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es tampa et sd lo de Sergio Andres RLleda Iglesias, Tradiictor 
I ri terprete Ofir tal For Resoluclon No. 0130 del 11 de febrero 
de 2002 expedida por el Ministerin dc Just ida of la 
Repdblica of Colombia. 

I radticcian Oft cia] ne I’s aiitent icaciones nota na lea If 

subs :tgu ten Lea correspondien tes a To poder otorgado per 

pitha1McrA ITALTA C.I.A. a Carlos A. Olarte, y/o James Tan 

flai.abao1c y/o Ana Maria Priori, docuniento este que vlene en 

espaæol y Se explica per ci solo. 

Grover F. Fuller Jr, Apoderado Autorl zado, 5 cIa 

oct.ihre de 2001 

� TT. SOCflTTC 1qHfl2tH dllEnflwoor’ Notario P0hiico de 
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du Bad mined and slvor,u, practising in the said Town, 

DO HEREBY CERTIFY AND AflFLST: 

(flAT the signatures set and s"iucribe.l at the loot of the hereunto a’,nevecl 
(Iaconieuut ire genuine. 

IN TESTIMONY WITEREOF I bave hereunto sk my lua’u.l and affixed my Seal 
of 0111cc in the Town of Eghunm aforesaid, this 7s-;- day oi/411cJX-Two 
Thousand and Four 

NOTARY PUBLIC. 
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eslableoldo an el Aæiculo 44 de Is Decision 486/2000. 
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(4) lfltnj,*UOna  PABOOMPut Bel 5 ?*nty UWAS (O3,02.9S) 
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I (JO) Priorfly Ota 
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4J flzkz AcaYWYL sU NSA TumDDlSTAMc1N DERIVAflVES, PRQCESS NXI FRPARiNO ThEM, AND ThJR USE AS 
ANTITUMOR AND ANTIVIRAL AQENTS 

Re 
min 

(C) 

7) hbsfrsct 

NH Re 

-4 (1) N�Rs 2) 
N-eN "k -C2 

(4) 

-ON NR 

0 
(5) CEI (6) 17) 

- 

AM cactad eich indepeadeocly, (torn: 
(4). (5) (4) M (1); wben%, U RI, 
of R4. By and Re s CrC4 alkyl; and 
agenl$, 
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1. An acrytoyl stbstittuteó distamycin derivative of 

tormula 

c=c 
NH r 

0 

L; 
. wherein 

� 

11 is 2, 3 of  

R and R. are selected, each indepencientiy, from: hydrogen4 

halogen, and C1 -C, alicyl; 

10 4R3 is hydrogen Or 

S as selected 
from14

 

-RS

2 

0 

and 

- wherein R,, R5 R, R,, and Rt are, each indpenaent1y, 

hydrogen or Cr-C, alkyl with the proviso that at least one 

15 of R4, R5 and R, is C -C4 alkyl; 

or a pharmaceutically acceptable salt thereof. 

2. A compound as defined in claim 1 wherein 

ia is 3 Or 4; 

20 R and Rz are hydrogen; 

R3 is chlorine or bromine; 

B is selected from; 



WO 98(04424 ?CT/E?97103719 

compound of of fornula (I) into a pharmaceutically 

acceptable salt thereof. 

5, h compound as defined in any one of claims 1 no 3, 

for use in a method Of treating the human or animal body by 

therapy. 

6. A compound as claimed in claim S for use as an 

antineoplastic agent. 

10 

7. A compound as claimed in claim 5 for use as an 

antiviral agent. 

8, Use of a compound as defined in any one of claims i 

15 to 3, in the manufacture Of a medicament for use in the 

treatment of cancer. 

9, Use of a compound as defined in any one of claims 1 

to 3, in the manufacture of a medicament for use in the 

20 treatment of viral infection. 

