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TITLE OF THE INVENTION
ISOQUINOLINE POTASSIUM CHANNEL INHIBITORS

BACKGROUND OF THE INVENTION

The present invention relates broadly to compounds that are useful as potassium channel
inhibitors. Compounds in this class may be useful as Kv1.5 antagonists for treating and preventing
cardiac arrhythmias, and the like, and as Kv1.3 inhibitors for treatment of Immunosuppression,
autoimmune diseases, and the like.

Voltage gated potassium channels (Kv) are multimeric 1membrane proteins cofnposed of
four o subunits and are often associated with accessory [ subunits. Kv channels are typically closed at
resting membrane potentials, but open upon membr;ane depolarization. They are involved in the
repolarization of the action potential and thus in the electrical excitability of nerve and muscle fibers.
The Kvl1 class of potassium channels 1s comprised of at least seven family members, named Kvl1.1,
Kv1.3, Kvl1.5, etc. Functional voltage-gated K™ channels may exist eithier as homo-oligomers composed
of 1dentical subunits, or hetero-oligomers of different subunit composition. This phenomenon is thought
to account for the wide diversity of K* channels. However, subunit comapositions of native K channels
and the physiologic role that particular :chiannels play are, 1n most cases, still unclear.

The Kv1.3 Voltage-—gatéd potassium channel 1s found in. neurons, blood cells, osteoclasts
and T-lymphocytes. Membrane depolarization by Kv1.3 inhibition has been shown to be an effective
method to prevent T-cell proliferation and therefore has applications in many autoimmune conditions.
Inhibition of K* channels in the plasma membrane of human T-lymphocytes has been postulated to play a
role in eliciting immunosuppressive responses by regulating intracellular Ca™ homeostasis, which has
been found to be important in T-cell activation. Blockade of the Kv1.3 channel has been proposed as a
novel mechanism for eliciting an immunosuppressant response (Chandy et al., J. Exp. Med. 160: 369,
1984; Decoursey et al., Nature, 307: 465, 1984). However, the K™ chananel blockers employed in these
early studies were non-selective. In later studies, Margatoxin, which blocks only Kv1.3 in T-cells, was
shown to exhibit immunosuppressant activity in both in vitro and in vivo models. (Lin ef al., J. Exp.
Med, 177: 637, 1993). The therapeutic utility of this compound, howev er, is limited by its potent

toxiéity. Recently, a class of compounds has been reported that may be an attractive alternative to the

" above-mentioned drugs (U.S. Patent Nos. 5,670,504, 5,631,282; 5,696,156, 5,679,705, and 5,696,156).

While addressing some of the activity/toxicity problems of previous drugs, these compounds tend to be
of large molecular weight and are generally produced by synthetic manipulation of a natural product,
isolation of which 1s cumbersome and labor intensive.

Atrial fibrillation (AF) is the most common sustained cardiac arrhythmia in clinical

practice and is likely to increase in prevalence with the aging of the population. Conservative estimates

-1 -
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indicate that AF affects >2 million Americans, represents over 5% of all admissions for cardiovascular
diseases and leads to a 3- to 5-fold increase 1n the risk of stroke (Kannel et al, Am. J. Cardiol., 82:2N-9
N, 1998). While AF is rarely fatal, it can impair cardiac function and lead to complications such as the
development of congestive heart failure, thromboembolism, or ventricular fibrillation.

Reentrant excitation (reentry) has been shown to be a prominent mechanism underlying
supraventricular arrhythmias in man (Nattel, S., Nature, 415:219-226, 2002). Reentrant excitation
requires a critical balance between slow conduction velocity and sufficiently brief refractory periods to
allow for the initiation and maintenance of multiple reentry circuits to coexist simultaneously and sustain
AF. Increasing myocardial refractoriness by prolonging action potential duration (APD) prevents and/or
terminates reentrant arrhythmias. Action potential duration 1s determined by the contributions of the
repolarizing potassium currents Iy,, Ik, and Ix,., and the transient outward current, 1. Blockers of any
one of these currents would therefore be expected to increase the APD and produce antiarrhythmic
effects.

~ Currently available antiarrhythmic agents have been developed for the treatment of
ventricular and atnal/supraventricular arrhythmias. Malignant ventricular arrhythmias are immediately
life-threatening and require emergency care. Drug therapy for ventricular arrhythmia includes Class Ia
(eg. procainamide, quinidine), Class Ic (eg. flecainide, propafenone), and Class III (amiodarone) agents,
which pose significant risks of proarrhythmia. These Class I and III drugs have been shown to convert
AF to sinus rhythm and to prevent recurrence of AF (Mounsey, JP, DiMarco, JP, Circulation, (2000)
102:2665-2670), but pose an unacceptable risk of potentially lethal ventricular proarrhythmia and thus
may mcrease mortality (Pratt, CM, Moye, LA, Am J. Cardiol., 65:20B-29B, 1990; Waldo et al, Lancet,
348:7-12, 1996; Torp-Pedersen et al, Expert Opin. Invest. Drugs, 9:2695-2704, 2000). These
observations demonstrate a clear unmet medical need to develop safer and more efficacious drugs for the
treatment of atrial arrhythmaias.

Class III antiarrhythmic agents cause a selective prolongation of the APD without
significant depression of cardiac conduction or contractile function. The only selective Class III drug
approved for clinical use in atrial fibrillation is dofetilide, which mediates its anti-arrhythmic effects by
blocking I, the rapidly activating component of Iy found in both atrium and ventricle in humans
(Mounsey, JP, DiMarco, JP, Circulation, (2000) 102:2665-2670). Since I, blockers increase APD and
refractoriness both in atria and ventricle without affecting conduction per se, theoretically they represent
potentially usetul agents for the treatment of arrhythmias like AF (Torp-Pedersen, et al, Expert Opin.
Invest. Drugs, 9:2695-2704, 2000). However, these agents have the major liability of an enhanced risk of
proarrhythmia at slow heart rates. For example, torsades de points has been observed when these
compounds are utilized (Roden, D.M. “Current Status of Class Il Antiarrhythmic Drug Therapy”, Am J.
Cardiol., 72:44B-49B, 1993). This exaggerated effect at slow heart rates has been termed “reverse

. . -
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frequency-dependence”, and is in contrast to frequency-independent or forward frequency-dependent
actions (Hondeghem, L.M. “Development of Class III Antiarrhythmic Agents”. J. Cardiovasc.
Pharmacol., (1992) 20 (Suppl. 2):S17-S22). Amiodarone has been shown to possess interesting Class III
properties (Singh B.N., Vaughan Willlams E.M. “A Third Class Of Anti-Arrhythmic Action: Effects On
Atnial And Ventricular Intracellular Potentials And Other Pharmacological Actions On Cardiac Muscle,
of MJ 1999 and AH 3747” Br. J. Pharmacol., 39:675-689, 1970; Singh B.N., Vaughan Williams E. M,
“The Effect Of Amiodarone, A New Anti-Anginal Drug, On Cardiac Muscle”, Br. J. Pharmacol.,
39:657-667, 1970), although it 1s not a selective Class III agent because it effects multiple ion channels;
additionally, 1ts use is severely limited due to its side effect profile (Nademanee, K. “The Amiodarone
Odyssey”. J. Am. Coll. Cardiol., 20:1063-1065, 1992; Fuster et al, Circulation, 104:2118-2150, 2001;
Bril, A. Curr. Opin. Pharmacol. 2:154-159, 2002). Thus, currently available agents such as amiodarone
and Class III drugs confer a significant risk of adverse effects including the development of potentially
lethal ventricular proarrhythmia.

The ultrarapid delayed rectifier K' current, Ix,., has been observed specifically in human

- atrium and not 1n ventricle. The molecular correlate of Ik, in the human atrium is the potassium channel

designated Kv1.5. Kv1.5 mRNA (Bertaso, Sharpe, Hendry, and James, Basic Res. Cardiol., 97:424-433,
2002) and protein (Mays, Foose, Philipson, and Tamkun, J. Clin. Invest. , 96:282-292, 1995) have been
detected in human atrial tissue. In intact human atrial myocytes, an ultra-rapidly activating delayed
rectifier K" current (Ix,,), also known as the sustained outward current, I, or L., has been identified and
this current has properties and kinetics identical to those expressed by the human K" channel clone
(hKv1.5, HK2) [Wang, Fermini and Nattel, Circ. Res., 73:1061-1076, 1993: Fedida et al., Circ. Res.
73:210-216, 1993; Snyders, Tamkun and Bennett, J. Gen. Physiol., 101:513-543, 1993] and a similar
clone from rat brain (Swanson et al., Neuron, 4:929-939, 1990). Furthermore, because of its rapidity of
activation and limited slow inactivation, Ig, is believed to contribute significantly to repolarization in
human atrium. Consequently, a specific blocker of I, that is a compound which blocks Kv1.5, would
overcome the shortcoming of other compounds by prolonging refractoriness through retardation of the
repolanzation in the human atrium without causing the delays in ventricular repolarization that underlie
arrhythmogenic afterdepolarizations and acquired long QT syndrome observed during treatment with *
current Class III drugs. Kv1.5 blockers exhibiting these properties have been described (Peukert et al, J.
Med. Chem., 46:486-498, 2003; Knobloch et al, Naunyn-Schmedieberg’s Arch. Pharmacol. 366:482-287,
2002; Merck & Co., Inc. W0O0224655, 2002).

