
INHIBITORS OF POLY(ADP-RlBOSE)POLY:VlERASE 

RELATED APPL!CATJONS 

This arplication claims priori.ly to US. Application No. 60/882,3 J 7, filed December 

28, 2006. 

FIELD OF THE lNVENTJO\ 

This invention relates to inhibitors ofpoly(ADP-ribosc)polyrncrase, ways to make 

them and methods of treating patients using them. 

BACKGROUND OF THE lNVENTJON 

Poly(ADP-ribose)polymernse (PARP) is essential for facilitating DNA rcpai.r, 

controlling RNA transcription, mediating cc:J death and regulating immune response. This 

activity makes PARP inhibitors targets for a number of disorders. PARY inhibitors lrnve 

shown uriiity for treating diseases such as ischemin rcpcrfosion injury, inDmnmatrny disease, 

retroviral infections, ischernia rcpcrfusion injury, myocanlial infarction, stroke and other 

neural trauma, organ transplantation, rcpcrfusion of the eye, kidney, gut and skeletal muscle, 

arthritis, gout, inilamrnatoryhowcl disea.5c, CNS inflammation such as 1v1S and allergic 

encephalitis, sepsis. septic shock, hemmorhagic shock, pulmonary fibrosis, and uvcilis, 

diabclcs and Parkiusons disease, iivcr toxicity foilowing acctominoph<'.n overdose, cardiac 

and ki_dt1~y toxlcltics fron·1 dr•xorubicin and p!atinlur,-bascd antineopiastic agents and sk.in 

damage secondary to sulfur mustards. PARP inhibilorn have also been shown to potenliatc 

ra(liation and cliemntltcrapy by increasing cell dcnih of cancer ccHs, limiting tumor growth, 

dccrcusing mct11~tasis, and prolonging the survival of tumor-bearing animals. 

US 2002/0183325 Al describes pbtalazinonc rlcrivat:vcs as PARP inhibitors. US 

2004/0023968 Al describe"' plitalazinonc derivatives as PAlZ.P inhibitors. US 2005/0085'176 

Al describes fused pyridazinc derivatives as PARP inhibitors. US 2005/0059663 J\J 

describes phtalazinonc derivatives as PARP i11hibitors, US 2006/0063767A1 describes 

phtalazinonc derivatives as PART' inhibitors, l!S 2006/0,42293 Al dcs:oribes phtalazinone 

derivative;; as PARP inhibitors lJS 2006/0149059 Al describes phtalazinone derivatives as 

1' AIU' inhibitors. US 2007 /00934g9 /\ l dcsuibes plttaiazinonc dc1·ivativcs as P ARP 

inhibitors. 

.> 



There is lhernforc a need in the il1crapcutic arts for PARP inhibitors. Such compounds can be 

used to treat m1bjects suffering from cancer, and can further expand the range of treatment 

options available for such subjects. 

SUMMARY OF THE INVENTION 

One embodiment of this invention, therefore, pertains lo compounds that inhibit the 

activity ofpoly(ADP-ribose) polymerase and have formula] 

@;i~ 
A2 

(I), 

and phannaeeutically 11ceeptable salts thereof, wherein 

A1 is R1or R2
, wherein A1 is unsubstituted or substituted with one or two OH, CN, 

C1-alkyl, C2-alkyl, C3-alkyl, C4-alkyl, Cs-alkyl, cycloalkanc, ORA orNRARA; 

RA is Hor alkvl· 
. ' ' 

R1 is cycloalkanc or cycloalkcne each of which is unfusecl or fused with R 1\ 

R1A is benzene, hcteroarcnc, cycloalkane, cycloalkcnc, heterocycloa!Jrnnc or 

hetcroeycloal kcne; 

R2 is l!eteroeycloalkane or heterocyeloalkcne; each of which is unfuscd or foscd with 

R2A. 
' 

R2A is benzene, heteroarenc, eyeloalkanc, cycloalkene, bcterocycloalkane or 

11etcrocycloalken e; 

wherein each R4 is C1-alkyl, C2-alkyl or C3-alkyl; each of which is substituted with 

RIO. 
' 
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R5 is C1-alkyl, C2-alkyl, C,-alkyl, Ct-alkyl or Cs-alkyl; each of which is substituted 

with R10
, and further unsubstituted or substituted with one or two or three of independently 

selected OR10
, NHR10

, N(R10)::,SR10
, S(O)R10

, S02R
10 or CF3; 

wherein each R 10 is R10
A. R10

B or R1oc; each of which must be attached a1 a carbon 

atom; 

R1
0A is phenyl which is unfuscd or fused with benzene, heteroarcne, cycloalkane, 

cycloalkene, hetcrocycloalkane or heterocycloalkene; each of which are unfused or fused 

with benzene, heteroarene, cycloalkane, cycloalkene, heterocycloalkane or 

heterocycloalkcne; 

; each of which is unfused or 

fused with benzene, heteroarene, cycloalkane, cycloalkene, heterocycloalkane or 

hcterocycloalkene; each of which are unfosed or fused with benzene. heteroarene, 

cycloallcane, cycloalkcme, heterocycloalkanc or heterocycloalkenc; 

Rwc is cycloalkyl, cycloalkenyl, hetcroeycloalkyl or heterocycloalkenyl; each of 

which is unfused or fused with benzene, heteroarene, cycloallrnne, cycloalkcne, 

heterocycloalkane or heterocycloalkene; 

wherein each R 10 is independently unsubstituted or substituted with one or two or 

three of independently selected, Ru, ORll, SR11
, S(O)R 11, S02Rn, NH2, NHR' 1, N{R11

) 2 , 

C(O)R1
', C(O)OR11

, C(O)NH2, C(O)NHR11
, C(O)N(R11

) 2 , NIIC(O)Ru, NR 11 C(O)R1
\ 

NHS02R
11

, NR11S02R1
:, NHC(O)OR11

, NR"C(O)OR11
, NHS02>1H2, NHS02NHR11

, 

NHS02N(R 11
)2, S02Nth, S02NI'ill.11

, S01N(R11
)2, NHC(O)NH2, NBC(O)NHR 11

, 
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NHC(O)N(Rn)2, 1\K11 C(O)>l(R11
)2. N02, OH, (0), C(O)H, C(O)OH, CN. CF3, OCF,, 

CF2CF,, F, Cl, Br or l; 

h . I l] • RJ 2 j1 R. 4 Rl I w ercm eaC1 R· rn , R ·, · or ·; 

R12 is phenyl which is unfused or fused with benzene, hcternarene, cycloalkane, 

cyeloalkene, heterocycloalkanc or hcterocycloalkene; each of which is unfuscd or fased with 

benzene, heteroarene, cycloalkanc, L)'cloalkene, hetcrocycloalkane or hoterocycloalkcne; 

R13 is heteroat)'l which is unfused or fused with benzene, hcteroarene, cycloalkanc, 

cycloalkene, heterocycloalkane or helcrocycloalkenc; each of which is unfuscd or fused with 

benzene, heteroarene, cycloalkane, cycloalkc'11e, hcteroeyoloalka:ne or bcterocycloalkene; 

R14 is cycloalkyl, cycloalkenyl, hcterocycloalkyl or heterocycloalkenyl; each of which 

is 11nfused or fascd with benzene, hetcroarene, cycioalkane, cycloalkene, hcterocycloalkane 

or heterocydoalkene; each of which is UJ1fascd or fused with benzene, heteroarene, 

cycloalkane, cycloalkene, hetcrocycloalirnne or hetcrocycloalkene; 

R15 is alkyi, alkc11yl or alkynyl; each of which is unsubstituted or substituted with one 

or two of independently selected R 16
, OR16

, SR16
, S(0)2R

16, C(O)OH, NH2, NHRr6 N(R16)2. 

C(O)R16
, C(O)NB2 , C(O)NHR16

, C(O)N(R 16
) 2, l\HC(O)R 16

, NR16C(O)R16
, NHC(OiOR16

, 

NK16C(O)OR16
, OH, F, Cl. Br or l; 

h . 1 RJG. R11 Rl7A w crem eac 1 1s or ; 

R17 is alkyl, alkenyl or aU,ynyl; each of which is unsubstituted or substituted with one 

or two of independently selected R18, C(O)OH, NH2,NHR18 or N(R18
) 2, C(O)R18

, C(O)NH2, 

C(O)KHR18
, C(O)N(R18

) 2, NHC(O)R18
, NR: 8C(O)R13

, F, Cl, Br or I; 

R !?A is phenyl, hctcroaryl, cycloalkyl, cycloalkcnyl, heterocycloalkyl or 

heterocycloalkenyl. each of which is unfuscd or fused with benzene, hctcroarene, 

cycloalkaue, cycloalkcne, heterocycloalkane or bcterocycloalkene; 
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wherein each R 18 is phenyl, heteroaryl, cycloalkyl, cycloalkeny!, hcterocycloalkyl or 

hctcrocycloalkcnyl; 

wherein each of the moieties represented by R 12
, R1

', R14 
.• R 17

A, and R18 are 

independently unsubstituted or substituted with one or two or three or four of independently 

selected R19
, OR 19

, SR19
, S(O)R19

, S02R19
, C(O)R 19

, CO(O)R19
, OC(O)R19

, OC(O)OR19
, 

NH2, NHR19
, N(R19

) 2, NHC(O)R19
, NR19C(O)R19

, NHS(0)2R
19

, KR19S(OhR19
, 

NHC(O)ORP, NR19C(O)OR19
, NHC(O)Nth, Nl:;!C(O)NHR19

, NHC(O)N(R19
)2, 

NR19C(O)NHR19
, NR 19C(O)N(R19

)2, C(O)Nlh, C(O)NHR19
, C(O)N(R19

) 2, C(O)NHOH, 

C(O)NHOR19
, C(O)NHS02R19

, C(O)NR19S02R 19
, S02Nl-h, S02NHR19

, S02N(R19
)2, C(O)H, 

C(O)OH, C(N)NH2, C(N)NHR19
, C(N)N(R19

)2, CNOH, CNOCfh, OH, (0), CN, N3, N02, 

CF" CF2CF,, OCF3, OCF2Cf3, F, Cl, Br or l; 

R20 is phenyl which is unfuscd or fused with benzene, heteroarene, cycloalkane, 

cycloalkene, hcterocycioalkane or hetcrocycloalkc,'!1e; each of which is unfuscd or fused with 

benzene, heteroarene, cycloalkane, cycloalkene, heterocycioalkane or heterocydoalkcne; 

R21 is hcteroaryl which is unfused or fused witl1 benzene, hctcroareue, cycloalkane, 

cycloalkene, hetcrocycloalkane or hetcrocycloalkene; each of which is unfuscd or fused with 

benzene, heteroarene, cycloalkane, cycloalkene, hetemcycloalkane or heterocycloalkeue; 

R22 is cycloalkyl, cydoa.lkenyl, heterocycloalkyl or heterocycloalkcnyl; each of which 

is unfused or fused with benzene, heteroarene, cycloalkane, cycloalkene, heterocycloalkane 

or heterocycloalkene; each of which is unfused or fused with benzene, heteroarene, 

cycloalkane, cycloalkene, heteroeycloalkanc or hcterocycloalkene; 

R23 is alkyl, alkenyl or alkynyl; each of which is unsubstituted or substituted with one 

or two of independently selected R24
, OR24 , SR2'1, S(0)2R24

, C(O)OH, NH2, '\JHR24 N(R24
) 2, 
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C(O)R24
, C(O)NH2 , C(O)NHR24

, C(O)N(R24
)2, NHC(O)R24

• NR24 C(O)R 2
'
1
, NBC(O)OR24

, 

NR24C(0)0R24
, NHS(0)2R2

\ NR24S(0)2R24
• OH, F, Cl, Br or I; 

· · l R24 . R24A I' 2rn wnere1n cac 1 1s or -.. ; 

R24Ais phenyl, hctcroaryL cycloalkyl, cycloalkenyl, hetcrocycloalkyl or 

hcterocycloalkenyl each of which is unfused or fused with benzene, hcternarcne, cycloalkanc, 

cycloalkenc, heterocycloallzane or heterocycloalkcne; 

R24
B is alkyl, alkcnyl or alkynyl each of which is unsubstituted or substituted vvith one 

or two of indepcnd.cntly selected R25
, OR2

', SR25
, S(0)2R 25, C(O)OH, Nib, NHR25 N (R25

) 2, 

C(O)R25
, C(O)Nfh, C(O)NHR25

, C(O)N(R25
) 2, NHC(O)R25

, NR25 C(O)R25
, NHC(OJOR25

, 

NR25C(O)OR25
, OH, F, Cl, Br or I; 

wherein each R25 is alkyl, phenyl, heteroaryl, cycloalkyl, cycloalkenyl, 

heterocydoalkyl or heterocycloalkenyl ; each of which is unsubstituted or substituted with 

Nlh, Nll(CH3), N(CH3)2, OH or OCH3; 

l . h fth . . 'b R20 ~"' R22 d R"4 ' . d . . w 1crem cac1 o e moiehcs reprcscntco y · , re , i , an · ·· arc m epeuaemty 

unsubstituted or substituted whh one or two of independently selected R 26
, OR26

, alkenyl, 

alkynyl. phenyl. OH, (0), C(O)OH, CN, 

Still another embodiment comprises pharmaceutical compositions comprising a 

compound having fom1ula J and an excipient. 

Still another embodiment comprises methods of inl1ibiting P ARP in a mammal 

comprising administering thereto a therapculical!y acceptable amount of a compound having 

formula L 
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Still another embodimen'. comprises methods of treating cancer in a mammal 

comprising administering thereto a therapeutically accc;ptable amount of a compound having 

formula I 

0 

~I ~H OyN 
A2 

(J), 

or a salt thereof, wherein 

A1 is R1 or R2, wherein A1 is unsubstituted or substituted with one or two OH, CN, 

C1-alk:yl, C,-alkyl, Ci-alkyl, C4-alkyl, C5-alkyl, cycloalkane, OR A or NRARA; 

RA is Hor alkyl; 

R 1 is cycloalkane or cycloalkene each of which is unfused or fused with R 1A: 

R1
A is benzene, hcteroarene, cycloalkane, cycloalkcne, beterocycloalkane or 

heterocycloalkenc; 

R2 is hetcrocycloalkane or hetcrocycloa!kenc; each of which is unfu.scd or fused with 

R2
A is benzene, heteroarene, cycloalkane, cycloalkene, heterocycloalkane or 

heterocycloalkcnc; 

wherein each R4 is C1-alkyl, C2-alkyl or C1-alicyl; each of which is substituted with 
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R5 is C:-alkyl, C2-alkyl, C3-alkyl. C4-alkyl or Cs-alkyl; each of which is substituted 

with R10
, and fu11her unsubstituted or substituted with one or two or three of independently 

selected OR10
, NHRrn, K(Rt0)2. SR10

, S(O)Rll', S02R10 or Ch; 

h . b R10 . f" JOA RlOB RlUC h " I . h 1 h d b w ercm cac is " , or ; cac ot w 11c must JC attac c at a car on 

ator.11; 

R10
A is phenyl which is unfused or fused with benzene, hctcroarcne, cycloa!kane, 

cycloalkene, heterocycloalkanc or hetcrocycloalkenc; each of which are unfused or fused 

with benzene, heteroarcne, cycloalkanc, cycloal.kene, heterocycloalkane or 

heterocycloalkenc; 

; each of which is unfused or 

fused with benzene, heteroarcne, cycloalkanc, cycloa!kene, hctcrocycloal.kanc or 

bctcrocycloalkenc; each of which are unfused or fused with benzene, heteroarene, 

cycloallrnne, cycloalkene, hetcrocycloalkanc or heterocycloalkcne; 

R'°c is cycloalkyl, cycloalkenyl, hetcrocycloalkyl or betcrocycloalkenyl; each of 

which is unfused or fused with benzene, heteroarene, cycloalkane, cycloalkene, 

heterocycloalkane or heterocycloalkene; 

wherein each R10 is independently unsubstituted or substituted with one or two or 

thre~ of independently selected, Ru, OR11
, SR 11

, S(O)R 11
, S02Ru, NH2, NHR11

, N(R11
) 2, 

C(O)Ru, C(O)OR11
, C(O)N1"h, C(O)NHRll. C(O)N(R11

) 2, NHC(O)R11
, NR t1C(O)R11

, 

KHS02R
11

, NR11S02Ru, NHC(O)OR; 1
, NR. 11C(O)OR 11

, NHS02NH2, NHS02NHR11
, 

NHS02N(R11
)2, S02NFh, S02NHR11

, S02N(R11)2, l\11C(O)NH2 , NHC(O)NHR11
, 
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NHC(OlN(R11 )2, NR1'C(O)N(R11
)2, N02, OH, (Ol, C(O)H, C(OJOH, CN, CF3, OCF3, 

ChCF3• F, Cl, Br or I; 

R 12 is phenyl whicb is unfused or fused witb Clenz.ene. heteroarcne, cycloaU:anc, 

cycloalkene, hetcrocycloalkanc or helcrocycloalkenc; each of which is unfosed or fused with 

benzene, heteroarene, cycloalkane, cycloalkenc, hcterocycloalkane or hetcrocycloalkenc; 

R13 is heteroaryl which is unfused or fused with benzene, he!croarcne, cycloalkanc, 

cycloalkenc, hcterocycloalkanc or hctcrocycloalkcne; each of which is unfused or foscd with 

benzene, hetcroarene, cyc]oa[kanc, cycloalkenc, hetcrocycloalkanc or heterocycloalkcnc; 

R 14 is cycloalkyl, cycloalkenyl, heterocycloalkyl or hckrocycloalkenyl; each of which 

is unfused or fused with benzene, hetcroarcnc, cycloalkanc, cycloa[kene, heterocycloalkanc 

or heterocycloalkenc; each of which is unfused or fused with benzene, hcteroarenc, 

cycloalkane, cycloalkenc, heterocycloalkane or heterocycloalkene; 

R 15 is alkyl, alkenyl or alkynyl; each of which is unsubstituted or s11bstituted with one 

or two of independently selected R16
• OR1<', SR"', S(0)2R' 6

, C(O)OH, N H2, NHR 16 N(R16h, 

C(O)R16
, C(O)NH2, C(O)NHR1

'', C(OJN(R16h, KHC(O)R 16
, ~R;6C(O)R 16 , 1'-iHC(O)OR 16

• 

NR16C(O)OR16
, OH, F, Cl, Br or I; 

wherein each R16 is R1
' or R 17

A; 

RJ"I is alkyl, alkcnyl or alkynyl; each of which is unsubstituted or substituted with one 

or two ofindependt.'lltly selected R 18
, C(O)OI-l, NH 2. NHR" or "l(R18

) 2, C(O)R18
, C(O)).)Fh, 

C(O)NHR18
, C(O)N(R 1")2, NHC(O)R18

, NR18C(O)R 18
, F, Cl, Br or I; 

R17
A is phenyl, hcteroaryl, cycloalkyl, cycloalkenyl, hcterocycloalkyl or 

heterocycloall,enyl, each of whid1 is nnfLL,cd or fused with benzene, hcteroarene, 

cycloalkane, cycloalkene, heterocycloalkanc or hctcrocycloalkcne; 
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wherein each R18 is phenyl, hclcroa1·yl, cycloalkyl, cycloalkenyl, heterocycloalkyl or 

hcterocycloalkcnyl; 

wherein each of the moieties represented by R12
, R 13

, R14
, R17

", and R:" ure 

indcpcndenlly unsubstituted or ~ubstituted with one or two or three or four of independently 

selected R19
, OR19

, SR19
, S(O)R19

, S02R19
, C(O)R19

, CO(O)R19
, OC(OJR19

, OC(O)OR19
, 

NH2, NHR19
, N{R19)i, '<tl.C(O)R19

, NR19C(O)R19
, NHS(0)2R19

, NR19S(0)2R
19

, 

NHC(O)OR19
, NR19C(O)OR19

, NHC(O)NH2, NHC(O)NHR 19
, NHC(O)N(R19

) 2, 

NR19C(O)NHR19
, NR19C(O)N(R 19

)2, C(O)NH2, C(O)NHR19
, C(O)N(R19)2, C(O)NBOH, 

C(OlNBOR 19
, C(OJNHS02R19

, C(O)NR 19S02R 19
, S02Nfh, S02NHR19

, S02N(R19)2, CCO)H, 

CCO)OH, CCN)NH2, C(N)NHR19
, C(N)J\:(R19

),, CNOH, CNOCH3, OH, (0), CN, N3, N02, 

CF3, CF2CF1, OCF2, OCFiCF3, F, Cl, Br or l; 

h · h R19 . R10 R1: R12 Rn. \V ere1n eac is ; , or , 

R29 is phenyl which is unfused or fused with benzene, heteroarene, cycloalkanc, 

cycloalkenc, hctcrocycloalkanc or hetcrocycloalkcne: each of which is unfused or fused with 

benzene, heteroareue, cycloa[kane, cycloalkcnc, hetcrocycloaikanc or heterocycloalkene; 

R21 is hcteroaryl which is unfused or fused with benzene, heteroarcne, cycloalkanc, 

cycloalkene, heterocycloulkanc or hetcrocycloalkene; each of which is unfused or fused with 

benzene, heteroarcne, cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkcne; 

R22 is cycloalkyl, cycloall(cnyl, heterocycloalkyl or hcterocycloalkenyl; each of which 

is unfused or fused with benzene, heteroarcne, cycloalkane, cycloalkene, heterocycloalkanc 

or heterocycloalkenc; each of which is unfused or fused with benzene, hcteroarcnc, 

cycloallrnne, cycloalkenc, hct.crocycloalkanc or bcterocycloalkenc; 

R23 is alkyl, alkenyl or alkynyl; each of which is mrnubstituted or substituted with one 

or two of independently selected R24
, OR74

, SR2'1, S(0)2R
24

, C(O)OH, NH2, NHR24 N(R24)2, 
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C(O)R24
, C(O)NH2, C(O)NHR24

, C(O)N(R24 )?, NHC(O)R24
, NR24 C(O)R2

', NHC(O)OR24
, 

NR24 C(O)OR24
, NHS(0)2R24

, NR24S(0)2R
24

, Oic!, F, Cl, Br or l; 

• 24 • 2'1A 24B wherem each R JS R or R ; 

R24
A is phenyl, heteroaryl, cycloalkyl, cycloalkcny 1, heterocycloalkyl or 

heterocycloalkcny! each of which is unfuscd or fused with benzene, heteroarene, cycloalkane, 

cycloa[kerre, heteroeydoalkane or heterocycloalkcne; 

R24
B is alkyl, alkcnyl or alkynyl each of which is unsubstituted or substituted with one 

or two of independently selected R 25
, OR25, SR25

, S(0)2R25
, C(O )OH, Nlh, NHR25 N(R25

)2, 

C(O)R25
, C(O)NH2, C(O)NHR25

, C(O)N(R25
) 2, NHC(O)R25

, NR25 C(O)R25
, NHC(O)OR25

, 

NR25C(O)OR25
, OH, F, Cl, Br or I.; 

wherein each R25 is alkyl, phenyl, heteroaryl, cycloallcyl, cycloalkenyl, 

hcterocycloalkyl or hetcroeycloalkenyl ; each of which is unsubstituted or substituted with 

Nth, KH(CH3), N(CH3) 2, OH or OCH,; 

wherein each of the moieties represented by R2
'\ R 2

;, R22
, and R24

A arc independently 

umubstituted or substituted with one or two of imlependentl y selected R26
, 0 R26

, alkeny 1, 

alkynyl, phenyl, OH, (OJ, C(O)OH, CN, CF3, OCF1, CF2CF3, F, Cl, Br or I: and 

R26 is alkyl, 

Still another embodiment comprises methods for decreasing tumor volume in a 

mammal comprising administering thereto a therapeutically acceptable amount of a 

compound having fonnula I 

Still another embodiment comprises the use of a compound of Formula I for the 

preparation of a medicament for the treatment of cancer. 
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Still another embodiment comprises a metl1od of treating leukemia, colon cancer, 

glioblastomas, iymphomas, melanomas, carcinomas of the breast or cervical carcinomas in a 

mammal comprising administering thereto a therapeutically acceptable amount of a 

compound having fonnula L 

Still another embodiment comprises the use of a compound of Formula J for the 

preparation of a medicament for the treatment of leukemia, colon cancer, gliobla'itotru1s, 

lymphomas, melanomas, carcinomas of the breast or cervical carcinomas, 

Still another embodiment comprises methods for potcntiation of cytotoxic cancer 

therapy in a mammal comprising administering thereto a therapeutically acceptable amoUl!t 

of a compound having formula L 

Still another embodiment comprises methods for potentiation of radiation therapy in a 

mammal comprising administering thereto a therapeutically acceptable amount of a 

compound having formula L 

Still another embodiment comprises methods of treating ischemia repcrfusion injury 

associated with myocardial infarction, stroke, neural trauma or organ transplantation in a 

mammal comprising administering thereto a therapeutically acceptable amount of a 

compound having fmmula L 

Still another embodiment comprises methods of treating rcperfusion of the eye, 

kidney, gut or skeletal mtLScle in a mammal comprising administering thereto a 

therapeutically acceptable amount of a compound having formula I 

Still another embodiment comprises methods of treatingaithritis, gout. inflammatory 

bowel disease, CJ\S inflammation, multiple sclcrosi:<, allergic encephalitis, sepsis, septic 

shock, hernmorhagic shock, pulmonary fibrosis or uveitis in a mammal comprising 

administering thereto a thcrapeutieally acceptable amount of a compound having formula L 
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Still another embodiment comprises a method of treating rheumatoid arthrifo or 

septic shock in a mammal comprising administering thereto a therapeutically acceptable 

amount of a compound having formula L 

Still another embodiment comprises methods of treating diabetes or Parkinsons 

disease in a mammal com11rising administering therein a therapeutically acceptable amoum of 

a compound having formula L 

Still another embodiment comprises methods of treating hypoglycemia in a mammal 

comprising administering thereto a therapeutically acceptable amount of a compound having 

formula L 

Sill! another embodiment comprises methods of treating rctroviral infection in a 

mammal comprising administering thereto a therapeutically acceptable amount of a 

compound having formula I. 

Still another embodiment comp1iscs methods of treating liver toxicity following 

acctominophec. overdose in a mammal cornp1ising administering thereto a therapeutically 

acceptable amount of a compound having fmmula I. 

Still another embodirnent comprises a method of treating cardiac or kidney toxicities 

from doxorubicin or platinum based antineoplastic agents in a mammal comprising 

administering 6ercto a therapeutically acceptable amount of a compound having formula L 

Still another embodiment comprises methods of treating skin damage secondary to 

sulfur mustards in a mammal comprising administering thereto a therapeutically acceptable 

amount of a compound having formula J. 

Still another embodiment comprises the compounds 

2-fluoro-5-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrophtbalazin-1-yl)rncthy l)benzoic acid; 

4-(3-amino-4-fluorobcnzyl)-5 ,6, 7,8-tctrahydrophthalazin- l (2H)-one; 
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4-(( 2-fluoro-5-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin- l -yl)mcthyl)pheny !)amino )-4-

oxobutanoic acid; 

1-(2-fluoro-5-( ( 4-oxo-3 ,4,5.6, 7,8-bexahydropbthalazin- l -yl )methyl)phen y l)pyrrolidine-2 ,5-

dionc; 

4-(3-( 1,4-diazcpan-l -ylcarbonyl )-4-fl uorobenzyl)-5 ,6,7 ,8-teJ:rabydrophthaluzin- l (2H)-onc; 

4-(3-( aminomethyl)-4-fluorobenzyl).5 ,6, 7 ,8-tetrabydrophthalazin-J (2H)-one; 

4-( 3-( ( dimethylarnino )rnethyl)-4-fluorobenzyl )-5 ,6, 7 ,8-tetrabydrophtbalazin-l (2H)-one; 

4-( 4-fluoro-3-( (isopropylamino )methyl) benzyl)-5 ,6, 7 ,8-tetrahydrophtbalazin- l (2H)-onz; 

4-(3-( ( cyclobexylamino )methyl)-4-fluorobenzyl)-5 ,6, 7 ,8-tetrahydrophthalazin-1 (2H)-one; 

4-( 4-fluoro-3-(( tctrahydro-2H-pyran-4-ylamino )methyl )benzyl )-5, 6 ,7, 8-t ctrahydrophthal azin-

1(2 r{)-one; 

4-( 4-fluoro-3-((methyl(( l-methylpyffolidin-3-yl)metbyl)amino )methy l)benzyl)-5,6, 7 ,8-

tctrahydrophthalazin- l (2H)-·onc; 

4-( 4-fluoro·J-(f mcthyl(((2R)- l -mcthy lpyffOlidin-2-yl)mcthyl)amino )mcthyl)benzy 1)-5 ,6, 7,8-

tctrahydrophthalazin- l (2H)-one; 

4-(3-( ( cydopropylamino )methyl) bcnzyl)-5 ,6, 7,8-tctrahydrophthalazin-1 (2H)-onc; 

4-(3-( (isopropylamino )mcthyl)benzyl )-5 ,6, 7 ,8-tetrahydrophthalazin-1 (2H)-one; 

4-(3-(morpholin-4-ylmethyl)benzyl)-5 ,6 ,7 ,8-tetrahydrophthalazin-1 (2H)-one; 

4-(3-(pyli'o lidin- l -ylmethyl)bcnzyl)-5 ,6, 7, 8-tetrabydrophthalazin-i (2H)-onc; 

4-(3-(( cyclohcxyl amino )mcthyl)bcnzyl)-5 ,6, 7 ,8-tctrahydrophthalazin- l (21-I)-one; 

4-(3-(( methylamino)mcthyl)benzyl)-5 ,6, 7 ,8-tetrahydropbthalazin-1 (2H)-one; 

4-(3-((cthy !amino )methyl)benzyl )-5 ,6, 7 ,8-tetrahydrophthalazin-1 (2H)-one; 

4-(3-( ( 4-mcthylpi pcri din- l -yl)mctbyl)bcnzyl)-5, 6, 7, 8-tetrahydrophthalazin-l (2H)-onc; 

4-(3-( ((2-( 4-( trifluoromethy l)phenyl)eth yl)amino )met by 1) bcnzy I)-5 ,6,7 ,8-

tetrahydrophthalazin-1 (2H)-onc; 

4-(3-( ( cyclohexyl( mcthyl)anuno )methyl )bcnzyl)-5 ,6, 7 ,8-tctrahydrophthalazin- l (2H)-one: 

4-(3-( (2-cthy lpyrrolidin-1-y l)rnethyl)benzyl)-5,6, 7 ,8-tetrahydrophtha Iazin-1 (2H )-one; 

4-( 4-( ( cyclopropylamino )mcthyl)benzyl )-5 ,6 .7 .8-tetrabydroph1halazin- l (2 H)-one; 

4-( 4-( (isopropy !amino )me thy l)benzyl)-5 ,6, 7 ,8-tetrnhydrophtbalazin- l (2H)-onc; 

4-( 4-(morpholin-4-y !methyl )benzyl)-5 ,6, 7 ,8-tetrahydrophthalazin- l (2H)-onc; 

4-( 4-(pyrro lidin-1-ylmcthyl)benzy 1)-5 ,6, 7, 8-tetrahydrophlhalazin-1 ( 2H)-one; 

4-( 4-( ( cyclohcxylamino)rnethyl) bcnzy 1)-5,6,7 ,8-tetrahydrophthalazin-1 (2H)-one; 
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4-(4-( (4-phenylpiperidin-1-yl )methyl)benzyl)-5,6, 7 ,8-letrahydrophtha!azin-l (2H)-onc; 

4-( 4-( ( rnethylamino )methyl )benzyl )-5,6, 7 ,8-tetrahydrophthalazin-l (2H)-one; 

4-(4-( ( ethylamino )metbyl)benzyl)-5 ,6, 7,8-letrahydrophthalazin- l (2H)-onc; 

4-(4-(( 4-methylpiperidin- l-yl)metbyl)bcnzyl)-5,6, 7 ,8-tetrahydrnphthalazin-1(2H)-one; 

4-( 4-( ( (2-(3-(trifhoromcthyl)phenyl)ethyl)amino )methyl )b enzy I )-5,6, 7 ,8-

tctrahydrophthalazin- I (2H)-one; 

4-( 4-( ( cyciohcxy i(rncthyl)amino )mcthyl)benzyl)-5,6, 7 ,8-tctrahydrophthalazin-1 (2H)-onc; 

4-( 4-( (2-methy lpyrrolidin-1-yl)methyi )bcnzyl)-5 ,6, 7 ,8-tetrahydrophthalazin- l (2H)-one; 

4-( 4-((4-methyl-J ,4-diazepan-1-yl)methyl)benzy 1)-5,6,7,8-tetrahydrophthalazin- l (2H)-one; 

4-(3-( ( 4-methyl-l ,4-diazepan-1-yl)methyl)benzy 1)-5,6, 7,8-tetrahydrophtbalazin- l (2H)-one; 

4-( 4-fluoro-3-pyrirnid in-2-ylbcnzy 1)-5,6, 7 ,8-retrahydrophthalazin-1 (2H)-one; 

4-( 4-fluoro-3-pyridin-3-y lbenzyl)-5 ,6, 7,8-tetrahy drophthalazin-1 (2H)-one; 

4-( 4-fluoro-3-py1idin-4-ylbenzy l)-5 ,6, 7, 8-tetrahydrophthalazin- l (2H)-one; 

N,N-diethy 1-2'-fluoro-5'-( ( 4-oxo-3, 4,5 ,6, 7 ,8-hexahydroph thalazin-1-yl )methyl)-1, l '-biphcnyl-

2-carboxaniidc; 

N-(2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7, 8-hexahydrophthal azin- I -y l)methy l)phenyll-3-piperidin- l­

y lpropanamide; 

N-(2-fluoro-5-( ( 4-oxo-3 ,4 ,5, 6, 7 ,8-hcxahydrophthalazin-1-y l)methyl)pheny I )-3-( 4-

mcthylpiperazin-1-yl)prnpanamick; 

2-am:ino-N-(2-fluoro-5-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydropht:l:mlazin- l­

yl )rnerhy l)pheny l }acctamidc; 

3-cyclohex yl-N-(2-fluoro-5-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-J -

yl)methyl)phenyl)propanamidc; 

N-(2-fluoro-5-( ( 4-oxo-3 ,4,5, 6, 7 ,8-hcxahydropbthalazin-1-y!)rnethyl)phcny l)pipcridine-3-

carboxarnide; 

4-(4-fluoro-3-(2-oxopyTrol idin-' -y I) bcnzyl)-5, 6, 7 ,8-tctrahydrophthalazin- l (2H)-one; 

N-(2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7 .8-hcxahydrophthafazin- I -y I )rnethyl)phcny l)azetidinc-3-

carboxamide; 

N-(2-(isopropylamino )ethyl)-3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-l­

yl)methyl)benzamide; 

N-(2-fluoro-5-( ( 4-oxo-3, 4,5, 6, 7 ,8-hexabydrophthalazin-1-y l )methyl)pheny 1)-2-morpholin-4-

y lacetamide; 
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N-(2-rnorpholin-4-ylethyi )-3-(( 4-oxo-3,4.5,6,7 ,8-hexahydrophthalazin-1-

yl)methyl)bcnzamide; 

3-(( 4-oxo-3,4,5,6,7,8-bxahydrophtba!azin-J-yl )rneihyl)-N-(2-pynolidin-l­

ylctbyl )bcnzamidc; 

4-(3-( (2-mcthy lpy trnlidin- J -yl)carbony l)bcnzy !)-5 ,6, 7 ,8-tetrnhydrophtha!azin-1 (2H)-onc; 

N-azcpan-1-yl-3-((4-oxo-3 ,4,5,6, 7 ,8-hcxahydrophthalazin-1-yl)mcthy!)bcnzamide; 

4-(3-(pipcrazin-1-yl carbony l)bcnzyl )-5,6,7, 8-tetrahydrophthalazin- l (2H)-one; 

N-azetidin-3-yl-3-( ( 4-oxo-3 ,4,5 ,6, 7,8-hexahydroph1 halazin-] -y l)methyl)benzamide; 

3-( ( 4-oxo-3 ,4 ,5,6, 7, 8-hcxahydrophthala.zin- l -y l)rncthy l)-N-piperidin-3-y lbenzamidc; 

N-( 4-( dirncthylamino )phenyl)-3-((4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-1-

yl)rnethyl)bcnzarnide; 

N-(2-(4-mcthylpipcrazin- l-yi)ethyl)-3-(( 4-oxo-3,4,5,6, 7 ,8-hcxahydrophthalazin-l­

yl)methyl)bcnzamide; 

4-(3-( ( 4-(isoxnzol-5-y lcarbonyl)piperazin-1-yl)carbonyl) benzyl)-5 ,6, 7, 8-

tetrahydropbthalazin- l (2H)-one; 

4-(3-( (4-phenyl piperidin-1-yl )carbonyl)benzyl)-5 ,6, 7,8-tetrahydrophthalazh1-l (2H)-one; 

3-( (4-oxo-3 A ,5, 6, 7 ,8-hexahydrophthalazin-1-yl )mcthy l)-N-(piperidin-2-ylmelhyl)benzamide; 

3-( ( 4-oxo-3 ,4,5, 6,7 ,8-hexahydrophthal azin-1-yl )mebyl)-N-(pipcridin-4-yhnelb yl)benzamide; 

3-( ( 4-oxo-3,4,5 ,6, 7 ,8-bexahydro phthalazin-1-yl)rne!hyl )-"i-(2-piperidin- l-y lethy i)bcnzarnide; 

N-( l-methy!azctidin-3-yl)-'.I-(( 4-oxo-3,4.5 ,6, 7 ,8-hexahydrophthalazin-l­

yl)methyl)benzamidc; 

methyl 4-(( 4-oxo-3, 4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-y l)mcthy l)pyri dine-2-cat'boxylate; 

1\-methy 1-4-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydropbthalazin- l -yl)mcthyl)pyridinc-2-carboxami de; 

4-((2-(methy lthlo)pyrimidin-4-yl)methy l)-5 ,6, 7 ,8-tctmhydrophthalazin- l (21-I)-one; 

4-( (2-(methy lsulfony l)pyrimid.in-4-yl)rn ctb y l )-5 ,6, 7 ,8-tetrahydrophthalazin- l (2H)-one; 

4-( (2-(mcthylsulfiny I )pyrimidin-4-yl)methyt)-5 ,6, 7 ,8-tetrahydrophthalazin- l (2H)-onc; 

4-((3-bromopyri din-4-y l)methy 1)-5 ,6, 7 ,8-tetrahydrophtbalazin- J (2H)-onc; 

4-( ( 6-bromopyri din-3-y I)mcthyl)-5 .6, 7,8-tctrahydrophtbalazin- I (2H)-one; 

4-((2-bromopyridin-3-yl)mcthy l )-5 ,6, 7, 8-tctrahydrophthalazin-J (2H)-one: 

methyl 6-( (4-oxo-3 ,4 ,5 ,6,7 ,8-hcxahydrophthalazin- l -y J)metby I )pyridine-2-carboxyl ate; 

J\-cthyl-4-( (4-oxo-3 ,4, 5,6,7 ,8-bcxabydrophlhal azin-1-yl)mcthyl)pyridine-2-carbox amide; 
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N-isopropyl -4-( ( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin- l -yl )mcthyl)pyridine-2-

carboxamide; 

N-cyclohexyl-4-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-b cxabydrophtbalazin- l-yl)metbyl )pyridine-2-

carboxamide; 

N-((l-methylpipcridin-2-yl)mcthyl)-3-(( 4-oxo-3,4,5 ,6, 7,8-hexahydropbthal.azin- l­

yl)mcthyl)benzamide; 

N-( ( l -methylpipcridin-4-yl)mcthyl)-3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydropbtbalazin-1 

yl)methyl)bcnzamide; 

N-methyl-6-( (4-oxo-3, 4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)mcthyl)pyridinc-2-carboxamidc; 

N-ethyl-6-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)pyridine-2-carboxamide; 

1\-isopropyl-6-( ( 4-oxo-3,4 ,5 ,G, 7 ,8-hexabydrophtha.!azin-1-yl )methyl)pyridine-2-

carboxarrride; 

N-cyclopropyl-6-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexabydrophthalazin- I -yl)methyl)pyridine-2-

carboxamide; 

N-cyclohexyl-6-( ( 4-oxo-3 ,4 ,S ,6, 7 ,8-bexahydrophthalazin-1-y l)methyl)pyridine-2-

carboxamide; 

methyl 3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydrophthalazin- l-yl)mcthyl)pyridine-2-carboxylate; 

methy I 5-( (4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)mcthyl)pyri dine-2-carboxylate; 

4-(( 5-bromothien-2-yl)methyl)-5 ,6, 7 ,8-tetrahydroph thalazin-1 (2H)-one; 

4-((3-bromothien-2-yl)methyl)-5 ,6, 7,8-tetrahydrophthalazin- l (2H)-one; 

4-(3-aminobenzy 1)-5 ,6, 7 ,8-tetrahydrophthalazin-l (2H)-onc; 

4-(3-bromobenzyl)-5 ,6, 7 ,8-tctrahydrophthalazin-1 (2H)-one; 

4-(thicn-2·yhnethy 1)-5,6, 7 ,8-tetrahydrophthalazin-l (2H)-onc; 

methyl 5-((4-oxo-3, 4,5 ,6, 7 ,8-hexabydrophthalazin- l -yl)mcthyl)thiophene-2-carboxylate; 

'l-methyl-5-( ( 4-oxo-3,4,5.6,7,8-hexahydrophthalazin-1-y l)mcthyl)pyridine-2-carboxamide; 

N-ethyl-5-( ( 4-oxo-3, 4,5 ,6, 7 ,8-hexahydrophthalr.zin-1-yl )methyl )pyridine-2-carboxamide; 

N-methyl-3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophtlmlazin- 1 -yl)methy l)pyridine·2-carboxamide; 

N-ethyl-3-( ( 4-oxo-3 ,4,5,6 ,7,8-hexahydrophthalazin-1-yl )rnl-'1:hyl)pyridine-2-carboxamide; 

N ,N-dimethyl-N'-(3-( ( 4-oxo-3, 4,5 ,6, 7 ,8-h.exahydrophthalazin-J -y l)methy l)pheny 1 )sulfamide; 

N-(3-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin- l-yl)methyl)phenyl)-3-pipcridin-1-

ylpropanamide; 

4-chloro-N-(3-( ( 4-oxo-3 ,4 ,5,6, 7,8-hexahydrophlhalazin·1-yl)methy I )phcnyl)butanami de: 
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4-(3-(2-oxopyrrol idin-1-y l)benzyl)-5 ,6, 7 ,8-tetra hydrophth alazin-1 (2H)-onc; 

4-((2-(2-oxoazctidin-1-yl)pyri din-4-yl)methyl)-5 ,6, 7,8-tctrahydrophthalazin- l (2H)-one; 

4-( (2-(2-oxopyno lidin- l -y l)pyridin-4-yl )methyl)-5, 6, 7 ,8-tctrahydrophthalazin- l (2H)-one; 

4-( (2-bromopyridin-4-yl)mctby l)-5 ,6, 7 ,8-tetrahydrophthal azin-1 (2H)-onc; 

4-( ( 6-(2-oxopyrrolidin-1-yl)pyridin-3-yl)melhyl)-5 ,6, 7, 8-tetrahydrophthalazin- l (2H)-one; 

4-((6-(2-oxoazetidin-1-yl):1yridin-3-yl)rncthyl)-5.6, 7,8-tetrnhydrophthalazin- I (2Hl-one; 

N-(5-((4-oxo-3,4,5,6, 7,8-hexahydrophthalazin-l-yl)methyl)pyridin-2-yl)benzamide; 

N-( 5-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-bexahydrophtbalazin-1-yl)mcthyl)pyridin-2-yl)isonicotinamide; 

N-( 5-( ( 4-oxo-3,4 ,5,6, 7 .8-hexahydrnphthalazin- l -yl)methyl)pyridin-2-yl)nicotinarnide; 

4-(( 5'-((4-oxo-3 ,4,5 ,6, 7, 8-hcxahydrophthalazin- l -yl)methyl)-2,2' -bipyridin-5-yl)mcthyl )-

5 ,6,7,8-tetrabydrophthalazin- l ( 2H)-one; 

N-methyl-5-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydropbthal azin-1-y])methy l)thiophcne-2-carboxamide; 

N 1 -(3-( (4-oxo-3, 4,5 ,6, 7, 8-hcxahydrophthalazin- l -y l)methyl)phenyl)glycinamide; 

N-(3-(( 4-oxo-3 ,4,5,6, 7,8-hcxahydrophthalazin- l -yl)methyl )phenyl)azetidine-2-carboxamide; 

N-(3-( ( 4-oxo-3 ,4, 5 ,6, 7,8-hcxahydrophthalazin- l -yl)mcthy l)phenyl)azetidi11e-3-carboxami de; 

N-(3-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthalazin- l -yl)rncthyl)phenyl)methancsulfonarnide; 

N-(3-( (4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophtbalazin-l -yl)rnethyl}phen yl)propanc-2-sulfonamidc; 

N-(3-( ( 4-oxo-3,4 ,5 ,6, 7 ,8-hexahydrophthalazin- l-yl )methyl )phcnyl)benzcnesulfonamide; 

N-(3-( ( 4-oxo-3 ,4,5 ,6, 7,8-hexahydrophthalazin-1-yl)methyi)phenyl)pyridine-3-suifonamide; 

N-(3-( ( 4-oxo-3,4,5 ,6, 7,8-hcxahydrophthalazin-1-yl)methyl)phcnyl)furan-2-sulfonarnid.e; 

l-mcthyl-N-(3-( ( 4-oxo-3, 4,5,6,7, 8-hexabydrophthalazin- l-yl Jmethyl)phcnyl)-1 ll-irni clazole-

4-sulfonamide; 

N-(3-(( 4-oxo-3 ,4 ,5,6, 7 ,8-hexahydrophthalazin-1-yl )methyl)phenyl Jlhiophene-2-sulfonamide; 

4-cyano-N-(3-((4-o xo-3, 4,5 ,6, 7, 8-hexahydrophthalazin-1-

yl)rnethyl)phenyl)bcnzenesulfonamidc; 

N-(3-(( 4-oxo-3,4,5.6, 7 ,8-hcxahydrophtbalazin-1-yl)mctby l)phenyl)naphthalene-l­

sulfonamide; 

4-( ( 6-bromopyridin-2-yl)mct11yl)-5 ,6, 7 ,8-tctrahydrophthalazin-1 (2H)-one; 

4-( (6-(2-oxopyrrolidin- l -yl)pyridin-2-yl)methyl)-5 ,6, 7 ,8-tctrahydrophthalazin-1 (2H)-onc; 

N-( 6-(( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydropbthalazin- I -yl)mcthyl)pyridin-2-yl)bcnzamidc; 

4-((3' -( (isopropylamino )methyl)-1,l '-bi phenyl-3-yl)mctb yl)-5 ,6, 7 ,8-tetrahydrophthalazin­

l (2H)-one; 
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4-( (3 '-( ( cyclopentylarnino )rneth yl )-1, l '-biphenyJ-3-yl)m cthy l )-5 ,6, 7 ,8-ietrahydrophthalazi n­

l (2H )-onc; 

4-((3'-((2-methylpyrrolidin-l-y[)methyl)-1,l '-biphcnyl-3-yl)mcthyl)-5,6, 7 ,8-

tetrnhydrophthalazin- l (2H)-one; 

4-((3 '-(( cyclopropylamino )methyl)-l, l '-biphenyl-3-yl)methyl)-5,6, 7 ,8-tctrahydrophthalazin­

; (2H)-one; 

4-((3 '-(( cyclobutylamino )methyl )-l, l '-biphenyl-3-yl)methyl)-5 ,6, 7,8-tetrahydrophthalazin­

J (2H)-one; 

4-( (2-bromo- l -oxidopyridin-4-yl )methyl )-5 ,6, 7,8-tetral1ydrophthalazin- l (2H)-one; 

4-(( J -oxido-2-(2-oxopyrrolidin-1-yl)pyridio-4-y I )methy 1)-5 ,6, 7 ,8-tetrahydrophthalazin­

l (2H)-one; 

methyl 5-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hexahydrophthalazin-l -yl)mcthyl)thiophcnc-3-carboxylatc; 

4-(3-( ( 4-(2-(2-(2-aminoethoxy )ethoxy)cthyl )-1,4-d iazepan-1-yl )carbony I )-4-

fluorohenzyl)phthalazin- l (2B )-one; 

l-methyl-N-(3-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin-1-

yl)methyl)phcnyl)cyclopropanecarboxamidc; 

2-mcthyl-N-(3-( (4-oxo-3, 4,5 ,6,7 ,8-hexahydrophtlrn I azin-1-

yl )methyl)phenyl)cyclopropanccarboxamidc; 

3-ethoxy-N-(3-( ( 4-oKo-3, 4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-yl )mcthyi)phcnyl)propanamidc; 

5-oxo-N-(3-(( 4-oxo-3 .4,5 ,6. 7 .8-hexahydrophthalazin- l-y l)methyl)pheny 1)-L-prolinamide; 

5-oxo-N-(3-( ( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin-1-y I )methy l)phenyl)-D-prolinamide; 

N 1-(3-((4-oxo-3,4,5,6,7,8-hexahydrophthalazin-1-yl)mcthyl)phenyl)cyclopropane-l,1-

dicarboxamide; 

2-(benzyloxy )-N-(3-( ( 4-oxo-3,4 ,5 ,6, 7, 8-hexahydrophthal azin-1-yl )me thy l)phenyl)acetamide; 

N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophtbalazin- l -yl)methy I )phenyl)· 3-phcnylpropanamide; 

3-(2,5-dimethoxyphenyl)-N-(3-(( 4-oxo-3 ,4.5,6. 7 ,8-hexahydrophthalazin-1-

yl)rndbyl)phenyl)propanamidc; 

N-(3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-l-yl)methyl)phenyl)-1-

phcnylcyclopropanccarboxamide; 

(2S)-N-(3-(( 4-oxo-3 .4,5,6, 7,8-hexahydrophtbalazin- l-yl )mcthyl)phcnyl)-2· 

phcnylbuta.namide; 

N-(3-( ( 4-oxo-3,4,5 ,6, 7, 8-hexahydrophthalazin-1-yl)methy l)pheny I )-4-phcnylbutanamide; 
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2-(3-methylphenoxy)-N-(3-( ( 4-oxo-3,4,5 ,6,7 ,8-hexabydrophihalazin-1-

yl )metb yl)p b en yl)acetamide; 

2-(2-metby lphcnoxy )-N-(3-(( 4-oxo-3,4 ,5 ,6, 7 ,8-b exahydrophthalazin-1-

yl)methyl)phenyl)acetami de; 

2-( 4-methylphenoxyJ-N-(3-((4-oxo-3,4 ,5 ,6, 7 ,8-hexahydrophtha!azin- l­

yl)mcthyl)phenyl)acetamide: 

(2R)-2-methoxy-N-(3-( ( 4-oxo-3,4,5,6, 7 ,8-hexah ydrophthalazin- l -yl)methyl)phcnyl)-2-

phcnylacetamide; 

(25)-2-methoxy-N-(3-( ( 4-oxo-3, 4 ,5,6, 7 ,8-hexabydropbthalazin-1-yl )methyl)phenyl)-2-

phcnyiacetamicie; 

N-(3-( ( 4-ox o-3 ,4,5 ,6, 7 ,8-bexahydrophthal azin- l -yl)mctl1y l )phenyl )-3-phcnoxypropanamide; 

N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophlhalazin-1-yl)metby l)pheny 1)-4-thien-2-yl butanamide; 

l -acetyl-N-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7, 8-hcxahydrophthalazin-1-yl)methyl )phenyl )piperidine-4-

carboxarnide; 

2-(3,5-difluorophenyl)-N-(3-(( 4-oxo-3 ,4 ,5 ,6,7 ,8-hexahydropbthalazin-1-

y l)mclhyl)phenyl)acetamidc; 

N2-acctyl-N1-(3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-l -yl)methyl)phenyl)-L-

leucinamide; 

N 1 -(3-(( 4-oxo-3 ,4 ,5 ,6, 7,8-hexahydrophthalazin-1-yl)mcthyl)pheny1)-'\2 ,N2-dipropy1-L­

alaninamidc; 

4-oxo-N-(3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophtbalazin-1-y l )methyl)phenyl)-4-

phenylbutanami de; 

N-(2-oxo-2-(3-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalaz[n-1-

yl)methyl)phcnylamino)ethyl)henzamide; 

3-( 3-methoxyphenyl)-N-(3-(( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrophlhalazin- l -

yl )mcthyl)phcny l)propanamide; 

3-( 4-methoxyphenyl)-N-(3-(( 4-oxo-3,4,5 ,6,7.8-hexahydrophlhalazin- l­

yl)methyl)phenyl)propanamidc; 

2-(3, 4-dimeth y lphenoxy )-N-(3-( ( 4-oxo-3 ,4 ,5 .6. 7 ,8-hexahydrophthal azin-1-

yl)methyl)phenyi)acetamide; 

(2R)-2-hydrox y-N-( 3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)methy l)p hcnyl)-4-

pheny lbutanamide; 
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N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 .8-hexahyC.rophth alazin- l -yl)methyl )phenyl)-4-phcnoxybutanamide: 

4-oxo-N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrop hthalazin-1-yl)mcthy l )phenyl )-4-thien-2-

y lbutanamidc; 

2-( ( 4-rnetbylpyrimidin-2-yl)thio)-N-(3-( ( 4-oxo-3 ,4,5 ,6,7,8-hex ahydrophthaiazin-1-

y 1 )methyl )phen yl)acctam.i de; 

3-(2-chlorophenyl)-N-(3-( (4-oxo-3 ,4,5 ,6, 7 ,8-hcx ahydrophthalazin-1-

yl)methyl)phenyl)propanamide; 

3-(4-chlorophenyl)-N-(3-(( 4-oxo-3,4,5 ,6,7 ,8-hexahydrophillalazin-1-

yl)methyl)phenyl)propanamid.e; 

3-methyl-N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydroph thalazin-1-yl)methyl )phenyl)-2-

pheny lpentanamidc; 

2-( 4-ch loro-2-metbylphenoxy)-N-(3-( ( 4-oxo-3,4 ,5.6, 7 ,8-hexahydrophthalazin- l -

yl)methyl)phcnyl)acctamide; 

N-(3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophtbalazin-1-yl)methy I )phenyl)-N' -

phenylpcntancdiamide; 

4-(4-methoxyphenyl )-4-oxo-N-( 3-( ( 4-oxo-3 ,4,5, 6, 7 ,8-hcxahydrophthalazin-1-

yl)mcihyl)phenyl)butanamidc; 

N-(3-(( 4-oxo-3,4 ,5,6,7 .8-hcxahydrophthalazin-1-yl )mcthyl)phcnyl)-2 ,2-d iphenylacetamide; 

N-(3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin- l -yl)metbyl)phenyl)-3-

(phcnylsulfonyl )propanamidc: 

N-(3-(( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin-1-yl)methyl )phenyl )-2-(3-

phenoxyphenyl)aectami dc; 

4-ethyl-N-(3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-1-y l )methyl)phenyl )bcnzamide; 

3-fluorn-2-methyl-N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin-1-

yl)methyl Jphenyl)benzamide; 

5-fluoro-2-mcthyl-N-(3-(( 4-oxo-3 ,4,5 ,6, 7,8-hcxahydropbthalazin-l­

yl)methyl)phenyl)benzamide: 

3-fluoro-4-methyl-N-(3-( ( 4-oxo-3 ,4,5 .6, 7 ,8-hexahydrophthalazin-1-

yl)methyl)phenyl )benzamide; 

2,3-diHuoro-N-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophtha lazin-1-yl)methyl)phenyl)benzami de; 

2, 4-difluoro-N-(3-( (4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophtha lazin- J -y l)mclhyl)phe11yl)be11zamide: 

2,5-difluoro-N-(3-( ( 4-oxo-3 ,4 ,5 .6, 7 ,8-hexahydrophthal ttzin- 1-yl )me thy l)pheny l)benzamide; 
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3 ,5-difluoro-N-(3-( ( 4-oxo-3,4,5 ,6, 7,8-hexahydrophtbalazir;- l -yl )methyl)phcnyl)benzami de; 

N-(3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-yl)methyl)pheny l)-4-propy lbcnzam idc; 

4-isopropy l-N-(3-( (4-o xo-3, 4 ,5, 6, 7, B-hcxah ydrophthalazin-1-yl)methyl )p heny 1) benzami de; 

2-cthoxy-N-(3-( ( 4-oxo-3 ,4 ,5,6,7 ,8-hcxahydroph thalazin-1-yl)methyJ)phenyl)benzamide; 

4-isopropoxy-N-(3 { ( 4-oxo-3, 4,5 ,6 ,7 ,8-hexahydrophlhal azin- l -y I )methyl )pheny l)benzamide; 

4-( diethylamino )-"l-(3-(( 4-oxo-3,4,5,6, 7 ,8-hcxahydrophthalazin-1-

yl)met.liy!)phcnyl)benz,amide; 

4-butoxy-N-(3-((4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin-1-yl)methyl)phenyl)benzamicle; 

2-fluoro-N-(3-( ( 4-oxo-3,4,5 ,6, 7,8-hexahydrophthalazin-1-yl)methyl)pheny1 )-5-

( trifluoromethyl)bcnzamide; 

2-chloro-N-( 3-(( 4-oxo-3 ,4,5, 6, 7, 8-hexahydrophthalazin-1-y l)methyl)phenyl )-5-

(trifluormnethyl)benzamide; 

N-(3-( ( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophth alazin- J -yl)methyl)phenyl )-2-furamid.e; 

N-(3-( ( 4-oxo-3,4 ,5 ,6, 7 ,8-hexahyclrophthalazin-1-yl)methy I )phenyl)-3-furamide; 

2 ,5-ciimelhyl-N-(3-(( 4-oxo-3, 4,5, 6, 7,8-hexahydrophthalazin-1-yl)meihyl)phenyl)-3-furarnide; 

N-(3-(( 4-oxo-3,4, 5 ,6, 7 ,8-hexahydrophihalazin- l-yl)meihyl)phcnyl)thiophene-2-carboxamide; 

N-(3-( ( 4-oxo-3,4 ,5 ,6,7 ,8-hexahydrophthalazin-1-yl )mcth y r)phenyl )thioph ene-3-carboxamide: 

3-methyi-N-(3-( ( 4-oxo-3 ,4. 5 .6, 7 ,8-hcxabydrophtha!azin-1-yl)rnethy l)phenyl)thiophen e-2-

cart.oxar11lde; 

5-methyl-N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophtbalazin- I -yl)methyl)phenyl )thiophcne-2-

carboxamide; 

N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophlhalazin-1-yl )mt:Uiyl)phenyl)-1 H-pynolc-2-

carboxamide; 

l-methyl-N-(3-( (4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)rnetbyl )phenyl)- I Fl-pyrrol e-2-

carboxamicle; 

2,5-dimethyl-N-(3-(( 4-oxo-3, 4,5 ,6, 7,8-hexahydrophthalazin-1-yl)rnethy1)phenyl)-1I 1-pyrrole-

3-carboxamide; 

1,2,5-trimethyl-N-(3-(( 4-oxo-3 A .5 ,6, 7 ,8-hexahydrophthalazin-1-y l )methyl)phenyl )- lH­

pyrrole-3-carboxamide; 

N-(3-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin- l-yl)methyl)phenyl)- l ,3-thiazok-2-

carboxamide; 
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"1-(3-((4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin- l-yl)methyf)phenyl)- l ,3-thiazole-4-

carboxamide; 

N-(3-(( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)phenyl)-1,3-thiazole-5-

carboxamide; 

N-(3-(( 4-oxo-3. 4,5 ,6, 7 ,8-hexahydrophthalazin- l -yl )mcthy !)phenyl )isoxazole-5-earboxamide; 

3,5-dimetbyi-N-(3-( ( 4-oxo-3,4,5,6, 7 ,8-hexahydrophtbalazin-1-yl)methyl)pheny l)isoxaz.olc-4-

carboxamidc; 

N-(3-(( 4-oxo-3,4 ,5 ,6, 7 ,8-hexahydrophthal azin-1-yl )melhy I )phenyl)nicotinamidc; 

N-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hex ahydroph thalazin- l -yl )methy l)phenyl)isonicotinamide; 

3-hydroxy-'\l-(3-( ( 4-oxo-3, 4,5.6, 7 ,8-hcxahydrophthalazin-1-yl )methyl)phenyl)pyridine-2-

carboxamide; 

2-hydroxy-N-(3-( ( 4-oxo-3 A,5 ,6, 7,8-hexahydrophthalazin-1-y1 )mcthyl)pheny J)ni cotinamide; 

6-hydroxy-N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-h exahydrophthalazin -1-yl )mcthy l)phenyl)nicotinami de; 

N-(3-(( 4-oxo-3,4,5 ,6. 7 ,8-bexahydrophthalazin- I -yl)metbyl)phcnyl)-2-pyridin-2-ylacctamide; 

N-(3-( ( 4-oxo-3, 4,5 ,6, 7 ,8-hcxahydrophthalazin- l -yl)metby l)ph enyl)-2-pyri din-3-y lacetamide; 

5-mcthyl-N-(3-( (4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydroph thal azin-1-yl)mcthy 1 )phcny l)pyrnzine-2-

carboxarn:ide; 

N-(3-((4-oxo-3.4,5,6, 7 ,8-hcxahydrophthalazin-l -yl)methyl)pheny!)- l H-indole-3-

carboxa1nide: 

5-methyl-N-(3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)phenyl )-1-pbenyl- lH­

pyrazole-4-carboxamidc; 

6-chloro-N-(3-( ( 4-o x o-3, 4 ,5 ,6. 7 ,8-hcxahydrophthalazin-1-yl)rncthy l )pheny l)-2H-chrorn ene-

3-carbo xarni de; 

N3 ,N3-dimethyl-N1 -(3-( ( 4-oxo-3 ,4,5 ,6, 7,8-hcxahydrophthalazi n-1-yl )methyl )phenyl)-beta­

a!aninamide; 

4-(2-(3-bromophcnyl)ethyl)-5,6,7,8-tctrahydrophtbalazin-1(2H)-onc; 

4-(2-(3-bromo-4-fluoropheny I )cthyl)-5 ,6, 7,8-tctrahydrophthalaziu- l ( 2H )-one; 

4-(2.2,2-trifluoro-1-phcny lethy 1)-5.6,7 ,8-ten·ahydrophthalazin-1 (211)-on e; 

2-hydroxy-4-methy l-N-(3-( ( 4-oxo-3 .4,5,6, 7 ,8-hexahydrophthalazin-1-

yl)mcthyl)pbenyl)benzamidc; 

4-acclyl-N-(3-(( 4-oxo-3 ,4,5,6,7 ,8-hexabydrophihalazin-1-yl)melhyl)pbenyl)benz.amide: 



3-methoxy-4-methyl-N-(3-(( 4-oxo-3, 4,5, 6, 7 ,8-h exahydrophthalazin-1-

yl )methyl)phcnyl)bcnzamidc; 

4-clhoxy-N-(3-( (4-oxo-3, 4 ,5 ,6, 7, 8-hcxahydrophthal azin- l -yl)mcthy l)pbenyl)bcnzamide: 

3-fluoro-4-metboxy-N-( 3-((4-oxo-3 ,4 ,5 ,6, 7,8-bexahydrophthalazin- l 

yl)mcthyl)phenyl)bcnzamidc; 

N-(3-((4-oxo-3,4,5,6,7,8-hcxahydrophthalazin-1-yl)methyl )phenyl )-1 -naphthamidc; 

N-(3-( ( 4-oxo-3 ,4,5 ,6, 7, 8-hcxahydrophthalazin- l -y I )mcth y l)phcnyl)-2-naphthamidc; 

5-chloro-2-hydroxy-N-( 3-( ( 4-oxo-3 ,4 ,5 ,6, 7, 8-hexahydrophthalazin- 1-

y 1 )m ct by l)pheny 1 )benzamide; 

4-tert-butyl-N-( 3-(( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin-1-yl)me!hyl)phcnyl)benzamide; 

4-( acetylamino )-N-(3-(( 4-oxo-3,4,5,6, 7,8-hexahydrophthalazin- l­

yl)methyl)phcnyl)benzamidc; 

N-(3-( ( 4-oxo-3.4 ,5 ,6, 7 ,8-hex ahydrophtha lazin-1-yl)me\ hyl)phcnyl)-4-propoxybcnzamidc; 

l -hydroxy-N-(3-( (4-oxo-3,4 ,5 ,6,7,8-hcxahydrophthalazin- l -yl)mcthyl)pheny 1)-2-

napbthamide; 

2-chloro-5-(methyl thio )-N-(3-(( 4-oxo-3, 4,5 ,6, 7,8-hcxahydrophthalazin- l­

yl)methy l)pheny l)benzarnidc; 

3, 4-diefaoxy-N-(3-( ( 4-oxo-3 ," ,5 ,6,7 ,8-hexahydropbtha.lazin-1-y!)mcthyl)phcnyl)henzarnide; 

2-benzyl-N-(3-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophlhalazin-J -yl)methyi)phcnyi)bc.~1zam1de; 

2-anilino-N-( 3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexa11ydrophthalazin- l -yl)methy l)pheny l)hcnzamlde; 

2-benzoyl-N-(3-(( 4-oxo-3, 4,5 ,6,7 .8-hexahydrophthalazin-1-yl)mctby I )phenyl)bcnzamlde; 

N-(3-( ( 4-oxo-3,4,5 ,6, 7 .8-hexahydrophthalazin-1-yl )mcthy lJpheny 1)-2-(2-

ph enylethyl)henzarnide; 

5-bromo-2-ch!oro-N-(3-( (4-oxo-3 A,5 ,6, 7 ,8-hexahydrophthalazin- l -

y l)rnethy l )phenyl)bcnzamidc; 

2-(4-melby lbcnzoyl )-N-( 3-((4-oxo-3 ,4 ,5,6,7,8-hexahydrophthal azin- J -

y 1 )rncthy l )p heny I) hen zamidc; 

2-i odo-N-( 3-( ( 4-oxo-3, 4 ,5, 6,7 ,8-hexahy drop hthalazin- l-yl )mcth y I )phenyl )bcnzarni de; 

3-iodo-N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-yl )m ethy I )phenyl )benzamidc; 

4-iodo-'-1-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydroph!ha laziu-J -yllmelhyl)phenyl)benzamide; 

N-(2'-fluoro-5' -( (4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)-1, l '-biphenyl-3-

y\)acctamide; 
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4-( ( 6-fluorn-3 '-( methylsulfonyl)-1, l '-biphcnyl-3-yl)rncthyl)-5 ,6, 7 ,8-tetrahydrophthalazin­

l (2H)-one; 

4-(( 6-fluoro-3'-(pyrrolidin-l-ylcarbonyl)-1, l '-bipbenyl-3-yl)methyl)-5,6,7 ,8-

tetrahydrophtha!azin-l (2H)-one; 

4-(( 6-fluoro-4'-(pyrrolidin- l -ylcarbony 1)-1, 1 '-biphen yl-3-yl)methyl)-5, 6, 7 ,8-

tetrahydrophthalazin- l (2H)-one; 

2'-fluoro-5'-((4-oxo-3,4,5,6, 7 ,8-hcxahydrophthalazin-1-yl)methy!)- l, l '-biphcnyl-3-

carboxamide; 

2'-fluoro-N,N-dimethyl-5'-(( 4-oxo-3,4,5,6, 7,8-hexahydrophthalazin- l-yl)methyl)- l ,1 '­

biphenyl-4-carboxamide; 

4-(3 ,3 ,3-trifluoro-2-phenylpropyl)-5 ,6,7, 8-tetrahydrophtha~azin-1 (2H)-one: 

4-(2-pheny lethyl)-5,6, 7,8-tetrahydrophthalazin-l (2H)-one: 

4-(2-(3-bromophenyl)propy 1)-5 ,6, 7 ,8-ktrahydrophthalazin-1 (2H)-one; 

tert-buty I 2-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydropblhalazin-1-yl)methyl)piperazine-l-carboxylate; 

4-benzyl l-lert-butyl 2-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-l-yl)methyl)pipcrazine-1,4-

di carboxylatc; 

4-(2-(3-nitrophenyl)elhyl)-5 ,6, 7 ,8-teirahydrophthalazin - l (2H)-one; 

4-(2-( 3-aminophenyl)ethy 1)-5 ,6, 7, 8-teh'ahydrophthalazin-1 (2H)-one; 

4-(piperazin-2-ylmethyl)-5 ,6,7,8-tetrnhydrophthalazin-I (2H)-one; 

4-(2-(3-{2-oxopynolidin- l -yl)phenyl )ethyl)-5 ,6, 7 ,8-tetrahydrophthalazin-l (2H)-one; 

N-(3-(2-( 4-oxo-3,4,5 ,6, 7 ,8-hexabydrophthalazin- l-yl)cihyl )phenyl)-2-phcnoxyacetamide; 

4-(2-(6-fluoro-3'-( morpholin-4-y!carbonyl)-1, l '-biphenyl-3-yl)ethyl)-5 ,6, 7, 8-

tetrahydrophthaiazin- l (2H)-one: 

methyl 3-(2-( 4-oxo-3,4,5, 6, 7 ,8-bexahydroplnhalazin-1-yl)elhyl )benzoate; 

methyl 3-(1-methy1-2-(4-oxo-3,4,5,6, 7 ,8-hexahydrophtbalazin-1-yl)cthy~)benwate; 

4-(2-(6-fluoro-4 '-( morpholin-4-y !carbonyl )-1, l '-bipbcuy 1-3-yl)ethyl)-5 ,6. 7 ,8-

tetrahydrophthalazin- l (2H)-one; 

4-(2-(6-fluoro-2'-(pyrrolidin- l-ylcarbonyl)-1, l'-biphrnyl-3-yl)etbyl)-5 ,6, 7 ,8-

tctrahydrophthahtzin-l (2H)-one; 

4-(2-( 6-fluoro-3'-(Jiyrrolidin- J -ylcarbony])- J .l'-biphcnyl-3-yl)ethyl)-5,6, 7,8-

tetrahydrophthalazin- l (2H)-one; 



N-cyclopropyl-2'-fluoro-5'-(2-( 4-oxo-3,4,5.6,7,8-hexahydrophthalazin-1-yl)cthyl)-1, 1 '­

biphenyl-3-carboxamide; 

N-(2-( dimethyl amino )cthyl)-2'-fluoro-5 '-(2-( 4-oxo-3, 4 ,5, 6, 7 ,8-hexabydrophtbalazin- l -

y l)etbyl)- l, 1 '-bipbenyl-3-carboxarnide; 

2'-fluoro-5'-(2-( 4-oxo-3,4,5,6, 7,8-hcxahydrophthalazin- I -yl)cthyl)- l, l '-bip:1c11yl-3-

carboxamide; 

N-(2'-fluoro-5'-(2-( 4-oxo-3,4,5,6, 7 ,8-hcxahydropbtbalazin-l-yl)ctbyl)-l ,l '-bipbe11yl-3-

yl)methanesulfonamide; 

N-(2' -fluoro-5'-(2-( 4-oxo-3,4, 5 ,6, 7 ,8-hexahydrophthala7jn-l-yl )ethyl )-1, l '-biphenyl-3-

yl)acetamidc; 

4-(2-( 6-fluoro-3 '-(morpholin-4-ylcarbonyl)- l , I' -biphcnyl-3-yl)propyl)-5,6, 7 ,8-

letrahydrophthal azin- l (2H)-011e; 

4-(2-(6-fluoro-3'-(pyrrolidin- l-ylcarbonyl)-l, l '-biphenyl-3-yl)propyl)-5,6,7,8-

tctrahydrophthalazin-l (2H)-one; 

N-cyclopro pyl-2' -flnoro-5 '-(l -rnethyl-2-( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxabydrophthalazin- J -yl)ethyl)-

1, l '-biphenyl-3-carboxamide; 

4-(3-amino-4-chlorobenzy 1 )-5 ,6, 7,8-lctrabydrophtbalazin- l (2H)-one; 

4-(3-amino-4-rncthoxybcnzyl)-5,6. 7 ,8-tetrahydrophtlrnlazin- l (2H)-one; 

4-(3-amino-4-hydroxybenzyl)-5 ,6, 7 ,8-tctrahydrophthalazin- I (2 H)-one; 

4-(3-amino-4-methylbenzyl)-5 ,6, 7 ,8-tetmhydrnphthalazin-1 (2B)-one; 

>!-(2-( dimcthylamino )ethyl)-3'-( 1-methyl-2-( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin-l­

yl)ethyl)-1, l '-bipbenyl-3-carboxamide; 

3' -( l -methyl-2-( 4-oxo-3,4 ,5 ,6, 7 ,8-hexa11ydrophthalazin-l -yl)ethy 1)-1, V-biphenyl-3-

carboxamide; 

N-(3'-(l-methyl-2-( 4-oxo-3,4.5 ,6,7 ,8-hexahydrophthalazin-1-yl)ethyl)-l, l '-biphenyl-3-

yl)acctamide; 

3'-( l -(4-oxo-3,4,5,6, 7,8-hcxahydrophthalazin-l-yl)cthyl}-l, l '-biphenyl-3-carboxamide; 

N-(3'-( l-(4-oxo-3,4,5,6,7 ,8-hcxahydrophthalazin-1-yl)ethy'.)-1, l '-biphcnyl-3-yl)acetamide; 

N-(2-( dimethy lamino)cthyl )-3' -( 1-( 4-oxo-3, 4 ,5,6,7, 8-hcxahydrophthalazin-1-yl )ethyl)- l, l '­

biphenyl-3-carboxamide; 

3-( l -methyl-2-( 4-oxo-3,4,5,6,7 ,8-hexahydrophtbalazin-l-yl)ethyl)bcnzoic acid; 
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N-(2-lluoro-5-((4-oxo-3,4.5,6. 7 ,8-hcxahydrophthalazin- l-yl)mcthyl);:ihcnyl)-4-(4-

mcthoxyphcnyl)-4-oxobutanamid e: 

1-(2-fluoro-5-(( 4-oxo-3 ,4,5,6, 7,8-hexahydrophthalazin- I -yl)methyl)phenyl)-3A-dimcthyl-

1H-pynok-2,5-dione; 

3-(2-fluoro-5-(( 4-oxo-3 ,4,5 ,6, 7,8-hexahydrophthal azin- l -yl)methyl )phenyl )-3-

aza bicyclo(3. l .O)hexane-2,4-dionc; 

4-( ( 4-(phenoxyacetyl)piperazin-2-yl)mcthyl)-5 ,6, 7 ,8-telrab ydrophtbalazin- l (2H )-one; 

4-(2-(3-bromo-4-fl uorop henyl)propyl )-5, 6, 7 ,8-tetrah ydro p hthalazin- l ( 2H)-onc; 

4-oxo-N-(3-(2-( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-y l)ethyl)phcnyi)-4-

pbcnylbutanamide; 

2'-fluoro-5'-( l-methyl-2-( 4-oxo-3,4,5,6,7,8-hexahydrophthalazin- l-yl)ethyl)- J, l '-biphcnyl-3-

carboxamide: 

::\-(2'-fluoro-5'-( l-methyl-2-( 4-oxo-3 ,4,5,6, 7,8-hexahydrophthalazin-l-yl)ethy!)- l, 1 '­

bipheny 1-3-y l)acetamidc; 

N-((2'-fluoro-5'-( l-methyl-2-(4-oxo-3,4,5,6, 7,8-hcxahydrophthalazin-l-yl)ethyl)-l, l '­

biphenyl-3-yl)rnethyl)methanesulfonarnide: 

2-(2-fluoro-5-( ( 4-oxo-3 ,4 ,5,6, 7 ,8·hexahydrophthalazin-l -yl)methyl)pheny l)hexahydro-1 H­

isoindole- l ,3(2H)-d ione: 

1-(2-lluoro-5-(( 4-oxo-3 ,4 ,5 ,6, 7,8-hexabydrophthaiazin-1-yi)mcthyl)pheny1)-3 ,3-

dime thy 1 pyrro li di1ie-2 ,5-di one: 

4-( 4-fluoro-3-(2-mctli y 1-5-oxopyirnlidin- l -yl)benzyl} 5 ,6, 7 ,8-tetrahydrophthalazin- l (2H)-

one; 

4-( 4-fluoro-3-(2-oxo- l ,3-oxazolidin-3-y l)bcnzy l )-5 ,6, 7 ,8-tetrahydropbthalazin- I (2H)-one; 

4-( 4-flu oro-3-(2-oxoazepan-J -y])benzyl)-5 ,6, 7, 8-tetrahydrophthalazin- l (2H)-onc; 

l-(2-fl uoro-5-(( 4-oxo-3,4,5,6, 7,8-hexahydrophthalazin-1-yl)metnyl)phenyl)piperidine-2,6-

di.one; 

4-( 4-fluoro-3-(2-oxo imidazolidin- l -yl)benzy 1)-5 ,6, 7 ,8-tetrahydrophtiialazin-l (2H)-one; 

4-(3-( 1, l-dioxidoisothiazolidin-2-yl )-4-fluorohenzy l )-5 ,6, 7 ,8-tetrahydrophthalazin- l (2H)-

one; 

4-(4-fluoro-3-(2-oxoazetidin- l -yl)bemyl)-5,6, 7 ,8-tetrahydrophthalazin- l (2H)-one; 

4-( 4-fluoro-3-(2-oxopiperidin- l -y l)benzyl)-5 ,6, 7 .8-tctrabydrnphthalazin-1 (2H)-one; 

N-(3-furylmethy l)-3-( (4-oxo-3 ,4 ,5 ,6, 7.8-hexabydrnpbthalazin-1-yl)methy1) bcnzami de; 
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3-( ( 4-oxo-3, 4 ,5 ,6, 7, tl-hexahydrophthal~zin-1-y: )melhyl)-N-( thicn-2-ylmethy l)henzarnide; 

3-( ( 4-oxo-3 ,45 ,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)-N-(thicn-3-ylmcthyl)benzamidc; 

3-( ( 4-oxo-3,4, 5 ,6, 7,8-hexahydrophthalazin-1-yl)methyl)-N-(pyri din-3-ylmcthyl)bcnzamidc; 

3-( ( 4-oxo-3,4,5,6, 7 ,8-hcxabydrophthal azin-1-yl)mctbyl)-N-{pyridin-4-y lmctby l)benzamide; 

N-(2-(dimethylamino )ctbyl)-3-((4-oxo-3,4,5,6, 7,8-bcxahydrophthalazin-1-

yl)metbyl)benzamide; 

N-(3-( dimethy !amino )propy 1)-3-( (4-oxo-3, 4 ,5 ,6, 7, 8-hexabydrophthalazin-1-

yl)mcth yl)benzamide; 

3-(( 4-oxo-3,4,5,6, 7,8-hcxahydropbthalazin- l -yl)mctbyl)-N-(3-pyrrolidin-l­

ylpropylJbenzamide; 

3-( ( 4-oxo-3 ,4 ,5 ,6,7 ,8-hexahydropllthalazin- l-yl )methyl)-N-(3-piperidin-1-

ylpropyl)benzamidc; 

N-(3-morpbolin-4-ylpropyl)-3-((4-oxo-3 ,4,5 ,6, 7, 8-hcxahydrophtbalazin-l -

y l )methyl)benzamide; 

N-(2-( 1H-indol-3-yl)ethy1)-3-( (4-oxo-3 ,4,5 ,6, 7 ,8-l1cxahydrophthalazin-I -

y l)rnethyl )benzarnide; 

3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin- l-yl)mcthyl )-N-1,3-thiazol-2-ylbcnzamide: 

bcnzyl 2-0xo-2-(3-(2-( 4-oxo-3 ,4,5,6, 7 ,8-hcxahydrophthalazin-1-

y 1 )ethyl )pheny lamino)e!hyl carbamaie; 

4-oxo-N-(3-(2-( 4-oxo-3, 4 ,5.6,7 ,8-hcxahydrophthalazin-1-y !)ethyl )phenyl)-4-( 4-

phenox ypheny l)butanamidc; 

benzyl 3-(( (3-(2-( 4-oxo-3,4 ,5,6,7 ,8-hexahydrophthalazin-1-

y l)cthyl)phcny \)amino )carbonyl )piperidine-1-carboxylate; 

2-( 4-methylp hcnoxy )-N-{3-(2 .. ( 4-oxo-3 ,4,5,6, 7 ,8-hcxahydroph !halazin-1-

yl)ethyl)phenyl)acetamide; 

2-( 4-rnetboxyphenoxy )-N-(3-(2-( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin-1-

yl )ethyl)phenyl)acctamide; 

4-( 4-fluoro-3-(3-methyl-2-oxoimidazolidin- l -yl )benzyl)-5, 6, 7 ,8-tetrnhydrophthalazin- l (2H)-

one; 

4-( 4-fiuoro-3-(2-oxotetrah ydropyrimidin-1 ( 2H)-yl )benzy l)-5 ,6,7 ,8-tctrahy drophthalazin-

1 (2H)-one; 
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4-(3-(3-terl-butyl-2-oxoimidazolidin- l-y l)-4-tlLtorobenzy J )-5 ,6, 7, 8-telrahyclrophthalazin­

l (21-l)-onc; 

4-( 4-lhmro-3-( ( l S,4R)-3-oxo-2-azabicyclo(2.2. l)hcpt-2-yl)benzyl )-5, 6 ,7, 8-

tctrabydrophth alazin- l (21-l)-one; 

N-(2-elhylpheny 1)-3-( ( ~.-oxo-3, 4, 5 ,6, 7 ,8-hexahydrophlbalazin-1-yl)mclhyl)benzamidc; 

N-(3-ethylphcnyl)-3-( ( 4-oxo-3.4,5,6,7 ,8-bexuhydrophlhalazin- l-yl)methyi)be1izamide; 

N-( 4-etbylpbeny I )-J-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophlhalazin-1-y I )metbyl)benzamide; 

3-( (4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl )methyl )-N-(2-propyl pheny l)benzamide; 

N-(2-isopropylpbeny 1)-3-( ( 4-oxo-3 ,4 ,5 ,6, 7, 8-hexahydrophthalazin-1-y 1 )methyl )benzami de; 

N-( 4-isopropylpher:yl)-3-( ( 4-oxo-3,4 ,5 ,6,7 ,8-hexahydropltthalazin-1-yl)methyl)benzamide; 

1':-(3-!ert-buty lphenyl)-3-(( 4-oxo-3 A ,5, 6,7, 8-hexahydrophthaiazin- l -yl )methy l)benzamidc; 

N-( 4-tert-butylphenyl)-3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexnhydrophthalazin-1-yl)mcthyl)b:::nzamidc; 

N-: ,l '-biphenyl-4-y;-3-( ( 4-oxo-3,4,5,6,7 ,8-hcxahydropbtJrnlazin-1-yl)mcthyl)benzamide; 

N-(2-fluoro-4-methylphcnyl.)-3-( (4-oxo-3,4,5 ,6,7 ,8-hexahydrophthalazin-1-

yl )methyl)bcnzamide; 

N-(3-fluoro-4-mclhy lphcnyl)-3-( ( 4-oxo-3, 4 ,5,6, 7, 8-hcxah ydrophthalazin-1-

yl)meth yl)benzamide: 

N-( 4-fluoro-2-methylphcnyl )-3-( ( 4-oxo· 3 ,4 .5.6,7, 8-hcxabydrophthaiazin-1-

y l )methyl)benzamide; 

N-( 4-fluoro-3-met'lylphenyl )-3-(( 4-oxo-3 ,4,5.6,7 ,8-hcxah yc!rophthalazin-1-

yl)mcthyl)bcnznmide; 

N-(3-chloro-4-methylphenyl )-3-( ( 4-oxo-3, 4 ,5,6, 7 ,8-hcxahydrophthalazin-l -

yl)methyl )bcnzamide; 

N-14-chloro-3-m ethylpheny I )-3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydro1;h thalazin-1-

yl)methyl)benzarnide; 

N-(3-bromo-4-methylphcny I )-3-(( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydrophlhalazin-1-

yl)methyl)benzamide; 

N-( 4-bromo-3-methylphcnyl )-3-( ( 4-oxo-3 ,4,5 ,6, 7,8-hcxahydrophlbalazin- I -

yl )mcthyl)benzarnide; 

N-(3-fluom-4-methoxypheny 1)-3-( ( 4-oxo-3,4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-

yl)methyl)benzamide; 
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N-(3-mcthoxy-5-( trifluoromethyl )phenyl)-3-(( 4-oxo-3, 4,5, 6, 7 ,8-hexahydrophthalazin-1-

yl)mcthyl)bcnzamide; 

N-(2-hydroxy-6-mcthy ipbenyl )-3-(( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin- l -

yl)methyl)bcnzamidc; 

N-(3-bydroxy-2-meth ylphenyl)-3-( ( 4-oxo-3 ,4,5,6, 7 ,8-hcxahydrophtbalazin-1-

yl)methyl)benzamide; 

N-(3-hydroxy-4-methylphenyl)-3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin-1-

yl)metbyl)benzamidc; 

~\J-(2-methoxy-5-methylphenyl )-3-( ( 4-oxo-3,4,5,6, 7 ,8-hexahydrnphthalazin-1-

yl)methy l)bcnzamidc; 

N-(3-methoxy-4-methylphcnyl)-3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophtbalazin-1-

yl)mcthyl)bcnzamidc; 

N-(3-hydroxy-4-metlioxyphcnyl )-3-(( 4-oxo-3,4,5,6, 7,8-hcxabydrophthaiazin- l­

yl)methyl)benzamide; 

N-(2-ethoxyphenyl )-3-( ( 4-oxo-3 ,4,5,6,7 ,8-hexahydrophthalazi.r1- l -yl)mctbyl )bcnzamide; 

3-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophtbalazin- l-yl)methyl)-N-(4-propoxyphenyl)benzamidc; 

N-( 5-tert-butyl-2-methoxyphenyl)-3-(( 4-oxo-3,4,5,6, 7,8-hcxabydrophthalazin-l­

yl)methyl)benzamidc; 

1\-( 5-( acetylamino )-2-methoxyphenyl)-3-( (4-oxo-3, 4,5,6, 7, 8-hcxahydrophthalazin-J -

yl)methyl)benzamide; 

K-2,3-dihydro-I ,4-bcnzodioxin-6-yl-3-(( 4-oxo-3 ,4,5.6, 7 ,8-hcxahydrophihalazin-1-

yl)methyl)benzamidc; 

N-( 5-cbloro-2,4-dimethoxyphcnyl)-3-( ( 4-oxo-3 ,4,5 ,6,7 ,8-hcxah ydrophthalazin-1-

yl)methy l)benzarnide; 

N-(3-(methylthio )phenyl)-3-( ( 4-oxo-3, 4,5 ,6, 7,8-hexahydrophthalazin-1-

yl)metbyl )benzamide; 

N-( 4-(melhylthio )phcnyl)-3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthal azin-1-

yl )meth yl)bcnzami de; 

3-(( 4-oxo-3, 4 ,5 ,6 ,7 ,8-hcxabydro phthal azin-1-yl)methyl )-N-( 4-piperidin-1-

ylphcnyl)bcnzamidc; 

N-( 4-mmpholin-4-ylphenyll-3-( ( 4-oxo-3,4 ,5 ,6, 7, 8-hexahydrophthalazin-1-

yl )methyl)benzamide; 
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N-(2-anilinophcnyl )-3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophthalazi11- l -yl)rncthyljbcnzarni de; 

N-( 4-( ( 4-mcthoxyphenyl)amino)phcnyl)-3-( ( 4-oxo-3 A ,5 ,6,7 ,8-hcxabydrophtbalazin-1-

yl )mcthyl )bcnzamide; 

3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxah ydrupbthalazin-1-y l)methyl )-N-q uino lin-6-yl ben zamide; 

N-( 5-hyd:'oxy- l -naphthyl)-3-( (4-oxo-3 ,4,5 ,6, 7 ,8-·hexahydmph thalazin-1-

y!)mcthyl )bcnzamidc; 

N- J H-indazol-6-y l-3-( ( 4-oxo-3,~ ,5 ,6,7 ,8-hexahydrophthalazin-1-y I )rnethyl)benzarnide; 

8-( 4-fluorobcnzyl)pyrido (2,3-d)pyridazin·-5( 6H)-onc; 

8-(3-chloro-4-fluorobcnzyl)pyrido(2,~-d)pyTiciazin-5(6H)-onc; 

(3aR)-8-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin-l -yl)methyl)-2,3,3a,4-tctrahydro-l H­

py!Tolo(2,l-c )(l ,4 )benzoxazin-1-onc; 

N-(2-fluoro-5-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophtha lazin-1 -yl)methy l)phcnyl)-N­

methy lrnethanesu lfonamidc; 

'l-(2-fluoro-5-( ( 4-oxo-3, 4.5 ,6, 7 ,8-hexahydrophthalazin-l-yl)methy l )phenyl)-2-hydroxy-2-

mcthy lpropanarnidc; 

(3 aS )-8-( (4-oxo-3,4 ,5 ,6 ,7 ,8-hexahydrophthalazin-1-yl )methyl )-2,3 ,3 a,4-tetrahydro-1H­

pyrrolo(2, J -c)( 1.4 )benzoxazin-1-one; 

3-( ( 4-oxo-3 ,4 .5 ,6,7 ,8-hexah ydrophthalazin-1-y I )rnethy I)-N-(2-pheny lcthyl)benzamide; 

N-(2-(2-melbylpheny l)etby 1 )-3-( ( 4-oxo-3 ,4 ,5,6, 7 ,8-hcxah ydmphtbalazin-1-

y!)methyl)benzamide; 

l'\-(2-(3-methylphenyl )ethyl)-3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydmphthalazin- l -

yl)mcthyl)bi~nzarnide; 

N-(2-( 4-mcthylphenyl )ethyl )-3-( ( 4-oxo-3, 4 ,5 ,6.7 .8-hexahydrophthalazin-1-

yl)methyl )benzamide; 

3-( ( 4-oxo-3 ,4,5 .6, 7 ,8-hexahyd.rophthal azin- l -yl )rnethyl)-N-(2-pyridin-2-ylethyl )bcnzamidc; 

3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydrophtbalazin- l -yl)mcthy l)-N-(2-pyridin-3-ylethyl)henzamide; 

3-(( 4-oxo-3 ,4,5 ,6 ,7 ,8-hexahydrophthal azin-1-yl)rnethyl)-N-(2-pyrid in-4-y\eibyl)hcnzam i de; 

N-(2-(2-mcthoxyphenyl)ethyl)-3-(('~-oxo-3,4,5,6,7,8-hexahydmphtbalazin-1-

yl)methyl)bcnzarnide; 

N-(2-(3-methoxypbcnyl)ethyl)-3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrnphthalazin-1-

yl)meihyl)bcnzarnidc; 
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N-(2-( 4-methoxypheny !)ethyl )-3-( ( 4-oxo-3 ,4 ,5,6, 7 ,8-hexahydrophthalazin-1-

yl)mcth y I )benzamide; 

N-(2-(2-fluorophenyl)ethyl)-3-(( 4-oxo-3 ,6,7 ,8-bexahydmphthalazin-1-

yl)methyl)benzamide; 

N-(2-(3-fluorophcnyl)ethy 1)-3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexabydrophthalazin-1-

yl)methyl )benzamide; 

N-(2-( 4-fluorophenyl)ethyl)-3-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin-1-

yl )methyl)benzarnidc; 

N-(2-(2-chlorophenyl)ethyl)-3-((4-oxo-3, 4,5 ,6, 7, 8-hcxahydrophlbalazin-1-

yl)methyl)benzamide; 

N-(2-( 3-chlorophenyl)ethy 1)-3-( ( 4-oxo-3,4,5, 6, 7, 8-hexahydrophthalazin-1-

yl )methyl)benzarnide; 

N-(2-( 4-chlorophenyl)ethyl)-3-((4-oxo-3 ,4 ,5 ,6,7 ,8-hexah ydrophthalazin-1-

y I )methyl)benzamide: 

N-(2-(3-bromophenyl)ethyl)-3-( ( 4-oxo-3 ,4,5 ,6. 7, 8-hexahydrophtbalazin- l­

yl)meth yl)benzarnidc; 

N-(2-( 4-bromophenyl)cthyl)-3-(( 4-oxo-3,4,5 ,6,7 ,8-hexahydrophthalazin-1-

yl)methyi)bcnzarnicie; 

N-(2-( 1, l '-biphenyi-4-yl)etbyi)-3-( ( 4-oxo-3, 4,5 ,6, 7,8-hcxahydrophthalazin- l­

yl)methyl)benzarnide; 

3-(( 4-oxo-3 ,4 ,5, 6,7,g-hcxabydmphtha lazin-1-yl)methyl)-N-(2-(3-

( trifluoromethy i)ph eny !)ethyl )benzamide; 

3-( ( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin-1-yl )methyl )-N-(2-( 4-

( trifluoromcthyl)pbcnyl)ethyl)benzamide; 

3-(( 4-oxo-3 A ,5 ,6, 7 ,8-hexahydrnphthalazin-1-yl)methyl)-N-(2-( 4-

phenoxyphenyl )cthy l)benzamide; 

N-(2-(3,4-dimethylphenyl)ethyl)-3-( ( 4-oxo-3 ,4 5 ,6, 7,8-hcxahydrophthalazin- J­

yl)methyl)benzamide; 

N-(2-(2,4-dimetbylpheny l)e!hy\)-3-( ( 4-oxo-3,4 ,5 ,6, 7,8-hexahyc.rophtbalazin- l -

yl)methyl)bcnzamide; 

N-(2-(2,5-dimethy\pbcnyl)etbyl)-3-(( 4-oxo-3,4 ,5,6, 7.8-hexahydrophtha\azin-1-

yl)rnethyl)benzarnide; 



>1-(2-(3-cthoxy-4-mcthoxypbcnyl)ethy I )-3-( ( 4-oxo-3 ,4,5 ,6, 7, 8-hexabydropbth alazin-1-

y l)metby ! )bcnzamide; 

N-(2-( 4-etboxy-3-metboxyphcny l)etby I )-3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin- [­

y l)meth y l)benzami de; 

N-(2-(2,3-dimethoxyphenyl )et by 1)-3-( ( 4-oxo-3,4 ,5 ,6,7 ,8-hcxahydropbtbalazin- J -

yl)methyl)benzamidc; 

N-(2-(2A-dimethoxypheny l)ctbyl)-3-( ( 4-oxo-3 ,4 ,5 ,6,7,8-hcxahydrophtbalazin- l­

y l)methyl )benzamide; 

N-(2-(2,5-dimethoxypheny i)ethyl)-3-(( 4-oxo-3,4 ,5 ,6,7 ,8-hexahydrophthalazin-1-

yl)methyl )benzamidc; 

N-(2-(3,4-dimethoxyphenyl)ethy1)-3-( (4-oxo-3 ,4,5 ,6, 7, 8-hexahydrophthalazin-1-

y l)methyl)benzamide; 

N-(2-(3 ,5-dimethoxyphenyl)ethy l)-3-(( 4-oxo-3, 4 ,5 ,6,7 ,8-hexahydrophthalazin-1-

yl)metb yl)benzamide; 

0:-(2-(1,3-benzodioxo l-5-yl)ethyl)-3-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin-1-

yl)methyl)benzamide; 

N-(2-(2,3-dichlorophenyl)ethyl )-3-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-

y l)methyl)bcnzamide; 

N-(2-(3 ,4-dichlorophenyl)ethyl)-3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexuhydrophthalazin-1-

yl)mcthy l)benzamide; 

N-(2-(2,6-dichlorophenyl)cthy l)-3-( ( 4-oxo-3 ,4,5, 6, 7 ,8-hexahydrophthalazin- l -

y I )mcthy l)benzamide; 

(3aS,4R, 7S, 7aR)-5-{2-fluoro-5-(( 4-oxo-3, 4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-

yl)methy l)pheny 1)-2,2-dimethyltctrabydro-4, 7-methano(l ,3 )dioxolo(4 ,5-c )pyridin-6(3 aH )-

one; 

4-(1-(3-bromo-4-fluorophenyllethyl)-5,6,7,8-tetral1ycirophthalazin-l(2H)-one; 

4-( l-(4-fluoro-3-(2-oxopyrrolidin- l-yl)phenyl)ethyl )-5 ,6, 7 ,8-tetrahydrophthalazin-1 (2H)-one; 

8-( 4-fluoro benzy 1)-2,3,4, 6-tetrahydropyrido(2,3-d)pyri dazin-5 (l H )-one: 

8-(3-bromo-4-fluorobenzyl)pyrido(2,3-d)pyridazin-5(6H)-one; 

N-(2-( dime thy !amino )ethyl )-N-eth y l-3-( ( 4-oxo-3, 4 ,5 ,6, 7, 8-hexahydrophtbalazin-1-

yl)methy l)benzamide; 
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N-(2-( diethylamino)ethyl)-N-methyl-3-(( 4-oxo-3,4,5 ,6, 7,8-hexahydrophthalazin- l­

yi)methyi)bcnzamide; 

N-benzyl-N-etbyl-3-( ( 4-oxo-3A,5 ,6,7 ,8-hexahydrophthalazin-1-yl)methyl)benzamidc; 

N-benzy :->r-isopropyl-3-( ( 4-oxo-3, 4 ,5,6, 7,8-hexahydrophthalazin- l-yl )mcthyl)bcnzarnide; 

N-benzyl-N-butyl-3-(( 4-oxo-3,4,5 ,6,7,8-hcxahydrophthalaz.in- l-yl)methyl)benzamidc; 

N, N-dibenzyl-3-( ( 4-oxo-3, 4 ,5,6, 7 ,8-hexahydrophthalazin-1-y l)methyl)benzamide; 

N-benzyl-N-(2-bydroxycthyl)-3-( ( 4-oxo-3,4 ,5,6, 7 ,8-hexabydrophthalazin-1-

yl)melhyl)benzamidc; 

N-methy!-3-( ( 4-oxo-3, 4,5 ,6, 7 .8-hexahydrophthalazin-1-yl )rnethyl)-N-(2-pyridin-2-

ylethyl)bcnzamide; 

N-(2-(3 ,4-dimethoxyphcnyl)cthyl)-N-mcthyl-3-(( 4-oxo-3,4,5, 6,7 ,8-hexahydrophthalazin-1-

yl)rnethyl)benzamide; 

4-(3-( ( 4-hydroxypiperid in- l -yl)carbonyl)benzyl)-5,6,7 ,8-tctrahydrophthalazin- l (2H)-onc; 

1-(3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-y l)mcthy l )benzoy l)piperidinc-3-

carboxamidc; 

1-(3-( (4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthaiazin- l-yl)mcthyl)bcnzoyl)pipcridine-4-

carboxami de; 

4-(3-(( 4-(2-oxo-2,3-dihydro- J H-benzimidazol-l-yl)pipeiidin-1-yl)carbonyl)benzyl)-5 ,6, 7,8-

tetrahydropbthalazin-1 (2H}-one; 

4-(3-(( 4-methyl piperazin- l-yl)carbonyl)bcnzyl)-5 ,6,7 ,8-tetraltydropbthalazin-l (2H}one; 

4-(3-( ( 4-cthy I pi pcrazin- l -yl)carbonyl )bcnzyl)-5 ,6, 7 ,8-lctrahydrophthalazin-1 (2H)-one; 

4-(3-(( 4-oxo-3,4,5,6, 7 ,8-hcxahydrophthalazin-l -yllmcthyl)benzoyl)piperazine- l­

carbaldehyde; 

4-(3-(( 4-aeety lpipcrazin- l -yl)earbonyl)benzyl)-5 ,6,7 ,8-tetrahydrophthalazin- J (2H)-one; 

4-(3-( ( 4-(2-bydroxyethyl )piperazin-1-yl)carbony l)bcnzyl)-5 ,6, 7,8-tctrahydrophthalazin­

l (2H)-onc; 

4-(3-( ( 4-phcnylpipcrazin-1-yl)carbonyl)bcnzyl)-5 ,6, 7 ,8-tctrabydrophthalazin-1(2H)-one; 

4-(3-( ( 4-pyridin-2-ylpipcrazin-1-yl)carbonyl)benzyl)-5,6, 7 ,8-tetrahydrophthalazin- l (2H)-

011c; 

4-(3-{( 4-pyrimi din-2-ylpiperazin- l -yl)cai-bonyl)benzyl)-5 ,6, 7 ,8-tctrahydrophthalazin- l (2H)-

one; 
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4-(3-(( 4-(2-(2-hydroxycthox y )ethyl)piperazin-1-yl)carbony l)benzyl)-5,6, 7 ,8-

tetrahydrophthalazin-1 (2H)-onc; 

4-(3-( ( 4-(2-fluorophcnyl)piperazin- l-yl)carhony J )henzyl)-5, 6, 7, 8-tetrahydrnphthalazin­

l (2H)-one; 

4-(3-( (4-(4-fluorophenyl)piperazin-1-yl)carbony l)benzy IJ-5 ,6,7 ,8-lctrahydrophthalazin­

l (2H)-onc; 

4-(3-(( 4-(2-chlorophcnyl)piperazin- l-y!)carbonyl)benzy 1)-5 ,6,7 ,8-tetrahydrophthalazin­

l (2H)-one; 

4-(3-( ( 4-rnethyl- l, 4-diazepan-1-yl)carbonyl)bcnzyl)-5 ,6, 7, 8-tetrahydrophthalazin- l (2H)-one; 

4-(3-(1, 1-dioxido-1,2-thiazinan-2-yl)-4-fluorobenzyl)-5,6, 7 ,8-tctrahydrophthalazin-1 (2H)-

one; 

8-( 4-fluoro-3-(2-oxoazctidin- l -yl )benzyl)pyrido(2, 3-d)pyridazin-5( 6H)-onc; 

8-(3-chloro-4-fluorobenzyl)-2,3,4,6-tetrahydropyrido(2,3-d)pyridazin-5(1H)-one; 

4-( 1-(4-fluoro-3-(2-oxoazetidin-1-yl)phenyl)cthyl)-5 ,6 ,7 ,8-tctrahydropbthalazin-1 (2 H)-one; 

1-( 3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-bexal1ydrophthalazin-l-yl)metbyl)phcnyl)pyrrolidine-2,5-dione; 

N-( 2-fluoro-5-( ( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthal azin-1-yl)methyl)phenyl)-2-(2-

oxopynolidin- l -yl)acetamide; 

N-(2-fluoro-5-( (4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)phcny l)-5-methyl-1-

phenyl- l H-pyrazole-4-carboxamide; 

N-(2-fluoro-5-((4-oxo-3 ,4 ,5 ,6,7 ,8-hexahydrophthalazin-l -yl)methyl)phcnyl)-5-

oxo hexanamide; 

N-(2-fluoro-5-( (4-oxo-3 ,4 ,5 ,6, 7 ,8-bcxahydrophthalazin-1-y l)methyl)pheny l)-3-

mcthoxypropanamide; 

N-(2-fluoro-5-(( 4-oxo-3,4,5 .6. 7 ,8-bexahydrophthalazin-J -yl)mc1hyl )phcnyl)-N' -

phenyipentanedia.mide; 

benzyl 2-(dimethylamino)-5-((4-oxo-3,4,5,6,7,8-hcxahydrophthalazin-l 

yl)methyl)phenylcarbarnatc; 

8-(4-fluoro-3-(2-oxoazetidin-l-yl)benzyl)-23,4,6-ietrahydropyrido(2,3-d)pyridazin-5( 1 H)-

o·nc; 

4-(3-bromo-4-fluoroph enyl)-5 ,6,7 ,8-tetrahydrophthalazin- l (2H)-one; 

4-( 4-fl.uoro-3-(2-oxoazetidin- l -yl)phenyl)-5,6,7 ,8-t etrahydrophthal azin-1 (2H)-one; 

2-fl uoro-5-( ( 5-o xo-5, 6-dihy dropyri do(2,3-d)pyridazin-8-y I )methyl) benzami de; 
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8-( 3-amino-4-fl uoro bcnzyl)pyri do(2,3-d )pyrid azin-5(6 H )-on c; 

8-(4-fluoro-3-(2-oxopyrrolidin-1-y!)bcnzyl )-2,3, 4,6-tetrahy dropyrido(2,3-d)pyridazin-5(l H)-

one; 

rncthy 1 2-fluoro-5-( ( 5-oxo- l .2,3 ,4,5,6-hexahydropyrido(2,3-d)pyridnzin-8-

yl)methy1)bcnzoatc; 

8-(3-amino-4-fluorobenzyl)-2,3, 4,6-!ctrabydropyrido(2,3-d)pyridazin-5(1 H)-one; 

2-fluoro-5-( ( 5-oxo-1,2, 3 ,4,5 ,6-hcxa.hydropyrido(2 ,3-d)pyridazin-8-y l)m.cthy I )bcnzoic acid; 

N-cthy l-2-fluoro-5-( (5-oxo- I ,2,3 ,4 ,5, 6-b exahydropyrido(2 ,3-d)py ridazin-8-

yi)mclhy;)bcnzamide; 

N-cyclobutyl-2-fluoro-5-( (5-oxo-1,2,3 ,4,5,6-hexahydropy1ido(2 ,3-d )pyridazin-8-

yl)methyl)benzamide; 

2-tluoro-5-((5-oxo-l ,2,3,4,5,6-hcxahydropyrido(2,3-d)pyridazin-8-yl)mdhyl)-N-(2-

pyrro lidin-1-ylethyl)benzamidc; 

8-( 4-fluoro-3-( (4-(morpholin-4-ylcarbonyl )piperazin-1-yl)carbon yl )bcnzyl)-2,3 ,4 ,6-

tetrnhy dropyri do( 2 ,3-d)py:rid azin-5 ( 1 H)-one; 

N-( 2-fluoro-5-( ( 5-oxo-1,2,3, 4 ,5 ,6-hcxahydropyri clo(2,3-d)pyridazin-8-yl )methyl)pheny I)-'\' -

phcnylpcntanediamiclc; 

1-(2-fluoro-5-( (5-ox o-1,2,3 ,4 ,5,6-hcxabydropyrido(2,3-d)pyridazin-8-

yl)mcthyl)phcny lipyrrolidi.ne-2,5-dione; 

N-( 2-fiuoro-5-( (5-oxo- J ,23 ,4,5 ,6-hexahydropyrido(2,3-d )pyridazin-8-yl)methyl )pheny 1)-3-

methoxypropanamide; 

N-(2-fluoro-5-( ( 5-oxo- l ,2,3 ,4 ,5 ,6-hexahydropyrido(2,3-d)pyri<lazin-8-yl)mcthyl )phenyl)-5-

oxohcxanamidc; 

N-(2-fluoro-5-((5-oxo-1,2 .3 ,4,5 ,6-hcxahydropyrido(2,3-d )pyri<fazin-8-yl)mcthyl)pheny J)-3-

phenoxypropanamidc; 

N-(2-fluoro-5-( ( 5-oxo-1,2 ,3 ,4,5 ,6-hcxahydropyrido(2,3-d)pyri duzin-8-yl )methyl )pheny 1)-4-

oxo-4-p henylbutanamide; 

2-( 4-(benzyloxy )phenoxy)-N-(2-fluoro-5-( ( 5-oxo- l ,2,3, 4,5 ,6-hcxahydro py:ri<lo(2 ,3-

d)pyridazin-8-yl)rncthy l)phenyl)a~etamide; 

N-(2-flnoro-5-(( 5-oxo-1,2,3, 4,5 ,6-hexahydropyrido( 2,3·-d)pyTi dazin-8-yl)mcthyl )phen y 1)-2-

( 4-methoxyphenoxy )acetamide; 
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N-cyclopropyl-2-iluoro-5-( ( 5-oxo-1,2 ,3 ,4 ,5 ,6-hcxahydropy1ido(2,3-d)pyridazin-8-

yl)mcthyl)bcnzarnidc; 

8-(3-( ( 4-(2-cthoxycthyl)piperazin-1-yl)carbony 1 )-4-fluorobcnzyl)-2 ,3 ,4 .6-

tctrahydropyrido(23-d)pyiidazin-5( l H)-onc; 

2-fluoro-5-((5-oxo-l,2,3,4,5.6-hexahydropyrido(2,3-d)pyridazin-8-yl)methyl)-N-(2-pipcridin-

1-ylcthyl)bcnzamidc; 

2-fluoro-5-( ( 5-oxo-1.2,3 ,4, 5 ,6·-hcxahydropyrido(3,2-d)pyri dazin-8-yl)methyl)-'\f-(2-oxo-2-

(pipcridin-1-y l)ethyl)bcnzamidc; 

4-( 4-fluoro-3-(( 4-pyrimidin-2-ylpiperazin-1-yl )carbonyl)bcnzyl )-5,6, 7,8-

tetrahydrophthalazin-I (2H)-one; and 

4-( 4-fluoro-3-(2-oxopyrrolidin-l-yl)phcnyl)-5,6, 7 ,8-tetrahydrophtha1 azin- l (2H)-one; 

and therapeutically salts, prodrugs, esters, amides, salts of prodmgs, salts of esters and 

salts of amides thereof 

DETAILED DESCRIPTIO'\! OF THE INVENTION 

Variable moieties o[ compounds herein are represented by identifiers (capital letters 

with numerical and/or al.phabetical supersc1ipts) and may be specifically embodied. 

