

i ' * 

CH,. 
1 1 J 

(108 A) 

Using the same reaction conditions as in Example 14, i-(4-methyI-pyriduv3-yJ)~ 

imidazolidin-2-one (I-14b: 150 mg, 0.8474 mmol) was reacted with 5~brorno-1-(2-

trimethylsila.nyI-ethox.ymethyl)-HLbenzoimidazole (332 mg, 1.0152 mmol), 1, 4-dioxane 

(15 mL), copper iodide (16 mg, 0,0842 mmol), /mm-J ,2-diamino cyciohexane (28 mg, 

0.2456 mmol) and potassium phosphate (538 mg, 2,5377 mmol) to afford the crude 

product. Purification by column chromatography on silica gel 0% MeOH in CHCl*) 

afforded 270 mg of 1 -(4-Meihyl-pyridin-3-yl)-3-j 1 -(2,-trimethylsiianyLeth.o.xymethyt)~ 

1 H-benzoimidazol~5-yl]-imidazolidin-2-one (75.41 % yield). 
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LCMS purity: 98,46%, m/z ~ 424,1 (M+l) 

I -(4-Methyl-pyrk1in-3-yl)-3-[ \ -(2-trimethylsitanyl-ethoxymethyl)-1H-

benzoimidazol~5-yl]-imidazolidin~2~one (260 mg, 0.6138 mmol) In 1.4-dioxane 

hydrochloride (1.5 mL) was taken in a reaction flask and the flask was stirred at room 

5 temperature for L2 hours. The reaction was monitored by TLC (10% MeOH in CHClj). 

The reaction mixture was concentrated under reduced pressure and the concentrate was 

washed with diethyl ether and hexane to afford 26 mg of the product (46.8% yield). 

II NMR (i>MSO-D,. 300 MHz): <3 8.6-8.55 (br s, i 1!}. 8.45-8,35 (m, 1II), 8.25-

8.15 (br s. Ill), 7,85-7.8 (br s. IH). 7,65-7.5 (m, 2H), 74-7.35 (m, HI), 4.2-3.9 (tn, 414), 

10 2.3 (s, 311) 

LCMS purity: 99,71%, m/z- 294.0 (M+L) 

HPLC; 93.74% 

Example 109 
15 Preparation of l-Bemofb1thiophen-3-y4-3-(4-methyl-pyndm-3-ylhimida2oUSn-2-me 

t109AJ. 

< i 09 A) 

Using the same reaction conditions as in Example 14, l-(4-methyi-pyridin-3~yi}-

20 invidazoOdin--2-0ne (Lj 4 b: 150 mg, 0.8465 mmol) was reacted with 3-bromo-

benzoj b]thiophene (216.3 mg, 1.0158 mmol), 1,4-dioxane (50 nil..), copper iodide (10.7 

mg, 0,0865 mmol), tram-1,2-diamino cyciohexane (29 mg, 0,2539 mmol) and potassium 

phosphate (449,1 mg, 2. i!62 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH tn CHCL) afforded 95 mg of the product 

25 (36.3% yield). 

'H NMR (DMSO~d6. 300 MHz): 8 8.65-8.55 (br s, 1H), 8.45-8.3 (br s, 11f, 8.05-

7.8 (m, 2H), 7.69 (s, IH), 7.5-7.3 (ra. 3H), 4.15-3.9 (m, 4H), 2.35 (s, 3H) 

LCMS purity: 93.71%, m/z::: 310.0 (M+l) 

HPLC; 96.65% 
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Example HO 
Preparation of /~f4~Melhoxv~ihiemd3.2~e]fn'ridM-3-vih3~(4~methvi-pyKidi%*-3-4li)~-

umdmoiidifi-2-ofje (11 OA): 

\ 
CH 

O 
X.A 

S i ' 
"N 
! 

o 
CH3 

N 

(110A) 

Using the same reaction conditions as in Example 14, 1 «(4-meUwi-pyridin~3«yl)~ 

imidazolidin-2-one < 1 - 14b: 65 mg, 0,3668 mmol) was reacted with 3~lmmu>-4«methoxy~ 

thieno[3,2-c]pyridine (98.4 mg, 0.4034 mmol), L 4-dioxane (20 mL), copper iodide (6.9 

10 mg. 0.03668 mmol), trans~l ,2-diamino cyciohexane (12.6 mg, 0,1100 mmol) and 

potassium phosphate (194.6 mg, 0.91704 mmol) to afford the crude product. Purification 

by column chromatography on silica gel (2% MeOH in CHCI?) afforded 50 mg of the 

product (40.3% yield). 
!I I NMR (DMSO-d*, 300 MHz): d 8.65-8,3 (m, 211). 8,05 (d, 1H). 7.8 {s, 1 l i t. 

15 7.65 (d, 1 \i% 7.45-7.4 (for s, 1H), 4.1 -3,9 (m, 711), 2,36 (s, 3H) 

LCMS purity: 99.04%, m?Z • 340.9 (M 1 +1) 

HPLC: 95.61 

20 

25 

Example HI 

CH, 

O 

I J JL L> 
"V 

1 
CH, 

O 

(SUA) 

Step 1; Preparaikm of intermediate l~f4yicetvl^3--fluoro-phenvl)-3-{4-mef}rvi'tm'idm-3-
vl)~imidazoiidirt-2-om fJ-4 j fa): 

116 



WO 2010/149755 PCT/EP2010/059029 

Using the same reaction conditions as In Example 14, ! -(4-methyl-pyridin~3~yl)-

imidazoiidin-2-one -0-14k 500 mg, 2,8216 mmol) was reacted with 1 -(4-bromo-2-fluoro-

phenyl)-ethanone (679,9 mg, 3.1038 mmol), 1, 4-dioxane (50 ml,), copper iodide (53.6 

mg, 0.28216 mmol), tram-1,2-diamino cyciohexane (97.09 mg, 0,84650 mmol) and 

5 potassium phosphate (1,49 g, 7.0541 mmoi) to afford the crude product. Purification by 

column chromatography on silica gel (2% MeOH in C! iCh) afforded 780 mg of l-(4-

acetyl-3-fluoro-phenyl)-3-(4-niethyl-pyr!din-3-yf)-imidazo!Idin-2-one(1-11 la; 88.2% 
yield). 

Hi NMR (DMSO-Dti, 300 MHz): § 8,54 (s, 111). 8,4 (d, IH), 7,84 (t, IH). 7,68 

m (dd, 1H), 7.5 (dd, IH), 7.34 (d, 1H), 4.15-3.9 (m, 4H), 2.55 (s, 3H), 2.28 <s, 3H) 

ofMermediate 143~FluonH»(Fh\tfr(m?imiW>-etM)i?hemil-3-{4--
meih\4~pyrk}m~3~\4)4mkkm)iidin~2~Qm (1~1lib): 

NaOH (72.7 mg, 1,8193 mmol) in water (5 mL) was added dropwise to a stirred 

15 solution of 1 -(4-acetyl-3-fluoro-phenyi)-3-(4-methy!*-pyridin-3-yl)-imidazolsdin~2~one (}-

111 a: 380 mg, 1.2128 mmoi) and hydroxylatnine hydrochloride in ethanol (JO mL.) over 

a period of 5 minutes. The resulting mixture was stirred at room temperature for 4 hours. 

The reaction was monitored by TLC (10% MeOH in CHCL,). Ice was added to the 

reaction mixture to yield a precipitate which was collected and dried under reduced 

20 pressure to afford 350 mg of I-[3-Fiuoro-4-( 1 -hydroxyimino-ethy!)-pheny I ]-3-(4~methyi~ 

pyridin-3-yl)-imidazolidin-2-one (1-11 lb: 87.9% yield). 
!H NMR. (DMSO-D6, 300 MHz): 5 11.3 (s, IH), 8.52 (s, IH), 8.4 (d, 1H). 7.6 (dd, 

1.1 •!), 7.54-7.3 (fit, 311), 4.1-3.9 (m, 4H). 2.28 (s, 3H), 2.12 (s, 3H) 

25 Final. Step: Prepar0kmofl-(3-Medn4-henzofdJisoxasoi-6-vlh3-f4-nw{hyl-pwidin-3-

yibMidgzolidin~2-one (I !1A): 
NaH (32,8 mg, 1.3705 mmol) and DMF (4 mL) was added to 1-[3~f]uoro-4-(l-

hydroxyinuno-ethyl)-phenyi j~3-(4-methyl-pyridin-3-yi)-imidazolidin-2-one 11-! 81 h: 150 

mg, 0.4568 mmol). The resulting mixture was micro waved at 50°C for I hour. I'he 

30 reaction was monitored by TLX" (1.0% MeOH in DCM). The reaction mixture was 

partitioned between ice water and ethylaeetate. The organic layer was washed with 

water, brine solution, dried over Na^SO.-f and concentrated under reduced pressure. 
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Purification by column chromatography on silica gel (5% MeOH in CHOI?) afforded 15 

mg of the product (10.7% yield). 

Hi NMR (CD-jOD, 300 MHz): S 8,6-8.32 (m, 21 ik 7.9-7.6 Cm, 311), 7.4 (s, SH), 

4.3-4.2 (m. 211), 4.1-3.98 (m. 2111, 2,6 (v 3H), 2.4 (s, 3B) 

LCMS purity: 97.90%, m/z^ 309,0 (M+l) 

HPLC: 83,77% 

Example 112 
Preparation of 2-CMoro-4-f3-(4-methyl-pvridm-3~yl)'2'OX<i~bmdazolidm-l~yl}-
bemomtrile {I / 2A): 

,;;,N 

, .. _ X 
\ V j CH3 

(112A) 

Using the same reaction conditions as in Example 14, i ••{4-methyl-pyridin-3-yi)-

imidazolidin-2-one 0-14b: 150 mg, 0.8465 mmol) was reacted with 2-ehloro~4~k>do-

henzonitrik (245.3 mg, 0.9311 mmol), 1,4-dioxane (20 mL), copper iodide (16.1 rag. 

0.08465 mmoi). imns-1,2-diamino cyciohexane (12.6 mg, 0.1100 mmol) and potassium 

phosphate (30.6 mL, 0.254 mmol) to afford the crude product which was purified by 

column chromatography on silica gel (2% MeO'H in Ct ICl j), The residue was washed 

with hexane and dried to afford 85 mg of the product (32% yield). 
!H NMR (CDC13, 300 MHz); S 8.52-8.4 (m, 2H). 7.85 {% IH). 7.62 fe, 2H), 7.3-

7.2 (m. IH), 4.12-3.9 (ra, 414), 2.32 (s. 3H> 

LCMS purity; 99.54%, m/z - 312.8 (M+l) 

HPLC: 93.79% 

Example I IS 
Preparation of !-Bemofd'}iso-xazol-5-y}-3-(4~methyl-pyndm'3-yIbmidmoUdin-2~om 

a ISA). 
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,b 

(113 A) 

Siep 1: Preparation of Intermediate 2-Fluoro-5-[3~(4~metk\>l~pyridm-3'Vlb2~Qxo~ 

5 Using the same reaction conditions as in Example 14, 1 -(4-methyl-pyridin~3~yl)-

i midazolidin-2-one i'i~14b: 200 mg, 1,12 mmoi) was reacted with 5-bromo-2-fiuoro-

henzaldehyde (272 mg. j .34 rnmol),) , 4-dioxane (20 mL), copper iodide (18 mg, 0.098 

mmoi), trans-} ,2-diamino cyciohexane (0,05 mL, 0.294 mmol) and potassium phosphate 

(520 mg, 2.54 mmol) io afford the crude product which was purified by column 

10 chromatography on silica gel (2-3% MeOH in CHCI.0- I he residue was washed with 

DCM and hexane in dry ice and dried to afford 235 mg of 2-Fluoro-5-[3<4-methyl-

pyridif]~3-yl)-2-oxo-im.ida?.olidin-1-ylj-benzaklehyde (70.35% yield). 

'H NMR (CDCh, 300 MHz): 5 10.38 (s, H i). 8.6-8.3 (m, 3H).7.6 (qJH), 7.3-7.25 

(in, 21 h. 4,12-3. 9 (m, 411), 2.32 (s, 31!) 

Siep 2: Preparation of Intermediate 2-F1uQro-S-f3~{4~meffn>l~pyridinr3-vi)~2~oxo~ 

imidazolidin-1-v!!-benza!dehyde oxime (1-113b): 

,2-Fluoro-5-( 3-(4-methyl -pyridm-3-yl )-2-oxo-imidazoIidin-1 -y I'j-benxaldehyde (F 

20 113a: 230mg, 0.769mmol), hydroxylamme hydrochloride (160tng, 2307mmol) and 

pyridine (5mL) were taken in a reaction flask and the flask was stirred at room 

temperature for 18 hours under nitrogen atmosphere. The reaction was monitored by TLC 

(10% MeOH in C' HCi.;). The reaction mixture was partitioned between ice water and 

ethylaeetate. The organic layer was dried over Na^SC^ and concentrated. The concentrate 

25 was washed with diethyl ether and decanted to afford 170mg of2-l;'luoro-5-|3-(4-methyl-

pyridin~3~yl)~2~oxo4midazolidin-1 -yl]-benzaldehyde oxime (70.8% yield), 

*11 NMR (CDCh, 300 MHz): S 8.88-8.32 (m5 4H), 7.9-7,72 (m, 2H). 7,32-7.02 
(m, 211), 4.1-3. 89 <m. 411). 2.35 (s, 3H) 

i .CMS purity; 98.49%, m/z • 299.9 (M H ) 
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LCMS purity: 99.53%, m/z - 314.9 (M+l) 

Final. Step: Preparation of l~Betizofd]imm$0l-5-yl~3-(4~methyl-pyridm~3~y!h 
imidaz0lhUr}-2-om (.113 A): 

5 2-Fluoro-.5-[3-(4-fiiethyl-pyridm-3-yl)-2-oxo-imidaxol5dm-l-ySJ-benzaldehyde 

oxime (1-1 Lib: 160 mg, 0.509 rnmol) In dry DMF (2 mL) was added dropwise to a stirred 

mixture ofNaH (72 mg, 1.52 mmol) in DMF (I mL) at 0°C. The resulting mixture was 

stirred at room temperature for 70 hours. The reaction was monitored by TLC (10% 

MeOH in CHCI3), The reaction mixture was partitioned between ice water arid 

10 ethylaeetate. The aqueous layer was distilled to afford the solid residue which was 

dissolved 1:1 DCM: MeOH. The crude product was purified by column chromatography 

011 silica gel (4-5% MeOI! in CHCI3), The residue was washed with hexane and dried to 

afford 105mg of the product (70.4% yield). 
3ft NMR (CDjOD, 300 MHz): 6 8,58 (% IH), 8.38 (d, IH), 7.76-7.68 (m. 2H), 

15 7.42 (d. IH), 7.0-6.92 (m, 1H), 4.1 -3.9 (m. 411), 2.4 I (s, 311} 

LCMS purity: 97.14%, m/z ~ 295.1 (M+l) 

HPLC; 95.66% 

Example 114 
20 Preparthm of l-(l-Methyl-lFI~itidaz0l-5-ylh3-(4-methvl-pwidiR~3~yl)-imidazolidin~2~one 

CH3 

• N-- O 
N 

S vy »t \ 1 ̂  N N 
1 L } CH3 

(114 A) 

Using the same reaction conditions as in Example 14, 5-(4-raethyl-pyridin-3-y!)-

imidazolidin-2-ome (1-14b: ! 00 mg, 0.5649 mmol) was reacted with 5-bromo-l -methyl-

IH-indazok (142 mg, 0.6794 mmoi), 1, 4-dioxane (15 mL), copper iodide (10 mg. 

0.0526 mmol), rmm-L2-diaraino cyciohexane (19 mg, 0.1666 mmol) and potassium 

phosphate (36 mg, 1.698 mmol) to afford the crude product. Purification by column 
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chromatography on silica gel (2% MeOH in CHCL) afforded 57 mg of the product 
(32.94% yield). 

'HNMR (CDCU, 300 MHz): 5 8.52 (s. lf i), 8.4 (d, 11), 7.94 (m, 21H, 7.62 (s, 

IH), 7.4 (d, IM), 7,26-7.2 (4 Hi). 4.2-3.8 (m, 7H), 2,4 (s, 3H) 

Preparation <rfd~{J-Medjvi-JH~}tidoi-3-yf}~3~f4~methvl-pyridin~3~yrMmidazolidm~2~one 
10 triflaoroaeetie acid (I ISA): 

Using the same reaction conditions as in Example 14, 1 -(4-methyI-pyridtn-3-yl)-

i midazoiidin-2-one (1-14b: 150 mg, 0,00084 mol ) was reacted with 3-bromo-1-methyl-

15 1 H-indole (174 mg. 0.00084 mol), 1. 4-dioxane (20 mL), copper iodide (15 mg, 0,000084 

mol), (ram-1,2-diamino cyciohexane (28 mg, 0.00025 mol) and potassium phosphate 

(356 mg, 0.00168 mol) to afford the crude product. Purification by column 

chromatography on silica gel (2-3% MeOH in CHCL), followed by preparative HPLC 

afforded 23 mg of the product (9% yield). 

20 41 NMR (CDJODJ. 300 MHz): 8 8.9-8.8 (br s, 1H), 8.6-8.5 (br s, 1 H)t. 7.9-7.82 

(m, 1H), 7.65 (d, 1 H% 7.44-7.3 (ro, ?M), 7.22 (t, IH), 7.08 (t, 1 fi), 4.2-4.05 fm, 4H), 3.8 

(s, 3H). 2.62 is, 31!) 

LCMS purity: 97.54%, m/z -• 307.0 (M+l) 

HPLC: 97.65% 

5 LCMS purity: 96.62%, m/z:::: 308.1 (M+1) 

HPLC: 97.44% 

Example 115 

(115 A) 

7 s) 

Example j 16 

Preparation of !~f}-Mefhyl~!H-bemomidazot-5~vh~3'f4~tmthy!~pyndin-3-yb~ 

itnidazo'ddm • 2 >:we frifhm oacetic acid (116A): 
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(116 A) 

Using the same reaction conditions as in Example 14, l-(4-meihyl-pyridin~3-yi)-

imklazolidin-2-one (1-14b: 1 50 mg, 0.847 mmol) was reacted with 5-bromo~l -methyl-

IH-benzoimidazole (2.14 mg, 1,016 mmol). i. 4-dioxane (25 mL), copper iodide (14 mg, 

0.0? i mmol). tram-1,2-diamino cyciohexane (24 mg, 0.213 mmol) and potassium 

phosphate (375 mg, 1.77 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHCI.0, .followed by preparative HPLC 

a fforded 25 mg of the product (9.6% yield), 
iH NMR (CDCIj, 300 MHz): 8 8.9-8.8 (m, 2H), 8.52-8.35 (m, 211), 7,82 (s, IH), 

7.61 (m, 2H), 4.25-4.12 (m, 211), 4.15 (s? 5H), 2.5 (s, 311) 

LCMS purity: 89.78%, m/z*308.1 (MM) 

HPLC: 86.56% 

Example U 7 
Preparation of 5-{3-(4-Metityl-pwidin~3~ylh2~oxo~imidazQlklm~I-vll-J.2-dihvdro-
indazol~3~otie < I! 7A.): 

(117 A) 

Step /. Preparation of Intermediate 2~Fluoro~5~f3~(4~methyl-pvridm-3-yl)-2-oxo~ 

imidazoiidin-l -ylj-benzoic acid methyl ester (I-117a): 

Using the same reaction conditions as in Example 14, l~(4-raethyl-pyndin-3-yl)-

tmidazolidin-2-one (1-14b: 315 mg, 1.78 mmol ) was reacted with 5~bromo-2-fiuoro~ 

benzoie acid methyl ester (500 mg, 2.14 mmol)., 1,4-dioxane (30 mL), copper iodide (34 

mg, 0.178 mmol), trans-1,2-diamino cyciohexane (0,08 mL, 0.534 mmol) and potassium 
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phosphate (935 rag, 4.45 mmol) to afford 520 Jftg. af2~Fluam-5-f3-(4~methyl~pyrid}n-3-. 

yl)»2-oxo-imida5so!idln-1 -ylj-benzoic acid raethyl ester (88,8% yield). 
lH NMR CCDCb. 300 Mf k): 8 8.55-8.4 (m, 2H\ 8.1-7.82 (m, 2H% 7.3-7.1 <m. 

Ml 4.1 -3.9 (m, 7Ul 2.35 (s, 3H) 

Final Step: Preparation of $43-(4-Meth\4-mridm~3~v!h2^xodmidazolidw-I-vlhL2~ 

djhxdntMmdzhvne (117Aj: 
2-Fluoro-5-f3-{4-methyl-pyri<lin-3-yl)-2-oxo-in«dazolidin-l-yrj-ben5foic acid 

methyl ester (1*1 17a: 510 mg, 1,55 mmol) and hydrazine hydrate were taken in a 

reaction flask and the flask was heated to 120°C for 18 hours with stirring. The reaction 

was monitored by TLC (10% MeOH in CHCU). The reaction mixture was partitioned 

between ice water and ethylaeetate. The aqueous layer was concentrated to afford the 

solid residue which was dissolved in I:{ DCM: MeOH and filtered. The filtrate was 

concentrated and purified by column chromatography on silica gel (10-15% MeOH in 

CHCfe). The residue was washed with DCM and dried to afford 180 mg of the product 

(37.6% yield). 
JH NMR (DMSO-Df,. 300 MHz): $ ! 1.2 (s, 1 i f), 8,55 (s. IH), 8.46 (d, H I), 7.86 

(d, IH), 7.6 (s, IH), 7.39-7.28 (m, 2H), 4,1-3.89 (tn,4H), 2.3 (s, 3H.) 

LCMS purity: 86,23%, m/z - 3! 0.1 (M+1) 

HPLC: 93,9% 

Preparation ofl~{3y&miii^lHdridazol~5~\4h3-te-meth\d-pvridm-3~ylMmidmolidw~2~ 

msJllMi; 

(118 A) 

Hydrazine hydrate (5 mL) was added to solution of 2-fluoro-5-|3-(4-raethyl-

pyridin-3-yl)-2-0X0"imSdaz0!idin-!-yl'J-benzonitdle (103A: 265 mg) in 2-

methoxymethanol (5 tnL). The resulting mixture was heated to 170°C and maintained for 

Example US 

H 
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20 hours. The reaction was monitored by TLC (20% MeOH in CHC)$). The reaction 

mixture was partitioned between ice water and DCM. The organic layer was dried over 

Na-;S()4 and concentrated, Purification by column chromatography on silica gel (1.0% 

MeOH in C HCI.s) afforded 125 nig of the product (45.3% yield). 

®H NMR (DMSO-D!S, 300 MHz): S i!.28 (s, i Hi 8.55 (s, 1H), 8.4-8.32 (d, IH), 

7,75-7.62 (m, 2H), 7,4-7.2 (m, 2H), 5.5-5.2 (br s, 2H.K 4.1-3.9 (m, 411), 2.32 (s. 3H) 

LCMS purity: 97.92%, m/z - 308.8 (M+l) 

HP1..C: 94.4% 

Using the same reaction conditions as in Example 14 . I -C4-methy{~pyridin-3-yl)-

imida/.olidin-2-one (T-l 4h: 250 mg, 1.4108 mmoi) was reacted with 3-iodo-imidaz.of 1,2-

a {pyridine (344 mg, 1.4108 mmol), 1, 4-dioxane (10 mL), copper iodide (34 mg), fmm-

1,2-diammo cyciohexane (68 mg) and potassium phosphate (898 mg, 4.2325 mmol) to 

afford the crude product. Purification by column chromatography on silica gel (10% 

MeOH in CHCL) afforded 82 mg of the product (19.81% yield). 
!H NMR (DMSO>D6,300 MHz): 8 8.62 (,% III), 8.42-8,3 Cm, 2H>, 7.66-7.58 im, 

2H), 7.4-7.26 (rn, 2H), 7.02 (t. 1H), 4.05 (s, 4H), 2.38 (s, 3H) 

LCMS purity: 98.51%, m/x - 294,1 (M+l) 

HPLC-: 90.42% 

Example .120 
Preparation ofI^(4~Mefhyl-pvridm~3~vl)-3-th}eftof3,2-c'lpyridin~2--vi-imidazolidm-2~om 
(120A}: 

Example .119 
Preparation of l-hnidazol I2~a]pyridin~3~yl~3~f4~methyi-pyriditi*3~yl)-imidazoljdm~2~ 
one (119A): 

(USA) 

124 
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(120.A) 

I 0% Pd-C (|0 mg) vva$ added to a solution of S-(4-cblofo-thieno(3;2-c]pyridin-2-

y!)-3-(4-methyI-pyridin-3-vi)-iniidazo!iditv2-one (98A: 80 mg, 0.232 mmol) in methanol 

(10 mL) under nitrogen atmosphere. The resulting mixture was hydrogenated at 30 PS! 

(2.04 atm.) for 12 hours at room temperature. The reaction was monitored by TLC (10% 
MeOH in CHCL). S he reaction mixture wm filtered through celite bed, washed with 

methanol and the filtrate was concentrated under reduced pressure to afford the crude 

product Purification by preparative TLC afforded 10 mg of the product (14% yield). 
3H NMR (CD3OIX 300 MHz): 8 8.85-8.75 (br s, IH), 8.45 £s, IH). 8.3 (d, IH), 

8.2-8.1 (m, 1H), 7,9 (d. 1M), 7.35 (d, 1HL 6,8 (s, 1 fit 4.25-4.15 (m, 2H>, 4.1 -4.0 (m, 

211), 2.3 <s, 3H) 

LCMS purity: 97.15%, m/z::: 311.0 (M+l) 

II PIC; 93.24% 

Example 121 

(121.A) 

Step Preparation of Intermediate 2-RuorO'4-f3~(4~methyl-pyridm-3-ylb2-oxo~ 

imidazoiidm-1 -yl]- benzakkhyde (l~ / 2 la): 

Using the same reaction conditions as in Example 14, l-(4-methyfpyridin~3-yi)~ 

imidazoHdm-2-one (1-14b: 300 mg, 1.694 mmol) was reacted with 4-bromo~2»fluotx>-

benzaldehyde (403 mg, 2.118 mmol). L 4-dioxane (25 mL). copper iodide (32,186 mg, 

0.1694 mmol). tram-1,2-diammo cyciohexane (72.16 mg. 0.5082 mmol) and potassium 
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phosphate {1.077 g, 5.082 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1.5% MeOH in CH(%) afforded 300 mg of2-Fluoro-4-[3-

(4-methyl-pyridin-3-yi)-2~oxo-tfmdazof idi n-1 -y'lj-benzaldehyde (59.05% yield). 

Hi NMR tCDCI j. 300 MHz): d 10.25 (s, 1H), 8.7-8.4 (m, 2M), 7.9 ({, 1I I), 7.7 (d, 

5 IH K 7.4-7.2 un, 211), 4.2-3.9 f m, 4H), 2.35 {•>. 3HI 

Sim J: Preparation of Intermediate 2-Muom-443~{4-metP®!~PVridm-3-yih2~oxQ^ 

O-Methyl-hydroxylamine (84 mg, 1.003 mmol) and K2CO3 (207 mg, 1.5 mmol) 

10 were added to a solution of2-f!uoro-4-|'3-(4-methyi~pyridin-3-yI)-2-oxo-imidazo1idin-1 -

yij-benzaldehyde (8-121a: 300 mg, 1,003 mmol) in dimethoxyethane (10ml...). The 

resulting mixture was heated to 40°C for 2 hours. The reaction was monitored by TLC 

(5% MeOH in CHCh). The reaction mixture was filtered, washed with CHClj and ihe 

filtrate was concentrated under reduced pressure to afford 30 mg of crude 2-Fluoro-4-p-

15 (4-methyl-pyridin-3-yl)-2-oxo-jmidazolidfn-1 -ylj-benzaidehyde O-methy I-oxime. which 

was used in the next step without further puri fication. 
!l 1 NMR (CJ)CL. 300 MHz); 5 8.5 is. 211), 8.25 (s. IH), 7.8 <t, HI), 7.6-7.5im, 

1H), 7.3-7.2 (m, 311). 4.1-3.9 (m, 711), 2,35 (s, 3H) 

20 Final Step; Preparation of l-(lH'Jmla2ol'6'ylb3-(4~mtM'Pw3din-3-vi)~midazolid'm~ 
2-om {12/A): 

Hydrazine hydrate (5 mL) was added to solution of 2~tluoro-4-[3~(4-methyl-

pyridio-3-yl)-2-oxo-inudazolidin-1 -yl]-benz.a!dehyde 0~methyLoxime (1-4 21 br 350 mg, 

0.917 rnmol) in 2-meihoxymethanol (10 mL.). The resulting mixture was heated to 200u€ 

25 and maintained for 2 days. The reaction was monitored by TLC (5% MeOH in CHCL). 

The reaction mixture was cooled to room temperature and concentrated. 'The crude 

product was purified by column chromatography on silica gel (4% MeOH in CHC'LX 

washed with ether and dried to afford 105 mg of the product (39.17% yield). 

h-i NMR (CI.TOIX 300 MHz): a 8.45 IH), 8.29 (d. il l), 7.9 (s, !II), 7.7-7.6 

30 (m, 21-1), 7.45-7.3 (m, 23-1 ), 4.2-4.1 (m, 2H.), 4.0-3.9 (m, 2H), 2.32 fa, 3H) 

LCMS purity: 99.18%. m/z - 294.0 (M + 1) 

HPLC: 94.38% 
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Example 122 

Preparation of l~(3H~lmldazof4,5-bTfmidm-6-vtb3-(4-nwthvl-pyridin-3-\4b 

imidazoh'dm-2-one triflaoroacetie acid fl22A): 
Ki H 

.N, r. „-'N 
/• 9 r- iT \ 
f; j i /> 
i> ,A 

^ W NJ SN 

"Y' \ ™ CF.CO,H 
i 

CH., 

(122 A) 

Step 1: Preparation of Intermediate -(4-Me{hyl-pwidin~3~yl)-3~f l-t'2-irmethvlsihnvl-

elhoxymethyl)~n-i-pyrazo}o[3,4-b]pyridm'-5-vl1-midazolidin-2-one (1-122a): 
Using the same reaction conditions as in Example 18, i -(4-meihy 1-pyridm-3-yi)-

imidazolidin-2-one (1-14b; 0.108 g, 0.0006 mol) was reacted with 5-bromo-l -(2-

trimethylsilanyi-ethoxymethyl)- i H-pyrazok>[3,4-b]pyridine (0.2g. 0.0006mol). 1,4-

dioxane (20 mL), copper iodide (6.011 g, 0.00006 mol), trans'-] ,2-diamino cyciohexane 

(0,020 g, 0,00018 mol) and potassium phosphate (0.254 g, 0.0012 mol) to afford the 

crude product, Purification by column chromatography on silica gel (15% MeOH in 

CHCL) afforded 172 mg of 1 ~(4-Methyi-pyridin~3-yl)-3-[1 -{2-trimethylsilanyl-
ethoxymethyi)-1H~pyrazo}o[3,4-b]pyridin-5-yl]-imidaxolidin-2-one (67.71% yield). 

Final Step; Preparation of l-(3H~bnida2o[4.5~b1pyridin-6-yl)-3~(4-meihvl-pwidm-3-vlb 
imidazolidin~2~om trifluoroaeetie acid (122A): 

Dioxane HCI (5 mL) was added to l-(4-methy!-pyridin-3~yl)-3-| i-(2-

trimethyIsUanyl-ethoxymethyl)-ll•I-pyrasr.olo[3,4-b)pyridin-5-yl]-imidazolidin-2-one (j-

I22a: 172 mg) at The resulting mixture was stirred at room temperature for 2 hours. 

The reaction was monitored by TLC (10% MeOH in CHCi?). Purification by preparative 

HPLC afforded 38 mg of the product (32% yield). 

'H NMR (CDjOIX 300 MHz); 8 8.6 (s, iH), 8.45 (s. IH), 8.3-8.2 (m, 3H), 7.35 

<d, iH), 4.2-4.1 (m,211), 4.0-3.9 (m, 211). 2.32 (s, 311) 

LCMS purity; 99.19%, m/z - 295.0 (M+l) 

HPLC; 95.78% 
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Exampie 123 
Preparation of l-(3~Am'mQ«lH~wdazol-6-vl}-3-('4-methvi-fn'ridm-3-vVhmidazoiidin-2-
one (123A): 

NH., 

A. 0 Y Jr'v N ro " 
CH, 

{12.3 A) 

Step 1: Preparation of Intermediate 2~FhiorOr4-[3~(4~methyl-<pwidin-3-vlh2-oX0-

imidasoUdin-l-ylj-bemonitrile 0-123a): 

Using the same reaction conditions as m Example 14, I -(4-methyl-pyridin~3-yI)-

imidazolidm-2-one (I- 14b: 300 mg. 1.69i mrno!) was reacted with 4-bromo-2-fluoro-

benzouitrile (372 mg, 1.86 mmol), I, 4-dioxane (SO mL), copper iodide (32/2 mg, 0.016 

mmoi), tram-] ,2-diammo cyciohexane (61 ml., 0.5079 mmol) and potassium phosphate 

(900 mg, 4.23 mmol) to afford the crude product. Purification by column 

chromatography on si lica gel (2% MeOH in CHCL) afforded 163 mg of 2-Fiuoro~4~[3~ 

(4-mcthyi-pyriditt--3-yl)-2-oxo-imidazoiidin~i -yll-bcnzouitrile (32.5% yield). 

LCMS purify? 97.23%, m/z- 297.0 (Mil) 

/• if ad Step: Preparation of i ~{3~A rntno-1 fl~mdazol-6~yt)~3~(4-methyl-pvridin-3~yi)-

imidazoIkiin-2-om (123A): 

20 Hydrazine hydrate (5 mL) was added to solution of 2-fluoro-4-}'3-(4-metliyi-

pyridin-3-yI)-2-oxo-imidazoHdin-1 -ylj-benxonitriie (I-1.23a: 163 mg) in 2-

methoxymethanol (10 ml..). The resulting mixture was heated to I70°C and maintained 

for 22 hours. The reaction was monitored by TLC (10% MeOH in CHCh). The reaction 

mixture was partitioned between ice water and ethylaeetate. The organic layer was 

25 washed with brine solution, dried over NSJSOJ and concentrated, Purification by 

preparative HPLC afforded 30 mg of the product (17.6% yield). 
: H NMR (DMSOKL, 300 MI lz): § ! 1.2 (s, 111), 8.54 (s, IH), 8.38 (d, IH). 7,62 

(d, Hi), 7,44 (s, IH), 7.36 cd, IH), 7.24 (d, IH), 5,3 fs, 2H)„ 4,15-3.85 (m,4H), 2.2.8 (s, 

3H) 
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LCMS purity: 97.44%, m/z::: 308.9 (M+l.) 

HPLC: 95.39% 

(124 A) 

{-Ben2athiazol-6-yI-3-(4-chioro-pyridIn-3->4)-imIda«>Min-2-otte(84A: 50 tag. 

! 0 0. i 515 mmoi) was added drop wise to a solution of sodium methoxide (0,122 g, 2,259 

mmoi) in 1,4-dioxane (15 mL) over a period of 5 minutes. The resulting mixture was 

refiuxed for 10 hours. The reaction was monitored by TLC (10% MeOH in CllCh). The 

reaction mixture was partitioned between ice water and ethylaeetate. The organic layer 

was dried §»pr''Naj$»Q* and concentrated. Purification by preparative HPLC afforded 16 

15 mg of the prod uct (31,66% y ield). 

Ti NMR (CDC13, 300 MHz): 6 8,9 (s, 11-1), 8.58 (s, IH), S.4(> (d, IH), 8.39 <$, 

IH), 8.1 (d, HI), 7,7 (dd, IH),6.92 (d, iH), 4.18-4,09 (m, 21!}, 4.0-3.9 (TO, 5H) 

LCMS purity: 99.16%. m/z - 326.9 (M+1) 

HPLC: 91.89% 

Preparation of l-Bemothiazid~6~yl-3-('4-difluorometh\>l~pyridm-3-yl}-imidazoUdin*2-one 

20 
Example 123 

(12.5 A) 

129 
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Using the same reaction conditions as in Example 14, t-benzothtazol-6-yl-

Imidazolidin-2-one CI-84b: 75 mg, 0.3173 mmol) was reacted with 3-bromo-4-

difluoromethyl-pyridme (60 mg, 0,2884 mmoi), !, 4-dioxane (5 mL), copper iodide (7.5 

mg), tram-1,2-diamino cyciohexane (15 mg) and potassium phosphate (122 nig, 0,5769 

mmol) to ailbrd the crude product. Purification by column chromatography on silica gel 

(2% MeOH In CHCh), followed by preparative HPLC afforded 2 mg of the product (2% 

yield). 

