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Ref.: Expediente N°. 06-122.667 *“'f" A e
Solicitud de Patepte de Invencidn titulada: “NUCLEOSIDOS DE  3p-D-
RIBOFURANOSILTIAZOLO [4, 5-d]PIRIDIMINA Y USOS DE LOS MISMOS”,
Solicitante;: ANADYS PHARMACEUTICALS, INC.

SOLICITUD DE EXAMEN DE PATENTABILIDAD SEGUN
EL ARTICULO 44 DE LA DECISION 486, GACETA No, 583

CARLOS R. OLARTE, mayor de edad y vecine de Bogota, D.C., identificado tal como aparece
al pie de mi firma, en mi condicion de apoderado de la sociedad de la referencia, respetuosamenie
me permiito solicitar que se examine si la invencion relne los requisitos de patentabilidad
previstos en la misma, dando cumplimicnto a lo establecido en ¢! articulo 44 de la Decision 486
de la comisidn de la Comunidad Andina. Adjunto recibo por el monto de §420.000 pesos para

cubrir la tasa correspondiente, segln la Resolucion 44372 de 26 de diciembre 2007,

C.C. 79.782.747 de Bogotd
T.P, 74.295

Anexo:  Recibo por $420.004) pesos
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Industria y Comercio

SUPERINTENDEMCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 08-122867

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 583 DE
FECHA 18 DE DICIEMBRE DE 2007 EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 14 DE MARZO DE 2008

NOTA: Dentro del plazo de los sais {6} meses siguientes a partir de la fecha de publicacian
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la soiicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de |a Decisién 486/2000.

SE PRESENTARON OPQOSICIONES POR PARTE DE TERCERGS.
] NO X




A 000 OO T O

0O 03/045968 Al

=

(197 World Intellectual Progerty Organization

(121 INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (FCT)

Internationg] Borean

{43) [nternational Publication Date
5 Jume 2003 (05,06,2003)

PCT

AT 1000 O A

(10) International Publication Number

WO 03/045968 Al

-]

(an
(2

(25
(26)

2w

n

1)

CO711 19/24,

Interuntional Patent Clagslfics ton’:
AfTE 307082, AelP 3700

International Application Number:  PCT/ATIOXIR00]

Internatlonal Filing Date;
27 November 2002 (27.11.2002)

Filing Language: English

Fublicatlon Language: English
Prioricy Data:

EUKEER 2T November 2001 {21.11.20017  US
Applicant: ANADYS PHARMACEUTICALS, INC.
[LEATE], 9050 Caming Sanla Fe, San Thego, CA 92121

(&L

[aventorst AVERETT, Devron, R.; 2520 Mewpor
Avennz, Candiff by the Sea, CA 92007 (113). WEBRER,
Stephen, ¥, 3531 M0 Avenue, San Dicgo, CA4 92122
JuEn.

(74)

&

(84)

Agent; DAMGNALLT, Ronald, A,; Mercheant & Gould
FC. B Box 2203, Minneapolis, MIN 53402-0003 {LI5).

Desigoated Staves (mafional): AL AG, AL, AN, AT, AL
AY, BAa. BB, BG, BR, BY, BZ. Ca, CH, TN, CO,CR, CU,
7. DE, DK, T, T¥Z, EC, BE, ES, B, GB. G, GE. GII,
Ghi, HR, MU, I I, In, IS, TP, KB, K, KF, KR, K7, LC,
LK, LR, 1.8, IT, 11T, 1%, MA, MT2, MG, ME, MN, MW,
MX. ME, NOURE, Ob, PH, PL, FL RO, BRU, 5C, 8D, S8,
53, 51, SK. 5L, T1. Tad, TH, TR, TT, TZ, UA, UG, L7,
VC, VM, YTI, ZA, ZM, ZW.

