(12) STANDARD PATENT
(19) AUSTRALIAN PATENT OFFICE

(11) Application No. AU 2008306625 B2

(54) Title
Pyrazin-2-yl-pyridin-2-yl-amine and pyrazin-2-yl-pyrimidin-4-yl-amine compounds
and their use

(61) International Patent Classification(s)

CO07D 401/12 (2006.01) CO07D 403/14 (2006.01)
A61K 31/497 (2006.01) CO07D 405/14 (2006.01)
A61P 35/00 (2006.01) CO07D 409/14 (2006.01)
CO07D 401/14 (2006.01) CO07D 413/14 (2006.01)
CO07D 403/12 (2006.01) CO07D 417/14 (2006.01)

(21) Application No: 2008306625 (22) Date of Filing:  2008.10.06

(87) WIPO No: WO09/044162

(30)  Priority Data

(31) Number (32) Date (33) Country
0719644.7 2007.10.05 GB
60/977,700 2007.10.05 us

(43) Publication Date: 2009.04.09

(44) Accepted Journal Date: 2014.10.16

(71)  Applicant(s)
Cancer Research Technology Limited

(72)  Inventor(s)
Scanlon, Jane Elizabeth;Collins, lan;Williams, David Hugh;Reader, John
Charles;Cheung, Kwai Ming;Addison, Glynn Jonathan;Piton, Nelly;Matthews, Thomas
Peter;Klair, Sukhbinder Singh;Cherry, Michael;Proisy, Nicolas

(74)  Agent/ Attorney
FB Rice, Level 23 44 Market Street, Sydney, NSW, 2000

(56) Related Art
WO 2003 / 093297 A2




(19) World Intellectual Property Organization w

International Bureau

(43) International Publication Date
9 April 2009 (09.04.2009)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(10) International Publication Number

WO 2009/044162 Al

(51)

International Patent Classification:

(GB). WILLIAMS, David, Hugh [GB/GB]; 56 Orchard

CO7D 401/12 (2006.01) CO7D 409/14 (2006.01) Road, Melbourn, Hertfordshire SG8 6BB (GB). KLAIR,
CO7D 401/14 (2006.01) CO7D 413/14 (2006.01) Sukhbinder, Singh [GB/GB]; 30 Tannery Road, Saw-
CO7D 403/12 (2006.01) CO7D 417/14 (2000.01) ston, Cambridgeshire CB22 3UW (GB). SCANLON,
CO7D 403/14 (2006.01) AG6IK 31/497 (2006.01) Jane, Elizabeth [GB/GB]; 28 Dale Way, Sawston, Cam-
CO7D 405/14 (2006.01) AGIP 35/00 (2006.01) bridgeshire CB22 4LE (GB). PITON, Nelly [FR/GB]; 40
. .. Saffron Court, Station Street, Saffron Walden, Essex CB11
(21) International Application N“mbe]r;CT /GBI008/003362 3HB (GB). ADDISON, Glynn, Jonathan [GB/GBI;
40 High Street, Babraham, Cambridgeshire CB22 3AG
(22) International Filing Date: 6 October 2008 (06.10.2008) (GB). CHERRY, Michael [GB/GB]; 52 High Street,
(25) Filing Language: English Haddenham, Cambridgeshire CB6 3XB (GB).
(26) Publication Language: English (74) Agents: WYTENBURG, Wilhelmus et al.; Mewburn El-
lis LLP, 33 Gutter Lane, London EC2V 8AS (GB).
(30) 16)(1)./1;);17{); (l)?)ata. 5 October 2007 (05.102007)  US (81) Pesignateq States ( unl'ess othe.»rwise indicated, for every
07196447 5 October 2007 (05102007 GB kind o’f knanonal protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW,BY, BZ, CA,
(71) Applicant (for all designated States except US): CANCER CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ. EC, EE,
RESEARCH TECHNOLOGY LIMITED [GB/GBJ; EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
Sardinia House, Sardinia Street, London, Greater London IL,IN, IS, JP,KE, KG, KM, KN, KP, KR,KZ, LA, LC, LK,
WC2A 3NL (GB). 1R, LS, LT, 1.U, LY, MA, MD, ME, MG, MK, MN, MW,
(72) Inventors; and MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
(75) Inventors/Applicants (for US only): COLLINS, Ian RO, RS, RU, SC, SD, SE, §G, SK, SL, SM, ST. SV, SY, T,
[GB/GB]; The Institute of Cancer Research, 15 Cotswold TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
Road, Sutton, Surrey SM2 5NG (GB). READER, ZW.
John, Charles [GB/GB]; 5 Coles Lane, Linton, Cam- (84) Designated States (unless otherwise indicated, for every

bridgeshire CB21 4JS (GB). MATTHEWS, Thomas,
Peter [GB/GB|; The Institute of Cancer Research, 15
Cotswold Road, Sutton, Surrey SM2 5NG (GB). CHE-
UNG, Kwai Ming [GB/GB]; The Institute of Cancer
Research, 15 Cotswold Road, Sutton Surrey SM2 5NG
(GB). PROISY, Nicolas [FR/GB]; The Institute of Cancer
Research, 15 Cotswold Road. Sutton, Surrey SM2 5NG

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE. BG, Cll, CY, CZ, DL, DK, EL, ES, I,
FR, GB,GR, HR, HU, IE, IS, I'l, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: PYRAZIN-2-YL-PYRIDIN-2-YL-AMINE AND PYRAZIN-2-YL-PYRIMIDIN-4-YL-AMINE COMPOUNDS AND
THEIR USE

(57) Abstract: The present invention pertains generally to the field of therapeutic compounds, and more specifically to certain
blarylamme compounds (referred to herein as BAA compounds), and especially certain pyrazin- 2 - yl -pyridin- 2 -yl -amine and
- yl -pyrimidin- 4 - yl -amine compounds of formula (I), which, inter alia, inhibit Chcckpomt Kinase 1 (CHK1 ) kinase
& function The present invention also pertains to pharmaceutical compositions comprising such compounds, and the use of such com-
(] pounds and compositions, both in vitro and in vivo, to inhibit CHK!1 kinase function, and in the treatment of diseases and conditions
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such as cancer, etc., optionally in combination with another agent, for example, (a) a DNA topoisomerase I or Il inhibitor; (b) a DNA
damaging agent; (cz an antimetabolite or TS inhibitor; (d) a microtubule targeted agent; and (e) ionisinq radiation. wherein: -X=is
independently -CR" "= or -N=; and the rest of the substituents are as specified in the claims.
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PYRAZIN-2-YL-PYRIDIN-2-YL-AMINE AND PYRAZIN-2-YL-PYRIMIDIN-4-YL-AMINE
COMPOUNDS AND THEIR USE

RELATED APPLICATIONS

This application is related to United States provisional patent application number
60/977,700 filed 05 October 2007 and United Kingdom patent application number
0719644.7 filed 05 October 2007, the contents of both of which are incorporated herein
by reference in their entirety.

TECHNICAL FIELD

The present invention pertains generally to the field of therapeutic compounds, and more
specifically to certain biarylamine compounds (referred to herein as BAA compounds),
and especially certain pyrazin-2-yl-pyridin-2-yl-amine and pyrazine-2-yl-pyrimidin-4-yl-
amine compounds, which, inter alia, inhibit Checkpoint Kinase 1 (CHK1) kinase function.
The present invention also pertains to pharmaceutical compositions comprising such
compounds, and the use of such compounds and compositions, both in vitro and in vivo,
to inhibit CHK1 kinase function, and in the treatment of diseases and conditions that are
mediated by CHK1, that are ameliorated by the inhibition of CHK1 kinase function, etc.,
including proliferative conditions such as cancer, etc., optionally in combination with
another agent, for example, (a) a DNA topoisomerase | or Il inhibitor; (b) a DNA
damaging agent; (c) an antimetabolite or TS inhibitor; (d) a microtubule targeted agent;
and (e) ionising radiation.

BACKGROUND

A number of patents and publications are cited herein in order to more fully describe and
disclose the invention and the state of the art to which the invention pertains. Each of
these references is incorporated herein by reference in its entirety into the present
disclosure, to the same extent as if each individual reference was specifically and
individually indicated to be incorporated by reference.

Throughout this specification, including the claims which follow, unless the context
requires otherwise, the word “comprise,” and variations such as “comprises” and
“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.

It must be noted that, as used in the specification and the appended claims, the singular
forms “a,” “an,” and “the” include plural referents unless the context clearly dictates
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otherwise. Thus, for example, reference to “a pharmaceutical carrier” includes mixtures
of two or more such carriers, and the like.

Ranges are often expressed herein as from “about” one particular value, and/or to “about”
another particular value. When such a range is expressed, another embodiment includes
from the one particular value and/or to the other particular value. Similarly, when values
are expressed as approximations, by the use of the antecedent “about,” it will be
understood that the particular value forms another embodiment.

This disclosure includes information that may be useful in understanding the present
invention. It is not an admission that any of the information provided herein is prior art or
relevant to the presently claimed invention, or that any publication specifically or implicitly
referenced is prior art.

Checkpoint Kinase 1 (CHK1)

Progression through the cell division cycle is a tightly regulated process and is monitored
at several positions known as cell cycle checkpoints (see, e.g., Weinert and Hartwell,
1989; Bartek and Lukas, 2003). These checkpoints are found in all four stages of the cell
cycle; G1, S (DNA replication), G2 and M (Mitosis) and they ensure that key events which
control the fidelity of DNA replication and cell division are completed correctly. Cell cycle
checkpoints are activated by a number of stimuli, including DNA damage and DNA errors
caused by defective replication. When this occurs, the cell cycle will arrest, allowing time
for either DNA repair to occur or, if the damage is too severe, for activation of cellular
processes leading to controlled cell death.

All cancers, by definition, have some form of aberrant cell division cycle. Frequently, the
cancer cells possess one or more defective cell cycle checkpoints, or harbour defects in a
particular DNA repair pathway. These cells are therefore often more dependent on the
remaining cell cycle checkpoints and repair pathways, compared to non-cancerous cells
(where all checkpoints and DNA repair pathways are intact). The response of cancer
cells to DNA damage is frequently a critical determinant of whether they continue to
proliferate or activate cell death processes and die. For example, tumour cells that
contain a mutant form(s) of the tumour suppressor p53 are defective in the G1 DNA
damage checkpoint. Thus inhibitors of the G2 or S-phase checkpoints are expected to
further impair the ability of the tumour cell to repair damaged DNA.

Many known cancer treatments cause DNA damage by either physically modifying the
cell's DNA or disrupting vital cellular processes that can affect the fidelity of DNA
replication and cell division, such as DNA metabolism, DNA synthesis, DNA transcription
and microtubule spindle formation. Such treatments include for example, radiotherapy,
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which causes DNA strand breaks, and a variety of chemotherapeutic agents including
topoisomerase inhibitors, antimetabolites, DNA-alkylating agents, and platinum-
containing cytotoxic drugs. A significant limitation to these genotoxic treatments is drug
resistance. One of the most important mechanisms leading to this resistance is attributed
to activation of cell cycle checkpoints, giving the tumour cell time to repair damaged DNA.
By abrogating a particular cell cycle checkpoint, or inhibiting a particular form of DNA
repair, it may therefore be possible to circumvent tumour cell resistance to the genotoxic
agents and augment tumour cell death induced by DNA damage, thus increasing the
therapeutic index of these cancer treatments.

CHK1 is a serine/threonine kinase involved in regulating cell cycle checkpoint signals that
are activated in response to DNA damage and errors in DNA caused by defective
replication (see, e.g., Bartek and Lukas, 2003). CHK1 transduces these signals through
phosphorylation of substrates involved in a number of cellular activities including cell
cycle arrest and DNA repair. Two key substrates of CHK1 are the Cdc25A and Cdc25C
phosphatases that dephosphorylate CDK1 leading to its activation, which is a
requirement for exit from G2 into mitosis (M phase) (see, e.g., Sanchez et al., 1997).
Phosphorylation of Cdc25C and the related Cdc25A by CHK1 blocks their ability to
activate CDK1, thus preventing the cell from exiting G2 into M phase. The role of CHK1
in the DNA damage-induced G2 cell cycle checkpoint has been demonstrated in a
number of studies where CHK1 function has been knocked out (see, e.g., Liu et al., 2000;
Zhao et al., 2002; Zachos et al., 2003).

The reliance of the DNA damage-induced G2 checkpoint upon CHK1 provides one
example of a therapeutic strategy for cancer treatment, involving targeted inhibition of
CHK1. Upon DNA damage, the p53 tumour suppressor protein is stabilised and activated
to give a p53-dependent G1 arrest, leading to apoptosis or DNA repair (Balaint and
Vousden, 2001). Over half of all cancers are functionally defective for p53, which can
make them resistant to genotoxic cancer treatments such as ionising radiation (IR) and
certain forms of chemotherapy (see, e.g., Greenblatt et al., 1994; Carson and Lois, 1995),
These p53 deficient cells fail to arrest at the G1 checkpoint or undergo apoptosis or DNA
repair, and consequently may be more reliant on the G2 checkpoint for viability and
replication fidelity. Therefore abrogation of the G2 checkpoint through inhibition of the
CHK?1 kinase function may selectively sensitise p53 deficient cancer cells to genotoxic
cancer therapies, and this has been demonstrated (see, e.g., Wang et al., 1996; Dixon
and Norbury, 2002).

In addition, CHK1 has also been shown to be involved in S phase cell cycle checkpoints
and DNA repair by homologous recombination. Thus, inhibition of CHK1 kinase in those
cancers that are reliant on these processes after DNA damage, may provide additional
therapeutic strategies for the treatment of cancers using CHK1 inhibitors (see, e.g.,



10

WO 2009/044162 PCT/GB2008/003362
-4-

Sorensen et al., 2005). Recent data using CHK1 selective siRNA supports the selective
inhibition of CHK1 as a relevant therapeutic approach, and suggests that combined
inhibition with certain other checkpoint kinases provides no additional benefit and may be
non-productive (see, e.g., Xiao et al., 2006). Small-molecule selective inhibitors of CHK1
kinase function from various chemical classes have been described (see, e.g., Tao and
Lin, 2006).

