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(57) Abstract

This invention is directed to aminothiazole compounds of formula (I) wherein R! is a substituted or unsubstituted group
selected from: Cig-alkyl; Cig-alkenyl; Cig-alkynyl; Cy_g-alkoxyl; Cj-¢-alcohol; carbocyclic or heterocyclic, monocyclic or fused
or non-fused polycyclic, cycloalkyl; carbocyclic or heterocyclic, monocyclic or fused or non-fused polycyclic, aryl; carbonyl; ether;
(Cl.a—alkyl)-cafbonyl; (Cr-s-alky-aryl; (Ci-g-alkyl)-cycloalkyl; (Ci—s—alkyl)-(Ci-¢-alkoxyl); aryl(Cis-alkoxyl); thioether; thiol; and
sulfonyl; wherein when R! is substituted, each substituent independently is a halogen; haloalkyl; Cys~alkyl; Cig-alkenyl; Cig-alkynyl;
hydroxyl;' Ci-g-alkoxyl; amino; nitro; thiol; thioether; imine; cyano; amido; phosphonato; phosphine; carboxyl; thiocarbonyl; sulfonyl;
sulfonamx_de; ketone; aldehyde; ester; oxygen; carbocyclic or heterocyclic, monocyclic or fused or non-fused polycyclic, cycloalkyl; or
carbocyclic or heterocyclic, monocyclic or fused or non-fused polycyclic, aryl; and R?2 zis a carbocyclic or heterocyclic, monocyclic or
fused or non~fused polycyclic, ring structure having a substituent at the position adjacent to the point of attachment, which ring structure is
optionally further substituted, where each substituent of R? independently is a halogen; haloalkyl; Ci-¢-alkyl; Cjgalkenyl; Cr-g-alkynyl;
hydroxyl;. Cig-alkoxyl; amino; nitro; thiol; thicether; imine; cyano; amido; phosphonato; phosphipe; carboxyl; thiocarbonyl; sulfonyl;
sulfonamx.de; ketone; aldehyde; ester; oxygen; carbocyclic or heterocyclic, monocyclic or fused or non-fused polycyclic, cycloalkyl; or
carbocyclic or heterocyclic, monocyclic or fused or non—fused polycyclic, aryl; or a pharmaceutically acceptable salt of a compound of
foxyu.:l-a (1), or a prodrug or pharmaceutically active metabolite. of a compound of formula (I) or pharmaceutically acceptable salt thereof, for
inhibiting cyclin-dependent kinases (CDKs), such as CDK1, CDK2, CDK4, and CDK6. The invention is also directed to the therapeutic or
prophylactic use of pharmacentical compositions containing such compounds and to methods of treating malignancies and other disorders
by administering effective amounts of such compounds. )
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response to mitogens during the G, phase of the cell cycle. CDK4/cyclin D plays an important

role in cell cycle progression by phosphorylating, and thereby inactivating, the rctinoblastoma
protein (Rb). Hypophosphorylated Rb binds to a family of transcriptional regulators, but upon
hyperphosphorylation of Rb by CDK4/cyclin D, these transcription factors arc released to
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5 The emerging data provide strong validation for the use of

conpounds i nhibiting CDKs, and CDK4 and €DK2 in particular, as
anti-proli fe(ﬁ{}ds)ﬁ? her apeuti c agents. Certain bi ool ecul es have" been
propaesed for urpose. For exanple, U S. Patent No. 5, &1, B

Xiong et al. discloses nucleic acid encoding an inhibitor. of CDK6, and
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In one general aspect, the invention relates to pharmaceutical conpositions

((:o_;rpr_i si ng: (a) a cell-cycle cont roI agent selected from
[ conpou he Fornula | : .

D 15 W ooRiads o [er r] PCT/US98/22809

(1) wher ei n: ' Rl is a substituted._or

unsubstituted group selected from Cl-6-alky

met hyl , @t hiibda q@ahp?ﬂc;easgbﬂo@pgqme-qlﬁppt}qem Dgg;gip[uyp of the Cyplin-Pepengent szg.se J
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I Rd oly : ) fu hﬁl&bKlzﬂaha OWRR Wi Iparticilaf) ag ﬁitybmhfcxaﬁre Iﬂ;elrapeumgmgsl ¢b1;tam
pyrim dinyl ; &%‘E hiThRagek Yheleic acid encodmg an mh1b1tor of Cljlfﬂ'l&ﬂ:l Emepém IPﬁIent or

benzofuranyl) car bony I6é 7% car boxyl,  ester deh
4 Puhlication No. 0 666 270 A2 descrifep peptides g{dﬂ@pude(r@f%@c%p@ﬁc} ameﬂmof

(C1-6-al kyl I:,?%{l]y%,d (flﬁi(%( ; I‘aY EﬂlalPiﬁGIeEﬁIaJWAvc been 1dent1rt;ied as CDK inhibitors (for a recent

(C16-al ki) I-(ClGaIkoxI t hi oet her {
aryl - S aryl review, see Webster, “The Therapeutg:}}’(gtqpa egpg,}he Cell Cycle,” gxP Opin. Invest.

cycl oal kyl - %rﬁgsCI'&a‘I k498), BP. S%BEBISIf)’ITt&LﬁaI/bﬁI’.EﬂaV%lIiHQII dlspi‘i[}g modest selectivity for

sul fonyl; IS a substituted or
unsubsti t ut adnbmm oSCHKS prer othenkinases dptinhibits CDK4, CDK2, and CDK1 equipotently, with

nmonocyclic
wher eyeach g%f II:I’FQIEI 0? :Iq'?leIaIg%t q?&%@){ﬁ‘k gﬁgﬁlﬂ n ; nch\lgrgﬁltmalsgs an oncology
?al ogen (e. ght;mmhérapetnuc (&adhpeﬂﬁt@hﬁ‘ﬂawplilﬂgwﬁﬂfb%%ﬁéﬁﬁ‘t%@), ANgwoKinage

e.g., f I 6 I
O - & al k%yllnhl?]xtoa for mmorgixe%psél ﬁﬂtt J %&m%hy (19965 ppS1 KM b8). %aﬁ:@@IoI‘gln?’c
cycl oal kyl , ﬂmhmpmdaiage tbesu’ogmbcf;mhar(pubhcaflw«a&r oxample; U.5Ragent No. 5,733,920 to
poI ycyclic CYC !

O oA SR PR o Sy RS BRSAN N

or non- f use WOG72949, iand WO 98/ 17662. Results with purine—pacg d¢nW|v¢saue déspribed in Schow

(I[:)IaIrog(r)I:SI:III/I: 5& %EIO%III%IC ) OI I I)gl(l%ﬁﬁirﬁ)f usec?} non ﬁlseID of)o '@eéy‘?: PG
aryl Cancer Res,. vol. 39 (1998), Abqt 1207; Legravend et al., Bioorg. Med. Chem. Lett., vol. 8
20  (1998), pp. 793-798; Gray et al., Science, vol. 281 (1998), pp. 533-538; and Furet et al., 216th

ACS Natl. Mtg. (Aug 23-27, 1998, Bdston), Abst MEDI-218. In addition, the following
publications disclose certain pyrimidines that inhibit cyclin-dependent kinases and growth-factor
mediated kinases: International Publication No. WO 98/33798; Ruetz et al., Proc. Amer. Assoc.
Cancer Res,. vol. 39 (1998), Abst. 3796; and Meyer et al., Proc. Amer. Assoc. Cancer Res., vol.
39 (1998), Abst. 3794.

There is still a need, however, for small-molecule compounds that may be readily

25

synthesized and are potent inhibitors of one or more CDKs or CDK/cyclin complexes. Because
CDK4 may serve as a general activator of cell division in most cells, and because complexes of

CDK4/cyclin D and CDK2/cyclin E govern the early G] phase of the cell cycle, there is a need



“(e.g., phenyl, naphthyl, pyrrolyl, indolyl, furanyl, thiophenyl,

i.m dazol yl , oxazol yl, tsoxazolyl, thiazolyl,
triazoly], tetrazolyl, pyrazolyl, pyridinyl, 15 o '
qui nal i nyl , WREYHHoI i nyl , acridinyl,. pyrazinyl, pyridazi nfFTUSBREY di ny!
benzi m dazol yl , benzot hi ophenyl, or benzofuranyl); amno (prinmary,
secondary, or tertiary); nitro; thiol; thioether; imne; cyano; amdo; °
phosphanaftfer,effettbephd spepificantilsiiors of CIDK$ emt/dirdTIyK? fag triehtigying os mofeappeasiofie

ket one; al dehyde; or ester; (i) pharmaceutically
accept abl #%Pts of conpounds of the Formula I; and 20

(rit) prodrugs and phar maceutSumadaryOfThd megemidhabol i t es of conpounds of

the Formula | or pharnmaceutjcal Iy acceptable salts thereof.; and .
(b) a phar E‘%E@Pﬁlﬂ“ﬁ@&%é’ﬁ‘%?‘@“g%ﬂ 151 pttain compounds and drug compositignsy, o
gener al agpefihibittieadtiRiE ot one Br idkaCPKs,isach s DieE, DK 4; ahd/60CPES] dricoéln

(Z:Er’rpr '3 n%n:)mplexcs thereof. A(fplylge?)objectéﬁ)g)ﬂgg\hée-s et e?ﬂ%o o ﬁ?f{ﬁfggegt.ri]ﬁg csa(raul:e?Ct ed from
NH2 indications through CDK inhibition, preferably through inhibition of CBK4l or CDK4/D-type

\[,ﬁre; ]ei n: 3(c):yclin complexes and/or CDK2 or CDK2/E-type£yslin copplexes dAqutbpmobjegt is to achieve

% g: : % pharmaceutical k&hpdsitions containin% ;:?mpounds effectivé¥o'block the transition of cancer

[err] cells into their proliferative phasq. éEhe]se and other objects andppdvantages of the inventjosy r |

R2 is as e y : 4 h ' .
ronooy | P i bEu aphER gl O B acllf RS dok Blbw i BLREKE et cel
optional sydlscaintrobagents of thRinventignigeqgsbadbelewy a- hal ogen (e.g., chloro, iodo,

In one general aspect, the invention relates to pharmaceutical compositions comprising:

(a) a cell-cycle control agent selected from:
@) compounds of the Formula I:
NH»
15 R A \ o

_ \N/( s

_ N \

R
@
wherein:

Rl is a substituted or unsubstituted group selected from: C,.¢-alkyl

20 {(c.g., methyl, ethyl_, ﬁropyl, isopropyl, butyl, isobutyl, sec-butyl, or tert-butyl);

C.¢-alkenyl; C,.¢-alkynyl; C, ¢-alkoxyl; C,¢-alcohol; carbocyclic or

heterocyclic cycloalkyl, which may be monocyclic or fused or non-fused

polycyclic (e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl) or
heterocycloalkyl, which may be monocyclic or fused or non-fused polycyclic

(e.g., pyrrolidinyl, piperidinyl, morpholinyl); carbocyclic or heterocyclic,

25 . monocyclic or fused or non-fused polycyclic aryl (e.g., phenyl, naphthyl,
pyrrolyl, indolyl, furanyl, thiophenyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, triazolyl, tetrazolyl, pyrazolyl, pyridinyl, quinolinyl, isoquinolinyul,
acridinyl, pyrazinyl, pyridazinyl, pyrimidinyl, benzimidazolyl,
benzothiophenyl, or benzofur_anyl); carbonyl (e.g., carboxyl, ester, aldehyde, or
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brono, or fluoro); oxygen (=0 ; haloal kyl (e.g., trifluoronethyl);

d - 6-al kyl ; Cl- 6- al kenyl ; Cl-6-al kynyl; hydroxyl;
Cl- 6- aIkoxyI clic cycloal kyl, 15 . be
monocyclic Orw?%gagsﬁy non- f used pol ycycl ic (e.g., cyclopr op%£&8%9

cycl obutyl, cyclopentyl, or cyclohexyl), or a heterocycl.oal kyl, which_may
be nonocyclic or fused or non-fused polyc cI (
pyrr ol i di ny| , p| per i di hgxpne), ether, (C._ﬁ-alkyl)-carbonyl (C]gr%ﬂ)a%}’lmwl_y l?i\qsyl?

or thiazinyl); carbocy -éﬂE ,?raﬁ&)(ﬁ 'ﬁ}'l-(@ﬂ-gﬁ% 1; thoether (e aryl-S— 1,

or fused or non-fused F6yc G ary hen : ty tg‘ arY

i ndol yl , cycloalkyl-sfanylawlo nl}cy of Malzsal ide); thigh aad yI

i soxazol yl, thiazolyl, ﬁfd 812 tetrazolyl,

pyrazolyl, pyridinyl, gquin |nyI |squ|noI|nyI acridinyl, pyrazinyl,

pyri dazi nyl, pyrinidinyl, beR&s msulasmmtgd Qr mmumtﬁdmmwlic agrheterocyclic,

benzof ur &nyl); or

tertiary); nitro; thi Olmon?(ﬁtchc ?rhfused 0?%9?1.18‘:9 E}bl@cym rﬁn%%%&ﬁfey

ani do; phosphonat o; phosphi nwhcreezcb@pgbnal slkhsnmamtlfm”B(‘I and Rfli§ imdypendently a

sul f onam de; ket one; ehyde;

pharmaceutical |y acceplth (§§I’f@°'fﬂ' 1°?8h‘b’8@ﬁd%r %Prcf)h‘@(yﬁf‘ﬂ ?ﬁﬂ)a %?alg’ﬂcﬁe%S

'Elh i ?: plr odlr ugs aﬂd phm:m&it Hm&11Jséﬁll@ntcg?gemm{d?bpi—hncml?fydmynd @y gaikoryl;
e Fornmula | or pharmaceutiga e salts ereqf; .an

(b) a phar maceut i caI"F‘?"‘a’é’E‘éﬁf"é’&ﬁ‘é’fé’&P be monocyclic °r(%“se§l96ﬂ°n'fused

conposi tions are usef ulpo@ﬁydhalm Bl é}@l@tdifyl rasyamityla@c@lﬁtwﬁf tytichenyl), exes,

i nsect 10 CDK, or fungal ? | exes. . Such conposjtions are al so usef ul
for controlling 30 heterocycloalk which may be monocyclic or fused or non-fused pglycyclic

proliferation, differ e@gaﬁmm@pﬁ{ ﬁdﬁpppipeﬁlzﬁlyl H%bt&mhhﬂ &tBiagiagly al

aspect the invention is directe har maceuti cal conpositions

cont ai ni ng phar naceut i CabPSycls P‘é‘l?f‘?%cﬁ?mgy"w OEEIF‘T‘L“ non-fpsed | palyeysiicasil
agents. [ Qg 2pingil ﬁéﬂh&@l Waa@l rmﬂyn Muﬁyr &Y@Txtehﬁ“uﬂnéaz@l}ﬂl ect ed
to potent cell-cycle con roI aagents i n” Formul a is_an

ort ho-substituted aryl Oﬁﬂwléﬁ‘?&%‘{lﬂr@m@@l% tnazelyélsﬁ@fwlwhpmz?}mbﬁwanyl5
Parti cul S” y preferred qﬁfﬁﬁﬁﬂyﬁb&ﬂnﬁﬂﬁﬂt &rﬁ{x@l SRy, Pyﬂﬁﬂz&'&l Berilnfdify,
o-di subé ituted phenyl. nvention Turthef relates to
net hods of using cell - @@l@d@mirlr?ﬁnzgﬁ@ﬁb@ﬂ@r benzafiranyly; amino (piMEYses or
di sorders nedi ated by Q¥qj Qpl&ltérhﬁ.p) nﬁwmbla{hh&ﬂkpqﬁ&cn&qh@tmd@y CDK4

and/ or CDK2 i nhi b|t|on ‘NMor e artlcu arf he invention is directed

to methods of treati ngphosphonag; upgmmé@rwybémc@rbopgﬂp@ﬂ@mbm&nemmf

adm ni stering a pharnmagg F'é Cie ﬁgnppé{p on 10 conprising a cell-cycle
control agent. Additiona Re invention relates to the use of cell-cycle
control agents to prevdiil orpharmaﬁeumaélatab@mahkém afigompounds of the Formula Gxandr
aspect s,pgadvant ages, pre ﬁ?{a%% - i i

appar entzoa fromt hqu%t ai f’l%gfu gescr ption tgéapg\?v&l ve el O%Mlpolaﬁ&sogfe
Det ai | ed Descri ption Arh Frmblkadoe ghaEmbesiicallytacceptablisalts thexenf; iand

I n one general eﬁ‘gfdi ment m&l&gj&ﬁﬁp&%ﬁg&ég&ﬁé es to phar maceut i cal
conpositions eac 15 & an amount of a

cell -cycl e cont r din afgethdr geﬂdrdakpeaethconvmhorbrdata t@ﬁhammd:wtiwl lcbmpositions

comprising:
(a) a cell-cycle control agent selected from:
25 @) compounds of the Formula I:
NH, .
R\ /N \ o
\N /_ks ’
H 2
R



cycl e control agent being: (1) a conpound of the

Formula I: ' NH2
20 . ) [err] -
[err]- WO 99121845 o PCF/US8{22809

wher ei n: Rl is a substituted or

unsubstituted group selected from d -6-alkyl;
Cl- 6- al kenyl ; Cl1-6-al kynyl; C1-6-al koxyl@@ carbocylic or heterocyclic,
nonocyclic,, 28 . or fused or non-fused polycyclic,
cycl oal kyl ; "carbocyclic or heterocyclic, nonocyclic
or fused or non-fused pol ydR/ds salecteddfom: car bonyl ; ether; (Cl-6- '

al kyl)-carbonyl; (d -6- algyl )-aryl; (Cl 60al kcyl ) cycl oal kyl ;
(A -6-al kyl) - (Cl 6- ) aryl- (Ci 6- al koxyl);
t hi oether: thiol; and"'é‘b’f? gﬁ H%Ou %

7 5 1 OR2 TS a substituted or
unsubstituted, carbocyclig or het erocycl ic,

monocyclic or fused or\nom- f oI yeyeh cQ ri structure;
where each opti onal ?ﬁ‘tT T' RN an ~F?—@ﬁ§ependently a
hal ogen; hal oal kyl; Cl-6 al k Cl-6-a nylg - al kygyl ; hydroxyl; C -6

al koxyl; amno; nitro; thiol; th| oet her i m ne; cyano am do; phosphonat o;

5 phospﬁl'\ne,n C x t hi ocar bonyl ; sul fonyl;
sul f onam de; ketone; artiehy ester;
(i 1) a pharnaceuti cal ac@e e s,adnti of a compound of the Formula I;

drug or ceutlc |1y actlve
rret abolite of a conpound ofd t'%%s“bsmgteg‘” “’%“bsm‘ﬁef eleTqeyelic, 5

pharmaceutical ly acceﬁbﬁdﬂrvamiﬁ'fﬁsea beddausedpdticlic, nng structure, Whire eact?
pharmaceutical |y acceptable carrier. | n anot her gener al

enbodi nent, each opt i ¢Riign al spbstipept fofR” s ipdependsatly F21oggY (8%, chloro, iodo,
[ ndependent ly sel ect es}oﬁubognﬂdofb)aﬁ%gd 0){Haldalk§1 @t%\{ﬁﬂh&&ﬂhhﬁb.@il sCHIBHPS,

the foll ow ng groups: carbocyclic or eterocyc I C rmnocycl I C

or fused or non- fusedeTlWE é’alké’?k‘,l} fi Cirs-alkoxyly, E?d?’&‘PFl@,‘yl@r
het er o§ yclic, nonocyCkhieh &ia Bélﬁﬁﬂod%hmffmfdd%ﬁﬂoﬂlﬁis &y&*]dysm @lgY, |cycl§151‘6?yl
U

substi tUents nmay opti onal Ie/ be further substituted wt subst i tuen
sel ected from such gr@igjpbutylsyclopentyl, or cygiohgxy).ox a gferogyrdoalieyl.avhjchaay b | ude

substituted or UnSUbSﬁxbﬁdéSréiﬂ:&ﬂ’ﬁQedéi%n%l@)ﬂ' 1y%yaﬂ(a§ pyrrohdﬂﬂ?%endﬁ)gf'dw

benzi m dazol e, benzyl, and Cl-6-alkyl. In a Freferr enbodi ment ese
gr oups have one BjPerAginy. @B‘B@‘P‘F‘B’h@ﬁ’c@z‘é’é{ Desareasyslicashetsrocydlisnorpeyelion

hal oal kyl ;  Cl1-6-al kyl gr fidealoP AbHised polycycﬁleérﬁr(e %y ﬁngﬁi lﬁXﬂhthﬂ rpﬁ'rolyli‘ Maldopety |
Cl-6 al koxyl am no; nitro thioether;
furanyl, thiophenyl, nmdazolyl oxazolyl 1soxazolyl thlazolyl triazolyl,

20 tetrazolyl, pyrazolyl, pyridinyl, quinolinyl}, isoquinolinyl, acridinyl, pyrazinyl,
pyridazinyl, pyrimidinyl, benzimidazolyl, benzothiophenyl, or benzofuranyl);
amino (primary, secondary, or tertiary); nitro; thiol; thioether; imine; cyano;
amido; phosphonato; phosphine; carboxyl; thiocarbonyl; sulfonyl;
sulfonamide; ketone; aldehyde; or ester;

(ii) pharmaceutically acceptable salts of compounds of the Formula I; and
25 (iii) prodrugs and pharmaceutically active metabolites of compounds of
the Formula I or pharmaceutically acceptable salts thereof; and .

) a pharmaceutically acceptable carrier. R

Such compositions are useful as inhibitors of mammalian CDK/cyclin complexes, insect

CDK, or fungal CDK complexes. Such compositions are also useful for controlling
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sul f onam do; ketone; al dehyde; and ester. O her preferred

nmoi eties for Rl are phenyl groups substituted by an al kyl amne or 20
pyridi ne group having optional substituents selected fromth 2809
described in t e par agraph f.or RL. The al kyl am ne subs ut ent
may be a 5- to 7-nmenbered heterocycl oal kyl optionally contai ni ng. in
addition to the nitrogen ring atom one or nore heteroatons sel ected
fromN, @ apdliferation, differentiation, aid/enppaptosisi Thus lin pmegeemﬂea}pm theripygstion isc| ude
phenyl subst.tut.ed j0 t he i I r
exanpl e pip Eﬁdﬁ P P%?F?\?] OSﬁ oh géi}t%mrlng PO D %ﬁff&gg&%ﬁ@%ﬁﬁ’&dﬁ fof chif

pyri dyl grom;eéﬂﬂ&olfayeﬁtevm ng are exanpl es of preferred Rl groups:

% g: : % 30 In a preferred embodiment, the invention is directed to potent cell-; gycle control agents

[err] where R? in Formula I is h¢6ftio-substituted aryl ring stheturg (e.g., o-substituted phenyl).
{ :{ { % 13 Particularly pfeferrgri WLr?gr sru]ch agents are those in Igllr&xr IEJ is an o-disubstituted phenyl.

The invention further relates to methods of using cell-cycle control agents for treating
diseases or disorders mediated by CDK inhibition, especially those mediated by CDK4 and/or
CDK2 inhibition. More particularly, the invention is directed to methods of treating
malignancies or cancer-type disorders by administering a pharmaceutical composition
10 comprising a cell-cycle control agent. Additionally, the invention relates to the use of cell-cycle

control agents to prevent or treat mycotic infections.
Other aspects, advantages, and preferred features of the invention will become apparent
from the detailed description below.

Detailed Description And Preferred Embodiments Of The Invention

In one general embodiment, the invention relates to pharmaceutical compositions each
15 comprising:

(a) an amount of a cell-cycle control agent effective to inhibit a CDK, the cell-

cycle control agent being:
(i) a compound of the Formula I:
NH,
1 7‘ \ o
R
N
20 ,"rks
R2
@
wherein:

R! is a substituted or unsubstituted group selected from: Cy.¢-alkyl;
C,.s-alkenyl; C,¢-alkynyl; C;.¢-alkoxyl; carbocylic or hetero'cyclic, monocyclic
25 or fused or non-fused polycyclic, cycloalkyl; carbocyclic or heterocyclic,
monocyclic or fused or non-fused polycyclic, aryl; carbonyl; ether; (C;.6-
alkyl)-carbonyl; (C).¢-alkyl)-aryl; (Cy¢-alkyl)-cycloalkyl; (C..g-alkyl)—(Cl-g-
alkoxyl); aryl-(C;¢-alkoxyl); thioether; thiol; and sulfonyl; and
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[err] O her particularly preferred RL groups include
phenyl groups substituted wth carbonyl : or sul fonam de

noi eties, wh ' e carbonyl carbon and. sul fonam de nitrogen are -~ -
optional ly 6 Sbtsld” further suhstituted. The foll ow ngpé'r"gs’éﬁ@?ﬁ?f)l es of
preferred RL groups: [err] . ferr]

[err] err] [err] - 25
where R3 is sel ected from Rlis@substityied orGhs@Btittedpoaghocyelicl or hetegocpetie, and
am ne. he ef erred.ex es.for the noiety R

i ncl ude substituted o‘Pm’(?ﬁ%cLSle?f f‘%sg‘{‘gd‘oﬁ Wpo@g%’c Hng s{mctm""al kyl benzyl ,

al kyl, benzyl carboxyl est ehereleashzoptional sitstisnknt fobi R'ednd W asindepehdunyty a

pyri di ny] he.ntghl,_alli%lygrb | . al kyl ipr'din&,

phenyl ami no, cycl ohe}?}é,ge’bé’%? %@apbﬁ 1agk§7ﬁ?§g“yl’ Cr-alkyhyt ﬁydd%’f’ﬂ itro,
phenyl - al koxyl , et hylakeyk a6ine; nik6 thiol; thissthaXitline; aldnp} LRI OIHBEFIRERLE .,

benzoi rg dazol e, benzyl di pet hyl am nq,. éoa%/ri dli n&ﬂ - sul ftané\{nlﬁ cyanobenzyl, and
phenyl sul fanyl . phosp}uncg%ly:boxy;thm bonyl; sulfonyl; sulfonamide; Kegpne; aldehyde; or 1
In preferred enmbodi meges, R2 in Formula | is a bulky group such as a
substituted or unsubstituted carbocyclic or heterocyclic nonocycle, or

a substituted or unsudtitapeampesytiealiyacceptablesalyofaamponnd plfhy Epmmula; or
heterocyclic pol ycyclgy 'VbﬁPrex))ﬁftf’g‘;o\ﬁ;‘gﬁMccuﬁgaﬂy%cﬁ‘v&F&%dlﬁé@feadcoﬁ@ﬁﬁﬁ%ﬁﬁe

pol y) - (nonocycl e or polycyc n nore pref erabb‘g R2 1's su a cyclic
ring structure beari riigrmulalopa phapsagentically ageepteble sudbereploandidj acent or

vicinal to the goint Of.atd 1d Ofri&ore structure). 5 For
exanpl H) pref er@gd sé@c. es ?giragi.&g&icr#é%ude_ an ortho- subs;t [ tutzed aromatic
ring st r ulptanpthersgeoerabambodinuens epch apsianal sehstituenyforn R asdyR° mayrbea

1, 2- subst i J i dentifild t
2 subst IR eRRC Hom o i ) v identinld el A SUEE"T
nmoi ety R2 okygehumebosydlistor heteroclyclic, meroayicior fusedior nonifuded phlynydlic( eyclpalkyl;
-fl | - . Qi 5 1),
o i t r opnaly rvostetc r beefedyic AR 8 s8R BPRANed elluc U BIRIERY. ) 1y
(e.g., oO- swistimentp hep pptianallpbefurtbenyspbstitnted witha gibstituent selected from such groups.
| k t hi R ' il e .
par (1 o arly B oI R0l & hORAFRkaxaR BRI s SRIT GiNBE Y
ort ho- di s phenyl, pytidyl, bengimidazélesbeszdapd €1-c21k5l. In a prefefrddandiotlianept, tifese gropps
- 2,6-difl -hal o-Q-te]f| . - - 6-
1111 Uor o BRI oh ok SiEsc il seieded Kb NEoQATLARR H5INGL & Balkyl hiibiR:
1, 2- subst hetetoeytlaajigil; ayly hydgoxyl; C.¢ stkoxydt amieo; nitpe thinethet; ¢ydney amiglopcagboxyl; nor e
addi ti onal gubst | tyents ha%ﬁeﬁ@ ortho-substituted aryl 15 having
PRpdon Feice” paghyas Ad ot

anot her sﬁ'g %°a posSition, have been surprisingly found to
be potent CDK Other prafeirsd mofeties for R’ are phenyl groups substituted by an alkylamine or

20 pyridine group having optional substituents selected from the group described in the above
paragraph for R'. The alkylamine substitutent may be 2 5- to 7-membered heterocycloalkyl
optionally containing, in addition to the nitrogen ring atom, one or more heteroatoms selected
from N, O and S.

Examples of such preferred R' groups include phenyl substituted in the para position
with a heterocycloalkyl, for example piperidinyl, piperazinyl, thiazinyl, or morpholinyl, or a

25 pyridyl group. The following are examples of preferred R! groups:

OO OO FO-Or



Particularly preferred exarrpl es of conpounds of Formula I include:
NH2 _ clerr]

%E:H._: _ WO 99/21845 [e”], _ . [err]

[err] [err] :
[err] Anot her preferred corrpound of FormJIa I is:

10 1 )
err er I CUl ar r a es %
EE ?%Jl a5l I ncd-ule wl\?—@- arl y P | M f
OO Oé- OO
| / _Qé <(— /" \_/ é', }_/N_@_?-
WV e
10 SCN D - )__/N_<j>'é | Yt —@é

o]

[er récr/usss/zzsw

OO OO, DO

15
Q I |
N - /N\/\/Nx©_§-
Other particularly preferred R! groups include phenyl groups substituted with carbonyl
or sulfonamide moieties, wherein the carbonyl carbon and sulfonamide nitrogen are optionally
further substituted. The following are examples of preferred R! groups:
20

At Oy O O
Oror -OFOr ¥Or

25 where R? is selected from C;-Cs alkyl, C;-Cs alkoxy, aryl, ary]oxy, and amine.

Other preferred cxamples for the moiety R' include substituted or unsubstxtuted phenyl,
alkylbenzyl, alkyl, benzyl carboxyl ester, benzyloxyphenyl, dimethylaminophenyl, pyridinyl;
phenethyl, alkylcarboxyl, alkylpiperidinyl, phenylamino, cyclohexyl, benzylcarboxylalkyl,
benzylnitro, phenyl-alkoxyl, ethyl benzoate, benzyl carboxyl, alkylbenzoimidazole,

benzoimidazole, benzyldimethylamino, pyridinyl-sulfanyl, cyanobenzyl, and phenyl sulfamyl.
30 9 S



[err] Phar maceuti cal conmpositions according to the invention

nay,. al ternatively or in addition to a conpound of the Formula I,
conprise as L ve ingredient a pharmaceutically acce tabl e satt of
a compound o?’atgﬁﬁhlﬁ%r nula |, or a prodrug or pharmaceuti caPfy/US¥22802

net abolite of such a corrpound or salt. Such conpounds,  salts, prodr ugs, and
netabolltes are 15 sonetines referred to herein coIIectlver as

"cel | -cycl e coninptfenebembodiments, R* in Formula@dswlgky grons sich asa substiander wi t h

t he inven t CXES, such
as t hose gl(ﬁ:l sﬁtﬂt?h Q%rhoc%r% @h@%ﬁ&g@g ﬂé&lﬂogyctlﬁ ﬂ%ﬁsﬁ%&d 0(5 un%lbgﬁute CDK 4
and/ or CDIﬁﬁnMatﬂ)barbt@gchd%r@b&rqcy@cqmlypyde tMon@reibrab}yeRr rs\aenbstmned:(ambabn
cell-cycle ent.s,.havi n ot.1 on, const ant agai n CDK4 or
2 coxa D B5EObYRersle orsRRedy PRty BN, 1 RRn GRS AR g oy
of about EGﬁbsﬂ'Meﬁtr at ki positioy adjacent oz vivinat Brtbebﬂaqintaff aﬂh&hﬂien@(%)tha bbre straddure). €SS,
and nos§ prefer of abo 00 .n 2] Especi referred corrpounds
of the i nvg ppl F’rﬂf? RY °ﬁgv’i“ﬁ§3%1 'tﬁﬁl? ‘%ﬁgﬂg’qaﬁ?ﬂ"bﬁ tion
const ant  (sifdenzbibhas p-sabstiblied henyl or thidhgl, 8P DR-shiBsituted¥yeRIalkl & c§E16RLeny!

conposi tions of the invention contain cell cle control agents havi ng
an i nhi bi Wshﬂmf%hﬁi ubstipted gyRiopEyR-1 '&n@D%-Y‘E“ lagly @referred; examplas,fos theo

about 1 [ efdidt éfnclude sublset&fed oﬂ@ﬁsﬁbﬁhﬁé@ r@ﬁﬂl%}h@ﬁyﬁbg% -RBRpAMyRL- | ess, even
nore preferab about 200 nM or | ess nost pref efably of about

100 nM or chigep Kenﬂs o-iodophenyl, or gzhrergpphenyhgoifFrphenyl. a-einpphonyl, a-G1. TRy exi st
I var | OUSISigBERRI ST o fen R0 Db Roxypheny 69 Boxy Bl £RER1 | nvent i on

enconmpdsses al | “such CDK- i hhi ounds, inclu active

conpounds alkgxyheazothiephenyl. @g@@yyltmapheyylpbqnéorgﬁ% @ n@b@&ybmb rRagtiomlagyur es,
and tauto éred examples for the moTe?ﬁ R® QE@ncﬂE@éﬁﬁ)@&kﬂﬂs@l&%ﬁﬁ? ?&Q&Qxﬂ%}l@ %@E ans

phar nmacol accept a subst ant 1 al toxic t
subj ect béﬂn@l’m Gﬁlgst%,ﬁ-@lﬂu?mﬁhf@ﬁl) aan%rbﬂeGdeﬂweme@ghwh@nyl (<29, 2-fluoro-6-

1; d- addi t| on sa %or Ease gédiglqt?fgﬁmmaqmgl?oiﬁﬁg %?%@n&g%ﬁhhﬁggl

non-t oxi c steegasiaptienally havipzenecor andreladdisionhlriobsiisueints, nebes an Eshorqubstitgtediaryl-
addi ti ﬁadiﬁg;%qog,@t ﬂ@gri%%ﬁﬁﬁhgﬁirw%&[%{% eﬁ%l%ﬁ,é Flol du%%%&} % CDK

hydr ochl ori c romec PGrI e aci d,
sul famc é!dﬁhjtorqghosphori c acid, and ni tr| c acid, and those . derived
from organi c ac sul foni c acid,

et hane- Pﬂ% oni 2’ agu%, | oni ggﬂgﬁgﬁﬁoxa ﬁ?ﬁag&g@%

p- br ormphenyl suI fonic acid, carb acid, SUCCI ni c M2 acid, citric acid,
benzoi c acid, 2-acéb® yb cet IHGN hei\y -' etfi c acid,

pr opi oni ¢ aci d, arn LT Y, malic acid,
tartaric acid, ascorbl c aC| IeF I C CI d, HC drwynfal =~C aci d,

gl utamge acid, salicylic aC|d sy anlllc acid, and fungric acid. Exerrplary

base-addi tion salt g.d, ude thos r| vech ammnl unh Rydr oxi des (e.g., a
quaternary 10 anmoni as t tr uma i hydr oxi de) ,
t hose derived from Hanorga steh as N al i ne

earth-nmetal (e.g., sodium pot BSSI u li thium calci#m or , magnesi un
hydr oxi des, and those deri ved rom organi c_bases such ag_carbonates,
bi car bonat es, am nes, nes,MNphiper i BifflespHe n pyrrolidines.
The term "prodrugH olic E@\or cegppound of the
Formula | (or ‘D:j}‘ 1

25 ,and

e Q:&
Another preferred compound of Formula I is:
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a salt thereof) that is pharmaceutically acceptable. A prodrug may be
inactive when 15 admnistered to a subject but”is converted in vivo to an
active compou 9%%5§‘Qe Formula 1. The .term"active net ap@}mgmm@fers
to a netaboli uct of a conpound.of the Formula | that is
pharmaceutical ly acceptable and effective. Prodrugs -and-active netabalites

of conpounds of the Formula I may be determ eq: usi ng techni ques known
in the agt. : Cel | -cycle control " dyent s jin accordance with the
invention are useful as pharmaceuticals & Ot @ ing proliferative

di sorders in manmmal s, especially humans, k St Shywefnant ed 20
proliferation of endogenous ti ssue.HNﬁm@s"'bf the Formula | nay be used
for treating subj ects havi ng aii%or r associated with excessive cell
proliferation, e.g., cancers, psori i mmunol ogi cal di sorders

i nvol vi ng undesir agr@,% and

ot her sngot h- szch[g cﬁag c?ﬁy?éf%%rdﬁ% e, S cﬁnérMFgﬁaggﬂ%?aﬁe used to

prevent de- di fferengj,ation of post m't ic ti rsrg Snd/ or cel |

Phar maceuti cal cogpositi reparati ons herd N n co : a 25
phar maceut i cal hg- t aply @R egtve a ast one
cell-cycle contr he tge f egt anmount " unt
that significantly inhibits proliferation, andfor prevents ’

de-differentiation of a eukaryotig, cell, e.g., a mnmmli i nsect, plant,
or fungal cell, and.is effegLtife r the |"€n($bcte ity, e.g.,
specific therapeutic t-uweé t. HaC M-8

12 10 1 Citi saﬁg amouft ce cle control
agent being admi nistered to obtain ‘?apeutl c or inhibitofy effects,

of course, may bepighsdefiidi® orhpbsitiofBAGREFIINg 10 it mvmhb:emy,taltcmatway:mandl ng to
the particular circumstances surrounding the case ncl ydi né; ? " 651
speci fi ¢ ageddition to a qompapndRftheiarmuladgcomnise g,y %’hlﬁ' “gffll‘ileﬂ} Pt,lagp oshucally o
condi tion bﬁéd@?ta E%ﬁE@ldacd%%uﬁ&"@f tB&'Bbrfifilla D br a prodrulg @8 bhzbﬁ:hdf@uéal@au‘cﬁfh An

exenpl ary tota a|I dose 'of a cell-cycle control g whi ch ﬁ

adni ni st er e@dﬁbobfﬁr?éﬂ@h@rmqudmféﬂ&% comgpHngs.falts, H’B% fes f“igom
about 0.01 g@é fred to helit ahiecﬁﬁlyaéso‘é&n 5&1&@:{:1&61 atgeﬁky "wei ght

The cel I1§:y e contro agents of the invention b& ni ster edCBﬁ/ ”1}’
of a variety of Compemnqnam @C?@m‘@é"’m’s‘%w’%‘%ﬂ"aﬁ‘\”& ei@@feaﬂ“yﬂy of cyclin
transder mal Ly a{cf}%&u ativd ﬁ%@@@&oaﬂwge of the ceil BYdIGIELS CHEL,| ODKAT

i ntranasal | y e control agents are preferably formlated jnto

10 conposi tanqusCEKﬁtcampbx‘fSo Prafpred pomnositiops thesinyrotin eonsdp Ael-syrlg APl ed.
A phar maceut h&@ ha%ﬂ-%ﬁ?ﬁ%ﬁ:&ﬂﬂn 96mﬁ¥1?% 3 %21&4 3L @Ukm@paoc?r h EoRY2eX 6fQABout 1

conpri ses an lve anount I -cycl e contr ent and a
phar maceut i M bylessc mope proferably-nfabeyt 50@ phordess, even m&“‘chFfG@Hb’ rab@% PP M gr

for the f@egesF,i V\Q%s{ gfc?a% a’ 6&50&61515% Hek. Bipediafly Rre'féne%ﬁm?@urﬁs 8Ptk d,

semi - material acting as a ve ,_excipient, or
medi um f or tilnentied mvhd¢ thgsaatmvmgta(@}KMcychn Ioinhibisioniconstans 6 RKHD3) of abeut

t nts
L0 o R S, Dl PRI B85 ot B 56 RIAELINED vty
Wi t hi n a camaviagan wthlbiﬁmrmmstant agaibst GDK2 orn DK/ Eotyparcyslip somplex 9&@?@% nNegTer
cont ai ner, 3%:5!5;[9%8 lmeryf%rlabla agﬁ ou?%(xo Oﬂl‘ﬁ%ﬁ' ﬁsg% %Oénsmoxle rﬂreferabl %h)tu't S6b m of f¥5s, Ghd

nor e ceII-c er active |n ents, I nclude
Avi cel théit prefepdbls bPdbout 0 md bulessse) st ar ch | act ose calciumsul fate

mghes: im st ear at Cerah sapaindt e e g e Yuicdf RereoREtador ARGELE:
nonost ear at Gorms\Veite piédent E’ﬂeﬁﬁ&f dn3bapB69s,all kuch GDKanEHitmg pompomﬂs bnrtlndmg active
beeswax, pol yethyl ene

20 coI | ene coI .sor bhi tan st ear at e,
pol ysor bat e %Posndsdn S}Fé%ﬂs éﬁ%ﬁ‘ﬁ B’é?’l‘%?mnm  taceinic mixtures, and atomers.

The term “pharmaceutically acceptable™ means pharmacologlcally acceptable and

substantially non-toxic to the subject being administered the cell-cycle control agent.
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al cohol, glycine, sorbic acid, potassium sorbate, disodi um hydrogen
phosphat e, sodi um chl ori de, and water. - The conpositions
may be prep /#lg%fny of a variety of fornms suitable for the desired
mode -of - admi WPt For exanpl e, .pharmaceutical conposPEPERE2Y pe
prepared in the form of tablets, pills, powders, |ozenges, sachets,
cachets, elixirs, suspensions, enulsions, solutions, 25 syrups,
aer osolls Pbamgcrutichdlyacceptableisgits idclndedionyentional apidradditiow sajts or basaadditiomsaltsp t 0
10% by we . ft-qel.and, hard-gel
capsul cs. Ttk Bmsyiabdhdi Sy SHEHE of BidhiaRle S84E Bl nyrghll il T a6e
packaged pddmtmrsalts incldde thesel dekived from morganic ac1ds suchpk Aydraddarid aid, hgdrofromid | on

opt | onal SN i e AR R ehoBe ol i e o iR "

anti prol i Getved frem orgdhic acids such as p-toluenesulfonic acid, methanesulfomc acid, ethane- 13

agent tshat, i.s co tible.with the cell:-c rql and |, wta,b,lefor
the i ndi cé'ﬁﬁ“?ﬂ? %%P‘ﬁg‘e‘?’mc FQ&’E%‘& acifp- Br%}oeﬁwﬁaﬁ gﬁfé?ﬁll‘c agjd, succinic
phar maceukdi€, altri€ ai@Yehidicatid) R-abdiox bR dci) atdtic latid Shei¥lacetic aci®Hhéifibdiy
amount of a.c II-cg/c‘Iie cont r ol a%ent of the Fornmula | as an active

i ngr edi engeld, glycolic acid, stearic Hterdd,imalis acld, raricAc), pscorbiracidy maleic ¥, rmy be

prepared pyirsBReicacid) gima ama Qalicylic akib %ﬁaﬁﬁ@ﬁdx«i Iaﬁ@kdxﬂarféeaéﬁr Etas&lplh@l ow,
with the lettered exanp fixes (i. D, E, G J,

K, L, M ah@emdleelbsagﬁmchﬁg é‘h‘lﬁ“ﬁ?ﬂ i(a'yxﬁtaﬁ@sqns% hvfkweées (g aquuEs

Exarrpl e Aﬁxh?nonmm hydroxide such as tetrameth lammonlum hydroxide) those de ived from inorganic
(4- Anilfo- 2 henﬁ/ am no-t hi azol - - (3-ni t rophenyl anone
a

[err] 1obases such as gligli o\afkgling wehpﬁqﬁai &Iy todm, @emmnétthnam, calgumpprakt .
Chem , vol, g%xxd&?andgczosl génved from o&ﬁﬂb HiSet SRR a%?&at%g mohat‘é@s

carefully a%sso ved I n net hanol O[err]C an owed to
to anbi en@mmesrperzalamt@s mp@dnesundamolsime&t i on was added portionw se to a

m xture of %ﬁﬁ%};&ﬁu&j 3éRrsDa néﬁ%ghml%so?gfia md bistﬂé Bbl?fﬁl‘{@fl(%} e

(0.98 nL, 8.2 mmuol eat ‘evo
2- Br ono- 3a sal thereefl tebip mbﬂmeeu(uznﬂa@cqptaelez Arrmdx)ag\my baem’etive when the

resul t ms HE@ub? c't tqgc Véi{e'a'nngo?& i”&ﬁm efhg] xture
was d| e vvat er tered

of f, ri nsmnmqnhe metabelite] nxstfeas tgmmtalmheamiu@fof etcmapound pf@d Formula htbaeus

vacuum a he
title con@ou ﬁ M"SA@E&&@E& %f%%%%gﬁ tﬁhgsogmﬂﬁ%%sﬁ?&h&@ %?/%é‘ﬁrﬁh g%‘ ‘ﬁ:“‘et

186- 187] qu»r}rmlaI may be detdrsivR] psbrgSerhmdjues keowrintie 86 (I H, s), 8. 44 (1H, t,

5 15 (11" ad, POl gy B abnduddh yigh g ot o up fuaing AFEH

20 d, J for ﬁe&ngp)théram disoFders ip mammals, 8speigiplly Rurshs rhdtked by unwante8 Hz) .

ES) NSk o of epglB 165 Comioics FAPRMRRS ey Rl f wling 1

4.70;
subjects having a disorder associated with excessive cell proliferation, e.g., cancers, psoriasis,

immunological disorders involving undesired proliferation of leukocytes, and restenosis and
other smooth-muscle disorders. Furthermore, such compounds may be used to prevent de-
differentiation of post-mitotic tissue and/or celis.
Pharmaceutical compositions or preparations of the invention comprise a
25 pharmaceutically acceptable carrier and an effective amount of at least one cell-cycle control
agent. The term “effective amount” means an amount that significantly inhibits proliferation,
and/or prevents de-differentiation of a eukaryotic cell, e.g., 2 mammalian, insect, plant, or fungal

cell, and is effective for the indicated utility, e.g., specific therapeutic treatment.
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55.96; H, 4.73; N, 14.40; S, 8.29. * Exanple A(2):

(4-am no- 2- phenyl am no-t hi azol -5-yl)-(4- mtrophenyl) nmet hanone 25

The title conpeyyedigsgs prepared in a manner- anal ogous to thap&ggggmﬁwd for
Exanple - A(l). Phenyl isothiocyanate and 2-bronp-4'-nitro-acetophenone
gave, after recryst aI l'ization from et hanol, 3.06 g-(55%.yield) of

red- brown crystals, 162-164[err] C.

14 1 memmcmeaﬂ'e)m of EF?I}‘CHF eppirphagentheingpadministsied tg ghtaing 3

(2H d, J T%@ap%uﬂz& mlzlbﬁgry(e?f%tq Q)f cJurse, may be aetZrdﬂﬁéd in rﬁ&néﬁhovﬁl indheart/. 5
Hz). 7.36 )., iHd, J = FABNS (M)

341. Armordxca tcthe pm@f:ulmwmmssur@un@eg&@ caﬁ?, 1@115191& fig- s specificagen
9.42. Fou nqs(,b g glg% %é’i'eii Fhe roxrl eof %mnlﬂtrat}& %t% co§d1t18n ﬁan% treated, and ﬁéﬁﬁ[f}k& of\(3):

[ 4- Ami no- 2 am no -thrazol - fp hanone
The title mgdremé pnepempldryi tntahdanlwdns,ero gqq‘ﬂhcwletcwttqhazenae'@mh Baybg or

Exanpl e 10 t m@{ |
provi ded, a é gtFrchrYn élﬁ%? P?%léituf’igﬁ& om Eontil s &s%ng‘fé'i'ﬁ gab?'j;?%ly ?Odgf
geglz?w crygﬁeiglﬁto abmuﬂﬂ?m@&[bedy]veg 1H NV\R (DVMBO-d6): 8 10.95 (1H, s),
. 1H, N Hz 8.2 1H, J = 4 ;|

bs), 8 12 (1H, dd8 F‘?‘h’°¥°)"‘8?°z1‘,"°gﬂ.‘%‘,“s pf g‘g?&‘?‘,’“"}‘. ‘Eg" ?%%??mﬁ‘??ea‘:d:by 6“.“5%?5 33 ‘"g"%w%fe
I(_é.;—l, dlSJ —Hslglﬁ:ZIﬁBe N;é)utes dldzléas ?ralﬁﬂr&’:taﬂlﬁ t(‘a'ihﬂemi)ﬂ,ly,iuﬁlﬂlt(nbdﬂ;sl}di’htraﬂerrauﬂyA 4.7

: C or 7.081 Foun 7. 0815.
Anal . Cal cdntrfrgyscelpdy,ps F@&WIELEH—? g'%y §g S 4 Prefgracy ! %%‘“‘aé% 18036,
Found: C  SQnfpésitions suithble for 32 deEiredJrGutés%cf&e b&né ‘dministered. Exanpl e A( 4):
(4- Am nd02- phenyl am no-t hi,azol - 5- r|d| n- 2-yl - met hangne
Larr) T P hamacental GorAmoh REPTB e aibe i SRR BRSPS ¢ o
that descridppgifelimdahfdiid @ll-cycle control agent and a pharmaceutically acceptable carrier, such as

a diluent or excipient for the agent. When the carrier serves as a diluent, it may be a solid, semi-

solid, or liquid material acting as a vehicle, excipient, or medium for the active ingredient(s).
Compositions according to the invention may be made by admixing the active ingredient(s) with

15 acarrier, or diluting it with a carrier, or enclosing or encapsulating it within a carrier, which may
be in the form of a capsule, sachet, paper container, or the like. Exemplary ingredients, in
addition to one or more cell-cycle control agents and any other active ingredients, include Avicel
(microcrystalline cellulose), starch, lactose, calcium sulfate dihydrate, tetra alba, sucrose, talc,
gelatin, agar, pectin, acacia, magnesium stearate, stearic acid, peanut oil, olive oil, glyceryl
monostearate, Tween 80 (polysorbate 80), 1,3-butanediol, cocoa butter, beeswax, polyethylene

20 glycol, propylene glycol, sorbitan monostearate, polysorbate 60, 2-octyldodecanol, benzyl
alcohol, glycine, sorbic acid, potassium sorbate, disodium hydrogen phosphate, sodium chloride,
and water.

The compositions may be prepared in any of a variety of forms suitable for the desired
mode of administration. For example, pharmaceutical compositions may be prepared in the form
of tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions,

25 . syrups, aerosols (as solids or in liquid media), ointiments (e.g., containing up to 10% by weight of
a cell-cycle control agent), soft-gel and hard-gel capsules, suppositories, sterile injectable
solutions, sterile packaged powders, and the like. .

A pharmaceutical composition according to the invention comprises a cell-cycle control

agent and, optionally, one or more other active ingredients, such as a known antiproliferative
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A(1). Phenyl isothiocyanate and 2-(2-bronoacetyl)pyridine (see Menasse et
al., Helv. Chim Acta, vol. 38 (1955), pp. 1289-129 1; Inuta et al.

J. Og. Che 45 (1980), pp. 3352-3355) gave,

recrystalli qu’;lvtoigolzJ ?om 95% et hanol ,. 510 ng (71 %yield) of ;ﬁ@ﬁﬁmﬁ%"gm es,
np 18 1.5- . 183.0C. 25 1H NVR (DMBO-d6): [err] 10.75 (1H, s), 8.92
(1H, bs), 8.66 (1H, ddd, J =5.1 1.8, 1.2 Hz), 8.22 (I'H, bs), 8.13
(1H, dt] XgentThabijs compatiyid witlBtheell{cytle cantrolagent #d suit®le-fioy the indi@tioRbeingld, J =

15 L2 et Blaprtets pa i, o phopdeefich domghpfoh e Bk s f =

C15H13 N40$ffh¢ﬂw)s am‘bﬁﬂt of8 téll-cﬁ:hnmitro?@inﬂﬂ i Form@@ I as an active ingredient.
15 Cal cd, H2O,.C. 57.31:
N 17.82: s 10CoRBOmds iHoBGtiarc? bidetnd hobNORag bg brebfieh inmmambes Shalggud 10"

Exanpl e A(tb})se specifichlly described below, with the lettered example prefixes (ie., A, B,C,D,E,F, G,
4-[4- A8 n gnzo t hi - noj benzoat e

[err] (h&} SRt ‘PN? th&gﬁe@eré B’Sﬂéd/ c&ﬁ@“"“’prepar ed in a manner
anal ogous BEXxamMPpEs used i n Exanmpl e A( 1) 4- Car boet hoxy- phenyl

i sot hi ocyanate and 2-brono-2'-njtro-acetophenone. gave

ft
recryst al 1% ZExample Atlyn{4ebmingod-phepyhaming-thiazol3-y P'@%‘“E‘TOPW?’DG%W%@( alline

powder, np 262-265[err]C. NVR ( dé): [err] 11.08 (1H, s), 8.12
(2H, bs), 8.08 (1H, d, J = 8.7 7. ( J= 10 8.7 Hz), 7.82
(H, dt, J =7.2, 1.2 Hz), 7.77-7.6 ~(M , 7.73 (1H, d, J = 8.7 Hz),
4.28 (2H, g, J =7.2 H), 1.30 '(3H 0 J 7.2 Hz) . ESI M5 ( MHH) .
413. 10 Anal . PRtk ik Blockdhtt BEOAARS: o, | wazaschem RLIE(1997) b3 81045,
7.77. Found: C, N, 13.4

A(6) : sodium’ (188 mg, 8.20 mmol) was carefully dissolved in methanol (9 mL) at 0°C and allowe to

phenyl ) - met hanone
[err] cyanamide (345 mg, 8.20 mmol) and phenyl isothiocyanate (0.98 mL, 8.2 mmol) whereupon

[ 4- Am no- %vaﬁ—.% BB tdhbdr 10 ML pEagIRdnt SitloR W48 Q&deh'ﬂoﬁ?oﬂlmé‘té(lt ln]u&&e RFtro-
heat evolved. 2-Bromo-3'-nitroacetophenone (2.00 g, 8.2 mmol) was added, and the resultant
5 mixture stirred overnight at ambient temperature. The mixture was diluted with water (150 mL).
A yellow-brown solid was filtered off, rinsed with water and a small amount of ether, dried
under vacuum, and recrystallized from ethanol to give 2.17 g (52% yield) of the title compound

in the form of dark brown crystals, melting point (mp) 186-187°C.

1y NMR (DMSO-dg): 6 10.95 (1H, s), 8.44 (1H, t, J = 1.9 Hz), 8.54-8.22 (2H, bs), 8.34 (1H,

ddd, J =8.2,1.9,0.9 Hz), 8.12 (1H, ddd, J = 8.2, 1.9, 0.9 Hz), 7.78 (1H, t, ] = 8.2 Hz), 7.62 (2H,
20 q,1=7.8Hz),7.36 (2H,t,J =7.8 Hz), 7.09 (1H, t, ] =7.8 Hz).

ESIMS (MH™): 341.

Anal. Calcd. for C16H12N403S ¢ EtOH: C, 55.94; H, 4.70; N, 14.50; S, 8.30. Found: C,

55.96; H, 4.73; N, 14.40; S, 8.29.

o Example A(2): (4-amino-2-phenylamino-thiazol-5-yl)-(4-nitrophenyl)-methanone

25 Ho ’
. Q

The title compound was prepared in a manner analbgous to thrat described for Example
A(1). Phenyl isothiocyanate and 2-bromo-4'-nitro-acetophenone gave, after recrystallization
from ethahol, 3.06 g (55% yield) of red-brown crystals, mp 162-164°C.
30 14



The title conpound was prepared in a simlar manner to that described in

Exampl e A(l'). 6-1sothiocyanato-2-nethyl -1H benzoi m dazol e (see Gll ey
et al., Publ i cati on DE 2259220 (1973); 50847639 51
(1973).) and Bryg’%ﬁﬂ% -ni tro-acet ophenone gave, after CAPC% '
recrystalli zat ion fromethanol, 1.2 g (62% vyield) of. brown crystals, nop
190. O- 192. 5C. 1H NI\/R DMSO-d6): [err] 12.20 (I H bs), 10.76

(1H, s),18. §1R7§>1\(1§§Ldﬁm8 (7917@Hg§-)|'b 38 (214 bs),§ 3@(2}1 d, JL=J297HZ) THO2EBd,(12H,

n, 7.40 (1H 6 Hz), 2.44 (3H s).
25 FABNS (@vHi#)), 739%2H,d, ] = 7501'131,73@921'&,(1;1 #55@814101(\1&;@51 =748). C, 52. 42:
H, 3.91; N, 20.38; S, 7.77. Found: C, 52.29; H, 3.89; N, 20.31; S.
7. 86. 'FABMSIQMEE )ABZ).:

[4-Am no-2- L5 | QR RIVTSHINAGSs: '8! 328! nP3 85N .15 48, 8T a2 k) c lsaamone

The titls cpapaungsyes oppepared anal ogously to Exarrpl e A(l ) 4-1 odophenyl

i sot hi ocyanat e and 2- br ono- 2' - ni t r 0- acet ophenogne ed 88% vyi el d)
of or ange- reedEZAREoAE?): [ﬁ'pﬁ\ﬂ!B‘ZQiBﬂémG‘Y aminp)-+ %ﬂ%ﬂ {‘Bﬁl@g? ‘t[ag? 10.89

(1H, s), 8.20 (1H, s), 8.50 (1H, d, 7.80 (1H, dd J =
8.7, 6.2 Hz), 7.72-7.62 (4H, m, 7. ; 8.7 Hz). FABNVS
(MH): 467. Anal . Cal cd. for CLoHMNN C, 41.21; H, 2.38; N,

0 H 2.460 N 12.07: S, 7.02:

12.02; S, 6.88; |, 27.22. Found: C, 10 )
|, 27.35. Th@ﬁﬁﬁ% fpd¥af Was pre ared in a manner similar to that described for Example
[ 4- Am no- 2- (4-nitro-phe

nyl am no) t I azol | ] - phenyl -rret hanone
[err] 10 A(1). Pyridin-39 @Whﬂ@@%@bﬁ@cvﬂé‘é’i’% BT afteprecastatlizationdreous
to that desgplBeq if Of7s*AHB] & yellow crystals, mp 227-229°C.
lnNMR (DMSO-dg): 8 10.95 (1H, s), 8.82( 1H, d, J =2.5 Hz), 8.28 (1H, dd, = 4.7, 1.2 Hz),
8.23 (2H, bs), 8.12 (1H, ddd, J = 8.4, 2.8, 1.6 Hz), 7.68 (1H, d, J = 6.9 Hz), 7.66 (1H,d, =78
Hz), 7.54-7.44 (3H, m), 7.39 (1H, dd, ] = 8.4, 4.7 Hz).

1s HRFABMS: Calcd. for C15H13N40S (MH™): 297.0810. Found: 297.0815. N
Anal. Calcd. for C15H12N40S « EtOH: C, 59.63; H, 5.30; N,'16.36; S, 9.36. Found: C, 59.62;
H,5.32; N, 16.43; S, 9.41. |
e Example A(4): (4-Amino-2-phenylamino-thiazol-5-yl)-pyridin-2-yl-methanone

Qr{%@
20 s

The title compound was prepared in a manner similar to that described for Example
A(1). Phenyl isothiocyanate and 2-(2-bromoacetyl)pyridine (see Menassé et al., Helv. Chim.
Acta, vol. 38 (1955), pp. 1289-1291; Imuta et al., J. Org. Chem., vol. 45 (1980), pp. 3352-3355)
gave, after recrystallization from 95% ethanol, 510 mg (71% yield) of brown needles, mp 181.5-

183.0°C.

25 :
14 NMR (DMSO-dg): & 10.75 (1H, s), 8.92 (1H, bs), 8.66 (1H, ddd, J = 5.1 1.8, 1.2 Hz), 8.22

(1H, bs), 8.13 (1H, dt, J =7.5, 1.2 Hz), 8.01 (1H, dt, J = 7.5, 1.8 H2), 7.69 (2H, dd, J = 7.5, 1.2
Hz), 7.54 (1H, ddd, J =7.5,5.1, 1.2 Hz), 7.36 (2H, t, ] = 7.5 Hz), 7.07(1H, dt, ] = 7.5, 1.2 Hz).

HRFABMS: Calcd. for C15H13N40S (MH+): 297.0810. Found: 297.0818.
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15 A(1l). 4-Nitrophenyl isothiocyanate and phenacyl chloride furnished 2.5 g
(60% vyield) of solid, np 280.0-281.5[err}C | H NVR ( DVSO- d6) :
[err] 11.38 - 8.30-8.18 (2H, bs), 8.23 (2H, d, J = 9.3 Hz 7. 87
(2H, d, - %54”2?")@53 Hz), 7.69 (2H, dd, J = 7.8, 1.6 Hz), PETAIS®R2809 (3p
m . FABMS (MH): 341. 20 Anal. Cal cd. for Cl6H12NA(3S: C, 56.46; H,
3.55; N, 16.46; S, 9.42. Found: C, 56.40; H, 3.49; N, '16.40; S, 9.41.
Exanpl el A(Apal. (aled Aor CgsB1AN4DSeHz0i . @, GAIHIH, @-48 Nahi.8n)S; 1h2e zZRdund:-¢,1517:31;

2-ni tro-phenyl) - met hanone
[err] o5 H, 4.46; N, 17.80; §, 10.14. [err] The

title COWROUEWA Y Rayeal 4-anﬂnmﬁﬁro%eﬂady®tmfaeoﬂm B brzBRe T or

Exanpl e | sof hi ocyanat o- | H-benzoi'm dazo e (see Boev et al.,
Pharm Chem J. (Engl. Transl.), vol . 2 pp. 818-822) and
2-brono-2'-nitro-acet ophenone &ftHo af ryst al lization from
et hanol3nethanol, 1.5 g (83 %yield) W& s Nawieanor phous powder, np
249- 255C. 30 17

1H NMR ( DVBO- d6)rhe {iths éolnpbamﬁﬁ}as(ﬁrbi:arédsi a mk8nér4nldfbus %9 thattuséPin(EiampR) A(18- 60
(2H bs), 8,03 (1H d, 7,88-7.78 (1H, m, 7,76 (1H d, 1

J
= 7.5 Hz) 4GarBesthoryphenyl ssoﬂnofyg%end 2121 301 @mtmsafcto#les@e gave,aftery g, J =
8.7 M), fockstdllidioRfrd 1andl, 12).(59% yield) of\EYRW dttdilins3solvder, Tnp AR 365° I cd.
for C17H12N%%S§S Co 53mécé nH 3)3(8 ﬁm 32 09; S, 8. Alf% Fo:jrndp C, 563(%{51 H,

3.14; N, Z‘HNMR@MS‘.D%@; 511.08 (1H, s)ES(BZWl—Ebs%(&%(lHdJ 87Hz),793(2H d,J=
[ 4- Amn02 - met hoxy- phenyl am no) -t hi_azaol -5 -nitro-
met hanbhe 8 Hz) 7.82(1 dtJ 2, 1.2 Hz), 777-766(3H m)y773(1HdJ 8. Hz) 42 Qfﬂ]q,

The t|tle_c-pﬁrggrq@03m tPfepargd. in a manner simlar to that described for
Exanpl e Met hoxy- phenyl isothi ocyanate and

2- br ono- 2" Egm@r eupj)henone provi ded, after recrystallization from
aqueous et hanol r’rg‘_I (43% |eI d; of brovvn red crystals, rrp 185-
188[ er r ] C.Anal. Caicd forC 18N40 33;H,3.91; N, 13.58; S, 7.77. Found: C,55.22; H,

3.86; N, 13.48; S, 7.67.

. Example A(6): [4-Amino-2-(2-methyl-1H-benzoimidazol-6-ylamino)-thiazol-5-y1]-(2-nitro-

Hz
H o) 02

The title compound was prepared in a similar manner to that described in Example

15
phenyl)-methanone

20 A(1). 6-Isothiocyanato-2-methyl-1H-benzoimidazole (see Galley et al., German Patent
Publication DE 2259220 (1973), C.A_. No. 478781 (1973)) and 2-bromo-2"-nitro-acetophenone
gave, after recrystallization from ethanol, 1.2 g (62% yield) of brown crystals, mp 190.0-

192.5°C. |
TH NMR (DMSO-dg): 8 12.20 (1H, bs), 10.76 (1H, ), 8.10-8.76 (3H, m), 7.76 (1H, t, I = 7.0

Hz), 7.70-7.58 (3H, m), 7.40 (1H, d, J = 8.4 Hz), 7.13 (1H, dd, J = 8.4, 1.6 Hz), 2.44 (3H, s).

25 EaBMS MH™): 395.

Anal. Calcd. for C1gH14N603S ¢ H20: C, 52.42; H, 3.91; N, 20.38; S, 7.77. Found: C, 52,29;

H, 3.89; N, 20.31; S, 7.86. .
¢ Example A(7): [4-Amino-2-(4-iodo-phenylamino)-thiazol-5-yl]-(2-nitro-phenyl)-methanone
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15 1H NMVR ( DMBO- d6) [err] 10.65 (1H, s), 8.25 (2H, bs), 8.20 (1H d, J =

7.5 Hz), 7.77 (1H, t, 7.5 Hz), 7.66 (IH, t, J=7.5 Hz), 7.62 (1H d,
J'=7.5 H), d J—87Hz) 6.92.(2H, d, J = 8 Fukbahased- 72
(3H, ). %ﬁg&@é‘ MrNa+): 393. . . Anal. Calcd. for CL7HI4ANAO4S. C

55.13; H, 3.81; N, 15.13; s '8.66. Found: C, 55.08; H, - -3.83; N,_15.11;

S,8.56. 20 * Exanple A(11):

[ 4- Ani no42- (pyri di n- 3-yl am no) - t hi dxeh: 5- vl i tro-phenyl) - net hanone
[err] The title conpo \r ed as essentially
described for Exanple A(l). Pyridin- INept hi ocyanat e and

2-brono-2'-nitro-acetophenone afforded after col umm chr omat ogr aphy 25

with 5% MeOH CI—IZOﬂ:t;’emmnfggur(m%mpafdd)andbgwlyl to\Bxampled\(1 pt-Ibddplisngl46. OC.
1H NI\/R(DI\/SOdG) [err] 1

4.7, 1. Hz)soﬁeoca&lafe g 'bfmn(’%qﬂmm %’P O’Eelﬁ_ﬁg llﬁl‘zﬁ %é gég%?}’g,lﬁ‘g‘?)g"f p@aﬁge— ds

(1H, dd p(,@dé} mp182/ikdec. 7. 62 (1H d, J = 7.5 Hz), 7.31 (1H, dd, J =
8.4,4.7 Hz): 18

FABMS ( MH+) 1}13;41@11{ (DMSOA@?'M@ Qe s)taaom!irdm\mq:m .9r=x §.7 iz}, 7:800(1Hedd,  =0. 4
EtOH C, 51.46; H, 3.94; N, 18.99; 8. Found: C, 51.86; H, 3.88;

N, 19.24; S8.7868&z),7.72-7.62 (mmpvél g}:,gl).l 87Hz)

4- Am no- 2- (1H benzoi r_p dazol - 6-yl am no) -t hi azol e-5-carboxylic acid 5

met hyl est elFABMS (MH"): 467. NHD
[err] : H, 2.38; N, 12.02; 8! 688; 1, 27.22. Found: C, The
title corrpom'\ﬁ%cdpqpepél?%HNé”gsz'grlft ?a ]l%/l as escr]i bed for Exanple OK?l) . 6-

| sot hi OCMhnaltlgzl-thiquilmod;as,qL(n(szesaSBoev et al., Pharm Chem J. (Engl.

Transl.). vol._24 10 8. 18- 82 and br ompac ate gave in
63%yield a -yehmpleéfﬁgd [4-ﬁﬁll%gi4z@f'€'l’he“y W@%’%%@ ?‘f 12. 37
(1H, bs), 10.52 (1H, s), 8.15 (1H, %\@92 (L4, A% 7-52 (1H d, J

The title compound was prepared in a manner analogous to that described for Example
15 A(1). 4-Nitropheny! isothiocyanate and phenacyl chloride furnished 2.5 g (60% yielfl) of solid,
mp 280.0-281.5°C.

g NMR (DMSO-dg): & 11.38 (1H, s), 8.30-8.18 (2H, bs), 8.23 (2H, d, J = 9.3 Hz), 7.87 (2H, d,
1=9.3Hz),7.69 (2H, dd, ] =7.8, 1.6 Hz), 7.56-7.44 (3H, m).
FABMS (MH™): 341.

20  Anal. Caled. for C1gH12N403S: C, 56.46; H, 3.55; N, 16.46; S, 9.42. Found: C, 56.40; H,
3.49; N, 16.40; S, 9.41.
e Example A(9): [4-Amino-2-(1H-benzoimidazol-6-yl-amino)-thiazol-5-yl]-( 2-nitro-phenyl)-

methanone

<O {'zp
25 H N’&s NO,

The title compound was prepared in a manncr similar to that described for Example
A(1). 6-Isothiocyanato-1H-benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Traml )s
vol. 24 (1990), pp. 818-822) and 2-bromo-2'-nitro-acetophenone afforded, after recrystallization
from ethanol/methanol, 1.5 g (83% yield) of red-brown amorphous powder, mp 249-255°C.
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= 8.7 Hz), 7.23 (1H, dd, J = 8.7, 1.9 Hz), 6.89 (2H, bs), 3.62 (3H, s).

FABI\/B (VH) : 250. Anal . Calcd. for C1HLIN302S * 0.15 EtOH C, 49.87;
H 4.05; N, 10. 82. Found: C, ) 49.94; H 3.94 475 S,
10. 79. -15 g'g’"g’%’é’s‘<anrp| e A(13): . . Berhissshdins _

[ 4- Ami no- 2- (p-tolylam no)-thiazol -5-yl]-(2, 4-di met hoxyphenyl) - )

met hanone — Jerr]
20 ly NI DNEbS fmwt;iu 10'ed HTE)] i ), 803 Pt
descri bed for Ex(arrp$ of v@?Tol R@flgsgt%l o@ ana?gﬁéﬁclfrﬂsi§'03t(i)ﬂ’(m1

2- br ono- 2'= 81 Ha), mm’i@ﬁﬂen@.ﬂnﬁrﬁﬂedg&/’éﬂl&iﬂ@(m t, ] £ @SNzt abs (hs), 3155 r om

MeOH/ CHCL | ow solid, np 215-216C 1H NMVR

( DVBO- d6) %”[7‘@r’r]’3(1%ﬁé?1¥(2i|-«m ﬂ%%@b(zu bs), 7.41 (2H, d, J = 8.4 Hz),

7.16 (2H, M‘f?ﬁm& 98- 4 Hz), 7.12 (2H, d, J = 8.4 Hz), 6.58 (1H d, J =
d;

2.2 Hz), 6. : J =8.4, 2.2 Hz), 3.78 (3H, s), 3.74 (3H, s),
2.24 (35, Al Caled. forcwmmrspssszzsz; H&EHM186&622.093358.43_4B®n113@353.62;8ﬂ, 1209,
1157, 1124, 1032cnt 1. Anal . Calcd. for O 9H 9N303S: C, 61.77; H, 5.18;
N, 11.37: 334N, 889%8084% C 61.69; Herr] 5.16; N, 11.33; S 8.79.

* Exarfme-A(}%)nl A(10): [4-Amino-2-(4-methoxy-phenyl -thiazol-5-yl]-(2-nitro-phenyl)-

[ 4- Am no- 2- (p- t(?eill Sam) n[o)-t r?l az(o | -5-y yp egglmléllo)rretmﬁgll p ]( n; on% H’z’a?}one 30
19 methanone [err]

The title conpound was prepared Hygo ananner wSyHQ lar to that described for
Exampl e A(1). p-Tolyl isothio at

2-brono-2', 4' - di net hyl acet ophenone BewgA ry 5 recrystallization from

I\/EC]—I/ CHI:13 65 ngy (33%yield) of a yeI How crystts, np 220-221[err] C
The title compound was prepared in a manner similar to that described for Example
A(1). 4-Methoxy-pheny! isothiocyanate and 2-bromo-2-nitro-acetophenone provided, after
recrystallization from aqueous ethanol, 562 mg (43% yield) of brown-red crystals, mp 185-
188°C.

lH NMR (DMSO-d): 8 10.65 (1H, s), 8.25 (2H, bs), 8.20 (1H, d, J = 7.5 Hz), 7.77 (1H, t, I =

7.5Hz),7.66 (1H,t,J=7.5 Hz), 7.62 (1H, d, ] = 7.5 Hz), 7.41 (2H, d, J = 8.7 Hz), 6.92 (2H, d,J
= 8.7 Hz), 3.72 (3H, s). '

15

FABMS (M+Na™): 393.

Anal. Calcd. for C17H14N404S: C,55.13; H, 3.81; N, 15.13; S, 8.66. Found: C, 55.08; H,
3.83; N, 15.11; S, 8.56.

e Example A(11): [4-Amino-2-(pyridin-3-ylamino)-thiazol-5-yl}-(2-nitro-phenyl)-methanone

@N’QS NO,

(o]

20

The title compound was prepared as essentially described for Example A(1). Pyridin-3-
yl isothiocyanate and 2-bromo-2'-nitro-acetophenone afforded, after column chromatography
25 with5% MeOH/CH2Cl2, 750 mg (42% yield) of yellow solid, mp 143.5-146.0°C.

1H NMR (DMSO-dg): 6 10.95 (1H, bs), 8.62 (1H, s), 8.19 (1H, dd, J =4.7, 1.3 Hz), 8.08-7.86
(4H, m), 7.76 (1H, td, J = 8.3, 0.9 Hz), 7.66 (1H, dd, J = 8.4, 1.3 Hz), 7.62 (1H, d, J = 7.5 Hz),
7.31 (1H, dd, J = 8.4, 4.7 Hz).
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1H NMR (DMBO-d6): [err] 10.58 (1H, s), 7.99 (2H, bs), 7.39 (2H d, J = 8.1

Hz), 7.17 (2H, d, J = 7.8 Hz), 7.13 (2H, d, J = 8.1 Hz), 7.04 (1H,
s), 7.00 (I H,r& obigas 7- 8 Hz), 2.73 (3H, s),. 2.24 (3H SheTrRsstA2d0sH,
s). - . IR E?ré:“izeses, 2921, 1612, 1598 1546, 1518, 1431 cm . 10
Anal . Calcd. for A9H 9N3CS: C, 67.63; H, 5.68; N, 12.45; S, 9.50. Found:.
C, 67.70; H 5.73; N, 12.47; S, 9.62. Exanpl e B:

[ 4- Ani nol 2-gARNs8l(viLeni B4 - t hi azol e- 5- car bonyl ] - phenyl Benzoate 15

An i nternmedi at e,

S- ( 4- BenzoyAuskyGatednfar £a6Hy 15088 ¢t 04 BIGH; G54 dniot e Al 183 S, 8.69.

first prepated.fallow. ogffwre Lk Gewald et al., J. Prakt. Chem vol.
35 (1967), f‘d’Qg'-%logﬁ’gﬁ?’%splgb |'urhs(%.b ng, 0.29 mmol) was carefully
di ssol ved i %}2&@28@(1200. 5 rd-Anmins2-41 H-beserdirhidazod6lylamino)-thinzaleidt-aarhoxylic acid

tenperature. To the resultant solution was added p-tolyl isothiocyanate (43
my, 0.295 meihy] §5tInd cyananide (12 nmg, 0.29 mmol). After 1 hour,

4- br onoacet yl phenyl benzoate (92 20 , 0.28H2mpl ) was added, and the

resultant m xture was stirred over @m%ﬁ tenperature. The

m xture was then diluted with wat er j s TRe resulting tan solid was

filtered off, rinsed with water and a smdl | amount of ether, dried under

vacuum and The ¢ikly sbapdiind evhs brepated essemilly Gsi@ds8ribal figi Bxangple AGi)t 6al crop

of 63 ng (51 %yield) S-(4-

benzoyl oxypﬁ@ﬁéﬁ%ﬁ*@’i’ﬁl@mwlﬂs@p&f% o6l g Sisred g Tigntid YOS es) -
(1990), pp. 818-822) and methyl bropadetate gave in 63% yield a yellow solid, mp 266-267°C.

[err] 10 "1H I\K/R(DI\/BOdG): err] 8.10-8.04 (2H @Q 7.72 (1H,_ddd, J =

7.5, 1.8, 18NMR (DMSOE); SA2RTHIH, bs), 10.53)(1H)$13 (i, 5} 7.93 (). 7.5341 H, 2, b3

(4h, 4. 3 Zghmsinds e byt 101 M, oo o B o By, 3 77 (121 a3

20 FAB S%ISH.F); 250. Fromthe internediate the title conpound was
prepared as follows. ‘Crude S-(4-
benzoyl oxyphAeayCaobtfel G11k11N3008 » Q1S EOH: . 4983t Hi 403:8h 28 640D 18981 Foundy C.

triethylamne_ ( . T .73 mmol) in ethyl acetate (1 nlL) was
heat ed alt5 ré??‘gli?f%(?r"'?#)g{g &?ﬂ n allowed to cool to anbi ent

t enper at’lr es axEMERIYEHY: [ALAHinb2-(paclyRmib)ahiazdkdeyl (3, 4-dimentokgpheaylyst al | i zed
from MeOH/ 13 i n successive crops to afford 67 ng (54%yield) of

yel | ow need| ednethgone s, 5
CHg
Qg
i
H*S Y ook

20 The title compound was prepared in a manner similar to that described for Example

A(1). p-Tolyl isothiocyanate and 2-bromo-2',4'-dimethoxyacetophenone gave, after
recrystallization from MeOH/CHCI3, 78 mg (24% yield) of a yellow solid, mp 215-216°C.

151 NMR (DMSO-dg): & 10.51 (1H, s), 7.88 (2H, bs), 7.41 (2H, d, J =84 Hz), 7.16 (2H,d, J =
8.4 Hz), 7.12 (2H, d, ] = 8.4 Hz), 6.58 (1H, d, J = 2.2 Hz), 6.52 (1H, dd, J = 8.4, 2.2 Hz), 3.78
(3H, s), 3.74 (3H, 5), 2.24 3H, 5). _

IR (KBr): 3279, 2959, 1606, 1515, 1432, 1306, 1284, 1209, 1157, 1124, 1032 cm™1.

