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a partjcu ] e present invention relates to a pharmaceuti cal
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hyperprollferatlve diseases, including but not limited to cancer, inflammatory diseases and viral and

30 bacterial infections in mammals, including, but not limited to, humans, comprising an
antihyperproliferative disease, anti-inflammatory, antiviral or antibacterial effective amount of a
compound of formula |
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5 C2- C6al kynyt wherein the al kyl noieties of said al kyl, al kenyl and

al kynyl groups may be |inear, branched and cyclic and conbi nations of

| i near, bweareotwedsend cyclic al kyl, al kenyl and al kynyl moiratSe@s/0343d8 sai d
groups may be substituted with groups selected fromnethyl, ethyl, propyl,
i sopropyl, n-butyl, t-butyl, nethoxy, ethoxy, O-n-propyl, O0-isopropyl,
O-n-butyl, and Ot-butyl; or Rl and R2, taken together wth the
nitrogens to which they are directly attached and the carbon which is 10
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- CH=CH-, ggﬁé 5 on Wm}ﬁg ein R4,
and RS ar eg'}%n deg eeﬁémmﬁhetnﬁrgg{gﬁs to%ﬁ4ﬁe§agﬁlrectlyca'ﬂ§ch &ﬁé‘mﬁ'ﬁi tC§ alkyl, C2-Co
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al kenyP, 3980 GF RYLS§TS: fgrﬁ‘r?ﬁ"ed[mﬁrg ["E ‘fdr herg?a g'bmtr%e]terre 0 as C1-C5
al kyl -OSh9W"be‘®4’ Wis a disubstituted noiety, wherein the term

di substituted is used to indicate how Wis attached to the groups (CH2)m
and (CH2)n , selected from}Hg group of disubstituted noieties consisting
of 40(3) a l.g cnd . Ricr.pz.& 4-gisubstituted six menbered ring which may be
saturat ed or unsaturatéd with one, two or three double bonds; a 1,2-, or
1, 3-di substituted five nenb&Fe@Hdi ng which may be saturated or unsaturat ed
vmth one or two doubl e bqgds; a 1,2-, or 1,3-disubstituted four nenbered
ring whi ch may be saturated or unsaturated with one or two doubl e bonds; or
al,?2- diwﬁ‘nbﬁbnﬁtﬂeﬁ)ﬁéke@dnérgﬂr&&]tmmﬁﬂdoublé Béhd Whth thB pidwass taewieathere atsedh aand

unsat ur atd‘g&l)levwoﬁJ]Rﬁs QDQHP%J\% t@% gro@%dﬁ(gﬂ%‘thp%ugl@l%né ﬁb‘s lor%’”ytﬁ}ggeﬁ RfLhAS, wherein

t he substltu on said di substituted rings are the groups attached to W

in forml™ P rﬁ?egs
or R%and R® taken together with the nitrogen to which they are attached form a three or more membered

25 ring, wherein p is an integer from 1 to 7, as shown below
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W is absent or W is selected from

35 -CHg-, -CH,-CH,-, trans -CH=CH:-, cis -CH=CH-, -C==C-, or -CHR*-CHR®-, trans -C R*=C R’-,
cis -CR*=CR®-, wherein R*, and R® are independently selected from -CH,-cyclohexyl, C,—Cs alkyl,
C,-Cs alkenyl, C,-Cq alkynyl, and C4—Cq alkyl ether (also referred to as C4-Cs alkyl -O-) ; or
W is a disubstituted moiety, wherein the term disubstituted is used to indicate how W is attached
to the groups (CHa)m and (CHa)n , selected from the group of disubstituted moieties consisting of

40 (a) a1,2-, 1,3, or 1,4-disubstituted six membered ring which may be saturated or unsaturated with
one, two or three double bonds; a 1,2-, or 1,3-disubstituted five membered ring which may be
saturated or unsaturated with one or two double bonds; a 1,2-, or 1,3-disubstituted four
membered ring which may be saturated or unsaturated with one or two double bonds; or a 1,2-

disubstituted three membered ring which may be saturated and unsaturated with a double bond



wherein the broken lines indicate optional double bonds; (b) a 1,2-, 1, 3-,
or 1,4-disubstituted six nenbered ring which may be saturated or

unsat ur atwo 20i0i3sone, two or three doubl e bonds; a 1, 2- PC®ruS2010/034838

1, 3-di substituted five nenbered ring which may be 10saturated or
unsaturated with one or two double bonds; a 1,2-, or 1, 3-disubstituted four
menbered ring which may be saturated or unsaturated with one or two double
bonds; or a 1,2- disubstituted three nmenbered ring which nay be saturated
and unsat ur at 8" tha NG MRS e the eRRkUeR'y oF T’?é’ Gty rh‘és ¥oPtul as,

wher ei n t he serbos pttaghedtosV bifersdd Id di substituted rings are the groups
attached to Wn fornmula |, and said disubstituted rings may have additi onal
substituents 15R6, R7, R8, and RO as shown in the followi ng fornulas R6R7
[-/) ROR8 R6 R7 77) R8 @ R6 K77 \.RE20 whérein the broken Iines

i ndi cate optional double bonds; wherein R6, R7, R8 and RO are independently
sel ect éd from hydrogen, -CH2-cycl ohexyl, Cl1-C6 al kyl, C2-C6 al kenyl, C2-C6
al kynyl, or Glnekdh tad trkkn BbRdicate biiBnabdospidmp®er ed ring may be saturated or
have one, two or three double bonds, the five and four nenbered rings may
be saturated or_have on e 25bonds and t t hr ee ered rin
may be sat uPat &8 bt had 8‘3@%“@&86&9'@“&36‘ W'thglraé'i’ensavale&rﬁﬁaf‘uba g‘ralw?:ﬁoxygen, gr
sul phur; (c) erertivpg thies dagiedgndsyagid- 7 b disubstityted five membered rigg which gy be or 1. 7-

di subdbi t ut edsasadtedroadreguratertivith nssedr o déudld boridsi@ 1126 mbied-ddbstitutageurwi t h one or
nmore doubl e bRgared Whdwhich mBGbeRBGhtd §DSsalltiEh @frefle FSwSIdMMbohdd; 3 Qte i rst

ring set fort Jé]?_lugﬁ tu%\él’thre%m"?glbé’réﬂﬂ% ﬁl’ﬁéh%t%géjsa uFa%WaM]ﬁsa%ﬁa%&gﬂh 5 QOUEQEQHE hirteenth

rings set for tuent % stituted rings
are the group® SEPR¥HES IR THasr eIty sybsttusnty o8 saidfiey s&‘ﬂ‘ﬁésrf"ﬁ W8 rings may
have addi ti ongibups affgsiefl toyiinfoasmyize, anfRyaid diygbstifgd erige mAR1Gvepdditons) firpstityents he

fol | owsng f or RURAR?, afdRRG/shown in the following formulas

20
wherein the broken lines indicate optional double bonds; wherein R®, R’, R® and R® are
independently selected from hydrogen, -CH,-cyclohexyl, C1—C; alkyl, C,-Cs alkenyl, C»-Cs
alkynyl, or C4—Cs alkyl ether; the six membered ring may be saturated or have one, two or three
double bonds, the five and four membered rings may be saturated or have one or two double
25 bonds and the three membered ring may be saturated or have one double bond; wherein Y is

nitrogen, oxygen, or sulphur;

(¢) aring selected from 1,2-, 1,3-, 1,4-, 1,5-, 1,6-, or 1,7- disubstituted saturated and unsaturated
nine membered rings with one or more double bonds, with ring positions numbered as shown in
30 the first ring set forth below, said ring selected from the second to the thirteenth rings set forth
below, wherein the substituents on said disubstituted rings are the groups attached to W in
formula 1, and said disubstituted rings may have additional substituents R®, R, R®, R® and R"® as

shown in the following formulas



ROR6 7 2 R8 43 ROR6 L\41-1\ RBR7 RO R6 R8 RBR6 7 yY wherein the broken

| i nes indicate optional double bonds; wherein R6, R7, R8, R9, and R19 are

i ndependewolzgigBbEoet ed from hydrogen, -CH2-cycl ohexyl, BCIAS8oialokisBs C2- C6
al kenyl, C2-C6 al kynyl, or Cl-C6 al kyl ether; wherein Y is nitrogen,

oxygen, or sulphur; (d) a ring selected from1,2-, 1,3-, 1,4-, 1,5-, 1,6-,
1,7-, or 1,8- disubstituted saturated and unsaturated naphthal ene rings
with one or nore double bonds, with ring positions nunbered as shown in the
10first ring set forth below, said riings selected fromthe second to sixth
rings set forth bel ow, wherein t stituents on said disubstituted rings

are the groups attached to Win?®f la I, and said disubstituted rings may
have additional substituents R6, K7, 8, R9, Rl andel6 as shown in the
P 6 o R6 9 R 9 8 R
follow ng for mE{I (ﬁyw R[’\jll“/)w R[’\\j[l\ R[\jjy/) RS R[\/TX Y
NP NV
Rg/\ RO RB/\ Y R8/ A? RB/ Y Yooy
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Yo Y s Y 2 Y Y
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wherein the broken lines indicate optional double bonds;
wherein R®, R”, R®, R®, and R are independently selected from hydrogen, -CH,-cyclohexyl,

5 C,-Cs alkyl, C,-Cs alkenyl, C,-Cq alkynyl, or C,—Cg alkyl ether; wherein Y is nitrogen, oxygen, or
sulphur;

(d) a ring selected from 1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-, or 1,8- disubstituted saturated and unsaturated
naphthalene rings with one or more double bonds, with ring positions numbered as shown in the
10 first ring set forth below, said rings selected from the second to sixth rings set forth below,
wherein the substituents on said disubstituted rings are the groups attached to W in formula |,
and said disubstituted rings may have additional substituents R®, R, R®, R®>, R"®and R" as

shown in the following formulas

8 1
0;
6 3
5 4
R11 R R11 R6 11 RG
F\ 7 X Ty F\ 7N
rioL A o7 R1oL L R7 ri0o-L R’
YN N Y
R R® R® R® R
R10 R10 RG
F\/ YA g 9 f\’ ' \/\\——R7
R R A
S ’ Y A s
15 RS R

wherein the broken lines indicate optional double bonds; wherein R®, R’, R®, R®, R'® and R"" are
independently selected from hydrogen, -CH-cyclohexyl, C,—Cs alkyl, C>-Cs alkenyl, C,-Cg
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alkynyl, or C—Cs alkyl ether; wherein Y is nitrogen, oxygen, or sulphur; and

(e

~

a ring selected from 1,2-, 1,3-, 14-, 1,5-, 1,6-,1,7-,1,8-, 1,9-, 1,10-, 2,5-, 3,5-, 4,5-, or 5,10-
disubstituted saturated and unsaturated anthracene rings with one or more double bonds, with
ring positions numbered as shown in the first ring set forth below, said ring selected from the
second to ninth rings set forth below, wherein the substituents on said disubstituted rings are the
groups attached to W in formula |, and said disubstituted rings may have additional substituents
R® R’,R% R% R R'",R™and R" as shown in the following formulas

R12 13 11 Ri2 R 12 R6
D 3
WSO e R o f\“/ St LT
s Rg/v\RB / Sy /v\ / e X / .

1

11 12
R10 (/\/\/‘(\ R7 R rji r? R-F f\ / 7 l/\ /’\/
\/'Y K\Y = /v\

wherein the broken lines indicate optional double bonds;

wherein R®, R, R%, R®, R", R"", R"?, and R" are independently selected from hydrogen,
-CHa-cyclohexyl, C—Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl, or C,—Cg alkyl ether; wherein Y is
nitrogen, oxygen, or sulphur;

or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier.

In one embodiment R"R?and R®are independently selected from hydrogen, methyl, ethyl, n-propyl,
isopropyl, cyclopropyl, -CHz-cyclopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, cyclobutyl, -CH,-cyclobutyl,
n-pentyl, sec-pentyl, isopentyl, tert-pentyl, cyclopentyl, -CH,-cyclopentyl, n-hexyl, sec-hexyl, cyclohexyl,
-CHy-cyclohexyl, ethenyl, propenyl, butenyl, 1-methyl-2-buten-1-yl, ethynyl, 2-propynyl (propargyl), and
1-propynyl, which may bear one or more substituents selected from methyl, ethyl, propyl, isopropyl, n-
butyl, t-butyl, methoxy, ethoxy, O-n-propyl, O-isopropyl, O-n-butyl, and O-t-butyl.

In a one embodiment of the invention, the compound of formula | is a compound of formula Il

N-R'- X
V4
NC-(CHp)n-W-(CHz)m-Z -C - N-R?
|
R® I

wherein n, m, W, Z, R', R?, and R® are as defined above and X is a pharmaceutically acceptable acid. In

one embodiment the acid is HCI. In another embodiment the acid is HBr.



ROji-R7 R8 wherein the broken |lines indicate optional double bonds;
wherein R6, R7, R8, RO, R16 and Rl11l are independently selected from

hydr ogen,woGb/yrmhohexyl , Cl-C6 al kyl, C2-C6 al kenyl, €2TaB201al0B4838/| , or

C -C6 al kyl ether; wherein Y is nitrogen, oxygen, or sulphur; and (e) a
ring selected from1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-,1,8-, 1,9-, 1,10-,
2,5-, 3,5-, 4,5-, or 5,10- disubstituted saturated and unsaturat ed

ant hr acene rings with one or _nore double bonds, wth 5r|nge osi tions

number ed "u¥e EHWH‘e”tﬁ”Ped%"eTtP? Z{s spifup Goragl siep SpfioTRIRITH, In @RNe P egte ect ed

f r om t he theéwenien. € & sliunthaneihel gobagistentiotihe invelieh. g conse in@naiher ¢iebodme efi t uent s on
sai d di suHesdverttioi, 2@ gbld.Mgghotasr @mbdaitned}loltbyisvedtivb, ¢ rr@logad-chmtdinnghokyas a |, and

said dis l&pﬁtﬂ.d SobfcCth ahbthid SmiBM et SR |rﬁlgrﬁlibr{ ROR®nd BUASdabi Hy80den. IRBre sPific RB, Rs,
0, £ SO0 o P R LUl e, 910 R0 050
br oken | imes ennumdlrremto’eheopzem(oma{ﬁ Ril &0/, &° .lRE)er’st”, R™, and R are independently

selected from hydrogen, methyl, ethyl, n-propyl, isopropyl, cyclopropyl, -CH,-cyclopropyl, vinyl, allyl, n-

butyl, sec-butyl, isobutyl, tert-butyl, cyclobutyl, -CH,-cyclobutyl, n-pentyl, sec-pentyl, isopentyl, tert-pentyl,

cyclopentyl, -CH,-cyclopentyl, n-hexyl, sec-hexyl, cyclohexyl, -CH-cyclohexyl, ethenyl, propenyl, butenyl,

10 1-methyl-2-buten-1-yl, ethynyl, 2-propynyl (propargyl), and 1-propynyl, which may bear one or more
substituents selected from methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl, methoxy, ethoxy, O-n-propyl,
O-isopropyl, O-n-butyl, and O-t-butyl.

In one embodiment of the invention W is allyl or vinyl.

15 One embodiment of the present invention relates to a pharmaceutical composition for the treatment of
hyperproliferative diseases, including but not limited to cancer, inflammatory diseases, and viral and
bacterial infections in mammals comprising an antihyperproliferative disease, antiinflammatory, antiviral or
antibacterial effective amount of 4-isothioureidobutyronitrile (also named S-(3-cyanopropyl)isothiourea or
S-(y-cyanopropyllisothiourea) or a pharmaceutically acceptable salt thereof and a pharmaceutically

20  acceptable carrier. In a particular embodiment, the composition comprises the hydrochloride acid addition
salt of 4-isothioureidobutyronitrile which is also known as “Kevetrin”. This salt has the following formula

NMSYNH HCI
NH,

Kevetrin

In another embodiment the composition comprises the hydrobromide acid addition salt. of 4-
25 isothioureidobutyronitrile.

In ancther embodiment the present invention relates to a pharmaceutical composition for the treatment of
hyperproliferative diseases, including but not limited to cancer, inflammatory diseases, and viral and
bacterial infections in mammals comprising an antihyperproliferative disease, antiinflammatory, antiviral or

30 antibacterial effective amount of a compound selected from S-(2-cyanoethyl)isothiourea, S-(4-
cyanobutyl)isothiourea , S-(5-cyanopentyl)isothiourea or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier.

In another embodiment the present invention relates to a pharmaceutical composition for the treatment of
35 hyperproliferative diseases, including but not limited to cancer, inflammatory diseases, and viral and

bacterial infections in mammals comprising an antihyperproliferative disease, anti-inflammatory, antiviral



wherein R6, R7, R8, R9, R10, R11, -12,

1-t and R13 are independently selected from hydrogen, -CH2-cycl ohexyl,

Cl- C6 al kyb,20023650al kenyl , C2-C6 al kynyl, or Cl-C6 al kypCTatsh@w/o3asberein Y
is 15nitrogen, oxygen, or sul phur; or a pharmaceutically acceptable salt

t hereof and a pharmaceutically acceptable carrier. In one enbodinent RL. R2
and R3 arei ndependently sel ected from hydrogen, nethyl, ethyl, n-propyl,

i sopropyl, cyclopropyl, -CH2-cyclopropyl, n-butyl, sec-butyl, isobutyl,
tert-but ! a,““t@%rla@aﬁiﬂ'XFI35“09'@429%’3}"81"‘85@?%" o §-®- pent yl, sec- pentyl,

i sopent y kyangresthiylplperiimgthylisathjautes pidreechydride, SEg2-eygroribylleteny ethylippiftipgseg| | sec- hexyl ,
cycl ohexyiesylateCh2-cganehaty@xanymealyRamyirea hprapiety,|s: (6-byah@reynyipyridin-2-

1- et hyl ylgﬁehHltsgmétﬂ-e'a)ﬁbdrocﬁlBW,@%—cya_%th@l%éﬂ%l’netﬁﬂEdﬂﬁlﬁfegWd)ochl&‘i@é}l 1- propynyl,

whi ch gTB -)é- P—g grl;om% hﬁnaotl;th-gq)eethsy iSO |to|r1(:e uheygr%& oﬁa%lo?géi@e%ﬁf prhgrma%ﬁtkg laece&%bt&yl !

propyl> P&6RFEEGTYInsRN gy etyicopioptq Yaaee oxy, et hoxy, “0-n-propyl,

0- i sopr of/itheragtaqd pplagmaceulicaly ageppighit ATier: bigngti %[“bBﬂ@e”é}fFﬁcﬁ’mr’H%C T"C%f t he

i nvent i ongmppiten canppms A corpbunt eglasigl Bon thé eomaoundsrarperatiassiPscfitge mpkemPlellIN-R1 X - C
- N-R2 3Qetih beloMves Gifdientiphatacaicalf,acdeftabld3al thaed orlR3reab8e tasreadleddianed above and
X is a phariReRL SBdolaYe B65ePt abl e acid. In one embodiment the acid is HCl.
In an%her enbodinment the acid is HBr. |In one enbodi nent of the invention,
Zis | fur, copper, silver, gold or platinum In another enbodi ment of the
i nvent i off ongemkediggt pife inveRonhRrRERCUlrBSATRRETR" dBt NP Riention, Z is

copper. kyanargiylisethiowertitid i Imenethergmbedineent afiheinyeiniion the pharacgdical compepitamot her

enbodi NeRbes@bt idclo® 9-dyxRMbth@iEsthiclreh SCIar Hajaagenyica@niuaiamBn @ anaieet y as defi ned
above. | nanplReFnERRALH 1E gﬁarmce&iaﬁcohmémmao%t iRhude pFaAREEURIRT € each

hydrogen. 1 n one specific 5 conpoynd of the. inv ion i , R1,
R2an d?% a&cle%abgeasglﬁ oﬂ%—a/larbo gtrtgy |sc§ﬁu¥1§ea;!r,1 anr?gler Semtic,)dlma(.eﬁt C??% in\gen{&rléﬂ.ep aﬁrﬁ%glglgai nbodi ment
of the i HYREYTOPAOes et inclpely S-quanomedylisofoureqs thegppbasprps asdlo  and R13

ar ei ndependent|ly sel ected from hydrogen, nethyl, ethyl, n-propyl,

i SOPr 0pY lin oné ¥ktoRiRER Pithe, inveltbiZth€ yralrRpdutianbmpovitidhydbes natidcyibie S-@- but yl , sec- but yl

i sobut yl . b &k niltHlitea HEYELARVHeM isotiidatdd HEYenb 8BHhHhetnyRatREMci. 1Isec- pentyl,
! SOpeﬁéyl ’otl;[erer -Q%nni%lflt ein(\:lg(l\‘lcl)nqr?erﬂg%la euti-cgf'jozrﬁ %¥t%| gg%ﬂ%tYnlclu erg-(?-exyl , sec-hexyl,
cycl ofgxhomer gement o il o A R e B r o meny ! bl davie S

1- met hy| Fenesiyispthipuris t*C'e?-?i/fgfwPe,thVQ@ﬁvoaﬁ@H% S-pErEIS Y Iggureadivt o™ pr opynyl |

whi ch mayydoeeathyisntiowsa Hp rireanstidy snbddirentiosthesislertion el pifarreageutieat defrpositient hy| |

propyl, idsmbiGiakide primbdstinehiy adcedtablelshits onB i@ YethyBisdi@XNea ald-sn - pr opy| _

0- i sopr ORY)omddiy oMbl m afii: Qichaiiih dhne ivehi@NG FRERAGLITRREmAEiich B&esi nvention W

is ally" or vinyl. 15 e _enbodi pent of the present invention relates to a
bhar i edbi EUT® LG ARERITD B Er S et pRae R e b Bt orat i ve
di seases cvaneiedtyisrtigurense thedee 1apnireedisdtto cancer, infl ammatory di seases, and
viral and bacterial infections in nmanmal s conprising an
ant i hy peripemtnef badichentor e @S5 Envedioh thé PhainREaTRIRYposiBdldossinbiacluy
ant i bact eé—{c?énon? iy GiSttioliEa AEP g%aﬁ%etﬁﬂ)'s&ﬂ&ﬂa%ﬁ %-@Q)Fl%e‘tﬂy Dnfolided Bci( @l so named
S-( 3;T§§ano?_ OF%/ 1. SOt hi o%g ea gr S ﬁé c%.ar;oapr %Bgr!e%ulfgnsa%t i.pur ea) or a
phar mat e St @4V e 0B PA BT e Sdaf P LB P Ehiy phar fscditical |y 20
accept ablognemgryllissihiourpaHG, SiaryanePIAPEY soBRYSeRAIRE BN $-PREa-BYBIPBRY t A PH" R onpr i ses
t he hydr etchliosnotle eabddtheatdbéith¢ presantgaértiondiie pharmg@tiizal gemmepitbo bl doeomt t ri | e whi ch
:\ISH 2al SO KRAMhAFdrotf@M@Lshit 81'5-(3-dyBhoprop@ikdthidlas dr Barh-6)shsbaingothicidaul a NSyNH HCl
35 In another embodiment of the present invention the pharmaceutical composition does not include a
pharmaceutically acceptable salt of S-(cyanomethyl)isothiourea, S-(2-cyanoethyl)isothiourea, S-(3-
cyanopropylisothiourea, or S-para-cyancbenzylisothiourea. In another embodiment of the invention the
compound is not selected from S-(cyanomethyl)isothiourea, S-(2-cyanoethyl)isothiourea, S-(3-
cyanopropyl)isothiourea and S-para-cyanobenzylisothiourea and pharmaceutically acceptable salts
40 thereof.



Kevetrin I n anot her enbodi nent the conposition conprises the

hydr obrom de acid addition salt. of 4- 25isothioureidobutyronitrile. In
anot her ewbadimsst70t he present invention relates to a plrarnscenis4sas
conposition for the treatnent of hyperproliferative diseases, including but
not limted to cancer, inflammatory di seases, and viral and bacteri al
infections in manmal s conprising an anti hyperproliferative disease,
antiinflamatory, antiviral or 30 antibacterial effective anmount of a

COITpOUI’ld Tﬁ?eéhgr(r:r{aﬁegmcalrly acce;%ab scal %?tﬂ c%?nhélun% ? ;n‘\ma(PﬂglL%@the §CI(§ a?ﬂdltlon aﬂd base

cyanobut | our ea E maceutical ly
accept ablsﬁ &npjuding %F%@Fre%n@'t%b'epﬁ‘i‘aﬁ (&3 ﬁ &SPy ekt %ﬁ“é”@ ?"rt? I'n
anot her e#fitsdadamaastincludedheceiaie aspaitatay banzdatsnbepyidten bieagopate/aropieies naceut i cal

conposs t iRMpHaekulEhae, tofagadanynite, Ofated Edisplytp @syite0foinfaer iharete, giiteprRSES, | Nncl udi ng
but not glumngtg@Iu&fpongt@m%ﬁuorobméh@m%t\é @&r&:ﬁl@@%@hlorﬁ@qdedbfoﬁ‘Jde/BrBrGild@aCt erial

I nfecti Orﬂ\i{irélo%{dellodlde |se§hlonatrgqac}ae mgate n}a g'n{r!l%lpa?e Bg glg%efngeth@&ul%gtedl sease,

anti-infl rve anount of a
conpound "&¥fhyRie. éd‘%W'ﬁPﬂ“S"“{‘ﬁe "Erﬁtér?(ﬂ?éﬁ HoPiBIPERNA RETRY AMeBEAR BEPEs

hydr ochl ohdsgrate/dBydiqod] shosphaie eecchnyate] ﬁmww):emarwﬂartrstatt%vlae: pddrifipaseppdtasg e,

S- ( 2- ¢y ararESIHIgas Baks)ararbrivgd frddiakds @uittefarmhyitiioncdaltsO Exaeh@les include the

S-(6- Cyaggmﬁjmﬂrﬁﬁﬂe' tféhﬂfh%e cé(ll:u)n'ir%ﬁoh%l dléil@famngHfb@lﬂlngﬁgcﬁr@qwlr@rrﬁa@ﬁ‘esmm

g-SE ?1(:)(;33%%”@?% ol?mlne K t%s|5| ¥c{ C{nﬁ‘h?nlﬁlmee %ﬁ ZIXC sa Ia%r% révg ’0‘1 suitabl CF salts see

differ entHaﬁﬁ‘&PWBMﬁcﬁLﬁﬁ' 9*’"%1 @éﬁf%ﬁe@CtQ&Ia?d l’fsﬁé‘ﬁ’ é@%‘/' a%‘*@“b%‘%ﬁ%ut ically
accept ablveingeimrGeawany, RP2anot her enbodi ment, the pharnaceuti cal conposition
conpriises a conpound sel ected fromthe corrpounds prepared as described in

Exanpl e l\lphgfﬁ;ceﬁtfagu Qcc&ﬁdbg\e/algffa@onwna @frf&mala mawas@r&remh bymigkgept abl e sal t
t her eof ! s%&ons ofl e ?,om{)%mgcc))f formulefl and tR? esire ﬁcm}"or'bgsg X%p?q%a‘?emn%t%lm? carrier.

