NDISCLOSURE

| SUMMARY OF THE IMVENT]

Provided are methods and compounds for the treatment of infections caused by the
Pneumovirinae virus family.

10 ‘ In one aspect, this swentiendisclosure provides a compound of Formula I or Formula IT;

R ji
> N Y /. NT Ny
R3><N>—<7k N/;]\ R3><N // /)\

Formula I Formula II
or a pharmaceutically acceptable salt or ester, thereof;
wherein:
15 A is «(C(R%),)e- wherein any one C(R*); of said —(C(R*),),- may be optionally replaced
with -O-, -S-, -S(0),-, NH or NR%
nis3,4,5o0r6;
eachpislor2;
Ar is a C;—Cyq heterocyclyl group or a C¢-Cag aryl'group, wherein the Cy—Cyg
20 heterocyclyl group or the C-Cyp aryl group is optionally substituted with 1 to 5 R®,
X is -C(RPWR™)-, -N(CH,R™)- or X is absent;
Y is N or CR";
each R', R?, R®, R, R’, R®, R” or R¥is independently H, oxo, OR'!, NR''R'?,
NR''C(O)R", NR''C(0)OR", NR"'C(O)NR''R"%, N3, CN, NG5, SR', $(0),R?, NRUS(0),R? -
25 C(=OR",-C(=0)OR', -C(=0)NR''R™, -C(=0)SR'!, -8(0),(OR"), ~SO,NR''R™, -
NR'S(0),(OR"), -NR"'SO,NR'R"?, NR"'C(=NR"NR''R ™, halogen, (C;~Cg)alkyl,
(C—Cglalkenyl, (Co—Cs)alkynyl, aryl(C-Cglalkyl, Ce—Cay aryl, Co—Cay heterocyelyl, (Cs-
Cr)eycloalkyl or (C4—Cg)carbocyclylalkyl;
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In another embodiment, provided-is a method of treating a Pneumovirinae infection in a
mammal in need thereof by administering a therapeutically effective amount of a compound of
Formula I or Formula II or a pharmaceutically acceptable salt or ester thereof in combination
with at least one additional therapeutic agent.

In another embodiment, provided is a method of treating a Pneumovirinae infection in a
mammal in need thereof, by administering a therapeutically effective amount of a combination
pharmaceutical agent éomprising:

a) a first pharmaceutical composition comprising a compound of Formula | or
Formuia II; or a pharmaceutically acceptable salt or ester thereof; and

b) a second pharmaceutical composition comprising at least one additional
therapeutic agent active against infectious Prneumovirinae viruses.

In another embodiment, provided is a method of treating a respiratory syneytial virus
mfection in a mammal in need thereof, by administering a therapeutically effective amount of a
combination pharmaceutical agent comprising:

a) a first pharmaceutical composition comprising a compound of Formula I or
Formula II; or a pharmaceutically acceptable salt or ester thereof, and

b) a second pharmaceutical composition comprising at least one additional
therapeutic agent active against infectious respiratory syncytial viruses.

In another embodiment, provided is the use of a compound of Formula I or Formula II or
a pharmaceutically acceptable salt and/or ester thereof to ireat a viral infection caused by a
Preumovirinae virus or a respiratory syncytial virus.

In another aspect, the swentiendisclosure also provides processes and novel
intermediates disclosed herein which are useful for preparing Formula I or Formula 11
compounds of the isventiendisclosure.

In one aspect, there 1s provided a compound of formaula:
N,
N T
y /I
N = N/

Ct NH

O
QZ
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or a pharmaceutically acceptable salt thereofl

In one aspect. there is provided a pharmaceutical composition comprising a

therapeutically effective amount of 2 compound as delined sbove or a vharmaceutically

acceptable salt thereof and a pharmaceuticallv acceptable carrier,

In other aspects, novel methods for synthesis, analysis, separation, isolation, purification,

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

Reference will now be made in detail to certain embodiments of the invention, examples

of which are illustrated in the accompanying description, structures and formulas. While the

LN
£
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What 13 claimed is

L. A compound of Formula I or Formula II:
R‘I
3
R3><ﬁ\ N /N\N*\Y R 3
R ™y = N¢L\ " R Ny
A, ® PN
Ko X
Ar Ar
Formula I

or a pharmaceutically acceptable salt or ester, thereo
wherein:

A is (C(R*),),- wherein any one C(R*); of sai
with -O-, -S-, -8(0),-, NH or NRY

nis3,4,5 or6; |

~{(C(RH2)n- may be optionally replaced

eachpis1or?2;
Ar is a C—Cy heterocyclyl group #r a Ce-Cap aryl group, wherein the Co—Cag
heterocyclyl group or the Cs-Cag aryl ggbup is optionally substituted with 1 to 5 R,
X is -C(RP*YR"™)-, -N(CH,
YisNor CR’;
eachR', R% R, R‘g, RS RG, R’ or R¥is independently H, oxo, OR' NRUR?,
NR''C(O)R", NR"'C(0)OK"', NRV'C(O)NR''R", N3, CN, NO,, SR, S(0),R?, NR''S(O),R®, -
CEOR', -C(=0YORMC(=0)NR''R", -C(=0)SR", -8(0),(OR "), —~SO,NR''R", -
NRYS(0),(OR™), -HR"'SONR"'R™, NRC(=NR"NRY R, halogen, (C;—Cy)alkyl,

(C;—Cy)alkenyl,

)~ or X is absent;

»~Cylalkynyl, aryl{C)-Cglalkyl, Cs—Cyyp aryl, C:—Csyg heterocyclyl, (Cs-
Crjeycloalkyl pr (Cs—Cy)earbocyclylalkyl;
twoR* on adjacent carbon atoms, when taken together, may form a double bond between
the two garbons to which they are attached or may form a (Cs-Cy)cycloalkyl ring wherein one
atom of said (C3-Cr)eycloalkyl ring may be optionally replaced by -O-, -S-, -S(O),-, -

