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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES

2020
Bogota, D.C.,
Abogado
ALICIA LLOREDA RICAURTE.
E-mail-notificacionespatentes@lloredacamacho.com
ASUNTO Radicacién 10-131479
Tramite 011
Evento 378
Actuacidn 219
Oficio e==-10681
Folios 013
Patente de Invencién 1 Patente de Modelo de Utilidad [ ]
Via Nacional _—
Via PCT {fase nacional) Cap. | ] Cap. Il ]

No. Solicitud Internacional PCT/US2009/041432
Fecha de Presentacién Internacional 22 de abril de 20089.

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

1. Documentos estudiados

Descripcion: Folios 45 a 187 22/octubre/2010
Reivindicaciones: Folios 188 a 197 22/octubre/2010
Folios 215a 224 17/enerof2011
Prioridad: US 61047263 23/abril/2008
US 61139449 19/diciembre/2008

2. Analisis de la Prioridad
Se acepta la reivindicacion de las prioridades porque esta solicitud fue presentada
dentro del plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con el
de la prioridad reivindicada.
3. Objeto de la invencion
Titulo de la solicitud: “nucleésidos de imidazol[1,5-F][1,2,4]triazinil, imidazol[1,2-
F11,2 4]triazinil y [1,2 4]triazolo[4,3-F][1,2,4]triazinil para el tratamiento antiviral’
(modificado en el folio 202).

El problema planteado en esta solicitud consiste en proporcionar compuestos que
utiles para el tratamiento de infecciones por virus de la familia flaviviridae.

Para resolver este problema técnico la solicitud en estudio proporciona un compuesto
de la formula (1) y composiciones que io contienen.
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Compuesto |

El objeto de la presente solicitud se relaciona con la Clasificacién Internacional de
Patentes (CIP): CO7D 487/04; CO7H 19/23; A61K 31/395, 31/7052, 31/41 31/4188
y A61P 31/12.

4. Excepcion a la Patentabilidad (Art 20 D 486 literal (d))

El objeto de las reivindicaciones 21-26 no es patentable de acuerdo con el Art citado.
5. Reivindicaciones relativas a un uso o a un segundo uso (Art 14y 21 D 486)
El uso de la reivindicacién 27 no es patentable, de acuerdo con el Art 14,

6. Determinacidn del Estado de la Técnica

El estado de la técnica se determiné con base en la fecha de presentacion de Ia

solicitud de prioridad mas antigua: abril 23 de 2008 y se encontraron los siguientes
documentos que anticipan el objeto de esta solicitud:

: " Fecha de
item Documento Titulo Publicacion®
J. Chem. Soc., Synthesis of C-ribosyl imidazo[2,1-f
D1 Perkin Trans, 1, 11,2 4]triazines as inhibitors of adenosine and 01/enero/1999
1999, 2020-2936 AMP deaminases
Nucleoside derivatives as inhibitors of RNA- "
D2 US 20040067901 dependent RNA viral polymerase 02/diciembre/2004

D1: divulga( Pag. 1, Abs.) que el 3-B-D-ribofurandsido de la nueva imidazo[2,1-f]
[1.2.4]triazina es isémerico e isoelectrdnico con el nucledsido deaminoformicina que
es un buen inhibidor de la adenosina desaminasa (ADA)

OH
- N
HMN
\N/ ~ b
Q-
I/OH HQ ‘ .‘VOH

OH BH

Compuesto 1 Compuesto 3 Compuesto 4

De igual forma, da a conocer que los inhibidores de la enzima desaminasa
relacionada con adenosina ADA son de interés como potenciales fungicidas, y en |
quimioterapia viral y del cancer. Indicando que el isomérico ADA inhibidor (compuesto
3) es un ribodxido de purina , el cual se une a la enzima como hidrato covalente y por
altimo refiere que un simple cambio de C-4 y N-8 del anillos pirazolo-pirimidina
(compuesto 1) da como resultado una molécula diana nueva la furanosil imidazo[2, 1-f
1[1,2,4]triazina (compuesto 3)

D2:http:/iworldwide.espacenet.com/publicationDetails/original Document?F T=D&date=
20040408&DB=EPODOC&locale=en EP&CC=USANR=2004067901A18&KC=A1&ND
=2 divulga( Pag. 1, Abs.) una serie de compuestos derivados nucledsidos de férmula
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I Gtites como inhibidores de la replicacion del ARN viral dependiente de ARN,
utiles para el tratamiento de la infeccidon por el ARN viral dependiente de ARN.
Particularmente Gtiles como inhibidores de la polimerasa NS5B del virus de
hepatitis C (VHC), como inhibidores de la replicacién del VHC y para el
tratamiento de la infeccion por hepatitis C.

O f5

Compuesto |,

Adicionalmente, da a conocer a través de sus realizaciones preferidas los siguientes
compuestos.
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Ejemplo 129 (P&g 62, Par. {1217]) Ejemplo 73 (Pag. 45, Par. [1015])
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Ejemplo 62 ( Pag 41, Par. [0959] )
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Ejemplo 52 (Pag 10, Par. [0941])

7. Examen de Patentabilidad (Art 14 D486)
Nivel Inventivo (Art18 D486)

La reivindicacién 1 corresponde a un compuesto de formula |.

RN :
e—CH; N
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compuesto |

Comparacion de las caracteristicas técnicas esenciales, con las del Estado de la

Técnica:
Solicitud D1 D2
Un compuesto de farmula |
Yo 0 W
Un compuesto de férmula | S €N
R
a. ’x.-ll /-\\“H L
wi
O—CH, o \\)\/“\_“’4‘]\\“,
n“"‘.':‘ ‘\f‘/\
n*..\! as T
Bow
compuesto |

donde
A £y y Dson N é CHy R" es hidrogeno
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R', R’ R*, R*6 R°

AlmenosunR' R? R* R*oR%es
N(R%z, Ni, CNs NQ;, S(Q),R?, haldgeno,
alguilo {Cy-Ca). {C.- Ca) carbociciilalguil,

alquilo(C,-Cg)sustituido, alquenilo(C;-
Cs), alquenilo{C-Cg)sustituido, alquinilo
(C2-Cy), alquinilo{C,-Ca) sustituido a
alquilnit o arito-alquilo (C4-Ce) ¥ cada
restantes R', R?, R?, R*a R es,
indepandientemente, H, OR® N(R¥);, N,
CN, NQ,, 5(Q):R*, haldgena, alquilo(C-
Ca}, carbaciclitalquil {C4+-Cg), alguite(C,-
Ca)sustituido, | alquenilo(Cy-Ce),
alquenilo(Cz-Cg)sustituida, alquinila (C,-
Ca), alquinilo{C;-Cs) sustituido a atquilnil
o arilg-alguile (C-Ca) 6 cualquier dos R',

RZ R® R* 6 R* carbone adyacente
atomos si se toman juntos son - GCOY0
- 6 cuando se toma junto con los atomos
de carbono del anillo al que van unides

forman un enlace doble.

R?

H, -C{(=0)R", -C(=O)OR", -
C(=0)NR"'R'"?, -C(=Q)SR", -S(OIR" -
SORR" -S(HOR™, S{ORLIOR™, -

b —

SOMNRVR™, o w

—

YoY'

Cada uno son O, §, NR, "N(Q)(R),
N{OR}, "N{O}OR), o N-NR;3;

W'y w?

al ser tomados juntos,son -YX(C
{R"2)3Y%: 0 uno de W' o W? junto con
R*oR'es Y yel otro de W' o de W
es férmula la; o W'y W cada uno, son
de forma independiente, un grupo de la
férmula ta:

Formula la

donde: cada Y? independientemente es
un enlace, O, CR;, NR, "N{O}RY),
N(CR), "N(O)}OR), N-NRz, 8, 8-8, S(0O)
0 5(0)z; cada Y* es independientemente
0, S oNR.

Un compuesto 3
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Compuesto 3

Indica que el 3-8-D-
ribofuranésido de (a nueva
imidazo[2,1-f]
[1,2.4]triazina
(compuesto 3). Es
isomérico e isoelectrénico
con el nucledsido
deaminoformicina
{compuesto 1)

uH
Compuesto 1

R', R? R* R*6 R"

R'es hidrégeno, alguile (C,-C.), alguenilo(C,-Ca) y
alquinilo(C.- C.) opcionalmente sustituido por
amino, hidroxi ¢ 1 a 3 dtomos de flludr y una de R?
y R*es hidroxi o alcoxi (C,-C.) y el otro de RPy R®
es selecsionado del grupo
hidrégeno, hidroxi, halégeno, alquilo (Ci-Cy)
opcionalmente sustituido por 1 a 3 dtomos de
flluér, alcoxi {C,-C.) opcionalmente sustituido por 1
a 3 atomos de flluér,
Cy-Cealguenitoxi, alquiltic (C4-C.). alquilcarboniltio
(C1-Ce),ariloxicarbonii,azido,amino, alquilamine(C,-
C4) y sialquil (C-Cy) amine.