11 NMR {(1X1300 MM/): 5 8.92 fs, lli), 8.68 (s, 211), 8.36-8.32 (d, IH), 8.16-

8.12 (d, I !•!), 7.72-7.58 (m, 211), 7.24-6.8 (t, i 11), 4.24-4.04 (m, 411} 

LCMS purity; 95.49%, m/z347 (M+1) 

HPLC: 93.66% 

Preparation of 1 ••BeTizothiazol-6-yl-3-(4-h\'(iroxv)mthvl-pvridin~3~vl)-imidazolidin~2~one 

(H2M--
Using the same reaction conditions as In Example 14, l-benzothiazoi-6-yl-

imidazolidin-2-one (l-84b: 588.7 rag, 2,688 mmol) was reacted with 3-bromo-pyridine-4-

carbaldehyde (500 mg, 2,688 mmoi), 1, 4-dioxane (10 ml..), copper iodide (5L2 rag, 

0.2688 mmol), trans-i ,2-diamino cyciohexane (92.33 mg, 0.8064 mmoi) and potassium 

phosphate (1.711 g, 8.064 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHCh) afforded 250 rag of 3-(3-

Benz0thiazol-6-yl-2-oxoimida2:olidin-l-yl)-pyTidine-4-carbaldehyde (28.9% yield), 
fH NMR (DMSO-I.),,, 300 MHz): 5 9.94 (s, 1H), 9.3 Cs, 1H), 8.85 (s, i H), 8.64 (d, 

111), 8.32 (d. IH), 8.12-8.08 (d, iH), 7.7 (dd, HI), 7.66 (d, IH), 4,32-4.16 im, 4H) 

Example 126 

(126 A) 

"atkm of Intermediate 3-f3-Bemothiazai~6~vI-2-oxo-imidasolfdin-I-vl)-
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rndttJ^xlL 
imidazoUdin-2-tme (126A): 

NaBH* (82 mg, 2.1604 mmoi) was added to a solution of 3-(3-benzothiaxol-6-yl~ 

2-oxo-imidazoHdin-l ~yl)-pyridine-4~carbaldehyde ("1-126a; 140 rag, 0,4320 mmol) iff 

MeOH (i 5 mL) and DCM (5 mL) at 0°C. The resulting mixture was stirred for 10 

minutes. The reaction was monitored by TLC (10% MeOH in CHCL). The reaction 

mixture was partitioned between water and DCM. The organic layer was washed with 

water and dried under reduced pressure to afford 110 mg of the product (78.0i% yield ). 

41 NMR (DMS0-D6, 300 MHz): 5 9.3 (s, IH). 8.62 (s, Hi), 8.54 (d III), 8.32 (s, 

i H), 8.15-7.95 (m, 21:1), 7.6 (d. i H), 5.48 (t 111).. 4.6 <d, 21-)), 4.2-3.98 (m, 4H) 

LCMS purity: 88.87%, raht 327.1 (M+l) 

HPLC: 94.07% 

Preparation of /•Benzothiazol-6«vl~3~('6~methyl-pvrkiw-3~yl'hiinkimoHdin-2-o>w (127A): 

Using the same reaction conditions as in Example I4f l~benzothia/.oi~6-yl~ 

imida/.oiidin-2-one U-84b: 150 mg, 0.685 mmol) was reacted with 5-bromo-2-methyJ-

pyridine (140.5 mg, 0.822 mmoi), L 4-dioxane (SO mL), copper iodide (12.92 mg, 0.068 

mmol), trans-1,2-diamino cyciohexane (23 mg, 0.205 mmol) and potassium phosphate 

(435 mg- 2.055 .mmoi) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH In CHCh) afforded 110 mg of the product 

(5 1,80% yield). 
!H NMR (DMSO-06, 300 MHz); § 9,3 (s, 1H), 8.7 (s, 1H), 8,3 (s, 111), 8,1-7.9 

(rMu 3H), 7.3-7.2 <m, IH), 4,1-4,0 (m, 4HK 2.5 (s, 3H) 

LCMS purity: 9! .9%, m/z ~ 311.1 (M-J-1) 

HPLC: 92.14% 

Exa mpie I 

O N 

(127A) 
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Example 128 

Preparation ofl-Bemoihkizol-6-vl-3-{4-iriilnorometh\i-pwidm-3-ylHmidaz(>lidin-2~one 

(USA): 

Gp3Cv 

(128 A) 

Using the same reaction conditions as in Example 14, 1 •benzothiazoi-6-yl-

smidazolklm-2-one (I~84b: 150 mg, 0.684 rnmol) was reacted with 3-bromo-4-

tHfluoromeihyl-pyridine (185.75 mg, 0.822 mmoi), 1, 4-dioxane (10 mL), copper iodide 

! 0 (12,99 mg, 0.0684 mmol), tram-1,2-diamino cyciohexane (2337 mg, 0.205 mmol) and 

potassium phosphate (435 mg. 2.052 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (1% MeOH in CHCI.?), followed by preparative 

HPLC afforded 7 mg of t he product (12.04% yield). 

Hi NMR (CDCI3, 300 MHz): 6 8.92 <s, 1H), 8.82-8.79 (m, 2H), 8.38 is, 1H). 8.12 

15 (d, 1H). 7.7-7.62 (m, 2H), 4.18 (t, 2H), 3.96 (l, 211) 

LCMS purity: 85.069%, m/z - 365.1 (M+1) 

HPLC: 92.93% 

Example 129 
20 Preparation of3-(3-Bemothiazol-6-yl~2'mo-midazolidm-l~vl)-isonicolmonUrile (129A); 

o A 
„..N N i IT \-J u-

(129 A) 

Using the same reaction conditions as in Example 14, 1 -benzoihiazol-6-yl-

tmidazolidin-2-one (l-84b: 120 mg, 0.5472 mmol) was reacted with 3-bromo-

25 isonicotinonitrile (100 mg, 0.5472 mmol), 1,4-dioxane (.10 mL), copper iodide (12 mg), 
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trans-1,2-dia.mino cyciohexane (24 mg) and potassium phosphate (349 mg, {.6418 

mmoi) to afford the crude product. Purification by column chromatography on silica gel 

(2% MeOH mCHCL) afforded 47 mg of the product (26.70% yield). 

'HINMR (DMSO~I>6, 300 MHz); 6 9.3 (s, IH), 8.98 (s, IH). 8.65 (d, IH), 8.35 (s, 

S H). 8.12-7.9 (m, 311), 4.4-4.i (m, 4H) 

LCMS purity: 95.40%, m/z::: 322 (MM) 

HPLC: 98.74% 

Example 130 

Preparation of i-(4~Methvl~pvridm-3-yl)~3~naphtha}en-2-vl-letrahvdr0-pwimidin~2-am 
(130A): 

•Step Preparation of Intermediate l-(3-chhro-propvi)-3~(4-methvi~p}ridin-3~y!)-urea 

i-Chloro-3-isoeyanato-propane (1.6 g. 13.87 mmol) was added dropwise to a 

stirred solution of4-methyf-pyridin-3-ylamine (1 g. 9.25 mmol) in toluene (15 mL) at 

0°C. The reaction mixture was stirred at room temperature for j 8 hours. The reaction was 

monitored by TLC (100% ethylaeetate). The reaction mixture was filtered, washed with 

toluene and dried under reduced pressure to afford 2.12 g (99.5% yield) of i~(3-ehloro~ 

propyl )-3-(4-tnethyl-pyridin-3-yl)-urea. 

LCMS: 94.28%, m/z 228.1 (MM) 

Step 2; Preparation of Intermediate l-t4-meihvl-pyf'idin~3-\4Metrahydns-pvrimidm-2-

one (I-130b}: 

I -(3-Ch1oro~pyopyl)-3-(4"fflethyl-pyridin-3-yl)-urea (I-130a: 2 g, 9.25 mmol) in 

dry DMF (15 ml . ) was added to a stirred mixture of sodium hydride (3 30 mg, 13.87 

mmol) in T HF (30 mL) at (PC. The reaction was stirred at room temperature for i hour. 

The reaction was monitored by TLC (100% ethylaeetate). The reaction mixture was 

(130A) 



WO 2010/149755 PCT/EP2010/059029 

quenched with MeOH at 0°C\ concentrated under reduced pressure and partitioned 

between ice water and chloroform. The organic layer was washed with brine solution, 

dried over Na2S04 and concentrated under reduced pressure to afford IJ g (96. 5% yield) 

of l-(4-methyl-pyridin-3~yl)-tetrahydro-pyrjmidin-2-one. 
SH NMR (CDCIi, 300MHz): d 8.44-8.36 (m. 211), 7.19 (d, IH), 5.1-5.0 {br s, iH), 

3.72-3,64 (m, 1H), 3.52-3.4 (m, 3H), 2.29 (s, 3H), 2.2-2.1 (m, 2H) 

Final Step: Preparation of / -(4-Methvl-pwidm-3-vl)~3-mphfhaten~2~vl-tetrahydr0-
pynmidm-2'sme jj 3 OA): 

Using the same reaction conditions as in Example 14, M4-methyl~pyridin-3-yl)-

tetrahydro~pyrhmdin~2~one (I.-130b: 150 mg, 0.785 mmoi) was reacted with 2-bromo-

naphthalene (195 nig, 0,942 mmol), L 4-dioxane (20 mL), copper iodide (15mg, 0.078 

mmol), /ra».S' L2-ciianiiHO cyciohexane (0.03 mL, 0.235 mmoi) and potassium phosphate 

(4! 5 mg, 1.96 mmoi) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in CHClj), followed by reerystallization using 

DCM and hexane afforded 65 mg of the product (26.2% yield). 

•H NMR (CDClj. 300 MHz): 5 8.5 (s, SH). 8.39 (d, IH), 7.85-7.7 (in, 4H), 7,6-7.4 

(m, 3H). 7.18 (d, IH), 4.1-3.8 (m, 3H). 3.69-3.58 (m, IH), 2.4-2,3 (m, SH) 

LCMS purity: 99.72%, m/z - 318. i (M+1) 

HPLC: 98.65% 

Preparation of l-m~JbIyl-3-(4-triflu0mMethvhwridin-3-yl)-imi(i(izolidm~2~0m (}3!A) 

Step I: Preparation 

l-Chioro-2-isoeyanato-ethane (2.36 g, 0.02239 mmol) was added dropwise to a 

stirred solution of m-tolylamme (2 g, 0.01866 mmoi) in toluene (50 mL) over a period of 

30 minutes at 0CC. The reaction mixture was stirred at room temperature for 12 hours, 

Example /,?/ 

(131 A) 

134 
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The reaction was monitored by TLC (5% MeOH in DCM), The reaction mixture was 

filtered, washed with toluene and dried under reduced pressure to afford 3.8 g (97% 

yield) of I"(2-ehloro~ethy!)~3~m~toiyl~urea. 
!H NMR<DMSO-D6, 300MHZ): 5 8.56 (s, IM), 7.23 (s, IH), 7.2-7.05 (m, 2H), 

6.72 (d, 1 Hi. 6.36 (t, 1 LI), 3.7-3.6 (m, 2H), 3.45-3.38 (m, 2H), 2,23 (s, BIT) 

Step 2: Preparation of Intermediate I-m-toiyl-rmkiazolMin-2-om (1-131b}; 

l-(2-Giloro-ethyi)-3~m~toly!~urea 0-131 a: 4 g, 18 .86 mmol) in dry DMT (70 mL) 

was added to a stirred mixture of sodium hydride (i .358 g, 28.30 mmoi ) in THF (70 mL) 

at 0°C. The reaction was stirred at room temperature for I hour. The reaction was 

monitored by TLC (100% ethyl acetate). The reaction mixture was quenched with MeOH 

at 0°C, concentrated under reduced pressure and partitioned between ice water and 

chloroform. The organic layer was washed with brine solution, dried over NajSO,*, and 

concentrated under reduced pressure to afford 2.7 g (81.34% yield) of 1 -m-tolyi-

i mi dazolid i n-2-o ne. 
! H NMR (DMSO-l>6. 300MHZ): 5 7.4-7,3 <m, 2H), 7.18 (t. IH), 6.95-6.89 (br s. 

IH), 6.8 (d, iH), 3.85-3,78 (m, 211), 3.44-3.36 (m, 211). 2.26 (s, 3H) 

LCMS purity: 96.44%, m/z™ 177.2 (M+l) 

Final Step: Preparation of 1 -m- Tolvl~3~(4~iriihioromelhvPpvridin-3-vi}-imidazoliditt~2~ 
one (131 A): 

Using the same reaction conditions as in Example 14, l-ro-toiyMmidazoiidin-2-

one (1-13.1 b: 150 mg, 0.8522 mmol) was reacted with 3-bronvo-4-tritluo.romethyi-

pyridine (160 mg, 0.8522 mmoi), 1,4-dioxane (5 mL), copper iodide (16.23 mg, 0.0852.2 

mmoi ), trans-1,2-diamino cyciohexane (29.27 mg, 0.2552 mmol) and potassium 

phosphate (542.56 mg, 2.556 mmol) to afford the crude product. Purification by 

preparative HPLC afforded 94 mg of the product (34.43% yield). 

'H NMR (CDClj, 300 MHz): 6 8.82-8.75 (br s, IH), 7.64 (d, IH), 7.46 (s. Hi), 

7.4-7.2 im, 3H), 6.95 (d, 1 H), 4.15-3.85 (m, 411), 2.36 (s. 3H) 

I,CMS purity: 97.94%, m/z - 321.7 (M+l) 

HPLC: 97.47% 
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Exampie 132 

milUMl--

Using the same reaction conditions as in Example !4, 1-(4-niethy1-pyridin~3-yl}-

imida/.olidin-2-one (j-l4b: 100 mg, 0,564 mraol) was reacted with 5~bromo~2~methyl-

2J:l~indazole {120 nig, 0.5741 mmoi), 1. 4-dioxane (15 ml..), copper iodide (10 mg, 0,056 

mmol), tram~1,2-diamino cyciohexane (19 mg, 0,166 mmol) and potassium phosphate 

(360 mg, ! .698 mmol) to afford the crude product. Purification by preparative HPLC 

afforded 3,6 mg of the product (6.228% yield ). 
?H NMR CCDjOD, 300 MHz): <> 8.5-846 (br % 111), 8.43-8.32 im, II Ik 8.15 (s, 

IH), 7.82-7.54 (m, 311). 7.4 (d, HI. 4.3-4.1 (m, 511), 4.05-3.92 (m, 2H), 2.4 (s, 3H) 

LCMS purity: 96.38%, m/z— 308.1 (M+l) 

HPLC: 96.18% 

(133 A) 

Using the same reaction conditions as in Example 14, M4-methyl»pyridm-3~yl>-

imida/olidiiv2-one (M4h: 150 mg, 0.8465 mmol) was reacted with I-bromo-naphthalene 

(118 mL, 0.8465 mmol), i, 4-dioxane (10 mL), copper iodide (18 nig), (ram-1,2-dlamino 

cyciohexane (36mg) and potassium phosphate (539mg, 2,5395mmol) to afford the crude 

product. Purification by column chromatography on silica gel (2% MeOH in DCM) 

afforded 162 mg of the product (63.28% yield). 

N O 

Example 133 
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IT NMR (IDMSO-Df,, 300 MHz); 5 8.76-8.28 Cm, 2H), 8.2-7.8 (m, 3H),.7.76-7,24 

(m, SH), 4.2-3.92 (br s, 4H), 2.35 (s, 311) 

LCMS purity; 98.99%. m/z:::; 303.9 (M+!) 

HPLC; 98,34% 

Example 134 
Preparation ofl-(l-Methyl-IH-mdol-5-y})-3-(4~methyl~pvridm-3~ylMmidazol!idm-2-0m 

PH 3 

{1 x JUO> 
T | 
CH3 

(134.A) 

Using the same reaction conditions as in Example 14, I~(4-methy!-pyridm-3-yl)-

hriidazoiidin-2-one (i-T4b: 150 mg, 0.84? mmoi) was reacted with 5-bromo-1 -raethyl-

1 H-indoie (215 mL, 1.016 mmol), 1,4-dioxane (20 mi.,), copper iodide (IS mg. 0.084 

mmol), Wam~\,3-d.iaittiit© cyciohexane (0.03 mL, 0.254 mmoi) and potassium carbonate 

(230 mg, 1.69 mmol) io afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHCI3), followed by recryslallization using 
DCM and hexane afforded 55 mg of the product (27% yield). 

11I NMR (CDC14. 300 MHz); 8 8.53 is. IH), 8.38 (d, M% 7.7-7.55 (m, 2! I), 7.4-

7JS (m, 2.11), 7.1-7.01 (m, HI). 6.5-6,45 (br s, LIT), 4.2-4.05 (m, 21i). 4.0-3.9 (tn, 2H)S 

3.78 (s. 3! {), 2.38 (:s. 3H) 

LCMS purity: 93.43%, m/z - 307.1 (M+l) 

HPLC: 87.9i% 

Example 135 

Preparation of 6-[3~(4~Methyt-pyridin~3~yrh2-oxo~imidazolidm-l-yll~L2-dihvdrQ-
indmoi-B-ane (I Md J.: 
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K! O 

NH 

(135 A) 

Imidazolidin-h^ll^emoic acid me thy! ester (I~135q): 

Using the same reaction conditions as in Example 15, M4-rnethyi~pyridm-3-yl)-

imkkzoUdin-2-une (j- 14b: 295 rag, 1.65 mmol) was reacted with 4-brorao-2-iluoro-

benzoie acid methyl ester (350 mg, J .5 mmol), L 4-dioxane (25mL), copper iodide (32 

mg, 0.165 mmol), /ram-L2-dianuno cyciohexane (70 mg, 0,495 mmol) and potassium 

phosphate (875 mg, 4.12 mmol). The resulting mixture was refluxed for 18 hours. The 

reaction workup afforded 350 mg of2-fluoro-4-f3-(4-raethyl-pyridin-3-yl)-2-o.xo~ 

imidazolidin-1 -ylj-benzoic acid methyl ester (68.7% yield), 
SH NMR (CDCU, 300 Mi l/}:8 8.78-8.26 (m, 2H), 8.1 .-7.82 (m, 111). 7.55 <d5 1 if). 

7.48-7.12 (m. 211), 4.3-3.8 (m. 7H), 2.32 (s, 3H) 
LCMS purity: 97.47%, m/z «=== 330.1 (MiI} 

Final Step: Prepamthmof6-{M4yMe{fryhtwMw~^bfawtmd^ 

Hydrazine hydrate (10 mL) was added to 2-fluotx>-4-[3-(4-methyl-pyridm-3-yl)-2-

oxo-imidazolidin-l-yl j-ben/.oic acid methyl ester (1-I35a: 350 mg, 1.06 mmol) and the 

resulting mixture was heated to 12-0°C for 18 hours. The reaction was monitored by TLC 

(10% MeOH in CHCk), The reaction mixture was partitioned between ice water and 

ethylaeetate. The aqueous layer was concentrated to afford the crude product. Purification 

by column chromatography on silica gel (10% MeOH in CHCi.s), followed by preparative 

HPLC afforded 135mg of*the product (4 i .2% yield). 
lH NMR (DMSO-Dfc, 300 MHz): 6 11.2-10.8 (br s, IH), 10,7-10.4 (br s, 1 H), 

8.58-8.3 Cm, 211), 7.62-7,42 (in, 2H), 7.41-7,22 (m, 2H), 4.2-3.82 (m,4H), 2,28 (s, 3H) 

LCMS purity: 99,15%, m/z - 310.0 (M*l) 

HPLC: 97,14% 
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Example 136 
Prepgf'aiionpflf4-Meth\d-pyridir}-3-yl)-3-thiem}f32-e]pyridm~3-vl-hnidazplidm~2--om 

Step i: Preparation of Intermediate !-(4-CMoro-thieno[3,2-citjyridm-3-vl)-3~(4-methyl-

Using the same reaction conditions as in Example 14, J-(4-methyl-pyridisi-3-yl)-

iniidazolidin-2-one (1-14bi 321,4 mg, 1,8142 mmol) was reacted with 3-bromo4-ehloro-

10 thienoj'3,2-c (pyridine (500 mg, 1.9956 mmol), 1, 4-dioxane (50 mL), copper iodide (34,4 

mg. 0.1845 mmol), tram-l,2-diamino cyciohexane (62.3 mg. 0,5434 mmol ) and 

potassium phosphate (961.3 mg, 4,528 mmoi ) to afford the crude product. Purification by 

column chromatography on silica gel (2% MeOH in CHCIj) afforded 220 mg of 1 ~{4-

Chloro4hieno[3,2-c}pyridin-3-yl)-3-(4-methyl-pyridii'!-3-yi)-imidazol!dIfv2-one (35.2% 

15 yield). 
! II NMR (CDC1* 300 MHz): $ 8.55 fs. 1 ft), 8.46-8.2 (dd, 211), 7.8-7.6 (m. 1 Hi. 

7,3-7.2 Cm, 211), 4.2-4.0 (m, 4H), 2.4 (s, 3H) 

Fma! Step: Preparation of 1 ~(4-h{elhxk&mdU^ 
20 imidazolidin-2-QM. < J3fhi); 

Activated Zinc (417 mg, 6,380 mmol) was added to a stirred solution of l-(4-

chlorc^-thienoj3,2-c]pyridin-3-yl}-3-(4-nTethyl-pyridin-3-yl)-imidaxolidin-2-one (1-136a: 

220 mg, 0,6380 mmol) in acetic acid (10 mL). The resulting mixture was stirred at room 

temperature for 2 days. The reaction was monitored by TLC (10% MeOH in DCM), The 

25 reaction mixture was filtered and the filtrate was concentrated under reduced pressure. 

Aqueous NIT* solution was added to the concentrate and extracted with DCM. The 

organic layer was dried o\er INa-SO.; and concentrated under reduced pressure to afford 

5 (S36A) 

139 
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the crude product. Purification by column chromatography on silica gel ($% MeOH in 

DCM ) afforded 80 mg of the product (40,6% yield), 

11 NMR (DMSO-D&, 300 MHz): 5 9.15 (s, IK), 8.8-7.91 <m, 4iff 7.68 (s( 111), 

7.48-7.02 (m. 1 i ff 4,24-3.92 (rav 4H), 2.3 (s, 314 ) 

LCMS purity: 98.96%, mfz 310.9 (M4--1) 

[-{PLC: 95,37% 

Exampie: 13? 
Preparation ofl-f5-Chloro-l-meih\?l-JH-mdol-3-yl)-3-t'4-meth\4-pwidin-3-vi)-

hmdazolidin-2-om ( 13 7A) •' 

Step I: Preparation of Intermediate 3-Bromo-S-chloro-1-methyl- IH-indole (7- 137a): 

K;COj (1.39 g, 10,08 mmol) was added to a stirred solution of 3~bromo-S~eMoro-

1 H-mdole (775 mg, 3.36 mmol) in DMF (7.5 mL) and the resulting mixture was stirred 

for 30 minutes. This was followed by the addition of methyl iodide (572.5 mg, 4,03 

mmol) at 0-5'T and the stirring was continued for a further 2 hours at room temperature. 

The reaction was monitored by TLC (10% ethylaeetate in hexane). The reaction mixture 

was partitioned between ice water and DCM, The organic layer was concentrated to 

afford the crude product. Purification by column chromatography on silica gel (5% 

ethylaeetate in hexane) afforded 530 mg of3-Btomo-5-ehloro-I-methyl-lf {-indole (65% 

yield), 

41 NMR (DMSO-Df>, 300 MHz); 5 7.94-7,2 (m, 411), 3,8 (s, 31 f) 

Final Step: Preparation of i~f5-C'hloro-l-metk\>l-lH~mdol~3~vth3~{4~ftiefhyl~pvruiifi~3~ 

vl)-imidozolklin-2-om (137A): 

Using the same reaction conditions as in Example 15, l-(4-methyJ-pyfidin~3-yl)-

imiciazolidin-2-oiiie CM4b: 150 mg, 0.8465 mmol) was reacted with 3-bromo-5-ehloro-\~ 

C! 

(137 A) 

HQ 
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methyl-.1 H*indole (I-137a: 226,2 mg, 0.9311 mmoi), L 4-dioxane (20 mL), copper iodide 

#16.1 mg, 0.8465 mmol), (rrns- I,2-diamino cyciohexane (30,6 mL, 0.255 mmol) and 

potassium phosphate (441 mg, 2.077 mmoi). The resulting mixture was heated to reflux 

for 16 hours. The reaction workup afforded 170 mg of ! -(5-ChJoro-! -methyl-1 H-indol~3~ 

5 >'})-3-(4-meihyl-pyridin-3-yl)-imidazolidin-2>one (58.9% yield). 
lH NM.R (DMSO-D6, 300 MHz): 5 8.68-8.18 (m, 2Hk 7.7 (s, IH), 7.6-7.08 (m, 

411), 4.1-3.9 (hrs, 4! Ik 3.78 (s; 311), 2.3 (s, 311) 

LCMS purity: 100%, mil - 340.8 (M + l) 

HPLC: %.!% 
10 

Exampie 138 

(13SA) 

15 Using the same reaction conditions as in Example 14, l-(4-methyl-pyridm~3-yl)-

irnidazoSidin-2-one (1-14b: 150 mg, 0.847 emio!) was reacted with 5~broroo~indan (248 

mg, 1,0163 mmol), 1, 4-dioxane (10 mL), copper iodide (0,0161 g, 0.0842 mmol), tram-

1,2-diamino cyciohexane (0.028g, 0,245mmol) and potassium phosphate (538/ng, 

2.537mmol) to afford the erode product. Purification by column chromatography on 

20 silica gel (1% MeOH in CUCIj) afforded 45 mg of the product (20% yield), 
!H NMR (CDCL. 300 Vlll/r 6 8.8-8.2 (m, 2H), 7.7-7.0 (m. 4H), 4.15-3,8 (m. 

4H), 3.15-2.65 (m, 4H), 2.34 ($, 3H), 2.2-1.8 (m, 2H| 

LCMS purity: 85.44%, m/z = 294.1 (M+l) 

HPLC: 9! ,46% 

Example 139 
Preparation uj / fiKi^uJhjrh/upIh n ttwifni jn> lain J \I/ !3-ihh\(p-0'g»«(iqn>-

l-Q.mlU.9JJ.: 
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(139A) 

Using Ihe same reaction conditions as in Example 14, l-{4-methy1-pyridin-3-yl)-

imidazolidin-2-one (i.-.14b: 500 mg, 2,825 mmol) was reacted with 5-bromo-

henzo['b]thiophene (661.86 mg, 3.12 mmoi). 1. 4-dioxane (20 mL). copper iodide (53.81 

g, 0.2825 mmol),/ram"--l,2~dtammo cyciohexane(97.03 g50.8475 mmol) and potassium 

phosphate (i ,7%g, 8.475 mmoi) to afford the crude product. Purification by column 

chromatography on silica gel (1.2% MeOH in C-HCb), followed by preparative HPLC 

afforded 40 mg of the prod uct (4.61% y ield), 

H NMR (CDjOIX 300 MH/). 8 7.4-7.1 (m. 211). 7.02-6,65 (m, 211). 6.54-6.1 (m, 

411). 6.0-5.5 (m, 2H), 1.12 (s, 311) 

LCMS purity: 95.27%, mfz** 308.0 (M+1) 

HPLC: 97,39% 

Example 140 
Preparation of 2~Fluoro~4~f3'{4-me(h\>l-pwidin~3~vl)-2-oxo'imidazoUdin~l~vl)' 

hemoriUrile (140A): 

(140 As 

i he title compound was prepared in a manner analogous to the procedures 

described lor Example (1-123a). 
lH NMR (DMSO-D<$, 300 MHz): § 8.55 (s, IH), 8.42 (d, 1H), 8,0-7.74 (m, 211), 

7.7-7.52 (m. Hi), 7.38 id, 1 H). 4,18-3.9 (m,4H), 2.29 (s, 3H) 

LCMS purity: 96.%%, mV = 297.1 (Mr!) 

HPLC: 97.49% 
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Example 141 
Preparation of l-(lH~Bemotriazot-5-vl)~3~(4~methyl-pvridm~3~\d}-midazoiidin-2-om 

^ o HCI 

ft 1 B L 1 ,N 
i j4h^. .-••• s r 

CH, 

^ N" ^ "N 

L_ I 

(141 A) 

Step 1; Preparation of' intermediate 114~Methyi~pyridm-3-yl)~3~fl-f2-trmethy{sikt/iyi-

ethox\methylhU-f~benz0triazol~5~yfl-imidazolidw~2~om 

Using the same reaction conditions as in Example 14,1 ~(4~methyl~pyridm-3-y!)-

If inudazolidin-2-one ft-14b: 175 mg, 0.9875 mmol) was reacted with 5-brotm>l-(2-

tjimethylstfanyl-ethoxymethyl)~1H-benzotriazole (353 mg, 1.08634 mmol), 1,4-dioxane 

(50 mL), copper iodide (80.76 mg, 0.09875 mmol), trans-1,2-diammo cyciohexane (33.9 

mg, 0.2.962 mmol) and potassium phosphate (524 mg, 2.4689 mmol) to afford the crude 

product. Purification by column chromatography on silica gel (2%! MeOH in CBCIj) 

15 afforded 350 mg of 1 -(4-Methyl-pyridin-3-yl)-3-[l-(2-trimethylsiianyi-ethoKymethyl)-

111-benzo(riazol-5-yl|-imidazolidin~2~one (79% yield). 

T1 NMR (CDCli, 300 MHz): 8 8.66-8.25 (m, 2H), 8,2-7.6 (m. 211), 7.2-7.4 (m, 

21!), 6. i5-5.8 (d. 211), 4,35-3.9 (ro. 411), 3.7-3.4 (m, 21 i), 2.4 ss. 311), 1.05-0.7 Cm, 2Ii>, 

0.2 -0.2 (m, 

Fitted Step: Preparation of 1-(1 H-Bemofriasol-5-vlh3-(4-tftethvl-pvridin-3-yD-

imidazolid&t~2-om hydrochloride (14 

Dioxane HCI (10 nil) was added to ! -(4-methyl-pyridin~3-yl)-3~[l~(2-

trimethylsi1anyl-ethoxymethyl)-.1 l::1~benzotriazo!-5~yIj-imidazoiidin-2-one (1-141a: 350 

25 mg, 0.78125 mmol) and the resulting mixture was stirred room temperature for 12 hours. 

The reaction was monitored by TLC (10% MeOH in DCM). The reaction mixture was 

concentrated and washed with ether. The solid formed was collected and dried under 

reduced pressure to afford 230 mg of the product (89.4% yield). 
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i-I NMR (DMSO~D6, 300 MHz): 5 9.02 (s, IH), 8.84-8.6 (m, IH), 8.2-7.8 [m, 

4H\ 4.3-4.0 On. 4H), 2.35 (s, 3H) 

LCMS purity: 84.98%, m/z295.1 (M+l) 

HPLC: 95.S 7% 

Example 142 

Preparation of I-Bemothiazol-6-vi~3~(4~iwtln>l-pvHdw~3~vl)-1.3~dibvdro~imidazoi~2~one 

(14241: 

TEA (185 tfiL, 1.3315 mmoi) and triphosgene (138 mg, 0.4660 mmol) were 

added to a solution of benzotbiazoi-6-ylamine (200 mg, 1.3315 mmol) in THF (20 mL) at 

0"C. The resulting mixture was stirred at room temperature for 3 hours. This was 

followed by the addition of 2,2-dimethoxy-ethylamine (173 mL, 1.5978 mmol) in THF 

and T EA (185 mL, 1.3315 mmol) and the stirring was continued for a further 18 hours at 

room temperature. The reaction was monitored by TLC (50% ethylaeetate in hexane). 

The reaction mixture was concentrated and the concentrate was partitioned between 

ethylaeetate and water. The organic layer was washed with water, brine solution, dried 

over Na?S(>4 and concentrated. Purification by column chromatography on silica gel 

(100% .ethyl acetate) afforded 300 mg of l~Benz»thiazo!~6-yi~3~(2,2~dirnethoxy-ethy!)~ 

urea (80.21 % yield). 
ll\ NMR (DMSO-D<„ 300 MHz): 5 9.2 (s, ii-I), 8.85 (s, IH). S.3 (s, IH), 7.95 (d, 

IH), 7.4 (d, IH). 6.3 (s, IH).4.6-4.2 (m, 111) , 3.4-3.1 ( m, BH) 

LCMS purity: 98.37%, in//. * 282.0 (ATM) 

Siep 2: Preparation of Intermediate }~Benzoihiazol-6-yl~.l J-dihydro-imklazol-2-Qm'1.1-
!42h): 
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IN H2SO4 (2 mL) was added to l~benzothia2ol-6-yl~3T2,2-dimeihoxy^thyi)»urea 

{1- 142a: 300 mg) and the resulting mixture was stirred at (PC for 30 minutes. The 

reaction mixture was heated to S0*C for 2 hours. The reaction was monitored by TLC 

(10% MeOH in CHQ3). The reaction mixture was cooled to (PC and hasified with 10% 

KOI I solution. The precipitate was collected, washed with water and dried under reduced 

pressure to afford 170 mg of l-Benzothia^ol-6-yl-13-^ihydro-miidazol-2-one (73.59% 

yield). 

"H NMR (DMSO-D.5, 300 MHz): 8 10,6-10.1 (br s, IH), 9.35 (br s, IH), 8.5 (s, 

iH), 8.2-7.7 (m. 2H), 7.0 (s, iH), 6.6 (s, HI 

LCMS parity: 93.78%, m/z - 217.9 (M+l) 

HPLC: 94.03% 

Final Step: Preparation of l-fiemoihiazol~6-vl-3-(4-methvl-pvridm-3-yl)-lJ-dihydro-

imidazot-2-one (MIA): 

Using the same reaction conditions as so. Example 14, 14}enzothiazoS-6~yl~L3-

dihydro-imidazol-2-one <1 -142b: 170 mg, 0.7834 mmol) was reacted with 3~k>do~4~ 

methyl-pyrkline (172 mg, 0.7834 mmol), 1,4-dioxane (10 mL), copper iodide (17 mg), 

trans- i,2-diamino cyciohexane (34 rag) and potassium phosphate (499 mg, 2.3502 

mmol) to afford the crude product, Puritication by column chromatography on silica gel 

(2-3% MeOH in CHCI-jt), followed by preparative HPLC afforded 16 mg of the product 

(6.63% yield). 

Hi NMR (DMSO 1)?., 300 MHz): 3 9.42 (s, IH), 8.67-8,45 (d, 211), 8.25-8.14 id. 

Iii), 8.05-7.94 (m, iH), 7.55-7.32 (m, 2H), 7.18-7.05 (d, 1H). 2.34 %3H) 

LCMS purity: 97.90%, m/z = 308.9 (M+l) 

HPLC: 97.01% 

Example 143 
Preparation of l-(3~Amwo~1~methyl-lH-indazal-6'-yl}~3~(4-methyl~pyridw~3~yl)-

imdmolid'm-2-om {143A}: 
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NH, 

(143 A) 

Methyl hydrazine (10 mL) was added to a stirred solution of 2-fluoro-4-|'3-(4-

methy l~pyridin-3-yl)-2~oxo-imk1azohdin-1 -y f j~benzonitrile (I-f 23.a: 240 mg, 0.80998 

mmol) in 2-methoxy ethanol (20 ml..). The resulting mixture was stirred at 170T for 12 

hours. The reaction was monitored by FI X"' (10% MeOH in Q ICh). Fhe reaction mixture 

was cooled to room temperature and concentrated. Ice was added to the concentrate and 

the precipitate formed was collected and dried under reduced pressure to afford 180 mg 

of the product (69.2% yield), 
S1 { NMR (D.MSO-f).. 300 MHz): 5 8.8-8 J {d, 211), 7.8-7.15 (m. 41 i s, 5.35 (s. 