- or -NR%;
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four R* on adjacent carbon atoms, when taken together, may form an optionally
substituted Cq aryl ring; -

two R* on the same carbon atom, when taken together, may form a (C;-Cq)eyelgalkyl
ring wherein one carbon atom of said (C3-Cy)eycloalkyl ring may be optionally replaced by -O-,
-S-, -8(0),-, -NH- or -NR*-;

two R on adjacent carbon atoms, when taken together, may form a (C£Cy)cycloalkyl
ring wherein one carbon atom of said (Cs-Cr)cycloalkyl ring may be optioghlly replaced by -O-,
S, -8(0),-, -NH- or -NR*; |

any R® adjacent to the obligate carbonyl group of said Ar, wh én taken together with R,
may form a bond or a —(C(R>)2)m- group wherein mis 1 or 2;

any R® adjacent to the obligate carbonyl group of said 4r, when taken together with R?,
may form a bond;

each R* is independently (C1-Cyg)alkyl, (C;-Cgihghbalkyl, (Ca-Ce)alkenyl, (Co-Cylalkynyl,
aryl(C;-Cglalkyl, Ce—Cyq aryl, C;—Ca heterocyelyl, (£3-C7)eycloalkyl or
(C4—Cg)carbocyclylalkyl wherein any (Ci-Cglalkyk, (Ci-Cs)haloalkyl, (Co-Cg)alkenyl or (C,-
Cglalkynyl of R? is optionally substituted with #ne or more OH, NH,, CO.H, Co—Cag
heterocyclyl, and wherein any aryl{C,-Cyg)ajkyl, Cs—Cag aryl, C3—Cxo heterocyelyl, (Cs-
Cr)eyceloalkyl or (Ca—Cg)carbocyclylalkyl of R? is optionally substituted with one or more OH,
NHa, CO:H, Co—Cyyp heterocyelyl or ¢C1-Cylalkyl;

each R or R is independently H, (C,-Cg)alkyl, (Co-Cs)alkenyl, (Cy-Cylalkynyl,
aryl(C-Cylalkyl, Cs~Cyy aryl, £,-Cyp heterocyclyl, (C3-Cyleycloalkyl, (C4—Cg)carbocyelylalkyl,
-C(=0)R?, -S(0O),R?, or ary(C,-Cy)alkyl; or R'! and R™ taken together with a nitrogen to which
they are both attached fofm a 3 to 7 membered heterocyclic ring wherein any one carbon atom

of said heterocyclic rifig can optionally be replaced with -O-, -S-, -5(0),-, -NH-, -NR*- or

wherein cach (C,-Cglalkyl, (Co-Cg)alkenyl, (Co-Cg)alkynyl, aryl(Ci-Cglalkyl, Cs~Cay
aryl, Co—Caq heterocyelyl, (C3-Cy)eycloalkyl or (C4—Cy)ecarbocyclylalkyl of each R', R%, R®, RY,
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5 R s Rs, R, RB, RMorr™ is, independently, optionally substituted with one or more oxo,
halogén, hydroxy, NHz, CN, N3, N(R*,, NHR? SH, SR? S(O),R?, OR?, (C,-Cy)alkyl, (Cf-
Cg)halealkyl, -C(O)R?, -C(O)H, -C(=0)OR?, -C(=0)0H, -C(=O)N(R?), , -C(=0)NHR*

-C(=0)NH; , NHS(0),R?, NR®S(0),R?, NHC(O)R?, NR*C(O)R?, NHC(O)OR?, NR? (O)OR?,
NR*C(O)NHR?, NR*C(O)N(R%),, NR*C(O)NH,, NHC(O)NHR?, NHC(OWN(R*) NHC(O)NH,,
10 =NH, =NOH, =NOR?, NR*$(0},NHR®, NR*S(0) ,N(R™),, NR*S(Q) NHaz, NEFS(O) NHR?,
NHS(0) N(R",. NHS(O) ;NHy, -OC(=0)R?, -OP(OXOH); or R*,
- 2. The compound of claim 1 which is a compound of Formula J/
15 3.
4 Formula VII or a compound of
Formula VIII:
R‘]
7
N R
< /LQ >
=\ =
N R®
RZ
20 Forpula VII Formula VIII
or a pharmaceuticalfy acceptable salt or ester, thereof.
5. The compou d of claimn 4 which is a compound of Formula VII.
25 6. The coppound of any one of claims 1-5 wherein R is H.

THe compound of any one of claims 1-6 wherein R is H, halogen or (C1—~Cjg)alkyl.

The compound of any one of claims 1-7 wherein n is 3 or 4.
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9. The compound of any one of claims 1-8 wherein each R* is independently H or
optionally substituted (C;—Cgalkyl, or four R* on adjacent carbon atoms, when takenrtogether,
may form an optionally substituted Cg aryl ring.

10. The compound of any one of claims 1-7 wherein A 18 -(CHa)3-, -(CH2)4-, -CH-O-CH;z-,

-CH»-CH({CHj3}-CH;-, -CHz-CH(CFE3)-CH;-, -CH>-CH,-CH(CHa)- or the/structure:

11.  The compound of any one of claims 1-7 wherein/A is -(CHy)s-.
12, The compound of any one of claims 1-11 yherein X is -CRP(INRM C(OYORM)-,
-CRP(NRYRP)-, -CRP(NR'S(0),R?)- or X igabsent.

13, The compound of any one of claipgis 1-11 wherein X is absent,

14. The compound of any one ¢f claims 1-13 wherein R'is H, OR“, NR’ iRlz, CN,
(C1—Cglalkyl, Cs—Cyp aryl, Co— heterocyelyl or (C5-C)eycloalkyl, wherein any (C;—Cy)alkyl,
Cs—Cyp aryl, C;—Cyg heterocyclyl or (C3-Cqeycloalkyl of R!is optionally substituted with one
or more 0x0, halogen, hydroxy, NH;, CN, N3, N(R"),, NHR?, SH, SR S(O),R?, OR, (C/-
Cgalkyl, (C1-Cghalogkkyl, -C{O)R?, -C(O)H, -C(=0)OR?, -C(=0)OH, -C(=O)N(RY;,
~C(=O)NHR? , -C(O)NH, , NHS(O),R?, NR*S(0),R", NHC(O)R®, NR*C(O)R?, NHC(O)OR?,
NR?’C(O)OR?, NR*C(O)NHR?, NRaC(O)N(Ra)z, NR*C(ONH,, NHC(O)NHR?, NHC(ON(R™),,
/=NH, =NOH, =NOR?, NR*S(0),NHR’, NR"S(0) ;N(R™),, NR*S(0) ;NH,

{HR®, NHS(O) ;N(R®), NHS(O) NH,, -OC(=0)R?, -OP(O)OH), or R®.

wherein any Co—Cay heterocyelyl of R! is optionally substituted with or more oxo, halogen,
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5 hydroxy, NH,, CN, N3, N(R%),, NHR?, SH, SR?, S(O),R?, OR?, (C;-Cs)alkyl, (C,-Cs)haloalil,
-C(O)R, -C(O)H, -C(=0)OR?, -C(=0)OH, -C(=0)N(R®), , -C(=0)NHR? , -C(=0)NH,
NHS(O),R? NR?S(0),R?, NHC(O)R®, NR*C(O)R?, NHC(O)OR?, NR*C(0)OR?, NR*G(O)NHR?,
NRC(OIN(R?)2, NR*C(O)NH,, NHC(O)NHR?, NHC(O)N(R®),, NHC(O)NH;, =N}, =NOH,
=NOR?, NR*S(0),NHR?, NR*S(0) ,N(R?)2, NR*S(0) ;NH,, NHS(O) ;JNHR?, NJ&(0) ;N(R™),