‘ The compounds described 1n this invention represent a novel structural class of Kv1.5

antagonist.
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SUMMARY OF THE INVENTION

This invention relates to potassium channel inhibitors of general structural Formula I

R O
RS R?
N

RY %\CN
R10
@
|

The compounds of this invention are useful in the treatment and prevention of cardiac

arrhythmias, and the like. Also within the scope of this invention are pharmaceutical formulations
comprising a compound of Formula I and a pharmaceutical carrier and their uses thereot.

The invention further relates to the use of a compound as defined herein for treating or
preventing a condition that is selected from the group consisting of atrial flutter, atrial arrhythmia and
supraventricular tachycardia..

There is further provided the use of a compound of the invention with a Compound
selected from one of the classes of compounds consisting of antiarrhythmic agents having Kv1.5
blocking activity, ACE inhibitors, angiotensin II antagonists, cardiac glycosides, L-type calcium channel
blockers, T-type calcium channel blockers, selective and nonselective beta blockers, endothelin
antagonists, thrombin inhibitors, aspirin, nonselective NSAIDs, warfarin, factor Xa inhibitors, low
molecular weight heparin, unfractionéted heparin, clopidogrel, ticlopidine, IIb/IIla receptor antagonists,
SHT receptor antagonists, integrin receptor antagonists, thromboxane receptor antagonists, TAFI

inhibitors and P2T receptor antagonists for treating cardiac arrythmia.

DETAILED DESCRIPTION OF THE DISCLOSURE

The invention is a compound of formula I

or a pharmaceutically acceptable salt, crystal form, or hydrate, wherein:
A1s

a) an aryl ring, wherein any stable aryl ring atom is independently unsubstituted or substituted with
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1) halogen,

2) NO2,

3) CN,

4) CR46=C(R47R438),
5) C =€ R46,

6) (CRIRJ);OR46

7) (CRIR))N(R#6R#7),
8) (CRIRJ); C(O)R49,
9) (CRIRJ)); C(O)ORA6,
10) (CR1RJ){R46,

11) (CRIRJ)r $(O)0-2R01,

- 443 -
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12) (CRIR)); S(0)0-2N(R406R47),

13) 0S(0)p-2R61,

14) N(R46)C(O)R47,

15) N(R46)S(0)p-2RO1,

16) (CRIR))N(R46)RO1,

17) (CRIRj) N(R46)RO10R47,

18) (CRiRj) N(R46)(CRKR]);C(O)N(R47R48),
19) N(R40)(CRIR))RO!,

20) N(RA6)(CRIR) ) N(RATR4S),

21) (CRiR])C(O)N(R47R48), or

22) 0X0, or

b) a heteroaryl ring selected from the group consisting of

a S-membered unsaturated monocyclic ring with 1, 2, 3 or 4 heteroatom ring atoms selected from
the group consisting or N, O or S,

a 6-membered unsaturated monocyclic ring with 1, 2, 3 or 4 heteroatom ring atoms selected from
the group consisting N, O and S, and

a 9- or 10-membered unsaturated bicyclic ring with 1, 2, 3 or 4 heteroatom ring atoms selécted.

from the group consisting or N, O or S;

wherein any stable S heteroaryl ring atom is unsubstituted or mono- or di-substituted

with oxo, and any stable C or N heteroaryl ring atom is independently unsubstituted or substituted with

1) halogen,

2) NO»,

3) CN,

4) CR46=C(R47R48)9,

5) C=CR46,

6) (CRIR])yOR40

7y (CRIR))N(RA6R47),
8) (CRIR}); C(O)R46,

9) (CRiRj); C(O)OR46,
10) (CRIRJ)R40,

11) (CRiR)); S(0)0-2R61,
12) (CRIR)); S(0)0-2N(R46RAT),
13) 0S(0)p-2R61,

14) N(R46)C(O)R47,
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15) N(R46)S(0)g-2R01,

16) (CRIR]));N(R40)RO1,

17) (CRiRj)N(R40)R610R47.

18) (CRiRJ)N(R46)(CRKR)C(O)N(RA7R43),
19) N(R46)(CRIR})R61,

20) N(R46)(CRIRj)N(R47R48),

21) (CRIR]});C(O)N(R47R48), or

22) 0X0:;
R1 is selected from the group consisting of

1) hydrogen,
2) (CRaRb),R40

3) (CRaRb),OR40,

4) (CRaRb),N(R4UR4 1),

5) (CR2RD),N(R4H)C(O)OR4!,

6) (CRaRb),N(R40)(CRCRA)HN(R41)C(O)R4Y,

7) C3.8 cycloalkyl,

8) (CRaRb),,C(O)OR4Y,

9) (CRaRb), N(R40)(CRCRd)1_3R4,

10) (CR2Rb)S(0)0-2R0,

11) (CR2RDP),S(0)0-2N(R4URAD),

12) (CRaRDb),N(R40)ROOR4],

13) (CRaRb);N(R40)(CRCR)(.6C(O)N(R41R42);
R2, R8, R? and R10 are independently selected from:

1) hydrogen,

2) halogen,

3) NO»,

4) CN,

5) CRA3=C(R44R45),

6) C=CR43,

7) (CRERE),OR43,

3) (CReRf)pN(R43R44),

9) (CRER),C(O)R43,

10) (CReR1),C(O)OR43,

11) (CReR1)pRA3,

PCT/US2004/0309435
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12) (CReR1)S(0)0-2RO0,
13) (CRER),S(0)p-2N(RA3R44),
14) 0S(0)0-2R0,
15) N(R43)C(O)R44,
16) N(R43)S(0)0-2R00,
17) (CRERE)pN(R43)RE0,
18) (CRERDHN(RA3)ROVOR™M,
19) (CRERL),N(R43)(CRERD)C(O)N(RHMRAY),
20) N(R#3)(CRER1),RO0,
21) N(R43)(CRERD)pN(RHMRAY), and
22) (CRERDHC(O)N(R43R44),
or RZ2 and RS are independently as defined above, and R? and R10, together with the
atoms to which they are attached, form the ring
o
«(
RT TN

, where R is C1_galkyl;

Ra RD Rc, Rd Re, RI Rg Rb Ri RJ, RK and Rl are independently selected fxrom the group consisting

1) hydrogen,

2) C1-Cg alkyl,

3) halogen,

4) aryl,

5) RS0,

6) C3-C10 cycloalkyl, and

7) OR4,

said alkyl, aryl, and cycloalkyl being unsubstituted, monosubstituted with R/,
disubstituted with R7 and R1J, trisubstituted with R7, R15 and R16, or tetrasubstituted
with R7, R15, R16 and R17;

R4, R40, R41 R42 R43, R44 R45 R46, R47 R48 R49, RI1, and RS2 are independently selected from

the group consisting of

1) hydrogen,

2) C1-Cg alkyl,

3) C3-Cq0 cycloalkyl,
4) aryl,

5) R81,
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6) CF3,
7) C2-Cg alkenyl, and
8) C2-Cg alkynyl,
said alkyl, aryl, and cycloalkyl is unsubstituted, mono-substituted with R 18, di-
5 substituted with R18 and R19, tri-substituted with R18, R19 and R20, ox tetra-substituted
with R18, R19, R20 and R21;
RO, RO0, R61 and RO2 are independently selected from the group consisting of

1) C1-Cg alkyl,
2) aryl,

10 3) R83, and
4) C3-Cq0 cycloalkyl;
said alkyl, aryl, and cycloalkyl is unsubstituted, mono-substituted with R26, di-
substituted with R26 and R27, tri-substituted with R20, R27 and R28, ox tetra-substituted
with R206, R27, R28 and R29;

15 R7,RI15 RI16,R17 R18 R19 R20 R21 R26, R27 R23, and R29 are independently selected from the

group consisting of

1) C1-Cg alkyl,
2) halogen,
3) ORA 1,

20 4) CF3,
) aryl,
6) C3-C10 cycloalkyl,
7) R34,
8) S(0)0-2N(R>1R52),

25 9) C(O)ORA1,
10) C(O)R31,
11) CN,
12) C(O)N(RI1R52),
13) N(RXH)C(O)R2,

30 14) S(0)0-2R62,
15) NO», and

16) N(RI1RS52).
R80, R81, R83, and R84 are independently selected from a group of unsubstituted or substituted

heterocyclic rings consisting of a 4-6 membered unsaturated or saturated monocyclic rimg with 1, 2, 3 or

35 4 heteroatom ring atoms selected from the group consisting N, O and S, and a 9- or 10-mnembered

-8 -
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unsaturated or saturated bicyclic ring with 1, 2, 3 or 4 heteroatom ring atoms selected from the group
consisting or N, O or S; and
n, p, 4, I, and s are independently 0, 1, 2, 3,4, S or 0.