10 I'n on ogg Sition does
not i ncl (iRePeERiaR BIfbtohanabRa fPISEPEY f'FBP” ormv BEBToMET béﬁﬁﬁﬂ?t%nﬁtt ®of the

i nvent i omoltene Thellagreeet ienitatiandl thewfipasiatyifion cawmiets!yirpised to @linertgon-ionised.

S-cyangnet hyl i sot hi ourea HCl or S-cyanonethylisothiourea HBr. |In another

egg??r:agg H-E]? &tnlpgulﬂ&‘s o g?é@@tl hrgrt]he phﬁmpcjaﬁf& RERLHdofe 3hits %@m@%geﬁn%@paléjﬂ§§rre@?; ;28!{ lﬁlgre
P K grfe aft}\{{%comﬁounn%) extshn I%trhunso?vate§ ar@%gvaﬁag?ormsy JI'he ag’uve co%g

enbodi ment ve not include
S- cyanondfHing due E'SEIT"%“&%‘S tf’ﬁ%baﬁ?s féaeﬁagsé"%’f‘e”‘éf’éwﬂ‘p%ﬁ ma‘1 fﬂmdﬁﬁat%odl nent

of the i ruediier sivateh EnedéTar som@e istusesidibreig tordegsdiieta) nepteculs exnpey eonprglodde S- ((2-
cyanoet hybpdositoniheveaidn ikd one SnidyeapRsedettishil Scaédidor Yot ndiiculear example,

S- cyanongfyl &ﬁqu A @Mgt@@s e'ﬁigoyed bRerdBia @J@Bt@ate@ WQ%E@&Bqu&e&Me invention the

h t t hi
aciar ng?e%oll& éﬁ‘(ﬁ%‘? ggtf 3te5338§) ﬂher so?vates Mﬁrelnr[% solvent 0$ rcr[&%?_lllz%t%n m?yene |s¥ glca yﬁa : 8:_‘” ea

Scyanonnét'tﬁ ptpds -0 1§ 2e5tomBee: D"’lsﬁ) 5%%%@@&%8?%@ F'atf‘rﬂ‘és ‘?rﬁ\'?"ént i on the
phar maceubmeaebs. drogepoditiel soratadicdratadendithedikelietms b eguivalent attieciadolvgteaccept abl e
sal t s30f uShylrRreaymnert Ml itabhi adteacaindSeyamnenmt mluseehimeour ea. 1 n

gggg[‘er n%@gqle hed® enT:Jﬁ%a rW&QFol'n%nas%fPasqm{omeWslaﬁ?é an@ SRRGMSI | on does

ree a salt and
does not ‘?”ﬁ%‘f"ﬂg‘ S§°p'éfq%8ﬁ%¥%i9?ung C{]Sﬁ"'s ?ﬁjﬁ’ggtw é"t’gh'?tﬁ L Oftp%‘érgsgac')"rvggcé a salt.
I n anot her enbodi nent of the present invention the pharmaceuti cal
conposi t iCompaloBsf olai crotainideonSo rcyasFspnedtivychrbonsatsimly can sxistas MEClor more
S- ( cyanonrgRtbydmetsS@hdid HeshBauntBlormder Icantdinsan arini) i JkesRhdgrouplotacytiédikeny8 0
S- ( 2- Cya%ﬂﬁ;} pXJn)elréQ&#HanFﬁ% |45|ﬁ5rs ar§pgsglblgWQ%QM&QOL@Q:BHélrQ%%mpIe a

p-tol uenestu r onat FO a m a Igée cis er gtautomensn%nda occur I follow that

S- ( 3- cyanBpPapyre ?o?ﬁ'i?ﬂﬂ?é ?t’f: a ﬁ’a & hes ot hi our ea
HCl . | n &sHe'heampes ay ikt mest thanpae meé%@me“f%v@ﬁﬁq"wa“"f’m f?i'ﬁ‘é{? 'rf’@?déiﬁ?u cal
conposi t iegist agisemrsdies fano teid addition debabdsaitdwherein e apnngeongsedpticaltyfactive, for

S- ( 3- qy anepRPYlapthts SO A oP@cdiic, B fRahipi; D anabermlyddiiet hi ourea. 35 In
anot her enbodi nent of the present invention the pharnmaceutical conposition
does not include a pharnaceutically acceptable salt of

S- (cyanonet hyl )i sot hi ourea, S-(2- cygnoet hyl )i sot hi ourea, S-(3-
cyanopropyl)isothiourea, or S-para-cyanobenzylisothiourea. In another
enbodi ment of the invention the conpound is not selected from

S- (cyanonet hyl )i sot hi ourea, S-(2-cyanoethyl)isothiourea, S (3-




cyanopropyl )i sot hi ourea and S-para-cyanobenzyli sot hi ourea and

phar maceutical ly acceptable salts 40 thereof. The pharmaceutically

accept ablwoalwssoh t he conpounds of formula | include tPrhe/tsedidoasdsti on
and base salts (including disalts) thereof. Suitable acid addition salts
are formed from acids which formnon-toxic salts. Exanples include the
acetate, aspartate, benzoate, besylate, bicarbonate/carbonate,

5bi sul phat e/ sul phate, borate, cansylate, citrate, edi SX| ate, esylate,

f or mat e, MRS PEYeEOSYPYRRR CatR2 2] Y CYE B YHEs RNt Sr‘?étﬂ'gf’ "{5P8phosphat e,
hi benzat &ee Feyekemrih I'Beréadesimishy & Orogeic Cavpennad Pt deleldYViryi Npw, York, 1994).

hydr oi odi de/i odi de, isethionate, |actate, nal ate, nal eate, nal onate,

mas%/I tat € Cisalsibhed f[st@parafbagpéoméhﬁFﬁteclﬁfqﬁ@ﬁ%l{dn%ﬁ&th@e@ﬂﬂeh Raert, 16t t 1 at e,
orotatg, oxalate, pa e, phosphat e/ hydr ogen

phosphgt §7aa}phychrrogagtggﬁapg%%@%ﬁcg?n%%@%ﬁ:sc Jarate, stearate, succinate, tartrate,
tosylate and trifluoroacetate 10 salts. Suitable base salts are fornmed from
bases whircdendralrenantiomeritatypiucs carpotnsls ofthezprasentigvention Cande PPREIANYAM AS um  ar gi ni ne,
benzat hi Reate€akading™ archel git2essehi sedhtay,lf@Bangle, cdirabdysthesia @om gbujtatlepticallyy si ne,
nmagnesi Uy PRAkditnd Rsoi@brfdTh RemalRQrasshiii of § SftioHdivativeP Bt HangidNe and zi nc

salts, For a review on suitable salts, see " . tical
Sal 1210 prisgi Fia St st ol 1) & B8R %ﬁ@%ﬁ%%ﬁ@@ﬁdﬁﬁ?ﬁ%@%ﬁ VoH
Viei nhei mHREE} misiRtivelpryegemate £ AraGHRiG RTRRUTSRH TR AP [ p At PEaP Aot a
conpound cofrofiryr fnskample, aneajcotivk o ip thel cdsy wparethagosdouny of fArmyilalgontaing e prikc o5 ol ut i ons
of the cosgrowbRe), Wifh ah BdidBdbae bluchadartaheacd@si-ghedleagiatinooThebessitng as appropri ate.
The E alt dﬁﬁé(reoq{eg&dgmrg %E)ﬁoefs%%me%% #Hrdnﬁfagr@ﬂ?u orbr%ctm%ﬁ&giz%@onwb&q} dnli bridt i 0{1_ or
may recoyered by evaporation o of vent sation in
t he si? t 0?1%’& O{/tﬁ? Va errec()"rsﬁ’"(g:)eésrr"fﬂyg? %‘1”{?”?%%?‘%%&’ e?pgndgp%s%angﬁgrﬁg% 598’5%'50 The
conpound$"¥h FKIRGIPESI and t he pharnaceutical |y acceptabl e salts thereof
(hereinafter also referred to as the active conmpounds) may exist in both
unsol vat edirasvehpsiRbsdine prededtiinVentionl(rei caiet dracers@ompames od sbrokdidi ng, those in
the for meP:Inti&l@l’iéaﬁy'uenfid'hgtﬁ‘orp@%iﬁggohrofnlétgﬁapﬂ?,'tﬂ@all@nﬂ_dﬂm b with aNROUAHER) may form

hydrates and other solvates. The term. solVv . in to describe
a nol éguIS%{rnof‘%%Fr%Fee?g3"(t)hna1)n90?@e| pﬁase_éonﬁlgt'nggfa%é%ﬂ%%%%\‘ tyé‘%&ﬁﬁ%@%ﬁ 'iqegé?g'and one or
nor e phaP?Fé”tTé\StfrP'B8F°I59%’&8?5@6?%81“@3‘”%69"?/%%?0/r‘rﬁFdefE"U‘loé%?A’?f(?P LS e, et hanol .
The t er mtyriaglig p.4% diethylanienfincaptadiovd the elgai¢ affordping eniehefl Bixiiggt er . Phar naceutical |y
accept abl e sol vates include hydrates and ot her sol vates wherein the sol vent
of crystallization may be isotopical léif)SUbSti t ut ed d6- acet one,

1t . e.q. 0,
d6- DVBO. '"thgsolittitate, e eWRPEGHI L RESPERPU P By eé'FféﬂW,Sg'E"@gf %?”pgfz’%é?’m'corrpl exes.

I n general, the solvat drate nd the |ike f ar yival ent to the
unsol 3§t 386 Presgnt I tm"éfﬁ’gé&fgﬁﬁg/"}??%'gcgﬂfﬁ?fptf ﬁee'sc]t?plga(‘a"y% (%e:_ﬁgrrdscog %‘ﬁ‘%ﬁ*e, conpounds,
conposi t ifRRyAYa lefained Bean wheinpaRiorRre@ioms e éerlarpd EndieP "PUNIMfBRPALYC t hese f or s,
as wel | asmiiehéutias atbreic ingss oomass huerberidiffered frem theratppih mess of roaspreumerdisyalive

i sot opi caduhyin hakel ed conpounds di scussed bel ow, within the scope of the
present invention. Conpounds of forrmula | containing one or nore asymetric
car bon atERdmpIes aMNso@KésStitaBls fot iMdusion in B k@npdinds bfeedoersorimiuge isiffpesd a conmpound of

fornubg I, £QBE i es Aan@HEMh, s@h 281K eRYhENE B8R Bufbs BCIGNEhORLk@ay! group,
GROMELT | GorCLELLANS QL &f bk e QURL S LG HOSSUeblsfon s/ BET o COMPOUNG
contains, for exanple a ke 0-OF OXl Me group’ or an aronati.c %m ety,

t aut omer iPEOSPROBIESHTIAM Cr PATHPEHEFGR T CHRN SRigRialy-pteled 69RguIds P'PEPUEL si ngll e
conpound feraxamelr Hidsé incorporatingtahrdivadtivedsofopp @regrpelyl i give pidéonsubsiaie titssrpounds  of
formul a ldistimyioradtsiRs. aXd @dioadtive isaapetitun, fe. tHheng chroanm el "o, ard darticuiady usaful base

sal t s 3Wh e Glisubiie irGRWIE il 98 of iRcoRBlalidh@hd Yadimbdny Brdeb@ibn. HdvRi@ARle, D-1actate

or L-lysine or racemc, for .ex | e -1 . - Lhj.ne. Mxtures
of steredrVEHRAPE ?SS%Ut%%rB’ére'a'?‘em% y B?r%rﬁa\'/ngﬁleﬁp%'gf&tgnet Snrlg.{uggd;ﬂo nown to
those skiderEUMgEROCH@PILY for exagaple, inprggsedy ¥iyf)alklite orgzduged GRAFRYTY S Or gani ¢
Conpoundsiénceyaghe preferredth sae clrapinbtenges. [§akgtitytion kith ppgigag)pmitting isctopes, such as



Cs/trans isomers may be separated by conventional techniques well known to
those skilled in the art, for 5exanple, chronatography and fracti onal
crystal | iwat2zoon3si7n general , enantionerically pure conpedmas2@i/0B4388 pr esent
i nvention can be prepared and can be isolated according to art-known
processes such as, for exanple, chiral synthesis froma suitable optically
pure precursor and resoluti on of a racemate (or a racennate of a salt or
derlvatl\(1e)1,3 ko racennate (or a_rac C_precursor) may be
separ at ed Cusi ng aeh.wgq%bﬁrﬁw' PR ssey a?rr’%apéhrﬁﬁé{ug‘af%rﬁw TEPLC) |

Al t er nat isvRslrgje reggplprps@pEe (or a racem c pr ecur sor) may be reacted with a
sui tabl e optrcall active conpound, for exanp an al cohol, or, in the
case whetssopisAly-gRsHes eIRIUNT o5z i can Sle“?fﬂ'hf’%‘i’"ﬁ’é’eéw gRyegiioeal BPNBRS| ¢ noi et y,

W th an a&wiwd taghoshekdied isthe brt @by precessay anglogees tthoge descriied mytle@tdapbaayitd ne. The
resul t § ngxdipas Lstig@e Bipfdoatd RotchitdliPlabaRy rdagensie fiade at tichobyabadiire@ip@t peiicaphy or
fractionagl,gpeystallization or both and one 15 or both of the
dlastere0|soners may be converted to the correspondi ng pure enanti omer(s)
by neans well known to a skilled person. Chiral conpounds of the present

I nvent i OIThd @ésent Gldntidl alsp fe@BE fou@h8midadica edmpodiraly fobige i@btra@ntadiiulan

enantio nﬁgldeﬁ%hfler&loﬂ @Jn\pﬁn%qm Er@rﬁﬁbrﬁ%ﬁf&ﬂloﬁm&@gn{bﬂﬁt 3 mpduddds oatulay ot4PLC, On a
resin

rh
consi Sw R arm?ceuqc%l %fc%) fabis Bz%t(?hereo atnéi é)p a[ acﬁ?pc?a‘l[%/ cc%Ekaré’%] arrier, n aﬂBPJ l'e phase

. contar ning fromoO
to 50% i §8Eﬁdm9&tntB? pr ess%r%%rrnr r?a‘?srt‘o?r?'ﬁr"%be“%b?"m%?ﬁH""ff?’%”ﬁ“’f‘et‘}t%%”Eﬁ" an

al kyl am nenprlﬁlwneatlcwer@ffer% dineuntof f eamipprad of Gomdlor 2 pltaipeeugdalitaaeertaieiat e

af f or ds tshigheesdr 4n6 b @thrridcaititallyaccepfablé tu@ries Glahdhes ratiodimertt [te pesenpiowntds of t he

present ren,&(é%ﬁﬁa &Qrmramt.c%brﬁros.r.aa o Y Blaftheni RGn@F amor phous form 25 The
r esen nven
IpSOt oprg Ca?nilprrsrng :151 amp[ods rngucrn%tg’gecarvé)an}ourggﬁa c%lrfrpogl’:\ahJ of iérn%%q ?{%ﬁﬁgkgceutv\ﬂ ein one or

nore at oﬁﬁce%{?bée spibierert and AP HRB SN ARTIARG e CHEeT It %{‘EbB?fT‘?f‘tsn%ﬁ'?ﬁe‘P",re Yut an

at omi ¢ missoranounds exsludadifrbre the divafriaseutieat compesitiens ldiscuated atiore Mayds exsiudaddiss nunber
usual | y #reyRamacsutibatdifpesitiolrereral @Sn ik par&epppasisui t abl e for inclusion in the
conpounds of the invention include isotopes of 30 hydrogen such as 2H and
gl],l-(jl-h g@ r ?ge:preserg mven?on ai]so Heiates %fé)%imacelﬁlcajl_ ﬁqsr}pos()t{oh G%bsageuu%rt form fﬂr:‘)fheqr]éit?h!t g(r)lzil QSN
oxygen, §1F6W'aé@pir5’e"ferai'?'ﬁ ingfyetipg P oot iRise ferﬁsm@w‘ﬁ a&@“@zwm'éﬁ‘ﬂﬂ%m | phur, such
as 35S. @eticeraérefidctveaopintdh Fampbunb ef forevda o apraoradetieaily Fceppiati¢ salt there‘Pf@Fd ex arrpl e,
those i Na@hrgaescalticagacdeptabld ).t ih Vifer bERNHBRRS, 0Bl @ mbi® Bfthel coinpousts dgtluasid/ or

Subst rat qh rhé 5%415@&4 rot:ryz;srt.sm a8t Sove dYe @@@u&%mh\éeforesgrru%es tritium

%—l ﬁ car l? 4[ 14C, are particularly useful 35 for this
p armaceutica om[pP.ls |bn as weII
purpose P Vi eW o of ease of incorporation and ready neans of

detection. Substitution with heavier isotopes such as deuterium i.e. 2H,
may af f offte wesettaventientaisp spfaten toj aparguieralmbaimessuticat carippditag fof thepreptgrem gt egiulanet abol i ¢
st abi | i t yypefpifer@ioaniRluGing Butvr IR@eR6 cdnBer, Vdomprisghif anlitybepraiferai@tbuatechnebosage
requir erf%rretct?«,e afREUht J?Q@&eormf BuPl 5 ararneaqedt.euy%ee@tam Lft msfamaes

fg RSt éé aémaceutlpan E abg carrler surtat%:e forgarer%eral.?.g)mrnlstrats on. H1e (;)E%rxﬁceu Ho bt150 and

exani ni nga'slﬁlﬁgtﬁ'Peétbéd'FséE'é?)? ‘E?P"eéﬁ‘taﬂphﬁﬁv pr°1j”§8'[‘ 6ﬁ?rﬁedT°F°3?'°F%@1 ‘1’*@8 C?f‘o’ﬁpounds of
formul a Feadixmdyjesigedthroygh bry desirepavtedch dier @andinerts. eneat mered timiceeregndknown t o

t hose skiekdusli flof tietpRarMiideutiddl cdpodhioRCRSSES abdva magtltscllded fidhmame described in

t he aCCO'EB%RXMB;%%Mu@écoﬁbsﬂ& aneAppropriate isotopically-Iabel ed

reage % in place of the non-label ed reagent previously enployed. The

prese invention also relates to a pharmaceutical conposition for the

t r eat ment hefresertinvertiofralsp (paiss frragnethee Py eatipg iy esRiplferayeripeasps. including but not

ant i hypetipited ko cerainilagmatefyfdeetsesvand sirmband bactsfial infectonpio oradmadd, inflgdingul a | or a 10
phar Wacemﬁﬂwéh@-'cbrypnaﬁd:dﬁmn@b}n@ tSadatient iR Rde@ f sudatderp Ariodntfgpiidifetlel y accept abl e
carrier. dJsQasé‘QHF.Qﬁ&mﬁﬁﬁlvf@&%mmh@%a@ﬁe‘%ﬁ@%odn{'&fsg&dp%d Bﬁé,r%&ﬁor%o a

har ncer .c ing an
ot cafodrerErepuEt Beiahb et p” 1 6 REHRE F STue it gog =& "
pharmaceutically acceptable salt thgreof and a pharnmaceutically acceptable
carrier. In another enbodi nent, the present invention relates to a
pharmaceutical conposition for the treatnent of cancer 15 conprising an
apoptosi s inducing effective amount of a conpound of fornula | or a
pharmaceutically acceptable salt thereof and a pharnmaceutically acceptable
carrier. In other enbodi nents, one or nore of the conpounds excluded from
t he pharnmaceuti cal conpositions discussed above nmay be excluded fromthe
phar maceuti cal conpositions referred to in this paragraph as well. 20 The
present |nvent|on al so relates to a pharnaceutrcal conposition i n dosage

o o " o, o,



The present invention also relates to a parenteral pharmaceuti cal
conposition for the treatnent of cellular hyperproliferation, including but
not |im two 20m/13arveer, conpri sing an anti hyper prol i fer aPcoruserioassdeancer
effective anount of a conpound of formula | or a pharmaceutically

acceptabl e salt thereof and a 30 pharmaceutically acceptable carrier
suitable for parenteral admnistration. The phar maceuti cal product can be

obt ai ned b dlssoIV|ng desired quantit ne rodugt in a sterile

i sot oni ¢ CEPPRRPYEBRINRIPE R Zc“é(?metBy')IS%@?ﬁrﬁa Sé%‘i’?? Py 'é?t@%i‘retah Bugh any desired
route. | myaedselyisehbeet ﬁ'é‘#‘ﬂyéfmmeth@hw')'mﬁw@m@?”f%ahe conpounds excl uded fromthe
phar mac e ®ta(Ealcyso@nmpipsényledpisotildsaUs @eghnahthyphampynetbgis@nialeaded from t he

af or erTEntsL@9}%ﬁlorrrmaﬁmﬁzﬁuﬁﬂe@\alsotﬁz&}m%wtcyéaan@ﬁupwah methAiotidiRapn@sent | nventi on
al so r F ! % a%§metthgln§phmpz %gthﬁlgotﬁ# Eg‘taﬁdrhga Jﬂyrplg BEQIL’ Eécgpfta%te iﬁ@ thg}e?reﬁsdﬁoﬁher' ncl udi ng

but no bacteri al

i nfecti oﬁg‘ 9 ﬁ“eﬁté?ﬁfﬁ'f‘%ounq '?1% fslféﬁ“ﬂ‘ij“ﬂ'?.ﬁ?g‘f‘fﬁrea Wﬁﬁ%@f %‘r 'AG"AEH (E'Peé‘ﬂﬁ%g to a
pati ent icPmrvusids sgfecterd fiem thercearoHrsh preearrdan taseipesdt PROPIF 1 ey C\/éd'ﬂﬁf%%as e,

ant i - i nf lppaEk@itaNy acasptable sltailersof or afmdel boskatiessof. al ef f ecti ve anmount of a
conmpound of for rrul al or a 40 pharmaceutically acceptable salt thereof. In

oné ern?o rTercgstent 1 ventlon agg%%%g{‘ me?h%!i gf?rgeﬁq r{ Fethﬁra( (§1 comprlsmg administering to a

cyanopr Opy? I sot Ké | OU rg ; al
S’ a- cyaRBRYIT L BER Fimeste a"te IREOIIgIeR BISENE STPTObT Ampipeg] omui or
S-(4- Cyaﬁ@h%'[“?P?‘l‘t'pﬂEFPyQ?p)ql?’eFﬁtquregbﬂrrﬁn@tmférabodlment the present invention relates to a

S- 2( 4] 2- eneande tréngihd dalveinsy inprizindytmirgsasity toalpasiént in need of such treatment an anticancer

S- (2- cyanaaml-hnbiphs QMAn)pGJh@Bhyrlnh@p&Q iRt fRéltically acceptable salt thereof. In another
S ( 6- (i);(a %g%i heXtr %Eresceiin ihv rituiY]n r%lggs tp%lnetﬁt%tomegﬁﬁ%gﬁger gel[npnsmg administering to a

S- (3-cyanone I our

5cyanorretpﬁ'i?[‘tr'fhrﬁﬁ‘i)‘ﬁ sush §f?a}r§eﬁb’)ﬂl’ﬁ§}clpf°§'6'f‘1*iic'8%‘? BAVeA VT A CB'H%PP?PB(E@[T{”%?{I |y

accept ablrkarmyzdettically prognteble salt|therenty dit difesr erebntimelisn®rAer rdseo! e AYePaYds i s

S- ( 3- cy argdhidamsm)thepbirinb@utic® aonfpptfoaCdHcdsddcheove may t@regdidded frogrtiEodktiognt t he
compound risgred Blibifit BfagfabPille conpounds prepared as described in Exanple 11
bel ow,,or a different pharmaceutically acceptable salt thereof or a free
base t'zPlereof 10 The present invention also relates to a d of treating
hyper pr ol 1§ &psseii "U?F“Qﬂﬂ'?ﬁf‘i'aé‘isﬁ? aeiief AfiaBg heAYRnr 8ecK SR "8?1fm:1"ﬁe"rll‘@%d of such

t r eat mentcanger, st teti {upetapten rasistent iypesohlursfaheany ferele s3nerin Pvagan canceiobipSund  of

formul a Icar@ér oacoph adnb@ daltiamaal ih yeedarc@p tredihedt ®@apiising huetingsteing th shidenmotraer

enbodi men, antlu?l@er BfERE E%ouhtrbygmﬁp%d b@drAlIEDr 4 ShafhabRiARGcRptatid RREERG cancer
conpr 12§ I nrg fm%;[\t%{ tl\e n;geselﬁ |nvenpc%ttﬁeec?rl%er is s&l@&%dd(?og hea%léﬁnpneh{ c%ﬁéepﬁ&tsmalp

ant i cancer efa"fn cd
phar mace§8! 'vfwcwg?era%@bfagfﬁf &ndLglpt capgik e em?%'maﬁaﬁfwe‘imi% '”é%"&éﬂer?é‘?ﬁ’t

present icaveritd aiema el ates to a nethod of treating cancer conpri si ng

adm nistering to a patient in need of such treatnent an apoptosis inducing

ef fecti VQ’h@H@ééWvaIhor@als@MWnéﬂfod Bﬁr@&m& @hyberﬁ}&lfe@atlmle%?e@bgnélﬁa& Iy

