
WO 20091074575PCT/EP2008/067110 1 Organic Compounds This invention relates to
organic compounds, their preparation and use as pharmaceuticals. In one
aspect, the invention provides compounds according to Formula T:  R R7 "-(N
NNNR11 Rio I 4 R3  or solvates, hydrates or pharmaceutically acceptable salts
thereof, wherein R' is H, halogen, CI-Cs-alkyl, Ci-Cs-haloalkyl,
Ci-Cs-haloalkoxy, C;-C,5-carbocyclic group, nitro, cyano, a C6-Cis-membered
aromatic carbocyclic group, or a CI-Cs-alkyl substituted by a C6-Cis-membered
aromatic carbocyclic group; R', R', R4 and R5 are each independently selected
from A and CI-C6 alkyl; R6, R7, R8, R9, 1110 and R" are each independently
selected from H; S02106; aryl optionally substituted by one or more Z groups;
a C3-Co carbocyclic group optionally substituted by one or more Z groups;
C3-C14 heterocyclic group optionally substituted by one or more Z groups;
CI-Cs alkyl optionally substituted by an aryl group which is optionally
substituted by one or more Z groups, a C3-Cio carbocyclic group optionally
substituted by one or more Z groups or a C3-C14 heterocyclic group optionally
substituted by one or more Z groups; or is represented by the formula 2:
-(Co-C6 al kylene)-A-( Co-C6 alkyieno-B-(cR12)1-R22, wherein the al kylene
groups are optionally substituted by one or more Z groups; or R6 and 117
together with the atoms to which they are attached form a 3- to 1 0- membered
heterocyclic group, the heterocyclic group including one or more further
heteroatoms selected from N, 0 and S, and the heterocyclic group being
optionally substituted by one or more Z groups; SO,R"; C6-Cis-aromatic
carbocyclic group optionally substituted by one or more Z groups; a C3-Clo
carbocyclic group; a C3-C14 heterocyclic group optionally substituted by one
or more Z groups; or a group represented by the formula 2;  WO
2009/074575PCT/EP2008/067110 2 or R7 and R8 together with the carbon atom to
which they are attached form a 3- to 10-membered carbocychc or a 3- to
10-membered heterocyclic group, the heterocyclic group including one or more
heteroatoms selected from N, 0 and S, and the carbocyclic and heterocyclic
groups being optionally substituted by one or more Z groups; S0212'6;
G-Cis-aromatic carbocyclic group optionally substituted by one or more Z
groups; a C3-Ci() carbocyclic group; a C 3-C 14 heterocyclic group optionally
substituted by onc or more Z groups; or a group represented by thc formula 2; 



or it and 100 together with the carbon atom to which they are attached form a
3- to 10-membered carbocyclic or a 3- to 10-membered heterocyclic group, the
heterocyclic group including one or more heteroatoms selected from N, 0 and S,
and the carbocyclic and heterocyclic groups being optionally substituted by
one or more Z groups; SO2R16; C6-Cis-aromatic carbocyclic group optionally
substituted by one or more Z groups; a C.3-00 carbocyclic group; a C3-CH
heterocyclic group optionally substituted by one or more Z groups; or a group
represented by the formula 2; or 128 and R9 together with the carbon atoms to
which they arc attached form a 3- to 10-membered cycloalkyl or a 3- to
10-membered heterocyclic group, the heterocyclic group including one or more
heteroatoms selected from N, 0 and S, and the carbocyclic and heterocyclic
groups being optionally substituted by one or more Z groups; SO2R16;
C6-C45-aromatic carbocyclic group optionally substituted by one or more Z
groups; a C;-C10 carbocyclic group; a C3-C14 heterocyclic group optionally
substituted by one or more Z groups; or a group represented by the formula 2;
or RI and Itil together with the atoms to which they are attached form a 3- to
10- membered heterocyclic group, the heterocyclic group including one or more
further hetcroatoms selected from N, 0 and S, and the heterocyclic group being
optionally substituted by one or more Z groups; S02106; C6-C15-aromatic
carbocyclic group optionally substituted by one or more Z groups; a C3-C10
carbocyclic group; a C3-Cm heterocyclic group optionally substituted by one or
more Z groups; or a group represented by the formula 2; A is selected from a
bond, -NR"(S02)-, -(S02)NR", -(SO2)-, -NR13C(0)-, -C(0)NR"- , -NRI3C(0)NR14-,
-NRI3C(0)0-, -NA"-, C(0)0, 0C(0), C(0), 0 and S; B is selected from a bond,
-(C2-C4 alkenyl group)-,alkynyl group)-, -NH-, aryl, 0-aryl, NH-aryl, a
C.3-C14 carbocyclic group and a 3- to 14-membered heterocyclic group, the
heterocyclic group including one or more heteroatoms selected from N, 0 and S,
wherein the aryl, carbocyclic and heterocyclic groups are each optionally
substituted by one or more Z groups;  WO 2009/074575PCT/EP2008/067110 3 Xis
selected from a bond, -NR15(502)-, -(502)NR15-, -(SO2)-, -NR15C(0)-,
-C(0)NR15- , -NR"C(0)NR'"-, -NR' C(0)O-, -NR's-, C(0)0, OC(0), C(0), 0 and 5;
R'' is selected from Ci-Cs alkylenc, Ci-Cs alkenylcnc, -C3-Cs cycloalkyl-,
-C1-C8 alkylene-C3-Cs cycloalkyl-, and -aryl-, wherein the alkylene,
cycloalkyl and aryl groups are optionally substituted by one or more Z groups;
R13, RH, R'5 and R17 are each independently selected from H and CI-C6 alkyl;
R'6 is selected from C,-05 alkyl, aryl and a 3- to 14-membered heterocyclic
group, the heterocyclic group including one or more heteroatoms selected from
N, 0 and S; Z is independently selected from OH, aryl, 0-aryl, C7-C14 aralkyl,
0-C7-CH aralkyl, CI-C6 alkyl, CI-C6 alkoxy, NR19(502)R21, (502)NRI9R21,
(S02)R20, NR19C(0)R20, C(0)NR'9R20, NR19C(0)NR10Rl5, NR19C(0)0R10, NR19R21,
C(0)0R19, C(0)109, SR", OR', oxo, CN, NO2, and halogen, wherein the alkyl,
alkoxy, aralkyl and aryl groups are each optionally substituted by one or more
substitucnts selected from OH, halogen, Cl-C4 haloalkyl and Ci-C4 alkoxy; 105
and R2 are each independently selected from fl and CI-C6 alkyl; R' and R'' are
each independently selected from fl; CI-Cs alkyl; 03-Cs cycloalkyl;
alkoxy-C1-C4 alkyl; (Co-C4 alkyl)-aryl optionally substituted by one or more
groups selected from C4-C6 alkyl, C1-C6 alkoxy and halogen; (Co-C4 alkyl)- 3-
to 14-membered heterocyclic group, the heterocyclic group including one or
more heteroatoms selected from N, 0 and 5, optionally substituted by one or
more groups selected from halogen, oxo, C1-C6 alkyl and C(0)C1-C6 alkyl;
(Co-Ca alkyl)-0-aryl optionally substituted by one or more groups selected
from C1-C6 alkyl, C,-C6 alkoxy and halogen; and (Co-C4 alkyl)- 0-3- to
14-membered heterocyclic group, the heterocyclic group including one or more
heteroatoms selected from N, 0 and 5, optionally substituted by one or more
groups selected from halogen, CI-C6 alkyl and C(0)C1-C6 alkyl; wherein the
alkyl groups are optionally substituted by one or more halogen atoms, CI-C4
alkoxy, C(0)1`412, C(0)NfiCi-C6 alkyl or C(0)N(Ci-C6 alkyl)2; or R'9 and R2
together with the nitrogen atom to which they attached form a 5- to 10-
membered heterocyclic group, the heterocyclic group including one or more
further heteroatoms selected from N, 0 and S, the heterocyclic group being
optionally substituted by one or more substituents selected from OH; halogen;
aryl; 5- to 10- membered heterocyclic group including one or more hcteroatoms
selected from N, 0 and 5; 5(0)7-aryl; 5(0)2-G-C6alkyl; C,-C6 alkyl optionally
substituted by one or more halogen atoms; CI-C6 alkoxy optionally substituted
by one or more OH groups or CI-  C4 alkoxy; and C(0)0C1-C6 alkyl, wherein the
aryl and heterocyclic substituent groups are themselves optionally substituted
by C1-Cs alkyl, C1-C6 haloalkyl or C1-C6 alkoxy; R22 is selected from H,
halogen, C1-Cs alkyl, C1-C8 alkoxy, aryl, 0-aryl, S(0)2-aryl, S(0)2-Cd-C6
alkyl, S(0)2NR23R24, NHS(0)21\TR23R24, a C3-C14 carbocyclic group, a 3- to
14-membered heterocyclic group, the heterocyclic group including one or more
heteroatoms selected from N, 0 and S, and 0-13- to 14-membered heterocyclic
group, the heterocyclic group including one or more hetcroatoms selected from
N, 0 and S), wherein the alkyl, aryl, carbocyclic and heterocyclic groups are
each optionally substituted by one or more Z groups; 



R2' and R21 are each independently selected from H, (1.,-05 alkyl and C3-05
cycloalkyl; or R23 and RN together with the nitrogen atom to which they are
attached form a 5- to 10-membered heterocyclic group, optionally including one
or more further heteroatoms selected from N, 0 and S, wherein the heterocyclic
group is optionally substituted by one or more Z groups; n is 0, 1 or 2; o and
p are each independently an integer from 0 to 6; and q is 0, 1,2 or 3; with
the proviso that when n is 0, at least one of R5, R7, R8, R9, RI and R'' is
other than H. In an embodiment of the invention, there is provided a compound
according to the Formula la:  wherein R6, R7, R5, R9, R' and R'' are each
independently selected from H; S02106; aryl optionally substituted by one or
more Z groups; a C13-Cw carbocyclic group optionally substituted by one or
more Z groups; C5-C14 heterocyclic group optionally substituted by one or more
Z groups; (1,-Cs alkyl optionally substituted by an aryl group, a (13-Cm  WO
2009/074575PCT/EP2008/067110 5 carbocyclic group optionally substituted by one
or more Z groups or a CI-C14 heterocyclic group optionally substituted by one
or more Z groups; or is represented by the formula 2a:
-(CT12)4-A-(CH2)r-B-(X-1212)q-R22; or R7 and R6 together with the carbon atom
to which they are attached form a 3- to 7- membered carbocyclic or a 3- to
7-membered heterocyclic group, the heterocyclic group including one or more
heteroatoms selected from N, 0 and S, and the carbocyclic and heterocyclic
groups being optionally substituted by one or more Z groups; SO2R'6;
C6-Cis-aromatic carbocyclic group optionally substituted by one or more Z
groups; a C.3-C10 carbocyclic group; a CCH heterocyclic group optionally
substituted by one or more Z groups; or a group represented by the formula 2a;
or R9 and R' together with the carbon atom to which they are attached form a
3- to 7- membered carbocyclic or a 3- to 7-membered heterocyclic group, the
heterocyclic group including one or more heteroatoms selected from N, 0 and S,
and the carbocyclic and heterocyclic groups being optionally substituted by
one or more Z groups; S02R16; C6-Cis-aromatic carbocyclic group optionally
substituted by one or more Z groups; a C3-C10 carbocyclic group; a C3-C14
heterocyclic group optionally substituted by one or more Z groups; or a group
represented by the formula 2a; or R8 and R9 together with the carbon atoms to
which they are attached form a 3- to 7-membered cycloalkyl or a 3- to
7-membered heterocyclic group, the heterocyclic group including one or more
heteroatmns selected from N, 0 and S, and the carbocyclic and heterocyclic
groups being optionally substituted by one or more Z groups; S0212'6;
C6-C15-aromatic carbocyclic group optionally substituted by one or more Z
groups; a C3-Cio carbocyclic group; a C3-C14 heterocyclic group optionally
substituted by one or more Z groups; or a group represented by the formula 2a;
A is selected from a bond, -NRH(S02)-, -(S02)NRH-, -(SO2)-, -NR3C(0)-,
-C(0)NR"- , -NRHC(0)NRH-, -NRHC(0)0-, -NR"-, C(0)0, OC(0), C(0), 0 and S; B is
selected from a bond, aryl, a C3-C14 carbocyclic group and a C3-C14
heterocyclic group, wherein the ring systems are optionally substituted by one
or more Z groups; X is selected from a bond, -NR15(S02)-, -(S02)NR15-,
-(S02)-, -NR16C(0)-, -C(0)NR15, -NR15C(0)NR17-, -NR15C(0)0-, -NR16-, C(0)0,
OC(0), C(0), 0 and S;  



WO 2009/074575PCT/EP2008/067110 6 R12 is selected from H, CI-Cs alkyl, C3-Cs
cycloalkyl, CI-Cs alkyl- C3-Cs cycloalkyl, C14 (4.8 alkyl-aryl and aryl,
wherein the alkyl, cycloalkyl and aryl groups are optionally substituted by
one or more Z groups; RI45 R15 and Ri7 are each independently selected from H
and C,-C6 alkyl; R16 is selected from C1-Cs alkyl, aryl and a 3- to
14-membered heterocyclic group; Z is independently selected from OH, aryl,
0-aryl, C7-C14 aralkyl, 0-C7-C14 aralkyl, CI-C6 alkyl, Ci-C6 alkoxy,
N1t19(S02)10, (S02)N1091221, (S02)R2u, N109C(0)R2u, C(0)NR191t20, NR19C((
)NR20R18, NR19C(0)0R2, NR19R21, C(0)0R19, C(0)109, SR", 01119, oxo, CN, NO2,
and halogen, wherein the alkyl, alkoxy, aralkyl and aryl groups are each
optionally substituted by one or more substituents selected from OH, halogen,
C,-C4 haloalkyl and CI-Ca alkoxy; R's, R19 and 100 are each independently
selected from H and C1-C6 alkyl; R2' is selected from C1-05 alkyl, aryl and a
3- to 14-membered heterocyclic group; R22 is selected from H and Ci-C8 alkyl;
n is 0, 1 or 2; o and p are each independently an integer from 0 to 6; and q
is 0, 1, 2 or 3; with the proviso that when n is 0, at least one of R6, R7,
R8, R9, RI and R' is other than H. In a further embodiment of the invention as
defined anywhere above, R6 is selected from H, CI-C3 alkyl and (CH2)d-phenyl,
where the phenyl group is optionally substituted by OR23; R23 is H or Cl-C6
alkyl; and d is an integer from 1 to 5 (optionally 2 to 4). In a still further
embodiment of the invention as defined anywhere above, R7 is H or CI-C6; and
R8 is selected from H, CI-C6 alkyl; (CH2)ephenyl, where the phenyl group is
optionally substituted by one or more groups selected from halo and OR24;
(CH2)ECOOR25; (CE2)60C1-C6 alkyl, where the alkyl group is optionally
substituted by 1 to 3 groups selected from OH, CI-Cs alkyl and phenyl; and
(CH2)1,NHCO2(CH2)iphenyl; R24 is H or Cl-C6 alkyl, where the alkyl group is
optionally substituted by ito 3 groups selected from OH and OCI-C3 alkyl; R25
is H or C1-C3 alkyl;  WO 2009/074575PCT/EP2008/067110 



7 e is 0, 1, 2, 3, 4 or 5 (optionally 0, 1, 2, 3 or 4); f, g and h arc each
independently an integer from 1 to 4; and i is 1 or 2; or R7 and R8 together
with the carbon atom to which they attached form a 5- or 6- membered
non-aromatic carbocyclic ring system or a 5- or 6- membered non-aromatic
heterocyclic ring system containing one or more heteroatoms selected from N, 0
and S, the ring systems being optionally substituted by one or more Z groups;
SO1R16; C6-Cisaromatic carbocyclic group optionally substituted by one or more
Z groups; a C3-C10 carbocyclic group; a C3-C-14 heterocyclic group optionally
substituted by one or more Z groups; or a group represented by the formula 2
or 2a. Suitably, the ring system defined by R7, ft8 and the carbon to which
they are attached is optionally substituted by C1-C3 alkyl, halo or benzyl.
Optionally, f is 2 or 3. Additionally or alternatively, g may be 2 or 3.
Additionally or alternatively, h may be 2, 3 or 4. Additionally or
alternatively, i may be I. In the immediately preceding sub-definitions of f,
g, h and i, each sub-definition may be combined with more other
sub-definitions or they may be combined with the definitions for the relevant
variables given above. In a yet further embodiment of the invention as defined
anywhere above, R9 is H, C6 alkyl or phenyl; or R8 and R9 together with the
carbon atoms to which they attached form a 5-, 6- or 7- membered non-aromatic
carbocyclic ring system or a 5-, 6- or 7- membered non-aromatic heterocyclic
ring system containing one or more heteroatoms selected from N, 0 and 5, the
ring systems being optionally substituted by CI-C.3 alkyl, halo or benzyl. In
a further embodiment of the invention as defined anywhere above, R" is H,
SO1C1- C6 alkyl or SO2phenyl. In a further embodiment of the invention as
defined anywhere above, R6 and R" are both H.  WO 2009/074575PCT/EP2008/067110
8 CI or the formula lc  CI wherein Km is -A-(Co-C6 alkylenc)-B-(X-102),,-102
and A, B, X, R12, q and 1(22 arc as defined anywhere herein. A further aspect
of the invention provides a compound of Formula 2 2 wherein [LINKER] is
selected from CI-C6 al kylene, C2-C6 al kenylene, C2-C6 alkynylene, a 5- to
10-membered carbocyclic group, aryl, and a 5- to 10-membered heterocyclic
group containing one or more heteroatoms selected from N, 0 and S, the ring
systems being optionally substituted by one or more Z' groups; and 



Zi is independently selected from OH, aryl, 0-aryl, benzyl, 0-benzyl, Cl-C6
alkyl optionally substituted by one or more OH groups, C1-C6 alkyl optionally
substituted by one or more halogen atoms, C1-C6 alkoxy optionally substituted
by one or more  WO 2009/074575PCT/EP2008/067110 9 OH groups or Ci-C4 alkoxy,
NR19(S02)R21, (S02)NR19R20, (S02)R20, NR'9C(0)R20, C(0)NR19R20, NR"C(0)NR2R1s,
NR"C(0)0R20, NR19R2', C(0)0R19, C(0)R", SR'', OR'', oxo, CN, NO2, and halogen,
wherein Rth,R2 and R2' arc all as defined anywhere herein. The skilled person
will appreciate that the compounds of Formula 2 are dimeric forms of the
compounds of formula lb or lc. In a yet further embodiment of the invention as
defined anywhere above, there is provided a compound according to Formula I
selected from:  20 CI N NH2 30CH, CINN N H,NNNH, 4   5  



WO 2009/074575PCT/EP2008/067110 10    CIN N=KND H,NNNH    NH2    0 0 rh`lltH
OH CIN N H NNH 



11 12      140 CIN Nn( H2N11\(--N.'1\1H2H 15 16 Chiral 0 CINJ H,NNNH," CIN9_(N
0 I-12NNNH,  17 



CI NjC N Cj H2NNH,  OH     19   WO 2009/074575PCT/EP2008/067110 12    24 25
27 28 



Chiral 0OH CIN N   29   WO 2009/074575PCT/EP2008/067110 13 30H 0HN CINL>0 H
NNH_    32 0HN N-2,-;HL_N H NNH_  



0HN CItt." H,NNNH,    34  35     WO 2009/074575PCT/EP2008/067110 15 43   HN HN



46  NH  WO 2009/074575PCT/EP2008/067110 16 48  49  50      53 H N 



CI ,- H2NNH2   WO 2009/074575PCT/EP2008/067110 17 55  OH    0 H 2NNN H 2 NH,
58 H CI                HN CIN.0" 



.0" H,NNH,    WO 2009/074575PCT/EP2008/067110 19    70\N 0     73   WO
2009/074575PCT/EP2008/067110 20 77 



78 79 SO 81 82  21 84 85   86  H2N- 88 89  90 91 92'   



WO 2009/074575PCT/EP2008/067110 23 102      0HN CIN.z...>..A N H/1,1 Ir.'NH,
108     HN CI 



HeNNH,  WO 2009/074575PCT/EP2008/067110 24    113   114  0  CI HiN    116  OH 



0HN CI 2.N-51.22. H2NNNH2  WO 2009/074575PCT/EP2008/067110 25 119  120   124
0HN CIN31,_ NH1    



126   WO 2009/074575PCT/EP2008/067110 26  127 128  129           



134   WO 2009/074575PCT/EP2008/067110 27 135  136      137 138     



140  141   142   WO 2009/074575PCT/EP2008/067110 28    144  14.5   CI   



WO 2009/074575PCT/EP2008/067110 30 155   156      H,N1  WO
2009/074575PCT/EP2008/067110 31  WO 2009/074575PCT/EP2008/067110 32  WO
2009/074575PCT/EP2008/067110 33 



166 CI    CI    168   169   WO 2009/074575PCT/EP2008/067110 34 1 70 CI   171 



NH 0     HN N NH   WO 2009/074575PCT/EP2008/067110 35    177 H,N   



WO 2009/074575PCT/EP2008/067110 36 179      182    0HN CIN H,N1NNH2   WO
2009/074575PCT/EP2008/067110 37 184 0HN CI 



I-12NNNH2   185  186      CI  WO 2009/074575PCT/EP2008/067110 38    191 HN CI
N 



H,NNH,   WO 2009/074575PCT/EP2008/067110 39 195      197N /  198  Chiral  WO
2009/074575PCT/EP2008/067110 40 200  



CI 203 0HN CIN%L .."NN H .., H2 NJNNH,      205   WO
2009/074575PCT/EP2008/067110 41 H2NNNH2    



WO 2009/074575PCT/EP2008/067110 43 219 0HN CINC`,,,.., -.,..,.,/ NN IH ..-'
H,NNNH,  CI CI    223       



WO 2009/074575PCT/EP2008/067110 46    2400HN H ,NNH,   WO
2009/074575PCT/EP2008/067110 47 246        0HN IN H,NNH 



Definitions  WO 2009/074575PCT/EP2008/067110 48 Terms used in the
specification have the following meanings:       "Optionally substituted"
means the group referred to can be substituted at one or more positions by any
one or any combination of the radicals listed thereafter.       "optionally
substituted by one or more Z groups" denotes that the relevant group may
include one or more substituents, each independently selected from the groups
included within the definition of Z. Thus, where there are two or more Z group
substituents, these may be the same or different. "Halo" or "halogen", as used
herein, may be fluorine, chlorine, bromine or       "CI-Cs-Alkyl", as used
herein, denotes straight chain or branched alkyl having 1-8 carbon atoms. If a
different number of carbon atoms is specified, such as C6 or C3, then the
definition is to be amended accordingly.       "CI-Cs-Alkoxy", as used herein,
denotes straight chain or branched alkoxy having 1-8 carbon atoms. If a
different number of carbon atoms is specified, such as C6 or C3, then the
definition is to be amended accordingly.       The term "alkylene" denotes a
straight chain or branched saturated hydrocarbon chain containing between 1
and 8 carbon atoms. If a different number of carbon atoms is specified, such
as C6 or C3, then the definition is to be amended accordingly. Itand
"amino-CI-Cs-alkoxy" denote amino attached by a nitrogen atom to CI-Cs-alkyl,
e.g., NH2-(Ci-05)-, or to Ci-Cs-alkoxy, e.g., NH2-(CtCs)-0-. If a different
number of carbon atoms is specified, such as C6 or C3, then the definition is
to be amended accordingly.       "CI-Cs-Alkylamino" and "di(CI-Cs-alkyl)amino"
denote Ct-C8-alkyl, as hereinbefore defined, attached by a carbon atom to an
amino group. The CI-Cs-alkyl groups in di(Ci-Cs-alkyl)amino may be the same or
different. If a different number of carbon atoms is specified, such as C6 (11.
C3, then the definition is to be amended accordingly.
"Amino-(hydroxy)-Ci-C8-alkyl" denotes amino attached by a nitrogen atom to
CI-Cs-alkyl and hydroxy attached by an oxygen atom to the same CI-Cs-alkyl. If
a different number of carbon atoms is specified, such as Cs or C3, then the
definition is to be amended accordingly.       "CI-Cs-Alkylcarbonyl" and
"CI-Cs-alkoxycarbonyl", as used herein, denote CI-Cs-alkyl or CI-Cs-alkoxy,
respectively, as hereinbefore defined, attached by a  WO
2009/074575PCT/EP2008/067110 49 carbon atom to a carbonyl group. If a
different number of carbon atoms is specified, such as C6 or C3, then the
definition is to be amended accordingly.       "C3-Cs-Cycloalkylcarbonyl", as
used herein, denotes C3-Cs-cycloalkyl, as hereinbefore defined, attached by a
carbon atom to a carbonyl group. If a different number of carbon atoms is
specified, such as C6 or C3, then the definition is to be amended accordingly.



"C7-CH-Aralkyl", as used herein, denotes alkyl, e.g., CI-C4-alkyl, as
hereinbefore defined, substituted by a C6-Cio-aromatic carbocyclic group, as
herein defined. If a different number of carbon atoms is specified, such as C6
or C3, then the definition is to be amended accordingly.       "CI-C
s-Carbocyclic group", as used herein, denotes a carbocyclic group having 3- to
15-ring carbon atoms that is saturated or partially saturated, such as a C3-
Cs-cycloalkyl. Examples of C3-Cis-carbocyclic groups include but are not
limited to cyclopropyl, cyclobutyl, cyclopentyl, cyclohcxyl, cycloheptyl or
cyclooctyl or a bicyclic group, such as bicyclooctyl, bicyclononyl including
indanyl and indenyl and bicyclodecyl. If a different number of carbon atoms is
specified, such as C6, then the definition is to be amended accordingly.
"aryl" or "C6-Cis-Aromatic carbocyclic group", as used herein, denotes an
aromatic group having 6- to 15-ring carbon atoms. Examples of Co-Cis-aromatic
carbocyclic groups include, but are not limited to, phenyl, phenylene,
benzenetriyl, naphthyl, naphthylene, naphthalenetriyl or anthrylene. If a
different number of carbon atoms is specified, such as Cu), then the
definition is to be amended accordingly.       "4- to S-Membered heterocyclic
group", "5- to 6- membered heterocyclic group", "3- to 10-membered
heterocyclic group", "3- to 14-membered heterocyclic group", "4- to
14-membered heterocyclic group" and "5- to 14-membered heterocyclic group",
refers, respectively, to 4- to 8-membered, 5- to 6-membered, 3- to 10-
membered, 3- to 14-membered, 4- to 14-membered and 5- to 14-membered
heterocyclic rings containing at least one ring heteroatom selected from the
group consisting of nitrogen, oxygen and sulphur, which may be saturated,
partially saturated or unsaturated (aromatic). The heterocyclic group includes
single ring groups, fused ring groups and bridged groups. Examples of such
heterocyclic groups include, but are not limited to, furan, pyrrole,
pyrrohdine, pyrazole, imidazole, triazole, isotriazole, tetrazole,
thiadiazole, isothiazole, oxadiazole, pyridine, piperidine, pyrazine, oxazole,
isoxazole, pyrazine, pyridazine, pyrimidine, piperazine, pyrrolidine,
pyrrolidinone, morpholine, triazine, oxazine, tetrahyrofuran,
tetrahydrothiophene,  WO 2009/074575PCT/EP2008/067110 50 tetrahydrothiopyran,
tetrahydropyran, 1,4-dioxane, 1,4-oxathiane, indazole, quinoline, indazole,
indolc, 8-aza-bicyclo13.2.11octane or thiazole. A second aspect of the present
invention provides for the use of a compound of formula (I) in any of the
aforementioned embodiments, in free or pharmaceutically acceptable salt form,
for the manufacture of a medicament for the treatment of an inflammatory or
allergic condition, particularly an inflammatory or obstructive airways
disease or mucosal hydration. An embodiment of the present invention provides
for the use of a compound of formula (I) in any of the aforementioned
embodiments, in free or pharmaceutically acceptable salt form, for the
manufacture of a medicament for the treatment of an inflammatory or allergic
condition selected from cystic fibrosis, primary ciliary dyskinesia, chronic
bronchitis, chronic obstructive pulmonary disease, asthma, respiratory tract
infections, lung carcinoma, xerostomia and keratoconjunctivitis sire. It is
understood that any and all embodiments of the present invention may be taken
in conjunction with any other embodiment to describe additional embodiments of
the present invention. Furthermore, any elements of an embodiment are meant to
be combined with any and all other elements from any of the embodiments to
describe additional embodiments. It is understood by those skilled in the art
that combinations of substituents where not possible are not an aspect of the
present invention. Throughout this specification and in the claims that
follow, unless the context requires otherwise, the word "comprise", or
variations, such as "comprises" or "comprising", will be understood to imply
the inclusion of a stated integer or step or group of integers or steps but
not the exclusion of any other integer or step or group of integers or steps.
Especially preferred specific compounds of formula (1) are those described
hereinafter in the Examples. The compounds represented by formula (I) may be
capable of forming acid addition salts, particularly pharmaceutically
acceptable acid addition salts. Pharmaceutically acceptable acid addition
salts of the compound of formula (I) include those of  WO
2009/074575PCT/EP2008/067110 51 inorganic acids, e.g., hydrohalic acids, such
as hydrofluoric acid, hydrochloric acid, hydrobromic acid or hydroiodic acid,
nitric acid, sulfuric acid, phosphoric acid; and organic acids, c.g.,
aliphatic monocarboxylic acids, such as formic acid, acctic acid,
trifluoroacetic acid, propionic acid and butyric acid; aliphatic hydroxy
acids, such as lactic acid, citric acid, tartaric acid or malic acid;
dicarboxylic acids, such as maleic acid or succinic acid; aromatic carboxylic
acids, such as benzoic acid, p-chlorobenzoic acid, diphenylacetic acid,
para-biphenyl benzoic acid or triphcnylacctic acid; aromatic hydroxy acids,
such as o-hydroxybenzoic acid, p-hydroxybenzoic acid, 1-
hydroxynaphthalene-2-carboxylic acid or 3-hydroxynaphthalene-2-carboxylic
acid; cinnamic acids, such as 3-(2-naphthalenyl)propenoic acid, para-methoxy
cinnamic acid or para-methyl cinnamic acid; and sulfonic acids, such as
methanesulfonic acid or benzenesulfonic acid. Thcsc salts may bc prcparcd from
compounds of formula (I) by known salt-forming procedures. Compounds of
formula (I) which may contain acidic, e.g., carboxyl, groups, are also capable
of forming salts with bases, in particular, pharmaceutically acceptable bases,
such as those well-known in the art; suitable such salts include metal salts,
particularly alkali metal or alkaline earth metal salts, such as sodium,
potassium, magnesium or calcium salts; or salts with ammonia or
pharmaceutically acceptable organic amines or heterocyclic bases, such as
ethanolamines, benzylamines or pyridine. These salts may be prepared from
compounds of formula (I) by known salt-forming procedures. Stereoisomers are
those compounds where there is an asymmetric carbon atom. The compounds exist
in individual optically active isomeric forms or as mixtures thereof, e.g., as
diastereomeric mixtures. The present invention embraces both individual
optically active R and S isomers, as well as mixtures thereof. Individual
isomers can be separated by methods well-known to those skilled in the art,
e.g., chiral high performance liquid chromatography (HPLC,'). Tautomers are
one of two or more structural isomers that exist in equilibrium and are
readily converted from one isomeric form to another. More specifically, for
example, compounds of Formula Ia where R6 and/or R11 are hydrogen may exist in
one or both of the following tautomeric forms: 



52  Compounds according to Formula I may exist in corresponding tautomeric
forms. Examples of tautomers include but are not limited to those compounds
defined in the claims. The compounds of the invention may exist in both
unsolvated and solvated forms. The term "solvate" is used herein to describe a
molecular complex comprising the compound of the invention and one or more
pharmaceutically acceptable solvent molecules, e.g., ethanol. The term
"hydrate" is employed when said solvent is water. Synthesis Generally,
compounds according to Formula I can be synthesized by the routes described in
Scheme 1 and the Examples. For instance, intermediate 1 can be reacted with
intermediate 2 in an organic solvent to provide compound 3 which can be
isolated as the free base. The free base can then be converted to a salt form
by treatment with an appropriate acid. Intermediates can be prepared from
methods known by those skilled in the art or are commercially available.
Scheme 1   WO 2009/074575PCT/EP2008/067110 53 0NH Elt RLNNN-13 12R3RI 3 In
Scheme 1, RI, R2, R3, R1, R5, R6 and lin are as defined above; Y is CFUR8 ; X
is CR9R 10; n is 0; and R7, 10, R9 and Ri are also as defined above. For
compounds where n is 1 or 2, then the appropriate methylene or ethylene
linking groups are inserted between X and Y in the diamine reactant 2. The
compounds of Formula I and Formula 2 above can be prepared according to
conventional routes described in the literature. Compounds of formula (1), in
free form, may be converted into salt form, and vice versa, in a conventional
manners understood by those skilled in the art. The compounds in free or salt
form can be obtained in the form of hydrates or solvates containing a solvent
used for crystallisation. Compounds of formula (1) can be recovered from
reaction mixtures and purified in a conventional manner. Isomers, such as
stereoisomers, may be obtained in a conventional manner, e.g., by fractional
crystallisation or asymmetric synthesis from correspondingly asymmetrically
substituted, e.g., optically active, starting materials. 