21I), 4.4-3.8 Cm, 4H), 3.6 <s, 311), 2.35 (>. 3H) 

LCMS purity: 99.42%, m/z = 323,1 (M+1) 

HPLC: 95.08% 

Example 144 

(144 A) 

Step ./: Preparation of Intermediate -(4~Meihy}-pwidin~3~y4h3~il~(toimm~4~sulfonylh 

lH~indal-6-yl1-mkkxzoUdin-2-ime ft-144a); 

Using the same reaction conditions as in Example 14, l-(4-melhyl-pyridin-3-yl)-

imidazolklin-2-one (M4b: 130 mg, 0.00073 mol) was reacted with 6-bromo-1-(to!uene-

4-sulfonyl)-1 M-indole (200 mg, 0.00073 mo!), L 4-dioxane (20 ml.), copper iodide (13 

mg, 0.000073 mot), fm«^-l,2-diamino cyciohexane (26 mg, 0.00021 tool) and potassium 

phosphate (309 mg, 0.00146 moi) to afford the crude product. Purification by column 
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chromatography on silica gel (2% MeOH in CHClj) afforded 94 mg of i-(4-MethvI-

pyrid m-3-yl )->-{'! -(toluene-4-su!fonyi)-1 H-indol-6-yI j-unidazolidi o-2-orse (30.12% 

yield), 

'H NMR (CDCi.v 300 MHz): ft 8.7-83 (m, 2H), 8.16 (s, 1H), 7.95-7.7 (m, 2H), 

5 7.68-7.4 (m, 211), 736-7.12 (m, 4H), 6.7-6.5 (s, IH). 4.3-3.8 <m, 4H).2.4 h, 3H). 2.3 <s, 

3H) 

I,CMS purity: 81.93%, m/z - 447.1 (MH) 

Final Step: Preparation of l~(IH-indol-6-\j)~3-(4-methyl~pw$dw-3-vl)-imidazQHdin-2-

10 one (J44A): 

J0%NaQH solution (10 mL) was added to a solution of I<4-methyl-pyridin-3-

y!)-3-| I-(toluene-4-su'ifonyl)- 311-indoi-6~yl)-imk1axo!idin-2-one ({-144a: 94 mg) in 

ethanol (10 mL). The resulting mixture was heated to reflux at 90"C for 1 hour. The 

react ion was monitored by TLC (10% MeOH i n CHCU). The reaction mixture was 

15 concentrated and partitioned between ethylaeetate and water. The organic layer was 

washed with water, brine solution, dried and concentrated. Purification by column 

chromatography on silica gel (2% MeOH in DCM) afforded 29 mg of the product 

(47.54% yield). 

41 NMR <€Q3OD, 300 MHz): 5 8.7-8.2 im, 2H), 7.9-7.0 im.. 511), 6.4 (s, IH), 

20 4.3-3.8 (rn, 4H}, 2.4 (s, 311) 

LCMS purity: 75.15%, m/z - 293.0 (M+l} 

HPLC: 85.90% 

Example 145 

(145 A) 
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Using the same reaction conditions as in Exampie 14, 1 -(4-methy{-pvridin-3-yl}-

iiTudazahdin-2-one < 1-14b; 165 mg, 0.932 mmoi) was reacted with 7-bromo-3~chioro-

imidazo[ i,2~a]pyridine (278 mg, 1.21 mmol), 1, 4-dioxane (6 mL), copper iodide (17/71 

mg, 0.093 mmoi), tram-1,2-diamino cyciohexane (32.0.1 mg, 0.279 mmol) and potassium 

phosphate (493.96 mg, 2.33 mmoi) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHClj), followed by preparative HPLC 

afforded 20 rug of the product (6.57% y ield). 

11 NMR (GDClj, 300 Mil/): 6 9.1-8.9 (m, 2ih. 8.6-8.3 (m, 211). 8.0-7,6 (m, 311), 

4.4-4.1 (m, 411), 2.6 (s, 3H) 

LCMS purity: 83.31%, m/z - 328.0 (M+l) 

HPLC: 89.12% 

Example /46 
Preparation of l~Methvl~3~f3~f4-meihvl-pvridm-3-vlh2-oxo-imidasolidin-l~v}]~lH-
indok'- 4-carhuwlrile f 146/1): 

CH;S 

0 «-HN 1 X j YJ 
CH3 

N" 
(146 A) 

Step. 1: Preparation of Infer mediate 3-Bromo~IH-mdale-4-carbonhrile (I-146a): 

Bromine in DMF (0,796 g, 4.975 mmol) was added to a stirred solution of 1H-

indole-4-carbonitrile (700 mg. 4.9295 mmol) in DMF (15 mL) at. room temperature. The 

resulting mixture was stirred at room temperature for 2 hours. The reaction was 

monitored by TLC (10% ethylaeetate in hexane). The reaction mixture was poured into 

ice water containing 0.5% ammonia and 0.5% sodium, metabisulphite, The precipitate 

was collected, washed with cold water and dried to afford 850 mg of 3-Bromo-l H~ 

in.dole-4-carho.nitrile (78,41 % yield). 
;IINMR (DMSO-De. 300 MHz): o 12.1 is, IH), 8.02-7.49(m. 311), 7.42-7.2 <m. 
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Step 2: Preparakm of Intermediate 3'Bromo~l~methyl'lH-mdole~4~carbomtrHe (L 

146b); 

3-Bromo-1 H-iftdoie-4-carbonitrile 0-146a; 500 mg, 2.272 mmol) was added 

dropwise to a stirred mixture ofNaH (0.2!8 g, 9.0833 mmol) in dry DMF (15 ml) at 0*0 

5 over a period of 10 minutes. This was followed by the addition of methyl iodide and the 
resulting mixture was stirred at 0°C for 2 hours. The reaction was monitored by TLC 

(10% ethylaeetate in hexane). The reaction mixture was quenched with ice water; the 

precipitate formed was collected and dried to afford 0.400 g of the crude product. 

'H NMR (CDCh, 300 MHz): 5 7.8-7,0 (in, 4H), 3.82 (s, 3H) 

Finai Step: Preparation of Intermediate I-Methvl-3-f3~(4~methyI~pyridm~3~yrh2-oxo-

wridazalid'm-1 -yl]-1 H-mdole~4~carboniirile £146A): 

Using the same reaction conditions as in Example 14, I -(4-methyl-pyridin~3-y 1)-

imidazolidin-2~one (1-14b: 110 mg, 0.621 mmoi) was reacted with 3-bromo-l-methyl-

15 i i i• indole-4-carhonitt iie 0-146b: 175 mg, 0,744 mmoi), 1, 4-dioxane (15 mL), copper 

iodide (1 Img, 0,0573 mmol), fraMS-l ,2-diamino cyciohexane (21 mg, 0.1843 mmol) and 

potassium carbonate (171 mg, 1,239 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (3% MeOH in CHCL) afforded 49 mg of 1-Methyl-

3-[3-(4-methyl-pyridin-3-yl)-2-oxo-imidazoHdin-1 -ylj-l H-indole-4-carbonitrile (23.90% 

20 yield). 

* 11 NMR (CDCU. 300 Mlh): 8 8.6 (s, ill), 8.5-8.3lm9 lfi). 7.7-7.1 (m, 4U), 

4.18-3.95 (% 4H). 3.85 (s, 3H), 2.45 (s, 311) 
LCMS purity: 99.70%, m/z, === 331.9 (M+1) 

HPLC: 95,81% 

.Example.147 

Preparation of l~Hy(iroxymeihyl-33~dimeth\4~5~f3-(4~meihyl-pwidm~3~yli-2-oxo-

imidazoiidm-l~yi]~L3-dihydro-imhl-2-om (147A): 
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HO 

(147 A) 

Siep I: Preparation of Intermediate 3J-Dimeths$-$-f314-methvl-pvridin-3-vlh2-oxo~ 
imidaz alidirt-1 -vl]~ I ~ (2-iriimthyhilanyl-ethoxvmeth vi) ••13^h}^o-mdoF2~ane{^ 

5 Using the same reaction conditions as in Example 14, l-(4-methyi-pyridin-3-yl)-

imidazoIidin-2-one (1-14b: 0.123 g, 0.0007 mol) was reacted with 5-iodo-3,3-dimethyl-l -

(2-tnnn^thylsilanyl~ethoxymethyl)-L3~dihydro-indol-2-one (0.29 g, 0.0007 mol), 1. 4-

dioxane (20 mL), copper iodide (0.033 g, 0.00007 mol), (ram A,2-diamino cyciohexane 

(0.028 g, 0.00025 mol) and potassium phosphate (356 mg, 0.001.68 mol) io alfbrd the 

10 crude product Purification by column chromatography on silica ge! (80% ethylaeetate in 

hexane) afforded 170 mg of 3,3-Dimethyl-5-[3-(4-methyi~pyridin-3-yl)-2-oxo-

imidazolidin~l -yl j-1 ~(2-trimethylsilar!y!-ethoxymethyl)-1,3~dihydi'0~indol-2-one (52.14% 

yield). 

hi NMR (CDClj, 300 MHz): 5 8.6-8.4 (m, 2H), 7.5-7.0 (m, 4H), 5.2 (s, 2H), 4.2-

15 3.9 (m, 4H), 3.6-3.4 (m, 211), 2.3 (s, 3H), 1.4 (s, 614), 1.1-0.7 (m, 211), 0.2 0.2 (s, 9H) 

LCMS purity: 88.56%, m/z467.2 (M+l.) 

Final Step: Preparation of l-HydroxymetM-3, 3~dmethvl-^314-melhyl'P)rMinr3~}fJh 

2'QX0AmMmMM^UdJzM)^hipd0F2-'0m Q47A j: 
20 Dioxane HCI (4 mL) was added to 3 J-dimethyl-5-[3~(4-methyl~pyridin~3~yl)-2-

oxo-imidazolidin-1 -yl j-1 -(2-trimethyisilanyi-ethoxymethyi)-1,3-dihydro~indol-2-one (L 

147a: 50 mg) and the resulting mixture was stirred room temperature for I hour. The 

reaction was monitored by TLC (10% MeOH in CHCIj). The reaction mixture was 

hasified with bicarbonate solution and extracted with DCM. The organic layer was 

25 concentrated; the concentrate was recrystallized with DCM and hexane and dried to 

afford 37 mg of the product (94,87% yield). 

'l l NMR (CDjOD, 300 MHz): 5 8.7-8.3 (tn, 211). 7.7-7.1 (m, 4H), 5.2 (s, 2W.K 

4.3-3.9 <m, 4H), 2.4 (s, 3H), 1.4 (s, 6H) 
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LCMS purity: 79.51%, m/z ::: 367.1 (M-H) 

HPLC: 82.25% 

Example 148 

(148 A) 

Using the same reaction conditions as in Example 15, I -(4-methyl-pyridin-3-y!)~ 

10 imidazolidin-2-one C'l-I4h: 150 mg, 0.847 mmol) was reacted with 4~bromo~2~ 

trUluoromethyl-pyridine (229 mg, 1,017 mmol h 1,4-dioxane (10 mL), copper iodide 

(16.13 mg, 0,0847 mmol), *ram~1,2-diamino cyciohexane (29,09 mg, 0,254 mmol) and 

potassium phosphate (44.89 mg, 2,117 mmoi). The resulting mixture was heated to I20°C 

for 6 hours. The reaction workup afforded 200 mg of the product (73.52% yield), 

15 'H NMR (DMS04)6, 300 Mi l/): $ 8.8-8.5 (m, 2H), 8.5-8,35 (m, IH), 8.35-8,1 

(br s, Hi), 7.8-7.6 (in. lli% 7.5-7.25 (n\ H i), 4.3-3.8 (m, 411), 2.3 (s, 311) 

LCMS purity: 98.05%, m/z - 323.0 <M+1) 

HPLC: 98.13% 

20 Example 149 

Preparation of ]-Bemothiazol-6-vl'3~(4~dttmthQXymetkyJ-pyrfdm-3-ylhmndazolidm-2!~ 

one (149A), 

(1.4 9 A) 

25 Siep I Preparation of Intermediate 3~Br(mO'4-dmethoxnnethyl~fn>ridme (1-149a): 
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PI SA (834 mg. 4,384 mmol) was added to a solution of 3-bromo-pyridme-4-

carbaMehyde (600 mg, 3,2256 mmol) in methanol (20 mL). The resulting mixture was 

heated to reflux for 4 hours. The reaction was monitored bv TLC (20% ethylaeetate in 

hexane). The reaction mixture was concentrated and basilied with NaHCOj solution. The 

reaction mixture was partitioned between water and DCM. The organic layer was washed 

with brine solution, dried over Na^SG^ filtered and the filtrate was concentrated to afford 

700 mg of 3~Bromo-4-diroeihoxYmethyl-pyrk1ine (93.5% yield). 

h \ NMR (CDCb, 300 MHz): 8 8.8-8,4 (m, 2H), 7.5 (s, 1H), 5.5 (s, IH), 3.4 (s. 

Final Step: Preparation of l-Bemothiazol~6-\4-314-dmethox\mieihyl-<pwidm-.3~yl}~ 

imidasolidin-2-one (j 49 A t 

Using the same reaction conditions as in Example 14, l-benzoihiazol-6-yl-

wudazoli.din-2-one (1-84h: 590 mg, 2.7 mmol) was reacted with 3~bromo~4~ 

dimethoxymethyl-pyridine (I-149a: 690 mg, 2.97 mmol), 1. 4-dioxane (50 mL), copper 

iodide (51.46 mg, 0.27 mmol), trans-1,2-diamino cyciohexane (93 mg, 0.81 mmol) and 

potassium phosphate (1.72 g, 8.1 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (1% MeOH in CHCb) afforded 510 mg of the 

product (51,2% yield). 

'H NMR (DMSO-D<s5 300 MHz): § 9.28 (s, HI), 8.8-8.5 (m, 211), 8.3 (s, IH), 

8.18-7.82 (m, 211). 7.68-7.42 (br s, 1H), 5.6 (s, 1H), 4.25-3.85 (m. Ml). 3.3 (s, 6H) 

LCMS purity: 98.35%, m/z - 371,2 (M+l} 

HPLC: 96.82% 

Example ISO 
Preparation of )l-6-yl~2-oxo-imidazolidm-i-yl)-pyridm'4-vl) 

acetamide (i 5 OA): 

(150 A) 
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Using the same reaction conditions as in Example 14,1 -benzothiazoI-6«yl-

imtdaai 1 idhv-2-one (I-84b: 200 mg, 0.912 mmol) was reacted with N-(3-iodo-pyridm-4-

y!)-acetamide (262 mg, 1.003 mmol), 1, 4-dioxane {10 mL), copper iodide {17.3 mg, 0.09 

mmol), irons- i ,2-diamino cyciohexane (3 i ,4 mg, 0.273 mmol) and potassium phosphate 

(581 mg, 2.73 mmol) to afford ihe crude product. Purification by column 

chromatography on silica gel (2% MeOH in CHCU) afforded 75 mg of the product 

(23.36% yield). 

Hi NMR {DMSO-D<„ 300 MHz);I 9.75 (s, IH), 9/28 (s, IH), 8,55 is, IH), 8.45-

7.9 (m. SH), 4.3-4.0 (m, 2li), 3.95-3.8 (m, 211). 2.2 (s, 3H) 
LCMS purity: 78.28%. m/z === 354.0 (M+1) 

HPLC : 90.16% 

Preparation ofl-Bemoihiazol-6-vl-S-(5-chhro-4-methvl-pwidin-3-vl)-mldazolidin-2-
one (151 A). 

Using the same reaction conditions as in Example 14, 1 -benzothiaxol-6-yI-

iniidazoiidin-2-one (L84b: 100 mg, 0.456 mmol) was reacted with 3-bromo-5-chloro~4~ 

methyl-pyridine (94 mg, 0.456 mmol), 1, 4-dioxane (5 mL), copper iodide (8.68 mg, 

0.0456 mmoi ), imm~ 1,2-diamino cyciohexane (15.66 mg, 0.1368 mmoi) and potassium 

phosphate (290.38 nig, 1.368 mmoi) to afford the crude product. Purification by 

preparative HPLC." afforded 52 mg of the product (34.21% yield). 

®HNMR (Q>,OIX 300 MHz): d 9.15 (s, ill), 8.5 (s. IH), 8.32 (s, IH), 8.15-7.8 

im, 211), 4.31 -4.2 On, 2H). 4.14.98 fin, 2H), 2.41 is, 3H) 

LCMS purity: 99.33%, m/z * 344.9 (M+11 

HPLC: 97.28% 

Exampie fSt 

(151 A) 

Example J 52 
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vl}»3-beft20thiaz0l~6~vl-4miduzotiditt~2~on# 

hydrochloride salt (152A): 

NH, 

isTvSA^k HCI 
ii U ;i lJ VN> A 

(152A) 

6N HCI (3 mL) was added to a solution of N-['3-(3-beir/olluazol-6-yl-2-oxo-

imldaaofidin--!-yl)-pyridm-4-yl]~acelamide <i 50A: 70 mg, 0.198 rnmol) in ethanol (3 

ml.) and the resulting mixture was refluxed at 65"C overnight The reaction was 

monitored by TLC (10% MeOH in CHCL)- The reaction mixture was concentrated and 

the concentrate was washed with diethyl ether and dried to afford 20mg of the product 

(29.02% yield), 
!H NMR (CD?OD, 300 MHz); 5 9.6 (s, IHk 8.6-8.3 (i% 2FI), 8. I (s. 3H), 7.1-6.9 

(m 1H), 4.4-4.2 (m, 211), 4.05-3.85 (m, 2H) 

LCMS purity: 98.71%, m/z - 312.1 (M+l) 

HPLC; 95,01% 

Exampie 153 
Preparation of l-(benzofd}thiazol-6-yl)-3-(4-methvl~5~(tri1luoromethvl)pwidin-3-

yl)imidazolidin-2-one, trifluoroacetic acid salt (JS3A}: 

CH-3 

/•-'Y-VA AS^ -XF-\ II I if T I N & k J 
N' CF,CO?;H 

(153 A) 

Prepartkm of Starting Material 3~Bromo-4-methvl-5-tri1hti>romethyl-pvridme (.SM•• 

153a): 
Butyl Lithium (1.9 ml.., 3.044 mmol) was added to a solution of DIPA (335.7 mg, 

3.318 mmol) in IMF (6 mL) at -?8°C. The reaction mixture was stirred at -!0"C for 10 

minutes. This was followed by the addition of 3~bromo-S-trif1uoromeihyl~pyridine (500 

154 
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mg, 2.212 mmol) in THF (3 mL) at -lOCFC. The reaction mixture was stirred for a further 

15 minutes at -90°C and was followed by the addition of methyl iodide (557.0 mg, 3,924 

mmol) in THF (2 ml.) at -78°C with stirring over a period of 30 minutes. The reaction 

was monitored by TLC (5% ethylaeetate in hexane). The reaction mixture was quenched 

with aqueous Nai lCO.; solution and extracted with ethylaeetate (100 mL). The organic 

layer was dried overNajSO.) and concentrated. Puritication by column chromatography 

on silica gel (2% ethylaeetate in hexane) afforded 95 mg of the product (17.92% yield), 

LCMS: m/z - 239,8 (M+1) 

rometh\4)pvridm--3~yl)imkkmolidm-2-om. iriflmroaeeuc acid,salt (1SSA): 

Using the same reaction conditions as described in example 14, 1-l>enzothiazoL6~ 

yI-imidazoiidin-2-one fl-84b: 80 mg, 0.365 mmol) was reacted with 3-bromo-4-meihyj-

5-trilluoromethyl-pyridine (SM-iS3a: 90 nig, 0.365 mmol), L 4-dioxane (5 ml ), copper 

iodide (6.95 mg, 0.0365 mmol), tram-1,2-diamino cyciohexane (12,5 mg, 0.1095 rnmol) 

and potassium phosphate (232.4 mg, 1,095 mmol) to afford the crude product. 

Purification by preparative HPLC afforded 5 mg of the product (3.6% yield). 
!FI NMR (CDC 13, 300 MHz): 8 9.05-8.65 (m, 311), 8.35 (s, 111). 8.25-8.05 (m, 

111), 7.78-7.58 (in. Ill), 4.32-4.12 (m, 2H), 4.12-3.91 (m, 211), 2.49 {s, 3H) 

LCMS purity: 100%. m/z 37S.9 (NTH) 

IIPLC: 93.5% 

Example 154 

Preparation ofJ~(hothiazol-4-vi)-3~(4-meth\>lpvrkIm-3~yr}imidazolidm-2-om {I54AJ: 

CH, o 

(154 A) 

Using the same reaction conditions as described in example 14, 1 ~(4-methyl-

pyridin-3-yI)-imidazolidin-2-one fhi4b: 150 mgf 0.847 mmol) was reacted with 4-

bromo-isothiazoie {166 mg, 1.016 mmol), 1, 4-dioxane (15 ml.), copper iodide 616.09 

155 
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mg, 0,084? mmol.), tram~1,2-diamino cyciohexane (29 nig, (5,254 irsmol) and potassium 

phosphate (540 mg, 2,541. mmol) to afford She crude product. Purification by column 

chromatography on silica gel (2% MeOH in QICL) afforded 120mg of the product 

(54,54% yield). 

5 11 NMR (COCK, 300 MHz}; 8 8.82 (s. 1II), 8.65-8.25 (in, SH), 7.4-7,1 (m, IH), 

4.20-3.95 (m,4H), 2.19 <s,3H) 

LCMS purity; 97.95%, m/z - 261.0 (M i-1) 

HPLC: 96.08% 

10 Example 155 
Preparation of I-j4-Methvltyyridw-3-vl)-3-{5-(trifluoromelhyl)thiophett~2~yl}-

imidazoUdin-2-om (155A): 

pyridin-3-yl)4midazolidin~2~one <1-14b: 100 mg, 0,5643 mmol) was reacted with 2-

bromo-5-trifluoromethyl-thiophene (136.9 mg, 0.5925 mmol), 1, 4-dioxane (10 mL), 

copper iodide (10.75 mg, 0.0564 mmol), /nvur~1,2-diamino cyciohexane (20.4 mL,. 

0.1693 mmoi} and potassium phosphate (360 mg, 1,693 mmol) to afford the crude 

20 product, Purification by column chromatography on silica gel (2% MeOH in CHCh) 

afforded 120mg of the product (65% yield), 

41 'NMR (DMSO-D* 300 MHz): 5 8.66-8.3 (m, 2H), 7.65-7.23 (m, 211% 6.55 (d, 

IH),4.24-3.90 {m, 411), 2.26 (s, 3H) 

15 

(I55A) 

Using the same reaction conditions as described in example 14, I -(4-methyi-

LCMS purity: 96.35%, m/z - 327.9 (M*N) 

25 HPLC: 95.04% 

Example 156 

Preparation of i~{betm>fd]thicm)I-6-vl}~3~(4~(2~hydrox\pt'opim~2~yl}{wridin~3~ 
yl)imkjazolkim~2~{}fie (/ 56/1); 

i 56 
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CH, 
CH3Y 
o \ 

/S~Y^V-N' N-^V-N 
\\ I I V J 

(156 A) 

Preparation of Starting Materia! 2~0-Bromo~pyridin-4-yl}~propan-2H)l (SM-156a): 

Butyl Lithium (10.28 ml.,, 16.455 rnmol) was added to a solution of DIPA {2.66 

5 mL, 18.98 mmol) in THF (25 ml .) at ~78°C. The reaction mixture was stirred at - HFC for 

10 minutes, followed by the addition of 3~hromo~pyridme (500 rngf 2.212 mmoi) in THF 
(10 mL) at -100!1C. The reaction mixture was stirred for a further 15 minutes at -90°C and 

was followed by the addition of acetone (1.675 mL, 22,78 mmol) in THF (10 mL) at 

~78°C with stirring over a period of 1 hour. The reaction was monitored by TLC (5% 

50 ethylaeetate in hexane). The reaction mixture was quenched with aqueous NaHCOj 

solution and extracted with ethylaeetate. The organic layer was dried over Na^S04 and 

concentrated. Purification by column chromatography on silica gel (15% ethylaeetate in 

hexane) afforded 200 mg of 2-(3-bromo-pyridm-4-yl)-propan-2-o! (11% yield). 
!H NMR (Ci)( !;. 300 MHz): 8 8,7 (s. 1H), 8.5 (d, 1H), 7.65 (d, 1 H% 1.7 (s, 6H) 

15 LCMS purity: 89.57%, m/z ----- 215.9 (M+l) 

Final Step: Preparation of l~fbemofd1thia2ol~6-yl)0-(4-rf2-hydroxvpropan-2-yl)pyridm-

3~yl)imidazi)Hdin-2-om (IS6A): 

Using the same reaction conditions as described in example 14, ! ~benzothiazoi~6~ 

20 yl-imidazolidin-2-one (T84h; 125 mg, 0.57 mmol) was reacted with 2-(34>romo-pyridin~ 

4-yl)-propan-2-ol (SM-156a: 122.7 mg, 0.57 mmoi), 1,4-dioxane (5 mL), copper iodide 

(10.85 mg, 0,057ramol), tram-.1,2-diamino cyciohexane (19.57mg, 0. J.71 mmol) and 

potassium phosphate (362.9 rag, 1,71 mmol) to afford the crude product. Purification by 

preparative HPLC afforded 38 mg of the product (19% yield). 

25 1H NMR (CDCI3, 300 MHz): i 8.68 (s, I H)t 8.50-8.32 (m, 2H), 7.86 (d, 1H), 

7.18-7.02 (m, 2H), 6.82 (dd, 1H), 4.55-4.42 (m, 1H), 4.32 (t, 2H), 3.7-3,6 fm 211), 1.74-

1.58 (m, 611) 

157 
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LCMS purity: 97.84%, m/z === 354,9 (M+l.) 

HPLC; 95.61% 

Example 157 
Preparation of !-{4;\ft>(h\-lp\rhim-?-vl)-S-i4-m'thv!thiem>f.l. 

yl)imidazolidm-2-om (.157A): 

Tetrakis (triphenylphosphine) palladium (33mg, 0.0288mmo!) was added to 

potassium carbonate (I20mg, 0.8649mmol) previously purged with argon (30 minutes). 

The reaction mixture was purged with argon tor 15 minutes, followed by the addition of 

l-(4-ehloro-th!eno|3/2-c|pyridiri-2-yl)-3-(4-methyi-pyridin-3"yl)-imidazo1idin-2-one 

(98A: 100 mg, 0.2883 mmol) and methyl boronic acid (21 mg, 0.3459 rnmol). The 

reaction mixture was heated to reflux for 6 hours. The reaction was monitored by TLC 

(10% MeOH in G iCb). The reaction mixture was concentrated to afford the crude 

product. Purification by column chromatography on silica gel (3-4% MeOH in CHCI3}, 

fol lowed by preparati ve HPLC afforded 10,mg of the product (16.39% yield). 
!H NMR (CDC I?, 300 MHz); 6 8.7-8.35 (a, 21-1). 8.35-8.2 {cL IH), 7.5 (d, I If), 

6.58 (s, IH). 4.4-3.9 (m, 4H), 2.79 (s, 3H), 2.36 (s, IH) 

LCMS purity; 96.01%, m/z. - 324.9 (M+l > 

11 PLC: 96.32% 

CH3 

)~fs| 

CH3 

(157A) 

I reparation o 

2-omiIUMi; 
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H0"" XCH3 

(i 58 Aj 

Using the same reaction conditions as described in example 14, 1-benzothiazoi-6-

yl-imidazolidin-2-one Ci-84b: I50mg, 0,6849mmoi) was reacted with !-{3-bromo-
pyridin-4~yl)-ethanol (137.6 mg, 0,6849 mmol), 1, 4-dioxane (5 mL), copper iodide 

(13.04 mg, 0.06849 mmol), tram-} ,2-diammo cyciohexane (23.52 mg, 0.205 mmoi) and 

potassium phosphate (435.1 mg, 2.05 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (2% MeOH in CHCh), followed by preparative 

HPLC afforded 9 mg of the product (3.9% yield). 
1H N MR (OX L. 300 MHz): 5 8.92 (ss III), 8.65-8.54 < m, 2H), 8.32 (d, 1 Id), 8.15 

(d, mi 7.70-7.62 (dd, HI), 7.6 (d. IN), 5.10-4.96 (m, H I), 4.30-4.12 (m, Sid), 4.02-3.85 

(in, IH), 3.75-3.66(br s, lilt. 1.60-1.45 Id, 3H) 

LCMS purity: 98.20%, m/z - 340.9 (M+l) 

HPLC: 91.15% 

Preparation of]~(bemafdithiazol'-6-vlh3~(4~eth\>ipyridirt-3~vi)imidaz0lidin~2~one 
{ISM): 

Using the same reaction conditions as described in exampie 1.4, I-benzothiazoL6-

yl-imidazolidin-2-one (1-Mb: 600 mg, 2,739 mmol) was reacted with 3-hromo-4-ethy}-

pyridine (512 mg, 2,739 mmol), 1, 4-dioxane (10 mL), copper iodide (52 mg, 0.2.739 
mmol), (rans-i,2-diamino cyciohexane (94,08 mg, 0,82 mmoi) and potassium phosphate 

(1.74 mg, 8,2 mmol) to afford the crude product. Purification by column chromatography 

Exampie 159 

"CPU 

(159 A) 

159 
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on silica gel (2% MeOH in CHCh), followed by preparative HPLC afforded 30 mg of the 

product (3.75% yield). 

M I NMR (CD .O!). 300 MHz): & 9.15 (sf 11 Ik 8.60-8.35 (m, 311).. 8.15-7.95 (m, 

II I), 7.95-7,70 (m, 1 H), 7.5 (d, IH), 4.3-3,9 (m, 4H), 2.85-2.65 (q, 2H), 1.4-1.2 ft. 3H) 

LCMS purity: 99.77%, m/z - 325.1 (M>1) 

HPLC: 95,03% 

(160 A) 

Step /. Preparation of Intermediate /-f3-Ftuoro-4-(2,2,2~lrifIuoro-l -hydroxv-efhylh 

phenyl1-3-{4-methvl-pyridin-3-vihimidtmilidfn-2-(>m (1-160m: 

GF* 

A 0.5M solution of trimethyl-iritluoroBiethyhsilane in THF (6".68mL, 3,344nimol) 

and KaCOj (250 rng, 10.82 mmol) was added to 2-fiuoro-4-[3-(4-methyl-pyridin-3->i)-2-

oxo-imidazolidi 11-1 ~yi]~benzaldehyde (1-12 la: 400 rag, 1.337 mmol ) in dry DMF (5 mL) 

under nitrogen atmosphere. The resulting mixture was stirred at room temperature 

overnight. The reaction was monitored by thin layer chromatography (5% MeOH in 

C'HCIj). The reaction mixture was quenched with brine solution and the THF layer was 

concentrated. The aqueous layer was extracted with chloroform. The organic layer was 

dried over'NaaSO.* and concentrated to get the crude product. Purification by column 

chromatography oil silica gel (2.5% MeOH in CLICK), followed by hexane wash, 

afforded 325 mg of the product (65,92% yield). 

Example 160 
Preparation of I'(4-mefhyhryndm-3~vl}~3~(3-(trifluoromethvl}-lH-ntdaml-6 

ylHmidazolidin~2~one (160A): 
CF, 

!3 

(LI 60a) 

160 
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fH NMR (CDC!?, 300 MHz): 8 8,56-8.00 fm, 2H), 7.75-7.45 (m, 2H), 7.36-7.08 

(m, 2H), 5.38 (q, IH), 4.55-4.24 (br s, IH), 4.20-3.76 (m, 4H), 2.32 (s} 3H) 

Step 2: Preparation of Intermediate }-i3~Fluom"4~i'2,2.2~triflu0r6-acetvlhphem>lh3'-(4» 

5 meih}d-p\Tklin-3- vl'himidazoiidin-2--oi'ie (1- 160b): 

MnCL (S36mg, 6J65mmol) was added to 1~[3~fluoro~4-(222,2~trifhroro-l-

hydrosy-ethyl)-phenyl)-3-(4-methyi-pyri<iin~3-yl)-iraidazo!idm-2-one 0-160a: 325 mg, 

10 0.880 mmol) in DCM (20 ml..-} tinder nitrogen atmosphere. 'The resulting suspension was 

stirred at 50°C overnight. The reaction was monitored bv TLC (5% MeOH in DCM). The 

reaction nuxture was cooled to room temperature and filtered through celite pad. The 

filtrate was washed with CHClj, dried over Na>SG4 and concentrated. The concentrate 

was washed with hexane and dried to afford 240 mg of the product ( 74.53% yield). 

15 ll\ NMR (PMSO-IL, 300 MHz): 8 8.8-8,2 (m, 21!). 7.98 (t, 1H), 7.86-7,50 (m? 

211 i. 7.46-7.25 (m, IH), 4.40-3.75 (m, 41 IK 2.28 (s, 3H). 

Final Siep: Preparation of l-(4-methyipyriditi~3~}4}-3-(3~t'(tifJuoromeihyl)~IH-indazol-6~ 

yi)imidazoh'din-2-Q!je (16(14}: 

20 Acetic acid (0,1 ML, 1.36 mmol) and I M hydrazine in THF (4 mL, 2.72 mmol) 

were added to !-}3-t]uoro-4-(2,2,2~trifluoro-acetyl}-pheny1j-3-{4-methyl-pyrkim-3-yl)-

imtdazolidin-2-one (L160b: 100 mg, 0.272 mmol) in dry THF (2 mL). The resulting 

mixture was stirred at 150T overnight. The reaction was monitored by TLC (5% MeOH 

in CHCL). The reaction mixture was partitioned between water and chloroform. The 

25 organic layer was dried over NajS&j and concentrated. Purification by column 

chromatography on silica gel (4% MeOH in CHCL), followed by preparative HPLC 

afforded 23 mg of the product. (23,46% yield). 

T1 NMR (CPiOU 300 MHz): 5 8.57-8.48 (br s, LH), 8.37 <d, 1H), 7.86-7.70 (m, 

2H% 7.70-7.60 (m, HI), 7.42 Id. IH), 4.34-4.12 (m, 2H), 4.12-3.90 (m, 2H), 2.41 <$, 3H). 

CF3 

16! 



WO 2010/149755 PCT/EP2010/059029 

LCMS purity: 96.14%, m/z™ 362.0 (M+1) 

HPLC: 94.33% 

Example 161 
Preparation ofl-(3~cyetopropyl-lH~iftdazol~6-vl)-S~(4-methvlfn 

Jb® H Ll(l lAi 

v mudt izoitdinr 

j> 
r ̂  XI « 
CH3 L f H 

(161 A) 

.SVtff. /; Preparation of Intermediate 1-[4-(Cvctopropyl-hvdroxv-met1ryl'h3~fh«)ro~ 
nheml}-3-(4-meihv!-pwidm-$-vl)-inridazolidin~2~one (1-161 a): 

(LI 21a) (1-161 a) 

A 0.5 M solution of cyciopropyl magnesium bromide in THF (2.4 mL, LI 70 

mmol) was added dropwise to 2-fluoro-4-P-(4-methyI-pyridin-3-yl)-2-oxo-imidazoHdin-

I -y i]-benzaldebyde Ci - 121a: 175 mg, 0.585 mmol) in dry THF (10 mL.) at 0°C under 

nitrogen atmosphere. The resulting mixture was stirred at. room temperature for 3 hours. 

The reaction was monitored by TLC (5% MeOH in CHCL). The reaction mixture was 

quenched with aqueous NI LCf solution and the THF layer was concentrated. The 

aqueous layer was extracted with ethylaeetate. The organic layer was dried over Na^SCL 

and concentrated to afford the crude product. Purification by column chromatography on 

silica gel (3% MeOH in CHCfe), followed by hexane wash, afforded 200 mg of the 

product (99.41% yield), 
!:i-i NMR i DM SOT)... 300 Mi L-). 6 8.72-8.28 (m, 2H), 7.70-7.48 (m. 2Hh 7.42-

7.25 (m, 2H). 5.30 (d, IH), 4.48-4.20 im, IH), 411-3.82 (m, 411), 2.32 fs, 3H), 1.2-1.0 

Cm, 1 IS). 0.7-0.1 (tn. #1) 

162 
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LCMS purity: 97.58%, m/z»342,3 (M M) 

Step 2: Preparation of Jnicnni'd/ate I-(4~C\*4oprQpartecarhom4~3-fliH)to-phenyI)-3-(4-

tmthvl-pwidm~3~vlhimtdazoUd'm~2~orie (1-16lb}: 

y v 
° ^°H » 9 ry N'° 

I |! \ Ji JL II 
NNf 

\ ..Jt i<, 1——i 
5 CH3 L— CH3 

(Libia) (LI 61b) 

Mn(>2 (357 mg, 41.055 mmoi.) was added to l-(4-(cyciopropyl-h>'droxy-methyI)-

3-fluoro-phenyrj-3-(4-methyl-pyridm-3-yl)-Smidazolidin-2-one 0-161 a: 200 mg. 8.586 

mmol) iii DCM (20 mL) under nitrogen atmosphere and worked up in a manner similar to 

10 what has been described previously for example S 60 (Step 2.) to afford 5 75 mg of the 

product (60.13% yield), 

NMR (DMSO-D& 300 MHz): 8 8.56 (s, iii), 8,41 (d, I H), 7.82 (L IH), 7.76-

7.65 (in, iH), 7.60-7.47 (m, IH), 7,37 (d, IH). 4.22-3.82 (rn, 4H), 2.80-2.60 (m, IH), 

2.29 (s, 3H). L18-0.93 (m5 411) 

15 LCMS purity: 98.34%, m/z - 339.7 (M+1) 

L44-Cyck>propaneearbonyl-3-ilu0ro~phenyl)~3-(4-methybpyndin~3~yl)-

20 imtdazolidin-2-one (1-16lb: 175 mg, 0.516 mmol) in hydrazine hydrate solution (10 mL) 

was taken in a reaction flask. The .flask was reHuxed at f S0*C overnight. The reaction 

was monitored by TLC.' (5% MeOH in CHCL). The reaction mixture was cooled to room 

temperature and partitioned between ice water and chloroform. The organic layer was 

dried over NajSO.i and concentrated. Purification by column chromatography on silica 

25 gel (4% MeOH in CHCI?}, followed by hexane and ether wash, afforded 55 mg of the 

product (31.97% yield). 
{H NMR (DMSO-D,,, 300 MHz): S 12.42 (s, iH), 8.55 <s. 3H), 8.39 (d, IH), 7.85-

7.28 (m, 41'!X 4.28-3.80 (m, 41 i), 2.6-2,1 (in, 41 f). 1.04-0.80 (m, 4B) 
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LCMS purity: 100.00%, m/z === 333.8 (M+l) 

HPLC: 94.27% 

Example 162 
5 

(162 A) 

Using the same reaction conditions as described in example 14, l-(4-methyl-

pyridin-3-yl)-imidazo!idin-2-one (I- 14b: 1.16 mg, (5.6554 mmoi) was reacted with 7-

10 bromo-quinoline (1.50 mg, 0,72098 mmol), 1,4-dioxane (50 mL), copper iodide (12.4 

mg, 0.06554 mmol), trans-l ,2-diamino cyciohexane (22.5 mg, 0.19638 mmol) and 

potassium phosphate (347.3 g, 1.6365 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (2% MeOH in CHC%) afforded 130 mg of the 

product (65.3% yield). 