In a class of compounds of the invention, and pharmaceutically acceptable salts thereof,
A is an aryl ring selected from phenyl, unsubstituted or substituted as defined above, or a heteroaryl ring,
unsubstituted or substituted as defined above, selected from the group consisting of pyridine, pyrimidine,
pyrazine, pyridazine, indole, pyrrolopyridine, benzimidazole, benzoxazole, benzothiazole, and

benzoxadiazole;

R2, R8, RY and R10 are independently selected from the group consisting of:
1) hydrogen,

2) halogen,
3) OR43 and

4) (CReR)HRA3,
or R2 and RS are independently as defined above, and R? and R10, together with the

atoms to which they are attached, form the ring

L
«
R Ny

R1 is selected from the group consisting of

, where RIM is C1_galkyl; and

1) hydrogen,
2) (CR2Rb)1 pR40

3) (CRaRb){_HORA0,

4) (CRaRb)1_9N(R40R41),

5) (CRaRb)1 oN(RA0)C(O)OR41,

6) (CRaRD) 1 oN(R40)(CRCRA))N(R41)C(O)R4Y,
7) (CRaRb)1_9C(O)OR40,

8) (CRaRD) 1 HN(R40)(CRCcRA)13R41, and
9) cyclopropyl.

In a subclass of this class of compounds of the invention, and pharmaceutically

acceptable salts thereof,

RZ is hydrogen,
R8 is hydrogen or halogen,
R10 is hydrogen or halogen, and

RY are independently selected from the group consisting of

- 0.
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1) hydrogen,

2) halogen,
3) ORY3 44

4) (CReR1)pR43,
5 or R2 and RS are independently as defined above, and R? and R10, together with the atoms to

which they are attached, form the ring

L
¢
R ¥ , where R 15 C1._galkyl.
In a group of this subclass of compounds and pharmaceutically acceptable salts thereof,

R1 is selected from the group consisting of

10  -(CH,),OH, -(CH;),Cl, -CH3;, hydrogen, -(CH,),N(CH3),, -CH,CH(OCH,CHj;),,
-(CH,)3CHj, ~(CH,).NHC(O)OC(CHa)s, ~(CHz),NHC(CHs)s, -(CH2)N(CH,CHj),,
-(CH).NHCH(CHs)2, -(CH2),NH(CH;)C(CHs)s, -(CHz) ;NH(CH,),NHC(O)CH,
-CH,CH(OH)CH,O0H, ¢(CsHs), -CH,CHCH,, -(CH,),N(CH;3)(CH,),OCHj,
-(CH;).N(CH;)(CH,),0OH, -(CH,),NH(CH,)OCH3;, -CH,CF;, -CH,CHCH,,

15 -(CH,),OH, -(CH,),NH(CH,),0H, ~(CH,);0H, -CH,CH(OH)CH,N(CHjs),,
-CH,CH(NH,)CH,O0H, -CH,CH(N(CHs),)CH,OH, -CH,CH(OH)CH,OCH(CH3),, -CH,C(O)OCH,CHs, -
CH,CH(OH)CH,OCH,CHs;, -CH,CH(OH)CH,OCHa,

-CH,CH(OH)CH,CH;, -CH,CH(OH)CHs;, -CH,C(OH)(CHs;),, -CH,C(O)OH, -CH(CH;)C(O)OCHs,

-(CH,)NH —-—<] -CH2+OCH3 -(CHy)o— O
—\ /\
-(CH,)>,—N N4<\ :> -(CH,),—N N‘Q-OCH3 | -(CHz)2—N N

OCHS,
-(CHz), —N N CFs, “(CHz)z'—'Ng -(CH2)2NHCH(CHQCH3)
/\ = N
-(CHz)gNHCH(CGH5)2 ’ "(CH2)2 —N N_CH2C6H5 ’ '(CH2)2NH4<:© |
i -(CHz)oNHCH, —@N ——C —C(0)OC(CH3)3  -CH, —CNH

-(CHZ)ZNHogHs y (CHZ)ZNH(CHZ 4CBH5 : (CH2)2NH(CH2)3CBH5 : "(CH2)2NHCH2 _Q ;
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-(CHg)o,NHCH(CH3)CgHs ’ -(CHy), — @ -(CHy)o —-——N

-(CH,),NHCH, X@\
-(CH,),NHCH(CgHs), -(CHz)-N

(CHz—N N -(CH2)N(CHg)(CHy), —N

H,CO ’ NG

-(CHg)2NHCH2CgH5 | '(CHz)zNHCHzo(CHs).zCeHs,'(CHz)zNHCHzﬂ ~ ~(CH2)oNH(CH,)CgHs
S U\ ~
(CH2)2NHCH24<\J =(CH5)o— NCHS , (CH2)2NH‘<:> -(CHs)o—N O
\___/
N=—= N—
~(CHa)oN( CH3)—<:> (CHz)zNHO (CHQ)ZNHCHQO

. / \ .
-(CHo)oNH(CH5)4 N\/j\] | -(CHs)o—N O | -~CHZCH(QH)CH2_I\I/\'}_:‘\l
_
-(CHo), —N N -(CH.,),NH OC(O)OH '(CHQ)ZNH
=N
-CH,CH(CH>OH)NHCH, ‘<\:/) -(CHy)oNH -(CHz)zNH(CHz)s—N;;
HO(O)C ’ O ’
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-(CHp)oNHCH(C(O)OCH3)CgHs , ~(CH2)oNHCH(CH,OH)CgHs , ~(CH2)sNHCH(C(O)OCH,CH3)CgHs |

/N:::

N
-(CH2)2NHCH(C(O)OH)CBH5 ! 'CH2CH(CH20H) —N\J\I -CH2 q
—_ N !

—N -
-(CHo)sNHCH(C(O)OCHs3) —<’/) -CH, —(O\JO<CHQCH3 -(CHz)z—-N/ <\ />

CHoCHjg ,

-(CHo)oNHCHS

In a subgroup of this group of compounds, or pharmaceutically acceptable salts thereof,

A is selected from the group consisting of
1) phenyl,wherein phenyl 1s unsubstituted or independently mono- or di-substituted with F, Cl, CH3,

CF3, OCH3, NHp, CN, CH20H, or C(O), and
2) heteroaryl, unsubstituted or substituted as defined above, selected trom the group consisting of

pyridine, pyrimidine, pyrazine, pyridazine, indole, pyrrolopyridine, benzimidazole, benzoxazole,
benzothiazole, and benzoxadiazole.

In a family of this subgroup of compounds and pharmaceutically acceptable salts thereof,

R380, R81, R83, and R84 are independently selected from the group of heterocyclic rings consisting of
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N where R™ is selected from the group consisting of hydrogen, NH,,
NO,, and CH,;,
:  "NRSS
\) where R®® is selected from the group consisting of hydrogen and
-C(O)OC(CHz)s,
87
§{>S 87 .
= where R™" 1s selected from the group consisting of hydrogen and
-CH,OH,

3-(0\ /Ok RE8

R8® wherein R®® and R®” are independently selected from

the group consisting of hydrogen, CH; and CH,CH;, and

g-—N/—\NRgO

—/ wherein R”" is selected from the group consisting of

hydrogen, §—©7F, 3—<\:_j/> , E‘QOCHB,
3—©—0F3,§—0H206H5,§‘©’ and §—CHs |

In a subfamily of this family of compounds, or pharmaceutically acceptable salts thereof,

R is selected from the group consisting of

-OCHs;, -CHj;, -CH,CHs, Cl, -SCH;, 1, Br, F, CFs,

-O(CH;),NH,, -OCH,C(O)OH, -CH,NH,, -CH(OH)CH3;, -OH, -OCH,CFs,

-OCH,CHCH,;, -O(CH,) ,OCHj3, -OCH,CH(OH)CH,OH, -CH(NH,)CH,;, -OCHS,F,

-O(CH,) »CHj;, -O(CH,),OCH,CHj3, -OCH,C(O)OCH,CHsj, -O(CH,),0OH,

-O(CH;);0OH, -OCHEF,, -OCH,C(O)N(CHs),, -O(CH,)sC(0)OCH,CH3, O(CH,),C(O)OCH,CH,;, -
OCHCH,, -O(CH;);N(CHjs),, -O(CH,);N(CHa),,