2‘)(2 g le Eégbl uc%on %f ﬂpopto?_ls |n a mamm%I ln need of su%’treaﬂnm% coméfr%ngnagm%stenmg %arggelyt he C 0 rrpo unds

excl uded SF'}“t‘ﬂ’i’?‘t“Hé C%Tfﬁ6tb1§e?“t$F‘@FVPéEi‘f°f“8°£i'°ﬁ"ytsﬁ99§'eﬁé?rséﬁ rapRe! éTé‘e%éheI’“y 20 The
present ianweeini dhan aalivs gonrreiingdt versh ts@ cemppendiebidrmyle | eraebarnargutidinerceptrliie neck
cancer, ReNh&ERAN af &hduntlot @ag afkGedond @APduhd @ eddlatidn Ay seamenpouideingt ant t ypes

of | ung %ngntiacgé/cerf a%éW-Le?ecﬁ@M:ﬁﬁ@gro@\éﬁsistﬁﬁ'oﬁ%ﬁ@mpéﬂf ceaﬁt'i&an@ea RE afdl col on
cancer r eat i steri ng to

sai d %%m% et- ﬁ%@a (@acl:,e(r:ae%,elqsefugereln t%e amounts ofrﬁeeggt*vgc?oq@oun d%(aj@‘ ormula | or a
phar nac e FPTRO4M 4 radigtion [ 3e‘“‘§%?FT“°F’F?é‘r &ppe ersgdingt g "Hﬁ‘t’i%?ﬁ‘?éﬁ‘?“%f t he
present icomand ipgelettbrromairecamup Fasistiey & 6 atkdliating/catrahmglalilo agedis:igelktingancer ,

non- smal lgeGetvbs; tul}lE}@mﬁcﬁiﬂﬁgaﬁts/tuﬁl)ﬁlalhtinlﬁtﬂrsqa)ﬁ@pﬁi%on&mﬂe aobitoR; (Qankeine | N one

embodi rrer%ta&fmstg h\% pgrrngélngtonlgtg\/ﬁ)r%h'c Qdy Jnrégonﬂgaaqd @ﬁ’rﬂﬁ&fed Irar%m@ctn@ln\aQeﬁae |,;|'he
preseqé‘ i nve hypeg proliferative
S

di sea rges rl)ﬁ%lmenécz)af’(he |r‘g{8§on gﬁldst?r?é? speCI]ETEanpcan%er aqent is seFecteQQro% need of such
t r eat nent“'??tﬁ%’ﬂs ©f @ kipage Beibfewi @ relepyge §‘é‘b‘32fsa(t")eﬂ sjpne %‘iaFﬁHW'ats%lﬂ'elBtﬁré 1 S‘/) heat
concurrently, sequentially or chrongioglcally staggered to said mammal in
need t hereof, an anount of an active conpound, which is a conpound of
formula | or a pharnaceutically acceptable salt thereof and an anmount of at
| east one second conpound or radiation, said second conmpound bei ng an
anti-cancer agent selected fromthe group consisting of chenotherapeutic
anti-cancer agents and 35 target-specific anti-cancer agents, wherein the
anounts of the active conpound and said second conpound or radiation result
in a therapeutic effect. In one enbodiment of the invention, said second
conpound |s selected fron1the group. con5|st|ng of (|)

e -



10 foregoing that as used herein the term"effective anount” includes an
anount of an active conpound that is effective when adm nistered by itself
as wel |l asoanicarseirnt of an active conpound that is effeeCrws2eHmu83s

adm nistered in conjunction with another therapeutic agent. The
hyperproliferative diseases that may be treated by the nethods of the
present invention include, but 15are not limted to, cancer of the breast,
bl adder, bone, brain, central and peripheral nervous syste col on,

endocr i n&N%K RIPIER 90 TR &gy H@CU'%H@S‘%?WE AATar-ARALE e grug e&&nﬁﬁr&%c Kk,

ki dney, Ikln%eennhlbltocmg mpraelgnabentbadiesiay pelirh avtprxand sergigdidsel Meeecnalgaivedara, ovary,
pancr eas angdn@stigitagmertse@il) dighnusisditid babdattteshbeuie; (vigabltiké le@&pURTLRO@8dNIss, St omach,
skin, Ur&t_ﬁlﬁ ago\'{@t!brﬂ%n%%s\{ﬂéle\ﬁaorTLF@h@Edoﬁlﬁgas%nEseﬁﬁunogﬂ%tjlbteﬁb}\lﬁ§§ﬂ.ﬁa and Wl ns

tunor, %}é agon{s?‘ 'xw&%s%Phl |tf>rs )5' E%R?rghh %I gllcssﬁgggcﬁnyg p x@r}etﬁo@sn&m)%?ﬂlt e nyel oi d

I eukem a, tiple
nyel oma &RHYiENEEREe "lhi}’ﬁ%%éi‘%?'a”ﬂiﬂ?l <6va9V§°5P%fséxw>dnt R GHED BrANREP el |
neopl asi agonjstsr Meeogmbadiméntof ¢y indentianessid ceraegrsiros forfula | akarbaimagseicAtry site, drug
r esi st antacdepauleyas therd is AiiSstéred sapedelyyaimilgianti @scuasnty, tdyeentdigease i s treated

by adm n'cﬁrgl?oroblwy ;tabgéedmtﬂg@elmtljc%c@%ﬁ’éétl@fam%m rablibtRAUIRBE ciédh from the

h ef.f.e d of
?gt I ¥9e I’ glnl tfnzg as usen?herelrt'the(’aterrnI gffac |ve amﬁtuntbch u%és\éﬁtanqgﬁt%?gn a?gcve ?on%gm%gﬁbogl nent

of t he i r‘F\Fé?f’E'YedWe“ 9AERistolPR BY 'ﬁ?'f)"is WF'eﬁszi’t‘ pntrhanfolve sEwoynd thaldy HEHEHY P om t he
group conrgnigisteradn efnjuhtiendvith aebthadedkaredinegert, non-smal |l cell |ung cancer, small
cell lung cancer, resistant types of Iung and any femal e cancers, breast
cancer, oqvarian cancer and col on canc present invention also
rel ates t'8°APEBPHRAIIGTt He MPbReHERE 3 tiegnetpads °F1‘B%1Pf%fﬁ’8\)’éve'8'?" ‘gelude, but

phar ma& e @teinetdimitse ta Ganags oyt bedabtedlagiddrtbonehlrpin g¢ntrali anfiParipherapiepissstahat  t he
conpound cblén, e@berifte dlaya BopRAGIRYdnNIneoLIN] getir @Bs, &l and Bedk 0ddaeyoinet limgl Bryrsot hi our ea
HBr, S (2nfypsa a%nkawe)samml QHORR ol3f panstba’; ARG, khdiFRlstiHe Okt Rue,

HBr , S- (25 C QQr? )éklr) ur%% ﬁ&lﬁyg EHgga %Perl{ég&%&ysl f gi&s?oﬂla§no(\§|lmstumor

cyanopropy Hi our I sot hi.ourea plcrate, and
S- par a- cy# H’E‘S’)Pi“% (’)"L’th‘HEf?rEél's Chr%/r\'f aﬁ‘ﬁ %?115‘58? fréfite! H'F)ph?qlf‘ét “or esent

i nvent? oreukdmia, Uesigkinsdiselase. snuliple myaipoe agd Thet vobheoaimieodysplasticgindgme. pigsma

( 3- cyanopeiopyiasia,patahbdopbsti€gndsmeS-cprice@ oyia@b@inaly kiteSoidresstaneanceisancanot her
enbodi rremDQEIatEJ\ﬁahWam%d thé‘Ws%&@lsQr@atem a6RRRAHSE almdmRAtn ReddialcABCEUt i cal |y
accept abltrgatr%é'ahlt gr‘ 3?1 |hgp %&l}érapon%?gntléén% &B&m b ﬁ%fa c§m;§a%nocéfﬁ%%tl Qy;J ) i sot hi our ea,

S- (3- cyanop racyanobenzyl 1 sot hi ourea. |n another
enbodi neﬁfare?cew'ﬁaé'v ?%?P@Hhsﬂﬂhef%emc%*‘r{%‘??ﬁ N &t gvertiety BRRgPreIfesiyes

( cyanadbretdlagdsy is seicted fiem bagro@-corpising atheed EW? heck sanedhineiuimal cell lung cancer, small

S- ( 3- cyareapiing Patcyri restdni tes & aungand afy fRedaay@n ikastzycersotian cante andanidn
pharmaceutically acceptable salts thereof. It should be noted that
S-cyanométti{/l i sot hi ourea is al so named Carbamni nni dot hi oi ¢ acid, cyanonet hyl
5 ester; S-(2-cyanoethyl)isothiourea is also naned Carbam m dot hi oi ¢ aci d,
cyanoet hyrhe geseatinvenBer(abo retajea memoomyhd df the tolmutaU pedefines aldve @ ambameabeutically

Car banyp maaeatsuué)da@tha@afd.th YRR cofsli®fis nodnd S- par acyanobenzyl i sot hi our ea
is also r?[lgeﬁ rﬁzﬁ{g @0%0@!%5 Q&t g éxgan%mgtﬁyll)g%thlglﬁea%?‘@(gQﬁnyelt% khw ﬁélt PSr I'n one

enbodi ne from 10
S- (4- cyar%ﬁﬁ'i‘\?‘l@”i‘%‘%f’ﬁ?ﬁﬁ’ ‘ed gﬁba”%eﬂly%'s"é'}/’éﬁ%pﬁ’éﬂ‘fe??s)’ foagit: hﬁ ur ea and
phar mac e graneradryijsotioerepi Gist-@-ceadrrepyisabiowed ricratyy aphdbdvesyarohtieisaiiiaiea of t he
present iHTVemdnoibér emb@in@otvpbeiptekentvasidrand @alpdundisiiscSolatydrobromide salt of S-
Cyanoa‘s'rt fwéyartbeaawnbsama}éaydr bpahbjaRbespishslrachl ori de,

2(4[ 2- cyanoet hyl ] phenyl ) et hyI i sot hi ourea nesyl ate,
S—(2 cyanorret hyl phenyl ) met hyl i sot hi ourea hydroch| ori
S- (6- cyand A ﬁ&ﬁ"}?g’f’ﬂ’l‘%t%‘“%’fegjlﬁ“‘) HEAY T ©LoPPHNBErYa pWB‘&'Fﬁ"b?°F%?&?b'e salt
S- ( 3- cy anbgrisvanghedtybisatliopreat qu@e@twﬁmﬁw&arﬁr@ﬁmwwrse@ourea or S-para-
15S- ( 1- cy-panauerdylvythinae ihengines Embdaekityt thsiotehtion the egnpbynd saathtlatdddemor di f f er ent
pharmaceutically acceptable salts thereof. In another enbodi nent the
conpound is selected fromthe conpounds prepared as described in Exanple 11
set forth below or different phar ma;l:guti cally salt thereof or a free base
thereof. 20 The present invention al'so relates to a process for preparing
t he hydrochloride acid addition salt of a conmpound of the fornula | wherein
Z is sulfur conprising reacting thiourea or a thiourea derivative of the
formul a



S = CGNRH NR2R3 wherein R1, R2 and R3 are as defined above for formula I
with the appropriate nitrile derivative of the formula

NC- ( CH2) woL0@H351mel , wherein n, m and Ware as defi neg¢cahmse@ofnss3s he
compound of the formula I, in water or water! al cohol solvent or in a polar
solvent, at reflux tenperature to afford the conpound of formula I wherein
Zis sulfur, and, if desired, preparing the free base or a different acid
30 addition salt. In one enbodi nent of the invention the solvent is

sel ect ed W ORPHASYN VRO CEEM LY U IrEIn FHECHANSIPY SSPRYFFA™ >P¥Bpr opanol  and
m Xt ur es cyghoberrgiseshioumgrapd Riermagpatichity pesgeittiegalitlttecsbl s with wat er. The present
invention also relates to a process for preparing the hydrochloride acid

addi tion sl b@fﬁoté'a trﬁlpﬁa@ﬁmth |Eotﬂclcﬂfeme!|a@o hambh 8 5B rinidottick: a&@lcﬁ‘eﬁgrﬁ‘éﬂwyf rom copper,

SB:‘ l)\Zleran dg%ﬁ% (C2 c a%gelthgblgglhlourea is a@‘o na%gcp Ca(%t%% n%o&m%%a?%yaﬁée‘th?lsest? eé gE (eg:HfZ; 2mV\?012‘3 5

(CH2) nCl CVaWPé’P@i'Sﬂth'ﬁ”rearﬁ a'%?rvamwa%ém@?ma@f F‘i‘ﬁ’eﬂ’a’é’ﬁmﬂéesfebta”d[%‘@racorrpound of
formul a kyangbeheyligotejelirea isdiso ndeed Cerbpeinidptyeic eidt (Aicyapgrhesmely epiell ogen -
containing noiety to forman internedi ate conpound and then reacting the

i nter Wedhr?o%@er%mgweﬁnewrés&tmn&mh@@o urid is seub&éarfrepa derivative of the formula

23_ gr éO a SS ~C Fnobag;wotgbgurea afnd g Q%C(xan n{ﬁntl I?n?g;%%-gr/e% %n Qé\%étﬂgﬁsac\é\%%glg 84\051]" OII‘:\)ZHU?ra].dl
wher ei n Z‘eiegf B BigpErembed 'P‘??b‘?f the g8, '"VEJ’F'&'I‘F?]‘E?F?P%’P" ‘5 s¢15ied E&¥hS¢bnt ai ni ng noi ety
sel ect ed csfan@rmwlb'@xl)mghﬂﬂothmwa hyH®ghlagities B@{4r2- wﬁ@eﬂ*tﬂpfwa!')lebﬂwﬂ‘ﬁwtehe i nternedi ate

and the mesn®l sqncyaiombigphadi)detdadinibired haiekiioras, -G oyatmehegridire-wat er or wat er
[ al COhOlyI)n%myl\é&mBuré%r dr&hl@rlcgoil @fcyaﬁé?rlle\f@menyl)%thfll@dctﬂldé?feaFﬁm%rlaé ure, and, if
Ceirerf):):j?g B{ dgnopﬁmgnaﬁlﬁhez )mghyfs};])%lourea]oh\ydro%h%rlge o?dn%retn p%%rmgcegt%gfétaéc%?abﬁaal t. In one

sel ect ed s3"F BAEF R ARLREN emPedEaiHeA compayeris iﬁ?&tﬁ%ff°”‘d'f‘ﬁf°i’fi’%t‘qirp§§a"iﬁasone or nore of
t he f or egesicibgd in Exaoinis|1$ sanfottihbejgatoediffereMhghapaesytioally spihthesedf ¢raifretastheredf-at es t o

t he preparation of hydrobrom de acid addition salts of the conmpound of
formula 1 and the rresyl ate salts of the conpound of fornula I. The

hydr 096 O%edper%sg'rﬁ {nveniion a‘s? re%@s Foaé p'Fo%eis?l‘For %ar?rp re% dnpcmor éig Qc% Adgh{)h SQ%)f 9 brom ne

containing's 0CesSes The

nesyl at e &Py OHF%fmﬂ‘f“'éb‘é'?eéed‘ Zbﬁ/sugtub‘é‘ipf'i"lﬁ’tr‘?aﬁﬁ‘g dNERR 1 aa‘f“%”"’satdéﬁ“’f“i"ﬁ@f"}?at erial in
the procéswsds descri bed above. A disalt of the present invention nmay be
simlarly prepared by usi @ it as the starting material. It may be
possible to formsuch a sa t| the free base has two basic centers. Brief
Descrpption of the Drawi ngs N@’gfure 1 shows the time dependence of Kevetrin
cytotoxicit Human _car ci expose 5 different
concentré’f‘?réﬁg %fa”?(&/aé??‘sldﬁf"%?bm@fmioﬁ"waid’“h@83""&’"3&?@'" ??ﬂ‘fah‘? °£)tge 1, 2, 6, 24,
or 120 héﬁmléa.N%X@Hk)uWé@Hzinbb‘i'eﬁ'“tfym@R?JW@@Saédef@%d a5 ler RaSOMPPWE PERF ver ses ti ne
of Kevet fdrmulaXpeseroewaas / sieas sahedt ous i pdar sdhentMt efladsayratuieitgaliieg the shows

activi tYCWQ{d'bﬂ‘oranIE | RWRLA i :ﬂxlﬂﬁ-rmd fChsshdaabrbgaring tegred bisé slan@eebcidevet ri n and

Cis pl dcﬁ)loul_éan eIn \6’1 aembl)d r%éﬁt oq’ he }nOe%tldnmlsglge%ﬁgsequtgpﬁo a%la,colJof s@l@éed%rﬁ nmeasur ed

US| ng ter contl nuqus or three
Hounti o Refrss Shard PR 2L A o °éw§fe 8féhe PP Ea e YBIP e | oy ¢ 1050

i ndi vi du cell li []e -10 rage | ues fghat the cell

line is erpéesgntlnven ion also {e apes%aﬁroc )or prta)a V\%e P(drocﬁ'lorlde acui ad\gllelon\?afues i ndi cat e

t hat t he cgreynd|of ferguip éwfmtﬂ"ez i %@F‘%"cfé?ﬁ‘tc°ﬁpﬁraﬂ"""tf tpeld aﬂf&fru d happsn-cRPINAge | C50s
for all oelfeskelares frine€iDe BroaemddOLAcoPprisind @actind\g cfompour(féwféle farmula N(R@H2.-W- x 10-6 M
for cBspl@d,).0, wherein n, m, and W are as defined above for the compound of formula | with a salt of the

respective metal or of the halogen — containing moiety to form an intermediate compound and then

reacting the intermediate compound with thiourea or a thiourea derivative of the formula
S=C-NRH
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Figure 3 shows the wei ght changes of mice due to Kevetrin. Animl weights
of mce following treatnent 25 with either 100 or 200 ng/ kg Kevetrin IV on
Day 0 ar ewehowm3sEogure 4 shows the efficacy of Kevetri RCOrUST@ROB483$
manmary carci noma. MDA- MB- 231 human breast carcinoma bearing mce were
treated with 200 ng/ kg Kevetrin IV days 7, 9, and 11 conpared to 22 ng/ kg
Taxol 1V Days 7,9,11 and 13. Figure 5 shows the efficacy of Kevetrin
or 5-FU in colon carcinonma. HT-29 tunor bearing nude mce were 30 treated
with eitWerenRoR7g) K graas deined ovedpr & fmu@'mﬁaﬁthagwp?endgf,fmgwa'Vﬁte'"éi gure 6
shows t h@ cedpbri deec goldplait@met 7 hiategenrconsiiriys| mptelyelpqted fipd S10atBEOcaap e wherdD- 3 t unor
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wher ei n @rief in] wiggs def i ned above for the conpound of the fornulal,
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of wat er Figyre hehows the timedgrrafenssf vt CVIS?PX‘B%I Rimag 51 opmp CeISRe HE%REED to refl ux
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how to select conditions fromthose di scussed above or to nake
nodi fi catriy0Rg stodehe bfaby bt REVEERHK or trikol TRk SnrfdABichbria. GUAMELSA Surkén biehk: er est.
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as used he nore of curative, palliative and

pr ophy! adtdf k&TTXP'é\é¥WéH?11aPﬂé ‘active corrpounds may be administered, in the
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patients, the total daily dose of the active conpounds is anticipated to be
in the range of 1 ng to 300 ng per 1129 of body wei ght, dependi ng -on the node
of adm ni stration. For



exanple, oral admnistration may require a total daily dose of from 100 ng
to 300 ng per kg of body weight, while an intravenous dose nay only require
from 20 myot20102G8170g per kg of body wei ght. The total dachysdasm34say be
adm nistered in single or divided doses. For an average hunman subject
having a weight of about 70 kg, the dosage woul d be about 1400 ng to 21000
nmg for oral adm nistration and about 140 ng to 1400 nmg for intravenous

adm ni stration. The physician will readil le to determ ne doses for
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i nventi 0meaalamnﬁ@men@&,éeéof&u%wemd(cngI \RREH), EI0FRRRInt h ARSW arkle
phar ma'celé flnecaabo Qomgtgcl)mﬁlour} oﬂﬁé’fbrmul?[ m%v %\m?:quan aﬁntg g’fth@ouieggma%grﬂleaq le for oral

adni ni st Fat ron ease
f or mul at ie¢gd t°sadph‘t°|“6‘ﬁ°f"‘§l?é‘f5é’ﬁt§"( Yrpho! F%‘ie"tp"éf’%f“e‘?e%ﬂ angl pigaled 9 rgX Reabqt gt or | ¢
15sol U@ i amoursalgplegnsiresaure Nogimiing exanmples ¢ puitakinsilcelels fo digpanpgsrirtees Bnatels an
oi Nt Mment afd aldhd@&Mr Ode ab Pdlar k@@hta Incldud Methardl, Etdnbl@nd M8 iseprperPP Ui rédtioyi. The

phar maceuyfh Al amawémpé,h,;o»amemymbeesh& prdld. HRPARGR: if QUG bpidbd stk fof Or singl e
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weight, while an intravenous dose may only require from 20 mg to 200 mg per kg of body weight. The

total daily dose may be administered in single or divided doses. For an average human subject having a
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phar macodynam ¢ paraneters, which may include clinical effects such as
toxic effects and/or |aboratory values. Thus, the present invention
enconpasswe 2mnarpat i ent dose-escal ati on as det er m nedPby/usb@osBists ed 5
artisan. Determ ning appropriate dosages and regi nens for adm nistration of
t he chenot herapeutic agents are well-known in the relevant art and would be
under st ood to be enconpassed by the skilled artisan once provided t he

t eachi ngs di scl osed herei rmaceuti cal 0si t of the ipvention
may be prepuriegeut ?J&R%edﬁifged?”'d%la??“ 1ﬁ°°dﬂﬂtR21°8%m%1 ror%g‘imé"'sﬁm MoP*%bse, or as
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conpri se “BEPHEH 0. 1% and 100% (W w) 20 active ingredient. In addition to
the active conpound, a pharmaceutical conposition of the invention may
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35need| ePFaTBEeticy RRPSHYS Ay PeiFedPUH adpfar LpgLentssuPEn Y 'ass ¥ P Frul ati ons are
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under st eeridosents oftitkis¢ fomnesitiorts ineluds eatassloemilkisygat apey gt mhdlegidar vejght Polyelpylangadi | y be
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i sot oni c ¥ plyrerin, ‘Bﬁ?f‘l‘?'“ﬁ’i???ﬂ‘ﬁ’eafl ons may be prepared, packaged, or sold in a
formsuitable for bolus adm nistration or for continuous adm nistration.
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known, or will be apparent, to those skilled in this art. For examples, see Remington's Pharmaceutical
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dosage form such as in anpules or in nulti-dose containers containing a
preservative. Formul ations for parenteral adm nistration include, but are
not | i m two 20m/13s178pensi ons, sol utions, emul sions in oi IPgTAIS2010/03433€0US
vehi cl es, pastes, and inplantabl e sustained-rel ease or biodegradable

formul ati ons as di scussed bel ow. Such fornulations may further conprise one
or nore additional ingredients including, but not [imted to, suspendi ng,
stabilizing, or dispersin ent s n one e ation for
par ent er &' QA HILE eéfP?'U}‘?%'”ta%@eﬁ‘Blﬁw\‘?@ PHYF B‘ai"@ﬁ‘{ecﬂeém'btﬁoi??pcﬂ@bmanpce8ry (i.e.
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Compositions for sustained rel ease or inplantation
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st opped %wb@%ev%@é fL,ssUemQ@ﬁtgg ABHAGRLARTBGIG B die (HERING micloRecdByBec@fsbodi NeNt s t he

cont a;g ed%freem 2, ne np ast aclratgsell A neopl astic cell is defined as a cell
with dbeffant ceft pfolite aﬁpl on. A benign neopl asia 5is described by

hyper prol i feratl on of cells, incapable of form ng an aggressive,
met ast asiPaientgratfamuationsiare typicalty aauepusseiviionsadich may qepthin epsiaiatts wetgslsalsi a i s
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in gromﬁh signals, insensitivity to anti-growth signals, evasion from 10
apoptosi s, sustained angi ogenesis apnd tissue invasion and netastasis.

I nducer of apoptosis and anal ogous terns are used herein to identify a
conmpound whi ch executes programred cell death in cells contacted with that
conmpound. Apoptosis is defined by conplex biochem cal events within the
contacted cell, such as the activation of cystein specific proteinases
("caspases") and the fragnentation of chromatin. Induction of apoptosis in
cells contacted with the 15conpound m ght not necessarily be coupled with
inhibition of cell proliferation. Preferably, the inhibition of cel
prollferatlon and/or |nduct|on of apopt05|s |s speC|f|c to ceIIs mnth



25by cells in all phases of the cell division cycle, nanely in the G
("gap") 1, S ("DNA synthesis"), & and M ("mtosis") phase. AKT (al so known
as proteiwokoresel’B (PKB)), and its gene fam |y product #CTh®3010084338

identified as a serine/threonine protein kinase. Testa et al., Proc. Natl.
Acad. Sci ., 2001, 98, 10983-10985; Lawor et al., J. Cell Sci ., 2001,
114, 2903-2910; Duan, Crc. Res ., 2000, 86, 15- 23 PKB pl ays an inportant

role in 30 cell rollferatlon aFoPto_sis and res 1se tq.l t in.

Accor di n'grP%Prepﬁ‘B‘d’ﬂP%PPie[‘i?fa'é‘TrmW% er B3rIeiCPRIBPTE " of e h Yepnd at' 'ﬁ"?y of

t unor i gerragly 8¢ acedyminherkiising egridarg phgimiabeskicat teahpiqueady kepwakpdbasg skiledin et cont ext  of
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si ngl et ; Rehgerd @akkibre tsotorlic sodilinh @illoade; solon,Gidilxeddils suan asrsprttletid mdnetoy dibr , br oad. The
mas St S pe%tyge"ﬁde(s ni)t%ér p%r{tﬁly EMrgﬁéjfoﬁﬂla@ns vith bR 'ﬂ&efulﬁcl?@dﬁée \Aﬂaﬂ;ﬁ)&tﬁb’ﬁb‘és "

spec Lrospr nospheric

pr ESS t&eﬁétlve |n%lfc9en§|q]m§;r§ r?'s?allln B\Bdnah%mapé)%??éa a aﬁgt\%cg\gftaﬁ OI’]S have been
used for blodasrAgRPlePaY DL S ™- EEH°§""¥J% 'tséf‘tﬂ’i‘?ﬁlmﬂffﬁef%

deut er odiphemnéppltisall priaerebld @9lynGDB@DY dhebrbis mateais et an %ﬁ’plaé on eXChange

S- ( 3- cyangpr H¢pyiinyly saibl ipeyiied ar Sypaingig kdekisate (al so known as Kevetrin) NH NCI
NH2NH2 CAH6CI NCHAN25C5HI OCI N3SNH2 20Mbl . W .: 103.56Mdl. W.: 76.12Mol .