15 !1 i NMR (DMSO-Df,. 300 MHz): § 8.95-8.76 (m, 111), 8.6 (s, 111), 8.48-8.22 (in, 

SH), 84)6-7.82 (m. 2H), 7,50-7.32 (m. 211), 4.32-4.12 (in, 214), 4.10-3.90 im, 211), 2.31 

Example 163 

Preparation of 3~Bemo{hi£tzol-6-vt-4.4~dimethvi-il~f4~methvl-pvridin-3-vIl~itMdazvIidin-
2-one (163 A). 

(s, 3 H) 

LCMS purity: 99.57%, m/z -= 305.0 (M+l) 

HPLC: 93.16% 
20 

H3C 

(163 A) 

2-!xocymato-3-methri~proome: 

164 
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SOCL (5.22 g. 44.23 mmoi) was added dropwise to a stirred solution of 3-chloro-

2,2-d.imethyl-propionic acid (5 g, 36.76 mmol) in DCM (50 rat,) at 0°C over a period of 

Smitis. This was followed by the addition of DMF (0.1 mL) and the resulting mixture was 

heated to 60aC for 3 hours. The reaction was monitored by TLC (5% MeOH in ClTCl;). 

5 The reaction mixture was concentrated and the crude product (6 g) was used in the next 

step without further purification. 

Sodium azide (4.64 g, 71.38 mmol) was added io a solution of 3~eh!oro-2,2-

dhnethyl-propionyl chloride (6 g, 35.71 mmol) in L4~dioxane (IS mL) and water (15 

mL). The resulting mixture was stirred at room temperature for 2 hours, fhe reaction was 

10 monitored by TLC (5% ethylaeetate iii hexane). I' he reaction mixture was extracted with 

diethyl ether and the organic layer was dried over Na2S04 to afford 3.5 g of ihe product 
(61.40% yield). 

l-Chloro-2-isocyanato-2-methy1-propane (3.5 g, 20 mmol) in toluene (35 T«L) 

was taken a reaction flask and flask was heated to 85°C for 1.30 hour, fhe reaction was 

15 monitored by TLC (5% ethylaeetate in hexane). The crude product (3 g) was used in the 

next step without further purification. 

Preparation of Intermediate /•(2~Chloro-L i~dimethvl~ethvl)-S-{4-methvl-p\ridm-3-vl}-

mmlUJiM-

4~Methyl~pyridin~3~ylamine (1.98 g. 18.33 rnmol ) was added to solution of F-

ehioro~2~isocyanato~2~methyl~propane (3 g. 20.40 mmol) in toluene (30 mL). The 

resulting mixture was stirred at room temperature for 3 days. The reaction was monitored 

25 by TLC (5% MeOH in CliClj). The reaction mixture was filtered and the residue was 

dried to afford 4.3 g of the product (87.75% yield). 
511 NMR (CDCI300 MHz): 6 8.70 (s, 111). 8.3 (s, 1H). 7. i 2 (s, 1W), 6.39 (s, 

IH.K 4.9 <s. i H), 3.87 (s, 211), 2.30 (s, 311), 1.4 fs, 6H) 

LCMS purity: 76.36%, m/z:::: 242.0 (M i l ) 

H H ?H^ 

f I -163a) 
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Preparation of intermediate 4.4-Dimeth\>l~l-(4~rmthvl -$vridin-'3-vl}~imida£&lidm-2~om 
g~163h): 

N .... 
O 
// X A 

f ^ NH 
CH3 1 / 

/ XH, 
H3C 

5 (I- 163b) 

1 -(2-Chloro-l, I -dhnethyl-ethyl)-3-(4-methyl-pyri.dm-3-yl)-urea (.1-163a; 1 g, 

4,149 mmoi) in dry THF (5 mL) was added dropwise to a stiired mixture of NaH (298 

mg, 6.208 mmol) in dry THF (10 mL) under argon atmosphere over a period of 10 

minutes at 0*€, The resulting reaction mixture was stirred for 2 hours. The reaction was 

10 monitored by TLC (5% MeOH in CHCL), The reaction mixture was partitioned between 

water and ethylaeetate. The organic layer was dried over NajSO.? and concentrated to 

afford 800 mg of the product (94.33% yield). 

H i NMR (DMSO, 300 MHz); 8 8.4 (s, 1H), 8.3 (d, IH), 7,30 (d, 1H), 7.0 (s, IH), 

3.53 (s, 2H), 2.22 (s. 3H), 1.3 (s. 6H) 

15 LCMS purity: 100%, m/z ~ 205.7 (M+1) 

Fina! Step: Preparation of 3-Benzot!uazoI~6-y}~4,4-dimethyl-i,-(4-methyl-pyridin-3-\>l)~ 

imidazolidin-2~om 063A): 

Using the same reaction conditions as described in example 14, 4 ,4-dimethyl- !~ 

20 (4-methyl-pyridin-3-yl)-imidazo)idm«2~one (1-1.63h: 150mg, 0.731 mmol) was reacted 

with 6-iod.o-benzothiazole (248mg, 0.950mmol), 1,4-dioxane (lOmL), copper iodide 

(I3mg, 0.0682mmoi), tram-1,2-diamino cyciohexane (31mg, 0.218mmol) and potassium 

phosphate (387mg, i ,825mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in CHCL) afforded 30mg of the product 

25 (12.14% yield). 

'H NMR (CDiOD, 300 MHz): 8 9,32 (s. 1H), 8.51 (s, 1H), 8.35 (d, 111), 8.0-8.2 

(m, 2I f), 7.60 (d, IH), 7.40 (d, IH), 3.90 is, 211). 2.45 (s, 311). 1.5 (s, 6! 

LCMS purity: 94.09%, m/z - 339.1 (M+l) 
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HPLC; 89,11% 

Example 164 
Preparation of'l~Bemothiazol~6-vi-4.4-dimethvl-3-pvridin-3~yl~mida2oUdin-2~0m 
(164A): 

{164 A) 

Preparation of Intermediate l~Bemoihiazol-6-\>l-3~(2~chloro~l. l-dimahvi-ethvlhurea (I-
164a): 

(1-164a) 

Benzothiazo1~6*yiamine (1,8 g, 12.00 mmol) was added portion wise to solution 

of i <h loro-2-i soevanato-2-methyi-prop;)ne (2 g, 13.60 mmol) in toluene (20 ml.) over a 

period of 5 minutes. I he resulting mixture was stirred at room temperature for 2 % days. 

The reaction was monitored by TLC (5% MeOH in CMC!,). The reaction mixture was 

concentrated and extracted with ethylaeetate. The organic layer was dried over NajSO.^ 

and concentrated. Purification by column chromatography on silica gel (1% MeQH in 

CHCij) afforded 630 mg of the product (16.57% yield). 
1H NMR (CDC!}, 300 MHz): 5 8.85 (s, IH), 8.23 (d, IH), 8.0 (d, IH), 7.20-7.15 

(dd. SH), 7.03 (s, 1H), 5.10 is, 1 IT), 3.89 (s, 2H), 1.49 (s, 61 i) 

I .CMS purity: 98.84%, m/z » 283.9 (M+1) 

Preparation o f Intermediate l'Bertzothiazoi-6~\4-4:4-dimethv!-imkiazofidin~2-om (I-

64b): 

167 
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/ s'CH:?l 

(I- I 64b) 

i~Benzothiazo1-6-yl-3-(2~chloro-i ,1~dimethy!-ethyl)-urea (1164a. 620 mg, 2,18 

mmol) in dry THF (5 ml..-) was added dropwise to a stirred mixture of NaH (78 mg, 3.25 

5 mmol) in dry 11 IF (5 mL) under argon atmosphere over a period of 1 Grains at (PC. The 

resulting reaction mixture was stirred at room temperature for 45 minutes. The reaction 

was monitored by TLC (5% MeOI I in CHCI.?). The reaction mixture was partitioned 

between chilled water and ethylaeetate. The organic layer was dried over Na2S04 and 

concentrated to afford 410 mg of the product (77.35% yield). 

10 !H NMR(CDCh, 300 MHz): 8 8.90 (s, 111), 8,31 (d. 111), 8.00 (d. ill), 7.69-7.58 

(dd, IH), 5.0 (br s, 1H), 3.73 (s, 211), 1.49 (s, 6H) 

Final Step: Preparation of l"Bemothiazol~6-vl-4,4-dimelh\4-3~pvrid'm-$-vl~'midazoUdm-
15 2~om (164A) • 

Using the same reaction conditions as described in example 14, 1 -benzothiazol-6-

yl-4,4-dimethy!-imidazolidin-2-one (1-164b: 100 mg, 0.4048 mmol) was reacted with 3-

bromo-pyridine (83 mg, 0.525 mmol), 1,4-dioxane (10 mL), copper iodide (7 mg, 0.036 

mmol), lram-1,2-diamino cyciohexane (17 mg, 0.119 mmoi) and potassium phosphate 

20 (214 mg, 1,009 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOI! in CHCL) afforded 15 mg of the product 

(11.45% yield). 
!HNMR (CDCh, 300 MHz): 6 8.90 (s, 1H), 8.7-8.5 (br s, 2.1 ?), 8.35 (d. 111), 8.12 

(d, 1II), 7.77-7.60 (m, 211), 7.5-7.4 (m, 1H), 3.9 (s, 211), 1.49 (s. 6H) 

LCMS purity: 100%, m/z325.1 (M+l) 

HPLC: 95.40% 

Example 165 

168 
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Preparation of }-Benzothiazol-6-yl~4,4-dimethyl-3-{4-mefhyl-pyridm-3-yl}-imidtiz(ilkiin-
2-one (165A): 

Using the same reaction conditions as described in example 14, I -ben^otluazol-6-

yl~4.4-dimethyl-im?daxolidin~2~one (f-i64b; 100 mg, 0,4048 mmol) was reacted with 3-

iodo-4-raethyl-pyridine (115 mg, 0,525 mmoi), I, 4-dioxane (10 mi .), copper iodide (7 

mg, 0.0368mmol), (ram-1,2-diamino cyciohexane {18 mg, 0,1197 mmol) and potassium 

phosphate (214 mg, 1.0094 mmol) to afford the crude product. Purification by column 

chromatography on silica gel (1% MeOH in CHCU) afforded 6 mg of the product (4.8% 

yield). 
!H NMR (CDUi. 300 MHz): 6 8.30 (d, 110. 8.15 (d. 1H). 7,7-7.6 (dd, 111). 3.8 

fa, 2H), 2.72 (s, 3H), 1,49 (s, 6H) 

LCMS purity: 94.22%, m/z » 339.1 (M+l) 

HPLC; 86,98% 

Preparation of3~Bem0ihia2o'l-6-yl-4-meihyl~l~(4~tmthyl~pyridm-3-yl}4mida2olidm-2-
one (166A): 

(165 A) 

Example 166 

(166A) 

Preparation of Intermediate 3~fBenzo(hkm>l~6-\4amIm)~bu(vric acid (J~i66a): 

H 
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i l~'i (>6a) 

3-Amino-butyric acid ethyl ester (2 g, 15.27 mmol), 6-iodo-benzothiaxole (3.98 g, 

15.27 mtnoi) and potassium carbonate (5.27 g, 38. If mmol) were dissolved itt DMF (50 

mL) and the reaction mixture was purged with argon for 10 minutes. This was followed 

5 by the addition of copper iodide (290 mg, 1,527 mmol) and the resulting mixture was 

heated to 110 CC overnight. The reaction was monitored by TLC (10% MeOH in CHCL) 

which showed the presence of starting material, The reaction mixture was heated to 

120T for a further 24 hours. The reaction mixture was concentrated and adjusted the pH 

to 5 using acetic acid. The reaction mixture was partitioned between water and 

10 ethylaeetate. The organic layer was dried over N&?S04 and concentrated. Purification by 

column chromatography on silica gel (1% MeOH in CHClj) afforded 800 mg of the 
product (22.22% yield). 

'11 NMR (DMSO, 300 MHz): 6 12.2 (s, iH), 8,9 (s, IH), 7.75 (d, IH), 7.15 (d, 

i 11), 6.85 (dd, HI), 5.90-5.80 (m, IH), 3.90-3.80 (m, IH), 2.60-2,50 im. HI), 2.25-2.35 
15 (m, 1H), 1.20 <d. 311} 

LCMS purity: 61,65%, mfz ::: 237.0 (M+1) 

Preparation of Intermediate I-Benzo1hiazol~6~yl-5-meihyl-imidazolidm~2~one <JrJ.66.bj 

Triethylamine (L129 g, 11,18 mmol) was added to a mixture of 3-(henzothiazol-

6-ylamino)-butyric acid (L-166a: 800 mg, 3.39 mmol) In toluene (30 .mL) and the reaction 

mixture was purged with argon for 10 minutes. This was followed by the addition of 

DPP A <2.796 g, ,10.17 mmol) and the resulting mixture was heated to 100°C overnight, 

25 The reaction was monitored by TLC (10% MeOH in CHCL) which showed the presence 

of starting material. The reaction mixture was heated to 120°C for the next 24 hours. The 

reaction mixture was partitioned between water and ethylaeetate. The organic layer was 

dried over Na^S04 and concentrated. Purification by column chromatography on silica 

gel (2% MeOH in CHCL) afforded 600 mg of the product (75,95% yield),. 

H3C 

o 
20 (1-166b) 

no 
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Hi NMR (DMSO, 300 MHz): 8 9.25 Is, Hi), 8.22 (ci \\\). 8.0 (d, SH), IS. 

IH), 7,0 (s, IH), 4.6-4.5 (m, IH), 3.6<1, 1 H\3.0h% 11F), 1.2 (d, 3H) 

LCMS purity: 81.90%, mil «= 234.0 <M+?> 

5 Final Step: Preparation of 3-Benzoth}az0l-6-vI-4~methvl-l-t4-meihv!-pyrhUn-3-yl)~ 
imidasoUdin-2-one (166A): 

Using the same reaction conditions as described in example 14, l-benzothiazol-6-

yl-S-methyl-imidaxolidin-'l-one (1-166b: 150 mg, 0,644 mmoi) was reacted with 3-iodo-

4-methyl-pyridine {140.99 mg, 0.644 mmol), 1, 4-dioxane (10 mL), copper iodide (12.27 

10 mg, 0.0644 mmoi), tram-1,2-diamino cyciohexane (27,43 mg, 0.! 93 mmol) and 

potassium phosphate (341 mg, 1,61 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (1.5% MeOH in DCM) afforded 50mg of the 

product (24,15% yield). 

Hi NMR (CDCK. 300 MHz): 8 8.95 (s, 1H), 8.55 (s, 1 l ib 8.43 (d, 11 1), 8.26 (d, 

15 iH), 8.15 (d, IH), 7.55 (dd, IH), 7.25 (d, IH), 4.7-4.6 (m, IH),4,2-4,! (m, IH), 3.6-3.5 

(m. IH), 2.4 (s, 3H). 1.5 (d, 3H) 

LCMS purity: 95,66%, m/z - 325.0|M+4) 

HPLC: 96,32% 

20 Exampie 16 7 

Preparation of7-Benzothiazoi-6-yl~4-methyl-3-(4~mefhvl-pvridin-3-'ylhimidazoHdm-2-
one (167A t: 

2'*> 

_ .CH^ JS-^U - o 
f 1 x r it-* " N' N'~\ 1 % 

L j v s' 
H3C 

(167 A) 

Step /: Synthesis of Intermediate 3~(Bemothhizot~6~yiarriiftoh2-meihyf-propionic acid fl~ 
167a): 

171 
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(I-167a) 

2-Methyl-aeryiic acid (0.63g, 0.00?32mol) and Benzene- 1,4-dioi (0,029g, 

0.000266niol) were added to a stirred solution of Benzothiazoi-6-ylamine ( i g, 

5 O,O0665mol) in toluene (6mL) under nitrogen atmosphere. The resulting reaction mass 

was heated at 70°C for 72 hours and further at J0CPC for 48 hours. The reaction was 

monitored by TLC <5% methanol in chloroform). The reaction mixture was cooled to 

room temperature and partitioned between water and ethyl acetate. The organic layer was 

washed with brine solution, dried over NasSO* and concentrated to afford the crude 

I (J product. Purification by column chromatography on silica gel (0.75% methanol in 

chloroform) afforded 0.43g of the product (26.87% yield). 

Ml NMR (300 MHz, DMSO}: 8 12.25 (s, SH), 8.9 (s, IH), 7.75 (d, IH), 7.15 (s, 

IH), 6.85 (d, IH), 6,20-6.05 (bs, IH), 3.45-3.3 (m, IH), 3.15-3.0 (m, Hi), 2.7 (q, iH), 

1.15 (d, 31!) 
15 LCMS: 100%, m/z ==== 237.3 (M 1) 

Step 2: Synthesis o f Intermediate J •Bmzothimol-6-yl~4~me.thyl~imidazoUdm-2-one .0-

167b): 

20 t! •167b) 

3-(BeB5eDthiazol-6-y}amino)-2-methyl-propionic acid (1-167a: SOOmg, 

2.11 Smmol) was refluxed with triethylamine (latl, 6,989mmo!):, DPPA f L75g, 

6,35mmol) and toluene (10mL) at! 20°C in a sealed tube to afford the crude product. The 

reaction was monitored by TLC (5% methanol in chloroform). Puritication by column 
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chromatography on silica gel (2% methanol in chloroform) afforded 350rng of ihe 

product (7 1 .42% yield). 
jH NMR (300 MHz, DMSO): 5 9.25(s, !H), 8.25 (d, 1H), 8.0 id, 1 f 1), 7,9 -7.8 

(dd, M L), 7.28 (s, IMk 4.05 (t, i H), 3.9-3.8 (m. ! H), 3.55-3.45 (m, iH), 1,2 (d, 3H) 

Final Siep: Synthesis of l-BemQthu2zol~6~yl-4-methvl-b{4-meth\4~pwidir)-3-vih 
imidazoi idin-2-one (7 6 Z/i j. 

Using the same reaction conditions and work up as described in Example 1, step-

10 3, 1-benzothiazol-6-yl-4-methyl-imid?izolidin-2-otie Cl-167b: ISOmg, 0.643mmol) was 

refluxed with 3~iodo-4~methyl-pyridjne (155nig, 0.7G8mmol), copper iodide (12,21mg, 

0.0643vnmol')» N,N'-dimethyl-eyclohexane-1,2-diamine (27.39mg, 0.192mmol), 

potassium phosphate (341,5mg, 1.607mmol) and 1.4-dioxane (5mL) at 120°C for 12 

hours to afford the crude product, The reaction was monitored by TLC (10% MeOH in 

15 chloroform). Purification by column chromatography on silica gel (3% methanol in 

chloroform) followed by preparative HPLC afforded 34 mg of the product (16.66% yield). 

Hi NMR (300 MHz. CDCb): 6 8.9 (s, 1 \I), 8.5-8.4 (bs, 2H). 8,35(d, i II), 8.1 (d, 

IH), 7.65(dd. Il l) 7.26 (s, 1H), 4.45-4.2 (m, 2.H), 3.75 (t, 1H), 2.35(s; 3H), 1.34(d, 311). 

LCMS: 98.01%, m/z = 325 (M+l) 

5 LCMS: 100%, m/z === 233.8 fM+H) 

20 HPLC: 96.28% 

Exampie 168 
Preparation ol 1 ~Bcjnzothiazoi~6~yI-4~ethyl~3~f4~meth\j~pyridin~3~ylj~ J, 3~dihydro-

25 
{168 A ) 

Step i: Synthesis of intermediate i-(Bemolhiazol-6-y!amino)-bukm-2~om (I-168a): 

173 
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y - y-CKgCHg 

O 

(1-168 a) 

Sodium acetate (300mg> 3.66mmol) arid 1 -bromo-butan-2-one (0.373mL, 

3.66mmol) were added to a stirred solution of henzothiazolfo-yiamine (SOOmg, 

3.328mmol) in methanol (10mL) under nitrogen atmosphere. The resulting reaction mass 

was stirred at room temperature for 24 hours. The reaction was monitored by TLC (20% 

ethyl acetate in hexane). The reaction mixture was filtered and the solid collected was 

dried under reduced pressure to a fiord 250mg of the product (32% yield). 
!H NMR {DMSO-do, 300MHz) 5; 8,9 R 1H), 7.8 id. IH), ?, 1 (d, 1H), 6.9 (m, 

111), 6.3 (ls Hi), 4.1 (d, 2H). 2.5 (q, 211), 1.0 (t. 3H) 

I X MS; 50.40%, m/z - 221.0 (N-U 1 }. 

SfeP -2; 'Ti-

(4-Methyl"Pyridin-3~yl)-caibafriic acid phenyl ester (165mg, 0.727mmol) and !-

(benzothiazoJ-6-ylamino)-butan-2-one (I-168a: i60mg. 0,727ramol) in toluene (1 OtnL) 

were refiuxed at 120%' under nitrogen atmosphere for 48 hours. The reaction was 

monitored by TLC (5% MeOH in chloroform). The reaction mixture wits concentrated 

under reduced pressure and partitioned between water and chloroform. The organic layer 

was washed with brine solution, dried over NajSC^ and concentrated to afford the crude 

product. Purification by column chromatography on silica gel (2% methanol in 

chloroform) afforded S85mg of the product (71.98% yield). 

(I-168b) 

LCMS: 99,81%, m/z - 355.2 (M+l ) 
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Final Step: Synthesis of l~Bemethk4zol'-6~vI-4«eih\4-3-{4~me(hvFp}ridifi-3-y!hL3-

dihydro-itnidazoi-2-nne (168A): 

1-Benzothiazol-6-yl-3-(4-methyJ-pyridin-3~ylH -<2»oxo-butyl)-«rea (j-J 68 b: 

185mg, 0,522inmoi) in toluene (15mL) was refiuxed at 120°C for 20 hours. The reaction 

was monitored by TLC (5% MeOH in chloroform). The reaction mixture was 

concentrated under reduced pressure and the crude residue was purified by column 

chromatography on silica gei (2.5% methanol in chioroform) to afford 50mg of the 

product (28.37% yield). 

'HNMR (300 .Mil/., CDC 1.?): 19.0 (s, IH), 8.38~8,45(m,M), 8,2 (d, IH) 7.75{ddf 

IH), 7.34 (d, IH), 6.6 (s. 111), 2.4-2.1 (m, 5H). 1.1 (C 3H). 

LCMS; 100%. m/z - 337 (M+1) 

HPLC: 98.76% 

Example 169 

Preparation of f-Bemothia20l~6~vi~4-ethvl-3-pvH(im-3~vi-L3~dihvdri>'-midazol~2~0ne 
f169Ar 

CH2CH| 

(! 69 A) 

Triethylamine (0.2mL, i.219mmol) and DPPA (03ml..-, L219mmol) were added 

to a solution of nicotinic acid (150.mg, 1.219mmoi) in toluene (!2mL) under nitrogen 

atmosphere and stirred at room temperature for 1.5 hours. The reaction mixture was 

allowed to reflux at 70°C for i .5 hours. The reaction was monitored by TLC (5% MeOH 

in DCM). This was followed by the addition of L(beivz.othiazoL6-ylamino)~butan-2<>ne 

(LI68a; 241 mg, 1.097mmol) at room temperature. The resulting reaction mass was 

heated at HXFC overnight. I'he reaction mixture was cooled to room temperature, 

concentrated under reduced pressure and the crude residue was partitioned between water 

and DCM, The organic layer was washed with water, brine solution, dried over NagSG* 
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and concentrated io afford the crude product. Purification by column chromatography on 

silica gel (1.5% methanol in chloroform) followed by preparative HPLC afforded 5rog of 

the product (1.5% yield). 
lH NMR (300 Mi Iz, CDCb): S 9.0 (s, 11 1 ). 8.7 - 8.6 (m, 2H), 8,44 <d, 1H), 8.2 (d, 

IH), 7.85 - 7.68 (rn, 2ii), 7.5 - 7.44 (m, IH), 6.55 ($, iH), 2,46-2.35 (q, 2H), 1,15 (t, 5 

LCMS: 90.98%, m/z - 323.1 (M+l) 

HPLC; 94.09% 

10 Exampie / 70 

Preparation of J-Bensothiazol-6-vl~3~pvridm-'$-vl- 4-triflaoromeihvf-imidazolidin-2-one 

aim: 

X % )- J "s-
F3C" 

(170 A) 

15 Siep-1: Synthesis of intermediate 2~{Benzoihiazol~6-vlaniinomeihvl)~33<3~triiluoro-
c acid ff-170a): 

H CF3 

6 
N , 

(LI 70a) 

Benzol hi azo 1 -6~y! am i ne (lg, 6.66mmo!) was reacted with 2-trifluoromethyl-

20 acrylic acid (L39g. 9.99mmol), benzene-1,4~dio! (51 .3 nig, 0.46mmol) and toluene 

(lOmL) to afford the crude product. Purification by column chromatography on silica ge 

(30% ethyl acetate in hexane) afforded 380mg of the product (19.67% yield). 
1H NMR (300 MHz, DMSO-d<,): <3 13.8-13.0 (h.s, 1H), 8.95 (s, 1H), 7.8 (d, 111), 

7.2 (d. ill), 6.95-6.85 (dd, IH), 3.75-3,50 (m, 31S) 

25 I.CMS: 100%, m/z-29LI (M+l) 

176 
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Slep-2: Synthesis of Intermediate l-Benz0thjm0l*6~yl~4~trif!mr0mefh\j-imidas0lMjft2-
0m (1-17Oh): 

(1-170b) 

2-(Beiizothiazol-6-y!aminoinethyj)-3f3>3-trif!uon>propjonic acid f 1-170a: 

380mg, 1.3mmol) was refiuxed with triethyl amine (433.29mg, 4.29mmol), DPPA 

(1.08g, 3.9mmol) and toluene (8mL) at 110°C for 72 hours to afford the crude product. 

Purification by column chromatography on silica gel (! .5% methanol in chloroform) 

afforded 40mgof the product (10.72% yield). 
lH NMR (300 Mi l/, CDCL>: 8 8.93 <s, 11 I). 8.3 (d, 1I I>, 8.1 (ci. 1H), 7.61 (dd, 

IH), 5.68-5.58 (bs, IH), 4.42-4.22 (m, 2H), 4.12-4.04 (m, IH) 

Final Step: Synthesis of l~BenzQthias0l-6-yl~3~pyridm~3-yl-4-trifluoromelhvl-

imidazotidin~2~one (17OA) 

Using the same reaction conditions and work up as described in example 1, step-

3, 1 -Benzothiazol-6-yl-4-trifiuoromethyi--imidazolidin~2-one (1-170b: 50mg, 0.174mmol) 

was refiuxed with 3~Bromo-pyridine (33mg, 0.209mmol). copper iodide (3.3mg, 

0.0174mmol), Cyciohexane-1,2-diamine (6mg„ §.0522mmol), potassium phosphate 

(1 lOmg, 0.522mraol) and 1, 4-Dioxane (2ml ,) at I20X for 12 hours to afford the crude 

product. Purification by column chromatography on silica gel (2% methanol in 

chloroform ) followed by n-pentane washing afforded 15mg of the product (23.8% yield). 
lH NMR <300 MHz. CDClj): 5 8.95(s, IH), 8.92-8.4 (m, 211), 8.35 Uf IH), 8.15 

(d, HI), 7,95 (d. IH), 7.7 (dd, IH), 7.5 -7,35 (bs, IH), 5.1 - 4.9 (m, IH), 4.4 (t, IH), 

4.25 (dd, IH). 

LCMS: 98.0%, m/z - 364.7 (M-H) 

HPLC; 90.04% 

Example 171 
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20 

Preparation of 1~Bmsothiazol-6'Vl-3f(4~meihyl~pyridirt'3-yl)~ /. 3-dihydro-hemoimidazol~ 

? fV* V*N > \ s 
CH3^ ^ 

(171 A) 

5 Step-1: Synthesis of intermediate (4-M.ethyl-pyridm~3~ylH'2~mtr0~pheml)Himine (I-
171a): 

H 
-• M ,A 

^N02 N' 

(J -171 a) 

IM LiHMDS solution (9.25mL, 9.25mmol) in THF was added drop wise to a 

10 cooled solution of 4-Methy!-pyridin-3-y!amine (Ig, 9,25mmol) m THF OOmL) at (PC 

under nitrogen atmosphere. The resulting mixture was added drop wise to a solution of 1-

fluoro-2-nitro-benzene (0.98mL, 9.25mmoi) in THF at (PC. The resulting reaction mass 

was stirred at room temperature overnight The reaction was monitored by TLC (50% 

ethyl acetate m hexane). The reaction mixture was diluted with ethyl acetate and 

15 concentrated under reduced pressure. The crude residue was purified by column 

chromatography on silica gel (50% ethyl acetate in hexane) to afford 600mg of the 

product <28.32% yield). 

II NMR (300 MHz. CDCb): 6 9,3 (s» 1H), 8.55 (s, 1H), 8.45 .(tl IH), 8.25 (d, 

ll-l), 7.40-7.25 (m, 2H), 6.85-6.75 (m, 211). 2.3 (s, 311) 

iZUa-
CH, 

f/V Y ^ 
^ NNH^N;: 

H j N, X 

(1-171 b) 

178 
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10% Pd/C (lOOmg) was charged portion wise to a solution of (4~methyl-pyridm-

3-y1)«(2~niiro-phenyl)~amine <1-17.1a: 60Omg, 2.62mmol) in methanol (15mL) under 

nitrogen atmosphere. The resulting mixture was stirred at room temperature under 

hydrogen atmosphere for 2 hours. The reaction was monitored by TLC (80% ethyl 

5 acetate in hexane). The reaction mixture was filtered and the filtrate was concentrated 

under reduced pressure to afford 525mg of the product (98.91% yield). 
!W NMR (300 MHz, DMSO): 5 7.82 (s, IH), 7.6 fs, iH), 7.08 (d, ill), 6.9-6.7 (m, 

3H). 6,65-6.50 (ro. 2H), 5,0-4.7 (bs, 2TI), 2.2 (s, 311) 

10 SiMz^Swf.hMiAMlMS}MsMuMJ.z{J-Meth\'I~pyridiri~3~vl)~L3-dih\sdro~bemoimidazoi-

hmuUlki: 

15 pyridin-3-yl)-benzene-1,2-diamine (525mg, 2.638mmol) in THF (10ml .) under nitrogen 

atmosphere. This was followed by the drop wise addition of triphosgene (313mg, 

1 .O55mmoi) tn THF (lOinl,) at 0°C. The resulting suspension was stirred at room 

temperature for 1.5 hours. The reaction was monitored by TLC (50% ethyl acetate in 

hexane). The reaction mixture was quenched with ice and partitioned between water and 

20 ethyl acetate. The organic layer was washed with water, brine solution, dried over 

Na;St)and concentrated io afford the crude product. Purification by column 

chromatography on silica gel (50% ethyl acetate in hexane) afforded 2?0mg of the 

product (46,37% yield). 

Hi NMR (300 MHz, CDCIj): 8 8.9 (s, IH), 8.15-8,05 (m, 2H), 7.80-7.65 (m, 3H), 
25 6.7 (dd, I H% 5.8 (dd, i H), 1.9 (% 311} 

Final Step: Sywtmh Qf l~Bmzoth!moI~6~yi-3~(4-methvi«pvridm-3-vi}~i3-dlkwiro-

H 
(1-171c) 

Triethylamine (0.76mL, 5.276mmol) was added to a solution ofN-(4-Methyl-

79 
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Using the same reaction conditions and work up as described in Example 1. step-

3. 1 -(4-•methyi-pyridin-3-yi)- 3. ,3-dihydro-benzoimidazoi-2-otie (i-l 71c: 120mg, 

O.S3mmoi) was refiuxed with 6-lodo-benzothiazole (1.67.mg, 0.639mmoi), copper iodide 

(10.13mg, 0.0533mmol), N.V-1)imethyl--cyel< >hexaue-1.2-diamhie (22,?rng, 

0.159tnmol), potassium phosphate (339mg> 0.01 Smmol) and 1. 4-Dioxajne (5mL) al 

120°C for 12 hours to afford the crude product- Purification by column chromatography 

on silica gei (1% methanol in chloroform) followed by hexane washing afforded 20mg of 

the product (10.5% yield). 
!H NMR (300 MHz, DMSO): 5 9.55(s, IB), 8.7-8.6 (m,2H), 8.54 (s. H i), 8.3 (d, 

lit), 7MS (dd, HI). 7.6 (d, MX 7.3 -7.1 (m, 313), 6.9 6.8 (m, 1H), 2.2 3H). 
LCMS: 97.32%, m/z === 359.1 (M+l) 

HIM { : 95.78% 

Example 172 

CF3 

(172 A) 
Step-1; Sytuhesiv of Intermediate $-(Benz0{hiaz0l~6~vlammo}-4.4,4-triflwr0~hutyric acid 

(M2M: 

YOH 
/I J CF, d N r %»-s 

(1- J 72a) 

Benzothiazoi-6-ylamine (lg. G.006moi) was reacted with 4,4,44rifhioro-but-2-

enoic acid (1.39g. 0.009mol), benzene-1.4-dio! (0,05g, 0.00046mol) and toluene (SOmL) 

to afford the crude product. Purification by column chromatography on silica gel (15% 

ethyl acetate in hexane) afforded 1.02g of the product (53.68% yield). 

180 
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'H NMR (300 MHz, DMSO~D6); 8 12.6 (hs, M\ 9.0 (a, IH), 7.9 (d, 1H), 73 (d. 

i H), 7.0 (dd, IH), 6.6 (d. IH), 4.8-4.6 un. 1H).2.9(dd, 1H), 2.7-2.55 (m, IH) 

Step-2: Synthesis of Intermediate I-Bemothkmd~6~yl-5-mf!uoromethyNmida3ol!dm~2-

5 oned-mbl.• 

3-(Benzothiazol-6-ylamino)-4<454-lrifIuoro-butyric acid ("I-172a: ] g, 0.0Q3mol) 

was refiuxed with triethyl amine (0.4g. 0.0041 mol), DPPA (1.1 g, 0,0Q4mof) and toluene 

10 (SIOmL) at 120°C to afford the crude product. The reaction was monitored by TLC (80% 

ethyl acetate in hexane). Purification by column chromatography on silica gel (40% ethyl 

acetate in hexane) afforded 0.62g of the product (63.2% yield). 
5It NMR (300MHz, DMSCM)6): 8 9.4(s, 1H), 8.3 (d, 111), 8.1 Cd, I i I). 7.7 (dd, 

If f). 7.5 is, 111), 5.65-5-5 (m, I IT). 3.85 (L II I), 3.5 (dd, IH) 

15 LCMS: 100.0%, (m/z) m 288.2 (Mfl) 

Final Step: Synthesis of !-Bemothiazol-6-yl-4-meth\i-$-(4-melhyl-pyridm-$-vlh 
imidazoihlin-2-om (172A) 

20 3, 1 -benzothiazo1~6~yl~34riffuoromethyl-inndazolidm-2-one (1-172b: 0,15g, O.OOOSmol) 

was refiuxed with 3-lodo-4-meth>'l-pyndine (0.168g, 0,0007mol), copper iodide (0.01 g. 