The compounds of formula (I) can be prepared, e.g., using the reactions and
techniques described below and in the Examples. The reactions may be performed
in a solvent appropriate to the reagents and materials employed and suitable
for the transformations being effected. It will be understood by those skilled
in the art of organic synthesis that the functionality present on the molecule
should be consistent with the transformations proposed. This will sometimes
require a judgment to modify the order of the synthetic steps or to select one
particular process scheme over another in order to obtain a desired compound
of the invention. The various substituents on the synthetic intermediates and
final products shown in the following reaction schemes can be present in their
fully elaborated forms, with suitable protecting groups where required as
understood by one skilled in the art, or in  WO 2009/074575PCT/EP2008/067110
54 precursor forms which can later be elaborated into their final forms by
methods familiar to one skilled in the art. The substitucnts can also be added
at various stages throughout the synthetic sequence or after completion of the
synthetic sequence. In many cases, commonly used functional group
manipulations can be used to transform one intermediate into another
intermediate, or one compound of formula (T) into another compound of formula
(I). Examples of such manipulations are conversion of an ester or a ketone to
an alcohol; conversion of an ester to a ketone; interconversions of esters,
acids and amides; alkylation, acylation and sulfonylation of alcohols and
amines; and many others. Substituents can also be added using common
reactions, such as al kylation, acylation, halogenation or oxidation. Such
manipulations are well-known in the art, and many reference works summarize
procedures and methods for such manipulations. Some reference works which
gives examples and references to the primary literature of organic synthesis
for many functional group manipulations, as well as other transformations
commonly used in the art of organic synthesis are March's Organic Chemistry,
5th Edition, Wiley and Chichester, -Eds. (2001); Comprehensive Organic
Transformations, Larock, Ed., VCH (1989); Comprehensive Organic Functional
Group Transformations, Katritzky et al. (series editors), Pergamon (1995); and
Comprehensive Organic Synthesis, Trost and Fleming (series editors), Pergamon
(1991). It will also be recognized that another major consideration in the
planning of any synthetic route in this field is the judicious choice of the
protecting group used for protection of the reactive functional groups present
in the compounds described in this invention. Multiple protecting groups
within the same molecule can be chosen such that each of these protecting
groups can either be removed without removal of other protecting groups in the
same molecule, or several protecting groups can be removed using the same
reaction step, depending upon the outcome desired. An authoritative account
describing many alternatives to the trained practitioner is Greene and Wuts,
Protective Groups in Organic Synthesis, Wiley and Sons (1999). Pharmacological
activity Having regard to their blockade of the epithelial sodium channel
(ENaC), compounds of formula (1), in free or pharmaceutically acceptable salt
form, hereinafter alternately referred to as "agents of the invention", are
useful in the treatment of conditions which respond to the blockade of the
epithelial sodium channel, particularly conditions benefiting from mucosa!
hydration.  WO 2009/074575PCT/EP2008/067110 55 Diseases mediated by blockade
of the epithelial sodium channel, include diseases associated with the
regulation of fluid volumes across epithelial membranes. For example, the
volume of airway surface liquid is a key regulator of mucociliary clearance
and the maintenance of lung health. The blockade of the epithelial sodium
channel will promote fluid accumulation on the mucosal side of the airway
epithelium thereby promoting mucus clearance and preventing the accumulation
of mucus and sputum in respiratory tissues (including lung airways). Such
diseases include respiratory diseases, such as cystic fibrosis, primary
ciliary dyskincsia, chronic bronchitis, chronic obstructive pulmonary disease
(COPD), asthma, respiratory tract infections (acute and chronic; viral and
bacterial) and lung carcinoma. Diseases mediated by blockade of the epithelial
sodium channel also include diseases other than respiratory diseases that are
associated with abnormal fluid regulation across an epithelium, perhaps
involving abnormal physiology of the protective surface liquids on their
surface, e.g., xcrostomia (dry mouth) or keratoconjunctivitis sire (dry eye).
Furthermore, blockade of the epithelial sodium channel in the kidney could be
used to promote diuresis and thereby induce a hypotensive effect. Treatment in
accordance with the invention may be symptomatic or prophylactic. Asthma
includes both intrinsic (non-allergic) asthma and extrinsic (allergic) asthma,
mild asthma, moderate asthma, severe asthma, bronchitic asthma,
exercise-induced asthma, occupational asthma and asthma induced following
bacterial infection. Treatment of asthma is also to be understood as embracing
treatment of subjects, e.g., of less than 4 or 5 years of age, exhibiting
wheezing symptoms and diagnosed or diagnosable as "wheezy infants", an
established patient category of major medical concern and now often identified
as incipient or early-phase asthmatics. (For convenience this particular
asthmatic condition is referred to as "wheezy-infant syndrome".)  WO
2009/074575PCT/EP2008/067110 56 Prophylactic efficacy in the treatment of
asthma will be evidenced by reduced frequency or severity of symptomatic
attack, e.g., of acute asthmatic or bronchoconstrictor attack, improvement in
lung function or improved airways hyperreactivity. It may further be evidenced
by reduced requirement for other, symptomatic therapy, i.e., therapy for or
intended to restrict or abort symptomatic attack when it occurs, e.g.,
anti-inflammatory (e.g., cortico-steroid) or bronchodilatory. Prophylactic
benefit in asthma may, in particular, be apparent in subjects prone to
"morning dipping". "Morning dipping" is a recognized asthmatic syndrome,
common to a substantial percentage of asthmatics and characterized by asthma
attack, e.g., between the hours of about 4-6 am, i.e., at a time normally
substantially distant from any previously administered symptomatic asthma
therapy. Chronic obstructive pulmonary disease includes chronic bronchitis or
dyspnea associated therewith, emphysema, as well as exacerbation of airways
hyperreactivity consequent to other drug therapy, in particular, other inhaled
drug therapy. The invention is also applicable to the treatment of bronchitis
of whatever type or genesis including, e.g., acute, arachidic, catarrhal,
croupus, chronic or phthinoid bronchitis. The agents of the invention may also
be useful as acid-sensing ion channel (ASIC blockers. Thus they may be useful
in the treatment of conditions which respond to the blockade of the
acid-sensing ion channel channel. The suitability of epithelial sodium channel
blocker as a treatment of a disease benefiting from mucosa] hydration, may be
tested by determining the inhibitory effect of the channel blocker on ENaC in
a suitable cell-based assay. For example single cells or confluent epithelia,
endogenously expressing or engineered to overexpress ENaC can be used to
assess channel function using electrophysiological techniques or ion flux
studies. See methods described in: Hirsh et al., J Pharm Exp Ther (2004);
Moody et al., Am J Physiol Cell Physiol (2005). 



Epithelial sodium channel blockers, including the compounds of formula (I),
are also useful as co-therapeutic agents for use in combination with other
drug substances, such as anti-inflammatory, bronchodilatory, antihistamine or
anti-tussive drug substances, particularly in the treatment of cystic fibrosis
or obstructive or inflammatory airways diseases such as those mentioned
hereinbefore, e.g., as potentiators of therapeutic  WO
2009/074575PCT/EP2008/067110 57 activity of such drugs or as a means of
reducing required dosaging or potential side effects of such drugs. The
epithelial sodium channel blocker may be mixed with the other drug substance
in a fixed pharmaceutical composition or it may be administered separately,
before, simultaneously with or after the other drug substance. Accordingly,
the invention includes as a further aspect a combination of epithelial sodium
channel blocker with osmotic agents (hypertonic saline, dextran, mannitol,
Xylitol) + modifiers of CFTR function, both wild-type and mutant (correctors +
potentiators), e.g., those described in WO 2007/021982, WO 2006/099256, WO
2006/127588, WO 2004/080972, WO 2005/026137, WO 2005/035514, WO 2005/075435,
WO 2004/111014, WO 2006/101740, WO 2004/110352, WO 2005/120497 and US
2005/0176761, an anti-inflammatory, bronchodilatory, antihistamine,
anti-tussive, antibiotic or Mase drug substance, said epithelial sodium
channel blocker and said drug substance being in the same or different
pharmaceutical compositiom Suitable antibiotics include macrohde antibiotics,
e.g., tobramycin (TORITN1). Suitable DNase drug substances include dornase
alfa (Pulmozymetm), a highly-purified solution of recombinant human
deoxyribonuclease I (rhDNase), which selectively cleaves DNA. Dornase alfa is
used to treat cystic fibrosis. Other useful combinations of epithelial sodium
channel blockers with anti-inflammatory drugs are those with antagonists of
chemokine receptors, e.g., CCR-1, CCR-2, CCR-3, CCR-4, CC:R-5, CCR-6, CCR-7,
CC:R-8, CCR-9 and CCR10, CXCR1, CXCR2, CXCR3, CXCR4, CXCR5, particularly CCR-5
antagonists, such as Schering-Plough antagonists SC-351125, 80-I-55700 and
SCH-D; Takeda antagonists, such as
N-U4-[[[6,7-dihydro-2-(4-methyl-phenyl)-5H-benzo-cyclohepten-8-
yl]carbonyl]amino]phenyl]-methyl]tetrahydro-N,N-dimethyl-2H-pyran-4-amin-ium
chloride (TAK-770); and CCR-5 antagonists described in USP 6,166,037
(particularly claims 18 and 19), WO 00/66558 (particularly claim 8), WO
00/66559 (particularly claim 9), WO 04/018425 and WO 04/026873.  WO
2009/074575PCT/EP2008/067110 58 Suitable anti-inflammatory drugs include
steroids, in particular, glucocorticosteroids, such as budesonide,
beclamethasonc dipropionatc, fluticasone propionate, ciclesonide or mometasonc
furoatc, or steroids described in WO 02/88167, WO 02/12266, WO 02/100879, WO
02/00679 (especially those of Examples 3, 11, 14, 17, 19, 26, 34, 37, 39, 51,
60, 67, 72, 73, 90, 99 and 101), WO 03/35668, WO 03/48181, WO 03/62259, WO
03/64445, WO 03/72592, WO 04/39827 and WO 04/66920; non-steroidal
glucocorticoid receptor agonists, such as those described in DE 10261874, WO
00/00531, WO 02/10143, WO 03/82280, WO 03/82787, W() 03/86294, WO 03/104195,
WO 03/101932, WO 04/05229, WO 04/18429, WO 04/19935 and WO 04/26248; ITD4
antagonists, such as montclukast and zafirlukast; PDE4 inhibitors, such as
cilomilast (Ariflo(r) GlaxoSmithKline), Roflumilast (Byk Gulden),V-11294A
(Napp), BAY19-8004 (Bayer), SCH-351591 (Schering-Plough), Arofylline (Almirall
Prodesfarma), PD189659/PD168787 (Parke-Davis), AWD-12-281 (Asta Medica),
CDC-801 (Cclgcne), SeICID(TM) CC-10004 (Celgene), VM554/UM565 (Vcrnalis), T440
(Tanabe), KW-4490 (Kyowa Hakko Kogyo), and those disclosed in WO 92/19594, WO
93/19749, WO 93/19750, WO 93/19751, WO 98/18796, WO 99/16766, WO 01/13953, WO
03/104204, W() 03/104205, WO 03/39544, WO 04/000814, WO 04/000839, WO
04/005258, WO 04/018450, WO 04/018451, W() 04/018457, WO 04/018465, WO
04/018431, WO 04/018449, WO 04/018450, WO 04/018451, WO 04/018457, WO
04/018465, WO 04/019944, WO 04/019945, WO 04/045607 and WO 04/037805;
adenosine A2B receptor antagonists such as those described in WO 02/42298; and
beta-2 adrenoceptor agonists, such as albuterol (salbutamol), metaproterenol,
terbutaline, salmeterol fenoterol, procaterol, and especially, formotcrol,
carmoterol and pharmaceutically acceptable salts thereof, and compounds (in
free or salt or solvate form) of formula (I) of WO 0075114, which document is
incorporated herein by reference, preferably compounds of the Examples
thereof, especially a compound of formula:    OH corresponding to indacaterol
and pharmaceutically acceptable salts thereof, as well as compounds (in free
or salt or solvate form) of formula (I) of WO 04/16601, and also  WO
2009/074575PCT/EP2008/067110 59 



compounds of EP 1440966, JP 05025045, WO 93/18007, WO 99/64035, USP
2002/0055651, WO 01/42193, WO 01/83462, WO 02/66422, WO 02/70490, WO 02/76933,
WO 03/24439, WO 03/42160, WO 03/42164, WO 03/72539, WO 03/91204, WO 03/99764,
WO 04/16578, WO 04/22547, WO 04/32921, WO 04/33412, WO 04/37768, WO 04/37773,
WO 04/37807, WO 04/39762, WO 04/39766, WO 04/45618, WO 04/46083, WO 04/80964,
WO 04/108765 and WO 04/108676. Suitable bronchodilatory drugs include
anticholinergic or antimuscarinic agents, in particular, ipratropium bromide,
oxitropium bromide, tiotropium salts and CHF 4226 (Chicsi), and
glycopyrrolatc, but also those described in EP 424021, USP 3,714,357, UST'
5,171,744, WO 01/04118, WO 02/00652, WO 02/51841, WO 02/53564, WO 03/00840, WO
03/33495, WO 03/53966, WO 03/87094, WO 04/018422 and WO 04/05285. Suitable
dual anti-inflammatory and bronchodilatory drugs include dual beta-2
adrcnoceptor agonist/muscarinic antagonists such as those disclosed in US?
2004/0167167, WO 04/74246 and WO 04/74812. Suitable antihistamine drug
substances include cetirizine hydrochloride, acetaminophen, clemastine
fumarate, promethazine, loratidine, desloratidine, diphenhydramine and
fexofenadine hydrochloride, activastinc, astemizole, azelastine, ebastine,
cpinastine, mizolastine and tefenadine, as well as those disclosed in JP
2004107299, WO 03/099807 and WO 04/026841. In accordance with the foregoing,
the invention also provides as a furthcr aspect a method for the treatment of
a condition responsive to blockade of the epithelial sodium channel, e.g.,
diseases associated with the regulation of fluid volumes across epithelial
membranes, particularly an obstructive airways disease, which comprises
administering to a subject, particularly a human subject, in need thereof a
compound of formula (1), in free form or in the form of a pharmaceutically
acceptable salt. In another aspect the invention provides a compound of
formula (I), in free form or in the form of a pharmaceutically acceptable
salt, for use in the manufacture of a medicament for the treatment of a
condition responsive to blockade of the epithelial  WO
2009/074575PCT/EP2008/067110 60 sodium channel, particularly an obstructive
airways disease, e.g., cystic fibrosis and GOA). The agents of the invention
may be administered by any appropriate route, e.g. orally, e.g., in the form
of a tablet or capsule; parenterally, e.g., intravenously; by inhalation,
e.g., in the treatment of an obstructive airways disease; intranasally, e.g.,
in the treatment of allergic rhinitis; topically to the skin; or rectally. In
a further aspect, the invention also provides a pharmaceutical composition
comprising a compound of formula (1), in free form or in the form of a
pharmaceutically acceptable salt, optionally together with a pharmaceutically
acceptable diluent or carrier therefor. The composition may contain a
co-therapeutic agent, such as an anti-inflammatory, broncho-dilatory,
antihistamine or anti-tussivc drug as hereinbefore described. Such
compositions may be prepared using conventional diluents or excipients and
techniques known in the galenic art. Thus oral dosage forms may include
tablets and capsules. Formulations for topical administration may take the
form of creams, ointments, gels or transdermal delivery systems, e.g.,
patches. Compositions for inhalation may comprise aerosol or other atomizable
formulations or dry powder formulations. When the composition comprises an
aerosol formulation, it preferably contains, e.g., a hydro-fluoro-alkane (HFA)
propellant, such as HFA134a or HFA227 or a mixture of these, and may contain
one or more co-solvents known in the art, such as ethanol (up to 20% by
weight), and/or one or more surfactants, such as oleic acid or sorbitan
triolcate, and/or one or more bulking agents, such as lactose. When the
composition comprises a dry powder formulation, it preferably contains, e.g.,
the compound of formula (I) having a particle diameter up to 10 microns,
optionally together with a diluent or carrier, such as lactose, of the desired
particle size distribution and a compound that helps to protect against
product performance deterioration due to moisture, e.g., magnesium stcarate.
When the composition comprises a nebulised formulation, it preferably
contains, e.g., the compound of formula (1) either dissolved, or suspended, in
a vehicle containing water, a co-solvent, such as ethanol or propylene glycol
and a stabilizer, which may be a surfactant.  WO 2009/074575PCT/EP2008/067110
61  (a) a compound of formula (I) in inhalable form, e.g., in an aerosol or
other atomisablc composition or in inhalablc particulate, e.g., microniscd
form;  (b) an inhalable medicament comprising a compound of formula (I) in
inhalable form;  (c) a pharmaceutical product comprising a compound of formula
(I) in inhalable form in association with an inhalation device; and  (d) an
inhalation device containing a compound of formula I in inhalable form.
Dosages of compounds of formula (I) employed in practising the present
invention will of course vary depending, e.g., on the particular condition to
be treated, the effect desired and the mode of administration. In general,
suitable daily dosages for administration by inhalation are of the order of
0.005-10 mg, while for oral administration suitable daily doses are of the
order of 0.05-100 mg. 



Pharmaceutical Use and Assay Compounds of formula (I) and their
pharmaceutically acceptable salts, hereinafter referred to alternatively as
"agents of the invention", are useful as pharmaceuticals. In particular, the
compounds have good ENaC blocker activity and may he tested in the following
assays. Cell culture Unman Bronchial Epithelial cells (I-IBECs) (Cambrex) were
cultured under air-liquid interface conditions to provide a well
differentiated mucociliary phenotype. UBECs were cultured using a modification
of the method described by Gray and colleagues (Gray et al., 1996). Cells were
seeded in plastic T-162 flasks and were grown in bronchial epithelial cell
growth medium (BEGM; Cambrex) supplemented with bovine pituitary extract (52
kg/mL), hydrocortisone (0.5 kg/mL), human recombinant epidermal growth factor
(0.5 ng/mL), epinephrine (0.5 kg/mL), transferrin (10 vg/mI.), insulin (5
kg/mL), rctinoic acid (0.1 Rg/mL), triiodothyronine (6.5 pg/mL), gcntamycin
(50 pg/mL) and amphotcricin B (50 ng/mL). Medium was changed every 48 hours
until cells were 90% confluent. Cells were then passaged and seeded (8.25 x
105 cells/insert) on polycarbonate Snapwell inserts (Costar) in
differentiation media containing 50% DMEM in BEGM with the same supplements as
above but without triiodothyronine and a final retinoic acid concentration of
50 nM (all-trans retinoic  WO 2009/074575PCT/EP2008/067110 62 acid). Cells
were maintained submerged for the first 7 days in culture, after which time
they were exposed to an apical air interface for the remainder of the culture
period. At this time, media was changed to D1EM:E12 media containing 2% v/v
Ultroser G for the remainder of culture. Amphotcricin B was removed from all
media 3 feeds prior to use in the Ussing Chambers. Cells were used between
days 7 and 21 after establishment of the apical-air interface. At all stages
of culture, cells were maintained at 37C in 5% CO2 in an air incubator. Short
circuit current (ISG) measurements Snapwell inserts were mounted in Vertical
Diffusion Chambers (Costar) and were bathed with continuously gassed Ringer
solution (5% CO, in Og pH 7.4) maintained at 37C containing (in mM): 120 NaCI,
25 NaHCO3, 3.3 KH2PO4, 0.8 IGHPO4, 1.2 CaCl2, 1.2 MgCI), and 10 glucose. The
solution osmolarity was between 280 and 300 mOsmol/kg11/0 for all
physiological salt solutions used. Cells were voltage clamped to 0 mV (model
EVC4000; WM). RT was measured by applying a 1- or 2-mV pulse at 30-s intervals
and calculating RT by Ohm's law. Data were recorded using a Power- Lab
workstation (ADInstruments). Test compounds were prepared as a 10 mN1 stock
solution in DMSO (95%). Serial 3-fold dilutions were freshly prepared in an
appropriate vehicle (distilled E10 or Ringers solution). The initial
concentration was added to the apical chamber as a 1000x concentrate in 5 VI,
resulting in a final 1x concentration the 5 ml volume of the Ussing chamber.
Subsequent additions of compound were added in a 3.3 pL volume of the 1000x
serially diluted stock solution. At the completion of the
concentration-response experiment, amiloride (10 gM) was added into the apical
chamber to enable the total amiloride-sensitivc current to be measured. An
amiloride control 1050 was established at the start of each experiment.
Results are expressed as the mean % inhibition of the amiloride-sensitive 1SC.
Concentration-response curves were plotted and ICA values generated using
GraphPad Prism 3.02. Cell inserts were typically run in duplicate and the IC50
calculated on the mean % indata. Compounds of the Examples, herein below,
generally have IC50 values in the data measurements described above below 10
gM For example, the compounds of the Examples shown below have the
indicatedIC50 values.  WO 2009/074575PCT/EP2008/067110 63  WO
2009/074575PCT/EP2008/067110 64  



The invention is illustrated by the following Examples. EXAMPLES  Compounds of
Formula lb  CI 0    are shown in Table 1. Methods for preparing such compounds
are described hereinafter. The table also shows mass spectrometry IM-FH1*
data. Table 1 Ex. Structure M/s [M+1-11+ i CI H2N 1 N 
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0HIV CI ......_, N ..."....i.--5-1, ---NNNH H HON-fr--..NH, 325 39  0 0HNHN0 



C1NJI.,,. /IN INm 626.4 40 0 . Lo 1 0HN 0 607.42  cl..,_,N",,,k4.5.1..,N IH
H,NNNH,  41 NH,0HN0 CI/ 0 607.98  WO 2009/074575PCT/EP2008/067110 70  



42 CI H,H 0HN \Ari<21"N \ NN NH 510.4   43 N NH, C 0H 



I?N''N HN HN h   529.05 44 CI N ..' N 0HN NH, .  499.0 45 H2N .7 N
ci,N-..."N-2-1-1:0 



0HN H NH2   542.91 46 CI EVA 1'1,.. 1/ N HN / NH2 0 0 NH 552.1  WO
2009/074575PCT/EP2008/067110 71 



47 CI H,N 0 N 1 NNH,  HN * 469.17 48  CI H2N 0HN N ji,... Nc!..422 I NNH, QN
110 N, 510.23 49 H,N 0 



1 ...p--.,., NNH, HN N - 510.1 50 C1 H,N 0 N \C. N. N HN 0 N- NI 483.1 51 N
61N,, 0HN 



N.,' I ,..' NNHNH,    535.1 52 CI - H,N 0HN K12..,7 N'ir \ NH,  111 499.1  WO
2009/074575PCT/EP2008/067110 72 53 0HN CINc",....,...../.". 



I H,NNNH, \ NH 469.14 54 0HN CIN.,...,kr. I H., H, NNNH, 55  487.0  0HN
CIN"?,. -""-...L.' N-;54- .2.2-..,2 H2NNNH2 OH 472.98 56 



0HN CIN ,,..."...." I H,NNNH,  0 468.1 57 0HN CI ...N._....", N"...,",..l.,
N., I..- FI,NNNH2 1 0 480.1 58 0HN CINN'PC I 1-1,N NH,  N 



N 521.1  WO 2009/074575PCT/EP2008/067110 73      59 0HN CINt, .:CL H NN ,NH  0
528.2 60 0HN H2NNNH,  



" \/ 469.08 C. 0HN ci,...._".0,...N I .4.- H2NNNH,   \ .-- 597.07 62 0HN
ci,.......,N,....)1, ...-L., ?NN IH-.... FI2NNNH, 0 ------ N0 111 rr'-
''N'r'''' 



HH 530.21 63 0HN CINN.,21.1:). IH FI,NNNH,   553.54 64 0HN 'El',...-- H2NNNH2
CI  0 HH 0 0 529.54  74 65 



0HN CI-', I I-12NNNH H ..."....,"",N HH N,T,N,,_, ..,ID 0 530.46 66 0HN
01,......., NI...,N",.... I H2NNNH,   ilk 513.40 67 0H 



CI,......""N..."2"..",U,N.....-4, I, IllNr-MI   OP 0----A-. 547.42 68 011II
11-....A.....-um.,-- I III-r'ririli,   gip 561.04 69 0HN I   . 601.10 



70 0HN CINC   0 564.10 71 0HN I H,NrThr'NH   OP...--)(0,,,6 587.50  WO
2009/074575PCT/EP2008/067110 75 72 oHN CK../N11,.m%L.75(1) H 



1-1,,NNNH, 110 530.10   73 0HN CI ..,..."." N.,.... 1 I-1,N '' NNH, 410
599.10 74 a H*I 0HN N...., N 11NH, IP  



615.20 75 1-1,N clN.....,"),N), oHN NNH, IP o(  545.10 76 CI KM 0HN N.. / NNH,
*  529.41 77   



H  524 78  .,- , , :)=c,  571  WO 2009/074575PCT/EP2008/067110 76  79  557 80
543 81  



529 82  588 83  586/588 84  597 85  618  WO 2009/074575PCT/EP2008/067110 77
WO 2009/074575PCT/EP2008/067110 78 95   



787 96     _ 779 97     11, 549 98 HP 06 H 



* 563 99 H' NH2   0 468 100 GI NH 0    468 101   



11, 443 102    6  675 103 1 H,N , N '''' N  6 410 463 



WO 2009/074575PCT/EP2008/067110 79 104  653 105 a . 455 106 0HN
elN2.."zs,,,,,i, I0 H,NNNH, 429 107 0HN 0NJl.,, e N IH H,N r.' N-.5.--' NH,
469 



108 0HN 0 H,NNNH, 423 109 adi 453 110 0HNN ciNJC.N.52/2,2. NNNHNH2 419 111 0HN
CIN \11 NNNHNH, 395 112 N* H1:D0 GIry 454 



WO 2009/074575PCT/EP2008/067110 80 113 0HN I H,NNNH,  /  430 114 0HN
CIN'k,)-1, el., r, 1 HN  0 487 115 0HN CIN..)." 



I H,NNNH,  / \ 431 116 0HN CI .",...." N,,1" N.I,, N ,o, ./' H,NNNH,  * OH 445
117 0HN CI1N'NIC:>( I 1-12NNNH,   



435 118 0HN CIN N< 1 H2NNNH,  --  420 119 0HN CI1 N \'ZNIC:>( I H,NNNH, N 0
430 120 0HN 



CIN...4."        I H,N...-Nir.c. NH,   \ 430  WO 2009/074575PCT/EP2008/067110
81 121 H ,  NH  436 122 0H N a...., H2N -r-% N--"r'' NI-12 N -.5 \NH  419 123 



0H CI111..%,-"N I H,N.----...' dr..' NH, c  437 124 0HN CI11'.*-ZN '''C I
HNHNH,  r N N\  431 125 oHN a,...,N..-' H2NNr/NH, 0 .--%N  420 



,-. u.   648.4 127 ci .0, 0, H 651.3 28  H?\NNH , _.  648.3    WO
2009/074575PCT/EP2008/067110 



83 137 P Hi,   ?  " , 1- 664.3  - . " H      



645.4 139 0  N A  N 1 614.3 140 II , ,      593.4 141 . 



i -      702.3 142 , i.     .. 594.3 143     



0  0, 0 643.3  WO 2009/074575PCT/EP2008/067110 84 144  _ ,-. . 736.4 145 ii
.,.  626.3 146 H,N 



0HN I ''..- ri-NH,  CI el \ N 559.3 147  NH,0HN N N CI 0   0 0 0 572.08 148
1-12NI ClN,...,,,,,LN.,).", 0HN 



I .7.,.., NNH, *  572.0 149 I HNN 0HN / N NNH, * N I 538.4  WO
2009/074575PCT/EP2008/067110 85 150 0HN 



GI ,0 vNI H. NNNH,  F 544.4 151 0HR CI ".N NNH  H 0, N N__Cr-Crci /  569.4 152
0HN CIN -.4`..,-"?.> -,-.7'''' N'-' I H2NNNH2 



HN 110 1 N  511.4 153 0HN CINJ,N.,11," 1 RNNNH2'''' 0 ''s,- o0 % 0  604.3 154
,------( H NH N n. 0  



528.3      155 0HN CIN..,' I H2NNNH2 / -N , . 0 0 633.4  WO
2009/074575PCT/EP2008/067110 86 156 H,N 



0HN .5..-...., NNH,  HN 4. a 526.3 157 H,N HN / NH /N / / HN N,.,,,,,--", I-I
N "Th</N --, NI `.. 556.4 158 



H,N CI NN.,..":"....,,,,,, 0HN N.";,j,, N IH ../.."..,, NNH,   604.4       159
GI H,N aHN -? / 



N H, 0 0 617.4  WO 2009/074575PCT/EP2008/067110 87 160     It glir 594.4   0
HN    



CI N.,--.;",...-" -%? L. N      1 H     H2N NNH2     161 



EN1,,N',.....) II 528.4   HN  / / \ N------'1%.    ON /   



NH,    NH       /      H2N     



162      478.3   0 HN     CI N.........".....-N. /    



1      H2N NNH2     163  0HN  N ' 462.3  



CI   ,    ,.N2...... N  N -r---7---N\ _ N    -H-  0   H,N1 NNH,  



164      691.04   0HN  \ \       



sl_ 0    CI  N,">"), \    H2N--",-N-"..NH,      WO
2009/074575PCT/EP2008/067110 88 165 ci 



0HN CIN'''..NN 1C->-. -'''L I H N 2NNH,   N --- N N 0 ---. 573.05 166 S HN I
0=5=0 O. H,N 



CI  648.06 167 0HN Cl '''-.71N-"---..L. ri:---L NI IH ...-2-...,, H2NNNH,   N
I 0 CI * N / 545.3  WO 2009/074575PCT/EP2008/067110 



89 168 NH,0HN --- N ---, 1 H,N CI 517.07 169 . IN 0HNN CIN.--...." ..,-NJQN
FI2N1,-". Nir \ NH 484.04 170 GI N H 511.04  



\H21?1  171 NH20HN NVC 111 -...." ci NH S 0 /) 530.08  WO
2009/074575PCT/EP2008/067110 90 172 CIN 1 H2NN 0 NH, F 



0 HN DQNFN H 603.99 173  NNc....s I D  HN- 1NH2 - N \ NH 530.19 174 cit". tr/N
CDHN N/ 



NH 0, Im  527.99 175 / H,NN 0HN H NH, 0,N \4. 555.07  176 GI ',. 0HN N / NH
608.05  WO 2009/074575PCT/EP2008/067110 



91 177 CI .., H,N 0HN Nc......s."...-',..N.,' NNH, HN AN' ,.---N 0 11, 527.07
178 III 0 H2N NNH2 524.1 179 CI ------ H2N 



N 1 N oHN ,...1, r'NN H NH2  lel 520.99 180 0HN GI,"___Nji, c).., INN H2NNNH,
/  545.95 181 I H 7...2 



N 0HN H NH2 F  514.98         WO 2009/074575PCT/EP2008/067110 92 182 0HN 'H.N
....' H,NNNH, 



0 0 512.01 183 0HN CI....' `..N H2NNNH1  478.01 184 oHN CI,, NN
--"--------..'-5.-C N 1H H,NN  475.08 185 0HN CIN...,:::_...."-.,---- 1 



H,NNNH, HN 572.09 186 NH?0HN N H,N CI  / 0- II 0 0 / o 634.09 187 NH,0HN
-ki----1---N N ---l- N I" N CI 



\ ,/ I/ . o 619.12  WO 2009/074575PCT/EP2008/067110 93 188 CI _ N HN / NH2   0
496.02 189 -,--",   



Nn -1 HN , A  685.08 190 -'1 0 0  HJ >c----N N H,N C 599.2 191 I H,N 



N 0 N NH, HN N H F    542.01 192 N H,N NH,0 '`A. .,,.- N CI HN   ,",NH, 0 "..
NN 



0  579.03  WO 2009/074575PCT/EP2008/067110 94 193 0HN CIN ''''''''.r...'NN 1H
.(2-..., H2NNNH2 .  526.05 194 0HN CIN `... 0 >\ ----- HN -t 



N D *0 553.09 195 . CINX EDHN '''"-'''."?`-'''''''' N.A. N IH H2NNNH, 0 S 4, .
0N -,,  614.3 196 0HN CINC. NA. 1 H,NNNH, 



\ f---0 516.06 197 0HN CI \N .."" H,NNNH,  N -'-. 496.01  WO
2009/074575PCT/EP2008/067110 95 198 CI H,N 0HN N ,",..","..,.' N 



NNH,    0 HN GI- 528.04 199 H,N CI 0HN IH NNH,  c 1410   560.14   



200  NH20I IN N -1N I '...".N CI .? II ...".",,,..1.,,    490.05 201 



CI H,NI 0HN  .,..,AN N NNH,    F F F 528.06  WO 2009/074575PCT/EP2008/067110
96 202 0HN CIN,.,./.." -NN IH H,NNNH, 



Nk. 527.02 203 0HN a N-N H2NNNH,   \  458.1  204 GI.,, N ,,-t, ,,-)." ..,'
H2NNNH, 0   



/ 540.02 205 0HN CIN,..--.N."' 1 H2NNNH,   / \ N 539.11 206 0HN
CI..,.",..N,-?,N.,..j.,,, N 1 H,NNNH,    N 



433.05 207 CI N NH,0NI CI C   635.19  WO 2009/074575PCT/EP2008/067110 97 208
NH20H N",.. H2N 22...2,...,1:2...2..1N CI 447.09 209 o NQC)NCI 



N/ -.I H2NNNft 1111N",.,7N 509.09 210 o o,,ll C) 0HNN I---\C"\---< H2NNNH2
542.00 211 00 0HN"'s".' 01,_,..N....,,,,,I,N":1,N__Cr- N ,-..... ...7,
1-1,NNNH,0 564.06 212 . 



0HN CIN ,2,---.,....-- \----. N I-12N ..".... N7 -? NH 2 539.11 213 NH,0HN
..--OH N....", H,,...,-.."..s.:-.,IN 2 N - CI 445.96  WO
2009/074575PCT/EP2008/067110 98 214 0H a ,..,.., N , 1  -- 



620.1 215 0HN a ....,_,N,...,"..t... N., H,NNNH,   458.1 216 0HN CIN.,.., I
..., H,NNNH,  111  217 0HN CIa' I I-12N "..r.'. NJ 



0 * N I 0=3=0 0 637.1 218 0HN Cl.N..[C. 2-1, NN 1H H,rr-NNH, 0 CI 411 et
598.05 219 oRN IH H2NNNH, 



HN CI CI 554.0  WO 2009/074575PCT/EP2008/067110 99 220 1 H N 0HN  _." N.,,,,
NH 0 0 578.2 221  C1,,Nc*..."." 0HN X.". 1 



0 N -f N H NH 539.2 222 CI 0HN N,.....N...-- ..,' NH, o N -g HN 557.2 223 CI
H2N 0HN N N.,,....,",..,..../...k. N 1H 



...;"':.-..,., NNH, 0 -f 0 HN 564.1 224 1 H,N 0HN NNH, 0 610.2  WO
2009/074575PCT/EP2008/067110 100 225 0RN0 CI ...,...",,NN , 1II 532.1 



226 0HN Cl....2"...", NjC2N2.;CL.NN_f 104111 N Hlir H2NN 566.1 227 0HN
CIN2,....>"2,1, N<Cf.,, N _f0 H N ......1% N...7' NHNN 539.2 228 0HN 0 CI
'N`?'-'")'-' NN -f IN H2NNNH2 /\ 487.1 



229 4  *, N 620.2 230 0HN 0 N-f 1-12NN 11, 564.2  WO
2009/074575PCT/EP2008/067110 101 231 1 H,N 0HN NNH, HN c, 



11101 101 578.2 232 H,N CI 0HN 1 N H 0 478.98     H N - S     



0         233 CI , H2N oHN N ...,,......,,,s., N.;-...C. 7- NNH2  0 N-.2. s
_... 0  



234 H,N ClN.k,","--," CHN / 1 ..--- NNI-I,  0 II  N--S II 0 517.9 235 o 0H --
NH,  o N, 0 S 



o . 0 518.1 236 CI H,N 0HN N 1/.L NC NNH,  ."0 NN. 0N 8 S 0CI 0 540.9  WO
2009/074575PCT/EP2008/067110 102 



237 H N 0 I NNH HN 0 s H11 0 493.1 238 CI 0HN N.J.], N.,-,1, 0 . 652.2 239 Hp!
0 I 



....7," NNH2 HN 0 S it 0 F 615.1     * F F        240 



CI H,N N `s. N., NH, HN / 0 0 S II  0 \ 520. I 241 1 0 ..-- NH, ..-- HN ci a 



a0 ci 0 527.0 242 ci H N 0 ---. N H ( Oil Op N 58 I . I 243 H,N 0 IN NNH, HN 0
S Ii 



0 CI 527.1  WO 2009/074575PCT/EP2008/067110 103 244 oH =---( a NH 1/ 0 616.1
245 0HN o // CIN\7 IN-- s I/. --'"0 NNH, 



CI 527.0 246 0H . CINNN 1 H,NNNH, 429 247 0Ho, N CIIJL2N__Jck H   0 445 248
0HN/ CI ''' Ni -',\ )L eCIN IH H,N7NH, 416 249 GIN 



N0 N H NH 443 250 NQN 0H CIN.k...",,.. I H,N Ir.- 7NH, 421 251 a -- --0 NH, 0
451  WO 2009/074575PCT/EP2008/067110 104 252 



CI H,N N, I N 0 "..-...,--, NH, HN 41. N 494.15 253 FI,N N 0HN  589.20
General Conditions  LCMS are recorded using a Phenomenex Gemini 50 mm x 3.0
mm, 3um column. Low pH methods use a gradient of 5-95% acctonitrile in water
-0.1% TEA, high pH methods use 5-95% acetonitrile in water - 0.1% NH3. [M+H]*
refer to monoisotopic molecular weights. 9-13BN9-Borabicyclo[3.3.1Monane
DBUDiazabicyclo [5.4.0] undec-7-ene 



DMFdimethylformamide DMSOdimethyl sulfoxide D CMdichloromethane DEADdiethyl
azodicarboxylatc D1ADdiisopropyl azodicarboxylatc D1PEAdiisopropylethylamine
ED CI1-ethyL3-(3'-dimethylaminopropyl) carbodiimide Et0Acethyl acetate
HMV2-(7-Aza-1H-benzotriazole 1 yl) 1,1,3,3-tetrarnethyluronium
hexafluorophosphate FINEhigh performance liquid chromatography IPAIsopropyl
alcohol (Iso-propanol) Me0IImethanol MEMO2- methoxyethoxymethyl chloride
NMRnuclear magnetic resonance PSpolymer supported PPTSPyridinium
para-toluenesulfonate  WO 2009/074575PCT/EP2008/067110 105 PEAXPE-anion
exchange (e.g. Isolute(r) PE-AX columns from Biotage) SCX-2strong cation
exchange (e.g. Isolutc(r) SCX-2 columns from Biotage) 



TEAtricthylaminc THEtetrahydrofuran TFAtrilluoroacetic acid PREPARATION OF
EXAMPLES  For clarity in describing the Examples described below. Examples 2,
9, and JO arc racernic mixtures. Examples 4 ,13 and 29 are mixtures of
diastercomers. Examples 24 and 25 are single enantiomers wherein the
stereochemistry of the unassigned stereocentre is not determined. All other
examples are single enantiomers of defined stereochemistry. Where not stated,
the compounds are recovered from reaction mixtures and purified using
conventional techniques such as flash chromatography, filtration,
recrystallisation and trituration. Example I 3 5-Diamino-6-chloro
vrazine-2-carboxvlic acid 4 4-dimeth I imidazolidin 2Z - .1iale A suspension
of 1-(3,5-diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea
(Intermediate A) (0.2 g, 0.517 mmol) in Et0H (2 nil) is treated with
triethylamine (0.029 ml, 0.258 mmol) followed by 1,2-diamino-2-methylpropane
(0.07 ml, 0.672 mmol) and stirred at reflux overnight. The resulting
suspension is filtered under vacuum to afford the title compound as a pale
yellow- solid; [M+H], 284 Example 2 3,5-Diamino-6-chloro-pyrazinc-2-carboxylic
acid 14-methyl-imidazolidin-(2Z)- ylidenel-amide  This compound is prepared
analogously to Example 1 by replacing I ,2-diamino-2- methylpropane with
1,2,diaminopropanc; [M+T-1].270  106 Example 3
3,5-Diamino-6-chloro-ovrazine-2-carboxylic acid [1-methyl-imidizolidin-(2Z
ylidenel-amide  This compound is prepared analogously to Example.] by
replacing 1,2-diamino-2- methylpropane with N-methylenediamine; [M+El]- 270
Example 4   5 Diami io-6-chloro vrazine-2-carboxylic acid 4 5-di
henvl-imidazolidin-2- ylidene)-amide  This compound is prepared analogously to
Example 1 by replacing 1,2-diamino-2- methylpropane with 1,2 diphenylethylene
diamine; INI+H1+ 40S Example .5 Lln{k[(Z)ja 5-Dianino -imidazolichn-4-v1 -but
1r- 



carbamic acid benzyl ester  This compound is prepared analogously to Example 1
by replacing] ,2-diamino-2- methylpropane with
((S)-5,6-Diamino-hexyl)-carbamic acid benzyl ester (Intermediate B);
[1\4+1-1]- 461 Example 6 3,5-lliamino-6-chloro-pyrazine-2-carboxylic acid
11-14-(4-methoxv-phenyl)-butyllimidazolidin- 2Z -vlidene -amide This compound
is prepared analogously to Example 1 by replacing 1,2-diamino-2- methylpropane
with N*1* 14 (4 methoxy-phenyl)-butyli-ethane-1,2-diamine (Intermediate C);
1M+Eib- 418 Example 7 .1,5-Diamino-6-chloro-avrazine-2-carboxvhc acid I- 4-
4-1-m-henv1)-bmv1 - im idazolidin-(2Z)-vlidene I-amide   WO
2009/074575PCT/EP2008/067110 107 This compound is prepared analogously to
Example 1 by replacing 1,2-diamino-2- methylpropanc with
4-14-(2-amino-ethylamino)-butyll-phenol (Intermediate C); 1M+Fi1- 404 Example
8 3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
161-4-(4-methoxv-benzyl)imidazolidin-12Z1-vlidenel-amide  This compound is
prepared analogously to Example.] by replacing I ,2-diamino-2- methylpropane
with (S)-3-(4-methoxy-phenyl)-propane-1,2 diamine (Intermediate D); [M+H]- 376
Example 9 3  5-Diamino-6-chloro-avrazine-2-carboxvhcac.1 4-(3
4-dichloro-pheny1)- imidatolidin- 2Z lidene -amide This compound is prepared
analogously to Example 1 by replacing 1,2-diamino-2- methylpropane with
1-(3,4-Diehloro-phenyl)-ethane-1,2-diamine (Intermediate E); [M+FIF- 400
Example 10
3-12-[(Z)-3,5-Diamino-6-chloro-ovrazine-2-carbonvlimino]-imidazolidin-4-vIE
'nonionic acid  This compound is prepared analogously to Example 1 by
replacing I ,2-diamino-2- methylpropane with 4,5-Diaminopentanoic acid
dihydrochloride (Intermediate F); [M+Ht- 328 Examples 2-10 These compounds are
recovered from reaction mixtures and purified using conventional techniques
such as flash chromatography, filtration, capture release resin or preparative
HPLC .  



