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5-PHENOXY-3H-PYRIMIDIN-4-ONE DERIVATIVES AND THEIR USE 
AS HTV REVERSE TRANSCRIPTASE INHIBITORS 

5 BACKGROUND OF THE INVENTION 

The retrovirus designated human immunodeficiency virus (HI V), particularly 

the strains known as HIV type-1 (HIV-1) and type-2 (HIV-2), have been etiologically linked 

to the immunosuppressive disease known as acquired immunodeficiency syndrome (AIDS). 

HIV seropositive individuals are initially asymptomatic but typically develop AIDS related 

10 complex (ARC) followed by AIDS. Affected individuals exhibit severe immunosuppression 

which makes them highly susceptible to debilitating and ultimately fatal opportunistic 

infections. Replication of HIV by a host cell requires integration of the viral genome into the 

host cell's DNA. Since HIV is a retrovirus, the HIV replication cycle requires transcription of 

the viral RNA genome into DNA via an enzyme known as reverse transcriptase (RT). 

15 Reverse transcriptase has three known enzymatic functions: The enzyme acts 

as an RNA-dependent DNA polymerase, as a ribonuclease, and as a DNA-dependent DNA 

polymerase. In its role as an RNA-dependent DNA polymerase, RT transcribes a single-

stranded DNA copy of the viral RNA. As a ribonuclease, RT destroys the original viral RNA 

and frees the DNA just produced from the original RNA. And as a DNA-dependent DNA 

20 polymerase, RT makes a second, complementary DNA strand using the first DNA strand as a 

template. The two strands form double-stranded DNA, which is integrated into the host cell's 

genome by the integrase enzyme. 

It is known that compounds that inhibit enzymatic functions of HIV RT will 

inhibit HIV replication in infccted ceils. These compounds are useful in the prophylaxis or 

25 treatment of HIV infection in humans. Among the compounds approved for use in treating 

HIV infection and AIDS are the RT inhibitors 3'-azido- 3- deoxythymidine (AZT), 2',3'-

dideoxyinosine (ddl), 2',3 - dideoxycytidine (ddC), d4T, 3TC, nevirapine, delavirdine, 

efavirenz, abacavir, emtricitabine, and tenofovir. 

While each of the foregoing drugs is effective in treating HIV infection and 

30 AIDS, there remains a need to develop additional HIV antiviral drugs including additional RT 
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inhibitors. A particular problem is the development of mutant HI V strains that are resistant to 

the known inhibitors. The use of RT inhibitors to treat AIDS often leads to viruses that are 

less sensitive to the inhibitors. This resistance is typically the result of mutations that occur in 

the reverse transcriptase segment of the pol gene. The continued use of antiviral compounds 

5 to prevent HIV infection will inevitably result in the emergence of new resistant strains of 

HIV. Accordingly, there is a particular need for new RT inhibitors that are effective against 

mutant HIV strains. 

The following references are of interest as background: 

Clemo et al., J. Chem. Soc. 1954, pp. 2693-2702 discloses certain derivatives 

10 of the 4-oxo-3-(2-pyridyl)pyridocoline system and in particular discloses 6-methyl-6'-

phenoxy-2,2'-methylenedipyridine. 

Sweeney et al., Bioorganic & Medicinal Chem, Letters 2008, vol. J 8, pp. 

4348-4351 discloses a series of triazolinones that were found to be non-nucleoside inhibitors 

of HIV reverse transcriptase. 

15 WO 2001/034578 discloses certain substituted azoles (including, for example, 

certain imidazoles and benzimidazoles) having mti-Helicobacterpylori activity. In 

particular, WO '578 discloses 1 -[(3-methyl-4-phenoxy-2-pyridinyl)methyI]- 1/7-benzimidazole 

(see Compound 91 on page 40). 

WO 2004/085406 and corresponding US 7189718 disclose certain benzyl 

20 pyridazinones as reverse transcriptase inhibitors. 

WO 2005/102989 and corresponding US 7166738 disclose certain N-phenyl 2-

phenylacetamides to be non-nucleoside reverse transcriptase inhibitors. 

WO 2006/067587 discloses certain biaryl ether derivatives to be modulators of 

the reverse transcriptase enzyme. 

25 WO 2007/045572 and WO 2007/045573 disclose certain 2-(2-phenoxyphenyl) 

N-phenyl acetamides as non-nucleoside reverse transcriptase inhibitors. 

WO 2008/076225 discloses certain indazoles, benzotriazoles and related 

bicyclic compounds as HIV reverse transcriptase inhibitors. 

WO 2009/067166 discloses certain aryloxy-, cycloalkyloxy-, and 

30 heterocyclyloxy-pyridines and related compounds. The compounds are HIV reverse 
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transcriptase inhibitors suitable, for example, for the treatment of infection by HIV. 

Among the compounds disclosed are certain 3-(3,5-disubstituted phenoxy)-l-(l//-

pyrazolo[3,4-6]pyridin-3-ylmethyl)-4-(substituted)pyridin-2(l//)-ones. 

US 2004/0192704 discloses certain 3-(phenoxy)benzyl substituted 5-

5 membered triazolones, oxadiazolones, and thiadiazolones. The compounds are 

disclosed to be non-nucleoside reverse transcriptase inhibitors useful for the treatment 

or prophylaxis of HIV mediated diseases. 

US 2007/0021442 and WO 2007/015812 disclose certain substituted 

aromatic compounds. The compounds are HIV reverse transcriptase inhibitors 

10 suitable, for example, for the treatment of infection by HIV. 

WO 2009/067166 and W02011/120133 discloses HIV non-nucleoside 

their use in the inhibition of HIV reverse transcriptase, the prophylaxis of infection by 

HIV, the treatment of infection by HIV, and the prophylaxis, treatment, and delay in 

the onset or progression of AIDS and/or ARC. 

reverse transcriptase inhibitors. 

SUMMARY 

15 The present disclosure is directed to 4-pyrimidinone derivatives and 

In a first aspect, there is provided a compound of Formula I: 

(R1)0-5 

20 

or a pharmaceutical^ acceptable salt thereof, wherein: 

M is CH2, CH2CH2, CH2CH2CH2, CH(CH3), C(CH3)2 or C(0)N(RA); 

Z is selected from the group consisting of: pyridazine, pyridazinone, pyrimidine, 

pyrimidinone, pyrazine, pyrazinone, triazine and triazinone, each optionally 
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substituted with one or more substituents up to the maximum number allowed by 

valence selected from R4 and R5; 

each Rl is independently selected from the group consisting of: halogen, CN, N02, 

C}_4 alkyl, Ci,4 haloalkyl, C2.4 alkenyl, OH, 0-Ci_4 alkyl, 0-Ci_4 haloalkyl, 

N(RA)RBs CCONCRAJRB, C(0)RA C02RA, SRA, S(0)RA, S02RA, 

S02N(RA)RB, S02N(RA)C(0)RB or C2-4 alkenyl substituted with CN; 

R2 is selected from the group consisting of: 

(1) H, 

(2) Ci-6 alkyl, 

(3) Cl-6 haloalkyl, 

(4) C j_6 alkyl substituted with from 1 to 3 substituents each of which is 

independently OH, 0-Cj_6 alkyl, O-Cl-6 haloalkyl, CN, NO2, 

N(RA)RB; C(0)N(RA)RB5 C(0)RA, C02RA, SRA S(0)RA, 

S(0)2RA, S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, OC(0)N(RA)RB; 

N(RA)C(0)N(RA)RB? or N(RA)C(0)C(0)N(RA)RB5 

(5) O-Ci-6 alkyl in which the alkyl is optionally substituted with 1 to 3 

substituents independently selected from OH, 0-Ci_6 alkyl, O-Ci-6 

haloalkyl, CN, N(RA)RB; C(0)N(RA)RBS C(0)RA C02RA, SRA, 

S(0)RA, S(0)2RA, or S(0)2N(RA)RB? 

(6) O-C1 -6 haloalkyl, 

(7) halogen, 

(8> CN, 

(9) N02, 

(10) N(RA)RB, 

(11) C(0)N(RA)RB; 

(12) C(0)RA 

(13) C(0)-C]_6 haloalkyl, 
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(14) C(0)0RA, 

(15) 0C(0)RA, 

(16) 0C(0)N(RA)RB, 

(17) SRA, 

(18) S(0)RA, 

(19) S(0)2RA, 

(20) S(0)2N(RA)RB, 

(21) N(RA)S(0)2RB, 

(22) N(RA)S(0)2N(RA)RB, 

(23) N(RA)C(0)RB, 

(24) N(RA)C(0)N(RA)RB; 

(25) N(RA)C(0)-C(0)N(RA)RB; 

(26) N(RA)C02RB, 

(27) N(RC)RD 

(28) C(0)N(RC)RD 

(29) 0C(0)N(RC)RDJ 

(30) S(0)2N(RC)RD, 

(31) N(RA)S(0)2N(RC)RD5 

(32) N(RA)C(0)N(RC)RD) 

(33) N(RA)C(0)-C(0)N(RC)RD> 

(34) CycA, 

(35) -O-CycA, 

(36) ArylA, or 

(37) HetA; 

25 

R3 is H, Ci-6 alkyl, halogen, CN, Cj-6 fluoroalkyl, OH, 0-Ci_6 alkyl or O-Ci-6 

haloalkyl; 

R4 and R5 are each independently selected from: 

(1) H, 
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(2) C]_6 alkyl, C2-6 alkenyl or C2-6 alkynyl, each optionally substituted 

with one or more substituents up to the maximum number allowed by 

valence selected from OH, 0-Ci_6 alkyl, O-Cj.g haloalkyl, CN, NO2, 

N(RA)RB; C(0)N(RA)RB; C(0)RA, CO2RA, SRA, S(0)RA, 

5 (0)2RA, S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB5 OC(0)N(RA)RB, 

N(RA)C(0)N(RA)RB, N(RA)C(0)C(0)N(RA)RB, CycB, ArylB and 

HetB, 

(3) Cl_6 haloalkyl optionally additionally substituted with one or more 

10 substituents up to the maximum number allowed by valence selected 

from OH, O-Ci-6 alkyl, O-Ci-6 haloalkyl, CN, NO2, N(RA)RB5 

C(0)N(RA)RB> C(0)RA, CO2RA, SRA, S(0)RA, S(0)2RA, 

S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RB; OC(0)N(RA)RB, N(RA)C(0)N(RA)RB, 

15 N(RA)C(0)C(0)N(RA)RBs CycB, ArylB and HetB 

(4) O-Cj-6 alkyl in which the alkyl portion is optionally substituted with 

one or more substituents up to the maximum number allowed by 

valence selected from OH, 0-C\-(, alkyl, O-Ci-6 haloalkyl, CN, N02, 

N(RA)RB, C(0)N(RA)RB; C(0)RA CO2RA, SRA, S(0)RA, 

20 S(0)2RA, S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB; OC(0)N(RA)RB, 

N(RA)C(0)N(RA)RB; N(RA)C(0)C(0)N(RA)RB; CycB, ArylB and 

HetB, 

(5) O-Ci-6 haloalkyl, optionally additionally substituted with one or more 

25 substituents up to the maximum number allowed by valence selected 

from OH, O-Ci-6 alkyl, 0-Ci_6 haloalkyl, CN, NO2, N(RA)RB; 

C(0)N(RA)RB; C(0)RA, CO2RA, SRA, S(0)RA, S(0)2RA, 

S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 
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N(RA)S(0)2N(RA)RB> 0C(0)N(RA)RB, N(RA)C(0)N(RA)RB5 

N(RA)C(0)C(0)N(RA)RB, CycB, ArylB and HetB, 

(6) halogen, 

(7) CN, 

(8) N02, 

(9) N(RA)RB, 

(10) C(0)N(RA)RB, 

(11) C(0)RA 

(12) C(Q)-C 1-6 haloalkyl, 

(13) C(Q)ORA 

(14) 0C(0)RA 

(15) 0C(0)N(RA)RB, 

(16) SRA, 

(17) S(0)RA, 

(18) S(0)9RA, 

(19) S(0)2N(RA)RB, 

(20) N(RA)S(0)2RB, 

(21) N(RA)S(G)2N(RA)RB, 

(22) N(RA)C(0)RB, 

(23) NtRA^OMRA^B, 

(24) N(RA)C(0)-C(0)N(RA)RB, 

(25) N(RA)C02RB, 

(26) N(RC)RDs 

(27) C(0)N(RC)RD. 

(28) QC(0)N(RC)RD 

(29) S(0)2N(RC)RD, 

(30) N(RA)S(0)2N(RC)RD; 

(31) N(RA)C(0)N(RC)RD, 
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(32) N(RA)C(0)-C(0)N(RC)RD 

5 

(33) OH, 

(34) CycB, 

(35) ArylB, 

(36) HetB, 

(37) -J-CycB, 

(38) -J-ArylB, and 

(39) -J-HetB, 

or R4 and R5 on adjacent atoms may be joined together with the atoms to which they 

10 are attached to form a fused CycC, ArylC or HetC; 

CycA, CycB and CycC are independently a carbocyclyl which is a C3_g cycloalkyl, a 

C5-8 cycloalkenyl, or a C742 bicyclic, saturated 01* unsaturated, non-aromatic ring 

system wherein one ring is fused to or bridged with the other ring; wherein the 

carbocyclyl is optionally substituted with a total of from 1 to 6 substituents, wherein: 

15 (i) from zero to 6 substituents are each independently: 

20 

(1) halogen, 

(2) CN, 

(3) Ci-6 alkyl, 

(4) OH, 

(5) 0-Ci_6 alkyl, 

(6) C] -6 haloalkyl, 

(7) O-C1 -6 haloalkyl, 

(8) Ci-6 alkenyl, or 

(9) Ci_6 alkenyl substituted with CN, and 

25 

30 

(ii) from zero to 2 substituents are each independently: 

(1) CycQ, 

(2) AryQ, 

(3) HetQ, 

(4) HetR, 

(5) J-CycQ, 

(6) J-AryQ, 
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(7) J-HetQ, 

(8) J-HetR, 

(9) Ci-6 alkyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, 

(10) C2-6 alkenyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR, or 

(11) C2-6 alkynyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR; 

ArylA, ArylB and ArylC are independently aryl which is optionally substituted with a 

total of from 1 to 8 substituents, wherein: 

(i) from zero to 8 substituents are each independently: 

(1) C1-6 alkyl, 

(2) Ci_6 haloalkyl, which is optionally substituted with 1 to 3 

additional substituents each of which is indepednently selected 

from OH, O-Cj-6 alkyl, O-Ci-6 haloalkyl, CN, NO2, 

N(RA)RB; C(0)N(RA)RB; C(0)RA CO2RA, SRA, S(0)RA 

S(0)2RA S(0)2N(RA)RB5 N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, OC(0)N(RA)RB, 

N(RA)C(0)N(RA)RB, or N(RA)C(0)C(0)N(RA)RB, 

(3) Ci_6 alkyl substituted with from 1 to 3 substituents each of 

which is independently selected from OH, 0-Ci_6 alkyl, 

O-Ci-6 haloalkyl, CN, N02, N(RA)RB, C(0)N(RA)RB; 

CfOJRA, CO2RA, SRA, S(0)RA, S(0)2RA, S(0)2N(RA)RB, 

N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RB, OC(0)N(RA)RB; 

N(RA)C(0)N(RA)RB, or N(RA)C(0)C(0)N(RA)RB, 

(4) C2-6 alkenyl, 

3f 
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(5) C2-6 alkenyl substituted with from 1 to 3 substituents each of 

which is independently OH, 0-C]_6 alkyl, 0-Ci_6 haloalkyl, 

CN, N02, N(RA)RBI C(0)N(RA)RB; C(0)RA, CO2RA SRA, 

S(0)RA, S(0)2RA, S(0)2N(RA)RBJ N(RA)C(0)RB, 

5 N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, 

0C(0)N(RA)RB5 N(RA)C(0)N(RA)RB5 or 

N(RA)C(0)C(0)N(RA)RBI 

(6) C2-6 alkynyl, 

(7) C2-6 alkynyl substituted with from 1 to 3 substituents each of 

10 which is independently OH, O-C1 alkyl, O-C j _6 haloalkyl, 

CN, NO2, N(RA)RB; C(0)N(RA)RB; C(0)RA, CO2RA, SRA, 

S(0)RA, S(0)2RA, S(0)2N(RA)RB; N(RA)C(0)RB, 

N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB5 

0C(0)N(RA)RB, N(RA)C(0)N(RA)RB> or 

15 N(RA)C(0)C(0)N(RA)RB; 

(8) O-C i_6 alkyl, 

(9) O-C 1-6 haloalkyl, 

(10) OH, 

(11) halogen, 

20 (12) CN, 

(13) N02, 

(14) N(RA)RB, 

(15) C(0)N(RA)RBj 

(16) C(0)RA, 

25 (17) C(0)-C i_6 haloalkyl, 

(18) C(0)0RA, 

(19) 0C(0)N(RA)RB, 

(20) SRA, 

(21) S(0)RA, 

3g 
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(22) S(0)2RA 

(23) S(0)2N(RA)RB, 

(24) N(RA)S(0)2RB, 

(25) N(RA)S(0)2N(RA)RB, 

(26) N(RA)C(0)RB, 

(27) N(RA)C(0)N(RA)RBI 

(28) N(RA)C(0)-C(0)N(RA)RB, or 

(29) N(RA)C02RB, and 

(ii) from zero to 2 substituents are each independently: 

(1) CycQ, 

(2) AryQ, 

(3) HetQ, 

(4) HetR, 

(5) J-CycQ, 

(6) J-AryQ, 

(7) J-HetQ, 

(8) J-HetR, 

(9) Cl_6 alkyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, 

(10) C2-6 alkenyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR, or 

(11) C2-6 alkynyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR; 

HetA, HetB and HetC are independently a heterocyclyl or heteroaryl which is 

optionally substituted with a total of from 1 to 8 substituents, wherein: 

(i) from zero to 8 substituents are each independently: 

(1) C]„6 alkyl, 

(2) Ci_6 haloalkyl, which is optionally substituted with 1 to 3 

additional substituents each of which is indepednently selected 

from OH, O-Ci-6 alkyl, 0-Cj_6 haloalkyl, CN, N02, 

3h 
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N(RA)RB, C(0)N(RA)RB> C(0)RA, C02RA, SRA, S(0)RA, 

S(0)2RA, S(0)2N(RA)RBI N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB5 OC(0)N(RA)RB; 

N(RA)C(0)N(RA)RB; or N(RA)C(0)C(0)N(RA)RB, 

5 (3) Ci_6 alkyl substituted with from 1 to 3 substituents each of 

which is independently selected from OH, 0-C]_6 alkyl, 

0-Ci„6 haloalkyl, CN, NO2, N(RA)RB, C(0)N(RA)RB, 

C(0)RA, CO2RA, SRA, S(0)RA, S(0)2RA, S(0)2N(RA)RB; 

N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 

10 N(RA)S(0)2N(RA)RB, OC(0)N(RA)RB; 

N(RA)C(0)N(RA)RB5 or N(RA)C(0)C(0)N(RA)RB, 

(4) C2-6 alkenyl, 

(5) C2-6 alkenyl substituted with from 1 to 3 substituents each of 

which is independently OH, O-Cj-g alkyl, O-Ci-6 haloalkyl, 

15 CN, NO2, N(RA)RB, C(0)N(RA)RB5 C(0)RA, CO2RA, SRA, 

SCOJRA, S(0)2RA, S(0)2N(RA)RB, N(RA)C(0)RB, 

N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB; 

0C(0)N(RA)RB, N(RA)C(0)N(RA)RB; or 

N(RA)C(0)C(0)N(RA)RB, 

20 (6) C2-6 alkynyl, 

(7) C2-6 alkynyl substituted with from 1 to 3 substituents each of 

which is independently OH, O-C 1-6 alkyl, O-C 1-6 haloalkyl, 

CN, NO2, N(RA)RB; C(0)N(RA)RB, C(0)RA, CO2RA, SRA, 

S(0)RA, S(0)2RA, S(0)2N(RA)RB, NCRAJCCOJRB, 

25 N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB; 

0C(0)N(RA)RB> N(RA)C(0)N(RA)RB, or 

N(RA)C(0)C(0)N(RA)RBJ 

(8) O-C 1-6 alkyl, 

3i 
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(9) O-C i_6 haloalkyl, 

00) OH, 

(11) 0X0, 

(12) halogen, 

5 (13) CN, 

(14) NO2, 

(15) N(RA)RB; 

(16) C(0)N(RA)RB> 

(17) C(0)RA, 
30 (18) 

/1 r\\ 

C(0)-C]_6 haloalkyl, 

ir\\r\T> A (19) 

(20) 

C(0)0KA, 

0C(0)N(RA)RB> 

(21) SRA, 

(22) S(0)RA, 

15 (23) S(0)2RA, 

(24) S(0)2N(RA)RB5 

(25) N(RA)S(0)2RB, 

(26) N(RA)S(0)2N(RA)RB, 

(27) N(RA)C(0)RB, 

20 (28) N(RA)C(0)N(RA)RB; 

(29) N(RA)C(0)-C(0)N(RA)RB; or 

(30) N(RA)CC>2RB, and 

(ii) from zero to 2 substituents are each independently: 

CI) CycQ, 

25 (2) AryQ, 

(3) HetQ, 

(4) HetR, 

(5) J-CycQ, 

(6) J-AryQ, 
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(7) J-HetQ, 

(8) J-HetR, 

(9) Ci_6 alkyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, 

(10) C2-6 alkenyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR, or 

(11) C2-6 alkynyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR; 

each CycQ is independently C3-8 cycloalkyl or C5-8 cycloalkenyl, wherein the 

cycloalkyl or cycloalkenyl is optionally substituted with from 1 to 4 substituents, each 

of which is independently halogen, C]_6 alkyl, OH, O-C]-6 alkyl, C]_6 haloalkyl, or 

O-C 1-6 haloalkyl; 

each AryQ is independently phenyl or naphthyl, wherein the phenyl or naphthyl is 

optionally substituted with from 1 to 5 substituents each of which is independently 

halogen, CN, NO2, Cl_6 alkyl, Ci-6 haloalkyl, OH, O-Ci-6 alkyl, O-Ci-6 haloalkyl, 

N(RA)RB, C(0)N(RA)RB; C(0)RA, CO2RA, SRA S(0)RA, SO2RA, 

S02N(RA)RB; or S02N(RA)C(0)RB; 

each HetQ is independently a heteroaryl which is optionally substituted with from 1 to 

4 substituents each of which is independently halogen, Ci_6 alkyl, Ci_6 haloalkyl, 

OH, O-C 1-6 alkyl, O-C 1-6 haloalkyl, N(RA)RB, C(0)N(RA)RB, C(0)RA C02RA, 

SO2RA, N(RA)C(0)N(RA)RB> or N(RA)C02RB; 

each HetR is independently a 4- to 7-membered, saturated or unsaturated, non-

aromatic heterocyclic ring containing at least one carbon atom and from 1 to 4 

heteroatoms independently selected from N, O and S, where each S is optionally 

oxidized to S(O) or S(0)2, and wherein the saturated or unsaturated heterocyclic ring 

is optionally substituted with from 1 to 4 substituents each of which is independently 

halogen, CN, Cj_6 alkyl, OH, oxo, O-Ci-6 alkyl, Ci-6 haloalkyl, 0-Ci_g haloalkyl, 

C(0)N(RA)RB? C(0)RA, C02RA or S02RA; 

each J is independently: 
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(i) 0, 

(ii) S, 

(iii) S(O), 

(iv) S(0)2, 

(v) O-C 1_6 alkylene, 

(vi) S-Ci-6 alkylene, 

(vii) S(0)-Ci_6 alkylene, 

(viii) S(0)2-Ci_6 alkylene, 

(ix) N(RA), or 

(x) N(RA)-C]_6 alkylene; 

each HA, RB? RC and RD are independently selected from H, Ci_6 alkyl and C3_ 

6cycloalkyl, wherein said Ci_6 alkyl and C3_6cycloalkyl are optionally substituted 

with one or more substituents up to the maximum number allowed by valence 

selected from the group consisting of: halogen, OH, CN, Ci_4alkoxy, C3_6cycloalkyl 

15 and phenyl; 

or alternatively each pair of RC and RD together with the nitrogen to which they are 

both attached form a 4- to 7-membered saturated or mono-unsaturated ring which 

optionally contains a heteroatom in addition to the N to which RC and RD are 

20 attached, wherein the additional heteroatom is selected from N, O, and S; wherein the 

ring is optionally substituted with 1 or 2 substituents each of which is independently 

Ci_6 alkyl, C(0)RA, C(0)0RA, C(0)N(RA)RB? 0r S(0)2RA; and wherein the 

optional S in the ring is optionally in the form of S(O) or S(0)2 

25 each aryl is independently (i) phenyl, (ii) a 9- or 10-membered bicyclic, fused 

carbocylic ring system in which at least one ring is aromatic, or (iii) an 11- to 14-

membered tricyclic, fused carbocyclic ring system in which at least one ring is 

aromatic; 

each heterocyclyl is independently (i) a 4- to 8-membered, saturated or unsaturated 

30 monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) a 10- to 18-

31 
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membered tricyclic ring system, wherein each ring in (ii) or (iii) is independent of, 

fused to, or bridged with the other ring or rings and each ring is saturated or 

unsaturated; wherein the monocyclic ring contains from 1 to 4 heteroatoms and a 

balance of carbon atoms; the bicyclic ring system or tricyclic ring system contains 

from 1 to 8 heteroatoms and a balance of carbon atoms, wherein one or more of the 

rings contain one or more of the heteroatoms; wherein the heteroatoms are selected 

from N, O and S; and wherein any one or more of the nitrogen and sulfur heteroatoms 

is optionally oxidized, and any one or more of the nitrogen heteroatoms is optionally 

quaternized; 

each heteroaryl is independently (i) a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, wherein 

each N is optionally in the form of an oxide, or (ii) a 9- or 10-membered 

heterobicyclic, fused ring system containing from 1 to 4 heteroatoms independently 

selected from N, O and S, wherein either one or both of the rings contain one or more 

of the heteroatoms, at least one ring is aromatic, each N is optionally in the form of an 

oxide, and each S in a ring which is not aromatic is optionally S(O) or S(0)2. 

In another aspect, there is provided the compound 

H or a pharmaceutical^ acceptable salt thereof. 

In another aspect, there is provided the compound 

CI 

F 

or a pharmaceutical^ acceptable salt thereof. 
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In another aspect, there is provided the compound 

CI 

or a pharmaceutically acceptable salt thereof. 

In another aspect, there is provided the compound 

CI 

. N O^N 
F H F or a pharmaceutically acceptable salt thereof. 

In another aspect, there is provided the compound 

10 

15 

N O' 
H 

or a pharmaceutically acceptable salt thereof. 

In another aspect, there is provided a pharmaceutical composition 

comprising an effective amount of the compound as defined herein, or a 

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier. 

In another aspect, there is provided use of the compound as defined 

herein or a pharmaceutically acceptable salt thereof, in the manufacture of a 

medicament for the prophylaxis or treatment of infection by HIV or for the 

prophylaxis, treatment, or delay in the onset of AIDS in a subject in need thereof. 

In another aspect, there is provided a compound as defined herein, or a 

pharmaceutically acceptable salt thereof, for use in the preparation of a medicament 
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for the prophylaxis or treatment of infection by HIV or for the prophylaxis, treatment, 

or delay in the onset of AIDS in a subject in need thereof. 

In another aspect, there is provided use of a compound as defined 

herein in the manufacture of a medicament for the prophylaxis or treatment of 

5 infection by HIV or for the prophylaxis, treatment, or delay in the onset of AIDS in a 

subject in need thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

An embodiment of the invention ("Embodiment 1") encompasses 

10 compounds of Formula I: 

or a pharmaceutically acceptable salt thereof, wherein: 

{1442269J):CCY 

3o 



M is CH2, CE2CH2, CH2CH2CH2, CH(CH3), C(CH3)2 or C(0)N(RA); Z is selected from 

the group consisting of: pyridazine, pyridazinone, pyrimidine, pyrimidinone, pyrazine, 

pyrazinone, triazine and triazinone, each optionally substituted with one or more substituents 

up to the maximum number allowed by valence selected from R4 and R^; 

each Rl is independently selected from the group consisting of: halogen, CN, N02, Cj_4 

alkyl, Ci_4 haloalkyl, C2-4 alkenyl, OH, 0-Cj_4 alkyl, O-C 1.4 haloalkyl, N(RA)RB5 

C(0)N(RA)RB, C(0)RA, CO2RA, SRA, S(0)RA, S02RA, S02N(RA)RB, 

S02N(RA)C(0)RB or C2-4 alkenyl substituted with CN; 

R2 is selected from the group consisting of: 

(1) H, 

(2) Cl-6 alkyl, 

(3) Cl-6 haloalkyl, 

(4) Cl-6 alley! substituted with from 1 to 3 substituents each of which is 

independently OH, O-C 1-6 alkyl, O-C 1-6 haloalkyl, CN, NO2, N(RA)RB5 

C(0)N(RA)RB, C(0)RA, CO2RA, SRA, S(0)RA, S(0)2RA, 

S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RB, 0C(0)N(RA)RB, N(RA)C(0)N(RA)RB, or 

N(RA)C(0)C(0)N(RA)RB, 

(5) O-C 1-6 alkyl in which the alkyl is optionally substituted with 1 to 3 

substituents independently selected from OH, O-C]-6 alkyl, O-C]-6 haloalkyl, 

CN, N(RA)RB, C(0)N(RA)RB, C(0)RA, C02RA, SRA, S(0)RA, S(0)2RA, 

or S(0)2N(RA)RB, 

(6) O-C i_6 haloalkyl, 
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(?) halogen, 

(8) CN, 

(9) NO2, 

(10) N(RA)RB, 

5 01) C(0)N(RA)RB( 

(12) C(0)RA, 

(13) C(0)-CI-6 haloalkyl, 

(14) C(0)ORA, 

05) 0C(0)RA, 

10 (16) 0C(0)N(RA)RB, 

(17) SRA, 

(18) S(0)RA, 

(19) S(0)2RAS 

(20) S(0)2N(RA)RB, 

15 (21) N(RA)S(0)2RB, 

(22) N(RA)S(0)2N(RA)RB, 

(23) N(RA)C(0)RB, 

(24) N(RA)C(0)N(RA)RB, 

(25) N(RA)C(0)-C(0)N(RA 

20 (26) N(RA)C02RB, 

(27) 

SIR} 

N(RC)RD> 

rvniNJ/R C.)R D (Zoj 

(29) 0C(0)N(RC)RD? 

PCT/US2013/063612 
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(30) S(0)2N(RC)RD, 

(31) N(RA)S(0)2N(RC)RDJ 

(32) N(RA)C(0)N(RC)RD, 

(33) N(RA)C(0>C(0)N(RC)RD, 

5 (34) CycA, 

(35) -O-CycA, 

(36) ArylA, or 

(37) HetA; 

R3 is H. Ci-6 alkyl, halogen, CN, Ci_6 fluoroalkyl, OH, 0-C]_6 alkyl and O-Cj-6 haloalkyl; 

10 R4 and R5 are each independently selected from: 

(1) H, 

(2) C]-6 alkyl, C2-6 alkenyl or C2-6 alkynyl, each optionally substituted with one 

or more substituents up to the maximum number allowed by valence selected 

from OH, 0-Cj_6 alkyl, O-Ci-6 haloalkyl, CN, N02, N(RA)RB, 

15 C(0)N(RA)RB, C(0)RA, CO2RA SRA, S(0)RA, S(0)2RA, 

S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RB, OC(0)N(RA)RB, N(RA)C(0)N(RA)RB5 

N(RA)C(0)C(0)N(RA)RB> CycB, ArylB and HetB, 

(3) C haloalkyl optionally additionally substituted with one or more 

20 substituents up to the maximum number allowed by valence selected from OH, 

O-C 1-6 alkyl, O-Cl-6 haloalkyl, CN, NO2, N(RA)RB, C(0)N(RA)RB, 

C(0)RA; C02RA, SRA, S(0)RA, S(0)2RA, S(0)2N(RA)RB, 

N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA)RBS 
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0C(0)N(RA)RB5 N(RA)C(0)N(RA)RB5 N(RA)C(0)C(0)N(RA)RB5 CycB, 

ArylB and HetB 

(4) O-C 1-6 alkyl in which the alkyl portion is optionally substituted with one or 

more substituents up to the maximum number allowed by valence selected 

from OH, O-C alkyl, 0-Ci_6 haloalkyl, CN, NO2, N(RA)RB, 

C(0)N(RA)RB, C(0)RA CO2RA, SRA, S(0)RA, S(0)2RA, 

S(0)2N(RA)RBS N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RB, OC(0)N(RA)RB, N(RA)C(0)N(RA)RB, 

N(RA)C(0)C(0)N(RA)RB, CycB, ArylB and HetB, 

(5) O-C 1 _6 haloalkyl, optionally additionally substituted with one or more 

substituents up to the maximum number allowed by valence selected from OH, 

O-C 1-6 alley!, O-C 1-6 haloalkyl, CN, N02, N(RA)RB, C(0)N(RA)RB, 

C(0)RA, C02RA, SRA, S(0)RA, S(0)2RA, S(0)2N(RA)RB, 

N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, 

0C(0)N(RA)RB5 N(RA)C(0)N(RA)RB, N(RA)C(0)C(0)N(RA)RB, CycB, 

ArylB and HetB, 

(6) halogen, 

(7) CN, 

(8) N02, 

(9) N(RA)RB, 

(10) C(0)N(RA)RB, 

(11) C(0)RA 

(12) C(0)-Ci-6 haloalkyl, 

(13) C(0)0RA, 
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(14) 0C(0)RA, 

(15) 0C(0)N(RA)RB; 

(16) SRA, 

(17) S(0)RA, 

5 (18) S(0)2RA 

(19) S(0)2N(RA)RB, 

(20) N(RA)S(0)2RB, 

(21) N(RA)S(0)2N(RA)RB; 

(22) N(RA)C(0)RB, 

10 (23) N(RA)C(0)N(RA)RBS 

(24) N(RA)C(0)-C(0)N(RA)RB> 

(25) N(RA)C02RB, 

(26) N(RC)RD 

(27) C(0)N(RC)RD, 

15 (28) 

{1Q\ 

0C(0)N(RC)RD> 

c/n^oTvI/'T? C\DD {ZV) 

(30) N(RA)S(0)2N(RC)RD, 

(31) N(RA)C(0)N(RC)RD; 

(32) N(RA)C(0)-C(0)N(RC)RD> 

20 (33) OH, 

(34) CycB, 

(35) ArylB, 

(36) HetB ? 
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(37) -J-CycB, 

(38) -3-ArylB, and 

(39) -J-HetB, 

or R4 and R5 on adjacent atoms may be joined together with the atoms to which they are 

5 attached to form a fused CycC, ArylC or HetC; 

CycA, CycB and CycC are independently a carbocyclyl which is a C3-8 cycloalkyl, a C5-8 

cycloalkenyl, or a C7-12 bicyclic, saturated or unsaturated, non-aromatic ring system wherein 

one ring is fused to or bridged with the other ring; wherein the carbocyclyl is optionally 

substituted with a total, of from 1 to 6 substituents, wherein: 

10 (1) from zero to 6 substituents are each independently: 

(1) halogen, 

(2) CN. 

(3) Ci_6 alkyl, 

(4) OH, 

15 (5) O-C 1-6 alkyl, 

(6) Cl-6 haloalkyl, 

(7) 0-Ci_6 haloalkyl, 

(8) Ci-6 alkenyl, or 

(9) C]-6 alkenyl substituted with CN, and 

20 (ii) from zero to 2 substituents are each independently: 

25 

(1) CycQ, 

(2) AryQ, 

(3) HetQ, 

(4) HetR, 

(5) J-CycQ, 

(6) J-AryQ, 

(7) J-HetQ, 

9 



WO 2014/058747 PCT/US2013/063612 

(8) J-HetR, 

(9) Ci_6 alkyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, 

(10) C2-6 alkenyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, or 

(11) C2-6 alkynyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR; 

ArylA, ArylB and ArylC are independently aryl which is optionally substituted with a total of 

from 1 to 8 substituents, wherein: 

(i) from zero to 8 substituents are each independently: 

(1) Cl-6 alkyl, 

(2) Cl-6 haloalkyl, which is optionally substituted with 1 to 3 additional 

substituents each of which is indepednently selected from OH, O-C 1-6 

alkyl, O-Ci-6 haloalkyl, CN, N02» N(RA)RB; C(0)N(RA)RB, 

C(0)RA CG2RA, SRA, S(0)RA5 S(0)2RA, SCOteNfRA^B, 

N(RA)C(0)RB, N(RA)C02RB N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RB, OC(0)N(RA)RB, N(RA)C(0)N(RA)RB, or 

N(RA)C(0)C(0)N(RA)RB, 

(3) Cl-6 alkyl substituted with from 1 to 3 substituents each of which is 

independently selected from OH, 0-Ci_6 alkyl, O-Ci-6 haloalkyl, CN, 

N02, N(RA)RB, C(0)N(RA)RB> C(0)RA, C02RA, SRA, S(0)RA, 

S(0)2RA, S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB? OC(0)N(RA)RB, 

N(RA)C(0)N(RA)RB5 or N(RA)C(0)C(0)N(RA)RB, 

10 



(4) C2-6 alkenyl, 

(5) C2-6 alkenyl substituted with from 1 to 3 substituents each of which 

independently OH, 0-Ci_6 alkyl, O-C].6 haloalkyl, CN, N02, 

N(RA)RB, C(0)N(RA)RB, C(0)RA CO2RA SRA, S(0)RA, 

S(0)2RA, S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, OC(0)N(RA)RB? 

N(RA)C(0)N(RA)RB; or N(RA)C(0)C(0)N(RA)RB, 

(6) C2~6 alkynyl, 

(7) C2-6 alkynyl substituted with from 1 to 3 substituents each of which 

independently OH, 0~Ci_6 alkyl, 0-C]_6 haloalkyl, CN, N02, 

N(RA)RB, C(0)N(RA)RB, C(0)RA, C02RA, SRA, S(0)RA, 

S(0)2RA, S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, 0C(0)N(RA)RB, 

N(RA)C(0)N(RA)RB? or N(RA)C(0)C(0)N(RA)RB, 

(8) O-C 1-6 alkyl, 

(9) O-C 1-6 haloalkyl, 

(10) OH, 

(11) halogen, 

(12) CN, 

(13) N02, 

(14) N(RA)RB, 

(15) C(0)N(RA)RB, 

(16) C(0)RA, 

11 



(17) C(0)-Ci-6 haloalkyl, 

(18) C(0)0RA, 

(19) 0C(0)N(RA)RB> 

(20) SRA, 

(21) S(0)RA, 

(22) S(0)2RA, 

(23) S(0)2N(RA)RB> 

(24) N(RA)S(0)2RB, 

(25) N(RA)S(0)2N(RA)RB, 

(26) N(RA)C(0)RB, 

(27) N(RA)C(0)N(RA)RB; 

(28) N(RA)C(0)-C(0)N(RA)RB, 

(29) N(RA)C02RB, and 

from zero to 2 substituents are each independently: 

(1) CycQ, 

(2) AryQ, 

(3) HetQ, 

(4) HetR, 

(5) J-CycQ, 

(6) J-AryQ, 

(7) J-HetQ, 

(8) J-HetR, 

(9) C]-6 alkyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, 
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(10) C2-6 alkenyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, or 

(11) C2-6 alkynyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR; 

5 HetA, HetB and HetC are independently a heterocyclyl or heteroaryl which is optionally 

substituted with a total of from 1 to 8 substituents, wherein: 

(i) from zero to 8 substituents are each independently: 

(1) Ci-6 alkyl, 

(2) C]-6 haloalkyl, which is optionally substituted with 1 to 3 additional 

10 substituents each of which is indepednently selected from OH, O-C l -6 

alkyl, O-Ci-6 haloalkyl, CN, NO2, N(RA)RB, C(0)N(RA)RB, 

C(0)RA C02RA, SRA S(0)RA, S(0)2RA S(G)2N(RA)RB. 

N(RA)C(0)RB5 N(RA)C02RB, N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RB3 OC(0)N(RA)RB5 N(RA)C(0)N(RA)RB, or 

15 N(RA)C(0)C(0)N(RA)RB, 

(3) Ci_6 alkyl substituted with from 1 to 3 substituents each of which is 

independently selected from OH, O-Ci-6 alkyl, O-Ci-6 haloalkyl, CN, 

N02, N(RA)RB, C(0)N(RA)RBS C(0)RA, C02RA, SRA, S(0)RA, 

S(0)2RA, S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, 

20 N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, 0C(0)N(RA)RB, 

>, or 

(4) C2-6 alkenyl, 

(5) C'2-6 alkenyl substituted with from 1 to 3 substituents each of which is 

independently OH, 0-C]_6 alkyl, O-Ci-6 haloalkyl, CN, NO2, 
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N(RA)RB, C(0)N(RA)RB? C(0)RA, C02RA, SRA, S(0)RA, 

S(0)2RA, S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, OC(0)N(RA)RBS 

N(RA)C(0)N(RA)RB9 or N(RA)C(0)C(0)N(RA)RB, 

(6) C2-6 alkynyl, 

(7) C2-6 alkynyl substituted with from 1 to 3 substituents each of which is 

independently OH, O-C 3 -6 alkyl, O-C ] _6 haloalkyl, CN, N02, 

N(RA)RB, C(0)N(RA)RB, C(0)RA, C02RA SRA, S(0)RAS 

S(0)2RA, S(0)2N(RA)RB; N(RA)C(0)RB, N(RA)C02RB, 

N(RA)S(0)2RB, N(RA)S(0)2N(RA)RBS OC(0)N(RA)RB, 

N(RA)C(0)N(RA)RB5 or N(RA)C(0)C(0)N(RA)RB; 

(8) O-C 1-6 alkyl, 

(9) O-C 1 -6 haloalkyl, 

(10) 

(11) oxo, 

(12) halogen, 

(13) CN, 

(14) N02, 

(15) N(RA)RB; 

(16) C(0)N(RA)RB; 

(17) C(0)RA, 

(18) C(0)-Cl-6 haloalkyl, 

(19) C(0)0RA, 
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(20) 0C(0)N(RA)RB? 

(21) SRA 

(22) S(0)RA 

(23) S(0)2RA 

(24) S(0)2N(RA)RB, 

(25) N(RA)S(0)2RB? 

(26) N(RA)S(0)2N(RA)RB, 

(27) N(RA)C(0)RB, 

(28) N(RA)C(0)N(RA)RB, 

(29) N(RA)C(0)-C(0)N(RA)RB; or 

(30) N(RA)C02RB, and 

(ii) from zero to 2 substituents are each independently: 

(1) CycQ, 

(2) AryQ, 

15 (3) HetQ, 

(4) HetR, 

(5) J-CycQ, 

(6) J-AryQ, 

(7) J-HetQ, 

20 (8) J-HetR, 

(9) Cl-6 alkyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, 

(10) C2-6 alkenyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, or 

15 
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(11) C'2-6 alkynyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR; 

each CycQ is independently C3-8 cycloalkyl or C5-8 cycloalkenyl, wherein the cycloalkyl or 

cycloalkenyl is optionally substituted with from 1 to 4 substituents, each of which is 

5 independently halogen, C \ alkyl, OH, O-C 1 alkyl, C1 haloalkyl, or O-C 1 -6 haloalkyl; 

each AryQ is independently phenyl, or naphthyl, wherein the phenyl or naphthyl is optionally 

substituted with from 1 to 5 substituents each of which is independently halogen, CN, NO2, 

Ci-6 alkyl, Cj-6 haloalkyl, OH, O-C]-6 alkyl, 0-C]_6 haloalkyl, N(RA)RB, C(0)N(RA)RB, 

C(0)RA C02RA, SRA, S(0)RA, S02RA, S02N(RA)RB, or S02N(RA)C(0)RB; 

10 each HetQ is independently a heteroaryl which is optionally substituted with from 1 to 4 

substituents cach of which is independently halogen, C]_6 alkyl, Ci_6 haloalkyl, OH, O-Ci-6 

alkyl, O-Ci-6 haloalkyl, N(RA)RB C(0)N(RA)RB, C(0)RA, C02RA S02RA, 

N(RA)C(0)N(RA)RB, 0rN(RA)C02RB; 

each HetR is independently a 4- to 7-membered, saturated or unsaturated, non-aromatic 

15 heterocyclic ring containing at least one carbon atom and from 1 to 4 heteroatoms 

independently selected from N, O and S, where each S is optionally oxidized to S(O) or 

S(0)2, and wherein the saturated or unsaturated heterocyclic ring is optionally substituted 

with from 1 to 4 substituents each of which is independently halogen, CN, Cj-6 alkyl, OH, 

oxo, O-Cl~6 alkyl, Ci-6 haloalkyl, O-Ci-6 haloalkyl, C(0)N(RA)RB, C(0)RA, C02RA or 

20 S02RA; 

each J is independently: 

(i) O, 

(ii) S, 

(iii) S(0), 

25 (iv) S(0)2, 
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(V) O-C 1-6 alkylene, 

(vi) S-Ci_6 alkylene, 

(vii) S(0)-C]-6 alkylene, 

(viii) S(0)2-C]-6 alkylene, 

(ix) N(RA), or 

(x) N(RA)-CI_6 alkylene; 

each RA RB? RC and RD are independently selected from H, C]_6 alkyl and C3_6cycloalkyl, 

wherein said Cj-6 alkyl and C3_6cycloal.kyl are optionally substituted with one or more 

substituents up to the maximum number allowed by valence selected from the group 

10 consisting of: halogen, OH, CN, Ci_4alkoxy, C3-6cycloallcyl and phenyl; 

or alternatively each pair of RC and R^ together with the nitrogen to which they are both 

attached form a 4- to 7-membered saturated or mono-unsaturated ring which optionally 

contains a heteroatom in addition to the N to which RC and RD are attached, wherein the 

additional heteroatom is selected from N, O, and S; wherein the ring is optionally substituted 

15 with 1 or 2 substituents each of which is independently C1 -6 alkyl, C(G)RA, C(0)0RA, 

C(0)N(RA)RB5 or S(0)2RA; and wherein the optional S in the ring is optionally in the form 

ofS(0)orS(0)2; 

each aryl is independently (i) phenyl, (ii) a 9- or 10-membered bicyclic, fused carbocylic ring 

system in which at least one ring is aromatic, or (iii) an 11- to 14-membered tricyclic, fused 

20 carbocyclic ring system in which at least one ring is aromatic; 

each heterocyclyl is independently (i) a 4- to 8-membered, saturated or unsaturated 

monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) a 10- to 18-membered 

tricyclic ring system, wherein each ring in (ii) or (iii) is independent of, fused to, or bridged 

with the other ring or rings and each ring is saturated or unsaturated; wherein the monocyclic 

25 ring contains from 1 to 4 heteroatoms and a balance of carbon atoms; the bicyclic ring system 
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or tricyclic ring system contains from 1 to 8 heteroatoms and a balance of carbon atoms, 

wherein one or more of the rings contain one or more of the heteroatoms; wherein the 

heteroatoms are selected from N, 0 and S; and wherein any one or more of the nitrogen and 

sulfur heteroatoms is optionally oxidized, and any one or more of the nitrogen heteroatoms is 

5 optionally quaternized; 

each heteroaryl is independently (i) a 5- or 6-membered heteroaromatic ring containing from 

1 to 4 heteroatoms independently selected from N, 0 and S, wherein each N is optionally in 

the form of an oxide, or (ii) a 9- or 10-membered heterobicyclic, fused ring system containing 

from 1 to 4 heteroatoms independently selected from N, O and S, wherein either one or both 

10 of the rings contain one or more of the heteroatoms, at least one ring is aromatic, each N is 

optionally in the form of an oxide, and each S in a ring which is not aromatic is optionally 

of Formula I, or a pharmaceutically acceptable salt thereof, wherein two Rl groups are 

15 present and selected from the group consisting of: F, Br, CI, OCHF2, CF3 or CN. 

S(O) orS(0)2. 

An embodiment of the invention ("Embodiment 1A") encompasses compounds 

Another embodiment of the invention ("Embodiment 2") encompasses 

compounds of Formula la, or a pharmaceutically acceptable salt thereof: 

la, wherein Kl and K2 are each independently F, Br, CI, OCHF2* 

20 CF3 or CN, and all other variables are defined as in Embodiment 1. 

Another embodiment of the invention ("Embodiment 3") encompass 

compounds of Formula la, or a pharmaceutically acceptable salt thereof, wherein: 

K2 is chloro and Kl is cyano, or 

K2 is bromo and Kl chloro, or 
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is cyano and K* is cyano, or 

K.2 is cyano and K.1 is difluoromethoxy, or 

K2 is chloro and K.1 is chloro, or 

is cyano and Kl is fluoro, 

5 and all other variables are defined as in Embodiment 1. 

Another embodiment of the invention ("Embodiment 4") encompasses 

compounds of Formula I, or a pharmaceutically acceptabl e salt thereof, wherein: 

R2 is independently: 

(0 H, 

(2) C]-3 alkyl, 

(3) CF2H, 

(4) CF3, 

(5) CH2CF3, 

(6) CF2CH3, 

(7) CH2OH, 

(8) CH2OCH3, 

(9) CH2CN, 

(10) CH2NH2, 

(11) CH2N(H)CH3, 

(12) CH2N(CH3)2, 

(13) 

(\d\ 

CH2C(0)NH2, 

(15) 

J• VA / ^• 

CH2C(0)N(CH3)2, 
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(16) CH2C(0)CH3, 

(17) CH2CO2CH3, 

(18) CH2S(0)2CH3, 

(19) O-C 1-3 alkyl, 

(20) OCF2H, 

(21) OCF3, 

(22) CI, 

(23) Br, 

(24) F, 

(25) CN, 

(26) NO2, 

(27) NB2, 

(28) N(H)CH3, 

(29) N(CH3)2, 

(30) C(0)NH2, 

(31) C(0)N(H)CH3, 

(32) C(0)N(CH3)2, 

(33) C(0)CH3, 

(34) C(0)CF3, 

(35) CO2CH3, 

(36) S(0)2CH3) or 

(37) cyclopropyi; 

and all other variables are defined as in Embodiment 1. 
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Another embodiment of the invention ("Embodiment 5") encompasses 

compounds of Formula I, or a pharmaceutically acceptable salt thereof, wherein R2 is selected 

from H, CH3, CH2CH3, CF2CH3, CF2H, CF3, OCH3, OCF2H, OCF3, cyclopropyl, CI, Br, 

F, or CN, and all other variables are defined as in Embodiment 1. 

5 Another embodiment of the invention ("Embodiment 6") encompasses 

compounds of Formula I, or a pharmaceutically acceptable salt thereof, wherein R2 is CF3, 

and all other variables are defined as in Embodiment 1. 

Another embodiment of the invention ("Embodiment 7") encompasses 

compounds of Formula la, or a pharmaceutically acceptable salt thereof, wherein: 

10 R2 is independently: 

(1) H, 

(2) C1-3 alkyl, 

(3) CF2H, 

(4) CF3, 

(5) CH2CF3, 

(6) CF2CH3, 

(7) CH20H, 

(8) CH20CH3, 

(9) CH2CN, 

(10) CH2NH2, 

(11) CH2N(H)CH3, 

(12) CH2N(CH3)2, 

(13) CH2C(0)NH2, 

(14) CH2C(0)N(H)CH3, 

21 



(15) CH2C(0)N(CB3)2, 

(16) CH2C(0)CH3, 

(17) CH2CO2CH3, 

(18) CH2S(0)2CH3, 

(19) O-C i_3 alkyl, 

(20) OCF2H, 

(21) OCF3, 

(22) CI, 

(23) Br, 

(24) F, 

(25) CN, 

(26) NO2, 

(27) NH2, 

(28) N(H)CH3, 

(29) N(CH3)2, 

(30) C(0)NH2, 

(31) C(0)N(H)CH3, 

(32) C(OMCH3)2, 

(33) C(0)CH3, 

(34) C(0)CF3, 

(35) CO2CH3, 

(36) S(0)2CH3, or 

(37) cyclopropyl; 

and all other variables are defined as in Embodiment 2 or Embodiment 3. 
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Another embodiment of the invention ("Embodiment 8") encompasses 

compounds of Formula la, or a pharmaceutically acceptable salt thereof, wherein R2 is 

selected from H, CH3, CH2CH3, CF2CH3, CF2H, CF3, OCH3, GCF2H, GCF3, cyclopropyl, 

CI, Br, F, or CN, and all other variables are defined as in Embodiment 2 or Embodiment 3. 

5 Another embodiment of the invention ("Embodiment 9") encompasses 

compounds of Formula la, or a pharmaceutically acceptable salt thereof, wherein R2 is CF3, 

and all other variables are defined as in Embodiment 2 or Embodiment 3. 

Another embodiment of the invention ("Embodiment 10") encompasses 

compounds of Formula I, or a pharmaceutically acceptable salt thereof, wherein M is CH2 or 

10 CH(CH3), and all other variables are defined as in Embodiment 1, Embodiment 4, 

Embodiment 5 or Embodiment 6. 

Another embodiment of the invention ("Embodiment 11") encompasses 

compounds of Formula la, or a pharmaceutically acceptable salt thereof, wherein M is CH2 or 

CH(CH3), and all other variables are defined as in Embodiment 2, Embodiment 3, 

15 Embodiment 7, Embodiment 8 or Embodiment 9. 

Another embodiment of the invention ("Embodiment 12") encompasses 

compo unds of Formula I, or a pharmaceutically acceptable salt thereof, wherein M is CH2, 

and all other variables are defined as in Embodiment 1, Embodiment 4, Embodiment 5 or 

Embodiment 6. 

20 Another embodiment of the invention ("Embodiment 13") encompasses 

compounds of Formula la, or a pharmaceutically acceptable salt thereof, wherein M is CH2, 

and all other variables are defined as in and all other variables are defined as in Embodiment 

2, Embodiment 3, Embodiment 7, Embodiment 8 or Embodiment 9. 
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Another embodiment of the invention ("Embodiment 14") encompasses 

compounds of Formula I, or a pharmaceutically acceptable salt thereof, wherein Z is selected 

from the group consisting of: 
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wherein * is the point of attachment to M, and all other variables are defined as in 

Embodiment 1, Embodiment 4, Embodiment 5, Embodiment 6, Embodiment 10 or 

Embodiment 12. 

5 Another embodiment of the invention ("Embodiment 15") encompasses 

compounds of Formula la, or a pharmaceutically acceptable salt thereof, wherein Z is selected 

from the group consisting of: 

25 



wherein * is the point of attachment to M, and all other variables are defined as in 

Embodiment 2, Embodiment 3, Embodiment 7, Embodiment 8, Embodiment 9, Embodiment 

5 11 or Embodiment 13. 

Another embodiment of the invention ("Embodiment 16") encompasses 

compounds of Formula I, or a pharmaceutically acceptable salt thereof, wherein 

R2 is selected from H, CH3, CH2CH3, CF2CH3, CF2H, CF3, OCH3, OCF2H, OCF3, 

cyclopropyl, CI, Br, F, or CN; R.3 is H; and M is CH2 or CH(CH3), and all other variables are 

10 defined as in Embodiment 1, Embodiment 4, Embodiment 5, Embodiment 6, Embodiment 10, 

Embodiment 12 or Embodiment 14. 

Another embodiment of the invention ("Embodiment 17") encompasses 

compounds of Formula la, or a pharmaceutically acceptable salt thereof, wherein 

R2 is selcctcd from H, CH3, CH2CH3, CF2CH3, CF2H, CF3, OCH3, OCF2H, OCF3, 

15 cyclopropyl, CI, Br, F, or CN; R3 is H; and JM is CH2 or CH(CH3), and all other variables are 

defined as in Embodiment 2, Embodiment 3, Embodiment 7, Embodiment 8, Embodiment 9, 

Embodiment 11, Embodiment 13 or Embodiment 15. 

Another embodiment of the invention ("Embodiment .18") encompasses 

compounds of Formula 1, or a pharmaceutically acceptable salt thereof, wherein 

20 Z is selected from the group consisting of: 
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wherein * is the point of attachment to M, and all other variables are defined as in 

Embodiment 1, Embodiment 4, Embodiment 5, Embodiment 6, Embodiment 10, Embodiment 

12 or Embodiment 16. 

Another embodiment of the invention ("Embodiment 19") encompasses 

compounds of Formula I, or a pharmaceutically acceptable salt thereof, wherein 

R4 and R5 are each independently selected from: 

(1) H, 

(2) Ci-6 alkyl, C2-6 alkenyl or C2-6 alkynyl, each optionally substituted with one 

or more substituents up to the maximum number allowed by valence selected 

from OH, O-Cj-6 alkyl, O-C]-6 haloalkyl, CN, NO2, N(RA)RB, 

C(0)N(RA)RB, C(0)RA, CO2RA, SRA, S(0)RA, S(0)2RA, 

S(0)2N(RA)RB; N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RB5 OC(0)N(RA)RB, N(RA)C(0)N(RA)RB, 

N(RA)C(0)C(0)N(RA)RB, C3-8 cycloalkyl, phenyl and HetB, 

(3) Cl-6 haloalkyl optionally additionally substituted with one or more 

substituents up to the maximum number allowed by valence selected from OH, 

O-C 1-6 alkyl, O-Ci-6 haloalkyl CN, NO2, N(RA)RB, C(0)N(RA)RB, 

C(0)RA, CO2RA, SRA, S(0)RA, S(0)2RA S(0)2N(RA)RB, 

N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, 

0C(0)N(RA)RB, N(RA)C(0)N(RA)RB, N(RA)C(0)C(0)N(RA)RB? C3-8 

cycloalkyl, phenyl and HetB, 

(4) O-C 1-6 alkyl in which the alkyl portion is optionally substituted with one or 

more substituents up to the maximum number allowed by valence selected 

from OH, O-Cj-6 alkyl, 0-C\-& haloalkyl, CN,N02>N(RA)RB; 

C(0)N(RA)RB, C(0)RA, C02RA SRA, S(0)RA, S(0)2RA, 

27 



S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RB, OC(0)N(RA)RBJ N(RA)C(0)N(RA)RBI 

N(RA)C(0)C(0)N(RA)RB, C3-8 cycloalkyl, phenyl and HetB, 

(5) O-C 1-6 haloalkyl, optionally additionally substituted with one or more 

substituents up to the maximum number allowed by valence selected from OH, 

O-Ci_6 alkyl, O-Cl-6 haloalkyl, CN, NO2, N(RA)RJB C(0)N(RA)RB, 

C(0)RA, CO2RA, SRA, S(0)RA S(0)2RA, S(0)2N(RA)RB; 

N(RA)C(0)RB5 N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA>RB5 

0C(0)N(RA)RB, N(RA)C(0)N(RA)RB; N(RA)C(0)C(0)N(RA)RB, C3-8 

cycloalkyl, phenyl and HetB, 

(6) halogen, 

(7) OH, 

(8) CN 

(9) C(0)RA, 

(10) N(RA)RB, 

(11) C(0)N(RA)RB> 

(12) C(0)0RA, 

(13) SRA, 

(14) S(0)2RA, 

(15) S(0)2N(RA)RB, 

(16) C3.8 cycloalkyl, 

(17) ArylB, 

(18) HetB, 

(19) -J- C3-8 cycloalkyl, 
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(20) -J-ArylB, and 

(21) -J-HetB; 

and all other variables are defined as in Embodiment 1, Embodiment 4, Embodiment 5, 

Embodiment 6, Embodiment 10, Embodiment 12, Embodiment 14, Embodiment 16 or 

5 Embodiment 18. In another ambodiment, R.4 is H, one R5 is present and is defined as above. 

10 wherein * is the point of attachment to M, and all other variables are defined as in 

Embodiment 2, Embodiment 3, Embodiment 7, Embodiment 8, Embodiment 9, Embodiment 

11, Embodiment 13 or Embodiment 17. 

Another embodiment of the invention ("Embodiment 20") encompasses 

compounds of Formula la, or a pharmaceutically acceptable salt thereof, wherein 

Z is selected from the group consisting of: 

Another embodiment of the invention ("Embodiment 21") encompasses 

compounds of Formula I, or a pharmaceutically acceptable salt thereof, wherein 

15 R4 and are each independently selected from: 

(1) H, 

(2) C] -6 alkyl, C2-6 alkenyl or C2-6 alkynyl, each optionally substituted with one 

or more substituents up to the maximum number allowed by valence selected 

from OH, O-C]-6 alkyl, 0-C\i_6 haloalkyl, CN, N02, N(RA)RB, 

20 C(0)N(RA)RB, C(0)RA, C02RA, SRA, S(0)RA S(0)2RA, 

S(0)2N(RA)RB, N(RA)C(0)RB 

N(RA)S(O)2N(RA)RB? OC(0)N(RA)RB, N(RA)C(0)N(RA)RB, 

N(RA)C(0)C(0)N(RA)RB5 C3-8 cycloalkyl, phenyl and HetB 
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(3) Cl-6 haloalkyl optionally additionally substituted with one or more 

substituents up to the maximum number allowed by valence selected from OH, 

O-C 1-6 alkyl, O-C 1-6 haloalkyl, CN, N02, N(RA)RB; 0(0)1^^^6, 

C(0)RA, C02RA, SRA, S(0)RA, S(0)2RA, S(0)2N(RA)RB, 

5 N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA)RBJ 

0C(0)N(RA)RB, N(RA)C(0)N(RA)RB; N(RA)C(0)C(0)N(RA)RB, C3-8 

cycloalkyl, phenyl and HetB, 

(4) O-C 1-6 alkyl in which the alkyl portion is optionally substituted with one or 

more substituents up to the maximum number allowed by valence selected 

10 from OH, O-Cj-6 alkyl, O-Ci-6 haloalkyl, CN, \U2. N(RA)RB, 

C(0)N(RA)RB, C(0)RA, CO2RA, SRA, S(0)RA, S(0)2RA, 

S(0)2N(RA)RB, N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, 

N(RA)S(0)2N(RA)RBJ 0C(0)N(RA)RB, N(RA)C(0)N(RA)RBJ 

N(RA)C(0)C(0)N(RA)RBJ C3-8 cycloalkyl, phenyl and HetB, 

15 (5) O-C 1 -6 haloalkyl, optionally additionally substituted with one or more 

substituents up to the maximum number allowed by valence selected from OH, 

O-C 1-6 alkyl, 0-Ci_6 haloalkyl, CN, NO2, N(RA)RB, C(0)N(RA)RB, 

C(0)RA, CO2RA, SRA, S(0)RA, S(0)2RA, S(0)2N(RA)RB, 

N(RA)C(0)RB, N(RA)C02RB, N(RA)S(0)2RB, N(RA)S(0)2N(RA)RB, 

20 0C(0)N(RA)RB, N(RA)C(0)N(RA)RB, N(RA)C(0)C(0)N(RA)RB, C3-8 

cycloalkyl, phenyl and HetB, 

(6) halogen, 

(7) OH, 

(8) CN 
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(9) C(O) RA 

(10) N(RA)RB, 

(11) C(0)N(RA)RB, 

(12) C(0)0RA 

(13) SRA 

(14) S(0)2RA, 

(15) S(0)2N(RA)RB, 

(16) C3-8 cycloalkyl, 

(17) ArylB, 

(18) HetB, 

(19) -J- C3-8 cycloalkyl, 

(20) -J-ArylB, and 

(21) -J-HetB; 

and all other variables are defined as in Embodiment 2, Embodiment 3, Embodiment 7, 

15 Embodiment 8, Embodiment 9, Embodiment 11, Embodiment 13, Embodiment 15, 

Embodiment 17 or Embodiment 20. 

Another embodiment of the invention ("Embodiment 22") encompasses 

compounds of Formula lb, or a pharmaceutically acceptable salt thereof, 
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or a pharmaceutically acceptable salt thereof,wherein Kl and are each independently F, 

Br, CI, OCHF2, CF3 or CN; is selected from H, CH3, CH2CH3, CF2CH3, CF2H, CF3. 

OCH3, OCF2H, OCF3, cyclopropyl, CI, Br, F, or CN; and all other variables are defined as in 

Embodiment .1 or Embodiment 21. Within this embodiment the invention encompasses 

5 compounds of Formula lb as defined above wherein R2 is CF3 and R.4 is H ("Embodiment 

or a pharmaceutically acceptable salt thereof, wherein K* and are each independently F, 

Br, CI, OCHF2, CF3 or CN; R2 is selected from H, CH3, CH2CH3, CF2CH3, CF2K CF3, 

OCH3, OCF2H, OCF3, cyclopropyl, CI, Br, F, or CN; and all other variables are defined as in 

15 Embodiment 1 or Embodiment 21. Within this embodiment the invention encompasses 

compounds of Formula Ic as defined above wherein R2 is CF3 and R4 is H ("Embodiment 

Another embodiment of the invention ("Embodiment 26") encompasses 

compounds of Formula Id, or a pharmaceutically acceptable salt thereof, 

20 

H 10 

Ic 

25"). 
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Id 

or a pharmaceutically acceptable salt thereof, wherein Kl and K2 are each independently F, 

Br, CI, OCHF2, CF3 or CN; R2 is selected from H, CH3, CH2CH3, CF2CH3, CF2H, CF3, 

5 OCH3, OCF2H, OCF3, cyclopropyl, CI, Br, F, or CN; and all other variables are defined as in 

Embodiment 1 or Embodiment 21. Within this embodiment the invention encompasses 

compounds of Formula Id as defined above wherein R2 is CF3 and R4 is H ("Embodiment 

27"). 