Anal. Calcd. for C19H19N303S: C,61.77; H,5.18; N, 11.37; S, 8.68. Found: C, 61.69; H,

5.16; N, 11.33; S, 8.79. .
o Example A(14): [4-Amino-2~(p-tolylamino)-thiazol-5-y1]-(2,4-dimethylphenyl)-methanone



247[err] C 1H NV\R (DMSO-d6): [err] 10.71 (1H, s), 8.34-8.11 (4H, m,

780772(3H n), 7.66-7.57 (2H M), 7:46 (2H, d, J = 8.1 Hz), 7.38
(2H, d, J = 7.16 (2H, d, J = 8.4 Hz), 2.26 (3H, -
| R(KBr )= 3451, 333?%026 1732, 1597, 1522, 1444, 1264, 120?,”’??’8&,28“’

1062, 708cm 1. HRFABMS: Cal cd. f or C2Z4H 9N3OBSCs( M+Cs+) : 562. 0201.
Found: 562.0184. 10 Anal. Calcd. for C24H 9N303S: C, 67.12; H 4.46; N,
9.78: & 7.47. Found: C, 66.90: mw; NHo N, 9.70; S. 7.50.

t

Exanmple C(1): 4-(4-Am no-5-(4-ne zoyl Y-t hi azol - 2-yl am no] - benzoi c
Aci d Met hyl Ester N s
[err] 15 °© [err]

To a m xture okaﬂﬁnletbmmamh@pgebﬂh@ﬁwmhﬁﬁf&iinﬂﬁmamlﬁtﬂe*ﬁ&m Efandplaol )

and na cetonitrile rrL, a solution of
pot a55| un?‘%{lgr qﬁgﬁﬁ&ﬁﬂ‘é‘%ﬁ? angg'brﬂﬁ&z@&%g“ sihngetqphenone ga ol (5 nL) was
added. SAf teBiysidRizaion RS MROHAOHCRNGS ing TH5% 9iew) of a Fellow crystals, mp 220-221°C.

br ono- 4' - net hoxy- acet ophenone (115 ng, 0.5 mml) was added. After 2 hours
at anbi eanm/IRI(BMSeTM)UBGOSBIOH{rsQam(DH usn)mm(ama,suislluizm Wi(RH, dydt=er (50
mL). The product was coll ected ration, rinsed with water and
Chy! ot he Hod 32Red TeribHoy AGHGHL) HONGWHoh I J8iHzb 2 BdBHes, 2.54 GH 75 g
(90%y| elgzpzz (H.5).1H NWR (DVSO-d6): [err]8.00 (2H d, J=8.2 Hz), 7.84(2H,
d J =28 )72(2H, d, J =28.2 Hz) , 7.10(2H, d, J = 8.2 Hz),
3.90 (6H, IEOKB:&5326I6ABMS, 16¥R1+)598,31346, 1518, 143hah:l.Cal cd. for O 9H 7N3O4S [err]

% Salf] MeploGacrorigghdno8: cl%é'%gm?’gs@g&ﬁfgﬂ%. Found: C, 6770 K- 573"
[ 4- Ami no- K- {fl,;—pgnggi oxy- phenyl am no) -t hi azol - 5-yl ] - (4- net hoxy- phenyl ) -
21

met hanone
[err] . ExampleB [4-Amino-2-(p-tolylamino)-thiazole-5-c4rbenyj}-phenyl Benzoate

' QJWY@

An intermediate, S-(4—-Benzoyloxyphenylacetyl)-N'-cYano~N “-p-tolyl-isothiourea, was

15

first prepared following a procedure in Gewald et al., J. Prakt. Chem, vol. 35 (1967), pp. 97-104.
Sodium (6.7 mg, 0.29 mmol) was carefully dissolved in methanol (0.5 mL) and allowed to cool
to ambient temperature. To the resnltant solution was added p-tolyl isothiocyanate (43 mg, 0.29
mmol) and cyanamide (12 mg, 0.29 mmol). After 1 hour, 4-bromoacetylphenyl benzoate (92

20 g, 0.29 mmol) was added, and the resultant mixture was stirred overnight at ambient
temperature. The mixture was then diluted with water (10 mL). The resulting tan solid was
filtered off, rinsed with water and a small amount of ether, dried under vacuum, and

recrystallized from ethanol/CHCl3 to give an initial crop of 63 mg (51 % yield) of S-(4-
benzoyloxyphenylacetyl)-N'-cyano-N"-p-tolyl-isothiourea (as white needles):

H N
05 3’\@ _c*
Fls Ts)
H 0

lH_ NMR (DMSO-dg): &8.10-8.04 (2H, m), 7.72 (1H, ddd, J = 7.5, 1.8, 1.8 Hz), 7.67-7.54 (4H,
m), 7.20 (2H, d, J = 8.7 Hz), 7.03 (4H, dd, J = 11.2, 8.7 Hz), 4.10 (1H, d, J = 12.1 Hz), 3.77 (1H,
d,J=12.1 Hz), 2.19 (3H, s).
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The title conmpound was prepared in a manner |ike that described for Exanple
C(l).. 4- 5 Benzyl oxy-phenyl isothiocyanate and

2- brono- 4' - me{ippepisaset ophenone gave a yel l.ow br own solp@rmggsgﬁﬁg
yield,- np 222-224C. 1H NVR (DMBO-d6): [err] 7.70 (2H, d, J = 8.2 Hz),
758734(7Hn’)706(4Hdd J:75 1.2 Hz)518(2Hs),_394
(3H, s).

Calcd. for 4H2
66. 80; H1 4.91: Torg ﬂ§e4mteéned7at§1gxe n,t_l8 ﬁwapoued was Pgﬂgmﬁ as QP%YS Efﬁ‘l e§-(4-
9.76; S, T7.6ehzoyloxyphenyldcsi$iN ’%yﬁ(o&)l "-p-tolyl-isothiourea (0.29 mmol) and triethylamine (101

Lﬁeﬁm )n © rrét H(l]]; iy )lniJl Qgh)rl]loac tate?Ymir)nwr:}tg %egtery at recHuxE%oxy i ixou&s4 ltrrrcgult,aﬂwad tprcool to

[err] ambient temﬁﬁﬁuﬂel idd%oﬁ&ﬁﬁ&wih ViRso lofap@deadlis, Iwméraérystalﬁﬁedctaﬁﬁr i bed
for Exanple Cé)ﬁ%&from 4- t hyl ani no- phenyl i sot hi ocyanate and

2- br ono- 4' - EICBGEFWH@WGI?@PF@ qrd 67 Mg <§4‘@c¥eré@) of yellow; geedles amp ddp-sol i d
in 85%y5elg4 178- 180C. 1H NVR (DMBO-d6): [err] 7.70 (2H, d, J =
82Hz) Z?ngJ 8.2 Hz), 7.00 (2H, d, J = 8.6 Hz), 6.80 (2H,
d, J = 8.6) 1H&Mﬂ(bﬁiﬂo-§a), 52109'4 ((ﬁH,), $34-8 29(4}&6@! 786‘al7zct3Hf 25, WM@ZS
C, -61. 94 H 5.47; N, . Found: C, .

15.03; S, 8m58,46 (2H d, J ﬂ&hﬁ)ﬂé%ﬁ@ﬂ)d,] 8.4, Hz), 7. 16(2H d J= 84Hz) 226 (3H s)

[ 4- Am no- 2- (4-di net hyl am no- 33£Iamno -t hiazol - 2-nitro- helilyl)
met hanone (KBr): 3451, 3332, 30 6 1732, 1597, 1522, 1444, 1264 1 06 11 , 1062 qu?

Beamlo . R A RN T AR R R0 bl aﬁmﬁ?c” veater

2- br omo-9 Ahmrgalad:e&mmn@lwgoﬁw Qi 6hEX 1 4.46; N, 9.98;|0 %430 Fbéhd: 1T, 98 %0yH et 45,
np > 195[err] C (deconp
22 N ,ﬁﬂﬂﬁﬁR (DIVBOd6) [err] 8.06 (2H, bs), 7.76 (2H, , 7.27

S Aal Ry ﬁ%?@ﬁi%?«s'as@°1yé%"?§%‘%a§%m'“&"°lsb§ﬁ%ﬁyﬁﬂmﬁ%

N, 19.07; S, Esed. Found: C,

€ CH3
15 H@i@\{ N‘M
s (
H

To a mixture of 4-methoxycarbonylphenyl isothiocyanate (82 mg, 0.5 mmol) and
cyanamide (23 mg, 0.55 mmol) in acetonitrile (5 mL), a solution of potassium zerz-butoxide (61
mg, 0.55 mmol) in terz-butanol (S mL) was added. After 30 minutes at ambient temperature, 2-
bromo-4'-methoxy-acetophenone (115 mg, 0.5 mmol) was added. After 2 hours at ambient
20 temperature, the reaction mixture was diluted with water (50 mL). The product was collected by
filtration, rinsed with water and ethyl ether, and dried under vacuum to furnish a yellow solid,
172 mg (90% yield).
1H NMR (DMSO-dg): 58.00 (2H, d, J = 8.2 Hz), 7.84 (2H, d, ] =8.2 Hz), 7.72 (2H, d, T = 8.2
Hz), 7.10 (2H, d, J = 8.2 Hz), 3.90 (6H, s).
75 FABMS (MH+): 384.
Anal. Calcd. for C1gH17N304S » 0.5 H20: C,57.36; H, 4.71; N, 10.56; S, 8.06. Found: C,
56.97; H,4.74; N, 10.51; S, 8.07. v
. Example C(2): [4-Amino-2-(4-benzyloxy-phenylamino)-thiazol-52yl])-(4-methoxy-phenyl)-

methanone
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556.71; H 4.64; N, 19.09; S, 7.88. ' Exanpl e C(5):

(4- Am no- 2- phenet hyl am no-t hi azol - 5-yl)-(2-nitro-phenyl)-methanone

The title coywgyepggsas prepared essentially as described f%.l.ﬁ}gmk - C(1).
Phenet hyl 10 isothi ocyanate and 2-brono-2'-nitro-acetophenone provi ded an

anor phous yellow solid in 90% yield, nmp 75.0- 81 5C (deconp.). 1H
NVR (DMBO-d6): [err] 8.67 (1H, bs), 8.00 (1H, d, J 8.1 Hz), 7.80 (2H
bs), 7.¥5 (1H, t, J = 7. ‘v 765(1H c75Hz) 7.58 (1H, d,
J =6.5 Hz), 7.04-7.32 (5H, mM¥% 82 (2H, t, J =7.2

Hz). 15 FABMS (MH): 369. Anal C18H16N4038 [err] 0.1 H20
[err] 0.1 C6H14: C, 58.97; H, 4.68; CF9; %S, 8. 46. Found: C,
58.97; H 4.78; N, 14.54; S, 8.37. "’* Exanpl e C(6): Methyl

[2( S) - [ 4- Am no- 5Tad titke éd’rﬁpohﬁﬂlWWﬁr)pdr&?ﬂ lﬁZQilanaeﬂlikath Qéscmsd}fbﬁﬁ)&mple @(Q) | 4-
err] simlar to

itle co repared  in a manner
t hat deSc r$°3é¥}°’fyoPh°E¥ldFPﬁﬁt“8"yamte a'g) % 'IRH%"’Z arePRSEME SRV BRIOWMRIPYR at e
and 2- br onelidinr 85% yielampbophgsrene af f orded an anor phous red br own
solid in 89%y|eld 1H NVR (CDC13): [err] 8.28 (2H, d, J = 8.2 Hz),
7.86 (2H, lHNMR @MB)-dsB. &IWQ(EH ds)) 8.2 12, 7(58+7.3HE&H, m), 7.06 (4H, M,J(.I'HS m
éxgrsrpl(éHC( 598(%?1& 13494%31'1 L= 6 4 Hz). FABMS (MH+): 365.
[ 4- Ami no- & gMF.r)h ni nophenyl ) ami no) - t hi azol - 5-yl ] - (3- net hyl -
benzo[b]thlﬁgfc) 2 Xézraret hanone 30

23 Anal, Calcd. for C24H21N303S C, 66.80; H, 4.91; N, 9.74; S, 7.43. Found: C, 66.86; H, 4.91;
10 N, 9.76; S, 7.53.
e Example C(3): [4-Amino-2-(4-dimethylﬁn:ino—phenylamino)-thiazol-5-yl]-(4-methoxy—
phenyl)-methanone
CHy

Q1

The title compound was prepared similaﬂy as described for Example C(1) from 4-

15

dimethylamino-pheny! isothiocyanate and 2-bromo-4-methoxy-acetophenone to give the product
as a yellow solid in 85% yield, mp 178-180°C. ' '

IH NMR (DMSO-de): 67.70(2H,d,J=8.2Hz), 7.34 2H,d,J = 8.2 Hz), 7.00 (2H,d,J = 8.6
Hz), 6.80 (2H, d, ] = 8.6), 3.94 (3H, 5), 2.94 (6H, s).

Anal. Calcd. for C19H20N4028: C, 61.94; H, 547; N, 15.21; S, 8.70. Found: C, 62.22; H,
5.48; N, 15.03; S, 8.58.

20

e Example C(4): [4-Amino-2- (4-d1methylanuno-phenylammo)-thlazol-S-yl] -(2-nitro-phenyl)-

methanone

‘,5““ Cﬂzg ?
Hsc’O N
e _ ﬂls o} N2

The title compound was prepared in a manner analogous to that described for Example
C(1). 4-Dimethylamino-phenyl isothiocyanate and 2-bromo-2"-nitro-acetophenone furnished a
yellow solid in 90% yield, mp > 195°C (decomp.).
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The title conpound was prepared essentially as described for Exanple ().
4- 5 Dinet hyl am nophenyl isothiocyanate and

2-(2- brormace%Q, t hyl - benzo[ b] t hi ophene gave af t epeT/US98/22809
recrystallization fromethanol, 210 ng.(92% yield) of yell ow powder, np
123-126C. 1H NIVR ( DVBO- d6) [err] 10.50 (1H, s), 8.20 (2H, bs)_? 96
(1H, ddd, J, = J 4.

7 44 (2H1 JH NMR@MS@ &): 4§§ Oﬁlﬂﬂ bf%e“((%ﬁ' mg%] &ﬁgbg ‘Fé‘}&%dsb‘ Hz)(ZH
d J =9.0 51?1; 4 (6H, s). FABMS (MH): 409. 10 Anal. Calcd. for
C21H20N4AOS2 errl? .5 H20 * 0.5 MeOH: C, 59.56; H 5.35; N 12.92; S
14.79. FAM(MI—I@) #3.87; H 5.39; N 12.86; S, 14.69. Exanpl e

C(8): [4-Am no-2-(1H ol I -tRiazol: 3= vl =(3-wt hyl - ..
)L am e Bt PRER R aee! 6 SoHs e Whst A2k oMbl 7 Wl .
prepared in escribed for Exanmple C(I). 6-

| sot hi oc;ﬁanéﬁgﬂqﬁ%“ny@ﬁ"%’ggl*‘g (see Boev et al., Pharm Chem J. (Engl
Transl)., vel .Exaple C(5):( (498@jno-phentthgladii)thimmel-5-yl)-(2-nitro-phenyl)-methanone
2-(2-bronoacetyl)-3-net hyl - benzo[ b] t hi ophengupr ovided 160 ng (53%

yield) of yellow powder, np 235-240C. 20 O-d6): [err] 12.50
(1H, s), 10.9 (1H, s), 8.28 (2H, b 8.1 , 8.20-7.93 (1H,
7.93-8.00(2H, m, 7.56 (1H d, J : . 7.40 (2H, m, 7.25 (1H,
d, J 8.7 Hz), 2.49 (3H, s). FABMS . 406. Anal .

Cal Cd f or C20H15%h ¥t dontpolndwas préfhredéssentialBbds delscribed i Blample.({0). Fhenethyl

é(S 9;17 Fi)OU n?soth?ocyanate and527-br%§10-2|_1mtro-aceiOpﬁclanone provxdec? an amorpgous yellow solEf( in %17 5

[ 4- Ami no- 2- (y’gal&t;,l, 51)@15@(&&01&??20[13]”“ ophen- 2-yl am no) -t hi azol -5-yl ] -
(4-di met hyl am no- pheny ) - met hanone

[err] 1H NMR (DMSO-dg): & 8.67 (1H, bs), 8.00 (1H, df b« 8]! Hz), 7.80 (2H, bs), 7.75 (1H, t,J =
[err] 30 _ 4

The Ui the- JoMOuAES WL Prahatin LERaR: i §5 BT AR ) 3 50 GR - 282
4- D methy| arnogngny! i sot hi ocyanate and

2-(2- brom)acet yl')-5-chl oro- 3- net hyl - benzo[ b] t hi ophene provi ded 54%

yi el d of lyelﬁﬁcﬁMﬁéMﬂé'b 36% 265- 268C.

Anal. Calcd. for CjgH;sN4O3S @ 0.1 H,O » 0.1 C¢H,4: C, 58.97; H, 4.68; N, 14.79; S, 8.46.
Found: C, 58.97; H,4.78; N, 14.54; S, 8.37.
» Example C(6): Methyl 2(S)-[4-Amino-5- (4-mtro-benzoyl)-th1azol 2—ylanuno]-butyrate

. _ Hp 02
A
O

The title compound was prepared in a manner similar to that described for Example |

20

C(1). Methyl 2(S)-isothiocyanato-butyrate and 2-bromo-4*-nitro-acetophenone afforded an

amorphous red-brown solid in 89% yield.
1H NMR (CDCl3): §8.28 (2H, d, J = 8.2 Hz), 7.86 (2H, J = 8.2 Hz), 3.94 (3H, s), 4.32 (1H, bs),

2.12 (1H, m), 1.88 (1H, m), 0.96 (3H, t, ] = 6.4 Hz).

25
FABMS (MH*): 365.

e Example C(7): [4-Amino-2-((4-dimethylaminophenyl)amino)-thiazol-5-ylJ-(3-methyl- ,
benzo[b]thiophen-2-yl)-methanone

>
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1H NVMR (DMBO-d6): [err] 10.60 (1H, s), 8.04 (2H, bs), 8.00 (1H, d, J = 8.7

Hz) , 788(1H d, J = 1.8 Hz), 7.46 (1H, dd, J = 8.7, 1.8 Hz),
734720(2 68(2H, d, J =9.0 H), 2.85 (6H, 5s), ‘(8H,
s). . . FAB 443] 445, Anal . Calcd. for C21H 9&%5@{’:%’&,
56. 94; H, 4.32; N, 12. 65; S, 14.48; d, 8.00. Found: C, .,  56.82; H,
4.39; N, 12.42; S, 14.42; d, 8.17. Exanple C(10): -
[ 4- Ani no- 2- (| H- benzoi mi dazol - 6-yl -@Hsi no) -t hi az 5-yl]-(5-chloro-3- 10
met hyl - benzo[ b] t hi ophen-2-yl) - gt e Hz

[err] l [err] The
title conpound was prepared in a siml§f Hanger as that described for

Exanmple 15 1_} -1 sot hi ocyanat o- | H benzoi m dazol e (see Boev, et al.
Pharm Chem J. ’Q%*F&LCWQ w3s prepared eyssptizjly a5 desgriyed forExammpie §61) 4and

§| (e |2db Eﬂ? Wgﬁé{lal@%, Véa)&x\%d g%ﬂypfs&h% 7%%51'&%61 b%@%%mmwﬁ%x.benmm{m@%w%

(1H, s), afergecrystallizasipn frem:mhamwl%@; (925 yigld) smellgw Jpogde mpilR3-136°Q =

725 (1, B Ehstydey, b 5800, {30 0ut b7 S ley dae g So 5615 a7
ESINS (Wit A0 443,417 0 CBRIRH1 190, CERSROTR i (21 Sad, 689 ©

52.45; H, N, 15.°29; Foun
3.60; N, 1211x5,1—§0112),m4(6(1:1 s)7 81. * Exanple C(11):

[ 4- Ami no- %g?ﬁé‘ﬁ&h% SJ(gi oxol -5-yl -am no) -t hi azol - 5-yl ] - (2- ni tro- phenyl ) -

nmet hanone The title conpound was prepared anal ogously to

Exanpl ¥ Ciakht. Caicd:for Co1HAN408h SNETHSD ¥ PIFVNOH! €)5956. 51 &, #9192 S, 14.79.

2- brono- 2-ni tro-acet ophenone provided a yel | ow 'solid in 73%y| eld, np
200. 0- 202 Fefnst: r¢,39.830H, 5.39; N, 12.86; S, 14.69. 25

76t Ak Cy ko bl Slink bR o b, © o7 -

Hz), 7.63 ( Mepzafbltiophed-21yn}tharong8 (1H, s), 6.89 (1H, d, J = 8.9 H),
6.85 (1H, d, J = 8.9 Hz), 6.00 (¢H, e B VB (VH+): 385,

$
H

15
The title compound was prepared in a mannef like that described for Example C(1). 6-

Isothiocyanato-1H-benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Transl)., vol. 24
(1990), pp. 818-822) and 2-(2-bromoacetyl)-3-methyl-benzo[b]thiophene provided 160 mg (53%
yield) of yellow powder, mp 235-240°C.

20 'H NMR (DMSO-dg): & 12.50 (1H, s), 10.9 (1H, s), 8.28 (2H, bs), 8.19 (1H, s), 8.20-7.93 (1H,
m), 7.93-8.00 (2H, m), 7.56 (1H, d, J = 8.7 Hz), 7.50-7.40 (2H, m), 7.25 (1H, 4, J = 8.7 Hz), 2.49
(31, s).
FABMS (MH): 406.
Anal, Calcd. for C20H15N5082 * 0.5 H20: C, 57.95; H, 3.89; N, 16.90; S, 15.47. Found: C,
57.98; H, 3.88; N, 17.06; S, 15.55.

2 e Example C(9): [4-Amino-2-(5-chloro-3-methyl-benzo[b]thiophen-2-ylamino)-thiazol-5-y1]-

(4-dimethylamino-phenyl)-methanone

H
Yo
5O
24

v -
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5 Anal. Calcd. for C17H12NAGGS: C, 53.12; H, 3.15; N, 14.58; S, 8. 34.

Found: C, 53.02; H, 3.20; N, 14.39; S, 8.27. * Exanple C(12).:.

[ 4- Ami no- 2- ( 4weniohgegy - phenyl am no) -t hi azol -5-yl ] - (2-i odo- phepgtisos22809

met hanone 10 [err] '

2- Brono- 2' -i odoacet ophenone, whi ch has the structural formua.., was_first

prepared_as foll Accor di Loce f g. Chem
vol . 29 #1964), geé%“ﬂewm%%'gq’?ﬁ a@ge%lse%ouaf“gtalggﬁ o? E:EFgJénace [C))ﬁenone
(3.54 g, 1l4pfindiliyaninbph eEylG&ﬁhma;&naddmiz-lz'}bronmap&lylt}-mc)xldw-aﬂn&jhyl( 6.34 g, 28.8

mmol ), and the resultln m, ed at, refl b 90 m nut es.
The mi xtureb %@bawm%fﬁl%ﬁf‘% Y\Qﬁa F%“'thog'(ﬁc’w ew;%p 6§r ed off and rinsed
wi th Et CAc. 'H NMR EimsbL §.r §1@60RIT, 6)) 808 MEH MRS, oqqunvadumgmzm.s; (1H88pJ =
yi el d) of 2-brono - oo?oacet ophenone as ‘Mﬂ c% rgatﬁh%d
previ ously l&ébbﬂe@(ﬁrﬂt@‘i|J&|31Lllﬁgz)e?3é172°(§H@&63@%5n8 7P Hz),2.85 (6H, s),
(1947), B. z The title conmpound was next prepared
essenti al | y ‘as (%scrl bed for Exanple C(1). 4- 20 Methoxyphenyl

I sot hi. ocyanpABw‘(cMﬁﬂbmmmg - i odoacet ophenone provided a yellow solid in

71% vyi el d, rrp 187-190[ e C, rr],.ol

8.03 (2H, bAyal Galed; f‘eflq-illl 9N40S261: £ ﬁg%R ‘(7‘[%')‘;/297“?| ?1% 5(53% {dastth %%0( ? E’@ff

dd, J = 7.5 1 7.5, 16Hz)690(2HdJ:

) -3.51 56&2?&3@%5\] 1%%2(8 21%4?\;5&1 8]IT): 452. Anal . Cal cd. for

C17H14N3CESb [ExampleC(08): q:wampeﬁr(]lﬂaaezzcrﬁm@azol@-ylmnn@ﬂuqzolaﬁ -B(5-phlow-B5;: S
690 s 1@(13) Aoy Bends 08B TopnEn 2% Blinaddne 3 54 N 9.09; S, 7.04; 1, 27.62
[ 4- Ami no- 2- (4- ni t ro- phenyl ami no) - t hi azol - 5N'§?I - (
met hanone 30 ; ‘

2 ni tro- phenyl) -
26

[err] ‘The title coppd e ered In a manner simlar
to that described for Exanple i‘ i @ yl isothiocyanate and
2-brono-2' - ni troacet ophenone provi dgd a yellow solid 5 in 45%vyield, np
266. 0- 268. 2[err] C 1H NMR (DMBO-d6): 8 10.80 P1H, s), 8.23 (2H, d, J =

9.4 Hz), 8.15 (2Hrhéastle.cofpOfind vkid,prépared iff a similar manner as that described for Example
15 C(1). 6-Isothiocyanato-1H-benzoimidazole (see Boev, et al., Pharm. Chem. J. (Engl. Transl.),
vol. 24 (1990), pp. 818-822) and 2-(2-bromoacetyl)-5-chloro-3-methyl-benzo[b]thiophene
provided 59% yield of yellow powder, mp 275-280°C.
TH NMR (DMSO-d¢): & 12.44 (1H, s), 10.86 (1H, s), 8.30 (2H, bs), 8.18 (1H, 5), 8.02 (1H, d,J =
8.4 Hz), 7.90 (1H, 4, J = 2.0 Hz), 7.86 (1H, bs), 7.55 (1H, d, J = 8.4 Hz), 745 (1H, dd, = 8.7,

20 2.0 Hz), 7.25 (1H, 4, J = 8.7 Hz), 2.46 (3H, s).

ESIMS (MH): 440/442.

Anal. Calcd. for C20H14N5082Cl » 1.0 H2O: C, 52.45; H, 3.52; N, 15.29; S, 14.00; Cl, 7.74.
Found: C, 52.61; H, 3.60; N, 15.15; S, 14.12; Cl, 7.81.

e Example C(11): [4-Amino-2—(benzo[1,3]dioxol—S-yl-amino)-thiazol-S-yl}-(2-1iitro-pheny1)—

methanone

25 m” /LN;{:EQNOZ

The tiﬂe compound was prepared analogously to Example C(1). 3,4-
Methylenedioxyphenyl isothiocyanate and 2-bromo-2'-nitro-acetophenone provided a yellow
solid in 73% yield, mp 200.0-202.5°C.
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8.1 Hz), 7.84 (2H, d, J =9.4 Hz), 7.83 (1H, t, J = 7.5 Hz), 7.75-7.66 (2H,
m . FABMS (M) : 386. Anal . Calcd. for Cl6H 11IN5O6S: C, 49.87; H,
2.88; N, 18. 32. Found: C, 49.83;.H 10 2.90; N, 8. 27.
sl & C( . 'S% 9921848 Peusnaste

(4- Am no- 2- cycl ohexyl am no-t hi azol - 5. yI ) - (2 ni tro- phenyl ) - met hanone

[err] The title conmpound was ared anal ogously to Exanpl e
C(1). QyclBABER(DMSO-dg)sy Wr@c,@gn@t 204 (24, QS)b$ ngu‘kd, he{lrddDel.ohtEhddd =

E)E)I(\)/\éicf gg) glrsr}f‘\svgs %z(ll%lﬁp 14'5‘3/2 )68"8%% P y=7 25*211’]‘?%(1'}37%? B4, H;%

7.75 (1H, sz),assuH dgl £ 8.9M%, wo(zmsm (1H, dd, J = 8.1,7.5 Hz) 7. 59 |
(1H d, J = 7.5 iz} 3 62 (IH bs), 1.94-1.78 (2H, r‘r), 1.73-1.60 (2H,
m), 1.58- FABMS @H k3857 32 1.02 (5H, m. FABVS (MH+): 347. 20

Anal . t%d%ﬁégﬁi\@ Bsbett 53.02: 1,549 NG4.583 55834, 4e, s, ¥p- 61, S,
8. 93. %u%‘g’al 3. g;g P 5 24 N ib 44 S, 8?9%.%“% é*S%Zérr%l e
C(15): [ 43201 NoH239; 8:8.2bpr opyl - phenyl ami no) -t hi azol -5-yl]-(2-nitro-phenyl) -

met hanone . . title conpoun S ed essentially as
descri bed *f JFERIFHI %" éﬁ'ﬁ“.““?‘ggg?‘be&ﬂxY'Pﬁe“%ﬂ"é‘B%ﬁ‘ﬁﬁés}giﬁﬁ)‘?ﬁ"ﬂ&f’ﬁ"“ﬂ'

2- brono- 2' - nhéthamenet ophenone provided a yellow solid in 58%yield, np

202. 5- 205. 0C. 30 27

1H NMR (DVBO-d6): [err] 10.74 (1H, s), 8. H, bs), 8.03 (1H, d, J = 7.5
Hz), 7.78 (1H, dt, J = 7. 5 1y )! 7.60 (2H, m), 7.41 (2H, d, J
= 8.3 Hz), 7.20 (2H, d, J = 8.3 Hz) \2 " heptet, J = 6.9 Hz),
1.16 (¥H d, J = 6.9 Hz). FABMVE ( NHH+) :

B
2-Bromo-2-iodoacetophenone, which has the structural formula \Jﬁ , was first
prepared as follows. According to a procedure of King et al., J. Org. Chem, vol. 29 (1964), pp.
3459-3461, to a solution of 2™-iodoacetophenone (3.54 g, 14.4 mmol) in EtOAc was added
15 coppex(Il) bromide (6.34 g, 28.8 mmol), and the resuiting mixture was heated at reflux for 90
minutes. The mixture was allowed to cool, and the solid was filtered off and rinsed with EtOAc.
The filtrate was concentrated, provzdmg 4.60 g (98% yield) of 2-bromo-2"-iodoacetophenone as a
yellow oil, which matched previously reported material (Lutz et al., J. Org. Chem., vol. 12
(1947), p. 617). _
The title compound was next prepared essentially as described for Example C(1). 4-
20 Methoxyphenyl isothiocyanate and 2-bromo-2*-iodoacetophenone provided a yellow solid in
71% yield, mp 187-190°C.
'H NMR (DMSO-ds): 6 10.56 (1H, s), 8.03 (2H, bs), 7.85 (1H, d, ] = 7.5 Hz), 7.32-7.48 (3H,
m), 7.29 (1H, dd4, J = 7.5, 1.6 Hz), 7.12 (1H, td, J = 7.5, 1.6 Hz), 6.90 (2H, 4, J = 9.0 Hz), 3.51
(34, s).
FABMS (MH*): 452.

25
Anal. Calcd. for C}7H14N302S1 » 0.05 CeHg * 0.2 EtOH: C, 45.78; H, 3.36; N, 9.05; S, 6.90;

1,27.33. Found: C,46.06; H, 3.54; N, 9.09; S, 7.04; 1, 27.62. v
¢ Example C(13): [4-Amino-2-(4-nitro-phenylamino)-thiazol-5-y1j-¢2-nitro-phenyl)-

methanone
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Anal . Calcd. for CI9H1I8NA(3S: C, 509. 67; H 4.74; N,. 14.65; S, 8.38. Found:

C. 59.62; H, 4.77; N, 14.56; S, 8.43. " * Exanple C(16): )
{4 Am no- 2- [2w£,49,§ﬁ],pro phenyl ) - et hyI am nol-thiazol -5-yl }- (&:d’(l,ﬁS’ansog
phenyl-) - met hanone [err]
The title conpound was prepared I n a rranner simlar .to that- described for
Exanpl e C(l). 4-Chlorophenet gyl isothiocyanate and

2- br ono-12' - ni t r oacet ophenone prow solid in 61%yield, np
1 17-120C. 1H NVR ( DMBO- d6) : 4,{ ), 8.00 (1H, d, J = 8.1

Hz), 7.95 (2H, bs), 7.75 (1H td, J= s'7%, Moz 2 ), 764(2H td, J =

8.1, 1.6 Hz), 7.57 (1H, dd, J = 7.5, He
7.23 (2H, d) J =The mﬂer@jnpoenf’e‘@as@f%f '?P{'zleffl%‘iaf (‘éﬁta‘ ‘Pes"fjb %‘8%‘%!’5% ;

FABMS (M'I"'b(lzf'q‘?’l\htro hen ﬁ@&hwcgﬁ\hﬁ%d ﬁ%orﬂé—@ﬂﬁﬁmﬁﬁloflepﬁo}mﬂd5y51c@‘koh@

53.58; H, 4 N 8.3 Found: C, 53.63; H,

2.33; NS 18 4% yisld, Ias6 088 20 S !Exarrple o(17):

L 4-Am no- 2+ kMRIDUSCE)"S 16.*36@)/111,%7? 893 ¥ Qlo: x| *ﬂﬁ r@zrr]nlasr, goRiteyd Y= 20

The title @ariiune4 @ dpJ eParKz), 7.83 AHadre?.5 Hz)d. 13566 (5 ami bed for Exanple

c(l). 4- Di et hyl am nophenyl i sothi ocyanate and

2- br ono- 2 FﬁﬂM%éM@?/prg’none provided a yellow solid 25 in 63%yield, np

202 5- 205. 9, 8.3, Fbud:HC, M.83JH; 8.1
e lgll Cglcd %Hc@%ﬁ%(fﬁﬂ%@@h%& HOz&ﬁl\f,,lk'.u 53 7.84(1H, SHE 8.

8178Hz)z9o7N598@0.+s,8a7J = 7.8 Hz), 7.18 (2H, d, J=9.0 Hz), 6. 61

(2H, d,19 = 9 0 gc@g) a Annno—ﬂéycfohexylammml)uhzo} 5% é mth'Phenyl)'mZthgnoll_‘%)zé

FABVS ( MH+)

1 Anal. Cal cd. for C20H21N5B8S: C, 38; 4; N, 17.02; S. 7.79.
Found: C, 58.28; H, 5.20; N, 1 .3 7 Exarrple C(18):
[ 4- Ami no- 2- (4-di et hyl ami no- phenyl am nol}§* oIN°§ yl]-(4-nitro-phenyl)-
met hanone

The title compound was prepared analogously to Example C(1). Cyclohexyl
isothiocyanate and 2-bromo-2'-nitroacetophenone provided a yellow solid in 45% yield, mp 116-
15 118°C.
"H NMR (DMSO-dg): & 8.62 (1H, bs), 8.00 (1H, d, J = 8.1 Hz), 7.97 (2H, bs), 7.75 (1H, dd, I =
8.1, 7.5 Hz), 7.64 (1H, dd, ¥ = 8.1, 7.5 Hz), 7.59 (1H, d, ] = 7.5 Hz), 3.62 (1H, bs), 1.94-1.78
(24, m), 1.73-1.60 (2H, m), 1.58-1.46 (1H, m), 1.32-1.02 (5H, m) .
FABMS (MH*): 347.
20 Anal. Calcd. for C1gH18N403S » 0.7 H20: C, 53.53; H, 545; N, 15.61; S, 8.93. Found: C,
53.79; H, 5.24; N, 15.44; S, 8.93.
e Example C(15): [4-Amino-2-(4-isopropyl-phenylamino)-thiazol-5-yl}-(2-nitro-phenyl)-

methanone

Hz
X
NOp
25 N b

The title compound was prepared essentially as described for Example C(1). Isopropyl
isothiocyanate and 2-bromo-2'-nitroacetophenone provided a yellow solid in 58% yield, mp
202.5-205.0°C.
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[err] 5 [err] The title conpound
was prepared in a manner anal ogous to that described for Exanple C(1).

4-Di et hyl am {@Bgis 1 sot hi ocyanate and 2-brono-4'-nit roach@ ’
provi-ded a yellow solid in 63%vyield, np 220-221C. 10
( DVMBO- d6) : [err] 10. 51(IH s) 842(2H bs) 826(2H d, J :120Hz)

7.84 (2H, d, J =
9.0 Hz)l éHNVIFmMSP d@) 51878(1%)9 8105(1@}1(@)48?3 (i, J%‘Lé}mrz?) (1, dt, ] £ABNE
MH+ 41 1 17.02;
S 7 70, Rauka e MR SR, 10 REUESNNT 0 30 R0 g 25 B T DS
C(19): [ 4-heptetad= @9(1111% bkt di HabSIHA- yl am no) -t hi azol - 5-yl ] - (3- net hyl -

t hi ophen- 2-yl) - none H 20
The title%c“é% Hﬁyl%agﬂprepared essentially in the manner described for

Exanpl e Clalal. Calcd foﬁchmfgmwgsa@swsﬂﬂhrenzm 4.651508 88 ( FamdBTS %9.62; Kl -
Pharm X¥hem J. (EngL Transl)., vol. 24 (19 0) pp. 818- 822) ‘and

2-(2- brorrﬂa?@eNyl‘)SGBSrr&ﬂhyl -t hi ophene (U S. Patent No. 5,189,049; an

acetyl brqm 0 ure from
King ot a1 Do Cb) (GORRRR R HheadbaBl ooy il 95516
repr esent at i phenyl)-aethdnone i n Exanple C(19)) provr ded 67% yield of
yel | ow powder, np 285- 287[err]C 25 1H N O-d6): [err] 12.60 (1H,
bs), 10.78 (1H, s), 8.23 (1H, 17 7 93 (1H, s), 7.56
(1HdJ=8.7Hz),755(1Hd 50 27 (1H, dd, J=8.7, 1.9 Hz),
6. 60 (1 d, J= 5.0 Hz), 2. 36 ﬁss °2 FABI\/IS (IVI—H) 356. 30
29 , 1 _ Anal. Cal cd. for 6H13N5082 [err] 0.6 H20; C_ 52.47; H,
3.91; N, 19. 12; The titlercompounsdasprepere mamansezswarmthatdgwnbr@for@xwes
17.71. C(1). 4-Chiorophenethyl isothiocyanate and 2-bromo-2"nitroacetophenone provided a yellow

solid in 61% yield, mp 117-120°C.’

'H NMR (DMSO-ds): §8.74 (1H, bs), 8.00 (1H, d, J = 8.1 Hz), 7.95 (2H, bs), 7.75 (1H, td, I =

7.5, 1.2 Hz), 7.64 (2H,d, J =8.1, 1.6 Hz), 7.57 (11, dd, ) =7.5, 1.2 Hz), 7.33 (2H, d, J = 8.4

15 Hz) 7.23 (2H, d, J = 8.4 Hz), 3.60-3.35 (2H, m), 2.81 (2H, t, ] = 6.8 Hz).
FABMS (MH*): 403. |
Anal. Calcd. for C1gH15N403SCl » 0.5 EtOH: C, 53.58; H, 426 N, 13 16; S, 7.53; CJ, 8.32.
Found: C,53.63; H,4.33; N, 13.22; S, 7.47; Cl, 8.45.
e Example C(17): [4-Amino-2-~(4-diethylamino-phenylamino)-thiazol-5-yl]-(2-nitro-phenyl)-

20 methanone

PCHs

HyCHLC NU JL

The title compound was prepared in a manner like that described for Example C(1). 4-
Diethylaminophenyl isothiocyanate and 2-bromo-2'-nitroacetophenone provided a yellow solid
in 63% yield, mp 202.5-205.0°C.

'H NMR (DMSO-dg): & 10.45 (1H, s), 8.01 (1H, d, J = 8.1 Hz), 7.97 (2H, bs), 7.75 (1H, dd, ) =
8.1,7.8 Hz), 7.64 (1H, dd, J = 8.1, 7.8 Hz), 7.59 (1H, d, ] = 7.8 Hz), 7.18 (2H, d, = 9.0 Hz)?
6.61 (2H, d, J = 9.0 Hz), 3.28 (4H, q, = 7.2 Hz), 1.05 (6H, t, ] = 7.2 Hz).

FABMS (MH*): 412.

25
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Exampl e C(20):

[ 4- Ami no- 2- (| H- benzoi m dazol - 6-yl am no) -t hi azol -5-yl]-(2, 4-di met hyl - _
phenyl ) net hawe w1845 PCT/US98/22809 H

0 The title conpound was- prepared in a manner simlar to that
descri bed for. Exanpl e C(l). 6-1sothocyanat o- 1H-benzoi m dazol e (see

gigvsgtz) ?er@*dér%%ﬁ%gq ?goﬁﬁl%é‘%g h?’lsgc:@? @p%é‘h%e”é’?g\gn hes é/‘%@gyl ELE

yel | ow po N6 29%, 794C. 1H NVR (DVBO-d6): [err] 12.43 (1H bs),
10.65 (1H, 818(1H s), 8.00 (2H, bs), 7.80 (1H, s), 4 (1H,
d, J =8.7 +|z)3;&an7plQG(](81H[4-de!P-2:(‘B tlvb)mnorplmyl@mwﬂhmeolé-ﬂl @HJE? ;Phw@s
(1H, s) 6.99 . (1H d, J = 7.5 H), 2.26 (3H s), 2.22 (3H s).

FABMVS ( MH+) : i3y Anal . Calcd. for CLOHL7NSOS: C, 62.79; H, 4.71; N,
19.27; S, 8.82. Found: C, 62.50; H, #98: 15 2 19.22; S, 8.72. *

Exarrpl e 5:(21) HsCHoC*
[ 4- Am no- 2- (pyri di n-3-ylam no) -t hi azo -yl ~di net hyl - phenyl ) -
met hanone 20 The title forfpolpd was prepared in a rranner

| to that d bed f
and za[)roﬁo 2 4 ThaiHe CHPPRIBE 3D AEAURG 1 BOTTE Atpony o egctibed ot BTgh
?gﬁde& ] é§9 %%tﬁ}‘l{ullﬁ@henﬁ 1sot11ddc e @@@%&@4 ﬂl@édclatoﬂ;ﬁbn%ﬁe ﬁrla{rldeéa 88476

Hz), 8.04 (@luowwgytdmﬁﬂewlﬂmp@ao 231°£8 4,4.1 Hz), 7.21 (lH d J = 7.5
Hz 7. 3 =
). 7.08 F%m%;o-q&o@ldéﬁuﬁs),ﬁu&al gzsj"%)zs 228 1 ﬂoﬁl),7%4 éi-i(ﬁ!r' "

d.’ for CL7/HI6NACS:” C,
4 97 N, 17120Hz§57.29.(38, d, FeuniHz)C6.68 221281, J H 9.(6HER 3.26 (4H, q. = 6187H1)7105(@'L95
* Exarrpl e %2%
3-[ 4- Am no- fl&)ano benzoyl ) -t hi azol - 2-yl am no] - benzonitrile 30
30 FABMS (MH*): 412.

Anal. Calcd. for C2oH21N503S: C, 58.38; H, 5.14; N, 17.02; S, 7.79. Found: C, 58.23; H,
5.16; N, 16.94; S, 7.86.
e Example C(19): [4-Amino-2-(1H-benzoimidazol-6-ylamino)-thiazol-5-yl1]-(3-methyl-

ol e

20 The title compound was prepared essentially in the manner described for Example C(1).
6-Isothiocyanato-1H-benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Transl)., vol. 24
(1990), pp. 818-822) and 2-(2-bromoacetyl)-3-methyl-thiophene (U.S. Patent No. 5,189,049; an

15

thiophen-2-yl)-methanone

acetyl brominated with copper(II) bromide according to a procedure from King, et al., J. Org.
Chem., Vol. 29 (1964), pp. 3459-3461; representative procedure in Example C(19)) provided
67% yield of yellow powder, mp 285-287°C.

25 'HNMR (DMSO-dg): & 12.60 (1H, bs), 10.78 (1H, s), 8.23 (1H, s), 8.17 (2H, bs), 7.93 (1H, s),
7.56 (1H, d, J = 8.7 Hz), 7.55 (1H,d, J = 5.0 Hz), 7.27 (1H, dd, = 8.7, 1.9 Hz), 6.60 (1H, d, T =
5.0 Hz), 2.36 (3H, ). ’
FABMS (MH*1): 356.
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[err] The title conmpound was prepared essentially as
descri bed for Exanple C(1). 3- Cyanophenyl i sot hi ocyanate and
2- brono- 2' - nigig sdnageet ophenone furni shed an orange solid |nl,}.l%gs;
235- 236{err]C 1H NWMR (DI\/SOdG) [err] 8.26 (1H, bs)
8.0 Hz), 7.8 (1H, t, J =7.0 Hz)774764 (3H, m, 758748(2H
n. I R( Kg;;: 3460, 3307, 3271, 3083, 2214, 1625, 1601, 1525 cm | .
Anal . Chl chpal.Eglcdcfor A1aHERNSOS2c 0.6 5@ C. $2.4% T 3:91N\N, 1%12 8, 1551, dFoped: €ound:
C, 55.70; 1, S, 8.73. Exampl e C(23):
[ 4- Ari no- ﬁf? Hod @gqgr@pwz no) -t hi azol - 5-yl ] - (2-ni t ro- phenyl ) -
rrﬁt hanolne ° ExarnpleEj C(20): [4-Ammo-2a(1H—belnzoimidalzol-6-ylamino)-t1?iazol&5-y§]-(2[4&iiﬁ1}=thyl-
The title conpo S prepared anal ogously to Exanple 1).

pyl)spetiagore

3- Met hoxypr hi ocyanate and 2 brono-2' -nitro-acet ophenone
furnished a yellow solid in 90% el d, 70 172[err]C 1H NWR
(DMBO-dB): [err]8.02-7.92 (2H, , = 7.0 Hz), 7.68-7.56 (2H,
m, 3.38-3.22 (7H, m, 1. 78- ’gzlé Anal . Calcd. for
Cl4H1I6NAOAS: C, 49.99; H, 4.79; , ' 16.p6: 809 53. Found: C, 50.04; H 20

4.81: N, 16.69;_S, 61.

L L A o s Tibtith Qomipo Bt ATSEaF S 1 2 Grarber S ot lessribed for Examplic
H C(l) 6-I-Eblﬁldcy£nhﬁ-l}llﬁﬁﬁbiﬁﬁid%& (Weenbaveml PhME‘hEbﬂ.rJ $EALL. | TR6nsh. 5
Exanpl e L Acet yl hen i soth %gx ai an

D B orre. 5ol 26 (1990 a0 SR BAE AR hrrmer At e By b StoPbeHong POt it mp

264- 26%erygi,&, owder,,;, dBPBVSO- d6) . [err] 8.06 (1H, d, J = 8.0 Hz), " 92
(2H, d 0Ve) . 7.84-7. 78 (1H, M, 7.73-7.64 (4H, m. 2.42 (3H

s). mmmmso,:dg)g 5 1224881 H1189,00.656 583, 5), 16 667(1 H1 £78.00 (ZH) bs)] 236 (LHs),. 30
31 7.54 (1H, 4,1 = 8.7 Hz), 7.20 (1H, d, ] = 8.7 Hz), 7.16 (1H, 4, ] = 7.5 Hz), 7.03 (1H, 5), 6.99

(1H,d, J = 7.5 Hz), 2.26 (3H, 5), 2.22 (3H, 5).

FABMS (MH*): 364.

Anal. Caled. for C1gH17N50S: C, 62.79; H, 4.71; N, 19.27; S, 8.82. Found: C, 62.50; H, 4.78;

15
N, 19.22; §, 8.72.
e Example C(21): [4-Amino-2-(pyridin-3-ylamino)-thiazol-5-y1}-(2,4-dimethyl-phenyl)-
methanone
H’(s X
20

The title compound was prepared in a manner similar to that described for Example
C(1). 3-Pyridyl-isothiocyanate and 2-bromo-2',4"-dimethylacetophenone provided 63% yield of
yellow powder, mp 200-202°C, '
1H NMR (DMSO-dg): & 10.82 (1H, 5), 8.76 (1H, d, J = 2.5 Hz), 8.25 (1H, 4, J = 4.1 Hz), 8.06
(1H, d, J = 8.4 Hz), 8.04 (2H, bs), 7.36 (1H, dd, } =84, 4.1 Hz), 7.21 (1H, 4, J = 7.5 Hz), 7.06
25 (IH,s),7.02(1H,4d,)=7.5Hz), 2.28 (3H, 5), 2.23 (3H, s).
FABMS (MH*): 325.
Anal. Calcd. for C17H16N40S: C, 62.94; H, 4.97; N, 17.27; S, 9.88. Found: C, 62.86; H, 5u.03;
N, 17.17; S, 9.95. ’
e Example C(22): 3-[4-Amino-5-(2-cyano-benzoyl)-thiazol-2-ylamino]-benzonitrile
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Anal . Calcd. for C18H 4NdO4S: C, 56.54; H 3.69; N, 14.65; S, 8.39. Found:

C,. 56.39; H, 3.73; N, 14.44; S, 8.31. ' Exanpl e C(25): )
{4- Ani no- 2- [ Anfodmaiis®r 0- 5-trifluoronet hyl - pyridin-2-yl sul f apydwsesn2ses
phenyl.am no] -t hi azol -5-yl }-(2-nitro-phenyl)-nmethanone 5 [err]
[err] The title conpound was prepared i-n a.manner simlar to
that described for Exanpl e c(l).

2-[4-(2-Thloro-5-trifluoronethyl - %L@( | fanyl) - phenyl ]

i sot hi ocyanate and 2- br ono- enone furni shed an orange
solid in 52%yield, 150- 152C. 10 1H N [err] 8.65 (1H, bs),

838(1H bs) | 2H, d = 8.0

7.74-7.64 (4H, 183 ‘7‘&52“’(’1’219“3 gas B"*Eargg %Fsi'i%aﬁy aé&es‘hn‘?eﬁ(f?{ﬁ’sa?np?ﬁé?°36‘48,
1596, 153 1 C}Jaﬂgﬂheﬁﬁaméyanate and 2Bfmo-Lalitio-acdicphepahe HhrAShEBNDERBEES: solid in
47.87; H, 2.37; N, 12.69; S, 11.62; d, 6.42. Found: C 47.79; H,

2. 44: N, 5124uyield, mp239336°§. 6. 52. * Exarrpl e C(26): Methyl

3-[4- Ami no-1 | a t e

2.1 A o BRSNSVt b 836 o SR PRYARAL £ 50 . 774704
descri bed f(@H, myays-24&(2H, m)3- Met hoxycar bonyl phenyl i sot h| ocyanat e
and 2-brono-2' - net hoxy-acet o henone ave an |vo g solid in 59%yield,
np 214- 215[1&(@@) 60, 3307 Nk g) gl 1H s), 8. 12-7.90 (4H,
M, 7.62 (L deifled. #or‘Cl'ﬂ-ﬁ}N%OgS €, 8s. kﬁt)H 303N, 15174% éw F&undJ G 5878, 11112)
7.39 (IH ddd,”J =8 Hz) ', 5 (1H, 1.9 Hz),

(1H, d, J 05 N-ADO16S, 873 1H, ddd, J = 7 5 7.5, o 6 Hz) 3 85 (3H, s)

So%a, (0o Bomons EAEE ANt B Bpon o RS bind 5% S B

C, 59.52; H, shethdnod¥, 10.96; S, 8.36. Found: C, 59.41; H, 4.46; N,
10.93; S, 8.38. * Exanpl e C(27):
{4- Am no- 2-[ 2- (4- chl or o- phenyl ) - et hyl am nol-g M ,, ol - 5-yl } - (2- net hoxy-

phenyl ) - met hanone 30 GO~ A 32

The title compound was prepared analogously to Example C(1). 3-Methoxypropyl

15 isothiocyanate and 2-bromo-2’-nitro-acetophenone furnished a yellow solid in 90% yield, mp

170-172°C.
'H NMR (DMSO-d¢): 8 8.02-7.92 (2H, m), 7.4 (1H, t, ] = 7.0 Hz), 7.68-7.56 (2H, m), 3.38-3.22
(7H, m), 1.78-1.66 (2H, m).
Anal. Calcd. for C14H16N404S: C, 49.99; H, 4,79; N, 16.66; S, 9.53. Found: C, 50.04; H,
20 4.81;N,16.69; S, 9.61.
» Example C(24): 1-{4-[4-Amino-5-(2-nitro-benzoyl)-thiazol-2-ylamino]-phenyl}-ethanone

The title compound was prepared in a manner similar to Example C(1). 4-Acetylphenyl
25  isothiocyanate and 2-bromo-2’-nitro-acetophenone furnished a yellow solid in 87% yield, mp
264-265°C. _
'H NMR (DMSO-ds): §8.06 (1H, d, J = 8.0 Hz), 7.92 (2H, d, ] = 9.0 Hz), 7.84-7.78 (1H, m)u,
7.73-7.64 (4H, m), 2.42 (3H, s). ’
IR (KBr): 3389, 3248, 1690, 1655, 1537, 1472, 1420, 1273 cm-1,
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[err] The title conmpound was prepared in a manner |ike that
descri bed for Exanple C(1). The product from 4-chl or ophenet hyl

I sot hi ocyané&é - brono- 2' - met hoxy- acet ophenone was 5 Osﬁ; V\n th
10% i-- Pr OH/ f : e resultant sol.id was washed with Et2 gl ve an i vory
solid in 49%vyield, rrp 150- 151C 1H NNR (DIVBOd6) 8 8.53 (2H bs),
7.87 (1H, ba} 7.39- Ué’ % é 17 (1H,
dd, J 4 7 A Pab‘;’d#?sclsﬂ Bt C’d56§4H o2; Nz 455639§3?1FPW¥1 C3563% 1 ),
388(3H (2H bs), 2.81 (2H, t, J =7.0 Hz). 10 FABMS
(M) : 388 N is&ﬁ?eg é 3354, 3214, 3166, 3103, 1600, 1578, 1544, 1525, 1462,
1363 cm 1 . ExampkrGQZS) C{@ﬂ-mnhnoﬂa[4-(@%8ﬁm&etﬁyl-ﬁﬁdﬁ&-ymlfdn}ﬂ)ﬁ; N,

ég a?rgl eSC(g %cnyla':rgllﬂojjtmazbl ; -yi}- (Q—mtrd-phenyl)—meth%rzmneN’ 10.75, S, 8.25.

[ 4- Ami no- 2- (pyri di n- 3-yl am no) - t hmazol - 5-yl ] ; "z - di chl or o- phenyl ) -

met handhe 15 T i

simlar to that described for . ®-Pyridyl -i sot hi ocyanat e
and 2,2',4"-trichl oroacet ophe solid in 39% yi el d rrp

N
209- 210C 20 1H N d6 r.r,;] 10. 95 | ! .
Hz), 8.28 (1H, e i 0‘7" was%s’rvs%edﬂlamannegséref%mﬁatﬂg 8“(19?5(‘%’18 bd, e
9.6 Hz), té?o 2([11'&-@1101'6 S:tnﬁu&mHZt)lyl ﬂy:ﬂ&e@ﬂsuﬁﬂ)ylﬂphenﬂ]l}s&w%fahaﬁza}ld 2-
7.37 (1H (VH+).. 365 R (KBr): 3378,

ABVG
3272, 3179mrr5b%zmtrqmph$m Turgished an prange salidin 52% yield. mp 13h192°CCa) cd. for
d 5HI 0od 2 F d: C
| "%%ﬁ?}kfdéﬁ?@f@@ 65 b, 43 (ﬂvl*b'ié?g)%)(?g dé? 5%9@ H2), 7%0tHH, PUN

47.03; 14, 2,°S, 8.4 _

[ 4- Ami no- Z:0(ki=)y 7.84-7.63 (4H,am), $.O% (Zl'hldalel&oﬂ-lg)l ] - (2- met hoxy- phenyl ) -

nmet hanone 30 33

IR (KBr): 3272, 3048, 1596, 1531, 1431, 1320 cm1. _

Anal. Calcd. for C22H13CIF3N503S2: C,47.87; H, 2.37; N, 12.69; S, 11.62; Cl, 6.42. Found:
C,47.79; H, 2.44; N, 12.54; S, 11.70; Cl, 6.52.

¢ Example C(26): Methyl 3-[4-Amino-5-(2-methoxy-benzoyl)-thiazol-2-ylamino}-benzoate

H"COYQ ) )
A
(o}

H S 0 OCH3

15

The title compound was prepared essentially as described for Example C(1). 3-
Methoxycarbonylphenyl isothiocyanate and 2-bromo-2'-methoxy-acetophenone gave an ivory
solid in 59% yield, mp 214-215°C.

IH NMR (DMSO-dg): 8 10.81 (1H, s), 8.12-7.90 (4H, m), 7.62 (1H, ddd, T = 7.8, 1.2, 1.2 Hz),"
749 (1H,t, J =7.9 Hz), 7.39 (1H, ddd, J =8.7, 8.7, 1.7 Hz), 7.25 (1H, dd, = 7.5, 1.9 Hz), 7.09
(14, d, J = 8.4 Hz), 6.98 (1H, ddd, J = 7.5, 7.5, 0.6 Hz), 3.85 (3H, s), 3.87 (3H, s).
FABMS (MH+): 327.
IR (KBr): 3473, 3333, 3261, 3092, 1718, 1602, 1527, 1417, 1294 cm-1.
25 Anal. Caled. for C19H17N304S: C, 59.52; H, 4.47; N, 10.96; S, 8.36. Found: C, 59.41; H,
4.46; N, 10.93; S, 8.38.
e Example C(27): {4-Amino—2—[2-(4-chloro—phenyl)-ethylamino]-thiazol-S-yl}-(2—mcthox§(-

»

20

phenyl)-methanone
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[err] The title conpound was prepared in a manner anal ogous

to Exanple C(1). 3-Pyridyl- . i sot hi ocyanate and

2- brono- 2' - meiepifget ophenone gave an of f-white/ivory soli fCi/0sfB%09 5

yi el d,-- np 245-246C. 1H NMR (DI\/BO-dG) [err] 10.80 (IH, s), 8.77 (1H,
d J=2.8H), 825 (IH dd, J =4.7, 1.2 Hz), - 8-07 (I.LH, ddd,J =.

8.4,2.8, 16Hz) 8.00 (2H, bs), 744-7.33(2H, , 7.24 (1H, dd, J = 7.5,
1.6 1Hz), 7.09 (1H, d, J = 8° ). 6. " t, J = 7.5 Hz), 3.76 (3H,
s). FABMB (MH+): 327. 10 | [

3424, 3310, 2971, 1632, 1603, 1526, 1459, 1405 Hm‘?l. o) cH‘°‘Ana| Cal cd. for
Slggl4m4032_$ 0$ %‘%e gtslggpt'npoﬁng vzvas y@air%cbfh; i 9 Z [ike that d%scn%ed %r é;’:amgle C(H
[ 4- Ani no- 21@%&&%&1%&&@& 1%&110?%& m&bﬁ@m@n&b aB&blblﬁﬁ@fbavas

[err] 15 he title co prepared essenti al |

y a
descri be¥ f%ﬁa%'ﬁﬁh éO%(l‘fIOH@}WIBt ¢ resultant 59@6’(%"@6%1‘&’5}&&390‘0 give an ivory
2- brono- 2' z*?)fg Y‘,?EO Zlggﬁg oélfter recrystallization fromEtCOH a yellow

solidin 1 err]C(decorrp) 1H NVMR ( DVBO- d6) :
[err] 10. 9”ﬁﬂ:bm§)msé(ﬁ§ S%HB(@H b7s)278?l(5H|'Bs)) 769308 BH,8n), 3193 (70,4, 8=8% ( 1H,
ddd, J = 8.4, 4.0 .08-7.93 (2H, m, 7.77 (1H, dd, J =8.4, 1.6

) 3. 50" (i, 700 da, To 25, L&A 7. CBIN. 0.3.-004 Heh GBIy, 36 TLHp), B88 (BH.~
8.4 5.0 H IR (KBr): 3462, 3316, 3261,
3071, 1623, '1%@4(2%E§%@4£‘+cm?6ﬁ2) Anal . Calcd. for CLOHIANAOS: C
65.88: H  4FABMSNMELS: 383. S, O.26. Found: C 65.80: H, 4.009; N,
16.09: &0 9. 34. 25 +

[ 4- Ami no- 2-IRXKBs):hI3%y l?éﬁ?lﬁé’rﬁ%é)zqoﬂq 15781 L5448, 1505 (4621363 615k 2z of ur an-

[2 yl % met hagpi€cated. for C19H18CIN302S: C, 58.83; H, 4.68; F 10. ]83 S,$.27. Found: c.N¥8Z0; H,
err err
[err] 4.62; N, 10.75; S, 8.25.

e Example C(28): [4-Amino-2-(pyridin-3-ylamino)-thiazol-5-y1]-(2,4-dichloro-phenyl)-

methanone

15 Q c
ﬁ’(s cl

o
The title compound was prepared in a manner similar to that described for Example
C(1). 3-Pyridyl-isothiocyanate and 2,2',4'-trichloroacetophenone gave a yellow solid in 39%
yield, mp 209-210°C.
1H NMR (DMSO-dg): § 10.95 (1H, s), 8.77 (1H, 4, J = 2.5 Hz), 8.28 (1H, dd, J = 4.7, 1.6 Hz),
8.16 (2H, bs), 8.06 (1H, bd, J =9.6 Hz), 7.70 (1H, d, J = 1.6 Hz), 748 (2H, dd, Y= 11.5, 8.1 Hz),
7.37 (1H, dd, J = 8.4, 4.7 Hz).
- FABMS (MH+): 365.
IR (KBr): 3378, 3272, 3175, 3072, 1608, 1586, 1561, 1525, 1424 eml.
25 Anal. Calcd. for C15H10CI2N40S s 0.9 H20: C,47.23; H, 3.12; N, 14.69; S, 8.4]1. Found: C,
47.03; H,3.09; N, 14.52; S, 842.
e Example C(29): [4-Amino-2-(pyridin-3-ylamino)-thiazol-5-yl]-(2-methoxy-phenyl)-

methanone

20

30 : 33



The title conmpound was prepared in a manner simlar to that descri bed for
Exanpl e C(1). 2-Methoxybenzyl isothiocyanate and

2- br onoacet yi, robenzof uran provi ded. 62% yi el d of wder ,
Toas sl ° AR

np 241-242C. NVR (DMSO-d6):. [err] 9.17 (1H, bs),

8.21 (1H, bs), 7.83 (1H, d, J = 2.2 Hz), 5 7.66 (1H, d, J = 9.0 Hz), 744
(1H, dd, J = 9.0, 2.2 Hz), 7.39 (1H, s), 7.28 (1H, d, J = 8.1 Hz), ~  7.25
(1H, dd1 J =7.5,7.2 Hz), 7.01 (1p\d, J B Hz), 6.92 (1H, dd, J = 7.5,
7.2 Hz), 4.51 (2H, bs), - 3.82 , ) FABVS (MHt): 414/ 416.

Anal . Calcd. for C20HI6N3GBC S: C, 5§ 0%; &H90; N, 10.15; S, 7.75; d,
8.57. Found: C, 57.97; H, 3.85; N, 10. 11 S, 7.85, d, 8.63. 10 *

Exanpl e C(32): Thetitle compound was prepared in a manner analogous to Example C(1). 3-Pyridyl-

[ 4- Ani no- 2¢ g%gyﬂd@ﬂaﬁelr %eﬂoﬁ@a&@%p‘lkmrﬁ@{'e a of k- lvhﬁ&‘%?ﬁl%%% 67%

phenyl) - rret han
conpourd wigdd, pwped#ar246°G.n a manner anal ogous to that described for Exarrpl e

= I%@WMW&‘W(?&“%%WBJ ALY e A, o
oL A e o il sl . g4 oINS O

bs), 10. 6112}2 709 (BY) d, J&= 8 He) B8 £)H, t71=915(124)£,3%93}1 9. 83 (1H, bs), 7.53
(1H d, J 36 (1H, ddd, J = 8.4, 7.6, 1.6 Hz), 7.24-7.16 (2H,
, 705Ffﬂ%§(ﬁm)§2}-81m) 6.95 (1H, dd, J = 7.6, 7.2 Hz), 3.74

(3H 2%9 IR (KB): 3@83@10&%}163&55603 1526, F439| 140@%&:1;:11 fo r C18H15N5Q2S [err]
0.5 H . 57.7 71: S, 8.56, 57.78; H,

4 29: N %gahgalcé fogcbémmozs o) %M g3é(1§357 [R8 k0. Frouna: c, 5844 1

4-[4- Ami ng 3: 4 fodisngghoxy- benzoyl) - t hi azol - 2-yl am no] -
benzenesul %3 oham e 35 [err]
[err] e Fxample C(30): [4-Amino-2-(pyridin-3-ylamino)-thiazol-5-yl]-naphthalen25yl-methanone

Hz

The title compound was prepared essentially as described for Example C(1). 3-Pyridyl-

15

isothiocyanate and 2-bromo-2’-acetonaphthone gave, after recrystallization from EtOH, a yellow

solid in 12% yield, mp 242-243°C (decomp.).

IH NMR (DMSO-dg): & 10.97 (1H, 5), 8.82 (1H, d, J = 2.5 Hz), 8.36-8.18 (3H, m), 8.13 (1H,

ddd, J =84, 4.0, 1.6 Hz), 8.08-7.93 (2H, m), 7.77 (1H, dd, J = 8.4, 1.6 Hz), 7.60 (2H, dddd, J =
20 143,10.6,7.9,2.2 Hz),7.39 (1H, dd, ] = 8.4, 5.0 Hz).

FABMS (MH+): 347.

IR (KBr): 3462, 3316, 3261, 3071, 1623, 1584, 1531, 1421 cm-1. _

Anal. Calcd. for C19H14N40S: C, 65.88; H, 4.07; N, 16.17; S, 9.26. Found: C, 65.80; H, 4.09;

N, 16.09; S, 9.34.
25 ¢ Example C(31): [4-Amino-2-(2-methoxy-benzylamino)-thiazol-5-yl]-(5-chloro-benzofuran-

NHz
v %
N
H
ol .
34

2-yl)-methanone

v
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The title conmpound was prepared essentially as described for Exanple C(1).

4- | sot hi ocyanat o- benzenesul f onam de and o
2- brom-2', 4' wb shg@xyacet ophenone provi ded 75% yi el d ebrysddsee
powder-, np 249-250C 1H NVR (DVSO:-d6): [err] 10. 93 (1H bs), 7.93 (2H,
bs), 7.75 (4H, bs) 7.25 (2H, bs), 7.21 (1H, d, 8.1 Hz), 6.61

IH d 3 =19 ) 655 (1H dd I 3.76
ESH s). FAFBmgﬂE mw?é“nés@s prepar “Rh%\F‘a“‘EéF‘é‘gQ o‘ga‘é‘%ﬁﬂ%m

49. 76; H 4C(jlg 2NgetlokyBéhiz ﬁsot%efaﬁateEﬁ&%mrﬁbac&@l-ﬁ-@hlofdbenzofuran Pro¥ided 52%
12.77: S, 14 Exa Q(34): Ethyl

4- [ 4- Ani no- vieldf gellavapryyder, AR %"rﬁﬁo) t hi azol e- 5- car bonyl ] -

benzoate 103 I -
title corrpodﬂﬁmg\%él)pr gﬁg ezsol9 A6 bn)t’|8gF |‘§/H adss?gezléc(rurlbbesd 7f%3 (IExd J_Z'zgﬁ’) 4-
| sot hi ocyanm;@(ugm;aaemaonmﬂﬁ ddnik= 2003k He),3n0He ) V.28 bidhziphte8. lpHz)yi ded

95% yiel 8 of 15 yell >

11. 1? ?1H OZ? (gL 4, {%%%ﬁ?ﬁ 87@2(1%2%]2 g?ﬁﬂ%"zﬁﬁzﬁlw (%E’%ﬂgés[lgﬁﬁ]
8.4 1), 7.4 dfabs) 7.26 (2H bs). 4.33 (2H 4. 3 =72Hz) 1.33 (3H,
t, 3 =72 k)’ FABVG (MH+): 447, Anal . Calcd. for CLOHI8N4OBS?

[err] 0.4 I-E.&BMS(W"‘BG%MHMA 18; N, 12.38; S, 14.13. Found: C, 20 50.11;
H 3.97; N,

o A o ABfLCREq T CAENENIONCLS: € SBEATR £960E b1z, 5, 7.75; €1, 857 Found: C,

benzenesul f gnemile.85; N, 10.11; S, 7.85; Cl, 8.63. [err] 25

The title corrpound was prepared essenti al as described for Exanple C(1).
a- 1901 hi Epespisi B2 Jbramn P BrieReomRiH2ol-6-lamino)-thiazol-S-y1)-(2-méthoxy-
2-brono-2', 4 pg Y m&ophenone furnished a yel |l ow solid in 75%
yield, np 242757 err

OCH3

Q0"
; E,(s (
The title compound was prepared in a manner analogous to that described for Example
15 C(1). 6-Isothiocyanato-1H-benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Transl.),
vol. 24 (1990), pp. 818-822) and 2-bromo-2'-methoxyacetophenone provided 72% yield of
amorphous yellow powder, mp 180-185°C (decomp.). _
1H NMR (DMSO-d¢): § 12.40 (1H, bs), 10.61 (1H, bs), 8.16 (1H, s), 7.94 (2H, bs), 7.83 (1H,
bs), 7.53 (1H, d, J = 8.4 Hz), 7.36 (1H, ddd, J = 8.4, 7.6, 1.6 Hz), 7.24-7.16 (2H, m), 7.05 (1H, d,
J=8.1Hz), 6.95 (1H, dd, J = 7.6, 7.2 Hz), 3.74 (3H, s).
20 FABMS (MH): 366.
Anal. Calcd. for C1gH15N502S » 0.5 H20: C, 57.74; H, 4.31; N, 18.71; S, 8.56. Found: C,
57.78; H, 4.29; N, 18.64; S, 8.53.
» Example C(33): 4-[4-Amino-5-(2,4-dimethoxy-benzoyl)-thiazol-2-ylamino]-

benzenesulfonamide

25 H2Nsslp CHj ’
Hz
N
N’Lsﬁ(‘ ;oca-, .
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30 . 36 1 1H NMR
(DVBO-d6): [err 10.97 (1H, bs), 8.00 (2H, bs); 7.76 (2H, d, J = 9.7 Hz)

7.72 (2H, d, whes T He), 7.24 (2R bs). 722 (I, d

7.07(1H s) 79'6'?"(1H d, J = 7.5 Hz), 2.29 (3H, "%”é’ﬁz"(’%

FABVS (MH+) : 403, Anal . Gl cd. for C18H18N4CBSZ c 53_.71 H, 451 N,
13.92: 'S, 15.93. Found: C, 4.54: N 13,69, S 15 83"

Exanpl & C(36) : Thptn}ﬁqempgm{dmsmrweé@&esnaﬂmaﬁ Hesstbaddonbxamnje Cel)né- 2- y)

sul fanyl ) 1sothioc anato-benzenesulfonamlde and 2-bromo—2’ 4dimethoxyacetophenone provided 75%
phenyl am noi tl‘)l,l azol - 5- 549 -dichloro-4-trifl uo?orretph Rlényfg met hanon

e 10 Yyield of yellow powder mp 249-250°C. [err]

[err] Iy &IM%SEME%I%( gtfo 421, golg,%d(zﬁaﬁs)pf‘?soﬁhegs) €335 0, 34 ¥280m, g,

descri bed

Chl or o- 5- &L'sfing,g@%?gﬁxlcr ey ;e3n 8syfnfuafxan%h?r9ﬁ%?>3'7b GEY N REgangt e and

2-bro chforo-4"“trifl uodronet ace ophenone furni shed an
or ange soFA@M&(MH% y438| d, np 130- 132[err] C. 15 1H NVR (DVSO- d6):
8.6 , , 8. 38 b H,
3% % O habd gt G lapliaasy R 40, Bye 38T S80S 18" goghs ), B
(KBr): 32%3s. ﬁ0142877 §5ffge, 1531, 1431, 1320 cm 1. Anal . Calcd. for

C22H13C1F3N5B'S2: €, " 47.87; H, 2.37; N, 12.69; S, 11.62; C, 6.42. Found:
C, 47.79; *HExampl: C(84): E_zhss4*[45\mm9-2ﬂ&su®moﬁpb®yla@@no)*thﬁndqﬁmrb@(xﬂ11) ;

[ 4- Ami no- 2- ( k‘f_ ghzoi m dazol - 6-yl am no) - t hi azol -5-yl ] - (2, 6-di chl oro-4-
trifluoronmethyl-phenyl)-nmethanone

.Q

[err] HaN,

[err] The titlg oun pidepEted i n a manner anal ogous
to that described for Exanple :

6- |1 sot hi ocyanat o- 1H benzoi m dazol ev et al,. Pharm Chem J. (Engl.
Transl.), 0

The title compound was prepared substantially as described for Example C(1). 4-

Isothiocyanato-benzenesulfonamide and ethyl 4-bromoacetyl-benzoate provided 95% yield of
15 yellow powder, mp 225-227°C.
IH NMR (DMSO-ds): 8 11.16 (1H, s), 8.32 (2H, bs), 8.04 (2H, d, J = 8.4 Hz), 7.80 (2H, d, J =
8.4 Hz), 7.78 (4H, bs), 7.26 (2H, bs), 4.33 (2H, q, J = 7.2 Hz), 1.33 (3H, t, ] = 7.2 Hz).
FABMS (MH*): 447.
Anal. Calcd. for C1gH18N405S52 ¢ 0.4 H20: C, 50.30; H, 4.18; N, 12.38; 8, 14.13. Found: C,
50.11; H, 3.97; N, 12.26; S, 14.14.

20
e Example C(35): 4-[4-Amino-5-(2,4-dimethyl-benzoyl)-thiazol-2-ylamino]-
benzenesulfonamide
Hst p
Ho
Oﬁ@ ;: § F
| NS o
25 The title compound was prepared essentially as described for Example C(1). 4-

Isothiocyanatobenzenesulfonamide and 2-bromo-2',4'-dimethylacetophenone furnished a yellow
solid in 75% yield, mp 242-244°C. v
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vol . 24 (1990), pp. 818-822) and

2-brqno-2',6' -dichloro-4'-trifluoronethyl -acet ophenone gave a yel | ow
solid in 56% wogdegidsbat deconposed at a tenperature above 18p¢fiUsds2809

1H NVR- (DMBO-d6): [err] 12.45 (1H, bd, -J = 16.0 Hz), 11.10-10.80(1H m,
8.20 (1H, s),.8.00 (2H, s), 7.70-7.45 (2H,-m-, 7..20 (1H, d, J_= 8.0
Hz). 30 7 [
IR (KBr): 3HNMRIPMSQga)o 5 10994 1H,bs),8-00:GH, b, %76 (2H, 4, ﬁ@%é*f)wl% (2B ol =
Anal . Calc r gﬁg@iewéﬂ %.010¢, of, 703k 178G 2753, 239 (4, 58
1 o o7 s 7 AR I ERENRER, § &S v, GOVRE o) s BT 2T R, 239 OB
12.45; d, si2.2873H,9. * Exanple C(38):

4-[ 4- Am no-5-(2 6-di chI oro-4-tri fl uor onet hyl - benzoyl ) -t hi azol - 2-yl am no] -
benzenesul @gH): 4 [err]

[err] nal. Caled. fof B§gH RO SRA1 VRS T B #3.92} 335981 Fadddy (3S3.47; H,
descri bed (\o zfrrp 0e ?ﬁ %éN@Z’S?O | sot hi ocyanat obenzenesul f onam de and

2- br ono- 2 4EB4dNCh369(S4'15 83.ri fl uoronet hyl ) acet ophenone f urni shed,

arrer Yo US AL L RIS P 50 et S EIRERS BRSSP,

8.10 (1H, s) &n Enﬁr&ﬂi:m&bl 3 ylj7(2(6AMtichldrb-4-iiffuofonisthyl phényBemethanone  HRFABNES:
Cal cd. for 7’?1 120 2F3N403S2 " (MHt) 1 510. 9680, found: 510.9697. 15 Anal .
Cal cd. for C17H11Cl12F3N403S2[err] 0.1 H20 [e r 6: C, 40.28; H, 2.51; N,
10. 30; S, 11.97: d, 13.51.%Fosn#~C Y4 H, 2.28. N, 10.75; S,

12. 31; , 13.61. Exanpl & b’ PREN

4-[ 4- Artho- 2- (4- sul f anoyl - phenyl anho) - t hi azol e- r bonyl ] -

benzoat e [err] 2D

[err] The title compound was prepared essentially as de[s«a’xheil for Example C(1). 2Fifle(2tit| e

conpound ared in.a nan n le C(1).

4-1sot hi o\(lz\@’r\%f" -ighorems iy} P%?%{A]‘FT?JZ‘S‘S’%%@Q%?‘%&Y acgf%%gtgﬁ'heny enzoat e

provi ded a 2 @tdichloro-4’-trifhiromethyl-aéstéphenadeturnished 2 @nge solid in 52% yield, mp 130-
132°C.

15 1H NMR (DMSO-dg): 88.65 (1H, bs), 8.38 (1H, bs), 8.06 (2H, d, J = 8.0 Hz), 7.80 (1H, t,J =

7.0 Hz), 7.74-7.64 (4H, m), 7.54 (2H, d, J = 8.0 Hz).

IR (KBf): 3272, 3048, 1596, 1531, 1431, 1320 cm-1.

Anal. Calcd. for C29H13CIFaN503S2: C, 47.87; H, 2.37; N, 12.69; S, 11.62; Cl, 6.42. Found:
C,47.79; H, 2.44; N, 12.54; S, 11.70; C], 6.52.

e Example C(37): [4-Amino-2-(1H-benzoimidazol-6-ylamino)-thiazol-5-y1}-(2,6-dichloro-4-

20
triflucromethyl-phenyl)-methanone
NHz
|
eviag!
4” H CF3
The title compound was prepared in a manner analogous to that described for Example
25

C(1). 6-Isothiocyanato-1 H-benzoimidazole (see Boev et al,. Pharm. Chem. J. (Engl. Transl.),
vol. 24 (1990), pp. 818-822) and 2-bromo-2',6'-dichloro-4'-trifluoromethyl-acetophenone gave a
yellow solid in 56% yield that decomposed at a temperature above 180°C.
1H NMR (DMSO-dg): 8 12.45 (1H, bd, J = 16.0 Hz), 11.10-10.80 (1H, m), 8.20 (1H, s), 8.00
(2H, s), 7.70-7.45 (2H, m), 7.20 (1H, d, J = 8.0 Hz).
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1HNMR (DVBO-d6): [err] 11.13 (1H, s), 8.26 (2H, bs), 8.15 (2H, dd, J = 7.2,
1.6 _Hz), 7.83-7.73 25 (7H, n), 7.66-7.59 (2H: n), 7.41 (2H, d, J =

Hz), 7.27 (2o 95h184s HRFABMS (MH): Cal cd.: 495.0797. Foge.g@sgﬁ%‘ésngﬁl.Z

Anal .- Cal cd. for C23H18N4A(6S2 [err]. 0.2 H20: C, 55.45; H 1. 25;
S, 12.87. Found: C, 55.34; H 3.592; N, 11.01; S, 12.88. _
38 * Exanpl e C(40):

[ 4- Anri nb- JR((KBretH8%\29Fhd6y9, 4659 d¥6T, B0 ail5- yI | - (4- met hyl - | H

I m dazol - %&gﬁsmﬁnw

NH2 [err]

[err] 5  Anal Calcd forC]gHi(ErlgFMWGHOMWHOHﬂzﬁH@QDCMS S$HiH;2.95aN, t he
structural fornu first grepared as follows. Bromne (0.40 ni,
7.77 mml) vléssa%ﬁ?esfldﬁ&&vfe'endt&é J6113.O% N, 1245431, 13.87.

5- acetyl I nE _Og.
Com , or®, iple COBCHERARR-S-406 o Bigroke i Bhe s Wb JRp S il

t he HOAC vvasbmmméﬁnanndvacuo and 10 the residue partitioned with CH2dO 2
and sat. aq. NaHCG3. The organic |ayer wagywashed with brine, dried
over Na2SO4, and evaporated to provi de a | rown solid, 625 ng (40%

yi el d), whi ch was used wt ho@t nfication. 1H NWVR
(DVBO-d6): [err] 12.65 (1H, bs) 62 (2H, s), 2.44 (3H s).
The title conpound was prepared i} a rranhher anal Bous to that used in

Exanple C(1). 1§hefn Nd Qmmﬁ%@%hﬂﬁyﬁﬂeﬁb&fﬂr Example C(1).
5- brorri) cetyl -4-net hyl -1H 1 m dazol e provided a yell po er in 57%
yi el d, (ip Isoflgoqygpatehepzenesulfonamige ppd-2- Em@ ,éeqwhlfreﬁ Imﬂzorgsle@macthenm 21

| E %E 3 ), ; %gﬂglhédz bk rths.%rystﬁh;a@m( ﬁbﬁvﬁé)}mgz(())d&d(d%ﬁx% ta bgnzenc azeo % 6 94

Cal cd. 3521143%45%!‘19@@?2%2963940 Anal . Cal cd. for C15HI 5N5028 [err]
N 525253)4 T Ny DMEb-d3): s, @ggﬁﬁ} é%a(% 9777 R M 0 1805 43 478
[ 4- Ami no- REsBMdeaRY: flarmlyﬂpj@ﬁwmﬁgxmm :2510l96R0.YFdumé2 5 f0.s8get hy ! -

phenyl ) - et hanone
1- (4- 1 got W@hf&hﬂtbﬁﬁhﬂﬂﬂ@ZMﬁ&ﬁle&D «Béitd G.0.280H, 25E0NN0381 S.f or nul a
11.97; Cl, 13.51. Found: C, 40.58; H, 2.28; N, 10.75; S, 12.31; Cl, 13.61.

e Example C(39): Phenyl 4-[4-Amino-2-(4-sulfamoyl-phenylamino)-thiazole-5-carbonyl)-

. benzoate

HzN‘s&
R
20 ,N"(s\ °
H o}

The title compound was prepared in a manner analogous to that used in Example C(1).
4-Isothiocyanato-benzenesulfonamide and 4-(bromoacetyl)-phenyl benzoate provided a yellow
solid in 77% yield, mp >300°C.

'HNMR (DMSO-dg): 8 11.13 (1H, s), 8.26k(2}1, bs), 8.15 (2H, dd, J=7.2, 1.6 Hz), 7.83-7.73
25 (7H,m), 7.66-7.59 (2H, m), 7.41 2H, 4, J = 6.9 Hz), 7.27 (2H, s).

HRFABMS (MH"): Calcd.: 495.0797. Found: 495.0812.

Anal. Calcd. for C3H;3N40sS; « 0.2 H;O: C, 55.45; H, 3.72; N, 11.25; S, 12.87. Found: C,u

55.34; H, 3.592; N, 11.01; S, 12.88. ”
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was first prepared as follows. To a solution of 1-(4-am no-phenyl)-IH .