O.OOOOSnroi). N,N'-Dimethyl-cycl.ohexane-1,2-diamine (0.01 g, 0.000015mol), potassium 

phosphate (0.3g, 0.001 mol) and 1, 4-dioxane (20ml,) at 120CC" lor 12 hours to afford the 

crude product. The reaction was monitored by TLC (100% ethyl acetate). Purification by 

25 column chromatography on silica gel (2% methanol in DCM) afforded 75mg of the 

product (39.47% yield) 

' 11 NMR (300 MHz, CDCIj): 6 9.04 (s, 111), 8,82 - 8.6 (bs, 11 IT 8.5 - 8.3 (bs, 

IH), 8.28 8.12 (ro. 3lis. 7.52 (dd, 1 LI), 7.4 7.28 (bs. IH), 5.05 - 4.9 (m, IH). 4.35 ft, 

IH), 3,96 (dd. HI). 2.4 (s, 3H). 

CF3 

(T— 172b) 

Using the same reaction conditions and work up as described in Example I, step-

181 
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LCMS; 98,43%, m/z === 378.7 (MM) 

HPLC; 96.49% 

Example / 73 
5 Preparation of3~Bemothiazol~6'Vl-l-jwidin-3-vl-4-tr}flu0romethvl-imidazolidin-2-one 

9 i H Jl / ,>—N V\ i > 
CF3 

({73 A) 

Using the same reaction conditions and work up as described in Example 1, step-

10 3, l~benzothiaxol-6~yl-5-trit1uoromethyI-irnida/.olidin-2-one 0-172b: O.lg, 0.0004mol) 

was refiuxed with 3-bromo-pyridine (0.085g, 0.0005mol), copper iodide (0.0076g, 

0.00004mol), N,N'-dimethyl-cyelohexane-1,2~diamine (0.017g, 0,000.t2mol), potassium 

phosphate (0.22g, 0.00!2tnol) and 1, 4-dioxane (20mL) at 120°C for 12 hours to afford 

the crude product. The reaction was monitored by TLC (100% ethyl acetate). Purification 

15 by column chromatography on silica gel (2% methanol in DCM) afforded 54mg of the 

product (45.2% yield). 
fH NMR (300 MHz. CDClj): S 9.04 <s, IH), 8,82 - 8.6 (bs, IH), 8.5 - 8.36 (bs, 

IH), 8,28 8.12 (m, 3H)S 7.52 (dd, IH), 7.4 - 7.28 (bs, IH), 5.05 4.9 (m, IH), 4.35 (t, 

IH),4.1 (dd. IH). 

20 LCMS: 99.42%, m/z = 364.7 (.M+l) 

HPLC: 96.05% 

Example 174 

Preparation of l-Benzoihkizoi-6-v}~3J4~me}h\d~pvridm-3~yl)~4~trithmromeihvi-
25 imidazolidiri-2~one (l 74A): 

182 
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l-B6nzothiazol-6~yl-44rif1uon>methyl~imidazo1idin-2-one (1-170h: ] OOmg, 

0.348mmol) was reacted with 3~iodo-4-methyl-pyridine (83.9mg, 0.383mmol), Pd2{dhah 

(15.9mg, 0.0174mmol), Xaotphos (30.2mg, 0.0528mmol), cesium carbonate (170mg, 

0.152mmol) arid 1,4-dioxane (lOmL) to afford die crude product. Purification by column 

chromatography on silica gel (2% methanol in. chloroform) followed by preparative 

HPLC afforded lOmg of the product ('7.5% yield). 

Hi NMR (300 Mffa, CLLOD): 8 9.2-9.05 (bs. IH), 8.74-8.58 (bs, 111), 8.34 (d, 

IH), 8.1-8.03 (m, IH), 7.96 7.7 (tn, 211), 4.65 4.1 (m. 3ft), 2.86 (sjl 1). 

LCMS; 95.13%, m/z - 379 (Mil) 

HPLC: 76.33% 

Preparation of 1 -Bemothiasol'6-vl-4.5-dimethvf-3-f4-methvl-pvridm-3~vl)-imidasolidin-
2-one : 

Step-1: Synthesis of Intermediate 3'(Bemoihiazol~6-vlamino)-2-methyl-butvrk acid jl~ 

Example 175 

H;C XCH;:, 

(175 A) 

(I-175a) 

183 
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Benzothiazoi-6-ylamhie (Sg, 6„667.mmo!) was reacted with 2-roethyl~but-2-enofc 

acid (Jo. 9.99mmoi), betuene-! ,4-dioi (51.38mg, 0.467mmol) and toluene (6ml.•) to 

afford the crude product, Purification by column chromatography on silica gel (50% ethyl 

acetate in hexane) afforded lOOmg of the product (6,02% yield). 

LCMS: 59.05%,m/z —251 (M+l) 

Step-2: Synthesis of Intermediate l^Bensothiazo}~6-yI-4,5-dmieihv}-imkiazoHdirb2-oiie 
0-1 ?5h}: 

3-(Berixotbiazol-6-ylamino)-2-methyl-butyric acid (1-175a: 1 OOmg, 0.4mmol) 

was refiuxed with triethyl. amine (0.067mL, 0.48mmol), DPP A (0.107mLg, 6.35mmol) 

and toluene (3mL) at 120°C in a sealed tube to afford the crude product. The reaction was 

monitored by TLC (80% ethyl acetate in hexane). Purification by column 

chromatography on silica gel (40% ethyl acetate In hexane) afforded 50mg of the product 

(50.6% yield). 

LCMS: 79.64%, m/z - 248 (M+1) 

Final Step:.. Synthesis ofl'Benzothiazof6-vI-4J-dmethyi-3-{4-me(hvl-pvndm-3-yD~ 

imida^oiidm-2-om (1 ?5A): 

Using the same reaction conditions and work up as described in Example L step-

3, l-benzothiazol-6'yl-4,5-dinietliyl-imidazoHdin-2-oae {I-173b: 50mg. 0.202mmol) was 

refiuxed with 3-iodo-4-methy1-pyridine (44.,33mg, 0.202mmol), copper iodide (3.85mg, 

{).0202mmo!}, N,N'-dimethyl-cycIohexane-1,2-diamine (0.0095mL, 0.061 mmol), 

potassium phosphate (107.2ing, 0.506mmoi) and 1, 4-dioxane (5mL) at I20°C for 16 

hours to afford the crude product. The reaction was monitored by TLC (100% ethyl 

acetate). Purification by column chromatography on silica gel (60% ethyl acetate in 

hexane) followed by preparative HPLC afforded 6mg of the product (8,76% yield). 

(LI 75 b) 
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lH NMR (300 MHz, CDCb)i 5 8.95 (s, IH), 8.5 - 8,4 (m, 2H), 8.16 - 8.1 (tn, 

2H). 7.59-7.5 (dd. III), 7.25 (s, IH), 4.2 - 4.1 (m. IH), 3.92 • 3,82 (m, IH), 2.35 (s, 3H), 

1,46 {d, 3H), 1.3 (d, ,3H). 

L.C.MS: 100.00%, m/z - 339 (M+l} 

HPLC: 95,46% 

Example 176 
PreparaiiQnj)fJ-Bemoihiamlz6-\>}-3-(4-p\Trolklm'l-vltnethvld?vrirfin-3 

o r 
XN 

O 

(176 A) 

Step l:J8ynihe$jis gijnimm:dhttc 

(1-176a) 

Acetic acid (QJffiL) was added to a stirred solution of 3-bromo-pyridine-4-

carbaldehyde (220mg, 1.1 8mmol) and pyrrolidine (0,11 mL, 1.34mmol) in DCE (15mL) 

under nitrogen atmosphere and stirred at room temperature for 2 hours. This was 

followed by addition ofNaBH(OAe).? (342mg, 1,612mmol) at 0°C over a period of 10 

minutes, 1 he resulting reaction mass was stirred for 12 hours at room temperature. The 

reaction was monitored by TLC (30% ethyl acetate in hexane). The reaction mixture was 

washed with NaHCCh solution and extracted using ethyl acetate. The organic layer was 

dried overNajSC^ and concentrated to afford 2?5mg of the product (98:2% yield). 

Tl NMR (300 MHz, CDCL): § 8.63 (s, IH). 8.46 (dd. HI), 7.49 id, IH), 7.27 (d, 

1 !i>. 3-72 (s, 2H), 2.6 (m, 411). S ,84 (mg 4H) 
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FUmtJStaty fiwthesia af 

Using the same reaction conditions and work up as described in Example 1, slep-

3, 3-brorao-4-pyrroHdin~1-ylniethyl-pyridine (1-176a: 29()mg. L205mmol) was refiuxed 

5 with l-ben;?jothiazo}~6-yl-imidazo!.idin~2-one (l-84b: 220mg, I.(KWrnmoi), copper iodide 

(19mg, 0.1004mmol), N,N'-Disncthyl-cyclohexane-l»2-diainine (42.7mg, 0.301 mmol), 

potassium phosphate (640mg, 3.012mnwl) and 1,4-dioxane (15mL) at 120°C for 12 

hours to afford the crude product, T he reaction was monitored by TLC (5% MeOH in 

DCM). Purification by column chromatography on silica gel (5% MeOH in chloroform) 

10 followed by preparative HPLC afforded 72mg of the product {18.9% yield). 

Hi NMR (300 MlCDCI-j): 6 8,9 (s, 1H), 8.6-8.5 (m, 2H), 8.38 (d, 1 H)» 8.12 (d. 

IM). 7.7 {dd, 1)1) 7.54(d, 111), 4,2-3.95 (m. 411), 3.7 {>. 2H), 2.5 (bs. 4H). i 8im. 4H). 

LCMS: 98.39%, nv/. - 380.! (M+l) 

HPLC: 99.11% 

Sim., Sl I Ih>i nihil •* >i «-o-

yl)-iniidazofhjin-2-one (1- f 77a): 

Example 177 

Preparation of I-Benz0thiaz0l~6~yl-3-(4-morph0!in~4-ylmethyl-pvridin~3~yl)-
imidazoiiduh2-»m </'"A) 

20 (177 A) 

N 

(1-177a) 

186 
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Using the same reaction conditions and work up as described m Example 1, step-

3. 1-ben^othia2oi-6-yl-imidazolidin-2-one Q-84b: 515mg, 2,35mmoI) was refiuxed with 

3-bromo-4-dimethoxymethy!-pyridine (600mg, 2-584rnmoi}? copper iodide (44.7mg, 

0,23J2«imol),N,N-dimethyl-cyclohexane-l,2-diamhie (80.8mg, 0.7405mmoi), 

potassium phosphate (1.4g, 7.046mmol) and 1, 4-dioxane (2QmL) at. 110°C for 12 hours 

to afford the crude product The reaction was monitored by TLC (10% MeOH in 

chloroform). Purification by column chromatography on silica gel (2% methanol In 

chloroform) afforded 460mg of the product (52.9% yield). 
!M NMR (400 MHz, CDCij): 3 8.9 <s, IH), 8.6 (bs, 211), 8,4 fd, Hi), 8.14-8.1 (d. 

ill), 7.7 (dd, HI), 7.64-7,6 (bs, Hit 5.7 (s, 111), 4.2-4.12 (m. 211). 4.0-3.95 (m, 211). 

3.35 (s, 611) 

Siep 2: Synthesis of 3-(3-Benzathiazol-6~\>l-2-oxo-imidmoHdin-l-vlhpvridme-4-
earbaldehvde (1*177b): 

PTSA (2.2g. 11,672mmol) was added to a stirred solution of 1-benzothiazol-6~vl-

3-(4-dimethox>,met'hy{-pyridin-3-yl)-iTijida5r.olidin-2-one (1-177a: 460mg, 1.2418m.mol) in 

acetone (20mL) and water (20mL). The resulting reaction mass was stirred for 48 hours 

at room temperature. The reaction was monitored by 'TIT' (5% methanol in chloroform). 

The reaction mixture was concentrated, the residue was diluted with ice-water, basilied 

with saturated NallCOi solution and extracted using ethyl acetate. The aqueous layer was 

filtered and the solid collected was dried under reduced pressure. "The solid was dissolved 

in methanol and chloroform, dried over Ma^SOij and concentrated under reduced pressure 

to afford 400mg of the product (99.5% yield). 
! 1-1 NMR (300 MHz, DMSO): 6 9.9 {s, HI), 9.3 (s, IH), 8.9 (s. 111), 8.62 (d, Hit 

8.3 (d, IM), 8.1 (d, 114), 7.9 (dd, IH), 7.65 (d. 111). 4.3-4.15 Cm, 41!) 

(1-177b) 
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uwiio&lMjhlxm tl"JJ 
Morpholine (0.032mL, 0.3699mmol) was added to a stirred solution of 3-(3-

Benzotliiazoi-6'-y!-2-oxo-imidazoUdii>l-yi)--pyridine-4-cai'baldehyde (1-177b: lOOmg, 

0.3082mmoi) in acetic acid (2.mL) and stirred at room temperature for 4 hours. This was 

followed by the addition of NaBH(OAe)j (9$mg, 0,4624mmol). The resulting reaction 

mass was stirred at room temperature for 24 hours. The reaction was monitored by TLC 

<10% methanol in chloroform). The reaction mixture was concentrated under reduced 

pressure, added ice, basilied using saturated NaHCCL solution and extracted using ethyl 

acetate. The organic layer was washed with water, brine solution, dried over Na^SOs and 

concentrated. Purification by column chromatography on silica gel (2% methanol in 

chloroform) followed by preparative HPLC afforded 25mg of the product (20.6% yield). 
1H NMR (400 MHz*CDCL): I 8,9 (s, 1H); 8,58-8,5 (m, 2Lf). 8.34(d, IH), 8T2(d, 

ill) 7.7 (dd, IH), 7.54 (d, IH), 4.2-4.14(m, 211). 4.04 (m, 2% 3.7 (t, 411), 3.6 (s, 2H), 

2,44(141 i). 

LCMS: 99. fm, m/z - 396.1 (M i l > 

I !PLC: 95.64% 

PrejmmUm.pf l~Bemothimol-6-y1~3-(4~cychpropykmimmc4h\4-p\rkMn-3-ylh 
'mudazolsdin-Z'Gm (178A): 

3-(3Tk>nzothtazol-6-yL2-oxo-iniidazolidin-T-yl)~pyridine-4-carbaSdehyde (L 

177b: ! 00mg, 0.3083mmoi) was reacted with NaBHCQAcfe (98mg, 0,4624mrnol), 

Cyelopropylamine (0.032mL, 0.462mmol) and acetic acid (5raL) at room temperature for 

12 hours to afford the crude product. The reaction was monitored by TLC (5% methanol 

in chloroform). Purification by column chromatography on silica gel (2% methanol in 

chloroform) followed by preparative HPLC afforded 13mg of the product (11.6% yield). 

Exampie 17$ 

H 
(1714) 

188 
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'Ms NMR (400 MH/, (DCS:): 3 8,9 (s, IH), 8,6-8-5 (m, 21 h. «JS(% IH), 8.1 td, 

jH). 7.7 (dd, IM) 7.5 (d. 111), 4.2 (m: 211), 4.05(m, 251}, 3.9 ($, 211), 2.25-2.15 (m, 114), 

0.5*0.3 (m, 411). 

LCMS: 98.17%, m/z= 366.1 (M-H) 

HPLC: 93.36% 

Example J 79 

Preparation of i~Bemothimoi-6~vl-3~(6-flmro~4~methvl-pvrtdm~3-vh~imidazoUdin~2~ 
one (I?9Ak 

/S /—s ^3^ 

|J VNVNNA N^W r l 
O F 

(179 A) 

l-Benzoth!azo{-6-y1-iniida2ioiidin-2-one {l-.84b: 150m g, 0.6849mmol) was reacted 

with5-bromo-2-fluoro-4-methyl-pyridine (BOmg, 0.6849mmol),1, 4-dioxane (5mL), 

copper iodide (13mg, 0.06849mmoi), tram -N,Nr-dimethyi-cyc!ohexa«e-1,2-diamine 

(32,3ml0.2054mmoi) and potassium phosphate (362.9mg, L7l22mmol) to afford the 

crude product Purification by column chroinatography on silica gel (60% ethylaeetate in 

hexane) afforded 65mg of the product (28.9% yield). 
}H NMR (400 MHz, CDCL): 8 8.9 (s, IH), 8.34 (d, IH), 8.16-8.1 (m, 2H), 7.68 

(dd, 13 !), 6.9 (d, 111), 4.16 (m, 2B% 3.95 (m, 211), 2.4 <s, 311). 

LCMS: 98,93%, m/z - 328.9 (M+l) 

HPLC: 98.02% 

Exampie / BO 
Preparation of i-Bem(tthiitz&l~6~\d~3~f4~{2-mQrpholin~4~yl~eihoxy}~pyridin-3-yl]-

imidazotidjn-2~one ; /80A j: 

189 
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rJ 

N ' 
\ / 

(180 A) 
V" - "" "' "l<,«"'h *' '>/-« „<» r, J ,,. i i i 

5 
(I-180a) 

Using the same reaction conditions and work up as described in Example 1. step­

s' l~benzothiazol-6-yl~imidasr.olidin-2-one 0-84b.: 800mg, 3.6S3mmol) was refiuxed with 

3-broioo-4-chioro-pyridinc (879mg, 4,566rnmol), copper iodide (70.mg, O.365mnioi), 

10 cyciohexane-1,2-diamine (125mgs 1.0958mmol), potassium phosphate (2.32g, 

10.958mniol} and 1, 4-Dioxane (50ml..) at 1 HFC for 12 hours to afford ihe crude 

product. The reaction was monitored by TLC (10% MeOH in chloroform). Purification 

by column chromatography on silica gel (1.5% methanol in chloroform) afforded 735mg 

of the product (60% yield). 

15 ®H NMR (400 MHz, CDC1.,): 5 8.9 (s, 1H). 8.7 (s, 1H), 8.48 (d, i W), 8.38 (d, 111), 

8.12 (d, IH), 7.68 (dd. IH), 7.46 (d, IH), 4.22 4.14 (m, 211), 4.06 - 4.0 {m, 211). 

LCMS: 96.70%, m/z - 331 (M+l ) 

HPLC: 95.64%. 

20 Filial Siep: Synthesis of l~Bmzothiazol-6-yl-3-f4-(2-morpholin~4~yI~ethmvhpyrid'm-S-
yl]-imfdazo!klin~2~om' (180A): 

1~8ejizothiaxol-6-yi-3-(4-chloro-pyridin«3>ylVtmidazoHdin-2-ont* (1-180 a: 

IOOmg, 0.3023rnmol) was refiuxed with 2~morpholin~4-y!~ethanol (60mg, 0.4534mmol), 

potassium hydroxide (68mg, 1.2092mmol), potassium carbonate (42mg, 0.3023mmol), 

25 18-crown-ether (Sing, 0.0302mmol) and toluene (3m L) at 120aC to afford the crude 
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product. The reaction was monitored by TLC (10% MeOH in chloroform). Purification 

by column chromatography on silica gel (3.5% methanol in chloroform) followed by 

hexane wash and ether wash afforded 8,5mg of the product (6.6% yield). 

NMR (400 MHz, CDCL): 5 8.9 (s, IH), 8.65 <s, IH), 8,54{d, 1H), 8.3 (s, IH), 

8.1 (d, IH) 7.7 (d, IH), 6.95 (d, HI), 4.24(t 28), 4.32- 3.94(m, 4H), 3.64 (t, 4H), 2.82(i, 

2H), 2.58-2,48 (m, 4H) 

LCMS: 94.37%, m/z ••• 426 (M+1) 

IIPLC: 9 I ,83% 

Example 181 

Preparation of l-Bemothiazal~6~yl-3-f4-(l-meihvl~pyrrolidin-2-vlmethoxvhpwidm~3~ 
vl]-imidasolidm-2-om (181 A): 

CH., 

(181 A) 

1-Bcwothiazol~6-y.l-3-(4~chlo.ro-pyridin-3~yl)-imidazo1idm-2-one 0-180a: 

IOOmg, 0.3023mmol) was added to a stirred mixture of KOH (68mg, 1,2092n«nolK 

K3GC>3 <42mg, 0.3023mmol) and toluene (3mL) and the inaction nuxture was stirred at 

RT for 5mims. This was followed by the addition of (1 -methvl-pyrroiidin-2-yl)-methanoi 

(S2mg, 0.4534rnrnol) and 18 crown ether {8mg, 0.0302mmol) and the resulting mixture 

was refiuxed for 24hrs. The reaction was monitored by 'I'LC (10% MeOH in CHC'l.?)- The 

reaction mixture was concentrated and the concentrate was partitioned between 

ethylaeetate and water. The organic layer was washed with water, brine, dried over 

NaiSOc} and concentrated. Purification by preparative HPLC afforded 6mg of the product 

(5% yield). 

T5 NMR (300 MH& CDCL): 8 8.9 (s, IH), 8.55 (s, IH), 8.45 (d, IH), 8.35 (d, 

IH), 8.1 (d, IH) 7.7 (dd, IH), 6.9 (d, IH), 4.2-3.9 (m, ?H), 3.1 ft, IH), 2.7 (bs, IH), 2.45 

is, 3H)? 2.35-2.2 (m, 1ft), 2.05-1,95 (m, 1 S I). 1.85-1,7 (m, 2H), 

LCMS: 100%, m/z - 410 (M+l) 
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HPLC: 96.12% 

Example 182 
Preparation of l~Benz0thki2ol~6-yl-3-{4~((5-methyl~lH~pyrazot-3~ytffmw<(h&iethyll-

5 pyrhlin-3-ytt-imidazolidin-2'0m (182A): 

s /—, € •' <f V-"% J \ | N-NH "•iyvfi o WN> 
(182 A) 

.>-(3-ben/.othiazoL6*yi-2-oxo-iinida/oiidisi-l~yl)-pyridine-4-carbaidebyde (}-

177b: IOOmg, OJOSmmol) was reacted with NaBH(C)Ac).? (I31mg, 0.616mmof). 5-

10 methyI-1 H-pyra*oi~3~ylamine (40rng, 0.370mmol) and acetic acid (1 OmL) to afford the 

crude product. Purification by column chromatography on silica gel (5% MeOH in 

CHCI3), followed by preparative HPLC afforded 4mg of five product (7.7% yield). 
!H NMR (400 MHz, CD,OD): § 9.18 % 1H), 8.64 (s, IH). 8.5 (d, 1H), 8.32 (d. 

IH). 8.06 (d, 1 ill 7.9 (dd, IH), 7.6 (d. HI). 5.5{,s. IH), 4.5 (s, 2H), 4.3-4.05 (m, 4H>. 

15 2.15 (s, 3H). 

1XMS: 100%, mil ~ 405.9 (M + l ) 

HPLC: 80.60% 

Example 183 
20 Preparation 0f}~Bem0lhiazoI-6-yl-3-OH~imsda20f4,5~bipyridw~6~yl)i-midaz0lidw-2" 

one (183A): 

,?K 
,N % fj \-r-' N M 4? ~W~-N~Jw r T I > o NH 

(183 A) 

Step /. Synthesis of InternmIiate 6~Bromo-3-{2-trimethyl$ilam!l-ethoxyme(hylh3H~ 
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B*X.^VV.,N H3%XH3 

i I % / \ 
"V~f( ( CH= 

-~0 

(f-i 83a) 

(2-Chlororaetlioxy-ethyi)-trimethyl-si[ane (508.6mg, 3.0456romol), catalytic 

amount of benzv! triethyi-aramoiuum chloride and NaOI I {203.04mg. 5.076mmo!) were 

5 added to a solution of 6-broroo-3Ft-imidaxf)|'4,5-b'jpyridine (500mg, 2.538mmol) in DCM 

(IGmL) at 01>C. The resulting mixture was stirred room temperature for 6 hours. The 

reaction was monitored by TLC (80% ethylaeetate in hexane). The reaction mixture was 

partitioned between DCM and water I he organic layer was washed with water, brine, 

dried over Na?S04 and concentrated. Purification by column chromatography on silica 

10 gel (20% ethylaeetate in hexane) afforded 120mg of the product (14.4% yield). 

Hi NMR (400 MHz, CDC!.,): 8.48 (d, IH), 8.25 (d, IH), 8.2 (s. III), 5.65 (s, 2H), 

3.7-3.5 ft, 211), 1.0-03) ft, 211). -0.09-0.00 (m, 911). 

Step 2: Synthesis of Intermediate l-Bemothitiz0l~6~yl-5~l5j2-trmeihylsiIanyl-ethoxy)-
15 3H~imidazof4,$~h'!p\!ridin~6-ytl~imidaz0Udin~2~<me <l~183b}: 

„,S„ s rv»n 
1 L ' o V H o 

./—/ 

Hac' CH, 

(LI 83b) 

I ~Ben20thiazob6~yl~imklazo!Idin-2-one {i-84b: 803rog5 0.3669mmol) was 

reacted with 6~bronio-3-(2-trimethylsilanyLethoxymethyl)-3ii-iHiidaz.o[4,5-b]pyridine (}-

20 183a: 120mg. 0.3669mmol), 1, 4-dioxane (5ml,), copper iodide (6.9mg, Q,03669romol,V 

trans N,N'~dimetbyl-cyelohexane-] ,2-diamine f I?.3mL. 0.1 100mmol)and potassium 

phosphate (194.4mg. 0.9172mtnoi) to afford the crude product. Purification by column 

chromatography on silica gel (2% MeOH In DCM) afforded IOOmg of the product 
(58.4% yield). 
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!H NMR <400 MHz, CDC!,}; 8 9.0-8.8 (m, 21*1), 15-8,1 rat 4H), 7.7 (d, 114), 5C 

(bs, 2H)« 4,2 (bs, 414), 3.6 (i m% 0.95 (t, 211), -0.09-0.00 (m, 9H). 

10 

15 

Final Step: Synthesis ofl~Beiizoihiazol~6-vi-3-(3H-imidazoi4,S-b]pyrkTm-6-vlF 
imidazoi idin-2-ow (1 S3 A}: 

1,4-Dioxane HCI (5ml) was added to 14>enzothuizol-6-y!~3~|3-(2-

trimeihyIsilanyl <'thoxy)-3H- imidazoj4,5-b|pyridin-(>-yl j-imidazoiidin-2-one (I-183b: 

1OOmg, 0.2 l45mmol) and the resulting mixture was stirred room temperature for 6 hours. 
The reaction was monitored by TLC (10% MeOH in DCM). The reaction mixture was 

concentrated and washed with diethyl ether. Puritication by preparative HPLC afforded 

20rng of the product (25.4% yield). 
fH NMR (400 MHz, DMSO-D,.,): 8 13.2 (s. 0.511), 12.6 (s, 0.5H), 9.3 (s, H I), 8.7 

(dd. IH), 8.44 (s, 1H), 8.36 (s, 1H). 8.3 (dd. 111), 8.1 (d, H IK X 0 {dd, 1H), 4.2 (s, 41 h. 

LCMS; 75.25%, m/z - 337 (M+L) 

HPLC: 95.02% 

20 

•?s 

Example 184 
Synthesis o(']-Benzoih}azol~6~vl-3-(4-(J-methvi-piperidin-4-yhnethox}')-pvridw~3-yli-

imidazolkUri-2-om (1S4A ): 
S 

ft 
\ W 

) N n 
y.N h 

O 

o 
"CH, 

(184) 

l-l:3eftzothrazo)-6--yi-3-(4-ehioro-pyridin-3-yl)-.itnidazolidin-2-otK1 (1-180a: 

ISOmg, 0.4534mmo!) was reacted with (1 Hmethy{-piperidm-4~yl)-methanol (SSrag, 

0.6801 mmol), KDH (lOlmg, 1.8138mmol), ICgCO* (63mg, 0.4534mmol) and toluene 

(6mL) to afford crude product. Purification by column chromatography on silica gel 

(10% MeOH in CHC1.0, followed by preparative HPLC afforded lOmg of the product 

(5% yield). 

194 



WO 2010/149755 PCT/EP2010/059029 

IK NMR (400 MHz, CDCh); § 8.9 (s> IH), 8.55 (s? IH), 8.45 (d, IH), 8.35 (d, 

11:1), 8,1 (d, iH), 7.7 (dd, i H>. 6.9 (d. 1M},4.I5 (m,2H). 4.0-3.9 fm,4H% 2.9 (d, 2H)? 2.3 

(s, 3 IT), 2.0-1.75 (in, 511% 1.5 (t, 211). 

1 CMS: 100%, m/z ------ 424.2 f M+1) 
HPLC; 98.88% 

Example 185 

Preparation of3-{3-Bemothwzot~6-yl-2-oxv-midazoiidin~Pvi)-isonicoiinamide (185A): 

- _ 

^ rvO-H-\J rr i it o 
(! 8 5 A) 

/; Synthesis o('3~(3~Bemothiazol-6-vl-2~oxO'imi(iazoiiiim-I-vl)-isomcotimc acid 
ethyl ester (1-I85a): 

CWGCH2CH3 

/ \ 1 
> I V"N„. N. J-
N —\ / V T „ a | a n -• u 

(3-185a) 

!~Benzothiazoi-6-yI-imidazolidfn-2-one (l-84b: 0.25g, 1.1 mmoi) was reacted with 

3-bromo-isonieotinic acid ethyl ester (0.28g, 1.2rnmol), 1, 4-dioxane (30mL}> copper 

iodide (0.065g, O.Smmoi), trans N,N'-dimethyl-cyclohexane-Is2-di.anune (0.048g, 

0.3mmol) and potassium phosphate (0.8lg, 2.8mmoi) to afford the crude product. 

Purification by column chromatography on silica gel (!()()% CHCL) afforded 160mg of 

the product (38.2% yield). 
1 .C-MS (in-/). 61.53%, 369,0 (m+1) 

Final Siep: Syni}^£ofJ^;Bemc$j:imoi^hdz2^^ 

mm--
3-(3-B«uothiaxol-6-yl-2-0xo~imitdazolidm- i -yl)-isonieotmic acid ethyl ester (] • 

185a; 0,16g, 0.4mmoi) in methanolic ammonia (20mL) was taken in a reaction flask and 

the flask was heated to 40°C overnight. The reaction was monitored by TLC (10% MeOH 
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in CMClj). The reaction mixture was cooled to room temperature and concentrated. The 

concentrate was partitioned between DCM and water. The organic layer was washed with 

water, brine, dried over and concentrated. Purification by column 

chromatography on silica gel (10% MeOH in CHCh) afforded 40mg of the product 

(28.57% yield). 
JHNMR (400 MHz, DMSOd6):|:9.3 (s, iH), 8.7 (s, iH), 8.55 (d, IH), 8.3 (d, 

HI), 8.1- 7.9 (in. 311) 7.6 (s, ! H), 7.5 (d, 1H k 4.1 (s, 411 h 

i CMS: 100%, m/z - 339.9 (MH> 

HPLC: 88.4 i% 

Example 186 
Preparation ofl-Benzothkizol-6-yl~S-imidm0fL2-ii]pyrasm-5'Vt4tmdaz0Hdin-2-one 
(ISM}: 

O 
N-

& 1 
Tf 

(186) 

Synthesis of Intermediate 5-CMoro~imidazo[ L2~ajpymzine (1-186a}; 

Cl-v. 

s N 

<1-

NaHCOj (4.215g, 50.1736mrool) and IPA (40niL) were added to a mixture of 2--

bromo-1,1 -dimethoxy-ethane (6.37mL, i0.8066mmol), 40% HBr (475mL, 2.3157mmol) 

and 2 drops of water previously refiuxed for 1 hr. The reaction mixture was stirred for 

Smins and filtered. To the filtrate was added 6-chk>ro-pvra/.in~2~yIamine (lg, 

7.7190mrnol) and the resulting mixture was refiuxed tor overnight. The reaction, was 

monitored by TLC (50% ethylaeetate in hexane). The reaction mixture was neutralized 

with 'NasCOj and partitioned between ethylaeetate and water. The organic layer was 

washed with water, brine, dried over Na^SO* and concentrated. Purification by column 

1% 
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chromatography on silica gel (.1-2% MeOH in CHCK) afforded 300mg of the product 

(25.31% yield). 
!H NMR (400 MHz, CDCi3): 6 9,05 (s. 1H), 7,98 (s. IH), 7.92-7.85 (m, 2H). 

LCMS: 97.85%, m/z - 154.0 (M+1) 

5 
Final Siep: Synthesis of /~Bemofhiazol-6-yF3~im;dazo{ 1,2~aJpvrmm~5~vi-mudazoIidin-
2-one fl 86.4): 

l-benzothiazo!-6-yS-imidazoiidin~2~one {i-84b; 240mg, L0945mmol) was reacted 

with 5-chloro~imidazoj 1,2~a]pyrazine (M86a: 202mg, L3135mmol), 1,4-dioxane 

10 (3mL), copper iodide (24mg), trans N,N'-dimethyl~cyeiohexane~l?2-dian:une (48mg) and 

potassium phosphate (58tmg, 2.7364mraol) to afford the crude product. Purification by 

column chromatography on silica gel (2% MeOH in CHCfe), followed by preparative 

HPLC afforded 13mg of the product (3.53% yield). 
!li NMR (300MHz, CDCI3): 5 8.9 (s, IH), 8.54 (d, IH). 8,1 (d, IH), 7.95 (d, IH), 

15 7.85 (d, IH) 7.75-7.7 (m, 3H), 4.5 (t, 2H), 4. i (t, 211), 

LCMS: 100%, m/z - 337 (M+l) 

HPLC: 91.78% 

Example 187 
20 Preparation of 1~Bemothiazol~6-vl-3-(lH[~pyrr0lof2.3~h'fpvridin~5~vVhimidazolidin-2-

one (187A): 

I v. J—-KV O ^NH 

(187 A) 

Step 1: Synthesis of 5-Bro/r/o-l ~(2-trmetjn>lsi!am'l-ethoxvmetfnJhiH-pyri'ofo{2.3-
25 b 7pyridine (I-187a): 

Br-., hsCi..,CH;< f f \ A. 
M ) CH* u0" 

(1-187a) 
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5-bromo-1H-pyrrolo|2,3-b]pyricilne (03 g, 1,6mmol> was reacted with (2-

chloromethoxy-ethy!)-lrimeihyl-silane (035g, 2 J mmol), catalytic amount of benzyl 

triethy (-ammonium chloride and NaOH (0.2g, 5.2mmol) and DCM (20mL) to afford {lie 

crude product. Purification by column chromatography on silica gel (20% ethylaeetate In 

hexane) afforded 032g of the product (64,2% yield). 

'f-1 NMR (400MHz, CDCIj) 5: 8.36 (cl IH), 8,03 (d, IH), 736 (d, IH), 6.46 (± 
IH), 5.6 ss. 21 IK 3.5 ft. 211), 0.9 (t. 21IK -0.95 (m, 911) 

Step 2. Synthesis of Intermediate I-{benzothia2ol-6-vl)-3-(l-({2-(trimelhvlstiyl}~ 

et}wxy)meihvlFlH-pvrrolof2J-b'ipyridm-5-vl)imtdazolkiin-2~Qm fl-18?b}: 

_ r 
% 7j N js| 

j ffl \ 
ft 0 V-O — ̂

Si(CH3}3 

(1-187b) 

l-Ben/.othiazol-6-y!-imidazolidin-2-one (J-84b: 0,2g, 0.9mnioi) was reacted with 

5-feroma-l-(2-trimoth\fsilanyl-cthoxymeihy]}-li l-pyfroloj2.3-bjp>ridine (1-187a: 032g, 

l.Ommol), ij 4-dioxane (15mL), copper iodide (0.052g, 0.2mmol), tram N.N'-dimeihyl-

cvciohexane-1,2-diamine (0,038g, 0.27mmoi} and potassium phosphate (0.6Sg, 2,2mmol) 

to afford the crude product. Purification by column chromatography on silica gel (1.5% 

methanol tn DCM) afforded 0.22g of the product (523% yield). 
SH NMR (400M1 !z. CDClj) 6: 8.9 (s, IH), 8.48 (d IH), 8.38 (d, HI), 8.24 (d, 

IH). 8.1 id. IH), 7.7 (dd, IH), 7,37 (d, IH), 6,5 (s, IH), 5.7 (s, 2H), 4.1 (s, 411), 3.55 (t, 

211), 0.9 (j. 211), -0.95 (s, 911) 

Final'Step: Synthesis of l-Benzothiazfll^.-vl-S-flH-pwroh^J-bipyridm-SMy-
mudazol idin~2~ow (18 ~vl}: 

1,4-Dioxane HCI (10ml) was added to 1 -(ben/othiaxol-6-yl)-3-( 1 -(<(2-

(tnmethylsily})-ethoxy)metbyl)-IH-pyrrolo[2,3-bJpyridin-<5~y!)imidazolidin-2-one (L 

187b: 0.07g, D.IOmmoi) and ihe resulting mixture was heated to 1 Kf C for 2 days. The 

reaction was monitored by TLC (20% MeOH in CHCK), The reaction mixture was 

basified with Na^CO? solution (plT-S), cooled to room temperature, concentrated and the 
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concentrate was washed with diethyl ether, Purification by preparative HPLC afforded 

1.7mg of the product (2.5.6% yield ), 

H NMR (300 Mlbs, CDCh): 5 8,9 (s, iH), 8,5 (s, IM), 8,4 (d, IH), 8.3 (s, 141), 

8.1 (d« 11-1) 7.7 (dd. ill), 735 (t, 111), 6.55 (m, 1H), 4.2 (s, 411), 

LCMS: 97.14%, m/z - 336 <M+!) 