Another embodiment ("Emodiment 28") encompasses compounds of Formula 

10 lb, wherein R5 is selected from the group consisting of: (1) hydrogen, (2) halo, (3) cyano, (4) 

Cj_4alkyl, (5) Cj ̂ haloalkyl, (6) 0-Cl~4alkyl, (7) 0-Ci_4haloalkyl, (8) C] .4 alkyl 

substituted with hydroxy, (9)) C^haloalkyl substituted with hydroxy, (10) C4_6cycloalkyl, 

(11) C4_6cycloalkyl substituted with J to 3 halo groups, (12) phenyl or phenoxy, (13) phenyl 

or phenoxy, each substituted with 1 to 5 substituents independently selected from halo, CN, 

15 Ci_4alkyl, C|_4haloalkyl, 0-Ci_4alkyl, 0-Ci-4haloalkyl, C]_4alkyl substituted with hydroxy 

and Ci_4haloalkyl substituted with hydroxy, (14) pyrazolyl, (15) 1-methylpyrazolyl, (16) 

pyridyl or pyridyloxy, (17) pyridyl or pyridyloxy, each substituted with 1 to 4 substituents 

independently selected from halo, CN, Cj_4 alkyl, Ci_4haloalkyl, 0-Ci_4alkyl, 

0-Ci_4haloalkyl, Cj_4alkyl substituted with hydroxy and Ci_4haloalkyl substituted with 

20 hydroxy, (18) triazolyl, (19) S(0)2Ci_4alkyl, (20) C(0)0C1_4alkyl, (21) C(0)Ci_4alkyl, (22) 
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C(0)NH2, (23) hydroxy, and (24) NH2, and and all other variables are defined as in 

Embodiment 22 or Embodiment 23. 

The compounds of Formula I, Formula la, Formula lb, Formula Ic or Formula 

Id above, and pharmaceutically acceptable salts thereof, are HIV reverse transcriptase 

5 inhibitors. The compounds are useful for inhibiting HIV reverse transcriptase and for 

inhibiting HIV replication in vitro and in vivo. More particularly, the compounds of Formula 

I inhibit the polymerase function of HIV-1 reverse transcriptase. The testing of representative 

compounds of the invention in the assay set forth in Example 197 below, illustrate the ability 

of compounds of the invention to inhibit the RNA-dependent DNA polymerase activity of 

10 HIV-1 reverse transcriptase. Representative compounds of the present invention (see, e.g., 

the compounds of Examples 1 to 195) also exhibit activity against drug resistant forms of 

HIV (e.g., mutant strains of HIV-1 in which reverse transcriptase has a mutation at lysine 103 

—• asparagine (K103N) and/or tyrosine 181 —• cysteine (Y181C)). 

Another embodiment of the present invention ("Embodiment 29") is a 

15 compound of Formula 1, Formula la, Formula lb, Formula Ic or Formula Id, or a 

pharmaceutically acceptable salt thereof, as originally defined or as defined, in any of the 

foregoing embodiments, aspects, classes, sub-classes or features, wherein the compound or its 

salt is in a substantially pure form. As used herein "substantially pure" means suitably at least 

about 60 wt.%, typically at least about 70 wt.%, preferably at least about 80 wt.%, more 

20 preferably at least about 90 wt.% (e.g., from about 90 wt.% to about 99 wt.%), even more 

preferably at least about 95 wt.% (e.g., from about 95 wt.% to about 99 wt.%, or from about 

98 wt.% to 99 wt.%), and most preferably at least about 99 wt.% of a product containing a 

compound of Formula I or its salt (e.g., the product isolated from a reaction mixture affording 

the compound or salt) consists of the compound or salt. The level of purity of the compounds 

25 and salts can be determined using a standard method of analysis such as thin layer 

chromatography, gel electrophoresis, high performance liquid chromatography, and/or mass 

spectrometry. If more than one method of analysis is employed and the methods provide 

experimentally significant differences in the level of purity determined, then the method 

providing the highest purity level governs. A compound or salt of 100% purity is one which 
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is free of detectable impurities as determined by a standard method of analysis. With respect 

to a compound of the invention which has one or more asymmetric centers and can occur as 

mixtures of stereoisomers, a substantially pure compound can be cither a substantially pure 

mixture of the stereoisomers or a substantially pure individual diastereomer or enantiomer. 

5 The present invention also includes prodrugs of the compounds of Formula I, 

Formula la, Formula lb, Formula Ic or Formula Id. The term "prodrug" refers to a derivative 

of a compound of the aforementioned formulae, or a pharmaceutically acceptable salt thereof, 

which is converted in vivo into the active moeity. Prodrugs of compounds of Formula I, 

Formula la, Formula lb, Formula Ic or Formula Id can exhibit enhanced solubility, 

10 absorption, and/or lipophilicity compared to the compounds per se, thereby resulting in 

increased bioavailability and efficacy. The in vivo conversion of the prodrug can be the result 

of an enzyme-catalyzed chemical reaction, a metabolic chemical reaction, and/or a 

spontaneous chemical reaction (e.g., solvolysis). When the compound contains, for example, 

a hydroxy group, the prodrug can be a derivative of the hydroxy group such as an ester (-

15 0C(0)R), a carbonate ester (-OC(O)OR), a phosphate ester (-0-P(=0)(GH)2), or an ether 

(-OR). Other examples include the following-. When the compound of Formula I, Formula 

la, Formula lb, Formula Ic or Formula Id contains a carboxylic acid group, the prodrug can 

be an ester or an amide, and when the compound of Formula I, Formula la, Formula lb, 

Formula Ic or Formula Id contains a primary amino group or another suitable nitrogen that 

20 can be derivatized, the prodrug can be an amide, carbamate, urea, imine, or a Mannich base. 

Conventional procedures for the selection and preparation of suitable prodrug derivatives are 

described, for example, in Design of Prodrugs, edited by H. Bundgaard, Elsevier, 1985; J. J. 

Hale et al., J. Med. Chem. 2000, vol. 43, pp.1234-1241; C. S. Larsen and J. Ostergaard, 

"Design and application of prodrugs" in: Textbook of Drug Design and Discovery. 3rd 

25 edition, edited by C. S. Larsen, 2002, pp. 410-458; and Beaumont et al., Current Drug 

Metabolism 2003, vol. 4, pp. 461-458; the disclosures of each of which are incorporated 

herein by reference in their entireties. 

Other embodiments of the present invention include the following: 
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(a) A pharmaceutical composition compri sing an effective amount of a 

compound of Formula I, Formula la, Formula lb, Formula Ic or Formula Id as defined above, 

or a prodrug or pharmaceutically acceptable salt thereof, and a pharmaccutically acceptable 

carrier. 

5 (b) A pharmaceutical composition which comprises the product prepared 

by combining (e.g., mixing) an effective amount of a compound of Formula I, Formula la, 

Formula lb, Formula Ic or Formula Id as defined above, or a prodrug or pharmaceutically 

acceptable salt thereof, and a pharmaceutically acceptable carrier. 

(c) The pharmaceutical composition of (a) or (b), further comprising an 

10 effective amount of an anti-HIV agent selected from the group consisting of HIV antiviral 

agents, immunomodulators, and anti-infective agents. 

(d) The pharmaceutical composition of (c), wherein the anti-HIV agent is 

an antiviral selected from the group consisting of HIV protease inhibitors, nucleoside HIV 

reverse transcriptase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, HIV 

15 integrase inhibitors, HIV fusion inhibitors, and HIV entry inhibitors. 

(e) A combination which is (i) a compound of Formula I, Formula la, 

Formula lb, Formula Ic or Formula Id as defined above, or a prodrug or pharmaceutically 

acceptable salt thereof, and (ii) an anti-HIV agent selected from the group consisting of HIV 

antiviral agents, immunomodulators, and anti-infective agents; wherein the compound and the 

20 anti-HIV agent are each employed in an amount that renders the combination effective for 

inhibition of HIV reverse transcriptase, for treatment or prophylaxis of infection by HIV, or 

for treatment, prophylaxis of, or delay in the onset or progression of AIDS. 

(f) The combination of (e), wherein the anti-HIV agent is an antiviral 

selected from the group consisting of HIV protease inhibitors, nucleoside HIV reverse 

25 transcriptase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, HIV integrase 

inhibitors, HIV fusion inhibitors, and HIV entry inhibitors. 

(g) A method for the inhibition of HIV reverse transcriptase in a subject in 

need thereof which comprises administering to the subject an effective amount of a compound 

of Formula I, Formula la, Formula lb, Formula Ic or Formula Id or a prodrug or 

30 pharmaceutically acceptable salt thereof. 
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(h) A method for the prophylaxis or treatment of infection by HIV (e.g., 

HIV-1) in a subject in need thereof which comprises administering to the subject an effective 

amount of a compound of Formula I, Formula la, Formula lb, Formula Ic or Formula Id or a 

prodrug or pharmaceutically acceptable salt thereof. 

5 (i) The method of (h), wherein the compound of Formula I, Formula la, 

Formula lb, Formula Ic or Formula Id is administered in combination with an effective 

amount of at least one other HIV antiviral selected from the group consisting of HIV protease 

inhibitors, HIV integrase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, 

nucleoside HIV reverse transcriptase inhibitors, HIV fusion inhibitors, and HIV entry 

10 inhibitors. 

(j) A method for the prophylaxis, treatment or delay in the onset or 

progression of AIDS in a subject in need thereof which comprises administering to the subject 

an effective amount of a compound of Formula I, Formula la, Formula lb, Formula Ic or 

Formula Id or a prodrug or pharmaceutically acceptable salt thereof. 

15 (k) The method of (j), wherein the compound is administered in 

combination with an effective amount of at least one other HIV antiviral selected from the 

group consisting of HIV protease inhibitors, HIV integrase inhibitors, non-nucleoside HIV 

reverse transcriptase inhibitors, nucleoside HIV reverse transcriptase inhibitors, HIV fusion 

inhibitors, and HIV entry inhibitors. 

20 (1) A method for the inhibition of HIV reverse transcriptase in a subject in 

need thereof which comprises administering to the subject the pharmaceutical composition of 

(a), (b), (c) or (d) or the combination of (e) or (f). 

(m) A method for the prophylaxis or treatment of infection by HIV (e.g., 

HIV-1) in a subject in need thereof which comprises administering to the subject the 

25 pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

(n) A method for the prophylaxis, treatment, or delay in the onset or 

progression of AIDS in a subject in need thereof which comprises administering to the subject 

the pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

The present invention also includes a compound of Formula I, Formula la, 

30 Formula lb, Formula Ic or Formula Id or a prodrug or pharmaceutically acceptable salt 

37 



WO 2014/058747 PCT/US2013/063612 

thereof, (i) for use in, (ii) for use as a medicament for, or (iii) for use in the preparation of a 

medicament for: (a) therapy (e.g., of the human body), (b) medicine, (c) inhibition of HIV 

reverse transcriptase, (d) treatment or prophylaxis of infection by HIV, or (e) treatment, 

prophylaxis of, or delay in the onset or progression of AIDS. In these uses, the compounds of 

5 the present invention can optionally be employed in combination with one or more anti-HIV 

agents selected from HIV antiviral agents, anti-infective agents, and immunomodulators. 

Additional embodiments of the invention include the pharmaceutical 

compositions, combinations and methods set forth in (a)-(n) above and the uses (i)(a)-(e) 

through (iii)(a)-(e) set forth in the preceding paragraph, wherein the compound of the present 

10 invention employed therein is a compound of one of the embodiments, aspects, classes, sub­

classes, or features described above. In all of these embodiments etc., the compound may 

optionally be used in the form of a prodrug or pharmaceutically acceptable salt. 

Additional embodiments of the present invention include each of the 

pharmaceutical compositions, combinations, methods and uses set forth in the preceding 

15 paragraphs, wherein the compound of the present invention or its salt employed therein is 

substantially pure. With respect to a pharmaceutical composition comprising a compound of 

Formula I or its prodrug or salt and a pharmaceutically acceptable carrier and optionally one 

or more excipients, it is understood that the term "substantially pure" is in reference to a 

compound of Formula I, Formula la, Formula lb, Formula Ic or Formula Id or its prodrug or 

20 salt perse. 

Still additional embodiments of the present invention include the 

pharmaceutical compositions, combinations and methods set forth in (a)-(n) above and the 

uses (i)(a)-(e) through (iii)(a)-(e) set forth above, wherein the HIV of interest is HIV-1. Thus, 

for example, in the pharmaceuti cal composition (d), the compound of Formula I, Formula la, 

25 Formula lb, Formula Ic or Formula Id is employed in an amount effective against HIV-1 and 

the anti-HIV agent is an HIV-1 antiviral selected from the group consisting of HIV-1 protease 

inhibitors, HIV-1 reverse transcriptase inhibitors, HIV-1 integrase inhibitors, HIV-1 fusion 

inhibitors and HIV-1 entry inhibitors. 

As used herein, the term "alkyl" refers to a monovalent straight or branched 

30 chain, saturated aliphatic hydrocarbon radical having a number of carbon atoms in the 
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specified range. Thus, for example, "Ci-6 alkyl" (or "C'l-Cg alkyl") refers to any of the 

hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and iso- propyl, 

ethyl and methyl. As another example, "Cl-4 alkyl" refers to n-, iso-, sec- and t-butyl, n- and 

isopropyl, ethyl and methyl. 

5 The term "alkenyl" refers to a monovalent straight or branched chain aliphatic 

hydrocarbon radical containing one carbon-carbon double bond and having a number of 

carbon atoms in the specified range. Thus, for example, "C2-6 alkenyl" (or "C2-C6 alkenyl") 

refers to all of the hexenyl and pentenyl isomers as well as 1 -butenyl, 2-butenyl, 3-butenyl, 

isobutenyl, 1 -propenyl, 2-propenyl, and ethenyl (or vinyl). A class of alkenyls of interest with 

10 respect to the invention are alkenyls of formula -CH=CH-(CH2)l-3CH3. 

The term "alkynyl" refers to a monovalent straight or branched chain aliphatic 

hydrocarbon radical containing one carbon-carbon triple bond and having a number of carbon 

atoms in the specified range. Thus, for example, "C2-6 alkynyl" (or "C2_C6 alkynyl") refers 

to all of the hexynyl and pentynyl isomers as well as 1 -butynyl, 2-butynyl, 3-butynyl, 1-

15 propynyl, 2-propynyl, and ethynyl. 

The term "alkylene" refers to any divalent linear or branched chain aliphatic 

hydrocarbon radical having a number of carbon atoms in the specified range. Thus, for 

example, "-Cl-6 alkylene-" refers to any of the Cj to Cfr linear or branched alkylenes, and 

"-C1-4 alkylene-" refers to any of the C] to C4 linear or branched alkylenes. A class of 

20 alkylenes of interest with respect to the invention is -(CH2)l-6-, and sub-classes of particular 

interest include -(CH2)l-4-, -(CH2>2-4-, ~(CH2)j-3-; -(CH2)2-3-> -(CH2)i-2-s and -CH2~. 

Another sub-class of interest is an alkylene selected from the group consisting 

of -CH2-, -CH(CH3)-, and ~C(CH3)2-

The term "cycloalkyl" refers to any monocyclic ring of an alkane having a 

25 number of carbon atoms in the specified range. Thus, for example, "C3-8 cycloalkyl" (or 
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"C3-C8 cycloalkyl") refers to cyclopropyl cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 

and cyclooctyl. 

The term "cycloalkenyl" refers to any monocyclic ring of an alkene having a 

number of carbon atoms in the specified range. Thus, for example, "C5_8 cycloalkenyl" (or 

5 "C5-C8 cycloalkenyl") refers to cyclopentenyi, cyclohexenyl, cycloheptenyl, and 

cyclooctenyl. 

The term "halogen" (or "halo") refers to fluorine, chlorine, bromine and iodine 

(alternatively referred to as fluoro, chloro, bromo, and iodo). 

The term "haloalkyl" refers to an alkyl group as defined above in which one or 

10 more of the hydrogen atoms have been replaced with a halogen (i.e., F, CI, Br and/or I). 

Thus, for example, "C] -6 haloalkyl" (or "C]-C6 haloalkyl") refers to a Cl to C6 linear or 

branched aLkyl group as defined above with one or more halogen substituents. The term 

"fluoroalkyl" has an analogous meaning except that the halogen substituents are restricted to 

fluoro. Suitable fluoroalkyls include the series (CH2)0-4CF3 (i.e., trifluoromethyl, 2,2.2-

15 trifluoroethyl, 3,3,3-trifiuoro-n-propyl, etc.). A fluoroalkyl of particular interest is CF3. 

The term "C(O)" refers to carbonyl. The terms "S(0)2" and "SO2" each refer 

to sulfonyl. The term "S(O)" refers to sulfmyl. 

An asterisk ("*") at the end of an open bond in a chemical group denotes the 

point of attachment of the group to the rest of the compound. 

20 The term, "aryl" refers to (i) phenyl, (ii) 9- or 10-membered bicyclic, fused 

carbocylic ring systems in which at least one ring is aromatic, and (iii) 11- to 14-membered 

tricyclic, fused carbocyclic ring systems in which at least one ring is aromatic. Suitable aryls 

include, for example, phenyl, naphthyl, tetrahydronaphthyl (tetraiinyl), indenyl, anthracenyl, 

and fluorenvl. A class of aryls of interest with respect to the invention is phenyl and napthyl. 

25 An aryl of particular interest is phenyl. 

The term "heteroaryl" refers to (i) a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, wherein each N 
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is optionally in the form of an oxide, (ii) a 9- or 10-membered bicyclic fused ring system, 

wherein the fused ring system of (ii) contains from 1 to 6 heteroatoms independently selected 

from. N, 0 and S, wherein each ring in the fused ring system contains zero, one or more than 

one heteroatom, at least one ring is aromatic, each N is optionally in the form of an oxide, and 

5 each S in a ring which is not aromatic is optionally S(O) or S(0)2- Suitable 5- and 6-

membered heteroaromatic rings include, for example, pyridyl, pyrrolyl, pyrazinyl, 

pyrimidinyl, pyridazinyl, triazinyl, thienyl, furanyl, imidazolyl, pyrazolyl, triazolyl triazoiyl 

(i.e., 1,2,3-triazolyl or 1,2,4-triazolyl), tetrazolyl, oxazolyl, isooxazolyl, oxadiazolyl (i.e., the 

1,2,3-, 1,2,4-, 1,2,5- (furazanyl), or 1,3,4-isomer), oxatriazolyl, thiazolyl, isothiazolyl, and 

10 thiadiazolyl. Suitable 9- and 10-membered heterobicyclic, fused ring systems include, for 

example, benzofuranyl, indolyl, indazolyl, naphthyridinyl, isobenzofuranyl, benzopiperidinyl, 

benzisoxazolyl, benzoxazolyl, chromenyl, quinoiinyl, isoquinolinyl, cinnolinyl, quinazolinyl, 

tetrahydroquinolinyl, tetrahydroisoquinolinyl, isoindolyl, benzodioxolyl (e.g., benzo-1,3-

0:°> 
dioxolyl: ), benzopiperidinyl, benzisoxazolyl, benzoxazolyl, chromanyl, 

15 isochromanyl, benzothienyl, benzofuranyl, imidazo[l,2-a]pyridinyl, benzotriazolyl, 

dihydroindolyl, dihydroisoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyl, 

CC°3 
quinazolinyl, 2,3-dihydrobenzofiiranyl, and 2,3-dihydrobenzo-l,4-dioxinyl (i.e., ). 

Examples of 4- to 7-membered, saturated heterocyclic rings within the scope 

of this invention include, for example, azetidinyl, piperidinyl, morpholinyl, thiomorpholinyl, 

20 thiazolidinyl, isothiazolidinyl, oxazolidinyl, isoxazolidinyl, pyrrolidinyl, imidazolidinyl, 

piperazinyl, tetrahydrofuranyl, tetrahydrothienyl, pyrazolidinyl, hexahydropyrimidinyl, 

thiazinanyl, thiazepanyl, azepanyl, diazepanyl, tetrahydropyranyl, tetrahydrothiopyranyl, and 

dioxanyl. Examples of 4- to 7-membered, unsaturated, non-aromatic heterocyclic rings 

within the scope of this invention include mono-unsaturated heterocyclic rings corresponding 

25 to the saturated heterocyclic rings listed in the preceding sentence in which a single bond is 

replaced with a double bond (e.g., a carbon-carbon single bond is replaced with a carbon-

carbon double bond). 
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It is understood that the specific rings and ring systems suitable for use in the 

present invention are not limited to those listed in the preceding paragraphs. These rings and 

ring systems arc merely representative. 

Unless expressly stated, to the contrary in a particular context, any of the 

5 various cyclic rings and ring systems described herein may be attached to the rest of the 

compound at any ring atom (i.e., any carbon atom or any heteroatom) provided that the 

attachment is chemically allowed and a stable compound results. 

Unless expressly stated to the contrary, ail ranges cited herein are inclusive. 

For example, a heteroaromatic ring described as containing from "1 to 4 heteroatoms" means 

10 the ring can contain 1, 2, 3 or 4 heteroatoms. It is also to be understood that any range cited 

herein includes within its scope all of the sub-ranges within that range. Thus, for example, a 

heterocyclic ring described as containing from "1 to 4 heteroatoms" is intended to include as 

aspects thereof, heterocyclic rings containing 2 to 4 heteroatoms, 3 or 4 heteroatoms, 1 to 3 

heteroatoms, 2 or 3 heteroatoms, 1 or 2 heteroatoms, 1 heteroatom, 2 heteroatoms, 3 

15 heteroatoms, and 4 heteroatoms. As another example, an aryl or heteroaryl described as 

optionally substituted with "from 1 to 6 substituents" is intended to include as aspects thereof, 

an aryl or heteroaryl substituted with 1 to 6 substituents, 2 to 6 substituents, 3 to 6 

substituents, 4 to 6 substituents, 5 to 6 substituents, 6 substituents, 1 to 5 substituents, 2 to 5 

substituents, 3 to 5 substiuents, 4 to 5 substituents, 5 substituents, 1 to 4 substituents, 2 to 4 

20 substituents, 3 to 4 substituents, 4 substituents, 1 to 3 substituents, 2 to 3 substituents, 3 

substituents, 1 to 2 substituents, 2 substituents, and 1 substituent. 

When any variable (e.g., RA or RB) occurs more than one time in any 

constituent or in Formula I or in any other formula depicting and describing compounds of the 

present invention, its definition on each occurrence is independent of its definition at every 

25 other occurrence. Also, combinations of substituents and/or variables are permissible only if 

such combinations result in stable compounds. 

Unless expressly stated to the contrary, substitution by a named substituent is 

permitted on any atom in a ring (e.g., cycloalkyl, aryl, or heteroaryl) provided such ring 

substitution is chemically allowed and results in a stable compound. 
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As would be recognized by one of ordinary skill in the art, certain of the 

compounds of the present invention can exist as tautomers. All tautomeric forms of these 

compounds, whether isolated individually or in mixtures, arc within the scope of the present 

invention. For example, in instances where an oxo (=0) substituent is permitted on a 

5 heteroaromatic ring and keto-enol tautomerism is possible, it is understood that the substituent 

might in fact be present, in whole or in part, in the hydroxy form. 

A "stable" compound is a compound which, can be prepared and isolated and 

whose structure and properties remain or can be caused to remain essentially unchanged for a 

period of time sufficient to allow use of the compound for the purposes described herein (e.g., 

10 therapeutic or prophylactic administration to a subject). The compounds of the present 

invention are limited to stable compounds embraced by Formula 1, Formula ia, Formula lb. 

Formula Ic or Formula Id. 

As a result of the selection of substituents and substituent patterns, certain 

compounds of the present invention can have asymmetric centers and can occur as mixtures 

15 of stereoisomers, or as individual diastereomers, or enantiomers. All isomeric forms of these 

compounds, whether individually or in mixtures, are within the scope of the present invention. 

The atoms in a compound of Formula I, Formula Ia, Formula lb, Formula Ic or 

Formula Id may exhibit their natural isotopic abundances, or one or more of the atoms may be 

artificially enriched in a particular isotope having the same atomic number, but an atomic 

20 mass or mass number different from the atomic mass or mass number predominantly found in 

nature. The present invention is meant to include all suitable isotopic variations of the 

compounds of generic Formula I. For example, different isotopic forms of hydrogen (H) 

include protium (lH) and deuterium (^H). Protium is the predominant hydrogen isotope 

found in nature. Enriching for deuterium may afford certain therapeutic advantages, such as 

25 increasing in vivo half-life or reducing dosage requirements, or may provide a compound 

useful as a standard for characterization of biological samples. Isotopically-enriched 

compounds within generic Formula I can be prepared without undue experimentation by 

conventional techniques well known to those skilled in the art or by processes analogous to 
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those described in the Schemes and Examples herein using appropriate isotopicaliy-enriched 

reagents and/or intermediates. 

The compounds can be administered in the form of pharmaccutically 

acceptable salts. The term "pharmaceutically acceptable salt" refers to a salt which possesses 

5 the effectiveness of the parent compound and which is not biologically or otherwise 

undesirable (e.g., is neither toxic nor otherwise deleterious to the recipient thereof). Suitable 

salts include acid addition salts which may, for example, be formed by mixing a solution of 

the compound of the present invention with a solution of a pharmaceutically acceptable acid 

such as hydrochloric acid, sulfuric acid, acetic acid, or benzoic acid. When compounds 

10 employed in the present invention carry an acidic moiety (e.g., -COOH or a phenolic group), 

suitable pharmaceutically acceptable salts thereof can include alkali metal salts (e.g., sodium 

or potassium salts), alkaline earth metal salts (e.g., calcium or magnesium salts), and salts 

formed with suitable organic ligands such as quaternary ammonium salts. Also, in the case of 

an acid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can be 

15 employed to modify the solubility or hydrolysis characteristics of th e compound. 

The term "administration" and variants thereof (e.g., "administering" a 

compound) in reference to a compound of Formula I, Formula Ia, Formula lb, Formula Ic or 

Formula Id mean providing the compound or a prodrug of the compound to the individual in 

need of treatment or prophylaxis. When a compound or a prodrug thereof is provided in 

20 combination, with one or more other active agents (e.g., antiviral agents useful for treating or 

prophylaxis of HIV infection or AIDS), "administration" and its variants are each understood 

to include provision of the compound or prodrug and other agents at the same time or at 

different times. When the agents of a combination are administered at the same time, they 

can be administered together in a single composition or they can be administered separately. 

25 As used herein, the term "composition" is intended to encompass a product 

comprising the specified ingredients, as well as any product which results from combining the 

specified ingredients. 

Ingredients suitable for inclusion in a pharmaceutical composition are 

pharmaccutically acceptable ingredients, which means the ingredients must be compatible 

30 with each other and not deleterious to the recipient thereof. 
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The term "subject" as used herein refers to an animal, preferably a mammal, 

most preferably a human, who has been the object of treatment, observation or experiment. 

The term "effective amount" as used herein means that amount of active 

compound or pharmaceutical agent that elicits the biological or medicinal response in a tissue, 

5 system, animal or human that is being sought by a researcher, veterinarian., medical doctor or 

other clinician. In one embodiment, the effective amount is a "therapeutically effective 

amount" for th e alleviation of the symptoms of the disease or condition being treated. In 

another embodiment, the effective amount is a "prophylactically effective amount" for 

prophylaxis of the symptoms of the disease or condition being prevented. The term also 

10 includes herein the amount of active compound sufficient to inhibit HIV reverse transcriptase 

(wild type and/or mutant strains thereof) and thereby elicit the response being sought (i.e., an 

"inhibition effective amount"). When the active compound (i.e., active ingredient) is 

administered as the salt, references to the amount of active ingredient are to the free form (i.e., 

the non-salt form) of the compound. 

15 In the method of the present invention (i.e., inhibiting HIV reverse 

transcriptase, treating or prophylaxis of HIV infection or treating, prophylaxis of, or delaying 

the onset or progression of AIDS), the compounds of Formula 1, Formula Ia, Formula lb, 

Formula Ic or Formula Id optionally in the form of a salt or a prodrug, can be administered by 

any means that produces contact of the active agent with the agent's site of action. They can 

20 be administered by any conventional means available for use in conjunction with 

pharmaceuticals, either as individual therapeutic agents or in a combination of therapeutic 

agents. They can be administered alone, but typically are administered with a pharmaceutical 

carrier selected on the basis of the chosen route of administration and standard pharmaceutical 

practicc. The compounds of the invention can, for example, be administered orally, 

25 parenterally (including subcutaneous injections, intravenous, intramuscular, intrasternal. 

injection or infusion techniques), by inhalation spray, or rectally, in the form of a unit dosage 

of a pharmaceutical composition containing an effective amount of the compound and 

conventional non-toxic pharmaceutically acceptable carriers, adjuvants and vehicles. Liquid 

preparations suitable for oral administration (e.g., suspensions, syrups, elixirs and the like) 

30 can be prepared according to techniques known in the art and can employ any of the usual 
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media such as water, glycols, oils, alcohols and the like. Solid preparations suitable for oral 

administration (e.g., powders, pills, capsules and tablets) can be prepared according to 

techniques known in the art and can employ such solid excipients as starches, sugars, kaolin, 

lubricants, binders, disintegrating agents and the like. Parenteral compositions can be 

5 prepared according to techniques known in the art and typically employ sterile water as a 

carrier and optionally other ingredients, such as a solubility aid. Injectable solutions can be 

prepared according to methods known in the art wherein the carrier comprises a saline 

solution, a glucose solution or a solution containing a mixture of saline and glucose. Further 

description of methods suitable for use in preparing pharmaceutical compositions for use in 

10 the present invention and of ingredients suitable for use in said compositions is provided in 

Remington's Pharmaceutical Sciences. 18th edition, edited by A. R. Gennaro, Mack 

Publishing Co., 1990 and in Remington - The Science and Practice of Pharmacy. 21st edition, 

Lippincott Williams & Wilkins, 2005. 

Formulations of compounds described by Formula I, Formula la, Formula lb, 

15 Formula Ic or Formula Id that result in drug supersaturation and/or rapid dissolution may be 

utilized to facilitate oral drug absorption. Formulation approaches to cause drug 

supersaturation and/or rapid dissolution include, but are not limited to, nanoparticulate 

systems, amorphous systems, solid solutions, solid dispersions, and lipid systems. Such 

formulation approaches and techniques for preparing them are well known in the art. For 

20 example, solid dispersions can be prepared using excipients and processes as described in 

reviews (e.g., A.T.M. Serajuddin, J Pharm Sci, 88:10, pp. 1058-1066 (1999)). 

Nanoparticulate systems based on both attrition and direct synthesis have also been described 

in reviews such as Wu et al (F. Kesisoglou, S. Panmai, Y. Wu, Advanced Drug Delivery 

Reviews, 59:7 pp 631-644 (2007)). 

25 The compounds of Formula I, Formula Ia, Formula lb, Formula Ic or Formula 

Id can be administered orally in a dosage range of 0.001 to 1000 mg/kg of mammal (e.g., 

human) body weight per day in a single dose or in divided doses. One dosage range is 0.01 to 

500 mg/kg body weight per day orally in a single dose or in. divided doses. Another dosage 

range is 0.1 to 100 mg/kg body weight per day orally in single or divided doses. For oral 

30 administration, the compositions can be provided in the form of tablets or capsules containing 
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1.0 to 500 milligrams of the active ingredient, particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 

150, 200, 250, 300, 400, and 500 milligrams of the active ingredient for the symptomatic 

adjustment of the dosage to the patient to be treated. The specific dose level and frequency of 

dosage for any particular patient may be varied and will depend upon a variety of factors 

5 including the activity of the specific compound employed, the metabolic stability and length 

of action of that compound, the age, body weight, general health, sex, diet, mode and time of 

administration, rate of excretion, drug combination, the severity of the particular condition, 

and the host undergoing therapy. Compounds of the invention can be administered as a single 

dose, once-daily or less frequently. 

10 As noted above, the present invention is also directed to use of a compound of 

Formula I, Formula la, Formula lb, Formula Ic or Formula Id with one or more anti-HIV 

agents. An "anti-HIV agent" is any agent which is directly or indirectly effective in the 

inhibition of HIV reverse transcriptase or another enzyme required for HIV replication or 

infection, the treatment or prophylaxis of HIV infection, and/or the treatment, prophylaxis or 

15 delay in the onset or progression of AIDS. It is understood that an anti-HIV agent is effective 

in treating, preventing, or delaying the onset or progression of HIV infection or AIDS and/or 

diseases or conditions arising therefrom or associated therewith. For example, the compounds 

of this invention may be effectively administered, whether at periods of pre-exposure and/or 

post-exposure, in combination with effective amounts of one or more anti-HIV agents 

20 selected from HIV antiviral agents, imunomodulators, antiinfectives, or vaccines useful for 

treating HIV infection or AIDS. Suitable HIV antivirals for use in combination with the 

compounds of the present invention include, for example, those listed in Table A as follows: 

Table A Antiviral Agents for Treating HIV infection or AIDS 

Name Type 

abacavir, ABC, Ziagen® nRTI 

abacavir +]amivudine, Epzicom® nRTI 

abacavir + lamivudine + zidovudine, Trizivir® nRTI 

amprenavir, Agenerase® PI 

atazanavir, Reyataz® PI 

AZT, zidovudine, azidothymidine, Retrovir® nRTI 
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capravirine nnRTI 

darunavir, Prezista® PI 

ddC, zalcitabine, dideoxycytidine, Hivid® nRTI 

ddl, didanosine, dideoxyinosine, Videx® nRTI 

ddl (enteric coated), Videx EC® nRTI 

delavirdine, DLV, Rescriptor® nnRTI 

efavirenz, EFV, Sustiva®, Stocrin® nnRTI 

efavirenz + emtricitabine + tenofovir DF, Atripla® nnRTI + nRTI 

EFdA. (4'-eth.ynyl-2-fluoro-2'-deoxyadenosme) nRTI 

emtricitabine, FTC, Emtriva® nRTI 

emtricitabine + tenofovir DF, Truvada® nRTI 

emvirine, Coactinon® nnRTI 

enfuvirtide, Fuzeon® FI 

enteric coated didanosine, Videx EC® nRTI 

etravirine, TMC-125 nnRTI 

fosamprenavir calcium, Lexiva® PI 

indinavir, Crixivan® PI 

lamivudine, 3TC, Epivir® nRTI 

lamivudine + zidovudine, Combivir® nRTI 

lopinavir PI 

lopinavir + ritonavir, Kaletra® PI 

maraviroc, Selzentry® EI 

nelfinavir, Viracept® PI 

nevirapine, NVP, Viramune® nnRTI 

PPL-3 00 (also known as PL-462) (Ambrilia) PI 

raltegravir, MK-0518, Isentress™ Inl 

ritonavir, Norvir® PI 

saquinavir, Invirase®, Fortovase® PI 

stavudine, d4T ,didehvdrodeoxythymidine, Zerit® nRTI 

tenofovir DF (DF = disoproxil fumarate), TDF, nRTI 

Viread® 

Tenofovir, hexadecyloxypropyl (CMX-157) nRTI 
tipranavir, Aptivus® PI 
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EI = entry inhibitor; FI = fusion inhibitor; M = integrase inhibitor; PI 

= protease inhibitor; nRTI = nucleoside reverse transcriptase inhibitor; 

nnRTI = non-nucleoside reverse transcriptase inhibitor. Some of the 

5 drugs listed in the table are used in a salt form; e.g., abacavir sulfate, 

delavirdine mesylate, indinavir sulfate, atazanavir sulfate, nelfinavir 

mesylate, saquinavir mesylate. 

It is understood that the scope of combinations of the compounds of this 

invention with anti-HIV agents is not limited to the HIV antivirals listed in Table A, but 

10 includes in principle any combination with any pharmaceutical composition useful for the 

treatment or prophylaxis of AIDS. The HIV antiviral agents and other agents will typically be 

employed in these combinations in their conventional dosage ranges and regimens as reported 

in the art, including, for example, the dosages described in editions of the Physicians' Desk 

Reference, such as the 63rd edition (2009) and earlier editions. The dosage ranges for a 

15 compound of the invention in these combin ations can be the same as those set forth above. 

The compounds of this invention are also useful in the preparation and 

execution of screening assays for antiviral compounds. For example, the compounds of this 

invention are useful for isolating enzyme mutants, which are excellent screening tools for 

more powerful antiviral compounds. Furthermore, the compounds of this invention are useful 

20 in. establishing or determining the binding site of other antivirals to HIV reverse transcriptase, 

e.g., by competitive inhibition. 

Compounds of the invention can be prepared by methods well known in the art 

of organic chemistry. See, for example, J. March, 'Advanced Organic Chemistry' 6th Edition, 

John Wiley and Sons. During synthetic sequences it may be necessary and/or desirable to 

25 protect sensitive or reactive groups on any of the molecules concerned. This is achieved by 

means of conventional protecting groups, such as those described in T.W. Greene and P.G.M. 

Wutts 'Protective Groups in Organic Synthesis'1 4th Edition, John Wiley and Sons. The 

protective groups are optionally removed at a convenient subsequent stage using methods 

well known in the art. 
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The compounds of the present invention can be readily prepared according to 

the following reaction schemes and examples, or modifications thereof, using readily 

available starting materials, reagents and conventional synthesis procedures. In these 

reactions, it is also possible to make use of variants which are themselves known to those of 

5 ordinary skill in this art, but are not mentioned in greater detail. Furthermore, other methods 

for preparing compounds of the invention will be readily apparent to the person of ordinary 

skill in the art in light of the following reaction schemes and examples. Unless otherwise 

indicated, all variables are as defined above. 

Scheme I depicts a method for preparing compounds of Formul a 1 in which a 

10 substituted pyrimidinone I-l is halogenated to give 1-2 wherein J is a halogen, typically 

bromine or chlorine. The pyrimidinone can be protected, with for example a 4-

methoxybenzyl group, to give 1-3 wherein PG is the protecting group. 1-3 can be converted to 

1-4 via a nucleophilic aromatic substitution (SNAr) reaction using a suitable phenol and an 

appropriate base, such as potassium carbonate. Removal of the protecting group affords 1-5, 

15 which may be alkylated to give the desired 1-6 with a suitable base and an alkylating agent X-

M-Z wherein X is a suitable leaving group, such as chloro, bromo, iodo, mesyl or tosyl, and 

M is typically CFh. Alternatively, this transformation may be performed under Mitsunobu 

conditions with a suitable alcohol HO-M-Z where M is typically CH2. 
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Scheme I 

Scheme II illustrates another method for preparing compounds of Formula 1. 

Fluorinated pyrimidinone II-l can be prepared using known methodology (see Organic 

Process Research & Development, 2001, 5, 28-36 and Tetrahedron Letters, Vol.30, No.45, pp 

6113-6116, 1989) and may be alkylated to give II-2 via a nucleophilic substitution reaction 

with an alkylating agent X-M-Z wherein X is a leaving group, such as chloro, bromo, iodo, 

mesyl or tosyl, and M is typically CH2. In analogy with Scheme 1, this transformation may 

also be accomplished via a Mitsunobu reaction with a suitable alcohol HO-M-Z wherein M is 

typically CH2. 11-2 can be converted to the desired II-3 via a nucleophilic aromatic 

substitution (SNAr) reaction using a suitable phenol and an appropriate base, for example 

potassium carbonate. 
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Scheme III depicts another method for preparing compounds of Formula I 

5 from commercially available p-ketoester II1-1 wherein L is a halogen, typically bromine or 

chlorine. Ill-1 can be converted via nucleophilic substitution reaction with a suitable phenol 

in the presence of a base, such as potassium carbonate, to give I1I-2. Condensation of III-2 

with formamidine at elevated temperature affords pyrimidinone III-3, which may be 

converted to the compounds of the present invention using either standard alkylation or 

10 Mitsunobu methodology, as described in Scheme I. 

<*%-5 

0 o R,—OH 
V> | XT 

L 

III-l 

°J0 HN^NH* 
R2 O 
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Scheme IV depicts another method for preparing compounds of Formula I in 

which IV-1 can be alkylated with a suitable alkylating agent TV-2, wherein L is a suitable 

leaving group, for example chloro, bromo, iodo, mesyl or tosyl, in the presence of a base such 

as potassium carbonate or A^TV-diisopropylethylamine or, wherein L is hydroxyl, via a 

5 Mitsunobu reaction to afford a methyl-protected intermediate IV-3. Removal of the methyl 

protecting group, using for example TMSC1 and Kl, gives the desired IV-4. The 

methodology depicted in Scheme IV is not limited to the preparation of compounds of 

Formula I wherein Z is a pyridazinone, but straightforward variations can also be used to 

prepare examples wherein Z is an alternative heterocycle as defined above. 

IV-1 IV-3 IV-4 

In Scheme V, another method for preparing compounds of Formula I wherein 

15 Z is a substituted pyridazinone is shown. The ester V-l may be brominated under standard 

conditions to give V-2, which can be protected, with for example a 4-methoxybenzyl group, 

to give V-3 wherein FG is the protecting group. Reduction of the ester using a reducing 

agent such as sodium borohydride or lithium aluminum hydride provides the alcohol V-4, 

which can be used directly to give V-6 via a Mitsunobu reaction. Alternatively, V-4 may be 

20 converted to V-5 wherein L is a suitable leaving group, such as chloro, bromo, mesyl or tosyl, 

and V-5 may be used to alkylate 1-5 under basic conditions to provide the key intermediateV-

6, which may be used to provide a variety of compounds of interest. For example, the 

bromopyridazinone V-6 can be converted to V-7 wherein R5 is aryl or heteroaryl via a 

palladium-catalyzed transformation, such as a Suzuki reaction with a suitable aryl or 

25 heteroaryl boronic acid or ester, or a Stille coupling with a suitable aryl or heteroaryl stannane 
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derivative. The bromopyridazinone V-6 can also undergo a number of other palladium-

catalyzed reactions and transformations including cyanation with ZnCN2, carbonylation with 

CO and an alcohol, such as methanol, Buchwald animation and Hcck reaction to give V-7 

wherein R5 is a cyano, amine, ester or alkene substituent, respectively. The 

5 bromopyridazinone V-6 may also be converted to V-7 via nucleophilic aromatic substitution 

(SNAr) reaction with a suitable nucleophile, including for example thiol, alcohol, amine or 

heteroaryl such as pyrazole or triazole, in the presence of a suitable base. Finally, V-7 can be 

deprotected to give the desired V-8. 

10 Scheme V 

V-l 
<R1)o-
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'pd' chemistry or SNAr 
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Scheme VI illustrates a method for preparing compounds of Formula I wherein 

Z is an isomer of the pyridazinones described in Scheme V. The halogenated pyridazinone 
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intermediate VI-1 can be converted to VI-2 using similar methodology to that described in 

Scheme V. For example, compounds of the present invention wherein Rs is aryl or heteroaryl 

may be obtained via a Suzuki reaction with a suitable aryl or hctcreoaryl boronic acid or ester, 

or via a Stille coupling with a suitable aryl or heteroaryl stannane, in the presence of a suitable 

5 palladium catalyst. The halopyridazinone VI-1 can also undergo a number of other 

palladium-catalyzed reactions and transformations including cyanation with ZnCN2, 

carbonylation with CO and an alcohol such as methanol, Buchwald amination and Heck 

reaction to give VI-3 wherein. Rs is a cyano, amine, ester or alkene substituent, respectively. 

Deprotection, with for example TMSC1 and Kl, can afford the desired product VI-3. 

[L= CI or Br] 
VI-1 VI-2 

VI-3 

Scheme VII illustrates a method for preparing compounds of Formula I 

15 bearing a difluoroalkyl substituent. The suitably protected ketone VII-3 can be prepared from 

VII-1 via a Stille coupling followed by hydrolysis of VII-2. VII-3 can be fluorinated with a 

fluoritiating agent such as DAST to give the difluoroethyl derivative VIM. The protecting 

group PG may be removed to give the alcohol VII-5 which can be converted to the desired 

VII-7 via a Mitsunobu reaction with an appropriate pyrimidinone (1-5) followed by removal 
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of the methyl protecting group. Alternatively VII-5 can. be converted to VI1-6 wherein L is a 

good leaving group, such as halo, mesyl or tosyl. VI1-6 may be used to alkylate 1-5 in the 

presence of a suitable base to provide, after deprotection, VII-7. 

Scheme VII 

PG ^ „ vo a, 
CI VII-2 

VIM 

(R^0-5 

o RA F xoix 
H 

VII-7 

Scheme VIII illustrates methods that may be used to prepare compounds of 

Formula I wherein Z bears a substituent such as hydroxyalkyi, formyl, keto, fluoroalkyl or 

10 difhioroalkyl. Coupling of pyrimidinone VIII-1 with a suitably functionalized and protected 

pyridazinone VIII-2, in which L is a leaving group such as chloro, bromo, or mesyl, provides 

VIII-3, which can be deprotected to give the hydroxymethyl derivative VIII-4. Alcohol VIII-

4 can be deprotected to give the desired hyroxyalkyl derivative or undergo a number of 

functional group transformations, such as fluorination with DAST to give VIII-6 and 
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oxidation with, for example, Dess-Martin periodinane to give VIII-5. The aldehyde VIII-5 

may also be fluorinated with, for example, DAST to give VIII-7 or be converted to alcohol 

VIII-8, in which A is an alkyl substituent, via a Grignard reaction with an alkylmagnesium 

bromide reagent. The secondary alcohol VITI-8 may be deprotected to give desired secondary 

5 alcohol or treated with DAST and deprotected to provide the corresponding fluoride VII1-9. 

Alternatively, VIII-8 can be oxidized to give ketone VIII-10, which may be fluorinated then 

deprotected to give VIII-11 as previously described. Variations of the methods and functional 

group transformations illustrated in Scheme VIII may be used to prepare other compounds of 

Formula I in which Z is a heteroaryl ring other than the pyridazinone shown. Additionally, it 

10 may be advantageous to perform some of the functional group transformations earlier in the 

synthesis to prepare suitably functionalized intermediates such as HO-M-Z or X-M-Z as 

described in the Schemes I - III above. 
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VIII-11 2. Deprotection V1II-I0 

Scheme IX depicts another method for preparing compounds of Formula I bearing a variety of 

5 substituents R5. The methylsulfone-substituted pyrimidine IX-1 can be converted to IX-2 via 

a nucleophilic aromatic substitution reaction with a suitable nucleophile, such as an amine, a 

phenol, an alcohol, or a heteroaryl ring, such as pyrazole or triazole, in the presence of a 

suitable base, such as potassium carbonate or triethylamine. Sulfone IX-1 can also be 

converted to IX-2 wherein R5 is alkyl via a Grignard reaction with an alkylmagnesium 

10 bromide. Finally, IX-2 may be deprotected to give the desired IX-3. 
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Scheme IX 
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Methods 

5 General Chemical. Procedures: All reagents were either purchased from 

common commercial sources or synthesized according to literature procedures beginning 

from commercial reagents. Commercial reagents were used without further purification. 

Unless otherwise indicated, percent is percent by weight given the component and the total 

weight of the composition, temperature is in °C or is at ambient temperature and pressure is at 

10 or near atmospheric. *H NMR spectra were obtained on a Varian VNMR System 400 (400 

MHz) and are reported as ppm downfieid from Me4Si with number of protons, multiplicities, 

and coupling constants in Hertz indicated parenthetically. Where LC/MS data are presented, 

analyses was performed using an Agilent 611 OA MSD or an Applied Biosystcms API-100 

mass spectrometer. The parent ion is given. Preparative HPLC was performed on a Waters 

15 preparative HPLC system fitted with a Waters Xselect.Cl 8 column, typically using gradient 

elution with water/acetonitrile containing 0.075% trifluoro acetic acid. Flash column 

chromatography was performed using pre-packed normal phase silica from Biotage, Inc. or 

bulk silica from Fisher Scientific. Unless otherwise indicated, column chromatography was 

performed using a gradient elution of petroleum ether/ethyl acetate, from petroleum ether 

59 



WO 2014/058747 PCT/US2013/063612 

100% to 100% ethyl acetate. The term "room temperature" in the examples refers to the 

ambient temperature which was typically in the range of about 20 °C to about 26 °C. 

The following abbreviations h. 

5 Abbereviations 

AcOH = acetic acid 

CAN = eerie amonrum nitrate 

DAST = (diethylamino)sulfur trifluoride 

DCE - 1,2-dichloroethane 

DEAD ^ diethyl azodicarboxylate 

DHP ~ 3s4-dihydro-2tf-pyran 

DIBAL-H = diisobutylaluminum hydride 

DIPEA - diisopropylethylamine 

DMF = MN-dimethylformamide 

Dess-Martin periodinane = 1,1,1-

Triacetoxy-1,1 -dihydro-1,2-benziodoxol-

3(lH)-one 

DMSO dimethyl sulfoxide 

EDTA = ethylenediaminetetraacetic acid 

EtOAc =* ethyl acetate 

EtOH = ethanol 

FBS = fetal bovine serum 

HIV = human immunodeficiency virus 

HPLC = high performance liquid 

chromatography 

hr = hour 

LCAP = liquid chromatography area percent 

LC-MS *= liquid chromatography-mass 

spectroscopy 

e the indicated meanings: 

LDA = lithium diisoproplyamide 

m-CPBA = 3-chloroperbenzoic acid 

Me = methyl 

MeOH - methanol 

Me-THF = 2-methyltetrahydrofuran 

min = minute 

NBS = jV-bromosuccinimide 

NHS = normal human serum 

NMP = N-m ethyl-2-pyrrol i dinone 

NMR = nuclear magnetic resonance 

PBS = phosphate buffered saline 

PMB = 4-methyoxybenzyl 

PMBC1 = 4-methoxybenzyl chloride 

PPTS = 4-toluenesulfonic acid 

r.t. = room temperature 

SNAr = nucleophilic aromatic substitution 

TBAF = tetrabutylammonium fluoride 

Tc = thiophene carboxylate 

t-BuOH - terf-butanol 

THF = tetrahydrofuran 

TFA = trifluoroacetic acid 

TFAA = trifluoroacetic anhydride 

TLC = thin layer chromatography 

TMSC1. - trimethylsilyl chloride 
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Example 1: 

3'Chloro-5-((6-oxo-l-((5-oxo-5,6-dihydropyrido[2,3-d]pyridazin-8-yI)methyl)-4-
(trifSuoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitriIe 

Step 1: 8-(bromomethyl)pyrido[2,3-d]pyridazw-5(6H)-one 
o ° 

To a solution of 8-methylpyrido[2,3-d]pyridazin-5(6H)-one (300 mg, 1.86 mmol) in 

CHCI3 (5 mL) was added NBS (363 mg, 2.05 mmol) and benzoyl peroxide (225 mg, 
10 0.93 mmol) in turn. The mixture was stirred at 80 °C for 6 hr. After cooling to room 

temperature, the mixture was concentrated under reduced pressure and the residue 
was purified by preparative TLC (petroleum ether/ethyl acetate (1:1) as eluent) to 
afford 8-(bromomethyl) pyrido[2,3-d]pyridazin-5(6H)-one (210 mg). 

MS (ESI) m/z 240, 242 (M+H)+ 

Step 2: 5-bromo-6-(trifluoromethyl)-4(3H)-pyrimidione 

)(V —-
F3C^^N F3C'^^N 

To a solution of 8-(bromomethyl) pyrido[2,3-d]pyridazin-5(6H)-one (0.3 g, 1.8 

20 mraol) in acetic acid (2 mL) was added CH3COOK (0.54 g, 5.5 mmol). Then, to the 

mixture was added a solution of Br2 in acetic acid (1 mL) dropwise. The mixture was 

heated to 80 C and stirred overnight. After cooling to room temperature, the mixture 

was diluted with EtOAc, washed with water and brine, dried over Na2SC>4, and 

evaporated to afford 5-bromo-6-(trifluoromethyl)-4(3H)-pyrimidione (0.3 g). 
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Step 3: 5-bromO'3-(4-methoxybenzyl)-6-(trifluoromethyi)pyrimidin-4(3H)-one 
o o 

NH Br. 

To a solution of 5-bromo-6-(trifluoromethyl)pyrimidin-4(3H)-one (190 mg, 0.91 

5 mmol) inDMF (2 mL) was added K2CO3 (250 mg, 1.82 mmol) and PMBC1 (210mg, 

1.3 mmol). The mixture was stirred at room temperature for 5 hr. The mixture was 

poured into water, and extracted with EtOAc (40 mL x 3). The organic layer was 

washed with water and brine, dried over anhydrous Na2S04 and concentrated. The 

residue was purified by column chromatography on silica gel (petroleum ether/ethyl 

10 acetate (5:1 to 1:1) as eluent) to afford 1 5-bromo-3-(4-methoxybenzyl)-6-

(trifluoromethyl)pyrimidin-4(3H)-one (80 mg). 
1H-NMR J000159069 HI 1896-016-3 CDCI3, 400 MHz 5 7.97 (s, 1H, ArH), 7.27 (d, 

.7-8.8, 2H, ArH), 6.87 (d, .7-8,8, 2H, ArH), 5.04 (s, 2H, CH), 3.78 (s, 3H, CH). 

15 Step 4: 3-chloro-5-(l~(4-methoxybenzyl)-6-oxo-4~(trifluoromethyl)-l,6-
dihydropyrimidin-5-yloxy)benzonitrile 

To a solution of 5-bromo-3-(4-methoxybenzyl)-6-(trifluoromethyl)pyrimidin-4(3H)-

one (5 g, 13.8 mmol) in NMP (50 mL) was added IC2CO3 (5.7 g, 41.3 mmol) and 3-

20 chloro-5-hydroxy-benzonitrile (3.2 g, 20.7 mmol). The mixture was stirred at 120 C 
for 20 hr. The mixture was poured into water, and extracted with EtOAc (60 mL><3). 

The organic layer was washed with water and brine, dried over anhydrous Na2S04, 

and concentrated. The residue was purified by column chromatography (petroleum 

ether/ethyl acetate (5:1 to 1:1) as eluent) to afford 3-chloro-5-(l-(4-methoxybenzyl)-

25 6-oxo-4-(trifluoromethyl)~l,6- dihydropyrimidin-5-yloxy)benzonitrile (3.5 g). 
JH-NMR J000169946 HI 1896-128-3 DMSO, 400 MHz 5 8.86 (s, 1H, ArH), 7.76 (s, 

1H, ArH), 7.70 (s, 1H, ArH), 7.68 (s, 1H, ArH), 7.34 (d, .7=8.6, 2H, ArH), 6.90 (d, 
.7=8.6, 2H, ArH), 5.10 (s, 2H, CH), 3.72 (s, 3H, CH). 
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Step 5: 3-chloro-5-(6-oxo-4-(trifl.uoromethyl)-l, 6-dihydropyrimidin-5-
yloxy)benzonitrile 

cl 

NH 

5 To a solution of 3-chIoro-5-( 1 -(4-methoxybenzyl)-6-oxo-4-(trifluoromethyl)-1,6-

dihydropyrimidin-5-yloxy)benzonitrile (2 g, 4.6 mmol) in CH3CN (20 mL) and H2O 

(8 mL) was added Ce(NH<02(NO3)e (10 g, 18.4 mmol) in portions. The mixture was 

stirred at room temperature overnight and then poured into water, and extracted with 

EtOAc (60 mL x 3). The organic layer was washed with water and brine, dried over 

10 anhydrous Na2SG4, and concentrated. The residue was purified by column 

chromatography on slica gel (petroleum ether/ethyl acetate (5:1 to 1:1) as eluent) to 

afford 3-chloro-5-(6-oxo-4-(tri.fluoro methyl)-1,6-dihydropyrimidin-5-

yloxy)benzonitrile (0.8 g) 
1H-NMR J000170654 HI 1896-138-3 DMSO, 400 MHz S 13.59 (s, 1H, NH), 8.36 (s, 

15 1H, ArH), 7.76 (s, 1H, ArH), 7.73 (s, ]H, ArH), 7.70 (s, 1H, ArH). 

Step 6: 3-chloro-5-((6-oxo-l-((5-oxo-5,6-dihydropyrido[2,3-d]pyridazin-8-
yl)methyl)- 4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

20 A mixture of 8-(bromomethyl) pyrido[2,3-d]pyridazin-5(6H)-one (210 mg, 0.895 

mmol), 3-chloro-5-((6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy) 

benzonitrile (300 mg, 0.95 mmol) and potassium carbonate (360 mg, 2.625 mmol) in 

DMF (3 mL) was stirred at r.t. for 1 hr. The mixture was filtered and the residue was 

purified by preparative HPLC to give 3-chloro-5-((6-oxo-l-((5-oxo-5,6-

25 dihydropyrido[2?3-d]pyridazin-8-yl)methyl)-4- (trifluoromethyI)-l,6-

dihydropyrimidin-5-yl)oxy)benzonitrile (220 mg). 

H 
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XH NMR (DMSO-</<5, 400 MHz): 5 9.16 (dd, J} = 1.6 Hz, J2 = 4.4 Hz, 1H), 8.83 (s, 

1H), 8.59 (dd, J, = 1.6 Hz, J2 = 8.0 Hz, 1H), 7.89 (dd, J} = 4.8 Hz, J2 - 8.0 Hz, 1H), 

7.75 (t, J = 0.8 Hz, 1H), 7.60-7.66 (m, 2H), 5.61 (s, 2H). 

MS (ESI) m/z 476, 478 (M+H)+ 

Example 2: 

3'Chioro-5-((l-((5-hydroxypyrazin-2-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-
dlhydro pyrimidin-5-yl)oxy)benzonitrile 

To a solution of (5-cbioropyrazin-2-yl)methanoI (750 mg, 5.2 mmol) and DIPEA 

(1.34 g, 10.4 mmol) in dichloromethane (10 mL) was added methanesulfonyl chloride 

15 (1.18 g, 10.4 mmol) dropwise at 0 C. The resulting mixture was stirred at r.t. for 0.5 

hr. The mixture was diluted with ethyl acetate (30 mL) and washed with water, dried 

over sodium sulfate, filtered and concentrated under reduccd pressure to give (5-

chloropyrazin-2-yl)methyl methanesulfonate (800 mg). 

MS (ESI): m/z 223, 225 (M+H)+ 

20 

Step 2: 3-chloro-5-((l-((5-chloropyrazin-2-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6 -
dihydropyrimidin-5~yl)oxy)benzonitrile 

A mixture of (5-chloropyrazin-2-yl.)methyl methanesulfonate (800 mg, 3.6 mmol), 3-

25 chloro-5-((6-oxo-4-(tri.fluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy) benzonitrile (as 

10 
Step 1: (5-chloropyrazin-2-yl)methyl methanesulfonate 
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described in Step 5 of Example 1) (907 mg, 2.88 mmol) and potassium carbonate 

(993 mg, 7.2 mmol) in DMF (10 mL) was stirred at r.t. for 3 hr. Water (20 mL) was 

added and the mixture was extracted with ethyl acetate (20 mL x 3). The combined 

organic extracts were dried over sodium sulfate, filtered and concentrated under 

reduced pressure to give 3-chloro-5-((l-((5-chloropyrazin-2-yl) m.ethyi)-6-oxo-4-

(trifluoromethyl)-l,6- dihydropyrimidin-5-yl)oxy)benzonitrile (370 mg). 

MS (ESI): m/z 442, 444 (M+H)+ 

Step 3: 3-chloro-5-((l-((5-hydroxypyrazin~2-yl)methyl)-6-oxo~4-('trifluoromethyl)~ 
l,6-dihydropyrimidin-5-yi)oxy)benzonitrile 

A solution of 3-chloro-5-((l-((5-chloropyrazin-2-yl)methyl)-6-oxo-4-

(trifluoromethyl)- l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (200 mg, 0.45 mmol) 

in TFA (2 mL) was heated to 120 C for 40 min under microwave. After cooling to 

r.t., the mixture was concentrated under reduced pressure. The residue was purified 

by preparative HPLC to give 3-chloro-5-((l-((5-hydroxypyrazin-2-yl)methyl)-6-oxo-

4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy) benzonitrile (60 mg). 

*H NMR (CD30D, 400 MHz): 5 8.62 (s, IH), 8.05 (s, IH), 7.53 (s, IH), 7.52 (s, IH), 

7.34 (s, 2H), 5.06 (s, 2H). 
MS (ESI) m/z 424, 426 (M+H)4 

Example 3: 
3-chloro-5-((l-((4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)methyl)-6-oxo-4-

(trifiuoromethyl)-l,6-dihydropyrimidin-5~yl)oxy)benzonitrile 
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Step 1: 3-chloro-5-((l~((4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)methyl)-6-oxo -4-
(trifluoromethyl)~l!6-dihydropyrimi.din-5-yl)oxy)benzonimle 

To a suspension of 3-ch.loro-5-((l-((5-hydroxypyrazin-2-yl)methyl)-6-oxo-4-

(trifluoromethyl) -l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (30 rag, 0.07 mmol) 

and CS2.CO3 (68 mg, 0.21 mmol) in 1,4-dioxane was added CH3I (30 mg, 0.21 mmol). 

The mixture was stirred at r.t for 20 hr, filtered and concentrated under reduced 

pressure. The residue was purified by preparative HPLC to give the desired product 

3-chloro-5-(( 1 -((4-methyl-5-oxo-4,5-dih.ydro pyrazin-2-yl)methyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (10 mg). 

NMR (CD30D, 400 MHz): 5 8.63 (s, IH), 8.01 (s, IH), 7.71 (s, IH), 7.54 (s, IH), 
7.35 (dd, J, = 2.4 Hz, J2 = 4.4 Hz, IH), 7.33 (d, J = 2.4 Hz, IH), 5.06 (s, 2H), 3.50 (s, 

3H). 
MS (ESI) m/z 438,440 (M+H)+ 

Example 4: 
3-chloro-5-((6-oxo-l-((3-oxo-3,4-dihydropyrazin-2-vl)methyl)-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step I: (3-methoxypyrazin-2-yl)methanol 
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0 

-85= ( 

N 

N u 

OH 

To a suspension of methyl 3-methoxypyrazine-2-carboxylate (1.0 g, 6.9 mmol) and 

CaCl2 (0.4 g, 3.5 mmol) in ethanol (15 mL) was added NaBHLi (0.4 g, 10.4 mmol) in 
portions at 0 C. The resulting mixture was stirred at r.t. for 2 hr. Water (20 mL) was 

5 added and the mixture was extracted with ethyl acetate (50 mL x 3). The combined 

organic extracts were washed with aq. HC1 (2 N), dried over sodium sulfate, filtered 

and concentrated under reduced pressure. The residue was purified by preparative 

TLC (petroleum ether/ethyl acetate (1:1) as eluent) to give (3-methoxypyrazin-2-

yl)metbanoi (220 mg). 
10 MS (ESI) m/z 141 (M+H)+ 

Step 2: 3-chloro-5-((l-((3-methoxypyrazin-2-yl)methyl)-6-oxo-4-(trifluoromethyl) -
1,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

15 To a solution of (3 -methoxypyrazin-2-y 1 )methanol (220.0 mg, 1.6 mmol), 3-chloro-5-

((6-oxo-4-(trifluoromethyl)-l ,6-dihydropyrimidin-5-yl)oxy)benzonitrile (as described 

in Step 5 of Example 1) (0.6 g, 1.9 mmol) and PPh3 (0.6 g, 2.4 mmol) in 

dichioroniethane (10 mL) was added dropwise DEAD (0.56 g, 3.2 mmol) at 0 C under 

a nitrogen- atmosphere. The mixture was stirred at r.t. for 1 hr. Water (10 mL) was 

20 added and the mixture was extracted with dichloromethane (20 mL x 3). The 

combined organic extracts were dried over sodium sulfate, filtered and concentrated 

under reduced pressure. The crude product was purified by chromatography on silica 

gel (petroleum ether/ethyl acetate (10:1 to 6:1) as eluent) to give 3-chioro- 5-((l-((3-

methoxypyrazin-2-yl)methyl)-6-oxo-4-(trifhioromethyl.)-l,6-dihydropyrimidin-5-

25 yl)oxy)benzonitrile (160 mg). 
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lH NMR(CD30D, 400 MHz) 5 8.53 (s, IH), 8.08 (s, IH), 8.06 (s, IH), 7.51 (s, IH), 
7.35 (s, 1H), 730 (s, 1H), 5.35 (s, 2H), 4.04 (S, 3H). 

MS (ESI) m/z 440, 442 (M+H)+ 

5 Step 3: 3-chloro-5~((6-oxo-l-((3-oxo-3,4-dihydropyrazin-2-yl)methyl)-4-
(trifluoromethyl) -l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a mixture of 3-chloro-5-((l-((3-methoxypyrazin-2-yI)methyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (120.0 mg, 0.3 mmol) 

10 and Kl (68.0 mg, 0.4 mmol) in dichloromethane (3 mL) was added TMSC1 (43.6 mg, 
0.4 mmol) at r.t. The mixture was stirred at r.t. for 3 hr. Water (10 mL) was added 

and the mixture was extracted with dichloromethane (10 mL * 3). The combined 

organic extracts were dried over sodium sulfate, filtered and concentrated under 

reduced pressure. The residue was purified by preparative HPLC to give the desired 

15 product 3-chioro-5-((6-oxo-l- ((3-oxo-3,4-dihydropyrazin-2-yl)methyl.)-4-
(trifluoromethyl)-l ,6-dihydropyrimidin-5-yi)oxy)benzonitrile (80 mg). 
lB. NMR (CD30D, 400 MHz) 8 8.50 (s, IH), 8.20 (s, IH), 7.52 (d, J = 6.4 Hz,lH), 

7.38 (s, IH), 7.35 (d, / = 5.3 Hz, IH), 7.30 (s, IH), 5.29 (s, 2H). 