10 NHS(0),NH,, -OC(=O)R?, -OP(O)(OH); or R*.

16.  The compound of any one of claims 1-13 wherein R' is selected/from:
H, ]
Lo e e e g Y
| ’ N
A ke
| OH
OH
SRR s NG R
N7, N N N, N
A A L . A o
ke
- F
\ OV / F
Nhﬁ—
o d _ F
() (Y ¢ ® %
S ’ ’ ’ e
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17.  The compound of any one of claims 1-13 wherein R! is H or:

)

I8.  The compound of any one of claims 1-17 wherein Ar is a Cg-Cyq aryygroup, wherein the

C4-Ca aryl group is optionally substituted with 1 to 5 RS,

19.  The compound of any one of claims 1-17 wherein Ar is phedyl optionally substituted
with 1 to 5 R®.

20.  The compound of any one of claims 1-19 wherein &ach R® is independently selected from
OR", NR'R", NR"'C(O)RM, NR"'C(O)OR", CN, NR''S(0),R?, -C(=0)NR''R",
NR"SO,NR'"'R", halogen, (C;~Cyg)alkyl, (C;—Cg)akynyl, Cs—Cag aryl, C2—Cag heterocyelyl
and (C3-Cy)eycloatkyl, wherein any C;~Cylalky} (Co—Cg)alkynyl, Cs—Cap aryl, Cr—Cap
heterocyclyl and (Cs-Cr)cycloatkyl of R® is gftionally substituted with one or more oxo,
halogen, hydroxy, NHa, CN, N3, N(R*),, BHR?, SH, SR?, S(0),R?, OR?, (C}-Cg)alkyl, (C;s-
Cg)haloalkyl, -C(O)R?, ~-C(O)H, -C(=0 Ra, -C(=0)0OH, -C(=0)N(R®);,, -C(=0)NHR?,
-C(=0)NH; , NHS(O),R?, NR*S(O}/R®, NHC(O)R?, NR*C(O)R?, NHC(O)OR?, NR*C(O)OR?,
NR*C(OYNHR?, NR*C(OWN(R*)/NR*C(O)NH,, NHC(O)NHR?, NHC(O)N(R®),, NHC(O)NHa,,
=NH, =NOH, =NOR", NR*$(@),NHR®*, NR'S(0) ;N(R"2, NR*S(0) ;NH,, NHS(0) ,NHR?,
NHS(0) ;N(R%),, NHS(O)4NH,, -OC(=0)R?, -OP(0)(OH), or R®.

21.  The compoupd of any one of claims 1-19 wherein each R® is independently selected from

NR'S(0),R?, NB'C(OYOR', NRYC(O)R"!, (C,—Cy)alkyl and halogen.

22, The/compound of any one of claims 1-17 wherein Ar is:
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25.  The compound of any one of claims 1-23 wherein R®is C,—Caq heterocyclyl, whergfn

10 NHC(O)R?, NRC(O)R?, NHC(O)OR?, NR*C(O)OR?, NR?*C(OINHR?, NR*C(OIN(RY),

NRS(O),NHR?, NR*S(0) ;N(R"),, NR"S(0) ;NHy, NHS(O) ;NHR*, NI
NHa, -OC(=0)R?, -OP(O)OH); or R*.

(0) N(R"), NHS(0)

15 26.  The compound of any one of claims 1-23 wherein R® ig/pyrrolidinyl or azetidinyl,
wherein pyrrolidinyl or azetidinyl is optionally substituted with one or more hydroxy, NH,, CN
or -OP(OYOH),.

wherein R%is :

27.  The compound of any one of claims 1-23

C{S\D , ‘f\m ,

OH

a0
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28.  The compound of any one of claims 1-23 wherein R® is:,

29.

H ,N“NJI
—
N N
0 M
NH,

514



WO 2011/163518 PCT/US2011/641688

Mﬁ O—«“:ﬁi o«ﬁti

Sl &S &

Nwt C‘»—{‘fl/ °
St &/



WO 2011/163518

& )t o—gﬁ/
{i v e,

75

H/
O’/S\ o*
=l =
N = N/ N N
0 Vi O
w e
SOzCH3 O”\
7
N Et
H N-
N o
& N N o Nig
/H
SV
o />0

516

PCT/US2011/8641688

B

C§NHSOZCH3



WO 2011/163518 PCT/US2011/041688

0 0 :
Ny O "o
NH, , g > /07
\N/
N- N-
O &9
N W SN
0 o
\,/O N\H

\ \ , 07
N AN
o/
e : o
Ao Mo cl N‘;O

517



WO 2011/163518 PCT/US2011/041688

O—a"’fi m“i Q=0

e s of

® t“)
o«m o—&ﬁ




WO 2011/163518 PCT/US2611/641688




WO 2011/163518

0

3

N
/N\N o
N FSNT N\l

O
H
Ci N
B /O
S/

/TN
N/

N«
(S
N = N/

)
Ci NH o
S

OH

Cl

520

OH

PCT/US2011/041688



Cl

WO 2011/163518

®

N-
N S N\j\
o

c"z
C‘wﬁi

{§

)

N-
ass el
N NN
0 BN

)
Mﬁ

521

OH

PCT/USZ2011/041688



WO 2011/163518 PCT/USZG11/041683




WO 2011/163518 PCT/USZO11/041688

N{k; Ngii
o .

H OH H
N, cl N,
/Sm /S__

o1 O

O 0

523



WO 20117163518 PCT/US2011/041688




WO 2011/163518 PCT/US2011/041688




WO 2611/163518 PCT/AUS2011/041688

N"'N S

Br NH

// ~.\ /f \\ e\

BrO O QO

N
O H
S—f’

\\ W
o’ O‘O

526



WO 2011/163518 PCT/USZ011/041688




WO 2011/163518 PCT/US2011/041688

N-

(3
N SN N\:\\

0 on 0

N-
~
N YW IQ

528



WO 2011/163518 PCT/US2011/041688

EO]




PCT/US2011/041688

WO 2011/163518




WO 2011/163518 PCT/US2011/041688




WO 2011/163518 PCT/US2011/041688

o Q(OMe o
N\ NHz N\

O’/ /’(
5 0

N W ON
o

0
H 8 H
' N NH; i N

0

N —

_N
™N
N
)
A
N NN
0 L
cl NH o
5
o\




WO 2011/163518 PCT/US2011/041638

533



WO 2011/163518 PCT/US2011/041688

”‘“/\I Sgs ey



WO 20117163518

CH“LTT Sgc e

o~ ]
o o8

0 0

NH NH NH

_5— 5— S
Sy

PCT/US2611/0416388

C‘H“;"LT

Z“
I
o

N- N.
N ¥ N W N\j\
0 o

AN

NH HoN NH
O/’ll_ O”um

® Y,
d ‘“ﬁm\j”“ H

MH
S
O

MT M”I

0
NH OH
§—

O/’i

w-..