Dreslgnated States Jeglonalls ARIPO palent §GT0 GM,
KE, L3, MW, MZ S0, 8L, 52, T&, UG, £, ZW),
Tiurasian patent (AM, AZ, BY, KOG, K72, W0, RUL T, TM),
Lurcpean patent (A1, BE, BG, CH, CY. C£. DI, DK, BB,
LS, FI, FR, GB, GR, 1E, IT, LU, M, WL, FT, 5L, 5K,
TRY OAFL patent (EF, B), CF, CG, CI, CM, GA, G, GQ,
GW, ML, MR, NE, 34, T, TG

Publlshed:

with infermanional search repor

SConeimued on mext page)

{84) Title: 3-P-L-RIBOFUBANOSYLTIIAZOLO[.5-PYRIDIMING NUCLEQSIDES AND USES THEREOF

Murine Interfercn-alpha Response
fsatoribine 25 mgdkg i.v, vs Val-isatoribine 30 mgikg p.o.

bt | 2 0O {vAl-FELY P
merm— (38 LT A I¥)

= IFM-a [pha {valdsata pod
IFMaake finaler iv]

LR

g 100
3
2T 1w
E &
P
Esn 1
25
g; 0.1
&k
5y 0.0
:
b
& 0.0 4 . v r ' .

£ 1 2 3

Hours Fost-Dose

(571 Abarract: The imvestion is divevied 1w 3-B-D-nhoferarasylthiazolo|4.5-d]pyridimine nueleosides asd phurmuceuticy] com-
pusilions sontinitg such cunpounds thet heve immuneeodulary aelivity, The invetdon is alse dieecied v the thompeatic gr
prophylactic gse of such compeunds and compositiens, 2nd to methods of weating diseases and disorders described herein, by ad-
ministerng sffective amconiz af sueh enmpannds.

P
241




O

WO 03045908 PCT/USG2/A80M L1 /] 2

i0

15

20

25

30

3-3-D-RIBOFURANOSYLTHIAZOL G[4,5-d]PYRIDIMINE
NUCLEOSIDES AND USES THEREOF

This application is heing filed as a PCT international patent application in the
names of Devron R. Averett and Stephen E. Webber, both citizens and residents of
the U.8,, on 27 November 2002, designating all countries except the TLS.

FIELD OF THE INVENTION
The invention is directed to 3-p-D-ribofuranosylthiazolo[4,5-dpyridimine

nuclensides and phannaceutical compositions containing such compounds that have
immunomodulatory activity, The invention is also diracted to the therapeutic or
prophiylaciic use of such compounds and compositions, and to methods of treating
diseases and disorders described herein, by adiministering effective amounts of such

compounds.

BACKGROUND QF THE INVENTION

The last few decades have seen significant efforts expended in exploring
possible therapeutic uses of D- and L-puriae nuclesside analogs. A number of
nucleoside analogs are currently being marketed as antiviral drugs, including the
HIV reverse transcriptase inhibitors (AZT, ¢dl, ddC, 44T, and 3TC).

A variety of D- and L-purine nuclecside analogs have also been explored
in search of immunomodulators. Guanesine analogs having substituents at the
7-and/or 8-positions, for exarmple, have been shown to stimulate the imnuume
system. See Reitz et at, S Med. Cheme., 37, 3561-78 (1994); Michael et al,, ./
Med. Chem., 36, 3431-36 (1993}, In other research, U.S. Fatent No. 5,821,236
to Xrenitsky et al. discloses 6-alkoxy derivatives of arabinofuranosyl purine
derivatives that are useful for tumor therapy. Also reported in U.S. Patent No.
5,539,095 to Krenitsiy et al. are inhibitors of varicella zoster virus, including 5°-
O-proprionyl and 5°-O-butyryl esters of 2-amino-g-methoxy-9-(f-D-
arabinofuranosyl}-9H-purine, 7-Deazaguanosine and analogs have been shown

to exhibit antiviral activity in mice against a variety of RNA virnses, even

though the compound lacks antiviral properties in cell culture. 3-Deazaguanine
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What is claimed is:

L. A compound represented by Formula L[
R2
A
L
HaM ™ "N~ TH
o
R0 N
r'o” bR
1
wherel:

R'is independently H, —C({O)R’, or a racemic, L-, or D- amino acid group
~C{OYCHNH:R", wherein R® is 2 substituted or unsubstituted alkyl, and R is H, ox a
substituted or unsubstituted alkyl;

R?is H, OR®, or N(R%), wherein R® is independently H or alkyl, and wherein
R’ ig independently H, substituted or unsubstituted alkyl, cycloalkyl, or together
with nitrogen forms a subetituted or unsubstituted heterocycloalkyl ring; and

wherein if R? s ~OH, at least one of the R' groups is & racemic, L-, or D-
amino acid group —C(OYCHNHRY,

or & pharmaceutically acceptable salt.