It is meant to be understood that proper valences are maintained for all combinations 

herein, that monovakm moieties having more than one atom arc attached through their Jell 

ends. 

It is also meam to be understood that a specific embodiment of a variable moiety may 

be the same or different as another specific embodiment having the i;amc identifier. 

Abbreviations which have been used in the descriptionE of the schemes and the examples that 

follow arc: 

BOC is Di~tert-butyl dicarbonate 

C-18 is dimethyl-octadccylsilane 

DCI for chemical ionization for direct introduction, 

DME for 1,2-dimcthoxydhanc, 

DMSO for dimethylsulfoxide, 

ESl for elcctrosprny ionization, 

BATU for 0-(7-azabenwtriazol- l-yi)-N,N,N' ,N'-tctramcthylurnniurn hcxafluorophosphate, 
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HPLC for high performance liquid chromatography, 

MS for mass spec1romctry. 

TFA for trifluoroacetic acid, 

As used in reference to 1H NMR, the symbol "8" refers to a 1H NMR d1emical shift. 

As used in reference to 1H N1'1R, the abbreviation "br" refers to a broad 1H NMR si gnaL 

As used in reference to 1H NMR, the abbreviation "d" refers !o a doublet 1I-I NMR peak. 

As used in reference to 1H NMR, the abbreviation ''dd" refers to a doublet of doublets 1H 

"lMRpcak. 

As irned in reference to 1H NMR. the abbreviation "m" refers to a multiplet 1H NMR peak. 

As used in reference to 1H :.!MR, the abbreviation "q" refers lo a quartet 1H NMR peak. 

As used in reference to 1H NMR, the abbreviation "s" refers to a singlet 1H NMR peak. 

As used in reference to 1H NMll, the abbreviation "t" refers to a triplet 1H NMR peak. 

The term "alkcnyl," as used herein, means monovalent, straight or branched chain 

hydrocarbon moieties having one or more than one carbon-carbon double bonds, such as 

C2-alkcnyl, C3-alkcnyl. C4-alkcnyl, Cs-alkenyl, Cr,-alkenyl and the like. 

The 1crm "alkyL" as used herein, means monovalent, saturated, straight or branched 

chain hydrocarbon moieties, such as C 1-alkyl, Cralkyl, C3-alkyl, C4-aJkyl, C,-alkyl, C6-alkyl 

and the like. 

The term "alkynyl," as used herein, means monovalent, straight or branched chain 

hydrocarbon moieties having one or more than one carbon-carbon triple bonds, such as 

C2-alkynyl, C3-alkynyl, C.1-allcynyl, Cs-alkynyl, C6-alkynyl and the like. 

The tenn "cycloalkane," as used herein, meam saturated cyclic or bicyclic 

hydrocarbon moieties, such as C,-cycloalkane, Cs-cycloalJrnne, C6-cycloH!kane, 

C7-cycloalkane, C8-cycloalkane. C9-cycloalkane, C 10-cycloalkanc, C wcycloalkane, 

C 12-cycloalkane and the like. 

The term "cycloalkyl," a' used herein, mean,s monovalent, saturat;;;d cyclic and 

bicyclic hydrocarbon moieties. such as C3 ~cyc[oalkyl, C4-cycloalkyl, C5-cycloall{yl, 



C6-cycloalkyL C7-cycloalkyl, Cs-cycloalkyL C9-cycloalkyL C1c-cycloalkyl, C: 1-cycloalkyl, 

C12-cycloalkyl and the like. 

The tenn "cvcloalkcne," as used herein. means eve lie and bicvclic hvdrocarbon 
.,f / w ,.i' " 

moieties baving one or more tflan om: carbon-carbon double bonds, snch as C5-cycloalkene, 

C6-cycloalkcnc, C7-cycloalkenc, Cs-cycloalkcnc, C9-cycfoalkcne, C 10-cycloalkene, 

C11-cycloalkene, C12-cycloalkene and the like. 

The term "cycloalkenyl," as used herein, means monovalent, cyclic hydrocarbon 

moieties having one or more than one carbon-carbon double bonds, such as C 1-cycloalkenyl, 

C5-cycloalkenyl, Cc-cycloa\kenyl, C7-cycloalkenyL Cs-cycloalkenyl, C9-cycloalkenyl, 

Cw-cycloalkenyl, Cwcycloalkenyl, C12-cycloalkeny! and the like. 

The term "hcteroarene," as used herein, means furan, imidazole, isothiazolc, 

isoxazolc, 1,2,3-oxadiazolc, l ,2.5-oxadiazole, 1,3,4-oxadiazole, oxazolc, pyrazinc, pyrazole, 

pyridazine. pyridine, pyrimidine, pynole, thiazole, J ,3,4-ihiadiazolc, thiophenc, triazine and 

1,2,3-triazolc. 

The term "heteroaryl," as used herein, means furanyl, imidazolyl, isothiazolyl, 

isoxazolyl, l,2,3-oxadiazoyl, l,2,5-oxadiazolyl, J ,3A-oxadiazoiyl, o:rnzolyl, pyrazinyl, 

pyrazolyl, pyridazinyl, pyridir1yl, pyrimidinyl, pyrroly!, rctrazolyl, thiazolyl, 

1,2,3-thiadiazoyl, 1,2,5-ihiadiazolyl, 1,3,4-thiadiazolyl, thiopbcnyl, triazinyl and 

1,2,3-triazolyl. 

The term "hcterncycloallrn:ne," as used herein, means cycloalkane having one or two 

or three Clh moieties replaced with independently selected 0, S, S(Oi, S02 or NH and one or 

two CH moieties utm::placed or replaced with N and also means cycloalkanc having one or 

two or tlu·cc Crh moieties unrcp!aecd or replaced with indcpcndcnily selected 0, S, S(O). 

S02 or 'JH and one or two CH moieties replaced with K 

The term "heterocycloalkcne," as used herein, means cycioalkenc having one or two 

or three Cth moieties repb1ced with independently selected 0, S, S(O). S02 or NH and one or 



two CH moieties unrcplaccd or replaced with N and also means cycloalkene having one or 

two or three CJ-b moieties unrcplaccd or replaced wiih indcpendcnt!y selected 0, S(O), 

S02 or NH and one or two CI-I moieties replaced witll N. 

The term "hcterocycloalkyl," as used herein, means cycloalkyl having one or two or 

three CJ-h moieties replaced with indcpcndcnliy selected 0, S, S(O), S02 or NH and one or 

two CH moieties unreplaccd or replaced with N and also means cycloalkyl having one or two 

or three CH2 moieties unreplaccd or replaced with independently selected 0, S, S(O), S02 or 

NH and one or tvw CH moieties replaced with N. 

The tenn "hetcrocycloalkenyl," as used herein, means cycloalkenyl baving one or two 

or three CH2 moieties replaced with independently selected 0, S, S(O), S02 or NH and one or 

two CH moieties unrepluced or replaced with N and also means cycloalkenyl having one or 

two or three CH2 moieties \Ulreplaccd or replaced with independently selected 0, S, S(O), 

S02 or NH and one or two CH moieties replaced with N. 

The term "cyclic moiety," as used herein, means benzene, cycloalkane, cycioalkyl, 

cycloalkeue, cycloalkcnyl, heteroarcnc, hetcroaryl, hcterocycloalkanc, hctcrocycloalkyl, 

heterocycloalkene, helemcycloalkenyl and phenyl. 

Compounds of this invention may contain asymmetrically substituted carbon atoms 

in the R or S configuration, wherein the terms "R" and "S" are as defined in Pure Appl. 

Chem. (1976) 45, 13-10. Compounds having asymmetrically substituted carbon atoms v,,1th 

equal amounts of Rand S configurations are raccmic at those atoms. Atoms having excess 

of one configuration over the other arc assigned the configuration in excess, preferably an 

excess of about 85%-90%, more preferably an excess of about 95%-99%, and still more 

preferably an excess greater than about 99%. Accordingly, this invention is meant to 

embrace racemic mixtures, relative and absolute diastereoisomcn; and the cornpOLmds 

thereof. 

Compounds of this invention may also contain carbon-carbon double bonds or 

carbon-nitrogen double bonds in tbe Z or E configuration, in which the term "Z" rnprescnts 
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the larger two substituents on the same side of a carbon-carbon or carbon-nitrogen double 

bond and the term "E" represents the larger two substituents on opposite sides of a carbon­

earbon or carbon-nitrogen double bond. The compounds of this invention may abo exist as 

a mixture of "Z" and "E" isomers. 

Compounds of this invention containing >:H, C(O)l-J, C(O)OH, C(O)NH2, OH or SH 

moieties may have attached therdo prodrug-forming moieties. The prodrug-fonning 

moieties are removed by metabolic processes and release the compounds having the freed 

NH, C(O)H, C(O)OH, C(O)NH2, OH or SH in vivo. Prodrugs are useful for adjusting such 

pharmacokinetic properties of the compounds as solubility andior hydrophobicity, 

absorption in the gastrointestinal tract, bioavailability, tissue penetration, and rate of 

clearance. 

Metabolites of compounds having Fommla l, produced by in vitro or in vivo 

metabolic processes, may also have utility for treating diseases caused or exacerbated by 

unregulated or ovcrexprcsscd poly(ADP-ribosc )polymerase. 

Certain precursor compounds of compounds having Formu'.a J 1m1y be metabolized 

in vitro or in vivo to form compounds having Formula l and may thereby also have utility 

for treating diseases caused or exacerbated by unregulared or ovcrcxpressed poly(/1JJP­

ribose)polyrncrasc. 

Compounds having Formula I may exist as acid addition salts, basic addition salts or 

zwittcrions. Salt;; of compounds having Formula I arc prepared during their isolation or 

following their purification, Acid addition salts are those derived from the reaction of a 

compound having Fommla I with acid. Accordingly, salts including the acetate, adipate, 

alginate, bicarbonate, citrate, aspartalc, bcnzoate, bcnzcnesu lfonate lbcsy! ate), bisulfate, 

butyrate, camphorate, camphorsufonate, digluconalc, formate, fumaratc, glycerophospbatc, 

glutamate, hemisulfate, heptanoatc, hexanoate, hydrochloride, hyc!robromide, bydmiodide, 

lactohionate, lactate, rnalcatc, mesitylcncsulfonate, mcthancsulfonate, naphthylcnesulfonate. 

nicotinate, oxalate, purnoate, pectinate, persulfate, phosphate, picra1e, propionate, succinate, 

tfirlrate, thiocyanate, trichloroacetic, trifluoroacctic, para-toluenesulfonatc and undecanoalc 
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salts of the compounds having Fomrnla I are meant to be embraced by tbis invention. Basic 

addition salts of compounds are those derived from the reaction of the compoundb having 

Formula I wit\1 the bicarbonate, carbonate, hydroxide, or phosphate of cations such as 

lithium, sodium, potassium, calcium and magnesium. 

Compounds having Formula I may be administered, for example, bucally, 

ophthalmica!ly, orally, osmoticatly, parenterally (intramuscularly, intrapcrintoneally 

intrastemaliy, intravenously, subcutaneously), rectally. topically, transde1mally and 

vaginally. 

Therapeutically effective amounts of a compow1d having Formula l depend on 

recipient of treatment, disease treated and severity thereof, composition comprising it, time of 

administration, route of administration, duration of treatment, potency, rate of clearance and 

whether or not another dmg is co-administered. The amount of a compound having Formula 

I used to make a composition to be administered daily to a patient in a single dose or in 

divided doses is from about 0.001 to about 200 mg/kg body weight. Single dose 

compositions conrnin these amounts or a combination of submultiples thereof. 

Compounds having Formula l may be administered with or without an excipient.. 

Excipients include, for example, encapsula.tors and additives such as absorption accelerators, 

antioxidants, binders, buffers, coating agents, coloring agents, di!ucnts, disintegrating agents, 

emulsifiers, extenders, fillers, flavoring agents, humectants, lubricant.~, perfumes, 

preservatives, propellants, releasing agents, sterilizing agents, sweeteners, solubilizers, 

wetting agents and mixtures thereof. 

Compounds having Formula T may be radiolabded with a radioactive isotope such as 

carbon (i.e. 13C), hydrogen (i.e, :'H), nitrogen (i.e. 15N), phosphorus (i.e. 32P), sulfur (i.e. 35S), 

iodide (i.e. 1251) and. the like. Radioactive isotopes may be incorporated into the compounds 

having Formula l by reacting the same and a radioaetive derivitizing agent or by 

incorporating a radio labeled intermediate into their syntheses. The radio labeled compounds 

ofFonnula I are useful for both prognostic and diagnostic applications and for in vivo and in 

vitro imaging. 
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Compounds having Formula l may be incorporated into devices such as, but not 

limited to, arterio-vcnous grafts, billiary stenLs, by-pass grafts, catheters, central ucrvous 

system shunts, coronary stents, drug delivery balloons, peripheral stents and urcteural stents, 

each of which may be used in areas such as, but no! limited to, th~ vasculature for 

introduction of a compound having Formula I into sekctcd tissues or organs in the body. 

One measure of the effectivress of compounds having Fommla J is reduction or elimination 

of device-associated thrombi and complications associated therewith. 

Compoundli having Formula I can used as a radiosensitizcrs which enhance the 

efficacy of radiotherapy. Examples of radiotherapy include, but arc not limited to, external 

beam radiotherapy, telethcrapy, brachlherapy and sealed and unsealed source radiotherapy. 

Excipients for preparation of compositions comprising a compound having Formula I 

to be administered orally include, for example, agar, alginic acid, aluminum hydroxide, 

benzyl alcohol, benzyl benzoate, l,3-butylenc glycol, carbomers, castor oil, cdiulose, 

cellulose acetate, cocoa butter, com starch, com oil, coll.onseed oil, cross-povidonc, 

diglycerides, ethanol, ethyl cellulose, ethyl laureate, eihyl olcatc, fatty acid esters, gelatin, 

germ oil, glucose, glycerol, groundnut oil, hydroxypropylmcthyl celluose. isopropa:nol, 

isotonic saline, lactose, magnesium hydroxide, magnesium stcaratc, malt, mannitol, 

monoglyccridcs, olive oil, peanut oil, potassium phosphate salts, potato starch, povidonc, 

propylene glycol, Ringer's solution, safflower oil, sesame oil, liodium earboxymethyl 

cellulose, sodium phosphate salts, sodium laL1ryl sulfate, sodium sorbitol, soybean oil, stcaric 

acids, stearyl furnarate, sucrose, surfactants, talc, u·agacanth, tctrahydrofurfuryl alcohol, 

triglycerides, water and mixtures thereof. :Excipicnts for preparation of compositi.ons 

comprising a compound having Formula l to be administered ophthalmically or orally 

include, for example, 1,3-butylcne glycoL castor oit corn oil, cottonseed oil, ethanol, fatty 

acid esters of sorbitan, germ oil, groundnut oiL glycerol, isopropanol, olive oil, polyethylene 

glycols, propylene glycol, sesame oil, water and mixtures thereof Excipicnts for preparation 

of compositions comprising a compound having Fonnula J to be administered osmotically 

include, for example, chlorofluorn-bydrocarbons, ethanol, waler and mixtures thereof. 

Excipients for preparation of compositions compriidng a compound having Formula I to be 
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administered paremcrally include, for example, 1 J-butanediol, castor oil, com oil, cottonseed 

oil, dextrose, germ oii, groundnut oil, liposorncs, oleic acid, olive oil, peanut oil, Ringer's 

solution, safflower oil, sesame oil, soybean oil, U5.P. or isotonic sodium chloride solution, 

water and mixtures thereof. Excipients for preparation of compositions comprising a 

compound having Formula I to be administered rectally 01' vaginally include, for example, 

cocoa hutter, polyethylene glycol, wax and mixtures thcrc;of. 

Compounds having fo1mula I are also expected to be useful when used with 

allcylaling agents, angiogenesis inhibitors, antibodies, antimetabolites. antimhotics, 

antiproliforatives, aurora kinase inhibitors, Ber-A bl kinase inhibitors, biologic response 

modifiers, cyclin-dependen'. kinase inhibitors, cell cycle inhibitors, cyclooxygenase-2 

inhibitors, leukemia viraJ oncogene homolog (ErbB2) receptor inhibitors, growth factor 

inhibitors, heat shock protein (HSP)-90 inhibitors, hi.stone deacetylase (HDAC) inhibitors 

inhibitors, ho1monal therapies, imrrnmologicals, intercaiating antibiotics, kinase inhibitors, 

mammalian target ofrapomycin inhibitors, mitogen-aciivatedcxtracellular signal-regulated 

kinase inhibitors, non-steroidal anti-inflammatory drugs (NSAID's), platinum 

chemotherapeutics, polo-like kinase inhibitors, prnteasome inhibitors, purine analogs, 

pyrimidine analogs, receptor tyrosine kinase inhibitors, retinoids/dcltoicL~ plant alkaloids, 

topoisomcrase inhieiitors and lbe like. 

Alkylating agents include a.\trctamine, AMD-473, AP-5280, apaziquone. 

bendamustine, brostallicin. busulfan, carboquone, cannustinc (BCNU), chlorambucil, 

CloretazincTM (VNP 4010 IM), cyclophosphamide, clecarbazine, cstramusiine, folemustinc. 

glufosfamide, ifosfamidc, KW-2170, lomustinc (CCNU), mafosfarnide, melphalan, 

mitobronitol, mitolactol, nirnustine, nitrogen mustard N-oxide, ranimustine, temozolomidc, 

tbiotcpa, treosulfan, trnfosfamide and the like. 

Angiogencsis inhibitors include cndothdial-sp,~cific receptor tyrosine kinase (Tie-2) 

inhibitors, epidermal growth factor receptor (EGFR) inhibitors, insulin growth factor-2 

receptor (JGFR-2) inhibitors, matrix mctalloprotcinasc-2 (MMP-2) inhibitors, matrix 

mctnlloproteinasc-9 (MMP-9) inhibitors, platelet-derived growth factor receptor (PDGFR) 
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inhibitors, thrnmbospondin analogs receptor tyrosi1ic 

inh.ibitors and the like" 

Aurora kinaBc inhibitors include AZD-l 152, MLN-8054, VX-680 and the like. 

Bcr-Abl kinase inhibitors include DASA TfNIB'1 (BMS-354825), GLEEVEC® 

(irnatinib l and the like" 

CDK inhibitors include AZD-5438, BMI-1040, BMS-032, BMS-387, CYT-2584, 

flavopyridol, GPC-286199, MCS-5A, PD0332991, PHA-690509, seliciclib (CYC-202, 

R-roscovitinc), ZK-304709 and the like. 

COX-2 inhibitors include ABT-963, ARCOXIA® (etoricoxib), BEXTRA°' 

(valdccoxib), BMS347070, CELEBREXTM (celecoxib), COX-189 (lumiracoxib), CT-3, 

DERAMAX"X® ( deracoxib ), JTE-522, 4-rnethyl-2-(3,4-dimethy lphenyl)-1-(4-

sulfamoylphcnyl- lH-pynole), MK-663 (etoricoxib), NS-398, parecoxib, RS-57067, 

SC-58125, SD-8381, SVT-2016, S-2474, T-614, VlOXX'll' (rofecoxib) and the like. 

EGPR inhibitors include /,BX-EGF, auti-EGFr imrnunoliposomes, EGP-vaccinc, 

EMO-7200, ERBlTUX® ( cemximab ), HR3, lgA antibodies, IRESSA fo (gcfitinib ), 

TARCEVA°' (crlotinib or OSI-774), TP-38, EGFR fusion protein, TYKERB49 (lupatinib) and 

the like. 

ErbB2 receptor inhibitors include CP-724-714, CI-1033 (canertinib), Hercepiin'll' 

(trastuzumab), TYKERB® (lapatinib), OMNITARG"' (2C4, petuzumab), TAK-165, 

GW-572016 (iouafamib), GW-282974. EKB-569. Pl-166, dHER2 (HER2 vaccine), 

APC-8024 (HER-2 vaccine), anti-HERi2neu bispecific antibody, l37.her2IgG3, AS FlER2 

trifunctional bispccfic antibodies, mAB AR-209, mAB 2B-1 and the like. 

Histonc deacetylasc inhibitors include depsipcptid"e, LAQ-824, MS-275, trnpoxin, 

subcroylanilide bydroxamic acid (SABA), TSA, valproic acid and the like. 



HSP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-101, CNF-1010, CNF-2024, 

J 7-DMAG, gcldanamycin, IPI-504, KOS-953, MYCOGRlill"'. NCS-683664, PF24FCl, PU-

3, rruiicicol, SNX-21J2, STA.-9090 VER49009 and the like. 

MEK inhibitors includ.c ARRY-142886, ARRY-438162 PD-325901, PD-98059 and 

the like. 

mTOR inhibitors include AP-23573, CCJ.-779, everolimus, RAD-001, rapamycin, 

temsirolimus and the like. 

Non-steroidal anti-inflammatory drugs include AMlGESJC® (salsalatc), DOLOBID® 

(diflunisal), MOTR'[};"" (ibuprofen), ORUDIS°' (kctoprofcn), RELAFEN® (nabumcione), 

FELDENE® (piroxicam) ibuprofin cream, ALEVE® and NAPROSYNi!t (naproxcn), 

VOLTARE1\11 (diclofenac), INDOCJN® (indomethacin), CLINORlL® (suliudac), 

TOLECTlN~' (tolmetin). LOD!NE°'' (etodolac), TORADOL ® (kctorolac), DA YPRO® 

(oxaprozin) and the like. 

PDGFR inhibitors include C-451, CP-673, CP-868596 and the like. 

Pla1inum chemolhcrapeuiics include cisplatin, ELOXAT!l'-i'E' (oxaliplatin) cptarlatin, 

lobaplaiir1, ncdaplatin, PARAPLATlN" (carboplatin), satraplatin and the iilce. 

Polo-like kinase inhibitors include BI-2536 and the like. 

Thrombospondin analogs include ABT-5JO, ABT-567, ABT-898, TSP-l and the like. 

VEGFR inhihi!ors include AVAST!".\'"'' (bevacizumab), ABT-869, AEE-788, 

ANGIOZYME'M, axitinib (AG-13736), AZD-2: 71, CP-547,632, IM-862, Macugcn 

(pcgaptamib ), NEXA. VAR'~ (sorafonib, BAY 43-9006), pazopanib (GW-786034 ), (PTK-787, 

ZK-222584), SUTENT® (sunitinib. SU-I J 248), VEGF trap, vatalanib, ZACTIMA ™ 

(vilndelanib, ZD-64 7 4) and the like. 
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Antimetabolitcs inclnde ALIMTA@ (premctrexed disodium, L Y23 l 5 [4, MTA), 

5-azacitidinc, JCELOD A"' ( capecimbinc), cannofur, LEU STA r® ( cladribinc), clofarabine, 

cytarabine, cytarabine ocfosfate, cytosine arabinoside, decitabine, deferoxamine, 

doxiflu1idine, eflomithine, ElCAR, enocitabine, ethnyl:::ytidine, fludarabine, hydroxyurea, 5-

fluorouracil (5-FU) alone or in combination with leuc-0vorin, GEMZAR"' (gemcitabine), 

hydroxyurea, ALKERAN"(melphalan), mercaptopurinc, 6-mercaptopurinc riboside, 

rncthotrexatc, mycophcnolic acid, nclarabine, nolatrexed, ocfosate, pelitrcxol, pentostutin, 

raltitrcxed, Ribavirin, triapine, trimetrexatc, L tiazofurin, tegafur, TS-J, vidarabinc, UFT 

and the like. 

Antibiotics include intercalating antibiotics ac!arubicin, actinomycin D, amrubicin, 

annamycin, adriamycin, BLE'-.f0XA1'E"' (bleomycin), daunornbicin, CAEL YX® or 

MYOCET® (doxorubicin), clsamitrucin, epirbucin, glarbuicin, ZAVEDOS® (idarubicin), 

mitomycin C, nemorubicin, ncocarzinostatin, peplomycin, pirarubicin, rcbcccamycin, 

stirnalarncr, strcptozocin, V ALSTAR® (valmbicin), zinostatin and the like. 

Topoisomerase inhibitors include aclarubicin, 9-aminocamptothecin, amonafidc, 

amsacrine, becatecarin, be!otccan. BN-80915, CAMPTOSAR® (irinotecan hydrochloride), 

camptothecin, CARDIOXA.>..;E® (dexrazoxine), diflomotecan, edotecarin, ELLENCE"' or 

PHARMORUBICIN"' (cpirubicin), ctoposide, exatecan, 10-hydroxycamptothccin, 

gimatecan, lurtotecan, mitoxantrone, orathccin, pirnrbucin, pixantrone, rubitecan, 

sobuzoxane, SN-38, tafluposide, topotccan and the like. 

Antibodies include AV ASTIN® (bevacizumab ), CD40-spcci fie antibodies, ch TNT -

l!B, dcnosumab, ERBI1UX® (cetuxirnab), HUMAX-CD4':\l (zanolimumab), lGFlR-specific 

antibodies, lin1uzumab, PA)IOREX1
' (edrecolomab), RENCAREX® (WX G250), 

RJTl'XA."1® (rituximab), ticilirnumab, trastuzimab and and the like. 

Hormonal therapies include ARIMIDEX® (anastrozok), AROl\,iASIN" (cxemestane), 

arzoxifene, CASODEX"J (bicalutamide), CETR OTJDE® (cctrorclix), degarelix, desloreiin, 

DESOP Ac"!® (trilostane), dexarnethasone, DROGENJL®, (flutamide), EVISTA ® (raloxifene), 

fadrozok. FARESTON® (toremifone), FASLODEX® (fulvestrant),FE'v1AR.A."', (letrozole), 
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fomicstane, glucocorticoids, HECTOROL''' or REN AGEL''" (doxercalciferol), lasofoxifonc, 

leuprolide acetate, MEGACE® (megesterol), MIFEPREX® (mifepristone), NJLANDRONT" 

(nilutamidc), NOLVADEX"' (tarnoxifen citrate), PLENAXlS''M (abarelix), predisone, 

PROPECJA® (finasteride), rilostane, SUPREFACT® (buserelin), TRELSTAR"' (luteinizing 

hormone releasing hormone (LHRH)), vantas, VETORYL'<', (triiostane or modnL<;tanc ), 

ZOLADEX@ (fosrclin, goserclin) and the like. 

Deltoics and retinoids include seocalcitol (EB I 089, CB l 093 ), lexacalcitrol 

(KH1060), fonretinide, PANR.ETIN@ (alirctinoin), ATRAGEN®(liposomal tretinoin), 

. TARGRETTK'~(bexarotene), LGD-1550 and the like. 

Plant alkaloids incl.ude, but are not limited to, vincristine, vinblastine, vindesine, 

vinorclbine and the like. 

Proteasome inhibitors include VELC/illEir' (bortezomib), :\1Gl32, NPI-0052, PR-171 

and the like. 

Exarnpks of im1mmologicals include inte1fcrons and other immune-enhancing agents. 

Julerferons include interferon aipha, interferon alpba-2a, inlcrfcron alpha-2b, interferon beta, 

interfrron gamma-] a, ACTIMMlitlE® (interferon gamma- I b ), or interferon gamma-n l, 

combinations thereof and the like. Other agents include ALFAFERONE*', BAM-002, 

BEROMUN® (tasonermin), BEXXAR® (tosibJmomab), CamPath® (alemtuzumab), CTLA4 

(cytotoxic lymphocyte antigen 4), decarbazinc, dcnikukin, epratuzumab, GRANOCYTE® 

(lcnograstim), lcntinan, leukocyte alpha interferon, imiquimod, MDX-010, melanoma 

vaccine, rnitnrnomab, molgramostim, MYLOTARG™ (gemtuzumab ozngamicin), 

NEUPOGEN"' (filgrastim), OncoVAC-CL, OvaRcx® (oregovomab), pcmtumomab 

(Y-rnuH\IFGl), PROVENGE">, sargaramostirn, sizofilan, tcceleukin, ThcraCys3
, ubenirncx, 

VIRULIZ.IN®, Z-!00, WF-IO, PROLEUKI1'·® (ald~slcukin), ZADAXlN® (tbymalfasin), 

ZENAPAX® ( dacliznmab ), ZEV ALJN'l!> (90Y-lbriturnomab tinxct<m) and the like. 

Biological response modifiers are agents that modify defense mechanisms of living 

organisms or biological responses, s1rch as survival, growth, or differentiation of tissue cells 
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to direct them to have anti-tumor activity and incbde include krestin, lentinan, sizofiran, 

picibanil PF-3512676 (CpG-8954), ubcnimex and the like. 

Pyiimidine analogs include cyta.rabine (ara C), cytosine arabinoside, doxifluridinc, 

FLUDARA@ (fludarabine), 5-FU (5-fluorouracil), floxuridine, GEMZAR!I; (gemcitabine), 

TOMUDEX~' (ratitrcxed). TROXATYL11• (triacetyluridine troxacitabine) and the like. 

Purine analogs include LANVIS® (thioguanine) and PURl-NETHOL"' 

(mcrcaptopurine). 

Antimitotic agents include batab•J!in, cpothilonc D (KOS-862), N-(2-((4-

hydroxypl1enyl)an1ino )pyridin-3-yl)-4-mctboxybenzcnesulfonamidc. ixabcpilonc (BMS 

247550), paditaxcl, TAXOTERE® (docctaxel), P'NUJ00940 (109881), patupilonc, 

XRP-9881, vinfluninc, ZK-EPO and the like. 

Compounds of the present invention are also intended to be used as a radiosensitizer 

that enhances the efficacy nf radiotherapy. Examples ofrndiotherapy include, but are not 

limited to, external beam radiotherapy, tcietherapy, brachtberapy and scaled and unscaled 

source radiotherapy. 

Additionally, compounds having formula I may be combined with other 

chcmptherapeutic agents such as ABRA.XANE'r"' (ABI-007), ABT- I 00 (famcsyl transferase 

inhibitor). ADVEXIN"', ALTOCOR® or MEVACOR6
' (lovastatin), AMPLIGEN® (poly 

!:poly C12U, a synthetic RNA), APTOSYJ'..ffM (cxisulind), AREDIA ® (pamidronic acid). 

arglabin, L-asparaginase, atamestane ( l-mcthyl-3,17-dione-androsta-J ,4-diene), A VAGE® 

(tazarotne}, A VE-8062, BEC2 (mitumomab), cachcctin or cachexin (tumor necrosis factor), 

canvaxin (vaccine}, Cea VacTM (cancer vaccine), CELEUK® ( celmoleukin). CEPLENE® 

(histamine dihydrochloride), CERVARlXTM (;1uman papillomavirus vaccine), CHOP('" (C: 

CYTOXAN'' (cyclophosphamidc): H: ADRIAMYCIN® (hydroxydoxorubicin); 

0: Vincristinc (ONCOV!Ndll); P: prcdnisonc), CyPal™, cornbrestatin /\4P, DAB(389)EGF or 

TransMlD- l 07RTM (diphtheria toxins), dacarbazinc, dactinomycin, 5,6-dimethylxanthenonc-

4-acctic acid (DMXAA). ::milurncil, EVIZON"M (sqna!arninc lactate), DlMERlC!NE"'' (T4N5 
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liposome lotion), discoderrnolidc, DX-895 lf ( cxatccan rnesylate), enzastaurin, EP0906, 

GARDASIL@ (guadrivalcnt human papillornavirns (Types 6, 11, 16, 18) recombinant 

vaccine), gastrimmune, gcnasensc, GMK (ganglioside conjugate vaccine), GV AX@ (prostate 

cancer vaccine), balofuginonc, histcrdin, hydroxycarbami de, ibandronic acid, IGN-10 I, IL-

l 3-PE38, IL- l 3-PE38QQR ( cintredckin bcsudotox), lL-13-pscudornonas exotoxin, 

interfcron-u, interferon-y, JUNOV ANTM or MEPACTTM (mifamurtide), lonafarnib, 5,l 0-

metbylenctctrahydrofolate, miltefosine (hexadecylphosphocholine), NEOVASTAT@(AE-

941 ), NEUTREXJN® (trimetrexate glucuronate), NIPENT® (pcntostatin), ONCONASE® (a 

ribonuclease enzyme), ONCOPHAGE® (melanoma vaccine treatment), Onco VAX (IL-2 

Vaccine), ORATHECINTM (rubitccan), OSIDEM® (antibody-based cell drug), OvaRex® 

MAb ( rnurine monoclonal antibody), paditaxel, P ANDIMEXTM (aglyconesaponins from 

ginseng comprising 20(S)protopanaxadiol (aPPD) and 20(S)protopanaxatriol (aPPT)), 

panitumumab, PANVAC®-VF (investigational cancer vaccine), pegaspargase, PEG 

Interferon A, phenoxodiol, procarbazine, rebimastat, REMOV AB® ( catumaxomab ), 

REVLIMID® (lcnalidomide), RSR13 (efaproxiral), SOMATULINE@ LA (lanreotide), 

SORlATANE® (acitretin), staurosporine (Strcptomyces staurospores), talabostat (PTJ 00), 

TARGRETIN® (bexarotenc), Taxoprexin@' (DHA-paclitaxcl), TELCYTA™ (TLK286), 

temilifene, TEMODAR"' (temozolomide), tesmilifcne, thalidomide, THERATOPE@ (STn­

KLH), thymiU1q (2-amino-3,4-dihydro-6-rnethyl-A-oxo-5-(4-pyridylthio )quinazolinc 

dihydrochloride), TNFeradcTM (adcnovcctor: DNA carrier containing tbc gene for Lunwr 

necrosis factor··a). TRACLEER® or ZA VESCA ® (bosentan), tretinoin (Retin-A), tetrandrine, 

TRI SEN OX® (arsenic trioxide), VIRULJZIN®, ukrain ( de1~vative of alkaloids from the 

greater celandine plant), vitaxin (anti-alpbnvbeta3 antibody), XCYTRIN@ (motexafin 

gadolinium), XINLAYTM (atrascntan), :XYOTAXTM (paclitaxel poliglumcx), YONDELJSTM 

( trabectedin ), ZD-6126, ZINECARD® ( dexrazoxane ), zometa (zolendrnnic acid), zorubicin 

and the like. 

In one embodiment, compounds having Formula I are used in a method of treating 

cancer in a mammal comprising administering thereto a therapeutically acceptable amount of 

a compound of claim 1 in combination with a chemotherapeutic agent selected from 

temozolomic!e, dacarbazine, cyclophosphamide, ca1mustine, melphalan, lomustine, 
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carbopiatin, cisplatin. 5-FU 

camptothccin, or topotccan. 

leucovorin, gemcitabinc, mcthotrexatc, blcomycin, irinotecan, 

It is expected that compounds having formula l would a'.so inhibit growth of cells 

derived from a pediatric cancer or neoplasm including embryonal rhabdomyosarcorna, 

pediatric acute lymphoblastic leukemia, pediatric aculc rnyclogenous leukemia, pediatric 

alveolar rbabdomyosarmma, pediatric anaplastic cpendymoma, pediatric anaplastic large cell 

lymphoma, pediatric anaplastic medulloblastoma, pediatric atypical tcratoid/rbabdoid tumor 

of the central nervous syatem, pediatric biphenotypic acute leukemia, pediatric Burkitts 

lymphoma, pediatric cauccrs of Ewing's family of tumors such as primitive neurocctodermal 

rumors, pediat1ic diffuse anaplastic Wilm's tumor, pedia!ric favorable histology \Vilm's 

tumor, pediatric glioblastoma, pediatric mcdulioblastoma, pediatric nemoblastorna, pediatric 

ncuroblastoma-derived rnyc!ocytomatosis, pediatric prc-B-cell cancers (sucb as leukemia), 

pediatric pstcosarcoma, pediatric rhabdoid kidney tumor, pediatric rhabdomyosarcoma, and 

pediatric T-cell cancers such as lyr;iphoma and skin cancer and the like (commonly-owned 

United Slates Application Ser No. 10/ll88,338), Cancer Res., 2000, 60, 610 l-1 O); and 

:rntoimmunc disorders include, acquired immunodeficiency disease syndrome, autoimmune 

lymphoproliferativc syndrome, hemolytic anemia, inflannnalory diseases, thromhocytopcnia 

and lhe like (Cum~nl Allergy and A.stl1ma Reports 2003, 3:378-384; Br. J, Haernatol. 2000 

Sep; 110(3): 584-90; Blood 2000 Feb 15;95(4): 1283-92; and l'icw England Jomnal of 

Medicine 2004 Sep; 351(:4): 1409-1418). 

ft,RP EnzvnwJnhihition Assay 

Nicoti1rnmidc[2,5',8-3H]adenine dinuclcotide and strepavidin SPA beads were 

purchased from Amersham Biosicnces. Recombinant lluman Poly(ADP-Ribose) Polymerase 

(PARP), purified from E.coli and 6-Biotin-i 7-"lAD', were purchase from Trevigen. NAO', 

histone, aminobenzamidc, 3-amino bcnzamide and Calf Thymus DNA (dcDNA) were 

purchased from Sigma. Stern loop oligonuc\cotidc containing MCAT sequenee was obtained 

from Qiagen. The oligos were di;;soloved to 1 mM in annealing buffer containing l () mM 

Tris HCl pH 7.5, l nL\1 EDTA, and 50 m.M "NaCl, incubated for 5 minutes al 95°C, and 

annealed al 45°C for 45 minutes. Histone HI (95% clcctrophorctically pure) was purchased 

from Roche. Biotinylatcd bistooc I-11 was prepared by treating the protein with Sulfa-NHS-
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LC-Biotin from Pierce. The biotinylation reaction was conducted by slowly and 

intctmittcntly adding 3 equivalents of J OmM Sulfo-NHS-LC-Biotin Lo l OOµM Histone Hl in 

phosphate-buffered saline, pH 7.5, at 4°C with gentle vortexing over l minute followed by 

subsequent 4°C incubation for l hour. Streptavidin coated (FlashP!aie Plus) microplatc;, 

were pmchascd from Perkin £1rncr. 

PARPJ assay was conducted iu PARP assay buffer containing 50 !ll.c\1 Tris pH 8.0, 

lmM DTT, 4 mM MgCh. PARP reactions contai.ncd 1.5 µM j3I-I]-NAD .. (l.6uCi/rnmol), 

200 nM biotinylated histonc Hi, 200 nM slDNA, and 1 nM PARP enzyme. Auto reactions 

utilizing SPA bead-based detection were carried out in 100 >tL volumes in white 96 well 

plates. Reactions were initiated by adding 50 ,Lll of 2X '\!AD+ substrate mixture to 50 µL of 

2X enzyme mixt11re containing P ARP and DNA. These reactions were tcnninatcd by the 

addition of 150 ~tL of J 5 mM ben.zamide (~ 1000-fold over its IC50). 170 µL of the slopped 

reaction mixtures were transferred to streptavidin Flash Plates, incubated for l hour, and 

counted tL'iing a TopCount microplate scintillation counter. The EC50, for exemplified 

compounds of this invention are provided in Table I. 

Cellular PARP a~say: 

C4 l cells were treated whh a compound of this invention for 30 minutes in 96 well 

plate. P ARP was then activated by damaging DNA with 1 rnM fl,:02 for l 0 minutes. The 

cells were then washed with ice-cold PBS once and fixed with pre-chilled mcthanol:acetone 

(7:3) at -20°C for 10 minutes. After air-drying, the plates were rehydrated with PBS and 

blocked 5'% non-fat dry milk in PBS-TWEEN20® (Sigma, St. Louis, MO) (0.05%) (blocking 

solution) for 30 minutes at room temperature. TI1e cells were incubated with anti-PAR 

antibody l OH (1 :50) in Blocking solution at 37°C for 60 minutes followed by washing with 

PBS- T\VEEN20® 5 times, and incubation with goal anti-mouse fluoresccin 5(6)­

isoil1iocyanatc-coupled antibody (1 :50) and 1 ftg/rnl 4' ,6-diarnidino-2-phcnylindolc (DA.Pl) in 

blocking solution at 37°C for 60 minutes. After washing with PBS- T\VEEN20® 5 times, the 

analysis was performed using an FMAX FLUORESCENCE MICROPLATE READER<EJ 

(Molecular Devices, Sunnyvalle, CA), set at the excitation wavelength of 490 nrn and 

emission wavelength of 528 nm fluorescein 5(6)-i:;otbiocyanalc (FITC) or the excitation 



wavelength of nm and emission wavelength of 460 mn (DAP!). The P ARP ac!ivity 

(FITC signal) was normalized with cell numbers (DAPJ). 

The cellnlar assay measures the formation of poly ADP-ribose by PARP within cells 

and demonstrates that compounds of this invention penetrate cell membranes and inhibit 

PARP in intact Due to variability in the cellular assay, 2-( l-propylpiperidin-4-yl)-JH-

bcnzimidazolc-4-carboxamide was run as a comparator in each assay and data reported as the 

ratio oftest compound EC5o relative to the ECso of 2-(l-propylpipcridin-4-yl)-JH­

benzimid.azole-4-carboxarnidc obtained in that particilar assay. The mean EC5c of 2-(l­

propylpiperid.in-4-yl)-IH-benzimidazole-4-carboxamide for all assays carried out was 0.0032 

µM (n=270) and generally ranged frorn 0.001 to 0.013 11M. (ratio EC50 = EC50 test 

compound! EC50 comparator compound). The ECso data (nM) are shown in TABLE l. 

TABLE l 

Inhibition of PARP by Compounds Having Formn:a I 

Example 
PARP-1 I Coll, RoHo 
(K1, nM) ECso, nM ' ······-91 __ j ' ------------~-

1 
~-----

i 

2 44 
·-~. 
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I PARP-1 Cell, Ratio 
Exam pie 

! 
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··-·-··-·····-··' 

I 

18 I 83 

! 
19 75 278 

! 

3 3 >300 20 480 

4 1.5 0.5 I 21 148 
I 

5 1 .1 17 
I 22 372 

··········-·· 

6 i 108 I 23 562 I 
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-
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I (K;, nM) ECso. nM 
I 
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93 I 840 

94 __ J 856 
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97 390 

98 286 

99 I 
44 179 
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100 39 110 
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I 108 
I 
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Selected compounds of Formula I wherein A.1 is R1
, wherein R1 is unsubstituted 

cyclohexane which is unfused, and A2 is R5
, R5 is C1-alkyl were run in the PARP Enzyme 

Jnhihition Assay and foe PA.RP Cellular Assay described above. Compounds outside of 

5 Formula I wherein at the :Josition of A 2 is imtead a bond also were nm in the PARP Enzyme 

lnhihition Assay and the PARP Cellular Assay described above. The results of the assays are 

described in TABLE 2, below: 

TABLE2 

· K is R 5
, wher~in R' is PARP I Cell 

C1 -alkyl i -l (Ki, Ratio 
I 
' niVI) ECsu 

6 16.4 

No A . PARP Cell 

1-1 (Ki, Ratio 

i nM) EC;o 

29] 

f-l 

----~----+--·1---F -0+-----i ~-----; 
li°t:-~ """' F J i 1.2 0.85 0 ~-N Q I 191 

,? o: ~I N & I 

l___ i F .. ,,._: ___ L __ ~ 
JO Selected compounds of Formula I wherein A' is R1

, wherein R1 is unsubstituted cyclohexanc 

which is uufoscd, and A2 is R5
, R5 is C1-a!kyl wherein R1 is substih1ted with R 10

, wherein Rw 

i;; phenyl, either with a paru-subsitutcd F, as shown in Formu.la (Is): 

(Is), or without a para-subsituted F were nm in the PARP 

Enzyme Inhihilion Assay and the PARP Cellular Assay described above. 
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Hvdrogen analogs 
IPARP-1 

l(Ki. nM) 

Cell 

Ratio 

EC so 
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EC so 

Fluoro Analogs 

~---~·······---~--~--·~ 

12 

39.6 
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1.1 0.19 I l~H·~ 1"°•p9 

rs~•~ n \! .. w ~-'7-1 --+---'---\.-0">,~'N (Y' G Q t"n :, -1· 
~N~N ~. 3.2 II J.2 i A,)i....)V_AN~N~ i 0.6 0.34 

H H 4 1'U h H ! 
: ! , I 

\ : 
--- ~---+--"---' .. --~---+------< 

9 14.1 " ~ ·~./ J 15.8 17.6 
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~-·· .. :-f --·· 
• PARP-11 Cell 

I
, Hvdrogen analogs 

1 
, Ratio 

fK;, nM): 

[ _ -+-ECso 

fluoro Analogs 

280 I 

I 

0.8 0.93 

I 
PARP-1 

Celfl 

I
. Ratio 

(K1, nM) 
ECso 

! 
-. ~···--------

i8.4 5.6 

I 

0.7 0.3 

PARP inhibitors, the compounds of this invention have numerous therapeutic 

applications related to ischemia repcrfusion injury, inflammatory diseases, degenerative 

diseases, protection from adverse effects of cytotoxic compounds, and po!entiation of 

5 cytotoxic cancer therapy. In particular, compounds of this invention potcnlialc radiation and 

chemotherapy by increasing cell death of cancer cells, limiting tumor growth, dc~Tcasing 

metastasis, and prolonging the survival of tumor-bearing mammals. Compounds having 

fomula 1 can treat leukemia, colon cancer, glioblastomas, lymphomas, melanomas, 

carcinomas of the breast, and cervical carcinomas. 

JO 

Other therapeutic applications include retrovirn: infection, arthritis, gout, 

inf1ammatory bowel disease, C'.\IS inflammation, rnultiph: sclerosis, allergic encephalitis, 
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sepsis, septic shock, hemmorhagic shock, pulmonary fibrosis, uveitis, diabetes, Parkinsons 

disease, myocardial infarction, stroke, other neural trauma, organ transplantation, reperfusion 

of the eye, rcpcrfusion of tl1e kidney, rcpc1fusion of the gut reperfusion of skeletal muscle, 

liver toxicity foll.owing acetominophcn overdose, cardiac and kidney toxicities from 

5 doxon1bicin and platinum based antineoplaBtic agents, and skin damage secondary to sulfur 

mustards. (G, Chen ct aL Cancer Chemo. PhamiacoL (1988), 303; C. Thicmermann et aL 

Proc. Natl. Acad. Sci .. USA 94 (I 997), 679-683 D. Weltin et al. Int. J. lmrnunopharmacol. 17 

(1995), 265- 271; H. Kroger ct al. Inflammation 20 (1996), 203-215; W. Ehrlich ct al. 

Rheumatol. Int. 15 (J 995), 171-172; C Szabo et aL, Proc. Natl. Acad. Sci. USA 95 (l 998), 

10 3867-3872; S. Cuzzocrea et aL Eur. J. PharmacoL 342 ( 1998), 67-76; V. Burkhart ct aL, 

Nature Medicine (1999), 5314-19). 

Compounds o[Forrnula I 

In one embodiment of formula I 

15 

(1), 

or a salt thereof, wherein 

A 1 is R' or R2
, wherein A 1 is unsubstituted or substituted with one or two OH, CN, 

20 Ci-alkyl, C2-alkyl, c,-a!kyl, C;-alkyl, Cs-alkyl, cycloalkanc, ORA orNRARA; 

30 

R'' is B or alkyl; 

R1 is cycloalkane or cycloalkcnc each of which is unfoscd or fused with R1
A; 

R1
A is benzene, hcteroarcne, cycloalbne, cycloalkene. hclerocycloalkanc or 

hctcrocycloalkene; 

R2 is hctcrocycloalkanc or helcrocycloalkcnc; each of which is unfused or fused with 

RCA, 

' 
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5 

10 

2A · R - 1s benzene, hctcroarcne, cycloalkane, cycloalkcnc, hctcrocycloalkane or 

hctcrocycloalkenc; 

wherein each R4 is C1-alkyl, C2-alkyl or Ci-alkyl; cacb ofwhicb is substituted with 

R5 is C 1-alkyl, C2-alkyl, C3-alkyl, C4-alkyl or Cs-alkyl; each of which is substituted 

with R 10
, and further unsubstituted or substituted with one or hvo or three of independently 

selected OR"\ NHR w, N(R10
) 2• SR ic, S(O)R10

, S02R ' 0 or CF3 ; 

. I JO • lOA l()H HJC h f I . 1 h wherem eac 1 R 1s R , R or R ; eac o · w 11c 1 must be attac ed at a carbon 

15 atom; 

R111
" is phenyl which is unfuscd or fused witb benzene, beteroarenc, cycloalkanc, 

cycloalkcnc, bctcrocycloalkane or bctcrocycloalkene; each of which are unfuscd or fu.scd 

with benzene, hctcroarcnc, cycloalkane, cycloalkene, hclerocycloaUrnne or 

20 hcterocycl oalkcne; 

cacb of which is unfuscd or fused with benzene, hctcroarcnc. cycloalkanc, cycioalkcne, 

heterocycloalkane or hcterocycloalkenc; each of which are unfused or fused with benzene, 

25 heteroarene, cycloalkane, cycloal.kene, heterocycloalkane or betcrocycloalkcne; 
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R 10c is cycloalkyl, cycloalkenyL hetcrocycloalkyl orhctcrocydoaJkcnyl; each of 

which is unfoscd or fused with benzene, hctcroarcne, cycloalkanc, cycloa'kcne, 

hctcrocycloalkanc or bcterocycloalkene; 

5 wl1crcin each R'0 is independently unsubstituted or substituted with one or two or 
11 1' 11 J 1 'l I. · 1 three of independently selected R ,OR', SR , S(O)R , S02R , NH2, NHR ', N(R 1 )2, 

C(O)Ru, C(O)OR11
, C(O)NH2, C(O)NHR11

, C(O)"!(R 11
)2, NHC(O)R11, KRllC(O)R11

, 

NHS02R11, NR' 1S02R11
, NHC(O)OR11

, l\'R llC(O)OR11, NHS02Nfh, NHS02NHR11
, 

NHS0 2N(R11 )2, S02NH2, S02NHR 11
, S02N(R11

)2, '.'-!HC(O)NH2, NHC(O)NHR11
, 

10 NHC<O)N(R11
)2, 1'RnC(O)N(R11

) 2, N02, OH, (0), C(O)H, C(O)OH, CN, CF,, OCF3, 

CF2CF3 , F, Cl, Bro~ I; 

15 

' -11· 12 13 14 15 wherein each R is R , R , R or R ; 

R12 is phenyl which is unfosed or fnsed with benzene, heteroarcnc, cycloalkane, 

cycloalkene, heterocycloalkane m heterocycloalkcne; each of which is unfuscd or fused with 

benzene, hetcroarcne, cycloalkane, cycloalkene, hcterocycloalkane or betcrocycloalkene; 

R 13 is heteroaryl which is unfused or fused wiih benzene, hetcroarene, cycioalkanc, 

20 cycloalkene, hetcrocycloalkane or hcterocycloalkene; each of which is unfused or fused with 

benzene, hetcroarene, cycloal.kanc, cycloalkenc, heterocycloalkane or hetcrocycloalkcne; 

R14 is cycloalkyl, eycloalkenyL hetcrocycloalkyl or heterocycloalkenyl; each of which 

is unfused or fused with benzene, heteroarene, cycloalkane, cycloalkcne, hctcrocycloalkanc 

or beterocycloalkcnc; each of which is unfuscd or fused with benzene, hetcroarene, 

cycloalkane, cycloalkcne, hctcrocycloalkane or hetcrocycloalkenc; 

R15 is alkyl, alkcnyl or alkynyl; each of which is unsubstituted or substituted with one 

or two of independently selected R;G, OR16
, SR16

, S(O"hR16
, C(O)OH, NH2, NHRi 6 N(R16h, 

30 C(O)R 16
, C(O)Nlh, C(O)NHR16

, C(O)N(R 16)z, NHC(O)R' 6
, NR16C(O)R 16

, NHC(O)OR 1
'\ 

NR16C(O)OR16
, OH, F, Cl, Br or I.: 
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5 

JO 

R17 is alkyl, alkcnyl or alkynyl; each of which is unsubstituted or substituted with one 

or two of independently selected R 1
\ C(O)OH, NH7,NHR18 or N(R 18

) 2, C(O)I~ 18, C(O)Nrh, 

C(O)NHR18
, C(O)N(R18)2, Nl·lC(O)R18

, NR18C( O)R 18
, F, CL Br or l; 

R17
A is phenyl, betcroaryl, cycloalkyL cycloalkcnyl, hctcrocycloalkyl or 

hcterocycloalkcnyl, each of which is unfuscd or fused with benzene. hetcroarenc, 

cycloalkane, cycloalkene, hetcrocycloalkanc or heterocycloalkcne; 

wherein each R 18 is phenyl, hctcroaryL cycloalkyl, cycloalkenyl, heterocycloalkyl or 

hetcrocycloalkenyl; 

h ' h ' I . . db Rl? R 11 R14 RPA d R'' w erem cac ot t1e mo1clles represente y ·, ·, , · , an ' are 

independ~nt!y unsubstituted or substituted with one or two or three or four of independently 

15 selected R19
, OR19

, SR19
, S(O)R19

, S02R19
, C(O)R19

, CO(O)R19
, OC(O)R19

, 0Ci0)0R19, 
l\ffh. NHR19

, N(R.19)2, NHC(O)R19
, KR.19C(O)R19

, NHS(0)2R
19

, NR19S(0)2R
19

, 

NHC(O)OR19,NR19C(Ol0R19
, NHC(O)Nfh, NHC(O)NHR' 9

, NHC(O)N(R19)2, 

NR19C(O)NHR19
, NR19C(O)N(R19

) 2, C(O)Nl:h C:(O)NHR 19
, C(O)N(R19 h, C(O)NHOH, 

C(OJNI10R19
, C(O)NHS02R

19
, C(O)NR19S02R

10
, S02NH2, SChNHR19

, S02N(R19]2, C(O)H, 

20 C(O)OB, C(N)NH2, C(N)NHR19
, C(N)N(R19

)2, CNOH, CNOCH3, OH, (0), CN, N3, N02• 

CF3, CF2CPi, OCF3, OCF2CF3, F, Cl, Br or!; 

25 

, !O · -·u 21 22 2~ whercm each R , JS R" , R , R or R ·; 

R'·0 is phenyl which is m1.foscd or fused with benzene, bcteroarene, cycloalkane, 

cycloalkenc, heterocycloalkane or hcterocycloalkenc; each of which is unfused or fused with 

benzene, hctcroarene, cycloalkane, cycloalkcne. hetcrocycloalkane or hctcrocycloa!kcnc; 

R21 is hctcroary! which is unfuscd or fused with benzene, hcteroarene, cycloalkanc, 

30 cycloalkene, hclerocycloalkanc or heterocycloalkenc; each of which is unfused or fused with 

benzene, hcteroarenc, cycloalkane, cycloalkene, hcicrocycloalkanc or betcrocycloalkene; 
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5 

10 

R22 is cycloalkyl, cycloalkcnyL hctcrocycloalkyl or heterocycloalkenyl: each of which 

is unfuscd or fused with benzene, bctcrmtrenc, cycloalkanc, cycloalkcne, beterocycloalkanc 

or hctcrocycloalkcnc: each of which is unfused or fused with benzene, hetcroarene, 

cycloalkanc, c,ycloalkene, hetcrocycloalkanc or hcterocycloalkcnc; 

R23 is alkyl, alkenyl or all<ynyl; each of which is unsubstituted or su[1stituted with one 

or two ofindcpendently selected R24
, OR24

, SR2
\ S(0}2R

24
, C(O)OH, Nl·h. NHR24 N(R24 )1. 

C(O)R24
, C(O)NH2 , C(O)NHR24

, C(O)N(R24h. NHC(O)R2
\ NR24C(O)R24

, NHC(O)OR2
", 

NR24C(O)OR24, NHS(0)2R24, NR24Si0)21< 24
, OH, F, Cl, Br or I; 

I . h 1> "" . l 24A R"n \V iere1n eac , - is {, or ; 

R24
A is phenyl, hetcroaryl, cycloalkyl, cycloalkcnyl, hetcrocycloalkyl or 

bctcrocycloalkenyl each of which is unfmed or fused with benzene, lictcroarenc, cycloalkane. 

15 cycloalkene, heterocycloalkane or het.erocycloalkcnc; 

20 

25 

30 

R24
B is alkyl, alkenyl or alkynyl each of which is unsubstituted or subsiiluted with one 

or two of independently selected R25
• OR2

\ SR25. Sf0)2R25
, C(O)OH, Nfh, NHR25 N(R25

) 2, 

C(c))R25 
C''"'"H.I C'O'''l",1.5 "(O)N"R25

)·. "''·'""0.'R25
. ''R23Cro·)R25 N"tJ'"1'~u'JOR25 , ~\'--'jl'ILJ2, '\ }~~ J.1\.. , \_, ~ \ .2, t\;J;]\.,.-\ 'J , J,'\./ _ , , l .._,_ , 

wherein each R25 is alkyl, phcnyL hcleroaryl, cycloalkyl, cycloalkenyL 

heterocycloalkyl or hcterocycloalkenyl ; each o[ which is unsubstituted or substituted witb 

NH2, NH(CH3). N(CH3)2, OH or OCH,; 

wherein each of the moieties represented by R20
, R2

i. R22
, and R24

A are 

independently mLSubstitu<ed or subs ti tu led with one or two of independently selected R 2". 

OR26
, alkenyl. alkynyl, phenyl, OH, (0), C(O)OH, CN. CF,, OCF3, CF2CFi, F, Cl, Br or I; 

and 

R26 is alkyl. 
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5 

Eml)odirncnts gLformula l 

Selected subclasses of compounds of interest that foll within the scope ofihc compounds of 

formula l are shown in the various m:nbodimcnts described below, wherein A1
, R:, Fl"'\ R 1

A, 

R2 R2A \2 R' R-' R'" RJ:JA RIOB R:oc Rll R12 R1; pH R'' Rl6 Rl7 ·Rl7A Rl8 R19 R20 
'\. ~ ,1 ' ) ! ~ ' ' ', ~ ' ~ ''\_ J ,, ' ' \ ' " ' 

2' 22 21 24 24A 24B 2'i d R26 b d - d r d R ·, R , R ·, R , R · , R , R ·an can c as clme 1.or the compoun s of Formula I 

and as defined in the various embodiments described throughout this spcci!kation. 

Embodiments of A 1 

Jn one embodiment of formula I, A 1 is R 1 or R2
, wherein R1 is an unfused cycloalkanc and R2 

I 0 is an unfused hetcrocycloalkanc, wherein A1 is unsubstituted or is substituted with one or two 

OH, CN, C1-alkyL c,-alkyl, c,-a!kyi, C4-alkyl, C;-aUzyl, cycloaUrnne, ORA or NRAR A; 

wherein RA is Hor alkyl. Jn another embodiment of formula I, A 1 is R1 or R2
, wherein R1 is 

cyclohexanc and R2 is piperidinyl, wherein A 1 is unsubstituted or is substiluted with one or 

two C-alkyl, C2-alkyl or C5-alkyl. In another embodiment of formula I. A 1 is R1 or R 2
, 

15 wherein R 1 is unsubstituted cyclohexane and R2 is unsubstituted pipcridinyl. In anotber 

embodiment of formula l, A 1 is R 1, and R 1 is unsubstituted cyclohexane, as shown in formula 

(la)1 

(la). 

Embodiments of A2 

20 In one embodiment of formula J, A2 is OR4
, 1\'HR

4
, N(R4)2, SK1

, S(O)R4
, S0 2R

1 or R5
; 

wherein each R4 is C 1-alkyl, C2-alkyl or C3-alkyl; each of which is substituted with R 10 as 

described in Fonnula I; and R5 is C1-alkyl, Ci-alkyl or C3-alkyl wherein R 5 is substituted as 

described in formula L ln another embodiment of formula I, A2 is R5
, and R5 is C 1-alkyl, C2-

alkyl or C3-alkyl wherein R 5 is substituted as described in formula I. ln another embodiment 

of formula I, A2 is R\ wherein R5 is C1-alkyl, which is substitoted with R 10
, and further 

unsubstituted or substituted >vith one ortwo or lhree of independently scleclcc Nt-lR10
, 

''(R"l) S" [() S(o· I' w SC) RIC er·' h . R'"' d "b d . ,., I l I l 1~, _, 2, - l'- , __ ) \. ·, 2 or , ~,, \V crel11 ~- 1s a.'l cscr1 e 1111on11u .a . n anot1cr 

embodiment of formula I, A2 is R5
, wherein R5 is C1-alkyl, substituted with R 10 as described 

in Fmmula I aud fmihcr unsubstituted as shown in formula (lb): 
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~l. 
l' 

e·" (Tb). In another embodiment of formula I, A2 is R5
, wherein R5 is C2-alkyl, 

substituted wilh R10 as d.escribed in Formula I and further unsubstituted as shown i11 formulas 

(Jc) and (ld): 

NH 

I 
dN 

i 
n'" (le) 

5 wherein R5 is C2·alk)'l, substituted with RH: as descri'ucd in Formula T and furtner 

unsubstituted. Jn another embodiment of formula l, A2 is R 5
, wherein R5 is Ci-alkyl or C2-

alkyl; cacu of which are substituted with R10 as described in Formula 1 and further substituted 

with CF3. 

l 0 Embodiments of R 10 

I b d' ' f'f' 1 I R10 ' 1' 10 11. !' 10]]· Rl(lC l 'l" 10A· l 1 h' h' none ern o .imenl o ormu a , is " · , , or . · , w1crcm " is p teny w ic 1s 

unfused or fused with hcterocycloalkane, which is fosed hcterocycloalkane, R10
1l is 

,.,.,., 

or fJ i•ic . 
, and R · ··is hetcrocycloalkyl, which is unfusec!, 

wherein R10 i> optionally substituted as described in Formula J. lu another embodiment of 

15 formula t R 10 is R10
", R108 or Rwc, wherein R10

A is phenyl which is unfused or foscd with 

heterocycloalkanc, whicb is fused heterocydoalkane, Rion is 

' ~ ,,-( 
~N /Q'""' '1 """N ~, 
!"' II I "" II A > I .f ~ ..> rY .s' ~v't or $~ ' 

_ · r · , and R iuc is hcterocycloalk7!, which is unfused; 

wherein R 10 is substituted with F and further ttnsubstituted or substituted wi1h one or two of 

independently selected R 11, OR11
, SR ti, S(O)R11

, S02Ru, NH2, N(R11
) 2, C(O)R11

, C(CJlOR
1 1, 

20 C(O)NHRu, C(O)N(R11
)2, NHC(O)Ru NHS02R11

, NR 11S02R11
, NHC(O)ORi·, 
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NHS02N(R 
11

)2, N02, OH, (0), C(O)OH, F, Cl or Br, wherein Rn is as described in Formnla 

1. In another embodiment of formnla I, R10 is Rw'\ R1
"" or Rwc, wherein R10

A is phenyl 

which is unfused or fused with heterocycloalkane, which is fused heterocycloalkane, R10
B is 

~1' ("~I ~l~I /~ 
V"',r. VV .~/or LJ me. , . . . 

t , , and R is heterocycloalxy 1, wlucb 1s untused; 

5 wherein R10 is substituted with F and further unsubstituted or substituted with one or two of 

independently selected R 11
, OR11

, SR11
, S(O)R11, S02Ru, 1't:!2 , N(R 11 )2, C(O)R11

, C(O)OR!l, 

C(O)NHR11
, C(O)N(R11)2, NHC(O)R11

, NHS02R11
, NR11S02R 11

, NHC(O)ORu, 

NHS02N(R11 )2, N02, OH, (0), C(O)OH, F, Cl or Br; wherein each R1' is R12, R 13
, R14 or R 15; 

wherein R12 is phenyl which is unfused or fused with benzene, heteroarene, 

10 heterocycloalkanc or heterocycloalkene; R13 is heteroaryl, which is unfuscd; R1
' is 

cycloalkyl, heterocycloalkyl or hetcrocycloalkcnyl; each of which is unfused or fused with 

benzene, cycloalkane, heterocycloalkane or hcterocycloaUrnne; each of which is unfused or 

fused with benzene; and R 15 is alkyl wbich is unsubstituted or substituted with one or two of 

independently selected RH\ OR16
, SR 16

, S(OhR16
, C(O)OH, NH2,NHR16 N(RH}, C(O)R 16

, 

15 C(O)NHR16, NHC(O)Ric, NHC(O)OR16
, OH, F, Cl, Br or I, wherein R16 is as described in 

Formula L Jn another embodiment of formula I, RJO is R HJA, R10
B or R10c, wherein R10

" is 

phenyl which is unfused or fused with hetcroeycloalkanc, which is fused beterocycloalkanc, 

('t li) '1; ; /b 
JOH l ll P"\y ~" or ,_. ior 

R is ~y · . · , and R ~is hetcrocycloalkyl, which is 

unfosed; wherein R 10 is substituted with F and further unsubstituted or substituted with one or 

20 two of independently selected R11
, OR11

, SRn, S(O)Ru, S02R
11

, NH2, N(R11)2, C(O)R 11, 
C(O)OR1

\ C(O)NHR' 1
, C(O)K(R11

) 2 , l\'HC(O)R11
, NHS02Rn, NR11 S02R

11
, NHC(O)ORn, 

N1clS02N(Ru),, N02, OH, (0), C(O)OH, F, Cl or Br; wherein each Ru is R12
, R 13, R14 or R15; 

wherein R12 is phenyl which is unfused or fused with benzene, heteroarcne, 

hetcrocycloalkanc or heterocycloalkene; R" is heteroaiyl, which is unfosed; 

25 R 14 is eycloalkyl, heterocycloalkyl or heterocycioalkenyl; each of which is unfused or fused 

with benzeue, cycloalkanc, heterocycloalkane or hctcrocycloalkene; each of which is unfused 

or fused with benzene; and R' 5 is alkyl which is unsubstituted or substituted with one or two 

of independently selected R16
, OR 1<, SR16

, S(0)2R 16
• C(O)OH, NH2, NHR16 N(R16

) 2, 

C(O)R16, C(O)KHR16
, NIJC(O)R16, NHC(O)OR16, OH, F, Cl, Br or I: wherein each R 16 is 
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R17 or R 17
A; Rl'I is alk'yl which is urrnubstituled or substituted with R 18

; R17
A is phenyl, 

heteroaryl, cycioalkyl, hetcrocycloalkyl or hcterocycloalkenyl, each of which is unfuscd or 

fused with benzene or heterocycloalkanc; and R1
R is phenyl or heterocycloalkyl, which is 

unfuscd; wherein the moieties represented by R 12
, R13

, R 14
, R !7A' and R 1' are independently 

5 unsubstituted or substituted with one ortwo of independently selected R 19
, OR19

, SR 19
, 

S02R19
, C(O)R19

, COIO)R19
, NHR19

, N(R19}z, 'JHC(O)R19
, NHS(0)2R19

, C(OJ:'fH2, 

C(O)NHR19
, C(O)l\IR19)2, C(O)H, OH, (0), CN, CF3, F, Cl, Br or I, wherein R 19 is as 

described in Formula I. ln another embodiment of formula !, R 10 is R 19
'', R10

B or R10c, 

wherein R10
A is phenyl which is unfused or fnsed with hcterocycloalkanc, which is fused 

10 

~ ./'N""'' ,,~,, AJ 
1 'r , , I! I ,-
~,; ~v~;or, J 

heterocycloalkane, rzlllB is r ' ' ' 'and R10c is 

heterocycloalkyl, which is ur1fused; wherein R10 is Sllbstituied with F and further 

unsubstituted or substituted with one or two of independently selected R ti, OR11, SR11
, 

S(O)R11
, S02R11

, Nlh, N(R11 h, C(O)R11, C(OJORt:, C(O)NHR11
, C(O)N(Rt 1h, NHC(O)R11

, 

l\HS02R 11
, NR11S02R11, NHC(O)OR11

, NHS02N(R11
)2, ~02, OH. (0), C(O)OH, F, Cl or 

15 Br; wherein each R11 is R12
, R13, R1

' or R15
; wherein R12 is phenyl which is unfused or fused 

with benzene, hetcroarenc, hetcrocycloalkanc or heterocycloa!kcne; R13 is hcteroaryl, which 

is unfused; 

R14 is cycloalkyl, heterocycloalkyl or hetcrocycloalkenyl; each of which is unfused or fused 

with benzene, cycioalkane, hetcrocycloalkane or heterocycloalkene; each of which is unfuscd 

20 or fused with benzene; and R15 is alkyl which is unsnbstituted or substituted with one or two 

of independently selected R16
, OR16

, SR16
• S(0)2R16

, C(O)OH, NH2 , NHR16 1\(R16
) 2, 

C(O)R 16
, C(O)NHR 16

, NHC(O)R16, NHC(O)OR16
, OH, F, Cl, Br or I; wherein each R 16 is 

R 17 or R:7
A; R'7 is alkyl which is unsubstituted or substituted with R rn; R 17

A is phenyl, 

hcteroaryl, cycloalkyl, hetcrocycLoaLkyi or hctcrncycloalkenyl, each of which is unfused or 

25 fused with benzene or hcterocycloalkanc; R1
" is pl1enyl or hcterocycloalkyl, which is 

unfused: wherein the moieties represented by R12
, R13

, R 14
, RnA, and R 18 are independently 

unsubstituted or substituted with one or two of i11dcpendct1tly selected Ri9
, OR 19

, SR19
, 

S02R19
, C(O)R 19

, CO(O)R19
, NHR19

, N(R19)2, NHC(O)R19
, NHS(0)2R19

, C(O)NH2 , 

C(O)NHR19
, C(O)N(R19

) 2, C(O)H, OH, (0), Cl\, F, Cl, Br orl; wherein each R19 is R20
, 

30 R2
', R22 or R23

; R2
" is phenyl, which is unfused; R21 is hcteroaryL which is unfuscd; R22 is 

cycloalkyl or hctcrocycloalkyl; each of which is unfuscd or fused with benzene; and R11 is 
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alkyl which is unsubstituted or substituted with R74
, OR1

' •. NHR24 ".\l(R24 h, NHS(0)2R24 or 

OH, wherein R24 is as described in Formula I. ln another embodiment of formula 1, Rrn R10
A, 

RJOB R!OC h ' RHJA ' 1 1 I ' l ' f d i' d ' h h 1 11 I ' h or · , w ercm is p 1eny w uc 11s un. uBc or use wit eterocyc oa cane, w uc 

f~ ("'~ N~N J""'~" 
ll ' ' ,J, u J ; ; ) 
~ y ~ '5' ~ "·<' or .___, , 

is fused hcterocvcloalkane, RFrn is s · ? · ' , and R10c is 

5 hcterocycloalkyL which is unfused; wherein R JO is substituted with F and further 

unsubstituted or substituted with one or two of independently selected R 11
, OR 11

, SR11
, 

· S(O)B.U, S02R
11

, NH2, N(R11)2, C(O)R11
, C(O)ORu, C(O)NHR11

, C(O)N(R :i )2, NHC(O)R11
, 

NHS02R11
, ."<R 11 S02Ru, NHC(O)OR 11

, NHS02N(R11
)2, N02, OH, (0), C(O)OH, F, Cl or 

Br; wherein each R1
l is R12

, R13, 1{14 or R15
; wherein R12 is phenyl which is unfused or fused 

10 with benzene, heteroarene, hc!crocycloalkanc or heterocycloalkcne; Rn is hetcroaryl, which 

is unfosed; 

R14 is cycloalkyl, heterocycloalkyl or heterocycloalkenyl; each of which is unfused or fused 

with benzene, cycloalkanc, heterocycloalkane or hcterocycloalkene; each of which is unfuscd 

or fosed with benzene; and R15 is alkyl which is unsubslituted or substituted with one or two 

15 of independently selected R16
, OR16

• SR10
, S(0)2R 16

, C(O)OH, NH2, NHR 16 N(R16)2, 

C(OJR16
, C(O)NHR16

, NHC(O)R16
, NHC(O)OR 16

, OH, F, Ct Br or 11 wherein each R 16 is 

R 17 or R 17
A; R17 is alkyl which is unsubstituted or substituted with R 18

; R17
A is phenyl, 

heteroaryl, cycloalkyl. hcterocycloalkyl or heterocycloalkenyl, each of which is uufused or 

fused with benzene or hctcrocycloalkane; R18 is phenyl or hetcrocycloalkyl, which is 

20 unfused; wherein !be moieties represented by R12
, RJJ, R14

, R17
A, and R 18 arc independently 

uru;ubstituted or substituted witb one or two of indc;1endently selected R19
, OR19

, SR 19
, 

S02R19
, C(O)R19

, CO(O)R19
, NHR19

, N(R19
) 2, NHC(O)R19

, NHS(0)2R19
, C(O)NH2 , 

C(O)NHR19
, C(O)N(R19)2, C(O}H, OH, (0), CN, CF3, F, Cl, Br or l; wherein each R19 is R20

, 

R21, R22 or Il.z:'; R20 is phenyl, which is unfirncd; R 21 is hcteroaryl, which is unfuscd; R 22 is 

25 cycloalkyl or hctcrocycloalkyl; each of which is w1fuscd or fused with benzene: and R 23 is 

alkyl which is unsubstituted or substituted with R24
, OR1 '1, NHR24 N(R24

) 2 , NHS(0)2R
2

'
1 or 

OH; wherein each R24 is R24
A or R24

B; R24
A is phenyl, cycloalkyl, hcterocycl.oalkyl or 

hetcrncycloalkenyL which is unfused or fused witb heterocycloalkane; R24
B is a!kyl, which is 

unsubstituted or substituted with OR25
, OH, F, Cl, Br or I; R21

' is al.kyl, which is unsubstituted 

~~() or substituted with NH2; wherein the moieties represented by R20
, R21

, R."2
, and R24

A arc 

indepenck11tly unsubstituted or substituted witb one or two ofindependenlly selected R 25
, 
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OR26 (0), F, Cl, Br or I; and R26 is alkyL fn another embodiment offonnu]ll l, Ric is R 1
cA, 

°'" or 
T~ lyyC>H !"CC, ' "::?,, 

RJDll or RIO(' wherein RlDA is v v,o~ or # 0/ R10B 

~ /" ~ r,s' 

r- /1 I 1 1'1 'i Y /"(~i1 •• . '~. ~Y. ~/ or L __ / we. "" , ic rn , , and R is ~ , wherein R is 

optionally substituted as described in Formula L In another embodiment of fonnula I, R 10 is 

5 R10
A, wherein R !OA is phenyl which is unfused_, wherein R 10 is optionally substituted as 

described in Formula L In another embodiment of fonnula I, R10 is R 10
\ wherein R10

A is 

phenyl which is unfused, wherein R 10 is substituted ·with F and further nrnmbstituted or 

substituted with one or two ofindependcnlly selected R11
, OR11

, SR11
, S(O)R11

, SC)iR11
, NH2, 

N(R 11
) 2, C(O)R11

, C(O)OR11
, C(O)NHR11, C(O)N(R11

) 2, Nl-JC(O)R u, NHS02R
11, 

10 NR11S02R
1

\ NHC(O)OR11, NHS02N(R 11h, N02, OH, (0), C(O)OH, F, Cl or Br; wherein 

eachRnisR12
, R13

, R14 orR15
; wherein R12 is phenyl which is unfusedorfused with 

benzene, heteroarene, heterocycloalkane or hetemcycloalkene; R 13 is heteroaryl, which is 

unfused; 

R 14 is cycloalkyl, heterocycloalkyl or hcterocycloalkenyl; each of which is tmfused or fused 

15 with benzene, cycloalkane, heterocycloalkane or hcterocycloalkcne; each of whiclt is unfuscd 

or fused with benzene; and R15 is alkyl which is unsubstituted or substituted with one or two 

of independently selected R16
, OR16

, SR16
, S(0)2R16

, C(O)OH, Nlh,NHR16 N(R' 6.h, 

C(O)R16
, C(O)NHR'6, c'4HC(O)R16

, NHC(O)OR16
, OH, Cl, Br or I; >vherein each R16 is 

Rr 7 or R 17
A; R 17 is alkyl which is unsubstituted or substituted with R 1 ~; R17

A is phenyl, 

20 heteroaryl, cycloalkyl, heterocycloalkyl or heterocycloalkcnyl, each of which is tmfused or 

fused with benzene or hetcrocycloalkane; R18 is phenyl or heterocycloalkyl, which is 

unfused; wherein the moieties represented by R12
, R13, R 1

'', R' 7
\ and R18 are independently 

unsubstituted or substituted with one or two ofind.ependently selected R19
, OR19

, SR19
, 

S02R19
, C(O)R19

• COCO)R19
, NHR 19

• N(R19
) 2 , NHC(O)R19

, NHS(0)2R19
, C(O}NH 2, 

25 C(O)l\HR19
, C(O)N(R 19)2, C(O)H, OH, (0), CJ\, CF" F, CL Br or I; wherein each Ri 9 is R20

, 

R21, R22 or R23
; R20 is phenyl, which is unfused; R2

' i.s heteroaryl, which is unfosed; R22 is 

cyeloalkyl or heterocycloalkyl; each of which is mifused or fused with benzene; and R 23 is 

alkyl wltich is unsubstituted or substituted with R 24
, OR2

\ °"HR2
' "l(R24 h, NHS(0)2R

24 or 

OH; wherein each R24 is R 21
A or R24n., R2

'A is phenyl, cyc!oalkyl, hctcrocycloalkyl or 
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hetcrocycloalkenyl, which is unfused or fused with hetcrocydoailrnne; R2413 is alkyl, which is 

unsubstituted OT substituted with OR25
, OH, F, Cl, Br or l; R25 is alkyl, which is unsubstituted 

or substituted with NH1; wherein the moieties represented by R 20
, R2

, R22
, and R24

A are 

independently unsubstituted or substituted with one or two of independently selected R 26
, 

5 OR 26 (0), F, Cl, Br orl; and R26 is alkyl. Jn another embodiment offomrnla I, Rrn is R 10
A. 

wherein R1 
OA is phcnyi which is unfusec, wherein R10 is substituted with F and further 

l . . . h NI.l('(O. R. 1 l . l' 11 . R 15 h . R 16 . . ll b . d suJslttutco wit ' · . ) · w1erem ' is , w erem 1s opt10na y su sntutc as 

described in Formula 1. In another embodiment of formula I, R10 is R10
A, wherein R1

0A i,q 

phenyl which is unfused, wherein R10 is substituted with F and funhcr substituted with R1 
', 

10 wherein Ru is R 12 or R 14
, wherein R 14 is heterocycloalkyl which is unsubstituted or 

substituted with one or two or three or four of independently selected R'9
, OR19

, SR'9 , 

S02R19
, C(O)R19

, CO(O)R19
, ".'IHR19

, N(R19
) 2 , NHC(O)R19

, NHS(0)2R19
, C(O)"IH2, 

C(O)NHR19
, C(O)N(R19)2, C(O)H, OH, (0), CN, CF,, F, Cl, Br or I, wherein R 19 is as 

described in Fonnula I. In another embodiment of formula l, Rw is R 10
\ wherein R10

A is 

15 phenyl which is unfuscd, wherein R10 is Sllbstituted with F and further substituted with R11
, 

wherein R 11 is phenyl, pyrrolidinyl, azabicylclo(3.l .O)bexanyl, hexabydro-IH-isoindolyl, 

oxazolidiny\, azepanyl, piperidinyL imidazolidinyl, thiazolidinyl, thiazinyl, azctidinyl, 

tetrahydropyrimidinyL or azabicylo(2.2.I)hept-2-yl; each of which arc independently 

un..;;ubstltuted or substituted witl1 one or t\vo or three or four of independently selected R 19 ~ 

20 OR19
, SR'9, S02R

19
, C(O)R 19

, CO(O)R19
, N!:-ITZ 19

, N(R19)2, NHC(O)R19
, NHS(0)2R

19
, 

C(O)Nlh. C(O)NHR19
, C(O)N(R' 9

) 2 , C(O)H, OH, (0), CN, CF3, F, Cl, Br or J wherein R 19 is 

as described in Formula I. lu another embodiment of formula I, R 1c is R 10
A, wherein R JOA is 

phenyl which is unfused, wherein R 10 is substituted with F and further substituted with R 11 , 

wherein Rll is phenyl, pyrrolidinyl, azabicylclo(3.l .O)hexanyl, hcxahydro-lH-isoindolyl, 

25 ox.azolidinyl, azcpanyl, piperidinyl, imidazolidinyl, thiazolidinyl, thiazinyl, azetidinyl, 

tctrahydropyrimidinyl, or a.zabicylo(2.2.l)hcpt-2-yl; each of which arc independently 

substituted with one or two (0). ln another embodiment of formula 1, RH' is R 10
\ wherein 

R10
A is phenyl which is unfoscd, wherein RJO is substituted with F and further substituted 

with R11
, wherein R11 is R14, wherein R 14 is bctcrocycloalkyl which is unsubstituted or 

30 substituted with one or two (0). [n another cmbodimcnl of formula l, R 10 is R 1
DA. wherein 

R JOA is phenyl which is unfnsed, wherein R 10 is substi111ted with F and further substitntcd 

. 1 R' 1 h . R11 . R14 l . R' 4 . 1·d· l I . I . b . d . h wit i · , w ercm is , w 1crem 1s pyn-o 1 my w nc 1 1s su stitule wit one or two 

ortln·cc or fonr of independently selected R l9
, OR19

, SR19, S02R 19
, CIO)R19

, CO(O)R 19
, 
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NHR19
, N(R19)2. NHC(O)R19

, NHS(0)2R 19
, C(O)Nlh, C(O)NHR19

, C(O)N(R19)2' C(O)H, 

OH, (0), CN, Ch, F, Ct, Br or I wherein R19 is as described in Formula land wherein R' 4 is 

substituted with at least one (0). In another embodiment of formula l, R 10 is R10
\ wherein 

R10
A is phenyl which is unfused, wherein RJO is substituted with F and further substituted 

5 with R11
, wherein R 11 is R14

, wherein R14 is pyrrolidinyl which is substituted with one or two 

(0). 

Embodiment'i ofMultinle Snbstituents 

The following are additional embodiments of the compounds ofFonnula I. Unless 

HJ otheiwise specified, substitucnts are as described in F01mula l. 

In one embodiment of Formula I, R1 is cycloalkane, which is unfused; R2 is 

hetcrocycloalkane, which is unfuscd, and A2 is R 5
. 