Wang et al., 2005, describe certain pyrazine compounds of the following formula which
allegedly are useful as potassium ion channel modulators.

R, ij:N\ R*® R,
B
ST
m| N Y/ \ZZ
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SUMMARY OF THE INVENTION

in a first aspect, the invention provides & compound selscted from compounds of the

following formula, and ph‘arm‘ac‘:‘euficany acceptable salts and solvates thereof:

M RBB
SRy ;'\ R
)\\ N

wherein: .

-X= is -CR*=;

R is Q™

RM g -H;

R” “ s independently Q™ or <0-Q*°;

R¥ g M,

RSb is o QB‘

-Q%¥is-CN:and N
-R® s independently -H or -Q%;

and wherein;
Q™" is independently -Q*! or -2,
Mg independently - NHRQm or - NRQ”‘ :
SCpieNR is -NR NER AN

sach -R™ is independently:

RH RM Rlb Ri? R!S

LRY, LURP LR or LR

wherem_\ ‘ o

each -R" is saturated aliphatic Ci.salkyl;

each ~R"“ is saturated Cascycloatkyl;

each -R¥ is non-aromatic Cysheterocycivl:

sach -R" is phenyl:

each -R* is Cyeheteroaryl;

each -~ is saturated aliphatic Cyaalkylene;
and wherein X
@ac;h C,_s'alkyl Cqs ycloalkyl non- aromatic Cq ahetemoyclyl' phenyf

%L;ba’amen’(s R v;fherem each R iS md@p@ndpmly
R:
-OH, “ORY, ‘
NHa, -NHRY, -NR,, -NRERY,
C(=O)NH,, -C(=OJNHRY, -C(=OINR™,, or -C(=O)NRR',
wherein;
each -NRYR" is independently pyrrolidine, piperidine, piperazino, or
morpholing, and is optionally substituted, for example, with one or more groups
selected from Cysalkyl and -CF;
each -R"Y is independently:
R¥RY or ALARY,
wherein;
each ~R?1 is saturated atiphatic Cqsalkyl;
each -R* is phenyl;
each -L* is saturated aliphatic C.salkylene;
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and wherein:
each Cy. eaikﬂ phenyl and Ci. qalf\yiene is optionally substituted with one
or more substituents ~R*, wherein each -R% is indepandently:
-F, ~Cl, -Br -,
~R271
—CFa. -QCF;
-OH, -LZ-0H,
OR?N LZZ OR?Z‘(
“NHy, -NHRZ' \NRZ', .NRIZR,
LZZ NH LZZ NHRZM LZZ NR&U L&Z NRZZIZRZZ‘?‘
-C(=0)OH, -C(= OJORZ,
“C{=0)NH,, -C{ O)NHR‘Z’ C=OINRPY, or -C(=0)NRPZ* R,
wherein;
each R““ is independently saturated aliphatic Cy.salkyl, phenyl, or benzyl;
each -L.%- is saturated aliphatic C; saikylene and
each -NR¥R™ is independently pyrrolidino, piperidino, piperazing, or
morpholino, and is optionally substituted with one or more groups selected from
Cisalkyl and ~CFy!

and wherein:

-NR¥MRM s independently piperidino, mperazmo or morpholino, and is
optionally substituted with one or more substituents -R*™ wherein each -R™ jg
mdependemt!y

SRR

-NHQ, ANHRM! NRAM, (NRAMZRANS y o

LPRNH, LA NHRAM LLAANRAM, o L AANRAZRAS:
whersin:

each -L™. s saturated aliphatic Crsalkylene;

each -NRM2RM3 s independently pyrrolidine, piperidino, piperazine, or
marpholine, and is optionally substituted with one or more groups selected from
Cisalkyl and ~CFy:

each - RAA’ is independently -R%! REBT qp .| BB BT,

wherein:

sach R"‘“ is saturated aliphatic Cyealiyl;
sach -R™™ is phenyt;
each -L®- is saturated aliphatic Cy.aalkylene:

and wherein:

gach Cisalkyl, pher‘yl and Gy 3a|kytene is optionally substituted with one
or mare substituents -R®®? wherein each -R> is independently.

«F, ~Cl,~Br, —!
RVC}
-CF3, -OQ!"~
-OH, -L°C.OH,
ORP(“1 LCC OR\,N
“NH,, -NHRES!, .NREY, -NROPRESS,
_LCC NH LC‘ NHRCL‘ LCL.. NRL\Azl LCC f\!RCLaRCCq
C(=0)OH, -C(=0 )ORW o
-C( ONH;, -CEOINHRSY -CEOINRCY,, or -C(=0)NREC4REC,
whearein;

each R “lis independently saturated aliphatic Cialkyl. phenyl, or benzyi;

each L% is saturated aliphatic Cysalkylene; and

each “NR°R°® is independently pyrroliding, piperidino, piperazino, ar
morpholmo and is optionally substituted with one or more groups selscted from
Ci.aatkyl and ~CFy;
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and whersin:
-QM° is independently -R%, wherein <R%is independently:
~RD1‘ ~RDG, ~R°?, ”Roa‘
_L[)‘Rme( _'LQQR_OT.» or ~LD*RDB;
whersin:
each -R' is independently saturated aliphatic C1ealkyl
each -R™ is non-aromatic Cagheterocyclyl;
each -R” is phenyl:
each -R™ is Cssheteroaryl;
each -L" is saturated aliphatic Cy.aalkylene;
and wherein:
each Cigalkyl, non-aromatic Caaheterocyclyl, phenyl, Cs.ehetercaryl, and
Ciaalkylene is optionally substituted with one or more substituents R wherein
each -R™ is independently:
-F, fCl,- ~Br, '-’,
‘RE‘l.
-CFy, -OCFy,
-OH, -L5-0OH, -O-L50H,
OR®, LEORY .O-L5.OR®
“NHz, -NHR® -NR¥,, .NR¥2R®,
LENHG, LENHREY LENREY, ALENRERE
-O-LE-NH,, ~O-L5-NHRY' -O-LE-NREY, -O-LE-NRFR®,
-C{=0)OH, -C(=0)ORY',
“C=0INH,, ~C(=OINHRY, -C(=O)NRE',, or -C(=O)NR®REY
wherein;
gach -R™ is independently saturated aliphatic Cysalkyl, phenyi, or benzyl;
gach -L%- is saturated aliphatic Cysalkylens; and
each -NRFR® is independently pyrrolidine, piperiding, piperazino, or
morphelino, and is optionally substituted with one or more groups selected from
01,38”"1}13 and ~CF3:

and whersin:

-Q" is independently:

-F,~Cl, -Br, -1,
R
-CF3, -OCF,,

-OH, ~L"-OH, -Q-L"-OH,

~ORJ‘:) *LJ*ORM, ~O-LJ“ORM,

<CN,

“NHz, -NHR” -NR";, -NR¥ZR¥

LN, SLANHRY AUANRY LNRPRY

~O-L7-NHg, -O-L-NHR -O-LI-NRY,, <O-LNRPR™,

-C(=Q)OH, -C(=0)OR!",

-C(=0)NH,, ~C(=O)NHR", -C(=O)NR™;, -C(=OINR*R™,

NHC(=0)R", -NR”'C(=0)R",

NHS(=0),R", -NR'S(=0).R*", or

-C{=0)R",
whersin.

each -L- is saturated aliphatic Cysalkylene;

each -NR*R™ is independently pyrralidine, piperidine, piperazino, or
morpholine, and is optionally substifuted with one or more groups selected from
Crsalkyland -CFa:

each -R*"is independently:
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R)\1 RV? RKCS RK RKS RK& RK R‘KE
LK RKA ok RKS LK RK6 LK RK7 or - Li" Rl\ﬁ‘:‘
wherein: »
each -RY' is saturated aliphatic C..salkyl:
each -R™ is aliphatic C,salkenyl:
each -R*? is aliphatic Cyealkynyl:
each - R'“ is saturated Csscycloalkyl;
gach -R* is Cyacycloalkenyl;
sach -R" s non-aramatic C; sheterocyciyl:
each -R' is phenyl;
each R“ is Cs.eheteroaryl:
sach -LU is saturated aliphatic Ci.aalkylene;
and wherein:
each Ciealkyl, Csealkenyl, Cygalkynyl, Ciecycioalkyt, Cgbcyc!oaikenyt_,
non-aromatic Csheterocyelyl, phenyl, Csgheteroaryl, and Ciaalkylene is ;
optionally substituted with one or more substituents -R"®, wherein each -R"
independently:
-F, -Cl, -Br, I,
SRV
~CF3, ~OCF;,
-OH, -L"-OH,
OR‘M? LM ORM‘! "O LM RNH
-NHZ NHR™, -NRY, NRWRW
"L NHz, _LN‘ N}_lRNﬁ LN NR\’H ! LM NRMZRNB
“CEOOH, -C(= oxORM‘
-C(=O)NH,, -C(=O)NH IR¥ C=OINRY,, or -C(=0)NRWR™:
wherein:
each -R™" s independently saturated aliphatic Ci.salkyl, phenyl, or benzyl;
each -L™. is saturated aliphatic C,. salkylene; and
each -NRYRM is independently pyrrolidino, piperidino, piperazino, or
morpholine, and is optionally substituted with one or more groups selected from
Ci.alkyl and ~CFy;

and wherein:

-Q% s mdepundently
R
~CF3 ~QCF3,
-OH, A-0OH, -0-L%0H,
OR\’VI \N OF?‘N'l O L\N ORW'X,
-CN, __—
"NHE. »NHRM ] -N RW NRWAPWZB
_LW NH LW NHRW LW NRWi L\’*J NRW‘ZRWG
SOL-NH,, -O-LY-NHR™, -0-L¥-NRW,, or -0-L¥-NRWR™,

wherein:
cach L is saturated aliphatic Cysalkylens:
each -NR"R" is independently pyrrolidine, piperidine, piperazino, or
morpholino, and is optionally substituted with one or more groups selected from
Cysalkyl and -CFy;
each -R"is mdependenti {(
RM R)U RX& RXC
L)\ RA(A LJ( R)&‘S LX RX or L R;\a
wherein:
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each R is saturated aliphatic Cysalkyl;
each RX" is saturated Cagoycloalkyl,
each ~R*® is non-aromatic C. sheterocyclyl,
gach R" is Ce.qocarboaryl;
each R is Csaoheteroaryl;
each -L*- is saturated aliphatic Cy.salkylene;
and wherein:
each Cy. Aal‘kyi Cascycloalkyl, nen-aromatic Casheterocyelyl, Csocarboaryl,
Cs.oheteroaryl, anm Ciaatkylene is optxonalty substituted with one or more
substituents -R*®, wherem each <R* is independently:
<F, ~Cl, «Br, «l,
-'Rw,‘
“CFy; ‘OCFJ
-DH, ~LY-OH,
-OR", .L"-OR"", o
NH,, -NHR"', -NR"%,, -NR'?RY, H
LY-NH,, -LY-NHRY" LY NRY, ALYANRYRY?
~G(= O)OH -Cf= O)ORY‘
-C(=0)NH;, -C{=O)NHRY", -C(=0)NR ", or -C(=O)NRVR":
wherein;
each -R" is independently saturated aliphatic C,.calkyl, phenyl, or benzyl;
ecach -L" s saturaied aliphatic Cysalkylene; and
each -NR"R is independently pyrrolidino, piperidino, piperazine, or
morpholine, and is optionally substituted with one or more groups selected from
C1.33§ky'l and -0 F‘s.

In a second aspect the invention provides a pharmaceutical compaosition comprising &
compound according to the first aspect, and a pharmaceutically acceptable carrier or
dituent.

In a third aspect, the invention provides a method of preparing a pharmaceutical
composition comprising the step of admixing a compound according to the first aspect,
and a pharmaceutically acceptable carrier or diluent.

In a fourth aspect, the invention provides a compound according to the first aspect when
used in a method of treatment of the human or animal body by therapy.

in a fifth aspect, the invention provides a compound according to the first aspect when
used ‘i‘r‘ a method of”’treatment o.
a dlsease or c:ondmon that is ameimratea by t_he mh;b:ti’on of CHK1 kinase function;
or
a proliferative condition; or
cancer; or
pa3 cancer; or
lung cancer, breast cancer, ovatian cancer, colorectal cancer, melanoma, of
glioma.
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i a sixth aspect, the invention provides a use of a compound according to the first
aspect, in the manufacture of @ medicament for the treatment of;
a disease or condition that is mediated by CHK1; or
a disease or condition that is ameliorated by the inhibition of CHK1 kinase function
or
a proliferative condition; or
gancer; or
p53 cancer; or
lung cancer, breast cancer, ovarian cancer, colorectal cancer, melanoma, or
glioma.

in a seventh aspect, the invention provides a method of treatment of a diseass or

condition comprising administering to a subject in need of treatment a therapeutically-

e‘f’f‘e‘cﬁve amdu‘n‘t‘ of a compound according to the first aspect, wherein the disease or
a dtseas‘e or condition that is mediated by CHK1; or - |
a disease or condition that is ameliorated by the inhibition of CHK1 kinase function;
or
a proliferative condition; or
canger; or
p53 cancer; or
lung cancer, breast cancer, ovarian cancer, colorectal cancer, melanoma, or
ghoma,

In an sighth aspect, the invention provides a methad of inhibiting CHK1 kinase function,
in vitro or fn vivo, comprising contacting the cell with an effective amount of a compound
according to the first aspest.