W.: 179.67 The y-Chl orobutyronitrile (5.0 g, 48.3 mol ) and thiourea (4.04
g, 5330 rFheadtive coproendspi ddfibitors ol il hypprorglfgration orpieeselhiysie thedicidewerieht ed to
refl ux f Qpopdsit @ cdnckr@elk sr.areliven. The@btel ese pampbuniearsvassfugywaipdinat ed and 20 ml  of

e_t hanol rpﬂggl‘%ﬁi/e 388NN GISWRR O 8 Bhindess, aNBArd usefliNbrSreMAGaideeeeaiced t hree
times. Afdlsorders tnaﬂ are re]égon%e tg Ihe induction of apoptosis, such as cancer. By having a cell-cycle specific
mode of action, these compounds should have a higher therapeutic index compared to standard
35 chemotherapeutic drugs targeting basic cellular processes like DNA replication or interfering with basic
cellular molecules like DNA. Thus, for example, the active compounds discussed herein are expected to

be useful in targeted cancer therapy. The active compounds may also be effective against angiogenesis.

In the context of this invention, hyperproliferation and analogous terms are used to describe aberrant or
disregulated, or aberrant and disregulated, cellular growth, a halimark of diseases like cancer. Inhibition
40  of cell proliferation and analogous terms are used herein to denote an ability of the compound to retard
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wvo In contrast, a malignant neoplasia is described by cells with different cellular and biochemical
abnormalities, e.g. capable of forming tumor metastasis. The acquired functional abnormalities of
malignant neoplastic cells (also defined as “hallmarks of cancer”) are replicative potential
(“hyperproliferation”), self-sufficiency in growth signals, insensitivity to anti-growth signals, evasion from

apoptosis, sustained angiogenesis and tissue invasion and metastasis.

Inducer of apoptosis and analogous terms are used herein to identify a compound which executes
programmed cell death in cells contacted with that compound. Apoptosis is defined by complex
biochemical events within the contacted cell, such as the activation of cystein specific proteinases
(“caspases”) and the fragmentation of chromatin. Induction of apoptosis in cells contacted with the
compound might not necessarily be coupled with inhibition of cell proliferation. Preferably, the inhibition of
cell proliferation and/or induction of apoptosis is specific to cells with aberrant cell growth
(hyperproliferation). Thus, compared to cells with aberrant cell growth, normal proliferating or arrested
cells are less sensitive or even insensitive to the proliferation inhibiting or apoptosis inducing activity of
the compound. Finally, cytotoxic is used in a more general sense to identify compounds which kill cells by
various mechanisms, including the induction of apoptosis/programmed cell death in a cell cycle

dependent or cell-cycle independent manner.

Cell cycle specific and analogous terms are used herein to identify a compound as inducing apoptosis
only in continuously proliferating cells actively passing a specific phase of the cell cycle, but not in resting,
non-dividing cells. Continuously proliferating cells are typical for diseases like cancer and characterized
by cells in all phases of the cell division cycle, namely in the G (“gap”) 1, S ("DNA synthesis”), G2 and M

("mitosis”) phase.

AKT (also known as protein kinase B (PKBY)), and its gene family products, has been identified as a
serine/threonine protein kinase. Testa et al., Proc. Natl. Acad. Sci ., 2001, 98, 10983-10985; Lawlor et al.,
J. Cell Sci ., 2001, 114, 2903-2910; Duan, Circ. Res ., 2000, 86, 15-23. PKB plays an important role in
cell proliferation, apoptosis and response to insulin. Accordingly, modulation of PKBs is of interest in the
treatment of tumorigenesis, abnormal cell proliferation, and diabetes. In the context of this invention,
hyperproliferation and analogous terms are used to describe aberrant/disregulated cellular growth, a

hallmark of diseases like cancer.

PKB Assay

A kinase assay for evaluating PKB activity comprises active PKB enzymes, a PPKB specific substrate
and P ® -labeled ATP. Two forms of PKBa enzymes are used, the full length PKBa and a kinase domain
of PKBa with pleckstrin domain (amino acids 1-117) deleted. Both PKB enzymes are available from
Upstate Cell Signaling Solutions (Catalog Numbers 14-276 and 14-341). The PKB substrate used is a
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melting point 134-135C, with purity greater than
1H NNR(300 MHz, d6éDMVsS0) 1.89 (m 2 H), 2.63 (t, 2H, J = 7.2 Hz),
2H, J = 7.2 Hz), 3.38 (s, 3H). 13C NWR (75 M—|z) 153 250 288
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NH(NH2 CHAN2,5 Mol. W.: 76.12 The 3-chl oropropanenitrile (4.32 g, 48.3
nmol ) and thiourea (4.04 g, 53.1 nmol) are mxed in 40 mM of 10 water. The
m xture iwohnestwBsi7wo reflux for 3 to 4 hours. The react iPOM/USRXDWBL83S S
evaporated and 20 nl of ethanol is added and then evaporated as well. This
Is repeated three tines. After that, 10 ml of nethanol and 30 ml of acetone
are added and the m xture is stirred for one hour. The crystalline nmateri al
is filtered and the product is dried under high vacuum overni ght to obtain
S- ( 2- cyartgEtersAeRde @FE?W@%G*H%?S&&W b5 inRbate Fi At Qe 2000, 275, 3B108-

S- ( 4- cyarsiat e priosheripterd qulsirath i drricds| by o Plrpephoqqiyorg-pertraanditer aige (Mipore) 76, 12 NH
HCl C5H8Ghd\nddalred b Wallak Mifcrdb&a liquiisintiGiéila GleNPSkivBImen W . ©  193. 7

PKB activity in cells is assayed in @ PTEN null human breast tumor cell line MDA-MB-468. The
5 phosphorylation status of PKB substrate FKHRL1, GSK3a/b, and Tuberin are measured by
immunoassays utilizing phospho-specific antibodies (Cell signaling technology).

The effect of PKB inhibition on cell viability is measured in a range of human tumor cell lines including but
not limiting to MDA-MB-468, MDA-MB-231, U87-MG, LN-229, PC-3, DU145. The cells are treated in
regular growth media for 72 hours and cell viability is measured by Alamar Blue (Biosource, UK).

10  The following non-limiting Examples illustrate the preparation of the active compounds.
"H Nuclear magnetic resonance (NMR, Mercury- 300) spectra were consistent with the proposed
structures. Characteristic chemical shifts (8) are given in parts-per-million downfield from
tetramethylsilane using conventional abbreviations for designation of major peaks: e.g. s, singlet; d,
doublet; t, triplet; q, quartet; m, muitiplet; br, broad. The mass spectra (m/z) were recorded on an Agilent

15 model 1100 mass spectrometer using either electrospray ionisation (ESI) or atmospheric pressure
chemical ionisation (APCI). The following abbreviations have been used for common solvents: CDCl;
deuterochloroform; Dg-DMSO deuterodimethylsulphoxide; CD;0D deuteromethanol.

Example 1

S-(3-cyanopropyl)isothiourea hydrochloride (also known as Kevetrin)
S

N\/\/\ /lk — T S NHHCI
A o T T e, Z Y
H.
CaHsCIN CH4N,S CsH1gCINgS z
20 Mol, Wt.: 103.55 Mol. Wt.: 76.12 Mol. Wi.: 179.67

The y-Chlorobutyronitrile (5.0 g, 48.3 mmol) and thiourea (4.04 g, 53.1 mmol) were mixed in 40 ml of
water. The mixture was heated to reflux for 3 to 4 hours. The reaction mixture was evaporated and 20 ml
of ethanol was added and then evaporated as well. This was repeated three times. After that, 10 mi of

25 methanol and 30 m! of acetone were added and the mixture was stirred for one hour. The crystalline
material was filtered and the product was dried under high vacuum overnight to yield 5.44 g (30.3 mmol,
yield 62.7%) of product as white crystals, melting point 134-135°C, with purity greater than 97%. "H NMR
(300 MHz, dsDMSOQ) § 1.89 (m, 2 H), 2.63 (t, 2H, J = 7.2 Hz), 3.23 (t, 2H, J = 7.2 Hz), 3.38 (s, 3H).
C NMR (75 MHz) § 15.3, 25.0, 28.8, 119.8, 169.7.

30
Formula: CsH1oC|N3S
Exact Mass: 179.03
Mol. Wt.: 179.67

m/e:  179.03 (100.0%), 181.03 (32.1%), 180.03 (7.4%), 181.02 (4.5%), 182.03 (2.0%), 183.02 (1.5%).
35 C,33.42;H, 561;Cl, 19.73; N, 23.39; S, 17.85
Anal. Caled:  33.425.6123.3917.856
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20 The 5-chl oropentanenitrile (5.68 g, 48.3 mmol) and thiourea (4.04 g,
53.1 mmol ) are mxed in 40 mM of water. The m xture is heated to reflux for
3 to 4 howop=oiofiei7neacti on m xture i s evaporated and 20Ppuoir/uskolebss®l are
added and then evaporated as well. This is repeated three tines. After
that, 10 ml of nethanol and 30 ml of acetone are added and the m xture is
stirred for one hour. The crystalline material 25is filtered and the
product is dried under h vacuum overnight to yield

S (4- cyaﬁ8ﬂ&tyl)|§ﬁﬁﬁﬁ86? 8ﬁydrochlorldeg Exanpre 4

S- (5-cyanopent yf | i sot hi our ea hy@®eR| ori de 30 HCI NH2 C7H14ClI N3S Mol .

"Nt.: 207.72 GBH OCH N VoL, WhrisobhddreBnyDliblile CHAN2S MO, W .: 76.12

5
H Ngo~_-S<-NH HCI
No~ O+ /J\ —_— e
NH, NH;
C3H4CIN CHNGS C4HgCINgS
Mol. Wt.: 89.52 Mol We: 76,12 Mol. Wt.: 165.64

The 3-chloropropanenitrile (4.32 g, 48.3 mmol) and thiourea (4.04 g, 53.1 mmol) are mixed in 40 ml of

10 water. The mixture is heated to reflux for 3 to 4 hours. The reaction mixture is evaporated and 20 ml of
ethanol is added and then evaporated as well. This is repeated three times. After that, 10 ml of methanol
and 30 ml of acetone are added and the mixture is stirred for one hour. The crystalline material is filtered
and the product is dried under high vacuum overnight to obtain S-(2-cyanoethyl)isothiourea
hydrochloride.

15 Example 3
S-(4-cyanobutyl)isothiourea hydrochloride
s

)j\ Noo~o~U-S NH HCI
N~ + g NH, — > S hd

NH,
CsHgCIN CHN,S
CsH12CIN3S
Mol. Wt.: 117.58 Mol. WL 76.12
' Mol. Wt.: 193.7

20
The 5-chloropentanenitrile (5.68 g, 48.3 mmol) and thiourea (4.04 g, 53.1 mmol) are mixed in 40 ml of

water. The mixture is heated to reflux for 3 to 4 hours. The reaction mixture is evaporated and 20 mi of

ethanol are added and then evaporated as well. This is repeated three times. After that, 10 ml of

methanol and 30 ml of acetone are added and the mixture is stirred for one hour. The crystalline material
25 isfiltered and the product is dried under high vacuum overnight to yield S-(4-cyanobutyl)isothiourea

hydrochioride.
Example 4
S-(5-cyanopentyl)isothiourea hydrochloride
30
NW\/\@ + )l\N . NA/\/\/SYNH HCI
CeH1oCIN Re NH;
H14GIN
Mol. Wt.: 131.6 CHNS CrH14CiNaS
Mol. Wt.: 76.12 Mol. Wt.: 207.72

The 6-chlorohexanenitrile (6.36 g, 48.3 mmol) and thiourea (4.04 g, 53.1 mmol) are mixed in 40 ml of

35 water. The mixture is heated to reflux for 3 to 4 hours. The reaction mixture is evaporated and 20 ml of
ethanol is added and then evaporated as well. This is repeated three times. After that, 10 ml of methanol
and 30 ml of acetone are added and the mixture is stirred for one hour. The crystalline material is filtered

and the product is dried under high vacuum overnight to yield S-(5-cyanopentyl)isothiourea hydrochloride.
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The 6-chl orohexanenitrile (6.36 g, 48.3 mnol) and thiourea (4.04 g, 53.1
nmmol) are mxed in 40 mM of 35 water. The m xture is heated to reflux for 3
to 4 hourwo 20tve13smacti on m xture i s evaporated and 20 niPcofusedlomasusBs i s
added and then evaporated as well. This is repeated three tines. After
that, 10 ml of nethanol and 30 ml of acetone are added and the m xture is
stirred for one hour. The crystalline material is filtered and the product
is dried under high vacuum overnight to yield S (5-cyanopentyl)i sothiourea
hydrochl ori de. WD 2010/ 135170PCT/ US2010/ 034838 Exampl e 5

S- (4- cvanonnet hvl ohenvpnet hvl i $s@2pleodir ea hydrochl ori de CoH8CI N Mol W :

165. 62 CHAN2S MO . M ¢ 46, A2 610D 28NS b Won@dd- 74 The
4- chl ogonet hyl phenyl acetonrtrite (200 ng, 1.ZT nmol) and thiourea (101 ny,

1.33 nnnol) were mixed in 1 m of nmethanol. The nixturigmae heated to
reflux for 3 tONéh21§;EEDTh& reaftt i on—mi-xbure wa porated. After
that, 1 ml of methanof and 4 MmN of"acet one wé d and the nixture was
stirred for one hout¢dCWhe crystallsi ne material waggf,bltered and the product
was dried under hi'fH"E8uum oveMhHight to yiel d 2Mwig#0. 91 mmol, yield 75
% of product as off white crystals, with purity greater than 95% 1H NWR
(00 e e LT U PSSR ™8, 25 ).
7.45 (lﬁl’ % Aft 1 met anﬁni ml o ton(inge d aza uri as stirred for

For mul a: é m .%Flel&?, alkeS 3 teridMRssSiltetdindtfe fradd&t was JrieMirider Nk vacddloverdightioe: 241. 04
(100. 0% ,yieR23 rArk0.0BBMGNeld 78 42 ofPEp(idct as@Fvhite 2egetal) Aith phiritp Ipater 90 ”gl. 9%,

245, 04( 1%30@@&, ds-DMSO) § 4.03 (s, 2 H), 4.50 (523|138 (dg2H. J = 8.23 Hz), 7.45 (d, 2H, J=8.23

S 2(4r1g- B?E(P'WV?'I(ﬁﬁé‘h%ﬂ6)08t hyl i sot hi ourea nesvl ate
Formula: C1oH12CIN:S
Exact Mass:  241.04 (205.07)
Mol. Wt.: 241.74
m/e: 241.04 (100.0%), 243.04 (36.6%), 242.05 (11.0%), 244.04 (4.6%), 242.04 (1.9%), 245.04 (1.5%)
20
Example 6
S-2(4-[2-cyanoethyllphenylethylisothiourea mesylate
Q 9
0%~ S O\;S\OH
o J HN
+ —_— g
NZ CHN,S
C12H15NO3$ Mol WA: 76.12 C13H19N30332
25 Mol Wt 253.32 Mol Wi: 329.44

The mesylate (200 mg, 0.79 mmol) and thiourea (66 mg, 0.87 mmol) were mixed in 1 ml of methanol. The
mixture was heated to reflux for 3 to 4 hours. The reaction mixture was evaporated. After that, 1 ml of
methanol and 4 ml of acetone were added and the mixture was stirred for one hour. The crystalline
30 material was filtered and the product was dried under high vacuum overnight to yield 203 mg (0.62 mmol,
yield 78%) of product as off white crystals, with purity greater than 95%. "H NMR (300 MHz, ds-DMSQ) &
. 2.35 (s, 3H), 2.80 (m, 2H), 2.85 (m, 2H), 2.91 (1, 2H, J = 7.4), 3.42 (t, 3H, J = 7.4), 7.24 (s, 4H), 9.04 (s,
4H). (M + H) 234.07

35 Formula: C13H19N30382
Exact Mass:  329.09 (233.10)
Mol. Wt.: 329.44

mle:  329.09 (100.0%), 330.09 (16.0%), 331.08 (9.1%), 331.09 (1.9%), 332.09 (1.4%), 330.08 (1.1%)

40
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H2ZNANH2 CHAN2S Mol WWit: 76.12 N= 0,4) -s, HN/ OH NH2 25 G 2H sNG3S
Mol W : 253. 32 C13H19N303S2 Mol W : 329.44

WO 2010/135170 PCT/US2010/034838

Example 7

S-(2-cyanomethylphenyl)methylisothiourea hydrochloride

B pN HO

N= d JSL >—NH2

N= S
HaN NH2 3 f
+ ——
CHgCIN CHNN,S

Mol Wt: 165.62 Mol WA: 76.12 C1oH12CINaS

5 Mol Wt: 241.74

The 2-chlormethylphenylacetonitrile (200 mg, 1.21 mmol) and thiourea (101 mg, 1.33 mmol) were mixed
in 1 m! of methanol. The mixture was heated to refiux for 3 to 4 hours. The reaction mixture was
evaporated. After that, 1 ml of methanol and 4 ml of acetone were added and the mixture was stirred for
10  one hour. The crystalline material was filtered and the product was dried under high vacuum overnight to
yield 231 mg (0.95 mmol, yield 79%) of product as off white crystals, with purity greater than 95%. 'H
NMR (300 MHz, ds-DMSO) & 4.14 (s, 2H), 4.56 (s, 2H), 7.37 (m, 2H), 7.45 (m, 2H), 9.23 (s, 4H). (M + H)

205.97

15 Formula: C10H12C|N3S
Exact Mass:  241.04 (205.07)
Mol. Wt.: 241.74

mle:  241.04 (100.0%), 243.04 (36.6%), 242.05 (11.0%), 244.04 (4.6%), 242.04 (1.9%), 245.04 (1.5%)

20 Example 8

S-(6-cyanomethylpyridin-2-ylmethylisothiourea hydrochloride

X
S 3 N |
N | A P S NH
S O HZNJ\NHz N Y e
" - NH,
CeH7CIN, CH,N,S
CaH1CINGS
Mol Wt 166.61 Mol Wt: 76.12 Mol W 2?;,73

25
The 6-chloromethyl-2-pyridylacetonitrile (200 mg, 1.20 mmol) and thiourea (101 mg, 1.32 mmol) were
mixed in 1 ml of methanol. The mixture was heated to reflux for 3 to 4 hours. The reaction mixture was
evaporated. After that, 1 ml of methanol and 4 ml of acetone were added and the mixture was stirred for
one hour. The crystalline material was filtered and the product was dried under high vacuum overnig{;ht to

30 yield 216 mg (0.89 mmol, yield 74%) of product as off white crystals, with purity greater than 95%. 'H
NMR (300 MHz, de-DMSQ) § 4.29 (s, 2H), 4.64 (s, 2H), 7.41 (d, 1H, J =7.78), 7.51 (d, 1H, J = 7.78), 7.91
(t, 1H, J =7.78), 9.46 (s, 4H). (M + H) 207.00

Formula: CoH1,CIN,S
Exact Mass:  242.04 (206.06)
35 Mol Wt.: 242.73

mle:  242.04 (100.0%), 244.04 (36.7%), 243.04 (12.0%), 245.04 (3.9%), 246.03 (1.5%)

23



The nesylate (200 ng, 0.79 mmol ) and thiourea (66 ng, 0.87 mmol) were m xed

in 1 mM of methanol. The m xture was heated to reflux for 3 to 4 hours. The

reacti on woxbviwisswwas evaporated. After that, 1 m of nerharuskoiansssds i of

acetone were added and the m xture was stirred for one hour. The

crystalline 30 material was filtered and the product was dried under high

vacuum overnight to yield 203 ng (0.62 mmol, yield 78% of product as off

white crystals, with purity greater than 95% 1H NMVR (300 MHz, d6-DVSO) 8

2.35 (s, 3H), 2.80 (m 2H), 2.85 (PN 2.91 (t, 2H, J = 7.4), 3.42 (t,

3H, J = 7.4), 7.24 (s,sAd)anoritfifhdadimethitiothiduféh Ayakdbnigtidét. 07  For mul a:

C131- 119N303S2 Exact Mass: 329.09 (233.10) MI. W.: 329.44

m e: 329. 09(100. 00 30, 09( 16. 0%3 331. 08(9. 1% 331 09(NT @9, 332.09

(1.4%, 330.08( Bfanpl e f.nS(:2- cyanonet rhwyl i sot hi our ea

hydr ochl ori de The 2 chl Oﬂnetzhyl phenyl—aeetonl tr| (200 ng, 1.21 nmmol)

and t hi ourea (1OJMW o 33 nmol kraere mxed in 1 rg1oH1cp3tN3§ret hanol . The

m xture was heat ed 1o reflux f¥™352o 4 hours. Theoweadbion m xture was

evaporated. After that, 1 m of nethanol and 4 nl of acetone were added and

t he m xt Jhes- momﬁhvlphewctﬂwtf"i@o%mao %rnmobtavﬁ@ow??‘i 9. [1 O EmeheEr Xl was

e e g W T B LI D i f 0 231
ng (0485 Hﬁﬂ% IQ] ri asﬁfté?éjlléﬁ th@&od@ |b<§@1dé‘rﬁ1?éﬁ;tra@u&wv¥ﬂn§ topurity

gr eat er tybﬂmfﬁﬁg%)?sriﬂmﬁﬂl\fﬁld 73%)bewbm¢tad&hmmﬁgsta;s5mmpawgfea;ertﬂéd)gﬁ%A 6 (s, 2H),

7.37 (m (300MH4 5i6-DMPO)ZI4)08 (s92HD.3H53$s, 2 H) 31 (1 I9HM- 7.4 (M@, OFB (s, 4H). (M + H)

15For nul #%8%01- 112CI N3S Exact Mass: 241.04 (205.07) Ml. W.:241.74

15 Formula: C1oH12BrN3S
Exact Mass:  284.99 (205.07)
Mol. Wit.: 286.19
m/e:  286.99 (100.0%), 284.99 (98.1%), 287.99 (12.7%), 286.00 (10.7%), 288.99 (4.5%), 285.99
(1.9%)
20 Example 10

S-(1-cyanomethylnaphth-2-yl))methylisothiourea hydrochloride

N N
yZ Z
Z
Co e — o
+ —_—
CH4N2S
Cq3H40BMN Mol Wt: 76.12 C1aH14BrNzS
Mol Wt: 260.13 Molecular Weight: 336.25

25
The 2-bromomethyl-1-napthylacetonitrile (200 mg, 0.77 mmol) and thiourea (64 mg, 0.85 mmol) were
mixed in 1 ml of methanol. The mixture was heated to reflux for 3 to 4 hours. The reaction mixture was
evaporated. After that, 1 ml of methanol and 4 ml of acetone were added and the mixture was stirred for
one hour. The crystalline material was filtered and the product was dried under high vacuum overnlght to
30 yield 215 mg (0.64 mmol, yield 83%) of product as off white crystals, with purity greater than 95%.
NMR (300 MHz, ds-DMSO) & 4.57 (s, 2H), 4.83 (s, 2H), 7.63 (m, 2H), 7.72 (m, 1H), 8.05 (m, 2H), 8.2 (d,
1H, J = 8.24), 9.1 (s, 2H), 9.28 (s, 2H). (M + H) 256.00.