-O(CH,)sNH,, -C(CH,);C(0)OH, -O(CH,)4C(O)OH, -O(CH,):NH,,

-O(CH;)sOC(O)CHj3, -OCH,CN, -O(CH,)sOH, -OC(O)CHs,, -OSO,CH;,

-OCH,C(O)C(CHa)s,
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-OCH2‘<j/> O(CH2)2-—*N O(CHg)a —N > —<:/\NH
N )
-OCH,CF 46 —Q -CH(CH )-—-— f S~/
A \ / | . \O \C/
O
"OCHQ‘—@ ~O(CH2)QOCH2—© ~OCH2—<J -OCH> _<]

O /" \ — —
-O(CH2)300H2 | -OCHQO’ %“N O | g \ /N g \ / |
/\ /\ N > F~F
-OCH-C(O —N O 3s—
2C(O) g N ,NCH3 \C/
N=— /— \ / O
._<:/> ---N<:>—OH o—q -O(CH,)4C(O) ~—N O O(CHz)SC(O)

H2N OQN O O
N*=\ _oCH
AR ATE o' e R
N— N— : ’ \___/

0 ® ®
)N
-O(CHb)g —-N;EQ -O(CH2)4—N7]/| ) -O(CHa)s —-N/;:O
0 , O ’ O ’

_. — —
-OC(O) -O(CH2)20C(0) —N 0 -O(CH2)s0C(O)—N O

-OCH,C(O) —N(j OCH,C(0) —N, ) -OCH,C(O)N(CHs)CHa
. OCHaC(ON(CHzCeHs)2 i _{un

§<§\S -OCH,C(O) —N/_\N
;o ,

| ) HO ,» and
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or RY and R1U, together with the atoms to which they are attached, form the ring

‘Qoilzq
HaC
:55 .

?

and

A 1s selected from the group consisting of

-Cels,
HaC Cl  HO)C
O O =0 O 0 O
O K O O )
CE, NH, OCH;
: \—/N, % | gOCHg, § ’§ |
CH,q o CN
-0 =y O <3 )
cl
o o
§ , §—@CH20H §Q §C(0)00H3 ,§ S— )
C(O)OCH;, |
Cl CF, o

Specitic examples of this subgroup include the following compounds:
0-methoxy-1-0x0-4-phenyl-2-[2-(5,6,7,8-tetrahydronaphthalen-1-ylamino)ethyl]-
1,2-dihydroisoquinoline-3-carbonitrile,
2-(2-hydroxyethyl)-0-methoxy-1-oxo0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-(2-chloroethyl)-6-methoxy-1-o0x0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
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2-[2-(cyclopropylamino)ethyl]-6-methoxy-1-oxo0-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,
6-methoxy-2-(4-methoxybenzyl)-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,

2,0-dimethyl-1-0xo0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
6-ethyl-2-methyl-1-ox0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
6-methoxy-1-0x0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-[2-(dimethylamino)ethyl]-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,

6-methoxy-1-oxo-4-phenyl-2-{ 2-(4-pyrimidin-2-ylpiperazin-1-yl)ethyl]-1,2-
dihydroisoquinoline-3-carbonitrile,
6-methoxy-2-{2-[4-(4-methoxyphenyl)piperazin-1-yllethyl }-1-oxo-4-phenyl-1,2-
dihydroisoquinoline-3-carbonitrile,

6-methoxy-2-{ 2—[4—-(3-methoxyphenyl)piperazin- 1-yl]ethyl }-1-oxo-4-phenyl-1,2-
dihydroisoquinoline-3-carbonitrile,
6-methoxy-2-{2-[4-(2-methoxyphenyl)piperazin-1-yljethyl }-1-oxo-4-phenyl-1,2-
dihydroisoquinoline-3-carbonitrile,

2-{2-[4-(4-fluorophenyl)piperazin-1-yl]ethyl }-6-methoxy-1-0xo-4-phenyl-1,2-
dihydroisoquinoline-3-carbonitrile,
6-methoxy-1-oxo-4-phenyl-2-(2-{4-[4-(trifluoromethyl)phenyl]piperazin-1-yl }ethyl)-
1,2-dihydroisoquinoline-3-carbonitrile,
6-methoxy-2-methyl-1-ox0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-(2,2-diethoxyethyl)-6-methoxy-1-0x0-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,
6-methoxy-2-methyl-4-(4-methylphenyl)-1-ox0-1,2-dihydroisoquinoline-3-
carbonitrile,
2-butyl-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,

tert-butyl [2-(3-cyano-6-methoxy-1-oxo0-4-phenylisoquinolin-2(1H)-yl)ethyl]-
carbamate,
6-methoxy-2-methyl-4-(2-methylphenyl)-1-0x0-1,2-dihydroisoquinoline-3-
carbonitrile,
6-methoxy-2-methyl-4-(2-methylphenyl)-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
4-(4-chlorophenyl)-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
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4-(3-chlorophenyl)-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
4-(2-formylphenyl)-6-methoxy-2-methyl-1-0x0-1,2-dihydroisoquinoline-3-
carbonitrile,

6-chloro-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
6-iodo-2-methyl-1-ox0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
1-[2-(3-cyano-6-methoxy-1-oxo0-4-phenylisoquinolin-2(1H)-yl)ethyl]pyrrolidinium
trifluoroacetate,
N-[2-(3-cyano-6-methoxy-1-oxo0-4-phenylisoquinolin-2(1H)-yl)ethyl]-2-phenylbutan-
1-aminium trifluoroacetate, -
N-[2-(3-cyano-6-methoxy-1-0x0-4-phenylisoquinolin-2(1H)-yl)ethyl]-2,2-
diphenylethanaminium trifluoroacetate,
2-[2-(4-benzylpiperazin-1-yl)ethyl]-6-methoxy-1-oxo0-4-phenyl-1,2-dihydroisoquinoline-
3-carbonitrile,
N-[2-(3-cyano-6-methoxy-1-0x0-4-phenylisoquinolin-2(1H)-yl)ethylJindan-2-aminium
trifluoroacetate,

N-{[1-(4-chlorophenyl)cyclopropyl]methyl } -2-(3-cyano-6-methoxy-1-oxo-4-
phenylisoquinolin-2(1H)-yl)ethanaminium trifluoroacetate,
6-methoxy-1-0x0-4-phenyl-2-{ 2-[(pyridin-4-ylmethyl)amino]ethyl }-1,2-
dihydroisoquinoline-3-carbonitrile,

tert-butyl 4-[(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)methyl]-
piperidine-1-carboxylate,
6-bromo-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
N-(3-cyano-2-methyl-1-oxo0-4-phenyl-1,2-dihydroisoquinolin-6-yl)-N-
hydroxyacetande,
N-(3-cyano-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinolin-6-yl)-N-
[(methylsulfonyl)oxy]methanesulfonamide,
4-[(3-cyano-6-methoxy-1-oxo0-4-phenylisoquinolin-2(1H)-yl)methyl]piperidinium
chloride,

6-fluoro-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
N-[2-(3-cyano-6-methoxy-1-0x0-4-phenylisoquinolin-2(1H)-yl)ethyl|benzenaminium
trifluoroacetate,
N-[2-(3-cyano-6-methoxy-1-0x0-4-phenylisoquinolin-2(1H)-yl)ethyl]-4-phenylbutan-1-

aminium trifluoroacetate.
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N-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)ethyl]-3-phenylpropan-1-
aminium trifluoroacetate,

N-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2( 1H)-yl)ethyl}-2-methylpropan-2-
aminium trifluoroacetate,
2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)-N-(cyclohexylmethyl)-
ethanaminium trifluoroacetate,
(1S)-N-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)ethyl]-1-
phenylethanaminium trifluoroacetate,
6-methoxy-1-oxo-4-phenyl-2-[2-(4-phenylpiperazin-1-yl)ethyl]-1,2-dihydroisoquinoline-
3-carbonitrile,
1-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-ylethyl]piperidinivm
trifluoroacetate,

2—(3-—cyano-—6-methoxy—1-ox0~4—phenylisoquinolin-Z( 1H)-yl)-N-(diphenylmethy]l)-
ethanaminium trifluoroacetate,