I a ninth aspect the invention provides a method of inhibiting CHK1 kinase function in a
cei‘l ‘in "v/‘fro o‘r‘ i‘rx ”w‘v‘o com“pris‘in‘g contactihg the cell with an effective amount of a

{n a tenth aspect, the invention provides a method of inhibiting cell praliferation, inhibiting
cell cycle progression, promoting apoptosis, or a combination of one or more these, in
vitro or in viva, comprising contacting the cell with an effective amount of a compound
according to the first aspect.

Disclosed herein are certain biarylamine compounds (referred to herein as
BAA compounds), as described herein.

Disclosed herein is a composition (e.g., a pharmaceutical composition) comprising a
BAA compound, as described herein, and a pharmaceutically acceptable carrier or
diluent.

Disclosed herein is a composition (e.g., a pharmaceutical composition) comprising the
step of admixing a BAA compourid, as described herein, and a pharmaceutically
acceptable carrier or diluent.
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Disclosed herein is @ method of inhibiting CHK1 kinase function in a cell, in vitro or
in vive, comprising contacting the cell with an effective amount of a BAA compound, as

described heretn.

in one embodiment, the method further comprises contacting the cell with one o more

other agents selected from: (a) a DNA topoisomerase | or Il inhibitor; (b) a DNA damaging
agent: (c) an antimetabolite or TS inhibitor; (d) a microtubule targeted agent; and (&)

ionising radiation.

Disclosed herein is a method of reguiating (e.g., inhibiting) cell proliferation (s.g.,

proliferation of a cell), inhibiting cell cycle prograssion, promoting apoptosis, or a

combination of one or more these, in vitro or /i vivo, comprising contacting a cell with an
effective amount of a BAA compound, as described hersin.

in one embodiment, the method further comprises contacting the cell with ane or more

other agents selected from: (a) a DNA topoisomerase | or I inhibitor; (b) @ DNA damaging

agent: (¢) an antimetabolite or TS inhibitor; (d) @ microtubule targeted agent; and (e)
ionising radiation.

Disclosed herein is a methaod of treatment comprising administering to a subject in need
of treatment a therapeutically-effective amount of a BAA compound, as described harein,
preferably in the form of &4 pharmaceuticat composition.

in one embodiment, the method further comprises administering to the subject one or

damaging agent; (c) an antimetabolite or TS inhibitor; (d) @ microtubule targeted agent;
and (e} fonising radiation.
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Also disclosed herein is a BAA compound as described herein for use in & method of
treatment of the human or animal body by therapy.

In one embodiment, the method of treatment comprises treatment with hoth (i) 8
BAA compound and {ii) one or more ather agents selected from: (a) a DNA
topoisomerase | or Il inhibitor, (b) a DNA damaging agent; (¢} an antimetabolite or
TS inhibitor; (d) @ microtubule targeted agent; and (e) ionising radiation.

Also disciosed herein is a BAA compound, as described herein, in the manufacture of a
medicament for use in treatment.

In one embodiment, the treatment comprises treatment with both (3} a2 medicament

comprising 2 BAA compound and (i) one or more other agents selected from: (a) a DNA
topoisomerase | or 1] inhibitor; (b) a DNA damaging agent; (¢} an antimetabolite or
TS inhibitor; {d) a microtubule targeted agent; and (e) ionising radiation.

in one embodiment, the treatment is treatment of a disease or condition that is mediated
by CHK1.

In one embodiment, the treatment is treatment of a disease or condition that is
ameliorated by the inhibition of CHK1 kinase function.

In one embodiment, the treatment is treatment of a proliferative condition.
in ongembodiment, the treatment is treatment of cancer.
In one embodiment, the treatment is treatment of: p53 negative cancer,

In one embodiment, the treatment is freatment of: lung cancer, breast cancer, ovarian
cancer, colorectal cancer, melanoma, or glioma.

Also disclosed herein is a kit comprising (8) a2 BAA compound, as described herein,
preferably provided as a pharmaceutical composition and in a suitable container and/or
with suitable packaging; and (b) instructions for use, for example, written instructions on
how to administer the compound.

in one embodiment, the kit further comprises one or more other agents selected from:
(a) a DNA topoisomerase 1 or Il inhibitor; (b) a DNA damaging agent; {¢) an antimetabolite
or TS inhibitor; and (d) a microtubule targeted agent.
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Alse disclosed herein is a BAA compound obfainable by a method of synthesis as
described herein, or a method comprising a method of synthesis as described herein.

Also disclosed herein is a BAA compound oblained by a method of synthesis as
described herein, or a method comprising @ method of synthesis as described herein.

Also disclosed herein are novel intermediates, as described herein, which are suitable for
use in the methods of synthesis described herein,

Algo disclosed herein is the use of such novel intermediates, as described hergin, in the
methods of synthesis described herein.

As will be appreciated by one of skill in the art, features and preferred smbodiments of
one aspect of the invention will also pertain to other aspect of the invention,
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DETAILED DESCRIPTION OF THE INVENTION

8 Disclosed herein are certain biarylamines (for convenience, collectively referred to herein
as “biarylamine compounds” or “BAA compounds’) which are pyrazin-2-yl-pyridin-2-yl-
amines or pyrazine-2-yl-pyrimidin-4-yl-amines.
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10
fn one embodiment, the compounds are selected from compounds of the following
formula, and pharmaceutically acceptable salts, solvates, chemically protected forms, and
prodrugs thereof:

o
&

wherein;
-X= is independently -CR = or -N=:
-R™ is independently -H or Q"
-R™ is independently -H or -Q*%;
-RM is independently -NH,, Q™" <OH, -0-Q*°, -8H, or -5-Q™:
20 -R™ 15 independently -H or -Q%;
-R¥ is independently -H or -Q%: and
-R® is independently -H or ~-Q®¢,

The Group -X=

In one embodiment, -X= is independently -CR*= or -N=,
In one embodiment, -X= is independently -CR=,
In one embodiment, -X= is independently -N=,

30 The Group -R*

In one embodiment, R, if present, is independently -H or -Q*%.
in one embadiment, -R™, if present, is independently -H,
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In one embodiment, -R", if present, is independently -Q*°.

The Group -R*®

In one embodiment, -R*? is independently -H or -Q"*.
In one embodiment, -R** is independently -H.
In one embodiment, -R** is independently -Q*.

The Group -R*

In one embodiment, -R* is independently -NH,, -Q**N, -OH, -0-Q**°, -SH, or -S-Q***.

In one embodiment, -R** is independently -NH, or -Q"“N.
In one embodiment, -R** is independently -Q**V.
In one embodiment, -R* is independently -NH,.

In one embodiment, -R* is independently -OH or -0-Q**°.
In one embodiment, -R* is independently -OH.
In one embodiment, -R* is independently -O-Q**°.

In one embodiment, -R* is independently -SH or -S-Q**.
In one embodiment, -R** is independently -SH.
In one embodiment, -R* is independently -S-Q**S.

The Group -R®®

In one embodiment, -R® is independently -H or -Q®*,
In one embodiment, -R®2 is independently -H.
In one embodiment, -R®2 is independently -Q®3.

The Group -R®®

In one embodiment, -R® is independently -H or -Q%°.
In one embodiment, -R® is independently -H.
In one embodiment, -R®° is independently -Q°.

The Group -R®®

In one embodiment, -R® is independently -H or -Q®¢,
In one embodiment, -R® is independently -H.
In one embodiment, -R? is independently -Q%°.
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The Group -Q**N

PCT/GB2008/003362

In one embodiment, -Q™V, if present, is independently -Q**V' or -Q**"2,

In one embodiment, -Q*", if present, is independently

A
-Q 4N1.

In one embodiment, -Q, if present, is independently -Q**N?,

The Group -Q*\'

In one embodiment, -Q**\'

, if present, is independently -NH
In one embodiment, -Q**', if present, is independently -NHR"",

RQN1

In one embodiment, -Q*N", if present, is independently -NR,.

In one embodiment, each -R*V, if present, is independently:

_RH _R|2 _R|3 _R|4 _R|5 _R|5 _R|7 _R|8
_LI_RM 'L]"RIS _LI_RIB _Ll_RW or _L!_RIB.
wherein:

each -R" is independently saturated aliphatic Cy.salkyl;

each -R? is independently aliphatic C,.salkenyl;
each -R® is independently aliphatic C,.salkynyl;

each -R" is independently saturated Cscycloalkyl;

each -R" is independently Csscycloalkenyl;
each -R" is independently non-aromatic C, sheterocyclyl;

each -R" is independently Cs._iocarboaryl;
each -R" is independently Cs_ioheteroaryl;

or -N

each -L- is independently saturated aliphatic Cysalkylene;

and wherein:

N1
RAN,,

each Cqgalkyl, C,alkenyl, Casalkynyl, Csgcycloalkyl, Csscycloalkenyl,
non-aromatic Csgheterocyclyl, Ce.1ocarboaryl, Cs.ioheteroaryl, and Ci.salkylene is
optionally substituted, for example, with one or more substituents -R®, wherein each -R"

is independently:

-F, -Cl, -Br, -,
_RL1
-CF3, -OCF;,

-OH, -L--OH, -O-L"-OH,

-OR"", -L--ORY!, -O-L--OR"",

-SH, -SR"',

-CN,

-NO,

-NHz, -NHRY", -NR"',, -NR"*R"?,

-LL-NHQ, -LL-NHR“, _LL_NRL12’ L-NR“R"
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-O-L%NH;, -O-L%-NHR"", -0-L:-NR"', -O-L"-NR"*R"?,
-C(=0)OH, -C(=0)OR"",
-C(=0)NH,, -C(=0)NHR"", -C(=0)NR"";, -C(=0)NR"*R"®,
-NHC(=0)R"", -NR"'C(=0)R"",
-NHC(=0)OR"", -NR-'C(=0)OR"",
-OC(=0)NH,, -OC(=0)NHR"!, -OC(=O)NR"",, -OC(=0)NR"*R"?,
-C(=0)R"",
-NHC(=0)NH,, -NHC(=O)NHR"",
-NHC(=O)NR"',, -NHC(=O)NR"*R"?,
-NR'C(=0)NH,, -NR"'C(=0)NHR"",
-NR"'C(=O)NR"',, -NR"'C(=0)NR"'?R",
-NHS(=0),R"", -NR"'S(=0),R"",
-S(=0),NH;, -S(=0),NHR"", -S(=0),NR"", -S(=0).NR"*R"?,
-S(=0)R"", -§(=0),R"", -OS(=0),R"", or -S(=0),0R"";
wherein:
each -L*-is independently saturated aliphatic C,.salkylene;
in each group -NR-R"%, R“? and R"®, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
or O;
each -R""is independently:
-RZ1, -RZ4, _Rza’ -RZ7, _Rze’
-LZ-RZA, -LZ-R26, -LZ-RZ7, or -LZ-RZS;
wherein:
each -R*' is independently saturated aliphatic C+.salkyl;
each -R* is independently saturated Csscycloalkyl;
each -R% is independently non-aromatic Cs.sheterocyclyl;
each -R* is independently Cg.ocarboaryl;
each -R? is independently Cs.ioheteroaryl;
each -L% is independently saturated aliphatic C,.;alkylene;
and wherein:
each Cealkyl, Csscycloalkyl, non-aromatic Czsheterocyclyl, Ce.1ocarboaryl,
Cs.ioheteroaryl, and Cysalkylene is optionally substituted, for example, with one or more
substituents -R*, wherein each -R? is independently:
-F, -Cl, -Br, -l
R,
-CF3, -OCF3,
-OH, -L#-OH,
-OR#1, -LZZ-ORZZ1,
-SH, -SR#",
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-CN,
-NOz,
NH,, _NHRZZ1, -NRZZ12, _NRzzszzs,
LZ-NH,, -LZ-NHR?!| LZNR™,, -LZ-NRZ?R™,
-C(=0)OH, -C(=0)OR#,
-C(=0)NH,, -C(=0)NHR?! -C(=0)NR?',, or -C(=O)NR?*R%%,
wherein:
each -R%" is independently saturated aliphatic Cs4alkyl, phenyl, or benzyl;
each -L- is independently saturated aliphatic Cisalkylene; and
in each group -NRZ?R?3, R%2 and R¥?, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
orO.

In one embodiment, each -R®!, if present, is independently:
_RH _RM _Rlﬁ _R|7 _R|8
L-R"* -L-R"® -L-R" or -L-R®.

in one embodiment, each -R®", if present, is independently:

_R|1' "RM, _Rlﬁ' _RIS'
_LI_RM' -L'-R’G, or ‘L"‘R'B.

-R_if present, is independently -R", -R", or-L-R".

In one embodiment, each
In one embodiment, each -R®", if present, is independently -R".

In one embodiment, each -R®"", if present, is independently -R®.

In one embodiment, each -R®"", if present, is independently -L'-R".

In one embodiment, each -R™"", if present, is independently -R” or -L'-R".
In one embodiment, each -R™", if present, is independently -R® or -L'-R".

In one embodiment, each -R", if present, is independently a saturated aliphatic Cy.salkyl.

In one embodiment, each -L-, if present, is independently -CH- or -CH,CH,-.
In one embodiment, each -L-, if present, is independently ~CH,-.
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In one embodiment, each -R"-, if present, is independently cyclohexyl, and is optionally
substituted.

In one embodiment, each -R", if present, is a Cagheterocyclyl group that is a 4-, 5-, 6-, or
7-membered non-aromatic monocyclic ring or a 7- or 8-membered non-aromatic bicyclic
ring, said ring having exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein
each of said ring heteroatoms is independently N, O, or S; and is optionally substituted.

In one embodiment, each -R", if present, is independently azetidinyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyl, diazepinyl,
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, 3-aza-bicyclo[3.2.1]octanyl,
8-aza-bicyclo[3.2.1]octanyl, 3,8-diaza-bicyclo[3.2.1]octanyl, 3-aza-bicyclo[3.1.1]heptanyl,
6-aza-bicyclo[3.1.1]heptanyl, 3,6-diaza-bicyclo[3.1.1]heptanyl, 2-azabicyclo[2.2.2]octanyl,
1-azabicyclo[2.2.1]heptanyl, quinuclidinyl, or 9-azabicyclo[3.3.1]nonanyl; and is optionally
substituted.