1, The compound or pharmaceuticaily acceptable sait according to claim 1,
wharein 2t least one of the R groups is a racemic, L-, or D~ amino acld group —
C(D}CHNH;R", wherein R” is a substituted or unsubstituted allcyl, and wherein the
remaining R' groups are H; R? is OR” or N(R®)p, wherein R” is independently
selected from H or alkyl, and wherein R® is independently H, substituted or
unsubstituted alkyl, cycloalleyl, or together with nitrogen forms a substituted or

unsabstituted heterocyeloalkyl ring.

3 The compound or pharmaceutically acceptable salt according to claim 2,
wherein at teast one of the R! groups is a L- amino acid group ~C(O)CHNHR,
wherein R is a substituted or unsubstituted alkkyl, and wherein the remaining R'

groups are 11: R? is OR” or N(R®), wherein R* Is a substituted alkyl, and wherein RS

is independentily H or substitured or unsubstituted atkyl.
49
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571 - ABSTRACT
Compounds of the strocture:

Ry Rs

whersin R4, Rs, Bgand Ry individoally are H. OH or
C1-C g O-acyl and Bais H, C-Cigacyl or

?H
=P,

A

or Rsand Rsare H oc OH, Rgis H and together Ryand
P are

1
Oyt [ =,

OH

and X is =0 or =% Y is —0OH, —5H, —Nh; or halo-

gen; and Z s H , —Nb, —{H or halogen wherein
halogen is Chor Br ar phatmnsautically acceptable sait
thereof are useful s antivirals, ankitumaors, anlimetastat-
ics and as immune sysiem snhancers.

23 Claims, No Drawings
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EXAMPLE 51
Tumericidal Activity of Macrophages In Mice

The activity of compound 7 with respect ta its ability 5
to activate macrophages was tested by injecting SBA/-
Cal miea with a single dose of compound 7 (2 mg per
mause} and after 24 hours the cytotoxicity of the spleen
¢ells (SC), non adberent SC and adherent SC was deter-
mined. The resulls are shown in Table 13

TABLE 13

Activatian of Macrophages fslowing
Single [njecton of Compaund 7 i Mices

Crase (mgh ol S Cyisianicty Assay
4 hrs. 20 Mrs,

L3 41
45 k|
7 9

“A prown al four mive JCBACWS] were mzecred wih 3 mgsistuse of compourd §
solution. Csalral proug regevee saline. Alier 23 Biory of injection, spleers wen
ha=vanted. &cheresi and nonod hergat geils were vemeraled by ancubalis ar saleen
#alls e Fashiz pfates P20 sne haur, Cell supeniien of saleer szlls, Roned herenl cells
CMC1ane adke Al eelis (A werk arepared im compiele rediam. Cyvtaenaicity af
ST W0 and AC was then mensared sgamal FAA4 umgr ¢ gepal 26lls in & hrs and A0
hry cargnuwm release asgy.

Eifector
Cans
Spleca Cells (350 None

Manodherant {52 2
Adlizrent cally 2

Compaurd 1/mouse

n

25

As iz evident from Table 23 compound 7 was able to
activate borh natural killer and adherert {macrophage)
cells as avidenced by the ability of these calis to sxert
augmented cytotoxicity against tumor target cells.

Ir examples 32 and 53 the combination activity of
compeonnds of the inveation with the known aotiviral
agent Ribavicit against San Angelo ¥ires and Baszi
Virus were measured uiilizing compound 7 in 2 prophy-
lectic pratoceol. The Ribavinn served as a further ancivi-
ral agent for use in combination with the compounds of
the invention,

35

EXAMPLE 52

Comhination Chemotherapy Against San Angelo Virus
In Mice

The combiration chemotherapy results ag&inst Ban
Angelo Virus in Mice are shown in Tablz 24,

TABLE 24

Cambinacon Cherngrherapy A sdast San Angeln Virus
Treztmen¥ Survivorsd  Mean Susrvival
Days 06 Total () Timed (D)

1416 18] 83+ 10
VG (=) 96 & 1.
4406 (38 Do g2
Ribavirsn £157 9716 {36 31 =07
Compound 705 Ribavin (300 &/L6 (SO BA o+ 13
Campound 7 (5 Ribavirip (25 6416 {103 0,1 *= 14

YA 3 ngle ingection £1sal.ne of comgound 3w as grerh 28 hzurs before v inecla
tapa Trgalmcats an days O & were e 3 day far T days Earrlng 2 houm pre-virg
irselacion.

R0 mice rhar died.