HPLC: 87.78% 

Synthesis of3~Benz0thiazol~6-yt~3s~methvl~4.5~(iihydro-3H3,H-fl,41bumfekmoh>l~'2~one 

l-Benzothiazol-6-yl-imidazolk1in-2-one (t-84b: [ 50mg, 0.6849mmol) was reacted 

with 5-bromo-1 -methyl- ll-l-imidazole (I21.3mg, O.753mmol), 1,4-dioxane (5mL), 

copper iodide (12.99mg, 0.0684mmoi), trans N,N'-dirnethy1~cye1ohexane-l ,2-dtaroine 

(29.176mg, 0,205mmol) and potassium phosphate (435.0! mg, 2.05mmol) to afford the 

crude product. Purification by column chromatography on silica gel (2% MeOH in 

CI-ICI3) afforded 85mg of the product (41.64% yield). 
lH NMR BOO M.Hz, CDCh); 5 8.9 (s, IH), 8.35 fd. Hi). 8.1 (d, IH), 7.7 (dd. IH), 

7,5-7.4 (hrs, 1H), 7,0 fbrs, 1H), 4,1 ft, 211). 3.9 (t, 211), 3.6 (s, 3.11). 

LCMS: 100%, m/z - 299.8 (M+l) 

HPLC: 98.52% 

Exampie 1SS 

S r\ 

(179A) 

f ; CH3 

/sWNv A ^CF3 

(189 A) 
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Siep 1: Synthesis 0f3-Bromo~4~methyl~5-trifhioromethyl~pvrifHm f/-189a): 

CH'j 
Bf\Jv. tj ' 

"N 

(I- 189a) 

n-Butyl Lithium (1,9mL, 3,044mmol) was added to a solution of DIP A (335.7m g, 

3.3l8mmol) in THF (6mL) at -7S°C. The reaction mixture was stirred at -UPC for 10 

minutes. This was followed by the addition of 3-bromo-5-trifluoromethyl-pyridine-

(500mg, 2,212mmol) in THF (3m L) at -lOOX. The reaction mixture was stirred for a 

further 15 minutes at -90°C and was followed by the addition of methyl iodide (557,Qmg, 

3.924mmol) in THF (2m L) at -78°C with stirring over a period of 30 minutes, The 

reaction was monitored by TLC (5% ethyl acetate in hexane). The reaction mixture was 

quenched with aqueous NaHCOj solution and extracted with ethyl acetate (100ml.,). The 

organic layer was dried over Na^SCXi and concentrated. Purification by column 

chromatography on silica gel ( 2% ethylaeetate in hexane) afforded 95mg of the product 

(1 7.92% yield). LCMS: m/z = 239.8 (M+1) 

Final. Siep: Synthesis ofl-Benzothimol~6-vl-3-i4-methyl-S-trifluoromethyl-fyvndm~3~yl)-
midazaHdin~2-om irifluom-acetic acid (1S9A): 

1-Ben'/.othiazol~6~y{-imidazoUdm-2-one (l-84b: 80mg, 0.365minoi) was reacted 

with 3-bromo-4-nie!.hyl-5-trinuoromethyl-pyridine (i- i 89a: 9Gmg, 0,365mmol), 1, 4-

dioxane (5ml.), copper iodide (6,95mg, 0.0365mmol), (ram-1,2-diamino -cyciohexane 

(12.5mg, 0.1095mmol) and potassium phosphate (232.4mg, 1,095mmol) to afford the 

crude product. Purification by preparative HPLC afforded Srog of the product (3.6% 

yield), 
lR NMR (CDCIj, 300 MHz): 6 9,05-8.65 (tn, 3H). 8,35 (s. IH), 8.25-8.05 (m, 

IH), 7.78-7.58 (m. Ill), 4.32-4.12 (m, 2H), 4.12-3.91 Cm,2H), 2.49 <s, 3H) 

LCMS purity: 100%, m/z378.9 (M+l) 

HPLC; 93.5% 

Example 190 

200 
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Preparation of l-teothiazoi-4~yl~3~(4~methyl-pvridm~3~vt'Hmidazolidifi-2~Qne i 190A); 
-N 

CH3O r 3 r<^h / 
H 

v 7--N | v / \ J 
N"rx/ "" 

(I9GA) 

1 -<4-Methyl-pyridin-3->'i )-imidazoIidin-2-one (1-14b: 150mg, 0.847miTK>l) was 

5 reacted with 4-bromo-isothiazok (I66mg, 1,0i6.mmois, 1,4-dioxane (35ml.). copper 

iodide (16.09mg, 0,084?mmo!), trans- L2-dianiino cyciohexane (29mg, 0,254m.mol) and 

potassium phosphate <540mg, 2.541 mmol) to afford the crude product. Purification by 

column chromatography on silica gel (2% MeOH in €HC%) afforded 120mg «f the 

product (54.54% yield). 

10 ?B NMR (CDCh, 300 MHz): 6 8,82 (s, 1H), 8,65-8.25 (m, 5H), 7,4-7.1 (m, 1 H), 

4.20-3.95 (m, 411), 2,19 (s, 311) 

LCMS purity: 97.95%, mk - 261.0 (M+l) 

HPLC: 96.08% 

15 Example 191 

Preparation ofJ-Bemothiazol-ti-vl-S-fwidin-l-yl-imidazolidin-Z-one (191 A): 

C1 J O 

(! 91 A.) 

i-Beixzothia2ol-6-yl-imidaxolidin-2~one (I-84b: i50mg, 0.6904mraol) was reacted 

20 with 2-bromo-pyridine (99mL» i .0356mmol). 1,4-dioxane (lOmL), copper iodide 
(16mg), iram-1,2-diamino cyciohexane (32mg) and potassium phosphate (440mg, 

2.0713mmol) to afford the crude product. Purification by column chromatography on 

silica gel (10% ethylaeetate in hexane). followed by preparative HPLC afforded 37mg of 

the product (18.13% yield). 

25 jH NMR (DMSO-D;,, 300 MHz): 6 9.3 (s» IH). 8.5-8.3 (m, 214), 8.25 (d, IH), 

8.18-8,02 (m. HI). 8.02-7.9 (m, lift 7.88-7.70 (m, iH), 7.18-7.00 Im. IH), 4.2-4.0 (m, 

4 HI 
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LCMS purity: 97.44%, m/z = 297.1 (M+l} 

HPLC: 95.28% 

Example 192 

S Preparation 0fl?{4-Mvthyl~pvrid'W'3~yl)~3~(5~trifluorofflelhyl~thiophen-2-vth 

imidazolidin-2-om (192A) : 

CH3O fj ^—Cf'3 

/VNN ^S' W 
(192 A) 

l~(4~methyl-pyridm~3-yl}-imkiazoHdi!i-2-one (M4b: 1OOmg, 0,5643mmol) was 

10 reacted with 2-bromo-5-irifiuoro.methyI-thiophene 036.9mg, 0.5925mmol), 1, 4-dioxane 

( i OinL), copper iodide (10.75mg. 0.0S64mmoi), /mm-1,2-diamino cyciohexane 

(20.4ml., 0.1693mmol) and potassium phosphate (360mg. i.693 mmol) to afford the 

crude product. Purification by column chromatography on silica gel (2% MeOH in 

CHCh) afforded 120mg of the product (65% yield). 

15 1 i INMR (DMSO-D*, 300 Mllz): § 8.66-8.3 (m, 2f\% 7.65-7.23 im, 21 !>, 6.55 (d, 

IH), 4.24-3.90 t m, 4H)» 2.26 (s, 311) 

LCMS purity: 96.35%, m/z = 327.9 (M-fi) 

HPLC: 95.04% 

20 Exampie 193 
Preparation of7-Bemothiazol-6~yI-3-}4-(/~k$drax}--l-methyl-ethyl j-pyridin-3 vlj-

!midazolfdin~2-one (193.4): 

KJC OH 
H3C^/ 
O W'"\ 
A L ii N"VN 

N 

(193 A; 

25 Sfep I: Synthesis of Intermediate 2~(3-Bromo~pvridin^4~vB~propctn-2-ol fl~193a}: 
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OH 
H3C } CH3 

(i-l93a) 

n-Buly] Lithium (10.28mL? i6.455mrnol) was added to a solution of DIPA 

{2.66mL. 1.8.98mmol) in THF (25mL) at -78°C, The reaction mixture was stirred al - S OT 

5 for 10mins, followed by the addition of 3«bromo-pyridine (500mg, 2.212mmoi) in THF 

(lOmL) at -iOO'X", The reaction mixture was stirred for a further 15 minutes at «90°C and 

was followed by the addition of acetone 11 075 ml . 22.78mmoi) in THF (lOmL) at ~78°C 

with stirring over a period of 1 br, The reaction was monitored by TLC (5% ethylaeetate 

in hexane). The reaction mixture was quenched with aqueous NaHCOj solution and 

10 extracted with ethylaeetate. The organic layer was dried over Na^SCL and concentrated. 

Purification by column chromatography on silica gei (15% ethylaeetate in hexane) 

afforded 200mg of the product (11 % yield). 

Final Step: Synthesis of I~Bemofhiazo!~6-vl-3-l'4~{l-hy(froxy-I-methvl~etftvlFp\rUim~3-
yij -imidazojidin-2-one (193A): 

l-henzothiazoI-6-yl-imida25olidift-2-one (1-Mb: fiLSmg, 0.57mmoi) was reacted 

with 2-(3-bromo-pyridm-4-yl)-propan-2-ol (122.7mg, 0.57m.mol), 1,4-dioxane (5ml,), 

20 copper iodide i 10.85mg„ 0.057mmoi), tram-1,2-diamino cyciohexane (19.57mg, 

0,171 mmol) and potassium phosphate (362.9mg, 1.71 mmol) to afford the crude product. 

Purification by preparative HPLC afforded 38nig of the product (19% yield). 
!H NMR (COOL, 300 MHz): 6 8.68 (s, IH), 8.50-8.32 {m, 2H). 7.86 (d, i 11% 

7.18-7.02 (m, 2H)S 6,82 (dd, 111), 4.55-4,42 (m, IH), 4,32 (L 2H), 3.7-3.6 (m, 2H), 1.74-

25 1.58 fm, 61 f) 

lU NMR (CDCh. 300 MHz): 5 8.7 (s, 1 111 8.5 (d, 1H), 7.65 fd. 1 If), 1.7 (s, 611) 

LCMS purity: 89.57%. m/z - 215.9 (M-H) 

LCMS purity: 97.84%, m/z - 354.9 (M+l) 

HPLC: 95.61% 
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Exampie 194 
''reparation 0fI-(4-A4eih\4~p\ridin~3~yf)~3~('4'-me(h\>l-fhh>mf3,2~e}pyridm-2-v!}-

imidazoUdm~2~om (194A): 

H3C 
V tvl 

5 (194 A) 

Tetrakis (triphenylphosphine) palladium (33mg, 0,0288,mmolJ was added to 

potassium carbonate (120mg, 0.8649mmol) previously purged with argon (30 minutes). 

The reaction mixture was purged with argon for 15 minutes, followed by the addition of 

l>(4-chioro-thienoj3,2~c]pyridin-2-y{)-3-(4-methy!-pyridin-3-yr}-iinidazolidin-2-one 

10 (98A: IOOmg, 0.2883mttiol) and methyl boronic acid (21mg, O.3459mmo!). The,reaction 

mixture was heated to reflux for 6 hours. The reaction was monitored by TLC (10% 

MeOH in CTfCh). The reaction mixture was concentrated to afford the crude product. 

Purification by column chromatography on silica gel (3-4% MeOH in CHCL), followed 

by preparative HPLC afforded lOmg of the product (16.39% yield). 

Preparai km of 1 ~Benzath'mzoi -6~yl-3 - (4 - {/ -hydroxy-ethyl) -pyridin -3 -•\ i J -im idazol idin-2" 
one (193. } /: 

IS 'It NMR. (CDC15, 300 MHz): 6 8.7-8.35 (m, 21-1), 8.35-8.2 (d, IH), 7.5 (d, III). 

6.58 (s, IH), 4.4-3.9 (m. 4H), 2.79 (&, 311), 2.36 <s, 311) 

LCMS purity: 96,01%, m/z::: 324.9 (M+l) 

HPLC: 96.32% 

20 Example 195 

0 95 A) 
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i-Beiizothiazol-6-yl-imidazolidin-2-one (1-84 b: 150mg,0.6849mmof) was reacted 

with I-(3-bromo-pyridin-4-yi)-ethaiwJ ("137.6mg, 0.6849mmol), 1,4-dioxane (5mL), 

copper iodide (i 3.04mg, 0.06849mmol), tram-1,2-diamino cyciohexane (23.52mg, 

0.205mmoi) and potassium phosphate (435.1 nig, 2.05mmoi) lo afford the crude product 

Purification by column chromatography on silica gel (2% MeOH m CHCh), followed by 

preparative HP! .0 afforded 9mg of the product (3,9% yield). 
SH NMR (COCli, 300 MHz): 5 8.92 (s, Hi), 8.65-8.54 <m, 211% 8.32 (d, IH). 8.15 

(d, 1H), 7.70-7.62 (dd, 1H). 7.6 (d. i H), 5.10-4.96 (m, 1H), 4.30-4.12 (m, 3H), 4.02-3.85 

(m, ii i). 3,75-3.66 (brs, iH), 1.60-1.45 (d. 3H) 

LCMS purity: 98.20%. m/z«340.9 <M 1 !) 

HPLC: 91.15% 

Example 196 
Synthesis of I-Bemothiazol~6~vl-3-('4-ethvi~pvridw-3-yD-imuiazolidm-2~one (196A): 

(196 A) 

l-Beiizoth!azol-6-yi-imidazolidin-2-one (1-84b: 600mg, 2.739mmol) was reacted 

with 3~bromo~4~ethy!~pyridine (512mg, 2.739mmol)5 1, 4-dioxane (10mL), copper .iodide 

(52mg, 0.2?39mmol), tram-1,2-diammo cyciohexane (94.08mg, 0.82mmol) and 

potassium phosphate (1.74mg, 8.2mmol) to afford the crude product. Purification by 

column chromatography on silica gel f'2% MeOH in CHCl.s), followed by preparative 

HPLC afforded 30mg of ihe product (3.75% yield). 
!H NMR (CDjOD, 300 MHz): 6 9.15 is, IH), 8.60-8.35 (in. 3H). 8.15-7,95 (m. 

H I), 7.95-7,70 (m. IH), 7.5 (4 IH). 4.3-3.9 (m, 4H), 2.85-2.65 (q, 2H% 1.4-1.2 (I, 3H) 

LCMS purity: 99.77%. m/z.- 325.1 (M+l) 

HPLC: 95.03% 

Example 197 
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Preparation of I-(4-Me!h\f~pyrhfin~3~vI}~3~(3-iriflHommeth\4~fH-mdmol-6~yl)-

im'idazoiidin~2~om (197A): 

(197A) 

5 Step 1: Synthesis of I~f3-'Fhmr(t-4-f2,2.2~trif:iu&rO"l*-hvdroxy'eth\!l)-phenvl}~3~-(4~ 

methyl-pyridm~3~yl)~imidazolidin~2-am d-l97a): 

PH, ' ^ 

(I- 197a) 

0.5M solution oftriniethyi-trifluororaethyl-silaiie in THF (6.68mL, 3.344mmoi) 

10 and K2CO3 (250mg, 10.82mmol) were added to 2~flooro-4-[3-(4-methyl-pyridin-3-yi)-2-

oxo-imidazolidin-i-ylj-benzaldehyde (1-12la: 4O0mg, L337mrnol) in dry DMF (5mL) 

under nitrogen atmosphere. The resulting mixture was stirred at room temperature 

overnight. The reaction was monitored by "TLC (5% MeOH in CHCI3). The reaction 

mixture was quenched with brine solution and the THF layer was concentrated. The 

15 aqueous layer was extracted with chloroform. The organic layer was dried over NajSC^ 

and concentrated to get the crude product. Purification by column chromatography on 

silica gel (2,5% MeOH in Ci lClj), followed by hexane wash, afforded 325mgof the 

product (65.92% yield), 
fH NMR (CDCb, 300 MHz): 8 8.56-8.00 (m, 2!1>. 7.75-7.45 (m. 2H), 7.36-7.08 

20 (m, 211). 5.38 (c], 1H), 4.55-4.24 (br s, S 4.20-3.76 (in, 4H), 2.32 (s. 3H) 

Step 2: Synthesis of f~f3'F}uoro-4-(2.2,2-trifluoro~s:(ce-tythphenyfF3-(4~methvl~pyridm-

$~vl)-midazoiidw~2~one (I- / 97h): 
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<1-197b) 

MnO? (536mg, 6J65mmol) was added to l-{341uoiX>~4-<2,2,2^rifluoro-l-

hydroxy~ethyi)-phenyi)-3-(4-methyl-pyridiiv-3-y1}-iniidazoiidin-2-oi)e 0-197a: 325mg, 

5 O.SSOmmol) in DCM (20mL) itnder nitrogen atmosphere. Fhe resulting suspension was 

stirred at 5O0C overnight. The reaction was monitored by TLC (5% MeOH in DCM). The 

reaction mixture was cooled to room temperature and filtered through celite pad. The 

filtrate was washed with CHCU, dried over Na2S04 and concentrated. The concentrate 

was washed with hexane and dried to afford 240mg of the product (74,53% yield). 

10 ! 11N.MR (DMSO-D(), 300 MHz): 8 8.8-8.2 (m, 3H), 7.98 (t, 11 (). 7.86-7.50 (m, 

2H). 7.46-7.25 (m, IH), 4.40-3.75 (im 4H), 2.28 (s, 3H) 

Final Step: Synthesis ofl-(4-Meihvl-pwidm-3-\4)3-(3-triflimrome.thvl-lH~hnimal'6'Vlb 
imidazolidm-l-one (197A}: 

15 Acetic acid (0.! mL, 1.36mmol) and IM hydrazine in THF (4ml.., 2,72mmoI) were 

added to i-[3-fluoro-4-(2,2,2~Mfluoro-acetyi)-phenylj-3-('4-methyl~pyridm~3-yl)-

i.mi.dazolidin-2-one ("1-197b: IOOmg, 0.272mmoi) in dry THF (2ml,). The resulting 

mixture was stirred at 150°C overnight. The reaction was monitored by T LC (5% MeOH 

in CtICL). The reaction mixture was partitioned between water and chloroform. The 

20 organic layer was dried over Na2SOi and concentrated. Purification by column 

chromatography on silica gel (4% MeOH in CHCL), followed by preparative HPLC 

afforded 23mg of the product (23.46% yield). 

1*1 NMR (CD.;OrX 300 MHz): $ 8.57-8.48 (br s, 1H), 8.37 (d. I H)„ 7.86-7.70 (m. 

211), 7.70-7.60 (m, IH), 7.42 (d, 1H), 4,34-4.1.2 (m, 2H), 4,12-3.90 (m, 2H>, 2.41 (s, 3H) 

25 LCMS purity: 96.14%, m/z 362,0 (M+l) 

HPLC: 94.33% 

Example 198 
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Preparation ofl.-f3-€yciopropyl-lH-imiazoi-6~yi}-3-(4-me(hvi-pyridm-3-yf}-

hmdctzolidin-2-one (198A): 

O A.A nN 
CH3 ! i H 

(m A.) 
5 Step /. Synthesis of }-f4-fCvchpropyi-hvdrox\'~meihvD'3-fluoro-phenvlI-3-{4-methvi-

twridin-3~vlHmidazolidin-2-ons u'-198a); 

"N N ~F 

y 
i 

Q 

CH3 ! 

(j- i 98 a) 

0.5 M solution of cyciopropyl magnesium bromide in Tf|F (2.4mL. 1.170mmol) 

10 was added dropwise to 2-fluoiX>-4-{3-(4-«iethyl~pyridin-3-yi)-2-oxo-inudazo!idin-l -yl]-

benzaldehyde (1-12la: 175mg, 0.585mmol) in dry THF (1 Oral.) at 0"C under nitrogen 

atmosphere. The resulting mixture was stirred at room temperature for 3 hours. The 

reaction was monitored by TLC (5% MeOH in CHQ.;). The reaction mixture was 

quenched with aqueous NH4C1 solution and the THF layer was concentrated. The 

15 aqueous layer was extracted with ethylaeetate. The organic layer was dried over NajSO* 

and concentrated to afford the crude product. Purification by column chromatography on 

silica gel (3% MeOH in CHC1.0- followed by hexane wash, afforded 20Omg of the 

product (99.41% yield). 

Tf NMR <DMSO-D% 300 MHz): 5 8,72-8.28 (in, 2H), 7.70-7,48 (m, 2H), 7.42-

20 7,25 (m, 2H), 530 (d, IH), 4.48-4,20 (m. IH), 4.18-3.82 (m, 4H), 232 (s, 311), 1.2-1.0 

(m, IH), 0,7-0.1 (m. 4Hj 

LCMS purity: 97.58%, m/z ::: 3423 (M+1) 

Step 2; Svwh>.;\i.s of 1 -f4'Ch!cbpropamciirhom^-3-fltioro~phem4h3-f4-meihy!-pwidm--3-

25 vi)'imkkizolidin-2-one (I-19Sb); 
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A N N 

O "O 

CH, \ 1 

(I-198b) 

MnO- (357mg, 4L055mmol) was added to l-(4-(cyclopropyl-hydroxy-methyl)-3~ 
fluorO"phenyl]-3-(4-metliyI--pyrklin-3-yi}-imidazolidfn-2-one (I- 1.98a: 200mg, 

5 8.586ramoi) in DCM (20mlL) under nitrogen atmosphere and worked up in a manner 

similar to what was described for Example 19? to afford J 75mg of the product (60.13% 

yield). 
;H NMR (f.)MS(300 MHz): 5 8.56 (s, 1 H), 8.4] (d, 11-3), 7.82 it 11 1), 7.76-

7.65 (m, IH), 7,60-7.47 (m, 1U). 7.37 (d, IH), 4.22-3.82 (m, 4H), 2.80-2.60 (ra, Hi), 

10 2.29 fs, 3H), 1.18-0.93 (m, 411) 

LCMS purity: 98.34%, m/x- 339.7 (M M) 

midazoMn-h<m, (198A): 
15 l-(4-Cyc!opropanecarbony{-3~fli3oro-phenyl)-3-(4-methyl-pyridin-3-y1)-

imidazo!idin-2-one i LI 98b: 175mg, 0.5 S6mmol) in hydrazine hydrate solution (lOmL) 

was taken in a reaction flask. The flask was refiuxed at LIO'V overnight. The reaction 

was monitored by TLC (5% MeOH in CHCL). The reaction mixture was cooled to room 

temperature and partitioned between ice water and chloroform. The organic layer was 

20 dried over Na?SO,t and concentrated. Purification by column chromatography on silica 

gel (4% MeOH in CHCL). followed by hexane and ether wash, afforded 55.mg of the 

product 131.97% yield), 

ii NMR (DMSO-D^ 300 MHz): 5 12.42 is, IH), 8.55 (s, 1H), 8.39 (d. IH), 7.85-

7.28 (ra, 4H). 4.28-3.80 (m. 4H). 2.6-2.1 (m. 4H). i.04-0.80 (m, 411) 

25 LCMS purity: 100,00%, m/z ==== 333.8 (M-fl) 

HPLC: 94.27% 

Example 199 
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CH3 

099A) 

l-(4-Metiiyi-pyridm-3-yl)-imidazolidin-2-one {i-l 4b: 116reg, 0.65S4mmol) was 

reacted with 7-hroroo-quinoiine (150rag„ 0.72098«unol), L 4-dioxane (50mL,}, copper 

5 iodide (12.4nig, 0.06554mmol), tram-1,2-diamino cyciohexane (22.5mg, 0,19638mmol) 

and potassium phosphate (347.3g, 1,6363mmoi) to afford the crude product. Purification 

by column chromatography on silica gel (2% MeOH in CHCl?) afforded 130mg of the 

product (65.3% yield). 

h \ NMR (DMSO-Dy, 300 MHz): 8 8.95-8.76 (m, 1H), 8.6 (s, IH), 8.48-8.22 (m. 

10 SH.K 8.06-7.82 (m. 2H>, 7.50-7.32 im, 211.}, 4.32-4.12 fm, 2H.}, 4,10-3.90 (m, 2Hh 2.31 

(s. 31 i) 

LCMS purity: 99.57%, m/z - 305.0 (MM > 

HPLC: 93.16% 

15 Example 200 

Synthesis of3-Bemothiazol-6-vl-4J~dime(h\>l~l~f4~meth\d~pvridin~3~yrh'midazolidin~2~ 
one (20OA); 

Jvk 
r-- ^ O 

II "r^r\-CVN 
CH3 

/ "XH, o 
H.C 

(200A) 

>0 St ep 1: Synthesis of Intermediate 3-Chf.oro-2.2-dimethyl-propionyI chloride f!-2(Mhu; 

O 

ClOC "CI 
H3C CH3 

(l~200a) 

SOCis (5.22g, 44.23mmol) was added dropwise to a stirred solution of 3-chloro-

2,2-dimeihyl-propionic.acid (5g, 36.76mmol) in DCM (50mL) at 01>C over a period of 
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15 

5 twins. This was followed by the addition of DMF (0.1 mL) and the resulting mixture was 

heated to 6G<,C for 3 hours. The reaction was monitored by TLC (5% MeOH in CHCL). 

The reaction mixture was concentrated and the crude product (6g) was used in the next 

step without further purification. 

Step 2: Synthesis of Intermediate 3-CMoro~2,2~dmiethyl-pr<opioml fS&fe fl-2. 

9 
H3C CH3 

(T200b) 

Sodium azide f4.64g, 71,38ramol) was added to a solution of 3-ehloro~2,2~ 

dimclhyl-proptonyt chloride (L200a: 6g, 35,71 mmol) in 1,4-dioxane (15mL) and water 

( ISniL), The resulting mixture was stirred at room temperature for 2. hours. The reaction 

was monitored by TLC (5% ethylaeetate in hexane). The reaction mixture was extracted 

with diethyl ether and the organic layer was dried over NijSCXi. to afford 3,5g of the 
product (61,40% yield). 

Siep 3: Synthesis of !~Chloro-2-isocyanato-2-methvI^iropane (f-200c): 

ciO<NC0 
H3C CH3 

(L200e> 

1-Ch.loro-2-isocyanato-2-jnethyl-propane (I-200b: 3,5g, 20mmol) in toluene 

20 (35mL) was taken a reaction flask and flask was heated to 85%': for 1,30hr. The reaction 

was monitored by TLC (5% ethylaeetate in hexane). The crude product (3gm) was used 

in the next step without further purification. 

Siep 4: Synthesis of I~(2~Chlop0-fJ,~dlmethi!l-ethyl}~3~(4~:m'ethv!-pvriiIirt-3~vi)~W€:# (I-

25 200$; 

H H 
cr x Y Yl 

H3C CHJ O I J 
N 
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(!~200d) 

4-Methy!-pyridin-3-yIamine (f 18.33mmol) was added to solution of 1 -

oh!oro-2-isocyanato-2-methyI-pmpane (I-200c: 3g, 20.40mmol) in toluene (30raL). The 

resulting mixture was siirred at room temperature for 3 days. The reaction was monitored 

5 by TLC (5% MeOH in CHCU). The reaction mixture was filtered and the residue was 

dried to afford 4.3g of the product (87,75% yield). 

Tl NMR (CDCh, 300 MHz); 8 8.70 is. 1H), 8.3 (s, 1H), 7.12 is, I\i\ 6.39 (s, 

111). 4.9 (s, IH), 3.87 <s, 2H), 2.30 is, 311), 1.4 (s, 6H) 

LCMS purity; 76,36%, m/z - 242.0 (M'ii 

Step 5: Synthesis of intermediate 4A-Dimelbvl-l-(4~methvl-fiwidin-3-vl)-imidazolidm-2-
one (f-200e): 

4.149 mmol) in dry THF (5ml ,) was added dropwise to a stirred mixture of Nai l (298mg. 

6.208mmol) in dry THF (JOinL) under argon atmosphere over a period of 10 minutes at 

0°C. The resulting reaction mixture was stirred lor 2hrs. The reaction was monitored by 

TLC (5% MeOfI in CHClj). The reaction mixture was partitioned between water and 

20 ethylaeetate- The organic layer was dried over Na?SO,i and concentrated to afford SOOmg 

of the product (94.33% yield ). 
;H NMR (DMSO, 300 MI S/}: 5 8.4 (s, 1H), 8.3 (d, 111). 7,30 (4:, I ?•!), 7.0 (s, i ll ) 

3.53 (s, 21 i ). 2.22 (s, 31 h. 1.3 (s, 6H) 

LCMS purity; i.00%, m/z ~ 205.7 (M+l) 

H) 

5 

(I~200e) 

1 -(2-Chloro-1,1 >dimethyLethyl)-3-(4~methyl-pyridm-3-yl)~u.rea (]-200d: 1 g 

25 
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4,4-Dimethyl-l~(4-.raethyl~pyridin-3-y!)-imidazolidin-2-one (1-163 b: 150mg, 

0.731 mmol) was reacted with 6-iodo-benzot.hiazole (l-2P0e: 248mg, 0.950mmoi), i, 4-

dioxarse (TOniL), copper iodide (13mg. 0.0682mmol), fmws-1,2-diaramo cyciohexane 

<3 lmg, 0.218mnK>i) and potassium phosphate (387mg, 1,825mmoi) to afford the crude 

5 product. Purification by column chromatography on silica, gel (?% MeOH in Cf$C%) 

afforded 30mg of the product (12,14% yield). 
5B NMR (CDjOD, 300 MHz); B 9.32 (s» IH), 8.51 (s, IH), 8.35 (d, IH), 8.0-S.2 

I'm, 2H), 7.60 <d, 1H). 7.40 (d, 1H), 3.90 (s, 2] I k 2.45 (s, 3H}5 1.5 (s, 611) 

LCMS purity: 94.09%, m/z === 339.1 (M+1) 

10 HPLC: 89.11% 

Exampie 201 

Preparation of }-Bem9thia2ot~$~yt"4,4~d{wethvl-$-pyridin-3-v}-imidaz0lidm-2~ane 

mm 
(/ ! » f5 

s 1 N-i } 
7^CH3 

15 H3C 

(201 A) 

Siep I: Synthesis of Intermediate /-Bsnzothimo.i-6-yl-3-(2~chhro~/,I~dmethy!-e-thyi}~ 
urea (1-201 a): 

H H 
,NV ,.!sL /.v v Y Y T > H3° CH3O 

20 (1-201 a) 

Benzothiazoi-6-ylamine (L8g, 1.2,00mmol) was added portion wise to solution of 

l-chloro-2-isocyanato-2-methyl-propane (2g, 13.60rnmol) in toluene {20mL) over a 

period of 5 minutes. The resulting mixture was stirred at room temperature for 2 % days. 

The reaction was monitored by TLC (5% MeOH in CTICL). The reaction mixture was 

25 concentrated and extracted with ethylaeetate. The organic layer was dried over Na?SOj 

and concentrated. Purification by column chromatography on silica gel (1% MeOH in 

CHCi j) afforded 630 mg of the product (16,57% yield). 
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Tl NMR (CDCh, 300 MHz): d 8.85 (s, IH), 8.23 (d, HI), 8.0 (d, IH), 7.20-7.!5 

(dd, ! I S). 7.03 (s, IH), 5.10 (s, i H), 3.80 (s, 2H), ! .49 (s, 6H) 

LCMS purity: 98.84%, m/z - 283.9 CM+i) 

5 Step 2: Synthesis of intermediate }~Benzothiazol-6-yl~4,4-dmethyl~imkktzolidin-2~ot)e 

{4-201 h}: 

10 2.1 Smmol) in dry TH F (5mL) was added dropwise to a stirred mixture ofNaH (78mg, 

3.2 5 mmol') io dry THF (5m.L) under argon atmosphere over a period of 10 minutes al 

(PC. 'The resulting reaction mixture was stirred at room temperature for 45 minutes. The 

reaction was monitored by 'TLC (5% MeOH in CHCh). The reaction mixture was 

partitioned between chilled water and ethylaeetate. The organic layer was dried over 

15 NajSO-j. and concentrated to afford 410 mg of the product (77.35% yield). 

'H NMR (CDCt5, 300 MHz): 5 8.90 (s, IH), 8.31 (d, IH). 8.09 (d, IH), 7.69-7,58 

(dd, !H), 5.0 (br s, IH). 3.73 (s, 211). 1.49 (s, 611) 

LCMS purity: 99.16%, m/z~ 247.8 (M+1) 

20 Final Step: SwihemGfJ-Benmthiaz0i-6-v!~4.4-dimefhvl-3-pvridw~3>-vl-mhiazolkjirt~2~ 
one (20 /A): 

I -Benzothiazol-6-yM,4-dimeihy1-imidazolidin-2-one (1-201 b: 1G0mg» 

0.4048mmol) was reacted with 3-bromo-pyridine (S3mg, 0,S25mmol), 1, 4-dioxane 

f lOmL.), copper iodide (7rng. 0.036mm.oi), /raw<?-L2~diammo cyciohexane (!7mg, 0.119 

25 mmoi) and potassium phosphate (214mg, 1.009 mmol) to afford the crude product. 

Purification by column chromatography on silica gel (1% MeOH in CHCf,) afforded 

15mg of the product (11.45% yield). 
fH NMR (CDC!;,, 300 MHz): d 8.90 (s, III), 8.7-8.5 (br s, 2H), 8/35 (d, IH), 8.12 

(d, IH), 7.77-7.60 Cm, 2H). 7.5-7.4 (m, IH), 3.9 (% 2H), 1.49 (s, 6H) 

(1-201 b) 

!-RenzothiazoI-6-yl-3-(2-chk>ro~1,1 -d i methyl-e thy I )-urea (1,-201 a: 620mgf 

214 
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LCMS purity: 100%, m/z = 325,1 (M-H) 

HPLC: 95,40% 

Example 202 
5 Preparation of ]~Bemothiw:0t-6-yl-4A<iwielhyi3~(4~methyl~pyrhlm3~yl}~imidiiz<)lidin' 

2-one (202A): 

oHA 

T-CH, H3c 
(202A) 

1 -8enzothiaz«l-6-yi-4«4-dImeihyl-iiTudazolidin-2-one {1-201 b: ! OOmg, 

10 0.404 8mm«J) was reacted with 34odo-4-melhy I-pyridine (115mg. 0.525mmol), 1,4-

dioxane (lOmLk copper iodide (?mg, 0,0368mmol), tram-1,2-diamino cyciohexane 

(18mg, 0.1197rmnoi) and potassium phosphate (2{4mg, 1,0094mmol) to afford the crude 

product. Purification by column chromatography on silica gel (1% MeOH in CHCL) 

afforded 6mg of the product (4.8% yield). 