20. P phannaceutica) composition, which comprises an 

effective amount of a compound as defined in any one or 

claims 1 to 3 as an active principle in association with 

2S one Cr more pharmaceutically acceptable carriers and/or 

diluents 
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ELSEVIER I] ParIttaco 56(2001)57-61 

A new class of cytotoxic DNA minor groove binders: 
ct-halogenoacrylic derivatives of pyrrolecarbamoyl oligomers 

Paolo Cozzi 

/hIalls:di?. 1t5,1in,itaii lftltetttî,i,i., Disret:r, A 1, itI Ottrll.t)KY. 7llIr Partl1e JO, 20014 too 61,to, IWUSi. ’eel, 

Abstract 

DNA mi ((or groove airport, represent cls of Not  a, tito’mor asciI 5 whose DNA SCO Deuce seiflci ty flay lead to It high 
selectivity of action - Taut ... ine. benzoyl nit rogeu nit etat’d dcrittive If tlistarnycin A. showed eacellent antrum activity at 

c&inical teals but are a severe ttiyelotoxi 
w 

Novel ii trogen mustard derivatives of (Initial  showittg jul prOved activity 
prodle were recoLt tly ideta i fied In particu Ia,’, cocaine (Ii [ rogcn mustard and lateral c thy) Far-mustard Will logs 0f tall Lmitstme 
showed increased potencY and more favorable eytotoxieityirnyelotox i city ratio. However a tries of o-halogettoacry [amid 
den Va lives of dista rnycin -I ike fja toes stiowed alt act iv] ty prodle substantially improved It’ comparison to ul Ilimueti tie. J It particular 
PM2 - 66106, ,-bro uo setylataido defiva’Ctae of four pyrro2c dista n,y,ci -ike frame radial with ii geanidino mi showed high 
sytotoxic potency even on tutu or cell lines resists tt to at Lvlatittg agents slid eamptorhei broad aittitu mor activity and 
myclotoxici y drama tiot liv reduced to comps ri so It to hi lii nuistine. This compound Was found to bi,td to otitior groove TA-rich 
sequences bitt appeared unreactive in ctasa lesI in it,, DNA alkylati ott Sears With reset to the apparent Iak of DNA 
aLkyiatjou we spaiaccst that ait iosratt  wSTs,e rnteopti9ic species e.g. gtuutbione razi cotitd attivaic iii, reseticil y of 
the compound lead iiig to alkylati OIl of DNA in vivo. proud evideocc of our cova [ott inc rttctiOn of PNLi- 166196 with Nall 
DNA the Deal" of FISH  and of enhaticed cv tot oxicity itt tumor cells clia ractrri ceO by tt igh tevels of CtSH were III ’ted. 
Pal  [66)96 in view of its 11111 1I activity profile ’and it, ou t a nding favorable c.ytotox ieity/,nvelotoxici ry ratio. was selected for 
Actual dcvcloptneti t and is nit de tao] lag P base i trades 0 Ford Elscvier Scictice S,A. All ought resctv4. 

KcVCeIeI,. Mianr sasose sittuar,; Dittstttycit[; t’sllit,ttisiItle: a-Nalogemtoacry[aautdcs: OL,ttattt,ue 

Si. Intradmation 

1401 The putative mode or action of flinty att t itumor 
Olsen tS involves DNA damage, cit her by direct Today 
of the drug to DNA or to DNA-binding proteins. 
Uowc vct-. most or rise DNA -interacting agents have 
only a limited degree or seq tienoc specificity. Worm 
ittip!ics that they Lnav hit all the cellular garws. 

DNA minor groove biitders, among which the 
erivati vet of distamyciu A (DST) play an important 

role, could provide a initial  iniprovensels t in cancer 
statiemeut ust aetse specikay. data to hgl, 
selectivity of in teracti on with Front Aden inc (TA) 
rich sequences [I]. 

DST, an antibiotic characterized by an o]igopepiidic 
pyvv olic ironic cli ding With an isu,sdi no tilcItety 12] IN  

- hinds reversibly to DNA minor groove with high 
selectivity for TA rich seq tie flees containing at [east 
four IA base pairs 3]. Due to the high selectivity of 
DNA interoctiot,, DST was ttscd in the recent past at it 
DNA sequen cc-selective vla1tor of alkyla ring functions. 
In particular. tallititusline (TAM) of Fig. I. a benzoic 
-acid nitrogen mustard (RAM) derivative of U ST. that 
biuds retectkvetv to DNA as OST dots pon. at 
studied syntactic and antitumor activity [41 

TAM was the first  ajid until very recently the sole 
DST defendcotoxic that was clinically developed. 
Howevey TAM showed sevete mytlotoxicity 171 that 
probably im piti red the attain me at or effective t herapeit-
tic pairs [8,9] and its phase II olin cal dc ye 10pm cut was 
discontintied. 

tevetiheess I A1 has represented an important 
model for the design of new cytotoxies in which a 
ii, oicty of fuld chemical reactivity, such as the RAM 
moiety in the use of TAM, is tethered to a DNA 
N nditig-rrtt ole derived front DST. E -lard) arlthasr paoo call Pill .com (P.co no. 