108 3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
(octahvdro-benzoimidazol-2- ylidcne)-amide  This compound is prepared
analogously to Example 1 by replacing 1,2-diamino-2- methylpropane with
cyclohexanc-1,2-diamine. The reaction is carried out in propan-2- ol; [M+H]-
310 Example 12 3 5 Diami 10 6-chloro vrazine-2-carboxvlic acid 8-ben/ I 1 3
8-triazas iro 4.5 dec. (2Z)-vhdenel-amide
4-Amino-1-benzyl-piperidine-4-carbonitrile (Intermediate G) (200 mg, 0.91
mmol) in dry propan-2-ol (10 ml) is treated with triethylamine (0.25 ml)
followed by 1-(3,5- diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea
(Intermediate A) (355 mg, 0.91 mmol). The mixture is heated at 70C for 5 hours
and then allowed to cool to room temperature. The precipitate is collected and
washed with methanol to afford the title compound as a light yellow solid, 190
mg; [M+H] 415 Example 13 3,5-Diamino-6-chloro-pyrazine-2-carboxvlic acid
+.3-(4-nictl_p_._)p__p_._]_:)x-henNI-rovlimidazolidin- 2Z -vlidene -amide This
compound is prepared analogously to Example 12 by replacing
4-Amino-lbenzyl-piperidine-4-carbonitrile (Intermediate G) with
5-(4-methoxy-phenyl)-pentanc1,2-diamine (Intermediate I); [M+HE- 404 Example
14 3 5-lliamino-6-chloro-pyrazine-2-carboxylic acid
(tetrahydro-pyrimidin-2-ylidene)amide
1-(3,5-Diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea
(Intermediate A) (1.0 g, 2.58 nunol) is suspended in propan-2-ol (10 nil) and
1,3-diaminopropane (0.32 nil, 3.9 inmol) is added. The mixture is heated at
60C for 18 hours and then allowed to cool to room temperature and the solids
present are collected by filtration. The solids are washed with THE and MeOH
to yield the title compound as a yellow solid; [M+H]- 270  WO
2009/074575PCT/EP2008/067110 109 Example 15
3,5-diamino-6-chloro-N-11H-12yrrolo I 1,2-climidazo1-3(21-I,5H,6H,7H,7aH)-
hdcy_avrazi n e-2 -carbo x a in ide
1-(3,5-Diamino-6-chloro-pyrazine-2-carbonyI)-2-methyl-isothiourea
(Intermediate A) (195 mg, 0.5 mmol) is suspended in propan-2-ol (10 ml) and
(S)-2- (aminomethyl)pyrrolidine (100 mg, 1 mmol) is added. The mixture is
heated at 60 C; for 18 hours, allowed to cool to room temperature and the
precipitate is removed by filtration. The filtrate is concentrated in vacua
and the residue purified by chromatography (Sift, DCM/Me0H) to afford the
title compound as a light, yellow gum; [M+H] 296 Example 16 3,5-Diamino-6-ch
loro-avrazine-2-carboxvhc acid 13-di:L.iro4Amm-27- A solution of crude
1-aminomethyl-cyclopentylamine (Intermediate j ) (80 mg, 0.70 mmol) in
propan-2-ol (1.0 ml) is added to a suspension of
1-(3,5-diamino-6-chloropyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate
A) (208 mg, 0.54 mmol) in propan-2-ol (1.08 ml) and heated at 70 C for 2 days.
After cooling to room 



temperature, the reaction mixture is filtered under vacuum, and the solid is
rinsed with Me01-1. The filtrate is concentrated in vacua to afford a bright
yellow residue which is loaded onto a SCX-2 cartridge and eluted with 33%
NH3(4 drops) in WON (5 ml x2). The methanolic ammonia fractions are combined
and concentrated in vacua. Purification using mass directed preparative LCMS
eluting with 95% Water + 0.1% NH3: 5% Acetonitrile to affords the title
compound; [M+FI]E 310. Example 17 3  5-Diamino-6-chloro-avrazine-2-carboxvlic
acid R 4 3 4-Iwdroxv hen Qmp_j1 To a stirred solution of
(4-((R)-4,5-Diarnino-pentyl)-phenol (intermediate K) (1.5 g, 7.72 mmol) in
propan-2-ol (100 ml) at 30C is added in one portion
1-(3,5-Diamino6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate
A) and the reaction  WO 2009/074575PCT/EP2008/067110 110 is heated at 30 C for
18 hours followed by 50 C for a further 18 hours. The reaction mixture is
filtered hot and the filtrate solvent is removed in vacuo to afford a yellow
foam. The foam is purified by chromatography (Si02, DCM /McOH/5% NH3) to
afford the title compound; [M+Hh- 390 Example 18 3
5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
[(S)-4-[3-(4-hvdroxv-nhenv1)-oroovI1 imidazolidin-(2E)-ylidenel-amide  This
compound is prepared analogously to Example 17 replacing (4-((R)-4,5-
Diamino-penty1)-phenol (Intermediate K) with4-((S)-4,5-Diamino-penty1)-phenol
(intermediate L; [M+Fl]- 390 Example 19 3
5-Diamino-6-chloro-avrazine-2-carboxvlic acid R 4 3 4 S -2 3-dihydro o oxv
-ro-imidazolidin- 2Z - lidene -amide To a stirred solution of
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 1(11) 4 13 (4
hydroxy-pheny1)-propy11-imidazolidin-(2E)-ylidenej-amide (Ex. 17) (1.0 g, 2.57
mmol) in 1,4 dioxane (38 ml) at 50 C is added in one portion 0.5 M KOH (5.3
ml, 2.7 mmol) followed by (S)-(-)-Glycidiol (0.170 ml, 2.57 mmol). The
resulting mixture is heated at 50 C for 18 hours and then further
(S)-(-)-Glycidiol (0.07 ml, 1.05 mmol) is added in one portion. The resulting
mixture is heated at 50 C for 60 hours and then allowed to cool to room
temperature. The solvent is removed in vacuo to afford an orange oil which is
dissolved in Et0Ac/Me0H 9 :1(100 ml) and washed with 1 M NaOH (50 ml). The
organic layer is dried over Na1SO4 and the solvent is removed in vacua to
afford a brown/orange foam. Purification by chromatography (Si02,
DCM/McOH/NH3) affords the title compound as a yellow foam;IM-FH1+ 464; 'H NMR
(400 MHz, DMSO-d6): 1.65-1.40 (m, 4H), 2.52 (m, 21-1), 3.13 (dd, J=9.6, 7.1Hz,
1H), 3.42 (br d, J=4.7Hz, 2H), 3.62 (dd, J=9.6, 9.6Hz, 1H), 3.76(, 1H), 3.78
(m, 1H), 3.80 (m, 113), 3.94 (dd, J= 9.5, 4.0Hz, 1H), 4.62 (br s, 1H), 4.89
(br s, 1H), 6.68 (br s, 2H), 6.82 (d, J=8.5Hz, 2H), 7.09 (d, J=8.5Hz, 2H),
7.2-6.0 (hr s, 1H), 8.18 (br s, 1H), 9.3-7.5 (hr s, 1H),  WO
2009/074575PCT/EP2008/067110 111 3 5-Diamino-6-chloro-  vrazine-2-carboxvlic
acid1(S)-4-13-[4-US)-23-dihvdrox
propoxyl-phenyll-propv11-imidazolidin-(2Z)-ylidenel -amide  To a solution of
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(S)-4-[3-(4-
hydroxy-pheny1)-propyll-imidazolidin-(2E)-ylidenej-amide (Example 18) (37.5
mg, 0.09 mmol) in Ethanol (2 ml) is added triethylamine (63 pi, 0.45 mmol) and
(S)- glycidol (6.07 pt 0.09 mmol). The resulting mixture is heated at reflux
for 18 hours and then allowed to cool to room temperature. The reaction
mixture is diluted with Me0H (1 ml) and purified on a Waters 3000 prep HPLC
system, (Microsorb CI 8, Water (0.1% TEA): MeCN) to afford the title compound;
[M+HJ, 464. Example 21    5-Diamino-6-chloro-pyrazine-2-carboxylic acid l(R) 4
13 14 UR) 2 3 dihydroxy- =poxv)-ohen  



To a stirred solution of
(R)-344-((R)-4,S-Diamino-penty1)-phenoxyl-propane-1,2-diol (Intermediate 0)
(32.8 mg, 0.122 mmol) in propan-2-ol (3 ml) is added 1-(3,5-
Diamino-6-chloro-pyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate A)
(45.8 mg, 0.122 mmol) and the resultant reaction mixture is heated at 90 C for
18 hours. The reaction is allowed to cool to room temperature and diluted with
DMSO (1.5 ml) and purified on a Waters 3000 preperative HPLC system
(Microsorbim C18, Water (0.1% TEA): McCN). The fractions containing product
are passed through a 1 g SCX- 2 cartridge which is eluted with 1:1 Water:MeCN
(20 ml), MeCN (20 ml) and 7M NH3 in Me0H (20 ml). The ammonia elutions are
concentrated in vacua to afford the title compound; 1M+111* 464 Example 22 3
5-Diamino-6-chloro-  vrazine-2-carboxvlic acid  S 4 3- 4 R 2 3-dihydro
:opoxy)-phenyIl-propyll-imidazolidin-(2Z)-ylidenel-anflde trifluroacetate This
compound is prepared analogously to Example 21 replacing (R)-344-((R)-4,5-
Diamino-penty1)-phenoxy]-propane-1,2-diol (Intermediate 0) with
(1t)-3-14-((S)-4,5- Diamino-penty1)-phenoxyl-propane-1,2-diol (Intermediate
P);IM-FH1+ 464.  WO 2009/074575PCT/EP2008/067110 112 3 5-Diamino-6-chloro-
vrazine-2-carboxvlic acid [(F&)-4- 3- 4-(2-11-2-
oxo-ethoxy)-phenyk-propyll-imidazolidin-(2Z)-ylidcnel-amide  This compound is
prepared analogously to Example 21 replacing (R)-3-[4-((R)-4,5-
Diamino-penty1)-phenoxyd-propane-1,2-diol (Intermediate 0) with 214-((R)-4,5-
Diamino-penty1)-phenoxy]-1-morpholin-4-yl-ethanone (Intermediate Q); [M+F1]*
517 Examples 24 and 25 Both Enantiomers of
3,5-Diamino-6-chloro-pyrazine-2-carbox lica 4- methoxv-ohenvl )-butvl
l-imidazolidin-(2Z)-vlidene I-amide  The racemate of these compounds is
prepared analogously to Example 12 replacing
4-Amino-1-benzyl-piperidine-4-carbonitrile (Intermediate G) with
5-(4-methoxyphenyl)-hexane-1,2-diamine (Intermediate K). The enantiomers are
separated by chiral Mobile phase: 100% Et0H (0.2% IPAm) Column: Chirapak-AD
25cm x 4.6mm i.d How rate: 1m1/min UV 280nM Concentration lmg/mI, Inj Vol ROL
Example 26 3  5-Diamino-6-chloro-avrazine-2-carbo xlic acid S 4 4-ben loxv-2
2-dimeth I but -imidazolidin- 2Z -vlidene amide Stepl  DEAD (4.49 ml, 28 mmol)
is added to a stirred suspension of RS)-5-benzyloxy-1-
hydroxymethy1-3,-3-dimethyl-penty1)-carbamic acid tert-butyl ester (prepared
as described in EP 0702004 A2, Rueger et al., 10 g, 0.028 mmol), phthalimide
(4.19 g, 0.028 mmol) and PS-triphenylphosphine (29.8 g, 56 mmol) in THE (500
ml), and the resulting reaction is stirred at room temperature for 3 days. The
reaction is filtered to remove the PS-triphenylphosphine resin and the resin
is washed with Et0Ac (2 x 50 ml). The solvent is removed in vacuo and the
residue is purified by flash chromatography (Si02, Et0Ac/iso-hexane) to afford
I (S)-5-benzyloxy-1-(1,3-dioxo-  
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1,3-dihydro-isoindo1-2-ylmethyl)-3,3-dimethyl-pentyl]-carbamic acid tert-butyl
ester as a white solid; INI+H1* 481. Step 2  Hydrazine (66.6 ml of a 1N4
solution in THF, 66.6 mmol) is added to a suspension of
[(S)-5-benzyloxy-1-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-3,3-dimethyl-pe
ntyl]- carbamic acid tert-butyl ester (4 g, 8.32 mmol) in ethanol (100 ml),
and the resulting solution is heated at 40 C overnight. A fluffy white
precipitate forms. The reaction is allowed to cool to room temperature and
diethyl ether (100 ml) is added and the resulting white suspension cooled at 0
C for 30 minutes. The white precipitate is removed by filtration and the
solvent removed in vacua. The residue is then stirred with diethyl ether (100
ml) for 1 hour, filtered and the solvent is removed in vacua to afford
((S)-1-Aminomethy1-5-benzyloxy-3,3-dimethyl-penty1)-carbamic acid tert-butyl
ester as a pale yellow oil; [M+HJ+ 351. Step 3  lodotrimethylsilane (1.63 ml,
11.94 mmol) is added dropwisc to a solution of ((S)-1-
Aminomethyl-5-benzyloxy-3,3-dimethyl-penty1)-carbamic acid tert-butyl ester
(2.79 g, 7.96 mmol) in DCM (30 ml) and the resulting yellow solution is
stirred for 1 hour at room temperature. The reaction is filtered and the
filtrate diluted with DCM (50 ml) and washed with 2 M NaOH (100 m1). The
aqueous layer is allowed to stand overnight and any product which has oiled
out of solution is extracted into Et0Ac (100 m1). The organic layers are
combined, dried over MgSO4, and the solvent is removed in vacua to yield
(S)-13cnzyloxy-4,4-dimethyl-hexane-1,2-diamine as a pale yellow oil; [M+H],
251. Step 4  A suspension of
1-(3,5-diamino-6-chloro-pyrazinc-2-carbony1)-2-methyl-isothiourea
(Intermediate A) (2.56 g, 6.87 mmol) and
(S)-Benzyloxy-4,4-dimethyl-hexane-1,2- diamine (1.72 g, 6.87 mmol) in
propan-2-ol (50 nil) is heated at 90 C for 3 hours. The reaction is allowed to
cool to room temperature, filtered to remove any insoluble material and the
filter paper is washed with Me0H (50 ml). The filtrate is loaded on to a SCX-2
cartridge which has been pre-eluted with Me0H. The cartridge is eluted with
Me0H and then 7M NEli in Me0H. Upon standing, a pale yellow solid crystallises
out of the NH3 in MeOH solution. The solid is collected by filtration,  WO
2009/074575PCT/EP2008/067110 114 washed with Me0H (20 ml) and dried in vacuo
at 40 C to afford the title compound. IM+Hl 446. Example 27
3,5-Diamino-6-chloro-oxrazine-2-carboxxlic acid
1(S)-4-(hydroxv1-2,2-dimethvl-butyI)- imidazolidin-I2Z)-vlidenel-amide  To a
suspension of 3,5-Diamino-6-chloro-pyrazine-2-carboyxlic acid [(S)-4-(4-
benyloxy-2,2-dimethyl-butyl-imidazolidin-(2Z)-ylideneFamide (Ex. 26)  (100 mg,
0.22 mmol) in DCM (5 ml) is added dropwise iodotrimethylsilane (0.061 ml,
0.448 mmol). The resulting yellow solution is heated at reflux for 2 days. The
reaction is allowed to cool to room temperature and the yellow solid that has
formed is collected by filtration, dissolved in Me0H (3 ml) and loaded onto a
lOg SCX-2 cartridge which has been pre-eluted with Me0H. The cartridge is
eluted with Me0H (30 ml) and 7M NH3 in Me0H (30 ml). The pale yellow 7M NH3 in
Me0H wash is concentrated in vacua to afford the title compound as a yellow
solid. IM+HE 356. Example 28 3,5-Diamino-6-chloro-oxrazine-2-carboxxlic acid
1(S)-4-1444-(S)-2,3-dihydroxxro- henvl -2 2-thineth171-bunlazolidin 2Z -
lidene imide Step 1  (S)-Glycidol (0.36 ml, 5.5 mmol) is added to a solution
of 4-iodophenol (1 g, 4.5 mmol) and triethylamine (31 ml, 0.2 mmol) in ethanol
(5 ml) and the resulting light brown solution is heated at reflux for 15
hours. The reaction is allowed to cool to room temperature and the solvent
removed in vacuo. The residue is purified by chromatography (Si02,
Et0Ac/iso-hexane) to afford (S)-3-(4-Iodo-phenoxy)-propane1,2- diol as a
colourless oil. 



Step 2 2,2-Dimethoxypropane (1.94 ml, 15.8 mmol) and PPTS (0.079 mg, 0.32
mmol) are added to a solution of (S)-3-(4-Iodo-phenoxy)-propane-1,2- diol
(0.93 g, 3.16 mmol) in DMF (20 ml), and the resulting solution is left to stir
at room temperature overnight. The solvent is removed in vacua and the residue
is purified by chromatography (Si02, F,t0Ac:Iso-hexane) to afford
(R)-4-(4-Iodo-phenoxymethyl)- 2,2-dimethyl-I1,31dioxolane as a colourless oil.
WO 2009/074575PCT/EP2008/067110 115 Step 3 DEAD (0.63 ml, 4 mmol) is added to
a suspension of ((S)-1-Hydroxymethy1-3,3- dimethyl-pent-4-enyI)-carbamic acid
tert-butyl ester (1 g, 4 mtnol), phthalimide (588 mg, 4 mmol) and
PS-triphenylphosphine (3.72 g, 8 mmol) in Ti-IF (50 ml) and the resulting
solution is stirred at room temperature overnight. The resin is removed by
filtration, and the filtrate concentrated in Va010. Purification by flash
chromatography (Si02, Et0Aciiso-hexane) yields
1(S)-1-(1,3-Dioxo-1,3-dihydro-isoindol-2-ylmethyl)-
3,3-dimethyl-pent-4-enylkcarbamic acid tert-butyl ester as a white solid;
[M+H-B0c1. 273. Step 4  9-BBN (4.63 nil of a 0.5 NI solution in THE, 0.23
mmol) is added to a solution of
IN1-(1,3-Dioxo-1,3-dihydro-isoindo1-2-ylmethyl)-3,3-dimethyl-pent-4-enyl
J-carbamic acid tert-butyl ester (0.43 g, 0.116 mmol) in THF (15 ml) and the
resulting colourless solution is stirred at room temperature overnight.
Anhydrous DMF (15 ml) is added to the solution, followed by 3 NI aqueous KsPO4
solution (0.77 nil, 2.3 mmol), (10-4-(4-
lodo-phenoxymethyl)-2,2-dimethyl-11,31dioxolane (267 mg, 0.28 mmol) and
Pd(dppf)C12.DCM (47 mg, 0.058 mmol). The reaction is stirred at room
temperature for 3 hours, 50 C. for 2 hours and then is allowed to cool to room
temperature and filtered through a pad of Celitem (filter material) which is
washed with Et0Ac (3 x 50 ml). The combined filtrates are washed with sat. aq.
NaHCO3 solution (30 ml), dried (MgSO4) and the solvent removed in vacuo to
afford a black oil. Multiple chromatography (Sift, Et0Ac/iso-hexane) yields
1(S)-5-14-((10-2,2-Dimethyl11,31dioxolan-4-ylmethoxy)-pheny11-1-(1,3-dioxo-1,3
-dihydro-isoindo1-2-ylmethyl)- 3,3-dimethyl-pentyll-carbamic acid tert-butyl
ester as a cream solid;i1M-FH-DOCI+ 481. Step 5  Hydrazine (2.2 ml of a 1M
solution in THE, 2.2 mmol) is added to a solution of 1(S)-5-
14-((10-2,2-Dimethyld
1,31dioxolan-4-ylmethoxy)-pheny11-1-(1,3-dioxo-1,3-dihydroisoindol-2-ylmethyl)
-3,3-dimethyl-pentyli-carbamic acid ten-butyl ester (0.16 g, 0.28 mmol) in
ethanol (5 ml), and the resulting colourless solution is heated at 45 C
overnight. The reaction is allowed to cool to room temperature, and diethyl
ether (30 ml) is added and the resulting white suspension cooled at 0 C for 30
minutes. The white solid is removed by filtration, and the solvent removed in
VaCUO to yield ((S)-1-  WO 2009/074575PCT/EP2008/067110 116
Aminomethyl-544-((R)-2,2-dimethy111,3]dioxolan-4-ylmethoxy)-phenyl]-3,3-
dimethyl-pentyll-carbamic acid tcrt-butyl ester as a colourless oil; IM-FHE
451. Step 6 A solution of
[(S)-1-Aminomethy1-5-[4-((R)-2,2-dimcthyl-[1,3]dioxolan-4-ylmcthoxy)-
phenyl]-3,3-dimethyl-pentyb-carbamic acid tert-butyl ester (0.13 g, 0.28 mmol)
and TEA (1 ml) in DCM (5 ml) is stirred at room temperature for 1 hour, then
loaded onto an SCX-2 cartridge which has been pre-eluted with Me0H. The
cartridge is eluted with Me0H (2 x 5 ml), followed by 7M NH3 in Me0H (2 x 5
ml) to yield (S)-3-[4-
((S)-5,6-Diamino-3,3-dimethyl-hcxyI)-phenoxy]-propane-1,2-dioI in 80% purity
as a colourless oil; [M+H]- 311 Step 7  A suspension of
(S)-314-((S)-S,6-Diamino-3,3-dimethyl-hexyli-phenoxy]-propane-1,2- dial (60
mg, 0.19 mmol) and
1-(3,5-diamino-6-chloro-pyrazine-2-carbonyl)-2-methylisothiourea (Intermediate
A) (72 mg, 0.19 mmol) in propan-2-ol (3 ml) is heated at 80 C for 35 minutes.
The reaction mixture is allowed to cool to room temperature and diluted with
Me0H until any solid dissolves. The solution is passed through a SCX-2
cartridge which is then eluted with further Me0I-1. The combined methanol
elutions are concentrated in vacua. Reverse phase chromatography (IsluteIrm
C18, Water/C1-13CN/0.1%TFA) yields the title compound compound as a yellow
solid; IM+Ell-fr 506 Example 29 



(E)-3,5-diami no-6-ch I oro-N-(4-(3-(4-US)-2,3-di hvdrox voropox v )phen vl
1Dronv11-5- propylimidazolidin-2-vlidenethyrazine-2-carboxamide hydrochloride
Step 1  4-(4-Methoxyphenyl)butyric acid (25 g, 129 mmol) is dissolved in 48%
HBr (125 ml) and AcOH (125 ml). The resultant solution is heated at 150 C
overnight. The resultant mixture is concentrated in vacua and the residue
taken up in Et0Ac (500 nil). This solution is washed with water (500 nil),
dried (MgSO4) and concentrated to give 4-(4-Hydroxy-phenyl)-butyric acid as a
tan solid; 11-I NMR (d6-DMS0): 1.72 (2H, tt,   = 7.4 and 7.8 Hz), 2.18 (2H, t,
I = 7.4 Hz), 2.45 (2H, t, I = 7.8 Hz), 6.66 (2H, dd, I = 1.98 and 9.3 Hz),
6.96 (2H, dd, I = 2.8 and 9.3 Hz), 9.12 (1H, s), 12.0 (1H, s).  WO
2009/074575PCT/EP2008/067110 117 Step 2  4-(4-Hydroxy-phenyl)-butyric acid
(22.1 g, 123 mmol) is dissolved in THE (750 ml) and borane-dimethyl sulfide
(23.3 ml, 245 mmol) is slowly added. The yellow suspension formed is heated at
reflux for 3 hours until most of the solid slowly dissolves. The flask is
removed from the heating mantle, and Me0H is slowly added until bubbling
ceases and the residual solid has dissolved. The flask is cooled to room
temperature and water (1 L) is added. The pH is corrected to 3 with AcOH, then
the mixture is extracted with F.t0Ac (2 x 500 ml). The organics are washed
with brine, dried (MgSO4) and concentrated. The crude product is slurried with
silica (500 g) in 25% Et0Ac/iso-hexanes (1 L). This is filtered, then flushed
with 50% Et0Adisohexanes (2 L) to elute the product. The organics are
concentrated to give 4-(4- Hydroxy-buty1)-phenol as a brown oil which
crystallizes on standing; 'H NMR (CDCI3): 1.55-1.72 (4H, m), 2.58 (211, t, J =
7.0Hz), 3.1 (211, hr signal), 3.70 (2H, t, J = 6.4Hz), 6.77 (211, d, J =
8.4Hz), 7.05 (2H, d, J = 8.41-1z). Step 3  To 4-(4-Hydroxy-buty1)-phenol (32.7
g, 197 mmol) in acetone (600 nil) is added potassium carbonate (40.8 g, 295
mmol) followed by (S)-glycidol (13.7 ml, 207 mmol). The mixture is heated at
reflux overnight. Further potassium carbonate (20 g) is added, followed by
(S)-glycidol (5 g) and the mixture is heated at reflux for 72 hours. The
suspension is cooled, filtered and the filtrate concentrated in vacuo. The
residue is partitioned between EtOAc (500 nil) and 5% citric acid solution
(500 ail). The organics are separated, dried (Mg504) and concentrated in vacuo
to give (S)-314-(4- Hydroxy-buty1)-phenoxy j-propane-1 ,2-diol as a brown oil;
1LT NMR (CDCI3): 1.56- 1.74 (4H, m), 2.20 (1H, t, J = 2.46Hz), 2.61 (2H, t, J
= 7.6Hz), 3.68 (211, t, = 6.2Hz), 3.78 (1H, dd, j = 5.4 and 11.5Hz), 3.86 (1H,
dd, j = 3.9 and 11.5Hz), 4.0- 4.16 (3H, m), 6.85 (211, d, J = 8.6Hz), 7.12
(2H, d, j = 8.6Hz). Step 4  To
(S)-344-(4-Hydroxy-butyl)-phenoxy]-propane-1,2-diol (43 g, 179 inmol) in THE
(700 ml) is added 2,2-dimethoxypropane (94 nil, 760 mmol) followed by PPTS
(4.5 g, 17.9 mmol). The resultant mixture is stirred at room temperature
overnight. The solution is concentrated in vacuo and the residue taken up in
DCM (500 ml). This is washed with water, dried (MgSO4) and concentrated in
vacuo. The residue is purified  WO 2009/074575PCT/EP2008/067110 118 through a
silica plug (300 g) eluting with 10% followed by 25% Et0Achso-hexanes. The
desired fractions are concentrated to give
4-14-(00-2,2-Dimethy1-I1,31dioxolan-4- ylmethoxy)-phenyll-butan-1-ol as a
clear oil; 'H NMI& (CDC13): 1.42, (3H, s), 1.48 (3H, s), 1.53-1.73 (4H, in),
2.20 (1H, t, J = 2.5Hz), 2.60 (2H, t, J = 7.2Hz), 3.68 (2H, t, J = 6.4Hz),
3.92 (2H, dt, J = 5.8 and 8.5Hz), 4.07 (1H, dd, J = 5.4 and 9.5Hz), 4.19 (1H,
dd, J = 6.4 and 8.5Hz), 4.49 (1H, p, j = 5.7Hz), 6.85 (2H, d, J = 8.7Hz), 7.11
(2H, d, j = 8.7Hz). Step 5  To
4-[4-((R)-2,2-Dimethyl-[1,3Wioxolan-4-ylmethoxy)-phenylkbutan-1-ol (5.0 g,
17.8 mmol) in DCM (180 ml) is added Dess-Martin periodinane (7.56 g, 17.8
mmol). The yellowish solution is stirred at room temperature for 1 hour. The
resultant yellow suspension is treated with 1 N Naafi solution (200 ml) and
stirred at room temperature for 30 minutes. The organic phase is separated,
dried (Mg504) and concentrated to give 4-[4-((R)-2,2-Ditnethyl-0
,3_ldioxoIan-4-yltncthoxy)-phcnyl_lbutyraldehyde as a clear oil; 'Id NMR
(CDCl3): 1.42, (3H, s), 1.48 (3H, s), 1.95 (2H, dt, J = 7.6 and 14.2Hz), 2.46
(2H, dt, J = 1.5 and 7.3Hz), 2.62 (2H, t, J = 7.6Hz), 3.90-3.96 (2H, m), 4.07
(1H, dd, J = 5.2 and 9.3Hz), 4.19 (1H, dd, J = 6.4 and 8.11-Tz), 4.49 (1H, p,
J = 5.8Hz), 6.86 (2H, d, J = 9.41-Tz), 7.10 (2H, d, J = 9.4Hz), 9.77 (1H, t, J
= 1.6Hz). Step 6  To
4-14-((10-2,2-Dimethy1-I1,31dioxolan-4-ylmethoxy)-phenyll-butyraldehyde (4.28
g, 15.4 mmol) in THF (150 ml) is added tert-butyl sulfinamide (2.05 g, 16.9
mmol) followed by titanium ethoxide (6.5 ml, 30.8 mmol). The yellow solution
formed is stirred at room temperature overnight. The solution is quenched with
1 N NaOH (200 ml) and Et0Ac (100 nil) and stirred for 30 minutes at room
temperature. The resultant mixture is filtered through Celitem (filter
material) and the organic phase is separated and dried (MgSO4). Concentration
in vacua gives 2-Methyl-propane-2- sulfinic acid
14-14-((R)-2,2-dimethyl-I1,31dioxolan-4-yimethoxy)-phenyll-but-(E)-
ylidenci-amide as a yellow oil; IM+H1+ 382.23 Step 7  