MS (ESI) m/z 424,426 (M+H)+ 

20 
Example 5: 

3-chloro-5-((6-oxo-l-((3-oxo-2,3-dihydropyridazin-4-yl)methy]) -4-

(trifluoromethyl) -l,6-dihydropyrimidin-5-yi)oxy)benzonitriIe 

25 
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Step 1: (3-methoxypyridazin-4-yl)methanol 

•OH 

(3-methoxypyridazin~4-yl)methanol was prepared by reduction of methyl 3-methoxy 

pyridazine-4-carboxylate using a method similar to that described for Example 4. 

Step 2: 3-chloro-5-((l-((3-methoxypyridazin-4-yl)methyl)-6-oxo-4-(trifI.uoromethyl)-

l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

10 To a solution of (3-methoxypyridazin-4-yl)methanol (80 mg, 0.57 mmol) and DIPEA 

(110 mg, 0.86 mmol) in dichloromethane (3 mL) was added methanesulfonyl chloride 

(130 mg, 1.14 mmol) dropwise at 0 C. The mixture was stirred at r.t. for 1 hr, diluted 

with dichloromethane and washed with water. The organic layer was dried over 

sodium sulfate, filtered and concentrated under reduced pressure to give (3-

15 methoxypyridazin-4-yl)methyl methanesulfonate (120 mg crude). This was added to 

mixture of 3-chloro-5-((6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitriie (as described in Step 5 of Example 1) (150 mg, 0.48 mmol), LiBr 

(82 mg, 0.96 mmol) and potassium carbonate (138 mg, 0.96 mmol) in DMF (5 mL) 

and stirred at 70 C for 1 hr. After cooling, the mixture was diluted with water (15 

20 mL) and extracted with ethyl acetate (15 mL * 2). The combined organic extracts 

were dried over sodium sulfate, filtered and concentrated under reduced pressure to 

give 3-chloro-5-((l-((3-methoxypyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-

l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (60 mg) which was used in the next step 

without further purification. 

25 MS (ESI) m/z 438, 440 (M+H)+ 

Step 3: 3-chloro-5-((6-oxo-l-((3-oxo-2,3-dihydropyridazi.n~4-yl)methyl)-4-

(trifluoromethyl) -l,6-dihydropyrimidin-5-yl)oxy)benzomtrile 
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To a mixture of 3-chloro-5-((l-((3-methoxypyridazin-4-yl)mcthyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (60 mg, 0.137 mmol) 

and Kl (45 mg, 0.274 mmol) in acetonitrile (3 mL) was added TMSC1 (30 mg, 0.274 

mmol) dropwise at r.t. After addition, the mixture was heated to 60 C for 1 hr. After 

cooling to r.t., the reaction mixture was concentrated under reduced pressure. The 

residue was purified by preparative HPLC to afford 3-chloro-5-((6-oxo-l -((3-oxo-

2.3-dihydropyridazin -4-yl)methyl)-4-(trifluoromethyl) -1,6-dihydropyrimidm-5-

yl)oxy)benzonitrile (30 mg). 

hi NMR (CD3OD, 400MHz): 5 8.66 (s, IH), 7.84 (d, J = 4.0 Hz, IH), 7.54(s, IH), 

7.36-7.41 (m, 3H), 5.06 (s, 2H). 

MS (ESI): m/z 424, 426 (M+H)+ 

Example 6: 

3-chloro-5-((6-oxo-l-((6-oxo-5-(trifluoromethyl)-l,6-dihydropyridazin-3-
y!)methyl)-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrlle 

Step 1: 6-(bromomethyl)-4-(trijluoromethyl)pyridazin-3(2H)-one 

To a mixture of 6-methyl-4-(trifluoromethyl)pyridazin-3(2H)-one (2 g, 11.2 mmol) in 

20 mL of CCI4 was added NBS (3 g, 17.2 mmol) and benzoyl peroxide (100 mg) at 
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r.t. The resulting mixture was heated at reflux for 18 hr. LCMS showed the reaction 

completed, the mixture was poured into icc-water and extracted with 

dichloromcthane. The combined extracts were dried and concentrated under reduced 

pressure. The residue was purified by column chromatography on silica gel 

5 (petroleum ether/ethyl acetate (5: 1) as eluent) to afford 6-(bromomethyl)-4-

(trifluoromethyl) pyridazin-3(2H)-one (1.4 g). 

Step 2: 3-chloro-5-((6-oxo-l-((6-oxo-5-(trifluoromethyl)-l,6-dihydropyridazin-3-yl) 
meihyl)-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

A mixture of 3-chloro-5-(6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yloxy) 

benzonitrile (as described in Step 5 of Example 1) (400 mg, 1.27 mmol), 6-

(bromomethyl)-4-(trifluoromethyl)pyridazin-3(2H)-one (260 mg, 1.0 mmol) and 

15 potassium carbonate (170 mg, 1.23 mmol) in DMF (6 mL) was stirred at room, 

temperature for 18 hr. The mixture was diluted with water, extracted with ethyl 

acetate. The combined organic layers were washed with water and brine, dried over 

sodium sulfate, filtered and under reduced pressure. The residue was purified by 

preparative HPLC to afford 3-chloro-5-((6-oxo-l-((6-oxo-5-(trifluoromethyl)-l,6-
20 dihydropyridazin-3-yl) methyl)-4-(trifluoromethyi)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (300 mg). 

NMR (DMSCM6, 400 MHz): 5 13.72 (s, IH), 8.77 (s, IH), 8.02(s, IH), 7.78 (s, 

1H), 7-71 (s, IH), 7.68 (s, IH), 5.19 (s, 2H). 
MS (ESI) m/z 492,494 (M+H)+ 

10 

25 
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Example 7: 

3-chloro-5-((6-oxo-l-((6-oxo-l,6~dihydropyridazin-3-yl)meth\i)-4-
(trifluoromethyl)-l,6-dihydropyrimidin-5-yI)oxy)benzonitrile 

5 
Step 1: (6-methoxypyridazin-3-yl)methanol 

O 

To a solution of methyl 6-methoxypyridazine-3-carboxylate (10 g, 62.8 mmol) in 

THF (200 mL) and MeOH (40 mL) was added a mixture of NaBH4 (10.2 g, 283 

10 mmol) and CaCl2 (10.2 g, 92 mmol) in portions. The mixture was stirred at room 

temperature for 30 min, quenched with saturated NH4CI, then extracted with ethyl 
acetate (80 mL x 3). The organic layer was washed with water and brine, dried over 

anhydrous sodium sulfate, filtered and concentrated under reduced pressure to afford 

(6-methoxypyridazin-3-yl)methanol (3.6 g). 

15 MS (ESI) m/z 141 (M+H)+ 

Step 2: 3-chloro-5'((l-((6-methoxypyridazin-3-yl)methyl)-6-oxo-4-(trijluoromethyi)' 
1,6- dihydropyrimidin-5-yl)oxy)benzonitrUe 

To a solution of (6-methoxypyridazin-3-y])methanol (3.6 g crude, 25.7 mmol) and 

ethyl acetate (16 mL, 115 mmol) in dichloromethane (100 mL) was added 

methanesulfonyl chloride (77 mg, 0.67 mmol) slowly at -60 C. The mixture stirred at 
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room temperature for 2 hr, quenched with saturated NaHCO?, and extracted with ethyl 

acetate (60 mL * 3). The organic layer was washed with water and brine, dried over 

anhydrous sodium sulfate, filtered and concentrated under reduced pressure to afford 

the crude product (crude 3.7 g, 66%) used next step without purification. 

5 To a solution of 3-chloro-5-((6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yi) 

oxy)benzonitrile (as described in Step 5 of Example 1) (4.5 g, 14.2 mmol) in DMF 

(50 mL) was added EtVN (4.2 mL, 30 mmol) and (6-methoxypyridazin-3-yl)methyl 

methanesulfonate (crude 3.7 g, 17 mmol). The mixture was stirred at room 

temperature for 5 hr. The reaction mixture was poured into water, extracted with 

10 ethyl acetate (60 mL x 3). The organic layer was washed with water and brine, dried 

over anhydrous sodium sulfate, filtered and concentrated under reduced pressure .The 

residue was purified by column (petroleum ether/ethyl acetate (3:1) as eluent) to 

afford 3-chloro-5-((l-((6-methoxypyri.dazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-

1,6- dihydro pyrimidin~5-yl)oxy)benzonitrile (1.2 g). 

15 MS (ESI) m/z 438, 440 (M+H)+ 

Step 3: 3-chloro-5-((6-oxo-l-((6-oxo~l,6-dihydropyridazin-3-yl)methyl)-4-

(trifluoromethyl) -l,6-dihydropyrimidin-5~yl)oxy)benzonitrile 

20 To a mixture of 3-chloro-5-((l-((6-methoxypyridazin-3-yl)methyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (1.2 g, 2.7 mmol) and 

Kl (1.5 g, 9 mmol) in CH5CN (30 mL) was added TMSCl (1.5 mL, 15 mmol) at r.t. 

The mixture was stirred for 30 min then heated to 60 C for 6 hr. After cooling to r.t., 

the mixture was quenchcd with MeOH and concentrated under reduced pressure. The 

25 residue was purified by preparative HPLC to afford 3-chloro-5-((6-oxo-1 -((6-oxo-1,6-

dihydropyridazin-3-yl)methyl)-4-(trifluoromethyi)-l,6-dihydropyrimi.di.n-5-

yl)oxy)benzonitrile (0.78 g). 
lB_ NMR (DMSO-d6, 400 MHz): 8 12.99(s, IH), 8.77 (s, IH), 7.77 (s, IH), 7.70 (s, 

IH), 7.66 (s, IH), 7.50 (d, IH), 6.88 (d, IH), 5.14 (s, 2H). 
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MS (ESI) m/z 424, 426 (M+H)+ 

Using the same procedure of Example 7 and LiAlD4 in THF in Step 1 in pl ace of the 

NaBH*, CaC^in methanol, the following compound was also synthesized and 

characterized as indicated in the table below: 

Example Structure IUPAC name MS(M+H)+ / NMR 

8 

^ ODD 

oCfix 
H 

3-chloro-5-({6-oxo-l-
[(6-oxo-l,6-
dihydropyridazin-3 -

yl)(2H2)methyl]-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-

yl} oxy)benzonitriie 

MS (ESI) m/z 426,428 
JH NMR (DMSO-c/6,400 

MHz) 5 12.96 (s, IH), 

8.75 (s, IH), 7.75 (s, IH), 

7.68 (s, IH), 7.64 (s, IH), 

7.48 (d,J- 10.0 Hz, IH), 

6.86 (d, ,7-9.6 Hz, IH). 

Example 9: 

3-chIoro~5-((l-((5-(3,3-difluorocyclobutyl)-6-oxo-l,6-dihydropyridazin-3-
yl)methyl)- 6-oxo-4-(trffluoromethyI)-l,6-dihydropyrimidm-5-yl)oxy)benzoMtrile 

Step 1: 6-chloro-4-(3,3-difluorocyclobutyl)-3-methoxypyridazine 
a 

F 
F^\ 

\)OOH 

To a solution of 3-chloro-6-methoxypyridazine (50 mg, 0.35 mmol), 3,3-

difluorocyclobutanecarboxylic acid (80 mg, 0.57 mmol), AgNOs (30 mg, 0.17 mmol) 

and TFA (20 mg, 0.17 mmol) in H20 (0.8 mL) was added a solution of (NH^SiOg 
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(142 mg, 0.62 mmol) in H20 (0.4 mL) dropwise at 70 C. The mixture was stirred at 

70 C for 1.5 h, cooled to r.t., then quenched with aqueous NH4OH and extracted with 

ethyl acetate (60 mL x 3). The organic layer was washed with water and brine, dried, 

over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The 

5 residue was purified by preparative TLC to afford 6-chloro-4~(3,3-

difluorocyclobutyl)-3-methoxypyridazine (25 mg). 

MS (ESI): m/z 235, 237 (M+H)4" 
1HNMR(CDCl3» 400 MHz) 8 7.20 (s, IH), 4.13 (s, 3H), 3.40-3.43 (m, IH), 2.97-3.00 
(m, 2H), 2.65-2.68 (m, 2H). 

Step 2: methyl 5-(3,3-difluorocyclobutyl)-6-methoxypyridazine-3-carboxylate 

A suspension of 6-chloro-4-(3,3-difhiorocyclobutyl)-3-m.ethoxypyridazine (25 mg, 

15 0.11 mmol), triethyl amine (32 mg, 0.32 mmol) and Pd(dppf)2C].2 (5 mg, 0.0053 

mmol) in 5 mL of methanol was stirred under carbon monooxide (50 psi) at 60 C for 

overnight. The reaction, mixture was poured into water and extracted with ethyl 

acetate (60 mL x 3). The combined organic layers were washed with water and brine, 

dried over anhydrous sodium sulfate, filtered and concentrated under reduced 

20 pressure. The residue was purified by preparative TLC to afford methyl 5-(3,3-

difIuorocyclobutyl)-6-methoxypyridazine-3-carboxy]ate (21 mg). 
MS (ESI): m/z 259 (M+H)" 

The title compound, 3-chloro-5-((l-((5-(3,3-difluorocyclobutyl)~6-oxo-l,6-

25 dihydropyridazin- 3-yl)methyl)-6-oxo-4-(trifiuoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile, was prepared from the above ester according to the procedure 

given for Example 7. 
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XH NMR (DM$0-d6, 400 MHz): § 12.99 (s, IH), 8.77 (s, IH), 7.78 (s, IH), 7.71-7.67 

(m, 2H), 7.48 (s, IH), 5.14 (s, 2H), 2.89-2.91 (m, IH), 2.87-2.89 (m, 2H), 2.73-2.74 

(m, 2H). 

MS (ESI): m/z 514, 516 (M+H)+ 

Example 10 in the table below were prepared according to the procedure given for 

Example 9. 

Example Structure IUPAC Name MS (M+H)+/ NMR 

10 V i 

3~chloro-5~((l-((5-

isopropyl-6-oxo-1,6-

dihy dropy ri dazin- 3 -

yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-

yl)oxy)benzonitrile 

MS (ESI) m/z 466, 468 

*H NMR (DMSO-d6, 400 

MHz): 5 12.83 (s, 1H), 8.75 

(s, IH), 7.77 (s, IH), 7.70 

(s, IH), 7.66 (s, IH), 7.31 

(s, lH),5.12(s, 2H), 2.90-

3.00 (m, IH), 1.10 (d, J = 

7.6 Hz, 6H). 

Example 11: 
3-chIoro-5-((l-((5-(2-hydroxypropan-2-yl)-6-oxo~l,6-dihydropyridazin-3-
yl)methyl)- 6-oxo-4-(trifiuoromethyI)-l,6-dihydropyrimidin-5-yI)oxy)benzonitrile 

Step 1: 2-(6-chloro-3-methoxypyridazin-4-yl)propan-2-ol 

COOMe 

O O. 

OH 

Ci 
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To a solution of methyl 6-chloro-3-methoxypyridazine-4-carboxylate (2.0 g, 0.01 
mot) in 20 mL of THF was added McMgBr (7.4 ml, 0.022 mol) at -30 °C under a 

nitrogen atmosphere. The resulting mixture was stirred at 0 C for 1 hr. After 

finished, the mixture was poured into water and acidified with sat. aq. NH4C1, 

5 extracted with ethyl acetate. The combined organic layers were washed with, brine, 

dried over sodium sulfate, filtered and concentrated under reduced pressure. The 

residue was purified, by column chromatography (petroleum ether: ethyl acetate = 5: 

1) to afford 2-(6-chloro-3-methoxypyridazin-4-yl)propan-2-ol (550 mg). 

A suspension of 2-(6-chloro-3-methoxypyridazin-4-yl)propan-2-ol (200 mg, 0.99 

mmol), triethyl amine (200 mg, 2 mmol) and Pd(dppf)Cl2 (20 mg) in 5 mL of 

15 methanol was stirred under carbon monooxide (50 psi) at 60 °C overnight. Then the 

reaction mixture was poured into water, extracted with ethyl acetate (60 mL x 3). The 

organic extracts were washed with water and brine, dried over anhydrous sodium 

sulfate, filtered and concentrated under reduced pressure. The residue was purified by 

column chromatography (petroleum ether: ethyl acetate (2:1 to 1:1) as eluent to give 

20 methyl 5-(2-hydroxypropan-2-yl)-6-methoxypyridazine- 3-carboxylate (100 mg). 
MS (ESI): m/z 227 (M+H)+ 

The title compound was subsequently prepared from methyl. 5-(2-hydroxypropan-2-

yl)-6- methoxypyridazine-3-carboxylate according to the procedure given for 

25 Example 7. 

*H NMR (CD3OD, 400MHz): 8 8.55 (s, IH), 7.61 (s, IH), 7.53 (s, IH), 7.35 (s, 2H), 
5.20 (s, 2H), 1.54 (s, 6H). 

MS (ESI): m/z 482,484 (M+H)+ 

MS (ESI): m/z 203, 205 (M+Hf. 

10 
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Example 12: 

3-chloro-5-((l-((5-(hydroxymethyl)-6-oxo-l,6-dihydropyridazin-3-yl)methyl)-6-
oxo-4-(trifluoromethyi)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a mixture of tert-butoxy-acetic acid (5.7 g, 43 mmol) in TFA/ water (20 mol%, 48 

mL) were added 3-chloro-6-methoxypyridazine (3.8 g, 26 mmol) and AgNO? (0.42 g, 

10 2.4 mmol). The mixture was heated to 70 C, then a solution of (NHu ^Os (10.6 g, 

46 mmoi) in water (8 mL) was added dropwise. After addition, the mixture was 

ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate, 

filtered and concentrated under reduced pressure. The residue was purified by 

15 column chromatography (petroleum ether: ethyl acetate (6:1) as eluent) to afford a 

mixture containing 4-(tert-butoxymethyl)-6-chloro-3-methoxypyridazine and 20-30% 

4-(tert-butoxymethyl)- 3-chloro-6-methoxypyridazine (1.5 g). 
MS (ESI) m/z 231, 233 (M+H)' 

20 Step 2: methyl 5-(tert~butoxymethyl)~6-methoxypyridazine-3-carboxylate and methyl 
4-(tert-butox)>methyl)-6~methoxypyridazine-3-carboxylate 

5 
Step 1: 4-(tert-butoxymethyl)-6-chloro-3-methoxypyridazine 

f-BuO 

stirred at 70-80 C for 30 min. After cooling to r.t, the mixture was extracted with 
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A mixture of 4-(tert-butoxymethyl)-6-chloro-3-methoxypyridazine containing 20-

30% 4-(tert-butoxymethyl)-3-chloro-6-methoxypyridazine (1.3 g, 5.6 mmol), ethyl 

acetatc (1 mL, 7.2 mmol) and Pd(dppf)Cl2 (130 mg) in MeOH (100 mL) was heated 

to 70'C with stirring under CO (50 psi) for 10 hr. After cooling, the mixture was 

5 poured into water and extracted with ethyl acetate. The combined organic layers were 

washed with brine, dried over sodium sulfate, filtered and concentrated under 

vacuum. The residue was purified by column chromatography (petroleum ether/ethyl 

acetate (3:1) as eluent to afford methyl-5-(tert-butoxymethyl)-6-methoxypyridazine-3-

carboxylate (0.36 g) and methyl 4-(tert-butoxymethyl)-6-methoxy pyridazine-3-

10 carboxylate (0.1 g). 
MS (ESI) m/z 255 (M+H)+ 

Methyl 4-(tert-butoxymethyl)-6-methoxypyridazine-3-carboxylate 

*H NMR (CDCI3, 400 MHz): 5 8.22 (s, IH), 4.40 (s, 2H), 4.22 (s, 3H), 4.02 (s, 3H), 

1.29 (s, 9H). 

15 Methyl 5-(tert-butoxymethyl)-6-methoxypyridazine-3-carboxylate 

NMR (CDC13, 400 MHz): 8 7.40 (s, IH), 4.77 (s, 2H), 4.20 (s, 3H), 4.00 (s, 3H), 

1.29 (s, 9H). 

To a solution of methyl 5-(tert-butoxymethyl)-6-mcthoxypyridazinc-3-carboxylate 

(290 mg, 1.2 mmol) in THF (5 mL) and MeOH (0.8 mL) was added in portions a 

mixture ofNaBH4(210 mg, 5.8 mmol) and CaCl2(210 mg, 1.9 mmol) at 5 C. Then 

the mixture was stirred for 30 min at rt. The mixture was poured into sat.aq NH4CI 

25 and extracted with ethyl acetate. The combined organic layers were washed with 

brine, dried over sodium sulfate, filtered and concentrated under reduced pressure to 

afford (5-(tert-butoxymethyl)-6-methoxy pyridazin-3-yl)methanol (190 mg) which 

was used without further purification. 

MS (ESI) m/z 227 (M+H)+ 

Step 3: (,5-(tert-butoxymethyl)-6-methoxypyridazin-3-yl)methanol 

20 
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Step 4: (5-(tert-butoxymethyl)-6-methoxypyridazin-3-yl)methyl methanesulfonate 

HO 

o-

To a solution of (5-(tert-butoxymethyl)-6-m.eth.oxypyridazin-3-yl)methanol (190 mg, 

5 0.84 mmol) in dichloromethane (12 mL) was added DIPethyl acetate (0.25 mL, 1.5 

mmol) and degassed with N2. methanesulfonyl chloride (0.1 mL, 1.3 mmol) was 
added at -30 °C. After addition, it was allowed to warm up to 0 °C and stirred for 2 hr. 

The mixture was diluted with dichloromethane, washed with brine, dried over sodium 

sulfate, filtered and concentrated under reduced pressure to afford (5-(tert-

10 butoxymethyl.)-6-methoxypyridazin- 3-yl.)methyl methanesulfonate (260 mg crude) 

which was used without further purification. 

MS (ESI) m/z 305(M+H)4'. 

Step 5: 3-((l'((5-(tert-butoxymethyl)-6-methoxypyridazin-3-yl)methyl)-6-oxo-4-
15 (trifluoro methyl)~l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile 

To a solution of 3-chloro-5-((6-oxo-4-(trifluoromethyl)-l ,6-dihydropyrimidin-5-yl) 

oxy)benzonitrile (as described in Step 5 of Example 1) (260 mg, 0.82 mmol) in DMF 

(6 mL) was added ethyl acetate (0.27 mL, 1.9 mmol) and (5-(tert-butoxymethyl)-6-

20 methoxypyridazin-3-yl)methyl methanesulfonate (280 mg crude, 0.91 mmol). The 

resulting mixture was stirred for 20 hr at r.t. then poured into water and extracted with 

ethyl acetate. The combined organic layers were washed with brine, dried over 

sodium sulfate, filtered and concentrated under reduced, pressure. The residue was 

purified by preparative TLC (petroleum ether/ethyl acetate (1: 2) as eluent) to afford 

80 



WO 2014/058747 PCT/US2013/063612 

3-((l-((5-(tert-butoxymethyi)-6-methoxypyridazm-3-yl)methyl)-6-oxo-4-

(trifhioromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrilc (110 mg). 

MS (ESI) m/z 525, 527(M+H)+. 

5 Step 6: 3-chloro-5-((l-((5-(hydroxymethyl)-6-methoxypyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)~l ,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of 3-((l-((5-(tert-butoxymethyl)-6-methoxypyridazin-3-yl)methyl)-6-

oxo -4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)-5-chiorobenzonitriie (110 

10 mg, 0.2 mmol) in DCE (2 mL) was added TFA (1 mL, 12 mmol). The resulting 

mixture was refluxed for 13 hr. After cooling to r.t., the mixture was concentrated 

under reduced pressure and purified by preparative TLC (petroleum ether/ethyl 

acetate (1:3) as eluent) to afford 3-chloro- 5-((l-((5-(hydroxymethyl)-6-

methoxypyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

15 yl)oxy)benzonitrile (80 mg,). 

MS (ESI) m/z 468, 470 (M-H)'. 

Step 7: 3~chloro-5-(0-((5-(hydroxymethyl)-6-oxo-l,6-dihydropyvidazin-3-yl)methyl)-
6-oxo-4-(trifIuoromethyl)-l ,6~dihydropyrimidin-5-yl)oxy)benzonitrile 

To a mixture of 3-chloro-5-((l-((5-(hydroxymethyl)-6-methoxypyridazin-3-

yl)methyi) -6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile (80 

mg, 0.16 mmol) and Kl (65 mg, 0.39 mmol) in MeCN (10 mL) was added TMSCl (20 

N 
Ci 

20 
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IXL, 0.2 mmol). The resulting mixture was stirred for 30 min at 10°C, then heated to 

50 C and stirred for 6 hr. After cooling to r.t., the mixture was diluted with ethyl 

acetate and washed with sat. aq Na2S2C>3. The organic layer was dried over sodium 

sulfate and concentrated under reduced pressure. The residue was purified by 

preparative HPLC to afford 3-chloro- 5-((l-((5-(hydroxymethyl)-6-oxo-l,6-

dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluorom.ethyl) -l,6-dihydropyrimidin-5~ 

yl)oxy)benzonitrile (40 mg). 

NMR (DMSO-</6, 400 MHz): 8 12.92 (s, IH), 8.78 (s, IH), 7.78 (s, IH), 7.71 (s, 

IH), 7.67 (s, IH), 7.46 (s, IH), 5.45 (br, IH), 5.17 (s, 2H), 4.34 (s, 2H). 
MS (ESI) m/z 454, 456 (M+H)'. 

Example 13: 

3-cliloro-5-((4-methyl-6-oxo-l-((6-oxo-l,6-dihydropyridazin-3-yl)methyI)-l,6-
dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: methyl 6-oxo-l-(tetrahydro~2H~pyran-2-yl)-l,6-dihydropyridazine-3-
carboxylate 

To a solution of methyl-6-oxo-l,6-dihydropyridazine-3-carboxylate (5 g, 32.4 mmol) 

in anhydrous THF (130 mL) was added DHP (8.90 mL, 97 mmol) and catalytic PPTS 
(1.631 g, 6.49 mmol). The resulting mixture was heated at reflux (75°C) for 17 hr. 

Additional DHP (3.0 mL, 32.4 mmol, 1.0 eq) was added and the mixture was stirred 

at reflux for an additional 19 hr. The dark solution was cooled and partitioned 
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between ethyl acetate (2 x 150 mL) and water (200 mL). The combined organic 

layers were dried over sodium sulfate, filtered and the solvent was evaporated under 

reduced pressure. The residue was purified by column chromatography (silica; 

hexanes/EtOAc 1:0 to 0:1 as eluent) to give methyl 6~oxo-l-(tetrahydro-2H-pyran-2-

5 yl)-l,6-dihydropyridazine-3-carboxylate (7.06 g). 

NMR {CDCh-d3, 500 MHz) 8 7.82 (d, ,7=9.7 Hz, IH), 6.96 (s, .7-9.7 Hz, IH), 

6.09 (m, IH), 4.12 (m, 1H), 3.95 (s, 3H), 3.74 (m, IH), 2.32 (m, IH), 2.07 (in, IH), 

1.75 (m, 2H), 1.57 (m, 2H). 

] 0 Step 2: 6-(hydroxymethyl)-2-(tetrahydro-2H-pyran-2-yl)pyridazin-3(2H)-one 

A solution of methyl 6-oxo-l-(tetrahydro-2H-pyran-2-yl)-l,6-dihydropyridazine- 3-

15 carboxylate (7.06 g, 29.6 mmol) in anhydrous 2-methyl tetrahydrofuran (150 mL) was 

cooled down to 0 °C (water/ wet ice) and slowly charged with lithium borohydride 

(44.5 mL, 89 mmol) (2M in THF). The reaction was stirred at 0°C for 3 hr. The 

solution was quenched with water (10 mL), allowed to stir and then partitioned 

between ethyl acetate (2 x 300 mL) and water (350 mL). The combined organic layers 

20 were dried over sodium sulfate, filtered and the solvent was evaporated under reduced 

pressure. The residue was purified via flash column chromatography 

(dichloromethanevmethanol (1:0 to 9:1) as eluent) to afford 6-(hydroxymethyl)-2-

(tetrahydro-2H-pyran-2-yi)pyridazin-3(2H)-one (3.34 g). 

MS (ESI) m/z 211,211 found (M+Hf 

25 

Step 3: 3~chl0r0-5-((4-methyl-6'0X0-l-((6-oxo-l-(tetrahydro-2H-pyran-2-yl)-1,6-

dihydro pyridazin-3-yl)methyl)-l,6~dihydropyrimidin-5-yl)oxy)benzonitrile 

O 
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A suspension of 6-(hydroxymethyl)-2-(tetrahydro-2H-pyran-2-yl)pyridazin-3(2H)-

one (360 rag, 3.712 mmol) and triethylamine (0.716 mL, 5.14 mmol) combined in 

5 anhydrous dichloromethane (10 mL) was cooled to 0°C. A solution ofpara-

toluenesulfonylchloride (359 mg, 1.884 mmol) in dichloromethane (3 mL) was added 

dropwise over 5 min. The reaction was allowed to warm to r.t. and allowed to stir for 

3 days. The yellow solution was diluted with water (30mL) and extracted with 

dichloromethane (2 x 50 mL). The combined organic extracrs were dried over sodium 

10 sulfate, filtered and concentrated under reduced pressure to yield (6-oxo-l-

(tetrahydro-2H-pyran-2-yl)-l.,6-dihydropyridazin-3-yl)methyl4-methylbenzene 

sulfonate (624 mg), which was used with no further purification. 

To a solution of 3-chloro-5-((4-methyl-6-oxo-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (as described in Step 5 of Example 1) (40 mg, 0.153 mmol) in 

15 anhydrous DMF (1 mL) was added (6-oxo-l-(tetrahydro-2H- pyran-2-yl)-5-

(trifluoromethyl)~l,6-dihydropyridazin-3-yl)methyl4-methylbenzenesulfonate (112 

mg, 0.260 mmol), followed by potassium carbonate (42.3 mg, 0.306 mmol). The 

resulting mixture was stirred at 23 °C for 20 hr. The mixture was purified by 

preparitive HPLC to yield 3-chloro-5-((4-methyl-6-oxo-l-((6-oxo-l-(tetrahydro-2H-

20 pyran-2-yl) -1,6-dihydropyridazin-3-yl) methyl)-1,6-dihydropyrimidin-5-
yl)oxy)benzonitrile (23 mg). 

MS (ESI) m/z 453, 454 found (M+H)+ 

Step 4: 3-chloro-5-((6-oxo~l~((6-oxo~l,6-dihydropyridazin-3~yl)methyl)-4-
25 (trifluoromethyl) -1,6-dihydro pyrimidin~5-yl)oxy)benzonitrile 
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CI .CN 

X) 

A solution of 3-chloro-5-((4-methyl-6~oxo-l-((6-oxo-l-(tetrahydro-2H-pyran~2-yl) -

1,6-dihydropyridazin-3-yl)methy 1)-1,6-dihydropyrimidin-5-yl)oxy)benzonitriie (23 

mg, 0.051 mmol) in HCI (1267 p.L, 5.07 mmol) (4 N HCI in 1,4-dioxanedioxane (600 

5 jiL)/water (600 LIL) - used 1.3 mL of this commercially available solution) was 

allowed to stir at 23°C for 48 hi*. The 1,4-dioxane was removed via concentration and 

the mixture was partitioned between ethyl acetate (35 mL) and saturated aqueous 

sodium bicarbonate (35 mL). The organic layer was dried over sodium sulfate and 

concentrated under reduced pressure. The crude off-white solid was purified by 

10 preparative HPLC and the desired fractions were freebased by partitioning between 

ethyl acetate (35 mL) and saturated aqueous sodium bicarbonate (35 mL). The 

organic layer was dried over sodium sulfate and concentrated to afford 3-chloro-5-((4-

methyl-6-oxo-1 -((6-oxo-1,6-dihydropyridazin-3-yl)methyl.)-1,6-dihydropyrimidin-5-
yl) oxy)benzonitrile (8 mg) as an off-white solid. 

15 *H NMR (DMSO-^/6, 500 MHz): 6 12.99(s, IH), 8.49 (s, IH), 7.74 (s, IH), 7.70 (m, 
2H), 7-45 (s, IH), 6.85 (d, 1H), 5.06 (s, 2H), 2.20 (s, 3H). 

MS (ESI) m/z 369, 370 (M+H)4 

Example 14: 

20 3-chIoro-5-((l-((5-(l-hydroxyethyl)-6-oxo-l,6-dihydropyridazin-3-yI)methyl)-6-
oxo- 4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrHe 
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Step 1: 3-chloro-5-((l-((5-formyl-6-methoxypyridazin-3-yl)methyl)-6-oxo-4-(trifluoro 

To a solution of 3-chloro-5-((l-((5-(hydroxymethyl)-6- meth.Gxypyridazin.-3~ 

yl)methyl) -6-oxo-4-(trifluoromethyi)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(620 mg, 1.3 mmol) in 10 m.L of dichloromethane was added Dess-Martin 

periodinane (740 mg, 1.7 mmol) at 0 C under a nitrogen atmosphere. After stirring 

for 3 hr at r.t. the mixture was poured into water and extracted with dichloromethane. 

The extracts were dried over sodium sulfate, fiiitered and concentrated under reduced 

pressure. The residue was purified by column chromatography on silica gel 
(petroleum ether/ethyl acetate (2:1) as eluent) to afford 3-chloro-5-((l-((5-formyl-6-
methoxypyridazin-3-yl) methyl)-6-oxo-4-(trifluoromethyl)-1,6-

dihydropyrimidin-5-yl)oxy)benzonitrile (410 mg). 
MS (ESI) m/z 466, 468 (M+H)\ 

Step 2: 3 -chloro-5-((]-((5~(l~hydroxyethyl)~6~methoxypyridazin~3-yl)methyl)~6-oxo-
4- (trifluoromethyl)-],6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of 3-chloro-5-((l-((5-formyl-6-methoxypyridazin-3-yl)methyl)-6- oxo-

4-(trifluoromethyl)-l,6~dihydropyrimidm-5-yl)oxy)benzonitrile (200 mg, 0.43 mmol) 

in 8 mL of THF was added MeMgBr (0.21 mL, 0.63 mmol) at -30 C under a nitrogen 
o o 

atmosphere. The resulting mixture was stirred at -30 C to 0 C for 1 hr. The mixture 

was quenched with sat. aq. NH4CI, extracted with ethyl acetate. The combined 
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organic extracts were dried, filtered and concentrated under reduced pressure. The 

residue was purified by preparative TLC (dichloromethanc/ethyl acetate (7:10) as 

eluent) to afford 3-chloro- 5-((l-((5-(l-hydroxyethyl)-6-methoxypyrid.azin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6- dihydropyrimidin-5-yl)oxy)benzomtrile 
5 (124 mg). 

MS (ESI) m/z 482, 484 (M+H)+. 

Step 3: 3-chloro-5-((l-((5-(l-hydrox)>ethyl)-6-oxo~l,6-dihydropyridazin-3-yl)methyl)-

To a mixture of 3-chloro-5-((l-((5-(l-hydroxyethyl)-6-methoxypyridazin-3-

yl)methyl) ~6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(120 mg, 0.23 mmol) and Kl (500 mg, 3 mmol) in 10 mL of acetonitrile was added 
TMSCl (0.22 mL, 4 mmol) at 10 C, and the resulting mixture was stirred for 5 hr at 

15 50 C. After cooling to r.t., the mixture was concentrated under reduced pressure and 

purified by preparative HPLC to afford 3-chloro-5-((l-((5-(l-hydroxyethyl)-6-oxo-

1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-

yl)oxy)bexizonitrile (62 mg). 
NMR (DMSO-tft), 400 MHz): 8 12.90 (s, IH), 8.78 (s, IH), 7.79 (s, IH), 7.71 (s, 

20 IH), 7.65-7.68 (m, 2H), 7.49 (s, 1H)S 5.17 (s, 2H)S 4.68 (q,/= 6.3 Hz, IH), 1.26 (d,J 
= 6.3 Hz, 3H). 

MS (ESI) m/z 468,470 (M+H)4, 
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Example 15: 
3-chloro-5'((l-((5-(l-fluoroethyl)-6-oxo-l,6-dihydropyridazin-3-yI)methyl)-6-oxo-
4- (trifluoromethyl)-l,6-dihydropyrimidin-5-yI)oxy)benzonitrile 

5 To a mixture of 3-chloro-5-((l-((5-(l-hydroxyethyI)-6-oxo-l,6-dihydropyridazm-3-

yl) methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (80 

mg, 0,17 mmol) in 10 mL of dichloromethane was added DAST (3 mL, 20.7 mmol) at 

-50°C under a nitrogen atmosphere. The resulting mixture was stirred at -50 C to -

20'C over 30 min. The mixture was poured into ice-water and extracted with 

10 dichloromethane. The combined organic extracts were dried, filtered and 

concentratcd under reduced pressure and purified by preparative HPLC to afford 3-

chioro-5-((l-((5-(l-f!uoroethyl)-6-oxo-l,6-dihydropyridazin- 3-yl)methyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (26 mg) 

*H NMR (DMSO-J6, 400 MHz): S 13.15 (s, IH), 8.77 (s, IH), 7.77 (s, IH), 7.70 (s, 
15 IH), 7.67 ($, IH), 7.53 (s, IH), 5.65 (dt, J= 47.2 Hz, J= 6.4 Hz, IH), 5.18 (s, 2H), 

1.52 (dd, 24.8 Hz, J= 6.4 Hz, 3H). 

MS (ESI) m/z 470, 472 (M+Hf. 

Example 16: 
20 3-chIoro-5-((l-((5-(fluoromethyl)-6-oxo-l,6-dihydropyridazin-3-yI)methyl)-6-oxo-

4-(trifluoromethyI)-l,6~dihydropyrimidin-5-yl)oxy)benzonitriIe 
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Step 1: 3~cMoro-5-((l-((5-(fluoromethyl)-6-methoxypyridazin-3-yl)methyl)-6-oxo-4-
(trifluoromethyl)-l,6-dihydropyrimidin-5~yl)oxy)benzonitrile 

To a mixture of 3-chloro-5-((l-((5-(hydroxymethyl)-6-methoxypyridazin-3-yl) 

5 methyl)-6-oxo-4-(trifluoromethyi)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile (400 

mg, 0.85 mmol) in 7 mL of dichloromethane was added DAST (1.2 mL, 8.3 mmol) at 

-30 C under a nitrogen atmosphere, the resulting mixture was stirred for 2 hr at r.t. 

The mixture was quenched with ice-water and extracted with dichloromethane. The 

combined organic extracts were dried, filtered and doncentrated in vacuum. The 

10 residue was purified by preparative TLC to afford 3-chioro-5-((l-((5-(fluoromethyl)-

6-methoxypyridazin-3-yl) methyl)-6-oxo-4-(trifluoromcthy 1)-1,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (110 mg). 
MS (ESI) m/z 470, 472 (M+H)+. 

15 Step 2: 3-chloro-5-((l-((5-(fluoromethyl)-6-oxo-l,6-dihydropyridazin-3-yI)methyl)-6-
oxo -4-(trijluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a mixture of 3-chloro-5-((l-((5-(fluoromethyl)-6-methoxypyridazin-3-yr) methyl)-

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile (110 mg, 0.23 

20 mmol) and Kl (740 mg, 4.4 mmol) in acetonitrile (10 mL) was added TMSCl (0.3 

mL, 4 mmol) at room temperature, and the resulting mixture was stirred for 5 hr at r.t. 

After finished, the mixture was diluted with ethyl acetate and washed with aq. 

Na2S2C>3 and brine, dried over anhydrous sodium sulfate and concentrated under 
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reduced pressure. The residue was purified by prepartive HPLC to afford the desired 
product (14 mg). 

*H NMR (DMSCM6, 400 MHz): 5 13.16 (s, IH), 8.77 (s, IH), 7.69 (s, IH), 7.66-7.67 
(m, 2H), 7.54 (s, IH), 5.30 (d, J - 46.4, 2H), 5.17 (s, 2H). 

5 MS (ESI) m/z 456, 458 (M+H)+. 

Example 17: 

3-chloro-5-((l-((5-(cyclopropyl(hydroxy)methyl)-6-oxo-l,6-dihydropyridazin-3-
yl)methvl) - 6~oxo-4-(trifluoromethyI)-l,6-dihydropyrimidin-5-

10 yl)oxy)benzonitrile 

Step 1: 3-chloro-5-((!-((5-(cyclopropyl(hydroxy)methyl)~6-methoxypyridazin-3-
yl)methyl)~ 6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

3-chioro-5-((l-((5-(cycl.opropyl(hydroxy)methyl)-6~methoxypyridazin-3-yl)inethyl)~ 

6-OXO-4- (trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile was prepared 

from. 3-chloro-5-((l-((5-formyI-6-meth.oxypyridazin-3-yl)methyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile according to the 

20 procedure described for Step 2 of Example 14. 
MS (ESI) m/z 508, 510 (M+H)+. 
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Step 2: 3 -chloro-5-((l~((5-(cyclopropyl(hydroxy)methyl)-6-oxo-l,6-

dihydropyridazin-3-yl) methyl)-6~oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin~5-

yl)oxy)benzomtrile 

A mixture of 3-chioro-5~((l-((5-(cyclopropyl(hydroxy)methyl)-6-methoxypyridazin~ 

3-yl) methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(150 mg, 0.29 mmol) and anhydrous LiCl (1.2 g, 29 mmol) in DMF was heated to 3 70 

C for 6 hr under a nitrogen atmosphere. After cooling to r.t., the mixture was filtered 

and concentrated under reduced pressure. The residue was purified by preparative 

HPLC to afford 3-chloro-5-((l-((5-(cyclopropyl(hydroxy)methyl)-6-oxo-l,6-

dihydropyridazin-3-yl)methyl) -6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (32 mg). 

'HNMR (DMSO-J6, 400 MHz): S 12.91 (s, IH), 8.78 (s, IH), 7.77 (s, IH), 7.71 (s, 

IH), 7.66 (s, IH), 7.47 (s, IH), 5.17 (s, 2H), 4.36 (d, .7=6.4 Hz, IH), 1.07-1.09 (m, 

IH), 0.46-0.49 (m, IH), 0.30-0.35 (m, 3H). 

MS (ESI) m/z 494, 496 (M+H)+. 

Example IB: 

2,5-dichloro-3-((6-oxo-l-((6-oxo-l,6-dihydropyridazin-3-yl)niethyl)-4-
(trifluoromethyI)~l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step I: 2,5 -dichloro~3-((6-oxo-4-(trifluoromethyl)-I,6-dihydropyrimidin-5-yl)oxy) 
benzonitrile 

91 



WO 2014/058747 PCT/US2013/063612 

NC .CI 

CI 

NH 

The above intermediate was prepared from 2,5-dichloro-3-cyanophenol and 5-bromo-

6-(trifluoromethyl)-4(3H)-pyrimidione in an analogous manner to 3-chloro- 5-(6-oxo-

4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yloxy)benzonitrile as described in Steps 

5 5-8 of Example 1. 

MS (ESI) m/z 350, 352 (M+H)+ 

Step 2: 2,5-dichloro-3-((5-oxo-l-((5-oxo-l,6-dihydropyridazin-3-yl)methyl)-4-

(trifluoro methyl) -l,6-dihydropyrimidln-5-yl)oxy)benzonitrile 

The title compound was prepared from 2,5-dichloro-3-((6-oxo-4-(trifl.uoromethyl}-

l,6-dihydropyrimidin-5-yl)oxy)benzonitrile according to the procedures given for 

Steps 3 and 4 of Example 7. 

15 NMR (DMSCW6,400MHz): 8 12.95 (s, IH), 8.76 (s, IH), 7.93 (d, J= 2.0 Hz, 

IH), 7.72 (d, ./= 2.0 Hz, IH), 7.45 (d, J= 8.4 Hz, IH), 6.74-6.87 (m, IH), 5.10 (s, 

2H). 

MS (ESI): m/z 458, 460 (M+H) + 

20 

Using the same procedure for Example 18 and the corresponding phenols in Step 1 in 

place of the 2,5-dichloro-3-hydroxy-benzonitrile, the following compounds were also 

synthesized and characterized as indicated in the table below. 

10 

25 
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Example Structure IUPAC name MS (M+H) +/ NMR 

19 
FjC^N^ -N-^o 
3 H 

3-fluoro-5-((6-oxo-l-((6-

oxo-1,6-

dihydropyridazin-3-

yl)methyl)-4-

(trifluoromethyl)-l ,6-

dihydropyrimidin-5 -

yl)oxy)benzonitri] e 

MS (ESI) m/z 408 

*H NMR (DMSO-^, 

400MHz): 5 12.94 (s, 

IH), 9.74 (s, 1H), 7.46-

7.59 (m, 4H), 6.85 (d 

9.2 Hz, IH), 5J0(s, 2H). 

20 

$r*x 
3-((6-oxo-1 -((6-oxo-1,6-
dihydropyridazin-3-

yl)tnethyl)-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-

yl)oxy)-5-

(trifluoromethyl)benzonit 
rile 

MS (ESI) m/z 458 

NMR (CD30D, 400 

MHz) 5 8.56 (s, IH), 

7.83 (s, IH), 7.65 (s, IH), 

7.60 (s, IH), 7.52 (d,7 = 

9.6 Hz, IH), 6.94 (d yJ = 

9.6 Hz, IH), 5.18 (s, 2H). 

21 ifirrx 
6-((5-(3-chloro-5-

(trifLuoromethyl)phenoxy 

)-6-oxo-4-

(trifluoromethyl)pyrimidi 

n-l(6H)-

yl)methyl)pyridazin-

3(2H)-one 

MS (ESI) m/z 467, 469 
NMR (CD30D, 400 

MHz) 8 8.54 (s, IH), 

7.52 (d, J-9.6 Hz, IH), 

7.41 (s, IH), 7.24 (s, IH), 
7.19 (s, IH), 6.94 (d, J = 
9.6 Hz, 1H)/5.17 (s, 2H). 
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Example 22: 

3-chloro-5-((6-oxo-l-((6-oxo-5-phenyl-l,6-dihydropyridazin-3-yl)methyl)-4-
(trlfluoro methyl)-!,6-dihydropyrimidin-5-y!)oxy)benzonitrile 

5 Step J: 3-chloro-6-methoxypyridazine 

A suspension of 3-chloro-6-methoxypyridazine (3 g, 20.7 mmol), triethylamine (0.9 

mL) and Pd(dppf)Cl2 (0.9 g, 1 mmol) in 30 mL of methanol was stirred under carbon 

monoxide (50 psi) at 60 C overnight. After cooling to r.t., the mixture was poured 

10 into water and extracted with ethyl acetate (80 mL x 3). The organic extracts were 

washed with water and brine, dried over anhydrous sodium sulfate, filtered and 

concentrated under reduced pressure. The residue was purified by flash 

chromatography (petroleum ether: ethyl acetate 2:1-1:1) to afford the desired product 
methyl 6-methoxypyridazine-3-carboxylate (2.8 g). 

15 MS (ESI): m/z 169 (M+H)+ 

Step 2: methyl 6-oxo- J,6~dihydropyridazine-3-carboxylate 
O O 

H 

To a solution of methyl 6-methoxypyridazine-3-carboxylate (1 g, 5.9 mmol) in 

20 acetonitrile (20 mL) was added Kl (1.6 g, 9.5 mmol) and TMSCl (1 g, 9.5 mmol) 

slowly at 0 C. After addition, the mixture was stirred at 60 C for 30 min. After 

cooling to r.t, the mixture was quenched with sat. Na2S2C>3 and then extracted with 

ethyl acetate (60 mL x 3). The combined organic layers were washed with water and 

brine, dried over anhydrous sodium sulfate, filtered and evaporated to afford methyl 
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6-oxo-l ,6-dihydropyridazine-3-carboxylate (0.74 g) which was used without further 
purification. 

MS (ESI): m/z 155 (M+H)+ 

5 Step 3: methyl 5-bromo-6-oxo-l,6-dihydropyridazine-3-carboxylate 
O O 

To a solution of methyl 6-oxo-l,6-dihydropyridazine-3-carhoxylate (0.2 g, 1.3 mmol) 

in CH3COOH (3 mL) was added CH.COOK (0.4 g, 3.9 mmol) and Br2 (0.4 g, 2.6 

mmol) slowly at 0 C. The mixture was stirred at 80 °C for 3 hr. After cooling to r.t., 

10 the mixture was quenched with sat. aq. Na2S20? and then extracted with ethyl acetate 

(80 mL x 3). The combined organic extracts were washed with sat. NaHCO.3, water 

and brine, dried over anhydrous sodium sulfate, filtered and evaporated to afford 

methyl 5-bromo-6-oxo-1,6-dihydropyridazine -3-carboxylate (0.23 g). 

'HNMR (DMSCW6, 400 MHz) 5 13.95 (s, IH), 7.34 (s, IH), 3.84 (s, 3H). 
15 MS (ESI): m/z 233, 235 (M+H)+ 

Step 4: methyl 5-bromo-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazine-3-
carboxylate 

O O 

20 To a solution of methyl 5-bromo-6-oxo-l,6-dihydropyridazine-3-carboxylate (1.0 g, 

4.3 mmol) in DMF (10 mL) was added potassium carbonate (1.8 g, 12.9 mmol) and 

PMBC1 (1 g, 6.4 mmol). The mixture was stirred at room temperature for 3 hr, 

poured into water and extracted with ethyl acetate (60 mL * 3). The combined 

extracts were washed with water and brine, dried over anhydrous sodium sulfate, 
25 filtered and concentrated under reduced pressure. The residue was purified by flash 

chromatography on silica (petroleum ether/ethyl acetate (5:1 to 2:1) as eluent) to 

afford methyl 5-bromo-1 -(4-methoxybenzyl)-6~oxo-1,6-dihydropyridazine -3-
carboxylate (1.2 g). 
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MS (ESI): m/z 353, 355 (M+H)+ 

Step 5: 4-bromo-6-(hydroxymetkyl)-2-(4-methoxybenzyl)pyridazin~3(2H)-one 
O Br 

o 

Br HO 

PMB 
O 

PMB 

5 To a solution of methyl 5-bromo-1 -(4-methoxybenzyl)-6-oxo-1,6-dihydropyridazine -

3-carboxylate (40 g, 0.11 mol) in THF (300 mL) at -30 °C was added NaBH4 (12.85 g, 

0.33 mol) and CaCL (12.85 g, 0.11 mol), then methanol (7 mL) was added dropwise 

at -30 C. The mixture was stirred at -30 C for 30 min, warmed to 10C slowly and 

then poured into saturated NH4CI solution and extracted with ethyl acetate. The 

30 organic layer was dried over anhydrous sodium sulfate, filtered and concentrated 

under reduced pressure. The crude product was purified by column chromatography 

on a silica gel (dichloromethane/methanol (50:1) as eluent) to give 4-bromo-6-
(hydroxymethyl)-2-(4-methoxybenzyl) pyridazin-3(2H)-one (12.1 g). 

NMR: (CD3OD, 400 MHz) 8 7.94 (s, IH), 7.22 (d,./= 8.8 Hz, 2H), 6.85 (d,J = 

15 8.8 Hz, 2H), 5.26 (s, 2H), 4.47 (s, 2H), 3.75 (s, 3H). 

MS (ESI): m/z 325, 327 (M+H)+ 

Step 6: (5-bromo-1 ~(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3~yl)methyI 
methanesulfonate 

To a solution of 4-bromo-6-(hydroxymethyl)-2-(4-methoxybenzyi)pyridazin-3(2H)-

onc (1.3 g, 3.4 mmol) and DIPEA (1.3 g, 10.4 mmol) in THF (20 mL) was added 

methanesulfonyl chloride (0.5 g, 4 mmol) slowly at 0 C. The mixture was stirred at 

room temperature for 30 min, quenched with sat. NaHCOs and then extracted with 

25 ethyl acetate (60 mL x 3). The organic extracts were washed with water and brine, 

dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure 
to afford (5-bromo-1 -(4-methoxybenzyl)-6-oxo-1,6-dibydropyridazin-3-yl)methyl 

methanesulfonate (1.4 g) which was used without further purification. 
MS (ESI): m/z 403, 405 (M+H)" 

20 
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Step 7: 3-((l-((5-bromo-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-
yljmethyl) -6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-
chlorobenzonitrile 

5 

NH 
+ 

Mso 

PMB 

Br 

CI 

F3C^N^ -N-^O 

^ O 

CN 

PMB 

To a solution of 3-chloro-5-((6-oxo-4-(trifluoromethyl)-l ,6-dihydropyrimidin-5-

yl)oxy) benzonitrile (as described in Step 5 of Example 1) (1.6 g, 5.2 mmol) in DMF 

(10 mL) was added triethyl amine (1.5 mL, 10.4 mmol) and (5-bromo-1-(4-

10 methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-yl)methylmethane- sulfonate (1.4 g). 

The mixture was stirred at room temperature for 5 h, poured into water and then 

extracted with ethyl acetate (80 mL x 3). The combined organic extracts were 

washed with water and brine, dried over anhydrous sodium sulfate, filtered and 

concentrated under reduced pressure. The residue was purified by chromatography on 
15 silica gel (petroleum ether: ethyl acetate 5:1-2:1) to afford 3-(( 1 -((5-bromo-1 -(4-

methoxybcnzyl)-6-oxo- l,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-
1,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile (0.56 g). 

MS (ESI): m/z 622, 624, 626 (M+H)+ 

20 Step 8: 3-chloro-5-((l-((l-(4-methoxybenzyl)-6-oxo-5-phenyl-l,6-dihydropyridazin-
3-yl) methyl)-6-oxo-4-(trif!uoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

A mixture of 3-((i-((5-bromo-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-yl) 

methyl)-6-oxo-4-(trifiuoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-

25 chlorobenzonitrile (150 mg, 0.24 mmol), phenylboronic acid (41 mg, 0.29 mmol), 

CI .CN C CN 
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K3PO4 (102 mg, 0.49 mmol), Pd(dppf)Cl2 (22 mg, 0.024 mmol) in 1,4-

dioxancdioxane/H20 (3:1) was heated to reflux overnight under a nitrogen 

atmosphere atmosphere. After cooling to r.t., the reaction mixture was diluted with 

H2O, and. extracted with ethyl acetate. The combined organic layers were dried on 

5 sodium sulfate, filtered and concentrated under reduced pressure. The residue was 

purified by preparative TLC (petroleum ether/ethyl acetate (3:1) as eluent) to afford 3-

chloro-5-((l-((l-(4-methoxybenzyl)-6-oxo-5-phenyl-l,6-dihyd.ropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1.6-dihydropyiimidin-5-yl)oxy)benzonitrile (95 

mg,). 
10 MS (ESI): m/z 620, 622 (M+H)+ 

Step 9: 3-chloro-5-((6-oxo-l-((6-oxo-5-phenyl-l,6-dihydropyridazin-3-yl)methyl)'4-
(tri/luoromethylj-1,6-dihydropyrimidin-5~yl)oxy) benzonitrile 

15 A solution of 3-chloro-5-((l-((l-(4-methoxybenzyl)-6-oxo-5-phenyl-l,6-

dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)'l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (95 mg, 0.15 mmol) in TFATFAA (2:1, total 5 mL) was stirred 

under microwave irradiation at 100 C for 5 min. After cooling to r.t., the mixture 

was concentrated under reduced pressure. The residue was purified with preparative 

20 HPLC to give the title compound 3-chloro-5-((6-oxo-l-((6-oxo-5-phenyl-l,6-
di hydropyridazin -3 -y l)methy l)-4- (trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (27 mg). 
1H-NMR (DMSO-<2<5, 400 MHz): 6 13.10 (s, IH), 8.74 (s, IH), 7.63-7.77 (m, 6H), 

7.40 (s, 3H), 5.14 (s, 2H). 

25 MS (ESI): m/z 500, 502 (M+H) + 
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Using the same procedures as given for Steps 1-7 in Example 22 and methyl iodide in 

Step 4 in place of the PMBC1, the following compound was also synthesized and 

characterized as indicated in the table below: 

Example Structure IUPAC name MS (M+H) 7 NMR 

23 

xc 
1*^1 ^ l^° 

3-((l -((5-bromo-1 -methyl-

6-0X0-1,6-

dihy dropy ri dazin- 3 -

yl)methyl)-6-oxo-4-

(trifluoromethy)-1,6-

dihy dropyrimidin-5 -

yl)oxy>5-

chlorobenzonitrile 

MS (ESI) m/z 516, 518 
JH NMR: (DMSO-dd, 
400 MHz) 

8 8.74 (s, IH), 8.09 (s, 

IH), 7.78-7.67 (m, 3H), 

5.11 (s, 2H), 3.66 (s, 

3H). 

Using the same procedures as given for Steps 1-7 in Example 22 and the 

corresponding boronate ester or boronic acid in Step 8 in place of phenylboronic acid, 

the following compounds were also synthesized and characterized as indicated in the 

table below: 

Example Structure IUPAC Name MS(M+H)7NMR 

24 V & ;^rcx 

3-chloro-5-((6-oxo-1 -
((6-oxo-5-(4-
(trifluoromethoxy)ph 
enyl)-l,6-
dihydropyridazin-3-
yl)methyl)-4-
(trifluoromethyl)-1,6-
dihydropyrimidin - 5 -
y l)oxy)benzonitril e 

MS (ESI) m/z 584, 586 
JH NMR (DMSO-<ft>, 
400 MHz) 
5 13.20 (s, IH), 8.74 (s, 
IH), 7.90 (d5 8.8 
Hz, 2H), 7.62-7.71 (m, 
4H),7.41 (d, ,/ = 8.4 
Hz, 2H), 5.14 (s, 2H). 

25 V n 
3-chloro-5-((l-((5-(2-
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yI)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-

MS (ESI) m/z 518, 520 
*H NMR(DMSO-rf6> 

400 MHz) 
8 13.17 (s, IH), 8.75 (s, 
IH), 7.60-7.74 (m, 4H), 
7.43-7.49 (m, 2H)„ 
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Example Structure IUPAC Name MS(M+H)7NMR 
dihydropyrimidin-5-
yl)oxy)benzonitrile 

7.23-7.28 (m, 2H),5.15 
(s, 2H). 

26 iflrqc°" 
3-chloro-5-((1-((5-(3-
fluorophenyl)-6-oxo-
1,6-di.hydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihy dropyrimi din -5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 518,520 
NMR (DMSO-</6, 

400 MHz) 
6 13.20 (s, IH), 8.76 (s, 
IH), 7.64-7.77 (m, 6H), 
7.49 (t, J= 7.2 Hz, IH), 
7.28 (t,J- 7.2 Hz, 
IH), 5.15 (s, 2H). 

27 V A 
jV^ 'N-io 
F'V H 

3-chloro-5-((l-((5-(3-
chloro-5-
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihy dropyrimi din -5 -
vl)oxy)benzonitrile 

MS (ESI) m/z 552, 
554,556 
*H NMR (DMSO-d6, 
400 MHz) 
8 13.29 (s, IH), 8.76 (s, 
IH), 7.62-7.86 (m, 6H), 
7.52 (t, J~ 8.8 Hz, IH), 
5.14 (s, 2H). 

28 

C'TT^N 
V o r^-cl 

;^XC 

3-chloro-5-((l-((5-(4-
chlorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yi)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihy dropyrimidin-5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 
534,536,538 
JH NMR (BMSO-d6, 
400 MHz) 
6 13.18 (s, IH), 8.75 (s, 
IH), 7.84 (d, J=8.4 
Hz, 2H), 7.63-7.74 (m, 
4H), 7.49 (d,J= 8.8 
Hz, 2H), 5.14 (s, 2H). 

29 
T5^ 0 fi!!SrF 

^ *tr° 

3-chloro-5-((l-((5-
(3,4-difluorophenyl)-
6-oxo-l,6-
dihy dropyridazin-3 -
yI)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 536,538 
'HNMR (DMSO* 
400 MHz) 
8 13.23 (s, 1H),8.76 (s, 
IH), 7.93-7.99 (m, IH), 
7.63-7.77 (m, 5H),7.51 
(q, .7= 8.8 Hz, IH), 
5.14 (s, 2H). 
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Example Structure IUPAC Name MS(M+H)7NMR 

30 V rYT" 
^ V° 

3-chloro-5-((l-((5~(4-
(difluoromethoxy)phe 
nyl)-6-oxo-l,6-
dihydropyridazin-3-
y])methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 566,568 
*H NMR (DMSO-d6, 
400 MHz) 
5 13.14 (s, IH), 8.75 (s, 
IH), 7.87 (d, ,7=8.8 Hz, 
2H), 7.63-7.74 (m, 4H), 
7.26 (t, J= 147.6 Hz, 
IH), 7.22 (d, .7-8.8 Hz, 
2H), 5.15 (s, 2H). 

31 V fY 
3 -chloro-5 -((6-oxo-1 -
((6-oxo-5-(p-tolyl)-
1,6-di.hydropyridazin-
3-yl)methyl)-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 514,516 
*H NMR (DMSO-d6, 
400 MHz) 
5 13.06 (s, IH) 8.76 (s, 
IH), 7.64-7.74 (m, 6H), 
7.22 (d, .7=7.6 Hz, 
2H), 5.14 (s, 2H), 2.30 
(s, 3H). 

32 
"VC" XX 
;^Xc? 

3-chloro-5-((l-((5-(3-
fluoro-4-
isopropoxyphenyl)-6-
oxo-1,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihy dropyrimi din-5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 576,578 
*H NMR (DMSO-d6, 
400 MHz) 
5 13.11 (s, 1H),8.75 (s, 
IH), 7.63-7.83 (m, 6H), 
7.26 (t, J- 17.6 Hz, 
IH), 5.13 (s, 2H), 4.66-
4.72 (m, 1H), 1.26 (d,.7 
= 5.9 Hz, 6H). 

33 V r^i ;>^oxcr 

3-chloro~5-((l-((5-
(3,5-difluorophenyl)-
6-oxo-l,6-
dihydropyridazin-3-
yI)methyl)-6-oxo-4-
(trifluoromethyi)-l ,6-
dihy dropyrimidin- 5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 536,538 
*H NMR (DMSO-tftf, 
400 MHz) 
613.30 (s, IH), 8.77 (s, 
IH), 7.86 (s, IH), 7.62-
7.75 (m, 5H), 7.32-7.37 
(m, IH), 5.16 (s, 2H). 
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Example Structure IUPAC Name MS(M+H)+/ NMR 

34 
""of x.-

-N*^0 
F-^Y H 

3-chloro-5-((l-((5-(3-
chloro-4-
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidin-5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 
552,554,556 
1H NMR (DMSO-</6, 
400 MHz) 
513.23 (s, IH), 8.76 (s, 
IH), 8.10-8.13 (m, IH), 
7.48-7.87 (m, 6H),5.14 
(s, 2H). 

35 
V: 

OU 
F-l H 

3-chloro-5-((l-((5-
(2,4-difluorophenyl)-
6-oxo-l,6-
dihydropyridazin-3 -
yl)methyl)-6-oxo-4-
(trifluoromethyl)-l ,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 536, 538 
'HNMR (DMSO-46, 
400 MHz) 
513.27 (s, 1H),8.81 (s, 
IH), 7.81 (s, IH), 7.74 
(s, IH), 7.70 (s, IH), 
7.80 (s, IH), 7.40-7.43 
(m, 2H), 7.20 (d,J-
2.4 Hz, IH), 5.20 (s, 
2H). 

36 v 
3-chloro-5-((l-((5-(3-
chlorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 534, 536 
NMR (DMSO-d6, 

400 MHz) 

5 13.28 (s, IH), 8.82 
(s, IH), 7.97 (s, IH), 
7.83-7.97 (m, 3H), 7.74 
(s, 1H); 7.68 (s, IH), 
7.54 (s, IH), 7.52 (s, 
IH), 5.21 (s, 2H). 

37 V: fY 

3-chloro-5-((l-((5-(4-
fluoro-3-
methylphenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropvrimidin-5-

MS (ESI) m/z 532, 534 
NMR (DMSO* 

400 MHz) 

6 13.13 (s, 1H), 8.77 (s, 
IH), 7.77 (s, IH), 7.69 
(s, IH), 7.64-7.69 (m, 
3H), 7.64 (s, IH), 7.21 
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Example Structure IUPAC Name MS(M+H)+/NMR 
yl)oxy)benzonitrile (t, .7=7.6 Hz, IH), 5.15 

(s, 2H), 2.24 (s, 3H). 

38 "V r, 
l-JL ̂  

H 

3-chloro-5-((l-((5-(2-
fluoro-3-
methylphenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl )-
1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 532, 534 
*H NMR (DMSO* 
400 MHz) 
S 13.19 (s, IH), 8.76 
(s, IH), 7.75 (s, IH), 
7.69 (s, IH), 7.66 (s, 
IH), 7.48 (s, IH), 7.18-
7.27 (m, 2H), 6.99 (d, J 
= 7.2 Hz, IH), 5.14 (s, 
2H), 2.00 (s, 3H). 