Embodime11ts whei-e A 1 is Cyclohexane, A2 is R5 

In one embodiment of Formula I, A 1 is R1, wherein R1 is unsubstituted cyclobexanc which 

] 5 is unfuscd, and A 2 is R5
, which is as described in Formula I. In another embodiment of 

Formula I, A 1 is R1
, wherein R 1 is unsubstit11ted cyclohexane which is unfused, and A 2 is R5

, 

R5 is C1-alkyl, C2-alkyl or C3-alkyl wherein R5 is substituted aB described in Formula 1. In 

another embodiment of Formula I. A1 is R 1
, wherein R 1 is unsubstituted cyclohcxane which is 

unfused, and A2 is R 5
, R5 is C1-alkyl, C2-alkyl or C3-alkyl wherein R1c is R 10

\ wherein is 

20 R1
DA is phenyl which is unfosed and substituted with F, and further substituted with 

1'<tIC(O)R11
, wherein R 11 is K15

. In another embodiment of Formula 1, A1 is R1
, wherein R 1 is 

" < ' unsubstituted cyclohexanc which is unfosed, and A'' is R~, R is C>-alkyl, C2-alkyl or C3-alkyl 

wherein RID is R10
\ wherein is R10

A is phenyl which is unfused and substituted with F, and 

further substituted with NHC(O)R11
, wherein R11 i' R15whercin R15 is alkyl, which is 

25 unsubstituted or substituted with one or two of independently selected R16
, OR16

, SR16
, 

S{0)2R16
, C(O)OR NH2, NHR 1

E 'J(R 16)2, C(O)R16
, C(O)NHR16

, NUC(O)R16
, NHC(O)OR16

, 

OH, F, Cl, Br or I; wherein each R16 is R 17 or R17
A; R17 is alkyl, which is unsubstituted or 

substituted with one or two of independently selected R 18
; R17

A is phenyl, heteroaryl, 

cycloalkyl, hei.erocycloalkyl or heterocycloalkenyl, each of which is unfuscd or fused with 

30 benzene or heterocyeloalkane; wherein each R" is phenyl or bcterocycloallcyl; wherein each 

of the moieties represented by R17
A and R 18 are independently unsubstituted or substituted 

with one or two or three or four of independently selected R 19
1 OR19

, SR19, S02R 19
, C(O)R 19

, 

CO(O)R L', NHR1
". N(R19h, NHC(O)R", :-lHS(0)2R19

, C(O)Nll7, C{O)NHR19
, C(O)N(R19

) 2 , 
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C(O)H, OH, (0), C:t-., CF1, F, Cl, Br or I; wherein each R19 is R20
, R21

, R22 or R23
; R20 is 

phenyl which is unfused; R21 is hctz:roaryl which is unfused; R22 is cycloalkyl or 

heterocycloalkyl; each of which are unfuscd or fuS('<l with benzene; R23 is alkyl, which is 

unsubstituted or substituted with one or two of independently selected R 24
, OR24

, NHR21 

5 N(R24
) 2, NHS(0)2R

24 or OH; wherein each R2
'
1 is R24

A or R243
; R24

" is unsubstituted phenyl, 

cycloalkyl, heterocycloalkyl or hctcrocycloalkenyl each of which is unfused or fused with 

hetcrocycloalkanc; R243 is alkyl, which is unsubstituted or substituted with one or two of 

independently selected OR25 or OH; wherein each R25 is alkyl unsubstituted or substituted 

with NH2; wherein each Rw is unsubstituted or substituted with one or two of independently 

10 selecied R26, OR2
'\ (0), F, Cl, Br or l; and R26 is alkyl. In another embodiment of Formula I, 

A1 is R\ wherein R1 is unsubstituted cyclohexaue which is unfused, and A2 is R5
, R5 is C1-

alk)'l, Cralkyl or C3-alkyl wherein R 10 is substirutcd with F, and further substituted with R 14 

wherein each R10 is indcpmdcntly unsubstituted or substituted with one or two or three of 

independently selected R 11
, OR 11, SR11, S(O)R 11

, S02R11
, :';H2, NHR11

, N(R 1!)2, C(O)R1
\ 

15 C(O)OR", C(O)NH2, C(O)NHR11
, C(O)N(R11

)2, NHC(O)R11
, NR11 C(O)Rn, NHS02R11

, 

NR11S02R
11, NHC(O)OR11

, '.!R11C(O)OR11
, NHS02NFI,, NHS02NHR11

, NHS02N(R11
) 2, 

S02Nf-h, S021''HRu, S02°\(R11
) 7, NHC(O)Nl'b, NHC(O)NHR 11

, NHC(O)N(R11
) 2 , 

NR11 C(O)N(R11
) 2, N02, OH, (0), C(O)H, C(O)OH, CN, Ch, OCF3, CF2Cl03, F, Cl, Br or I; 

wherein R14 is pyrrolidiuyl, azctidinyi, pyrrolyl, 1,3-oxazoiidinyl, azepanyi, piperidinyl, 

20 imidazolidinyl, tctrahydropyrimidin(2H)-yl, azabicyclo(2.2.l)hcptyl or 1,6-clibydropyridazyl; 

each of which unfuscd or fused with benzene, hctcroarene, cycloalkane, cycloalkene, 

heterocycloalkanc or heterocycloalkene; each of which is unfused or fused with benzene, 

hcteroarene, cycloalkanc, cycioaL1<cene, hctcrocycloalkanc or heterocycloalkene; and wherein 

the moiety represented by R1
' is substituted with Olle or two (0) substituents. In another 

embodiment of Fonnula I, A' is R 1• wherein R 1 is unsubstituted cyclohexane which is 

unfuscd, and A2 is R5
, R5 is C1-alkyl, C2-alkyl or C3-alkyl wherein R 5 is substituted with R 10

, 

and further unsubstituted or substituted with one or two or three of independently selected 

NHR10
, N(R 10)2, SR10

, S(O)Rrn, S02R
10 or CF» wherein R 10 is as described in forrnula L In 

another embodiment of Formula l, A 1 is R1
, wherein R1 is unsubstituted cyclohexane which is 

30 unfused, and A2 is R5
, R5 is C 1-alkyl, C1-a!kyl or C3-alkyl wherein R5 is substitnted with R10

, 

and further unsubstituted or substituted witb one CF3, wherein R1c is as described in formula 

I. In another embodiment ofFonnula I, A 1 is R1
, wherein R1 is u11substimted cyclohexane 
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5 

which is unfused, and A2 is R5 selected from the following Formulas (Ie), (If), (lg). (th), (Ii) 

or (Ij): 

0 0 0 

x: Ii CT:r ,I 

~r N''r l ¥'" ~-~N ~N 

lpP i ~pP ~ 
(Ie) "" R (If) (lg) 

0 0 

c±· o¢1 ~)l,H 
• I I 

I 

' I A'N 1XN y~F " 

v r, y-, 
p ti.10 

\ 
I F pW 
RIG (lh) (Ii) (Ij). In one 

b d. fF 1 er R 10 · R 10A R10B R10c h r 1 · 1i b h ct cm o nnent o ·onnu a 1), 1s , or ; cac o · w nc must 1e attac e at a 

carbon atom; R10
A is phenyl wl1ich is unfuscd or fused with hcterocycloalkanc, which is fused 

~N /'~ ,/~~ /"-.~ l {: I • I! ' I ); 
. ~' ~c~~or •-J .. 

with bcterocycloalkanc; R11
'
13 is _;? · r · ' ; R1°C is 

hctcrocycloalkyl, which is unfuscd; wherein R10 is substituted with C(O)R11
, C(O)NHR11

, 

C(O)N(Rll)2 or NHC(O)R11
, and is farther unsubstituted or substituted with one or two or 

JO three of independently selected R1 
', OR11

, SRu, S(O)R 11
, S02R

11
, Nl'h, N(R 11 )2, C(O)R11

, 

C(O)OR11
, C(O)NHR 11

, C(O)N(R11
}2, NHC(O)R11

, NHS01R ll, NR11 S0 2R
11

, NHC(O)OR 11
, 

NHS02N(R11
) 2, N02, OH, (0), C(O)OH, F, Cl, Br or l; wherein each R11 is R 12

, R 13
, R14 or 

R 15
; R12 is phenyl which is unfuscd or foscd v.rith benzene, heteroarcnc, hetcrocycloalkane or 

beterocycloalkene; R13 is heteroaryl, which is unfuscd; R1
' is cycloalkyL hctcrocycloalkyl or 

J 5 hctc~ocycloalkenyl; each of which is unfuscd or fused with benzene, cycloalkanc, 

heterocycloalkanc or heterocycloalkcne; each of which is unfused or fused with benzene; R15 

is alkyl, which is unsubstituted or substituted with one or two of independently selected R16
, 

OR16
, SR16

, S(0)2R
16

, C(O)OH, NH 2, NHR 1c N(R15)2, C(O)R16
, C(O)NI-IR", NBC(O)R 16

, 

NHC(O)OR16
, OH,F. Cl, Brorl; wherein cachR' 6 isR 17 orR17

A;R
17 is alkyl, whicr.is 

20 unsubstituted or substituted with R18
; R' 7

'' is phenyl, heteroa1yl, cycloalkyl, hctemcycloalkyl 

or hetcrocyc]oalkenyl, each of which i8 unfuscd or fused with benzene or hcicrocycloalkane; 

R'" is phenyl or hcterocycloalkyL which is unfused; wherein the moieiics represented by R12
, 
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R:'. R14
, R: 7

A, and RJ 8 are independently unsubstituted or substituted with one or two 

independently selected R'9
, OR'

0
, SR 19

, S02R19
, C(O)Ri9

, CO(O)R19
, NHRJ 9

, N(RJ 9)2, 

NHC(O)R10
, NHS(0)2R

19
, C(O)NH2, C(O):N1-IR 19

, C(O)N(R19
) 2, C(O)H, OH, (0), CN, CF3, 

F Cl B I l , h R'9 , F 20 R11 Rn R13 R10 . h 1 l . l . fu d R11 . , . , r or. ; w 1crem cac 1s Z , , . or : . JS p eny , w 11c 11s un se ; JS 

5 hcteroaryl, which is unfuscd; R22 is cycloalky\,or hetcrocycloaikyl each of which is unfuscd 

or fused with benzene; R21 i;; alkyl whicb is umubstituted or substituted with one or two of 

independently selected R24
, OR24

• NHR.24 N(R24
) 2, NHS(0)2R24

, OH. F, Cl, Br or l; wherein 

eacb R24 is R24
A or R 24

B; R24
A is phenyl, cycloalkyl, hcterocycloalkyl or hctcrocycloalkenyl; 

each of which is unfused or fused with helerocycloalkane: R24
D is alkyl which is unsubstituted 

10 or substituted with OR25
, OH, F, Cl, Br or 1; R'5 is alkyl each of which is unsubstituted or 

substituted with NH2 ; wherein the moieties represented by R20
, R21

, R22
, and R24

A are 

independent'y unsubstituted or substituted with one or two of independently selected R26
, 

OR26
, (0), F, Cl, Br or I; and R26 is alkyl. In another embodiment of Formula I, Al is R1

, 

wherein II 1 is unsubstituted cyclohexanc which is unfused, and A2 is R5
, R5 is C1-ul1.7l 

15 wherein R5 i5 substituted with R10
, wherein R 10 is as described in formula I, as described in 

20 

0 

!! 

Formula (le) (Ie). In another embodiment ofFomrnla J, A 1 is R1
, 

wherein R1 is unsubstituted cyclohexanc which is unfoscd, and A2 is R5
, R5 is unbranched C2 -

alkyl wherein R5 is substituted with R1
l', wherein R10 is as described in formula l, as 

c¢r 
~ 

described in Formula (lf) ~< (It} 

Embodiments of Formula (le) 

In one embodiment of Formula (le), R10 is R10
A, R"rn or R10<', wherein R10

A is pheryl which 

is unfused or fosed with heterucycloalkanc, which is fused heteroeycloalkane, R 10
B is 
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5 

r~ (N~ 1~N (N~ _rr"~ ~vv,, 
Vy'~'~~~ 'N~/ '~--'' sJ 
,rl"",~ ?yN ):: ~~ ~""'- .i4"yN 

S
I #", ~- ), J;; 1/N, 6 ;fN, 0 #N, or 0 __ ) 
-.!/ --f' ~-s -s -s , and R10c is 

he1erocycloalkyt which is unfused; wherein R rn is substituted as described in formula L In 

th b d. fP l (J) R10 · l210A R1ou R 10r h · ' 0 '' · h l h' ano er em o imcnt o . onnu a , e , is , , or ·, w erern R' ' is p cny w ,1ch 

is unfused or fused with hctcrocycloalkane, which is fused hcterocycloalkanc, R10n is 

~ /""- ~ ,,,< -
r 'u ~ ""' ~I " Y" ~ '-/~j ,Q~..._t or "-,/ we. . . I , ' ' , and R · is hctcrocydoalkyl, which 1s unfuscd; 

wherein R10 is substituted with one or 1wo of independently selected RH, ORu, SR11
, 

S(O)R' 1
• S02R11, Nlh, N(R11

)2, C(O)R1
', C(O)OR11

, C(O)NHR 11
• C(O)N(Ru)2, NHC(O)Ru. 

NHS02R 11
, NR 11 S02Ru, NHC(O)OR", NHSOiN(R11

)2, N02 , OH, (0), C(O)OH, Cl or 

Br; wherein R 11 is a«< described in F01mula L In another embodiment of Formula (le), Rm is 

10 R10A R loll or R me, wherein R10
A is phenyl wbich is unfuscd or f1wed with heterncycloalkane, 

" ~~ rr'I """J "~" I''....~ 
~ II I II .! . I h' 
~--..._; '.,,,/"'" .''0~;/ or s-/ 

which is fused heterocycloalkanc, R i<m is ' i' . and 

R10c is he1erocycloalkyl, which is unfused; wherein R 10 is substituted with F and farther 

unsubstituted or substituted with one or two of independently r,clcctcd Ru, OR11
, SR 1 

', 

S(O)R11
, S02R

11, NH2 , NIR uh, C(O)R 11
, C(O)OR11

, C(O)NlIR n, C(O)N(R11
) 2, NHC(O)R11

, 

15 NHS02R11
, NR11S02R 11

, Nl!C(O)OR 1
:, NHS02N(Ru)2, N02, OH, (0), C(O)OH, F, Cl or 

Br; wherein R 11 is as described in Formula L ln another embodiment of Formula (k), RH> is 

R' 0
A, R10u or R1"~'. wherein R10

A is phenyl which iri unfuscd or fused with heterocycloalkane, 

Rwc is hetcrocycloalkyl, which is unfused; wherein R 10 is substituted with F and further 

20 unsubstituted or substituted with one or two ofindcpendcntly selected Ru, OR". SR1 
', 

S(O)R11
, S02Ru, NF-h, N(Ru)2. C(O)R11

, C(O)OR11
• C(O)NHR1

:, C(O)N(R 11 h, NHC(O)R11
, 

NHS02R
11

, NH. 11 S02R11
, NHC(O)OR 11

, NHS02N(R: 1
)2, N02. OH, (0), C(O)OH, F, Cl or 

Br; wherein R 11 is RH, RI', R14 or R 15
; R12 is phenyl which is unfuBed or fused with benzene, 
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hcteroarcne, beterocycloalkane or beterocycloalkenc; R" is heteroaryl, which is unfosed; R'' 

is cycloalkyl, heterocycloalkyl or heterocycloalkenyl; each of which is unfoscd or fused with 

benzene, cycloalkane, heterocycloalkanc or hcterocycloalicenc; each of which is unfosed or 

fuBed with benzene; R 15 is alkyl which is unsubsti\uted or substituted with one or two of 

5 independently selected R16
, OR16

, SR 16
, S(0)2R16

, C(O)OH, J\irh,Nl{R16 N(R 16
) 2, C(OJR16

, 

C(O)NIIR 16
, NHC(O)R 16

, NHC(O)OR16
, OH, F, Cl, Br or l; wherein each R 6 is R 17 or R 17

\ 

R17 is alkyl which is unsubstituted or substituted with R18
; R17

A is phenyl, heteroaryl, 

cycloalkyl, heterocycloalkyl or heterocycloalkenyl, each of which is unfused or fused with 

benzene or hcterocycloalkane; R18 is phenyl or hcterocycloalkyL which is unfused; wherein 

10 thernoietiesrepresentedbyR12
, R 13

, R14
, R 17A,andR18 areindependcntlyunsubstitutedor 

substituted with one or two of independently selected R19
, OR19

, SR19
, S02R

19
, C(O)R19

, 

CO(O)R19, NHR19
, N(R 19

) 2, NHC(O)R19, 'JHS(0)2R 19
, C(O)NHi, C(O)NHR 19

, C(O)N(R19)2, 

C(O)H, OH, (0), CN, CF,, F, Cl, Br orl; wherein each R 19 is R27
, R21

, R22 or R23
; R20 is 

phenyl, which is unfused; R21 is heteroaryl, which is unfused; R22 is cycloalkyl or 

15 hetcroeycloalkyl; each of which is unfused or fused with benzene; R23 is alkyl which is 

unsubstituted or substituted with R24
, OR

24
, NHR2

'
1 

N(R
24

) 2 , NHS(0)2R
24 or Oli; wherein 

each R 24 is R 24
A or R 2411; R24

A is phenyl. cycloa!kyl, heterocycloalkyl or hcterocycloalkenyl, 

which is unfused OT fused with heterocycloalkane; R24
H is alkyl, which is unsubstituted or 

substituted with OR25
, OH, F, Cl, Br or l; R.25 is alkyl, which is unsubstitutcli or substituted 

20 with NH2; wherein the moieties represented by R20
, R2

:, R22
, and R24

A are independently 

tmsubstituted or substituted with one or two of independently seiected R26
, OR26 (0), F, Cl, 

Br or I; and R26 is alkyl. In another embodiment of Formula (Jc), R10 is R JOA' R10
B OT R10c, 

wherein R10
A is phenyl which is unfused, 

~ ' ~ .,( 
(,,,.- \ ~/ ~ NI ""r . h /~NH 

~',-~/or sJ .1 i 
, · 1 · , and R 10cis HN~ , wherein Rm is optionally 

25 substituted as described in Formula L In another embodiment of Formula (le), R 10 is R toA, 

R100 or Rwc as described in Formulas (lk), (II), (Im), (ln), (lo) OT (Ip) 
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~r ~~' ,v 

vlv"" 
F~)l~ivv; 

J-~ (Ik), (I!), (Im), 

(Ip), wherein 

R101 , R102
, Rw3

, R104
, and R105

, are independently selected from R11
, ORll, SR11 , S(O)R11

, 

S02R
11, NH2, N(R11 )2, C(O)R11

, C(O)OR11 , C(O)NHR11
, C{O)N(Ru )2, NHC(O)R '1, 

5 NHS02R11
, NR11S02R u, NHC(O)OR 11

, NHS02N(R11 h, N02, OH, (0), C(O)OH, F, Cl or 

Br; wherein R11 is a,5 described in Formula L 

In another embodiment of Formula (Te), Rm is R toA or R 108
, as desc1ibed in Formulas (Ik), 

(Il), (Im), (ln), (lo) or (1p). In another embodiment ofFommla (le), R10 is phenyl, as shown 

in Formula (Ik): 

10 are independently selected from H, R11, OR11
, SRu, S(O)Rn, S02R11, NH2 , N(R11 )2, 

C(O)R 11
, C(O)OR 11

, C(O)NHR11, C(O)N(RJ\)L, NlJC(O)Rll, KHS02R' 1, rm 11 S02R11
, 

NHC(O)OR11
, NES02N(R 11

)2, N02, OH, (0), C(O)OH, F, Cl or Br; wherein R11 is as 

described in F01111ula I. ln another embodiment of Fonnula (Ik), at least one ofR mi, Rw2
, 

R 103, Rw4
, and R105 are F, and al least one is R11 , wherein R11 is phenyl, pyrrolyl, 

15 azabicylclo(3. LO)hexany!., hcxahydro- lH-isoindolyl, 1,3-oxazolidinyl, azepanyl, piperidinyl, 

imidazolidinyl, thiazolidinyl, thiazinyl, azetidinyl, 1,6-dihydropyridazyl, 

tctrahydropyrimidin(2H)-yl or azabicylo(2.2. i )hcpt-2-yl; each of which are independently 
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unsubstituted or substituted with one or two or thrnc of independently selected R"', OR 19
, 

SR19
, S02R19

, C(O)R 19
, C0(0)R19

, NHR19
• N(R 19h, NHC(O)R19

, NHS(0)2R19
, C(O)Nfb 

C(O)NHR19
, C(OlN(R19h C(OJH, OH, (0). CN, CF;., F, Cl, Br or I; wherein each R19 is R2

". 

R21
, R22 or R23

; R20 is phcmyl. which is unfused; R21 is hctemaryt which is unfused; R 22 is 

5 cycloalkyl ,or heterocycloalkyl each of which is unfused or fused with benzene; R23 is alkyl 

which is unsubstituted or substitutd with one or two of independently selected R2
", OR24

, 

NHR2
'
1 N(R24

) 2, NHS(0)2R
19

, OH, F, Cl, Br or J; wl1ercin each R24 is R24
A or R2411

; R24
·' is 

phenyl, cycloalkyl, heterocycloalkyl or heterocyc!oalkcnyl; each of which is unfused or fused 

with heterocydoalkane; R24
B is alkyl which is unsubstituted or substituted with OR25

, OH, F, 

10 Cl, Br or I; R25 is alkyl each of which is unsubstituted or substituted with NH2; wherein the 

. . . db R20 R01 R27 d R24 " • d d ti b . d rno1ettes represente y , '·, -, an · · are rn epen en y uusu shtute or 

o.ubstituted with one or two of independently selected R2<', OR26
, (0), F, Cl, Br or J: and R 21'is 

alkyl. In another embodiment of Formula (lk), Rrn1
, R: 04 aud R rns arc H, and R102 is R 11

• 

wherein R11 is selected from pyrrolidinyl, oxazolyl, imidazolidinyl, isothiazolidill.yl, 

15 piperidiny~, and azepanyl, ';vhereiu R 102 is substituted with one or two (0) substituents. ln 

another embodiment of Fo:wula (Ik), Rrn 1
, R104 and R 105 are H, and R 182 i.~ R11

• wherein R 11 

is py1rnlidinyL 

Furthe;: Embodiments of Formula (1k) 

20 In one embodiment of Formula (Jk), RJ02 is NBC(O)R11
, as described in Formula (lq): 

l 
I l 

dN 
~<>)1 

! ttyRq 
"/' 

I , R''"Y R·~o 
. (I ) l . RJOI R103 lOll l '(;'> ' d I R''" . q. w icrcm , , R am R· ' are m ependcnt y 

selected from H, R11
, ORu, SR u, S(O)R11

, S02R
11

, NH2 , N(R1 C(O)R11
, C(O)OR11

, 

C(O)NHR, 1
, C(O)N(R11

) 2, NHC(O)R 11
, NHS02Ru, NR11S02R

11
, J\HC(O)OR 11

, 

NHS02J\(Rll)2, N02, OH, (0), C(O)OH., F, Cl or Br; wherein R11 is IIS described in Formula 

25 L Jn one embodimem of Formula (lq), R: 1 is R 15
, wherein R16 is optionally substituted as 

d 'b d . p· l I d R wi Rin' !' rn4 d R 105 d 'l ! . F I (I ) I escn e m ormu a au , ·· , '· an are as escn 1cc m 'Olmu a , q . n 

' . d' f'F l (1) R 1113 . F dR1" 1 l''e.J dl0 '
0 ' . l d l anotner cnwo 1mcnt o · •ormu a q , .. 1s , an · , ,· an , · arc rnc epen ent y 
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selected from H, R 11 , ORu, SR11 , S(O)R11 , S02R 11
• NH2, N(R11 h, C(O)R11

, C(O)OR11
, 

C(O}"IHR11
, C(O)N(R11

)2, NHC(O"!R 11 , NHS02R11, NR 11S02R1\ NHC(O)OR 11
, 

NHS02N(R11
)2, N02, OH, (0), C(O)OH, F, Cl or Br; and R11 is R' 5

, wherein R1c is 

optionally substituted as described in Formula L In another embodiment of Formula (Iq), one 

• f"I'LOJ RIO' RI04 d RIOS' F Rll' I'll h ' RI"' . II . d d 'b d ) o '- , ·, an is , JS '- ·, w erelll ·rs opt10na y sabst1tntc as cscn e 

ill Formula L In another embodiment of Formula (lq), R101 , R 101 and R105 is F. In another 

embodiment of Formula (lq), RHJ.1 is F. fo another embodiment of Formula (Iq), one of R.'°1, 

R10
\ R 10

' and R105 is F, R 11 is R15 , wherein R16 is alkyl, which is unsubstituted or substituted 

with one or two of independently selected R16
, OR16

, SR16, S(0)2R16
, C(O)OH, NH2, NHR16 

10 N(R16
) 2, C(O)R16, C(O)"lHR16

, NHC(O)R16, NHC(O)OR16
, OH, F, Cl, Br or I; wherein each 

R lG is RI' or R l7A; R11 is alkyl, which is unsubstituted or substituted with one or two of 

independently selected R18
; R17

A is phenyl, heteroaryl, cycloalkyl, heterocycloalkyl or 

heterocycloalkcnyl, each of which is unfused or fused with benzene or heterocycloalkanc; 

wherein each R18 is phenyl or heterocycloalkyl; wherein each of the moieties represenled by 

15 R11
A and R18 are independently unsubstHuted or substituted with one or two or three or four 

of independently selected R19
, OR19

, SR 19
, S02R

19
, C(O)R19

, CO(O)R19
, NHR19

, N(R 19
)2, 

NHC(O)R19
, NHS(0)2R19

, C(O)NH2, C(OJNHR 19 , C(O)N(R19h, C(O)H, OH, (0), C'N, CF3, 

F Cl B 1 l , J ]' 19 ' J' 2c R21 1' 22 R23 R20 ' h I h' h" f d R?l· , , r or ; w 1crc1n eac 1 ..... 1s "- , , , or ~ " 1s p eny w ic_ JS un use ; · 1s 

heteroaryl which is unfused; R22 is cycloalkyl or heteroeycloaikyl; each of which are unfused 

20 or fused with benzene; R23 is alkyl, which is unsubstituted or substituted with one or two of 

independently selected R24
, OR24. NHR24 N(R24

)2 , NHS(0)2R
2
" or OH; wherein each R24 is 

R24
A or R24

llA; R24
A is unsubsitutcd phenyl, cyeloalkyl, heterocycloalkyl or hcterocycloalkenyl 

each of which is unfused or fused with heterocycloalkane; R 24
B is alkyl, which L~ 

unsubstituted or substituted with one or two of independently selected OR25 or OH; wherein 

25 each R25 is alkvl unsubstituted or substitnled with NH2; wherein each R20 is unsubstituted or 

substituted with one or two of independently selected R26
, OR26

, (0), F, Cl, Br or l; and R26 is 

alkyl. In another embodiment of Formula (Iq), Rrn3 is F, and R"'1, Rll'
4 and Rrn5 are each H, 

R 11 is R 15, wherein R16 is optionally substituted as described in Formula l, In another 

embodiment of Formula (lq), R11 is R'2 or R14
, wherein R'4 is heterocycloalkyl which is 

30 unsubstituted or substituted with one or two or three or four of independently selected R 19 , 

OR19
, SR 19, S02R19, C(O)R 19

, CO(O)R19
, ::\HR19, N{Rt9

)2, NHC(O)R19
, KHS(0)2R 19

, 

C(O)NH2, C(O)NHR19
, C(O)N(R19

) 2, C(O)H, OH, (0), CN, CF3, F, Cl, Br or l; wherein R19 

is as described in Fonnula L In another embodiment of Fonnula (.lq), Rll is sclectec from 
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phenyl, pyrrolidinyl., azabicylc!o(3. I .O)hcxanyl, hcxahydro-lH-isoindolyl, oxazolidioyl, 

azcpanyL pipcridinyl, irnidazolidinyl, thiazolidinyt thiazinyl. azeridinyL 

tetrahydropyrimidinyl or azabicylo(2.2.l )hcpt-2-yl; each of which arc independent!y 

unsubstituted or substituted with one or two or three or four of independently selected R 19
, 

5 OR
10

, SR19
, S02R19

, C(O)R19
, CO(O)Ri 9

• NHR19
, N(R 19

)2, NHC(O)R1
', ?-;HS(0)2R19

, 

C(O)NH2, C(O)NHRP C(0)1'\(R
19

)2, C(O)B, OH (0), C:N, CF,, F. Cl, Br or J; wherein R 19 

is a& described in Fonnula l. 

In one embodiment ofFomrnla (lk), R102 is R't, whcrcill Ru is pyrrnlidinyl as 

/~~ 
r Ir Nl-i R'J? 

l: I"""/ 
~N r ~.\ 

I I I R"' 

""~,..>,/ 
' . \ 

,1 ~ """ 
R"~ N'~ 

described in Formula(Ir): "'" (Ir) wherein Rwi. R103, R 104
, and 

10 R105
, are independently selected from H, R1 ,OR11

, SR11
, S(O)R11

, S02Rll, NH2, N(R11 h, 

C(OJRu, C(O)ORn, C(O)NHR11, C(O)N(R 11 )2, Nl-IC(OJR", "iHS02Rll, NR11 S02R11
• 

NHC(O)ORu, NHS02N(Ru)2, N02, OH, (0), C(O)OH, F, Cl or Br; wherein Ru is as 

described in Formula 1., and R201
, R202

, R203
. and R2

'" arc independently H, R 19
, OR19

, SR19
, 

SOJZ19
, CIO)Ri 9

• CO(O)R19
, NHR19

, N(R'9)2, NHC(O)R 19
, NHS(0)2R19

, C(O)NH2, 

15 C(O)NHR19
, C(O)N(R19

) 2, C(O)H, OH. 10), CK, CF>, F, Cl, Br or l; wherein R19 is as 

described in Forrnuia l. In one embodiment of Formula (Ir), R103 is F, and Rw1
, R 104

, and 

1 105 h · n'Ol R'02 R201 d!''04 · d j ] 19 O I< S 19 SOI1 19 I-,_ are H, w erem "h , ' , , ·, an < arc m epenc ent y H, R , R ·, , R , 2 .,_ , 

C(O)R19
, CO(O)R19

, NHR19
, N(R 19

)2, NHC(O)R19
, NHS(OhR19

, C(O)Nl.:h, C(O)NHR ro, 

C(O)N(R19
)2, C(O)H, OH, (0), CN, CF3, F, Cl, Br or l; wherein R 19 is as described in 

20 formula l. In one embodiment ofFormnlH (Ir), on8 or two of 1z?01
, R202

, R203
, and R2°' is (0). 

l l d. fl' I (1 ff' 2n1 l 2°') 1) 71)" d 204 (() l In anolier cm JO nnenl o 'ormu a r), two o "··, z· ', ' , an R · are . ). In anot 1cr 

embodiment of Formula (Ir), R2
"

1 and R204 are (0) and R202 and R203 are H, as described in 

Formula (lr1): 
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/'l)l"' 
~(! r\­

.. /v"~ 
I~~ 

R',;;,~ ::(IG1 v 

'"~ (lr;). Jn one embodiment of Formula (lr1). Rrn3 is F and R101
, R 104

, 

and R1')
5

, are independently selected from H, Rll, ORll, SR11, S(O)R11
, S02R u, NH2, 

N(Rn)2, C(O)R11
, C(O)OR; 1

, C(O)NHR11
, C(O)N(R11

)2, NHC(OJR", NHS04R
11, 

NRuS02R
11

, NHC(O)OR11
, NHS02N(R11 )2, N02, OH, (0), C(O)OH, F, Cl or Br: wherein 

5 Ru is as described in Formula I. 

IO 

In one embodiment of Formula (Ik), R103 is F, as described in Formula (ls): 

(

- i < ' R'"l I' 102 l' li)4 d RIOS ' d d l Is), wncrcm · · , < , ' , an , are m epcn ent y 

selected fromH, R11
, OR11

, SR;i, S(O)R11
, S02R11, NH2, N(Rn)2, C(O)R11

, C(O)OR11
, 

C(O)NHR11 , C(O)N(Ri NHC(O)R11
, NHS02R

11
, NRuS02R

11
, NHC(O)ORn, 

NHS02N(R11
) 2, N02, OH, (OJ, C(O)OH, F, Cl or Br; wherein R11 is as described in Formula 

L In another embodiment of Formula (Is), R"11
, R 102

, R10
'
1
, and R1c5

, are imlcpcn<lcntly 

selected from H, Ru, OR11
, SR11

, S(O)R1
\ S02Rll, NH2, N(R11 h, C(O)R 11

, C(O)OR11
, 

C(0)1fF!R ll, C(O}N(R 11
) 2• J\1J:C(O)R11

, NI-JS02R u, NR 11 S02R11
, NHC(O)OR11, 

J 5 NHS02N(R11)2, N02, OH,(O), C(O)OH, F, Cl or Br; wherein each Ru is R12
, R 13

, R11 or R15
; 

wherein R12 is phenyl which is unfuscd or fused with benzene, heteroarene, 

hcterocycloalkane or heterocycloalkene; R13 is heteroaryl. which is unfuscd; 

R14 is cycloalkyl, hetcrocyc!oalkyl or hetcrocycloalkcnyl; each ofw:1ich is unfosed or fused 

with benzene, cycloalkanc, hctcmcycloalkane or heterocycloalkenc; each of which is unfuscd 

20 or fused with benzene: and R. 5 is alkyl which is unsuhstitutcd or substituted with one or two 

of independently selected R16
, OR 16

, SR '6, S(0}2R16
, C(O)OH, NI-l2, NHR16 N(R'')2, 

C(O)R16
, C(O)NHR16

, NHC(O)R16
, NHC(O)OR 16

, OH, F, Cl, Br or I: wherein each R 16 is 
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RJ7 or R 17
A; R 17 is alkyl which is unsubstituted or substituted with R '8; R17

A is phenyl, 

hctcroaryl, cycloalkyl, heterocycioalkyl or hctcrocycloalkenyl, each of which is imfoscd or 

fused with benzene or hererocycloalkane; R18 is phenyl or beterocycloalkyl, which is 

unfuscd; wherein the moieties represented by R 12
, R13

, R 14
, R 17

\ and R 18 are independently 

5 unsuostituted or substituted with one or two of independently selected R19
, OR' 9

, SR19
, 

S02R19
, C(O)R19

, CO{O)R19
, NHR19

, N(R: 9)2, NHC(O)R19
, NHS(0)2R19

, C(O)N!-:12, 

C(O)NHR19
, C(O)N(R 19)2, C(O)H, OH, (0), CN, CF,, F, Cl, Br or I; wherein each R19 is R20

, 

R21
, R22 or R23

; R10 is phenyl, which is unfused; R21 is hetcroar1l, which is anfused; R 22 is 

cycloalkyl or hctcrocycloalkyl; each of which is unfused or fused with benzene; and R 23 is 

10 alkyl which is unsubstituted or substituted witb R24
, OR24, NHR24 N(R24

) 2, NHS(0)2R24 or 

OH; wherein each R24 is R24
A or R"B; R24"isphcnyl, cycloalkyL bctcrocycloalkyl or 

hctcrocycloalkenyl, which is unfused or fused with hcterocycloalkane; R24
B is alkyl, which is 

unsubstituted or substituted with OR25
, OH, F, Cl, Br or I; R25 is alkyl, which is unsubstituted 

or substituted with NH 2; wherein the moieties represented by R 20
, R 2:, R22

, and R 24
A are 

] 5 independently unsubstituted or substituted with one or two of independently selected R 26
, 

OR25 {0), Cl, Br or I; and R26 is a!kyL In another embodiment of Formula (Is), R11 is 

selected from phenyl, pyHolidinyl, azabicylclo(3. LO)hexanyl, bexabydro-!H-isoindolyl, 

oxazolidinyl, azepanyl, piperidinyl, imidazolidinyl, thiazolid.inyl, 111iazinyl, azetidinyl, 

tetrahydrnpyrimidinyl or azabicyio(2.2. l)bept-2-yl; each of which are ind.cpendcntiy 

20 UILsubstitu.ted or substituted with one or two or three or four of independently selected R 19
, 

OR19
, SR19

, S02R19
, C(O)R19

, CO(O)R19
, NHR19

, N(R19)2, NHC(O)R19
, NHS(0)2R19

, 

C(O)NH2, C(O)NHR 19
, C(O)"l(R19

)2, C(O)H, OH, (0), CN, CF3, F, Cl, Br or I; wherein R19 

is as described in Formula I. ln another embodiment of Formula (ls), R102 is R 11
, wherein R 11 

is selected from pynoiidinyi, oxazolyl, imidazolidinyl, isothiazoiidinyL piperidinyl, 

piperazinyl and az.epanyl, wherein Rw2 is snbstituled with one or two (0) substituents. 1n 

another embodiment of Fmmula (ls), R 102 is R 11
, wherein .R i; is selected from pynolidinyl 

snbstituted with one or two (0) substituents. In another embodiment of Formula (Is), R 101
, 

R10
' and R105 are H, and R102 is selected from R 1\ OR 11

, NHC(0)R11
, or C(O)NHR 11

; 

wherein R11 is as described in Formula L lu another embodiment of Formula (ls), wherein 

30 R101
, R1c4 and R105 are H, and R 11

'
2 is selected from R 11

, OR 11
, NBC(O)R1

', or C(O)NHR11
; 

wherein R1
: is phenyl, pyrrolidinyl. azabicylclo(3. l .O)hexanyl, hexahydro-lH-isoindolyl, 

oxazolidinyl, azepanyl, piperidinyl, imidazolidinyl, thiazolidinyl, t11iazinyl, azetidinyl, 

tctrahydropyrimidinyl, or azabicyio(2.2. l)hept-~-yl; each of which arc independently 
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unsubstituted or substituted with one: or two or three or four of indepcndenCy selected R '9
, 

OR19
, SR19

, S02R19
, C(O)R'9 , CO(O)Rt9

, NHR19
, N(R'9)2, NHC(O)R'9, NHS(0)2R19

, 

C(O)NH2, C(O)NHR19
, C(O)N(R19h, C(O)H, OH. (0), CN, CF3 , F, Cl, Br or I wherein R 19 is 

as described in Fotmula I. ln another embodiment of Formula (ls), wherein R 101
, Rw4 and 

5 R105 arc H, and R' 02 is sclec1cd from R11
, OR11

, h'BC(O)R1
:, or C(O)>!HR' 1

; wherein R11 is 

phenyl. py1mlidinyl, szabicylclo(3.1.0)hcxanyl, hexahydrn-11-l-isoindolyl, oxazolidinyl, 

azeparryl, pipcridinyl, imidazolidinyl, thiazo!idinyl, th.iazinyl, azctidinyl, 

tctrahydropyrimidinyl, or azabicylo(2.2. J )hC!pt-2-yl; each of which are independently 

unsubstituted or substituted wilh one or two of independently selected R19
, OR19

, SR19
, 

10 S02R
19

, qO)R19
, CO(O)R 19

, NHR19
, N(Ri9

),. NHC(O)R19
, NHS(0)2R

19
, C(O)NH2, 

C(O)NHR19
, C(O)N(R19

) 2, C(O)H, OH, (0), CN, CF3• F, Cl, Br or I wherein R:9 is aB 

described in Fonn.ula I. Iu another embodiment of Fonnula (ls), wherein R' 01
, R104 and R ms 

arc H, and R102 is selected fromR 11
, ORJI, NHC(O)R11

, orC(0)"'<1-IRll; wherein R11 is R15 

and R15 is alkyl which is unsnbstitutcd or substituted with one or two of independcutly 

15 selected R16
, OR 16

, SR 16
, S(0)2R' 6

, C(O)OH, NFJ,, Nl'IR16 N(R16)2, C(O)R16
, C(O)NHR16

, 

NHC(O)R1
(', NBC(O)OR16

, OH, F, Cl, Br or I; wherein each R 16 is R17 or Rl7A; R 17 is alkyl 

which is unsubstituted or substituted with R18
; R J7A is phenyl, heteroaryl, cycloalkyl., 

heterocycloalkyl or heterocycloalkenyl each of which is unfused or fused with benzene or 

h;;terocyeloallrnnc; R18 is phenyl or iieterocycloalkyl, which is nnfused; wherein ihc moieties 

0 db I' P Ru R14 R 17A d l' 18 . d d ti b . d b . d 2 represcntc y , ·. ·, · , , an , are m epen cu y unsu stitute or su st1tutc 

with one or two of independently selected R 19, OR19
• SR 

19
, S02R 19

, C(O)R19
, CO(O)R19

, 

NHR 19
, N(R 19

) 2, NHC(O)Rt 9
, NIIS(0)2R19

, C(O)Nlh, C(O)NHR19
, C(O)N(R19

) 2, C(O)H, 

OH, (0), CN, CF.s, F, Cl, Br or I; wherein each. R.19 is R20
, R2

\ R22 or R23
; R20 is phenyl, 

which is tmfnsed: R21 is hcteroaryl, which is unfused; R22 is c-ycloalkyl or heterocycloalkyl; 

25 each of which is unfuscd or fused with benzene; ai1d R23 is alkvl which is unsubstituted or 

substituted with R24
• OR2

'', NHR24 ~(R24 )2, NHS(0)2R24 or OH; wherein each R 24 is R24
A or 

R24
D; R74

A is phenyl, cyeloalkyl, hetcrocycloalk:yl or betcroeycloalkenyl, which is nnfused or 

fused with heterocycloalkane; R24
u is alkyl, which is unsubstituted or substituted with OR2

\ 

OH, F, Cl, Br or T; R25 is alkyl, which is unsubstituted or substituted with NB 2; wherein the 

. . d I R70 R' 1 R22 A l' 2'1A • , ~ l b . d 30 mo1ct1es reprcsentc Jy ·· , .. , .. , anu ' ure mucpcnucnt y unsu st1tute or 

substituted with one or two ofindcrendcmly selected R26
, OR26 (0), F, Cl, Br or 1; and R26 is 

alkyl. 

In one embodiment, the compound ofFormul8 (ls) is selected from: 
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2-Huoro-5-( (4-oxo-3 ,4.5 ,6, 7 ,8-hexabydropht'1alazin- l-y l)methyl)bcnzoic acid; 

4-(3-amino-4-fluorobcnzyl)-5,6, 7 ,8-tetrahydrophthalazin-1 (2H)-onc; 

4-( (2-fluoro-5-( ( 4-oxo-3,4,5 ,6,7, 8-hexahydrophtbalazin-1-yl)m ethyl )phcnyl)amino )-4-

oxobutanoic acid; 

5 1-(2-fluoro-5-(( 4-oxo-3 ,4 ,5,6, 7 ,8-hcxahydrophthalazin-l -y l)mcthyl)phcnyl )pyrrolidine-2,5-

di om~; 

4-(3-( 1, 4-diazcpan-1-ylcarhony 1)-4-fluorobcnzyl)-5 ,6, 7 ,8-tetmhydrophthalazin-1 ( 2H)-one; 

4-(3-( ami nomcthyl)-4-fluorobenzyl)-5,6, 7, 8-tctrahydrophtbalazin- l (2I-f)-one; 

4-(3-( ( dimc:thy! amino )meihyl)-4-fluorobenzy l)-5 ,6, 7,8-tetrahydrophthalazin-1 (2H)-onc; 

10 4-( 4-fluoro-3-((isopropylamino)mcthyl )benzyl)-5 ,6, 7 ,8-tctrahydrophtbalazin- l (2H)-onc; 

4-(3-( (cycl ohexy lami no )met by l )-4-fluoro bcnzy 1)-5, 6, 7 ,8-t etrah ydrop hthalazin-1 ( 2H)-one; 

4-( 4-fluoro-3-((tetrahydro-2H-pyran-4-ylamino )metbyl)benzyl )-5 ,6, 7 ,8-tetrahydrophthalazin­

l (2H)-one; 

4-( 4-fluoro-3-((mcthyl( (l -methylpy:irnlidin-3-yl )methyl )amino )methy l)benzyl)-5,6, 7 ,8-

15 tetrahy<lrophthalazin-1 (2H)-onc; 

4-( 4-i1uoro-3-((methyl( ( (2R)-1-methylpyrrolidin-2-y l)methyl)amino )mcthyl)benzyl)-5 ,6, 7 ,8-

tetrahydrophtha[azin-l (21:-1)-one; 

4-{4-fluoro-3-pyrimidin-2-ylbenzyl)-5,6,7,8tetrahydrophthalazin- i (2H)-onc; 

4-( 4-fluoro-3-pyridin-3-ylbenzyl)-5 ,6 J ,8-tctrnhydrophthalazin- l (2 H)-one; 

20 4-( 4-fl uoro-3-pyridin-4-ylbcnzy I )-5 ,6, 7, 8-tetrahydrophtbalazin-1 (2H)-onc; 

N,N-diethyl-2'-fiuoro-5'-( (4-oxo-3,4,5,6, 7,8-hexahydrophthalazin- l-yl)rncthyl)-l, I '-biphcnyl-

2-carboxamide; 

N-(2-fl uoro-5-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-h cxahydrophthalazin-1-yl)rncthy l)phcnyl)-3-pipcridin-1-

ylpropanamide; 

N-(2-fluoro-5-(( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-l -yl)methyl)phenyl)-3-('1-

mcthylpipcrazin-1-yl)propanamide; 

2-amino-N-(2-fluoro-5-( (4-oxo-3 ,4,5 ,6,7 ,8-hcxahydrophthalazin- l­

yl)mcthy l)ph enyl)acetami de; 

3-cyclohcxy 1-~-(2-fluoro-5-( ( 4-oxo-3 ,4, 5 ,6, 7,8-hexabydrophthalazin-1-

30 yl)methyl)phenyl)propanamide; 

N-(2-11uoro-5-((4-oxo-3, 4 ,5, 6, 7 ,8-hcxahydrophthalazin-1-yl )mcthy l)phenyl )piperidine-3-

car box amide; 

~-{4-fiuoro-3-(2-oxopyrrolidin- l -yl)benzy 1)-5 ,6,7 ,8-tetrahydrophtl1 alazin-1 (2H)-one; 
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N-(2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7,8-hexahydropb tha lazin-1 -yl )methyl )phenyl )azctidin e-3-

carboxamide; 

N-( 2-fluoro-5-( ( 4-oxo-3, 4,5 ,6, 7 ,8-hcxahydrophthalazin- J -yl)metbyl )phenyl )-2-morpholin-4-

v lacctamide; 

5 N-(2'-ftuoro-5'-(14-oxo-3 ,4,5,6,7 ,8-bcxahydroohtlmla.zin- J -yl)mclhy!)- J, l '-biphcnyl-3-

yl)acetarnidc; 

4-(( 6-fluoro-3 '-(mctbylsulfouyl )-1, l '-biphcnyl-3-yl)methyl)-5 ,6, 7 ,8-tctrahydrophthalazin­

l(2H)-onc; 

4-(( 6-fluoro-3'-(pyrrolidin-1-ylcarbonyl)-l, l '-bipbenyl-3-yl)methyl)-5 ,6. 7,8-

10 tetrahydrophthalazin-1 (2H)-one; 

4-((6-fluoro-4'-(pyrrolidin-l-ylcarbonyl)-l, J '-biphenyl-3-yl)mcthyl )-5,6,7 ,8-

tetrah ydrop h thalazi n-1 (2H )-one; 

;\;,N-dietbyl-2 '-fluoro-5'-(( 4-oxo-3,4 ,5,6,7,8-hexahydrophthalazin- l-yl)methyl)-l, I'­

bi ph cnyl-3-carboxami de; 

15 2'-fluoro-N ,N-dimethyl-5'-((4-oxo-3,4,5,6, 7,8-hcxahydrophthalazin-1-yl)rncthyl)-l, l '­

bi ph enyl-4-e.urbox amide: 

N-(2-fl uoro-5 .. ( ( 4-oxo-3 ,4,5 ,6, 7 .8-hexahydroph lhala.zir1- l -yl)mcthy !)phenyl )-4-(4-

rnethoxyph en y l )-4-o x o bu.tanamid c; 

1-(2-fluoro-5-(( 4-oxo-3,4,5 ,6, 7,8-hcxabydrophthalazin- i-yl)mcthyl)phcnyi)-3A-dimcthyl-

20 1 H-pyrrole-2,5-dionc; 

3-(2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7,8-hcxahydrophtba:azin-1 ·Y l)mcthyl)phcny l)-3-

azabicyclo(3 .J .O)hexanc-2,4-dion e; 

2-(2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthaluzin-1-yl)methyl) phcnyl)hexahydro-1 ll­

isoindolc- l ,3 (2H)-dione; 

l -(2-fluoro-5-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxabydrophthalazin-1-yl )methyl)pben yl)-3 ,3-

dimc thy lpyrro Ii dine-2,5-di one; 

4-(4-fluoro-3--(2-mctbyl-5-oxopyrrol i din- l -yl)bcnzy: )-5 ,6, 7 ,8-tctrahydrophthai azm- J (2 H)-

one: 

4-( 4-fluoro-3-(2-oxo-J ,3-oxazolidin-3-yl)ben.zyl )-5 ,6, 7,8-tetrahydrophthalazin- J (2 H)-onc; 

30 4-( 4-fluoro-3-(2-oxoazcpan-l -yl)brnzyl)-5,6,7 ,8-tetrahydrophtbalazio-l (2H)-one; 

1-(2-fl uo:-o-5-(( 4-oxo-3,4,5 ,6 ,7 ,8-hexa hydrophthalazi n- l -yl)mcthyl)phenyl)piperidine-2, 6-

diom:; 

4-( 4-fluoro-3-(2-oxoimidazolidin- l-yl)bcozyl)-5,6, 7 ,8-teirabydrophthalazin-1 (2H)-one; 
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4-(3-( I, J-dioxidoisothiazolidin-2-yl)-4-fluorobenzyl)-5 ,6, 7 ,8-tetrahydrophtha lazin-1 (2H)-

one; 

4-( 4-fluoro-3-(2-oxoazetidin-1-yl)benzyl)-5 ,6, 7, 8-te1rnhydropbihalazin-1 (2H)-011 e; 

4-(4-fluoro-3-(2-oxopi pcridin- l-yl)benzyl)-5 ,6, 7 ,8-tetrabydrophthalazin-J ( 2H)-one; 

5 4-( 4-fluoro-3-(3-methyl-2-oxoimidazolidin- l-yl) benzyl)-5, 6, 7, 8-tetrahydrophthalazin-1 (2H)-

one~ 

4-(4-fluoro-3-(2-oxoletr·ahydropyrimidin-l(2H)-yl)bcnzyl)-5,6,7,8-tetrahydropbthalazin-

1(2H)-one; 

4-(3-(3-tert-butyl-2-oxoimidazolidin-J -yl)-4-fl uorohenzyl )-5 ,6, 7 ,8-tetrahydrophthalazin-

10 l(2H)-one; 

4-(4-fluoro-3-( ( 1S,4R)-3-oxo-2-azabicyclo(2.2. J )hept~2-yl )benzyl)-5 ,6, 7 ,8-

tetrahydrophthalazin-1 (2H )-one; 

N-(2-fluoro-5-(( 4-oxo-3,4 ,5 ,6, 7,8-hexahydrophthalazin- l -yl)methyl )phenyl)-N­

methylmethanesulfonamide; 

15 N-(2-JJuoro-5-(( 4-oxo-3, 4,5 ,6, 7,8-hexahydrophthalazin- l -yl)methyl)phenyl)-2-hydroxy-2-

methylpropam1mide; 

(3aS,4 R, 7S, 7 aR)-5-(2-fluoro-5-( ( 4-oxo-3 ,4,5, 6, 7, 8-hcxahydropbthaiazin- l-

yl )methyl)phenyl)-2,2-dimcthy ltetrnhydro-4. 7-methano( l ,3)dioxolo( 4,5-e )pyridin-6(3 aH)-

one; 

20 4-(3-(l, l-dioxido-1,2-thiazirnm-2-yl)-4-fluorobenzyl)-5,6, 7 ,8-tetrahydrophtbalazin-1 (2H)-

one; 

N-(2-fluoro-5-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hexabydrophthalazin-1-yl)methyl )phenyl)-2-(2-

oxopyrrolidin- l -yl)acetamide; 

l\-(2-fluoro-5-(( 4-oxo-3,4 ,5,6, 7, 8-hexahydrophthal azin- J -yl)metby !)phenyl )-5-methyl-1-

25 phenyl-IH-pyrazolc-4-carboxamidc; 

N-(2-fluoro-5-( ( 4--0xo-3 ,4 ,5,6, 7 ,8-hexahydrophthalazin- l -yl)metbyl)pheny 1)-5-

oxohexanamide; 

".'J-(2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexabydrophthalazin-1-yl)metbyl )phenyl)-3-

rnethoxypropanamidc; 

30 'J-(2-fluoro-5-( ( 4--0xo-3,4, 5 ,6, 7 ,8-hexahydropbth alazin- J -yl)methyl)phenyl )-N'­

phcnyl pentanedi amide; 

4-(4-fluoro-3-({ 4-pyrimidin-2-ylpiperazin- J-y l)carbonyl)benzyl)-5,6, 7 ,8-

tetrabyd.rophthal azin-1 (2H)-onc; or 
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4-(4-fluoro-3-(2 -oxopyrrolidin-1-yl )phenyl)-5,6, 7 ,8-tetrah ydropbtba lazin-1 (2!-I)-one. 

h1 another em.bodiment, the compound of Formula (ls) is selected from 

4-( (2-Jlnoro-5-( ( 4-oxo-3 A,5 ,6, 7,8-hcxahydrophtbal azin-1-yl)methyl)phenyl)amino )-4-

5 oxobutanoic acid; 

i-(2-fluoro-5-(( 4-oxo-3 ,4,5 ,6,7,8-hexahydrophthaiazin- l -y l)methy[)phenyl)pynoiidine-2,5-

4-( 4-fluoro-3-(2-oxopyrrolidin- l -yl )benzyl)-5 ,6, 7 ,8-telrahydrophtha!azin-1 (2H)-one; 

N-(2-tluoro-5-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-y l)methyl)phcnyl )-3-( 4-

10 methylpiperazin-1-yl )propanamide; 

3-(2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7,8-hexahydrophthaiazin-1 -yl)rncthy!)pheny l)-3-

azabicyclo(3. l .O)hexanc-2,4-dione; 

1-(2-fl uoro-5-(( 4-oxo-3,4 ,5 ,6, 7 ,8-hcxahydropbthalazin-1-yl)mctby !)phenyl )-3 .3-

dimethylpyrrolidinc-2,5-dionc; 

l S 4-( 4-fluoro-3-(2-oxo-l ,3-oxazolidin-3-yl)benzyl)-5 ,6, 7 ,8-tctrahydrophthalazin-l (2H)-one; 

4-( 4-fl uoro-3-( 3-methyl-2-0xoimidazolidin-l-y l)benzyl)-5 ,6, 7, 8-tetrahydrophthalazin-1 (2H)-

one; 

4-( 4-fluoro-3-(2-oxoazepan- l -y l)benzyl)-5 ,6, 7, 8-tetrahydrophtha\azin-l (2H)-one; 

1-(2-fluoro-5-(( 4-oxo-3, 4 ,5,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)phenyi )pipcridinc-2,6-

20 dionc; 

4-(3-(1, l -dioxidoisothiazo;idin-2-yl )-4-fluorobenzyI)-5 ,6,7 ,8-tetrahydrnphthalazin- l (2H)-

one; 

4-( 4-fluoro-3-(2-oxopiperidin-1-yl )benzy!)-5 ,6, 7 ,8-tetrnhydrophllmlazin-1 (2fI)-one; or 

4-( 4-fluoro-3-( (4-pyrimidir.-2-ylpipcrazin- l-yl)carbonyl)bcnzyl)-5, 6, 7 ,8-

25 tetrahydrophthalazin-1 (21-D-onc. 

In one embodiment of Formula (lk), R 102 is C(O)R11
, aB described in Formula (It): 
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,." (It), wberGin Ru is as described in Formula L In one t-mbodimcnt of 

Formula (lt), R 10« Rrn3
, R104 and R 11

J
5 arc IL ln another embodiment of Formula (!t), Rw> is 

F and R' 01
, Rw1 amlR105 areR In another embodiment of Formula (It), R1

: is R 15 and R15 is 

alkyl which is unsubstituted or substituted \vith one or two of independently selected R16
, 

5 OR16
, SR16

, S(0)2R
16

, C(O)OH, NH; .• NHR16 N(R16
)2, C(O)R16

, C(O)NHRi 6
, NHC(O}R16

, 

NHC(O)OR16,0H, F, Cl, Btorl; wherein each R16 isR 17 orR17
A; R17 is alkyl which is 

unsubstituted or substituted with R 18
; R17

A is phenyl, beteroa1yl, cycioaJkyl, heterocycloalkyl 

or heterocycioalkenyl. each of which is unfused or fused with benzene or heterocycloalkanc; 

R 18 is phenyl or hctcrocycloa!kyl, which i.s nnfuscd; wherein the moieties represcnied by R12
, 

10 R13
, R 14

, R 17
A, and R'8 are ind"'Pendently unsubstituted or substituted with one or two of 

independently selcetedR19
, OR19

, SR19
, S02R19

, C(O)R 19
, CO(O)R 19

, NHR19
, N(R19

) 2, 

NHC(O)R19
, NHS(0}2R

19
, C(O)NH2, C(O)NHR19

, OO)N(R19)2, C(O)I-1, OF:L (0), CN, CF1, 

F ('l B J 1 . I R 19 ' R'0 1'' 1 1' 22 n 23 R'ti· l l l' I. " d R2:. i " ._ r or ~ \V 1crc1n eac 1 " 1s - ._ ~ - ~ '\... - or J'- ~ ~· Js p 1e11y . "\),/ 11c i 1s un~_usc ~ · ts 

heteroaryL which is unfuscd; R22 is cycloalkyl or heterocycJoalkyl; each of which is unfuscd 

15 or fused with benzene; and R23 is alkyl which is unsubstituted or substituted with R2
', OR24

, 

NHR2
' N(R24

) 2, NHS(0)2R24 or OH; wherein each R
24 

is R2
'
1
" or R248

; R24
" is phenyl, 

cycloalkyl, heterocycloalkyl or hetcrocycloalkenyl, which is unfuscd or fused with 

beterocycloalkanc; R243 i;; alkyl, which is unsubstituted or substituted with OR25
• OH, F, Cl, 

Br or I; R25 is alkyl, which is unsubstituted or substituted with NH2; wherein the moieties 

~o d l R29 R21 R2' d R2'A . d d I b . d b . d 'th ., rcprcsenle )y · , , ", an arc m epcn cnt y unsu sntute or su stitutc wt 

one or two of independently selected R26
, OR26 (0), F, Cl, Br or 1; and R26 is aUqL Jn 

a.no th er embodiment of Fommla (It), R11 is phenyl, pyrrolidiDyl, azabicylclo(3, 1.0 )hcxanyi, 

hexahydro-1 H-isoindolyl, oxazolidinyl, azcpanyL pipcridinyl, imidazolidinyl, thiazolidinyl, 

thiazinyl, azetidinyl, tetrnhydropyrimidinyl, or azabicylo(2.2J )hcpl-2-yl; each of which are 

25 independently unsubstituted or substituted with one or '.wo ofimlepemlenily selected R 19
, 

OR19
, SR19

, S02R1
', (;(0)R 19

, CO(O)R19
, NHR19

, N(R19
)2, NHC(O)R 19

, NHS(0)2R19
, 

C(O)NH2, C(O}'.'-!HR19
, C(O)N(R19

)2, C(O)H, OH, (0), CN. CF1, F, Cl, Br ml wherein R 19 is 

as described in Formula L 
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In one embodiment of Formula (Ik), R102 is C(O)NHR11
, as described in Formula 

(Ju), wherein R 1
: is as described in Formula I. In one 

embodiment ofFonnula (Ju) .. R1
r,

1
, R103

, Rw4 and R105 are H. Jn another embodiment of 

5 Formula (Iu), R1
"

3 is F and R 101
, R104 and Rw5 are H. ln another embodiment of Formula (lu), 

R11 is R 15 and R15 is alkyl which is unsubstituted or substituted with one or DNO of 

independently selected R 16
, OR16

, SR16
, S(0)2R

16
, C(O)OH, NH2, NHR16 N(R16h, C(O)R 16, 

C(O)Nl-IR 16
, NHC(O)R16

, NHC(O)OR16, OH, F, Cl, Br or I; wherein each R16 is R17 or R 17
A; 

R17 is alkyl which is unsubstituted or substituted with R18
; R 17

A is phenyl, beteroaryl, 

10 cycloalkyl, heterocycloalkyl or heterocycloalkenyl, each of which is unfuscd or fused with 

benzene or heterocycloalkane; R18 is phenyl or hcterocyc\oalkyl, which is unfused; wherein 

the moieties represented by R12, R13
, R14

, R17
\ and R18 are independently unsubstituted or 

substituted witb one or1wo of independently selected R19
, OR19

, SR 19
, S02R

19, C(O)R 19
, 

C0(0)R19
, NHR19, N(R19)2, NHC:(Q)R19

, NHS(OJ2R19
, C(O)NH2' C(O)'JHR19

, C(O)N(R19)2, 

15 C O)H O.H (0' ('N Cl~ 'F Cl B [ h ' I I' 19 
' R2" ')CJ R22 R'' R20 ' ( , } ), / , "' 3" 1 , ror ;w crG111cac1 -'- IS ~, t ...... -, or -~ 1s 

phenyl, which is unfuBed; R21 is heteroaryl, which is unfused; R22 is cycloalkyl or 

heterocycloalkyl; each of which is unfusedor fused with benzene; and R23 is alkyl which is 

unsubstituted or substituted with R 24
, OR24

, NHR24 N(R2
'
1
) 2, NHS(0)2R 24 or OH; wherein 

each R24 is R 24
A or R 24

B; R240 is phenyl, cycloaLkyl, hetcrocycloalkyl or heterocycloalkenyl, 

20 which is unfused or fused with bctcrocycloalkane; R24
B is alkyl, which is unsubstituted or 

substituted witl1 OR25
, OH, F, Cl, Br or I; R25 is alkyl, which is unsubstituted or substituted 

with NH2; wherein the moieties represented by R20
, R21

, R22
, and R24

A are independently 

unsubstituted or substituted with one or two of illdcpendently selected R26
, OR26 (O}, F, CL 

Br or I; and R26 is all(yl. In another embodiment of Formula (Ju), R 11 is phenyl, pyn·olidinyL 

25 azabicylclo(J. l.O)hcxanyl, hexahydro-!H-isoindolyl, oxazolidinyl, azcpanyl, pipc1idinyL 

imidazolidinyl, thiazolidinyl, thiazinyl, azetidinyl, tetrahydropyrirnidinyl, or 

azabicylo(2.2.J)bcpt-2-yl; eacb ofwhic'.1 arc independently uEsubstituicd or substitu:cd with 

one or two of independently selected R 19
, OR'9 , SR19

, S02R 19
, C:(O)R19

, CO(O)R19, NHR'c, 
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N(lZ 19
) 2, NHC(O)R 19

, N11S(0)2Rt9
, C(O)NH2, C(0)"1HR19

, C(O)N(R 19)2, C(O)H, OB, (0), 

Cl'\, CFi, F. Cl, Br or l wb.ercin R" is as described in Formula I. 

In one embodiment of Formula (Jk), R102 is phenyl wbich is unsubstituted or 

5 substituted with one or two or three or four of independently selected R19
• OR19

, SR19
, 

S{O)Rt9
, S02R19

, C(O)R19
, CO(O)R19

, OC(O)R19
, OC(O)OR19

, NH2, NHR 19
, N(R19)2, 

NHC(O)R 19
, NR19C(O)R 19

, NHS(0)2R19
, NRE

1
S(0)2R19

, )JHC(O)OR 1
'', NR19C(O)OR19

, 

NHC(O)NH2, NHC(O)NHR19
, NHC(O)N(R"')2 , NR19C(O)NHR19

, NR19C(O)N(R19
) 2 , 

C(O)NH2, C(O)NHR 19
, C(O)N(R19

) 1 , C(O)KIIOH, C(O)NHOR19
, C(O)NHS02R19

, 

JO C(O)NR19SO,R19
, S02NII,, S02NHR19

, S02l\!(R19)2, C(O)H. C(O)OH, C(N)?'-ilh, 

C(N)NHR19
, C(N)N(Rt9

) 2, CNOR CNOCH,, OH, (0), CN, N3 , N02, CF3, CF2CF2, OCF,, 

OCF2CF,, F, Cl, Br or!; wherein R 19 is as described in Fom11tla I. 

In one embodiment of Formula (lk), R102 is hetcrocycloalkyl which is unsubstituted or 

15 substituted with one or two or three or four of independently selected R19
, OR19

, SR19
, 

S(O)R 19
, S02R19

, C(O)R 19
, CO(O)R 19

, OC(O)R19
, OC(O)OR19

, NH 2, NHR19
, N(R19)?, 

NHC(O)R19
, '-JR 19C(O)R19

, NHS(0)2R
19

, NR
19

S(0)2R19
, NHC(O)OR 19

, NR. 9C(O)OR19
, 

NHC(O)l\fh, NHC(O)NHR 19
, NHC(O)N(R19)J, NR19C(O)'\JHR19

, NR19C(O)N(R 19
) 2 , 

C(O\NH2 , C(O)>JHR 19
, C(O)N(R19h, C(OINHOH, C(O)NHOR 19

, C(O)NHS02R
19

, 

20 C(O)NR19S02RH1, S02NH2 , S02NHR19
, S02N(R19

),, C(O)H, C(O)OH, C{N}l\H 2, 

C(N)NHR19
, C(N)N(R19)2, CNOH, CNOC1h,OH, (0), CN, J\,, N02, CF3 , CF2Ch, OCF3, 

OCF,.Cf,. F, Cl, Br or 1; wherein R 19 is as described in Formula!. 

Embodiments where A1 is Piperidinc, A2 is R5 

25 Jn one embodiment of Formula (I) A1 is R2
, wherein R2 is unwbstituted pipcridine which is 

unfused, and A2 iii R5
, which is as described in Formula L Tn another embodiment of 

Formula[, A 1 is R2
, wherein R2 is unsubstituted pipcridine which is unfoscd, and is R5

, R5 

is C 1-alkyl, C2-alkyi or Cyalkyl wherein R5 is substituted with R 10
, and further unsubstituted 

or substituted with one or two or three ofi11depcndenlly selected NHRt", N(R10h,SRH', 

30 S(O)R 10
, S02R1c or CF3, wherein R 10 is as described in formula I. In another embodiment of 

Formula l, A 1 is R2
, wherein R2 is un.1ubs!ituted pipcridi11e which is unfuscd, and A2 is R 5

, R5 

is C 1-alkyl, C2-alkyl or C3-alkyl wherein R5 i> substituted with R in. and further unsubstituted 

or M1bstitutcd with one CF3, wherein R10 is as described in formula 1. Jn anotbt~r embodiment 
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of Formula l, A 1 is R\ wherein R2 is unsubstihited piperidine which is unfused, A2 is C 1-

alkyl, and R10 is phenyl, as shown in Formula (Iv): 

(Iv), wherein R101
, R102

, R103
, R104

, and Rw5
, are indepeodentiy 

selected from H, R11
, ORu, SR11

, S(O)R 11
, S02R

11
, NH2, ~(R 1 C(O)R11

, C(O)OR11
, 

5 C(O)NlIR11
, C(O):K(R 11

) 2, NHC(O)R11
, NHS02R11

, NR nS02R 11
, NHC(O)OR 11

, 

NHS02N(R11
) 2 , N02, OH, (0), C(O)OH, F, Cl or Br; wherein each R.11 is R12

, R13
, Rr 4 or R 5

; 

R 12 is phenyl which is unfused or fused with benzene, heteroarene, cycloalkane, cycloalkenc, 

heterocycloalkanc or hcterocycloalkene; each of which is un.fused or fused with benzene, 

heteroarene, cycloalkane, cycloalkcne, hetcrocycloalkanc or heterocycloalkenc; R 13 is 

l 0 hcteroaryl which is unfuscd or fosed with benzene, hcteroarcne, cycloalkanc, cycloalkenc, 

heterocycloalkanc or heterocycloalkene; each of which is unfused or fosed with benzene, 

hcteroarcnc, cycloalkanc, cycloalkeue, heterocycloalkane or hctcrocycloalkcnc; R14 is 

cycloalkyt cycloalkenyl, hetcrocyeloalkyl or heterocycloalkcnyl; each of which is unfused or 

fused with benzene, hcteroarcne, cycloalkane, cycloalkenc, hetcrocycloalkanc or 

15 heterocyc!oalkcnc; each of which is unfuscd or fused with benzene, hctcroarenc, cycloalkane, 

cycloalkene, heterocycloalkanc or hcterocycloalkcnc; R 15 is alkyl, alkenyl or alkynyl; each of 

which is unsubstituted or substituted 'vi th one or two of independently selected R i 6
, OR16

, 

SR16
, S(0)2R 16

, C(O}OH, Nl'b, NHR16 N(R16
) 2, C(O)R16

, C(O)Nfh, C(O)NHR16
, 

C(O)N(R16
) 2, NHC(O)R16

, NR16C(O)R16
, NHC(O)OR16

, NR t6C(O)OR16
, OH, F, Cl, Br or I; 

20 wherein each R 16 is R17 or R 17
A; R 17 is alkyl, alkenyl or alkynyl; each of which is 

unsubstituted or substituted with one or two of independently selected R18
, C(O)OH, NH2, 

NHR18 or N(R11
) 2, C(O)R18

, C(O)Nih, C(O)NHR' 8
, C(O)N(R")2, Nl-!C(O)R 18

, 

NR18C(O)R1
\ F, Cl, BrorI; R 17

A is phenyl, hcteroaryl, cycloalkyl, cycloalkenyl, 

heterocycloalkyl or hetcrocycloalkcnyl, each of which is unfused or fused with benzene, 

25 heteroarenc, cycloalkane, cycloaikcne, hetcrocycloalkane or heterocycloalkene; wherein each 

R18 is phenyl, heleroaryl, cycloalkyl, cycloalkenyr, hetcrocycloalkyl or hctcrocycloalkenyl; 

wherein each of the moieties represented by R12
, 
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unsubstituted or substituted with one or two or three or four of independently selected R 19
, 

OR19
, SR19

, S(OJR19
, S02R19

, C(O)R 19
, CO(O)R19

, OC(O)R:9
, OC(O)OR19

, K'H2, NHR19
, 

N(R19
) 2 , ]';I-!C(O)R19

, NR19C(O)R19
, NHS(0)2R19

, NR19S(0)2R 19
, NHC(O)OR19

, 

NR19C(O)OR19
, NHC(O)NH2, NHC(O)NHR 19

, NHC(O)N(R19 )z, NR19C(O)NHR 19
, 

5 KR19C(OJ:-.l(R19
)2, C(O)NH2, C(O)"IHR"', C(O)N(R19

) 2, C(O)NHOH, C(O)NHOR19
, 

C(O)NHS02R19
, C(O)NR19S02R19

, S02NH2. S02NHR19
, S02N(R19)2. C(O)H, C(O)OfI, 

C(N)Nlh, C(N)J\HR 19
, C(N)N(R19

)2, CNOH, CNOClh OH, (0), CN, N 3, N02, CF,, 

CF2CF3, OCF3, OCF2CF2, F, Cl, Br or l; wherein each R19 is R20
, R21

, R22 or R2
'; R20 is 

phenyl which is unfused or fused with benzene, heteroarene, cycloalkane, cycloalkene, 

10 heterocycloallmne or heterocycloalkene; each of which is unfused or fused with benzene, 

hetcroarene, cycloalkane, cycloalkenc, hcterocycloallrnne or hetcrocycloalkcnc; R21 is 

heteroaryl which is unfuscd or ftt5ed 'With benzene, hctcroarene, cycloalkane, cycloalkene, 

heterocycloallrnnc or heterocycloalkene; each of which is unfused or fused with benzene, 
"'2 . hctcroarcne, cycloalkane, cycloalkcne, hetcrocycloalkane or hcterocycloalkenc; R' 1s 

15 cycloalkyi, cycloalkenyl, heterocycloalkyl or hetcrocycloalkenyl; each of which is unfused or 

fused with benzene, hctcroarene, cycloalkaoe, cycloalkcnc, heterocycloalkanc or 

heterocycloall,cne; each of which is unfuscd or fused with benzene, hetcroarenc, cycloalkane, 

cycloalkene, hctcrocycioalkane or hctcrocycloalkcnc; R23 is alkyl, alkcnyl or alkynyl; each of 

which is unsubstituted or substituted with one or two of independCT1tly selected R24
, OR2

'\ 

20 SR2
", S(0)2R

24
, C(O)OH, NH2,NHR24 N(R24

)2, C(O)R2
'
1
, C(O)~H2, C(O)NHR24

, 

C(O)N(R24
) 2, NHC(O)R24

, NR24C(O)R24
, NHC(O)OR", NR24C(OlOR24

, NHS(0)2R24
, 

NR24S(0)2R24
, OH, F, CL Br or l; wherein each R24 is R24

A or R24n; R24
A is phenyl, 

hetcroaryl, cycloal1.1l, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl each of which is 

unfused or fused with benzene, hcteroarene, cycloalkane, cycloalkene, hetcrocycloalkane or 

25 hcteroeycloalkcnc; R24
B is alkyl, alkenyl or aUrynyl each of which is unsubstituted or 

substituted with one or two of independently selected R25
, OR25

, SR25, S(0)2R25
, C(O)OH, 

Nl'h, NHR25 N(R20
) 2 , C(O)R25

, C(O)Nlh, C(O)NHR25
, C(OJN(R25

) 2, NHC(OJR25
, 

NR25C(O)R 25
, NHC(O)OR25

, NR25C(O)OR25
, OH, F, Cl, Br or I; wherein each R25 is alkyl. 

phenyl, heteroaryl, cycloalkyl, cycloalkenyl, hctcrocycloalkyl or heterocycloalkenyl ; each of 

30 which is unsubstituted or substituted with NH2, ;.;1J(CH,), N(CH_>}2, OH or OCH3: wherein 

each of the moieties rcprcsemed by R20
, R2

', R22
, and R2

-
1
A are independently unsubstituted 

or substituted with one or two of independently selected R26
, OR26

, alkenyl, alkynyL phenyl, 
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OH, (0), C(O)OH, CN, Ch, OCF,, ChCF3, F, Cl, Br or I: and R26 is alkyl. Tn another 

embodiment, the compound ofFonnula (lv) is &elected from 

8-( 4-fluoro benzyl)-2,3 ,4 ,6-tetrahydropyrido(2,3-d)pyridazin-5 (] H)-one; 

8-( 4-fluoro-3-(2-oxoazetidin- l-yl)bcnzyI)-23, 4, 6-tetrabydrnpyrido(2,3-d)pyridazin-5 ( lH)-

5 one; 

8-(3-chl oro-4-fl uorobenzyl)-2,3, 4 ,6-t ctrah ydropyrido( 2 ,3-d)pyri d azin-5( I H)-onc 

8-( 4-fluoro-3-(2-oxopyrrolidin- l-yl) bcnzyl)-2,3, ~. 6-lelrahydropyrido(2,3-d)pyri dazin-5 ( l H)-

one; 

methyl 2-fluoro-5-((5-oxo-l ,2,3,4,5,6-hexahydropyrido(2,3-d)pyridazin-8-

J 0 y\)methyl)benzoate; 

8-(3-amino-4-fluorobenzyl)- 2,3.4,6-tetrahydropyrido(2,3-d)pyridazin-5(1H)-onc; 

2-fluoro-5-((5-oxo-l,2,3,4,5,6-hexahydropy1ido(2,3-d)pyridazin-8-yl)methyl)benzoic acid; 

N-ethyl-2-tluoro-5-( ( 5-oxo-1,2,3,4,5, 6-hexahydropyrido( 2,3-d)pyridazin-8-

yl)methyl)bcnzarnide; 

15 N-cydobuty!-2-fluoro-5-(( 5-oxo- l ,2,3 ,4 ,5 ,6-hex ahydrnpyrido(2.3-d)pyridazin-8-

yl )methyl)benzamidc; 

2-fluoro-5-( ( 5-oxo-1,2,3 ,4.5 ,6-hcxahydropyri do(2,3-d)pyri dazin-8-yl)methyl)-N-(2-

pyrrolidin- l -ylethy I )benzamide; 

8-(4-fluoro-3-(( 4-( morpholin-4-ylcarbonyl)piperazin- l-yl)carbonyl)benzyl)-2,3 ,4,6-

20 tetrahydropyrido(2,3-d)pyridazin-5( l H)-{)!1e; 

N-(2-fluoro-5-( ( 5-oxo-1,2,3 ,4 ,5 ,6-hexahydmpyrido(2,3-d)pyridazin-8-yl)methyl)pbeny1 )-N' -

phcnylpentancdirunidc; 

1-(2-fluoro-5-( ( 5-oxo- l ,2,3 ,4 ,5 ,6-hexahydropyrido(2,3-d)pyridazin-8-

yl)mcthyi)phenyl)pyrrol idine-2,5-dionc; 

25 N-(2-fluoro-5-( ( 5-oxo-J ,2,3 ,4 ,5 ,6-hexahydropyrido(2,3-d )pyridazin-8-yl)methyl)pbenyl )-3-

methoxypropanamide; 

N-(2-fluoro-5-(( 5-oxo- l ,2,3,4,5 ,6-hexahydropyTi do(2,3-d)pyridazin-8-yl )rnethyl)pheny 1)-5-

oxohexanamide; 

N-(2-fluoro-5-( ( 5-oxo- [ ,2,3, 4 ,5, 6-hexahy dropyri do( 2,3-d)pyri dazin-8-y I )methyl)phen y I)-3-

30 phenoxyvropanamide; 

N-(2-fluoro-5-( ( 5-oxo- l ,2,3 ,4 ,5 ,6-hcxahydropyrido(2,3-d)pyridazin-8-yl )mctl iyl)phenyl)-4-

oxo-4-pheny lbu tanamid.e; 
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2-(4-(henzyloxy)phenoxy )-N-(2-fluoro--5-(( 5-oxo-1 ,2,3A,5, 6-hexabydropyrido(2,3-

d)pyridazin-8-yl)mcthy1)phcny I )acetami de; 

N-(2-fluoro-5-( ( 5-o x o- l , 2 .3, 4 ,5. 6-hcxah ydropyri do(2 ,3-d) pyridazin-8-y! )meth yl)p hen yl )-2-

( 4-methoxyphc:noxy )acctamidc; 

5 N-cyclopropyl-2-fluoro-5-( ( 5-oxo-1,2,3, 4,5, 6-hexahydropyrido(2,3-d)pyridazin-8-

yl)methyl)bcnzamide: 

8-(3-( ( 4-(2-ethoxyctby l)pi perazin-1-yl )carbonyl)-4-fluoro bcnzyl)-2,3, 4 ,6-

tetrahydropyrido(2,3-d)pyridazin-5(1H)-one; or 

2-fluoro-5-( (5-oxo-1,2,3,4 ,5 ,6-hcxahydropyri do(2,3-d)pyTidazin-8-yi)mctbyl)-N-(2-piperidin-

IO 1-yleibyl)benzamide. 

Schemes 

The starting materials used herein are commercially available or may be prepared by 

routine methods well known to those of ordinary skill in the art. The compounds of the 

15 present invention may be prepared using the methods illustrated in the general synthetic 

schemes and experimental procedures detailed below. The general synthe1ic schemes arc 

presented for purposes of illustration and are not intended io be limiting. 

Scheme 1 
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As shown ir. Scheme 1, the t>icyclic ani1ydride (l) can be reduced to the alcobol (2) 

using a reducing agent such as but not limited to sodium borohydridc. The reaction is 

typically conducted in a solvent such as but not limited to tctrahydroform: at below room 

temperature to reflux. Conversion of (2) to the phosphoninm salt (3) may be carried out by 

5 reacting the former with a trialkyl phosphine such as but not limited to tri-n-butyl phosphine 

in the presence of hydrobromic acid. The reaction is typically conducted in a solvent such as 

but no1 limited to acetic acid al reflrn;. Reaction of (3) with a nitrobenzaldchyde of Formula 

(4), wherein R' 1
A is a substitucnt on R 10 as described herein, in the presence of a base such as 

but oot limited to lricthylaminc will provide a Jactone of Formula (5). The reaction is 

10 typically conducted in a sol vent such as but not limited to dichloromethanc at room 

temperature. Reduction of the nitro group of a compound of Formula (5) with a reducing 

agent such as but not limited to irnn powder and l\TtCI will provide the com::sponding 

aniline ofFmmula (6). The reaction is typically conducted in a solvent such as but not 

limited to ethanol at reflux. Reaction of the aniline ofFnmmla (6) with hydrazine will 

15 provide a tetrahydrophthalazinonc of Formula (7). The reaction is typically conducted in a 

solvent such as but not limited to ethanol at an elevated ternpcrnture. Reaction of a compoum1 

ofFormnfa (7) with either an anbydride of Formula (8) or with an acid of Formula (I 1) under 

.standard peptide coupling conciitions known to those skilled in the art and widely available in 

lhc literature will pro vi.de compounds of Fonnu la (9) aud (12), rcspcctivdy. An acid of 

20 Fonnula (9) may be farther modified to an irnide ofFormulu (!O) using standard peptide 

coup ling conditions including the nBe of l, l '-carbonyldiimidazole (CDI) as the coupling 

agent. 

Scheme2 
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Alternatively, as shown in Scheme 2. the phosphonium salt (3) can be reacted wiili a 

cyanobe1czaldehyde of Formula (13) to provide a !aclone of Formula (14). The reaction is 

typically conducted under basic conditions in a solvent such as but not limited to 

dichloromethane ai room temperature. Hydrolysis o:'the nitrile of Formula (14) to the 

5 corrcspm1ding acid, followed by addition of hydrazine will provide the 

telrahydrophtbalazinone of Formula (15). The hydrolysis step is typically conducted with an 

aqueous base such a' but not limited to sodium hydroxide at elevated temperatures. The 

scconr. step L' also conducted under aqueous conditions at elevated temperatures. Coupling 

the acid of Formula (15) with an amine of Formula (16), wherein each R 11 is as described in 

l 0 Formula I herein or is Hor is a heterocyclic amine R14
, under standard peptide coupling 

conditions lmO"-''tl to those skilled in the art and widely available in the literature, will provide 

an amide of Formula (17). Alternatively, a compound of Formula (14) can be converted to a 

tetrahydrophthalazinone using hydrazine as previously described, followed by reduction to 

the primary amine of Formula (18) under standard Raney-nickel reduction conditions. 

J 5 Treatment of compounds of Formula (18) under standard reductive amination conditions with 

an aldehyde R 16CHO or ketone R16C(O)R16and then optionally with a second aldehyde 

R16CHO or ketone R16C(O)R16
, will provide secondary or tertiary amines ofFonmtla (19) 

(wherein cat'h R16 can be Hor as defined in Formula 0)). 

20 

Scheme 3 

3 

9 
'I ~H 
'~N 

In a marmer similar to the procedure described in Scheme l, the phosphoniurn salt (3) 

can be reacted with a bcnzaldcbyde ofFonnula (20), wherein R 1
JH is alkyl such as but not 

limited to ethyl and R 11
A is as previously defined in Sdterne l Reaction of a compound of 

Formula (21) with hydrazine as described iJ.1 Scheme l, followed by hydrolysis using an 

aqueous a.cid such as but not !imiied to sulfuric acid wil provide a compound of Formula 
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5 

(22). The reaction is typically performed at elevated temperatures in ;i solvent such as but not 

limited tot ethanol. Reaction ofa compound of Formula (22) with an amine of Formula. (23) 

under reductive amination conditions known to those skilled in the art and wid.cly avai.lablc in 

the literature will provide a tetrahydrophthalazinone of Formula (19). 

0 

("~~H 
~N 

~ n•1 

29 ~11A 

Scheme4 
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As shown in Scheme 4, the phosphonium salt (3) can be reacted "lvi1b a 

bromobenzaldehyde of Formula (24) to provide a compou11d of Formula (25) using the 

l O conditions described in Scheme J, Reaction of a compound of Formula (25) with hydrazine 

as described in Scheme 1 wil! provide a tctrahydrophthalazinone of Formula (26), which can 

be coupled with stannane of Fonnula (27) or a borate of Formula (28) to provide a compound 

of Formula (29) wherein R 11 is a substituted or unsubstituted phenyl or heleroaryL Coupling 

conditions indudc ihose knmvn by those skilled in the art and widely available in the 

15 literature for Suzuki and Stille type couplings. 
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A benzylic bromide ofFonnula (30} wherein R 11 is as described herein, can be 

converted to a Grignard reagent and then added to a dicster (31} to give a keto-estcr of 

Fommla (32) as shown in Scheme 5, The addition of the Grignard reagent is typically 

performed at cold temperatures, before wanning up the reaciion to room temperature. The 

reaction is typically performed in a solvent such as but not limited to tetrabydrofuran, ether 

and the liln:, or mixtures thereof The Grignard reagen1 may be purchased commercially or 

prepared from Mg using standard conditions available in the literature. The addition of 

I 0 hydrazine to a compound of Formula (32) under condition::; described in Scheme 1 at room 

temperature will provide a phthalazinone ofFonnula (33), The bromide can be converted to 

an ester of Formula (34) under palladium Clitalyzed carboxylation rnnditions. The 

transfonnation typically requires the use of a paJJadium catalyst and a base, such as but not 

limited to triethylamine, in addition to carbon monoxide and methanol. Typical palladium 

catalysts include [l, 1 '-bis(diphenylphosphino )forrncene ]dichloropalladium(l!) 
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dichloromethane and the like. The reaction is typicalJy conducted at elevated temperatures 

and may rcqui:e the use of a solvent such as but not limited to N,N-dimethylfonnamidc. The 

ester of Formula (34) can be converted to a primary amide of Formula (JS) using ammonia, 

followed by a Hoflinan rearrangement with bromine and aqueous potassium hydroxide to 

5 provide an aniline of Formula (36). Tbe first step typically requires an elevated temperature, 

and the second step typica!ly requires a decreased temperature for the additions, followed by 

beating. The pyridine ring can be reduced under catalytic conditions, such as but not limited 

to the use of hydrogen gas and platinum on carbon to provide a compound of Formula (37). 

Amide formation using either an acid chloride ofFonnula RllC(O)CI or an acid of Formula 

10 R 11C(0 )OH under standard peptide coupling conditions known to those skilled in the art and 

widely available in the literature will provide compounds of Formula (38). Alternatively, an 

ester of Formula (34) can be reduced to a compound ofFonnula (39) using the conditions 

described above, followed by hydrolysis to provide an acid of Formula (40). Typical 

hydrolysis conditions include but arc not limited to using an aqueous base such as lithium 

15 hydroxide at elevated temperatures. Amide fonnation using a primary or secondary amine of 

Formula Nf-hR11 or 1\1i:(R11 )2 employing standard peptide coupling conditions known to 

those skilled in the art and "''idely available in the literature, will provide an amide of 

Formula ~n). 

20 The following exampies are presented to provide what [s believed to be the most 

useful and readily understood description of procedures and conceptual aspects of this 

invention. The exemplified compounds were named using ACDiChcmSketch Version 5.06 

(05 June 2001, Advanced Chemistry Development Inc. ,Toronto, Ontario), except for 

Examples 160, 320 and 487, which were named using ChemDraw@l Ver. 9.0.5 

25 (CambridgeSoft, Cambridge, MA). Intermediates were named using IUPAC standards. 

30 

EXAMPLE l 

2-fluoro-5-(( 4-oxo-3 ,4,5 ,6,7 ,8-hexahydrophthalazin-l-yl)metbyl)benzoic acid 

EXAMPLE IA 

3-hydroxy-4 ,5 ,6,7-tctrahydro-2-benzofuran- [ (3H)-onc 

To a solution of 1-cyelohcxcne-l ,2-dicarboxylic anhydride (25.2 g) in tetrahydrofu:an 

( 125 mL) at 0°C was added sodium borohydride ( l .5 I g). 111e mixture was warmed to 

ambient temperature for 30 minntes, heated at reflux for 5 hours, cooled, treated with JN 
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10 

hydrochloric acid and concentrated. The concentrate was partitioned between ethyl acetate 

and brine, and the organic layer wa.s washed with brine and water and concentrated. The 

concentrate was purified by flash chromatography wi.th 50?1; ethyl acetate in hexane. 

EXAMPLE lB 

t:-ibutyl(3-oxo-I ,3 ,4,5,6. 7-hexa hydro-2-benzofonm- l-yi)phosphonium bromide 

A solution of EXAMPLE IA (3 in acetic acid (I 0 mL) al ambient temperature was 

treated with tri-n· butyl phosphine (4.81 rnL) and 33% hydrobromic acid in acetic acid (3.34 

mL), heated at reflux for 21 hours, cooled and concentrated. The concentrate was purified by 

flash chmmatography on silica with l 0%, methanol in dichlorornethane. 

EXAMPLE JC 

2-fluoro-5-( (3-oxo-4 ,5 ,6, 7-tctrahydroisobcnzofuran- l (3H)-ylidene )rnethy·)"::ienzoni tri le 

To a solution of EXfu\1PLE 1 B (3.05 g) in dichloromethane (30 mL) was addod 2-

Duoro-5-formylbenzonitrile (1.08 g) and triethylarninc (l .02 mL). The mixture was stirred al 

ambient temperature for 16 hours and concentrated. The concentrate was paititioncd between 

15 ethyl acetate and brine. The organic layer was washed with brine and concentrated. TI1e 

20 

concentrate was purified by flash chromatography on silica gel with 50% ethyl acetate in 

hexane. 

EXAMPLE JD 

2-fluoro-5-(( 4-oxo-3,4,5,G,7 ,8-hexahydrophthaiazin-1-yl)mcthyl)bcnzoic acid 

To a suspension of EXAMPLE IC (l.46 g) in water (15 rnL) was added 50% sodium 

hydroxide. The mixture was heated at 90°C for 1 hour. After cooling lo 70°C, hydrazine 

rnonohydrnte (0.54 mL) was added, and the solution was stirred at 70"C for 17 hours. The 

solution was cooled to ambient temperature and brought to pH 4 with 6N hydrochloric acid. 

The precipitate was filtered, washed with water and dried. 1H NMR (DMSO-d6) 61.55-1.69 

25 (m, 4H), 2.31-2.42 (m, 4H), 3.93 (s, 2H), 7.24 ( dd, J00I 0.8, 8.5 Hz, 1 H), 7.40-7.48 (m, I H), 

30 

7.68 (dd, J=6.9, 2.2 Hz, lH), 12.61 (s, HI), 1 (hrs, lH). 

EXAMPLE2 

4-(3-arnino-4-tluorobcnzyl)-5,6. 7 ,8-tetrahydrophthalazin-1 (2H )-one 

EXA.::V1PLE 2A 

3-( 4-fluoro-3-ni trobenzylidcnc)-4,5 ,6, 7-tetra hydroiso henzo fi1rnn- l (3H)-one 

This example was prepared as described in EXAMPLE JC by snbstituling 4-fluoro-3-

nitrobenzaidebydc for 2-fluoro-5-fomiylbenzonitrilc. 

EXAMPLE 2B 

JOG 



3-(3-amino-4-fluorohenzylidene )-4,5,6, 7 -telrahydroisohcnzofuran-1 (3H)-011 e 

A solution of EXAMPLE 2A (2.25 g) and ammonium chloride (0.83 g) in ethanol (35 

rnL) and water (25 mL) at 70°C was treated with iron powder (4 .35 g), stirred for 3 hours and 

filtered through diatomaccous ea1ib (CELITE®, World Minerals, Santa Barhara, CA) with hot 

5 cthano'.. The filtrate was concentrated, and the concentrate was stirred with water for 30 

minutes and filtered. The solid was washed with water and dried. 

EXr'\MPLE 2C 

4-(3-amino-4-iluoro henzyl)-5 ,6, 7 ,8-tetrahydrophthalazin- I (2H)-one 

To a solution of EXAMPLE 28 (l .42 g) in ethanol (10 mL) was added hydrazine 

l 0 monohydrate (0.27 rnL). The mixture stirred at reflux for 1 hour, cooled to O"C, and filtered. 

The solid was washed with water and dried. lH 1\MR (CD,OD) i) 1.63-1.75 (m, 4H), 2.36-

2.45 (rn, 2H), 2.46-2.53 (m, 2H), 3.84 (s, 2H), 6.42-6.49 (m, lH), 6.64 (dd, J=8.6, 2.2 Hz, 

JH), 6.86 (dd, J=l 1.2, 8.1 Hz, lH). 

EXA\!IPLE 3 

15 4-( (2-fluoro-5-( ( 4-oxo-3, 4,5 ,6, 7,8-hexahydrophthalazin- l -yl)rnethyl)phenyl)amino)-4-

oxobuianoic acid 

To a solution of EXAMPLE 2 (872 mg) in acelonitJile was added succinic anhydride 

(370 mg). The mixture was healed at reflux for 17 hours, cooled and concentrated. The 

con:::entrate was purified by HPLC (ZorhaKQ\i C-18 ODS packing material [Agilent 

20 Technologies, Santa Clara, CA], 0-100'% acetonitrih~/watcr with O. l % trifluoroacetic acid). 

1H NMR (DMSO-d,;) 81.53-1.66 (m, 4H), 2.30-2.43 (m, 4H), 2.55-2.67 (m, 2H), 3.26-3.31 

(m, 2B), 3.85 (s, 2H), 6.85-6.99 (m, lHJ, 7.15 (dd, .T=J0.8, 8.5 Hz, lH), 7.74 (d, J=6.4 Hz. 

HI), 9.70 (brs, 11-1), 12.09 (hrs, lH), 12.61 (s, IH). 

EXAMPLE4 

25 1:_(2-fluoro..:.2.:114-oxo-3 ,4,5 .6. 7 ,8-hexahvdrophlhalazin-1-yl)methyl )phcnvllnvrrohdinc-2,5-

dionc 

To EX..!\.1.1PLE 3 (905 mg) in dichloromethanc (30 mL) and N,N-dimcthylfonnamid.e 

(6 mL) was added 1.1'-carbonyldiimidazole (785 mg). The mixture was stined al ambient 

temperature for 3 hours and concentrated. The concentrate was purified by HPLC (Zorbax@J 

30 C-18 ODS packing material [Agilent Technologies, Santa Clara, CA], 0-100% 

acetonitrile/water with 0.1 % trifluoroacetic acid). 'H NMR (DMSO-d,;): 8 I 1.69 (m, 4H). 

,._,,,.-.;. .. '".:. (m, 4H), 2.78-2.89 (m, 4H), 3.93 (s, 2H), 7.09-7.13 (m, lH), 7.32-7.33 (m, lH), 

7J4 (d, l.2 Hz, lH), 12.62 (s, HI). 
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EXAMPLE5 

4-(3-( 1,4-diazepan- l-ylcarbonyl )-4-fluorobenzyl)-5 ,6,7 ,8-tetrahydroph1 halazin- l (2H)-one 

EXAMPLE SA 

tert-butyl 4-(2-fluoro-5-(( 4-oxo-3,4,5 ,6,7 ,8-hexahydrophthalazin-1-yl)mcthyl)henzoyl)-1,4-

diazepane-l-carboxyl ale 

To EXlu\1PLE : (294 mg) in l: I N,N-dimethylfomiamide/pyridinc (6 mL) was 

added l, l'-carbonyldiimidazole (166 mg). The mixture was stirred at ambient temperntur:;o for 

30 minutes, and lert-lmtyl J-homopiperazine carboxylatc (189 p.L) was added. The mixture 

was stirred for 18 hours and concentrated. The concentrate was purified by flash 

J 0 chromatography on silica gel with 5')·(, metb.anol in ethyl acetate. 

EXc\MPLE 58 

4-(3-( l ,4-diazcpan-l-ylcarbonyl)-4-fluorohenzyl)-5,6, 7 ,8-tetrahydrophthalazin- l (2H)-one 

To a solution of EXAMPLE 5A (330 mg) in dichloromethane (8 mL) at 0°C was 

added trifluoroacctic acid (8 mL). The solution was warmed to ambient temperature, and 

15 acetonitrile was added. The mixture was concentrated. ·nie concentrate was purified by 

HPLC (Zorbax@Crl8 ODS packing material [Agilent Technologies, Santa Clara, CA]. 0-

100% acetonitrile/water with 0.1 % trifluoroacetic acid). The product was d.issolved in 

methanol/dichloromcthane and treated with !M hydrochloric acid in diethyl ether and filtered 

to give the iitle compou11d as the hydrochloride salt. 1H NMR (CD30D) 8 1.70-1.76 (m, 4H), 

20 2.02-2.1l(rn,2H), 2.52 (d, J=27.5 Hz, 4H), 3.32-3.36 (m, 2H), 3.40-3.46 (m, 2H), 3.51 (t, 

J=6.l Hz, 2I-!), 3.95-4,01(m,2H), 4.06 (s, 2H), 7.19 (t, J=9.0 Hz, lH), 7.29-7.34 (m, IH). 

7.36-7.41 (m, JH). 

25 

EXAMPLE6 

4-(3-( aminomcthyl )-4-fluorobcnzy 1)-5, 6, 7 ,8-tetrahydrophthalazin- 1 (2H)-one 

EXAMPLE6A 

This example was prepared as described in EXAMPLE 2C by substituting 

EXAMPLE 1 C for EXAMPLE 2B. 

EXAMPLE6B 

4-(3-( aminomctbyl)-4-fluorobcnzyl)-5 ,6, 7 ,8-tetrahydrophthalazin-1 (2H)-one 

30 To a solution of EXA.MPLE 6A (l .5 g) in 20%: ammonia in methanol (150 mL) was 

added Raney nickel (15 g). The mixture was shaken under hydrogen (60 psi) at ambient 

temperature for 2 hours, fil.tered, and concentrated, The concentrate was purified by HPLC 

(Zorbax® C-18 ODS packing material [Agilent Teclmologics, Santa Clara, CA], 0-100% 
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acctonitrilc/watcr ·with OJ 'Yo irilluomacctic acid) to give the title cnmpound as the 

trifluoroacetate salt. 1H NMR (CD10D) 81.55-1.65 (m, 4H), 2.33-2.41 (rn, 4H), 3.90 {s, 2H), 

4.04 (s, 2H), 7.21-7.25 (m, IHJ, 7.27-7.29 (m, lH), 7.31(d,1=7.0 Hz, lH). 8.20-8.27 ( brs, 

2H). 

EXAMPLE? 

4-(3-( ( dimcthylamino )methyl )-4-fluoro bcnzy J) .. 5 ,6, 7 ,8 .. tctrahydropb thalazin-1 (2H)-onc 

To a solution of EXAMPLE 6 (75 mg) in methanol (8 mL) was added 37 >vt% 

formaldehyde in water (39 p.L) and tricthylaminc (36 ~1L). The solution was stirred at 

ambient temperature for J hour. Sodium cyanoborobyd!ide (49 mg) and zinc chloride (35 

10 mg) were added, and the mixture was stined for 60 hours and was conccn1rntcd. 111c 

concentrate was dissolved in trifluoroaccti::; acid/methanol and purified by HPLC (Zorbax@ 

C-18 ODS packing material [Agilent Technologies, Santa Clara, CA], 0-100% 

acetoni1rile/water with 0.1% trifluoroacctic acid). The product was dissolved in 

methanol/dichloromethane and treated v.'ith IM hydrochloric acid in diethyl ether to give the 

15 title compound as the hydrochloride salt. 1H NMR (CDiOD) ol.68-1 .80 (m, 4H), 2.50-2.60 

20 

(m, 4ff), 2.88 (s, 611), 4.10 (s, 2H), 4.39 (s, 2H), 7.22-7 (m, lH), 7.40-7.44 (rn, lH), 7.46 

(dd, .9, 2.0 Hz, 1H). 