To a solution of 2-Methyl-propane-2-sulfinic acid [414-((R)-2,2-dimethyl-
W3jdioxolan-4-ylmethoxy)-phenyfl-but-(F.)-ylidcneFamide (4.51 g, 11.8 mmol) in
WO 2009/074575PCT/EP2008/067110 119 THF (120 ml) at 0 C is added
vinylmagnesium bromide (11.8 ml of a 1 NI solution in THE', 11.8 mmol)
dropwisc. After addition is complete, the mixture is stirred at 0 'V for 30
minutes then quenched with sat. aq. NH4C1 solution (20 ml). This mixture is
allowed to warm to room temperature and diluted with water (50 ml) and EtOAc
(50 ml). The organic phase is separated, dried (MgSO4) and concentrated in
VaCUO. Purification by chromatography (Sift, Et0Ac/iso-hexane) affords
2-Methyl-propane2-sulfinic acid
{4-14-01t)-2,2-dimethy1-11,31dioxolan-4-ylmethoxy)-pheny11-1-vinylbutylEamide
as a mixture of diastereomers as a gum; 1M+H1i 410.39 Step 8  A solution of
2-methyl-propane-2-sulfinic acid
(4-14-((R)-2,2-dimethyl-[1,3]dioxolan4-ylmethoxy)-pheny11-1-vinyl-butylEamide
(1.0 g, 2.4 mmol) in DCM (25 ml) at -78 C; is saturated with oxygen, then
ozone (generated using Fischer Technology Ozon Generator 500m) until a blue
solution is obtained. Dimethyl sulfide (1.8 ml, 24 mmol) is then added and the
mixture stirred to room temperature over 30 minutes. The resultant solution is
washed with water (25 ml) and the organic phase is concentrated under high
vacuum at low temperature to give 2-Methyl-propane-2-sulfinic acid 14-14-
(00-2,2-dimethy1-11,31dioxolan-4-ylmethoxy)-pheny11-1-formyl-butylEamide as an
oil; [M+HP 412.36 Step 9  To a solution of 2-methyl-propane-2-sulfinic acid
14-14-(00-2,2-dimethy1-
11,31dioxolan-4-ylmethoxy)-pheny11-1-formyl-butylEamide in THE (20 ml) is
added tert-butyl sullinamide (323 mg, 2.7 mmol) followed by titanium cthoxide
(1.0 ml, 4.8 mmol). The yellow solution formed is stirred at room temperature
overnight. The solution is quenched with 1N NaOH (50 ml) and EtOAc (50 nil)
and stirred for 30 minutes at room temperature. The resultant mixture is
filtered through CeliteTM (filter material) and the organic phase separated
and dried (MgSO4). Concentration gives 2- Methyl-propane-2-sulfinic acid
(4-14-((k)-2,2-dimethy1-I1,31dioxolan--4-ylmethoxy)-
pheny11-1-(1(E)-2-methyl-propane-2-sulfinyliminol-methyli-buty1)-amide as a
mixture of diastercomers as a yellow oil; 1M-FH1 515.38 Step 10  To
asolutionof 2-methyl-propane-2-sulfinic acid(414-((R)-2,2-dimethyl-
W3jdioxolan-4-ylmethoxy)-pheny11-1-([(E)-2-methyl-propane-2-sullinyliminoj-
WO 2009/074575PCT/EP2008/067110 120 methyll-butyl)amide (907 mg, 1.7 mmol) in
THF (20 ml) at 0 C n-propylmagnesium chloride (1.76 ml of a 2M solution in
diethyl ether, 3.52 mmol). The solution is stirred at 0 "C for 30 minutes then
at room temperature for 3 hours. A further portion of npropylmagnesium (1.76
ml of a 2M solution in diethyl ether, 3.52 mmol) is added and the mixture is
stirred at room temperature overnight. The resluting mixture is quenched with
sat. aq. NH4C1 solution (50 ml) and extracted with Et0Ac (2 x 50 m1). The
organic phase is dried (MgSO4) and concentrated in vacua. The residue is
dissolved in Et0Ac (10 ml) and treated with 4M HCl/dioxan (10 m1). After 10
minutes, the solution is concentrated in vacuo and the residue diluted with
DCM (100 ml). This is treated with sat. aq. NaHCO2, solution (100 ml) and the
organic phase is removed and dried (MgSO4). The DCM solution is applied to a
SCX-2 cartridge (10 g) and this is eluted with DCM and Me0H. The product is
released with 2M NH3 in Me0H, and the methanolic ammonia fraction concentrated
to give (S)-3-14-(4,5- Diamino-octy1)-phenoxyl-propane-1,2-diol as a mixture
of diastereomers as a gum; [M-FH1,515.38 Step 11  To a solution of (S) 3 14
(4,5 Diamino-octy1)-phenoxyl-propane-1,2-diol (100 mg, 0.32 mmol) in
propan-2-ol (5 ml) is added 1-(3,5-diamino-6-chloro-pyrazine-2-
carbony1)-2-methyl-isothiourea (Intermediate A) (121 mg, 0.32 mmol). The
resulting suspension is heated at 90 C for 2 hours then cooled and
concentrated in vacuo. The residue is dissolved in Me0H (20 ml) and applied to
a 10 g SCX-2 cartridge. This is washed well with Me0H, water and MeCN, and
then 2M NH3 in Me0H. The methanolic ammonia fraction is concentrated then
purified by chromatography (Sith, 5-10% 2M NH3 in MeOTT/DCM). Concentration of
the relevant fractions gives the free base as a gum. This is dissolved in Me0H
(10 ml) and treated with 1M HC1 in diethyl ether (2 m1). Concentration yields
the dihydrochloride salt of (E)-3,5-diamino6-chloro N (4 (3 (4 ((S) 2,3
dihydroxypropoxy)phenyl)
propy1)-5-propylimidazolidin2-ylidene)pyrazine-2-carboxamide as a yellow
solid; [M+11]* 506.37, 508.36 for Cl isotopes Example 30 (3-I (S)-2-
(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonvliminol-imidazolidin-4-v11- aa)
v11-carbamic acid benzyl ester   
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1-(3,5-Diamino-6-chloro-pyrazine-2-carbonyI)-2-methyl-isothiourea
(Intermediate A) (0.97 g, 3.72 mmol) is stirred in a three necked round bottom
flask fitted with a bleach trap and condenser and
((S)-4,5-Diamino-pcntyI)-carbamic acid bcnzyl ester (Intermediate 8) (0.85 g,
3.38 mmol) in propan-2-ol (20 ml) is added. The reaction mixture is stirred at
85 C for 66 hours. Purification by catch and release resin (SCX-2) followed by
elution through a silica pad flushed with Et0Ac, ethanol and Me0H yields the
title compound as an orange foam;1M+HI* 447.1 Example 31
3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
1(8)-4-(3-amino-proovpimidazolidin- 2E vlidene -amide To a solution of
(3-0)-2-1(E)-3,5-Diamino-6-chloro-pyrazine-2-earbonyliminolimidazolidin-4-yll-
propy1)-carbamic acid benzyl ester (Ex. 30) (0.44 g, 0.98 mmol) in DCM (20 ml)
is added iodotrimethylsilane (0.27 ml, 1.96 mmol) in a dropwisc manner. The
orange suspension is stirred at room temperature for 65 minutes. Purification
by catch and release resin (SCX-2) eluting with Me0H followed by 7M NH3 in
Me0H yields the title compound as a yellow foam; 1M+111* 313.1 Example 32 3
5-Diamino-6-chloro-  vrazine-2-carboxvlic acid Li
eidol-proovII-imidazolidin-(2E)-vlidenej-amide  To a solution of
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 1(S) 4 (3 aminopropy1)-
imidazolidin-(2E)-ylidenekamide (Ex.) (0.040 g, 0.128 mmol) in DMF (2 ml) is
added 1,1'-carbonykliimidazole (0.023 g, 0.141 mmol) and the reaction mixture
is stirred for 1 hour at room temperature. Benzylamine (0.014 ml, 0.128 mmol)
is added and additional benzylamine (0.014 ml, 0.128 mmol) is added at hourly
intervals for a total of 3 hours. Purification is by diluting the reaction
with 2N NaOH (30 ml) and extracting the product into Et0Ac (40 ml). The
organic phase is washed with 2N NaOH (30 nil), dried over MgSO4 and the
solvent evaporated in vacua to yield a yellow oil. The oil is dissolved in
methanol (0.75 ml) and diethyl ether (5 nil) added to triturate a yellow
solid. This solid is filtered off and the filtrate formed a further
precipitate. This yellow solid is collected by filtration and rinsed with
diethyl ether to give the title compound; [M+H]- 446.1  WO
2009/074575PCT/EP2008/067110 122 Example 33
3.5-Diamino-6-chloro-pvrazine-2-carboxylic acid I (S)-4-(3-phenyl
methanesullonvlamino-proaa)-imidazolidin- To a solution of
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(S)-4-(3-aminopropy1)-
imidazolidin-(2E)-ylidenekamide (Ex. 31) (0.030 g, 0.096 mmol) in DMF (5 ml)
at 5 C is added alpha-toluensulfonyl chloride (0.018 g, 0.096 mmol) and
triethylamine (0.013 ml, 0.096 mmol). The solution is stirred for 10 minutes.
Purification by reverse phase chromatography (IsoluteTM CI 8, 0-100% MeCN in
water -0.1%TFA) to affords the title compound as a yellow solid; [M-FH]* 467.0
Example 34 3 5-Diamino-6-chloro- Tazine-2-carbox lic
acid(S)-4-(3-phenylacetylamiiio-propyl imidazolidin- 2E vhdene -amide To a
solution of 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [(S)-4-(3-amino-
propy1)-imidazolidin-(2F)-ylidenel-amide (Ex. 31) (0.030 g, 0.96 mmol) in DME
(2      phenylacetyl chloride (0.013 ml, 0.096 mmol) is added. The yellow
solution is stirred at room temperature for 10 minutes. Purification by catch
and release resin (SCX-2) eluting with Me0H and 7M NH3 in Me0H affords the
title compound; [M+Fl]- 430.98 Example 35 



3  5-Diamino-6-chloro-pyrazine-2-carbox
phenvItnethanesulfonvlamino-butv1)-Unidazolidin-(2F2-vhdenel-amide To a
suspension of 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid I (S) 4 (4 amino
butyl)-imidazolidin -(2E)-ylidenel-amide (Intermediate T) (0.023 g, 0.071
mmol) in DMF (2 ml) is added triethylamine (0.010 ml, 0.071 mmol) followed by
alphatolucncsulfonyl chloride (0.014 g, 0.071 mmol). The suspension is stirred
at room temperature for 30 minutes. Purification by reverse phase
chromatography (IsoluteTM 08, 0-100% MeCN in water -0.1%TFA) followed by catch
and release resin (SCX-2) eluting with Me0H and 7M NH3 in Me0H gives the title
compound as a yellow solid; [M+FI]F 481.0  WO 2009/074575PCT/EP2008/067110 123
Example 36 3,5-Diamino-6-chloro-pvrazine-2-carboxylic acid I
(S)-4-(4-phenylacetyl amino-butyl -imidazolidin- 2F, lidene -amide To a
suspension of 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[(S)-4-(4-aminobutyp-imidazolidin -(2E)-ylidenekamide (Intermediate T) (0.032
g, 0.098 mmol) in DMF (1 ml) is added triethylamine (0.014 ml, 0.098 innvol)
followed by phenylacetyl chloride (0.013 ml, 0.098 mmol). The suspension is
stirred at room temperature for 90 minutes before a further 0.5 equivalents of
phenylacetyl chloride (0.006 ml, 0.049 mmol) is added. The reaction is left to
stir at room temperature for a further 18 hours. Purification by reverse phase
chromatography (IsoluteTM C18, 0-100% MeCN in water -0.1%1TA) followed by
catch and release resin (SCX-2) eluting with Me0H and 7M NH3 in Me0H affords
the title compound as an off-white solid; [M+HJ+ 445.1 Example 37
2-[(E)-3,5-Diamino-6-chloro-ovrazine-2-carbonvlimino]-1,3,8-triaza-soiro[4.5Jc
lecane8-carboxvlic acid tert-butyl ester trifluoroacetate  A suspension of
4-amino-4-aminomethyl-piperidine1 -carboxylic acid tert-butyl ester
(Intermediate U) (218 g, 0.95 mol) in tert-butanol (6 L) and
1-(3,5-diamino-6-chloropyrazine-2-carbonyl)-2-methyl-isothiourea (Intermediate
A) (338 g, 0.82 mol) is stirred at 40 C overnight. The temperature is then
raised to 85 C and the suspension stirred at this temperature for a further 4
days. The reaction mixture is concentrated in 127010 and the residue is taken
up in water (1 I.), sonicatcd and heated to 45-50 C. The solid is collected by
vacuum filtration and washed with ice cold water, then dried under vacuum at
50 C overnight to afford the title compound as a yellow solid; I M+HP 425.1.
Example 38 3 5-Diamino-6-chloro-  vrazine-2-carboxylic acid
L1,3_,f-triaz._t-spInL4.11 dec- 2E - vlideliel-amide dihvdrochloride   WO
2009/074575PCT/EP2008/067110 124 butyl ester trifluoroacetate (Ex. 37) (104 g,
193 mmol). The resulting thick suspension is stirred at room temperature for 2
hours. The product is isolated by vacuum filtration, rinsing with dioxane. The
solid is dried under vacuum at 50 C to afford the title compound as a di
hydrochloride salt as a dark yellow solid; [M+HP = 325. Example 39 3
5-lliamino-6-chloro-pyrazine-2-carboxylic acid 18-1(S)-3-phenyl-2-(toluene-4-
sullon To a solution of Tosyl-L-phenylalanine (1.0 g, 3.13 mmol) in DIMF (25
ml) is added N-methyl morpholine (1.033 ml, 9.39 mmol) and
3,5-Diamino-6-chloro-pyrazine-2- carboxylic acid
11,3,8-triaza-spiro[4.51dec-(2E)-ylidenel- amide dihydrochloride (Ex. 38)
(1.37 g, 3.44 mmol), followed by HATU (1.31 g, 3.44 mmol) and the resulting
solution is stirred at room temperature for 20 minutes. The crude product is
diluted with water (300 ml) and the resultant solid is isolated. Purification
by reverse phase chromatography (lsoluteTM C18, 0-100% MeCN in water -0.1%TFA)
followed by catch and release resin (SCX-2) eluted with Me0H and 7M Nth in
Me0H yields a yellow solid which is triturated with Me0H and diethyl ether to
give the title compound as a free base. The free base is stirred in 5M HCI at
100 C, for 30 minutes forming a gum. Me0H (5 ml) is added to the gum and then
all solvent is removed in vacua. The residue is triturated with Me0H and
diethyl ether to give the title compound; 1M+H1+ 626.4;11-1 NM1l, (DM80-d6):
1.12- 1.71 (4H, m), 2.36 - 2.38 (3H, s), 2.59 - 2.83 (2H, m), 2.93 -3.52 (4H,
m), 3.41 -3.60 (2H, m), 4.42 (1H, m), 7.12 (2H, d, J = 6.9 Hz), 7.17 - 7.28
(3H, m), 7.35 (2H, d, J = 7.7 Hz), 7.54 - 7.37 (2H, br), 7.57 (2H, d, J = 7.7
Hz), 8.12 (1H, d, j = 9.0 Hz), 7.70- 8.26 (2H, br), 9.22 (1H, s), 9.95 (1H,
s), 10.99 (1H, s). Example 40 3 5-Diamino-6-chloro- vrazine-2-carboxvlic acid
8- 1-benzenesullonv1-1H-indole-3- carbond -1 3 8-tria-za-sirclec- 2E -vlidene
-amide 



To a solution of 1-(phenylsollony1)-1H-indole-3-carboxylic acid (1.0 g, 3.32
mmol) in IMF (15 ml) is added HATU (1.388 g, 3.65 nunol) and N-methyl
morpholinc (1.095 ml, 9.96 mmol) and the solution is stirred at room
temperature for 5 minutes. 3,5-  WO 2009/074575PCT/EP2008/067110 125
Diamino-6-chloro-pyrazine-2-carboxylic acid
[1,3,8-triaza-spiro[4.5]dec-(2E)-ylidenek amide dihydrochloride (Ex. 38)
(1.452 g, 3.65 mmol) is added and the reaction stirred at room temperature for
45 minutes. The reaction mixture is diluted with water (100 ml) and the
precipitate that forms is isolated by filtration. The crude product is
suspended in 2N NaOH and extracted into Et0Ac. The organic portion is dried
over MgSO4 and concentrated in vacuo to yield a brown solid. The solid is
suspended in a 1:1 mixture of water (+0.1 % TEA) and acctonitrile. A fine
brown solid is removed by filtration and the yellow filtrate is concentrated
in vacua until 10 ml of solvent remains and a pale yellow solid has
precipitated. This solid is washed with 2N NaOH (60 ml) and then suspended in
2N NaOH (100 ml) and extracted into Et0Ac (2 x 100 ml). The organic phases are
combined, dried over MgSO4 and concentrated in vacuo to yield a pale cream
solid. The cream solid is suspended in a 1:4 mixture of Et0Ac : isohexane (100
ml) and the solid filtered off to give the free base of the title compound,
which is suspended in 5 N HC1 (20 ml) and stirred for 2 hours. Me0E1 (20 ml)
is added to dissolve all solid and the solvent is concentrated in vacno until
a yellow solid precipitates. This solid is filtered off, rinsed with water and
dried at 40 C for 18 hours to give the title compound; LIVI+Hl. 607.42; 1H
NMR. (DAISO-d6): 1.86 - 1.92 (4H, m), 3.42 - 3.63 (4H, m), 3.68 (2H, s), 7.34
(1H, dd, j + 7.5 Hz, J = 7.5 Hz), 7.43 (1H, dd, J = 7.5 Hz, J = 7.5 Hz), 7.36
- 7.55 (2H, br), 7.62 (1H, d, J = 7.5 Hz), 7.63 (2H, m), 7.73 (111, in), 7.99
(1 H, d, J = 7.5 Hz), 8.06 (2H, ohs), 8.07 (1H, s), 7.50- 8.16 (2H, br), 9.18
(1H, s), 9.77 (1H, s), 11.09 (1H, s). Example 41
3,5-Diamino-6-chloro-avrazine-2-carboxaproovIsullamov11-benzov11-1
,3,8-triaza-soiro[4.5 Idec-(2F)-vlidenel-amide To a solution of
3-(3-lsopropoxy-propylsulfamoy1)-benzoic acid (Intermediate V) (1.10 g, 3.65
mmol) in DNIF (20 ml) is added HAIL] (1.53 g, 4.02 mmol) and N-methyl
morpholine (1.204 ml, 10.95 mmol) and the solution is stirred at room
temperature for 5 minutes. 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
0,3,8-triazaspiro[4.5]dec-(2E)-ylidenek amide dihydrochloride (Ex. 38) (1.60
g, 4.02 minol) is added and the reaction stirred at room temperature for 45
minutes. The reaction mixture is diluted with 2N NaOH (150 ml) and the crude
product extracted into Et0Ac (2 x 250 ml). The organic phase is dried over
MgSO4 and the solvent evaporated in vacua to yield a yellow oil. Purification
on a Waters preparative Delta  WO 2009/074575PCT/EP2008/067110 126 3000 HPLC
using a gradient of water (+0.1 % TFA) and acetonitrile yields a yellow oil.
2N NaOH is added to the oil and the product is extracted into Et0Ac (2 x 400
ml). The organic phases are combined, dried over MgSO4 and the solvent
concentrated in vacuo to a volume of approximately 150 ml. To this solution is
added iso-hexane (400 ml) and a pale yellow solid precipitates. This solid is
collected by filtration and rinsed with iso-hexane to afford the title
compound; [M+Fi]- 607.98; 'I-1 Nmr (DM80): 1.00 (6H, d, J = 6.0 Hz), 1.55 (2H,
m), 1.69- 1.79 (4H, m), 2.81 (21-1, t, 5.9 Hz), 3.29 (2H, tr,1 = 6.0 Hz), 3.42
(1H, m), 3.44 (2H, hr), 3.29 - 3.82 (4H, m), 6.15 -7.30 (3H, br), 7.66 (1H, d,
J = 7.4 Hz), 7.70 (I H, dd, J = 7.4 Hz, J = 7.4 Hz), 7.76 H, s), 7.86 (1H, d,
J = 7.4 Hz), 7.44 - 8.00 (1H, br), 8.00 - 9.05 (3H, br). Example 42 3
5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18 12 (5 phenvl-4H-11 2
41triazol-3- 1)-aceM-1.38-triaza-sirc5dec-2F.-\(hdene -amide
(5-Phenyl-4H[1,2,4]traizol-3-yl)acetic acid (0.48 g, 2.364 mmol), HATU (0.988
g, 2.6 mmol), 5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[1,3,8-triaza-spiro[4.5]dec(2E)-ylidenel- amide dihydrochloride (Ex. 38)
(1.033 g, 2.60 mmol), DME (20 ml) and N-methyl morpholine (0.78 ml, 7.08 mmol)
are added to a round bottomed flask and stirred at room temperature for 20
minutes. The crude product is precipitated from the reaction mixture by adding
water (200 nil) and is isolated by filtration. Purification by reverse phase
chromatography (IsoluteLm C18, 0-100% MeCN in water -0.1"/0TFA) yields a
yellow semi-solid. This is dissolved in Me0H (100 ml) and left to stand. An
off white solid precipitates and this is collected by filtration to give the
title compound; [M+Hf- 510.0;NMR (DMS0-d6): 1.78 - 1.94 (4H, in), 3.67 (2H,
s), 3.30 -3.82 (4H, m), 4.05 - 4.08 (2H, m), 7.45 - 7.55 (3H m), 7.01 -7.75
(3H, br), 8.05 (2H, d, = 7.1 Hz), 7.78 - 8.33 (2H, br), 9.24 (1F1, s), 9.85
(1H, s), 11.04 (1H, s). Example 43 3,5-Diamino-6-chloro-pyrazine-2-carboxvhc
acid 8- 3-I3-isc 1,3,8-triaza-s iroLL_pL5]*t_]_iene -amide
3-(3-Isopropyl-ureido)-benzoic acid (Intermediate W) (1.08 g, 4.86 tinnol) and
HATU (2.03 g, 5.35 mmol) are stirred in DMF (25 ml) at room temperature and
N-methyl morpholine (1.60 ml, 14.59 mmol) is added. The solution is stirred at
room  
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5-Diamino-6-chloro-pyrazine-2-carboxylic acid [1,3,8-
triaza-spiro14.51dec-(2E)-ylidencl- amide dihydrochloride (Ex. 38) (2.13 g,
5.35 mmol) is added. The brown solution is stirred at room temperature for 45
minutes. The crude product is precipitated by the addition of 2N NaOH and
collected by filtration. The solid is purified by reverse phase chromatography
(IsoluteTM C18, 0-100% MeCN in water -0.1%1TA). The clean fractions are
concentrated in vacua to approximately 30 ml and 2N NaOH added. The off white
solid is collected by filtration and rinsed with water to give the title
compound; IM+Hl. 529.05; 'H NMR (DMSO-d6): 1.09 (6H, d, J = 6.5 Hz), 1.67-
1.73 (4H, m), 3.42 (2H, hr), 3.75 (1H, septet, J = 6.5 Hz), 3.31 - 3.79 (4H,
br), 6.15 (1H, d, J = 7.5 Hz), 6.70 (2H, br), 6.40 - 7.01 (IH, hr), 6.86 (IH,
d, J = 7.2 Hz), 7.26 (1H, dd, j = 8.3 Hz, J = 7.2 Hz), 7.31 (1H, d, I = 8.3
Hz), 7.53 (1H, s), 8.36 (1H, hr), 8.48 (1H, hr), 8.55 (1H, s), 8.00 -9.00 (1H,
hr). Example 44 3,5-Diamino-6-chloro-ovrazine-2-carboxylic acid 18-(2-Bento
IbIthioohen-3-v1-acetv1)- ro 4.5 dec- 2E -lidene -Amide This compound is
prepared analogously to Example 43 by replacing 3-(3-lsopropylureido)-benzoic
acid (Intermediate W) with bento[b]thiophene-3-acetic acid. [M+31J+ 499.0;
ITINMR (DMSO-d6): 1.59- 1.74 (4H, m), 3.42 (2H, s), 3.48 - 3.95 (41T, m), 3.97
(2H, s), 6.20 - 7.11 (3H, br), 7.38 (1H, m), 7.39 (1H, m), 7.50 (1H, s), 7.83
(1H, d, J = 7.3 Hz), 7.97 (1H, d, j = 7.6 Hz), 7.75 - 9.30 (3H, br). Example
45 3,5-Diamino-6-ch loro-pyrazine-2-carboxvhcacid8-5-w3-rrol-1-1-rov1.-
pyrrolidine-3-carbonvIrro 4.5 dec- 2E -vlidene -amide A solution of 5 Oxo 1 (3
pyrrol 1 yl propyI)-pyrrolidine-3-carboxylic acid (Intermediate X) (1.15 g,
4.85 mmol), HATU (2.03 g, 5.33 mmol) , DMF (20 ml) and N-methyl morpholinc
(1.60 ml, 14.54 mmol) is stirred at room temperature for 5 minutes before
5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[1,3,8-triazaspiro[4.5]dec-(2E)-ylidene]- amide dihydrochloride (Ex. 38)
(1.731 g, 5.33 mmol) is added. After stirring for 60 minutes at room
temperature Ft0Ac (200 ml) is added and the organic phase is washed with 2N
NaOH (2 x 100 ml) and brine (100 ml). The organic phase is dried over MgSO4
and the solvent evaporated in vacua. Purification  WO
2009/074575PCT/EP2008/067110 128 by reverse phase chromatography (Isolutent
C18, 0-100% MeCN in water -0.1%TEA) followed by catch and release resin
(SCX-2) eluting with Me0H and 7M NH3 in Me0H yields a yellow oil. The oil is
dissolved in DCM (10 ml) and product is precipitated out of solution by the
addition of iso-hexane to yield a yellow solid which is filtered and rinsed
with iso-hexane to yield the title product; [M+H J +542.8;1H NMR (DMSO-d6):
1.64- 1.70 (4H, m), 1.84- 1.89 (2H, m), 2.43 - 2.51 (2H, m), 3.39 - 3.43 (2H,
m), 3.43 - 3.50 (2H, m), 3.55 (1H, m), 3.40 - 3.69 (4H, m), 3.84 (2H, m), 5.97
(2H, m), 6.65 -6.74 (2H, br), 6.75 (2H, m), 6.2 - 7.6 (1H, hr), 7.6 - 9.5 (1H,
br). Example 46 3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
[8-(6,7,8,9-tetrahvdro-5H-carbazole3-carbonvI)liro14.5]dec-(2E)-vlidenel-amide
To a stirring solution of 6,7,8,9-Tetrahydro-5H-carbazole-3-carboxylic acid
(0.05 g, 0.25 mmol) and HATU (0.11 g, 0.28 mmol) in dry DMF (5 ml) is added
N-methyl morpholine (0.08 ml, 0.76 mmol). After 5 minutes stirring at room
temperature, 5- Diamino-6-chloro-pyrazine-2-carboxylic acid
[1,3,8-triaza-spiro14.51dec-(2E)-ylidenelamide dihydrochloride (Ex. 38) (0.10
g, 0.28 mmol) is added and the reaction is left to stir at room temperature
for I hour. Purification by reverse phase chromatography (IsoluteTm C18,
0-100% MeCN in water) yields the title compound as a yellow powder; [M+TIF-
524.2 Example 47 3  5-Diamino-6-chloro-avrazine-2-carboxvlic acid 8-
1H-indazole-3-carbonyl)-1,3,8- triaza-s iro 4 5 de -- 2E vlidene To a stirring
solution of 1H-indazole-3-carboxylic acid (0.041 g, 0.25 mmol) and HATU (0.096
g, 0.25 mmol) in dry DME (4 ml) is added N-methyl morpholine (0.08 ml, 0.76
mmol). After 5 minutes, 5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]- amide dihydrochloride (Ex. 38)
(0.10 g, 0.25 mmol) is added and the reaction left to stir at room temperature
for 1 hour. Purification by reverse phase chromatography (Isolute'M 08, 0-100%
MeCN in water -0.1%1FA) yields an oily residue that is ultrasonicated in
acctonitrile to give a yellow  WO 2009/074575PCT/EP2008/067110 129 



suspension. The yellow solid is collected by filtration and rinsed with
acetonitrile to afford the title compound; IM+Fit- 469.17 Example 48 3
5-Diamino-6-chloro-pyrazine-2-carbonlic acid 8- 2- 2 3-dimethvl-1H-indol-5-a
acenl -1 3 8-triaza-s ifMc_l_lec- 2E -vlidene -amide This compound is prepared
analogously to Example 47 by replacing 11-1-indazole-3- carboxylic acid with
2-(2,3-dimethy1-1H-indo1-5-yl)acetic acid with2-(2,3-dimethy1-
1H-indo1-5-yl)acetic acid. [M+HJ+ 510.23 Example 49 3
5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-(1 2 3-trimethy1-1H-indole-5-
carbonlene -amide To a stirring solution of
1,2,3-trimethyl-1H-indole-5-carboxylic acid (0.051 g, 0.25 nano!) and HATU
(0.11 g, 0.28 mmol) in dry DMF (5 ml) is added N-methyl morpholine (0.083 ml,
0.76 mmol). After 5 minutes 5-Diamino-6-chloro-pyrazine-2- carboxylic acid
11,3,8-triaza-spiro14.51dec-(2E)-ylidenel- amide dihydrochloride (Ex. 38)
(0.10 g, 0.28 mmol) is added and the reaction left to stir at room temperature
for 1 hour. Purification by chromatography (Si02, Me0H/DCM) yields the title
compound; [M+H], 510.1 Example SO 3  5-Diamino-6-ch loro-pyrazine-2-carbox
vhc:acacl-nlahylrl H-indazole-3- carbonlec- 2E -vlidene -amide This compound
is prepared analogously to Example 46 by replacing 6,7,8,9-
Tetrahydro-5H-carbazole-3-carboxylic acid with
1-methyl-1H-indazole-3-carboxylic acid. [M+Elfk 483.1 Example 51 3
5-Diamino-6-chloro-pyrazine-2-carbonlic acid 8- 4-bent loxv-benzovI)-1 3 8-
tri aza-soiro 1-4.51dec-(2E)-vli dene1-a m ide   WO
2009/074575PCT/EP2008/067110 130 5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[1,3,8-triaza-spiro[4.5]dec-(2E)- ylidenel- amide dihydrochloride (Ex. 38)
(0.05 g, 0.13 mmol), 4-(benzyloxy)benzoic acid (0.029 g, 0.13 mmol), HATU
(0.05 g, 0.13 mmol), N-methyl morpholinc (0.041 ml, 0.38 mmol) and FATE (2 ml)
are stirred together at room temperature for 72 hours. The reaction mixture is
diluted with Et0Ac (25 ml) and washed with water (25 ml) and sat. NaHCO3 (25
ml). The organic phase is dried over MgSO4 and evaporated in liana) to yield a
yellow oil. The oil is dissolved in ethyl acetate and a drop of methanol and
iso-hexane are added. The resulting pale yellow solid is collected by
filtration to give the title compound; [M+HJ* 535.1 Example 52
3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
[8-(3-2,3-dihvdro-benzofuran-5-vlpropionv1)-1 3
8-triaza-spiro14.51dec-(2E)-ylidenel-amide  This compound is prepared
analogously to Example Si by replacing 4- (benzyloxy)benzoic acid with
3-(2,3-dihydrobenzofuran-5-yl)propanoic acid. [M+H]* 499.1 Example 53
3,5-Diamino-6-ch loro-pyrazine-2-carbox vkadc18-./t4- carbomc- 2E -vlickne
-amicle This compound is prepared analogously to Example 47 by replacing
1H-indazole-3- carboxylic acid with 1H-pyrrolo12,3-blpyridine-4-carboxylic
acid; IM+1-11+ 469.14 



Example 54 3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
18-13-(4-inethoxv-ohenyl)propionv11-1 3
8-triaza-spiro14.51dec-(2E)-ylidenel-amide
5-Diamino-6-chloro-pyrazine-2-carboxylic acid [1,3,8-triaza-spiro[4.5
Jelec-(2E)- ylidene]- amide dihydrochloride (Ex. 38) (0.05 g, 0.13 mmol),
3-(4-inethoxypheny1)- propionic acid (0.023 g, 0.13 mmol), HATU (0.048 g, 0.13
ininol), N-methyl morpholine (0.041 ml, 0.38 mmol) and T)IVEF (2 ml) are
stirred together at room temperature for 48 hours. The reaction mixture is
diluted with Et0Ac (50 ml) and product is extracted into 1 M HCI. The aqueous
phase is basified to pH 12 with 2 N  WO 2009/074575PCT/EP2008/067110 131 NaOH
and product extracted into Et0Ac (50 ml). The organic phase is dried over
MgSO4 and the solvent evaporated in vacua to yield a brown glass. The product
is triturated with McOH and Et0Ac to give a pale brown solid as the title
compound; [M+HT 487.0 Example 55 3 5-Diamino-6-chloro-ovrazine-2-carboxvlic
acid [843-(4-hydroxv-ohenvn-oronionvIE 1 3
8-triaza-spiro14.51dec-(2E)-ylidenel-amide  This compound is prepared
analogously to Example 49 by replacing 1 ,2,3-trimethy1-
1H-indole-5-carboxylic acid with 13-(4-hydroxyphenyl)propionic acid; [M+H]*
472.98 Example 56 3,5-lliamino-6-chloro-pyrazine-2-carboxylic acid
I8-(1H-indole-2-carbonv1)-1,3,8- triaza-s iro 4 5 dec- 2E vlidene -amide This
compound is prepared analogously to Example 46 by replacing 6,7,8,9-
Tetrahydro-5H-carbazole-3-carboxylic acid with 1H-indole-2-carboxylic acid;
IM-FH1+ 468.1 Example 57 3 5-Diamino-6-chloro-  vrazine-2-carboxvlic acid
ft3Aguinoline-5-carbonv1)-1,3,8- triaza-s iro 4..5 dec- 2E This compound is
prepared analogously to Example 46 by replacing 6,7,8,9-
Tetrahydro-5H-carbazole-3-carboxylic acid with quinoline-5-carboxylic acid;
[M+1-1P480.1 Example 58 3 5-Diamino-6-chloro- vrazine-2-carboxvlic acid 8-
4-meth I 2 hen l- rimidine-5-
carbonv11-1,3,8-triaza-spirol4.51dec-(2E)-vlidene I-amide  This compound is
prepared analogously to Example 45 by replacing 5-0xo-1-(3-
pyrrol-1-yl-propy1)-pyrrolidine-3-carboxylic acid (Intermediate X) with
4-methy1-2- phenylpyrimidine-5-carboxylic acid; [M+H]+ 521.1  WO
2009/074575PCT/EP2008/067110 132 



Example 59 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid I
8-(4-bcnzyl-morpholinc-2- carbonlene -amide This compound is prepared
analogously to Example 51 by replacing 4- (benzyloxy)benzoic acid with
4-benzy1-2-morpholinecarboxylic acid hydrochloride;IM-FH1+ 528.2 Example 60 3
5-Diamino-6-chloro-  vrazine-2-carboxvlic acid8-(lt)lo 2 31 vridine-r.5-
carbonv1)-1,3,8-triaza-spiro[4.5]dec-(2E)-vlidenej-amide  This compound is
prepared analogously to Example 47 by replacing 1H-indazole-3- carboxylic acid
with 1H-pyrrolo[2,3-Hpyridine-5-carboxylic acid; [M+FTP- 469:1 Example 61
3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
[844-(4,6-dimethoxv-twrimidin-2- 1methoxv)-benzo -1 3 8-triaza-s )iro 4.5 dec-
2E - lidene -amide This compound is prepared analogously to Example 51 by
replacing 4- (benzyloxy)benzoic acid with
4-((4,6-dimethoxypyrimidin-2-yOmethoxy)benzoic acid; [M+Ht- 597.07 Example 62
3,5-Diamino-6-chloro-avrazine-2-carboxvhc acid 8- 2-3-isc)avridine4- carbonyl
1 3 8 iaza s4.5 dec 2E lidene amide This compound is prepared analogously to
Example 51 by replacing 4- (benzyloxy)benzoic acid with
2-(3-Isopropyl-ureido)-isonicotinic acid (intermediate Y) [M+HP- 530.2; 'H NMR
(DMSO-d6): 1.13 (6H, d, J = 6.5), 1.77-1.94 (4H, in), 3.66 (2H, d, j = in,
3.25-3.99 (5H, m), 6.97 (1H, br m), 7.50 (1H, br s), 7.31-7.60 (2H, br s),
7.61 (1H, br s), 7.74-8.25 (2H, br s), 8.28 (1H, d, J = 5.5), 9.08-9.21 (1H,
br s), 9.60-9.80 (1H, hr s), 9.70-10.25 (1H, hr s),11.07 (s, 1H)  133 4 2 E 3
5-Diamino-6-chloro- Tazine-2-carbonvlimino 1 3
8-triazaspiro14.51decanc-8-carbonyll-indolc-1-carboxylic acid isopropylamidc
This compound is prepared analogously to Example Si by replacing 4-
(benzyloxy)benzoic acid with 1 -isopropylcarbamoy1-1H-indole-4-carboxylic acid
(Intermediate Z): [M+1-1]+ 553.5 Example 64
3,5-Diamino-6-chloro-pyrazine-2-carbox  1,3,8-triaza-sniro14.5
Idec-(2E)-vlidene I-amide  This compound is prepared analogously to Example 51
by replacing 4- (benzyloxy)benzoic acid with 4-(3-isopropyl-ureido)-benzoic
acid (Intermediate AA); IM+HT 529.5 Example 65 