I m dazole (1.00 g, 6.30 nmmol; Venuti et al, J. Med. Chem, vol. 31 (1988),
pp. 2136- 2145\ 49 acetone (10 mL) at err]Cwas sinmltpaagossshysoadded
a solution oftFNCJ%osgene (580 [err]L, 7.6 30

39 mmol) in acetone (15 nL) and a sol uti.on of .25% aq._ .
Na2CO3 (15 n). The mixture was stirred at Olerr] C 0.5 ur and
al | oned o "waExample CAM Hehminont-(f-metbory-phenglagng)- 5&)61??%1?8%@‘9"

renoved Underu&ﬁggfggdgﬁaﬁﬁﬂﬁ@ and the residue diluted with H20. The
cream col ored recipitate was flltereﬂﬁoff washed wi th H20, and

dried under high vacuumto give 1.20g (95% crude vyi el d) of a light
tan solid, which was used wi t houty %‘gakl on. 1H NMR

(DVBO-d6): [err] 8.33 (1H s), 7. 81 ZN7' (2H, d, J = 8.8 Hz), 7.61
(2H, d, J = 8.8 Hz), 7.12 (1H, s). The t|tIe conpound
was prepred in a manner |ike that described for Exanple C(l). 1- H
(4-1sot hi ocyanat o- phenyl ) -1 H i m dazol e and Br N
2-brono-2', 4' -di net hyl - acet ophenone provided a yellow solid in

yield, np 180.0- SBroBioaretyl@-methygl-1H-imidaroly, Bibsh.fws fhe Sf@?'fﬁljal foymgly (1H, s) ,

8.10 (IH, 7 J J
5 & 0( e Jjazt%s p%éa}e?as?a g@@#@k@ 8L775'67r?§oﬁ%%added mp%lsé?bégdmndﬂ
(3H, s).  of5- wmq-mmmwwmamm%emga TR}, Ladbatinales 2l /. szshm yol. 48
FABVS ( MH+ 0. fq

64. 17; ) 18%3 8377‘8@ gmz%a(?@g"ﬁo ﬁ&‘%},’ ﬂ%%%‘“& "H]“"“S ‘ég%c\)‘fc“‘??

S, 8.211 10 the ré%uﬁx pﬁﬂhﬁne@(wlﬁh)CHgCIo and sat. aq. NaHCOs. The organic layer was washed with

[ 4_ Am no- 2- mol 84 a%g oratedr{o)provxde aZl t §ro¥m]sol(1§f 65? Er@/(h?‘g ryruild).

t hi ophen- 2-
[err] whxch was usedﬂi@oﬁdfhﬂlﬁer@ﬂfmaﬁbﬂ was prepared in a nmanner like that

et dasol o HNMIRIBYERE Ty2ds gt her B0 aMEEY DRESE AR D 1 1 ophene
(from Exanpl e C( Iﬂﬂe)ml%@m sld vaus priphred/irs o miather anﬁag}fmytoethﬁi usmmfa{nprerqm
1H NWVR (DIVISOd err ﬁ.

(1H, s) 47 We(‘ y-pjaen iso lgcg'atga%quﬁlyi g)ggt%ei ?ﬂ?&d?ll—gfn.%?é_q}e s%%%fi a]y?lloy_ 10
(1H, s), 6. Sdwdetid 50 v ,é]d—mg;ﬁgjjg)c 2. 28 (3H, s). IR (KBr): 3402, 3278,
3103, 2982, l(\)ll%iR (]i)51\%§)0-d]6-)4 312.28 (18, bs) 10 21 (1H, s), 8.00 (2H, bs), 7.56 (1H, 5), 7.49 (2H, d,
=9.0 Hz), 6.94 (2H, d, T = 9.0 Hz), 3.75 ( 3H, s), 2.50 (3H, s).
HRFABMS (M+Na*): Calcd.: 352.0844. Found: 352.0840.
Anal. Calcd. for CysH sNsO,S « 0.5 HoO: C, 53.24; H, 4.77; N, 20.70; S, 9.48. Found: C,
oo 5343:H,4.78;N,20.54; S, 9.38.

e Example C(41): [4-Amino-2-(4-imidazol-1-yl-phenylamino)-thiazol-5-y1]-(2,4-dimethyl-

GO\ N—CZQ‘HS
' E’Ls y OCHs

1-(4-Isothiocyanato-phenyl)- 1 H-imidazole, which has the structural formula

phenyl)-methanone

25

—< >—NCS

N , was first prepared as follows. To a solution of 1-(4-amino-phenyl)-1H-
imidazole (1.00 g, 6.30 mmol; Venuti et al, J. Med. Chem., vol. 31 (1.9558), pPp- 2136-2145) in
acetone (10 mL) at 0°C was simultaneously added a solution of thiophosgene (580 uL, 7.6
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Anal . Calcd. for Cl7HL6NSOS2: C, 56.67; H, 3.96; N, 18.36; S, 16.81. Found:
C, 56.38; H, 4.06; N, 18.13; S, 16.67. - * Exanpl e C(43):

[ 4- Ami no- 2- (Wwigobeisgs M dazol - 5-yl am no) thi azol - 5-yl | - (1- metRyhcoshblios
pyrrol -2- yI) nmet hanone

40 _ [err]

1

[err] 1 mmol)in acct?#e“?ﬂ@é“‘ib?ﬂ%ﬂﬁ?d)f%é@ aﬂr@?ﬁgpe&lﬁ By WF%W&S%’Q@GS to

that used g mc%mhsu&amlowed to@af;ﬁmabﬁq ﬁe%herelddmbp@ﬁa%rmxﬂéa&gﬁgsgge Boev

et al., Pharm Chem J. (Engl. Transl)., 2) and

2- chl or oageegyed NP‘#PEFWP“W?SP‘B’P and g &?@ueéﬂlapd wnls;in@h abe greemggmyed pp.
212-213)

(DN ol PP SIS Y e G Pkl BHIG il e Pl Sachily ‘% ve 1208048,
bs), 7. 55 crude{yie ,)ofahgh;taa selid; wlngh was et without fithexjpurifigation. 1. 9 Hz), 6.92
(1H mS, 6.62 (IH, dd, J = 3.7, 2.1 Hz), 6.04 (1H, dd, J = 4.1, 2.1

o)) S SomMstm ineso-gq! SEABE M9 ors R AORR Ao PAY R 1

9. 33. Fouhid), 742 (3H, 98; H 4.28; N, 24.46; S, 9.33. Exanpl e
o 3L PH MY Bl b B AP LEABROINrbed Rir FoBinpe (1T ") -

phenyl }-ethanone
[err] (4-IsothiocyanatoTpi$nle-llHe'midmpie andi2-hesno2’ galirecthyseetopheabhe/pradided a

descri bed_f 3 . A etyl phenyl i sothiocyanate and

2- brolrr]inoz;cg? W %F@b}%%‘% Bfgﬁlgﬂg'l(spljé@h Eiagpl eyC( I19)) Igavg a yell ow
lid 3RR 4

5000 (2r)  RSMRIDMS A € 103018, ), 81 GO ORMIEWEY st o JL 474, 0)

7 62 (1H, 768 (ZHA, $=0.0-H43), 7.20 (i, (ci1H=7($Hz), F167.00 (2], m)22.28 (IEBH), 294,(3H, 39 ( 3H,

1318 127§£ et pe, 315, 2003 J@és%n@”?’%‘% el Caled Tor

C17H15N3CRaBMSNTI+ - 020 C 55.72; H, 4.40; N, 11.47; S, 17.50. Found: C,
55.92; H, 4.44; N, 11.51; 17. 44.
Anal. Calcd. for G, H Ny os «0.2'H;0: C, 64.17; H,4.97; N, 17.82; S, 8.16. Found: C, 64.14;
15 H,4.98;N, 17.68; S, 8.21.

s Example C(42): [4-Amino-2-(4-imidazol-1-yl-phenylamino)-thiazol-5-y1]-(3-methyl-

@%ﬁ%

The title compound was prepared in a manner like that described for Example C(1). 1-

thiophen-2-yl)-methanone

20

(4-Isothiocyanato-phenyl)-1 H-imidazole (from Example C(41)) and 2-bromoacetyl-3-methyl-
thiophene (from Example C(19)) provided a yellow solid in 83% yield, mp>300°C.
1H NMR (DMSO-dg): & 10.98 (1H, s), 8.25 (1H, s), 8.18 (1H, bs), 7.77 (1H, 5), 7.72 (2H, J =
6.5 Hz), 7.65 (1H, s), 7.62 (2H, } = 4.7), 7.10 (1H, 5), 6.98 (1H, d, J = 5.0 Hz), 2.28 (3H, s).

25 IR (KBr): 3402, 3278, 3103, 2982, 160§, 1523, 1422, 1306 cm™.
Anal. Calcd. for C,;H,([N;OS,: C, 56.67; H, 3.96; N, 18.36; S, 16.81. Found: C, 56.38; H, 4.06;
N, 18.13; S, 16.67. ’
¢ Example C(43)': [4-Amino—2-(lHébcnzimidazol-S-ylanﬁno)-ﬂxiazoi-S—yl]-(l-methyl—lH-

pyrrol-2-yl)-methanone
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25 * Exanple C(45):

t rans- 3RS- Am no- 4RS- {4-[ 4- am no- 5- ( 3- net hyl -t hi ophene- 2- car bonyl ) - .

t hi azol - 2-y| aRypedng@nzoyl }- di hydro-furan- 2-one PCT/US98/22809
[err] -~ - 30 41

The t|tIe conmpound was prepared essentlal |y as descr:i bed f-or .Exanple_C(1)..

The product from 4-isot hi o- cygnat o- ben | - DL- honoseri ne | actone and
2- br ompatet yl - 3- et hyl - t hi ofr le C(19)) was extracted
into 10%i-PrOH CHC13. Flash col um

% ography with 2-3-4-5-6%
MeOH CH2C12 st epw se gradi ent gave a yeL';II sdl i M n 43% yield, np

162- 3C. 1H NVR ( DVSO- d6 11.05 (1H, .s). 8.88 (2H d, J. =
8. 1Hz) 8. 32 (2HTh5§}l(e°9mB‘Bmézz‘HbE’{eT{’r dmamméef%’.‘%“&%ﬂﬁ‘,°‘§‘?‘7’g°‘ﬂ§|$f‘a‘8?_lef@-9.o
Hz)g 3 HS )1 (éﬁothﬁjocﬁnato W%eﬁ&mﬂﬁz&@(s@éﬂo&dmaﬂ PhdomOChk##). J. (‘lfnZB Tf&ﬁsﬂ) Gol. 204 )

8.7, 6.75Hz(1990), pp 81$18322)|4313 ?—ch@metywsaethﬂawmﬁ’ﬁ?cz8?,3# Sy “31(5%2?1 PP

1413, 1313, 5%1%5%’3)éi%gﬂdefcf:g}y%l%owsohdlf%ﬂ&”ﬁg%%Clo anal . Cai od for

C20H18NAOA 12.46; S, 14.26. Foun
53.56; H, 4TISMRNDMSOs%): &]2.4341Habs), 10.65 (ﬂHEman&;weud 25794 8 Hyhs), 7SS (i, a,

3RS- [ 4- Ami np- 2+ (3 PRSP, 4R PG NEo Pef BIRQTH! dhy, 623 7R! a3 = =37.2.1 80, 604 (1K,

yl am no] - butyrate
The title cdnmamu 2kHzy3.8p AW d).essential ly as described for Exanple C(1).

-ZITIgr ono ﬁ.ﬁ.ﬂ%ﬁhﬁ We): hra/a(k)‘:dg?n% P?Qtﬂu%ﬁ}’ﬁ@ﬁabm er?ELS) ?n\?\/as extracted

with 109 -RnMaléﬁ-derIl.aHhHsmS €08 Fho: dhﬁéﬁatldwamm 2444518, 9.33. Fogad: C, 56.08;
MeOH CH2d 2ng1¥§ﬁ12\4el Ig)vg §30| idin 45%vyield, np 129-30C.

e Example C(44): 1-{4-[4-Amino-5-(3-methy}-thiophene-2-carbonyl)-thiazol-2-ylamino]-
phenyl}-ethanone

2 s
15 ”3)\0\,\,1%
H HsC

The title compound was prepared essentially as described for Example C(1). 4-
Acetylphenyl isothiocyanate and 2-bromoacetyl-3-methyl-thiophene (from Example C(19)) gave
a yellow solid in 89% yield, mp 171-2°C.
IH NMR (DMSO-dg): 8 11.14 (1H, s), 8.22 (2H, bs), 7.95 (2H, d,T=9.0Hz), 7.76 ?H, d, I =
20 9.0Hz),7.62(1H, d, ] = 5.0 Hz), 7.00 (1H, d, J = 5.0 Hz), 2.53 (3H, 5), 2.39 3H, ).
IR (KBr): 3618, 3354, 3254, 3178, 3072, 1651, 1599, 1524, 1403, 1355, 1318, 1275, 1170 cmL.
FABMS (MH"): 357.
Anal. Calcd for C17H15N302S2 * 0.5H20: C, 55.72; H, 4.40; N, 11.47; S, 17.50. Found: C,
55.92; H,4.44; N, 11.51; S, 17.44.
e Example C(45): trans-3RS-Amino-4RS-{4-[4-amino-5-(3-methyl-thiophene-2-carbonyl)-
thiazol-2-ylamino]-benzoyl }-dihydro-furan-2-one

H
o 2
HaoN
e aOwe
o) b HC™\F
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20 1H NVR (DVBO-d6): [err] 8.61 (1H d, J = 7.8 Hz), '8.08 (2H bs), 7.53

(1Hd J =5.0 Hz), 6.94 (1H, d, J =5:0 Hz), 4.05 (2H, g, J = 7.2
233 ( 22-1.12 (6H, M. . IR (KBr): 3307 , 2976,

1737 1618, 3‘?85?“3?526 1423, 1349, 1215, 1183, 1091 cm 1. "é%é”é

(MH+) : 353, Anal . Calcd for CI5H 9N3CBS2: C, 50.97; H,_5.42; N, 11.89;

S, 18.14. Found: C, 50.81; H, 25 5.39; N, 11.72: S, 17.97. * “Exanpl e

C(47): W-[ 4- Ani B e compeind vasmaepased|easentially s desprived far BxamploC(l)aFhao] -

Fg nz ]e ne Z g |pf SHIE S 4-isothio-cyanato-benzoyl-DL-homoserine lactone and 2-bic£znﬂ6a{cltyl-3-meﬂmyl— '
[err] thiophene (fronsEmmple 608)yvas gxthacted\intotl ARy O8/CIR1 3 Flash solummo

3. Gon. " cewmalOgaRhy yish 235 SRR CR T bR kg SSeh i Rfa The”

7.77 mol lew&pa@gdcdropw se into the solution of
1-(4- nB‘ihyI-thl azol -5-yl)- 5 ethanone (2.05 ny, 14.5 mmol; Ganapathi et
al ., Proc \HMIRA(PMSQ:ds): $ci1.0538H: s), S8 (24, 4, néson@ns)sz (2H bs),ﬁ|:85 (3B24,388) in

HOAc (3 mbL). The m xture was t|rr dat Béerr]c ours and turned
Mo St s Feil kel 148 (ad el lny G dir 2 S HRY 473 (i dued

to cool . Thes 6¥\¢ 40ReH, ddd, Jém\seﬂzlomaa@w(mdd& he yoessgue7RR).L I ti oned
bet ween CH2Q 2 ‘and sat agq NaHCCG3. The organi ¢ Iayer was washed with

brine, driIR{BreB4Na25R3) 30840 U7 By 8§56 L0811, 541\3313513b1254k11:8mlcmd1 1.3 g

(41% vyi el ?AFW ]@a..)%used W thout further purification. 10 1HNVR (CDC13):
[err] 88 8 (2H, s), 2.81 (3H, s). The title
conpoulfl \imal. paled forahoHngN4 OGSO 4HICr| OgF3UEL; HO4RInAN, lQ%dSJHZBXMcBCG( 1).

4- | sot hi ocyanat o- benzenesul f onam de and 5- bronpacetyl - 4- net hyl -t hi azol e

provi ded 238 at28: N, 1230:iS41443-3106 yi el d, np 265- 266 c 1H NVR

DVBO- d6) & ) . Bot3fe. thidoll® (4H, b
(7 Ve (2H) b[l?{afnblejé@%)a ﬁtﬁ;lﬁ3k§)[4-pﬁm9&5((élﬁ'; uﬁhath t%g Qf%glvrbo%‘li% ﬁlaéol\}s %8 g Al s),

42.52: H, 3y3anlm<>]~butmte1 1 s 24 32. Found c 42.28: H, 3.33: N,
17.15; S, 24.52. Exarrple a(48): NHo

4-[ 4- Am no- 5- ( 3- net hyl -t hi ophene 2 cay bon |azol 2-yl am no] -
benzengsul f onanmi de 20 (?,}“ i
HC

The title compound was prepared essentially as described for Example C(1). The
product from ethyl dl-3-isothiocyanato-butyrate and 2-bromoacetyl-3-methyl-thiophene (from
Example C(19)) was extracted with 10% i-PrOH/ CHCl3. Flash column chromatography with
3% MeOH/CH2Cl2 gave a yellow solid in 45% yield, mp 129-30°C.

20 1y NMR (DMSO-dg): & 8.61 (1H, d, ] = 7.8 Hz), 8.08 (2H, bs), 7.53 (1H, d, ] = 5.0 Hz), 6.94
(1H, d, Y = 5.0 Hz), 4.05 (2H, q, ] = 7.2 Hz), 2.33 (3H, s), 1.22-1.12 (6H, m).
IR (KBr): 3307, 3213, 3160, 2976, 1737, 1618, 1586, 1526, 1423, 1349, 1215, 1183, 1091 cm-L.

FABMS (MH"): 353.
Anal. Calcd for C;}5H19N30382: C, 50.97; H, 5.42; N, 11.89; §, 18.14. Found: C, 50.81; H,

25 53%N,11.72; S, 17.97.
o Example C(47): 4-[4-Amino-5-(4-methyl-thiazole-5-carbonyl)-thiazol-2-ylamino]-

HN P g7 N
2ol St

30 42
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[err] The title conmpound was prepared in a manner anal ogous

to that used in Exanmple C(I). 4- | sot hi ocyanat 0- benzenesul f onam de and
2- br onpacet Y| wérogRiday! - t hi ophene (from Exanpl e C(19)) ppeHuSRA2R0
yellow solid in 69%yield, np 284.5-286.0[err]C. 1HNVR ( DMSO- d6) :

[err] 11.11 (1H s), 8.20 (2H bs), 7.80 (2H d, J =10.7 Hz), . 7.76 (2H d,
J 25 =10.7 Hz), 7.61 (1H, d, J = 5.0 Hz), 7.26 (2H, s), 6.90 (1H d, J =

5.0 Hz),12.38 (3H, s). Anal . Cal cd. for C15H14N403S3: 5.67; H,
3.58; N, 14.20; S, 24.39. Found: C, 45.52; H, 3.58; N, ~Npg S,

24[ 36. ( %%ﬁ@ﬁ%?ylhmmzoﬁe which has tlg, stru?:tural formula o] , was

4-[ 4- Am no- 5- (3- net hy enzo t hi ophene- 2- on Zo

T i o D cmonarr e e BSyLias 2l 3, Gen. Cher. USSR Vo 32 (15657 5p. 596.975. Bromine
43 (0.75 mL, 7.77 mmol) was added dropwise into the soluuon of ﬂ(‘{-}nethyl-thxazol-s- l)-

The title conpound was prepared in a manner anal ogous to th
Exanpl e &( |ethanone (2.05-mg deH3i romgla Fanapathi ptabnBragl-Ingfagficad s&'hcfe“ AvoL. 22 (1945),

2- (2-br Omlapg,eséd 37233 g‘*ﬁ% 3 gFQZ?fbhﬁmlem% Bfirred red 2 858 854 R,w:;t_qﬂm?s Rk R4 eyder

in 73%yvyie c [err] 11.17 (1H,
bs), 8.33 ()Qllipwlcal;e E§0Ad (37mDywgsiaddedy)and aftqdﬁ?hcsms gilewedip cool. The HOZAZ wapH,

1 64403 POyl anf e Jog 1 meftipn ey Bt 1 and s a0l S racnf
3.67; N, 12ayktwaSwasliedvith brib, dried lexeniyd.80La8dgvaporated to give a black solid, 1.3 g

- 4° AT 10- 3142, AL UL LY SIS ol RHRGHNR) -t i 2701 - 2-y1 ami no] -

benzenesul f [err]
[err] 16 'E—HﬁMR (CDC13) 6 8.85 (1H, S) 4.28 (2H, s), 2.81 (3H, s)

[err] nmoacet yl 5-di ne hen whi ch has
LEruCtural for mulThefip FmBoLRd way gEebPA LA togher SRR et e HEpls .
2- br ono- 2' 4-136 i hraidbaRaRsilfhamiderant 6-brgrdcetyB4-methyl-thidkodd provided a brown
S-dimethylth e( 8 nmol ) provided 10.1 g (98% vyi el d) of
yel | ow oi | s°i‘8 &"Waéség&?vm t hout further purification. 1HNVR
(CDC13): [ e‘IHﬂle (ZJMS@Jd.-,). D11.18 (@1, £29708 61H, si 838 (£8}bs),5)78 @H36s)( BV (23), bs),

2.55 (3H, s).

Anal. Calcd. for C;gH3N5O3Ss: C, 42.52; H, 3.31; N, 17.11; S, 24.32. Found: C, 42.28; H,

3.33; N, 17.15; S, 24.52. '

e Example C(48): 4-[4-Amino-5-(3-methyl-thiophene-2-carbonyl)-thiazol-2-ylamino]-

15

benzenesulfonamide

Ha
20 HZN'C)#(')Q ”5:5”55 h

The title compound was prepared in 2 manner analogous to that used in Example C(1).
4-Tsothiocyanato-benzenesulfonamide and 2-bromoacetyl-3-methyl-thiophene (from Example
C(19)) provided a yellow solid in 69% yield, mp 284.5-286.0°C.

'HNMR (DMSO-dg): 5 11.11 (1H, s), 8.20 (2H, bs), 7.80 (2H, d, J =10.7 Hz), 7.76 (2H, d, J
25 =10.7 Hz), 7.61 (14, d, J = 5.0 Hz), 7.26 (2H, s), 6.90 (1H, d, J = 5.0 Hz), 2.38 (3H, s).

Anal. Calcd. for C;5H;4N403S3: C, 45.67; H, 3.58; N, 14.20; S, 24.39. Found: C, 45.52; H,

3.58; N, 14.04; S, 24.36. ’

¢ Example C(49): 4-[4-Amino-5-(3-methyl-benzo[b]thiophene-2-catbonyl)-thiazol-2-

ylamino]-benzenesulfonamide
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The title conmpound was prepared in a manner anal ogous to that used in
Exanple C(1). 4-| sot hi ocyanat o- benzenesul-f onam de and

3- brormacetylw@,%lg'gnet hyl -t hi ophene provided a vyell 0%&‘9{&@&%‘&8}( -69%
2H,

yield, np 263 1IHNVR (DVSO-d6): [err] 11.02 (IH,

bs), 7.76 (4H, s), 7.25 (2H, s), 6.87 (1H, s), . 2.43 (3H, s), 2.38 (3H,
s). 25 Anal. Calcd. for C16H16N403S3 C 47.04; H, 3.95 N 13.717S, -
23.55. Bound: C, 47.01; H, 13 62 23. 47. Exanpl e
C(511): 4-[4- Am no-5-(2-oxo-

1, 2, 3, 4-t et rahydr o- qui nol i ne- 6- carb

ylan1no] benzenesul f onam de

44 The

title conpound V&S 8F 8?0‘3?0‘13‘1%5@6? nya BEg re%nglr'a%%uscfl’fhg}‘ uied infsrample G- 4. 5
| sot hi g%y mmmmmeﬂmmemz (2-bromoacetyl)-3-methyl-benzo[b)thiophene .
6-(b ace t ne ave a rey-ye ow
sol(l din 4%’%‘9‘%%%“% %%%% "r‘?ﬁ%{% 'P“%w%bm AVR ( DVBO- d6§J f/e?/r] 1.08
(1H, s) 1'Qmm((DMSt99ds) & 1A 7((2H, bshB)33 (ZHSBs),B.0497.07HH, 1), 7.68.7.84 (1H, m)7 ﬁg)

f%? KBr ) - 3'&%%”%&5@ i%k@“ig'w%ﬁiégfﬂi @%{égz 2)1325931%? t1§L5?),cn~r1

HRFABMVS.  Cahg (Caldd for @ SHHISIR04 22, (SY143) HA3163;0840.60F 0184, $thdIRL61. 1911@ Anal .
Cal cd for C19HI TNSOAS2 %err] 0.6 MeOH: C, 50.88; H, 4.23; N, 15. S,

13.86. FouhthiN.12.35:%2187. 02: H, 4.00; N, 15.00; S, 13.60. " Exanpl e
| %gﬁ)yl [)fm fgggnae ety RNA N 518785: -ndthAThidPenk BL@ARhyIS-1hdol- b S1dhiflh)ch! or o-
[err] 15 benzenesulfonamide [err]
[err] | HN O Ha [err]
[err] f@ Ho
AN
_ . _ | R X 3
_ Hs
15
B
3-Bromoacetyl-2,5-dimethyl-thiophene, which has the structural formula o CHs
-, was prepared in a manner analogous to 2-bromo-2-iodoacetophenone for Example C(12). 3-
Acetyl-2, 5-dimethylthiophene (6.83 g, 44.3 mmol) provided 10.1 g (98% yield) of yellow oil,
which was used without further purification.
o0 '"HNMR (CDClL): §7.22 (1H, s), 4.64 (2H, s), 2.58 (3H, s), 2.36 (3H, s).

The title compound was prepared in a manner analogous to that used in Example C(1).
4-Isothiocyanato-benzenesulfonamide and 3-bromoacetyl-2,5-dimethyl-thiophene provided a
yellow powder in 69% yield, mp 263-5°C.

'HNMR (DMSO-dg): & 11.02 (1H, s), 8.05 (2H, bs), 7.76 (4H, s), 7.25 (2H, s), 6.87 (1H, 5),
2.43 (3H, s), 2.38 (3H, s).

95 Anal. Caled. for C,6H6N40583: C, 47.04: H, 3.95; N, 13.71; S, 23.55. Found: C, 47.01; H,
3.92; N, 13.62; S, 23.47.
o Example C(51): 4-[4-Amino-5-(2-0x0-1,2,3,4-tetrahydro-quinoline-6-carbonyl)-thiazol:2-

ylamino]-benzenesulfonamide -

30 . 44



[err] was prepared as follows. To 2',6'-dichloroacetophenone (1.0 g,
with ice-water and partitioned bet ween et her and sat- aq-NaHCO3. The arganic
light yellow oil, which matched b evi ously descri bed
(3H, M, 4.23 (2 )y - e Ll red in a
manner anal ogous %8%‘%1ﬁ8?m%°§‘88“1aﬁp‘ﬁ%§€?ses‘g@4‘§? £ GHBAb tor BrariE €Y
yeI | ow sol i r

%Wﬁ{%ﬁf@g@ gg??ﬂ %2%@2 1(%1@4 .?ﬁ(zH bs)j7 BLI0MH T8
50.51; H, 2IR/KBN, 32ﬁf»,331293 3369,71@8 1567, 1525, B4, B&én@”dlﬂ cml50, 32; H,
NH2 [err] 10

2- Brono- 2', 6' - di chl or o- acet ophenone, which has the structural fornula
5.30 mmol ) inwid98g1dsd nL) 20 was added dropwi se brom ne (272ctresyshbges5. 30
mol ) .-- The m xture was heated at 90[er¢]C for 1 hour, then dil uted
| ayer was washed with brine, ied over MySGH, concentrated and
azeotropbd wi th heptane twi ce, obt Pg g (100%vyield) of a

n
(see M ot kowska et al., Pol. J. 1981), pp. 631-642) and was
used w t hout further purification. 28 HNVR (CDC13): [err]q 7.39-7.33
6- I sot hi OCMﬁio@ydnhtoh&ﬂmbﬁlfdﬁﬂﬁiheax(di@d)r&neace@ﬂ)-bbxq-lEl%a#—turalijihmuinblin( Eavgl .
Transl).3 vol (1 ), . PP. - 32 and
2-br ono- 2" aagre&yelpﬂvbmydgggg% Wé‘ﬂé’??e%%@n@?&npl e C(52)) provided a
(I H d, J =745, Hz;)nﬂ(lzes)zsmanmJ 81Hn),298(4ﬂ t(ILH77sI)Iz) 7.76- 7 36 (5H,
m, 7.19 (1H, d, J = Anal . Cal cd. for Cl7H12N50SC12: C,
2.78; N, 17 Sy (MH?): 4EKB800), Fofehd 344 08
{4- Am n #A?&S %%dzg(?czlgiilz§ﬁ€%%r%y%m)no] t hi azgl 5- yI (12 6-
di chl or 4- Anidlf Caled foret b | 7N 0Sy |*)0-6Mefe OB a3)S0.88; H, 4.23; N, 15.13; S, 13.86. Found:
2- (4-Ni t r o- Bt H 44905 N PPoPel3-8fhi ch has the structural fornula [err]
was first pg CRhf e®4523)0 '[A-smndg11%aﬁ>iosﬁﬂdaiufatw]/1£niabﬁwdzbﬂsgm l6SaiéhtorB0 9.

34.7 nmmol) in con at O[err]C was add sol ution of
conc. HNOG3 (2phenyl),-m38anml) in conc. H2SO4 (5 nmL). The resultant
brown m xture was stirred at O[err]C for 2 hwrs and quenched wi th crushed-
ice. Apale white precipitate for |c P filtered. The filtrate was

brought 150 pH 9 with 2N NaOH. AN
filtered off, washed with H20 and ES récrye zedfromb0|llng MeOH t 0
give 3.0 ¢ (46% yield) of a yell ow'Solid. This cf ude pr oduct was used

w t hout any further purification. 1H NVR (MeOH-d4): [err] (2H,
d, J =9.0 Hz), 8.08(2HdJ:90Hz)726(2H .S). f
[err] ép CS}gzo - h. has. th gtural
formula [err] Z?OBIW&‘&? ';‘Tllé ‘1’%8“3%1*?? cg%'ﬁh%‘rape‘?zf?ﬁﬁ%f -
2- ((4- ni t r o- whepryparedlds-foldveka 7Rl 22, 6(-ﬂllcﬁlomacétoﬂﬁ:none (1.0 g, 5.30 mmol) in HOAc (5 mL)
was added dropwise bromine (272 pl, 5.30 mmol)_. The mixture was heated at 20°C for 1 hour,

Or 8 '|tate f ormed, which was

20 .
then diluted with ice-water and partitioned between ether and sat ag NaHCO;. The organic layer

was washed with brine, dried over MgSQOy, concentrated and azeotroped with heptane twice, to
obtain 1.41 g (100% yield) of a light yellow oil, which matched by "H NMR and IR previously
described (see Mlotkowska et al., Pol. J. Chem., vol. 55 (1981), pp. 631-642) and was used
without further purification.

25 'HNMR (CDCls): & 7.39-7.33 (3H, m), 4.23 (2H, s).

The title compound was prepared in a manner analogous to that used in Example C(1).
6-Isothiocyanato-1H-benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Transl)., vol. 24
(1990), pp. 818-822) and 2-bromo-2’,6’-dichloro-acetophenone (from Example C(52)) provided
a yellow solid in 47% yield, mp 203-208°C.
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mmol ) in absolute ethanol (30 nL) was added 10% Pd-C (250 ng). The

resul tant m xture was stirred under an atnosphere of H2 for 5 hours
The m xture Wyohidsd €red through a pad of Celite. The

concentr at ed und%r reduced pressure to afford 1.20_.g (95%|§r1—“lrj"}r55 y| eI d)
of a red gum which was used w t hout further purlflcatlon

2-(4- Isothl ocyanat o- phen 2)-II—I-lmdazoIe whi ch has the structural Tornul a

25 [erd] (DMSO-dg): 512.47 (1H, ¢ds™ 1 EPa)k 20183 A dpdimiAGS HedB 22958 (3ih

1- (4-isot ji %cm@ﬁtéa ﬁ‘?&'?)éls)(sﬁ'ﬁ) 719(1Hr&‘f’a%Q1ﬁzf0r Exanpl e C(41).
4- (1H 1 mi dazol -2-yI'y"ani I'i ne 'gave a pal e- br own SO|Id whi ch

recr yst al Analealed. fon GibENsQSCI8506 5% H, 2. N WAS2uSde930CLHE 56 Em}ndf &t her

purificati 1 . [err] 7.88 (4H, bd, J .8 Hz), 7.58
RIS 5@ H, 278, N; 1.1V8 18R @t s 46 >
The ti tz | es c Enpopla C(5Bs{pAmpar2H- (lm-mﬁdanh@wl)lrphmlaﬂﬁab]-ﬁimzclﬁs-ﬂedz,ﬁor Exanpl e
C(1). .. {4-1sot hi oc IH-|mdazoIe and

2- brono-2', gxcp%r%h-l%%tfhbo_r%ngtsﬂ ‘#‘F‘fﬁ acet ophenone gave, after
purlflcatlon via preparative thin | ayer d\"r'p t ography with MeOH: CHO 3
(8:92) as eluant, a yellow solidyin 210/ ' hp 195-197[err]C. 1H
NI\/R'(DIVISOdG): [err] 11.0 (1H, Ldﬂ 8.02 (2H, s), 7.88 (2H, d,
J 8.7 Hz), 7.62 5 (2H, d 12(2H, bs) . IR (KBr):

3400, 2929, 1610, 1527, 1426, 1310 cml
Cal cd. f or C20HL3CL2F3N50S( MH+) :  498. 0170. Found: 498. 0183. . Cal cd.
for C20HL2C12F3N5QS [err] H20: G, 46.52; H, 2.73; N, 13. 5&%@3“"1
6.21. 10 Four?d( Nitropheaps)-1Hsimiglazade, whichhas the stregturalifgrmpga s* 6.11. 10 S

Exanpl e st repared as follows To a solution of 2- hen limidazole (5.00 7 1
[ 4- Ani no- 2 rohol | n-4-yl - phenyl am no |2z ol - (y g?% nao)mcon

phenyl ) - it ,@9] ) at 0°C was added a solution of conc. HNO3 (22mL, 3 mmol) in conc. H2804

[err] ﬁ?Lo)r Ther resultarft bic¥n' mXhii R5YRRRE Qrd’b‘?&yi ﬁo b,a&dcpgc} W}gﬁ mg,_%ﬁs\ég@s the

st t
4- ;rg(r: pﬁgﬁmoémlleuwwe prcipitgte farmed, witich Wasilgered. Thetﬁltr@% fma;wm to( B O withi_|
35.9 mol ’ﬁ& %@s r sgene
(1.034 N gﬂgﬁlﬂi %ﬂ&@: I;n&%t %‘Z&{s %vlﬁr re gg gggl ?e‘ggﬂ%(gﬁ%ltéﬁ% %g over ni ght,
and t han merystallized foom boiling Me@Fotgived ) 2468 yieMdofmyctlow sohd Fhisiemdd ayer was

washed er S, and concentrated to e
2. 46 WQ%’?/SW%%S?EQ’[B@%%%%ﬂ{;{hgl%l&igauo%\IQNNRN?CDCB): [err] 7.15 (2H, d,gl\J/
= 9.3 Hz)lH&Mﬁ(MEthdj) 818.34 @H3 dHz3 9.0 HR3.G84ARH, 4,.7 <9.6: Hz), 7. 2672 H, s).

)
4-(1H-Imidazol-2-y])-aniline, which has the structural formula [F‘: , was
20 hext prepared as follows. To a suspension of 2-(4-nitro-phenyl)-1H-imidazole (1.5 g, 7.93
mmol) in absolute ethanol (30 mL) was added 10% Pd-C (250 mg). The resultant mixture was
stirred under an atmosphere of H; for 5 hours. The mixture was filtered through a pad of Celite.
The filtrate was concentrated under reduced pressure to afford 1.20 g (95% in crude yield) of a
red gum, which was uéed without further purification.
2-(4-Isothiocyanato-phenyl)-1H-imidazole, which has the structural formula
25 [;} C
, was prepared in a manner analogous to 1-(4-isothiocyanato-phenyl)-1H-
imidazole for Example C(41). 4-(1H-Imidazol-2-yl)-aniline gave a pale-brown solid, which ’
recrystallized from CHCs in 85% yield, and was used without any further purification.
IH NMR (MeOH-d,): § 7.88 (4H, bd, J =78 Hz), 7.58 (2H, s).
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3.19(4H, t, J = 5.0 Hz). The title conmpound was prepared in a. -
manner anal ogous to that used in Exanple C( 1). )

4- (4-1sot hi ocygywkpggphenyl ) - nor phol i ne and -2-brono-2', PCT/USS8/22809
4- di met hyl acet ophenone provided a 25- yellow solid in 28%yield,
253-254.5 C. . 1HNVR (DMSO-d6): [err] 10.44 (1H, s), -7..98 (2H bs), 7.31

0y 2 45 ), BiRiioampotnd Yasprophsdip p magher i s fscted o B €01 ! T

3.04 (4H, 24-Is3ﬂmc§ar7atd¥ﬁmyl?~12ﬁmﬁ3ﬁole&hd 22:raao(235+ dlﬁbloroA’-mﬂédSt‘aineth@al cd. for
C22H24NAC2 64. 68, % 13.71; ? und: 49 H,
5 97: agqtop}ngnc@g -ZaYe, af;crg@n 1cz§{§m via preparauve thm ayer chromatography with

eOH: CE}@@ h & &Haan®)a’ yellow solid in 21% yield, mp 195-197°C.
[4 Am no- 21\?4 hol i n-4-yl - phenyl am no) -t hi azol -5-yl]-(2, 6-di chl oro-
phenyl) - netlﬁamaRE(DMSO-ds) 8 11.0 (1H, s), 8.18 (1H, s), 8.02 (2H, s), 7.88 (2H, d, J = 8.7 Hz), 7.62
[err] 5 he tl'%qe conpound was prepared in a manner

anal ogous t(%;‘l’tqﬁéfgulsg@’ﬂnlzﬁfgg e C(1).

4-(4- 'SOth'Iﬁ?KﬁBa%QO(PQQﬂV|lhlm5@ﬂ9h261€l31(féxﬁm Exanpl e C(54)) and
2-brono-2',6"-dichl oro- acet ophenone (from Exanple C(52)) provided a
yel | ow sol |HRHArBM% Vialet dfor G CHLFINOSIMHT): 4981NKR FRBOASS0183[ err] 10. 58

(2H o g Kl O GuaticRfvgs - B0 g Sy g o6y 4

Hz), 3.06 (Réihd:dd,46H45=H52.08; N,113.404CD 18173, 5,6.11. Anal . Calcd. for

5339, 10 ¢ o Qo A ol bt el et o

4- [ 4- Am no- 5-{renfl)-HieBah&ie0- benzoyl ) - t hi azol - 2- yl am no] - benzoat e
The title conpound was prepared in a manner anal ogous to that used |n
Exanpl e C(l) 4- Et hoxycar bo henyl |s% Cyanate and

2- brono-2',6'-di chl oro-acet ophen om npl e C(52)) provided an
anor phous yeI |l ow solid in 48%yield. DMSO-d6): [err] 11.13
(1H, s), 8.15 (2H, bs) 7.92 (2H, d, Y Ha), 7.70 (2H, d, J 8.7
Hz), 7.58-7.40 (3H, , 4.27 (2H, q, J-“?OHz) 1.29 (3H, t, J 7.0 Hz).
20 Ana Cal cd. 4f ﬂlilso@ili Mgﬁé‘@l)ho ibholiné, Which hhsihéstiuchiral forddila S, 7. 35;

a, g Found: ( X 52. 20; 3.42; N 9.63; S, 7.44; d, 16.26.

* Exa_rrpl e @5A
[ 4- Ami no- 2- @mﬁm d\i'riazs%lxade ad %o?lowe %oh%o%l?ohngmx nle é% g, ’1?2%&? anly -

phenyl ) - met hanone
triethylamine (5.01 mL, 35.9 mmol) in THF (200 mL) at 0°C was added dropwise thiophosgene

(1.03 mL, 13.5 mmol). The mixture stirred at ambient temperature overnight, and then was

partitioned between ether and water. The ether layer was washed with water and brine, dried
20 over MgSQ,, and concentrated to give 2.46 g (99%) of dark brown solid.
'HNMR (CDCls): 6 7.15 (2H, d, J = 9.3 Hz), 6.87 (2H, d, ] = 9.3 Hz), 3.80 (4H, t, ] = 5.0 Hz),
3.19 (4H, t, ] = 5.0 Hz).

The title compound was prepared in a manner analogous to that used in Example C(1).
4-(4-Isothiocyanato-phenyl)-morpholine and 2-bromo-2’, 4-dimethylacetophenone provided a
yellow solid in 28% yield, mp 253-254.5°C.

'HNMR (DMSO-dg): 3 10.44 (1H, s), 7.98 (2H, bs), 7.31 (2H, d, J = 9.0 Hz), 7.14 (1H,d, J =
7.8 Hz), 7.02 (1H, s), 6.99 (1H, d, J = 7.8 Hz), 6.90 (2H, d, J = 9.0 Hz), 3.70 (4H, t, ] = 4.7 Hz),
3.04 (4H, t, J =4.7 Hz), 2.26 (3H, s), 2.20 (34, s). .

Anal. Calcd. for C»pH24N40.S: C, 64.68; H, 5.92; N, 13.71; S, 7.85. Found: C, 64.49; H, 5.97;
N, 13.64; S, 7.93.
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25 [err]

[err] 2-Brono-2',4",6"'-trinmet hyl -acet ophenone, which has the
structural f 69%1@45 [err] ferr]was prepar edpéfusbsARase"
anal egous to 2-bronp-2'-iodo-acetophenone, see 30

48 . 1 Exanple C(12). 2,4,6-trinet hyI acet.ophenone (1.50 g, 9.25

mmol ) pyrovid 2 0Y% c whi ch. was used w t hout
furt her{ purlﬁﬁ‘aé’é?rl ggg) ([}%T/%P 2“\%{"(%['"3 2 ?’fy]la’%”%)fh’(aé‘?s-‘ﬁ %l;,(z'g.d‘fgb("ZH s),
2.22 (9H, s)phenyl)-methanone The title corrpound was prepared in a manner

anal ogous to that used in Exanple C(1). NHp
6- | sot hi ocyanat o- 1H benzoi m dazo/.e\(see Bog

Transl)., vol. 24 (1990) p. 82 .

2- br ono- 72 , 4", 6" -trimethyl -acet gﬁﬂe%@\g%%’ @ yel | ow powder in

26% yi el d, that deconposed above 185C. H - 1HNWVR (DVSO-d6): [err] 12.42
(1H, bs), 10.66 ( bs)
7 44 (1H bs), Tﬁél %ﬁc J%Iﬁ_l')pouxﬁi Vs ;fréﬁredsﬁam;m%@ aﬁ%%_({)upﬁ%tha %&5111 E%&Hmple C(l)2
(6H, s). 4-(4-ISqIRP¢!BNB°1PMV})~QOh@1dw (frgm Exaigple C(5Hhandt 2-BrPg101236)- dxch[Oro—AnaI

Coc. RIS Byt okt o B S 5,7

[ 4- Ami no- QH(NMRNBNE@-!!E)UMQ)ES @WISE&OB@HJHS),&ZS@I@H 4{IJ]=~'(2H3),6411 I(ll'li;ﬁn]”lYBO
Fgfp%" ) - R3NP o 11y, 682 (2H, d, J = 9.0 Hz), 3.72 (4H, dd, 11%30,42 H2), 3.06 (H, dd, I = 5.0,
2- BronPO24BHz)6 -trimethyl -acetophenone, which has the structural fornula

2 br om- 241 F8ATat GofaMiR S S SRR QNI AR 1 PR ol .

2',3",6' - 56830 M0A 0 12Te))G12¢; CIL1501.g, 9. 25 nol ) provi ded 2.10 g (93°/c) of

[i e comSolntmACapERdd fritinecs et ‘ﬁ&éﬁ%r@ 2 aaisg! Pegzmattpl o

C(1). 6- | sot hi ocyanato | H benzoi mdaz see Boev et al., Pharm
Chem J. (Engl. Transl)., vol. 24

ot @l ., Pharm Chem J. (Engl.

15

The title compound was prepared in a manner analogous to that used in Example C(1).
4-Ethoxycarbonylphenyl isothiocyanate and 2-bromo-2’,6’-dichloro-acetophenone (from
Example C(52)) provided an amorphous yellow solid in 48% yield. '
'HNMR (DMSO-dg): 5 11.13 (1H, s), 8.15 (2H, bs), 7.92 (2H, d, ] = 8.7 Hz), 7.70 @H,d, ] =
8.7 Hz), 7.58-7.40 (3H, m), 427 (2H, q, ] = 7.0 Hz), 1.29 (3H, t, J = 7.0 Hz). -
Anal. Calcd. for CyoHjsN3O03SCla: C, 52.30; H, 3.47; N, 9.63; S, 7.35; Cl, 16.25. Found: C,
52.20; H, 3.42; N, 9.63; S, 7.44; Cl, 16.26.
» Example C(57): [4-Amino-2-(1H-benzoimidazol-6-ylamino)-thiazol-5-yl]~(2,4,6-trimethyl-

phenyl)-methanone

20

H2
' \
25 2:@*?3\3
H

2-Bromo-2’ 4’ ,6'-trimethyl-acetophenone, which has the structural formula

H3 ’ I
Hsc . -

CHs , was prepared in a manner analogous to 2-bromo-2’-iodo-acetlophenone, see

CHs

Hs
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(1990), pp. 818-822) and 2-brono-2',3',6"-trinethyl-acetophenone provided a

yel | ow powder in 70% yi el d, that deconposed above 196 C. 25 'HNWR
(DVBO-d6) : [ ewidlookrsedl (I H bs), 10.65 (1H. bs), 8.17 (1H spcr/isdfizgdedH,
bs), #70 (IH, bs), 7.52 (1H, bs), 7.17 (1H, dd, J = 8.4, 1.9 Hz),
6.82 (2H, s) 2 11 (9H, s). Anal . Cal cd. for C20H19N50S:.. C, 63.64; H,

>. 07; N’] 1 le %(12% 504 6- t%%llje lacefopl§?i’1or£11eo (1. gd g,é 23.”7 gl) PfOVMcd %%6%7(_{0&@ & 36.

30
Exanmpl e C( 519& oil, which was used without further purification.

[ 4- Ami no- 24 34\1 suléﬁrrgx 8§$%a§ri4rbc})(-2hhi)af% Eg'ivél)] - (3, 5-di net hyl -

pyridin- 4-

[err] The utle com ound was prepa.red in a manner analog6\is'td that used in Example C(1).
[err] grmacetyl? - di net h¥’l pyri di ne hEdr obromnj de, which
has t he st ﬁdgqthppgyanatgflﬁﬁbqnzomndazo e (see[]@ey}atal haim Ghem. J. (Engl. Transl)., vol. 24
[err] fn' t2‘ "Sﬂﬂ'fn?&h)ﬁ% & ﬂﬁ&ﬁ rovided a yellow powder in

4- Acetyl (15998$ ﬁét ]>§I8;)2>% © & © % ¥ p Kut ne{/ et paI Can.
J. Chem, 26%. de,tl\‘n&Qle@)n,lpqa@ab@%l ) was dissol ved | n 30% HBr in

noet© et b bAoA 1% [RLSAS U A g sdbashr oo sty

2 hours, tibe), MKLHG)SMHSI&(IIHO&MéSszbélSZt@HaS)b'léhBH s), 2.11(elgsr at ur e and

et her (8 n e was filtered off, rinsed
W th ngwgmég §g§ ;Ff)or C:%lj%o‘?gi (100% of a purple solid,
np 222- 22581l k@cdtﬂbﬁ&dmmsmSedBHzO @ 6y H, 5u|6t Nel8.2u8) 8.82.aFoumd: C, 62.96;
The tit ou d ared essentially as described for Exanple C(1).
4- 15 Isof"ﬁ déy n éﬁ%ﬁﬁpﬁgghesul f onam de and

4- ((br omoacqt yEamplocHsirefaxmiiord-AHBenayiehiGdoP6lyhnino)-thiafsl SVl P, 6-tiimethyl-
solid, which was purified via columm chromat ography with 10% MeOH CHCl 3
and crystal | i BheBYH-MSHHARRMH t 0 obtain 35 ny (51% of anorphous yel | ow solid.
1H NVR (DVMBO-d6): 8 11.09 (1H, s), 8.32 (2 ), 8.18 (2H, bs), 7.74 (4H,

dd, J = 11.5, 9.3 Hz), 7.27 (2H, s) H s). IR (KBr):
3378, 3342, 3260, 3160, 1625, 1594, 43, 1342, 1160 cm 1. 20
HRFABMS; 5 Cal cd. f or CL7HL8NSO3S2 (M#lr oY ound: 404. 0840. Anal .
Cal cd for C17HL7NS5C3S2 [err] 0.4 [ er rH] Oxge MeOH C, 49.44; H, 4.56; N,

16.66; S, 15.26. 2-Bromo-2',3’,6’-trimethyl-acetophenone, which has the structural formula

Hj
B
H3C s , was prepared in a manner analogous to 2-bromo-2’-iodo-acetophenone for

9o Example C(12). 2’,3’,6’-trimethyla¢etophenonc (1.50 g, 9.25 mmol) provided 2.10 g (93%) of
clear oil, which was used without further purification.

The title compound was prepared in a manner analogous to that used in Example C(1).
6-Isothiocyanato-1H-benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Transl)., vol. 24
(1990), pp. 818-822) and 2-bromo-2’,3°,6’-trimethyl-acetophenone provided a yellow powder in
70% yield, that decomposed above 196 C.

25 'HNMR (DMSO-dg): § 12.41 (1H, bs), 10.65 (1H, bs), 8.17 (1H, s), 7.96 (2H, bs), 7.70 (1H,
bs), 7.52 (1H, bs), 7.17 (1H, dd, ] = 8.4, 1.9 Hz), 6.82 (2H, s), 2.11 (9H, s).
Anal. Calcd. for C;0H;sNsOS: C, 63.64; H, 5.07; N, 18.55; S, 8.50. Found: C, 63.40; H, 5.17;
N, 18.37; §, 8.36. ' -



Found: C, 49.13; H 4.31; N, 16.61; S, 15.10. Exampl e C(60):
[.4- Ami no- 2- (| H- benzoi m dazol - 6-yl ami no) -t hi azol -5-yl]-(2, 6-di net hyl - ~

phenyl) - met hiyp881845 - PCT/US98/22809
[err] 25 [err]

30 [err] 1 [err] .

2', 6 rreth | acet ophenane, . whi ch ural forpu

pr epar e’d EY' P}‘ld"'tpdm&“&r'%c‘@g %VH?E?“Y%P?}'B“‘&?}?( ﬂﬂ)'ﬁ%ﬁéﬁ’é"ﬂ(ﬁeynol ds
et al, Og. p%ﬁram_pgj)lmethaﬁgﬁe |V (1963), pp. 708-710).

2, 6- Drrethylbenzorc acid (3.00 g, 20.0 rrrm') provided 2.56 g (86% 5 yield)
of yel l ow oi |, which was used wi thgut furth@repuyrification. 1HNVR
(CDC13) : [err] 7.16 (1H, t, J =hHA. W . d, J = 7.2 Hz), 2.48
(3H, s), 2.25 (6H, s). o } , 6" -di net hyl - acet ophenone,
whi chmr;éats the structural formula wals prep ed in a manner anal ogous to
2-bro 2' -iodo T F%.%rlﬂl dglu[:!' .

2',6'-di met hyl a%@?‘%%h%g%g‘ﬂgg’?f'@%ﬁ& : 1l€yrrm) %ﬁ%l?’s)v@?lg]e%?sé}.m(fg“ %tu{aég)%n wel d)
of clear ail, flach was used wi t hout further puri f i cation. 1HNMVR
(cDal 3): [ 21HB(1H , J =7.2 H), 7.05 (2H, t, J = 7.2 Hz), 4.29

(2H s), 2.2& d”*fs r{irﬁfgl%)gﬁeh a%hﬁy&? TPARK1-¥3%i BEGNB)Rfind Bo6 niFP436"

anal ogous to t hat use
| sot hi ocy anmsélpKhtneypetrak pCan. da@edre, vob 4 (B63) ppt 6931+702) Whedissolvel én30% HBf gl .

2 br orp 2 b gy N B AP R B oo (-7 ok 330
yrl ar dbs‘g haii %mlgr;mmos&dc atid (ES HB5[ After]2hours, the mikbibdw4NBPed o) cool Brammbich. 41
Llhh (1L tpeisut nd ofeP & il s by, The sSipe SreLipindd wag ﬁlaerecéolfﬁnfse?fvre

7.02 (1H, edxer (bx); akd EnddZt)),affordIOZZg @B0%Hbf a purple solid, mpR2ARBYS C, Mt yvas dsaticd.
364.1232. Fqund; 364.122 Anal . Calcd. for CL9H17N50S [err] 0.3
CH3OH: C, W °‘14““WTPH“ °'N 18.77; S, 8.60. Found: C, 20 62.43; H,

5.15; N, 18.91; Thetitke &leound was prepared essentially as described for Example C(1). 4-

15 Isothiocyanato-benzenesulfonamide and 4-(bromoacetyl)-3,5-dimethylpyridine hydrobromide

provided a tan solid, which was purified via column chromatography with 10% MeOH/CHCl;
and crystallized from MeOH to obtain 35 mg (51%) of amorphous yellow solid.

1H NMR (DMSO-dg): & 11.09 (1H, s), 8.32 (2H, s), 8.18 (2H, bs), 7.74 (4H, dd, J = 11.5, 9.3
Hz), 7.27 (2H, s), 2.15 (6H, 5).
IR (KBr): 3378, 3342, 3260, 3160, 1625, 1594, 1560, 1518, 1443, 1342, 1160 cm-1.

20 HRFABMS: Calcd. for Cj7H;gNsO03S, (MH): 404.0851. Found: 404.0840.
Anal. Calcd for C17H17N503S2 » 0.4 H,O « 0.3 MeOH: C, 49.44; H, 4.56; N, 16.66; S, 15.26.

Found: C, 49.13; H, 4.31; N, 16.61; §, 15.10.
o Example C(60): [4-Amino-2-(1H-benzoimidazoi-6-ylamino)-thiazol-5-y1}-(2,6-dimethyl-
phenyl)-methanone

25

SeTaa
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Exampl e C(61):
[ 4- Ami no- 2- (1H benzoi m dazol - 6-yl am no) - t hi azol - 5-yl | - (2- met hyl -

nitro- phenyl ) wejoRggasne . PCT/US98/22809
[err] - . [err]

[err] 2' - Met hyl - 6' -nltro acet ophenone, which has the _ .
structural fornula [err] , was prepared according to @ procedure for
o- ni tro- dcet ophenone (see Reynolds et al, Og. Syn. Coll., A0 :
51 1 vol. IV, (1963), pp. 708-710). 2-Methyl-6-nitfoljenzoic acid

(15.0 ga 82. ﬁ rm’o% )6° -p)ﬁmwihgihdet?yheﬁor_ne, which h@mymioair?)fmﬁulqel 8 oiZAas pmhiugm |
was used w t hou urt her ur.l fi1cation. . . \ ,
= 8.4 Hz), st ingQ a pfoceqhie for asn Q"E"eﬂﬁ“e((%ﬂ N?H’ ?9%3 % Sy ‘?"’g vol 1V He) |

2. 56 (3H, Sh96§) ?5 108111052, 6-D1methy1benzo1c acid (3.00 g, 20.0 mmol) provided 2.56 g (86%
2- Brono- 2' - net -6' -nitro- acetophenoneFl \é_\/{ﬁlch as the structural formula

5 5 Y{clé’r) Pf yelmgmb wichveas used withagy to

5- br onpacet 1 bl7i161(8R20] £ 7720z), 7.02 ﬂanpkezqi 0).48 2.25 (6H,
2' - et hyl - Gmmwggie??ophenénez?l 56 gz) 8.7 ( rrL) furnléhed ?mg)le (68, 9)
solid, 2.17 g (97%yield), that was used w thout further purlflgaatl
1HN|\/R(CDC13) 8 8.11 (1H, d, J = 7.8 Hz), 7.62 (1H d, J =

(1H d, t = 7.8 Hprondo 6 ﬁ%eﬁ%ﬁceﬁ%he&né%fﬁéﬂas%ﬁe structural formula,

title corrpound was prepare I'n_ & manner anal ogous to that used in Exanpl e
c(l). &vab prepired inmmanns: walogeny @i bramed)’ dodosasetopinngne seelxampinGild).

o o oo 1 — ap RS aketpptibne (150, 10.1 bohabifBroviBeh 2.8 B USRS iR Or clea ofl, whigh

yield, np 19&sﬂﬁbﬂ[\émoptfmtherpunﬁ44ﬂ0MVR (DVMBO-d6): [err] 12.40 (1H, bs),

0, 5= g a rBMEERcki T4 o SR hes L) S e dom, ) g 2b(B 7

= 7.5 Hz), Thetitl2cafipdudittiwas prepared in dHiknhBMihaldybits to thaahsed. in ER&hple @20). 6Found:

375, N, 20 liegiodimaod Spsingies %?“%gv?%%ﬁv#» G P Rirsbiyrgi 8 S

20 * Exanpl €1990§%2p. 818-822) and 2-bromo-2’,6’-dimethyl-acetophenone provided a yellow solid in 71%
[ 4- Am no (4-pmor pholin-4 yl am no) -t hi azol -5-yl]-(2, 6-di net hyl -
phenyl ) - Ir%t Qdecomposed aLmPe FS%&

[err] 'HNMR (DMSO-dg): 8 12.41 (1H, bs), 10.67 (1H, bs), 8.17 (1H, s), 7.99 (2H, s), 7.60 (1H, s),
7.52(1H,s), 7.17 (14, dd,J = 8.7, 1.9 Hz), 7.12 (1H, d, J = 7.1 Hz), 7.02 (1H, d, } = 7.5 Hz),
2.15 (6H, s). '

HRFABMS (MH"): Calcd.: 364.1232. Found: 364.1227.

Anal. Calcd. for C)gH;7NsOS » 0.3 CH30H: C, 62.14; H, 4.92; N, 18.77; §, 8.60. Found: C,
20 62.43; H, 5.15; N, 18.91; S, 8.60.

e Example C(61): [4-Amino-2-(1H-benzoimidazol-6-ylamino)-thiazol-5-yl]-(2-methyl-6-

nitro-phenyl)-methanone
NHz
&0 l‘ﬁj
N
25 RS

2’-Methyl-6’-nitro-acetophenone, which has the structural formula

Jﬁﬁ
O2N

, was

prepared according to a procedure for o-nitro-acetophenone (see Reynolds et al, Org. Syn. Coll.,
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The title conmpound was prepared in a manner anal ogous to that used in
Exanple C(1). 25 4-(4-1sothiocyanat o-phenyl):norpholine (from Exanpl e

C(54)) and 2wy 93BT ‘% , 6' -di net hyl - acet ophenone (from 60))
provi-ded a brown solid in 23%yield, np 221-223 C 1H de) :
[err] 10. 42(1H s) 795(2H bs) 730(2H d J 90Hz) 718710
(1H, 3772 (4H
t J=4.18 pqgn; Ivglgﬁ;) (p@qosf'ilo)}_z-Methyl g-:gmm_;yzou.za%ag@,; sg;z mmgbprowded 14.7

52 g(99% ﬁleld)*@&m &W}uch%(ﬁged wﬁQﬁt f:{iﬁgg puf_' ﬂé‘aﬁﬁn 408. 1607 Anal -
Cal cd. for N, 13.28;

6.0
Found: C, HNMMCJ@@B)MMH{M fﬂ@ﬂgsuﬁ,gsl 75Hz),74ﬁamé=c§s§>s
[ 4- Am no- :ﬁzf y—ge,t(tgﬁzglmgj%;pg) 5-yl -am no) -t hi azol -5-yl]-(3,5-dichl oro-

pyridin-4-yl) anone [err] [err] [err]
4- Br onpacet yl - 32-Braipe:Bl-webphd’ idireracetophendne., vehich las thet stryetueal &rmbller nul a
[err], 5 was first prepared as follows. A m xture of

3,5-dich|@ oL Adi ne-4-carboxylic acid (4.00 g, 20.9 mmol ; Cal e et
al ., J. I\/bd h, vol. 32 (1989), pp. 2178-2199), benzene (20 nm.), DW
(0.4 angwahprepayéd mlalmmmdemel@g@@ b, brcsmaoetymtbm)ethmhmhmalwde for

Concent 1 2@%9#%403%%25% £ hiro zpstofnhGiR) 88, 4 PERE) i e

th reat ed wsélid, .13 gl(97% gizld)fthatwasesddywithobyfudherporificduiane #25 m. of 2.0 Min
nexancs) . VNN (et p LR, afi s ) (2 ) 0 350 SRS g U5 €™ o
m xt ur V\/asfimﬂd,es)aMOa(BHm careful I'y vvi th NaHCCB and extracted W th

o P Rl R B S4Bt TR SRR e &l "
gH E%)CI diZﬁ:EFE-IﬁitM??ya?it&_lzlfli:ﬁfaﬁlﬁia?oléﬁegBoev eta(sagslha% aljf)ev’\'/l gl (IEngl g"g\’;f%l o 2(‘jtesi red
o oduct (1998 a2 i sl elhl-H iRt e s plevidedatarmuts Bt on
tgggﬁgatuae% afp 18200%ed 20 \;vlthout further purification. N CI NG
Eer rl & ) Ozﬁ&)ﬁg)Mgo(%? %@4%%}’:13&@%% a%l ‘1%’ 8. E’o@ﬂl‘;d JC'%&%b%ropl st)r’

1. 59; N $5.9242H,d,1=8.4Hz),7.68 (I di T &S mnpwm@mmwma(ﬂudessemm l'y as
descri bed f ﬁExslrrpl e C(1). 6- | sot hi ocyanat o-| H- benzoi m dazol e (see
Boev et a? m Chem J. (Engl. Transl)., vol. 24 25 (1990), pp.

818-822) mmmymﬂmmwl.)m(ﬁmi B&dnﬂr 8¥5/0920i ne gave a product that was
extracted into 10% MeOH/ col hr amat.ogr hsarreto
PR ReL o0 Agth Co s pRuNEs - 0511065558, HIB 781 HHs0 8 784 Fommd:
53.43; H, 3.67; N, 20.68; S, 7.81.
20 * Example C(62): [4-Amino-2-(4-morpholin-4-yl-phenylamino)-thiazol-5-yl]-(2,6-dimethyl-

phenyl)-methanone
NH2
! N\
O
N H
H

The title compound was prepared in a manner analogous to that used in Example C(1).

25 4-(4-Isothiocyanato-phenyl)-morpholine (from Example C(54)) and 2-bromo-2’,6’-dimethyl-
acetophenone (from Example C(60)) provided a brown solid in 23% yield, mp 221-223C.
'HNMR (DMSO-d): § 10.42 (1H, s), 7.95 (2H, bs), 7.30 (2H, d, ] = 9.0 Hz), 7.18-7.10 (lH,”
m), 7.02 (2H,d,J=7.5Hz),6.91 (2H, d,J=9.0 Hz), 3.72 (4H, t, I = 4.8 Hz),3.05 (4H,t,] =
4.8 Hz), 2.16 (6H, s).
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solid, 198 ng (55% . An analytical sanple precipitated from EtCH,

235-240 (d). 1H NI\/R(CD3CD) [err] 8.60 (2H,.s), 8.18 (IH s), 7.98
(1H, bs) 7. 5%0(odbhsesl, J 9.0 Hz), 7.30 - (1H, dd, J = 1pCrushsi2den) .
30 - 53 1 | R(KBr):
3183, 1608, 1544, 1461, 1427, 1355cm 1. HRFABIVS:

Calcd.forC 60S ) : 405. 0079 Anal . Cal cd
for C16 10%§&+&] &ﬂl\.'{tq: ﬁgg?ézeoq?%én% &wl}%o% 89; N, 19.77; d, 16.68; S,
7.54. Aral) @dlcd Gor CRHAMNOLS * 275 ¥:0NC, 626 64, 699; N143.88;;S, 3,607 Fognd: G *
Exanpl e C(64) i .

2S-[4- Am ncéf“(lﬂ-é b%rﬁ&?r??d%icﬁs 5-yl -am no) -t hi azol e-5-carbonyl ] - N

car bobenzylsoXgxampié e{?sgl ReAmino-2-(1H-benzoimidazol-5-yl-amino)-thiazol-5-yl}-(3,5-dicHlenor |

2S- Bronoacet yl - N-car enzyl oxy-pyrrolidine, which has the structural
formul a 10 B pyridin-4-yl)-metharione was first prepared as follows.
The aci ® chl oride of - car bobenzyl oxy- L- proline (1.20 g, 4.80 nmol)
was nmade accoring y Eﬂ et al. Chem Pharm Bull., vol. 29

(1981), pp.y ' oxal yl chloride and a catal ytic anmount of DMW.
To a solutitwrof Ghec crude acid chloride in THF (5 nL) and MeCN (5 i)
at Oferr]C was caref ul | y Bdded dropwi se a 15 solution of
trimethylsilyldiazonet hane (5.0 nL of 2.0 Min hex), and |n|t|aII Igorous
gas evol ution occurred. The resul tant red suspenS| on was

warm and stirred at anbi ent (grat oV rn| ure

was the ocool ed fPromaageryt3, S(EQG‘PIP’E?B ne, B S “ral oh xture of X

HBr (4 %@?@ba@d% Folfob. m-ﬂnxtmﬁ@dfzo sttdhﬂJréperix@or @hlﬁo;@ﬁs a&d ¢4.00 ,20.9
ensued. he m xture was owed to warm to anbient tﬁ&gggﬁbureo

I'h, then maamokCrlgict ple Jnes: %t"d vol. 32 (LI8ONRRIGAE8 238 Inbanze rBMEL40i ¢ h

Et OAc (2 x :ﬁﬂ) H&dﬂuolﬁ)ﬁch@&{ﬂel(ﬁednm 2.0 infindIRWEY KeallaErefidx for 60 rilih] SRwed & cool
Na2SO4 and ev orated to give a brown oil, 1.57 g (1009 whi ch was used

Wi t hout jenHiempgraiure, consenteried in vacuonypendestimgther £20/ml) and oaptionsly g
4.34 (IH %e gad Withy Sndioh of ﬂ»n@e?hy(lédslld&ométhanéés Gn1t892.0 M in bexanes). Aftefh7e
title conpoun prepared essentr al as described for Exanple C(1). 6-

| sot hi ogyarkeue, 148% mm mldmwéefpﬂ)ead @ dropwisegver 20 mins ipitiatiyayith Vigoroesggs

Transl). e%v } ﬁﬁ' T 0 enﬁ?ture&’;zg e alkalak carefuléy with NaHCO; and extracted
2S- br ompace car bobenzyl oxy-pyrrol i dine é}blow a solid that was

preci pi t at edltﬁ etben The ahﬁmMayam weredged;pxes Na:SQ and gy anerigsHe gives|orange 984 ny
(54%, np which 3v§9pu}rﬁ1‘%h%far dondei chromatography with 50% CH>Clo/hex eluant to scparate 2.50 g

(51%) of 3,5-dichloropyridine-4-carbonyl chloride as a yellow oil, providing desired product,

2.00 g (36%) of pale yellow crystals that darkened at ambient temperature, which was used

20  without further purification.

NMR (CDChL): & 8.58 (2H, s), 4.37 (2H, s).

Anal. Calcd for C7H4BrCI,NO « 0.02 C¢H,4: C, 31.60; H, 1.59; N, 5.18. Found: C, 31.92; H,

1.59; N, 5.24.

The title compound was prepared essentially as described for Example C(1). 6-

Isothiocyanato-1H-benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Transl)., vol. 24
25 (1990), pp. 818-822) ahd 4-(bromoacetyl)-3,5-dichloropyridine gave a product that was extracted
into 10% MeOH/CHC); and column chromatography with same to furnish a yellow amorpholl)as
solid, 198 mg (55%). An analytical sample precipitated from EtOH, mp 235-240° (d).
1 NMR (CD,0D): & 8.60 (2H, s), 8.18 (1H, s), 7.98 (1H, bs), 7.58 (1H, d, J = 9.0 Hz), 7.30

(1H,dd, ] = 1.2, 8.7 Hz).
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30 54 1 1H NWR
(DMBO-d6): [err] 12.40 (1H, d, J = 7.8 Hz), 10.68 (1H, d, J = 19.3 Hz),

8.20 (1H d, whospises 10.6 Hz), 8.10-7.70.(2H, m, 7. 52 (1 ?.% -
8.7,34.8 M) 7 4D %. 05 (5H, m), 5.17-4.80 (2H, G T f—f’ﬁﬁ"’\] =

4.9 Hz), 4.30-4.18 (1H, bm), 2.33-1.70 (2H, bm. . IR(KBr)
3278, 1686, 1599, 1560, 1421, 1356, 1121 cm|. 5 HRFABMS: Cal cd.” for
C23H23Nb O3B (KBj+)3183,8808, 3524, 1#61 11427, 4855 b5 38, Anal . Calcd for

6 35 RS Eaby okl oS (T Filosoog ey os o™ o

C(65): 2S-Anbl MilcdderXs, (M CLNEGS®YI1-Hh0e G ha.el 1i)2.8% Na 2197 2-A; 156 8y.54.- N-

car bee263ﬂ08§¥‘8,yisr48'- 385N, 19.64; 01, 16.62: 5, 2834 [err]

The titl e o« OpRMPMICIHAS m-ﬁpm-@mmmamlmaﬁs-gpaﬁmbm&z&lers datRap-N-C( 1) -
4- 51 sothi ocyanat 0- benzenesul f onam de and

2S- br onbacet ¥ haovenzylosyiparolidiag v - pyrrolidine (see Exanpl e C(64))
provided a solid that was purified via pglum chromatography with 5%
MeOH/ CHCl 3 eluant to give a vy a hgug sol i 140ng(460/() np
150-160 (d). 15 1H NWR (DMSO+ _ %é’(‘@ = 10.0 Hz), 7.98
(2H, bd, J = 17.1 Hz), 7.79 (4H, dd J 97Hz) 7.41-7.11

( 5H, rr), 5.15-4.89 (2H, m, 432421(1H bm, 3.51-3.40 (2H, bm,
2.35-2.13 (1H, orﬁoa%gtyllNlﬁrlfogé'l’ﬁE%H? K/En‘ohdme witch K& the st fial fhaRf 1598,
1550, 1527 1420 1157 cm1 | cd. for C22H23N50S2Cs ( M+Cs+) :
634. 0143 d%_e ¢0315. 20 Anal. Calcd for C22H23N5(BS2 [err] 0.3 H20
[err] 0.1 5 15; H 460 N, 13 50; S, 12.36. Found: C,
51.36; H, 4.6 N, 13.31;

[ 4- Ami no- 2- (| H benzoi i d%ﬁrsépwgﬁg f‘ﬁ)ﬁ"n?‘ﬁsf Eﬁ'ﬁmgg @%ﬁf Qf]HrCSWBb%‘zyh"Y'If

met hyl - phepsting (B 5,380 Bmol) was made according to Aoyama et al. Chem. Pharm. Bull vol. 29
Lerr] 2 (1981), pp. 3249-3255, with oxaly] chloride and a catalytic amount of DMF. Ll'o a solution of the
crude acid chloride in THF (5 mL) and MeCN (5 mlL) at 0°C was carefully added dropwise a
15 solution of trimethylsilyldiazomethane (5.0 mL of 2.0 M in hex), and initially vigorous gas

evolution occurred. The resultant red suspension was allowed to warm and stirred at ambient
temperature overnight. The brown mixture was then cooled to 0°C, cautiously treated with a
mixture of 47% HBr (4.1 mL) and ether (10 mL), and initially vigorous gas evolution ensued.
The mixture was allowed to warm to ambient temperature over 1h, then made alkaline with satd
aq NaHCO; (20 mL), and extracted with EtOAc (2 x 20 mL). The combined organic léyers were
20 dried over Na;SO, and evaporated to give a brown oil, 1.57 g (100%), which was used without |

further purification.

NMR (CDCl;): 87.44-7.24 (SH, m), 4.34 (1H, d, J = 15.6 Hz), 4.27 (1H, d, ) = 15.6 Hz).

The title compound was prepared essentially as described for Example C(1). 6-

Isothiocyanato-1H-benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Transl)., vol. 24
25 (1990), pp. 818-822) and 2S-bromoacetyl-N-carbobenzyloxy-pyrrolidine provided a solid that

was precipitated from iPrOH/hex twice to give a yellow amorphous solid, 154 mg (54%), mp

150-165° (d). ' v
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2' -Brono-6' - net hyl - acet ophenone, which has the structural fornmula [err],
was _ prepared in a manner anal ogous to o-nitro-acetophenone (see _
Reynol ds et alwoesflsds Syn. Col |, 30 - 1 vol. |V (2&f839s822809
708-710)- From 2- et hyl - 6- bronobenzoic.acid (3.10 g,- 14.4 mmol) was
provided 2.45 g (80% of yellow oil, which matched previ-ously.descrihed

t | by 1H NVR ( Swent t J. Og. , 93). pp.
2506 5atk) TENMBEOMSeH Vot (Fafs7 8 B2, ISk Ehe 197 ko, §otH b= PP
[err] 106 Ha) 8 103’78 (21?:9)’ 9@(?’1{ JHBB hy7, QE%t}Pﬁhﬁmﬁﬁs (3 6 shos. doeH,

structural &gre In manner anal ogous to
2- br ono- 2' -mpdﬁzaﬂé,td)ﬂ)helrﬂ)ﬂe), 436d. E)(&Hp ), 233470 (2H bmr ude

2'-b 6' t hyl - acet oph mp! ded 1.48 f

el Vomor R KBN e AR AE g6t AL Bse BReD ) P i To 148 9 O R

(CDC13) [gmﬂ:AEWdJchoé tl;&Hzmeosi (MILF¥ . 468.1682, Foond: 463.253%H, s), 2.31
S

Lo 1 hat " usetnal CotstinpCotonsps - 0.1 110G O LBRORo Ky Rataiakis ShJBAh U o (see

Boev et al deggla{:rrsdg%;] 5% N(ﬁogj s, dpansl) ., vol. 24 (1990), pp.

818-822) an -ret hyl 2 acetophenone provided a brown solid in
32% yiel Bxampde E(@QZWAmn&Z{ﬂ-WWE)mn@éhm]wlié ebopyiiN-ps) |

10. 74 (1H, bs}ir l liE%ﬂgOZ(ZH s), 7.75 (1H, bs), 7.44 (1H,
bs), 7.44 (I Gyl fin€ o8- 7 14 (3K M. 222 (3H ).

ESI M5( M) : 428/ 430 Anal . ch 8H14N5 rferr] 1.0 H2O

C 48.44; H, 3.61;N, 15.69; S, "'?N l : und: C, 48.54; H,

3. 69; le5 57; S, 7.11; Br, anmpl e T(67):

{4- Am no- 2- (IH-benzmmdazoI 6 yI am no)i t hi -5-yl]-(3-nethyl -

bi pheny! - 2- th
Cerrl 35 e i compmun oty progrish ersgishy g Jeserbed prBxal CIDRAS | he

structural fs@tﬁﬂ&zﬁaato»beﬁ@e%esulfonaxﬁfd@ﬁﬁd %lbfoﬂ)dafﬁylfw-lch&%é?ﬂylﬂﬁﬁﬁﬁohdﬁ& (see
2 -brom-& l-E)glIaxE le):/ EE&S:)G E‘é)vege%losgleld glIa; \%g; Euxnaﬁed via ccﬁumn chromatography with 5%
P P: pu
MeOH/CHCI; eluant to give a yellow amorphous solid, 140 mg (46%), mp 150-160° (d).
1H NMR (DMSO-dg): 8 11.05 (1H, d, J = 10.0 Hz), 7.98 (2H, bd, J = 17.1 Hz), 7.79 (4H, dd, J
=12.1, 9.7 Hz), 7.41-7.11 (5H, m), 5.15-4.89 (2H, m), 4.32-4.21 (1H, bm), 3.51-3.40 (2H, bm),
2.35-2.13 (1H, bm), 1.93-1.75 (3H, bm).
IR (KBr): 3288, 1686, 1598, 1550, 1527, 1420, 1157 cm-1.
HRFABMS: Caled. for C2;H23Ns0sS2Cs (M+Cs™): 634.0195. Found: 634.0215.
20 Anal. Calcd for C»pH,3Ns0sS2 0.3 H,0 ¢ 0.1 CHCl: C, 51.15; H, 4.60; N, 13.50; S, 12.36.
Found: C, 51.36; H, 4.63; N, 13.31; S, 12.47.
¢ Example C(66): [4-Amino-2-(1H-benzoimidazol-6-ylamino)-thiazol-5-yl}-(2-bromo-6-

15

methyl-phenyl)-methanone
He

Nﬁl Hg

S
25 VY e

2’-Bromo-6’-methyl-acetophenone, which has the structural formula Bli: i , was

prepared in a manner analogous to o-nitro-acetophenone (see Reynolds et al., Org. Syn. Coll,
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760 nmg, 3.58 mmol ) and Pd(QAc)2 (114 nmg) in DWVF (38 nL) at O C under
Ar[err] was added in, successi on phenyl boronic acid (495 ng) and 2M aq
Na2CCB (1.6 e m xture was heated . at 90[err]C fo @Uﬁfﬂ% t hen
diluted- with vvat,grws(SO m.), and extracted with ether (2 x %5 2§°?h

et her eal extracts were concentrated to a crude product, which was purified
via col um

chr omatlog WﬂlpFX/( 18630 P2 78847 49 &irgr &gty Sriupmplenzeje acid hio0 80146’0!1&191) Y&¥ 0

(89% yi el A I S@ﬁi m{agég f \ 1HNI\/R
(CDCLY) E)é)rv?!‘ed 245 F’(gd)‘j' PYY ﬁll w ol SWhic gpré Eﬁsi}?&esﬁiﬂeh rﬁa%&%%@)ﬂ H N
2.33 (3H, %»yentqp eg al., J Orq ems yol. 5&,(1993), pp 3308-3316) md was used without urther

[err] 2- Bronpacet yl - 3- met hyl - bi phenyl, which has the

Pur}gﬁcano . :

structural formula was prepared in a manner anal ogous to

2- brono-2' -i odo- acet ophenone, see Exanple C(12). Crude

1-(3- néthyl bi phenyl 2-yl)-ethanone (295 ng, .1.40 mmol) provi § ng of

yell ow oil, 10
(CDC13): [err] 22 BbiSind (8H, ﬁdacw"gm“‘t’c w{&r%%the%%&‘k’gﬂ{’hﬂ? °
The titl eweon:ppmummarppwaloe@nsm Z@rmaemdmtmmx sge Bxample €61L)i n

Pharm _ cotiee ooy SghA SFUARILE (R 6ok g Red £46 é?ﬁ%%mé'nd

2- br onpac ehich-vés metdhyithobi fottherphrificatioh.ded a yel l ow solid in 49% yi el d,
184- 19 7 IH

753 (1H %ﬁ‘%ﬂ tencn): &?411\'3/'32{3%9% 71[73?’]“‘? 4l Hrhy 2 %15(33{1%{? 35

(3H, s‘)O. v@abm@md&ﬁﬁmiﬂﬁ@mal&gpmto tlﬁtﬁseﬂ'ﬁﬁxample C(Bnal

s (oA ] bl 4 A ey o

Ex arrpl e C(198)y, pp. 818-822) and 2,2’-dibromo-6’-methyl-acetophenone provided a brown sohd in 32%

[ 4- Amino- 2- ( 4- - pbenzyl am no) -t hi azol -5-yl]-(2,5-dimethyl 20
t hi ophen- §'—e§ﬂ' T%?%%S‘ﬁe
[err] 'HNMR (DMSO-dg): § 12.43 (1H, bs), 10.74 (1H, bs),[aersr(]]H s), 8.02 (2H, s), 7.75{4, s} | e

b1 onoaget y ST TRE B R PO B PP L RR P28 ang

1-(2- |sotHSMS(Ml€I‘t)o428M391) 4- 25 et hoxy-benzene provided a white solidin

72% vyi el d, ] —87Hz)
6.74 (2H, Aaglp Gg]‘gg“?c'ﬁﬁ)‘Ns(%&ifll\{Fi?&ws’?%E‘[ SliN, 1(514§ gz'rls fe@
3. 78 (3H, Feynd: Z,48.54;:31,3.69) N, 15.98 S( 3}1i1; Br) 17.88.
e Example C(67): [4-Amino-2-(1H-benzoimidazol-6-ylamino)-thiazol-5-yl]-(3-methyl-
biphenyl-2-yl)-methanone |

N
” 0

ﬂN s

i ke
5 1-(3-Methyl-biphenyl-2-yl)-ethanone, which has the structural formula , Was

prepared in the following manner. To 2’-bromo-6’-methyl-acetophenone (from Example C(66);
760 mg, 3.58 mmol) and Pd(OAc); (114 mg) in DMF (38 mL) at 0°C under Ar° was added in-
succession phenylboronic acid (495 mg) and 2M aq Na;COj3 (1.6 mL). . The mixture was heated
at 90°C for 3 hours, then diluted with water (50 mL), and extracted with ether (2 x 100 mL). The
ethereal extracts were concentrated to a crude product, which was purified via column
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IR (KBr): 3311, 2920, 1663, 1552, 1514, 1244cm 1. FABMS (MH): 380.. 30
57 . 1 Anal. Calcd. for C18H 9N3(2S2: C, 57.88; H, 5.13; N, 11.25;
S, 17.17. Fouydookrss®7. 97; H, 5.11; N, 11.33; S, 17.28pcTses/22809
Exanpl-e C(69): .