For convenience, the structures of the following groups are illustrated:

N N N

S N

8-Aza-bicyclo[3.2.1]octane 6-Aza-bicyclo[3.1.1]heptane 2-Aza-bicyclo[2.2.2]octane

N N
3,8-Diaza-bicyclo[3.2.1]octane  3,6-Diaza-bicyclo[3.1.1]heptane  1-Aza-bicyclo[2.2.1]heptane

3-Aza-bicyclo[3.2.1]octane 3-Aza-bicyclo[3.1.1]heptane Quinuclidine

In one embodiment, each -R", if present, is independently pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydrofuranyl, tetrahydropyranyl, or 8-aza-
bicyclo[3.2.1]octanyl, and is optionally substituted.

In one embodiment, each -R"®, if present, is independently pyrrolidinyl, piperidinyl,
tetrahydrofuranyl, tetrahydropyranyl, or 8-aza-bicyclo[3.2.1]Joctanyl; and is optionally
substituted.

In one embodiment, each -R", if present, is independently piperidinyl or 8-aza-
bicyclo[3.2.1]octanyl; and is optionally substituted.
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In one embodiment, each -R"®, if present, is independently piperidinyl; and is optionally
substituted.

In one embodiment, each -R®, if present, is independently 8-aza-bicyclo[3.2.1]octanyl;
and is optionally substituted.

In one embodiment, each -R", if present, is independently phenyl, and is optionally
substituted.

In one embodiment, each -R®, if present, is independently Cssheteroaryl, and is optionally
substituted.

In one embodiment, each -R®, if present, is independently furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,

pyrimidinyl, or pyridazinyl, and is optionally substituted.

In one embodiment, each -R®, if present is independently pyridyl, and is optionally
substituted.

In one embodiment, each -R®, if present, is independently:

-F, -Cl, -Br, -,
_RL1

-CF3, -OCF;3,
-OH, -L“-OH,
~ORL1 'LL‘ORL1
-CN,

-NH,, -NHR'", -NR"",, -NR“2R"®,

-L“NH,, -L5-NHRY, -L5-NRY, -LE-NRSR",

-O-LYNH,, -O-L-NHRY, -O-L--NRY,, -O-L-NRYR",
-C(=0)OH, -C(=0)OR"',

-C(=0)NH,, -C(=0)NHR"', -C(=0)NR"",, -C(=O)NR"*R"?,
-NHC(=0)R"", -NR"'C(=0)R"",

-NHC(=0)OR"", -NR''C(=0)OR"",

-OC(=0)NH,, -OC(=0)NHR"', -OC(=0)NR"',, -OC(=O)NR"*R"?,
-C(=0)R"",

-S(=0),NH,, -S(=0);NHR"", -S(=0),NR"';, -S(=0),NR*R",
-S(=0)R"", -8(=0),R"’, or -S§(=0),0R"".

In one embodiment, each -R®, if present, is independently:
‘RU,
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-OH, -OR"",
-NH,, -NHR"", -NR"",, -NR“R"®,
-C(=0)NH,, -C(=0)NHR"", -C(=O)NR"";, or -C(=O)NR“R",

In one embodiment, each -L"-, if present, is independently saturated aliphatic
Ci.zalkylene.

In one embodiment, each -NR“2R", if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C;_salkyl and
-CF3.

In one embodiment, each -NR“2R", if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from C;.;alkyl and -CFs.

In one embodiment, each -R"", if present, is independently:
_RZ1 __RZ4 _RZ7 _RZB
L%R¥, -LAR?, or -L%-R”%,

In one embodiment, each -R", if present, is independently:

_RZ1 _RZ4 _RZT

-LZR%, or -L%-R7.
In one embodiment, each -R"', if present, is independently -R?, -R, or -L“R%.
In one embodiment, each -R"", if present, is independently -R".
In one embodiment, each -L%, if present, is independently -CH-.
In one embodiment, each -R?", if present, is independently a saturated aliphatic Cqsalkyl.
In one embodiment, each -R%, if present, is a Cs.sheterocyclyl group that is a 4-, 5-, 6-, or
7-membered non-aromatic monocyclic ring or a 7- or 8-membered non-aromatic bicyclic
ring, said ring having exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein
each of said ring heteroatoms is independently N, O, or S; and is optionally substituted.
In one embodiment, each -R?, if present, is independently independently azetidinyl,

pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidiny!, piperaziny!, morpholinyl, azepinyl,
diazepinyl, tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, 8-aza-bicyclo[3.2.1]octanyl,
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3,8-diaza-bicyclo[3.2.1]octanyl, 6-aza-bicyclo[3.1.1}jheptanyl, or 3,6-diaza-
bicyclo[3.1.1]heptanyl; and is optionally substituted.

In one embodiment, each -R%, if present, is independently pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydrofuranyl, or tetrahydropyranyl; and is optionally
substituted.

In one embodiment, each -R7, if present, is independently phenyl, and is optionally
substituted.

In one embodiment, each -R%, if present, is independently Cssheteroaryl, and is
optionally substituted.

In one embodiment, each -R?%, if present, is independently furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrimidinyl, or pyridazinyl, and is optionally substituted.

in one embodiment, each -R”®, if present, is independently:
-F, -Cl, -Br, -1,
—RZZ1,
-CFs, -OCF;,
-OH, -L#-OH,
-ORZZ1, LZ.0R%",
NH,, -NHRZZ1, -NRZZ12, _NRzzszzs’
-LZNH,, -LZ-NHR#, -LZNR%,, -LZ-NRZR?,
-C(=0)OH, -C(=0)OR#",
-C(=0)NH,, -C(=0)NHR?', -C(=0)NR%",, or -C(=Q)NRZ?R?,

In one embodiment, each -L%, if present, is independently saturated aliphatic
Ci.zalkylene.

In one embodiment, each -R*’, if present, is independently C;.salkyl.

In one embodiment, each -NR“?R??, if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C,salkyl and
-CF,.

In one embodiment, each -NR“?R?Z, if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from Cyjalkyl and -CFs.
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In one embodiment, each —R?, if present, is independently -F, -Cl, -Br, -1, -Me, -Et, -CF3,
-OH, -CH,OH, -CH,CH,0H, -OMe, -OEt, -CH,OMe, -CH,CH,0OMe, -OCF3, -SMe, -CN,
-NO,, -NH,, -NHMe, -NMe,, -CH,NH,, -CH,NHMe, -CH:NMe,, -CH,CH,NH_,
-CH,CH,NHMe, -CH,CH,;NMe,, -C(=0)OH, -C(=0)OMe, -C(=0)NH,, -C(=0O)NHMe,
-C(=0)NMe,, -C(=O)NHPh, -C(=0)N(Me)Ph, -C(=0)NHCH_Ph, -C(=0)N(Me)CH,Ph,
-CH,-Ph, or -Ph.

In one embodiment, -Q*N', if present, is independently selected from groups of the
following formulae, wherein n1 is independently 1, 2, 3, or 4; n2 is independently 1, 2, 3,
or 4; and n3 is independently 1 or 2:

o NRNNZRNNQ
RNNZRNN2Zy ) RV g
\(\Ln‘] \bl)\nz H,N ) n3
NRMM! NRNm NRM!
1 1 RS
(A4N1-A) (A4N1-B) (A4N1-C)

In one embodiment, -Q**', if present, is independently a group of formula (A4N1-A).
In one embodiment, -Q**N', if present, is independently a group of formula (A4N1-B).
In one embodiment, -Q**V', if present, is independently a group of formula (A4N1-C).

In one embodiment, -Q**N', if present, is independently selected from groups of the
following formulae, wherein n4 is independently 1 or 2:

RN
[l\] $NN4 $NN4
N/RNN4 N N
( n4 ? Q
NRMW! NRW NRMV NRMY!

AN AN A~

(A4N1-D) (A4N1-E) (A4N1-F) (A4N1-G)
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In one embodiment, -Q**V', if present, is independently selected from groups of the
following formulae, wherein n4 is independently 1 or 2:

!?NNA
NN4 RNNd N
N/R '/\N/
N““RNNA 0o
( n4 ( n4 ( n4 ( n4
NRNN1 NRNNi NRNN1 NRNN1
(A4N1-H) (A4N1-1) (A4N1-J) (A4N1-K)

In one embodiment, -Q**\', if present, is independently a group of formula (A4N1-D).
In one embodiment, -Q**V', if present, is independently a group of formula (A4N1-E).
In one embodiment, -Q*"', if present, is independently a group of formula (A4N1-F).
In one embodiment, -Q*"", if present, is independently a group of formula (A4N1-G).
In one embodiment, -Q**', if present, is independently a group of formula (A4N1-H).
In one embodiment, -Q*\', if present, is independently a group of formula (A4N1-1).

In one embodiment, -Q**V', if present, is independently a group of formula (A4N1-J).
In one embodiment, -Q**", if present, is independently a group of formula (A4N1-K).

In one embodiment, n4 is independently 1.

In one embodiment, -R"" is independently -H or saturated aliphatic Cy_salkyl.
In one embodiment, -R™' is independently -H or -Me.

In one embodiment, -R"' is independently saturated aliphatic Cyalkyl.

In one embodiment, -R"' is independently -Me.

In one embodiment, -R"" is independently -H.

In one embodiment, each -R"? is independently -H, saturated aliphatic Ci4alkyl, phenyl,
or benzyl; or, the group -NRYW?R"? js independently azetidino, pyrrolidino, imidazolidino,
pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and is optionally

substituted, for example, with one or more groups selected from C,.salkyl and -CF3.

In one embodiment, each -R¥? is independently -H, saturated aliphatic C,.alky!, phenyl,
or benzyl; or, the group -NRNN?RNN2 is independently pyrrolidino, piperidino, piperazino,
ormorpholino, and is optionally substituted, for example, with one or more groups
selected from C;3alkyl and -CF,.

In one embodiment, each -RY"? is independently -H, saturated aliphatic C;alkyl, phenyl,
or benzyl.
In one embodiment, each -R""? is independently -H or saturated aliphatic C,.salkyl.
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In one embodiment, each -R™?2 is independently -H or -Me.
In one embodiment, each -RY™? is independently -H.

In one embodiment, -R"N, if present, is independently -H or saturated aliphatic Cyalkyl.
In one embodiment, -R""3, if present, is independently -H or -Me.
In one embodiment, -R"®, if present, is independently -H.

In one embodiment, -R"™N*, if present, is independently -H, saturated aliphatic C;alkyl,
phenyl, or benzyl.

In one embodiment, -R™, if present, is independently -H or saturated aliphatic Ci4alkyl.
In one embodiment, -R"*, if present, is independently -H or -Me.

In one embodiment, -R"™*, if present, is independently -H.

In one embodiment, -RY™*, if present, is independently -Me.

In one embodiment, -Q*\!, if present, is independently selected from those substituents
exemplified under the heading “Some Preferred Embodiments.”

The Group -Q*N2

In one embodiment, -Q**"?, if present, is independently -NR¥2R™?,

In one embodiment, in the group -NR®ZR™? if present, R™? and R™, taken together
with the nitrogen atom to which they are attached, form a 4-, 5-, 6-, or 7-membered
non-aromatic ring having exactly 1 ring heteroatom or exactly 2 ring heteroatoms,
wherein one of said exactly 2 ring heteroatoms is N, and the other of said exactly 2 ring
heteroatoms is independently N or O.

In one embodiment, -NR¥ZR3 if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted.

In one embodiment, -NR®2R3 if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted.

In one embodiment, -NR?R3  if present, is independently piperidino, piperazino, or
morpholino, and is optionally substituted.

In one embodiment, -NR®¥2R3 is optionally substituted, for example, with one or more
substituents -R™R, wherein each -R™® is independently:
-F,

- RAA1
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-CF3,
-OH, -LA*-OH, -0-L"*-OH,
-ORM1 L M.ORM!, -O-LM-ORM",
-SH, -SR™,
-CN,
-NHa, -NHRM!, -NRM1,, -NRAMZRMS,
LAMNH,, -LMNHRM (LAANRAM,, (| AANRMIRMS,
-O-LM-NH,, -O-LMANHRM, -O-LAMANRMY,, -O-LA-NRMIRM?,
-C(=0)OH, -C(=0)OR™",
-C(=O)NH;, -C(=0)NHR™!, -C(=0)NR™1,, -C(=O)NRM?RM?,
-NHC(=O)R™!, -NRM™'C(=0)R**,
-NHC(=0)OR™", -NR*'C(=0)OR™",
-OC(=O)NH,, -OC(=0)NHR™ -OC(=0)NR*,, -OC(=0)NRV?RM?,
-C(=0)R™",
-NHC(=0)NH,, -NHC(=O)NHR*",
-NHC(=O)NR™;, -NHC(=O)NRAMZRM™3,
-NRM!C(=0)NHz, -NRM'C(=0)NHR™,
-NRMIC(=0)NRM,, -NRMIC(=0)NRMZRM3,
-NHS(=0),R™", -NR*'S(=0),R*",
-S(=0),NH;,, -S(=0);NHR™' -S(=0),NR™",, -S(=0),NR*?R**,
-S(=0)RM1, -5(=0),R™1, -0S(=0),R™", or -§(=0),0R™",
wherein:
each -L*- is independently saturated aliphatic C,.salkylene;
in each group -NR*?R3 RA2 and RM3, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
orO;
each -R™'is independently:
RBB1 _RBB4 _RBB6 BB BB
| BB.RBB4 _| BB_REBS ) BB BB7 o -LBe_Ress,
wherein:
each -R®®' is independently saturated aliphatic Cyealkyl;
each -R®® is independently saturated C,.scycloalkyl;
each -R®% js independently non-aromatic Cssheterocyclyl;
each -R®®" is independently Cs.1ocarboaryl;
each -R®® is independently Cs.icheteroaryl;
each -L®- is independently saturated aliphatic C4salkylene;
and wherein:
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each Cqsalkyl, Csscycloalkyl, non-aromatic Cagheterocyclyl, Cq_ocarboaryl,

Cs.ioheteroaryl, and Cy_salkylene is optionally substituted, for example, with one or more
substituents -R®®°, wherein each -R®® is independently:

-F, -Cl, -Br, -,
_RCC1

-CF3, -OCFa,

-OH, -L®C-OH,

_O RCC1 _LCC_O RCC1
-SH, -SR®",

-CN,

-NO,,

-NH,, -NHRcm, —NRCC12, -NRCCZRCC3,
-LCC-NHz, —LCC-NHRCC1, -LCC-NRCC12, _LCC_NRCC2RCC3,
-C(=0)OH, -C(=0)OR®"",
-C(=0)NH,, -C(=0)NHR®®", -C(=0)NR®C",, or -C(=0)NRC?RE,
wherein:
each -R°®' is independently saturated aliphatic Cy4alkyl, phenyl, or benzyl;
each -L°- is independently saturated aliphatic Cysalkylene; and
in each group -NRS“?R®, R and R, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
or O.