0014.82 7X;Of S  see rest 111 ;ltter 026101 Ersevier Scknrr 5.A. All Oghts teserc,d. 
[’[I: SOOt 4-027X(DJ 10 1009’0 
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62 ill a marco $f (2(12/) iP_tY 

1 ttb]e 2 of U SH which is the most abundant intracelluMr thio 
The 121cc] ol the ICilgILI It dioanyciit.]ikc ft-iron ott an aura Mid 331 present Mthe m illimola r range in mnunalill n a cells 139l. ve antis ily op in Lekatitia) 1 [30) 

In new to verify the hypothesized role of OSH, 

experiments of interaction of PNU- 1661 P6 and paroat 

PN (7- 151807 with platonic DNA were performed, in 

N[IMo
 [hal both con’pou’ids iodueed 

H HC the presence or in the sciences01 GSFL AnodiccL 

ecrLDp2iotcis sh
  

the c 1 Ige of plasmi d DNA,   from (lie aupercoi!ed form 
N In aiIt.o ’Can PM 

to the circular form (nicking), only an the presence of 

-00 mgik g TIC 00 USa while in the absence no chance occurred in the 

plastnid topology, at variance with TAM. The inactive 
at 5 2101 5.0 0.36 LeT fluoroacrylic analog of ENU- 66196 was unubfr to 
Sr 4 bit  I.) 1.56 200 rgjax plasiatidic supercoiled DNA in the presence of 
B] 06.5 – 24.2 12.5 100 

aSH, Fig. [[. er 2 -a200 I’d DC 
Br I lend in 0d Moreover the role of asu on rite C[0IOXthI’ Of 
Cl 4 32s– .4 3,56 133 PNU-I 66496 WaS investigated by testing the compound 
Cl 3 91.0 -r 24.2 ’2.5 117 against tnnt Or cells incinerated by high levels of GSH 

$4
 lCo - 50% inhibitory CoacetI tratioa as h Lonan – so urna 

sueb as ole) pha)ait L-PA M resistant t ktais I oJ or 

ce-rn rpo.oa ......etc ac aet on dn a0t cells (LI 21 OiL-PA Mt, which present a three fold in.  

Intended after 4 h of rotttirntotta oxpotatre a (a inst L COO L cOILS, rc creuse of GS FR in comparison to wild LI 2£ 0 cells. The 
4611 [be oaLnnt con] poaCa far in ivo nadicr crc2ls alec ujocted i. a. cyro oxjcjIy of Pi _166196  and pareat PN U-I 51807 
aDo edw rcatn crash Lv. the day 00cr ilmar it4vctioit: OD optintat against 111101-CAM cells showed a three fold in - 
Inot,-aoPic) dose OLD50: T:C media11 aatviaa[ Ittttr ofrae ctsTla 
anirnaIrd Its, NOea crse in comparison to wild 1.1210  cells, while the 

cytoroxicirv of TAM was comparable on the two cell 

line,. Table 5. 
In sife and in aivo antis i ty (LI 210 Itaketnia I of a-brintOOM11i The rote of OS H on Iffeldledincei cylotoxki [3’ was 
JaIL, tnyeIn-[tke d"I’ll e] tt]od tttad it ILIC Insists Tha lIly [30] investigated itiso by in Ii ibi tin 9 G5 1H formation with 

butlsionine stllpho]eitliine (BSO), an inhibitor OF y-g!ti-- 

)c 

cattiylcysreir,e sionsai, ASO was able to decrt4,se is  
’a fican ly both cytoton ic and apo ototic efh2cts of 

J4 

LI In aiim lOt In ak-a 

OD tO-a 

E1,NLIKcl 

6.3 – 1.56 2110 
’Ch,tN/d_-HCl 2.6–67 3.13 

166196

)NCKHcl 1.9 –0.] 156 251 
l.4–0-° ad 1d 

iti-2-yl - ElCI 24–05 ttd sad 
NIN}I-HC2 1.3–0.1 1.36 166 
NM2 Sat 15 6.25 ItS 

42–02 31/ 153 
9.0 04 6.25 169 

15.1 – 2.2 125 IS; 