EXA.1v1PLE 8 

4-(4-fluoro-3-((i.sopropy \amino )methyl )ber:zyl)-5 ,6,7 ,8-tetrabydrophthalazin-1 (2H )-one 

This example was prepared as the hydrochloride salt as described in EXAMPLE 7 by 

substituting acetone for fonnaldchyde. 1H :"<MR (CDiOD) ol.39 (d, J=6.7 Hz, 6H), l.68· l.77 

(m, 4H), 2.43-2.59 (m, 4HJ, 3.41-3.50 (m, JH), 4.05 (s, 2H), 4.24 (s, 2H), 7.18-7.24 (rn, lH), 

7.35-7.38 (m, l H), 7.38-7.42 {m, lH). 

EXAMPLE9 

25 4-(3-( (eye lohexylamino)metbyi )-4-£1 norobcnzyl )-5 ,6, 7 ,8-tctrahydrophthalazin- 1 (21-ll-one 

30 

This example was prepared as the hydrochloride salt as described in EX1\MPLE 7 by 

snbs1ituting cyclohcxanone for formaldehyde. 1 H NMR (CD30D) 8 J .32-1.46 ( m, 4H ), 1.68-

181 (m, 61-l), l.84-1.94 (m, 2H), 2.13-2.22 (m, 2H), 243-2.6 l (m, 4H), 3.08-3. J 8 (m, l H). 

4.07 (s, 2H), 4.26 (s, 2H), 7.18-7.23 (rn. lH), 7.3 

EXAMPLE 10 

(rn, IHl, 7.40-7.43 Im, :r-n. 

4-( 4-fluoro-3-( ( lclral1vdro-2H-pyran-4-vl'!mi no )methyl )bcnzyl \-5. 6, 7. 8-tetrnbydrophthalazi.11-
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This example was prepared as the hydrochloride salt as desc1ibed in EXAMPLE 7 by 

substituting tetrahydro-4H-pynm-4-one for formaldehyde. 1H NMR (CD 30D) o 1.66-1.76 

(m, 6H), 2.04-2.14 (m, 2H). 2.40-2.57 (m, 4H), 3.40-3,51fm,3H), 4.03 (s, 2H), 4.05 (d, 

J=4.6 Hz, 2H), 4.29 (s, 2H), 7.18-7.25 (m, IH), 7.36-7.39 (m, lH), 7.40 (d, J~l.8 Hz, lH). 

5 EXAMPLE 11 

4-(4-tluoro-3-( (methyl(( l -methylpyrrolidin-3-yl )methyl)amino )methyl)henzyl)-5 ,6,7 ,8-

tetrahydrophthalazin- J (2H)-one 

To a solution of EXAMPLE 6 (75 mg) in methanol (8 m.L) was added 3-fotmyl­

pyrrolidinc-l-carboxylic acid te1i-butyl ester (I 04 mg) and trietbylamine (36 µL). The 

l 0 mixture was stirred at ambient temperature for 1 hour. Sodium cyanoborohydride (49 mg) 

and zinc chloride (35 mg) were added. The mixture was stirred for 60 hours and trifluoracetic 

acid was added and the mixture stirred for one hour and was concentrated. The concentrate 

was dissolved in water/acetonitrilc and was purified by HPLC (Zorbax® C-18 ODS packing 

matetial [Agilent Technologies, Santa Clara, CA], 0-100% acetonitrile/water with O.l% 

15 trifluoroacclic aeid). The residue was treated as desc1ibed above with with 37 wt% 

formaldehydt• in waler (39 pl), followed by treatment with JM hydrochloric acid in diethyl 

ether to obtain the title compound as the HCl.salL 1H NMR (CD70D) ol.69-1. 74 (m, 6H). 

1.80-1.88 (m, 3H), 2.10-2.20 (m. 21-I), 2.44-2.58 (m, 6H), 3.J 0 (dd. J=l l .4, 7.5 Hz, 2H), 3.22-

3.26 (m, lH), 3.34-3.38 (m, 2H), 3.52-3.56 (m, lH), 4.03 (s. 211). 4.31(s.2HJ, 7.18-7.23 (m, 

20 lH), 7.35-7.39 (m, JH). 7.49 (dd, J=6.9 .. 2.0 Hz, lH). 

EX./\.MPLE 12 

4-( 4-fluoro-3-(( methv 1(((2R)- l-mclhy lpyrrolidin-2-yl!methvllarnino )methvl)benzyl)-5, 6, 7 .8-

tetrahydrophtlrnlazin-1 (2l-D-onc 

This example was prepared as the hydrochloride salt aB described in EXAMPLE 11 

25 by substituting N-(tert-butoxycarbonyll-D-prolinal for 3-fonnyl-pyrrolidine-1-carboxylic 

acid tert-butyl ester. 1H NMR(CD00D) 8 1.74-1.83 (rn, 4H), 1.95-2.07 (m, lH), 2.10-2.28 

(m, 2H), 2.52-2.70 (m, 5H), 2.91 (s, 3H), 3.04 (s, 3H), 3.21_.3.29 (m, lH), 3.63-3.69 (m, IH), 

3,73-3.81 (m, lH). 3.90-4.00 (m, IH), 4.05-4.13 (m, lH). 4.20 (s, 2H), 4.50-4.62 (m, 2H), 

7.27 (t, J=9.1 Hz, lH), 7.44-7.49 (m, IH), 7.64 (d, J=5.2 Hz, IH). 

30 EXAMPLE 13 

4-(3-(( cyclopropylamino )methyl)benzyl )-5,6, 7,8-tetrahydrophtbaiazin-1 (2H)-on e 

EXAMPLE 13A 

3-(3-( diethoxymethy l )benzylidene )-4,5,6, 7-letrahyclroisobenzofuran- l ( 3H)-one 
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This example was prepared as described in EXAMPLE JC by substituting 

3-( diethoxymethyl )bcnzaldehydc for 2-fluoro-5-fonnylbcnzonitrile. 

EXA.v1PLE l3B 

4-(3-( diethoxymethyl )benzyl)-5,6, 7 ,8-tetrahydrophthalazin-J (2H)-one 

5 This example was prepared as described in EXAMPLE by substituting 

EXAMPLE J 3A for EXAMPLE 2B. 

EXAMPLE l3C 

3-( ( 4-oxo-3 ,4 ,5 ,6, 7,8-bcxahydrcphthal azin--1-y!)methyl)benzaldchydc 

To a solution of EXiLtvlPLE 13B ( 681 mg) in a 1: J mixture of ethanol/water (20 mL) 

l 0 was added concentrnted sulforic acid (0.4 ml} The mixture was refluxed for 16 hours. The 

mixtw·e was cooled and concentrated, and the concentrate was triturated \loith saturated 

sodium bicarbonate. 111e solid was filtered, washed with water and dried. 

EXA.lv!PLE 13D 

4-(3-( (cyclopropylamino )methyl)benzyl)-5 ,6, 7,8-tetrabydropbthalazin- l (2H)-one 

15 A solution of EXAMPLE 13C (80 mg) and cyclopropylamine (51 mg) in methanol (8 

mL) was stirred at ambient temperature for l hour. Sodium cyanoborohydride (57 mg) was 

added, and the solution was stirred for l 8 hours and was concentrated. TI1c concentrate was 

dissolved in metbanol/trifluoroacctic acid and was punficd by HPLC (Zorbax@ C-18 ODS 

packing material [Agilent Technologies, Santa Clara, CA], 0-100% acctonitrilciwatcr with 

20 0.1 % trifluoroacetic acid). The product was dissolved in mcthanol/dichloromethane and was 

treated with lM hydrochloric acid i11 diethyl ether and concentrated lo give the title 

compound as the hydrochloride salt. 1H NMR (CD30D) 8 0.82-0.92 (m, 4H), L65-L77 (m, 

4H), 2.41-2.60 (m, 4H), 2.69-2.79 (m, lH), 4.11(s,2tl), 4.28 (s, 2H), 7.31 (d, J=6.7 Hz, HI), 

7.34-7.'10 (m, 2H), 7.41-7.45 (m, lH). 

25 EXAMPLE 14 

4-(3-( (isopropylamino )methyl )benzyl )-5 ,6, 7 ,8-tctrahydrophthaiazin-1 (2H)-one 

Thi;, ex~mpic was prepared ll1l the hydrochloride salt as described in EXAMPLE 13 

by substituting isoprnpylaminc for cyclopropylamine. 'H NMR (CD30D) 81.38 (d, J=6.7 Hz, 

6H), 1.68- l. 79 (m, 4H), 2.41-2.65 (m, 4H), 3.38-3.48 (rn, 1 H), 4.12 (s, 2H). 4. l 7 (s, 2H), 7.31 

30 (d, J=7.l Hz, lH), 7.35-7.38 (m, Ill), 7.38-7.41 (m, l!-l), 7.41-7.46 (m, JI-l). 

EXAMPLE 15 

4-(3-(morpholin-4-y lmethy l)benzyl)-5 ,6, 7 ,8-tetrnbydrophthalazin- l (2H)-one 

l ll 



This example was prepared a5 the hydrochloride salt as described in EXAMPLE 13 

by substituting morpholine for cyclopropylaminc:. 1H NMR (CD30D) 81.67-1. 78 (m, 4H), 

2.39-2.57 (m, 4H), 3.13-3.24 (m, 2H), 3.32-3J9 (m, 2H), 3.71-3.80 (m, 2H), 4.03 (dd, 

1=13.3, 3.2 Hz, 2H), 4.08 (s, 2H), 4.34 (s, 2H), 7.37 (d, J=6.7 Hz, IH), 7.39-7.42 (m, lH), 

5 7.41-7.44 (m, lI-l), 7.44-7.48 (m, Ul.). 

EXAMPLE 16 

4-(3-(pyrrolidin- l-ylmethyl)benzyl)-5 ,6, 7, 8-tetrahydrophUialazin- l (2H)-onc 

This example was prepared as the hydrochloride salt as described in EXAMPLE 13 

by substituting pyrrolidincforcyclopropylamine. 1HNMR (CD30D) 81.67-1.79 (m, 4H), 

IO 1.95-2.07 (m, 2H), 1-2.24 (m, 2H), 2.44-2.65 (m, 4H), 3.09-3.26 (m, 2H), 3.41-3.54 (m, 

2H), 4.15 (s, 2H), 4.35 (s, 2HJ, 7.32-7.37 (m, 1 H), 7.39-7.47 (m, 3H). 

EXAMPLE 17 

4-(3-( (cy cl oh exylamino)mctbyl )benzyl)-5, 6 ,7 ,8-tctrahydrophthalazin-l ( 2H)-on e 

This example was prepared as the hydrochloride salt as described in EXAMPLE 13 

15 by substituting cyclohexylamine for cyclopropylamine. 1H NMR (CD30D) 81.20-1.27 (m, 

JH), 1.31-1.45 (m, 4H), 1.66-1.78 (m, 5H), 1.85-1.93 (m, 2H), 2.12-2.20 (m, 2H), 2.45-2.60 

(m, 4H), 3.08 (dd, .1=14.6, 7.6 Hz, lH), 4.1l(s,2H), 4.19 (s, 2H), 7.32 (d, J=7.0 Hz, lH), 

7.34-7.38 (111, lH). 7.38-7.42 (m, IH), 7.41 .45 (m, lH). 

20 

EXAMPLE 18 

4-(3-(( methylamino )methy l)benzyl)-5 ,6, 7 ,8-tetrnhydrophthal az.in-1 (2H)-one 

This example was prepared a' the hydrochlmide salt as described in EXAMPLE 13 

by substituting 2M mctbylamine in methanol for cyclopropylaminc. 1H NMR (CD30D) 

81 .69-J .78 (m, 4H), 2.45-2.59 (m, 4H), 2.70 (s, 3H), 4.13 (s, 2H), 4.16 (s, 2H), 7.30-7.33 (m, 

lH), 7.33-7.37 (m, lH), 7.37-7.40 (m, lH), 7.43 (t, J-7.4Hz, lH). 

EXA.MPLE 19 

4-(3-(( cthylamino )mclhy l)be11zy1)-5,6, 7 ,8-tctrahydrophthalazin- l (2H)-one 

This example was prepared as the hydrochloride salt as described in EX./\Ml'LE 13 

by substitut.ing 2M ethyl amine in methanol for cyc!opropylaminc. 1H NMR (CD30D) 81.33 

(t, Hz, 3H), 1.66-1.80 (rn, 4H), 2.42-2.62 (m, 4H), 3.10 (q, .1=7.4 Hz, 2H), 4. 13 (s, 2H), 

30 4.16 (s, 2H), 7.31 (d, .J=7. I Hz, UT), 7.34-7.37 (m, Jl-J), 7.38-7.40 (rn, lH), 7.41-7.45 (m, 

lH). 

EX.AMPLE 20 

4-(3-(( 4-metl>ylpipcridin · l-y !)methyl) benzyl)-5 ,6, 7 ,8-tetrabydrophthalazin- l (2H )-on c 
1 i2 



This example was prepared as the hydrochloride salt as described in EXAMPLE 13 

by substituting 4-methylpipcridine for cyclopropylamine. 1H NMR (CD30D) 80.99(d.,1=6.4 

Hz, 3H), 1.39-1.54 (m, 2H), L67-L76 (rn, 5H), 1.83-'..95 (m, 2H), 2.44-2.63 (rn, 4H), 2.92-

3.04 (rn, 2H), 3.35-3.46 (m, 2H), 4.15 (s, 2H), 4.26 (s. 2H), 7.34-7.37 (m, lH), 7.40-7.44 (m, 

5 2H), 7.44-7.47 (m, JD). 

EXAMPLE21 

4-(3-( ((2-( 4-( trifluororncthyl)phcnyl )ethyl)amino )methyl) benzyl )-5 ,6, 7, 8-

tetrahydrophthalazin- l (2H)-onc 

This example was prepared as the hydmchlo1ide sail as described in EXAMPLE 13 

10 by substituting 3-(trifluorornethyl)pbenethylaminc for cyclopropylamine. 1B NMR (CD,QD) 

61.64-1.72 (m, 4H), 2.40-2.57 (m, 4H), 3.(16-3.14 (m, 2H), 3.27-3.29 (m, 2H), 4.07 (s, 2H), 

4.22 (s, 2H), 7.33 (d, J=73 Hz, 1H), 7.35-7.38 (rn, lH), 7.38-7.42 (rn, HI), 7.44 (t. .5 Hz, 

JH), 7.55 (d, J=0.9 Hz, lH), 7.55-7.58 (m, HI), 7.59 (d, J=5.2 Hz, lH), 7.60-7.62 (m, lH). 

EXAJvlPLE 22 

15 4-(3-( ( cyclohexyl( methyl) amino )rnethyl)benzyl)-5,6, 7 ,8-tetrahydrophthalazin- l (2H)-one 

This example was prepared as 111c hydrochloride salt as described in EXAMPLE 13 

by substituting N-methyl cyclohexylaminc for cyclopropylamine. 1H NMR (CD,OD) 61.23-

J .40 (rn, 3H), 1.53-l .65 (m, 2H), I 1.79 (m, 5H), L90-2.00 (rn, 2!-1), 2.02-2.18 (m, 2H), 

2.40-2.49 (m, 2H), 2.49-2.58 (m, 2H), 2.71 (s, 3H), 6-3.28 (m, 1H),4.07 (s, 2H), 4.17 (d. 

20 .1=12.9 Hz, lH), 4.45 (d, .1=13.2 Hz, lH), 7.34-7.36 (m, lH), 7,37-7.39 (m, HI), 7.41 (s, lH), 

7.43-7.49 (m, lll), 

EXA.'\1PLE 23 

4-(3-((2-ethylpyirnli din-1-yl)mcthyl )benzy 1)-5 ,6, 7,8-tctrahydrophtbal azin-1 (2H)-one 

This example was pnopared as the hydrochloride salt as desc1ibed in EXAMPLE 13 

25 by substituting 2-ethylpyrrolidine for cyclopmpylamine. 1H NMR (CD30D) o0.94 (t, J=7.5 

Hz, 3H), l .63 (m, lH), 1.69-1.77 (m, 4H), i .78-1.87 (m, 2H), l .91-2.04 (m, lH), 2.05-

2.17 (m, lH), 2.31-2.44 (m, HI), 2.45-2.64 (m, 4H), 3.19-3.28 (rn, JH), 3.34-3.47 (m, 2H), 

4.15 (s,2H),4.21 (d,J=l2.9Hz,1H),4.50(d,J=l3.2Hz, lH), 7.33-7.38 (m, lH), 7.40-7.44 

(m, 2H), 7.44-7.48 (m, JH). 

30 EXAMPLE24 

4-( 4-( ( eyciopropylamino )methyl )benzyl )-5 ,6, 7 ,8-tetrahydmpb thal azin- J (2H)-onc 

EXA.c\1PLE 24A 

3-( 4-(diclhoxymetbyl)benzy l idene)-4,5,6, 7-letrnhydroiso benzofu ran- I (3H)-one 

ll3 



This example was prepared as described in EXAMPLE JC by substituting 4-

( di cthoxymclhyl)bcnzaldchydc for 2-iluoro-5-fonny lbenzonitril e. 

EXAJ\·1PLE 24B 

4-( 4-( dicthoxymcthyl )bcnzyl )-5 ,6, 7 ,8-tctrahydrophthalazin-l (21-1)-one 

5 This example was prepared as described in EXr\MPLE 2C by substituting 

EXAJ\.fPLE 24A for EXAMPLE 2B. 

EXAMPLE 24C 

4-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthal azin-1-yl)mcthyl)benzaldehyde 

This example wa'5 prepared as dcsc1ibcd in EXAMPLE 13C by substituting EXAlvlPLE 24B 

10 for EXA.c''1PLE 13B. 

EXAMPLE24D 

4-( 4-( (cyclopropylamino )methyl )benzyl)-5,6, 7 ,8-tctrahydrophthalazin- l (2H)-one 

This example was prepared as the hydrochloride salt as described in EX.i\.MPLE 13D 

by substituting EXAMPLE 24C for EXAMPLE l 3C. 1H NMR (CD30D) 80.82-0.88 (m, 2H), 

15 0.89-0.94 Cm, 2H), 1.62-1.77 (m, 4H). 2.35-2.44 (m, 2H), 2.45-2.55 (rn, 2H), 2.70-2.82 (m, 

IH), 4 02 (s, 2H), 4.27 (s, 2H), 7.30 (d, J=8.3 Hz, 2H), 7.43 (d, J=8.0 Hz, 2H) 

EXAMPLE25 

4-( 4-( (isopropy!amino )mcthyl}bcnz.y[)-5 ,6,7,8-ictrahydrophthalazin- l (2H)-one 

This example was prepared as the hydrochloride salt as described in EX.AJvlPLE l 30 

20 by substituting EXAMPLE 24C for EXAMPLE l3C and 2-propylamine for 

25 

cyclopropylamine. 1H NMR (CD30D) 81 (d, Hz, 6H), 1.65-1.72 (m, 4H), 

(m, 2H), 2.46-2.52 (m, 2H), 339-3.50 (m, JH), 4.0l (s, 2H), 4.17 (s, 2H), 7.31 (d, Hz, 

2H), 7.44 (d, J=8.0 Hz, 2H). 

EXA.MPLE 26 

4-( 4-(morpho lin-4-y lmetb.yl)benzyl)-5 ,6, 7, 8-lctrahydrophthalazin- J (2H )-one 

This example wus prepareci as the hydrochlorit'e salt as described in EXAMPLE 13D 

by snbstituting EXA.viPLE 24C for EXAMPLE 13C and morphoiine for cyclopropylamine. 

1H NMR (CD30D) ol .65-1.76 (m, 4H), 2.43-2.48 (m, 2H), 2.49-2.58 (m, 2H), 3.13-3.24 (m, 

2H), 3.33-3.37 (m, 21:1), 3.36-3.41 (m, IH), 3.70-3.80 (m, 2H), 3,99-4.03 (rn, HI), 4.06 (s, 

30 2H), 4.34 (s, 2H), 7 (d, J=8.0 Hz, 2H), 7.49 (d, J=8.0 Hz, 21-f). 

EX/',.MP LE 2 7 

4-( 4-(pynol.i din-1-y lmethyl)bcnzyl)-5,6,7 ,8-tetrahydrophthalazin-l (2H)-on.e 
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This example was prepared as the hydrochloride salt as described in EXAMPLE 130 

by substituting EXAMPLE 24C for EX.AMPLE J 3C and pyrrolidine for cyclopropylamine. 

1H NMR (CD,OD) ol .63-1.76 (m, 4H), J .94-2.06 (m, 2H), 2.l 0-2.24 (m, 2H), 2.37-2.46 (m, 

2H), 2.46-2.55 (m, 2HJ, 3. 11-3.23 (m, 2H), 3.38-3.58 (m, 2H), 4.02 (s, 2H), 4.34 (s, 2H), 7.33 

5 (d, J=7.7 Hz, 2H), 7.46(d,1=8.0 Hz, 2H). 

EXA:vfPLE 28 

4-( 4-(( cyclohexylamino )mcthyl)bcnv;l)-5 ,6, 7, 8-tetrahydroph!halazin- l (2B )-one 

This example was prepared as the hydrochloride salt as described in EXAMPLE 130 

by substituting EXAMPLE 24C for EXA.MPLE 13C and cyclohexylamine for 

10 cyclopropylamine. 1H1;.;MR(CD30D) 8L21-l.29 (m, lll), :J3-L43 (mAH), l.64-1.75 (m, 

5B), 1.86-1.93 (m, 2H), 2.13-2.21 (m, 2H), 2.37-244 (tn, 2HJ, 2.49 (t, J=4.9 Hz, 2H), 3.05-

3.16 (m, lH), 4.01 (s, 2H), 4.18 (s, 2H), 7.30 (d, J=8.0 Hz, 2H), 743 (d, J=8.0 Hz, 2H). 

EXAMPLE29 

4-( 4-( ( 4-phenylpiperidin- l-yl )methyl )benzyl )-5 ,6, 7 ,8-tetrahydropbthalazin-l (2H)-one 

15 This example was prepared as the hydrochloride salt as described in EXAMPLE 13D 

by substituting EXAMPLE 24C for EXAMPLE BC and 4-phenylpiperidiue for 

cyciopropylamine. 1H NMR (CD:OD) 81.64-1.76 (m, 4H). l.93-2.03 (m, 2H), 2.05-2.15 (m. 

2H), 2.40-249 (m, 2H), 2.48-2.55 (m, 2H), 2.81-2.94 (m, JH), 3.10-3.23 (m, 2H), 3.54-3.64 

(m, 2H), 4.04 (s, 21-J), 4.33 (s, 2H), 7.19-7.22 (m, HI), 7.24 (d, J=7.1Hz,2H), 7.28-7.33 (m, 

20 2H), 7.36 (d, J=8.0 Hz, 2H), 7.51 (d, J=7.7 Hz. 2H). 

EXAMPLE30 

4-( 4-( ( methylarnino )methyl)benzyl)-5 ,6,7, 8-tetral1ydrophthalazin- l (21-l )-one 

This example wa" prepared as the bydrochloride salt as described in EXAMPLE l 3D 

by substituting EXAMPLE 24C for EXA:'.\1PLE 13C and 2M methylamine in methanol for 

25 cyclopropylamine. 1H NMR(CD 30D) 81.64-1.73 (m, 4H), 2.38-2.44 (m, 2H), 2.47-2.54 (m. 

21-l), 2.71 (s, 3H), 4.02 (s. 2H), 4.15 (s, 2H), 7.31 (d, J=8.3 Hz, 2H), 7.43 (d, J~·8.0 Hz, 2H) 

EXA.MPLE 31 

4-( 4-( ( elhylamino)methyl)benzyl)-5 ,6, 7 ,8-tctrahydrophthalazin-l (2.H)-one 

This example was prepared as the hydroch]orid.c salt U$ described in EXAMPLE l 3D 

30 by substituting EXAMPLE 24C for EXA.MPLE 13C and 2M cthylaminc in methanol for 

cyclopropylaminc. 1H NMR (CD 30D) 81.32 (t, J=74 Hz, 3H), 1.64-1.72 (m, 4H), 2.37-2.44 

(m, 2H), 2.45-2.52 (m, 2H), 3.10 (q, .4 Hz. 2H), 4.01 (s, 2H), 4.J 5 (s, 2Fl), 7.30 (d, J~c8.3 

Hz, 2H), 743 (d, J=8.0 Hz. 2H). 
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EXAMPLE 32 

4-( 4-( ( 4-methylpiperidin-1-yl)methyl)bcnzy 1 )-5 ,6,7 ,8-tctrahydrophthalazin- l (2H)-one 

This example was prepared as the hydrochloride salt as described in EXAJv!PLE l 3D 

by substituting EXAMPLE 24C for EXAMPLE l 3C and 4-mcthyipiperidine for 

5 cyclopropylamine, 1lL0'MR (CD,OD) 80.99 (d, J=6.4 Hz, 3H), 1.33-1.48 (m, 2H), L66-L75 

(m, 5H), l.85-1.95 (m, 2H), 240-248 (rr~ 2H), 2.48-2.57 (m, 2ff), 2.90-3.05 (m, 2H), 3.44 

(d, J=J2.3 Hz, 2H), 4.04 (s, 2H), 4.25 (s, 2H), 7.33 (d,J=8.0 Hz, 2H). 7.46 (d, J=8.0 Hz, 2H). 

10 

EXAMPLE33 

4-( 4-( ( (2 ~(3-( trif!nornm cth y I )pben v\)ethy l'iamino )mcth vi )bcnzy 1)-5,6. 7, 8-

tctr:ahydrophthalazin- I (2H)-onc 

This example was prepared as the hydrochloride salt as described in EXA'v!PLE 13D 

by substituting EXAMPLE 24C for EXAMPLE 13C and 3-(1rifluoromethyl)phcnetbylamine 

for cyclopropylamine. 'H NMR (CD,OD) 81.62-1.72 (m, 4H), 2,38-2.44 (m. 2H), 2.46-2.52 

(m, 2H), 3.06-3. 14 (m, 2H), 3.27-3.35 (~ 2H), 4.02 (s, 2H), 4.22 (s, 2H), 7.31 (d, J=S.3 Hz, 

15 2H), 7.45 (d, J=8.3 Hz, 2H), 7.53-7.57 (m, 2H), 7.57-7.62 (m, 2H). 

EXAMPLE 34 

4-( 4-( ( cyclobcxyl(mcthyl)amiuo )mctbyl)bcnzyl)-5.6, 7 ,8-tctrahydrophtJrnlazin- l (2H)-onc 

This example was prepared as the hydrochioride sail as described in EXAMPLE l3D 

hy substituting EXA'\1PLE 24C for EXA.i'vlPLE l 3C and J\;-metbylcyclohcxylamine for 

20 cyclopropylamine. :HNMR (CD30D) 81.20-l.31 (m, lH), 1.32-1.44 (m, 211), 1.54-l.63 (m, 

2H), 1.65-1.75 (m, SH), 1.91-2.01(m,2H), 2.05-2.18 (m, 2H), 2.39-2.46 (m, 2H), 2.47-2.53 

(m, 2H), 2.71 (s, 3H), 3.23-3.29 (m, lH), ~.03 (s, 2H}, 4.13 (d, J=13.2 Hz, lH), 4.47 (d, 

J=l3.2 Hz, lH), 7.34 (d, Hz, 2H). 7.43-7.46 (m, 2H). 

EXAJ\.1PLE 35 

4-( 4-((2-methylpyrrolidin- l-yl)mctbyl )benzyl)-5 ,6, 7,8-tetrahydrophtha!azin-1(2H)-one 

This example was pn .• "Par~d as the hydrochloride salt as described in EXAMPLE 130 

by substituting EXA.J\!lPLE 24C for EXAMPLE 13C and 2-methylpyrrolidine for 

cyclopropylamine. 1H NMR (CD30D) () l .39 (d, J=6.7 Hz, 3H), 1.66-1.78 (m, 5H), J .93-2.02 

(m, JH), 2.03-2.J 3 (m, J H), 2.29-238 (m, lH), 2.39-245 (m, 2H), 2.47-2.53 (m, 2H), 3, 1 

30 3.27 (m, 11-1), 3,34-3.40 (m, HJ), 3.51-3 62 (m, lH), 4.02 (s, 2H), 4.09-4.17 (111, lH), 4.43-

4.55 (m, HI), 7.33 (d, J=8.0 Hz, 2H), 746 (d, J=8J Hz, 2H). 

EXAMPLE36 

4-( 4-(( 4-mcthyl-1,4-cliazepan- l-yl )mcthyl)benzyl)-5,6, 7,8-tctrahydrophthalazi11-j (2H)-on~ 
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This example was prepared as tbe hydrod1loridc salt as described in EXAMPLE 13D 

by substituting EXAMPLE 24C for EXAMPLE l 3C and 1-methylhomopiperazine for 

cyclopropylamine. 1H NMR (CD30D) 81.68-1.79 (m, 4H), 2.29-2.42 (m, 2lI), 2.46-2.53 (m, 

2U), 2.53-2.62 (m, 2H), 2.97 (s, 3H). 3.35-3.44 (m, HJ), 3.47-3.65 (m, 2H), 3.67-3.96 (m, 

s 5H), 4.11(s,2H), 4.46 ls, 2H), 7.35 (d, J0 ·8.0 .Hz, 2H), 7.59 (d., J=8.0 Hz, 2H). 

EXAv1PLE 37 

4-(3-(( 4-mcthyl-1,4-diazepan-l -yl)methyl)benzyl)-5 ,6, 7 ,8-letrahydrophthalazin- l (2H)-one 

This example was prepared as the hydrochloride salt as described in EXAMPLE 13D 

by substituting 1-methylhomopiperazine for cyclopropylamine. 1H P<TMR (CD30D) o l .68-

10 1.81 (m, 4H), 2.29-2.41 (m, 2H), 2.44-2.53 (m, 2HJ, 2.55-2.64 (m, 2H), 2.98 (s, 3H), 3.33-

3.40 (m, JH). 3.40-3.56 (m, 2H), 3.58-3.72 (m, JH), 3.73-3.97 (m, 4H), 4.15 (s, 2H), 4.46 (s, 

2H), 7.37 (d, J=7.7 Hz, !H), 7.46 (t, J=7.8 Hz, IH), 7.51 (d, J=6.l Hz, 2H). 

15 

20 

EXAMPLE 38 

4-( 4-fluoro·· 3-pyrimidin-2-ylbenzyl)-5 ,6, 7 ,8-tetrahydrophthala.zin- l (2H)-one 

EXAMPLE 38A 

3-(3-bromo-4-fluoro benzylidenc)-4,5 ,6, 7-tctrahydroisobenzofuran-l (3 H)-on c 

This example was prepared as described in EXAMPLE IC by substituting 3-bromo-4-

fluorobenzaldchydc for 2-fluoro-5-formylbcnzonitrilc. 

EXAMPLE38B 

4-(3-bromo-4-fluorobcnzyl)-5,6, 7 ,8-tetrabydrophthalazin-l (2H)-onc 

This example was prepared as d·escribed in EX..1\MPLE 2D by substituting 

EXAMPLE 38A for EX.i'LYIPLE 2B. 

EXAMPLE38C 

4-( 4-fluoro-3-pyrimidin-2-ylbcnzyl)-5 ,6,7 ,8-letrahydrophtha lazin-1 (2H)-one 

25 To EXAMPLE 38B (75 mg) in N,N-dimcthylformamide (8 mL) wa8 added 2-

tributyLstannylpyrimidinc (81 mg), tris( dibenzylidineacctone)dipalladium(O) (20 mg). tri-o­

tolylphosphinc (20 mg) and tricthylaminc (92 pL). The mixture was stirred at 70°C for 17 

hours. After cooling, the mixture was fiitered, and the filtrate was concentrated. The 

concentrate was purified by HPLC (Zorbax® C-18 ODS packing material [Agilent 

30 Technologies, Sania Clara, CA], 0- J 00% acclonitrik/water with 0.1 % Lrifluoroacctic acid). 

The producl was dissolved in methanolidichloromclhanc and treated with IM hydrochloric 

acid in die1hyl ether and conccntraled to pro,~dc the title compound as the hydrochloride salt. 

1H NMR (CD30D) 81.69-1.78 (m, 4H), 2.48-2.60 (m, 4H), 4.11 (s. 2H). 7 .27 (cld. J= 10.8, 8.5 
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Hz, :H), 7.43-7.50 (m, IH), 7.61 (t, 

J==5.I Hz, 2!-l). 

I Hz, lH), 7.87 (dd, J~7.l, 2.4 Hz, lH), 9 01 (d, 

EXA.MPLE 39 

4-( 4-fluoro-3-pyridin-3-y!benzyl)-5 ,6, 7 ,8-tctrahydrophtha'.azin- '(2H)-onc 

5 To EXAMPLE 38B (75 mg), 3-py:idincboronic acid (54 mg) and 

dichlorobis(triphenylphosphine)palladium (ll) (28 mg) in 7:3:2 1,2-dirnethoxyethane/ 

water/ethanol (3 rnL) was added 2M sodium carbonate (0 .22 mL ). The mixture was stiITcd in 

a CEM Exp!orer@l microwave reactor (Matthews, NC) for I 0 minutes at I 50°C. After 

cooling, the mixture was filtered, and the filtrate wa5 concentrated. The concentrate was 

J 0 purified by HPLC (Zorbax® C-18 ODS packing material [Agilent Technologies, Santa Clara, 

CA], 0-l 00% acetonitrile/water with 0.1%1:rifluoroacetic acid). The product was dissolved in 

mcthanol/dichloromethane and was n·cated with 1 M hydrochloric acid in diethyl ether and 

concentrated to provide the title compound as the hydrochloride salt. 1H 1\MR (CD10D) 

81.70-1.80 (m, 4H), 2.50,2.62 (m, 4!-l), 4.17 (s, 2H), 7 .33 (dd, J=J0.7, 8.5 Hz, IH), 7.40-7 .48 

15 (m, JH), 7.60 (dd. .3, 1.8 Hz, IH), 8.22 (dd, J'"8.2, 5.8 Hz, JH), 8.87 (d, J=8.2 Hz, JH), 

8.90(d,1=5.5 Hz, !HJ, 9.12 (s, UI). 

EXAMPLE40 

4-( 4-!luoro-3-pyiidin-4-ylbenzyl)-5,6, 7 ,8-tetrahydropllthalazin-l (2H)-onc 

This example v1as prepared as the hydrochloride salt as described in EXA!v1PLE 39 

20 by substituting 4-pyridine boronic acid for 3-pyridine borooic acid. 1 l:l NMR (CD30D) 8 l .68· 

L84 (m, 4H), 2.46-2.M (m, 4H), 4.15 (s, 2H). 7.35 (dd, .1=11.0, 8.5 Hz, lH), 7.48-7.53 (m, 

!H), 7.69 (dd, J~7 2.0 Hz, IF!), 8.32 (d, J=5.8 Hz, 2H), 8.91 (d, J=6.7 Hz, 2H). 

25 

EXAMPLE41 

N ,N-diethvl-2'-fluoro-5 ' -(( 4-oxo-3, 4 ,5 .6, 7 ,8-hexahvdrophthalazin-l ,yl )methyl )-1, l '-biphcnv J-

2-c'!rboxamid"' 

This example was prepared as the hydrochloride salt as described in EXAMPLE 3 9 

by m1hstituting (2-(N,N-diethylaminocarbonyl)phcnyl)boronic acid for 3-pyridineboronic 

acid. 1!-l .KJ\.1R (CD30D) 80.83 (t, J=7.2 l-lz, 3H), 0,93 (t, J=7.2 Hz, 3H), 1.72-1.83 (m, 4H), 

1,2.66 (m, 4H), 2.73-3.0l (m, 2H), 3.02,3.25 (m, 2H), 4.1 I (s, 2H), 7.13-7.17 (m, lH), 

30 7.17-7.l9(m, lH), 7.26,7.31 (m, 'f-1), 7.38-7.til (m,2H), 7.47-7.50 (rn. Hf), l-7.54(m, 

lH). 

EXAMPLE42 
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N-( 2-fluoro-5-(( '\:Q:xo-3 ,4,5.6. 7 ,8-hcxahy_drophthalazin-1-yl)rnetlwl)phenvl}-3::Di:Jleridin-1-

Yl:nroDanamide 

To 3-(J-pipelidinyl)propionic acid (28 mg) in diehloromethaue (3 mL) was added 

oxalyl chloride (24 ~tL) and a drop ofN,N-dimcthylformamide. Tbc mixmrc was stirred al 

5 ambient temperature for J hour and concentrated. The concentrate was dissolved in 

dichloromcthane (3 mL) and added to a solution of EXA1v1PLE 2C (50 mg) in 

tetral1ydrofurao (3 mL). Triethvlaminc (31 pL) was also added. TI1c mixture was stirred at 

ambient temperature for l 6 hours and was concentrated. The concentrate was purified by 

HPLC (Zorbax@C-18 ODS packing material [Agilent Technologies, Santa Clara, CA], O-

J 0 l 00% acetonitrilc/water with O.l % trifluoroacctic acid). The product was dissolved in 

methanol/dichloromethanc and tTeatcd with JM hydrochloric acid in diethyl ether and was 

concentrated to provide the title compound as the hydrochloride salt. 1H NMR (CD30D) 

ol.50-l.59(m, lH), l.68-1.75 (m,4H), L76-l.87(m,3J-I), l.92-2.01(m,2H), 2.41-2.57 (m, 

4H), 2.94-2.98 (m, 2H), 2.98-3.03 (m, 2H), 3.4 5 (L J=6.9 Hz, 2H), 3 (d, J= J 2.2 Hz, 2H), 

15 3.99 (s, 2H), 6.99-7.05 (m, JH), 7.11(dd,J=l0.4,8.5 Hz, lH), 7.81 (dd, J=7.3, 1.8 Hz, lH) 

EXAMPLE 43 

N-(2-fluoro-5-( (4-oxo-3,'1,5,6, 7 ,8-hcxahydrophthalazin- l-yl)methyl)phenyl)-3-( 4-

methylpipcrnzin-l -yl)propanamide 

This example was prepared as the hydrochloride salt as described in EXAJ\llPLE 42 

20 by substituting 3-(4-metbylpiperazin-l-yl)propi011ic acid for 3-(1-piperidinyl)propionic acid. 

1H NMR (CD30D) & 1.65-1.79 (rn, 4H), 2.38-2.58 (m, 4H), 3.03 (s, 3H), 3.07 (t, .1=6.7 Hz, 

2H), 3.60-3.65 (m_ 2H), 3.65-3.68 (llL 3H), 3.70-3.89 (m, 4H), 3.97-4.06 (m, lH), 4.00 (s, 

2H), 6.99-7.04 (m, lH), 7.12 (dd, J=J0.7, 8.5 Hz, IH), 7.83 (d<l, .1=7.3, l.8 Hz, lH). 

25 

EXAMPL.E44 

2-amino-N-( 2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxah ydrophthalazin-1-

y nrncthy l )pbenyl)acctamide 

A solution of EXAMPLE 2 (50 mg) and Boc-L-glycim: N-hydroxysuccinirnide ester 

(54 mg) in tetrahydrnforan (4 mL) was stirred at ambient temperature for 16 hours and was 

concentrated. To this solid in dichlorornethanc (2 mL) was added trifluoroacctic acid ( 1 mL) 

30 and the mixture sti1Tcd at ambient temperature for 1 hour and conc(,ntrated. The concentrate 

was purified by HPLC (Zorhax@C-J 8 ODS packing material [Agilent Technologies, Santa 

Clara, CAJ, 0-100% acetonitrilc/water \Vi th 0. l '% trifluomacetic acid) to provide the title 

compound as the trifluoroacetatc salt. 1H NMR (CD30D) o 1.65-l .74 (m, 4H), 2.38-2.5 5 (m, 
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4H), 3.89 (s, 2H), 3.96 (s, 21-!), 7.00-7.06 (m, IH), 7.09-7.16 (m, IH), 7.87 ( dd, J=7.4, 2.1 Hz, 

lH). 

EX'\.MPLE 45 

3-cyclohexyl-N-(2-fluoro-_;i-((4-oxo-3.4 5 6 7.8-hexahydrophthalazin-l­

.0.knethyll.J2h9nvl)nrQP:y:i.an1ifk 

This example was prepared as described in EXA.JvlPLE 42 by substituting 

cyclohexanepropionic acid for 3-(J-pipcridinyl}propionic acid. JH NMR (CD,00) 8 0.90-

1.00 (m, 2H) 1.16-133 (m, 4H) 1.53-1.61(m,2H) 1.63-I.68 (m, !HJ 1.70-1.74 (m, 5H) 1.74-

1.82 (m, 3H) 2.39-2.46 (m, 4H) 2.48-2.5 l (m, 2Hl 3.94 (s, 2H) 6.96-7.01 (m, HI) 7.07 (dd, 

10 J=!0.7, 8.5 Bz, JH) 7.69 (dd, J=7.2, L7 .Hz., IH). 

EXAlv1PLE 46 

N-(2-fluoro-5=(( 4-oxo-3 ,4 ,5 .6,7,8-hcxahydrouhthalazinc1-v l)mcthvl)nhcnyl)pipcridinc-3-

£{trboxamidc 

This example was prepared as the trifluoroacetate salt as described in EXA'v!PLE 42 

15 by substituting 1-(tert-butoxycarbonyl)-3-piperidine carboxylic acid for 3-(l­

piperidinyl)propionic acid. JH NMR (CD:OD) 8 1.66-1 .76 (m, 4H), 1.79-J .87 (m, !H), 1.89-

2.03 (m, 2H), 2.12 (dd, J=9.3, 4.9 Hz, lH), 2.38-2.56 (m, 4H), 2.96-3.04 (m, lH), 3.08-3.15 

20 

(m, 1 HJ, 3.17-3 (m, 2H), 3.33-3 (m, lH), 3.95 (s, 2H), 6.99-7.0(i (rn, !H), 7.07-7 .15 

(m, JH), 7.71 (dd, J=7.5, 2.0 H.z. lfl). 

EXAMPLE47 

4-( 4-fl.uoro-3-(2-oxopyrrolidin- l-y l)benzy I )-5 ,6, 7,8-tctrah ydrophthal azin- J (21-! )-one 

To a solution of EXAMPLE 2 (200 mg) in dichlorometllane (5 rnL) was added 4-

chlorobuf.anoylchloridc (103 mg) and triethylamine (0.12 mL). The solution was stirred at 

ambient temperature for 16 hours and was concentrated. The concentrate was dissolved in 

ethanol (2 mL) and added to a solution of 21 wt% sodium ethoxide in ethanol (0.47 rnL). The 

mixture was stirred at ambient temperature for 16 hours, treated with 2M hydrochloric acid (I 

mL) aod concentrated. The concentrate was purified by HPLC (Zorbax® C-18 ODS packing 

material [Agilent Technologies, Santa Clara, CA), 0-100';;(, acctonitriJe/watcr with 0.1 % 

trifluoroacetic acid). 11! NMR (CD30D) 8 1.66-1 (rn, 4H), 2.15-2.27 (m, 2H), 2.40-2.51 

30 (m, t:H), 2.51-2.58 (m, 2H), 3.78-3.86 (m, 2H), 3.97 (s, 2H), 7.1 l .15 (m, JH), 7.16-719 

(m, lH), 7.22-7.27 (m, lH). 

EXAMPLE48 
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N-(2-fluoro-5-( ( 4-oxo-3, 4,5 ,6, 7 ,8-hexahydrophthaiazin- J -yl )methy I )phen yl)azetidine-3-

carboxamidc 

This example was prepared as the trifluoroacetate sail as dcsciibed in EXAMPLE 42 

by substituting l-(ten-butoxycarbonyl)-3-azetidinc carboxylie acid for 3-(1-

5 pipcridinyl)propionic acid. 1H '."MR (CD20D) & 1.64-1.78 (m, 4H), 2.40-249 (m, 2H), 247-

JO 

(m, 2H), 3.81-3.93 (rn, lH), 3.96 (s, 2H), 4.20-4.33 (m, 4II), 6.99-7.06 (m, JHJ, 7.07-

7.l 5 (m, lH), 7.87 (dd, J~7.3, 2.2 Hz, lH). 

EXA..iJPLE 49 

N-(2-(isopropyl amino )ethyl)-3-( ( 4-oxo-3,4 ,5 ,6. 7 ,8-hcxabydrophtbalazin-1-

yl)mcthyl)benzamid.c 

EX,;\MPLE 49A 

methyl 3-((3-oxo-4.5. 6, 7-tetrabydroisobcnzoforan-1 ( 3H)-ylidcnc )mcthyl)benzoate 

This example was prepared as described in EXAMPLE l C by substituting methyl-3-

fonny lbcnzoate for 2-fluoro-5-fomiy Jb;;nzonilrile. 

EXAMPLE49B 

3-( (3-oxo-4,5 ,6, 7-lctrahydroisobenwfuran- l (3H)-y lid enc )methyl)bcnzoic acid 

EXi';MPLE 49A (6.09 g) in l :l tetrahydrofuran/;vater (60 mL) at ambient 

lemperaturc was treated with iithium hydroxide monobydralc (l.8 g) aud stiffed for 16 homs. 

The mixture was acidified with 2K bydrochioric acid and parlitioned between clhyl acetate 

20 and brine. The organic layer was washed with water aud concentrated, and the concentrate 

was purified by flash chromatography on silica gel witl1 ethyl acetate. 

EXAMPLE 49C 

3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hexahydrophthalaziu- l -y !)methyl )benzoi c acid 

This example was prepared as described in EXJ\MPLE 2C by substituting 

25 EXAJ\1PLE 498 for EXA.MPLE 2B. 

EXAMPLE49D 

N-(2-( isopropy !amino )ethyl )-3-( ( 4-oxo-3 ,4,5 .6, 7 ,8-bcxahydrophthalazin-1-

yl )mcthyl)benzami de 

To a solution of EXA:V!PLE 49C (75 mg) in N,N-dimethylfonnamidc (3 mL) was 

30 added N-isopropyletbylcncdiamine (27 mg). l-(3-dimc!hylaminopropyl)-3-cthylcarbodiirnidc 

hydrochloride (50 mg), 1-hyciroxybenzotriazole hydrate (35 mg) and tTietbylaminc (0.11 

mL). The mixture was stirred at ambient temperature for 16 hours and was partiiioned 

between brine and water. The organics were washed with brine and concentrnted. ·n1e 

121 



concentrate was purified by HPLC (Zorbax@C-18 ODS packing material [Agilent 

Technologies, Santa Clara, CA], 0-1 OO'X, acctonitTilc!water with 0. 1 % trifluoroacctic acid) to 

provide the title compound a<; the trifluoroacetate salt. 1H NMR (CD30D) o l .34 (d, J=6.7 

Hz, 611), 1.65-1.7~ (m, 4H), 2.37-2.44 (m, 2H), 2.47-2.54 (m, 2H), 3.23 (t, J=5.9 Hz, 2H), 

5 3.39-3.47 (m, 1 H). 3 .67 (t, J=5.9 Hz, 2H), 4 .05 (s, 2H), 7.4 lc7.44 (m, 2H), 7.71-7 .74 (m, 2H). 

EXAMPLE SO 

N-( 2-fluoro-5-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxah ydroph ihalazi n- l -yl)methyl)phenyl)-2-morpho lin-4-

ylacctamide 

This example was prepared as the trifluoroacetate salt as described in EX./\MPLE 41 

10 by substituting morpholin-4-yl-acctic acid for 3-(J-pipcridinyl)propionic acid. 1H NMR 

(CD30D) o 1.65-1.73 (m, 4H), 2.38-2.46 (m, 2H), 2-46-2.52 (m, 2H), 3.34-3.52 (rn, 4H), 

3.90-4.03 (rn, 6H), 4.19 (s, 2H), 7.03-7.09 (m, lH), 7.l 0-7.17 (m, lH), 7.85 (dd, .1=7.3, 2.1 

Hz, !H). 

15 

EXAMPLE 51 

N-(2-morpholin-4-ylethyl )-3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-

y l)methyl)benzamide 

EXAMPLE 51A 

3-( ( 4-oxo- 3 .4,5 ,6, 7 ,8-hexahydrophthalazin-l-yl)mcthyl )benzoic acid 

The title eompound was prepared according to procedure for Ex.l\MPLE 1 

20 substituting 3-forrnylbcnzottitrile for 2-fluoro-5-formylbenzonitrik in EXAMPLE l C. MS 

(DCJ/NH3) rn/z 285 (MiH)'. 

EXA.MPLE 5 lB 

N-(2-rnorp holin-4-ylethyl )-3-( ( 4-oxo-3 .4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-

y l)methyl)beuzamide 

To a solution of EXAMPLE 51A (75 mg, 0.26 mmol) in anhydrous dichlorornethane 

(5 mL) was added 4-(2-aminoethyl)m0111holine (68 mg, 0.52 rmnol), benzotdaz.ol-1-yl­

oxyt::ipyrrolidinophosphonium hexafluorophosphate (271 mg, 0.52 mmol), and N,N' -

diisopropylethylamine (0.18 rnmol, 1.04 mmol) under nitrogen. The reaction mixture was 

stined at room temperature for 16 hours, and concentrated. The residue: was separated by 

30 HPLC (Zorbax® C-J 8 ODS packing material [Agilent Technologies, Santa Clara, CA}, 0. J % 

trifluoroacctic acid/CH3CN/l-h0) to provide the title eompowid as a trifluoroacctic acid salt. 

lvlS (DCJ/NH3) m/z 397 ('vl+H)'; 1H NlvlR (500 :MHz, CD 30D): ii 1.64 - 1.75 (m, 4H), 2.37 -
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2.45 (m, 21-I), 2.45 2.55 (m, 21-I), 3.15 3.27 (m, 2I-I), 3.40 (t, ,1~5.80 Hz, 2B), 3.63 - 3.71 

(m, 2H), 3.74 3.81 (m, 4H), 4.02 - 4. 13 (m, 4H), 7.42 - 7.46 (m, 2H), 7.71 - 7.75 (m, 2H). 

EXAMPLE 52 

3-(( 4-oxo-3,4,5,6,7,8-hexahydrophthalazin-1-yl)me1hyl)-N-(2-pyrrolidin- ! -

ykthyl)benzamidc 

The title compound was prepared as a trifluoroacctic acid Sf1lt according to procedure 

fur EXAMJ'LE 5 J substituting 1-(2-aminoeibyl)pyrrolidine for 4-(2-aminoethyl )morpholine. 

\1S (DCl/l\1-h) mlz. 381 (M+H)": 1H NMR (500 MHz, CD30D): o J .65 - l .74 (m, 4H), 1.97 -

2.08 (m, 21-I), 2. 13 - 2.22 (m, 2H), 2J9 - 2.45 (m, 2H), 2.46 - 2.54 (m, 21-IJ, 3. 10 - 3.20 (m, 

10 2H), 3.42 (t, J=5.80 Hz, 2H), 3.73 (t, .!=5.95 Hz, 2H), 3.75 - 3.82 (m, 2H), 4.05 (s, 2H), 7.42 -

7.46 (m, 2H), 7.70 - 7.74 (m, 21-I). 

EXAMPLE53 

4-(3-( (2-methylpytrn lidin- l -y!)carbonyl)benzyl)-5, 6, 7 ,8-tctrahydrophthalazin- l (2H)-{me 

The title compound was prepared as a triflnoroacctic acid salt according to procedure 

15 for EXAMPLE 51 substituting 2-mcthylpyrrolidine for 4-(2-aminoethyl)rnorpholine. MS 

(DCI!NH3) miz 352 (Jv!+Hf; JHNMR (500 MHz, CDiOD): 6 0.86 (d, J=6.41 Hz, 1!-I), 1.33 

(d, .!=6.41Hz,2H), l.60 - l.67 (m, 2H), 1.70 (d, .!=2.75 Hz, 3H), 1.73 - l.80 (m, lH), 1.90 -

J.99 (rn, IH), 2.J l - (m, lH), 2.39 - 2.47 (m, 2H), 2.46- 2.56 (rn, 2H), 3.43 - 3.51 (m, 

!HJ, 3.57 - 3.67 (m, lHJ, 4.02 (s, 2H), 4.21-4.28 (m, lH), 7.24 - 7.33 (m, 2H), 7.33 - 7.36 

20 (m, HI), 7.37 - 7.42 (m, IH). 

EXAMPLE 54 

N-azcpan- l-yl-3-(( 4-oxo-3,4,5,6,7,8-hcxahydropbthalazin-J -yl)mcthyl)benzamidc 

The title compound was prepared as a trifluoroacetic acid sait according to proccdnre 

for EXAMPLE 51 substituting l-aminohomopipcridine for 4-(2-aminocthyl)morpholine. MS 

25 (DCI/NH3) miz 381 (M+H)'; :H NMR (500 :VlHz, CD30D): 8 1.68 - l.74 (rn, 4H), 1.73 -

1.81(m,4H), 1.92 - 2.0J (m, 4H), 2.41 - 2.46 (m, 2H), 2.48 - 2.54 (m. 2H), 3.53 - 3.60 (m, 

4H), 4.06 (s, 2H), 7.45 - 7.50 (m, 2H), 7.70 - 7.73 (rn, 2I-I). 

EXAMPLE 

4-(3-(piperazin- l-ylcarbonyl)bcnzyl)-5 ,6, 7 ,8-tetrahydrophthalazin- J (2H)-one 

30 EX_,i\MPl,E 55.!\ 

tert-bntyl 4-(3-(( 4-oxo-3,4,5 ,6,7,8-hcxahydrophthalazin-1-yl)methyl)bcnzoyl)plperazinc- l­

carboxylate 

123 



5 

The title compound was prepaTed according 1.o procedure for EXAMPLE 51 

substitu'.ing tet-:-butyl 1-piperazine carboxylate for 4-(2-aminoctliyl)mo:-pholine. MS 

(DCl/NHi) m/z 453 (M+H). 

EXAMPLE55B 

4-(3-(piperazin- l -ylcarbonyl)benzyl)-5, 6, 7 ,8-tetrahydrophlhalazin- l (2H)-one 

To a solution of EXAMPLE 55A (480 mg, 1.76 mmol) in methylene chloride (J 0 mL) 

was added trifluoroacetic acid (5 mL). The solution was sti!Ted at room temperature for 1 

hour, and was concentrated. The residue was purified by HPLC (Zorbax@ C-18 ODS 

packing material [Agilent Technologies, Santa Clara, CA], 0.1 % trifluoroacetic 

10 acid/Cl-bCN/l-fiO) to provide the title compound as a trifluoroacetic acid salt MS 

(DCI/NH:) m/z 353 (M+H)'; 1H NMR (500 MHz, CD30D): 8 1 68 · l .74 (m, 4H), 2.43 -

2.48 (m, 2H), 2.48 - 2.54 (m, 2H), 3.19 - 3.29 (m, 3H), 3.67 - 3.97 (m, 5H), 4 04 (s, 2H), 7.30 

- 7.33 (m. IH), 7.33- 7.36 (m, IHl, 7.36- 7.39 (m, IH), 7.44 (t,J=7,48 Hz, lH). 

EXAMPLE56 

15 l\-azetidin-3-yl-3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-1-y l)methyl )benzamide 

The title compound was prepared as a lrifluoroacctic acid salt according to procedure 

for EXAMPLE 55 substituting 3-arnino-J-N-Boc-azetidine for tert-butyl 1-pipcrazine 

carboxy!atc. MS (DCL1NH3) m/z 339 (MH'l)'; 1H NMR (500 ).1Hz, CD30D): 1i l.63 - 1 76 

(m, 4H), 2.37 - 2.45 (m, 2H), 246 - 2.55 (m, 2H), 4.05 (s. 2H), 4.28 -4.37 (m, 4H), 4.76 -

20 4.82 (m, Hf), 7.41 - 7.45 (m, 2!-J), 7.69 - 7.74 (rn, 2H). 

EXAMPLE 

3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxah ydrophthalazin- I -yl)mcthyl)-K-pipcridin-3-yl benzamide 

The title compound was prepared as a tiifluoroacetic acid salt according to procedure 

[or EXAMPLE 55 substituting (·i-/-)-3-amino-l-N-Boc-pipcridine for tcrt-lmtyl 1-piperazinc 

25 carboxylate. MS (DCI/NH3 ) m/z 367 (M+H)'; 1H >lMR (500 MHz. CD30D): 8 L68 - l .72 

(rn, 41-1\ l.72 - L77 (m, lH), l.80 - 1.89 (m, IH), 2.02- 2.15 (m, 2H), 2.37 - 2.46 (m. 2H). 

2.47 -2.54 (m, 2H). 2.85 -3.00 (m, 2H), 3.33- 3.39 (m, lH), 3.52 (dd,J=l2.21, 4.27 Hz, 

lH), 4.04 (s, 2H), 4.18 - 4.26 (m, JH), 7.40- 743 (m, 2H), 7.66- 7.71(m,2H). 

30 

EXAMPLE58 

N-( 4-( dirnethyla:nino )phenyD-3-(( 4-oxo-3,4 ,5,6, 7 ,8-hexahydrophthalazin-1-

yf)methyl )bcnzamide 

The title compound was prepared as a trifluoroacetic acid salt according lo procedu;·e 

for EXAMPLE 51 substituting J'>'.,N-dimctbyl-l,4-phe11y:cncdiaminc for 4-(2-

[211 
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aminocthyl)morpholine. MS (DCl/NH3 ) m/z 403 (\.1+H).; 1H NMR (500 MHz, CD 30D): 8 

1.67 - 1.73 (m, 4H.), 2.42 - 2.48 (rn, 2H). 2.47 - 2.55 (m, 2H), 3.28 (s, 6H), 4.08 (s, 2B), 7.43 

-745 (m, lH), 7.45- 7.49 (rn, lB), 7.55 (d,.!=8.85 Hz, 2H), 7.77- 7.80 (m, JH.), 7.79 -7.82 

(m, !H), 7.89 - 7.93 (m, 2H). 

EXAMPLE 59 

N-(2-( 4-mcthylpiperazin- l -y I )ethyl)-3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hexahydroplithal azin-1-

yl)rnethyl)bcnzamid e 

The tit!e compound was prepared as a trifluoroacetic acid salt according to procedure 

for EXAMPLE 51 substituting 2-(4-methyl-piperazin-l-yl)-clbylamine for 4-(2-

l 0 aminoethyl)rnorpholine. MS (DCI/NH,) m/z 410 (M+H)+; 1H NMR (500 MHz, CD30D): o 
1.67 - 1.73 (m, 4H), 2.41 - 2.46 (rn, 2H), 2.48 - 2.54 (m, 2H), 2.82 (t, J=6.41 Hz, 2H), 2.87 (s, 

3H), 2.89-3.09 (rn, 3H), 3.J7 - 3.26 (m, 2H), 3.33 - 3.41 (m, l HJ, 3.57 (t, J=6.26 Hz, 2H), 

15 

4 04 (s, 2H), 4.72 4 83 (m, 2H), 7 .39 - 7.44 (rn, 2H), 7.63 7.66 (m, !H), 7.66 - 7.69 (m, 

nn. 
EXAMPLE60 

4-(3-( ( 4-(isoxazo l-5-ylcarbonyl)piperazin- l-y l )carbonyl )bcnzyl )-5,6, 7,8-

tetrahydropbtbalazin- l (2H)-one 

A solution of isoxazole-5-carboxylic acid (32 mg, 0.28 mmoi) in a mixture of 

anhydrousN,N-dimethylformamidc (2 rnL) and pyTidinc (2 mLJ was treated with l,1 '-

20 carbonyldiimidazole ( 48 mg, 0.30 n:nnol) at 40 °C for 2 hours. EXAMPLE 55 (50 mg, 0.14 

mrnol) •.vas added and the reaction mixture was heated at 60 '"C for 3 hours. After cooling, 

tbe reaction mixture was conc;;:rrlratcd on a rotary evaporator and the residue was purified by 

HPLC (Zorbax® C-18 ODS packing material [Agilent Technologies. Santa Clara, CA], 0.1'% 

trifluoroacetic acid/CI13CN/1-Io0) lo rrovidc the title compound as a trifluoroacctic acid salt. 

MS (DCI/NH3) m/z 448 (M+Hf; 1H?\MR (500 MHz, CD30D): Ii 1.65 - 1.76 (m, 4H), 2.41 -

2.47 (m, 2H), 2.48 - 2.56 (m, 2B). 3.51 - 3.66 (m, 3H), 3.66 -3.79 (m, 3H), 3.79 -3.94 (m, 

2H), 404 (s, 2H),7.27-7.30 (m, lH), 7.32- 7.35(m, JI-I), 7.36-7.39(m, lH). 7.43 (t, 

J=7.48 Hz, HI), 7.6.1 - 7.66 (m, HI), 7.86-7.91 (m, lH). 

EXAMPLE 61 

30 4-(3-(( 4-pheny lpiperidin- l -y'.)carbonyl)bcnzyl)-5 ,6,7, 8-lctrahydrophthalazin- J (2H)-one 

The title compound '»;as prepared as a trifluoroacetic acid salt according to procedure 

for EXAMPLE 51 substituting 4-phenylpipetidinc for 4-(2-aminoethyl)morpholine. MS 

(DCJ/NH3) m/z 428 (M+Ht: 1H 1'-JvlR (500 MHz, CD300): 8 1.54 - J .65 (111, lH), 1.64 -

J 
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1.71(m,11H), l.72- l.82 (m, 2H), :.9J - 1.99 (rn, lH), 2.40-

2H), 2.80 - 2.89 (m. l l:-l), 2.89 - 2.98 (rn, 1 H), 3.15 - 3.26 (m, lH), 3.71 - 3.82 (m, lH), 4 04 

(s, 2H), 4.72-4.81 (m, lH), 7.16- 7.20 (m, 111), 7.22-7 26 (m, 3H), 7.27 - 7.30 (m, 2H), 

7.30-7.32(m, lH), 7.34 (d,J=7.93 Ffz, lH), 7.42 (t,J=7.63 Hz, Ul). 

EXAMPLE62 

3-(( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophtb alazin-1-y l)methy 1 )-N-(piperidin-2-ylmetbyl)benzamide 

The title compound was pnpa.red as a trifiuoroacetic acid sal! according to procedure 

for EXAMPLE 55 subsiiiming tert-buty\ 2-(aminomethy1)piperidine-J-carboxylate for tert­

butyl 1-piperazine carhoxylatc. JvlS (DCl/Nl:-!3) rn!z 381 (M+Hf; 1H NMR (500 MHz, 

l 0 CD30D): p 146 - 1.56 (m, 2H), l.60 - 1.78 (m, 6H), 1.79 - L93 (111, 2H), 2.38 - 2.47 (m, 2H), 

2.47 - 2.55 (m, 2H), 3.14 (dd,J=13.27, 4.42 Hz, 2H), 3.46 - 3.52 (m, !HJ, 3.55 -3.64 (111, 

lH), 4.04 (s, 2H). 4.91 - 5 05 (m, lH), 7.27 - (m, IH), - 7.40 (m, 2H), 7.43 (t, 

.!=7.48 Hz, JH). 

EXAMPLE 63 

15 3-(( 4-oxo-3,4,5,6, 7 .8-hexahydrophthalazin-J-yl)mcthyl)-N-(pipc;idin-4-ylmethyl)bcnzamide 

The title cornpound was prepared as a trifluoroaceiic acid salt according to procedure 

for EXAMPLE 5 5 substituting 4-arninometb yl-piperidine-1-carboxylic acid r.ert-butyl ester 

for tcrt-bu1cjl 1-piperazinc crn:boxylate. MS (DC1/NH3) m/z 381 (Mfr!}'; 1H NMR (500 

MHz, CD30D'i: 8 J.40 - 1.52 (m. 2H), 1.64 1.74 (m, 4H), 1.9i - 2.03 (m, 3H), 2.37 - 2.47 

20 (m, 2HJ, 2.47 -2.55 (rn, 2H), 2.93 - 3.02 (m, 2H). 3.32- 3.36 (rn, 2H), 3.37 - 3.44 (m, 2H), 

4.04 (s, 2H), 7.31< - 7.43 (m, 2H), 7.65 - 7.69 (m, 2H) 

EXAMPLE64 

3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazi n-1-yl jmetbyl)-N-(2-pi peridin-1-ylethyl)benzamide 

The title e-0mpound wa~ prepared as a trifluoroacetic acid salt according to procedure 

25 for EX.AMPLE 51 substituting 2-(pipeddin- l-yl)eth.anamine for 4-(2-aminoethyl)morpholinc. 

MS (DCI1NH3) m/z 395 (M+B)+; iH NMR (500 MHz, CD30D): 8 1.50- 1.58 (m, IH), l.67 -

1.73 (m, 4H), l.76 -1.88 (m, 3H), l.97 (d.J=l4.34 Hz, 2H), 2.38 - 2.47 (m, 2H), 2.46 - 2.54 

(m, 2H), 2.93 - 3.04 (m, 2H), 3.32 - 3.37 (m, 2H), 3.68 (d, ./=12.21 Hz, 2H), 3.74 (t, .!••6.10 

Hz, 2H), 4.05 (8, 2H), 7.42 7.45 (m, 2H). 7.70 - 7.74 (rn, 2H). 

30 EXAMPLE 65 

N-(1-methy lazetidin-3-yl)-3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophi.halazin-1 

yl)mcthyl)benzamide 
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To a solution of EXAMPLE 56 (25 mg, 0.07 mmolJ in methanol (2 mL) was added 

formaldehyde (37% in water, 16 µ.L, 0.21 rnmol) and tricthylarnine (J 0 p.L, 0.07 mmoi). Tbe 

mixture was stirred at room tcrnpcratme for 2 hours before sodium cyanoborohyd1ide (13 mg, 

0.21 mmol) and zim: chloride (10 mg) were added. The reaction mixture was stirred at room 

5 temperature for 16 hours, and concentrated. The residue was dissolved in 1 :1 mixture of 

acctonitiile and water, and purified by HPLC (Zorbax@ C-18 ODS packing material [Agilent 

TcchDologics, Santa Clara, CA], 0.1% trifluoroacetic acid/CH,CK/H20) to provide the title 

compound as a trifluoroacetic acid salt. MS (DCl/Nfh) m!z 353 (M+H)"; 1H NMR (500 

MHz, CD30D): 8 1.63 - 1.74 (m, 4H), 2.36 - 2.45 (m, 2H), 2.46 - 2.53 (m, 2H), 3.01 (d, 

JO 7.70 Hz, 311), 4.06 (d, J=I0.68 Hz, 2H), 4.21 -4.28 (m, lH), 4.31 (dd, ,J'"l 1.44, 8.70 Hz, 

IH), 4.56 -4.66 (m, 2H), 5.51 (s, lH), 7.41 7.44 (m, lH), 7.44 - 7.48 (m, 1H), 7.70 - 7.78 

(m, 2H). 

EXAMPLE66 

methyl 4-( ( 4-oxo-3 .4 ,5,6, 7 ,8-hexahydrophthalazin-1-y J)methyl)pyridine-2-carboxy late 

15 EXA..\1PLE 66A 

20 

3-((2-bromopyridin-4-yl)methylcnc )4,5 ,6, 7-tetrah ydroisobenzofuran-1 (3H)-one 

The title compound was prepared according (o the procedure for EXAMPLE JC. 

substituting 2-bromo-pyridinc-4-carbaldchyck for 2-!luoro-5-fonnylbenzonitrile. MS 

(DCI/Nlh) m/z 307 CM-H)'. 

EXAMPLE66B 

4-( (2-bromopyridin-4-yl )methy 1)-5 ,6, 7 ,8-tetrahydrophthalazin-l (2H)-one 

The title compound was prepared according to the procedure for EXAMPLE 2C 

substituting EXAMPLE 66A for EXAMPLE 28. MS (DCI/Nlh) m/z 321 (lvl+Hf. 

EXAMPLE66C 

25 methyl 4-(( 4-oxo-3 ,4,5,6,7 ,8-hcxabydrophthalazin-J -yl)mcthyl)pyridinc-2-carboxy late 

A mixture ofEXAlvIPLE 66B (800 mg, 2.5 mmol), dichloro(J,1 '­

fen-ocenylbis(diphcDyl-phosphine))palladium(II) c~.ichioromethane(\25 mg, 0.15 mmol) and 

trietbylamine (1 ml) in a mixture of methanol ( 40 ml) and N,N-dimethylfo1mamidc (I 6 ml) 

w?~> heated at 110 °C in a pressure vessel under 30 psi of carbon monoxide for 16 hours. 

30 After cooling, the solid material was filtered off, and the filtrate was concentrated. The 

residual solid was washed with methanol, and dried to provide the title compound. MS 

(DCI/Nlh) rn/z 300 (M~Hf. 

EXAMPLE67 
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N-mctbyl-4-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthal azin- l -yl )methyl )pyri dinc-2-carboxamidc 

A :mlu+i011 ofEXA.MPLE 66 (100 mg, 0.33 mmol) in methanol (5 ml) was treated 

with mcthylamine (2.0 >!in methanol. 2 ml) at 50 "C fur 24 hours, and conccntralcd. The 

residue was washed with methanol, and dried to provide the titl.e compound. MS (DCI/NH3) 

5 m/z 299 fM+Hf. 

EXAMPLE 68 

4-( (2-( mcth y lthio )pyri midin-4-y J )methyl)-5, 6, 7, 8-tctrahydrophtb alazin- l (2 H )-one 

EXAMPLE68A 

3-( (2-(mcthylthio )pyrimidin-4-yl )methylene )-4 ,5 ,6, 7-tctrahydroisobenzofuran-l (3 B )-one 

10 The title compound was prepared according to the procedure for EXAMPLE 1 C, 

15 

substituting 2-mcthylthio-4-pyrimidine-carboxyaldehydc for 2-fluoro-5-forrnylbenzonitrile . 

. MS (DCI/'.'..fH3) m/z 275 (M-'-H/. 

EXAMPLE68B 

4-((2-(m.ethyl thio)pyrirnid in-4-y l )methyl )-5. 6, 7, 8-tetrabydrophthala zin-1 ( 2 H)-one 

The title compound was prepared according to the p:occdurc for EXAMPLE 2C, 

substituting EXAMPLE 68A for EXAMPLE 28. !Vl.S (DCUNFh) rnlz 289 (M+HY. 

EXA.MPLE69 

4-( (2-(rnctby lsulfony l)pyrimidin-4-yl )rncth yl )-5 ,6, 7 ,8-tetrahydrophtbalaziu-l (2H)-one 

To a suspension of EXAMPLE 68 (280 mg, 1 mmol) in methylene chloride (5 mL) 

20 was added m-chloropcroxybcnzoic acid (256 mg, l .5 mmol). The reaction mi.xture was 

stined at room temperature fur 4 hours, and concentrated. The residual solid was separnted 

by flash chromatography on silica gel (80%, ethyl acetate in hexane) lo provide the title 

compound. MS (DCl/Nih) m!z 321 (Mt H)"; 'El >!MR (300 MHz. CD30DJ: o 1.61 - 1.89 

(m, 4 H), 2.37 - 2.71 (m, 4 H), 3.32 (s, 3H), 4.29 (s, 2H), 7.65 (d, J~S.09 Hz, 1 I-!), 8.88 (d, 

25 J=S.43 Hz, 1 H). 

30 

EXAMPLE 70 

4-((2-( me thy lsulfinyl)pyrimidin-4· y ])methyl )-5 ,6, 7 ,8-tetrahydrophthalazin- l (2H)-one 

The title compound was isolated as a side product in EXAMPLE 69. MS (ESJ) m/z 

~o~ .M"-H)+ 
.) + (. • • 

EXAMPLE 7J 

4-((3-brornopyridin-4-yl)mcth yl )-5,6, 7 ,8-tetrnhydrophtbalazin-1 (2H)-one 

EXA .. MPLE 71 A 

3-((3-bromopyridin-4-yl)melby 1 cne )-4 ,5 ,6, 7-lctrahydroisobcnzofuran- l (3H)-one 
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JO 

15 

20 

The title compound was prepared accord.ing to the procedure for EXAMPLE 1 C, 

substituting 3-bromoisonicotinaldehyde for 2-fluoro-5-formylbenzonitrile. MS (DCI/NI-'3) 

m/z 306 (M+H/. 

EXAMPLE71B 

4-((3-bromopyridin-4-yl)methyl)-5,6, 7 ,8-tetrahydrophthalazin- l (2H)-one 

The title compound was prepared according to the procedure for EXA-'V!PLE 2C, 

substituting EXAMPLE 7lA for EXAMPLE 28. MS (DCVNl:-b) m/z 321 (M+H)'. 

EXAMPLE 72 

4-(( 6-bromopyridin-3-y l)methyl)-5 ,6, 7 ,8-tetrahydrophthalazin- l (2H)-one 

EXAMPLE72A 

3-((6-brornopyridin-3-yl)methykne }4,5 ,6, 7-tetrahydroisobenzoforan-1 (3H)-one 

The title compound was prepared according to the procedure for EXAMPLE l C, 

substituting 6-bromonicotiiialdehyde for 2 .. fluoro-5-formylbcnzouitrile. MS (DCI/.'\!H3) m/z 

306 (M+Ht. 

EXAMPLE72B 

4-( ( 6-bromopyridin-3-yl)methyl)-5 ,6, 7 ,8-tctrahydrophthalazin-l (2H)-one 

The title compound was prepared according to the procedure for EXAMPLE 2C. 

substituting EXAMPLE 72A for EXAMPLE 2B. :V1S (DCIJ:-...;I-13) m/z 321 (M-'-Hf. 

EX.'\..cv1PLE 73 

4-( (2-bromopyridin-3-yl)methy 1)-5,6, 7 ,8-tetrabydrophthalazin-J (2H)-one 

EX.'l.:VIPLE 73A 

3-((2-bromopyri din-3-yl)methy lene)-4,5 ,6, 7-tetrahydroisobcnzofuran- l (3H)-one 

The title compound was prepared according to the procedure for EX.l1.MPLE l C, 

substituting 2-bromonicotinaldchyde for 2-fluoro-5-formylbenzonitrile. MS (DCI/NH3) m/z 

25 306 (M+H/. 

EX./\MPLE 73B 

4-((2-bromopyridin-3-yl)methyl )-5 ,6,7, 8-tetrahydrophthalazin- I (2 H)-one 

The title compound was prepared according to the procedure for EX.A.MP LE 2C, 

substituting EXAMPLE 72A for EXAMPLE 28. MS (DC1/NH1) miz 321 (M+H)'. 

30 EXAMPLE 74 

methyl 6-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-bexabydropbtha lazin-1-yi)mcthy l)pyrid.ine-2-carboxy !ate 

EXAMPLE 74A 

3-(( 6-bromopyri din-2-yl)mctb ylcne )-4,5 ,6, 7-tetrahydroisobenzofuran- l (3H)-one 
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The title compound was prepared according to the procedure for EXAMPLE 1 C, 

substituting 6-hrorno-pyridine-2-carbaldehyde for 2-fluoro-5-formylbenzonitrile. MS 

(DCI/Nlh) m/z 300 (M+Hr. 

EXAMPLE 748 

4-( (6-bromopyridin-2-y!)methy! 1-5 ,6, 7 ,8-tetrahydrophthal azin-1 (21-1 )-one 

The title compound was prepared according to tbc procedure for EXAMPLE 2C, 

substituting EXAMPLE 74A for EXAMPLE 2B. MS (DCI/NH.3) m/z 321 (M+Hf. 

EXAMPLE 74C 

methyl 6-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-1-yl )mcthyl)piwlinate 

10 The title compound was prepared according to the procedure for EXAMPLE 66C, 

substituting r"Xl\.c\i!PLE 74B for EXAMPLE 66B. MS (DCT/NJ:h) m/z 300 (M+H)'. 

EXAMPLE 75 

N-cthyl-4-(( 4-oxo-3, 4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl )methyl )pyridine-2-carboxamide 

The title compound was prepared according to procedure for EXAMPLE 67, 

15 ~ubstituting ethylaminc: for methylamine. MS (ESl) miz 313 (M•H)'. 

20 

EXAMPLE 76 

N-isopropyl-4-( ( 4-oxo-3, 4 ,5, 6, 7 ,8-hexahydrophtha lazin-1-y l)methyl)py:ridine-2-carboxamide 

The title compound was prepared according to procedure for EXAMPLE 67, 

substituting isopropyl amine for methyl amine. MS (ESl) mfz 327 (M+H) 1 • 

EXAMPLE 77 

N-cyclohexyi-4-( ( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthalazin- l-y l)methyl)pyri dine-2-

carbox amide 

The title compound was prepared according to procedure for EXAN!PLE 67, 

substituting cyclohexanamine for methyl amine. MS (ESJ) m/z 367 (M+H)1
; 

1H NMR (300 

25 MHz, dimethylsulfoxidc-d6): o 1.23 - 1.45 (m, 6 H), 1.60 - l.64 (m, 4 H), l.65 - 1.86 (m, 5 

H),2.30-2.40(m,4 H), 4.03 (s, 2 H), 7.41(dd,.!=4.92,1.86 Hz, 1 H), 7.86 (s, 1H),8.41 (d, 

30 

J=S.82 Hz, 1 HJ, 8.53 (d, .09 Hz, 1H),12.64 (s, 1 H). 

EXA:VIPLE 78 

N-methyl-N-(( l-metl1ylpipcridin-2-yl)methyl)-3-( ( 4-oxo-3,4,5,6, 7 ,8-hcxaltydrophthalazin-1-

yl)metbyl /ienzamide 

The title compound was prepared as a trifluoroacetic acid salt according to procedure 

for EXAivIPLE 65, substiiuting EXAMPLE 62 for EXAMPLE 56. :VIS (DCI/>lfh) m/z 409 

('vlHI/; 1H NMR (500 MHz, CD10D): 81.47 - 1.57 (m, JH), 1.58 - 1.67 (m, lH), 1.67 -
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L77 (m, 6H), L 77 - 1.87 (m, 1 H), 1.85 - 195 (rn, 11-1), 2.43 - 2.51 (m, 21-1), 2.53 - 2.63 (m, 

2H), 2 99 (s, 3H), 3.08 (s, 3H), 3.26 (dd, ./=13.73, 336 Hz, 2H), 3.51 - 3.61 (m, lll), 3.95 

(dd,.!=13.27, 11.44 Hz, lH),413 (s,2H),5L 5.24(111, lH), -7.40(m,2H), 7.41-

7.47 (m, 2H). 

EXAMPLE 79 

N-((1-methylpiperidin-4-yl)methyl)-3-(( 4-mm-3,4,5 ,6,7,8-hexahydrophthalazin-1-

yl)methyl)benzamide 

The titk compound was prepared as a tri fluoroacetic acid salt according to procedure 

for EXAMPLE 65, substituting EXAMPLE 63 for EXAMPLE 56. MS (DCl/NJ-13) m/z 395 

J 0 (M+Hf; 11-l "lMR (500 MHz, CD30D): 8 L49 ·· 1.61 (m, 2H), 1.69 - 1.78 (m, 4H), 1.90 -

1.98 (m, lH), 1.97 - 2 08 (m, 2H), 2.43 - 2.53 (m, 2H), 2.54- 2.65 (m, 2H), 2.85 (s, 3H), 

2.95 - 3.04 (m, 2H), 3.32- 3.38 (m, 2H), 3.53 (dd, .J=l0.53, J .98 Hz, 2H), 4.15 (s, 2H), 7.39 

- 7.41(m,111), 741 (t, ./=7.63 Hz, lH), 7.68 (s, lH), 7.70- 7.73 (m, lH). 

EXA!v!PLE 80 

15 N-methyl-6-(( 4-oxo-3, 4,5 ,6, 7 ,8-hcxahydroph tlrnlazin-1-yl)mcthyl )pyri dine-2-carboxamid.e 

20 

30 

The title compound was prepared according to procedure for EXAMPLE 67, 

substituting EXAMPLE 74 for EXA1\.1.PLE 66. MS (ESI) m/z 299 (M·!H)'; 1H NMR (300 

MHz, CD30D): o 1.61 - 1.81 (m, 4 H), 2.38 - 2.61(m,4 H), 2 95 (s, 3 H), 4.22 (s, 2 f-1), 741 

(dd, ./=7.46, i .36 Hz, i B), 7.88 (t, .!=7.63 I:!z, 1 H), 7.91 - 7.98 (m, 1 H). 

EX-r'\Jv1PLE 8 l 

N-cthyl-6-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-yl )methyl )pyridinc-2-carboxamide 

The title compmmd was prepared according to procedure for EXA.IVIPLE 67, 

subst'ituting EXAMPLE 74 for EXAMPLE 66, and ethylamine for mcthylaminc. MS {ESI) 

m/z313 (M+H)'. 

EXA\.1PLE 82 

N-i~opropyl-6-((4-oxo-3,4 ,5 ,6, 7 ,8-hexal1ydrophthalazin- l -yl)mcthyl)pyridinc-2-carboxamide 

The title compound was prepared according to procedure for EXAMPLE 67, 

substituting E.Xi\.MPLE 74 for EXAJvlPLE 66, and isopropylaminc for mcthylamine. MS 

(ESI) rn/z 327 (M+H)+ 

EXAMPLE 83 
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N-cyclopropyl-6-( ( 4-oxo-3.4,5 ,6.7 ,8-hexa:1ydrophthalazin-; -y 1 )methyl)pyddine-2-

carboxamide 

The title compound was prepared according to procedure for EXAMPLE 67, 

substituting EXAMPLE 74 for EXAMPLE 66, and cyclopropylaminc for methylamine. MS 

5 (ES!) m/z 325 (M+H(. 

EXAi\1PLE 84 

N-cyclohexyl-6-( ( 4-oxo-3 A ,5,6, 7 ,8-hexahydrophthalazin-1-yl)mcih yl}pyridine-2-

carboxamidc 

The title compound was prepared according to procedure for EXAMPLE 67, 

I 0 substituting EXAMPLE 74 for EX.AMPLE 66, and cyclohexylamine for methyl amine. MS 

(ESI) m/z 367 (M+Hf. 

EXAMPLE85 

methyl 3-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin-l -yl)mcthyl)pyridine-2-carboxylate 

The title compound was prepared according to procedure for EXAMPLE 66C, 

;s substituting EXAY!PLE 738 for EXAMPLE 668. MS (DCIJNH3) m/z 300 (M+H)'. 

EXAMPLE 86 

methyl 5-(( 4-0xo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-l-yl)methyl)pyridine-2-carboxylate 

The title compound was prepared according to the procedure for EXA\1PLE 66C, 

substituting EXAMPLE 72B for EXAMPLE 66B. MS (DC1/NH3) m/z 300 (M+J:-I)'. 

20 EXA!v!PLE 87 

4-( ( 5-bromothiopben-2-yl)methyt)-5 ,6, 7 ,8-tetrnbydrophthalazin-1 (2H)-one 

EXAMPLE87A 

3-( ( 5-bromothiophen-2-yl)methylene)-4,5,6, 7-ten·ahydroiso benzofuran-1 (3H)-one 

'foe title compound was prepared according lo proccd.ure for EXAi'v1PLE 1 C, 

25 substituting 5-bromothiophcne-2-carbaLdebyde for 2-fiuoro-5-formylbenzonitrilc. MS 

(DC1/NH3) m/z 312 (M+Hf. 

EXAMPLE87B 

4-(( 5-bromothiophen-2-yl)mcthyl)-5 ,6, 7 ,8-tetrabydrophthalazin-1 (2H)-one 

The title compound was prepared according to the procedure for EXAMPLE 2C, 

30 substituting EX/1.MPLE 87A for .EXAMPLE 2B. MS (DCl/NH3) m/z 326 (M+H)+. 

EXAMPLE88 

4-(( 3-brornothiophen-2-yl)mcthyl )-5 ,6,7 ,8-tetrabydrophthalazin-1 (2H)-one 

EXAMPLE88A 
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5 

JO 

3-( (3-hromothiophen-2-y!)rnctily kne )-4,5 .6, 7-Lctrahydroiso benzofuran-1 ( 3 H)-one 

The title componnd was prepared according to procedure for EXAMPLE l C, 

substituting 3-brornothiophcne-2-carbaldehyde for 2-f1uoro-5-fonnylbenzonitrile. MS 

(DCI/NH3) m!z 312 (M -H) ~ 

EXAMPLE88B 

4-( (3 -hromothiop'.1en-2-yl)mcthyl)-5,6, 7 ,8-tetrahydrophthal azin-l (2H )-one 

The title compound was prepared according to the procedure for EXAMPLE 2C 

substituting EXA\1PLE 88A for EXAMPLE 21:3. evlS (DCI/Nl-h) rn/z 326 (M+Bf. 

EXAMPLE 89 

4-(3-aminohenzy 1)-5 ,6,7,8-tetmhydrophthalazin-l (2H)-one 

The title compound was prepared according to the procedure for EXi\MPLE 2, 

substituting 3-nitrobenzaldehyde for 4-fluoro-3-nitrobeuzaldehyde in EXAMPLE 2A. MS 

(DCI!'NI-ch) mlz 256 (:vl+H)"; 1H NMR (300 MHz, CD30D): 15 1.62 - l.75 (m, 4H), 2.37 -

2.44 (m, 2H), 2.46- 2.54 (rn, 2H), 3.R6 (s, 2H), 6.46 - 6.54 (m, 2H), 6.57 (dd, J=7.93, l .98 

15 Hz, J:H), 7.01 (t, .!=7.73 Hz, !H). 

EXAMPLE90 

4-(3-bromobcnzyl J-5,6,7 ,8-tetrahydrophthalazin- I (2H)-onc 

The title compound was prepared according to the procedure for EXAMPLE 2C, 

substituting 3-bromobenzaldehyde for 4-fluoro-3-nittobenzaldchydc. MS (DC!/Nfh) m/z 

20 256 (M+H)'; 1H NMR (300 MHz, CD30D): o 1.64 - J .77 (m, 4H), 2.37 - 2.46 (m. 2H), 2.47 -

2.55 (rn, 2H), 3.96 (s, 2H). 7.13 - 7.18 (m, 11-I), 7.18- 7.24 (m, llll, 7.35 - 7.40 (m, 2H). 

EXAMPLE 91 

4-(thicn-2-ylrnethyl)-5 ,6. 7 ,8-tctrahydrophthal azin-1 (2H)-one 

A mixture ofEXA.MPLE 87 (100 mg, 0.31 mmol) andacetamidc 11 g) was stirred at 

25 180 "C ovcr:iigbt. Afler cooling, the mixture was dissolved in methanol, and separated by 

HPLC (Zorbax@ C-8 packing mated al [Agilent Technologies. Santa Clara, CA)O. l % 

tritluoroacctic acid1CH 3C"l/th0) to provide the title compound. 'vlS (DC1/NH3) m/z 247 

(M+Hf. 

EXAMPLE92 

30 methyl 5-((4-oxo-3,4,5,6,7,8-hexahydrophthalazin-l-yl)methy'.)thiophene-2-cafJoxylatc 

The ritie compound was prepared according to the procedure for EX/1.MPLE 66C, 

substituting EX:\MPLE 87 for EXA.MPLE 668. MS (DCT/NH3) m/z 305 (M+Hf. 
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N-rnethyl-5-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrophth al azin-1-yl)rncthyl)pyri dine-2-carbo xarni de 

The title compound was prepared according to proccdmc for EXAMPLE 67, 

substituting EXAMPLE 86 for 66. MS (ESI) m/z 299 (M+H)', 1H NMR (300 MHz, 

dimethylsulfoxidc-d6): 8 1.51 -1.73 (rn, 4 H), 2.40 (d,.J=i4.92 Hz, 4 H), 2.81 (d,.!=5.09 Hz, 

5 3 H), 4.02 (s, 2 H), 7.75 (dd, .!=7.97, 2.20 Hz, I H), 7.96 (d, .!=8.14 Hz, 1 H), 8.49 (d, J=l .70 

Hz, 1 H), 8.70 (d, .!=4.75 Hz, I H), 12.60 (s, J H). 

EXAMPLE94 

N-ethyl-5-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)rneth yl )pyridinc-2-carbox amide 

The title compound was prepared according to procedure for EXAMPLE 67, 

l 0 substituting EXAMPLE 86 for EXAMPLE 66, and ethylamine for rnethylamine. MS (ESJ) 

m/z 313 (M+Hy+. 

EXAMPLE95 

N-methyl-3-(( 4-oxo-3 ,4,5, 6, 7 ,8-hexahydrophthalazin- l-yl)mcthyl)pyridinc-2-carboxami de 

The title compound was prepared a.ccording to procedure for EXAMPLE 67, 

15 substituting EXAMPLE 85 for 66. MS (ESI) rn/z 299 (M+Hf, 1H NMR (300 MHz, 

dimethylsulfoxide-d6) 8 1.53 - 1.79 (m, 4 H), 2.29 -2.44 (m, 4 H), 2.73 (d,.!=5.16 Hz, 3 H), 

4.35 (s, 2 H), 7.50 (dd, .!=7.73, 4.56 l-l.z, 1 H), 7.66 (dd, .!=7.93, 1.59 Hz, 1 H), 8.49 (dd, 

.!=4.36, l.59 Hz, 1 H), 8.65 (cl, J=S.16 Hz, 1 H), 12.35 (s, J H). 

EXAMPLE96 

20 N-etbyl-3-{ ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthal azin-1-y l)methyl)pyridine-2-carboxamide 

The title compound was prepared according to procedure for EXAMPLE 67, 

substituting EXAMPLE 85 for EXAMPLE 66, and ethylaminc for methylaminc. MS (ESJ) 

m/z 313 (M+Ht. 

EXAMPLE97 

25 N ,N-dimethyl-N' -(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-bexahydrophthalazin-1-yl)methyl)phenyl)sulfamide 

To a solution of EXAMPLE 89 (50 mg, 02 1mnol) in dichloromcthane (4 mL) was 

added dimetbylsulfamoyl chlmide (31 mg, 0.22 mmol) and pyricline (17 mL, 0.22 mo!). The 

soll1tion was sti1Tcd at room temperature for 16 hours, and was concentrated. The residue 

was separated by HPLC (Zorbax@ C-18 ODS packing material [Agilent Technologies, Santa 

30 Clara, CA], 0.1 % trifluoroacctie acid/CH3CN/H20) to provide the title compound as a 

trifluoroacetic acid salt. MS (DCl/Nl-13) m/z 363 (M+H)'; 1H NMR (400 MHz, CD30D): 8 

134 



1.64 1.76 (rn, 4H), 2.37 - 2.46 (rn, 2H), 2.47 - 2.54 (m, 2H), 2.72 (s, 6H), 3.95 (s, 2H), 6.91 

- 6.96 (m, lH), 7.02- 7.06 (m, 2H), 7.19 - 7.24 (rn, lH). 

EXA.MPLE98 

N-(3-(( 4-oxo-3 ,4 ,5,6. 7,8-hexabydrophthalazin- l-y 1)rncthyl)pheny1)-3-piperidin- l 

5 ylpropanarnidc 

To a solution of 3-(pipcridin- I -yl)propanoic acid (31 mg) in anhydrons 

dichloromethane (2 mL) was added oxalyl chloride (25.7 pL) and a drop ofN,N­

dirncthy!formamide. The solution was stirred for l hour, and was concentrated. The residue 

was re-dissolved in anhydrous dichloromcthane (2 mL), and was quickly added to a solution 

10 of EX/\,\.1PLE 89 (50 mg) in auhydrous tetrahydrofw-an (2 mL). Tricthylaminc (32.8 pL) 

was added, and the reaction mixture was stirred at room temperature overnight. The mixture 

was coucentra.ted. Tile residue was partitioned between ethyl acetate and brine. The organic 

phase was washed with brine and concentrated. The rc.,idual solid was separated on HPLC 

(Zorbax® C-18 ODS packing material [Agilent Technologies, Santa Clara, CA], 0.1 % 

15 trifluoroacetic acid/CH3CN/H20) to provide the title compound as a trifluoroacetic acid salt. 

MS (DCI/NH3) m/z 395 (M-dlf; 1H NMR (400 MHz, CD_iOD): o 1.48 1.60 (m. IH), 1.65 -

1.71 (m, 4H), I. - 1.87 (m, 3H), L92 - 2.01 (m. 2I-:l). 2.38 - 2.45 (m, 2H), 2.46 - 2.53 (rn, 

2H), 2.87 (t, .1"'6.60 Hz, 2H), 2.93 - 3.03 (m, 2H), 3.44 (t. J=6.75 Hz .. 2H), 3.57 (d, 2.58 

Hz, 2H), 3.97 (s, 2H), 6.95 - 7.00 (m, lH), 7.26 (t, .1=7.83 Hz, l!l), 7.36 - 7.39 (m, IH), 7.41 

20 - 7.48 (m, lH). 

EXAMPLE99 

4-chloro-N-(3-{ ( 4-oxo-3, 4,5, 6, 7 ,8-hcxahydrophthalazin- l -yl)mcthyl)phcnyl )butanarnidc 

A solution ofEXA.MPLE 89 (150 mg, 0.59 mmol) and 4-chlorobutanoyl chloride (83 

mg, 0.59 mmol) in dichlorometbanc (5 mL) was stirred at room temperature fur 16 hours, and 

was concentrated .. The residue wa& partitioned between ethyl acclate and brine. The organic 

phase was washed with brine, and concentrated to provide the title compotmd. MS 

(DCT/1'l1'h) mlz 360 (J\.hHt: 1H NMH.. (400 MHz, CD30D): o 1.66 - 1. (m. 4H), 2.07 -

2.15 (m, 2H), 2.40-2.46 (m. 2H). 2.48 - 2.51 (m, 2H), 2.50- 2.56 (JR 2H), 3.63 (t, J=6.44 

Hz, 2H), 3.96 (s, 2H), 6.93 (d, .1"'7 .67 Hz, UI), 7.21 - 7 .26 (m, lH), 7.36 (s, lll), 7.38 - 7.46 

30 (114 1 H). 

EXAMPLE 100 

4-(3-(2-oxopyrrolidin- J-yl)beuzyl)-5,6, 7 ,8-tetrahyc!rnphlhalazin-l (2H)-one 
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A suspension of EXAJv!PLE 90 ( 150 mg, 0.47 mmol), pyrrolidinc-2-onc (80 mg, 0 911 

rnrnol), tris( dibenzyl.idcneacetone )dipa!lac!iurn(O) ( 43 mg, 0.05 mmol), Xantphos (4,5-

bis(diphcnyl.phosphino )-9,9-dimethylxanthene) ( 4,5-bis(diphcnylphosphino )-9,9-

dimcthylxanthene) (41mg,0.07 mmol) and cesium carbonate (214 mg, 0.66 mmol) in 

5 anhydrous dioxanc 12 mL) was heated in a CEM Explorer<l'J microwave reactor (Matthews, 

NC) at 200 °C for 30 minutes. Afl:er cooliug, the reaction mixture wa-; concentrated. The 

residue W&'i separate-0 by HPLC (Zorbax;J\l C-18 ODS packing material [Agilent 

Technologies, Santa Clara, CA], 0. J 01~, trifluoroaectic acidiCH 3 CNiH20) to provide the title 

compound as a trit1uoroacctic acid salt. :VIS (DCT!NH,) m!z 324 (M+H)'; 'H NMR (400 

10 Y!Hz, CD30D): o 1.65 - 1.75 (m, 4H), 2.11 - 2.23 (m, 2H), 2.41 - 2.47 (m, 2H), 2.48 - 2.53 

(rn,2H),2.57 (t,J=?.98 Hz,2H),3.83-3.92 (m, 21:-1),3.99 (s,2H), 7.01 (d, Hz, !H), 

J (t,.17.98 Hz, 11-1), 7.38 - 7.42 (m, lH), 7.51 (t,J=I.69 Hz, lH). 

EXAMPLE 101 

4-((2-(2-oxoazetidin- l-yl)pyridin-4-yl )methy 1)-5,6,7 ,8-tctrahydrophthalazin- l (2H)-one 

15 A microwave tube was charged with !Tis(dibenzylidencaccrone)d.ipalladium(O) (5.4 

mg, 0.006 mmol), Xantpbos ( 4,5-bis(diphenylphosphino )-9,9-dimethylxanthene) (5.4 mg, 

0.01 nunol), EXAMPLE 103 (50 mg, 0,]6 mmol), azctidin-2-one (53 mg, 0.62 mmol) and 

Cs2C03 (70 mg, 0.21 mmol). Anhydrous dioxanc was added, and the suspension was heated 

in a CEM Explorer@ microwave reactor (Matthews, l"C)at 200 "C for 30 minutes. After 

20 concentration, the residue was partitioned between ethyl ac<e1:ate and brine. The orgauic 

phase was conccntnitcd. The residual :>olid was separated by flash chromatography on silica 

gel ( 100% ethyl acetate) to provide the title compound. MS (DCI/Nlh) m/z 31 J (MH-I)'. 