{g;, "R C@

Pis hane
O
0

Gl

-4

535

N-
, “Y

{ﬁf
N

||OH

OUJ:I:



WO 2011/163518 PCT/US2011/041688




WG 2011/163518 PCT/US2611/041688

cl NH cl NH Hy
Ol/ﬁm O/’li_
~
O N
o) Y _OH
cl NH ci NH
o”g_ o”gh

Cl NH "¢l NH OH

Cl NH . ‘ O

537



WO 2011/163518 PUT/US2011/041688

538



Cl

Cl

WO 2011/163518

N
O
NH
/S"“
Ol
O
NH,
No A
A =
N N
(3
Cfns
O6||—

ClI

539

PCT/USZ011/041688



WO 2011/163518 PCTE/USZ011/041688

®
Ny N
YO0 o Mﬁ
— -
O

o

of NH NH
,;S"_ . ‘S_

NHSO,Me
Cl O

540



WO 2011/163518 PCTAUS2011/041688

)
C‘m‘t( MﬁNH

NN

“‘”/T
T
" NH,
NH
):o )~
F1C, S FaC, 0

N N~ / -
X at® L

— ~ — —
N NTONTS N, N N N
. o o |

H H

Ci

Q

cl NH F % O N, N
/S_ /S— /\S_
o o8 5

N N N
oy o 4 o !
H H
N, N, of NH
—_ LG
O O~ O~
2 O

541



WO 2011/163518 PCT/US2011/041688

oy
asEe!

N
N
N/ N
0 )
H
cl N
/S“"’

1l
°°6

cl N

e
ol

542



5

WO 2011/163518

543

PCT/US2011/641688




10

WO 2011/163518

544

PCT/US2011/041688



WO 2011/163518 PCT/USZ011/041688

545



WO 2011/163518

s

O:X—J
2N N_ N N HoN N
2 N
F

Cl

o)
HNTNUN NG N H

LQO
!@

o=/
an—O\J N ¢

PCT/US2011/041688
O

ge.
O

Cl OH /
o) ,
/N o /
I\/W / 2N\D

d -

546



WO 2011/163518 PUT/US2011/041688



WO 2011/163518 POCT/US2011/041688

548



WG 2011/163518 POT/US2011/041688

549



WO 2011/163518 PCT/US2011/041688



WO 2011/163518

L
HzN'C JI HzN ﬁ
LE%Q L@O

O) Op
(9]
e e .
2 NN N 2 N N = N

Ct

HZN—C\ \ HoN
LQ@ @

551

PCT/US2011/0410688




WO 2011/163518 PCT/USZG11/041688



WO 2011/163518 PCT/US2011/041688

553



WO 2011/163518 PCT/USZ011/0410688




W0 2011/163518 PCT/IIS20811/041688

L(() N N
N
O O oaPy
F N 5\1
9] 2
N /N \ D
V/ -
10 ) LQQ NH,

555



WO 2011/163518 PCT/US2011/641688

o LI.}—Q Lm

NWN _C\
0 O>, LN‘N/

556



WO 2611/163518 PCT/US2011/041688

o2 "

H el
%Q e~ 0aY

557



WO 2011/163518 PCT/US2011/041688

358



10

WO 2011/163518

and

and pharmaceutically,

cceptable salts and esters thereof.

559

PCT/US2011/041688




10

WO 2011/163518 PCT/US2011/041688

30.  The compound according to claim 1 selected from the group consisting of:
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and parmaceutically acceptable salts and esters thereof.
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31. A compound of claim 1 which is a compound as described in any one of Examples 258-

412, or a pharmaceutically acceptable salt or ester thereof.

32, A pharmaceutical composition comprising a compound of Formula [X:

R'E

Formula IX

or a pharmaceutically acceptable salt or ester theredf and a pharmaceutically acceptable
carrier. .l
wherein:

A is ~(C(R*)),- wherein any one C(R*), of said ~C(RY),- may be optionaily replaced
with -O-, -S-, S(O),-, NH or NR%;

nis 3,4, 5o0r6;

eachpislor?2;

Ar is a C3~Cay heterocyclyl gfoup or a Cs-Cap aryl group, wherein the Co—Cayg
heterocyclyl group or the Cq-Cyp gyl group is optionally substituted with 1 to 5 R6;

X is ~(CR*3R“)—, -N(( 2R'4)~ or X is absent;

Y is N or CR’; "

each R', R%, R’, K, R®, R®, R or R¥is independently H, oxo, OR'!, NR''R "2,
NR''C(O)R", NR''G(OYOR"", NR"'C(O)NR"'R"2, N3, CN, NO,, SR", S(0),R?, NR"'S(O),R?, -
C=OR", -C(=0)OR", -C(=0)NR''R"?, -C(=0)SR", -$(0),(OR"), -SO,NR''R"2, -
NR''S(0),(OR/), -NR''SO,NR!R'?, NR"C(=NR")NR'R'?, halogen, (C,~Cg)alkyl,
(Co—Cylalkenyl, (C,—Csglalkynyl, aryl(Ci-Cg)alkyl, Co~Cag aryl, Co—Cyp heterocyelyl, (Cs-
Coleyelg yl or (C4—Cy)carbocyclylalkyl;

two R* on adjacent carbon atoms, when taken together, may form a double bond between

the/two carbons to which they are attached or may form a (C3-Cy)cycloalkyl ring wherein one
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carbon atom of said (C3-Cr)cycloalkyl ring may be optionally replaced by -O-, -S-, -S(0),-,
NH- or -NR*;

four R* on adjacent carbon atoms, when taken together, may form an optionall; '
substituted Cg aryl ring;

two R* on the same carbon atom, when taken together, may form a (C3-¢ cycioaikyl
ring wherein one carbon atom of said (C3-Crjeycloalkyl ring may be optionally replaced by -O-,
S-, -S(0),-, -NH- or ~NR*; /

two R® on adjacent carbon atoms, when taken together, may forz | a (C3-Cr)eycloalkyl
ring wherein one carbon atom of said {(C3-Cr)cycloalkyl ring may by ptionally replaced by -O-,
-8-, -8(0)p-, -NH- or ~NR*-;

any R® adjacent to the obligate carbonyl group of said A . , when taken together with R,
may form a bond or a ~(C(R*))m- group wherein m is 1 orZ;

any R® adjacent 1o the obligate carbonyl group of said Ar, when taken together with R%,
may form a bond, ,