3,5-Diamino-6-chloro-ovrazine-2-carboxylic acid
[8-[6-(3-isooronvl-ureido)-ovridine3-carbonvl -1 3 8-triaza-s )iro 4.5]dec- 2E
-vlidene -amide This compound is prepared analogously to Example Si by
replacing 4- (benzyloxy)benzoic acid with 6-(3-isopropyl-ureido)-nicotinic
acid (Intermediate AB); [M+I-I]- 530.5 Example 66
3,5-Diamino-6-chloro-ovrazine-2-carboxylic acid
18-13-(4-allvloxv-ohenvh-oronionvlh 1 3
8-triaza-spiro[4.5]dec-(2E)-vlidenekamide  This compound is prepared
analogously to Example Si by replacing 4- (benzyloxy)benzoic acid with
3-(4-allyloxy)phenyl)propanoic acid; [1\4+Ilk 513.4 Example 67 3
5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-(2-14-(2-methoxyethox
mediox.-1  WO 2009/074575PCT/EP2008/067110 134 This compound is prepared
analogously to Example 51 by replacing 4- (benzyloxy)benzoic acid with
14-(2-methoxy-ethoxymahoxy)-phenyll-acetic acid (Intermediate AC); 547.4
Example 68 3 5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
1843-14-(2-methoxvethoxvmethoxv)-ohenylknropionv11-1,3,8-triaza-soiro[4.5]dec-
(2E)-vlidenekamide  This compound is prepared analogously to Example 2.13 by
replacing 4- (benzyloxy)benzoic acid with
314-(2-Methoxy-ethoxymethoxy)-phenyIJ-propionic acid (Intermediate AD);
[NEFETE, 561.0 Example 69 3 5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18
(3 14 12 (tetrahydro-pyran2vIox -ethox This compound is prepared analogously
to Example 51 by replacing 4- (benzyloxy)benzoic acid with
3+1-[2-(tetrahydro-pyran-2-yloxy)-ethoxy]-phenyllpropionic acid (Intermediate
AE); IM--H1 601.1 Example 70 3 5-Diamino-6-chloro-  vrazine-2-carboxvlic acid
RLJEL4Thpvridin-4-ylmethoxy)-
phenv11-oronionv11-1,3,8-triaza-soiro[4.5]dec-(2E)-vlidenel-amide  This
compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 3-[4-(Pyridin-4-ylmethoxy)-phenyl J-propionic
acid (Intermediate AF); [M+FI]* 564.1 Example 71 J4 (3 {2 I (E) 3,5
Diamino-6-chloro-rwrazine-2-carbonvliminol-1,3,8-triazascv -acetic add
tert-bntyl This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 3-(4-tert-butoxycarbonylmethoxy-phenyl)-propionic
acid (Intermediate AG); [NEFTHE, 587.5 



WO 2009/074575PCT/EP2008/067110 135 Example 72
3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
[843-(4-carbamovImethoxv-ohenyl)- 1 3 8-triaza-s 3iro 4 5 dcc 2E lidene amide
This compound is prepared analogously to Example Si by replacing 4-
(benzyloxy)benzoic acid with 3-(4-Carbamoylmethoxy-phenyl)-propionic acid
(Intermediate AH); [M+H]* 530.1    s iro 4.5 dec-8 I
3-oxoohenox.clobutanecarboxvlic acid ethyl ester This compound is prepared
analogously to Example 51 by replacing 4- (benzyloxy)benzoic acid with 1
-[4-(2-Carboxy-ethyl)-phenoxyl-cyclobutanecarboxylic acid ethyl ester
(Intermediate A1); [M+HJ, 599.I Example 74 2-I4-(3-12- (E)-3
5-Diamino-6-chloro-pyrazine-2-carbonylimino1-1 3 8-triaza- s mro 4 5 dec 8
Ioxo-2-me h .1-)ionic acid tert-but .1 ester This compound is prepared
analogously to Example 51 by replacing 4- (benzyloxy)benzoic acid with
2-[4-(2-Carboxy-ethyl)-phenoxy]-2-methyl-propionic acid tert-butyl ester
(Intermediate Ai); INI+Ell+ 615.2 Example 75  4 3 2 E 3 5-Diamino-6-chloro-
azine-2-carbonvlimino 1 3 8 s iro 4.5 dec-8- -3-o)ui-rci-acetic acid methyl
ester This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 3-(4-Methoxycarbonylmethoxy-phenyl)-propionic
acid (Intermediate AK); [M+T-1J+ 545.1 Example 76 LE2[1122,3  5-Di ami no-6-ch
I oro-avrazi ne-2-carbon  s iro 4 decane-8-carbon,l -benzoic acid ten-but 1
ester  



WO 2009/074575PCT/EP2008/067110 136 This compound is prepared analogously to
Example 51 by replacing 4- (benzyloxy)benzoic acid with
4-(tert-Butoxycarbonyl)bcnzoic acid; 1M-fril1+ 529.4 Example 77
3,5-Diamino-6-chloro-ffrazine-2-carboxylic acid
18-(3-isopropyl-2-methyl-M-indole5-carbonvh-1,3,8-triaza-soiro[4.5]dec-(2E)-vl
idenekamide  This compound is prepared analogously to Example Si by replacing
4- (benzyloxy)benzoic acid with 3-isopropyl-2-methy1-1H-indole-5-carboxylic
acid; [M+I-1]+ 524 Example 78 3-4- 3 2- E -3 5-Diamino-6-chloro
yrazine-2-carbonylimino8-triaza- s iro 4.5 dec-8-v1 -3-omien - ro ionic acid
propl ester  This compound is prepared analogously to Example 51 by replacing
4- (benzyloxy)benzoic acid with 3 14 (2
PropoxycarbonyTethyl)-phenyll-propionic acid (intermediate Al.); [M+FT* 571
Example 79
3-[4-(3-12-[(E)-3.S-Diamino-6-chloro-cvrazine-2-carbonvlimino]-i,3,8-triaiaspi
rol4.Sldec-8-yIenyll In"ionic acid ethyl ester This compound is prepared
analogously to Example Si by replacing 4- (benzyloxy)benzoic acid with
3-[4-(2-Ethoxycarbonyl-ethyl)-phenyli-propionic acid (intermediate AM); [M+E]
557 Example 80 3-4- 3- 2- 'E -3 5-Diamino-6-chloro- yrazine-2-carbonylimino -1
3 8-triazas iro 4.5 dec-8-v1 -3-oxcnic acid methyl ester This compound is
prepared analogously to Example 51 by replacing 4- (benzyloxy)benzoic acid
with 314-(2-Methoxycarbonyl-ethyl)-phenylj-propionic acid (intermediate AN);
[M+H]+ 543  137 Example 81 3-4- 3 2- F, -3 5-Diamino-6-chloro
vrazinc-2-carbonvlimino8-triaza-
soirol-4.51dec-8-v11-3-oxo-oropv1)-ohendl-propionic acid  This compound is
prepared analogously to Example 51 by replacing 4- (benzyloxy)benzoic acid
with 3,3'-(1,4-phenylene)dipropanoic acid; 1M+1-11+ 529 Example 82 



3 5-Diamino-6-chloro-  vrazine-2-carboxvlic acid  8- 1- 2- heil-itidole-4-
carbonv1J-1,3,8-triaza-soiro[4.5]dec-(2E)-vlidenej-amide  This compound is
prepared analogously to Example Si by replacing 4- (benzyloxy)benzoic acid
with 1 -(2-Phenoxy-ethyl)-1H-indole-4-carboxylic acid (Intermediate AO);
[M+H]* 588 Example 83 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-11-
(2- p-tolvl-ethyl) 1H-indole-4- carbonyl -1 3 8-triaza-s4.5 dec- 2E -vhdcne
-amide This compound is prepared analogously to Example Si by replacing 4-
(benzyloxy)benzoic acid with 1 (2 p Tolyl ethyl) 1H indole 4 carboxylic acid
(Intermediate AP); 1M+1-11* 586 Example 84 3
5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
1841-12-(tetrahvdro-ovran-2-vloxy) ethyl -1H-indole-4-carbon -1 3 8-triaza-s
)iro 4.5 dec- 2E -vlidene -amide This compound is prepared analogously to
Example Si by replacing 4- (benzyloxy)benzoic acid with
142-(Tetrahydro-pyran-2-yloxy)-ethyl]-1H-indole-4- carboxylic acid
(Intermediate AQ); [M-FH]- 597  WO 2009/074575PCT/EP2008/067110 138 3
5-Diamino-6-chloro-  vrazine-2-carboxvlic acid  8- 1- 2- 4-metiv -ethyl -
1H-indole-4-carbon 1 1 3 8-triaza-s iro 4.5 dee- 2E Tlidene -amide This
compound is prepared analogously to Example Si by replacing 4-
(benzyloxy)benzoic acid with .1-[2-(4-Methoxy-phenoxy)-ethy11-111-indole-4-
carboxylic acid (Intermediate AR); [M-FFI]* 618 Example 86
3,5-Diamino-6-chloro-pvrazine-2-carboxvlic acidl- 2- 4-tert.-bmhenox -
ethliH-ind&e-4-cathonfli- hdene This compound is prepared analogously to
Example Si by replacing 4- (benzyloxy)benzoic acid with 1 [2 (4 ten Butyl
phenoxy)-ethyll-1H-indole-4- carboxylic acid (Intermediate AS); [N.4+I-Th 644
Example 87 3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
[841-(241,3]dioxan-2-v1-ethyl)-1Hindole-4-carbon -1 3 S-triaza-s iro 4.5 dec-
2E - lidene -amide This compound is prepared analogously to Example Si by
replacing 4- (benzyloxy)benzoic acid with
1-(2-[1,3]Dioxan-2-yl-ethyl)-1H-indole-4-carboxylic acid (Intermediate AT;
[M+1-1]+ 582 Example 88 3  5-Diamino-6-chloro-avrazine-2-carboxylic acid 8drox
-eth 



dimethv1-1I-I-indole-5-carbom11-1 3,8-triaza-soirol-4.51dec-(2E)-vlidene
I-amide This compound is prepared analogously to Example 51 by replacing 4-
(benzyloxy)benzoic acid with 2,3-Dimethyl 1 [2
(tetrahydro-pyran-2-yloxy)-ethyll-1Hindole-5-carboxylic acid (Intermediate
AU); [kl-FTIJ'- 540 Example 89 4-(44
(E)-3,5-Diamino-6-chloro-rwrazine-2-carbonyliminol-1,3,S-triazasric acid
methyl ester  WO 2009/074575PCT/EP2008/067110 139 This compound is prepared
analogously to Example 51 by replacing 4- (benzyloxy)benzoic acid with
1-(4,4,4-Trimethoxy-butyl)-1H-indole-4-carboxylic acid (Intermediate AW);
IM+Hl+ 568 Example 90 3 5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
18-(1-12-(2-methoxvethoxvmethoxv)-ethylk1H-indole-4-carbonv11-1,3,8-triaza-soi
ro[4.5]dec-(2E)-vlideneh amide  This compound is prepared analogously to
Example Si by replacing 4- (benzyloxy)benzoic acid with
112-(2-Methoxy-ethoxymethoxy)-ethyl]-1H-indole-4- carboxylic acid
(Intermediate AW); [M+H]* 600 Example 91 3
5-Diamino-6-chloro-avrazine-2-carboxvlic acid 8 1-dieth lcarbamo 1 leth
1-.1Hindole-4-carbonk 1 3 8-triaza-s iro 4.5 This compound is prepared
analogously to Example 51 by replacing 4- (benzyloxy)benzoic acid with
1-lliethylcarbamoylmethy1-1H-indole-4-carboxylic acid (Intermediate AX);
[M+1-1J+ 581 Example 92 3 5-lliamino-6-chloro-pyrazine-2-carboxylic acid 18 11
(2 hydroxy-ethyl)-1H-indole-4-
carbonv11-1,3,8-triaza-spiro14.51dec-(21:)-vlidenel-amide  p-Toluenesulfonic
acid monohydrate (1.6 mg, 0.0084 mmol) is added to a stirred solution of
3,5-diamino-6-chloro-pyrazinc-2-carboxylic acid
[8-11-[2-(tetrahydro-pyran-2-yloxy)-ethy1]-1H-indole-4-carbony1)-1,3,8-triaza-
spiro[4.5Jelcc-(2E)-ylidencj-amide (Ex. 84) (50 fig, 0.084 mmol) in Me0H (3
ml) and the resulting solution is stirred at room temperature for 3 hrs, then
heated at 50 C; for 16 hours. The solvent is removed in vacua and the residue
is dissolved in Me0H (3 ml) and loaded onto a 1 g PF.AX cartridge which is
eluted with Me0H (20 ml). The filtrate is concentrated in vacua to afford the
title compound; [M+1-1], 512/514  WO 2009/074575PCT/EP2008/067110 140  N 0 



N CI N Ny H2N-----N NH2  Amixtureof
3,5-diamino-6-chloro-pyrazine-2-carboxylicacid[1,3,8-triaza-
spiro[4.5]clec-(2E)-ylidene]-amide dihydrochloride (Ex. 38) (300 mg, 0.83
mmol), cis1,4-cyclohexanedicarboxylic acid (72 mg, 0.42 mmol), N-methyl
morpholine (0.30 ml, 2.73 mmol) and HAIL (315 mg, 0.83 mmol) in anhydrous DME
is stirred at room temperature for 16 hours. The reaction mixture is
concentrated in vacuo and is subjected to column chromatography (basic
alumina, 0-3% Me0T1 in DCM) to obtain off-white solid. The product is
dissolved in DCN1 and re-precipitated by addition of diethyl ether. The
supernatant solvent mixture is decanted and the product is washed again with
diethyl ether and dried under vacuum to afford the compound shown as off-white
solid; [NEFFIJ. 785. Example 94  This compound is prepared analogously to
Example 93 by replacing cis-1,4- cyclohexancdicarboxylic acid with
trans-1,4-cyclohexancdicarboxylic acid; [M+2HJ2* 393 Example 95  141 Example
96 NH, This compound is prepared analogously to Example 93 by replacing
cis-1,4- cyclohexanedicarboxylic acid with terephthalic acid; 1M-FH1+ 779
Example 97 3,5-Diamino-6-chloro-Dvrazine-2-carboxylic acid I
8-12-(4-henzvloxy-nhenyl)-acetyll1 3 8-triaza-s2E -vlidene -amide A mixture of
3,5-diamino-6-chloro-pyrazine-2-carboxylic acid11,3,8-triaza-
spiro14.51dec-(2E)-ylidenel-amide dihydrochloridc (Ex. 3S) (300 mg, 0.83
mmol), 4- benzyloxyphenylacetic acid (200 mg, 0.83 mmol), N-methyl morpholinc
(0.40 nil, 3.64 mmol) and HATU (315 mg, 0.83 mmol) in anhydrous DMF (20 ml) is
stirred at room temperature for 16 hours. The reaction mixture is concentrated
in vacuo and subjected to column chromatography (basic alumina, 0-3% Me0H in
DCM) to obtain pale yellow solid. The product is dissolved in DCM and MeOH and
re-precipitated by adding diethyl ether. The supernatant solvent mixture is
decanted and the product is washed again with diethyl ether and dried under
vacuum to afford the title compound as a pale yellow solid; [M+Ell+ 549.
Example 98 3,5-Diamino-6-chlorolivrazine-2-carboxylicacidI 8-13-14-
benzyloxy-phenyll- ro ionvl -1 3 8-triazandene -amide 



This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with 3-(4-benzyloxyphenyl)propionic acid; [M+H] 563
WO 2009/074575PCT/EP2008/067110 142 3 5-Diamino-6-chloro-
vrazine-2-carboxvlic acid 1H-indole-4-carbom41-1,3,8-
triaza-spiro14.51dec-(2E)-ylidenel-amide  This compound is prepared
analogously to Example 97 by replacing 4- benzyloxyphenylacetic acid with
indole-4-carboxylic acid; [M+T-414 468 Example 100 3
5-Diamino-6-chloro-pyrazine-2-carboxylic acid18-(1H-indole-5-carbomil)-1 3 8-
trirtza-shdcne -amide This compound is prepared analogously to Example 97 by
replacing 4- benzyloxyphenylacetic acid with indole-5-carboxylic acid;
[M+1-I]- 468 Example 101 3  5-Diamino-6-chloro- vrazine-2-carboxvlicacid8-.hen
lacct 1 1 8-triaza- s iro 4.5 clec_pHj_ALL.N_]_,Iidene -amide This compound is
prepared analogously to Example 97 by replacing 4- benzyloxyphenylacetic acid
with phenylacetic acid; [M+111+ 443 Example 102
3,5-Diamitio-6-chloro-ovrazine-2-carboxvlicacid[8-1446-(61-2,3-dihydroxv-
ox -na hthalen-2- lmethox -benzorl 1 1 8-triaza-.4..5 dec- 2E lidene amide
Step 1
3,5-Diamino-6-chloro-pyrazine-2-carboxylicacid[84416-((R)-2,2-ditnethyl-
1,31dioxolan-4-ylmethoxy)-naphthalen-2-ylmethoxyl-benzoy11-1,3,8-triaza- 



spiro [4.5]dec-(2E)-yli denej-amide is prepared analogously to Example 97 by
replacing 4-bentyloxyphenylacetic acid with
4-[6-((R)-2,2-dimethyl-[1,3Jdioxolan-4-ylmethoxy)-
naphthalen-2-ylmethoxy]-benzoic acid (Intermediate AY); [M+H]- 715 Step 2:  To
a solution of 3,5-diamino-6-chloro-pyrazine-2-carboxylic acid
[8-{416-((R)-2,2-
dimethy111,3]dioxolan-4-ylmethoxy)-naphthalen-2-ylmethoxyl-benzoy11-1,3,8-tria
za-  WO 2009/074575PCT/EP2008/067110 143 spiro[4.5]dec-(2E)-ylidend-amide
(0.16 g, 0.22 mmol) in Me0H (10 ml) is added SCX-2 resin (-2 g), the resultant
slurry is stirred for 0.5 hours and then the solvent is removed in vacuo. The
slurry is loaded onto a column of SCX-2 resin (-3 g) and eluted with Nile0H
and then with 2 M NH3 in MeOTI. The methanolic ammonia fractions are
concentrated in vacua and the residue is triturated with diethyl ether to
obtain 3,5- Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-{416-((S)-2,3-dihydroxy-propoxy)-
naphthalen-2-ylmethoxyl-benzoyl}-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amid
e as yellow solid; IM+Ell* 675 Example 103 3 5-Diamino-6-chloro-
vrazine-2-carboxvlic acid 4-chloro-benzov11-1,3,8-triaza-
soiro[4.5]dec-(2E)-vlidenekamide  This compound is prepared analogously to
Example 97 by replacing 4- benzyloxyphenylacetic acid with p-chlorobenzoic
acid; [M+11], 463 Example 104 3 5-Diamino-6-ehloro-pyrazine-2-carboxylicacidI
8-(4-(3-14-US)-2 3-dihydroxy- ro oxv)- hen - ro ox -benzo -11..-hdenc -amide
This compound is prepared analogously to Example 102 by replacing
416-((R)-2,2-
dimethy111,3]dioxolan-4-ylmethoxy)-naphthalen-2-ylmethoxy]-benzoic acid,
(Intermediate AY) with 4 13 [4 ((R) 2,2
dimethy1-11,31dioxolan-4-ylmethoxy)-phenylipropoxyl-benzoic acid (Intermediate
AZ); [M-FHP- 653 Example 105 3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
[8-[(E)-(3-ohenvl-acrvlov1)1-1,3,8- triaza-s iro 4..5 dec--amide This compound
is prepared analogously to Example 97 by replacing 4- benzyloxyphenylacetic
acid with trans-cinnamic acid; [M+FI]k 455 Example 106 3,5-Diamino-6-ch
loro-ovrazine-2-carboxvlicacid18-bentov1-1,3,8-triaza- s o 4.5
clec_p__HJ_ALL.N_]_,liclenee  



WO 2009/074575PCT/EP2008/067110 144 This compound is prepared analogously to
Example 97 by replacing 4- benzyloxyphenylacetic acid with benzoic acid;
M-frEil+ 429 Example 107 3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
18-(benzofuran-5-carbon \4)-1,3 8- triaza-soiro[4.5]dec-(2a-vlidenel-amide
This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with benzofuran-5-carboxylic acid; [M+1-1], 469
Example 108 3 5-lliamino-6-chloro-pyrazine-2-carboxylicacid18-hexanoy1-1 3
S-triaza- soiro14.51dec-(2E)-ylidenel-amide  This compound is prepared
analogously to Example 97 by replacing 4- benzyloxyphenylacetic acid with
hexanoic acid; [M+1-1]* 423 Example 109
3,5-Diamino-6-chloro-avrazine-2-carboxv s o 4_5 clecrlicrlene -amide This
compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with phenylpropiolic acid; IM+Hl+ 453 Example 110
3,5-Diamino-6-chloro-ovrazine-2-carboxylic acid 18-(1H-imidazole-2-carbonyl)-1
3 8- triaza-s iro 4..5 dec--amide This compound is prepared analogously to
Example 97 by replacing 4- benzyloxyphenylacetic acid with
2-imidazolecarboxylic acid; [M+HJ+ 419 Example 11-1 3  5-Diamitio-6-chloro-
vrazine-2-carbonlicacidr /1-1,3,8-triaza- s o 4.5 dec_p__HJ_ALL.'_]_,licrlene
-amide  WO 2009/074575PCT/EP2008/067110 145 



This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphcnylacetic acid with isobuteric acid; IM+1-11+ 395 Example 112
3,5-Diamino-6-chloro-rwrazine-2-carboxvlic acid 18-(4-cvano-benzov1)-1  3
8-triazaspiro[4.5]dec-(2E)-vlidenekamide  This compound is prepared
analogously to Example 97 by replacing 4- benzyloxyphcnylacetic acid with
p-cyanobenzoic acid; [M+HJ, 454 Example 113 3 5-Diamino-6-chloro-
razine-2-carboxacid I 8-ridine-3-carbon 1 sniro14.51dec-(2E)-ylidenel-amide
This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with nicotinic acid; [M+H]* 430 Example 114 4- 2 F
-3 5-Diamino-6-chlororazine-2-carbonvlimino 1 3 8-triaza- s o 4.5
decane-8-crrbon l -benzoic acid methyl ester This compound is prepared
analogously to Example 97 by replacing 4- benzyloxyphenylacetic acid with
monomethyl terephthalate; IM+1-11+ 487 Example 115
3,5-Diamino-6-chloro-ovrazine-2-carboxylic acid 18-(ovrimidine-5-carbonyl)-1
3 8- triaza-s iro 4..5 dec--amide This compound is prepared analogously to
Example 97 by replacing 4- benzyloxyphcnylacetic acid with
pyrimidinc-5-carboxylic acid; [M+1-ik 431 Example 116 3
5-Diamino-6-chloro-pyrazine-2-carbonlic acid 8 4 h drox bent El 13 8-triazas o
4.5 dec_p__HJ_ALL.N_]_,Iicrlene -amide  WO 2009/074575PCT/EP2008/067110 146
This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with 4-hydroxybenzoic acid; IM+Hl+ 445 Example 117 



3 5-Diimino-6- tdoro-  vrazine-2-carboxvlic acid [8- -vclohexineclrbonvl-1  3
8-triazaspiro[4.5]dec-(2E)-vlidenekamide  This compound is prepared
analogously to Example 97 by replacing 4- benzyloxyphenylacetic acid with
cyclohexanecarboxylic acid; [M-FIJI+ 435 Example 118 3
5-lliamino-6-chloro-pyrazine-2-carboxylic acid 18-(oxazole-4-carbonyl)-1 3
S-triazasoiro14.51dec-(2E)-ylidenel-amide  This compound is prepared
analogously to Example 97 by replacing 4- benzyloxyphenylacetic acid with
oxazole-4-carboxylic acid; [M-FH]. 420 Example 119 3
5-Diamino-6-chloro-pyrazine-2-carboxylic
acid8-(pyridine-2-carbonyl)-1,3,8-triazas o 4.5 cleclene -armide This compound
is prepared analogously to Example 97 by replacing 4- benzyloxyphenylacetic
acid with 2-picolinic acid; IM-frEil+ 430 Example 120 3 5-Diamino-6-chloro-
vrazine-2-carboxvlic acidp3.,ridine-4-carbonyl)-1,3,8-triaza-
spiro14.51dec-(2E)-ylidenel-amide  This compound is prepared analogously to
Example 97 by replacing 4- benzyloxyphenylacetic acid with isonicotinic acid;
[N,I+H]* 430 Example 121 3  5-Diamino-6-chloro-pyrazine-2-carboxylicacid
i_piperidine-4-carbonv1)-1,3,8- triaza-s iro 4.5 dec-12.hydrochloride  WO
2009/074575PCT/EP2008/067110 147 4 M HO in dioxane (5 ml) is added to a
solution of
442-[(E)-3,5-diamino-6-chloropyrazine-2-carbonylimino1-1,3,8-triaza-spiro14.51
decane-8-carbonyl carboxylic acid tert-butyl ester (Intermediate BA) (0.14 g,
0.26 mmol) in dioxane (10 ml) and the reaction mixture is stirred at room
temperature for 3 hours. The reaction mixture is concentrated in vacuo and the
yellow solid obtained is triturated with DCM. The DCM layer is decanted and
the compound is washed with Me0H and dried under vacuum to afford the title
compound as yellow solid; 1M+H1'- 436 Example 122
3,5-Diamino-6-chloro-ovrazinc-2-carboxvlic acid
18-(1H-imidazole-4-carbonvl)-1,3,8- 



This compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with 4-imidazolecarboxylic acid; [IVI-FHJ'- 419
Example 123 3,5-Diamino-6-chloro-rivrazine-2-carboxvlic acid [8-( tetrahvdro-
ovran-4-carbonyl)1 3 8-triaza-spiro14.51dec-(2E)-vhdenel-amide  This compound
is prepared analogously to Example 97 by replacing 4- benzyloxyphenylacetic
acid with tetrahydropyran-4-carboxylic acid; [M+H]- 437 Example 124
3,5-Diamino-6-chloro-rwra zine-2-carboxylic acid I 8-(
rwrimidine-4-carbonyl)-1,3,8- tram ide This compound is prepared analogously
to Example 97 by replacing 4- benzyloxyphenylacetic acid with
pyrimidine-4-carboxylic acid; IM-FH1+ 431 Example 125
3,5-Diamino-6-chloro-Dvrazine-2-carboxvlic acid
18-(oxazole-5-carbonvI)-1,3,8-triazas iro4.5cleciene -amide  WO
2009/074575PCT/EP2008/067110 148 Example 126 3,5-Diamino-6-chloro-pvra
zine-2-carboxylic acid I 8- I 3- (4-iso butoxy-piperidine-1- sullon
-ben.t.oNd3)4.5lidene -amide Step 1  A solution of N,N-Diisopropylethylamine
(0.0078m1, 0.045mmol) in THF (1m1) is added to 4-lsobutoxy-piperidine (0.008g,
0.05mmol) followed by a solution of 3- (Chlorosullonyl)benzoic acid (9.93mg,
0.045mmol) and shaken at room temperature for 48 hours. The solution is
evaporated under vacuum to afford 3-(4-Isobutoxypiperidine-1-sulfony1)-benzoic
acid which is used without purification; [1M+H]* 342.00 Step 2
3-(4-Isobutoxy-piperidinerl -sullony1)-benzoic acid (0.03 mmol, 10.2 mg) is
treated with a solution of HATT] (11.4 mg, 0.03 mmol) in DMF (1 ml) followed
by a solution of 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[1,3,8-triaza-spiro[4.5]dec-(2E)- ylidenel- amide dihydrochloride (Ex. 38)
(11.9 mg, 0.03 mmol) and N-methyl morpholine (0.010 ml, 0.03 mmol) in DME (1
ml) and shaken at room temperature overnight. The solution is evaporated under
vacuum, redissolved in DMSO (0.5 ml) and purified by mass-directed preparative
HPI,C. The purified fractions are evaporated under vacuum to afford the title
compound; [M+H]* 648.4 Examples 127-145 These compounds, namely
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [81312-(1 T-1-indo1-3-y1)-
ethylsulfamoyl]-benzoyIJ-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex.
127);
1-(342-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triazaspiro14
.51decane-S-carbonylEbenzenesulfonylhpiperidine-3-carboxylic acid ethyl ester
(Ex. 128); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(3-cyclopentylsulfamoyl-benzoy1)-
1,3,8-triaza-spiro[4.5]clec-(2E)-ylidene]-amide (Ex. 127);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[3-(1-acetyl-piperidin-4-
ylsulfamoy1)-bentoy]-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidenej-amide (Ex. 130);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(3-[(tetrahydro-furan-2-ylmethyl)-
sulfamoy1]-benzoy1)-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 131); 



WO 2009/074575PCT/EP2008/067110 149 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid [8-(3-[(pyridin-3-ylmethyl)-
sulfamoyll-benzoylk1,3,8-triaza-spiro14.51dec-(2E)-ylidenci-amidc (Ex. 132);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-
(3-1(2,2-dimahoxy-ethyl)-methylsulfamoyfl-benzoy11-1,3,8-triaza-spiro[4.5
Jdec-(2E)-ylidene J-amide (Ex. 133);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[813-(2,4-difluoro-benzylsullamoy1)-
benzoyl]-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 134);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18-13-(1-pyridin-4-yl-cthylsulfamoy1)-
benzoy11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 135);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [813-(2-phenyl-morpholine-4-
sullony1)-benzoA1-1,3,8-triaza-spiro[4.5_1dec-(2E)-ylidenekamide (Ex. 136);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[843-(3-difluoromethoxybenzylsulfamoyl)-benzoy11-1,3,8-triaza-spiro14.51dec-(2
E)-ylidenel-amide (Ex. 137); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18 13 (4 pyrrolidin 1 yl piperidine-1-
sullony1)-benzoA1-1,3,8-triaza-spiro[4.5_1dec-(2E)-ylidenekamide (Ex. 138);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8
-(3-[(5-methyl-pyrazin-2-ylmethyl)-
sulfamoyI]-benzoyl)-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 139);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18-13-(dimahylcarbamoylmethylsulfamoyl)-benzoy11-1,3,8-triaza-spiro14.51dec-(2
E)-ylidenel-amide (Ex. 140); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[813-(3-bentenesulfonyl-pyrrolidine1-sulfony1)-benzoy1J-1,3,8-triaza-spiro[4.5
_1dec-(2E)-ylideneFamide (Ex. 141); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid [8-(3-[([1,3]dioxolan-2-ylmethyl)-
sulfamoy11-benzoyl}-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 142);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18 (3 12 (pyridin-3-yloxy)-
propylstillamoylkbenzoy11-1,3,8-triata-spiro[4.5_1dec-(2E)-ylidenekamide (Ex.
143); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(314-(5-trilluoromethyl-pyridin-2-
y1)11,4]diazepane-1-sulfonylkbenzoy11-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidenek
amide (Ex. 144); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18-13-(1,1-dioxo-tetrahydro11ambda*6*-thiophen-3-ylsulfamoy1)-bentoy1_1-1,3,8-
triaza-spiro[4.5_1dec-(2E)-ylideneF amide (Ex. 145); are made analogously to
Examples 126 replacing 4-isobutoxy-piperidine in step 1 with the appropriate
amines which are all commercially available. The compounds are recovered from
the reaction mixture and purified using conventional techniques.  150 3
5-Diamino-6-chloro-  vrazine-2-carboxvlic acid  8- 3- 3-- 1 2 4 oxadiazol-5
trifluoroacetate ro )ion1 3 8-triaza-s )iro 4 5 dcc- 2E - lidenc-amide
N-methyl morpholine (33 pi, 0.3 mmol) is added to
3-(3-p-Toly111,2,41oxadiazol-5- y1)-propionic acid (0.1 mmol), followed by
HATU (41.8 mg, 0.11 mmol) dissolved in peptide grade DMF (250 pi) and
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
11,3,8-triaza-spiro14.51dec-(2E)-ylidenel- amide dihydrochloride (Ex. 38) (40
mg, 0.1 mmol) dissolved in peptide grade DMF (250 n1). The reaction is sealed
and shaken overnight at room temperature. Purification is by by mass-directed
preparative HPLC to give the title compound; [M+HJ* 559.3 Example 147
3,5-Diamino-6-chloro-pyrazine-2-carboxvlic acid 18-11-
(toluene-4-sulfonv1)-1Hrrole-3-carbon .1 -1 3 8-triaza-s iro 4.5-vlidene
-amide A solution of 1-(Toluene-4-sulfony1)-1H-pyrrole-3-carboxylic acid
(0.023 g, 0.085 mmol) in NMP (850 RI) is added to PS-carbodiimide (190 mg of
1.3 mmol/g loading, 0.24 mmol), followed by a solution of
3,5-Diamino-6-chloro-pyrazinc-2-carboxylic acid
[1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]- amide dihydrochloride (Ex. 38)
(0.08 mmol) and N-methyl morpholine (8 ul, 0.08 mmol) in NMP (1 ml), and the
resulting reaction mixture is shaken at room temperature. The reaction mixture
is filtered and the resin is washed with NMP (1 ml). The collected filtrate is
concentrated in vacuo and the residues are purified by mass-directed
preparative HPLC. The purified fractions are evaporated under vacuum to afford
the title compound; IM-FH1+ 572.08 Example 148 3 5-Diamino-6-chloro-
vrazine-2-carboxvlic acid
PLUj1,4-difluoro-benzyl)-6-oxo1,6-dihydro-ovridine-3-carbonvli-1,3,8-triaza-so
iro[4.5]dec-(2E)-vlidenel-amide  



A solution of 1-(3,4-Difluoro-benzy1)-6-oxo-1,6-dihydro-pyridine-3-carboxylic
acid (0.15 mmol) in NMP (0.5 nil) is added to a solution of
3,5-Diamino-6-chloro-pyrazine2-carboxylic acid
11,3,8-triaza-spiro14.51dec-(2E)-ylidenel- amide dihydrochloride (Ex. 38)
(0.049 g, 0.15 mmol) and N-methyl morpholine (0.033 ml, 0.30 mmol) in NMP (1
ml), followed by a solution of HATU (0.11 g, 0.3 mmol) in NMP (0.5 ml). The
WO 2009/074575PCT/EP2008/067110 151 reaction mixture is shaken at room
temperature overnight. The reaction mixture is purified by mass-directed
preparative HPLC. Fractions containing pure product are dined through SCX-2
cartridges (Biotagc 1W6m1 cartridge), and the cartridge is washed with McOH (4
ml), followed by 3M NH3 in WON solution (4 ml) to afford the title compound;
[M+HJ, 572.0 Examples 149-213 These compounds, namely
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [814-(3-phenyl-isoxato1-5-y1)
- butyryk1-1,3,8-triaza-spiro[4.51 dec-(2E)-ylidenc-amide (Ex. 149);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[814-(5-fluoro-2,3-dihydro-indolly1)-4-oxo-butyry1]-1,3,8-triaza-spiro[4.5]
dec-(2E)-ylidene-amide (Ex. 150); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid 18 f4 13 (4 methoxy-pheny1)-
,2,41oxadiazol-5y1J-butyryll-1,3,8-triaza-spiro[4.51 dec-(2E)-ylidene-amide
(Ex. 151); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(4-1
H-indazol-3-yl-butyry1)-1,3,8- triaza-spiro[4.5] dec-(2E)-ylidene-amide (Ex.
152); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[814-(5-inethanesulfony1-2,3-
dihydro-indokly1)-4-oxo-butyry11-1,3,8-triaza-spiro[4.51
dec-(2E)-ylidene-amide (Ex. 153); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid [8-(4-bentothiatol-2-yl-butyry1)- 1,3,8-triaza-spiro[4.5]
dec-(2E)-ylidene-amide (Ex. 154); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid [814-(5-dimethylsulfamoy1-2,3-
dihydro-indokly1)-4-oxo-butyry11-1,3,8-triaza-spiro[4.51
dec-(2E)-ylidene-amide (Ex. 155); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid [814-(2-oxo-2,3-dihydro-1H-indo1- 3y1)-butyry1]-1,3,8-triaza-spiro[4.5]
dec-(2E)-ylidene-amide (Ex. 156); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid [814-(6-dimethylamino-9H-purin8y1)-butryr11-1,3,8-triaza-spiro14.51
dec-(2E)-ylidene-amide (Ex. 157); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid [814-(2-oxo-3-pyridin-3y1-2,3- di hydro-benzoimidazol-1 -y1)-butyry11-1
,3,8-triaza-spiro[4.51 dec-(2E)-yli dene-ami de (Ex. 158);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[844-(2-oxo-3-pyridine-3ylmethyl2,3-dihydro-indol-1-yl)-butryrIFI,3,8-triaza-s
piro[4.51 dec-(2E)-ylidene-amide (Ex. 159);  WO 2009/074575PCT/EP2008/067110
152 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[814-(9-oxo-3,3a,4,9,10,10ahexahydro-11-1-2-aza-bcnzollElazulcn-2y1)-butyry11-
1,3,8-triaza-spirol4.51 dec-(2E)- ylidcnc-amide (Ex. 160);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [814-(6-amino-94T-purinc-8y1)-
butyry1]-1,3,8-triaza-spiro[4.5] dec-(2E)-yhdene-amide (Ex. 161);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(4-oxo-4-pyrrolidin-1-yl-bu
yryI)- 1,3,8-triaza-spiro14.51 dec-(2E)-ylidenc-amide (Ex. 162);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-(4-11,2,41triazol 1 yl
butyry1)- 1,3,8-triaza-spiro[4.5] dec-(2E)-yhdenc-amide (Ex. 163);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(5-dibenzylsulfamoy1-1-methy1-
1H-pyrrole-2-carbony1)-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidend-amide (Ex.
164); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
1814-13-(4-chloro-phcny1)- 1-1,2,41oxadiazol 5 yll
butyry1I-1,3,8-triaza-spirol-4.51dec-(2E)-ylidenel-amide (Ex. 165);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[814-[(naphthalcnclsuffonylamino)-methyl]-benzoy11-1,3,8-triaza-spiro[4.5]dec-
(2E)-ylidenekamide (Ex. 166);  3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18- (213-(4-chloropheny1)-11,2,41
oxadiazol-5-y1J-accty11-1,3,8-triaza-spiro[4.5] dec-(2E)-yhdene-amide (Ex.
167); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[813-(3-nwthoxy-propoxy)-benzoy1J1,3,8-triaza-spiro[4.5]dec-(2E)-ylidenekamide
(Ex. 168); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-(2-benzotriazol
2 yl acetyl) 1,3,8 triaza-spiro14..51dec-(2E)-ylidenel-amide (Ex. 169)
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(2-bentotriazol-2-yl-accty1)-1,3,8-
triaza-spiro[4.5Jdcc-(2E)-ylidencj-amide (Ex. 170);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[814-(2-isopropoxy-ethylamino)-
benzoy11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 171);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18 16 oxo 1 (3
trifluoromethyl-benzy1)-1,6-dihydro-pyridine-3-carbony1]-1,3,8-triaza-spiro[4.
5]dec-(2E)-yhdenej-amide (Ex. 172); 