39 rS 

3-chloro-5-((] -((5~(2-
fluoro-5-
methylphenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyi)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 532, 534 
*H NMR (DMSO* 
400 MHz) 

6 13.16 (s, IH), 8.77 
(s, IH), 7.75 (s, IH), 
7.68 (s, IH), 7.64 (s, 
IH), 7.59 (s, IH), 7.12-
7.27 (m, 3H), 5.15 (s, 
2H), 2.27 (s, 3H). 

40 
V: ,r VnrVr 

F-1 H 

3-chloro-5-((l -((5-(2-
chloro-4-
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3 -y l)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 552, 554 
*H NMR (DMSO* 
400 MHz) 

513.21 (s, IH), 8.77 
(s, IH), 7.75 (s, IH), 
7.69 (s, 1H),7.65 (s, 
IH), 7.40-7.42 (m, 2H), 
7.27-7.31 (m, 2H),5.15 
(s, 2H). 

41 
V: n 

%-M1 
F-l H 

3-chloro-5-((l-((5-(2-
chloro-3-
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-

S (ESI) m/z 552, 554 
*H NMR (DMSO-^6, 
400 MHz) 

513.26 (s, IH), 8.77 (s, 
IH), 7.76 (s, IH), 7.69 
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4-(tri fluoromethyl)-
1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

(s, IH), 7.66 (s, IH), 
7.59 (s, 1H), 7.44-7.49 
(m, 2H), 7.18 (d,7 = 
6.4 Hz, IH), 5.16 (s, 
2H). 

42 
rr 

3-chl0T0-5-((l-((5-(2-
fluoro-4-
methylphenyl)-6-oxo-
1,6-dihydropyridazin-
3 -y l)methy I)- 6 -oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidm-5-
yl)oxy)benzonitrile 

MS (EST) m/z 532, 534 
*H NMR (DMSO-rftf, 
400 MHz) 

8 13.19 (s, IH), 8.81 (s, 
IH), 7.80 (s, IH), 7.74 
(s, IH), 7.73 (s, IH), 
7.70 (s, IH), 7.42-7.46 
(m, IH), 7.11-7.17 (m, 
2H), 5.20 (s, 2H), 2.37 
(s, 3H). 

43 
V: n 

A 

3-ch!oro-5-((l-((5-(3-
chloro-2-
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluorornethyl)-
1,6-
dihydropyrimi din-5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 552, 554 
*H NMR (DMSO* 
400 MHz) 

8 13.28 (s, IH), 8.76 
(s, IH), 7.74 (s, 1H), 
7.68 (s, IH), 7.65 (s, 
IH), 7.64 (s, IH), 7.27-
7.59 (m, 3H), 5.15 (s, 
2H). 

44 
V: n ^•xcr-

3-chloro-5-((l-((5-(2-
fluoro-3-
methoxyphenyl)-6-
oxo-1,6-
dihydropyridazin-3-
yl)meth.yl.)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 548,550 
*H NMR (DMSO* 
400 MHz) 

5 13.17 (s, IH), 8.76 
(s, IH), 7.75 (s, IH), 
7.69 (s, IH), 7.65 (s, 
IH), 7.59 (s, IH), 7.17-
7.22 (m, 2H), 6.96 (d,./ 
- 6.4 Hz, IH), 5.15 (s, 
2H), 3.83 (s, 3H). 
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45 ^NXCJ 

3-chloro-5~(( 1 -((5-(2-
fluoro-4-
methoxyphenyl)-6-
oxo-1,6-
dibydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihy dropyrimi din-5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 548, 550 
NMR (DMSO* 

400 MHz) 

8 13.11 (s, 1H), 8.76 
(s, 1PI),7.75 (s, IH), 
7.68 (s, IH), 7.65-7.66 
(m, 1H), 7.55 (s, IH), 
7.49-7.50 (m, JH), 
6.84-6.92 (m, 2H),5.15 
(s, 2H), 3.77 (s, 3H). 

46 
"Vf Mo ^Ya 

v*° 

3-chioro-5-((l~((5-(4-
chloro-3-
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihy dropyrimidin-5 -
yI)oxy)benzonitrile 

MS (ESI) m/z 552, 554 
lH NMR (DMSO* 
400 MHz) 

6 13.28 (s, IH), 8.77 (s, 
IH), 7.96 (d,/= 9.2 
Hz, IH), 7.83 (s, IH), 
7.65-7.75 (m, 5H),5.16 
(s, 2H). 

47 
"*V° r1. 

3-chloro-5-((l-((5-(5-
chloro-2-
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyi)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihy dropyrimidin- 5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 552, 554 
JH NMR (DMSO* 
400 MHz) 

6 13.28 (s, IH), 8.77 
(s, IH), 7.75-7.53 (m, 
6H), 7.35-7.37 (m, 1H), 
5.16 (s, 2H). 

48 V: Ai \x™XJ 

3-chloro-5-((l-((5-
(2,5-difluorophenyl)-
6-oxo-l,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethy I)-1,6-
dihy dropyrimidin-5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 536, 538 
*H NMR (DMSO* 
400 MHz) 

6 13.32 (s, IH), 8.81 
(s, IH), 7.79 (d, J- 1.6 
Hz, IH), 7.73-7.69 (m, 
3H), 7.45-7.37 (m, 3H) 
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, 5.20 (s,2H). 

49 
V: ^ 

3-chloro-5-(( 1 -((5~(4-
isopropylphenyl)-6-
oxo-1,6-
dihy dropy rid azin-3 -
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 542, 544 
NMR (DMSO* 

400 MHz) 

8 13.10 (s, IH), 8.79 
(s, IH), 7.78-7.68 (m, 
6H), 7.33 (d, .7=8.4 
Hz, 2H), 5.18 (s, 2H), 
2.91 (m, IH), 1.22 (d,J 
- 6.8 Hz, 6H). 

50 
"V° rS 

Ov J-A 1 
F"J H 

3-chloro-5-((l -((5-(5-
fluoro-2-
meth.ylphenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 532, 534 
*H NMR (DMSO* 
400 MHz) 

S 13.10 (s, IH), 8.79 
(s, IH), 7.78-7.68 (m, 
5H), 7.33 (&,J= 8.4 
Hz, 2H), 5.18 (s, 2H), 
2.07 (s, 3H). 

51 V 'n V^fYY 
^ H ° ^ 

3-chloro-5-((l-((5-(2-
fluoro-6-
methoxyphenyl)-6-
oxo-1,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 548, 550 
*H NMR (DMSO* 
400 MHz) 

8 13.12 (s, IH), 8.83 
(s, IH), 7.80 (s, IH), 
7.70 (s, IH), 7.69 (s, 
IH), 7.58 (s, IH), 7.43-
7.49 (m, IH), 6.97 (d,J 
= 8.4 Hz, IH), 6.91 (t,J 
= 8.8 Hz, IH), 5.21 (s, 
2H), 3.75 (s, 3H). 

52 V rT4 
W ^-NXO F^jL H 

3-chloro-5-((l~((5-(3-
fluoro-4-
methoxyphenyl)-6-
oxo-1,6-
dihydropyridazin-3-

MS (ESI) m/z 548, 550 
*H NMR (DMSO* 
400 MHz) 

8 13.13 (s, IH), 8.83 
(s, IH), 7.85 (d, J= 1.6 
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yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5-
yl)oxy)benzoiiitrile 

Hz, IH), 7.64-7.82 (m, 
5H), 7.24 (m, IH), 5.15 
(s, 2H), 3.86 (s, 3H). 

53 V n* 
3-((l-((5-(4-(tert-
butyl)phenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidin-5-
yl)oxy)-5-
chlorobenzonitri le 

MS (ESI) m/z 556, 558 
*H NMR (DMSO* 
400 MHz) 

8 13.08 (s, IH), 8.77 
(s, IH), 7.75-7.65 (m, 
6H), 7.45 (d,J= 8.4 
Hz, 2H), 5.15 (s, 2H), 
1.26 (s, 9H). 

54 
>: n 

3-chloro-5-((l»((5-(3~ 
cyanophenyl)-6-oxo-
1,6-dihydropyridazm-
3 -yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihy dropyrimi din - 5 -
yl)oxy)benzonitrilc 

MS (ESI) m/z 525, 527 
*H NMR (DMSO* 
400 MHz) 

8 13.29 (s, IH), 8.78 
(s, 1H), 8.26 (s, IH), 
8.14 (d, J= 8.0 Hz, 
IH), 7.91-7.64 (m, 6H), 
5.16 (s, 2H). 

55 
V Lr 

-H-^O 
F"J H 

3-chloro-5-((6-oxo-1 -
((6~oxo-5~(3,4,5-
trifluorophenyl)-1,6-
dihydropyridazin-3-
yl)methyI)-4-
(trifluoromethyl)-1,6-
dihy dropyrim idin - 5-
yl)oxy)benzonitrile 

MS (ESI) m/z 554, 556 
JH NMR (DMSO* 
400 MHz) 

8 13.33 (s, IH), 8.78 (s, 
IH), 7.90-7.85 (m, 3H), 
7.74 (s, IH), 7.67 (s, 
IH), 7.67 (s, 1H), 5.15 
(s, 2H). 

56 

3-chloro-5-((l-((5-(4-
fluoro-2-
methylphenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-

MS (ESI) m/z 532, 534 
*H NMR (DMSO* 
400 MHz) 

6 13.16 (s, 1H), 8.79 
(s, IH), 7.78 (s, IH), 
7.72 (s, IH), 7.68 (s, 
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1,6-
dihydropyrimi din-5-
yl)oxy)benzonitrile 

IH), 7.48 (s, IH), 7.06-
7.23 (m, 3H), 5.17 (s, 
2H), 2.16 (s, 3H). 

57 
TT° 

3-chloro-5-((l-((5-
(2,3-
dihydrobenzofuran-7-
yl)-6-oxo-l,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihy dropyrimidin-5 -
yl)oxy)benzonitrile 

MS (ESI) m/z 542, 544 
lR NMR (DMSO* 
400 MHz) 

8 13.10(s,lH), 8.81 (s, 
IH), 7.80 (s, IH), 7.79 
(s, IH), 7.73 (s, IH), 
7.68 (s, IH), 7,61 (d,J 
= 7.6 Hz, IH), 7.30 (d, 
J=6.8 Hz, IH), 6.90 (t, 
J= 7.6 Hz, IH), 5.20 
(s, 2H), 4.55 (t,J= 8.8 
Hz, 2H), 3.19 (UJ= 8.4 
Hz, 2B). 

58 
V: _ 

OV lKXo 
F"jf H 

3-chIoro-5-((l-((5-(3-
fluoro-4-
methylphenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifIuoromethyl)-
1,6-
dihy dropyrimidin-5 -
yl)oxy)ben.zonitrile 

MS (ESI) m/z 532, 534 
*H NMR (DMSO* 
400 MHz) 

5 13.19 (s, IH), 8.80 (s, 
IH), 7.80 (s, 1H), 7.37-
7.77 (m, 6H), 5.19 (s, 
2H), 2.28 (s, 3H). 

59 
>: A, X/N^XJ 

3-chloro-5-(( 1 -((5 -(5 -
fluoro-2-
methoxyphenyl)-6-
oxo-1,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethy I)-1,6-
dihy dropyrimidin-5 -
yl)oxy)benzoni.tril e 

MS (ESI) m/z 548, 550 
*H NMR (DMSO* 
400 MHz) 

8 13.07 (s, IH), 8.77 (s, 
IH), 7.75 (s, IH), 7.69 
(s, IH), 7.65 (s, IH), 
7.54 (s, IH), 7.06-7.24 
(m, 3H), 5.14 (s, 2H), 
3.69 (s, 3H). 
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MS (ESI) m/z 532, 534 

60 "V A 
3-chloro-5 -((1 -((5-(3 -
fluoro-5-
methylplienyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(tri fluoromethyl)-
1,6-
dihy dropyrimidin-5 -
yl)oxy)benzonitrile 

3HNMR (DMSO* 
400 MHz) 

513.24 (s, IH), 8.82 
(s, IH), 7.82 (s, 1H), 
7.73 (s, IH), 7.69 (s, 
IH), 7.59 (s, IH), 7.56 
(d, </ = 10.0 Hz, IH), 
7.53 (s, IH), 7.16 (d, J 
= 9.6 Hz, IH), 5.21 (s, 
2H), 2.38 (s, 3H). 
MS (ESI) m/z 548, 550 

61 "V A 
^ 1 

3-chloro-5 -((1 -((5-(3 -
fluoro-5-
methoxyphenyl)-6-
oxo-1,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihy dropy rimidin- 5 -
yl)oxy)benzonitriie 

*H NMR (DMSO* 
400 MHz) 

5 13.22 (s, IH), 8.80 (s, 
IH), 7.83 (s, IH), 7.77 
(s, IH), 7.70 (s, IH), 
7.67 (s, IH), 7.31 (s, 
IH), 7.30 (d,/= 10.4 
Hz, IH), 6.95 (d,J= 
11.2 Hz, IH), 5.19 (s, 
2H), 3.81 (s,3H). 
MS (ESI) m/z 554, 556 

62 
VI -j 

3 -chioro-5-((6-oxo-1 -
((6-oxo-5-(2,3,4-
trifluorophenyl)-1,6-
dihydropyridazin-3-
yl)methyi)-4-
(trifluoromethyl)-1,6-
dihy dropyrimidin- 5 -
yl)oxy)benzonitrile 

NMR (DMSO* 
400 MHz) 

5 13.36 (s, IH), 8.82 
(s, IH), 7.80 (s, IH), 
7.72 (d, J - 10.0 Hz, 
IH), 7.70 (s, IH), 7.68 
(s, IH), 7.48 (s, IH), 
7.44 (t, J- 9.2 Hz, IH), 
5.21 (s, 2H). 
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63 
V: x 

Y^'YYY 

3-chloro-5-((l~((5-(2-
fluoro-5-
methoxypheny 1) -6 -
oxo-1,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethy I)-1,6-
dihy dropyrimidi n-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 548, 550 
*H NMR (DMSO* 
400 MHz) 6 13.19 (s, 
IH), 8.79 (s, IH), 7.77-
7.66 (m, 2H), 7.69 (s, 
IH), 7.65 (s, IH), 7.21 
(d,J = 9.2 Hz, IH), 
7.08-7.02 (m, 2H),5.19 
(s, 2H), 3.75 (s, 3H). 

64 

N 

-N-^O 
F"£ H 

3-chloro-5-((l-((5-
(2,3-
dihy drobenzofuran-5 -
yl)-6-oxo~l,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethyL)-1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 542, 544 
JH NMR (DMSO* 
400 MHz) 6 13.02 (s, 
IH), 8.76 (s, IH), 7.77 
(s, IH), 7.75 (s, IH), 
7.69 (s, IH), 7.66 (s, 
IH), 7.65-7.63 (m, 2H), 
6.83 (d, ,7=8.4 Hz, 
3H), 5.21 (s, 2H), 4.55 
(t, J= 8.8 Hz, 2H), 3.19 
(t, .7=8.4 Hz, 2H). 

65 
Y: p« ,Yxc? 

3-chloro-5-((6-oxo-1 -
((6-oxo-5-(lH-
pyrazol-5-yl)-l,6-
dihydropyridazin-3-
y3)methyl)-4-
(trifluoromethyl)-l ,6-
dihy dropyrimidin-5 -
yl)oxy)benzonitrile 

MS (ESI): m/z 490, 
492 
JH-NMR (CD30 D* 
400 MHz): 8 8.57 (s, 
IH), 7.98 (s, IH), 7.68 
(s, IH), 7.51 (s, IH), 
7.36 (s, 2H), 7.16 (s, 
IH), 5.24 (s, 2H). 

66 V A 
3-chloro-5-((l-((5-
cyclopropyl-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyI)-
1,6-
dihydropyrimidin-5 -

MS (ESI): m/z 464, 
466 
JH-NMR (DMSO* 
400 MHz): 8 12.81 (s, 
IH, NH), 8.72 (s, IH, 
ArH), 7.65-7.78 (m, 
3H, ArH), 7.08 (s, IH, 
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yl)oxy)benzonitrile ArH), 5.05 (s, 2H, 

CH2), 2.03-2.07 (m, 
IH, CH), 0.81-1.03 (m, 
4H, CH?CH2). 

67 

3-chloro-5-((l-((5-(4-
(methylsulfonyl)phen 
yl)-6-oxo-3,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihy dropyrim idin - 5 -
yl)oxy)benzonitrile 

MS (ESI): m/z 578, 
580 
'H-NMRCDMSO* 
400 MHz) 8 13.29 (s, 
IH), 8.77 (s, IH), 8.03 
(d,J-8.4 Hz, 2H), 7.97 
(d,J=8.4 Hz, 2H), 7.79 
(s, IH), 7.74 (s, IH), 
7.69 (s, IH), 7.64 (s, 
IH), 5.17(s, 2H),3.22 
(s, 3H). 

68 
"CC" rf 

XX, 

4-(6-((5-(3-chloro-5-
cyanophenoxy)-6-
oxo-4-
(trifluoromethyl)pyri 
midin-l(6H)-
yl)methyl)-3-oxo-2,3-
dihydropyridaziu-4-
yl)-2-
fluorobenzonitrile 

MS (ESI): m/z 543, 
545 
,H-NMR(DMSO* 
400 MHz) 5 13.39 (s, 
IH), 8.78 (s5 IH), 8.00-
8.05 (m, 2H), 7.86-7.89 
(m, 2H), 7.75 (s, IH), 
7.78 (s, IH) 7.65 (s, 
IH), 5.17 (s, 2H). 

69 
•x>f -X. VN^XJ J "CCo 

3-chloro-5-(( 1 -((5-(4-
(2,2-difluoro-l-
hydroxyethyl)phenyl) 
-6-0X0-1,6-

dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifiuoromethyl)-1,6-
dihy dropyrimidin - 5 -
yl)oxy)benzonitrile 

MS (ESI): m/z 580, 
582 
!H-NMR(DMSO* 
400 MHz) 5 13.14(5, 
IH), 8.78 (s, IH), 7.81 
(d, ,/~8.4 Hz, 2H), 
7.65-7.76 (m, 4H), 7.48 
(d, ,7-8.4 Hz, 2H), 6.01 
(td, J-A.O Hz, 56.0 Hz, 
IH), 5.17 (s, 2H), 4.76-
4.82 (m, IH). 
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70 V r, 
3-chloro-5-((l-((5-(3-
(methylsuifonyl)pheii 
yl)-6-oxo-l,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluorom ethyl)-1,6-
dihydropyrimidin - 5 -
yl)oxy)benzonitrile 

MS (ESI): m/z 578, 
580 
1H-NMR(DMSO-d6, 
400 MHz) 8 13.27 (s, 
1H), 8.78 (s,lH), 8.37 
(s, IH), 8.11 (d,J=8.0 
Hz, IH), 7.98 (d, .7=7.6 
Hz, IH), 7.85 (s, IH), 
7.63-7.75 (m, 4H),5.18 
(s, 2H) 3.21 (s, 3H). 

71 
V 0 ^ 

3-chloro-5-((6-oxo-1 -
((6-oxo-5-(lH-
pyrazol-4-yl)-l,6-
dihydropyridazin-3-
yl)methyl)-4-
(trifluoromethyl)-l ,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI): m/z 490, 
492 
1H-NMR(DMSO-d6, 
400 MHz) 6 12.99 (s, 
1H), 8.76 (s, IH), 8.24-
8.38 (m, 2H), 7.77 (s, 
IH), 7.74 (s, IH), 7.67 
(s, 1H), 7.63 (s, IH), 
5.12 (s, 2H) 

72 

c'x^N 
Vo 

3-chloro-5-((l~((5-(l~ 
methyl-1 H-pyrazol-4-
yl)-6-oxo-l,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5 -
yl)oxy)benzonitrile 

MS (ESI): m/z 504,506 
IH-NMR(DMSO-d6, 
400 MHz) 5 13.01 (s, 
IH), 8.77 (s, IH), 8.50 
(s, IH), 8.10 (s, IH), 
7.73-7.75 (m, 2H), 7.67 
(s, IH), 7.63(s, IH), 
5.12 (s, 2H), 3.85 (s, 
3H). 

73 V n 
FS^U 

3 -chloro-5 -((6-oxo-1 -
((6-oxo-5-(pyridin-3-
yl)-l,6-
dihydropyridazin-3-
yl)methyl)-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI): m/z 501,503 
1H-NMR(DMSO-d6, 
400 MHz) 5 13.37 (s, 
IH), 9.14 (s, IH), 8.80 
(s, IH), 8.74 (d, .1=4.4 
Hz IH), 8.51 (d, ,7=8.4 
Hz IH), 7.92 (s, IH), 
7.73-7.77 fm, 2H), 7.67 
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Example Structure IUPAC Name MS(M+H)7NMR 
(s, IH), 7.63 (s, 1H), 
5.18 (s, 2H). 

74 grcc 

3-chlon>-5-((l-((5-(6-
methoxypyridin-3 -
yl)-6-oxo-l,6-
dihydropyridazm-3-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-l ,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI): m/z 531, 
533 
xH-NMR(DMSO-d6, 
400 MHz) 5 13.14 (s, 
IH), 8.77 (s, IH), 8.68 
(d,J=2A Hz, IH), 8.15 
(dd, J=2 Hz, 8.8 Hz, 
IH), 7.73 (d, J=4.2 Hz, 
2H),7.67 (s, IH), 7.63 
(s, IH) 6.99 (d, .7=8.8 
Hz, IH), 5.15 (s, 2H), 
3.86 (s, 3H). 

75 V iT" ;^6-XC 

3-chloro-5-((l-((5-(4-
cyanophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI): m/z 525, 
527 
1H-NMR(DMSO-d6, 
400 MHz) 5 13.29 (s, 
IH), 8.76 (s, IH), 7.99 
(d, .7-8.4 Hz, 2H), 7.91 
(d, .7=8.4 Hz, 2H), 7.80 
(s, IH), 7.74 (s, IH), 
7.68 (s, IH), 7.64 (s, 
IH), 5.16 (s, 2H). 

76 "tin. 
^ * JS> * 

3-chloro-5-(( l-((5-( I -
methyl-lH-pyrazol-5-
yl)-6-oxo-l,6-
dihydropyridazin-3-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidiri-5 -
yl)oxy)benzonitrile 

MS (ESI): m/z 504, 
506 
1H-NMR(DMSO~d6, 
400 MHz) 5 13.30 (s, 
IH), 8.77 (s, IH), 7.74 
(s, IH), 7.68 (s, IH), 
7.62-7.65 (s, 2H), 7.45 
(d, ,7=2.0 Hz, IH), 6.50 
(d, .7=2.0 Hz, IH), 5.15 
(s, 2H), 3.73 (s, 3H). 
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Example 77: 
3-chloro-5-((2-((5~(4-fluorophenyl)-6-oxo-l,6-dihydropyridazin-3-yI)methyl)-6-

oxo-4-(trifluoromethyI)-l,6-dihydropyrimidin-5-yI)oxy)benzonitrile 

Into a I0-L round-bottom flask purged and maintained with an inert atmosphere of 

nitrogen, was placed a solution of diethyl oxalate (360 g, 2.46 mol, 1.00 equiv) in 

tetrahydrofuran (3000 mL). This was followed by the addition of a solution of 4-

10 fluorophenylmagnesium bromide in tetrahydrofuran (1.9 L, 1 N 0.78 equiv) dropwise 

with, stirring at -78 C in 2.5 hr. The resulting solution was stirred for 30 min at -78 C 

, then slowly warmed to -20 C. The reaction was then quenched by the addition of 

500 mL of 2 M HCI. The resulting solution was extracted with 2 x 500 mL of ethyl 

acetate and the organic layers combined. The resulting mixture was washed with 2 x 

15 200 mL of brine. The mixture was dried over anhydrous magnesium sulfate and 

concentrated under reduced pressure. The crude product was purified by distillation 

under reduced pressure (5 mm Hg) and the fraction was collected at 106 C. This 

resulted in 290 g of ethyl 2-(4-fluorophenyl)-2-oxoacetate as a yellow oil. 

Step 2 ethyl 5-((tert-butyldiphenylsilyl)oxy)-2-(4-fluorophenyl)-2-hydroxy-4-
20 oxopentanoate 

Into a 250-mL sealed tube purged and maintained with an inert atmosphere of 

nitrogen, was placed ethyl 2-(4-fluorophenyl)-2-oxoacetate (55 g, 280 mmol, 1.00 

equiv), l-[(tert-butyldiphenylsilyl)oxy]propan-2-one (110 g, 352 mmol, 1.26 equiv), 

5 Step 1 ethyl 2-(4~fluorophenyl)-2-oxoacetate 

O 
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acetic acid (33 g, 550 mmol, 1.96 equiv), pyrrolidine (7.8 g, 93 mmol, 0.33 equiv). 

The resulting solution was stirred overnight at 85 C and then applied onto a silica gel 

column with ethyl acetate/petroleum ether (1:60-1:10). This resulted in 45 g of ethyl 

5-[(tert-butyldiphenylsilyl)oxy]-2-(4-fluorophenyl)-2-hydroxy-4-oxopentanoate as 

5 brown oil. 

Step 3 6- [[(tert-butyldiphenylsilyl)oxy]methyl]-4-(4-fluorophenyl)-2,3-
dihydropyridazin -3-one 

Into a 1000-mL 4-necked round-bottom flaslc purged and maintained with an inert 

10 atmosphere of nitrogen, was placed a solution of ethyl 5-[(tert-butyldiphenylsilyl) 

oxy]-2-(4-fluorophenyl)-2-hydroxy-4-oxopentanoate (292 g, 574 mmol) in acetic acid 

(520 mL). This was followed by the addition of hydrazine hydrate (115 g, 2.30 mol) 

dropwise with stirring below 30 C in 30 min. The resulting solution was stirred for 3 

h at r.t., then, heated to 80 C for 2 hr. The reaction mixture was then poured into 

15 2000 mL of water/ice. The resulting solution was extracted with 3 x ] 000 of ethyl 

acetate and the organic layers combined. The resulting mixture was washed with 2000 

mL of 5%NaHCC>3 and 1000 mL of brine. The mixture was dried over anhydrous 

sodium sulfate and concentrated under vacuum. The crude product was purified by re-
crystallization from n-hexane to afford 6-[[(tert-butyldiphenylsilyl)oxy]methyl]-4-(4-

20 fluorophenyl)-2,3- dihydro pyridazin-3-one (150 g) as a white solid. 

Step 4 6-[[(tert-butyldiphenylsilyl)oxy]methyl]-4-(4-fluorophenyl)-2-(oxan-2-yl)- 2,3-
dihydropyridazin-3-one 

Into a 2000-mL round-bottom flask purged and maintained with an inert atmosphere 

25 of nitrogen, was placed a solution of 6-[[(tert-butyldiphenylsilyl)oxy]methyl] -4-(4-

fluorophenyl)-2,3-dihydropyridazin-3-one (150 g. 327 mmol, 1.00 equiv) in toluene 
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(1.2 L), 3,4-dihydro-2H-pyran(80 g, 951 mmol, 2.91 equiv), PPTS (15 g, 59.8 mmol, 

0.18 equiv). The resulting solution was stirred for 5 h at 90 °C. To this added 

additional DHP (55 g, 654 mmol), and the mixture was stirred overnight at 90 C. The 

reaction mixture was cooled to room temperature and then poured into 1000 mL of 

5 5% NaHC03. The resulting solution was extracted with 2x500 mL of ethyl acetate 

and the organic layers combined. The resulting mixture was washed with 500 mL of 

brine. The mixture was dried over anhydrous sodium sulfate and concentrated under 

vacuum. This resulted in 220 g (crude) of 6-[[(tert-butyldiphenylsilyl)oxy]methyl]-4-

(4-fluorophenyI)-2-(oxan-2-yl)-2,3-dihydropyridazin-3-one as brown oil. 

10 Step 5 4-(4-fluorophenyl)-6-{hydroxymethyl)-2-(oxan-2-yl)-2,3-dihydropyridazin-3-
one 

Into a 2000-mL round-bottom flask purged and maintained with an inert atmosphere 

of nitrogen, was placed a solution of 6-[[(tert-butyldiphenylsilyl)oxy]methyl]~4- (4-

15 fluorophenyl)-2-(oxan-2-yl)-2,3-dihydropyridazin-3-one (220 g, 324 mmol, 1.00 

equiv, 80%) in tetrahydrofuran (1.1 L). This was followed by the addition of B114NF 

(87 g, 333 mmol, 1.03 equiv) in several batches at 20 C in 5 min. The resulting 

solution was stirred for 30 min at room temperature and then poured into 1000 mL of 

5% NaHCXX The resulting solution was extracted with 2x500 mL of ethyl acetate 

20 and the organic layers combined. The resulting mixture was washed with 1000 mL of 

brine. The mixture was dried over anhydrous sodium sulfate and concentrated under 

vacuum. The residue was applied onto a silica gel column with ethyl 

acetate/petroleum ether (1:10-1:1). This resulted in 75 g of 4-(4-fluorophenyl)-6-

(hydroxymethyl)-2-(oxan-2-yi)-2,3-dihydro pyridazin-3-one as a white solid. 

25 MS (ESI) m/z 305 (M+H)* 

Step 6 6-(bromomethyl)-4-(4-fluorophenyl)-2-(tetrahydro-2H-pyran- 2-yl)pyridazin-
3(2H)-one 

THP 
& JO 

THP 
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To a stirring solution of 4-(4-fluorophenyl)-6-(hydroxymethyl)-2-(tetrahydro-2H-
pyran-2-yl)pyridazin-3(2H)-one (10 g, 32.9 mmol) in DCM (40 mL) at 0 °C was 

5 added CB^ (13.08 g, 39.4 mmol) followed by a slow addition of a solution of 

triphenylphosphine (10.34 g, 39.4 mmol) in DCM (10 mL). The resulting mixture was 

allowed to stir at 0 °C for 1 hr and then concentrated under reduced pressure. Diethyl 

ether (500 mL) was added to the crude mixture and solids were filtered out. The 

filtrate was concentrated under reduced pressure and the crude product was purified 

10 by column chromatography on slica gel (ethyl acetatc/hexane (0% - 60%) as eluent) 

to afford 6-(bromomethy 1 )-4-(4-fluoropheny!)- 2-(tetrahydro-2H-pyran- 2-

yl)pyridazin-3(2H)-one as a white solid (9.86 g). 

MS (ESI) m/z 367, 369 (M+1I) 

15 Step 7 3-chloro-5-((I-((5-(4-fluorophenyl)-6-oxo-l-(tetrahydro-2H-pyran-2-yl)-l,6 -
dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l ,6-dihydropyrimidin-5-
yl)oxy)benzonitrile 

To a mixture of 6-(bromomethyl)-4-(4-fluorophenyl)-2-(tetrahydro-2H-pyran-2-yO 

pyridazin-3(2H)-one (as described in Step 5 of Example 1) (10.59 g5 28.8 mmol), and 

3-chloro-5-((6-oxo-4-(trifluoromethyl)-l,6- dihydropyrimidin-5-y!)oxy)benzonitrile 

25 (9.10 g, 28.8 mmol) in DMF (35 mL) was added DIPEA (6.55 mL, 37.5 mmol) at 0 

20 
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10 

15 

20 

°C . After 30 min the reaction mixture was warmed up to room temperature and 

stirring was continued for an additional 1 hr. The mixture was concentrated under 

reduced pressure and water (200 mL) was added. The resulting precipitate was 

collected by filtration and washed with water (2 x 50 mL) followed by diethyl ether (3 

x 50 mL) to afford 3-chloro-5-((l-((5-(4-fluorophenyl)-6-oxo-l-(tetrahydro-2H-pyran 

-2-yl)-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-(trif].uoromethyl)-1,6-

di.hydropyrimidin-5-yl)oxy)benzonitrile as a white solid (16.27 g). 

MS (ESI) m/z 601, 602 (M+H)+ 

Step 8 3-chloro-5-((l-((5-(4-fluorophenyl)-6-oxo-l ,6-d.ihydropyridazin-3-yl)methyl) -
6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

A solution of 3-chloro-5-(( 1 -((5-(4-fluorophenyl)-6-oxo-1 -(tetrahydro-2H-pyran-2-yl) 

-1 >6-dihydropyridazin-3-y l)methyl)-6-oxo-4-(trifluorom.ethy 1)-1,6-dihydropyrimidin-

5-yl)oxy) benzonitrile (15.78 g, 26.2 mmol) in TFA (40.4 mL, 524 mmol) was stirred 

at r.t. for 1 hr. TFA was removed under reduced pressure and diethyl ether (250 mL) 

was added. The resulting solid was collected by filtration and washed with diethyl 

ether (2 x 125 mL) to afford 3-chloro-5-((l-((5-(4-fluorophenyl)-6-oxo-l,6-

dihydropyridazin.-3-yl)methyl)-6-oxo-4-(trifhioromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile as a white solid (11.67 g). 

MS (ESI) m/z 518, 520 (M+H)" 

NMR: (DMSO* 400 MHz) 
8 13.13 (s, IH), 8.74 (s, IH), 7.87 (t, 7=6.8 Hz, 2H), 7.62-7.72 (m, 4H), 7.26 (t,/ = 

6.8 Hz, 2H), 5.14 (s, 2H). 
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Example 78: 
3-chIoro*5-((l-((5-(6-fluoropyridin-3-yI)-6-oxo-l,6-dihydropyridazin-3-
yl)methyl)-6-oxo-4-(trifluoromethvl)-1.6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: 3-chloro-5-((l-((5-(6-fluoropyridin-3-yl)-l~(4-?nethoxybenzyd)-6-oxo-l,6-

dihydropyridazin-3-yl)methyl)-6-oxo~4-(trifiuoromethyl)-l,6-dihydropyrimidin-5-
yl)oxy)benzonitrile 

To a solution of 3-((3-((5-bromo-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin -

3-yl)methyl)-6-oxo-4-(trifhjoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-

chlorobenzonitrile (80.0 mg, 0.13 mmol.) in 1,4-dioxane/H20 (5 mL /I mL) was added 
(2-fluoro-5-pyridine)boronic acid (41 mg, 0.26 mmol), Pd(dppf)Cl2 (35.0 mg) and 
potassium carbonate (35 mg, 0.26 mmol) at r.t. The mixture was stirred at 90 °C for 1 

hr. After cooling to r.t., the mixture was diluted with water (10 mL) and extracted 

with ethyl acetate (20 mL * 3). The combined organic extracts were dried over 

sodium sulfate, filtered and concentrated under reduced pressure to give the desired 

product 3-chloro-5-((l-((5-(6-fluoropyridin-3-yl)-3-(4-methoxy benzyl)-6-oxo-l,6-

dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (50 mg). 

MS (ESI) m/z 639, 643 (M+H)+ 

Step 2: 3-chloro-5-((l~((5-(6-fluoropyridin-3-yl)-6-oxo~l,6-dihydropyridazin-3-yi) 
metkyl)-6-oxo-4~(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

F 
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To a solution of 3-chloro-5-((]-((5-(6-fluoropyridin-3-yl)-l-(4-methoxybenzyl) -6-

oxo-1,6-dihydropyridazin~3-yl)mcthyl)-6-oxo-4-(trifluoromethyl)-1,6-

dihydropyrimidin-5-yl)oxy)benzonitrile (50 mg, 0.08 mmol) in acetonitrile,^H20 (5 

5 mL /I mL) was added CAN (0.22 g, 0.4 mmol). The resulting mixture was stirred at 

r.t. overnight. LCMS indicated the reaction was completed. The reaction mixture 

was diluted with ethyl acetate and washed with water, dried over sodium sulfate, 

filtered and concentrated under reduced pressure. The residue was purified by 

preparative HPLC to afford the title product 3-chloro-5-((l-((5-(6-fluoropyridm-3-yl)-

10 6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-

dihydropyrimidin-5-yl)oxy)benzonitrile (20 mg). 
XH (DMSO* 400 MHz) 5 13.28 (s, IH), 8.77 (s, IH), 8.68 (s, IH), 8.41 (dd,/ = 

2.4, 8.4 Hz IH), 7.83 (s, IH), 7.74 (s, IH), 7.68 (s, IH), 7.64 (s, IH), 7.61 (dd,J = 

2.4,8.4 Hz, IH), 5.16 (s, 2H). 

15 MS (ESI) m/z 519, 521 (M+H)+ 

Using an analogous procedure to that given for Example 78, and the corresponding 

boronic acid or boronate ester in Step 1 instead of (2-fluoro-5-pyridine)boronic acid, 

Examples 79-89 were also prepared and characterized as indicated in the table below. 

20 Example 90 in the table below was also prepared from 3-((l-((5-bromo-l-(4-

methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-

l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile according to the procedure 

given for Step 2 in Example 78. 

Example Structure IUPAC Name MS (M+H) 7 NMR 

79 
V o 

3-chloro-5-((l-((5-(2-

m.ethoxypyridin-4-yl)-6-

oxo-1,6-
dihydropyridazin-3-

MS (ESI) m/z 446,448 

*H NMR: (DMSO* 

400 MHz) 6 13.27 (s, 
IH), 8.81 (s, IH), 7.81 

120 



WO 2014/058747 PCT/US2013/063612 

Example Structure IUPAC Name MS(M+H)7 NMR 

yl)methyl)-6-oxo-4-

(trifluoromethy 1)-1,6-
dihy dropyrimidin-5 -

yl)oxy)benzonitrile 

(s, 3H),7.74 (s, 1H), 

7.70 (s, IH), 7.80 (s, 
IH), 7.43-7.40 (m, 2H), 
7.20 (d, J=2.4 Hz, IH), 

5.20 (s, 2H),3.84 (S, 

3H). 

80 
Xr.; r, 

;r6"xc^ 

3-chloro-5-((] -((5-(5-

methylpyridin-3-yl)-6-

oxo-3,6-

dibydropyridazin-3-

yl)methyl)-6-oxo-4-

(trifluoromethyl)-l ,6-

dihydropyrimidin-5 -

yl.)oxy)benzonitrile 

MS (ESI) m/z 445,447 
JH NMR: (DMSO* 

400 MHz) 5 13.27 (s, 

IH), 8.81 (s, IH), 7.81 

(s, IH), 7.74 (s, IH), 

7.70 (s, IH), 7.80 (s, 

IH), 7.43-7.40 (m, 2H), 

7.20 (d, J-2.4 Hz, IH), 

5.20 (s, 2H,), 2.37 (s, 3 

H). 

81 
"Xr° ^ 

VH-VVV OU %Xo 
F-J H 

3-chloro-5-((6-oxo-1 -((6-

oxo-5 -(pyridin-4-yl)-1,6-

dihydropyridazin-3 -

yl)metbyl)-4-

(trifluoromethy i)-1,6-

dihy dropy rimidin - 5 -

yl)oxy)benzonitrile 

MS (ESI) m/z 501, 503 
JH NMR: (DMSO* 

400 MHz)5 13.56 (s, 
IH), 8.88 (d, J-10.4 

Hz, 2H), 8.81 (s, IH), 

8.32 (s, IH), 8.29 (s, 

IH), 8.07 (s, IH), 7.74 

(s, IH), 7.66 (s, IH), 

7.64 (s, 3H), 5.21 (s, 

2H). 

82 

Q
88

0"
2 

"T
l 

3-chloro-5-(( 1 -((5-(5-

fluoropyridi.n-3-y l)-6-
oxo-1,6-

dihydropyridazin-3-
yl)methyl)-6-oxo-4-

MS (ESI) m/z 539, 521 
JH NMR: (DMSO* 

400 MHz)8 13.34 (s, 

IH), 8.87 (s, IH), 8.77 

(s, IH), 8.63 (s, IH), 
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Example Structure IUPAC Name MS (M+H)+/ NMR 

(trifliioromethyl)-! ,6-

dihydropyrimidin-5-

yl)oxy)benzonitrile 

8.18 (d, J-10.4 Hz,1H), 

7.91 (s, IH), 7.73 (s, 

IH), 7.67 (s, 1H), 7.64 
(d, J=13.6 Hz, IH), 
5.16 (s, 2H). 

83 ^ XX 

3 -chloro- 5 -((l-((5-(6-

methylpyridin-3-yl)-6-

oxo-1,6-

dihydropyridazin-3-

yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-

yl)oxy)benzonitrile 

MS (ESI) m/z 515, 517 

*H NMR: (DMSO* 
400 MHz) 5 13.45 (s, 

IH), 9.19 (s, IH), 8.83 

(s, 1H), 8.69 (d, .7-7.9 

Hz IH), 8.02 (s, IH), 

7.87 (d, .7=8.2 Hz, 

IH), 7.73 (s, IH), 7.67 

(s, IH), 7.64 (s, IH), 

5.20 (s, 2H), 2.71 (s, 

3H). 

84 
-y: A 

ir° 

5-(6-((5-( 3-chloro-5-

cyanophenoxy)-6-oxo-4-

(trifluoromethyl)pyrimidi 

n-1 (6H)-yl)methyl)-3-

oxo-2,3-

dihydropyridazin-4-

yl)nicotinonitrile 

MS (ESI) m/z 526, 528 

*H NMR: (DMSO* 

400 MHz) 8 13.42 (s, 

IH), 9.27 (s, IH), 9.08 

(s, IH), 8.81 (s, IH), 

8.73 (s, IH), 7.97(s, 
IH), 7.76 (s, IH), 7.69 

(s, IH), 7.65 (s, IH), 

5.20 (s, 2H). 

85 V A 
3-chloro-5-((l-((5»(5-

methoxypyridin-3-yl)-6-

oxo-1,6-

dihydropyridazm-3-

yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-

MS (ESI) m/z 531, 533 

NMR: (Mcthanol-

d4,400 MHz) S 8.98 

(s, IH), 8.61 (s, IH), 

8.59 (s, IH), 8.50 (s, 

IH), 8.00 (s, IH), 7.53 
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Example Structure IUPAC Name MS (M+H) 7 NMR 

dihydropyrimidin-5-

yl)oxy)benzonitrile 

(s, IH), 7.37 (s, IH), 

7.33 (s, IH), 5.27 (s, 

2H), 4.06 (s, 3H). 

86 
F-Ap H 

3-chloro-5-((l-((5-(6-

chloropyri din- 3 -y 1)- 6-

oxo-1,6-

dibydropyridazin-3-

yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-

yI)oxy)benzonitrile 

MS (ESI) m/z 535, 537 
JH NMR: (DMSO* 
400 MHz) 8 13.30 (s, 

IH), 8.83 (s, IH), 8.77 

(s, IH), 8.29 (d, 8.4 

Hz, IH), 7.85 (s, IH), 

7.74 (s, 1H), 7.68 (s, 

IH), 7.63 (s, IH), 7.61 
(d, /= 8.8 Hz, IH), 

5.16 (s, 2H), 4.06 (s, 

3H). 

87 
-of ^ 

FVnrYr ;>y *{p° 

3"Chloro-5»((l -((5-(2-

fluoropyridin-3-y l)-6-

oxo-1,6-

dihy dropyridazin-3 -

yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-

dihy dropyrimidin-5 -

yl)oxy)benzonitrile 

MS (ESI) m/z 519, 521 

*H NMR: (DMSO* 

400 MHz) 5 13.30 (s, 
IH), 8.83 (s, IH), 8.77 
(s, IH), 8.29 (d, ,7=8.4 

Hz, IH), 7.85 (s, IH), 

7.74 (s, IH), 7.68 (s, 

IH), 7.63 (s, IH), 7.61 
(d, .7 = 8.8 Hz, IH), 

5.16 (s, 2H).. 

88 V /r. 

3 -chloro*5-((6-oxo-1 -((6-

oxo-5-(quinolin-3-yl)-

1,6-dihy dropyridazin- 3 -

yl)methyl)-4-

(trifluoromethyl)-1,6-

dihy dropy rimidin- 5 -

yi)oxy)benzonitrile 

MS (ESI) m/z 551, 553 

*H NMR: (DMSO* 

400 MHz) 6 9.28 (d,J 

~ 2.0 Hz, IH), 8.95 (s, 

IH), 8.82 (s,lH),8.06-

8.09 (m 2H), 8.03 (s, 
IH), 7.84 (t, J= 7.6 Hz, 
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Example Structure IUPAC Name MS (M+H) 7 NMR 

IH), 7.76 (s, IH), 7.66-

7.72 (m, 3H), 5.23 (s, 

2H). 

3-((l-((5-(4-( 1 -amino- MS (ESI) m/z 597, 599 

2,2,2- *H NMR (CDC13, 

trifluoroethyl)phenyl)-6- 400MHz): 5 13.20 (s, 

oxo-1,6- IH), 8.77 (s, IH), 7.60-

©Q 

CYY^ NMJ dihydropyridazin-3- 7.90 (m, 8H), 5.30 (t 

yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimiditi-5 -

yl)oxy)-5-

chlorobenzonitriie 

= 7.2, Hz, IH), 5.16 (s, 

2Ii). 

3-(( 1 -((5-bromo-6-oxo- MS (ESI) m/z 502, 504 

1,6-dihydropyridazin-3- NMR: (DMSO* 

"o: yl)methyl)-6-oxo-4- 400 MHz) 5 13.38 (s, 

90 (trifluoromethy 1)-1,6- IH), 8.75 (s, IH), 8,09 

dihydropyrimidin-5-
yl)oxy)-5-

chlorobenzonitrile 

(s, 1H), 7.78-7.67 (m, 
3H), 5.12 (s, 2H). 

Example 91: 
3-chloro-5-((l-((5-chloro-6-oxo-l,6-dihydropyridazin-3-yI)methyl)-6-oxo-4-
(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: methyl 5,6-dichloropyvidazine-3-carboxylate 
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A solution of methyl 5-bromo~6-oxo-l,6~dihydropyridazine-3-carboxylate (2 g, 8.62 

mmol) in POCI3 was heated to reflux for 4 hr. After cooling to r.t., the mixture was 

concentrated under reduced pressure and the residue was poured into ice-water and 

5 extracted with ethyl acetate (3x30 mL). The combined organic extracts were dried 

over sodium sulfate, filtered, concentrated under reduced pressure and the residue was 

purified with silica gel. chromatography (petroleum ether/ethyl acetate (10:1) as 

eluent) to give methyl. 5,6-dichloropyridazine-3-carboxylate (1.3 g). 

10 Step 2: methyl 5-chloro~6-hydroxypyridazine-3-carboxylate 
CI OH 

A solution of methyl 5,6-dichloropyridazine-3-carboxylate (1.3 g, 6.31 mmol) in 

AcOH was heated at reflux for 6 hr. After cooling to r.t., the reaction mixture was 

concentrated under reduced pressure to give methyl 5-chloro-6-hydroxypyridazine-3-

15 carboxylate (1.3 g) which was used without further purification. 

Step 3: methyl 5-chloro-l~(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazine-3-

carboxylate 

20 To a suspension of methyl 5-chloro-6-hydroxypyridazine-3~carboxy1ate (1.3 g) and 
potassium carbonate (2.61 g, 18.9 mmol) in DMF at r.t. was added PMBC1 (1.5 g, 

9.61 mmol). The resulting mixture was stirred at r.t. overnight. The reaction mixture 

was poured into water and extracted with ethyl acetate (3 x 30 mL). The combined 

organic layers were dried on sodium sulfate, filtered and concentrated under reduced 
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pressure. The residue was purified by silica! gel chromatography (petroleum 

ether/ethyl acetate (5:1) as eluent) to afford methyl 5-chloro-l -(4-methoxybcnzyl)-6-

oxo-1,6-dihydropyridazine-3-carboxylate (1.5 g). 
1H-NMR (CDC13, 400 MHz): 5 7.97 (s, IH), 7.43 (d, 2H, J=8.0Hz), 6.83 (d, 2H, 

/-8.0Hz), 5.35 (s, 2H), 3.95 (s, 3H), 3.76 (s, 3H). 

Using the above intermediate, the title compound was prepared by following similar 
procedures to Steps 5-7 and Step 9 of Example 22. 

NMR (DMSD-</5, 400 MHz): 5 13.44 (s, IH), 8.73 (s, IH), 7.87 (s, IH), 7.75 (s, 
IH), 7.68 (s, IH), 7.64 (s, IH), 5.09 (s, 2H). 

MS (ESI) m/z 458,460, 462 (M+H)+. 

Example 92: 

3-chloro-5-((l-((5-(dimethylamino)-6-oxo-l,6-dihydropyndazin-3-yl)methyl)-6-
oxo-4-(trifluoromethyl)-I,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: 3-chloro-5-((l-((5-(dimethylamino)-6-oxo-l,6-dihydropyridazin-3-yl)methyl) 

~6-oxo~4-(trifluoromethyl)-l,6-dihydropyrimidin-5~yl)oxy)benzonitrile 

A solution of 3-((l-((5-bromo-6-oxo-l,6-dihydropyridazin-3-yl)methyl) -6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitriie (50 mg, 0.10 

mmol) and dimethylamine (45 mg, 1 mmol) in NMP (3 mL) was stirred under 

concentrated under reduced pressure. This crude was purified by preparative HPLC 

microwave irradiation at 120 C for 10 min. After cooling to r.t., the mixture was 
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to give 3-chloro~5-((l-((5-(dimethylamino)-6-oxo-l,6-dihydropyridazin-3-yl)methyi)-

6-oxo-4-(tri fluoro methyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (30 mg). 
XH NMR (DMSO* 400MHz): 6 13.32 (s, IH), 8.69 (s, 1H), 7.75 (d, J = 1.2 Hz, 

IH), 7.63-7.69 (m, 2H)( 6.25 (s, IH), 5.00 (s, 2H), 3.03 (s, 6H), 

MS (ESI) m/z 467,469 (M+Hf 

Example 93: 
3-chSoro-5-((6-oxo-l-((6-oxo-5-(lH-pyrazoM-yl)-l,6-dihydropyridazm-3-
yl)methyl)-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: 3-chloro'5-((I-((l-(4-methoxybenzyl)-6-oxo-5-(!H-pyrazol-l-yl)-l,6-
dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yljoxyjbenzonitrile 

A mixture of 3-((l-((5-bromo-1 -(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-yI) 
methyl)-6-oxo-4'(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-
chlorobenzonitrile (100 mg, 0.161 mmol), lH-pyrazole (12 mg, 0.177 mmol) and 

potassium carbonate (44 mg, 0.322 mmol) in 1, 4-1,4-dioxane (10 mL) was stirred 

overnight at 80 °C. After cooling to r.t., the mixture was diluted with water and 

extracted with ethyl acetate. The organic layer was washed with water and brine, 

dried over sodium sulfate, filtered and concentrated under reduced pressure. The 

crude product was purified by preparative TLC (petroleum ether/ethyl acetate (2:1) as 

eluent) to afford 3-chloro-5-((l-((l-(4-methoxy benzyl)-6-oxo-5-(lH-pyrazol-l-yl)-

H 
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l,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-(triflxioromethyl)-l,6-dihydropyrimidiii-5-

yl)oxy)benzonitrile (82 mg). 

MS (ESI): m/z 610, 612 (M+H)+ 

Using the above intermediate, the title compound was prepared by following a similar 

procedure to Step 2 of Example 78. 
JH NMR (Methanol* 400 MHz) 6 9.01-9.02 (m, IH), 8.56 (s, IH), 8.02 (s, IH), 

7.80 (s, IH), 7.52 (s, IH), 7.37 (s, 2H), 6.52 (s, 1H), 5.26 (s, 2H). 

MS (ESI) m/z 490, 492 (M+H)+ 

Example 94: 3-chloro~5-((6-oxo-l-((6-oxo-5-(lH-l,2,3-triazol-l-yl)-l,6-

dihydropyridazin-3-yI)methyl)-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitri!e 

The title compo und was prepared in an alalogous manner to Example 93. 

MS (ESI) m/z 491, 493 

NMR: (DMSO* 400 MHz): 13.77 (s, IH), 8.95 (s, IH), 8.79 (s, IH), 8.35 (s, 

1.H), 8.28 (s, IH), 7.96 (s, IH), 7.67 (s, IH), 7.64 (s, IH), 5.26 (s, 2H). 

Example 95: 

6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(lrifluoromethyl)pyrimidin-l(6H)-

yI)methyl)-3-oxo-2,3-dihydropyridaziiie-4-carbonitrlle 

M 

Step 1: 6~((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-l(6H)-
yl) methyl)-2-(4-methoxybenzyl)-3-oxo-2,3-dihydropyridazine~4-carbonitrile 
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To a solution of 3-((l-((5-bromo-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-

yl) methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yi)oxy)-5-

5 chlorobenzonitrile (0.3 g, 0.5 mmol) in DMF (5 mL) were added ZnCNj (68 mg, 0.58 
mmol) and Pd(PPh3)4(0.2 g, 0.17 mmol). The mixture was stirred at 120 °C 

overnight. After cooling to r.t., the mixture was poured into water and extracted with 

ethyl acetate (60 mL x 3). The combined organic extracts were washed with water 

and brine, dried over anhydrous sodium sulfate, filtered and conccntrated under 

10 reduced pressure. The residue was purified by column chromatography on silica gel 

(petroleum ether/ethyl acetate (2:1 to 1:1) as eluent) to afford 6-((5-(3-chloro-5-

cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-l(6H)-yl)methyl-2-(4-methoxy 

benzyl)-3-oxo-2,3-dihydropyridazine-4-carbonitrile (150 mg). 

MS (ESI): m/z 569, 571 (M+Hf 

15 
Using the above intermediate, the title compound was prepared by following a similar 

procedrure to Step 2 of Example 78. 

*H NMR (DMSO-^5,400 MHz) 6 13.87 (s, IH), 8.74 (s, IH), 8.23 (s, IH), 7.80-7.66 

(m, 3H), 5.13 (s, 2H). 

20 MS (ESI): m/z 449, 451 (M+H)+ 

Example 96: 

3-chloro-5-((l-((5-(methylsulfonyl)-6-oxo-l,6-dihydropyridazin-3-yl) methyl)- 6-

oxo-4-(trifluoromethyI)-l,6-dihydropyrimidin-5-yl)oxy)benzoiiitrile 
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Step 1: 3-chloro-5-((l-((l-(4~methoxybenzyl)-5-(methylsulfonyl)~6-oxo-l,6-

dihydropyridazin -3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile 

To a solution of 3-((l-((5-bromo-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-

y 1) niethyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimi din-5 -yl)oxy)-5 -

chlorobenzonitrile (220 mg, 0.35 mmol) in DMSO (3 mL) was added CH3S02Na (180 

mg, 1.8 mmol). The mixture was stirred at room temparature for 3 hr. The reaction 

mixture was poured into water, extracted with ethyl acetate (60 mL * 3). The organic 

layer was washed with water and brine, dried over anhydrous sodium sulfate, filtered 

and concentrated under reduced pressure. The residue was purified by preparative 

TLC to afford 3-chloro-5-(( 1 -((1 -(4-methoxybenzyl) -5-(methylsulfonyl)-6-oxo-l ,6-
dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-
yl)oxy)benzonitrile (210 mg). 

MS (ESI): m/z 622, 624 (M+H)+ 

Using the above intermediate, the title compound was prepared by following a similar 
procedrure to Step 2 of Example 78. 

MS (ESI): m/z 502, 504 (M+H)* 

1HNMR (DMSO-d6, 400 MHz) 5 13.87 (s, IH), 8.79 (s, IH), 8.15 (s, IH), 7.78 (s, 
IH), 7.70 (s, IH), 7.68 (s, IH), 5.25 (s, 2H), 3.37 (s, 3H) 

Example 97: 

3-chloro-5-((l-((5-(ethylsuIfonyI)-6-oxo-l,6-dihydropyridazin-3-yl)methyI)- 6-

oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 
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The title compound was prepared in analogous manner to Example 96. 

MS (ESI) m/z 516, 518 

*H NMR: (DMSCM6, 400 MHz) 
5 13.88 (s, IH), 8.79 (s, IH), 8.16 (s, IH), 7.78-7.68 (m, 3H), 5.25 (s, 2H), 3.50 (q 
= 7.2 Hz, 2H), 1.13 (t,/= 7.2 Hz, 3H). 

Example 98: 
3-chIoro-5-((l-((5-(5-fluoropyridin-2-yl)-6-oxo-l,6-dihydropyridazin-3-yl)methyI) 
-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidm-5-yl)oxy)benzonitriIe 

Step 1: 3 -chloro-5- ((!-((5-(5-fluoropyridin-2-yl)-l - (4-methoxybenzyl)-6~oxo-}, 6-
dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-
yl)oxy)benzonitrile 

A mixture of 5-fluoro-2-(trimethylstannyl)pyridine (94 mg, 0.362 mmol), 3-((l-((5-

bromo-1 -(4-methoxybenzyl)-6-oxo-1,6-dihydropyridazin-3-yl)metbyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile (150 mg, 

0.242 mmol) and Pd(PPh3)4 (14 mg, 0.012 mmol) in DME (10 mL) was stirred 

filtrate was concentrated under reduced pressure. The crude product was purified by 

preparative TLC (petroleum ether/ethyl acetate (2:1) to afford 3-chloro-5-((l-((5-(5-

fluoropyridin-2-y 1)-1 -(4-methoxybenzyl)- 6-oxo-l,6-dihydropyridazin-3-yl)methyl)-

6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (110 mg). 

MS (ESI): m/z 639, 641 (M+H)+ 

overnight at 80 C. After the reaction was finished, the mixture was filtered and the 
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Using the above intermediate, the title compound was prepared by following a similar 

procedure to Step 2 of Example 78. 

*H NMR(DMSO-J4, 400 MHz): 8 13.37 (s, IH), 8.81 (s, IH), 8.72-8.75 (m, 2H), 

8.30 (s, 1H), 7.85 - 7.86 (m, IH), 7.76 (s, IH), 7.65-7.69 (m, 2H), 5.26 (s, 2H). 

MS (ESI) m/z 519, 521 (M+H)* 

Example 99: 

3-chloro-5-((l-((5-(5-chtoropyridin-2-yl)-6-oxo-l,6-dihydropyridazHi-3-yl) 
methyI)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yI)oxy)benzonitrile 

The title compound was prepared, in an analogous manner to Example 98. 

MS (ESI) m/z 535, 537 

*H NMR: (DMSO-dtf, 400 MHz) 5 13.39 (s, IH), 8.78 (s, IH), 8.73 (d,J= 2.4 Hz, 

IH), 8.58 (d,./- 8.8 Hz, IH), 8.32 (s, IH), 8.03-8.05 (m, IH), 7.74 (s, IH), 7.63 -7.67 
(m, 2H), 5.23 (s, 2H). 

Example 100: 
methyl 6-((5~(3-chloro-5-cyanophenoxy)-6-oxo-4- (trifluoromethyl)pyrimidin-
l(6H)-yl) methyl) -3- oxo-2«3-dihydropyridazine-4-carboxylate 

N 
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Step 1: methyl 6-((5-(3-chloro-5~cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-
l(6H) -yl) methyl)-2-(4-methoxyhenzyl)-3-oxo-2,3-dihydropyridazine-4-carboxylate 

A mixture of 3-((l-((5-bromo-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-yl) 

5 methyl)-6-oxo-4-(trifhioromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-

chlorobenzonitrile (400 mg, 0.64 mmol), triethyl amine (0.4 mL, 2.8 mmol) and 

Pd(dppf)Cl2 (50 mg) in a 1:1 mixture of DMF/methanol (10 rnL) was heated to 70 C 

with stirring under carbon monooxide (50 psi) for 20 hr. After the reaction was 

finished, the mixture was poured into water and extracted with ethyl acetate. The 

10 organic layer was washed with brine, dried over sodium sulfate, filtered and 

concentrated under reduced pressure. The residue was purified by preparative TLC 

(petroleum ether/ethyl acetate (1:1) as eluent) to afford methyl 6-((5-(3-chloro-5-

cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-l(6H)-yl)methyl)-2-(4-

meth.oxybenzyl)-3-oxo-2,3-dihydropyridazme-4-carboxylate (300 mg). 

15 MS (ESI) m/z 602, 604 (M+H)' 

Using the above intermediate, the title compound was prepared by following a similar 

procedure to Step 2 of Example 78. 

*H NMR (DMSO-^, 400 MHz): 5 13.46 (s, IH), 8.76 (s, IH), 7.93 (s, IH), 7.77 (s, 

20 IH), 7.70 (s, IH), 6.66 (s, IH), 5.16 (s, 2H), 3.79 (s, 3H). 

MS (ESI) m/z 482,484 (M+H)+ 
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Example 101: 

6-((5-(3-chloro-5-cyanophenoxy)~6-oxo-4-(trifluoromethyl)pyrimidin-l(6H)-
yl)methyI)-3-oxo-2,3-dihydropyridazine-4-carboxamide 

Step 1: 6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-l(6H)-
yl) methyl)-2-(4-methoxybenzyl)-3-oxo-2,3-dihydropyridazine-4~carhoxamide 

To a mixture of methyl 6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-

(trifiuoromethyl)pyrimidm -l(6H)-yl)methyl)-2-(4-methoxybenzyl)-3-oxo-2,3-

dihydropyridazine-4-carboxylate (150 mg, 0.25 mmol) in 5 mL of THF was added 

NH4OH (1 mL, 17 mmol) at 10 C. The resulting mixture was stirred for 2.5 hr at r.t. 
After finished, the mixture was diluted with ethyl acetate and washed with brine, 

dried, over anhydrous sodium sulfate, filtered and concentrated under reduced 

pressure. The residue was purified by preparative TLC to afford 6-((5-(3-chloro-5-

cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-l(6H)-yl)methyl)-2-(4-

meth.oxybenzyl)-3-oxo-2,3-dihydropyridazine-4-carboxamide (120 mg,). 

MS (ESI): m/z 587, 589 (M+H)* 

Using the above intermediate, the title compound was prepared by following a similar 
procedure to Step 2 of Example 78. 
XH NMR (DMSC)-d6,400 MHz): 6 13.72 (s, IH), 8.79 (s, IH), 8.77 (s, IH), 8.21 (s, 
IH), 8.05 (s, IH), 7.77 (s, IH), 7.69 (s, IH), 6.66 (s, IH), 5.24 (s, 2H). 

MS (ESI): m/z 467, 469 (M+H)* 

CI 

NH2 
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Example 102: 
3-chloro-5-((l-((5-(difluoromethyI)-6-oxo-l,6-dihydropyridazin-3-yl) methyl) -6-
oxo-4-(trifluoromethyI)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: (E)-methy!-3-(6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-

(trifluoromethyl)pyrimidin -l(6H)-yl)metkyl)-2-(4-methoxybenzyl)-3-oxo-2,3~ 

dihydropyridazin-4-yl)acrylate 

To a solution of 3-((l-((5-bromo-l-(4-methoxybenzyl)-6-oxo-l,6- dihydropyridazin-

3~yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-

chlorobenzonitrile (0.3 g, 0.68 mmol), ethyl acrylate (40.4 mL, 3.4 mmol) and 

triethylamine (0.3 mL, 2.0 mmol) in DMF (15 mL) was added Pd(OAc)2 (30 mg, 0.14 

mmol) and P(o-tolyl)3 (40 mg, 0.14 mmol) successively under a nitrogen atmosphere. 

The resulting yellow suspension was stirred at 100 C under a nitrogen atmosphere 

overnight. After cooling to r.t., the mixture was poured into ice-water, extracted with 

ethyl acetate, and the combined organic extracts were washed with brine, dried over 

sodium sulfate, filtered and concentrated under reduced pressure. The residue was 

purified by column chromatography on silica gel (petroleum ether/ethyl acetate (10:1 

to 5:1) as eluent) to afford (E)-methyl-3-(6-((5-(3-chloro-5- cyanophenoxy)-6-oxo-4-
(trifluoromethyl)pyrimidin-l(6H)-yl)methyl)-2-(4-methoxybenzyl)-3-oxo-2,3-
dihydropyridazin-4-yl)acrylate (220 mg). 

MS (ESI): m/z 642, 644 (M+H)+ 

H 
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Step 2: 3-chloro-5-((l-((5-formyl-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-
3-yl) methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of (E)-methyl 3-(6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-

(trifhioromethyl)pyfimidin-l(6H)-yl)methyl)-2-(4-methoxybenzyl)-3-oxo-2,3-

dihydropyridazin-4-yl)acrylate (220 mg, 0.34 mmol) in a mixture solvent of 

dichloromethane (5 mL) and methanol (1 mL) was stirred at -65 °C for 15 min under 

0?. (Me)2S (2 mL) was added, then the mixture was concentrated under reduced 

pressure and purified by chromatography on silica gel (petroleum ether/ethyl acetate 

(5: 1 to3: 1) as eluent) to give the desired product 3-chloro-5-(( 1 -((5-formyl-1 -(4-

methoxybenzyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6- oxo-4-(trifluoromethyl)-
l,6-dihydropyrimidm~5~yl)oxy)benzonitrile (110 mg). 

MS (ESI): m/z 572, 574 (M+H)+ 

Step 3: 3-chloro-5-((l-((5-(difluoromethyl)-l-(4-methoxybenzyl)-6-oxo-l,6-
dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile 
CI 

JXC ^ 
PMB 

A solution of 3-chloro-5-((l -((5-formyl-l-(4-methoxybenzyl)-6-oxo-l,6-

dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (110 mg, 0.19 mmol) in 5 mL of dry dichloromethane was cooled 

to -45 C. DAST (62 mg, 0.39 mmol) was added and the resulting mixture was stirred 

at room temperature for 1 hr. The mixture was partitioned between water and 

136 



wo 2014/058747 PCT/TJS2013/063612 

dichloromethane and the organic layer was washed with water and brine, dried over 

sodium sulfate, filtered and concentrated under reduced pressure. The residue was 

purified by preparative HPLC to afford 3-chloro-5-((l-((5-(difluoromethyl)-l-(4-

methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-yl) methy1)-6-oxo-4-(trifluoromethyl)-
5 l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (35 mg). 