Formula: C14H14BrN38
35 ExactMass: 335.01(255.08)
Mol. Wt.: 336.25

m/e:  335.01 (100.0%), 337.01 (97.6%), 336.01 (17.1%), 338.01 (16.4%), 337.00 (4.5%), 339.00
(4.4%), 339.01 (1.4%), 338.00 (1.1%), 337.02 (1.1%)

40
Example 11

24



me:241.04 (100.0%, 243.04 (36.6%, 242.05 (11.0%, 244.04 (4.6%,
242.04(1.9%, 245.04 (1.5% 20Exanple 8

S- (6- cyamnmoabtwispyni di n- 2- yl ) net hyl i sot hi our ea hydr ochl eciras2080/084388 NH2
NINH r Ha NH2 C8H7/CIN2 Mol \M 166.61 CHAN2S Mol WWt: 76.12

COFI 11CI NAS Mel 1M 242.73 25 The 6-chl oronet hyl-2-pyridyl acetonitrile
(200 ng, 1.20 mml) and thiourea (101 ng, 1.32 mmol) were mxed in 1 m of
met hanol . The m xture was heated to reflux for 3 to 4 hours. The reaction
M xt ur e \RERCIRAPSIR AE pheical ARlioRs PRURS the preppratigh of serpARWIYE pf ”51’1'3‘9"30% of acetone
wer e adddidstrated] thespecompoundsimay eepserared in g ednnianalesqus thheto! ExFRRle thyyeac§p Ph ne

mat eri al apyspridté hittile B@latigendth thiveref Imbicluet magasreplédedis) daiveides heglnes mowum over ni ght
to 30 vield oZtJv@fo&Fgub(sQuéﬁg o Th & Rrogen/dtdis@re Hth¥d tha fry dAgBrtkl BovidSothef ompdihds €
crystags Mt rity greater than 95% I|IH NVR (300 MHz, d6-DWVS0) 4.29 (s,
2H) z?%M ﬂl%kj 7.41 (d, 1H, J = 7.78), 7.51 (d, 1H, J = 7.78), 7.91 (t,
1H, J = 7. 78) 9.46 (s, 4H). (M + H) 207.00

s
Ne SN ’ JLN _— NN\/S\(NH'HC'
2
NH,

N S S.__NHsHCI
Nttt —— ST
HN” NH, N7 NH,

10 Cl!

S
N=—=— + J — N—\ NH HCI

N n 3
QJ\@\(\)[ n HNJ]\NH » \
Cl 2 2 NH HCI
m
N n S N n
St e T *‘*@H
~ cl 2 2 z S.___NH«HCI
N N a T
NH,

S
N\ nI AN + H NJ\NH —_— N\ | X
N~ Cl 2 2 \NZ S.__NH*HCI
5 m ™ NH,
N . m i . NHeHCI
WC' + HNTONH, Nws
N . m j’\ _ NHeHCI
ST+ HNTNH, T NS e,
N | N
N . m )Sl\ _ NHeHCI
T \, O mNTN, T NS n| NS UNH,
N N
\ . m S NHeHCI
ST 4 HNTNH, T NS A,
Nz o P

25



For mul a: COH11Cl NAS Exact Mass: 242.04 (206.06) 35Mol. W.:242.73 nmle:242. 04
(100.0%, 244.04(36.7%, 243.04 (12.0%, 245.04 (3.9%, 246.03 (1.5%
Exanpl e w6-20B8y/wvyanonnet hyl phenvpnet hvl i sot hi our ea hydr ecirlusee1d®34838 The

3- br ononet hyl phenyl acetonitrile (200 ng, 0.95 mml) and thiourea (80 ny,
1.05 nmol) were mxed in 1 m of nethanol. The m xture was heated to refl ux
for 3 to 4 hours. The reaction m xture was evaporated. After that, 1 m of
met hanol and 4 m of acetone were added and the m xture was stirred for 10
one hour. The crysgt Ine materia$ was filtered e product was dried
under hi gh vacuum t,t oH#&qu 215—g=( 0. 75 |, yield 79% of
product as off white al s, th purity greate an 95% 'H NMR (300
MHz, d6-DMSO) ,5 4.08,ts, 2H), 4.53 (s, 2H), 7.31s(pNHepiE) , 7.40 (m 2H),
9.25 (s, 4H). (M+ H) 206.00 15 Formnul a: CLOH12Br N3 act Mass: 284. 99
(205.07) Mol. W.:286.19 nie:286.99 (100.0%, 284.99%(98.1%, 287.99

(12. 7%, 286.00 (3. .288.99 (8.5%, 285. 99Nk 20Exanpl e 10
S- (1- cvanonet hvl napht h{j2-Y1),) npgi-my4, sottrodrea h oghl ori de
N
m

m
& SYNH-HCI
NH,
S N n
N\ n N J\ S I N
| Nt HNTUNH > _N
om S:};NH-HCI
NH,
S N Ny
NS n N X | N
I o+ HNTUNH _
m
o™ SYNH-HCI
NH,
S N n_N
N\ n N\ J\ X | S
| o+ HNTUNH, ? _
m
&m SYNH°HCI
NH,
5 R1 S R‘l
N n R2 N n R?
S A U
HoN" "NH S__NH+HCI
R y R ¥
3 m 3 m
R R NH,
R’ 1
R NHe«HCI
N n m m
S Cl 4 H,N" “NH, > N3 S” “NH,
R4 R2 R4 RZ
R3 R
R1
R1
2
+  H,N” "NH, .
R3 m R
a1l R R
SYNH-HCI
NH,

10
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25 The 2-brononet hyl-1-napt hyl acetonitrile (200 ng, 0.77 mmol) and thiourea
(64 ng, 0.85 nmmol) were mxed in 1 mM of nethanol. The m xture was heated
to refl uxwban10d3s61704 hours. The reaction m xture was evaponstad/o3#ABs er
that, 1 m of nmethanol and 4 ml of acetone were added and the m xture was
stirred for one hour. The crystalline material was filtered and the product
was dried under high vacuum overnight to 30 yield 215 ng (0.64 nnnol, vyield
83% of product as off white crystals, with purity greater than 95% 'H NWR
(300 MHz, d6-DWVB0) 6 4.57 (s, gH), 4.83 (s, 2H),, 7.63 (m 2H), 7.72 (m

1H), 8.05 (mN n8.2 (d, 1H{J = 8.24), 9.”bslr 2H), 9.28 (s, 2H). (M +
H) 256.00. Fornul af 414 asrmzamss%%. 55, gqllvm.

W .:336.25 me:335.0 00.0%, 337.01 (97.6%, 336.(91 . %/Q , 338.01
(16.49%, 337.00 (4.5%, 339.00 (4.49%, 339.01 (1.4%, 3%& 00(1.1%,
337.02(1.19% 40 Depjcgted bel ow age chem cal rgagtjons show ng the
preparation of co of the ijflvention. 4s I ated, these conpounds
may be prepared in a er fandgdlis to that of le 1 by reacting an
appropriate nitrile mivative with thiourea. ThigutgaHapy be replaced by
derivatives where oné’ two or three of the four subtituents on the
nitrogen atons are other than hydrogen to provi de dther conmpounds 5of the

fornmula I. N cl + H2N AEHZ c + H2N NHZNC| + H2ZN A NH2
> S X
o T HNTTNH S.__NHeHCI

2

S

N n
J _
HoN" ~NH, O

NHe+HCI

s
HQNJ\NHz g
S
J —

10

H,N" “NHa

S« _oNH*HCI

N~ N A NH,

S

m ¥

NH,

NH«HCI

NHeHCI
NH,
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C + H2N A NH2 WO 2010/ 135170PCT/ US2010/ 034838 5 In the reactions
depicted in this Exanple n and mare zero or independently integers froml
to 8 and Wb,20R21,3538, and R4 nay be, for exanple, mnethyl pcetusgdio/os4sps opyl ,

i sopropyl, cyclopropyl, -CH2-cyclopropyl, vinyl, ally!, n-butyl, sec-butyl,
i sobutyl, tert-butyl, cyclobutyl, -CH2-cyclobutyl, n-pentyl, sec-pentyl,

i sopentyl, tert-pentyl, cyclopentyl, -CH2-cyclopentyl, n-hexyl, sec-hexyl,

cycl ohexyl, -CH2-cycl ohexyl noieties and the |ike, which again, may bear
one or nore sybgt)i.tuents. Ri, , R3, and R4 may, al so 0-H&l kenyl and
al kynyl .. Al kenyl yUp$! incl ~NHut —are "hot N Ny, exanpl e,
et henyl, propenyl ,Npatgnyl, 1-nethyl-2-buten-1-yl,lapd the Iike.

Represent ati ve al kypyl) groups i nclude, but are not |nfted to, ethynyl,

2- propynyl (propargyl), and 1-propynyl. The hydrochls¢Tde salts prepared as
descri bed above y beconverteg¢ to the corresponding freasbmse 15 or to

ot her phar nmac cQngﬂ@ﬁem§aI%&—by—knu$g etlods

phar maceutical | y table sélts rfay al so be prep
appropriate startin terial (for exanple, a bromy
rather than a chlortweVcontaining nitrile) for the migRile in each of the
above reactions. Exanplie 12 - Kegvetrin Efficacy Studies 2Q.Ghem cals, Cells
and Media KeNghtim~yasidsynt hesillzed as _descri Qed Exaiwplle 1. Gisplatin,
Vincristine, 5-FU Taxot wWete Wil chased fro 0 c¥erHzf i c. H460 and
H522 |l ung carcinomayce}ls; HT-29, SW620, and Col 0~28 and HCT-15 col on
carci nonma cells; OviGae* 3, and SKOv-3 ovarian carcingmalcel I's; DU 145 and
251 glioma cells,

HT- 1080 fi broga g SW 480 25 col on carcin Ner Ipurchased
from Aneri can et Cal.NecHli,on ( ATCC) TS H, A2780 ovari an
carcinoma cells andA Reir cisplatin-resistant vari A2780/ CP1 and

A27801CP2 were gene | on HCT- 116 col on

y A i NHeHCI
m
ST Y 4 HNTONH, > Ng W AN s’n\NH2
7 >
5
NHHCI
— m
NH; NSNS N,
N~ N
N
NH<HCI
— m
Ns WN\ S” “NH,
y
N

NH,
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/- sub-lines were generously provided by Dr. Gangadharan of Central
Research Institute, Salem Ohio whereas HCT-116 suppl enented with

chr onosorwo20wassobt ai ned from The Rajiv Gandhi Center fPor/uSanoms4sBesear ch
(Rohini, Delhi, India). Except as otherw se indicated, nedium and ot her
reagents were purchased from Becton Di cki nson. Basal culture nmedi um (RPM
1-1640) manuf actured by Bio Wi ttaker 5was sterilized through a 0.22 pm
MIlex-GV filter unit (MIlipore). The prepared nedi um was stored in small
aliquots at 5C in the dayRy The basal culture nmediumfwap suppl emented with
10% fetal calf ser PJeat i ngctivated at B 30 mnutes) for its
use as culture nedi 3 nni t egemnH,. €, Li"popol hari de (LPS; 10-50
pg/ mL), was added td pre iferate the cells. 10 h I nhibition Assays
The cytotoxicity was @étern ned by the Maxi num ToFefﬁ‘t"é'&' Titer (MIT) assay.
Briefly, cells were seeded in 24-well tissue cul tung,plates at

10, 000- 15, 000 cell s/ well ﬁnd i ncubat ed overni ght. The pgxponentially grow ng
cells were then exposed 0| iffergnt drug concentratifony for three to four
generation tines. iabilijty was deterin exposing cells to
the MIT tetrazolium sal or+ 4 Hpoums,at —37C, and 5 formati on of

For mazan was neasuredy/a 60 nmby a mcroplate r er. The concentration
inhibiting cell growd by 50% conpared with unt reﬁtTeHH'(%rht rol s was

determ ned fromthe curves plotting survival as a famction of dose. All

val ues are the average of __at |east three independent eriments each done
in duplicates. Cell | eh‘ati ongAssay 20 M Tysqlytilony(10 pL) was added
to all wells of 48ike 't ur ed hocyt eg. an®”i ted for 4 hours at
37C. Two sets of cult me*re”pﬁed‘g\qz)ed; LPS was to one set only.
During this period, FOmmazan crystals fornmed at tBe" RQidpm of each well .
Spent nedia along w tH suspensi on of cultured cel ISfwas renmpved by

pi petting. Then acidified i sopropanol (100 pL of 0.M:2N HCI in anhydrous

i sopropanol ) was added all wells and m xed thorogghty to dissolve the
dark blue crystal sy af\,few nenut es at roomyZsliagpsrature, plates were
read using a plate rowi "HL'N%L 2aI—-wEar\ﬂ-ﬂ—ength uring system test
wavel engt h of 540 nm rence”wavel'engt h of 630(0 Pl ates were read
within 1 hour of addif@ the acidified isopropanol s HiHCprol i ferati on was
calculated as a stimulation index: A540 nmw th LPY,Stinulation index =
30A540 nm wi t hout LPS VWhere A 540 = bance at 540 nm

| mmunol ocal i zati on of p5 To det gr m ne the | ocal of p53, a protein
t hat causes prolif in cell §, i mmunocyt obhent: 35 was carried out
.Briefly, HCT-116 cel | g (ATGC) et tattached to g} g

exposed to isotoxic Céntrations of Kevetrin (380 g/ ), or cisplatin
(11 pg/m) for 6 hour®. After drug exposure, cell ixed with 3.7%

f or mal dehyde, pernneabilized with 0.25% Triton X-1004, and bl ocked with 1%
BSA (Bovi ne Serum Al bum Cells were then incubatedAqr 1 hour with
anti-p53 polyclonal anfti i es (Se-6243; SantapnQrui. B echnol ogy,
California) foll oeeP econdar yJant i - rabbist FI ugat ed 40 anti bodies
(Amer sham Li fe Sci enggs, A K ) 2 slips were & in Vectashield
(Vector Laboratories lw‘)“ 2010/ 135170PCT/ US2010/ 034838+Mest or, U. K. ) and
anal yzed wth an epi % uorescence micr oscope AXi overt 100M equi pped with
appropriate filters and | aser confocal scanning systim LSM 510 by using a
pl an Apochromat x63 obj egftwve (Zeiss). Western Bl o aljysis Western bl ot
anal ysi s was perfag n e cel B | ysates wer &g # fromcells treated
wth isotoxic 5 conbent|r§ti aons Hgﬁj‘lﬁaqg tTem (™300 n ) or cisplatin (11
pg/mM) for 6 hours. ns (50 pg/lane) were se dted on a 4-12%

pol yacryl ami de SDS gedi™and transferred to Pol yScr ésgNhetdhranes (M| lipore,
Bedford, MA). The presence of p53, p21, and fl-actig, was reveal ed by
anti-p53 anti bodies (Sc-6243; Santa Cruz Bi otechnol ogy), anti-p2l

anti bodi es (Sc-3976; Santa Cruz Biotechnol ogy), and anti-actin anti bodies
(Sc-1616; Santa Cruz Biotechnol ogy), respectively, followed by incubation
wi t h peroxi dase- 29




10 conjugated secondary anti bodi es (Jackson I munoResearch, West G ove, PA)
and detection by enhanced chem | um nescence (New Engl and Nucl ear, Hebron,
CT). Inflwenow/cki7Kevetrin on the Viability of Human Tumom/uSedio/okisaes The
i nfluence of Kevetrin on the viability of 10 different types of human tunor
cells, including carcinomas of the lung, colon, breast, ovary, prostate,
sarcomas, glionnas, and | eukem as, was determ ned using the 15Cel |
Proliferation Assay described above. Cellular viability was neasured after
conti nuous exposure to rin for three doubling, tifiep. The indicated
concentrations of € n orresgond to the aV 0Os. The results are
set forth bel ow Gener , Keved Nk, has—porent a vigy toward human tunor
cells of epithelial The cytotoxic effect m Kevetrin was nost
pronounced toward norci§nmal | cell lung, colon and 8&waMiuls' carci nomas with

| C50s ranging from11l to 68 ng/m . Interestingly, etrin al so showed
potent 20 acti vi toward malignant glioma s (I1C0s -30 ng/mM). WO
2010/ 135170PCT/NUS2010/ 034838 Cvt ot oxi (i tivy 0 Kgvetrin of 10 different human
t unor celNs Il type Cell_ Line 0 entration colon carci nona

Col o 205 6 nSqualiegis Nel | carci noma NL5 12 pg/m col on carci noma
HCT- 116 21 ' col on carci noma HT-29

S Inthe reactions depicted in this Example n and m are zero or independently integers from 1 to 8 and R',
R? R® and R* may be, for example, methyl, ethyl, n-propy!, isopropyl, cyclopropyl, -CHz-cyclopropyl,
vinyl, allyl, n-butyl, sec-butyl, isobutyl, tert-butyl, cyclobutyl, -CHx-cyclobutyl, n-pentyl, sec-pentyl,
isopentyl, tert-pentyl, cyclopentyl, -CH,-cyclopentyl, n-hexyl, sec-hexyl, cyclohexyl, -CH;-cyclohexyl
moieties and the like, which again, may bear one or more substituents. R', R? R®, and R* may also be

10 alkenyl and alkynyl.. Alkeny! groups include, but are not limited to, for example, ethenyl, propenyl,
butenyl, 1-methyl-2-buten-1-yl, and the like. Representative alkynyl groups include, but are not limited to,

ethynyl, 2-propynyl (propargyl), and 1-propynyl.

The hydrochloride salts prepared as described above may be converted to the corresponding free base

15  or to other pharmaceutically acceptable salts by known methods. Other pharmaceutically acceptable salts
may also be prepared by substituting an appropriate starting material (for example, a bromine containing
nitrile, rather than a chiorine containing nitrile) for the nitrile in each of the above reactions.

Example 12 - Kevetrin Efficacy Studies

20 Chemicals, Cells and Media
Kevetrin was synthesized as described in Example 1. Cisplatin, Vincristine, 5-FU and Taxol were
purchased from Sigma Scientific. H460 and H522 lung carcinoma cells; HT-29, SW-620, and Colo 205,
and HCT-15 colon carcinoma cells; OvCar-3, and SKOv-3 ovarian carcinoma cells; DU-145 and PC-3
prostate carcinoma cells; as well as SNB-19 and U-251 glioma cells, HT-1080 fibrosarcoma and SW-480

25  colon carcinoma cells were purchased from American Type Culture Collection (ATCC) (Rockville, MD).
A2780 ovarian carcinoma cells and their cisplatin-resistant variants A2780/CP1 and A2780/CP2 were
generated and characterized in-house. Colon HCT-116 colon carcinoma cells and their p53 -/- and p21 -

30



29 pg/mM prostate carcinoma LnCap 52 pg/m ovarian carci noma SKOV-3 58
pg/ M colon carci noma SW480 62 pg/m prostate carci noma DU 145 64 pg/ m
squanous welbicissronoma SCC- 61 64 pg/ m Breast carci nomeCUITR20106848p%/ M

Ti me Dependence of Kevetrin Cvtotoxicitv To determi ne the influence of
exposure tine on the cytotoxic effects of Kevetrin, DU 145, HCT-116, or 5
HT-29 carcinoma cells were exposed to different concentrations of Kevetrin
for 5, 10, 20, 30, or 45 mnutes or 1, 2, 6, 24, or 120 hours. C ear

ti me- depé&rithdies elpasReRpiEPrefded b X %Fgaﬁ'é%ﬂW“%B?Ssafﬁﬂ%sétf’\?-gd"ef‘o‘?“'°a| | three
cel | | i negergds HAT-N rsgepiementgsiodtt preomosenies’ e phirined Eup T ety Pandht Ferierier eased

Cyt ot OXi Chicyr Reddarh (RRGik| tiehi, Biie). Ehepyas btienkisegidicated. mediimeant bthe raependence Was
parti cul a5 lnsdd e BLddn DicRfsof R0 bllitre nbdWRSRPMHGEL) thanufBkikdd §SBio WiitakPNt 1 ast ,

ext end .n%a% srt]eerinz%%tlf‘m%ug‘[?%%f)z? Hrrn%nntei- ﬂItheLMﬁ){f\'@i gré).ﬂ%;éFegar%%%dﬂﬂ waDddghce on the
cytotoxicity. ctivity ectra for Kevetri n s[]:)Iatln

small aliquots at 5°C in the dark. The basal culture medium was supplemented with 10% fetal calf serum

(FCS-heat inactivated at 560 C for 30 minutes) for its use as culture medium and mitogen, i.e.,

Lipopolysaccharide (LPS; 10-50 pg/ mL), was added to proliferate the cells.

10 Growth inhibition Assays
The cytotoxicity was determined by the Maximum Tolerated Titer (MTT) assay. Briefly, cells were seeded
in 24-well tissue culture plates at 10,000—15,000 celis/well and incubated overnight. The exponentially

growing cells were then exposed to different drug concentrations for three to four generation times.
Cellular viability was determined by exposing cells to the MTT tetrazolium salt for 4 hours at 37°C, and the
15 formation of Formazan was measured at 560 nm by a microplate reader. The concentration inhibiting cell
growth by 50% compared with untreated controls was determined from the curves plotting survival as a
function of dose. All values are the average of atleast three independent experiments each done in

duplicates.

Cell Proliferation Assay

20  MTT solution {10 uL) was added to all wells of 48 hour cultured lymphocytes and incubated for 4 hours at
37°C. Two sets of cultures were prepared; LPS was added to one set only. During this period, Formazan
crystals formed at the bottom of each well. Spent media along with suspension of cultured cells was
removed by pipetting. Then acidified isopropanol (100 L of 0.1 N HCI in anhydrous isopropanol ) was
added to all wells and mixed thoroughly to dissolve the dark blue crystals. After a few minutes at room

25 temperature, plates were read using a plate analyzer with a dual wavelength measuring system: test
wavelength of 540 nm, reference wavelength of 630 nm. Plates were read within 1 hour of adding the
acidified isopropanol. Cell proliferation was calculated as a stimulation index:

A540 nm with LPS

Stimulation index =
30 A540 nm without LPS

Where A 540 = Absorbance at 540 nm.
Immunolocalization of p53

To determine the localization of p53, a protein that causes proliferation of cells, immunocytochemistry

35 was carried out .Briefly, HCT-116 celis (ATCC) were attached to glass slides overnight and exposed to
isotoxic concentrations of Kevetrin (300 ng/ml), or cisplatin (11 pg/ml) for 6 hours. After drug exposure,
cells were fixed with 3.7% formaldehyde, permeabilized with 0.25% Triton X-100, and blocked with 1%
BSA (Bovine Serum Albumin). Cells were then incubated for 1 hour with anti-p53 polyclonal antibodies
(Sc-6243; Santa Cruz Biotechnology, California) followed by secondary anti-rabbit FITC-conjugated

40 antibodies (Amersham Life Sciences, U.K.). Coverslips were mounted in Vectashield (Vector Laboratories
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The influence of Kevetrin and cisplatin on the viability of the indicated
tunor cell lines was neasured using the MT assay after continuous exposure
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15 NMDA- MB- 231 human breast carcinoma (I—FI'B-26) HT- 29 col on carci noma
(HTB-38), PC-3 prostate carcinonma (CRL-1435), HCT-15 P-gl ycoprotein

resi stant col on carci noma were purchased from Aneri can Type Cul ture

Col I ection (Rockville, MD). The MDA-MB-231 cell line was originally
isolated fromthe pleural effusion a 51 year old Caucasian female with
breast adenocarci noma. These cells appear to be norphol ogically epithelial

in nature. 20 The HT-29 cell line was originally isolated in 1964 froma 44
year ol d Caucasian female with col orectal adenocarci noma. These cells
appear to be norphologically epithelial in nature. The PC-3 cell |ine was

originally isolated frombone netastasis froma 62 year old Caucasi an nal e
with grade IV netastatic prostate adenocarci nona. These cells exhibit | ow
aci d phosphat ase and testosterone-5-al pha reductase activities and appear
to be norphologically epithelial in nature. 25 The HCT-15 parental cel
line was originally isolated froma male with Dukes' type C col orectal
adenocar ci noma. These cells appear to be norphologically epithelial in
nature. The A549 and NCl -H1975 nulti-drug resistant human |ung carci nona
lines were a gift fromthe Dana Farber Cancer Institute, Boston, MA Test
System 30 The cells were cultured in 10%-BS RPM nedium The cells were
obtai ned at passage 5 for further expansion for this efficacy study. Nude
mce (Nu/Nu), both male (20 to 24 g) and female (19 to 22 g), were
purchased at 6 to 8 weeks old from Charles River Laboratories. These m ce
were nave at the beginning of the study and were identified by ear
punching. The mice were left for five days to beconre WO
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acclimated to their new environment. Mce were inplanted wth human tunor
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Activity Spectra for Kevetrin and Cisplatin

The influence of Kevetrin and cisplatin on the viability of the indicated tumor cell lines was measured
using the MTT assay after continuous exposure to Kevetrin for three doubling times and the results are
shown in Figure 2. The indicated values are calculated as follows: log (ICso individual cell tine - I1Cs
average). Negative values indicate that the cell line is more sensitive than the average, whereas positive
values indicate that the cell line is more resistant than the average. The average ICsqs for all cell lines
tested were 4.9 x 107 M for Kevetrin, and 2.1 x 10° M for cisplatin. Considering the MTT assay results,
comparison of the activity spectra of cisplatin and Kevetrin toward 10 different types of human tumor cells

15

in Figure 2 shows clear differences between the two drugs. The activity of Kevetrin was more marked than
that of cisplatin toward lung, head and neck, breast, ovary, and colon cell lines. Interestingly, Kevetrin
20 showed activity toward all head and neck, non-small cell lung, ovary, colon, and glioma cell lines tested in
contrast to cisplatin, which generally exhibited a more heterogeneous response within a given tumor cell

type. The difference between Kevetrin and the cisplatin was particularly striking for the three head and
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5 The animal s were inplanted subcutaneously w th human breast carci nona
MDA- MB- 231, and the conpounds were injected IV as per the schedul e.

Kevetri n wormmssened ani mal s showed greater efficacy tiram/usheo/Dassss
treated animals. The tunmor growth was del ayed 12 days nore than the Taxol
treated animal s and 32 days nore than the untreated control. The results
are depicted in Fi gure 4, Efficacy of 200 ng/ kg Kevetri nilv days 7, 9,
& 11 compared to 5-FU Da% to 12 in ? n C noma.

ani nal s méanp%ﬁqllé{r}ﬁsgﬁterg Bt Jioaeirsty t?XXadea ﬁfd'??acﬁ' cot %r?reé C'Sé’ PHoma HT 29, and
t he conpevindigwarkane of tiy teree califingsy/Sursisipadt Kevpian e Resepgreively KEt9 i tKioWdti ni st er ed
ani mal s shewed wiceat ensieb fo akaayig 4daanditereat fom whbl vias ea¢red faarispimd. s. The t unor
growt h was del ayed 10 days nore than the 5-FU treated animals and 33 days
nore than the untreated control. The results are depicted in Figure 5.
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but no int appl i cation
are each aﬁ%‘P@fchm’i“‘h 8?%6?"5?@8”WW@PB‘F°@H?:"§e'?'tﬁe"? el entirety. 10 Al though

the i nvent| h d ri be bove wth reference scl osed
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specific Féﬁ?ﬁ&ai‘%f‘ﬂ"@teo@ﬁta" M&d are only illustrative of the invention. It
shoul d be understood that various nodifications can be nade w t hout
departi nm he spi ri t of the invention. Accordingly, the invention is
Him t%g OTrtLla ells \Xere cultured in JO%%QQPI\%'maehlgng The%ells were obtained at passage 5 for further

expansion for this efficacy study. Nude mice (Nu/Nu), both male (20 to 24 g) and female (19 to 22 g),

were purchased at 6 to 8 weeks old from Charles River Laboratories. These mice were naive at the

beginning of the study and were identified by ear punching. The mice were left for five days to become
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WO 2010/ 135170PCT/ US2010/ 034838 | claim 1. A pharnmaceutical conposition
for treating hyperproliferative diseases, inflammtory diseases, viral

i nfecti orsoanionast7eri al i nfections in manmal s conpri Si N@CANUS2010/034838

anti hyperproliferative disease, anti-5inflammatory, antiviral or

anti bacterial effective anount of a conpound of formula I N-R1

NG (CH2) n-W (CH2)m Z - C 10N-R2 R3 WnereinZis sel ected from

sul phur, copper, silver, gold and platinum. or ontainin
15mi et y 2UTARSHRETPY AIVESERT WFY) rgﬁﬂﬁteri}('ﬁ’ﬁh YRR @?rﬁe' i a%%g(g?“é fgr an int gger
fromlto RBME{\ﬂﬁﬂlngwautif@?L@'Y@rthea'ﬁht‘ﬂm(efgé?h MopgrrPasing e WireD M5 192ASd BB ar e

i ndependawkdgy vaaek ectoesmd r om hydr ogen, - CH2-cycl ohexyl, C1. Céal kyl ,

C2_Co6al kenyl and C2. CGaI kynyI wherein the al kyl noi eties of said al kyl ,
al kenyl & 2 peemaate be | i near, branched and cyclic and

conbi nat i ons of Ilnear branched and cyclic al kyl ,al kenyl and al kynyl
20nDi ef i dke mipretsaiberrgd eailer arugiveses aerts Mice BB HedlitT RTPRSUIPS 1S BRaEReMed f r om
met hyl , abdwyry otfir 849 \dliring isippst GEyrhent. 1ii-aby artinydl becamdountvell any trestrhroiof thatenimalx y ,

0- n-pr OpWas suSbehd®@PIF (BEY lvas 9 1ddovei e animdivs Ehrcificdd Ay animar defdnstatie fide  t aken
t oget her tr}{amn Ja/o \kerb?ﬁ%lgg Ev%otgﬁsrb%reﬁ ﬁnv}é’ﬁ“A(n arﬁnrﬁ‘?%at%%rﬁonglla{egg% ight @Lstg?é%QﬁF’anand the

carbon wh nit ens e or e nmenbered
ring, vvhé?"/éi”f‘F sperficed A PRy RpiLneSHanef oerptiono 'é V%\g]lebu mO?sgo‘Q'
NC- ( CH2) ryacificgdCHiIe tunfor siZ8@idRsusOIR{iiei4p9 fpkerprior to tregfiest & Rveppetfan R4aifg 37 ne
r epr esentsst dsatn@ptt Masaine stz veas pepudsiblavbttéking khe typroovdaswentehta thropghevt tieher e i s
such 35adgubl e bond, R3 is absent and the CH2 group adjacent to the double
bond has one hydrogen rat her than two hydrogens, or R2 andR3 taken together
Wi th the reinbiegREiute® Which they are attached forma three or nore nenbered
ring, wherein pis an integer from1l to 7, as shown bel ow NR1 40

Once tumors from the vehicle group reached 1000mm? all animals from all the groups were sacrificed by

15 CO, asphyxiation. Upon sacrifice, tumors were removed and weighed.

Study Schedule

Nude mice were implanted with 5x10° tumor cells in a 50:50 mix of RPMI:Matrigel subcutaneously in the
right flank of each mouse. Dosing began when tumors reached an average volume of 100mm?®, usually
reached by day 14 post implant, and was carried out for 8 days. A necropsy was performed 41 days after

20 treatment ended.
Materials

Kevetrin was prepared as described in Example 1. It was stored at ambient temperature (or <-20°C) and
protected from light. For administration to test animals, Kevetrin was suspended in Phosphate Buffered
Saline (PBS) (sterile, at pH=7.4). Prior to use, the PBS was stored at ambient temperature. After each

25 suspension was prepared, it was stored at <-20°C and protected from light.