R? es hidrégeno, alquilo (C-C.), alquenilo{C-Ca) ¥
alquinita(C,- C.4) opcionalmente sustituido por
amino, hidroxi 6 1 a 3 atomos de flluér y uno de R!
y R*es hidroxi o alcoxi (C4-C.) y el otro de R' y R?
es selescionado del grupo
hidrégeno, hidroxi, halégeno, alquilo (C;-C.)
opcionalmente sustiteido por 1 a 3 atomos de
flluér, alcoxi (C4-C.) opcionalmente sustituido por 1
a 3 dtomos de flludr,
CxCsealqueniloxi, alquiltio {(C,-C.). alquilcarboniltio
(C1-Cs) ariloxicarbonil azido,aming, alquilamino{C,-
C4) y dialguil {Cy-C.) amino,

R* es hidrégeno, OM, SH, amino, alguilamino(C,-
C.), dialguil{C,-Caaming, cicloalquil(Cs-Cslamino,
halégeno, alguil{C;-C.). atcoxi{C1-C4) & CF,

| R es hidrogene. metil, hidroximetil o fluorometil.

Y

H, Ciealgquilcarbonil, PsOyHy , P2O4Hs, ©
P(O}R’R™®

RQ

hidroxi, OQCH.CHSC(=Q)alguiloC+-C.,
QCH:CH;SC(=0)CalquiloC4-Cs,
OCH0(=0)0alquiloC,-Ca, NHCHMeCO:Me, OCH,
(alquiloC,-C4), O{C=0)alquiloC,-C,.
J‘Aﬂ/\r‘\\'ﬂ‘il-mﬂh )H{O/Y\-‘-“““:-M'Hl
o]

UEH T T A1

R10

hidroxi, OCHCH;SC{=0)alquilaCy-C.,
OCHzCHzSC(=O)OE|qUilDCqu.
OCH:0(=0)QalquiloCy-Ca, NHCHMeCO:Me, OCH,
(alquilaC,-Ca), O(C=0lalquiloCy-C.
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Solicitud

D1

D2

Realizaciones preferidas

Compuestos divulgados

Realizaciones preferidas

A J; .
:T fs i) N
HOS,  §-N. 2 (1 J {A
U
HO:' "‘OH m( .‘m il \mu'
jemplo 62 ( Pag 38 Ejemplo 54 (Pag 36
Compuesto 1 Ejemplo 62 ( Pag 38) Jemplo 54 (Pag 36)
Compuesic 3
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compuesto 10
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Compuesto 1
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Ejemplo 129 (P4q 62, Par. [1217))
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compueasto 16 3
Ejemplo 73 (Pag. 41}

El documento D1 se consideran el estado de la técnica cercano a la invencion
definida en la reivindicacién 1 porque un derivado 3-B-D-ribofuranésido imidazo[2, 1-f]
[1,2,4]triazina inhibidores de la enzima desaminasa relacionada con adencsina ADA
de interes como potencial fungicida y en las quimioterapias virales y del cancer.

La diferencia entre la invencion, definida en la reivindicacién 1y el compuesto | del
documento D1 corresponde a que 1.) La invencion define en la posicién 5 del anitlo
[2,1-f] [1,2,4]triazina un grupo de sustituyentes que incluyen (halégeno,amino,ciano,
entre otros) y el documento D1 refiere un sustituyente hidrégeno.

La diferencia entre la invencién, definida en {a reivindicacién 2 y el compuesto | del
documento D2 corresponden a 1.) La invencién define como sustituyente en la
posicion 2 de anillo tetrahidrofurano una base nitrogenada seleccionada entre
imidazo[2,1-f} [1,2,4]triazina y (1,2 4}triazolo[3,4-[1,2 4]triazina y el documento D1
refiere como sustituyente un grupo de base nitrogenada que incluyen 9H-purina, 3H-
pirazolo[4,3-d]pirimidina, 1H-pirazolo[3,4-d]pirimidina y 7H-pirrolo[3,2-d]pirimidina.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invencion se
puede formular asi: “cdmo modificar los sustituyentes del compuesto 3 del
documento D1 para asi obtener nuevos compuestos alternativos Utiles para el
tratamiento de infecciones por virus de la familia flaviviridae

Sin embargo, dado que el documento D1 refiere que el 3-B-D-ribofuranésido de una
nueva imidazo[2,1-f] [1,2 4]triazina (compuesto 3). Es isomérico e isoelectrénico con
el nucledsido deaminoformicina (compuesto 1), por lo cual una persona versadaen la
materia entenderia que el anillo imidazo[2,1-f] [1,2 4]triazina es isomérico e
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isoelectronico al anillo 3H-pirazolo[4,3-d]pirimidina para los ribofuranésidos y que
estos poseen actividad antiviral y que el documento D2 refiere que el anillo 3H-
pirazolo[4,3-d]pirimidina puede ser sustituyente de una serie de compuestos
analogos a nucleésidos inhibidores de la RNA-polimerasa viral dependiente de RNA
en especial inhibidores de la replicacion del virus de la hepatitis C (HCV)
perteneciente a la familia flaviviridae.

En consecuencia, una persona del oficio normalmente versada en la materia, estaria
motivada o tendria suficientemente expectativa de éxito modificar los sustituyentes
del compuesto 3 del documento D1 para asi obtener nuevos compuestos alternativos
utiles para el tratamiento de infecciones por virus de la familia flaviviridae de la
manera que esta sugerida en el documento D2. Por lo cual la reivindicacion 1 se
considera obvia,

Puesto que las reivindicaciones dependientes 2-18 no mencionan caracteristicas
inventivas adicionales tampoco se pueden considerar inventivas.

8. Conclusion

Los requisitos de Patentabilidad de la presente Solicitud estan afectados asi:

item Documento Reivindicaciones afectadas Requisito que afecta
J. Chem. Soc., Perkin
01 Trans. 1, 1999, 2829- 1-18 Nivel Inventivo
2936
D2 US 20040067901 1-18 Nivel Inventivo

En cumplimiento del articulo 45 de la Decisidn 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacidn de la presente comunicacién. En caso de
no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesién, se denegara la patente,

Se invita al solicitante se sirva indicar, si asi lo considera, su renuncia al término
faltante (60 dias) y presentarla por escrito.

Notifiquese el presente oficio conforme a fo dispuesto en el numeral 5.2, literal e), del
capitulo guinto del titulo primero de la Circular Unica No. 10 de 2001.

/"@'

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

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

0 6CY. 2012

Elaborado por: Lenin Robero Guerrerg. @ 6

Revisado Por: Consuelo Leguizamon Leguizamén.
Aprobado por: José Luis Salazar Lépez.
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Synthesis of C-ribosyl imidazo[2.1-£1[1,2,4]triazines as inhibitors

of adenosine and AMP deaminases

Phillp ). Dudfield,” Van-Duc Le,’ Stephen D. Lindell” and Charles W, Rees?

NiXadd

? AgrEvo UK Limited. Chesterford Purk, Saffron Walden, Exsex, UK CBI0 1 XL
* Depariment af Chomistry, Imperiat Coltege of Seivnce, Techmodogy ond Medivite, London,

URSHT24Y

Received {in Cambridge, UK) 20th May 1999, Accepred 29tk July 1099

The 3-f-p-ribofuranaside 6 of the new imidazaf2.1-7[1.2.3}triazine 27 is isomeny and isoelectronie with the
nucleoside deaminolormyemn | which is a good inhibiter of adunosine deaminuse (ANAY while is 5'-monaphosphate
1is a good inhibitor of udenasing 5-monophesphate deaminase (AMPDA), The é-merhyisulfanyd derivative 7 of & is
synthesized by condensation of the monogyelic 1.2,d-trizzine % with bromao aldehyde 10, which is accompunizd by
cyclization to pive the protected C-nucleoside 21: the 3-methylsullanyl gronp of 21 is removed by replacement by
hydrazine and oxsdation. The 1,2.4-triazine 9 cyclizes similarly with chloroacetaldehyde or its dimethyl acetu Lo

give 6.8-bistmethylsullanyljimidazef2,1-, ][ 1,2, 4]tiazine 17. which js converted inte the parent heteracycele 27 by

two routes. and inte mono- and di-subsiitared derfvatives (19, 24, 24, 28, 28-30) of the new ring svstem. Riboside 7

is an inhibitor of mammalian ADA (1C,, 40 pM).