each R? is independently (C;-Cyg)alkyl, (C/ZCs)haloalkyl, (C;-Cyalkenyl, (C,-Cglalkynyl,
aryl(Ci-Cglalkyl, Ce~Cayp aryl, Ca—Cyy heterocy€lyl, (C5-Cq)eycloalkyl or
(C4—Cg)carbocyclylalkyl wherein any (Cr-@rlatkyl, (Ci-Cyhaloalkyl, (Cy-Cg)alkenyl or (Cs-
Cg)alkynyl of R® is optionally substituted with one or more OH, NH,, COsH, C;—Cay
heterocyclyl, and wherein any aryl(C Cg)alkyl, CeCop aryl, C2—Cy heterocyelyl, (Cs-
Coyeycloalkyl or (C4~Cg)earbocygdylalkyl of R is optionally substituted with one or more OH,
NH;, COzH, Co~Cyp heterocyelyl or (C-Cyalkyl;

each R or R is ipflependently H, (C;-Cg)alkyl, (Co-Cs)alkenyl, (C;-Cyalkynyl,
aryl(C;-Cg)alkyl, Ce~Cyf aryl, C;—Cyp heterocyclyl, (Cs5-Cy)eycloalkyl, (C4—Cg)carbocyclylalkyl,
-C(=0)R?, -S(0),R* Ar aryl(C,-Cy)alkyl; or R and R" taken together with a nitrogen to which

they are both attaghed form a 3 to 7 membered heterocyclic ring wherein any one carbon atom

/RYis H, (C,-Cylalkyl, NRVR'Z, NR'C(O)R", NR'C(O)ORY, NRUC(ONR'R™2,
R 'S(0),R%, -NRM'S(0),(OR') or NR''SO,NRVR'; and
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wherein each (Cy-Cglalkyl, (Cr-Cglalkenyl, (C2-Cylalkynyl, aryl(Cy-Cylalkyl, Co~Cao
aryl, C—Cyq heterocyclyl, (C3-Cr)cycloalkyl or {C4—Cg)carbocyclylalkyl of each R!, R?,

R® R®, R7, RE, R or R is, independently, optionally substituted with one or more ox

-C(=0)NH; , NHS(O),R?, NR*S(O),R?, NHC(O)R?, NR*C(O)R®, NHC(O)YORY, NR*C(O)OR?,
NRAC(O)NHR?, NR*C(O)N(R?), NR*C(0)NH,, NHC(O)NHR?, NHC(O)M(R®),, NHC(O)NH,,
=NH, =NOH, =NOR?, NR*S(0),NHR?, NR*S(0) ;N(R?),, NR*S(0) N}, NHS(0) ;NHR?,
NHS(0) ,N(R)2, NHS(O) ;NHz, -OC(=0)R?, -OP(O)(OH), or R*. /

33. A pharmaceutical composition comprising a therapeutjéally effective amount of a
compound of any one of ¢laims 1-31 or a pharmaceuticallyAcceptable salt or ester thereof and a

pharmaceutically acceptable carrier.

34.  The pharmaceutical composition of claim 2
other therapeutic agent selected from ribavirin alivizumab, motavizumab, RSV-IGIV MEDI-

557, A-60444, MDT-637, BMS-433771, A N-RSV0 or ALX-0171 mixtures thereof.

or claim 33 further comprising at least one

35. A method of treating a Preumdvirinae virus infection in a mammal in need thereof
comprising administering to the ma

Formula IX:

mal a therapeutically effective amount of a compound of

Rl

R3AHN\J§

y N Y
RSXK_SAN’?I\RS

o}

Formula IX

" or a pharmaceutically acceptable salt or ester thereof ,
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with -O-, -S-, S(0),-, NH or NR*

nis3,4,5or6;

eachpis1or2;

Ar is a Co—Cyp heterocycelyl group or a Cg-Cyq aryl group, wherein the C; 20
heterocyclyl group or the Cg-Cyg aryl group is optionally substituted with 1 toA RG;

X is (CRPR™)-, -N(CH,R™")- or X is absent; '

Y is N or CR’;

each R, R RS, RY, R®, RS, R7 or R¥is independently H, oxo, OR", NR''R",
NRYCOR', NR''C(O)OR", NR''C(O)NR''R™, N3, CN, NO,,/AR", $(0),R?, NR''S(0),R?, -
C=O)RY, -C(=OYOR", -C(=0)NR''R", -C(=0)SR", -S(0),{OR "), ~SONR''R", -
NRS(0),(OR"), -NRU'SO,NR''R'2, NR'C(=NRNR YK, halogen, (C1-Cs)alkyl,
(Cy~Cglalkenyl, {(Co—Cglalkynyl, aryl(Ci-Cglalkyl, C(,— aryl, C;—Cyq heterocyclyl, (Cs-
Cr)eycloalkyl or (C4—Cg)carbocyclylalkyl;

two R* on adjacent carbon atoms, when tak n together, may form a double bond between
the two carbons to which they are attached or pay form a (C3-Cy)eycloalkyl ring wherein one
carbon atom of said (Cs-Cy)eycloalkyl rin rhay be optionally replaced by -O-, -S-, -S(0),-, -
NH- or -NR*-; /

four R* on adjacent carbon atofiis, when taken together, may form an optionally
substituted Cgq arvl ring; .

two R* on the same carbdn atom, when taken together, may form a (C35-Cr)eycloalkyl
ring wherein one carbon atopl of said (C3-Cr)eycloalkyl ring may be optionally replaced by -O-,
S-, -§(0)y-, -NH- or -N-;

two R® on adjagent carbon atoms, when taken together, may form a (Cs-Cy)eycloalkyl
ring wherein one cafbon atom of said (C3-C)eycloalkyl ring may be optionally replaced by -O-,
-8-, -S(0),-, -NH- or -NR*-; '

any R¥adjacent to the obligate carbonyl group of said Ar, when taken together with R,
may form 4 bond or a ~C(R®)y)nr- group wherein m is 1 or 2;

dny R® adjacent to the obligate carbonyl group of said Ar, when taken together with R?,

may/Aorm a bond,;
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each R? is independently (C;-Cglalkyl, (C;-Cg)haloalkyl, (Cp-Cyg)alkenyl, (Cy-Cgatky
arvl{(C,-Cglalkyl, Cs—Cyp aryl, C2—Cy heterocyclyl, (C3-Co)eycloalkyl or
(C4—Cg)carboceyclylalkyl wherein any (C;-Cyalkyl, (C-Cg)haloalkyl, (Cz-Cylalkenyl o (Co-
Cglalkynyl of R* is optionally substituted with one or more OH, NH,, CO;H, C,-C |
heterocyclyl, and wherein any aryl{C;-Cgalkyl, Cs—Cap aryl, Cy—Cyg heterocyelyd, (Cs-
Cy)cyceloalkyl or (C4~Cg)carbocycelylalkyl of R® is optionally substituted with/6ne or more OH,
NH,, COH, Cy-Cap heterocyelyl or (Cy-Cg)alkyl;

each R!'! or R is independently H, (C;-Cg)alkyl, (C2-Cg)alkenyf, (C,-Cylalkynyl,

 aryl(Cy-Cg)alkyl, Ce~Cap aryl, Co—Cag heterocyclyl, (C3-Cr)eycloalldl, (C4—Cg)carbocyclylalkyl,