Dosing

The dosing procedure began the day the mice were randomized and grouped. The dose was
administered, as discussed in the following paragraph, on days 7, 9 and 11 following tumor implantation.
Each dose was administered via the tail vein.

30 Weight loss due to Kevetrin

When Kevetrin was administered intravenously (IV) to animals bearing tumors, the weight loss due to the
administration of the compound was within acceptable limits. 100 mg/kg administered intravenously on
days 7, 9, and 11 resulted in a weight loss of 6.8% of the body weight and 200mg/kg on the same
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NC- (CH2)n-W (CH2)mZ -C /_0)1) 45 Wis absent or Wis selected from WO
2010/ 135170PCT/ US2010/ 034838 - CH2-, - CH2-CH2-, trans -CH=CH, cis -CH=CH,
-C=-C, OoWO2CHR45HR5-, trans -C R4=C R5-, cis -CR4:CR5Pch$e0mjomsm, and
R5 are independently sel ected from -CH2-cycl ohexyl, d-C6 al kyl, C2-C6

al kenyl, C2-C6 al kynyl, and Cl-C6 al kyl ether (also referred to as 01-06
alkyl -0- ) ; or Wis a disubstituted noiety, wherein the term

di substituted is used to indicate how Wis attached 5to the s (CH2) 1,
and (Cropdede ERISCE 8RR Ehohr BT CHPSREN T B HHP G6FUD Bonsi st 1 ng
of (a) a effigaRyqf Kdve®n., Thege rebuli-aki dsridiesitin figyteedd si x menbered ring whi ch may be
saturated or unsaturat ed vmth one tvvo or three doubl e bonds, al, 2, or

1, 3- di sulEéigdcy o0 8 s Trpampgred ol nsat ur at ed
W th onemwbbjgmMma 1,2-, or 1, 3- dlsubstltuted four 10 nenbered
ring which may be saturated or unsaturat ed with one or two doubl e bonds; or
a 1, 2-5 diTsedrsiaistmate dublantad subcutrnerysly with hurhandrep pasdinoma yDAYMBLAt. arddeed and

unsat ur ateshowidt Rerin@@edoV & deoRéscasiuls awarinbgminisered alirha@whangd fresterafiasy, wher ei n

.t EEf 3 lrJPnSJ?HaF WE LS| 1BRe SRS d+h§mh§rtg+ot~mtmedderayag§ &k BrofeHan B6 PaxBISeadd ached to W

I | doubl e bond
(b) a 1, ?mmaliar‘% 3¥"”a55 ma_re%)aratlﬁeslﬁn re te:?itutrl)lnﬁléresmﬁgerggéé)%tegpxtﬁggrgqvml gﬁ rrgy 82 S,

sat ur at e%ffggcv &Q%%wq%\%%nw&bs 729%!11(?!:0%9\5‘ %rS-FUHa%e/ t&'%Phﬂdeaia al,2-, or
13d§ ed Trve menbered Ting wh Ry be saturated or unsat urated
with ¢ e—%‘ﬂ’él\%o doubl e bonds; a 1,2-, or 1,3-disubstituted four nenbered

ring whi Cfpe %ﬂl alsweeresla a{nLg t guta%'er:s% ¥wﬂi%%a%tcgl\g\%émchanaol—inleigogndEh\g'@oﬂ%gl”ﬁge bonds; or

a l,2- disu it ed and
unsat ur at¥é@§ "Uﬁ"‘te%'vésﬂ%ﬁ‘ﬁls@e%n'&"%{@ @WB\R’ﬁref'ﬁ‘ Taﬂféh?wc‘f%/ BHE" ﬁcaf"b W5, wherein
t he substFUtresevtagimels Toaiudordiowthlyugs defayedddd davs mgrs thaw e B-hig realsg paimpisand £3 ached to W
i n f or muldayslmoreanad the ant@ateld Gk tThé dbuddlars iepgsd imBiurbiave addi ti onal substituents
R6, R7, R8, and Rg as shown in the following fornulas R6R7 ROR8 R6 R7 R8

15  Efficacy of 200 mg/kg Kevetrin IV days 7. 9. & 11 against 10 ma/kg cisplatin at on day 7 in PC-3 human

prostate cancer

The animals were implanted subcutaneously with human prostate carcinoma PC-3. Kevetrin was injected

IV and Cisplatin intraperitoneally {IP) as per the schedule. Kevetrin administered animals showed greater

efficacy than the Cisplatin treated animals. The tumor growth was delayed 8 days more than the Cisplatin
20 treated animals and 34 days more than the untreated control. The results are depicted in Figure 6.

Efficacy of Kevetrin 200 mg/kg days 7.9,&11 against Taxol at 22 ma/kg on days 7,9,11 & 13 in HCT-15

Human Colon Carcinoma with P-glycoprotein mediated resistance.

The animals were implanted subcutaneously with human colon carcinoma HCT-15, a P-glycoprotein
resistant cell model and the compounds were injected IV as per the schedule. Taxol had little effect on

25  such cancer, whereas Kevetrin administered animals showed efficacy in the animals. The tumor growth
was delayed 15 days more than the Taxol treated and the untreated control. The results are depicted in
Figure 7.

Efficacy of Kevetrin 200 mg/kg days 7.9.&11 against Taxol at 22 mg/kg on days 7,9,11 & 13 in A549

multi-drug resistant Human Lung Carcinoma.

30 The animals were implanted subcutaneously with multi-drug resistant human lung carcinoma and the
compounds were injected IV as per the schedule. Taxol had no effect on such cancer, whereas Kevetrin
administered animals showed potent efficacy in the animals. The tumor growth was delayed about 26

days more than the untreated controls. The results are depicted in Figure 8.
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R6R7R6 R7 30Y\ R8 wherein the broken lines indicate optional double bonds;
wherein R6, R7, R8 and RO are independently selected from hydrogen,

- CH2- cyclwbexwl13s0e- 06 al kyl, 02-06 al kenyl, 02-08 al kyrgir/uses10834866 al kyl
ether; the six nenbered ring may be saturated or have one, two or three WO
2010/ 135170PCT/ US2010/ 034838 doubl e bonds, the five and four nmenbered rings
may be saturated or have one or two double bonds and the three nenbered
ring may be saturated or have one doubl e bond; wherein Y |s'\f&||trogen
oxygen, &ficasy,elKavelrn 200matka davs 7.8 &11againsh [axgl ka2 ghg ondays 7614 & 1S INEL 175 " 9 5.
or 1,7- ditsyaimaltiy sistant Hinan dyng @argineinaunsat ur at ed 9- nenber ed rings vvlth one
or nore doubl e bonds vmth ring positions nunbered as shown in the first
ring set TROANimeIsHeleduganishsucuanenyshswth @pathetmyl-d5va refrientd R ins c3CiPRa atchi r t eent h
ri ngs sethefcatidoindbetroinectsnié asienthd fukedgleIetol ad e firtisd effectompudh ebneeapsereasut ed ri ngs
ﬁre thﬁd%@thpadna&s&&éafbﬂldmaﬁ ShoW¥d pdteht@HiEEd} iA thl anidBAk] TiSeduntbr gHoviiaetdbibyati €d rihngs may
ave addi ts1 Ot he

fol | owi n ésd#% f§r%%‘ﬂ'etagg%n$a|5§ﬁd7 %}9&7&%}%3 mﬁgthéﬁﬂﬂe tﬁgﬂ%teﬂéon%gléjm rbgﬁ tsl RV
ky R\ -R @redepicigqipfioyes ) = /1 ROR8/.."--- 11L /|-/ R8R8R7R8 R8R6 7Ry

R8R6 7 VlAIl |p%%ﬁc%tlons, fneluding but not limited to books and journal articles, cited in this application are each
herein incorporated by reference in their entirety.

10  Although the invention has been described above with reference to the disclosed embodiments, those
skilled in the art will readily appreciate that the specific experiments detailed are only illustrative of the
invention. It should be understood that various modifications can be made without departing from the

spirit of the invention. Accordingly, the invention is fimited only by the following claims.

15
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R8R_6 7 R6R7R6 f\---17,R6 Il yY Y wherein the broken lines indicate

opti onal double bonds; 15wherein R6, R7, R8, R9, and R19 are independently
sel ect ed woamosriogen, - CH2-cycl ohexyl, Cl- C6 al kyl, EeTCGadikeossBs C2- C6
al kynyl, or Cl1-C6 al kyl ether; wherein Y is nitrogen, oxygen, or sul phur;
(d) aring selected from1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-, or 1,8-

di substituted saturated and unsaturated 20napht hal ene rings with one or
nore doubl e bonds, with ring positions nunbered as shown in the first ring
set forthabel ow, said rings selected fromthe second to sixth rings set
forth bel ow, wherein the substituents on said disubstituted rings are the
groups attached to Win fornula I, and said disubstituted rings may have
addi ti onal spHastatdutianb@pdfon fdRTreatifigeypdriglif-RIVG dacedéR]ibflapmatetn dipgasdsrviralhe

f52| le\i\nE{gg f. QLI BSadial |Ml(@l@ﬁﬂq{a%§§g-gogﬁgf/g LS20A/R4rBt Pt diseasR1ahtiRi 0-, , R7 RORB

|
Rjir%'ammatory, antiviral or antibacterial effective amount of a compound of formula |

N-R'
/7
NC~(CHp)y-W-(CH2)-Z -C
\

10 N-R? I
s

wherein Z is selected from sulphur, copper, silver, goid and platinum, or Z is a halogen-containing
15 moiety selected from CIO,, BrO,, and 10,
wherein n is zero or an integer from 1 to 8 and m is zero or an integer from 1 to 8;
R', R? and R® are independently selected from hydrogen, -CHa-cyclohexyl, C,.Cgalkyl, C,.Cealkenyl,
and C,.Cs alkynyl wherein the alkyl moieties of said alkyl, alkenyl and alkynyl groups may be linear,
branched and cyclic and combinations of linear, branched and cyclic alkyl ,alkenyl and alkynyl
20 moieties and said groups may be substituted with groups selected from methyl, ethyl, propyl,
isopropyl, n-butyl, t-butyl, methoxy, ethoxy, O-n-propyl, O-isopropyl, O-n-butyl, and O-t-butyl; or
R’ and R?, taken together with the nitragens to which they are directly attached and the carbon which
is attached to the nitrogens, form a five or more membered ring, wherein p is an integer from 1 to 7 as

shown below
25
N
7\
NC-(CH2)p-W-(CH2)m-Z -C CH,
I |
30 N =—(CHy),
R3/
wherein the broken line represents an optionat double bond, with the proviso that when there is such
35 a double bond, R® is absent and the CH, group adjacent to the double bond has one hydrogen rather
than two hydrogens,
or R?and R® taken together with the nitrogen to which they are attached form a three or more
membered ring, wherein p is an integer from 1 to 7, as shown below
NR'
40 V4
NC-(CH2)n'W—(CH2)m-Z -C
|
N
U\
45 :

W is absent or W is selected from
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" RBR8 R1, 1R6 D7 R10_I ROR8 R16R6 R7 R8R8
wherein the broken lines indicate optional double bonds; wherein R6, R7,
R8, R9, Rt6andi3R‘70are i ndependently sel ected from hydr @genS2010/034838

- CH2- cycl ohexyl, C1-C6 al kyl, C2-C6 al kenyl, C2-C6 5al kynyl, or C1-C6 al kyl
ether; wherein Y is nitrogen, oxygen, or sul phur' and (e) a ri ng sel ected
from1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-,1, 8- 1,10-, 3, 5-

4, 5-, or 5 10- dlsubstltut ed saturat ed and unsatur t ant acene rings
with one or nbite Wbl BRSSP Fing p(535|°f|c(ﬂli’s%1 %dnﬂ %‘gaéﬁshovvn |gn t he

first ring seis-SRIFERT- WedraviR’, as*e\ﬁdarwnci?gendwlwteaep ff°f”oﬁﬁ‘2t°b‘Fé°h‘1’@‘ Seedtfd to ninth

ri ngs set ford,l, hehpw,-cnhiengiand ¢.h@ aky biséridisaetired oas Salsdlikdi@ubgt i t ut ed rings

ﬁ;\e/et h;dlg'[ ?gﬁglséfgﬁﬁfﬁiﬁé& rﬁdﬂetyv\(/}{efbmfﬂ%rtw|di@ub|st1tut<§in§jus&ﬁtb GhaickiteHa St ib Atdéred ri ngﬁ may
as wn

in the’foll O\r}\n A %m"{z @?ﬁ?s%‘eée%%q%%&&i Qbsét%d]@ﬁ‘%%lo%r%@%éll R:SL20R6

R|I_7-RR-7117 1R7R1Lys)10 k/ ....yR6 RL.,....[.. [.%"'410 r'

ly,/-\- .L:@),alg RB.or{.4 R RSMEEJIRR Rgmrq:('ying which may be saturated or unsaturated with

one, two or three double bonds; a 1,2-, or 1,3-disubstituted five membered ring which may be
saturated or unsaturated with one or two double bonds; a 1,2-, or 1,3-disubstituted four

10 membered ring which may be saturated or unsaturated with one or two double bonds; or a 1,2-
disubstituted three membered ring which may be saturated and unsaturated with a double bond
as shown by the following formulas, wherein the substituents on said disubstituted rings are the

groups attached to W in formula |

) O O 8 a

wherein the broken lines indicate optional double bonds;

(b) a1,2-, 1,3-, or 1,4-disubstituted six membered ring which may be saturated or unsaturated with
20 one, two or three double bonds; a 1,2-, or 1,3-disubstituted five membered ring which may be
saturated or unsaturated with one or two double bonds; a 1,2-, or 1,3-disubstituted four
membered ring which may be saturated or unsaturated with one or two double bonds; or a 1.2-
disubstituted three membered ring which may be saturated and unsaturated with a double bond
as shown by the following formulas, wherein the substituents on said disubstituted rings are the
25 groups attached to W in formula |, and said disubstituted rings may have additional substituents
R®, R’, R® and R® as shown in the following formulas

RS R RS R’ 5
XA XY En R
G50 R Vi A e -+
RS R RS R
R6 R7 R5 R7
XY N
o
30 R®

wherein the broken lines indicate optional double bonds; wherein R®, R”, R® and R® are
independently selected from hydrogen, -CHz-cyclohexyl, C+—Cs alkyl, C,-Cs alkenyl, Co-Cq
alkynyl, or C1—Cs alkyl ether; the six membered ring may be saturated or have one, two or three
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RIROR'R1 R11 R12R6R11R6R19 R11R6R19 R11 4, , R19 RI16
--1-'-1.--c-R-..,..R-R 1 R9=-- 1=-R7 R 5.1y y,\Y RORBRORBR8R8 R7 15

wher ei n twe 2brooiservol i nes i ndi cate optional doubl e bondspPCriuse@ion34Res R7,
R3, Ra, R10, Ri11, 11 and R13 are

i ndependent | y sel ected from hydrogen, -CH2- cycl ohexyl, Cl1-C6 al kyl, C2-C6
al kenyl, C2-C6 | ﬁl kynyl, or Cl-C6 al kyl ether; wherein Y is nitrogen
oxygen, or su ur; 200r a phar maceut i cal | acce ble s reof and a
phar maceut i caq°Fb3}e bopdselpt Hp P f?i‘é?‘?'?b&e" fings May Le3alp' @%ﬂ?"eg?ﬁ o °d°u8§?| tion

accordi ng t o whdsiand the tlaemennaered ringgnay ¢ sekripted °WAG°2®S‘L‘D‘P'$B‘5‘$WF’€W“GSZOIO/ 034838

3. A phar macetittoysadxygepagphiri on according to claim1l or 2 wherein the

&(c):m()(()]lfln;j of formula | is a conmpound of formula Il 5NNR X
- (CH2) e and R3
are asg def i V}’l e drmig sélecfegfrom 12— J\lj 3)2? 3% é\?hrrogs{l:]gétlﬂteﬁls tt{n:gted\ééd L%satuggt?d SRiCI q.

4. A phar mace'l]‘t'“b('fr31j ”Egér‘?‘ﬁ'b%"ief"i "B %?E%%?Og‘i’sn‘@thf' p@F'%?"?ﬁ"g%%earsé BN

phar maceut i cafirdt yngasetdeth beiy. eaidying geldcigd THH seppnd tqeie thitpentiningf st RELREGYi cal
conposi ti on aGeemdieRgosittenany sanmsuadiued éighse the yroupd aterited ttie fqomndadi so t hat
sai d conposi tén@@aldj@s%&tlmfg& rirfg® RbyHale adaif A B@RRIcAY Rf, RORN RO &S abldown 20 6. A

phar eutic on according to any one of clains 1 to 4 wherein
t he gﬁﬁpound%e%@%%%r !anopropyl )i sothiourea or a pharmaceutically

acceptabl e salt ther eof

7 1
O
2
5
4 3

RS R¢ RS RY Re  R®
B B B b T
o Lo E i
8/ |7 RB/ Y Y Y
8

REy R°
Y. R?
R7 s R Y\ R7 2N
et CE o
Y
R

Y_R

RS R °
6

Y R Y /\/Elv

e . 9

Y\‘;EY) Y\‘ Y k\

Y

wherein the broken lines indicate optional double bonds;
15 wherein R®, R”, R®, R, and R are independently selected from hydrogen, -CHz-cyclohexyl, Ci—
Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl, or C+—Cg alkyl ether; wherein Y is nitrogen, oxygen, or

sulphur;

(d) a ring selected from 1,2-, 1,3-, 1,4-,1,5-, 1,6-, 1,7, or 1,8- disubstituted saturated and unsaturated
20 naphthalene rings with one or more double bonds, with ring positions numbered as shown in the
first ring set forth below, said rings selected from the second to sixth rings set forth below,
wherein the substituents on said disubstituted rings are the groups attached to W in formula |,
and said disubstituted rings may have additional substituents R®, R”, R®, R®, R"®and R"" as
shown in the following formulas
25
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7. A pharmaceutical conposition according to any one of clains 1 to 4
wherein the conmpound is S-(3-cyanopropyl)isothiourea hydrochloride. 25 8. A
phar macewocalo/esrposi ti on according to any one of clai FETAISR@OA3BEPri Si Ng
a conpound sel ected from S-(2-cyanoet hyl )i sot hi ourea,

S- (4-cyanobutyl )i sothiourea , S-(5-cyanopentyl)isothiourea,

S- (4- cyanonet hyl phenyl ) net hyl i sot hi our ea,

S-2(4] 2- cyanoethyl]phenyl)ethyl|soth|ourea

S- (2- cyanonet hyl phenyl ) met hyl i sot hi g
30S- ( 6- cyanonet hyl pyri di n- 2=yl ) net
S- (3-cyanonnet hyl phenyl ) met hyl i sogf
S- (1- cyanonet hyl napht h- 2- yI))nethyIPsoﬁhlourea and the pharnaceutically
acceptable salts theqeof pd a ph mnaceg$|cally gcceptgble carrier. 9. A
phar maceut i cal conp ,% accord”n /Aany one Qﬁ 1 to 8 wherein
the hyperproliferathy e 135 5diReas&" s Gel;uBar Hybe P oly#%ratlon and t he
conmposition conpris an hmtlhypemp ol I'gerati on ecFﬁve amount of a
conmpound of forrmula | or a pharnaceutlcally acceptable salt thereof and a
pharmaceutical ly acceptabl%&car arnaceutlcal conposition
according to any one of gd &i f—#@ 8 feiln R hyperproliferative

40di sease i s cancer and thé/ sition cd ;;;i s an anticancer effective
amount of a conpound of fo?nula | or a pharnmaceutically acceptable salt

t hereof and a pharmaceutically acceptable carrier. WO

2010/ 13517 0PGiHeldB 212 bk 831483 Ricdtd optidvaploatiaracautheenlR®, GO RH &S iRjaohR'Agreor di ng t o

any one of clgicBEadnuf RieBeRfh njfogdh ediBicftichd)d, dlyRekprakl siehatd, ve di sease is
cancer . and thqlg?y?rrpé)sé alkﬁ?thgrow relnSqu nlt%@eélﬁc%?(? L%Féuﬁ)hdrrgqym ng effective amount

of a c%npoun y accept abl e salt thereof
and a pharnmaceutically acceptable carrier. 12. A pharmaceutical conposition
accordi ng t© ainy saaged ifm ¢Ral fre! 4. 5 181 1 fHerdi%n 14%i %P SEmPdsiktitn is in
dosage unit f@4uBstitulkd satvifetqin@iisairatkd gpinescena Gy ivitrcak ocamgiogtid hoods, wibcor di ng to

any one of cl r‘ﬁ'l!grﬂ&ltlgms anl;le?ed ad howrfin BB ALITRE QUbkCRIow GaapRStkdoa&eor di ng to
any Olqﬁgof cla Secorrﬁ lto nanh rnn?s set\thﬁ bgow wﬁe% ng%mgnté o% sBid Hmﬂrted:\llﬁgs af% tr@et hod of

treat hypetprof sedses
i nfections” orIpaERtEFhed o ia| W%tﬁ"ﬁﬁ’é‘{ d(‘f&?ﬂitf”le%rl'”%m%?ydﬁ’(erﬁd@f°8$sur?étYLfeBtsa pati ent
in need of suBhRtReB: RBR" RifendRt iehshpwtipheffawegirmyas di sease,
anti-inflamatory, antiviral or antibacterial effective anount of a
compound of formula 1 NRL 3 20Ne (LCH2)",-W(CH2)mZ -C N-R2 R3 25

8 2

T,

8 5 4

?’II our ea,

12 13 6 RN 12 11 12

R
r11-L (\/‘\/\ R7 R1-L (\ ~ ; A A g7 gL f\ O ) Re R19-L (
- Sy /\ /\

R1° R0 R9

\

Ri0 Rt

RY Re R“

o, / oy
e o EE /‘

/ Rl!/\/Y > RS /v\

15
wherein the broken lines indicate optional double bonds;
wherein R®, R”, R®, R®, R'%, R"", R"?, and R"™ are independently selected from hydrogen, -CH,-
cyclohexyl, C1—Cg alkyl, C,-Ce alkenyl, C,-Cs alkynyl, or C1—Cs alkyl ether; wherein Y is nitrogen,
oxygen, or sulphur;

20 or a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable carrier.

2. A pharmaceutical composition according to claim 1 wherein Z is sulphur.
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wherein Z is selected from sul phur, copper, silver, gold and platinum or Z
i's a hal ogen-containing noiety selected from C102, Br02, and 102, wherein n
is zero ovoanivmseger froml to 8 and mis zero or an i rCEgseoNeHEBL to 8;
R1, R2 and R3are independently selected from hydrogen, -CH2-cycl ohexyl,

Cl _Ce al kyl, C2_C6al kenyl, 30and C2_C6al kynyl, wherein the al kyl noieties
of said al kyl, alkenyl and al kynyl groups may be I|i near, branched and
cyclic and conbi nati ons of |inear, branched and cyclic aIkenyI and
al kynyl roifehrBeceyisy cuRPiogrEHY t?r%l?)mﬁéns"ﬂﬁ?ﬂ"‘[eﬁ?%e/”d“%" ﬁ rao't'Jps sel ect ed

f rom et hylcompsuidf fornpyladipy| , i sopropyl, n-butyl, t-butyl, nethoxy, et hoxy,

0- n- propyl, O-isopropyl, O-n-butyl, and O-t-butyl; or Rl and R2, taken
together with the nitrogens to which they are directly attached and the
carbon_ which 35is attached to the:njtrogens, forma five or nore nmenbered
&En?ng?erern p is an integer fron1 to 7 as shown bel ow 403 \

- "- W (CH e p 45R3 WD 2010/ 135170PCT/ US2010/ 034838
wherein the brok%éq¢;h" %T%%@n%ﬁ an optional double bond, with the
proviso that when there is suchred double bond, R3 is absent and the CH2
groupgdj acent to the double bond has one hydrogen rat her than two

hydrogens, dv?ﬁ]em n tnherp?% b %K«?I@ are ng ﬂé%én MA nt’r tﬂar‘d\?\ﬁ thrarnﬂge%&altygcéeﬁatﬁd.' they are

attached f Ye& For 7o o ereln p1s an integer froml
to 7, as sHS%n bel ow NW 10NG- ( CH2), VV(CHZ)mZ -C/-('")p 15Wis absent

or Wis selected from - CH- CH2-, trans -CH=CH, cis -CH=CH, -Cor

- CHRA - CHR5-A, phhrmadettical Corfdsition E&oming:tb slaimGRAsrERtbe phamieesuically debptaldmatidRb ar e

i ndepgadent |y st ected from -CH2-cycl ohexyl, C-C6 al kyl, C2-C6 al kenyl,
C2-05 al kynyl, and G -C6 al kyl ether (also referred to as Cl1-C6 al kyl -0- )
o 5. A pharmaceutical composition according to any one of claims 1 to 4 with the proviso that said

composition does not contain S-cyanomethylisothiourea HBr.