{4- Am no- 2- [ 4- nor phol i n- 4-yl - phenyl am no] -t hi azol - 5-yl )-(3,5-.di chl oro=
pyridin-4-yl)-nmet hanone

[err] 1 chromatography with2:5% ethepthexans siepyeiss gradigptie hiain 670 me 2% D of

anal ogous tyeman, déé@dxthdht@&ﬂi&p ifdain.

i bomsac e ANARCHT BYgb T S s PP DERARa e ihind i b

yel | ow sol |(g§gj 58%y| eId np 291.5-292.5 C 10 1HNWR (DMSO-d6): [err]
10. 75 (1H, 871(2H s) 8.32 (1H, bs), 8.01 (IH bs), 7.30,(2H, bs),
6.92 (2H, d, J 9.0 Hz), 3.70 (4H t, J = 4.5 Hz), 3.05 (4Hg

Hz) . 5 FABI\/IS (M) : 450/ 452 ~Anal . Calcd. for C19H17NSS C,
50.67; H, 3.80; N, 15.55; S, 7.12, d, 15.74. Found: C, >
3.83; N, 15.29;

{4- Am no- 2- [ 4- (4§r‘P§6 ggdeﬁl?éénrlég l%qihen% thcﬁ Egﬁam no'?gltfgl ;atuzl%l -yl ‘E’gs 5-

15 di chiréafediy b inthinfer4njibgoused Mrmnte?—mdo—acetophenone, see Example C(12). Crude

NH2 tro; phen i_ne ich..has the
Structural Fermeia-biphsayt 2y Petfanars (255 i T IS SMaY prBREL 15 e ot Wl B

fol l ows. A whikh Whnsed witho® tfiiytler phuifvatian.ne (4 00 g, 39 9 mvol) and

1ch|oro4n|tro benzen ed to 80[err]C for 24
hours, 10 MBAED LY 507(?8% %&H}In% ?égr%{ h%égﬁﬁe aqueous | ayer was
extracted wit h lvﬁ%'uw@&;?ound was fn%ﬁax&@m aélmx:m'éaam&gousﬁbem Q584 if Bslarhplg m(ll)c

[

I dried t d d
o1 Lasur 6. chowREy e WS BATISARICCRARRT & 8 PG hems | Erb Sy Yo o

yel | ow 3-eHefly) bl fNideR b §ENGW sd)d id BbJVR (de
Silva et al(lﬁﬁj ﬂ) Smsﬁgmg-ﬁhﬁﬁb&é@%ﬂ Ki r}; Trpgﬁ?lb ,lvol 7 (399?:) pp.

1611- 1616) ¥eld mpd84r2%0Cui t hout further purification.
4- (4- Met hyl iR @M So-be)Y 198, (1 H, P 7.8WTIER), 183 (1BPd It 819 Hg, 31'46f13397@ﬂ-lam),
15 7387.15(7H,m),2.35 3H, 5).

HRFABMS (M+): Calcd.: 426.1389. Found: 426.1374.

Anal, Caled. for C4H;gNsOS ¢ 1.0 H,O » 0.3 CH3CN: C, 64.82; H 4.84; N, 16.29; S, 7.03.

Found: C, 64.88; H, 4.69; N, 16.40; S, 7.28.

e Example C(68): [4-Amino-2-(4-methoxy-benzylamino)-thiazol-5-yl]-(2,5-dimethyl
thiophen-3-yl)-methanone

20
NHz

jog '*i%
3CO H HLC— CHg

The title compound was prepared in a manner like that described for Example C(1). 3-

Bromoacetyl—2,5-dimethyl-thiophene (from Example C(52)) and 1-(2-isothiocyanato-ethyl)-4-

25 methoxy-benzene provided a white solid in 72% yield, mp 175°C.
" 1H NMR (DMSO-dg): & 6.88 (2H, d, J = 8.7 Hz), 6.74 (2H, d,J l= 8.7 Hz), 6.41 (1H, s), 6.2:1

(1H, s), 4.88 (2H, s), 3.78 (3H, s5), 2.40 (3H, s), 1.98 (3H, 5).

IR (KBr): 3311,2920, 1663, 1552, 1514, 1244 cm™.

FABMS (MH™): 380.
30 57
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[err] was next prepared as follows. To a
suspension of 1-nethyl-4-(4-nitro- phenyl) - pi perazine (2 g, 9.02 muol)
in absol ute ghh 5 (30 nL) was added 10% Pd-C (250 ny). §€T/US9 2809

58 - - 1 The resultant m xtur.e was stirred under an atnosphere of H2
for 5 hours,. then filtered through a pad of Celite.. The filtrate was

concentrated under_ reduyce ressur ord %.yi el of a
br oun Soi ARl SheRrfon SistioNaBs Roar shienir Mot S At dnboum: & 17074tk
(CDCL3): [anrN, frixls(Pthg d, J = 8.8 Hz), 6.62 (2H, d, J 8.8 Hz), 3.42
(2H, bs), 3.15" (4R’ t, J =5.0 Hz), 2.68 (4H, t, J =5.0 Hz), 2.40
(3H, s). e Example C(69): {#-Aminp<Lelidtherphelind-pl-phicnylgininol-thiazoh§-yl)pi3Sedickione,
whi ch has t%&ﬂ%wgl}—ﬂ{eﬁlap&'&rW| a [err] was

prepared in mann anal ogous to 1-(4-isothio-cyanato-phenyl)-I1H

i m dazol e for Exanple C(41); 4-(4-Methyl-piffegazin-1-yl)-aniline provided
1.7 g (583%yield) of acre@ol re d,Ff'mp 118-120[err]C (lit.
120-122[err] C, Gal stuckova et al ?@ﬁ‘@h USSR (Engl. Transl.)
, vol. 5 (1969), pp. 1121-1124), whi was § i t hout further
purification. IR spectrum mat ched that reported by Martvon et al.,
Chem Zvesti, - vBie titlepompound)was prepaged dn gmgnner analogpps quhat usgdda Brample G(1). 7. 20
(2H d, J4749sdthj lind (fFord ERarkif} (o 33 L7
o). 2 524?21%f°‘“55@%a“ip‘§%5‘%5%%@ 7 ?%,_C&?’% gugpersdas ot
C12H15N3 SPyRline(fropvExamplesC(68)) provided ag'ellowssolirin §8% yirjdrap 290 5-892.5€: H, 6. 56;

N, 17.86; 1Py. U [ '
1 ke thtar “TROAERASORY: LOM(EIY) (4 SMAUMANBOTIRPRL a0 et et

(4- 1 sot hi 6834Htd] gi3dhifr)) A70EAth . Jpd-p dlzh Bi0id4H ) =4.5 Hz).

4- br onoac I@H%i -pyridine (from Exanpl e C(63)) gave a crude
solid, m?ﬁéﬁh\%ﬁ er iggdryg'?t)al lization with Et OH/ H2O, provi ded a 40 ny
(23% yi el dipaloCalgd.Foit Gl rNsWeSEh: 16 50615 HSBO01L B 63.55; S, 7.12HCHR74. DB@dde) :

[err] 10. L, ( Y158 00-8.41 (2H, m), 7.24 (2H bs), 6.88
(2H, g?r,sg'?h?'%?’g’Efz’@s?,&'g‘%(?aﬁ'%dd, J =5.0,4.7 Hz), 2.40 (4H, dd, J =
5.0, 4. 7. biz)ExatpRIC(TOH|{4-4mineR-[4-4-(nkBy) pipS 306, -2 0By A I®) -t 5265 5-y1}S(B4H-

1426, {8240 cpnl .. HREABWE:  Cal cd. f or C2OH21C12N60S( M) : 463, 0875.
Found: oaa. diutoro-pyridingi-melEont™! £0- T 07 2D CA 2 olerr] 0.6 H20 [err] 0.1

EtOH [err] 0.05 CHC13: C, 50.20; H, 5.06; N})H 16.22; S, 6.19, d,
14.71. Found: C, 50.34; H, 5. 1"&?:@"1 3;i .48; Cl, 14.74.

Exanmple C(71): ﬁ S _

{4- Am no- 2- [ 4- (4- net hyl - pi perazi n- 1-yl -pE.en awaNo] -t hi azol -5-yl }-(2, 6-
25

[err] drehtor Oi'm&wh)<ﬁn§}$ﬁlggg%jgﬁtﬂ@ﬁﬁdeshaﬂf@ﬁgf"étﬂra* e nner 1 ke

t hat despr_i_m_ anple C(1). 1- _
(24; S CQO”'ZIOC 5 ago heﬁ)['w)as ﬂrsﬂﬁ%ﬁ‘éféd £ oW 'Mﬁﬁﬁ&%ﬂ%@bﬁe%@@.ﬂ%d

-brono-2',6' -
39.9 mmol) and 1-chloro-4-nitro-benzene (3.14 g, 20.0 mmol) was heated to 80°C for 24 hours,

allowed to cool, and diluted with H,O. The aqueous layer was extracted with MeOH:CH,Cl,
(20:80; 4 x 50 mL). The combined organic layers were dried over MgSQ,, filtered, concentrated
under reduced pressure, and recrystallized from ethanol to afford 3.2 g (75% yield) of a yellow
solid, which matched previously reported material by '"H NMR (de Silva et al., J. Chem. Soc.

25 Perkin Trans. 2, vol. 9 (1993), pp. 1611-1616) and was used without further purification.

4-(4-Methyl-piperazin-1-yl)-aniline, which has the structural formula

9

OO ~ .
, was next prepared as follows. To a suspension of 1-methyl-4-(4-nitro-
phenyl)-piperazine (2 g, 9.02 mmol) in absolute ethanol (30 mL) was added 10% Pd-C (250 mg).
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1 dichl oro-acet ophenone (from Exanple C(52)) gave, after recrystallization
wi.th . HROEOHCHA 2, 2.2 g (64%yield) of a yellow solid, np

160- 162[err]Cw099,2,s4;H NVR ( DMSO- d6) [err] 10.60 (1H, s), 8p@ﬂu§gamsobs)
7.20-7.41 (4H, m, 688(2H d, J 9.0 Hz), 3.08 (4H, dd, J 5.0,
4.7 Hz), 2.40 (4H dd, J = 5.0, 47Hz) 2.18 (3H s). . -IR(KBr);_3394,

3164, 2942, 2810, 1610, 1546, 14 242 cm

O b s o b8 ol e ST s e
for C21H2 13&5@8@:@1@ @héﬁldafé v&@rcbicbnﬁitmﬂder refiuédd bréshid€rRaffdzd 152% (P9% yikld)
540N132 9 14. 83. FoudC5306H5.37'N,
13.51: S, @& g@rova SOllf4W%lgh was use: wnh%{tamﬁﬁl t‘;’(‘g%“

Eﬁ Amhno 3 lﬁme(t@ﬁ’mm “?8'@1@ & lyang. 8oy, 6162428 d, 3=8.§ Hef 3424 HY B¥))B.15 (4H, 1,
[e'rff en Jy %orﬁez), zagso(ﬂn t, ] = 5.0 Hz), 2.40 (3H, s).

[err] 3 1-(4- Is&hn]éf}%}x%b«pﬁe 1ﬂ4—9{emw ipbiaginbSitich Hdalmékthﬁﬁ:rél lfétmula

struct ural forrrula err first prepared as follows. To a solution
' yophage (2.0 g, 8.27 mmol ) and acetyl chloride (0.82
rr1_ 11 6 ol ) = her (Wasprdparedsin adchaderpoalbgmmie &-¢-tbhi@cyahate-phenyllt 112-

wer e added ROl s AR GATE f FRRB -3 i Ehalinptn Waed ErBIea 4 vl o

The reacti ka:r&ﬁﬁ-c@l@fdﬂfsuhd yn;qusnmw (i m-mecmstmwaemdnmghcmm U.StS‘Rher
The et hereal ers, were _dec Il vat e dr| ed. over
WSOt s lenel Transh oL ISEoha. o Lok bk b wes i OOL P ah B giog B

1.8 % <(:| %sp b&hﬂﬂnﬁigh@lﬁﬂx&b@%&t&ﬂ b9ﬂdéar?v\3ﬂ ecdl, Zﬁeﬂaeziaeﬁz bi. biwagsp)er I808:810at
mat ched previ ous escr.ibe see de ocy m
e D o S D88 5 R0 b yio0 HEh S a0, 1= 500
charact eri zg}) 982 (4H, dd J 50 47 HY) B gcg,)tyl 3, 5-di br ono-t hi ophene, V\/ni ch
has the structural mﬁg

fo
next prepardepl;Galed. ﬁﬁirﬁléﬁlslﬁrﬁal%édﬂg 50628&‘&&9125 13&?01:188%4 ‘opHntnEL 6§@e 25
Exanpl e C(lﬁ)n%gcgyé 3, 5-di brono- t hi ophene (220 ng, 0.77 mmol) provr ded
295 ng of dark brown solid, which was used w thout further
purificagion. The fitiRAmpaund ¥35 prepated jo ymanper ke thahdesoribsd ferfiyample C(1). 1-

Final | y, t ARt SRRF2 e lahd A bPIRUABEy R 8laRARIS-phRdihd @lontised
I n Exanp h@ﬁ& 8? F‘gsg)t hi ogﬁg gﬁo [ ﬁ-benzor m datgo e (see gg‘gv e?ﬁoal
Phar m ChenExq;nplq D) gave ety s solxd which after recrystallization with EtOH/H,0, provided a 40

60 mg (23% yield) of a pale brown solid, mp 150-151°C.
1H NMR (DMSO-dg): & 10.78 (1H, s), 8.70 (1H, s), 8.00-8.41 (2H, m), 7.24 (2H, bs), 6.88 (2H,
d, ] =9.0 Hz), 3.08 (4H, dd, J = 5.0, 4.7 Hz), 2.40 (4H, dd, J = 5.0, 4.7 Hz), 2.20 (3H, s).
20 IR (KBr): 3395,2925, 1618, 1546, 1514, 1426, 1240 cm™.
HRFABMS: Calcd. for CaoHzCLNgOS (MH*): 463.0875. Found: 563.0861.
Anal. Calcd. for CayHgNgOSCl, * 0.6 H;0 » 0.1 EtOH « 0.05.CHCl3: C, 50.20; H, 5.06; N,
16.22; S, 6.19, Cl, 14.71. Found: C,50.34; H, 5.11; N, 16.53; S, 6.43; Cl, 14.74.
e Example C(71): {4-Amino-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-thiazol-5-yi}-(2,6-

dichloro-phenyl)-methanone.

Ha
/j
HaCupy @ \O\Nﬂ:g;g v

The title compound was prepared in a manner like that described for Example C(1). 1-

25

(4-Isothiocyanato-phenyl)-4-methyl-piperazine (from Example C(70)) and 2-bromo-2’,6’-
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1 vol. 24 (1990), pp. 818-822) and 2-bronvacetyl -3, 5-di brono-t hi ophene

provi ded a dark brown solid in 50%vyield; np 261-264 C. 1HNVR
(DVBO-d6) : Bwodebfseé 1H bs), 10.94 (1H s), 8.27 (2H, bs), Tg,#, “Z"s)
787(IH bs), 7.57 (IH d, J =8.7 Hz), 7.36 ( 1H, s) 1

J 8.7 Hz). HRFABVS (MH+) @ Cal cd.: 499.8673.. Found: . 499. 8686.

Ana.l. Cal cd,. for CL5HONS ZBrgﬂa‘Hé&sgg).S Hzage C, 35,45 H_1.98; N 13.78;
S, 12. d2; dighlorosacejpphenone (fromyFxamp gaye, affer recrysjalliggtion vidp- 5 12 75; By,
31.25. m, O/EtO 1529218)% yxcld) of a 5ellow solid, m 160-162°C

4[4Amn-- | bronp-thio % carb 7y§) 8y

benzenesuIITl SO—ds )0 1060(1 s),800(2H bs), 20-741 (4H m),68 (2H[ gf1r=}90

[err] Hz),3|g§(4H dﬁ‘?—%ﬁdh%}fz‘?@%ﬁ \y P§ G REf t’isﬁsﬂ'%?‘.“er anal ogous to

that used In | sof hi’ocyanat o- enze esul f onam de and
2- br orpac B (KB, 53%bkﬁ§n%942h283\}9h1361§, (WOHZEXEA%ICQ C(72)) provided a

yel | ow3powder .in_ 4 4- d6): [err]

11. 24 ( 1HHRPABMS:3Gal 32%? @ﬁlingﬁNﬁs@ﬁﬁ% ‘5520?221 %R“é%DB/B"% 28" (2H, s). 15
I:AB'VB( M*)L\naﬁéﬁéé%&/ éﬂ@mNgoscﬁﬂ als.H,0al 108tOH .1 @HM}OM@‘@E 340Q‘N 1%13224

H 1. 29.69. Found: C, 8; H, N,
10. 16 s s;mmsg:x E;ss Foush C, 53.06; H, :XuMDI18.55(%14)26; CL, 14. 63

[ 4- Am no

1 Hini da%oféxﬁmgﬁ)r&?r%)t g%\gﬁlem-é (Yﬁ%%?&udml %Zy%mmo)ytuazélji-?l] (& g%m%/mo-

[err] 20 thiophen-2-yl)-methandne5- Di et hyl - 1H-i m dazol e- 4- car boxyli c acid,

whi ch has the structural formula [err] was first
made follows. A fresh solutlor( 96.5 nmol) in 25 water
(20 nL) was added to a sol ution H¥ ’%ﬁ

1, 5-di et hyl -1 H i m dazol e- 4- car boxyl at g, 32.0 mmol; Ohno et

aI Chem Pharm Bull., vol. 42 (1994), pp. °l463 1473) in EtOH (20 m) .
After 5 hours, the m xture was cooled to Qerr]C, and aci dBjed with 38%

- HC1 to pH 3-4. The resultant white solid was filtere 1; shed with
Z&ml | amount szi Iqc/il .J»% %t l_x%)-thgophegé wﬁmg has the (s)tructura] formula O , wWas

15 first prepared as follows. To a solution of 2, 4-dibromothiophene (2.0 g, 8.27 mmol) and .acetyl .
'chloride (0.82 mL, 11.6 mmol) in ether (3 mL) was added portionwise A1C13 (1.5 g, 11.2 mmol).
After 4 houfs, another portion of acetyl chloride and AICl; were added, the mixture was refluxed
for 1 hour and allowed to cool. The reaction was carefully quenched with ice and extracted with
cther. The ethereal layers were decolorized with activated carbon, dried over MgSOy, passed
through a pad of silica gel, and concentrated to give 1.8 g (77% yield) of dark brown oil, which

20 had a '"H NMR spectrum that matched previously described, see del Agua et al, J. Heterocycl.
Chem., vol. 18 (1981), pp. 1345-1347, and was used without further characterization.

2-Bromoacetyl-3,5-dibromo-thiophene, which has the structural formula
Br
Br
B §
o , was next prepared in a manner analogous to 2-bromo-2’-iodo-acetophenone, see
25 Example C(12). 2-Acetyl-3,5-dibromo-thiophene (220 mg, 0.77 mmol) provided 295 mg of dark
brown solid, which was used without further purification.
'HNMR (CDCl): § 7.13 (1H, s), 4.54 (2H, s).

Finally, the title compound was prepared in a manner analogoiis to that used in Example

v

C(D). 6—Isothiochanato-IH-benzoimidazole (see Bocv et al., Pharm. Chem. J. (Engl. Transl).,
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1 dried under high vacuumto give 3.51 g (78% of white solid, which was
used w thout further purification. 1H NVR (D20): [err] 8.49 (IH,
S), 3.73 (3H wooniss6 (3H s). Anal . -Cal cd. for COH3N2P@&iusasazebe 42;
H, 5.75;-N, 19.99. Found: C, 51.52; H -5.78; N, 19.98.

1,5-Dimethyl -. | Hi m dazol e-4-carboxylic acid N-nethoxy-N nethyl -am de, .
whi ch ha er { : . S
et pr eparteh 241950 PR 873) 21 2-hiSFpoBbeb Sl RlBfhhe prBlibia a duk brolflS
di net hyl - | HolidinfoplielddmpasbasyCic acid (2.01 g, 14.4 mmol) in DVF (20 ni)

- was added - b riazol - 1-o%l)sN L AN 3 fe hy!| m
hexaf | uor oSﬁﬁ!ﬂﬁ‘épyiﬁgugqé%béhg’zbsi’%agxﬁ}{’ %%)% @ynaé)d??g@’é%#é’g% zf‘r%l ne

(g-dem_’ Oﬂr?.ﬂ@iﬁ,idﬁﬁﬁB@rﬂ?, TB6( LHI ), 'I.Ilﬁ(llﬁi‘d,LﬂiantHz)J ear o sol Iu';l on]c was

added N, I met roxyl am 1 .54 g, 15.79 mmol ). After 1

hour, th rﬂmﬁ%&@l@q éﬂcgblqg?'%ﬁ ém‘ga*ggﬁq%ned bet ween CHC13 and

wat er . e eNatAddetbr C,sHNSOSHBM 0.5 ByO! C\35:45/3EN0%; W, 13178138, €2.6R/Bt, Prase,

dried over K2C(O3, concentrated dried under hi gh vacuum to provi de

and
1.88 g (729%opnd) €)3%37; H, 418 Nr Ba?s Sol % 1 BR1eR- was used wi t hout furt her
purificatiaop. [ 3)a-5L8KL Ohi i1 iRo120
(3H s). 3. J;?E%%wlésﬁg'wsizﬁ %g{ngho 5 5(595 dibrém3&hibgtene-2)carbon§i}-tHizldl-2§damifo}
1- (1, 5- Di met hbénzéndsulfandmidsl 4- y| ) - et hanone, which has the structural fornula
[ ERR] [err] , was prepared agf J lows. To a solution of
crude 1, 5-di nethyl -1 Himdazol e-4- ca i ®racid
N- et hozié-l\l-met hyl -am de (1.69 g,.9. F (55 nL) at -78[err]C
was 20 dded dropwise 1.4 M CH3 i Nver (805 ni, 12.0 nmol ). The
m xture was allowed to warm to anblent tenperature over one hour, then
guenched with 1N : L : W
under reduced prglgggggpﬁoﬁuggg’\%ﬁﬁeﬁge%ﬂg&%#grg?%okg%{lggﬁ vtm g@ﬂg%xgﬁEW1).
(200 nl). Thisothigryanato-bengenesuifonamisic and 2-domancetyhi3.§vdibrompOgepheae (fram Epample ed

Fur her pur CYENEvigea sRSW Bty Blofia A BASIGIN O Yes Tt o
2.55 (3H, SHNRIRSOMSBidgs ). 1123 (1H, 5), 8.31 (2Habgk B (4H, ), 7.40 (1H, 5), 7.28 (2H, 5).

-(1,5- dilﬁt?xﬁ@:@iﬂ;d?%@%ﬁsﬂs‘%' ) - et hanone, which has the structural formula

[err] S next prepared as follows. To
1- (1, 5- di meAkall Cdléd. foriQ)ALeN.OkSyBr):- €1 3240 Hle 1.87; N, 10464 Snijl.878 B3529%6%0 [Fpurdy GIOAC

(8.5 nm) at D was Jed JRWM bromne (173 [err]1, 3.36
nmol ) . Afte%lq%mhgpgﬁa]t&%d ilehéé?%é’n%ggrsat ure, crude
2-brono- | - (d, Exakapleidi): 143Anitne24 H-bénzoinidazol-6-ylamino)-thiazol-5-yl]-(1,5-dimethyl-

62 1H-imidazol-4-yl)-methanone

2" 5O

N NaMNech,
1,5-Dimethyl-1H-imidazole-4-carboxylic acid, which has the structural formula

H}T}Nﬁ'ﬁ

l‘f‘ , was first made as follows. A fresh solution of NaOH (3.86 g, 96.5 mmol) in

25  water (20 mL) was added to a solution of ethyl 1,5-dimethyl-1H-imidazole-4-carboxylate (5.39
g, 32.0 mmol; Ohno et al, Chem. Pharm. Bull., vol. 42'( 1994), pp. 1463-1473) in EtOH (20 mL).
After 5 hours, the mixture was cooled to 0°C, and acidified with 38% HCl to pH 3-4. The
resultant white solid was filtered off, washed with small amount of cold EtOH:H,O (1:1), and
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yl ) -et hanone hydrobrom de salt was filtered off as a brown solid, which was
successi vely washed with a mni mal anount of water and ether,

di ssol ved i gg%gj cooledto Oferr] C treated W th

concentr at ez}Nun er reduced pressure helow 40[err]C to obt awaﬁgp(%%
yield) of yellow oil, which was used W|thout further purificati on

1HNMR ( DMSO- d6) tr%’err] 8.40 (1H,_s), 4.68 s), 3.66 (3H, s), 2.67 (3H,
s). 5 PV e e jgh ¥icupm t@swgééﬁcz (FR%) ¢f wfmewyh(b webishveas used wﬂmhﬁ@her

anal ogous yhesdNgs used in Exanple C(l).
6- | sot hi otyanat o-1 H benzoi m dazol e (see Boev et al., Pharm Chem J. (EngL

Transl). HNMRGB:IO) 2484918809, 3. pp(3He 98280 BH.8hd 2- br ono- 1- (1, 5- di net hyl -

e 02U CAUNDS, RSt S 75y 1008 Kol 5P OLIE S8 AN

s), 8.16 (1H, sb 5-Dimedhyl IHHimidadole-F-cérboxylis @cifl N-methOxy-NjmetRyl2nidd, thlcﬂhdxas J =

8.4, 15 Hz), 3.54 (3H, s), 2.5 (3H s). HRFABMS (MH+) : Cal cd.
354.1137. Found: 354.113 Anal Cal cd. for CLEHISN7OS [err] 0.5 H20
[err] 0.8 CH30H C, 52. o @99 N, 25.27; s 8. 26 Found: G,
5227H481N2506;-,« * Exanp

[ 4- A no- the the structisabfogmyla- 4. y | °phenWaél¥Fﬁ(PfQP9Wp&§8’In°§S qu a{nznweef bAt or o- 3-
[‘; ; i’ Phe Rletny8 HA@RGIe Hocarboxylic acid (2.01 g, 14.4 mmol) in DMF (20 mL) was add 40.0-
2- Br onp- 24azabenzdtrinaolol-yh-B,N.N NN detramethyiireniom dexafluprophdspbate FEATUT 6100 gir15l8

f I " . | uti
(o0 ) s syl 2o ARER2 S il S @B e 1
et al., Jsohivish vGisewdded0-dig8thyh9aoxylamine hydﬂ)emwe (ilﬁ4 g, 15 7£gmaml)alAfmclat ic
ol ) oo e R bl B W plona Bt O B <P e 1 o0
cool , andorgahiotayedr wbi\hashé&mth witeeand brme,airgdnver I{zélgbg,rconmtrmds,fmd diiéd Under
ice-cold 25 L t ,
:j(r:ieegoovengg/g |)‘i’ vé%nlcggs% 972?’ ed® i@n‘?ﬁ‘rgﬁt v g%]i g’SE t‘J”l’aé “?eg "6"‘*\9&‘2’?”&% )g
(97% in punfcatmn:le yield) of a yellow oil, which vvas used wi thout further

P 8w cpon AP DR s b 8 kg i 2 o

prepared i n a ne(®Dihétkyd- IHmbidabeb44yl )etchnbe; which g the Sficturalformula
Brono-2', 6' -gicchl oro-3'-ni tro-acet ophenone and
4- (4-i sot hj c -phenyl) nmor pholine (from 30

gﬁr i ficatidn by f I a B@P%%fﬁ’s)ct)ﬂp%ﬁ%e@ B‘E@g &uachys! metﬂylall-{-nmdazole—4-
carboxylic acid N-methoxy-N-methyl-amide (1.69 g, 9.21 mmol) in THF (55 mL) at -78'C was
20 added dropwise 1.4 M CH;MgBr in ether (8.55 mL, 12.0 mmol). The mixture was allowedto
warm to ambient temperature over one hour, then quenched with 1N HCI, basified to pH 9 with
IN NaOH, concentrated under reduced pressure to remove the THF, and extracted with EtOAc
(200 mL). The organic layer was separated, dried over K,CO3, and evaporated to furnish 1.2 g
(94% yield) of yellow solid, which was used without further purification.
'HNMR (CDCls): §7.35 (1H, s), 3.57 (3H, 5), 2.55 (3H, ), 2.53 (3H, s).
25 2-Bromo-1-(1,5-dimethyl- 1H-imidazol-4-yl)-ethanone, which has the structural formula

Hg
Ve '
e

o , was next prepared as follows. To 1-(1,5-dimethyl-1H-imidazol-4-yl)-ethanone
(464 mg, 3.36 mmol) in HOAc (8.5 mL) at 0'C was added dropwise bromine (173 1, 3.36
mmol). After 36 hours at ambient temperature, crude 2-bromo-1-(1,5-dimethyl-1H-imidazol-4-
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wi th hexane/ Et CAc (70:30) as eluant, provided a dark-brown foamin 52%

yi.eld, np 170- 172C 1HNVR ( DVBO- d6) : [err] 10.70 (1H, s), 8.30 (1H,
s), 8.10 (I H woodisgs9. 0 Hz), 7.90 (1H, d,.J = 8.7 Hz), plrdSeshad (2H,
m, 6-90 (2H, d, J = 9.0 Hz), 3.70 (4H, dd, J = 5.0,4.7 Hz), 3.06 (4H, dd,
J = 5.0,4.7 Hz). IR (KBr): 3289, 2966, 2848, 1634, 1542, 1425, .

1343, 1225, 1 . ) HRFABNG. cd.. for _ H. 7C 2NSOASNa, ( MFNa+) :
516. 0276 I’-"-'Bt?%'lf“ %%65’5%‘!““ salt W%ﬁ%‘?’e@% a8 Dpgp s “ﬂi%d?l\%fﬁéﬁwe r] 0.35
CHC 3: C, 4hsiaQ;with a minifal dhonhBofGfrter3nd Bthef disdlyveddf CHCls, cooled foodiQgitreatsd
45.33; H, 3.37. N. 12.96; S,

1T e moBNSERC O 2o SEPEES TR PR TS DBl 40 TSR e k% . 10

benzenesul rBfQéllow oil, which was uscd w1thout further punﬁcauon [err]
Thetltlei m was prepar.ed n&ﬂger ana%ﬁ us to_that used in
Exanpl e &C( H RmMﬁQ‘édt ﬁlsé’@)(&ﬁa”t)o“% S %7 Gl 5)-
5-b tyl-1, [

romoatety q’h@h{@%&?ﬁﬂouhﬁhﬂi Ft‘rr edlif ner'iﬁ%%ﬂu@ t&‘{hZflﬁsEd 4 Eé&r%ﬁje” a

yeIIowsoI|d|n8% r}?
10.80 (1H, &}). 67Isgt1uo(c2aaatodl -benzogmigazqle (see; qey et 2l Phgrm. ’@"QJdEmé Tramlﬁz

(C;:-lcdS) 415’% g%%?-égl(—ﬁl)fﬁdé %ﬁ %gbzéﬁl)omozr s ﬁw)lﬂdl m1$l t%@%ﬂé%fler r]

1.0 CH3OH [aeiark]brﬂzwﬁsé]iﬁhﬂS%G(lelenEQ?Sﬂﬂ @5; N, 18 26; S, 13.93.

et o 2 10 v 80 e ARk Bt 6 B8t AR B 7 an.

IHim d |m)4725XH-ET’&tdhhﬁc8rilel 9 Hz) 3. 54 (3H, s), 2.51 (3H, s).

T d
gﬁ;{LgOUS ﬁau?ﬂypsdgga) ﬁ%géakéféﬁgggp und yas,psepared in a manner
4- (4- | sot hi sy, aTasdofop 0ediN70S0r (S THLO M 6.8(CHOH:ER 2520002 H459) N, 251217; S, 8.26.

5-b tyl -1, & i 1k mj dazol e (from Exanpl e (74 i ded
2 yeilow sdiw & 527 7 AR anSA B¢ © TR (ovsos ey Lerr]
10.21 (1H, oS)EvanpﬁJ C('f-bh" [ﬁkmn%—ﬂ(’%—(x@ olin-4-J/pl Ber@lddiiho) thiaddl-5- ﬁgi(z eLdichiors33 8

Hz), 3.72 (4H [ Hz), 3.54 (3H s), '3.06 (4H t, .7 Hz), 2.50
(3H, s). Aen@-'(flﬁhh)‘mneell cd.: 398 1525. Found: 398 1516. 30
64 Anal . Calcd. for CLOH rr] 0.2 CH3OH [err] 0.2

CHC13: C 54.34: H, 5.41: N 19.60: S, 7.48
N 19.56: S 7.47.
t 1 1 /-—\
q_J”“<;>"NH ON

2-Bromo-2’,6’-dichloro-3’-nitro-acetophenone, which has the structural formula
c

ound: C, 54.63; H, 5.27;

20 @ NOz, was first prepared as follows. To a solution of 2’,6°-dichloro-3’-nitro-

acetophenone (1.3 g, 5.6 mmol; Breslin, et al., J. Med. Chem., vol. 38 (1995), pp. 771-793) in

glacial acetic acid (5 mL) at ambient temperature was added bromine (352 pL, 6.83 mmol). The

resulting mixture was heated to 80°C for 1 hour, allowed to cool, and diluted with ether. The

organic layer was washed with ice-cold H,O (25 mL), sat ag. NaHCO; (3 x 25 mL), and brine
25 (25 mL), dried over MgSOQy, and concentrated under reduced pressure to give 1.7 g (97% in

crude yield) of a yellow oil, which was used without further purification.

'H NMR (CDCls): §7.98 (1H, d, J = 8.7 Hz), 7.38 (1H, d, J = 8.7 Hz), 4.40 (2H, s).

The title compound was prepared in a manner like that described for Example C(1). 2-

Bromo-2',6’-dichloro-3’-nitro-acetophenone and 4-(4-isothiocyanato-phenyl)-morpholine (from
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Exanple C(78):
[4- Am no- 2- (I H-benzoi m dazol - 6-yl am no) - t hi azel - 5-yl ] - (3- net hyl - 5-

ni tro-thiop met hanone i -
Cerr]. . NG 9312?’%% . C ferr] PCT/US98/22809
[err] .

[err] 2- Acety %I - 5-ni tro-thi ophene, whi'ch has The
st r uct ur alExpmpledi(34)) gave wrudwa@ld, whish aferqysifieationdyflash enlemn chromatography

2- Br omo- 3, gg@tﬂ% oL 0) 5§an§{§ révideti’a &rkégl%wg 5%?},? ke sﬁgg{éﬁﬂr p 170172 @l

(- ot hoxy VMR (PMSOWe): 81630 (1H, 5), 630 (115 sb S0t} d.die.0 Ha), 7.90 (1H, d, ] = 8.7

?Lf%ﬁéi’?i@ﬁ)ﬁﬁ@iﬁ%ﬁ%&ﬁé da‘%ﬁ?% g &&5@&7‘*@@}@%&%&% 59%
aq Hws aade and the m xture stirred at or m n.
Separ ot cc Tk GRBEG 384, o, 464, 106,186 ez P o0 B et gl Fhat s

di ssol ved rﬁi&&&@%ﬁ%& (606, %cmiéﬁs @Zﬁ@dﬁygi@@] 4%&&@%@%&‘“6 (DBU,

2.2 eq) a ut i on er was a ropw se
until col @map€elsdSorGothrClsNe@eb a0.38 EEA L, 45158; Hed26:MNar18.0608, 598061, 2097

passed th r gL and concentrated in vacuo to
. PR (2 48B3, £51 W5 06, & 5l958, 96y

give 3.74 I'd, which was used wit hout

further puriBxampie @(16): 4- [LAﬁhNle(ﬂiﬁbﬂM—lHémrdaz&lc-l&a(bbhyl) iazoR2-§hndidd} S)
2.57 (3H, s) 2- Bronoacet yl - 3-net hyl - 5-ni tro-t hi ophene, which
has t bt st r JEPERPETPRARIAE 2 20 [err] [err], was prepared
i n a manner anal ogous to 2-brono-2'-iodo- ophenone, see Exanpl e
C(12). 2-Acetyl-3-nethyl-5-nit &phlo h 3GHgg, 1.24 mmol ) provided 330
ng of a cloudy yellow oil, a trace anount of

di br omi nat ed byproduct by NVR, whic BMOS®YH wit hout further
purification. k 60
PoH 5 ?Phe thid R phidd Wl )péep%%rﬁrg]o 2 f 3Xn‘ér£&4rb 08 to flt S8bdliff Bxaile 1)’

anal ogous %Immlnmmug@dnzemsgf@m@ ag(l|5)bromoacetyl 1 25~ methyl—lH—nmdazole (from

6- 1 sot ﬂﬁﬁﬁ%%ﬂ_ﬁﬁgﬁ g%%ﬁg&%gﬁd&s%ggggﬁgﬁ%:;@wc Pharm Chem J. (Engl.

Tr ansl

2- br ormaé:éHNMB(thS@yds) 55 10.80- G I, bl 6}811&1{5 dpi 59i0dda), 27y @H, dw %640|1'l2),l 162

- 23%vyield
65 “m)’?%&ﬂ%i) %Q?éaﬂ 25PEGHS15 50 (IH, d, J = 14.3 Hz), 11.01

(1H, bs), HRF@IBMSWHHS‘)L Calc@.1 4(1196235)F0und: 4158602 (1H, s), 7.63 (1H, bs),
752(1H = CRCE3 3SPr- 4 5. / M) :
Lol T gR) et 3 %ﬁﬁ‘fmd‘asf% s ToPudH 0 chcl? 6 3537 4.45: N, 1836/83 06,
Found: C, 42.57; H, 4.41; N, 18.18; S, 14.07.
20 e Example C(77): [4-Amino-2-(4-morpholin-4-yl-phenylamino)-thiazol-5-y1]-(1,5-dimethyl-

1H-imidazol-4-yl)-methanone
Hz
@ Kg‘@—(" “
N\©~ g —
N NayN~CHs

25 The title compound was prepared in a manner analogous to that used in Example C(1).
4-(4-Isothiocyanato-phenyl)-morpholine (from Example C(54)) and 5-bromoacetyl-1,5-
dimethyj-lH-ixnidazole (from Example C(74)) provided a yellow solid in 12% yield, mp >300°C.
'THNMR (DMSO-ds): 6 10.21 (1H, s), 7.57 (1H, 5), 7.42 (2H, d, T = 8.8 Hz), 6.94 (2H,d, T=8.8
Hz), 3.72 (4H, t, J = 4.7 Hz), 3.54 (3H, s5), 3.06 (4H, t, ] = 4.7 Hz), 2.50 (3H, s).

HRFABMS (M+): Calcd.: 398.1525. Found: 398.1516.
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Anal . Calcd. for Cl16HL12N6G3S2 [err] 0.7 H2O [err] 0.8 CH3OH C, 46.00; H,
3.81; N, 19.16; S, 14.62. . Found: C, 45.92;" H, 3.50; N, 19.096; S, .
14.59. ~ Wwolssamase C(79):- . o PCT/US98/22809

[ 4- Ami-no- 2- (| H- benzoi m dazol - 6-yl am no) -t hi azol -5-yl]-(2, 6-difl uoro-

phenyl ) - met hanone S S — -H
[err] 0 3 A 2 P A - h , | o t he
st ruct urlal A28} Gigleg. for C[915:‘%’r]\i%bg§mo'gv(\zlal—g’oylj Jrés'% &%{de? ':?’?é%?hﬁgg'ﬁghﬂw'%grgﬁ%us
t o 2- br onoFaund: cCiG463eHOPREMN 10,5658, 4 anpl e C(12).

2',6'-difluoroaceto one. (70 4.5 I ovi ded. 1. 96% yji el d
of |igh|t y3| fozaan BP’%P Q"%&ﬁi“8%‘@2’§®?§%‘&“%%%§@“¥‘%% ; °l%¥1?f-418‘§$‘9’%% :
1HNMR ( CDC13)pitrb-2Kibpheh-2of1)-thethdndnkH, m), 7.07-6.98 (2H, m, 4.38 (2H s).
The title conpound was prepared in a nanne Hzanal ogous to that used in

2

Exanmpl e C(1). 6- | sot hi ocyanat o- 1H bentoi fi dazol e (see Boev et al.,
Pharm Ghem J. (Engl. Transl)., vgl 55 1 ), pp. 818-822) and
2-brono-2',6'-di fl uoro-acet ophenoe ' 8d yell ow crystals in 78%

yield, np 194-200C. 1HNMVR (DVBO d6)b [err]{ 12.45 (IH, s), 10.86 (1H,
s), 8.19 (1H 's), 8.16 (2H, bs), 7780 (1H, bs) 220 7.59-7.44 (2H, m),
7.22-7.11(3H, m. HRFABVS (MH): Cal cd.: 372.0731. Found: 3B& 0725.
Anal . Calcd. for C17HLINSCSF2 [err] 0.5 H20: C, 53.68; H, 3. 1813%1;
S, 8.43. Found: 9-’Acetyl-3-n?e??hyz%’-ni#b-tl%bp Aéhc,l\vlt’rhigha}ia‘fs)’%ie s%'uct%fa]r’ ?o'rmula o ° zrpl €

C(80) :

g 4]: IAm' ngﬁ 2a,&agﬁl(r§epr@mu las follp@s.a2-Broro-BniethylSaitronhioplient (5. 82 9) 23 ninbk; 6Bin6Hi
i f1 uoro-phe - met hangne, . N '

Fore] o Pt b crem. 85 Beti Trans: 2 USHoRm S29E LB GoetproningRHRAY) (865

anal ogous trfy 233 mindB tand ﬂicﬁl@éﬁi&—&ﬁ?ﬁe}a Iphosphine) palladium(II) (163 mg, 0.23 mmol) in
1- (4-1sot hi ocyanat o- phenyl ) 4- et hyl - pi [?&J)’O%Zfl ne g rom Exanﬁﬂ e C(70)) and
2-br ono- 2" ,tglue_:ne (3@5 mL) was heated under Ar® at or 2.5 hours. 5% aq HC1 (78 mL)vs@Badded,

di f | uor 0- aGgh ARIRARKE stirfell AE07E F6H Sanin(, fikh)paRtitionéciofih eh¥iodnk WitstOlrhélodglnid 1 %
yield, np 168- 70Earr]C. 1HNVR (DMSO-d6): [err] 10.62 (I H s), 8.11
(2H, bs), 7aysawas sepanated, drigld over MgSQg pnd gpncentrated tg a residugifhat was digsopved dn ethey
Z) 3 6. 9 Hg )?(%026%31,§-|1ﬁa29?ik¥do[5§;d?&ndeél7tené (DBUT2.4 ef) dd@)a 0. AM4bIutidiof ibdind in~

" ) . y S).
ether was acsded dropwise until color persisted for several seconds. The resultant solution was
passed through a short column of silica gel and concentrated in vacuo to give 3.74 g (87% yield)
of yellow solid, which was used without further purification.
'HNMR (CDCls): & 7.72 (1H, s), 2.58 (3H, 5), 2.57 (3H, s).

2-Bromoacetyl-3-methyl-5-nitro-thiophene, which has the structural formula
20 H :
§ 8 Noz, was prepared in a manner analogous to 2-bromo-2’-iodo-acetophenone, see
Example C(12). 2-Acetyl-3-methyl-5-nitro-thiophene (230 mg, 1.24 mmol) provided 330 mg of
a cloudy yellow oil, which contained a trace amount of dibrominated byproduct by NMR, which
was used without further purification.
25 'HNMR (CDCL): 8 7.75 (1H, s), 4.28 (2H, s), 2.60 (2H, 5).

The title compound was prepared in a manner analogous to that used in Example C(1).
6-Isothiocyanato-1H-benzoimidazole (see Boev et al.,. Pharm. Chem. J. (Engl. Transl)., vol. 24
(1990), pp. 818-822) and 2-bromoacetyl-3-methyl-5-nitro-thiophene prévided a yellow solid in
23% yield, mp >300°C.
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5 IR (KBr): 2942, 2809, 1620, 1590, 1546, 1516, 1464, 1429, 1238, 1002

cm 1. HRFABVS (MH+): Cal cd.: 430.1513. Found: 430.1502. Anal .
‘Cal'cd. for OSF2 [err] 0.3 H20: C, 58.00; H, 5.01; s,g,g,,,
7. 37, Foundii%ga)z% 57.98; H, 4.92; N, 16.08; S, 7.42. FeTisd Exanpl e

C(81): ({4-Am no-2-[4-(4-nethyl-pi perazm- 1-yl)- phenyl am no] -t hi azol -5-yl}

- di chl f] hy).- ph
The 01 11 cEOUMBAIMS G A D TS TR bk B 3600 b 831 (B bl ¢
). 1;1 sozagﬁéy, b%@kﬁ{%y@rﬁt(mm&fwaaﬁ, dzﬂwmlom)p%azsm%)(f rom Exanpl e

C(70)) oro-4'-trifluoronethyl-acetophenone
gave, af t BREABMS/QMHD] Caledi: $91:0¢%m Fovask 4Nt he yel | ow needl es in 68%
yi el d Ler 7 (2H
sy, ZA@]%:Q%P%}CIG}&M E‘Z g’v??Héﬁ)og €! Jdoﬁnoﬁsﬁ% 1931)63 142@2

(4H, dg Bound5C]145.92;81,350; N. 92@96(§H45§) IR (KBr) 3377 3283

2942, 2813, 1598, , § )i | &) 11 PP _ Anal .
Cal e 1ot E3oRps IS0, bkt °21?ﬁ5= Pl PRSI SEge

5.23; N, 11phehyl)Snethardfe , 11.72. Found: C, 51.94; H, 4.98; N,
11.18; S, 5.20; C1, 11.48. Exanpl C(82) N-{

3-[ 4- Am no- 2- (1H benzoi m dazol - 6-yl am n azol e- 5-carbonyl ] -2, 4-

di chl or o- phenyl }-acetam de Z

[err] 25 N N [err] 30

67 H H

[err] 10

B
2-Bromo-2’,6’-difluoro-acetophenone, which has the structural formula \J;:é .
was first prepared in a manner analogous to 2-bromo-2’-iodo-acetophenone, see Example C(12).
2’,6’-diflucroacetophenone (703 mg, 4.5 mmol) provided 1.01 g (96% yield) of light yellow oil,
- which was used without further purification.
15 '"HNMR (CDCl): 8 7.56-7.42 (1H, m), 7.07-6.98 (2H, m), 4.38 (2H, s). .

The title compound was prepared in a manner analogous to that used in Example C(1).
6-Isothiocyanato-1H-benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Transl)., vol. 24
(1990), pp. 818-822) and 2-bromo-2’,6’-difluoro-acetophenone provided yellow crystals in 78%
yield, mp 194-200°C.

'THNMR (DMSO-d¢): & 12.45 (1H, s), 10.86 (1H, s), 8.19 (1H, s), 8.16 (2H, bs), 7.80 (1H, bs),
20 7.59-7.44 (2H, m), 7.22-7.11(3H, m).

HRFABMS (MH*).: Caled.: 372.0731. Found: 372.0725.

Anal. Calcd. for C;;H;,NsOSF; « 0.5 H,0: C, 53.68; H, 3.18; N, 18.41; §, 8.43. Found: C,
53.73; H, 3.14; N, 18.32; S, 8.53.

e Example C(80): {4-Amino-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-thiazol-5-y1}-(2,6-

difluoro-phenyl)-methanone

NHp
“O-0. S u

The title compound was prepared in a manner analogous to that used in Example C(1).

25

1-(4-Isothiocyanato-phenyl)-4-methyl-piperazine (from Example C(70)) and 2-bromo-2’,6’-
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3'-Am no-2',6'-di chl oro-acet ophenone, which has the structural fornula
- [err] was first prepared as follows. To a solution of SnCl2 [err] 2
H20 (7.70 g, wboig®! ) in 6N aq HC (20 nmL) was added peTUs9s22809
2',6'-dichloro-3" -nitro-acetophenone-(4.00 g, 17.1 mol; Breslin, et al.,
J. 5 Md. Chem, vol. 38 (1995), pp. 771-793). The .resul tant m xture_was

i th' any affireraestenchors ol ERfdale P ok £ low AL PLE I Joo (87 CF

off and wagbel with CHC13. The organic | ayer was reserved and the

aqueous | ay tract | e .conpi Lgahi c
| ayers vvereﬁmzb%o'&g\/g?o%g@ﬁgﬁtéﬁeés)sgﬁﬁy%%ﬂ@ﬂ)r Z?E&ﬁ?’gdgaﬁ to
gi ve a bl agle),d.10-7.Y0(28) m)p69M@PH, bi B 9\0i Hiz)f 3.68 (1H, @, J c4B #z), 2041r @Hat, bgrdehy
wi th Et OAc: hexane (20:80) as eluant. In this manner, 2.6 g (75%yi el d)

of a pale 9%PH: #)as obt ai ned and used without further purification.
1H NVR (%D@z%kisg[ bk 280909680, 50611546, 3586, 146%, 1428 1768, 180k ). J = 8.7 Hz),
4.12 (2H, 2151%3: .56 (3H, s&.

N- ( 3- Acet y HREABMS (MDY oCalebn §130- 13130 Fomd eA30302h has t he struct ural

fornul a, r {85'H,0: .C, %8004 0RNERE16:XK, 937 Eolsc, To a
sol ution OTP&%‘.- gir?’lﬁh%%gz',flé]‘}{sc(j)isgﬁl o?g-i-z acet ophenone (2407g, 11.8 mmol)

in glacial 5308 Hc4-9%iN 1698; H)42nvas added acetic anhydri de (5.56 ni,
58. 8 ). T e | . [ d
O e G S e S R M

with H20 (2 x(25dichipro-4trifladromethyl-phenyDMp8@honeoncentrat ed i n vacuo, and
azeotroped with n-heptane to give 2.3 g of agypale white 20 solid, which
was used wi thout further purification. 1 NYR (CDCl 3): [err] 8.38
(1H, d, J = 9.1 Hz), 7.62 (1H ,AsYr\7. 34 ( dY>N= 9.0 Hz), 2.60 (3H,
s), 2.22 (3H s). e f}j‘sm

N- ( 3- Bronpacet yl - 2, 4-di chl or o- phenyl ) - acet &hi de, whP®h has the structural

formul a, Théfifid d was prépdréd in & m¥HRSr kAR IEE b R BRAGAE C(L), 1-
anal ogous to 2-br orrtl)- 2":(),1%7%}13“ gﬁ%r%- 3 l-nr?in?r o-r acet opherrlone or (I%xarrpl e

C(75). N-( 3dAsnthigdyapata-phenyhtdomethyhpipgezine (feany Fraaple §(40))ang 2rromo-2’,6hyr own
e 0% - e . ' e

1H NWR %%D&%é#gf‘eﬁfﬁ%ﬂéé“{ FrpEenyRfahiOr G fR B4R ||
J = 9.0 Hz)yelaw aeediealin 68% yielg,mp 2892403%¢1 s). 30

68 T, i.tle COR, ed i Il ke
t hat descr ﬁ%ﬁ“’%"b@@%ﬁ?&?eg@éfﬁé)’ . &ﬁpg%ﬁ%@%gﬁ;{%gfﬁzﬁggﬁg@ﬁea%f ol e
(see Boev &f1alzyz)Phas py,Ghen 5.4;4.&!?!2%'2-.20?3?1%! ), vol. 24 (1990), pp.
818-822) and 'N-(3-'bronpacetyl - 2, 4-di chl or o- phenyl )-gcetani de gave a product
whi ch was dBr(Kﬁrb&3?7,6'\52%,8?%2,&&1%brﬁﬁ9%ﬂ|562rdt5£brlé M th a stepwi se gradient
of MEC]H'ZOCH%S (M+Na+): 552. |

Anal. Calcd. for C;aH20CLF3NsOS « 0.8 HO « 0.7 CgHy4: C, 52.00; H, 5.23; N, 11.57; §, 5.30,

Cl, 11.72. Found: C, 51.94; H, 4.98; N, 11.18; S, 5.20; Cl, 11.48. |

e Example C(82): N-{3-[4-Amino-2-(1H-benzoimidazol-6-ylamino)-thiazole-5-carbonyl]-2,4-

dichloro-phenyl }-acetamide

HoN |

25
&%
Y
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(10:90) to HOAc: MeOH CH2CI 2 (1:10:90) to provide a yellow foamin 56%
yield, that 5 deconposed above 200[err]C. * 1H NWR (DMSO-d6): [err] 9.90

(1K s), 8. bdshiksS). 7.84-7.96 (1H, m, 7.68 (1H, d, J Tgr,gs,y;,),o,
7.58 (1H, d, J = 8.8 Hz), 7.24 (1H, d, J =8.4 Hz), 2.20 (3H s)

| RCKBr): 3295, 1625, 1525, 1425 cm1 . HRFABMS. Cal cd, (IVH+) _
461. 0354. Found: 461.0344. 10 Anal. Calcd. for C19H15C12N6028 [g r H20
[err] 3 HOAc: C, 45.53; H 4.28; N, 12.74; S, 4.86, O, 1Q 79—, Found

C, 45.93 H, 408N12498483(31 10. 45. 1|E'ﬁ :
Lﬁpﬁ? n;|o g §,|4) qu\g{)fang dxghkirg acet phaer%nne%vhlcgh tge strucYurll fgrmuq13 Vb NHz,

[err] was first prepared B €ollowls) €o a@olaN6r SKTI, 2 HIGETD §,342 rﬂﬁanﬁmma@Ho:gous
to that used in I£<

(7r om Exa@prLIr 1908208 -Setipori aisrpreiophisenyf 00 8 CpfgfBilnab ' "

Exanpl 8 G467)oneht, Q4. d@@lggs)yglb |7C7W793>J Ime ké%u%%ﬁbttﬁiedwas'ﬁBaté@gh&ﬁ{x%ff} C.
1HN|\/R(D|VBOda?1 Terr] 86 (2H, .s) 42-7.24 (9H, n), 7.19
LY

( 1H, d, louss, 7llgvedty coolgand Galsglll(v 'EFP‘C%IW“D aﬂ‘&’@“ﬂ?ﬁazc%s 7Eherogltant thte = 4.4
Hz), 3. 07p & ta é wzs;f lt'créh (ﬁ‘f ﬁ@wasﬁcdzv@nl{ éHClqs )I‘he orgamc ARM S eldWad anfatleCd-
471 1855. PSR 1 . for C27TH26NARS [err] 1. 0
CF3COR2H: ®Ruess 1&@r whs exarae;sd wml CQICBB(S xs5,0 rsLh glhecgmhined prganic layersgvere) dried

5. 01, N, Ly black oil, which ified via flash

[ 4- Ami no- %gd%mr’ptﬁ #E%hanf coflcen phenyl a r??‘lf\ﬁo%ﬂﬁaaz%c -OI-W i WasBlrlrcl)Fr[)-m1 o

nmet hyllop heolyrhi chretnhmprapley wmlsEtOAc hexane (20:80) as eluant. In thls manner 2.6 g (75% yield)
[err] %ﬂiﬂi’x \Eﬂﬁﬁt%ﬁ in a manner anal ogous
to that ugfaopalebrgx"m]w-g‘b& %Edﬁad%@&?@ sot |ocyanato phenyl ) - nor phol i ne
(from ExabphaviR(EBL),): 38708 (12, ddi 58 JHE)66.70@H) F= 8.7 Hz), 4.12 (2H, bs), 2.56 (3H,

69 30 1 acet ophenone (from Exanple C(66)) provided a crude solid,
whi ch wasskriturated with MeOHI CHCl 3 to furnish a yellow solid in 22%

yield, np 105- Jﬁ.?j-% 1024-d1cmorolttgﬂx§ifaemdéar)mcl{%rtﬂesmctﬁiaﬁ&lﬂmaﬂ, 8.01
(2H, bs) 746( j_ 7.39-7.18 (4H, m, 6.96 (2H, d, J

= 8.7 , 47Hz) 3.0 ( 4H, t, J = 4.7 Hz), 2.20 (3H,
s). 1 %} Cal cd.: 73.0647/475. Found- A473.0657/475. 5  Anal.
Cal cd. “for ozsavas el p?epuemals foﬂbw]i Do &saliinTf 3Gamikid-B®:-didhlono-37; N,

9.98; S, gcetophenone 2. f() £, r](ii 3 rmhol) in 5&.&&1 acelic’ agl 5 (2§\| fnL?w addgd acetlé %nhydnde

(5.56 mL, 58.8 mmol). The resultant mixture was heated at reflux for 2 hours, allowed to cool,

"and diluted with ether (100 mL). The organic layer was washed with HO (2 x 50 mL), dried
over MgSQ,, concentrated in vacuo, and azeotroped with n-heptane to give 2.3 g of a pale white
9p solid, which was used without further purification.
1H NMR (CDCl,): 88.38 (1H, d,J =9.1 Hz), 7.62 (1H, bs), 7.34 (1H, d, J = 9.0 Hz), 2.60 (3H,

s), 2.22 (3H, s).
N-(3-Bromoacetyl-2,4-dichloro-phenyl)-acetamide, which has the structural formula,

c
B/\y(;(ELHj‘CHs

acetophenone for Example C(75). N-(3-Acetyl-2,4-di¢hloro-phenyl)-acetamidc gave a pale

25 , was prepared in a manner analogous to 2-bromo-2’,6’-dichloro-3’-nitro-

brown oil in 100% crude yield, which was used without further purification. v
1H NMR (CDCls): 6 8.48 (1H, d, J = 8.7 Hz), 7.60 (1H, bs), 7.38 (1H,d, J = 9.0 Hz), 4.40 (2H,
s), 2.2 (3H, s).
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Exanpl e C(85): 4-[4-Am no-5-(2,6-difluoro-benzoyl)-thiazol-2-ylam noj-
benzenesul f onam de 10 [err]

The title conperye@ig@s Prepared in a manner anal ogous to thap@gﬁmgng '
Exanpl-e C(1). 4-1 sot hi ocyanat o- benzenesul f onam de and

2-brono-2',6'-difl uoro acet ophenone (from Exanple - C(79)) ..provi ded |

i ght | | 690/ | d, 258- 260 ] 1H N
( DVBO- 116} : Ofveﬂ Y The tfe cqampund o pepasEY sy mistipt 168 Gty dosspioegs T ExBgle (L -
7.74 (2H, %otﬂiocyaixﬁto-l@-l-@edﬂéﬁmd&o@(se% BRv efldl, MM Thém. L. AhgiSTransl.)2idl.(24H, d,

J=7.9 H) %ﬁﬂé‘/ 3310, 1622, 1599,

1547, 1525, il??ﬂ) PP4 ‘33 37:@1?0‘1 &Is@é’fmﬂ%‘é’h?f dichlor B gavp g proguct
411.0397. Reidtw ffad 45k flash colurﬁﬂ@hmnﬁﬁi hy Wath a@ﬂe%ﬂis%lgﬂmeﬁzgﬂl\dfegﬂrdmﬂ:}]
CH30HC4634iﬁ345 N, 27 "Fou 19:

3.12: N 111@30) tg HQ4c:MeOH: CH2C11 (]Eigh?@ﬂ@p@(vglg)a yellow foamm56% yleld that
N (3-{4- md&&’oxﬁg&ﬁ?ﬁﬁb\'@b@w pi per azi n-1-yl)-phenyl am no] -t hi azol e-5- 20

carbonyl }-2 or o- phenyl ) - acet am de

[err] 'HNMR (DMSCH@e) t&ﬁ?@(laomp&aﬂdlm To¥ieh 6 dd. m), B6%tiFhas T +i kéHehat
descri bed f
(4-1sothi ocy%sn@agﬁﬂeﬁgl%aﬂ (tlﬁéfi Bé‘r%z%i”o ?Pr’c)m Exanple C(70)) and

N- ( 2- br onoaRE&KBT): 3295, 1625,d1525)1425481 yI) acetam de (from Exanple C(82))
gave, after rech@gal lization with Et OH CHC13, 60 ng (13%yield) of a

yeI | ow sol iHRFABMSoCalagly MH*): 46J)354. Found: 461. 0344.

(Ih bs]0 Ak Galgg- 15 AR CENIRIS 3.0 L PHORED cods S3: 1, a8 N0 d@%@ gost, 790

7 30 (2H bi)75. @oggd(QHSQBHJMS@I 12.49;S, 483; G 1@4& dd J = 5.1, 4 6

el 2 42 e i ngtn S i ronbe A i tb ot '

HRFABMVS. Cal chiphéryi-Riayl) methdrion6956. Found: 541. 0970. Anal . Cal cd. for
C23H240 2N6CRS [err] 0.5 H20 [errJ\‘O 4 EtOHNHg 27: H, 5.05; N, 15.37;

S, 4.86, d,

The title compound was prepared in a manner analogous to that used in Example C(1).

15

4—(4-Isothidcyanato-phenyl)-morpholine (from Example C(54)) and 2-bromoacetyl-3-methyl-
biphenyl (from Example C(67)) provided a yellow. solid in 29% yield, mp 125-35°C.

'"HNMR (DMSO-dg): & 10.40 (1H, 5), 7.86 (2H, s), 7.42-7.24 (9H, m), 7.19 (1H, d, } = 7.5 Hz),
6.93 (2H, d, J =8.7 Hz), 3.73 (4H, t, ] = 4.4 Hz), 3.07 (4H, t, ] = 4.4 Hz), 2.26 (3H, s).
HRFABMS (M"): Calcd.: 471.1855. Found: 471.1839.

Anal. Calcd. for C;7H36N40.S = 1.0 CFCO-H: C, 59.58; H, 4.66; N, 9.58; S, 5.48. Found: C,
59.41; H, 5.01; N, 9.26; S, 5.18.

o Example C(84): [4-Amino-2-(4-morpholin-4-yl-phenylamino)-thiazol-5-y1]-(2-bromo-6-

20

methyl-phenyl)-methanone

The title compound was prepared in a manner analogous to that used in Example C(1).

4-(4-Isothiocyanato-phenyl)-morpholine (from Example C(54)) and 2,2’-dibromo-6’-methyl-
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12.97. Found: C, 52.13; H 5.09; N, 15.13; S, 5 78; d, 12.96.
Exanpl e C(87):

{ 4- Ami no- 2- [obdaignt hy!l - pi perazin-1- yI) phenyl am nojl -t hi az
met hyl -t hi ophen-2-yl - met hanone : %TBS*D;T"% r] 10

[err] 10 [err] - o
E:I escrl bed asf%qphmﬁﬂr%g@%éé){ﬂg % g’r‘g) OrgglgecY\a cruRé SG(Rx%r \?vgcf'n was mntl?rgtgg I’wulhl ke that
(2 4bl sot hi mneﬁmgbwishal}emﬁhmhﬁmmr?m . Eg(dstm‘chxarrpl e ¢(70)) ?tnd
ronoac | ophen rom ave, after
recrystal |II'I¥] MR GAMROrds): Eé@iﬁéll 831 Zg'{lbshg%ﬁ b= gcﬁﬁﬂ? 71%9'75‘%(9Hel d, np
;3?36 (ﬁ%ﬁ‘%%(m AR 611 tJ[éthi%@Qzﬁ%HJ &nﬁb&%gi# s)bS)

(4H, dd HRF A@MS(MH?) m%lcd 2T uﬁzﬁ E@mda42326537/47é 7 Hz), 2. 38 (3H s)
2.24 4 9 . 1.
224 (3 g5l culeq o) B, RO Sfézﬁ”feg Yo goHcl, £ 60: s Ay 08, 5,48, o
C20H23N5 OB@inge 1, 439521@,4@,1\697345,5#1 5.68; N, 16.72; S 15. 31. Found: C,

t5r7agg 328— A noﬁflé(ss)ll, [[3?6am nossg 61§ﬂ§é8| ﬁﬁ%})(}lﬁ@‘? aenuggﬁar bonyl ) -

t hi azol - 2- yltenzenesuifbranzidy | } - di hydro furan- 2-one

NH2 [QRy] 25

[err] The title corrpgund ed essentially as
descrinﬁ)ed for Exanple C(1). 4- HaNg t 0- benzoyl - DL- honoseri ne

| acto and 4-bronpacetyl -3,5-dic rom Exanpl e C(63))
gave a product which was purified via co urm chromat ography with 10% 30
71 1Tt/ daﬁas@kdpana il Hmpfiey bekdogdls TRt RE@LS Exahple\e(pol i d,

o (1H% /%‘3““2’%%%@50 e amide "63%3’)”"'%3%' QIEPPmﬁemg'eB%“e?gsPrﬂ ‘%‘azﬂj’le[—earsr%
Hz), 7. 69 (Rl provided HghByell stdls #hB9GelyieldOmp 358:260°€. Hz) , 4.42 (1H, ddd, J =
655 zb;&as@ms%%% o agade G o o lbzs o FES
15 9.0 Hz), 7.61-7.49 (1H, m), 7.26 (2H, s), 7.22 (1H, d, ] = 7.9 Hz), 7.19 (1H, d, ) = 8.0 Hz).

IR (KBr): 3310, 1622, 1599, 1547, 1525, 1467, 1425, 1410, 1318, 1156 cm™.

HRFABMS (MH*): Calcd.: 411.0397. Found: 411.0410.

Anal. Caled. for CisH1,N4O3S:F, » 0.7 CH;0H: C, 46.34; H, 3.45; N, 12.94; S, 14.82. Found:

C,46.19; H, 3.12; N, 12.83; S, 14.94. '

e Example C(86): N-(3-{4-Amino-2-{4-(4-methyl-piperazin-1-yl)-phenylamino]-thiazole-5-

20 carbonyl}-2,4-dichloro-phenyl)-acetamide
HoN

.10

S

N\ Ci
HSG-U_O-NH H'NrcHs

2"5 The title compound was prepared in a manner like that described for Example C(1). 1-
(4-Isothiocyanato-phenyl)-4-methyl-piperazine (from Example C(70)) and N-(2-bromoacetyl-3-
chloro-phenyl)-acetamide (from Example C(82)) gave, after recrystallization with EtOH/CHCl,

60 mg (13% yield) of a yellow solid, mp 195-197°C.

»
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IR (KBr): 3284, 1774, 1610, 1524, 1459, 1423, 1348. 1306, 1180cm 1.

Anal . Calcd for C20H15C12N5O4S [err] 0.25 H20 [err] 0.6 CHC13: C, 43.52; H,
2.85; N, 12.3 23.70; S, 5.64. Found: C, 43.31;

12. 46:. Cl, 24EL5‘7"9’]‘§‘55 63. Exanpl e O(89): bofudhnih

[ 4- Ami no- 2- (| H- benzoi m dazol - 6-yl am no) -t hi azol -5-yl]-(2, 6-dichloro-3-" 10
ni tro- phenyl ) - nmet hanone

[err] . 1 1HNMR (DMSO:d6): 810.62 (1H, s),9.62 (1H, 5), 7.90 (1&; b§), 7.78 (1H, dd, T = 8.9, e
title conpound was ared_in a manner like that descrjbed for. Ex | e
(1), 2 i (i3t 06 = B d1-0h 3. GHL i 6-92 (b dofmanidie: 1 OB edd el 6675) )

and 6-i sot hy9oyan @pdabt_sushsmqer(masgcm«sspe, Boev et al., Pharm Chem
J. (Engl. Transl , provided, after

col urm chr dReKBg): 4260, 3003, ﬂsﬁlﬁblﬁéﬁdﬂg@l@%@ﬁmé , 4282 cm]' yant , 26%

15155 LRSI B S g s 0, 050 0 L1 3

bd, J = 8. laddE)Calch. %CZJ-MUQ%&S wD.5 HAD 4 04 EXGH) C, SBSR H, 5AB/N, 1581 S;8186,1C1,

HRFABME: Cal cd. for CL7HO 2 OégS(bg# §+)3 447 %?313 Found 447.9930.

Anal . Cal cd2%oFound; 6. 013Ndo% 15113pS.p- MeOH [err] 0.7 HOAC
0.1 GH2 ] . X B

LgLLL c ?; % plgcgﬁglﬁﬂmhhy 0-2- ;4-(4 ?neé)?l ymilé 15j}) pl%ny ]tﬁ&zol-kgyrlmfl%e

C(90): { 4- Ani methyl-thipphep-Awi 'Wtham%er azin- 1-yl)- phenyl ani no] -t hi azol - 5-yl)

-(2,5- 25 di met hyl -t hi opheie3- ) met han 30

72 The titlje 0 repared i n a manner |ike
that det@ribed for Example C(1). 3- \@\ , 5-di et hyl -t hi ophene
(from Exanpl e C(50)) and 1-(4-isothioc a'posphéhyl) 4-

met hyl - pi perazine (from Exanple C(70)) gav®, after purification via flash

col um chromeﬁﬂa@&wpounwaépﬁp&‘emehﬂdzﬂu&caadsicemm&emm bcm) 1-
eluant, a yellow solid 5- 206

2 e
( DVBO- d6) : <ﬁé$qﬂ}l°ax9n§e-1>bmz>*§ ylethgl' fe?PF @gﬂy gxafnnig iqlﬂ arg 2-'ar°m°scevy1ﬁz)
6.95 (2H, Qnetﬂyl'thlophene (from Example C(19)) gave, after recrystallization with EtOH/CHClI;, a dark

yellow solid in 75% yield, mp 237.0-237.5°C.
'HNMR (DMSO-dg): 5 10.50 (1H, s), 8.10 (1H, bs), 7.56 (1H, d, ] = 5.0 Hz), 7.38 (2H, d,J =
8.8 Hz), 6.96 (3H, m), 3.10 (4H, dd, J = 5.1, 4.7 Hz), 2.45 (4H, dd, ] = 4.9, 4.7 Hz), 2.38 (3H s),
2.24 (3H, s).
IR (KBr): 3484, 3319, 2943, 2809, 1593, 1546, 1414 cm™.
HRFABMS. Calcd. (MH*): 414.1422. Found: 414.1408.

20 Anal. Calcd: CyH33Ns50S8;+ 3 Ho0O: C, 57.34; H, 5.68; N, 16.72; S, 15.31. Found: C, 57.01; H,
5.72; N, 16.41; S, 15.34.
o Example C(88): trans-3RS-Amino-4RS-{4-[4-amino-5-(3, 5-dichloropyridiné—4»carbonyl)-

thiazol-2-ylamino]-benzoyl } -dihydro-furan-2-one

. begobiat

The title compound was prepared essentially as described for Example C(1). 4-

15

v

Isothiocyanato—benzoyl—DDhomoseﬁne lactone and 4-bromoacetyl-3,5-dichloropyridine (from

Example C(63)) gave a product which was purified via column chrom:;togx_'aphy with 10%
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8.7 Hz), 6.80 (1H, s), 3.10 (4H, dd, J = 5.0,4.4 Hz), 2.46 (4H, t, J = 4.7
Hz), 2.42 (3H s), 3.38 (3H, s), 2.24 (3H s). | R(KBr):

3154, 2944, 28 , 1543, 1516, 1420, 1296 cm 1. HRE cd. for
clezamosz(%‘S’m@gs. 1579. Found: 428.1566. 10 Anal. Cal 8%@8?”%9
C21H25N50S2 [err] 0.7 H20: C,57.30; H, 6.04; N, 15 91;. s,.14._.5_7. Found: C,
57.19; H 6.06; N, 15.77; S, 14.55. * Exanp 06 ‘
[ 4- Ami néd- 2M(:@I=11<51éﬁlamsmua@!zte promdylaamnna’}mwsmeamlsolsi,y 3 mg 3799, ot decomposed

br ono- 2, 6- 5%8 phenyl ) - met hanone

N 15 above [err]

[err] 'HNMR (DMSG—ds)Arﬁ NOF74THDS) 08189 (TH, @, J =B OfH)r8076:2H! )PN86 (I d, I8 ah

h h | _f f d
e 1 of | oncHols " BATFEhgh 5 T Hal €7 0Fb kb0 S AMRALE: il =365 S b A B2)

2.15 g, 113, saml )= low, BPAC7HE).7 nL) was carefully degassed with argon and
cool ed 5o OC. brom ne was added, and th reactlon m xture was then all owed

to war m t oHRFAB Ma?mﬁ QTMFQEMSNNM@IW} 51430, Found: 314P13% was
di | d h nbi ned h |
fayor s verlR R IR 7&?@“&”&% 134,308 1 emed 0 SO €4, S ©F

and evaporﬂia&(tenai m Cgbms(}lgmm@-m%)mmofo 6CHCH: $HUd.00; Hyi2iashNywe32 ©id
wi t hout furthe icati

3' - Ani no- 2237 Q-§r%%n5°‘12d § 43 %hlfbfzasa]gelc%&lr@ﬁ@7 MH#Bh has the structural

formula Example C 589) [4-Anuno-2-(1H-benzoxm1£i&'bf ]S-ylammo)-tﬂﬁi(ﬁjs-yl] (2, 6—d1£lﬂ51r013-
[err] was prepare I'n a manner anal ogous t

5- br omdfcet y hitep-ghenyl)-methgndngi dazol e for Exanpl e C(40).
3' - Ami no-4'-brono-2', 6" -di chl oro- acet ophen@pe provided, after colum 30
73 chromat ography with a e grad| ent of 2.5-5%

id, which was used w t hout

CH2Ql 2/ hex, 725 mg (22%yi el d) of }
\e % recovery of starting

further purification. Later fract{
mat eri al .

The title compound was prepared in a manner like that described for Example C(1). 2-
15 Bromo-2’,6’-dichloro-3’-nitro-acetophenone (from Example C(75)) and 6-isothiocyanato-~1H-
benzoimidazole (see Boev et al., Pharm. Chem. J. (Engl. Transl.), vol. 24 (1990), pp. 818-822)
‘provided, after column chfomatography with 1% HOAc/10% MeOH/CH2C12 as eluant, 26%
yield of yellow powder, mp 250-252°C.
'HNMR (DMSO-d¢): §8.18 (1H, s), 8.00 (2H,d,J=8.7 Hz), 7.80 (1H, d, J = 8.7 Hz), 7.52
(1H, bd, ¥ = 8.1 Hz), 7.24-7.10 (2H, m). '
IR (KBr): 3385, 1607, 1500 cm™.
HRFABMS: Calcd. for C17HyClNgO3;S(M-H™): 447.9930. Found: 447.9930.
Anal. Calcd. for Cj7H,¢Cl;NgO3S » 0.1 H>O * 1 MeOH « 0.7 HOAc * 0.1 CHCl: C,43.30; H,
3.35; N, 15.54; S, 5.93, Cl, 14.42. Found: C, 43.26; H, 3.01; N, 14.74; S, 7.14; Cl, 14.74.
o Example C(90): {4-Amino-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-thiazol-5-y1}~(2,5-
25 dimethyl-thiophen-3-yl)-methanone

HsC,

20

8 u
YodiR.

I~Z
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The title conmpound was prepared in a manner anal ogous to that used in

Example C(1). 6- | sot hi ocyanat o- 1H benzoi mi dazol e (see Boev. et al.
Pharm Chem odoBigts. Transl)., vol. 24 - (1990), pp. 8 i:&n&a&)zzgwd
3' -am-no- 2, 4' -di brono-2', 6" -di chI or o- acet ophenone provi ded |ight

yellow crystals in 34%y| eld, np 227-230[err]C - H NMR ( DMSO- d6) :—8

754 (1M s?s) 7 35e ol weg oo hinef R et Bl 28,

s) . &Eﬁ)z 5- s?a&qu:l-tmé;ﬁﬁnaaﬁ;& EXzmjlel C(smﬁa:ﬂala-xsdzmocmab-phmlw
for C17H11N6OSC err 8 H20: g 83, H £2 Ny }‘6&1;‘9 S, 6.26.
Found: C, methyla:gpggzmq-( 021]3’?“‘8’\? C¢ ))deve aftérgpuyification'via flas Ml e C(92):

4-[ 4- Ami no- &r&&tgg%mw $:10% MEOR T,01,%8 sRPWisk jprdditn@&lfant 2 yelIawisolid in 70%

benzenesul f onam [err] 15
3- Brorroacet);lbldzna2ﬂ$-@9ﬁ°§ro t hi ophene, which has the structural fornula

[err] hﬁﬁg @ﬁ@é@;(bﬁj rsi?ofﬁiﬁpieﬁgx@r)@mﬂ%ﬁﬁ& (2H,d,J=8.7Hz), 695 @H,d,J =

2- br ono- 2 t oph€none, see C(12)

Acetyl - 2, 5- gl #ha), cﬁramt(hﬂoghmme(«mda Jg=smo42Hmﬂ‘)6 (ﬁﬂouﬂeréw Hz0242 (W33% d)
of yell ow Oék-tl 22 V\ﬁg was used Wi thout further purification. 1HNMR
(CDC13): 8 -2 ) 4.40 (2H, s). The title conpound was

prepared i NTRA(KBIRNSIS4a2d400R045 1609, 13431 liléemZOnIB&unp'l e C(1).
4-1 sot hi ocyanat o- benzenesul f onam de a

3- br onpacet WABM%GH%E@—@MEHMI\&?VF@%5@ Found: 428. 56501 i d i n 65%

I d,
%Iss B 2&&,}2@& Sor Ca THW%.(@}VE%C@E? ?6% do41%~1 399(33414%7 F%%/C%T

Anal . Cal cd57.19H, 606 NOMITBS3&35. C, 37.42; H, 2 24 N 12 47 S, 21.41;

d. 15.78. Poynd: oeco1): hmind: a-ﬁh-b%n%%hidé'zolJ@-ylir%%ﬁthi?zlﬂ-g%il-(@'-azni&ézlt? 1

30

Exanpl e C(93) ‘bromo-2,6-dichloro-phenyl)-methanone

[ 4- Ami no- 2- (1H-benzoi m dazol - 6-yl am no) -t hi ggol - yI ]1-(2,5-dichloro-
t hi ophen- 3-yl) - net hanone

ford) l [err]
15

3’-Amino-4’ -bromo—2’,6’-dlchloro-acetophcnone, which has the structural formula

Br

cf  NH2 | was first prepared as follows. 3’-Amino-2’,6’-dichloro-acetophenone (from
20 Example C(82); 2.15 g, 11.3 mmol) in HOAc (8.7 mL) was carefully degassed with argon and
cooled to 0°C, bromine was added, and the reaction mixture was then allowed to warm to
ambient temperature. After 0.5 hour, the mixture was diluted with ice/water and extracted with
ether. The combined ethereal layers were washed with sat ag. NaHCO3 and brine, dried over
K>CO3, and evaporated to afford 2.87 g (90%) of brown solid, which was used without further
purification.