MS (ESI): m/z 594, 596 (M+H)4 

Step 4: 3-chloro-5~((l-((5~(difluoromethyl)~6~oxo-l,6-dihydropyridazin-3-yl)methyl) 
-6-oxo-4-(trijluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of 3-chloro-5-((l-((5-(difluoromethyl)-l-(4-methoxybenzyl) -6-oxo-l,6-

dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyi)-l,6-dihydropyrimidin-5-

yi)oxy)benzonitrile (100 mg, 0.16 mmol) in acetonitrile (4 mL) and H2O (1 mL) was 

added Ce(NH4)2(N03)6 (0.48 g, 0.8 mmol) in portions. The mixture was stirred at 

15 room temperature overnight, poured into water and extracted with ethyl acetate (60 

mL x 3). The combined organic layers were washed with water and brine, dried over 

anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The 

residue was purified by preparative TLC to give 3-chloro-5-((l-((5-(difluoromethyl)-

6-oxo-1,6-dihydropyridazin-3-yl) methyl)-6-oxo-4-(trifluoromethyl)-1,6-

20 dihydropyrimidin-5-yl)oxy)benzonitrile (30 mg). 
1H-NMR (DM$0-d6, 400 MHz): 6 13.42 (s, 1H), 8.76 (s, IH), 7.63-7.77 (m, 4H), 

6.75 (s, IH), 5.16 (s, 2H). 

MS (ESI): m/z 474, 476 (M+H)4" 

10 
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Example 103: 3-chloro-5-((6-oxo-l~((6-oxo-5-(2,2,2-trifluoro-l-hydroxyethyl)-l,6-
dihydro pyridazin-3-yl)methyl)-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-
yl)oxy)benzonitrile 

Step 1: 3-chloro-5-((l~((l-(4-methoxybenzyl)-6-oxO'5-(2,2,2-trifluoro-l-
hydroxyethyl) -l,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-
dihydropyrimidin-5-yl)oxy)berizonitrile 

10 A solution of 3-chloro-5-((l-((5-formyl-l-(4-methoxybenzyl)- 6-oxo-l,6-

dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-di.hydropyrimidin-5-
yl)oxy)benzonitrile (790 mg, 1.38 mmol) and CsF (168 mg, 1.1 mmol) in 5 mL of 

anhydrous THF was cooled to -20 C. TMSCF3 (204 mg, 1.1 mmol) was added at 

same temperature. After addition, the resulting mixture was stirred at room 

15 temperature overnight. The mixture was diluted with water and extracted with ethyl 

acetate. The combined organic extracts were washed with water and brine, dried over 

sodium sulfate, filtered and concentrated under reduced pressure. The residue was 

purified by preparative HPLC to afford 3-chloro-5-((l-((l-(4-methoxybenzyl)-6-oxo-

5-(2,2,2-trifluoro-l-hydroxyethyl)-J,6-dihydropyridazm-3-yl)methyl)-6-oxo-4-

20 (trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (300 mg). 

MS (ESI): m/z 642, 644 (M+H)+ 

Using the above intermediate, the title compound was prepared by following a similar 
procedure to Step 2 of Example 78. 
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MS (ESI): m/z 522, 524 (M+H)* 
'H-NMR (CD30D-^, 400 MHz): 5 8.54 (s, IH), 7.76 (s, IH), 7.52 (s, IH), 7.34 (s, 

2H), 5.33 (q, J =6.4 Hz, IH), 5.17-5.23 (m, 2H). 

Example 104; 
3-chloro-5-((l-((5-(l,l-difluoroethyl)-6-oxo-l,6-dihydropyridazin-3-yI) methyl) -
6-oxo-4-(trifIuoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: 3-chloro-5-((l-((5-(l-ethoxyvinylj-l-(4-methoxybenzyl)-6-oxo-l,6- dihydro 
pyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-
yl)oxy)benzonitrile 

To a mixture of 3-((l-((5-bromo-l-(4-methoxybetizyl)-6-oxo-l,6- dihydropyridazin-

3-yl)methyl)-6-oxo-4-(trifluoromethyl)- l.,6-dihydropyrimidin-5-yl)oxy)-5-

chlorobenzonitrile (600 mg, 0.97 mmol), tributyl(l-ethoxyvinyl)stannane (418 mg , 

1.16 mmol) in toluene (8 mL) was added Pd(PPh?)4(l 12 mg, 0.09 mmol) under a 

nitrogen atmosphere. The resulting yellow suspension was stirred at 120 C overnight 

under a nitrogen atmosphere. After cooling to r.t., the mixture was poured into ice-

water and extracted with ethyl acetate. The combined organic extracts were washed 

with brine, dried over sodium sulfate, filtered and concentrated under reduced 

pressure. The residue was purified by column chromatography on silica gel 

(petroleum ether/ethyl acetate (5:1 to 2:1) as eluent) to afford 3-chloro-5-((l-((5-(l-

139 



WO 2014/058747 PCT/US2013/063612 

ethoxyvinyl)-1 -(4-methoxybenzy!)-6-oxo-1,6 -dihydro pyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromcthyl)-1,6-dihydropyrimidi.n-5-yl)oxy)benzonitrile (400 mg). 

MS (ESS): m/z 614, 616 (M+H)+ 

5 Step 2: 3-((l-((5-acetyl-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-
yDmethyl) -6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-
chlorobenzonitrile 

To a solution of 3-chloro-5-((l-((5-(l-ethoxyvinyl)-l-(4-methoxybenzyl)-6-oxo-l,6-

10 dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (400 mg, 0.65 mmol) in 1,4-dioxane (6 mL) was added HCl/1,4-

dioxane (4 N, 6 mL), the solution was stirred at room temperature overnight. LCMS 

showed that the reaction was completed. The mixture was diluted with water and 

extracted with ethyl acetate. The combined organic layers were dried over anhydrous 

15 sodium sulfate, filtered and concentrated under reduced pressure. The residue was 
purified by preparative TLC (petroleum ether/ ethyl acetate (1:1) to give 3-((l-((5-

acetyl -1 -(4-methoxybenzyl)-6-oxo-1,6-dihydropyridazin-3 -yl)methyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile (360 mg). 

MS (ESI) m/z 586, 588 (M+H)+ 

20 
Step 3: 3-chloro-5-((l-((5-(l,l-difluoroethyl)-l-(4-methoxybenzyl)-6-oxo-l,6-
dihydro pyridazin-3-yl)methyl)-6~oxo-4-(trifluoromethyl)-l,6-dihy dropyrimidin-5-
yl)oxy)benzonitrile 
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N N CI. 

F 

To a solution of 3-((l-((5-acetyl-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-3-

yl) meth.yl)-6-oxo-4-(trifluorom.ethyl)-l,6-dihydropyrimidin-5~yl)oxy)-5-

chlorobenzonitrile (360 mg, 0.62 mmol) in dichloromethane (8 mL) was added DAST 

5 (595 mg, 3.69 mmol). The mixture was stirred at r.t. for 4 hr. LCMS showed that the 

reaction was completed. The mixture was quenched with water and extracted with 

ethyl acetate. The combined organic extracts were dried over anhydrous sodium 

sulfate, filtered and concentrated under reduced pressure to give 3-chloro-5-((l-((5-

(1,1 -difluoroethyl)-1 -(4-methoxybenzyl)-6-oxo-1,6-dihydro pyridazin-3-yl)methyl)-6-

10 oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (150 mg). 

MS (ESI) m/z 608, 610 (M+H)+ 

Step 4: 3-chloro-5-((l-((5-(l,l-difIuoroethyl)-6-oxo-l,6-dihydropyridazin-3-
yljmethyl) -6-oxo-4-(irifluoromethyl)-l ,6-dihydropyrimidin-5-yl)oxy)benzonitrUe 

To a mixture of 3-chloro-5-((l-((5-(l, 1 -difluoroethyl)-l -(4-methoxybenzyl.)-6-oxo-l ,6-

dihydropyridazin-3-yl)meth}d)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)bcnzonitrile (150 mg, 0.25 mmol) in acctonitrile/H20 (3 mL/1.5 mL) was added 

CAN (1.1 g, 1.98 mmol). The mixture was stirred at room temperature for 3 hr then 

20 filtered. The filtrate was cocncentrated under reduced pressure and the residue was 

purified by preparative HPLC to give the title compound (35 mg). 

NMR (DMSO-^, 400MHz): 8 13.38 (s, IH), 8.76 (s, IH), 7.77 (s, IH), 7.73 (s, 

IH), 7.69 (s, IH), 7.66 (d, IH, J=1.6 Hz), 5.18 (s, 2H), 1.97 (t, .7=19.6 Hz, 3H). 

N N CI 

15 
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MS (ESI) m/z 488, 490 (M+H)+ 

Example 105: 

3-((1-((5-acetyl-6-oxo-l,6-dihydropyridazin-3~yl)methyl)-6-oxo-4- (trifluoro 

methyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitriIe 

Using 3-((l-((5-acetyl-6-oxo-l,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-

(trifluoromethyl) -l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobcnzonitrile, the title 

compound was prepared using a similar procedure to Step 4 of Example 304. 
MS (ESI) m/z 466, 468 (M+H)" 

*11 NMR (DMSO-itf, 400MHz): 8 13.49 (s, IH), 8.74 (s, IH), 7.79 (s, IH), 7.74 (s, 

IH), 7.61-7.64 (m, 2H), 5.15 (s, 2H), 2.46 (s, 3H). 

Example 106: 
3~chloro-5-((l-((5~methoxy-6-oxo-l,6-dihydropyridazin~3-yi) methyl) -6-oxo-4-
(trifluoromethyl)-l,6~dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: 6-(hydroxymethyl)-4-methoxy-2-(4-methoxyhenzyl)pyridazin-3(2H)-one 

To a solution of 4-bromo-6-(hydroxymethyl)-2-(4-methoxybenzyl)pyridazin-3(2H)-

otie (500 mg, 1.54 mmol) in methanol (10 mL) was added KOH (431 mg, 7.69 
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10 

20 

mmol). The mixture was stirred at 50 C overnight. After cooling to r.t., the mixture 

was diluted with H2O, extracted with ethyl acetate. The organic layer was dried over 

anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The 

residue was purified by preparative TLC (dichloromethane/methanol (20:1) as eluent) 

to give the desired product 6-(hydroxymethyl)-4-methoxy-2-(4-methoxybenzyl) 

pyridazin~3(2H)-one (270 mg). 

MS (ESI) m/z 277 (M+H) + 

Step 2: 6-(chloromethyl)-4-methoxy-2-(4-methoxybenzyl)pyridazin-3(2H)-one 

Y) \> 
HO nzJ CI r=/ " s>° 

"PMB "PMB 

To a solution of 6-(hydroxymethyl)-4-methoxy-2-(4-methoxybenzyl) pyridazin-

3(2H)-one (290 mg, 1.05 mmol) in dichloromethane (10 mL) was added DIPEA (407 

mg, 3.15 mmol) and methanesulfonyl chloride (361 mg, 3.15 mmol). The mixture 

was stirred at room temperature overnight, then diluted with DCM and washed with 

15 water. The organic layer was dried over anhydrous sodium sulfate, filtered and 

concentrated under reduced pressure. The residue was purified by preparative TLC 

(petroleum ether/ethyl acetate (3:1) as elu ent) to give 6-(chloromethyl)-4-methoxy-2-

(4-methoxybenzyl)pvridazin~3(2H)-one (180 mg). 

MS (ESI) m/z 295, 297 (M+H) + 

Step 3: 3-chloro-5-((l-((5-methoxy-l-(4-methoxybenzyl)-6-oxo-l,6-dihydropyridazin-
3-yl) methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihyd.ropyrimidin-5-yl)oxy)benzonitrile 

NC^ ^ .CI NCYYCI 

olv-i° — frrx 
_ . . "PMB F^C^N^ r 3C 

To a solution of 6-(chloromethyl)-4-methoxy-2-(4-methoxybenzyl)pyridazin-3(2H)-

25 one (180 mg, 0.61 mmol) in DMF (5 mL) was added 3-chloro-5-((6-oxo-4-

(trifluoromethyl) -1,6-dihydropyrimidin-5-yl)oxy)benzonitrile (as described in Step 5 
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of Example 1) (231 mg, 0.73 mmol), potassium carbonate (168 mg, 1.22 mmol) and 

LiBr (106 mg, 1.22 mmol). The mixture was stirred at 80 C overnight. After cooling 

to r.t., the mixture was diluted with water and then extracted with ethyl acetate. The 

combined organic layers were dried over anhydrous sodium sulfate, filtered and 

5 concentrated under reduced pressure give 3-chloro~5-((l-((5-methoxy~l-(4-

methoxybenzyl) -6-oxo-1,6-dihydro pyridazin-3-yl)methyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (270 mg). 

MS (ESI) m/z 574 (M+H)4 

10 Using the intermediate above, the title compound was prepared using a similar 

procedure to Step 9 in Example 22. 

'H NMR: (CD3OD, 400 MHz) 5 8.51 (s, IH), 7.53 (s, IH), 7.35 (s, 2H), 6.87 (s, IH), 
5.36 (s, 2H), 3.89 (s, 3H). 

MS (ESI) m/z 454 (M+H)+ 

15 

Example 107: 

3-chIoro-5-((l-((5-hydroxy-6-oxo-l,6-dihydropyridazin-3-yl) methyl) -6-oxo-4-
(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitriIe 
NC ^ CI 

20 

Step 1: 6-(hydroxymethyl)~2~(4-methoxybenzyl)-4-((4~methoxybenzyl)oxy) pyridazin-
3(2H)-one 

Br OPMB 
HO r=l HO n=J v_Q=0 SZ/=° 

"PMB 'PMB 

To a solution of 4-bromo-6-(hydroxymethyI)-2-(4-methoxybenzyl)pyridazin-3(2H)-

25 one (300 mg, 0.85 mmol) in THF (7 mL) were added KOH (477 mg, 8.50 mmol) and 

4-methoxylbenzyl alcohol (352 mg, 2.55 mmol). The mixture was stirred at 80 C for 

1 hr. After cooling to r.t., the mixture was diluted with H20 and extracted with ethyl 
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acetate. The organic layer was dried over anhydrous sodium sulfate, filtered and 

purified by preparative TLC (petroleum ether/ethyl acetate (1:1) as eluent) to give the 

desired product 6-(hydroxymethyl)-2-(4-methoxybenzyl)-4-((4-

methoxybetizyl)oxy)pyridazin-3(2H)-one {] 88 mg). 

MS (ESI) m/z 383 (M+H)+ 

Using an analogous procedure to that given for Example 106, and the above 

intermediate in place of the 6-(hydroxymethyl)-4-methoxy-2-(4-methoxybenzyl) 

pyridazin-3(2H)-one in Step 2, the title compound was prepared. 
JH NMR: (CD3OD, 400 MHz) 5 8.52 (s, IH), 7.55 (s, 1H), 7.36 (d, .7-1.2 Hz, 2H), 

6.74 (s, IH), 5.12 (s, 2H). 

MS (ESI) m/z 440 (M+H)+ 

Example 108: 
3-chloro-5-((l-((5-(4-fluorophenoxy)-6-oxo-l,6-dihydropyridazin-3-yl)methyl)-6-
oxo-4- (trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)beiizonitrile 

Step 1: 4~(4~fluorophenoxy)-6-(hydroxymethyl)~2-(4-methoxyhenzyl)pyridazin-3(2H)-

one 

To a solution of 4-bromo-6-(hydroxymethyl)-2-(4-methoxybenzyl)pyridazin-3(2H)-

one (200 mg, 0.62 mmol) in DMF (5 mL) was added 4-fluorophenol (103 mg, 0.92 

mmol) and potassium carbonate (170 mg, 1.23 mmol). The mixture was stirred at 80 

C overnight. After cooling to r.t., the mixture was diluted with water and extracted 

with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, 

F 

"PMB "PMB 
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filtered and concentrated. The residue was purified by preparative TLC (petroleum 

ether/ethyl acetate (1:1) as eluent) to give 4-(4-fluorophenoxy)-6-(hydroxymethyl)-2-

(4-mcthoxybenzyl)pyridazin-3(2H)-one (74 mg). 

MS (ESI) m/z 357 (M+H) + 

Using an analogous procedure to that given for Example 106, and the above 

intermediate in Step 2 in place of the 6-(hydroxymethyl)-4-methoxy-2-(4-

methoxybenzyl) pyridazin-3(2H)-one, the title compound was prepared. 

*H NMR: (DMSO-dr,, 400 MHz) 5 13.10 (s, IH), 8.68 (s, IH), 7.76 (s, IH), 7.67 (t, J 
= 12.0 Hz, 2H), 7.27 (t,,/= 8.0 Hz, 2H), 7.18-7.25 (m, 2H), 6.68 (s, IH), 5.01 (s, 2H). 

MS (ESI) m/z 534 (M+H)+ 

Example 109: 
3~chloro-5-((l-((5-(difUioromethoxy)-6-oxo-1.6-dihydropyridazin-3-yl)methyl)-6-
oxo-4- (trifluoromethyI)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: 4-(benzyloxy)-6-(hydroxymethyl)-2-(4-methoxybenzyl)pyridazin-3(2H)-one 
Br OBn 

HO _/ HO 

"PMB "PMB 

To a solution of 4-bromo-6-(hydroxymethyI)-2-(4-methoxybenzyl)pyridazin-3(2H)-

one (1.3 g, 4.0 mmol) in THF (30 mL) were added benzyl alcohol (2.16 g, 20.0 mmol) 
and KOH (2.24 g, 40.0 mmol). The mixture was stirred at 70 °C for 2 hr. After 

cooling to r.t., the mixture was diluted with water and extracted with ethyl acetate. 

The organic layer was dried over anhydrous sodium sulfate, filtered and concentrated. 

The residue was purified by preparative TLC (petroleum ether/ethyl acetate (1:2) as 

eluent) to give the desired product 4-(benzyloxy)-6-(hydroxymethyl)-2-(4-

methoxybenzyl)pyridazin-3(2H)-one (518 mg). 

MS (ESI) m/z 353 (M+H)+ 
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Step 2: 4~(benzyloxy)-6-(((tert-butyldiphenylsilyl)oxy)methyl)-2-(4-

TBDPSC 
OBn 

;0 

>MB >MB 

5 

To a solution of 4-(benzyloxy)-6-(hydroxymethyl)-2-(4-methoxybenzyl) pyridazin-

3(2H)-one (518 mg, 1.47 mmol) in dichloromethane (15 mL) were added imidazole 

(200 mg, 2.94 mmol) and TBDPSC1 (444 mg, 1.62 mmol). The resulting mixture was 

stirred at room temperature for 1.5 hr. The mixture was quenched with water, 

10 extracted with ethyl aceate. The organic layer was dried over anhydrous sodium 

sulfate, concentrated under reduced pressure to give 4-(benzyloxy)-6-(((tert-

butyldiphenylsilyl)oxy)methyl)-2-(4-methoxybenzyl)pyridazin-3(2H)-one (680 mg). 

MS (ESI) m/z 591 (M+H)+ 

15 Step 3: 6-(((tert-biityldiphenylsilyl)oxy)methyl)-4-hydroxy~2-(4-methoxybenzyl) 

pyridazin-3 (2H)-one 

To a solution of 4-(benzyloxy)-6-(((tert-butyldiphenylsilyl)oxy)methyl)-2-(4-

methoxybenzyl) pyridazin-3(2H)-one (680 mg, J .15 mmol) in THF (8 mL) was added 

20 Pd/C (0.2 g), purged with hydrogen. The mixture was stirred at room temperature for 

2 hr under hydrogen atmosphere (1 atmosphere). The mixture was filtered and. 

concentrated under reduced pressure to give 6-(((tert-butyldiphenylsilyl)oxy)methyl)-

4-hydroxy-2- (4-methoxybenzyl) pyridazin-3(2H)-one (546 mg). 

MS (ESI) m/z 501 (M+H) * 

25 

Step 4: 6-(((tert-butyldiphenylsilyl)oxy)methyl)-4-(difluoromethoxy)-2-(4-

methoxybenzyl) pyridazin-3 (2H)-one 

OBn OH 

"PMB 1PMB 
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To a solution of 6-(((tert-butyldiphenylsilyl)oxy)methyl)-4-hydroxy-2-(4-

methoxybenzyl) pyridazin-3(2H)-one (250 mg, 0.50 mmol) in acetonitrile (20 mL) 

was added ethyl 2-bromo-2,2-difluoroacetate (507 mg, 2.50 mmol) and potassium 

5 carbonate (345 mg, 2.50 mmol). The mixture was stirred at 40 C for 2 days. After 

cooling to r.t, the mixture was quenched with water and extracted with ethyl acetate. 

The organic layer was dried over anhydrous sodium sulfate, filtered concentrated 
under reduced pressure to give 6-(((tert-butyldiphenylsilyl)oxy)methyl)-4-
(di.fluoromethoxy)-2-(4-methoxybenzyl)pyridazin-3(2H)-one (275 mg). 

10 MS (ESI) m/z 551 (M+H) + 

Step 5: 4-(difluoromethoxy)-6-(hydroxymethyl)-2-(4-methoxybenzyl)pyridazin-3(2H)-

one 
F F 

15 To a solution of 6-(((tert-butyldiphenylsilyl)oxy)methyl)-4-(difluoromethoxy)-2- (4-

methoxybenzyl)pyridazin-3(2H)-one (275 mg, 0.50 mmol) in THF (8 mL) was added 

TBAF (653 mg, 2.50 mmol). The mixture was stirred at room temperature for 1 hr. 

The mixture was quenched with water and extracted with ethyl acetate. The 

combined organic extracts were dried over anhydrous sodium sulfate, filtered and 

20 concentrated under reduced pressure. The residue was purified by preparative TLC 

(petroleum ether/ethyl acetate (2:1) as eluent) to give 4-(difluoromethoxy)-6-

(hydroxymethyl)-2-(4-methoxybenzyl)pyridazin-3(2H)-one (84 mg). 

MS (ESI) m/z 313 (M+H)+ 

25 Using an analogous procedure to that given for Example 106, and the above 

intermediate in place of the 6-(hydroxymethyl)-4-methoxy-2-(4-

methoxybenzyl)pyridazin-3(2H) -one in Step 2, the title compound was prepared. 

148 



WO 2014/058747 PCT/US20! 3/063612 

1H NMR: (DMSO-dc, 400 MHz) 5 13.34 (s, 1H), 8.72 (s, IH), 7.74 (s, IH), 7.66 (s, 

IH), 7.63 (s, IH), 7.41 (t, J= 72.8 Hz, IH), 7.29 (s, IH), 5.10 (s, 2H). 

MS (ESI) m/z 490 (M+H)+ 

Example 110: 
3-chloro-5-((6-oxo-l-((3-oxo-6-phenyl-23-dihydropyridazin-4-yl)methyI)-4-
(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: 3-chloro~5-((l~((3-methoxy-6-phenylpyridazin-4~yl)methyl)-6-oxo-4-
(trifluoromethyl)'l,6-dihydropyrimidin-5-yi)oxy)benzonitrile 

A mixture of 3-chloro-5-((l -((6-chloro-3-methoxypyridazin-4-yl)methyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihy dropyrimidin-5-yl)oxy)benzonitrile (200 mg, 0.42 mmol), 

phenyl boronic acid (62 mg, 0.51 mmol), K3PO4 (180 mg, 0.85 mmol), Pd(dppf)Cl2 

(20 mg, 0.03 mmol) in l,4-dioxane/H20 (3:1) was heated at reflux overnight. After 

cooling to r.t., the mixture was filtered, and the filtrate was extracted with ethyl 

acetate. The combined organic layers were dried over sodium sulfate, filtered and 

concentrated under reduced pressure. The residue was purified by preparative TLC 

(petroleum ether/ethyl acetate (1:1.5) as eluent) to afford 3-chloro-5-((l-((3-methoxy-

6-phenylpyridazin-4-yl)methyl.)-6-oxo-4-(trifluoromethyl)- 1,6-dihydropyrimidi.n-5-

yl)oxy)benzonitrile (100 mg). 

N CI 

MS (ESI): m/z 514,516 (M+H)+ 
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Step 2: 3-chloro-5-((6-oxo-l-((3-oxo-6-phenyl~2,3-dihydropyridazin-4-yl) methyl)-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

5 To a mixture of 3-chloro-5-((l-((3-methoxy-6-phenylpyridazin-4-yl)methyl)-6-oxo-4-

(trifhjoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (100 mg, 0.02 mmol) 

and Kl (70 mg, 0.4 mmol) in acetonitrile (3 mL) at r.t. was added TMSCl (45 mg, 0.4 

mmol) dropwise. After addition, the mixture was stirred at r.t. for 12 hr. The reaction 

mixture was quenched with methanol and concentrated under reduced pressure. The 

10 residue was purified by preparative HPLC to afford 3-chloro-5-((6-oxo-l-((3-oxo-6-

phenyl-2,3-dihydropyridazin -4-yl)methyl)-4-(trifluoromethyl)-l,6-dihydropyrimidin-

5-yl)oxy)benzonitrile (25 mg). 
1HNMR (DMSO-dtf, 400MHz): 5 13.40 (s, IH), 8.80 (s, IH), 7.93 (s, IH), 7.77-7.83 

(m, 2H), 7.72-7.75 (m, 3H), 7.44-7.50 (m, 3H), 5.06 (s, 2H). 

15 MS (ESI): m/z 500, 502 (M+H)4 

Examples 111-126 in the table below were prepared using the appropriate boronic 

acid according to the procedure given for Example 110. 

N N 

20 

Example Structure IUPAC Name MS (M+H)+ / NMR 
3-chloro-5-((l-((6- MS (ESI) m/z 504, 506 
(1-methyl-lH- (M+H) + 

111 
dihydropyridazin-4- 8 13.11 (s, IH), 8.80 (s, 
yl)methyl)-6-oxo-4- IH), 8.20 (s, IH), 7.85 (s, 
(trifluoromethyl)- IH), 7.72-7.75 (m, 3H), 
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Example Structure IUPAC Name MS (M+H)+ /NMR 
1,6-
dihydropyrimidin-
5-
yl)oxy)ben.zonitrile 

7.59 (s, IH), 5.00 (s, 2H), 
3.85 (s, 3H). 

112 
"-CC" rr' 

F>1^ ^ 

3-chloro-5-((l-((6-
(4-fluorophenyl)-3-
oxo-2,3-
dihydropyridazin-4-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-
5-
y l)oxy)benzonitri le 

MS (ESI) m/z 518, 520 
(M+H) + 

*H NMR: (DMSO* 
400 MHz) 
5 13.40 (s, IH), 8.79 (s, 
1H), 7.90-7.91 (m, 3H), 
7.86-7.89 (m, 2H),7.71-
7.72 (m, IH), 7.30-7.34 
(m, 2H), 5.05 (s, 2H). 

113 "Y° A 
FV''^ " 

3-chloro-5-((l~((6-
(3-fluorophenyl)~3-
oxo-2,3-
dihydropyridazin-4-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-
5-
yl)oxy)benzonitrile 

MS (ESI) m/z 518, 520 
(M+H)+ 

*H NMR: (DMSO* 
400 MHz) 
5 13.49 (s, IH), 8.79 (s, 
IH), 7.95 (s, IH), 7.69-
7.70 (m, 2H), 7.60-7.66 
(m, 3H), 7.46-7.52 (m, 
IH), 7.21-7.26 (m, IH), 
5.06 (s, 2H). 

114 

ciYYCN 

3-cbloro-5-((l-((6-
(1-methyl-lH-
pyrazol-5-yl)-3-
oxo-2,3-
dihydropyridazin-4-
yl)metbyl)-6-oxo-4-
(triiluoromethyl)-
1,6-
dihydropyrimidin-
5-
yl)oxy)benzonitrile 

MS (ESI) m/z 504, 506 
(M+H)+ 

JH NMR: (DMSO* 
400 MHz) 
8 13.47 (s, IH), 8.77 (s, 
IH), 7.70 (s, 2H), 7.66-
7.76 (m, 2H) 7.47 (d,J = 
1.6 Hz, IH), 6.78 (d,J = 
2.0 Hz, IH), 5.03 (s, 2H), 
3.98 (s, 3H). 
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Example Structure IUPAC Name MS (M+H)+ /NMR 

115 

NVrCi 
y o rrV 
FvU <A J F^y- H 

3-chloro-5-((3-((6-
(4-
(difluoromethoxy)p 
henyl.)-3-oxo-2,3-
dihydropyridazin-4-
yl)methyl)-6-oxo-4-
(tri fluoromethy 1)-
1,6-
dihydropyrimidin-
5-
yl)oxy)benzonitrile 

MS (ESI) m/z 566, 568 
(M+H)4 

*H NMR: (DMSO* 
400 MHz) 
6 13.39 (s, IH), 8.76 (s, 
IH), 7.84-7.88 (m, 3H), 
7.68-7.84 (m, 3H), 7.27 
(tiJ= 73.8 Hz, IH), 7.24 
(m, 2H), 5.02 (s, 2H). 

116 
Xf!LrJ3P£ 
yv oXNJ 
F^\ H 

3-chloro-5-((6-oxo-
l-((3-oxo-6-(4-
(trifluoromethoxy)p 
henyl)-2,3-
dihydropyridazin-4-
yl)methyl)-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin -
5-
yl)oxy)benzoni.trile 

MS (ESI) m/z 584, 586 
(M+H)4 

*H NMR: (DMSO* 
400 MHz) 
6 13.46 (s, IH), 8.76 (s, 
IH), 7.89-7.92 (m, 3H), 
7.74-7.72 (m, 2H), 7.67-
7.68 (m, IH), 7.44 (d,J= 
8.0 Hz, 2H), 5.02 (s, 2H). 

117 

N. 

^ A 

3-chloro-5-((l-((6-
cycl.opropyl-3-oxo-
2,3-
dihydropyridazin-4-
yl)methyl)-6-oxo-4-
(trifiuoromethyl)-
1,6-
dihydropyrimidm-
5-
yl)oxy)benzonitrile 

MS (ESI) m/z 464, 466 
(M+H)4 

*H NMR: (DMSO* 
400 MHz) 
8 12.89 (s, IH), 8.75 (s, 
IH), 7.75-7.76 (m, 2H), 
7.72 (s, IH), 7.24 (s, IH), 
4.95 (s, 2H), 1.91 (m, 
IH), 0.89 (m, 2FI). 0.74 
(m, 2H). 

118 

axfN 
KjT O r-NH 

6 A ^ *j6x* 
F^jL H 

3-chloro-5-((6-oxo-
l~((3-oxo-6-(lH-
pyrazol-4-yl)-2,3-
dihydropyridazin-4-

MS (ESI) m/z 458, 460 
(M+H)+ 

*H NMR: (DMSO-d6, 
400 MHz) 
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Example Structure IUPAC Name MS (M+H)+ /NMR 
yl)methyi)-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-
5-
yl)oxy)benzonitrile 

6 13.09 fs, IH), 8.80 (s, 
IH), 8.09 (m, 2H), 7.72-
7.75 (m, 3H), 7.62 (s, 
IH), 5.01 (s, 2H). 

119 

CI Y- rX 

3-chloro-5-((6-oxo-
l-((3-oxo-6~(4-
(tri fluoromethyl)ph 
enyl)-2,3-
dihydropyridazin-4-
yl)methyl)-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-
5-
yl)oxy)ben.zonitrlle 

MS (ESI) m/z 568, 570 
(M+H) + 

*H NMR: (DMSO* 
400 MHz) 
§ 13.55 (s, IH), 8.81 (s, 
IH), 8.04-8.06 (m, 2H), 
7.98 (s, IH), 7.83-7.86 
(m, 2H), 7.74-7.78 (m, 
2H), 7.75 (s, IH), 5.07 (s, 
2H). 

120 V n 
OIN-^ ^ f\ H 

3-chloro-5-((l-((6-
(2,3-
difluorophenyl)-3-
oxo-2,3-
dih.ydropyridazin-4-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-
5-
yl)oxy)benzonitrile 

MS (ESI) m/z 536, 538 
(M+H) + 

*H NMR: (DMSO* 
400 MHz) 
613.62 (s, IH), 8.78 (s, 
IH), 7.74-7.75 (m, 2H), 
7.71 (s, IH), 7.67 (s, IH), 
7.54-7.55 (m, IH), 7.37-
7.39 (m, IH), 7.32-7.34 
(m, IH), 5.06 (s, 2H). 

121 
xc rT-

FYNYY^F 
O^N' F-*y H 

3-chloro-5-((l-((6-
(3,4-
difluorophenyl)-3 -
oxo-2,3-
dihydropyridazin-4-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-
1,6-

MS (ESI) m/z 536, 538 
(M+H)+ 

*H NMR: (DMSO* 
400 MHz) 
5 13.50 (s, IH), 8.80 (s, 
IH), 7.92 (s, IH), 7.88-
7.90 (m, IH), 7.69-7.74 
(m, 4H), 7.53-7.55 (m, 
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Example Structure IUPAC Name MS (M+H)+ /NMR 
dihydropyrimidin-
5-
yl)oxy)benzonitrile 

IH), 5.05 (s, 2H). 

122 
"rX" 

Xn-

4-(5-((5-(3-chloro-
5 -cy anoph enoxy )-
6-oxo-4-
(tri fluoromethy l)py 
rimidim-l(6H)-
yl)methyl)-6-oxo-
1,6-
dihydropyridazin-3-
yl)-2-
fluorobenzonitrile 

MS (ESI) m/z 543, 545 
(M+H) + 

JH NMR: (DMSO* 
400 MHz) 
5 13.72 (s, IH), 8.80 (s, 
IH), 8.03 (t, J = 6.8 Hz, 
IH), 7.93-7.95 (m, 2H), 
7.90 (d, J = 9.0 Hz, IH), 
7.71-7.73 (m, 2H), 7.68 
(s, IH), 5.06 fs, 2H). 

123 
"Y> rr° 

3-cbIoro-5-((l~((6-
(4-chloro-3-
fluorophenyl)-3-
oxo-2,3-
dihydropyridazin-4-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-
5-
yl)oxy)benzonitrile 

MS (ESI) m/z 552, 554 
(M+H)4 

NMR: (DMSO* 
400 MHz) 
513.55 (s, 1H), 8.80 (s, 
IH), 7.94 (s, IH), 7.88 
(d, J - 10.4 Hz, IH), 
7.71-7.74 (m, 3H) 7.67-
7.69 (m, 2H), 5.06 (s, 
2H). 

124 V A 
">AN^ OXN'^ F^Y H 

3-chloro-5-((6-oxo-
1-((3-oxo-6-
(pyridin- 3 -y l)-2,3 -
dihydropyridazin-4-
yl)methyl)-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin -
5-
yl)oxy)benzomtrile 

MS (ESI) m/z 501, 503 
(M+H)4 

iH NMR: (DMSO* 
400 MHz) 
5 13.74 (s, 1H), 9.22 (s, 
IH), 8.82 (m, 2H), 8.64 
(d, J = 8.2 Hz, IH), 8.04 
(s, IH), 7.89 (t, J - 8.0 
Hz, IH), 7.74-7.69 (m, 
3H), 5.09 (s, 2H). 
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Example Structure IUPAC Name MS (M+H) V NMR 

3-chloro-5-((l-((6-
MS (ESI) m/z 580, 582 
f!VI+IT\ + 

(4-(2,2-difluoro-l-
hydroxyethyl)phen 

11 1 i IvllV. 6*0; 

Aaa 

125 

OH 

V° rrY 
F-Ap H 

yl)-3-oxo-2,3-
dihydropyrid.azin-4-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-

813.42 (s, 1H), 9.22 (s, 
IH), 8.80 (s, IH), 7.82 
(d, J = 8.2 Hz, 2H), 7.71-
7.74 (m, 3H), 7.53 (d, J = 

yl)-3-oxo-2,3-
dihydropyrid.azin-4-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-

8.2 Hz, 2H), 6.01 (td,J = 
56.0 Hz, J = 4.2 Hz, IH), 

yl)oxy)benzonitrile 
5.06 (s, 2H), 4.79 (td, J = 
12.0 Hz, J = 3.8 Hz, IH). 

3-chloro-5-((6-oxo-
MS (ESI) m/z 540, 542 

1-((3-oxo-6-(lH-
1Tf IVMR-

pyrrolo[2,3-
B I I ^ 1VJL£V« ^JL^iVXkJ*I4>£fy 

126 

C!Y^N (1 
0 N' 

b3pyridin-4-yl)-2,3-
dihy dropyri daz i n -4-
yl)methyl)-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-

8 13.69 (s, IH), 12.13 (s, 
IH), 8.76 (s, IH), 8.38 
(d,.7=5,2 Hz, IH), 8.07 
(s, IH), 7.75-7.73 (m, 

b3pyridin-4-yl)-2,3-
dihy dropyri daz i n -4-
yl)methyl)-4-
(trifluoromethyl)-
1,6-
dihydropyrimidin-

2H), 7.70 (s, IH), 7.61 (s, 
IH), 7.52 (d, J= 5.2 Hz, 

yl)oxy)benzonitrile 
IH), 6.87 (s, IH), 5.11 (s, 
2H). 

Example 127: 
3-chIoro-5-((l-((l-methyl-3,6-dioxo-l,2,3,6-tetrahydropyridazin-4-yl)methyI)-6-
oxo-4-(trifIuoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

CI 
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Step 1: 3~chloro~5-((l-((3-methoxy-l-methyl-6-oxo~l,6-dihydropyridazin-4-
yl)methyl) -6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin~5-yl)oxy)benzonitrile 

5 To a solution of 3-chloro-5-((l-((3-methoxy-6-oxo-l,6-dihydropyridazin-4-yl) 

methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (75 

mg, 0.16 mmol) in 1,4-dioxane/DMF (6 mL/0.6 mL) were added potassium carbonate 

(100 mg, 0.72 mmol) and Mel (0.6 mL, 9.2 mmol) at r.t. The resulting mixture was 

stirred at 60 C for 4 hr under a nitrogen atmosphere. After cooling, the mixture was 

10 diluted with ethyl acetate and washed with brine, dried over anhydrous sodium 

sulfate, filtered and concentrated under reduced pressure. The residue was purified by 

preparative TLC to afford 3-chloro-5-((l-((3-methoxy-l-methyl-6-oxo-l,6-

dihydropyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin.-5-

yl)oxy)benzonitrile (50 mg). 

15 XH NMR (CDC13, 400 MHz): 5 8.29 (s, IH), 7.41 (s, IH), 7.19 (s, IH), 7.04 (s, IH), 

6.87 (s, IH), 4.92(s, 2H), 3.90 (s, 3H), 3.64(s, 3H). 

MS (ESI) m/z 468, 470 (M+H)4 

The title compound was prepared from above intermediate according to the procedure 

20 given for Step 2 of Example 17. 
XH NMR (DMSO* 400 MHz): S 11.73 (s, IH), 8.69 (s, IH), 7.75-7.72 (m, 3H), 

6.87 (s, IH), 4.94 (s, 2H), 3.44 (s, 3H). 

MS (ESI) m/z 468, 470 (M+H)+ 
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Example 128: 

3-chloro-5-((l-((6-(difluoromethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-

oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)beiizonitrile 

To a solution of (6-chloro-3-methoxypyri.dazin-4-yl)methanol (4.6 g, 26.4 mmol), 

triethyl amine (7.4 mL) and Pd(dppf)2Cl2 (0.5 g, lmmol) in 30 mL of methanol and 

ethyl acetate (10 mL) was stirred under carbon monoxide (50 psi) at 70 C overnight. 
10 Then the reaction mixture was poured into water, extracted with ethyl acetate (15 mL 

x 3). The organic extracts were washed with water and brine, dried over anhydrous 

sodium sulfate, filtered and concentrated under reduced pressure. The residue was 

purified by column (petroleum ether/ethyl acetate (5:1 to 2:1) as eluent) to give 

methyl 5-(hydroxymethyl) -6-methoxypyridazine-3-carboxylate (2.1 g). 

15 MS (ESI) m/z 199 (M+H)+ 

Step 2: methyl 5-(((tert-butyldimethylsilyl)oxy)methyl)-6-methoxypyridazine-3-

carboxylate 

20 To a solution of methyl 5-(hydroxymethyl)-6-methoxypyridazine-3-carboxylate (2.1 g, 
10.6 mmol) in THF (150 mL) was added TBSC1 (4.55 g, 30.2 mmol) and imidazole 

ti 

5 Step I: methyl 5-(hydroxymethyl)-6-methoxypyridazine-3-carboxylate 
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(2.05 g, 30.2 mmol) at r.t. Then the resulting reaction was stirred at room temperature 

overnight. The reaction mixture was filtered and the filtrate was washed with water. 

The organic layer was dried, over magnesium sulfate, filtered and concentrated under 

reduced pressure to afford methyl 5-(((tert-butyldimethylsilyl)oxy)methy1)-6-

5 methoxypyridazine-3-carboxylate (2.1 g). 

MS (ESI) m/z 313 (M+H)+ 

Step 3: (5-(((tert-butyldimethylsilyl)oxy)methyl)-6-methoxypyridazin-3-yl)methanol 

10 To a solution of methyl 5-(((tert-butyldimethylsilyl)oxy)methyl)-6-

methoxypyridazine-3-carboxylate (2.1 g, 6.7 mmol) in ethanol (15 mL) was added 

NaBH4 (0.38 g, 10.0 mmol) and CaCl2 (0.37 g, 3.4 mmol) at 0 C. The mixture was 

stirred for 1 hr at room temperature, then quenched by addition of water (20 mL), 

acidified to pH = 8 using HCI solution (2 M) and extracted with ethyl acetate (15 mL 

15 x 3). The combined organic extracts were dried over sodium sulfate, filtered and 

concentrated under reduced pressure to give (5-(((tert-butyldimethylsilyl) 

oxy)methyl)-6-methoxypyridazin-3-yl)methanol (1.5 g). 

MS (ESI) m/z 285 (M+H)+ 

20 Step 4: 4-(((tert~butyldimethylsilyl)oxy)methyl)-3-methoxy~6-(((tetrahydro-2H-pyran 

-2-yl)oxy)methyl)pyridazine 

0/ 

To a solution of (5-(((tert-butyldimethylsilyl)oxy)methyl)-6-methoxypyridazin-3-

yljmethanol (1.5 g, 5.3 mmol) in acetonitrile (10 mL) was added DHP (0.53 g, 6.3 

25 mmol) and PPTS (126 mg, 0.5 mmol) at r.t. The mixture was stirred at at 80 C for 16 
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hr. After cooling to r.t., the mixture was concentrated under reduced pressure. The 

residue was purified by column chromatography on. a silica gel (petroleum ether/ethyl 

acetate (10:1) as eluent) to give 4-(((tert-butyldimethylsilyl)oxy)methyl)-3-m.ethoxy-

6-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)pyridazine (0.9 g). 

MS (ESI) m/z 369 (M+Hf 

Step 5: (3-methoxy-6-(((tetrahydro-2H~pyran~2-yl)oxy)methyl)pyridazin-4-

yl)methanol 

A solution of 4-(((tert-butyldimethylsilyl)oxy)methy3)-3-methoxy -6-(((tetrahydro-

2H-pyran-2-yl)oxy)methyl)pyridazine (0.9 g, 2.4 mmol) andTBAF (3.2 g, 12.2 

mmol) in THF (20.0 mL) was stirred for 1.0 h at r.t. Water was added and the 

resulting mixture was extracted with ethyl acetate. The combined organics were dried 

over sodium sulfate, filtered and concentrated under reduced pressure. The residue 

was purified by preparative TLC (petroleum ether/ethyl acetate (1:2) as eluent) to give 

the (3-methoxy-6-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)pyridazin-4-yl)methanol 

(0.6 g). 

MS (ESI) m/z 255 (M+H)+ 

Step 6: 3-chloro-5-((l-((3-methoxy-6-(((tetrahydro-2H-pyran-2-
yl)oxy)methyl)pyridazin -4-yl)methyl)-6-oxo-4-(trifluoromethyl)-I,6~ 
dihydropyrimidin-5-yl)oxy)benzonitrile 

TBSO 

OTHP 

HO 

•OTHP 

CI .CN 

THPO' 
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To a solution of (3-methoxy-6-(((tetrahydro-2H-pyran-2-yl)oxy)methyl) pyridazin-4-

yl)methanol (0.6 g, 2.4 mmol), 3-chloro-5-((6-oxo-4-(trifluoromethyl) -1,6-

dihydropyrimidin~5-yl)oxy)benzonitrile (as described in Step 5 of Example 1) (0.76 g, 

2.4 mmol) and PPh3 (1.3 g, 4.8 mmol) in dichloromethane (] 0.0 mL) was added 

DEAD (0.84 g, 4.8 mmol) at 0 C under a nitrogen atmosphere. The mixture was 

stirred at r.t for I h, quenched with water (10 mL) and extracted with dichloromethane 

(20 mL x 3). The combined organic extracts were dried over sodium sulfate, filtered 

and concentrated under reduced pressure. The crude product was purified by 

preparative TLC (petroleum ether/ethyl acetate (1:1) as eluent) to give 3-chioro-5-((l-

((3-methoxy-6-(((tetrahydro-2H-pyran-2-yl)oxy)methyl)pyridazin-4-yl)methyl) -6-

oxo-4-(trifluoromethyl)-l ,6-di.hydropyrimidin-5-yl)oxy)benzonitrile (1.2 g). 
MS (ESI) m/z 552, 554 (M+H)+ 

Step 7: 3-chloro-5-((l~((6-(hydroxymethyl)-3-methoxypyridazin-4-yl)methyl)-6-oxo-
4- (trifluoromethyl)-l,6~dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of 3-chloro-5-((l-((3-methoxy-6-(((tetrahydro-2H-pyran-2-

yl)oxy)methyl) pyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-

dihydropyrimidin-5-yl)oxy)benzonitrile (1.2 g, 2.2 mmol) in methanol (10 mL) was 

added HCl/methanol (1 N, 10 mL) at r.t. The resulting mixture was stirred at room 

temperature for 1 hr and concentrated under reduced pressure to give 3-chloro-5-((l-

((6-(hydroxymethyl)-3-methoxypyridazin-4-yl)methyl)- 6-oxo-4-(trifluoromethyl)-

l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (1.0 g). 

MS (ESI) m/z 468,470 (M+H)+ 

Step 8: 3 -chloro-5-((l-((6-formyl-3~methoxypyridazin-4-yl)inethyl)-6-oxo-4-
(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 
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To a solution of 3-chloro-5-((l -((6-(hydroxymethyl)-3-methoxypyridazin-4-yl) 

methyl)-6-oxo-4-(trifluoromethyl)-l ,6-dihydropyrimidin-5-yl)oxy)benzonitrile (1.0 g, 

2.1 mmol) in dichloromethane (20 mL) was added Dess-Martin periodinane (1.36 g, 

5 3.2 mmol) at 0 C under a nitrogen atmosphere. The mixture was stirred at r.t for 1 hr, 

quenched with water (10 mL) and extracted with dichloromethane (20 mL * 3). The 

combined organic extracts were dried over sodium sulfate, filtered and concentrated 

under reduced pressure. The crude product was purified by preparative TLC 

(petroleum ether/ethyl acetate (1:1) as eluent) to give 3-chloro-5-((l-((6-formyl-3-

10 methoxypyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-l ,6-dihydropyrimidin-5-

yl)oxy) benzonitrile (0.6 g). 

MS (ESI) m/z 466, 468 (M+H)+ 

15 

20 

Step 9: 3-chloro-5-((l-((6-(dijluoromethyl)-3-methoxypyridazin-4-yl)methyl)-6-oxo-4-
(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

CL ^ .CN Ck XN 

Cr F^F 

To a stirred mixture of 3-chloro-5-((l-((6-formyl-3-methoxypyridazin-4-yl)methyl)-6-

oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (0.14 g, 0.3 

mmol) in dichloromethane (5 mL) was added DAST (0.43 g, 1.6 mmol) at r.t., and the 

mixture was stirred under a nitrogen atmosphere for 16 hr. The mixture was quenched 

with H20 and extracted with dichloromethane. The organic layer was washed with 

water, dried over anhydrous sodium sulfate, filtered and concentrated under reduced 

pressure. The residue was purified by chromatography on silica gel (petroleum 
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ether/ethyl acetate (2:1) as eluent) to give 3-chloro-5-((l-((6-(difluoromethyl)-3-

methoxypyridazin-4-yl)methyl)-6-oxo- 4-(trifluoro methyl)-1,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (90 mg). 

MS (ESI) m/z 488, 490 (M+H)+ 

Step 10: 3-chloro-5-((l-((6-(difluoromethyl)-3-oxo-2,3-dihydropyridazin -4-
yl)methyl) -6-oxo-4-(trifluoromethyl)-l,6~dihydropyrimidin-5-yl)oxy)benzonitrile 

To a mixture of 3-chloro-5-((l -((6-(difluoromethyl)-3-methoxypyridazin-4-yl) 

methyl)-6-oxo-4-(trifluoromethyi)-l,6-dihydropyrimidm-5-yl)oxy)benzonitrile (90 

mg, 0.2 mmol) and Kl (100 mg, 0.6 mmol) in acetonitrile (3 mL) was added TMSCl 

(33 mg, 0.3 mmol). The mixture was stirred at r.t for 1 hr, quenched with water and 

extracted with ethyl acetate. The combined organic extracts were washed with brine, 

dried over sodium sulfate, filtered and concentrated under reduced pressure. The 

residue was purified by preparative HPLC to afford 3-chloro-5-((l-((6-

(difluoromethyl)-3-oxo-2,3-dihydropyridazin- 4-yl)methyl)~6-oxo-4-

(trifluoromcthyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (35 mg). 

*HNMR (Methanol* 400 MHz) 5 13.62 (s, IH), 8.72 (s, IH), 7.73 (s, IH), 7.71 (s, 
IH), 7.68 (s, IH), 7.66 (s, IH), 6.78 (t, J= 56.0 Hz, 1H),4.99 (s, 2H). 

MS (ESI) m/z 474, 476 (M+H)" 
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Example 129: 

3-chloro-5-((I-((6-(l,l-difluoroethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methy!)-6-
oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitnle 

To a mixture of 4-(tert-butoxymethyl)-6-chioro-3-methoxypyridazine (1 g, 5.7 mmol), 

tributyl(l-ethoxyvinyl)stannane (6.2 g, 17.2 mmol) in toluene (10 mL) was added 

10 Pd(PPh3)4 (0.6 g, 0.57 mmol) under N2. The resulting yellow suspension was stirred 

at 120 C overnight under a nitrogen atmosphere. After cooling to r.t., the mixture 
was poured into ice-water, extracted with ethyl acetate, and the combined organic 

extracts were washed with brine, dried over sodium sulfate, filtered and concentrated 

under reduced pressure. The residue was purified by column chromatography on 

15 silica gel (petroleum ether/ethyl acetate (5:1 to 2:1) as eluent) to afford 4-(tert-

butoxymethyl)-6-0-ethoxyvinyl)-3-methoxypyridazine (400 mg). 

MS (ESI): m/z 267 (M+H)+ 

Step 2: l-(5-(tert-butoxymethyl)-6-methoxypyridazin-3-yl)ethanone 

To a solution of 4-(tert~butoxymethyl)-6-(l -ethoxyvinyl)-3-methoxypyridazine (400 

mg, 1.5 mmol) in 1,4-dioxane (6 mL) was added HCI/1,4-dioxane (3N, 6 mL), the 

solution was stirred at room temperature overnight. The mixture was diluted with 

water and extracted with ethyl acetate. The combined organic extracts were dried over 

5 

Step 1: 4-(tert-butoxymethyl)-6-(!-ethoxyviny!)-3-methoxypyridazine 
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10 

15 

20 

anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The 

residue was purified by prcprcativc TLC (petroleum ether/ethyl acetate (1:1) as eluent) 

to give l-(5-(tert-butoxymethyl)-6-mcthoxy pyridazin-3-yl) ethanone (240 mg). 

MS (ESI) m/z 239 (M+H)+ 

Step 3: 4-(tert-butoxymethyl)-6-(l,l-difIuoroethyl)-3~methoxypyridazine 

To a solution of l-(5-(tert-butoxymethyl)-6-methoxypyridazin-3-yl)ethanone (240 mg, 

1.0 mmol) in dichloromethane (8 mL) was added DAST (0.8 mL, 6.1 mmol). The 

mixture was stirred at r.t. for 4 hr. LCMS showed that the reaction was completed. 

The mixture was quenched with water and extracted with ethyl acetate. The combined 

organic extracts were dried over anhydrous sodium sulfate, filtered and concentrated 

under reduced pressure to give 4-(tert-butoxymethyl)~6-(l,l-difluoroethyl)-3-

methoxypyridazine (150 mg). 

MS (ESI) m/z 261 (M+H)+ 

Step 4: (6-(l,l-difluoroethyl)-3-methoxypyridazin-4-yl)methanol 

To a solution of 4-(tert-butoxymethyl)-6-(l,l-difhiorocthyl)-3-methoxypyridazinc 

(150 mg, 0.58 mmol) in dichloromethane (8 mL) was added 4N HCl/methanol (3 

mL). The mixture was stirred at room temperature for 3 hr, then quenched with water 

and extracted with dichloromethane. The organic layer was dried over anhydrous 

sodium sulfate, concentrated under reduced pressure and purified by preparative TLC 

(petroleum ether/ethyl acetate (1:1.5) as eluent) to give (6-(l,l-difluoroethyl)-3-

methoxypyridazin-4-yl)methanol (110 mg). 
MS (ESI) m/z 205 (M+H)+ 

Step 5: (6-(l,1 -difluoroethyl)-3-methoxypyridazin-4-yl)methyl methanesulfonate 

164 



WO 2014/058747 PCT/US2013/063612 

F F F F 
HO MsQ 

To a solution of (6-(l,l-difluoroethyl)-3-methoxypyridazm-4-yl)methanol (110 mg, 

0.54 mmol.) in dichloromethane (6 mL) was added DIPEA (209 mg, 1.6 mmol) and 

methanesulfonyl chloride (75 mg, 0.62 mmol) dropwise. The mixture was stirred at 

5 room, temperature for 2 hr. The mixture was diluted with water and extracted with 

dichloromethane. The organic layer was dried over anhydrous sodium sulfate, filtered 

and concentrated under reduced pressure to give (6-(l,l-difluoroethyl)-3-

methoxypyridazin -4-yl)methyl methanesulfonate (120 mg). 

MS (ESI) m/z 283 (M+H)4" 

0 

Step 6: 3-chloro-5-((l-f(6-(lJ-diftuoroethyl)-3-methoxypyridazm-4-yl)methyl)-6-oxo 

-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

15 To a solution of (6-(l,l -difluoroethyl)-3-methoxypyridazin-4-yl)methyl 

methanesulfonate (120 mg, 0.54 mmol) in DMF (5 mL) was added 3-chloro-5-((6~ 

oxo-4-(trifluoromethyl)-l,6- dihydropyrimidin-5-yl)oxy)benzonitrile (as described in 

Step 5 of Example 1) (187 mg, 0.59 mmol), TEA (0.23 mL, 1.6 mmol). The mixture 

was stirred at 30 ~C for 2 hr. After cooling to r.t., the mixture was diluted with water, 

20 extracted with ethyl acetate. The organic layer was dried over anhydrous sodium 

sulfate, filtered and concentrated under redcued pressure to give 3-chloro-5-((l-((6~ 

(1,1 -difluoroethyl)-3-methoxypyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)~ 1,6-

dihydropyrimidin-5-yl)oxy)benzonitrile (120 mg). 

MS (ESI) m/z 502, 504 (M+H)+ 

25 
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Step 7: 3-chloro-5-((l-((6-(l,l-difluoroethyl)-3~oxo-2,3-dihydropyridazin-4-
yl)methvl)-6-oxo -4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

5 To a mixture of 3-chloro-5-((l-((6-(l,l-difluoroetliyl)-3-methoxypyridazin-4-

yl)methyl) -6-oxo-4-(trifluoromethyi)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(120 mg, 0.24 mmol) and Kl (79.5 mg, 0.48 mmol) in acetonitrile (4 mL) was added 

TMSCl (51.7 mg, 0.48 mmol) dropwise at r.t. After addition, the mixture was stirred 

at 30 C for 3 hr. After cooling to r.t., the mixture was quenched with MeOH and 

10 concentrated under reduce pressure. The residue was purified by preparative HPLC 
to afford 3-chloro-5- ((1 -((6-( 1,1 -difluoroethyl)-3-oxo-2,3-dihydropyridazin-4-

yl)methyl)-6-oxo-4-(trifluoromethyl) -1,6-dihydropyrimidin-5-yl)oxy)benzonitrile (35 

mg). 
"H NMR (DMSO-J6, 400MHz): 6 13.53 (s, IH), 8.72 (s, IH), 7.67-7.72 (m, 4H), 

15 5.10 (s, 2H), 1.85-1.90 (m, 3H). 

MS (ESI): m/z 488, 490 (M+H) + 

Example 130: 3-((l-((2-(tert-butyl)-6-oxo-l,6-dihydropyrimidin-5-yI)methyl)-6-
oxo-4-(trifluoromethyl)-l96-dlhydropyrimidin-5-yI)oxy)-5-chlorobenzonltrile 

20 

CI 

F 

Step 1: ethyl 2-(tert-butyl)-4-hydroxypyrimidine-5-cavboxylate 
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To a solution of pivalimidamide hydrochloride (2.0 g, 14.8 mmol) in ethanol (30 mL) 

was added freshly prepared EtONa (1.0 g, 14.8 mmol) at r.t. After stirred at r.t. for 20 

min, diethyl 2-(ethoxymethylenc)malonate (3.2 g, 14.8 mmol) was added. The 

5 mixture was stirred at r.t. for another 18 hr. After finished, the mixture was 

concentrated under reduced pressure and 30 mL of water was added to the residue. 

The mixture was then acidified to pH = 5 with AcOH. The precipitate was collected 

by filtration and dried to give ethyl 2-(tert-butyl)-4-hydroxypyrimidine-5-carboxylate 

(1.5 g). 

10 MS (ESI): m/z225 (M+H)' 

Step 2: ethyl 2-(tert-butyl)-4-methoxypyrimidine~5-carboxylate 

A mixture of ethyl 2-(tert-butyl)-4-hydroxypyrimidine-5-carboxylate (900 mg, 4 

15 mmol), CH3I (852 mg, 6.0 mmol) and potassium carbonate (1.1 g, 8 mmol) in DMF 

(10 mL) was stirred at r.t. for 1.5 hr. After finished, the mixture was diluted with 
water (20 mL) and extracted with ethyl acetate (20 mL * 3). The combined organic 

extracts were dried over sodium sulfate, filtered and concentrated under reduced 

pressure to give the crude product. The residue was purified by preparative TLC 

20 (petroleum ether/ ethyl acetate (5:1) as eluent) to afford ethyl 2-(tert-butyl)-4-

methoxypyrimidine-5-carboxylate (800 mg). 

MS (ESI): m/z 239 (M+H)+ 

Step 3: (2-(tert~butyl)-4-methoxypyrimidin-5-yl)methanol 
O 
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To a solution of ethyl 2-(tert-butyl)-4-methoxypyrimidine-5-carboxylate (800 mg, 3.36 

mmol) in THF (10 mL) was added LiAlH4 (383 mg, 10.08 mmol) at -40 C. Then the 

mixture was stirred at this temperature for 15 min. The reaction was quenched with 0.3 

mL water and the mixture was dried over sodium sulfate directly. Then the mixture 

5 was filtered and concentrated under reduced pressure. The residue was purified by 

preparative TLC (petroleum ether/ethyl acetate (2:1) as eluent) (2-(tert-butyl)-4-

methoxypyrimidin -5-yl)methanol (300 mg). 

MS (ESI) m/z 197 (M+H)+ 

10 Step 4: (2-(tert-butyl)-4-methoxypyrimidin-5-yl)methyl methanesulfonate 

To a solution of (2-(tert-butyl)-4-methoxypyrimidin-5-yl)methanol (130 mg, 0.66 

mmol) and DIPEA (128 mg, 0.99 mmol) in dichloromethane (5 mL) was added 

methanesulfonyl chloride (150 mg, 1.32 mmol) dropwise at 0 C. The mixture was 

15 stirred at r.t. for additional 1 hr. The mixture was diluted with dichloromethane (10 

mL) and washed with water. The organic layer was dried over sodium sulfate, filtered 

and concentrated under reduced pressure to give (2-(tert-butyl)-4-methoxypyrimidin-

5-yl)methyl methanesulfonate (300 mg) which was used without further purification. 

MS (ESI) m/z 275 (M+H)+ 

20 

Step 5: 3-((l-((2-(tert-butyl)-4-methoxypyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyl) -l,6-dikydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile 

25 A mixture of (2-(tert-butyl)-4-methoxypyrimidin-5-yl)methyl methanesulfonate (150 

mg crude), 3-chloro-5-((6-oxo-4-(trifluoromethyl)-l,6-dihy dropyrimidin-5-

y 1 )oxyjbenzonitrile (as described in Step 5 of Example 1) (80 mg, 0.25 mmol), LiBr 

(44 mg, 0.508 mmol) and potassium carbonate (70 mg, 0.508 mmol) in DMF (6 mL) 
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was stirred at 70 C for 1 hr. After cooling, the mixture was diluted with water (20 

mL) and extracted with ethyl acetate (20 mL x 3). The combined organic extracts were 

dried over sodium sulfate, filtered and concentrated under reduced pressure to give 3-

((l-((2-(tert-butyl)-4-methoxypyrimidin-5-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-

5 dihydropyrimidin-5-yl)oxy)-5-chiorobenzonitrile (100 mg). 

MS (ESI) m/z 494, 496 (M+H)+ 

Step 6: 3-((l-((2-(tert-butyl)-6-oxo-l, 6~dihydropyrimidin-5-yl)methyl)-6~oxo~4-
(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile 

To a mixture of 3-((l-((2-(tert-butyl)-4-methoxypyrim.idin-5-yl)methyi)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile (100 mg 

crude) and Kl (120 mg, 0.72 mmol) in acetonitrile (6 mL), TMSCl (78 mg, 0.72 

mmol.) was added dropwised at r.t. After addition, the mixture was heated to 60 C 

15 for 4 hr. The reaction mixture was quenched with methanol and concentrated under 

reduced pressure. The residue was purified by preparative HPLC to afford 3-((l-((2-

(tert-butyl)-6-oxo-l,6- dihydropyrimidin-5-y3)methyi)-6-oxo-4-(trifluoromethyl)-l,6-

dihydropyrimidin-5-yl)oxy)-5- chlorobenzonitrile (65 mg). 

NMR (CD3OD, 400MHz): 5 8.75 (s, IH), 7.92 (s, IH), 7.72 (s, IH), 7.65 (s, IH), 

20 7.63 (s, IH), 4,84 (s, 2H), 1.23 (s, 9H). 

MS (ESI): m/z 480, 482 (M+H) + 
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Example 131: 
3-Chloro-5-[6-oxo-l-(6-oxo-2-trifluoromethyI-l,6-dihydro-pyrimidin-5-

ylmethyl)-4- trifluoromethyl-l,6~dihydro-pyrimidin-5-yloxy]-benzonitrile 

F 

The title compound was prepared by following Steps 3-6 of Example 130 and using 

the corresponding ethyl-4-methoxy-2-(trifluoromethyl)pyrimidine-5-carboxylate in 

Step 3 in place of (2-(tert-butyl)-4-methoxypyrimidin-5-yl)methanol. 

MS (ESI) m/z 492, 494 
XH NMR: (DMSO-^,400 MHz) 5 8.74 (s, IH), 8.53 (s, IH), 7.72 (t, J= 1.2 Hz, IH), 
7.66 (q, J= 1.2 Hz, IH), 7.63 (t,2.0 Hz, IH), 5.04 (s, 2H). 

Example 132: 

3-chloro-5-((l-((2-(methylthio)-6-oxo-l,6-dihydropyrimidin-5-yI)methyl)-6-oxo-
4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzomtnle 
CL ^ CN 

FoC^N^ O^N^I 

Step 1 : ethyl 4-methoxy-2-(methylthio)pyrimidine-5-carboxylate 
O O 

N'^V^OEt OEt 

To a solution of ethyl 4-chloro-2-(methylthio)pyrimidme-5-carboxylate (20 g, 86 

mmol) in methanol (300 mL) was added MeONa (14 g, 258 mmol) by portions at 

room temperature for 24 hr. After finished, the mixture was diluted with water (500 

mL), extracted with EtOAc (500 mL x 2), the organic layer was washed with water 

and brine, dried over sodium sulfate, filtered and concentrated. The crude product 
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was purified by chromatography on silica gel (petroleum ether/ethyl acetate (10:1 to 

6:1) as eluent) to afford ethyl 4-methox.y-2-(methylthio)pyrimidinc-5~carboxylate (10 

g). 
MS (ESI) m/z 229 (M+H)+ 

Step 2: (4-methoxy-2-(methylthio)pyrimidin-5-yl)methanol 
0 

To a solution of ethyl 4-methoxy-2-(methylthio) pyrimidine-5-carboxylate (9 g, 39.4 

mmol) in THF (200 mL) was added L1AIH4 (4.5 g, 118 mmol) by portion at -40 C for 

30 min. The reaction was quenched by addition of water (150 mL) and extracted with 

ethyl acetate (100 mL x 2). The combined organic extracts were dried over sodium 

sulfate, filtered and the solvent was evaporated under reduced pressure to give crude, 

which was purified by chromatography on silica gel (petroleum ether/ethyl acetate 

(5:1 to 2:1) as eluent) to afford (4-methoxy-2-(methylthio)pyrimidin-5-yl)methanol 

(2.5 g). 