'Ziardurd Drowiation.

“Tae doee i mpskpsday it in parenzhaces. .

“§eabshiczlly signifizam (p < 03 delermined by the rwa-tiled Fisher &vpsl teal, &0

45

—- 24 Hn

Zaline 50
Snline

Ribavirn {50

Salin
Compaund 7 L5350
Saling
Zaline

55

EXAMPLE 33

Combination Chematherapy Against Banzi Virus
Infaction In Mice

The combinatien chemotherapy results against Banei
Virgs miection in mice are shown in Table 25,

419

40
TABLE 25
Cambinoiign Chametherapy Against Beazr Virus Infactian

Treoimens? Treatreenr® Survivgrss Meon Survival

— 4 houts s b Tatal 15 Tum+" (daysl

Plag=hed Salina /12 [ 1i - s

Placeba B ibavirin 0432 10y 250
100 mg ke

Plageby Ribavirin 0/12 {0 i1 =04
00 mpskg

Compaund 7 Saline 0412 4] EER R

O mg kg

Compound T Ribaverin 412 10.2 % Gt

100 mgikg V2 meskg

Lompoend 1 Ribavirn 11z 25t 114 = 35

2Single ryednon gives 24 haute hefore virds ieneularion.

“Hallgnily dases plven fwice a duy lar I days saming * kacn Préevirus oculaion
0 mige thae duwd. Survevan lived 31 dave.

G4 3T coelium Hiearvemale balution was e papsche 3od diluen far campaysg 1.
Ribavirin was disaglved o0 salina,

fSialnically signidfloant (p « 05, detbrmingd by 4 twd-rhilad -lel,

As is evident from Tables 24 and 25, compound T in
a prophylactic mode in combination with the known
antivira] Ribavirin, exhibitsd efficacy against the test
virnsas.

Compcunds of the invention have further shown the
ability to suppress metastasis in host mammals bearing
metastatic tumors and in artificially induced metastatsis
in such hosts,

Thilizing the protocol of Alessandri, 5., Glavazzi B,
Felautano, P., Spreafico, F., Garattini, %., and Man-
rovani, A. Eurapean J Cancer 17:651-858, 1981, the
anthmétastatic activity of Compound 7 is seen in a sar-
coma M30TH tumor systam.

EXAMPLE 54
Redustion of Reticolum-cell Sarcoma Metastarie Foei

Fragments of reticulum-cell sapcoma M3076 wers
introduced into mice. The animals were treated with
compound T for 20 days ar varions dosages, After treat.
ment, the required tissues were collecied, fixed in Bou-
in’s solution and subjected to microscopic observation
fo enumerate metastatic foci. The results are shown in
table 26 az the number of metastatic foci and table 27 as
the number of mice with metastatic foci. In table 26
both the range and the median number of foci for sach
test group i5 indtcated.

TABLE 24

hdgrasratic Fool Formed in Lungs And Liver

Ir Responss to Retioulum-ge|| Sareoma MEOTE

Numigrer of Metastolic Poci

In
Diruyt Ling Liver
imprhgl Median Rangs  Medium Range
¢ 1B {530 154 (61-37%)
» {p < QOE (1Y) L (p < RO0S)E w11
62 Tip 2 00N om0 (p < 000N §-1)
1] Oip < 000% 041 Odp e 0O0O0ME o)

“Fragmeni o relizu um-vell vareoma 3006 [ b mg werg faplanred seun g len
Menk af BOF fepsdle mice ond ip Balus Inpeeriehs of drag were minlzied 34 B laree.
The drug wad delivered on the batis of 08 mliz mau-a waight, Coalrgh mice

5 Meeeivnd o QONCE poluiat af Mgl delivered om ihe suste basis Seven mice wers

used per 1rgLen | greup. Tecatment poee o o days =30
*Sledent Gilgan.
“Cam pound 7
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Bogota, D.C.,

Abogado.

CARLOS REINALDO OLARTE GARCIA

ASUNTO: Radicacién No. 06 12 2687
Tramite 011
Evento 378
Actuacion 430
Oficio -~ qu74
Folios )

Como resultado del Examen de Fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comision de la Comunidad Andina, se comunica:

Documentos estudiados:

Descripeion: Folios 144 a 346 coma se radicé inicialmente.
Reivindicaciones: Folios 347 a 355 ¢como se radicd inicialmente.
Prioridad: Junio, 7, 2004

Objeto de la Invencidn

Titulo de la invencion: “Nucledsidos de 3- beta-D-ribofuranasiltiazelo[4, 5-d]pirimidina
y usos de los mismos.”