25 3’-Amino-2,4’-dibromo-2’,6’-dichloro-acetophenone, which has the structural formula
c

v

Br

Gt NH2  was prepared in a manner analogous to 5-bromoacetyl-4-methyl-1H-imidazole

for Example C(40). 3’-Amino-4’-bromo-2’,6’-dichloro-acetophenone provided, after column

30 - 73



The title conmpound was prepared in a manner anal ogous to that used in

Example C(1). 6- |1 sot hi ocyanat o-| H benzoi m dazol e (see Boev et al-,
Pharm Chem W& géﬁggl . Transl)., vol. 24 (1990), pp..818-822) and
3- br ormacet yI' 22 8381 chi or o- t hi ophene (from Exanpl e C(92)) BFEVSHE3809

after precipitation with THF, an anorphous yellow solid in 52%yield, np
>300[eri] C 1IHNVR (DMSO-d6): [err] 12.52 (1H, bs), 10.89 (1H, S), '8.26
(1H, s)l 8hdinafagraphp w/jth aBteP@ise grdicsf 2.5:60% CHEM/Hek H{250ng 2% Held) dfaphite?. 28

1H, s), 7.7 biH, J = 8 4 ) 410/ 4 .
Gal - § orofd syt eput nfifdsmarioauolr LB MEhas 0 S5 cconery o S 5,

S, 14.03; s@iting material6. 28. Found: C, 45.84; H, 2.83; N, 15.01; S, 14.27; d,
16. 00. * | 94) : . - : :

(4 A0 no- 2- [ 4. (HE TS SptPoRRdicps rpavedin s posges ATl 4] i sed ipEmplo,C(L

et hyl - 5- BHkdthiot yanap 1Ehbedzfiimidazele e oev dtal., Pharm. Chem. J. (Engl. Transl)., vol. 24

£ gr [ ]hats u$ 90} ﬁpéggféggar@é’_l fa 'xfo‘?ﬂ%ﬂr%m"é’?f‘ .6p-[i%8ﬁ>;§-gceltor1])hgnorl]1§ Brr:)%{deg Pigllltog ous

1- (4- | sot hesy aigsthle il3R Yieldd p;ubmuj_p_er azine (from Exanple C(70)) and

o Por doa. THNNIR (BMSO- 81760 (b OF: KOBE0Be ), 822 (12 Gh15 08O ko A 0 Helbi

br own sol ka4i64% .58 @Hdd J=8.s}&H%(ﬁﬁb@@:{%@é&isrﬁgzﬁ%% (1H, s), 8.38
(2H, bs), 8.04 (1H, s), 7.38 (32H,’ d, J =9.0 H), 6.98"° (2H, d, J = 9.0
Hz) 3.35FMMS§4;#>: ajod.(498.9383) FoundA98 9312 s) | 2.28 (3H, s). ~  HRFABMB
MH+) : Cal - - 5. : l . :

01 ML Falator B pEONCHE AQBIHADE, 2o.83: HGHE N, (4%, 628 Round Cy .

C20H220MBO3S2 [err] O. err

13.30. 2539L3URAR4AEN, 162648, 61444 98; N, 17.13; S, 13.55. * Exanpl e
.C(95); o . AfA . T e A the Py oy
4-[ 4- Ami nd- 5E R CR . A A i 3 e RIS o R T o hinget- 2vigminek o) -
benzenesul f deamnemifonamide [ err ] 30

75 1 The titl e, 58 pound was
anal ogous to that used in Exanpl e &
4- | sot hi ocyanat o- benzenesul f onani fe

epared in a nmanner

’ | . e
2- brorlzggcet yl -3-methyl -5-nitro-thi op L Exanpl e C(78)) provided
a dar rown in 38%yield, np 268-269[err]C. ° 1HNVR (DVMSO-d6): [err]

11.31 (1H, s), 8.46 (2H, bs), 8.08 (IH, s), 7.81 (4H, s), 7.3 2 ,
2.38 (3H, s). Anal . Calcd. for C15HI3N5C6S3: C, 40.99; HW
]éia?rf)fl esb( S é) ?%-Bﬁgﬁmétyplj-ﬁdﬂoﬁ-tﬂfbp%el%?wmch has the stnfi formu£ 1 /Ocf ,
(3- Ani no- AvabprspEeding Iinnkt Welpepisdn Pbromar2 Aisderecctophangns, see Enghple C(12): 3-
F'efﬂ azi nkc&yﬂﬁ,simgméﬁghb Ql ﬂf?hh%l)%o&deﬂ% Qﬁ%@oeyield) of yellow oil,
9o Which was used without further purification. :
'HNMR (CDCly): & 7.25 (1H, s), 4.40 (2H, s).

The title compound was prepared in a manner analogous to that used in Example C(1).
4-Isothiocyanato-benzenesulfonamide and 3-bromoacetyl-2,5-dichloro-thiophene provided a
yellow solid in 65% yield, mp 274-276°C.

'HNMR (DMSO-dg): 8 11.20 (1H, s), 8.24 (2H, bs), 7.80 (4H, s), 7.33 (1H, s), 7.31 (2H, s).
25 FABMS (MH"): 449/451.
Anal. Calcd. for C14HoN4O3S3Cly: C, 37.42; H, 2.24; N, 12.47; S, 21.41; Cl, 15.78. Found: C,

37.56; H, 2.19; N, 12.39; S, 21.29; Cl, 15.71. ’
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10 [err]
[err] The title conpound was prepared I n a manner analogous

to that used le C(1).

1- (4- [-sot hi ocyan@%ﬁghenyl ) - 4- et hyl - pi perazi ne (from Exarrpl ec&l;m%zsw
3'-am no-2,4' - di brono-2', 6' -di chl or o- acet ophenone . (f.r.om Exanpl e_
C(91)) provrded after recrystallrzatron fromEtOH a yellow powder in

43% yi el H, enpExadipld ©K3): &%Ammqr@vﬁf( meyolfeﬂwnqﬁhmol(%ﬁl (%§-dl®lq§<1 (2H,
bs), 7.59 (1 8.7 Hz), 6.94 oH, d, J = 8.7 Hz
58)74 (2H, g) W“S"i’éi“%ﬁ'ﬁ%‘é‘ﬁ%@g 45 (4H, bs)) 2.23 (3H, s( HRFABMG .

(M#): Calcd.: 555.0136/557/559. F?U 55 22 557/ 559 Anal . Cal cd.
for C21H21NGOSCL2Br [err] 0.7 H20 C, 44.70; H 4.39; N
14.09; S, 5.38. Found: C, 44. 4 H 13 95; §, b5.27. *

Exanmpl e C(97):
(Zjl Ezﬁl E);L Oﬁﬁghzi )- h“g ﬂ%éﬁgﬁou}/ld %va? Qr%%eé‘ 1nr? anI% ner M cpg%ust t%'tﬁ%%sed“am)ﬁxarglpl’e?:é
1- Acetyl - 4- dgomidcyammqmgbbﬂzonmaﬁowmeBothMni Oieens 1) (ERp LI Tedns). ovcmaAa 25

N (3 acet yI G50 a5 nd 2 ohome SaicohafelEplier R ERAR kS provices

1- (4- Ni t r o-ipRepetibitRicASHAZTHE, afl ABrphodeY An@w sofil ﬁrdSﬂ%'yleld mp&%%n el d, which
mat ched pr qu ousl Chem

Soc. . vol . @gg%ﬂg%d %ﬁ{?fg@)l%yw S 8 56T o 821 on, 59, 785 H, &)

76 30 760(1H 4 71= 84Hz),7123°aﬁt§§| 747 (faah e phgy! ) - pi per azine, which
has thel@tructural fornul a err] was prepared in a manner anal ogous

to 4-(4- rretEﬁJM%Mﬁ@ a‘inH@ yl)- aniline for Exanple C(82).
1 Acelyl - -k AL IRRSRINOBICH GF HRR - GB/FHR LA 14 bOGPUNE; B4 03, CLO0%

crude vyi eI was used any further purification.

( CDC13) : [e16r486l=@9n42¢r45e84 51,2833,1? 1501; Spl42y. C3H6.09, J = 8.7 Hz) 3.78 (2H,

0, 5. Bl ) iy g ol o

1- Acet yl - 4- (4me§wi-54nhuyﬂ1inyhm%5ﬂy¢t)lamhperazi ne, which has the structural

f or mul as Hwa
OS5
Hse™ \—/ H NO»

The title compound was prepared in a manner analogous to that used in Example C(1).
1-(4-Isothiocyanato-phenyl)-4-methyl-piperazine (from Example C(70)) and 2-bromoacetyl-3-
methyl-5-nitro-thiophene (from Example C(78)) afforded, after precipitation with agueous

20 EtOH, an amorphous dark brown solid in 64% yield.

THNMR (DMSO-dg): & 10.88 (1H, s), 8.38 (2H, bs), 8.04 (1H, s), 7.38 (2H, d, J = 9.0 Hz), 6.98
(2H, d, J = 9.0 Hz), 3.35 (4H, bs), 3.15 (4H, bs), 2.34 (3H, s), 2.28 (3H, s).

HRFABMS (MH"): Calcd.: 459.1273. Found: 459.1259.

Anal. Calcd. for C20H2:NsO3S2+ 0.8 H,O « 0.2 EtOH: C, 50.81; H, 5.18; N, 17.43; S, 13.30.

25 Found: C, 50.94; H,4.98; N, 17.13; S, 13.55. )
¢ Example C(95): 4-[4-Amino-5-(3-methyl-5-nitro-thiophene-2-carbonyl)-thiazol-2-ylamino]-

benzenesulfonamide v
HAN -

o)
Hzn-gﬁo_%—s
75
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[err] , was prepared in a manner anal ogous to
1-(4-isot hi ocyanat o- phenyl)-1H 10 im dazole for Exanple C(41).

1- Acetyl 4- (4 anm no- phenyl ) - pi perazi ne provided a cream col or ed

powder in SSYRVIEISE 1H NVR (CDCL3): [err] 7.18 (2H, BCT/YS823808 |17
6.82 (2H, d, J = 9.0 Hz), 3.78 (2H, dd, J = 5.1, 5.3 . Hz), 3.64 (2H
dd, J = 4.9, 5.3 Hz), 3.163.27 (4H, m, 2.10 (3H, s). ' “The’

title cpnpound Thetithr cppoent was preparedie & manker ahdlagoud asthat usedlinfExampleal(p). €

1" atet yi - 4ot REapRForamarlSrarSoe R PRORRER 0k hE S8 Boett B oduct

t hat preciBxample®t78)) pmriﬁeamaﬂk biown(in 38%ddeld, myp 96812699(:1 d in 37%vyield,
mp 265-267C. 6 ] 0.{1H, bs),
50 (2tt HNMR M- 0 PAE R 345 T S 1S5RS 9533 ) -
9.0 Hz), 3.:Q3f4, s), 3.20-3.10 (4H m, 2.00 (3H, s). | R(CKBr) : 3377',
3166, 1$01, 1542,11425 cm 1. 2H 2N5028 VHH) :
490. 0871. AmglifalcdfonCobisgsOsSs: CA?:Q? Pﬁ%ch‘cﬂ?ﬁ 5@%5?&&1 lefsgz@ Hekht- % 16
H20 [err] @136@6354124700 54.08; H, 4.56; d, 14.13; N, 13.95; S 6 39.
Found: C : H 4.32; d, 14.46; N, 14 28; S, 6.54. Exanpl e
C(98): . Example C(96): (3-Amino-4-bromo-2,6-dichloro-phenyl)- {4—anuno—2—[4-(4—methyl-
2-[4-(1-Acet am no-thi azol -5-yl - (3-

A e pﬁger%m ﬁﬂéﬁ#ﬁniﬁh uﬂagﬁy&f}%aﬁalmﬂe

[err] The title conpound S prePared in a manner |ike that
described for Exanple C(1). 1-

Acet yl 101- (4-i sot hi ocyanat o- phe Exanpl e C(97)) and

2- br onpacet yl - 3- nmet hyl - f"lr’ycxphe_n@ﬁ,@m Fne C(19)) provided a
yellow solid in 37%vyield, np 290-292C .

77 1 The-RiigFeommoERs. wu@)prer{a@flrnf amnms apalpgoup, &g thatqusadhindyample)C(l)7 | 48
(1H, d, J Y mefihyl- from B Gind 304mindi3 4M . 3. 60
RS IR &éﬂu@aﬁa&pﬂ%’y&z ik %perazme( ro xahgﬁh)z @0%0‘5’&(3 3H, 8). IR

(KBr): 33ﬁrbroxag@66 -dighigro- af@@@“&%@"‘l@‘?&‘?lel &) pravided, after respystallizationcd. £ or

g261g§3’\|50%§n{ﬂdﬁ %ehaopovcderg’fmﬁgyleiﬂ;rr%lgaqmﬂc 15.80; S, 14. 46 Found C

20T 4° ARS QHOMR (DVSS-G5B 8051 (110 5h B K3 bob 1AW, DHT AL G 8 L1 Rif Y694
benzenesul b@naRiLaer Hz), 5.74 (2H, 5), 3.11 (4H, bs), 2.45 (4H, bs), 2.23 (3H, s).

Lerr] HRFABMS (MH*): Caled.: 555.0136/557/559. Found: 555. 122/;57/559

Anal. Calcd. for C;HapNeOSCLBr » 0.7 H;0 » 0.6 EtOH: C, 44.70; H, 4.39; N, 14.09; S, 5.38.
Found: C, 44.84; H, 4.18; N, 13.95; S, 5.27. o

e Example C(97): 2-[4-(1-Acetyl-piperazin-4-yl)-phenylamino]-4-amino-thiazol-5-yl-(2,6-

20 dichlorophenyl)-methanone

"?OO%%

1-Acetyl-4~(4-nitro-phenyl)-piperazine, which has the structural formula

25 )

.
o \—’N—O_Noz, was first prepared in a manner analogous to N-(3-acetyl-2,4-dichloro-
phenyl)-acetamide for Example C(82). 1-(4-Nitro-phenyl)-piperazine gave a yellow solid inv
83% yield, which matched previously reported material by 'H NMR (Katz et al., J. Amer. Chem.
Soc., vol. 111 (1989), pp. 7554-7557).
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10 2-Brono-2'-fluoro-6'-trifluoronethyl -acet ophenone, which has

the structural formula [err] : [err] , was prepared in a
manner anal og - brono- 2' -i odo- acet ophenone, see k&n 0;2)

2' -Fluoro-6"- 9???? romet hyl ) - acet ophenone (745 ng, 3.61 mE*rg provid

1.05 g of yellow oil, which was used wi thout further purifi-cation. _

1HNMVR (CDC13): [err] 7.69-7.52 (2H, n), 7.44-7.35 (IH, m), 4.42 (3H s). 15
The title conpourld'\c.mé wmn@nhmﬂ)ampmr Whﬁhlhéb Eén"icﬁnflrfalf‘ml!%ed in

Example C(1). — | sot hi ocyanat o benzenesul fonam de and crude
2- brono-2' - or p= #| uor onet et o%&e_ e _pr v1 glred g laght
yel low sol i®¥ i 2195 yi el &, V&P %?@anncran O8N {1%{& PEIEZPY Y N1, 15

(1H, s), 8.2%ide4bd E)Qﬁ)ple @(8@2 I- A@&?—l@—m&i»ph@nﬁ)lpl@&hhms Fave a pale whirlpowdat ind.
for Cl7HL2NAC3S2F4: éfs 13.93. Found: C, 44.42;

H 20 2. 61@0‘74\131'04325!1&19; Wlsch ¥3s Ysed without any @19h0) :
{4- Ami nos2- ﬁﬂzaryr-lsylﬂz) mhc,aa)mt 71H), 328 28; ad, §=(23, 5.0

fluoro-6-tri uoronet met hanone

NH2 25 Hz), 3.62 (2H, ﬂ:he 5:3; 5 Délzm&ﬁi’daﬂddds\d§ 53 Sl 2.98-3d Ot e} 2e84{BBgBus
to that used in 1
1-(4-1sothi ocyani’< ’gr’%ﬂéﬁ&ﬁsgtﬂl % %nﬁto'phemb) Plggrlaﬁlge’(v}'hrl%hn!ll the structuré% 90(5%““
2- brono-2'-fl uoro- "-trifluoronethyl -acet ophenone (f rom Exanpl e
99 rod roduct t hat recrystallized fromEOH to
gov? zjepa y% W Iptle i) amannéx&ial’b)é;@ to lI(i3@>thxocyanato-phenyl)-lH—
78 10. 62 2H bs
7.72-7.4d9 (wazﬁief“%ﬁl’i%“l{‘é%g P%ﬂyw no-p ‘§ 5%"“?%‘“?%3‘” feging '?7
gzal) d3 11118(()%1'5?&\?&11'558% dbs) 2.22 (3H, s). HREABNS (M45)S o]
c oun r r
1.0 EtOH CHBIM%@D?MBSZés (%1 dié =99 Hz, é@f@{ ga%ng&,ﬁ,@%&ﬁzagg gi
5. 11, N, 1321%}?6 228, %83 =4.9, ssm),ﬁmﬁnbmﬁﬁﬂpé)w(sn ).

4- Am no- 2- [ t oxycar bonyl - pi per azi ne- ¥ 2 phenyl am no] -
t hi azol - 5-yl - (2 amtme@gmpws)pr%{qqameﬁ@nner l1kc ha descnbed for Examp]e C(1). 2-

[err] Bromo-2’,6’-dichloro-acetophenone (from Example ¢@2)land 1-acetyl-4-(4-isothiocyanato-

15 phenyl)-piperazine gave a crude product that precipitated from hexanes to provide a cream solid
in 37% yield, mp 265-267°C.
'HNMR (DMSO-dg): & 10.60 (1H, bs), 8.02 (2H bs), 7.50 (2H, d, J = 1.9 Hz), 7.42 (1H, m),
7.38 (2H, bs), 6.98 (2H, d, J = 9.0 Hz), 3.60 (4H, s), 3.20-3.10 (4H, m), 2.00 (3H, s).
IR (KBr): 3377, 3166, 1601, 1542, 11425 cm™.
HRFABMS: Calcd. for C2H»ClbNsO,S (MH*Y): 490.0871. Found: 490.0858. _
Anal. Calcd. for C2:H2;ClaNsO,S « 0.16 H,O « 0.1 CgHys: C, 54.08; H, 4.56; Cl, 14.13; N, 13.95;
S, 6.39. Found: C, 53.88; H, 4.32; Cl, 14.46; N, 14.28; S, 6.54.
e Example C(98): 2-[4-(1-Acetyl-piperazine-A—yl)-phenylamino]-4-amino-thiazol—5—yl-(3—

20

methyl-thiophen-2-yl)-methanone

Ha NH, S

j\N/ﬁ )
25 o U
| *Q,QLS

The title compound was prepared in a manner like that described for Example C(1). 1-

u

Acetyl-4-(4-isothiocyanato-phenyl)-piperazine (from Example C(97)) and 2-bromoacetyl-3-
methyl-thiophene (from Example C(19)) provided a yellow solid in 37% yield, mp 290-292°C.
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10 1-tert-Butoxycarbonyl -4-(4-nitro-phenyl)-piperazine, which has
the_structural formula [err] : : " was
first prepar | lows. To a suspension of 1-(4-nitro-p - one

pi perazi ne (‘3388’5'3399 65 mmol ) in diqxane (30 nlL) was addegs'i%ggmw

di i sopropyl et hyl ami ne (1.48 nL, 10.6 nmmol ) and di-t-butyl dicarbonate
(2.10 g, 9.65 mml). After 12 hours, the mxture was 15 poured into H20
(100 ni) JHNMRH(PMSCeds)nd 106G (Bhds), .10 (2, bs). 7.48THE, & dmh.0\Ed), 340 QH,.al, ¥ ayer s

ol o whihpio. 6307 ataph ieB T D, AP RACHR RIEGH. Bor 2 Bk . J0f Byl ' O

yel | ow nedRI(KBr): BaV3 3066, 4633 160515425 @425, 1225 cvil.t hout further purification.

3 58- 5. 64 AUHHCR. Pt CHRNO ™ 11107 g sotal g, B P STy roug: € 3658

1- (4- Ami ngy,BpgnN] 15.72; se14.35hut oxycar bonyl - pi perazi ne, which has the
structugal fornula . [err],was prepared in a manner_ anal ogous
to 4- (4- net hixample,EPg) i 4ri4rAgpino-5-(2-fluoro-Gririflnqramethyl-hepzop)- wiazplyylamino]-
1-tert - But oxygadRaiitbhaiaé 4- ni tro- phenyl ) - pi perazi ne furnished a pale

brown gel in 100% crude yield, which was used wi thout further purification.
1IHNVR (CDC13): [err] 6.84 (2H, d, J = 8.7 f2) 67 (2H, d, J = 8.8 Hz),
3.58 (4H, dd, J =5.1, 5.0 25H ? ),3_ 4H, dd, J = 5.2,4.8 Hz),
1.52 (9H, s). g s

1-tert-Butoxycarbonyl - 4-(4-isothi ocy at%- phenyT) - pi perazi ne, which has the
structural 2-Bromé-97-fdr8-6’-triffiiordmethyl-acetophenone, which h¥etfie RheRI gﬁ-giufh a

manner 1@nal ogou L0 1- (4-i sot hi ocyanato- phenyl ) -1 H i m daz or
Exanpl e C(Bzil)z %-3( 4- Ami no- phenyl )-4-tert-but oxycarbonyl - 30

79 i perazine afforded creamcol ored needles in 87%yield,
whi ch were u i, 2o pilepdred infErhanner analdgbusfto QkrdrAd 2’ -iodo-acetdptlehdr, $e€DC13) :

err] 7.18 (2 J.=.9.0 vy 0. 82 H d,.J = Hz), 3.64 (4H, t, J =
55 by - il Chiax aipitpro-§ rinisoiptagyt- sccibingns (45 me. 4151 imoh rovidegh
tci(ltl)e corrncos@bﬂwﬂovwbif,mﬁadwmsadwm(fmﬁfuraxeﬁﬂmmmonto t hat :J)sed in Exanpl e 4
. -terf-But o rhonyl-4-(4-i Locyanat o-phenyl ) - pi perazi ne an

2-bron1)5- ZIH%\IM&(%PEE?OS(%/%&‘P%E%% oﬂguhﬂﬁn@%ﬁﬁo "C(79)) gave a crude
product™ whi ch 1 ad it RdpbiiC s RéPafed@ra hidnner analb E‘tosthaﬁlsyﬁhlﬁi‘ln?[l@ d¢@. i n
67% yield, np 140-143[eir]C .. 1IHNWR %DIVBOd : [err] 10.67 (] H s),
8. 13 (2H, 4pisgthiogyageio-pengsnesplfonamgide andpmde Febrogo-2i-fluory-g3-trifluorompthyl- 7 23-7. 13
(2H m, Qc&%ﬂe%r%vi&dil%hpye‘ﬂ%%soﬁd ﬂ@l%‘lﬁhldpﬁ%w@Zﬁd 4H; Dbs), 1.43 (9H,
s). 10 HRFA I\/S(( S): Cal cd.:” 516.1881. Found: 516. 1900.

'HNMR (DMSO-dg): 5 11.15 (1H, s), 8.20 (2H, bs), 7.83-7.68 (7H, m), 7.31 (2H, s).

Anal. Calcd. for C17;H;2N4O3S:Fa: C, 44.35; H, 2.63; N, 12.17; S, 13.93. Found: C,44.42; H,

20 2.64; N, 12.13; S, 13.94. ,
e Example C(100): {4-Amino-2-[4-(4-methyl-piperazin-1-yl)-phenylamino]-thiazol-5-yl}-(2-

fluoro-6-trifluoromethyl-phenyl)-methanone

NHz
Fa
O30
H

25 The title compound was prepared in a manner analogous to that used in Example C(1).
1-(4-Isothiocyanato-phenyl)-4-methyl-piperazine (from Example C(70)) and 2-bromo-2’-fluoro-
6’-trifluoromethyl-acetophenone (from Example C(99)) prodﬁced a crude product that ’
recrystallized from EtOH to provide a yellow powder in 74% yield, mi) 155-158°C.
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Anal . Calcd. for C25H27NSC3SF2 [err] 0.8 H2O* 0.8 EtOH C, 56.56; H, 5.57;

N, 12.99; S, 5.95. Found C, 56.34; H 5. 54 N 12.89; S, 5.83.
Exanpl e (10 PCT/US98/22809

4- (4- Ami no- 52%?93/2&“% uor o- benzoyl) thtazol 2-yl am no] - benzarrtl:de 15
[err] 4-1 sot hi ocyanat o- benzam de, whi-ch has the. structwral.
formula [err], was first prepared according to a nethod from MKee et

al ., J. Am'HORMR(DMIRO-de)v §110.6281 1, 10806 CHpbs), 7.72-768 638,185 7.1012Hed. 451847 i on

of 4-am no 50 and 38% 20 aq HC1
(15 nm) m?ﬁﬁnﬁ‘%@d&?‘m op'ﬁg'57(‘:i{ezr)|::’:56 13(4?T943L24§6WB§ 2@?93%}%& approxi mately 30
mn, tHREARNIS| (METD: Ehllcde4ﬂ0é¢81p|ﬂoamb 4391468 t ered of f, washed with

wat er, and n tra Uy f
whi t e pomeg’tai'%%@hp"ﬁgé%g‘@é’ W1 'E;pl‘}{("f"urctf%’ér@i&p}%’rsi1 g g?n(g%fby@%@'
(DIVBOd6) Jsamt H, 810N,(18131; 559.00.7. 94 ( 2H, d J 8.7 Hz), 7.53 (2H, d, J =
.7 Hz),57.51 Ieco o) S, pr.epar ed
| n a m)anner aﬁ’éﬂ’ﬁﬁ%ggatlb ‘?’ﬁﬂmﬁgéﬁq Wrtl'&’é?ﬁ%gbaﬂ )R avicn e—ﬂﬂg—pﬁ\glylaﬂl fio}
4- 1 sot hi ocyan@folsHEee-digluaiphehyl)mekangdhe 6' - di f | uor o- acet ophenone (from
Exampl e C(79)) provi ded a yel I ow solid in % yield, np 297-298C.
1IHNVR (DMSO-d6): [err] 11.07 (1H 822(2H &) 791(1H s), 7.88

(2H, d, J = 8.7 Hz),); F7.62-7.50 (1H, n,
7.31 (1H, s), 7.27-7.18 (2H, ??- .

54.54; H, 3.23; N, 14.97; S, §.57 Found -

S, 8.35. 30

C17H12N402SF2: C,
. 80
* Exanpll@ C(103): -w@ﬂmmga;bonyl-4-(4-mtro-phenyl)-pxpcrazme, which has the structural formula

3.27; N, 14.68;

({4 [ 4Am no~5- (2, 6- d| fl uor o- benzoyl ) -t hi azol - 2-yl am no] - phenyl
- met hyl - HM
NH2

t prepared as follows. To a Llsion of 1-(4-nitro-phenyl)-
[err] tert- Butyafﬁfsr’rg R ?s nitro-ph E‘ﬁs'b ) -am no ace?atg)

whi ch has tpiperazineu2t00rga .65 ommal) in dloxane (30 mL) was aided t}usopropylcthylamme ¢! .|_4§,m].}

coter " Q6 R A Ef Pt 12,195, o7 i AR 12 PRGN iy Wb

4-f 1 uor 5; ﬁni paudcdatméh@ (100 By andiextragred with EYOAR (P x O atlhy Thamtambixed ofganic lagers

nmol e res r The
ool tant -y R Qb er R1a0y ikl el @Edhucitoa bbb b five 8 etk solig whiOH (5| T
and e xitecrysthldidedrfirarh Ee¢® Ae/hexage to aﬂbﬁi 22 jg.of Feldbove neeidles.c Bhis myptemiab whserysed s

were dried witho ut%gt%erpunﬂcatlon

'HNMR (CDCL): §8.20 (2H, d, J = 9.3 Hz), 6.82 (2H, d, Y = 9.3 Hz), 3.58-3.64 (4H, m), 3.28-
3.44 (44, m), 1.54 (9H, s).
20 1-(4-Amino-phenyl)-4-tert-butoxycarbonyl-piperazine, which has the structural formula

A— \
NH '
} U_Q— ’ , was prepared in 2 manner analogous to 4-(4-methyl-piperazin-1-yl)-

aniline for Example C(70). 1-tert-Butoxycarbonyl-4-(4-nitro-phenyl)-piperazine furnished a pale

brown gel in 100% crude yield, which was used without further purification.

'THNMR (CDCls): & 6.84 (2H, d, ] = 8.7 Hz), 6.67 (2H, d, ] = 8.8 Hz), 3.58 (4H, dd, ] =5.1,5.0

Hz), 2.97 (4H, dd, ] = 5.2, 4.8 Hz), 1.52 (9H, s). |
1-tert-Butoxycarbonyl-4-(4-isothiocyanato-phenyl)-piperazine, which has the structeral

25

»

#
3 aY;
o , was prepared in a manner analogous to 1-(4-isothiocyanato-

phenyl)-1H-imidazole for Example C(41). 1-(4-Amino-phenyl)-4-tert-butoxycarbonyl-
30 ' 79

formula



filtered, and concentrated in vacuo to give yell ow needl es, which

recrystallized from et her/ hexane to give-2.0 g of yellow needl es,

whi ch were uag)d”)%h out further purlflcatlon 1H NVR (CDC13): [err]
8.18(2H, d : 6.62 (2H,. d, J = 9.7 Hz), 4.08 (RGUUSE22809,0 (3H,
s), 15 1.42 (9H, s). tert- Butyl

[ (4-am no- phenyl ) - net hyl - am no] -acetate, which has the structural formila
[err] 1 piperazine afforded cream-colanedsnqedlepin 87 yieldawhieh mete wsediviyai Sarther
4- (4- et hyl - P‘f ra2|n | -yl)-aniline 20 for Exanple C(70). tert-Butyl

[ met hyl - (ZP“H phenyl) am no] -acetate provided a red oil in 95%
crude yi el Ify NMHR @DEBRS SUBE(2H, awgomy tshﬁrczmu IJf=493@Hsz364(4H {7 '5"?)"@3
(CDC13): [err] 6.60-6.80 34 m, 8 (2H, s (2H, bs), 3. H,
s), 2.82 (FM4@Et,I=53Hz) ] «52(2@4&) s) tert But yl

[ (4-1sothi OCyanqﬁ?u@é‘%&nNM&pﬂéﬂ 1Hq]maﬁ’lﬁ§'taﬂgl%§oﬂm3> gﬁt&@&u}ﬁs&@iééﬁ jural

[err] #£5 pared 1 n a mann
anal ogous lt-mrtaBl{tabrrypa'b@ﬂyil-éffﬂ'-awduocyanato-PhenwhmmmmHnd BibdemoR %6 fdifludtx-anpl e

2 pal ¢ br deoihe GinigRTlE COSP e (IRRIroBE I0ks RERbAfpt fap mOH'S' "

pur | fi cat ifomish a yeB&w solid in 67% yield, mp 140-143°C.

81
L oo (R bR 81865ty e el 0748 R bS5 B ot

;:orr}[)ménfl Yim , P2BPAB €21, inm), a9ttimmen;u=|9mﬁ)rm46 (Zlﬂs_bf)L ?eﬂ(ﬁ?rbtsﬁxasén}g si(1) .
ert-nou - (0] C n - - -adl No| -acetate an

2- bronwg'}?#‘é%%l(wg-ﬁgc‘i: 9@5@?8&%{’{H§§P‘%’h@m Exanpl e C(79)) provided a
Fr ea]m 90\2/(1&{511 iaglo?zlﬁirmsﬂzmsoa?zg@g szOH@IS%Em% %6 ?62 ﬁl sgﬁb%i&iigd\/gg Hg?) 4 08
err . \ , = ,

(2H " s), 3’093*?(63’115]5%@55%?}(1&@9@’)5% IR (KBr): 3248, 3142, 2978, 1725,
1619, 153% M@g‘p ; £ @2;3;11 M&g 58. 22;
Ho5 100 N | le éﬁ@%} (%I%%mnlgoi (nZCOiéldlk]}mIGadegf)yl) tfiaz 'a)tﬁan ;ﬁﬁdgll 53
S, 6.63. 10 * Exarrple C(104) :

4- Am no-2-[4-(1l-tert-but oxycarbon
t hi azo&SS yl - (3- net hyl -t hi ophen- 'ﬂNyI

1-yl ) - phenyl am no] -

4-Isothiocyanato-benzamide, which has the structural formula HN 8, was
- first prepéred according to a method from McKee et al., J. Am. Chem. Soc., vol. 48 (1946), pp.
2506-2507. To a solution of 4-aminobenzamide (5.00 g, 36.7 mmol) in water (60 mL) and 38%
aq HCl (15 mL) was added thiophosgene (3.08 mL , 40.4 mmol). After approximately 30 min,
20 the resultant white precipitate was filtered off, washed with water, and dried under high vacuum
to obtain 4.66 g (78% yield) of white powder, which was used without further purification.
'HNMR (DMSO-d): & 8.08 (1H, bs), 7.94 (2H, 4, J = 8.7 Hz), 7.53 (2H, d, J = 8.7 Hz), 7.51
(1H, bs).
The title compound was prepared in a manner analogous to that used in Example C(1).
n5 4-Isothiocyanato-benzamide and 2-bromo-2’,6’-difluoro-acetophenone (from Example C(79))
provided a yellow solid in 26% yield, mp 297-298°C.
'HNMR (DMSO-ds): & 11.07 (1H, s), 8.22 (2H, bs), 7.91 (1H, s), 7.88 (2H, d, ] = 8.7 Hz), J,
7.66 (2H, d, J = 8.7 Hz), 7.62-7.50 (1H, m), 7.31 (1H, s), 7.27-7.18 (2H, m).
Anal. Caled. for C17H;2N4OaSFa: C, 54.54; H, 3.23; N, 14.97; S, 8.57. Found: C, 54.27; H,
3.27; N, 14.68; S, 8.35.
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[err] The title conpound was prepared in a manner |ike that
described for Exanple C(1). 1- 15 o
tert - But oxyca (4-1 sot hi ocyanat o- phenyl ) - pi perazi ne ( | e
C(101)) and ZWJM“‘% onpbacetyl - 3- net hyl - t hi ophene (from Exa?rp ﬁe}h%(ﬁ%m
gave, after recrystallization with Et OAc/ hexane, 387 nmg .(52% yi el d) .of
a yellow solid, nmp 175-176C. 1IH NWR (CDA 3): [err] 7.00-6.85 (4H, m,
3.62 (4H dd, EthpléCﬁDZiﬁ.t&’t—Bn)}’l (3-[88Ahite-5-(2h-diflucrochepzoyd)-tiazol-2-ylgmino}2 . 48
(3H, s), 142 (9H sn)‘. . IR%P%Br) 3260, 2978, 1725, 1684, 1601, 1531,
1419, 1231 crRbpoyl}-methykamino)@eqly “ ¢ o co4HPONSCBS2: C, 57.68; H, 5.85; N,

14.02; S, 12.83. Found: C, 57.74, H, 5.8 !*2 N, 13.95; S, 12.95.
Exanpl e C(105): %\ HaG F
4- Am no- 2-[4-(1-tert-butoxycarbo phenyl am no] -

t hi azol - 5-yl - (2, 6- di chl or ophenyl ) Pnet ha h
[err] 2§ é@ rr
The title conpoutmit-Ratyl [megw&(%mmommnﬁkml peefase, twhigh has shersimetyral formplaa np| e
c(l). 1- t et - But oxycar bonyl - 4- (4-i sot hi ocyanat o- phenyl ) - pi per azi ne
(from Exanpl e GeN1Q1)) and 2- brono-2', 6' -di chl oro-acet ophenone (from
Exanpl e C(52) (onded a crude product, which was 30

82 ot bf ied via flash col um_chromat ography wi th MeOH CH2Q 2
(2.5:97.5) as el uant Nahavas first prepared apfotiows-t Fo hé@é&%@ftséfcg$1%t’%%"¥}@§¢bw soI | d

in 90% vyi el S [,8r. ( ]

Hz), 6.92 (“!ﬁmngb"‘g ?](gg 3 “E‘l‘g) ngWer\ﬂﬁ" %ﬁéﬂ ‘Lﬁﬁ% ’Zmﬁ%%"ﬁ%bﬁ

IR (KBr)O 3Afibl)a8a &ib;hymﬁﬁe; (31560, 24180)). mgsulmsommws deated at5100°C for 12

HRFABIVS: | cd 5H2 O3C| S v) 9 1 'lL 6 ), and

Anal . Cal (c::}mlfsor ‘["(%rr “6“’?%3 ocﬁﬂ%@ﬁ%} é) 89]' R

12.58; d, e’k?ra&éd with eﬁer?(& x 100 mIBo (Tihel ::oﬁbm&liox@&mc lyers w8 dii¢d over MgSog] |

12.48; S,

(3- Acet ami d%ltaﬁedfs apd ‘&?F?ﬂ“&tea %Wﬁﬂ‘%{"[ &"g ¥illoy. ngedlss, which rpcrystall zed onyl -

pi per azi n- lethdriheRitie fgive 2.020df yeHow heedizs halridnwere 8ed without further purification.

Lerr] IH NMR (CDCl): & 8.18 (2H, d, J = 9.3 Hz), 6.62 2H, d, 1 =97 H )4.08 (21, ), 3.20 3K, 5),
15 '

1.42 (94, s). _
tert-Butyl [(4-amino-phenyl)-methyl-amino}-acetate, which has the structural formula

£,

20 for Example C(70). tert-Butyl [methyl-(4-nitro-phenyl)-amino]-acetate provided a red oil in

He , was prepared in a manner analogous to 4-(4-methyl-piperazin-1-yl)-aniline

95% crude yield, which was used without further purification.
'HNMR (CDCL): 5 6.60-6.80 (4H, m), 4.08 (2H, s), 3.20 (2H, bs), 3.80 (2H, s), 2.82 (3H, 5),
1.42 (9H, s).

tert-Butyl [(4-isothiocyanato-phenyl)-methyl-amino]-acetate, which has the structural

/
s L
O

formula , was prepared in a manner analogous to 1-(4-isothiocyanato-
phenyl)-1H-imidazole for Example C(41). tert-Butyl [(4-amino-pheny})-methyl-amino]-acetate
furnished a pale brown solid in 98% yield, which was used without further purification.

30 ‘ 8.1



The title conmpound was prepared in a manner |ike that described for Exanple
c(1). 1- tert - But oxycar bonyl - 4- (4-i sot hi ocyanat o- phenyl ) - pi per azi ne
(from Exanpl 1d) and N-(3- 15 . -

br onpacet yl go% I chl or o- phenyl ) - acet.am de (from Exanpl e CFSE‘SU)”’”&F%’% ded a
pal e yellow solid in 57%vyield, np 248-250[err]C.. “1H NMR (CDd 3):
[err] 7.20 (2H, d, J = 9.0 Hz), 6.92 (2H, d, J = 9.0 Hz), 3.54-3.66 (4H,
nm, 3.1P- 'H (CDG:)27 1.10{2Hy), ] 292H7),3:452 @H, d,1.=21 Ha)3.99)(2H, s), 2.92 @H, KBt 30
3377, 32739}&%%77, 2978, 1672, 1548, 1437, 1290, 1231 cm1. HRFABIVS:
Calcd. fo H31C12N604S (M) : 605. 1505. Found: 605.1528. 20 Anal .
Cal cd. for C27HBRGitRNoGpOuridowas]prépatediir § mafiher fike thag destribed 2ot ExtnpleT(Bp; O,
1127 S S gy Siensniiyt i Wb Shia Ao 2 ¥ o S

4- [ 4- Ami nacdtoghénche GfrbmiBxAmple ©(PHYFOYiId3d & brea pbwder)ih 3498 Tyfedd, mp 200.0-200.5°C.

b .f.ona d NH2
25 o O i R (OMSO-d): 87.44-7.56 (1H, m), 740730 (4H, m), 6.62 (2H, d, ] = 9.0 Hz), 4.08

2,4,6-Tri Q Qagg—,e('_ sAPheNe @y, Wi ch has the structural formula was first
pr epar ed ?gh’f g’l I ows.pgdaptgg yr]om a Procedure by Rleynol ds et al., Og. Syn.
Col |, vol IR(KBr)34248, 3142, 2978, 1725, 1619, 1537, 1466, 1231 cm™.

83
(1963), PRmnal’ T; N . 3 ) t . 25 nl)
was added%nal' e%&é]tgr ?‘f%%‘rkjﬁf) tn%i gﬁgd%’ 131 ?eealc’:ﬁ%@' s%ogis}‘?dgdﬁ_ﬁbé?{ ore a
sol ution 6f11dCeMNay1.5%d, 663t e (1.71 ni, 11.33 mmol ) in EtOH (0.91 nl)
was added at.a rat . Sust ai e L on. r .30 nin nm xture was
refl uxktl o FoR ueré(lk@' ?' 6’?‘“3’3%’@6@%&'? 8&%@%@ ?a&“t%‘%’t(ﬁ'l”r?{%{‘%‘i“ﬁa mass
was s usthiansl dyli (B-nedtydthi¢pten-2iyl)-metiarons ol ut i on of

2,4,6-trichlorobenzoyl chloride (2.50 g, 10.3ygl) 5. in ether (5 nL) was
added cautiously. After 3 day ution o A (0.6 m) in water (10
m.) was carefully added to di @u@% .extracted with ether (2
x 10 mL). The extracts were dried { nd evaporated to a
cloudy oil, which was placed in HOAc (3 H , H20 (2 nL) and H2SO4
(0.33 n), and 'l'ﬁbadtl%d:oﬁﬁ wrRl WadprepA¥etl & a rhafnel Gk¢ that deb@ibeE Kr BxempRT(1). 1-
al l owegd. to cool overnight. The m xture s made al kaline with 1IN NaOH (35

nL) ant® 1¢rt-Bytpxysatbepylyl-¢risethiggyangte-phenyl)-pipgrazing {fromknsmple CAOR A~ | ayer s
were dri e@rdﬂiaabetwcﬁ@ém?ﬁmophene (BYREXRPRE(1D) FivéSafibr &e?@tamz&%n With @ white
W ou

solid that was used t further piurl ficatl previ ously descri bed

i n Baker EtOAg/hexane, 387 m; (523 yield) pba y§ !°“bi9.ﬁd’7‘916%g%%6.° .
- [2;3?; fm)' 21 RMRCDIC) 8700 RASTHAPHS AMB4n VY, §0 5723 oS, $14 Wed HE 3= §8/99! @
Hz), 2.48 (3H, s), 1.42 (9H, s).
IR (KBr): 3260, 2978, 1725, 1684, 1601, 1531, 1419, 1231 cm™.
Anal. Calcd. for C,yHzoNsO3S,: C, 57.68; H, 5.85; N, 14.02; S, 12.83. Found: C, 57.74; H,
5.82; CI, N, 13.95; §,12.95.
e Example C(105): 4-Amino-2-[4-(1-tert-butoxycarbonyl-piperazine-4-yl)-phenylamino]-

20

thiazol-S-yl—(2,6—dich10rophenyl)—methanone

3005

The title compound was prepared in a manner like that described for Example C( l).v 1-
tert-_Butoxycarbony]-4-(4-isothiocyanato—phenyl)—piperazine (from Exz;mple C(101)) and 2-
bromo-2’,6’-dichloro-acetophenone (from Example C(52)) afforded a crude product, which was
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[err], was prepared in a manner anal ogous to 2-bronp-2'i odo-acetophenone
for 15 Exanmpl e C(12). Crude 2',4',6'-trichl oroacet ophenone afforded
1.27 g (94% ?Ioﬁghqscrystal s that were used without f up&tT¥BS9s22809
puri fi-cation reviously described in Baker et al., J. Chem Soc.

(1941), pp. 796-802). 1H NVR [err] 7.42 (2H Ss), -4A2 (s, 2H)

The title co ound was pared essenti aI for e C(I )
except thatpud MEQ@MOSM%%?IB#PSRB‘MW Oﬁfzcg é‘q&iggﬁiéhﬁsﬁ“ mpl oyed.
4-1sothi chﬂed with i R4 %%'y@ﬁ%%lﬂﬂn@o% yleld mp 165 167°C

2- brono- 2 tric oroacetg{ggenone provid a dar

whi ch was PHNMREEDELY &312312Hchd 5A:9 Hak éﬁﬁxﬁzﬂn‘i Hﬂ?)@ﬁ%@@oéﬁévl%) ari§ (48,

precipitat ed)sg ?:@H 5). MeOH CHC13 to obtain 96 ng (21% of an anorphous,

pal e yel | ofPldtt 1H NVR (CDBOD): [err]7.87 (4H, dd, J = 14.6,9.0

Hz), 7.60 (IRHKBS) . 3401, 3271,12066,KB89, 16831342,196G, 12254m.". 1459 1421, 1161 cm 1.

25 ESIMs (M) : 477/479/ 481. é\]é 475/ 477/ 479. nal . _Calcd for

C16H11C13 BMS; Cplydpfor CosHosNs§aCISYMEY): 748.1¢90. @2‘"%548512”93 42. Found:

g’4 40 A, dj]cdzfoéxéul-i\l?Ngb&l%§ - 0§ CHR2- ¢155.29; HIS.0%N, 12.58; 80 12.74; 5, 5.76.

4-[ 4- Ami no-Fpute, Griﬁ 34; Ho 6 B8 N238; LLtIRI48 81158y | ani no] - N- met hy| -

ng f]e nesul fong ele C(106): (3—Acetarmdo-2-,6-d1chloro--phenyl)-[ﬁ-aeanr -2-(4-tert-butoxycarbonyl-

4- Ami no- N- et piperakiarizgReminofthiazet: Sdy}-methasdnehas t he structural fornul a

[err] [err] [err] Wf'r% made as foll ows.

N- Met hy@04- ni t r o- benzenesul f onam de (2. 58 gz 11.9 mml ; Khanna et

al., J. Med. Chem, vol. 40 (1997), pp. 1618; I63 nd 10% Pd/ C (250

ng) in MeOH (60 m_) was stirr sphere for 2 hours and

filtered. The 10 filtrate wa “,' eninF{t ® provide 2.17 g (98%

yield) of colorless crystalline &l ake oy 1H NVR mat ched that

reported in the | ature hann I _

(1997), pp. 1619 11?[‘8%@ E%Bg‘%dﬁ “‘?’ﬁ'f"uer?%“‘a‘q&g‘ﬁ 418 Bxafiple (V. 1
tert—Butoxycarbonyl-4—(4—1soth10cyanato-phenyl)—plperazme (from Example C(101)) and N-(3-

15 bromoacetyl-2,4-dichloro-phenyl)-acetamide (from Example C(82)) provided a pale yellow solid
in 57% yield, mp 248-250°C. .
"HNMR (CDCls): §7.20 (2H, d, J = 9.0 Hz), 6.92 (2H, 4, J = 9.0 Hz), 3.54-3.66 (4H, m), 3.12-
3.22 (4H, m), 2.28 (3H, s), 1.42 (9H, s5).
IR (KBr): 3377, 3271, 3177, 2978, 1672, 1548, 1437, 1290, 1231 cm™.

20 HRFABMS: Calcd. for Cz7H3 ClaNgO4S (MHT): 605.1505. Found: 605.1528.
Anal. Calcd. for Co7H30ClaNgO4S » 1.3 H,O: C, 51.56; H, 5.22; N, 13.36; CI, 11.27; S, 5.10.
Found: C, 51.50: H,5.18; Cl, 11.15; N, 13.19; S, 4.99.

e Example C(107): 4-[4-Amino-5-(2,4,6-trichloro-benzoyl)-thiazol-2-yl-amino]-

benzenesulfonamide
) NH
25 Hﬂ.ﬁpﬂﬂ%
3 cl
H cl
I v
_ - H
2,4,6-Trichloroacetophenone, which has the structural formula c 1, was first

prepared as follows. Adapted from a procedure by Reynolds et al., Org. Syn. Coll, vol. IV
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4-1 sot hi ocyanat o- N- et hyl - benzenesul f onam de, which has the structural
formul a [err] , was prepared in a manner anal ogous to
4-i sot hi ocyapat o-benzani de of 15 Exanple C(102). -

4- Ani.no- N- meMRP2B8%zenesul fonani de (2.17 g, 11.7 mmol) gaPETASIER2809
(79% yi el d) of white fluffy powder, which was used without further
purification. 1HNVR (DMBO-d6): [err] 7.83 (2H, d, J = 8 4 Hz),~7.65

(2H, d,1J (3963)%pt208-710. @b Mg Hrmﬂgs (ds3=mg a3 mmol)Haal Etaﬂwzs aitl) wils aded 4. 9

Hz) . tle co ep I p.a manner anal ogous to
that used GG+ Bldip Eﬁﬁqs)““g ?@‘m B%‘Eﬁ%@‘&ﬁé%“ﬂp H'E‘E‘FFWI paematsd Sl iMonani de
and 2- br onQ-33'mibol) g EtOHO0®1 aﬂgtvauahemmea {dtd ®¥ustain redcli GAPARrG0 7)) thr Ovi ded
a crude product, which was extracted with ]h‘%gnl-PrC]-VCHClS and

purified VPSUEVARTRIEKA SheansireMeforgnehous thep allowedde 50olo The solidmags was

amor phous g M?ﬂeh&éﬂ’mether(@f’l’iﬂ.ghnd asﬁﬂe&wrguc&uf&iﬂaiobdl%gm@&ﬁg( ke eroZabprr] C
1IHNMR (PVBO-d6) [err 81 (2H “d, J = 8.5

Hz) 7.°54 in gher (§ ml) was addegd, csutmyly ﬁ)ﬂse?ﬁ Gaya 1a( iomonm“ HzSO:e@ k) ingyates (19 5. 0

( M-|+) 7.23 &I?'\Llastcgreﬂullg 5a§1dejd th%)r%o}&’ZZ s&ﬁ’dﬁ' alﬁex&actecﬁwﬂh etﬁ?r (5 |ir.izlme) The HRFABMVS

C17H14NAO3%#&2s Were diiedovsr gS O and:evawrawﬂ to Hclogdml whlchlvzasmace@n HQAsE
pound iy, 18 (@%@de%?% gg% mb. af @ heated 1 fefilk: After 33 hours, the mixture was
4-[ 4- Ami ncanawecm,o@oom dvemighb - Bermispirg wasinadealkaling withil NGfaOH mcmbmﬂdyl -

benzenesul f I, 5
4- Am nio N ﬁfcgﬁne@h tPerB%ﬁzl(e)rlPeLQ ul %‘r:loellnnqm d ethv?ﬁ lr?y?l“ e dneg t“i %%%ﬂ an{;l ormul a
[err] evhporat¢d to give 180G 8% of a phitewlid that was wietl without@umiske pliification

Al S Segrpea in BERAEGE; Y R Bold. B2 Besdd ) 5Vbky ¢ (800 .

I\/EC]-I (80 m.), adBrdnb-2{,200- trid:}ﬂommemphenone,emmhrhie theh;tdd:tﬂgbfbnimlh 10 6 hours
and filtered.o The filtrate was concentrated in vacuo to furnish 3.68 g of
yel | ow solgxd whi ch was identical by 1H NVMR spectrumto previous
description by anna et al., J. Med. Chem, vol. 40 (1997), pp.

1619- 1633 and”Wis ©lewas nrppareduin amannpranalegeusfto 2-Rrqragy2’iodo-acetophenone for

&l iﬁf? ORI, Wl L sEABREBRHLIRD Aol 199 QD4 golferibl 1 U !
-that were used without further purification (previously described in Baker et al., J. Chem. Soc.
(1941), pp. 796-802).
IHNMR: 5742 (2H, s), 442 (s, 2H).
The title compound was prepared essentially as described for Example C(1), except that
20 excess potassium t-butoxide (2.2 equivalents) was employed. 4-Isothiocyanato-
benzenesulfonamide and 2-bromo-2’ 4’ ,6’-trichloroacetophenone provided a dark brown gum,
which was purified via column chromatography with 10% MeOH/CHCl; and precipitated from
MeOH/CHCl; to obtain 96 mg (21%) of an amorphous, pale yellow solid.
1H NMR (CDsOD): §7.87 (4H, dd, J = 14.6, 9.0 Hz), 7.60 (2H, s).

IR (KBr): 3312, 1593, 1545, 1459, 1421, 1161 cm™1.
ESIMS (MH*): 477/ 479/481. (M™): 475/477/479.

Anal. Calcd for Ci¢Hy CliN4OsS2: C, 40.22; H, 2.32; N, 11.73; C1, 22.26; S, 13.42. Found:,C,
40.12; H, 2.34; N, 11.56; Cl, 22.41; S, 13.43.

25

»
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[err] ,was next made as follows. To a solution of 4-am no-N,

N- di et hyl - benzenesul fonam de (2.0 g, 10 ‘mmol) in acetone (50 nL)_ at
5- 10[err]CV\e\R, 9 si mul t aneously a - solution of thi oplosssRmes 0- 91
mL, 12 mmol) 1n"acetone (20 nL) and 25% aq Na2CC3 (10 nl). After 5 mn
at 5-8C, the mxture was allowed to warm and was sti-rred at ambient _—

t enperat ure for a half hour. The solvent was_ evaporated_and water (70
M) was ladeledxaffiple G(@8R)! telAtAthingt§(2.6-difluorgdenzayl)phiazql 7 ylaminolRsmethpk or e
of f, washed \gne%zen\e/\s@ggrmléﬂd dried under vacuumto afford 2.35 g 20 (97%

yi el d) of whi ich was used w thout further purification.
1IHNMR (DVSO-d6): [err] 7.82 (2H, J =8.4 FA)e 7.69 (2H, d, J = 8.4 Hz),
2.63 (6H, s). The tithePc o] s/prepared in a nmanner

anal ogous to that used in Exanpl#cCQ hi ocyanat o- N,
N- di et hyl - benzenesul f onam de and 2-bro fl uor o- acet ophenone

f Esanpl 79 hat | tallized f
E O to give | .C( HinEN e ghrtecs sl Gnan é%b?éﬁ%ﬁ?mﬁarﬂﬁﬁéﬂfiaz[éf?] c 25
1H NI\/R(DI\/E@ err] 11, 24(1H s), 814(2H bs), 7.84 (2H, d, J = 8.8
7722§ 8 H 62- 7. 49 7.23 - 7.9
. 7.20 (IC:_ 04~y = “gwes fhét)mdz%@l{%sr Ns}et gg“'“%‘éﬁ““’@é‘?é@“@%r@%s

%3?-16“40?? Egnm& Kﬂahm%%: albly. ﬁe@%he% véR4d @199@ pRA66%1653)and 10%. PAO (128; H,
86 C mg) ng_MeOI-Pr(6Ejaﬁ.,)—p\[a§ stg(qillgn)ier hydrogen atmosphere for 2 hours and filtered. The

(4- Am no- Zﬁcfméé ébh ek 3 %gna{@smem 3Yb898 Fielor BAIBAS 2fYstaftine flakes,

t hi azoll5 uor 0- nmet hanone
[err] which by '"H NMR matched that reported in the literature (KKhanpa et al., J. Med. Chem., vol. 40

o L T ORIYBRY b P Bl 1638y ok WAE bl vifoleiRnd: plsfibAgh e, i ch has 1 e

strutural formul a

[err], was first4{sodperyauato-N-methpkbeorenssiifopamide, which hasithgsirugtural fenmwld - ( 4-
ni tro-phenyl)-am no] -agetate for Exanple C(103). 4-Fl uoronitrobenzene and
N, N, N -tri miqh I et hyl endi am ne gave a brown oil in 87% crude vyield,

err] Baa’ (o dE 3 = o reppred . s g thafoacielo famoryanaly BB |

7.5 HZ) Examplé C(EZ)BMAmmoN—EﬁtWEbbnzéncsﬂfoaaﬁndi (BiAY g, PL.Ban{dB)}Eave .10 g

]Ic\tjl(. ?mf\;n no?’%%tr:] %e}d) |<\>|f gfurti ﬂuf%t; Qg“r/](?er hzxclgwlngsr?lsgg Mt%ut%unhe?ls)urtx ceZmSt ructural
IHNMR (DMSO-dg): & 7.83 (2H, d, J=8.4 Hz), 7.65 (2H, d, ] = 8.4 Hz), 7.61 (1H, q, J = 4.9
Hz), 2.43 (3H, d, ] = 4.9 Hz).

The title compound was prepared in a manner analogous to that used in Example C(1).

4-Isothiocyanato-N-methyl-benzenesulfonamide and 2-bromo-2’,6’-difluoro-acetophenone (from
Example C(79)) provided a crude product, which was extracted with 10% i-PrOH/CHCl; and
purified via column chromatography with 5% MeOH/CHCI; to afford an amorphous yellow

20

powder in 41% yield, that decomposed above 200°C.

'HNMR (DMSO-dg): § 11.23 (1H, s), 8.33 (2H, bs), 7.81 (2H, d, J =8.5 Hz), 7.54 2H, d, J =

8.5 Hz), 7.63-7.41 (1H, m), 7.39 (1H, q, = 5.0 Hz), 7.23 (2H, t, 1 = 7.1 Hz), 2.41 3H, 4, = 5.0
25 H2).

HRFABMS (MH"): Calcd.: 425.0554. Found: 425.0566

Anal. Calcd. for Cy7H;4N403S,F> » 0.5 CH;0H: CI, 47.72; H, 3.66; N, 12.72; S, 14.56. Found

C,47.56; H, 3.52; N, 12.72; §, 14.77. -
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15 [err] [err], was prepared in a manner anal ogous to
4- (4- met hyl - pi perazin-1-yl)- ani line for Exanple C(70). :
N-(4-nit rop\tﬁ%ﬁfsﬁ NN -trinethyl -ethane-1, 2-di am ne furnished a ;
reddi-sh- bro M 92% crude vyiel.d which was used wthou?cf’lﬁ’??%?”
purification. "HNMR (CDC13): [err] 6.62 (4H, s), 3.30 (2H dd, ] =
7.6,7.4 Hz), 2.85 (3H, s), 2.47 (2H, dd, J = 7.7, 7.2 Hz), 7732 "(6H,
S). 2Q e Example Q@G- M@Wﬂh@@—ﬁ&hé{cﬁﬂlmrmhgdzbylmtlﬂhzowaylahhmtm%diﬁkmgne- 1

, 2-di am ne, .whi ch as t.$ [err]

structural PBIH%?S er] , was prepared in a manner anal ogous to 1-(4-

| sot hi ocyanat o- phenyl ) -1 H i m dazol e for Ex&hp e C(41).

N- (4- Am nophenyl ) -N, N, N - et hanag ne provided a brown oil in
75% crude yi el d, which was usegI \M~ 25 purifi cat i on.

1HNMR (CDC13): [err] 7.13 (2H, & NA01 (2H, d, J = 8.2 Hz),
3.99 (34, dd, J =7.6, 7.1 ,3 5(1H bs), 302(3H s), 2.80
(6H, s). 4-Amino-N, N'ﬂhmethylﬂieezemwifonmnidwaﬁnqiﬂmpmeesd'ucttwahfonaulner li ke

t hat descyisb Example C(1). N

(4-1sothi o%@-ﬁmenyl )-N,N , N -trinethyl -ethane-1, 2-di am ne and

2- br ono- 2HL6'c | uor,owas next prepmémﬂiﬂew&nén(dé N N-dimatigl--nitfo/9) ) afforded a
crude pro uct |ch urlfled v

87 shress ok 5Pl atah s /s Mg e 3P D 6199 po. 1619-
MeOH: CH2C1 633, ao%mﬂcm&ngmqeon (Bﬂ)ﬁﬂJ)Ckﬁd&'HF(ZOOD‘EJ)bVGW stifttd dndePhyafdge) 6y d,

0P 64 thy, & hours and Tghugga, IRE Difragvas donbaniphied g vacio tgifmishy 3 g Ofyellovy %éj,é H .

5%6 2. 1§wﬁﬁHwa§ident1cal by THRNMRED ):cm?% reﬁd&%%ﬁoﬁ&?ﬁhmkg%gal 1%%&1. F152§
cm or oun

432. 1658, Chem., V°A&|(H5@|Ped151gﬁﬁggyﬂ&%£wﬁw% F@‘B’Bﬁcémns? 49: H, 5.47:

EX 15I %C(ls 74—ﬁ&thldi9auﬁt$-N i-dimethylbénzeBeésulfonazide whith bhothé &iructaral/forula
anpl e

2-[4-(1-Aagt W ’52|n4yl) phenyl am no] - 4- am no-t hi azol - 5-yl - (2, 6-
difl uorophen'yﬁ anone [err]
[err] Thwag next r@%ﬁ@lm e salvegap%mmodﬂ Mdimathyli ke t hat

descr il e dpdn@éne Rt fARLRe &.6 L, 10kBmol) in acetone (50 mL) at 510°C were added simultaneously a
solution of thiophosgene (0.91 mL, 12 mmol) in acetone (20 mL) and 25% aq Na,COjs (10 mL).
After 5 min at 5-8°C, the mixture was allowed to warm and was stirred at ambient temperature
for a half hour. The solvent was evaporated and water (70 mL) was added. The resultant light-
yellow precipitate was filtered off, washed with water, and dried under vacuum to afford 2.35 g
20 (97 % yield) of white powder, which was used without further purification.
'HNMR (DMSO-d): & 7.82 (2H, d, ] = 8.4 Hz), 7.69 (2H, d, ] = 8.4 Hz), 2.63 (6H, s).
The title compound was prepared in a manner analogous to that used in Example C(1).

4-Isothiocyanato-N, N-dimethyl-benzenesulfonamide and 2-bromo-2’,6°-difluoro-acetophenone
(from Example C(79)) provided a crude brown solid that recrystallized from EtOH to give light-
brown crystals in 52% yield, mp 240-242°C.

25 'HNMR (DMSO-dg): § 11.24 (1H, s), 8.14 (2H, bs), 7.84 (2H, d, = 8.8 Hz), 7.72 2H, d, ] =
8.8 Hz), 7.62-7.49 (1H, m), 7.23 (1H, d, J = 7.9 Hz), 7.20 (1H, d, J = 8.0 Hz), 2.59 (6H, s).
Anal. Calcd. for CysHN4O3S,Fa: C, 49.31; H, 3.68; N, 12.78; S, 14.63. Found: C, 49.29; H,
3.71; N, 12.68; S, 14.50. ’
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Acetyl - 4- (4-i1 sot hi ocyanat o- phenyl ) - pi perazi ne (from Exanple C(97)) and

2-brono-2',6'- di f | uor o- acet ophenone (from Exanple C(79)) provided 320
ng (66% yiel d)y, (fJ %ream colored 15 solid, np 298C. 1pePhyEds/22809
(DVBO-d6) : [err P43 7.58 (1R, m, 7.36 (2H_bd, J = 7.2 M), 7.18 (2H

dd, J 8.1, 7.5 Hz), 6.95 (2H, d, J = 90Hz) 3.58 (4H, bs), .—

300320(4H m, 2.05 (3H, s) | R (KBr 4, 1 601,

1542, 1419 1BGMplaCW10): (@-AmipR2AEnke- ki @Mﬁm@rée m}a
480. 1282. Fo for C22H2INSQO2F2S [err] 0.3
HQ C 57. osﬁgﬁﬁ%?galﬂ“%%ﬁﬂﬁ%m%g& Fougd: G 56. 9% H] 4.74:

N, 15.16; S, 6.82 * Exanpl e C(112§

2-[4-(1- Acetyl - pi perazi n-4-yl) erWn@\Ni ¥noft hi azol -5-yl - (2, 5-
di met hyl -t hi ophen- 3-yl ) - met hanone N
[err] 25 “rerr] w

[err] 5 Thetltle co ound re din e hat
descri bed for EXMI’E‘“@P‘P}‘Y nRI -tnmet -ethane—qalr c?ianune ahxnﬁﬂa th stru%uralt
Acetyl -4-(4-i sot hi ocyamad o- phenyl )-pi perazine (from C(97)) and

3- bronpacet yl - H&W t hi ophene (from Exanpl e C(50)) 'prow ded
200 53% yi eI d a creamcol ored solid 82- 28
30 " 0o%lmula ) &l NO2  was first prepared in amanngggalogous to tert-bujyl { L\W

DVSO- d6 2
E H s). ) 3 lgg&ﬁyixenzl )}ﬁmﬁ&ﬂ% Qvg f%rZEXaﬂ'?% ¢@b3) Q- ﬁgorﬁﬁﬁobéiﬁenjesa)n,d%ﬁygzﬁlgnﬁﬁ} g)

2.05 (3H, sthylendianiifit g#(Br)brovayglin 83_‘2’6@“(1%9191 whighy was yssd withoueagy f‘ﬁhﬂ cml .
HRFABMVBI0Cal cd. for C22H26NSOR2S2 (MH+) : 456. 1528. Found: 456.1510. 5 Anal .
Cal cd. for ®S2: C, 57.87; H, 5.74; N, 15.34; S, 14.05. Found. C,
57.85; H, 'HNEIRSEDCY): 58, BI2HS), JE=9.682), 6.64 (2H, d, Becd Ha), S(SBx3M,; 1,1 =7.5 Haz),

4-[ 4- Am no- 515@ ls)uf)gf)a?l l‘tl’JI f+ y&y%%ﬁ Igenzoyl )-thiazol -2-ylamino] -

benzam de [err]
The title conpouni4raminmsphead)eN, N’ /N’ etirneq 2rdiamink ogliicts hasahe $taictunal dofmuia
4- 1 sot hi ocyanat o- benzam de (from Exanple C(102)) and

Example C(1). 6
2- br ono- 2 ﬁ@%,ﬁ’@;i f I uor onet hyl - acet ophenone (from Exanpl e

C(99)) g ovid e product, which was purified via colum
chr omat 5r aphy” w th mwpwhgﬁegtaﬁhamnnéraﬂdﬁg%ﬁbmptmrMbyﬂ- an

amor phous ye lllln%\%or Examp?e? &7%)' IQ ( -llll%x)' enyﬂ 1& IR?.IE] 9 e?he e-?&%ﬁ&ﬂié?u?nishcd a
reddish-brown oil in 92% crude yield which was used without further purification.
IHNMR (CDCL): $ 6.62 (4H, s), 3.30 (2H, dd, } = 7.6, 7.4 Hz), 2.85 (3H, 5), 247 (2H, dd, J =
7.7,7.2 Hz), 2.32 (6H, s).

N-(4-Isothiocyanato-phenyl)-N,N’,N’-trimethyl-ethane-1,2-diamine, which has the

THs

CHs U e .
structural formula , was prepared in a manner analogous to 1-(4-

20

isothiocyanato-phenyl)-1H-imidazole for Example C(41). N-(4-Aminophenyl)-N,N’,N’-ethane-

1,2-diamine provided a brown oil in 75% crude yield, which was used without further

05 purification.
'HNMR (CDCl3): §7.13 (2H, d, ] = 8.8 Hz), 7.01 (2H, d, J = 8.2 Hz), 3.99 (2H,dd, J = 7.6, 7.1
Hz), 3.15 (1H, bs), 3.02 (3H, s), 2.80 (6H, s). v

The title compound was prepared in a manner like that described for Example C(1). N-
(4-Isothiocyanato-phenyl)-N,N’,N’-trimethyl-ethane-1,2-diamine and 2-bromo-2’,6’-difluoro-
acetophenone (from Example C(79)) afforded a crude product, which was purified via flash
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15 1HNVR (DVBO-d6): [err] 8.30 (1H, bs), 8.10(1H bs), 7.94-7.82 (3H m),

7.74-7.62 (5H, m, 7.30 (1H, s). HRFABVG (MH+) @ Cal cd. 425 0695.
Found: 425. Anal . Cal cd. for C18H12N402SF4 [err] t

51.05: H, 30‘;@%9’&?“512 03; S, 6.88. .Found: C 51. 14: H"‘%’%@% 12. 36;
S, 6.79. * Exanple C( 114):

4- [ 4- Ani no- 5- ( 3- met hyl - t hi ophene- 2- car bonyl ) -t hi azol - 2-yl ari'noj - N- 20
met hyl -lbeaelomashiomategrdpiy with a stepwise gradient of MeOH:CH,Cl; (2.5:97.5-10:90) to provide a

[err] llow solid in 55% yield, mp 96-98°C. [err] The
title co %uor‘l’fjsov\}asfn rqé f’fr éélnplgn %1 manner anal ogous to that used in Exanple

C(1). 25 'HNMB(hMS@ydsDtaﬁ BARTHSL(hET) mbé"riﬂe’hl!b(&Hf wmh64dCH( 8.rJon9. EHa) 2199

ot ovi e SN Gl ! =7 B980T Bhhor b | 196 5lerrjc

1HNI\/R( DVBO(KIB)): 3B9¢, B]80] 2048028781 620) 1548, Psp3( 466 chs’), 7.86 (2H, d, J = 8.7

J = 6 1 %@@% %—i‘ﬁd foy Cyy ﬂ%ﬂkﬁ*? 4&2&’@#0‘@}1 4§2?65%)417(§a (éH 3

6.1 Hz) . ARl Calcd forC21H23F2N508 0.4 H,O: C,57.49; H, 547; N, 15.96; S, 7.38%ound: C, 1
HRFABMVS ( IVHH+ 9.0463. Found: 409.0474 Anal . Cal cd. for
C16H16N40§?§§ ,[lér5r15éllt5m§ 121. 46.23; H, 4.07; N, 13.48; S, 23.14. Found:
C,

&[4 Ari o ggﬁle lo QUID 2t Achdl oottt gherw'mﬁl LR ik 5h 0.6
benzenesul f iregheny)-methanone

[err] [err]

2-Chl ofb-2', 4", 6'-trifluoroacet Qphenone, the structural formula
10 10 [err], was f|rs re ggzjb To a mechanically
stirred solution of 1,3,5- try 17 m., 50.0 mml) in
di chl oroethane (12.5 nlL) was added gradualﬂy Al C13 (13 4 g, 115 mol)

over 15 min. tiTk @R/doRPoddiviaspRdpaiediin a Mafee like bt HREdHbed Fét Hiarhpl TX1). 1-
evol ution was observed. The m xture was carEfuIIy heated to retl ux,

chl or oaceti§ft Y}:‘fﬂ(‘bPSPH’?"Y*‘“am"(bS“%PQ’“aﬁ‘“S?f“ﬁ‘l xageple) CLY7) and 2-kromade - dr opW| se

~over 45 nMdifiuofd-#BtopRdnoféicfronf Etimpie OTOY)Provideli 320 hifpf (6696 yidld)of AcidathlD10MEE
al | ov\el% to cool ogd: 12 hours, then carefully poured onto an ice/water
h ‘e

sl us 26‘@‘ xtracted with ether (3 x 50 nL). The conbi ned et hereal
layers We"ﬁNMR DNBOLES! swwﬂs@"(qnqn) 36 (112, be, BO71Hz), 106 @, ada@s.{ 3.5 30

m.), and brine (25 nl), dried

Hz), 6.95 (2H,d, J = 90Hz) 3.58 ( 4H, bs), 3.00-3.20 (4H m), 2.05 (3H, s)

IR (KBr): 3389, 3154, 1607, 1601, 1542, 1419, 1231 cm™.

HRFABMS: Calcd. for Ca;H F2NsOSNa (M+ Nat): 480.1282. Found: 480.1266.

Anal. Calcd. for CoHziNsOoF:S « 0.3 H,O: C, 57.08; H, 4. 70; N, 15.13; S, 6.93. Found: C,

56.95; H, 4.74; N, 15.16; S,6.82

* Example C(112): 2-[4-(1-Acetyl-piperazin-4-yl)-phenylamino]-4-amino-thiazol-5-yl-(2,5-
dimethyl-thiophen-3-yl)-methanone |

25 k/N\Ej\rilj‘s o e

The title compound was prepared in a manner like that described for Example C(1) 1-

20

Acetyl-4-(4-isothiocyanato-phenyl)-piperazine (from C(97)) and 3-bromoacetyl-2,5-dimethyl-
thiophene (from Example C(50)) provided 200 mg (53% yield) of a pale cream-colored solid, mp
282-283 °C. :
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over MgSQ4 and evaporated to give 5.28 g (51% of a yellow solid that was
used wi t hout further purification. (An anal ytical sanple crystallized
from et her/ he give yellow mcrocrystals, - np 43-4 20
1H NMVR (CDClBW’eéQf 6.81 (2H, t, J.=.8.4 Hz), 4.54 (2H, S)?&F/EJ&JsEzq%os’R
(KBr): 1721, 1637, 1616, 1447, 1201, 1128, 1045 cm 1 . - Anal.. Calcd. .
for CBH4C F3O C, 46.07; H 1.93; d, 17.00. Found: C, 45.92; H 1.95; O,
16.97. 1 'HNMR (DMSOd) i87.42 Cap.Iuma 0k, G?&@EHE; ddJ eXtHe), 8182 1Hs), 3.60

descri bed for. Ex ) t e pot assi um t - but oxi de
(2.2 equi v#gn?ﬁmg‘z%%’dﬁ)ezgggili’ssgtazltﬁ?l’so(g?aﬁa?‘gsﬁ% SS)'benzenesul f onam de
and 2-chl orfr&Brit' 3401; 3166f 1630y 159¢ e154p/BRR6NER23Gene. a red- brown solid, which

was purified via colum chronat ography with 5% MeOH CH2O 2 as el uant.
Preci pi t at i BREABMS: Calcd. for£odHoNsEal e NH VA 1628 -dopndi o4R6. 1800y (339  of

el | ow anor ph t . a 1 r . NIVR

! CooaD) 5 cEp-CaBD IO . SAPRIRITRINCRONE S (0E ehb: €, 5785 ML Ve
J = 9.0, 7. 553N, 1528 S, 1300. 90
IR (KBr): 327 ,1602,)} 49 1425 cm L. HBEABNS,  Galcd for .
C16H12F3N4 0B SEXpRple - aior st sgriguqmmebS-o6iRu il 2t blmipol-
CL6HL1F3NAOBSRedzatnide 1. 1 H20: C, 42.87; H, 2.97: N, 12.50; S, 14.31. Found:

C, 42.98; H, 2.73; N, 12.12; S, 14.48.,,. 5 * Exanple C(116):
{4- Am no- 2- [ 4- (4- net hyl - pi per azi ne-J-sul fon II-?- hgnyl am no] - t hi azol - 5-
yl }-(2, 6-difluoro-phenyl)- net hanonp\@"} \{°
[err] | - Met hyl - 4-%2¥-n , eh
whi ch hd® the structural fornmula 10 J[err{
was prepared in RbmARRARS YRphRd SR nakih dndlofoubtdBhtiskd i BilatnpRC(1).
benzenesul f onam de for@ Eg?g&ﬁll e CP%SB) (Khanna e? géo.u, J. Med. C:_hg;r??, v(of.40
(1997), pp. 4Isothiocygumo-begapidedfromiExample A ey prdrhromont’ diyoge-6 sisifluoromethyl-
| -met hyl pi pgrag) ¥ CPSYY) proGlued a Slde produdt SRR WEOirftied Wl CluriiR S
used V\Athoug‘{eﬁ?‘%}ﬁgg purléﬁllggte_i on.h%b 2 © procs ' % '
4- (4- Vet hy| chpppatographiewith 8 stepwiag gipdignt afi8n0% FRICH s torafferdsary apeerphays yellow
formul a A.en . ° was prepared in a manner
anal ogous t%dltdﬁgtl&%syéeéd %"S‘rd“l‘\:ﬁ’%‘%‘%sﬁ%t-’°zf? 145°C. am no- benzenesul f onam de for
Exanpl e 18 10BNMR. IMEOyds): 5-830-(1H; b, HENAER bOuT P&MB2)3H, m), 7.7+ Hed GB, m, 7.30
provi ded a glr}g)é)rsol idin 99%vyield, which was used in the next step w thout
)

further i fication. IHNVR (DMSO-d6): [err]7.37 (2H, d, J = 8.8
Hz), 6.67 ( ERFABMSMHY): &alt):, 425,06085. Peundh 425.020930

Anal. Calcd. for C;gHyaN40>SF,+ 0.9 EtOH: C, 51.05; H, 3.76; N, 12.03; S, 6.88. Found: C,
51.14; H, 3.78; N, 12.36; S, 6.79. |
e Example C(114): 4-[4-Amino-5-(3-methyl-thiophene-2-carbonyl)-thiazol-2-ylamino}-N-

@ fonyl ) - pi per azi ne,

20 .
methyl-benzenesulfonamide

H "
S obips
b
The title compound was prepared in a manner analogous to that used in Example C(1).
75 4-Isothiocyanato—N-methyl-benienesulfonam_ide (from Example C(108)) and 2-bromoacetyl-3-
methyl-thiophene (from Example C(19)) provided a yellow solid in 57% yield, mp 197.0-
199.5°C.
THNMR (DMSO-ds): 8 11.19 (1H, s), 8.24 (2H, bs), 7.86 (2H, d, ] = 8.7 Hz), 7.75 (2H,d, ] =
8.7 Hz), 7.65 (1H, d, ] = 5.0 Hz), 7.36 (1H, q, ] = 6.1 Hz), 7.03 (1H, 4, J = 5.0 Hz), 2.42 (3H, S),
241 (3H,d,J=6.1Hz).
30 ' 89
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20 (4H, bs), 3.03 (4H, bs), 2.58 (3H, s).

1- (4-1sot hi ocyanat o- benzenesul f onyl ) - 4- met hyl - pi per azi ne, whi ch has the
structural  wo 9921845 [err] formul a y
made-in a manner anal ogous to 4-isothi ocyanato- benzarlr’frg('J %mzsuﬁxarrpl e
C(102) . 4-(4-Methyl -pi perazme | -sul fonyl)-aniline prqovided 1.1 g 25 (94%

yi el d) of white crystals which were used w thout further purlflcatlon
1HNVR (EDEIRHAB &]“‘Z' Galcd-:AQ9.0463. jFound: 409.9474. 7 35 (24 d, J = 8.6 Hz),

3.27 (4H, Asl. Ca?cd7f3r C%H%N4o,rs3-*@:$4) HT(? d.46(3HH, $07; N, 13.4838, 23.14. Found: C,

91 he titTe conpound was prepared in a manner

anal ogous 4638t Hel-98idbd3 3% $238%1 e C(1).
1-(4-1sot |
2 br oo, PR CORSR AN A6 bTRINC BIPEBALIN BRI | i ded a

yel | ow sol i chenzeng9dfopaneidel, np 172- 174C. 1H NVR (DMBO-d6): [err] 11.23
(1H, bsy, 8.21 (2H, bs), 7.84 (2H, d, J =@,8 Hz), 7.69 (2H, d, J =

8.8 Hz), 7.62-7.49 (1H n), 7.22 (1H d, A=F7.8% Hz), 7.19 (1H, d, J = 8.1
Hz), 2.87 (4H, t, J=4.5 Hz), ( tYy& = 4.5 Hz), 2.13 (3H, s).
HRFABVS (MH): Calcd.: 494.1132. F 4. Anal . Calcd. for
C21H21IN5(B8S2F2 * 0.1 H20 * 0.5 OH C,H50.50; H 4.57; N, 13.70; S,

12. 54, Foundi 269 (inbdrodbdBhenbhe, Lhichbas B s Exanpl e
C(117): (4-Am ng- 4-T(2- di met hyl am no- et hyl ) - met hy -am n(ﬁl phenyl am no} -

10 t hi gzol 5 yI) (3-net hyl -t hi ophen-2-yl)-nethl anone

[err] [err] The title .
conpoulll was qdaslfﬁstq,rema% fdllos. mahxeelﬁa%fcraupaﬂnfd%mﬁefﬁml 5«‘5-0( ). N

(4-1sot hi ocyanat o- phen trinet hyl -ethane-1, 2-di am ne (from
Exanpl e C(UTlt)i/‘!Pf‘) begzege £ ".L’Q%ﬂa?rﬁ‘a‘@é‘tl? F‘16131°Fﬁ95h$9? (12 rabh\eafeadm gaduily Mifle

C(19)) ga\(B4gflt1§rmxHMS bwfdr‘iﬁﬂn?ﬁ‘irﬁé'p%niﬂ @ftﬂcﬁ@i'on%olembmﬁgﬁnQHF&ﬁ@ hy with -
MeOH: CH2C as eluant, a yellow foamin 1H NWR

( DVBO- d6) CV?IEWPH was opseryeri The mixtuze was Ganefully hva%m(rzﬂvx énd lgogey} ghlorile7 2

1H d J se€ T O T Ours a 7. 7
(7 A é6‘2§g,0437mL)5'§zdnmﬁl)?&s HJSédd?ozpwl -ov% 5 §if), umépéé &%«h‘:e ?l rl)t" Savy

3269, 293 Tefluxgthe mixtgrgovas alowed to sgq; ovgmlgjlogﬁ, tilen carefully poured onto an ice/water
slush (~200 mL) and extracted with ether (3 x 50 mL). The combined ethereal layers were

washed with 10% aq. HC] (2 x 30 mL), IN ag. NaOH (3 x 30 mL), and brine (25 ml.), dried
over MgS04 and evaporated to give 5.28 g (51%) of a yellow solid that was used without further
purification. (An analytical sample crystallized from ether/hexane to give yellow microcrystals,
mp 43-45°C.)