MS (ESI) m/z 187 (M+H)+ 

The title compound was subsequently prepared from the above intermediate by 

following similar procedures to Steps 2 and 3 of Example 4. 

MS (ESI) m/z 470, 472 (M+H)+ 

JH NMR: (DMSCMtf, 400 MHz) 5 12.99 (s, IH), 8.70 (s, IH), 7.89 (s, IH), 7.72 (s, 

IH), 7.66 (s, IH), 7.63 (s, IB\ 4.81 (s, 2H), 2.43 (s, 3H). 

Example 133: 
3-chloro-5-((l-((2-methyl-6-oxo-l,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-
(trifluoro methyl)-!,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

EtC 
HC 

H 
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10 

Step 1: 3-chloro-5-((l-((4-methoxy-2-(methylsulfonyl)pyrimidin-5-yl)methyl)-6-oxo-

4- (trifluoromethyl)-l,6-dihydropyrimidin-5~yl)oxy)benzonitrile 

CL ^ _CN ClyWCN 

O ^0 u | 

F3C-

To a solution of 3-chloro-5-((l-((4-methoxy-2-(methylthio)pyrimidin-5-yl)methyl) -6-

oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)bcnzonitrile (3.0 g, 6.39 

mmol) in 50 mL of CH2CI2 was added m-CPBA (3.3 g, 19.1 mmol) and stirred for 20 

hr at room temperature. The mixture was diluted with DCM, washed with NaOH (0.5 

N, 50 mL), water and brine, dried over sodium sulfate, filtered and concentrated under 

reduced pressure to give 3-chloro-5-((l-((4-methoxy-2-(methylsulfonyl)pyrimidin-5-
yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (1.3 

g). 
MS (ESI) m/z 516, 518 (M+H)+ 

Step 2: 3-chloro-5-((l-((4-methoxy-2-methylpyrimidin-5-yl)methyl)-6-oxo-4-
15 (trijluoromethyl)-l ,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of 3-chloro-5-((l-((4-methoxy-2-(methylsulfonyl)pyrimidin-5-

yl)methyl) -6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(200 mg, 0.38 mmol) in THF (10 mL) was added 3 M MeMgBr in diethyl ether (0.2 

20 mL, 0.6 mmol) dropwise at room temperature. The mixture was stirred at r.t. for 2 hr. 

Then the reaction was quenched with water, extracted with ethyl acetate. The 

combined organic extracts were dried over sodium sulfate, filtered and concentrated 

under reduced pressure. The residue was purified by preparative TLC (petroleum 

ether/ethyl acetate (1:1.5) as eluent) to afford 3-chloro-5-((l-((4-methoxy-2-
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methylpyrimidin-5-yl)methyl)-6-oxo-4-(trifhioromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (64 mg). 

MS (ESI) m/z 452, 454 (M+H)4" 

The title compound was subsequently prepared from the above intermediate by 

following a similar procedure to Step 3 of Example 7. 

'HNMR (DMSO-d69 400 MHz) 5 8.72 (s, IH), 8.00 (s, IH), 7.73 (s, IH), 7.66 (s, 

IH), 7.64 (d, J=2.0 Hz, IH), 4.87 (s, 2H)( 2.36 (s, 3H). 

MS (ESI) m/z 438, 440 (M+H)+ 

Example 134: 

3-chloro-5-((4-cyclopropyl-6-oxo-l-((6-oxo-l,6-dihydropyridazm-3-yI)methyI)-

l,6-dihydropyrimidin-5-yl)oxy)benzomtrile 

By following similar procedures to Steps 3 and 4 of Example 13 and using the 

appropriate pyrimidinone in place of 3-chloro-5-((4-methyl-6-oxo-l,6-

dihydropyrimidin-5-yl)oxy) benzonitrile, the title compound was prepared. 

MS (ESI) m/z 395, 396 (M-Hf 
'H NMR (DMSO-tf6, 500 MHz) 8 12.99 (s, IH), 8.44 (s, IH), 7.70 (s, IH), 7.56-7.43 

(m, 3H), 6.88 (d,J= 9.6 Hz, IH), 5.03 (s,2H), 1.32-1.22 (m, IH), 1.06-0.83 (m, 4H). 

Example 135: 

3-chloro-5-((l-((2-hydroxy-6-oxo-l,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyI)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 
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CI 

Step I: 3-Chloro~5~[l-(2,4-dimethoxy-pyrimidin-5-ylmethyl)-6-oxo-4-
trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy]-benzonitrile 

CK Ci- CN Ci- CN 

O 

F3C N O N 7s.,n 
; O' u 

F3U NUN '0>' 

10 

15 

To a solution of 3-chl.oro-5-((l-((4-methoxy-2- (methylsulfonyl)pyrimidin-5-

yl)methyl)- 6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(200 mg, 0.38 mmol) in THF (10 mL) was addedNaOMe (150 mg, 2.7 mmol) at 

room temperature. The mixture was stirred at r.t. for 1.5 hr. Then the reaction was 

quenched with water, extracted with ethyl acetate. The combined organic extracts 

were dried over sodium sulfate, filtered and concentrated under reduced pressure. 

The residue was purified by preparative TLC (petroleum ether/ethyl acetate (1:1.5) as 

eluent) to afford 3-Chloro-5-[ 1 -(2,4-dimethoxy -pyrimidin-5-ylmethy!)-6-oxo-4-

trifluoromethyl-l,6-dihydro-pyrimidin-5-yloxy3-benzonitrile (45 mg). 

MS (ESI) m/z 468, 470 (M+H)+ 

The title compound was subsequently prepared using the above intermediate and 

following a similar procedure to that given for Step 3 of Example 7. 

'H NMR: (DMSO-tfMOO MHz) 5 11.24 (s, IH), 10.98 (s, IH), 8.64 (s, IH), 7.72 (s, 

IH), 7.67 (s, IH), 7.63 (s, IH), 7.52 (s, IH), 4.69 (s, 2H). 

MS (ESI) m/z 440,442 (M+H)+ 
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Example 136: 

3-chloro-5-((6-oxo-l-((6-oxo-l,6-dihydropyrimidin-5-yl)methyI)-4-
(tHfIuorornethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitriIe 

CI 
N 

5 Step 1 : (4-methoxy-2-(methylsulfonyl)pyrimidin-5-yi)methanol 

HC 

To a stirred solution of (4-methoxy-2-(methylthio)pyrimidin-5-yl)meth.anol (1.0 g, 

5.35 mmol) in 30 mL of dry dichloromethane was added m-CPBA (2.8 g, 16.04 

mmol). The mixture was stirred for 20 hr at room temperature, diluted with 

10 dichloromethane, washed with NaOH (0.5 N, 50 mL), water and aqeous Na2SC>3, 

dried over sodium sulfate, filtered and concentrated under reduced pressure. The 
crude product was purified by preparative TLC (ethyl acetate as eluent) to afford (4-

m.ethoxy-2-(methylsulfonyl) pyrimidin-5-yl)methanol (240 mg). 

MS (ESI) m/z 219(M+H)+ 

15 
Step 2: (4-methoxypyriniidin-5-yl)methanol 

To a solution of (4-methoxy-2-(methylsulfonyl)pyrimidin-5-yl)methanol (174 mg, 

0,79 mmol) in 10 mL of dry ethanol was added NaBH4 (61 mg, 1.59 mmol) and the 

20 mixture was stirred for 50 mins at room temperature. The mixture was quenched with 

water, extracted with ethyl acetate. The combined organic layers were dried, filtered 

and concentrated under reduced pressure. The residue was purified by preparative 

TLC (ethyl acetate as eluent) to afford (4-methoxypyrimidin-5-yl)methanol (60 mg). 

MS (ESI) m/z 141 (M+H)* 

25 
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The title compound was subsequently prepared from the above intermediate, (4-

methoxy pyrimidin-5-yl)methanol, by following similar procedures to Steps 2 and 3 

of Example 4. 

*HNMR (DMSO-dd, 400 MHz) S 8.73 (s, IH), 8.48 (s, IH), 8.02 (s, IH), 7.72 (s, 
IH), 7.66 (s, 1H), 7.64 (s, IH), 4.87 (s, 2H). 
MS (ESI) m/z 424,426 (M+H)+ 

Example 137: 
3-chIoro-5-((l-((2-(methylanuno)-6-oxo-l,6-dihydropyrimidin-5-yl)methyl)-6-
oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: ethyl 4-((4-methoxybenzyl)oxy)-2-(methylt.kio)pyrimidine~5-carboxylate 

To a solution of ethyl 4-chloro-2-(methylthio)pyrimidine-5-carboxylate (40 g, 172 

mmol) in THF (600 mL) was added PMBONa (545 g, 343 mmol) in portions. The 

mixture was stirred at room temperature for 2 hr. The mixture was quenched with 

water (500 mL) and extracted with ethyl acetate (500 mL x 2). The organic layer was 

washed with water and brine, dried over sodium sulfate, filtered and the filtrate was 

concentrated under reduced pressure. The crude product was purified by 
chromatography on silica gel (petroleum ether: ethyl acetate (10:1 to 5:1) as eluent) to 

afford ethyl 4-((4-methoxybenzyl)oxy)-2-(methylthio)pyrimidine-5-carboxylate (20 

MS (ESI) m/z 335 (M+H)+ 

Step 2: (4-((4-methoxybenzyl)oxy)-2-(methylthio)pyrimidin-5-yl)methanol 

O o 

g) 
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O 
HO 

*"PMB 

To a solution of ethyl 4-((4-methoxybenzyl)oxy)~2-(methyl.thio)pyrimidine -5-

carboxylate (21 g, 62.7 mmol) in THF (500 mL) was added LiAlH^ (7.14 g, 188 

mmol) in portions at -40 °C. The resulting mixture was stirred for 45 min, quenched 

5 with water (10 mL) and extracted with ethyl acetate (500 mL). The organic layer was 

dried over sodium sulfate, filtered and concentrated under reduced pressure. The 

residue was purified by chromatography on silica gel (petroleum ether/ethyl acetate 

(5:1 to 2:1) as eluent) to afford (4-((4-methoxybenzyl.)oxy ~2-(meth.ylthio) pyrimidin-

5-yl)methanol (7.5 g). 

10 MS (ESI) m/z 293 (M+H)+ 

Step 3: 3-chloro-5-((l-((4-((4-methoxybenzyl)oxy)-2-(methylthio)pyrimidin-5-
vDmethyl) ~6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-y!)oxy)benzonitrile 

15 
To a solution of (4-((4-methoxybenzyl)oxy)-2-(methylthio)pyrimidin -5-yl)methanol 

(4.0 g, 14.4 mmol), 3-chloro-5-(6-oxo-4-trifluoromethyl-ls6-dihydro-pyrimidin-5-

yloxy)-benzonitrile (as described in Step 5 of Example 1) (5.0 g, 15.9 mmol) and 

triphenylphosphine (7.5 g, 28.8 mmol) in 150 mL of anhydrous dichloromethane was 

20 added DEAD (5.0 g, 28.8 mmol) at-40 C under a nitrogen atmosphere. The 

resulting mixture was stirred for 2 hr at room temperature and then concentrated 

under reduced pressure. The crude product was purified by chromatography on silica 

gel (petroleum ether: ethyl acetate (10:1 to 5:1) as eluent) to afford 3-chloro-5- ((1-

((4-((4-methoxybenzyl)oxy)-2-(methylthio)pyrimi.din-5-yl)methyl)-6-oxo-4-

25 (trifluoromethyl)-l,6-dihydropyrimidin-5-yl)ox.y)benzonitrile (8.8 g) which was used 

without further purification. 
MS (ESI) m/z 590, 592 (M+H)+ 

HO 
* PMB. 

Ill 



Step 4: 3-chloro~5-((l-((4-((4-methoxybenzyl)oxy)-2-(methylsulfonyl)pyrimidin-5-yl) 
methyl)-6-oxo-4-(triftuoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Cl^^CN 

To a solution of 3-chloro-5-((l-((4-((4-methoxybenzyl)oxy)-2-(methylthio)pyrimidin-

5-yl) methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(4.0 g, 6.78 mmol) in 100 mL of dichloromethane was added m-CPBA (3.5 g, 20.3 

mmol). The mixture was stirred for 5 hr at room temperature. The mixture was 

diluted with dichloromethane, washed with NaOH (0.5 N, 100 mL), water, aq. 

Na2SO? and brine, dried over sodium sulfate, filtered and concentrated under reduced 

pressure to give 3-chloro-5-((l-((4-((4-methoxybenzyl)oxy)-2-

(methylsulfonyl)pyrimidin-5-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-

dihydropyrimidin-5-yl)oxy)benzonitrile (3.0 g). 

MS (ESI) m/z 622, 624 (M+H)+ 

Step 5: 3-chloro-5-((l-((4-((4-methoxybenzyl)oxy)-2~(methylamino)pyrimidin-5-
yl)methyl) -6-oxo-4-(trifiuoromethyl)~l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of 3-chloro-5-((l-((4-((4-methoxybenzyl)oxy)-2-(methylsulfonyl) 

pyrimidm-5-yi.)methyl)-6-oxo-4-(trifluoromethy!)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (200 mg, 0.32 mmol) in THF (5 mL) was added 2M MeNH2 in 

methanol (0.7 mL, 1.28 mmol) at room temperature and the mixture was stirred at r.t. 

for 36 hr. The mixture was concentrated under reduced pressure and purified by 

preparative TLC (petroleum ether/ethyl acetatc (l:l)as eluent) to afford 3-chloro-5-
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((l-((4-((4-methoxybenzyl)oxy)-2-(methylamino)pyrimidin -5-yl)methyl)-6-oxo-4-

(trifluoromethyl)-l ,6-dihydropyrimidin-5-yl)oxy)benzonitrile (70 mg). 

MS (ESI) m/z 573, 575 (M+H)+ 

5 Step 6: 3-chloro-5-((l-((2-(methylamino)-6-oxo-I,6-dihydropyrimidin-5-yl)methyl)-
6-oxo-4- (trifluoromethyl)-l,6-dihydropyriinidin-5-yl)oxy)benzonitrile 

To a solution of 3-chloro-5-((l -((4-((4-methoxybenzyl)oxy)-2-

(methylamino)pyrimidin -5-yl)methyl)-6-oxo-4-(trifhioromethyl)-1,6-

10 dihydropyrimidin-5-yl)oxy)benzoni.trile (50 mg, 0.08 mmol) in a mixture solvent of 

acetonitrile (15 mL) and H2O (7 mL) was added CAN (143 mg, 0.26 mmol) at room 
temperature. The reaction mixture was stirred at r.t. for 48 hr. The mixture was 

concentrated under reduced pressure and purified by preparative HPLC to afford 3-

chloro-5-((l-((2-(methylamino)-6-oxo-l,6-dihydropyrimidin-5~yl)methyl)-6-oxo-4-

15 (trifiuoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (12 mg). 

*H NMR (Methanol-^, 400MHz): 8 8.62 (s, IH), 7.80 (s, IH), 7.53 (s, IH), 7.39 (s, 

IH), 7.30 (s, IH), 4.89 (s, 2H), 2.98 (s, 3H). 

MS (ESI) m/z 453, 455 (M+H)+ 

20 By following similar procedures to Steps 1-5 of Example 137 and using sodium 

methoxide in methanol in Step 1 in place of the PMBONa in THF, the following 

compound was also synthesized and characterized as indicated in the table below. 

Example Structure IUPAC Name MS (M+H) +/ NMR 

138 

CI~Y^Y^N 

Vo ^0 

h F 

3-chloro-5-((l-((4-

methoxy-2-

(methylamino)pyrimidi 

n-5-yl)methyl)-6-oxo-

4-(trifluoromethyl)-l ,6-

MS (ESI) m/z 467, 469 
JH NMR (DMSO-J6, 400 

MHz) 8 8.58 (s, 1H), 8.10 

(s, IH), 7.64 (s, IH), 7.50-

7.53 (m, 3H), 4.90 (s, 2H), 
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dihy dropyrimidin-5 -

yl)oxy)benzonitrile 

3.93 (s, 3H), 2.85 (s, 3H). 

Starting with 3-chloro-5-((l-((4-((4-methoxybenzyl)oxy)-2-

(methylsulfonyl)pyrimidin-5-yl) methyl)-6-oxo-4-(trifluoromethyl)-l,6-

dihydropyrimidin-5-yl)oxy)benzonitrile, Examples 139-145 in the table below were 

5 prepared using similar procedures to Steps 5 and 6 of Example 137. 

Example Structure IUPAC Name MS (M+H) 7 NMR 

139 V-10 0 
'N F 

3-Chloro-5- {6-oxo-1 -[6-
oxo-2-(2,2,2-trifluoro-
ethoxy)-1,6-dihydro-
pyrinridin-5-ylmethyl]-

4-trifluoromethyl-l ,6-

dihydro-pyrimidin-5-

yloxy} -benzonitrile 

MS (ESI) m/z 522, 524 

*H NMR: (DMSO-<*6,400 

MHz) 
5 13.09 (s, IH), 8.73 (s, 

IH), 7.88 (s, IH), 7.75 (s, 

IH), 7.69 (s, IH), 7.66 (s, 
IH), 5.02 (q, J= 8.4 Hz, 

2H), 4.84 (s, 2H). 

140 
ckcC" 
;^"XUOr' 

3-Chloro-5-{ 1 ~[2-(4-

fluoro-phenoxy)-6-oxo-

1,6-dihydro-pyrimidin-

5-ylmethyl]-6-oxo-4-

trifluoromethyl-1,6-

dihydro-pyrimidin-5-

yloxy} -benzonitrile 

MS (ESI) m/z 536, 538 

*H NMR: (DMSO-</6,400 
MHz) 

5 13.16 (s, IH), 8.74 (s, 

IH), 7.75 (s, 2H), 7.67 (d, 
J = 9.6 Hz, 2H), 7.23-7.27 

(m, 4H), 4.84 (s, 2H). 

141 
O 0 

3-Chloro-5-[l-(2-

dimethylamino-6-oxo-

1,6-dihydro-pyrimidin-

5-ylmethyl)~6~oxo-4-
trifluoromethyl-1,6-
dihy dro-pyrimidin-5 -

yloxyj-benzonitrile 

MS (ESI) m/z 467, 469 

*H NMR: (DMSO-rftf, 400 
MHz) 

5 8.70 (s, IH), 7.72 (s, 2H), 

7.64 (s, IH), 7.61 (s, IH), 

4.72 (s, 2H), 2.97 (s, 6H). 
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Example Structure IUPAC Name MS (M+H) 7 NMR 

3-Chloro-5-[6-oxo-1 -(6-
MS (ESI) m/z 490, 492 
*11 mMQn fif, inn 

oxo-2-pyrazol-l-yl-l,6-

142 FYN-V^N 

dihy dro-pyrimidin-5 -

yl.methyl)-4-

trifluoromethy] -1,6-

dibydro-pyrimidin~5-

yloxyj-benzonitrile 

8 8.75 (s, IH), 8.51 (s, IH), 

7.91-8.11 (m, 2H), 7.73 (s, 

IH), 7.67 (s, IH), 7.63 (s, 

IH), 6.62 (s, 1H), 4.90 (s, 

2H). 

3-((l-((2-amino-6-oxo- MS (ESI) m/z 439,441 

1,6-dihydropyrimidin-5- *H NMR: (DMSO-^6,400 

yl)methyl)-6-oxo-4- MHz) 

143 
o o 

F ji 1 | 1 
^N^NH2 

(trifluoromethyl)-1,6- 5 8.65 (s, IH), 8.25 (s, 2H), 
o o 

F ji 1 | 1 
^N^NH2 di hydropyrimi din - 5 -

yl)oxy)-5-

chlorobenzonitrile 

7.74 (s, IH), 7.73 (s, IH), 

7.66 (s, IH), 7.63 (s, IH), 

4.76 (s, 2H). 

3 -chloro-5-(( 1 -((2-ethyl- MS (ESI) m/z 452, 454 

6-0X0-1,6- 'H NMR: (Methanol-^, 

144 V • 
XNA^ 

dihydropyrimidin-5-

yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-

yl)oxy)benzonitrile 

400MHz) 

8 8.65 (s, IH), 8.12 (s, IH), 

7.53 (s, IH), 7.38 (s, IH), 
7.31 (s, 1H), 4.99 (s,2H), 
2.82 (q, .7=7.6 Hz, 2H), 1.35 

(t, J= 7.6 Hz, 3H). 

3-chloro-5-((l-C(2-
MS (ESI) m/z 464, 466 
1 ti MMR- mMQO Af\ inn 

cyclopropyl-6-oxo-l ,6-
ii i SIlVIJLv. ii-0) Hrvv 

MH7\ 

145 "Y • dihydropyrimidin-5 -

yi)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-

yl)oxy)benzonitrile 

8 8.72 (s, IH), 7.84 (s, IH), 

7.73 (s, IH), 7.66 (s, IH), 

7.63 (s, IH), 4.80 (s, 2H), 

1.82-1.87 (m, IH), 0.94-

0.99 (m, 4H). 
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Example 146: 
3-chIoro-5-((l-((2-(4-fluorophenyI)-6-oxo-l,6-dihydropyrimidin-5-yl)methyI)-6-
oxo~4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

CI. 

Step 1: 3-chloro-5-((l-((2-(4~fluorophenyl)-4-((4-methoxybenzyl)oxy)pyrimidin-5-
y I) me thy I) -6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)berizonitrile 

CI^WCN 

F3C-

•F 

A mixture of 3-chloro-5-((l -((4-((4-methoxybenzyl)oxy)~2-(methylthio)pyrimidin-5~ 

yl) methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihy dropyrimidin-5 -yl)oxy)benzonitrile 

(200 mg, 0.33 mmol), (4-fluorophenyl)boronic acid (50 mg, 0.33 mmol), CuTC (129 

mg, 0.67 mmol) and Pd(PPh?)4 (40 mg, 0.03 mmol) in THF (20 mL) was stirred for 2 

hr at 90 C under a nitrogen atmosphere. After cooling to r.t., the mixture was 

concentrated under reduced pressure and purified by preparative TLC (petroleum 

ether/ethyl acetate (2:1) as eluent) to afford 3-chloro-5-((l-((2-(4-fluorophenyl)-4-((4-

methoxybenzyl)oxy)pyrimidin-5-yl)methyl) -6-oxo-4-(trifluoromethyl)-l,6-

dihydropyrimidin~5-yl)oxy)benzonitrilc (120 mg). 

MS (ESI) m/z 638, 640 (M+H)* 

The title compound was subsequently prepared from, the above intermediate by 

following a similar procedure to Step 6 of Example 137. 
1HNMR (DMSO-«ftf, 400 MHz) 8 8.78 (s, IH), 8.08-8.11 (m, 3H), 7.72 (s, IH), 7.67 
(s, 1H), 7.64 (s, IH), 7.33 (t, J = 8.8 Hz, 2H), 4.91 (s, 2H). 

MS (ESI) m/z 518, 520 (M+H)* 
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By substituting the appropriate boronic acid in Step 1, Examples J 47 - 153 in the 

table below were prepared in an analogous manner to Example 146 

Example Structure IUPAC Name MS (M+H)+ /NMR 

147 "V • 

3 -chloro-5 -((1 -((2-(2-

fluorophenyl)-6-oxo-l ,6-

dihydropyrimidin-5-

yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-
dihy dropyrimi din - 5 -

yI)oxy)benzonitrile 

MS (ESI) m/z 518, 520 
JH NMR: (DMSO-c/6, 

400 MHz) 6 8.78 (s, IH), 

8.10 (s, 1H), 7.73 (s, IH), 

7.68 (s, IH), 7.55-7.65 

(m, 3H), 7.29-7.36 (m, 

2H), 4.91 (s, 2H). 

148 
V: „ 

3-chloro-5-((6-oxo-1 -((6-

oxo-2-( 1 H-pyrazol-5 -yl)-

1,6-dihydropyrimidin-5-

yl)methyl)~4-

(trifluoromethyl)-1,6-

dihy dropyrimidin- 5 -

yl)oxy)benzonitrile 

MS (ESI) m/z 490, 492 

*H NMR: (DMSO-r/6, 

400 MHz) 5 8.77 (s, IH), 
7.99 (s, IH), 7.85 (s, 1H), 
7.72 (s, IH), 7.67 (s, IH), 

7.63 (s, IH), 6.89 (s, IH), 
4.87 (s, 2H). 

149 
w" 

V o O 

3-chIoro-5~((6-oxo~ 1 -((6-

oxo-2-pheny 1-1,6-

dihy dropyrimidin- 5 -

yl)methyl)-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-

yl)oxy)benzonitrile 

MS (ESI) m/z 500, 502 

NMR: (DMSO-d6f 

400 MHz) 5 8.79 (s, IH), 

8.11 (s, IH), 8.03 (d, J = 

7.2 Hz, 2H\ 7.73 (s, IH), 

7.68 (s, IH), 7.65 (s, IH), 

7.40-7.42 (m, 3H), 4.92 

(s, 2H). 

150 
~-Q1' . 

F-\ 

3-chloro-5-((l-((2-(3-

fluorophenyl)-6-oxo-1,6-

dihydropyrimidin-5-

yl)methyl)-6-oxo-4-

(trifluoromethyl)-l ,6-

dihydropyrimidin-5-

yl)oxy)benzonitrile 

MS (ESI) m/z 518, 520 

NMR: (DMSO-</6, 
400 MHz) ol3.05 (s, 

IH), 8.78 (s, IH), 8.12 (s, 

IH), 7.84-7.91 (m, 2H), 

7.73 (s, IH), 7.68 (s, IH), 

7.65 (s, IH), 7.55 (dd, J 
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Example Structure IUPAC Name MS (M+H)+ / NMR 

- 8.0 Hz, 14.4 Hz, IH), 
7.41 (t, J= 7.6 Hz, 1H), 
4.93 (s, 2H). 

151 

cy • 
'^^XX 

3-chloro-5-((J -((2-(4-

chlorophenyl)-6-oxo-l ,6-

dihy dropyrimidin - 5 -

yl)methyl)-6-oxo-4-

(trifluoromethyl)-l ,6-

dihydropyrimidin-5-

yl)oxy)benzonitrile 

MS (ESI) m/z 534, 536 
JH NMR: (DMSO-d6, 
400 MHz) 68.78 (s, IH), 
8.11 (s, IH), 8.04 (&,J = 
8.4 Hz, 2H), 7.72 (s, IH), 

7.67 (s, IH), 7.64 (s, IH), 
7.57 (d, .7=8.4 Hz, 2H), 

4.91 (s, 2H). 

152 

cl^cC" 
^N^Cl 

3-chloro-5-((l-((2-(6-

chloropyridin-3-yl)-6-

oxo-1,6-

dihydropyrimidin-5-

yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-
y l)o xy)benzonitri 1 e 

MS (ESI) m/z 535, 537 
*H NMR: (DMSO-</6, 
400 MHz) 88.99 (s, IH), 
8.78 (s, IH), 8.40 (d,J= 

6.4 Hz, IH), 8.16 (s, IH), 

7.73 (s, 1H), 7.65-7.69 

(m, 3H), 4.94 (s, 2H). 

153 

-N °v: 
V"1 

3-chloro-5-((6-oxo-1 -((6-

oxo-2-(4-

(trifluoromethoxy)phenyl 

)-1,6-dihydropyrimidin-

5-yl)methyl)-4-

(trifluoromethyl)-1,6-

dihydropyrimidin-5-

yl)oxy)benzonitrile 

MS (ESI) m/z 584, 586 

*H NMR: (DMSO-46, 
400 MHz) 58.81 (s, IH), 

8.18-8.20 (m, 3H), 7.76 

(s, IH), 7.71 (s, IH), 7.67 

(s, .IH), 7.53 (d, ,7=8.8 

Hz, 2H), 4.96 (s, 2H). 
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15 

20 

Example 154: 
5-((5-(3-chIoro-5-eyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-l(6H)-

yl)methyl)-6-oxo-l,6-dihydropyrimidine-2-carboxamide 

Step J: 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-((4-methoxybenzyl)oxy)-2-
(methylthio) pyrimidine 

A mixture of (4-((4-methoxybenzyl)oxy)-2-(methylthio)pyrimidin-5-yl)methanol 

(4.33 g, 14.8 mol), TBDPSC1 (4.47 g, 16.3 mol) and imidazole (2.02 g, 29.7 mol) in 

THF (450 mL) was stirred at 20 C for 2 hr. The reaction mixture was quenched with 

100 mL of H20 and extracted with ethyl acetate (200 mLx3). The combined organic 

extracts were dried over sodium sulfate, filtered and concentrated under reduced 

pressure to give 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-((4-methoxybenzyl)oxy)-

2-(methylthio)pyrimidine (8 g) was used without further purification. 

MS (ESI) m/z 531 (M+H)*. 

Step 2: 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-((4-methoxybenzyl)oxy)-2-

(methylsulfonyl)pyrimidine 

A mixture of 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-((4-methoxybenzyl)oxy) -2-

(methylthio)pyrimidine (3 g, 5.65 mmol) and m-CPBA(3.90 g, 22.6 mmol) in 

dichloromethane (10 mL) was stirred at r.t. for 2 hr. After the reaction was complete, 

the mixture was quenched by 100 mL of Na2SC>3 and extracted with dichloromethane 

(20 mLx3). The combined organic extracts were washed with NaHCO? solution, 

dried over sodium sulfate, filtered and concentrated under reduced pressure to give 
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the desired product 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-((4-

methoxybenzyl)oxy)-2-(methylsulfonyl)pyrimidine (2.95 g). 

MS (ESI) m/z 563 (M+H)+ 

Step 3: 5-(((tert-butyidiphenylsiiyl)oxy)methyl)-4-((4-methoxybenzyi)oxy)pyrimidine -

2-carbonitrile 
TBDPSO^^Y^ Q TBDPSO 

^ PMBcAAcN 

To a solution of 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-((4-methoxybenzyl)oxy)-

2- (methylsulfonyl)pyrimidine (2.95 g, 5.24 mmol) in DMSO (50 mL) was added 

10 KCN (0.37 g, 5.76 mmol). Then the mixture was stirred at 60 Cforl6hr. After 

cooling, the mixture was diluted with water and extracted with ethyl acetate. The 

combined organic extracts were washed with NaHCOs solution, dried over sodium 

sulfate, filtered and concentrated under reduced pressure. The residue was purified, by 

chromatography on silica gel (petroleum ether/ethyl acetate (5:1 to 3:1) as eluent) to 

15 give 5-(((tert-butyl diphenylsilyl)oxy) methyl)-4-((4-methoxybenzyl)oxy)pyrimidine-

2-carbonitrile (1.95 g). 
JH NMR (CDC13,400 MHz) 5 8.74 (s, IH), 7.59-7.61 (m, 4H), 7.34-7.42 (m, 8H), 

6.83 (d, J= 8.8 Hz, 2H), 5.30 (s, 2H), 4.69 (s, 2H), 3.77 (s, 3H), 1.05 (s, 9H). 

MS (ESI) m/z 510 (M+H)* 

Step 4: 5-(((tert~butyldiphenykilyl)oxy)methyl)-4-((4-methoxybenzyl)oxy)pyriinidine -

2-carboxamide 
TBDPSO N TBDPSO-^^Y^ N ! 

PMBO^N^CN PMBO-^N-^^ 2 

To a solution of 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-((4-methoxybenzyl) 

25 oxy)pyrimidine-2-carbonitrile (0.3 g, 0.59 mmol) in THF/H20 (3 mL/3 mL) were 

added H2O2 (30 wt.% in H2O) (106 mg, 2.94 mmol) and NaOH (71 mg, 1.76 mmol). 

Then the mixture was stirred at r.t. for 3 hr. The mixture was diluted with water and 

extracted with ethyl acetate (100 mL * 3). The combined organic extracts were 

washed with Na?SO? solution, dried over magnesium sulfate, filtered and 
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concentrated under reduced pressure to give the desired, product 5-(((tert-

butyldiphenylsilyl)oxy)methyl)-4-((4-methoxybenzyl)Gxy)pyrimidine-2-carboxamide 

(280 mg). 

MS (ESI) m/z 528 (M+H)+. 

5 
Step 5: 5-(hydroxymethyl)-4-((4-methoxybenzyl)oxy)pyrimidine-2-carboxamide 

To a solution of 5-(((tert-butyldiphenylsilyi)oxy)methyl)-4-((4-methoxybenzyl)oxy) 

pyrimidine-2-carboxamide (0.28 g, 0.53 mmol) in THF (5 mL) was added TBAF 

10 (0.69 g, 2.65 mmol). The reaction mixture was stirred at r.t. for 2 hr. After the 

reaction was completed, the solution was diluted with ethyl acetate (50 mL). The 

organic layer was wash with dilute HCI, dried over sodium sulfate, filtered and 

concentrated under reduced pressure to give 5-(hydroxymethyl)-4-((4~ 

methoxybenzyl)oxy)pyrimidine-2-carboxamide (96 mg). 

15 MS (ESI) m/z 290 (M+H)+. 

Step 6: 5-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-1 (6H)~ 
yl) methyl)-4-((4-methoxybenzyl)oxy)pyrimidine-2-carboxamide 

20 The above intermediate was prepared from 5-(((tert-butyldiphenylsilyl) oxy)methyl)-

2-(l-ethoxyvinyl)-4-((4-methoxybenzyl)oxy)pyrimidine following a similar procedure 

to Step 2 of Example 4. 

MS (ESI) m/z 587, 589 (M+H)+ 

25 Step 7: 5-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin -I(6H)~ 
yl)methyl)-6-oxo-l,6-dihydropyrimidine-2~carboxamide 

NH2 
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CI .CN CI ,CN 

NH2 

To a solution of 5-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl) 

pyrimidin-l(6H)-yl)methyl)-4-((4-methoxybenzyl)oxy)pyrimidine-2-carboxamide 

(120 mg, 0.20 mmol) in 1,4-dioxane (2 mL) was added HCl/methanol solution (2 mL, 

5 4M). The mixture was stirred at room temperature for 2 hr. The solvent was 

removed under reduced pressure. The residue was purified by preparative HPLC to 

give the desired product 5-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-

(trifluoromethyl)pyrimidin-l(6H)-yl)methyl)-6-oxo-l,6-dihydropyrimidine-2-

carboxamide (37 mg). 
10 'HNMR (DMSCMtf, 400MHz) 8 8.74 (s, IH), 8.31 (s, IH), 8.06 (s, IH), 7.97 (s,lH), 

7.72 (s, IH), 7.66 (s, IH), 7.62 (t, J - 2.0 Hz, IH), 4.87 (s, 2H). 

MS (ESI) m/z 467, 469 (M+H)4 

Example 155: 

15 5-((5-(3-chloro~5-cyanophenoxy)-6-oxo-4-(trifluoromethyi)pyrimidin-l(6H)-

yl)methyl)-6-oxo-l,6-dihydropyrimidine-2-carbonitrile 

The title compound was prepared from 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-

((4-methoxybenzyl)oxy)pyrimidine-2-carbonitrile (Step 3 of Example 154) using 

20 procedures similar to Steps 5-7 of Example 154. 
MS (ESI) m/z 449, 451 (M+H)* 

*H NM.R: (DMSO-</6,400MHz) 
8 8.73 (s, IH), 8.38 (s, IH), 7.73 (s, 3H), 7.67 (s, IH), 7.65 (d, ,/= 2.0 Hz, IH), 5.00 (s, 
2H). 
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Example 156: 
3-((l-((2-acety)-6~oxo-l,6-dihydropyrimidin~5-yl)methyI)-6-oxo-4-
(trlfluoromethyl)- l,6-diliydropyrimidin-5-yI)oxy)~5-chlorobenzonitriIe 

N 

Step 1: 5-(((tert-buiyldiphenylsHyI)oxy)methyl)-2-(l-ethoxyvinyl)-4~ ((4-

methoxybenzyl)oxy)pyrimidine 
TBDPSO N TBDPSO-^V^^N 

+ II 9s** , OEt 
(n~Bu)3Sn OEt PMBO'^N'^S'^' PMBO N 

To a solution of 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-((4-methoxybenzyl)oxy) -

2-(methylthio)pyrimidine (1 g, 1.89 mmol), tributyl(l-ethoxyvinyl)stannane (1.5 g, 

4.15 mmol) and CuBr.Me2S (0.87 g, 4.15 mmol) in THF (15 mL) was added 

Pd(PPh?)4 (0.22 g, 0.19 mmol). The mixture was stirred at reflux for 16 hr under a 

nitrogen atmosphere. After cooling, the mixture was added water (10 mL), and 

extracted with ethyl acetate (10 mL * 3). The combined organic extracts were 

washed with brine, dried over anhydrous sodium sulfate, filtered and concentrated 

under reduced pressure. The residue was purified by silica gel column (petroleum, 

ether/ethyl acetate (10:1) as eluent) to afford. 5-(((tert-butyldiph.enylsilyl)oxy)methyl)-

2-(I-ethoxyvinyl)~4-((4-methoxybenzyl)oxy)pyrimidine (0.63 g) as a light yellow 

solid. 

MS (ESI) m/z 528 (M+H)4. 

Step 2: (2-(l-ethoxyvinyl)~4-((4-methoxybenzyl)oxy)pyrimidin~5-yl)methanol 

HO-^N^N 
OEt 

PMBO N' 
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The above intermediate was prepared from 5-(((tert-butyldiphenylsilyl)oxy)methyl) -

2-(] -ethoxyvinyi)-4-((4-methoxybenzyl)oxy)pyrimidine by following a similar 

procedure to Step 5 of Example 154. 

Step 3: (2-(l-ethoxyvinyl)-4-((4-methoxybenzyl)oxy)pyrimidin-5-yl)methyl 

methanesulfonate 

The above intermediate was prepared from (2-(l-ethoxyvinyl)-4-((4-methoxybenzyl) 

oxy)pyrimidin-5-yl) methanol by following a similar procedure to Step 1 of Example 

2. 
MS (ESI) m/z 275 (M+H)+ 

Step 4: 3-chloro-5-((l-((2-(l-ethoxyvinyl)-4-((4-methoxybenzyl)oxy)pyrimidw-5~ 
yl)methyl) -6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

The above intermediate was prepared from (2-(l-ethoxyvinyl)-4-((4-methoxybenzyl) 

oxy)pyrimidin-5-yl)methylmethanesulfonate by following a similar procedure to Step 

2 of Example 2. 

MS (ESI) m/z 614, 616 (M+H)+ 

The title compound was prepared from 3-chloro-5~((l-((2-(l-ethoxyvinyl)-4-((4~ 

methoxybenzyl)oxy)pyrimidin-5-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-

dihydropyrimidin-5-yl)oxy)benzonitrile by following a similar procedure to Step 7 of 

Example 154. 
JHNMR (DMSO* 400MHz) 8 8.75 (s, IH), 8.08 (s, IH), 7.73 (s, IH), 7.67 (s, 

IH), 7.65 (d, J = 2.0 Hz, IH), 4.91 (s, 2H), 2.47 (s, 3H). 

MS (ESI): m/z 466, 468 (M+H)+ 
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Example 157: 
3-chloro-5-((l-((2-(difluoromethyl)-6-oxo-l,6-dihydropyrimidin-5-yl)methyl)-6-

oxo-4-(trifIuoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 
N 

Step 1: ethyl 2-chloro~4~methoxypyrimidine-5-carboxylate 
o 0 0 

EtO-^N^N s- EtO-^Y^^ + EtO^Y^N 

CS^N^CI ^O-^N-^Ci CI^N^O 

A mixture of ethyl 2,4-dichloropyrimidine-5-carboxylate (20 g, 91 mmol) and 

MeONa (9.8 g, ] 82 mmol) in methanol (200 mL) was stirred at r.t. for 2 hr. After 

finished, the mixture was concentrated under reduced pressure and then 200 mL of 
water was added. The product was extracted with ethyl acetate (100 mL x 3). The 

combined organic extracts were dried over sodium sulfate, filtered and concentrated 

under reduced pressure. The crude product was purified by column chromatography 

on silica gel (petroleum ether/ethyl acetate (100:1 to 20:1) as eluent) to give a 1:1 

mixture of ethyl 2-chloro-4-methoxypyrimidine-5-carboxylate and ethyl 4-chloro-2-

methoxypyrimidine-5-carboxylate (12 g). 

MS (ESI) m/z 217, 219 (M+H)+ 

Step 2: (2-chloro-4-methoxypyrimidin-5-yl)methanol 
O 

EtO H 

^ JL 
To a solution of ethyl 2-chloro-4-methoxypyri.midine-5-carboxylate and ethyl 4-
chloro-2-methoxypyrimidine-5-carboxylat.e (6 g, 27.8 mmol) in THF (60 mL) was 

added DIBAL-H (55 mmol, 55 mL, 1.0 M) dropwise at -78 C under a nitrogen 

atmosphere, the mixture was stirred at -78 C for 30 min. The temperature was 
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10 

15 

20 

allowed to rise to room temperature and stirring continued for a further 4 hr. The 

solution was quenched with aqueous potassium carbonatc (150 mL) and extracted 

with ethyl acetate (300 mL x 3). The combined organic extracts were washed with 

brine, dried over sodium sulfate and concentrated under reduced pressure. The crude 

product was purified by column chromatography (petroleum ether/ethyl acetate (10:1 

to 2:1) as eluent) to give (2-chloro-4~methoxypyrimidin-5-yl)methanol (1.8 g). 

MS (ESI) m/z 175, 177 (M+H)+ 

Step 3: 5-(((tert-butyldiphenylsilyl)oxy)methyl)-2-chloro-4-methoxypyrimidine 

The above intermediate was prepared from (2-chloro-4-methoxypyrimidin-5-

yi)methanol by following a similar procedure to Step 1 of Example 154. 

MS (ESI) m/z 413, 415 (M+Hf 

Step 4: 5-(((tert-butyldiphenylsilyl)oxy)methyl)~4-methoxy-2-vinylpyrimidine 

To a solution of 5-(((tert-butyldiphenylsilyl)oxy)methyI)-2-chloro-4-

methoxypyrimidine (1.5 g, 3.64 mmol) in 1,4-dioxane/H20 (5 mL /I mL) was added 

4,4,5,5-tetramethyl-2-vinyl -1,3,2-dioxaborolane (0.66 g, 4.37 mmol), Pd(dppf)Cl2 

(270 mg, 0.36 mmol) and potassium carbonate (1.12 g, 7.28 mmol). The mixture was 

stirred at 100 C for 4 hr. After cooling, the mixture was quenched with water (20 

mL) and extracted with ethyl acetate (20 mL x 3). The combined organic extracts 

were dried over sodium sulfate, filtered and concentrated under reduced pressure to 

give 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-methoxy-2- vinylpyrimidine (1.12 g). 

MS (ESI) m/z 405 (M+H)+ 

Step 5: 5-(((tert-butyldiphenylsilyl)oxy)methyl)~4~methoxypyrimidine-2-carbaldehyde 
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To a solution of 5-(((tert-butyldiphenylsilyl)oxy)methyl)-4-methoxy-2-

vinylpyrimidine (2.63 g, 6.51 mmol) in dichloromethane/methanol (120 mL /40 mL) 

was bubbled O3 (gas) at -78 °C. After the solution turned blue, the mixture was stirred 

at this temperature for 10 min. N2 was bubbled to degas the O3. The mixture was 

5 quenched by addition of Me2S and the mixture was concentrated under reduced 

pressure. The residue was purified by silica gel column (petroleum ether/ethyl acetate 

(100:1 to 10:1) as eluent) to give 5-(((tert-butyldiphenyLsilyl)oxy)methyl)-4-

methoxypyrimidine-2-carbaldehyde (1.8 g). 

MS (ESI) m/z 407 (M+H)* 

10 
Step 6: 5-(((tert-butyldiphenylsilyl)oxy)methyl)-2-(difluoromethyl)-4-

methoxypyrimidine 

15 The above intermediate was prepared from. 5-(((tert-butyldiphenylsilyl)oxy)methyl)-

4- methoxypyrimidine-2-carbaldehyde by following a procedure similar to Step 9 of 

Example 144. 

MS (ESI) m/z 429 (M+H)*. 

20 The title compound was subsequently prepared from the above intermediate using 

similar procedures to Step 5 of Example 154 followed by Steps 1-2 of Example 2 and 

Step 10 of Example 128. 
NMR: (400 MHz, DMSO-I) 5 8.73 (s, IH), 8.14 (s, IH), 7.72 (s, 1H),7.67 (s, IH), 

7.64 (s, IH), 6.71 (t, .7=13.2 Hz, IH), 4.92 (s, 2H). 

25 MS (ESI) m/z 474, 476 (M+H) * 
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Example 158: 
3-chloro-5-((6-oxo-l-((6-oxo-2-(lH-pyrrolo[2,3-b]pyridin-4-yl)-I,6-
dihydropyrimidin-5-yl)methyl)-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile 

Step 1: 3-chloro-5-((l-((2~chloro-4-methoxypyrimidin-5-yl)methyl)-6-oxo-4-
(trifluoromethyl) ~l,6~dihydropyrimidin~5-yl)oxy)benzonitrile 

The above intermediate was prepared from (2-chloro-4-methoxypyrimidin-5-

yi)methanol and 3-chIoro-5-((6-oxo-4-(trifluoromethyr}-l ,6-dihydropyrimidin-5-

yl)oxy)benzonitrile according to the procedure given for Step 2 of Example 5. 
MS (ESI) m/z 472, 473,474 (M+H)+ 

Step 2: 3-chloro~5-((l-((4-methoxy~2-(lH-pyrrolo[2,3-b]pyridin-4~yl)pyrimidin~5~yl) 
methyl)~6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of 3-chl.oro-5-(( 1 -((2-chloro-4-methoxypyrimidin-5-yl)mcthyl) -6-oxo-

4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (155 mg, 0.328 
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mmol), 4-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)-lH-pyrrolo[2,3-b]pyridine 

(88 mg, 0.361 mmol) and potassium carbonatc (91 mg, 0.657 mmol) in 1,4-dioxane / 

H2O (6.3 mL, V / V = 20:1) was added Pd(dppf)C]2 (24 mg, 0.033 mmol). The 

mixture was stirred at 100 C for 1 h under a nitrogen atmosphere. After cooling, the 

5 mixture was added water (10 mL), and extracted with ethyl acetate (10 mL * 3). The 

combined organic extracts were washed with brine, dried over anhydrous sodium 

sulfate, filtered and concentrated under reduced pressure to give 3-chloro-5-((l-((4-

methoxy-2-(lH-pyrrolo[2,3-b]pyridine -4-yl)pyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile (181 mg). 

10 MS (ESI) m/z 554, 556 (M+H)+ 

The above intermediate was used to prepare the title compound by following a similar 

procedure to Step 3 of Example 7. 
3H NMR (DM$Q-d6, 400 MHz): 5 11.97 (s, IH), 8.84 (s, IH), 8.35 (d, J= 5.2 Hz, 

15 IH), 8.22 (d, J= 12.8 Hz, IH), 7.69-7.76 (m, 3H), 7.63 (t,J = 2.8 Hz, 2H), 6.95 (s, 

IH), 5.00 (s, 2H). 

MS (ESI): m/z 540, 542 (M+H)+ 

Example 159: 

20 3-chloro-5-((l-((2-(4-(difliioromethoxy)phenyI)-6-oxo-l,6-dihydropyrimidin-5-
yl)methyl)-6-oxo-4-(trifIuoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

The title compound was prepared in an analogous manner to Example 158 

MS (ESI) m/z 566, 568 

25 'H NMR: (DMSO* 400 MHz) 8 8.79 (s, IH), 8.11-8.13 (m, 3H), 7.74 (s, IH), 

7.69 (s, IH), 7.66 (s, IH), 7.37 (t,./= 73.6 Hz, IH), 7.29 (d,,/- 8.8 Hz, 2H), 4.93 (s, 

2H). 

F 
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Example 160: 

3-chloro-5-((4-(difIuoromethyl)~6-oxo-l-((6-oxo-l,6-dihydropyridazin-3-yl) 
methyl)-!, 6-dihydropyrimidin-5-yl)oxy)benzonitriIe 
CI 

•o 

5 

Step 1: 6-(difluoromethyl)pyrmidin-4(3H)-one 
O 

F 
O O 

•Cr^v-
NH 

A mixture of sodium (2.91 g, 126.5 mmol) in methanol (70 mL) was stirred at r.t. for 

30 min then formamidine acetate (6.3 g, 60 mmol) and ethyl 4,4-difluoro-3-

10 oxobutanoate (5.0 g, 30.1 mmol) were added. The mixture was stirred at 80 C for 4 

hr. After cooling to r.t., the mixture was acidified with HCI to pH ~ 6 and extracted 

with ethyl acetate (200 mL><5). The combined organic layers were dried over sodium 

sulfate, filtered and concentrated under reduced pressure to give 6-

(difluoromethyl)pyrimidin-4(3H)-one (4.0 g). 

15 MS (ESI): m/z 147 (M+H) 4 

Step 2: 6-(difluoromeihyl)pyrimidin-4(3H)-one 

To a mixture of compound 6-(difluoromethyl)pyrimidin-4(3H)-one (2.0 g, 13.7 

20 mmol) and AcOK (4.0 g, 41.4 mmol) in acetic acid (20 mL), Br2 (3.3 g, 20.5 mmol) 

4 hr. Then the mixture was poured into ice water and the precipitate was collected by 
filtration to give 5-bromo-6-(difluoromethyl)pyrimidin-4(3H)-one (1.1 g). 

O O 

was added under nitrogen atmosphere. The resulting mixture was stirred at 80 C for 
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MS (ESI): m/z 225, 227 (M+H) 

Step 3: 5-bromo-6-(difluoromethyl)-3-(4-methoxybenzyl)pynmidin-4(3H)-one 

F 
NH NPMB 

5 A mixture of 5-bromo-6-(difluoromethyl)pyrimidin-4(3H)-one (1.01 g, 4.49 mmol), 

PMBC1 (735 mg, 4.71 mmol), potassium, carbonate (1.24 g, 8.98 mmol) in DMF (10 

mL) was stirred at r.t for 4 hr under nitrogen atmosphere. 15 mL of water was added 

and the precipitate was collected by filtration to give 5-bromo-6-(difluoromethyl)-3-

(4-methoxybenzyl) pyrimidin-4(3H)-one (700 mg). 

30 MS (ESI): m/z 345, 347 (M+H) 4 

Step 4: 3-chloro-5-((4-(difluoromethyl)-l-(4-methoxybenzyl)-6-oxo-l,6-

dihydropyrimidin -5-yl)oxy)benzonitrile 

15 A mixture of 3-chloro-5-hydroxybenzonitrile (1.57 g, 11.6mmol), 5-bromo-6-

(difluoromethyl)-3-(4-methoxybenzyl)pyrimidin-4(3H)-one (2.0 g, 5.81 mmol) and t-

BuOK(1.43 g, 12.8 mmol) in NMP (10 mL) was stirred at 120 C overnight. After 

cooling to r.t., the mixture was diluted with 20 mL of water and extracted with ethyl 

acetate (100 mLx3). The combined organic layers were dried over sodium sulfate, 

20 filtered and concentrated under reduced pressure. Then methanol (10 mL) was added 

and the precipitate was collected by filtration to afford 3-chloro-5-((4-

(difluoromethyl)-l-(4-methoxybenzyl)-6- oxo-1,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (1.0 g). 

MS (ESI): m/z 418, 420 (M+H) 4 

NPMB 

25 
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Step 5: 3-chloro-5-((4-(difluoromethyl)-6-oxo-l,6-dihydropyrimidin~5-

yl) oxy) benzoni tri le 
N 

Ci 

NPMB NH 

A solution of compound 3-chloro-5-((4-(difluoromethyl)-l-(4-methoxybenzyl)-6-oxo 

5 -l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (400 mg, 0.96 mmol) in TFA (5 mL) 

mixture was concentrated under reduced pressure. Then methanol (10 mL) was added 

and the precipitate was collected by filtration to provide 3-chloro-5-((4-

(difiuoromethyl)- 6-oxo-l,6-dihydropyrimidin-5-yl)oxy) benzonitrile (270 mg). 

10 MS (ESI): m/z 298, 300 (M+H) + 

The title compound was prepared from the above intermediate by following similar 

procedures to Steps 2 and 3 of Example 7. 
JH NMR (DMSO* 400 MHz): 8 12.92 (s, IH), 8.66 (s, IH), 7.72 (s, IH), 7.58 (s, 

15 IH), 7.52 (s, IH), 7.46 (d, J~ 8.0 Hz, IH), 6.98 (t,,/ = 52 Hz, IH), 6.83 (s, IH), 5.07 

(s, 2H). 

MS (ESI) m/z 406, 408 (M+H)+ 

Example 161: 
20 2-fluoro-3-(6-oxo-l-((6-oxo-l,6-dihydropyridazin-3-yl)methyI)-4-(trifluoro 

methyl)-!,6-dihydropyrimidin-5-vloxy)benzonitrile 

was stirred under microwave in-adiation at 100 C for lOmin. After cooling to r.t, the 
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The title compound was prepared in an analohgous manner to Example 161 by 

replacing 3-chloro-5-hydroxybenzonitrile with 2-fluoro-3-hydroxybenzonitrile in Step 

4. 
'H NMR: (l)MS()-</6,400 MHz) 8 12.95 (s, 1H), 8.73 (s, IH), 7.63 (t, J- 6.8 Hz, 

5 IH),7.27-7.47 (m, 3H), 6.85-6.87 (m, IH), 5.09 (s, 2H). 

MS (ESI) m/z 408 (M+H)+ 

Example 162: 3-chIoro-5-(4-(difluoromethoxy)-6-oxo-l-((6-oxo-l,6-
dihydropyridazin-3-yI)methyl)~l,6-dihydropyrimidin-5-yloxy)benzonitriie 

To a solution of 3-chioro-5-hydroxybenzonitriie (14 g, 72 mmol) in acetone (150 mL) 

15 was added potassium carbonate (18 g, 130 mmol) and diethyl 2-chloromalonate (10 g, 

65 mmol). The mixture was heated at 80 C for 2 hr. After cooling to r.t., the mixture 

was concentrated under reduced pressure to remove most of acetone, diluted with 

water, extracted with ethyl acetate. The combined organic layers were dried over 

anhydrous sodium sulfate, filtered and concentrated under reduced pressure to give 

20 diethyl 2-(3-chl.oro-5-cyanophenoxy)malonate (20 g) which was used without further 

purification. 

Step 2: 3-chloro-5-((4-hydroxy-6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

10 

Step 1: diethyl 2-(3-chloro-5-cyanophenoxy)malonate 
O O 
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To a solution of formamidine acetate (13.4 g, 128 mmol) in methanol (300 mL) was 

added MeONa (13.9 g, 256 mmol). After 5 min, diethyl 2-(3~chloro~5-

cyanophen.oxy)malonate (20 g, 64 mmol.) was added. The resulting mixture was 
5 heated at 80 °C for 1 hr. After cooling to r.t., the mixture was concentrated under 

reduced pressure. The residue was dissolved in water acidified to pH = 5 and 

extracted with ethyl acetate. The combined organic layers were dried over anhydrous 

sodium sulfate, filtered and concentrated under reduced pressure. The residue was 

purified by preparative HPLC to give 3-chloro-5-((4-hydroxy-6-oxo-I,6-

10 dihy dropyrimidin-5-yl.) oxy)benzonitrile (2.4 g). 

MS (ESI) m/z 264,266 (M+H)+ 

Step 3: 3~chloro-5-((4-(dijluoromethoxy)-6-oxo-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile 

To a solution of 3-chloro-5-((4-hydroxy-6-oxo-l ,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (1.4 g, 5.31 mmol) in DMF (20 mL) was added potassium 

carbonate (18.4 g, 132 mmol), then sodium 2-chloro-2, 2-difluoroacetate (1.62 g, 10.6 

mmol) was added. The mixture was stirred at 80 C for 2 hr. After cooling to r.t., the 

20 mixture was diluted with water, then extracted with ethyl acetate. The combined 

organic layers were dried over anhydrous sodium sulfate, filtered and concentrated 

under reduced pressure. The residue was purified by preparative TLC (petroleum 

ether/ethyl acetate (1:2) as eluent) to give 3-chloro-5- ((4-(difl.uoromethoxy)-6-oxo-

l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (500 mg). 

25 MS (ESI) m/z 314, 316 (M+H) + 
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By following the similar procedures to Steps 2 and 3 of Example 7 and submitting 3-

chloro-5 -((4-(difluoromethyl)-6-oxo-1,6-dihy dropyrimidin-5 -yl)oxy)benzonitrile in 

place of 2,5-dichloro-3-((6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

5 yl)oxy)benzonitrile, the title compound was obtained. 

*H NMR: (DMSO* 490 MHz) 8 12.96 (s, IH), 8.65 (s, IH), 7.70 (s, IH), 7.67 (t, J 
= 72.0 Hz, 1H), 7.52-7.47 (m, 3H), 6.88-6.85 (m, IH), 5.08 (s, 2H). 

MS (ESI) m/z 422 (M+H)+ 

10 Example 163: 3-(difluoromethoxy)-5-(6-oxo-l-((6-oxo-l,6-dihydropyridazin-3-
yS)methy!)-4-(tnfluoromethyl)-l,6-dihydropynmidin-5-yloxy)benzomtrile 

A mixture of l-bromo-3,5-dimethoxybenzene (5 g, 23 mmol) and CuCN (6 g, 67 

mmol) inDMF (60 mL) was heated to reflux (160-170 C) for 10 h under N2. After 

cooling to r.t., the mixture was diluted with ethyl acetate, poured into 10 % aqueous 

NH4OH extracted with ethyl acetate. The combined organic layers were washed with 

20 brine, dried over sodium sulfate, filtered and concentrated under reduced pressure. 

The residue was purified by column (petroleum ether/ethyl acetate (15:1) as eluent) to 

afford 3,5-dimethoxybenzonitrile (2.3 g). 
lU NMR (CDC13, 400 MHz): 8 6.76 (d, J = 2.0 Hz, 2H), 6.65 (t, .7=2.0 Hz„ IH), 

3.81 (s, 6H). 

Step 1: 3,5-dimethoxybenzonitrile 

15 

25 
Step 2: 3,5-dihydroxybenzonitrile 
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NC .0. NC .OH 

To a solution of 3,5-dimethoxybenzonitrile (2 g, 12.2 mmol) in dichloromethane (20 

mL) was added slowly BBr3 (15 mL, 1 M, 15 mmol) at -50 C under N2. After 

addition, the mixture was stirred at -50 °C for 2 h and stirred at r.t for 20 hr. The 

5 mixture was slowly poured into ice-water with stirring and extracted with 

dichloromethane. The organic layer was washed with brine, dried over sodium 

sulfate, filtered and concentrated under reduced pressure. The residue was purified by 

column (petroleum ether/ethyl acetate (2:1) as eluent) to afford 3,5-

dihydroxybenzonitrile (1.43 g). 
10 *H NMR (DMSO-d6, 400 MHz): 5 10.02 (s, 2H), 6.56 (d, J= 2.0 Hz, 2H), 6.51 (t, J 

= 2.0 Hz„ IH). 

Step 3: 3-hydroxy~5-((l-(4-methoxybenzyl)-6-oxo-4-(trifluoromethyl)-l, 6-
dihydropyrimidin ~5-yl)oxy)benzonitrile 

15 
A suspension of 3,5-dihydroxybenzonitrile (1.2 g, 8.9 mmol), 5-bromo-3-(4-

methoxybenzyl)- 6-(trifluoromethyl)pyrimidin-4(3H)-one (3 g, 8.2 mmol) and 

potassium carbonate (6 g, 67 mmol) in NMP (40 mL) was stirred at 125 C for 20 h 
under N2. After cooling to r.t., the mixture was diluted with water and extracted with 

20 ethyl acetate. The organic layer was washed with brine, dried over sodium sulfate, 

filtered and concentrated under reduced pressure. The residue was purified by 

column chromatography (petroleum ether/ethyl acetate (3:1) as eluent) to afford 3-
hydroxy-5-((l-(4-methoxybenzyl)-6-oxo-4-(trifluoro methyl)-1,6-dihy dropyrimidin-

5-yl)oxy)benzonitrile (1.9 g). 

25 MS (ESI): m/z 418 (M+H)+ 
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Step 4: 3-(difluoromethoxy)~5-((l-(4-methoxybenzyl)-6-oxo-4-(trifluoromethyl)-l,6-

dihydropyrimidin-5-yl)oxy)benzonitrile 

A suspension of 3-hydroxy-5-(( .1 -(4-methoxybenzy!')-6-oxo-4-(trifluoromethyi)~ 1,6-
5 dihydro pyrimidin-5-yl)oxy)benzonitriJe (1.8 g, 4.3 mmol), sodium 

chlorodifluoroacetate (13 g, 85.5 mmol) and potassium carbonate (12.5 g, 90.5 mmol) 

in DMF (90 m.L) was stirred at 85 C for 16 h under N2. After cooling to r.t., the 

mixture was poured into ice-water and extracted with ethyl acetate. The organic layer 

was washed with brine, dried oyer sodium sulfate, filtered and concentrated under 

10 reduced pressure. The residue was purified by column chromatography (petroleum 

ether/ethyl acetate (3:1) as eluent) to afford 3-(difiuoromethoxy)-5-((l-(4-methoxy 

benzyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (1.4 

MS (ESI): m/z 468 (M+H)+ 

15 

Step 5: 3-(difluoromethoxy)-5-((6-oxo-4-(trifluoromethyl)-l,6~dihydropyrimidin-5-
yl)oxy) benzonitrile 

A mixture of 3-(difluoromethoxy)-5-((l -(4-methoxybenzyl)-6-oxo-4-(trifluoromethyl) 

20 ~l,6-dihydropyrimidin-5-yI)oxy)benzonitrile (1.4 g, 3 mmol) and CAN (8.2 g, 15 

mmol) in acetonitrile (15 mL)/water (5 m.L) was stirred at r.t. for 5 hr. The mixture 

was diluted with ethyl acetate and washed with brine, dried over anhydrous sodium 

sulfate, filtered and concentrated under reduced pressure. The residue was purified by 

column chromatography on slica gel (petroleum ether/ethyl acetate (2:1) to afford 3-

g»)-
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(difluorometlioxy)-5-((6-oxo-4- (trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (0.67 g,). 

MS (ESI): m/z 348 (M+H)+ 

By following similar procedures to Steps 2 and 3 of Example 7 and using 3-chloro-5-

((4-(difhioromethyl)-6-oxo-l,6-dihyd.ropyrimidin-5-yl)oxy)benzonitrile in place of 

2,5-dichloro-3-((6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile, the title compound was obtained. 

*H NMR (DMSO* 400 MHz) 8 12.98 (s, IH), 8.77 (s, IH), 7.56 (s, IH), 7.53-7.48 
(m, 2H), 7.37 (s, 1H), 7.36 (t, J= 73.2 Hz,lH), 6.88 (dd, J= 9.8 Hz,1.4 Hz, IH), 

5.12 (s, 2H). 
MS (ESI) m/z 456 (M+H)+ 

Example 164: 5-fluoro-2-methyI-3-(6-oxo-l-((6-oxo-l,6-dihydropyridazin-3-
yl)methyl)-4-(trifluoro methyl)-!,6-dihydropyrimidin-5-yloxy)benzonitrile 

To a solution of 4-fluoro-2-methoxyaniiine (14.4 g, 0.1 mol) in 300 mL of dry DMF 

was added NBS (17.8 g, 0.1 mol) in small portions at 0~5 C under nitrogen, then the 

resulting mixture was stirred at room temperature overnight. The mixture was diluted 

with water, extracted with ethyl acetate. The combined organic layers were washed 

with water, brine, dried over sodium sulfate, filtered and concentrated under reduced 

pressure to give 2-bromo-4-fluoro-6-methoxyaniline (28 g crude). 

Step 1: 2-bromo-4-jluoro-6~methoxyaniline 
NH2 NH2 

204 



wo 2014/058747 PCT/US2013/063612 

Step 2: 2-amino-5-fluoro-3-methoxybenzonitrile 
NH2 NH2 

Br 

A mixture of 2-bromo-4-fluoro-6-methoxyaniline (28 g crude, 0.1 mol) and CuCN 
(17.8 g, 0.2 mol) in 200 mL of DMF was stirred at 110 °C for 2 days. After cooling to 

5 room temperature, the reaction was poured into water and filtered by cellite. The 

filtrate was extracted with ethyl acetate. The combined organic layers were washed 

by water, brine, dried over anhydrous sodium sulfate, filtered and concentrated under 

reduced pressure to give 2-amino-5~fluoro-3-methoxybenzonitri.le (6.9 g) as a yellow 

solid. 