2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2( 1 H)-yl)-N-[2-(3-cyano-6-methoxy-
1-ox0-4-phenylisoquinolin-2( 1H)-yl)ethyl]-N-methylethanaminium trifluoroacetate,
2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)-N,N-diethylethanaminium
trifluoroacetate,
N-benzyl-2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)ethanaminium
trifluoroacetate,
2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)-N-[(trans-4~-{ [(methylamino)-
carbonyl]oxy }-1-phenylcyclohexyl)methyl}ethanaminium trifluoroacetate,
N-[2-(3-cyano-6-methoxy-1-ox0-4-phenylisoquinolin-2(1H)-yl)ethyl]-2-methyl-2-
phenylpropan-1-aminium trifluoroacetate,
2-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)ethyl]-1,2,3 .4
tetrahydroisoquinolinium trifluoroacetate,
2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)-N-(2-thienylmethyl)-
ethanaminium trifluoroacetate,
N-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-ylethyl]indan-1-

aminium trifluoroacetate,
6-methoxy-2-[2-(4-methylpiperazin-1-yl)ethyl]-1-oxo-4-phenyl-1,2-dihydroisoquinoline-
3-carbonitrile,

4-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)ethyl jmorpholin-4-ium
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trifluoroacetate,

N-[2-(3-cyano-6-methoxy-1-0x0-4-phenylisoquinolin-2( 1H)-yl)ethyl]propan-2-aminium
trifluoroacetate,
N-[2-(3-cyano-6-methoxy-1-0x0-4-phenylisoquinolin-2(1H)-yl)ethyl]cyclohexanaminium
trifluoroacetate,
2~(3-cyano-6-methoxy-1-0xo-4-phenylisoquinolin-2(1H)-yl)-N-(cyclopropylmethy])-
ethanaminium trifluoroacetate,
N-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)ethyl]-N-
methylcyclohexanaminium trifluoroacetate,
2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2( 1H)-yl)-N-(2-phenylethyl)-
ethanaminium trifluoroacetate,
N-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)ethyl]pyridin-2-
aminium trifluoroacetate,

(IR)-N-[2-(3-cyano-6-methoxy-1-ox0-4-phenylisoquinolin-2( 1H)-yl)ethyl]-1-
phenylethanaminium trifluoroacetate,
6-methoxy-1-oxo-4-phenyl-2-{2-[(pyridin-3-ylmethyl)amino]ethyl}-1,2-
dihydroisoquinoline-3-carbonitrile,

2-(2-{ [3-(1H-imidazol-1-yl)propyl]amino }ethyl)-6-methoxy-1-oxo-4-phenyl-1,2-
dihydroisoquinoline-3-carbonitrile,
N-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2(1H)-yl)ethyl]-3-(2-
oxopyrrolidin-1-yl)propan-1-aminium trifluoroacetate,
N-[2-(3-cyano-6-methoxy-1-oxo0-4-phenylisoquinolin-2(1H)-yl)ethyl]-3,3-
dimethylbutan-1-aminium trifluoroacetate,
2-(acetylamino)-N-[2-(3-cyano-6-methoxy-1-oxo-4-phenylisoquinolin-2( 1H)-yl)-
ethyl]ethanaminium trifluoroacetate,
6-methoxy-2-methyl-1-oxo-4-pyridin-4-yl-1,2-dihydroisoquinoline-3-carbonitrile,
6-methoxy-2-methyl-1-oxo-4-pyridin-3-yl-1,2-dihydroisoquinoline-3-carbonitrile,
S-methoxy-2-methyl-1-0x0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
N-(3-cyano-2-methyl-1-0x0-4-phenyl-1,2-dihydroisoquinolin-6-yl)acetamide,
N-(3-cyano-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinolin-6-yl)methanesulfonamide,
2-methyl-1-0x0-4-phenyl-6-(trifluoromethyl)-1,2-dihydroisoquinoline-3-carbonitrile,
2-(2,3-dihydroxypropyl)-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
7-methoxy-2-methyl-1-0xo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
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4-(3-fluorophenyl)-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-7-nitro-1-oxo0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile, .
2-cyclopropyl-4-(3-fluorophenyl)-6-methoxy-1-o0x0-1,2-dihydroisoquinoline-3-
carbonitrile,
6-(2-aminoethoxy)-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
[(3-cyano-2-methyl-1-0x0-4-phenyl-1,2-dihydroisoquinolin-6-yl)oxyJacetic acid,
2[(ammoniooxy)methyl]-1-chloro-3-fluorobenzene chloride,
2-allyl-4-(3-fluorophenyl)-6-methoxy-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
2-(2,3-dihydroxypropyl)-4-(3-fluorophenyl)-6-methoxy-1-0x0-1,2-dihydroisoquinoline-
3-carbonitrile,
4-(3-fluorophenyl)-6-methoxy-2-(2-morpholin-4-ylethyl)-1-ox0-1,2-dihydroisoquinoline-3-
carbonitrile,

4-(3-fluorophenyl)-6-methoxy-2-{ 2-[(2-methoxyethyl)(methyl)-amino]ethyl } -1-0xo-1,2-
dihydroisoquinoline-3-carbonitrile,
2,5-dimethyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
4-(3-fluorophenyl)-2-{2-[(2-hydroxyethyl)(methyl)amino]ethyl }-6-methoxy-1-0xo-1,2-
dihydroisoquinoline-3-carbonitrile,

4-(3-fluorophenyl)-6-methoxy-2-{ 2-[(2-methoxyethyl)amino]ethyl }-1-oxo-1,2~
dihydroisoquinoline-3-carbonitrile,
2-methyl-1-0xo0-4-phenyl-6-(pyridin-2-ylmethoxy)-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-6-(2-morpholin-4-ylethoxy)-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-1-0x0-4-phenyl-6-(2-piperidin-1-ylethoxy)-1,2-dihydroisoquinoline-3-carbonitrile,
6-acetyl-2-methyl-1-oxo0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
6-(1-hydroxyethyl)-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-1-oxo-4-phenyl-6-(piperidin-4-yloxy)-1,2-dihydroisoquinoline-3-carbonitrile,
6-(2,2-difluoro-2-pyridin-2-ylethoxy)-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,
2-cyclopropyl-4-(3-fluorophenyl)-6-hydroxy-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-1-0x0-4-phenyl-6-(pyrrolidin-3-yloxy)-1,2-dihydroisoquinoline-3-carbonitrile,
4-(3-fluorophenyl)-6-methoxy-1-0x0-2-(2,2,2-trifluoroethyl)-1,2-dihydroisoquinoline-
3-carbonitrile,
4-(4-fluorophenyl)-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
3,7-dibromo-4-(3-fluorophenyl)-6-hydroxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-
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3-carbonitrile,
5,7-dibromo-2-cyclopropyl-4-(3-fluorophenyl)-6-hydroxy-1-oxo-1,2-dihydroisoquinoline-3-
carbonitrile,
5-bromo-2-cyclopropyl-4-(3-fluorophenyl)-6-hydroxy-1-oxo-1,2-dihydroisoquinoline-
3-carbonitrile,

2-cyclopropyl-4-(3-fluorophenyl)-1-0x0-6-(2,2,2-trifluoroethoxy)-1,2-
dihydroisoquinoline-3-carbonitrile,
2-methyl-6-(1-morpholin-4-ylethyl)-1-0x0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-6-[(1-oxidopyridin-2-yl)methoxy]-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,
6-(allyloxy)-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinoline-3-
carbonitrile,
2-cyclopropyl-4-(3-fluorophenyl)-6-(2-methoxyethoxy)-1-0xo-1,2-dihydroisoquinoline-
3-carboniirile,
6-methoxy-2-methyl-1-oxo0-4-[4-(trifluoromethyl)phenyl}-1,2-dihydroisoquinoline-
3-carboniirile,
2-(2,3-dihydroxypropyl)-4-(3-fluorophenyl)-6-methoxy-1-o0xo-1,2-dihydroisoquinoline-
3-carbonitrile,
2-(2,3-dihydroxypropyl)-4-(3-fluorophenyl)-6-methoxy-1-0xo-1,2-dihydroisoquinoline-
3-carbonitrile,

2-cyclopropyl-6-(2,3-dihydroxypropoxy)-4-(3-fluorophenyl)-1-0x0-1,2-
dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-6-ethoxy-4-(3-tluorophenyl)-1-oxo0-1,2-dihydroisoquinoline-3-
carbonitrile,

2-allyl-6-methoxy-1-0x0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
1-(3-cyano-2-methyl-1-o0xo-4-phenyl-1,2-dihydroisoquinolin-6-yl)ethanaminium
trifluoroacetate,
5-bromo-6-methoxy-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
7-bromo-6-methoxy-2-methyl-1-0xo0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-1-oxo0-4-phenyl-6-thien-2-yl-1,2-dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-6-(tluoromethoxy)-4-(3-fluorophenyl)-1-ox0-1,2-dihydroisoquinoline-
3-carbonitrile,