In one embodiment, each -R¥R, if present, is independently:
-F,
_RAA1,
-CFs3,
-OH, -L*-OH, -O-L"-0H,
-ORM ) LAALQRAA , _O_LAA_ORAM'
-CN,
-NH,, -NHRM! _-NRAMT, -NRMZRA,
LAANH,, -LAANHRM (| MNRM, | MNRAMZRANS
-O-LA-NHy, -O-LAANHRM! -O-LMNRMY,, -O-LAM-NRM2RAS,
-C(=0)OH, -C(=0)ORM",
-C(=O)NH,, -C(=0)NHR™' -C(=0)NR™",, -C(=0)NR2RM™3,
-NHC(=0)R™!, -NRMIC(=0)RM,
-NHS(=0),RM1, -NRM'5(=0),R™",
-S(=0)2NH,, -S(=0),NHR™', -§(=0),NR*",, -S(=0),NRM?R™3,
-S(=0)R™1, or -§(=0),RM1,
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In one embodiment, each -R™®, if present, is independently:
_RAA‘I
-NH,, -NHRMT -NR™M1, -NRMZRAS,
LAANH,, -LAANHRMT (LAANRMY, or -LAANRMZRAAS,

In one embadiment, each -R¥R| if present, is independently -R*?, -NH,, or -LA*-NH..
In one embodiment, each -R®R, if present, is independently -NH, or -LA*-NH,.

In one embodiment, each -L**-, if present, is independently saturated aliphatic
C,.salkylene.

In one embodiment, each -L*-, if present, is independently -CH,- or -CH,CH,-.
In one embodiment, each -L*-, if present, is independently -CH,-.

In one embodiment, each -NR*?R*?3  if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C1-3alkyl
and -CFs.
In one embodiment, each -NR**?R*3 if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from Cy.salkyl and -CF3.
In one embodiment, each -R*, if present, is independently:

_RBB1 _RBB4 _RBB7 _RBBB

_LBB_RBB4 _LBB_RBB7 or 'LBB'RBBB.
In one embodiment, each -R*", if present, is independently:

_RBB1 _RBB4 _RBB7

_LBB_RBBA\ or -LBB'~RBB7.
In one embodiment, each -R*", if present, is independently -R®®", -R®®7, or -L®8-RP®7,
In one embodiment, each -R*", if present, is independently -R®®".
In one embodiment, each -R*', if present, is independently -L88-R587.

In one embodiment, each -L®E-| if present, is independently -CH,-.

In one embodiment, each -R®®’, if present, is independently a saturated aliphatic C;.salkyl.
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In one embodiment, each -RE®, if present, is a Ca.gheterocycly! group that is a 4-, 5-, 6-,
or 7-membered non-aromatic monocyclic ring, said ring having exactly 1 ring heteroatom
or exactly 2 ring heteroatoms, wherein each of said ring heteroatoms is independently N,
0, or S; and is optionally substituted.

In one embodiment, each -R®%, if present, is independently independently azetidinyl,
pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyl,
diazepinyl, tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, and is optionally substituted.

In one embodiment, each -R®%, if present, is independently pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydrofuranyl, or tetrahydropyrany!, and is optionally
substituted.

In one embodiment, each -R®®’, if present, is independently phenyl, and is optionally
substituted.

In one embodiment, each -R®®, if present, is independently Cs¢heteroaryl, and is
optionally substituted.

In one embodiment, each -RP8, if present, is independently furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrimidinyl, or pyridazinyl, and is optionally substituted.

In one embodiment, each -R®, if present, is independently:
-F, -Cl, -Br, -,
_Rcc1,
-CFs, -OCF,,
-OH, -L°%-OH,
-OR%C" | CC.ORCe!,
-NH,, -NHRC!, .NRCC1,, -NRCC2RCC3,
-LSC.NH,, -LCC-NHRC®", -LCC~NRCC12, -LLCC.NRCC2RCCS
-C(=0)OH, -C(=0)OR"",
-C(=0)NHj, -C(=O)NHR®®", -C(=0)NR®*";, or -C(=0)NR°R*,

In one embodiment, each -R®®°, if present, is independently:
_RCC1
-NHz, -NHR®®", -NR®®",, or -NR®?R®%,
In one embodiment, each -L°©
Ci.aalkylene.

, if present, is independently saturated aliphatic
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In one embodiment, each -R°®', if present, is independently Cy.,alkyl.
In one embodiment, each -R°®", if present, is independently phenyl.

In one embodiment, each -NRCC?RC®, if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C1.salkyl and
-CFs.

In one embodiment, each -NR°®?R®, if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from Csaalkyl and -CFa.

In one embodiment, each -R®°, if present, is independently -F, -Cl, -Br, -, -Me, -Et, -CFs3,
-OH, -CH,0OH, -CH,CH,0H, -OMe, -OEt, -CH,OMe, -CH,CH,OMe, -OCF3, -SMe, -CN,
-NO,, -NH,, -NHMe, -NMe,, -CH,NH;, -CH,CH,NH,, -O-CH,CH»-NH,, -C(=0)OH,
-C(=0)OMe, -C(=0)NH_, -C(=O)NHMe, -C(=O)NMe,, -SO:NH_, -SO,NHMe, -SO,NMe.,
-SO,Me, -CH,-Ph, or -Ph. ‘

In one embodiment, -Q*"?, if present, is independently selected from groups of the
following formulae, wherein m1 is independently 1 or 2, and each -R"™" is independently
-H or saturated aliphatic Cq.4alkyl:

RMMI MMt
) 1 NRMMIRMMT
OAJ .
N N
s l
(A4N2-A) (A4N2-B)

In one embodiment, -Q*™2 if present, is independently a group of formula (A4N2-A).
In one embodiment, -Q**?, if present, is independently a group of formula (A4N2-B).

In one embodiment, each -R"' is independently -H or -Me.
In one embodiment, each -R"* is independently -H.

In one embodiment, -Q*N?| if present, is independently the following group, wherein each
-R"?js independently -H or saturated aliphatic Cyalkyl:
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MM2 5 MM2

(;f

A

(AdN2-C)

In one embodiment, each -R"™? is independently -H or -Me.
In one embodiment, each -R"™2 is independently -H.

In one embodiment, -Q*"?, if present, is independently selected from those substituents

exemplified under the heading “Some Preferred Embodiments.”

The group -Q**°

In one embodiment, -Q*°, if present, is independently -R®', wherein -R%'is
independently:
-RP! _RD2 _RD3 _RD¢ QD5 QD6 QD7 Q08
_LD_RD4’ —LD—RDS, _LD_RDS, _LD_RD7, or _LD_RDB;
wherein:
each -R"' is independently saturated aliphatic Cqsalkyl;
each -RP? is independently aliphatic C,salkenyl;
each -R™ is independently aliphatic C,salkynyl,
each -R"* is independently saturated Cs¢cycloalkyl;
each -R® is independently C;scycloalkenyl;
each -R"° is independently non-aromatic C;sheterocyclyl;
each -R"" is independently Cs_qocarboaryl;
each -R"® is independently Cs_ioheteroaryl;
each -L°- is independently saturated aliphatic C,.salkylene;
and wherein:
each Cyealkyl, Caosalkenyl, Cagalkynyl, Csecycloalkyl, Csscycloalkenyl,
non-aromatic Cs.gheterocyclyl, Ce.spcarboaryl, Cs.ioheteroaryl, and C,salkylene is

optionally substituted, for example, with one or more substituents -R”®, wherein each -R™®

is independently:

-F, -Cl, -Br, -,
_RE1
-CF3, -OCF;,

-OH, -LE-OH, -O-LE-OH,
-OR®, -LE-OR®, -O-LE-ORF,
-SH, -SR®",

-CN,
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-NO,
-NH,, -NHR®, -NRF',, -NR¥R®,
-LE-NH,, -LE-NHRE', -LE-NRF',, -LE-NR®R®,
-O-LE-NH;, -O-LE-NHR®, -O-L5:-NR¥";, -O-L5-NR®R®?,
-C(=0)OH, -C(=0)OR*",
-C(=0)NH,, -C(=0)NHRE", -C(=0)NRE';, or -C(=O)NR*R®;
wherein:
each -RF' is independently saturated aliphatic C44alkyl, phenyl, or benzyl;
each -LE- is independently saturated aliphatic C4.salkylene; and
in each group -NR¥R®® R¥? and R®*, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
or O.

In one embodiment, -R%", if present, is independently:
_RP! _RDP4 _RDS _RD7 _RDS8
_LD_RD4 _LD_RDB _LD_RD7 or -LD'RDS.

In one embodiment, R®", if present, is independently:
_RD1 _RDG _RD7 _RDS
'LD'RDB _LD_RD7 or -LD-RDB.

In one embodiment, -R®", if present, is independently -R® or -L°-R®.
In one embodiment, -R®", if present, is independently -R°®.
In one embodiment, -R®", if present, is independently -L°-R"®,

In one embodiment, each -L°-, if present, is independently -CHy- or -CH,CH,-.
In one embodiment, each -L°-, if present, is independently -CH,-.

In one embodiment, each -R°", if present, is independently a saturated aliphatic C;salkyl.

In one embodiment, each -R"®, if present, is a Cs sheterocyclyl group that is a 4-, 5-, 6-, or
7-membered non-aromatic monocyclic ring or a 7- or 8-membered non-aromatic bicyclic
ring, said ring having exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein
each of said ring heteroatoms is independently N, O, or S; and is optionally substituted.

In one embodiment, each -R", if present, is independently azetidinyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyl, diazepinyl,
oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, 3-aza-bicyclo[3.2.1]octanyl,
8-aza-bicyclo[3.2.1]octanyl, 3,8-diaza-bicyclo[3.2.1]octanyl, 3-aza-bicyclo[3.1.1]heptanyl,
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6-aza-bicyclo[3.1.1]heptanyl, 3,6-diaza-bicyclo[3.1.1]heptanyl, 2-azabicyclo[2.2.2]octanyl,
1-azabicyclo[2.2.1]heptanyl, quinuclidinyl, or 9-azabicyclo[3.3.1]nonanyl, and is optionally
substituted.

In one embodiment, each -R®, if present, is independently pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydrofuranyl, or tetrahydropyranyl, and is optionally
substituted.

In one embodiment, each -R”’, if present, is independently phenyl, and is optionally
substituted.

In one embodiment, each -R", if present, is independently Cssheteroaryl, and is
optionally substituted.

In one embodiment, each -R", if present, is independently furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,

pyrimidinyl, or pyridazinyl, and is optionally substituted.

In one embodiment, each -R", if present is independently imidazolyl, pyrazolyl, triazolyl,
pyridyl, pyrimidinyl, and is optionally subsituted

In one embodiment, each -R", if present, is independently Cq.oheteroaryl, and is
optionally substituted.

In one embodiment, each -R", if present, is independently:

-F, -Cl, -Br, -1,
_RE1
-CF;, -OCFs3,

-OH, -LE-OH, -O-L5-0H,

-ORE', -LE-OR®, -O-LE-OR¥',

-NH,, -NHRE', -NRF',, -NRF2RE?,

-LE-NH,, -LE-NHR®", -LE-NR®',, -LE-NRF?RE®,

-O-LE-NH,, -O-LE-NHR®", -O-LE-NRE',, -O-LE-NR®R®,
-C(=O)OH, -C(=0)OR"®',

-C(=0)NH,, -C(=0)NHRF', -C(=O)NRF®',, or -C(=0)NR*?R®?,

In one embodiment, each -LE-, if present, is independently saturated aliphatic
Cisalkylene.

[n one embodiment, each -R®, if present, is independently C.,alkyl.



10

15

20

25

30

35

40

WO 2009
/044162 PCT/GB2008/003362

-28 -

In one embodiment, each -NR®R®, if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C4salkyl and
-CFs.

In one embodiment, each -NRE2R®, if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from C.alkyl and -CF3.

In one embodiment, each -R®, if present, is independently -F, -Cl, -Br, -1, -Me, -Et, -CF3,
-OH, -CH,CH,0H, -O-CH,CH,0H, -OMe, -OEt, -CH,CH,0OMe, -O-CH,CH,OMe, -OCF3,
-SMe, -CN, -NO,, -NH,, -NHMe, -NMe,, -CH,CH,NH,, -CH,CH,NHMe, -CH,CH:NMe,
-CHa-(morpholino), -O-CH,CH,-(morpholino), -O-CH>CHz-NH,, -C(=0)OH, -C(=0)OMe,
-C(=0)NHj, -C(=O)NHMe, -C(=O)NMe,, -SO,NH,, -SO.NHMe, -SO,NMe,, -SO,Me,
-CH,-Ph, or -Ph. '

In one embodiment, each -Q*“°, if present, is independently selected from those
substituents exemplified under the heading “Some Preferred Embodiments.”