EXAMPLE 102 

4-((2-(2-ox.opyrrolidin- I -yl )pyridiJJ-4-yl)methy ll-5,6, 7 ,8-ietrahydroph1halazin-1 (2H )-one 

25 The title compound was prepared according to procedure for EXAMPLE 101, 

substituting pyrroline-2-one for azetidin-2-onc. MS (ESI) m/z 339 (M+H/. 

EXAMPLE 103 

4-( (2-bromopyridin-4-y I )methyl)-5 ,6, 7 ,8-tetrahydrophthalazin-1 (2H)-one 

The title compound was prepared as described in EXAMPLE 66B. MS (DCI/NH3) 

30 rniz321 (Md-I)'. 

EXAMPLE 104 

4-(( 6-(2-oxopyrrolidin-J -yl )pyiidin-3-yl)meth yl)-5 ,6, 7 ,8-tctrah ydrophthalazin-1 (2H)-one 
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The title compound was prepared according to procedure for EXAMPLE J 0 l, 

substituting EXAMPLE 72 for EXA~v!PLE 103, and pyrrolinc -2-one for azctid:in-2-onc .. MS 

(ESJ) rn/z 325 (M+Ht. 

EXAMPLE 105 

5 4-((6-(2-oxoazetidin-1-yl )pyridin-3-yl)rnetby l)-5,6,7,8-tctrabydrophthalazin-l (2H)-onc 

10 

15 

The title compound was prepared according to procedure for EXAMPLE 101, 

substituting EXA:Y!PLE 72 for EXAMPLE l 03. MS (ESI) rn/z 311 (M+H)+. 

EXAMPLE 106 

N-( 5-( ( 4-oxo-3, 4,5 ,6,7,8-hcxahydrophthalazin-l-yl )metby l)pyr:idin-2-yl)benzamide 

The title compound was prepared according to procedure for EX:iu\1PLE I 01, 

substituting EXAMPLE 72 for EXAMPLE 103. and benzamide for azetidin-2-onc. MS (ESJ) 

mlz 361 (M+H)'; 'H NMR (300 MHz, dimethylsulfoxide-d6): o 1.48 - 1.70 (m, 4 H), 2.41 (d, 

J=l 7.29 Hz, 4 H), 3.92 (s, 2 H), 7.86 (t, J=L86 Hz, 3 B), 7.86 - 7.90 (m, 2 H), 7.99- 8.06 (m, 

I H), 8.12 (d,.!=8.48 Hz, 1 H), 8.24 (d,J=2J7 Hz, l H). 10.72 (s, l H) 12.60 (s, l H). 

EXA'vlPLE 107 

N-( 5-(( 4-oxo-3,4,5,6, 7 ,8-hcxahydroph1halazin- l -yl)methyl )pyridin-2-yl )isonicotin amide 

The title compound was prepared according to procedure tor EXAMPLE 101, 

substituting EXA2'1PLE for EXAMPLE 103, and isonicotinarnide for azetidin-2-one. MS 

(ESI) m/z 362 (M+ H) 1; 
1II NMR (300 MHz, dimcthylsulfoxidc-d6): o 1.65 (d, .09 Hz, I, 

20 H), 2.41 (c, J=l6.28 Hz, 4 T-1), 3.93 (s, 2 H), 7.68 (dd, J=8A8, 2.37 Hz, l H), 7.90- 8.00 (rn, 

2 H), 8.11 (d,.1=8.48 Hz, 1 H), 8.27 (d,.1=2.03 Hz, J H), 8.76- 8.82 (rn, 2 H), ll.12 (s, 1 H), 

12.60 (s, 1 T-1). 

EXAMPLE 108 

N-( 5-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin- l-yl)methy I )pyridin-2-yl)nieotinamide 

25 The title compmmd was prepared according to proeedurc for EXAMPLE 101, 

substituting EXA\1PLE 72 for EXAMPLE 103, and nicotinarnide for azctidin-2-one. MS 

(ESf) m/z 362 (M+H)'. 

EXAMPLE !09 

4-(( 5' -( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxah ydrophthalazin- l-yl)rnethy!)-2,2 '-bipyridin-5-yl )metb yl)-

30 5 ,6,7,8-ielrahydrophthalazin-l (2H)-one 

The title compound was a side-product of EXAMPLE 108. MS (ESI) m/z 481 

(M+H) 1
• 

EXA.MPLE J JO 
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N-mcthy 1-5-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl )methy l)thiophenc-2-carboxamidc 

The title compound was prepared according to procedure for EXAMPLE 67, 

substihrring EXAMPLE 92 for 66. MS (ES!) m/z 304 (M+H)'; tH NMR (300 MHz, 

dimcthylsulfoxide-d6): 6 1.63 (d, J=3.05 Hz, 4 H). 2.29 - 2.46 (m, 4 H), 2.72 (d, J Hz, 3 

5 H), 4.09 (s, 2 H), 6.88 (d,J=3.73Hz,1 H), 7.51 (d,.!=3.73 Hz, 1H),8.31 (d,.!=4.41Hz,1 

H), 12.66 (s, 1 H). 

EXA\1PLE 111 

N 1-(3-(( 4-oxo-3,4,5,6,7 ,8-hcxahydrophthalazin-1-yl)methyl)phcnyl)glycinamide 

A solution ofEXA.MPLE 89 (50 mg, 0.2 mmol) and 2,5-dioxopyrrolidin-l-yl 2-(tert-

10 btrtoxycarbonylamino)acetate 59 mg, 0.22 mmol) in anhydrous tetrahydrofuran (4 mL) was 

stirred at room temperature for 16 hours, and concentrated. The residual solid was dissolved 

in dichloromcthanc (4 mL) and treated with trifluoroaceric acid (2 mL) at room temperature 

for l hour. The reaction mixture was concentrated and the residue was separated by HPLC 

(Zorbax® C-18 ODS packing material [Agilent Technologies, Santa Clara, CA], 0.1 % 

15 trifluoroacetic acid/CH3CN/H20) to provide the title compound as a trifluoroacctic acid salt. 

MS (DC1'NH3) m/z 313 (M+Hf; 11TNMR (300 MHz, CD30D): 8 1.64 • 1.75 (m, 41-I), 2.36 -

(m, 2H), 2.46 - 2.54 (m. 2H), 3.80 (s, 2B), 3.98 (s, 2H), 7.00 (d, J=7.80 Hz, lH), 7.28 (t, 

.1=7.97 Hz. IH), 7.37 - 7.40 (m, JH), 7.42- 7 (m. HI). 

EXA'vlPLE 112 

20 N-(3-( ( 4-oxo-3 ,4,5 ,6, 7,8-hexahydrophthalazin-1 -yl)mcthyl)phcnyl)azeti dine-2-carboxamidc 

EXAMPLE 112A 

tctt-butyl 2-(3-(( 4-oxo-3,4,5,6, 7,8-hexahydrophlhalazin- l­

yl )methyl) p b enyl carhamoyl )azetidine-1-carboxylate 

The title compound was prepared according to procedure for EXAMPLE 98, 

25 substituting 1-(tcrt-butoxycarbonyl)azctidinc-2-carboxyl ic acid for 3-(pipcr.idin-1-

yl)propanoic acid. MS (DCl/l'<'Ich) m/z 439 (M+Hf. 

EXAMPLE l 12B 

N-(3-( ( 4-oxo· 3 ,4 ,5,6, 7 ,8-hexahydrophthalazin-1-y l)methyl)phcnyl )azetidine-2-carboxamide 

A solution ofEXA.:VlPLE l l2A (64 mg) in dichloromethane (4 mL) was treated with 

30 1rifluoroacetic acid (2 rnL) at room temperature for 1 hour. The reaction mixture was 

concentrated and the residue was purified by BPLC (Zorbax@) C-18 ODS packing material 

[Agilent Technologies, Santa Clara, CA], 0.1% trifluoroacetic acid/CH3CN/H20) to provide 
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the title compound as a trifluoroacetic acid salt. MS (DCI/NH3_l rn/z 339 (M+H/; 1H NMR 

(300 Mlfa, CD30D): o L64 - 1.73 (m, 4H), 2.36 - 2.44 (m, 2H), 246 - 2.53 (m, 2H), 2.57 -

2.69 (m, lH), 2.81 - 2.93 (m, lH), 3.94- 4.04 (m, lH), 3.98 (s, 2H), 4.08 - 4.20 (m, JH), 5 07 

(dd,J=949, 7.80 Hz, lH), 7.03 (d, J=8.14 Hz, lH), 7.30 (t, J=7.80 Hz, JH), 7.4 I (t, .!=!.70 

5 Hz, lH), 7.49 (dd, J~'7.97, l .53 Hz, llI). 

EXl\MPLE 1J3 

N-(3-(( 4-oxo-3,4.5 ,6,7 ,8-hexahydrophthal azin- l -yl)mcthyl)phenyl)azctidine-3-carboxamide 

The title compound w2s prepared according to procedure for EXAMPLE 112, 

substituting J-(tert-butoxycarbonyl)a.zetidine-3-carboxylic acid for l-(tert-

10 butoxycarbonyl)azetidine-2-carboxylic acid. MS (DCI/NH3) m/z 339 (M+H) '; 1H NMR (300 

MHz, CD30D): 81.62 - 1.75 (m, 4H), 2.36 - 2.44 (m, 2H), 246 - 2.54 (m, 2H), 3.69 - 3.83 

(m, IH), 3.97 Cs, 2H). 4.17 - 4.33 (m, 4H), 7.00 ( dd, .!=7.14, L l 9 Hz, 1 H), 7.27 (t, .93 Hz, 

lH), 7.40 (t, .!=1.59 Hz, HJ), 7.45 - l Cm, 1 H). 

EXA.MPLE 114 

15 N-( 3-(( 4-oxo·3 ,4,5,6, 7 ,8-hexahydrophtl1alazin- l -yl)methyl)phenyl)metbanesulfonamidc 

The title compound was prepared according to the procedure for EXA.MPLE 97, 

substituting mcthanesu'fonyl chloride fur dirncthylsulfarnoyl chloride. MS (DCJ/NH3) miz 

334 (M+H) ': 'H NMR (500 MHz, dimethylsulfoxidc-d6): o 1.53 1.67 (m, 4H). 2.29 -

(m, 4H), 2.95 (s, 3H), 3.88 (s, 2H). 6.92 (d, .63 Hz, lH), 7.00 (s, lH), 7.06 (dd, J=7.93, 

20 Hz, IH), 7.26 (t, .78 Hz, lH), 9.68 (br s, lH), 12.63 (br s, lH). 

EXAMPLE 115 

N-(3-( ( 4-oxo-3 A ,5,6, 7,8-hexahydrophthalaz:in- l-y l)rncthyl)phcnyl)propane-2-sulfonarn idc 

The title compound was prepared according to the procedure for EXr\ MPLE 97, 

substituting propanc-2-snlfonyl chloride for dimetbylsulfamoyl chloride. MS (DCI/Nf-1;) m/z 

362 (M+Fl/; 1 H NMR (500 MHz, dimcthylsnlfoxide-d6): 8 l. l 9 ( d, .J=7 .02 Hz, 6H), 1 

1.66 (rn, 4H), 2.25 - 2.33 (m, 2H), 2.34 - 2.41 (m, 2ffJ, 3.08 - 3.22 (m, J H), 3.87 (s, 2tf), 6.88 

- 6.91 (m. lB), 7.01 (s, IH), 7.08 (dd, .!=8.24, 1.22 Hz, 1 H), 7.23 (t, ./=7.78 Hz, 1 H), 9.68 (hr 

s, IH), 12.64 (br s, :H) 

EXAMPLE 116 

3 0 'N-(3-(( 4-oxo-3,4,5/1,7,8-hcxahydrophthalazin- l-yl)rncthyl)phenyl )benzenesulfonarnide 

The titk: compound was prepared according to the procedure for EXA.MPLE 97, 

substituting bcnz.cnesulfonyl chloride for dimethylsulfamoyl chloride. MS (DCliNH3) rn/z 

396 (M+H)'; 1H NMR (500 MHz, dimctl1ylsulfoxide-d6): 8 1.48 - 1.60 (m, 4H), 2. lO - 2.21 
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(m, 2H), 2.29 - 2.39 (m, 2H), 3.78 (s, 2H), 6.83 - 6.87 (m, 2H), 6.92 (dd, .!=8.09, l Hz, 

IfI), 7.15 (t,J=7.78 Hz, LH), 7.48 (t,J=7.78 Hz, 2H), 7.58 (t,.!=7.48 Hz, JH), 7.64- 7.69 (m, 

2H), l 0.24 (br s, lH), 12.64 (br s, lB). 

EXAMPLE 117 

S N-(3-((4-oxo-3,4,5,6,7,8-hcxahydrophthalazin-l-yl)mcthyl)phcnyl)pyridine-3-sulfonamide 

The title compound was prepared according to the procedure for EX&l\t!PLE 97, 

substituting pyridinc-3-sulfonyl d1lo1ide hydrnchlo1idc for dimcthylsulfamoyi chloride. MS 

(DCI/NH3) rn/z 397 (M+H)'; :H NMR (500 MHz, dimethylsulfoxide-dr,): 8 1.50 - 1.61 (m, 

4H), 2.12- l (m, 2H), 2.33 - 2.40 (m, 2H), 3.80 (s, 2H), 6.85 (s, lH), 6.92 (d, .!=7.63 Hz, 

10 lH), 6.96 (dd, .!=7.93, 1.22 Hz, lH), 7.19 (t, .78 Hz, 1 H), 7.55 (dd, .!=8.09, 4.73 Hz, lH), 

8.02- 8.06 (m, lH), 8.75 (dd,.!=4.88, 1.53 Hz, lH), 8.77 (d,J=l.83 Hz, IH), 10.43 (hrs, 

JH), 12.63 (br s, HJ). 

EX/\MPLE 118 

N-(3-(( 4-oxo-3 ,4 ,5 ,6, 7,8-hcxahydrophthalazin-1-yl)mcthyl)phenyl)furan-2-sulfonamidc 

15 The title compound was prepared according to the procedmc for EXAMPLE 97, 

substituting furan-2-sulfonyl chloride for dimctbylsulfamoyl chloride. MS (DCI/Nih) m/z 

386 (lvl+H)"; 1HNMR (500 MHz, dimethylsulfoxidc-dr.): i5 1.52 - 1.63 (m, 4H), 2.19 - 2.28 

(m, 2H), 2.32-2.40 (m, 2H), 3.82 (s, 2H), 6.57 (dd, .J=3.66, 1.83 Hz, lH), 6.89 (d, .J=l .53 

Hz, HI), 6.91 (d, .!=7.63 Hz, lH), 6.95 6.99 (m, lH), 7.04 (d, .!=3.36 llz, lH), 7.20 (t, 

20 .78 Hz, lH), 7.90 (dd, .l=l.83, 0.92 Hz, lH), 10,60 (br s, lH), 12.65 (br s, HJ). 

30 

EXAMPLE 119 

l-methyl-N-(3-(( 4-oxo-3,4,5 ,6, 7,8-hexahydrophthalazin- l-yl)mcthyl)phenyl)- lH-imidazole-

4-sulfonamide 

The title compound was prepared according 1:o the procedure for EXAMPLE 97, 

substituting 1-methyl- l H-imidazole-4-sulfonyl cbloride for dimetbylsulfamoyl chloride. MS 

(DCI/NH3) m/z 400 (M+Hf. 1H NMR (500 MHz, dimethylsulfoxidc-d~): 81.55 - 1.61 (m, 

4H), 2.24 - 2.32 (m, 2H), 2.32 - 2.40 (m, 2H), 3.63 (s, 3H), 3.80 (s, 2H), 6.80 (d, J=7.93 Hz, 

lH). 6.92 (s, lH). 6.99 (dd, .1=8.09, 1.37 Hz, lH), 7.13 (t, .1=7.78 Hz, lH), 7.70 (d, ,22 

Hz, lH), 7.73(d,J=l.22Hz, lH), 10.lS(brs, HI), 12.64 (brs, Hl). 

EXAMPLE 120 

N-(3-( ( 4-oxo-3,4,5 ,(l, 7 ,8-hcxahydro phihalazin-1-yl )rnetl1y')pheny I )(hiophenc-2-su: fonarnidc 

The title compound was prepared acmrding to the procedure for EXA.MPLE 97, 

substituting thiophem:-2-sulfonyl chloride for dimcthylsulfurnoyl chloride. MS (DCJ/NH 1) 
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rn/z 402 (M+H)'; :H NMR (500 MHz, dimethylsulfoxidc-d6): o L4J - 1.64 (rn, 411), 2.18 -

2.24 (m, 2fl), 2.34 - 2.40 (m, 2H), 3.82 (s, 2H), 6.90 - 6.94 (rn, 2H), 6.97 (d. J=7.93 Hz, lH), 

7.06 (dd, J=5.03, 3.81 Hz, IH), 7.17 - 7.24 (rn, J H), 7.45 (dd, .!=3.81, 1.37 Hz, l H), 7 .85 (dd, 

J=S.03, 1.37 Hz, IH), 10.36 (brs, lH), 12.65 (br s, lH). 

S EXAMPLEl21 

4-cyano-N-(3-(( 4-oxo-3 ,4,5,6, 7,8-hcxahydrophlhalazin- l­

yl)mcthyl)phenyl)benzcnesulfonamidc 

The tiilc compound was prepared accordiiig to the procedure for EXAMPLE 97, 

substituting 4-cyanobenzene-l-sulfony! chloride for dimcthy!sulfamoyl chloride. MS 

10 (DCI/NH3) m/z 421 (M+H) '; 1H NMR (500 MHz, dimethylsulfoxide-d6): 5 1.49 - 1 .62 (m, 

4H), 2.l4-2.20 (m, 2H), 2.31 2.39 (m, 2H), 3.80 (s, 2H), 6.84 (s, IH), 6.90 (d,J=7.63 Hz. 

IH). 6.94 (dd,J=7.93, J.22 Hz, IH), 7.19 (t,.!=7.93 Hz, JH), 7.83 (d,.!=8.85 Hz, 2H), 8.00 

(cl,J=8.54Hz,2H). 10.52(brs, IH), 12.65 (brs, !HJ. 

EXAMPLE 122 

15 N-(3-(( 4-oxo-3, 4 ,5,6, 7 ,8-hcxahydrophthalazin-1-yl)mcthyl)phenyl)naphthalene- l-

sulfonarnide 

The title compound was prepared according to lhc procedure for EXAMPLE 97, 

substituting naphthalene .. l-s1J\fonyl chloride for dimcthylsu\fomoyl cl1loriclc. MS (DCI/N1'h) 

m/z 42 l (lvFHr; 1H >:MR (500 MHz, dimc!hylsulfoxide-d0): 5 1.41 - 1.47 (m, 2H). l.47 -

20 1.56 (m, 21-!), 2.00- 2. 10 (rn, 2H), 2.30- 2J9 (m, 2H), 3.71 (s, 2H), 6.75 - 6.80 (m, 2I-I), 6.83 

- 6.89 (m, IH}, 7.07 (t .78 Hz. I H), 7.50 - 7 .56 (m, I B), 7.64 (t, J=7.02 Hz, III), 7.67 -

7.72 (m, ll-f), 8.04 (d, J=7.63 Hz. JH), 8.06 - 8.10 (m. JH), 8.18 (d, .!=8.24 Hz, lH), 8.67 (d. 

J=8.54 Hz, lH), 10.65 (br s, l IJ}, 12.64 (hrs, HI). 

25 

EX.AMPLE 123 

4-( ( 6-bromopyndin-2-y J)mclby l)-5, 6, 7 ,8-tetrnhydrophtha lazin- l (2H)-one 

The title compound was prepared as described iu EXAMPLE 748. MS (DCI/Nll3) 

m/z 321 (M+Ht. 

EXAMPLE l 

4-( ( 6-(2-oxopyrro lid in-1-yl)pyridin-2-y l)mcthyl)-5 ,6, 7, 8-tetrahydrophthalazffi-1 (2H )-one 

30 The title compound was prenarcd according to procedure for EXA:VlPLE l 01, 

substituting EXAMPLE 123 for EXAJ\.1PLE 103, and pyrrolinc -2-one for azetidin-2-one. 

MS (ESI) rn/z 325 (M~lf)'. 
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EXAJ\-1PLE 126 

N-( 6-(( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)methy l)pyridin-2-y l)benzamide 

The title compound was prepared according to procedure for EXAMPLE I 0 J, 

substituting EXAMPLE 123 for EXi\MPLE 103, and benzylamide for azclidin-2-one. MS 

5 (ESI) m/z 361 (M+H)1
; 

1H NMR (300 MHz, dimcthylsulfoxide-d6): o 1.63 (m, 4 H), 2.40 (m, 

4 H), 4.02 (s, 2 H), 6.95 (d,./=746 Hz, I I~)- 7.38 - 7.54 (m, 2 H), 7.50- 7.62 (m, 1 H), 7.67 -

7.84 (m, I H), 7.90 - 8.12 (m, 3 H), 10.69 (s, 1H),12.61 l H). 

EXAMPLE l 

4-( (3 '-( (isopropylamino )methyl )-1, 1 "-biphenyl-3-y I )methyl )-5,6, 7,8-tetrahydro;;hthalazin-

10 1(2H)-onc 

E.X:.·\MPLE 127A 

3'-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-1-y I )methyl )biphenyl-3-carbaldchyde 

A suspension of EXAMPLE 90 (500 mg, l mmol), 3-fonnylphenylboronic acid 

(352 mg, 2.35 mmol), dichiorobis(triphenylphosphine)palladium(JI) (112 mg, 0.16 mmol) 

15 and sodium carbonate (2M solution, 3.13 mmol, 1.6 mL) in a 7/3/3 mixture of 1,2-

dimethoxyethane/water/ethanol (23 mL) was purged with nitrogen, and heated at 70 °C for 16 

hours. After cooling to room temperature, the reaction mixture was concentrated on a rotary 

evaporator. The crude solid was separated by HPLC (Zorbax® C-18 ODS packing material 

[Agilent Technologies, Santa Clara, CA], 0.1% trilluoroacetic acid/CI-JiCN/H20) to provide 

20 the tiGc compound. lvlS (DCI/'\!Ib) m/z 345 (lvhH/. 

EXAMPLE • 278 

1.H (~'-( (isopropylamino )mcthy I)- J ,l '-biphenyl-3-yl )metl1yl)-5 ,6, 7 ,8-tetrahydrophthalazi n­

l (2H)-one 

The title compound was prepared as a trifluoroacetic acid salt according to procedure 

25 for EXAMPLE 65, substituting E.Xl\MPLE 127 A for formaldehyde, and propan-2-amine for 

EXA.\!lPLE 56. MS (DC1/NH 3) m/z 388 (M+HJ4; 1I-l NMR (500 MHz, CD30D): 81 .41 (d. 

30 

J=6.7J Hz, 6H), 1.64 - 1.76 (m, 4H), 2.43 - 2.48 (m, 2H), 2.48 - 2.53 (m, 2H), 3.42 3 (rn, 

IH), 4.06 (s, 2H), 4.27 (s, 2H), (d,J=7.93 Hz, JH), 7.'IJ (t,J=7.63 Hz, IH), - 7.50 

(m, 2H), 7.51- 7.56 (rn, 2H), 7.64-7.69 (m, JH). 7.71- 7.74 (rn, IH). 

EXAMPLE 128 

4-( (3 '-((cyclopentylarnino )rncthy 1)-1, l '-biphcny 1-3-yl)methy 1)-5 .6, 7 ,H-letrahydrophthalazin­

l (2H)-on c 



The title compound was prepared as a triflnoroacctic acid salt according to procedure 

for EXi\MPLE 65, substituting EXAMPLE 127 A for formaldehyde, and cyclopentanamine 

for EXAMPLE 56. MS (DCTJNI-h) m/z 414 (M+Ht, 

EXA.MPLE 129 

5 4-((3 '-((2-mcthylpyrrolidin-l -yl)methyl)-1, l '-biphenyl-3-yl)mcthyl)-5,6, 7 .8-

tetrahydrophtha!azin-l (2H)-one 

The title compound wa.'l prepared as a trifluoroacetic acid salt according to procedure 

for EX.<\MPLE 65, substituting EXAMPLE 127 A for formaldehyde and 2-methylpyrrolidine 

for EXAMPLE 56. MS (DCT/NFh) m/z4l4 (M+H)'. 

10 EXAMPLE 130 

4-( (3 '-( ( cyclopropylamino )methyl)-!, l '-biphcny 1-3-yl)mcthyl)-5 ,6, 7 ,8-tctrahydrophthalazin­

l (2H)-onc 

The title compound was prepared as a trifluoroacetic acid salt according to procedure 

for EXAMPLE 65, substituting EXAMPLE 127A for fonnaldehyde, and cyclopropanarninc 

15 for EXAMPLE 56. MS (DC1/NH3) 386 (M+l·I)'. 

EXAMPLE 131 

4-( (3 ' -( ( cyelobutyl amino )methyl)-!, 1'-biphcny1-3-yl)metliyl)-5 ,6, 7, 8-tctrahydrophthalazin­

J (2H)-onc 

The title compound was prepared as a trifluoroacetic acid salt according lo procedure 

20 for EX/1.MPLE 65, substituting EXAMPLE 127 A for formaldehyde, and cyciohutanamine 

for EXAMPLE 56. MS (DCJJKH1) m/z 400 (M•+lf. 

EXAMPLE 1 

4-((2-bromo- l-oxidopyTidin-4-yl)mctbyJ)-5,6, 7,8-tetrahydrophthalazin- l (2H)-onc 

A solution of EXAMPLE 103 (100 mg, 0.31 mmol) in dichloromethane (15 ml) waB 

25 treated witb meta-chloroperoxybenwic acid (100 mg, 0.58 mmol) at room temperature 

overnight, and concentrated. The residue was dissolved in methanol, and separated by HPLC 

(Zorbax@ C-18 ODS packing material [Agilelll Technologies, Santa Clara, CAJ, 0.1 % 

trifiuoroacctic acid/CH 3CN/H1 0) to provide tbe title compound as a tri.fluoroacctic acid salt. 

MS (DCI/>il:-1:) m/z 336 (:\1+H)' 

30 EXA.MPLE 133 

4-( ( l-oxido-2-(2-oxopyuolidin-1-y J)pyridin-4-yl )methyl )-5 ,6,7, 8-tetrahydrophtbal azin­

l (2H)-onc 
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IO 

The title compound was preparccl according to procedure for EXAlvlPLE ; 32, 

substituting EXAMPLE 102 for EXA:VfPLE 103. MS (ESJ) miz 341 (M+H)". 

EXAMPLE 134 

methyl 5-( ( 4-oxo-3 ,4 ,5 ,6, 7,8-hexahydrophlhalazin-1-yl )mcthy J)tl1iophenc-3-carboxy late 

EXA.MPLE l 34A 

3-( (4-bromothiopben-2 -yl)mcthylcnc )-4,5 ,6,7-tetrab ydroisobcnzofuran-1 (3H)-onc 

The title compound was prepared according to the procedure for EXAMPLE IC, 

substituting 5-bromothiophcne-2-carbaldchydc for 2-fluoro-5-formylbenzonitrile. :Y1S 

(DCI/'\fHi) m/z 312 (M~Ht. 

EXAMPLE l34B 

4-( ( 4-bromothiophen-2-y I)methyl)-5,6, 7 ,8··tetrah ydrophthalazin- I (2H )-one 

The title compound was prepared according to the procedure for EXAMPLE 2C 

substituting EXAMPLE !34A for EXAMPLE 2B. MS (DCl/NH3) m/z 326 (M+H)'. 

EXAMPLE 134C 

15 methyl 5-( (4-oxo-3,4,5 ,6,7 ,8-hexahydrophthalazin-1-yl )mcthyl)thiophcne-3-carboxylatc 

20 

The title compound was prepared according lo the procedure for EXA\1PLE 66, 

substituting EXA:v1PLE J34B for EXAMPLE 66B. MS (DCl/NH3) m/z 305 (M+H)', 

EXAMPLE 135 

4-(3·-( (4·{2-(2·(2-aminocthoxy )ethoxy)ethy 1)-1, Ldiazepan- J -y l)carbonyl)-4-

fluorobenzyl)phtha!azin- l (2H)-one 

EXAMPLE 135A 

tert-butyl 2-(2-(2-(4-(2-fluoro-5-( ( 4-mw-3, 4,5 ,6, 7 ,8-hcxahydrophthala.z.in-1-

y!)methyl)benzoy 1)-1,4-diazepan- l-y l)ctboxy )ethox y)cthylcarbamate 

To a solution of 2-(2-(-t-Boc-aminoethoxy)ethoxy)elhyl bromide (Toronto, 137 mg, 

25 0.44 mmol) in N,N-dimethylformamide ( 4 mL) was added EXAl\!!PLE S (84 mg, 0.22 mmol) 

and potassium carbonate (91 mg, 0.66 mmol). The reaction mixture was heated at 35°C 

overnight, and partitioned between ethyl acetate and brine. The organic phase was washed 

with brine, and concentrated. The residue was separated by HPLC (Zorbax@ C-18 ODS 

packing material [Agilent T~chnologics, Santa Clara, CA], 250x2.54 column, mobile phase 

30 A: 0.1 'X> trifiuoroacelic acid in lbO; B: 0. J % trifluoroacctic acid in CJI,CN; 0-100% 

gradient) to provide the title compound BR a trifluoroacetic acid salt. MS (DCJ/NB 3) m/z. 612 

(M·'-Ht. 

EXAMPLE J35B 
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4-(3-( ( 4-(2-(2-(2-aminoethoxylcthoxy )eth yl)-1, 4-diazepan-1-yl )carbonyl)-4-

fluorobcnzy l)phthalazin- l (2H)-one 

To a suspension of EXAMPLE 135A (43 mg, 0.06 mmol) in dichloromethanc (5 mL) 

was added trifluoroacctic acid ( l mL) at room temperature. The solution remained at room 

5 temperature for J hour. and wa.s concentrated. The residue was purified by HPLC (Zorbax® 

C-18 ODS packing material [Agilent Technologies, Santa Clara, CA], 250x2.54 column, 

mobile phase A: 0.1 %,trifluoroacetic acid in H20; B: 0.J % triflnoroacctic acid in CH3CN; O­

J 00% gradient) to provide the title compound as a trifluoroacctic acid salt. The 

trifluoroacetic acid salt wa& dissolved in a mixture of methylene chloride and methanol, and 

10 was treated with JM solution ofHCl in ether. Removal of the volatiles afforded the title 

compound as a HCI salt. MS (DCJ/NI-h) m/z 338 (M+Ht. 

EXAMPLE 136 

l-rncthyl-N-(3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-l­

yl)mcthyl)phcnyl)cyclopropanccarboxa:midc 

15 A solution ofEX.!L\1PLE 89 (20 0.08 mmol), 1-mcthylcyclopropanecarboxylic 

acid (10 mg, 0.096 mmol), HATU (2-( lH-7-azabenzotriazol-J-yl)-1,1,3,3-tctramethyl 

uronium hexafluorophosphatc methanaminium) (38 mg, O.l rnmol) and trietbylamine (20 mg, 

0.2 mmol) in dirncthylacetamide (2.5 mL) was stirred at room temperature for J 8 hours, and 

concentrated. 'The resid_ue '\Vas dissolved in a l: 1 n1ixture of dimethylsulfoxide/1nef1an.ol, ai1d 

20 separated by HPLC (Waters Snnfire® C-8 analytical column [Milford, MA], 0.1 % 

trifluoroacctic acid'water/CH3CN) to provide the title compound. MS (DCJ/NFJ:) m/z 338 

(M+H)'; 1H NMR (500 MHz, D20/dimc!hylsulfoxidc-dc.): o 0.57 0.69 (m, 21n, J .02 - J .10 

(m, 2H), J .38 (s, 3H), l .57 - l .65 (m, 4H), 2.29 - 2.44 (m, 4H), 3.87 (s, 2H), 6.89 (d, .63 

Hz, lH), 7.23 (t, .!=7.93 Hz, lH), 7.42 (s, Hi), 7.46 (d,J=8.24 Hz, JH). 

25 EXAMPLE 137 

2-methyl~N-(3-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin-1-

yl)mcthyllphenyl)cyclopropanecarboxamidc 

The title compound ·was prepared according to the procedure for EXAMPLE 136, 

subotiluting 2-methylcyclopropanccarhoxylic acid for .!-mcthylcyclopropanccarboxylic acid .. 

30 MS (DCI/NH3) m/z 338 (M+H)'. 

EXAMPLE 138 

3-cthoxy-N-(3-( ( 4-oxo-3,4 ,5 ,6, 7 ,8-hcxahydrophthalazin-1-yl)mcthyl)phcnyl)propaoamidc 
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The title compotmd was prepared according to rhc procedure for EXAMPLE 136, 

substituting 3-ethoxypropanoic acid for 1-mcthylcyclopropanccarboxyiic acid. :VIS 

(DCl/1'.1'h) m/z 356 (M+H) ; 1H NMR (500 MHz, D20/dimcll1ylsnlfoxide-d6): o 1H NMR 

(500 MHz, Solvent)8 1.08 (t,J=7.02Hz, 3H), 1.54-1.64 (m, 4H),2.32-2.42(m,4H), 2.51 

5 (t, ./=6.26 Hz, 2H), 3.43 (q, ./=7.02 Hz, 2H), 3.64 (t, J=6.26 Hz, 2H), 3.88 (s, 2H), 6.90 (d, 

.!=7.63 Hz, IH), 7.24 (t, .!=7.78 Hz, JH), 7.36 (s, IH), 7.48 (d, J-·7 93 Hz, !H). 

EXAMPLE 139 

5-oxo-N-(3-(( 4-oxo-3,4,5,6,7 ,8-hcxahydrophtba!azin-1-yl)methyl)phenyl)-L-proiinamide 

The title compound was prepared according to the procedure for EXAY!PLE 136, 

l 0 suhstituting (S)-5-oxopyrrolidine-2-carboxylic acid for '.-methylcyclopropanccarboxylic acid. 

15 

MS (DCI/'4!·1 3) m!z 367 ('vl+H)'; 1H NMR (500 MHz, D201dimetbyl.sulfoxide-d6): 8 1H 

NMR (500 \1Hz, Solvent) 8 1.56 - 1.66 (m, 4H), 1.93 - 2.03 (rr~ HI), 2.14 - 2.27 (m, 2H), 

2.32 - 2.43 {m, SH), 3.96 (s. 2H), 4. l 9 ( dd, .!=8. 70, 4 .42 Hz, IH), 6.94 ( d, J=7 .63 Hz, 1 H), 

7.27(t,J=7.93 Hz, lH), 7.40(s, IH), 7.49 (d,J,~7.93 IH). 

EXAMPLE 140 

5-oxo-N-(3-( ( 4-oxo-3, 4,5 ,6, 7 ,8-bcxahydrophthalazin-1-yl)methy l)phcnyl)-D-prolinamidc 

The title compound was prepared according lo the proccclurc for EXAMPLE 136, 

substituting (R)-5-oxopyrrolidinc-2-carboxylic acid for 1-mcthykyclopropanccarboxylic 

acid. MS (DCJ/NI-h) m/z 367 (M+HJ'; 1H NMR (500 MHz, D20/dimcthylsulfoxidc-d6): o 
20 1.56 - 1 .66 (m, 4H), 1.93 - 2,02 (m. I H), 2.13 - 2.25 (m, 2H), 2.32 - 2.42 (m, SH), 3.89 (s, 

2H),4J8 (dd,.!=8.70,4.42Hz, IH),6.94 (d,J=7.63 Hz, lH), 7.27 (t,J=7.93 Hz, IH), 7.39 

(s, IH), 7.49 (d, J=8.24 Hz, Hf). 

25 

EXA'v!PLE 1'11 

N1 -(3-( (4-oxo-3,4,5,6, 7,8-hcxahydrophthalazin-1-yi)metby!)pbenyl)cyclopropanc-l, 1-

dicarboxamidc 

The title cornpouod was prepared according to the procedure for EXAMPLE 136. 

substituting 1-carbamoylcyclopropanccarboxylic acid for 1-methylcyclopropaneca:rboxylic 

acid. MS (DCl!NH3) m/z 367 (M+H)'; 1H NMR (500 Y!Hz, D20/dimctbylsulfoxide-d6): o 
1.35- 1.4,l (m, 4H), 1.55 - 1.67 (m, 4H), 2.31 - 2.44 (111, 4H), 3.88 (s, 2H), 6.91 (d,J=7.63 

30 Hz, JH), 7.26 (t,J=7.78Flz, IH), 7.40(s, IH), 7.43 (d,J=7.93 Hz, JH). 

EXAMPLE 142 

2-(bcnzy loxy )-N-(3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)mcthyl)phcmyl )a cetarnide 
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The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 2-(benzyloxy)acetic acid for l-rnethylcyclopropanecarboxylic acid. MS 

(DCI/Nl'h) rn/z 404 (JVFH)
1

; 
1H NMR (500 MHz, D20/dimethylsulfoxidc-dti): 8 1.56 - 1.64 

(m, 4H), 2.32 - 2.42 (m, 4H), 3.89 (s, 2H), 4.06 (s, 2H), 4.60 (s, 2H), 6.93 (d . .!••7.63 Hz, lHl, 

5 7.26 (t, J=7.78 Hz, JH), 7.31 - 7.34 (m, lH), 7.36 - 7.42 (m, 5H), 7.50 (d, .!=7.93 Hz, !HJ. 

EXAMPLE 143 

N-(3-( (4-oxo-3 ,4.5,6, 7,8-hcxahydrophthalazin- l -y l )methyl )phenyl )-3-phenylpropanarnide 

The title compound was prepared according to the procedure for EXAMPLE l 36, 

substituting 3-pbenylpropanoic acid for 1-mcthylcyclopropanecarboxylic acid. MS 

l 0 (DCl/NH3) m/z 388 (M+H)'; 1H NMR (500 MHz, D20/dimethylsulfoxide-d(,): o 1.55 - L65 

(m, 4H), 2.32 2.42 (m, 4H), 2.60 (t, J=7.63 Hz, 21-I), 2.89 (t, J=7.63 Hz, 2H), 3.87 (s, 21-I), 

6.89 (d, J=7.63 Hz, JH), 7.18 (t, .!=7.17 Hz, lH), 7.21- 7.26 (m, 3H), 7.28 (t, .!=7.48 Hz, 

2H), 7J2 (s, lHJ, 7.45 (d,.!=8.24 Hz. lH). 

EXAMPLE 144 

15 3-(2,5-dimethoxyphcnyl)-"1-(3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-1-

yl)methyl)phenyl)propanamide 

20 

The title compound was prepared according lo procedure for EXAMPLE 136, 

substituting 3-(2,5-dimcthoxyphcnyl)propanoic acid for 1-mcthylcyclopropanecarboxylic 

acid. 'viS (DC!/Nlh) rn!z 448 (MiH). 

EXAMPLE 145 

"1-(3-( ( 4-oxo-3, 4 .5 ,6, 7,8-bcx ahydrophthalazin-1-yl)methy l)phcnyl)-1-

phen y lcyclopropanccarbox amide 

The titk compound was prepared according ro the procedure for EXAMPLE 136, 

substituting 1-phenylcyclopropanecarboxylic acid for 1-mcthylcyclopropanecarboxylic acid. 

25 MS (DCI/l\fh) m/z 400 (M+H)'. 

EXl\.i\l!PLE 146 

(2S)-1\-(3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-bexabydrophihalazin- l-yl)rncthyl)phenyl)-2-phenylbutan amide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting (S)-2-pbenylbutanoic acid for l-mcthylcyclopropanecarboxylic acid. MS 

30 (OCl1'.NH3) rn!z 402 (M~ HJ'. 

EXAMPLE 147 

N-(3-( (4-oxo-3 ,4 ,5,6, 7 ,8-hexabydrophthalazin-1-y l)methyl)phcnyl)-4-pheuylbutanamide 
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The title compound was prepared according tu procedure for EXAMPLE l 36, 

substituting 4-phenylbutanoic acid for 1-rnethylcyclopropanecarboxylic acid. MS (DCI/)!H1) 

m/z 402 (M+H/. 

EX,'\i\1PLE 14 8 

5 2-(3-mcthy1.phcnoxy)-N-(3-(( 4-oxo-3 .4,5,6, 7,8-hexabydrophthalazin-l­

yl)methyl)phcnyl)acctamide 

JO 

The title componnd was prepared according to the procedure for EXAMPLE l 36, 

substituting 2-(m-tolyloxy)acetic acid for 1-mcthykyclopropanecarboxylic acid. MS 

(DCI/1'1'-h) m!z 404 CM+Hf. 

EXAMPLE 149 

2-(2-methylphenoxy).N-(3-( ( 4-oxo-3, 4,5 ,6, 7 ,8-hexahydrophthalazin- l -

yl )methyl)phenyl)acetamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 2-(o-tolyloxy)acctic acid for l-methylcyclopropanccarboxylic acid. MS 

15 (DCI!NH3) m/z 404 (M+H). 

EX.\MPLE 150 

2-( 4-methylphenoxy )-N-(3-( (4-oxo-3, 4 ,5,6, 7 ,8-hexahydrophthalazin-1-

yl Jmcthyl)pheny l)acetamide 

The title compound was prepared according to procedure for EXAMPLE 136, 

20 substituting 2-(p-tolyloxy)acctic acid for 1-metbylcyclopropanccarboxylic acid. MS 

(DC1/NH3) m/z 404 (M+H)+; 1H NMR (500 MHz, D20Jdimethylsulfoxidc-d6): o l .56 - 1.65 

(m, 4H), 2.23 (s, 3H), 2.33 - 2A4 (m, 4H), 3.89 (s, 2H), 4.61 (s, 2H), 6.88 (d. J=8.54 Hz. 2H), 

6.94(d,./=7.63Hz, lH), 7.Jl (d,J=8.24 Hz,2H), 7.27(t,J=7.78Hz, JH), 7.41 (s, IH), 7.50 

25 

( d, J=8.24 Hz, I H). 

EXAMPLE 151 

(2R)-2-methoxy-N-(3-( ( 4-oxo-3 ,4,5, 6, 7, 8-hcxahydrnphtb alazin- l -yl)m::.thyl)phenyl)-2-

phenylacetamidc 

The title compound was prepared according to procedure for EXAMPLE 136, 

substituting (R)-2-methoxy-2-phenylacctic acid for 1-metbylcyclopropanecarboxylic acicL 

30 MS (DCl/NH,) m/z 404 (M+Hf; 'I-l NMR (500 MHz, D20/dimethylsuJfoxide-d6): 8 1 

1.66 (m, 411), 2.29- 2.44 (m, 4H), 3.35 (s, 3H), 3.87 (s, 2H), 4.81 (s, HI), 6.91 (d, .1=7.63 Hz, 

!HJ, 7 (t,J=7.93 Hz. IH), 7.33 - 7.36 (rn, JH), 7.39 (t, ./=7 17 Hz, 2H), 7.45 - 7.49 (m, 

3H), 7.52 (d, J=8.24 Hz, IH). 
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EXAMPLE 152 

12S)-2-methoxy-N-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-bcxahydrop hthalazin- J -yl)methyl)phcnyl)-2-

phenylacetamidc 

The title compound wa.s prepared according to the procedure for EXAMPLE 136. 

5 substituting (S)-2-methoxy-2-phenylacetic acid for 1-mcthylcyclopropanecarboxylic acid. 

10 

15 

20 

30 

MS (DCJ/NH3J m/z 404 (M+Hf; 1H NMR (500 MHz, 0 20/dimethylsulfoxidc-d,;): 8 1 

1.66 (m, 4H), 2.30- (m, 4H), 3.34 (s, 3H), 3.87 (s. 2H), 4.81 (s, IH), 6.91 (d, .63 Hz, 

IH . ~ 'l5 (. J=7 o" H ·1") 7 3' - ~ 0 r. r IH' 7 19 ( : ), 1, ..... ti ... j z~ ri) '· ,,... 1.~1., , __ n1, )~ ,._ t~ .17 Hz, 2H), 7.44 - 7.49 (m, 

3H), 7.51 (d, .!=8.24 Hz, lH). 

EXAl'vlPLE 153 

N-(3-(( 4-oxo-3 ,4,5 ,6. 7 ,8-hcxahydrophthalazin-1-yl )methyl)phenyJ )-3-pl1enoxypropanamide 

The title compound was prepared according to procedure for EX,'\:MPLE 136, 

substituting 3-phcnoxypropar1oic acid for 1-methylcyclopropanecarboxylic acid. MS 

(DCI/NI-11) m/z 404 (M +Hf. 

EXAMPLE 154 

N-(3-( ( 4-oxo··3 ,4,5 ,6, 7,8-bcxahydrophthalazin-1-y1 )methyl )pbcuyl)-4-thicn-2-ylbutan amide 

The title compound was prepared according to procedure for EXA.MPLE 136, 

substituting 4-(thiophcn-2-yl)butanoic acid for J-methylcycloprnpanccarboxylic acid. MS 

(DCJ/NI-b) 408 (" . ,,. ' ,vrtn) . 

EXAMPLE 155 

l-acetyl-N-(3-( ( 4-oxo-3 .4 ,.5 ,6, 7 .8-hcxahydrophthalazin-1-y l)mcthyl)phcny!)piperidinc-4-

carboxamide 

The title compound was prepared according 10 the procedure for EXAMPLE 136, 

substituting \ .acctylpiperidinc-4-carboxylic acid for J-rnethylcyclopropanecarboxylic acid. 

MS (DCl/NHi) m/z 409 (M+II)'; 1H NMR (500 MHz, D 20/dirnethy!sulfoxidc-d6): o J .36 -

146 (m. lH), 1.52- 1.67 (rn, SH), 1.79 (t, J=l4. l9 Hz, 2H). 2.02 (s. 3H), 2.30 - 2."13 (m, 4H), 

2.56 - 2,63 (m, lH), 3.06 (t, J=l2.97 lH), 3.85 - 3.90 (m, 2H), 3.97 (s, 2H), 4.39 (C. • 

.J=J 3.43 Hz, l H), 6.89 (d, J=7.63 Hz, l H), 7.24 (t, J=7.78 Hz, lH), 7,38 (s, lH), 7.48 (d, 

J=8.24 Hz, 1 H). 

EXAMPLE 156 

2-(3 ,5-di fl uorophcnyl )-N-(3-( ( 4-oxo-3 ,4 ,5,6, 7, 8-hexahydropbthalazin- l -

yl )mcthy l)phcnyl)acetamide 
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The title e-0mpound was prepared according to procedure for EXAMPLE l 36, 

substituting 2-(3,5-difluorophcnyl)acetic acid for 1-mcthylcyclopropanccarboxylic acid. MS 

(DC!/NH3) m/z 410 (M+H)'; 1H NMR (500 MHz, D20/d.imethylsulfoxide-d6): 8 1.53 - 1.67 

(m, 4H), 2.31 2.42 (m, 4H), 3.67 (s, 2H), 3.88 (s. 2H), 6.91 (d, .!=7.63 Hz, HI), 7.04 (d, 

5 .!=6.41 Hz, IH), 7.07-7.l3(m, JH), 7.25 (t,.!~7.93 Hz, IH), 7.36(s, lH), 7.46(d,.J=8.24 

Hz, H-l). 

EXA:VIPLE 157 

N2 -acetyl-N1 -(3-(( 4-oxo-3,4,5 ,6, 7, 8-bexahydrop hthalazin-1-yl)mcthyl )phenyl)-L-leuciuamidc 

TI1e title compound was prepared according to procedure for EXAMPLE 136, 

10 substituting (S)-2-acctam.ido-4-mcthylpcntanoic acid for 1-methylcyc!opropanccarboxylic 

acid. MS (DCI/NI-13) m/z 411 (M+Hf; 1H NMR (500 Milz, D20/dimethylsulfoxide-d6): 8 

0.88 (d,J'= 6.71Hz,3H), 0.90 (d, 6.71Hz,3H), 1.43- 1.53 (m, 2H), l.56-1.66 (m, 5H), 

l.87 (s, 3 H), 2.29 - 2.43 (m, 4H), 3.88 (s, 21-1), 4.39 (dd, .!=9.61, 5.34 Hz, lH), 6.91 (d, 

.!=7.63 Hz, JH), 7.25 (t,.!=7.78 Hz, lH), 7.38 (s, lH), 7.49(d,J=8.24 Hz, lH). 

15 EX/\JvlPLE 158 

N1-(3·((4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-l-yl)methyl)phcnyl)-N2 ,N2 -dipropyl-

L-aJ aninamidc 

The titie compound was prepared accordfog to procedure for EX/\.MPLE l 36, 

substituting (S)-2-( dipropylamino )propanoic acid for l-rnctbylcyclopmpanecarboxylic acid. 

20 MS (DC1/NH3) m/z 411 (M+H)+. 

EXAMPLE 159 

4-oxo· "1-(3-( ( 4·0XO· 3,4,5, 6, 7 ,8-hexahydrophthalazin-1-yl )metbyl)pbcnyl)-4-

phcnylbutanamide 

The title compound was prepared according to procedure for EXAJv!PLE 136, 

25 substituting 4-oxo-4-phenylbutanoic acid for ] -rncthylcyclopropanccarboxylic acid. MS 

(DCJ/NI-13) rn/z 411 (M-;-Ht; 1H NMR (500 MHz, D20/dimethylsulfoxide-d6): o I - 1.66 

(m, 4H), 2.31 - 2.42 (rn, 4H), 2.70 (t, .!=6.26 Hz, 2H), 3.32 (t, .!'=6.26 Hz, 2H), 3.87 (s, 2H), 

6.88 (d, .!=7 63 Hz, lB), (t, .!=7.93 Hz, JH), 7.37 (s, IH), 7.45 (d, .!=8.24 Hz. lH), 7.55 

(t, .!=7.63 Hz, 2H), 7.66 (t, .!=7.32 Hz, JH), 7.99 (t, .!=6.41 Hz, 2H). 

30 EXAMPLE 160 

N-(2-oxo-2-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophthalazin-1-

yi)mcthyl)ph~n ylamino )ethyl )benzamide 
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The title cornpoand was prepared according t0 procedure for EXAMPLE 136, 

substituting 2-benzamidoacctic acid for J-mcthylcyclopropanccarboxylic acid. MS 

(DCIINH3) rn/z 417 (M+H)"; 1H NMR (500 MHz, D,Oldimctbylsulfoxide-d6 ): o l.55 - L66 

(m, 4H), 2.31. - 2AO (m, 4H), 3.89 (s, 2H), 4 04 (s, 2H\ 6.92 (d, .!=7 .93 Hz, 11:1), 726 (t, 

5 J=7.93 Hz, lB), (s, lI-1\ 7A 7 (d, ./=8.24 Hz, J H), 7.49 - 7 .54 (m, 2H), 7.58 (t, .!=7.32 

10 

15 

20 

25 

Hz, JH), 7.85 - 7.90 (m, 2H). 

EXJ\MPLE J 61 

3-(3-rnethoxyphcnyl)-N-(3-(( 4-oxo-3,4.5 ,6, 7 ,8-hexahydrophthalazin- l -

yl)methyl)phcnyl)propanarnidc 

The title compound was prepared according to procedure for EXAMPLE 136, 

substituting 3-(3-methoxyphcnyl)propanoic acid for 1-mefhylcyclopropanccarboxylic acid. 

MS (DCI/Nl·h) rn/z 418 (lvl+H)+. 

EXAMPLE J 

3-(4-methoxypbenyl)-N-(3-(( 4-oxo· 3 ,4,5,6,7 ,8-hexabyd:rophthalazin-1-

yl)mcthy l)pbenyl )propanarnide 

The title compound was prepared according to procedure for EXAMPLE 136, 

substituting 3-(4-mcthoxyphcnyl)propanoic acid for 1-methylcyciopropanccarboxylic acid. 

MS (DCI/NH3) mfz 418 (M·1H) 1
• 

2-(3,4-dimcthylphenoxy )-N-(3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-1-

yl)methyl)phenyl)acctarnide 

The title compound was prepared according to procedure for EXAMPLE 136. 

substituting 2-(3,4-dimethylphenoxy)acctic acid for 1-methykyclopropanecarboxylic acid. 

MS (DC!!NH3) miz ,1J8 ('vl+H)'. 

EX;\MPLE lM 

(2R)-2-hydroxy-~-(3-(( 4-oxo-3 ,4 ,5 ,6, 7,8-hcxahydrophthalazin-1-yllmethyl )phenyl )-4-

phcny lbutanaroidc 

The title compound was prepared according to procedure for EXAMPLE 136, 

substituting (R)-2-bydroxy-4-phenylbutanoic acid for 1-mcthylcyclopropanecarboxyl.ic acid. 

30 MS (DCl/Nih) m/z 418 (M;--H)~; 1H NMR (500 MHz, D20/dimcthylsulfoxide-d6): 8 I .55, 

1.65 (m, AH), 1.80 - 1.90 (m, lH), 1.95 - 2 03 (m, lH), 2.31 - 2.44 (m, 4H), 2.69 (t, J=7.93 

Hz, 2H), 3.88 (s, 2H), 3.96 (s, l H), 4.01 (dd, J=8.09, 4. 12 Hz, Ill), 6.91 (d, J=7 .63 Hz, J H), 
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7.17-7.23 (m, 3H), 7.25 (t,.!=7.78 Hz, lH), 7.29 (t,.!=7.48 Hz, 2H), 7.49 (s, IH), 7.53 (d, 

.!=7.93 Hz, lH). 

EXAMPLE 165 

N-(3-( ( 4-oxo-3, 4 ,5 ,6, 7, 8-hexahydrophthalazin-1-yl )methyl)phenyl )-4-phcnox ybutanamidc 

5 The title compound was prepared according to procedure for EXAMPLE 136, 

substituting 4-phenoxybutanoic acid for 1-methylcyciopropanecarboxylic acid. MS 

(DCI/NH3) m/z 418 (M.+H)'; 1H NMR (500 MHz, D,O/dirncthylsulfoxide-d6): 8 1.55 - 1.67 

(m, 4H), 1.96 - 2.06 (m, 2H), 2.31 - 2.42 (m, 4H), 2.47 (t, .!=7.48 Hz, 2H), 3.88 (s, 2H), 3.99 

(1, .!=6.26 Hz, 2H), 6.87 - 6.91(m,2H), 6.91 - 6.96 (m, 2H), 7.24 (t, .!=7.78 Hz, lH), 7.26 -

10 7.30 (m, 2H), 7.36 (s, lH), 7.48 (d, .!=8.24 Hz, lH). 

EXAMPLE 166 

4-oxo-N-(3-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin- l-yl)methyl)phenyl)-4-thien-2-

ylbutanamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

15 substih1ting 4-oxo-4-(thiophen-2-yl)butanoic acid for 1-mcthylcyclopropanecarboxylic acid. 

MS (DCI/NH 3) m/z 422 (M+Hy+; 1H NMR (500 MHz, D20/dimethylsulfoxide-d6): 8 1.55 -

1.65 (m, 4H), 2.32 -2.42 (m, 4H), 2.69 (t,.!=6.41Hz,2H), 3.26 (t,.!=6.41Hz,2H), 3.87 (s, 

2H), 6.88 (d, .!=7.63 Hz, lH), 7.23 (t, .!=7.93 Hz, 111), 7.25 - 7.29 (m, lH), 7.37 (s, lH), 7.44 

(d,.!=8.24 Hz, 1H), 7.97 (cl,.!=4.88 Hz, lH), 7.99 (d,.!=2.75 Hz, IH). 

20 EXAMPLE 167 

2-( ( 4-metbylpyrimidin-2-yl )thio )-N-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophthalazin-1-

y 1 )111 cth y l)p hen y 1 )acetamid e 

The title compound was prepared according to procedure for EXAMPLE 136, 

substituting 2-( 4-methylpyrimidin-2-ylthio )acetic acid for 1-mcthylcyclopropanccarboxylic 

25 acid. MS (DCI/NH,) m/z 422 (M+Hf. 

EXAMPLE 168 

3-(2-chlorophcnyl)-N-(3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-

yl )methyl)phenyl )propanamide 

The title compound was prepared according to procedure for EXAMPLE 136, 

30 substih1ting 3-(2-chlorophcnyl)propanoic acid for 1-mcthylcyclopropanccarboxylic acid. MS 

(DCI/NH3) m/z 422 (M+F!). 

EXAMPLE 169 
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3-( 4-c;1lorophenyl)-'<-(3-((4-oxo-3,4,5,6, 7,8-hcxahydmpbthalazin- l­

yl)mcthyl)phenyl)propanamide 

The title compound was prepared according to procedure for EX/\MPLE 13(), 

substituting 3-(4-cblorophenyl)propanoic acid for 1-rnethylcyclopropanecarboxylic acid. MS 

5 (DCJ/Nl:l;) mlz 422 (M+H)'. 

EXr\MPLE 170 

3-methyl-N-( 3-( ( 4-oxo-3,4,5 ,6,7 ,8-hexahydrophtlrnlazin-1-y l)methyl)phcnyl)-2-

phenylpentanamide 

The title compound waB prepared according to procedure for EXA.MPLE 136, 

10 substituting 3-methyl-2-phenylpcntanoic acid for 1-mcthylcyclopropanecarboxylic acid. MS 

(DC1/NH3) mlz 430 (M+H). 

EXAMPLE 171 

2-( 4-chloro-2-mcthylphenoxy)-N-(3-(( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-1 

yl)mcthyl)pheny l)acctamide 

15 The title compound was prepared according to procedure for EXAMPLE l 36, 

substituting 2-(4-chloro-2-mcihylphenoxy)acctic acid for 1-methylcyclopropanecarboxylic 

acid. MS (DCl/J\<rl3) mJz 438 (M+Hf. 

EXAMPLE 172 

N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthalazin- l -yl)methy J )pheny!)-N'-phenylpeotancdi amide 

20 The title compound was prepared according to procedure for EXAMPLE 136, 

substituting 5-oxo-5-(phenylamino )pentanoic acid for l-mcthylcyclopropanccarboxylic acid. 

MS (DCIINH3) mlz 445 (M+H)+; 1H NMR (500 MHz, D20/dirnethylsulfoxide-d6): 8 J 

L65 (n~ 4H). L84 - L94 (m, 2H), 2.31 - (m, 8H), 3.87 (s, 2H), 6.89 (d, J=7.63 Hz, .IH), 

7.05 (t,.J=7.32 Hz, Hi), 7.24 (t,J=7.93 Hz, JH), 7.30 (t, J=8.09 Hz, 2H), 7.36 (s, lH), 7.48 

(d, J=8.24 Hz, JH), 7 (d, J=7.63 Hz, 2 H). 

EXAMPLE 173 

4-( 4-methoxyphenyl)-4-oxo-N-(3-( ( 4-oxo-3,4,5,6,7 ,8-hexahydrophthalazin-1-

yl)rncthyl)phenyl)butanamide 

The title compound was prepared according lo procedure for EXAMPLE J 36, 

30 substituting 4-( 4-metboxyphcnyl J-4-oxobutanoic acid for 1-meihylcycloproparn:carboxylic 

acid. MS (DCJ/NH,) m/z 446 (M+H)'. 

EXAMPLE 174 

N-(3-(( 4-oxo-3,4,5 ,6, 7 ,8-h<--xahydrophthalazin-J -yl )rncthyl)phenyl)-2,2-diphenylacctamide 
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5 

The title compound was prepared according to procedure for EXAMPLE 136, 

substituting 2,2-diphcnylacetic acid for l-methylcyclopropanecarboxylic acid. MS 

(DC1/NH3) m/z 450 (tvHH)'. 

EXAMPLE 175 

N-(3-( (4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydropbthalazin-1-yl )methy l)pbenyl)-3-

(pbenylsulfonyl)propanami de 

The title compound was prepared according to procedure for EXAMPLE l 36, 

substituting 3-(phcny!sulfonyl)propanoic acid for 1-mctbylcyclopropanecarboxylic acid. MS 

(DCI/Nfh) m/z 452 (M+H)'; 1 H NMR (500 MHz, D 20/dimethylsulfoxidc-d6): o l .52 - l. 70 

10 (m, 4H), 2.29 - 2.42 (m, 4H), 2 66 (t, ./=7.32 Hz, 2H), 3.59 (t, .!~7.32 Hz, 21'1), 3.87 (s, 2H), 

15 

6.90 (d, ./=7.32 Hz, JH), 7.20-7.26 (m, 2H), 7.37 (d,./=8.54 Hz, lH), 7.66 (t,J=7.63 Hz, 

2H), 7.74 (t, .!=7.48 Hz, I H), 7 .91 ( d, .1=7.32 Hz, 2H). 

EXA.i\.lPLE 176 

N-(3-( (4-oxo-3 ,4,5 ,6, 7 ,8-hexabydrophthalazin- l -yi)methyl)pbcnyl)-2-(3-

phenoxypheuyl)acetamide 

The title compound was prepared according to the procedure for EXAMPLE ] 36, 

substituting 2-(3-phenoxypht.'11yl)acctie acid for 1-rnethylcyclopropanccarboxylic acid. :tvfS 

(DCl/NH3) m/z 466 (MrH)+; 1H NMR (500 MHz, D20/dimethylsulfoxidc-d6): 8 1.54 - J .65 

(m, 4H}, 2.29 - 2.42 (m, 4H), 3.60 (s, 2HJ, 3.87 (s, 2H), 6.86 - 6.92 (rn, 2H), 6.98 - 7 03 (rn, 

20 3H), 7.10 {d, ./=7 .93 Hz, IH), 7.J 6 (t, .!~7.48 Hz, Ul), 7.24 (t, J=7 .78 Hz, JH), 7.32 - 7 .3 7 

(m, 2H), 7.38 - 7.42 (m, 2H), 7.46 (d, ./=8.24 Hz, 1 H). 

EXA'v1PLE l 77 

4-etbyl-N-(3-((4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)phcnyl)benzamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 4-cthylbenwic acid for 1-mcthylcyciopropanccarboxyl.ic acid. MS (DCI/NFh) 

m/z 388 (M+H)'. 

EXAMPLE 178 

3-fluoro-2-mcthyl-N-( 3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophthalazin-1-

yl )mcthyl)phenyl)benzarnide 

30 The title compound was prc;mrcd according to the procedure for EXAMPLE 136, 

substituting 3-fluorn-2-mcthylbcnzoic acid for J-mcthykyclopropauecarboxylic acid. MS 

(DCIINI-l3) m/z 392 (M~H)+. 

EXAMPLE i79 
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5-fluoro-2-mcthyl-N-( 3-( ( 4-oxo-3, 4 ,5,6, 7 ,8-hcxahydroph!hal azin-1-

y l)mcthyl)phcnyl)bcnz,amide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 5-fluoro-2-methylbenzoic acid for 1-methylcydopropanecarboxylic acid. MS 

5 (DCI/NH1) 111/z 392 (M+Hf. 

EXAMPLE 180 

3-fluoro-4-metbyl-N-(3-(( 4-oxo-3 ,4,5,6,7 ,8-hexahydrophthalazin-1-

yl)mcthyl)phcnyl)bcnzamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

10 substituting 3-fluoro-4-methylbenzoic acid for 1-methylcyclopropanecarboxylic acid. MS 

(DCl!NH1) m/z 392 (lvi+Hr. 

EXAMPLE 181 

2,3-difl uoro-N-(3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)phenyl )benzamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

15 substituting 2,3-difluorobenzoic acid for 1-mcthylcyclopropanecarboxylic acid. MS 

(DCl/NI·h) rn/z 396 (M+H)'. 

EXAMPLE 182 

2,4-difluoro-N-(3-( ( 4-oxo-3, 4 ,5 ,6,7 ,8-hexa11ydrophtlrnlc.2.in- l -y l)rnethyl)phcnyl)bcnzamide 

The title compound was prepared according to the procedure• for EXA.MPLE 136, 

20 substituting 2,4-difluorobenzoic acid for 1-methylcyclopropanecarboxylic acid. MS 

(DC11NH3) m/z 396 (M+Hf. 

EXAMPLE Hi3 

2 ,5-difl uoro-N-(3-( ( 4-oxo-3 ,4,5 ,6, 7, 8-hexahydrophthal azin-1-yl)methyl)phcnyl)bcnzamide 

The title compound was p1·epared according to the procedure for E:X:i\.MPLE 13 6, 

substituting 2,5-difluorobenzoic acid for 1-mcthylcyclopropanecarboxylic acid. MS 

(DCI/Nl'h) rn!z 396 (M+Hf. 

EXAMPLE 184 

3 .5-difluoro-N-(3-( ( 4-oxo-3 ,4,5 ,6.7 ,8-hexa hydrophthalazin- l-yl)methyl)phenyl)benzamide 

The title compound was prepared acc.ording to the procedure for EXAMPLE 136, 

30 substituting 3,5-difluorobcnzoie acid for 1-metbyl.cyclopropanecarhoxylic acid. MS 

(DCI/NH3) m/z 396 (M+H)'. 

EXAMPLE 185 

N-(3-(( 4-oxo-3, 4,5 ,6, 7 ,8-hexahydrophthalazin- l-yl)rnetbyl)phcny 1)-4-propylbcnzarnide 



The tiik compou:id was ·1reparcd according to the procedure for EXAMPLE 136, 

substitt1ting 4-propylbenzoic acid for l-mcthylcyclopropanccarboxylic add. MS (DCl!NFh) 

rn/z 402 (M 'H)'. 

EXAMPLE 186 

5 4-isopropy 1-N-(3-(( 4-oxo-3, 4 ,5,6, 7 ,8-hexahydrophthalazin-1-yl)mcthy i )phenyl )bcuzarnidc 

The title compound was prepared acrnrding to the procedure for EXAIV1PLE 136, 

substituting 4-isopropylbcnzoic acid for 1-rncthylcyclopropanecarboxylic acid. MS 

(DCI/Nfh) m/z 402 (M+rl/, 

EXAMPLE 187 

J 0 2-ethoxy-"f-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-h:::xahydrophtbalazin-1-yl )methyl )pbeny l)benzamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 4-ethoxybcnzoic acid for 1-mcthylcyclopropanecarboxylic acid. MS (DCI.INH3) 

m/z 404 fM+Hf 

EXA\!JPLE 188 

l 5 4-isopropoxy-N-(3-(( 4-oxo-3,4,5,6, 7,8-hcxahydrophthalazin-l-yl)mcthyl)phenyl Jhenzamide 

The title compound was prepared according to the procedure for EXl\MPLE 136, 

substituting 4-isclpropoxybcnzoic acid for 1-methylcyclopropanccarboxylic acid. MS 

(DCI/NI-h) m/z 418 (Mi Hr; tH N?vlR (500 MHz, D 20 1dimcthylsulfoxidc-dG): o L30 (d, 

J=6.10 Hz., 6H), I - l .67 (m, 4H), 233 -2.46 (m, 4H), 3.91 (s, 2H), 4.67 - 4.80 (m, JH), 

20 6.94 (d, .T-7.63 Hz, HI), 7.02 (d, .!=8.85 Hz, 2H), 7.29 (t, J=7.78 Hz, lH), 7.55 (s, lH), 7.62 

(d, .1'·'8.24 Hz, lH), 7.89 (d, .!=8.85 Hz, 2H), 

EXAMPLE 189 

4-( diethyl amino )-J\-(3-( (4-oxo-3,4, 5 ,6, 7 ,8-hexahydrophthalazin-1-

yl)mcthy I )phcny l)benzamide 

The title compound was prepared according to the procedure for EXAMPLE J 36, 

substituting 4-( diethylamino )bcnzoic acid for 1-mcthylcyclopropanecarboxylic acid. MS 

(DCiiNH3) m/z 431(M+Hf; 1H NMR (500 MHz, D20/dimctbylsulfoxide-d6). 8 Ll l (t, 

J=7.02 Hz, 6H), 1.57 - 166 (m, 4H), 2.34 - 2.44 (rn, 4F-n, 3.45 (q, .1=7,()2 Hz, 4H), 3.91 (s, 

2H), 6.87 (d, .!=8.85 Hz, 2H), 6.91 (d, J=7.63 Hz, HI), 7 (t, .!=7.93 Hz, IH), 7.55 (s, Hf), 

30 7.62 (d, .J=8.24 Hz, lH), 7.85 (d, .1=8.85 Hz, 2H). 

EXAMPLE 190 

4-butoxy-N-(3-((4-oxo-3, 4,5, 6, 7, 8-hexahydrophthalazin- l -yl )mcthy l)phenyl)bcnzamidc 
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The title compound was prepared according to the procedure for EXA.MPLE 136, 

substituting 4-butoxybcnzoic acid for 1-mcthylcyclopropanecarboxylic acid. MS (DCl/NH3) 

m/z 432 (M+H)". 

EXAMPLE l91 

2-fl uoro-N-(3-( ( 4-oxo-3,4,5 .6, 7 ,8-hcxahydrophthalazin-1-yl)mcth y l)phenyl)-5-

(tri fluorornetby l)be!1zamidc 

The title compound was prepared according to the procedure for EX,!\ MP LE 136, 

substituting 2-fluoro-5-(tlifluororncthyl)benzoic acid for l-mcthykyclopropa11ecarboxylic 

acid. MS (DCliNFb) m/z 446 (M+Hf. 

EXAMPLE 192 

2-chloro-N-(3-( ( 4-oxo-3 ,4,5 ,6, 7,8-hexahydrophthalazin- l -y!)methyl )phcn y 1 )-5-

(trifluoromcthyl) bcnzamide 

The title compound was prepared according to the procedure for EX,l\MPLE 136, 

snbstiluting 2-chloro-5-(trifluoromethyl)benzoic acid for 1-metbylcyclopropanecarboxylic 

15 acid. MS (DCJ/NH3) m/z 4(:)1 (lvFHt. 

EMMPLE 193 

N-(3-( ( 4-oxo-3, 4 ,5 ,6,7 ,8-hcxahydropbthalazin-1-y l)methyl)phcny 1 )-2-furamide 

The title compound was prepared according to the procedure for EX,l\MPLE 136, 

substituting furan-2-carboxylic acid fur 1-mcthylcyclopropanccarboxylic acid. MS 

20 (DCJ/NH3) m/z 350 (M+IIt. 

EX,l\MPLE 194 

N-(3-( ( 4-oxo-3A,5 ,6, 7 ,8-hexahydrophthalazin-J -yl)mcthyl )phenyl)-3-furamide 

The title compound was prepared according to the procedure for EXAMPLE J 3(1, 

substituting furan-3-carboxylic acid for 1-methylcyclopropanecarboxylic acid. MS 

25 (DCliNH3) m/z 350 (M+H)+. 

EXAMPLE 195 

2,5-dimcthyl-N-(3-( ( 4-oxo-3 ,4,5,6, 7 ,8-hexabydrophthal azin- l -y l)methyl)phenyl)-3-furamidc 

The title compound was prepared according to the procedure for EXA .. MPLE 136, 

substituting 2.5-dimetbylfman-3-carboxylic acid for 1-methylcyclopropanecarboxylic acid. 

30 MS (DCI/Nlh) m/z 378 (l'vFH)' 

EXAMPLE 196 

N-(3-( (4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)methyl )phenyl )thiophcnc-2-carbo xamidc 



The title compound was prepared according to the procedure for EXAMPLE I 36, 

substituting thiophene-2-carboxylic acid for 1-methylcyclopropanccarboxylic acid. MS 

(DC!/NH3) m/z 366 (M+H}'. 

EXAMPLE 197 

5 K-(3-(( 4-oxo-3.4,5 ,6, 7 ,8-hexahydrophihalazin-1-y l)rnethy l)phcnyl)thioph cnc-3-carboxamide 

The title compound was prepared according to the procedure for EXAMPLE J 36, 

substituting thiophene-3-carboxylic acid for 1-melhylcyclopropanccarhoxylic acid. MS 

(DCI/Nfh) m/z 366 (M+Hl; 1H N\1R (500 MHz, D 20/dimethylsulfoxide-d6): 8 1.54 - 1.66 

(m, 4H), 2.32 - 2.44 (m, 4H), 3.92 (s, 2H), 6.96 (d, .!=7.63 Hz, IH), 7.30 (t, .93 Hz, 111). 

10 7.53 (s, lH), 7.59 7.65 (rn, 3H), 8.31 (dd,.!'=2.75, l.53 Hz, JH). 

EXAMPLE 198 

3-methyl-N-(3-( (4-oxo-3 ,4,5 ,6, 7,8-hexahydrophthalazin- I -yl)methyl)phenyl)thiophenc-2-

carboxamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

15 substituting 3-mc:thylt11iophcnc-2-carhoxylic acid for 1-methylcyclopropanecarboxylic acid. 

MS (DCI/NH3) m/z 380 (M+Ht. 

EXM1PLE 199 

5-methyl-N-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7,8-hex ahydrop hthalazin-1-yl)rncthy l)phcny\)thiophene· 2-

carboxamide 

20 The titie compound was prepared according to the procedure for EXAMPLE 136, 

substituting 5-methylthiophenc-2-carboxylic acid for 1-methylcyclopropanecarboxylic acid. 

MS (DCI/NH3) m/z 380 (M-+H)'. 

EXAMPLE200 

N-(3-((4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrnphtbalazin- l-yl)methyl)phcnyl )-1 H-pyTI'ole-2-

carboxamidc 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting p:yTrole-3-carboxylic acid for l-me1hylcyclopropanccarhoxylic acid. MS 

(DCI/NH3) m/z 349 ('vl+Hf; 1H NMR (500 MHz, D20/dimcthylsulfoxide-ch): 8 156 - 1.66 

(m, 4H), 2.33 - 2.44 (m, 4H), 3.91 (s, 2H), 6.18 (dd, .1=3.51, 2.29 Hz, lH), 6.92 (d, .!=7.63 

30 Hz, lH), 6.98 (d,.J'=l.53 Hz, IH), 7.03 - 7.07 (m, lH), 7.27 (l,J=7.93 Hz, HI), (s, HI), 

7.60 (d, .!=7.93 Hz, HI). 

EX.AJvlPLE 201 
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J -methyl-N-(3-(( 4-oxo-3 ,4,5,6,7 ,8-hexahydrophtha!azin-1-yl)methyl)phenyl)-1 H-pyrrole-2-

carboxami de 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 1-mcthyl-J H-pyrrole-2-carboxylic acid for 1-mcthylcyclopropanccarboxylic 

5 acid. MS (DCI/Nl-13) m/z 363 (M+H)'. 

EXAMPLE202 

2, 5-dimcthyl-N-(3-( ( 4-oxo-3 ,4 ,5, 6, 7 ,8-bcxahydrophthalaziu-1-y l)rncthyl)pheny 1)-1 H-pyrrole-

3-carboxarnj de 

The title compound was prepared according to the procedure for EXAMPLE 136, 

10 substituting 2,5-dimetbyl-lH-pynole-3-carboxylic acid for 1-mcthylcyclopropanecarboxylic 

acid. MS (DCI/Nl-13) m/z 377 (M+I-I/_ 

15 

20 

EXAMPLE203 

l ,2,5-trimethy l-N-(3--( ( 4-oxo-3 ,4 ,5 ,6,7 ,8-hexahydrophthalazin-1-y !)methyl )phenyl )-1 H­

pyrrole-3-carboxamide 

The title compound was prepared according to the procedure for EXAMPLE ] 36, 

substituting l-methyl-lH-pyrrole-3-carboxylic acid for 1-mcthylcyclopropanecarboxylic 

acid. MS (DCI/Nl·J,) m/z 363 (M+H)1
• 

EXAMPLE 204 

N-(3-(( 4-oxo-3,4,5,6,7 ,8-hexahydrophtha1azin-J-yl)rnetl1yl )pbenyt)-1,3-tbiazolc-2-

carboxamidc 

The title compound was prepared according to the procedure for EXAMPLE 13 6, 

substituting thiazole-2-carboxylic acid for 1-methylcyclopropanccarboxylic acid. MS 

(DCI/NH3) m/z 367 (M+H)'. 

EXAMPLE 205 

25 N-(3-( ( 4-oxo-3 ,4,5 ,6, 7,8-hexahydrophthalazin-1-y1 )methy l)phenyl)-1,3-thi azole-4-

30 

carboxamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substitLtting thiazolc-4-ca.rboxylic acid for 1-methylcyclopropanecarboxylic acid. MS 

(DC1/NH3) rn/z 367 (M+Hf. 

EXAMPLE206 

N-(3-( ( 4-oxo-3,4,5,6, 7,8-hexahydrophthalazin- l-yl )methyl)phcny !)- J ,3-thiazole-5-

carboxamide 
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The title compound was prepared according 10 the procedure for EXAMPLE 136, 

substituting thiazolc-5-carboxylic acid for 1-mcthylcyclopropanccarboxylic acid. MS 

(DCI/NH,) rniz 367 (M+H)'; 'H NMR (500 MHz, D20/dimethylsulfoxide-d6): 8 1.54 - l.67 

(m, 2H), 2.32 - (rn, 2H). 3 .92 (s, 2H), 7 .00 (d, .1=7.63 Hz, lH), 7.32 (t, .!=7.93 Hz, J Hl, 

5 749 (s, IH), 7.59 (d, .!=8.24 Hz, IH), 8.66 (s, JH), 9.27 (s, lH). 

EXAMPLE208 

N-(3-(( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophthalazin-l -yl)metbyl)phenyl)isoxazok-5-carboxamide 

The title compound was prepared according to the procedure for EY.AMPLE 136, 

substituting isoxazole-5-carboxylic acid for 1-methylcyclopropanccarboxylic acid. MS 

10 (DCI!NH3) m!z 351 (M+H)'; 1H Niv1R (500 MHz, D20/dimethylsulfoxidc-d6): o 1.54 1.68 

15 

(m, 4H), 2.33 - 2.45 (m, 4H), 3.93 (s, 2H), 7.03 (d, .!=7.63 Hz, IH), 7.22 (d, 14 Hz, IH), 

7.34 (t, .93 Hz, lH), 7.54 (s, lH), 7.63 (d,.1=7.93 Hz, lH), 8.77 (d,J=l.83 Hz, lH). 

EXAMPLE 209 

3 ,5-dimcthyl-N -(3-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl)methyl)phenyl )isoxazo le-4-

carboxamide 

The title compound was prepared according to the procedure for EXALvlPLE 136, 

substituting 3,5-dirnethylisoxazole-4-carboxylic acid for l-mcthylcyclopropanecarboxylic 

acid. MS (DCl/Nih) m/z 379 (M+Bf. 

EXAMPLE210 

20 N-(3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-yl )mcthyl)phenyl)nicotinamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting nicotinic acid for 1-melhylcyclopropanccarboxylic acid. MS (DCl!NH,) m/z 361 

(M-H/. 

EXA.MPLE 211 

25 N-(3-((4-oxo-3, 4 ,5 ,6,7 ,8-hcxahydrophthalazin-1-yl)methy l)p hcnyl)isonicotinarnide 

Tue title compound was prepared according to the procedure for EXAMPLE 136, 

substituting isonicotinic acid for 1-mefhylcyclopropanecarboxy!ic acid. MS (DCl/NI-b) rn/z 

361 (M+Ht; 1H NMR (500 MHz, D20/dimethylsulfoxide .. d6): o 1.57 - 1.68 (m, 4H), 2.33 -

2.45 (m, 4H), 3.94 (s, 2H), 7 04 ( d, .!=7.63 Hz, l.Hl, 7.36 (t, .!·~7. 78 Hz, 1 H), 7.56 (s, lHJ, 

30 7.66 (d, J=8.24 Hz, lH), 8.10 (d, J6.41 Hz, 2H), 8.90 (d, J=6.10 Hz, 2H). 

EXA..:vlPLE 2 

3-hydrnxy-N-( 3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxa hydrophthafazin-1-yl)methyl)pheny l)pyridinc-2-

carboxamide 
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The title compound was prepared according to 1he procedure for EXAMPLE J 36, 

substituting 3-hydroxypicolinic acid for 1-mcthylcyclopropanccarboxylic acid. MS 

(DCJINH1) rn/z 3TI (M+H)'. 

EXAMPLE213 

5 2-hydroxy-N-(3-(( 4-oxo-3,4,5,6, 7 ,8-hcxahydrophthalazin-1-yl)mcthyl)pbcnyl)nicotinamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substitming 2-bydroxynicolinic acid for 1-rncthy lcyclopropanecarboxylic acid. MS 

(l')CI NH ·. I , 77 (M+H'Y , ,/J 3)ffi:ZJ. \' _ _ ). 

EXA.MPLE 214 

l 0 6-hydroxy-N-(3-(( 4-oxo-3,4,5,6, 7 ,8-bexahydrophthalazin- l-yl)methyl)phcnyl)nicotinamidc 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 6-hydroxynicotinic acid for l-metl1ylcyclopropanecarboxylic acid. MS 

(DCI/l\n3) miz 377 (M+H)'; 1HNMR (500 MHz, D 20idirnethylsulfoxide-d6): 8 1.53 - 1.65 

(m, 4H), 2.32-2.43 (m, 4H), 3.91 (s, 2H), 6.45 (d.J=l0.07 Hz, JH), 6.95 (li J=7.63 Hz, lHJ, 

15 7.29 (t, J=7.93 Hz. l H), 7.46 (s, HI), 7.57 (d, J=8.24 Hz, 1 H), 7.98 (dd, J=9.76, 2. 75 Hz, 

ff!), 8.16 (d,.1=2.14 Hz. lH). 

EXAMPLE 215 

N-(3-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxabydrophthalazin-1-yl )metb y l)ph eny 1)-2-pyridin-2-y lacetamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

20 substituting 2-ipyridin-2-y[)acetic acid for 1-methylcyclopropaneearboxylic acid. MS 

(DCI/NH3) m/z 375 (M+H)'. 

EXAMPLE 216 

N-(3-( ( 4-oxo-3, 4.5 ,6, 7 ,8-hexahyd rophth alazi n- l -yl )meth yl)phenyl)-2-pyridin-3-y lacetami de 

The title compound was prepared according to the procedure for EXt\MPLE 136, 

25 substituting 2-(pyridin-3-yl)acetic acid for l-methylcyclopropanecarboxylic acid. MS 

(DCl/l\H,) m/z 375 (M+H)'; 1HNMR (500 MHz, D20/dimcthylsulfoxidc-d6): 8 1.54 - 1.66 

(m, 4H), 2.30 - 2.42 (m, 4H), 3.88 (s, 2H), 3.98 (s, 2H), 6.94 (d .. !=7.32 Hz, !H), 7.27 (t, 

30 

.!=7.93 Hz, lHJ, 7.38 (s, lH), 7.46 (d,J=8.85 Hz, JH), 8.04 (dd, 

(d,.1=8.24 Hz, lH), 8.81 (d,.l=5.49 Hz, lH), 8.85 (s, lH). 

EXAMPLE 217 

.93, 5.80Hz, JH), 8.52 

5-m cthyl-N-(3-( ( 4-oxo-3 A,5, 6, 7 ,8-hcxabydrophthal azin-1-y I )rnei.hy l)pheny l)pyrn.zinc-2-

caTboxamide 
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The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 5-methylpyrazinc-2-carboxylic acid for 1-methylcyclopropanecarboxylic acid. 

MS (DCI/NH3) m/z 376 (S'k·Ht; 1H NMR (500 MHz, D20/dimethylsu!Joxide-d6): o 1.54 -

1.69 (m, 4H), 2.34 - 2.46 (m, 4H), 2.63 (s, 3I-J), 3.93 (s, 2B), 7 00 (d, J=?.63 Hz, lH), 7.33 (t, 

5 J=8.09 Hz, lH), 7.68 - 7.74 (m, 2H), 8.68 (s, JH), 913 (d, J=l .22 Hz, IB). 

EXAMPLE218 

'.;-(3-(( 4-oxo-3,4 ,5,6, 7,8-hcxahydrophthalazin-1-yl)methyl)phcnyl)- IH-indole-3-

carbox amide 

The titk compound was prepared according to the procedure for EXAlvlPLE 136, 

10 substituting lH-indole-3-carboxylic acid for 1-rnethylcyclopropanecarboxylic acid. MS 

(DCl/NI+.) m/z 399 (M+H)'. 

15 

20 

EXAMPLE 219 

5-methyl-N-(3-( ( 4-oxo-3,4 ,5 ,6, 7,8-hexahydrophthalazin- l-yl)methyl)phenyl)- I -ph enyl-1 H­

pyrazolc-4-carboxamide 

The title compound was prepared according to the procedure for EXA.MPLE 136, 

substituting 5-methyl-l-phenyl-lH-pyrazolc-4-carboxylic acid for 1-

methylcyclopropanecarboxylic acid. MS (DCJ/'.'Jlh) rn/z 440 (M+H)'. 

EXAJv1PLE 220 

6-ch loro-N-( 3-( ( 4-oxo-3, 4 ,5,6, 7 ,8-hcxahydrophthalaziu-1-yi )mcthyl)phenyl )-2H-cbromene-

3-carboxamide 

The title compound was prepared according to the procedw·c for EXAMPLE 136, 

substituting 6-chloro-2H-chromene-3-carboxylic acid for 1-methy lcyclopropanecarboxylic 

acid. MS (DCJ/NH3) m/z 448 (M+H)'. 

EXAMPLE22l 

25 N3 ,N3-dimethyl-N 1 -(3-((4--oxo-3 ,4,5,6, 7,8-hexahydrophthalazin-l-yl)methyi)phcnyl)-beta-

alaninamide 

The tiik compound was prepared according to the procedure for EXAMPLE 136, 

substituting 3-(dimethylamino )propanoic acid for 1-mcthylcyclopropanecarboxylic acid. MS 

(DCI/NB3) m/z 355 (MHf) ; ;B NTvIR (500 MHz, D20/dirnethylsulfoxide-d6): o 1.55 - 1.66 

30 (rn, 4H), 2.30 2.43 (m, 4B), 2.77 - 2.93 (rn, JOH), 3.93 (s, 2H), 6.74 (s, IH), 6.90 (dd, 

J=S.09, 1.37 Hz, lI:l), 7.06 (d,J=7.63 Hz, IH), 7.37 (t,J=7.78 Hz, lH). 

EXAMPLE222 

4-(2-(3-bromophenyl )elhy J)-5,6. 7, 8-letrahydrnpb tbal azin-1 ( 2H)-onc 
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EXAMPLE 222A 

2-(3-bromophenyl)-N-methoxy-N-methyLacetamide 

To a solution of2-(3-bromophenyl)acetic acid ( 4.4 g, 20.56 mmol) in N,N­

dimcthylfom1amidc (! 25 ml) was successively added N.0-dimethylhydroxyamine (45 g, 

5 46.26 mmol), triethylamine (JO ml), J-ethyl-3-(3-dimetbylaminopropyl) carbodiimide 

hydrochloride (8.9 g, 46.26 mmol) and !-hydroxybcnzotriazole (6.24 g, 46.26 mmol). The 

reaction mixture was stim:d al room temperature overnight, and partitioned between ethyl 

acetate and brine. The organic phase was washed with brine, and concentrated. The residue 

was purified by flash chromato[,,'faphy on silica gel (50% ethyl acetate in hexane) to provide 

10 the title compound. MS (DCI/Nf-b) rn/z 258 (M"-Hf. 

EXAiv1I'LE 2228 

2-(3-hromophenyl)acetaldehydc 

A solution ofEXAMPLE 222A (2.5 g, 9.7 mmol) in anhydrous tetrahydrofuran (50 

ml) was treated with LiAlH4 (0.37 g, 9.7 mmol) at 0°C fur lO minutes, and quenched with 

15 water. The mixture was partitioned between ethyl acetate and saturated ammonium chloride. 

20 

25 

30 

The organic phase was washed with water and concentrated. The residue was purified by 

Ila.sh chromatography on silica gel (20% ethyl acetate in hexane) to provide the title 

compound. MS (DC!/NH3) m/z 199 (M+H)+ 

EXAMPLE 

3-(2-(3-bromophenyl)ethylidcne )-4 ,5 ,6, 7-tctrahy droisobcnzofuran- l (3 H )-one 

The title compound was prepared according to the procedure for EXAMPLE l C, 

substituting EXAMPLE 2228 for 2-fluoro-5-fonnylbcnzonitrile. MS (DCl/NH3) m/z 319 

(M+H)+. 

EXAMPLE 222D 

4-(2-(3-bromophenyl)cthyl)-5, 6,7,8-tctrahydrophthalazin-1 (2H)-one 

Tbe title compound was prepared according to the procedure for E)C..A.MPLE 2C, 

substituting EXAMPLE 222C for EXAMPLE 2B. \1.S (DCl/NFh) rn/z 333 ('vl+H) •. 

EXA.MPLE 223 

4-(2-(3-bromo-4-fluorophcnyl)ethy 1)-5 ,6, 7 ,8-tctrabydrophthalazin-1 (2H)-one 

EXAMPLE 223A 

2-(3-bromo-4-fluorophcnyl)acctaldchyde 
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JO 

The title compound was prepared according to the procedure for EXAMPLE 222, 

substituting 2-(3-bmmo-4-fluorophenyl)acetic acid for 2-(3-bromophcnyl)acctic acid in 

EXAMPLE 2238. MS (DCI/NH3) m/z 216 (M+H/. 

EXAMPLE 223B 

4-(2-(3-bromo-4-fluorophcnyJ)ethy 1)-5 ,6,7 ,8-tetrabydrophthalazin- I (2H)-one 

The title compound was prepared according to the procedure for EXAMPLE JC, 

substituting EXAMPLE 223A for 2-fluoro-5-fonnylbcnzonitrilc. MS (DCI/NH,) m/z 35 l 

(M+H)+. 

EXAMPLE224 

4-(2,2,2-trifluoro-1-phenylethyl)-5 ,6, 7 ,8-tetrahydrophthaJazin-1 (2H)-one 

EXAMPLE 224A 

3-(2,2,2-trifluoro-1-pheny lethy lide11e )-4,5, 6, 7-tetrahydro isobenzo furan-1 (3 H)-onc 

The title compound was prepared according to the procedure for EXAMPLE 1 C, 

substituting 2,2,2-trifiuoro-1-phcnylethanone for 2-fluoro-5-fonnylbcnzonitrile. MS 

15 (DCI/NH3) rnlz 295 (M+H) 1• 

20 

EXAMPLE 224B 

4-(2,2,2-trifluoro- l -phenylcthyl)-5 ,6, 7 ,8-tetrahydrophthalazin-l (21-1)-one 

The title compound was prepared according to the procedure for EXAMPLE 2C, 

substituting EXAMPLE 224.A for EXAMPLE 2B. MS (DCl/l~lh) rn/z 309 (M+I'rr. 

EXAMPLE 225 

2-hydroxy-4-methy J .. N-(3-( (4-oxo-3 A ,5 ,6 ,7 ,8-hexahydrophthalazii:- l 

yl)methy•.)pheny')benzarn.ide 

The ti1le compound was prepared according to the procedure for EXAMPLE 136, 

substituting 2-hydroxy-4-mcthylbeP.zoic acid for 1-mcihylcyclopropanccarboxylic acid. MS 

25 (DCI/~H3) mlz 390 (MH·lf. 

EXAMPLE 226 

4-acety l-N-(3-(( 4-oxo-3 ,4,5,6, 7 ,8-hcxahydrophthalazi n-1-yl)methy l)phcny l)bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 4-acctylbcnzoic acid for 1-rnetbylcyclopropam::carboxylic acid. MS (DCI!NH3) 

30 rn!z 402 (M-Hf; 'H t"MR (500 i'vfHz, D20/dimethylsulfoxidc-d6): o 1.54 1.69 (m, 4H), 

2.34 - 2AG (m, 41-I), 2.64 (s, 31-IJ, 3.93 (s, 2H), 6.99 (d, .!=7.63 Hz, lH), 7.32 (t, ./=7.93 Hz, 

UJ), (s, lH} 7.65 (d, Hz, lH), 8.01 - 8.05 (m, 2H), 8.05 - 8.10 (m, 2H). 

EXAMPLE 
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3-methoxy-4-methyl-N-( 3-( (4-oxo-3, 4 ,5 ,6,7 ,8-h exahydrophthal azin-1-

yl)methyl )phenyl)bcnzami de 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 3-mcihoxy-4-mcthylbenzoic acid for l-methylcyclopropanecarboxylic acid. MS 

5 (DCI/NH3) m/z 404 (M+H). 

EXAMPLE228 

4-ctboxy-N-( 3-( ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-y l)metbyl)pbenyl)benzamide 

The title compound was prepared according to tbc procedure for EXAMPLE 136, 

substituting 4-cthoxybcnzoic acid for 1-mcthylcyclopropanccarboxylic acid. MS (DCl/NH3) 

10 m/z404(M+H( 

EX/>.MPLE 229 

3-fluoro-4-methoxy-N-(3-( ( 4-oxo-3, 4,5, 6,7 ,8-bexahydrophthalazin-1-

yl)mcthyl)pheny l)benzamidc 

The title compound was prepared according to the procedure for EXAMPLE 136, 

15 substituting 3-fluoro-4-mcthoxybenzoic acid for l-mcthylcyclopropanecarboxylic acid. MS 

(DCt1:\IH3) m/z 408 (M+Ht 

EXAMPLE230 

N-(3-((4-oxo-3 ,4,5,6,7 ,8-hcxahydrophthalazin- l-yl)rncthyl)pbenyl)-1-naphtbamidc 

The title compound was prepared according to the procedure for EXA.MPLE 136, 

20 substituting J-naphthoic acid for 1-methylcyclopropanccarboxylic acid. MS (DCJ/NH3) m/z 

410 (M+H}j. 

EXAMPLE 231 

N-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-y l)m ethyl)phenyl)-2-naphthamide 

The title compound was prepared according to the; procedure for EX~\1PLE l 36, 

25 substituting 2-naphthoic acid for 1-methylcyclopropanccarboxylic acid. MS (DCI!NH3) rniz 

410 (M"'Hf. 

EXAMPLE 

5-chloro-2-bydroxy-N-(3-(( 4-oxo-3 ,4 ,5, 6,7 ,8-hexabydrophlhalazin- J -

yl)methyl)phcnyl)bcnzamidc 

30 The title compound was prepared according to the procedure for EXAMPLE 136. 

substituting 2-hydroxy-5-methy!benzoic acid for 1-mcthylcyclopropanecarboxylic acid. MS 

(DCiiNJh) m/z 390 (M+H)'. 

EXAMPLE 233 
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5 

4-lert-butyl-N-(3-(( 4-oxo-3 ,4,5,6, 7 ,8-hcxahydrophthalazin- l-yi)methyl )phenyl )benzarnide 

The tilie compound was prepared according to the procedure for EXAMPLE 136, 

substituting 4-tcrt-butylbenzoic acid for l-mctbylcyclopropanecarboxylic acid. 'v1S 

(DCl/NH3) m/z 416 (M+H)'. 

EXAMPLE 234 

4-( acetylamino )-N-(3-(( 4-oxo-3,4.5,6, 7,8-hcxahydrophthalazin-1-

yl)methy!)phcny l)bcnzamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 4-acetamidobenzoic acid for l-methylcyclopropanecarboxylic acid. MS 

I 0 (DCI/NH3) mlz 417 (M+H)'; 1H NMR (500 MHz, D20/dimctbylsulfoxidc:-d6): 8 1.53 - 1 .68 

(m, 4H), 2.10 (s, 3H), 2.33 - 2.44 (m, 4H), 3.92 (s. 2H), 6.95 (d,J••7.93 Hz, lH), 7.30 (t, 

J=7.93 Hz, lH), 7.56 (s, lH), 7.63 (d,.1=7.63 Hz, !Hj. 7.70 (d,J=8.85 Hz, 2HJ. 7.90 (d, 

J=8.85 Hz, 2H). 

EXA.MPLE 235 

15 N-(3-( (4-oxo-3 ,4,5, 6, 7 ,8-hexahydropbthalazin-1-yl)methyl )phcnyl)-4cpropoxybenzamide 

The title compound was prepared according to the procedure for EX.AMPLE 136. 

substituting 4-propoxybenzoic acid for l-mcthylcyclopropaoccarboxylic acid. MS 

(DC!/NH,) m/z 418 (lvhHf. 

EXAMPLE236 

20 l-hydroxy-N-(3-(( 4-oxo-3,4,5,6,7,8-hexahydrophthalazio-1-yl)rnetbyl)phenyl)-2-

25 

naphtliarnide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting l-hydroxy-2-naphthoic acid for l-methylcyclopropanecarboxylic acid, MS 

(DCJ/NH<) m/z 426 ('.\4+H)". 

EXA.MPLE 237 

2-chloro-5-(rnethylthio )-'\-(3-( ( 4-oxo-3, 4 ,5 ,6,7 ,8-bexahydrophthalazin-1-

y l)metbyl )pheny I )benzarnide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 2-chloro-5-(mcthylthio)benzoic acid for 1-methylcyclopropanccarboxylic acid. 

30 MS (DCJ/NH 3) m/z 440 (M+H)1
• 

EXAMPLE 

3, 4-diethoxy-N-(3 '( ( 4-oxo-3.4 ,5, 6, 7 ,8-hcxahydrophlhalazin- l -yl )me th yl)phcnyl)bcnzamide 
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Tbe ti!lc compound was prepared according to the procedure for EXAMPLE 136. 

substituting 3,4-diclhoxybcnzoic acid for l-methylcyclopropanecarboxylic acid. MS 

(DCf/1'1112) rn/z 448 (M+H)4. 