2-methyl-1-oxo0-4-phenyl-6-thien-3-yl-1,2-dihydroisoquinoline-3-carbonitrile,
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4-(3-fluorophenyl)-2-(2-hydroxyethyl)-6-methoxy-1-o0x0-1,2-dihydroisoquinoline-3-
carbonitrile,
4-(3-fluorophenyl)-2-{2-{(2-hydroxyethyl)amino]ethyl } -6-methoxy-1-0x0-1,2-
dihydroisoquinoline-3-carbonitrile,
2-[(2s)-2,3-dihydroxypropyl]-6-methoxy-1-oxo0-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,
2-[(2r)-2,3-dihydroxypropyl]-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,
4-(2-fluorophenyl)-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
2-allyl-4-(2-fluorophenyl)-6-methoxy-1-0x0-1,2-dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-6-propoxy-1,2-dihydroisoquinoline-3-
carbonitrile,
6-(benzyloxy)-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinoline-3-
carbonitrile,
4-(3-fluorophenyl)-2-(3-hydroxypropyl)-6-methoxy-1-oxo-1,2-dihydroisoquinoline-3-
carbonitrile,
2-[3-(dimethylamino)-2-hydroxypropyl]-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-
3-carbonitrile,
6-methoxy-2-methyl-4-(4-nitrophenoxy)-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
6-methoxy-4-(4-methoxyphenyl)-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
2-(2-amino-3-hydroxypropyl)-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-
3-carbonitrile,
2-(2,3-dihydroxypropyl)-4-(2-fluorophenyl)-6-methoxy-1-oxo-1,2-dihydroisoquinoline-3-
carbonitrile,
6-methoxy-2-methyl-1-0x0-4-[3-(trifluoromethyl)phenyl]-1,2-dihydroisoquinoline-3-
carbonitrile,
4-[3,5-bis(trifluoromethyl)phenyl]-6-methoxy-2-methyl-1-o0xo0-1,2-dihydroisoquinoline-3-
carbonitrile,
6-[2-(benzyloxy)ethoxy]-2-cyclopropyl-4-(3-fluorophenyl)-1-0x0-1,2-dihydroisoquinoline-
3-carbonitrile,

2-[2-(dimethylamino)-3-hydroxypropyl]-6-methoxy-1-oxo-4-phenyl-1,2-
dihydroisoquinoline-3-carbonitrile,

2-[3-(dimethylamino)-2-hydroxypropyl]-4-(3-fluoropheny!)-6-methoxy-1-oxo-1,2-
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dihydroisoquinoline-3-carbonitrile,
4-(2-fluorophenyl)-6-methoxy-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
2-(2-hydroxy-3-isopropoxypropyl)-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-
3-carbonitrile,
4-(3-aminophenyl)-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
6-methoxy-2-methyl-4-(3-methylphenyl)-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
4-(3,5-dichlorophenyl)-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
4-(3-fluorophenyl)-6-methoxy-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-4-(3-fluorophenyl)-1-o0x0-6-(tetrahydrofuran-2-ylmethoxy)-1,2-
dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-6-(cyclopropylmethoxy)-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinoline-
3-carbonitrile,
2-cyclopropyl-6-(2-ethoxyethoxy)-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinoline-3-
carbonitrile,

6-[3-(benzyloxy)propoxy]-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-
dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-6-(2,3-dihydro-1,4-benzodioxin-2-ylmethoxy)-4-(3-fluorophenyl)-
1-ox0-1,2-dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-4-(3-fluorophenyl)-1-oxo0-6-(tetrahydro-2H-pyran-2-ylmethoxy)-
1,2-dihydroisoquinoline-3-carbonitrile,

ethyl {[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo0-1,2-dihydroisoquinolin-6-
yljoxy }acetate,
2-cyclopropyl-4-(3-fluorophenyl)-6-(2-hydroxyethoxy)-1-o0xo-1,2-dihydroisoquinoline-
3-carbonitrile,
4-(4-aminophenoxy)-6-methoxy-2-methyl-1-0x0-1,2-dihydroisoquinoline-3-carbonitrile,
6-methoxy-4-(3-methoxyphenyl)-2-methyl-1-0x0-1,2-dihydroisoquinoline-3-carbonitrile,
6-methoxy-2-methyl-1-oxo-4-phenoxy-1,2-dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-4-(3-fluorophenyl)-6-(3-hydroxypropoxy)-1-0xo0-1,2-dihydroisoquinoline-3-
carbonitrile,
2-cyclopropyl-6-(difluoromethoxy)-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinoline-3-
carbonitrile,
2-methyl-6-morpholin-4-yl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-1-oxo0-4-phenyl-6-pyridin-4-yl-1,2-dihydroisoquinoline-3-carbonitrile,
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2-methyl-1-oxo0-4-phenyl-6-pyridin-3-yl-1,2-dihydroisoquinoline-3-carbonitrile,
2-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-0x0-1,2-dihydroisoquinolin-6-

yl]oxy }-N,N-dimethylacetamide,
2-cyclopropyl-4-(3-fluorophenyl)-6-(2-morpholin-4-yl-2-oxoethoxy)-1-0x0-1,2-
dihydroisoquinoline-3-carbonitrile,
4-(4-cyanophenyl)-6-methoxy-2-methyl-1-0x0-1,2-dihydroisoquinoline-3-carbonitrile,
4-(3-cyanophenyl)-6-methoxy-2-methyl-1-o0x0-1,2-dihydroisoquinoline-3-carbonitrile,
4-(1,3-benzodioxol-5-yl)-6-methoxy-2-methyl-1-0x0-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-6-(4-methylpiperazin-1-yl)-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-1-ox0-4-phenyl-6-piperidin-1-yl-1,2-dihydroisoquinoline-3-carbonitrile,
6-methoxy-2-methyl-1-oxo-4-(1h-pyrazol-3-yl)-1,2-dihydroisoquinoline-3-carbonitrile,
4-[4-(hydroxymethyl)phenyl]-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-
carbonitrile,

e;thyl [3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2(1H)-yl]acetate
2-[2-hydroxy-3-(1 H-imidazol-1-yl)propyl]-6-methoxy-1-oxo-4-phenyl-1,2-
dihydroisoquinoline-3-carbonitrile,
0-(3-turyl)-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-methyl-1-0x0-4-phenyl-6-thiomorpholin-4-yl-1,2-dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-4-(3-fluorophenyl)-6-[ (3-nitropyridin-2-yl)oxy]-1-oxo-1,2-
dihydroisoquinoline-3-carbonitrile,

ethyl 4-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo0-1,2-dihydroisoquinolin-
6-ylJoxy }butanoate,

ethyl 5-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo0-1,2-dihydroisoquinolin-
6-yl]oxy }pentanoate, i
2-cyclopropyl-4-(3-fluorophenyl)-1-oxo0-6-(vinyloxy)-1,2-dihydroisoquinoline-3-
carbonitrile,
2-methyl-1-oxo0-4-phenyl-6-pyridin-2-yl-1,2-dihydroisoquinoline-3-carbonitrile,
2-(3-ethoxy-2-hydroxypropyl)-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,
2-(2-hydroxy-3-methoxypropyl)-6-methoxy-1-oxo0-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,
2-(2-hydroxybutyl)-6-methoxy-1-oxo0-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
2-(2-hydroxypropyl)-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
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0-[(3-aminopyridin-2-yl)oxy]-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-
dihydroisoquinoline-3-carbonitrile,

methyl 3-(3-cyano-6-methoxy-2-methyl-1-0xo0-1,2-dihydroisoquinolin-4-yl)benzoate,
methyl 4-(3-cyano-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinolin-4-yl)benzoate,
2-cyclopropyl-6-[4-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)butoxy]-4-(3-fluorophenyl)-1-
0x0-1,2-dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-6-{[5-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)pentyl]oxy }-4-(3-fluorophenyl)-
1-0x0-1,2-dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-6-{[6-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y])hexyl]oxy } -4-
(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
2-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-ox0-1,2-dihydroisoquinolin-6-
yl]loxy }-N,N-dimethylethanaminium trifluoroacetate,
3-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-ox0-1,2-dihydroisoquinolin-6-
ylJoxy }-N,N-dimethylpropan-1-aminium trifluoroacetate,
6-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-
yl]oxy thexan-1-aminium trifluoroacetate,
4-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-
yl]oxy }butanoic acid, :
4-ethynyl-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
>-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-
yl]oxy }pentanoic acid,