The Group -Q**

In one embodiment, -Q**, if present, is independently -R™', wherein -R™ is
independently:
-RG! .RG2 RO} RO _RGS _RG6 _RG7 _RCS
[LG-R% | G.RGS | C.R® | CRE or | CREE
wherein:
each -R®" is independently saturated aliphatic Cy.salkyl;
each -R®? is independently aliphatic C,.salkenyl;
each -R®® is independently aliphatic C,.salkynyl;
each -R®* is independently saturated Cs.¢cycloalkyl;
each -R®° is independently Cs.scycloalkenyl;
each -R®® is independently non-aromatic C;sheterocyclyl;
each -R% is independently Cq.iocarboaryl;
each -R® is independently Cs.oheteroaryl;
each -L% is independently saturated aliphatic C,.salkylene;
and wherein:
each Cysalkyl, C,alkenyl, C,salkynyl, Caccycloalkyl, Cascycloalkenyl,
non-aromatic Cs.gheterocyclyl, Cg (ocarboaryl, Cs.ioheteroaryl, and Cq.salkylene is
optionally substituted, for example, with one or more substituents -R®®, wherein each -R®
is independently:
-F, -Cl, -Br, -I,
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-RH1,
-CF;, -OCFs3,
-OH, -L"-OH, -O-L"-OH,
-OR", -L"-OR™, -O-L"-OR"",
-SH, -SR™,
-CN,
-NO,,
-NHa, -NHR"!, -NR"",, -NR™R™,
-L"-NH,, -L"-NHR™, -LR-NR",, -L-NR™R™,
-O-L"-NH,, -O-LH-NHRY, -O-L"-NR";, -O-L"-NR™R™,
-C(=0)OH, -C(=0)OR"",
-C(=0)NH,, -C(=0)NHR™, -C(=0)NR™,, or -C(=0)NR"?R";
wherein:
each -R™ is independently saturated aliphatic C,4alkyl, phenyl, or benzyl;
each -L"™- is independently saturated aliphatic C,salkylene; and
in each group -NR"2R"®, R"2 and R"™, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
ar O,

In one embodiment, -R™, if present, is independently:
_RG1 _RG4 _RGG _RG7 _RGB
_LG_RG4 _LG_RGG _LG_RG7 or -LG-RGB.

In one embodiment, R™, if present, is independently:
_RG1 _RGS _RG7 _RGB
-L8-R%, -L°-R¥, or-L®-R®.

In one embodiment, -R", if present, is independently -R®® or -L6-R®®.
In one embodiment, -R, if present, is independently -R®®.

In one embodiment, -R™", if present, is independentty -L¢-R®®.

In one embodiment, each -L®-, if present, is independently -CH,- or -CH,CH,-.
In one embodiment, each -L®-, if present, is independently -CH,-.

In one embodiment, each -R®', if present, is independently a saturated aliphatic C.salkyl.

In one embodiment, each -R®, if present, is a Cssheterocyclyl group that is a 4-, 5-, 6-, or
7-membered non-aromatic monocyclic ring or a 7- or 8-membered non-aromatic bicyclic

PCT/GB2008/003362
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ring, said ring having exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein
each of said ring heteroatoms is independently N, O, or S; and is optionally substituted.

In one embodiment, each -R%, if present, is independently is independently azetidinyl,
pyrrolidinyl, imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyl,
diazepinyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, 3-aza-
bicyclo[3.2.1]octanyl, 8-aza-bicyclo[3.2.1]octanyl, 3,8-diaza-bicyclo[3.2.1]octanyl, 3-aza-
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bicyclo[3.1.1]heptanyl, 6-aza-bicyclo[3.1.1]heptanyl, 3,6-diaza-bicyclo[3.1.1]heptanyl,
2-azabicyclo[2.2.2]octanyl, 1-azabicyclo[2.2.1]heptanyl, quinuclidinyl, or
9-azabicyclo[3.3.1]nonanyl, and is optionally substituted.

In one embodiment, each -R®, if present, is independently pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydrofuranyl, or tetrahydropyranyl, and is optionally
substituted.

In one embodiment, each -R¥’, if present, is independently phenyl, and is optionally
substituted.

In one embodiment, each -R%, if present, is independently Cssheteroaryl, and is
optionally substituted.

In one embodiment, each -R%, if present, is independently furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrimidinyl, or pyridazinyl, and is optionally substituted.

In one embodiment, each -R%®, if present, is independently imidazolyl, pyrazolyl, triazolyl,

pyridyl, or pyrimidinyl, and is optionally substituted.

In one embodiment, each -R®?, if present, is independently Cq.oheteroaryl, and is
optionally substituted.

In one embodiment, each -R®, if present, is independently:

-F, -Cl, -Br, -,
_RH1
-CF3, -OCF3,

-OH, -L"-0OH, -0-L"-0H,

-ORM" -L".O0RM! -0-LH-OR™,

-NHy, -NHR™ -NR™,, -NRM"2RM™,

-LH-NH,, -L"-NHRY, -LH-NR,, -LP-NRM2R™,
-O-L"-NH,, -O-L"-NHR™, -O-L"-NR",,, -O-LH-NRH?R"™,
-C(=0)0OH, -C(=0)OR™,
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-C(=0)NH,, -C(=O)NHR™, -C(=0)NR"",, or -C(=O)NR"?R"S,

In one embodiment, each -L"-, if present, is independently saturated aliphatic
C,.;alkylene.

In one embodiment, each -R™, if present, is independently Cy_alkyl.

In one embodiment, each -NR™R", if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from Cy.salkyl and
-CFs.

In one embodiment, each -NRM?R™, if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from Cq_salkyl and -CFs.

In one embodiment, each -R®®, if present, is independently -F, -Cl, -Br, -I, -Me, -Et, -CF3,
-OH, -CH,CH,0H, -O-CH-CH,0H, -OMe, -OEt, -CH,CH,0OMe, -O-CH,CH,OMe, -OCF3,
-SMe, -CN, -NO,, -NH,, -NHMe, -NMe,, -CH,CH,NH,, -CH,CH,NHMe, -CH,CH,NMe;,
-CHa,-(morpholino), -O-CH,CH_,-(morpholino), -O-CH,CH>-NH,, -C(=0)COH, -C(=0)OMe,
-C(=0O)NH;, -C(=O)NHMe, -C(=0O)NMe,, -SO,NH,, -SO,NHMe, -SO,NMe,, -SO,Me,
-CHz-Ph, or -Ph.

In one embodiment, -Q**°, if present, is independently selected from those substituents
exemplified under the heading “Some Preferred Embodiments.”

The Group Q*°

In one embodiment, Q*°, if present, is independently:

-F, -Cl, -Br, -,
_RJ1
-CF3, -OCF3,

-OH, -L’-OH, -O-L’-OH,

-OR", -L"-OR’", -O-L"-OR"!,

-SH, -SR”",

-CN,

-NOz,

-NH,, -NHR'", -NR’",, -NR*2R%,

-L’-NH,, -L-NHR’", -L-NR"",, -L-NR*?R*,
-O-L'-NH,, -O-L’-NHR’", -O-L’-NR’",, -O-L*-NR**R*,
-C(=0)OH, -C(=0)OR"",
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-C(=0)NH,, -C(=0)NHR", -C(=O)NR"";, -C(=O)NR”’R™,
-NHC(=0)R’!, -NR''C(=0)R"",
-NHC(=0)OR"', -NR”'C(=0)OR”’,
-OC(=0)NH,, -OC(=0)NHR"!, -OC(=0)NR"';, -OC(=O)NR*?R*,
-C(=0)R",
-NHC(=O)NH,, -NHC(=0O)NHR"!,
-NHC(=0)NR"';, -NHC(=0)NR*?R”,
-NR’'C(=0)NH,, -NR''C(=O)NHR"",
-NR!'C(=0)NR"'2, -NRY'C(=0)NR?R",
-NHS(=0):R", -NR"'S(=0),R"",
-8(=0):NHz, -S(=0),NHR"", -S(=0),NR"", -S(=0),NR”R",
-8(=0)R’*, -8(=0),R"", -OS(=0),R", or -3(=0),0R’";
wherein:
each -L’- is independently saturated aliphatic Cy_salkylene;
in each group -NR”R”® R’2 and R*, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
or Q;
each -R’'is independently:
RK1_RK2 _RK3 _RKé RKS K& QK7 _QKE
LK-RKé [KRKS | KRK6 | KRKT of LKRke:
wherein:
each -R*! is independently saturated aliphatic Cy.salkyl;
each -R*? is independently aliphatic C,.salkenyl;
each -R"® is independently aliphatic C.salkynyl;
each -R* is independently saturated Cs.scycloalkyl;
each -R*’ is independently Cs.scycloalkenyl;
each -R* is independently non-aromatic C,.sheterocyclyl;
each -R¥ is independently Ce.1ocarboaryl;
each -R*® is independently Cs.ioheteroaryl;
each -L- is independently saturated aliphatic C.zalkylene;
and wherein:
each Cy.salkyl, Ca.salkenyl, C,ealkynyl, Csscycloalkyl, Cs.scycloalkenyl,
non-aromatic Cs.sheterocyclyl, Cs.1ocarboaryl, Cs.ioheteroaryl, and Cy.salkylene is
optionally substituted, for example, with one or more substituents -R*®, wherein each -R"®
is independently:

-F, -Cl, -Br, -,
-RM!
-CF3, -OCF;,

-OH, -LM-OH, -O-LM-OH,
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-ORM | M.ORM!, -O-LM-ORM",
-SH, -SRM,
-CN,
-NO,,

-NHa, -NHRM', -NRM;, -NRM2R™3,
-LM-NH,, -LM-NHRM!, LM-NRMY,, -LM-NRYRW,
-C(=0)OH, -C(=0)OR™",
-C(=0)NH,, -C(=O)NHRM!, -C(=0)NRM",, or -C(=O)NR?RM?;
wherein:
each -R' is independently saturated aliphatic Cy.salkyl, phenyl, or benzyl;
each -L- is independently saturated aliphatic Cysalkylene; and
in each group -NR"RM? R™2 and R"®, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
orO.

In one embodiment, each -Q*°, if present, is independently:

-F, -Cl, -Br, -I,
_RJ1
-CF3;, -OCF;3,

-OH, -L’-OH, -O-L*-OH,

-OR", -L’-OR”, -O-L*-OR",

-CN,

-NH,, -NHR!, -NR"',, -NR”R*,

-L’-NH,, -L’-NHR"!, -L*-NR",, -L>-NR"?R",
-O-L'-NH,, -O-L’-NHR"", -O-L’-NR"",, -O-L-NR*’R*,
-C(=0)OH, -C(=0)OR"",

-C(=0)NH, -C(=0)NHR’", -C(=0)NR"",, -C(=O)NR’R*%,
-NHC(=0)R’!, -NR”'C(=0)R”",

-NHS(=0).R’", -NR”'S(=0),R"*, or

-C(=0)R".

In one embodiment, each -Q™, if present, is independently:
-F, -Cl, -Br, -I,
-R‘“,
-NH,, -NHR'", -NR"",, -NR2R*,
-C(=0)OH, -C(=0)OR"!
-C(=0)NHy, -C(=0)NHR"", -C(=0)NR"!,, -C(=O)NR*?R",
-NHC(=0O)R”, -NR''C(=0O)R"",
-NHS(=0),R", or -NR''S(=0),R"".
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In one embodiment, each -Q™°, if present, is independently:
-F, -CI, -Br, -1, or -R".

In one embodiment, each -Q"°, if present, is independently:
-NH,, -NHR, -NR’!;, -NR2R",
-NHC(=0)R"", -NR’'C(=0)R"",
-NHS(=0),R*", or -NR”'S(=0),R"".

In one embodiment, each -Q"°, if present, is independently:
-NH,, -NHR’!, -NR’';, -NR?R”,
-NHC(=0)R’", or -NR"'C(=0)R"".

In one embodiment, each -Q*°, if present, is independently:
-NHS(=0),R’" or -NR''S(=0),R"".

In one embodiment, each -Q"°, if present, is independently:
-C(=0)OH, -C(=0)OR",
-C(=0)NH,, -C(=0)NHR"", -C(=0)NR"",, or -C(=0)NRZR*.

In one embodiment, each -Q"°, if present, is independently:
-C(=O)NH, -C(=0)NHR"!, -C(=0)NR’",, or -C(=O)NR’R*,

In one embodiment, each -Q*°, if present, is independently -C(=0)OR"".

In one embodiment, each -Q*°, if present, is independently -C(=0)NHR’".

In one embodiment, each -Q”°, if present, is independently R,

In one embodiment, each -L’-, if present, is independently saturated aliphatic C,.;alkylene.
In one embodiment, each -NR*R®, if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C,salkyl and
-CFa.

In one embodiment, each -NR¥R®, if present, is independently pyrrolidino, piperidino,

piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from Cysalkyl and -CF.
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In one embodiment, each -R”*, if present, is independently:
_RK1 _RK4 _RKG _RK7 _RKB
_LK_RK4 _LK_RKG _LK_RK7 or -LK-RKB.

In one embodiment, each -R’", if present, is independently:
_RK1 ‘RK6 _RK7 ’RKS
-LX-R¥®, _LX-R¥7, or -LX-R,

In one embodiment, each -R", if present, is independently -R¥", -R"’, or -LX-R¥/,
In one embodiment, each -R’", if present, is independently -R*®, -LX-R¥¢, -R¥®, or -L-R"®.
In one embodiment, each -R’", if present, is independently -R"®, or -L"-R"¢.