EXA.VIPLE 239 

5 2-beuzyl-N-(3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydropbthalazin-1-yl)rncthyl)phenyl)benzamidc 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 2-benzylbenzoic acid for 1-mcthylcyclopropanccarboxylic acid. MS (DCl/NH,) 

mlz 450 (M-cI-1)'. 

EXAMPLE240 

10 2-anilino-N-(3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydroph!halazin-1-yl)methyl)phenyl)benzamidc 

Theo title compound was prepared as a trifluoroacetic acid salt according to the 

procedure for Ex:..AMPLE 136, substituting 2-(phenylamino)bcnzoic acid for 1-

rnethylcyclopropanecarboxylic acid. MS (DCl/NI-b) m/z 451 (M+H)'; 1H NMR (500 MHz, 

D20/dimethylsulfoxide-d6): 8 J .55 - 1.68 (m, 4H), 2.31 - 2.45 (rn, 4H), 3.91 (s, 2H), 6.91 -

15 6.99 (m, 3H), 7.13 (d, J=7.63 Hz, 2H), 7.27 - 7.34 (m, 4H), 7.38 - 7.42 (m, IH), 7.49 (s, !H). 

7.58 (d,J=8.85 Hz, JH), 7.71-7.75 (m, lH). 

EXAMPLE241 

2-benzoyl-N-(3-( ( 4-oxo-3, 4,5, 6, 7, 8-hexahydrophthalazin-l -yl )methyl )phenyl )benzarnide 

The title compowJd was prepared as according to the procedure for EXA..'\.1PLE l 36, 

20 substituting 2-bcnzoylbcnzoic acid for 1-methylcyclopropanecarboxylic aeid. MS 

(DCI/NH3) m/z 464 (M+Hf. 

30 

EXAMPLE242 

N-(3-( ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophthalazin- l-yl)methy !)phenyl )-2-(2-

phcnylethyl )benzamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting 2-phcnetbylbenzoic acid for 1-metbyicyclopropanecarboxylic acid. MS 

(DCI/'.'lli3) m/z 464 (lVl 0H) 1
• 

EXAMPLE243 

5-bromo-2-chioro-N-(3-( ( 4-oxo-3.4,5 ,6, 7,8-hexahydrophtbalazin- l­

yl )mcthyl)phenyl)bcnzami de 

The title compound was prepared according lo the procedure for EXAMPLE 136, 

substituting 5-bromo-2-chlorobenzoic acid for 1-rncthylcyclopropanecarboxylic acid. MS 

(DCJiNFh) m/z 472 (M-1-H/. 
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EXAMPLE244 

2-( 4-methylbcr1zoyl)-N-(3-(( 4-oxo-3A ,5 ,6,7 ,8-hcxabydrophthalazin-1-

yl)methyl)pheny I )'1enzami de 

The title compound was prepared according to the procedure for EXAMPLE 136, 

5 substituting 2-(4-melhylbenzoyl)benzoic acid for 1-methylcyclopropanecarboxylic acid. MS 

CDCJ/NH3) m/z 478 (M>H)'. 

EXAMPLE 245 

2-iodo-N-(3-( ( 4-oxo-3,4,5, 6, 7 ,8-hexahydrophthalazin-1-yl)methy l)pheny l)benzamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

J 0 substituting 2-iodobcnzoic acid for 1-mcthylcyclopropanecarboxylic acid. MS (DCI/Nfh) 

miz 486 (M+H)4. 

EXAMPLE246 

3-iodo-N-(3-(( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxabydrophthalazin-1-yl)methy l)pheny l)benzamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

15 substituting 3-iodobenzoic acid for 1-mcthylcyclopropanecarboxylic acid. MS (DCI/NH:;) 

m/z 486 (M IH)". 

EXA.Jv1PLE 247 

4-iodo-N-(3-( ( 4-oxo-3, 4 ,5 ,6, 7 ,8-1.icxabydrophtha!azin-1-yl )methyl)pheny l)benzamide 

The title compound was prepared according to the procedure for EXAMPLE 136, 

20 snbsti111ting 4-rndobcnzoic acid for 1-methylcycloprnpanecarboxylic acid .. MS (DCI/"!H3) 

m!z 486 (M+H)'. 

25 

EXAMPLE248 

N-(2'-fluoro-5'-(( 4-oxo-3,4,5 ,6,7 ,8-hexahydrophthalazin-J-yl)methyl)- l, l '-biphenyl-3-

yl)acetamide 

The title compound was prepared as a free base according to the procedure for 

EXAMPLE 39, substituting 3-acetamidophcnylboronic acid for 3-pyridineboronic acid, but 

eliminating the last HCl salt fonuatiou step. MS (DCl/NliJ) miz 392 (J\iH lei)'; :H KMR (500 

MHz, dimctbylsul.foxide-d,;): o 1.58 - 1.67 (m, 4H), 2.05 (s, 3H), 2.33 - 2.39 (m, 2H), 2.40-

2.46 (m, 2H), 3.95 (s, 2H), 7.16 (d, .02 Hz, lH). 7.18 -7.21 (m, IH), 7.22-7.27 (m, lH), 

30 7.30 (dd, J=7.63, 2.14 Hz, 1 H), 7.38 (t, J"7.93 Hz, lH), 7.59 (d, J~7.32 Hz, lH), 7.76 (s, 

IH), 10.04 (br s, lH), 12.61 (hrs, lH). 

EXAM.PLE 249 
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4-( ( 6-fluoro-3 ' -( meth ylsulfony I )-1, J '-bipheny 1-3-i)mcthy 1)-5 ,6, 7 ,8-tetrahydrophthalazin­

l (2H)-one 

The title compound was prepared as free base according to the procedure for 

EXAMPLE 39, subRiituting 3-(mcthylsulfonyl)phenylboron.ic acid for 3-pyridincboronic 

5 acid, but eliminating the last HC! salt formation step. J\1S (DCJ/NH:i) m!z 413 (M+H)1
; 

1H 

NMR (500 :V1Hz, dimethylsulfoxide-d<i): 8 1.57 - 1.73 (m, 4H), 2.34 2.41 (m, 2H), 2.41 -

2.48 (m, 211), 3.28 (s, 31-l), 3.98 (s, 2H), 7.24- 728 (m, 1H), 7.28 - 7.33 (m, lH), 7.47 (dd, 

10 

.fr"7.63, 2.14 Hz, !H), 7.77 (t, 

8.04 (s, lH), 12.61 (br s, 1H). 

.78 Hz., lH), 7.90 (d, J=?.93 Hz, lH), 7.96 - 8.00 (m, lH), 

EXAMPLE250 

4-(( 6-fluoro-3'-(pyrrolidin- J-ylcarbonyl)- l, l '-bipheuyl-3-yl)rnethyl )-5,6, 7,8-

tetrabydruphthalazin-1(2H)-one 

The title compound was prepared as free base according to the procedure for 

EXAlv1PLE 39, substituting 3-(pyrrolidinc-1-carbonyl)phenylboronic acid for 3-

.15 pyridincboronic acitl, but eliminating the last HCl salt formation step. MS (DCVNH3) m/z 

432 (M+H)'. 

EXAMPLE I 

4-(16-fluoro-4'-(pyrrol.idin-1-ylcarbonyl)-1, l '-biphenyl-3-yl)methyl )-5,6, 7 ,8-

tclrahydrophilialazin-l (21-!)-one 

20 The title compound was prepared as free base according to the procedure for 

EXAMPLE 39, substituting 4-(pyrrolidinc-l-carbonyl)pbcny1boronic acid for 3-

pyrictineboronic acid, l111t eliminating the last HCI salt formation step. MS (DCl!NH3) m/z 

432 (M+H)'; 11-l NMR (500 MHz, dimcthyb1lfoxidc-·d6): o l - 1.68 (rn, 41-1), I. 78 - 1.93 

(rn, 4H), 2.32 - 2.39 (m, 2H), 2.40 - 2.47 (m, 211), 3.39- 3.53 (rn, 4H), 3.95 (s, 211), 7.21 -

25 7.24 (m, lH), 7.24 - 7.31 (m, 1 H), 7.39 (dd, .!=7.63, 1.86 Hz, lH), 7.55 - 7 .59 (m, 2II), 7 .60 -

7.64 {m, 2H), 12.60 (br s, JJ-I). 

EXAMPLE 252 

2'-fluoro-51
-( ( 4-oxo-3 ,4,5,6, 7 ,8-bcxabydrophthalazin-1-yl)rncthyl)-1, J 1-'.liphenyl-3-

carboxamide 

30 The titk compound was prepared as free ba.se according to the procedure for 

EX1\MPLE 39, sub;,lituting 3-carbamoylphcnylboronic acid for 3-pyridineboronic acid, but 

eliminating the last HC! salt formation step. MS (DCl/NH3) rn/z. 3 78 (M'H)1
; 

1H NMR (500 

MHz, dimcthylsulfoxide-d,J: 8 1.55 - 1.72 (m, 4H). 2.33 - 2.41(m,2H), 2.41 - 2.47 {rn, 2H), 
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3 97 (s, 2H\ 7.: 9- 7.24 (m, JH), 724- 7.30 (m, lH), 7.42 (dd, .!=7.63, 2.14 Hz, JH), 7.44 (s, 

IH), 7.56 (t,.!=7.78 Hz, lH). 7.68 (d,.!'7.63 Hz, JH), 7.88 - 7.92 (m, lH), 8.02 (s, lH), 8.07 

(s, lH), 12.61 (s, JH). 

EXAMPLE 253 

5 2'-fluoro-N,N-dimethyl-5'-((4-oxo-3,4,5,6, 7,8-hexahydrophthalazin-l-yl)methyl)-l, l '-

biphenyl-4-carboxamide 

The title compound wax prepared as free base according to the procedure for 

EXAMPLE 39, substituting 4-(dimcthylcarbamoyl)phcnylboronic acid for 3-pyridineboronic 

acid, bnt eliminating the last HCl salt formation step. MS (DCl/NJh) m/z 406 (M~cHf. 1H 

10 NMR (500 MHz, dimethylsulfoxide-d6): 6 1.56 - 1.69 (m, 4H), 2.31 - 2.40 (m, 2H), 2.40 -

2.47 (m, 2H), 2.95 (s, 3H), 3.00 (s, 3H), 3.96 (s, 2H), 7.20 - 7.24 (m, lH), 7.24 - 7.30 (m, 

lH), 7.40 (dd,.!=7.48, 1.98 Hz, lH), 7.49 -7.52 (m, JH), 7.56- 7.59 (m, 2H), 7.60-7.65 (m, 

JH), 12.61 (brs, IH). 

15 

EXAMPLE254 

4-(3 ,3,3-trifluoro-2-phenylpropy1)-5 ,6, 7 ,8-tetrahydrophthalazin- I (2H)-one 

EXAMPLE 254A 

3-( !, 1 J-trifluoro-3-phenylpropan-2-ylidene)-4,5 ,6,7-tetrahydroisobenzofuran-1(3H)-one 

The title compound was prepmed according to the procedure for EXAMPLE 1 C, 

substituting 1,1, l-irifluoro-3-phenylpropa.n-2-onc for 2-fluoro-5-fonnylbenzonitrile. MS 

20 (DC1/NH3) m/z 309 (M+HY. 

30 

EXAMPLE 254B 

4-( 3 .3 ,3-trifluoro-2-p hcny lpropy l )-5, 6, 7, 8-tetrahydrophthal a.zin-1 (2H)-on e 

The title compound was prepared according to the procedure for EXA.MPLE 2C, 

substituting EXAMPLE 254A for EXAMPLE 2B. MS (DCI/l\fH3) m/z 323 (M+H)-. 

EXAMPLE 255 

4-(2-phenylcthyl)-5,6,7,8-tctrnhydrophthalazin-1(2H)-one 

The title compound was prepared as a side product a.ccording to the procedure for 

EXAMPLE 10 L snbstituting EXA.MPLE 222 for EXA.i\.1PLE I 03. MS (DCliNih) mlz 

(M+Hf. 

EXAMPLE 256 

4-(2-(3-bromopbcnyl)propyl)-5 ,6, 7 ,8-tetrabydrophtbalazin-l (2H)-one 

EXAMPLE 256A 

2-(3-bromopbenyl)-N-methoxy-N-mclhylpropanamide 
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A solution of EXAMPLE 222A (3.5 g, 1356 mmol) in annydrous \ctrahydroforan (50 

ml) was treated with JN sodium dicyanamidc v solution in 1ctrahydrofumn (16 ml. J 6.27 

rnmol) at 78 °C for l hour. lodomethane (3.85 g, 27.J rnmol) was added through a syringe, 

and the mixture was allowed lo warm up to room temperature for 2 hours. The mixture was 

5 conccntiated. and the rc6iduc was pa:·titioncd between ethyl acetate and brine. The organic 

phase wa.1 cm:ccntrated. the rccsiduc W>1' 1mrificd by flash cohtmn chromatography 1. ;IQ<;·;, 

ethyl acetate in hexane) to provide the titk compound. MS (DCl/NH_,) m/z 273 (:Vl+H)'. 

EXAMPLE 25(iB 

2-(3-bromophcnyl)propanal 

10 The title compound was prepared according to the procedure for EXJ\'.vlPLE 222B.. 

substituting EXAMPLE 25GA for EXA\1PLE 222A. MS (DCl/NH,) mh 214 (iv\+H)'. 

EXAMPLE 256C 

3-(2-(3-bromophen yl)propy lidcne )-4 ,5 ,6, 7-tctrahydroisobcm.ofuran- l (3H )-one 

The title compound was prepared according to the procedure for EXAMPLE l C, 

15 substituting 2568 for 2-fiuoro-5-fonnylbcn:wnitrile. MS (DCl/NH 3) m/z 334 (M+H)", 

EXAMPLE 256D 

4-(2-(3-bromophenyl)propyl)-5 ,6, 7 .8-lctrahydrophth alazin-1 (2H )-one 

The title compound was prepared according to the procedure for EX.A lVlPLE 2C, 

suh;;tituling EXAMPLE 256C for EXAMPLE 2B. MS (DCl!NH3) m/z 34t\ (M+Hf. 

20 EXAMPLE 257 

tert-buty I 2-(( 4-oxo-:'>. 4 5 .6, 7 ,8-hcxahydrophthal azin- l -y l )mcthy l )pipcrazin c- l-carbox ylatc 

EXAMPLE 257A 

4-bcnzyl ]-ten-butyl 2-(mcthoxy( methyl )carbamoyl )pipcrazinc-1 ,4-dicarhoxylalc 

The title compound was prepared according lo the procedure for EXAMPLE 222A. 

25 substituting 4-(bcnzyloxycarbonyl)-1-(tert-butoxycarhonyl)pipcrazinc-2-carboxylic acid for 

2-(3-bromophcnyl)acctic acid. MS (DC:l/Nl-13) m/z 408 (M+H) •· 

EX/1.MPLE 257B 

4-bcnzyl 1-tcrt-butyl 2-formylpiperazinc-: ,4-dicarboxylate 

The title compound wal' prepared according to the procedure for EXAMPLE 2228, 

30 substituting EXAMPLE 257A for EX.AMPLE 222A MS (DCJ/NH3) m/z 349 (M+Hf. 

EXAMPLE 257(' 

4-hcnzyl 1-tcr::-butyl 2-( (3-oxo-4.5,6, 7-tctrahydroiNobcnzofuran- J (3 H )­

yiidcnc !methyl )pipcrnzinc-1,4-dicarboxylatc 
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The title compound was prepared according lo tbe procedure for EXAMPLE JC, 

substituting EXAMPLE 257B for 2-f1uoro-5-formylbcnzonitrllc. MS (DCl/NH+) m/z 469 

(M+H)+. 

EXAJvH'LE 257D 

5 4-bcnzyl I -tc11-butyl 2-((4-oxo-3,4 .5,6,7 ,8-hcxabydrophthalazin- l -yJ)mcthyl )pipcrazinc-1,4-

dicarboxyhttc 

The title compound was prepared according to the procedure for EXAMPLE 2C, 

substituting EXAMPLE 257C for EXAMPLE 28. MS (DCl/NH3) m/z 483 (M+H(. 

EX.AMPLE 257E 

10 tert-butyl 2-((4-oxo-3,4,5,6,7,8-hcxahydrophthalazin-l-y 1 )mcthyl)pipcrazine-1-carboxylate 

A solution of EXAMPLE 2570 ( 0.77 g, 1.6 mmol) in tctrahydrofuran (I 00 ml) wa,q 

treat::d with 10% palladium on carbon (85 mg, 0.8 mmol) at room temperature under 

hydrogen (balloon) overnight. The cataly;;t was removed by filtration, and the filtrate was 

concentrated. The residue was purified by flash chromatography (0-15% gradient of 

15 methanol in CH2Ci2) to provide the title compound. MS (DCI/l:\H1) m/z 349 (M+H(. 

EXAMPLE258 

4-bcnzvl 1-J_ert-butyl 2-((4-Qxo-l,,"j,5.6 7.8-h~xahydi:ophthalazin:l:ynmethy!lpiperazi11e- l .4-

dicarboxvlatc 

The title compound was prepared as described in EXAMPLE 257D. MS (DCl/!\:H1) 

20 m1z 483 (M+l-1/ 

25 

EXAMPLE 259 

4-(2-(3-nitrophcnyl)clhyl )-5 ,6, 7,8-tctrahydrophthalazin-l12!-l)-one 

EXAMPLE 259A 

1\-rncthoxy-1\-mcthyl-2-(3-nitrophcnyi)acctamidc 

The title compound was prepared according to the procedure for EXAMPLE 222A, 

substituting 3-nitrobcnzoic acid for 2-(3-brornophcnyl)acelic acid. MS (DCJ/NH,) m/z 225 

(:Mill)'. 

EXAJv1PLE 259B 

2-( 3-ni t:rophen y ljacctaldchydc 

30 The title compound was prepared according to the procedure for EXAMPLE 2228, 

substituting EXAMPLE 259A for EXAMPLE 222A. 

EXA.MPLE 259C 

3-(2-(3-nitrophcnyl )cthy lid enc )-4,5,6, 7 -tctraliyd roi,qobenzofuran-1 (3 H )-on 8 
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JO 

15 

The title compound was prepared according to the procedure for EXAMPLE IC, 

substituting EX"'"\1PLE 259B for 2-fluoro-5-formyltlcnzonitrilc. MS (DCI/l\'l-b) m/z 286 

(M"'H)'. 

EXAMPLE 259D 

4-(2-(3-n itropi tcny I )ethyl )-5 ,6,7 ,8-tctrnhydroph tlrn lazin-1 (2H)-onc 

The title compound was prepared according to the procedure for EXAMPLE 2C, 

substituting EXAMPLE 259C for EXAlv1PLE 2B. MS (DCl/NH3) m/z 300(M+H) 1
• 

EXAMPLE260 

4-(2-(3-aminophcnyl)ethyl)-5,6, 7 ,8-tetrahydmphthalazi n-! (2H)-one 

A suspension of EXAMPLE 259 (110 mg, 0. 17 rnrnol) i11 methanol (20 ml) was 

treated with Raney Nickel (20 mg) at room temperature under hydrogen (balloon) ovcrnighL 

The solid material was filtered off, and the filtrate W'1B concentrated to give the title 

compound, MS (DCl!NH3) m/z 270 (M+Hf, 

EXA\/IPLE 261 

4-(pipcrazin-2-ylrncthy 1)-5 ,6, 7 ,8-tetrabydrophthalazin- l (2H )-one 

A solution of EXAMPLE 258 (35 mg, 0. I rnmol) in trifluoroacetic acid (5 ml) was 

stirred at room temperature for 1 hour, and was concentrated. The residue was purified by 

HPLC (Zorbax@ C-l 8 ODS packing materiai [Agilent Technologies, Santa Clara, CA], OJ%, 

!rifluoroacctic acid/CH3CN![h0) lo provide the title compound as a trifluoroacctic acid salt 

20 MS (DC!/NH«) m/z 249 (M+H)'. 

EXAlv1PLE 262 

4-(2-(3-(2-oxopyl1'o lidin-1-yl)p hcny i)cth yl )-5,6, 7,8-tctrahydrophthalazin-J (2H)-onc 

To a solution of EXAMPLE 260 (100 mg, 0.37 mmol) in methylene chloride (5 rnLl 

was added 4-chlorobutyrlchloridc (52.3 mg, 0.37 mrnol) and triethylaminc (0. 12 mL, 045 

25 mmolJ. The mixture was stirred at room tcmpcratmc overnight, and was concentrated. The 

residue was dissolved in absolute ethanol (5 mL), and was treated with sodium cthoxide (02 

mL, 21 wt% in ethanol) at room temperature for 16 hours. J mL of 2N 1-lCl was added, and 

the mixture was concentrated. The residue was separated by HPLC (Zorbax@C-18 ODS 

packing material [Agilent Technologies, Santa Clara, CA], OJ'(;, trifluoroacetic 

30 acid/CH,CN/H 20) to provide the titk compound as a lrifiuoroacctic acid salL MS 

(DCl/NI-1 2) m1z 338 (M+Hf. 

EXAMPLE263 

N-(3-(2-( 4-oxo-3 ,4. 5 ,6, 7 ,8-hcxahydrophtha lazin-1-yl )ethyl )phcny l)-2-phcnox yacetam ide 
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A solution of2-phcnoxyacctic acid (28 mg, o. !86 mmoi) in anhydrous 

dichloromethanc (3 ml) was treated with oxalyl chloride (35.3 mg, 0.186 mmol) and a drop of 

N,"\-dimcthylfonnamide at room temperature for 1 hour. and was concentrated. The residue 

was re-dissolved in anhydrous dichlorometbanc (5 ml). A suspension of EXAMPLE 260 (50 

S rng, O.l 86 mmol) in anhydrous tctrahydrofuran (2 ml) was then added. The reaction mixture 

was stirred al room temperature overnight. and was concentrated. The residue was purified 

by HPLC (Zorbax@C-JH ODS packing matcria; [Agilcn( Tccl1rJOiogies, Santa Clara, CA], 

O.l % trifluoroacctic acidiC!'.bCN/H20) to provide the title compound as a trifluoroacctic acid 

salt. MS (DCliNH3) miz 404 (M+Hf; 1 H NMR (300 MHz, dimcthylsulfoxide-dr,): 6 1.60 -

10 1.70 (m, 4 H), 2.35 -2.39 (m. 2 H), 2.42 - 2.50 (n:, 2 H), 2.66 · 2.93 (m. 4 H), 4.68 (s, 2 H), 

6.82 - 7.09 (m, 4 H), 7.23 (t,J~7.80 Hz, l H), 7.24 - 7.38 (m, 2 H), 7.40 - 7.60 (m, 2 H), 

15 

I (l.0 I (s, 1 H) 12.54 (s, I H). 

EX.A.MPLE 264 

4-(2-( 6-fluoro-3 '-(morpholin-4-ylcarhonyl)- I, I '-hiphcnyl-3-yl)cthy])-5,6, 7 ,8-

tclrnhydrophthalazin-1 (21:1)-onc 

A microwave vial charged with EX.i\MPLE 2:'.3 (50 mg, 0.14 mmol), 

dichlorobis(triphenylphosphine)palladium (JI) (10 mg, 0 014 mmon, 3-(morpholine-4-

carbonyl)phenylboronic acid (40 mg, 0.17 mmol), a mixture of DME(7)/water(3} /ethanol(2) 

(3 ml), and sodium carbonate solution (2M, 0.1 ml) was heated in a CEM Explorer@ 

20 microwave reactor (Matthews. NC) at 150 "C for I 5 minutes. After cooling, the reaction 

mixture was dilntcd with methanol (20 ml), and filtered. The filtrate was concentrated, and 

the residue was separated by HPLC (Zorbax!Jl., C-18 ODS packing material [Agilent 

Technologies, Santa Clara, Ci\], 0.1'% triOuoroacctic acid/CihCNiH 20} to provide the title 

compound. MS (DC1/NH3) m/z 462 (M+l!)'; 1!-1 NMR (30() MHz, dimcthylsulfoxidc-d6) o 
25 l .60- 1.67 (rn, 4 1-1). 2.35 --2.39 (m, 2 H), 2.44 - 2.50 (m, 2 E), 2. - 3 01(rn,4 H), 3.tt4 -

3.73 (m, 8 H), 7.17-7.W (rn. l H), 7 - 7.34 (m, J H), 7.38- 7.47 (m, 1 H), 7.50- 7.67 (m, 

4 I-l), 12.55 (s, l H) 

EXA.MPLE 265 

methyl 3-(2-( 4-oxo-3 ,4,5,6. 7 ,8-hcxahydrophthalazin-1-yl)cthyl )bcnzoate 

30 The title compound was prepared according to !he procedure for EXAMPLE 66. 

substituting EXAMPLE '.222 for EXAMPLE 66B. MS ([)CJ1Nl:l3) rrJz 313 (M-"H)". 

EXAMPLE 266 

rnelh yl 3-( l-mcthyl-2-(4-0xo-3 ,4 ,5, 6, 7 ,8-hcxahydrophtlmlazin- l -y!)cthyl )bcnzoatc 
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The tilk compound was prepared according to the procedure for EXAMPLE 66, 

substituting EXAMPLE 256 for EXAMPLE 66B. MS IDCI11'iH3) mlz 237 (lvHI-If. 

EXAMPLE 267 

4-(2-( 6-fluoro-4'-(morphol.in-4-ylcarbonyl)- I, 1 '-biphcnyl-3-yl)cthyl )-5,6, 7 ,8-

lctrahydrophlhalazin-1 (2H )-011e 

The title compound was prepared according to the procedure for EXAMPLE 2('4, 

substituting 4-(morpholinc-4-carbonyl)rhenylboronic acid for 3-(morpholine-4-

carhonyl lphenylboronic acid. MS IDCVNH3) mh 462 (M+H)'. 

EXA\1PLE 268 

J 0 4-(2-( 6-fluoro-2'-(pynolidin-1-ylcarbonyl)-1, l '-biphcnyl-3-yl)cthyl)-5,6,7 ,8-

tctrahydrophthalazin- l (21-1)-onc 

The title compound was prepared according to the procedure for EXAMPLE 264 

substituting 2-(pyrrolidine-J-carbonyl)phcnylboronic acid for 3-(morpholinc-4-

carbonyl )phenylbornnic acid. MS (DC!JN!-li) m/z 446 (M+H)'. 

J 5 EXAMPLE 269 

4-(2-( 6-fluoro-3'-(pyrrolidin-1-ylcarbonyl)-l, 1'-biphcnyl-3-yl)ethyl)-5,6,7,8-

tctrahydrophtha!azin-l (2H)-one 

The title compound was prepared according to the prnccdurc for EXAMPLE 264, 

substituting 3-(py1Tolidine-l-carbonyl)phcnylboronic acid for 3-(morpholinc-4-

20 carbonyl)phcnylboronic acid. MS (DCI/Nf-h) m/z 446 (M-:-H)'; 1H NMR (300 MHz, 

25 

CDCb) 8 l.64 1.81 (m, 4 H), l.83 2.03 (m, 4 H), 2.43 - 2.4 7 (m, 2 H). 2.56 - 2.59 (m. 2 

H), 2.76 - 2.88 (m, 2 HJ, 2.93 - 3.06 (m, 2 H), 3.48 (t, .!=6.54 Hz, 2 H), 3.67 (t, .!=6.74 Hz, 2 

H), 7.01-7.11 (m, I H), 7.11-7.21 (m, J H), 7.29{dd,J=7.54,2.38Hz, I H), 7.39-7.541m, 

2 H), 7.55 - 7.62 (m, 1 H), 7.69 (s, 11-l), J0.10 (s, 1 H). 

EXA.lV!PLE 270 

N-cyclopropyl-2'-fluoro-5'-(2-( 4-oxo-3,4,5 ,6,7 ,8-hcxahydrophthalazin-J -yl)cthyl )- J, l '­

biphcny 1-3-carboxami de 

Tbc title compound was prepared according to the procedure for EXAMPLE 264, 

substituting 3-(cyclopropylcarbamoyl)phenylboronic acid for 3-(morpholinc-4-

30 carbonyl)phenylboronic acid. MS IDCI/NI-U m/z 432 (M+Hf. 

EXAMPLE271 

N-(2-( d imethylamino )ethyl)-2' -fl uoro-5'-(2-( 4-oxo-3 ,4,5 ,6, 7 ,8-hexah ydrophthalazin­

y l)ethyi)- J , 1 '-bi phcnyl-3-carboxamidc 

175 



The title compound was prepared according to tbc procedure for EXAMPLE 264 .. 

substituting 3-(2-( dimethylamino )c!hylcarbamoyl)phcnylboronic acid for 3-(rnorpholine-4-

carbonyl )-phcnylbornnic acid. MS (DCJ/NH3) m/z 463 (M+Hf: 1£-l NMR (300 MHz, 

CDCbJ: o 2.28 - 239 (m. 2 1-1). 2.35 (rn .• 3 HJ. 2.45 (s, 6 H), 2.60 - 2.69 (m, 2 H), 2.T3 - 2.82 

5 ( m. 2 lll. 2.87 (t, .!=7.14 J!z, 2 fl), 3.0 l (t, J=7. l 4 Hz, 2 If), 3.54 - 3.64 (m, l H). 3.69 (q. 

J--•o'-I· '!-!) "9" 710(• ir~· -10 1•0·· 'l-') 7-- --3( ~H·)-·- 78Cl ,-J ....... _,r:Z).!. ,0 . .)~, t,1~. l}~!- -, . .:.. \111_,j :i~,.j)-/.:'.L ffi,..::.. 1 /.(:)- .( 

• ' H.) 7 -,q ' ''8 . J l ll \ITl, L., J, _' • ,/c- - /,() \.lT:., ',• 

EXAMPLE 272 

2'-fluoro-5'-(2-(4-oxo-3,4,5,6. 7,R-hcxahydrophthalazin-1-yl)ethyl)- l, l '-biphcnyl-3-

J 0 carboxarnidc 

15 

The title compound was prepared according to the procedure for EXA:v!PLE 264. 

substituting 3-carbamoylphcnylboronic acid for 3-(morpholinc-4-carbonyl)phenylboronic 

acid. MS (DCI/Nlh) m/z 392 (M+H)'; 1H NMR (500 MHz, pyridinc-d5): 6 J .54 (s, 4 Hl, 

2.27 (s, 2 H), 2. 70 (s, 2 H), 2.76 - 2.95 (m, 2 H), 2.98 - 3.21 (m, 2 H), 7.19 - 7.27 (m. 2 H), 

I (s, J H), 7.49 (d, .!=7.02 Hz,'. H), 7.82 (d, .32 Hz, I Il), 8.42 (d, .!=7.63 Hz. 1 H), 

8.47 (s, I H), 8.68 (s, l H), G.02 (s, 1 H), 14.05 (s, l H). 

N-(2' -fluoro-5'-(2-( 4-oxo-3. 4 

yl)rncthanesulfonamide 

EXAMPLE273 

7 ,8-hcxahydrophthalazin-J -yl)cihyl)-1, l '-biphenyl-3-

20 The title compound was prepared according to tl1c procedure for EXAMPLE 264, 

substilnting 3-(mcthybulfomunido )phcnylboronic acid for 3-(morpholinc-4-

carbonyl)phcnylboronic acid. MS (DCl/Nlh) m/z 442 ('VJ~ Hf; 1H NMR (300 MHz, 

CDCl 5): o 2.31 - 2.48 (m, 4 H), 2.59 (m, 4 H). 2. - 2.96 (mA H ), 3.02 (t, .80 Hz, 3 HJ, 

6.92 - 7.03 (m. 1 H), 7.02 - 7.12 (rn, 11-l), 7.10 - 7.22 (m, 2 fl). 7.27 - 7.33 (rn, J H), 7.32 -

25 7.47 (m. 2 H), 10.96 (s, l H). 

EXAMPLE274 

N-(2'-fluoro-5'-(2-( 4-oxo-3,4,5 ,(i,7 ,8-hcxahydrophthalazin-1-yl )clliyl)- I. I '-biphcnyl-3-

yl)acctami de 

The title compound was prepared according to tbc procedure for EXAMPLE 264, 

30 substiiuting 3-acclamidophcnylhoromc acid for 3-(morpholinc-4-carbonyl)phcnylboronic 

acid. MS (DCl/NI-J,) m/z 406 (M+l-1)
1

; 
1H NMR (300 MHz, CDC!;): o 2.()6 - 2.2! (m, 4 H), 

! "" (' "H" ! 0 4, ! JJ) ! :8. ! Hl ! 0 () ') 94 ( ! H) ! Q! '()(, ! H) /. 9° ..... .:.:i ,s, j ), .... _"I t)n,..:;. 1, ~·-' \111,.... -~ .::.J> - -· 111!... , ..... ~-.:.. - ~1. ) 1)11, ~ , \1 .. _1 ~ 

176 



7.10 (m, 2 H), 7.10 - 7 . .19 (m, l H\ 7 (d,J=4.36 Hz, l fl), -7.33 (m, J H), 7.38 (t, 

J=7.73 Hz, l HJ, 7.67 - 7.76 (m, l HJ, 11.25 (s, I HJ. 

EXA.MPLE 275 

4-(2-(6-fluoro-3'-( rnorpholin-4-ylcarbonyl)- l, l '-bi phcny 1-3-yl)propyl)-5 ,6, 7 ,8-

5 tctrahydrophthalazin- J (2H)-onc 

Tile title compound was prcpa~cd according Lo the procedure for EXAMPLE 264 

substituting EXAMPLE 293 for EXAMPLE 223. MS (DCI/NFhl m/z 476 (M+H)'. 

EXAJ•IPLE 276 

4-(2-( 6-fluoro-3' -(pyrrolidin- l-ylcarbonyl)-1, l '-biphcnyl-3-yl)propyl)-5,6, 7 ,8-

10 tetrahydrophthalazin- l (2H)-one 

Tile title compound was prepared according to the procedure for EXAMPLE 264 

substituting EX,.'\MPLE 293 for EXAMPLE 223, and 3-(pyrrolidinc-l­

carbonyl)phenylboronic acid for 3-(morpholine-4-carbonyl)phcnylboronic acid. MS 

(DCI/NH3) m/z 460 (M+H)'; 1H NMR (300 MHz, CDCI;): 5 l .36 (d, J~G.74 Hz. 3 HJ, 1.61 -

15 1.78 (m, 4 H), 1.76 - 2.06 (m, 4 H), 2.26 - 2.45 (m, 2 H), 2.49 - 2.67 (m, 2 H), 2.84 (m, 2 H), 

3.21 - 3.36 (m, I H), 3.40- 3.57(m,21-1), 3.59- 3.83 (m. 2 Ht 7.13 -7.23 Im, I H), 7.36 (t, 

J=7.93 Hz, 1H),7.40- 7.51(m,3 HJ, 7.55 -7.64 (m I H), 7.73 (s, l H) 9.98 (s, I H). 

EXAMPLE 277 

N-cycloprnpyl-2' -fluorn-5'-( J -mclhyl-2-( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexabydroph lhalazin- l -ylictbyl)-

20 1,1'-biphenyl-3-carboxarnide 

25 

30 

The title compound was prcrarcd according to the procedure for EXAMPLE 264, 

substituting EXAMPLE 293 for EXAMPLE 223, and 3-

(cyclopropylcarbamoyl)phcnylboronic acid for 3-(morpholinc-4-carbonyl)phcnylboronic 

acid. :vrs (DCI/:'\'H:;) m/z 446 (lvl+Hl'. 

EXAMPLE 278 

4-(3-amino-4-cblorohcnzyl)-5 ,6, 7 ,8-tctrahydrophthalazin- i (2H)-onc 

The title compound was prepared according 1o the procedure for EXAMPLE 2, 

substituting 4-chloro-3-nitrobcnzald~hydc for 4-fluoro-3-nilrobcnzaldchydc. MS (DCl/Nlh) 

m/z 290 (M+B)". 

EXAMPLE 279 

4-(3-amino-4-mclhoxybcnzyl)-5,6, 7 ,8-tctrahydrophthalazin-1 (2HJ-one 
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5 

10 

The title compound was prepared according to the procedure for EXi\Ml'LJ:, L, 

substituting 4-mcthoxy-3-nitrobcnzaldehyde for 4-fluoro-3-nitrobcnzaldcbydc. MS 

(DCI/NH3) m!z 286 (M+H)". 

EXAMPLE280 

4-(3-umino-4-hydroxybcnzyl )-5, 6. 7 ,8-tetrnhydro ph th al azi n-1 (2H)-onc 

The title compound was prepared according to the procedure for EXAMPLE 2, 

substituting 4-hydroxy-3-nitrobcnzaldchydc for 4-fluoro-3-nitrobcnzaldchydc. MS 

EXAMPLE281 

4-(3-ami no-4-rncth y Ibcnzyl )-5, 6,7 ,8-tetrahydroph thalazin- l (2H)-one 

The title componnd was prepared according to the procedure for EXAMPLE 2, 

substituting 4-methyl-3-nitrobcnzaldchydc for 4-fluoro-3-nitrobcnzaldchydc. MS (DCl/NH3) 

m/z 270 (M+Hf. 

EXAMPLE282 

15 N-(2-(dimethyiarnino )ethyl)-3 '-( l-methyl-2-(4-oxo-3,4,5,6, 7 ,8-hcxabydrophthalazin-J -

yl)cthyl)-1, 1 '-bi phcnyl-3-carboxamidc 

The title compound was prepared according to the procedure for EXAMPLE 264, 

substituting EXAMPLE 256 fo; EXAMPLE 223, and 3-(2-

(dimethylamino )cthylcarbamoyl)phcny1boronic acid for 3-(rnorphoiine-4-

20 carbonyL)phcnylboronic acid. MS (DCl/NH,) m/z 459 (M+H) '. 

EXAMPLE283 

3'-( l-methyl-2-( 4-oxo-3 ,4,5,6, 7 ,8-hexahydrophthaiazin-l-yl)cthyl)- l, J '-biphcnyl-3-

carboxamide 

The title compound was prepared according to the procedure for EXA.MPLE 264, 

25 substituting EXAMPLE 256 for EXAMPLE 223, and 3-carbamoylphcnylboronic acid for 3-

(morpholinc-4-carbonyl)phenylboronic acid. MS (DCliNI·h) m/z 388 (lvh-H)'; 1HNMR 

(300 MHz. CD30D): o I.40 (d, .14 Hz, 3 H), 1.53 - 1.81(rn,4 H), 2.25- 2.59 (m, 4 H), 

2.91 (d, 14 Hz, 2 H), 3.31 -3.41 (m, l H). 7.23 (d, Hz, 1 H), 7.36 (t,J=7.93 Hz, 1 

H), 7.42 - 7.51(rn,2 HJ, 7.50 7.59 (m, l H), 7.73 (d,.1=7 93 Hz, J H), 7.79-7.91 (m, 1 H), 

30 8.09 (s, I H). 

EX.'\MPLE 284 

N-(3 ' -( 1-methyl-2-( 4-oxo-3,4,5,6, 7,8-hexahydrnphtbalazin-l-yl)ethyl)-1, l '-biphcnyl-3-

yl )acetarni de 
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10 

The title compound was prepared according to the procedure for EXAMPLE 264, 

8Ubstit.uting EXA'v!PLE 256 for EXAMPLE 223, and 3-acctamidophenylboronic acid for 3-

(morpho!inc-4-carbonyl)phcnylboronic acid. MS (DCl/Nih) m/z 402 (M+H)"; 1H NMR 

(300 MHz. CD,C:D) o l.·10(d,J=7.12 Hz, 3 H), l.50- l.78 (m, 4 H), 2.16 (s, 3 H), 236-

2.53 (m,41-Tj. 4" ,,., 7 H'1 7 l (:. ~'JO (111 I !·l) ~ '!/ 7 ')I'> ('111 J , \,'' ( ,(,., ~ ,; f • • - / .,.;..,,) -, ' , , / ,,,:_..._ - I ,rt_';/ ' 

H), 7.29 - 7.36 (m. 211), 7.36 - 7.45 (m, 2 H). 7,47 - 7.67 (m, I H), 7. (t, 186 Hz, I l-l). 

EXAMPLE2H5 

3'-( !-( 4-oxo-J,4,5,6, 7.8-hexahytlrophthaiazin-1-yl)cthyl)-l,1 '-biphcnyl-3-carboxamidc 

.EX/1..MPLE 285A 

J -bromo-3-( 1-bromocthy l)bcnzen c 

A solution of3-bromocthyl benzene (2 g, 11 mmol), N-brornosuccinimidc (91.9g,i1 

mmol) and az.obisisobulyronitrilc (I 0 mg, 0.06 mmol) in chlorofom1 (30 ml) was stirred at 65 

°C under nitrogen for 18 hours. After cooling, the reaction mixture was concentrated, and !he 

residue was rarl.itioncd between ethyl acetate and brine. The organic layer was washed with 

15 brine, and was concentrated. The residue was separated by flash chromatography on silica 

20 

gel (10% ethyl acetate in hexane) to provide the title compound. MS (DCI/NH.i) m/z 262 

(M+Hf. 

EXAMPLE 285B 

(1-(3-\Jromophcnyl )clhyl)triphcny lphosphonium bromide 

A solution of EXAJVlPLE 285A (1.0 g, 3.8 rnmol) and irirhcnylphosphinc (LI g, 4.2 

mmol) in toluene (15 mil was heated a! l 20°C under nitrogen for three days. After cooling to 

room temperature, the solid material was collected by filtration, washed with toluene, and 

dried to provide ihc title compound. 

EXAMPLE 285C 

3-( J -(3-bromophcnyl)c!hylidcnc )-~ .5,6, 7-tctrnhydroisobenzofuran-J (3H)-onc 

A sus11cnsion of EXAMPLE 285B (I .88g, 3A mmo'.) in tctraoydrofuran (100 ml) was 

treated wi!h pola.%ium t-butoxidc (JN solution in tctrahydrofuran, 3.4 ml, 3.4 mmol) at 

"C for I hour, and was allowed lo warm up to 0 °C over 30 rninulcs. A soiution of 4,5,6, 7-

tctrahydmisobcnzofuran-1,3-dionc (0.54 g, 3.4 mmol) in tctrahydrofurnn (10 ml) was thcr. 

30 added. The reaction mixture was wa;THcd up to room temperature, and stin-cd at mom 

temperature for additional 4 hours. After quenching with water, the reaction mixture was 

partitioned between ethyl acetate a.nd brine. The organic phase was washed with brine, and 
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concentrated. The residttc was separated by flash chromatography (20% ethyl acetate in 

hexane) to provide the title compound. MS (DCT/NH3 ) rn/z 320 (M~·Hf. 

EXAvlPLE 2850 

4-(1-(3-bromophcnyl)ethyl)-5,6, 7 ,8-lctrahydrophthalazin-l (2H)-one 

5 Tbc title compound was prepared according to the procedure for EXAMPLE 2C, 

substituting EXAMPLE 285C for EXAMPLE 2B. MS (DC!!NH>) rn/z 334 (M+11r. 

EXA.\1PLE 285E 

3 '-(1-( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-1-yl)ethyl )-I ,l '-biphcnyl-3-carboxamidc 

The title compound was prepared according to the procedure for EXAl\·1PLE 264, 

~ 0 substitming EXAMPLE 2850 for EXAMPLE 223, and 3-carbamoylphe11ylboronic acid for 

3-(morpholine-4-carbony!)phcnylboronic acid. MS (DCl/NH 3) m!z 374 (M+H)'; 1H NMR 

(300 MHz, CD30D): 81.59 (d,.1=7.12 Hz, 3 H), 1.61 - l.81(m,4 H), 2.10 - 2.22 (m, JH). 

2.39- 2.55 (m, 2 H), 2.61-2.73 (m, JH), 4.32 (q, 78 Hz, I H), 7.08 - 7.21 (m, I H), 7.35 

- 7.43 (m, I H), 7.4ts - 7.59 (m, 3 H), 7.75 (d, .1=7.80 Hz. 1 H), 7.80 - 7.87 (m, 1H),8.06 

15 8.11 (m, l H). 

EXAJv!PLE 286 

N-(3'-(l-( 4-m<.o-3,4,5,6,7,8-hcxahydrophtbaiazin- l-y\)cthyl)-1, l '-biphenyl-3-yl)aectamidc 

The title compound was prepared accord1ng \o the procedure for EX;\MPLE 264, 

substituting EXAMPLE 2850 for EXAMPLE 223, and 3-acctarnidophcnylboronic acid for 

20 (rnorpholine-4-carhonyl)phcnylboronic acid. MS (DCJ!NH,) rn/z 388 (M+Hf; lH NMR 

(300 MHz, CD300): 8 1.58 (d,,1=7.12 Bz, 3 H), 1.60 - l.82 (m, 4 HJ, 2.14 (s. 3 H), 2.10 

25 

2.23(rn, !H),2.47- (m,2H),2.60-2.73(m, lH),4.30(q,J=6.78Hz, l H), 7.l5(d, 

.46 Hz, I H), 7.23 - 7.30 (m, l H), 7.31 - 7.40 (rn, 2 H), 7.41 - 7.47 (m, l H), 7.47 - 7.56 

(m, I H), 7.56 - 7.69 (m, I HJ, 7.77 (t .86 Hz, I H). 

EXAMPLE287 

N-(2-( dimcthylamino )cthyl)-3'-( 1-( 4-oxo-3,4,5,6,7 ,8-hcxahydrophthalazin- l-yi)clhyl)-1,1 '­

hiphcnyl-3-carboxamidc 

The title compound was prepared according to the procedure for EXAMPLE 264, 

substitnting EXAMPLE 2850 for EXAMPLE 223, and 3-(2-

30 (climethylamino )cthylcarbarnoyl)phenylboronic acid for 3-(morphoiinc-4-

carbonyJ)phenylboronic add. MS (DCl/Nlb) rn/z 445 (M+H( 

EXAMPLE 288 

3-( J -mcthyl-2-( 4-oxo-3,4,5,6, 7 ,8-hcxahydrophtlrnlazin-l-yl)ctbyl)bcnzoic acid 
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A solution of EXAMPLE 266 (50 mg. 0.16 mmol) in tetrahydrofuran (I 0 ml) was 

treated witb a solution ofLiOH•H20 (l 00 mg, 4 mmol) in water (4 ml) at 50 "C overnight. 

The mixture was concentrated, and the residue w<ts purified by HPLC (Zorbaxit> C-18 ODS 

packing material [Agilent Technologies, Santa Clam. CA). O. l 'Xi trifluoroacctic 

5 acid/CH_,CN/I-120) to provide the title compound. MS (DCI/NH,) m/z 313 (M+Hf. 

EXAMPLE289 

'\-(2-fluoro-5-( ( 4-oxo-3 A ,5,6, 7 .8-hcxahydroph thalazin- J -yl )rncthy I )phenyl )-4-( 4-

methoxyphenyl)-4-oxobntanam ide 

To a solution of 4-( 4-methoxyphcnyl )-4-oxobutanoic acid (29 mg. 0. i 4 rnrnol) in 

JO dioxanc (l.5 mL) was added 2-(JH-7-awbcnzotriozol-l-yi)-l,J .3.3-tctrarncthyl uranium 

hexafluorophospbmc mclhanaminiurn (HATU) (42 mg) and N,N'-diisopropylc1hylamine (32 

flL). TI1c mixture was stirred at room temperature for] 5 minutes, and EXAMPLE 2 (25 mg, 

0.091 mmo!) was added. The reaction mixture was stin-ed at room temperature for 16 bour:.. 

and was concentrated. 'Oic crude was separated by HJ'LC (Zorbax@ C-l 8 ODS packing 

15 material [Agilent Technologies, Santa Clara, CA], 0.1% trifluoroacetic acidiCI-'3CN/H 20) to 

provide the title compound as a trifluoroacetic acid salt MS (DCl/NH3) m/z 464 (M0 ·H)"; 1H 

NMR (500 MHz, dirnethylsalfmdde-d6j: 5 1.53 - Ui6 (m, 4H), 2.29 2.40 (m, 4H), 2.74 (t, 

.!=6.41Hz,2H), 3.25 (t,J=6.56 Hz, 2H), 3.84 (s, 2H), 3.85 (s, 3H), 6.88- 6.96 (m. lfl), 7.05 

(d,J=8.85 Hz,2H), 7.i2-7.20(m, Hi), 7.74(d,J=64l Hz. 1Ef). 7.97 (J.J=9.15 Hz, 2H}, 

20 9. 75 (br s, I HJ, 12.60 (br s, I H}. 

EXAMPLE290 

1-(2-fluoro-5-( ( 4-oxo-J, 4,5 ,6, 7 ,8-hcxahydroph lhalazin-1-yl )mcthyl)ph cnyl)-3, 4-dimcthyi­

l H-pyrrolc-2,5-dionc 

To a solution of EXAMPLE 2 (!00 mg, 0.37 rnmol) in acetic acid (8 mL) was added 

25 3,4-dimetbylfuran-2,5-dionc (46 mg, 0.37 mmol). The reaction m!xture was heated at 80 °C 

for 16 hours, and concentrated. Tl1c residue was separated by HPLC (Zorbax@ C-18 ODS 

packing material [Agilent Technologies, Santa Clara, CA], 0.1'% trifluoroacetic 

acid/CH,Cl"/H20) to provide the title compound as a trifluoroacctic acid salt. MS 

(DCl/Nlh) rn!z 382 (M'H)'; !H NMR (500 MHz. dimcthylsulfoxidc-J6): o 1.56 - 1.68 (m. 

30 4H). 1.98 (s, 6H), 2.30 - 2.43 (m, 4H), 3.93 (s, 2H), 7.: B (dd. J~7.02. ; 

7.35 (m, 2H), 12.63 (brs, 111). 

EXAMPLE 291 

181 

Hz,lHJ.7.31-



3-(2-fluoro-5-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydropbth al azin- l -yl )mclhy l )phenyl )-3-

azabicyclo(3. l .O)hcxanc-2,4-dione 

To a suspension of EXAMPLE 2 (210 mg, 0. 77 mmol) in acetonitrik (8 mL) was 

added 3-oxabicycio(3. LO)hexanc-2,4-dionc (95 mg, 0.85 mmot) and stirred al 80 "C for l 6 

5 hours. The reaction mixture was cooled and concentrnted on a rotary evaporator. The 

:·csidual solid was dis:,oived in dioxanc (4 mL), and treated with 0-(benzotriazol-J-yl, l'<, N, 

N', N' -tctramcthyluronium hcxafluorophosphatc (380 mg, 0 .99 mrnol) and N,N'­

diisopropyletbylaminc (0.3 mL, l .69 mmol) at mom temperature for an additional 16 hours. 

The reaction mixture was concenn11tcd, and separated by HPLC (Zorbaxi\) C-18 ODS 

10 packing material l Agiknt Technologies, Santa Clara, CA], 0. 1 % trifl uoroaccric 

acid/CH3CN!H20) to provide the !itlc compound as a triCTuoroacetic acid salt. MS 

(DCI/NH3) nr/z 368 Cvl+H)+: 'H NMR (400 \1Hz, dimetbylsulfoxidc-d6): o l .57 - 1.64 (m, 

4H), 1.66 - 1.72 (m, 2H), 2.32 - 2.41 (m, 4H), 2.75 (dd, .!=7.82, 3.22 Hz, 2H), 3.91 (s. J H), 

7J6 (d,J=7J6 Hz, IH), 7.27- 7.29 (m, lH), 7.29 - 7.32 (m, JH), 12.61 (br s, HI). 

15 EXA.MPLE 292 

4-(( 4-(phenoxyacetyl )pipcrnzin-2-yl )mclhyl)-5 ,6, 7 ,8-tetrahydrophthalazin- l (2U)-one 

A solution of EXAMPLE 258 (138 mg, 0.29 mmol) in methylene chloride (JO ml) 

was treated wilh trifluoroac:;tic acid ( 2 ml) at 40 "C for 2 hours, and conccntralcd. The 

residue was purified by HPLC (Zorbax® C-18 ODS packing mat~'Tial [Agilent Technologies, 

20 Santa Clara, CA'!, O.J % trifluoro>J.cctic acic!/CH 3 CN1Hi0) to provide the title compound as 

TFA salt MS (DCl/NH,) m/z 3ll3 (M+H)+ 

30 

EXAMPLE293 

4-(2-(3-bromo-4-fluorophcny l)propyl)-5 ,6, 7 ,8-tcirabydrophthal azin- 1 (2H)-onc 

EXAMPLE 29'.lA 

2-(3-bromo-4-fluorophenyl)-N-mcthoxy-N-rncthyiacctamidc 

The title compound was prcpa1·cd according to the procedure for EXAMPLE 222A, 

substituting 2-(3-bromo-4-fluorophcnyl)acetic acid for 2-(3-bromophcnyl)acetic acid. MS 

(DCI/NH3) rn/z 276 (M+Hf. 

EXAMPLE 293B 

2-(3-bromo-4-fluorophcny!J-N-mclboxy-N-mctl1ylpropanarnidc 

The Ii lie compound was prepared according to the procedure for EXAMPLE 256A, 

1mbstituting EXAlvlPLE 293A for EXAMPLE 222A. MS (DCJINH 3J m/z 291 (M+Hf. 

EXAMPLE 293C 
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2-(3-bromo-4-ftuorophcnyl)propanal 

The title compound was prepared according to the procedure for EXAMPLE 256B, 

substituting EXA.MPLE 2938 for EXAMPLE 256A. MS (DCI/NH3) m/z 232 (M-Hcl(, 

EYu'\MPLE 2930 

5 3-(2-(3-bromo-4-fluorophcnyl )propylidcnc)-4 ,5,6,7-letrahydroisobcnzofuran-1 ( 3H)-one 

The title compound was prepared according to the procedure for EXA.MPLE l C, 

substituting 293C for 2-fluoro-5-formylbcnzonitrile, MS (DCl/NH,) m/z 352 (M+H)+. 

EXAMPLE 293E 

4-(2-(3-bromo-4-fl uorophcnyl)propyl)-5,6,7 ,8-tctrnhydrophthalazin-1 (2H)-one 

10 The title compound was prepared according to the pmccdttre for EXAMPLE 2C, 

15 

substituting EXAMPLE 29:\D for EXAMPLE 28. MS (DCJ/Nll1) m/z 366 (M-"H( 

EXA\1PLE 294 

4-oxo-N-( 3-(2-( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydrophthalazi n- 1-yl)ethy l)p heny 1)-4-

phcnylbutanamidc 

A mixture of 4-oxo-4-phcnylbutanoic acid (50 mg, 0.28 mmol), 2-(3H-

( 1,2,3 )triazolo( 4,5-b )pyridin-3-yl)-1, 1,3,3-tetramcthylisouroniumhexafluorophosphatc (V) 

(106 mg, 0.28 mmol) and Hunig's base (120 mg, 0.9 mmol) in anhydrous N,N­

dimcthy!formamidc (0.5 ml) was stirred at room temperature for 10 minutes, and EXAMPLE 

260 (50 mg, 0. 18 mrnol) was added in one portion. The reaction mixture was stirred at room 

20 temperature for another l hour, and was diluted with 5 mL ofrnctl1anoL The solid material 

was collected by filtration, washed with methanol, and dried to provide the titk compound. 

MS (DC1/NH3) rnJz 430 (M+H). 1H NMR (300 MHz. dimcthylsulfoxidc-d6): 8 1.54 - 1.77 

(m, 4 H), 2.30 - 2.42 (m, 2 H), 2.42 - 2.49 (rn, 2 H), 2.65 - 2.79 (m, 4 H), 2.79 - 2.89 (m, 2 

H), 3.30 - 3.38 (m, 2 H), 6.90 (d, J=7 .80 Hz. ! H). 7. l 9 (t, .!=7.80 Hz, 1 H), 7,38 - 7.49 (m, 2 

25 H), 7.54 (t,J=7.46 Hz, 2 H), 7.61 -7.69 (m, l H). 7.99 (t,J=6.6J Hz, 2 H), 9.96 (s, 1 H), 

12.52 (s, 1 H). 

30 

EX.AMPLE 295 

2'-fluoro-5'-(l-mcthyl-2-( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophtha!azin-1-yl)cthyl)-J, l '-biphcnyl-3-

carboxarnide 

The title comround was prepared according to the procedure for EXA.YfPLE 264, 

substituting EXA\1PLE 293 for EXAMPLE 223, and 3-carbamoylphcnylboronic add for 3-

(morpholinc-4-carbonyl )phcnylbomnic acid. MS (DCl/NH7.) m/z 406 (M+l-1)+, 

EXAMPLE'.2% 
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N-(2'-fluoro-5'-( l-mcthyl-2-( 4-oxo-3 ,4.5,6, 7,8-hcxahydropbllialazin-J-yl)cthyl)- l, I'­

biphcnyl-3-yl)acetamide 

The title compound was prepared according to the procedure for EXAMPLE 264, 

substituting EXAMPLE 293 for EXAMPLE 223, and 3-acctamidophcnylboronic acid for 

5 (morpholinc-4-carbonyl)pbcnylboronic acid. MS (DCI/Nlh) m/z 420 (M~H)1 • 

EXA.MPLE 297 

N-((2'-[uoro-5'-( l -mcthyl-2-(4-oxo-3,4,5,6, 7,8-bcxahydrophthalazin-l-yl )ethyl)- I, 1 '­

biphcnyl-3-yl )mctby l )mcthm1csu l fonamidc 

The title compound was prepared according to the procedure ·for EXAJvlPLE 264, 

l 0 substituting EXAMPLE 293 for EX1\ MPLE and 

(methylsulfonamidomethyl)phcnylboronic acid for 3-(morpbolinc-4-carbooyl)pbcnylboronic 

acid. MS (DCl/NH3) m!z 470 (M+Hf. 

15 

EXAMPLE 298 

2-(2-fluoro-5-((4-oxo-3,4,5 ,6, 7 ,8-bcxabydrophthalazin-l -yl )mcthyl)phenyl)hcxahydro- J H­

isoindolc-1,3(2H)-dione 

The title compound was prepared according to the procedure for EXAMPLE 29 J, 

substituting hcxahydroisohcnzoforan-l ,3-dionc for oxabicyclo(3. J .O)hexanc-2,4-dionc. MS 

(DCl/NH3) m!z 410 (M+H); 'H NMR (300 MHz, cli111ethylsulfoxidc-dG) o 1.31 - l (m. 

SH), J .57 - 1.68 (m, 41-1), 1.66 - ; .78 (m, 3H), 1.76 - 1.92 (m, 2H), 2.29 - 2.43 (rn, 4H), 3.93 

20 (s, 2H), 7.12 - 7.17 (m, IH), 7.28 - 7.33 (m. JH), 7.33 7.37 (m, lH), J 2.63 (hr o, lH). 

EXAMPLE 299 

J -(2-fluoro-5-(( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahydrnphtbal azin-1-yl)mcthy l )phenyl )-3 ,3-

dim cth ylpyrro lidi n c-2,5-d ione 

The title compound was prepared according to the procedure for EXAMPLE 29 J, 

25 substituting 3,3-dirnetbyldihydrofuran-2,5-dio'.tc for oxabicyclo(3. l.O)hcxane-2,4-dione. MS 

(DCJ/>-,;H,) m/z 384 (M+Hf; 1H NMR (300 MHz, dimcthylsulfoxidc-d6): 8 1.3 I (s, 6H), J .54 

-1.70 (m, 4H), 230- 2.44 (m, 4H), 2.78 (s, 211), 3.94 (s, 2HJ, 7.Jl) (d,J=746 Hz:, lH), 7.30-

7.33 (m, IH), 7.35 (s, Hl), ;2.62 (br s, IH}. 

EXAMPLE 300 

30 4-( 4-fl uoro-3-(2-methyl-5-oxoryrrotidin- J -yl )benzy: )-5,6,7,8-lctrahydropbllrn lazin-1 (21-1)-

one 

EXA.MPLE 300A 

4-fl uoro-3-(2-rncthyl-5-oxopyrro lid in- I -yl )benzaldchydc 

184 



A 100 mL round bottom flask was charged with 3-bromo-4-fluorobcnzaldchyde (1.0 

g, 4.93 mmol), tris(dibcnzylidcneacctonc)dipalladium(0)(450 mg, 0.493 mmol), Xantphos 

(4.5-bis(diphcnylphosphino)-9,9-dimcthylxanthcnc) (428 mg, 0.739 mmol), and cesium 

carbonate (2.4 g, 7.39 mrnol). The mixture was purged with nitrogen, and anhydrous dioxanc 

5 (15 mL), and 5-methylpymilidinonc (0.586 g, 5.91 mmo!) were added. The reaction mixture 

was purged with nitrogen again, and heated at l 00 "C ror 20 hours. After cooling lo room 

temperature, !he reaction mix!urc was parlitioned between ethyl accta~ and brine. The 

organic phase W!k'i dried ove~ MgS04, filtered and concentrated. The residue was separated 

by flash chromatography (50% ethyl acetate in hexane) to provide 1hc title compound. MS 

10 (DCiiNl-:11) m!z 222 (M+I-1)". 

EXAMPLE 300B 

4-( 4-fluoro-3-(2-mcthyl-5-oxopyrrolidin- J-yl )bcnzyl)-5,6,7,8-tclrahydrophthalazin-1 (2H)-

one 

A solution of EXAMPLE IB (486 mg, 1.16 mmol), EX.A.MP LE 300A (265 mg) and 

15 triethylamindO. l 6 mL) in dichloromcthane (8 mL) was stirred at room temperature for 16 

hours, and eonccntratcc!. The residue was dissolved in ethanol (5 rnL) and treated with 

hydrazine monohydrate (0.1 J mL) at 80 °C for 2 hours. T11c mixture was allowed to cool and 

the precipitated solid was filtered and dried to provide the title compound. MS (DCTINH1) 

mlz 356 (M+H)\ 1H Nrv1R ( 400 MHz, dimctbylsulfoxidc-d6 ): o 1.02 (d, .!=6.14 Hz, 3H), 1.57 

20 .. 1.63 (m, 4H), 1.64- l (m, IH) .. 2.27 - 2.34 (m, lH), 2.34 - 2.40 (m, 4H). 2.41 - 2.46 (m, 

2H}, 3.90 (s, 2H), 4.0~ (q, .!=644 Hz, 1 H}, 7.10 - 7.14 (m, U:l), 7.14 - 7.18 (m, l H), 7.20 -

7.27 (m, JH), 12.61 (s, lH). 

25 

EXA'VlPLE 301 

4-( 4-fluoro-3-(2-oxo- l ,3-oxazolidin-3-yl}bcnzyll-5,6, 7.~-tclrahydrophthalazin-l (2H)-onc 

EXAMPLE301A 

4-fluoro-3-(2-oxooxazolidin-3-yl)bcnzaldehyde 

The title compound was prepared according lo the procedure for EXA'v!PLE 300A, 

substituting oxazolidin-2-one for 5-mcthylpyrrolidinonc. MS (DCJ/NH,) m/z 210 ('v1+H)'. 

EXAMPLE 30JB 

30 4-( 4-fluoro-3-(2-oxo-l ,3-oxazolidin-3-yl)bcnzyl)-5,6, 7 ,~-tctrahydrophthalazin-1 (2H )-one 

The title compound was prepared according to the procedure for EXAMPLE 3008, 

substituting EXAMPLE :\OJA for EXAMPLE 300A. MS (DCJ/NI-h) m/z 344 (M+H)'; 1H 

NMR (:100 .MJ-Jz. dimcthylsulfoxidc-dv): 8 1.55 - 1.75 (rn, 41-1), 2.30 - 2.45 (m. 4H), 3.90 (s, 

185 
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2H), 3.98 (l. .93 Hz, 2H), 445 (dd,.J=E.72, 7 14 Hz, 2H). 7.11 - 7.17 (m, lll), (dd • 

.J=l0.91, 8.53 Hz, IH), 7.36 {dd . .!=754. 2.38 Hz, IH), 12.61 (br s, lH). 

EXAMPLE 302 

4-( 4-fluoro-3-(2-oxoazcpan-1-yl )bcnzyll-5,6, 7 ,8-tctrahydrophthalazin- l (21-1)-onc 

E>C"'MPLE 302A 

4-fluoro-3-(2-oxoazcpan- l-yl)bcnzaldchydc 

The title compound \Vas prepared according to the procedure for EYJ\MPLE 300A, 

substituting azcpan-2-onc for 5-methylpyrrolidi11onc. \1S (DC1/N!-J:-) rnlz 236 (M+H)'. 

EXAMPLE 3028 

10 4-( 4-fluoro-3-(2-oxoazcpan-J -yl)bcnzyl )-5.6, 7.8-tctrnhydrophtbalazin- l (2H)-onc 

The title compound was prepared according to tlic procedure for EXAMPLE 30013. 

substituting EXAMPLE 302A for EXAMPLE 300A. MS (DC:1/NH 3) miz 370 (M+H )4
; 

11-1 

NMR (300 MHz, dimcthylsulfoxidc-d<,): 8 1.54 - 1.65 (m, 4H), 1.65 - 1.80 (rn, 6H), 2.32 -

2.45 (m, 4H), 2.54- 2.63 (m. 2H), 3.57 - 3.72 (m, 2H). 3.88 (s, 2H), 7.04- 7.12 (m. 2H), 7.13 

15 - 7.22 (m, l H). 12.61 (br s. JR). 

EXA\1PLE 303 

1-(2-fmoro-5-({ 4-oxo-3 ,4,5 ,6.7 ,8-hexahydrophthaiazin- l -yl)methyl)p benyl)piperidine-2,6-

dionc 

The title compow1d was prepared according lo the procedure for EXAMPLE 291, 

20 substituting dihydro-2H-pyran-2,6(3H)-dim~c for oxabicyclo(3.J .O)hexanc-2.4-dionc. MS 

(DCJ/Nlh) m/z 370 (Jvl+Flf; 1H NMR (300 MHz, dimcthylsidfoxidc-,ic): 8 l .53 - 1.69 (rn, 

4H), l.84 - i.97 (m. lH), l.98 - 2.ll (m. J H). 2.29 - 2.42 (m, 4H), 2.75 (t, .1~6.44 Hz. 4H), 

3.90 (s. 2H), 7 04 (d, .J=7.80 Hz, lH), 7.24 (», lH), 7.26 (d . .J=J .36 Hz, 1 H), 12.63 (s, 1 H). 

EXAMPLE 304 

25 4-( 4-fluoro-3-(2-oxoimidazolidin-l -yl)bcnzyl)-5,6.7 ,8-tc!rnhydrophtbaiazin- J (2H )-one 

30 

EXAMPLE 304A 

4-fluoro-3-(2-oxoimidazolidin- l-yl )bcnzaldchyde 

The title compound wus prepared according to the procedure for EXA'vlPLE 300A, 

substituting imidazoiidin-2-onc for 5-mcthylpyrrolidinonc. MS (DCl/'.'JH3) mlz 209 CM-'1-J)". 

EXA.MPLE 304B 

4-( 4-fluoro-3-(2-oxoimidazolidin- !-yl)benzyl)-5,6, 7 ,8-lclrahydrophtlrnlazin-1 (2H)-onc 

The title compound was prepared according le the procedure for EXAMPLE 300B, 

substituting EXAMPLE 304A for EXA.lvlPLE 300A. \!IS (DCJINH 3) m/z 343 (M+H)'; 'H 

11'6 



NMR (300 MHz, dimcthylsulfoxidc-d,,): o 1 - 1.69 (m, 4H), 2.3 l - 2.44 (m, 4H), 3 .39 (t, 

.!=7.97 Hz, 2H), 3.75 3.83 (m, 2H), 3.86 (s, 2H), 6.86 (br s, lH), 6.94 - 7 03 (m, !H), 7.16 

(dd, 119,8.48 Hz, lH), 7.31(dd .. .l=7.63,2.20Hz,1H), 12.61 (brs, IH). 

EXA:V!PLE 305 

5 4-(3-( I, l-dioxidoisotbiazolidin-2-yl)-4-fluorobenzyl )-5,6, 7,8-telrabydrophtbalazin-l (2H )-one 

To a solution of EXAMPLE 2 (150 0.55 mmoi) in dkhloromcthanc (5 mL) was 

added 3-chloropropauc-1-mtlfonyl cbloridc (97 mg, 0.55 mmol), and the mixture stitTcd for 

16 hours. The reaction mixture was concentrated, and the residual solid was dissolved in 

dioxane (3 mL). Sodium cthoxide (O.i4 mL, 21 wt'Yo in ethyl alcohol) was then added, and 

l 0 the solution was heated at 80 °C for 16 hourn. After cooli11g, the reaction mixture was 

concentrated. The residue was separated by HPLC (Zorbax@ C-l 8 ODS packing material 

(Agilent Technologies, Santa Clara, CA], O.J% trifluoroacctic acid/CH3CNiH 20) to provide 

the title compound as free base. MS (DCVNH3) m/z 378 (M-Hf; iH NMR (300 MHz, 

dimctbylsulfoxidc-d6): 8 1.56 - 1.70 (m, 41-1), 2.33 - 2.47 (m, 6H), 3.40 (t, .29 Hz, 2H), 

15 3. (t,.J~6.44Hz, 2H),3.90 (s,2H), 7.09-7.16 (m, IH), 7.23 (d,.1=8.48 Hz, lH), 7.25 -

7.28 (m, IH), 12.61 (brs, lH) 

20 

EXA.MPLE 306 

4-( 4-fluoro-3-(2-oxoazctidin-1-yl)benzyl)-5,6, 7 ,8-tctrabydrophthaiazin- l (2H)-onc 

EXAMPLE 306A 

4-fl uoro-3-(2-oxoazetidin-1-yl)benzaldehydc 

The title compound was prepared according to the procedure for EXAMPLE 300A, 

substituting azetidin-2-one for 5-mcthylpyrro\idinone. MS (DCJ!NH3) m/z 194 (M··Hf. 

EXA.MPLE 306B 

4-( 4-fluoro-3-(2-oxoazctidin- l -yl)bcnzyl)-5,6. 7 ,8-tctrabydrophthalazin-1 (2H)-onc 

25 The title compound was prepared according to the procedure for EXA.MPLE 300B, 

30 

substituting EXAMPLE 306A for EXAMPLE 300A. MS (DCiiNH3) rn/z 328 (M~H)'1. 'H 

NMR (300 MHz, dimethylsulfoxidc-dr,): o 155 - 1.68 (m, 4H), 2.31 - 2.43 (m, 4H), 3. l l (t, 

J=4 58 Hz, 2H), 3.82 (q, J=4.41 Hz, 2H), 3.86 (s, 2H), 6.86 - 6.94 (m. 1H),7.18 (dd . 

.J=ll.87,8.48 Hz, JH), 7.74(dd,J=7.63,2.20Hz, lH). 12.60 (brs, HI). 

EXAMPLE 307 

4-( 4-fluoro-3-(2-oxopipcridin- l-yl )bcnzyl )-5,6, 7 .8-tetrahydrophthalazin- H2H)-one 

EXAMPLE 307A 



4-fluoro-3-(2-oxopipcri di11- l -yl)bcnzaldchyde 

The title compound was prepared according to the procedure for EXAMPLE 300A, 

substituting pipcridin-2-onc fo:- 5-methylpyrrolidinonc. MS (DCIINH3) m/z 222 (M+J·JY. 

EXAMPLE 3078 

5 4-( 4-fluoro-3-(2-oxopipcridin-' -y l)bcnzyi )-5. 6, 7 ,8-tctrahydrophthalazin-1 (2H)-onc 

The title compound was prepared according to the procedure for EXAMPLE 300B, 

substituting EXAMPLE 307 A for EXAMPLE 300A. MS (DCJ/Nlh) m/z 356 (M+H(; 1H 

_NMR (300 MHz, dimethylsulfoxidc-cfc,): 8 1 - 167 (m. 4H), 1.77 - 1.93 (m. 4H), 2.3 I 

2.44 (m, 6H), 3.44 - (m, 2H), 3.88 (s, 21-1). 7 .10 - 7.14 (rn. 1 H), 7.15 (d, J=6.35 Hz, 1 HJ, 

10 7.17 -7.23 (rn, JH), 12.62 (s, IH). 

EXAMPLE308 

N-(3-furylmcthyl)-3-1 ( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophtha lazin-1-y l)methyl)bcnzamidc 

EXAMPLE 308A 

methyl 3-((3-oxo-4,5 ,6. 7-tctrnhydroiso bcnzofuran-1 (3 H)-ylidcnc )methyl )benzoatc 

15 A solution of EXA\1PLE lB (25.8 g, 61.5 mmol). methyl-3-formylbenzoate (10.0 l g, 

20 

61.0 mmol), and tricthylamine (8.7 mL. 62.4 rnmol) in dichloromethane (l'.:5 mL) was stirred 

at room temperature for 16 hours, and cnncenirated. The residue was stirred with a mixture 

of ethyl acetate and water. The pnxip(ta!cc solid was filtered. washed with water, and dried 

to provide the title compound .. MS (DCl/NH,) rniz 285 (M+H)'. 

EXA.MPLE 308B 

3-((3-oxo-4,5,6, 7-tctrahydroisobcnzoforan-1 (31-J)-y lidcnc)mcthyl)bcnzoic acid 

A solulion of EXAMPLE 308A (9.9 g, 35 rnrnol) in l :1 mixture of 

tctrahydrofuran/watcr (100 mL) was treated with lithium hydroxide monohydratc (2.93 g. 70 

mmol) at room temperature for 16 hourn. Ethyl acetate was added (100 mL) and the mixture 

25 washed with 2M HCI (100 mL). The combined organics were concentrated and dried under 

vacuum to provide the title compound. MS IDCI/NH3) m/z 271 (M+Ht. 

EXAMPLE 308C 

3-(( 4-oxo-3,4,5,6,7,8-hcxahydrophtha lazin- 1-yl )methy!)bcnznic ucid 

A solution of EXA.MPLE 308B (9.0 g, 33.33 mnrnl) in absolute ethanol (120 mL) w~$ 

30 heated with hydrazine t~10nohydratc (3.3 mL, 66.66 mmol) al 80 "C for 16 hours. Aflcr 

cooling to room temperature, the precipitated solid was filtered, and dried to provide the title 

compound. MS (DCJ;'NH3) m/z 285 CvhH)'. 

EXAMPLE 3080 

188 



3-(( 4-oxo-3,4,5.6,7 ,8-hexahydroph1halazin- l-y l)mcthyl)bcnzoyl chloride 

A solution of EXA\1PLE 308C (2.73 g, 9.6 mmol) in anhydrous 1ctrahydrofuran (30 

mL) was trca1cd with oxalyl chloride (1.3 mL 14.4 mmol) and a couple of drops of N.N-

dimethylfomiamidc at room temperature for 10 minutes and at 50 for 1 bour. Tlie reaction 

5 mixture wac; conccntralcd and dried lo provide the title compound. MS (DCl/NH,) m/z 303 

(M+H). 

EXAMPLE 308E 

N-(3-furylmetllyl)-3-(( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydrophthalazin- l-y I )methyl) benzamide 

A solution ofEXAMJ'LE ~08D (19 mg, 0.06mmol), furan-3-ylmcthanaminc (0.07 

l 0 mmol) and tricthylamine ( 14.6 mg, 0.14 mmol) in tctrahydrofuran ( 1.0 mL) was stiJTed at 

room temperature for 16 hours. The reaction mixture was concentrated. The residue wa.s 

dissolved in 1:1 rnixture of dimcthyisulfoxi<lcimcthanol and purified by HPLC (Waters 

Sunfire<'jl) C-8 analytical column [Milford, lvlA)/O. l % trifluoroacelic acidlwatcr/J 00%, 

CH 3CN) to provide the title compound. 'v1S (DC1/NH3) m/z 363 (M+H).; "H NMR (500 

l 5 MHz, D20/dimethylsulfoxidc-d6): 8 1.54 l .69 (m, 4H\ 2.32 - 2.45 (m, 4H), 3.96 (s, 2H), 

20 

25 

30 

4.29(s,2H),6.41 -6.49{m, lH), 7.32-7.37(m, HI), 7.41 (t,J=7.63Hz, lH), 7 -7.60(ni, 

2H), 7 .64 - 7. 72 {rn. 2H). 

EXAMPLE 309 

3-( ( 4-oxo-3 ,4,5 ,6,7 ,8-hc1rnhydrophthalazin- l-yl)mcthyl )-N-(thicn-2-ylmethyl)bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting thiophen-2-ylmcthanaminc for fw-an-3-ylmcthanaminc. MS (DCJ/NH,) m/z 3k0 

(M"-H)'; 1H NMR (500 Mllz, D20/dimcthylsulfoxi<lc-d0): 8 1.56 - 1.70 (m, 4H), 2.32 - 2.43 

(m. 4H), 3.97 (s, 2H), 4.61 (s, 21I), 6.97 (dd, J=5 03, 3.51 Hz, 1 [,]), 7.02 (d, .!=2.44 Hz. JH}, 

7.34 - 7.39 (m, 211), 7.42 (t, .J=7.63 llz. lH), 7.67 (s, JH), 7.70 (d . .!=7.93 Hz, JI!) 

EXAMPLE3l0 

3-( ( 4-oxo-3 ,4,5 ,6. 7,8-hcxahydrophthalazin- l -yl)mctl1 y I )-N-( thicn-3-yimcthyl )\Jenzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting thiophco-3-ylmcthanamine for furan-3-y!mcthanaminc. 'V!S (DCJ1NH1l m/z 380 

(M+Hf. 

EXAMPLE 311 

3-(( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophthalazin-1-yl )mcthy I )-N-(pyridin-3-ylm ctby I )hcnzamicic 

The title comro1md was prcparc-d according to ti1c procedure for EXAMPLE 308, 

substituting pyridin-3-ylmcthanaminc for furan-3-yhncthanamine. MS (DCl/NH1) m/z 3 
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10 

(M+Hf; 'H NMR (500 Ml:lz, 0 20/d1111etnylsultox1dc-d6 ): b J .:i:J - l. /U (m, '!tl) . . Ll; - L'+J 

(m, 4Hl, 3.98 (s, 2HJ, 4.61(s,2H), 7.37 - 7.41 (m, '.H}. 7.45 (t, .63 Hz, lH), 7.69 (s, UJ), 

7 .74 ( d, .63 Hz, l H), 7 9 l (dd, .!=7 .93. 5.49 Hz, lH), 8 37 (d, .93 Hz, lH). 8.72 Id, 

.!=5 .19 Hz, 1H).878 (s, lH). 

EXAMPLE 312 

3-( ( 4-oxo-3,4,5,6, 7 ,8-hcxahydropbth.alazin-!-yl)mcthyl )-N-(pyridin-4-ylmethyl)benzamide 

The title compound was prepared a.ccording to the procedure for EX..l\MPLE 308, 

substituting pyridin-4-ylmethanamine for furnn-3-ylmclhanarnrnc. MS (DCl/~I-b) m/z 375 

('vl+H)' 

EXAMPLE 3 3 

N-(2-( dimctby\arnino )cthyl)-3-(( 4-oxo-3,4,5,(,,7,8-hcxahydrophtllalazin-1-

yl )mcthyl)hcnzamidc 

The title compound was prepared according to 1hc procedure for EXAMPLE 308, 

substituting N1 ,N1-dimethylcthanc-l ,2-diami11e for furan-3-ylmclhanamine. MS (0Cl/NH3) 

15 miz 355 (M+H/; 1H NMR (500 MHz, D20/dimcthylsulfoxidc-d6): i5 1.56- 1.66 (m, 4H}. 

2.33 2.44 (m, 4H), 2.84 (s, 6H), 3.26 (t,J=5 95 Hz, 2H). 3.60 (t, .!=5.95 Hz, 2H), 3.98 (s, 

20 

30 

2H). 7.38-7.41 (m, lH), 7.45 (t, .63Hz, lH), 7.67(s, IH), 7.71 (d,J=7.93 Hz, lH) 

EXAMPLE 314 

N-0-( dimclhylamino )propyl)-3-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophtbilazin- l­

yl )mcthyl)bmzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting N 1 ,N1-dimcthyipropanc-l ,3-diamine for furan-3-ylmethanamine. MS (DCl/Nlh) 

m/z 369 (M~Hr. 

EXAMPLE 315 

3-(( 4-oxo-3,4,5.6,7 ,8-hexahydrophthalazin-1-yl )methyl)-N-(3-pyn-olidin-l­

ylpropyl )bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 3-(pyrrolidin- l-yl)propan- l-ami11c for furan-3-ylrncthanarninc. MS (DCI/N fh) 

rnlz 395 (M+Hf. 

EXAMPLE316 

3-( (4-oxo-3,4 ,5 ,6,7 ,8-hcxahydrophlhalazin-1-yl)mclbyl)-N-(3-pipcridin- J­

ylpropyl)bcnzamide 
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The ti lie compound was pre;1ared according to the procedure for EXAJ\1PLE 308, 

substituting 3-(pipeTidin-l-yl)propan-l-amine fo- furan-3-ylmcthanaminc. MS (DCl/Nl-13) 

m/z 409 (M+H)'. 

EXAMPLE 317 

N-(3-rnorphol in-4-ylpropyl )-3-( ( 4-oxo- '.) ,4 ,5 ,6, 7 .X-hcx ahydroph1halazin. I -

y! )methyl )bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 3-morpholinopropan-l-amine foT furan-3-ylmctha.naminc. ?\1S (DCI/NH3) m/z 

411 (M+Hf; 'HNMR (500 MHz, D20/dimcthylsulfoxidc-d0): o l.56 - l.68 (m, 4H), 1.87: 

l 0 1.97 (m, 2H), 2.3 l - 2.45 (m, 4H), 3.08 (L .!=12.05 Hz, 2H), 3.1 l - 3.17 (m. 2H), 3.33 (t, 

15 

20 

30 

.!=6.71Hz,2HJ,3.42 (d,.!=12.5'. Hz, 211\3.65 (t, .1=1205 f-lz,21:-I), 3.96 - 402 (m, 2H), 

3.97 (s, 2H), 7.35 - 7.39 (m, JH) 7.43 (t. .!=7.63 Hz, lll), 7.65 (s, IH), 7.69 (d,J=7.93 Hz, 

lH). 

EXAMPLE 318 

N-(2-( 1 H-indo!-3-yl )cthyl)-3-((4-oxo-3,4,5 ,6,7 ,8-hcxahydrophthalazin-1-

yl)m ethyl )bc:nzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-( 1 H-indnl-3-yl)cthanaminc for furnn-3-ylmcthanamine. MS (DC!iNl-!3 ) m/z 

427 (M+H). 

EXA-\tlPLE 319 

3-(( 4-oxo-3 ,4,5,6,7 ,8-hcxahydrophthalazin-1-yl)mcthyl )-N- l ,3-thiazol-2-ylbcnzam idc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting thiazol·-2-amine for furan-3-yimcthanarninc. MS (DCJ/N}l_,) rn/z 367 (M+H)+; 

1H NMR (500 MHz, 0 20/dirncthylsulfoxidc-dD): 8 1.59 - l .68 (m, 41-1), 2.35 - 2.46 (m, 4H), 

4.01(s.2H), 7.28 (d, ./=3.66 l'lz, lH), 7.45-7.48 (m, ll]), 7.50 (t,J~7.48 Hz, JH), 7.56 (d, 

.66 Hz, lH), 7 87 (s, lH), 7.93 (d,./=7.63 Hz, lH). 

EXAMPLE 320 

bcnzyl 2-oxo-2-(3-(2-(4-oxo-3 .4.5,6,7 ,R-hexahydrophthalaziH-1-

yl)cthyl)phenyla n 1i110 )cthylcarbamate 

The title compound was prepared according to the proccdmc for EXAMPLE 294. 

substituting 2-(bcnzyloxycarbonylamino )acetic acid for 4-oxo-4-phcnylbutanoic arnl. MS 

(DC1/NH,)m/z46l (M+ll)'. 

EXAMPLE32l 
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4-oxo-N-(3-( 2-( 4-oxo-3 ,4,5,6, 7 ,8-bcxahydrophthalazin- J -yl )clhyl)phcnyl)-4-( 4-

phcnoxyphcnyl)butanarnide 

The title compound was prepared according to the procedure for EXAMPLE 294, 

substituting 4-oxo-4-{ 4-phcnoxyphcnyl)butanoic acid for 4-oxo-4-phcnylbutanoic acid. MS 

5 (DCl/"ill 3) m/z 522 (M+H)f. 

EXAMPLE 322 
bcnzyl 3-[( {3-[2-( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-

yl)cthyl]phcnyl J amino)carbonyl]pi pcrid inc-1-carboxy I ate 

The title compound was prepared according to the procedure for EXAMPLE 294, 

10 substituting J-(benzyloxycarbonyl)pipcridinc-3-carboxylic acid for 4-oxo-4-phcnylbutanoic 

acid. MS (DCIINFb l m/z 515 (:V1+H)'. 

15 

20 

EXAMPLE323 

2-( 4-mcthylphcnoxy )-N-( 3-[2-( 4-oxo-3 .4,5 ,6,7 ,8-hexal1ydrophthalazin-l­

yl)ctbylJphcnyl) acetamidc 

The title compound was prepared according tO the procedure for EXAMPLE 294, 

substituting 2-(p-tolyloxy)acctic acid for 4-oxo-4-phcnylbutanoic acid. MS (DCJ/Nlh) m/z 

418 (M+Hf. 

EXAMPLE324 
2-( 4-mctboxyphrnoxy)-N-(3-(2-( 4-oxo·3,4,5,6,7 ,8-hexal1ydrophthalazin- l-

y I )ethyl )phcny l)acctami de 

The title compound was prepared acwrding to the procedure for EXAMPLE 294. 

substituting 2-(4-methoxypbcnoxy)acetic acid for 4-oxo-4-phcnylbutanoic acid. MS 

(DCJ!NH,) rniz 434 (M+H)', 

EXAMPLE325 

25 4-[4-fl uoro-3-(3-mctbyl-2-oxoimidazolidin- 1-y])bcnzyl]-5,6, 7,8-tetrahydrophthalazin- l (2H)-

one 

EXAMPLE 325A 

4-fluoro-3-(3-mctltyl-2-oxoimidazolidin-1-yl)bcnzaldchydc 

The titk compound was prepared according to the procedure for EXAMPLE 300A, 

30 substituting 1-mcthylimidazolidin-2-onc for 5-rncthylpyrrolidinone. MS (DCJ/NH,) rn/z 223 

(M+Hf 

EXAMPLE 3258 
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4-[ 4-fluoro-3-(3-mcthyl-2-oxoimidazolidin-1-yl)bcnzyl]-5,6,7 ,8-tetrahydrophthalazin-I (2H)-

one 

The title compound was prepared according to the procedure for EXAMPLE 3008, 

substituting EXAMPLE 325A for EXAMPLE 300A. MS (DCI/NH>) m/z 357 (M+Hf; 1H 

5 NMR (300 MHz, DMSO-d6): 8 1.54 l.69 (m, 41-:1), 2J2 - 2.'13 (m, 4H), 2.74 (s, 3H), 3.39 -

3.44 (m, 2H), 3.67 - 3. 76 (m, 2H). 3.86 (s, 2H), 6. 97 - 7.05 (m, lH). 717 ( dd, 1J9 .. 8.48 

Hz. iH), 7.31(dd,1=7.63,2.20 Hz, 11-l), 12.60 (s, lH). 

EXAMPLE 326 

4-[ 4-fluoro-3-(2-oxotctrahydropyrimidin- l (2H )-yl)bcnzyl]-5,6, 7 ,8-tctrahydrophthalazin-

10 1(2H)-onc 

EXAMPLE 326A 

4-fluoro-3-(2-oxotctrahydropyrimidin-1 (2H)-yl)bcnzaldchyde 

The ti lie compound was prepared according to the procedure for EXAMPLE 300A, 

&11bstituting tetrahydropyrimidin-2(11-1)-one for 5-mcthylpyrrolidinonc. MS (DCI!NH3) m/z 

15 223 (M•+I)' 

EXAMPLE 3268 

4-[ 4-fluoro-3-(2-oxotetrahydropyrimidin- l (2H)-yl)bcnzyl]-5 ,6, 7 ,8-tetrah ydrophthalazin-

1 (2H)-one 

The title compound wu.1 prepared according to the procedure for EXAMPLE 3008, 

20 substituting EXAMPLE 326A for EXAMPLE 300A. MS (DCJ&lb) m/z 357 (M+H)'; 1H 

NMR (300 MHz, DMSO-d6): 8 1.57 - l .68 (m, 4H), 1.87 - 2.00 (m, 2H), 2.33 - 2.~3 (m, 4H), 

3.23 (t, J=5.76 Hz, 2H), 3.44 - 3.52 (m, 2H). 3.86 (s, 2H). 6.60 (s, lH). 7.00 - 7.07 (m, 1 H), 

7.09- 7.18 (m, 2H). 12 61 (s, ~H). 

EXAMPLE327 

25 4-[3-( 3-tert-butyl-2-oxoimidazol id in-1-yl )-4- fluorobenzyl J-5 ,6, 7 .8-tetrahydrophthalazin-

1 (2H)-one 

EXAMPLE 327A 

3-(3-tert-butyl-2-oxoimidazo lidin-1-yl )-4-fluorobcnzald chydc 

The title compound was prepared according to the procedure for EXAMPLE 300.A., 

30 substituting 1-tcti-butylimidazoiidin-2-onc for 5-mcthylpyrrolidinonc. MS (DCJ/NH.') m/z 

265 (M+HY. 

EXAMPLE 327B 
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4-[3-(3-lert-buty!-2-oxoimidazo I id in-1-yl)-4-fluoro·)enzy l ]-5 .6, 7 ,8-tctrahycirophthai azin-

1 (2H)-one 

The till c compound wa;; prepared according to the procedure for EXAMPLE 3008, 

substituting EXAMPLE 327 A for EXA:V!PLE 300A. MS (DCJ;NH,) m/z 399 (tvl., Hi 1
; ;H 

5 NMR (300 MHz, DMSO-d6 J; 8 1.3 (s, 9H), l J .68 (m, 41-l). 2J 1 - 2.45 (m, 4HJ, 3.43 -

3.48 (m, 2H). 3.58 - 3.69 (rn, 2H). 3.86 Is, 21]), 6.95 - 7 .02 (rn, I H), 7.15 (dd, J= l 136, 8.3 I 

Hz. HJ). 7.28 (dd, .!=7.46, 2.03 Hz, HI), 12.59 (s, lH). 

JO 

EXAMPLE 328 

4-{ 4-fluoro-3-[ (1 S,4R)-3-oxo-2-azabicyclo[2.2.1 ]hcpt-2-yl]bcnzyl l -5,6,7 ,8-

tctrahydrophthalazin- I (2H)-c.mc 

EXA.MPLE 328A 

4-fluoro-3-( (IS ,4 R )-3-oxo-2-azabicyclo[2.2. l ]h eptan-2-yl )benzaldehyde 

The title compound was prepared according to the procedure for EXAMPLE 300A. 

substituting (J S,4R)-2-azabicyclo[,2.2. ! ]hcptan-3-onc for 5-methylpyrrolidinonc. MS 

15 (DCI/NHi) rn/z 234 (M rH) 
1

• 

EXAMPLE 3288 

4- ( 4-iluoro-3-[( I S,4R)-3-oxo-2-azabicyclo[2.2. l ]hcpt-2-yl]bcnzyl }-5.6,7 ,8-

tctrahydrophlhalazin-1 (21-1 )-one 

The tillc compound wai; prepared according to tbe procedure for EXA.MPLE 3008, 

20 substituting EXAMPLE 32RA for EXAMPLE 300A, MS (DCJ/Nl·!i) m/z 368 (M+I-J)'; ;H 

NMR (300 MHz, DMSO-d6): 8 1.49 - l .56 (m, 2H). 1.57 - 1.65 (rn, 4!1), 1.69 - 1.76 (m, lH), 

1.79 - 1.86 (m, lH). 1.89 - 1.96 (m, lH). l.97 - 2.03 (m, lH), 2.32 - 2.45 (m, 4H), 2.74 - 2.82 

25 

(m, JHJ, 3.87 (s, 2H), 4.25 (s. lHJ, 7.01 -7.08 (m, lH), 7.16 -

lH), 12.59 (br s, lH). 

EXAMPLE 329 

(m. !ff), 7.23 - 7.28 (m, 

N-(2-cthylphcny l )-3-[( 4-oxo-3 ,4 ,5,6,7 ,8-bcxahydropl1 thalazin-1-y !)methyl Jbcnzamidc 

The title compound was pn::parcd according to the procedure for EX/uvJPLE 308, 

substituting 2-ethy:anilinc for furan-3-ylrnethanaminc. MS (DCJINlh) rn/z 388 (M+Hf. 

EX.A.:VlPLE 330 

30 N-(3-cthylphcnyl)-3-[ ( 4-oxo-3 ,4 ,5,6. 7 ,8-hcxahydrophtha1azin- J-yl)mc!hyl]bcnzarnidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 3-cthylanilinc for furan-3-ylmethanaminc. MS (DCI/NH3) m/z 388 (M+l1)+. 

EXAMPLE 331 
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N-( 4-ethylphcnyl)-3-[ ( 4-oxo-3 ,4 ,5,6, 7 ,8-hcxah ydrophthalazin-1-y !)methyl ]benzamide 

The title compound was prepared according to the procedure for EXA'APLE 308, 

substituting 4-ethylanilinc for furan-3-ylmethanamine. MS (DCI/N[-h) rn/z 38R (M+Hf. 

EXi1.MPLE 332 

5 3-[ ( 4-oxo-3.4,5,6. 7 ,8-hcxahydrophthalazin-1-yl)mcthyl]-N-(2-propybhenyl)bcnzamide 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-pmpylaniline for furan-3-ylrnethanarninc. MS (DC1/Nll1) m/z402 ('.\1+1-1) . 

EXAMPLE 333 

N-(2-isopropylphcnyl )-3-[ ( 4-oxo-3 ,4 .5 ,6, 7,8-hexahydrophthalazin-1-y J)mcthy 1 ]henzamide 

I 0 The title compound was prepared according to the procedure for EXA'\1PLE 308, 

substituting 2-isopropylaniline for furan-3-yimcthanamine. MS (DCl/l\;H3) rn/z 402 (MTH)'. 

EXAMPLE 334 

N-(4-isopropylpheny I )-3-[ ( 4-oxo-3,4 ,5,6,7 ,8-hexahydrophthalazin-1-yl)mcthyl]benzamide 

The title compound was prepared according to the procedure for EX,~MPLE 308, 

15 substituting 4-isopropylaniline for foran-3-ylmethanamine. MS (DCI/Nih) m/z 402 (M+Hf; 

1H NMR (500 MHz, D20/DMSO-d,,): i5 l.20 (d,.1=7.02 Hz, 6H), J.55 -1.72 (m, 4H), 2.34 -

2.47 (m, 4H), 2.82 - 2.96 (m, !H), 4.01(s,2H), 7.23 (d, .!=8.24 Hz. 2H), 7.39 (d, .63 Hz, 

IH), 747 (t, J=7.63 Hz, lH), 7.63 (d . .J=8.54 Hz, 2H), 7.74 (s, lH), 7.80 (d, J=7.93 Hz, JH} 

EXAt\1PLE 335 

20 N-(3-tert-butylphcny\)-3-[ ( 4-oxo-3 ,4 ,5 .6, 7 ,8-hexahydrophtha\azin-1-yl)mcthyl ]benzamide 

The title compound was prepared according to the procedure for EXAMPLE 308, 

subsrituting 3-tcrt-butylaniline for furan-3-ylmcthanami11c. MS (DCl/NH,) m/z 416 (M+H)". 

EXA'vlPLE 336 

N-( 4-tcrt-butylphenyl)-3-[ ( 4-oxo-3 ,4 ,5 ,6, 7 .8-hcxa hydrophthal azin-1-yl)mcthyl]benzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 4-tert-butylanilinc for furan-3-ylmcthanamine. MS (DCl/NH,) m/z 416 (M--Ht. 

EXAMPLE337 

N-1, l '-hipheny 1-4-yl-3-[( 4-oxo-3, 4,5, 6,7,8-hcxahydropbthalazin- l -yl)mcthyl]bcnzarnide 

The title compound was prepared according to the procedure for EX,l\MPLE 308, 

30 substituting biphCllyl-4-aminc for furnn-3-ylmcthanamine. MS (DCJ/NH3) m/z 436 (M+H)+: 

;H N:V1R (500 MHz, D20/DMSO-d6): i5 I - 1.70 (m, 4H), 234 - 2.48 (m, 4H), 4.02 (s, 

2H), 7.36 (t, .32 Hz, IH). 742 (d,.l=7.93 Hz, II-I), 7.45 -7.48 (m, 2H). 7.49 - 7.52 (m, 

IH), 7.66- 7.71(m,4H), 7.78 (s, lH), 7.81-7.87 (m, 3H). 