4-{ [3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-
yljoxy }butan-1-aminium trifluoroacetate,
5-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-
yl]oxy }pentan-1-aminium trifluoroacetate,
6-(4-hydroxypiperidin-1-yl)-2-methyl-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-
carbonitrile,
2-allyl-4-(3-chlorophenyl)-6-methoxy-1-oxo-1,2-dihydroisoquinoline-3-carbonitrile,
4-(3-fluorophenyl)-6-methoxy-1-0x0-2-[2-(3-0x0-4-phenylpiperazin-1-yl)ethyl]-1,2-
dihydroisoquinoline-3-carbonitrile,
4-({2-[3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2(1h)-yl]ethyl } -
amino)benzoic acid,

3-(12~[3-cyano-4-(3-tfluorophenyl)-6-methoxy-1-oxoisoquinolin-2(1H)-yl]ethyl } -
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amino)benzoic acid,

2-({2-[3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2( 1H)-yl]ethyl } -
amino)benzoic acid,
4-(3-chlorophenyl)-2-(2,3-dihydroxypropyl)-6-methoxy-1-0xo-1,2-dihydroisoquinoline-
3-carbonitrile,
2~-cyclopropyl-6-(cyclopropyloxy)-4-(3-fluorophenyl)-1-oxo0-1,2-dihydroisoquinoline-
3-carbonitrile,

2-cyclopropyl-4-(3-fluorophenyl)-6-[ (5-morpholin-4-yl-5-oxopentyl)oxy]-1-oxo-1,2-
dihydroisoquinoline-3-carbonitrile,
2-cyclopropyl-4-(3-tluorophenyl)-6-(4-morpholin-4-yl-4-oxobutoxy)-1-oxo0-1,2-
dihydroisoquinoline-3-carbonitrile,
5-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-

ylloxy }pentyl acetate,
2-cyclopropyl-4-(3-fluorophenyl)-6-(4-hydroxybutoxy)-1-oxo-1,2-dihydroisoquinoline-
3-carbonitrile,
0-(cyanomethoxy)-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinoline-
3-carbonitrile,

2-cyclopropyl-4-(3-fluorophenyl)-6-[(5-hydroxypentyl)oxy]-1-oxo-1,2-~
dihydroisoquinoline-3-carbonitrile,
2-(2,3-dihydroxypropyl)-6-methoxy-1-oxo0-4-[3-(trifluoromethyl)phenyl]-1,2-
dihydroisoquinoline-3-carbonitrile,
3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-o0x0-1,2-dihydroisoquinolin-6-yl
morpholine-4-carboxylate,

2-{3-hydroxy-2-[(pyridin-3-ylmethyl)amino]propyl }-6-methoxy-1-oxo0-4-phenyl-
1,2-dihydroisoquinoline-3-carbonitrile,
3-cyano-2-cyclopropyl-4-(3-tfluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-yl acetate,
4-(3-fluorophenyl)-2-{2-[(2-hydroxy-2,3-dihydro-1H-inden-1-yl)amino]ethyl } -6-methoxy-
1-0x0-1,2-dihydroisoquinoline-3-carbonitrile,

methyl (2S)-({2-[3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2( 1H)-yl]ethyl } -
amino)(phenyl)ethanoate,

methyl (2R)-({2-[3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2( 1h)-yl]ethyl } -
amino){(phenyl)ethanoate,

2-(2-hydroxy-2-methylpropyl)-6-methoxy-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-
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carbonitrile,
3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-ox0-1,2-dihydroisoquinolin-6-

yl benzoate,
3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-o0xo-1,2-dihydroisoquinolin-6-

yl methanesulfonate,
O-methoxy-2-methyl-1-oxo-4-(phenylethynyl)-1,2-dihydroisoquinoline-3-carbonitrile,
2-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-

yl]oxy }ethyl morpholine-4-carboxylate,
2-allyl-1-0x0-4-phenyl-6-thien-3-yl-1,2-dihydroisoquinoline-3-carbonitrile,
2-allyl-6-(3-furyl)-1-oxo-4-phenyl-1,2-dihydroisoquinoline-3-carbonitrile,
5-1[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-

yl]oxy }pentyl morpholine-4-carboxylate,
3-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo0-1,2-dihydroisoquinolin-6-

yl]oxy }propyl morpholine-4-carboxylate,
4-(3-fluorophenyl)-2-(2-{[(1R)-2-hydroxy-1-phenylethyl]amino }-ethyl)-6-methoxy-1-oxo-
1,2-dihydroisoquinoline-3-carbonitrile,

ethyl ({2-[3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2(1H)-yl]ethyl}-
amino)(phenyl)acetate,
2-(2,3-dihydroxypropyl)-4-(3-fluorophenyl)-1-o0xo-6-thien-3-yl-1,2-dihydroisoquinoline-
3-carbonitrile,
0-(1-benzothien-3-yl)-2-(2,3-dihydroxypropyl)-4-(3-fluorophenyl)-1-ox0-1,2-
dihydroisoquinoline-3-carbonitrile,

methyl [3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2( 1H)-

yl]acetate,
2-(2,3-dihydroxypropyl)-4-(3-fluorophenyl)-6-(3-furyl)-1-oxo-1,2-dihydroisoquinoline-3-
carbonitrile,
2-(2,3-dihydroxypropyl)-4-(3-tfluorophenyl)-6-[2-(hydroxymethyl)thien-3-yl]-1-0x0-1,2-
dihydroisoquinoline-3-carbonitrile,

tert-butyl {[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo0-1,2-dihydroisoquinolin-
6-yl]oxy }acetate,

[3-cyano-4-(3-tfluorophenyl)-6-methoxy-1-oxoisoquinolin-2( 1H)-yl]acetic acid,
{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-ylJoxy }

acetic acid,

.97 .




CA 02539546 2006-03-20
WO 2005/030729 PCT/US2004/030945

({2-[3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2( 1H)-yl]ethyl }amino)-
(phenyl)acetic acid,
2-[3-hydroxy-2-(1h-1,2,3-triazol-1-yl)propyl]-6-methoxy-1-oxo-4-phenyl-1,2-
dihydroisoquinoline-3-carbonitrile,

methyl ({2-[3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2(1H)-yl]ethyl }-
amino)(pyridin-3-yl)acetate,
2-cyclopropyl-4-(3-fluorophenyl)-1-0x0-6-(2-oxo-2-pyrrolidin-1-ylethoxy)-1,2-
dihydroisoquinoline-3-carbonitrile,

methyl 2-[3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2(1H)-
yllpropanoate,
2-cyclopropyl-4-(3-fluorophenyl)-1-0x0-6-(2-oxo-2-piperidin-1-ylethoxy)-1,2-
dihydroisoquinoline-3-carbonitrile,

N-benzyl-2-{[3-cyano-2-cyclopropyl-4-(3 -ﬂuoropheriyl)- 1-0x0-1,2-dihydroisoqunolin-6-
yl]Joxy }-N-methylacetamide,
2-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo0-1,2-dihydroisoquinolin-6-

yl]oxy }-N-methoxy-N-methylacetamide,
2-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-

ylJoxy }-N-(2-methoxyethyl)acetamide,
2-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-

yl]oxy }-N-(3-methoxypropyl)acetamide,
2-cyclopropyl-4-(3-fluorophenyl)-1-0x0-6-[2-0x0-2-(3-oxopiperazin-1-yl)ethoxy]-
1,2-dihydroisoquinoline-3-carbonitrile,
N-benzyl-2-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-
6-yl]oxy }acetamide,
6-(2-azetidin-1-yl-2-oxoethoxy)-2-cyclopropyl-4-(3-fluorophenyl)-1-o0xo-1,2-
dihydroisoquinoline-3-carbonitrile,
2-{[3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-