SOb [ttb6Io eo,,eeust,eobtt ac rac ]ttnatt – SC 
frmttpotise Ctt]aoa or at tots] Iwo experittlents; drttg seot,(t’-Ity 

od after 4611 nl’aotttintoaaeavonaro Lt5ainic Ll2lOcrclle; fr 
iadies cells more ittjecled Ic and Intro arm treated 

cc.lIllian ittjcctioa; rJr3 otitatal tt]ott-?t,ciaJ 11am C C_fl10P.0 
rotssnl IIttte of tmoated cacti]] attIrctted some 

ireaction of the no ion 9cr yinylic bromide, 
leaUalkyidlion of DNA puc1et,plihic funCtins  Thus 

might aikylate DNA only in the presence 

0 0 Me 

NH 0 0 

A. 6170 a)’ r-0 ’F4 

in Repneset,ttative oatnplee of itoelcnic a-bronoaorytc attatoga. 

B’ PNtJ-lfll 95 ,-

 

an  
an flIt 

do "cl 

P1g. In  P11 U 166196 11 andcrfling phanc I ctIIdiec. 
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Table 4 
aforesaid poll .1Lnye]O (OXiCi(y "IS’  T]]1 in %3L:0 nye Ia ]aici]y 0r colt  66156 in redica tOy ,ednced nn]nnl]a red to once area wooer 
hill d ere , III particular far Ileillail I(atxpa[sl]r pagemta  EVIL 

Cone p. Myatonon iciLy to lox icily itt 11111 

hulnna]] Clan GMIC,!) n1.n] tLLnnL’r cells5 IC,  are lttO oytu,ronicity]rnyelotonicity ,it, 

?NU-I661% 2377 29.3 001 
Ta]]ijt] II SI ’lIe 290 330 0.0 
Caazclr(in 0.05 0.04 3.7 
UirIleaill 0.00 0.17 
ALLozcIcuin 0.07 0.04 . 4.2 

ULL]nna]] trust [create lL]nilx, well -]oInorr]ee Iletnetopoictir prenrinliom cells 
Meat] ICax xLllna a IC]] laltt(lr cell liltex. 

Par066196: Slearrovsk 
Par area ItS rdnaisaa 

TnLLitnx,]ine eexlXlllknt 
� lilninunycin (IC car 

PND- 66 96 t (35H : ,elsnalinn 
for  :50007 t {36H : 0&aLiliol, 

n.flno,oartyl ’C altata5 of FN 0-166196 * OSH :trivial 

Its  LI. RN U- 066(06 u]LIemac tin]] it]] pl,il] id in DNA latmnxe III 

elecnrophnmenin arLer incsbaiiatt with plxen]id ctht]a,.i]]g qLnex 
T4G A). Relanlin ti or the of oral DNA Ito]]] lEts supercoi]ed ronax 
to 1111 ofrain ofted 

Table 5 
Catotaxicily or ONU- 661 Or,. RN U -15 007 So lxi Ii Itt nt]i!nr ectaLLo 
L1210 n,od L1200.t-PAM Icohcittia eclls; LL2]OIL-PAM ThLLrie 
]enkeIIIia cells prcs<ltt n ]]]rcc,f0001 iltcreaac of (+511 lncIa 

C]]InP. IC, ]is  (41 II lotedolor 

L1210 t_1210,L-Icosta 

- 
..; 

0.49 
uu8 - C26 

C c .53 

PNU’ 166196 on A2780 huniiao. ,. 81 
Table 6, These findings suggest that af th 

the mhaniam of PNU- 166196 DNA interact]o.L test 

cyt 0 toxicity, with a potential value in cancer treatment  

In fact high levels of GSl’l and of glutatlnioine S-tram-

ferases (UST), the concerns which catalyze the raised 

Sublilln,

uc 
Icoplulic CISH reaetivilv [4], have been reported to play 

a role in the resist oi ’ice of ttt (nor cells to d iffete lot 

ant ica Li ocr tell men as classical inus Lards and e,-

distant, a-p]olin uni [40,42]. Moreover there is evidence that a 

number of human rumors clisplo y increased lcvcla of 

GSH and GSTg isozyone with respect to normal tissues 

[48]. 