-C(=0)R?, -S(O),R?, or aryl(C;-Cglalkyl; or R'' and R taken together with a nitrogen to which
they are both attached form a 3 to 7 membered heterocyclic rjdg wherein any one carbon atom
of said heterocyclic ring can optionally be replaced with -G, -S-, -§(0),-, -NH-, -NR"- or
-C(O)

R"™ is H or (C-Cy)alkyl;

R™is H, (C;-Colalkyl, NRM'R"™Z, NR"'C(O/R, NR''C(0)OR", NR''C(ONRIRY,
NR''S(0),R? -NR"'S(0),(OR™) or NRM'SOMR''R"; and

wherein each (C;-Cgalkyl, (Co-Cs)adkenyl, (C2-Cgalkynyl, aryl(Ci-Cglalkyl, Ce—Caq
aryl, Co~Cag beterocyelyl, (Cs-Cq)eyeloglkyl or (C4—Cg)earbocyclylalkyl of each R' R R R

R RS, R7, Rs, RYor R is, independently, optionally substituted with one or more oxo,

accgptable salt or ester thereof.
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37.  The method of claim 35 or 36 wherein the Preumovirinae virus infection is caused’by a

respiratory syncytial virus.

38.  The method of any one of claims 35-37 further comprising administering/

or a pharmaceutically acceptabjé salt or ester thereof , or composition thereof for use in
the therapeutic or prophylactic treaty ent of a Preumovirinae virus infection or a respiratory
syncytial virus infection;
wherein:

A is {C(R* ) whe ein any one C(R*), of said —(C(R*)2),- may be optionally replaced

Arxis aA 2—(320 heterocyclyl group or a Ce-Cyg aryl group, wherein the C,—Cayyg
heterocyclyl group or the Cg-Cyp aryl group is optionally substituted with 1 to 5 R®,
¥ is (CRPR)-, -N(CHaR'™)- or X is absent;

Y is N or CR’;

566




10

15

20

25

30

WG 2011/163518 PCT/US2011/641688

each R, Rz, R} R R, RO RN or R%is independently H, oxo, OR“, NR”RH,
NR"C(O)R'!, NR''C(O)ORM, NR''C(O)NR'R™, N3, CN, NO,, SR, S(0),R?, NR''S(Q
C(=O)R", -C(=0)OR", -C(=O0)NR''R", -C(=0)SR", -S(0),(OR"), -SO,NR"'R", -/
NR'S(0),(OR'), -NR' SO NR'R, NR“C(=NR“)NR”R”, halogen, (C;~Cg)alk

NH- or -NR*-;
four R* on adjacent carbon atoms, when taken togethey, may form an optionally
substituted Cq aryl ring;
two R* on the same carbon atom, when taken togéther, may form a (C3-Cq)cycloalkyl
ring wherein one carbon atom of said (C3-Cy)cycloalk vl ring may be optionally replaced by -O-,
~8-, -8(0)p-, -NH- or —-NR*-; ‘
two R® on adjacent carbon atoms, whep taken together, may form a (Cs-Cy)eycloalkyl
ring wherein one carbon atom of said (C;-C4)cycloalkyl ring may be optionally replaced by -O-,
-S-, -8(0)p-, -NH- or -NR"-;
any RS adjacent to the obligatg’carbonyl group of said Ar, when taken together with R?,
may form a bond or a <(C(R*},)m~

any R® adjacent to the gBligate carbonyl group of said Ar, when taken together with R%,

group wherein m is 1 or 2;

may form a bond,
dntly (Ci-Cylalkyl, (Cy-Cgdhaloalkyl, (Co-Cylalkenyl, (Co-Cglalkynyl,
aryl{C-Cgalkyl, Ce—§ e aryl, Co—Cy heterocyclyl, (Cs-Cq)eycloalkyl or

(Cs~Cg)carbocycly kyi wherein any (Cy-Cglalkyl, (Ci-Cg)haloalkyl, (C-Cglalkenyl or (C;-
Cglalkynyl of R »
heterocyclylyand wherein any aryl(Ci-Cg)alkyl, Ce~Cap aryl, C;—Cyg heterocyclyl, (Cs-

each R® is indepen
is optionally substituted with one or more OH, NH, CO5H, Cy~Cag
Crieycloglkyl or (Cs—Cg)carbocyclylalkyl of R is optionally substituted with one or more OH,

CO:H, C3—Cy heterocyelyl or (Cy-Cy)alkyl;
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each R!! or R™ is independently H, (Ci-Cg)alkyl, (Co-Cglalkenyl, (Co-Cglalkynyl,
aryl(C;-Cyglalkyl, Ce—Cayp aryl, Co—-Cag heterocyclyl, (Cs-Crieycloalkyl, (C4—Cg)carboeyclylatkyl,
-C(=0)R?, -S(O),R?, or aryl(C,-Cyalkyl; or R'! and R* taken together with a nitrogen/fo which
they are both attached form a 3 to 7 membered heterocyclic ring wherein any one cafbon atom
of said heterocyclic ring can optionally be replaced with -O-, -S-, -8(0),-, -NH-ANR® or
-C(0)~

R" is H or (C;-Cg)alkyl;

RMis H, (C;-Cgialkyl, NR''R'2, NR''C(ORY, NRV'C(OYORM AR C(OINRVRY,
NR''S(0),R?, -NR''S(0),(OR"") or NR"'SO,NR''R"; and

wherein each (C;-Cg)alkyl, (C5-Cg)alkenyl, (Co-Cg)alkyny , aryl(Cy-Cylalkyl, Cs—Cao
aryl, Co~Cao heterocyelyl, (C3-Cr)eycloalkyl or (C4—Cg)carbog§elylalkyl of each R', R?, R?, RY,
R’ R%RT, RERY or RP s, independently, optionally subgfituted with one or more oxo,
halogen, hydroxy, NH, CN, N3, N(R%), NHR®, SH, SR, S(O),R®, OR?, (C,-Cy)alkyl, (C;-
Cy)haloalkyl, -C(OIR?, -C(O)H, -C(=0)OR?, -C(=0)OH, -C(=O)N(R?), , -C(=0)NHR?,
-C(=0)NH; , NHS(O),R?, NR*S(O},R?, NHC(O)R', NR*C(O)R", NHC(C)OR?, NR*C(O)OR",
NREC(OYNHR?, NR*C(O)N(R™),, NR*C(O)NH ,NHC(O)NHRa, NHC(O)N(R™)z, NHC(O)NH,
=NH, =NOH, =NOR*, NR*S(0),NHR?, NB*S(0) ;N(R?),, NR*S(0) ;NH,, NHS(O) ;NHR?,
NHS(0) ;N(R?)2, NHS(O) ;NHz, -OC(=)R?, -OP(O)(OH), or R*.