15 SH NMIl (CDClj, 300 MHz): 5 8.30 (d, IH), 8.15 (d, 1H), 7.7-7.6 (dd, Hi), 3.8 

(s, 211). 2,72 (s, 3H), 1.49 (s, 6H) 

LCMS purity: 94.22%, m/z - 339.1 (M+i) 

HPLC: 86,98% 

20 Example 203 

Synthesis ofS-Be*tzothiazol-6-yl~4'methyl~l-(4~methyi-pyridin~3~yl)-imidas0lidw~2~om 

(203Ai: 

H-,C 
V /=\ 

J. ' M : M i CHg 
// \-Nv X IL If v% 8 0 I 

N 
(203A) 

25 Step 1: Synthesis of intermediate 3~{Bem0thiazol~6~vhmmQ} -butyric acid (1-203ft): 
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CH3 
<xs N J-^J:OOH 

H 
{I-203a) 

3-Amino-butyric acid ethyl ester (2g„ 15.2?mmoiX 6-iodo-benzothiazole {3,98g, 

15.27mmol) and potassium carbonate (1.27g, 38.,! Smmo!) were dissolved in DMF 

(50mL) and the reaction mixture was purged with argon for 10 minutes. This was 

followed by the addition of copper iodide (290mg, i ,52?mmol) and the resulting mixture 

was heated k> I ICF'C overnight. The reaction was monitored by TLC (10% MeOH in 

CHC%) which showed the presence of starting material. The reaction mixture was heated 

to I20T- for a further 24 hours. The reaction mixture was concentrated and adjusted the 

pH to 5 using acetic acid. The reaction mixture was partitioned between water and 

ethylaeetate. The organic layer was dried over NagSO.i and concentrated. Purification by 

e-olumn chromatography on silica gel (1% MeOH in CHClfj afforded 800mg of the 

product (22,22% yield), 
fH NMR (DMSO, 300 MHz): 5 12,2 (s, i IT). 8.9 (s, IH), 7.75 (d, IHk 7.15 (d, 

1 IT], 6,85 (dd, IH), 5.90-5,80 (m. IH), 3.90-3.80 (m, IH), 2.60-2.50 (m, IH), 2.25-2.35 

(in, 11 I K 1.20 (d. my 

I CMS purity: 6! .65%, m/z - 237.0 (M-M) 

Siep 2: Synthesis of l-Bemothimol~6~yl~5-methv1~midctzolidm-2-one fl-203b): 

tcc /=\ "K 
y-Xj-ym 
~s o 

(l-203b) 

Triethylamine (L129g, I LISmmoi) was added to a mixture of 3-(benzothiazoL6-

yiammoVbutyrie acid (I-203a: 800mg, 3.39 mmol) in toluene (30mL) and the reaction 

mixture was purged with argon for TO minutes. This was followed by the addition of 

DPP A (2.796g, !0.17mmo!) and the resulting mixture was heated to I00°C overnight. 

The reaction was monitored by TLC; (10% MeOH in CHCL) which showed the presence 

of starting material. The reaction mixture was heated to !20<>C for the next 24 hours. The 
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reaction mixture was partitioned between water and ethylacetale. The organic layer was 

dried over NajSOj. and concentrated. Purification by column chromatography on silica 

gel (2% MeOH in CHO3) afforded 600 mg of the product (75.95% yield). 

'if NMR (DMSO. 300 MHz); 8 9,25 (s, 1H), 8.22 (d, iH), 8.0 (d, IH), 7.7 (dd, 

5 1H), 7.0 (s, 1H), 4,6-4.5 (m, 1H), 3,6 (1, 1 H)» 3.0 (m, 1H), 1.2 (d, 3! 1) 

LCMS purity: 81.90%, m/z — 234.0 (M+l) 

Final Siep: Synthesis of 3-Benzothiaz0l-6-vl-4-methyl-1~{4~methyl-pvridtn~3~yl)-
imidazolidin-2-om (203A}: 

10 l-Bemothiazol-6"yl-5-methyl-irnid®olidin~2-one f 1-203b: I50.mg, 0.644mmol) 

was reacted with 3-iodo~4~rnethyl~pyridine (140,99 mg, 0.644mmol), 1,4-dioxane 

(1 OmL), copper iodide (12.27mg, 0.0644mmo!), tram-1,2-diamino cyciohexane 

(27.43mg, 0. i93.mmol) and potassium phosphate {341 mg, 1,61 mmol) to afford the crude 

product. Purification bv column chromatography on silica gel (1.5% MeOH in DCM) 

15 afforded 50mg of the product (24.15% yield), 

'H NMR (CDClj, 300 MHz): 8 8,95 (s, 1H), 8.55 (s, IH), 8.43 (d, IH), 8.26 (d. 

H i). 8.15 (d, IH), 7.55 (dd, 1H), 7.25 (d. IH), 4,7-4.6 (m, IH). 4.2-4,1 (m, 1H). 3.6-3.5 

(in. i H), 2.4 (s, 3Id), 1.5 (d, 311) 

20 

LCMS purity: 95.66%, m/z = 325.0 (M+1) 

HPLC; 96.32% 

PHARMACOLOGICAL TESTING 

The abbreviations listed below and used in the preparations below have the 

corre spottdin g meani ngs. 

25 

Cyt 65 

DMSO 

CYP 

CPM 

Cytochrome P450 

Counts per minute 

Cytochrome 65 

30 NAD PI 1 

DHL A 

Dimethyl sulfoxide 

Dehydroepiandrosterone 

Nicotinamide adenine dinucleotide phosphate 

Human and rat -Cytochrome P451K ! 7-20 lyase 

217 
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1) Cytochrome P4S0, / 7-20 lycm (CYP1 7-lymflMmLdmeMsmm^^mj^mbimm 

human CYP 17 etmwe ami 17^hydroM prewm<>kmJll~SH'} as the substrate. 
Cytochrome P450,17-tt-Hydroxylase, 17-20 lyase (CYP17) m a rnulti functional 

enzyme that plays a key role in fhe biosynthesis of steroid hormones. It catalyses both 

5 conventional hydroxyiation and also the carbon-carbon bond cleavage reactions (Peter 

Lee-Robichaud et al, Biochem.J, (1.997) 321, 857-63). In the hydroxyiation reaction, it 

converts progesterone and pregnenolone to the corresponding hydroxyiated products 17-

a-hydroxy progesterone and 17-a-hydroxy pregnenolone. In the lyase reaction, it 

catalyzes the conversion of these hydroxyiated substrates to Androstenedione and 

10 Dehydroepiandrosterone (DHBA) respectively. In the Cyp 17 lyase assay described here, 

the conversion of 17-a~ hydroxy pregnenolone to Dehydroepiandrosterone and acetic 

acid is being monitored.. 

The hydroxyiation and cleavage activities are catalyzed sequentially at the 

common active site of Cyp 17 and proceed through transfer of two electrons from 

15 N ADPfl via its redox partner, cytochrome P450 reductase (CPR). The reaction 

mechanism for each activity is thought to involve formation of distinct iron-oxygen 

complexes, CytochromebS selectively stimulates the lyase activity and has no significant 

effect on its hydroxylase activity. Lyase activity is stimulated by cytochrome b5 up to 10-

fold in reconstituted assays with insignificant stimulation of the hydroxylase activity 

20 (MK Akthar et al. Journal of Endocrinology (2005) 187, 267-274 and Katagiri jvf et al. 

Biophysical Research Communications (1982) 108, 379-384), 

Assay method was adopted from a published protocol with some modifications to 

suit our requirements (Dmitry N Grigoryev et al, Analytical Biochemistry, f 1999) 267, 

319-330). I he conversion of 17-a-hydroxy pregnenolone to Dehydroepiandrosterone is 

25 accompanied by the release of acetic acid. In the Cyp 17 lyase assay, 17-q-hydroxy 

pregnenolone labeled with tritium (311) at position 21 is used as the substrate. Chloroform 

extraction removes the radioactive steroids and acetic acid is taken into aqueous layer. 

The tritiatcd acetic acid released in the assay thus extracted is quantified to determine the 

enzyme activity. 

30 initial buffer conditions were, 50 niM Phosphate holier, pH 7.5 was used as the 

starting buffer for Cyp 17 lyase activity based on the data published in ill patent 

>18 
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publication No, US2004/0198773 Al, This buffer was found to be suitable for regular 

Cyp I? lyase assay. Human Cvp 17 gene was cloned and expressed m Adenoviral 

expression system in A549 cell lines. The purified cell membrane preparations were used 

as the source for Human CYP 17 enzyme. Total protein concentration: 8 mg/rnL. 

5 To identify the appropriate concentration of the enzyme required for the assay, 

concentration dependent enzyme activity was determined at a substrate {' I ?~a~ 

hydroxypregnenolone J21-311 j) concentration of 0.5 pM (Vincent C.O. Nyar, et aL J 
Med Chem, (1998) 41, 902-912). The protein activity was found to be in the linear range 

up to 20 PH the highest concentration tested. Based on the enzyme concentration curve 

10 and stock concentration, 15 pg was selected for the assay. At this protein concentration, 

the S/N ratio was 30, with a good signal window (CPMp.:,s o,r~ CPMw«,v ~ 1650) 

Km (.M ichaeiis Mentors constant) is a measure of the binding affinity of substrate 

to the enzyme. 17-a-hydroxy pregnenolone [21-3!::!] is a substrate for 17,20 lyase 

enzyme. Kw for this substrate was determined by monitoring the Initiated acetic acid 

15 release as a function of substrate concentration. Concentration of 17-a-hydroxy-

pregnenolone [21-3H] was varied from 0.03125 pM to 1 pM. For the Km determination, 

the data was fit to a hyperbolic equation (Graphpad Prism® software IV). The Km was 

estimated as 0.25 pM, close to the reported value, (Dmitry N. Grigoryev et al, Analytical 
Biochemistry (1999} 26,7, 319-330} 

20 For routine screening, the assay was set up with 16 pg of enzyme in 50 pL 

reaction volume. 17a- hydroxy pregnenolone [21-3H] was added to a final concentration 

of 0,25 pM. NADPH is used at a final concentration of 4.2 mM. Total reaction volume 

was made up to 50 pi. with 50 mM Phosphate buffer pH 7.5. The reaction mixture was 

incubated at room temperature for 90 minutes with gentle shaking. The reaction was 

25 stopped by the addition of 100 pL of buffer, $00 pi. of 5% freshly prepared activated 

charcoal was added to the solution and mixed well by vortexing. Fhe samples were 

centrifugal at 17568 x g for 5 minutes. (14000 rpm). The supernatant was carefully 

transferred to fresh tube and 1.3 ml, of scintillation fluid was added, mixed by vortexing. 

The radioactivity was measured in a 1450 MicroBeta. Tril.,ux1M: scintillation 

30 counter from Wallac-Perkin Elmer#, USA. The measurements were carried out in 2.0 

ml, eppendorf™ tubes. Each tube was counted for 1 minute. The amount of tritiated 

219 
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acetic acid released is proportional to the lyase activity. Percent lyase activity ra presence 

of inhibitor was calculated using the formula given below. 

(..'PM C I'M Vfefc 
% Lyase aetivitv ;;; — ?< i()0 

5 " ' CPM^cr-CPMBu.nk 

Sample: Enzyme reaction in presence of inhibitor. 

Positive control: Enzyme reaction without inhibitor but containing DMSO at 1% final 

concentration. 

Blank- Contains all reagents except enzyme. 

10 % Inhibition ~ 100% •••• % Lyase activity 

For ICsf determination, the % inhibition was plotted as a function of inhibitor 

concentration. The data was fitted to sigmoids! equation using Graphpad Prism® 

software IV to generate l€.%o values. 

Dose-response studies by standard compounds Abiraterone and Ketoconazoie 

15 were carried out as part of assay optimization. 

The same procedure described above was used but using rat testes microsomes as 

the source and with a substrate concentration of 0.5 pM. 

20 The results for the compounds tested from the Examples above using the assay 

above are listed in Table J below. 

Table I 

Example 
No. Final compounds 

LyaseK 50 
nM 

Human /Rat 

rCVPl? 
Lyase 

"4Inb 0i 
100 n M 

14 l~Naphthalen-2-yl-3-pyridin~3-
yl-imidazolidin-2-one 34 nM/35 BM 84% 

2A 1 -(J -Ethyl-1I I-indoI-5-y!)-3-
pyridines -yl-i m idazolid in-2-one 23% 

3A 
i-(6-Methoxy-na.phthalen-2-yl)-
3 -pyri din- 3- y Li m id azol id i n-2 -
one 

: 31% 

220 
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4A 1 - Renzothkzol-6-yl-3 -pyrid j n- 3-
yl-mndazoHdm-2-one ?? nM/— 59% 

5A 
1 - Ethyl-6-(2 -oxo-3 -pyrid in-3 -y I -
imidazolkiin-1 yi)-3,4~dihydro-
1 H~quinolirt-2-one 

w- 51% 

6A 
I -(5-Fl«om-3-melhyl-
heiv/.o [h] l h iophen-2-y !)-3 -
pvri di n~3 ~y 1 - im i d azo 1 id in-2-oi ic 

—/! 57 nM 51% 

7 A 1 -Benzojb]thiophen-5-yl-3» 
py ri d in-3 - yl -im i dazol id i n-2-one —/16 nM 87% 

8 A 1-Pyridin-3-yl-3-quinolin-6-yI-
im idazo! id i n-2-one 4^

 

5?
'"

 

9 A l-Benzolhiazo!-5-yi-3-pyridin-3-
y i -im i dazo i i ditv-2-one 18% 

1 OA 1 -Naphthalen-2-yl~3~pyridin-3-
yl-tetrahydro-pyrimidin~2~one ~/~ 31% 

11A 
1 -(2-Ch k>ro-4~methy 1-qui no!; n-
6-y l)-3-pyridi n-3 -y 1 -
imidazolidin-2-one 

~/97 nM 59% 

!2A 
1 -(1 -Hydroxyimino-indan-5-yl)-
3- py ri din-3-yl -im i dazoi i di n-2-
one 

17% 

I3A 
l-Benzo{b|tluophen-5-yl-3-
pyridi n-3 -y i -tetrah y dro-
pvrimidin-2-one 

9% 

14A 
1 ~(4~ Meihv f -pyrid i n-3 -yl }-3-
naphthalen-2-v i - i midazol id in-2-
one 

j 7 nM/2 nM 102% 

ISA 
1 -(4-Methy 1 -pyridin-3-yl)-3-(5 -
met by i-thiophen-2 -yl )»• 
imidazolidin-2-one 

10 nM.— — 

I6A 
i-Benzothi azo 1 -6-y 1 -3 -(4-
methy 1 -pyridin-3-yl )-
i m ktazol kli n~2~one 

6 nM/5 nM 94% 

17A 
[ -Elhyl-6-j 3-(4-methyl-pyridin~ 
3 -y i) -2 -oxo- i m idazo! i di n~ S -yl]~ 
3,4-di hydro-1 li -quinolin-2-one 

—/21 nM 83% 

18A 
1 ,{4_ pi uoro-pheny i }~3~{4~ 
methy! -pyrid in-3 - y i )-
imidazolidin-2-one 

76 nM/12 nM 88% 
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J 9 A !-Biphenyl-4-yl-3-(4-methyl-
pyrid i n-3 -ylj-im idazo 1 id i n -2-one --/! 1 nM 91% 

20A 

1 -lit hy! -4 -m ethyl -6-[ 3-(4-
methyI-pyridin-3-yl)-2-oxo~ 
hniday.ol idin-1 -yl]- i H-quinol in-
2-one 

—•'56 nM 69% 

21A 
i -(2-Ch 1 oro-4-methy I -q uinoiin-
6-v 1 )-3 -(4 -methyl -pyrid i«- 3 -y !)-
i mid .azo Hdin-2-one 

-~/5 nM 

Sc C
\ 

22 A 

4 - M et hy 1-6- j 3-(4-methy 1 -
pyridm-3-yl)-2-oxo-
imidazolidin-1 -yl]-1 H-quinolin-
2-one 

-724 nM 85% 

23A l-(4-Methyl-pyridin-3-yl}-3~ 
qui nolin-2-y 1 -nnidazolidin-2-one —/20 nM 85% 

24 A 1 -{4-Methy l-pyridin-3-yli)-3~ 
qiiinoliii~3~yl-!midazolidin-2-oiie 72 nM/- 98% 

25 A 
l-<6-Methoxy~naphtbaten-2-yi)-
3 -<4 •-met hy I -py r j di n-3 -y 1)-
inmiazolidin-2-one 

89% 

26A 
l-Benzo[b|ihiophen-2--yi--3-(4-
methy! -pyrid in-3 -yl )-
i m i dazoi id i n -2-one 

15 nM/— 100% 

27A 
1 -Ben/o [b] t hiophe n-5 -y 1 ~3~(4~ 
methyl -pyrid in-3 -yl )-
imi dazol i din -2-one 

24 nM/— 101% 

28 A 
1 -{I H- Indazol -5-yl )-3~(4~ 
methy 1 -pyrid in-3 -y 1 }-
i m idazol id i n-2 •-one 

4 nM/52 nM 61% 

29A 
1 -(' 3 -Me th y 1 -ben/ofuran - 5 -yf} -3 -
(4-methy i - py rid in-3 -y 1 )-
im i dazolid i n-2-one 

3 nM/— 98% 

36A 
l-((>-f<'luoro-pyridin-3-yl}~3~(4~ 
methyl-pyrid in-3-yl )-
i midazol i din -2-o ne 

W-- 76% 

31A 
1 ~(4 -Methyl- pyridi it-3-vi )-3 -
thiop hen-3-y l-imi dazo i i di n-2 -
one 

108 nM/— 74% 

32A 
1 -(5-Methoxy-pyridin-3-yl}-3-
(4 -methyl-py rid in-3-y 1 }-
im idazo! id in-2-one 

73% 
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33A 

1 -(5-F!uofo-3-meChyi-
beiizo[b}thiophen-2-yl>3»(4-
raethvl-pyridin-3-yl)-
i midazol j d i n -2 -one 

— 

34 A 
M'2-Chloro-pyrimMm-5-yi)~3~ 
(•4-methy f~pyridin-3-yl }-
> m idazo! i di n~2~one 

/ .... 

3SA 
1 -{4-Methy!-pyridiii-3-y1)-3-
(1 H-pyrazol-4-yl)-imidazolidin-
2-one 

--/— — 

36A 1 «(4-Methyi-p>'ridin-3-yI)-3-
th? a zo 1-2-yM mid azo I i din-2-one •-/- -

37A 
i -(4-Methoxy-phenyl)- 3 -{4-
methy i -py ridin-3 - yl)-
imidazolidiit-2-one 

m%k~ 

38A 
1 -(4-C h loro-phe ny 1}- 3 -(4-
meihy 1 -pyridin-3 -yl)-
i iii idazol i d -2-0 sic 

70 BM/- -

39 A 
4-[3-(4-Methyl-pyndin-3-yl)-2-
oxo-i mida/olidin-1 -vlj~ 
Ixvnzoniinie 

— 

40A 
I -Benxooxazol-2-yl-3-(4-
rnet hy 1 -pyrid in-3-yi }-
iinidazoiidin-2<me 

— 

41A 
{-(5 -Ch 1 oro-lh iophen- 2 -y! )-3 -(4 -
methy 1 -pyrid in-3 -y i )-
i mi dazo iidi n-2-one 

J0nM/3 nM -

42A 
I • (4 • Mel hyi-py ridin-3 >yi V3~ 
thiophen-2-yl~imidazolidin-2~ 
one 

— — 

43A 
1-(6-If ydroxy-py rid iiv-3-yl}-3 - (4-
me thy 1-py ri di o-3-y 1 )-
iraidazoiidin-2-one 

-4m »w 

44A 
N-Methyl-4-[3-(4-methy!-
pyridm-3 -y 1 V2-oxo-
imtda/olidin-! -yl]-benzamide 

v,v,; ~~ 

45 A 
1-(3,4 -Pi ft uoro -phenyl)- 3 -(4 ~ 
raet hy! -py rid in-3 -yl )-
i midazolidi n-2-onc 

27 nM/-- -

46A 
1 -(3«Ch!oro-4-f] uoro-phenyl)-3-
(4-31 et hy i -pyrid i n-3 -yl )» 
i midazo 1 idi n -2 -one 

10 nM/— — 

47A 
1 - Benzofhiazol -2 -y 1 -3 -f 4-
methy 1 -pyrid m-3 -y! j-

1 i midazolidi n -2-one 
—/— 
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48A i ••( I l-i-lndoi-5-yl)-3-(4-methyl-
pyridin-3-yl)-imidazo!iditt-2-one — 

49A 

[ -{'2.3-Dihydro-
benznj 1 ;4 |dioxin-(5-y! }-3-(4-
methyl-py ri d in-3-~y !)-
iraidazolidin-2-one 

30 nM/- — 

50A 
1-(4~MethyI-pyridin-3-yl)-3-(4~ 
tri fl uoromethyl--pheny !)-• 
imidazoSidin-2-one 

51 nM/— .... 

51A 
1 -(2/j-Dihydro-benzofuran-5-
y l}-3-(4-methyl-pyrid i n~3-yl }-
irnida/.olidin-2-one 

14 nM/~ — 

52A l-(4-Methyl-pyridin-3-yl)-3» 
qiiinol in-6-y 1-i m i dazoi id i n-2-one 96 nM/5 nM 97% 

53A 
! ••{ 3 -Fluoro-4-melhoxy- pheny 1 )-
3 -< 4— m cihy 1 -py rid b >-3-yi >-
im idazo] i d i n -2~o ne 

136 nM./- — 

S4A 
1 -(4-Ch loro -3 - fl uoro-pheny I)- 3 --
(4-methyi-pyridin-3"yl)-
imidazo 1 i dm -2-one 

15 nM/— — 

55A l-(4>Methyl-pyrkiin~3-yl)-3-m-
to I y! - i! ri i d a m I i din - 2 ~o i1 e 9 nM/7 nM — 

56A 
! -(3 - M ethoxy-p hen y i )~3 ~{4 -
methy! -pyrid in-3 -yl)-
im idazol id i n- 2 -one 

25 nM-'- — 

57A 

l-(4-Methyl-pyridin-3-yl)-3-
(4,5,6J-fetrahydro-thieno[2,3~ 
e Jpy rid i n-2 -y 1 JM midazol idi n -2 -
one 

58 A 
1 -(2-Chioro-pyrid in-4-yi )-3-(4-
met hy I -pyrid in-3-y i )-
imidazolidin-2-one 

27 nM/-

59 A 
1 -(4- Fl uoro-3-inet hy! -phenyl)- 3 -
(4-methy 1 -py ri d in-3-y I )-
imidazoiidin-2-one 

17 nM/— -

60A 
1 »{ 5-Chloro- 2-11 uoro-phens 1 }-3-
(4-methyl -py ridi n-3-y 1 )-
imida/ol id in-2~one 

—/— 

61A 
J -(2,4-Di fi uoro-phc ny l}-3 -(4 -
methy 1 - pyridi n- 3 -y {}~ 
i raid azo! i d in- 2-one 

224 
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62A 
l-Be«zothiazol-5-y1-3-(4-
methy i-pyrid i n-3 -yl V 
irnid azolid hi-2-o ne 

426 nM/-- — 

63A 
6-P~(4~Melhy!-pyrktm~3~yi)~2~ 
oxo-imkia/olidin-1 -yi j-3,4-
di hydro-! H-quinolin-2-one 

—/ — — 

64A 

i -(2,2-Di fluoro-
benxoj 1,3]dioxol~5-yl)-3-(4-
m ethyl - pyrid in-3-y 1 )-
i m ida/o 1 id i n - 2 - one 

35 nM/- .... 

6SA 
7-{3-(4-Methyi~pyridm-3-yI)-2-
oxo-inudazolidin~l-yl]-3?4-
dihydro-lH-cjuinolin-2~one 

—/— — 

66A 
N- { 3- j 3-(4- Methyl -pyrid in- 3 -
y !)-2~oxo~tmklazolkhri~ 1 -yij-
pheny 1} -aeeta mi de 

I --

67A 
l-(4>Melhyl-pyridin-3-y!)-3~(3~ 
methyl-t hi ophen-2 -yi )-
imida/iiiidin-2-one 

— 

68A 
1-(4-Meth>4-pyridin-3-yl)-3-(2-
methyl-q u i noli n - 6-yj )-
iroidazoiidm-2-one 

— 

69A 1 -(4-Methy! -pyridin-3-y I )-3-
phenyi-imidazolidtn-2-one 34 nM/-- .... 

70A 
! -{4-Methyl-pyridin-3-yS)-3-(3-
t ri 11 uororoe thy 1 -pheny I )-
imidazolidin~2~o»e 

6.5 nM/2 m — 

?1A 
! (! -Isopropyl-1H-pyrazoM-yi)-
3 -<4-methyl-pyfklin-3-y 1)-
imidazol id in-2-one 

-/— .... 

72 A 
H'2-Methoxv-pyridin-4-yl)-3-
(4-methyl-pyridin-3-yl)-
imidazoiidin-2-one 

9.4 nM/10 nM 

73A 
1 -Imidazoj 1,2-a]pyrkii?i-7-y S-3-
(4-niethyl-pyridin-3-y1 V 
imkiazolkHn-2-one 

109 nM/-- .... 

74 A 
S -(4-Fluoro-3-methoxy~phetryl> 
3-(4-f net hy 3 -py ri d ut~3-yl )-
irnklazolidin-2-one 

76 nM/— — 

75A 
N- {5- j 3-(4~ Methy 1 -pyrid t n-3~ 
y1)-2-oxo-imidazol id in-I-y] |-
pyridin-2~yl}-aeetamide 

> 10 uM .... 

7(SA 
1 -(2-Amuio-pyridin-4-y!)-3-<4-
methyl~pyridin-3-yl)-
imidazoiidin-2-one 

{92 nM/— — 

? ? -Sj 
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77A 
1 ~(4~Meihyl-pyrjdin~3~y!)-3~ 
q uinojfi a! i n-6-yl-i m Idazol ids n-2-
one 

195 nM/— -

78 A 

1 -(5 •-Di lluo rome thyfMth? ophert-3-
yl)-3-(4-met)ryj.-pyridm~3~yl)~ 
inndamlidin-2-one, trifluoro-
aceiie acid 

9.3 nM/— -

79A 
1 -N ap hthaIen-2-y 1-3-C5-
t ri f! uororaethy!-pyri di n -3 -yl }-
imidazolidin-2-one 

—/-- 3.6% 

BOA 
{-(5-€h!aro-pyridin-3~yI)-3-
naphthalen-2-yI-imidazoiidin-2-
one 

—/- 57% 

81A 
l-{5-Ftuoro-pyridin-3«y!)-3-
naphthal.en-2"yl-}midaz:oijdin-2-
one 

82% 

82A 
1 ~(5 -Me thox y -pyrid i n - 3 -yl>-3-
naphlhalen-2-y 1 - i mi dazoi idi n -2-
onc 

-

83A 
5~{3~Naphthalen~2~y!-2-oxo~ 
imidazolidin-1 -yi )~nicolinic acid 
methyl ester 

-

84A 1 - Benzolhi azol -6- y i - 3 ~{4-eh k>ro~ 
pyridin-3-yI}-imidazoiidin-2-one 85 nM/— -

85A 
1 -(4-Meth> l-p> riJin-3-yl)-3~(2-
pyrrol idin-1 -yJ -py rid i n-4 ~yi )~ 
i tn idazol i di n-2-on e 

1 am nM/- — 

86A 
1 -(3-Chloro-2-fluoro- phenyl )-3-
{4-methyl-pyri<.lin-3-yl)-
i mi dazo 1 i din-2-one 

1,200 nM/ - -

87 A 
1 -(4:~ PI uoro-bi phenyl-4-y 1 }-3 -(4-
methy I-pyrid i n-3 -y !)-
imidazolidin-2-one 

255 nM/ — — 

88A 
1 -(3 C h lore- pheny I )-3 -(4-
mcth y I-pyrid j n-3 -yl )-
im idazo 1 id i n~ 2-one 

12 nM/ - a» 

89A 
1 -{4~Ch ion >-2 -methy 1 -pheny 1 )~3 -
(4~methyl-pyridin~3~yl)-
inndazolidm-2-one 

326 nM/ - — 

90A 
I-{4-Fluoro-3-t:rifluoromethyl» 
phenyl}-3-(4 -methyl-pyrkHn-3-
y 1 )-i m idazol i d t n-2-one 

5 nM / - .... 

91A 
J -(3-1 )il1 uoromethy l-4-fluofo-
pheny! V3-(4 -methyi-py ri di n- 3 -
yi)-imida2o]idin-2-one 

4.3 ntVJ / — ... 

226 
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91B 
1 ~(3~DU1uoromethyl-4-fl«oro-
phenyl)-3-(4-meihy 1 -py ri d in-3 -
y 1H, 2-di hyd ro-imidazo i - 2-o tie 

22 nM / - — 

92A 
1 -(4-Methy l-pyridin*3-yl)-3-(S-
methyS -tbiophen-3~yi>-! .3-
d ihvdro-i midazo !•-2-one 

21 nM-' - -» 

92H 
1 -(4-Methy 1 -pyrid in-3-y I )-3 - (5 -
methyl -th iophen-3 -y I }•• 
imklazolidin-2-one 

12 nM/- .... 

93.4 
1 -(2- Methy f - be nxooxazol- 5-y 1 )-
3 -(4-methy 1 -py ri d in-3- yl )-
i m i dazolid in~2~one 

> 10 u M— — 

94A 
i -Imidazof 1,2~a]pyrkiin~6~yl~3~ 
(4-methyl-pyridin-3-yl)~ 
im i dazolid in-2-one 

110 nM /-

95A 
! -(3-Meihyi-1 H-indazol-5-yl)-3-
(4-methyl- py rid s n-3-y!) -
imida/.oiidin-2-one 

.119 n.M — 

96A 
N-{4-[3~(4-Methyl~pyridm-3> 
y 1 )-2-oxo-im i d azo i id in- 1-ylj-
pyridin-2-y!} -acetamide 

> 10 uM -- — 

97 A 
1 ~(4~Methoxy-thieno[3,2-
ej py ri din-2-y 1 )~3~(4~methy 1 ~ 
pyridi n-3-ylHmidazolid in-2-one 

356 nM /— — 

98A 
i-(4-Oh! oro-thi eno [3.2 -
cjpyridin-2-yl)-3-(4-jneihyj-
pyridin-3-yl)-iraidazolidin-2-one 

18 nM 

99 A 
1 -(4-C h 1 oro-thi eno 13.2-
c jpyndin-3-yS >3-(4-meihyl-
py ridi n-3 -yl }-im id azo f id in-2-one 

22 nM/- | 

100 A 
l-(4~Methyl-pyridin-3-yl)-3-('2-
methy i -py rid i n-4 - y 1)-
i m I dazo 1 i din- 2 -one 

46 nM /- .... 

101A 
i-(3-Methyl-benzo{d jisox.azoi-5-
y l}~ 3 -(4-methy I- pyridi n - 3 -y 1 )-
imidazo 1 idin-2-one 

46 nM /— — 

102 A 

I -(3-Methyl-l H-inda/ol-6-yl)-3-
(4 -methyl -pyrs d in-3 -y \ )-
i mid a/o! id i n- 2 -one, 
tri 11 uoroaeetk at i d 

7,5 .nM/5 nM -

103 A 
2-1- [ aoio-5 -13 4 4-methy 1 -pyr id in-
3-yi)-2-oxo-imidazolidin-* I -ylj-
benzonitrile 

19 iiM '-- — 

104 A 
1 -(2-MeihyS-imida.zoj1,2- | 
a)pyridin-6-yj)-3-(4-methyl- f 1,99.1 nM /--
pyridin-3-yl)4mkiazo]idin-2-one | 

-
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105 A 
l-(2-Methy 1-benzol h i azo 1 -6-yl )~ 
3 -(4-methyl-pvri d i n- 3 •-y 1 )~ 
s mi dazoi ids n-2-one 

1,469 nM /— -

106 A 
3-[3-(4-Methyi-pyridin-3-y!)-2-
oxo-imidazolidin-1 -yi] -
benzonitrile, trifluoroacetic acid 

35 nM /- -

107 A J <i H-Indoi-3-yl)-3-(4-methyl-
pyrklin~3-yl)-imidazoiidirK2-one 334 nM/- — 

108 A 
1 -(11-l-8enzoimida*.ol-5-y!)~3~(4~ 
methyl-py ri din-3-y !)-
in) id azo i id in-2 -one 

363 nM /-- -

109 A 
1-B^zo|b]thiopheii-3-yi-3-(4-
niethyl-pyridm-3-y!)-
im idazo! idm-2-one 

158 nM/-- — 

11 OA 
1 -(4- Methoxy--thieno [3,2-
c | pyrid in-3-y i )-3-(4-met hy 1 -
py ridi n -3 -yl)-i midazol id|n-2 -one 

> 10 jiM/— | 

111A 
J -(3 - Methy S -be nzo{ d j i soxa/ol -6-
y1 )~3 -(4-methy 1 -pyrid in-3 -y 1 )-
i mi dazoi id m~2~ojoe 

106 nM/ — | 

112 A 
2-Chloro-4-[3-(4-meihyl-
pyridin-3-yl)-2-oxo-
imidazo!lid in-1 -y!]-ben/oni iri le 

28 »M / - -

113 A 
1 -Benzoj d )i$oxazof-S-yi-3-(4-
tncthyl-pyrid i n-3 •-y 1 )-
imidazol idin-2-one 

230 nM/ - — 

114A 
1 -(! -Methyl-11 l-indayol-^-yh-3-
(4-methyl-pyridin-3-yl)-
imidazolidin-2-one 

24 nM / - ... 

1 ISA 

1 -f 1 -Methyl-11 l-indol-3 yi)-3-
(4~methy 1-pyridin-3 -yl)-
imtda/oltdin-2-one, 
irifluoroacctic acid 

173 nM / - .... 

1J6A 

j -(1 -Methyi-lH-benzoimidaxo!-
S-y 1 }-3 -(4-methy I-pyrid in-3-y 1 }-
i midazolidi n-2-one, 
trifluoroacetic acid 

> 10 aM/- -

117A 
5- [3-{4-Methy 1 -pyridi n-3 -y 1 )«2-
oxo-i midazolidi n-1 -yl j -1.2-
dihydro-indazol-3-one 

94 nM / -« --

USA 
I -(" 3 -Ami no-1 H-md azo ! - 5 -y 1 )-3 -
(4-methy 1 -pyrid in-3-y !)-
imidazoiidin-2-one 

17 nM/ — ... 

228 
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.119 A 
I4.mklazo[ 1.2-a jpvridin- 3-y l-o • 
(4-niethyl-pyridin-3-y J )-
imidazolidin-2-one 

3,198 oM / • - -

120 A 
{-(4-MethyJ-pyridin-3-y!)-3-
th ienoj 3,2-cjpyridi »-2-y \ ~ 
imid.az.olidin-2-one 

4 pM/— — 

121A 
1 ~(1 H-lndazo}-6-y!)-3-{4-
methyi-pyridin-3-yl)-
imidazolidin-2-one 

2.5 nM / — -

122 A 

I-(311-1 m Idazo [4,5-b] pyridi n-6-
y!)- 3-(4-melhy I-pyrid in-3-yl }-
im t d azo i id i n-2-one, 
trifluoroacetic acid 

383 nM/ - .... 

123A 
1 -(3-Amino-l H-indazol~6-yl)~3-
(4-methyi-pyridin-3-yi)~ 
i m idazoi idi n-2-one 

10 nM / — 

124 A 
1 -Benzothiazol -6-y 1-3 44-
rnethoxy-pyridi n-3 -y \ )~ 
inudazoIidin-2-one 

23 nM/12 nM 

125 A 
1-Benzoihhizoi-6-yl-3-(4-
difluoronul:hy!-pyridiri-3-y!)-
inudazolidio-2-one 

17 nM / ... 

126A 
1 -Beozothiazol-6-yi-3-(4-
hydroxymethyl-pyridin-3-yl)-
i midazo 1 i din-2-one 

25 nM / -

127 A 
{-Benzothiazol-6-yl-3-(6-
m ethyl -pyrid i n-3-y 1 )-
i midazo! id i n-2-on e 

> 10 u.M A- — 

128 A 
f -B enzothi azo i -6 -yl-3 ~(4-
trill uorornet hy! -py ri d itt-J-y i )-
imidazolidin-2-one 

44 nM/ .... 

129 A 
3 • i 3 -Benzoth iazol - 6 - y 1 -2 -oxo • 
insidazoi idin-1 -yl)-
isonicotinonitrile 

'.
-.

j 
0
 

m
 1 » '
 

i -

130 A 
1 ~(4~Meihyl-pyridin~3~yl)-3--
nap hthalen-2-yl-i mid azo Jidi n-2 -
one 

> 10 pM/-~ -

131A l-m-Tolyl-3-(4-trifluoromethyl-
pYridin-3-yl)-imidazoS.idin-2~one 103 nM / - — 

132 A 
I -(2- Methy 1-2 H -indazoi - 5 -y 1 }-3 -
<4-methyi-pyridin-3-yl)-
i m i dazoi i d i n - 2-one 

> 1.0 pM — 

133 A 
i 44 - Methy 1-py i i di n- 3 -y 1 )~3-
naplHhalen'-1-yi-irnida.zoiidiiii-2-
ortc 

1,970 nM- - .... 