3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-[6-(4-methyl-piperazth-1-y1)-
pyridine-3-carbonyII-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 173);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[813-(4-fluoro-pheny1)-5-methylisoxazole-4-carbonyl]-1,3,8-triaza-spiro[4.5]de
c-(2E)-ylidene]-amide (Ex. 174);  WO 2009/074575PCT/EP2008/067110 153
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-[3-[3-(4-methoxy-pheny1)-
1-1,2,41oxadiazol-5-y11-propiony1)-1,3,8-triaza-spiro[4.51dec-(2E)-ylidcnel-am
ide (Ex. 175); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[812-(4-trilluoromethoxy-phcnoxy)-
acety1J-1,3,8-triaza-spiro[4.5Jdec-(2E)-yhdencj-amidc (Ex. 176);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-[214-(2-oxo-imidazolidin-l-y1)-
phenyli-acetyll-1,3,8-triaza-spiro14.51dec-(2E)-ylidenci-amidc (Ex. 177);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18 13 (3 phenyl isoxazol 5 yl)
propiony1J-1,3,8-triaza-spiro[4.5Jdec-(2E)-yhdencj-amide (Ex. 178);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[812-(4-methancsulfonyl-phcny1)-
acetyl]-1,3,8-triaza-spiro[4.5]dec-(2E)-yhdene]-amide (Ex. 179);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18-12-(4-chloro-phcny1)-thiazolc-4-
carbony11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 180);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[812-(5-methy1-3-trifluoromethylpyrazol-1-y1)-acety11-1,3,8-triaza-spiro[4.5Jd
ec-(2E)-ylidcncj-amide (Ex. 181); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid [815-(pyridin-3-yloxy)-furan-2-
carbony11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenci-amide (Ex. 182);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18 13 (4 methyl thiazol 5 yl)
propiony1J-1,3,8-triaza-spiro[4.5Jdec-(2E)-yhdencj-amide (Ex. 183);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(2-methyl-5-propy1-21-1-pyrazolc3-carbonyl)-1,3,8-triaza-spiro[4.5]dec-(2E)
-ylidene]-amide (Ex. 184); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18-1(S)-2-acetylamino 3 (4
isopropoxy-pheny1)-propiony11-1,3,8-triaza-spiro14..51dec-(2E)-ylidenel-amide
(Ex. 185); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[813-(cyclohcxyl-methyl-sulfamoy1)-
4-methoxy-benzoy11-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 186);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18 (2 14 (3,5
&methylbenzenesuliony1)-piperazin 1 yli
acety11-1,3,8-triaza-spiro[4.51dec-(2E)-ylidenel-amide (Ex. 187);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(3-11-1-indo1-3-yl-propiony1)-1,3,8-
triaza-spiro[4.5]dec-(2E)-ylidene]-amide (Ex. 188);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18 (3 14 (4,6
dimethyl-pyrimidin-2-
ylsulfamoy1)-phenylcarbamoy11-propiony1)-1,3,8-triaza-spiro[4.5Jdec-(2E)-ylidc
ncjamide (Ex. 189); (Ex. 190);  WO 2009/074575PCT/EP2008/067110 154
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-[3-(2-oxo-5-trifluoromethy1-2Hpyridth-1-yl)-propionyll-L3,8-triaza-spiro14.
51dcc-(2E)-ylidcnel-amide (Ex. 191);
3,5-Diamine-6-chloro-pyrazine-2-carboxylic acid
18-13-(4-sulfamoylphenylcarbamoy1)-propionA1-1,3,8-triaza-spiro[4.5_1dec-(2E)-
ylidenekamide (Ex. 192); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(1-benty1-5-oxo-pyrrolidinc-3-
carbony1)-1,3,8-triaza-spiro[4.5]dec-(2E)-yhdene]-amide (Ex. 193);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18-1(R)-2-acetylamino-3-(111-indol-3-
y1)-propiony11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 194);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [814-(1
-benzencsullonyl-11-1-pyrrol3-y1)-4-oxo-butyry1J-1,3,8-triaza-spiro[4.5]
dec-(2E)-ylidene-amidc (Ex. 195); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid
[8-(1-furan-2-ylmethy1-5-oxopyrrolidine-3-carbony1)-1,3,8-triaza-spiro14.51dec
-(2E)-ylidenel-amide (Ex. 196); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid 18-(6-pyrazol 1 yl pyridine-3-
carbony1)-1,3,8-triaza-spiro[4.5_1dec-(2E)-ylidenej-amide (Ex. 197);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[813-((R)-1-phenyl-ethylcarbamoy1)-
propionyl]-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidenekamide (Ex. 198);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18 11 (4
chloro-benzy1)-5-oxopyrrolidine-3-carbony11-1,3,8-triaza-spiro14.51dec-(2E)-yl
idenel-amide (Ex. 199); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[812-(3-tert-butyl-isoxato1-5-y1)-
acety1H,3,8-triaza-spiro[4.5Wec-(2E)-yhdenej-amidc (Ex. 200);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [846-(2,2,2-trifluoro-ethoxy)-
pyridine-3-carbony11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 201);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-(4-methy1-2-pyridin 3 yl
thiazole5-carbony1)-1,3,8-triaza-spiro[4.5_1dec-(2E)-yhdenckamidc (Ex. 202);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(3-pyridin-3-yl-propionyI)-1,3,8- triaza-spiro[4.5]dec-(2E)-ylidene]-amide
(Ex. 203); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18-(5-dimethylsulfamoy1-2-methylfuran-3-carbony1)-1,3,8-triaza-spiro14.51dec-(
2E)-ylidenel-amide (Ex. 204); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(1-ethy1-7-methy1-4-oxo-1,4-
dihydro-[1,8Maphthyridinc-3-carbony1)-1,3,8-triaza-spiro[4.5Wcc-(2E)-yliden0-a
midc (Ex. 205); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-(2-pyrazol
1 yl acetyl) 1,3,8 triaza-spiro[4.5_1dec-(2E)-yliden0-amide (Ex. 206);  WO
2009/074575PCT/EP2008/067110 155 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid [8-(3-chloro-5-methoxy-412-(4-
methyl-piperazin-1-yl)-ethoxyl-benzoyll-1,3,8-triaza-spiro14.51dcc-(21)-yliden
el-amide (Ex. 207); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(3-imidazol-1-yl-propiony1)-1,3,8- triaza-spiro[4.5Jdec-(2E)-ylidencfamide
(Ex. 208); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(1-benzy1-1H-imidazole-4-
carbonyl)-1,3,8-triaza-spiro14.51dec-(21)-ylidenel-amide (Ex. 209);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-12-(1,1-dioxollambda*6*-
thiomorpholin-4-y1)-3-methyl-butyry1J-1,3,8-triaza-spiro[4.5Jdec-(2E)-ylideneE
amide (Ex. 210); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[844-(toluene-4-sulfonylamino)-
butyry11-1,3,8-triaza-spirol-4.51dcc-(2E)-ylidenci-amide (Ex. 211);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
18-(1,5-dimethy1-3-oxo-2-phenyl-2,3-
dihydro-1H-pyrazole-4-carbonyl)-1,3,8-triaza-spiro[4.5Jdec-(2E)-ylidenej-amide
(Ex. 212); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [8-(3-hydrox
-pyridine-2-carbonyl)- 1,3,8-triaza-spiro14.51dcc-(2E)-ylidcnci-amide (Ex.
213); are made analogously to Examples 146, 147 or 148 replacing the
carboxylic acid reageants with the appropriate carboxylic acids which are all
commercially available or prepared as described in section 'Preparation of
Intermediate Compounds'. The compounds are recovered from the reaction mixture
and purified using conventional techniques. 



Example 214 1-(3-12-[(E)-3,5-Diamino-6-ch loro-ovrazi ne-2-carbon vli mi no
I-1,3,8-triavrazine-2-
1-(3-(2-1(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino1-1,3,8-triaza-
spiro[4.5 Jdecane-8-carbon ylEbenzenesullony1)-piperidine-3-carboxylic acid
ethyl ester (Ex. 128) (0.29 g, 0.45 mmol) is dissolved in TT-1F (4 ml) and 2M
HOH (0.22 ml, 0.45 inmol) added. The yellow solution is stirred at room
temperature for 5 hours. On concentration in vacua the resulting sticky yellow
solid is ultrasonicated in water (15 ml) until complete dissolution. The pH is
adjusted to pH 2 by addition of 1 N The resultant yellow solid is collected by
filtration and rinsed with water to yield the title compound; [M+H] 620.1  156
Example 215 2 E -3 5-Diamino-6-chloro- razine-2-carbon limino 1 3 8-triaza-s
iro 4.5 dccanc8-carboxylic acid benzvlamide  To a solution of benzylamine
(0.017 ml, 0.154 mmol) in DMF (1 ml) is added 1Xcarbonyldiimidazole (0.03 g,
0.17 mmol) and the resulting solution is stirred at room temperature for 45
minutes. To this is added 5-Diamino-6-chloro-pyrazine-2- carboxylic acid
[1,3,8-triaza-spiro[4.5Jdec-(2E)-ylidenej- amide dihydrochloride (Ex. 38)
(0.05 g, 0.15 mmol) and the yellow suspension is stirred for 24 hours.
Purification by reverse phase chromatography (Isolutent C18, 0-100% MeCN in
water -0.1%1TA) followed by catch and release resin (SCX-2) eluting with
Me01-1 and 7M NH3 in Me0H affords the title compound as an off white solid;
1M+H1+ 458.1 Examples 216-231 These compounds, namely
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5]d
ecane8-carboxylic acid phenylamide (Ex. 216),
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonyliminc+1,3,8-triaza-spiro[4.5_1d
ecane8-carboxylic acid [1-(toluene-4-sulfony1)-11-1-indol-5-y11-amide (Ex.
217);
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5]d
ecane8-carboxylic acid 3-(4-chloro-phenoxymethyl)-benzylamide (Ex. 218);
2-1(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino1-1,3,8-triaza-spiro14..51
decane8-carboxylic acid [3-(2,4-dichloro-phenyl)-propy11-amide (Ex. 219); 2-
[(E)-3,5-Di ami no-6-ch loro-pyrazi ne-2-carbonyl i m inc+1,3,8-tri aza-spiro
[4.5_1decane8-carboxylic acid [2-(3-benzyloxy-phenyl)-ethyl]-amide (Ex. 220);
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5]d
ecane8-carboxylic acid 12-(5,6-dimethyl 1H indol 3 yl) ethyll amide (Ex. 221);
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonyliminc+1,3,8-triaza-spiro[4.5_1d
ecane8-carboxylic acid 4-morpholin-4-ylincthyl-benzylamide (Ex. 222);
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5]d
ecane8-carboxylic acid 3-benzyloxy-benzylainide (Ex. 223); 2- [(E)-3,5-Di ami
no-6-ch loro-pyrazi ne-2-carbonyl i m inc+1,3,8-tri aza-spiro
[4.5_1decane8-carboxylic acid
(2-(412-(4-fluoro-phenyl)ethoxy]-phenyli-ethylhamide (Ex. 224);  WO
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24(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5]de
cane8-carboxylic acid 12-(3,5-dimethoxy-phenyl)-ethyli-amide (Ex. 225);
2-1(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonyliminol-1,3,8-triaza-spiro14..51
decane8-carboxylic acid [3-(4-methoxy-naphthalen-1-yI)-propyl J-amide (Ex.
226);
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonyliminc+1,3,8-triaza-spiro[4.5Jde
cane8-carboxylic acid [2-(4,6-dimethyl-1H-indo1-3-y1)-ethyl]-amide (Ex. 227);
2-1(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonyliminol-1,3,8-triaza-spiro14..51
decane8-carboxylic acid (3-pyridin 2 yl propyl)-amide (Ex. 228);
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonyliminc+1,3,8-triaza-spiro[4.5Jde
cane8-carboxylic acid (214-(4-phenyl-butoxy)-phenyfl-ethyl)-amide (Ex. 229);
2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-1,3,8-triaza-spiro[4.5]d
ecane8-carboxylic acid 12-(4-phenoxy-phenyl)-ethyll-amide (Ex. 230);
2-1(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonyliminol-1,3,8-triaza-spiro14..51
decane8-carboxylic acid [2-(4-benzyloxy-phenyl)-ethyl j-amide (Ex. 231); 



are prepared by an analogous procedure to Example 215, replacing benzylamine
with the appropriate amines which are either commercially available or
synthesized as described in the section treperation of Intermediate
compounds'. The compounds are recovered from reaction mixtures and purified
using conventional techniques such as flash chromatography, filtration,
recrystallisation and trituration. Example 232
3,5-Diamino-6-chloro-ovrazine-2-carboxylic acid [8-ohenylmethanesulfonyl-1
3,8- triaza-s iro 4..5 dec- 2E To a solution of
5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[1,3,8-triazaspiro[4.5]dec-(2E)-ylidene]- amide dihydrochloride (Ex. 38) (0.05
g, 0.15 mmol) in DMF (2 ml) is added alpha-toluenesulfonyl chloride (0.04 g,
0.20 mmol) and triethylamine (0.02 nil, 0.15 mmol) and the yellow solution is
stirred at room temperature for 2 hours. Purification by reverse phase
chromatography (Isolute'm 08, 0-100% MeCN in water -0.1%TFA) followed by catch
and release resin (SCX-2) eluting with Me0H and 7M NH3 in Me0H affords the
title compound as a yellow solid; [M+1-1], 478.98 Examples 233-245 The
following compounds, namely  WO 2009/074575PCT/EP2008/067110 158
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-benzenesulfony1-1,3,8-triazaspiro14.51dec-(21)-ylidenel-amide (Ex. 233);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
I8-(1-mcthy1-1H-indolc-4-sulfonyl)-
1,3,8-triaza-spiro[4.5Jclec-(2E)-ylidenej-amide (Ex. 234);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(1-methyl-1H-indolc-5-sullony1)-
1,3,8-triaza-spiro[4.5]dec-(2E)-ylidenei-amide (Ex. 235);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
I8-(7-chloro-benzo14,2,51oxadiazole4-sulfony1)-1,3,8-triaza-spirol4.51dec-(2E)
-ylidenel-amide (Ex. 236); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(2-phenyl-ethatiesulfony1)-1,3,8- triata-spiro[4.5Jdec-(2E)-ylidenej-amide
(Ex. 237); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[814-(5-methyl-2-phenyl-oxazol-4-
ylmcthoxy)-benzenesulfony11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide
(Ex. 238); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
I8-(4-phenyl-5-trifluoromethylthiophene-3-sulfony1)-1,3,8-triaza-spiro[4.5]dec
-(2E)-ylidenej-amide (Ex. 239); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic
acid
[8-(5-cyano-2-methoxybenzenesulfony1)-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidenei
-amide (Ex. 240); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
I8-I2-(4-chloro-phcny1)-
ethanesulfony11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 241);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[8-(2-phenyl-3H-bentoimidatole-5-
sullony1)-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidenekamide (Ex. 242);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid [842-(2-chloro-phenyl)-
ethanesulfony11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 243);
3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
I812-(2,2,2-trifluoro-acetyl)-1,2,3,4-
tetrahydro-isoquinoline-7-sullony11-1,3,8-triaza-spiro[4.5]dec-(2E)-ylidenej-a
mide (Ex. 244); 3,5-Diamino-6-chloro-pyrazine-2-carboxylic acid
[842-(3-chloro-phenyl)-
ethanesulfony11-1,3,8-triaza-spiro14.51dec-(2E)-ylidenel-amide (Ex. 245); are
prepared by an analogous procedure to Example 232, replacing alpha-
toluenesulfonyl chloride with the appropriate sulkily] chlorides which are
either commercially available or synthesized as described in the section
Preperation of Intermediate compounds'. The compounds are recovered from
reaction mixtures and purified using conventional techniques such as flash
chromatography, filtration, recrystallisation and trituration.  WO
2009/074575PCT/EP2008/067110 159 3 5-Diamino-6-chloro-  vrazine-2-carboxvlic
acid8- 1- hen .1-etS spiro14.51dec-(2E)-ylidenel-amide  A mixture of
1-(3,5-diamino-6-chloro-pyrazine-2-carbony1)-2-methyl-isothiourca
(Intermediate A)( 1.7 g, 4.54 mmol) and
4-aminomethy1-1-(1-phenyl-ethyl)-piperidin4-ylamine (Intermediate BM) (1.6 g,
4.59 mmol) in propan-2-ol (50 ml) is stirred at 80 'V for 16 hours. The
reaction mixture is concentrated in VaCUO and purified by column
chromatography (basic alumina, 0-2% Me0H in DEM) to obtain pale yellow solid.
The compound obtained is further dissolved in Me0H and precipitated by adding
diethyl ether. The supernatant solvent mixture is decanted and the product is
washed again with diethyl ether and dried under vacuum to afford the title
compound as off-white solid; 1M+H1f 429 Example 247
3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
[8-(4-methoxv-benxv1)-1,3,8-triazas iro 4.5 dec_pHEL.I._]_,lidene-anilde This
compound is prepared analogously to Example 246 by replacing 4-aminomethy1-
1-(1-phenyl-ethyl)-piperidin-4-ylamine (Intermediate BM) with
4-aminomethy1-1-(4- methoxy-benzyI)-piperidin-4-ylamine (Intermediate RN)
[M+Hb- 445. Example 248 



3 5-Diamino-6-chloro-pyrazine-2-carboxylic acid 18-pyridin-4-ylmethvl-1 3
8-triazas inii4_5&Thdene -amide This compound is prepared analogously to
Example 246 by replacing 4-aminomethy1- 1-(1-phenyl-ethyl)-piperidin-4-ylamine
(Intermediate BM) with 4-aminomethyl-tpyridin-4-ylmethyl-piperidin-4-ylamine
(Intermediate BO); IM+H1+ = 416 Example 249 3 5-Diamino-6-chloro-
vrazine-2-carboxvlic acid8- 3- hemLjp_.-,t1_,D11_38-uvas iro 4.5 dec_pidene
-amide  WO 2009/074575PCT/EP2008/067110 160 This compound is prepared
analogously to Example 246 by replacing 4-aminomethy1-
1-(1-phenyl-ethyl)-piperidin-4-ylamine (Intermediate BM) with
4-aminomethy1-1-(3- phenyl-propyl)-piperidin-4-ylamine (intermediate BP)
IM+H1* 443 Example 250 3 5-Drunino-6- thloro-  vrazine-2-carboxvlic acid
L3-n,.:  tlohexylmethyl-1,3,8-triazaspiro[4.5]dec-(2E)-vlidenekamide  This
compound is prepared analogously to Example 246 by replacing
4-aminomethyl1-(1-phenyl-ethyl)-piperidin-4-ylamine (Intermediate BM) with
4-aminomethy1-1- cyclohexylmethyl-piperidin-4-ylamine (Intermediate BQ) [M-FH]
421 Example 251 F)-But I 2 3 5-diamino-6-chloro razine-2-carbon MI no 8
azassiro bi clo 3.2.1 octane-3 4'-imidazolidine -8-carboxylate This compound
is prepared analogously to Example 246 by replacing 4-aminomethyl-
1-(1-phenyl-ethyl)-piperidin-4-ylamine(IntermediateBM)with3-amino-3-
aminomethyl 8 aza bicyclo13.2.11octane-8-carboxylicacidtell-butylester
(Intermediate BR) [M+HJ+ 451 Example 252
(E)-N-18-(1FI-indole-4-carbonyl)-8-azasoiro[bicyclo[3.2.1]octane-3,4P-imidazol
idineL 2'-vhdene -3 5-diamino-8-chloro vrazine-2-carboxamide Step 1
Iodotrimethylsilane (0.23 ml, 1.66 mmol) is added to a suspension of
(E)-tert-Butyl 2'- (3,5-diamino-6-chloropyrazine-2-carbonylimino)-8-azaspiro
bicyclo13.2.11octanc-3,4'- imidazolidinci-S-carboxylate (Ex. 251) (500 mg,
1.11 mmol) in DCM (10 ml). DME (5 ml) is then added and the reaction is
stirred at room temperature overnight. lodotrimethylsi lane (0.5 ml) is added
and the reaction mixture is concentrated in vacua. The yellow solid is
suspended in DCM and collected by filtration.The solid is dissolved in 1:1
Me0H/DCM and loaded onto an SCX-2 cartridge elutcd with DCM followed by WON
and NE13/Me0H. The methanolic ammonia fractions are concentrated in vacua to
afford (1)-3,5-diamino-6-chloro-N-(8-  
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azaspiro[bicyclo[3.2.1]octane-3,4Limidazolidine]-2'-ylidene)pyrazine-2-carboxa
mide as a yellow gum; IM+Fth 351 Step 2
(F)-3,5-diamino-6-chloro-N-(8-azaspiro[bicyclo[3.2.1
Joctane-3,4Limidazolidine]-2'- ylidene)pyrazine-2-carboxamide (170 mg, 0.49
mmol) is dissolved in DIMF (10 ml) along with HATU (184 mg, 0.49 mmol) and
4-indole-carboxylic acid (78 mg, 0.49 mmol). N-Methyl morpholine (160 ml, 1.45
mmol) is added and the solution stirred at room temperature overnight. The
mixture is then concentrated in mem). F.t0Ac (100 ml) is added and the
solution washed with water (100 ml). The organic phase is dried (MgSO4) and
concentrated in vacua. Purification by flash chromatography (Si02, DCM/Mc0H)
gives the title compound as a yellow solid; I Al+H1+ 494.15, 496.27 for
isotopes. Example 253 (E)-3 5-diamino-N-(84344-(benz  wits iiiro bicvclo 3.2.1
octane-3 4Limidazolidine 2t-vlidene 6 chlorrazine-2- carboxamide
(F)-3,5-diamino-6-chloro-N-(8-azaspiro[bicyclo[3.2.1Joctanc-3,4Limidazolidinej
-2'- ylidene)pyrazine-2-carboxamide (prepared as described for Ex. 252) (280
mg, 0.798 mmol) is dissolved in DMF (8 ml) along with HATU (303 mg, 0.798
mmol) and 3-(4- benzyloxy-phenyl)-propionic acid (205 mg, 0.798 mmol).
N-Methyl morpholine (0.263 ml, 2.394 mmol) is added and the solution stirred
at roomtcmperature for 6 hours. The mixture is then concentrated in vacuo.
Ft0Ac (100 ml) is added and the solution washed with water (100 ml). The
organic phase is dried (Mg504) and concentrated. The residue is dissolved in
Ni1e0H (20 ml) and dry loaded onto silica (5 g). Purification by flash
chromatography (Si02, DCM/Me0H) gives the title compound as a tan solid;
[M+HF- 589.20, 591.19 for Cl isotopes. Preparation of Intermediate Compounds
Intermediate A 1
-(3,5-Diamino-6-chloro-rivrazine-2-carbonvh-2-mcthyl-isothiourca hydroiodidc
WO 2009/074575PCT/EP2008/067110 162 Method 1 This compound is prepared
according to Cragoc, Edward J., Jr.; Woltersdorf, Otto W., Jr.; De SoIms,
Susan Jane. Heterocyclic-substituted pyrazinoylguanidincs, and a
pharmaceutical composition containing them. EP 17152 Page 4 Method 2 Step 1  A
stirred suspension of 3,5-diamino-6-chloro-pyrazine-2-carboxylic acid methyl
ester (110 g, 542.9 mmol) in McOH (500 nil) at 5-10C (ice-bath) is treated
dropwisc with a suspension of lithium hydroxide (46.6 g, 1111 mmol) in watcr
(500 ml). The reaction mixture is heated to 50 C for 5 hours then cooled to
room temperature and stirred overnight. The resulting precipitate is collected
by filtration and dried in a vacuum oven to afford Lithium
3,5-diamino-6-chloro-pyrazine-2-carboxylic acid as the lithium salt
(di-hydrate); [M-Lil- 187 Step 2 



A stirred suspension of S-rnethyl-iso-thiourea sulphate (10 g, 35.9 mmol) in
toluene (75 ml) is treated with 4 Ni NaOH (15 ml) at room temperature. To the
two-phase mixture is added di-tert butyl dicarbonate (3.27 g, 15 mmol) in one
portion. The reaction mixture is stirred at room temperature for 1 hour, then
heated to 60 C overnight. The organic portion is separated, washed with brine
solution, then dried over Na2504, filtered and concentrated in Va040 to a
viscous oil, which crystallised under high vacuum to afford tert-Butyl
amino(methylthio)methylenecarbamate as a colourless solid. Stcp_3  A stirring
suspension of lithium 3,5-diamino-6-chloro-pyrazine-2-carboxylic acid (22.6 g,
98.03 mmol) in DIME (400 ml) is treated portionwise with HATU (41 g, 107.83
mmol), under an inert atmosphere of nitrogen. The reaction mixture is stirred
at room temperature for 2 hours and then tert-butyl
amino(methylthio)methylenecarbamate (20.5 g, 107.83 mmol) is added portion
wise over a period of 10 minutes. The reaction mixture is stirred at room
temperature for a further 1.5 hours then heated to 50 C and stirred overnight.
The resulting precipitate is hot filtered, washing with water and dried in a
vacuum oven (40C) overnight to afford tert-Butyl
(3,5-diamino-6-chloropyrazine-2-carboxamido)(methylthio) methylene carbamate;
IM+H1+ 361  WO 2009/074575PCT/EP2008/067110 163 Step 4  tert-Butyl
(3,5-diamino-6-chloropyrazine-2-carboxamido)(methylthio) methylene carbamate
(50 g, 139 mmol) is slurried in DCM (500 ml). TFA (53.4 ml, 693 mmol) is
dissolved in DCM (100 nil) and added dropwise over 45 mins to form a brown
solution. The solution is stirred at room temperature overnight, after which
time a yellow precipitate has formed. The solid is collected by filtration,
and dried in vacuo to yield the title compound; [M+Fif, 261.1 Intermediate B S
5 6-Diamino-hexcarbamic acid bcnz I ester: Step 1  A solution of
BOC-lysinol-(Z)-OH (0.5 g, 1.36 mmol) in dry THE (1 ml) under an inert
atmosphere of argon is treated with PS-triphenylphosphine (0.91 g, 3.00mmolig
loading). To this mixture is added phthalimidc (0.2 g, 1.36 mmol) and DEAD
(0.24 ml, 1.50 mmol) in dry THE (4 ml) and the reaction mixture is stirred at
room temperature overnight. The resin is removed by filtration under vacuum
and the filtrate is concentrated in vacuo. Purification of the crude white
solid by chromatography on silica eluting with 20-50% Et0Ac in iso-hexane (1%
TEA) affords
(S)-5-Benzyloxycarbonylamino-1-(1,3-dioxo-1,3-dihydro-isoindo1-2-ylmethyl)-pen
tyllcarbamic acid tert-butyl ester as a white crystalline s olid; 1M+Fi1'- 496
Step 2  A solution of
l(S)-5-benzyloxycarbonylamino-1-(1,3-dioxo-1,3-dihydro-isoindo1-2-
ylmethyl)-pentyll-carbamic acid tert-butyl ester (0.63 g, 1.27 mmol) in DCM
(5.1 ml) and Et0E1 (5.1 nil) is treated with hydrazine hydrate (0.318 g, 6.35
mmol) and the reaction mixture is stirred at room temperature overnight. A
white precipitate forms which is removed by filtration and washed with DCM (3
x 10 ml). The filtrate is concentrated in vacua and redissolved in DCM (15 ml)
and Me0H (2 ml). Undissolved material is removed by filtration and the
filtrate is concentrated in vacuo. The resulting oily yellow solid is purified
by chromatography on silica eluting with 10- 50% Me0H in DCM (1% TEA) to
afford ((S)-1-Aminomethyl-5-  WO 2009/074575PCT/EP2008/067110 164
benzyloxycarbonylamino-pentyI)-carbamic acid tert-butyl ester as a clear oil;
[M-41]+ 366 Step 3  A solution of
((8)-1-aminomethy1-5-bentyloxycarbonylamino-penty1)-carbamic acid tert-butyl
ester (0.24 g, 0.657 mmol) in DCM (2.4 ml) is treated dropwise with TFA (0.6
ml) and stirred at room temperature for 3 days. The solvent is removed in
vacua to afford ((S)-5,6-Diamino-hexyl)-carbamic acid benzyl ester as a yellow
oil; 1M-411* 266 Intermediate C 



A mixture of 444-(2-amino-ethvlamino)-butvlkohenol and N"1-[4-(4-methoxyL
phenyl)-butv11-ethane-1 2-diamine  Step 1  A solution of
4-methoxyphenylbutryric acid (6.99 g, 36 mmol) in THE (70 nil) is treated with
EDCI (7.6 g, 36.9 minol) followed by N-ethylmorpholine (9.2 nil, 72 mmol).
After stirring at room temperature for 1 hour, N-BOG-ethylene diamine (5.84 g,
36 mmol) is added and the resulting mixture is stirred at room temperature
overnight. The reaction is quenched by addition of saturated sodium hydrogen
carbonate solution and extracted with Et0Ac. The organic portion is washed
with citric acid solution, brine, dried (MgSO4) and concentrated in vans until
25 nil of solvent remained. The suspension is filtered to afford {2 14 (4
Methoxy-phenyl)- butyrylaminoj-ethyl}-carbamic acid tert-butyl ester: as a
white solid. Step 2  A solution of
(2-[4-(4-methoxy-phenyl)-butyrylamino]-ethyl}-carbamic acid tert-butyl ester
(6 g, 17.88 mmol) in dry THE (60 ml) under an inert atmosphere of Argon is
treated carefully with borane.THE complex (53.88 ml, I M Borane in THF). The
reaction mixture is heated at reflux for 2 hours and then allowed to cool to
room temperature overnight. The mixture is quenched by addition of Me0H and
then heated to 70C for a further 2 hours. After cooling to room temperature,
the solvent is removed in vacuo to afford
{214-(4-Methoxy-phenyl)-butylamino]-ethyll-carbamic acid tert-butyl ester as a
viscous oil; [M+1-1]* 323  WO 2009/074575PCT/EP2008/067110 165 A suspension of
(2-14-(4-methoxy-phenyl)-butylaminobethyl}-carbamic acid tcrt-butyl ester
(5.85 g, 18.1 mmol) in liBr (30 nil of a 48% solution) is heated at reflux for
2 hours. After cooling to room temperature, the solvent is removed in liana].
The crude residue is suspended in Et0Ac and filtered to afford a solid which
consisted of a mixture of 4-[4-(2-amino-ethylamino)-butyl]phenol and
1\P'1*-[4-(4-methoxy-phenyl)- butylbethanc-1,2-diamine in approximately 1:1
ratio; IM+Hbk 209 and 223. Intermediate D (S)-3-(4-methoxv-Dhenv1)-oropane-1,2
diamine (S)-2-Amino-3-(4-methoxy-phenyl)-propionamide is prepared according to
the procedure described on page 3880, Method 2.1.3 of journal of Physical
Chemistry B, 108(12), 3879-3889; 2004 and is reduced analogously to
Intermediate C. Intermediate E 1-13 4-Dichloro-phenyl)-ethane-1 2-diamine This
compound is prepared according to the procedure described on page 907, Method
in the Journal of Medicinal Chemistry (1973), 16(8), 901-8. Intermediate F 4
5-lliaminopentanoic acid dihydrochloride This compound is prepared according
to the procedure described in 'Radiolabeling chelating compounds comprising
sulfur atoms, with metal radionuclides.' EP 300431 page 12, Intermediate 3.
Intermediate G 4-Amino-1 -benz_ineridine-4-carbonitri le Step  To a solution
of ammonium chloride (1.73 g, 32.3 mmol) in water (20 ml) is added a 30%
ammonia solution (2 nil) followed by 1-benty1-4-piperidone. After 20 minutes
sodium cyanide (1.47 g, 30 mmol) is added portionwise over 15 minutes. After
stirring  