20 IHNMR (CDCly): 56.81 (2H,t,J =84 Hz), 4.54 (2H, s).

IR (KBr): 1721, 1637, 1616, 1447, 1201, 1128, 1045 cm-1.
Anal. Calcd. for CsH,CIF;0: C, 46.07; H, 1.93; Cl, 17.00. Found: C, 45.92; H, 1.95; Cl, 16.97.
The title compound was prepared essentially as described for Example C(1), except that
excess potassium t-butoxide (2.2 equivalents) was employed. 4-Isothiocyanato-
benzenesulfonamide and 2-chlor6-2’,4’ ,0' -trifluoroacetophenone gave a red-brown solid, which
2 was purified via column chromatography with 5% MeOH/CH,Cl, as eluant. Precipitation with
trace hexane in MeOH/CH,Cl; gave 70 mg (33%) of yellow amorphous powder that v

decomposed above 148°C. .
1H NMR (CDsOD): §7.91 (1H, s), 7.86 (4H, dd, J = 14.9, 6.9 Hz), 6.99 (2H, dd, J =9.0,7.5
Hz).
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20 HRFABMS: Cal cd. for C20H26C 2NOS2 (MH+): 416.1579. Found: 416.1594.
Anal . Calcd. for C20H25CI 2NSOS2 [err] 1 H20: C, 55.40; H, 6.28; N, 16.15;
S, 14.71. FOUW®:99:21845 55.43; H, 5.94; N, 16.37; S, 14.57.PCT/Uss28Bxanpl e

C(118)-: . _
4-{4-[4- Ami no-5-(2, 6-di fl uoro- benzoyl ) - thl azol - 2-yl am ne] - phenyl }-1-._
et hyl - P} PeLBRED: 2557881603 1549, 1425, 1155 e L. 9o L Lerr]

4 (4 Ni t r o-BRBABMS. Wajee fGr Al gH gFMNIOsS MM 42850308 € Foiiridy 12010315 f or mul a

oheny! ) - i AL ORIt L1 b9 1287t R abmes iadli o i

al ., J. Amef2ofREm73; N, 129058, 14/48.. 62 (1940), pp. 1202- 1204) and

4- fI uoroni trobenzene furni shed a yellow solid in 63% yi el d, which was
used wi t pout Exgmpla G(h): {dohminock @ﬁnethyl-plpezwmsql@yd)@enxlenmyl ~thiazoles-
(2H, d, hanbnz 9- 2 Hz), 6.38 (1H, bs), 4.10 (2H,
S). 3.74-2. 5 2y§ 4gza-%1flgox§%h&?}}ﬁ’-mgt ne

- Met hyl - 4- (4- ni tro- phenyl ) - pi pera2| 2 one has t he structural
formula 10 H N , was next
prepared as follows. To a suspenmb‘r/ ‘@% ™= r enyl)

pi perazi n-2-one (500 ng, 2. 26 nm)l) inT added NaH (60 nmg, 2.5

m:g'wlgeadded laﬁ’fﬁﬂ’é’ﬁ‘%rﬂ edt %e ‘“&l“}%&!\gi hfl@eeﬁkéﬂ% L 2gt

t enper agyre. Af/t-ar ¢l ours the soI vent was removed i n vacuo to gi ve
a yel | ow gufsc Nogated wi th.H2O The resul ta t 5‘# g{s |tate
was filtered 15 . Was hedaRiPFFPaISgan 2 Faanes Apalogqys ttha &1 P’tm'

sever al housa,ze@saf&memmp(e@%s) (Khanﬁaet &), J. Med. crbi. NWR46 @i@@iﬁb% [er r]
8.18 (2H, d 4.08 (2H, s H,

9. .
dd, J = 4. 7161§ 1§33), )4—N§r°hwzew1§w1 cijoride png l-fgetwlx)lwyrazlee 6e(BHe (%8)% i) oF
4- ( 4- Ani no- &émwéoixdlvm\bwmmnﬁﬁaﬁmﬁrmcam ch has the structural

formula 20 [err prepared i n amanner
anal ogous to 4 ( £-eMpihyl-pipgraging § sulfonyyaniline, whlch has the structural formula

15
Ca s SASE

amino-benzenesulfonamide for Example C(108). 1-Methyl-4-(4-nitro-benzenesulfonyl)-

, was prepared in a manner analogous to that used for N-methyl-4-

piperazine provided a gray solid in 99% yield, which was used in the next step without further

purification.

'"HNMR (DMSO-dg): §7.37 (2H, d, J = 8.8 Hz), 6.67 (2H, d, ] = 8.8 Hz), 6.16 (2H, bs), 3.30
20 (4H, bs), 3.03 (4H, bs), 2.58 (3H, s).

1-(4-Isothiocyanato-benzenesulfonyl)-4-methyl-piperazine, which has the structural

"&wg@-“t

formula S , was made in a manner analogous to 4-isothiocyanato-
benzamide for Example C(102). 4-(4-Methyl-piperazine-1-sulfonyl)-aniline provided 1.1 g

25 (94% yield) of white crystals which were used without further purification. _
"HNMR (CDCl;): § 7.74 (2H, d, J = 8.6 Hz), 7.35 (2H, d, ] = 8.6 Hz), 3.27 (4H, bs), 2.77 (4H,
bs), 2.47 (3H, s). ¢

30 91



aniline for Exanple C(70). 1-Methyl-4-(4-nitro-phenyl)-piperazin-2-one
provi ded a brown gum whi ch was used wi thout any further purification.
1H "NVR ( CDC r] 6.78 (2H, d, J 9.0 Hz), 6.60 (2H, Hz)
3.76 (2H, s@”ﬁyf dd. J = 5.8, 4.9 Hz), 3.20 (2&‘:‘;?”’?’99

4.0 Hz), 3.02 (3H, s) —

4- (4-1sot hi ocyanat o- phenyl ) -1 - met hyI - pi perazi n-2- one “which has the

struct Ural for nijetitiesompound was prepaied in 2 manner analogous tovgggt uﬁi?%lﬁéxgap]pﬁ(y

manner ag? i@gﬂﬁﬁoéﬁn&o—bé&eﬁéﬂ?éﬂy!)w&%?pplﬁé}ﬁﬂﬂé dmd bEbromo-2°,6-Hifkao!l e for

Exanpl e pi perazin- 2- one gave a cream

Am no- phe i 1-ne
col ored pmmhemezgfsw;ﬁxemﬂle qﬂ\fﬁ) Proyided E%@H"’W"Mﬁlﬁ”? weldaaw 9eri74iat i on.

30 93— NVR
(CDC13) - [emim@r{xgo % 51123 (1H, bs), 8.2 821 (2H b8)0784(2H d9p= 88Hz)b769 2H d, Jé#o' (oH

s), 3.50 6/8H'IZ),762-7H§X1H,311)7@2%81$ dsJ 78HZ) 719(1H d, JFhéltHZf)J%%?c@ béﬁd“i/vas
preparéd g])g%ﬁgﬁe{Jl '4k53H hf‘hﬁﬁ-f% |bed for Exanple C(1). 2-

br ono- 2 |*'uot 6- acet’o heno rom Exanple C(79)) and
4-(4- i sot IHRRABMS(MHS): efatdd):- 494.1132. FoundhyP4.p130er azi n- 2- one provi ded a

N 7%
7750”7, 704uthCli 1ot BB BEHEO £ epom N dBR b0, €l
7.09 (2H, Found] 6593@ H7J.39; N, 885(; 81263, 3. 58 (4H, bd J =4.4H), 3.02
3", S o sl cafPbiE a2 RS RN i et Bmbing 5,
C(119); [4- AmamsZ1§€3hbth9mrophai-2~m)4n¢dmmfrenyl ani no) - t hi azol -5-yI]- (2, 6-

10 1¢4i f | uor o- phenyl ) - met hanone

[err] 4- Thi onor phol |Ha@, yl - |n whi ch has the structural
formul a ,was 15 first prepps.

4-(4-Nitro- phenyl) t hi om)rphol 'n HS s70 Beach et al., J.
Chem Soc. Perkin Trans. 2 (1984), pp 217“2 nd 10% Pd/ C (200 rrg of wet

- DeCGussa type, The tiRiEbdpbuiwas ﬂf&bire‘atlh b fxRfindr ke thadesebRl FrE 1ertt()) and
MeOH (20 nl) under hydrogen. over ate was

concent r at OWWMPIE%Y@NM H‘@@eﬁ’yk%%ey]i %?wgﬁ;ﬁ'{?}(?fgﬁdﬁ’@mpﬁ éal &‘#’if%‘% line

f 1 akes; 5 WikdrbadEties-HRefl1-Wid Q{ét(frt)ﬂlr Eﬂlﬂa?)ld@(@)f) Sl itfﬁ:li‘punﬁcanon via flash column
4- (4- Isot hi ocyanat o-p ﬁ{} ph i Qnor i he WEI ch has. the s{ructural

formul a chromatography Wlth 381'1 CH2C12\(\%§5);5‘P elyanteqyysliow foam im 8% 31l ogous t o
4-1sothi Ooﬁﬁi@k Df d&&'g)nsmil(m d,J= S*IﬁHZ?WQ%QtﬂOdlammHEPBﬁ)(ﬁmﬂ,ﬁ =G(0109) .
i n-

4- Thi onor yl -ani |l i ne provided a7y
Hz) 6.58 (2H d,J=9.0Hz),3.44 (2H,dd, J =77, 74Hz),300(3H s), 2.42 (3H, s), 2.3 (6H,

s).

IR (KBr): 3377,"3269, 2937, 2821, 1609, 1543, 1518, 1423 cm™.

HREABMS: Caled. for CaoH2sClNsOS, (MH*): 416.1579. Found: 416.1594.

Anal. Caled. for CoHasClNsOS; » 1 HoO: C,55.40; H, 6.28; N, 16.15; S, 14.71. Found: C,
55.43; H,5.94; N, 16.37; S, 14.57.

e Example C(118): 4-{ 4-[4-Amino-5-(2,6-difluoro-benzoyl)-thiazol-2-ylamino}-phenyl }-1-

20

methyl-piperazin-2-one

Irz
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powder in 83%yield. IHNVR (CDC13): [err] 7.13 (2H, d, J = 9.1 Hz),
6.79 (2H, d, J = 9.1 Hz), 3.59 (4H, ddd, J = 5.2, 5.0, 2.6 Hz), 2.72
(4H, ddd, J =woO P10, 2.6 Hz). 25 . The:title conpegnaisysnsoy

prepar-ed. in a manner anal ogous to that.used in Exanple C(1).
4- (4-1sot hi ocyanat o- phenyl ) -t hi onor phol i ne and .

o o sdscr LUK GAREAARHBOE AL i s BB GoFA Pr v 00 &
94 1 1H NVR (DVBO-d6): [err] 10.64 (1H, s), 8.12 (2H, bs),
7.56-7. 44 (wg (2H, d, J = 9.0 Hz), 7.18 (1H, d, J =7.7 Hz),
7.15 (1H, d, \&/= 3 H ,,v:jaﬁ fiad p(eghi'pdﬁx aglam&r@tﬁc)gougtodtlzzr:(bﬁtﬂ [xdethyIJ(Zt—nitro—d
L . y . 8 - . . . cd. .
733 0060, FOlmA AT eese for Bxample L1030 pilihising-ope YR Ekdind A Chitpo,

C, 55.08; Hs«él,gsﬁ 62 19405, pP 51202, 1204). ahd 4-fhadwuifitrobienzene furnSheddPyellow sélid fh 63%

. <5 .
12.72; S;7 14.53. . anpl e 120) ... . .
4-{4-[ 4- Anmi wsldswtﬂzbev-aarlﬁdd&%%zf °}'P{“F|fi‘°<i’£‘81"- 2-yl ani no] - pheny! }-
pi perazi n- 24pReMR (CDER): § 8.10 (2H, d, J = 8.8 Hz), 6.80 (2H., d, J = 9.2 Hz), 6.38 (1H, bs), 4.10 (2H, H
4- (4- Am no- phenyl ) - pi perazi n-2-one, which has the structural fornula
[err] §), 3.74-2.52 (44, m). , was prepared in a manner anal ogous to

4- (4- et hyl - pi per?-Meﬂiyll—4Xh%it@;éﬂehﬂ?-ﬁperazinf-ﬂbnmm|lﬁs frle &hctural formula

4- (4-Ni tro-phenyl)-pi perazin one rom Exanple C(1 15)) gave a pale
brown oil in 180% crude yield, which was used w thout any further

purificgty on 5 N noLD30D) : [err] 7.02 (2H, d, J = 8.7 Hz), 6.91 (2H,
d, J = g‘ 8 Hz) ,“%. 8 2H, ,was n&tHeepaedias followsddo a Juspemsicn of4l-@-nitry-phéhyl)o

(2H, dd, J = A . :

4 (a- ) sot i BRSERE 5ok (0 g, 226 mmol i THIF (3 L) yes dded Nk (60 g, 22 pgely The
formul a mixture was cooled to 0°C, iodomethaned $62oule 2% timbl) was added candathal they mirgure
tol-(4-isothio O- - Wy f le C(41). ..
425 A no- BREMUTRELS R Baplidstentidras AREE| Shcufl BB el cStdregin yocuo
whi ch was usegiver ydilout gum) mblidhrwasureated @dthiHy@. The resultibt MalRW fifsCipRate wae filt¢red

(2 ys o ueE YRR g Oyna g tndec lphvadudtvol Sllerf o @ i Mg Lo
prepared i nyeldmanner |ike that described for Exanple C(1). 2-
'HNMR (CDCL): 68.18 (2H,d, J =94 'Hz), 6.78 (2H, d, J = 9.4 Hz), 4.08 (2H, s), 3.68 (2H,
dd, J=4.7,3.6 Hz), 3.54 (2H, dd, J = 4.9, 3.7 Hz), 3.02 (3H, s).
4-(4- Amino-phenyl)-1-methyl-piperazin-2-one, which has the structural formula

Y .
- 20 HSC-WD_NHZ ,was prepared in a manner analogous to 4-(4-methyl-piperazin-1-yl)-
aniline for Example C(70). 1-Methyl-4-(4-nitro-phenyl)-piperazin-2-one provided a brown gum,
which was used without any further purification. '
'H NMR (CDCls): 8 6.78 (2H, d, J = 9.0 Hz), 6.60 (2H, d, ] = 9.0 Hz), 3.76 (2H, s), 3.44 (2H,
dd,J =5.8, 4.9 Hz), 3.20 (2H, dd, J =4.9, 4.0 Hz), 3.02 (3H, s).
4-(4-Isothiocyanato-phenyl)-1-methyl-piperazin-2-one, which has the structural formula

O
» was prepared in a manner analogous to 1-(4-isothiocyanato-phenyl)-tH-

imidazole for Example C(41). 4-(4-Amino-phenyl)-1-methyl-piperazin-2-one gave a cream-
colored powder in 85% yield, which was used without further purification.
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brono-2',6'-difl uoro-acet ophenone (from Exanple C(79)) and
4- (4-i sot hi ocyanat o- phenyl )- 25 pi perazi n-2-one provided a yellow solid in

56% yi el d, ?ﬁ);’%s?ug82[ err]C 1HN|\/R (DVSO-d6): 8 9.12 mw@?oog :
= 8.2

8.32-8. 44 ( 818(2H bd, J = 6.9 Hz), 8.05 (2H, t, .
Hz) 778(2H d ' J =9.0 H), 4.52 (2H s). HRFABNB Calcd. for
C20H18F2N§ S ( 430 1149. Found: 430.113

95 HNMR (QRBFla) G- Bk 2H; & ﬁ@ﬁfﬁﬁ%@ﬁs‘i [JErQ?HG) 39PEREL 3. 554y 1
4. 08; NC}"? ?0(3§ s)7 37. Found: C, 55.24; H 4.10; N, 15.87; S, 7. 34.
Exanpl e 2

{ ﬁ Ami Ino - [ 4- (Dhedifleicompomd|was prepares inmantich like thatdesonibed, fox Bxamaple C(1). 2-

5
E elr a]z ol - Sgblnolz 62 dﬁfuﬁf{ %@{? 619135(;%% ﬁ?@@?@ ami t§-r g-lsgﬁg%cymato?%eg gzll- ne.
whi ch ggsmmgl-ppcmnnarmc ptayided lagellow solid in 77% y:]eli mp >300°C was ; |Z Ir rs]g
(2780 o, TENMER (M5 0,aif 57807 BB ), Pl ?&%@da’nh%%?%a%oﬁ a0 6 0a
hm(;rglt )eda2?7 %gzﬁe;;@;};ﬂgﬂ 0¥z}, G338 RI, B(SBEXBH[ bd, 0 4.4 Hz))3.020@3H,)s). The mi xt gr \?vi \tAﬁS
H20 (30 nfpal. éﬁﬂed é@&w‘éw@ﬁy g‘eé:e‘gm?é 88 9e$ 3%‘1‘9"’7‘3 §§x2t§r ?8%‘%‘8(1%%@0 3 (3 x

50 nm). Thg2qenizigiesd, p3ganic |ayers were dried over Na2SO4, filtered,
and concentrated under reduced pressure to give an orangg%zbrovm salid,

whi ch was® Exampl&rq(ﬂ%d [4rAming-Zréhrthiomarphpliarfr-rrberyrmigny thigzehd-yl26-

MeOH CH2Q 2 21 Ineuin¥ie 2- 65 0 (84% vyield) of a yellow solid.
This féteria vvas us (%V\nthout any further purification. 1H NWR
(CDC13): [err] 8.10 (2H, d, J = 10.7 Hz) H d, J =9.5 Hz), 3.45
(4H, dd, J = 5.3, 5.1 He), 2065 ~fH = 5.3, 5.1 Hz), 2.29 (2H
d, J =6.6 Hz), 0.84-0.98 (1H, , & (2H, m, 0.10-0.15 (2H,
n. _ 4- (4- Cycl opropyl et hyl Hpi per&Zin-1-yl)-aniline, which has
the structural formula 20 MBS pared in a

nRL ,HeEE §I"NB<
g(ag(r)\)er imal/glggp 3{3‘9?\‘?&@?{}]? S’Yf"ﬂpﬂ??ﬁ’gﬁﬁ'ﬁ%{wqr&cnfrﬁlef?%‘ﬁ%e furnished’ g’g?lag
i al :\I d |5n ﬁ&%/ ep at[édaasffoﬂb\ds A4 Nivovhenyl)sehibnvirphvdine (Irmg,lgﬁn npuoli Beachtet aln J.
342 (214 O Sog Bk 7pins: 2 {1884y, . 21722 3nd T BICR00 Bl otfir Deuily Bk ;-

4 9 giz )10 Sﬁﬁ@y(\ﬁbl wafl stirfed-in 6th§] ddetate (20 ML) BndMeOHHR0 mL) uﬂ&r hﬁergbnmvsﬁlghE H,

D ool oo S ErtdTHe il et coRFeRSgtsA At BRRB TS 128 B OB% iR Kb nas e

st r uct ur akrystalline flakes, which were used without further purification.
4-(4-Isothiocyanato-phenyl)-thiomorpholine, which has the structural formula

, was prepared in a manner analogous to 4-isothiocyanato-N,N-dimethy}-
benzenesulfonamide for Example C(109). 4-Thiomorpholin-4-yl-aniline provided a yellow
powder in 83% yield.

'THNMR (CDCL): §7.13 (2H, d, J=9.1 Hz), 6.79 (2H, d, J=9.1 Hz), 3.59 (4H, ddd, J = 5.2,
- 5.0, 2.6 Hz), 2.72 (4H, ddd, J = 5.2, 5.0, 2.6 Hz).
25 The title compound was prepared in a manner analogous to that used in Example C(1).
4-(4-Isothiocyanato-phenyl)-thiomorpholine and 2-bromo-2’,6’-difluoro-acetophenone (from

Example C(79)) provided a yellow powder in 51% yield, mp 128-130°C. ’

»
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[err] [err] formul a was prepared in

a manner anal ogous tol -(4-isothiocyanato- 30 o
96 Wwoghenyl ) - 1H i.m dazol e for Exanple C(41). PCT/US98/22809

4- (4- Cycl opropy! met hyl - pi perazin-1-yl)=-aniline gave a dark-brown oil
In 95% crude yield, which was used wi thout further purification. _1H.

NVR 3 6 3.08
IR (€09 3R s B nd ey U b2 SRR G B0 iy 1 08
0.42 (2H, dHz)J7. t881—Dde=)77(Hz(),07 [20H,d,J 384 Hz)56.91 (2H, diz) = 9.0 Hz), 3.47 (2H dd, J'Ehe
titl like that d | bed f Ex I
Cl(l)fa ionp%ﬁ%%fs)ogﬁgﬁ Fqllgr??}'Ssot Ihi gcyaﬁat o?;ﬁtralnyf)-p?[)era?inﬁeeand
2- br ono- 2 }HTFNBMSL(MID? Calcd asmowﬂaamnl & ¢33.0980Exanpl e C(7/9)_) Iprovi ded,
ft t i zation fr ) ell aw | 9 el d,
215 215[ or e Gl FR qaﬁ%«%%&ﬁ%%i o1 &35% 8 0B ¥4285 5106 fomd ),
A - i o i 247 (aH ), 2,12 (2. 8
J=6.6 H), xaf@?ﬁ&ﬂgﬁ% ‘h%“ﬁﬂ ﬁ((éégflmbewyl) 129916 azmpgkphenayl} ’
IR (KBr): 291 1per$ﬁKQron$513 1428 cml HRFABMVS: Cal cd. for

C24H25F2N50SCs ™ (M+Cs+) : -602. 0802. Found: 602.0818. Anal . Calcd. for
C24H25F2N50S [err] 0.5 H20 * 0.1 C]-I C 60 O H. 5.55 N 14.49; S,

6. 64. Found: C, 59.94; H, 5% BL .92. 15 * Exanple
C(122): s

[ 4- Am ngg 2- (4- pyri di n-4-yl - phenyl am no) hlmzor 11-(2, 6-difluoro-

henyl ) - net hanong

ﬂ go) I5y namo-pﬂeny 'pl%er?un'z'on\ﬁmtgﬁh% Hocr S formul a
was first pre ared as follows. A mxture of

4- (4- n|tro|.|%'9/ H'zdi ne (600 ng, 3.0 mmol; Wang et al., J. Phys.
Chem, vol (1 : ,ppasp@éiﬂ&dﬁﬂaﬁ)anmdnalﬁgb@dd &(4-hi2thylvpipetapinEX- {agififle ML)

ht t | t
:‘Aﬁst ered oftJ?r n%‘p?%ngﬁp ﬁ'%ﬁ{en%gp% n?li Bipet Fé?rée ’iroﬁll Bxaviple eg‘lﬁﬁ 3 o"zp%elmgsng
(100% yi el dyowd oitii 108%satdeciclaSwhithiRuseCREha)tany Girther furfitafi@t, dd, J =

6.2, 1.65 Hﬁ%wﬁg'\i&?ﬁéﬁk %79@ )(2_:1{,8@4', =1 m) 680 IE'd 1 S%is 7381 21,85, 35070t

Hz), 6.79 (
4- (4- 1 sot higacyassi 9.3, 846 2By dd,di="%9, 4®HE)) has the structural formula

4-(4-Isothiocyanato-phenyl)-piperazin-2-one, which has the structural formula

4
HU_O_N , was prepared in a manner analogous tol-(4-isothiocyanato-phenyl)-1H-
20 imidazole for Example C(41). 4-(4-Amino-phenyl)-piperazin-2-one provided a cream-colored -
solid, which was used without further purification.
'H NMR (CDCls): 5 9.00 (1H, bs), 8.20 (2H, d, J= 9.0 Hz), 7.80 (2H, d, J = 9.0 Hz), 4.50 (2H,
s), 4.00-4.30 (4H, m). _
The title compound was prepared in a manner like that described for Example C(1). 2-
bromo-2’,6’-difluoro-acetophenone (from Example C(79)) and 4-(4-isothiocyanato-phenyl)-
_25 piperazin-2-one provided a yellow solid in 56% yield, mp 280-282°C.
'HNMR (DMSO-dg): §9.12 (3H, bs), 8.32-8.44 (1H, m), 8.18 (2H, bd, J = 6.9 Hz), 8.05 (2H, t,
J=8.2Hz), 7.78 (2H, d, J = 9.0 Hz), 4.52 (2H, s). ’

HRFABMS: Calcd. for CaH;sFaNsO»S (MH): 430.1149. Found: 43:0.1138.
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, was prepared as follows. To 4-pyridin-4-yl-aniline (200 ng, 1.18 mmol)
in THF (35 nL) at OC was added in succession Et3N (0.33 nL, 2.4 mmol ) and

t hi ophosgenewb39.274s . PCT/US98/22809°
1 [err]l, 1.29 mol) dropvvi se. After. 20 min. at Of[err]C, then a Fent
tenperature for 10 m' n t he sol vent was evaporated.. The residuée was

dried
onaer e d Ealed e Ca ?ﬁﬁh@“’ﬁéﬁf%tﬁgﬂ‘ Behps: weh“%is%éﬁfm hout
further pgsaf;uqa:tm;m 1587 sijﬂNI\/R (CDClB) [err] 8 62 (2H, d, J 6.3 Hz),

7.57 (2H, d, J 5 7.27 (2H, d, J =
8.6 Hz). * Example C(121):|- Hé‘ﬁq“PP'@ létfﬁﬁﬁ‘ﬂ?ﬁf"%@etbyle@a‘?féﬁnﬂrY]bP}#?aMlﬁ@Fm&'naI ogous

to that UseC{hiaQol@SﬁWG-d%}o- henyl)-nfttHaflodes Ot hi ocyanat o- phenyl ) - pyri di ne and
2-brono-2',6'-difluoro-acet op%enone (from Exanpl e C(79)) provided,

after recrystalllzatlonfrom ' abrown p In 64%vyield,

>300[ erY ] C. 1H NVR ( DVBO- d§) ~herr, , s), 8.61 (2H, d, J =
6.0 Hz), 8.25 (2H, bs), 7.85 (2H ﬂg }q, , 7.73 (2H, d, J = 8.8
Hz), 7.71 (2H, d, J = 6.0 Hz), 7.61-7 (WH, mMY=7.23 (1H, d, J= 7.7
Hz), 7.20 (1H, d, J = HRF | ¢ 409 0 35 Found:
409. 0921. gtﬁé{Fl."Pfanlﬁ’a‘hy?r% |(4‘EQPFPP&$¥§\E%??%€P? ]Wbéfgjmﬂgtﬁ spractpsal proulp; oy
C, 60.41; H 3.90; N, 13.05; S, 7.47. Found: C, 60.51; H, 3.65; N,
12.69; S, .BMN Exanpl e C(123):

{{Zl-ém _nol- 2- [ 4- h-c 1 M@eﬁwdsfmhawspha%hw&%ﬁhmﬁ% pResid) - 15
Ee’rridfdc ernzine (5.20 &, 121 maol) i DMF (10 mL) wagpdded anhydrous Na,COj3 (639 mg, 6.03
1-Car bam&{ma; ﬁﬂrmaﬁlsﬁetﬂﬁ@ywdp}opah@e,esf.Ln@os Hf?do?h ﬂemm Msrﬂe&waﬁbo*@f mul a

20 [err first obtain according to a procedure

from Cai n ogrnight, theg allgyed to cool and dilpsed wiginH;Q (BOmb)7 Bhe Sm#rat%ﬂnm laygnwesei n
1-(4-nitrgq ﬁﬁﬁi@ﬂ'&:ﬂ:{ @géggs 280 m? ’rﬁee&ﬁxﬁ)%ewo}gamc layersos%réﬁﬁéd"m e to

provide a te s , Which was used w thout
purl fi i cat filjered, and commmd(l@wfsquc Bicpsirego Bive (ap |qrange-brpwa plig, whz')h ws 50 (2H,

4 9 Hz = 8. gulg%gd w;'i_’ﬂgsg; é:()l%?n chﬁﬁnatcﬂ;ra?ﬁy (vgtHZ 56 MOH/CHSC1? 8 dittdre tdjgve 265 g 5.1,

1- (4- Am nbﬁ%my!)pfa ye%mwyﬂhﬁumakwwscm@wtmﬁmgrmfw@ [err]

[err] t .04 Ok | t LT €, -
4-(4-nit ro MR)W?CM am(ﬂfge{ aélelzgfz?dlclgf( f(-){x(!gl J?l(,:@?ag%%i@ﬁ(gg ‘2‘%0 5n:?'g
nmol ), 10%1FW)£2 63.Q01, dg,)J = 3B, H202.80)2H, d, ] = 6.6 Hz), 0.84-0.98 (1H, m), 0.50-0.58

' (2H, m), 0.10-0.15 (2H, m). '

4-(4-Cyclopropylmethyl-piperazin-1-yl)-aniline, which has the structural formula

* OO
2
, was prepared in a2 manner analogous to4-(4-methyl-piperazin-1-yl)-

aniline for Example C(70). 1-Cyclopropylmethyl-4-(4-nitro-phenyl)-piperazine furnished a red

solid in 99% crude yield, which was used without further purification.

'H NMR (CDClL): 36.85 (2H, d, J= 9.9 Hz), 6.62 (2H, d, J = 8.8 Hz), 3.42 (2H, bs), 3.10 (4H,

dd,J=5.1,4.8 Hz), 2.69 (4H, dd, J = 5.1, 4.9 Hz), 2.30 (2H, 4, J = 6.5 Hz), 0.90-0.98 (1H, m),

0.50-0.56 (2H, m), 0.10-0.15 (2H, m).
1-Cyclopropylmethyl-4-(4-isothiocyanato-phenyl)-piperazine, which has the strucmEa]

_<k_ \ D Nﬁﬁ .
formula , was prepared in a manner analogous to1-(4-isothiocyanato-

25



and THF (20 nlL) was stirred under hydrogen for 2 hours. The catal yst was

filtered off and the 30 98
filtrate concwagozisas i n vacuo to provide a white solid, 705pﬁ@u§§§&%op
whi ch .was used WlthOUt further: purlflcatlon 1H NMR ( CDC13):

[err] 6.71 (2H, d, J = 8.6 Hz), 6.50 (2H, d, J = 8.6 Hz), 5. 97. (2H, b_s)

£ 552 phnsbrihold A el & Sk oAbyl B e e

whi ch has t hdarktbrown il &l 9% enwit gield, which wes @sed without further purifiestiqat epar ed as

car banoy! - prbNMS RaBCHR0noRg 2 ST RO TR G 1o o208 4l b 55 8

successi vel ys)azldeH, d, J = 62 HS! Ogs-omoneH (1), 8%2bH, & 1 E3.00L), 0.00M9H, d, J =4.6
t hi ophosgene (104 pl, 1.36 nmol) dropw se. The sol vent was evapor at ed

and the }5‘3‘ )residue diluted with water. The resultant | i ght brown solid

10 was | tered pid nﬂé’&ﬁﬁ%ﬁ'nd’%ﬁs}br@paﬁm{l ly nRdREM ke Rt g@%ﬁﬁed tﬂf‘ﬁﬁﬁﬁv\;}aééug ger

vacuumto afford a brown my (94% i
wi t hout fur Fbi@lpprpnylimﬂw&fh(wothwcyanampml)(mza)ean A@rbromo236(-difluong; J =

9.0 Hz), 6. Z&t Héon? ifr&m?&cgmgle%)l%) éroéﬁe& Ztter B‘?gtalhg’ati%g ﬂ(oﬂ_ﬁrr(l)ﬂ ayeﬁ&tﬁ se}hd'in

5.4, 5.0 Hz),
conpound waé779rye,qb®rrmzr.121ia2bs Ganner anal ogous to that used in Example C(1).

b |
> broma o . A NMRIBYSE-65) BT0R ARSI 0r GHEEOIALE SRV, ), 718,720 Gl 7.08
| i ght - g(rjﬂ)y (RHyddyJ £8 ms%uu),es 8D (2Hpd,J%39.5 1Y% 98-3.05( 4H, m), 2.’1417|th HsHE2 @f) 4,

57 170 oo gl bt 1 (2 % 0 o

d, J = 9. 0 HZIKB@ 0917, 2620, 0513, 1428 cm'3. 48 (2H, t, 4.7 Hz), 3.11 (2H, t,
J = 4 7 Hz). HRFABMS (M+Na+): Cal cd.: 81. 1234 Found 481. 1246.

Anal . Cal cdHRFABMS: FalofiforCiHasFaNsOSCs (S+dst): 602.0862. FFundi 602.0838. N, 17. 98:
S, 6.86. Fo 392 & -y N X B <. . npl e
C12a): 1 4k Seogdp: CARFNGS b Po So. L OB c o8 fls 55 N, 14.49: 5. 638

-yl) - pheny| Heundo]C, 158194781 5.84; N, 14.19; S,6.92L }- (2, 6-di f| uor o- phenyl ) - met hanone

SR Nt hy ! - 17 (PRI SR AP iR e tioee Sk P G o

[err] [erplh]myl)-methanone , was made first as follows.

(R -(-)-2-Methyl pi perazine (186 ng, 1.86 ), 1-fluoro-4-nitrobenzene
(131 ng, 0.93 nmol ), Et3N (0.26 nmi,_1.86 an acetonitrile (2 n)
was refluxed overnight and then clnc HE The resi due was 30
99

20 O
4-Pyridin-4-yl-aniline, which has the structural formula » was first

prepared as follows. A mixture of 4-(4-nitro-phenyl)-pyridine (600 mg, 3.0 mmol; Wang et al.,
J. Phys. Chem., vol. 99 (1995), pp. 6876-6888) and 10% Pd/C (100 mg) in EtOH (20 mL) was
stirred under a hydrogen atmosphere overnight. The catalyst was filtered off and the filtrate
concentrated in vacuo to provide 510 mg (100% yield) of white solid.
25 'HNMR (CDCh): 5 8.59 (2H, dd, J = 6.2, 1.6 Hz), 7.51 (2H, d,J=8.6 Hz), 7.46 (2H, dd, J =
6.2, 1.6 Hz), 6.79 (2H, d, ] = 8.6 Hz).
4-(4-Isothiocyanato-phenyl)-pyridine, which has the structural formula b
, was prepared as follows. To 4-pyridin-4-yl-aniline (200 mg, 1.18 mmol)
in THF (35 mL) at 0°C was added in succession Et;N (0.33 mL, 2.4 mmol) and thiophosgene (99
30 97



1 suspended in water and the resultant solid was filtered off, washed with

m ni mal water, and dried under vacuumto -provide a bright yellow solid
128 ny (62%»6@,2(;345 whi ch was used w t hout further purl;éf,@g,gﬁﬁb

IHNMR (CDC13): [err] 8.12 (2H, d, J = 9.5 Hz), 6.82 (2H, d, J = 9.5 Hz),
3.80-3.71 (2H, m, 318- 3.08 (1H, m, 3.04-2.88 (3H, n’), 2.58._(1H, dd,

1 ER.%lﬁeeﬁiz%m%%u dopP e p RO BTG Rz iy 1007 o

formul a gsolvent &4 évlaporated. Thd REifhlle was suspended in water Vfilered( Qmwdmh&uﬁmial ows. A

m xture of 3R-nethyl-1-(4-nitro-phenyl pi 124 0 56
nol ), soH’P@WQ)@FA’t‘E‘df@‘@CWﬂn t°lgl{:')'?7“ l?fﬁw}‘)s?hq‘ Gtms (gﬁ’ k’fgé‘g

formalin gdmer siekicsn. Stirred at 80[err] C overnight, cooled, poured into

i ce/ wat er extracted 10 with CHC13. Th | er hed

bri ne, dr|EM@D%)Z§C&162@Hddc'on@éﬁz?a?tigdzﬁo‘?d 6%)% f%H-ng \//\3{9 b el d)
of yel lFow. %)( qﬂ =gyph were used without further purlflcatlon
Nl\/R(CDCl er812(2HdJ:94Hz)682(2HdJ- }376
(1H, d, J = 12.Thepitle compoundgvas prepaned inja manner agalogopptp thas used ip Wﬂa@( )3 =

i-(zj g, |-|i- ;L Zé*i%)ﬁ'tl%lmaﬁ% Pﬁ%}’%i’% ifle an]d Tblun #Zﬁ)dltgmzflacetorhex{oﬂil,'kfrdﬁg]axahﬁe 11.7,

Hz) . C(79)) providetl, éﬁﬁ rdcrfatarManym frpmﬁé@Hzix htownwoy/da‘rm ﬁﬂ%é'lelwamm?ﬁ(}%% t he
struct ur al 150) a3 grgqig =A

m xture O;HWJQ‘S c}”‘&I (P(lﬂ?)’ﬁkl F12 § 60 2 era |Z\29P \ﬁs'?rg, 0.71
ol ), g)w%sﬂmo 13@H)] = a8 HASOH RHOd, =)6 OHg), Jt61r 741 Hand7.23 (1H, éyJdr ogen
for 1. hg&r}f) 7Tﬂggg€fj§_y§tl s filtered off and the filtrate concentrated

i n vacuo udy yellow oil, which was used wit hout
further pHRAABMS (MH"): Cdlcd. 146)9M935(Emﬁd3)109929rlr] 6.91 (2H, d, J 8.8 Hz),

S 18 20 i By bl BeRTp AR Oy 260 m 20 R BEpS )

Hz) . Found: C, 6054~I(143653N,l1|26%&m360 phenyl ) -1, 2R—d| met hyl - pi per azi ne,

e o e gl A2 o GRS ey e S e

(0.71 gl ) @s-diitkoré-phenyt))mébanondC was added in succession Et3N (0.20 ni,

1.43 mmol) and t hi ophosgene (58 [err]l, yQ. 75 nmol) dropw se. The

sol vent was evaporated and the gesjdue Rarfi tg oned with CHC13 and

wat er. The organic | ayer was %m Y and concentrated to
furnish a brown powder, 184 ng, | Nge @ Et 3N by NWVR,, but was

sufficient for use wi t hout furt her pu1H| fication. 30
100 1-Carbamoyl-4—(4-n1tro—phenyl)-p1perazme which has the structural formula

NO2

20 pn U—O_ , was first obtained according to a procedure from Cain et al., J. Med.
Chem., vol. 20 (1977), pp. 987-996, wherein 1-(4-nitrophenyl)piperazine was treated with
potassium cyanate to provide a white solid, 705 mg (99%), which was used without further

purification.
'HNMR (CDCL): § 6.71 (2H, d, J = 8.6 Hz), 6.50 (2H, d, J = 8.6 Hz), 5.97 (2H, bs), 4.58 (2H,
bs), 3.39 (4H, dd, J = 5.1, 4.9 Hz), 2.82 (4H, dd, ] = 5.1, 4.9 Hz).

= 1-(4-Amino-phenyl)-4-carbamoyl-piperazine, which has the formula

/A _
NH
HN UO— ’ , was next prepared as follows. A mixture of 4-(4-nitro-phenyl)-
piperazine-1-carboxylic acid amide (760 mg, 3.22 mmol), 10% Pd/C (120 mg), MeOH (20 mL),
and THF (20 mL) was stirred under hydrogen for 2 hours. The catalyst was filtered off and the
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1 1HNMR (CDCL3): [err] 7.12 (2H, d, J = 9.1 Hz), 6.82 (2H, d. J = 9.1 Hz),
3.58-3.46 (2H, ), 3.13-  3.03 (2H n), 2.89-2.75 (1H, ), 2.65-2.41

(2H, m, 2.49w03si21883, 1.27 (3H d J =6.3 H). ~ PCT/OSvshbdob €
conpound was prepared in a nmanner anal ogous to that used in Exanple C(l)
4- (4-1sot hi ocyanat o- phenyl ) -1, 2R- di net hyl - pi per azi ne and

Col| o o ffied Lhc e 3533'18 BHRfe apireshli T ATEOE, Mhich %52 rw}{ qﬁ

(1H, bs), Euﬁlﬁr@ﬁﬂiﬁcahm) 7 62°7. 50 (1H, m), 7.35 (2H, d, J = ,
Loy 10y SHNMRgEDELF b6 7f &, CéiH(sﬁﬁz);f“?Z@ﬁ%? {*9145%'?21*35% 5(81@%10
‘|J-|R|_:Aé(|\)/59 Hzp), 329231'12dd)5—(521|'|49fﬂz) Z.FSI)@lCIi{ ﬂg'l,;=€|5 é,é%?Hf)o 6.2 Ca| g
c22H23N55§asM§Z) [er ]&gbagl M %%-P’Ef@dﬁrp}l&mgg Shich B e i‘&“c(%‘ma] oy

S, 6.38. Fomnd; 58 38: H 5.92: N, 13.89; S, 6.33. * Exarrple

) o 21 (52 2T ot rotes grspared 26 ollows; Fo ARsRPSion oFdot-amips pBroR--

yl }-(2, 6- Gafbaimoyiopipdtenyd (300Righ8BOienol) in THF (30 mL) at -35°C was successwe]y added
[err] sot hi ocyapat o- phenyl ) -1, 2S-di net hyl| - pi per azi ne,

whi ch has ttﬂ%m%lf‘?’ﬂ’@t(é‘?’%ml-f &1/ Apapl) and thf?)phosgen)e (104 pl, 1.36 mmol) droppisepThar ed

accordi ng tsglvehiSyds@uAR rﬁéﬂ)ﬂxﬁmaﬁg&sﬁ;ﬁ A8 iR RRfer. Phd ésultant light b own.s sohd
I sot hi ocyanat o phen;t{f -1, 2R-di net hyl - pi perazi ne for Exanple g_L 5

resulta ]!YB’WG@ with |a§maH>?§{9“%F of Sieiearang deeduwer mvmumclﬁfm amgwn

used wi lﬂowtik'lr 50PIg P04 (iefvIAth wps) used wi out furth-Ep m?ﬁéak&?‘,iconpound was
prepared in a manner analo ous to th use

4- (4- 1 sot hi BAMRAEDCHA ) (&HZSJa’u%Hn),fﬁﬂén(%}éeriFrMHm4 45 (2H, bs), 3.50 (4H,

2- brono-2 disfa 5@h rom Exanple C(79)) provided a
yel | ow povﬁﬁrjl 54#9)}%????@%&118%1%65[%%)} 1HNVR (DVBO-d6): [err]

10 65 (1H, bs), %hasdtlgmponsd wasprepard BR r(xamer anplogdus3s thap kkeddn Edampl® COQ1).

7 23 (1‘\1;«'55:581@»1-4‘(ﬁ-xso§g15@)§{1at3 yﬁ%'f)l@kffgﬂgejanﬁ‘ 28'!6951"‘% 6, gw%or (ac'éﬁfpg%aoeiH

t ; J = 115) Yirppn)ExampledC(79)) Srofvilerl adight-gray) fowdkin 45.% Jield, mp 278 S2H2G.

| ) B DhsOi320 089 P i ¥ie O, 7589 5y 4 b 0 2

Anal . Cal cdz)f%25 HH2INSTEER),ch21] (1H, &, 209 Hz), 702 RBudH:= €0 Hzl.. 6109, (2H, b§§ 65;
T,Oll4. 87, %’.486(2ﬁ}t,J=4.7HE)9§'.T?i2}E’t, J5=849§-iz).H’ 5.61; N, 14.58; S, 6.90. 30
HRFABMS (M+Na"): Calcd.: 81.1234. Found: 481.1246.
Anal. Caled. for C3H20NgO2SF; * 0.5 H,0: C, 53.95; H, 4.53; N, 17.98; S, 6.86. Found: C,
20 53.92;H,4.35; N, 17.64; S, 6.64.
e Example C(124): {4-Amino-2-[4-(3R 4-dimethyl-piperazin-1-yl)-phenylamino}-thiazol-5-
yl}-(2,6-difluoro-phenyl)-methanone

NH,
HaC"
H@bﬂwﬁg
H

3R-'Methy1-1-(4-nitro-phenyl)-piperazine, which has the structural formula

O-O-
H NO, v

HC » was made first as follows. (R)-(-)-2-Methylpiperazine (186 mg, 1.86
mmol), 1-fluoro-4-nitrobenzene (131 mg, 0.93 mmol), Et;N (0.26 mL, 1.86 mmol), and

25

acetonitrile (2 mL) was refluxed overnight and then concentrated in vacuo. The residue was
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1 * Exanple C(126):

(4- Ami no- 2-{ 4-[ ( 3-di net hyl am no- propyl ) - met hyl - am no] - phenyl am no} -

t hi"azol - 5- ykyo doagisdi f | uor o- phenyl ) - met hanone PCT/US98/22809
[err] [err]

N-(4-Ni trophenyl )-N, N , N -trlrrethyl propane- 1, 3-di am.ne, which has the

structural for | a [ repgared.in a nner al pgous
to ter - buRended in watghapdh e xgs t?ntf?lts“tsﬁéﬁwﬂ? off ﬁ@fdé{’d@t%g“ i g ed
C(103) . Afabriic@ith td pBGIA8 & BRg Feliow solidN2BImyg (&%lymaﬁwhmnmpamdnmme gave
a yellow ol l, which was heated up to 280[err]C at 1 torr to 10 renove

starting fﬁ'ﬁh@rﬂ“&ﬁé‘mmurm shing an orange oil, 4.26 g (85% crude vyield),

whi ch was Wist. F Kk f at X 13
lerr] 8, 13&&%%@&)(%) ashmmaw wsnl&%'_%l(m d,q 95)Hz)3sosﬂxwzﬁl\ﬁ)(3@@f: )

2 2
5.3 Hz), 3 08 (1FR n93. @%m881(3HJn)z2ﬁ82ﬂhzdﬂ I 3)1% ’(233LHZ)5)‘ 16é31i>11 {3}43 IEIZ) J =
Hz), 2 523 (6H, IS%R Hkpgtﬁ?rl]tt é—zmi.(r E@ler@?&p dperazme which has the structural formula

N (4- Am nopheny propan I am ne, which has the structural
formul a kd 15 [err], was prepared as follows. A mxture
of N-(4- m%r NN trirrethyl-propane-l,S-diarﬁne (1.72 g,
7.25 mmol ) HsEi n(I 1) chI omadprephrhyitrfaﬂws( & fifixtgre of BRAnethyl-1-(dwitkd-phedyldx ane

AT owey taperasine (adme 858 pinet R L e Mo b i S g

until no ﬂ)ﬁ%alﬁy@lsﬁipﬂaym&e@hmaedemght codl‘ﬁi powred\inso inefdhatir,tand extseted

b t filt Th | i
Fiver 0o with el o st iresred OB aREed fives N v e it oef e eitons
MeOH CHC i31d.ﬁék71% yield) ShelI6@Ehy st which vaed wsedathowdmited pwifidatidr. i ne, dr| ed

Vi a col unPBMEGRE Akl ur v 1 e sqngath & Shim 3 Ui 37144 R0,

\ANSW cn;gq; S7HE, panzz 4151&)59;1 foqd, edcfci@—gz(m%' 10 Ha), daokﬂm,ldag-hrlavmm ’]M té h«gt7
S us ou ur er urirtTi c
(4H, dd, Qlfkdg Jo=1¥376‘°r9z1)h)’%34‘%81 2?‘* 1. ;25(14%)&}{'\/51%%@ 5)36*&72 31 25

(2H t, J = l( -bevaﬁﬁmé,Z\bhxclphaslhe-strﬁctﬁrzﬂ'Edrmula

N- (4- 150t hi OC)L\nato ph nyl )-N, N , N -trinethyl-propane-1, 3-di am ne, which
has the g gur al forrrula [err] , Was prepared in a
manner anal o 4-(4-

i sot hi ocyarf#Fo- phenyl ) - 1 warmadeastallavisoi i o6 12R dimethidrd (Uopio phenyD-
N- (4- Ami ngahenyl 168 1 0.71 mmol), 10% PA/C (30 mg), and MeOH (10 mL) was stirred under102
hydrogen for 1.5 hours. The catalyst was filtered off and the filtrate concentrated in vacuo to
provide a cloudy yellow oil, which was used without further purification. .
20 'HNMR (CDCL): §6.91 (2H, d, J = 8.8 Hz), 6.75 (2H, d, J = 8.8 Hz), 3.66-3.32 (4H, m), 3.05- .
2.89 (2H, m), 2.63-2.48 (2H, m), 2.44-2.36 (1H, m), 2.44 (3H, 5), 1.22 (3H, d, } = 6.1 Hz).
4-(4-Isothiocyanato-phenyl)-1,2R-dimethyl-piperazine, which has the structural formula
s s
HsC , was prepared as follows. To 4-(3R,4-dimethyl-piperazin-1-yl)-aniline
(0.71 mmol) in THF (15 mL) at -35°C was added in succession Et;N (0.20 mL, 1.43 mmol) and
thiophosgene (58 ul, 0.75 mmol) dropwise. Tﬁe solvent was evaporated and the residue
partitioned with CHCl; and water. The organic layer was dried with Na2;SO4 and concentrateg to
furnish a brown powder, 184 mg, which contained trace EtzN by NMR, but was sufficient for use
without further purification.



N, N , N - propane-1, 3-di am ne provided a black oil in 86% crude yield, which
was used w t hout further purification. " 1H NWR (CDd 3): [err] 7.09

(2H, “d, J = 9wbdomlsas6.59 (2H, d, J = 9.0 Hz), 3.38 (2H, J =pérdstirbss
2.94 (3H, s), 2.36 (2H, t, J = 7.2 Hz), 2.29 (6H, s), 1.78 (2H, p, J = 7.2
Hz) . IR (KBr): 2127, 1605, 1514, 1379 cm1 . - . The LLtIe

compound o BREPRRA,L B ATBR STy L ol AL 0845 AT Sl o™

t2) br ono- I2 3\% (2;1{1 Jinf)| 2189-0: 7f5 (1H, mﬁQfEFWIE(ﬂHUFDU 49)(3&153)@6!12'7 H(d] 9)=)6h3aﬂﬁpr ded a
rown oi i ch vas purified via flash col um chr
st epwi se gr adi entIBfitle CTE%’%\% éfhﬂmﬁ?‘éeéﬁﬁl?%l“é&o‘g gmaﬁ)xaén%@) hex

to provide @-04-& Sikho- mén?nw m&nﬁmgnggé%meahm -bidind- 396" 1difhdtb attophenone
(deconp). 10 1HNWVR ( DVBO- d6 err | H_ bs 05 (12H bs), 50

(1A ddd, J(fmn@@lp BCﬁ79))a’r9Vl11Ei)a yellow Powdmnﬁ%wfléﬂnp B68 (2H, d, J =

?2& HrZJ) )72 %ﬂNﬂ/ﬁbSDmo -d3): 2671&@54(1»1t bngs 5 ng? b's'jZ){ g%% %glﬁﬁhz 735 (2H, 4, 1 19.61

1545, 1524, 14eR7 23 §.chy 3_=77HZ),7 ﬁ&Bl\drsJ =@ Ha), 657 (3.2, 61 NHOsBPHB)49 (2H,
240, 3 CornaB gy 280272 g, 1 20 (B 6= 10 ER IS IRE T, SR g &£ 0
6.31; N, 136268§z).S, 6. 26. Exanple C(127):

(2,6-Difl UO{-{RF azop)@z CEa?c 16'7(‘%i ﬁou‘:‘deM'lé)s%’.az' n-1-yl)-

phenyl am no
[err] Anal Calcd. fOI'C_szgNsOSFz 08H20 0.6 t-BuOH: C, 58.33; H, 6.14; N, 13.94; §,6138] 20

1-(4-Ni tlpo Qy&)584380¥f 5@5% 3y§9 glé)g azine, which has the structural

formul a ,Wwas prepared in a manner

E)r(lal olgousé( It o mmhplam:t(yﬁ){ rmmmgo(zz{m:ss %eF{121Wh%)mmmPM1-sor
anpl e uor oni t robenzene an pyri dyl’) pi perazi ne
(Rat ous et. Y}} -(2p- Eﬂﬂﬂm‘ nyj-methaponeg (1965), pp. 104- 107) gave a brown

powder in 27%y| el d, whi ch was .used witho urther purification.

1H NVR (CD3OD): [err] 8.20 (2H ' % Hg ’08 (2H, d, J = 9.4 H),
7.04 (2H, d, J = 9.5 Hz), 3,_,@2‘-\3’ Lo | 50-3.56 (4H, m).

4- (4- Pyr1|5d|n 4-yl| - pi perazin-l-yl)-anilin whi c the structural formula
was prepared in a nmanner anal ogous to 4- (4- t hyl - pi perazin-1-yl)- 30

103 1 ‘bt Ispweocyg}atqggl}gnﬁp -4 Zé(dmythyl-plpersze, which has the structural formula

1-(4- N tro-phenryl )~ pyridi n-4-yl -pi perazine afforded a brown powder
in 100% cr ud@\yy ch was used without further purification.
J

’ , was prepared according to the route employed for its enantiomer, 4-(4-
isothiocyanato-phenyl)-1,2R-dimethyl-piperazine for Example C(124). The resultant yellow
powder displayed a comparable NMR spectrum and was used without further purification.

The title compound was prepared in a manner analogous to that used in Example C(1).
4-(4-Isothiocyanato-phenyl)-1,2S-dimethyl-piperazine and 2-bromo-2’,6’-difluoro-acetophenone
(from Example C(79)) provided a yellow powder in 77% yield, mp 110-116°C.

'HNMR (DMSO-de): 3 10.65 (1H, bs), 8.15 (2H, bs), 7.62-7.50 (1H, m), 7.35 (2H, d, F = 9.0
Hz),7.23 (1H, d, J = 7.7 Hz), 7.20 (1H, d, J = 8.0 Hz), 6.97 (2H, d, J = 9.0 Hz), 3.59-3.49 (2H,
25 m), 3.34 (3H, s), 2.90-2.72 (2H, m), 2.40 (1H, t, J = 10.9 Hz), 2.28-2.05 (2H, m), 1.09 (3H, d, J =

6.2 Hz).
IR (KBr): 3386, 3274, 3168, 2970, 2807, 1620, 1589, 1547, 1517, 1464, 1429, 1238, 1001 c1a’.
HRFABMS (MH"): Calcd.: 444.1670. Found: 444.1659. .

Anal. Calcd. for CxH33N5O0SF>« 0.7 H,O 0.2 t-BuOH: C, 58.15; H, 5.65; N, 14.87; S, 6.81.

Found: C, 58.06; H, 5.61; N, 14.58; S, 6.90.
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1H NVR (CD3CD): [err] 8.16 (2H, d, J = 6.7 Hz), 6.90 (4H, bd, J = 8.9 Hz),

6.74 (2H, d, J = 6.6 Hz), 3.56 (4H, dd, -J = 5.3, 5.0 Hz), 3.14 (4H,
dd,” J 5.0 ). 8/22 5"

1- (4 |SOthIgEyg%gF§ phenyl) - 4-pyri di n- 4- yI pi per azi ne, whlgﬁlﬁgs t
structural formula 5 [err] , was prepared as folloms To a solutlon
of 4-(4-pyridin4d-yl- pi perazin-l-yl)-aniline (2 7.86 mol )

10% aq 1HC» ([Exemple)C(V6: &Hﬂmnq—zn{W&@@hﬂmno-pr{wkbmf@yquntmol@hsaylﬁmW)
After 0.5 h S Whitlogei pitate was filtered off, washed
w th sat aq%ﬂ&l@ %26 ﬁgg&gihﬁwyr@ed Snder hi gh vacuumto give 1.9 g (82%
yield) of a 10 vyell ow powder, which was use Mavigt hout  furt her pur| fication.
1H NVR (DMSO-d6): 8 6.73 (4H, JN& 8 & H (4H, d, J 8.8 Hz),

3.32 (4H, bs), 3.29 (4H, title conpound was
prepared in a manner |ike thaquescrlb e C(1). 1-

> br on- 2 & - VYA DURTRER BN el pre%nf%ﬁ( Eafien ichbys oty

after recrystalljzatiteg with trace DMSO in MeOH CHO 3, a 15 pale tan
powder in 30% y| éi-:r/\wf%@\w?[err] C. 1H NWVR (DVBO-d6): 6 8.16 (2H, d,
1H MQVaZ ﬁ%?gk iii)a mme%Qal{aRJéousﬁo tert-butyl = 8.7

J =
Hz)715 6. 96 85 (2H, d, J =
5.5 Hz), Bn@byl((&mxtro-phenblé-ymmﬁ-acmmwm@aF&Pi“)fﬁlmﬂ@m"( MHH)

493. 1622 oM *
0.1 cid 3b{':er ’ ?rngét?ﬁ Iﬁr/@@e&mne%ﬁﬁdﬂayﬁ%%ﬁ whieh w@ﬁéﬂﬁa&'ﬂ?%ﬁ@t&% lgod'? to'l\:/§und

C, 58.HB rdﬂ;ovA s@ﬂ;ng m;atqtal&aﬂmugung an qyange oil, 4 26 g (%ﬁﬁ%}qgj@i 2@1}ch was used

{4- Am no- 2~ di azepan- 4y| ) phenyl am no] -t hi azol - 5-
yl }-(2, 6- uo 0- Eé%mk at%Jélthanone

1- Met hyl - zuqawn I(€D615)) t‘ﬁa&w {2H, ddd, )Vt %i,@g?aﬁé szrﬁ ¢h(2Haddd, & %%, B2 6 3rHR),
formul a 8 | sto
tort - but yP PR = (3308 G O, 207 (BE SBRTED 28 GHigren1 gt o
C(103). |- Met hyN-(ramipoghenyl-Nel¥’ lﬁrmmed %dly@;mowwh has ﬂmﬁmequl Fprgts% yi el d,
whi ch was used W, hout further purification. 30

104 (CDCIS) [err] 8.12 (2H, d, J = 9.5 Hz), 6.64 (2H,

g 5% (_253 &éd}ﬁv 5.6, 5. '4 %545' H%“z%“?@w Aﬂnﬁl%béoﬁgménr Erfkn%) NINENHZ) .
4 (4- et hﬂm@fﬁyl‘ﬂmbm@ﬁammm7mmmmolmmam> dhlgide Idélyéltahié@é 361362 or ml a

sz 2]_ et h)ﬁm?} 6@9"5‘? @s 5_11].91 a)nd aPO}K?ﬁ‘L@ WaPRLRY at Rifx B Shoufy) fleR 9ROWed 18
cool. To the resultant mixture was added sat aq. Na,CO; until no gas evolution was observed.
Celite was added to ease subsequent filtering. The solids were rinsed with MeOH, and the

20 filtrate was concentrated under reduced pressure and extrat_:ted with 10% MeOH/CHCl; (4x). -
The corhbined extrécts were washed with brine, dried over Na;SO4, and evaporated to give a
black oil, which was purified via column chromatography with alumina (neutral, activity I) and
1% MeOH/CH-Cl, as eluant to afford 0.39 g (26%) of a darkening brown oil that was used
without further purification.

'THNMR (CDCls): §6.67 (4H, dd, J = 90 8.6 Hz), 3.22 (2H, t,J = 7.2 Hz), 2.82 (3H, s), 2. 31

25 (2H, t, J =7.5 Hz), 2.23 (6H, s), 1.70 (2H, p, ] = 7.4 Hz).

N-(4-Isothiocyanato-phenyl)-N,N’ N’ -trimethyl-propane-1,3-diamine, which has the
H Hs¢ .
ne OWS '
structural formula , was prepared in a manner analogous to 4-(4-
isothiocyanato-phenyl)-1,2R-dimethyl-piperazine for Example C(124). N-(4-Aminophenyl)-

30 102



for Exanple C(70). 1-Methyl-4-(4-nitro-phenyl)-[1,4]diazepane furnished a

purple oil in 100% crude yield, which was used inmmediately w thout
further purlfwumwms 1H NMVR (CDCI 3): -[err] 6.68 (2H dpciusest2s®@ Hz)

6.60 (2H d, J 6.8 Hz), 3.52 (2H dd, J =48, 4.7 Hz), 3.43 (2H t,
J = 6.3 Hz), 271(2H dd J=4.9 4.7 Hz), 2.58 (2H, dd, J .= 5.5 54 .

Hz 3 . . .
1- %4 | sothi ox Pﬁaﬁ 82 ehyi ; it rlr)e‘?‘hé'ld i[t_’[!%cﬁ]. lé%gg"acﬁ‘é‘}e Yield, which was used without
structural fxmuhanpmmﬁcamn [err], was pr epar ed in a manner anal ogous to

| - (4-i sot hi d fo :
Ve SEASARHORIE s B o o DI RSP 2, o

extract ed V\&Dh(ﬁHGb&aaqzﬁvemwaﬂHy) aPb oM, s3, 1018@H, pj i = 7.0 HEHY6 crude yi el d.
This material was I medi at el y WlthOUt any further purlflcatlon

15 1H Ny Elﬁﬂf@)ﬂ%ﬂw #51621%7?ﬁmd J=9.0 H), 6.56 (2H, d, J = 9.0

Hz), 3.5 (2H ddrhetitle cémPorthdSvas repatd@)in a%naﬁﬁer(lfl’ck'tha’& desénEedQ’of’E*ﬂﬁple @(1?7N—
(2H, dd, J 4.9, 48Hz),25(IJZH dd, J 5. 3H

s), 1.97 ( 2(4-Isgthmyyana5> phepyl)-N,N° N’-trimethy}-propaperd 3r¢l@lrv@e ‘@va% -giflegsen ed
in a mnner,ld ﬁeﬁdﬁ@'{fﬁ&e}ﬁ Eﬁ?ﬂnfﬂ@ @3(’%}5 Mi BroWwh bll; which was purified via flash column

| - (4-1sothiocyanato 1, 4] di azepane an
2- br ono- 2' auomatrogmphlowah estspmﬁméxeaoof T-14% MORHICE: z@@mf)C)\plmed\froded

1470 "o AR s 9 A ot

7.42-7. g@ (é HHNMEB. (DMS0edsY. & 20.501QH, iop), 895«5211(b3H7so(1H ddd91é153 84Hz7Hz)
d

5 4 to), 2. S0ra it 2, e buley 0.3l el 577 Cald 2 vl Grop

5.4 Hz),
C22H24F2N50%8.6( kA#)p, T 4448 HH/0. Found: 444 1656. 25 Anal. Calcd. for

o232V Letn) 2ROl o0\ BEISH 1 el Findt® 9% ) 14300 S
105 'HRFABMS:* CERS@ T € {FAROS (MH"): 446.1826. Found: 446, 1810

;°’m§ ﬁ& gﬁq ﬁg])&rr]ngl, g#gﬁpg 84111;1%1'4?\1 REEU,0 0 L& 652, 5S4 R AS: %’eff‘ﬁ

3- [ Met hyils- ( Fouwtict [CQ-sPR2IM) 6.3 181N, 197618, &eoNi tril e, which has the structural
Formil a . Examp[eeé(rlb): (2,6-Difluoro-phenyl)-{2-[4-(4-pyridin-4-yl-piperazin-1-yl)-

- phenylamino]-thiazol-5-yl }-methanone

OO0 08

1-(4-Nitro-phenyl)-4-pyridin-4-yl-piperazine, which has the structural formula

. S\
NO
Q_U—O_ ? , Was prepared in a manner analogous to tert-butyl [methyl-(4-nitro-

phenyl)-amino]-acetate for Example C(103). 4-Fluoronitrobenzene and 1-(4-pyridyl)piperazine
(Ratous et. al., J. Med. Chem., vol. 8 (1965), pp. 104-107) gave a brown powder in 27% yield,
which was used without further purification.
'H NMR (CDsOD): & 8.20 (2H, d, ) =5.0 Hz), 8.08 2H, d, ] =9.4 Hz), 7.04 (2H, d, ] =9.5 Hi),
3.62-3.68 (4H, m), 3.50-3.56 (4H, m).

4-(4-Pyridin-4—yl-piperazin—1-yl)-anilinc, which has the structural formula

VAR
NH»
ID_I\—/\'—O_ , was prepared in a manner analogous to 4-(4-methyl-piperazin-1-yl)-
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[err] , was prepared as follows. Benzyltrinmethylamoni um hydroxide (7 23 nL
of a 40% solution in MeOH) was added to a suspension of

N- et hyl - 4- nivblogaqaisd | Ne (5.00 g, 32.9 . nmol ) and acryll,?p/i%iag (77.23
m.) i.n dioxane (80 nmL). The resultant solution was heated a @ferr]c
for 3.5 hours, then poured into water, and extracted w th 20% i sopropanol

i n chl oroform The_separated organi ¢ | ayer was washed w th water,

dried oleraniinefe Example el @e dt(¢Nig-phepyy)-4-pyridin-dirpipsragine afforded p browsol i d,

whi ch was de'hﬂcioﬁ%tchxcﬁtym whidB8was AbddChyitfn furthbGhficiioh, and dried
under vacyum to obtai n &&(91 % | el d&pm{el | ow sol1d, which was used

wi t hout fuﬁNMR(CDsoDﬁyu§3flﬁ ;idoh=6. HZ) 6. édm&g)Hz),[QanZHsd,ﬂFQQH d,

213; 934 ngﬁ%éﬁ}ﬁa!rh-dss%gnazilk@ﬂ dd; P2502p Hyy, J 6.7 Hz), 15 3.19
3-[ (4- Am no- pheds(f-isothiodyphaterpheny))-4epysidinohriyl-piptrezinetwihich tiaa thetstracteral footula al
f or mul a ek [err], was prepared in a manner anal ogous to

4-( 3S, 4- dl"@h -Rey n 1- yI) phenyl am ne for Exanple C(134).
3- [ Met hyl ni 8 Pl p il n 100%
yi el d, which was used Wi t hout %l?};r%ht’ |T€aates|°g%w°§4 @RW 13

[err] 6. cPigetadin-EyD-a8ilEg (2.008, 7t86 mmel)m D%iaq HCR (190ni)Bwes adiled mmpnosgem t N
= 7.0 H2) .

3- [ (4- 150t TSy BESRATS O EpHy e Sviest velloy presiipts s lgped oft wasbety,

st ruct ur alwith sat aq Niﬂ@@uaml H26), aijd dried under high vacuym megzvepr 2 g482 yiehd) af aranner

anal oggbls Jf@%‘épgédg[r(sﬁﬁhﬁagy& Ev?th?l}tﬁutl'{eﬁgffi%a&ol 2S- di net hyl - pi perazi ne for

Exanpl A ho- pheny -amno]- 25 propionitrile gave a
brown sol |‘H NMRISMSO-64)d 8 64131 (¢H, dydls= 8.8 Hle), GiSH IG4klzd, I errdL81KLz), POP (4H, ), 2.
1HNNR(CD(£ ), )[err] 7.15 (2H, d, J 9.1 Hz), 6.62 (2H, d, J 9.1 Hz),
3.72 (2H, ‘: 6.8 Hz), 3.05(3H, s), 2.58 (2H, t, J :6.8 Hz) .

The t : tle cbnpoﬂ‘hduﬂmaonmbmnhw&xbréparﬁ ima manerdika kiagdessritied for Extamipsead(1).n1-
EX . g - N s 2y g¢
ST (- | SR A BB AR Y PRAPHEY 5 SPBR - fifogipgectophenone

2- br ono- 2' (frtom-EXiafnpleaT(@9)) pidlided, after recrystallization with trace DMSO in MeOH/CHCls, a

106 1 aceto Q fr nple C(79)) provided an anorphous
yel | ow povﬂ‘?lé3 ??1“6%%’{}%%8?&&%" 1951]191@0- 130C (deconp). 1HNVR
( DVBO- d6) :'H[NMR] (DMEG-35)( 1618, 164281, d, 8 <1600 H2);18.00 <) H, b), FA0(7152, (1Hglah), T322H5d,3,

L2 8oy bl on AP, QaF e A (ELg o Gl o a3 St ')

2.69 (2H, ts). J 6.7 Hz). 5 1R (KBr): 3417, 3309, 1618, 1548,

e i e A b SR BRI L
528517N5OSE%1 [CRi10d] £o CEBEFENGOS. m’:'sMeoll?\elncml C\Hc1,580.1g)1v91§b. €, 99.40;M, éxlzﬂ Ei5; S,
.12, 20 un . 16; . 95. anpl e
C(130): 2- I[SS?ZA%%@ f%(’ﬁgnﬁ:tggc?spﬁei;?’%l%%}gﬂi‘ ol e-5-carbonyl ] - phenyl 10
Benzoate e Example C(128): {4-Amino-2-[4-(1-methyl-[1,4}-diazepan-4-yl)-phenylaminc}-thiazol-5-
yl }-(2,6-diﬂuoro-phényl)-methanone

0084

1-Methyl-4-(4-nitro-phenyl)-{ 1,4]diazepane, which has the structural formula

, was prepared in a manner analogous to tert-butyl [methyl-(4-nitro-

25

phenyD)-amino}-acetate for Example C(103). 1-Methyl-homopiperazine provided a yellow

powder in 93% yield, which was used without further purification.
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The title conmpound was prepared essentially as described for Exanple C(1).
I n addition, two other reaction products were isolated after flash
col um chronanphg and 15 identified; characteristics fopctAsos2sd
(E) - 4-( 2- hydr oxy- phenyl ) - 3- (4 ni tro- phenyl )-3H-thiazol -

2 yl i dene- cyanam de foll ow bel ow. 4-Nitro-phenyl |soth|ocyanate and .

-benzoyl oxy-2-brom- t,oph ' S
vel Low obl + 5 NA 5B s 12 B a0 PP Rts S RRRE T £ oiforss 553 Wﬁ 23
(2H d, J —(1291 édH7=)49739ﬂzs32C5%(mHid m=6675&5-lz()21'*40(hﬂ s 2oo~hﬁs&l{21d712)
7.35-7.67 ( 39-7.45 (2H, n). 20 13
(MeOH-d4): [err] 41@1M5thy11§64]¢,1aze1>em1zﬂ)-@almezwhlfhéa%the stetyyal fmm 134 3,
131. 2, 130. 0(\ 29.3, 129.2, 128.3, 126.5, 125.6, 123.9, 118. 3.
Anal . Calcd. yfo MHUOBS: C, 59.99; H 3.50; N 12.17; S, 6.96. Found:
C, 58. 25 H™ Nwag prepated 1, a rfardur analogous to 4-(4-methyrpiparaziel ty -angline

E:g:qr:)i)nen &Zéxwélaggz(ﬂggg%igng e}’d %ﬁgg&wsﬁtﬁ&ms 2 ucf%: Jﬁ'ﬁa nggéuel 0112m 1%8

, was i soat addefield, which wae hiedimardiahowithonofurdier purifigation.

30(7) Hz), 7. %Wéﬁ&%w&é %%6} #ggfz‘) 6 607@{1,(41 gl%}lzi'#??s&ﬁ[‘agqi%{s:

7.17 (1H, d@'d,}zzﬂ 31137(251 t?~ﬂ63ﬂxzj32H4)(2H7dd05 e 70z), £59 O, 83 €185, 514 Fz 6
7.4 Hz) 8.2 13C NVR (MeOHd4): [err] 176.8, 15

150. 3, 143. %38g1¥181;19§3%041(1 . 2 132.0, 126.0, 122.1, 119.5 119. 3
117. 9, 7.3, qd ; Hefv15-a.; iQNﬂ&%ﬁnM%h
336, 05530 1B pinatei ;yéu r%éi??gnponent éh Bt St Bt
)-3-(4-nitro-phenyl)- 3H—th| azol - 2-

(E)-4-(2- hydr XY :
ﬂ '@ 'gyanam de. ich has t strut tal f or mul glﬁ_rrd

err Ny de
\[Nas }s ol at ed as a yell oW » Was prepared in a manner an ogous to -1soth10cyanato-p en

imidazole for Example C(41). 4-(4-Methyl-[1,4}diazepan-1-yl)-aniline gave a crude product that
was extracted with CHCl; to eventually afford a black oil in 85% crude yield. This material was
used immediately without any further purification.
15 1gNMR (CDCl3): 7.02(2H, d, J =9.0 Hz), 6.56 (2H, d, J = 9.0 Hz), 3.54 (2H, dd, J = 4.8, 4.8
Hz), 3.45 (2H, t, } = 6.3 Hz), 2.67 (2H, dd, } = 4.9, 4.8 Hz), 2.53 (2H, dd, J = 5.6, 5.4 Hz), 2.36
(3H, s), 1.97 (2H, p, J = 5.7 Hz).

The title compound was prepared in a manner like that described for Example C(1).
1{4-Isothiocyanato-phenyl)-4-methyl-[1,4]diazepane and 2-bromo-2’,6’-difluoro-acetophenone
(from Example C(79)) provided, after crystallization from boiling EtOH, a light-tan powder in _
26% yield, mp 138-140°C.

'H NMR (DMSO-dg): 8 8.05 (1H, s), 7.42-7.52 (1H, m), 7.10-7.22 (4H, m), 6.64 (2H, d, J =9.1

Hz), 3.36-3.52 (4H, m), 2.58 (2H, dd, F = 4.8, 4.7 Hz), 2.42 (2H, dd, } = 5.6, 5.4 Hz), 2.25 (3H,

s), 1.82-1.92 (2H, m).

HRFABMS: Calcd. for C,HFa2NsOS (MH"): 444.1670. Found: 444.1656.

25 Anal. Caled. for C;pHa3F,NsOS « 0.5 H;O « 0.8 EtOH: C, 57.92; H, 5.93; N, 14.31; S, 6.55.
Found: C, 58.05; H, 5.69; N, 14.15; S, 6.55.
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anor phous sol i d. 1H NWVR (DVBO-d6): [err] 13.2 (1H, s), 8.25 (2H, d, J
= 9.2 Hz), 7.75 (1H, dd, J = 7.8, 1.5 Hz), - 7.55 (1H, ddd, J = 8.6, 7.5,
1.1 Hz), 7. Akobddisasddd, J=8.6,7.5, 1.1 Hz), 7.25 (1H, dd, Je= s~ 1.0
Hz),-7.13 (1H, d. 9.2 Hz), 7.01 (1H, .s). [err]C NVR ( 2 err]
174.8, 162.1, 152.2, 143. 6 134 0, 131.4, 129.9, 126.4, 126.2, 122. 0 15
121. 5, 117 8. 105.6. Cal cd. fOI’ C16H10N4G*38 (M—|+) 339.” Found:
339 Emﬁpq:@ 29 f3(if~[4—Ammo-5-(2 6-difluorobenzoyl)-thiazol-2-yl-amino]-phenyl }-

(4- Am no- 2- {rﬁet[,ﬂm(,g, Yprépiohitfileuor o- et hyl ) - pi perazin-1 -yl]-phenylamno } -
thi azol - 5-yl) = (2 6-di 11 8oro- phenyl ) - met hanone 20

[err]

1- (4-Ni tro-phenyl) - 4(222tr|fluoo hyl peFazi ne, which has the
structural fornula [errk [err] was first
prepared I n a manner anaI ogous to tert- buiyl -(4-nitro-

phenyl ) am nol N tr phe erazi ne

P L 1t ¢ By Eghleo bt SR i amoni s, Witk B PO BRRHE | 535

crude yleld HaG 1H NVR (CDC13): [err] 8.13 (2H, d, J 9.2 Hz), 6.82 (2H,

d, J 92I7|>_1)/N‘®\1338(4H m, 3.10- 2.99 (2H, ), 2.87-2.77 (4H,
was prepared as follows. Benzyltrimethylammonium hi/@fdxide (7.23 mL

4-14-(2,2, o3 T hiiRGe S 5 RS s b iR ndiantie 18008 %8 0

structural
manner anaﬁmgpuﬁi dcqld%ntﬁtb (128 myil)-ip dioeare{80mL). The resmﬂam-sanmbn Ras heatedxanpl e

pal e it ofer o SRATobeR e iy and eyl oot oo et o1,

d , J = 8. ghtlgdparated@Bganitayes ;wd wash8d &ithizvater, 3ried obetK,008) andZodckniBatéloa  (6H,

, 2. 86 4H, dd,
1 (4- | sot NPREgFLoRGf ge]ﬂﬂ’féfﬂﬁd) wh“"( ?a%a‘?t‘fq"?”f}} ethsro The polid wasiflered offamd dgied ch has
t he undér ikl 18 bbtai 6118 (9195 Kield) of yellow solid, Wiiéh Wisafied ®fthdud fidthepnner

analogous tqQ 1- $4 10 i sothi ocyanat o- phenyl) - 4- nmet hyl - piperazine for
Exanpl e CPYBYCIP M 4-[ 4- (2,2, 2-trifl uoro-et hyl)-

pi per azi ntANMR (6DCl;):n& 8.1P{ZH,i 4} 1 &=0.4HE), 6166 (V] gr= 9.4 HB$) %80 (@H, J = 6.7 Hz)
15 3.19(3H,5), 2.66 (2H, t, ] = 6.7 Hz). |
3-[(4-Amino-phenyl)-methyl-amino]-propionitrile, which has the structural formula
HsG
o~ O
, was prepared in a manner analogous to 4-(3S,4-dimethyl-piperazin-1-yl)-
phenylamine for Example C(134). 3-[Methyl-(4-nitro-phenyl)-amino]-propionitrile gave a
20 brown oil in 100% yield, which was used without further purification.
'HNMR (CDCh): & 6.68 (4H, s), 3.57 (2H, t, J = 7.0 Hz), 2.90 (3H, 5), 2.51 (2H, t, J = 7.0 Hz).
3-[(4-Isothiocyanato-phenyl)-methyl-amino}-propionitrile, which has the structural

o~ O~ . N
formula , was prepared in a manner analogous to 4-(4-isothiocyanato-
phenyl)-1,2S-dimethyl-piperazine for Example C(134). 3-[(4-Amino-phenyl)-methyl-amino]-
propioniﬁile gave a brown solid in 95% yield, which was used without further purification.
'THNMR (CDCL): §7.15 (2H, d,J =9.1 Hz), 6.62 (2H, d, J =9.1 Hz), 3.72 (2H, 1, ] = 6.8 Hz),
3.05 (3H, 5), 2.58 (2H, t, ] = 6.8 Hz), ’

The title cdmpound was prepared in a manner analogous to that used in Example C(1).

3-[4-(4-Isothiocyanato-phenyl)-methylamino]-propionitrile and 2-bromo-2’,6’-difluoro-
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1H NVR (CDC13): [err] 7.15 (2H, d, J = 9.1 Hz), 685(2H d, J =9.0 Hz),
3.25 _(4H, dd, J = 4.9, 5.2 - Hz), 3 05 (2H, q, J = 9.5 Hz) 2 86 (4H,
dd, J 5.1, 4vBodriigas The titl.e conpound was prepausskni2s9a
manner- Ilke t hat described for Exanple.C(1). 1-

(4-isot hi ocyanat o- phenyl )-4-(2, 2, 2- tr|fluoro et hyl ) -pi perazine and ._

gf P re? pufl f*E@W%ﬂ@/&?"ﬁ%’fﬁcewﬁ%ﬁporra ogr %ﬁ%&?g}i {oﬁv %ﬁ%ﬁf@egg

el uant, a yeoleor@asdanp) n 63% yi el d, 99- 102[err] C. 1H NWR

P15 (on NMEOMSh-agt s wfz?(?ﬁzssﬁ'%ﬂééﬂ(% HapbidPasger s |
J = 10. 3 HzpH, 64,12 { #Hz), ddS(ﬂH—ddQ.'Iés 5707 Hz), 6.7642H, d2J Z6.1(H), 3.531(2H] ¢, =46.8
Hz). 20 IR KBr%:gi_f94 6‘3%31—61 i 78 3058, 2954, 2829, 1617, 1588, 1547,
1462, 1426, 2)pa9l G3H. £) 2 A7 678 Pcd.  for C22H20F2NB0S [err] 0.15 CHO 3:
533 gé 6% HR(leﬁ)'l 34Yy, 33891518 3548, 1523, ﬁrag,nmsmm 13565123681001Hcm3. 93; N,

( 4- Ani no- 2- I{IBF%QI"{SQC‘QCCEf@r@ﬁﬁu&%&ﬂ?l&*ﬁ?ﬁeﬁé@ 120 Ropnd: ;30403911 noy -
t hi azol - 5- YA a1 (Ga&r. fric, MR Q0815 0 8D 0P4 )48'QBEOH: 25 58.13; H, 4.90; N, 15.55; S, 7.12.

[err]

1- (4- Nitro-Fovedy C) 5388 H,24,79; Ny 15.16i8 898+ hy| ) - pi per azi ne, which has the
Certbural § e cizoy, 2 b RufhdaSabdoneRliRRRoS ibidiels ERBARH-ARAYCIOUS O

tert-butyl

109 Benzoatephenyl ) - am no] - acetate for Exanple C(103).

1-(4-Ni tlpo phenyl ) - pi perazi ne and 1, 1-trifjworo- 2-i odo- et hane gave
a yell oworange solid in 33% crude . HN 13): [err] 8.13
(2H, d, J = 9.2 Hz), 6.82 (2H, d, J & ~X 3. .38 (4H, m, 3.10-
2.99 (2H, m, 2.87-2.77 (4H, m. )

4-14-(2,2,2-Trifluoro- ethyl) plpera2|nl yl]-a
structural formula 5

prepared in a mmmﬂaﬁamawdwarera?ﬂemw abf’?)“&'i‘ba%fﬁrﬁxaml’le C<‘9-I 3 an| line
for Exanpl eadditidh) swolothed rdictiéPprofheiyvire i’so(a&d?af@r ﬂishfcbléﬁﬁa(bhﬁinliafé &FAB& azine

gave a 15 . pale-brown. solid in 100% crude
[err] 6.83 '(dzﬂ!ﬁe& chyrastegistigs fon)(Z)-gnd Ex 4 {2- roxy—ﬂlegylg%qzlyutmgplmyl@éﬁ ﬂl@é?l-
3.11-3.06 14 ﬁ@ﬂe—cmnangdegﬁll&\ﬁﬁelodd 4-Nitro-phery l‘ﬂsoﬁu@lmate and 2’-benzoyloxy-2-bromo-

1-(4-1sothi ocyanato phe@g )-4-(2,2,2-trifluorog-eth éeram ne, whi ch has
t he agejophengpe proy. ‘#rﬂﬂ%comp"““d as a yellow solig,mp é% d in a manner

| t gy f
22 o523 s SIS saplay | o okt o

pi per azi n- |3 x0]2-Ha)i 7. Biré 67 thb,\m);I7¢5§-7aﬁ3t(4va) ﬁcﬂﬂdbﬁ (241, 80% yi el d.
3C NMR (MeOH-d4): 5 181.5, 166.4, 164.4, 147.2, 145.8, 142.0, 135.2, 134.3, 131.2, 130.0,
129.3, 129.2, 128.3, 126.5, 125.6, 123.9, 118.3.
Anal. Caled. for C;3H¢N4OsS: C, 59.99; H, 3.50; N, 12.17; S, 6.96. Found: C, 58.25; H, 3.54;
N, 11.77; S, 6.94.