To a suspension of 2-amino~5-fluoro-3-methoxybenzonitrile (6.3 g, 0.038 mol) and 

CuBr2 (16.9 g, 0.076 mol) in 150 mL of acetonitrile was added tBuONO (7.82 g, 

15 0.076 mol) at room temperature under nitrogen. After the addition, the resulting 

mixture was stirred at r.t overnight. The mixture was quenched with 200 mL of water 

and extracted with ethyl acetate. The combined organic layers were washed by brine, 

dried over sodium sulfate, filtered and concentrated under reduced pressure. The 

residue was purified by column chromatography on silica gel (petroleum ether: ethyl 

20 acetate (20:1) as eluent) to give 2-bromo-5-fluoro-3-methoxybenzonitrile (5.8 g). 

*H NMR: (DMSO, 400MHz) 5 7.00 (dd, .7,-7.2 Hz, ,72-2.8 Hz, IH), 6.90 (dd, J/-7.2 

Hz, Jj*2.8 Hz, IH), 3.93 (s, 3H). 

Step 4: 5-fluoro~3-methoxy-2-methylbenzonitrile 

10 

Step 3: 2-bromo-5-fluoro-3-methoxybenzonitrile 

25 
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A mixture of 2-bromo-5-fluoro-3-methoxybenzonitrile (2.3 g, 0.01 mmol), MeB(OH)2 

(10.9 g, 0.015 mmol), K3P04 (4.2 g, 0.02 mol), Pd(dppf)Cl2 (230 mg) in 1,4-

dioxane/water (3:1) was heated at reflux overnight. After cooling to r.t., the reaction 

mixture was filtered, and the filtrate was extracted with ethy! acetate. The combined 

5 organic layers were dried over sodium sulfate, filtered and concentrated under 

reduced pressure. The residue was purified by column chromatography on silica gel 

(petroleum ether: ethyl acetate (20:1) as eluent) to afford 5-fluoro-3-methoxy-2-

methylbenzonitrile as a solid (1.23 g). 

MS (ESI): m/z 166 (M+Hf 

To a solution of 5-fluoro-3-methoxy-2-methylbenzonitrile (330 mg, 2 mmol) in 15 

mL of dry dichloromethane was added BBrs (2 mL, 21 mmol) dropwise at -50 C, then 

15 the black solution was warmed to room temperature slowly and stirred for 12 hr. The 

dichloromethane. The combined organic layers were washed with water, brine, dried 

over sodium sulfate, filtered and concentrated under reduced pressure. The residue 

was purified by flash chromatography to afford 5-fl.uoro-3-hydroxy-2-

20 methylbenzonitrilc (250 mg) as a white solid. 
XH NMR (DMSO* 400 MHz): 5 10.67 (s, IH), 7.12-6.86 (m, 2H), 2.21 (s, 3H). 

By following similar procedures to Steps 2 and 3 of Example 7 and submitting 5-

fluoro-3-hydroxy-2-methylbenzonitrile for 2,5-dichloro-3-hydroxybenzonitrile, the 

25 title compound was obtained. 
*H NMR: (DMSO* 400 MHz) 6 12.99 (s, IH), 8.76 (s, IH), 7.56-7.49 (m, 2H), 

7.31 (d, ,7=10.0 Hz, IH), 6.90 (d, .7=10.0 Hz, 1H), 5.12 (s, 2H), 2.39 (s, 3H). 

MS (ESI) m/z 422 (M+H)+ 

10 

Step 5: 5-$luoro-3-hydroxy-2-methylbenzonitrile 

mixture was cooled to 0 C and quenched with sat. Na2C03, extracted with 
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Example 165: 2-fluoro-3-((l-((5-(4-fluorophenyI)-6-oxo-l,6-dihydropyrIdazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin~5-yl)oxy)benzonitrile 

5 Step 1: 4-(4-fluorophenyl)-6-(hydroxymethyl)-2-(4-methoxybenzyl)pyridazin-3(2H)-

To a solution of compound 4-bromo-6-(hydroxymethyl)-2-(4-methoxybenzyl) 

pyridazin-3(2H)-one (4 g, 12.3 mmol) in 1, 4-dioxane (100 mL) and water (10 mL) 

10 were added (4-fluorophcnyl)boronic acid (3.44 g, 24.6 mmol), potassium carbonate 

(3.4 g, 24.6 mmol) and Pd(dppf)Cl2 (1.8 g, 2.46 mmol). The resulting mixture was 

stirred at 100 C for 3 hr. After cooling to r.t., the mixture was diluted with water, 

extracted with ethyl acetate. The combined organic layers were dried over anhydrous 

sodium sulfate, filtered and concentrated under reduced pressure. The residue was 

15 purified by column chromatography (petroleum ether/ethyl acetate (2:1) as eluent) to 

give the product 4-(4-fluorophenyl)-6-(hydroxymethyl)-2~ (4-methoxybenzyl) 

pyridazin-3(2H)-one (3 g). 

MS (ESI) m/z 341 (M+H)+ 

20 Step 2: 6-({chloromethyl)-4-(4-fluorophenyl)-2-(4-methoxyhenzyl)pyiidazin-3(2H)-

one 

one 
F 

^PMB >MB 
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F F 

HC 

>MB 
To a solution of compound 4-(4-fluorophenyl)-6-(hydroxymethyl)-2- (4-

methoxybenzyl) pyridazin-3(2H)-one (2.5 g, 7.35 mmol) in dichloromethane (40 mL) 

was added DIPEA (5.70 g, 44.1 mmol) andmethansulfonyl chloride (3.37 g, 29.4 

mmol). The mixture was stirred at room temperature overnight. The mixture was 

washed with water, dried over anhydrous sodium sulfate, filtered and concentratcd 

under reduced pressure. The residue was purified by flash chromatography (petroleum 

ether/ethyl acetate (10:1) as eluent) to give 6-(chloromethyl)-4-(4-fluorophenyl)-2-(4-

methoxybenzyl)pyridazin -3(2H)-one (2.5 g). 

MS (ESI) m/z 359, 361 (M+H)+ 

Step 3: 2-fluoro-3-((6-oxo-4-(trijluoromethyl)-I,6-dihydropyrimidm-5-
yl)oxy)benzomtrile 
nr. 

The above intermediate was prepared from 2-fluoro-3-cyanophenol and 5-bromo-6-

(trifluoromethyl)~4(3H)-pyrimidione in an analogous manner to 3-chloro- 5-(6-oxo-4-

(trifluoromethyl)-].,6-dihydropyrimidin-5-yloxy)benzonitrile as described in Steps 5-8 

of Example 1. 

MS (ESI) m/z 420 ( M+H)' 

Step 4: 2-fluoro~3-((l-((5-(4-fluorophenyl)-l-(4-methoxybenzyl)-6-oxo-l,6-
dihydropyridazin -3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6~dihydropyrimidin-5-
yl)oxy)benzonitrile 

NH 
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N 

NC 
F F 

F 

'XJ 
PMB 

A mixture of 2-fluoro-3-((6-oxo-4-(trifluoromethyl)-l ,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (100 mg, 0.33 mmol), 6-(chloromethyl)-4-(4-fluorophenyl)-2-(4-

5 methoxybenzyl)pyridazin-3(2H)-one (131 mg, 0.37), LiBr(58 mg, 0.66 mmol) and 

potassium carbonate (91 mg, 0.66 mmol) in DMF (8 mL) was stirred at 70 C for 1 hr. 

After cooling, the mixture was diluted with water (15 mL) and extracted with ethyl 

acetate (20 mLx2). The combined organic layers were dried over sodium sulfate, 

filtered and concentrated under reduced pressure to give 2-fluoro-3-((l-((5-(4-

] 0 fluorophenyl)-1 -(4-methoxybenzyl)-6-oxo-1,6-dihydropyridazin-3-yl) methyl)-6-oxo-

4-(trifluoromethyl)-l,6-dihydropyri.midin-5-yl)oxy)benzonitrile (105 mg). 

MS (ESI) m/z 622 (M+H)4 

Step 5: 2-fluoro-3-((}-((5-(4-fluorophenyl)-6-oxo-l,6-dihydropyridazin-3-yl)methyl)-
15 6-oxo- 4-(trifluoromethyl)~l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

A solution of2-fiuoro-3-((l-((5-(4-fhiorophenyl)-l-(4-methoxybenzyl)-6-oxo- 1,6-

dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-l ,6-dihy dropyrimidin-5 -

yl)oxy)benzonitrile (105 mg, 0.17 mmol) in 2 mL of TFA and 1 mL of TFAA was 

20 stirred at 120 C for 10 min under microwave irradiation. After cooling, the mixture 

was concentrated under reduced pressure. The residue was purified by preparative 

HPLC to afford 2-fiuoro-3-((l-((5-(4-fluorophenyl)-6-oxo-l,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4- (trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile (49 

N 

F 

mg). 
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JH NMR: (DMSO* 400 MHz) 5 8.75 (s, 1H), 7.87-7.90 (m, 2H), 7.47-7.61 (m, 

3H), 7.24-7.31 (m, 3H), 5.15 (s, 2H). 

MS (ESI) m/z 502 (M+H)+ 

5 By following similar procedures to Steps 4 and 5 of Example 165, and using the 

appropriate pyrimidinone from Examples 162, 163 and 164) in place of 2-fluoro-3-

((6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile, Examples 

166 - 168 in the table below were prepared. 

Example Structure IUPAC name MS (M+H) "7 NMR 

166 
XC* ^ 

H 

3 -chloro -5 - ((1 - ((5 - (4 -
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-4-
methyl-6-oxo-l,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 516, 518 
*H NMR (DMSO* 400 
MHz): 5 13.15 (s, 1H), 8.67 
(s, IH), 7.91-7.84 (m, 3H), 
7.71-7.66 (m, 3H), 7.58-7.48 
(m, IH), 7.29-7.25 (m, 2H), 
5.13 (s, 2H). 

167 

NC^OCHFS 

V ° rrF 
N-X 

3 -(difluoromethoxy)-
5-((l-((5-(4-
fluorophenyl)-6~oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 550 
IH NMR (DMSO-d6,400 
MHz): 6 13.18 (s, IH), 8.79 
(s, IH), 7.95-7.90 (m, 2H), 
7.73 (s, IH), 7.58 (s, IH), 
7.49 (s, IH), 7.38 (s, IH), 
7.35 (t, J = 73.2 Hz, IH), 
7.33-7.28 (m, 2H),5.18(s, 
2H). 

168 •JxxX F-l H 

5-fluoro-3-(( 1 -((5-(4-
fluorophenyl)-6-oxo-
1,6-dihydropyridazin-
3-yl)methyl)-6-oxo-
4-(trifluoromethyl)-
1,6-
dihydropyrimidin-5-

MS (ESI) m/z 516 
IH NMR: (DMSO-d6,400 
MHz) 
5 13.19 (s, IH), 8.79 (s, IH), 
7.94-7.90 (m, 2FI), 7.73 (s, 
IH), 7.56 (dd, Jl=8.2 Hz, 
J2=2.4 Hz, IH), 7.36-7.28 
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yl)oxy)-2- (m, 3H) 
methylbenzonitrile (s, 3H). 

(m, 3H), 5.18 (s, 2H)5 2.39 

Example 169: 
3-chloro-5-((l-((S-(4-fluorophenyI)-6-oxo-l,6-dihydropyridazin-3-yl)methyl)-4-

methyl- 6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of 3-chloro-5-hydroxybenzonitrile (15 g, 98 mmol) in DMF (300 mL) 

was added potassium carbonate (27 g, 195 mmol) and ethyl 2-chloro-3-oxobutanoatc 

10 (17.7 g, 108 mmol). The mixture was heated at 80 Covernight. After cooling to r.t, 

the mixture was diluted with water, extracted with ethyl acetate. The organic layer 

was dried over anhydrous sodium sulfate, filtered and concentrated under reduced 

pressure to give ethyl 2-(3-chloro-5-cyanophenoxy)-3-oxobutanoate (20 g) which was 

used without further purification. 

15 
Step 2: 3-chloro-5-((4-methyl~6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a solution of formamidine acetate (16.3 g, 156 mmol) in methanol (300 mL) was 

added MeONa (17 g, 312 mmol). Afer 5 min, ethyl 2-(3-chloro-5-cyanophenoxy)-3-

5 H 

Step 1: ethyl 2-(3-chloro-5-cyanophenoxy)-3-oxobutanoate 
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oxobutanoate (22 g, 78 nraiol) was added. The mixture was heated at 90 C overnight. 

After cooling to r.t., the mixture was concentrated under reduced pressure. The 

residue was dissolved in water, acidified to pH = 5, extracted with ethyl acetate. The 

combined organic layers were dried over anhydrous sodium sulfate, filtered and 

5 concentrated under reduced pressure. The residue was purified by column 

chromatography (petroleum ether/ethyl acetate (1:3) as eluent) to give 3-chloro-5-((4-

methyl-6-oxo-l,6-dihydropyrimidin-5-yl.)oxy)benzonitrile (5.8 g). 

MS (ESI) m/z 262, 264 (M+H)+ 

10 By following the similar procedure in step 3-4 for Example 165 and using 3-chloro-5-

((4-methyi-6-oxo-l,6-dihydropyrimi.din-5-yl)oxy)benzonitrile in place of 2-fluoro-3-

((6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy) benzonitrile, the title 

compound was obtained. 
JH NMR (DMSO* 400 MHz): S 13.11 (s, IH), 8.48 (s, IH), 7.92-7.88 (m, 2H), 

15 7.66-7.69 (m, 2H), 7.48 (s, 1H), 7.41 (s, IH), 7.27 (t,./- 8.8 Hz, 2H), 5.09 (s, 2H), 

2.17 (s, 3H) 
MS (ESI) m/z 464, 466 (M+H)+ 

Example 170: 
20 3-chloro-5-((4-(l,l-difluoroethyl)-l-((5-(4-fluorophenyl)-6-oxo-l,6-

dihydropyridazin-3-yI) methyI)-6-oxo- l,6-dihydropyrimidin-5-
\i)oxy)benzonitriie 
Ci nKI 

25 Step 1: ethyl 4,4-difluoro-3-oxopentanoate 
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10 

To a solution of compound ethyl 2?2-difluoropropanoate (10.6 g, 76.8 mmol) and 

ethyl acetate (8.11 g, 92.1 mmol, dried over MgS04) in THF (100 mL) was added 

LiHMDS (92 mL, 92.1 mmol) at -78 C under N2 protection. The mixture was 

stirred at -78 C for 1 hour. Then the mixture was stirred at 20°C for another 

1.5 hours. The reaction was quenched with HCI solution (1 N) slowly. The 

mixture was extracted with EtOAc (100 mL x 3), washed with brine (200 mL), 

dried over MgS04, filtered and concentrated under reduced pressure to give the 

desired product as black oil (14 g crude). The residue was used directly without 
further purification. 

Step 2: 6-(l,l-difluoroethyl)pyrimidin-4(3H)-one 

_ F 
O. 

F' 

A solution of formimidamide acetate (16.0 g, 153.6 mmol) and sodium, methoxide 

(16.6 g, 307 mmoi) in. methanol (140 mL) was stirred at r.t for 20 min, then ethyl 

15 4,4-difluoro-3-oxopentanoate (14 g crude, 76.8 mmol) was added. The resulting 

mixture was stirred at 70°C for 14 hours. After cooling to room, temperature, the 

mixture was diluted with water (200 mL), extracted with EtOAc (200 mL x 3). 

The combined organic layers were dried over MgS04, filtered and concentrated 

under reduced pressure to afford the desired product (9.5 g). 

20 'HN.MR: (400 MHz, CDC13) 5 8.20 (s, IH), 6.77 (s, IH), 1.90 (t, 18.8 Hz, 3H). 
m/z 161.21 

Step 3: 5-bromo-6-(l,l-difluoroethyl)pyrimidin-4(3H)-one 
O 

25 Asolution of compound 6-(l,l-difluoroethyl)pyrimidin-4(3H)-one (9.5 g, 59 mmol) 

and potassium acetate (11.6 g, 119 mmol) in acetic acid (100 mL) was stirred at r.t 
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for 30 min, then Br2 (1.1.2 g, 71 mmol) was added dropwise at r.t. The resulting 

mixture was stirred at reflux for 2 hours. After cooling to r.t., the mixture was 

quenched with Na2S03 (sat.) till the color turned to light yellow, and extracted 

with EA (200 mL x 3). The combined organic layers were dried over MgS04, 

5 filtered and concentrated under reduced pressure to afford the desired product (15 g 

crude). 

MS (ESI) m/z 238.8, 240.8 (M+H)4 

Step 4: 5-bromo-6-(J,l-diJluoroethyl)-3-(4-methoxybenzyl)pyrimidin-4(3H)-one 

To a solution of compound 5-bromo-6-(l,l-difluoroethyl)pyrimidin-4(3H)-one 

(15.0 g, 59 mmol) in DMF (150 mL) was added K2CO3 (17.4 g,126 mmol) and 

PMBC1 (108. g, 69 mmol). The reaction mixture was stirred at 80 C for 3 hours. 

After cooling to room temperature, the mixture was diluted with H20 (100 mL) 

15 and extracted with EtOAc (200 ml, x 3). The combined organic layers were dried 

over MgS04, filtered and concentrated under reduced pressure. The residue was 

purified by column chromatography on silica gel (PE/EA=10/1 to 5/1) to afford the 

desired product (19 g). 

^NMR: (400 MHz, CDCI3) 5 8.09 (s, 1H), 7.96 (s, IH), 7.28 (d, 2H, >8.4 Hz), 

20 6.85 (s, 2H, J=8.4 Hz), 5.04 (s, 2H), 3.75 (s, 2H), 1.92 (t, J-18.4 Hz, 3H). 

MS (ESI) m/z 359.1, 361.1 (M+H)+ 

Step 5: 3-chloro-5-((4-(l,l~difluoroethyl)~l-(4-methoxybenzyl)-6-oxo-l,6-
dihydropyrimidin -5-yl)oxy)benzonitrile 

O O 

10 

25 

214 



WO 201.4/058747 PCT/US2013/063612 

To a solution of compound 5-bromo-6-(l,l-difluoroethyl)-3-(4-

methoxybenzyi)pyrimidi.n -4(3H)-one (3.0 g, 8.56 mmol) in NMP (50 mL) was added 

potassium carbonate (2.31 g, 16.70 mmol) and 3-chloro-5~hydroxybenzonitrile (3.86 

g, 25.07 mmol). The mixture was heated to 140 C for 6 hr, and then cooled down to 

5 1.30 C, the mixture was stirred at 130 C overnight. After cooling, the mixture was 

diluted with water (200 mL) and extracted with ethyl acetate (100 mL*3). The 

combined organic layers were washed with brine, dried over sodium sulfate, filtered 

and concentrated under reduced pressure. The residue was purified by column 

chromatography on silica gel (petroleum ether: ethyl acetate (20:1 to 8:1) as eluent) to 

10 give 3-chloro-5-((4-(l,l-difluoroethyi)-l-(4-methoxybenzyl)-6-oxo-i,6-dihydro 

pyrimidin-5-yl)oxy) benzonitrile (1.3 g). 

MS (ESI) m/z 432, 434 (M+H)4 

Using the above intermediate, the title compound was prepared by following similar 

15 procedures to Step 5 of Example 163 and Steps 3-4 of Example 165. 

*H NMR (CD3OD, 400 MHz): 5 8.54 (s, IH), 7.86-7.90 (m, 2H), 7.70 (s, IH), 7.50 

(s, IH), 7.28-7.29 (m, 2H), 7.19 (t, J- 8.8 Hz, 2H), 5.24 (s, 2H), 1.96 (t, J- 19.2 Hz, 

3H). 
MS (ESI) m/z 514, 516 (M+H)4 

20 

Example 171 

3-((4-(l,l-difluoroethyl)-l-((5-(4-fluorophenyI)-6-oxo-l,6-dihydropyridazin-3-
yl)methyl)-6-oxo-l,6-dihydropyrimidin-5-yl)oxy)-2-fluorobenzonitrile 
N 

25 The title compound was prepared in an analogous manner to Example 170, replacin; 

3-chloro-5-hydroxybenzonitriie with 2-fluoro-3-hydroxybenzonitrile in Step 1. 
MS (ESI) m/z 498 (M+H)4 

JH NMR (DMSO* 400 MHz) 8 8.68 (s, 1H), 7.90 (m, 2H), 7.71 (s, IH), 7.57 (s, 
IH), 7.29 (m, 4H), 5.14 (s, 2H), 1.93 (t, J= 19.6 Hz, 3H). 
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Example 173: 
3-chloro-5-((4-(difluoromethyI)-l-((6-(difluoromethyI)-3-oxo-2,3-

5 dihydropyridazin-4-yl)methyl)-6~oxo-l,6-dihydropyrimidin-5~yl)oxy)benzonitrile 

CI 

O F 

O^N' 

Step 1: 6-methoxypyridazine-S-carbaldehyde 

10 To a stirred solution of (6-methoxypyridazin-3-yl)methanol (13 g, 93 mmol) in 500 

mL of anhydrous dichloromethane was added Dess-Martin periodinane (59 g, 139 

mmol). The mixture was stirred for 1 hi- at room temperature. The mixture was 

diluted with dichloromethane, washed with brine, dried over sodium sulfate, filtered 

and concentrated under reduced pressure. The residue was purified by 

15 chromatography on silica gel (petroleum ether: ethyl acetate (15: 1 to 10: 1) as eluent) 

to afford 6-methoxypyridazine-3-carbaldehyde (6.0 g). 

MS (ESI) m/z 139 (M+H)+ 

20 

Step 2: 3-(difluoromethyl)-6-methoxypyridazine 
.0 F. 

To a stirred solution of 6-methoxypyridazine-3-carbaldehyde (6.0 g, 43.4 mmol) in 

100 mL of anhydrous dichloromcthane was added DAST (22.7 g, 141.3 mmol). The 
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mixture was stirred for 1 hr at room temperature. The mixture was diluted with 

dichloromethane, washed with NaHC03 (0.5 N. 100 mL), water and brine, dried over 

sodium sulfate, filtered and concentrated under reduced pressure. The crude product 

was purified by chromatography on silica gel (petroleum ether/ethyl acetate (15:1 to 

10: 1) as eluent) to afford 3-(difluoromethyl)-6~methoxypyridazine (3.0 g). 

MS (ESI) m/z 161 (M+H)+ 

Step 3: 4-(tert-butoxymethyl)-6~(difluoromethyl)-3-methoxypyridazine 
F F. F 

t-BuQ 

10 To a solution of tert-butoxy-acetic acid (0.92 g, 6.88 mmol) in THF/water (20 mol%, 

7.76 mL) were added 3-(difluoromethyl)-6-methoxypyridazine (0.7 g, 4.3 mmol) and 

AgNCh (74 mg, 0.43 mmol). The mixture was degassed by N2 with stirring at r.t. 

Then the mixture was heated to 70 °C, and then (NH4)2S2C>8 (1.7 g, 7.31 mmol) in 

water (10 mL) was added dropwise. After addition, the mixture was stirred at 70-80 

15 °C for 40 mins. After cooling to r.t., the mixture was extracted with ethyl acetate (10 

mL x 3). The combined organic layers were washed with brine, dried over sodium 

sulfate, filtered and concentrated under reduced pressure. The residue was purified by 

chromatography on silica gel (petroleum ether/ethyl acetate (15:1 to 10:1) as eluent) 

to afford 4-(tert-butoxymethyl)-6-(difluoromethyl) -3-methoxypyridazine (340 mg) 

20 MS (ESI) m/z 247 (M+H)+ 

Step 4: (6-(difluoromethyl)-3-methoxypyridazin-4-yl)methanol 
F F F. F 

t-BuQ 

To a solution of 4-(tert-butoxymethyl)-6-(difluoromethyl)-3-methoxypyridazine (480 

25 mg, 1.95 mmol) in THF/DCE (1.3 mL/4.5 mL) was stirred at 60 C for 1 hr. After 

cooling to r.t, the mixture was concentrated under reduced pressure. The residue was 
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purified by preparative TLC (petroleum ether/ethyl acetate (2:1) as eluent) to give (6-

(difiuoromethyl)-3-methoxy pyridazin-4-yl)methanol (240 mg) 

MS (ESI) m/z 191 (M+H)4 

5 Step 5: 4-(chloromethyl)-6-(difluoromethyl)-3-methoxypyridazine 

To a solution of compound (6-(di.fluoromethyl)-3-methoxypyridazin-4-yl)methanol 

(600 mg, 3.1 mmol) in anhydrous dichloromethane (20 mL) was added dropwise 

methansulfonyl chloride (1.08 g, 9.4 mmol) andDIPEA (1.22 g, 9.4 mmol) respectively 

10 at 0 C. The mixture was stirred at room temperature for 4 hr. Then the mixture was 

quenched with water and extracted with dichloromethane. The combined organic 

layers were dried over sodium, sulfate, filtered and concentrated under reduced pressure 

to afford 4-(chloromethyl)-6-(difluoromethyl)-3-methoxypyridazine (710 mg). 

MS (ESI) m/z 209, 211 (M+H)4 

15 
Step 6: 3-chloro-5-((4-(difluoromethyl)-l-((6-(difluoromeihyl)-3-methoxypyridazin-4-
yl)methyl)-6-oxo-l,6-dihydropyrir>iidin-5-yl)oxy)benzonitrile 

20 To a solution of 3-chloro-5-((4-(difluoromethyl)-6-oxo-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (as described in Steps 1- 5 of Example 160) (150 mg, 0.5 mmol) in 

DMF (15 mL) were added K2C03 (139 mg, 1.0 mmol), LiBr (88 mg, 1.0 mmol) and 4-

(chloromethyl)-6-(difluoromethy!)-3-methoxypyri.dazine (105 mg, 0.5 mmol). The 

resulting mixture was stirred at room temperature overnight, diluted with water and 

25 extracted with EtOAc, The combined organic layers were dried over Na2SO^, filtered, 

concentrated under reduced pressure to afford 3-chloro-5-((4-(difluoromethyl)-l-((6-
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(difhioromethyl)-3-methoxypyridazin-4-yl)methyl)-6-oxo-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (200 mg) without further purification. 

MS (ESI) m/z 470, 472 (M+H)+ 

5 Step 7: 3-chloro-5-((4-(l,l-difluoroethyl)-l-((6-(difluoroethyl)-3-oxo-2,3-

dihydropyridazin-4-yl)methyl)-6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a mixture of compound 3-chloro-5-((4-(difluoromethyl)-l-((6-(difluoromethyl)-3-

methoxypyridazin-4-yl)methyl)-6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

10 (200 mg, 0.42 mmol) and Kl (142 mg, 0.84 mmol) in acetonitrile (3 mL) was added 

TMSCl (93 mg, 0.84 mmol) at room temperature. The resulting mixture was stirred 

at 70 C for 1.5 hr. After cooled to r.t., the mixture was diluted with EtOAc and 

washed with aq. Na2S203 and brine, dried over anhydrous Na?S04 and concentrated 

under reduced pressure. The residue was purified by preparative HPLC to afford the 

15 desired product 3-chloro-5-((4-(difhioromethyl)-l-((6-(difluoromethyl)-3-oxo-2,3-

dihydropyridazin-4-yl)methyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile (96 

mg). 

NMR: (Methanol-^, 400 MHz) 513.60 (s, IH), 8.66 (s, IH), 7.71 (s, IH), 7.62 

(s, 2H), 7.59 (s, IH), 6.98 (t, J= 52.0 Hz, IH), 6.77 (t, 54.0 Hz, IH), 4.97 (s, 

20 2H). 
MS (ESI) m/z 456, 458 (M+H)+ 

By following similar procedures to Steps 6 and 7 of Example 173 and using the 
appropriate pyrimidinone in place of 3-chloro-5-((4-(difluoromethyl)-6-oxo-l,6-

25 dihydropyrimidin-5-yl)oxy)benzonitrile, Examples 174 - 177 in the table below were 

prepared. 
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Example Structure IUPAC Name LCMS (M+H) + / 5HNMR 

174 

NCX) O F 

CF3-^N^ Cr^N' 
H 

3-((j-((6-
(difluoromethy l)-3-
oxo-2,3-
dihydropyridazin-4-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihy dropyrimidin-5 -
yl)oxy)-2-
fluorobenzonitrile 

MS (ESI) m/z 458 
\HNMR (DMSO * 
400MHz); 
5 13.62 (s, 1H),8.71 (s, 
IH), 7.57-7.59 (m, 3H), 
7.21 (t, J - 6.8 Hz, IH), 
6.78 (t, J- 52.0 Hz, IH), 
4.98 (s, 2H). 

175 

l:v" • 
O^N' 

F^ H 

3-chloro-5-((4-(l ,1 -
difluoroethyl)-! -((6-
(di fluoromethy l)-3 -
oxo-2,3-
dihydropyri.dazin-4-
y{)methyl)-6-oxo-l ,6-
dihydropyrimidin-5-
y 1 )oxy )benzon itriJe 

MS (ESI) m/z 470, 472 
JHNMR (DMSO* 
400MHz): 
6 13.61 (s, IH), 8.63 (s, 
IH), 7.67 (s, IH), 7.62 (s, 
IH), 7.59 (s, IH), 7.55 (s, 
IH), 6.78 (t, J = 54.0 Hz, 
IH), 4.97 (s, 2H), J .90 (t, 
./- 15.2 Hz, 3H). 

176 V-" . trxf 
H 

3~chloro-5-((l~((6~ 
(difluoromethyl)-3-
oxo-2,3-
dihydropyridazin-4-
yl)methyl.)-4-methyl-6-
oxo-1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 420, 422 
*HNMR (DMSO-^6, 
400MHz): 
6 13.60 (s, IH), 8.46 (s, 
IH), 7.65 (s, IH), 7.50 (s, 
IH), 7.47 (s, IH), 7.45 (s, 
IH), 6.78 (t, 54.0 Hz, 
1H), 4.94 (s, 2H), 2.16 (m, 
3H). 

111 

Vxo F-^Y 0 F 

~Y^N'^SV:::SY^F 
O^N' 

3-((4-(l,l-
difluoroethyl)-1 -((6-
(difluoromethyl)-3-
oxo-2,3-
dihydropyridazin-4-
y])methyl)-6-oxo-1,6-
dihy dropyrimidin-5 -
yl)oxy)-2-
fluorobenzonitrile 

MS (ESI) m/z 454 
1H NMR (DMSO* 
400MHz): 
5 8.68 (s, IH), 7.58 (m, 
2H), 7.46 (t, J - 9.6 Hz, 
IH), 7.22 (t,J-7.6 Hz, 
IH), 6.83 (t,J- 13.6 Hz, 
IH), 5.01 (s, 2H), 1.95 (t, 
J= 19.6 Hz, 3H). 
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Example 178: 

3-((l-((6-(l,l-difluoroethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-
(trifluoromethyl) -l,6-dihydropyrimidm-5-yI)oxy)-2-f]uorobenzonitrile 

To a mixture of 3-chloro-6-methoxypyridazine (15 g, 103.8 mmol), tributyl(l-

10 ethoxyvinyl)stannane (82.44 g, 228.3 mmol) in toluene (200 mL) was added 

PdfPPh}).} (6 g, 5.19 mmol) under nitrogen atmosphere. The resulting suspension was 
flushed three times with nitrogen and then stirred at 110 °C for 36 hr. After cooling to 

room temperature, the mixture was poured into ice-water, filtered through a pad of 

Celite®. The filtrate was extracted with ethyl acetate, and the combined organic 

15 layers were washed with brine, dried over sodium sulfate, filtered and concentrated 

under reduced pressure. The residue was purified by column chromatography on 

silica gel (petroleum, ether/ethyl acetate (15:1 to 10:1) as eluent) to afford the desired 

product 3-( 1 -ethoxyvinyl)-6-m.ethoxypyridazine (14 g). 

MS (ESI) m/z 181 (M+H)4 

5 

Step I: 3-(l-ethoxyvinyl)-6~methoxypyridazine 

20 

Step 2: l-(6-methoxypyridazin-3~yl)ethanone 
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To a solution of 3-(l-ethoxyvinyl)-6-methoxypyridazin.e (12 g, 66.59 mmol) in 1,4-

dioxane (120 mL) was added HCI/1,4-dioxane (24 mL, 4 M) dropwise at 0 C. The 

mixture was stirred at room temperature for 1 hr. The mixture was quenched with 

water and extracted with ethyl acetate. The combined organic layers were dried over 

5 anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The 

residue was purified by column chromatography on silica gel (petroleum, ether/ethyl 

acetate (10:1 to 8:1) as eluent) to afford l-(6-methoxypyridazm-3-y!)ethanone (4.2 g) 

MS (ESI) m/z 153 (M+H)4 

.10 Step 3: 3-(l,l-difluoroethyl)-6-methoxypyridazine 

To a solution of l-(6-methoxypyridazin-3-yl)ethanone (4.2 g, 27.6 mmol) in 

dichloromethane (45 mL) was added DAST (13.35 mg, 82.81 mmol) dropwise at 0 C. 

The mixture was stirred at 40 C for 24 hr. After cooling to r.t., the mixture was 

15 quenched with water and extracted with ethyl acetate. The combined organic layers 

were dried over anhydrous sodium sulfate, filtered and concentrated under reduced 

pressure. The residue was purified by column chromatography on silica gel (petroleum 

ether/ethyl acetate (15:1 to 10:1) as eluent) to afford 3-(l,l-difluoroethyl)-6-

methoxypyridazine (3.3 g). 

20 MS (ESI) m/z 175 (M+H)4 

Step 4: (6-(l,l-difluoroethyl)-3-methoxypyridazin-4-yl)methanol 

To a mixture of tert-butoxy-acetic acid (4.23 g, 32.04 mmol) in TF A/water (20 mol%, 

25 30 mL) were added 3-(1,1 -difluoroethyl)-6-methoxypyridazine (3.1 g, 17.8 mmol) 
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and AgN03 (303 mg, 1.78 mmol). The mixture was flushed with nitrogen with 

stirring at room temperature, then the mixture was heated to 70 C, and (NH4)2S208 

(8.12 g, 35.6 mmol) in water (40 mL) was added dropwise. After addition the 

mixture was stirred at 75 C for 40 min. After cooling to room temperature, the 

5 mixture was extracted with ethyl acetate (20 mL x 3), the combined organic layers 

were washed with brine, dried over sodium sulfate, filtered and concentrated under 

reduced pressure to afford crude product (4.63 g, crude). A solution of 4-(tert-

butoxymethyl)-6-(l,l-difluoroethyl)-3-methoxypyri.dazine (4.63 g, crude) in 

TFA/DCE (10 mL/40 mL) was stirred at 60 C for 1 hr. After cooling to r.t., the 

10 mixture was concentrated under reduced pressure. The residue was dissolved in ethyl 

acetate (20 mL), washed with aqueous potassium carbonate, brine, dried over sodium 

sulfate, filtered and concentrated under reduced pressure. The residue was purified by 

column chromatography on silica gel (petroleum ether/ethyl acetate (8:1 to 5:1) as 

eluent) to afford (6-(l,l-difluoroethyl)-3-methoxy pyridazin-4-yl.)methan.ol (2.1 g). 

15 MS (ESI) m/z 205 (M+H)+ 

Step 5: 4-(chloromethyl)-6-(l,l-difluoroethyl)-3-methoxypyridazine 

20 0.88 mmol) in dichloromethane (3 mL) was added Et3N (268 mg, 2.64 mmol) and 

methanesulfonyl chloride (303 mg, 2.64 mmol) at 0 C. The mixture was stirred at 

room temperature for 24 hr, quenched with water and extracted with dichloromethane. 

The combined organic layers were dried over sodium sulfate, filtered and concentrated 

under reduced pressure. The residue was purified by preparative TLC (petroleum 

25 ether/ethyl acetate (2:1) as eluent) to afford 4-(chloromethy 1 )-6-( 1,1 -difluoroethyl)-3-

methoxypyridazine (120 mg). 
MS (ESI) m/z 223 (M+H)+ 
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Step 6: 3--((l-((6-(I,l-difluoroethyl)-3-methoxy-2,3-dihydropyridazin-4-yl)methyl)-6-

oxo -4-(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)-2-fluorobenzonitrile 

5 To a solution of 4-(ch.loromethyl)-6~(l, l-difluoroethyl)~3-methoxypyridazine (55 mg, 

0.25 mmol) in DMF (2 mL) were added potassium carbonate (69 mg, 0.5 mmol), LiBr 

(43 mg, 0.5 mmol) and 2-fluoro-3-((6-oxo-4-(trifluoromethyl)-l,6-dihydropyrimidin-5-

yl)oxy)benzonitri.le (82 mg, 0.27 mmol). Then the mixture was stirred at room 

temperature for 1 hr. The mixture was quenched with water and extracted with ethyl 

10 acetate. The combined organic layers were dried over sodium sulfate, filtered, 

concentrated under reduced pressure. The residue was purified by preparative TLC 

(petroleum ether/ethyl acetate (2:1) as eluent to afford 3-((l-((6-(l,l-difluoroethyl)-3-

methoxy-2,3-dihydropyridazm-4-yl)methyl)~6-oxo-4-(trifluoromethyl)~l,6-

dihydropyrimi.din-5-yl)oxy)-2-fluorobenzonitrile (70 mg). 

15 MS (ESI) m/z 486 (M+H)+ 

Step 7: 3-((l-((6-(l,l-difluoroetkyl)-3-oxo~2,3-dihydropyridazin-4-yl)methyl)-6-oxo-
4- (trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)-2-jluorobenzonitrile 

20 To a mixture of compound 3-((l-((6-(l,l-difluoroethyl)-3-methoxy-2,3-dihydro 

pyridazin-4-yi)methyl)-6-oxo-4~(trifluoromethyi)-l,6-dihydropyri.midin-5-yl)oxy)-2-

fluorobenzonitrile (70 mg, 0.144 mmol) and KJ (48 mg, 0.288 mmol) in 2 mL of 

acetonitrile was added TMSCl (32 mg, 0.288 mmol) at room temperature. The 

NC 
NC 

F 

resulting mixture was stirred for 1 hr at 70 C. After cooling to r.t., the mixture was 
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diluted with ethyl acetate and washed with aq. Na2S2(>3 and brine, dried over 

anhydrous sodium sulfate and concentrated under reduced pressure. The residue was 

purified by preparative HPLC to afford 3-((l-((6-(l,l-difluoroethyl)-3-oxo-2,3-

dihydropyridazm-4-yl)methyl)-6-oxo-4-(trifluoromethy])-J,6-dihydropyrirmdin-5-

5 yl)oxy)-2-fluorobenzonitrile (40 mg). 
XH NMR (DMSO* 400MHz) 6 13.53 (s, IH), 8.72 (s, IH), 7.57-7.62 (m, 3H), 7.20 

(t,J~ 8.0 Hz, IH), 4.98 (s, 2H), 1.89 (t, 19.2 Hz, 3H). 

MS (ESI) m/z 412 (M+H)4 

10 

By following similar procedures to Step 6 and 7 of Example 178 and using the 

appropriate pyrimidinone in place of 2-fhioro-3-((6-oxo-4-(trifhioromethyl)-l,6-

dihydropyrimidin-5-yl) oxy)benzonitrile, Examples 179 , 181 andl82 in the table 

below were prepared. 

15 

Example Structure IUPAC Name LCMS (M+H) + /'HNMR 

179 
"V" 

3-chloro-5-((l -((6-(l, 1 -
difluoroethyl)-3-oxo-
2,3 -dihydropyridazin-
4-yl)methyl)-4-
(difluoromethyl)-6-
oxo-1,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 470, 472 
'HNMR (DMSO* 
400MHz): 
5 13.51 (s, IH), 8.66 (s, 
IH), 7.71 (s, 1H), 7.63 (s, 
IH), 7.62 (s, IH), 7.59 (s, 
IH), 6.98 (t, J~ 52 Hz, 
IH), 4.97 (s, 2H), 1.89 (t, 
./- 19.2 Hz, 3H). 

181 

C'YYCN 

H 

3-chloro-5-(( 1 -((6-( 1,1-
difluoroethyI)-3-oxo-
2,3 -dihy dropyridazin-
4-yl)methyl)-4-methyl-
6-oxo-l,6-
dihydropyrimidin-5-
yl)oxy)benzonitrile 

MS (ESI) m/z 434,436 
XHNMR (DMSO* 
400MHz): 
8 13.52 (s, IH), 8.48 (s, 
IH), 7.66 (s, IH), 7.46-
7.50 (m, 3H), 4.95 (s, 2H), 
2.17 (s, 3H), 1.91 (ttJ = 
19.2 Hz, 3H) 
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Example Structure IUPAC Name LCMS (M+H) + /]HNMR 

182 

F-^V"^ 0 F F 

F 

3-((4-(l,l-
difluoroethyl)-] -((6-
(1,1 -difluoro ethy I) •- 3 •-
oxo-2,3-
dihydropyridazin-4-
yl)methyl)-6-oxo-l,6-
di hy dropyrimidin - 5 -
yl)oxy)-2-
fluorobenzonitrile 

MS (ESI) m/z 468 
NMR (DMSO-d6, 

400MHz): 
5 8.68 (s, IH), 7.58 (m, 
2H), 7.46 (t, J= 8.4 Hz, 
IH), 7.21 (t, J= 8.4 Hz, 
IH), 5.01 (s, 2H), 1.93-
1.97 (m, 3H). 

Example 180: 
3-chloro-5-((4-(l,l-difluoroethyl)-l-((6-(l,l-difluoroethyl)-3-oxo-2,3-

dihydropyridazin-4-yl)methyl)-6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

Step 1: 3-chloro-5-((4-(l,l-difluoroetkyl)-6~oxo-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile 

A solution of3-chloro-5-((4-(l,l-difluoroethyl)-l-(4-methoxybenzyl)-6-oxo-l,6-

dihydropyrimidin-5-yl)oxy)benzonitrile (as described in Steps 1-5 ofExample 170) 

(10 g, 23.2 mmol) in mixed solvent (TFA/TFAA - 48 mL/24 mL) was stirred at 

100 C for 4 hr. After cooling to room temperature, the mixture was concentrated 

under reduced pressure to give cmde product 3-chloro-5-((4-( 1,1 -difluoroethyl)-6-

oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (7.0 g) which was used without 

further purification. 
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MS (ESI) m/z 312, 314 (M+H)4 

Step 2: 3-chloro~5-((4-(l,l-difluoroethy!)~l~((6-(l,l-difluoroethyl)-3-
methoxypyrid.azin-4~yl)methyl)-6-oxo-J ,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

5 
To a solution of 3-chloro-5-((4-(l,l-difluoroethyl)-6-oxo-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (500 mg, 1.60 mmol) in DMF (2 mL) was added potassium 

carbonate (443 mg, 3.21 mmol) and 4-(chloromethyl)-6-(l,l-difluoroethyl)-3-

methoxypyridazine (as described in Steps 1-5 ofExample 178) (82 mg, 0.27 mmol). 

10 The resulting mixture was stirred at 80 C for 3 h. After cooling to room temperature, 

the mixture was diluted with water and extracted with EtOAc. The combined organic 

layers were dried over sodium sulfate, filtered, concentrated under reduced pressure. 

The residue was purified by preparative TLC (petroleum ether/EtOAc =1:1) to afford 

the desired product 3-chloro-5-((4-(l,l-difluoroethyl)-l-((6-(l,l-difluoroethyl)-3-

15 methoxypyridazin-4-yl)methyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(250 mg). 

MS (ESI) m/z 498, 500 (M+H)4 

Step 3: 3-chloro-5-((4-(l,l-difluoroethyl)-l-((6-(l,l-difluoroethyl)-3-oxo-2,3-
20 dihydropyridazin-4-yl)methyl)-6-oxo-l,6-dihydropyrimidin~5-yl)oxy)benzonitrile 

To a mixture of compound 3-chloro-5-((4-(Ll-difluoroethyl)-l-((6-(l,l-

diftuoroethyl)-3-methoxypyridazin-4-yl)methyl)-6-oxo-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (250 mg, 0.50 mmol) and Kl (166 mg, 1.0 mmol) in acetonitrile 

N N 
CI 
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(3 mL) was added TMSCl. (109 mg, 1 mmol) at room temperature. The resulting 

the mixture was diluted with EtOAc and washed with aq. Na2S203 and brine, dried 

over anhydrous sodium, sulfate and concentrated under reduced pressure. The residue 

5 was purified by preparative HPLC to afford 3-chioro-5-((4-( 1,1 -difluoroethyl)-1 -((6-

(l,l-difluoroethyl)-3-oxo~2,3-dihydropyridazin-4-yl)methyl)-6-oxo-3,6-

dihydropyrimidin-5-yl)oxy)benzonitrile (150 mg). 
lE. NMR (Methanol-^, 400 MHz); 5 8.60 (s, IH), 7.68 (s, IH), 7.47 (s, IH), 7.28 

(s, IH), 7.24 (s, IH), 5.07 (s, 2H), 1.92 (m, 6H). 

10 MS (ESI) m/z 484, 486 (M+H)+ 

Example 183: 
3-chloro-5-((l-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

To a soution of 3-chloro-5-((6-oxo-4-(trifluoromethyl)-l,6- dihydropyrimidin-5-

20 yl)oxy)benzonitrile (as described in Step 5 ofExample 1) (300 mg, 0.32 mmol) in 

DMF (5 mL) were added 6-chloro-4-(chloromethyl)-3-methoxypyridazine (55 mg, 

0.29 mmol) and K2CO3 (80 mg, 0.58 mmol). The resulting mixture was stirred was 

stirred at 80 C for 2 hours. After cooling to room temperature, the mixture was 

diluted with water and extracted with EtOAc. The combined organic layers were 

25 dried over sodium sulfate, filtered and. concentrated under reduced pressure to give 

mixture was heated and stirred at 70 C for 1 hr. After cooling to room temperature, 

15 

Step 1: 3-c,hloro-5-((J-((6-chloro-3-methoxypyridazin-4-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)henzonitrile 
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the desired product 3-chloro-5-((l-((6~chioro-3-methoxy-2,3-dihydropyridazin-4-

yl)methyl)-6-oxo-4-(trifluoromcthyl)-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(110 mg), which was used for the next step without further purification. 

MS (ESI) m/z 472, 474, 476 (M+H)4 

Step 2: 3-chloro-5-((l-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-

(trijluoromethyl)-l,6-dikydropyrimidin-5-yl)oxy)benzonitrile 

To a mixture of compound 3-chloro-5-((l-((6-chloro-3-methoxypyridazin-4-

10 yl)methyl)-6-oxo-4-(trifluoromethyJ)-l,6-dihydropyri.midin-5-yl)oxy)benzonitrile 

(110 mg, 0.23 mmol) and Kl (77 mg, 0.46 mmol) in acetonitrile (10 mL) was added 

TMSCl (50 mg, 0.46 mmol) at room temperature. The resulting mixture was stirred 

for 1 hour at 70 C. After cooling to r.t., the mixture was diluted with EtOAc and 

washed with aq. Na2S203 and brine, dried over anhydrous Na2S04 and concentrated in 

15 vacuum. The residue was purified by Prep-HPLC to afford 3-chloro-5-((l-((6-chloro-

3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-l, 6-

dihydropyrimidin-5-yl)oxy)benzonitriie (52 mg). 

NMR (Methanol-*/* 400 MHz); 8 8.60 (s, 1H), 7.68 (s, IH), 7.47 (s, IH), 7.28 

5 

(s, IH), 7.24 (s, IH), 5.07 (s, 2H), 1.92 (t, J=18.4 Hz, 6H). 

20 MS (ESI) m/z 458, 460, 462 (M+H)4 
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Example 184; 

3-chloro-5-((l-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-
(difluoromethyl)-6-oxo-l,6-dihydropyrimidin-5-yI)oxy)benzonitrile 

Ci 

Step 1: 3-chloro-5-((J-((6-chloro-3-methoxypyridazin-4-yl)methyl)~4-
(difluoromethyl)-6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

in DMF (5 mL) were added 3-chloro-5-((4-(difluoromethyl)-6-oxo-l,6-

dihydropyrimidin-5-yl)oxy)benzonitri.le (as desribedin Steps 1-5 ofExample 160) (80 

mg, 0.27 mmol) and IC2C03(67.5 mg, 0.54 mmol). The resulting mixture was stirred at 

80 C for 2 h. After cooling to room temperature, the mixture was diluted with water 

and extracted with EtOAc. The combined organic layers were dried over Na2S04, 

filtered and concentrated under reduced pressure. The residue was purified by 

preparative TLC (petroleum ether/EtOAc =2:1) to afford 3-chloro-5-((l-((6-chloro-3-

methoxypyridazin-4-yl)methyl)-4-(difluoromethyl)-6-oxo-l,6-dihydropyrimidin-5-

yl)oxy)benzonitrile (100 mg). 
MS (ESI) m/z 454, 456, 458 (M+H)+ 

Step 2: 3-chloro~5-((}-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-
(difluoromethyl)~6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 
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yl)methyl)-4-(difIuoromethyl)-6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile 

(100 mg, 0.22 mmol) and Kl (72 mg, 0.44 mmol) in acetonitrile (10 mL) was added 

5 TMSCl (47 mg, 0.44 mmol) at room temperature. The resulting mixture was stirred 

for 1 hour at 70 C. After cooling to room temperature, the mixture was diluted with 

EtOAc, washed with aq. Na2S20s and brine, dried over anhydrous Na2S04 and 

concentrated under reduced pressure. The residue was purified by Prep-HPLC to 

afford 3-chloro-5-((l-((6~chloro-3-oxo~2,3-dihydropyridazin~4-yl)methyl)-4-

10 (difhioromethyl)-6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitriie (50 mg). 

*H NMR (DMSO-rfg,400 MHz): 5 13.33 (s, IH), 8.61 (s, IH), 7.71 (s, IH), 7.65 (s, 

1H), 7.61 (s, IH), 7.50 (s, IH), 6.98 (t,J= 52 Hz, IH), 4.92 (s, 2H). 

MS (ESI) m/z 440,442, 444 (M+H)+ 

15 By following similar procedures to Steps 1 and 2 ofExample 3 and using the 

appropriate pyrimidinone in place of 3-chloro-5-((4-(difIuoromethyl)-6-oxo-1,6-

dihydropyrimidiii-5-yl)oxy)benzonitrile, Examples 4 - 13 in the table below were 

prepared. 

Example Structure IUPAC Name LCMS (M+H)VHNMR 

185 
•-of 

3-chloro-5-((l-((6-
chloro-3-oxo-2,3-
dihy dropyridazin -4-
yl)methyl)-4-(l,l-
difluoroethyl)-6~oxo-
1,6-dihydropyrimidin-
5-yl)oxy)benzonitrile 

MS (ESI) m/z 454, 456, 
458, 
JH NMR (DMSO-^, 
400MHz): 
8 13.33 (s, iH), 8.59 (s, 
IH), 7.67 (s, IH), 7.62 (s, 
IH), 7.58 (s, IH), 7.49 (s, 
IH), 4.92 (s, 2H), 1.90 (t, 
J= 19.6 Hz, 3H). 
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Example Structure IUPAC Name LCMS (M+H) + /iHNMR 

186 

F 

•jhxf 

3-(( 1 ~((6-chloro-3-oxo-
2,3-dihydropyridazin-
4-yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihy dropyrimidin-5-
yl)oxy)-5-
(difluoromethyl)benzon 
itrile 

MS (ESI) m/z 474, 476 
*H NMR (DMSO-J6, 
400MHz): 
5 13.34 (s, IH), 8.69 (s, 
IH), 7.89 (s, IH), 7.78 (s, 
IH), 7.69 (s, IH), 7.50 (s, 
IH), 6.91 (t, J = 54.8 
Hz,lH), 4.94 (s, 2H). 

187 

xcf" 
3-((l -((6-chloro-3-oxo-
2,3-dihydropyridazin-
4-yl)methyl)-4»( 1,1-
difluoroethyl)-6-oxo-
1,6-dihydropyrimidin-
5-yl)oxy)-5-
(difluorome thy 1 )b en zon 
itrile 

MS (ESI) m/z 470, 472 
1H. NMR (DMSO-J6, 
400MHz): 
8 8.58 (s, IH), 7.60 (s, 
IH), 7.44 (s, 2H), 7.38 (s, 
IH), 6.78 (t, .7 = 55.6 Hz, 
IH), 5.02 (s, 2H), 1.93 (t, 
J = 19.2 Hz, 3H). 

188 
oc 3~((l»((6~chloro-3-oxo-

2,3-dihydropyridazin-
4-yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5-
yI)oxv)benzonitrile 

MS (ESI) m/z 424, 426 
1H NMR (DMS(Wf>, 
400MHz): 
8 13.38 (s, IH), 8.70 (s, 
IH), 7.68 (s, IH), 7.58-
7.48 (m, 4H), 4.97 (s, 2H). 

189 V 
5 -((1 -((6-chloro-3 -oxo-
2,3-dihydropyridazin-
4-yl)methyl)-4-( 1,3-
difluoroethyl)-6-oxo-
1,6-dihydropyrimidin-
5-
yl)oxy)isophthalonitril e 

MS (ESI) m/z 445, 447 
NMR (DMSO-<4, 

400MHz): 
6 8.58 (s, IH), 7.86 (s, 
IH), 7.67 (s, 2H), 7.45 (s, 
IH). 5.02 (s, 2H), 1.93 (t, 
7-19.2 Hz, 3H). 

190 
•yf 

6 JI ci 
ii 1 

O^N' 

3-((l-((6-chloro-3-oxo-
2,3-dihydropyridazin-
4-yl)methyl)-4-( 1,1-
difluoroethyl)-6-oxo-
1,6-dihydropyrimidin-
5-yl)oxy)-5-
fluorobenzonitrile 

MS (ESI) m/z 438, 440 
*H NMR (DMSO-Jtf, 
400MHz): 
5 8.56 (s, IH), 7.45 (s, 
IH), 7.24 (d, J - 4.0 Hz, 
IH), 7.18 (s, IH), 7.11 (d, 
J = 5.2 Hz, IH), 5.02 (s, 
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Example Structure IUPAC Name LCMS (M+H)4 / 'HNMR 

2H), 1.92 (t, J - 19.2 Hz, 
3H). 

191 

. N 

VT 
XNXTC! 

O^N' 

3-((]-((6-chloro-3-oxo-
2,3-dihydropyridazin-4-
yl)methyl)-6-oxo-4-
(tri fluorom ethyl)-1,6-
dihydropyrimidm-5-
yl)oxy)-5-
fluorobcnzonitrile 

MS (EST) m/z 442, 444 
*H NMR (DMSO-cfe, 
400MHz): 
5 8.62 (s, IH), 7.47 (s, 
IH), 7.30 (d, J = 4.0 Hz, 
IH), 7.25 (s, IH), 7.19 (d, 
J = 4.8 Hz, IH), 5.03 (s, 
2H). 

192 
> 

3-(( 1 -((6-chloi'o-3-oxo-
2,3-dihydropyridazin-4-
yI)methyl)-4-( 1,1-
difluoroethyl)-6-oxo-1,6-
dihy dropyrimidin- 5 -
yl)oxy)benzonitrile 

MS (EST) m/z 420, 422 
1HNMR (DMSO-cfe, 
400MHz): 
5 8.60 (s, IH), 7.52 (s, 
IH), 7.47-7.50 (m, 3H), 
7.37-7.40 (m, IH), 4.94 (s, 
2H), 1.92 (t, J= 19.2 Hz, 
3H). 

193 V 
<A»-

5-(( 1 -((6-chloro-3-oxo~ 
2,3-dihydropyridazin-4-
yl)methyl)-6-oxo-4-
(trifluoromethyl)-1,6-
dihydropyrimidin-5-
yl)oxy)isophthalonitrile 

MS (ESI) m/z 449, 451 
*H NMR (DMSO-d(}, 
400MHz): 
5 13.40 (s, IH), 8.74 (s, 
IH), 8.20 (s, IH), 8.15 (s, 
2H), 7.54 (s, IH), 4.99 (s, 
2H). 

194 

NW-F 

•pyf 

3-(( 1 -((6-chloro-3-oxo-
2,3-dihydropyridazin-4-
yl)methyl)-4-
(difluoromethyl)-6-oxo-
1,6-dihydropyrimidin-5-
yl)oxy)-5-
(difluoromethyl)benzonitr 
ile 

MS (ESI) m/z 456, 458 
NMR(DMSO-dfc, 

400MHz): 
6 8.62 (s, IH), 7.82 (s, 
IH), 7.75 (s, IH), 7.62 (s, 
IH), 7.00 (t, J=52.4 Hz, 
IH), 7.48 (s, IH), 6.99 (t, 
J - 55.6 Hz, IH), 4.92 (s, 
2H). 
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Example 195: 

3-((l-((6-bromo-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo«4-

(trifluoromethyl)-l,6-dihydropyrimidin-5-vI)oxy)benzonitrile 
N 

CI 

p>fV O^N'k 

5 

Step 1: S-bromo-6-methoxypyridazine 
Br. 

Br MeO' 

To a solution of 3,6-dibromopyridazine (1 g, 4.20 mmol) in THF (10 mL) and MeOH 

(10 mL) was added sodium methoxide (250mg, 4.62 mmol) at 0 C. The resulting 

10 mixture was stirred for 2 hours after which time it was diluted with water and 

extracted with EtOAc. The combined organic layers were dried over sodium sulfate, 

filtered and concentrated under reduced pressure to give the desired product 3-bromo-

6-methoxypyridazine (795 mg), which was used for the next step without further 

purification. 

15 
Step 2: 6-hromo-3-methoxypyridazine-4-carbaldehyde 

o 

To a solution of diisopropylamine(0.74 mL, 5.19 mmol) in THF (15 mL) was added 

3-bromo-6-methoxypyridazine (800mg, 4.23 mmol) in THF (5 mL) was added 

dropwise to the LDA solution. After 5 min DMF (0.4 mL, 5.17 mmol) was added and 

aq. ammonium chloride solution (50 mL) and extracted with EtOAc. The combined 

25 organic layers were dried over sodium sulfate, filtered, concentrated under reduced 

butyl lithium (3.2 mL, 5.12 mmol) at 0 C. The resulting mixture was stirred was 

20 stirred for 15 min and the resulting LDA solution was cooled to -78 C . A solution of 

the mixture was stirred for Ih at -15 C. The reaction mixture was quenched with sat 
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pressure. Purified by flash column chromatography to give the desired product 6-
bromo-3-mcthoxypyridazinc-4-carbaldchydc 760 mg). 

Step 3: (6-bromo-3-methoxypyridazin~4~yl)methanol 
0 

To a solution of 6-bromo-3-methoxypyridazine~4-carbaldehyde (8 mL) added sodium 

borohydride (196mg, 5.18 mmol) at 0 C and reacted for 3h. The mixture was diluted 

with water and extracted with EtOAc. The combined organic layers were dried over 

sodium sulfate, filtered, concentrated under reduced pressure. Purified by flash 

10 column chromatography chromatography to give the desired product (6-bromo-3-
methoxypyridazin-4-yl)methanol (410 mg). 

Step 4: (6-bromo-3-methoxypyridazin-4-yl)methyl methanesulfonate 

Mecr"^ N'N MeO^N''N 

15 To a solution of (6-bromo-3-methoxypyridazin-4-yl)methanol (400 mg, 1.82 mmol) 

in dichloromethane (10 mL) was added triethyl amine (0.4mL, 2.74 mmol) and 

methane sulfonyl chloride (Q.17mL, 2.20 mmol). The resulting mixture was stirred 

was stirred at 0°C for 15 min. The mixture was diluted with water and extracted with 

EtOAc. The combined organic layers were dried over sodium sulfate, filtered, 

20 concentrated under reduced pressure. Purified by flash column chromatography to 

give the desired product (6-bromo-3-methoxypyridazin-4-yl)methyl 

methanesulfonate. 

MS (ESI) m/z 297, 299 (MH~H)+ 

25 Step 5: 3-((l-((6-bromo-3-methoxypyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-
l,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile 
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N N 
C! 

To a solution of 3-chloro-5-{(6-oxo-4-(trifluoromethy3)-l,6-dihydropyrimidm-5-

yl)oxy)benzonitrile (600 mg, 1.90 mmol) in DMF (5 mL) was added (6-bromo-3-

methoxypyridazin-4-yl)methyl methanesulfonate (530 mg, 1.78 mmol) and K2CO3 

5 (400 mg, 2.89 mmol). The resulting mixture was stirred overnight at room 

temperature. The mixture was diluted with water and extracted with EtOAc. The 

combined organic layers were dried over sodium sulfate, filtered and concentrated 

under reduced pressure to give the desired product 3-chloro-5-((l-((6-chloro-3-

methoxy-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-l,6-

10 dihydropyrimidin-5-yl)oxy)benzonitrile (110 mg), which was used for the next step 

without further purification. 

MS (ESI) m/z 516, 518 (M+H)+ 

Step 6: 3-((l-((6-bromo-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-
15 (trifluoromethyl)-l, 6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile 

To a solution of 3-bromo-5-((l-((6-chloro-3-methoxypyridazin-4-yl)methyl)-4-

(difluoromethyl)-6-oxo-l,6-dihydropyrimidin-5-yl)oxy)benzonitrile (50 mg, 0.1 

mmol) and Kl (72 mg, 0.44 mmol) in dichloromethane (4 mL) was added BBrs (0.14 

20 mL, 1.45 mmol) at room temperature. The resulting mixture was stirred for 1 hour at 

washed with aq. Na2S20? and brine, dried over anhydrous Na2S04 and concentrated 

under reduced pressure. The residue was purified by Prep-TLC to afford 3-bromo-5-

((l-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-(difluoromethyl)-6-oxo-

25 l,6-dihydropyrimidin-5-yl)oxy)bcnzonitril.e (18 mg). 

80 C. After cooling to room temperature, the mixture was diluted with EtOAc, 
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1H NMR (DMSO-^6,490 MHz): 5 13.42 (bs, 1H), 8.71 (s, IH), 7.70 (s, 1H), 7.70-

7.80 (m, 3H), 4.96 (s, 2H). 

MS (ESI) m/z 504 (M+H)+ 

5 Example 196 
Determination of PK parameters 

Male beagle dogs (weight 9-13 kg) were fasted overnight and housed 

individually. Water was provided ad lib throughout the study. Food was allowed 

10 approximately 4 hrpost dose. Test compounds were dissolved in.50% DMSO in 

PEG400 with a final dosing volume of 0.1 mL/kg. The formulations were given 

intravenous as a bolus injection into the cephalic vein. The vein used for the dosing 

will not be used for the blood sample collection for the first 4 hr post-dose). Blood 

samples were drawn from the peripheral vessel from restrained, non-sedated animals 

15 at 0.03, 0.13, 0.25, 0.5, 1, 2, 4, 6, 8, 24, 48 and 72 hr. EDTA was used as 

anticoagulant and approximately 0.5 mL aliquots of blood samples were collected at 
each time point. Plasma samples were obtained by centrifugation at 4 °C and 3000 g 

for 10 min. 

20 Test compound concentration in dog plasma was determined using a 

LC/MS/MS method. Typically the LC/MS/MS system consisted of an ACQUITY 

UPLC system with autosampler system refrigerated at 4 °C during analysis, and an 

API 4000 mass spectrometer. Chromatographic separation of the analytes was 

typically achieved on a Phenomenex Kinetex C18, 2.6 um, 50 x 2.1 mm column at 

25 room temperature with an injection volume of 10 ,uL. The mobile phase consisting of 

a solvent A (0.1% formic acid in water/ acetonitrile (95/5)) and solvent B (0.1% 

formic acid in acetonitrile/water (95/5)) was delivered at a flow rate of 600 jiL/min. 

The initial solvent composition (15% solvent B) was increased, to 85% over 1.2 min 

and then raised further to 95% at 1.4 min. Afterwards, the fraction of solvent B was 

30 decreased to 15% at 1.41 min and then the column was re-equilibrated, using the 

initial conditions for 0.09 min prior to the next injection (total run time: 1.50 min). 

Mass spectrometric detection of the analytes is accomplished using either an ESI or 

APCI interface operated in the positive or negative ionization mode. Analyte 
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response is measured by multiple reaction monitoring (MRM) of transitions unique to 

each compound 

Pharmacokinetic parameters of the test compound were obtained by a 

5 noncompartmental analysis using Watson® (Version 7.3, Thermo Electron 

Corporation). The area under the plasma concentration-time curve (AUC) was 

calculated by the linear trapezoidal method; clearance (CL) was calculated as CL = 

Dose/ALJCo-inf; volume of distribution at steady state (Vss) was calculated as Vss = 

CLxMRTo-inf; the terminal half-life (ty2) was calculated as 0.693/k, and k was the slope 

10 of the terminal regression line, where AUCo-inf is the area under the curve from time 

zero to infinity and AUCo-t is the area under the curve from time zero to last sampling 

point. 
The terminal half lives of certain compounds of the invention arc given 

in the table below. 

Example # Dog t1/2 

(hr) 
Example 6 72 
Example 7 28 
Example 68 25 
Example 77 79 
Example 104 24 
Example 110 20 
Example 117 30 
Example 128 81 
Example 129 126 
Example 130 24 
Example 173 50 
Example 180 37 
Example 183 46 
Example 184 34 

The favorable pharmacokinetic profile of certain compounds of the 

invention is a surprising result and render these compounds suitable for less frequent 
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dosing. Thus, these compounds of the invention can be admini stered as a single dose, 

once-daily or less frequently. 