40. A compound of any one o £laims 1-31 ora pharmaceutically acceptable salt or ester
thereof, or composition thereof/for use in the therapeutic or prophylactic treatment of a

Pneumovirinae virus infectign or a respiratory syncytial virus infection.

41.  The compoungrof claim 39 or claim 40 further comprising administering a
therapeutically effet tive amount of at least one other therapeutic agent or composition thereof
selected from the group consisting of ribavirin, palivizumab, motavizumab, RSV-IGIV, MEDI-

557, A-60444 MDT~63, BMS-433771, ALN-RSV0 and ALX-0171 or mixtures thereof.

/A compound of Formula IX:
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Formula X

or a pharmaceutically acceptable salt or ester thereof , or comgosition thereof for use in
medical therapy, |

wherein: )

A is {C(RM),),~ wherein any one C(R*), of said —(C#R*)2).- may be optionally replaced
with -O-, -S-, S(0),-, NH or NR*: |

nis3,4,5or6;

eachpis 1 or2;

Ar is a C;—Cyy heterocyclyl group or a C4-Cyg aryl group, wherein the Cr~Cayg
heterocyclyl group or the Cg-Cyy aryl group jg ptionally substituted with 1 to 5 R‘S;

X is -(CRPRM)-, -N(CH,R'™- or X is absent; '

Y isNor CR’; __

each R%, R%, R®, RY, R%, R®, I or R%is independently H, oxo, OR', NR''R??,
NR''C(O)R", NRM'C(O)ORY, HRMC(OINRV'RY, N3, CN, NO,, SR, S(0),R?, NR''S(O),R?, -
C=OR", -C(=0)OR", -C(EOINRM'RY, -C=0)SRY, -S(0),(OR™), -SO.NRVR'?, -
NR'S(0),(OR™), -NRMSO,NR'R™?, NRC(=NR")NR'R'?, halogen, (C1—Cg)alkyl,
(C:—Cylalkenyl, (Co~Cglalkynyl, aryl(C)-Cg)alkyl, C¢—Cap aryl, Cp--Cyy heterocyelyl, (Cs-
Co)eycloalkyl or (G, Cg)carbocyclylalkyl;

two R* op dj acent carbon atoms, when taken together, may form a double bond between
the two carbogs to which they are attached or may form a (C3-C;)cycloalkyl ring wherein one

carbon atop of said (C3-Cr)cycloalkyl ring may be optionally replaced by -O-, -S-, -8(O),-, -

four R* on adjacent carbon atoms, when taken to gether, may form an optionally

sybstituted Cg aryl ring;
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two R* on the same carbon atom, when taken together, may form a (Cs-Cy)eyceloalkyl
ring wherein one carbon atom of said (C3-Cq)cycloalkyl ring may be optionally replaced by -O-,
-S-, -S(0)p-, -NH- or -NR*; '

two R® on adjacent carbon atoms, when taken together, may form a (C;-C;)¢¥cloalkyl
ring wherein one carbon atom of said (C3-Cy)cycloalkyl ring may be optionally rgplaced by -O-,
-S-, -8(0)p-, -NH- or -NR*; |

any R® adjacent to the obligate carbonyl group of said Ar, when ta én together with R?,
may form a bond or a {(C(R*)z)y- group wherein m is 1 or 2; |

any R® adjacent to the obligate carbonyl group of said Ar, whén taken together with R,
may form a bond;

each R* is independently (C,-Cg)alkyl, (C;-Cygyhaloalkyt, (Ca-Cglalkenyl, (Cy-Cy)alkynyl,
aryl(C;-Cgalkyl, Cs—Cap aryl, C—Cyg heterocyelyl, (C3-Co)eycloalkyl or
(C4—Cg)carboeyclylalkyl wherein any (C;-Cgalkyl, (C £ )haloaikyl, (Co-Cyalkenyl or (C,-
Cglalkynyl of R” is optionally substituted with one of'more OH, NH,, CO.H, C,—Cao
heterocyclyl, and wherein any aryl(C;-Cg)alkyl, G6—Cso aryl, C,~Cy heterocyelyl, (Cs-
Cy)eycloalkyl or (C4—Cg)carbocyelylalkyl of B is optionally substituted with one or more OH,
NH;, CO2H, C;~Cyg heterocyelyl or (Ci-Cgalkyl;

each R'' or R is independently/H, (C,-Cg)alkyl, (Co-Cg)alkenyl, (C2-Cylalkynyl,
aryl(C-Cy)alkyl, Cs—Cag aryl, Co-Csh heterocyclyi, {C3-Coeyeloalkyl, (C4—Cg)carbocycelylaikyl,
-C(=0)R?, -S(0),R®, or aryl(C,-C4 alkyl; or R and R'? taken together with a nitrogen to which
they are both attached form a ¥ to 7 membered heterocyclic ring wherein any one carbon atom
of said heterocyclic ring cad optionally be replaced with -O-, -S-, -8(0)y-, -NH-, -NR™ or
-C(O)-; |

 R¥isH or (CLCyalkyl;

R™ is H, (#1-Colalkyl, NR'R'2, NRM'C(O)RY, NRYC(G)ORM, NR''C(ONR'R*?,
NR''S(0),R? ARMS(0),(OR™) or NR'SO,NR"'R™; and

wheréin each (Ci-Cslalkyl, (Ca-Cg)alkenyl, (C;-Cylalkynyl, aryl{C;-Cgalkyl, Cs—Cao
aryl, C; 20 heterocyclyl, (C3-Cq)eycloalkyl or (Cy~Cg)carbocyclylalkyl of each R R% R, R“,
R’ RY, 7, RE RM or R% is, independently, optionally substituted with one or more oxo,

hgtogen, hydroxy, NH,, CN, N3, N(R"),, NHR?, SH, SR?, §(0),R?, OR?, (C;-Cyalkyl, (C;-
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5  Cghaloalkyl, -C(O)R? -C(O)H, -C(=0)OR?, -C(=0)OH, -C(=0)NR?,, -C(=O)NHR?,
-C(=0)NH, , NHS(O),R?, NR*S(0),R*, NHC(O)R?, NR*C(O)R?, NHC(O)OR?, NR*C(O)QR?,

- NR*C(O)NHR®, NR*C{O)N(R");, NR*C(O)NH,, NHC(C)NHR?, NHC(O)N(R®),, NHCFONH,,
=NH, =NOH, =NOR?®, NR"S(0),NHR’, NR*S(O) ;N(R")2, NR*S(0) ;NH,, NHS(0) JHR®,
NHS(O) pN(R™,, NHS(0) NI, -OC(=0)R?, -OP(O)(OH); or R

10
43. A compound of any one of claims 1-31 or a pharmaceutically accepfa

thereof or composition thereof for use in medical therapy.