779 
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134 A 
1 -(1 -Methyl-1 H~im1ol~5~yi)-3~ 
(4-m ethyl - pyrid in-3 -yl > 
i m i dazojidi n-2~one 

950 nM / - — 

135 A 
6- (3 -(4 -Methyl-pyridi n-3 •-y 1 )-2-
oxo-imidazolidin-1 -yl j-12-
d s h yd ro-indazol-3 -one 

15.9 nM /-- ... 

136 A 
I-{4-Methyi-pyridin-3-yl)-3-
th ie no [ 3,2-ej py rid i n-3 ~y 1 ~ 
imida?.olidin-2-one 

500 nM - — 

137 A 
! -(5-Chloro-1 -methyl-1 H-indol-
3~yl)-3-(4-methyl-pyridin-3«yl)-
imidazofidin-2-one 

1,554 nM / — — 

138A 1 -Indan-5 -y t -3-(4-meihyI-
pyridm-3-yl)~inTidazo!idin-2-one 13 nM/ -

139 A 
1 - Berszo j b jt hiophen--5 -y I-3 -14-
methy I -pyrid in-3-yl )•• 1,3-
dihydro-imidazoi-2-one 

S3 nM/— — 

140 A 
2-1'1 uoro-4-J 3-(4-me( hyi-pyri di n-
3-yl)~2-oxo-imidazoltdin-1~yl|-
benzonitrile 

97 nM/~ -

141A 

! -{1 H-Benzotriazol-5-yl)-3-(4-
methyl-pyridin-3-yl)-
i midazol i din-2-one. 
hydrochloride 

13 oM/-~ — 

I42A 
1 - Benzoth i am 1 -6 -yl- 3-(4-
rnethyl-pyridin-3-y I}- i ,3-
dihydro-imidazol-2-one 

21 nM— — 

143 A 
I -{3-Amino-1 -methyl-11 i-
i nd azol -6-yl )-3 -(4-methy 1-
pyndin-3-yl.)-imidazolidin~2-ane 

116 nM/-

144A 1 -(1}{-1 rtdo 1 -6-yl)- 3 - (4 -methy 1-
pyridi n-3-yl)-imi daze 1 idin-2 - one 174 nM/— .. 

145A 
1 -(3-Chloro-imidazo[ 12-
a Jpyridin-7-y! )-3-(4-melhyl-
pyridi n-3 -y 1 Vimidazol id in-2-one 

31 nM/~ — 

146 A 

1 - M et hy 1 -3 -13 ~(4 -methy 1 -
pvridin-3-ylV2-oxo-
irnidazoiidin-! -yl]-! li-indoie-4-
carbonitrile 

> 10 uM — 

147 A 

1 -14ydroxymethyl-3,3-dimethy 1-
5-j3-(4-methyl-pyridin-3-yl)-2-
oxo-iroidazolidin-1 -yl]-j J-
d ihydroi ndo 1-2 -one 

346 nM/— --

230 
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148 A 
l-(4-Methyf-pyridin-3-yl)-3-(2-
trifluoromeihyl-pyridw-4-v!)-
i m idazoli di n-2-one 

25 nMf- — 

149 A 
1 -Betvothiazoi -ft- v 1 -3-{4-
dimethoxymethy!-pyridin-3-yl)-
i midazo! i din-2-one 

37 nM/— 

150A 
N - j 3-(3 - Be nzoi h i a zoI-6-y 1-2-
oxo-imidazolidtn~) ~yl)-pyrklia-
4-y1]-aeetanude 

496 nM/- -

1S1A 
1 -Benzothi azol -6-yl -3 ~(5-ch loro -
4-methy!~pyrklm-;>-yi)-
unidazoiidin-2-one 

13.3 nM/— — 

152 A 
1 ^4-Ammo-pyridin-3-yl)-3-
ben/othia/.ol-6-vMmida/.oSidin-
2-one hydrochloride 

7 nM /- .... 

153 A 

1-(benzo[d]thiazol-6-yl}-3-{4-
fvjeihyl-5-
(tri fl uoromelh j'i jpyndi n-3-
y 1 )i m idazoli d i n~2~o.ne, 
trifluoroacetic acid salt 

280 nM — 

154 A 
1 ~(i sothiazo 1 -4-y i)-3 -(4-
methyipyridin~3~yl)imida/.olidin-

: 2-one 
89 nM 

155 A 
l-(4-methylpyndin-3-yl)-3-(5-
(trifluoromt-lhyi )?.hiophen-2-
y i)imidazoHdln-2-one 

2.7 nM -

156 A 
J -(benzol d]thiazol-6-y l)-3-(4-(2-
hyd roxy propan-2 -y! )py ri d in-3-
y 1 )i midaz.o 1 id in- 2 -one 

> H) u M -

157 A 
1 -{4-meihylpyridin-3-yi)-3-(4-
meihy 1 thien,o[ 3.2-ejpy ridin-2-
yl}tmida/ol sdm-2-one 

21 nM — 

.158 A. 
1 -4 benzol d]thiazoi~6~yl}~3~(4~( 1 -
hydroxyethyl)pyridin~3~ 
yl)ir»idazoUdm-2-one 

38 nM .... 

159 A 
!~(benzo|d]thiazoi~6-yl)-3-(4-
ethylpyridin-3-vl)imidazoHdin~2~ 
one 

3.4 n.M — 

160 A 
1 •(4-methyipyridiiv-3-yl}-3-(3-
(tri 11 uoro ineth yl }• i 1!»ind azo I -6 -
y 1 )i mldazo 1 id i n -2 -one 

34 nM ... 

161A 
1 -(3-cycIopropyl-l M-indazol-6-
y j )-3 -(4-rnethy 1 py ri d in-3 -
y! )i m idazo). i d i n~2~one 

82 nM — 

231 
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162 A 
1 ~(4-methyIpyndin-3-yl)-3-
(qu ino 1 i n-7~y 1 }i rn i da zo i i d in-2-
one 

317 nM -

163A 

! 

3-Benzothiaxol-6-yl-4,4-
dimethyi -! -(4-melhyi-pyi*idin-3-
y 1 >4 midazo lids n-2 -one > ID MM — 

164 A 
I - Benzol H i azoi-6-y 1-4,4-
di meth y 1-3 -pyrid i n-3-yl-
i m i dazoi i d j n •-2-o.n e 

70 nM/- — 

165A 
1 -Renzoihiazol-6-yl -4,4-
d»methyl-3-(4-methyl-pyridin-3-
yf }4mi d azo l id in-2 -one 

1,153 nM/~ -

166 A 
3 -Be nzot hi azo I -6->i -4 - methy f -1 -
(4-methyl~pyridin-3-yl)-
imidazoS idin-2--one 

32 nM/-- --

167 A 
i -Benzol hi azoi-6-y i~4~met.hy 1 -3 -
(4-methy!-pyodin-3-yl)-
b ni d azo! id in-2-oi ie 

38 nM/-

I68A 
1 -Benzoth i azol -6-y I -4 -et hy! - 3 -
(4-methyl-pyridin-3-y!)-1,3-
d i ft vd ro~i mid azo 1 - 2-o ne 

384 nM/- — 

169 A 
1-Benzothiazoi-6-yl-4-ethy 1 - 3-
pyridin-3-y 1-1,3-dihydro-
i midazo 1-2 -one 

••• 

170 A 
l-BenA"»thia£ol-6-> J-3-ps rid in-3-
y 1 -4-tri fiuoromethyl-
i m idazol id in-2 -one 

— 

Iff A 
1 -Benzotliiazol-6~yi -3-(4-
methvl-pyridin-3-yf)-l ,3-
dihvdro-benzoimidazoi-2-one 

—/— — 

172 A 
1 - Benzol h i azo 1-6-y 1 -4-rn et hy 1 - 3 -
(4-methy l-pyndm-3-y!)-
imidazolidin-2~one 

326 nM'— — 

173 A 
3-Benzothiazol-6-yl" i -pyridin-3-
yl-4 - iri fl uoroinelhyi ~ 
i n t i dazoi i di n-2-one 

— 

174 A 

\ -Benzoth i azo S -6->1-3 - (4 -
incthvi- pyriuin-3-y!)-4-
in 0 uorom et hy i -i mi dazo! i di n-2-
one 

-

175 A. 
1 -Benzothiazoi-6~yl~4,5-
dimethyl-3-(4-meihyl-pyridin-3-
y 1 }-jtn t d azol id in-2-one 

85 nM/— — 
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176 A 
1 - Benzoth iazo I -6 -yl -3-(4-
pyrroHdm-1 -ylmethyl~pyrkiin-3-
y I }-i rnsdazo! kl in-2-one 

39 nM/~ — 

177 A 
1 - B enzoth i azo |~6~y.l-3-(4-
morpho J in -4-y 1 methyl-pyridin-3-
yl)-i m idazo 1 id i n-2-onc 

32 nM/- — 

178 A 
1 -Benzothiazol-6-yI-3-(4-
cyciopropylaminometliyi-
pyridin-3-yl)-imida35oIidin-2-one 

19 nM/- — 

179 A 
l-Beazothiazol-6-yl-3-(6-i1uoro-
4-ineihy 1 -py rid in-3 -y I) 
i midazol id i n-2-one 

i — 

1.80 A 
l-Beiizothiazol-6-yl-3-j4-(2-
nYorpholin-4~yl~ethoxy)-pyridin-
3-y 1 j-i midazolidi n-2-onc 

-

181A 
I -Bcnzothiazoi-6-yl -3-j 4-( I -
methyl-pyrrolidin-2-ylnielhoxy)~ 
pyridi n-3 -yl'j-i mid azo i id i n-2-one 

3064 nM7— — 

182 A 

1 -Benzo thiazol-6-y i-3-(4-{(5 -
methyl-! il-pyrazoi-3-ylamino)-
methy 1 j -pyridin -3 -yi} -
i m idazol kli n-2-one 

27 nM/~ — 

183 A 
1 - Be tizoih iazol-6-v 1 -3-(311 -
i m idazo [4»5 - b] pyridi n-6-y! )-
i midazol id i n-2-one 

> 10 pM /— 

184 A 
1 -B enzot hiazol-6 -y! -3- [ 4-( 1 -
methyl-piperidin-4-y imethoxy)-
pyridin-3 -yl |- imidazohdin-2-one 

> 10 pM /— — 

185 A 
3-(3-Benzoihiazol-6-yl-2-oxo-
imidazoIidin-l~yi)~ 
isonicoiinatnide 

> 10 uM /— — 

186 A 
1 -B enzot h i azo i -6-y 1 - 3 -
imidazoj i,2-a jpyrazin-5-yi-
i midazo 1 i di n-2 -one 

> 10 pM /— ...... 

187 A 
i -Benzot hiazol -6-yl -3 -(1H-
pyrro i o ( 2,3 - b Jpyrid i n - 5-y l) • 
imidazolidin-2-one 

> 10 pM /- -

188 A 
3 -Benzol.hi azol-6-yl ~3'~ methyl ~ 
4t5-dihydro-3H,3,H-
\ 1,4']biimidazolvl-2-one 

195 nM/— -

189 A 

1 ~Benzotlnazol-6-yl-3-(4-
methyl-5 ~lr i fl uoromethy \ -
pyrid in-3-y 1H m i d a/.o 1 id i n-2 -one 
trill uoro-aeetic acid 

280 nM/— — 
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190 A i -Isothiazol-4-yi-3-(4~methy1-
pyrklin-3-yf)"lmidazoHdin-2-<>ne 89 nMA- .... 

191A 1 -Benzol hiaxol - 6-yi -3-py ridin-2 -
yl -imi dazoi id in -2 -one >10 pM /— — 

192 A 
1 -(4-Methy l~pyridin-3-y 1 )-3-(5-
trifiuoromethyl-thiophen-2-yl)-
i m i dazol i din -2-on e 

2.7 nM/— — 

193 A 
1 -B en/othi azol -6-y ! -3 - j 4-(l -
hydroxy-1 -methyl-ethyl )-
pyndin-3-yj|-imida/olidiii-2-one 

> 10 uJVl /— — 

194 A 
i-(4-Methyl-pyridin-3~yi)-3-(4-
methy Mh ieno [3,2 -c) py ri d i n - 2 -
yl)-imi dazo 1 i d in-2-one 

21 nM/- — 

195 A 
1 -Benzothiazol -6-v 1 -3- [4~( i -
hydroxy-ethyl}-pyridin~3~ySi~ 
i m i d azol id in-2-one 

38 nM - 8% 

196A 1 -Benzoth 1 azo 1 - 6 -yj - 3 - (4 - ethy 1 -
pyridi ii-3-v !)-i midazolidin-2 -one 3.4 nM/~ — 

197 A 
l-(4-Methyl-pyridin-3-yI)-3-(3-
tri fl uorometh y1~ 1 H-i ndazo 1 -6 -
yl)-tmidazoIidin-2-one 

34 nM— — 

198A 
1 -(3-Cyc!op.ropyl~1 il-inda/ol-6-
y l)-3 -(4-methy 1 -py r idin-3-yl)~ 
i m idazol idi n-2-one 

82 nM/— — 

199 A I -(4- Methyl - py ridin-3-yl }-3-
q uinolin-7-yl-i m idazo 1 idi n-2-one 317 nM/— -

200A 
3 -B enzoihi azo 1-6-y 1-4.4-
dimethyl-1 -(4-methyl~pyridin-3-
y l)~irnidazo lid i n-2-one 

>10 LIM /-- — 

201A 
1 -Benzothiazo 1 -6-yl-4.4-
dimethy!-3-pyridin-3-yl-
imidazo! idin-2-one 

70 nM/— — 

202A 
1 -Benzothiazol-6-y!~4,4-
d imethyl-3-(4-metiiyl-py ridin-3 
yl )~i midazo! id in-2-one 

i 153 nM— — 

203A 
3-Benzothiazol~6~yM-methyl-1 -
(4 -me thyl-py ri d i n-3-y 1 )-
im idazof id i n-2-one 

32 nM/- — 
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The compounds of present invention in free form or in salt form, exhibit valuable 

pharmacological properties, e.g. inhibition of CYP 17 lyase, e.g. as indicated in the in 

vino tests provided above and are therefore useful for therapy mediated by such 

inhibition. For example, the compounds of the present invention are useful in the 

5 treatment of inflammation and cancer (in particular, prostate cancer) in a mammal 

(preferably, a human). 

Thus, as a further embodiment, the present invention provides the use of a 

compound of ihe present invention in therapy. In a further embodiment, the therapy is 

selected from a disease mediated by the regulation of 17a~hydroxylase/C 57,20-lyase. 

10 I n another embodiment, the invention provides a method of treating a disease 

which is treated by the regulation of 17a-hydroxylase/Cj7,2e-lyase comprising 

administration of a therapeutically acceptable amount of a compound of the present 

invention. In a further embodiment, the disease is prostate cancer. 

Additional References: 

15 Tsuneo Imai et al, "Expression and purification of Functional Human 17 a-

Hydroxylase/17,20-Lyase (P450c17) in Escherichia coli" Journal of biological 

chemistry. (1993) 268, No. 26,19681 -9 

Peter Lee-Robiehaud et al. "interaction of human Cyp 17 (P-450i?a> 17u-

hydroxylase-17,20-1 vase) with cytochrome bs: importance of the orientation of the 

20 hydrophobic domain of cytochrome bs." B toe hem,. 1, (1.997) 321, 857-63 

Zuberet al, '"Expression of Bovine 17-a-hydroxy lase Cytochrome P-450 c-DNA 

in nonsteroidogenie (COSl) eells" Science (1986a) 234, 1258-1261, 

Sakafci T, "Expression of Bovine Cytochrome P~450c17 in Saccharomyccs 

serevisiae" DNA (1989) 8, 409-418. 

25 Barnes et al, "Expression and enzymatic activity of recombinant cytochrome P-

450 17 alpha hydroxylase in Escherichia coir Proc.Nat 1. Acad.Sei. 1 j.S.A. (1991) 88, 

5597-5601. 

M.K Akhtar etal, "Cytochrome b5 modulationof 17a-hydroxylaseand 17-20 lyase 

(Cyp 17) activities in Steroidogenesis'' journal of Endocrinology (2005) 187,267-274. 
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Vincent C.O, Nijar et al, ''Novel 17~Azoiys Steroids, Potent Inhibitors -of Human 

Cytochrome 17a~Hydroxyia.se-Ci7.20- lyase (P4S0j7tt): Poteslial agents for the treatment 

of Prostate cancer'' j Med Chem (i 998) 41, 902-912. 

Katagiri M et a! , "Role of Cytochrome b5 in the Cytochrome P-450 mediated 

5 €21 -Steroid 1 7.20-lyase activity" Biophysical Research Communications (1982) 108, 

379-384. 

US Patent: US 2004/0198773 A1. 

Dmitry N Grigoryev et al. 'Cytochrome P450e 1 ?-expres$ing Escherichia coli as 

a first-step screening system for 17 aipha-hydroxyiase-C 17,20-tyase inhibitors" 
» (1999) 267, 319-330. 

Venkatesh D. Handratta et al, "Novel C-17-het.eroaryl steroidal Cvpl? 

inhibitors/antiandrogens: synthesis, invitro biological activity, pharmacokinetics and 

antitumor activity in the LAP C4 human prostate cancer xenograft, model'* J. Med. Chem, 

(2005) 48, 2972-2984, 

15 Ravi A Madan et al. "Abiraterone, Cougar biotechnology" 1 Drugs. (2006) 9(11 

49 ~ 55. 
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Claims 

1. A compound of Formula (la) or (Ib) 

R51 R51 

R50 

^ (la) (ft) 

wherein: 

n is 1, 2, or 3; 
R53 is 

(i) a phenyl optionally substituted with 1 to 2 substituents each independently selected from fluoro, chloro, 
methyl, methoxy, trifluoromethyl, difluoromethyl, or eyano; 
(ii) a biphenyl; 
(iii) afused phenyl selected from naphthalen-2-yl, quinolin-6-yl, 3,4-dihydro-2-oxo-quinolin-6-yl, benzo[b]thi-
ophen-5-yl, benzo[d]isoxazol-5-yl, 1H-indazol-6-yi, 1H-indazol-5-yl, benzothiazol-6-yl, 1,2-dihydro-3-oxo-
indazol-6-yl, indan-5-yl, 1 H-benzotriazol-5-yi, benzofuran-5-yl, 2,3-dihydro-benzo[1,4]dioxin-6-yl, 2,3-dihy-
dro-benzofuran-5-yl, or benzo[1,3]dioxol-5-yl where said fused phenyl is optionally substituted with 1 to 2 
substituents each independently selected from chloro, fluoro, methyl, ethyl, difluoromethyl, trifiuoromethyl, 
cyciopropyl, cyano, or amino; 
(iv) a 5- to 6-membered heteroaryi selected from isothiazol-4-yl, thiophen-2-yl, thiophen-3-yl, or pyridin-4-
yl, where said isothiazol-4-yl, said thiophen-2-yl, said thiophen-3-yl, and said pyridin-4-yl are optionally 
substituted with fluoro, chloro, methyl, trifluoromethyl, difluoromethyl, or methoxy; or 
(v) a fused heteroaryi selected from thieno[3,2-c]pyridin-2-yl, thieno[3,2-c]pyridin-3-yl, thieno[3,2-c]pyridin-
2-yl, imidazo[1,2-a]pyridin-7-yl, or benzo[b]thiophen-2-yl, where said fused heteroaryi is optionally substi­
tuted with 1 to 2 substituents each independently selected from fluoro, chloro, methyl, difluoromethyl, trif­
luoromethyl, cyciopropyl, or amino; 

R54 is (C1-C4)aikyl, halo-substituted (CrC4)alkyl, or-CH2OH; 
p is 0,1, 2, or 3; 
q is 0,1 or 2; 
R50, R51 and R52 are each independently H, halo, -OH, -CN, (CrC4)alkyl, halo-substituted(CrC4)alkyl, hydroxy-
substituted (CrC4)alkyl, -(CH2)r-0(CrC4)alkyl, - (CH2)r-CH(0(CrC4)akyl)2, -NH2, -NH(CrC4)alkyl, 
-N((CrC4)alkyl)2, -NHC(0)-(CrC4)alkyl, -C(0)NH2, -C(0)-NH(CrC4)alkyl, -C(0)-N((CrC4)alkyl)2, or 
-C(0)-0(C1-C4)alkyl; 
r is 0,1 or 2; 
with the proviso that when R50, R51, and R52 are H and R53 is phenyl, R53 is not unsubstituted or substituted 
with halogen or CF3; 
or a pharmaceutically acceptable salt thereof. 

2. The compound of Claim 1 wherein said compound is a compound of Formula (la); or a pharmaceutically acceptable 
salt thereof. 

3. The compound of Claim 2 where q is 0; or a pharmaceutically acceptable salt thereof. 

4. The compound of Claim 1 wherein said compound is a compound of Formula (Ib); or a pharmaceutically acceptable 
salt thereof. 

5. The compound of Claim 4 wherein R54 is -CH3 or CF3; or a pharmaceutically acceptable salt thereof. 

6. The compound of Claim 4 or 5 wherein n is 1; or a pharmaceutically acceptable salt thereof. 
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7. The compound of Claim 1,2,3,4,5 or 6 wherein R50 is H or methyl; R51 isH, haio, methyl, trifluoromethyl, methoxy, 
or -C(0)0CH3; and R52 is halo, -CN, methyl, ethyl, methoxy, hydroxymethyi, 1-hydroxyethyl, 2-hydroxypropan-2-
yl, difluoromethyl, trifluoromethyl, dimethoxymethyl, -NH2, or NHC(0)CH3; or a pharmaceutically acceptable sait 
thereof. 

8. The compound of Claim 1, 2, 3, 4, 5, 6 or 7, wherein R53 is phenyl, 4-chloro-3-fluoro-phenyl, m-tolyl, 3-methoxy-
phenyi, 3-chloro-4-fluoro-phenyi, 4-fluoro-3-methyl-phenyl, 3-trifluoromethyl-phenyl, 3-chloro-phenyl, 4-fluoro-3-tri-
fluoromethyl-phenyl, 3-difluoromethyl-4-fluoro-phenyt, 3-cyano-4-fluorophenyl, 3-cyanophenyl, 3-chloro-4-cyano-
phenyl, 3,4-difluoro-phenyi, 4-trifluoromethyl-phenyl; 
or a pharmaceutically acceptable salt thereof. 

9. The compound of claim 1,2,3, 4, 5, 6 or 7, wherein R53 is naphthalen-2-yl, benzo[b]thiophen-5-yl, 3-methyl-ben-
zo[d]isoxazol-5-yl, 1 H-indazoS-5-yl, 1-methyl-1H-indazoI-5-yl, 3-amino-1H-indazoI-5-yl, 1 H-indazoi-6-yl, 3-amino-
1H-indazol-6-yl, 3-methyl-1H-indazol-6-yl, 3-trifluoromethy!-1H-indazol-6-yl, benzothiazol-6-yl, 1,2-dihydro-3-oxo-
indazol-6-yi, indan-5-yl, 1H-benzotriazol-5-yl, 3-methyl-benzofuran-5-yl, 2,3-dihydro-benzo[1,4]dioxin-6-yl, 2,3-di-
hydro-benzofuran-5-yi, or 2,2-dif!uoro-benzo[1,3]dioxol-5-yi; 
or a pharmaceutically acceptable salt thereof. 

10. The compound of Claim 9 wherein R53 is benzothiazol-6-yl. 3-roethyl-benzofuran-5-y!, IH-indazol-6-yl, 3-methyi-
1H-indazol-6-yl, or 3-trifluoromethyl-1H-indazol-6-yl; 
or a pharmaceutically acceptable salt thereof. 

11. The compound of claims 1, 2, 3, 4, 5, 6 or 7, wherein R63 is 5-methyl-thiophen-2-yl, 5-chloro-thiophen-2-yl, 5-
trifluoromethyl-thiophen-2-yl, 5-difluoromethyl-thiophen-3-yl, 5-methyl-thiophen-3-yl, 2-methyl-pyridin-4-yl, 2-trif-
luoromethyl-pyridin-4-yl, 2-chloro-pyridin-4-yl, or 2-methoxy-pyridin-4-yl; 
or a pharmaceutically acceptable salt thereof. 

12. The compound of claims 1, 2, 3, 4, 5, 6 or 7, wherein R53 is 4-chloro-thieno[3,2-c]pyridin-2-yl, 4-chloro-thieno[3,2-
c]pyridin-3-yl, thieno[3,2-c]pyridin-2-yl, 3-chloro-imidazo[1,2-a]pyridin-7-yl, benzo[b]thiophen-2-yl, or 4-methylth-
ieno[3,2-c]pyridin-2-yl; 
or a pharmaceutically acceptable salt thereof. 

13. A compound of claim 1, selected from the group consisting of 
1-Benzothiazol-6-yl-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(2-Chloro-pyridin-4-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(4-Chloro-thieno[3,2-c]pyridin-2-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(1H-lndazol-6-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(3-Difluoromethyl-4-fluoro-phenyl)-3-(4-methyl-pyridin-3-yl)-1,3-dihydro-imidazol-2-one; 
1-(4-Methyl-pyridin-3-yl)-3-(5-methyl-thiophen-3-yl)-1,3-dihydro-imidazol-2-one; 
1-(3-Methyl-1H-indazol-6-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-Benzothiazol-6-yl-4-methyl-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-Benzo[b]thiophen-5-yl-3-(4-methyl-pyridin-3-yl)-1,3-dihydro-imidazol-2-one; and 
1-Benzothiazol-6-yl-3-(4-methyl-pyridin-3-yl)-1,3-dihydro-imidazol-2-one; 
or a pharmaceutically acceptable salt thereof. 

14. A compound of claim 1 selected from the group consisting of 
1-Naphthalen-2-yl-3-pyridin-3-yl-imidazolidin-2-one; 
1-Benzo[b]thiophen-5-yl-3-pyridin-3-yl-imidazolidin-2-one; 
1-(4-Methyi-pyridin-3-yl)-3-naphthalen-2-yl-imidazolidin-2-one; 

1-(4-Methyl-pyridin-3-yI)-3-(5-methyi-thiophen-2-yl)-imidazolidin-2-one; 
1-Benzothiazol-6-yl-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-Benzo[b]thiophen-5-yi-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(1H-lndazol-5-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(3-Methyl-benzofuran-5-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(5-Chloro-thiophen-2-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(3,4-Difluoro-phenyl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-{3-Chloro-4-fluoro-phenyl)-3-(4-methyl-pyridin-3-yl)-imidazo!idin-2-one; 
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1-(2,3-Dihydro-benzo[1,4]dioxin-6-yl)-3-(4-melhyl-pyridin-3-yi)-imida2olidin-2-one; 
1-(2,3-Dihydro-benzofuran-5-yl)-3-(4-methyl-pyridin-3-yl)-imidazo!idin-2-one; 
1-(4-Chloro-3-fluoro-phenyi)-3-(4-methyl-pyridin-3-yl)-imidazofidin-2-one; 
1-(4-Methyl-pyridin-3-yl)-3-m-tolyl-imidazolidin-2-one; 
1-(3-Methoxy-phenyi)-3-(4-methyi-pyridin-3-yl)-imidazolidin-2-one; 
1-(2-Chloro-pyridin-4-yi)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(4-Fluoro-3-methyl-pheny!)-3-(4-methyl-pyridin-3-yl)-imidazoIidin-2-one; 
1-(2,2-Difluoro-benzo[1,3]dioxol-5-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(4-Methyl-pyridin-3-yi)-3-phenyl-imidazolidin-2-one; 
1-(4-Methyl-pyridin-3-yi)-3-(3-trifluoromethyl-phenyl)-imidazolidin-2-one; 
1-{2-Methoxy-pyridin-4-yl)-3-(4-methyl-pyridin-3-yl)-imidazotidin-2-one; 
1-(5-Difluoromethyl-thiophen-3-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(3-Chloro-phenyl)-3-(4-methyi-pyridin-3-yl)-imidazolidin-2-one; 
1-(4-Fluoro-3-trifluoromethy!-phenyl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(3-Difluoromethyl-4-fluoro-phenyl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(4-Methyl-pyridin-3-yl)-3-(5-methyl-thiophen-3-yl)-imidazolidin-2-one; 
1-(4-Chloro-thieno[3,2-c]pyridin-2-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(4-Chloro-thieno[3,2-c]pyridin-3-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(4-Methyl-pyridin-3-y!)"3-(2-rnsthy!-pyridiri-4-y!)-imidazo!idiri-2-ons; 
1-(3-Methyl-benzo[d]isoxazol-5-yl)-3-(4-methyl-pyridin-3-yi)-imidazolidin-2-one; 
1-(3-Methyl-1H-indazol-6-yl}-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
2-Fluoro-5-[3-(4-methyi-pyridin-3-yl)-2-oxo-imidazolidin-1-ylj-benzonitrile; 
3-[3-(4-Methyl-pyridin-3-yl)-2-oxo-imidazolidin-1-yl]-benzonitrile; 
2-Chloro-4-[3-(4-methyl-pyridin-3-yl)-2-oxo-imidazolidin-1-yl]-benzonitrile; 
1-(1-Methyl-1H-indazo!-5-yl)-3-<4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(3-Amino-1H-indazol-5-yt)-3-(4-methyl-pyridin-3-yl)-imidazoiidin-2-one; 
1-(4-Methy!-pyridin-3-yl)-3-thieno[3,2-c]pyridin-2-yt-imidazolidin-2-one; 
1-(1H-lridazol-6-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(3-Amino-1H-indazol-6-yl)-3-(4-methyl-pyridin-3-yi)-imidazolidin-2-one; 
1-Benzothiazol-6-yl-3-(4-methoxy-pyridin-3-yl)-imidazolidin-2-one; 
1-Benzothiazol-6-yl-3-(4-dif)uoromethyl-pyndin-3-yi)-imidazo!idin-2-one; 
1-BenzothiazoI-6-yl-3-(4-hydroxymethy!-pyridin-3-yl)-imidazoiidin-2-one; 
1-Benzothiazol-6-yl-3-(4-trifIuoromethyl-pyridin-3-yl)-imidazolidin-2-one; 
1-lndan-5-yl-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(1H-Benzotriazol-5-yl)-3-(4-methyl-pyridin-3-yl)-imidazo]idin-2-one; 
1-(3-Chloro-imidazo[1,2-a]pyridin-7-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-(4-Methyl-pyridin-3-yi)-3-(2-trifluoromethyl-pyridin-4-yl)-imidazolidin-2-one; 
1-Benzothiazol-6-yl-3-(4-dimethoxymethyl-pyridin-3-yi)-imidazolidin-2-one; 
1-Benzothiazol-6-yl-3-(5-chloro-4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-{4-Methylpyridin-3-yl)-3-(5-(trifluoromethyl)thiophen-2-yl)imidazolidin-2-one; 
1-(4-Methylpyridin-3-yl)-3-(4-methylthieno[3,2-c]pyridin-2-yl)imidazolidin-2-one; 
1-(Benzo[d]thiazol-6-yl)-3-(4-(1-hydroxyethyl)pyridin-3-yl)imidazolidin-2-orie; 
1-(Benzo[d]thiazol-6-yl)-3-(4-ethylpyridin-3-yl)imidazo!idin-2-one; 
1-(4-Methylpyridin-3-yl)-3-(3-(trifluoromethyl)-1H-indazol-6-yl)imidazolidin-2-one; 
1-Benzothiazol-6-yl-4-methyl-3-(4-methyl-pyridir>3-yl)-irnidazolidin-2-one; 
1-Benzothiazol-6-yl-4-ethy[-3-(4-methy[-pyridin-3-yl)-1,3-dihydro-imidazol-2-one; 
1-Benzothiazol-6-yl-4-ethyl-3-pyridin-3-y!-1,3-dihydro-imidazol-2-one; 
1-Benzothiazol-6-yl-3-pyridin-3-yl-4-trifluoromethyl-imidazolidin-2-one; 
1-Benzothiazol-6-yl-3-(4-methyl-pyridin-3-yl)-1,3-dihydro-benzoimidazol-2-one; 
1-Benzothiazol-6-yl-4-methyl-3-(4-methyl-pyridin-3-yi)-imidazolidin-2-one; 
3-Benzothiazol-6-yl-1-pyridin-3-yl-4-U-ifluoromethyl-imidazolidin-2-one; 
1-Benzothiazol-6-yl-3-(4-methyl-pyridin-3-yl)-4-trifluoromethy[-imidazolidin-2-one; 
1-Benzothiazol-6-yl-4,5-dimethyl-3-(4-methyl-pyridin-3-yl)-imidazo!idin-2-one; 
1-Benzothiazol-6-yl-3-(6-fluoro-4-methyl-pyridin-3-yl}-imidazoIidin-2-one; 
3-(3-Benzothiazol-6-yl-2-oxo-imidazolidin-1-yI)-isonicotinamide; 
1-Benzothiazol-6-yl-3-(4-methyl-5-trifluoromethyl-pyridin-3-yl)-irriidazolidin-2-one; 
1-Isothiazol-4-yl-3-(4-methyI-pyridin-3-yl)-imidazolidin-2-one; 
1-(4-Methyl-pyridin-3-yl)-3-(5-trifluoromethyl-thiophen-2-yl)-imidazolidin-2-one; 
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1-Benzothiazol-6-yl-3-[4-(1-hydroxy-1-methyl-ethyl)-pyridin-3-yl]-imidazolidin-2-one; 
1-(4-MethyI-pyridin-3-yl)-3-(4-methyl-thieno[3,2-c]pyridin-2-yl)-imidazolidin-2-one; 
1-Benzothiazol-6-yl-3-[4-(1-hydroxy-ethy!)-pyridin-3-yl]-imidazolidin-2-one; 
1-Benzothiazol-6-yl-3-(4-ethyl-pyridin-3-yi)-imidazolidin-2-one; 
1-(4-Methy l-pyridin-3-yl)-3-(3-trifluoromethyl-1H-indazol-S-yl)-imidazolidin-2-one; 
1-(3-CyciopropyMH-indazoI-6-yI)-3-(4-methyt-pyridin-3-yI)-imidazolidin-2-one; 
3-Benzothiazol-6-y]-4,4-dimethyl-1-{4-methyl-pyridin-3-yl)-imidazo]idin-2-one; 
1-Benzothiazol-6-yl-4,4-dimethyl-3-pyridin-3-yl-imidazolidin-2-one; 
1-Senzothiazoi-6-yl-4,4-dimethyl-3-(4-methyl-pyridin-3-yl)~imidazolidin-2-one; 
3-Benzothiazol-6-yl-4-methyl-1-{4-methy!-pyridin-3-yl)-imidazolidin-2-one; 
1-Benzothiazol-6-yl-4-methyi-3-{4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-Benzothiazol-6-yI-4,5-dimethyl-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
1-Benzothiazol-6-yl-4,4-dimethyl-3-pyridin-3-yl-imidazolidin-2-one; and 
3-Benzothiazol-6-yl-4-methyI-1-{4-methyl-pyridin-3-yl)-imidazolidin-2-one; 
or a pharmaceutically acceptable salt thereof. 

15. A compound of claim 1 which is 1-{2-chioro-pyridin-4-yl)-3-(4-methyl-pyridin-3-yl)-imidazolidin-2-one having the 
structure: 

or a pharmaceutically acceptable salt thereof. 

16. A pharmaceutical composition comprising a compound of any one of Claims 1 to 15, or a pharmaceutical acceptable 
salt thereof, and a pharmaceutically acceptable carrier or exeipient. 

17. The pharmaceutical composition of Claim 16 further comprising at least one additional pharmaceutical agent wherein 
said at least one additional pharmaceutical agent is an anticancer agent, chemotherapy agent, or antiproliferative 

18. The use of a compound according to any one of Claims 1 to 15, or a pharmaceutically acceptable salt thereof, for 
the manufacture of a medicam ent for the treatment of a disease, disorder, or syndrome mediated by Cyp17 inhibition. 

19. A compound according to any one of claims 1 to 15 for use in medicine. 

20. A compound according to claim 19 for use in the treatment of a disease, disorder, or syndrome mediated by Cyp17 
inhibition. 

21. A compound according to claim 20, or use according to claim 18, wherein the disease, disorder, or syndrome 
mediated by Cyp17 inhibition is inflammation or cancer. 

22. A compound according to claim 21, or use according to claim 21, wherein the cancer is prostate cancer. 

23. The pharmaceutical composition of claim 17 for use in the treatment of cancer, wherein the additional pharmaceutical 
agent which is an anticancer agent, chemotherapy agent, or antiproliferative com pound, is administered simultane­
ously with the compound of any one of claims 1-15, or the additional pharmaceutical agent which is an anticancer 
agent, chemotherapy agent, or antiproliferative compound and the compound of any one of claims 1-15 are admin­
istered sequentially in any order. 

compound. 
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