tnhibitors  of the enzyme adenosine  3'-monaphosphate
deaminase {(AMPDA, EC 1.34.8) have patential for use as
herbicides and in the treatment of ischaemia.? Inlibitors of
the related enzyme adenosine denminase (ADA. FC 1.54.4) are
of inlerest us polential fungicides ' and in cancer and viryl
chematherapy.* Deaminoformycin | and he corresponding 3'-
phosphate derwative 2 hine recently bean shown 1o be gaod
mhibitors of ADA and AMPDAL respectively® The momeric
ADA inhibilor, purine riboside 3. binds o (he ensyme as
the covalent hydrate 4% and it is believed that sn analogous
hydration aiso accurs upen binding of 1 and 2 1o AIRA and
AMPDA. Caleulation of the heats of farmation differences
hetween the N7-H and NS-H wauiomers of the pyrazola-
pyrimidine ring system znd their cormesponding covalent
hydrates indicared that the less stable NB-H tvtomer & formed
the mere stable hydrale Thus. in an ¢fforl (o improve inhibe-
lory potency we have attempted o design new non-tautomers
heteroeyekes possessing similar eloctronie propertics o siruge-
ture 5. Simple exchange of C-4 and N-8 of the pyrazolo-
pyrimidine ring gives 1he furanosyl imidazo{2,1-£111,2 d]iriazine
6 ax i new tiarge! molecule. Calculations suggested that this [0n
aromatic sysiem would veadily underge covalent hydration as
H

H H
NF N N f’\/[“ Hiy /I N
N I R N
l;«T { L-"“N N> I‘:"N l N>
5. B, 2D
RO <" Yom HO TR “om

o

o BH B
1A=H 3 4
2R = POMNa,

N S
N .
CLm ey
w5y o BA=H
, © L\ 7 R= 5Ma
HZ - HoH
GH

desired Tor biological acuvity” This heterocyelie ring systerm
was vnknown although various physical chemical propertics of
some of ity derivatives have been caleulated . and same related
fused benzimidazo derivatives have been reported.”

We pow describe the synthesis of the imidazo[2,1-1)-
[1.oélimazine ring sysiem. including 1he parent 27, and pur
biolagieal wrget. the Conwclenside 7. The presence of the
bemethylaulfonyt group m 7 Gieilinted 1he synthess and, based
an the results of studics with substituted purines!'® should be
compatihle with wchioving inhibinon of ADA and AMPDA.
Thsconnection of the €3 N4 bond of 7, with itroduction of &
second methylsulfanyl eroup for svnthene convermence, feads (o
the wmine B which could be cansiructed from the aminotriasine
% and the broma aldehyde 11 Scheme 1),

G,

DS

10 A= BuFh;Ei

Srheme 1

Results and discussion

The bromo aldehyde 10 was synthesized from n-ribose by
adupting the method used by Clingerman and Secrist in their
synthesis of the relased compound Hia.™ (Scheme 2). We found
that whereas tritylation of the peetonide of v-ribose afforded
the protecred n-ribose 11a in only medest vield (48%4), silylation
with ter-butvldiphenylsilyl chloride gave 11 in good vield
(75%0). Withig reaction of the masked aldehyde 11 wilh the
stabilized phosphoras vlide, cthyl hromottriphenylphosphor-
anvlidenciatelme,”” followed by addition of DBU 10 aid

A Chemr Sae, Pevlein Tvans, £, 1999, 2929 2936 2029

This journal js € The Roval Soviety of Chemisiry 1999
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cyclization of 1he open-chain compound formed. gave n good
vield af the ester 12 ¢82%). Reducton of this ester with
DHBAL-H in dry 1oluene ai low tempersture gave the deared
brome nidehyde 10 (584 (Scheme 2)

Br ar
o
NG VLN o o
TNy .no/\gkco;r_t TN Y e

0..<

Pl P

12F = 1BUPR,S:

i,
s

X
o,
o

i
I
W

11 A= kBIPMSi ’
112 A 1 PAC i 10 B=1BUPR

108 R = FnC

Scheme 2 Reageis and conditions {uned plefds): (3 PhyP=CBrCO,Ey,
reflux, ¥ h; then DRL (240 (i) DIBAL-H, PhCH,. - 100 °C, 15 min
{58% 10).

A key leature ol this synthesis of the Conucleoside 7 is 1he
availability of aminotriazine 9 in gram quantities by a rapid und
reliable method (Scheme 3).F 6-Azauraci! wos brominated in

"-i o S
]

Br NH; A
»N’l\/ ) a—w’l\( : WA NH,
| Jy (R |
0/\weN O/ N"\' J'-. L p—
H M 87 .

H "
13 14 15
i
CF: SMe
e | NH N 1 It
o LN " S |
Mes™ N Mes’L‘N’
18 8

Scheme 3 Reagenrs and conduiois \und yields): () WHy,,. Cuin),
autoclave. 80°C 2 d (74 (i} P,S,, py S, reflus, 5 I (i) (a) Mel.
13 NaOH. EtOH, RT 4339, 7% (161, (] Haniyg's base, Mel. DM,
RT. 16 h (32 9 from 143,

high ricld 10 give 13, from which the bromine was displaced by
liquid ammonia in an auloclave in the preserce of copper
powder a1 80 °C 1o pive the amine 14 1n 7% vield. Atternpts to
simplily this procedure by working sl atmaspheric pressure or
in a Carius tube, and with ammanium scetate in place of
ammonia, all pave much lower yvields of 14 Thiation was
accomplished will phospharus pentasultide and pyriding in the
presence of sullar, but afier extensive purification the dithiune
15 wis isolmed in very low viekl. Mothylstion of 15 with
iodomethane and aqueous sedium hydroxide m ethanol gave
amine 9 together with a small amount of ethoxy compound 16,
though the Tutter could be avoided by using Hinig's base in
DCM Tor the methylation reaction. The tedieus and wastelul
purificatian af the dithiong 15 could be wvoided by methylation
of the crude marerial befure purification,

The 1.2.4-triuzine 9 was first converted into the heterocyelic
aglycone of the Conuclecude Larpet for wse in maoded desulfur-
ization teactions Treatment of 9 with chlaroscetaldehvds and
4 A molecular seves at amhient 1emperature gave A 8.bis-
fmethylsuwifanyimidazo[ 2.1/ )[1.2.4]trazine 17 (6351 chinro-
acetaldehyde dimethy! acetid i (oluene with o cati v b imount
ol Wluene-p-sulleme acid at the same wemperiture gne a 754,
vield. Desullunzation of the bis-sulfide 17 with Raney nickel ™
in boiling ethano! or with mekel boride generared m sine' faited
Lo gave Lhe parent helerocyele 27, Similar reductine desviluris-
wtion of the teiuzine ¢ with Ranes mickel s boiling water
resuelted only in hydrolysis of the S-methylsulfany) group 0 pive
I8 (62%), presumiably as a coasequence ol the elevizaphilivity
of the trinane S-position. With the failure of reductive
desubfurization we turmed to the hydrazine-oxidation method

293 S Clhem. Soc., Perkin Trani. 11999, 29292036
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which has been used, for example, in the removul of a pbenyl-
thio group froms o punine® and a methyithio croup from o
L2 A triuzine.” With 1wo equiv. of hydrazine monohydrate in
reMlning ethanol for | h bis-suifide {7 gme the moanchydrazine
19 in high vield, an excess of hydrazine in reffusing ethano! for
12 h stiil gav e only the monohvdrizine. Subsequent experiments
showed that conversion of 17 inio 19 (8975} regured oniy | T
roum lemperaiure. The hydraane groop was readily remoyed
by oxidation with yvellow mercuric oxide (Hgh in refux.
e elthanol tor 5 1nin o pive G-(methylsulfioy hmdarso[2.1-0 ]
[1.2.4}irtazime 20 166%.,) (Scheme £).

SMe ua NS,
—— -
& N S, Mo x> Nj
MeS” TN Me3™ TN Mes/j\N'

17 19

Scheme & Rewenss wud comdetiony tend Vb, i) DICHLCHO. 4 A
MERTI6F 1er CICHCPOCH ), PRCH,. PTSALS0 C M W7o,
Tin Ra N Hyon reflus, 12 b2 (oiy S HeHO, FOHC R T h
489 ey HeQ LeON. reflox, < mm 1661

We now plinned to apply this removal of the 8-methyl-
sulliny] group 1 the synthesis of the Canucleoside 7. following
coupling of the amine % with the uldehyde M. Condensation of
% with 10 in oluene in a Dcan-Stark apparstus for 24 b was
accompanted by spontinenus cychzation (o give the protecied
C-nucleosde 21 (56" 10 rensonable vield (Scheme 51, The sikv
derivative gave a much cleaner redction than the anulogous
rits | derivative. but it only worked well en a small seale {up 10
2t mg), the vield being much rediced ona | g scale. However,
with ¢ muxture of teluene and HMPA as solvent at 100°C a
reasonable vield of 21 (62%) was remnstited on the farger wale,
Mhe homagenens of the "Hoand 'C NMR spectra mdicated
thut the condensation reaction gave only the f-isomer of 21,
The PC data were fully consistent with the assigned sieren-
chemistry and in particular the chemical shilts of the iso-
propylidene methyl groups and the quatcenary carbon (4. 26.
28 and 115 ppm, respectively) agreed with the salues reported
for |-substituted ribose derivatives.™ The 'H NMR signals, at
230 MHz, for the isoptopylidene methyl groups appeared
dy 137 and 1.62 (Ad > 20 Hz) which also supports f-sterco-
chemistry, and Ju, was 370 Hz {uscally about & Hz for
u-forms). This assignment was subsequently verified by X-ray
duffraction analysis of u related denvative 7 (below). Synthesis
af the protected C-nucleoside 21 wias now reproducible ona | g
scdle. and we next studied the removal of the 8-methylsulfanyl
group Treatment of 21 with hvdrazine hydrinte in refluxing
ethannl for | b gave the manohvdrazine 22 (8730, which was
oxmhred with yellow mercuric oxide 1n refluxing cthanol to give
the ¥-unsubstituied prowwced Coucleeside 23 17250, La con-
trnst with the madel reactions abave, beth of these reactinns
required bolig ethannt and & fnnger reacion time for comple.
tion The NMR spectri af 22 and 23 were both v agreement
with the Bconfiguration (Scheme ),