20 6. A pharmaceutical composition according to any one of claims 1 to 4 wherein the compound is
S-(3-cyanopropyl)isothiourea or a pharmaceutically acceptable salt thereof.

7. A pharmaceutical composition according to any one of claims 1 to 4 wherein the compound is
S-(3-cyanopropyl)isothiourea hydrochloride.
25
8. A pharmaceutical composition according to any one of claims 110 4 comprising a compound
selected from S-(2-cyanoethyl)isothiourea, S-(4-cyanobutyl)isothiourea ,
S-(5-cyanopentylisothiourea, S-(4-cyanomethylphenyl)methytisothiourea,
S-2(4-[2-cyanoethyllphenyl)ethylisothiourea, S-(2-cyanomethylphenyl)methylisothiourea,
30 S-(6-cyanomethylpyridin-2-ylymethylisothiourea, S-(3-cyanomethylphenyl)methylisothiourea,
S-(1-cyanomethylnaphth-2-yl))methylisothiourea, and the pharmaceutically acceptable salts thereof

and a pharmaceutically acceptable carrier.

9. A pharmaceutical composition according to any one of claims 1 to 8 wherein the hyperproliferative
35 disease is cellular hyperproliferation and the composition comprises an antihyperproliferation
effective amount of a compound of formula | or a pharmaceutically acceptable salt thereof and a
pharmaceutically acceptable carrier.

10. A pharmaceutical composition according to any one of claims 1 fo 8 wherein the hyperproliferative

40 disease is cancer and the composition comprises an anticancer effective amount of a compound of

formula | or a pharmaceuticaily acceptable salt thereof and a pharmaceutically acceptable carrier.
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Wis a disubstituted noiety, wherein the termdisubstituted is used to

i ndicate how Wis attached 20to the groups (CH2)mand (CH2)n , selected

from t he woauow/BF17di substituted noieties consisting of eax/s2d10834834, 3-, or

1, 4-di substituted six nenbered ring which nay be saturated or unsaturated

with one, two or three double bonds; a 1,2-, or 1,3-disubstituted five

menbered ring which may be saturated or unsaturated with one or two double

bonds; a 1,2-, or 1,3-disubstituted four 25 nenbered ring which nay be

sat ur at ed'-or Ph#i@ageriical eRPORHioR AFoRfiRs b v Ol’” BT 1 18 886%8@’“”88“‘3 1, 2-

di subst i t uthembrordiifertve diegeseis earcar wmglhwmme%mmmM@e@a@mpaf'@dduawﬁm%eat ur at ed

with a doubkmeuldsradordBuriidorsimulayortaprarhabilticin svgepfadle satltr@scf anher ei n t he

subst i t uent g, AeSRbig adidbReblid Ut ed rings are the groups attached to Win

fornuli | 30 wherein the broken |ines indicate optlonal double bonds; (b) a
3-, or 1,4-disubstituted six nmenbered rin may be saturated

or unsat U?-af 8EPTHORYCRIBARS IO} RREPTHO 14 Y &8 OLRATH 'd° bo ‘ﬂﬁ?‘" S%ld pmpCsitionp in

1, 3- di substdotagt @d fdfm.ve menbered ring which may be saturated or unsaturated

with one or two double bonds; a 1,2-, or 1,3-disubstituted four nmenbered

ring whi G ORYenRR: ﬁ%éeﬂﬁc%omos.wa%&%wn@&%@a%&fmaﬁeetoqrz two doubl e bonds; or

a l,2- disubstituted three nenbered ring which may be saturated and

unsat ifated with a doubl e bond as shown by the follow ng for | as, wherein

the subst'ftARBImecsytiracamepsiiinagiseing ogmere Pickis 14 & Wren 5/ Ey Attached to W

in fornul athumarand sai d di substituted rings may have additi onal substituents

R6, R7, R8, and R9 as shown in the following fornulas WO

2010/ 135 ]'I%OE r(r?&{\ou%?&;‘% Q%ér%%ﬁeratwggeags/ irﬁarMﬂ%r)RﬁseE%s,Ziréﬂ&ectionsw&eﬂ '
15 infections comprising administering to a patient in need of such treatment an antihyperproliferative
disease, anti-inflammatory, antiviral or antibacterial effective amount of a compound of formula |

N-R’
V4
20 NC-(CH2)y-W-(CHp)-Z -C
;\I-Rz |
e

25

wherein Z is selected from sulphur, copper, silver, gold and platinum, or Z is a halogen-containing

moiety selected from ClO,, BrO2, and 10,

wherein n is zero or an integer from 1 to 8 and m is zero or an integer from 1 to 8;

R', R? and R®are independently selected from hydrogen, -CH,-cyclohexyl, C1.Ce alkyl, C2.Cs alkenyi,
30 and C,.Cs alkynyl wherein the alkyl moieties of said alkyl, alkenyl and alkynyl groups may be linear,

branched and cyclic and combinations of linear, branched and cyclic alkyl ,alkenyl and alkynyl

moieties and said groups may be substituted with groups selected from methyl, ethyl, propyl,

isopropyl, n-butyl, t-butyl, methoxy, ethoxy, O-n-propyl, O-isopropyl, O-n-butyl, and O-t-buty!; or

R' and R?, taken together with the nitrogens to which they are directly attached and the carbon which
35 is attached to the nitrogens, form a five or more membered ring, wherein p is an integer from 1 to 7 as

shown below

N
40 7\
NC-(CHg)n-W-(CH2)m-Z -C CHz
/N::(CHz)p

45 R®
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""YR8 R6 R7 \-Ny Y wherein the broken lines indicate optional double
bonds; wherein R6, R7, R8 and RO are independently selected from hydrogen,
- CH2- cyclwbexyl13s08- C6 al kyl, C2-C6 al kenyl, C2-C6 al kymrgirjuses1003486% al Ky
ether; the six nenbered ring may be saturated or have one, two or three
doubl e bonds, the five and four nenbered rings nmay be saturated or have one
or two doubl e 10bonds and the three nenbered ring may be saturated or have
onle d;)uglfe bon(i; 2vvherei n Y is nitrogen, oxygen, or sulphur; (c) aring

sel ecte rom -, 13-, 1 4- S- - r 4

and unsatu r‘”’g‘?r%'blm@t-’rbkr‘ine%éélp AR O%ﬁbr\ﬂ C{OHaéob%réd' \3@‘ "r‘f%prrognso fgﬁgﬁ@ﬁﬁégﬁﬁ%@tﬁﬁ ? thui ?;Sd
posi ti ons riuAbEe. Bds BpRHLENY IR 09%0”281”?‘3?’%? e dqplegpe f)?”teﬁy‘go@?rbr\ii‘\}rersai d ring
sel ect ed f temwotedreersond to the thirteenth rings set forth bel ow, wherein
the substi tonenheR'ked@cthediits toSitrbdetioadich theyge attacbed fire agireopsorat t ached to W
in formul a l,.a06insdhdeitlh BURRibd Hie ot Be%wRBYvave additional substituents
R6, R7, R8, R9 and Rl6 as shown in the foll ow ng fornmul as 8R6 R8R6 7
RBR6 7 RR/IRz z vy

NR'
V4
10 NC-(CHy)-W-(CH2)m-Z -C
|
N
I__(Vp
15 W is absent or W is selected from

~CHy-, -CHy-CHy-, trans -CH=CH-, cis -CH=CH-, -C==C-, or -CHR*-CHR"-, trans -C R"=C R"-,

cis -CR*=CR®-, wherein R*, and R® are independently selected from -CH-cyclohexyl, C1-Cs alkyl,

C,-Cs alkenyl, C,-Cs alkynyl, and C1—Cs alkyl ether (also referred to as C4-Cg alkyl =O-) ; or

W is a disubstituted moiety, wherein the term disubstituted is used to indicate how W is attached
20 to the groups (CHo)m and (CHy) , selected from the group of disubstituted moieties consisting of

(@) a1,2-,1,3- or1,4-disubstituted six membered ring which may be saturated or unsaturated with
one, two or three double bonds; a 1,2-, or 1,3-disubstituted five membered ring which may be
saturated or unsaturated with one or two double bonds; a 1,2-, or 1,3-disubstituted four

25 membered ring which may be saturated or unsaturated with one or two double bonds; or a 1,2-
disubstituted three membered ring which may be saturated and unsaturated with a double bond
as shown by the following formulas, wherein the substituents on said disubstituted rings are the

groups attached to W in formula |

30 IZI A

wherein the broken lines indicate optional double bonds;

(b) a1,2-, 1,3- or 1,4-disubstituted six membered ring which may be saturated or unsaturated with
35 one, two or three double bonds; a 1,2-, or 1,3-disubstituted five membered ring which may be
saturated or unsaturated with one or two double bonds; a 1,2-, or 1,3-disubstituted four
membered ring which may be saturated or unsaturated with one or two double bonds; or a 1,2-
disubstituted three membered ring which may be saturated and unsaturated with a double bond
as shown by the following formulas, wherein the substituents on said disubstituted rings are the
40 groups attached to W in formula I, and said disubstituted rings may have additional substituents

R® R’, R®, and R® as shown in the foliowing formulas
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wherein the broken lines indicate optional double bonds; WO

2010/ 135170PCT/ US2010/ 034838 wherein R6, R7, R8, R9, and R19 are

i ndependewolzgigBbEoet ed from hydrogen, -CH2-cycl ohexyl, ErT/uUS80ialoBisBg C2- C6
al kenyl, C2-C6al kynyl, or Cl1-C6 al kyl ether; wherein Y is nitrogen, oxygen,
or sul phur; 5(d) a ring selected from1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-,
or 1,8- disubstituted saturated and unsaturated naphthal ene rings wth one
or nore doubl e bonds, with ring positions nunbered as shown in the first
ring set forth below, said rings selected fromthe second to sixth rings
set forth bel ow, whereim the sub@atlhuentsRon said disubstituted rings are
the groups attached to for I, sal d Z:g@bstltut ed rings may
have addi ti onal substltFée : : dR* as 10shown in the
foll owi ng fornul as RKR& RGRllRS r,,,l e?”y goo 1 pp 7R, '"97,:R .R710 --
RORBRORSRIR8 R10R6R16R6 R94- 1',1--- R7RO-,L- i"tR7 R8'R8 wherein the
broken lines indicate optional dou | e bonds; wherein R6, R7, R3, R9, R19
and R' are 15i ndependently sel éoi\o f r o hyRir ogen, - CH2-cycl ohexyl, C1-C6
al kyl, C2-C6 al kenyl, C2-C6 al k ynyll , or €17C6 al kyl ether; wherein Y is
nitrogen, oxygen, or sul phur; K}\Fge) a ring sel ected from 1,2-, 1, 3-,
1,4-, 1,5-, 1,6-, 1,7-,1,8-, 1,9-,71,10-, 2,5-, 3,5-, 4,5- or510-

di subsfituted saturated and unsaturated anthracene ri ngs with one or nore
doubl e bonds, wiwkdiniheRikénTigespraiRhtt bpitisl doundienadvresinGAGMR ad RElre first ring set

forth bel ow, SaithabdiNGiessd Rmirgdlodeh 0B, Ichi®hexyl, C—Cq alkyl, C,-Cs alkenyl, C»-Co
alkynyl, or C—Cs alkyl ether; the six membered ring may be saturated or have one, two or three
double bonds, the five and four membered rings may be saturated or have one or two double
10 bonds and the three membered ring may be saturated or have one double bond; wherein Y is

nitrogen, oxygen, or sulphur;

(c) aring selected from 1,2-, 1,3-, 1,4-, 1,5-, 1,6-, or 1,7- disubstituted saturated and unsaturated 9—
membered rings with one or more double bonds, with ring positions numbered as shown in the
15 first ring set forth below, said ring selected from the second to the thirteenth rings set forth below,
wherein the substituents on said disubstituted rings are the groups attached to W in formula |,
and said disubstituted rings may have additional substituents R®, R, R®, R and R™ as shown in

the following formulas

7 1
O
2
5
4 3
6 9 8 R
R0 RS Rg R R . RS R . R
o B B o T
ngx' s R87‘~ Y By Y
RE 8 6
R R7 58 i II2"\/R7
o rj‘/ oo
N Y
R6
R R 6 P R7
A s L
20 YJY) ey Sy Y

wherein the broken lines indicate optional double bonds;
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second to ninth rings set forth bel ow, wherein the substituents on said
di substituted rings are the groups attached to Win formula |, and said

di subst i twoediwizfgs may have additional substituents RsPCRAS2089/034838 R10,
R11, R12 andR13 as shown in the following formulas WO

2010/ 135170PCT/ US2010/ 034838 R12 R13Rs 11-R7 R Ly, RIRO Re R | R12R6R11
ROES _R7 Rior'-'"" ROReRRg R6 Ro RIRsRo Rl --, -R7 R9-R7 Rg, R6

R8R8Re R7 wherein_ the broken lines indicate o tlona 0 nds; wherein
Rs, R7, RS, R@efeRBOR RiT amdR’ argf ?fp‘f-'ﬁi%““é?e@"‘?dr{&? 6&%‘&?8%9(1{?%‘3&‘%& &d from
hydr ogen, - CH2-alkBS¢€h akean\d-Co QYO Gt Geylky! et vigreln Y ksgippen. EREEE al kynyl , or
Cl- C6 al kyl eduprri; wherein Y is nitrogen, oxygen, or sulphur; or a
pharmaceutically acceptable salt thereof.

5 (d) a ring selected from 1,2-, 1,3-, 1,4-, 1,5-,1,6-,1,7-, or 1,8- disubstituted saturated and unsaturated
naphthalene rings with one or more double bonds, with ring positions numbered as shown in the
first ring set forth below, said rings selected from the second to sixth rings set forth below,
wherein the substituents on said disubstituted rings are the groups attached to W in formula |,
and said disubstituted rings may have additional substituents R®, R”, R®, R%, R and R"" as

10 shown in the following formulas
8 1
O
6 3
5 4
R11 R R11 6 11 R6
NN XN NS /
Rmf T g7 R1°—( Y e 0l 1-R7
K‘/ ) ,\d K‘/\ . ,\9 A \,Y
R RB R9 RB 9
R10 R R10 R6
XN
RQ_F\ i /\\——RT RQ_F ] I R?
K\/\ P K\ : ,\J
R® v R®

wherein the broken lines indicate optional double bonds; wherein R®, R”, R®, R°, R™ and R"" are
15 independently selected from hydrogen, -CH,-cyclohexyl, C1—Cs alkyl, C2-Cs alkenyl, C>-Cqg
alkynyl, or C+—Cs alkyl ether; wherein Y is nitrogen, oxygen, or sulphur; and

(e) aring selected from 1,2-,1,3-, 1,4-, 1,5-, 1,6-,1,7-,1,8-,1,9-,1,10-, 2,5-, 3,5-, 4,5-, or 5,10-
disubstituted saturated and unsaturated anthracene rings with one or more double bonds, with
20 ring positions numbered as shown in the first ring set forth below, said ring selected from the
second to ninth rings set forth below, wherein the substituents on said disubstituted rings are the
groups attached to W in formula |, and said disubstituted rings may have additional substituents
R® R’,R®, R®, R, R'" R™and R" as shown in the following formulas
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16. A method according to claim 15 wherein the hyperproliferative disease
is cellular hyperproliferation 10and an anti hyperproliferation effective
anount ofweeomasuind of formula | or a pharnaceuti cal | yrataspeiabobsisal t

t hereof is adm nistered. 17. A nmethod according to claim15 wherein the
hyperproliferative disease is cancer and an anticancer effective anount of
a conpound of formula I or a pharmaceutically acceptable salt thereof is
15admi ni stered. 18. A net hod accog d| g to claim15 or 17 wherein the
hyperproliferative disease is cap and an apoptosis inducing effective
amount of a conmpound of fornmula, phar maceutically acceptable salt
thereof is adm nistered. 20 19. A net h*od according to claim15 wherein the
hyper prol i fera}ves di s;easeRﬂ S sel ect e(elﬂfrrmormt he @ oup cansr sting of cancer
of the breast gz B’z uo/é a Jangh é ‘dral nervous system
col on, endocri ng /FrRurn R‘ mJc&k | s, head and neck,
ki dney, Iliver, 1ung, Iarynx an hypophar nx, nesothelioma, sarcoma, ovary,
pancr eas, prostR@t,% R tun'iﬁ\1 1 nt érs;{/ 4 fsof f° \Az que, testis,

st omach, ski n&"¢ T @' = "\’/a@t/ﬁﬁt@%r Ve, A h@‘r“r f*ed C8FS, retinobl astoma
and W1 ms tunors | ésken a, =l ynphokta, non- Hodgki ns di s&age, chronic and
acute nyel oid | eukaem a, acute |ynphobl astic |eukem a, Hodgki ns di sease,

ot ple el gng @l 8l oy SROS B ekody Pl asti ¢ syndrone, pl asima

cell neopl asi a, f '{d 0 | mary site,
drug resi st aff® Eéﬁc§r§ En& A D§ raéﬁd '3t %’8'"5"&’?’?" Wéﬁeieicg%fqua "PHL di%ease is
treatedl by adebletiest Ertnaivt 6--G alieafafalRkINY. %ée&e Wy edhgE Whargineaie FEISE" an

ant i hyper pr ol exfgen at supeurdi sease ef fective anount of a conpound of fornula |
or a phar maggpaleRiidanaespRtiallidesal t thereof is administered. WO

2010/ 135170PCT/ US2010/ 034838 20. A nmethod according to claim 15 wherein the
hyperproliferative disease is a cancer selected fro consrstlng
of *hend dRd TR CaHEED AR e BT PG EHTE I BT BRI

cancen0 r egind anantihypeypieieratien effeptivy aa‘ﬁla‘t%{HVO"PPQFMIOB‘OTG‘&'Hc‘éﬁghafww'?aé{h cancer and
col on canceiccspable $dh eedofsc@smisteed.t reat ed by admi nistering to a mammal in
need of such treatnent an anticancer effective anobunt of a 5conpound of

formul a |17 %rme%loggcacgr ggt l“\Erllrncl E‘Me\‘%n"’\ﬁ &Qr'f %tl%adksgasg E%gn%rgfand %]antrcﬁcémt hod

according to E sease I's sel ected
from t he grotfvenyl %ftarcPfB;p%'fd %férﬂﬂ'aé%& PH%W%“ 'c%‘ipeptaﬁ'?)ﬁa" P *cell lung
cancery ovedmmisteeedncer and col on cancer. 10 22. A nethod according to claim
19 wherein the head cancer is a glioma. 23. A nethod according to any one

of claingg ]ASthI'Q)d gg:or%@tﬁ@lhlm 15 B 7 AR Rhe hyPerfrollfddid tisedsd is chncBhddd of treating
a hyper pr ol | fggs%tlnd%lpmg eﬁgc(?\?ésﬁwtﬂl?&g 91'1;1’89:101 ogfor?hlu@l ma%ﬁarm%tlgdllpact:@%blgl sease is

15r esponsi VER apoptosis in Ian patient, conprising
admi ni st er i RN SRAPRPEE g rrul taneousl Y, concurrent ly, sequentially or

chron@bPogi cally staggered to said patient in need thereof, an anount of an
active cappOhdithd astbridiedito kisima 5 GREGOLKIY p@frolfetativiLilisaask js selected @brh hedroin cl ai m 20,

or a phar n%ﬁ‘ér’s‘u‘rg%@éa'n%r FGLEREAD|Edcs Bbe, drdhe Edfral 8X4De@Rera ABHLE sy@t@ma:t)lorl east one
second Conpogca:rlr}erg‘fam;s ﬁop%talu(s)rzehdo%%tlngn é%r%%glg n%QJ%QEeQ kar%lynlger% EH?;tnk cancer

agent sel ect' oup consl not her a ﬁntr - cancer
agents and "aPgerre¥petsry ‘é'°’3?115‘?r°°6‘3ri’(‘,‘%¥ pg{ﬁ@?& oSt EPHP ﬁ%esﬁ%ﬁ’ ts of the
act i vés conpissHadestingtomdrb. skinciceter veainaperMitia; éperited gangers: catinqPegema ang yilras

t her apeut i cudrfi@&émia, Bmphofa/mi-Raidkidseedselichrgnid and eduiimyeidd ieukades. eeute sai d second

glo kl ! plog_{] d n' /slcn%latﬁ’%{rcqgrkénﬁlé) ﬁb&gnﬁs dike S Rn g8 §1§/§5nﬂar&gd ffe (yrn)moma myelodysplastic
| |
y 9 &Jrcgnrﬁ a 73{11u 6 %Foﬁgﬁg parﬁneépﬁs)c sgna%(neg %gﬂcgg Ef ur{kaiwm pﬁrﬁary grt'e cfr

antimtotic tp sonerase mhr% tors; (v)
pyri m di ne "afteIbGRIeSEEd A'P@fe)ateﬁﬁ‘?'lgﬁaé""%ﬁ?f‘éﬁﬁH‘F%“f‘%‘s @Ry Pyadpgsiena to @

30 mammal in need of such treatment an antihyperproliferative disease effective amount of a compound

of formula | or a pharmaceutically acceptable salt thereof is administered.
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acid antagonists; and (viii) injected radio-active naterials. 26. A nethod
according to claim?24 wherein said target-specific anti-cancer agent is
sel ect ed Woamw13e17gr oup consisting of (i) kinase inhibi POTAIS2€10/034838
proteasone inhibitors; (iii) histone deacetylase inhibitors; 30(iv) heat
shock protein 90 inhibitors; (v) vascular targeting agents (VAT)

anti - angi ogeni ¢ drugs, and KDR tyrosine kinase inhibitors; (vi) nonocl onal

anti bodies as well a i : :
S nutants and con pilrjogfat s of nonocl On?e'ctg%?otmltve?id: )es and

ant i body 2f-AARFHERRECINA F13™ b VRIS 8ra@§§i§%set 'ﬁae?aamf)eéfj |
Tol | -1 i ke rmoegneting[df Reag argyep carcs', noTsrelzeldg sarstrssmaies! MPPti§ues t hereof, or
TLR 7/ 8 agosistihtypasof ey dnd agy fénnacast iomibradanreyanRiAerasnciilaRi ¢ @seaggdmi st s; (i X)
protease ' nrlaétpd k{ygérﬁhistér%a toRYaFRBH negmgtﬁp@éﬁn@eﬁt_&h atﬁt%in}:e@@@tiv@@dﬁbﬁtioﬂé (xii)

reti nog dsf c%r%(plmluId)of%Ia”grta?ﬁgr&gc%mglnﬁEc%ép%bfeggt'tt@réof.)r s; (xiv) al ?‘”OSi ne; (xv)
cyt oki hes; XV|'3 I nt er]Jer ns; an XVI' eath receptor agonists. WO
2010/135170PCT/ US2010/ 034838 27. A nethod according to claim24 wherein

sai d compeUNFetfs ab iRy loRlain 1©WhérERthPRBEPraRRisld dabde s sactapbabk grogal t t her eof

I s adm ni Stcgrl;sl%gng%?ﬁ)e%ﬁ A& é{(’carﬁh{%%%@ﬂ%&”ﬂg)ﬁanc&%&ﬁﬁ ERBd: bdcosedsent i al Iy or
chronol ogi cal Iy st agger ed W Th an anticancer effective amount of radiation.

5 28. A nethod according to any one of clains 15 to 27 wherein Z is
sul phur. 29. A nmethod according to any one of clains 15 to 28 wherein the

conpoyfd ob Sa Rethod-a6%RANRE RIcRRYoWh&Ef b Rl EAcdFs agligdar maceuti cal |y acceptabl e
salt thereof. 10 30. A nethod according to any one of clainms 15 to 29
wherein the compound is S-(3- cyanopropyl)isothiourea hydrochloride. 31. A
nmet hod according to any one of clains 15 to 28 wherein the conmpound is
sel ect ed 2B r pmetRd(EReordny raoednk yi cairsd b 19122 wherain themeuma ysamarbant vyl ) i sot hi ourea
S- (5-cyanopentyl )i sot hi ourea, 15S-(4-cyanonet hyl phenyl ) nmet hyl i sot hi our ea,
S-2(4[ 2- cyanoet hyl i phenyl ) et hyl i sot hi our ea, , _ , _
S- ( 2- cyarérietatic piiesPy 3 MBerifaraisg dreesg Peegrdngto CBImAy ¥ABHNET 187PByY i di n- 2-
yl) netiby| i sedpbisveodaycti®-of paptpsinio mernpalipheatisnt. poreprisind Sdgiisteing sararately.
S- (1- cyanonghisenapebhtuentyy $eh) ooy biréobdidabistaggeredandidtpltentpheedtse®it i cal | y
ﬁ(éceg[_lg‘bi)eﬁ t 5108 L B com@ndS@hich/t L BARRAMYR fofbulal s Bathéd i cidh Blor a

( ) rmac ’-I§ ¢ Cpta?b N-Igi%erﬁs nd_gn amount of at\%}gtroeé &cg\dlccﬁ-n ?&Idgrcrg(ﬁa(%r?crom
sul phur, cdPFBPculy G P A " AT P LAY or 2" TS a ha ogen- cont ai ni ng
30nDi et y s efaid secery cpmwﬁem?n @f,i-eaz,cer agﬁ:at silecée,d from the group consisting ¢

20 chemotherapeutic anti-cancer agents and target-specific anti-cancer agents, wherein the amounts of

the active compound and the second compound or radiation result in a therapeutic effect.