195 



EXAMPLE338 

N-(2-fluoro-4-mcthylplicny i)-3-[ (4-oxo-3 A ,5 ,6, 7 ,8-l1exabydrophthalaziu- l -

y l)mcthyl ]bcnzarnidc 

The title compound was prcrared according to the procedure for EXAMPLE 308, 

5 substituting 2-fluoro-4·-rnethylanilinc for furan-3-ylmclhanaminc. MS (DCl!!\lcb) m/z 392 

(M·+lf. 

EXAMPLE339 

N-C3-f1uoro-4-methy~pheny!)-3-[ ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydrophl.halazin- I -

yl)mctbyl]bcnzamidc 

10 The title compound was prepared according to the procedure for EX,1\MPLE 308, 

15 

20 

25 

substituting 3-fluoro-4-mcthylaniline for furan-3-ylrncthanaminc MS (DCl!NH 3) m/z 392 

(M+fff. 

EXAMPLE340 

N-( 4-fluoro-2-mcthylphenyl)-3-[( 4-oxo-3,4,5,6. 7 ,8-hcxahydrophthalazin-1-

yl )mclhyl]bcnzarnidc 

The title compound waR prepared according lo lhc procedure for EXAMPLE 308, 

substituting 4-Duoro-2-methylaniline for furan-3-ylrncthanamine. MS (DCJ/NI-! 3) m/z 392 

(lv1-iH/ 

EXAMPLE 341 

N-( 4-fluoro-3-rncthylphcoyl)-3-[( 4-oxo-3.4,5,6, 7 ,8-hcxahydrophthalazin-1-

yl)mclhyl]benzamide 

The title compound was prepared according to the proccdnrc for EXAMPLE 308, 

substituting 4-fluoro-3-mcthylaniline for foran-3-ylmcthanamine. MS (DCliNH 3) m/z 392 

(M+H)
1

• 

EXAMPLE342 

N-(3-chloro-4-methylphcny 1)-3-[( 4-oxo-3,4,5,6, 7 ,8-hexahydrophlhaiazin-J­

yl)methyi]bcnzamidc 

The title compound was prepared according to the procedure for EX.~:V1PLE 308, 

substituting 3-chloro-4-mcthylaniline for furao-3-ylmcthanarninc. MS (0Cl0H_,) m/z 408 

30 (M+Hf. 

EXAMPLE 343 

N-( 4-ch loro-3-mcthylphcnyi )-3'-[ ( 4-ox o-3 .45 ,6, 7 ,8-hcxahydroph th al azin-1 

yl )mcthyl]bcnzamidc 
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The title compound was prepared according to the procedure for EXA.MPLE 308, 

substituting 4-chloro-3-mclhylanilinc for furan-3-ylmethanamine. MS (DCJ/NH3) rn/z 408 

(M+H··· ,• . .i ' 

EXAMPLE 344 

N-(3-bromo-4-mclhylphcnyl)-3-[( 4-oxo-3,4,5.6,7,8-hcxahydrophthalazin-1-

y I )mclbyl]bcnzamidc 

The title cornpou11d wa,, prepared according to the procedure for EXAMPLE 308, 

substituting 3-bromo-4-melhylaniline for furan-3-ylmethanaminc. MS (DCl/NH3) mlz 452 

(M-H)+. 

EXAMPLE345 

N-( 4-bromo-3-mcthylphcny 1)-3-[( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-1-

yl)mcthyl]bcnzamide 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 4-bromo-3-mcthylanilinc for furan-3-ylmcthanamine. MS (DCI/NH3) miz 452 

15 (M+H)+. 

EXAMPLE346 

N-(3-fluoro-4-mcthoxyphcnyl )-3-[ ( 4--oxo-3,4 ,5.6, 7 ,8-hcxahydrophthalazin-l -

y l)mctby l]bcnzmnidc 

The tillc compound was prepared according Lo the procedure for EXAMPLE 308, 

20 substituting 3-fluoro-4-mcthoxyaniiine for furun-3-ylmcthanamine, \1S (DCJ/NH,) m/z 40~ 

(M~H)+; 1H NMR (500 MHz, D20/DMS0-d5): o L55 - 1.69 (m, 4H), 2.33 - 2.49 (m, 4H), 

3.83 (s, 31-J), 4 01(s,2H), 7.16 (t,J=9.31 Hz, lH), 7.40 (d,.!=7.93 Hz, lH), 7.44- 7.50 (m. 

2H). 7.69 (dd, .J=l3.58, 2.59 Hz, lH), 7.73 (s, HI), 7.79 (d, .!=7.93 Hz, lH). 

EXAMPLE347 

25 N-[3-methoxy-5-(ttifluororncthyl)phcnyl]-3-[( 4-oxo-3 ,4,5,(i, 7,8-hcxahydrophthalazin- J -

30 

yl )rncthyl]bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 3-mcthoxy-5-(trifluoromethyl)anilinc for furan-3-ylrncthanaminc. :VIS 

(DCI/NH,) m/z 458 (M+Hf. 

EXAMPLE 348 

N-(2-hydroxy-6-methylphcny 1 )-3-( ( 4-oxo-3, 4 ,5, 6, 7, 8-hcxahydroph lha: azin-1-

yi)mcthy I] bcnzamidc 
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The title compound was prepared according 10 !be procedure for EXAMPLE 308, 

substituting 2-amiuo-3-methylphenol for furan-3-ylmcthanamine. MS (DCl/Nl'h) m/z 390 

(M+H)+. 

EXAMPLE349 

N-(3-hydroxy-2-methylphcnyl)-3-[ (4-oxo-3,4 .5,6,7 ,8-hcxahydroph!halazin-1-

yl)methy;]benzamide 

The titie compound was prepared according to the procedure for EXAMPLE 308, 

substituting 3-amino-2-mcthylphcnol for furan-3-yimcthanaminc. MS (DCl/NHJ m/z 390 

(M+H)+. 

EXAMPLE 350 

N-(3-hydroxy-4-mcthy lphenyl)-3-[( 4-oxo-3,4,5,6,7 ,8-hcxahydrophthalazin-1-

yl)methyl]benzamide 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-amino-5-methylphcnol for furan-3-ylmethanamine. MS (DCI/Nfh) m/z 390 

15 (M 1H)". 

EXAMPLE351 

N-(2-mcthoxy-5-methylpbcny 1 )-3-[ ( 4-oxo-3, 4,5 ,6, 7 ,8-hexahydrophthalazin- i -

yl)methyl]bcnzamidc 

The titk compound was prepared according to the procedure for EXAMPLE 308, 

20 substituting 2-mcthoxy-5-methylaniline for furan-3-ylmethanamine. MS (DCI/NHc) mlz 404 

(M+H)'. 

30 

EXAMPLE352 

N-( 3-methoxy-4-mclhy lpl1cnyl )-3-[ ( 4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophthalazin-1-

yl)mclhyl ]bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

subs1ituting 5-melhoxy-2-methylanilinc for furan-3-ylmethanaminc. MS (DC]/NH3) rn/z 404 

(M+H)+. 

EXAMPLE 353 

N-(3-hydroxy-4-mcthoxyphen yl )-3-[ ( 4-oxo-3, 4,5 ,6,7 ,8-hcxahydrophthal azin-1-

y 1 )mcthyl)bcnzami<lc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 5-amino-2-mcthoxyphenol for furan-3-ylmcthanaminc. MS (DCl/NH:,) m/z 406 

(M+Hf. 
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EXAMPLE 354 

'l-(2-ethoxyphcny I )-3-[ (4-oxo-3,4 ,5 ,6, 7 ,8-hexahydrophthalazin-1-yl )mcthyl]bcnzamidc 

The title compound wao; prepared according to the procedure for EXAMPLE 308, 

substituting 2-ethoxyanilinc for furan-3-ylrncthanamine. MS (0CliNH 3) m/z 404 (M+F-l)+. 

EXAMPLEJ55 

:1-[(4-oxo-3,4,S ,6, 7 ,8-hexahydrophtha:azin- l -yl )mctbyl]-N-( 4-propoxyrhcnyl)bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 4-propoxyaniline for furan-3-ylrnethanaminc. MS (DCI/>iH 3) m/z 418 (M+H(. 

EXAMPLE 356 

1 0 N-(5-tert-butyl-2-mctiioxyphenyl)-3-[( 4-oxo-3.4,5,6, 7 ,8-hcxahydrophthalazin-J -

15 

yl)rncthyl]bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 5-tert-butyl-2-methoxynniline for furan-3-yimethanaminc. MS (DCl/NI·b) m/z 

446 (M-H)'. 

EXAMPLE357 

'\-[5--{ acetylarnino )-2-methoxyphcnyl]-3-[ ( 4-oxo-3.4,5 .6,7 ,8-hexahydrnphthalazin-1-

yl )mcthy l]bcnzarnide 

The title compound was prepared according to the procedure [or EX.i\:\1PLE 308, 

substitu\iug N-(3-amino-4-methoxyphcuyl)acctamidc for foran-3-ylmcthanamine. MS 

20 (DCl/NH1) m/z 447 (M+H) .. 

EXAMPLE 8 

N-2,3-dihydro- l ,4-brnzodioxin-6-yl-3-[( 4-oxo-3,4 ,5 ,6, 7,8-hcxahydrnphthalazin-1-

yl )rncihyl]b cnzarnid e 

The title: c-0mpound was prepared according to the procedure for EXAMPLE 308, 

25 substituting 2,3-dihydrobcnzo[b][l,4]dioxin-6-aminc for furan-3-ylmcthanarninc. MS 

(DCl/NH1) miz 418 (M+H)'; 1H N:'vlR (500 MHz, D20/DMSO-d6): B 1.56- 1.68 (m, 4H), 

2.34 - 2.48 (m, 411), 4.00 (s. 2H), 4,15 - 4.32 (m, 4H), 6.84 (d, J=8.85 Hz, lHl. 7.16 (dd, 

J=8.85, 2.44 Hz, lH), 7,34 (d, J='.2.44 Hz, l H), 7.38 (cl, J=7.93 Bz, 1 H), 746 (t, J=7.63 J:-lz, 

30 

I H), 7.72 (s, IH), 7.77 (d, .63 Hz, ll-Jl 

EXAMPLE359 

N-(5-chloro-'.2,4-dimcthoxyphenyl )-3-[ (4-oxo-3, 4 ,5 .6, 7 ,l:i-hcxahydrophtha lazin- l -

yl )mc!hyl]benzmnidc 
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The ii tic compound was prepared according to the procedure for EXAMPLE 308, 

substituting 5-chloro-2,4-dimcthoxyanilinc for furan-3-ylmcthanamine. MS (DC!/NI-'3) m/z 

454 (M+H( 

EXAMPLE360 

5 N-[3-(mcthylthio )phcnyl]-3-'(4-oxo-3 .4.5.6, 7 ,8-hcxahydrophtbalazin-l-yl )mcthyl]bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 3-(mcthylthio)anilinc for furan-3-ylmclhanaminc. MS (DCl1Nf-h) m/z 406 

rv H'' \J/17 ) > 

EXAMPLE361 

l 0 N-[ 4-(rncthylthio )phenyl]-3-[(4-oxo-3.4.5,6, 7 ,8-hcxahydrophthalazin-1-yl )methyl ]bcnzarnidc 

15 

20 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 4-(methylthio)aniline for furnn-3-ylmelhanamine. \1S (DCl/NH_,) rn/z 406 

(M+H)'. 

EXAMPLE 362 

3-[(4-oxo-3,4,5,6,7,8-hcxahydrophihalazin- l-yl)methyl]-N-(4-pipcridin- l • 

ylphcnyl Jbcnzamide 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 4-(pipcri.din-1-yl)anilinc for fman-3-ylmcthanaminc. MS (DCl/Nlh) m/z 443 

(\1+Hf 

EXAMPLE 363 

N-( 4-morphoHn-4-y!phcny J )-3-[( 4-oxo-3, 4 ,5, 6, 7, 8-hcxahydroph thalazin-1-

yl )mcthy I ]bcnzamid e 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 4-morphoiinoaniline for funm-3-ylmcthanaminc. MS (DCl/NH3) m/z 445 

25 (M+Hf: 1H "iMR (500 MHz, D20/DMSO-d,,): B l.57 - 1.68 (m, 4H), 2,34 - 2.46 (rn. 4HJ, 

3.15 - 3.23 (m. 4H), 3.79 - 3.82 (m, 4H), 4.0 I (s. 2H). 7. 10 (d, J=9.l 5 Hz, 2H), 7.39 ( d, 

J=7.63 Hz, 1 HJ, 7.45 - 7 .50 (m. lH), 7.66 (d, J=9 .15 Hz, 2H). 7. 72 7.77 (m, 1 H), 7.80 (d. 

J=7.93 Hz. ll-1). 

EXAMPLE364 

30 N-(2-anilinophcn yl )-3-[( 4-oxo-3,4.5 ,6, 7 ,8-hcxa hydrophlhalazin-1-yl)mcthyl}bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting N'-phcnylbcnzcnc- l ,2-diamioe for furnn-3-ylmct'rniarninc. MS (DCl/Nl-h) m/z 

451 (M+H); 'H NMR (500 Mflz, D 20/DMSO-d6 ): 8 l .54 - , .69 (m, 4H). 2.31 2.44 (m, 

200 



4H),3.95 (s. 211), 6.78 (t,.!=7.32Ilz, IH), 6.86 (d, .63 Hz, 2H), 7.02 - 7.09 (m, ltl), 7.15 

- 7.23 (m. 3H), 7.28 - 7 .32 (m, !HJ. 735 - 7.39 (m, I H), 7 .42 (t, J=7.63 Hz, I fl), 7.59 (d. 

J=7.32 Hz, l H), 7 .63 (s. HI). 7 69 (d . .1=7 .63 Hz. l H). 

EXAMPLE 365 

5 N- ( 4-f ( 4-mcthox yphcnyl )amino ]phenyl }-3-f ( 4-oxo-3,4,5,6, 7,R-hcxahydropbthalaz.in-1-

JO 

1. ' J j I . ' y )mctny ,icnzam1(0C 

The title compound was prepared according to the procedure for EXAMPLE 308. 

substituting N 1 
-( 4-mcthoxyphcnyl)bcnzcnc-1,2-diarnine for furan-3-ylmethanaminc. MS 

(DCl!NH1) rn/z481 (M+H)' 

EXAMPLE366 

3-[( 4-oxo-3,4,5,6, 7 .8-hcxahydrophllrnlazin- l -yl)mcthy l]-N-quinolin-6-ylbenzamide 

The ti(Jc compound was prepared according to the procedure for EXAMPLE 308, 

substituting quinolin-7-amine for furan-3-ylmcthanamine. MS (DCl/NH 3) rnfz 411 (M+H)'; 

1H NMR (500 MHz, D20/DMSO-d,;): o 1.57 - 1. (m. 4H), 2.36 - 249 (m. 41-1), 4.04 (s, 

15 2H), 7.44 7.50(m, lHl, 7.54 ft,.!=7.63 Hz, lH), 7.82.(s, lH), 7.88(dd.J=8.24,519 Hz, 

20 

2H), 8.19 (d • .!=9.15 Hz, lH), 8.27 (dd,.!=9.15, 214 Hz, IH), 8.74 (d . .!=2.44 Hz, IH), 8.88 

(d,J=7 93 Hz, JI-I), 9.04(d,.!=4.88 Hz, lH). 

EXAMPLE367 

N-(5-hydroxy- l-naphthy! )-3-[( 4-oxo-3,4.5,6,7,8-bcxahydrophthalazin-1-

yl)methylJbcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 5-aminonaphthalen-1-ol for furan-3-ylmcthanarninc. MS (DCJ/NH3) rn/z 426 

(M+l:I)'. 

EX/1.MPLE 368 

25 'N-1H-indazo!-6-yl-3-[(4-oxo-3 ,4,5,6, 7 ,8-hcxahydrophthal azin-1-yl)mcthyl]bcnzamide 

30 

The title compound was prepared according to the procedure for EXAMPLE 30H, 

substituting J.H-indazol-6-aminc for furan-3-ylmctbanaminc. MS (DCl/NH3) m/z 400 

(M+Hf. 

EXAMPLE 369 

8-( 4-flu oro bcnzy I )pyrido[ 3 ,2-d]pyridazi n-5( 6H)-onc 

EXAMPLE 369A 

metl1yl 2-(2-( 4-fl uoro~hcnyl )acctyl)nl cotina!c 
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To a solution of dimethyl pyridinc-2.3-dicarboxylatc ( 1.0 g, 5. l mrnolj in 

tetrahydrofuran (50 ml) was added (4-f\uorobenzyl)magncsium chloride (0.25 Min 

tetrahyclrofuran, 20 ml, 5. l mmol) through a syringe at -78 °C. The reaction mixture was 

stin-cd at the same temperature for 30 minutes and was quenched with addition of water. 

5 After wanning up to roon: temperature. the reaction mixture was pmtitioned between ethyl 

acetate and brine. The organic phase was washed with brine and co11ccntratcd. The residue 

was purified by flash chromatography (15% ethyl acetate in hexane) to give the title 

compound. MS (DCl/NH:,) m/z 274 (Mt-H)1
• 

1 () 

15 

EXAMPLE 369B 

x-( 4-fl uorobcnzy l)pyrido[3,2-d]pyridazi n-5( 6!-l )-one 

A solution of EXAMPLE 369A (0.'16 g, 1.68 mmol) in ethanol (20 ml) was treated 

with hydrazine (108 mg, 3.37 mrnol) at room temperature for 5 hours. Tile reaction mixture 

was concentrated to about 5 rnL. The solid was collected by filtration, washed with ethanol 

and dried to provide tbc title compound. MS (DCI/N!-h) m/z 256 (M+l-l)' 

EXAMPLE370 

8-( 3-chl oro-4-fl uoro b enzyl)pyri do [ 3 ,2-<l ]pyrid azin-5 ( 6H)-one 

EXAJvlPLE 370A 

mcthy I 2-(2-(3-cb l oro-4-fluoropi 1cnyl)accty l )nicotinate 

The title compound was prepared according to the procedure for EXAMPLE 369A, 

20 substituling (2-cbioro-4-fluorobenzyl)magncsiurn chloride for (4-fluorobenzyl)magncsium 

chloride. MS (DCJINH3) m/z 308 (M+H)'. 

EXAMPLE 3708 

8-(3-cbloro-4-fluorobcnzyl)pyrido[3,2-d:pyridazin-5(6H)-onc 

The title compound was prepared according to the procedure for EXAMPLE 369B, 

25 substituting EXAMPLE 3 70A for EXA.MPLE 369A. MS (DCJiNI-J:,) mlz 290 (M+H)' . 

EXAMPLE371 

(3aR )-8-[( 4-oxo-3,4,5,6,7 ,8-hcxahydrophtlmlazii1-1-yl)mcthyl]-2,33a,4-lctra.hydro-1 ll­

pyrmlo[2, 1-c ][ 1,4]bcnzoxazin- l-onc 

EXAMPLE 37JA 

30 (R)-l-oxo-2,3,3a,4-telrahydro-1 H-benzofb]pyrroloJ l,2-d I I 1,4 ]oxazine-8-carbal<lebyde 
The title compound was prepared according to the procedL1rc for EX.<\MPLE 300A, 

substitL1ling (R)-5-(hydrox}~11ethyl)pyrrolidi11-2-onc for 5-mcthylpyrro!idinone. MS 

(DCl/NH,) rn!z 232 (M+Hf. 
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EXAMPLE 371B 

(3aR)-8-[ ( 4-oxo-3A,5,6, 7 ,8-hexahydrophthalazin-l-yl)methyl]-2,3 ,3a,4-tetrahydro-1H­

pyrrolo[2, 1-c] fl,4]benzoxazin-l-one 
The titie compound was prepared according to the procedure for EXAMPLE 3008, 

5 substitu:ing EXAMPLE IA for EXAMPLE 300A. MS (DCl/"lH,) m/z 352 (M+H)1
; ;H 

NMR (300 MHz, DMSO-d6l: 8 1.54 - 1.63 (m, 4H ), L64 - l72 (m, l HJ, i 3 - 2.22 (m, 1 H), 

10 

- 2.31 (m, I HJ, 233 - 2.44 (m, 4H), 2.54 - 2.64 (m, 1 H), 3. (t, J= 10.l 7 Hz. 1 H), 3 .78 -

3.84 (m, 2H), 3.91-4.05 (m, lH), 4.48 (dd,J=J0.51, 3.05 Hz. JH), 6.77 -6.82 (m, '.H), 6.84 

- 6.89 (m, lH), 8.26 (d, .1=2.03 Hz, lH). 12.58 (br s, lH). 

EXAMPLE 372 

N-{2-f1uoro-5-[( 4-oxo-3 ,4,5,6,7,8-hcxahydrophthalazin-1-yl)rnethyl]phcnyl }-N­

mcthylmethanesulfonamide 

EXAMPLE 372A 

N-(2-fluorn-5-formylphenyl)-!'S-methylmethanesulfonamide 
15 The title compound was prepared according to the procedure for EXAMPLE 300A, 

20 

substituting N-mcthylmcthanesulfonamidc for 5-mcthylpyrrolidinone. MS (DCl/NH·,) m/z 

232 (M+l-1)1 

EXAMPLE 372B 

N- (2-fluoro-5-[( 4-oxo-3.4,5,6,7,8-ilexahydrophtlrnlazin- J -y')mcthyl ]phenyl }-N­

mcthylmcthancsulfonarnide 

The title compound was prepared uccording to the procedure for EXAMPLE 300B, 

substitming EXAMPLE 372A for EX.AMPLE 300A. MS (DCJINH,) mlz 366 (M+H)'; 1H 

>/MR (300 MHz, DMSO-ch): o 1.57 1.7 l (m, 4H). 2J4 - 2.47 (m, 4H), 3. 13 (s, 6H), 3.93 (s, 

2Hl, 7 (d.d, .!=8.33, 1.98 Hz, lH). 7.5 l (d. J=7.93 Hz, UI). 7.5k (d, .98 Hz, JH), 12.62 

25 (hrs, l H). 

EXA1'v1PLE 373 

N-t 2-il uoro-5-[ (4-oxo-3 ,4 ,5 ,6, 7 ,8-hcxahydrophtlrnlazi n-1-y l)methy J ]phcny l }-2 ·h yd rnxy-2-

methylpropanamidc 

EXAMPLE 373A 

30 "i-(2-fluorn-5-formylpbenyl)-2-hydroxy-2-methylprnpanamlde 
The title compound was prepared according: to the procedure for EXAMPLE 300A, 

substituting 5,5-dimethyloxaz.olidinc-2,4-dionc for 5-mctbyipyrrolidinone. MS (DCI/NH,) 

m/z226 (M+H(. 
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EXAMPLE 3738 

N-{2-flnoro-5-[ ( 4-ox o-3,4,5,6, 7 ,S-hexahydrophthalazin- l-yl)methyl]phenyl}-2-hydroxy-

2-methylpropanamide 
The title compound was prepared according to tbc procedure for EXAMPLE 300B, 

5 substituting EXAMPLE 373A ror EXAMPLE 300A. MS (DCT/NH.,) m/z 360 (M+!l) ': 1H 

NMR (300 MHz, DMSO-dc,): o l J4 (s, 6B), L53 - l .70 (rn, 4H). 2.29 - 2.45 (m, 4H), 3.87 

(s, 2B), 6.85 - 7 .02. (m, Jli), 7 .20 (dd, ./= l 0.9 i, 8.53 Hz, 1 HJ, 7. 9 J ( dd, .1=7 .54. I. 9i\ Hz, l H ), 

9.24 (s, J HJ, 12.62 (s, lH} 

EXAMPLE374 

J 0 (3aS)-8-[(4-oxo-3,4,5 .6, 7 .8-hcxahydrophthalazin-J-yl )methyl J-2,3Ja,4-tctrnhydro- I H-

py1rnlo[2, 1 -c ][: ,4 Jbenzoxazin-1-onc 

EXAJ\.1PLE 374A 

(S)-1-oxo-2,3,3 a,4-tetrahydro- l H-benzo lh 1 pyrroloj l,2-d] [ 1.4] oxazine-8-carbaldehyde 
The title compound was prepared according to the procedure for EXAMPLE 300A, 

15 substituting (S)-5-(hydroxymcthyl)pyrrolidin-2-onc for 5-mctbylpyrroiidinonc. MS 

(DCI!NH 3) m!z 232 (M+H/. 

EXAMPLE 374B 

(3aS)-8-[ ( 4-oxo-3,4,5,6,7 ,8-hcxahydrophthalazin- l-yl)mcthyl]-'.:,3,3a,4-tctrnhydro- l H­

py1rnlo[2J-c ][ l ,4 ]bcr,zoxazi11- l -onc 

20 Tbc title compound was prepared according to the procedure for EXAMPLE 300A, 

substituting EXAiv1PLE 374A for EXAMPLE 300B. MS (DCl/NJ-b) rn/z 352 (M'Hf; 11-:I 

NMR (300 MHz. DMSO-d6): o 1.54 · J.62 (rn, 41-:1), L63 - l.76 (m, IH). 2.13 -2.22 (m, JI-I), 

2.23 -2.31(m.2H). 2.32-240 (rn, 4Il), 3.72 (t, J=J0.31 Hz, Jl1), 3.81(s,2H). 3 90-4.04 

(m, Hf), 4.48 (dd, 0.71, 3.17 Hz, 111). 6.77 - 6.83 (m. !HJ. 6.84-6.91 (m, JH), R.26 (d, 

25 J= 1 .98 Hz, I HJ, 1 2.58 (br s, I H). 

EXAMPLE375 

3-[ ( 4-oxo-3, 4 ,5.6, 7 ,8-hcxah ydrorhtbalazin- 1-y l)mcth yl]-N -(2-phcny lcih yl )bcnzamide 

The title compound W3$ prepwed acco;·ding to tbc procedure for EXAMPLE 308, 

substituting 2-phcnylethanamine for furan-3-ylmcthanaminc. MS (DCI/NH3) m/z 388 

30 (MiH)+; 'H NMR (500 MHz, D20:'DMSO-d6): 15 1.56 · 1.69 (m, 41-l), 2.33 - 2.45 (m, 4H). 

2.84 (:, ./=7.48 Hz, 2HJ, 3.43 - l (rn, 2H), 3. 96 (:•, 2H ), 7.21 (l, .!=7. l 7 Hz, I H ), 7 .23 - 7.26 

(m, 2H), 7.27- 7.32 (rn, 2H), 7.32- 7.36 (m. ll-J). 7.40 (!,J=7 63 Hz, JI-1), 7.60 (s. lf-1), 7.64 

(d, .!=7.93 Bz, 1 H). 
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EXAMPLE 376 

N-'2-(2-methylphcnyl)elbyl]-3-[{ 4-oxo-3 ,4,5,6,7 ,8-hexahydrophlhalazin-1-

yl)mcthyl]bcnzamide 

Tbc Litk compound was prepared according lo the procedure for EXAMPLE 308, 

5 substituting 2-o-tolylclhanaminc frir furau-3-ylrncthanaminc. MS (DCJINH,) rn/z 402 

(M+H)'. 

EXAMPLE 377 

N-[2-(3-mctbylphcny l)ctbylj-3-[( 4-oxo-3 .4,5 ,6, 7 .8-hexahydrophlhalazin-1-

y l)meth yl]bcnzarnidc 

J 0 The title compound was prepared according to the procedure for EXAMPLE 308. 

15 

substituting 2-m-tolylcthanarninc for furan-3-ylrncthanaminc. MS (DCJ/NH3) rn/z 402 

(lvhH)+. 

EXAMPLE 378 

N-[2-( 4-mcthylphcnyl )cthyl]-3-[ (4-oxo-3, 4 ,5.6, 7 ,8-hcxahyd.rophthalazin-; -

yl )meihyl]benzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-p-tolylcthamiminc for furan-3-ylmethanamine. MS (DCI/NI-h) m/z 402 

(M+Hf. 

EXAM.PLE 379 

20 3-[ ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcxahydrophthalazin-1-yl)methyl]-N-(2-pyridin-2-ylethyl )benzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(pyridin-2-yl)cthanamine for furan-3-ylmc!himaminc. MS (DCl/NH3) m/z 389 

(M+Hf; 1H NMR (500 MHz, D20/D'vlSO-d6): o 1.57 - 1.68 (m, 4H), 2.31 - 2.43 (m, 4H), 

3.24 (l, .!=6.56 Hz, 2H), 3.69 (t, ,!=6.41 Hz, 2H), 3.95 (s, 2H), 7.33 - 7.37 (m, JH). 7.40 (t, 

25 J=7.63 Hz, lH), 7.53 (s, lH), 7.57 (d,./=7.63 B.z, lH), 7.86 - 7.89 (m, !Hi, 7.90 - 7.94 (m, 

!Fl), 8.40 - 8.49 (m, !fl). 8.75 (d . .!=4.88 Hz, J H). 

EXAMPLE 380 

3-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydrophthalazin-1-yl )methyl ]-N-(2-pyridin-3-ylethyl)bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 3011, 

30 substituting 3-(pyridin-2-yl)cthanaminc for furan-3-ylmcthanaminc. MS (DCJ/NH,) mlz 389 

(M+H)+. 

EXAMPLE 381 

3-[ ( 4-oxo-3 .4 ,5 ,6,7 ,8-hcxa hydrophthalazin-1-yl )methyl ]-N-(2-pyridin-4-yl cthyl)bcnzamidc 
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The title compound was prepared according to the procedure for EXAMPLE 30::-i, 

substituting 4-(ryTidin-2-yl)cthanaminc for funm-3-ylmcthanamine. MS (DCl/Nih) m/z 389 

(:t.•l+Ilf. 

EXAMPl.,E 3~2 

N-[2-(2-mcthoxyphcnyl)cth y l ]-3-[( 4-oxo-3 A ,5 ,6. 7, 8-hcxahydrophthal azi n- I 

yl)rncthyl Jbcnzamidc 

The ti lie compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(2-methoxyphcnylkthanaminc for faran-3-yl.rnclhanaminc .. MS (DCJINH 3) 

m/z 418 (\11-H)'. 

EXAMPLE383 

N-[2-( 3-methoxyphcnyl)ethyl]-3-[ ( 4-oxo-3 A ,S, 6, 7 ,8-hexahydropbthalazin-1-

yl )mctbyl]bcnzamide 

The title compound was prepared according to tile procedure for EXAMPLE 308, 

substituting 3-(2-mcthoxyphenyl)cthanaminc for furan-3-ylmcthanamine. MS (DCIJNHi) 

15 m/z4l8 (McH( 

EXAMPLE 384 

N-[2-( 4-methoxyphenyl)ethyl]-3-[( 4-oxo-3,4,5,6, 7 ,8-bexal1ydrophthalazin-.l­

yl)mcthyl]bcnzamidc 

TI1e title compound ·was prepared according to the procedure for EXAMPLE 308, 

20 substituting 4-(2-methoxyphcnyl)cthanaminc for furan-3-ylmctbanaminc. MS (DCifNJ-l,) 

miz 418 (M+tV: :H NMR (500 MHz, D20/DMSO-d6): 8 1.55 - '. .68 (m, 4H), 2.32 - 2.45 

(m, 4H), 2.77 (t, J=7.48 Hz, 2H), 3.37 - 3.47 (m, 2H), 3.7 l (s, 3H), 3.96 (s, 2H), 6.83 - (i.88 

(m, 2H), 7.14- 7.20 (m, 2H), 7.32 - 7 3(i (m, lHJ, 7AO (t, J~7.G3 Hz, IH), 7.6'. (s, 1 H), 7.64 

{d, .1~7.63 Hz, IH). 

25 EXA.MPLE 385 

N-[2-(2-fluorophcnyl)cthylj-3-[( 4-oxo-3,4 .5,6, 7 ,8-bcxahydrophlhalazin- l­

yl )methyl Jbcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

sub.5tituting 2-(2-fiuorophcny!)cthanaminc for foran-3-ylmcthanaminc. MS {DCJ/Nl-h) m/z 

30 406 (M H)'. 

EXAY!PLE 386 

N-[2-(3-fluorophcnyl)cthyl]-3-[( 4-oxo-3,4,5,6. 7 ,8-hcxahydropbthaiazin-1-

yl)mcthyl]bcnzamidc 
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The title compound was prepared according to the procedure for EXA:V1PLE 308, 

substituting 2-(3-fluorophenyl)ethanamine for furan-3-ylmethanaminc. MS (DCI/NH3) m/z 

406 (M+H)'. 

EXr\\'iPLE 387 

N-[2-( 4-!1uorophcnyl )cthyl)-3-f ( 4-0xo-3 ,4.5.6,7 ,8-hcxahydroph:halazin- l -

yl)mcthyl]benzamidc 

The title compound was prepared according to the procedure for EXAiV!PLE 308. 

substituting 2-(4-fluorophcnyl)cthanamine for furan-3-ylmethanaminc. MS (DCJ/NH3) m/z 

406 (M+H(. 

EXAMPLE 388 

N-[2-(2-chlorophenyl)ethyll-3-[( 4-oxo-3 .4,5,6, 7 ,8-bexabydrophthalazin-1-

yl )methyl]benzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308. 

substituting 2-(2-chlorophenyl)ethanaminc for furan-3-y!rncthanamine. MS (DCJ/Nl·h) m/z 

15 422 (\1-Hr. 

EXAMPLE 389 

N-[2-(3-ch lorophenyl)ethyl)-3-[( 4-oxo-3 ,4,5,6,7 ,8-hexabydrophthalazi.n- l­

yl)rnelhyl] bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

20 substituting 2-(3-chlorophcnyl)ethanaminc for furnn-3-ylmethanaminc. MS (DCI/"lrh) m/z 

422 (M+H)'. 

EXAMPLE 390 

'K-[2-( 4-chlorophcnyl)cthyl ]-3-[ ( 4-oxo-3,4.5,6,7 ,8-hcxahydrophlhalazin-1-

yl )methyl]hcnzamide 

25 The title compound was prepared according to lhc procedure for EXAMPLE 308, 

30 

substituting 2-( 4-chioropbcnyl)ethanaminc for furan-3-ylrnethanamine. MS (DCI/Nl-L) m/z 

422 (M+Hf 

EXAMPLE 391 

N-[2-(3-bromophenyl)cthyl]-3-[( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-

yi )mcrhy! ]bcnzamid c 

The title compound was prepared according to the procedure for EX•\M PLE 308, 

substituting 2-(3-bmmophenyl)ethanaminc for furan-3-ylmcthanaminc. MS (DCI/KH 3) m/z 

4(,7 (M+Hf. 
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EXAMPLE 392 

N-[2-( 4-bromophcnyl)ethyl]-3-[ ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-

y l )methyl ]benzami de 

The title compound was prepared according to foe procedure for EXAMPLE 308, 

5 substituting 2-(4-bromophcnyl)cthauarninc for furan-3-ylmethanarnine. MS (DCJ/Nth) rn/z 

467 (M+Hf. 

EXAMPLE393 

N-[2-( l, 1'-biphcny!-4-yl)cthyl]-3-[(4-oxo-3,4,5,6, 7 ,8-hcxahydrophthalazin-1-

yl)mcthyl]bcnzamide 

I 0 The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(biphcnyl-4-yl):.:thanaminc for furan-3-ylrnethanamine. M.S !DCl/Nfhl m/z 

464 (M+H)+; 1H NMR (500 l\1Hz, D,O/DMSO-dG): 5 1.54 l.67 (rn, 4H), 2.30 - 2A4 (m, 

4H), 2.89 (t, J=748 Hz, 2H), 3.52 (I. J=7.32 Hz, 2H). 3.96 (s, 2H), 7.33 - 7 (m, 4H), 7Al 

(t, .1=7.63 Hz, JH), 7.44- 7.50 (m, 2H), 7.59 (d, J=B.24 Hz, 2H), 7.64 (d, J=8.24 Hz, 2H), 

15 7.64 - 7 .68 (m, 2H). 

EXAMPLE394 

3-[( 4-oxo-3,4.5.6,7 ,8-hexahydrophthalazin-1-yl)mcthyl]-N-{2-[3-

( trifl uoromclhy ])phenyl ]ethyl/ benzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

20 substituting 2-(3-(trifluoromcthyl)phenyl)ethanamine for furan-3-ylmcthanamine. MS 

(DCJ/Nl-b) m/z 456 (M+Hr. 

25 

30 

EXAMPLE395 

3-[( 4-oxo-3A,5,6. 7,8-hcxahydrophlhalazin- l -yl )mcthyl]-N- { 2-[4-

(trifl uoromcthyl)phcnyl]cthyl} bcnzamide 

The title compound was prepared according to the procedure for EXA,\1PLE 308, 

substituting 2-(4-(trifluoromcthyl)phenyl)etlrnnaminc for furan-3-ylmcthanaminc. MS 

(DCIINH;l mlz 456 (M+H)'. 

EXAMPLE 396 

3-[(4-oxo-3,4 ,5,6, 7,8-hcxahydrophthalazin-1-yl)methylj-N-[2-( 4-

phcnoxyphcnyl)cthyl]benzamidc 

The tit~e compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-( 4-phcnoxyphcnyl)cthanaminc for furan-3-ylmcthanaminc. MS (DCJ/NH,) 

m!z 480 (M"Hr; 1H NMR (500 MHz, D,OIDMSO-dG): 8 1.55 - 1.66 (rn, 4H), 2.32 - 2.43 
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(m, 4H). 2.83 (t,J=7.32 Hz, 2H), 3.48 (t, J=7.32 Hz, 2HJ, 3.96 (x. 2H), 6.91 - 6.94 (m, 2H), 

6.96 (d, .1=7.63 Hz, 2H), 7 .12 (t, ./=7.48 Hz, JH), 7 26 (d, .1=8.54 Hz, 2H), 7.32 - 7 .35 (m, 

IH), 7.35 - 7.38 (m, 2H), 7.38 - 7.43 (m, !HJ, 7.62 (s, lH), 7.6'1 (d, .63 Hz, l HJ 

EXAMPLE397 

N-[2-(3,4-dimethylpbenyl)cthyll-3-[ ( 4-oxo-3, t,5 ,6,7 ,8-hcxahydrophtba)azin- l -

yl )mcthyl]benzamide 

The title compou:id was prepared accordini; to the procedure for EXAMPLE 308, 

substituting 2-(3,4-dimcihylphcnyl)cthanaminc for foran-3-ylrnethanaminc. MS (DCI/NF!c) 

rn/z 416 (M+Hr. 

EXAMPLE 398 

N-[2-(2,4-climcthylphcnyl)cthyl]-3-[( 4-oxo-3 ,4,5,6, 7,8-hcxahydrophthalazin- l -

yl }methyl ]bcnz.amide 

The title compound wa> prepared according to the procedure for EXAMPLE 308, 

substituting 2-(2.4-dimcthylphcnyl)cthanarnine for furan-3-ylmctbanarninc. MS (DCI/NH1) 

15 rnlz 416 (M+HY'. 

EXAMPLE399 

N-[2-(2.5-dimeth ylphcnyl)cthyl]-3-[ ( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahydroph t hal azin-1-

yl )mcthyl]bcnzamide 

The title c01n;iound was prepared according to the procedure for EX.AMPLE 308, 

20 substituting 2-(25-dimethylpllenyl)cthanaminc for furan-3·-ylmcthanaminc. MS (DC1/NH3) 

rn/z416 (M+H)'. 

25 

EXA\1PLE 400 

N-[2-(3-ethoxy-4-mei.hox yphcny 1 )cthy J]-3-[(4-oxo-3, 4 ,5 ,6, 7 ,8-hcxah ydrophthalazi n-1-

y I )mcthyl]bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(3-cthoxy-4-mct]mxyphcnyl)eihanamine for furan-3-ylmclhanarninc. MS 

(DCl/Nl-11) 462 (MHI)'. 

EXAMPLE401 

N-[2-( 4-ethoxy-3-mcthoxypbcnyi)cthy 1 '-3-[ ( 4-oxo-3 ,4.5 ,6, 7 ,8-hcxah ydrophthalazin - l -

yl )mcthyl]bcnzamidc 

The title compound was prepared according to the rroccdurc for EXAMPLE 308. 

substituting 2-(4-cthoxy-3-mcthoxyphcny!Jcthanaminc for furan-3-ylmethanaminc. MS 

(DCUNH 3) mh 462 (M+H)' 
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EXAMPLE402 

N-(2-(2,3-dimcthoxyphenyl)ethyl]-3-[ ( 4-ox o-3 ,4,5 ,6, 7 ,8-hcxahydrophthalazin- I 

yl)methyl]bcnzarnidc 

The title compound was prepared according to the procedure fo~ EX.A.\1PLE 308, 

5 substituttng 2-(2,3-dimctboxyphcnyl)ctbanarninc for furan-3-ylmcthanaminc. MS (DCl/NI·h) 

mlz 448 (M~lff. 

J 0 

15 

EXAMPLE403 

N-[2-(2, 4-dimcthoxyphenyl)ctb yl]-3-[( 4-oxo-3,4,5 ,6,7 ,8-hexahydrophthal azin-1-

yl )m cthyl]benzamide 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(2.4-dimethoxyphcuyl)ethanaminc for furan-3-ylrncthanaminc. MS (DCI/NJJ,) 

m/z 448 (M+H) 

EXA.MPLE 404 

N-[2-(2,5-dimcthoxypheny 1 )cthy l]-3-[ ( 4-oxo-3,4,5, 6, 7 ,8-hex ahydrophthaiazin- I -

yl)rncthyl]bcnzamidc 

Tbe tithe compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(2,5-dimethoxyphcnyl)ethanamine for furan-3-ylrnethanamine. MS (DCI/Nf-h) 

m/z 448 (M+Hf. 

EXA.\1PLE 405 

20 N-[2-(3,4-dimcthoxyphcnyl )clhyl]-3-[( 4-oxo-3,4,5,6,7,8-hcxahydrophthalazin- l • 

25 

yl)methyl]bcnzarnidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(3,4-dimcthoxyphcnyl)ctlw.naminc for furan-3-ylmcthanaminc. MS (DCI/NH,) 

rn/z 448 (M+H)'. 

EXA.:,1PLE 406 

N-[2-(3 ,5-dimcthoxyphenyl)ethyl]-3-[( 4-oxo-3,4,5 Ji, 7 ,8-hexahydrophthalazin- J­

yl )mcthyl]bcnzamide 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(3,5-dimcthoxyphenyl)cthanamine for furan-3-ylmethanaminc. MS (DCl/Nlh) 

30 m/z 448 (M+H)°. 

EXAMPLE407 

N-[ 2-( L3-bcnzodioxol-5-yl)cthyl]-3-[( 4-oxo-3,4.5 ,6, 7 ,i'-hcxallydrophthalazin-1-

yl)mclhylJbcnzamide 

210 



The title compound was prcparcc according to the rrocedure for EXAMPLE 308, 

substituting 2-(bcnzo[d][1,3]dioxol-5-yl)cthanaminc for furan-3-ylmcthanaminc. MS 

(DCl/Nlh) mlz 432 (M+H)'; 1H NMR (500 MHz, D20/DMSO-tl6): o l.54 - l .72 (m, 4HJ, 

- 2.44 (rn, 4H), 2.75 (t, Hz, 2H), 3.43 (t, Hz, 2H), 3.% (s, 2H), 5.94 (s, 

5 2H), 6.70 (dd,.!=7 9'.\, l.53 Hz, 1Hl, 6.80 (s. HJ), 6.~1 -6.83 (m, lll), 7.32-7.36 (m. frl), 

7.40 (t, Hz. lHl, 7.61 (s. lH). 7/A (d,J=7.93 Hz, 111) 

EXAMPLE 408 

N-[2-(2,3-dichlorophenyl)cthylj-3-[( 4-oxo-3,'1,5 ,6,7 ,8-hcxahydrophthalazin-1-

y l )m cthy J ]hen zamidc 

I 0 The title compound was prepared according to the procedure for EX,1\MPLE 308, 

15 

20 

25 

substituting 2-(2,3-dichlorophenyl )cthanaminc for furan-3-ylmctlumamine, MS (DCl/NH 3) 

m/z 457 ('vl+Ht. 

EXAMPLE 409 

;.,;-[2-(3 ,4-dich lorophenyl)cthy l]-3-[( 4-oxo-3, 4 ,5, 6, 7 ,8-hcxahydrophthalazin- J -

yl )methyl]bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(3,4-dichlorophcnyl)cthanamine for furan-3-ylmcthanaminc. MS (DCl/NH3) 

m/z 457 (M+l-l)+. 

EXAMPLE 410 

N-[2-(2,6-dichloro;1hcnyl)clhyl]-3-[(4-oxo-3, 4 ,5 ,6, 7.8-hcxahydrophthalazin- I -

yl)methyl]benzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(2.6-dichloropi1cnyl)ctlrnnaminc for furan-3-ylmcthanamine. MS (DCJ/N!''3) 

mJz 457 (M+Hr. 

EXAMPLE4J l 

( 3aS, 4R, 7S,7 aR)-5-(2-fl uoro-5-[ ( 4-oxo-3, 4 ,5,6, 7 ,8-hcxahydrophthalazin- l -

yl )methyl]phcnyl J -2,2-dimcthy!te!rahydro-4,7-mcthano[1,3 ]dioxolo[4,5-c }pyridin-6( 3aHJ-

one 

EXAMPLE 411 A 

30 3-[(3aS,4R, 7 S, 7 aR)-2,2-dimcthy -6-oxotctrahydro-4, 7-mcthano[ l ,3]dioxolo[ 4,5-c]pyridin-

5( 4 HJ-yl]-4-fluoro bcnzaldchydc 
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The title compound was prepared according to the procedure for EX1\MPLE 300A, 

substituting (l S, 2R, 6S. 7R)-4 ,4-dirnethyl-3,5-dioxa-8-azatricyclo:s .2.L0(2.6)]dccan-9-one 

for 5-methylpyrrolidinone. MS (DCI/NH 1) m/z 306 (lvh-HY. 

EXA'.\1PLE 41 IB 

(3aS,4R, 7S, 7aR)-5-{ 2-fluoro-5-[( 4-oxo-3 ,4.5.6, 7 ,8-hcxahydropbthalazin-1-

yl )me th yljpbenyl }-2 ,2-dirnethy\tctrah ydro-4. 7-methano[ l J ]dioxolo[4,5-c ]pyridi n-6(3aH)-

one 

The title compound WilS prepared according to the procedure for EXAMPLE 300B. 

substituting EXAMPLE 41 J A for EXAMPLE 300B. MS (DCl/Nlh) rniz 440 (M+ Hf; 1 H 

10 NMR (300 MHz, DMSO-dr.l 8 1.29 - l .34 (m. 3H). ! .42 (s, 3Hl, 1.55 - 1.67 (m, 4H), 2.01 -

2.1 l (m, JH), 2.12-2.21 (m. JH). 2.32-2.45 (m, 4H). 2.77-2.84 (m, IH). 3.881s,2H). 4.16 

-4.24 (m, lH), 4.58 - 4.64 Im, IH), 4.64 - 4.69 (m, lH), 7.02 - 7.09 (m, IH), 7.22 (dd, 

15 

.J=l l.19, 8.48 Hz. lH). 7.31(dd.J=7.46,2.03 Hz. lH), 12.59 (s, lH). 

EXA1VIPLE412 
4-( 1-(3-brorno-4-f!uorophcnyl)cthy 1)-5 ,6, 7 ,8-tctrahydrophthalazin- l (2H)-onc 

EX/V'1PLE 412A 

1-(3-bromo-4-fluoropheny\)elhanol 

A solution of l-(3-bromo-4-fluorophcnyl)ethauonc (15.0 g, 69 mmol) in 

tetrahydrofuran (200 mL) was treated with sodium borohydride (5.3 g, 138 mmol) at 0 "C 

20 After the addition, the ice bath was removed, and the mixture was stin-cd at room temperature 

for 30 minutes and at reflux overnight. After cooling, JN HCI ( l 0 ml.) was slowly added and 

the reaction mixture was concentrated. The residue was partitioned between ethyl acetate and 

brine. The org<mic phase was washed with water, and concentrated, The residue was 

purified by flash chromatography (30% ethyl acetate in hexane) to provide the title 

25 compound. MS iDCJ/NHJ) m!z 220 !'v!-dl/. 

EXAMPLE 412B 

2-bromo-4-(1-brornocthyl)-l-fluorobcnzcne 

To a solution of EXAMPLE~ J 2A (1.5 g, 6.8 mmol) and triphcnyl phosphine ( 1.9 g. 

7.2 mmol) in dimethy!formarnide (20 ml) was added bromine ( l.' g, 6.8 mmol) through a 

30 syringe. After the addition, the reaction mixture was stirred at room temperature for 

additional 15 minutes, and partitioned between wHtcr ( l 00 ml) and ethyl acetate (200 ml). 

The organic phase was wash cc with brine and conccntmtcd. The residue was punficd by 
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flash chromatography (2.6% ethyl acetate in hexane) to provide the title compound. MS 

(DCJ/Nfh) m/z 282 (M+Hf 

EXA.'v!PLE 412B 

( i-(3-bromo-4-fluoropheny:)cthy l)tripheny lphosphonium bromide 

5 The title compound was prepared according lo the procedure for EXAMPLE 285B, 

substituting EXAMPLE 412A for EXAMPLE 285A. 

EXA.MPLE 4l2C 

3-( 1-(3-bromo-4-fluorophcn yl )ethyl idene)-4 ,5 ,6, 7-tctrahydroisobenzofuran- l (3 H )-one 

The title compound was prepared according to the procedure for EXAMPLE 285C, 

10 substitutingEXAMPLE412B forEXAMPLE285B. MS (DCT/NH3)m/z338 (M+Hf 

EXAMPLE 412D 

4-( 1-(3-bromophcny !)ethyl )-5 ,6, 7 ,8-tetrahydrophthalazin- l (2H)-one 

The title compound was prepared according to the procedure for EXAMPLE 2C, 

substituting EXAMPLE 4 l2C for EXAMPLE 2B. MS (DCJ/NH3) m!z 352 (lVH-H)+. 

15 EXAMPLE 413 

4-(1-( 4-fluoro-3-(2-oxop)~Tolidin-I-yl )pbenyl)ethyl )-5.6, 7 ,8-tetrahydrophthalazin-1 (2H)-one 

The title compound was prepared according to procedure for EXAMPLE 1 OJ, 

substituting EXAMPLE 412 for EXAMPLE J 03, and pyrrolinc-2-onc for azetidin-2-onc. 

MS (EST) m/z 356 (M+H)\ 1l-l NMR (300 MHz, DMSO-d6): o 1.42 (d, .!=6.74 Hz, 3 H), 146 

20 - l.70 (m, 4 Hj, 1.93 2.16 (m, 4 H). 2.29 - 2.67 (m, 6 H), 4.25 (q • .!=6.74 Hz, I H), 7.07 -

7.15 (rn, J H), 7.18 (s, 1 H), 7.19 7.29 (m, I H), 12.70 (s, 1 H). 

EXAMPLE414 

8-( 4-fl uorobenzy 1)-1,2,3 ,4-tctrahydropyrido[ 3 ,2-ct)pyridazin-5( 6H)-onc 

A mixture of EXAMPLE 369 (150 mg, 0.6 mmol), 5'% platinum on carbon (30 mg), 

25 concentralcd aqueous HCl ( 50 µL) and dimethyl formamide (5 ml) in a pressure vessel was 

stitTed at room temperature under 50 psi of hydrogen for J 6 hours. The mixture was filtered, 

and the filtrate was concentrated. The residual solid was purified by HPLC (Zorhax® C-18 

ODS packing material [Agilent Tcclmologics, Santa Ci.ara, CA], O. l % TFA/CI-J3CN!lf,O) to 

provide the tifc product as TFA salt. MS (ES1) m/z 260 (M+Jlf. 

30 EXAMPLE 415 

8-(3-bromo-4-fl uorobcnzy 1 )pyri do[3 .2-d]pyri dazin-5 ( 6 l-J )-on c 

EXAMPLE 41 

methyl 2-(2-( 3-bromo-4-fiuorophcnyl )acctyl )nicotinate 
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A mixture ot magnesium tunnngs \~~u mg. 51 mmo!) and L-t1romo-'+-\Dmmomernyu­

I-fluorobcnzcne (1.0 g, 3.7 mmol) in anhydrous diethyl ether (15 ml) was treated with a piece 

of iodine. The mixture was then heated to gentle reflux until the color of the mixture 

disappeared, after which the heating continued for additional hour. The suspension was 

5 cooled to room temperature, and cannulalcd into a solution of dimethyl pyridinc-2.3-

dicarboxylatc (l .O g, 5.1 mrnol) in tctrabydrnfuran (50 ml) at· 78 "C. The reaction mixture 

was maintained al the same tcrnpcralmc for 30 minutes. and was quenched with addition of 

water. After wam1ing up to room temperature, the reaction mixture was partitioned between 

ethyl acetate and brine. The organic phase was washed with brine and concentrated. The 

10 residue was purified by flash chromatography (15% ethyl acl~tate in hexane) to provide the 

title compound. MS (DC1lNH 3) m/z 353 (M+H)'. 

EXAMPLE 415B 

8-(3-brorno-4-fl uoro benzyl)pyri do [ 3 ,2 -d ]p yri clazin-5 ( 6H)-o ne 

The title compound was prepared according to tbc procedure for EXAMPLE 3698 

substitnting EXA\1PLE 415A for EXAMPLE 369A. MS (DCJ/NB3) m/z 335 (M""Hf. 

EXAMPLE418 

N-[2-( dimcthy lamina )cthyl]-N-cthyl-3-[( 4-Dxo-3 ,4,5, 6. 7. 8-hcxahydrophlh alazin-1-

y l )mcthyl]benzamidc 

The tit:c compound was prcpm·c:d acrnrding to the procedure for EXAMPLE 308, 

20 substituting N 1-cthyl-N2,N2-dirncthylethanc-i ,2-diarninc for furnn-3-ylmcthanarninc. MS 

(DCI'NH0) m/z 383 (Mt-H) '. 

25 

30 

EXAMPLE4l9 

N-[2-( cliethylamino )cthyl]-N-rncthyl-3-[( 4-oxo-3,4,5,6, 7 ,8-hcxal1y<lrophthalazin- J -

yl)methyi.]bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308. 

substituting N 1 ,N1-dicthyl-N2-mcthylethanc-J ,2-diaminc for furan-3-ylmethanaminc. MS 

(DCl/Nl-13) m/z 397 (M:tlif. 

EX.<\MPLE 420 

N-benzy 1-N-cth yl-3-[ (4-oxo-3 ,4,5 ,6, 7 ,R-bcxahyclropbthal azi n-1-y l)methy \)benzami de 

The title compound was prepared according to the procedure for E>C™PLE 308, 

substituting N-bcuzylethanaminc for furnn-3-ylrnethanaminc. MS (DCJ/Nl-11) rn/z 402 

(M+H)°'; 11-1 NMR (500 :MHz. D 20/pyridine-d1) 8 0.97 - 1.11 {m. 3H). 1.36 - l (m, 4ll), 
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2H), 7.26 - 7.3'. (m, JH), 7.32 7.40 (m, 6H), 7.42 - 747 (m, JH). 7.52 (s, lH). 

EXAMPLE 421 

N-benzyl-N-isopropyl-3-[ ( 4--ox:o-3, 4 ,5 ,6,7 ,8-hcx:abydrophtbalazin-1-yl )rnethyl}bcnzarni de 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting N-bcnzylpropan-2-aminc for furan-3-yimcthanaminc. MS (DCFNH 3) m/z 416 

(M:-H)+. 

EXAMPLE422 

N-bcnzyl-N-buty l-3-[ ( 4-oxo-3, 4 ,5 ,6, 7 ,8-hcx~hydropb thalazin-1-yl )mcthyljbenzamidc 

I 0 The title compound was prepared according to the procedure for EXAMPLE 308, 

!5 

20 

substituting N-benzylbutan-1-amine for furan-3-ylmcthanamine. MS (DCl/NJ-13) m/z 430 

CM+H)'. 

EXAMPLE423 

N ,N-dibcnzyl-3-[ { 4-oxo-3 ,4, 5 ,6, 7 ,8-hcxahydrophthalazin-l -yT)methylJbcnzami de 

The ti tic compound was prepared according to the procedure for EXAMPLE 308, 

substituting dibenzylaminc for furan-3-ylmcthanaminc. VIS (DCI;NH3) m/z 464 (M+Hf. 

EXAJvlPLE 424 

N-henzyl-N-(2-hydroxycthyl )-3-f ( 4-oxo-3,4,5.6, 7,8-hcxahydrophthalazin-l­

yl)mcthyl]bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-0)cnzylamino )ethanol for furan-3-ylmetbanamine. MS (DCl/NH3) m/z 418 

(\1+J·It: ;H NMR (500 MHz, D20/pyridinc-d5 ): 8 1.40- 1.54 (rn, 4H), 2.21 -2.33 (m, 2H), 

2.50- 2.61(m,2H), 3.62 -3.78 (m, 2H), 3.89- 4.02 (m. 2H), 3.96 (s, 21-1). 4.82- 4.97 (m, 

21-1), 7.25 - 7.29 (m, IH), 7.30- 7.36 (m, 5H), 7.36 - 7.43 (m, IJ-1), 7.43 - 7.47 (m, lH), 7.50 

25 (d, .!=7.32 Hz, Ul). 

EXA..,\!!PLE 426 

'K-mcthyl-3-[( 4-oxo-3,4.5 ,6, 7 ,8-hcxahydrophthalazin-1-yl)methylJ-N-(2-pyridin-2-

ylcihyl)bcnzamidc 

The title compound was prepared according to the procedure for EXAMPLE 308. 

30 substituting N-mcthyl 2-(pyridin-2-yl )ethanarninc for furan-3-ylmctbanaminc. MS 

(DCJ/NH3) m/z 403 (M+HY; 'H NMR (500 'VIHz, D20/pyricinc-d.;): 8 J .42 - 1.52 (m, 4H), 

2.24 - 2.34 (m, 2H), 2.5l - 2 62 (m, 2H), 2.97 (s. 3H), 3 07 - 3.21 (m, 2B), 3.83 - 3.94 (m, 
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5 

2H), 3.99 (0, 2H), 7.12 (cld, J=7.32, 5.49 Hz. 1 H), 14 - 7.20 (rn. I HJ, 7.28 - 7J2 (m. 2HJ, 

7.32- 7.37 (rn, IH). 7.37- 7.45 (m, !H), 7.57 (t,J=7.63 Hz. IH), 8.55 (d,J=3.66 Hz, IH). 

EXAMPLE 427 

N-[ 2-(3 .4-dimcthoxyphcnyl )cthy I ]-N-mcthy l-3-[ ( 4-oxo-'.\,4,5 ,6, 7 ,8-hcxahydropb thalazi n- I -

yl )mcthyl]bcnzarnidc 

The title compound was prepared according to the procedure for EXAMPLE 30~. 

substituting 2-(3,4-dim~thoxyphcnyl)-N-mcthylethanamine for faran-3-ylmethanamine. MS 

{DCl/NH1) m/z 462 (M+H/, 

EXAMPLE428 

l 0 4- { 3-[( 4-hydroxypipcridin-J-yl)carbonyl]bcnzyl) -5,6, 7 .8-tctrahydrophthalazin- J (2H)-onc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting piperidin-4-ol for furan-3-ylmethanaminc. MS (DCI/NH3) m/z 368 (M+H)"; 1H 

NMR (500 MHz, D20/pyridinc-d1): 8 1.42 - 1.52 (m, 4H), l.63 - I. (m, 2H), 1.87 - I.98 

(m, 21-l), 2.27 - 2.35 (m, 2H), 2.54 - 2.62 (m, 2H), 3.25 - 3.40 (m, 2H), 4 01(s,2H), 4.01 -

15 4.04 (m,2H). 4.05-4.07 (m, lH), 7.35 (t_J=7.17 Hz, JH), 7J7-7.40(m, lf-J), 7.40- 7.44 

(m, I H), 7.5 l (s, IH). 

20 

25 

EXAMPLE429 

1-{3-[( !,.oxo-3 ,4,5,6, 7,8-hcxahydrophthalazin-1-yl )mclbyl]bcnzoyl }pipcri dinc-3-

carboxami<lc 

The title compound was prepared itccording to the procedure for EXt'\MPLE 308, 

substituting pipcridinc-3-carboxamide for furnu-3-ylrncthanamine. MS (DCIJNH 3) m/z 395 

(Mc-H)+. 

EXAMPLE430 

1- \ 3-[ ( 4-oxo-3.4,5,6, 7 .8-hcxahydrophthalazin-1-yl)mcthY:Jbcnzoyl) pipcridinc-4-

carboxamidc 

The title compound was prepared according to the proecdmc for EXA'vlPLE 308, 

substirnting piperidinc-4-carbox:imidc for furan-3-ylmcthanaminc. MS (DCJ/Nl-b) m/z 395 

(M+H(; 1H NMR (500 Tv1Hz. D20/pyridinc-d5): 8 141 - J (m, 41-1), 1 .82 - 1.97 (m, 4H), 

') 0 7 , ?}·l' ') 54 " 6 l ( ?J-l') ') "" - ~ .• 1 l}TI, - J~ .:.... - .:... 111, ~ , _,\)J - 73 (m, lH), 2.94 - 3.0(i (m, 21-l), 4.00 (s. 

30 2H), 4. J 6 - 4 .32 (m, 2H), 7.32 - 7.36 (m. 1 H), 7 .3(i - 7.40 (m, 21-l), 7.48 - 7.51 (m, lH) 

EXAMPLE434 

4-(3-( !4-(2-oxo-2,3-di:1ydro- lH-benzimidazol- l -yl )piperidin-1 -ylJcarbonyl j bcnzyl)-5.6, 7,8-

tetrahydroph lhalazin-J (2H)-onc 
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The title compound was prcpa:Td according to the procedure for EXAMPLE 308, 

substituting l-(pipcridin-4-yl)-1 H-bcnzo[d]imidazol-2(3H)-one for furan-3-ylmcthm:amine. 

MS (DCJ/NH 3) m/z 484 (lvhB)'. 

EXAMPLE 435 

5 4- { 3-[( 4-mcthylpipcrazin-1-yl)carbonyllbcnzy! }-5 .6, 7 ,8-tetrahydrophthalazin-1 ( 2H )-one 

The tit!c compound was prepared according to the procedu:·c for EXAMPLE 308, 

substituting l-rnethylpipcrazinc fo: foran-3-ylmcthanaminc. MS (DCl!NH3) m/z 367 

(M+ll),; 1H NMR (500 MHz, D20/pyTidine-d5): 5 1.46 - 1.52 (rn, 4H), 2.24 (s, 3H), 2.29 -

234 (m, 2H), 2.37 - 2.42 Im, 4H), 2.54 2.62 Im, 2H). 3.61 - 3.73 (m 4H). 4,02 (s. 2H), 7.35 

10 -7.39 {m, lH), 739- 7.43 (m. 2H), 7.51(s,1H). 

15 

EXAMPLE43G 

4-{3-[( 4-cthylpipcrazin-l -yl)carbonyl ]bcnzyl J -5,6,7 ,8-tetrahydrophthalazin-l (2H)-one 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 1-etbylpiperazine for furan-3-ylmcthanarninc. MS (DCliNH3 ) miz 381 (M+H/. 

EXAJ'v1PLE 437 

4- { 3-[ ( 4-oxo-3 ,4 56, 7, 8-hcxahydrophthalazin- l -yl )methylJbenzoyl} pipcrazinc- l -

carbaldebyde 

The title compound was prepared according to t11c prncedure for EXAMPLE 308, 

substituting pipcrazinc-l-carbaldehyde for furan-3-ylmcfoanamine. MS (DCI/NH1) mlz 38 l 

20 ('.¥1+1·1)'. 

EXAMPLE 438 

4- { 3-[ ( 4-acctylpipcrazin- J-y:)carbonylJbcnzyl )-5 .6, 7 ,8-tctrnhydropbthalazin- l (2H )-one 

The title compound was prepared according lo the procedure for EXAMPLE 308, 

substituting l-(pipcrazin-1-yl)cthanonc for furan-3-ylrncthanamine. MS (DCl/NH,) m/z 395 

25 (M-,.Hf: tH NMR 1500 MHz. D20!pyridinc-d,;) 8 1.44 - 1.57 (m, 4H). 2.09 (s. 3H), 2.28 -

2.39 (m, 2H), 2.5 l - 2.66 (m. 2H). 3.39 - 3.73 (m, 8H), 4.03 (s, 2H), 7.36 - 7.39 (m, I H), 743 

(t,1=7,02 Hz,2!-1), 7.54 (s, IH). 

EXA!vlPLE 439 

4-(3- l( 4-(2-hydroxycthyl )pipcrazin-1-yl]carbonyl1 bcnzyl )-5,6, 7,8-tctrahydrophtha lazin-

30 I (2H)-onc 

The title compound was prepared according to the procedure for EXAMPLE 308. 

substiiuting 2-(piperazin-1-yl)etbanol for furan-3-ylmctha:iamine. MS (DCl/!';H3 ) m/z 397 

(M+Hf; 1H NMR (500 'v!Hz, D,C)/pyritline-ds) b 142 - 1.55 (m, 4H), 2.27 - 2.37 (m, 21-ll, 
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2.50- 2.62 (m, 6H), 2 69 (t, ./=5.80 Hz, 2H), 3.54 3.75 (m, 4H), 3.89 (t, 

4.02 (s, 2H), 7.35 7.38 (m, IH). 7.39- 7.43 (m, 2H), 7.50 (s, JH). 

£,'<:.AMPLE 440 

.80 Hz, 2H), 

4-{ 3-[ ( 4-phcnyl.piperazin-1 -y!)c<irbonyl]bcnzyl }-5 ,6, 7 .8-tctrahydrophthalazin-1 (2H)-onc 

The title compound was prepared accordin!; to the procedure for EXAMPLE 308, 

substiluting 1-phcnylpiperazine for furan-3-ylmcthanaminc MS (DCl/Nl:-J 3) m/z 429 

(M+Hl+; 1H NMR (500 MHz, D20/pyridinc-d5): 6 1.44 - 1.57 (rn. 4H), - 2.42 (m, 2H), 

2.52- 2.66 (m, 2H), 3.08 • 3.20 (m, 4H), 3.68- 3 83 (m, 4l:f), 4.04 (s, 2H), 6.91 (t, .1=7.32 Hz, 

lH). 6.98 (d . .!=7.93 Hz, 2H), 7.28- 7.34 (m, 2H), 7.37 - 7.41 (rn, lH). 7.44 (t,.!=7.48 Hz, 

10 1H).7.46-7.49(m,1H), (s.IH). 

EXr\MPLE 441 

4-(3-[( 4-pyridin-2-y!piperazin- l-yl)carbonyl]bcnzyl }-5 .6, 7,8-tetrnhydrophthalazin-1 (2H)-

one 

The title compound was prepared according to the procedure for E.Xfu'vtPLE 308, 

15 substituting l-(pyridin-2-yl)piperazinc for furan-3-ylmethanamine. MS (DCI!Nlh) rn/z 430 

(M+H)"; 1H NM:R (500 MHz, 0 20/pyridine-ds): o 1.46 - I (m, 4H), 2.29 - 2.40 (m, 2H), 

- 2.65 (rn, 2ff), 3.53 · 3.63 (m, 4H), 3.64 -3.78 (m, 4H), 4.03 (s, 2H), 6.66 (dd,J=6.71, 

4.58 l-lz, lH), 6.73 (d, .1=8.54 Hz, I H), 7.3 7 - 7.41 (m, I H), 7.43 (d, .!=7.63 Hz, 1 Fl), 7.45 -

7.48 (m, II-I), 7.49 - 7.54 (m, IH), 7.57 (s, l HJ, 8.29 (dd, .!=4.88, l.22 Hz, lH). 

20 EXAMPLE 442 

4- ( 3-[( 4-pyrimidin-2-ylpipcrazin-1-y!)carhony! ]bcnzyl }-5 ,6, 7,8-tctrahydrophthalazin- l (2H)-

one 

The title compound was prepared acCDrding to the procedure for EXAMPLE 308, 

substituting 2-(pipcrazin-1-yl)pyrirnidinc for furan-3-ylmcthanaminc. MS (DCJ/NH3 ) m/z 

25 431 (M+H)'; 1H NMR (500 MHz, D20/pyridinc-d5): o 1.42 - l.59 (m, 4H), 2.26 - 2.40 (m, 

21-1). 2.50- 2.66 (m, 2t-I), 3.62 - 3.74 (rn, 41-1), 3.82 - 3.91 (m, 4H), 4.03 (s, 2H), 6.55 (t, 

J-~4.73 Ilz, lH), 7.38 (d, ./=5.80 Hz, 1H), 7.40- 7.45 (rn, lH), 7.45 - 7.49 (m, JI-I), 7.57 (s, 

JH), 8.38 (d, .!=4.88 Hz, 2H). 

EXAMPLE443 

30 4-[3-( { 4-[2-(2-hydroxycthoxy)cthyl]pipcraz!n-1-yl} carbonyl)bcnzyl]-5,6. 7,8-

tctrnhydrophthalazin- l (2H)-one 
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The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 2-(2-(pipcrnzin- J-yl )cthoxy)clhanol fo: furan-3-y lrncthanaminc. MS (DCl!NH3 \ 

m/z441 (M+H)' 

EXAll,fPLE 444 

5 4-(3- { [4-(2-fluorophenyl)piperuzin · 1-yl]carbonyl} bcnzyl)-5.<i. 7 ,8-tctrnhydrophlhalaziu-

10 

J (2J J)-OllC 

The title compound was prepared accordi11g to the procedure for EXAMPLE 308, 

substituting 1-(2-fluorophenyl)pipernzine for foran-3-ylmcthanamine. MS (DCl/Nl·h) rn/z 

447 (M+H)' 

EXAMPLE445 

4-(3- ( [4-( 4-fluorophcnyl}pipcrazin- \-yllcarbony I} benzyl )-5,6,7 ,8-tctrabydrophthalazin­

l (2H)-one 

The title compound was prepared according to the procedure for EXAJv1PLE 308, 

substituting J-( 4-fluorophenyl)pipernzine for foran-3-ylmetlrnnaminc. MS (DC1/NH1) m/z 

15 447 (M+H/; 11-l NMR (500 MHz, D10/pyridine-d,1): o 1.44 - 1.56 (m, 41-l), 2.30 - 2.39 (m, 

2H). 2.53 - 2.63 (rn. 2H), 3.02 - 3.12 (m, 4H), 3.68 - 3.81 (m, 4H). ~.05 (s. 2H), 6.93 - 6.97 

(m, 2H), 7.04 - 7.09 (rn, 2H), 7.37 - 7.41 (m, IJI), 7.44 (t, .J=7.32 Hz, lH). 7.46 7.51 (m, 

JH), 7.57 (s, lH). 

EXl\.MPLE 446 

20 4-(3- ([ 4-(2-chlorophenyl)piperazin- l-yl]carbonyl ]bcnzyl)-S,6, 7,8-tctrahydrophthal azin· 

25 

I (2H)-onc 

The title compound was prepared according to the procedure for EXAMPLE 308, 

substituting 1-(2-chlorophcnyl)pipcrazinc for furan-3-ylmcthanaminc. MS (DCl/NfJ.,) mlz 

463 (M+H( 

EX/1Jv1PLE 447 

4-( 3-[( 4-mcthyl-1,4-diazepan-l-yl )carbonyl1bcnzyl )-5,6,7 ,1Hctrahydropbthalazin-1(2H)-onc 

The titie compound wa0; prepared according to the procedure for EXA.iv!PLE 308, 

substituting l-mcthyl-4-(pipcrazin-1-yl)azcpanc for furan-3-ylmctbanamine. MS (DC1/NH 3) 

m 1z 381 (M+H)': 1H NMR (500 MHz, D20/pyridinc-d5): o l .44 - 1.48 (m. l H). 1.48 • J.51 

(m, 4H). 1.92- 2.01 (m, 2H), -2.36 (m. 2H). 2.51 - 2.55 (m, 2H), 2.58 (s, 311). 2.64 (t, 

J=S.65 Hz, !HJ, 2.84- 2.94 (m, 2H), 3.64 - 3.71 (m, 3HJ, 3.88 - 3 (m, lH). 4.01 (s. 2!-1). 

7.33. 7.39 (m. ll-1), 7.39 - 741 (m, HI), 7.41 - 7.45 (m. lH), 7.51 (s. JH). 

EXAMPLE 4~8 
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4-[3-( J ,:-dioxido-1,2-thiazinan-2-yl)-4-fluorobcnzyl}S,6, 7 ,8-tctrahydrophthalazin-l (2H)-

one 

EX/\.MPLE 448A 

3-(l.l-dioxido-1,2-thiazinan-2-yl)-4-fluorobcnzaldchvdc 

5 The title compound was prepared according to the procedure for EXAMPLE 300A, 

substituting L4-butanesultam for 5-mcthylpyrroliditionc. MS (DC1/NH1) m/z 258 (M+H)'. 

EXAMPLE 4488 

4-[3-(: .l-dioxido-1,2-thiazinau-2-yl)-4-fluorobcnzyl]-5,6.7 ,8-tctrahydrophthalazin-1 (2H)-

one 

J 0 The title compound was prepared according to tbc procedure for EXAMPLE 300B, 

substituting EXAMPLE 448A for EXAMPLE 300A. MS (DCl/Nlhl m/z 392 (M+H)'; 1H 

NMR (300 MHz, DMSO-d0): 3 1.57 - 1.71(m,4H), 1.75 - 187 (m, 2H). 2. 13 -2.24 (m, 2H), 

2.34 - 2.46 (m, 4H), 3.16- 3.28 (m, 2H), 3.46- 3.58 (m, 2H), 3.92 (s, 2H), 7.23 (dd . .J=8.13, 

2,J 8 Hz, 1H), 7.48 (d, J'=7.93 Hz, 1 H), 7.57 (d, .!= 1.59 Hz, l H), J 2.61 (br s, 1 !-l). 

15 EXj\MPLE 449 

8-[ 4-fluoro-3-(2-oxoazcti din-1-yl)benzy l]pyrido[2,3-d]pyrida.zin-5( 6H)-one 

The title compound was prepared according to procedure for EXAMPLE l 0 l, 

substituting EXA.MPLE "15 for EXAMPLE l 03. MS (ESI) m/z 325 (M·:-flf. 

EXAJ\.1PLE 450 
20 8-(3-ehloro-4-Huorobenzy 1)-2,3. 4 ,6-tetrahydrnpyri do[2,3-d]pyridazin-5( 1 H )-one 

The title compt>und was prepared as TF A salt according to procedure for EXAMPLE 

414, substituting EXAMPLE 370 for EXA,MPLE 369. MS (ESI) miz 294IMc-H) 1
• 

EXA,MPLE 451 

4-(J -( 4-fluoro-3-(2-oxoazctidin-1-yl )phcnyl)etbyl l-5,6,7 ,8-tetrahydrophtbalazin-l (2H)-onc 

25 The title compound was prepared according to procedure for EXAMPLE l 01, 

substituting EXAMPLE 412 for EXAMPLE 103. MS (ES!) m/z 342 (M+H)'; 'l-l NMR (300 

MHz, DMSO-d6): 1.41 (d, 12 I-lz. 3 H), l.44 - \.67 (rn, 4 H), 1.84 • 2.08 (rn, 1 H), 2.34 

(m, 2 H), 2.53 - 2.74 (m, 1 H), 3.11 (t, J=4.58 Hz, 2 H), 3.72 - 3.88 (m, 2 H). 4.22 (q. J=6.78 

Hz, l H). 6.81 - 6.95 (m. 1 HJ, 7 18 (dd, .J=l l.87, 8.48 Hz, 1 H), 7.76 (dd, J=7.46. 2.3 7 Hz, 1 

30 H), 12. 70 (s. I ff). 

EXAMPLE 452 

1- { 3-[( 4-oxo-3.4.5.6. 7.8-bexabydrophlhalazin- l-yi )mcthyl]pbcnyl) pyITolidine-2,5-dionc 
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The title compound was prepared according to the procedure for EXAMPLES 2, 3 and 

4, substituting 3-nitrobcr.zaldchydc for 4-fluoro-3-nitrobcnzaidchyde. MS (DCJ/NHJ) mlz 

256 CM~+!)'. 

EXAMPLE453 

5 N- f 2-fluoro-5-[( 4-oxo-3 .4,5.6, 7 ,8· hcxai1ydrophthalaziic- l -yl)mcthyl]phcnyl )-2-(2-

oxopyrrol i<lin-1-yl)acctamicic 

The title compound was prepared as TFA sail according to !be procedure for 

EXAMPLE 136, substituting EXAMPLE 2 for EXAMPLE 89, and 2-(:'-oxopyrrolidin-l­

yl)acctic acid for l-mcthylcyclopropanccarboxylic acid. MS (OCl/NI-J.1) m/z 356 (M+H( 

I 0 \4S CDCiiNH,) m/z 399 (M+H)': 'I-l NMR (300 MHz, DMSO-dc,) o 1.53 - 1.67 Cm, 4H), 

1 - 243 (m, 4H), 3.39 - 347 (m. 2!-I), 3 .86 (s, 

2H), 4.07 Is, 2HJ, 6.93 - 6.99 (rn, lH), 7.JR (dd,.l•-J0.85, 8.48 Hz, lH} 7.71(dd,1=7.46, 

2.03 Hz, lH), 9.82 (br s, lH), 12.61 (br s, !HJ. 

EX.AMPLE 4 54 

15 N- {2-fluoro-5-[(4-oxo-3 ,4,5,6, 7 ,8-hexahydrophlbalazin-l -yl)rncthyl]phcnyl }-5-mcthyl-l-

phcnyl- I H-pyrnzok-4-carboxamidc 

The title compound was prepared as TFA salt according to the procedure for 

EXAMPLE 136, substituting EXAMPLE 2 for EXAMPLE 89, and 5-rnctbyl-1-phcnyl-J H­

pyrazolc-4-carboxylic acid for 1-mcthylcydopropanccarboxylic acid. MS (DCl/'-:!-]j') rn/z 

20 35<' (M+H)'. MS (DCVNlh) m/z 458 (M-Hf. 

30 

EXAMPLE455 

N- { 2-fluoro-5-[ ( 4-oxo-3, 4,5,6, 7, 8-hcxahydrophth a lazin-1-yl )methyl ]phenyl } 

oxohcxanamidc 

The title compound was prepared as TFA salt according to tbc procedure for 

EXAMPLE 136, snbstituting EXAMPLE 2 for EXAMPLE 89, and 5-oxohexanoic acid for 1-

mcthylcyciopropanccarboxylic acid. MS (OCJ;'NH3) rn/z 386 (Mc+:!)'; 1H NMR (300 MHz, 

DMSO-ds): o 1.53 - 1.65 (m, 4H), i ,67 1.80 (m, 2H), 2.08 (s, 3H), 2.28 - 2.34 (m, 2H), 2.34 

- 241(rn,4H), 242 - 2.49 (m, 2H), 3.85 (s, 2H), 6.82-6.96 (m, lH). 7.15 (dd, 10.85, 84~ 

Hz, JH), 7.67 (dd,.!=746, 1.70 Hz, !HJ, 9.60 (br s, lH), 12.61 0)r s, IH). 

EXAMPLE ~56 

N-(2-Duoro-5-[(4-oxo-3,4,5,6,7 ,8.,hcxahydrophthalazin-1-yl)melhyl]phcnyi }-3-

mc!boxyrrnpanamidc 



The title compound was prepared as TF A salt according to tbc procedure for 

EXAMPLE 136, substituting EXAMPLE 2 for EXA.MPLE 89, and 3-methoxypropanoic acid 

for 1-mcthylcyclopropanecarboxylic acid. MS (DCI/NH 3) m!z 360 (M+H)'; 'H NMR (300 

MHz, DMSO-d6) o 155 - 1.66 (m, 4H), 2.30 - 2.43 (m, 4H), 2 60 (t, .J=6. l 0 Hz, 2Hl, 3.23 (s, 

5 3H), 3.59 (t, Hz, 2H), 3.86 (s, 2H), 6.85 - 6.99 (m, l HJ, 7.16 (dd. J= l 0 85, 8.48 Hz, 

lH), 7.74 (dd, .1=7.46, J .70 Hz, JHJ. 9.64 (br s, lH). 12.61 (hrs. lH). 

EXAMPLE457 

N- !2-fluoro-5-( ( 4-Dxo-3 ,4,5 ,6,7,8-hcxahydrophthalazie-l-y!)mcthyi]phcnyl J 
phcnylpcntancdiamidc 

l 0 The title compound was prepared as TF A salt according to the procedure for 

EXAMPLE 136, substituting EXAMPLE 2 for EX1\MPLE 89. and 5-oxo-5-

(phenylamino )pcntanoic acid for 1-methylcyclopropanecarboxy lie acid. MS (DCI/Nih) miz 

463 (M"'-Hf; 1 H NMR (300 MHz, DMSO-d6): o 1.55 - J .67 (m, 4H), I 83 - l .94 (m. 2H), 

2.3 l - 2.40 (m, 6H), 2.40 -2.45 (m, 2H), 3.85 (s, 2H), 6.89 - 6.96 (m, JH), 6.98 - 7.06 (m, 

15 JH), 7.15 (dd, J=!0.85, 8.48 Hz, IH), 7.24- 7.32 (m, 2H). 7.59 (d, J=7.46 Hz, 2H), 7.71 (dd. 

20 

J=7.97, 1.53 JB), 9.67 (brs, JI-1), 9.88 (brs, lH), 12.62(brs, IH). 

EXAMPLE458 

benzy I 2-( dim cihy lamino)-5-[ ( 4-oxo-3.4,5 ,6. 7, 8-hexahydrophthalazi.n- l -

y l )rncth y I] p h cny ! c1.rbamate 

EXAMPLE 458A 

4-( dimcthy ]amino )-N-mcthoxy-N-methy 1-3-nitro bcnzami<le 

To a solution of 4-fluoro-3-nitrobcnzoic acid (5 g, 27.0 mmol) in dimcthylfonnamidc 

(JOO rnL) was added N,0-dimetliylhydroxylaminc hydrochloride (5.93 g, 60.8 mmol) and 

triethylarninc ( J 7.0 mL, 122 mrnol). J-Ethy!-3-(3-dimcthylaminopropyl) carbodiimidc 

25 hydrochloride (l l .65 g. 60.8 mmol) and hydroxybcnzotriazolc (9.3 l g, 60.8 mmol) were 

added and the reaction mixture was stirred at room temperature for 3 days. The reaction 

mixture was concentrated and partitioned between ethyl acetate (I 50 mL) and brine ( J 50 

mL). The organics were conceniratcd on rotary evaporator and the crude was purified by 

flash chromatography eluting with 40'Vo ethyl acetate in hcxancs to provide the title prnd11ct 

30 MS (DCI1NH3) m/z 254 (M+H) '. 

EXAMPLE 458B 

3-amino-4-( dirncthylamino)-~-rnethoxy-N-rncthylbcnzami de 



5 

A solution ofEXAMPlE 458A (2.34 g, 9.24 mmol) in tetrahydrofuran (40 ml) was 

treated with Raney 1'ii (2.0 g. Raney 2800, slurry in water) at room temperature under a 

hydrogen (balloon) for 16 hours. The catalyst was filtered off, and the filtrate was 

concentrated. The residue was used the subsqucnt step -,vithout further purification. 

EXA.MPLE 458C 

bcnzyl 2-( dim cthyiamino )-5-( methoxy(mcthy l)car bamoyl)phenylcarbamatc 

To a solution of EXAMPLE 45RB in a mixture oftetrahydrofuran (20 ml) and water 

(20 mL) was added ccsiurn carbonate (6.02 g, 18.58 mmol) and benzyl chloroformate (1.5 

mL, 10.16 mmol). The reaction mixture was stirred at room temperature for 16 hours, and 

l 0 concentrated. The residue was partitioned between ethyl acetate (J 00 mL) and brine (7 5 

15 

mL). The organic layer was washed with brine, and concentrated. The residual oil vrns 

purified by flash chromatogrnphy eluting with 40'% ethyl acetate in hexanes to provide the 

titie product. MS (DCliNB3) rn/z 358 (M+l-1(. 

EXAMPLE 458D 

bcnzyl 2-(dimethylamino)-5-formylphcnylcarbarnatc 

A solution of EXAJvl.PLE 458C (2.89 g, 8.1 rnmol) in anhydrous tetrahydrofuran (20 

mL) was treated with lithium al urn in um hydrid.e ( 1.0 M solution in tetrahydrofuran, 8J mL, 

8.1 mmol} at 0 °C for I 0 minulcs. The reaction was quenched with water, and !he mixture 

was partitioned between ethyl acetale an.d diluted HCl solution. The organic layer was 

20 washed with brine, and conccntraled on a rotary evaporator. The residual oil was purified by 

25 

30 

flash chromatography eluting wi!h 20% ethyl acetate in hcxancs to provide the ti!lc product. 

MS (DCl/NH3) m/z 299 (M+H);. 

EXAMPLE 458.E 

benzyl 2-( dimclhylamino )-5-( (4-oxo-3. 4 ,5 ,6,7 ,8-hcxah ydrophthalazin-1-

yl)mcthyljphcnylcarbarnate 

The title compound was prepared according to the procedure for EXAMPLE 3008, 

substituting EXAMPLE 4580 for EXAMPLE 300A. MS (DCliNl-!J) m/z 433 (M+Hj'. 

EXAMPlE459 

8-( 4-fluoro-3-(2-oxoazctidin- l-yl)bcnzyl)-J ,2,3,4-!ctrabydropyrido[3,2-d]pyridazin-5( 6H)-

one 

The title compound was prepared according io procedure for EXAMPLE 414, 

substituting EXAMPLE 449 for EXAMPLE 369. MS (ES!) m/z 329 (M+Hf; 'H 1\MR (300 

MHz. DMSO-<hl: o 1.6 l - l .76 (m, 2 H), (t • .!=6.35 Hz. 2 H), 3.12 (t, J=4.56 Hz, 2 H), 



5 

3.17 (m, 2 H), 3.77 (s, 2 H), 3.81 (q,J~A.36 Hz, 2 H), 6.32 (s, 1H),6.87 - 7.01 (m, l H), 7.17 

(dd,./=ll.90, 8.33 Hz, l H), 7.78 (dd,J=7.54, 2.38 Hz, l H), 11.80 (s, l H). 

EXAMPLE460 

4-(3-brorno·A-fl uorophcnyi )-5.(;, 7 ,8-tctrahydro phthal azin- I (2H)-one 

EXAMPLE 460A 

3-(3-bromo-4-fl uorophcnyl )-3-mcthox y A ,5 ,6, 7-tclrahydroisobcnzofuran- l (3 H)-one 

To a solution of2-bromo-l-fiuoro-4-iodobc11zcne (] 3.23 g, 44 mmol) ii: anhydrous 

tctrahydrnfuran (30 mL) was added isopropyimagnesium chloride (2.0 M solution in 

tctrahydrofuran, 24.18 mL, 48.4 mmol) at - 20 °C. After the addition, the reaction mixture 

I 0 wai; stirred at 0 "C for 3 hours. and was added to a solution of 3.4,5,6-tctrahydrophthalic 

anhydride (6.08 g, 40 mmol) in anhydrous tctrahydrofuran (60 mL) al -78 °C. Tl1e mixture 

was stirred for 2 hours, and a saturated aqueous ammonium chloride solution was added to 

the reaction mixture, wh.ich then was stirred at room temperature for 30 minutes. Anhydrous 

magnesium sulfate was added to the reaction mixture, and the mixture was filtered. The 

15 filtrate was concentrated. Thionyl chloride (10.4 mL, 142 rnol) was added dropwise to 

methanol. ( 40 mL) at -l 0 °C., all(l tl1c solution was stiJTcd at 0 °C for 30 minutes. To the 

thionvl chloride solution was then added the residue from the filtrate in unhvdrous methanol ' . 
(J 5 mLl. The reaction mixture was stirred at room lernpcraturc overnight, and v-·11s 

concentrated. The residue was dissovcd in methylene chloride (40 mL), and was treated with 

20 trielbylaminc (5.58 mL) al 0 "C for 1 hour. Water was added. and the mixture was washed 

with sodium bicarbonate, brine and water. The organic phase was dried over magnesium 

sulfate, filtered and concentrated. The residue was separated by flash chromatography ( 10-

35% gradient ethyl acetate in bcxanc) to provide th.c title compound. MS (DCJ/NH3) m/z 

341, 343 (M+HJ'. 

25 EXAMPLE 460B 

4-(3-brorno-4-fluorophcnyl }·5 ,6, 7 .8-lctrahydropbthalazin- l (2H)-onc 

A solution of EXAMPLE 460A (9.5 g, 27.8 mmol) and hydrazine monohydratc ( l .76 

mL, mmol) in ethanol (70 mL) wa': heated under reflux for 4 hours. After cooling to 

room temperature, the solids were collec!cd by filtration, washed with ethanol and dried to 

30 provide the title compound. MS (DCliNl-l;) rniz 323, 325 (M~l-lf; 1H ?'~'v1R (300 'v1Hz, 

DMSO-D0): 8 1.57 - 1.65 (m, 2 HJ, 1.66 - 1.74 (m, 2 Hl, 2.34 (t, J=5.75 Hz, 2 1-1), 2.45 (t. 

J=6.J5 Hz. 2 H), 7.45 {t,./=8 72 Hz. l HJ, 7A9-7.55 (m, l H), 7 go (dd,.!=6.74, 2.38 Hz, 1 

H), l 2.85 (br s, l H) 
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EXAlvlPLE 461 

4-[ 4-fluoro-3-(2-oxoazctidin-l -yl)phenyl]-5,6, 7 ,8-tetrahydrophthalazin-1 (2H)-one 

EXAMPLE 461 A 

2-(benzyloxyrncthyl)-4-(3-bromo-4-fl uoropbc:ny 1)-5 ,6, 7,8-tctrahydrophthalazin- I (2H)-onc 

5 To a solution of EXAMPLE 460 (2.0 g. 6. 19 mmol) in anhydrous dirncthylfommmidc 

(30 mL) was added potassium l-butoxicie (1 M solution i11 tctrahydrnfuran, 6.50 mL, 6.5 

mmol). The solution was stim:d at room temperature for 30 minutes, and benzy! 

chloromcthyle!her (1.163 g, 7.43 mmol) was added. The reaction mixture was stirred at room 

temperature overnight After quenching with water, the reaction mixture was partitioned 

l 0 between water and ethyl acetate. The organic phase was washed with water, and 

concentrated. The residue was separated by flash chromatography (20-60°1,, gradient ethyl 

acetate in hexane) to provide the title compound. MS (DCI/NHJ) m/z 443 (M+H)'. 

EXAMPLE 46iB 

2-(benzyloxyrnethyl)-4-( 4-fluoro-3-(2-oxoazctid in- l-yl)phenyl)-5 ,6, 7 ,8-tetrahydrophthalazin-

15 l (2H)-one 

A microwave reactor tube was charged with EXAMPLE 461A (137 mg, 0.309 

mmol). tris(dibcnzylidcncacctone)dipaHadium(O) (28.3 mg, 0.031mmol),4,5-

bis(diphenylpbosphino)-9,9-dimcthy]xanthene (Xantphos) (26.9 mg, 0.046 mmol), 2-

azetidinonc ( 44 mg, 0.619 mmoll, and potassium phosphate triba~ic (98 mg, 0.464 mmol). 

20 Anhydrous dioxanc (3 mL) was added. The suspension wa' purged with nitrogen, and was 

capped with a microwave septum The reaction mixture was heated in a CEM Explorer(iz; 

microwave reactor (Matthews, '1C) al 200 °C for 50 minutes. After cooling, the reaction 

mixture wa' partitioned between ethyl acetate and brine. The organic pha'c wa' washed with 

water, and concentrated. The residue was separated by flash chromatography (20-70% 

gradient ethyl accrntc in hexane) to provide the title compound. MS (DCJ/NH 3) m/z 434 

(M+H)+ 

EXAMPLE 461 C 

4-[ 4-fluoro-3-(2-oxoazetidin-1-yl)phcnyl]-5,G, 7 ,8-tctrahydropbthalazin-1(2B)-onc 

To a solution of EXAMPLE 46!B (140 mg, 0.323 mmol) in methanol (10 mL) was 

30 added 20% palladium hydroxide on carbon (80 mg) under nitrogen. This suspension was 

purged with hydrogen, and stiffed under hydrogen (balloon) at 50 °C for 4 hours. The 

mixture was filtered, and the filtrate was concentrated. The residue wa> recrystallized from 

methanol (4 mL) to provide the title compound. The mother liquor was separated by HPLC 
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(Zorbax® C-18 ODS packing material [Agilent Technologies, Santa Clara, CA], 250x2.54 

column, Mobile phase A: 0.1 % TFA in H20: B: 0.1% TFA i1' CH3CN; 0-100%, gradient) to 

provide additional title compound. MS (DCJJNH;l rr./z 3] 4 (M+Ht; 'H NMR (400 MHz, 

DMSO-d6), Ii '..57 - 1.63 (m, 2 H), 1.67 - 1.74 (m. 2 Hl, (l . .!=5.83 Hz. 2 H). 2.45 (t, 

5 J=6.J4Hz,2I-l),3.14-3.J~(m,2fl),3.86-3.90(m,2H),7.1(i 7.2l(m.1Hl.7.34(dd, 

J=l l .66, 8.59 Hz, I H), 7.93 (dd. 

EXAMPLE462 

2-fluoro-5-[ ( 5-oxo 5 ,6-d i h ydropyrido[2.3-d]pyridazin-8-y !)mclhy!]henzamidc 

EXA'.V!PLE 4(,2A 

l 0 methyl 2-fluoro-5-( ( 5-oxo-5,6-dihydropyrido[3.2-d]pyridazin-8-yl)melhy I )benzoatc 

15 

20 

The tille com11ound was prepared according to the procedure for EXAMPLE 66C, 

substituting EXAMPLE 415 for EXA\'1PLE 66B. MS (DCl/Nl-h) nVz 314 (M-H)'. 

EXldv!PLE 462B 

2-fl uoro-5-[ ( 5-ox o-5. 6-dih y dropyrido [2,3 -d]pyri dazin -8-y I )methyl J bcnzamid e 

A solution of EXAMPLE 462A (l g, 3.2 rnmol) in 7N ammonia ir. methanol (5 ml) 

was heated at 70 °C overnight, and cooled to room temperature. The solid was collected by 

filtratiou, washed witb methanol and dried to provide the title compound. MS (DCJ/NI-:b) 

m/z 299 (M+H( 

EXA.MPLE 463 

8-(3-amino-4-fl uornknzyl )pyrido[2,3-d]pyridazin-5( 61-J )-one 

A mixture of l .5 N aqueous KOH solution (2 ml) and 3 g of ice was treated with 

bromine (80 mg, 0.5 mmol) at -10 °C for J 0 minutes. EXAMPLE 462 (l 00 mg, 0.3 mmol) 

was added. The reaction mixture was stirred at -I 0 "C for an additional l 0 minutes, and was 

then allowed to warm up to 65 °C for 1 bour. After cooling, the mixture was partitioned 

25 between ethyl acetate and brine. The organic phase was washed with brine, and concentrated 

30 

to about I 0 mL. Tbc solid was collected by filtration, washed with methanol, and dried lo 

provide the title compound. MS (DCl/NH3) nVz 271 (M-'-H). 

EXAMPLE464 

8-[ 4-fluoro-3-(2-oxopylTO lid in-1-y l)benzyl]-2,3, 4, 6-tclrahydropyrido[2,3-d]pyridazin-5( l H)-

one 

EXAMPLE 464A 

6-(bcnzyloxymethy J )-8-(3-bromo-4-fluorobcnzyl )pyrido[ 3 ,2-d ]pyridazin-5( 6H)-on e 
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A solution of EXAMPLE 415 ( 1 g, 3 mmol) in anhydrous dimcthylformamidc (100 

ml) was treated with potassium l-butoxide (JK solution in tctrahydrofuran, 3 mL. 3 mmol) at 

room temperature for 30 minutes. 8enzyloxychloromethane (0.6 g, 3 .6 mmol) was then 

added, and the mixture was stirred at room temperature overnight After guenching with 

5 water, the reaction mixture was partitioned between ethyl acetate and brine. The organic 

layer was washed with brine, and concentrated. The residue was purified by f:ash 

chromatography (85°/., ethyl acetate in hexane) to provide the title compound. MS 

(DC1/NH3) m/z 454 (M+H);. 