5 Example 197 
Determination of HIV-1 reverse transcriptase inhibitory activity 

The heterodimeric nucleic acid substrate used in. the HIV-1 RT 

polymerase reactions was generated by annealing the DNA primer, biotinylated 

10 pD500 (Sigma Aldrich, USA, 5'-biotin~ttg aaa tga ctg egg tac ggc-3'), SEQ ID NO. 1 

to the nucleotide RNA template t50Q (derived from hepatitis C virus [HCV] sequence, 

IBA, Germany, 5' - GAG GUU CAG GUG GUU UCC ACC GCA. ACA CAA UCC 

UUC CUG GCG ACC UGC GUC AAC GGC GUG UGU UGG ACC GUU UAC 

CAU GGU GCU GGC UCA AAG ACC UUA GCC GGC CCA AAG GGG CCA 

15 AUC ACC CAG AUG UAC ACU AAU GUG GAC CAG GAC CUC GUC GGC 

UGG CAG GCG CCC CCC GGG GCG CGU UCC UUG ACA CCA UGC ACC 

UGU GGC AGC UCA GAC CUU UAC UUG GUC ACG AGA CAU GCU GAC 

GUC AUU CCG GUG CGC CGG CGG GGC GAC AGU AGG GGG AGC CUG 

CUC UCC CCC AGG CCU GUC UCC UAC UUG AAG GGC UCU UCG GGU 

20 GGU CCA CUG CUC UGC CCU UCG GGG CAC GCU GUG GGC AUC UUC 

CGG GCU GCC GUA UGC ACC CGG GGG GUU GCG AAG GCG GUG GAC 

UUU GUG CCC GUA GAG UCC AUG GAA ACU ACU AUG CGG UCU CCG 

GUC UUC: ACG GAC AAC UCA UCC CCC CCG GCC GUA CCG CAG UCA 

UUU CAA-3'), SEQ ID NO 2. ). The HIV-1 RT wild-type enzyme (final 

25 concentration of 83 pM) was combined with an inhibitor or dimethyl sulfoxide 

(DMSO. 10% in the final reaction mixture) in assay buffer (62.5 mM Tris-HCl [pH 

7.8], 1.25 mM dithiothreitol, 7.5 mM MgCl2, 100 mM KC1, 0.03% CHAPS, and 125 

jxM EGTA). The mixture was then preincubated on an orbital shaker for 30 min at 

room temperature in microtiter plates (Costar 3365, Coming, USA). A 

30 polymerization reaction was initiated by the addition of RNA template / pD500 DNA 

primer hybrid (16.6 n.M final of RNA/DNA hybrid) and dNTPs (2 fiM dATP, dGTP, 

dCTP and 66.6 nM Ru-dUTP (Meso Scale Discovery, USA)). Plate was sealed and 

incubated for 5-10 min at room temperature on an orbital shaker. Plate was then 
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incubated for 90 min at 37 C and reactions quenched with 60 u( quenching buffer (50 

mM EDTA, 0.7 % BSA, 0.7% Tween-20, 0.017% sodium azidc in PBS). The 

resulting solution was incubated at room temperature for an additional 5 min and then. 

50 uL was transferred to pre-blocked Avidin plates (L15AA, Meso Scale Discovery). 

5 Each we]] of Avidin plate was blocked for 1 h at room temperature with 100 uL 5% 

BSA in PBS. Blocking solution was removed by tapping vigorously on filter paper to 

remove all excess liquid. Reaction on pre-blocked avidin plate proceeded for 60 min 

at room temperature and then contents removed by tapping vigorously on filter paper 

to remove all excess liquid. After washing plate 3 times with 150 uL IX PBS and 

10 blotting dry between cycles, 150 ,uL IX Read Buffer T (4X Read Buffer T, Meso 

Scale Discovery) was added and incubated for 5 min at room temperature before 

counting on a Sector Imager S6000 (Meso Scale Discovery). Titration curves and 

IC50 values were calculated using a four parameter logisitc fit according to standard 

procedures. Briefly, % Inhibition^ 100 x ((sample raw value) - (mean value of the 

15 low control or 0% inhibition)) / ((mean value of wells representing 100% inhibition) -

(mean value of 0% inhbition)). In this assay, low control wells contain DMSO (0% 

inhbition) and 100% inhibition wells contain 1 uM efavirenz. 

The results of compounds of the invention tested in the above assay are 

shown in the following table. 

20 
Example # ICsoCnM) Example # ICso(nM) Example # ICso(nM) 
Example 1 191 Example 31 5 Example 61 11 
Example 2 118 Example 32 13 Example 62 10 
Example 3 33 Example 33 7 Example 63 10 
Example 4 124 Example 34 7 Example 64 3 
Example 5 6 Example 35 8 Example 65 5 
Example 6 8 Example 36 4 Example 66 7 
Example 7 8 Example 37 5 Example 67 12 
Example 8 9 Example 38 110 Example 68 7 
Example 9 109 Example 39 10 Example 69 10 
Example 10 7 Example 40 70 Example 70 15 
Example 11 124 Example 41 59 Example 71 5 
Example 12 32 Example 42 7 Example 72 ? 

Example 13 29 Example 43 9 Example 73 n 
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Example # ICso(nM) Example # IC50 (rsM) Example # IC50 (nM) 

Ex. 14 109 Ex.44 4 Ex. 74 17 
Ex, 15 13 Ex. 45 6 Ex.75 20 
Ex. 16 12 Ex. 46 5 Ex. 76 99 
Ex. 17 179 Ex. 47 11 Ex. 77 4 
Ex. 18 5 Ex. 48 9 Ex. 78 6 
Ex. 19 31 Ex.49 15 Ex. 79 6 
Ex. 20 24 Ex. 50 165 Ex. 80 14 
Ex.21 29 Ex. 51 358 Ex. 81 9 
Ex. 22 Ex. 52 4 Ex. 82 7 
Ex. 23 38 Ex.53 70 Ex.83 14 
Ex. 24 24 Ex. 54 8 Ex. 84 27 
Ex. 25 9 Ex. 55 11 Ex. 85 14 
Ex. 26 5 Ex. 56 76 Ex. 86 6 
Ex. 27 14 Ex. 57 11 Ex. 87 18 
Ex. 28 5 Ex.58 4 Ex. 88 17 
Ex. 29 3 Ex.59 125 Ex. 89 18 
Ex.30 4 Ex.60 7 Ex. 90 6 
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Example # ICso (nM) Example # IC50 (nM) Example # IC50 (nM) 

Ex.91 6 Ex. 125 8 Ex. 159 17 

Ex. 92 6 Ex. 126 4 Ex. 160 26 

Ex. 93 11 Ex. 127 434 Ex. 161 24 

Ex. 94 48 Ex. 128 4 Ex. 162 79 

Ex. 95 8 Ex. 129 6 Ex. 163 22 

Ex. 96 336 Ex. 130 12 Ex.164 7 

Ex. 97 247 Ex. 131 435 Ex. 165 3 

Ex. 98 9 Ex. 132 12 Ex. 166 3 

Ex. 99 7 Ex. 133 8 Ex.167 6 

Ex. 100 23 Ex. 134 17 Ex. 168 5 

Ex. 101 153 Ex. 135 8 Ex. 169 4 

Ex. 102 20 Ex. 136 6 Ex. 170 5 

Ex. 103 74 Ex. 137 9 Ex. 171 3 

Ex. 104 15 Ex. 138 11 Ex. 173 6 

Ex. 105 19 Ex. 139 45 Ex. 174 5 

Ex. 106 12 Ex. 140 36 Ex.175 3 

Ex. 107 223 Ex. 141 13 Ex. 176 6 

Ex. 108 316 Ex. 142 35 Ex. 177 17 

Ex. 109 7 Ex. 143 7 Ex. 178 9 

Ex. 110 3 Ex. 144 9 Ex. 179 8 

Ex. 111 10 Ex. 145 9 Ex. 180 5 

Ex. 112 5 Ex. 146 19 Ex. 181 12 

Ex. 113 6 Ex. 147 17 Ex. 182 9 

Ex. 114 7 Ex. 148 9 Ex. 183 3 

Ex. 115 7 Ex. 149 14 Ex. 184 3 

Ex. 116 21 Ex. 150 9 Ex. 185 2 

Ex. 117 6 Ex. 151 28 Ex. 186 4 

Ex. 118 7 Ex. 152 32 Ex. 187 2 

Ex. 119 12 Ex. 153 33 Ex. 188 4 

Ex. 120 3 Ex. 154 42 Ex. 189 10 

Ex. 121 5 Ex. 155 94 Ex. 190 6 

Ex. 122 6 Ex. 156 24 Ex. 191 3 

Ex. 123 6 Ex. 157 32 Ex. 192 5 

Ex. 124 6 Ex. 158 11 Ex. 193 5 
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Example # IC5o (nM) Example # IC50 (nM) Example # ICSo(nM) 
Ex. 194 3 
Ex. 195 3 

The examples described herein serve only to illustrate the invention 

and its practice. The examples are not to be construed as limitations on the scope or 

spirit of the invention. While the foregoing specification teaches the principles of the 

5 present invention, with examples provided for the purpose of illustration, the practice 

of the invention encompasses all of the usual variations, adaptations and/or 

modifications that come within the scope of the following claims. All publications, 

patents and patent applications cited herein are incorporated by reference in their 

entireties into the disclosure. 
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CLAIMS: 

 

 1. A compound of Formula I: 

N

N
M

O

O

R2 R3

Z

(R1)0-5

 (I), 

or a pharmaceutically acceptable salt thereof, wherein: 5 

M is CH2, CH2CH2, CH2CH2CH2, CH(CH3), C(CH3)2 or C(O)N(RA); 

Z is selected from the group consisting of: pyridazine, pyridazinone, pyrimidine, 

pyrimidinone, pyrazine, pyrazinone, triazine and triazinone, each optionally 

substituted with one or more substituents up to the maximum number allowed by 

valence selected from R4 and R5;  10 

each R1 is independently selected from the group consisting of: halogen, CN, NO2, 

C1-4 alkyl, C1-4 haloalkyl, C2-4 alkenyl, OH, O-C1-4 alkyl, O-C1-4 haloalkyl, 

N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, SO2RA, 

SO2N(RA)RB, SO2N(RA)C(O)RB or C2-4 alkenyl substituted with CN; 

R2 is selected from the group consisting of: 15 

(1) H, 

(2) C1-6 alkyl, 

(3) C1-6 haloalkyl, 

(4) C1-6 alkyl substituted with from 1 to 3 substituents each of which is 

independently OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, 20 

N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, 

S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB,  
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N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, 

N(RA)C(O)N(RA)RB, or N(RA)C(O)C(O)N(RA)RB,  

(5) O-C1-6 alkyl in which the alkyl is optionally substituted with 1 to 3 

substituents independently selected from OH, O-C1-6 alkyl, O-C1-6 

haloalkyl, CN, N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, 5 

S(O)RA, S(O)2RA, or S(O)2N(RA)RB, 

(6) O-C1-6 haloalkyl, 

(7) halogen, 

(8) CN, 

(9) NO2, 10 

(10) N(RA)RB, 

(11) C(O)N(RA)RB, 

(12) C(O)RA, 

(13) C(O)-C1-6 haloalkyl, 

(14) C(O)ORA,  15 

(15) OC(O)RA, 

(16) OC(O)N(RA)RB, 

(17) SRA, 

(18) S(O)RA, 

(19) S(O)2RA, 20 

(20) S(O)2N(RA)RB, 

(21) N(RA)S(O)2RB, 

(22) N(RA)S(O)2N(RA)RB, 

(23) N(RA)C(O)RB,  

(24) N(RA)C(O)N(RA)RB, 25 

(25) N(RA)C(O)-C(O)N(RA)RB,  

(26) N(RA)CO2RB,  

(27) N(RC)RD, 

(28) C(O)N(RC)RD, 
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(29) OC(O)N(RC)RD, 

(30) S(O)2N(RC)RD, 

(31) N(RA)S(O)2N(RC)RD, 

(32) N(RA)C(O)N(RC)RD, 

(33) N(RA)C(O)-C(O)N(RC)RD, 5 

(34) CycA, 

(35) -O-CycA, 

(36) ArylA, or 

(37) HetA; 

 10 

R3 is H, C1-6 alkyl, halogen, CN, C1-6 fluoroalkyl, OH, O-C1-6 alkyl or O-C1-6 

haloalkyl; 

R4 and R5 are each independently selected from: 

(1) H, 

(2) C1-6 alkyl, C2-6 alkenyl or C2-6 alkynyl, each optionally substituted 15 

with one or more substituents up to the maximum number allowed by 

valence selected from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, 

N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, 

S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB, 

N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, 20 

N(RA)C(O)N(RA)RB, N(RA)C(O)C(O)N(RA)RB, CycB, ArylB and 

HetB, 

(3) C1-6 haloalkyl optionally additionally substituted with one or more 

substituents up to the maximum number allowed by valence selected 

from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, N(RA)RB, 25 

C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, S(O)2RA, 

S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB, N(RA)S(O)2RB, 

N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, N(RA)C(O)N(RA)RB, 

N(RA)C(O)C(O)N(RA)RB, CycB, ArylB and HetB 
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(4) O-C1-6 alkyl in which the alkyl portion is optionally substituted with 

one or more substituents up to the maximum number allowed by 

valence selected from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, 

N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, 

S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB, 5 

N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, 

N(RA)C(O)N(RA)RB, N(RA)C(O)C(O)N(RA)RB, CycB, ArylB and 

HetB,  

(5) O-C1-6 haloalkyl, optionally additionally substituted with one or more 

substituents up to the maximum number allowed by valence selected 10 

from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, N(RA)RB, 

C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, S(O)2RA, 

S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB, N(RA)S(O)2RB, 

N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, N(RA)C(O)N(RA)RB, 

N(RA)C(O)C(O)N(RA)RB, CycB, ArylB and HetB, 15 

(6) halogen, 

(7) CN, 

(8) NO2, 

(9) N(RA)RB, 

(10) C(O)N(RA)RB, 20 

(11) C(O)RA, 

(12) C(O)-C1-6 haloalkyl, 

(13) C(O)ORA,  

(14) OC(O)RA, 

(15) OC(O)N(RA)RB, 25 

(16) SRA, 

(17) S(O)RA, 

(18) S(O)2RA, 

(19) S(O)2N(RA)RB, 

30 
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(20) N(RA)S(O)2RB, 

(21) N(RA)S(O)2N(RA)RB, 

(22) N(RA)C(O)RB,  

(23) N(RA)C(O)N(RA)RB, 

(24) N(RA)C(O)-C(O)N(RA)RB,  5 

(25) N(RA)CO2RB,  

(26) N(RC)RD, 

(27) C(O)N(RC)RD, 

(28) OC(O)N(RC)RD, 

(29) S(O)2N(RC)RD, 10 

(30) N(RA)S(O)2N(RC)RD, 

(31) N(RA)C(O)N(RC)RD, 

(32) N(RA)C(O)-C(O)N(RC)RD, 

(33) OH, 

(34) CycB, 15 

(35) ArylB, 

(36) HetB, 

(37) -J-CycB, 

(38) -J-ArylB, and 

(39) -J-HetB, 20 

or R4 and R5 on adjacent atoms may be joined together with the atoms to which they 

are attached to form a fused CycC, ArylC or HetC; 

CycA, CycB and CycC are independently a carbocyclyl which is a C3-8 cycloalkyl, a 

C5-8 cycloalkenyl, or a C7-12 bicyclic, saturated or unsaturated, non-aromatic ring 

system wherein one ring is fused to or bridged with the other ring; wherein the 25 

carbocyclyl is optionally substituted with a total of from 1 to 6 substituents, wherein: 

(i) from zero to 6 substituents are each independently: 

(1) halogen, 

(2) CN, 

(3) C1-6 alkyl, 30 

(4) OH, 
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(5) O-C1-6 alkyl, 

(6) C1-6 haloalkyl, 

(7) O-C1-6 haloalkyl,  

(8) C1-6 alkenyl, or 

(9) C1-6 alkenyl substituted with CN, and 5 

(ii) from zero to 2 substituents are each independently: 

(1) CycQ, 

(2) AryQ, 

(3) HetQ, 

(4) HetR, 10 

(5) J-CycQ, 

(6) J-AryQ, 

(7) J-HetQ, 

(8) J-HetR, 

(9) C1-6 alkyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 15 

J-AryQ, J-HetQ, or J-HetR, 

(10) C2-6 alkenyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR, or  

(11) C2-6 alkynyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR;  20 

 

ArylA, ArylB and ArylC are independently aryl which is optionally substituted with a 

total of from 1 to 8 substituents, wherein: 

(i) from zero to 8 substituents are each independently: 

(1) C1-6 alkyl, 25 

(2) C1-6 haloalkyl, which is optionally substituted with 1 to 3 

additional substituents each of which is indepednently selected 

from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, 

N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, 

S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB,  30 
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N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, 

N(RA)C(O)N(RA)RB, or N(RA)C(O)C(O)N(RA)RB,  

(3) C1-6 alkyl substituted with from 1 to 3 substituents each of 

which is independently selected from OH, O-C1-6 alkyl, 

O-C1-6 haloalkyl, CN, NO2, N(RA)RB, C(O)N(RA)RB, 5 

C(O)RA, CO2RA, SRA, S(O)RA, S(O)2RA, S(O)2N(RA)RB, 

N(RA)C(O)RB, N(RA)CO2RB, N(RA)S(O)2RB, 

N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, 

N(RA)C(O)N(RA)RB, or N(RA)C(O)C(O)N(RA)RB,  

(4) C2-6 alkenyl, 10 

(5) C2-6 alkenyl substituted with from 1 to 3 substituents each of 

which is independently OH, O-C1-6 alkyl, O-C1-6 haloalkyl, 

CN, NO2, N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, 

S(O)RA, S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, 

N(RA)CO2RB, N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, 15 

OC(O)N(RA)RB, N(RA)C(O)N(RA)RB, or 

N(RA)C(O)C(O)N(RA)RB,  

(6) C2-6 alkynyl, 

(7) C2-6 alkynyl substituted with from 1 to 3 substituents each of 

which is independently OH, O-C1-6 alkyl, O-C1-6 haloalkyl, 20 

CN, NO2, N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, 

S(O)RA, S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, 

N(RA)CO2RB, N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, 

OC(O)N(RA)RB, N(RA)C(O)N(RA)RB, or 

N(RA)C(O)C(O)N(RA)RB,  25 

(8) O-C1-6 alkyl, 

(9) O-C1-6 haloalkyl, 

(10) OH, 

(11) halogen, 
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(12) CN, 

(13) NO2, 

(14) N(RA)RB, 

(15) C(O)N(RA)RB, 

(16) C(O)RA, 5 

(17) C(O)-C1-6 haloalkyl, 

(18) C(O)ORA,  

(19) OC(O)N(RA)RB, 

(20) SRA, 

(21) S(O)RA, 10 

(22) S(O)2RA, 

(23) S(O)2N(RA)RB, 

(24) N(RA)S(O)2RB, 

(25) N(RA)S(O)2N(RA)RB, 

(26) N(RA)C(O)RB,  15 

(27) N(RA)C(O)N(RA)RB, 

(28) N(RA)C(O)-C(O)N(RA)RB, or 

(29) N(RA)CO2RB, and  

(ii) from zero to 2 substituents are each independently: 

(1) CycQ, 20 

(2) AryQ, 

(3) HetQ, 

(4) HetR, 

(5) J-CycQ, 

(6) J-AryQ, 25 

(7) J-HetQ, 

(8) J-HetR, 

(9) C1-6 alkyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, 

30 
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(10) C2-6 alkenyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR, or  

(11) C2-6 alkynyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR;  

HetA, HetB and HetC are independently a heterocyclyl or heteroaryl which is 5 

optionally substituted with a total of from 1 to 8 substituents, wherein: 

(i) from zero to 8 substituents are each independently: 

(1) C1-6 alkyl, 

(2) C1-6 haloalkyl, which is optionally substituted with 1 to 3 

additional substituents each of which is indepednently selected 10 

from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, 

N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, 

S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB, 

N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, 

N(RA)C(O)N(RA)RB, or N(RA)C(O)C(O)N(RA)RB, 15 

(3) C1-6 alkyl substituted with from 1 to 3 substituents each of 

which is independently selected from OH, O-C1-6 alkyl, 

O-C1-6 haloalkyl, CN, NO2, N(RA)RB, C(O)N(RA)RB, 

C(O)RA, CO2RA, SRA, S(O)RA, S(O)2RA, S(O)2N(RA)RB, 

N(RA)C(O)RB, N(RA)CO2RB, N(RA)S(O)2RB, 20 

N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, 

N(RA)C(O)N(RA)RB, or N(RA)C(O)C(O)N(RA)RB,  

(4) C2-6 alkenyl, 

(5) C2-6 alkenyl substituted with from 1 to 3 substituents each of 

which is independently OH, O-C1-6 alkyl, O-C1-6 haloalkyl, 25 

CN, NO2, N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, 

S(O)RA, S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, 

N(RA)CO2RB, N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB,  
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OC(O)N(RA)RB, N(RA)C(O)N(RA)RB, or 

N(RA)C(O)C(O)N(RA)RB,  

(6) C2-6 alkynyl, 

(7) C2-6 alkynyl substituted with from 1 to 3 substituents each of 

which is independently OH, O-C1-6 alkyl, O-C1-6 haloalkyl, 5 

CN, NO2, N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, 

S(O)RA, S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, 

N(RA)CO2RB, N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, 

OC(O)N(RA)RB, N(RA)C(O)N(RA)RB, or 

N(RA)C(O)C(O)N(RA)RB,  10 

(8) O-C1-6 alkyl, 

(9) O-C1-6 haloalkyl, 

(10) OH, 

(11) oxo, 

(12) halogen, 15 

(13) CN, 

(14) NO2, 

(15) N(RA)RB, 

(16) C(O)N(RA)RB, 

(17) C(O)RA, 20 

(18) C(O)-C1-6 haloalkyl, 

(19) C(O)ORA,  

(20) OC(O)N(RA)RB, 

(21) SRA, 

(22) S(O)RA, 25 

(23) S(O)2RA, 

(24) S(O)2N(RA)RB, 

(25) N(RA)S(O)2RB, 

(26) N(RA)S(O)2N(RA)RB, 
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(27) N(RA)C(O)RB,  

(28) N(RA)C(O)N(RA)RB, 

(29) N(RA)C(O)-C(O)N(RA)RB, or 

(30) N(RA)CO2RB, and  

(ii) from zero to 2 substituents are each independently: 5 

(1) CycQ, 

(2) AryQ, 

(3) HetQ, 

(4) HetR, 

(5) J-CycQ, 10 

(6) J-AryQ, 

(7) J-HetQ, 

(8) J-HetR, 

(9) C1-6 alkyl substituted with CycQ, AryQ, HetQ, HetR, J-CycQ, 

J-AryQ, J-HetQ, or J-HetR, 15 

(10) C2-6 alkenyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR, or  

(11) C2-6 alkynyl substituted with CycQ, AryQ, HetQ, HetR, 

J-CycQ, J-AryQ, J-HetQ, or J-HetR;  

each CycQ is independently C3-8 cycloalkyl or C5-8 cycloalkenyl, wherein the 20 

cycloalkyl or cycloalkenyl is optionally substituted with from 1 to 4 substituents, each 

of which is independently halogen, C1-6 alkyl, OH, O-C1-6 alkyl, C1-6 haloalkyl, or 

O-C1-6 haloalkyl; 

each AryQ is independently phenyl or naphthyl, wherein the phenyl or naphthyl is 

optionally substituted with from 1 to 5 substituents each of which is independently 25 

halogen, CN, NO2, C1-6 alkyl, C1-6 haloalkyl, OH, O-C1-6 alkyl, O-C1-6 haloalkyl, 

N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, SO2RA, 

SO2N(RA)RB, or SO2N(RA)C(O)RB; 

 

each HetQ is independently a heteroaryl which is optionally substituted with from 1 to 30 

4 substituents each of which is independently halogen, C1-6 alkyl, C1-6 haloalkyl, 
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OH, O-C1-6 alkyl, O-C1-6 haloalkyl, N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, 

SO2RA, N(RA)C(O)N(RA)RB, or N(RA)CO2RB;  

each HetR is independently a 4- to 7-membered, saturated or unsaturated, non-

aromatic heterocyclic ring containing at least one carbon atom and from 1 to 4 

heteroatoms independently selected from N, O and S, where each S is optionally 5 

oxidized to S(O) or S(O)2, and wherein the saturated or unsaturated heterocyclic ring 

is optionally substituted with from 1 to 4 substituents each of which is independently 

halogen, CN, C1-6 alkyl, OH, oxo, O-C1-6 alkyl, C1-6 haloalkyl, O-C1-6 haloalkyl, 

C(O)N(RA)RB, C(O)RA, CO2RA, or SO2RA; 

each J is independently: 10 

(i) O, 

(ii) S, 

(iii) S(O), 

(iv) S(O)2, 

(v) O-C1-6 alkylene, 15 

(vi) S-C1-6 alkylene, 

(vii) S(O)-C1-6 alkylene, 

(viii) S(O)2-C1-6 alkylene, 

(ix) N(RA), or 

(x) N(RA)-C1-6 alkylene; 20 

each RA, RB, RC and RD are independently selected from H, C1-6 alkyl and C3-

6cycloalkyl, wherein said C1-6 alkyl and C3-6cycloalkyl are optionally substituted 

with one or more substituents up to the maximum number allowed by valence 

selected from the group consisting of: halogen, OH, CN, C1-4alkoxy, C3-6cycloalkyl 

and phenyl; 25 

 

or alternatively each pair of RC and RD together with the nitrogen to which they are 

both attached form a 4- to 7-membered saturated or mono-unsaturated ring which 

optionally contains a heteroatom in addition to the N to which RC and RD are 

attached, wherein the additional heteroatom is selected from N, O, and S; wherein the 30 

ring is optionally substituted with 1 or 2 substituents each of which is independently 
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C1-6 alkyl, C(O)RA, C(O)ORA, C(O)N(RA)RB, or S(O)2RA; and wherein the 

optional S in the ring is optionally in the form of S(O) or S(O)2 

 

each aryl is independently (i) phenyl, (ii) a 9- or 10-membered bicyclic, fused 

carbocylic ring system in which at least one ring is aromatic, or (iii) an 11- to 14-5 

membered tricyclic, fused carbocyclic ring system in which at least one ring is 

aromatic; 

 

each heterocyclyl is independently (i) a 4- to 8-membered, saturated or unsaturated 

monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) a 10- to 18-10 

membered tricyclic ring system, wherein each ring in (ii) or (iii) is independent of, 

fused to, or bridged with the other ring or rings and each ring is saturated or 

unsaturated; wherein the monocyclic ring contains from 1 to 4 heteroatoms and a 

balance of carbon atoms; the bicyclic ring system or tricyclic ring system contains 

from 1 to 8 heteroatoms and a balance of carbon atoms, wherein one or more of the 15 

rings contain one or more of the heteroatoms; wherein the heteroatoms are selected 

from N, O and S; and wherein any one or more of the nitrogen and sulfur heteroatoms 

is optionally oxidized, and any one or more of the nitrogen heteroatoms is optionally 

quaternized; 

 20 

each heteroaryl is independently (i) a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, wherein 

each N is optionally in the form of an oxide, or (ii) a 9- or 10-membered 

heterobicyclic, fused ring system containing from 1 to 4 heteroatoms independently 

selected from N, O and S, wherein either one or both of the rings contain one or more 25 

of the heteroatoms, at least one ring is aromatic, each N is optionally in the form of an 

oxide, and each S in a ring which is not aromatic is optionally S(O) or S(O)2. 

 

 2. The compound according to claim 1, or a pharmaceutically 

acceptable salt thereof, of Formula Ia: 30 
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N

N
M

O

O

R2 R3

Z

K1K2

 

 

Ia, wherein K1 and K2 are each independently F, Br, Cl, OCHF2, CF3 or CN. 

 

 3. The compound of Formula Ia according to claim 2, or a 5 

pharmaceutically acceptable salt thereof, wherein: 

 

K2 is chloro and K1 is cyano, or 

K2 is bromo and K1 chloro, or 

K2 is cyano and K1 is cyano, or  10 

K2 is cyano and K1 is difluoromethoxy, or 

K2 is chloro and K1 is chloro, or 

K2 is cyano and K1 is fluoro. 

 

 4. The compound of Formula I according to claim 1, or a 15 

pharmaceutically acceptable salt thereof, wherein: 

R2 is independently: 

(1) H, 

(2) C1-3 alkyl, 

(3) CF2H, 20 

(4) CF3, 

(5) CH2CF3, 

(6) CF2CH3, 

(7) CH2OH,  

(8) CH2OCH3, 25 

(9) CH2CN, 
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(10) CH2NH2, 

(11) CH2N(H)CH3, 

(12) CH2N(CH3)2, 

(13) CH2C(O)NH2, 

(14) CH2C(O)N(H)CH3, 5 

(15) CH2C(O)N(CH3)2, 

(16) CH2C(O)CH3, 

(17) CH2CO2CH3, 

(18) CH2S(O)2CH3,  

(19) O-C1-3 alkyl, 10 

(20) OCF2H, 

(21) OCF3, 

(22) Cl, 

(23) Br, 

(24) F, 15 

(25) CN, 

(26) NO2, 

(27) NH2, 

(28) N(H)CH3, 

(29) N(CH3)2, 20 

(30) C(O)NH2, 

(31) C(O)N(H)CH3, 

(32) C(O)N(CH3)2, 

(33) C(O)CH3, 

(34) C(O)CF3, 25 

(35) CO2CH3, 

(36) S(O)2CH3, or 

(37) cyclopropyl. 

 

 30 
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5. The compound of Formula I according to claim 4, or a 

pharmaceutically acceptable salt thereof, wherein R2 is selected from H, CH3, 

CH2CH3, CF2CH3, CF2H, CF3, OCH3, OCF2H, OCF3, cyclopropyl, Cl, Br, F, or 

CN. 

 5 

 6. The compound of Formula I according to claim 5, or a 

pharmaceutically acceptable salt thereof, wherein R2 is CF3. 

 

 7. The compound according to any one of claims 1 to 6, or a 

pharmaceutically acceptable salt thereof, wherein M is CH2, or CH(CH3). 10 

 

 8. The compound according to claim 7, or a pharmaceutically 

acceptable salt thereof, wherein M is CH2. 

 

 9. The compound according to any one of claims 1 to 8, or a 15 

pharmaceutically acceptable salt thereof, wherein Z is selected from the group 

consisting of: 

N
N
H

*

O

R4

R5

 , N
NH

R4

O*

R5

, 

N
N
H

R4

O

R5

*

, 

N
H

N
*

O

R4

R5

 , 

NH

N

R4

O*

R5
, 

HN N

R5

O

R4*

, 

N

NH

O

R4 R5

*

, 

N NH

O*

R5

R4

, 

N

HN

O

R4*

R5

, 20 
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N

N
H

*

OR5

R4

, 

N

NH

R4

O

R5

*

, 

N

HN

R5

O

*

R4

 ,  

N

N
N
H

*

O

R4

, 

N N

NH

R4

O

*

, 

N
N

HN

O

*

R4

, 

N

N
H

N
*

OR4

, 
N

N

NH

O

R4

*

 ,

N

HN N

R4

O

*

, 

 

wherein * is the point of attachment to M. 5 

 10. The compound of Formula I according to claim 3, or a 

pharmaceutically acceptable salt thereof, wherein 

 

R2 is selected from H, CH3, CH2CH3, CF2CH3, CF2H, CF3, OCH3, OCF2H, 

OCF3, cyclopropyl, Cl, Br, F, or CN; 10 

R3 is H; and 

M is CH2 or CH(CH3). 

 

 11. The compound of Formula I according to claim 10, or a 

pharmaceutically acceptable salt thereof, wherein 15 
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Z is selected from the group consisting of: 

N
N
H

*

O

R5

R4

 ,  
N

N

*

R5

R4

N
N
H

O

*
R4

R5

, 
N

N

*
R4

R5

 and 

N
NH

O*
R5

R4

; 

 

 5 

wherein * is the point of attachment to M. 

 12. The compound according to any one of claims 1 to 11, or a 

pharmaceutically acceptable salt thereof, wherein: 

R4 and R5 are each independently selected from: 

(1) H, 10 

(2) C1-6 alkyl, C2-6 alkenyl or C2-6 alkynyl, each optionally substituted 

with one or more substituents up to the maximum number allowed by 

valence selected from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, 

N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, 

S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB, 15 

N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, 

N(RA)C(O)N(RA)RB, N(RA)C(O)C(O)N(RA)RB, C3-8 cycloalkyl, 

phenyl and HetB, 

(3) C1-6 haloalkyl optionally additionally substituted with one or more 

substituents up to the maximum number allowed by valence selected 20 

from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, N(RA)RB, 

C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, S(O)2RA, 

S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB, N(RA)S(O)2RB,  
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N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, N(RA)C(O)N(RA)RB, 

N(RA)C(O)C(O)N(RA)RB, C3-8 cycloalkyl, phenyl and HetB, 

(4) O-C1-6 alkyl in which the alkyl portion is optionally substituted with 

one or more substituents up to the maximum number allowed by 

valence selected from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, 5 

N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, 

S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB, 

N(RA)S(O)2RB, N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, 

N(RA)C(O)N(RA)RB, N(RA)C(O)C(O)N(RA)RB, C3-8 cycloalkyl, 

phenyl and HetB,  10 

(5) O-C1-6 haloalkyl, optionally additionally substituted with one or more 

substituents up to the maximum number allowed by valence selected 

from OH, O-C1-6 alkyl, O-C1-6 haloalkyl, CN, NO2, N(RA)RB, 

C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, S(O)2RA, 

S(O)2N(RA)RB, N(RA)C(O)RB, N(RA)CO2RB, N(RA)S(O)2RB, 15 

N(RA)S(O)2N(RA)RB, OC(O)N(RA)RB, N(RA)C(O)N(RA)RB, 

N(RA)C(O)C(O)N(RA)RB, C3-8 cycloalkyl, phenyl and HetB, 

(6) halogen, 

(7) OH, 

(8) CN 20 

(9) C(O) RA, 

(10) N(RA)RB, 

(11) C(O)N(RA)RB, 

(12) C(O)ORA,  

(13) SRA, 25 

(14) S(O)2RA, 

(15) S(O)2N(RA)RB, 

(16) C3-8 cycloalkyl, 

(17) ArylB, 

30 
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(18) HetB, 

(19) -J- C3-8 cycloalkyl, 

(20) -J-ArylB, and 

(21) -J-HetB. 

 5 

 13. The compound according to claim 1 having Formula Ib 

 

N

N

O

O

R2
N

N
H

O

K1 K2

R4

R5

 

Ib 

or a pharmaceutically acceptable salt thereof, 10 

wherein K1 and K2 are each independently F, Br, Cl, OCHF2, CF3 or CN; and 

R2 is selected from H, CH3, CH2CH3, CF2CH3, CF2H, CF3, OCH3, OCF2H, 

OCF3, cyclopropyl, Cl, Br, F, or CN. 

 

 14. The compound of Formula Ib according to Claim 13, or a 15 

pharmaceutically acceptable salt thereof, wherein R2 is CF3 and R4 is H. 

 

 15. The compound according to claim 1 having Formula Ic 

 

N

N

O

O

R2 N
H

N

K1 K2

R4

R5

O
 20 

Ic 

or a pharmaceutically acceptable salt thereof, 
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wherein K1 and K2 are each independently F, Br, Cl, OCHF2, CF3 or CN; and 

R2 is selected from H, CH3, CH2CH3, CF2CH3, CF2H, CF3, OCH3, OCF2H, 

OCF3, cyclopropyl, Cl, Br, F, or CN. 

 

 16. The compound of Formula Ic according to Claim 15, or a 5 

pharmaceutically acceptable salt thereof, wherein R2 is CF3 and R4 is H. 

 

 17. The compound according to claim 1 having Formula Id 

 

N

N

O

O

R2 N
H

N

K1 K2

R4

O R5

 10 

Id 

or a pharmaceutically acceptable salt thereof, 

wherein K1 and K2 are each independently F, Br, Cl, OCHF2, CF3 or CN; and 

R2 is selected from H, CH3, CH2CH3, CF2CH3, CF2H, CF3, OCH3, OCF2H, 

OCF3, cyclopropyl, Cl, Br, F, or CN. 15 

 

 18. The compound of Formula Id according to Claim 17, or a 

pharmaceutically acceptable salt thereof, wherein R2 is CF3 and R4 is H. 

 

 19. A compound of Formula I according to claim 1, or a 20 

pharmaceutically acceptable salt thereof, wherein the compound selected from the 

group consisting of: 

3-chloro-5-((6-oxo-1-((5-oxo-5,6-dihydropyrido[2,3-d]pyridazin-8-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile;  

3-chloro-5-((1-((5-hydroxypyrazin-2-yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-25 

dihydro pyrimidin-5-yl)oxy)benzonitrile; 
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3-chloro-5-((1-((4-methyl-5-oxo-4,5-dihydropyrazin-2-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((3-oxo-3,4-dihydropyrazin-2-yl)methyl)-4-(trifluoromethyl)-

1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-(trifluoromethyl) -5 

1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(trifluoromethyl)-1,6-dihydropyridazin-3-yl)methyl)-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-4-(trifluoromethyl)-

1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 10 

3-chloro-5-({6-oxo-1-[(6-oxo-1,6-dihydropyridazin-3-yl)(2H2)methyl]-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl}oxy)benzonitrile; 

3-chloro-5-((1-((5-(3,3-difluorocyclobutyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)- 

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-isopropyl-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-15 

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-methyloxetan-3-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2-hydroxypropan-2-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)- 

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 20 

3-chloro-5-((1-((5-(hydroxymethyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((4-methyl-6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-1,6-

dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(1-hydroxyethyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo- 25 

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(1-fluoroethyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4- 

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(fluoromethyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 30 

3-chloro-5-((1-((5-(cyclopropyl(hydroxy)methyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl) - 6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

2,5-dichloro-3-((6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-fluoro-5-((6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-4-(trifluoromethyl)- 35 

1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 
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3-((6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-4-(trifluoromethyl)-1,6-

dihydropyrimidin-5-yl)oxy)-5-(trifluoromethyl)benzonitrile; 

6-((5-(3-chloro-5-(trifluoromethyl)phenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-

1(6H)-yl)methyl)pyridazin-3(2H)-one; 

3-chloro-5-((6-oxo-1-((6-oxo-5-phenyl-1,6-dihydropyridazin-3-yl)methyl)-4-5 

(trifluoro methyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-((1-((5-bromo-1-methyl-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-

(trifluoromethy)-1,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(4-(trifluoromethoxy)phenyl)-1,6-dihydropyridazin-3-

yl)methyl)-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 10 

3-chloro-5-((1-((5-(2-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-chloro-5-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-15 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(4-chlorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3,4-difluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 20 

3-chloro-5-((1-((5-(4-(difluoromethoxy)phenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(p-tolyl)-1,6-dihydropyridazin-3-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-fluoro-4-isopropoxyphenyl)-6-oxo-1,6-dihydropyridazin-3-25 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3,5-difluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-chloro-4-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 30 

3-chloro-5-((1-((5-(2,4-difluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-chlorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(4-fluoro-3-methylphenyl)-6-oxo-1,6-dihydropyridazin-3-35 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2-fluoro-3-methylphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 
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3-chloro-5-((1-((5-(2-fluoro-5-methylphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2-chloro-4-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2-chloro-3-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-5 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2-fluoro-4-methylphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-chloro-2-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 10 

3-chloro-5-((1-((5-(2-fluoro-3-methoxyphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2-fluoro-4-methoxyphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(4-chloro-3-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-15 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(5-chloro-2-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2,5-difluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 20 

3-chloro-5-((1-((5-(4-isopropylphenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(5-fluoro-2-methylphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2-fluoro-6-methoxyphenyl)-6-oxo-1,6-dihydropyridazin-3-25 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-fluoro-4-methoxyphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-((1-((5-(4-(tert-butyl)phenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile; 30 

3-chloro-5-((1-((5-(3-cyanophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(3,4,5-trifluorophenyl)-1,6-dihydropyridazin-3-

yl)methyl)-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

35 
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3-chloro-5-((1-((5-(4-fluoro-2-methylphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2,3-dihydrobenzofuran-7-yl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-fluoro-4-methylphenyl)-6-oxo-1,6-dihydropyridazin-3-5 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(5-fluoro-2-methoxyphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-fluoro-5-methylphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 10 

3-chloro-5-((1-((5-(3-fluoro-5-methoxyphenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(2,3,4-trifluorophenyl)-1,6-dihydropyridazin-3-

yl)methyl)-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2-fluoro-5-methoxyphenyl)-6-oxo-1,6-dihydropyridazin-3-15 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2,3-dihydrobenzofuran-5-yl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(1H-pyrazol-5-yl)-1,6-dihydropyridazin-3-yl)methyl)-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 20 

3-chloro-5-((1-((5-cyclopropyl-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(4-(methylsulfonyl)phenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

4-(6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-1(6H)-25 

yl)methyl)-3-oxo-2,3-dihydropyridazin-4-yl)-2-fluorobenzonitrile; 

3-chloro-5-((1-((5-(4-(2,2-difluoro-1-hydroxyethyl)phenyl)-6-oxo-1,6-

dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-

yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(3-(methylsulfonyl)phenyl)-6-oxo-1,6-dihydropyridazin-3-30 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(1H-pyrazol-4-yl)-1,6-dihydropyridazin-3-yl)methyl)-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(1-methyl-1H-pyrazol-4-yl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 35 

3-chloro-5-((6-oxo-1-((6-oxo-5-(pyridin-3-yl)-1,6-dihydropyridazin-3-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 
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3-chloro-5-((1-((5-(6-methoxypyridin-3-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(4-cyanophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(1-methyl-1H-pyrazol-5-yl)-6-oxo-1,6-dihydropyridazin-3-5 

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(4-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(6-fluoropyridin-3-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 10 

3-chloro-5-((1-((5-(2-methoxypyridin-4-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(5-methylpyridin-3-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(pyridin-4-yl)-1,6-dihydropyridazin-3-yl)methyl)-4-15 

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(5-fluoropyridin-3-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(6-methylpyridin-3-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 20 

5-(6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-1(6H)-

yl)methyl)-3-oxo-2,3-dihydropyridazin-4-yl)nicotinonitrile; 

3-chloro-5-((1-((5-(5-methoxypyridin-3-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(6-chloropyridin-3-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-25 

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(2-fluoropyridin-3-yl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(quinolin-3-yl)-1,6-dihydropyridazin-3-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 30 

3-((1-((5-(4-(1-amino-2,2,2-trifluoroethyl)phenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)-5-

chlorobenzonitrile; 

3-((1-((5-bromo-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-(trifluoromethyl)-

1,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile; 35 

3-chloro-5-((1-((5-chloro-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 
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3-chloro-5-((1-((5-(dimethylamino)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(1H-pyrazol-1-yl)-1,6-dihydropyridazin-3-yl)methyl)-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile;  3-chloro-5-((6-oxo-

1-((6-oxo-5-(1H-1,2,3-triazol-1-yl)-1,6-dihydropyridazin-3-yl)methyl)-4-5 

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-1(6H)-

yl)methyl)-3-oxo-2,3-dihydropyridazine-4-carbonitrile; 

3-chloro-5-((1-((5-(methylsulfonyl)-6-oxo-1,6-dihydropyridazin-3-yl) methyl)- 6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 10 

3-chloro-5-((1-((5-(ethylsulfonyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)- 6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(5-fluoropyridin-2-yl)-6-oxo-1,6-dihydropyridazin-3-yl) methyl) -

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(5-chloropyridin-2-yl)-6-oxo-1,6-dihydropyridazin-3-yl) methyl)-15 

6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

methyl 6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4- (trifluoromethyl)pyrimidin-1(6H)-

yl) methyl) -3- oxo-2,3-dihydropyridazine-4-carboxylate; 

6-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-1(6H)-

yl)methyl)-3-oxo-2,3-dihydropyridazine-4-carboxamide; 20 

3-chloro-5-((1-((5-(difluoromethyl)-6-oxo-1,6-dihydropyridazin-3-yl) methyl) -6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-5-(2,2,2-trifluoro-1-hydroxyethyl)-1,6-dihydro 

pyridazin-3-yl)methyl)-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-

yl)oxy)benzonitrile; 25 

3-chloro-5-((1-((5-(1,1-difluoroethyl)-6-oxo-1,6-dihydropyridazin-3-yl) methyl) -6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-((1-((5-acetyl-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-4- (trifluoro methyl)-

1,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile; 

3-chloro-5-((1-((5-methoxy-6-oxo-1,6-dihydropyridazin-3-yl) methyl) -6-oxo-4- 30 

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-hydroxy-6-oxo-1,6-dihydropyridazin-3-yl) methyl) -6-oxo-4- 

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(4-fluorophenoxy)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4- (trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 35 

3-chloro-5-((1-((5-(difluoromethoxy)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-

oxo-4- (trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 
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3-chloro-5-((6-oxo-1-((3-oxo-6-phenyl-2,3-dihydropyridazin-4-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-(1-methyl-1H-pyrazol-4-yl)-3-oxo-2,3-dihydropyridazin-4-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-(4-fluorophenyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-5 

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-(3-fluorophenyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-(1-methyl-1H-pyrazol-5-yl)-3-oxo-2,3-dihydropyridazin-4-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 10 

3-chloro-5-((1-((6-(4-(difluoromethoxy)phenyl)-3-oxo-2,3-dihydropyridazin-4-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((3-oxo-6-(4-(trifluoromethoxy)phenyl)-2,3-dihydropyridazin-4-

yl)methyl)-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-cyclopropyl-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-15 

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((3-oxo-6-(1H-pyrazol-4-yl)-2,3-dihydropyridazin-4-yl)methyl)-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((3-oxo-6-(4-(trifluoromethyl)phenyl)-2,3-dihydropyridazin-4-

yl)methyl)-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 20 

3-chloro-5-((1-((6-(2,3-difluorophenyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-(3,4-difluorophenyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

4-(5-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-1(6H)-25 

yl)methyl)-6-oxo-1,6-dihydropyridazin-3-yl)-2-fluorobenzonitrile; 

3-chloro-5-((1-((6-(4-chloro-3-fluorophenyl)-3-oxo-2,3-dihydropyridazin-4-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((3-oxo-6-(pyridin-3-yl)-2,3-dihydropyridazin-4-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 30 

3-chloro-5-((1-((6-(4-(2,2-difluoro-1-hydroxyethyl)phenyl)-3-oxo-2,3-

dihydropyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-

yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((3-oxo-6-(1H-pyrrolo[2,3-b]pyridin-4-yl)-2,3-

dihydropyridazin-4-yl)methyl)-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-35 

yl)oxy)benzonitrile; 
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3-chloro-5-((1-((1-methyl-3,6-dioxo-1,2,3,6-tetrahydropyridazin-4-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-(difluoromethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-(1,1-difluoroethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-5 

oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-((1-((2-(tert-butyl)-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile; 

3-Chloro-5-[6-oxo-1-(6-oxo-2-trifluoromethyl-1,6-dihydro-pyrimidin-5-ylmethyl)-4- 

trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy]-benzonitrile; 10 

3-chloro-5-((1-((2-(methylthio)-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((2-methyl-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((4-cyclopropyl-6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-1,6-15 

dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((2-hydroxy-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-4-(trifluoromethyl)-

1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 20 

3-chloro-5-((1-((2-(methylamino)-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((4-methoxy-2-(methylamino)pyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-Chloro-5-{6-oxo-1-[6-oxo-2-(2,2,2-trifluoro-ethoxy)-1,6-dihydro-pyrimidin-5-25 

ylmethyl]-4-trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy}-benzonitrile; 

3-Chloro-5-{1-[2-(4-fluoro-phenoxy)-6-oxo-1,6-dihydro-pyrimidin-5-ylmethyl]-6-

oxo-4-trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy}-benzonitrile; 

3-Chloro-5-[1-(2-dimethylamino-6-oxo-1,6-dihydro-pyrimidin-5-ylmethyl)-6-oxo-4-

trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy]-benzonitrile; 30 

3-Chloro-5-[6-oxo-1-(6-oxo-2-pyrazol-1-yl-1,6-dihydro-pyrimidin-5-ylmethyl)-4-

trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy]-benzonitrile; 

3-((1-((2-amino-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-(trifluoromethyl)-

1,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile; 

3-chloro-5-((1-((2-ethyl-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-35 

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 



273 

 

3-chloro-5-((1-((2-cyclopropyl-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((2-(4-fluorophenyl)-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

5-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-1(6H)-5 

yl)methyl)-6-oxo-1,6-dihydropyrimidine-2-carboxamide; 

5-((5-(3-chloro-5-cyanophenoxy)-6-oxo-4-(trifluoromethyl)pyrimidin-1(6H)-

yl)methyl)-6-oxo-1,6-dihydropyrimidine-2-carbonitrile; 

3-((1-((2-acetyl-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-4-(trifluoromethyl)- 

1,6-dihydropyrimidin-5-yl)oxy)-5-chlorobenzonitrile; 10 

3-chloro-5-((1-((2-(difluoromethyl)-6-oxo-1,6-dihydropyrimidin-5-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-2-(1H-pyrrolo[2,3-b]pyridin-4-yl)-1,6-

dihydropyrimidin-5-yl)methyl)-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-

yl)oxy)benzonitrile; 15 

3-chloro-5-((1-((2-(4-(difluoromethoxy)phenyl)-6-oxo-1,6-dihydropyrimidin-5-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((6-oxo-1-((6-oxo-1,4,5,6-tetrahydro-1,2,4-triazin-3-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-Chloro-5-[6-oxo-1-(8-oxo-4,6,7-triaza-spiro[2.5]oct-5-en-5-ylmethyl)-4-20 

trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy]-benzonitrile; 

3-Chloro-5-[1-(5-hydroxymethyl-6-oxo-1,4,5,6-tetrahydro-[1,2,4]triazin-3-ylmethyl)-

6-oxo-4-trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy]-benzonitrile; 

3-Chloro-5-[1-(5-methyl-6-oxo-1,4,5,6-tetrahydro-[1,2,4]triazin-3-ylmethyl)-6-oxo-4-

trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy]-benzonitrile; 25 

3-Chloro-5-[1-(5-methyl-6-oxo-1,4,5,6-tetrahydro-[1,2,4]triazin-3-ylmethyl)-6-oxo-4-

trifluoromethyl-1,6-dihydro-pyrimidin-5-yloxy]-benzonitrile; 

3-chloro-5-((6-oxo-1-((5-oxo-6-(trifluoromethyl)-4,5-dihydro-1,2,4-triazin-3-

yl)methyl)-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((4-(difluoromethyl)-6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl) methyl)-30 

1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

2-fluoro-3-(6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-4-(trifluoro methyl)-

1,6-dihydropyrimidin-5-yloxy)benzonitrile; 

3-chloro-5-(4-(difluoromethoxy)-6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-

1,6-dihydropyrimidin-5-yloxy)benzonitrile; 35 

3-(difluoromethoxy)-5-(6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yloxy)benzonitrile; 
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5-fluoro-2-methyl-3-(6-oxo-1-((6-oxo-1,6-dihydropyridazin-3-yl)methyl)-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yloxy)benzonitrile; 

2-fluoro-3-((1-((5-(4-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((5-(4-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-4-5 

methyl-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-(difluoromethoxy)-5-((1-((5-(4-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-

yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

5-fluoro-3-((1-((5-(4-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-6-oxo-

4-(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)-2-methylbenzonitrile; 10 

3-chloro-5-((1-((5-(4-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-yl)methyl)-4-

methyl- 6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((4-(1,1-difluoroethyl)-1-((5-(4-fluorophenyl)-6-oxo-1,6-

dihydropyridazin-3-yl) methyl)-6-oxo- 1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-((4-(1,1-difluoroethyl)-1-((5-(4-fluorophenyl)-6-oxo-1,6-dihydropyridazin-3-15 

yl)methyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)-2-fluorobenzonitrile; 

3-chloro-5-((4-(difluoromethyl)-1-((6-(difluoromethyl)-3-oxo-2,3-dihydropyridazin-

4-yl)methyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-((1-((6-(difluoromethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)-2-fluorobenzonitrile; 20 

3-chloro-5-((4-(1,1-difluoroethyl)-1-((6-(difluoromethyl)-3-oxo-2,3-

dihydropyridazin-4-yl)methyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-(difluoromethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-

methyl-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-((4-(1,1-difluoroethyl)-1-((6-(difluoromethyl)-3-oxo-2,3-dihydropyridazin-4-25 

yl)methyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)-2-fluorobenzonitrile; 

3-((1-((6-(1,1-difluoroethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-

(trifluoromethyl) -1,6-dihydropyrimidin-5-yl)oxy)-2-fluorobenzonitrile;  

3-chloro-5-((1-((6-(1,1-difluoroethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-

(difluoromethyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 30 

3-chloro-5-((4-(1,1-difluoroethyl)-1-((6-(1,1-difluoroethyl)-3-oxo-2,3-

dihydropyridazin-4-yl)methyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-(1,1-difluoroethyl)-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-

methyl-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; and 

3-((4-(1,1-difluoroethyl)-1-((6-(1,1-difluoroethyl)-3-oxo-2,3-dihydropyridazin-4-35 

yl)methyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)-2-fluorobenzonitrile; 
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3-chloro-5-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-

(trifluoromethyl)-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-

(difluoromethyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-chloro-5-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-(1,1-5 

difluoroethyl)-6-oxo-1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

3-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-

1,6-dihydropyrimidin-5-yl)oxy)-5-(difluoromethyl)benzonitrile; 

3-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-(1,1-difluoroethyl)-6-

oxo-1,6-dihydropyrimidin-5-yl)oxy)-5-(difluoromethyl)benzonitrile; 10 

3-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-

1,6-dihydropyrimidin-5-yl)oxy)benzonitrile; 

5-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-(1,1-difluoroethyl)-6-

oxo-1,6-dihydropyrimidin-5-yl)oxy)isophthalonitrile; 

3-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-(1,1-difluoroethyl)-6-15 

oxo-1,6-dihydropyrimidin-5-yl)oxy)-5-fluorobenzonitrile; 

3-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-

dihydropyrimidin-5-yl)oxy)-5-fluorobenzonitrile; 

3-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-(1,1-difluoroethyl)-6-oxo-1,6-

dihydropyrimidin-5-yl)oxy)benzonitrile; 20 

5-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-1,6-

dihydropyrimidin-5-yl)oxy)isophthalonitrile; 

3-((1-((6-chloro-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-4-(difluoromethyl)-6-oxo-1,6-

dihydropyrimidin-5-yl)oxy)-5-(difluoromethyl)benzonitrile; 

3-((1-((6-bromo-3-oxo-2,3-dihydropyridazin-4-yl)methyl)-6-oxo-4-(trifluoromethyl)-25 

1,6-dihydropyrimidin-5-yl)oxy)benzonitrilel; 

or a pharmaceutically acceptable salt of any of the foregoing compounds. 

  

 20. A pharmaceutical composition comprising an effective amount 

of the compound according to any one of claims 1 to 19, or a pharmaceutically 30 

acceptable salt thereof, and a pharmaceutically acceptable carrier. 

 

 21. Use of the compound according to any one of claims 1 to 19 or 

a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the 

prophylaxis or treatment of infection by HIV or for the prophylaxis, treatment, or 35 

delay in the onset of AIDS in a subject in need thereof.  
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22. The use of claim 21, further comprising one or more HIV

antiviral agent selected from the group consisting of HIV protease inhibitors, HIV 

integrase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, nucleoside 5 

HIV reverse transcriptase inhibitors, HIV fusion inhibitors, and HIV entry inhibitors. 

23. A compound according to any one of claims 1 to 19, or a

pharmaceutically acceptable salt thereof, for use in the preparation of a medicament 

for the prophylaxis or treatment of infection by HIV or for the prophylaxis, treatment, 10 

or delay in the onset of AIDS in a subject in need thereof. 

24. Use of a compound according to any one of claims 1 to 19 in

the manufacture of a medicament for the prophylaxis or treatment of infection by HIV 

or for the prophylaxis, treatment, or delay in the onset of AIDS in a subject in need 15 

thereof. 

25. The pharmaceutical composition of claim 20 further

comprising one or more HIV antiviral agent selected from the group consisting of 

HIV protease inhibitors, HIV integrase inhibitors, non-nucleoside HIV reverse 

transcriptase inhibitors, nucleoside HIV reverse transcriptase inhibitors, HIV fusion 20 

inhibitors, and HIV entry inhibitors. 

26. A compound

. 25 

27. A pharmaceutically acceptable salt of a compound

.
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28. A pharmaceutical composition comprising an effective amount

of the compound according to claim 26 or the pharmaceutically acceptable salt according 

to claim 27 and a pharmaceutically acceptable carrier. 
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 29.   The pharmaceutical composition of claim 28 further 

comprising one or more HIV antiviral agent selected from the group consisting of 

HIV protease inhibitors, HIV integrase inhibitors, non-nucleoside HIV reverse 

transcriptase inhibitors, nucleoside HIV reverse transcriptase inhibitors, HIV fusion 

inhibitors, and HIV entry inhibitors. 5 

 

 30. Use of the compound according to claim 26 or the 

pharmaceutically acceptable salt according to claim 27, in the manufacture of a 

medicament for the prophylaxis or treatment of infection by HIV or for the 

prophylaxis, treatment, or delay in the onset of AIDS in a subject in need thereof. 10 

 

 31.   The use of claim 30 further comprising one or more HIV 

antiviral agent selected from the group consisting of HIV protease inhibitors, HIV 

integrase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, nucleoside 

HIV reverse transcriptase inhibitors, HIV fusion inhibitors, and HIV entry inhibitors. 15 

 

 32.   A compound  

 

. 

 33.   A pharmaceutically acceptable salt of a compound  20 

 

. 

 

 34.   A pharmaceutical composition comprising an effective amount 

of the compound according to claim 32 or the pharmaceutically acceptable salt according 25 

to claim 33, and a pharmaceutically acceptable carrier. 
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 35.   The pharmaceutical composition of claim 34 further 

comprising one or more HIV antiviral agent selected from the group consisting of 

HIV protease inhibitors, HIV integrase inhibitors, non-nucleoside HIV reverse 

transcriptase inhibitors, nucleoside HIV reverse transcriptase inhibitors, HIV fusion 5 

inhibitors, and HIV entry inhibitors. 

 

 36.  Use of the compound according to claim 32 or the 

pharmaceutically acceptable salt according to claim 33,  in the manufacture of a 

medicament for the prophylaxis or treatment of infection by HIV or for the 10 

prophylaxis, treatment, or delay in the onset of AIDS in a subject in need thereof. 
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 37. The use of claim 36 further comprising one or more HIV 

antiviral agent selected from the group consisting of HIV protease inhibitors, HIV 

integrase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, nucleoside 

HIV reverse transcriptase inhibitors, HIV fusion inhibitors, and HIV entry inhibitors. 5 

 

 38.   A compound  

 

  . 

 39.   A pharmaceutically acceptable salt of a compound  10 

 

. 

 

 40.   A pharmaceutical composition comprising an effective amount 

of the compound according to claim 38 or the pharmaceutically acceptable salt according 15 

to claim 39, and a pharmaceutically acceptable carrier. 

  

 41.   The pharmaceutical composition of claim 40 further 

comprising one or more HIV antiviral agent selected from the group consisting of 

HIV protease inhibitors, HIV integrase inhibitors, non-nucleoside HIV reverse 20 

transcriptase inhibitors, nucleoside HIV reverse transcriptase inhibitors, HIV fusion 

inhibitors, and HIV entry inhibitors. 

 

 42. Use of the compound according to claim 38 or the 

pharmaceutically acceptable salt according to claim 39, in the manufacture of a 25 

medicament for the prophylaxis or treatment of infection by HIV or for the 

prophylaxis, treatment, or delay in the onset of AIDS in a subject in need thereof. 
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 43. The use of claim 42 further comprising one or more HIV 

antiviral agent selected from the group consisting of HIV protease inhibitors, HIV 

integrase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, nucleoside 

HIV reverse transcriptase inhibitors, HIV fusion inhibitors, and HIV entry inhibitors. 5 
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 44.   A compound  

 

. 

 45.   A pharmaceutically acceptable salt of a compound  5 

 

. 

 

 46.   A pharmaceutical composition comprising an effective amount 

of the compound according to claim 44 or the pharmaceutically acceptable salt according 10 

to claim 45, and a pharmaceutically acceptable carrier. 

 

 47.   The pharmaceutical composition of claim 46 further 

comprising one or more HIV antiviral agent selected from the group consisting of 

HIV protease inhibitors, HIV integrase inhibitors, non-nucleoside HIV reverse 15 

transcriptase inhibitors, nucleoside HIV reverse transcriptase inhibitors, HIV fusion 

inhibitors, and HIV entry inhibitors. 

 

 48. Use of the compound according to claim 44 or the 

pharmaceutically acceptable salt according to claim 45, in the manufacture of a 20 

medicament for the prophylaxis or treatment of infection by HIV or for the 

prophylaxis, treatment, or delay in the onset of AIDS in a subject in need thereof. 

 

 49. The use of claim 48 further comprising one or more HIV 

antiviral agent selected from the group consisting of HIV protease inhibitors, HIV 25 

integrase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, nucleoside 

HIV reverse transcriptase inhibitors, HIV fusion inhibitors, and HIV entry inhibitors. 
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 50.   A compound  

 

  . 
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 51.   A pharmaceutically acceptable salt of a compound  

  

. 

 

 52.   A pharmaceutical composition comprising an effective amount 5 

of the compound according to claim 50 or the pharmaceutically acceptable salt according 

to claim 51, and a pharmaceutically acceptable carrier. 

  

 53.   The pharmaceutical composition of claim 52 further 

comprising one or more HIV antiviral agent selected from the group consisting of 10 

HIV protease inhibitors, HIV integrase inhibitors, non-nucleoside HIV reverse 

transcriptase inhibitors, nucleoside HIV reverse transcriptase inhibitors, HIV fusion 

inhibitors, and HIV entry inhibitors. 

 

 54.   Use of the compound according to claim 50 or the 15 

pharmaceutically acceptable salt according to claim 51, in the manufacture of a 

medicament for the prophylaxis or treatment of infection by HIV or for the 

prophylaxis, treatment, or delay in the onset of AIDS in a subject in need thereof. 

 

 55.   The use of claim 54 further comprising one or more HIV 20 

antiviral agent selected from the group consisting of HIV protease inhibitors, HIV 

integrase inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, nucleoside 

HIV reverse transcriptase inhibitors, HIV fusion inhibitors, and HIV entry inhibitors. 

 

 56. A pharmaceutical composition comprising an effective amount of 25 

the compound according to any one of claims 1 to 19, 26, 27, 32, 33, 38, 39, 44, 45, 50, or 

51,  and one or more HIV antiviral selected from: 

abacavir, abacavir sulfate, 

abacavir +lamivudine,  

abacavir + lamivudine + zidovudine,  

amprenavir, 

atazanavir, atazanavir sulfate, 
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zidovudine,  

capravirine 

darunavir,  

zalcitabine,  

didanosine,  

enteric coated didanosine 

delavirdine, 

efavirenz,  

efavirenz + emtricitabine + tenofovir disoproxil fumarate,  

EFdA (4'-ethynyl-2-fluoro-2'-deoxyadenosine) 
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emtricitabine,  

emtricitabine + tenofovir disoproxil fumarate,  

emvirine,  

enfuvirtide,  

etravirine, 

fosamprenavir calcium,  

indinavir, indinavir sulfate,  

lamivudine,  

lamivudine + zidovudine,  

lopinavir, 

lopinavir + ritonavir,  

maraviroc,  

nelfinavir, nelfinavir mesylate, 

nevirapine,  

PPL-100, 

raltegravir, 

ritonavir,  

saquinavir, saquinavir mesylate, 

stavudine,  

tenofovir disoproxil fumarate, 

tenofovir hexadecyloxypropyl, 

tipranavir. 

 

 57. Use of the compound according to any one of claims 1 to 19, 26, 

27, 32, 33, 38, 39, 44, 45, 50, or 51, and one or more HIV antiviral in the manufacture of 

a medicament for the prophylaxis or treatment of infection by HIV or for the 

prophylaxis, treatment, or delay in the onset of AIDS wherein the one or more HIV 5 

antiviral is selected from: 

 

abacavir, abacavir sulfate, 

abacavir +lamivudine,  

abacavir + lamivudine + zidovudine,  

amprenavir, 

atazanavir, atazanavir sulfate, 

zidovudine,  
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capravirine 

darunavir,  

zalcitabine,  

didanosine,  
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enteric coated didanosine 

delavirdine, 

efavirenz,  

efavirenz + emtricitabine + tenofovir disoproxil fumarate,  

EFdA (4'-ethynyl-2-fluoro-2'-deoxyadenosine) 

emtricitabine,  

emtricitabine + tenofovir disoproxil fumarate,  

emvirine,  

enfuvirtide,  

etravirine, 

fosamprenavir calcium,  

indinavir, indinavir sulfate,  

lamivudine,  

lamivudine + zidovudine,  

lopinavir, 

lopinavir + ritonavir,  

maraviroc,  

nelfinavir, nelfinavir mesylate, 

nevirapine,  

PPL-100, 

raltegravir, 

ritonavir,  

saquinavir, saquinavir mesylate, 

stavudine,  

tenofovir disoproxil fumarate, 

tenofovir hexadecyloxypropyl, 

tipranavir. 
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