WO 2009/074575PCT/EP2008/067110 166 for one hour, water (50 ml) is added and
the products are extracted with DCM (3 x 50 ml), dried (MgSO4) filtered and
concentrated in vacua. Purification by chromatography on silica eluting with
50-100% Et0Ac in iso-hexane affords
4-Aminomethyl-l-benzylpiperidine-4-ylamine; ft/1+Ft 216 Step 2   To a solution
of lithium aluminium hydride (1 NI in THE, 10.4 nil) in dry diethyl ether (15
ml), cooled to 0 C, under an argon atmosphere is added dropwise 4-amino
methyl-1 -benzyl-piperidine-4-ylamine (900 mg, 4.18 mmol) in dry diethyl ether
(15 ml). The reaction mixture is heated at reflux for 24 h and then cooled to
0C. Water (0.25 ml) is added followed by a 15% aqueous NaOH (0. 25 ml) and
then water (0.7 ml). After warming to room temperature MgSO4 (150 mg) is added
and stirred for 15 minutes. The solids are removed by suction filtration and
the filtrate evaporated to give an oil. The solids are extracted with
refluxing diethyl ether (80 ml) using a Soxhlet extractor for 14 hours. The
diethyl ether is removed in vacuo and the two oils combined and purified by
chromatography on silica eluting with 10-25% 2M ammonia in methanol solution
in dichloromethanc to give 4-Amino-1-benzylpiperidine-4-carbonitrile ; IM-FHT
220 Intermediate H .L,LIAM2,2-Dimethvl-L1,3jdioxolane-4-vImethox - henvl -
Step 1  To 3-(4-hydroxypheny1)-1-propanol (10 g, 66 mmol) and potassium
carbonate (13.5 g, 100 mmol) in acetone (200 ml) is added (S)-glycidol (6.5
ml, 100 mmol). The mixture is heated at reflux for 18 hours. After cooling to
room temperature the solvent is removed in vactto and the residue partitioned
between Et0Ac and water. The aqueous layer is further extracted twice with
Et0Ac and the combined organic portions are washed with water, brine, dried
(MgSO4), filtered and concentrated in vacuo . The crude residue is purified by
flash column chromatography on silica eluting with 1:1 Et0Achso-hexane to
afford (S)-344-(3-Hydroxy-propy1)-phenoxy]-propane-1,2-diol as a white solid;
1H NMR (CDC13): 1.20 (1H, br), 1.85 (2H, pent, J = 6.8 Hz), 1.98 (1H, br),
2.58 (in, br), 2.65 (2H, tr, J = 6.9 Hz), 3.56 (2H, tr, J = 6.8 Hz), 3.72 (in,
3.83 (1H, m), 4.00 (2H, dd, J = 2.1 Hz, I = 6.5 Hz), 4.09 (1H, br), 6.82 (2H,
d, I = 7.4 Hz), 7.10 (2H, d, I = 7.4 Hz).  WO 2009/074575PCT/EP2008/067110 167
Step 2  To (S)-3-14-(3-hydroxy-propyl)-phenoxyl-propanc-1,2-diol (11.5 g, 50.9
mmol) in dry IMF (150 ml) is added pyridinium p-toluenesulfonate (1.28 g, 5
mmol) and 2,2- dimethoxypropanc (31 ml, 250 mmol). The mixture is stirred at
room temperature for 18 hours and then the solvent is removed in vacua. The
residue is dissolved in Et0Ac (150 ml) and washed with water, saturated
aqueous sodium hydrogen carbonate solution, brine, dried (Mg504) and
concentrated in vacua. The residue is purified by chromatography on silica
eluting with 1:4 Et0Ac/ iso-hexane to 1:1 Et0Ac/ iso-hexane to afford
(3-[4-((R)-2,2-Dimethy1-0,31dioxolan-4-ylmethoxy)-phenyl J-propan-1-ol as a
colourless oil; 'FT NMR (CDC13): 1.25 (1H, br), 1.39 (3H, s), 1.43 (3H,$),
1.85 (2H, pent, J = 6.9 Hz), 2.63 (2H, tr, J = 6.9 Hz), 3.63 (2H, tr, J = 6.9
Hz), 3.90 (2H, m), 4.02 (1H, m), 4.12 (1H, m), 4.50 (1H, pent, J = 6.8 Hz),
6.82 (2H, d, J = 7.4 Hz), 7.10 (2H, d, J = 7.4 Hz). Step 3  To
(3-14-((1t)-2,2-dimethy1-11,31dioxolan-4-ylmethoxy)-phenyll-propan-1-01 (12.2
g, 46 mmol) in dry ether (150 nil) is added TEA (12.8 ml, 92 mmol). The
mixture is cooled to 0 C, and treated dropwise with methanesullonyl chloride
(5.3 ml, 69 mmol). The reaction mixture is allowed to warm to room temperature
and then stirring continued for 3 hours. The resulting mixture is washed with
water (2 x 100 ml), saturated aqueous sodium hydrogencarbonate, brine, dried
(MgSO4) and concentrated in vacua to give Methanesulfonic acid
3-14-((1t)-2,2-dimethyl 11,31 dioxolan-4- ylmethoxy)-pheny1J-propylester as a
white solid; 1H NMR(CT)CI3): 1.39 (3H, s), 1.43 (3H,$), 2.02 (2H, pent, J =
6.9 Hz), 2.63 (2H, tr, J = 6.9 Hz), 3.00 (3H,$), 3.90 (2H, m), 4.05 (1H, m),
4.14 (3h, m), 4.46 (1H, pent, J = 6.8 Hz), 6.82 (2H, d, I = 7.4 Hz), 7.10 (2H,
d, j = 7.4 Hz). Step 4  Methanesullonic acid 3-[4-((R)-2,2-dimethyl [1,3J
dioxoIan-4-ylmcthoxy)-phcnylJpropyIcstcr (11.8 g, 34.2 mmol) in acetone (200
ml) is treated with lithium bromide (8.9 g, 100 mmol) and then heated at
reflux for 5 h. After cooling to room temperature, the mixture is concentrated
in vacua. The resulting residue is dissolved in Et0Ac (150 ml), washed with
water (2 x 50 ml), brine, dried (MgSO4), filtered and concentrated in vacua to
give an oil. Purification by chromatography on silica eluting with 4:1
iso-hexane / Et0Ac gives (R)-4-[4-(3-Bromo-propyl)-phenoxymethyI]-2,2-  WO
2009/074575PCT/EP2008/067110 168 



dimeth111,3] dioxolane as a colourless oil which solidifies; 'H NMR (CDCI;):
1.39 (3H, s), 1.43 (3H,$), 2.02 (2H, pent, j = 6.9 Hz), 2.63 (2H, tr, j = 6.9
Hz), 3.38 (2H, tr, j = 6.9 Hz), 3.90 (2H, m), 4.02 (1H, m), 4.15 (11J, m),
4.46 (1H, pent, j = 6.9 Hz), 6.82 (2H, d, J = 7.4 Hz), 7.10 (2H, d, J = 7.4
Hz). A solution of N-(diphenylmethylene) aminoacctonitrile (5.14 g, 23.4 mmol)
in DCM (12 ml) is treated with (R) 4 14 (3 bromo
propyI)-phenoxymethy11-2,2-dimethl-[1,31 dioxolanc (8.1 g, 24 mmol) in DOA (12
ml) and cooled to 0 C. 48% aqueous NaOH (20 ml) is added followed by
benzyltriethylammonium chloride (530 mg, 2.4 mmol) and the resulting mixture
is allowed to warm to room temperature. After stirring vigorously for 4 hours
mixture is diluted with DCM (100 ml) and the aqueous portion is removed. The
organic layer is washed with water (2 x 50 ml), brine, dried (MgSO4), filtered
and concentrated in vacua . The crude product is purified by chromatography on
silica eluting with 15:1 /so-hexane/diethyl ether to 4:1 iso-hexanc/diethyl
ether to yield
2-(Benzhydrylidene-amino)-5-[4-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-
phenyl'pentanenitrile as a yellow oil; 11-INMR (CDC13): mix of
diastereoisomers 1.39 (3H, s), 1.43 (3H,$), 1.71 (2H, m), 1.80-1.98 (2H, m),
2.52 (2H, tr, j = 7.0 Hz) 3.90,(2H, m), 4.02 (1H, m), 4.10- 4.22 (IFT, m),
4.47 (1H, pent, J = 6.9 Hz), 6.82 (2H, d, J = 7.4 Hz), 7.05 (2H, d, J = 7.4
Hz), 7.19 (2H, m), 7.35 (2H, tr, J = 7.2 Hz), 7.40-7.50 (4H, m), 7.60 (2H, d,
j = 7.1 Hz). Step 6  To a solution of
2-(benzhydrylidenc-amino)-514-((R)-2,2-dimethyl-[1,3Jdioxolan-4-
ylmethoxy)-phenyljpentanenitrilc (7.2 g, 15.5 mmol) in THE (50 ml) is added a
2M HC1 (aq) (5 m1). The solution is heated at 40 C for 4 hours and then
allowed to cool to room temperature. The pH is adjusted to pH 9-10 using
saturated aqueous sodium hydrogen carbonate solution and the organic solvent
is removed in vacua. The crude residue is dissolved in Et0Ac (100 ml) and
washed with water, brine, dried (MgSO4), filtered and concentrated in Vaal().
The resulting residue is purified by chromatography on silica eluting with 5:1
to 1:1 iso-hexane/ethyl aEt0Ac and 1% triethylamine to yield 2-Amino 5 [4 ((R)
2,2 dimethy1-11,31dioxolan-4-ylmethoxy)-phenyll-pentanenitrile as a colourless
oil which solidifies; IFT NMR (CDC13): mixture of diastereoisomers 1.39 (3H,
s), 1.43 (3H,$), 1.70-1.87 (4H, m), 2.60 (2H, tr, J = 7.1 Hz), 3.62 (1H, br),
3.90  WO 2009/074575PCT/EP2008/067110 169 (2H, m), 4.00-4.18 (2H, m), 4.48
(1H, pent,' = 6.9 Hz), 6.82 (2H, d, j = 7.4 Hz), 7.10 (2H, d, I = 7.4 Hz).
IM+1-11. 305 Step 7  A solution of
2-amino-5-14-((R)-2,2-dimethy1-0,31dioxolan-4-ylmethoxy)-phenyljpentanenitrile
(1.7 g, 4.28 mmol) in a 2M ammonia in methanol solution (50 nil) is passed
through a H-CUBE apparatus fitted with a Raney nickel CatCart at 50 ^C and a
hydrogen pressure of 50 bar and a flow rate of 1.5 ml/min. After 5 hours of
continuous cycling of the solution the reaction mixture is concentrated in
vatuo to give
5-14-((R)-2,2-Dimethy1-[1,31dioxolane-4-ylmethoxy)-pheny11-pentane-1,2-diamine
as a light-yellow oil; ft/1+K+ 309 Intermediate I 5- 4-Methox - lierumnine
This compound is prepared analogously to Intermediate H by replacing
(314-((R)-2,2- dimethy111,31dioxolan-4-ylmethoxy)-phenyl]-propan-1-ol with
4-(4-methoxypheny1)- 1-butanol. Intermediate J 1-Aminomethyl-cyclooentvlamine
Step 1  To a cooled 0 C solution of (1-cyano-cyclopenty1)-carbamic acid
tert-butyl ester (430 mg, 2.04 mmol) in dry Tiff (4.3 ml) under an atmosphere
of argon is added dropwise 1.0 NI LiA1H4 (6.13 ml, 6.13 mmol). The reaction
mixture is allowed to warm to room temperature and stirred for 3.5 hours. The
mixture is then re-cooled to 0 C and cautiously quenched with water (0.4 nil)
: 15% NaOH (0.8 nil): water (1.2 ml) (1:2:3 eq). The resultant mixture is
filtered through Celite0 (filter material) to remove the inorganic solids and
rinsed with WON. The filtrate is concentrated in vacua, to yield a white
solid, which is purified by chromatography on silica eluting with 30% Me0H in
DCM to afford (1-Aminomethyl-cyclopenty1)-carbamic acid tert-butyl ester;
[M+T-It- 215.  WO 2009/074575PCT/EP2008/067110 170 Iodotrimethylsilane (0.091
nil, 0.67 mmol) is added dropwise to a solution of (1-
aminomethyl-cyclopentyl)-carbamic acid tert-butyl ester (120 mg, 0.56 mmol) in
DCM (2.4 nil) and left to stir overnight. The resulting suspension is quenched
with McOH (2.4 ml) and concentrated in men to yield 1
-Aminomethyl-cyclopentylamine as a dark oil, which is used without further
purification. Intermediate K (4-(110-4 5-Diamino-penty1)-phenol 



Steps 1 and 2
(R)-2-tert-Butoxycarbonylamino-5-(4-tert-butoxy-phenyl)-pentanoic acid ethyl
ester is prepared according to the procedure of Ding, Chuanyong.; Ma, Rujian.;
Rong, Guobin. Preparation of w-Phenyl-(2S)-N-Boc-amino Acid Ethyl esters;
Chinese Journal of Organic Chemistry Vol 26(12) 2006, 1694 8c1695, replacing
Ethyl Boc-Lpyroglutamate with Ethyl Boc-D-pyroglutamate & Bromomethyl-benzene
with 1- Bromo-4-tert-butoxy-benzene in Example 2a, using preparation steps
2.2, 2.3, and 2.5; [M+H]- 394 Stc.p_3
(R)-2-tert-Butoxycarbonylamino-5-(4-tert-butoxy-phenyl)-pentanoic acid ethyl
ester (179 g, 460 mmol) is dissolved in 7M NH3 in Me0H (400 ml, 2800 mmol) and
stirred at room temperature for 4 days. The reaction is concentrated in vacua
keeping the temperature below 30 C to afford I (R) 4 (4 ten
Butoxy-phenyl)-1-carbamoyl-butyllcarbamic acid tert-butyl ester [M+HP- 364
Step 4  A solution of [(R)-4-(4-tert-Butoxy-phenyl)-1-carbamoyl-butyl]arbamic
acid tertbutyl ester (167 g, 458 mmol) in 1 M HCI in Et20 (4000 ml) is stirred
at room temperature for 3 days. After this time, a white solid forms which is
collected by filtration and washed with Et20 to yield
(R)-2-Amino-5-(4-hydroxy-phenyl)-pentanoic acid amide; [M+H]- 209 Step 5  To a
stirred solution of (R)-2-Amino-5-(4-hydroxy-phenyl)-pentanoic acid amide (5
g, 24.01 mmol) in THE (250 nil) is added imidazole (4.90 g, 72 mmol), followed
by tert-  WO 2009/074575PCT/EP2008/067110 171 butyldimethylchlorosilane (3.98
g, 26.4 mmol). The resulting solution is heated at 70 C for 4 hours and then
allowed to cool to room temperature. Dilution with Et20 (200 ml) washing with
water (2 x100 ml) and brine (100 ml), drying MgSO4, and concentration in
127010 yields (R)-2-Amino-5-[4-(tert-butyl-dimcthyl-silanyloxy)-
phenyIJ-pentanoic acid amide; [M+HJ*323 Step 6   A solution of
(R)-2-Amino-5-14-(tert-butyl-dimethyl-silanyloxy)-phenyll-pentanoic acid amide
(7.74 g, 24 mmol) in THE is stirred at 5 C. and borane (96 ml of a 1 M
solution in THE, 96 mmol) is added. The mixture is stirred at 5 C until a
homogeneous mixture is obtained and then stirred at room temperature for 30
minutes and 35 C for 3 hours. After this time, further boranc (24 ml of a 1 M
solution in THF, 24 mmol) is added and the reaction is heated at 35 C for 18
hours. After this time, a further portion of borane (24 ml of a 1 M solution
in THF, 24 mmol) is added and the reaction heated at 35 C for a futher 24
hours. After this time, the reaction is cooled to 10 ^C, and quenched by
adding dropwise to Me0H (50 ml) at -5 C. After allowing to warm to room
temperature the solvent is removed in VaCtiO to afford a yellow oil. The oil
is dissolved in Me0H (250 ml) and SCX-2 silica (180 g, 0.63mmol/g, 120 mmol)
is added. The silica suspension is shaken for 18 hours, the silica is removed
by filtration, washed with Me0F1 (3 x 100 ml), then suspended in 7M NH3 in
Me0H and shaken for 18 hours. The silica is removed by filtration and the 7M
NH3 in McOH is removed in vacua to afford the title compound as a yellow oil;
IM+Fit- 195 Intermediate L 4-(6)-4,5-Diamino-penty1)-nhenol This compound is
prepared analogously to Intermediate K (NVP-QI3M333), replacing Ethyl
Boc-D-pyroglutamate in step 1 with Ethyl Boc-L-pyroglutamate; [M+HJ+ 195
lntermedate M (1U-ten-butyl 5-14-hydroxvnhenvIlpentanc-1,2-divIdicarbamate To
a solution of (4-((R)-4,5-Diamino-penty1)-phenol (Intermediate K) (775 mg,
1.99 mmol) in DCM (10 ml) is added triethylamine (1.14 ink 8.08 mmol) and a
solution of  WO 2009/074575PCT/EP2008/067110 



172 di-tert-butyl dicarbonate (1.33 g, 6.08 mmol) in DCM (10 ml) and the
resulting solution is stirred at room temperature for 18 hours. The solvent is
removed in vacua and the residue purified by chromatography (Si0),
Et0Ac/iso-hexane) to afford the title compound; [M+1-11* 395 Intermediate N
(S)ert-butyl 5-(4-hvdroxvnhenyl)pentane-1 2-diyldicarbamate This compound is
prepared analogously to Intermediate M, (R)-tert-butyl 5-(4-
hydroxyphenyl)pentane-1,2-diyldicarbamate replacing Intermediate K,
(4-((R)-4,5- Diamino-penty1)-phenol with Intermediate L,
4-(($)-4,5-Diamino-penty1)-phenol; IM+H1+ 395 Intermedate 0 R -3- 4- R -4
5-Diainiim-eiT-roaile-12-cliol. Step 1  Triethylamine (8.37 ed, 0.06 mmol) and
(R)-(+)-glycidol (96 ed, 1.442 mmol) are added to a solution of (R)-tert-butyl
5-(4-hydroxyphenyl)pentane-1,2-diyldicarbamate (Intermedate M) (474 mg, 1.20
mmol) in Et0H (5 ml) and the resulting solution is heated at 90 C for 18
hours. The reaction is allowed to cool to room temperature and concentrated in
vatuo. Purification by chromatography (SiG), Et0Ac/iso-hexane) affords
f(R)-2-tert-Butoxycarbonylamino-5-14-((R)-2,3-dihydroxy-propoxy)-phenyllpentyl
l-carbamic acid tert-butyl ester; IM-FE11+ 469 Step 2
{(R)-2-tert-Butoxycarbonylamino-5-14-((R)-2,3-dihydroxy-propoxy)-pheny11-penty
llcarbamic acid tert-butyl ester (94 mg, 0.201 mmol) is stirred with a
solution of 1 Ni HC1 in Et20 (3 ml) for 18 hours and then loaded onto a 1 g
SCX-2 cartridge washed with WON (30 ml), followed by 7M NH3 in WON (30 m1).
The NH3 fraction is concentrated in vacuo to give the title compound,
(R)-3-14-((10-4,5-Diamino-penty1)- phenoxyl-propane-1,2-diol Intermedate H
(R)-3-14-((R)-4,5-Diamino-penty1)- phenoxykpropanc-1,2-diol; [M+H]* 269  WO
2009/074575PCT/EP2008/067110 173 Intermedate P
(R)-344-((S)-4,S-Diamino-oentv1)-ohenoxvi-oropane-1,2-diol This compound is
prepared analogously to Intermediate 0 replacing (R)-tert-butyl 5-
(4-hydroxyphenyl)pentane-1,2-diyldicarbamate (Intermediate M with
(S)-tert-butyl 5- (4-hydroxyphenyl)pentane-1,2-diyldicarbamate (Intermediate
N); [M+FIF- 269 Intermediate Q 2- 4- R -4 5-Diamino- entvlhan-4-1A-ethanone
(R)-tert-butyl 5-(4-hydroxyphenyl)pentane-1,2-diyldicarbamate (Intermediate M)
(446 mg, 0.565 mmol) is dissolved in DMF (10 ml) and Cs2C0; (368 mg, 1.131
mmol) and 2-bromo-1-morpholinethanone (118 fig, 0.565 mmol) are added. The
reaction is stirred at room temperature for 40 minutes, then diluted with
water (20 ml) and extracted with Et0Ac (2 x 50 m1). The organic layers are
dried over MgSO4 and the solvent concentrated in vacuo to give a clear oil.
Purification by chromatography on a Waters 3000 prep HPI.0 system (Microsorbni
08 Water/ MeCN +0.1% YEA) yields a clear oil, which is dissolved in dioxane (4
ml) and treated with 4 M NCI in dioxanc (4 ml) and stirred at room temperature
for 4 days. Concentration in vacuo affords a white foam which is dissolved in
Me0H (3 ml) and loaded onto a 10 g SCX-2 cartridge which is washed with Me0H
(60 nil) and 7M Nth in Me0H (60 ml). The NH3 fractions arc combined and
concentrated in vacua to give the title compound as a colourless oil; IM+FIF
322 Intermediate R 5-(4-Methoxv-phenyl)-hexane-1 2-diamine  This compound is
prepared analogously to Intermediate I by replacing 4-(4-
methoxypheny1)-1-butanol with 4-(4-methoxypheny1)-1-pentanol. Intermediate S 



S -4 5-Diamino ent -carbamic acid benz leste Step 1  Concentrated FIC1 (15
nil) is added to a suspension of Not-B0C-245-Z-L-ornithine (5.00 g, 13.65
mmol) in 2,2-dimethoxypropane (150 ml). An endotherm occurs and the resulting
solution is left to stir at room temperature for 6 hours. The solvent is then
WO 2009/074575PCT/EP2008/067110 174 reduced in vacua to approximately 50 ml
and diethyl ether (100 ml) is added to turn the solution turbid. On stirring a
thick white suspension forms. The white solid is collected by filtration and
rinsed with diethyl ether (100 ml). The white solid is dissolved in McOH (30
ml) and diethyl ether (200 ml) is added to precipitate a white solid that is
collected by filtration and rinsed with diethyl ether. The solid is dissolved
in DCM and washed with 2 N NaOH (75 ml). The organic phase is dried over MgSO4
and the solvent evaporated in vacua to yield
(S)-2-Amino-5-benzyloxycarbonylaminopentanoic acid methyl ester as a
colourless oil; I-M+HE- 280.78 Step 2
(S)-2-Amino-5-benzyloxycarbonylamino-pentanoic acid methyl ester (2.80 g, 9.99
mmol) and 7N1 NH3 in Me0H (20 ml) is stirred at room temperature for 72 hours.
The reaction mixture is evaporated to dryness in vacua to yield a white solid.
The white solid is suspended in diethyl ether before filtration and drying to
yield ((S)-4- Amino-4-carbamoyl-butyl)-carbamic acid benzyl ester. Step 3
((S)-4-Amino-4-carbamoyEbutyl)-carbamic acid benzyl ester (1.87 g, 7.071 mmol)
is suspended in dry THF (40 ml) and cooled to 10C in an ice bath under
nitrogen. Borane (28.3 ml of a 1 M solution in THF, 28.3 mmol) is added. The
ice bath is removed and the suspension heated to 70 C and then left to stir at
this temperature for 3 hours. Further borane (28.3 ml of a 1 M solution in
THF, 28.3 mmol) is added and then after an hour the same amount of 1M borane
in THE isadded again. After a final hour at 70C the reaction mixture is
quenched with Me0H (40 ml). The solvent is reduced in vacua to approximately
50 ml. This is diluted with 5 N4 HCI (100 ml) and washed with diethyl ether (3
x 100 ml). The aqueous phase is basified to OM with 2N NaOH and product
extracted into Et0Ac (3 x 100 ml). The organic phases are combined, dried over
NIgSO4 and the solvent evaporated in vacuo to yield the title compound as a
colourless oil. Intermediate T 3,5-Diamino-6-chloro-ovrazine-2-carboxvlic acid
[(S)-4-(4-amino-buta-imidazolidin12E  WO 2009/074575PCT/EP2008/067110 175 To a
suspension of (41(S)-2-[(E)-3,5-Diamino-6-chloro-pyrazine-2-carbonylimino]-
imidazolidin-4-ylkbutyl)-carbamic acid benzyl ester (Ex. 5) (0.110 g, 0.239
mmol) in dry DCM (20 ml) is added iodotrimethylsilanc (0.130 ml, 0.956 mmol).
The reaction mixture is stirred at room temperature for 3.5 hours. Me0H is
added to the suspension yielding a solution. Purification by catch and release
resin (SCX-2) eluting with Me0H and 7 M NH3 in Me0H yields the title compound
as a brown oil; [M-FH]327.1 Intermediate U
4-Amino-4-aminomethyl-eiperidine-1-carboxylic acid tert-butyl ester Step 1  To
a solution of 4-amino-4-cyano-piperidine-1-carboxylic acid tert-butyl ester
(11.5 g, 51.0 mmol) in pyridine (20 ml) at 0 C is added trifluoroacetic
anhydride (11.0 ml) slowly and the reaction mixture is stirred at 0 C for 4 h.
The reaction mixture is diluted with DCM, washed with brine, dried over Na1SO4
and concentrated in vacua. The residue obtained is dissolved in DCM and
re-precipitated by adding petroleum ether. The supernatant solvent mixture is
decanted and the product is washed again with petroleum ether and dried under
vacuum to afford
4-Cyano-4-(2,2,2-trifluoroacetylamino)-piperidine-1-carboxylic acid tert-butyl
ester as an oil; 1H NMR (d6- DMS0): 1.40 (9H, s), 1.81-1.88 (2H, m), 2.26-2.32
(2H, m), 2.99-3.15 (2H, m), 3.79- 3.82 (2H, m),10.1 (1H, s). 



Step 2  To a solution of cyano-4-(2,2,2-trifluoro-acetylamino)-piperidine1
-carboxylic acid tert-butyl ester (10.0 g, 31.0 mmol) in Et0H (150 ml) is
added Raney nickel (-1.5 g) and the reaction mixture is stirred under an
atmosphere of hydrogen for 3 days. A further quantity of Raney nickel (-1.5 g)
is added and the reaction mixture is further stirred for 2 days. The reaction
mixture is filtered through a plug of CeliteTM (filter material) and the
filtrate is concentrated in vacno to obtain 4-Aminomethy1-4-(2,2,2-
trifluoro-acetylamino)-piperidine-1-carboxylic acid tert-butyl ester as a
viscous oil that is used crude without further purification.  WO
2009/074575PCT/EP2008/067110 176 Toasolutionof
4-aminomethy1-4-(2,2,2-trifluoro-acetylamino)-piperidine-1- carboxylic acid
tert-butyl ester in McOH (70 nil) is added a 30% aqueous solution of ammonia
(70 ml) and the reaction mixture is stirred at 80 C overnight. The reaction
mixture is concentrated in vacuo to
4-Amino-4-aminomethyl-piperidine-1-carboxylic acid tert-butyl ester as a brown
oil that is used crude without further purification; [M+Fl]- 230. Intermediate
V 3-(3-Isoororioxv-pvlsulfamoy1)-benzoic acid 3-Isopropoxypropylamine (1.1
eq.) is dissolved in THF with stirring at room temperature.
N,N-diisopropylethylamine (1 eq.) is added follwed by methyl 3-
(chlorosulfonyl)benzoic acid (1 eq.). The reaction mixture is stirred at room
temperature for 2 hours before the solvent is evaporated in vacua to yield the
crude titled product. Intermediate W 3-(3-Isopropyl-ureido)-benzoic acid A
suspension of 3-Aminobenzoic acid (20 g, 145.8 mmol) in TI-IF (300 ml) is
heated to 60C to form a clear solution. I-propylisocyanate (14.9 g 175 mmol)
is added over 30 minutes. During the addition the product starts to
precipitate. After complete addition toluene (300 ml) is added. The reaction
mixture is stirred at 60 C for 4.5 hours. The heating bath is removed and the
mixture is stirred overnight at room temperature. Finally the suspension is
filtered and washed with a mixture of 1:1 THF : toluene (200 ml). The product
is dried at 60 C for 18 hours to to yield 3-(3- Iso pro pyl-ureido)-benzoic
acid Intermediate X 5-0xo-14Thirrol-1-vl-orooy1)-pyrrolidine-3-carboxvlic acid
Step 1  To a solution of 5-0xo-pyrrolidine-3-carboxylic acid methyl ester (1
eq.) in dry DMF is added NaH (1.1 eq.) followed by
1-(3-bromo-propy1)-1H-pyrrole (1 eq.). The reaction mixture is stirred at room
temperature overnight. Purification is by normal  WO
2009/074575PCT/EP2008/067110 177 phase chromatography to yield
5-0xo-1-(3-pyrrol-1-yl-propy1)-pyrrolidine-3- carboxylic acid methyl ester.
Step 2  To a cooled solution (0 .(') of
5-0xo-1-(3-pyrrol-1-yl-propy1)-pyrrolidine-3-carboxylic acid methyl ester in
THF, 0.2M LiOH is added and RM is stirred for 3 hours gradually warming to
room temperature. Reaction mixture is acidified with 1N HCI and product
extracted into ethyl acetate. The organic phase is washed with brine, dried
over magnesium sulphate and the solvent evaporated in vacuo to yield
5-0xo-1-(3-pyrrol-1- yl-propy1)-pyrrolidine-3-carboxylic acid. 



Intermediate Y 2-(3-lsopropyl-ureido)-isonicotinic acid Step I  To a solution
of ethyl 2-aminoisonicotinate (500 mg, 3.01 mmol) in DMF (10 ml) is added
triethylamine (1.26 ml, 9.03 mmol) and then isopropyl isocyanate (512 mg, 6.02
mmol). The reaction mixture is heated in a microwave at 140 "C for 2 hours.
The reaction mixture is diluted with Et0Ac, washed with water (x5), brine,
dried (Mg504) and concentrated in vacuo. Chromatography (5i02, Me0H/DCM)
affords 2-(3-Isopropyl-ureido)-isonicotinic acid ethyl ester; [M-FF1]* 252
Step 2  To a solution of 2-(3-lsopropyl-ureido)-isonicotinic acid ethyl ester
(130 mg, 0.52 mmol) in Me0H (5 ml) is added 2 M NaOH (2.5 ml) and the
resulting solution is stirred for 1.5 hours at room temperature. The solvent
is removed in vacuo and sat. aq. NH4CI solution is added. The pH of the
aqueous phase is adjusted to 1 using 1 Ni ILCI and the product extracted into
F.t0Ac, dried (Mg504) the solvent removed in vactio to afford
2-(3-Isopropyl-ureido)-isonicotinic acid as a white solid; [M-FFI]- 224
Intermediate Z 1-IsooronvIcarbamovl-1H-indole-4-carboxylic acid This compound
is prepared analogously to Intermediate Y by replacing ethyl 2-
aminoisonicotinate in step 1 with methyl indo1-4-carboxylate; [M+ILI+ 247  WO
2009/074575PCT/EP2008/067110 178 Intermediate AA -
4-(3-Isopropyl-ureido)-benzoic acid This compound is prepared analogously to
Intermediate Y by replacing ethyl 2- aminoisonicotinatc in step 1 with methyl
4-aminobenzoatc; [M+Eifi 237. Intermediate AB -
6-(3-isopropyl-ureido)-nicotinic acid This compound is prepared analogously to
Intermediate Y by replacing ethyl 2- aminoisonicotinate in step 1 with methyl
6-aminonicotinate; [M+Hji- 224. Intermediate AC -
[4-(2-Methoxy-ethoxymethoxy)-phenyl]acetic acid Step 1  To a solution of
methyl 4-hydroxyphenylacetate (200mg, 1.20 mmol) in DCM (5 ml) is added DIPEA
(0.315 ml, 1.81 mmol), and then MEMO (0.204 ml, 1.81 mmol), and the resulting
reaction mixture is stirred for 2 hours at room temperature. An additional
portion of MEMCI (0.102 ml, 1 mmol) and of D1PEA (0.158 ml, 1 mmol) are added,
and the reaction mixture is stirred for a further 16 hours. An additional
portion of MEMCI (0.102 ml, 1 mmol) and of D1PEA (0.158 ml, 1 mmol) are added
and the reaction mixture is stirred for 3 hours. The reaction mixture is
diluted with DCM and washed with 0.5 Ni HCI, 1 M NaOH and then 0.5 Ni HCI,
dried (Mg504) and concentrated in vacua to afford
14-(2-Methoxy-ethoxymethoxy)-phenyli-acetic acid methyl ester Step 2  To a
solution of 14-(2-Methoxy-ethoxymethoxy)-phenyll-acetic acid methyl ester (192
mg, 0.76 mmol) in Me0H (3 ml) is added 2 M NaOH (3 ml). The reaction mixture
is stirred for 16 hours at room temperature. The solvent is removed in vacua
and the residue dissolved in Et0Ac and washed with sat. a]. NH4CI solution,
dried (Mg504) and concentrated in vacua to yield
[4-(2-Methoxy-ethoxymethoxy)-phenyl]acetic acid Intermediate AD 



iLL 2-Meth oxv-ethoxvmethoxv  -ionic acid d  WO 2009/074575PCT/EP2008/067110
179 This compound is prepared analogously to Intermediate AC by replacing
methyl 4- hydroxyphcnylacetate in step 1 with
methyl-3-(4-hydroxyphenyl)propionate. Intermediate AE 3-fl- a h vdro- Niran
-2- I o x -- henvl - ro ionic acid Step 1  Methyl
3-(4-hydroxyphenyl)propianoate (0.1 g, 0.55 mmol) is dissolved in DME (5 ml)
and NaH (0.033 g of a 60% dispersion in mineral oil, 0.83 mmol) is added. The
reaction mixture is stirred at room temperature for 15 minutes then 2-(2-
bromethoxy)tehtrahydro-2-H-pyran (0.109 ml, 0.72 mmol) is added and the
reaction mixture is left to stir for 18 hours. Dilution with Et0Ac (50 ml),
washing with water (25 ml), saturated NaTICO3 (25 ml) and brine (25 ml),
drying over Mg504, and concentration in vacua yields
3-(4-12-(Tetrahydro-pyran-2-yloxy)-ethoxyl-phenyllpropionic acid methyl ester
as a colourless oil; INEFHE 309 Step 2
344-[2-(Tetrahydro-pyran-2-yloxy)-ethoxy]-phenyll-propionic acid methyl ester
(0.12 g, 0.39 mmol) is dissolved in McOH (3 ml) and 2M NaOH solution (3 ml) is
added and the resulting solution is stirred at room temperature for 18 hours.
The reaction mixture is diluted with saturated ammonium chloride solution (20
ml) and extracted with Et0Ac (100 ml x 2). The organic phased are combined,
dried over Mg504, the solvent removed in vacuo to yield the title compound as
a colourless oil; IM+HE- = 295 Intermediate AF P Tidin-4-vImethoxheno ionic
acid Step 1  To a solution of Methyl 3-(4-hydroxyphcnyl)propanoate (0.5 g,
2.77 mmol) in dry DMF (10 nil) is added potassium carbonate (0.76 g, 5.55
mmol) followed by 4- (bromomethyl)pyridine hydrobromide (0.7 g, 2.77 mmol).
The reaction mixture is stirred at room temperature overnight then poured into
water (80 ml) and extracted with Et0Ac (40 ml). The organic phase is washed
with brine, dried (MgSO4) and the solvent removed in vacuo to yield a dark
brown oil. Chromatography (Si02, Et0Ac) yields
3-14-(Pyridin-4-ylmethoxy)-phenyli-propionic acid methyl ester as a colourless
oil; [M+HR 272.0  WO 2009/074575PCT/EP2008/067110 180 Step 2 To a solution of
3-14-(Pyridin-4-ylmethoxy)-phenyll-propionic acid methyl ester (0.28 g, 1.03
mmol) in TILL (5 ml) and MeOLT (5 ml) at room temperature is added 2 N LiOH
(0.52 ml, 1.032 mmol) and the resulting solution is stirred overnight. Further
2 N LiOH (0.103 ml) is added and the reaction mixture stirred for a further 1
hour. The reaction mixture is concentrated in vacua and the residue is diluted
with water (50 ml) followed by Et0Ac. The aqueous phase is acidified to pH2
with 1 N HC1, and extracted with DCM. The organic phase is concentrated to a
third of its volume in vacua until a white powder precipitates which is
collected by filtration to yield the title compound; [M+H]- 258.0 Intermediate
AG 3-(4-tert-Butoxvcarbonylmethoxv-phenyl)-propionic acid 



Step 1  To a stirring solution of methyl 3-(4-hydroxyphenyl)propanoate (2 g,
11.10 mmol) in dry DMF (30 nil) at room temperature is added potassium
carbonate (1.53 g, 11.10 mmol) followed by tert-butyl 2-bromoacetate (2.17 g,
11.10 mmol). The reaction mixture is purged with nitrogen, then stoppered and
left stirring at room temperature for 7 days. The reaction mixture is poured
into water (200 ml) and extracted with Et0Ac (100 nil), washed with brine,
dried (Mg504), filtered and evaporated in vacua to yield a pale yellow oil.
Flash chromatography (Si02, Et0Actiso-hexane) yields 3-(4-
tert-Butoxycarbonylmethoxy-phenyl)-propionic acid methyl ester as a clear oil.
Step 2  To a solution of 3-(4-tert-Butoxycarbonylmethoxy-phenyl)-propionic
acid methyl ester (2.70 g, 9.17 ininol) in THE (80 ml) is added 0.2N lithium
hydroxide (45.9 ml, 9.17 mmol) at 0 0C and the reaction mixture is stirred at
0 'V for 4.5 hours. 1M MCI (15 nil) is added and the product is extracted
using Et0Ac (x3). The organic phase is dried (Na2504) and concentrated in
vacua to yield a white solid. Flash chromatography (Si02, 10% Et0Ac in CH202 ,
then 20% Et0Ac in CH202) yields
3-(4-tertButoxycarbonylmethoxy-phenyl)-propionic acid as a white solid.  WO
2009/074575PCT/EP2008/067110 181 3-(4-CarbamovImethoxv-phenyl)-oro ionic acid
This compound is prepared analogously to Intermediate AG by replacing
tert-butyl 2- bromoacctate in step 1 with 2-bromoacetamidc; IM-FET1+ 530.1
Intermediate Al 1- 4- 2-Carboxv-ethvl - henoicr-c-.11obutaitecarborlic acid
ethyl ester This compound is prepared analogously to Intermediate AG by
replacing tert-butyl 2- bromoacetate in step I with ethyl
1-bromocyclobutane-carboxylate; [M+HE 293.0 Intermediate AJ
2-[4-(2-Carboxv-ethyl)-ohenoxv]-2-methyl-orpoionic acid tert-butvl ester This
compound is prepared analogously to intermediate AG by replacing tert-butyl 2-
bromoacetate in step I with tert-butyl 2-bromoisobutyrate.NMR (DMSO-d6): 1.40
(9H, s), 1.48 (6H, s), 2.49 (2H, t, I = 7.5), 2.75 (2H, t, j = 7.5), 6.71 (2H,
d, I = 8.5), 7.11 (2H, d, I = 8.50), 12.10 (1H, s). Intermediate AK
(4-Methocbonvhlwnvl - m 0Mc acid Step 1  To a solution of
3-(4-hydroxyphenyl)propanoic acid (3.32 g, 20 mmol) in dry DIVEF (20 ml) is
carefully added 1,1'-carbonyldiimidazole (3.24 g, 20 mmol) portionwise. The
reaction mixture is stirred at 40 C for 2 hours after which time DBIJ (6.02
nil, 40 mmol) and tert-butanol (4.78 ml, 50 mmol) are added and the reaction
in ixt ure is now stirred at 65 C for 2 days. The reaction mixture is allowed
to cool to room temperature and poured into water (50 nil) and the product is
extracted with diethyl ether (3 x 30 ml). The organics are combined, dried
(Mg504) and the solvent removed   vacuo to give a yellow oil. Purification by
flash chromatography (Si02, Et0Ac/isohexane) yields
3-(4-Hydroxy-phenyl)-propionic acid tert-butyl ester as a colourless oil. 1H
NNIR ( DMSO-d6) 9.1 (1H, s), 7.0 (2H, d, I = 8.45), 6.65 (2H, d, l = 8.45),
2.7 (2H, t, I = 7.28), 2.4 (2H, t, I = 7.28), 1.4 (9H, s). 