used 6 
C (a toxin U a,id aLSOPI 0] ’C dreri or RN U- 166196 011 A1780 cells aad 
A2780 cdli pun maInt Won BSO 

Treatment D... Onowth Aroptoaja (%} 
ilt hibitio.i 5%) 

PNU-]66106 I is 111 50 63 
3 110/mI 70 71 
I lL5jmt 22 0 

850 0.0 mM 3 [tsJ’] 10 07 
BSO 0.0 !]]5t 3 0 

4. Conclusions 

Ili conclusion these studies led to the identifcation of 

a new class of cytotoxic minor groove binders. -bro-- 

nioacrylaniido distoonnycin derivatives. endowed with 

potent antitumor activity and reduced niyelnmoxicity. 

Compounds of this class interact with TA richSe-- 

queloces of DNA. but at variance with TAM Or CC. 
Way  derived terms. appear LI lore active in classical an 

vitro DNA alkyourps assays. However there Is evidc nbc 

that three cnmpounds flay be activated in viva by 

GSH, leading to irreversible DNA interaction. 

PN U-I 66196 sho Wa patent antitumor activity and 

very favorable cytotoxicity/niye]otonicity ratio and, are 

10 its inotera cti on with CS H, may be hypothesized to 

have a specific role for the treatment  of tumors cht rae - 

terized by constitufive or therapy-induced overexpres-

seen of OSH-GST lovols. 
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Patents de invenciOn IJ Patents de Modelo de Jtilidad El 

Via Nacional t:i 
Via PCT (fase nacional) Cap. 0 Cap. ii IEI 

No. Sal. Internacional PCT/EP03103192 
Feoha de Presentación Internal. 17-03-2003 

Como resultado del examen de fondo, realizado con fundamento an ci articulo 45 de 
Is Decision 486 de Is ComisiOn its a Comunidad Andina, Se Is comunica: 

1. Documentos estudiados 

1.1. DescripciOn: Folios: 22 a 37 (como se radico inicialniente) 

12. Reivindicaciones: Folios 38 a 43 (como Se radicô inicialmente) 

13. Prioridad: Folios: I 
Fecha: 02-04-2002; pals y rlümero: EP02076240.7 

2. Objeto de is Invencion 

Titulo de Is solicitud: ’TERAPIA COMBINADA CONTRA TLJMORES DUE 
COMPRENDE DERIVADOS DE DISTAMICINA ACRILOILO SLJSTITUIDOS V 

D lOT E RAP IA 

El objeto de Is presente solioitud de patents de invenciOn consists an: 

0) 
L Hj0 



Rejvindicaciones 1-5: Use de Un derivado de distamicina a-bromo 0 o-cloro-acriloilo. 

Roivindicaciones 6-15: Un metodo para tratar un mamiforo. 

Reivindicaciones 16-17: Una composician farniaceutica que contiene Un dorivado de 
Is formula (I). 

El problema planteado on osta solicitud as Is necesidad do una terapia antitumor con 
un efeoto supra-aditivo. 

Para solucioriar este problems tecnoo la solicitud an estudio proporciona una 
composicion qua contiene un derivado de distamicina acriloilo sustituida mM 
particularmente un derivado de distamicina a-bromo 0 a-cloro-acritoilo con 
radioterapia. 

La invenolan as catalogs segOn Is ClasificaciOn Internacional de Patentee (IPC.) 
come : A61  31/40. 

3. De Is solicitud do Patente (segn el caso) 

3.1. Reivindioaoiones (articulo 30 D 486) 

La reivindicacion 18 caraotoriza una composiciOn farniaoeutica porsu use como Un 
radiosensibilizador. Una oomposiciOn dabs caracterizarse par be compuestos 0 
activos novedosos y las proporciones de los minutes dentro do Is formulaciOn. Par Is 
anterior esta reivindicaciOn no cumple con lea roquisitos de del presents arliculo. 

4. Excepcion ala patentabilidad (articulo 20 D486 literal d) 

� Las reivjndicacjones 6 a 15 divulgan un metodo para tratar un mamifero qua 
incluye humanos que consiste en administrar Un derivado de distamicina a -bromo 0 
o-cloro-acriloilo an combinaoiOn con radioterapia Para producir un efecto 
antineoplasico sinØrgico. Los metodos terapeuticos 0 quirUrgicos pare ol tratamiento 
humane o animal no son patentables. 