Our first aempt at deprotection of 2¥ invalved simuhiancous
removal o bnth protecning groups with agueos rifluoroacetic
acid.” which proceeded only in low vield. Better wus 1o remaove
The silvl group with wosbuiylammonium fAuoride (TBAF) in
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Scheme 5 Reogenss and conditions {and vivids): () PhCH,, K,C0,,
Dean Stark 24 h (36%) or PACH,, HMPA, 100°C, 24 h (627); (i)
WoH,H 00RO, reflux, §h (87%0): (i Hek E1OH. refluy. 2 h (7
mlTBAF THF, RT. 1 min {30%0. {1 60 8 ACOH. RT, 18 b (6070,

THF (907 followed by hydrolysis (60%) of the acetonide with
agueous aectic aeid, both al raom lempurature, to pive the nal
target 7 iScheme 51 Fortonately there was ne sign of acid-
calalvzed addition of water teovalent hydrtion™) a the
free 8-position ol the imiduzatriazine. The B-confizuration of
C-mueleoside 7 was wgain supported by the 'H NMR spectrum
in IMSO-d, which showed the H-1" mipnal as 4 doublet a
iy 5.16 with a coupling constant of 6.23 Hz, similar to that for
the related Cenuclenside deaminoformycin 1 4 5.08. J 1.5
Hz).**' The structure and stercochemistry was subsequently
confirred by singlescrystul X-ray dilfraction,®

Tmidazof2.1-f1[1. 2 4lriavine 27

Having synthesized the C-nucleoside 7 we wished to remove the
remuining methylsulfany] group, though model studies sug-
gested that this would be difficult. In the hope of providing a
better leaving group, sulfide 20 was converted into its sulfone 24
by trenument with either m-chloraperbenzaic acid (MCPBAY in
DM or polassinm permanganate in acetie acid. Bath methods
zave stmular vields but oxidation with permanganate 1ook anly
30 min s opposed 1o 24 h for the peracd. Nuclcophihe dis-
placement of methvlsulfonyl by hydrazine was very fast and
uriually quamitative. and oxidation of the resuftung hydrazine
25 wilh nsercuric oasde gave il parent heteroovehc syvstem,
imidaze[2.1-7)11. 2 d]trinzine 27 as i colourless oif i dow vield
{IR%A) {Scheme &) Low sields are somctimes observed in the
oxidation ol hydrazines which atford products susceptible tw
covalent hydration since the hydrite can be oxdized by mer-
curic ovide 10 give the corcesponding keto product, which i
sometimes isolated,

We had hoped to repiace the methylsutfonyl group in 24 by
hydrogen in one step with NaBH, lollowing a relaled literalure
reaction.™ but similar treatment of 24 with NuBH, w room
wokperature gave the dihvdro derivative 26 (Stheme 61 with the
methylsulfonyl group intact. This parallels the ready reduction
of monocyclic 1.2.4-triavines 1o their dihydro decivatives® We
sherefore returned 1o the bis-sulfide 17 und s oxidution with
KMud, inacetic acid: this gave only the monosulfone 28 (63%)
in agreement with the exclusive oxedation of 3.5-bistmethyi-
sulfanyl}-1,2,4-triazine to the 3-methylsulfone.?® With both suh.
striates the sulfur which is not oxidized is made bess nucteophilic
by the eleciron-withd rawing heteroatoms. Redoction of selfone
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S NAr:~N /\r
MeSO?A\N'N g HNHN’L \)
H
B lw
'
HN/\F:M N//'\F)l
w_-so;'){\.\l‘u“y IQN’N\/)
26 27

Scheme & Bragenns and s omehinns Lt viekdvy G(a] MCPBA, XM,
KT. 28 b (32w ar KM, AcON, 134, BT, ¥ min (58 i
SaHHAL BIOH, RT 4 mnn 497%0 (o HgQn ELOH, reflus, 10 min
AN uw‘mHH EIOH CHCL RT, 10 mun (345,

8 wath NaBH, under the Hitoshi eondinons? gave the
G-unsabstizuted midazotriazine 28 ("%, no reduction of
the heteracyclic ring being observed 1 the presence of the
§-methylsulfunyl group. This proup was then removed with
tydrazine hvdraze in ethanol e give the hydrazine 30 175%).
tollowed by oadation with mercuric oxide. to give the parent
imiddrotiasine 27, identical wilh 1t dewribed above, but in
slightly better vield (27 oy (Scheme 7). We hope that the method

She SMe THNH’
. v \”\r;'\\ T \""'h:\) I M'/A\rJN)
T L 4 Ty N SN

28 8 0

I

ar

Scheme T Aeagenes umd condivtons {and yields): (i) KMa0,, AcOH.
FLO. RT. 30 min 163%); ¢ii) NaBil,. CtOlL. CIICly, RY, § men {79%);
ni) N,H,-H,0, EtOFL RT. 2 h (76%); (v} HgO, EeOH, reflus, (0 min
12750,

develaped for the synthesis of 27 will be applied to the synthesis
of ribofuranoside 6 in the Tulure

In the course of this work the new ring system. imidazo[2.1-/)-
[1.2.4}rmzine 27, has been prepared. together with several of its
mana-. di- and tri-substituted derisatives including the rbo.
furanosde 7 Preliminary biovhemicul studies indicale that 7 is
annhibitor of mammalian ADA (10, 40 pM). Further details
comeerning hinfogical activiry will be publisbsed eliewhere

Experimental

Tetrahsydrofuran {THES and toluene were used freshly distilled
from sudium wive with benzophenone under mitrogen. All reay-
tens were profested {rom moisture by calcium chloride dromg
tubes, unless carmed oul under w0 dry nitrogen atmosphere.
Anhydrous mapnesium sulfate was used Tor dryine organic
extracts, and voiatiles were removed under reduced pressure.
Biher refers 1o dicthyl cther and iigh petrolemn had boiling
range 60 80 °C. All reactions snd chromutography column elu-
enls were monitered by TLC using connnercial aluminjum-
backed 1hin-layer chromatography (TLC) plates (Merck
Kueselgel t0) F.,). The plates were obzerved under LV lighl at
254 und 330 nm. Flash column chromutography refess (o the
techttique deseribed by Sult™ wing medivm pressure penerated
by a hand bellows or a small air compressor and was used
theoughout. Dry Magh chromatography was carried out with
suction using & waler pump sceording o the techaigue
deseribed by Harwood ¥ Mps were determined wsing i Reichert

F Chem. Sec., Perbdn Trans, 1,199, 20292036 2031
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Kofter hnt-stage apparatus and are uncorrecied. TR specitd
were recorded on o Perkin-Timer 1710FT <pectrometer and
strong, medium and weitk peaks are reprosented by <omoorw
respectivels 'H NMR speciin were recorded on JEQ 1 GSX 270
(i 270 MHz) and Bruker AMIBOWS (a1 300 MH7z) machines
IC NMR specira were recorded on JEQL GSX 270 (ar 68
MUz and Bruker AM3IOOWB fat 76 MHz) machines Dheuter-
uted solvents were used (o homonuclear lock and the sgnals
are referenced to the dewierated soivent peaks. Mass specia
were recorded on a VG Micromass HGE or a VG Autospee
“Q7 mass spectrometer. FAB spectra were obtained using a
ghyeerol matris, and CT meusurements were carried outl using
ammnnia for ionization. Microanplyses were carried out on o
Perkin-Elmer 2400 CHN Anulyver