In one embodiment, each -R’", if present, is independently -R"".
In one embodiment, each -R’, if present, is independently -R"2.
In one embodiment, each -R”, if present, is independently -R"®.
In one embodiment, each -R", if present, is independently -R.
In one embodiment, each -R’", if present, is independently -R"®.

In one embodiment, each -L%-, if present, is independently -CH,- or -CH,CHa-.
In one embodiment, each -L%-, if present, is independently -CH,-.

In one embodiment, each -R¥", if present, is independently a saturated aliphatic C;.salkyl.
In one embodiment, each -R¥', if present, is independently -Me.

In one embodiment, each -RX', if present, is independently -CH,CH,CH-OH or
'CH2CH2CH2-OMG.

In one embodiment, each -R"?, if present, is independently -CH=CH-CH,-OH,
-CH=CH-CH»-OMe, -CH=CH-CH,CH,-OH, or -CH=CH-CH,CH,-OMe.

In one embodiment, each -R'S, if present, is independently -C=C-CH,-OH,
-C=C-CH,-OMe, -C=C-C(Me),-OH, or -C=C-C(Me),-OMe.

In one embodiment, each -R*®, if present, is a Cs.gheterocyclyl group that is a 4-, 5-, 6-, or
7-membered non-aromatic monocyclic ring or a 7- or 8-membered non-aromatic bicyclic
ring, said ring having exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein
each of said ring heteroatoms is independently N, O, or S; and is optionally substituted.
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In one embodiment, each -RKG, if present, is independently azetidinyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyl, diazepinyl,
tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, and is optionally substituted.

In one embodiment, each -R*®, if present, is independently pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydrofuranyl, or tetrahydropyranyl, and is optionally
substituted.

In one embodiment, each -R¥’, if present, is independently phenyl, and is optionally
substituted.

In one embodiment, each -R¥¢, if present, is independently Cssheteroaryl, and is
optionally substituted.

In one embodiment, each -Ré, if present, is independently furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl,
pyridyl, pyrimidinyl, or pyridazinyl, and is optionally substituted.

In one embodiment, each -R¥¢, if present is independently thiazolyl, oxazolyl, isoxazolyl,
or oxadiazolyl, and is optionally substituted.

In one embodiment, each -R¥®, if present, is independently thienyl or pyrazolyl, and is
optionally substituted.

In one embodiment, each -R*®, if present, is independently selected from:
_Me
2 —</:'TJ
—— —N

In one embodiment, each -R“®, if present, is independently Cq.1oheteroaryl, and is
optionally substituted.

In one embodiment, each -R“®, if present, is independently benzofuranyl, benzothienyl,
indolyl, benzoimidazolyl, indazolyl, benzotriazolyl, benzooxazolyl, benzoisoxazolyl,
benzothiazolyl, benzoisothiazolyl, quinolinyl, isoquinolinyl, quinazolinyl, cinnolinyl,
phthalazinyl, or quinoxalinyl, and is optionally substituted.

In one embodiment, each -R“®, if present is independently benzothiazolyl or benzoxazolyl,
and is optionally substituted.
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In one embodiment, each -R®, if present, is independently:
-F, -CI, -Br, I,
_RM1,
-CF3, -OCF3,
-OH, -LM-OH,
-ORN“, 'LM‘ORM1, -O-LM-ORM1,
-NH,, -NHRY!, -NRM',, -NRY2RM®,
-LM-NH,, -LM-NHRM!, -LM-NRY",, -L"-NR"?R™?,
-C(=0)OH, -C(=0)ORM",

-C(=0)NH, -C(=0)NHRM", -C(=0)NR™,, or -C(=0)NR"?R"?,

In one embodiment, each -R¥®, if present, is independently:
-F, -Cl, -Br, -,
_RM1
-CF3, -OCF3,,
-OH, -LM-OH,
_ORM1 _LM_ORM1
-NH,, -NHRM, -NR"",, -NR"2RM?,
-LM-NH,, -LM-NHRM!, -LM-NRM,, -LM-NRM2RM3,
-C(=0)OH, -C(=0)ORM",

-C(=0)NH,, -C(=0)NHRM!, -C(=0)NRM",, or -C(=0)NR"*R"®,

In one embodiment, each -R*®, if present, is independently:
_ORM1
-NH,, -NHR"! -NRM',, or -NR"?R"?,

In one embodiment, each -R*®, if present, is independently:
-F, -ORM", -LM-ORM", or -O-LM-ORM",

In one embodiment, each -R"®, if present, is independently:
-F, -OMe, -CH,0OMe, or -OCH,CH,OMe.

PCT/GB2008/003362

In one embodiment, each -L™-, if present, is independently saturated aliphatic

Cisalkylene.

In one embodiment, each -R™", if present, is independently C,.salkyl.

In one embodiment, each -NRM?RM?  if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C,.;alkyl and

-CFa.



10

15

20

25

30

35

40

WO 2009/044162 PCT/GB2008/003362
-38 -

in one embodiment, each -NR"?R™?| if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from C,.salkyl and -CFs.

In one embodiment, each -R*®, if present, is independently -F, -Cl, -Br, -, -Me, -Et, -CF3,
-OH, -CH,CH,0H, -OCH,CH,0H, -OMe, -OEt, -CH,CH,OMe, -OCH,CH,OMe, -OCF;,
-SMe, -CN, -NO,, -NH,, -NHMe, -NMe,, -CH,CH,NH;, ~CHz-(morpholino),
~0-CH,CH,-(morpholino), -O-CH,CHz-NH,, -C(=0)OH, -C(=0)OMe, -C(=O)NH_,
-C(=0)NHMe, -C(=0)NMe, ~SO,NH;, -SO,NHMe, -SO,NMe,, -SO;Me, -CH,-Ph, or -Ph.

In one embodiment, each -Q*°, if present, is independently selected from those
substituents exemplified under the heading “Some Preferred Embodiments.”

The Group -Q"3

In one embodiment, -Q*, if present, is independently:
-F, -Cl, -Br, I,

-SH, -SR",

-NH,, -NHRY, -NRM,, or -NR“VR",
wherein: '

each -RV' is independently saturated aliphatic C,salkyl; and

in each group -NRY2R"3, R™ and R™, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
or O.

In one embodiment, each -NRVRM, if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C;.;alkyl and
~-CF,.

In one embodiment, each -NRYR™®, if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from Cy_salkyl and -CFa.
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In one embodiment, -Q*3, if present, is independently -F, -Cl, -Br, -I, -Me, -Et, -nPr, -iPr,
-CF3, -OH, -OMe, -OEt, -OCF3, -SH, -SMe, -NH,, -NHMe, or -NMe,.

In one embodiment, -Q**, if present, is independently selected from those substituents
exemplified under the heading “Some Preferred Embodiments.”

The Group Q3

In one embodiment, -Q®°, if present, is independently:

-F, -Cl, -Br, -,

_RQ1,

-CF3, -OCF3,

-OH, -OR%',

-SH, -SRY,

-NHy, -NHRY', -NR¥';, or -NR¥R%,
wherein:

each -R%"is independently saturated aliphatic C.salkyl; and

in each group -NR%R®, R® and R®, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
orO.

In one embodiment, -Q®?, if present, is independently:

-NH,, -NHRY", -NR®",, or -NR%R®.

In one embodiment, each -NR%R®, if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C,.salkyl and
-CFs.

In one embodiment, each -NR®?R®, if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from C.salkyl and -CFj.

In one embodiment, -Q®3, if present, is independently -Me, -Et, -OH, -OMe, -OEt, -OCFs,
-NH;, -NHMe, -NMe,, -SH, or -SMe.
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In one embodiment, -Q%3, if present, is independently selected from those substituents
exemplified under the heading “Some Preferred Embodiments.”

The Group Q°°

In one embodiment, -Q, if present, is independently:

-F, -Cl, -Br, -1,
_RT1
-CF3, -OCF3,

-OH, -L™-OH, -O-LT-OH,

-OR™, -LT-OR™, -O-L™-OR™,

-SH, -SR™,

-CN,

-NOg,

-NH,, -NHR™, -NR™,, -NR™2R™,

-LT-NH,, -L™-NHR™, -LT-NR™;, -LT-NR™R",

-O-L"-NH,, -O-L™-NHR™, -O-L-NR™";, -O-L"-NR™R"™,

-C(=0)OH, -C(=0)OR™,

-C(=O)NH,, -C(=O)NHR™, -C(=O)NR™";, -C(=0)NR™R™,

-NHC(=0)R™, -NR™'C(=0)R™,

-NHC(=0)OR™, -NR"'C(=0)OR™,

-OC(=0)NH,, -OC(=O)NHR™, -OC(=0)NR™,, -OC(=O)NR™R™,

-C(=0)R™,

-NHC(=O)NH,, -NHC(=O)NHR™",

-NHC(=O)NR",, -NHC(=O)NR™R™,

-NRT'C(=0)NH,, -NR"'C(=O)NHR™",

-NRT'C(=O)NR™;, -NR™'C(=0)NR™R™,

-NHS(=0),R™, -NR"'S(=0):R"",

-S(=0),NH,, -S(=0);NHR™, -S(=0),NR™",, -S(=0),NR™R™,

-S(=0)R™, -8(=0),R™, -0S(=0),R", or -S(=0),0R™;
wherein:

each -L'-is independently saturated aliphatic Ci.salkylene;

in each group -NR™R"™, R™ and R™, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
orO;

each -R™is independently:

_RU1’ _RU2' -RU3, -RU4, _Rus’ _Rus’ -RU7, -RUG,
[LU-RY _LURYS, | U.RY _|U.RY o - U-RUE:
wherein:
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each -RY" is independently saturated aliphatic C,alkyl;
each -R%? is independently aliphatic C,.salkenyl;
each -RY is independently aliphatic Ca.calkynyl;
each -RY is independently saturated Cs.¢scycloalkyl;
each -R" is independently Ca¢cycloalkenyl;
each -R“ is independently non-aromatic Cy.gheterocyclyl;
each -RY is independently Cs.1ocarboaryl;
each -RY is independently Cs.ioheteroaryl;
each -LY- is independently saturated aliphatic C.salkylene;
and wherein:
each Cygalkyl, Caealkenyl, C,salkynyl, Caecycloalkyl, Cs.scycloalkenyl,
non-aromatic Cs.gheterocyclyl, Cs.iocarboaryl, Cs.ioheteroaryl, and Cqalkylene is
optionally substituted, for example, with one or more substituents -RY®, wherein each -R"*
is independently:

-F, -Cl, -Br, -,
_RV1

-CF,, -OCF3,
-OH, -LV-OH,
ORV1 _LV_ORV1
-SH, -SRY,
-CN,

'NOZ,

-NH,, -NHR"", -NR";, -NRV?RY?,
-LY-NH,, -LY-NHR"", -LY-NR"1,, -LV-NR"?R"?,
-C(=0)OH, -C(=0)OR"",
-C(=0)NH;, -C(=0)NHR"!, -C(=O)NR""5, or -C(=0)NR"?R">;
wherein:
each -R"" is independently saturated aliphatic Cyalkyl, phenyl, or benzyf;
each -L"- is independently saturated aliphatic C.salkylene; and
in each group -NRY?RY?, R¥2 and R*3, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
orO.

In one embodiment, -Q, if present, is independently:
_RT1’
-CF3, -OCF3,
-OH, -L™-OH, -O-L"™-OH,
-OR™, -L™-OR™, -O-L™-OR™,
-CN,
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-NO,,

-NH,, -NHR™, -NR™,, -NRT?R™

-LT-NHj, -L™-NHR™, -L™-NR™,, -L™-NR™R™

-O-LT-NH,, -O-L"-NHR™, -O-L"-NR™,, -O-L"-NR™R™,
-C(=0)OH, -C(=0)OR™,

-C(=0)NH,, -C(=0)NHR™, -C(=0)NR™";, -C(=0)NR™*R™®,
-NHC(=0)R™, or -NR™'C(=0O)R™.

In one embodiment, -Q°°, if present, is independently:

_RT1

-CF3,

-OH, -L"-OH,
-0 RT1 _LT_O RT1
-CN,

-C(=0)NH,, -C(=O)NHR™, -C(=0)NR™",, -C(=O)NR™R™,
-NHC(=0)R™, or -NR"'C(=O)R™.

In one embodiment, -Q°, if present, is independently:
_RT1
_ORT1
-CN,
-C(=0)NH,, -C(=O)NHR™, -C(=0)NR™;, or -C(=0)NR™R™,

In one embodiment, each -L'-, if present, is independently saturated aliphatic
C..zalkylene.

In one embodiment, each -NR™R™, if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C.alkyl and
-CF,.

In one embodiment, each -NR™R™, if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from Cy.salkyl and -CF.

In one embodiment, each -R™, if present, is independently:
_RU1 _RUS _RU4 _RU6 _RU7 _RUB
-LU'RU4, _LU_RU6 _LU_RU7 or 'LU‘RUS.

In one embodiment, each -R™, if present, is independently -R"".
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In one embodiment, each -L"-, if present, is independently -CH,-.
In one embodiment, each -RY", if present, is independently a saturated aliphatic Cq.salkyl.
In one embodiment, each -RY", if present, is independently -CHs.

In one embodiment, each -R", if present, is independently an aliphatic C,4alkyny!.
In one embodiment, each -RY, if present, is independently an aliphatic Csalkynyl.

In one embodiment, each -RY®, if present, is a Czgheterocyclyl group that is a 4-, 5-, 6-, or
7-membered non-aromatic monocyclic ring or a 7- or 8-membered non-aromatic bicyclic
ring, said ring having exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein
each of said ring heteroatoms is independently N, O, or S; and is optionally substituted.

In one embodiment, each -R", if present, is independently azetidinyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyl, diazepinyl,
tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, and is optionally substituted.

In one embodiment, each -R", if present, is independently pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydrofuranyl, or tetrahydropyranyl, and is optionally
substituted.