Earlier-eluting component, (Z)-4-(2-hydroxy-phenyl)-3-(4-nitro-phenyl)-3H-thiazol-2-

ON _cN
25 - U «E

ylidene-cyanamide, which has the structural formula : OH , was isolated as a *

i ne, which has the

20

yellow amorphous solid. : -
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1IH NWVR (CDC 3): [err] 7.15 (2H, d, J= 9.1 Hz), 6.85 (2H, d, J= 9.0 Hz),
325(4H dd, J = 4.9, 5.2 Hz), 3.05 (2H, g, J = 9.5 Hz), 2.86 (4H,
dd, J = 5.1, whoonits The title conpound was n a
manner Iike that described for Exanple C(1). 1- RCRRRb st
(4-isot hi ocyanat o- phenyl )-4-(2,2,2-trifluoro-ethyl)-piperazine and

i ?éf”ﬁuf'ﬁmms‘a%éf P AREC TIPS, s U T e e bl

| t d
(eDll\Jgg d6)6(meer? ﬁs)wﬂbeﬂf 7‘1#3@1% Ym@gS 775137619%1}%[?05 171‘1"-1 s), 63&(11{]14% 76, ,

Hz), 7.194 665(1Hdb 2ﬁ237877l—|z) 692(2H d, J=8.9Hz), 324(2H q

f]Ee (1 &B?) Hz%%‘? @E%Iﬁ‘)sig;1876J8§85%?’515§534143268g%)711 4361 158553?%311@ 0_5%6‘3 1426,

1231 Cm 1119.5, 119.3147.9, Fl3cd. for C22H20F2N50S * 0.15 CHA 3: C, 51.62; H,

3. 94, [;%%EEMS Cafia’for R0, EMAD): 3300852, rousa: 90 disp 13- 39 S, 6.03.

Exanpl e
(3- Ami no- phenyla) }a(eﬂ-elamlmmtﬁmpémrm)-a@-rhg!dmhy-pheﬂy})a-w-ﬁmﬂphéﬁynQ!I]Bthlazol-z-

[err] 30

A mxture of the title conmpound from ExanplOeN

((4-am no- 2- phenyl am no-t hi azol - 5-yl)-(3 henyl ) - net hanone, 520

ng, 1.53 mmol) and 10% pal | adi um on carbon (80 rrg n THF (10 nlL) was

sti rred under a hydrogen at nosphere overnight. e cat al yst was filtered
the filtrate ncen t acu crude

soI i dIPha‘a%F‘écc? %Wf %A)anﬁg}%s&u&m%ij ulécet at e/ benZeﬁsé's? {%?%Weg’é? 100 ny

(19% yi el Aporptiout sdidt yel | ow powder, np 162 164[err]C. 1H NWVR

30007 5 LN onlSo gy Sz e ds gy 20 s 6 1 gl 2T,

(1H, s), 7s9@dH( bda, 1486173 1181212041 AHO8ad, $E8.6, 7.5, 1.1 HY),7.25. (BHHM, ) =@.191 (1H,
d, J = Anal . Calcd. for O 6HLANAOS *

H20 [err]lQﬁF%“é(lwg@HzPﬂ%ég’s)N 16.66: S, 9.54. Found: C, 10 59.02:

H 4.61; '%Nmaaeoﬁ,d,& 8&48 162.1, 152 BXe430, €340, 21)314 129.9, 126.4, 126.2, 122.0,
(4- Amygo- lpzq ¥1‘)8(4 am no- phenyl am no-t hi azol - yI) met hanone

[err] 105.6. [err]

The titl| egHRP UG RRE .6 B39BEHGId: 3sge that described for Exanple
D). Catal ytic rédgﬁgﬁ 3n€hgmt he title conmpound of Exanple A(2

( (4- ni t r o= pEramply C(181 3 nfrmino-2-{4-[4-@Rnyiflaetornthyl hpiperazin-d-yi-phepyaminabne)
provided, aftor: é\gg (ygtﬁddog%@gngﬁ _dldupib&t hanol . 410 ny (90% yi el d) of

red anDrphous po

2 XOQ}%

1-(4-Nitro-phenyl)-4-(2,2,2-trifluoro-ethyl)-piperazine, which has the structural formula
Ff N _
Fr U\QNOZ, was first prepared in a manner atialogous to tert-butyl [methyl-(4-nitro-
phenyl)-amino}-acetate for Example C(103). 1-(4-Nitro-phenyl)-piperazine and 1,1, 1-trifluoro-
25 2-iodo-ethane gave a yellow-orange solid in 33% crude yield.
'H NMR (CDCI3): 5 8.13 (2H, d, ] = 9.2 Hz), 6.82 (2H, d, ] = 9.2 Hz), 3.51-3.38 (4H, m), 3.1b_0-
2.99 (2H, m), 2.87-2.77 (4H, m). |

»

30 108



1H NVMR (DMBO-d6): [err] 10.85 (1H, bs), 8.44-8.20 (2H, bs), 8.36 (1H, d, J
= Hz) 8.17 (1H, d, J =8.7 Hz), 7.89 (1H, d, J = 15.9 Hz), 7.86

(1H d, = 15"994711)45 7.62 (2H, d, J = 7.8.Hz), 7.37 20 (2Hpcirusdszseh. S
Hz), 7. 09 (1H, t, J = 7.8 Hz). FABI\/S (M—I+) 311. Anal . Cal cd.
for Cl6H 4NACS [err] 0 5 H20: C, 60. 17 H 4.73; N, 17.54; S, 10.04. _Found:

€ ndoo 0% e b B S e i, SRS G et gt

phenyl) - meghanomg [err]
The title prepared essentially as described for Exanple D(1).

Catal ytic r edussd M2 pfas degt ﬁrbﬁdr&l if Qi acanafog xR B Bl (@-rhdtiyl-piRyLiR 6 NU
(30% vyield) of an anor phous sol.id.
111 y)-anilipe far ExepRle( d@mefahFl}ylkﬁr%% 2(%“0@)6&@-@5”@2# e,

7.31 (2 gale»i)row@so(ﬁdkﬂlm‘ﬂcﬁ@e ﬂeiﬂ:. J = 5 HZ) 7 08 (1H, t: J—
7.5 HZ) 6,72 6. 51 , J

= 7.5 H), B @ncns)) 66283ggr1<4;m &3 Hz>,%68 (zwewgqm) 5 H, bs), 3m4a$ 06

Cal cd. for [&r§L err] 0.3 MeOH C, 59.07; H 5.74; N,
18.82; S, é&é’%ﬁﬂg‘%%’ﬁﬁj Sq ,5'7'491)124 H, 5.56; N, 18.51; S, 8.36. *

Exanpl e D( 4): - (4-Isolhiocyanato—pheny])-4—(2 2Z—mﬂuoro-ethyl)—pxperazme, which has the

[ 4- Am no- 2- (4- am no- phenyl no) - t hi agol - 5-yl ] - phenyl - met hanone 10
The title corrpound was e@c@&cﬁanner simlar to that described for
Exanpl e gy 'c re on, Wis gréifardd ih aGnmAERANREods 8 Mfxanp! e

A(8) (i [4 amno -nitro-
phenyl a n@%ﬂﬂl.‘lm}’alzm-l’@vl)]‘t prbypiperaziprion Fxampls C(TR) from S44-(AdP priduore-cthabt er

talli | d) of wd
. 167 1oo@ syl pE ARER R SIS, €)1 0 ST e

7.64-7.55 ('HIHMR)(CDTE.IB‘MS 7-132H.36) =91 H2)56.87 (2i0 dg 9. Q?IHZ)J3 25§18 ddz) T 46, 58
(cgﬁ&dfj’ fgr }Eigg’f'}@ ???&zfo&%éﬂ 4 T58 F{ﬁ@ 08: N ié161 s, énglo
Found: C, 56. 94; Thetitle compound was prepared in a manner like that descnbed for Example C(1). 1-
(4-isothiocyanato-phenyl)-4-(2,2,2-trifluoro-ethyl)-piperazine and 2-bromo-2’,6'-
15 difluoroacetophenone (from Example C(79)) provided, after purification via column
chromatography with 5% MeOH/CHCI3 as eluant, a yellow powder in 63% yield, mp 99-102°C.
'‘H NMR (DMSO-d6): & 8.12 (1H, bs), 7.58-7.46 (1H, m), 7.30 (2H, bd, ] = 7.4 Hz), 7.18 (2H,
dd,J=7.8,7,7Hz), 692 (2H, d, I =8.9 Hz), 3.24 (2H, q, J = 10.3 Hz), 3.12 (4H, dd, = 4.1, 5.0
Hz), 2.76 (4H, bd, ] = 4.6 Hz). |
ag IR (KBr): 3394, 3276, 3178, 3058, 2954, 2829, 1617, 1588, 1547, 1462, 1426, 1231 em™. _
Anal. Calcd. for C2,H,0FNsOS » 0.15 CHCls: C, 51.62; H, 3.94; N, 13.59; S, 6.22. Found: C,
51.68; H, 3.93; N, 13.39; S, 6.03.
e Example C(131): (4-Amino-2-{4-[4-(2,2,2-trifluoroethyl)-piperazin-1-yl]-phenylamino}-
thiazol-5-yl)-(2,6-difluoro-phenyl)-methanone

25 NN
Ok
1-(4-Nitro-phenyl)-4-(2,2,2-trifluoro-ethyl)-piperazine, which has the structural formula

)
X0

Noz’ was first prepared in a manner analogous to tert-butyl [methyl-(4-nitro-
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H 5.07; N, 16.60; S, 9.64. * Exanple D(5):
4-[ 4- Am no- 5- ( 3- am no- 5- am no-t hi ophene- 2- car bonyl ) - t hi azol - 2- yI am no']

benzenesul f apgdisigsd €1 1] di
The title conpound was prepared in .a manner anal ogous to t use
Exanpl e D(1). The title corrpound of Exanple C(95). was hydrogenat ed and

o B b e L ™,
()2H 5d81~h-nisde9etiaarl'dZQav%Z %lfim(—é’:ﬁh ed;ohdu1933%cmdeyxkla) 7 28 (2H S) 6.43 (2H,
S), S

Do > O MR IED S B S EPHE 12 Bk A Phed =57 ), 5513 B Hem 5.16- 3
EtOiIG &ﬁg@ﬁmﬂzﬁ_ﬁ;(@; 6. 47 . 22 63. Found: C 44.23; H 3.93;

4- [ 4- Ami no- 5- (4-14r(3.2.8- Twﬁe@y«?ﬂ)ﬂmpam -12111)74%‘%%8}11“5@?&‘6? gtrysgyrg] formula
[err] 5 To a suspension of the title compound of Exanple A(5)

(i.e., etW”4- i no-5- (.2-

nitro-bedzdyl Y7t h H, %? t hanol
(|15 m.) w;syazjded ZK?QN%%-# Eﬁlaé&r?ﬂ% Te égsmr]#%ﬁt@g%Lélp?n Al trJPr3 e was
aci di f i egl)tapiline fot Example£(70). 11N4H@K10-phenyl)-4mﬁb2 &t!lpﬂlwr@reh}ml)-lpqumcgaw & ate
fprmad. -Egﬁfb%\ﬁwlﬁ X"?@)‘}d {“}ﬂ,&gﬂd\/\“h wat er (100 m_) The 10 solid was

filtered and rrn Recrystal lization from et hanol provided
672 ng 'HNMRGEDEIB! 8)6.83(2Hed,Iov8.8 Hy) 648 QH.nh I 28R HH23.40 (IH, bs), 3.11-3.06HNVR

6 | H, 8.12 (2H, bs), 8.08 (1H, d, J =
CH}E‘f G2 m}%Béiﬂ%éﬁJS)S H}é‘??(Hz) S)7.82 (1H,( td, 3): 8. 4, o.(9 He) |
7 78 7. 68 ( 4H, 14@-Isothiocyanako’idnyl)Mk2 2;2-tEfRborothyl pipdrazifieg whith haothe
Cl9HI8N4CBS: C, 53.12; H,,3.15. N, 14.58: S, 8.34. Found: C, 53.29; H,
3.25. N, 14.31; S, 8 ghple E(2): | |
44 b, 5 = it e il g 1

isothiocyanato-phenyl)-4-methyl-piperazine for Example C(70) from 4-[4-(2,2,2-triflucro-ethyl)-
piperazin-1-yl}-aniline, providing a brown powder in 89% yield. |

'H NMR (CDCI3): 5 7.15 (2H, d, J=9.1 Hz), 6.85 (2H, d, = 9.0 Hz), 3.25 (4H, dd, ] =4.9, 5.2
Hz), 3.05 (2H, q, J = 9.5 Hz), 2.86 (4H, dd, J = 5.1, 4.8 Hz).

The title compound was prepared in a manner like that described for Example C(1). 1-

15

(4-isothiocyanato-phenyl)-4-(2,2,2-trifluoro-ethyl)-piperazine and 2-bromo-2’,6’-
difluoroacetophenone (from Example C(79)) provided, after purificétion via column
9o Chromatography with 5% MeOH/CHCI3 as cluant, a yellow powde_r in 63% yield, mp 99-102°C.
'HNMR (DMSO-d6): 8 8.12 (1H, bs), 7.58-7.46 (1H, m), 7.30 (2H, bd, J = 7.4 Hz), 7.18 (2H,
dd,J =7.8,7,7 Hz), 6.92 (2H, d, J = 8.9 Hz), 3.24 (2H, q, ] = 10.3 Hz), 3.12 (4H, dd, F = 4.1, 5.0
Hz), 2.76 (4H, bd, ] = 4.6 Hz).
IR (KBr): 3394, 3276, 3178, 3058, 2954, 2829, 1617, 1588, 1547, 1462, 1426, 1231 cm™.
Anal. Calcd. for C,2H,0F;NsOS « 0.15 CHCls: C, 51.62; H, 3.94; N, 13.59; S, 6.22. Found: C,
25 51.68;H,3.93; N, 13.39; S, 6.03.
¢ Example D(1): (3-Amiﬁo-phenyl)-(4-amino-2-pheny1amino-thiazo]-s-yl)-methanone
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[err] [err] 20 To a
suspensi on of ethyl 4-[4-ani no-2-(4-sulfanoyl-phenyl am no)-thiazol e-5- .
car bonyl ] - benwoabr1gd®00 ng, 1.12 mol; Exanple C(34)) in MeQrcx/asdsntsnd was
added -1N aq NaOH (3.4 nL, 3.4 mmol). After 4 hours, the resultant

m xture was acidified with 1IN ag HCl to pH 3 and fi-ltered. The .—

o o R oy i ) B Bl
13. 15 ( 1H, Seyi)-(3iitrdphepgliimestiapor®, 320 02H Smmolgnd 20z la l,lm&nfax&m(a[qzwg) in

(% b6t i i) o Bt

C17H14NA4Cb 21d the GildaréRddicertratediin 9dcuolth gide 8700 mig of 286 56jid that rectystalbizaddront,

10,04 A %m@?@ﬁw&%g%%%?@vﬁﬁgmg (199 yield) of light yellow powder, mp 162-164°C.

2-[4-Am'§1o-1 - (4 Vi ' ' -Bgnzgni4 g

To a sol ut MR GIMSRE At STHERL f (AL 35 2R ey RGNS 16 a5

pyri di ne (53432HM,)) 2788 Heyldexs (CHPR £ (719 Hey i (1 (sY,F0MGH, &.J867.8R),)7,0541H,
the m xture was heated to refl%lx.. After 2 hours, the resultant m xture
was al | oned }o7888, 6- 21§ 8l K2 | N aqueous HO, and extracted with
20% MeOH CHCL13. The ,CHC13 extracts were conbi ned, washed with H2P and

brine, dri &HABNEMEE)SH- and evaporated to provide a dark-brown viscous
oi |, which ] {10y s B O COGH A € V59,300 H) 40819 16068; SRR Foaly C,
with 5% %?d—?ZﬂOCdeogﬂg%;gﬁita?ed R vt e e s e S
yi el d) of ysold2oH, 46bpHOERd; S,3.2% t hat deconposed at 110- 116[err]C.

lHNl\/R(Dl\/SO— 6) : I‘] .70 (JAH 3. 2 hs .. IH,d. J = 7.8
) D o gt B ikl by apfiio s phétagtid P yhihlnond, =7 §
= 0.0 Hz), 6.92 (2H, d, J = 9.0 H)PN3. 72 { 2 FABMVS ( MH+): 351
Anal. Calcd. for Cil8H14NAC2S * 0.2 20 rr .2 BtCOH C, 60.69; H 4. 35;
N, 15.39; S, 8.81. s

(o]

15 The title compound was prepared in a manner like that described for Example D(1).
Catalytic reduction of the title compound of Example A(2) ((4-nitro-phenyl)-(4-amino-2-

phenylamino-thiazol-5-yl)-methanone) provided, after recrystallization from ethanol, 410 mg

(90% yield) of red amorphous powder, mp >300°C.

Iy NMR (DMSO-dg): & 10.85 (1H, bs), 8.44-8.20 (2H, bs), 8.36 (1H, d, J = 8.7 Hz), 8.17 (1H,

d,J=8.7 Hz), 7.89 (1H, d, J = 15.9 Hz), 7.86 (1H, d, ] = 15.9 Hz), 7.62 (2H, d, J = 7.8 Hz), 7.37
20 (2H,t,J=7.8Hz),7.09 (1H,t,J = 7.8 Hz).

FABMS (MH*): 311.

Anal. Caled. for C16H14N40S » 0.5 H2O: C, 60.17; H, 4.73; N, 17.54; S, 10.04. Found: C,

60.09; H, 4.73; N, 17.58; S, 9.93.
e Example D(3): [4-Amino-2-(4-dimethylamino-phenylamino)-thiazol-5-yl]-(2-amino-

Hsc’N\O\NiS [, e ’

»

25 phenyl)-methanone

The title compound was prepared essentially as described for Example D(1). Catalytic
reduction of the title compound of Example C(4) gave 26 mg (30% yield) of an amorphous solid.

30 111



Found: C, 60.84; H 4.24; N, 15.07; S, 9.02. Exanmpl e G
[ 4- Ami no- 2- (| H-benzoi m dazol 6-yl am no) -t hi azol -5-yl ]-(3-am no- 2, 6-

di chl or o- phegpledzes hanone . PCT/US98/22809
[errL . 20 [er r]
[err] The title corrpound of Exanple C(82),

N-{3-[i- a!n no- 2- (I H benzoi m dazol - 6-
yl am no) - tHINMR (BMSCcdy):bd 19.8§ (121, 4), 8i06I(21rbs), G138 i(9H }d, AecX.@Hz)Y) 8.30 {0, ayf= 0. 220

A Ay B AR5 2 . o (R I0 S gl A5 35 B4 oA g

NaCH and &M HA s3I @M, s)p288 (6ils).ow precipitate was filtered off,
washed with H20, recrystallized from MeOH H20, and dried under hi gh vacuum
A yel | ow RABMS (Mrs‘bt i384was obtai ned in 36% y| eld, np 235 237[err] C

1HNVR (DVSO- d6) 8. H,_ bs 86 bs 38-7. 62
7.18 (3, Apal. (ja]cd r§13H19N59§ psyzp),aneOH( C, 5907)H $30%, 18858, 52

d. J=8. 8Hz) 6.6 R 04 kKL bs) . IR (KBr): 3177, 1614, 1543,
1443, 130 o ?gﬁﬂ}ﬂsgﬂaﬁg%m#ww 30

114 . Exemple DY d-Aninb.0d4-afirio HETHHAERAGEE. 591 hoyk nckiRGhes 1] 1
MeOH C, 46.42; H,_ 3.81: N, 18.04y S, 6.88. ,  Found: C, 46.37; H 3.45;

a, 15.29; N, 17.84; S, 6.77. - “a‘e H(1):

[ 4- Ami no- 2- (4- pi perazi n-1-yl - pheny M pr=zol - 5-yl]-(3-nethyl -

t hi ophen- 2-yl) - net hanone Tri hydrochl or dé

[err] The title conpound was are as follaows. To a

sol utitdn of théthlt’leEWEPﬂ?Béﬂ’ﬁﬂp’BSB &Jma% § desqrghsd for Exgmpls 1yp) )

in a mxtp(g. Chtalltit rdddctivh)of &i&dxtl%ﬂl&)&tﬁdioﬁiﬁxm& A(8) (iL.eaqaamin-Ba-pirbon of
AN HA in di oxane (200 &err ﬁ%q The resul t ant suspen5| on was 10
heat ed atPheBYlpmno)- CAk envlﬂe;ﬂgaae'&e 8% Lntmmp)) gy attes recsystallization

filtered. f,-a}h@maﬁalpgoqg% @0V yeld) of origé pbdenafip Y61-1e9aghydr ous et her and dri ed
to provi de a yellow solid |}g 97% ;/alu%lg rrpefﬂip98- 200[ err] C 1HNVR

( DVBO- d6) 1x [mmtnmosdz) (&H. SSTOIH, 9), 825 (A bs)H 3 )54 775561911(:3:;47 49,7.38 G5,
Hz)742,$ 63_% 98708}&3 m, 3.38 (4H, d, J = 4.4
Hz). 352274 HHQ)J 8.6Hg)( (251)‘” Sﬁﬂzhs(zRé? bs3177. 1614, 1543, 1443,
1308 cm A Cal cd. for C19H2N50S2 (MH+): 400. 1266.. Found:

400. 1254]“31}"%(!&(&5% %e“;ﬁ cd. for CLOH2N50S2 [err] 0.6 H20 * 3 HCl: C, 43.91;

H 4.89; anl:l@aléd7for$315ﬁ¥4ﬁ&8 FB0d C, 56.96; H, 5.08; N, 16.61; S, 9.50. Found: C, 56.94;
H, 5.07; N, 16.60; S, 9.64.
+ Example D(5): 4-[4-Amino-5-(3-amino-5-amino-thiophene-2-carbonyl)-thiazol-2-ylamino}-

HaN 5
RPeson:)
g \H NHz

The title compound was prepared in a manner analogous to that used in Example D(1).

benzenesulfonamide

20

The title compound of Example C(95) was hydrogenated and recrystailized from EtOH to

25 provide a brown powder in 96% yield, mp 268-271C.
'HNMR (DMSO-dg): & 10.97 (1H, s), 7.91 (2H, 5), 7.82 (2H, d,J =9.1 Hz), 7.78 (2H, d, J=9.1
Hz), 7.28 (2H, s), 6.43 (2H, 5), 5.81 (1H, 5), 2.34 (3H, 5). v
FABMS (MH"): 410. | .
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C, 43.61; H 4.97; N, 13.12; S, 12.16. * Exanple H(2):
(3- Am no- 2, 6- dICh| or o- phenyl) [ 4- am no- 2- (4- pi pera2| n-1-yl - phenyl am no) -

t hi azoI 5- yI | wonsdhagy@ne Trihydrochloride . PCT/US98/22809
[err] -20. [err] _
The title conmpound was prepared in a manner | i ke that descri hbhed for Exanple

4690 vi el b, AR Splsdclor TN °f<z-EE%%%%%@?&@%@%@@%@#%%&%‘iH' ”

gsggo Zlﬁo(?dmjdm,m;zal& (a,bstwdmov s, BOLLHZ), 6.98 25 (2H, d JKB 8. 432%25
: S r ,
1618, 1560, '141§@mpieb'§>cﬂ1[’i “Ansino- (2ﬂRF3AEWB°3;1%§1g 'nyzﬂﬂ%%i ( VH+)

463. 0875. Found: 463.0862. ch C20H20C 2N6C)S [err] 3 HC
[err] 0.5 dioxane: C, 42.84; H, 4 4 N, 13. 62 S, 5. 20.
Found: C, 42.96; H, 4.47; d, 28.%8 Snop. 15.

115 5 1* Exanple H(3):
[ 4- Am no- 2- (4- pi perazi n- 1-yl - phenyl am no th| azol - 6- di chl or o-
pbenyl ) - met hanon&o a suspension of the title compound of Example A(S) (1 e ett[yéﬂf[]l—annno-s (2-

: ¥ . N
Gesct i bed PO BSERtly S Rp AdntoSPRENAS o$0imels SRERSS. f RoalBHFhy) rifadabd
provi ded a EmaNhOH( (3@l g. Aﬁeﬂw/mym:!s,dhe m;xtm&aswﬁdified to apHIdNWimDMHG)
[err] 7.60-

(KBr): 3395‘”*‘%’8 yglﬁf%'* prfggéaté el The mixhird W peds 46 Sler Adh mi ), he' R

C20H20 CC:I} Nosofid Mbtered’réﬂ afld fifised ndthrvebiterd RBcr§stdization froﬁnethanoﬂ:pio@ﬂied 672 mg
c20H19cHY NS H20 47.78: H 4.47: O, 20.45: N,
13.93: S, o' ‘Eilé’fyﬁ‘i ‘%e 2%2%%4 38: O. 20.57° N 13.56° S

Oy ari o- 2- ENHE B0 45) 8 1275, 08 Pl A3 {1 83 GEL b 808 (IRL 6 Y 7882,

phenyl) - nethen@eed, J = 83 Hz), 7.82 (1H, td, J = 8.4, 0.9 Hz), 7.78-7.68 (§18)m].

FABMS (MH™): 385.
Anal. Calcd. for C19H18N403S: C, 53.12; H, 3.15; N, 14.58; S, 8.34. Found: C, 53.29; H,
3.25; N, 14.31; S, 8.11.

¢ Example E(2): 4-[4-Amino-2-(4-sulfamoyl-phenylamino)-thiazole-5-carbonyl}-benzoic Acid
. o :
OH

15

HaN, O
He
N7y
To a suspension of ethyl 4-[4-amino-2-(4-sulfamoyl-phenylamino)-thiazole-5-

carbonyl}-benzoate (500 mg, 1.12 mmol; Example C(34)) in MeOH (10 mL) was added 1N aq
NaOH (3.4 mL, 3.4 mmol). After 4 hours, the resultant mixture was acidified with 1N aq HCl to
PH 3 and filtered. The isolated brown solid crystallized in EtOH to provide 330 mg (70% yield)
of light brown crystals, mp 298.5-300°C.
'HNMR (DMSO-dg): & 13.15 (1H, s), 11.14 (1H, s), 8.31 (2H, bs), 8.02 (2H, d, J = 8.1 Hz),
7.718 (4H,s),7.77 (2H, d, J = 8.1 Hz), 7.26 ( 2H, s).
HRFABMS (M+Na*): Calcd.: 441.0303. Found: 441.0320. ' v
Anal. Calcd. for Cy7H;4N4OsS; © 0.4 H,O: C, 47.97; H, 3.50; N, 13.16;S, 15.07. Found: C,
43.04; H, 3.48; N, 12.98; S, 15.18.

20
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(4- Am no- 2-[ 4- (4-t-but oxycar bonyl - pi perazin-1

-yl)-phenyl am no] -t hi azol -5-yl }-(2, 4, 6- - trichl oro-phenyl) - net hanone,
whi th has t %Mé?st ural formul a err] - - 20
was prepared essentially as described for Exanple C(1).  FPCT/USI822809

1-t - But oxycar bonyl - 4- (4-i sot hi ocyanat o- phenyl ) - pi per azi ne (from Exanpl e
C(101)) and 2- brono-2',4',6"'-trichl oroacet ophenone (ffom Exampl e’
C(107) 1 gevExampledc m-m:m&methoxy- phemdaminbpthiecoker ocartiinghi-enzoglitkile 144 ny
(50% of yell ow anor phous powder,smp 192- 193G d)._ 1H NMR ( DVBO- d6) :
[orr] 7.78 (2H 9), 7.33 (2H b% (i) 3 = 9.0 Hr), 3.15-3.05 (4H
m, 1.45 (s, 9H). 25 IR (KBr) , 6, 3166 1676, 1608, 1577,

1544, 1461, 1421, 1366, 1235 1202, 116 0%10 N

HRFABI\/B

Cal cdf or C25H26 S Cs+ 715._.984 7 982

Cal cd for Char Shsrnsaiaion of e sombound &F Exmie G5 B 09 & 4043 5500 in pyricing (3.
EIL.% 173(9) 5g mLJ-Was%Hded coppeﬁ) chanide. (76Dmp8.86 mmbl), £id;théInixeurd Gias BeatehQo %IHGCI

The titl eAgﬁrn%)'Eﬂ‘l‘Fﬁzl %gsugyrgﬁgytg{f was allowedacool, acidified with 1N aqueous HCI, and

{ 4- Am nO- gkrfadred ith@0%: Me@m? bqrﬂeytnc 63 extradts PBFebirBined, washed with H20 and
1-yl) - phenyl am no] -t hi azol trichloro- phenyl ) - met hanone (50 ng,

0. 086 brinepddied avasNaaSQ4; andl qvnpqratﬁd !qm‘c@maadmbbmm(ﬂiﬁmﬂ Guhichrwas at

o onaed Vi et St chrpmealnd el Tt 5% MeCRCHA 1, Hog el

suspensi o I aﬂzs.ﬂn 198 Jield) ¥8el16W aRd S¥RH Sk sion
wi th NOOH ﬁoﬁyﬁoﬁt&hﬁﬂl e%@to ?go aﬁeon of ?h&rﬁ; 420tg%]\‘éﬁlygslelalzm:)ﬁ)D

armrphous”pﬁ)ﬁder 1H NVR (DVBO-d6): [err] 7. 80 (2H, s), 7.38 (2H d,

Tore. " 16 NMEs iMSEh g 170 i), B4 1o, by 7,9 T R g SRR 7 365 ke D

020H18013ﬁ45@$1((M-1+t)1 1484, 0345), THM2(2H; d,480.0825 6.92 (2H, A\1al9.0 Ha), 842 {3H, s).
C20H18C13N50S * 0.8 MeOH [err] 0.8 CHCL3: C, 42.96; H, 3.67; N, 11.60.
Found: 10FABMSAMEED: 3pl. 3 45: N, 11.27. * Exanple J(2):

l[oﬁeﬁ;‘,“l no- 3.{.{}4(:%%&2 Pr g ANYO39068Y 10 4622 Bl AE060.65; Y, 436 2NE15Hd, SUPEL-
[err] 5 Found: C, 60.84 M 4t24f Ne1ScomBp021 was prepared essentially as described
For Bxanpl € Ll e G, Ja Alsinb-2 1 fi-benzoimidazol-6-ylamino)-thiazol-5-y1]-(3-amino-2,6-

dichloro-phenyl)-methanone

: . _ NHp
20!
S
w \ Ci
20 | by RN,

The title compound of Example C(82), N-{3-[4-amino-2-(1H-benzoimidazol-6-
ylamino)-thiazole-5-carbony!]-2,4-dichloro-phenyl }-acetamide (100 mg, 0.220 mmol), was

placed in 6N ag. HCI (4 mL) and stirred at ambient temperature for 24 hours. The mixture was
brought to pH 7 with 2N aq NaOH and the resultant pale yellow precipitate was filtered off,
washed with H,O, recrystallized from MeOH/H>0, and dried under high vacunm. A yellow
solid was obtained in 36% yield, mp 235-237°C.

'THNMR (DMSO-dg): & 8.16 (1H, bs), 7.86 (2H, bs), 7.38-7.62 (1H, m), 7.18 (1H,d,J=8.5 ,
Hz), 7.02 (1H, d, J = 8.8 Hz), 6.68 (1H, d, J = 8.7 Hz), 5.50 (1H, bs). .

IR (KBr): 3177, 1614, 1543, 1443, 1308 cm™.

FABMS (MH*): 419.
30 114
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conmpound of Ekarrple C(101) (250 ng, 0.48 mml) in CHRC2 at Jerr]C was

added TFA (5 nL). After 20 mn at 0OC, the resultant clear solution was
concentrated wosagsse to a residue which . was suspended paTRssEAsdE!
amount- of water, cooled to OC, and basified with sat. Na2CO3 to pH 9.

The solid was collected and recrystallized fromEtOH to.obtain 116 ng_(58%

ield f 20 | [ 90- . 6):

5L o e Gl RO s’ 0 G TR £, .0, PN, BOMRR Okl 5

o T R P, L S 26 o760 L
S). X .cd.: . .. Found: | .. . nal .

Cal cd. for tz’ém@msﬁéb% [4s/Aminer 244 minsraziay |-yl-phenylaminahdpipzolS-yAb(Ggnethyl- 4. 11;

E& 13|. 493 (% fricphen-2-yl)-mEiage THhydOechidtideH. 4. 33; N, 13.14; S, 6.06. 25 *
anpl e :

[ 4- Ami no- 2- ( 4- pi perazi n-1-yl -ph m nAHC hivegsOTYy 5-yl ] -(2,4,6-trifl uoro-
phenyl )-$ret hanone _
[err] 30 jLs 117 1

(o]
{4- Am no- 2-[ 4- (4-t-but oxycar bonyl - pi perazjn-1 :
-yl ) -phenyl am no]l -t hiazol -5-yl }-(2, 4, 6- trifluoro-phenyl)-nethanone,
V\%i Z:hph asyt he st ]rTE}EPH‘F aqmgqypﬁama%plgepared as fotlg\w.]To & solution ofrghc tlt?{: c)ompound of[ err]

was prepar egkafipfeett1 08) (100 Ag, 0126 minoPaH ahakmuEEMHIE(1GhE) and MeOH (0.5 mL) was
1-tert-Butoxycarbonyl 4- (4-1 sot hi o- cyanat 0£henyl - pi per azi ne ((f rom Exanpl e
C(101)) anchdded a solutionigf ANFIGI in dipxapg @0Q, Bk e TR Ecspltan AYSPRasiAD] veas C(

115)) gaye 4 ; ht i o i r j ny
[0h) o7 Pl el dontitEmepemsigbli Sobr M K, e i L
132- 135[ er rya Wagkedowmitihandyirous ether and drieg 4R nrevideanyellowesoligl irg9 %8 yield-mpH9B- 7. 46
(2H, d, J 3@ Hz), 7.20-7.10 (4H ), 3.74-3.62 (4H, 10 n), 3.28-3.20
(4H m, 1.60 (s, 9H). | R (KBr): 3389, 3282, 3178, 1686, 1637, 1604,
1546, 1427, HIGIB ( de)1 2319.80K1H8m), P221(1H, bs), 7.6010 86 d, 098.0¢m).- 7142 (1H, d, T =

HRFABNS: C% SHaT ' 1. 3@%&: 5 2 Anal .
Cal cd for ?ﬁ%"éﬁ%@'@@?ﬁ?ﬁ%ﬁ??ﬁzﬁ% :,&Eiﬁ_@g;)ﬂ 5.44: N,
12.19; S, SRAKBr): 3177 A6uhdl548; 1483, 1368 cii’. 5. 07, N, 11.92; S, 5.50. 15
The tithe compound was prepared essenti.al Ia/0 as described for Exanmple J(I)
to give a HRFABMS: Caled. for CioHzNsOS, (MH*): 400.1266. Found: 400.1254.
Anal. Caled. for CisH2NsOS; « 0.6 H,O » 3 HCL: C, 43.91; H, 4.89; N, 13.47; S, 12.34. Found:
C,43.61; H,497; N, 13.12; S, 12.16.
e Example H(2): (3-Amino-2,6-dichioro-phenyl)-[4-amino-2-(4-piperazin-1-yl-phenylamino)-
thiazol-5-yl}-methanone Trihydrochloride

20 *3HCI

The title compound was prepared in a manner like that described for Example H(1).
The title compound of Example C(106) provided a yellow solid in 48% yield, mp >280°C.
'HNMR (DMSO-d¢): & 8.88 (1H, bs), 8.00 (1H, bs), 7.40(2H, bs), 7.18 (1H, d, J = 8.7 Hz), 6.98
25 (2H,d, T = 8.4 Hz), 6.80 (1H, d, J = 8.7 Hz), 3.38 (4H, 5), 3.12 (4H, s).
IR (KBr): 3406, 1618, 1560, 1458, 1308 cm™.
HRFABMS: Calcd. for C2oH3;ClaNsOS (MHT): 463.0875. Found: 4§3.0862.

Anal. Calcd. for CoH20CL:NgOS » 3 HCI « 0.5 dioxane: C, 42.84; H, 4.41; Cl, 28.74; N, 13.62;
S,5.20. Found: C, 42.96; H, 447, Cl, 28.58; N, 13.53; S, 5.15.

v
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brown solid, which was purified via colum chromatography with 10%

MeOH CHCl 3 as el uant to provide 57 ng (60% of a yell ow orange

anmor phous sowb@esfagd deconposed above 205C. 1H NMR ( 5122805 T |
7.78.(2H, s), 7.42 (2H, d, J = 9.0.Hz), 7.01 (2H, d, J = 9. , 3.30-3.18
(4H m, 3.14-3.02 (4H m. 20 IR (KBr): 33406, 1603, 1544, 1430, 1237,
1120, 1034 cm 1. HRFABMS: Cal cdf or C20HL8F3NSOS( MH+) :  434. 1262, Found:
434, 127, * ExamgleH(3):d4rAptinoc}-(4epiptiaztd ndeheqyiamipo)gl -2,@dighloree13: G,
47.65; H, 4.&%,‘,},1%6%0%%; S, 5.94. Found: C, 47.84; H 3.64; N, 12.59;
S, 5.69. Exampl e J(4):

4-[ 4- Am no-5- (2, 6-di fl uoro- be’nzoyL)\-t hi azol }2-gl ami noj - N- pi peri di n-4-
yl net hyl - benzenesul f onanmi de 25 BN} ' _

[err] 30 ' s 118

N-t ert;sBut oxycar bonyl - 4- car banoyl - pi peri 3{ ne, ch has the structural
f or mul . alerr - | Lows. . To

i soni pecot am deleqSt.ltECf%é‘,pr.W%ﬂmi%%ﬁgﬁﬁ% tha ée%fﬁ%\é\/%ﬁ%xawgg’ }g&jed
di - t er t - bThy Litlelcomapound of Exafipledd(195) pévidedrayelipwaolid W, 445% yield, mp 298-300°C.

over nr gne RN BB 87 sllsg ter T TetR e e s E L 3 G hce e 1
resi due Wag (RBH B89N, hetsyvesys, (443l ogaand | N HCL. The organic | ayer

was washed with water and brine, dried over Na2SO™4, and concentrat ed
to give 8HRRARMSCylcd|for) Cofl0@hNs@S SMHMY, 4481766, Faundu 948109t hout furt her

DT LR P g o GBS L2 85 b 08, () B B

J = 13.7, 6387 Foimy; Cl 4B99(H14.3%G), 20.5% W11 B64S46.2) , 1.65-1.57 (1H, ), 1.44
(e has *t Rl ICD, ATy A R dtainl -1 b By SRLCEY - BARSHAS . o

foll ows. To plefif)-inethadonrycar bonyl - 4- car banoyl - pi peridine 15 (15.6 mmol) in
THF (40 nL) at -78 C under Ar was added Li g H4 (592 ny, 15.6 mmol). The

m xture was allowed to warmto anbient te e slowy and after a half
hour, recooled to - 78['9”-@[(@ q c‘lfe_ et hyl "acetate, and
partitipned between Et OAc and 2 fe c | ayer was :
separated, dried over K2CO3, and concentrfated to @ive 1.98 g (59% vyield) of

yel | ow {4-Amino-2-{4-(4-t-butoxycarbonyl-piperazin-1-yl)-phenylamino]-thiazol-5-y1 }-(2,4,6-

trichloro-phenyl)-methanone, which has the structural formula

20 , was prepared essentially as described for Example C(1).
1-t-Butoxycarbonyl-4-(4-isothiocyanato-phenyl)-piperazine (from Example C(101)) and 2-
bromo-2’,4’,6’-trichloroacetophenone (from Example C(107)) gave a black tar, which
precipitated from EtOH to give 144 mg (50%) of yellow amorphous powder, mp 192-193°C (d).
IH NMR (DMSO-dg): &7.78 (2H, s), 7.33 (2H, bm), 6.98 (2H, d, J = 9.0 Hz), 3.15-3.05 (4H,
my), 1.45 (s, 9H). | |

IR (KBr): 3389, 3276, 3166, 1676, 1608, 1577, 1544, 1461, 1421, 1366, 1235, 1202, 1164 cm-l,
HRFABMS: Calcd for CysHasClsNsO3SCs (M+Cs*): 715.9847. Found: 715.9822. .
Anal. Caled for CpsHpsCl3NsO3S * 0.75 H,0 « 0.4 EtOH: C, 50.40; H, 4.90; N, 11.39; Cl, 17.30;

S, 5.22. Found: C, 50.69; H, 5.16; N, 10.98; Cl, 17.70; S, 4.90.

25

30 116



slurry, which was used wi thout further purification.

N-tert-Butoxycarbonyl -4-[(4-nitro-benzenesul fonyl am no) - net hyI ] - pi peri_di ne,
which 20 WO 99121845 . cT/UsSri2koo

has the structural formula , was made asfollows 4-

~ nitrobenzenesul fonyl chloride (2.05 g, 9. 24 nnDI) was added to.a squLlon

f 4- t hyl - tert.-but b di 9
O R IS M s B B R L P05 Pl e el
' hou r, conc epipeﬁmq-ylmpummuncf}nliam&yl}-l(hﬂédndﬁlﬁbmqmanﬁ)d&n@ihanmdso mg, O. 0&6

: The or ic |ayer was washed w o~passe

thr ough a pgﬁ“ irredd fny té‘gu‘br@?ceu‘éﬁﬂa Mﬁ ?‘é’?é‘u&e go%e\'/% E““?a?% C(%’@W‘mal
yi el d) of yghbeios Hateflwaydiided) a‘ﬂ@ﬁatldqmmmﬂhsed for néutthliZa€ion. PPk feiuta@hat on.
4-[ (4- Ami no- benzenesul fonyl am no) - ﬁs]t rt but oxgcar bonyl eri dl ne,
whi ch suspepgion;was filtered ¢e phtaip afygﬁ?mp c which gave a suspénsion with I"R‘Ré’s?‘? bar ed
as fol | ows. and 1e& EJ isoldfibn of 22 mg (42%) of yellow amorphous powder. 119
1 Butoxycarbonyl-4[(4-nitro- gbenzenesu f onyl am no) - met hyl ] - pi peridine (1.70
g, 4.26 mmol} NMRB (DMSO-#)Pc T3Q 3D syF)38 (MBCHI €100 Hiz), 7.04 12,8 <(A0HaL) was
stirred under h dro en for 2 hours and filtered. The filtrate was

concent r at edR {EBR: 33%. 4284, BhE 16%55 16k 154344615 1423012091137 e hr onat ogr aphy
wth 5% Me BN aéal‘é H;} mH[Q@%jw‘g ﬁ\@H‘J) 3,84@3468%% ehghoxak wWhite solid,

whi ch was used w thou purificati

N-t ert- But oAgnelaﬂbbdiorﬂtelﬂx(aﬂlaNm 1.8 Methe Q-Blfdiﬁletnﬁs‘m 96 by BT No) L.66: tHopnd:-
pi peri di C\/\@iglfl}p%sﬁt ﬂens&-; uctural formula , was
prepare manhef anal ogous to

1-(4-isot h| ec;&aaniph,nfm)e Y-Amine2 f#piperazint byl-gheaylpnénolfidol-5 44 - Qo-diftusro-
benzenesul fony m )nm% nmet hyl ] - N-tert - but oxycarbonyl - pi peri di ne provided a
yel |l ow solid i 36 eId whi ch was used w t hout further purification.

4-{ [4-(5-Acetyl -4-am no t hi azol - 2- yI am' no) - z nesul f onyl am no] - net hyl

}-N-tert- but oxycar bony!l - pi pgriy the structural formula

was prepared in a manner anal ogous\.L,d‘I é Exanple C(I).
nzen

N-t ert - But oxycar bonyl - 4- (4-i sot hi ocyana I fonyl am no) - net hyI ]

pi peridigye and 2-pronp-2',6' -difl uoro- acetQB enone from Exanpl.e C,E_
provi ded a yel | owAhe title copippEnd wasqmeprdssignually as dﬂqn of Bxasaplg dfl)- %F}F]“ﬂe

11.22 (1H  gdmpchnd Of ERAFplO €101 (286 M, 038 2hibl) MCH,CIPA 00 OHad aded TFA (I mi4.
After 20 min at 0°C, the resultant clear solution was concentrated in vacuo (o a residue which
was suspended in a minimal amount of water, cooled to 0°C, and basified with sat. Na,COs to
pH 9. The solid was collected and recrystallized from EtOH to obtain 116 mg (58% yield) of
yellow solid, mp 190-193°C.

'HNMR (DMSO-dg): §8.13 (2H, bs), 7.52 (1H, p, ] = 7.3 Hz), 7.36 (2H, d, ] = 8.7 Hz), 7.19
(2H, t, ] =8.7 Hz), 6.99 (2H, t, d = 8.7 Hz), 3.24 (4H, bs), 3.13 (4H, bs).

HRFABMS (MH"): Calcd.: 416.1357. Found: 416.1370. |

Anal. Calcd. for CyH;sNsOSF; ¢ 0.7 H2O » 0.7 CF;:COOH: C, 49.96; H, 4.11; N, 13.49; S, 6.17.
Found: C, 50.16; H, 4.33; N, 13.14; S, 6.06.

20

25 ¢ Example J(3): [4-Amino-2-(4—piperazin—1-yl—phenylamino)—thiazol-S-yl]-(2;4,6-triﬂuoro- :

”O‘O-r?&:% '
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(2H, dd, J = 7.8,7.7 Hz), 3.89 (2H, d, J = 12.8 Hz), 3.35 (2H, s), 2.52
(2H, d, J = 1.2 Hz), 1.60 20 (2H, d, J = 10.1 Hz), 1.56-1.42 (1H, nj, 1.39

(9H, s) 0. Yo dotkasd, J = 12.8 Hz). The titl m?j was
prepared in a manner anal ogous to that used in Example J(1 l)eC {

[ 4- (5- Acetyl -4-am no-thi azol -2-yl am i no) - benzenesul fonyl.am no] - rrethyl}
-N-tert- toxycar erldlne rov rown solid in 28%

yield. 1 1HRK7P@‘T‘%W%C@' ¥ {‘)‘é b%yllﬂP%ﬂP @y pheny %mekmmalsﬁ-yl}-ﬁéé 7.42
(1H, m, tﬁﬂﬁ&o(plhéhylﬁmeeﬁanonz which has- t&d?s)mctﬁralﬁanhﬁﬂ d, J =7.8 Hz), 3.80 (2H,
bs), 3.05 (2H, d, J = 10.Q Hz), 2.60 (2H, d, J 68Hz) 25 1.65 (2H, d,
J-122Hz) 152(1H 'Q‘f 107 (2H, d, J:100Hz) HRFABMS ( MHY) :

Cal cd. % 06. Anal Cal cd. for
022H23N5 r] 0.2 CF3COOH: C, 50.65; H, 4.73; N,

5,012 $S € F5Q\:a9§sepﬂed beséftiallas dederfbld for Exdripib(1). 30
{ 4- Ani no- lztepzﬁI(twgarbowlﬂr%%qﬁwcm@rmm)-mlpsqaymfoffgmﬁmm@gM})az@? -5-

)[/Lr 1 ] - ( 2, Bordb Ll 4B uBRAESPheRtHE REHA BRample C(115)) gave a yellow solid, wt[ugt; r

2, 6-Ci s- onryﬁqlwfifmn{ﬁt% torgine 200 ma (B0%) peyelow semornhentpowles thatdarkenediatt ur al

forml a 25-130°C, 0§ {32-135°C (d d was first prepared
essent i alﬂ y as descri bed (F(()rec%Rpor?gt)hyl 1- (4-nitro-phenyl)- pi per azi ne

for ExanplEENBRLA):CN)i §-8Z9 (6H skt 46,(RH| ¢ydr=c20 He), §204. 0. AH, m),310036%/48, d) of

yel l o r 0-213 [err] C, which was used w thout further
purif\rllvgat’f‘bﬁ%\%%(“ﬁpmﬁﬁl y: [err] 8.03 (2H, d, J = 9.5 Hz), 7.02 (2H,
d, J = 9.1R (KBb: 3’386&282*317@0168@ 16371;21664 1546, 1427, Q3487 134321 83; 1R81124H. M,
244233(3H m,.1.03 (6H d, J = 6.3 Hz). IR (KBr): 1596, 1509,

1482, 1319359992m 4193, 1119, 1101 le Anal . Calcd. for Cl2H17N302:

C, 61.26 yRkadme®ic r?i\lidfy%%ﬁ'i%gﬁf%ﬁ*)a%ﬁ%7 'irouZd|%34 Py 17. 84.

| -tert- But oxycarbo ni tro-phen i pérazi ne, which has
the 15  Anal Calcd for C25H26F3N503S leO O[SGEtD}-I C. 54.35t HuS441Na 12187 Sn5158.

, was pr d di et hyl - 4-

(4-ni t15oeﬁﬁé%y ?ﬁpé%gfg??n% ‘?f%og f’CsOS4 25 mol ) in dioxane (20 nL) was
added di -t ert - Bbe title compound was ﬂzrcme@%elmﬂwzgde@mz@i fonBkampla d(1No give a

N i1 SODI@RYH E3HAY 1 fih USs buifibh viHrootion el draptfyvifi 10% MeORACAI s B0

the m xture was a 0 COO evapor YNEss.
suspendedo iprovidet5d mg (760%0 ef ayellofforangzsinorphailg solidaliae d@compdsed labw ZOﬁ‘tQ—:r vacuum

urther A Ntich: o774 el & APHFRL gt o880 s S

2.1, 2.1 @E)m),6.80562@0,89d, J = 7.3, 2.1,2.1 Hz),

20 IR (KBr): 33406, 1603, 1544, 1430, 1237, 1120, 1034 cm-1.
HRFABMS: Calcd for CaoH;sF3NsOS (MH'): 434.1262. Found: 434.1274.
Anal. Calcd for C2oH,3F3NsOS ¢ 0.7 MeOH « 0.7 CHClz: C, 47.65; H, 4.02; N, 12.98; S, 5.94.
Found: C, 47.84; H, 3.64; N, 12.59; S, 5.69.
e Example J(4): 4-[4-Amino-5-(2,6-difluoro-benzoyl)-thiazol-2-ylamino]-N-piperidin-4-

ylmethyl-benzenesulfonamide
25
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4.30 (2H, ddd, J = 13.2, 6.8, 4.5 Hz), 3.71 (d, 2H, J = 13.2 Hz), 3.22 (dd,
2H, J = 12.8, 4.5 Hz), 1.49 (9H, s), 1.29 (6H, d, J = 6.8 Hz). .. IR
(KBr): 1689, #wadebr184489, 1400, 1322, 1257, .1057 cm 1. 25 PCT/US98/22809
1- (4- Am no- phenyl ) -4-tert-but oxycar bonyl -3, 5-di et hyl - pi perazi ne, which has
t he [err] structural -fornula _

was pr pared a

i -tert-b toxyca Ff%}é'gg\%catwdrl%f% ﬁlpfrr’&n%ﬁéelﬂg}} I}asrﬁ'c sé?‘ﬁ‘k‘faf\g’rf‘fla48 g,

4.41 mol) HF 30 121
1 (20 nl) Szm_) with 10% Pd/ C as catal yst gave 1.12 g (83%
yield) of a cI@ar i &Ky, was made s follotvs.CTo isesipetoeainide (3100Ug, 3010mhM6l) in dioxane

f t d, . J = 4 Hz 6.81 (2H,
gf”i] I=Cg.l4 @99“@“?& fdt- CéD‘g’ %“’-“Iaﬁ’? %‘ §8§133’(§?é"%'°9“ﬁ9 71)(2H, d, (J =
}3628 HZH)Z§ %&&p&ﬁﬁbthﬁldnunk (6.0, 212%. thmbl.) ThelmibRure s aﬂéwed]{o%ﬁr &ebhighd, then

| - (t ert - But ORpratet undrrgdusedspressuredp Spinpssr The residue yap partitignesihstwnea G¥IG #idper a
zi ne, IN HEL The Sganié f&?eﬁbis%h@cﬁhtﬂ Wht8HA brine, dried over Na,; SO, ai@S

prepared in a manner anal ogous

4- (4-i sot hi @@m%meém]gﬂ?ﬁ?&ﬁs?‘fywld}fze‘ww selids which wys3sgd without further

1- (4- Am no- ﬂ*} &id¥fion: 4-tert- but oxycar bonyl - 3, 5- di et hyl - pi per azi ne
provi ded a clear sticky foamthat recréat allized from10 cold

et her / hexan@ENMR CRGH)s § 5o @H; bs), 493/ @Hals) + 13.8809,2.33 @H, ty) 97183 2Hr), 2.08
1H NWVR 167 =
2" 204, 080 a0 byl P9 fabads £ A, 91, T (il 130 i, syl bl s

11.6,3.9 HzPH, 9.41 (9H, s), 1.28 (6H, d, J = 6.8 Hz). | RCKBr): 2175,
2135, 1691, 1507, al for
ClarbsNaces: o EADolafit \CER oulok{drehdP %Pgm'é% wajeh ha IR stru Bt foronl
7.32; 15 %_196, h 9. 39. 4- Ami no- 2- {4- (

1-tert-but oxycork 2 6- ci s-di net hyl - pi per azi ne- 4-yl) - phenyl am no] -

t hi azol - 5-yl - (2, 6xdi f 1 uo.r\wlmu?ym followh.afio Netertvbintoxiycdrbenyl-H €arbamuyitpipeaidine

formul a
was prepsgre Slﬁrflrl '301 nnrlr?gl?‘ (4glrg{r'ogtoassctu3detrr¢artwaﬁ§celf 4 IF‘}A%‘ (5%(% [0 E(T)D The
8
1- (t ert - But mkywamapaidwed 20 $amk to- abiwit kepiperhtird siosdy htdmfgeamhﬂﬂhm,eregdo)edpo per a

or ovi ded a JErBSaRY b el aclle, il Syt BIRERNEICAY REAV BT bt

purifi cati olayer was sephtdddRiridd\E€: RE)O;, [amrdohc&ﬂ-aﬁﬁ ttﬁ kivk‘— 198.g (89% JiddHdf yé]ﬂ‘r)w

7.56-7. 44 ( 7.38 (2H. d L 7.18 (1H, d, J = 7.7 H),

7.15 (1H, J‘ w"é‘:h é"z tf“é‘ﬂ“"d“%ﬁam“g 0 Hz), 4.14-4.03 (2H, .

3 49- 3. 41 (2H) nW-teﬁ-Hzﬁo:(yZH'boﬁlﬂ-4-ﬂ4mtrb2>eﬁzenésﬂfoh¥l)lnnnb)4&ﬂ(v§ﬁ>1p§idmelwﬂféh( 6H,
J=6.7 H

" O HO
has the structural formula , was made as follows. 4-

nitrobenzenesulfonyl chloride (2.05 g,' 9.24 mmol) was added to a solution of 4-aminomethyl-N-

tert-butoxycarbonyl-piperidine (1.98 g, 9.24 mmol) in THF (20 mL) at ambient temperature.

The mixture was refluxed for 1 hour, concentrated in vacuo, and partitioned between CH,Cl, and

IN HCl. The organic layer was washed with brine, dried over Na,SO;, passed through a pad of
25 silica gel, and concentrated to give 1.71 g (46% yield) of yellow solid, which was used without

further purification. .

4-[(4-Amino-benzenesulfonylamino)-methyl]-N-tert-butoxycarbonyl-piperidine, which

?
e va sVt
has the structural formula o W °

30 119

, was prepared as follows. N-tert-



25 FABMS (MtNa+): 566 The title conpound was prepared in a
manner anal ogous to that used in Exarrpl e J(1)-

4- Ami no- 2- [ 4w6 941844 - but oxycar bonyl - 2, 6- di net hyl - pi per azi nE ,
) - phenyl am no] - t hi azol - 5- yI - (2 6-di 1 uor ophenyl ) - met anone pr OVI ded a
brovvn powder in 52% yi el d, 293-294.5 C .o

rT), 7 36 ?gﬁquﬁrbogxl féﬂé nf%-lgen?erfgu %ﬂa eﬁ,yh_plémlj?. et-ﬁh?)g? 36 T;‘ 0@1};1 1H,

= 8.1 Hz) % #/8 MeO¥ drid O 31() s sheed uh
> 8. 2 7%9( 2503hp), (10 £hI), drla)THF3(1 a1 st 051 derﬂjﬁrc%e@f&gﬁghﬁz).

t,
HRFABVG ( )lfef&ﬂéa ﬁ?"a&%‘l{aﬁ%?@n%ﬂr‘ﬂjma‘ﬂag thais¥es pul “V*Aﬁalrlmncm cd. for

C22H23N5 d: G
22t 64C§E§m£@%fabhﬁwiﬁ1 bﬁ@ieéi{/diﬁ:w&, eldat, proddcing\l. 345 (584% }@d)%favﬁnte $ofidn

{ 4- Ami no- ¥ Fh“@S“?ddYIWé?WFh%PB%ﬁ‘?ﬁ‘Pﬁ- 1-yl) - phenyl am no] th| azol -5-yl) -

I(-I-2N6 gg” uor o- Q'lf'Wkﬁto%ﬁ‘ﬁﬁ'ﬁﬂﬁ[(4-1sothxocyanato-benzenesulfonylammo)-methyl]-

2, 2- Di net hyl - 4- (4- ni tro- phenyl) - pi per whi structural

forrrul a [err] Q_ng@ prepared as

fol | ows. pipemthmﬂ whithdiastthe splcpirglfommilne (20 waas@repaﬂed in zCan
J. Chem, vol. 199 1328- 1 4-f] yo tro

PR e SO s L S L BTSN
100[ err] Cbéménedulfbhyraﬁuno()-ﬂmkhyﬂ-N tért-butbtyetubonylipigeridiat provided@ yellgw seliddn

ext racgt.ed t her: eth 20Q:.5 The organic | ayer was
vvashegb #ﬁ’ ‘gP"h jch as 3}#&"& g"“g g?ﬁ(g‘gﬂ‘trat ed to provide 1.17 g (100%
yi el d) ( 8‘30 4y (SN cery lmmm%mylmﬂbngmm( ! Ol‘fyglﬁﬂlmrmg .N_‘)gﬁl |3 038
1HNVR H J 5 Hz .
(2H dd, B“m’z)@a’gmiéPé?"g‘éme"'ai&‘jhh%%g}‘?#“‘ foymul 7 (24, dd, J = 5.5, 5.0

1.21
1 tert Bu%}qm -2, I- -(4-nitro-phenyl)-pi perazine, which has
t he ru , Wwas prepared in a manner

anal ogous to 1-(4-
am no-ghenyl ) 4-(tert-but oxycar bonyl ) - ?a%PﬁP ‘Pﬁlyalm%‘lnf)re?nglzqgﬂ%“ rtg?gﬁrbl e
J(5). 2, 2Example CO)nNiteryp-Butbxfchrbunlyl-4-[ (@Henlibdyapatpberzenesalfomdamideldmethidi-i ght

yel L ow o ohihih i ibRbY: £ SRl Bopqong BEH BUHIRE T bV o velloy, (1,
d, J = 9. sblidin 508 y#ld.(2H, dd, J = 6.0, 5.5
'HNMR (DMSO-dg): § 11.22 (1H, s), 8.20 (2H, bs), 7.84-7.73 (3H, ﬁn), 7.62-7.54 (2H, m), 7.24
(2H, dd4,) =17.8, 7.7 Hz), 3.89 (2H, d, J = 12.8 Hz), 3.35 (2H, s), 2.52 (2H, d, ] = 1.2 Hz), 1.60
20 (2H,d,J=10.1Hz), 1.56-1.42 (1H, m), 1.39 (94, 5), 0.91 (2H, d, J = 12.8 Hz).

The title compound was prepared in a manner analogous to that used in Example J(1).
4-{[4-(5-Acetyl-4-amino-thiazol-2-ylamino)-benzenesulfonylamino}-methyl }-N-tert-
butoxycarbonyl-piperidine provided a brown solid in 28% yield.

'HNMR (DMSO-dg): & 8.11 (2H, bs), 7.70 (4H, bs), 7.58-7.42 (1H, m), 7.20 (1H, d, J=7.8

Hz), 7.15 (1H, 4, J = 7.8 Hz), 3.80 (2H, bs), 3.05 (2H, d, J = 10.0 Hz), 2.60 (2H, d, ] = 6.8 Hz),
25 1.65(2H, d, J=12.2 Hz), 1.52 (1H, bs), 1.07 (2H, 4, J = 10.0 Hz). '

HRFABMS (MH"): Calcd.: 507.1210. Found: 507.1206.

Anal. Calcd. for C22H2Ns03S2F, » 0.1CH;0H 0.2 CF;COOH: C, 50.65; H, 4.73; N, 13.12; 8,

12.02. Found: C, 50.92; H, 4.46; N, 12.87; S, 12.18. :
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Hz), 3.54 (2H, dd, J = 6.0, 5.5 Hz), 3.53 (2H, s), 1.51 (9H, s), 1.44 (6H,
S).. . )
1- (4- Ami no- phewybgzides(t ert - but oxycar bonyl ) -.3, 3- di net hyl - pi pefpggiess22¥dsi ch
- has the . structural for rrula - -, was prepared as

. follows. 1-tert-Butoxycarbonyl - '

D o e B A

stirred under yt}y@(e;gﬁﬁorbqjhe@mmamm@ad filtered. The filtrate was
concentrated 1n vacuo to give a |light brown §JHurry, whi ch was used w t hout
- further purification. MR (CDCL3) 2 [Per] 6.69-5.65 (4H, m,
© 3.67 (2H, dd, J =5.8, 5.4 Hz), 3.% (2&‘ .01 (2H, s), 1.49
(9H, s), 1.43 (6H s). “@ew B car bonyl ) -
2, 2- di methyl - 4- (4-i sot hi ocyanat o- phenyl ) - pilper azi™ie, which has t he

~structurdl for mul 2. clsjdﬁ'ﬁét%\yl#- -nig%)phenyl)viﬁﬁerﬁ)zrlﬁe? Wil 1A0RE QNS eal Rrrifiia

i sot hi ocyanat o- benza

1- (4- Ami no- pNenyl )L -4-(tert-butoxycarbonyl)-3,3- 10 dinethyl -pi perazi ne
~ provi ded a wi tle~Sod-mb.i n 80% yi el d, vvhich as used without further
purification ="1HNMR 3 2H d, J =9.0 Hz 6. 63 (2H,
"d, J =9.0 H), 3.85 (24" M "5'313‘! s d escribedl for 3Rymethyl Hltfoyhené)
5.5 Hz), 3. ﬁﬁerﬁz’ih‘é fos Exarﬁpl5t((ﬂb‘|, 01§-)Z; 6-b11ﬁéth§l§iﬂera§ﬁ1e gave2 19 g (100% yield) of yeliow
4- Am no- 2-[ 4-( rt - but oxgcar bonyl - di net erazi ne-4-yl)-phényl am

noj - 10 tPﬂ"é@E{)TnPE}39113E§D WFPWFGM"P‘ ?Td?‘l'& gatiojhi ch has the’
structural '—HSNMR(CDCI;»,)f %rm @H,4,J= 95Hz),702 (2H, d, =9, Shz),3 88 %{{lﬁm J 2%,

prepared in_a_manner anal ogous to that used in

th
| -(tert- But%QWhrzlEﬁ?r?yf% QHZ"@ 311‘47%@%&3&#{04110%@%%&9‘&?&1:1@- phenyl ) - pi per azi ne

and 2- br onomR(KHY):- 596! LR00r4x8eiNBNEIZONE o] e C(79)) provided a
yel | ow powder in 20 60% vi el d, ﬁv\hﬁﬁ ﬁllagg {}gg]dﬁv)é\)nqt out further

purifi cati ofnal. Caled. fonGyitlisIMBO G 6} 261 B, 7.28: 1 1886 Feunds IC, 68253742, NoJ. 34

(7231 gd48J( 1H5 g')l-tex'z B%Qox}czﬂrﬁor&"l_’ b'ﬁ-cg%n t(hg -1-94- itro-p h&é“( Bﬁ mﬂl)n @ué&ﬁ%%}ﬁ 3.

The titlhg conpound was pr manner anal ogous to that used in

Exanmpl e J(1). NO

4- Am no- 2- -2, 2-di et hyl - pi per azi ne phenyl am
no] - t hi azol[ ‘%‘S’Watﬁbm’ua ;2 6-di f uoropheny’l"ﬁpﬁ?ﬁf\;ﬁ‘&gﬁ)ﬁgmﬁ'om %l'éﬂlsaf}-‘ thy

solid in 51@nit@pBeny M@bﬂr 4.95 mneod) in LR @ Dm.?\-da@)adde{d%fﬂrt-ﬁ.\tﬂvﬁ (2H,
bs), 7.63-7,54 1H 7

35
o). 722 (@F?’b‘&’ ] { 12ipytcing, pbgiisoniopyletigmiie Gy oL £ EsmmaD A 7).
3.02-2. 95 (®urs at 80°C, He.mimBPwisZdtlowsd to dooPdnd(Rhporstéd to dryness. The solid was

20 suspended in water, filtered off, washed with water, and dried under vacuum to give 1.40 g (98%

yield) a yellow powder, which was used without further purification.
'HNMR (CDClL): §8.12 (2H, ddd, J =7.3, 2.1, 2.1 Hz), 6.80 (2H, ddd, J = 7.3,2.1,2.1 Hz),
4.30 (2H, ddd, J = 13.2, 6.8, 4.5 Hz), 3.71 (d, 2H, J = 13.2 Hz), 3.22 (dd, 2H, ] = 12.8, 4.5 Hz),
-1.49 (9H, s), 1.29 (6H, d, J = 6.8 Hz).
IR (KBr): 1689, 1594, 1489, 1400, 1322, 1257, 1057 cm™’. :
25 1-(4-Amino-phenyl)-4-tert-butoxycarbonyl-3,5-dimethyl-piperazine, which has the

S 3O
» Was prepared as follows. Hydrogenation of crude
1-tert-butoxycarbonyl-2,6-dimethyl-4-(4-nitro-phenyl)-piperazine (1.48 g, 4.41 mmol) in THF

structural formula
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IR (KBr): 3276, 2961, 1620, 1590, 1546. 1516, 1464, 1429, 1364, 1257, 1232,

1002 cm 1. HRFABVS (MH): Cal cd.: 444.1670. Found: 444 1657. 30

124 : Anal . Cal cd. for C22H23NS5CSF2 [err] O. 58 51,
WO 99

H 558 N 15 03%s, 6.88. Found:. G, 58.601; H, 5.68 “'iﬁigﬁiﬁ 7.

6. 76. Exampl e K {4-Am no-2-[4-(4- pyridin 2-yl - pi perazm-

é- yb- Iil)her%lmaLn;arr]u(i) etOr}-lf &%&}L) wah }0% Pd/C as catalygt gave ijl£ %%'99 ygp aclear}esgxc anone

H oil, wmch\ﬁas(uéed\{hﬁﬂdﬁtﬁm%&ﬁéadbwl din-2-y| -pi perazi ne, whi ch has the

structura was

first pr elﬂ'hNMR quqgrrérﬁﬂ’é*r&gn@lljog%ﬁgzl 83162111@1»9 S84 ), 430 (2H, ddd, 1= 13.2,

[ met hyl - (éBMSHQj,PWQ’tﬁ)d 9180l HACSS ALeL Ge1 Freaml eugy 193100 L), 9I(6|Hru2 yl -
pi perazi ne and I"Uor oni’'t robenzene gave a yel l ow solid | n 85/oy|

1H NVR (CDe¢®)Hz) err] 8.13-8.28 (3H, nm), 7.50-7.58 (2H, , 7.52 (1H ddd,

‘; Z 1351 LZ)3 ?—Qﬁﬁwych&ong) 8%. &@—Hmeﬁrg]—d—@'—ls%tlﬂoc?@ato Hﬁhe]@l)-(pl%%m‘éd_ 5 ;
3.3 Hz). 4- (1-Pyri n3>2\y 2: pelfam n-4-yl)-aniline, WhICh has

t he structural formula 15 [er

prepared in a manner anal ogous - pi_ perazin , aniline
for ExanpP8 lcbp‘?s(ﬂ“"s“ﬂ"ct"&ﬁ '?"r“y? phenyl))§7{: pYr | d| n-¥2s Piep F%H’r%’?%“ﬂ"@ %%P‘Efed a
gr ayf sol It %4-m1somlmﬁﬂ% dd?l@-mﬂrﬂioﬁnemhmhgplgg(med-(WMﬁ&bhé nyl)idaeit-
purification.

(1H, d, bufoxycarpopyl- 3?5 ‘i‘meﬁ‘ybp’ﬂ&‘)“%m%{’rgglrd% afleqy, s‘-‘]ky f°a'§ that Sec?ys‘qg)zl_g %°@; 2278
(54? . Sold éthfrtdxariéd to frifshpale tader§sthié in) 6893 yieh, mpld7-988)Cc. 3. 18 (4H t, J =
1- (4- | sot FHUM%KH?%‘:)pﬁéﬂA @Had,dy7 $-8F7) 567128 b d 7B T Ha): 4@fhidcds RHsmy. 308
structurajy 4 5=115%%A (bﬁrdici J=116,39Ha), 141 OH, s); 1. 9@ EIREPabRdI)N
mnner ana O ous to | -(4-

pheny ) - 4IBGKBER A% 1350163 L300 30K o246 M TE 1098 .
4- (4-Pyri ?th 3a16@foPCRﬁ_s§I§O£S'|C ¥h 21811 7.291 N, 22.09.9519232 Ful: (@55%31419'7132 of a
yel | ow so was used wit hout any further purification. H NVR
(CDCl?)S P’en?6§,2€9(1H bd, J = 6.3 Hz), 7.91 (1H ddd, J = 18.1, 7. 1 1.8
e 3 . 18H§2H 4- .ZmundJZ-Ml(l‘teﬁ tho'ﬂgc)arboﬁ B26- leQﬁmél‘ﬂMrplﬁ&raz’inelﬂy()é’dﬁen}ﬂ'ﬂan] =
conpound vba@obwb@rfe@ﬂagroplaﬂnmmeﬂlweawwb bes a srcturaldaomulayt hi ocyanat o-

phenyl ) - 4- pyrld n-2-yl - By azi ne (250 ng, 0.84 mmol) in dry MeOH (4 nl)
was added namd 0 84 mmol) and a fresh solution of NaCH
(67 nog, 1.

125

, was prepared in a manner analogous to that used in

20 Example C(1). l-(tert-Butoxycarbonyl)-2,6-c1s—d1methyl—4—(4-1sotluocyanato-phenyl)-plperazine
and 2-bromo-2’,6’-difluoro-acetophenone (from Example C(79)) provided a yellow solid in 51%
yield, which was used without further purification.
THNMR (DMSO-dg): & 10.66 (1H, s), 8.12 (2H, bs), 7.56-7.44 (1H, m), 7.38 (2H,d, J=9.0
Hz),7.18 (1H, d, ] = 7.7 Hz), 7.15 (1H, 4, J = 8.1 Hz), 6.95 (2H, d, ] = 9.0 Hz), 4.14-4.03 (2H,
m), 3.49-3.41 (2H, m), 2.75 (2H, dd, J = 12.2, 44 Hz), 1.42 (94, §), 1.24 (6H, d, ] = 6.7 Hz).
FABMS (M+Na*): 566

The title compound was prepared in a manner analogous to that used in Example J( 1).

25

4-Amino-2-{4-(1-tert-butoxycarbonyl-2,6-dimethyl-piperazine-4-yl)-phenylamino]-thiazol-5-yl-
(2,6-difluorophenyl)-methanone provided a brown powder in 52% yield, mp 293-294.5°C.
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1 (4 nm). After 1 hour, 2-bronp-2',6'-difluoro-acetophenone (from Exanple
C(79); 178 ng, 0.76 mmol ) was added. The next day, the resultant . .
yel | ow suspensvopm/asdss filtered. The solid was - washed wi tpeThisos/286d
dri ed-under high vacuumto afford a yellow solid in 86% y| eld, np 138-
140[err] C. . 1HNMR (DVMBO-d6): [err] 8.12 (2H, dd,-J = 6.5, .1.7 Hz),

A 42 769 ¢ i %(Dﬁfs@dﬁg%*s 1RGu Jbgy,mgfv#(lﬁl h‘@?%&@fd( gft}??ﬁ @PP -J:

7 0 5. OHz) =9.BHz), 24 (10, I = 841Hz}|.68?(212,dz® =O4-Hz), 3.48 €H, dd, Fe)10.9, 2.2 Hz),R

rreneis, Cal e TG RIS o MBI Lol ns v cos v

Cal cd. for URIHABMSQIED):[Galed.: $4016700 Fo@yd5814906584, 4.90; N, 16.49; S, 6. 29.

Found: C, 1 e L:

{4- Ani no-52- ?‘Egﬁgg%grﬁcﬁ#?’gq&o%&;pﬁ gER ?5???3—’1&&% gmlﬁggﬁaﬁpla\zgf’“@ ) -
(2,6-difl uoﬁ&é@;ﬂé,rﬁﬂo Ny 5238 6696. 150A 15

4- Car boxam do phenyl er.idine,. which has the structural

formul a a&{p&rq(é {4 Amin- 2)[4'(3% ‘{‘Wﬁ@ylpl"éﬁé?@ﬂ‘thp@nm]'tﬁﬁ@l'é@éhs to
tert-butyl [mgBydifiictophédyD-methanon®henyl)-anino]-acetate for Exanple
C(103). 4-Fluoronitrobenzene and i soni pecotam de gave a yel | ow powder
in 98% crude yield, which was used w t hout fur urification. 1H
NVR (CD3QD): [err] 8.22 (2H, d, JH=R"9\5 ‘ H d, J =9.5 Hz), 4.20
(2H, d, J = 12.5 20 Hz), 3.4# 6, 13.3, 2.7 Hz),
2.62-2. 49 (1H, m), 2.02 (2H, bd, & 10. 1.95 (2H, m.

1- (4- Am no- phenylﬁzﬁ&%pplmﬁg_ﬁggﬁ -bl‘ﬂér%ne”}u&%g,s theg{al uctﬁral

formul a a hanner
anal ogous t gy4-\ ¥| -pi perazin-1-yl)- 25 aniline for Exarrpl e C(70).
4- Car boxam - ( i tro- phenyl) - pi peri di ne gave a pal e yell ow powder
in 100% crude y| el d, vvh| olas fins prepared wd follows. Crudé D Ex-dipiettyi 1§a5;1m100mm011H
NVR ( CD3CD I 6 2H. bs) 38 (2H
bs) , (2 02 %Em[\ ] en?QWQSJEIZ( ?%i pm%%&@é&-ﬂuom-&mobenzene . Ommol( 706
126 s mg), and K;CO; (8.3 g, 60.0 mmol) in DMSO (10 mL) was heated at 100°C for 4 hours, cooled,
diluted with water (100 mL), and extracted with ether:ethyl acetate (200:50 mL). The organic

layer was washed with water (3x) and brine, and concentrated to provide 1.17 g (100% yield) of

yellow solid, which was used without further purification.
'HNMR (CDCl): 5 8.13 (2H, d, ] =9.5 Hz), 6.80 (2H, d, J=9.5 Hz), 3.38 (2H, dd, J=5.5, 5.0
Hz), 3.20 (2H, ), 3.07 (2H, dd, J = 5.5, 5.0 Hz), 1.21 (6H, s).

20 ~ 1-tert-Butoxycarbonyl-2,2-dimethyl-4-(4-nitro-phenyl)-piperazine, which has the

790
structural formula » Was prepared in a manner analogous to 1-(4-

amino-phenyl)-4-(tert-butoxycarbonyl)-2,6-dimethyl-piperazine for Example J(5). 2,2-

Dimethyl-4-(4-nitro-phenyl)-piperazine provided a bright yellow solid in 99% yield, which was

used without further purification.

'HNMR (CDCL): 5 8.15 (2H,d, J=9.4 Hz), 6.64 (2H, d, J=9.4 Hz), 3.90 (2H, dd, ] = 6.0, 5.5

Hz), 3.54 (2H, dd, J = 6.0, 5.5 Hz), 3.53 (2H, 5), 1.51 (9H, ), 1.44 (6H, s).
1-(4-Amino-phenyl)-4-(tert-butoxycarbonyl)-3,3-dimethyl-piperazine, which has theu

7300w
structural formula o U » Was prepared as follows. 1-tert-Butoxycarbonyl-
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4- Car boxam do- 1- (4-i sot hi ocyanat o- phenyl ) - pi peri di ne, which has the
structural formula [err] , was prepared.in a manner anal ogous to
1- (4-isot hi phenyl) - 4-pyridi n- 2-yl - pi per azi | e
K(1). 1-(4- X&yno pﬁenyl) 4- car boxam do- pi peri di ne t%{%@w
cream col ored powder in 93%yield, which was used W|thout further 5
purification. 1H NWR (CDC13): [err] 7.14 (2H d, J = 9.0 Hz), 686(2H
d J = 19. B21dimethy-45(3-Hitrpipheny))-pipsragine (799 mg, 2. 0%@}!101)31“«140‘@214/(3 Goomg i g

2. 821'{«11?“15 fiflflana’MEOR 11 $ L}%aésur?ed%n&&)x ydrogeifrof2 Ahet ki filhed. trH0-

2 08 (4H We title conpoun epared as follows. To a
sol uti on fifrate-wasconseamatetbin vcyogo givg alxgbbbmwgéyamawgﬁcbweﬁwesl wihpetfarghene (198
ng, 0.76 c)amj’ MeOH (3 nmL) was added cyanam de (32 mg, 0.76 mmol)
and a solttion of sodium nethoxide in MeOH (1.65 nL of 0.5 N, 0.83

mrol ). Af tRNMR(GDGL,): aélﬁﬂdrﬁi(QH B), 31 (PHoddy J 568t HHeh3id-3.16CHm), 30169

mmol ; Bro was added. After 2 hours, H20 was added. The
yel | ow pr Fxﬁfﬁr&%zggﬁg lf‘ﬁ((g ;e?d of f, washed with water, and
recrystallized ¥-@gatBbwxjdartpnil-Q;2-tonaghyl-<-@asptingcyasdephenyl)ipipeaiizinef which

anor phous yel | ow powder, np> 300[err]C. 15  1H NVR (DMSO-d6): [err]
7.46-7.58 (1H, m, 7.28 (2 =5R8, 7 5 Hz) 7. 16 (3H, dd, J = 8.0,

7.7 He), 6.82 (2 J=d X 63 = 3.64 (2H,
ddd, J)— (‘Tﬁf“iaqf%‘gla 2.704- 2. 1§"afﬂ?11’a'ﬁ‘ia“ °g§Es‘f)482 (4H, (rr)
hnal - Cal QS““‘? RO KL Cos Lot (| O o e 15 10,
na C or err

S, 6.99 dimethyl-piperazine pr {;iseéSWhEIF Qﬂdéﬁ 38% y“g@ "gi‘:h‘ﬁas “Fe‘b‘l"th%g"th%anpl e M

1-{4-[4- Aﬁg,mdéo,{Z 6- di fl uor o- benzoyl ) -t hi azol - 2-yl am no] - phenyl } -

di boxyl i ¢ Ac
ﬁ:ﬁe“ M (COCEy: 745 (281, d, J = 9.0 Hz), 6.63 (2H, d, J = 9.0 Hz), 3.85 H, 4de] 75955

- (4N U agflsnslonpieeEisd 56 o ces PRy CsAEHLg, wikRBIgS the st uct ural

formul a ‘{1 ﬁre ared I'n a manner anal ogous to
tert-butyl [net wmecuznmlr@rt-buwxycarkm wRydimethylgipesezinet-g)-phenstaeingdr
(103). 4&&995911@6-%%&% Bhskth86MY, MAGAhhEth8Girtbural  af forded a yel | ow
povvder15| n 89% cfudé y| el qu’ AUCE used without further purification.
30 . 127

W (

formula , was prepared in a manner analogous to that used in

Example C(1). 1-(tert-Butoxycarbonyl)- 2,2-dimethyl-4-(4-isothiocyanato-phenyl)-piperazine
and 2-bromo-2’,6’-difluoro-acetophenone (from Example C(79)) provided a yellow powder in
60% yield, which was used without further purification.

'HNMR (DMSO-dg): 8 10.58 (1H, s), 8.13 (2H, bs), 7.61-7.48 (1H, m), 7.40-7.15 (SH, m), 6.79
(2H, d, ] = 9.1 Hz), 3.74 (2H, dd, J = 5.8, 5.3 Hz), 3.41-3.30 (4H, m), 1.48 (%94, s), 1.39 (6H, s).

The title compound was prepared in a manner analogous to that used in Example J(1).

20

4-Amino-2-[4-(1-tert-butoxycarbonyl-2,2-dimethyl-piperazine-4-yl)-phenylamino]-thiazol-5-yl-
(2,6-difluorophenyl)-methanone provided a yellow solid in 51% yield, mp 205-210°C.