2.3-O-lsopropylidene-p-rihose™

A selution of p-ribose (30 g, 0.3 mol in dry acetone (&0 ml)
containing conc. hydrachloric acid (0.8 inl} und copperin) sul
fate monohydraie 43 g) was stined overnight at 37 °C. The
solution was neutralized by stirring with caleium lvdrownde.
The inorganic salts were filtered off and washed with dey noes-
ome. The combined orgunic phase wits concentrated o vacwa 1o
give the crude product us pale yellow oil. Purification of the
crude product by flash chromatography on sitica gel (gradiens
elution: 20-20% ethy? acetare in lighl pelroleum) gave the
acetonide (55.1 g 87%) as a colourless oil; vy, (NaCURImY
em ' 3390s (OH}, 1462w, 1383s, 13275, 12745, 12435, (2125,
11165 10685, 957w, 925w, 8715, 3,270 MHz CDCL,) 5.52 (1,
d.J6.2 Hz /1-1). 5.38 (1H, 5, OI1), 4,77 (1H. d. J 5.8 Hz. Ji-2
or H-3) 4.54 (IH. d, J6.0 Hz, #-3 or -1}, 4.35 [1H. m. H4),
419 (1H. « OH). 3.67 (ZH. m. H.5), 145 (3H. 5. CHy. 129
(3H, 5 CHy) AL76 MH2: CDCH) 11209 (CCH,) 10275
(C-10 8766 (C-4). 86.22 (£-2), 81,51 (-3, 63494 C-5). 26 33
TCH Y, 2450 (CH): mdz ¢CLONHG 208 OMNHL S0, 190
(MNH,” H O 10 175 (M- CHL 220 173 (M° H,O.
200, 68 (30) (Found: MNH,™, 208 1189, Cale. oy CoH NG
ATNH,, 20R 1183,

Sefderers-RulyWiphenydsily)- 3L (- sopraps lidene- t-ribo fierunose
I

1

A soluiion ol 2.3-O-isopropyhdence-o-ribose (319 g, 22|
mmol} and imidazale (1,63 ¢ 243 mumaol in DCM (40 ml) at
N7C was treated with jert-butyldiphenvtsily] chlonde (6,67 g,
4.3 mmoll, The reaction mixture was allowed o wurm 1o
25°C and was stirred for 24 h. After dilution with ether 1120
ml) the reaction mixture was washed with waler (S0 m!) and
brine (30 mi). dried 1MgS50,). concenlrimed. and purified by
flush chrematography on silicn el 1gradient elution: 5 140
ethyl acetate in light petraleumy 1o give the epimeric uleohols 11
(.08 g 75%4) as a cotourless oily 2. | mixture: vy, (MaCVfitmy
em ' 3420 by s (OH), 3072w 3050w, 29355, 15905, 1568w, 19885,
1373w, 1420w 1383w, 131 3w, 32320, 1212w, [U75s 990w, 8724,
QRw, Mlw, T0Xs A,4270 MHz COCly 743770 3H, m.
ArM). 7.39-T48 (ARH, m, ArH ) 536 (1H, d. J 1.2 He OH),
4 65-480 (2H. m. H-2 und A3 461 (1H. d. 7601 Hz. H-1.
4.27 4.5 ¢1H, m, A4, majork. 4.15 416 (1H, m, H-4, minor),
AT9-1R0 (1H, m, A-5a). J61-3.69 (I H. m. #-5b), .37 (IH. s,
Cif. miner). 140 (AH, s. CH,, major), |48 {3H. 5. CH,.
minor), 132 (3H, s CHLomajon., L IDI9H, s ‘Hub (76 M2
CDClyL [135.76. 13558, 130.44, 130,25, (28,13, 128.07. 127.92,
120.73) {Ar ) [113.04, 112.15) (CCH,). [103.44, 98.04]
(C-1). (87.36. B7.11] (C-4), [S1.99, B1L.AR] (C-2), [61.30, 79.54]
(., [66.09, 65 53] (C-5). [26.92, 26.89] (C(CH, L), [26.60,
24.71) (CHy). [26.50, 25.00) (CH,). (26.1%, 19.16) [CICH, L)
iz (CENH,y) 446 (MNH, |, 1245, 428 (MNH, — H,0. 6).
atl iMH™ = HDL 10, 371 (M7~ 'Bu, 20, 333 {0y, 274
(M™ ~ 2Ph), 241 (8), 221 {15, 2E6425), 199 (28, 181 413). 161
(MT = QSKilh, By, 100y, 9% (28, 78 (30, 58 (24 (Found- C,
ST H. 15 CpHyyOhSi requires CL67T 30 H 7570

2032 J Chenis Soe.. Perkon Trans, 1, 1999, 2020-2916
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Ethy | 3.6-anhydro-2-hromna.7-O-revr-butyldiphenylsilyk 2-deovy-
4.5-¢ kisopropylidene-n-gfycerosneatins and «D-mltro-heptonnte
11

To a solution of S-O-er-butyldiphenylsilyl-2.3-(-isaprop-
slidene-v-rihofurannse 111320 g, 748 mmol) in dry benzene
{10 ml} was added ethyl bromaoginphenylphosphoranyhdene)-
acetate ™ (4.47 g, 10.5 mmal) and 1he solution was heated 10
reflux. After T h, TLC indicated the disappearance of starting
matcrial L1 and the appearance of 3 new products, The reaction
mixtere was cooled to reom temperature and DB (1 drop)
was added. Alter the mixture was slicred for 1 min al room
temperatuge. TLC indicated only 2 compounds The solvent
was evaporated and (he crude pioduct was purified by flush
chromarography on silica gel tgradient clution: 10-15% ether in
tight petraleum) o furmsh a musture of geters 123,54 g, 82%0
as a colouresy oili v ANACHlImyem ™ 3572w 3050w, 1736y
(=0, ester), 1590w 1473 (4205, 1382 12725, 133w, 12645,
12E3w TIRSw, 1186 1] 04y, INS05 1028, 966w, Bodw, 742w,
T s, 00270 MHA CTHCL0 .68 774 (4H. m. Ar (M), 73R

TV m ACHO AT LRI H, my J-dand I8 4.8, 8.80
(WH, each d_ J 300, 3.23 Mz, J1-2p 439 242 (0 H m, -,
4,244 32 3H. m. H-6 und COCHCH,Y, 30642381 (2H, m.
AT LI9GH, a Oy magor). La0H. s CHG minery, 157
(3R 5, CH,. major), V.8 (3L s, CHy minen. L3I0 (ML L S
716 Hz, CO,CH.CH Y. 111 (SH, 5, 'Bul; ded 76 MHz CDCL)
16828 (C=0. ester), [1AS. P31 132680 13004, (2992
127.04, 127.84] (Ar ©), LIAS9 (CCH,), 86,05 £1€-6), 85,91 (-
4), 84,29 (C-3 or C-3), 82,35 (€-3 or (-3), 64.90 (C-7), 62,12
(CO;CHCH,) 44.59 (CHBr), 2731 (CH,. 22,01 [CICH,),L
25.5]1 (CH;) 19.24 [CICH,),)L 13.92 (COLCH,CH,): mt: (CLL
NH;) 5960 594 {MNH, | B8%), 320 (M - 'Bu. 30}, 516
(MNH,” — Br, 100}, 497 (M — Br. 51 441 {42), 421 (35), 383
(51 295 (18). 274 {16), 216 (45). 196 (28). 169 (18), 91 (181 38
130 (Found: €. 38 % H. 6.1. CyuHLBrOSi requires €, 58.2: H,
6.5%, Found: MNH,' 5947893 CuH, BrNO,ST requires
AINH,. 3921 88T).

A= Anhyilros2-broma-7-O-reeonsldiphenylstly 1-2-doox e .5
Q-soprapylidenc-n-gheeern-teetfos and «b-alrraheptose 10

A wofution of Bromo ester 120113 g, 198 mmeli i dry toluenc
fhivarhar - 1007°C was peated with RIBAL-H (1.5 M in tolu-
ene: LAY ml 3295 mmoh added s a cannula and stareed
=100°C for 15 mu. The reaction was quenched with Jdry
methane] (3 mly and she resulting misture wits allowed 1o warm
to 2570, A thick gelatanous mass wis Tormed  This was Rliered
off (Celite pady and washed with ether. The resulting filteate
wits evaporated @ oveese and the residue was purified by fiash
chromatogruphy on silica gel (gradient elotion; 200 3thacther in
light petraleum) to furnish the bromo aldehyde 10 (0,61 g, 38'%a)
as a colourless ol v, ANaCHfilmpem™ 3072w, 3050w, 1732
(O=0 gldehyder, 1580w, 1568w, 14735 |463s 1429, 13835
1244w, 12148 1157, 1 lds, (078 10080, 9990 971w 9k,
824w, F42s, M3e, By 0250 MHz CDCLY 9,50 IH. 6, J 2 37 Ha,
CHO. nugar), 941 {I1H. d. J 3.6% He. CHO. minea ). 7.68-7.73
(4H. m_ArH). 7.40-7 48 (6H, m, ArH) 44 4R3(2H. m, H-4
und A-31. 456 430 2H. m, Hdand H-23 4026 4 294011, m,
180, AT0-38R 2H, m, =T 1390 141 16H. cach s, CH..
miner). 1.37. 1.39 (6H, each s, CH,. majori, 112, 1.10 (94,
gch 5 "Buj o6 Mtz CDOL) 19207, 190.66] (VIO
[135.72. 135,01 132,66, 130,10, 130.02. 129.91. 129,84, 127.94]
(AC Cy [1T4.73, LIDNR] (CCHy), {8619, §5,3d] (L-R), {84,249,
84.22] (€-4). [82.89, 82.73) (-3 or £-5). [82.02, 31.44] (-5 or
C-3). [64.67, 6395 C-7), [55.95, 52.60] (CHBr), {27.51, 25.60]
(CH,) [27.38, 25.48) (CH,). [27.05. 26.95) [CICHY,). 19.29
[CICH, 1) miz (CT, NHyp 5520 550 IMNH,'. Y. 472
(MNH" = Br, 120397 (), 177 (21, 295 (6}, 241 {21, 199(91. 181
(6), 161 (58) 129 (22). IDK (451, 91 (100}, T3{26), 6} (50), 44 (20)
(Found: MNH. 3501631 CoH WBrNO,Si reguires MNH,.
550.1624).
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48 (30). 43 (34) (Found: M*, 158,0280, C,H,N,08 requires A/,
138.02621,