In one embodiment, each -RY’, if present, is independently phenyl, and is optionally
substituted.

In one embodiment, each -R"%, if present, is independently Cs.¢ heteroaryl, and is
optionally substituted.

In one embodiment, each -R“%, if present, is independently furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrimidinyl, or pyridazinyl, and is optionally substituted.

In one embodiment, each -R"%, if present, is independently imidazolyl, pyrazolyl, or
triazolyl, and is optionally substituted. )

In one embodiment, each -RY?, if present, is independently -F, -Cl, -Br, -I, -Me, -Et, -CFs,
-OH, -CH,0H, -CH,CH,0H, -O-CH,CH,0OH, -OMe, -OEt, -CH,OMe, -CH,CH,OMe,
-O-CH,CH,0OMe, -OCF3, -SH, -SMe, -CN, -NO,, -NH,, -NHMe, -NMe,, -CH.NH,,
-CHzNHMe, -CH,NMe,, -CH,CH,NH,, -CH-(morpholino), -O-CH,CH,-(morpholino),
-0O-CH,CH,-NH,, -C(=0)0H, -C(=0)OMe, -C(=0)NHj,, -C(=O)NHMe, -C(=0)NMe,,
-SO,NH;, -SO,NHMe, -SO.NMe,, -SO,Me, -CH,-Ph, or -Ph.
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In one embodiment, each -RY, if present, is independently -F, -Cl, -Me, -Et, -CF3, -OH,
-CH,OH, -CH,CH,0H, -OMe, -CH,OMe, -CH,CH,OMe, -CN, -NO,, -NH,, -NHMe, -NMe.,
-CH,CH,NH,, -O-CH,CH,-NH,, -C(=0)OH, -C(=0)OMe, -C(=O)NH,, -C(=O)NHMe,
-C(=0)NMe,, -SO,NH,, -SO,NHMe, or -SO,NMe,.

In one embodiment, -Q%°, if present, is independently -Me, -OMe, -CN, -C=C-CH,OH, or
-C(=O)NHs,.

In one embodiment, -Q%, if present, is independently -Me, -OMe, or -CN.
in one embodiment, -Q%, if present, is independently -Me or -CN.
In one embodiment, -Q®°, if present, is independently -CN.

In one embodiment, -Q®®, if present, is independently selected from those substituents
exemplified under the heading “Some Preferred Embodiments.”

The Group Q¢

In one embodiment, -Q®®, if present, is independently:
-RW1,
-CFs, -OCF,,
-OH, -L"-OH, -0-L"-OH,
-ORY!, -LW-OR"", -O-L"-OR"",
-SH, -SR"',
-CN,
-NO3,
-NH,, -NHRY!, -NR"',, -NR"W2R"S,
-LW-NH,, -L"-NHRW!, -L"-NR"',, -LV-NRW2R"3,
-0-L"-NH,, -O-LY-NHRY!, -0-L"-NRW',, -O-LW-NR"?2R"2,
-C(=0)OH, -C(=0)0R"",
-C(=O)NH,, -C(=0)NHR™!, -C(=0)NR"',, -C(=0)NRV?R"?,
-NHC(=0)R"", -NRV'C(=0)R"",
-NHC(=0)OR"™!, -NR"'C(=0)OR"",
-OC(=0)NH,, -OC(=0)NHR"!, -OC(=0)NRWV',, -OC(=0)NRWRW3
-C(=0)RV",
-NHC(=0)NH,, -NHC(=0)NHR"",
-NHC(=0)NR"',, -NHC(=O)NR"?R"?,
-NR"'C(=0)NH;, -NR"'C(=0)NHRW",
-NRY'C(=0)NRW",, -NR"'C(=0)NRW2R"?,
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-NHS(=0),R"', -NR"'S(=0),R"",
-8(=0),NH,, -S(=0),NHR"?, -5(=0),NR"?,, -S(=0),NRW?R"?,
-S(=0)R"", -§(=0),R"!, -0S(=0),R"", or -S(=0),0R";
wherein:
each -L"-is independently saturated aliphatic C+.salkylene;
in each group -NRW2R"®, R"2 and R"?, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 8-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
or O;
each -R"'is independently:
-R’“, -RXZ, _Rxs’ ~RX4, _Rxs, -RXG, -RX7, -RXB,
-LX-RX4, _LX_RXS’ -LX-RXS, -LX-RX7, or _LX_RXB;
wherein:
each -R*' is independently saturated aliphatic C;.salkyl;
each -R*? is independently aliphatic Cy.¢alkenyl;
each -R*® is independently aliphatic C,.salkynyi;
each -R™ is independently saturated Cjscycloalkyl;
each -R*® is independently Cs.scycloalkenyl;
each -R*® is independently non-aromatic Cs.sheterocyclyl;
each -R* is independently Cg.1ocarboaryl;
each -R*® is independently Cs.qoheteroaryl;
each -L*- is independently saturated aliphatic C,.salkylene;
and wherein:
each Cysalkyl, C,ealkenyl, Cysalkynyl, Cs.scycloalkyl, Cs.scycloatkenyl,
non-aromatic Cs.gheterocyclyl, Cs.qocarboaryl, Cs.oheteroaryl, and C,_salkylene is
optionally substituted, for example, with one or more substituents -R*®, wherein each -R*
is independently:

-F, -ClI, -Br, -,
_RY1

-CF3, -OCF;3,
-OH, -LY-OH,
_ORY1 _LY_ORY‘I
-SH, -SR"",
-CN,

-NO,,

-NH_, -NHRY", -NR"",, -NRY?R"?,

-LY-NHj, -LY-NHRY", -LY-NR"',,~L"-NR"?R"?,

-C(=0)OH, -C(=0)OR"",

-C(=0O)NH,, -C(=0)NHR"", -C(=O)NR"",, or -C(=O)NR"?R"%;
wherein:
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each -R"' is independently saturated aliphatic C14alkyl, phenyl, or benzyl;

each -L"- is independently saturated aliphatic Cy.salkylene; and

in each group -NR"R", RY2 and R?, taken together with the nitrogen atom to
which they are attached, form a 4-, 5-, 6-, or 7-membered non-aromatic ring having
exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein one of said exactly 2
ring heteroatoms is N, and the other of said exactly 2 ring heteroatoms is independently N
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orO.

In one embodiment, -Q®®, if present, is independently:

-RW1,
-CF3, -OCFs,

-OH, -L"-OH, -0-LV-OH,

-ORM, -LY-OR"', -O-L"-OR"",

-CN,

-NH,, -NHRY! -NR"!,, -NRW2RW?,

LY-NH,, -LW-NHRY!, -LW-NRW",, -LY-NR"?R"?,

-O-LW-NH,, -O-L"-NHR"", -O-L"-NR",, -O-L"-NR"?R"3,
-C(=0)OH, -C(=0)OR"',

-C(=0)NH,, -C(=0)NHRY', -C(=0)NR"",, -C(=0)NR"?R"?,
-NHC(=0)R"!, -NRV'C(=0)R"™",

-NHC(=0)ORM, -NRV'C(=0)OR"",

-OC(=0)NH,, -OC(=0)NHR"', -OC(=0)NR"",, -OC(=0)NRW2RW3,
-NHC(=0)NH,, -NHC(=O)NHR"",

-NHC(=O)NR"",, -NHC(=O)NR"?R"?,

-NRY'C(=0)NH,, -NRV'C(=O)NHR™",

-NRY'C(=0)NR"",, -NRY'C(=O)NRW?R"?,

-NHS(=0),R"", or -NR"'S(=0),R"",

In one embodiment, -Q%, if present, is independently:

R
-CF3, -OCFs,

-OH, -L"-OH, -0-L"-OH,

-ORY", -L"-OR"", -O-L"-ORW",

-CN,

-NH,, -NHR"", -NR"",, -NRYWZRW3,

-LY-NH,, -LY-NHRY, -LYV-NRW1,, -LWV-NRWZRWS,

-0-L"-NH,, -O-LW-NHR"", -O-LY-NR™,,, or -O-L"-NR"2R"?,

In one embodiment, each -L-, if present, is independently saturated aliphatic
Ciaalkylene.
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In one embodiment, each -NRV2R™3, if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C,alkyl and
-CFs.

In one embodiment, each -NR"?R"?, if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from C,.3alkyl and -CFs.

In one embodiment, each -R"", if present, is independently:
_RX1 _RX4 'RX6 _RX7 _RX8
_LX_RX4 _LX_RXG _LX_RX7 or 'LX'RXB.

In one embodiment, each -R"', if present, is independently -R*'.
In one embodiment, each -L*-, if present, is independently -CH,-.
In one embodiment, each -R*’, if present, is independently a saturated aliphatic Csalkyl.

In one embodiment, each -R*®, if present, is a Cssheterocyclyl group that is a 4-, 5-, 6-, or
7-membered non-aromatic monocyclic ring or a 7- or 8-membered non-aromatic bicyclic
ring, said ring having exactly 1 ring heteroatom or exactly 2 ring heteroatoms, wherein
each of said ring heteroatoms is independently N, O, or S; and is optionally substituted.

In one embodiment, each -R*®, if present, is independently azetidinyl, pyrrolidinyl,
imidazolidinyl, pyrazolidinyl, piperidinyl, piperazinyl, morpholinyl, azepinyl, diazepinyi,
tetrahydrofuranyl, tetrahydropyranyl, dioxanyl, 8-aza-bicyclo[3.2.1]octanyl, 3,8-diaza-
bicyclo[3.2.1]octanyl, 6-aza-bicyclo[3.1.1]heptanyl, or 3,6-diaza-bicyclo[3.1.1]heptanyl,
and is optionally substituted.

In one embodiment, each -R™®, if present, is independently pyrrolidinyl, piperidinyl,
piperazinyl, morpholinyl, tetrahydrofuranyl, or tetrahydropyranyl, and is optionally
substituted. ‘

In one embodiment, each -R¥’, if present, is independently phenyl, and is optionally
substituted.

In one embodiment, each -R*®, if present, is independently Cssheteroaryl, and is
optionally substituted.
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In one embodiment, each -R*¢, if present, is independently furanyl, thienyl, pyrrolyl,
imidazolyl, pyrazolyl, triazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrimidinyl, or pyridazinyl, and is optionally substituted.

In one embodiment, each -R*?, if present, is independently:
-F, -Cl, -Br, -,
-RW,
-CF,, -OCF3,
-OH, -LY-OH,
—ORY1, -LY-ORY1,
-NH,, -NHRY!, -NR"";, -NR"?R"?,
-LY-NH,, -LY-NHRY", -LY-NR"",, -LY-NR"?R"®,
-C(=0)OH, -C(=0)OR"",
-C(=0)NH,, -C(=0)NHRY", -C(=0)NR"",, or -C(=O)NR"*R">,

In one embodiment, each -L'-, if present, is independently saturated aliphatic
Ci.salkylene.

In one embodiment, each -R”’, if present, is independently C;_4alkyl.

In one embodiment, each -NRY?R", if present, is independently azetidino, pyrrolidino,
imidazolidino, pyrazolidino, piperidino, piperazino, morpholino, azepino, or diazepino, and
is optionally substituted, for example, with one or more groups selected from C4_alkyl and
-CFs.

In one embodiment, each -NR"?R"?, if present, is independently pyrrolidino, piperidino,
piperazino, or morpholino, and is optionally substituted, for example, with one or more
groups selected from C,_salkyl and -CFs.

In one embodiment, each -R*, if present, is independently -F, -Ci, -Br, -1, -Me, -Et, -CF3,
-OH, -CH,0H, -CH,CH,OH, -O-CH,CH,0H, -OMe, -OEt, -CH,OMe, -CH,CH,OMe,
-O-CH,CH,OMe, -OCF3, -SMe, -CN, -NO,, -NH,, -NHMe, -NMe,, -CH,NH,, -CH.NHMe,
-CHNMe,, -CH,CHoNH,, -CHa-(morpholine), -O-CH,CH,-(morpholino), -O-CH,CH2-NH,
-C(=0)OH, -C(=0)OMe, -C(=0)NH,, -C(=O)NHMe, -C(=0)NMe;, -SO,NH,, -SO,NHMe,
-SO,NMe;,, -SO.Me, -CH>-Ph, or -Ph.

In one embodiment, -Q®®, if present, is independently -Me, -Et, -nPr, -iPr, -CFs, -OH,
-OMe, -OEt, -O(nPr), -O(iPr), -OCF3, -CN, -NH,, -NHMe, -NMe,, -O-CH,CH,-OH,
-O-CH,CH,-OMe, -O-CH,CH,-NH,, -O-CH,CH>-NHMe, -O-CH,CH,-NMe,,
-0-CH,CH,CH>-NH,, -O-CH,CH,CH,-NHMe, or -O-CH,CH,CH,-NMe..
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In one embodiment, -Q®, if present, is independently selected from those substituents
exemplified under the heading “Some Preferred Embodiments.”

Molecular Weight

In one embodiment, the BA compound has a molecular weight of from 187 to 1200.
In one embodiment, the bottom of range is 190, 200, 225, 250, 275, 300, or 350.

In one embodiment, the top of range is 1100, 1000, 900, 800, 700, or 600.

In one embodiment, the range is from 190 to 600.

Combinations

Each and every compatible combination of the embodiments described above is explicitly
disclosed herein, as if each and every combination was individually and explicitly recited.
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Examples of Specific Embodiments

In one embodiment, the compounds are selected from compounds of the following
formulae and pharmaceutically acceptable salts, solvates, chemically protected forms,
and prodrugs thereof:

Compound No. | Synthesis No. Structure
H
N
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Synthesis No.

Structure
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Compound No. | Synthesis No. Structure
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Compound No. | Synthesis No. Structure
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Compound No. | Synthesis No. Structure
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Compound No. | Synthesis No. Structure
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Compound No. | Synthesis No. Structure
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