EXAMPLE 4648 

I 0 6-(bcnzyloxymcthy I )-8-(4-fluoro-3-(2-oxopyrrolidin- l -y I )bcnzyl)pyrido[3 .2-d]pyridazi.n-

5( 6H )-onc 

The title compound was prepared according to procedure for EXA\.IPLE l 0 J, 

substituting EXAMPLE 464A for EXAMPLE 103. MS (ES!) rn/z. 459 (M+H)' 

EXAMPLE 464C 

15 8-[ 4-fluoro-3-(2-oxopynolidin-1-y I )benzy l ]-2,3,4 ,6-lclrahydropyrido[2,3-d ]pyri dazin-5( J H )-

011e 

A mixture ofL~MPLE 4648 ( 130 mg, 0.28 mrnoi), 5% platinum on carbon (25 

mg), 5% Pd(OH) 2 on carbon (25 mg), conccntralcd aqueous HCI (66 µL) and 

dimcthylformamide (10 ml) was stim::d in a pressure vessel at room temperature under 40 psi 

20 of hydrogen for 48 hours. The volatiles were removed, the residue was separated by HPLC 

(Zorbax@ C-18 ODS packing material [Agilent Technologies, Santa Clara, CA], 0. 1 % 

TFA/CH 3CN/H20) to provide the titk product as TFA salt. MS (ESI) m/z 343 (M"'"H)+; ~H 

NMR (300 MHz, DMSO-d6): 61.57- 1.81(m,2 H), 2.0J -2.18 (m, 2 B), 2.26-2.46 (m, 4 

HJ, 3.17 (m, 2 H), 3.72 (t,J=6.94 Hz, 2 HJ, 3.84 (s, 2 H), 639 (s, 111), 7.16 7.19 (m, I H), 

25 7.18 - 7.25 (m, 1 HJ, 7.29 (dd,J=7.54, l.98 Hz, I H), 11.89 (s, I HJ. 

EXAMPLE465 

me thy J 2-fl uoro-5-[ ( 5-oxo- l ,2,3, 4,5 ,6-hcxahydropyrido[ 2,3-d]pyridazin-8-

yl )mcthyl]bcnzoate 

The title compound was prepared as TFA salt according to procedure for EXAMPLE 

30 414, substituting EXA:V1PLE 462A for EXAlv!PLE 369. MS (ESI) m/z 318 (M .:.H)'; 1H 

NMR {300 MHz, DMSO-d0) 8 161 - !. 75 (rn, 2 H), 2.34 (t. J=6.15 Hz, 2 H), 3.17 (m, 2 H), 

3.44 (s, 3 HJ, 3 84 (s, 2 H). 6.39 (s, 1 HJ. 7.27 (dd . .J=J0.91, 8.53 Hz,; H), 7.46-7.56 (m, 1 

H), 7.76 (dd, .14, 2.3R Hz, 1H),1 l.84 (s, 1 H). 
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EXAMPLE467 

8-( 3-amino-4-fluorobcnzyl)-2,3. 4 .6-tctrahydropyri do[2,3-d;pyridazin-5 ( 1 H )-one 

The title compound was prepared as TF A salt according to procedure for EXAMPLE 

4)4, substituting EXAMPLE 463 for EXAMPLE 369. MS (ESI) m/z 275 (M+H); 1H NMR 

5 (300 :V1Hz. D:vlSO-d6): 1.62 - l.74 (m, 2 H), 2 (t, .1=6.27 Hz. 2 H), 3. I 0 - 3.2:\ (m. 2 H). 

0 "'9 ( · "HJ 4 91 . "l·ll 6 ;' '- l '-ll "4' ' c4' 1 !·!' 6'' ( 'd J-8 S·" " O" H 1 .J,u ,S,L- i . . \s,._ ~ _ ......... \s, i ,,o . ... -n . .J i}TI, ), ,\J4 a,.-_. L,,t.. ~1 z~. 

H), 6.92 (dd, J~JJ .53, 8.48 Hz, 1 HJ, l L93 (s, l B ). 

EXAMPLE468 

2-fluoro-5-[(5-oxo-l ,2,3,45.6-hcxahydropyrido[2,3-d]pyridazin-8-yl)methyl]bcnzoic acid 

l 0 The title compound was prepared according to procedure for EXAMPLE 288. 

15 

substituting EXAMPLE 465 for EXAMPLE 266. MS (EST) rniz 304 (M+H) \ 1H NMR (300 

Mlclz, DMSO-d6): o J.61 - 1.77 (114 2 H), 2.34 (l, J=6.10 Hz, 2 H), 3 06 - 3.25 (m, 2 H). 3.84 

(s, 2 H), 6.3G (s, 1 H), 7.22 (dd, J=J 0.85, 8.48 Hz, l H), 7.39 - 7.52 (m, l H), 7.73 (dd, 

J=7J2, 2.37 Hz,! H). 11.82 (s, l HJ 13.19 (s, l H). 

EXAMPLE470 

N-ethy 1-2-fluoro-5-[( 5-oxo-1,2,3 ,4,5 ,6-hcxahydropyrido[2,3-d)pyTidazin-8-

yl)mell1yl ]bcnzamidc 

The title compound was prepared as TFA salt according to procedure for EXAJ'v1PLE 

48, substituting EXAMPLE 468 for EXAMPLE 48C, and ethylamine for 1-(3-

20 dimcthylaminopropy])-3-ethylcarbodiimide. MS (ES!) mlz 33 J (M+H)'; ;H NMR (300 

25 

MHz, DMSO-d,): 1.09 (t, .14 Hz, 3 B ). i.58 - ; .74 (m, 2 H), 2.34 (t, .!=6.15 Hz, 2 H). 

3.12 - 3.20 (m, 2 H). 3.20 - 3.29 (m, 2 H), 3.82 (s, 2 H), 6.39 (s, l H), 7.19 (dd, J=l0.31, 8.33 

Hz, J H), 7.30 - 7.38 (m, 1 H), 7.4 7 (dd, .1=6.74, 2.38 Hz, l H), 8.17 - 8.29 (rn, l H), 11.88 (s, 

I H). 

EXAJviP LE 4 7 J 

N-L'Y cl o buty l-2-fluoro-5-[ ( 5-o xo- l .2 ,3, 4 ,5. 6-hcxa hy dropyri do [ 2, 3-d J pyri d azin-8-

y l )m cthyl ]bcn zami d c 

The title compound was prepared '4S TFA salt according to procedure for EXA.MPLE 

48, substituting EXAMPLE 468 for EXAMPLE 48C, and cyclobutanamine for 1-(3-

30 dimcthylaminopropyll-3-cthylcarbodEmidc. MS (ES!) m/z 357 (Mil-l)'; 11! NMR (300 

MHz. DMSO-d1;): o 1.56 - 1.77 (m, 4 H), 1.90 - 2.10 (m, 2 H), 2.12 - 2.28 (rn, 2 H), 2.33 (t, 

.1=6.351-lz, 2 H), 3.05 - 3 (rn, 21-J), 3.81(s,2 HJ, 4.27 - 4.45 (m, 1 H), 6.35 (s, I H), 7.l 8 
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4 _, 

\Oa,,1=1tLil, LU Hz, l HJ, 7.'.26- 7.37 (m, 1 H), 7.42 (dd,.!=6.74, 2.38 Hz, l H), 8.49 (d, 

.54 Hz, l HJ, I 1.84 (s, l H). 

EXAMPLE472 

2-fluoro-5-[ (5-oxo-1.2 ,3 ,4 ,5 ,6-bcxabydmpyri do[2,3-<l:pyridazin .g. yl)mcthylj-N-(2-

ryrmiidin- l -y I ethy J )benzamidc 

The title compound wa;; prepared as TFA salt according to rrocedurc for EXAMPLE 

48, substituting EXAMPLE 468 for EX.!\'v!PLE 41\C:, and 2-(pyffolidin- 1-yl)cthanamine for 

1-(3-dirnetbylaminopropyl)-3-ctby!carbodiimide. MS (ESI) m/z 400 (M+li)'; 1H N'YIR (300 

MHz, DMSO-d6): 8 J.63 1.76 (m. 2 HJ, l.76 - 1.93 (m, 2 H), l.93 - 2.10 (m, 2 HJ, 2.34 (t, 

JO J=-610 Hz, 2H), 2.61 2.76 Im, 2 H), 2.96-3.12 (m.2 H),312-3.22 (m, 2 H). 3.25 - 3.40 

(m, 2 fl). 3.52-3.68 (m, 2 H), 3{i4 (s, 2 H). 6.35 (s. i H.) 7.25 (dd,JcJ0.85. 8.48 f-lz, l H), 

7.33 - 7.49 (m, J H), 7.57 Cdd, J=7.12, 2.37 Bz, J H). 8.31 - 8.50 (m. J [-!), 11.84 (s, l H). 

EXAMPLE 473 

8-(4-fluoro-3-{[ 4-(morphoiin-4-ylcarbonyl)pipcrazin- l -yl]carbony:) bcnzyl)-2,3 ,4,6-

l 5 tetrahydropyrido[2J-d)ryridazin-5(J H)-onc 

The title compound wa~ prepared as TFA salt according to procedure for EXAMPLE 

48, substituting EXAMPLE 468 for EXAMPLE 48C, and morpholino(pipcrazin-1-

yl)mcthanone for l-(3-dirnc~hylaminopropyl)-3-cthylcarbodiirnidc. MS IESI) mlz 4R5 

(M+Hf; :H NMR (300 MHz, DMSO-d5): o l .60 - 1.78 (m, 2 HJ, 2.35 (t, J~6.15 Hz, 2 H), 

20 3.05 - 3.28 (m, 12 H), 3.51 - 3.58 (rn, 4 H), 3.60 - 3.70 (m, 2 Fl), 3.82 Is, 2 B), 6.41 (s, l HJ, 

7.16- 7.29 (m, 2 HJ, 7.29 - 7.37 (m, I H).; l.92 (s, I H). 

EXAMPLE 474 

N- { 2-fluoro-5-[(5-oxo- l ,2,3,4,5,6-hcxahydropyrido[2J-d]pyridazin-8-yl)mcthyl]phcny I }-N'­

phcnylpcntanediamidc 

25 The title compound was prepared as TFA salt according to the procedure for 

E.>U .. MPLE 136, substitutiug EXAMPLE 467 for EXAMPLE 89, and 5-oxo-5-

(phenylamino )pcntanoic acid for l-mcthylcyclopropanccarboxylic acid. MS (ES!) m/z 464 

(M+H)'; 1H NMR (300 MHz. DMSO-J9): ci l.62 - 1.75 (m, 2 H), l.8 l - 1.% (m, 2 H), 2.34 

(t,J=7.12 llz,4Hl, 2.42 (L .14 Hz. 2 ll). 3 09 - 3.22 (m. 2 H). 3.77 (s. 2 H ), <i.30 (s, 1 H), 

30 6.93- 7.07 (m, l H), 7.1~ (dd. 0.85, 8.48 Hz, I H), 7.22- 7.34 (m, 3 H), 7.59 (d.J=7.80 

Hz, 2 H), 7.68 - 7 77 (m. l H), 9.62 (s, l H), 9.87 (s, l 11). l l .82 Is, l H). 

EXAMPLE475 
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5 

10 

15 

1-(2-fluoro-5-[ ( 5-oxo-1,2,3,4,5,6-hcxahydropyrido'.2,3-d]pyridazin-8-

yl)mcthyljphcnyl} pyrrolidinc-2,5-dione 

EXAMPLE 475A 

4-(2-fluoro-5-(( 5-oxo-5, 6-dihydropyri do[3 ,2-d]pyridazin-8-yl )methyl )phen ylamino )-4-

oxobutano i c acid 

The title compound was prepared according to procedure fo:· EXA\t1PLE 3, 

substituting EXA.\1PLE 463 for EXAMPLE 2. MS (ES!) rn/z 1 (M+H)'. 

EXAMPLE 475B 

l -(2-fl uoro-5-( ( 5-oxo-5, 6-dih ydropyri do [3 2-d )pyridazin -8-y l )melh yl )phenyl )pyrro l i din c-2,5-

d i one 

The title compound was prepared according to procedure for EXAMPLE 4, 

substituting EXAMPLE 475A for EXAMPLE 3. MS (ESl) m/z 353 (:\FHr. 

EXAMPLE 475C 

J-{2-fluoro-5-[( 5-oxo-1.2,3,4 ,5,6-bcxahydropyrido[2.3-d]pyridazin-8-

y 1 )mcthy l ]phcn yl J pyrrolidinc-2 ,5-dione 

The title compound was prepared according to procedure for EXAMPLE 414, 

substituting EXAMPLE 475B for EXAMPLE 369. MS (ESI) m/z 357 (M+H)+; 'H l\JMR 

(300 MHz, DMSO-d6): 6 L58 - J .78 (m, 2 H), (t, .!=6.27 Hz, 2 B), 2.72 - 2.90 (m, 4 ff), 

3.07 - 3.23 (m, 2 H), 3.84 (s, 2 H). 634 (s, 1 H), 7.13 (dd, J=G.95, 2.20 Hz, l HJ, 7 - 7.37 

20 (m, J H), 7 - 7.43 (rn, 1 H), l I .83 (s, 1 H). 

EXAMPLE476 

N- { 2-iluoro-5-[ (5-oxo-1,2 ,3 ,4,5 ,6-hexahydropyrido[2 ,3-d]pyridazin-8-yl )methyl]phcny l) -3-

mctb.oxypropana midc 

The title compound was prepared as TFA salt according to tbc procedure for 

25 EX,"u\1PLE 136, substituting EXAMPLE 467 for EXAMPLE 89, and 3-methoxypropanoic 

acid for 1-methylcyclopropanccarboxylic acid. MS (ES!} rniz 361(M+Hf; 1H NMR (300 

MHz, O'.'.~SO-d6): 8 1.63 - L 74 (m, 2 H), 2.33 (t, J=6 15 Hz, 2 HJ, 2.60 (t, ./=6.15 Hz, 2 H). 

3.09 - 3.21 (m, 2 H), 3.24 (s, 3 H), 3.59 (t, ./=6. J 5 Hz, 2 H), 3.77 (:<, 2 H), 6.33 (s, l H}, 6.93 -

7.05 (m, I H), 7.14 (dd, J=l 0.91, 8.53 Hz, 1 HJ, 7.69 - 7.80 (m. J H), 9.63 (s. l H), 11.85 (s, 

30 1 H). 

EXA'v1PLE 477 

N -{ 2- fluoro-5-[ ( 5-oxo-1,2,3, 4 .5 ,6-hexahydropyrido [2 ,3-dJpyri daz:ir.-8-yl)rnethyl ]phenyl }-5-

oxo hcxanamidc 
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The title compocmd was prepared a.s TFA salt according to the procedure for 

EXAMPLE 136. substituting EXAMPLE 467 for EXAMPLE 89, and 5-oxobcxanoic acid for 

1-mcthykyclopropanccarboxylic acid. MS IESJl m/z 387 (M+Hf; 11:-l NMR (300 MHz, 

DMSO-d6): 1.Ci4 - 1.80 (m, 4 H). 2.08 (s. 3 H). 2.27 2.39 (rn, 4 H), 2.42 - 2.50 (m, 2 TT), 

5 3. 10 - 3 (m, 2 H). 3 .77 (R, 2 H). 6.34 (s, l H), 6.94 · 7.04 (m, l H), 7.13 (dd, J•• 10.85, 8.48 

Hz. 1 H), 7.66 7.71 (m, l H), 9.51' (s. 1 HJ. l l.86 (s, 11-1). 

EXAMPLE478 

N- { 2-fluoro-5-[(5-oxo-1,2,3 .4.5,6-hcxahydropyrido'.2.3-d]pyridazin-8-yl lrncthyl]phcny 1} -3-

10 phcnoxypropanamidc 

The title compound was prepared as TFA salt according to the procedure for 

EXA.MPLE 136, substituting EXAMPLE 467 for EXAMPLE 89. and 3-phcnoxypropanoic 

acid for 1-mcthylcyclopropanecarboxylic acid. MS (ES!) rn/z 423 (M+H/; 1H NMR (300 

MHz,DMSO-d5): 8 I - l.74(m, 2 H). 2.33 (t.1=6.15 Hz,2 H), 2.84 (t,.!=6.15 Hz. 2 B), 

15 3.08 - 3.21 (m, 2 H), 3.78 (s, 2 H), 4.24 (t, J=6.: 5 Hz. 2 H), 6.36 (s, l H). 6.88 - 6 96 (m, 3 

H), 6.97 - 7.05 (m, 1 H), 7.16 (dd,.f;l0.91, 8.53 Hz, 1 H), 7.25 - 7.31(m,2 H), 7.77 (dd, 

J=7.54, I.98 Hz, 1 HJ, 9.79 (s, J H), 11.89 (o, l B). 

20 

EXAMPLE479 

N- (2-fiuoro-5-[ (5-oxo- l ,2J,4,5,6-hcxahydropyrido[2,3-d]pyridazin-8-yl )mcthyl]phenyl l-4-

oxo-4-phcnylh:i tanami de 

The title compound was prepared according to the procedure for EXAMPLE 136, 

substituting EXAMPLE 467 for EXAMPLE ~9. and 4-oxo-4-phcnylbutanoic acid for l­

mctl1ylcycloproram:carboxylic acid. MS (ES!) m/z 435 CM~H);; :B NMR (300 MHz, 

DMSO-d6): 8 l .63 - 1. 73 (m, 2 FI), 2.32 (t, ./=5.95 Hz, 2 H), 2.75 - 2.79 (m, 2 HJ, 3.08 - 3. 19 

25 (m, 2 H), 3.27 - 3.36 (m. 2 H\, 3.75 (s, 2 H). 6.27 «'· l H). 6.91 - 7.04 (m, J H), 7.14 (dd, 

30 

J=l0.91, 8.53 Hz, 1 Hl, 7 (l..!=7.54 Hz, 2 H). 7.59- 7.69 (rn. J H), 7.70 7.77 (m, 1 H). 

7.94 - 8.03 (m, 2 HJ. 9.74 (s, 1 H), 11.78 (:., 1 H). 

EXAMPLE481 

2-[ 4-( benzyloxy )phenoxy]-N- { 2-fl uoro-5-[ ( 5-oxo-l ,2,3,4,5 ,6-hcx ahydropyrido [2,3-

d ]pyridazin-8-y i)mctii yl ]phcny l} acctamidc 

The title compound was prepared as TFA salt according to the procedure for 

EXAMPLE 136, substituting E)';,/1.MPLE 467 for EXAMPLE 89. and 2-(4· 

(benzyloxy)phcnoxy)acctic acid for J-mclhylcyclopropat1ccarhoxylic acid. MS (ESI) m/z 
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51 S (M+H(; 1H NMR (300 MHz, DMSO-d6): 8 1.53 - 1.8 I (m, 2 H), 2.22 - 2.39 (m, 2 ci). 

3.07 - 3.21(m,2 H), 3.78 (s, 2 H), 4.66 (s, 2 HJ, 5.04 (s, 2 H), 6.34 (s, 1 H), 6.83 -6.99 (m, 4 

H), 7 02 - 7.10 (m, l H), 7.14 - 7.23 (rn, 1 H), 7.30 - 7.37 (m, 2 H), 7.37 - 7.46 (m, 3 H), 7.65 

(dd, J=7 54, 1.% Hz, 1 H), 9.77 (s, l H), 11.84 (s, 1 H) 

5 EXr'\MPLE 483 

N- (2-fluoro-5-[ (5-oxo-l ,2,3,4,5,6-hcxahydmpyrido[2J-d]pyridazin-8-yl)methyl]phenyl /-2-

( 4-rncthoxyphcnoxyJacc(arnidc 

The title compound was prepared as TF A salt according to the procedure for 

EXAMPLE 136. substituting EXAMPLE 467 for EXJ\MPLE 89, and 2-(4-

10 methoxypbcnoxy)acctic acid for l-rncthylcyciopropanccarboxylic acid. MS (ES!) m/z 438 

(M+H)+: 1H NMR (300 MHz, DMSO-d6}: 1.63 - 1.75 (m, 2 HJ. 2.33 (t, ./=6.27 Hz, 2 H), 3.08 

- 3.24 (m, 2 HJ, 3.70 (s, 3 H), 3.79 (s, 2 H), 4.66 (s, 2 H), 6.35 (s, 1 H), 6.84 - 6.96 (m, 4 H), 

7.01 -7.11 (rn. l H), 7.18(dd, 10.85, 8.48 Hz., l H), 7.66(dd,J=7.63,2.20 Hz, l H), 9.73 

(s, l H), I I .85 (s, l H). 

15 EXAMPLE 484 

N-cycloprnpyl-2-fl uoro-5-f( 5-oxo-1,2,3 ,4 ,5 ,6-hcxah ydropyrido[2,3-d ]pyridazin-8-

yl )mcthyl]bcnzamide 

Ti1c title compound was prepared as TFA salt according to procedure for EXAMPLE 

48, substituting EXAMPLE 468 for EXAMPLE 48C, and cyclopropanaminc for 1-(3-

20 dimcthylaminopropyl)-3-cthylcarbodiimide. MS (ES!) m/z 343 (M-t H)'; 1H NMR (300 

MHz, DMSO-d6): 0.44 - 0.59 (m, 2 H), 0.63 - 0.76 (m, 2 H), 1.60- 1.78 (m, 2 H), 2.34 (t, 

.!=6.35 Hz, 2 H), 2.74- 2.90 (m, l H), 3.09 - 3.22 (m, 2 H), 3.81 (s, 2 HJ. 6.39 (s, 1 H), 7 03 -

7.25 (rn, 1 H), 7.25 - 7.37 (m, l HJ, 7.42 (dd,.!=6.74, 2.38 Hz, 1 H), 8.33 (d..!=3.97 Hz, I H), 

11.89 (s, J HJ 

EXAMPLE 485 

8-(3- ([4-(2-cthoxyethyl ipipcrazin-1-yl]carbonyl /-4-fluorobenzy!)-2,3,4,6-

tctrahydropyrido[2,3-d ]pyridazin-5( l H)-onc 

The title compound was prepared as TFA salt according to procedure for EXA.MPLE 

48 .. substituting EXAMPLE 468 for EXAMPLE 48C, and 1-(2-cthoxyethy!lpipcrazinc for 1-

30 (3-dimethylaminopropyl)-3-cthylcarbodiimidc . .\1S (ES!) m/z 444 (M+H) 1 ; 
1!1 NMR (300 

MHz, DMSO·d;): Hl9 (t,./=9.0 Hz. 3 H). 1.61 - 1.76 (:n, 2 ff), 2.56 2.69 (rn. 2 HJ, 3.0J -

3.1 l (m, 2 H). 3.11 -3.24 (m, 4 H), 3.35 - 3.43 (m, 4 H), 3.43 - 3.61(m,4 H), 3.82 (s, 2 H), 

635 (s, l HJ, 7.18 - 7.26 (m, l H), 7.28 - 7.34 (m. l HJ, 7.34 7.41 (m, l H), 11.84 (s, l HJ. 



EXAMPLE 486 

2-fluoro-5-[ ( 5-oxo-1,2,3 .4 .5 ,6-h cxahydropyrido[2.3-d]pyridazin-8-y l)mcthyl]-1'.i-(2-pipe1idin­

l-y I cthyl)bcnzamide 

The tilk compound wa; prepared according to procedure for EXAMPLE 48, 

5 substituting EXAMPLE 46R for EXAMPLE 48C, and 2-(pipcridin-l-yl)cthanarninc for l-t.3-

dimetbylaminopropyl)-3-cthylcarbodiimide. MS (ES!) m/z 4 ! 4 (M+Ht; ;H NMR (300 

MHz, DMSO-d6 i 1.33 -1.49 (m. 2 H). 1.50- 1.64 (m, 4 H), 1.62 175 (m, 2 H), 2.33 (t, 

J=G.35 Hz., 2 H). 2.54 - 2 82 (m, 4 H). 3.10- 3.20 (m, 2 H), 3.20 - 3.35 (m, 2 Hl, 3.37 - 3.55 

(m, 2 H), 3.82 (s, 2 H), 6.35 (s, l H), 7.20 (dd, J=l 0.51, 8.53 Hz, l H), 7.33 - 7.44 (m. l H ), 

I 0 7.53 (dd, .!=7.14, 2.38 Hz, 1 H), 8.51 (dd,.J=<i.36. 1.59 Hz, 1 JI,) 11.83 (s, 1 H). 

EXAMPLE 487 

2-fluoro-5-( ( 5-oxo-1,2,3, 4 ,5, 6-h cxah y dropyri d o[3 ,2-d ]pyri dazin-8-y [ )mcth y l)-N-(2-o x o-2-

(pi perid in -1-y l)eth y i)bcnzami dc 

The title compom1d was prepared according to procedure for EXAMPLE 48, 

15 substituting EXAMPLE 468 for EXM1PLE 48C, and 2-amino-1-(piperidin-l -yl )ctbanone for 

l-(3-dimeihylaminopropyl)-3-ethylcarbodiimide. MS (ESI) m/z 428 (M+Ht; :H NMR (300 

MHz, DMSO-d6): 1.44 (m, 2 H), 1.48 - J .65 (m, 4 H), l .65 - l .79 (m, 2 H). 2.33 (t, J=6.27 

Hz, 2 H), 3.10 -3.24 (m, 2 H), 3.34 3.42 (m, 2 HJ, 3.41 - 3.50 (m, 2 H), 3.84 (s, 2 H), 4.13 

(d, ./=5.09 Hz, 2 H), 6.00 - 6.50 (m, 1 H), 7.05 - 7.28 (m, I H), 7.32 - 7.53 (m, 1 H). 7.63 (dd, 

20 ,!=7.12, 2.37 Hz, I H). 8.17 (q, J=5.09 Hz, 1 H). 11.82 (s, l H). 

EXAMPLE 490 

4- { 4-fluoro-3-[(4-pyi·imidin-2-ylpipcrazin-1-yl)carbonyj}bcnzyl )-5,6,7,8-

tctrahydrophlhalazin- l (2H)-onc 

To a solution of EXAMPLE l (100 mg, 0.33 mmol) in dirncthlyacctamide (5 rnL) was 

25 added 2-(l H-7-azabcnzotriazol- l -yl)-l, 1,3,3-tctramclhyl uranium hexafluorophosphatc 

methanaminium (HA TU) (126 mg, 0.33 mmol) and tricthylaminc (92 µ.L, 0.66 mmo:) and 

stirred for 20 minutes al room temperature. (Pipcrazin-1-yl)pyrimidinc dihydrocbloridc (78 

mg, 0.33 mmol) was then added and the reaction mixture was stin-cd at room temperature for 

16 hours. Aftercorn;cntration, the rnsidual oil was purified by HPLC (Zorbax® C-18 ODS 

30 packing material [l'i.gilcnt Technologies, Santa Clara, CA], 0. 1 % TFAICH3CJ\/H20) to 

provide the title product MS (DCl!NH,) m/z 449 (M+H)'; 1H NMR (300 MHz, DMSO-cft,): 

o 1.53 - 1.71(m,4H), 2.32- 244 (m, 4H), 3.24 3.39 (m, 2H), 3.67 - 3.78 (m, 4H), 3.79-
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3.88 (m. 2H), 3.93 (s, 2H). 6.67 (t,.!=4.75 Hz, IH). 7.21- 7.23 (m, lH), 7.24 7.21< (m, HI), 

7.30 - 7.35 (m, lH), 8.39 (d. .75 Hz, 2H),. 2.62 (br s, IH) 

EXr'\MPLE 49 J 

4-( 4-fluoro-3-(2-oxopyrro!idin-1-yl)phcnyl)-5 ,6, 7 ,8-tctrnhydrophthalazin-J (2H)-onc 

5 The title compound was prepared according to the procedure for EX.'\MPLE 461, 

JO 

substituting 2-pyrrolidinonc for 2-azctidinonc in EXAMPLE 4618. MS (DCl/NH3) mlz 328 

(M+Hf; 1H NMR (400 MHz, CD,CJD): o 1.73 1.79 (m. 2 H), 1Jl3 - 1.90 (m, 2 H), 2.22 -

2.29 (m, 2 H), 2.55 - 2.60 (rn, 4 H), 2.69 (t. J=5.H3 Hz, 2 H), 3.91 (t, J=7.06 Hz, 2 H). 7.35 -

7.41 (m, J H). 7.48- 7.52 (rn. 1 H), 7.60- 7.64 (m. I Ill. 

The foregoing is meant to he illustrative of the invention and not meant io limit it to 

disclosed embodiments. Variations and changes obvious to one skilled in the a1t are intended 

to be within the scope and nature of the invention as defined in the appended claims. 
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WECLA1M: 

1. A compound having formula 1 

0 

d~H 
~N 

A'-

(I). 

or a pharmaceutically acceptable salt thereof, wherein 

A 1 is R 1 or R 2, wherein A1 is unsubstituted or substituted with one or two OH, CN, 

Ci-alkyl, C2-alkyl, C~-alkyl, c,-alkyl, Cs-alkyl, cycloalkane, ORA or NRAR"; 

RA is Hor alkyl; 

R 1 is cycloalkanc or cycloalkcnc each of which is uufoscd or fused with RIA; 

R lA is benzene, hetcroarene, cycloalkanc, cycloalkene, hetcrocycloalkanc or 

helcrocycloalkcnc; 

R2 is hetcrocydoalkanc or hcterocycloalkcne; each o:' which is unfused or fused with 

R 2" is benzene, hcteroarene, cycloalkane, cycloal kcne, hctcrocycloalkanc or 

hctcrocycloalkcnc; 

A 2 is OR\NHR'', N(R
4
)2,SR4, S(O)R4

, S02R4 or R5
; 

wherein each R 4 is C1-alkyL C2-alkyl or C,-alkyl; each of which is substituted with 
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R' is C1-alkyL C2-alkyl. C3-alkyl, C4-alkyl or C5-alkyl; each ot wh1cll !S suL1stJtutea 

with R 10
, and further unsubstituted or substituted witb one or two or three of independently 

selected OR10
, NHR10

, N(R10h. SR 10
, S(O)R u:, S02R 10 or CF3; 

h . h R"' . RI OA ]' !illl I' Ill(' J - ' . h b l d ,_ ~r cre1n cac. is . ...., ·· o:· ' · : cac 1 ot w_·u c. !nust c attac 1c at a caruon 

atom; 

R:oA is phcuyl which is w1fuscd or fUsed with benzene. hctcroarcnc, cycloalkanc, 

cycloalkcnc, hcterocycloalkanc or hcterocycioalkenc; each of which are unfuscd or fused 

with benzene. hcteroarcne, cycioalkane, cycloalkcnc, hct.cmcycloalkanc or 

hetcrocycloalkcnc; 

each of which is unfuscd or fused with benzene, hctcroarcnc, cycloalkane, cycloalkcnc, 

hetcrocycloalkanc or hctcrocycloalkenc; each of which are urfuscd or fused with benzene, 

helcroarcnc, cycloalkane, cycloalkcnc, hetcrocycloallrnnc or hcterocycloalkcne; 

Rrnc is cycloalkyl, cycloa1kenyL hetcrocycloalkyl or hetcrocycloalkenyl; each of 

which is unfuscd or fu,scd with bc11zcnc. hctcroarcne, cycloalkanc, cvcloalkcnc, 

hcterncycloalkane or hctcrocycloalkenc; 

wherein each Rw is independently tmsubstitutcd or substituted with one or two or 

three of independently selected, R 11
, OR01

, SR 11, S(O)Rll, S02R
11

, NH2 , NHR11
, N(R 11 )2, 

C(O)R11
• C(O)OR 11

, C(O)NH,, C(O)NHR11
, C(O)N(Rnh. NHC(O)R11

, NR 11 C(O)R 11
, 

NHS02R11
, NRllS02R1

:. NHC(O)OR11
• NR 11 CIO)OR11

• NHS02Nf-h. NHS02Nl-IR 1 
l' 

NI-!S02N(R 11 h. S02NH2, S02NHR11
• S02N(R11 h, NHC(O)NH2, NHC(O)NHR11

, 

NHC(O)N(R 11h NR11 C(O)N(R 11 )2, N02. OH, (0), C(O)H, C(O)OH, CN. CF,, OCF3, 
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R 12 is phenyl which is unfased or fused with benzene, heteroarcne, cyc\oalkanc, 

cycloalkcne, hetcrocycloalkanc or hctcrocycloalkem:; each of which is unfuscd or fused with 

benzene, hcteroarene, cyc\oal'.<anc, cycloalkcnc, hcterocycloalkanc or heterocycloalkene; 

Ri.1 is hctcroaryl which is unfused or fused with benzene, heteroarenc, cycloa!kanc, 

cycloalkene, heterocycloalkanc or heterocycloalkcne; each of which is unfused or fused with 

benzene, heteroarcnc, cycloalkane, cyc.loa!kenc, hetcrocycloa!kanc or hetcrocycloalkcne; 

Ri4 is cycloalkyl, cycloaLkenyl, hctcrocycloalkyl or hcterocycloalkcnyl; each of which 

is unfuscd or fused with benzene, heteroarene, cycloalkane, cycloalkcne, heterocycloalkane 

or heterocycloalkene; each of which is unfused or fused with benzene, heteroarene, 

cycloalkane, cycloalkcne, hetcrocycloalkanc or heterocycloalkene; 

Rl' is alkyl, alkci1yl or alkynyl; eacb of which is unsubstituted or substituted with one 

or two of independently selected R16
, OR16

, SR16
, S(OhR16

, C(O)OH, NH2, Nl·IR16 N(R 16)2, 

C(O)R16
, C(O)NE-h, C(O)NHR16

, C(O)N(Ri6
)2, NHC(O)R16

, NR16C(O)R16
, NHC(O)OR16

, 

NR16C(OJOR16
, OH, F, Cl, Br or I; 

h . h Ric . R17 R"" w cre1n cac 1s or · · ; 

Rn is alkyl, alkcnyl or aiky:nyl; each of which is unsubstituted or substituted with one 

or two of independently selected R18
, C(O)OH, NH2, NHRn or N(R18)i, C(O)R18

, C(O)NH2, 

C(O)NHR: 8
, C(O)N(R 18

) 2, NHC(O)R18
, NR1"C(O)R18

, F, Cl, Br or I; 

R17
" is phenyl, heteroaryl, cycloall:yl, cycloalkenyl, hcterocycloalkyl, 

hcterocycloalkenyl each of which is unfuscd or fused with benzene, hcteroarcnc, cycloalkane, 

cycloalkcne. bcterocycloalkane or hctcrocycloalkcnc; 
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wherein each R18 is phenyl, heteroaryl, cycloalkyl, cycloalkenyl, heterocycloalkyl or 

heterocycloalkcnyl; 

whereineachofthemoietiesrepresentedbyR12
, R13

, R14
, R17A,andR18 are 

independently unsubstituted or substituted 'lvith one or two or three or four of independently 

selected R19
, OR19

, SR19
, S(O)R19

, S02R
19

, C(OlR19
, CO(O)R19

, OC(O)R19
, 0C(O)OR19

, 

NH2, NHR19
, N(R19

)2, NHC(O)R19
, NR19C(OlR19

, NHS(O)iR19
, :t-.m~19S(0)2R19, 

NHC(O)OR19
, NR19C(O)OR19

, NHC(O)NH2, NHC(O)NHR19
, NHC(O)N(R19

) 2, 

NR19C(O)NHR19
, NR19C(O)N(R19

)2. C(OJ'-.jH2, C(O)NHR 19
, C(O)N(R19h, C(O)NHOH, 

C(O)NHOR19
, C(O)NHS02R19

, C(O)NR19S02R19
, S02NH2, S02NHR19

, S02N(R19)2, C(O)H, 

C(O)OH, C(N)NH2, C(N)NHR19
, C(N)N(R19)2, CNOH, CNOCH3, OH, (0), CN, N3 , N02, 

CF3, CF2CF3, OCF3, OCF2CF3, F, CL Br or I; 

R20 is phenyl which is unfused or fused \vith benzene, heteroarene, cycloalkane, 

cycloalkene, heterocycloalkane or heterocycloalkene; each of which is unfused or fused with 

benzene, heteroarene, cycloalkane, cycloalkenc, heteroeycloalkane or heterocycloalkene; 

R21 is heteroaryl which is unfuscd or fused "'~th benzene, heteroarene, cycloalkane, 

cycloalkene, hetcrocycloalkane or heterocycloalkene; each of which is unfused or fused with 

benzene, hr;,'teroarene, cycloalkanc, cycloalkene, heterocycloalkane or hcterocycloalkene; 

R22 is cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl; each of which 

is unfused or fused with benzene, heteroarene, cycloalkane, cycloalkene, hetcrocycloalkane 

or heterocycloalkene; each of which is unfused or fused with benzene, heteroarene, 

cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene; 

R23 is alkyl, alkenyl or alkynyl: each of which is unsubstituted or substituted with one 

or two of independently selected R24
, OR24, SR24

, S(0)2R24
, C(O)OH, NH2, NHR24 N(R24h, 

C(O)R24
, C(O)NH2, C(O)NHR24

, C(O)N(R"h, NHC(O)R24
, NR24C(O)R24

, NHC(O)OR24
, 

NR24C(O)OR24
, NHS(0)2R24

, NR24S(0)2R
24

, OH, F, Cl, Br or I; 
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, 2~ · 24A 2.:lB 
wherem each R 1s R or R ; 

R24
A is phenyl, hctcroaryl, cycloalkyi, cycloalkcnyl, hctcrocycloalkyl or 

hctcrocycloalkenyl. each of which is unfosed or fused with benzene, bcteroarcnc. cycloalka11c, 

cycloa!Kenc, hetcrocycloalkanc or hc1crocycloalkenc; 

R2
'B is alkyl, alkcny! or alkynyl each of which is unsubstituted or substituted with one 

or two of independently sclcctc<l R 25
• OR2

\ SR25, S(0)2R25
, C(O)OH, NH2, NHR25 N(R25 )2, 

C(O)R25
, C(O)NH2, C(O)NHR2

\ C(O)N(R25h, NHC(O)R25, NR25C(O)R 2\ NHC(O)OR25
, 

NR25 C(O)OR25
, OH, F, CL Br or I; 

wherein each R25 is alkyl, phenyl, hetcroaryl. cycloalkyl, eycloalkcnyl, 

hcterocycloalkyl or hclcrocycloalkcnyl ; each of which is unsubstituted or substituted with 

l\1Fh, l\H(CH3), N(CH3)2, OH or OCH3; 

h . l f h . . db R''" R'' R'2 d 24'' w crc1n eac J o t e mo1ei1es rcprescnte y - , '"" , "" ~ an. R · are 

independently unsubslituted or substituted with one or two of independently selected R26
, 

OR26
, alkcnyl, alkynyl. phenyl, OH, (0), C(O)OH, CN. CF;, OCF3, CF2CF0, F. Cl, Br or 1; 

and 

R2c' is alkyl. 

2. Ti1c compound of claim !, wherein A 1 is unsubstituted R1 or unsubstituted R2
; 

R1 is cycloalkanc, which is unfuscd; 

R2 is hcicrocycloalkane, which is unfoscd; and 

or a pharmaceutically acccptabic salt thereof 
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3. The compound of claim 2, wherein A1 is unsubstituted R 1; and 

A .... 

R 1 is cyclohcxane, which is unfused: 

or 2. pharmaccuticaly acceptable salt thereof. 

The compound of claim. 3, wherein R5 is C 1-alkyl, C 2-alkyl or C2-alkyl: 

or a pharmaceutically acceptable salt thereof. 

5. The compound of claim 4, wherein 

RrnA is phenyl which is unfused or fused with heterocycloalkane, which is fosed 

heterocycloalkane; 

R10
' is hetcrocycloalkyl, which is unfused; 

wherein R10 is substituted with F and further nnsubstitutcd or substituted with one or 

two of independently selected Rll, OR11
, SR1

\ S(O)R11
, S02Rn, NH2, N(R 11 )i, C(O)R 11

, 

C(O)OR11
, C(O):"ll:-IR11

, C(O)N(R11 )2, NHC(O)R 11
, NHS02R 11

, NR 11 S02R11
, NHC(O)ORu, 

NHS02N(R11
)", N02, OH, (0), C(O)OH, F, Cl or Br: 

, . l R11. R'1 1,1:• Rl4 R1s 
·v.incr~1n cac 1 1s ~ _""" . or ; 

R12 is phenyl which is unfuscd or fused v;'1th benzene, bctcroarene, hcterocycloalkane 

or hctcrocycloatkcue; 

R 13 is hcteroarjl, which is unfused; 
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R 14 is cycloalky:, hctcrocycloalkyl or hctcrocycloalkcnyl: each of which is unfused or 

fused with benzene, cycloalka11e, hcterocycloalkane or helcrocycloalkcnc; each of which is 

unfused or fused with benzene; 

R15 is alky! which i;, unsubstituted or subs ti luted with one or two of independently 

selected R16
, OR16

, SR16
, S(O),Ri 6

• C(O)OH, Nfh, NHl\16 N(R16h, C(O)R 16
, C(OJNHR 16

, 

1'HC(O)R16
, NHC(O)OR 16

, OH, F, Cl, Br or I; 

. I 10, R'J Ri7A whercm cac 1 R JS or ; 

H? is alkyl which is unsuhslituted or substituted with R' '; 

R17
A is phcnyt hetcromyl, cycloalky;, heterocycloalkyl or hcterocycioalkenyl each of 

which is unfused or fused with benzene or hcterocycloalkanc: 

R" is phenyl or hetcrocycloalkyl, wl1ich is unftmcd; 

l . h . . d t R12 R1' R' 4 R17A d R18 . d d I w 1crcrn t e mo1ct\es rcprescntc 1Y ·, ·, , • an · arc m .cpcn ent y 

unsubstituted or substituted with one or two ofindcpz11dcntly selected R19
, OR 19

, SR19
, 

S02R19
, C(O)R19

, CO(O)R
19

, l\'HR19
, N(R19h. NHC(OJR19

• NHS(0)2R19
, C(OJNH2, 

C(O)NHR19
, C(O)N(R19)2. C(O)H, OH, (0), CN, CF.;, F, Cl, Br or 1; 

· 19 • 1U 21 21 T\ whcrcm each R 1s R , R . R · or R .. ; 

R20 is phenyl, which is unfused; 

R21 is hcteroaryl, which is unfused; 

R22 is cycloalkyl or heterocycloalkyl; each of which is unfuscd or fusee with benzene; 

R23 is alkyl which is un;;ubstituted or :mbstitutcd with R2
', OR24

, NHR24 N(R24 )2, 

NHS(O )2K4 or OH; 
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wherein each H 24 is R24
" or R24n; 

R24
/\ is phenyl, cycloalkyl, hctcrocycloalkyl or hctcrocycloalkcnyl, which is unfused 

or fosd with hctcrocycloalkane; 

Jl. 24nis alkyl, which is unsubstituted or subs'.itu!cd with OR25
, OH, F, Cl, Br oT I; 

R25 is alkyl, which is unsubstituted or substituted with NH2; 

h . h . . d b R20 R21 I' 00 d R74
" • d d I w crcm t e m01et1cs reprcsente y , , , .... , an .. arc m cpen ent y 

unsubstituted OT substituted with one or two of independently selected R26
, OR2

G {0). F, Cl, 

Br or I; and 

R26 ' ll l rna cy; 

or a pharmaceutically acceptable salt thereof. 

6. The compound of claim 4, wl1crcin R10 is phenyl which is unfuscd; 

o: a pharmaceutically acceptable salt thereof. 

7. The compound of claim 6, wherein Rrn is substituted with C(O)R 11
, C(O)NH 2, 

, 
C(O)NHR11

, C(O)N(Ru)2, NHC(O)R11 orNR11C(O)Ru and is further unsubstituted or 

substituted \\~th om: or two or three of independently selected R11, OR11
, SRu. S(O)R11

, 

S02R u, NH 2, NHRll, N(Hu)2, C(O)OR11
, C(O)NH2, C(O)NHR11

, C(O)N(Ru)2, 

NHC(O)R11, :;,mllC(O)R 11
, NHS02R11

, NR11S02R 11
, NHC(O)OR11

, NR11C(O)OR 11
, 

NHS02'IH2. NHS02NHR11
, NHS02N(R11 )2. S02NH2, SOiNHR11

, S02N(R11)2, 

NHC(O)NH2, NHC(O)NHR 11
, NI-JC(O)N(R 11 )2. NR11C(O)N(R 11 )2, N02, OH, (0), C(O)H, 

C(O)OH, CN, CF3, OCF3, CF2CF ,, F. Cl, Br or I; 

or a pharmaceutically acceptc.blc 8alt thereof. 

R. The compound of claim 3, wherein 
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R5 is C,-alkyl which is substituted with R10
, and further unsubstituted or substituted 

with CF3; 

R 10 is Rrn\ R10
B or R we; each of which must be attached at a carbon atom; 

R'OA is phenyl which is unfused or fused with hctcrncycloalkane, which is fused wi'h 

hetcrocycloalkanc; 

R10c is heterocycloalkyl, which is unfuscd; 

wherein R10 is substituted with C(O)R'\ C(O)NHR11
, C(O)N(R11

) 2 or NHC(O)R 11
• 

and is fu1ther unsubstituted or substituted with one or two or three of independently selected 

Ru, ORu, SRn, S(O)R11
, S02R i:, NH2, N(R 11

)2, C(O)Ru, C(O)ORn, C(O)NHR11
, 

C(O)N(R11
) 2, NHC(O)R11

, NHS02R 11
• l"R11S02R 11

• NHC{O)ORu, NHS02N(R11
) 2• N02 , 

OH, (0), C(O)OH, F, Cl, Br or I; 

, h u , P R13 R14 R'' wherein cac R 1s R ·, , or ·; 

R 12 is phenyl which ls unfused or fused with benzene, hctcroarene. hcterocycloalkane 

or heterocycloalkcne; 

R 13 is hetcroa:ryl. which is unfuscd; 

R 14 is cycloalkyl, bctcrocycloa\kyl or hclcrocycloalkcnyl; each of which is unfused or 

fused with benzene, cycloalkane, hctcrocycloalkanc or hetcrocycloalkcne; ea.ch of which is 

nnfuscd or fused with benzene; 
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R" is alkyl, which is unsubstituted or snbstilu'.ed wilh one or two ofindenemlcntly 

selected R1
f, OR16

, SR16
, S(O)?R16

, C(O)OH, NH2, NHR16 N(R,' 6)2, C{O)R16
, C(O)NHR' 6

, 

NHCCO)R 16
, NHC(O)OR16

, OH, F, Cl, Br or I; 

h . l l' JG. I 11 Rl7f, w crc1u cac1 \_ 1s Z ·or ~ 

R'7 is alkyl, which is unsubstituted or substituted with R 18
; 

R 17
A is phenyl, betcroaryl, cycloalkyl, heterocycloatkyl, heterocydoalkenyl each of 

which is unfuscd or fused w1lh benzene or hcterncycloalkam~; 

R1
' is phenyl or hcterocycloalkyl, which is unfused; 

h ' l ' . db Rl2 Rl3 Rl4 R17A d RIB . d d l w erem t 1c mmctics represcnlc y , · , , , , an are m epcn ent y 

unsubstituted or substituted with one or two independently selected R19
, OR19

, SRrn,. 

S02R
19

, C(O)R19
, CO(O)R19

, l"HR 19
• N(R 19)z, NBC(O)R19

, NHS(0)2R'9
, C{O}>ll:-h, 

C(O)NHR19
, C(O)N(R 19

)2, C(O)H, OH, (0), CN, Cf3, F, Cl, Br or I; 

wherein each R 19 is R2<', R 21
, R22 or R2

\ 

R20 is phenyl, which is uufuscd; 

R21 is hcteroaryl, which is unfused; 

R21 is cycloaU;:yl.or hcrcrocycloalkyl each of which is unfu.~cd or fu,~cd with benzene; 

R2
' is alkyl which is unsubstituted or substituted with one or two of independently 

selected R24
, OR24

, NHR24 N(R24 )i, NHS(OhR24
, OH, F, Cl, Br or I; 

. 24 . 24/\. R24B whcrcm each R is R or ; 
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R24
A is phenyl, cycloalkyl. hetcrocycloalkyl or hctcrocycloaU"::nyl~ each of which is 

lmfused or fused with hctcrocycloalkanc; 

R24
B is alkyl which is unsubstituted or substituted with OR25

• OH. F, CL Br or I; 

R25 is alkyl each of which is unsubstituted or substituted with NH2: 

h . th ' . d. R20 R 21 R'2 d R'"' . d d I w erc1n .e mo1cncs represe11t::: D)' , i - ~ an - are 1n epcn ent y 

unsubstituted or substituted with one or two of independently selected R26
, 0R26

, (0), F, Cl. 

Br or l; and 

R2
'' is alkyl; 

or a pharmaceutically acceptable salt thcreo f. 

Th d f l . ' h . Rrn . R10'' I . . R10A • l l h' l . 9. c compoun o c aim-'• w ercm is ·• w1erem is is p1cny w 1c1 is 

unfused 1md substituted with F, and further substituted with C(O)Rn, C(O)NH2, C(O)NHR 11
, 

C(O)N(R 11 h, NHC(O)R" or 'NR11 C(O)R' 1 1md is further unsubstituted or substituted with 

one or two or three of independently selected Ru, OR", SR11
, S(O)R11

, S02R
11

, NH2, NHR11
• 

N(R11 )z, C(O)R 11
, C(O)OR11

, C(O)NH 2, C(O)NHRll, C(O)N(R 1')2, NHC(O)R11
, 

?\!R11 C(O)R u, NHS02R
11

, NR 11 S02Rll, NHC(OJOR11
, NR' 1C(O)OR 11

, NHS0 2NH2, 

NHS02NHR11
, NHS02N(R 11 )2, S02NH2, S02NHR 11

, S02N(Ru)2. NHC(O)NH2, 

NHC(O)NHRn, NHC(O)N(R 11
) 2, NR 11C(O)N(R 11 )2, N02, OH, (0), C(O)H, C(O)OH, Cl\, 

CF3, OCF3, CF2Cf3, F, Ci, Br or I; 

or a pharmaceutically acceptable salt thereof. 

Th d f ! . 4 l ' R10 . R 1"' h . . R JOA . l l l . h ' l 0. e compoun o c aim , w 1crem is ·· , w ercm 1s . 1s p 1eny w nc is 

mifuscd and substituted with F, and further substituted with NHC(O)R 11
, wherein Ru is R15

; 

or a pharmaceutically acceptable sull thereof. 
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l l. The compound of claim J 0. whcrcm R'' 1s a!kyl. wll1ch ts unsubstituted or sunstnutea 

with one or two ofindcpcndcntiy sckc\cd R 1<•. OR 1
", SR16

, S(0)2R16
• C(OJOH. '-Uh, NHR' 6 

N(Rt6
) 2, C(O)R16

, C(O\NHR16
, NHC(O)R1r', NHC(O)OR 16

, OH, F, CL Br or 1: 

h . • RJG· R17 r·'"A \V crc1n each ts _ or (., : 

R 1
' is alkyl, which Ls unsubstilui.ed or substituted with one or two or independently 

R17
A is phenyl, hctcroaryl, cycloa!kyl. hctcrocycloalkyl, hctcrocycloalkcnyl each of 

which is unfuscd or fused with benzene or hc1.crocycloalkanc: 

wherein each R18 is phenyl or h~.terocycloalkyl; 

wherein each of the moieties represented by R17
" and R1

' are independently 

unsubstituted or substituted with one or two or three or four of independently selected R 19
, 

OR19
, SR19

, S02R
19

, C(O)R19
, CO(O)R19

, NHR19
, N(R19

) 2, NHC(O)R 19
, NHS(0)2R1

", 

C(O)NH 2, C(O)NHR19
, C(O)"l(R19

)2. C(O)II, OH, (0), CN, CFi, F, Cl, Br or I; 

· 19 • 20 ':II 22 21, whcrcm each R ts R ·, R' . R or R ; 

R20 is phenyl which is unfuscd; 

R21 is hetcroaryl whicb is unfoscd; 

R22 is cycloalkyl or hetcrocycioalkyl; each of which arc unfuscd or fused with 

benzene; 

R" is alkyl, which is unsubstituted or substituted with one or two of independently 

selected R24
, OR.24

, NHR2
'
1 N(R24

) 2, NHS(0)2R
24 or OH; 

I . , R''. R2.1A F24n w 1crc1n cacn · LS or .,__ -; 
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R24
A is unsubstituted phenyl, cycloalkyl, hetcrocycloalkyl or heterocycloalkcnyl each 

of which is unfuscd or fused with heterocycloalkanc; 

R24
B is alkyl, which is unsubstituted or substituted with one or two of independently 

selected OR25 or OH; 

wherein each R25 is alkyl unsubstituted or substituted with NH2: 

wherein each R20 is unsubstituted or substituted with one or !woof independently 

selected R26
, OR26

, (0), F, Cl, Br or l; and 

R16 is alkyl; 

or a pharmaceutically acceptable salt thereof. 

12. The compound of claim 4, wherein R10 is R1
0A, wherein R10

A is phenyl which is 

unfuscd and substituted with F, and further substituted with R 11 , wherci1~ R11 is phenyl, 

pyrrolyl, azabicylclo[3. I .O]hcxanyl, bexahydro- IH-isoindolyl, 1,3-oxazolidinyL azcpanyl, 

piperidinyl, imidazolidinyl, thiazolidinyl, thiazinyl, azetidinyl, l,6-dihydropy1~dazyl, 

tetrnhydropyrimidin(2H)-yl or azabicylo[2.2.1 ]hcp'-2-yl; each of which arc independently 

unsubstituted or substituted with one or two or three of independcntiy selected R 19
, OR 19

, 

SR19
, S02R

19
, C(O)R19

, CO(O)R19
, NHR19

, N(R19)2, NHC(O)R 19, NHS(0)2R 19
, C(O)NH1, 

C(O)NHR 19
, C(O)N(R 19)2, C(O)R OR (0), CN, CFi, F, Cl, Br or I; 

R2c is phenyl, which is unfuscd; 

R21 is heteroaryl, which is unfuscd; 

R22 is cycloalkyl,or hetcrocycloalkyl each of which is unfused or f1rncd witb benzene; 
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R23 is al.kyl which is unsubstituted or substituted with one or two of independently 

selected R24
, OR2

'
1

, NHR24 N(R24
) 2, NHS(0)2R19

, OH, F, Cl, Br or I; 

wherein each R24 is R24
A or R240

; 

R 24
A is phenyl, cycloalkyl, bcterocycloalky 1 or hcterocydoalkenyl; each of which is 

unfu.~cd or fused witb hctcrocycloalkane; 

R240 is alkyl which is ummbstituted or substituted with OR25
, OH, F, CJ, Br or I; 

R25 is alkyl each of which is unsubstituted or substituted with Nlh; 

wherein the moieties represented by R20
, R21

, R22
, and R24

" are independently 

unsubstituted or substituted with one or two of independently selected R26
, OR26

, ( 0), F, Cl, 

Br or l; and 

or a pharmaceutically <iCCeptablc sali thereof. 

l3. The compound of claim 4, wberciii RIO is substituted with F, and further substituted with 

Rl
4 wherein each R10 is independently unsubstituted or substituted with one or two or three of 

independently selected R11
, OR11

, SR11
, S(O)R 11

, S02R
11

, l\H 2, NBR11
, N(R11)2, C(O)R 11

, 

C(O)OR11
, C(O)NH 2, C(O)NHRu, C(O)N(R 11 h, NHC(O)R11

, NR11 C(O)R11
, NHS02R ll, 

NR11S02R
11

, NHC(O)OR11
, NR11C(O)OR1

', NHS021'<'H2, NHS02NHR ll, NHS02N(R11
) 2, 

S02NH2, S02NHR 11
, S02N(R11 )2, NHC(O)NH2, NHC(O)NHR11

, NHC(O)N(R11 
)2, 

NR11C(O)N(R11 )2, N02, OH, (0), C(O}H, C(O)OH, CN, CF), OCF), CF2CF3, F, Cl, Br or l; 

wherein R 14 is pynolidinyL azctidinyl, pyrrolyl. 1,3-oxaz.olidinyl, azcpanyl. 

piperidinyl, in1idazolidinyl, tctrahydropyrimidin(2H)-yl, azabicycio[2.2.l]hcptyl or 1,6-

dihydropyridazyl; each of which unfuscd or fused with benzene, hcteroarcnc, cycioalkanc, 
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cycloalkcnc, hetcrocycloal.kanc or hcterocycloalkenc; each ofwhicb is unfused or fused witn 

benzene, hctcroarenc, cycloalkane, cyeloa!kene, hetcrocycloalkane or bcterocycloalkcnc; and 

wherein the moiety represented by R" is substituted with one or two (0) substiluents; 

or a pharmaceutically acccplablc salt thereof. 

14. A compound having formula (Ik), 

(Ik), 

or a pharmaceutically accc:ptable salt thereof, wherein R101
, R102

, R1
D\ Ril". andR 105

, are 

independently selected from H, R 11
• OR 11

, SRu, S(O)R11
, S02Ru, NH2, N(R" )2, C(O)R11

, 

C(O)OR11
, C(O)NHR11

, C(O)N(R 11 )2, NHC(O)R", NHS02R 11
, NR 11S02R11

, NHC(O)OR 11
, 

NHS02N(R 11 )2, N02 • OH, (0), C(O)OH, F. Cl m Br: wherein each R 11 isR 12
, R 1\ R14 or R1

': 

R12 is pbenyl which is unfuscd or fused with benzene, heteroarcnc, cycloalkanc, 

cycloalkcne, hctcrocycioalkanc or hctcrocycloalkcnc; each of which is unfuscd or fused with 

benzene. hetcroarcnc, cycloalkanc, cycloalkenc, heterocycloalkanc or hcterocycloalkenc: 

R1
' is bcteroaryl which is unfuscd or fused with benzene, hctcroarcnc, cycloalkanc, 

cycloalkcnc, hetcrocycloalkanc or hclcrocydoalkcnc; each of which is unfuscd or fused with 

benzene, hcteroarcnc, cycloalkanc, cycloalkene, hctcrocycloalkanc or hetcrocycloalkcne: 

R14 is cycloalkyl. cycloalkenyl, hctcrocycloalkyl or hctcrocycloalkenyl; each of which 

i.s unfuscd or fused with benzene, hctcroarcnc, eycloalkanc, cycloalkcne, hctcrocycloalkanc 

or hdcrocyc:loalkcnc; each of which is unfoscd or fusd with benzene. hctcroarc11c, 

cycloalkane, cycloalkcnc, hctcrocycloalkane or hcterocycloalkcnc; 
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R15 is alkyl, alkcnyl or alkynyl; each of which is unsubsiiluted or substituted with one 

or two ofinclepend.ently sdccted R 1
'\ OR"', SR 16

, S(0)2R16
, C(O)OH, NH2,NHR 16 N(R1

'')2, 

C(O)R", C(O)Nl-12, C(O)NIIR16
, C(O)N(R 16

) 2, Nl-lC(O)R 16
, NR 1"C(O}R 16

, NHC(O)OR'1', 

"JR 16C(O)OR16
• OH, F, Cl, Br or I; 

. h R16, Rl7 RnA whcrcm cac is or ; 

R 17 is alkyl, alkcnyl or alk111yl; each of which is unsubstituted or substitutc:d with one 

or two of independently selected R 18
, C(O)OH, NH2 , NHR1

' or N(R18)2, C(O)R '8, C(O)NH2, 

C(O)NHR18
, C(O)N(R18

) 2, NHC(O)R18
, NR18C(O)R1

\ F, Cl, Br or I; 

R17
A is phenyl, helcroaryl, cycloalkyl, cydoalkenyl, hcterocyc\oalkyl, 

beierocycloalkenyl cacb of which is unfused or fused 'With benzene, heteroarene, cycloalkane, 

cycloalkene, helemcycloalkane or bcterocycloa!kcne; 

wherein eaeh R18 is phenyl, hcteroaryl, cycloalkyl, cycloalkenyl, bcterocycloalkyl or 

heterocycloalkenyl; 

b . b f l . . d l R"' Ru R14 nA d is w erem cac o t 1e m01ct1cs rcprcscnte ?y ·, ·, , R , an R are 

independently unsubslitutcd or suhstitnted with one or two or three or four of independently 

selected R19
, OR19

, SR19
, S(O)R19

, S02R19
, C(O)R19

, CO(O)R19
, OC(O)R19

, OC(O)OR 19
, 

NHc, NHR19
, N(R 19 h, NHC(O)R 19

, NR19C(O)R19
, NHS(OhR 19

• NR 19S(O)iR1
", 

NHC(O)OR19
, NR19C(O)OR 19

, NHC(O)NH2, NHC(O)NHR 19
, NHC(O)N(R19

) 2 , 

NR19C(O)NHR19
, NR19C(O)N(R19h, C(O)N!:h, C(O)NHR19

, C(O)N(R19 )2, C(O)NHOH, 

C(O)NHOR19
, C(O)NHS02R 19

, C(O)NR19S02R ' 9
, SOiKl-12, S02NHR 19

, S02N(R19h, C(O)H, 

C(O)OH, C(N)NH2, C(N)NHR 19
, C(!\')N(R19 h, CNOH, CNOCH3,0H, (0), CN, N.,, N02• 

CF3, CF2CF3, OCFy, OCF2CF3, F, Cl, Br or l; 

• 19· 20 2!. 21. 2-,':t, when:m each R is R , R , R or R ; 
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cycloa!kene. '.1etcrocycloalkanc or heterocycloalkcnc; each of which is unfused or fused wiih 

benzene, heteroarenc, cycloalkane, cycloalkcne, he:erocycloalkane or hetcrocyc[oalbnc; 

R2
J is hctcroaryl whici1 is nnfu~cd or fused with benzene, hctcroarcnc. cycloalkanc. 

cycloalkcne, hctcrocycloalkanc or bctcrocycioalkenc: each of which is unfuscd or fused with 

benzene, hctcmarenc, cycloullrnnc. cycloalkcnc, hctcmcycloalkanc or bcrcrocycloalkenc; 

R22 is cycloalkyl. cycloalkcnyl, hctcrocycloaikyl or hctcrocycloalkcnyl; each of which 

is unfoscd or fused with benzene, hcteroarenc, cycloa!kanc, cycloalkcnc, heterocycloalkane 

or hclcrocycloaL(ene; each of which is unfused or fused with benzene, hctcroarcne, 

cycloalkanc, cycloalkenc, bctcrocycloalkanc or hetcrocycloalkenc; 

R23 i;; alkyl, alkcnyl or alkynyl.; each of which is unsubstituted or substituted with one 

or two of independently selected R24
, OR24

, SR2
', S(0)2R24

, C(O)OH, NFh. :t'IHR24 N(R24
) 2, 

C(O)R24
, C(O)NH 2, C(O)NHR24, C(O)N(R24

)2, NHC(OJR2
', NR24C(OJR2

\ NHC(O)OR24
, 

NR2'C(O)OR24
, NHS(O),R 24, NR24S(0)2R24

, OH, F, Cl, Br or I; 

1- • h R2' · R24A R24ll W1tcre1n cat is or ~ 

"4A R, is phenyl, heteroaryl. cycloalkyl. cycloalkcny!, hcterocycloalkyl or 

hcterocycloalkcuyl each of which is unfuscd or fused with benzene, hctcroarenc, cycloalkanc, 

cycloalkcnc, hctcrocycloalkanc or hctcrocycloal kcne; 

R24
B is alkyl, alkeuyl or alkynyl each o[which is unsubstituted or substituted with one 

or two of independently sciccted R25, OR25
, SR25

, S(OhR25
, C(O)OH, NI-h, J\il-lR25 N(R25 h, 

C(O)R.25
, C(O)NEh, C(O)NJ-JR25

, C(O)N(R25h, NHC(O)R25
, NR25C(O)R25

, NHC(O)OR 25
, 

""~ '.) ~ I NR' C(O)OR', OH, P, C, Br or I; 

wherein each R25 is alkyL phenyl. hctcroaryt cycloalkyl. cycioalkcnyl, 

hcterocycloalkyl or heterocycloalkcnyl: each of which is unRubstimted or substituted with 

NH2, NH(CH3), N(CFJ,)2, OH or OCl'h; 
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wherein each of the moieties represented by R20
, R21

, R22
, and R 2

'A are independently 

unsubstituted or substituted with one or two of independently selected R26
, OR26

, alkenyl, 

alkynyl, phenyl, OH, (0), C(O)OH, CN, CF,. OCF3• CF2CF3 , F, Ci. Br or I; and 

l 5. The compound of claim 14, wherein R1n3 is F; or a pharmaceutically acceptable salt 

thereof. 

16. The compound of claim l 5, wherein R '01
, R"14 and Rrn5 are H; or a pharmaceutically 

acceptable salt thereof. 

17. The compound of claim 15, wherein R102 is NHC(O)Ru; or a pharmaceutically 

acceptable salt thereof. 

18. The compound of claim 17, wherein R11 is RL1
, wherein R 15 is alkyl, unsubstituted or 

substituted with one or two of independently selected R.16
, CJR 1

(', SR 16
, S(0)2R16

, C(O)OH, 

NH2, NHR16 'l(R16
) 2• C(O)R1

", C(O)NHR16
• NHC(O)R' 6

, NHC(O)OR1c', OH or Cl; 

wherein each R16 is R 17 or R 17
A; 

R 17 is alkyt which is unsubstituted or substituted with one or two of independently 

selected R15
; 

R! 7A is phenyl, hcteroaryl, cycloalkyl, hetcrocycloalkyl, hetcrocycloalkcmy! each of 

which is unfoscd or fused 'With benzene or hctcrocycloalkanc; 

wherein each R" is phenyl or bctcrocycloalkyl; 

wherein each of the moieties represented by R 17
A and R 18 are independently 

unsubstituted or substituted with one or two or three or four of independently selected RD, 



OR19
, SR 19

, S02R
19

, C(O)R. 9
, CO(O)R! 9

, NHR19
, N(R"Jz, NHC(O)R19

, NHS(0)2R 19
, 

C(O)NH2, C(O)NHR19
, C(O)N(R19h, C(O)H, OH, (0), CN. CF3, F, Cl, Br or I; 

R20 is phenyl which is unfuscd; 

R21 is hetcroaryl ;.vhich is unfused; 

R 22 is cycloalkyl or hcterocycloalkyl; each of which are unfmcd or fused with 

benzene~ 

R.1' is alkyl. which is unsubstituted or substituted with one or two of independently 

-~1 ·~d R24 OR24 NHR24 N(R")· N•I"'S(O'J R24 OH· ::;..., ect., , , j_ l J.i -i . 2 or ~ 

• ';4 • '"l4A 24Il whercm eacl1 R- LS R' or R ; 

R 24
Ai.s w1substitutcd phenyl, cycioalkyL hetcrocycloalkyl or hctcrocycloalkenyl each 

of which is unfa,ed or fused with betcrocycloalkane; 

R248 is alkyl, which is unsubstituted or substituicd with one or two of independently 

selected OR25 or OH; 

wherein each R25 is alkyl unsubstituted or substituted with NH2 : 

wherein each R20 is lUlSubstiiuted or substituted with one or two of indepcndenty 

selected R2
\ OR26

, (0), For Cl; and 

R26 is alkyl; or a pha1maccutically accepiab)c salt thereof. 

19. The compound of claim 16, wherein R ' 02 is l\1-!C(O)R 11
. 
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20. The compound ot cia1m l), wbcrcm K,. .• 1s K", whcrcm K ·· is select ea trorn 

pyrrolidinyL oxazolyl. imidazolidiny~, isothiazolidinyl, pipcridinyl, pipcraziny; and azcpanyl, 

wherein R 104 is substituted with one or two (0) su bstilucnis; or a phan:nacculicall y acccpta\Jle 

sa It \hereof 

21. The compound of c'aim 20, whcreir: R11 is pyrrolidinyl; or a plmnnaceutically 

acccptab'c sah thereof 

~~ Tl d f ' . 16 l . Rrn2 • Rn . I . l' 11 • l d fr ..ke.-. 1e con1pou11 o · Cia.1m "', w 1ere10 1s , \V 1cre1n , is sc ccte _ om 

pyrrolidinyl, oxazoiyl, imidazolidinyl, isothiazo!idinyl, pipcridinyl, and azcpanyl, wherein 

Rl04 is substituted with one or two (0) substitucnts; or a phan:naccutica!Jy acccptabic salt 

thereof 

23. The compound of claim 22. wherein R" is pyrrolidinyl; or a pharmaceutically 

acceptable salt thereof. 

24. A compound according lo claim 15 sekctcd from 

2-fluoro-5-(( 4-oxo-3,4 .5,6, 7 .8-hcxahydrophthalazin-1-yl )methyl )bcnzoic acid; 

4-(3-amino-4-fluoro bcnzyl)-5 ,6. 7 .8-lci.rabydrophtl ;alazin- 1 (211)-onc; 

4-( (2-fluoro-5-( ( 4-oxo-3 A ,5 ,Ii, 7 ,8-bcxahydrophth a\ azin-1 -yl)mcthyl )pheoy 1 )amino)-4· 

oxobutanoic acid; 

l -(2·fluoro-5-( ( 4·oxo-3 ,4 ,5 .6, 7 ,8-bcxahydropbth alazin-1-yl)rncthyl)pbcnyl )pyffoli dinc-2,5-

dion c; 

4-(3·( J A-diazcpan-1-yicarbony\)-4-fluorobenzyl)-5 ,6, 7 .8-tctrahydrophthalazin- J (2H )-one; 

4-(3-( aminorncthyl)-4-fluorobcm:yl )-5 ,Ii, 7. 8-tetrahydropbtb alazin-1 (2H)-onc; 

4-(3-( ( dimcthy I ammo )me thy 1)-4-fl uorobcnzyl )-5. Ii, 7 ,8-tctrab ydrophlhalazin-1 (2H )-one; 

4-( 4-fluoro-3-( (isopropyl arnino)mclhy I )bcnzyl)-5 ,6,7, 8-tctrahydroph tba!azi n- J (21-!)-onc; 

4-(3-(( c yclo hcxylamino )methyl )-4-fluorobcuzy \ )-5 ,6, 7 ,8-tctrabydrophtha!azin- l (2H)-on c; 

4-( 4-fluoro-3-(( tetrnhyd7o-2H-pyran-4-ylarnino )mcthy ! )bcnzy! )-5 ,6, 7 ,8-tctrahyd7ophthalazin-

1 (2H)-one; 

4-( 4-fluoro-3-((mcthyl((J -mcihylpyrrolidin-3-y l)mctby l)amino )mclliy\}bcnzyl )-5.6, 7 .8-

lctrahydrophthalazin- I (2H )-one: 
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4-( 4-fluoro-3-((methyl(( (2R)- J -mcthy lpyrrolidin-2-yl )me thy I )amino )mcthyl)bcnzy! )-S, 6, 7 ,8-

tctrahydrophthaiazin-1 (2H)-on e; 

4-( 4-fluoro-3-pyrimidin-2-ylbenzyl)-5 ,6,7 ,8-tctrah ydrophthalazin- J ( 2H)-onc; 

4-( 4-fluoro-3-pyridin-3-y lbcnzyl )-5 .6, 7 .8-tetrahyd rophthalazin- l (21-1 )-one; 

4-( 4-fl uoro-3-pyridin-4-ylbenzyl )-5, 6, 7,~-lctrahydrophthalazin-1 (2H)-onc: 

N,N-dicthy:-2'-fluoro-5'-( ( 4-oxo-3.4,5,6,7 ,8-hcxab ydrophthalazi11-l-yl)methyl)-l. l '-biphcny!-

2-carboxamide; 

"'-(2-fluoro-5-( (4-oxo-3, 4 ,5 ,6, 7 ,8-hexahydrophthalazin- l -y I )mc!hyl)phenyl )-3-pipcridin- l -

ylpropanamide; 

N-(2-fluoro-5-(( 4-oxo-3 ,4,5 ,6, 7 ,8-hexahy<lrophthalazin-I -yl )me thy 1 )phenyl )-3-( 4-

methy lpiperazin- l -yl )propanamidc; 

2-amino-N-(2-t1uoro-5-(( 4-oxo-3 ,4,5,6, 7,8-hcxahydropbthalazin- l­

yl)methy l)pheny l )acetamide; 

3-cyclohcxy l-N-(2-fl uoro-5-( ( 4-oxo-3 ,4 ,5,6, 7 ,8-bcxahydrophthalazin-1-

yl)methy l)pbcny I )propanamide; 

N-(2-f!uoro-5-(( 4-oxo-3, 4 ,5, 6, 7 ,8-bcxahydropbthalazin-1-yl )mcthyl)pheny l)pipetidine-3-

carboxamide; 

4-( 4-f!uoro-3-(2-oxopyrrolidin-l-yl )benzyl)-5 ,6, 7 -~-tctrahydrophthalazin-1 (2H)-one; 

N-(2-fluoro-5-(( 4-oxo-3, 4,5, 6, 7 ,8-hcxahydrophthalazin-1-yl)methy !)phenyl )azctidinc-3-

carboxamide; 

N-(2-fl uoro-5-( ( 4-oxo-3, 4,5, 6, 7 ,8-hcxahydrophtbaiazin- J -yl)mcU1yl )phenyl)-2-morpho lin-4-

ylacetamide; 

N-(2'-fluoro-5'-(( 4-oxo-3.4,5,6, 7,8-hcxabydrophthalazin-1-yl )mcthyl)-1, 1 '-biphcnyl-3-

yl)acetamide; 

4-(( 6-fluoro-3'-( mcthylsulfonyl)-1, l '-biphenyl-3-yl)methyl )-5 ,6, 7, 8-tctrahydrophthalazin-

1 (2H )-onc; 

4-((6-fluoro-3'-(pyrrolidin-1-yl carbonyl)-1, l '-bipbenyl-3-yl)mcthyl)-5,6,7,8-

tetrahydrophthalazin-l (2H)-onc; 

4-((6-fluoro-4'-(pyrrolidin-l-ylcarbonyl)-l, J '-biphci:yl-3-yl)methyl)-5.6, 7,8-

tetrahydrophtlrnlazin-1 (2H)-one; 

N,N-dicthyl-2' -fluoro-5'-(( 4-oxo-3,4,5,6, 7,8-hcxahydrophthalazin- J -yl )methyl)- I, l '­

biphcnyl-3-carboxamidc; 
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2'-fluoro-N,N-dimethyl-5'-(( 4-oxo-3,4.5,6, 7,8-hexal1ydrop11thaiazm- I -yJ )methyl)- J, J '­

biphenyl-4-carboxamide; 

N-(2-fluoro-5-(( 4-oxo-3 ,4,5 ,6,7 ,8-hcxahydrop!1thaiazi11- J -yl)mcthyl )phcny l)-4-( 4-

meth oxyphenyl)-4-oxobutanamidc; 

1-(2-fluoro-5-((4-oxo-3 ,4,5,6, 7,8-bcxahydrophthahtzin-1-yl)mcthyl)phenyl)-3,4-dirnethyl­

l H-py11·ole-2,5-dionc; 

3-(2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hex ahydrophth alaziu-1-y l)mcthy I )phcr.yl )-3-

azabicyclof 3 .l .O)hcxanc-2, 4-dionc; 

2-(2-fluoro-5-(( 4-oxo-3,4,5 ,6. 7,8-hexahydrophthalazin-1 -y\)mcthyl)phcnyl)hexahydro-1 H­

isoin dole· I ,3(2H)-dionc; 

J -(2-fluoro-5-( ( 4-oxo-3 ,4,5 .6, 7 ,8-hex ahydrophtha1<izi11- l -yl)mcthyl )phenyl )-3 .3-

d i me tli y I pyirn lid i ne-2 ,5-dion c; 

4-( 4-fluoro-3-(2-methyl-5-oxopyn-olidin-l-yl)bcnzyl)-5,6, 7 ,8-tetrahydrophthalazin- l (2H)-

one~ 

4-( 4-fluoro-3-(2-oxo- I ,3-oxazolidin-3-yl )bcnzy l )-5 ,6,7 ,8-tetrahydropbtbalazin-1 ( 2H)-one; 

4-( 4-fl 11oro-3-(2-oxoazcpan- l -yl )bcnzyl)-5 ,6, 7, 8-ietrahydropbihal azin-1 (2H)-onc; 

1-(2-fluoro-5-(( 4-oxo-3 ,4 ,5 ,6,7,8-hcxahydrophthalazin-1-yl)mcthyl)pheny1 )pipcridine-2,6-

di one; 

4-( 4-fluoro-3-(2-oxoimidazolidin- l-yl )bcnzyi )-5 ,6, 7 ,8-tctrahydrophthalazi n- J (2H)-onc; 

4-(3-( l, 1-dioxidoisothiazo l idin-2-yl )-4-fl uorobcnzyl)-5,6, 7 .8-tctrah ydroph thalazin-112H )-

one; 

4-( 4-fluoro-3-(2-oxoazc1idin- l -yl)bcnzyl)-5,6, 7 ,t:-tctrahydrophthalazin-J (2H)-onc; 

4-( 4-fluoro-3-(2-oxopipcridin- l-yl)bcnzyl )-5 ,6, 7 ,8-tctrahydrophthalazin-J (21-l)-onc; 

4-( 4-fluoro-3-(3-mctl1yl-2-oxoimidazoiidin- l-y l)iienzyl)-5.6.7 ,8-tctrahydropbthalazin-1 (2H)-

one~ 

4-( 4-fluoro-3-(2-oxotetrnhyd.ropyrimi<lin-1 (2H )· yi )bcnzyl)-5. 6,7 .~-tctrahy drophthaiazin­

l (2H)-one; 

4-(3-(3-tert-butyl-2-oxoimidazol i din-1-y l )-4-fluorobcnzy I )-5, 6. 7, 8-tctrahydrophthalazin-

1 (2H)-one; 

4-( 4-fluoro-3-( ( 1 SAR )-3-oxo-2-azabicyclo(2.2. J )hcpl-2-yl )llcnzyl )-5 ,6,7 ,8-

tctrahydrophthalazin- J (2H)-one; 
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N-(2-fluoro-5-( ( 4-oxo-3,4 ,5 .6, 7 ,8-hcxah ydrophtbalazin-J -y J)rnetbyl)pheny 1)-N­

methylmethanesulfon arnidc; 

N-(2-fluoro-5-(( 4-oxo-3, 4 ,5, 6, 7, 8-hcxahydrophthalazin- 1-y l)mcthyl)phenyl)-2-bydroxy-2-

mctb ylpropanami de; 

(3aS ,4R,7S, 7aR)-5-(2-fluoro-5-(( 4-oxo-3,4,5,5, 7 ,8-hcxahydrophthalazin-J­

yl)mcthy!)phcnyl)-2,2-dirncth yltetrahydro-4, 7-rncthano(1. 3 )dio xol o( 4 ,5-c)pyrid in-6(3 aH )-

one; 

4-(3-( l, l-dioxido-1,2-thiazinan-2-yl)-4-fluorobenzyl)-5,6, 7 ,8-tctrahydrophthalazin-J (2H)-

one; 

N-(2-fluoro-5-( ( 4-oxo-3 ,4 ,5 .6, 7 .8-hcxahydmphthala.zin- l -yl)rnethyl )phenyl )-2-(2-

oxopy1rolidin- l -yl)acetarnidc; 

N-(2-fluoro-5-( ( 4-oxo-3, 4,5 ,6, 7,8-hexahydrophthalazin-1-yl)methy l)phenyl)-5-mcthyl- l -

phenyl-1 H-pyrazole-4-carboxamide; 

N-(2-fluoro-5-(( 4-oxo-3,4,5,6,7 ,8-hcxahydrophthalazin-1-yl)methyl )phenyl)-5-

oxohcxanamide; 

N-(2-fluoro-5-( ( 4-oxo-3,4 ,5 ,6,7,8-hexahydrophthalazin- l -yl)methyl )pheuyl)-3-

mcthoxypropanamide: 

N-(2-fluoro-5-( (4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydroph thalazin- I -yl )methyl )phcnyl)-N'­

phenylpcntancd iamide; 

4-( 4-fluoro-3-(( 4-pyrimidin-2-ylpi perazin-1-yl)carbony l)bcnzyl )-5 ,6, 7, 8-

tctrahydrnphthalazin- l (2H)-onc; or 

4-( 4-fluoro-3-(2-oxopyrmlidin-1-yl )phenyl )-5,6,7 ,8-tctrahydrophthalazin-1 (2H )-one; 

or a pha1maccutically acccptoblc ~alt thereof. 

25. The compound of daim J 5 selected from 

4-((2-fluoro-5-(( 4-oxo-3,4,5 ,6, 7 ,8-hcxahydrophthalazin-1-yl )mcthyl)pheny l)amino )-4-

oxobutanoic acid: 

1-(2-fluoro-5-( ( 4-oxo-3 ,4,5 ,6, 7 ,8-hcxahydrophthalazin- l -yl )methyl )phenyl )pyrrolidi nc-2,5-

dionc; 

4-( 4-fluoro-3-(2-oxopyrrolidm-l-yl)benzyl)-5,6,7.8-tctrahydrophthalazin- l (2H)-onc; 

'J-(2-fluoro-5-((4-oxo-3 ,4,5,6, 7 .8-hexahydropbtbalazin-1-yl )methyl )phcnyl)-3-( 4-

mcthylpipcrazin-l-yl);:iropanamidc; 
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3-(2-fluoro-5-( (4-oxo-3 ,4 ,5 ,6, 7 ,8-hexahy drophthalazin- J -y I )methyl)phcny I )-3-

azabicyclo(3. l .O)hexane-2,4-dione; 

1-(2-fluoro-5-(( 4-oxo-3,4,5,6, 7,8-hexahydrophthalazin-l-y I )mcthy:)phcnyl)-3,3-

dimethylpyn·olidinc-2,5-dionc; 

4-( 4-fiuoro-3-(2-oxo- l ,3-oxazolidin-3-yl)bcnzyl)-5,6, 7 ,8-tetrahydrophthalazin-l (2H)-one; 

4-( 4-fluoro-3-(3-metby!-2-oxoimidazolidin- ! -yl)bcnzyl)-5 ,6J,8-tetrahydrophthalazin- l (2H)-

one; 

4-( 4-fluoro-3-(2-oxoazepan-l-yl)benzy!)-5 Ji, 7 ,8-tetrahydrophthalazin- l (2H)-onc; 

1-(2-fluoro-5-(( 4-oxo-3,4,5 ,6, 7 ,8-hexahydrophtbal azin- l-yl )mcthyl)pheny I )pipcri dine-2, 6-

dionc; 

4-(3-( l J -dioxidoisothiazolidin-2-yl)-4-fluorobcnzyl )-5,6, 7 ,8-tctrahydropbtbalazin- l (2H)-

one~ 

4-( 4-fluoro-3-(2-oxopipcridin-l-yl)bcnzyl)-5,6, 7 ,8-tctrnhydrophlhalazin-1 (2H)-one; or 

4-( 4-fluoro-3-((4-pyrimidin-2-ylpipcrazin- l-yl)carbonyl )bcnzyl)-5,6,7 ,8-

tctrahydrophthalazin- l (21-l )-one; 

or a pharmaceutically acceptable salt thereof. 

26. A compound having fomiul~ (lv). 

(Iv), 
• 1 • 1()' 10"' 101 104 p1<:. or a phamiaceut1cally a.cccptaolc sail thereof, wherem R · ', R \ R • R , and R '"-·,are 

independently selected from II, Ru. OR1',SR11 . S(O)R11, S02Rn, NH2, N(R11 h, C(O )R 11
, 

C(O)ORn, C(O)NHR11
, C(O)N(R11

)2, NHC(O)R11, NHS0 2R
11

, 1'<R' 1S02R
11

, NHC{O)OR11
, 

NHS02N(Rll)2, N02. OB, (0), C(O)OIL F, Cl or Br: wherein each R11 is R12
, R 1

', R14 or R15
; 
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R1
: is phenyi which is unfused or fused with benzene, hctcroarcne, cycloalkanc, 

cycloalkcne, hcterocycloalkane or hctcrocycloalkcnc; each of which is unfuscd or fused with 

benzene, hctcroarcnc, cycloalkane, cycloalkcne, heterocycloalkanc or hctcrncycloalkene; 

FY is hcteroaryl which is unfuscd or fused with benzene, hctcroarenc, cyeloaUrnnc, 

cycloalkenc, hcterocycloalkanc or hcrerocycioalkcnc; each of which is unfo0ed or fused with 

benzene, heteroarcne, cycloalkanc, cycloalkenc, h clerocycloalkanc or hcterocycloalkcne; 

RH is cycloalkyl, cycloalkenyl, heterocycloalkyl or hctcrocycloalkcnyl; each of which 

is unfuscd or fused with benzene, hclcroarcne, cveloalkanc. cvclou.lkcnc, hctcrocvcloalkanc 
• J • 

or hetcrocycloa!kenc; each of which is nnfuscd or fused with benzene, hcteroarenc, 

cycloalkanc, cycloaU<enc, hctcrocyc!oalkanc or hetcrocycloalkcnc; 

R15 is alkyl, alkcnyl or alkynyl; each of which is unsubstituted or substituted with one 

or two of independently selected R16
, OR16

, SR'", S(0)2R16
, C(O)OH, NH 2,NHR 16 N(R16

),, 

C(O)R16
, C(O)NH2, C(O)NHR16

, C(O)N(R 16
);;, NHC(O)R16

• NR16C(O)R16
, NHC(O)OR 16

, 

NR16C(O)OR1
'', OH, F, CL Br orl; 

wherein each R 16 is R 17 orR 17
A: 

R11 is alkyl, alkcnyl or alkynyl: each of which is unsubstituted or substituted with ()DC 

or two of independently selected R 18
, C(O)OH, NH2,l\1-IR" orN(R1'h, C(O)R18

, C(O)Nl'h, 

C(O)NHR15
, C(O)N(R 18)2, Nf-IC(O)R rn. NR 18C(O)R 18

, F, Cl, Br or I; 

J•t R ·'is phenyl, hclcroaryl, cycloalkyl, cycloalkcny:, hctcrocydoalkyl, 

hctcrocycloalkenyl each ofwhicb is unfuscd or fused with benzene, hctcroarcnc, cycloalkanc, 

cycloal.kcnc, hctcrocycloalkanc or hctcmcycloalkcnc: 

wherein each R18 is phenyl, helcroaryl, cycloalkyl, cycioalkcnyl, hctcrocycloalkyl or 

hctcrocycioalkcny I; 
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wherein each of tb.c moieties represented by R12
• R 13

, R ". R17
A, and R" arc 

independently unsubstituted or substituted with one or two or three or four of independently 

selected R19
, OR19

, SR19
, S(O)R19, S02R19

, C(O)R19
• CO(O)R19. OC(O)R19

, OC(O)OR19
, 

NH2, NHR19, N(R19)z. NHC(O)R19
, NR19C(O)R19

• NHS(0)2R 19
, NR19S(O)zR'9, 

NHC(O)OR 19
, NR19C(O)OR19

• NHC(O}Nl-h. NHC(O)NHR19
• NHC(O)N(R19

)2• 

·r-n~ 19C(0)1'H-IR 19 • NR 19C(O)N(R19
)2, C(O)Nfh, C(O)NHR 19

, C(O)N(R19 h, C(O)NHO!-l, 

C(O)NHOR 19
, C(O)NHSO,R 19

, C(O)NR19S02R 19
, S02Nl-J,, S02'iHR19

, S02N(R19
)2, C(O)H, 

C(O)OH, C(N)NH2, C(K)NHR19
, C(N)N(R19)2• CNOH. CNOCH,, OH, (0), CN, !'•lo, N02 , 

CF3• CF?CF3, OCF3, OCF2CF3, F, Cl, Br or I; 

' 1 Q • 20 2J 27 ?3 wherein each R · 1s R • R , R - or R - ; 

R20 is phenyl which is unfuscd or fused with benzene, heteroarene. cycloalkane, 

cycloalkcne, heterocycloalkane or hetcroeycloa\kene; each ofwhieh is unfused or fused with 

benzene, heteroarene. eycloalkane, cycloalkcnc, hctcrocycloalkane or hctcroeycloalkcnc; 

R21 is heteroaryl whieb is unfused or fused with benzene, heteroarcnc, cycloalkanc, 

cycloaikenc, hctcrocyc!oalkane or hctcroeycloalkenc; cacb of which is unfused or fused with 

benzene, hel<-imtrcnc, cycloalkanc, cycloa!kcnc, hctcrocyeloalkanc or hc!crocycloalkene; 

R22 is eycloalkyl, cycloalkenyl, hctcrocycloalkyl or hcterocycloa!kenyl: each of which 

is unfused or fused with benzene, hctcroarenc, eycloalJmnc. cyeloalkcnc, hcterocycloalkane 

or hctcroeycloalkcnc; each of which is unfosed or fused with benzene, hctcroarcnc. 

cyclou\kane, cycloalkcnc, heterocycloalkanc or hcterocycloalkcnc: 

R20 is alkyl, alkcnyl or alkynyl: each of which is unsubstituted or substituted with one 

or two of independently selected R24
, OR24

, SR24. S(0)2R24
, C(O)OH, Nl-'h, NHR24 N(R 24 )i, 

C(O)R24
, C(O)NH2, C(O)NHR24

, C(O)N(R24 )2, NHC(O)R24
, NR24 C(O)R24

, NHC(O)OR14
, 

NR24C(O)OR24
, NHS(O),R2

', NR24S(0)2R
24

, OH, F. Cl, Br or I; 

I . h R24 . R.,,. R'' 8 w lercm cac ts ·· · or - ; 
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R2
'A is phenyl, hctcroary!, cycloalkyl, cycloalkenyl, bctcrocycloalkyl or 

hcterocycloalkcnyl each of which is unfused or fused with benzene, hctcroarcnc, cycloalkane, 

cycloalkene, hcterocyclot1lkanc or hetcrocyc!oalkenc; 

R"H is alkyl, alkcr:yi or alkyny! each of which is urrnrbstitmcd or substituted with one 

or two of independently se!:ctcd R25
, OR25

, SR25
, S(0)2R

25
, C(O)OI-L Nth, NHR25 N(R25)2, 

C(O)R2
\ C(O)NH2, C(O)NHR2

\ C(O)N(R25
)2, NBC(O)R25

, l\IR25 C(O)R25
, NHC(O)OR25

, 

" '
5 cl 1 NR- C(O)OR· , OH, F. ' , Br or_; 

wherein each R25 is alkyl. phenyl, hetcroaryl, cycloalkyl, cycloalkcnyl. 

hctcrocycloalkyl or hctcrocycloalkcnyl; each of which is unsubstituted or substituted with 

NH2, NB{CH3), N(Cf°hh, OH or OCfli; 

wherein each of the moieties represented by R2
(', R 21

, R22
, and R24

A arc independently 

unsubstituted o~ substituted with one or two ofindcpcndcntiy selected R26
, OR26

, a'.kcnyl, 

alkynyl, phenyl. OH. (0), C(O)OH, CN, Cf3, OCF3, CF2CF3, F, Cl, Br or l; and 

R2
" is alkyl. 

27. The compound of claim 26, wherein R10
·' is F; or a pharmaceutically acceptable salt 

thereof. 

28. The compound of claim sclcclcd from 

8-( 4-fl uorobcnzyl)-2J, 4 ,Ci-tctrabydrnpyrido(2,3-d)pyrida zin-5( J f·J)-onc; 

8-( 4-fluoro-3-(2-oxoa.zclidin- J -yi )benzyl )-2,3,4,6-lctrahydropyrido(2,3-d)py1idazin-5( J H)-

one; 

8-(3-chloro-4-fiuorobcnzyJ )-2,3, 4 ,6-tetrabydropyrido(2 .3-d Jpyridazin-5 ( 1 H)-onc 

8-( 4-fluoro-3-(2-oxopyll'olidin- J-yl )benzyl)-2,3,4,6-LctrahydrnpyTido(2,3-d)pyridazin-5( J H)-

one; 

mcthyi 2-fluoro-5-(( 5-oxo-1.2,3 ,45,6-hcxabydropyrido(2.3-d)pyridazin-8-

yl)methyl )benzoatc; 

8-( 3 -arnino-4-11 uorobcnzy\ )- 2,3, 4 ,Ci-tctrahydropyrido(2 ,3-d )pyridflzin-5( J H)-one; 



~fil 

2-fluoro-5-( (5-oxo-: ,2,3 ,4 ,5 ,6-hexahydropyrido(2,3-d)pyri dazin-8-yl)methyl)bcnzoic acid; 

N-ethyl-2-fluoro-5-( ( 5-oxo-1,2,3, 4,5 ,6-hexahydropyrido(2,3-d)pyridazin-8-

yl)methyl )benzarnide; 

N-cyclobutyl-2-fluoro-5-( ( 5-oxo-1,2,3, 4 ,5, 6-hcxabydropyrido(2,3-d)pyridazin-8-

yl )methyl)benzamide; 

2-fluoro-5-( ( 5-oxo-1 ,2,3 ,4 .5 ,6-hcxa hydropyrido(2J-d)pyri c!azin-8-y'.)rncthyl }-N-(2-

pyiTo lidin- l -y\ctbyl)bcnzamidc; 

8-(4-fluoro-3-( ( 4-( morpholin-4-ylcarbonyl )pi pcrazin- l -yl )carbonyllbcnzy l}-2,3, 4, 6-

tctrah y dropyrido( 2 ,3-d)pyri dazin.-5 ( 1 H)-one; 

N-(2-fluoro-5-( (5-oxo-1,2, 3 ,4 ,5.6-hcxahydropyri do(2,3-d )pyridazin-8-yl )methyl )phcny I )-K­

phcnylpcntancdiamide; 

1-(2-fluoro-5-( I 5-oxo-1,2,3 ,4,5,6-hcxahydropyri do(2,3-d )pyridazin.-8-

yl )methyl)phenyl )pynolidine-2,5-dione; 

N-(2-fluoro-5-(( 5-oxo- l ,2 ,3, 4 ,5 ,6-hex ahydropyri<lo(2,3-d)pyridazin-8-yl)mcthyl)phenyl )-3-

methoxypropanamide; 

N-(2-fluoro-5-( ( 5-oxo- l ,2,3 ,4.5 ,6-hcxabydropyrido (2,3-d)pyridazin-8-yl)mcthyl)phcn yl )-5-

oxohexanamidc; 

N-(2-fluoro-5-(( 5-oxo-1-2 ,3, 4 ,5, G-hexahydropyrido (2,3-d)pyri dazin-8-yl)mcthyl )phcnyl)-3-

pbenoxypropanamidc; 

N-(2-fluoro-5-( ( 5-oxo-J ,2 ,3, 4 ,5 ,6-bexahydropyrido(2,3-d )pyridazin-8-yl)mcthy l )phen yl)-4-

oxo-4-phenylbutanamide; 

2-( 4-(benzyloxy)phenoxy )-N-(2-Jl uoro-5-( I 5-oxo- l ,2,3, 4 ,5 ,6-hcxal1ydropyrido(2,3-

d )pyridazin-8-yl)mcthyl )phenyl )acctamidc; 

N-(2-fluoro-5-(( 5-oxo- l ,2,3 ,4 ,5 ,6-bcxahydropyri do(2,3-d)pyridazin-8-yl)mcthyl)phenyl)-2-

( 4-methoxypbenoxy )acetamidc; 

N-cyclopropyl-2-fluoro-5-( ( 5-oxo- J ,2,3, 4 ,5 ,6-hexabydropyrido(2.3-d)pyri dazin-8-

y I)mctb yl)bcnzamidc; 

8-(3-( ( 4-(2-ethoxyethyl)piperazin- l -yl )carbony l)-4-fluorobenzyl)-2,3 ,4,6-

tctrahyd ropyrido(2,3-d)pyridazin-5 ( 1 H)-one; or 

2-fmoro-5-( ( 5-oxo-1,2,3 ,4,5 ,6-hexahydropyrido(2,3-d )pyridazi n-8-y !)methyl)-N-(2-p ipcridin-

1-y letbyl)benzarnidc; 

or a pharmaceutically acceptable salt thereof. 



29. The compound 1-(2-fluoro-5-(( 4-oxo-3,4,5,6, 7 ,8-hexahydrophthalazin-1-

yl)mcthyl)pheny\)pyrrolidinc-2,5-dionc; or a phannaceutically acceptable salt thcrco:. 

30, The compound 4-(3-(1,4-diazcpan-1-ylcarbonyl)-4-fluorobcnzyl)-5,6.7,8-

tetrahydrophthalazin-1 (2H)-onc; or a pharmaceutically acc.cptablc salt thereof. 

31. The compound 4-((2-fluoro-5-((4-oxo-3,4,5,6,7,8-hcxahydrophthalaziu-l-

yl)mcthyl)phenyl)amino)-4-oxobutanoic acid; or a pharmaceutically acceptable salt thereof. 

3 L A pharmaceutical composition comprising a compound of claim J and 

pharmaceutically acceptable cxcipicnt. 

32. A method of treating cancer in a mammal comprising administc'ring thereto a 

therapeutically acceptable amoum of a compound of claim l. 

33. A method for decreasing tumor volume in a mammal comprising administering 

thereto a therapeutically acceptable amount of a compound of claim 1. 

34. A method of treating cancer in a mammal comprising administering thereto a 

therapeutically acceptable amount of a compound of claim 1 in combination with 

radiothcr.1py, 

35. A method of treating cancer in a marrunal comprising administering thereto a 

therapeutically acceptable amount of a compound of claim 1 in combination with a 

chemotherapeutic agent selected from tcrnozolomide, dacarbazine, cyclophospbamidc, 

cannustinc, rneiphalan, lomustinc, carboplatin, cisplatin, 5-FU 

mcthotrexate, blcomycin, irinoicean, camptothccin, or topotecan. 
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leucovorin, gemcitabinc, 