5. Reivindicaciones relativas a un use o a an segundo use (articulos 14 y  2 D 
486) 

Las reivindicaciones I a 5 pretenden proteger el use tie un derivado de distamicina 
o-bromo o a-oloro-acriloilo en Ia preparacian de Un medicamento quetiene activdad 
do radiosensibilizaciOn. Solo son objeto do patente las invenciones qua Sean do 
produoto ode procedinhiento, per In tanto estas reivindicaciones no son patentables. 



6. Determlnacion del Estado de IS Teenica 

La fecha qua se he tenido en cuenta pairs determiner el Estado de Is 
Tecnica as, 

Fecha de presentacion do a solicitud prioritaria 02-04-2002 

Teniendo an cuenta Is techa indicada Se realizo IS bQsqueda an at 
estado de Is tecnica do documentos relacioriados con Is solicitud 
encontrandose los siguientes docurrientos mM relevantes: 

N°  Documento Tiulo 
 
Pba 

dioop
 
n  

ACRYLOYL SUBSTITUTED 
DISTAMYCIN DERIVATIVES, PORCESS 

Dl W098/04524 FOR PREPARING THEM, AND THEIR 05-02-1998 
USE AS ANTITUMOR AND ANTIVIRAL 

AGENTS _____  
ANEW CLASS OF CV1OTOXC DNA 

_, IL FARMACO vol.56 MINOR GROOVE BINDERS a-
- (2001) 57-65 HALOGENOACRYLIC DERIVATIVES OF 

PYRROLECARGAMOYLOLIGOMERS  

7.114ovedad (arliculo 16 D486) 

La reivindicaciOn 16 establece una oomposicion farmacØutica qua 
coniprende un derivado do distamicina a -bromo a o-cloro-acriloijo de a 
formula (I). F! documento Dl ensefle derivados do distamicina C -bromo 
a a-cloro-acriloilo entre los cuales so encuentran los compuestos 
derivados de Is formula (I) de Is presents solicitud (folios: 82 y 83)! 
igualmente el documento Dl menciona una composiciOn farmaceutica 
quo contiene una cantidad efectiva de Un cornpuesto do Is formula (I) 
en asociaciOn con uno a mas vehiculos farmaceuticamente aceptables; 
el documento D2 estudia derivados de distamicina a-
halogenoacrylamido que poseen niejor actividad coma agentes 
citotOxicos a ntitumorales qua Is talimusti na (folio 85), D2 estud a is 
actividad de PNU 166196 el cual as uno do los derivados de esta 
solicitud, pare lo cual utilize una composicion Lv qua coritiene este 
cornpuesto Cara an estudio in viva Is cual We inyectada a ratones 
(folio 86). Par lo anterior Is composiciôn de Is  reivndicaciOn 16 y Is de 
IS reivindicacion dependiente 17 no as nueva, 



ow 
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8. Conc(usióIv 

Lot reqaisaoa de patontabHidad its Is presents solicitud as encuentran 
afectados a&: 

Documents N R&vindicacionee to clue afecta 

Dl W098104524 16-17 Novedad 

D2 IL FARMACO 56 16-17 Novedad (2004) 5745 I 

En cumplimiento del articuro 45 deJa DecisiOn 486 de Is Comisian de Is 
Cemunidad Andina, $e I& indica qua dabs dar respuesta dentro del 
terrilino de assents dias contados a partir do Is fecha de notifioaciori de 
a presents comunioacion. En caso de no der respuesta al presente 
requerirniento, o si a pesar de Is respuesta subsistieran los 
mpedimentos pare Is concesiOn, as denegarÆ Is patente. 

Motitquese el presents oficlo conforms a Jo dispuesto an or numeral 
52, literal s) del capitulo quirito del tItulo primero de Is Circular Unica 
N lode 2001. 

ALIX CARMEN  CESPEDES DE VERCEL 
Jefe de Diviyl de Nuevas Creaciones 

El anterior requerimiento tue notificado par fijacion an lista, de fechia 
25 ENE, 2008 

CONCPTO TEGNICO EXAMINADOR TtCNICO 
No. 2787 Côdgo No. 202073 