15 therapeutically effective amount of at least one other therapeutiC agent or composition thereof

20
Formula IX
or a pharmaceuty Ily acceptable salt or ester thereof , for the manufacture of a
medicament for the {featment of a Preumovirinae virus infection or a respiratory syncytial virus
infection. |
25 whereip:

Ai C(R4)2)n~ wherein any one C(R*); of said —(C(R*),),- may be optionally replaced
with -0+/-S~, $(0),-, NH or NR%
/nis3, 4,50r6;

eachpis1or2;
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Ar is a (C3~Cyy heterocyclyl group or a Cg-Cyg aryl group, wherein the C—Cyy
heterocyclyl group or the Cg-Cyg aryl group is optionally substituted with [ to 5 RG;

X is (CR®R™)-, N(CH:R™- or X is absent;

Y is N or CR’;

each R, R%, R, R*, R®, R, R7 or Ris independently H, oxo, OR'!, NRMK,

Cycycloalkyl or (Cs—Cg)carbocycelylalkyl;

two R* on adjacent carbon atoms, when taken together, may form a double bond between
the two carbons to which they are attached or may form a £Cs-C7)cycloalkyl ring wherein one
carbon atom of said (C;-Cy)cycloalkyl ring may be optidnally replaced by -O-, -S-, -S(O),-, -
NH- or -NR*-;

four R* on adjacent carbon atoms, when jdken together, may form an optionally
substituted Ce aryl ring;

two R* on the same carbon atom, W n taken together, may form a (C;-Cq)cycloalkyl
ring wherein one carbon atom of said (3-C7)cycloalkyl ring may be optionally replaced by -O-,
~8-, -S(0),-, -NH- or -NR*-; _

two R® on adjacent carbop’atoms, when taken together, may form a (C3-C7)cycloalkyl
ring wherein one carbon atoz .
-S-, -8(O)p-, -NH- or -NR’,

any Ré_ adjacent 30 he obligate carbonyl group of said Ar, when taken together with R?,

,Of said (Cs~Co)eycloalkyl ring may be optionally replaced by -O-,

may form a bond or ~(C(R*);)u- group wherein m is 1 or 2;
any R° adjdcent to the obligate carbonyl group of said Ar, when taken together with R?,

may form a bogd;

Cglalkynyl of R? is optionally substituted with one or more OH, NH;, CO5H, Co—Caq
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heterocyclyl, and wherein any aryl(C,-Cg)alkyl, C¢—Cag aryl, C2—Cyyg heterocyclyl, (Cs-
Cr)eycloalky! or (Ca—Cg)earbocyclylalkyl of R® is optionally substituted with one or morg/OH,
NH,, CO,H, C;~Cy heterocyclyl or (C1-Cglalkyl; "

each R or R¥ is independently H, (C)-Cg)alkyl, (Co-Cg)alkenyl, (Co-Cg)alynyl,
aryl(Cy-Cg)alkyl, Cs—Cap aryl, Ca—Cyp heterocyclyl, (Cs5-Cr)eycloalkyl, (C4—Cg)earbocyclylalkyl,
-C(=O)R’, -S(O),;R?, or aryl(C,-Cs)alkyl; or R'' and R'? taken together with 4 itrogen to which
they are both attached form a 3 to 7 membered heterocyclic ring wherein dny one carbon atom
of said heterocyclic ring can optionally be replaced with -O-, -S-, -S(Q -, -NH-, -NR® or
-C(O)-;

R is H or (C1-Cy)alkyl; /

R is H, (C;-Cgalkyl, NRURZ NRUIC(O)RY, NRU'¢{O)OR!, NRI'C(O)NR!'R,
NR'S(0),R?, -NR''S(0),(OR'") or NR"'SO,NR''R"; ang’

wherein each (Cy-Cg)alkyl, (C,-Cg)alkenyl, (C,; g)aikynyi, aryl(C;-Cyglalkyl, Ce~Cag
aryl, C;—Cy heterocyclyl, (C3-Cqleycloalkyl or (C Cy)carbocyclylalkyl of each RY, R?, R, RY,
R*, R R7 R R or R™? is, independently, optigfially substituted with one or more oxo,
halogen, hydroxy, NH,, CN, N3, N(R™),, NHR', SH, SR®, S(0),R?, OR?, (C,-Cy)alkyl, (C;-
Cyghaloalkyl, -C(O)R?, -C(OH, -C(=0)OF’, -C(=0)OH, -C(=0)N(R®), , -C(=O)NHR®,
-C(=0)NH; , NHS(O),R?, NR*S(0),R*/ ' C(O)R?, NR’C(O)R®, NHC{OYOR®, NR*C(Q)YOR?,
NR*C(O)NHR®, NR*C(O)N(R"),, NR*C(O)NH;, NHC(O)NHR? NHC(O)N(R?),, NHC(O)NH,,
=NH, =NOH, =NOR’, NR*S(0)¥HR", NR*S(O) ;N(R"), NR*S(0) ;NH;, NHS(O) NHR",
NHS(0) \N(R*)z, NHS(0) ,NH,, -OC(=0)R?, -OP(O)(OH), or R®,

46.  The use of a compound of any one of claims 1-31 or a pharmaceutically acceptable salt
or ester thereof, for ts ¢ manufacture of a medicament for the treatment of a Preumovirinae virus

infection or a respifatory syneytial virus infection.

47.  Thefse of claim 45 or claim 46 further comprising administering a therapeutically

effectiveAmount of at least one other therapeutic agent or composition thereof selected from the

groupConsisting of ribavirin, palivizumab, motavizumab, RSV-IGIV, MEDI-557, A-60444,
JFT-63, BMS-433771, ALN-RSV0 and ALX-0171 or mixtures thereof,
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‘What is claimed is:

1. A compound of formula:

or a pharmaceutically acceptable salt thereof.

2. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of claim 1 or a pharmaceutically acceptable salt thereof and a

pharmaceutically acceptable carrier.

3. The pharmaceutical composition of claim 2 further comprising at least one other
therapeutic agent selected from ribavirin, palivizumab, motavizumab, RSV-IGIV,
MEDI-557, A-60444, MDT-637, BMS-433771, ALN-RSV0 and ALX-0171 or

mixtures thereof.
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