R-Hydrazino-&-(methylsulfany imidazo[2.1.£111.2.4]iriazine 19
To a salutian of bis-sulfide 17 (10 mg, 047 mmal) in ethanel

(4 ml) was added hydrazine monchydiate {27 2 mg. D6 m,
(194 mmob) and the misiure was shiered at 25C lor [ h, A white
previpitate was collected. and washed with ethy) neetate. The

precipatiute was recrystallized from ethanal 1o give the 1ele comme

FEtOH i v (NaClNujoleny 7 244200 w (NH). 3328w {NHL
33w, 1694w, 1627w, 16045, 1568w, 1498w, 143515, 19045, 13475,
1304w, 1279w, 12155, 1179w, 1142w 1124w, 1098w, YT 1w, 225,
867w, 7348, 7395, T22w: G, (MKI MHz: CDCL) 1026 (1H, br
NI, 794 (LH. 5. H-2 or 1-3), 7.46 (1H, s. 1.3 ar 1{-]), 4.88
(2H. br s, NA,), 250 (3H. s, SCH,): 8476 MHz: CDCL)
[162.06. 149.94, 130,62, 126,49, 117.90} (Hel ¢), 13.84 (SCH,);
iz (E1 196 (M. 46%), 581 (123, 150020, 133 (5, 11942), 109
(8. 103 {2), 94 140), B9 (26} &4 (7). 73 (25). 6B (7). 45 (100)
(Found- C. 37.6: M. 3.8 N, 42.2%: M*, 196,056, CHNS
requires C, 36,7 H. 310 N, 32.8%: AL, 19A.0531,

fi-{MethytsulfanyDimidazo[2.0-T1(1.2 #]iriazine 20]

To u stirred solunon of the hvdrazine 19 (36 mg, 0,18 mmolym
ethanol (4 ml) was added vellow mercurytny oxide (3 2 mg. 0 35
mmol) at 35 °C. The reaction mixture was heatad o reflux lor §
min, cooled and the nerganic restdue was vemoned (Cehte
pad)l. washed with ethanol and the filtrate was vaporaed m
v W gne A pale vellow solid, Purification of the solnl by
flash chramatography on silica gel (pradiert elution: 3} 0
cther in light petroleum) atforded the tisle compround 2020 mg.
S5 us crystals, mp 1291 3 °C (from DCM-light petrolzum:
P MaCINyelon Y 160w, 1629w, 1383w, | 36w, 1290w,
V16w, S10w, T5dw, 70w, 662w, 5,0300 MHz CDCI,) 9.02
(IH, s, H-8). 793 (IH. 5, H-2or H-33, TRA(TH. 5. H-3or H-2,
261 (TH, 5. SCH, 1 8076 MHz: CDCII[163.42, 149,38, 115.41,
V348, T17.52] (Her C) 1422 (SCHy) miz (Cl NHy) 184
(MNFLT, 1560, 167 (MH", 1001, 183 (), 38 (3. 121 (). 96 {7y,
68(4). 33 (2) (Found: C_43.7: H. 2.3 N 336, C,H N, S requires
CoAaddr M, 36 N, %),

3% -Owsert-Butyldiphenyisityl-2'.3 - O-isopropylidene-f-p-
riboforanosyD)-6.8-bisimethylsullnnytinidazo[ 2.1-£1[1.2.4).
triazine 21

Method A, A mixture of bromo aldehyde 10 (664 mg. 1.25
mrolk amine 9 {23 mg. 1.25 mmol) and anhydrous K,CO,
(268 mg, 1.50 mmol) in dry 1oleene (80 mil) was stirred st reflus
with azeotropic removal of water (Dean- Stark trap) for 34 h.
After the solution was cooled 1o 25 °C, excess of solvent was
removed in vacup 1o give i dark residue. This was purified by
flash chromutcaraphy on silica ped (gradient clution: 10 15%
ether in light petroleum) 1o furnish the title compound 21 (434
mg. 36'0) as pale yellow foam: v, (NaCHiilmyom™ 307w,
Todw, 1631w L3Tdwe {310w, 1dls (272w, 1352w 121dw,
V1545, 11145, 1080, 952w, 863w, T4y 5,(270 Mz CDCL)
TOIT00 (AH mo ArkTE 760 (1M, s, 11-2). 7 32-T.43 (6. m,
ArTMIL 539 (IH, d, J 4.8 He, #-17). 4.97 (1H. dd. J .58, 4.85
Hz fE-2, 482 (1M, dd. J 6.47. 3,70 Wy, #.2"), 4.23-4.27 (I H,
m, H-47, LB 3RA H m. AR 26T DHL W SOHY, 252
(H. s, SCH . 162 AH. 5. CH)L LITGBH N CHYL LS 9l s,
‘Bu Acl76 MHz: CDCly {16347, 16146, 13563, 129.79
13774 (Het CL {83562 133015 130 42, 12730} (A €0, 11258
{(CCHy, 8487 (C-4'). 8397 (-3, 8204 (-2 72.13
(C-0, 6407 (5, 2782 (CH,), 2686 TCICH,)), 25.62
(CHyl 1928 [CICH, 14.20 (SCH.. 1183 (SCHo. mis
(FAB. NBA) 623 (MH", [0F.5, 307 (T 295 {25, 267 (4),
3T 46Y, 225 (120, 197 (193, 135042), 120 (0), 105 (7), 91 ¢1d}, 69
(173 57 (29 1Found: €. 58.6; L. 5.5 N. 8.03, T, H,,N,0,8,5i
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requires €7, 59.8: H, & 15 N, 9.0°%, Found: MH".
€ Hp M 0.8,80 requires AL 623,211,

L2182

Method B. To a stirred solution of amine 9 (120 g, 6,38
mmnl) in HMPA o8 mill was added a selution of aldshyde 10
1140 g, 6 38 mmeh mdry toluene 16 ml} The reuction misture
wus stred ot 10D 7T tor 15 b under mitrogen and then allowsd
cood o 25 O Bwess of salvent was remuosed i vacis Lo gne a
dark residue. This was dissolved in waler and the aqueous solu.
bon sas enhisgted witl ethyl acetate (3 % i mi) The combined
argame extract wis wished successively with water and brine,
dried (MgSOLL and concentrated i vrenw 10 pive the erude
pracier. The resicdue was punlied by flash chromatography on
silica ge! {gradient elution: 10-15% ether in fight petraleum) 1o
atford the titke compeund 21 {2.46 g, 6251 ) which was idenucal
1o that deseribed above,

M5+ (-tert-Butyldiphenylsilyl-2* 3" Q-isopropylidenc-f-n-
ribofuranosy1)-8-hydrazioo-6-(methylsulfanylyimidnzal2,1-]-
[1.2 Altrinzine 22

To a solution of bis-sulfide 21 (50.9 mp, 0.08 mmaoly in ethanod
{2 ml) was udded hydrazine monehydrate {0.02 wi, 0.70 mmaly.
The solutton was stirred and hewted under reflux for 1 h. The
reaction misture s allowed 1o cowl (o 25 °C and concentrated
m aeren The residue was dissolved i DOM (6 ml), washed
with water, dned (Mg&Oy). coneentrnted 21 weews tnd purilied
by flash clhirmntegraphy on silica gel (ether as eluent} do
Turnish the utle compound 22 (43 | mg. 87 - as a colourless
foam o NaClHilmyem ' W42br s INH), 2901w, 2858w,
10945, F61 s 16035, 14235 14285 | 3535 12655 11135 10795,
R, 03 A1 270 MET2 CIICLY 703-7 69 (44, m. Ardiy 7 54
(EH. o H-20 7310 73006H. m, ArH), S35 0O0H L J4 85 He,
UL 5020 H dd S o d? A 85 He T2 48201 H, dd. 76,47,
369 He f0-%) 424 423 01H. m. F-4. 1.84 1.86 {2H. m.
Hp- 570 23 H, 5 SCHL) LA UAH  CHL) LT (3H, o CHY)
LOS 19U, 5, 'Bu (76 MMz CDCL (162,60, 151,39, 135,59,
P33 23, 129,70 (Het Cr {135,589, 133,23, 127.63, 12675 (Ar OO,
11446 tCCH,i. 84,75 1C-47), 8383 10-37), 82,2042, 7.24
(1L 611 (C-8), 2757 4CH,), 26 51 [CICH ), 25.59 (CH,b,
19 23 [COCH ] 1399 1SCH ) mdz (FABD SEBAY 60T (M,
10040, 577 (43, 491 (3). 279 (151, 264 (4), 197 (220, IR3 (d), 163
120138 (5400 121 412y, 95 (18 57 (33} (Found: MH*,
607.2337. €M, N0,5% requires MH, 607.2523),