25. A method according to claim 24, wherein said second compound is selected from the group
consisting of (i) alkylating/carbamylating agents; (ii) platinum derivatives; (iif) antimitotic agents/tubulin
25 inhibitors: (iv) topoisomerase inhibitors; (v) pyrimidine antagonists; (vi) purine antagonists; (vii) folic

acid antagonists; and (viii) injected radio-active materials.

26. A method according to claim 24 wherein said target-specific anti-cancer agent is selected from the
group consisting of (i) kinase inhibitors; (ii) proteasome inhibitors; (iiiy histone deacetylase inhibitors;
30 (iv) heat shock protein 90 inhibitors; (v) vascular targeting agents (VAT) anti-angiogenic drugs, and
KDR tyrosine kinase inhibitors; (vi) monoclonal antibodies as well as mutants and conjugates of
monoclonal antibodies and antibody fragments; (vii) oligonucleotide based therapeutics; (viii) Toll-like
receptor/TLR 9 agonists, TLR 7 agonists and analogues thereof, or TLR 7/8 agonists as well as
immunostimulatory RNA as TLR 7/8 agonists; (ix) protease inhibitors; (x) hormonal therapeutics; (xi)
35 bleomyain; (xii) retinoids; (xiijy DNA methyltransferase inhibitors; (xiv) alanosine; (xv) cytokines; (xvi)

interferons; and (xvii) death receptor agonists.
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wherein n is zero or an integer from1l to 8 and mis zero or an integer
froml to 8 Rl, R2 and Ware i ndependently sel ected from hydrogen,

- CH2- cyclwbexyl135@0. Coal kyl, C2. C6al kenyl, and C2. C6al kyaylus2etoms4sss t he
al kyl moieties of said al kyl, al kenyl and al kynyl groups may be |inear,
branched and cyclic and conbi nations of |inear, branched and cyclic al kyl
, al kenyl iand aljk%/nyl 35rrﬁi Fti es and said groups nmay be substituted with
groups sel ecte rom nmetr ethyl, propyl, isopr |, n-putyl, t-bu ,
net hoxy, 265y ace"-r‘i‘ﬁ"-gﬁ‘?%aﬁ%‘f Wrﬁieinéﬂ?)?%ﬁﬁ)ﬁiy"f(fﬁ"ﬂ‘ﬁanlg’f @?%/hafénr?ae ugzaﬁy}/but yl: E)?/l R1
and R2, t aleewptatdapet hereof inagrhinisi¢ied separatehg eifdtancgusiinGorfentie e ERIYP"r ect | y

att ached angrodolgicalpstdygsredmith @iarniticanat ¢fadineahoto ofréivéztion. t r ogens, forma five or
nore nmenbered ring, wherein pis an integer from1l to 7 as shown bel ow 40

WO 2010/ 1351 70PCT/ US2010/ 034838 - . 2)"-Z -CCH2 5N - (CH2
wher eisg %ﬁe&'ﬁ%@%%mﬁ%%tgg?yeoﬁ?ggg'ﬁ%éﬂgﬁi%@ngﬁﬁugﬁuél e bond, with Ehe PR
provi so that when there is such 10a double bond, R3 is absent and the CH2
group adp@acemethod gccpidies id ensineofisieing 1hia g8 WieeenikedPBRAERf ¥ at her t han two

hydr ogens, 9@-cfRommipdfiBthbaked a pagedcheaicalydictdptablsalttietepfogen t o which they are
attached forma three or nore nmenbered ring, wherein p is an integer froml

to 7, .as_shown bel ow 15NR1 NC: - - - i 20 Wis abse
is sel ct‘o’@d?‘fn retg?fj]ea-?‘aﬁfg?o anbf—infoté-@jzl)st% rzﬁvé%&gdﬁp?&g{sg@%m, - Copt or W
- CHR4- CHRS-cyanpRepyiisotnieurgygropliriee. ¢j s - CR4=CR5-, wherein R4, and R5 are

i ndependently sel ected from -CH2-cycl ohexyl, Cl--C6 al kyl, 25C2-C6 al kenyl,
C2- C6 al ky.nyhethcaaetodthg Ganyadnk yil clairds NB1o 26 @hesen thesfompauadis sateclagf@®1S-@6 al kyl -0- )

.o CW iesh%yﬂb\%%@&tii&uwa,eg-gtggitn%%dhyi)ismfe@i, thobﬁwoﬁeﬂfylmodﬁoﬁﬂdmti tuted is used to
Wi's ached to .t golifal . - ", selected from
t he g? up oﬁ\{\{‘tﬁ’(ag‘ﬁ"l’)e l;’?eﬁ %gﬁth%?mé%uﬁgg%gﬁgi’as%{ﬁ:gh%nfy r,?e‘ﬂ{;nsét%@a,
S-(2-cyanomethylphenyl)methylisothiourea, S-(6-cyanomethylpytidin-2-
yl)methylisothiourea, S-(3-cyanomethylphenyl)methylisothiourea, S-(1-cyanomethylnaphth-2-

yl))methylisothiourea, and the pharmaceutically acceptable salts thereof.

20 32. A compound of formula i

N-R’
4
NC-(CHo)-W-(CH2)m-Z -C
\

25 N-R?
a

wherein Z is selected from sulphur, copper, silver, gold and platinum, or Z is a halogen-containing
30 moiety selected from CIO,, BrO,, and 10,
wherein n is zero or an integer from 1 to 8 and m is zero or an integer from 1 to 8;
R', R? and R®are independently selected from hydrogen, -CH,-cyclohexyl, C1.Cs alkyl, C,.Ce alkenyl,
and C,.Cs alkynyl wherein the alkyl moieties of said alkyl, alkenyl and alkynyl groups may be linear,
branched and cyclic and combinations of linear, branched and cyclic alkyl ,alkenyl and alkynyl
35 moieties and said groups may be substituted with groups selected from methyl, ethyl, propyl,
isopropy!, n-butyl, t-butyl, methoxy, ethoxy, O-n-propyl, O-isopropyl, O-n-butyl, and O-t-butyl; or
R' and R?, taken together with the nitrogens to which they are directly attached and the carbon which
is attached to the nitrogens, form a five or more membered ring, wherein p is an integer from 1to 7 as
shown below
40
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(a) a1,2-, 1,3-, or 1,4-disubstituted six nenbered ring which may be
saturated or unsaturated with one, two or three double bonds; a 1,2-, or
1, 3-di subsoi20urBEL7Hi ve menmbered ring which may be 30sat BCatusdo10/034838
unsaturated with one or two double bonds; a 1,2-, or 1,3-disubstituted four
nmenbered ring which nay be saturated or unsaturated with one or two double
bonds; or a 1,2- disubstituted three menbered ring which may be saturated
and unsaturated with a double bond as shown by the follow ng fornulas,
wherein the substituents on//'égi d disubstituted rings are the groups
attached to Wd-(ng)%-[BH @zlc 35 Ay,wherein the broken lines indicate optional
doubl e bonds; 4 (D) a 172-7 1,8, or 1,4-disubstituted six nenbered ri ng
which fray be saturated or NiSatusated with one, two or three double bonds;
al 2-, or 1,63-di substltgg’ed five menbered ring which may be saturated or
unsaturated with one or two double bonds; a 1,2-, or 1,3-disubstituted four
manber ed r'\nﬁ\greimleﬁrfakeﬂﬂdé r%s&@édﬂl’o&'foﬁﬂdﬁble bms.aﬁtmmgbraahomat%emmeeersuchwo doubl e
bonds 109" & cfou%e boﬁ'&, ﬁ%?-?%k,& E{fd% é@gﬁ&b Va\%&ht% B8adubOEhn¥VRHs Ghe HYBYgeRRtreAt ur at ed
and unsaturane W t 1 a double bon 2010/ 135170PCT/ US2010/ 034838 as
shown by t HE"*"5 VBWRY formul as, wherein the substituents on said
di subst i t uted” an Rgfskeaogettehwithdiediigecn i it Retr't PraePhrbt AT 4 M and sai d
di subst i t utreghbeieng®, whangindnee intedelifon ol asshdytbplewent s R6, R7, R8, and R9 as
shown in the follow ng fornulas R6 R7 7 R8 R6R7R6 R7 ' Y\R8 wherein the
broken;lines indicate optiong double bonds; wherein R6, R7, R6 and R9 are
10i ndependent |y sel ected frpom hydrogen, -CH2-cycl ohexyl, Cl1-C6 al kyl, C2-C6
al kenyl , 02- 0&-@hHkywytH).@r-CCl- C6 al kyl ether; the six nenbered ring may be
saturated or have one, two!or three double bonds, the five and four
nmenber,ed rings may be sat l,IP Eed or have one or two doubl e bonds and the
three nenbered ring may be saturated or have one double bond; wherein Y is
ni trogen, oxygen, or sul phur; 15 '
W is absent or W is selected from
-CHyr, -CHy-CHy-, trans -CH=CH-, cis -CH=CH-, -C==C-, or ~CHR*-CHR’-, trans -C R*=C R™-,
cis -CR*=CR®-, wherein R*, and R°® are independently selected from -CH,-cyclohexyl, C1—Ce alkyl,
25 C,-Cs alkenyl, C5-Cs alkynyl, and C1—Cs alkyl ether (also referred to as C4-Cs alkyl =O-) ; or
W is a disubstituted moiety, wherein the term disubstituted is used to indicate how W is attached
to the groups (CHz)m and (CHy), , selected from the group of disubstituted moieties consisting of,
(@) a1,2-, 1,3, or 14-disubstituted six membered ring which may be saturated or unsaturated with
one, two or three double bonds; a 1,2-, or 1,3-disubstituted five membered ring which may be
30 saturated or unsaturated with one or two double bonds; a 1,2-, or 1,3-disubstituted four

membered ring which may be saturated or unsaturated with one or two doubie bonds; or a 1,2-

disubstituted three membered ring which may be saturated and unsaturated with a double bond

as shown by the following formulas, wherein the substituents on said disubstituted rings are the

groups attached to W in formula |

35
wherein the broken lines indicate optional double bonds;
40 (b) a 1,2-, 1,3-, or 1,4-disubstituted six membered ring which may be saturated or unsaturated with

one, two or three double bonds; a 1,2-, or 1,3-disubstituted five membered ring which may be
saturated or unsaturated with one or two double bonds; a 1,2-, or 1,3-disubstituted four
membered ring which may be saturated or unsaturated with one or two double bonds; or a 1,2-

disubstituted three membered ring which may be saturated and unsaturated with a double bond
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(c) aring selected from1,2-, 1,3-, 1,4-, 1,5-, 1,6-, or 1,7-

di substituted saturated and unsaturated 9- nenbered rings with one or nore
doubl e bowmd=2oimissitori ng positions nunbered as shown in trhe/Us2es34sshg set
forth below, said ring selected fromthe second to the thirteenth rings set
forth bel ow, wherein the substituents on said disubstituted rings are the
groups attached to Win fornula I, 20and said disubstituted rings may have

addi ti onal substituents RG, t he foI | owi n
formulas 71 #3"M0 SHETRIME f?mﬁb%”ﬁ@e‘Rﬁe s”ff\lt“f'%s °rﬁ§'§ P%L\ig%ﬂ’faé "7 2 R%RG 7
R RSR6 R8R6 7oreuys R8fRed t7 Win formufad R74GId dlsubstltuted rings may have additional substltuents

R® R’, R® and R® as shown in the following formulas

N AN R Rs
W &S
5 RS R® RS R

] e
R )

wherein the broken lines indicate optional double bonds; wherein R®, R, R® and R® are

10 independently selected from hydrogen, -CH.-cyclohexyl, Ci—Cs alkyl, C»-Ce alkenyl, C>-Ce
alkynyl, or C;—Cs alkyl ether; the six membered ring may be saturated or have one, two or three
double bonds, the five and four membered rings may be saturated or have one or two double
bonds and the three membered ring may be saturated or have one double bond; wherein Y is

nitrogen, oxygen, or sulphur;

15
(c) aring selected from 1,2-,1,3-, 1,4-,1,5-,1,6-, or 1,7- disubstituted saturated and unsaturated 9—
membered rings with one or more double bonds, with ring positions numbered as shown in the
first ring set forth below, said ring selected from the second to the thirteenth rings set forth below,
wherein the substituents on said disubstituted rings are the groups attached to W in formula I,
20 and said disubstituted rings may have additional substituents R®, R”, R®, R® and R™® as shown in

the following formulas

7 1
6
2
5
4 3
RS R? R? 8 R®
R
R® : R?
Pl calie ol valle
7Y Sy Y
6 R6 RE RS R® 7
NS ( “/ Y\’ TR
J\\/E/ Yag LY Ay
Y
RG

R® R! 6 7

: R A~ R
I/Y |“(R7 Y % YL i IY)
\ Y) Y SyY
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R6 vi 2 WO 2010/ 135170PCT/ US2010/ 034838 wherein the broken lines indicate
opti onal double bonds; wherein R6, Ire, R8, R9, and Rl are independently
sel ect ed woamomsriogen, - CH2-cycl ohexyl, C6 al kyl, C2- Cecaluseoylo3483s
C2- C6al kynyl, or O -C6 alkyl ether; wherein Y is nitrogen, oxygen, or
sul phur; 5 (d) a ring selected fromd,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-, or
1, 8- gl sglbstltut ed saturated and unsaturated naphthal ene rings with one or
nore doubl e bonds, with ring positions nunbered as shown in the first ring
set forth beI“@ﬁ??'”g‘séP@ﬂkePi"rg?ég‘g'%%°e?3°ﬂ’@8°ﬂb¥e8?ﬂdf'he second to sixth rings set
forth bel ow, whkren&lR'.Rh&" gutStare itdepandendyselseipdiromingdieset riiHeet"?Yifys are the
groups att acheaika, ¥/ aikenfi,an-cLdikgng, or GO0aREy! stérdvheie® Ui ttioyeant ®xber.iongs may have
addi tional sufjstj-tuents R6, Fe, R6, R9, Rw and Rl' as shown in the
following fornmulas 81 54 R1\1R6 i nR11R5 . ) 07R10! _ R7 RORBRIOR8 R11R6
R10.7,1tR7 ROR8 RIl, 6R6RLR6 ')R7 R8Re
(d) a ring selected from 1,2-, 1,3-, 1,4-, 1,5-,1,6-,1,7-, or 1,8- disubstituted saturated and unsaturated
naphthalene rings with one or more double bonds, with ring positions numbered as shown in the
first ring set forth below, said rings selected from the second to sixth rings set forth below,
wherein the substituents on said disubstituted rings are the groups attached to W in formula |,
10 and said disubstituted rings may have additional substituents R®, R, R®, R®, R"*and R"" as

shown in the following formulas

8 1
Q@)
6 3
5 4
R11 R R11 5} 11 RG
F\’ \/\j F\, ) \/Y ,\ /\\ 7
R10-L ! R7 R1OL i —R7 ol R
K\/ ) ,\d '\‘/\ . ,\ﬂ K‘/\ . \;Y
RS RS R® R R®
R10 R R10 RG
NN NS
Rg_l/'\ T R? oL ] j-R7
K‘/\ /) S ,\’
R® R®
15 wherein the broken lines indicate optional double bonds; wherein R, R’, R®, R, R"® and R"" are

independently selected from hydrogen, -CHz-cyclohexyl, C+—Cs alkyl, C,-Cs alkenyl, C»-Ce
alkynyl, or C—Cs alkyl ether; wherein Y is nitrogen, oxygen, or sulphur; and

(e) aring selected from 1,2-,1,3-, 1,4-, 1,5-,1,6-,1,7-1,8-,1,9-, 1,10, 2,5-,3,5-, 4,5, or510-

20 disubstituted saturated and unsaturated anthracene rings with one or more double bonds, with
ring positions numbered as shown in the first ring set forth below, said ring selected from the
second to ninth rings set forth below, wherein the substituents on said disubstituted rings are the
groups attached to W in formula |, and said disubstituted rings may have additional substituents
R® R’,R%, R®, R™ R'" R'and R" as shown in the following formulas

25
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15wherein the broken lines indicate optional double bonds; wherein R6, R7,
IR8, RO, Rl and R' are independently selected from hydrogen,

- CH2- cyclwbexnl13s@e- C6 al kyl, C2-05 al kenyl, C2-C6 al kymgir/uses10834866 al kyl
ether; wherein Y is nitrogen, oxygen, or sulphur; and (e) a ring sel ected
from1,2-, 1,3-, 1,4-, 1,5-, 1,6-, 1,7-,1,8-, 1,9-, 1,10-, 2,5-, 3,5-,
4,5-, or 5,10- 20disubstituted saturated and unsaturated anthracene rings
with one or nore double bonds, with ring positions nunbered as shown in the
first ring set forth bel ow, salpl el ected fromthe second to ninth
rings set forth bel ow, wherein ;taltuents on said disubstituted rings
are the groups attached to Win formulsa I, and said disubstituted rings may
have addltlonaIRusMbst it uentis Rs, pR? ‘ ,RuRs RlO,R“ Rl Rlz andR13 as shown

in the fol | owynd Milag- 257 WO 20 10/C Emgm 34838 910 8 7 2 3
654 R12_RI3R6RLZ &\ ' Qd ) -f AY\”;L | /1%., R7 Ril-7 -R6
AA/K R .. z.e-\ 9R9R6R1R9R—R9R6R7R9R8R7

R10- :.7)- RRly &y/\ly L-
R11 R12R6I R1\ 1R§A/ R;{A/R”Y %

’ : R\A/
/ /JY SN, /v\

wherein the broken lines indicate optional double bonds;
wherein R®, R”, R®, R®, R", R"", R", and R" are independently selected from hydrogen, -CH-
5 cyclohexyl, C,—Cs alkyl, C,-Cs alkenyl, C,-Ce alkynyl, or C1—Cs alkyl ether; wherein Y is nitrogen,
oxygen, or sulphur,
or a pharmaceutically acceptable salt thereof with the proviso that the compound is not
S-(cyanomethyl)isothiourea HC!, S-(cyanomethyl)isothiourea HBr, S-(2-cyanoethyl)isothiourea HCI,
S-(2-cyanoethyl)isothiourea HBr, S-(2-cyanoethyl)isothiourea p-toluenesulfonate,
10 S-(3-cyanopropyl)isothiourea HCI, S-(3-cyanopropyl)isothiourea picrate, or
S-para-cyanobenzylisothiourea HCI.

33. A compound according to claim 32 wherein Z is sulphur.

15 34. A compound according to claim 32 with the proviso that the compound is not a hydrobromide salt of
S-(3-cyanopropyl)isothiourea or S-para-cyanobenzylisothiourea.

35. A compound according to claim 32 with the proviso that the compound is not a pharmaceutically
acceptable salt of S-(cyanomethyl)isothiourea, S-(2-cyanoethyl)isothiourea, S-(3-
20 cyanopropyl)isothiourea, or S-para-cyanobenzylisothiourea.

36. A compound according to claim 32 or a pharmaceutically acceptable salt thereof, with the proviso that
the compound is not selected from S-(cyanomethylisothiourea, S-(2-cyanoethyl)isothiourea, S-(3-
cyanopropyl)isothiourea and S-para-cyanobenzylisothiourea and pharmaceutically acceptable salts
25 thereof.

37. A compound according to claim 32 selected from S-(4-cyanobutyl)isothiourea S-(5-
cyanopentyl)isothiourea, S-(4-cyanomethylphenyl)methylisothiourea, S-2(4-[2-
cyanoethyllphenyl)ethylisothiourea, S-(2-cyanomethylphenyl)methylisothiourea, S-(6-

30 cyanomethylpyridin-2-yl)methylisothiourea, S-(3-cyanomethylphenyl)methylisothiourea, and
S-(1-cyanomethylnaphth-2-yl))methylisothiourea and the pharmaceutically acceptable salts thereof.
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7 R4'"1R7 RleR9-izsz,-R7 RO-R6 vy, y_ .8 RA-A RORBRORBR8 R7 wherein the
broken lines indicate optional double bonds; wherein R6, R7, Re, R9, wo,
R11, R12,weandioRBSi7are i ndependentl|y sel ected from hydr ogemus26i6id34838
5cycl ohexyl, C1-C6 al kyl, 02-06 al kenyl, 02-06 al kynyl, or 01-06 al kyl
ether; wherein Y is nitrogen, oxygen, or sul phur; or a pharmaceutically
acceptable salt thereof wth the proviso that the conpound is not
S—(cyanonethyl)lsothlourea HCl , yanonet h |soth our ea H§n .

S- ( 2- cyanbAtRYPRIASTOrAng (A ?%dhefe's E?W%Jﬁafé%{ YT “‘ssc?eﬂ JOPds Bipying

S- (2- cyanoebhgdupdssot hi our ea p-t ol uenesul f onat e,
108—(3-cyanopropy|)isothiourea HCl , § (§ cyanopropyl )i sothi ourea picrate,

or S- para-cyag,o )20z ;d hi our ea A conpopnd according to claim 32
wher eig Z isNsu phur 34. A npounmzaccor di

5
provi so that the corrpB'ﬂFnd is ndt a hydr obr om de salt S._NH
S- (3-cyanopropyl )i sot hi ourea or ,S- para-cyanobenzyl i sot hi mr\g‘a. 35. A
conmpound acddrdrng Lo Nl ai m he proviso that the conjound is not a
pharmaceutically ac e abl e salt df gyaRr@mnet hyl )i sot hi our ea,
S- (2- cyanoet hyl )i sot hi olrea, S-(3- '"0dYanbpropyl rea, or
S- par a- cyanobenzyl i sot hi ourea. 36. A corrﬁ‘o'gnd accor di ¥HM 32 or a
pharmaceutical |y acceptaple salt thereof, wyth the proviso/d at t he

conmpound i s _n §e| ectig rom S an fyl ) i sot hi our ea, 2
S—(2-cyanoe{\' relreal; S-(3- qya opPopiz) i sot hi ourea and
S- par a- cyanobenz ot hi ourea and p ceutically acceptable salts

25t hereof . 37. A conpound according to claim32 selected from

S- (4- cyanobut yl )i sot hi our em% cyano nn{qyl i sot hi ourea,
I

aim32 with the

S- (4- cyanonet hyl phenyl met hy

cyanoethyl]p enype sothlo
S- (2-cyano wﬁt hyI i HI our ea, S— ™ NH,
30cyanonet hyl pyWAi n- 2 yl') met hyN#sot hi our ea,

S- (3-cyanonet hyl phenyl ) met hyl i soghi a, and
S- (1- cyanonet hyl napht h- 2-yI )) net hyYi spt h) our ea and t hgy pharmaceutically

acceptabl e salts thereof. NN’\D 2010/ 4 AS2Q10 thBA§38 38. A conpound
according to e g [\thhe c @ound of @ Mare selected from
the fol | owi ng conmp ungs R R?

10 NH; R?

15
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WO 2010/ 135170PCT/ US2010/ 034838 and t he pharmaceutically acceptable salts

t hereof wherein n and mare zero or independently integers from'l to 8 and
R1, R2, R8O andi3®¥yomay be nethyl, ethyl, n-propyl, isopropsisoiopsisspr opyl ,

- CH2-cycl opropyl, vinyl, allyl, n-butyl, sec-butyl, isobutyl, tert-butyl,
cycl obutyl, -CH2-cyclobutyl, n- 10pentyl, sec-pentyl, isopentyl,
tert-pentyl, cyclopentyl, -CH2-cyclopentyl, n-hexyl, sec-hexyl, cycl ohexyl,
WO 2010/ 135170PCT/ US2010/ 034838 and -CH2-cycIohexyI noi eti es which nay bear
one or nore substituen sNds define i B5 and Rl, R2, K.and R4 may

al so be al kenyl i % Ryl groups are @lhenyl
propenyl, butenyl ;. and t h8 a $gBups are

et hynyl , 2-propyny uropargyl) opynyl . 539 A p#arnaceutica
conposition for treatdng hyperprolife Pve di seases, inKlammatory

di seases, viral infections or bacterial infections in manmmal s conprising an
anti hyperproliferation i -inflammat or ,Nant|V|raI or antibacteri al

ef fective anbypt QUNd BE i€ 1 a Nabad paigebt ikay
40’ A phawnaceu?lcg? conpos g [
10and t he

di sease i s cang
conposition conprisesMn apoptosi s i n8yei ng anount of twe conpound. 41. A
met hod of treating hyperproliferative diseases, inflammtory ¢iseases,
viral infections or bacterjal infectiaqas,i
admniﬂeﬂrﬁt a$au #WWn naed( of h & eak gend
ant i hyper pr olNs < NH;ana " i

ef fective anount conmpound of 38. 157427 A et Nog accordlng to
claimd4l wherein t perprollfer Lue disea N§ cancer® an apoptosis
i nduci ng anmount of mpound is admyl)i stered. & 25 30  NH,

5
NH,
and the pharmaceutically acceptable salts thereof wherein n and m are zero or independently
integers from 1to 8 and R', R? R® and R* may be methyl, ethyl, n-propyl, isopropyl, cyclopropyl, -
CH,-cyclopropyl, vinyl, allyl, n-butyl, sec-butyl, isobutyl, tert-butyl, cyclobutyl, -CH,-cyclobutyl, n-
10 pentyl, sec-pentyl, isopentyl, tert-pentyl, cyclopentyl, -CHz-cyclopentyl, n-hexyl, sec-hexyl, cyclohexyl,
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39

40.

41.

42.

and -CH,-cyclohexyl moieties which may bear one or more substituents as defined in claim 35 and
R', R% R® and R' may also be alkenyl and alkynyl; wherein the alkenyl groups are ethenyl, propenyl,
butenyl, or 1-methyl-2-buten-1-yl; and the alkynyl groups are ethynyl, 2-propynyl (propargyl), or 1-
propynyl.

A pharmaceutical composition for treating hyperproliferative diseases, inflammatory diseases, viral
infections or bacterial infections in mammals comprising an antihyperproliferation, anti-inflammatory,
antiviral or antibacterial effective amount of a compound of claim 38 and a pharmaceutically

acceptable carrier.

A pharmaceutical composition according to claim 39 wherein the hyperproliferative disease is cancer
and the composition comprises an apoptosis inducing amount of the compound.

A method of treating hyperproliferative diseases, inflammatory diseases, viral infections or bacterial
infections in mammals comprising administering to a patient in need of such treatment an
antihyperproliferation, anti-inflammatory, antiviral or antibacterial effective amount of a compound of

claim 38.

A method according to claim 41 wherein the hyperproliferative disease is cancer and an apoptosis

inducing amount of a compound is administered.
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