Problema Técnico Planteado: “Necesidad de analogos de nucledsidos de purina
con disponibilidad oral, tolerabilidad y administracién mejoradas, gue sean utilizados
para que sean utilizados para modular aspectos del sistema inmune.”

Solucion: “Proveer nucledsidos de 3- beta-D-ribofuranosiltiazolo[4,5-D]pirimidina de
acuerdo a la formula |, profarmacos, metabolitos, solvatos farmaceuticamente
aceptables de los mismos ”

IPC: CO7H 18/24, AG1K 31/7052

Excepciones a la Patentabilidad {Art 20 D 486 literal d}

Las reivindicaciones 15 - 20 se refieren a método de tratamiento, deben ser
retiradas del capitulo reivindicatorio.

Analisis de la Solicitud de Patente

Reivindicaciones (Art 30 D 486, Art 22 PCT)

Y16
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Claridad y concision: La reivindicacién 1 reclama compuestos de acuerdo a la
férmula | sin definir claramente algunas porciones de la molécula,

En el folio 347 v 348, es evidente que las parciones de algunos radicales nc se han
definido concisamente. Tates el caso de RS, el cual es definido claramente pero
los grupos gue a su vez no sustituyen a dicho radical no son definidos por el
numero de atomos carbonos gue contienen, come ejemplo se citan: ~-NH-alquilo, -
Nialguil)z, -5O; ariio.

Es necesario que &l solicitante restrinja debidamente el alcance de las definiciones
dadas para la formula | en la reivindicacidni,

Caterminacion del Estado de la Técnica

El Estado de la Técnica se determing con base en la fecha de prioridad: Junio, 7,
2004 vy se encontraren los siguientes documentos que anticipan €l objeto de esta
solicitud:

. Fecha de
om Dosumento | . Titule won. .| Publicacién
#-beta-fbofuranosylithiazolof4-5, dioyrimidine
b1 WG_G@‘;EQSS nuclensides and uses thereof Jun 5, 2003
inmune system snhancing 3-heta-L-
D2 L55041426 ribofuraznosyithiazaiofd, sdlpynimidine nuclecsides | Ago 24, 1931
and nucleolides.

Analisis de Patentabilidad {Art 14 D488}
Novedad (Art 16 D486)

La reivindicacion 1 prasenta compuestos de acuerdo a la formuta l, en donde R1a,
R1b y R1¢ son independientemente H, -C{O)R3, un grupo de aminoacido raceémico,
L-. D- o -C{O}CH2ZNHR4, -C(O)CH{C1-Balqui)NHR4, o R1b y R1c son
celectivamente -C{O)-, los cuales junte con los atomos de oxigeno forman un anillo
de carbonato de cinco miembros, o demas como en el folio 347,

D1 revela nucledsidos de acuerdo a la formula i y composiciones farmacéuticas que
los contienen, en donde se define concisamente cada uno de los sustituyentes R1y
RZ de esta molécula. (Reivindicacion 1)

\ . . . D1
Caracteristicas esenciales de la Solicitud
LS 5,395,356
R? R?
N’_.,f}‘“\,.-«s /L &
| | =0 I
Hoty ™ Sy~ M Lo M O
. o HzM™ 7K M
L i g
-.:‘_.:i RID/\\K- i
R"t'lj: TRl . ;
R'> [u] 3
I
[ 1
R es H, ORS & N(R&)2Z 5 5l {reivindicacion 1, pagina 47) I

Ria, R1by Rlicson H, -C{OJR3, grupode |

ol B SPPE-T i [ | e d il A1l
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En cumplimiento del articulo 45 de la Decision 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del términe de 80 dias contados
a partir de la fecha de netificacién de la presente comunicacién. En caso de no dar
respuesta al presente reguerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Notifiquese el presente
del capitulo quintofdelAltul

W

ALIX CARMENZA CESPEDES DE VERGEL
Directora deMNuevas Creaciones (C)

fitio confarme & lo dispuesto en el numeral 5.2, literal e},
primero de la Circular Unica N° 10 de 2001,

El anterior requerimiento fue notificado por fijacion en lista, de fecha

L
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CONCEPTO TECNICO EXAMINADOR TECNICO
NUMERQO: 564 Codigo. 202082