3(5'-O-tert-RotyMiphenytsily 1-2' 3" - O-isoprop) tidene-f-n-
riboftrannsy )-6-(methy buifanyljimidazof2.1-F][ 1.2 4)triazine
23

A solution of the hydruzine 22 ¢(1.04 g, 1,72 mmol) in oth-
anot (6 ml} ar roowm tempernture was treated with yellow
mereury(n) axide (112 g, 5 15 mmol), The dark solution was
heated 1o reflux for 2 h. Afier being cooled 1o 25°C, the
inorgdnic residue was removed through a pad of Celite and
washed with eshanol, and the combined selution cancentrated
frr vacio 1o give the erude product as a vellow foam. This was
purified by fash chromutepraphy on silica gel (zradient elution;
5 10 ether in light petroleun) 1o furnsh the title compound
23 (712 mp, T2%} as a colowtess foam: Al 300 MHz: CDCIy)
900 (TH. = M-8) 780 (1H, <. -2 7.64-7.70 (4H, m, Ardfy
T3 YA 6H, m, ATH) 346 (1ML d. J 499 Ha H-17), 468

H. 5 SCHW T 63 (3H. < CHL,L 139 (3H, s CH,), 107 (BH. s,
Bul, a6 MHz CDCLY {16356 (49.36, 115,62, 129,85,
2773 Her 1 {13367, 13413, 132,89, 128,00} (At ). 114.87
(CCH, I 84.92 ¢C3%), 83,94 (W3, 82 12 1€-20, 7725 (C-11.
03 08 (C-57). 2762 1CH,). 26 86 [CTCEL)L 2500 (CH,), 19.29
ECCCH, 1), 14 23 1SCH, . miz (FAB, NBA) 377 (MH-. InF ),
S49 031 S19 (i 61 (71 36 6 313 (20 390 18), 273 (). 2y
(250 221 140, 197 £ 150 (18 125 (525, 120 (20). HIS (1R),
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91 (36), 77 (40, 69 (74), 55 (68) (Found: MU', 5772331,
CoH i NASSi requires AH. 377.2305).

3-{2°.3"-(:Isopropylidenc-fi-p-tibofuranosyl)-6-{methyk
sutfanyrimidoro[2,1-/1[1,2.4)triazine

A solution of silyloxy compound 23 (211 mg, 0.7 mmob) in
dry THE (12 mi) was Ireated with #-Bu,NF (TBAF: 0.73 ml of
a UM colution in THF, 0.73 mmol} and stirred at 25"C for 30
min. After dilution of the mixgure with cther €20 mll, water (20
mi) was added. The organic laver was separated. washed with
brine (10 mh., dred (MeS0O,). concentrated. ind purified by
lash chromatography on silica gel {gradient eluhon: 60 70
ether i light petroleurn) o give the ttle compound 111 mg.
9Uta) as a white solid, mp 92 93°C (from DCM ight petrnl-
eumy vy, ONACHIMYerm 7 2341w [DH . 1975w, 2876w, | 694w,
1628w, 13015, 1531 14715 14225 13828 [M2s 1304y, 1274w
12145, 1137w, 11226, 107Rs, 920w, 862w, 763w, 735w, 662w,
G270 MMz CDCL) B.99 (LH. & M-R), TR (1H, s #-2), 521
(IH, d, J 5,54 Hz, H-1°), 5.16 (1H, dd. J 6.58, 5.5 Hz, /1.2,
496 (I1H, dd. J 6.59. 3.70 Hz. 14-3°), 425427 {1H, m. H-4').
389380 02H. m, Hy-5. 291-3220H, m, QF), 282 (3H, s
SCH,) 162 (3H, s CH,y) 137 (3H. s, CH,)L Jo068 MHx:
COCH,) [163.89. 149.65, 13503, 135.05, [26.73] (Het V. 114,93
(CCH,), 84,78 (€47, 82,51 (C-3'). 81.68 ¢-2°). TLI2AC-T'),
62.61 (.57, 27.54 (CH;b 2543 (CH,Y 14.25 (SCH,: moiz
(FAB. NBAFIIDIMH® 20041, 282 (24). 242 (100). 197 (6), |15
(220121 113 91 (301, 69 (42), 551481 (Found- MH* 339 1144,
CaHuNGDLS requires AfH. 330.1127),

f-Methylsulfanyl-3-f-t-ribafuranosylimidaze{2.1-)]1,2 4)-
trinzing 7

A solution of 342" 3-Chisopropyhdene-f-n-nboluranosyl)-6-
fmethylsullfan: Dumidazo[2.1-0[1. 240 naane {309 mp, o.13
mmol} in a mixture ol glacinl acetic acid (2 mb and water
(1 ml) was stirredd 0t 25VC for 18 h. The salvent was remeved
in vacue to dryiess. The residue was reerystallized from ethanal
10 yield the sitie compound 7 (27 mg, 60%) as white crystals
mp 127-208°C (fram EiOH): v (MaCHNujol¥em™' 3d4]
{OH). 3202 (OH). 1693w, 1630w, 15955, 1529w, 13115 12255,
1172w, 11168, 1069w, 1040w, S83w. 957w, 931w, T7aw; 5,(270
MHz DMSO-d, + D,0) 9,14 (HH. 5. #-8), 797 {IH, & H-2),
516 (1H. d. J 6.23 Hz. #-1'), 4.42 (1H. dd. J 6.00, 5,55 Hz,
H-2'), 4,00-2.08 (1H. m, H-3'), 3.90-3.9] (JH. m, H-4), 3.52-
138 (2H. m, M5, 260 (3H, 5. SCH Y Ac(76 M [Hz: DMSCarl)
[163.29 13031, 13537, 13503 129.26] (Heo ¢, 83.20 (047,
A8 (10 FRTEL2N TIEE (O, 6218 105, 1448
ASCH ez (FABONBAR 299 (MEL 407), 373 (50, 242 (6}, 192
{220 165 (18). 150 (403, 133 (65), 124 (28). 1200431, 103 (32, §9
(900, 3701000, 69 (20, 63 (320 51155 (Found C 43, L H. 4 &
WoOIRT CLEHLNLOLS oquires €. 443, M, 47, KOTE8.
Found: MH=. 299 0809, C H i NL0LS requires H. 299 D814

fi-{Methylsulfonvllimidazo[2.1-£101,2,4hriazine 24

Method A, A soluton of sulfide 20 (30 mg. 0.30 mawl in
elacial aceric uewd {1 ml) was added 12 o strred soluton of
KMnO, 195 mg, 0.60 mmol) in @ miviure of glacial acetic acid
(0.5 mh and water (L5 mly & 0°C, The resulting mixture was
allowved 1o warm ta 25 °C and stirred vigorously for 30 min. The
dark solution was extracied with ethyl scetate (3= 10 mi)
und the combnned organic extract was washed successively with
1 M NaOQH and brine. Afiey dryving (MgS0,} and evaporation
of volatiles in vario, the residue was puritied by flash chrom-
atography on sifica pel (gradient elution: 3 40 ethyl acelate
n light petroleumy to give the sulfone 24 (35 mg. 58%) as pule
vellow crystals, mp 185-190°C (from DCM-light petroleem):
Voud NACI Nujolem ™" 16955 1591w, 13075 1263w, | [39¢
150,). 1113w, 1074w, 8995, 7795, 750w 8,300t MHz: CDCIy)
QAL {TH, 5. H-8). 831 LKL 5, H-2 or 7720, 825 (1H. d. S 091
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Hz, H-2 or H:2). 345 (3H, 5, SO,CH, % 676 MHz: CDCly)
[157.38, 130107, 139.69. 135011, 119.35) (Het ). 40,26
(SOLCH ) miz (C1, NH,) 216 (MNH,”. 100%). 199 (MH",
98y, 183 {M™ = CH,, 21 138 (10), 130 (15), 121 (48). 96 (2). 88
(61, 69 (4} (Found: MH". 199.0296 C.H,N,0,5 requires
MH.199.0290).