WO 2009/074575PCT/EP2008/067110 182 To a solution of
-(4-Hydroxy-phenyl)-propionic acid tert-butyl ester (1 g, 4.50 mmol) in dry
DMF (20 nil) at room temperature under argon is added potassium carbonate
(0.62 g, 4.50 mmol) followed by methyl bromoacetate (0.43 nil, 4.50 mmol) and
the reaction mixture is stirred at room temperature. The reaction mixture is
diluted with Ff0Ac and washed with water, dried (MgSO4) and evaporated in
vacuo to yield a clear colourless liquid. Purification on a Waters 3000 prep
HPLC system (OS, MeCN/water) yields 3-(4-Methoxyearbonylmethoxy-phenyl)
-propionic acid tert-butyl ester as a pale yellow oil. Step 3  To
3-(4-Methoxycarbonylmethoxy-phenyl)-propionic acid tert-butyl ester (0.097 g,
0.33 mmol) is added a 90% solution of TEA in DCM (2 ml) and the resulting
solution is stirred at room temperature for 1 hour. The solvents are removed
in vacua to yield 3-(4-Methoxycarbonylmethoxy-phenyl)-propionic acid as an
off-white powder; [M+H-18J+ 256.0 Intermediate AL 3- 4- 2-Pro mix
carbonhenvl1-pro pionic acid To a solution of 3,3'-(1,4-phenylene)dipropanoic
acid (250 mg, 1.125 mmol) DCM (15 ml) is added 4-dimethylaminopyridine (137
mg, 1.125 mmol) and propanol (3 ml, 40.1 mmol). The solution is cooled to 0 0C
and dicyclohexylcarbodiimide (232 mg, 1.125 mmol) is added and the resulting
solution is stirred at 0 C for 30 minutes and 2 hours at room temperature.
Concentration in vacua affords a white solid which is suspended in F.00 (50
ml) and filtered to remove any insoluble material. The filtrate is
concentrated in vacua and purification by chromatography (Si0i,
Et0Aciiso-hexane) affords the title compound. Intermediate AM 3- 4- 2-Ethox
cm-bonienvl - ro ionic acid This compound is prepared analogously to
Intermediate AL replacing propanol with ethanol.  WO
2009/074575PCT/EP2008/067110 183 3- 4- 2-Methoxvca bonlIvl- hen -rro ionic
acid This compound is prepared analogously to Intermediate AL replacing
propanol with methanol. Intermediate AO
1-(2-Phenoxy-ethyl)-1H-indole-4-carboxvlic acid Sterl  NaH (60% dispersion in
mineral oil, 68.5 mg, 1.71 mmol) is added to solution of methyl
indole-4-carboxylate (200 mg, 1.142 mmol) in IMF (5 ml) and the resulting
suspension is stirred at room temperature for 20 minutes. After this time (2-
bromoethoxy)benzene (298 mg, 1.484 mmol) is added and the reaction is stirred
at room temperature for 18 hours. Dilution with F.t0Ac (50 ml) and washing
with water (25 ml x 2), saturated NaHCO 3 (25 ml) and brine (25 ml), drying
over MgSO4, concentration in vacuo and purification by chromatography (Sift,
Et0Ac/iso-hexane) affords 1-(2-Phenoxy-ethyl)-11-1-indole-4-carboxylic acid
methyl ester; IM+1-11+ 296 



Step 2  1-(2-Phenoxy-ethyl)-1H-indole-4-carboxylic acid methyl ester (185 mg,
0.626 mmol) is suspended in a mixture of Me0H (3 ml) and 2 M NaOH (2 m1). The
suspension is stirred at room temperature for 2 hours, THE (1 ml) is added and
the reaction is heated at 60C for 1 hour. The reaction is allowed to cool to
room temperature and diluted with sat. NH4C1 solution (10 ml), extracted with
Et0Ac ( 10 ml x 3), dried over MgSO4, and concentrated in mow to give the
title compound; [M+Fi]- 282 Intermediate AP 1 2 Toll e h1H indole 4 carbox lic
acid This compound is prepared analogously to Intermediate AO replacing (2-
bromoethoxy)benzene with 4-methylphenethyl bromide; [M+H], 280 Intermediate AQ
1-[2-(Tetrahvdro-pvran-2-yloxv)-ethyl]-IH-indole-4-carboxylic acid  WO
2009/074575PCT/EP2008/067110 184 This compound is prepared analogously to
Intermediate AO replacing (2- bromocthoxy)bcrizenc with
2-(2-bromocthoxy)tarahydro-2H-pyram1M+1-11+ 290 Intermediate AR 1- 2-
4-Metho-eth -1H-indole-4-carboxylic acid  This compound is prepared
analogously to Intermediate AO replacing (2- bromoethoxy)benzene with
1-(2-bromoethoxy)-4-methoxybenzene;1M+H1+ 312 Intermediate AS 1 2 4-tert-Butvl
ienox eth1H-indole-4-carboxylic acid This compound is prepared analogously to
Intermediate AO replacing (2- bromoethoxy)benzene with
1-(2-bromoethoxy)-4-tert-butylbenzene;1M+1-11+ 338 Intermediate AT 1- 2 1 3
Dioxan-2 1-eth11-1-indole-4-carbox Plic acid This compound is prepared
analogously to Intermediate AO replacing (2- bromoethoxy)benzene with
(2-bromethy1)1,3-dioxane; 1M+I-B* 276 Intermediate AU 2 3-Dimethvl 1 12
(tetrahydro-pyran-2-yloxy)-ethv11-1H-indole-5-carboxylic acid  This compound
is prepared analogously to Intermediate AO replacing (2- bromoethoxy)benzene
with (2-(2-bromocthoxy)tetrahydro-21-T-pyran and replacing Methyl
indolc-4-carboxylatc with 2,3-dimethy1-1H-indole-5-carboxylate;IM+K+ 318
Intermediate AV 



1-(4 4 4-Trimethoxy-butyl)-1H-indole-4-carboxvlic acid This compound is
prepared analogously to Intermediate AO
1-(2-Phenoxy-ethyl)4Hindole-4-carboxylic acid replacing (2-bromoethoxy)benzene
with trimethyl 4- bromoorthobutyrate.  WO 2009/074575PCT/EP2008/067110 185
Intermediate AW 1-[2-(2-Methoxv-ethoxvmethoxv)-ethvI]-1H-indole-4-carboxvlic
acid Sterl  NaH (60% dispersion in mineral oil, 86 mg, 2.14 TIMM I) is added
to a solution of methyl indole-4-carboxylate (250 mg, 1.427 mmol) in DMF (20
ml) and the resulting suspension is stirred at room temperature for 30
minutes. After this time (2-(2- bromoethoxy)tetrahydro-21-1-pyran (388 mg,
1.86 mmol) is added and the reaction is stirred at room temperature for 22
hours. Dilution with F.t0Ac (50 ml), washing with water (25 ml x 3), saturated
NaHCO3 (25 ml x 2) and brine (25 ml), drying over Mg504, concentration in
vacua and purification by chromatography (Sift, DCM/Me0F1) affords
1-[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-1H-indole-4-carboxylic acid methyl
ester; [M+111+ 304 Step 2  To a solution of
1[2-(Tetrahydro-pyran-2-yloxy)-ethyl]-1H-indole-4-carboxylic acid methyl ester
(120 mg, 0.396 mmol) in Me0H (10 ml) is added p-toluenesulfonic acid
monohydrate (7.25 mg, 0.04 mmol). The reaction is stirred at room temperature
for 16 hours and the solvent is removed in vacua. The residue is dissolved in
Me0H (3 ml) and loaded onto a 1 g PFAX cartridge washed with WON (20 ml). The
filtrate is concentrated in vacua to give
1-(2-Hydroxy-ethyl)-1H-indole-4-carboxylic acid methyl ester;[M+F]E 220 Step 3
To a solution of -(2-Hydroxy-ethyl)-11-1-indole-4-carboxylic acid methyl ester
in DCM (3 nil) is added DIPEA (0.129 nil, 0.739 mmol) and
1-Chloromethoxy-2-methoxyethane (0.084 nil, 0.739 mmol). The solution is
stirred at room temperature for 72 hours. The reaction is diluted with DCM (50
ml) and washed with 0.5 M HCI (20 nil), 1 Nt NaOH (20 ml) and 0.5 M HCI (20
nil). The organic layer is dried over MgSai and the solvent is removed in
vacua. Purification by chromatography (Sift, DCM/Me0F1) affords
142-(2-Methoxy-ethoxymethoxy)-ethy1]-1H-indole-4-carboxylic acid methyl ester;
[M+F]f 308  WO 2009/074575PCT/EP2008/067110 186 To a solution of
112-(2-Methoxy-ethoxymethoxy)-ethyl]H-indole-4-earboxylic acid methyl ester
(69 mg, 0.225 mmol) in McOH (2 ml) is added 2 M NaOH (1 ml) and the reaction
is stirred at room temperature for 19.5 hours, then for 2 hours at 50 C. The
reaction is allowed to cool to room temperature and the solvent removed in
vacua. To the residue is added sat. NELCI (10 ml), and the product is
extracted with Et0Ac (5 x 25 ml), washed with brine (10 ml), dried over Na604,
and the solvent is removed in vacua, to give the title compound
1-12-(2-Methoxy-ahoxymethoxy)-ethy11-1H-indole4-carboxylic acid; [M+HE 294
Intermediate AX 1-DiethvIcarbamovImethvI1H-indole-4-carboxvlic acid Step 1
Methyl indole-4-carboxylate (50 mg, 2.85 mmol ) and
2-chloro-N,N-diethylacetamide (854 mg, 5.71 mmol) are dissolved in DMF (10 ml)
and to the solution is added potassium carbonate (986 mg, 7.14 mmol). The
reaction is heated using microwave radiation at 100 ^C for 2 hours, then
diluted with DCM (60 ml) and washed with water (5 x 10 ml). Drying over Mg504,
concentration in vacua, and trituration with Et20 affords]
-Diethylcarbamoylmethy1-1H-indole-4-carboxylic acid methyl ester; I M+HE- 289.
Step 2  To a solution of Diethylcarbamoylmethyl-1hEindole-4-carboxylic acid
methyl ester (480 mg, 1.665 mmol) in Me0H (5 ml) is added 2 M NaOH (5 ml). The
reaction is heated at 50 C for 20 hours and then allowed to cool to room
temperature. The solvent is removed in vacua and the residue dissolved in
water (10 ml). The pH of the solution is adjusted to 5 using 1 M HCI and the
resulting solid is collected by filtration to give the title compound
1-Diethylcarbamoylmethyl-1H-indole-4-carboxylic acid; 



I M+HE 275 Intermediate AY 4-[6-((R)-2 2-Dimethy141
3klioxolan-4-vlinethoxv)-naohthalen-2-ylmethoxy -benzoic acid  WO
2009/074575PCT/EP2008/067110 187 To a solution of methyl
6-hydroxy-2-naphthoate (4.55 g, 22.5 mmol) in anhydrous acetone (60 ml) arc
added S-H-glycidol (2.0 g, 27.0 mmol) and K2CO3 (9.3 g, 67.3 mmol). The
reaction mixture is heated to reflux for 3 days. The reaction mixture is
filtered through Celite"' (filter material) and the filtrate is concentrated
in vacua to afford 6-((S)-2,3-Dihydroxy-propoxy)-naphthalene-2-carboxylic acid
methyl ester as a white solid; 1H NMR (DM50-d6); 3.49 (2H, t, J = 6.0 Hz),
3.85-3.88 (1H, m), 3.89 (3H, s), 4.02 (1H, dd, j = 9.9, 6.0 Hz), 4.16 (1H, dd,
j = 9.9, 4.0 Hz), 4.73 (1H, t, j = 6.0 Hz), 5.04 (1H, d, j = 5.2 Hz), 7.26
(1H, dd, j = 9.0, 2.0 Hz), 7.41 (1H, d, j = 2.0 Hz), 7.88-7.94 (2H, m), 8.04
(1H, d, J = 9.0 Hz), 8.55 (1H, s). Step 2  To
6-((S)-2,3-dihydroxy-propoxy)-naphthalene-2-carboxylic acid methyl ester (0.9
g, 3.26 mmol) in anhydrous DM-. (10 ml) is added 2,2-dimethoxypropane (2.0 ml,
16.3 mmol) and pyridiniurn p-toluenesullonate (0.08 g, 0.32 mmol) and the
reaction mixture is stirred at room temperature for 16 hours. The reaction
mixture is concentrated in vacuo and the residue is dissolved in Et0Ac. The
Et0Ac layer is washed with 10% NaHCO3, water, and brine, dried over anhydrous
Na1SO4 and the solvent is evaporated in vacuo to obtain
6-((R)-2,2-Dimethy1-I1,31dioxolan-4- ylmethoxy)-naphthalene-2-carboxylic acid
methyl ester as solid; 1H NMR (DMSO-d6): 1.32 (3H, s), 1.37 (3H, s), 3.78-3.82
(iH, m), 3.88 (3H, s), 4.11-4.20 (3H, m), 4.45-4.50 (1H, m), 7.26 (1H, dd, =
9.0, 2.0 Hz), 7.45 (1H, d, j = 2.0 Hz), 7.88 (1H, d, j = 9.0 Hz), 7.93 (1H, d,
j = 9.0 Hz), 8.04 (1H, d, j = 9.0 Hz), 8.55 (1H, s). Step 3  To a solution of
6-((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-naphthalene-2- carboxylic acid
methyl ester (1.0 g, 3.16 mmol) in anhydrous THE (20 ml) at 0 C is added
LiAlE14 (1.9 ml of a 2M solution in THE, 3.8 mmol). The reaction mixture is
stirred at room temperature overnight. The reaction mixture is concentrated in
vacua and the residue is purified by column chromatography (Si02, DCM) to
afford [6-((R)- 2,2-Dimethyl-[1,3]dioxolan-4-ylmethoxy)-naphthalen-2-y1]-Me0H
as a colourless viscous oil which solidified on standing; 1H NMR (d6-DMS0):
1.32 (3H, s), 1.37 (3H, s), 3.78 (1H, dd, J = 8.3, 6.0 Hz), 4.01-4.15 (3H, m),
4.45-4.48 (1H, in), 4.60 (2H, d, J = 6.0 Hz), 5.24 (1H, t, j = 6.0 Hz), 7.14
(1H, dd, J = 8.5, 2.5 Hz), 7.32 (1H, d, J = 2.5 Hz), 7.41 (1H, dd, J = 8.5,
1.5 Hz), 7.33-7.80 (3H, m).  WO 2009/074575PCT/EP2008/067110 188 Step 4 A
mixture of methyl 4-hydroxybenzoate (0.5 g, 3.28 mmol),
16-((R)-2,2-dimethyl[1,3]dioxolan-4-ylmethoxy)-naphthalen-2-y1J-methanol (0.9
g, 3.12 mmol) and triphenylphosphine (0.83 g, 3.16 mmol) in DCM (20 ml) is
cooled to 0 C. Diethyl azodicarboxylate (0.5 ml, 3.17 mmol) is added dropwise.
The reaction mixture is stirred at room temperature overnight. The reaction
mixture is concentrated in vacua and purified by column chromatography (Si();
Et0Ac/iso-hexane) to obtain white solid. The product obtained is once again
purified by column chromatography (neutral alumina, Et0Ac/petroleum ether) to
obtain 416-((R)-2,2-Dimethy1[1,3]dioxolan-4-
ylmethoxy)-naphthalen-2-ylmethoxykbenzoic acid methyl ester as white solid; 'H
NMR (d6-DMS0): 1.32 (3H, s), 1.38 (3H, s), 3.77-3.82 (4H, m), 4.08-4.16 (3H,
m), 4.46-4.49 (1H, m), 5.30 (2H, s), 7.15-7.21 (3H, m), 7.37 (1H, d, j = 2.0
Hz), 7.53 (1H, dd, J = 8.50, 1.5 Hz), 7.83 (2H, dd, J = 9.0, 6.0 Hz), 7.92
(3H, m). To a solution of 4-16-((R)-2,2-dimethyl-I
1,31dioxolan-4-ylmethoxy)-naphthalen-2- ylmethoxyl-benzoic acid methyl ester
(0.46, 1.09 mmol) in THE/water (10 ml of a 1:1 mixture) is added lithium
hydroxide (0.15 g, 3.57 mmol). The reaction mixture is stirred at room
temperature overnight, then at 70 C for 24 h. The reaction mixture is cooled
to room temperature, neutralized with 1.5 M HCI and the white solid obtained
is collected by vacuum filtration, washed with water and dried under vacuum to
afford 4-16-((R)-2,2-Dimethyl-I 1,31d ioxolan-4-ylmethoxy)-naphtha
len-2-ylmethoxyl-be nzoic acid. [Mt 407. Intermediate AZ 4-13-[4-((R)-2
2-Dimethvl-[1 3]dioxolan-4-ylmethoxv)-Dhenv11-nroDoxvl-benzoic acid  This
compound is prepared analogously to Intermediate AY by replacing I6-((R)-2,2-
dimethy111,3]dioxolan-4-ylmethoxy)-naphthalen-2-y1]-methanol in Step 4 with
314- UR)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-phenylkpropan-1-ol; IFT NMR
(DIVI50d6): 1.30 (3H, s), 1.35 (3H, s), 1.97-2.01 (2H, m), 2.68 (2H, t, j =
7.5 Hz), 3.72-3.75 (1H, m), 3.93-4.00 (4H, m), 4.06-4.10 (1H, in), 4.38 (1H,
dd, j = 6.0, 5.0), 6.87 (2H, d, J = 9.0 Hz), 6.92 (2H, d, J = 9.0 Hz), 7:14
(2H, d, J =, 9.0 Hz), 7.84 (2H, d, J = 9.0 Hz).  WO
2009/074575PCT/EP2008/067110 



189 Intermediate BA
4-12-[(E)-3,5-Diamino-6-chloro-ovrazine-2-carbonvlimino]-1,3,8-triazaspiro14.5
1decane-8-carbonyll-piperidine-1-carboxylic acid tert-butyl ester This
compound is prepared analogously to Example 97 by replacing 4-
benzyloxyphenylacetic acid with 1-Boc-piperidine-4-carboxylic acid; [M+H]+
536. Intermediate BB EiNaphthalene-i-sulfon lamin-benzoic acid 4 N NaOH
solution (30 nil) is added to a suspension of 4-(aminomethyl)benzoic acid
(5.01 g, 31.82 mmol) in acetone (100 ml). Toluene (100 ml) is added and the
reaction is heated at 40 C to obtain dissolution. The solution is cooled to 0C
and treated with 1-naphthalene sulfonyl choride (12 g, 51.35 mmol) in acetone
(100 ml) and the resulting reaction mixture is stirred for 3 hours. The
reaction is acidified using citric acid and concentrated in vacuo. The residue
is taken up in Et0Ac and washed with water. The aqueous layer is back
extracted with Et0Ac and the combined organic layers are washed with water,
brine, dried (Na1SO4) and the solvent removed in vacuo to yield a light brown
solid. Trituration with F.00 yields the title compound. Intermediate BC
3-(Cyclohexvl-methyl-sulfamov1)-4-methoxv-benzoic acid Step I  A solution of
methyl 3-(chlorosullony1)-4-methoxybentoate (2.0 g, 7.56 mmol) and
diisopropylethylamine (1.94 ml, 11.34 mmol) in DCM (50 ml) is treated with
N-methyl cyclohexylamine (0.70 ml, 9.07 mmol) at 0 C. The solution is stirred
at room temperature for 3 hours and N-methyl cyclohexylamine (0.70 nil, 9.07
minol) is added. The solution is partitioned between DCM (250 ml) and 0.5 N
HC1 (100 ml). The organic layer is washed with 0.5 N HO (2 x 100 ml), sat. aq.
NaHCO3 (2 x 100 ml) and water (100 ml), dried over Mg504, and the solvent
removed in vacuo to yield a yellow oil. Crystallisation (iPr20/Et0Ac) yields
3-(Cyclohexyl-methyl-sulfamoy1)-4-m ethoxy-benzoic acid methyl ester as yellow
crystals; IM+Eil 342.  WO 2009/074575PCT/EP2008/067110 190 A solution of
3-(Cyclohexyl-methyl-sulfamoy1)-4-methoxy-benzoic acid methyl ester (1.50 g,
4.39 mmol) in 1,4 dioxane (40 ml) is treated with 2 N NaOH (10 ml) and the
resulting solution is stirred at room temperature for 21 hours. The solvent is
removed in vacuo and ice cold 2 N HCI (25 ml) is added and the white solid
which forms is extracted into DCM (150 ml). The organic layer is washed with
water, dried (MgSO4) and the solvent removed in vacuo to yield the title
compound as a white solid; [M-1]-  326. Intermediate BD 3-Chloro-5-methox2-
4-nwthINLli.71-iet)_ji-1-1-ethoxv-benzoic acid Step 1  A mixture of
5-chlorovanillic acid (5.0 g, 24.6 mmol) and conc. MCI (5 ml) in McOH (100
nil) is heated at reflux for 48 hours. The solvent is removed in vacua and
water is added to the residue to yield a white precipitate, which is collected
by filtration, washed with water, and then dissolved in Et20. The solution is
dried (Na2SO4) and the solven removed in vacuo to yield
3-Chloro-4-hydroxy-5-methoxy-benzoic acid methyl ester as a white solid. Step
2  Triphenylphosphine (6.4 g, 24.4 mmol) and DlAD (4.8 ml, 202.2 mmol) are
added to a solution of 3-Chloro-4-hydroxy-5-methoxy-benzoic acid methyl ester
(2.5 g, 11.5 mmol) in THE (40 ml) at 0 C and the resulting solution is stirred
for 2 hours at 0 C and 16 hours at room temperature. The solvent is removed in
vacua, and water is added to the residue. The product is extracted in Et0Ac,
dried (Na2SO4) and the solvent removed in vacuo to afford a yellow oil. Flash
chromatography (Si02, Et0Ac/Me0H) yields
3-Chloro-5-methoxy-4-[2-(4-methyl-piperazin-1-0)-ethoxy]- benzoic acid methyl
ester as an orange solid. Step 3  



A solution of 3-Chloro-5-methoxy-412-(4-methyl-piperazini -y1)-ethoxyj-benzoic
acid methyl ester (3.7 g, 10.7 mmol) in 2 N NaOH (20 ml) and THE (40 ml) is
heated at reflux for 1 hour. The reaction mixture is washed with EtiO. The
aqueous phase is concentrated in vacuo, and water (50 ml) is added. The p11 is
adjusted to 3-4 using 2  WO 2009/074575PCT/EP2008/067110 191 N HC1. To this
solution is added DOWEX 50WX4 (previously washed with Me0H, 2 N NCI and
water), and thc resulting mixture is stirred at room temperature for 1 hour.
The resin is filtered, washed with watcr, and the product is released from the
resin by washing with Me0H/NH4O1-I. The solution is concentrated in vacuo,
diluted with TX_CM and WON, dried (Na2SO4) and the solvent removed in vacuo to
yield the title compound as a light cream solid. Intermediate BE 0 HO N s 0 0
Step 1  CIN 0 o To a stirred solution of diethyl amine (500 ml, 4.S mol) in
Lt20 (1200 ml) is added sulfuryl chloride (177.3 ml, 2.19 mol) over 80 minutes
at -15 C. The reaction is stirred at room temperature for 2.5 hours. EtiO
(1000 nil) is added and the white solid present is removed by filtration, and
washed with Et20 (2000 m1). The combined filtrates are concentrated under
reduced pressure to yield as a colourless oil. Step 2 HO 0 0 0 To a stirred
solution of trans-4-(aminomethyl)-cyclohexane carboxylic acid (10 g, 63.6
mmol) in 1 N NaOH (153 ml) is added (10.91 g, 63.6 mmol) and the resulting
mixture is stirrcd at room temperature for 15 hours. The reaction is cooled to
10 C and conc. HO solution (1.5 ml) is added and the mixture stirred for 10
minutes at this  WO 2009/074575PCT/EP2008/067110 



192 temperature. White crystals form which are isolated by filtration and
washed with Et20 (40 ml) to yield the title compound. Intermediate BF
3-(3-Phenvl-isoxazol-5-v1)-oropionic acid This compound is prepared as
described by G. S. d'Alcontres; C Caristi; A Ferlazzo; NI Gattuso, J. Chem.
Soc. Perkin 1, (1976) 16, 1694. Intermediate BC
3-(4-Chloro-ohenoxvmetIn1)-benivlanane This compound is prepared as described
in US 2008200523. Intermediate BH 2-{4-12-(4-Fluoro-pheny1)-ethoxy
l-phenyll-ethylaminc Step 1  A suspension of 4-Hydroxybenzyl cyanide (7.9 g,
59.57 mmol), 1-(2-Bromo-ethyl)-4- fluoro-benzcne (17.4 g, 71.48 mmol),
potassium carbonate (19.8 g, 143 mmol) and sodium iodide (2.68 g, 17.87 mmol)
in acetonitrile (120 ml) is heated at reflux for 44 hours. The reaction
mixture is cooled and filtered and the solvent removed in mien to yield a dark
brown oil. Flash chromatography (Si(); Et0Ac/ iso-hexane) yields (4-12-
(4-Fluoro-phenyl)-ethoxyl-phenylf-acetonitrile as a yellow oil. Step 2  2 N
NaOH solution (45 .2 ml, 90.3 mmol) is added to a solution of
(4-[2-(4-Fluorophenyl)-ethoxyl-phenyll-acetonitrile (3.29 g, 12.9 mmol) in
Et0H (45.2 mot) followed by Al-Ni Alloy (2.5 g) and the resulting reaction
mixture is stirred for 1 hour at room temperature. The reaction mixture is
filtered and the Et0H removed in vacua. The product is extracted into DCM (2 x
80 nil), dried (MgSO4) and the solvent removed in vacua to yield the title
compound as a yellow oil.  WO 2009/074575PCT/EP2008/067110 193
2-(4,6-Dimethv1-1H-indo1-3-0-ethvlamine  This compound is prepared as
described in EP 620222 Intermediate BJ 2- 4 4 Phenethvlamine 



This compound is prepared as described in WOP 2004016601 Intermediate BK
4-(5-Methv1-2-phenyl-oxazol-4-ylmethoxy)-benzenesullonyl chloride This
compound is prepared as described in WO 2005026134 Intermediate BL
2-Phenv1-31-1-bentoimidazole-5-sullonyl chloride This compound is prepared as
described in EP 1205475 Intermediate BM
4-Aminomethr1-1-(1-ohenvl-ethvI)-nineridin-4-vlamine Step 1
1-(1-Phenyl-ethyl)-piperidin-4-one is prepared according to the procedure
described on page 525 of J. Org. Chen. 1991, 56(2), 513-528. To a mixture of
1-(1-phenyl-ethyl)-piperidin-4-one (10.9 g, 53.6 mmol), ammonium chloride (4.3
g, 80.4 mmol) and 30% aqueous ammonia solution (30 ml) in water (30 ml) at
room temperature is added sodium cyanide (4.0 g, 81.6 mmol) portion wise. The
reaction mixture is stirred at room temperature for 18 hours, then diluted
with water and extracted with DCM. The organic phase is washed with brine,
dried over Na1504, filtered and concentrated in VaC140 to obtain
4-Amino-1-(1-phenyl-ethyl)- pi peridine-4-carbonitrile as a brown oil; [M+HJ'-
230.  WO 2009/074575PCT/EP2008/067110 194
4-Aminomethy1-1-(1-phenyl-ethyl)-piperidin-4-ylamine is prepared analogously
to Intermediate U by replacing 4-amino-4-cyano-piperidinc-1-carboxylic acid
tert-butyl ester in Step 1 with
4-amino-1-(1-phenyl-ethyl)-piperidine-4-carbonitrile; IM-FH1+ 234.
Intermediate BN 4-Aminomethy1-1-(4-methoxv-benzvl)-oineridin-4-ylamine This
compound is prepared analogously to Intermediate BM by replacing
1-(1-phenylethyl)-piperidin-4-one with 1-(4-methoxybentyppiperidin-4-one in
step 2; NMR (DMSO-d6): 1.46-1.64 (4H, m), 2.38-2.55 (4H, m), 2.67 (2H, s),
3.26 (2H, s), 4.08 (3H, s), 6.87 (2H, d, I = 8.2 Hz), 7.18 (2H, d, I = 8.2
Hz). Intermediate BO 4-Aminometh I-Iridin-4 methylseridin-4-vlamine Step 1
Toasolutionof 4-aminomethy1-4-(2,2,2-trifluoro-acetylamino)-piperidine-1-
carboxylic acid tert-butyl ester (Intermediate U, Step 2) (5.0 g, 15.4 mind)
in DCM (50 ml) at 0 C is added pyridine (10 ml) followed by trifluoroacetic
anhydride (3.5 ml, 25.3 mmol) and the reaction mixture is stirred at room
temperature for 16 hours. The reaction mixture is diluted with DCM, washed
with brine, dried over Na2SO4 and concentrated in /mato. The residue obtained
is dissolved in diethyl ether and re-precipitated by adding petroleum ether.
The solvent mixture is decanted and the solid dried under vacuum to afford
4-(2,2,2-Trifluoro-acetylamino)-4-[(2,2,2-trifluoroacetylamino)-methylj-piperi
dine-1 -carboxylic acid tert-butyl ester; [M+HP- 420. Step 2  To a solution of
4-(2,2,2-trifluoro-acetylamino)-4-1(2,2,2-trifluoro-acetylamino)- methyl
Fpiperidine-1-carboxylic acid tert-butyl ester (5.25 g, 12.5 mmol) 



in dioxanc (50 ml) is added 4 M HO in dioxanc (15 ml) and the reaction mixture
is stirred at room temperature for 3 hours. The reaction mixture is
concentrated in vacua and the off-white solid obtained dissolved in the
minimum amount of Me0H and re-precipitated by adding diethyl ether. The
supernatant solvent mixture is decanted and the product is washed again with
diethyl ether and dried under vacuum  WO 2009/074575PCT/EP2008/067110 195 to
afford
2,2,2-Trifluoro-N-(4-[(2,2,2-trifluoro-acetylamino)-methyl]-piperidin-4-y1)-
acetamide hydrochloride; IM+H1+ 322. Step 3  To a suspension of NaH (170 mg of
a 60% dispersion in mineral oil, 4.25 mmol) in anhydrous DMF (20 ml) is added
2,2,2-trifluoro-N14-[(2,2,2-trifluoro-acetylamino)-
methyll-piperidin-4-ylkacetamide hydrochloride) (500 mg, 1.4 mmol) followed by
4- bromomethylpyridine hydrobromide (350 mg, 1.4 mmol). The reaction mixture
is stirred at room temperature for 3 hours. The reaction mixture is quenched
with sat. NH4CI solution and is concentrated in vacuo. The residue is purified
by column chromatography (basic alumina, Me0H/DCM) to obtain
2,2,2-Trifluoro-N-P-pyridin4-ylmethy1-4-(2,2,2-trifluoro-acetylamino)-piperidi
n-4-ylmethyli-acetamide as off- white solid;413 Step 4
Toasolutionof2,2,2-trifluoro-N11-pyridin-4-ylmethyl-4-(2,2,2-trifluoro-
acetylamino)-piperidin-4-ylmethyll-acetamide (200 mg , 0.49 mmol)  in Me0H (10
ml) is added 30% aqueous ammonia solution (10 ml) and the reaction mixture is
stirred at 60 C for 3 h. The reaction mixture is concentrated in vacuo to
obtain 4-Aminomethyl1-pyridin-4-ylmethyl-piperidin-4-ylamine as a colourless
gummy oil that is used without further purification; 'FT NMR (DMSO-d6):
1.63-1.77 (4H, m), 2.45-2.54 (4H, m), 2.49 (2H, s), 3.57 (3H, s), 7.30 (2H, d,
j = 5.5 Hz), 8.68 (2H, d, j = 5.5 Hz). Intermediate BP 4-Aminometh y1-1-13-
phenyl- pro Dyll-niperidin-4-ylamine This compound is prepared analogously to
Intermediate BC) by replacing - bromomethylpyridine hydrobromide (Step 3) with
1-bromo-3-phenylpropane; [M+H]* 248 Intermediate BQ 4-AminomeI-1-c clohexleI
siseridin-4 !amine  WO 2009/074575PCT/EP2008/067110 196 This compound is
prepared analogously to Intermediate BO by replacing - bromomethylpyridine
hydrobromide (Step 3) with cyclohexylmethylbromide. This intermediate is used
crude in the preparation of Example 250. Intermediate BR 



3-Amino-3-1minometh 1-8-1/1-bic clo 3 2 1 octane-8-cirbonlic acid tert-butyl
ester This compound is prepared analogously to Intermediate BM by replacing
1-(1-phenylethyl)-piperidin-4-one (Step 1) with N-Boc-nortropinone; 1E1 NMR
(DMSO-d6): 1.40 (9H, s), 1.63-1.85 (8H, m), 2.79 (2H, s), 4.06 (2H, s).  197
Claims I. A compound selected from the group consisting of        201
IraChin!       



205   NN1I2   206         207     



210     212      N rNII20   and    and the pharmaceutically acceptable salts
thereof. 



3. The compound according to claim 1, wherein the compound is selected from
the group consisting of  213   0 / 11H 0    214   4. The compound according to
claim 1, wherein the compound is    or a pharmaceutically acceptable salt
thereof   5. The compound according to claim A, wherein the compound is  or a
pharmaceutically acceptable salt thereof  



215    6. The compound according to claim 1, wherein the compound is ICK2 0
or a pharmaceutically acceptable salt thereof   '7. The compound according to
claim 1, wherein the compound is 0 0 142NNNH2   or pharmaceutically acceptable
salt thereof    8. The compound according to claim 1, wherein the compound is
or a pharmaceutically acceptable salt thereof.40    9. The compound according
to claim 1, wherein the compound is  or a pharmaceutically acceptable salt
thereof  216 



10. A pharmaceutical composition, comprising: the compound according to claim
3, and one or more pharmaceutically acceptable excipients.    11. A
phaimaceutical composition, comprising: the compound according to claim 1, and
one or more pharmaceutical excipients.    12. A pharmaceutical composition,
comprising: the compound according to claim 2, and one or more pharmaceutical
excipients.    13. A pharmaceutical combination, comprising: the compound
according to claim 1, and an anti-inflammatory, bronchodilatory, antihistamine
or anti-tussive drug substance.    14. The compound according to claim 4,
wherein the compound is the hydrochloric acid salt.    15. The compound
according to claim 5, wherein the compound is the hydrochloric acid salt.
16. The compound according to claim 6, wherein the compound is the
hydrochloric acid salt.    17. The compound according to claim 7, wherein the
compound is the hydrochloric acid salt.    18. The compound according to claim
8, wherein the compound is the hydrochloric acid salt.    19. The compound
according to claim 9, wherein die compound is the hydrochloric acid salt. 