25 'HNMR (DMSO-d¢): 8 8.15 (2H, bs), 7.63-7.54 (1H, m), 7.35 (2H, d, J = 9.0 Hz), 7.25 (1H, d, ]
=7.7 Hz), 7.22 (1H, d, ] = 8.1 Hz), 6.98 (2H, d, J = 9.0 Hz), 3.10-3.04 (2H, m), 3.02-2.95 (2H,
m), 2.92 (2H, s), 1.21 (6H, s). v
IR (KBr): 3276, 2961, 1620, 1590, 1546. 1516, 1464, 1429, 1364, 1257, 1232, 1002 em™.
HRFABMS (MH"): Calcd.: 444.1670. Found: 444.1657.
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1H NVR (CDO 3): [err]8.00 (2H, d, J = 08Hz), 6.71 (2H, d, J = 10.7 Hz),
3.80 (1H, t, J 3.9 Hz), 3.72 (1H t, J = 3.8 Hz), 2.98 (2H, ddd, J =
24. 3, 11.1, 3“@49122)3452 48-2.60 (1H, rr) '1.88-2.02. (2H,  BbrudesPSg0s- 82
(2H, .. Benzyl 1-(4- n i trophenyl) - pi peri di ne- 4- car boxyl at e,

" which has the structural formula [err]
- was prep 5! f ( n
ol per 1 dl &%M&ﬁ@%&@éo@‘ﬁ S s 0 SR IR b Fapinf)
was added K3@08%; H, 5.68; (leZsm@s 647644 mml) and benzyl brom de (265 pL, 2.
mol ). The resultant m Xt ur eated at reflux for 2 _hours, aIIowed
to cool, arfd Braqplel: \erqqgé lﬁfﬁ@yaa@éoﬂswp%tw 1¥hsphenylamingldkinzal- Sl +-h
et her (2 X 50028-difludidSprepfiiiitdngicgani ¢ | ayers were dried over MySOH4,
filtered, and concentrated in vacuo to gi ve 470 ng (64%in crude
y| el d) of a yellow solid, which,w , further purification.
"H NWR (%DC13) [err] 8.13 (2H 9, >»A3d-7.42 (5H, n), 6.83
(2H, d, J = 9.4 Hz), 5.18 L 2 J:3.9,3.5Hz),
3.10 (2H, ddd, J = 24.5, 13.7, 29Hz) “6232. 70 , M, 2.08 (2H,
dd, J = 13.5, 3. 1,84-1 94 . A5 Benzyl
1- (4- am nophenyl (gﬁi@?' hrnyD-4;pyri ﬁ&%&@?nﬁhW@ﬁhhﬁéh?ﬁ@C%ﬂuctural
formul a m [err], was prepared as
fol l ows. Tg; M@t_ [0- [)- . .
pi peri di ne- 3 car boxyl ate (400 ny, %ﬁg%%%%ﬂﬁp)&gﬂg%@sm) and et hanol
(1 ) Ws taﬁbetdl [methyl-t(4»n(t1tol—;)henj'lb-annm}ao:htdwﬂ1rElxem(:li: (QBOZJ 1Pyhdinvgll-) . The
resul ta Aot AR E S eBlent BlucLGOh <P sty & | oved to cool,
and to aggrpe% e S0l 1 ds, a1 550 rf’ty P edidnd The nixture .
was br ought'BINMBHCDCL{)t Bsgatmza@wnam SGHSORH ), trsiztﬁueuad Thes f7i1.3,r00 Bz)as
d||uted vmtéjﬁﬁl—&gd %?@%%ijtracted W th 5% Me I n C13(2x50
The ¢ 4ty 4fh T2 640 Wér 21 8y, éJ%éHrd%s@rl 30 He y32 (4Hnd
concentrateja Jas5vagsmAHo furnish 400 ng (100% crude yield) of a
creamcol ored powd? , .which was used wi thout further purification. 1H
NI\/R (CDCI 3): [er f‘]( ‘?Y§6‘"(25¥1|'P‘IEF§721“‘6'Y@8“"( e, which hasthgstgicpgral fommlp (2H, d, J
I—IQ@T s)328(1Hde 3.6, 31Hz)318(1Hdd
\r?r)_ 3. 16 50- 10 88 (4H, qglg re‘})gns,d?n ﬂmgtméranalogou\gt084~azl)nethyl-pléera2z1g q 3&)1H
12,8 aniline for Example C(70). 1-(4-Nitro-phenyl)-4-pyridin-2-yl-piperazine afforded a gray solid in
94% crude yield, which was used without further purification.
'HNMR (CDCl;): 88.22 (1H, bd, J = 3.5 Hz), 7.52 (1H, ddd, J = 17.6, 7.2, 1.9 Hz), 6.88 (2H, d,
J=8.7 Hz), 6.62-6.78 (4H, m), 3.72 (4H, dd, = 5.2, 5.0 Hz ), 3.48 (2H, bs), 3.18 (4H, t, 1 = 5.2,

20 5.0Hz).
1-(4-Isothiocyanato-phenyl)-4-pyridin-2-yl-piperazine, which has the structural

formula , was prepared in a manner analogous to 1-(4-isothiocyanato-

phenyl)-4-pyridin-4-yl-piperazine for Example C(127). 4-(4-Pyridin-2-yl-piperazin-1-yl)-aniline
o5 ave 2.2 g (95% yield) of a yellow solid, which was used without any further purification.
'H NMR (CDCl): & 8.26 (1H, bd, ] = 6.3 Hz), 7.91 (1H,ddd,J=18.1,7.1, 1.8 Hz), 7.18 (2H,
d, J =9.0 Hz), 6.82-7.00 (4H, m), 4.10 (4H, dd, J = 5.3, 5.1 Hz), 3.48 (4H, dd,J=5.3,52Hz).
The title compound was prepared as follows. To a solution of 1-(4-isothiocyanato-
phenyl)-4-pyridin-2-yl-piperazine (250 mg, 0.84 mmol) in dry MeOH (4 mL) was added

cyanamide (35 mg, 0.84 mmol) and a fresh solution of NaOH (67 mg, 1.67 mmol) in dry MeOH
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1 Benzyl 1-(4-isothiocyanatophenyl)-piperidine-4-carboxyl ate,
whi ch has the structural - formula [err]

was prepar ecy@sesdigdd ows. To a sol ution of. benzyl 1-(4- PCT/US98/22809
am no- phenyl ) - pi peri di ne- 4-car boxyl ate (400 ng, 1.29 mmol) 1n THF (5 rrL) at
-35[err]Cwas 5 added in succession Et3N (435 [err]L 3,12 mmol ) and

t hi oph 1.42, 1 . Th )

L OGS ORLt bkt biprdine . BB horo HaSontenons' B3 B3l by it MOS8, ¢
:420 (50 rrh:)noé)awi adddd. At aektday, hhﬁdﬁ?ﬁr(;%ﬂ&wﬁkpﬂi&s)on W&smneeambméuedolgrmnig .
oo o oBhang S Sbon g dhapidp o GR1SE Bl o

used vvithm(rcfurther purification. 10 1H NWR (CD3QD): [err] 8.10 (2H, d J
9.5 Hz) .38 (5H, d, J = 4.5 Hz), 6.92 (2H, d, J = 9.5 Hz), 5.18
(2H s) 1lH OOMR (PMSO-de): &8J3242Elxdd, J 3 6% 1{7IH3), 7d‘t2~75062}3115,732Q2}Hb91,,J%813

SV dsn‘i]),y%‘b@ Y= 9008, 608 Oy o/ 0.0%af K8 @A, 1t 8 T )6 8k 6, 0T

1-{ 4- [4devmrm95202362(alﬂttl@rtb’leaz)QM()@Hht azak7Hzy| ami nol - phenyl }
- - t t
27 o s A, R BT

descri bed X g}*dﬁ“@”@ yl
1-(4-i sotﬁkocyg\él%téom % i=§ %Ng?lg I ne-4 cardgfz atde%% o0k
2- br ono- 2And. Caled. IfercﬁzsﬁzzeNGOSa@&H&e‘Eé&QO,(HH@ﬁﬂ,ﬁxéﬁrﬁ%é 6R99Fpundr &vi ded

br own .po oY was used W t hout further purification.
1H NIVF& gﬁﬁ%dﬁ)%&[fe}ﬂrfﬁfdgbé?f 7.18 (2H, d, J =8.9 Hz), 6.92 (2H, d,

J = 9.0 He) Exdmple 12q4-Ammo(2H—(4$)l;b08alﬁlﬁ() Diperitid- 1-3a;;psen31aum)q]-tmaﬂﬂ>5(yzﬁ ddd,
J =26.4, 1 . 2.58 (1H, m, 2.04 (2H, bd, J 3.1 Hz),
1.80-1.92 (3%1%(’%1‘“‘”0 pgmyﬁme AMOBE The title conpound was prepar ed as
follows. To a m xture of benzyly!-{4- [4 am ny

(2, 6-difluoro-benzoyl)-thiazol -2y , NfNeny] }F pi peri di ne- 4- car boxyl at e

(150 nmg, O0.27 mml ) in etfank (0 ) Wded 20% pal | adi un{I1)
hydr oxi de on carbon (60 ng). The 25 € .Iianf =kt ure stirred under a

hydr oggn at nosp for 4 our s e cat filtere onto a pad
oF Coler e g M Beraion - Ao Euippifre Sbiehisthe sivctoial e ondor
reduced HN , and m ni mal ethyl acetate and CHCL3 were added to

riuce or oo ey ] kb e A
powder, nphedyB-aftifnd]-ecetjtCloriixample (i $03).s ¢dlusranitoabenzene atdisompacotamiiztgavea 30
129 yellow powder in 98% crude yield, which was used without further purification.

'H NMR (CD;OD): §8.22(2H,d, J=9.5Hz), 7.12 (2H, d, J = 9.5 Hz), 420 (2H, d, J =125
Hz), 3.16 (2H, ddd, J = 25.6, 13.3, 2.7 Hz), 2.62-2.70 (1H, m), 2.02 (2H, bd, J = 10.3 Hz), 1.85- |
1.95 (2H, m).

1-(4-Amino-phenyl)-4-carboxamido-piperidine, which has the structural formula

H
r— H >—NH
o : , was prepared in a manner analogous to 4-(4-methyl-piperazin-1-yl)-

aniline for Example C(70). 4-Carboxamido-1-(4-nitro-phenyl)-piperidine gave a pale yellow

20

powder in 100% crude yield, which was used without further purification.
'H NMR (CD;O0D): $ 6.60 (2H, bs), 6.42 (2H, bs), 3.22 (2H, bs), 2.38 (2H, bs), 2.02 (1H, bs),
1.72-1.92 (4H, m).

~
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1 1H NVR (DVBO-d6): [err]8.10 (1H, bs), 7.46-7.58 (H, m, 7.30 (2H bd, J
= 7.5 Hz), 7.16 (2H, dd, J = 8.0, 7.9 Hz), 6.92 (2H, d, J = 9.1 Hz),
3.58 (2H  bd, wbriRs6 Hz), 2.52 (2H dd, J =11.2, 10. #CHDp98/22809

2.

32-2.40 (1H, m), 1.88 (2H, bd, J =.16.1 Hz), 1.58-1.70 (2H, n).
Anal . Calcd. for C22H20F2NAO3S [err] 0.9 H20 [err] 0.1 CHCI3:. C, 54.55; H,

354 NIl SL Schodmido 1oy Pk pigdriate WhioMhaste dcuf 6 40

[ 4- Ami no- 2- (4-ni W_y@]_m-thl azol - 5-yl ] -(2-hydroxy-phenyl) -

Tgt hgnong IEt;c(,mul? ON 2 was prepared in a manner analogous to 1-(4-isothio6§anhto-
an anmpl e

N[ 5- (2- Hymw)ﬁ@m@pﬂyylzmmaqupwﬁm?ﬁm Adf-Amping-phenyd)-4carboxamido-

benzam de lored p¥Fder il éd'ﬁ &W&Hﬂ%w&é@wﬁmﬁhﬂﬁ@r from
t he sane efp%ernld#r';eeﬁ?gw%ﬁgrﬁaﬂﬁoeo coﬁg’guﬁ Y e C(130) stirred in a

m xture 6f purifioation. KOH (5 eq) in. tetrahydrofuran for one hour. The

crude produ ' t [ 5%
VeGH Cloa 2 MR {GHQH A PEOR! Bi93 2R, dAFQHCR 1D R S0 Q8 B MU
in 30 and 563903.74 (2Hy 8,914152.8 He; pSe (2N addd, J e’Q4ExHh$;I2€85H£\)( 2.)30@:@ (NG 21n), 1.800

For Exanpl e
[ 4- Am no- 2- %%%FB phenyl ani no) -t hi azol -5-yl ]-(2-hydroxy-

p?enxé I )24”'(32 Eangnerjhe title coxilﬂ)'btﬁWRraé ws@edss) follb@k.r To iﬁolﬂlﬁbr(dﬂﬂy—cﬁﬂo%(aﬂiﬂdo? 0046 1H,
.S =
255 gy, odipeyanpio-mhpyypibéridits (198 e 035 mpninMeDH 3 i biny adefpyananide

HRFABMS! ™ Ceg3g ghg, 96 nirdéllindddfition W kodiuns enétHIR8 in FMROP(1.633L 669 N, 0.83
For Exanpl e 2%

N-[ 5- (2- Hyd'PB‘l?P eftez 8 mjn. 3-bromer2t.§ i BHermspeetaplicana (F 28 0-62 amal; fom Example

?gng gm( f o Mgl wab 'ddMRAfQP@Q)&@)sz @asrdddéci gt g{eﬂlb{v ZHlpuznﬂe R fﬁé}éd o?ﬁ

Hz) ,
7.92 (2H, dwasbeéwnh szatqz )and vecsetaﬂlzee fromyboilipg MeOH 10 gwm20%|al,g (63%nryleld) of @
Hz), 7.34 (&H)rpﬁtﬂlg eHow pwdr, nfp300¢ 6 Hz), 6.94 (1H d, J 8.2 Hz), 6.89
(1H, dd, J = 9’ Hgg ESI M5: Cal cd. for CZ3H16N4058 éM—|+) . 461.
Found: 461. HISMR (DMSO-dg): & 7.46-7.58 (1H, m), 7.28 (2H, dd, J= 8.8, 7.5 Hz), 7.16 (31 dd, J = 8.0,
Qherconpoygs )1g b, WRF2olHA 68 BRI BE, ML 16 HaF 3l6ANER! AT L3RRS
Hz), 2.04-2.18 (1H, m), 1.52-1.82 (4H, m).
HRFABMS: Calcd. for. C2oHFoN50,SNa (M+Na*): 480.1282. Found: 480.1266.
Anal. Calcd. for CH2 FaNsO,S » 0.2 HoO: C, 57.31; H, 4.68; N, 15.19; S, 6.95. Found: C, '
57.25; H,4.63; N, 15.31; S, 7.01.
20 ¢ Example M: 1-{4-[4-Amino-5-(2,6-diflnoro-benzoyl)-thiazol-2-ylamino}-phenyl}-
piperidine-4-carboxylic Acid

1-(4-Nitrophenyl)-piperidine-4-carboxylic acid, which has the structural formula

J

25
m 2 1
HO Q , was prepared in a manner analogous to tert-butyl [methyl-(4-nitro-

v

phenyl)-amino]-acetate for Example C(103). 4-Fluoronitrobenzene and isonipecotic acid.

afforded a yellow powder in 89% crude yield, which was used without’further purification.
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t hose descri bed above. Additional exenplary conpounds of the invention are

identified in Tables 1,11, and Il1 bel ow,- which provide results of
bi ocheni cal WO 9o/ Pised ogl cal assays. BI.OCHEM CAL AND BI 2800
EVALUATI ON: Cycl i n-dependent ki nase activity was neasured by
gquantifying the enzyme-catal yzed, tinme- dependent i ncor porat i on of

Cobst riat ol SOARGER; aR ey L0810 1 et & e 0 Sk 040l S0 i at es

in a totaz),3.72 Mu, HUe 0§ HEN28 (2H, mdaha:w:eserlgsoﬁz? ,2usVkdr b ), 1.88-2.02
(N-T2- hydroxyetrégl]hé)zd(cp} razine-N -[ 2- et hanesul tfonic acid]) (pH 7.4), 10
1

nv \ygdl 2(2 n®&i ne tri phosphate (ATP), | ng/ni oval bum n, 5
[err]g/nl | eupgBizyi-(4n Hﬂiﬁb—h@arboi a8 Mk haapbat e,

mM 10 sodium eaniggat(e m%m\/}' g;eum fluori 2. 5@5&&&9&%&:&;&?

gl ycol -bi s([erry- noet hyl ether) - N N N N -tetraacetic acid (EGTA),
2%(v/5\/) ) y\suhfgx{de, and 0.03 - 0.4 [err]C [32/33P] ATP per
reaction. actio lopi tiated with enzyme i ncubated at 30[ err%C and
term nated after 20 T niesRreRRyed 3 dollts; {logfugnension of 1-(4-nitro-phenyl)-

et hyl enediaRhineueLiRAAR dcfd @@0 fhg (6T Minol)Gn a&kbnitie (IO RIL) was amﬁm&@'; yl at ed

substrat e was then caipture a nitrocel |l ul ose or phosphocel | ul'osé

menbr ane (612 mg.dst4rrgmel) eedb@zylmmﬂpm@# A&Armenly Theresuliatmisiugovast ed

radi oacti xatécyat\e@murfsmaﬂs,lauow&nsesgdanmuee@% owgﬁ,p a%e%é%’a?&%hor' c
acid. Radioactivity was quantified exposing t re ranes to
ap hoﬁﬁ hexiractegdevith ether (2 x 50 mL). Thmmdtorgamq}wmerwéml onea MgS€, fijtered,
assay! N0 i etiBufAed if Lot eV OB L R e vicld) grogglgar id, ARicR W ;

conpound concentrations and”subtra ng t |bac VI
measur edusedwmuafustbmmnﬁtamnzyrre The kinetic paraneters (kcat, Kmfor

ATP 0 i fi b
ot or m ni BARYERELT 8 £ 1AL~ SR 0935 (iR S AR T TY o208 S48"° Y

| nhi bi ti 2H;dat302/@Hedd, Vt=3.9) 3rHDO 80 (23 didd =241} #8.71 2.9 Bz), 216263.70 (H, nd,i ng

Kal ei dag&gﬁgzl(lscwer_qg tﬁ%grl@&-l 9‘{(2&55 fit to an equation for conpetitive

. tight-bint |nh n-usihg e software KineTic (BioKin, Ltd.).
I nhi bjgion of BBies! D(l’eh:nmoﬁheaﬂb-ptpobdm&#@mowme,SHnMasWhetsynlctural formula A
conpl ex of humgn CDK4 and cyclin D3, or a conplex of cyclin D1 and a fusion
25 prot & n CDK4 and gl uat hi one-S-transferase (GST-CDK4), or a
conpl ex huma CDK4 and genetically truncated (1-264) cyclin D3, was
purified using trad onal bi ochem cal chr omat agr aphj ¢ t echni ques from
i nsect cells that had W&W%B@%éﬁ@@%t#%%“%ﬂfg%h }+{4ygjitro-phenyl)-

bacul ovi &h@-ﬁﬁ:’iﬁio ¢ 4003h 1(1%%@1 th dioldBE (PLPaHA efafibl (1 I Wdsalid d
I nhi bi to?gﬁgf Cycli S?flat ¢ é dent %I nages { I\/e?ﬂgds in (E?ggm) e

283 (199 Ap{Mshloridg élhx%te)(l Ofraé B}Wﬁﬁ The resiligptyolstiop syag heatysl a4 mﬂwﬁér 4as sayed

Wi th 20 3pQug digyed & &bl Mﬂofagﬁggit@&ﬂlﬁp'a@ﬁﬁﬁ afnBart 0P LLIRE hade. e mixture
131 proteéin fragnent ) as_a substrate. The engineered Rb

fr agnent “@Pé%ﬂ“ﬂh}é% pﬁ@emmtt@ated neNaéCOa adfiligred; The Algteavasslipted mathdl® 62, 3
kDa) con % xEE AfaCex iR Wik sBM .%cmmoéﬂéw@wbﬁh.)ommn@ﬁna‘m ic layers | N the

native 1 protein, as well as a ta si X histidine résidues for ease
of puri f et rlreﬁ over MgS@h ﬁbgn@myql ennéemﬂtﬁ dn pacup 8 farnighs409amg (108% amde

m crofil ﬁ, |0@ch {) &Earvﬁ&%u@fﬂﬂherpu iUk tified usi ng a
phosphor rra er as escrl ove. measUr enent Lof t - bi ndi ng

i nhi blstdo HNMRéCB%yné7§@@‘I &s), 668\%@: b B&HzE42 @HadebF 88 )4 @Hd t he
assa

Sn conshaaRluta br g SRR 8 ARAT Y e A4 Ot T HIE 10,

2.8 Hz), 2.14-2.28 (1H, m), 1.60-1.88 (4H, m).
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| nhi bition of CDK2/Cyclin A Retinoblastoma Kinase Activity:
CDK2 was purified using published nethodol ogy (Rosenblatt et al.
"Purification and Crystal lization of Human Cycl.in- dependent Ki

J. Mol Biol.WQ#2184530 1993, pp. 1317- 10 1319) from i nse®CTEP hat
had been infected with a bacul ovirus expression vector. .Cyclin._ A __was
purified fromE. coli cells expressing full-length reconbinant cyclin A
and a tryncated Benzyl ¢y4 idothidcyamisyhenyl)-piperidipeAeadorylateywhichrhasdble structural
proteolysis and purifi d as described previously (Jeffrey et al.

[ on reveal ed by the structure of a cyclin A—CDK2
conpl ex, " Nature,

S ul ys1995); pp. 313-320). Purified,
prot eol yzed cycl [

Licikided in the a
five-fol d f8M¥lexcess to CDK2. Al terWﬁs[HWasjs@%%Lro S°?“"f§°f3“d%¥‘ L
prot eol yz eda,ﬁstphéhyﬁ-paﬁe%dﬁfeﬁD@dimyﬁwuw figf 1.9 mayolpial THF (St hBj ate35°CWs

The. DK aseisdn susresserE R (Wodn dc munaD s hiopboseren !0 bls HARmmad (s

CDK4/ cycl i r&fgé:aﬂﬁﬁﬁxﬁe Wﬁsﬁﬂalﬁﬁr’%@'?& witinh 6 dnttffert difberduce Sfitred RH0.5 hour, dilbted wighs

present at K val ues were neasured as descri bed above.

| nhi bi ti on B0 (S0 aspetrasted with EHGLs Con0 mib)- KTherombigediopganip layers were dried
fhe compl et 15435@,'1? everrf&%ﬁ%gmaeé i kdodd HBSuR5 §1RI00 nig/ DR NP YHeld) of

Engl and 20 Al'ternativel
CDKI / gl ut atmyeihwmdpandli@melswthwtﬂﬂhe ’é%lqnas purified using

gl ut at hi onenﬁM@@%@he Cfgr)(rgﬁamy §59ﬂ% , k&%‘iés&i}?tesf?@qb&%n—%ﬂz

co- i nf eqped esponding Bacul ovi r'us expressi Vect or's he
assay was exe¢g(2HEd), 4004t 0y J b8d Hz), 3.960d; ddat = 30(3.231z)3. 1B @Hyuddd, $ =¢H#.9,

[ 321 30] ATPp2 SeRs T3 OR PO ARIEY S LBl T bl e by

mcrofiltrati on @endyld5(4-pEhatipboqeeHdifiusebentdyl)nhidzolb2glaarnb]ephenyl }-piperddinei ng

a phosphori mager as descri bed above. Kl val ues were neasyyed using the
described curve-fitting prograns. e ts of aslsa erformed
on conpounds, which include the specific e S Schi ove as
wel | as additional exanples designated by prefi " Q. npl es

L(ry, 15 4—@:ﬁbpx}éite,\\)hlcmﬁasmstrhﬁtu(hefmmakl corrpound havi ndta known »was
structure (i

Tabl os 1. | iRt PP R ik Seseribsa fEBE e Aol S ERBIEECAN | 7

132I o Berlxzyl 1%Isbmxocyhmdaphehg])-@mndms-dymhms?ldteané Zetsomordi,é’adlﬁdorpﬂt ':1 h te
app i cable co vi_atl,0 i a
no i nhibiti fﬁ? °85§fté%gamﬁ?le tqq)eaig%'ﬁ%lge(?grga SRS lz\l?beydeld Wb

Tabl e |. K[ @fthdut'fhrther pididication. Exanpl e S’; ruct ur e

CDK CDK CDK 21D

(nM (n ([lgﬁhfwmso—de) 57.30 (1H, m), 7.1§ (3., J = 89 Hz), 692 (2H, d 29.0Hf), 4 8”]
460 0.57  (oH,s), 3.62 (2H, bd, J = 9.2 Hz), 2.80 (2H, ddd, J = 26.4, 14.1,2.6 HA0286-2.58 (1H, m),204
[err] 8000a; 8700

[err] [err](2H,bd,J=3. 1Hz),180-i .92 (2H, m).

The title compound was prepared as follows. To a mixture of benzyl 1-{4-{4-amino-5-
(2,6-difluoro-benzoyl)-thiazol-2-ylamino}-phenyl }-piperidine-4-carboxyléte (150 mg, 0.27
mmol) in ethanol (10 mL) was added 20% palladium(II) hydroxide on carbon (60 mg). The

25 resultant mixture stirred under a hydrogen atmosphere for 48 hours. The catalyst was filtered
onto a pad of Celite and rinsed with ethanol. The filtrate was concentrated under reduced
pressure, and minimal ethyl acetate and CHCl; were added to induce precipitation. The solid
was filtered off, washed with ethyl acetate, and dried to give 40 mg (30%) of a pale blue
amorphous powder, mp 275-277°C, which was used without further purification.
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>100 ' [err] A(1)

660[ err]; 1200 : 770b 15
D(1) ,. 490[err] 900. ©1(4) Terr]
[err]- - wo 99/2Eg§r] 117[err] 4600 4.5 20 PCTAUSY8/22809
[err] C( 4) . 95a .810 0.09

A(2) [err] 25 D( 2) '

>5000[ ef r ]'H NMR (DMSO-d¢): 3 8510Q1HyH3 mec’t 58185 n)37.300(2H, BY,UpRS Sy 17016 (2H, D1,

c

= Dtype clinis truncated D3 133
Tabl o F° ekt RO PIbBER B ,bty ) 358 2H, bd, T = 126 H2), 252 QH, g, T = 112,
%e”% 10.4 Hz), 2.32-2.46XBRH)E1.88 (2H, bd, JSLw;mj%[s 170](21-1 , K CDK CDK AC3)

err

[err] Anal. Calcd. forszHzoF@@Q;S 0.9 H,0 » 0.1 CHCl;: C, 54. SFert] 54; N, 11.51; S, 6.59.
Found: C, 54.55; H, 4.30; N, 11.13; S, 6.40.
e Example N(1): [4-Amino-2~(4-nitro-phenylamino)-thiazol-5-y1]-(2-hydroxy-phenyl)-

methanone
Ha
o) H
L
H

10 ° and Example N(2): N-[5-(2-Hydroxy-benzoyl)- 2-(4-mtro-phenylam1no)-th1azol-4-yl]-

9
| %0?41&8

Both title compounds were obtained from the same experiment. The title compound of
Example C(130) stirred in a mixture of 2.5% aq. KOH (§ eq) in tetrahydrofuran for one hour.
The crude product mixture was separated via flash column chromatography with 5%

15

MCO}UCHQCI'_Z to furmsh the two title compounds, as yellow amorphous solids in 30 and 50%
yields, respectively, of Examples N(1) and N(2).
20 For Example N(1): [4-Amino-2-(4-nitro-phenylamino)-thiazol-5-yl]-(2-hydroxy-
phenyl)—methanoné:
'H NMR (DMSO-dg): & 11.40 (1H, s), 11.00 (1H, s), 8.24 (4H,d, ] =9.3 Hz), 7.89 (2H, 4, =
9.3 Hz), 7.47 (1H, d, T = 6.9 Hz), 7.34 (1H, dd, J = 7.9, 7.7 Hz), 6.92 (2H, d, ] = 7.8 Hz).
HRFABMS: Calcd. for C;gH12N4O,S (MH"): 357.0658. Found: 357.0660.
For Example N(2): N-[5-(2-Hydroxy-benzoyl)-2-(4-nitro-phenylamino)-thiazol-4-yl]-
25  benzamide:
'H NMR (DMSO-ds): & 11.80 (1H, s), 11.60 (1H, s), 10.30 (1H, s), 8.27 (2H, d, ] =9.2 Hz),
8._00 (2H,d,J =92 Hz), 7.92 (2H, 4, J = 7.1 Hz), 7.56-7.68 (3H, m), 7_'.43 (IH,dd,J=7.6, 1.6
Hz), 7.34 (1H, ddd, J1=8.5,7.0, 1.6 Hz), 6.94 (1H, d, ] = 8.2 Hz), 6.89 (1H, dd, J = 7.6, 7.5 Hz).
ESIMS: Calcd. for C,3H;sN4OsS (MH'): 461. Found: 461.
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1 1 Other compounds nfgtiieandde ikpcsordancg with Bpieyentioainimageery similar to
Exanpl e %trugtureA - % . . a1

4/ D 2/ A /B those descri ed above. Additional exem c()_@?[1%1:.[%%@‘r tlte rwfenzxrré zrarre]ldentlfiedm
[err] Tables I, II, and ITI below, which provide results of biochemical and biological assays.

BIOCHEMICAL AND BIOLOGICAL EVALUATION:

Cyclin-dependent kinase activity was measured by quantifying the enzyme-catalyzed,

time-dependent incorporation of radioactive phosphate from [32P]ATP or [33P]ATP into a
protein substrate. Unless noted otherwise, assays were performed in 96-well plates in a total
volume of 50 pL, in the presence of 10 mM HEPES (N-[2-hydroxyethyl]piperazine-N'-[2-
ethanesulfonic acid]) (pH 7.4), 10 mM MgCl2, 25 uM adenosine triphosphate (ATP), 1 mg/mL
ovalbumin, 5 pg/mL leupeptin, 1 mM dithiothreitol, 10 mM O-glycerophosphate, 0.1 mM

10 sodium vanadate, 1 mM sodium fluoride, 2.5 mM ethylene glycol-bis(f-aminoethyl ether)-

N.N,N'N-tetraacetic acid (EGTA), 2% (v/v) dimethylsulfoxide, and 0.03 - 0.4 pCi [32/33P]ATP

per reabﬁon. Reactions were initiated with enzyme, incubated at 30°C, and terminated after 20

minutes by the addition of ethylenediaminetetraacetic acid (EDTA) to 250 mM. The

phosphorylated substrate was then captured on a nitrocellulose or phosphocellulose membrane

using a 96-well filtration manifold, and unincorporated radioactivity was removed by repeated
13 washing with 0.85% phosphoric acid. Radioactivity was quantified by exposing the dried
membranes to a phosphorimager.

Apparent K; values were measured by assaying enzyme activity in the presence of
different inhibitor compound concentrations and subtracting the background radioactivity
measured in the absence of enzyme. The kinetic parameters (kcat, Km for ATP) were measured
20 for each enzyme under the usual assay conditions by determining the dependence of initial rates

on ATP concentration. Inhibition data were fit to an equation for competitive inhibition using
Kaleidagraph (Synergy Software), or were fit to an equation for competitive tight-binding
inhibition using the software KineTic (BioKin, Ltd.).

Inhibition of CDK4/Cyclin D Retinoblastoma Kinase Activity:

A complex of human CDK4 and cyclin D3, or a complex of cyclin D1 and a fusion
25 protein of human CDK4 and gluathione-S-transferase (GST-CDK4), or a complex of human
CDK4 and genetically truncated (1-264) cyclin D3, was purified using traditional biochemical
-chromatographic techniques from insect cells that had been co-infected with the con'espondfng
baculovirus expression vectors (see e.g., Meijer and Kim, “Chemical inhibitors of Cyclin-
Dependent Kinases,” Methods in Enzymol,. vol. 283 (1997), pp. 113-128.). The enzyme

complex (5 or 50 nM) was assayed with 0.3-0.5 pg of purified recombinant retinoblastoma
30 131 :



[err] [err] 10 [err] : [err]
15 . 1(16) : [err] :

[err] 1(18) _ >25 20 o
[err]- - WO 9921845 | o ] o PCT/US98/22809 100
[err] 25 [err] a = D-type cyclinis D3; b =

D-type cyclinis Dl; ¢ = Dtype cyclin is truncated D3 30
135 1 protein fikgment (Rb) as a substrate, Thabiginderedi{tefrigment (résidae<S8d-623dfitieied)

native retinoblastoma protein; 62.3 kDa) contains the majority of the phosphorylation sites found
in the native 106-kDa protein, as well as a tag of six histidine residues for ease of purification.
Phosphorylated Rb substrate was captured by microfiltration on a nitrocellulose membrane and
quantified using a phosphorimager as described above. For measurement of tight-binding
inhibitors, the enzyme complex concentration was lowered to 5 nM, and the assay duration was
extended to 60 minutes, during which the time-dependence of product formation was linear.
Inhibition of CDK2/Cyclin A Retinoblastoma Kinase Activity:

CDK2 was purified using published methodology (Rosenblatt et al., ”Purification and
Crystallization of Human Cyclin-dependent Kinase 2,” J. Mol. Biol., vol. 230, 1993, pp. 1317-
10 131 9) from insect cells that had been infected with a baculovirus expression vector. Cyclin A

was purified from E. coli cells expressing full-length recombinant cyclin A, and a truncated
cyclin A construct was generated By limited proteolysis and purified as described previously
(Jeffrey et al., “Mechanism of CDK activation revealed by the structure of a cyclin A-CDK2
complex,” Nature, vol. 376 (27 July 1995); pp. 313-320). Purified, proteo]yzed cyclin A was
included in the assay at a three- to five-fold molar excess to CDK2. Alternatively, a complex of
15 CDK2 and proteolyzed cyclin A was prepared and purified by gel filtration. The substrate for
this assay was the same Rb substrate fragment used for the CDK4 assays, and the methodology
of the CDK2/cyclin A and the CDK4/cyclin D3 assays was essentially the same, except that
CDK2 was present at 150 nM or 5 nM. K values were measured as described above.
Inhibition of CDK1(cdc2)/Cyclin B Histone H1 Kinase Activity:
The complex of human CDK1 (cdc2) and cyclin B was purchased from New England
20 Bjolabs (Beverly MA). Alternatively, a CDK1/glutathione-S-transferase-cyclin B1 complex was
purified using glutathione affinity chromatography from insect cells that had been co-infected
with the corresponding baculovirus expression vectors. The assay was executed as described

above at 30°C using 2.5 units of cdc2/cyclin B, 10 pg Histone H1 protein, and 0.1-0.3 uCi

[32/33pjATP per assay. Phosphorylated histone substrate was captured by microfiltration on a
phosphocellulose P81 membrane and quantified using a phosphorimager as described above. K;
values were measured using the described curve-fitting programs.

Results of assays performed on compounds, which include the specific examples »
described above as well as additional examples designated by the prefix “I”” (e.g., Examples I(1),
1(2), etc.), where “*” denotes a compound having a known structure (i.e., the compound per se is
known), are provided below in Tables I, II, and III. Unless indicated otherwise in a particular
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4D | 2A | 1/B
(nM) | (aM) | (uM)
K1y . 640% | 460 | 0.5
s 102°
1(2) O} 8000% { 8700
iﬁ; ~30
uMb
I(3) e >5.
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>100
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a = D-type cyclin is D3; b= D-type cyclin is D1; ¢ = D-type cyclin is truncated D3
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Table I. Klerr] with CDKs (Continued) Exanpl e

Structure CDK CDK CDK : 4/ D 2/ A
|/ B _ _ [err] ) [err] " [err]
1(24)- . WO 99121845 N.I.. at PCT/US98/22809
[err] 10 C(7) [err] . . . lerr]
15 [err] o( 8) -1
[err] 1 [err] Tabe I K,thhCDKs(Col{tihixéd) : A(12)
[err] 25 a =_Dtype cyclin is D3 =D type cyclinis D1; c =
D-type cyclin is trurjcated K | K| K .

Example Structure CDK |CDK|{CDK

4D |2A | /B

(oM) | (aM) | (uM)

A(3) 2000 | 6100} 3.5
5 Qﬂﬁoﬂ

C(5) O\g‘
C(6) y > 10
pM?

140° | 780 [0.293
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9
1(9) e 2500°
2 - Q
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a = D-type cyclin is D3; b = D-type cyclin is D1; ¢ = D-type cyclin is truncated D3
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Table.- 1. Klerr] wth CDKs (Conti nued) ] Exanpl e )
~Structure CDK: CDK - '
4D 2IA g VoIl - (M (nnlfc’f"ér’r 2809
C(13) 51[err] - [err] —_
[err] 10 err]

[err] 15 C(24) Tablel K;wnth CDKs (Continued} |
C( 22) [C::_l.: oL ‘I‘I\

[ K|’k | X
terr] 2° Exahgle||  Structure %%’K CDK
C(37) [erf] A | /B
(nM) | (nM) | (uM)

I(11) 3 520°
5 Qr
1(12) w 380° [4170
d
K(13) 2400°
10 —Eﬁzb |

1(14) >50

K15) W 440°
15 1(16) ' 1 1880°
Q o
¥

I(17) do. <1000*
’?«(

1(18) " >25
20 uM*
oN
i(19) " 1600 {4800 { none
@
100
° uM
~PCHCH, a
25 A(S) ’a 97 690 10.163
| H o; L | |

a = D-type cyclin is D3; b = D-type cyclin is D1; ¢ = D-type cyclin is truncated D3
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Exanpl e WO PAMSr e CDK CDK CDK PCT/US98/22809
4D 2/A I/ B _ (nM (nM ([err]
C(19) 15.8a 277 —[err]
40.7[er{]0 0.2 Table I. K; with CDKs (Conunuehﬁrr] 10
[ er r] c(21 [err]
A(13) [err] 15 K; KA( 1K)
[err] Example¢r ]  Structure [[eCDK {CDK|CDK

4D |2/A | 1/B

(mM) | (oM) | (uM)

E(1) ”(O),( 420° | 320 | 0.03

A(6) Hm /{m 150* | 292 |0.052
H
y
H

A7) W 310°
10 o _ |
A(8) >25

5 pM“

15 A(9) ' 100° | 230 [0.053
_ &Q’R

' A(10) 36 | 318 {0.057
NO2

1(20) none @

. H My a
20 WC\QI{(NO M
I21D) " p_F" none @
% 25 uM®
4
1(22) " ,c_?" none @| none
25 UM @
100p
25 .

M

a = D-type cyclin is D3; b = D-type cyclin is D1; ¢ = D-type cyclin is truncated D3 *
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Example Structure CDK [CDK|CDK

4D | 2/A | 1/B
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| 2 | " 1500°
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a = D-type cyclin is D3; b=D-type cyclin is D1; ¢ = D-type cyclin is truncated D3 ’
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Table L Klerr] with CDKs (Conti nued) Example . Structure
CDK CDK CDK [err] h -
[err]1 [err] 5 Table 1. K; wifhe€CDKs (Continuedy |

Ki | K| Ky

Example Structure CDK (CDK|CDK
4D | 2A | 1/B
(M) |(@M) | uM)

C(13) W 51°
5
NOp
C(14) Q Hﬁ& 578

C(15) | ,r{:& 57°
5{ S

10 "

C(16) m 170°
_ A 5 _
C(25) E xﬁ{Q« 1300°
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a = D-type cyclin is D3; b = D-type cyclin is D1; ¢ = D-type cyclin is truncated D3
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Example| Structure CDK (CDK|CDK
4D | 2/A | 1/B

M) | (oM)|(uM)
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5 i
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4 .
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C(21) w 117° | 480
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a = D-type cyclin is D3; b = D-type cyclin is D1; ¢ = D-type cyclin is truncated D3
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1 Table I. K; with CDKSs (Continued)
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Example Structure CDK |CDK|CDK
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a = D-type cyclin is D3; b = D-type cyclin is D1; ¢ =D-type cyclin is truncated D3 *
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a = D-type cyclin is D3; b = D-type cyclin is D1; ¢ = D-type cyclin is truncated D3 *
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a = D-type cyclin is D3; b =D-type cyclin is D1; c = D-type cyclin is truncated D3 ’
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C(99) . 164" | 39.5 | 0.04
2 +o243
cqooy | ., - ES | 65° | 620 [0911

c@on) )L}O.,O E’IS 5 103* | 300 | 0.32
S

25 M

15 HG3)

“a = D-type cyclin is D3; b =D-type cyclin is D1; c = D-type cyclin is truncated D3 °

»
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[err] 10 [err] [err]

20 [err] 25 . [err

D-type cyclin is D3; b = Dtype cyclinis Dl; ¢ = Dtype cyclinis °:
. PCT/US98(228p9

truncat.ed D3WO9/21845
1 Table I. K; with CDKs (Continued)
K | K| K
Example Structure CDK (CDK|{CDK
4D | 2ZA | 1/B
_ (nM) | (aM) | (uM)

caoz) | 21° | 49 0.017
5 R
C(103) % 'S { 110° | 505
C(104) 1907 | 730
* {(%
10 "
C(105) %, 60° | 1060
)‘O{%%
C(106) 9_}“ IS’ E S . | 134° 1460
Q"O-ﬂ T
C(107) 1138% (125
"*flo%;:fd
C(108) 23° | 6.8 |0.009
20 | ,]7'!@%

C(109) 83° | 28 |0.035
o ﬁg

C(110) | ,c q‘ g 14® | 260 |0.104
CHy

a = D-type cyclin is D3; b =D-type cyclin is D1; ¢ = D-type cyclin is truncated D3 ’

»

6.4° ( 135 [0.405

25
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50

Dtype cyclinis D;

C - Dtype cyclln Jds truncated D3

Tabl e 1.

a

Klerr] W|th CDKs (Contlnued)

D-type cyclin is D3;
PCT/U§98122809

-~ WO 99/21845
1 Table I. K; with CDKs (Continued)
| K | K| K
Example Structure CDK [CDK|CDK
4D |2A | 1/B
k M) | (oM) | (uM)
cQain ] 21% | 216
5 0o
ca) | X O "g 23° | 408
C(113) 5 g‘ s . |1737[238
H
10
Cc(114) )J E§ 21° | 8.5 |0.028
C(115) 57° | 18 [ 0.05
u.u.{_o ﬁ:% 55° '
h ¢
15 13) T 15° | 572 | 2.0
Ok O ;}5:% 19°
I4) "OJ‘ ? g 5 1022 | 13.5 [0.022
C(116) 121° | 120 |0.077
" ~Oto 5
1(5) E :CS ] 637 | 331 | 0.76
c(117) ‘*ﬁj SE 105 | 423 [0.417
25 noH

a = D-type cyclin is D3; b =D-type cyclin is D1; c = D-type cyclin is truncated D3

30
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Table I. Klerr] with CDKs (Continued) 5H

C(126) 10 a = Dtype cyclinis D3; b = Dtype
cyclinis D1, ¢ = D-type cyclin is truncated D3 20 Inhibition of Cell
G owih: . AsseSOMAIS: " Oyt ot oxicity: | nhi bi t | AETEISYYEBY gr owt h
was neasured using the tetrazoliumsalt assay, which is based on the
ability of viable cells to reduce -
3- (4, 5-di met hyl t hi azol - 2-yl ) Tgp1e1l itH QDR dnBihhedo!l | um brom de
(MIT) tlo formazan (Mpssman, Jour naIRH(;f | munol oqi cgtln Met hods, vol . 65
(1983), pp. I K | K| K

Example Structure CDK (CDK[CDK

: 4D | 2/A | 1/B

(oM) | (oM) ) (uMD

cag) | . 10.3° | 191 [0.097
5 pﬂ
C(119) O‘O.}&Wﬁ 24° | 86 [0.247
h

et

c(20) | . 1097 | 80 [0.062
Popls

cazy | & 10.6° | 953

K O 43° | 364

15 - [cazz) ." :SS 355 | 165

J(6) 8.1° | 548 (0.511

ca3) 154° | 16
20 e Oﬂegﬁ
Ci2a) gs ; 77 1611|0681
H3Cm
. H: }4
Tz | o O 54 | 602|063
' o O{fﬁ §
25 |

a = D-type cyclin is D3; b =D-type cyclin is D1; c = D-type cyclin is truncated D3 ’
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55-58). The water-insol uble purple formazan product was then detected

spectrophotonetrically. 25 Various cell lines (HCT-1 16, Saos-2, U2-QS,
SWI80, COLO 205, RXF-393, M4, MNDA- MB- . 468, and MCF7) Ie) in
96-well plateNOWABE yere plated in.the appropriate medium g?{'ﬁ]s #

- volunme of 135 [err]l/well in either McCoy's 5A Medi um (f.or Saos-2, U2-CS,.
SW80, and HCT- 116 cells), RPM (for COLO 205, RXF-393, M4 cells),
or Mninmum Essential Medi um Edtuble I. K; witf CDKsNDéntiae38 and MCF7 cel|s).

Pl ates were incubated for four haours befare addition aof 20

151 1 inhibltor cqmpounds. Different]|cduce
conpounds were added i {Examphé|(v/v) Structuredi et hyICGRKf
[err]L/well), and cell} were |i ncubated at 37[erf] 45
days (dependi ng pn cell} type). At the end| dhMD h
added to a final conceptrptidn q "2 o g/ rL22%nN
for 4 hoyrs nore at 37[err]C.} A ” b gt f on of pl ates and
renoval of nedium the}jabsorbance of 4 az@n (salubifizef in

di met hyl sul f oxi de) was|neasurled at 540 anhp ¢aoncentratyon bf inhibitor

5 of inhibitor
D
br four to six
ion, MIT was
ver e i ncubat ed

conpound causi ng 50 i nhi Ri tion of h|w4€" de?® hvi nefl fromthe

| i near portion of a sefi-log plu&‘@:\-‘g}m | concentrftion versus
percentage inhibition. JAIl regsults e co ed to contrpl cells treated
only with 0.5% (v/v) dinethyllsul f oxj de 10 105

C(126) (rrjO\ 24° | 390
10 Nﬁ’"‘a{, E%
c(127) “Q~ 'Q ~QJ£§:§ 26° | 215
C(128) N 30° | 440
Oﬂ%%
15 C(129) f\ﬂjﬂ % 6% | 270

a = D-type cyclin is D3; b = D-type cyclin is D1; ¢ = D-type cyclin is truncated D3

20 Inhibition of Cell Growth: Assessment of Cytotoxicity:

Inhibition of cell growth was measured using the tetrazolium salt assay, which is based
on the ability of viable cells to reduce 3-(4,5-dimethylthiazol-2-yl)-2,5-[2H]-diphenyltetrazolium
bromide (MTT) to formazan (Mossman, Journal of Immunological Methods, vol. 65 (1983), pp.
55-58). The water-insoluble purple formazan product was then detected spectrophotometrically.

25 Various cell lines (HCT-116, Saos-2, U2-0OS, SW480, COLO-205, RXF-393, M14, MDA-MB-
468, and MCF7) were grown in 96-well plates. Cells were plated in the appropriate medium.at a
volume of 135 pllwe}l in either McCoy's 5A Medium (for Saos-2, U2-0S, SW480, and HCT-
116 cells), RPMI (for COLO-205, RXF-393, M14 cells), or Minimum Essential Medium Eagle

(for MDA-MB-468 and MCF7 cells) Plates were incubated for four hours before addition of
151
30 :
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WO 99/21845 _ ) PCT/US98/22809

inhibitor compounds. Different concentrations of inhibitor compounds were added in 0.5% (v/v)
dimethylsulfoxide (15 uL/well), and cells were incubated at 37°C (5% CO,) for four to six days
(depending on cell type). At the end of the incubation, MTT was added to a final concentration
of 0.2 mg/mL, and cells were incubated for 4 hours more at 37°C. After centrifugation of the
plates and removal of medium, the absorbance of the formazan (solubilized in
dimethylsulfoxide) was measured at 540 nm. The concentration of inhibitor compound causing
50% inhibition of growth was determined from the linear portion of a semi-log plot of inhibitor
concentration versus percentage inhibition. All results were compared to control cells treated

only with 0.5% (v/v) dimethylsulfoxide.
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[err] 159 1 pRb | mmunobl otti ng:
The .ability of conpounds to inhibit phosphorytation of the retinobl ast oma

protein (pRb 99221 4g/as assessed by western blot analysis. An anti-Rb :
anti body was (5243 neasure the conversion of hyper - F$I&FA¥IRYat ed
pRb to hypo-phosphoryl ated pRb. An anti-phospho-Rb. (sei 780) ant i body
was used to specifically nmeasure dephosphorylation at serine 780 asite
t hat has PF evi ou$T y[been J[sngwn |t o] De[ phpS@nornyT gt e by rTyclin D.
| nhi bition of R@ phosphdryl|atijonjis inFi atgqd by a "f" jn|Taljl e |11
bel ow, and fail g‘e tolinhibit pRH phpsphorlyl dti ¢n §{s | ndi cdteq by a
"-" in the tabl . Hunﬁin tol pn {t unfor ceﬂls (HCT-1 16 gells;
5x106) were{pl ch ORTHo9—v-grshesrant aH-ewedHo+g-pwevari ght .
Five mcronpl ar|{ of Ch ¢ nd vva% afilded flor {12 |hoyrs 'me 10| cells were
then collected fa é(aenr gu@ . Thelcell pelfetls yer¢ |ysed by tlheladdition
of 100 pL | buf {8r (50 v HEPES [ pH 7.10),| 250 v Nadil, |5 M
et hyl enedi af neff et r aaget ¢ acrld, ' . [[%]|Nofi dgt P-4y, I
di t hi othrei‘ol, mM godi&m pyroghogphat el | nmyl sqdi §m art hovanadat e,
1 [err]g/mapr ggﬂ)nln 1|¥err]jg/ i leupepfin, 350 [lerq]gfm
phenyl net hy| sul ff | ug®i de)). Fprty nh'crogra of pyotlein were
separ at ed bg sodi,um dpdegyl sul'rette7 polyacr yl am dﬁ g€l greqrr ¢phoresi s
( SDS- PAGE) ¢n o &el. [The priot ¢i n$ were| t rlangdfe re$ tp n tI‘OCﬁH | ose and
15 bl ocked|w tjh®% bl ocki ng Quf fler |{i n}j Tr} s-|bufif efjed|saline dvenni ght. The
anti-Rb ant§bo e | (Pharmgen), |[thE ant 1} pffosphof RO ( Ser |[78(J)" ant i body
(MBL), and $ec nd,arE hnt | body |were i hcubatjed |f of 1] hour |at Jro¢m
tenperature|fgl( 8wed§ by {hree |wagh $teps | n |0. q1%]|Tweent 20 i n
Tris-buffer égsja I ng. ThE Rb grotlei h whs detlectjed just ngj cheni|l ufi ngscence
according to 4 BB HH-g SRar-
€S w
gl Q 8
9_' (S
S IR wn I S I=
T OER REERREREEREMEEE
N R | jey O Y | > by > y
g |38 |WISRIEREBIEIEREREIES
= < 1= BN
518 (g2 [MIgM@@@RRRIEEEERS
n N - L] s . 6 L ) (J (a L) s . - L L
415 |l RERRRKRERREEIS (2
2
: A3 FRRERERERERER
S 4R SEIFEISISEEIFMEME S
P 'g '
L BE ERERRRREEEEEME
o= TEEERixsEEnss =
(3 (S QIR0 0 (SR IO J (S (SR &) &)
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15F The exanpl es above illustrate conpounds according to
Formula | and assays that may readily be-perfornmed to determne their
activity levels against the various CDK/cyclin 20 conplexes. It wll" be
appatent t hatvos¥@ %“ 3ssays or other .suitabl e assays known i FETIHSSRE%my be
used to select an inhibitor having a desired level. of actjvity against a

sel ected target. Wil e the invention has been-iliiustrated "by
r ef ererlcepgah_g@ﬁ(bmmﬁn@nd pref erred enmbodi nents, those skilled in the

art will recognr ze that _variatjons agn i ficatiqns e ma
t hr ough rout i neTRaPERY RESHMRR tﬁl‘flﬁ“%’ﬂ’@f‘ﬁ'@@"%“t"ﬁa’ |r?WéH£Ft8’ﬁ‘a Prefn g’%ﬁ’ﬁpl e,

those of was asse¥sel BYPHdsterk blot ariallstsh Andunti-RY dnhbé@mruse@mtxﬁa&uwarelcaive@i&; or
substitutions to the conpounds of 25 Formul a y be made w t hout

adver sel y ofhyper-phaspharylagd gRb i Bypophesnbaryiatsd Rlﬂ’e |"’f“ Bt phosRI R, (serfE0)
phar maceut)@iaky Ga80REKd égaaﬁcaxmu& hepuosmﬁfyram at SerinB S0 dQfe ﬂﬁrhats o be

l'i mteds by the foregoing . “description, but to be def i'ned by t
appended prexionsly keen shawn fo kecpiiospliorylated by CDK4/gyclin D. Inhibition of pRb

éLﬁ é For myPhosphorylation 1¥iHicated by'a 4" RHITABle I below, and failure to irthibit pRb A CO m(z) und of

[err] phosphorylationiﬁ,{imli@hdbya“”inthetable Rl is a substituted or

unsubsti t ut ed o%n‘éﬁﬁng’cﬁflﬁ gﬁbrqug g?lgéi)g:}'lbﬁ) ek B %h 156190 mNIF&usﬁes and

al kynyl ; Cl1-6- a oxy cyclic o eteroc
monocycl i allewedtogenv overnight- Five miciomokad ofxscly conpaund myadd@dlfchAIZ hogiar Bbeycl i c

or heteroc lic n lic ;
or et %45 of BSEE iy RS 738 AR b LY o160
(C1-6-al kWs)s tmﬁfei Galmd IHEPES (pH(ICCiI) EOatM;Naﬁ-l (SGiINBetbgﬂhmﬂynhﬁnetetraacetic acid,
aryl - (C163l IO n ey el en RL is
substi t ut 83 %(gg%ﬂgt; "i)d]tl r"?{!q “’F‘ﬁ%}tgez n ofhy psyr (ggﬁﬁ%ﬂh\,\@eir’]mhﬂ%%ﬁh‘g? kyl ;
Cl- 6- al ky loithévhnditag, k ppil apiGfonif)1 pg/ml lew;iettgmﬁo pgﬁn)lthmwmethﬂmﬂﬁmgll ﬂmmﬁé),
am no; ni En%' mtic%goerm; o ﬁrgtglln v?erré separape% by GY&N ’dor‘i‘ecyfi sulfate—polyacrylamrdc gel
electrophoresis (SDS-PAGE) on a 6% gel. The proteins were transferred to nitrocellulose and
15 blocked with 5% blocking buffer in Tris-buffered saline overnight. The anti-Rb antibody

r-r‘u

(Pharmingen), the anti-phospho-Rb (Ser 780) antibody (MBL); a_nd secondary antibody were
incubated for 1 hour at room temperature followed by three wash steps in 0.01% Tween—20 in
Tris-buffered saline. The Rb protein was detected using chenﬁluminescence according to the

manufacturer (Amersham).

20
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~ phosphonat o; phosphi ne; carboxyl; thiocarbonyl; sulfonyl; sulfonam de;

ket one; al dehyde; ester; oxygen; carbocyclic or heterocycl i C,
nonocyclic or r non-fused polycyclic, cycloal kyl; or ycllc
or heterocycl i‘&{ﬁ%ﬂ%cycl ic or fused-or. non-fused pol ycycl ic, ary?‘ g'fr?d

© R2 is a carbocyclic or heterocyclic, nonocyclic or fused or. non-fused_

pol ycyclic, ring structure having a substituent at the position

adj acent o the point of atTdﬂélIHnﬂnhihiﬁmmmebgﬁ’hOSphbwlatbuture is
~optionally further substitutgd=—whereTeachaspbstit ofy R2 i ndependently
is a hal ogen; hal oal kyl | Example, kyrl:i'h@f- 6- ol PN ﬁts ¢l1. 6- al kynyl ;

hydr oxyl ; Cl-6-al koxyl; am npCosigoaad {20 pRhi ol | tlpm:et hgr; im ne; cyano;

am do; phosphonat o; phosphi ng; carboxyl ; tgi (o] ?ﬂﬂ gl fonyl ;
sul fonam de; ketone; al dehydp; ester; (BR? ,rycar%B')c/ )ic or heterocyclic,

nmonocyclic or fused or hon-fused [pohutigk! | Cphosphdrghlikyl ; or
carbocyclgc or heterocyclic,| nonocyclijc or fused or non- fused

pol ycyclic, ary]; or a pharmaceutiically acceptaé'BPe dalt of a conpound
of the Fornula |, or a prodr ?,‘r(85) phagmacepti cal Ty dctive netabolite
of a compound of the Fornul apl pharlmaceutically 25 adceptable salt

t her eof . 2. A I(b)rrpound phar maceut® cal lly acceptabl e salt,

prodrug, or pharnmaceutically ctive et auuﬂ-r-t'e—_*.t-h*ereof according to
claim1l1, wherein: when Rl is sul%%q)lt utled, each pubstituent

i ndependently is a hal ogen, gal cuRyl , CL- 6-al kyl , @&-6-4l kenyl,

Cl- 6-al kynyl, hydroxyl, oxyg —b—atoxj——arne-{ nitro, thiol,

t hi oet het0 i m ne, cyano, am (o, Iﬁﬂbsphpnat d’ phasphl ne, 30

162 1 carboxyl, {hregambonyl, gurtopyl, ;sulftgnam de, ketone,
al dehyde, or ester; and each :uh:tifup t of R2 | ndepandently is a

hal ogen, hal oal kyl, C1 6-al k Q@J)G-qﬁ kenyl , QL-6-at kynyl, hydroxyl, CI-6-
al koxyl, am no, nitro, thiol thef e, [ cyarp, ani do, phosphonat o,
)car‘%%é

phosphi ne, carboxyl, t hi sul fonyl| sulfonani de, ketone,

al dehyde, or ester. (XBD A esonpopnd, -pharnaceutically
acceptabl e salt, prodrug, or {aet frefabot+te—p—aeceoretng to claiml,
wherein Rl is a substituted )heﬁggﬁgroup. + Ty, A compound,

phar maced®i cal | y acceptable galt,Fprodfug, -or aftive nmetabolite

according to claim1, whereil h an al kyl am ne
or pyridine group. &71) A c8npoupd, pharmiceutically
acceptabl e salt, prodrug, or active netapbolite according to claim1,

wherein RL is selected fromthe group consi sting of:
The examples above illustrate compounds according to Formula I and assays that may

readily be performed to determine their activity levels against the various CDK/cyclin
20 complexes. It will be appareﬂt that such assays or other suitable assays known in the art may be
used to select an inhibitor having a desired level of activity against a selected target.

While the invention has been illustrated by reference to specific and preferred
embodiments, those skilled in the art will recognize that variations and modifications may be
made through routine experimentation and practice of the invention. For example, those of
ordinary skill in the art will recognize that variations or substitutions to the compounds of
25 Formula I may be made without adversely affecting in a significaht manner their efficacy in the

pharmaceutical compositions. Thus, the invention is intended not to be limited by the foregoing

description, but to be defined by the appended claims and their equivalents.

»
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25 , and 6. A conpound, pharmaceutically

acceptable salt, prodrug, or active netabolite according to cI ai m 1,
wherein Rl is phen I substituted by optionally substituted carbon

sul f onani de. WO9% PCT/USY; 8"9

1 7. A conpund, pharnmaceuticall y accept able salt. prodrug, or active
nmetabolite according to claim 1 wherein RL is selected fromthe group
consi st j NOWR4tis claimed is: 0 5 [err]
where R3 is selectedfromthe grou fIStlng of d-C6 al kyl, Cl1-C6

al koxy, aryl, afyl oxy’ cgpound of the; E“ a 8. A conpound,

pharmaceutically acceptable salt, prodwmg or active netabolite

Ry /[Z V 0
5 R
@O

wherein:

R' is a substituted or unsubstituted group selected from: C,.s-alkyl; C,.¢-alkeny}; Cy.¢-
alkynyl; C) ¢-alkoxyl; C,¢-alcohol; carbocyclic or heterocyclic, monocyclic or fused or non-
fused polycyclic, cycloalkyl; carbocyclic or heterocyclic, monocyclic or fused or non-fused

10 polycyclic, aryl; carbonyl; ether; (C..s-alkyl)-carbonyl; (Cys-alkyD-aryl; (C,¢-alkyl)-cycloalkyl;
(Cy.s-alkyl)-(C,).s-alkoxyl); aryl-(C,.s-alkoxyl); thioether; thiol; and sulfonyl; wherein \;vhen R'is
substituted, each substituent indeﬁendently is a halogen; haloalkyl; C)¢-alkyl; C; s-alkenyl; C,.¢-
alkynyl; hydroxyl; C..g-alkoxyl; amino; nitro; thiol; thioether; imine; cyano; amido;

- phosphonato; phosphine; carboxyl; thiocarbonyl; sulfonyl; sulfonamide; ketone; aldehyde; ester;
oxygen; carbocyclic or heterocyclic, monocyclic or fused or non-fused polycyclic, cycloalkyl; or

15 carbocyclic or heterocyclic, monocyclic or fused or non-fused polycyclic, aryl; and

R? is a carbocyclic or heterocyclic, monocyclic or fused or non-fused polycyclic, ring
structure having a substituent. at the position adjacent to the point of attachment, which ring
structure is optionally further substituted, where each substituent of R? independently is a
halogen; haloalkyl; C¢-alkyl; C;.¢-alkenyl; C;.¢-alkynyl; hydmxyl; C,.¢-alkoxyl; amino; nitro;

20 thiol; thioether; imine; cyano; amido; phosphonato; phosphine; cgrboxyl ; thiocarbonyl; sulfonyl;
sulfonamide; ketone; aldehyde; ester; oxygen; carbocyclic or heterocyclic, monocyclic or fused
or non-fused pélycyclic, cycloalkyl; or carbocyclic or heterocyclic, monocyclic or fused or non-
fused polycyclic, aryl; :

or a pharmaceutically acceptable salt of a compound of the Formula I, or a prodrug or

pharmaceutically active metabolite of a compound of the Formula I or pharmaceutically

25 acceptable salt thereof.

2. A compound, pharmaceutically acceptable salt, prodrug, or pharmaceutically
active metabolite thereof according to claim 1, wherein: when Ri is substituted, each substit‘ixent
independently is a halogen, haloalkyl, Ci.¢-alkyl, C,.¢-alkenyl, C ..5-all€ynyl, hydroxyl, oxygen,

Ci.¢-alkoxyl, amino, nitro, thiol, thioether, imine, cyano, amido, phosphonato, phosphine,
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10 according to claim1, wherein R2 is ortho-substituted phenyl or thienyl.

9. A conpound, phar maceut i cal | y-acceptable salt, prodrug or active

met abol i te according to claim9, wherei.n R2 i s o-hal ophe

o- di hal opheny WO 99/21845 10. A conpound, pharnaceuti cal | 9&’8@5“8?“& e
salt, prodrug or active netabolite according to claim 10, wherein R2 is
o- di fI uor ophenyl . 11. A conpound according to cl aim1 selected

from t he glea®pxylOhfcarbomg, stfforyl,sulfonamide, ketone, aldehyde, or ester and each substituent of

[Nerr] R? independently is LF'@]:OLTH’ hﬁlgalkyl Cs-alkyl, CH,-LJEen)Jl C; 5- )tng}, Pirdroxyl Cis-

, and aldx ﬂhmcﬁh‘bltﬁﬁi Iﬂﬁoétmeiﬂhﬂél lcyamairhﬁo, phoshotass, plmqﬂmmctarbtscyl
met abol i t es. t her eof k 9 ound according to claim1
sel ected f taiprarbRayl swimyh syionamidey kesene, D alGEAS, o1 o
164 30 3. A compound, pharmb®@ifidally acceptable salt, prodrug, or active metabolite

according to claim 1, wherein R! is a substituted phenyl group.
4, A compound, pharmaceutically acceptable salt, prodrug, or active metabolite
according to claim 1, wherein R! is phenyl substituted with an alkylamine or pyridine group.
5. A compound, pharmaceutically acceptable salt, prodrug, or active metabolite

according to claim 1, wherein R! is selected from the group consisting of:

o OO FOOr . FOO
OO OO —gr’}@é-,

s 0O OO0 OO
OO 00 OO
S/—\N — /_—\N - >_\

O Vo Sa O

>\Zf~C~Oé- O DO
s OOt L, AN

6. A compound, pharmaceutically acceptable salt, prodrug, or active metabolite
according to claim 1, wherein R' is phenyl substituted by optionally substituted carbonyl or

sulfonamide.
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[err] [err] and pharnmaceutically acceptable salts, prodrugs, and

active netabolites thereof. 13. A conpound sel ected fromthe group
consi sting of: [err] [err] ) [err] - lerr]
15 [err] W09921845 [ of ] [err]. 25 [err] PCT/US98/22809

1 7. A compound, pharmaceutically acceptable salt, prodrug, or active metabolite

according to claim 1, wherein R! is selected from the group consisting of:

o)
HzN—;% — HN—S—@%— /N-.—ﬁ-_®§_

(o]
5 0 Q
OFOr -OFOr _3Or
0 . and R® ,
where R? is selected from the group consisting of C,-C; alkyl, C;-Cs alkoxy, aryl, aryloxy, and
amine.

8. A compound, pharmaceutically acceptable salt, prodrug or active metabolite
10 according to claim 1, wherein R? is ortho-substituted phenyl or thienyl,

9. A compound, pharmaceutically acceptable salt, prodrug or active metabolite
according to claim 9, wherein R? is o-halophenyl or o-dihalophenyl.
10. A compound, pharmaceutically acceptable salt, prodrug or active metabolite
according to claim 10, wherein R? is o-difluorophenyl.
11 A compound according to claim 1 selected from the group consisting of:
15
Hsc-N"\ : N}:% ’j ,j %
HaCe"™ E
N
> C@fé v f:’ﬁ:s
20 H
O“O.N %
HN/\ *3 HC! m& Ha°~N
U i .
25
and pharmaceutically acceptable salts, prodrugs, and active metabolites thereof. ¥
12. A compound according to claim 1 selected from the group consisting of:
164
30
-

T A



165

[err].
[err]

[err] - - =
- Jerr]

NH2 NH2
[err] [err] 5°

WO 9921845 [erL]e”]- ferr] P&%Jﬂmso; -

15 [err] : ferr].. _

1 " ~ HzN, L Hg

oS o8 O
HzN-’9 s H c‘F\lN' 4 /E/%
iﬂuﬁ"gi" oM

and phaxmaceutically acceptable salts, prodrugs, and active metabolites thereof.

wn

A compound selected from the group consisting of:

10 FQ‘HEL% J\@ )\}—Q ) QH i{&
g g g

¢ TogR AR /IR,
¥ivs) *@M Q

oS8R Hopds \@u&g’%

o 1{9@ FodR 0 {ﬁ

R R O 0



or a pharmaceutically acceptable salt, prodrug, or active netabolite of

sai d conpound. 14. A pharmaceutical conposition conprising: 20

(a) an anpunt of a cell-cycle control agent effective to inhibit -COK4 or
[ CWUPEIMi n conpl ex, said cell-cycle control ageRQT/GRIS/PR§09

selected fromthe group consisting of: S _ (1) a

conpound of the Formula I: STONH2 725

[err] NH2 (1) wherei n: ey

Rl is a substltutaq r~nsubst j#yut ro cted f

al kyl; d 6-al kenyl %y ; % %‘M Yco

166 >/ N N car I | et erocycl iC,

nonocyclic or fused or non- f udled ’ ’ polycycllc

cycl oal kyl ; carbocyclic or hetemac cIic,Hannacycllc or
; I

fused or non-fusegotweyctic, ar bon PES8- al kyl ) -
car bon?gl ; (Cl--al kyl gﬂ (a_; |)-cycl oaI i - atHgyl ) - (C1- 6-
al koxyl); aryl-(C1-6-al ko t er; thiol; 2ol STl f8nyl ; wherein
when RLl is substituted, each Substituent independenf*ly is a ha ogen;

hal oal kyl ; CL. 6-al kyl; CL6-al kepmyl; CL-6-al kypyl; hydr gyl Cl-6-

al koxyl ; am no; n|tr t hi ol 5y etfher; imney n :
phosphonat o: phosphin @?b’?% ; | oc&¥DbgnyT; @5}1& :
sul f onam de; ketone oxyg@hg carbo clw-’

het erocyclic, nDnocycllc or fused or non-fused polycycllc

10
~cycl oal kyl ;

or carbocyclic or rocycllc ocycllc or fused omHngn-fused

pol ycyglic, aryl; an R2is a
carbocyclic or heté 3&~»BK;9L. oC

non-fused pol ycycli ri St uck haV| a S t he

position adjacent to the point of attachnent, mhlch |ng strecture is 15

optional Iy further substituted, e eachh S stl t uent
i ndependently is a ;hp

ha
al kynyl ; hydroxyl ; ﬁalﬁf l.l-sa ; nh LO’X@.L i
cyano; an1 do; phosphonato q,sph n car boxyl i ogzar B

sul fonyl ; sul fonam de; ketone; al dehydé; ester; oxygen car bocycl ic or

o oy

or a pharmaceutically acceptable salt, prodrug, or active metabolite of said compound.

. Cl 6-
;1 mne;

14. A pharmaceutical composition comprising:

20 (a) an amount of a cell-cycle control agent effective to inhibit CDK4 or a
CDK4/cyclin complex, said cell-cycle control agent being selected from the group
consisting of:

i) a compound of the Formula I:

NH,
) N
R\N’l[ Y\ o
25 H S L
_ y v
wherein: .
R! is a substituted or unsubstituted group selected from: C.-
alkyl; Cy.¢-alkenyl; Ci.¢-alkynyl; C;¢-alkoxyl; C).¢-alcohol;

30
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- heterocyclic, nonocyclic or fused or non-fused pol ycyclic, cycloal kyl; 20
or. carbocyclic or heteraocyclic, nDnocycIic or fused or non-fused '

pol ycyclic, (i) -
phar rraceutlcal"yéggé@e‘gpt able salt of a compound of pCT/USS22809
the Formula I, and . (i |__|.) a prodrug

- or phar maceut i cally active netabolite of a
conmpoundi of the Formul a | orcaﬂ:oghhcnahmrbd:wlibIxyorwcy@ptoaﬁisedeaﬂlm-msed

. thereof; and

; tically acce Iab e
carrier. 15. pdyﬁ?'%t ??%g)ﬂgfy Le 1§° erg%yai(é BPGTS s
medi at ed by inhibition of Cmfs’bdrornm-ﬂxsed p@ﬁdﬁmy@l; darboaply bkiEr, (C.Qnalkyl)sl ng

~administering to a subject in d h tr
contr ol agen%J sel ect edJ f r om e § Gﬁﬁ a@?ﬁ F@@r%lf;l)'cﬁg’aikyié?“'alkyl}ﬁ&' 6"

conpounds of the Fornula |: alkoxyl); aryl-(C;.¢-alkoxyl); thioether; thiol; and sulfonyl; wherein

NH2

[err] 3 wher ei n: when R' is substit tegaf]aftksugsgtaggfqdpmngant}yrxs a halogen,
unsubstituted group sel ect edhafdat§l; Crl-atkdl; 04 s-alkedyl; C;¢-alkplyk&iydtoxyl; Cp¢-

Cl- 6- al kynyl ; C1-6-al koxyl ; Clagmal coﬁm? cgr ocglcl |HZ: o’?twiheteroy cllfc
monocyclic or fused or atkyk aming; wepy@gﬂiqth@eﬂ*éwp@aqqyym ‘bocycl iC
or heterocyclic, nonocyclic ﬁ(,aghg Slp%sphme cmyi qﬁlggarmlyygméﬂy@ aryl;
carbony]; ether; (Cl--alkyl)-carbonyl -aryl; (Cl 6-al kyl)- 10

cycl oal kyl ; (Cl-6-al kyl) - (Clsnlfomémyptpne aWhYCKGC&St@ @mgetwm)boquhp@r-,\t her ;
thiol; and sul fonyl; wherei t
i ndependéntly is a hal ogen; aeirocgfl‘l‘(wﬁﬁ EQchhéo E&fdrh%%&edﬁ@ﬁ&cﬁ'ﬂ%@ﬁo%ﬂ?ﬁ

Cl- 6-al kynyl ; hydroxyl; oxygenarb@;ycﬁcaﬂhmwycharmmcthppr fused éri noin: ﬁlsed
t hi oet her; i m ne; cyan phonat o; phosphi ne; carboxyl;
t hi ocarbonyl ; sul fonyl; sul 19p°l g%lg:émgg?%ne; al dehyde; or ester; and
R2 is a carbocyclic or heterocycl R& jis amh;mydidmhaterdcmdigdmonoqyeﬁpénfssdor
ltoﬁ' ycycl 'tC1 . r t”? SLVUC{ ure '}?o\ﬁv\fﬁ&d% @BQ&% {)ﬁ%ﬂ{ucﬁeﬁﬂﬂléga[sﬁbgu %@fﬁ“t

e point of attachnent, ureis ur er
substi t ut ed where each subqiasixmeadja@htﬁzmmimpﬁmdmhtﬂeyt,whlchnngsa'ucttadeogen;
amino: 15 nitror Thiol: trirgSER et sibsbis ehere BUH A tenfOriST 0 S0
phosphi ne; carboxyl; thi ocaribdspghdently is almldghmﬂquallthd,@-mﬂnyi (Ia,s-aklehydneg 6

Compounds of the Formul a 1; Sk EYa0Rt: bl Bkenly SRESE R RupFlicuraming

active netabolites of corrpow;dﬁo,caﬁndd:lphdéphdmtoaphospnﬂe, carboxylh thidcarbonyl;

pharmaceutically acceptabl e s%ﬁjoﬁyi;' sulfonamide; ketone; aldehyde; ester; oxygen; carbocyclic or

heterocyclic, monocyclic or fused or non-fused polycyclic, cycloalkyl;
20 or carbocyclic or heterocyclic, monocyclic or fused or non-fused
polycyclic, aryl; |
(ii) a pharmaceutically acceptable salt of a compound of
the Formula L; and
(ii) a prodrug or pharmaceutically active metabolite of a

compound of the Formula I or a pharmaceutically acceptablc salt
25

thereof; and
(b) a pharmaceutically acceptable carrier. o
15. A method of treating a disease or disorder mediated by inhibition of CDK4 or a

CDK4/cyclin complex, comprising administering to a subject in need of such treatment a cell-

cycle control agent selected from the group consisting of:
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16. A conpound of the Formula I:

NH2 [err] 25

[err] ] [err] wher ein:-
R is select 3@¥RB#F 30 . 168 PCT/US98/22809

0 0

[err] 0 0 -

[err] 1 dompounds of the Formula I er 1]

0 [err]

; and R2is a b Puted or unsubstituted: carbocyclic
or heterocyclic, nonocyclic gt \ o fused or non-fused polycyclic,
ring structure; where each opt} Ituent for R2 is 10 .

i ndependent |y a hal ogen; oxygert haf oal kyl ; C - 6-al kyl; C1-6-al kenyl;

Cl- 6- al kynyl ; hydr oxyl ; Cl-6-al koxyl; carbocyclic or
heterogyclic, nonocyclic or fused or no()fused pol ycyclic,
cycl oal kyl ; carbocyclic or heterocyclic, nonocyclic or fused or non-fused

pol ycycl i ¥hSIF - amino: nitro: thiol: thioether: imne; cyano; am do:
phosphonat o; R! is a sabaiwmbd aaxnstﬁh&mdmuptsbl’eaG@frbmﬂ \0, s-akkyl; b?Jay |,
sul fonam de; ket oneg; ceuticall

Ideh a _phar
accept abl dkeghCigral l%'(“ éﬁ@‘yéfé'tﬁﬁ’ic"gﬁlr ?ﬁﬁ\’%y?hc ‘thet&r%'y igr G@“‘Zﬂ"ﬂfé’r
phar mac eufs&Pér nonFadel y6lyoRAia) blbﬁlﬁ?'lQéarﬁoc?ﬂm llhBt@rdéﬂrchhﬂoE&?ﬂlél G f.!.se@ br

phar maceuti cal | acceﬁt abl'e salt thereof
phar mac eufqrcfise alic, Ay Am; edhes(Cie-alkyl)-carbonyl; (Cay- alkyl)awle(ﬂfle‘é'tkwe

amount10f oaycmhdyb I(t:l Pilich-(& -ﬂox?l)@ﬂ@{ G-alkBxyAp mb&xerqiuoﬁ aR€ Ldlfonyl whSﬂéfhl e
control agent Selecte onpounds of the
For mul a | whapR' is substituted, each subsntuent independently is a halogen haloalkyl Cingegikyl; Cie-
[err] alkenyl; C,.s-alkynyl; hydroxyl; oxygen; C).¢-alkoxyl; amino; nitro; thiol; thioether; imine;
cyano; amido; phosphonato; phosphine; carboxyl; thiocarbonyl; sulfonyl; sulfonamide; ketone;
aldehyde; or ester; and '
R? is a carbocyclic or heterocyclic, monocyclic or fused or non-fused
15 polycyclic, ring structure having a substituent at the position adjacent the point of attachment,
“which ring structure is optionélly further substituted, where each substituent of R? indeperidently
is a halogen; haloalkyl; Cy.¢-alkyl; Cy¢-alkenyl; Ci¢-alkynyl; hydroxyl; C,_¢-alkoxyl; amino;
nitro; thiol; thioether; imine; cyano; amido; phosphonato; phosphine; carboxyl; thiocarbonyl;
sulfonyl; sulfonamide; ketone; aldehydeﬁ or ester;
20 pharmaceutically acceptable salts of compounds of the Formula I; and
prodrugs and pharmaceutically active metabolites of compounds of the Formula I and
their pharmaceutically acceptable salts.

16. A compound of the Formula I:

NH,
R! y \ o)
Ny ,(
25 H S L,

@ v
wherein: .
R! is selected from:
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wherein: 25 Rl is sel ect ed from
0. . [err]

}ggdgo , WO 99121845 . err] [err] PCT/US98/22809
[err];and . R2|sasubst|tuted or..- - - .
unsubstituted: carbocyclic or heterocyclic, nmonocyclic
or fused or non-fused pol ycycl?c g strusturie; e each

optional substituent for R&zmss ‘ owfadent | yHNa-Sve -oxygen; hal oal kyl ;

. Cl1-6-. al k1 ;NG al kenyl ;g 6-%al kynyl ; hydroxyl; C1
6- al koxyl ; carbocyclic or ’ het er ocycl’i c, m)nocycl I c or
fused or non-fused pol ycy\(‘:l |@ g oal Kyl ; 10 4
carbocyclic or heterocycf hgo g %I-C @ _'z fUSEd pol ycyclic,
aryl; /7 am Al § It er m ne; cyano;
am do pglosphonat 0; phosphi ne; car bo ; thiocarbonyl;
sul fonyl; sul fonam de; ketone; al deh de oor ester; (i)
pharmaceutically acceptable sal tsy . the Forrmula I; and

(i) prodrugs and phar rraceutlc‘aJ_L)y tabolites of corrpounds of
the Formula | or pharmaceutically accept abI e sal t 3s®hereof; and 15

(b) a phar maceuRe g3l dulstReeE o \dhIRtifRdd: t/bocyclic or heterocyclic, monocyclic or
fused or non-fused polycyclic, ring structure; where each optional substituent for R%is
independently a halogen; oxygen; haloalkyl; C,.¢-alkyl; C;¢-alkenyl; C;.s-alkynyl;

10 hydroxyl; C;.¢-alkoxyl; carbocyclic or heterocyclic, monocyclic or fused or non-fused
polycyclic, cycloalkyl; carbocyclic or heterocyclic, monocyclic or fused or non-fused
polycyclic aryl; amino; nitro; thiol; thioether; imine; cyano; amido; phosphonato;
phosphine; carboxyl; thiocarbonyl; sulfonyl; sulfonamide; ketone; aldehyde; or ester;

or a pharmaceutically acceptable salt of a compound of the Formula I, or a prodrug or

15 pharmaceutically active metabolite of a compound of the Formula I or pharmaceutically

acceptable salt thereof.
17. A pharmaceutical composition comprising:
(a an effective amount for inhibiting a CDK or a CDK/cyclin complex of a cell-
cycle control agent selected from:
@) compounds of the Formula I:
20 NHz
1 N \
R o]
Ny /(s
H 2
R
@
wherein:
25 R' is selected from:
et ()5
HaN= $ T 3
0 , 0 .,
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N—S g‘ N N—S-@- -
7 o {'; % , and
o ;and

R? is a substituted or unsubstituted: carbo.cyclic or heterocyclic,
monocyclic or fused or non-fused polycyclic, ring structure; where each
optional substituent for RZis independently a halogen; oxygen; haloalkyl; C;.s-
alkyl; C;.¢-alkenyl; Cj¢-alkynyl; hydroxyl; C, ¢-alkoxyl; carbocyclic or
heterocyclic, monocyclic or fused or non-fused polycyclic, cycloalkyl;
carbocyclic or heterocyelic, monocyclic or fused or non-fused polycyclic, aryl;
amino; nitro; thiol; thioether; imine; cyano; amido; phosphonato; phosphine;
carboxyl; thiocarbonyl; sulfonyl; sulfonamide; ketone; aldehyde; or ester;

(ii) pharmaceutically acceptable salts of compounds of the Formula I; and

(iii) prodrugs and pharmaceutically active metabolites of compounds of

the Formula I or pharmaceutically acceptable salts thereof; and

()

a pharmaceutically acceptable carrier.

R g
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