Method B. A salution of the sulfide 20 136 mg. €.22 mmol} in
OM 1) mbywas ndded 10 a stirred suspension of MCPRA (172
mg of 4 50% mixiure with m-chlorobenzoic ucid, 0.5 mmal)
in DCM (2 mi) at 0°C, The resulling mixture was allowed
o warm 1o 25 7C und stirred vigorously for 24 b The arganic
minvture was cvaporated i vaces and the resudee was purified by
flash chromatopruphy on sthea gel (ermbien clution: 20 3075
cthyl avetate i light petroteum) to give the sulfone 34 122 mg,
F2rabwhich was wentical 1o that deseribed ahoue,

6-Hydraorinoimidazel2.1-)01.2,4]triazine 25

Tor a surred selution of sulfone 24 (20 mg. 0.1 mmnly in ¢th-
anel (0.5 ml} way added bydrazine manohydvate (6 mg, 0,10
mmol) at 23 *C. The reachion mixture was stirred for | min
and excess of solvent was remeoved w1 vaenn. The residue was
purilied by flush chromatography on silica gel «gradiem etution;
3 5% MeOll in DOM) followed by recrysiallization from
Ct(VH 1o affard the bidrazine 25132 mg. 97" as 0 white salid.
Prad NACUEIM e T 3B < (NH), 16675 16525 1623s
PRISw TR, 13700 1182w W, 76Ew, mifs (Bl 150 (M,
g B35 44M, §27 (30), O3 (38). KO 30L 67 (42), 43 (22)
{Found: M~ ESR06a7, € HON, requires A, 150 D3,

6-Methylsutfonyl-7.8-dihy droimidazo[2, 8- 100, 2, 4]trinzine 26

A woluton of sulfone 24 130 mg, 015 mmeh m s misware of
chlaroform (& & mit and EtOH (0.5 ml) ar 25 °C was crealed
with NzBH, (8.63 mg. 0.23 mmol} in small paruens. The reac-
tion muxiure was <lirted for 10 min amd then quenched with
water (0.1 ml). Excess ol solven| was removed in vacun and the
residue was purified by flash chromatogiaphy on silica gel
(gradicnt elution; 2 5% MeOH in DCM) o afford the dihvdro
stilfore 26 110 mp. 3% as o white solid. §,{270 MHz: CDCly)
VISOIH A 0162 He, H-2 o0 1-3), 701 (1H. d, J 1.61 Hz, H-3
or H-2). 479 (2H. 5, Hy-8) 331 33H, 5. SO,CH,); ani= 200 (M~
76%). 165 (8). 151 (8), 121 (M~ = SO.CH,, 200, 111 (35). 97
(52) 81 {95), 69 (7). 37 (1001, 43 (82} (Found: M*, 200.0381.
T HaN0,8 requires 41, 200.0368),

F-Merhy lsulfany |-6-{ methylsulfonyDimidazof 2,11 1.2.4)-
trinzine 28

Asolunon nf hisssulfde 17 0166 mp, 078 mmali i glacial nee-
te acnd 11 mb was sudded 10 3 seeered solution of KMaQ, (248
mg. .57 mmelyin g nuxture ol placil acete weid (1 mb and
water o8 mltst i C The resulung miduee was sllosed Lo warm
W 23 ¢ and surreed vigarowsly Tor W min The dark salubon
wits enimcted warh ethslaverite (3 < 20 mi) and the cambined
argamie extracl wity aashed swecessively wiah 1M NaOH
und brine Adter drving (MgS0,) and evaporation of solvent
nm vacin, The residue was pundied hy Aash chromatography on
stliva gel {gradient ¢lution: 30-40°0 elbw] acetite in light peirnl-
eum 1o give (he salfone 28 (120 mg. 6% as pale svellow
erystals, mp 202 303°C (from DCM light  petroleum);
Ved NaCNujolVem ' 3020w, 227w, 16935, 1607w, | 566w,
1538w, [467w. 1427y, 14065 1354w, 13135, E268w, 1190w, 11135
(80;). 1070w, 1047w, Y67w, RR3w, (65w: 5, (270 MHz: CICL,)
.04 1M, &, J 113 Hz, A-2 or #-30. 1.90 (1H, &, J 0.92 Ha.
H-3or 12, 339 (3H. 5. SO,CHL). 280 (3H. 5. SCH,) 4076
MHe: CDCEY 165,02, 153,78, 133.29. 131.11, 116 46] {Het (.
ITIZASO,CH;), 9.9% (SCH, ) ez (EN 243 (M, 45%., 165
(M7 = BO,CH, T00), [51 {2, 138 (7). 123 (610, 119 [25), 94
(30, 93 (450 69 (153, 4708) (Found: C, 34,75 M, 3.0: N 22.6%
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M, 2450086, C,H,NLO45, requires €, 34.4; H. 3.3; N, 22.0%:
Af, 2440089,

B-{MethylsulfanyDimidozo[2,1-1[ 1.2 4])rinzine 29

A solution of sulfone 28 {3 me. W15 mmol) in a mixlure of
chleroform (0.6 mb and E1OH (0.6 ml) a1 room 2mperaiyre
was freated with NuBH, {11 mg, 0.30 mmal} in smull pornons,
The reagtion mixture was stirred for 5 nnn and then guenched
with water (0.2 ml). Excess of solvent was removed in vaeno and
the residue was purified by fash chromatography on silica gel
{gradhent elution: 513" ethyl acetate in ligh petroleem) 1o
affonl the sidfide 29 (19.5 mg. 79%} as 0 pale sellow sold, mp
T 116°C trem DCM hghe petroleumy; v, GNaCYMNujol ¥
cm™! 16928 1607w, 1579w, (538w, 1482w, 14305, 14105, 1371k,
1340w, 1514w, 1142w, H08w, Bhdw, Td8w, 4, (270 VM H2 CDCL,)
RASUIHL s 460 TRE(IH, oL S 118 He, F-2 08 H-3), 7740100,
o D03 Hey MY oor H:2) 270 (3HL 8, SCHLY 80076 Mz,
CDCL) (16450, 13692, 133,35, 112,69, 117.49] (Het £'), 11.83
(SCH ) mdz LED 16 (M 855500, 129 {100, 113 (T0). 95 1301, 94
(60), 93 (100). 70 (533, 65 (20). 45 (22} (Found: M", 166.0137,
CLHLNLS reguires 1/, 166.D313),

H-Hydrazinoimidaze[2.1-11.2 4)wlaxine 30

To n stirved solution of sulfide 29 (60 me. 0.36 mmoltin ethanol
(1 mll was added hvdruzine monohydrate (22 me. .43 mmol) t
25°C. The reaction was stirred for 21 und excess of salvent was
removed in veewe. The tesidue was purified by flash chromae
tography on silica gel (gradient elution; 2-5% MeOH in DCM)
fullawed by recrystaliization from EtOH o sfford the hedrazine
30 (41 my. 7689 as a white solid, mp 205 210°C idecomp):
Yo NaClNujollom ' 3289w, 116w, 3103 (NI 1682w
1682w, 1661w, 1608w, 1505w, 1417w, 13495 1274w 1140w,
1089w, 1041w, 920w, 773w, 646s; ¢, 270 MHz, DMSO-¢,) 10.08
(IH br s, NHL B2 (TH. 5. H-01 BO2T1TH, s H-2or H-3),7.53
(IH, d.J 030 Hz, H-3 ot H-2), 495 (2H, br & NH,p 676
MHz DMSOL) [151,56, 14923 130,92, 128.09, 112.07) {Ha
Crarz (1) 1300, 70%sy. 127 (650, 103 (38), 94 (J00). 77 (20,
673N, 23 (301 43 143),

Imidasal2,1-£](3. 2. 3hrinzine 27

Method A, A solution of the hvdrazine 25 (S mp. 003
aunol} ui ethanod (1 m o room emperature was trealed with
vellow mercury(nt oxide (214 mg, 4499 mmoll. The durk <ola-
tion wats heated gently for 10 min, After baing cooled 1a 25 °C.
the inergunic residue was removed through a pad of Celite,
washed with ethunal and the combined solution concen-
trted jr varwo 1o give the crude product as u veltow o, This
was puificd by flash chromatograghy oo shce gel 1ether as
cluent} to furnish the ¢itle camporared 27 (7 mg. 18%.} as an oil;
Vua (NBCURIMom ' 1691s 1608w, 1580w, 1482w, 1370%
F3l4w, 1142w, 86w, 733w: 84,0270 MHz: CDCly) 910 {1H. &
H-B) RS2 (IH. s, #0461, 780 (TH. . /110 bz, 1242 o #-30.
FIZOH A J0.96 Hz, A-3 01 11221 mil= (ER 1200M . 23%), 92
{1Hh, 20 (320, 45 (22) (Found. M*, $20.1608. C,H,N, require:
MO209616)

Method B, A solution of the hvdrazine 30¢35 myp. 0.23 mmol)
in ethanol (1 mb ul roem emperalure was treated with yellow
mercury(in) oxide (150 mg, 0.69 mmol). The doark solution was
heated gently for 10 min. After bting cooled to 25°C. the
inorganie residue was removed through a pad of Celite and
wished with ethanol, und the combined sotutien eoncentrated
i vwpae to give the crude product as a yellow oil This was
purified by flash chromatography on silica gel {ether as eluent)

23 S Chem, Svee, Perkin Tram, 1. 5999, 2929..20364
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10 furnish the tirle compound 27 (8 mg. 27%) as an oil which was
idenucal with that deseribed above,
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