yl]oxy }-N-(2-methoxyethyl)-N-methylacetamide,

N, N-dibenzyl-2-{ [3-cyano-2-cyclopropyl-4-(3-fluorophenyl)-1-oxo-1,2~
dihydroisoquinolin-6-yl]Joxy }acetamide,
2—allyl—6—methoxy-l-oxo-4-pyridin-2-yl-1,2-dihydroisoquinoline-3-carBonitrile,
6-methoxy-2-methyl-1-o0x0-4-(1h-1,2,3-triazol-5-yl)-1,2-dihydroisoquinoline-3-carbonitrile,
methyl {[(3-cyano-6-methoxy-2-methyl-1-oxo-1,2-dihydroisoquinolin-4-
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yl)oxy]sulfonyl }carbamate,
7-cyclopropyl-9-(3-fluorophenyl)-2-methyl-6-0xo0-1,2,6,7-tetrahydrofuro[3,2-f]-
1soquinoline-8-carbonitrile,
5-allyl-2-cyclopropyl-4-(3-fluorophenyl)-6-methoxy-1-ox0-1,2-dihydroisoquinoline-
3-carbonitrile,
2-cyclopropyl-5-(2,3-dihydroxypropyl)-4-(3-fluorophenyl)-6-methoxy-1-oxo-1,2-
dihydroisoquinoline-3-carbonitrile,
2-(2,3-dihydroxypropyl)-6-methoxy-1-oxo-4-pyridin-2-yl-1,2-dihydroisoquinoline-3-
carbonitrile,
2-(2,3-dihydroxypropyl)-6-methoxy-1-oxo-4-pyridin-2-yl-1,2-dihydroisoquinoline-3-
carbonitrile,
2-allyl-4-(3-fluorophenyl)-6-(6-methylpyridin-2-yl)-1-ox0-1,2-dihydroisoquinoline-
3-carbonitrile,
2-{[3-cyano-4-(3-fluorophenyl)-6-methoxy-1-oxoisoquinolin-2(1h)-ylJmethyl } - 1h-
benzimidazol-1-ium chloride,
4-(3-fluorophenyl)-6-methoxy-1-ox0-2-{2-[(pyridin-2-ylmethyl)amino]ethyl }-1,2-
dihydroisoquinoline-3-carbonitrile,
2-allyl-4-(3-fluorophenyl)-1-o0x0-6-(1H-pyrazol-4-yl)-1,2-dihydroisoquinoline-
3-carbonitrile,
2-[2-allyl-3-cyano-4-(3-fluorophenyl)-1-ox0-1,2-dihydroisoquinolin-6-y1]-4-
methylpyridinium trifluoroacetate,
2-|3-cyano-2-(2,3-dihydroxypropyl)-4-(3-fluorophenyl)-1-oxo-1,2-dihydroisoquinolin-6-
yl1]-6-methylpyridinium trifluoroacetate,
4-(3-chlorophenyl)-2-{[(45)-2,2-diethyl-1,3-dioxolan-4-yl]Jmethyl }-6-methoxy-1-
oxo0-1,2-dihydroisoquinoline-3-carbonitrile,
2-allyl-6-methoxy-1-ox0-4-pyridin-3-yl-1,2-dihydroisoquinoline-3-carbonitrile,
2-(2,3-dihydroxypropyl)-6-methoxy-4-(1-oxidopyridin-2-yl)-1-ox0-1,2-dihydroisoquinoline-
3-carbonitrile, and
4-(3-chlorophenyl)-2-[(2S)-2,3-dihydroxypropyl]-6-methoxy-1-0x0-1,2-

dihydroisoquinoline-3-carbonitrile.

The above-listed compounds are active in one or more of the assays for Kv1.5

described below.
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Another embodiment of the invention is a method of treating or preventing a
condition in a mammal, the treatment or prevention of which is effected or facilitated by Ky 1.5

inhibition, which comprises administering an amount of a compound of Formula I that is effective at
inhibiting Ky1.3.

A preferred embodiment is a method of treating or preventing cardiac arrhythmias, e.g.
atrial fibrillation, atrial flutter, atrial arrhythmia, and supraventricular tachycardia, in a mammal, which
comprises administering a therapeutically effective amount of a compound of Formula I.

Another preferred embodiment is a method of preventing thromboembolic events, such
as stroke.

Another preferred embodiment is a method of preventing congestive heart failure.

Another preferred embodiment is a method of treating or preventing immunodepression
or a disorder involving immunodepression, such as AIDS, cancer, senile dementia, trauma (including
wound healing, surgery and shock) chronic bacterial infection, certain central nervous system disorders,
and conditions including resistance by transplantation of organs or tissue, graft-versus-host diseases
brought about by medulla ossium transplantation. Within this embodiment is a method for treating or
preventing immunodepression by administering a compound of the invention with an immunosuppresant
compound. '

Another preferred embodiment is a method of treating or preventing gliomas including
those of lower and higher malignancy, preferably those of higher malignancy.

Another preferred embodiment is a method for inducing in a patient having atrial
fibrillation, a condition of normal sinus rhythm, in which the induced rhythm corresponds to the rhythm
that would be considered normal for an individual sharing with the patient similar size and age
characteristics, which comprises treating the patient with a compound of the invention.

Another preferred embodiment is a method for treating tachycardia, (i.e., rapid heart rate
e.g. 100 beats per minute) in a patient which comprises treating the patient with an antitachycardia device
(e.g. a defibrillator or a pacemaker) in combination with a compound of Claim 1.

The present invention also encompasses a pharmaceutical formulation comprising a
pharmaceutically acceptable carrier and the compound of Formula I or a pharmaceutically acceptable
crystal form or hydrate thereof. A preferred embodiment is a pharmaceutical composition of the
compound of Formula I, comprising, in addition, a second agent.

The compounds of the present invention may have asymmetric centers or asymmetric
axes, and this invention includes all of the optical isomers and mixtures thereof. Unless specifically
mentioned otherwise, reference to one 1somer applies to both isomers.

In addition compounds with carbon-carbon double bonds may occur in Z- and E- forms

with all isomeric forms of the compounds being included in the present mvention.
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Except where noted, the number of carbon atoms in a defined substituent is represented
by use of a subscript number follwing the letter “C”, e.g . C2. Detinitions of substituents containing a

range of carbon atoms, e.g. between 1 and 6 carbon atoms, can be represented by “Cj1.¢” or “C1-Cg”,

such that, for example, “Cj-6 alkyl” and *“C1-Cg alkyl” have equivalent meanings.

As used herein except where noted, "alkyl" 1s intended to include both branched- and
straight-chain saturated aliphatic hydrocarbon groups, including all isomers, having the specified number
of carbon atoms. Commonly used abbreviations for alkyl groups are used throughout the specitication,
e.g. methyl may be represented by “Me”” or CHs, ethyl may be represented by “Et” or CH,CHjs, propyl

may be represented by “Pr” or CH,CH,;CHs;, butyl may be represented by “Bu” or CH,CH,CH,CHj , etc.
“C1-6 alkyl” (or “C1-Cgq alkyl”) for example, means linear or branched chain alkyl groups, including all

isomers, having the specified number of carbon atoms. Cj].¢ alkyl includes all of the hexyl alkyl and

pentyl alkyl isomers as well as n-, 1so-, sec- and t-butyl, n- and 1sopropyl, ethyl and methyl. “Cj1.4 alkyl”

means n-, 180-, sec- and t-butyl, n- and isopropyl, ethyl and methyl. The term "alkoxy" represents a linear
or branched alkyl group of indicated number of carbon atoms attached through an oxygen bridge.

The term "alkenyl" includes both branched and straight chain unsaturated hydrocarbon
groups containing at least two carbon atoms joined by a double bond. The alkene ethylene is
represented, for example, by "CH,CH," or alternatively, by "H,C=CH,". “C2-5 alkenyl” (or “C2-C5
alkenyl”) for example, means linear or branched chain alkenyl groups having from 2 to 5 carbon atoms
and includes all of the pentenyl isomers as well as 1-butenyl, 2-butenyl, 3-butenyl, 1-propenyl, 2-
propenyl, and ethenyl (or ethylenyl). Similar terms such as “Co-3 alkenyl” have an analogous meaning,

The term "alkynyl" includes both branched and straight chain unsaturated hydrocarbon
groups containing at least two carbon atoms joined by a triple bond. The alkyne acetlyene is represented,
for example, by "CHCH" or alternatively, by "HC=CH". “Cp-5 alkynyl” (or “C2-Cj5 alkynyl”) for
example, means linear or branched chain alkynyl groups having from 2 to 5 carbon atoms and includes
all of the pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyl, 2-propynyl, and
ethynyl (or acetylenyl). Similar terms such as “Cp_3 alkynyl” have an analogous meaning.

Unless otherwise noted, alkyl, alkenyl and alkynyl groups are unsubstituted or
substituted with 1 to 3 substituents on each carbon atom, with halo, C1-Coq alkyl, CF3, NHp, N(C1-Cg
alkyl)2, NO2, oxo, CN, N3, -OH, -O(C1-Cg alkyl), C3-C1( cycloalkyl, C2-Cg alkenyl, C2-Cg alkynyl,
(Co-Cg alkyl) S(O)p-2-, (Co-Cg alky)S(0)0-2(Co-Cg alkyl)-, (Co-Cg alkyl) C(O)NH-, HpN-C(NH)-, -
O(C1-Cg alkyD)CF3, (Co-Cg alkyDC(O)-, (Cp-Cg alkyl)OC(0O)-, (Co-Cg alkyl)O(C1-Cg alkyl)-, (Cp-Cg
alky)C(0)1-2(Cp-Cg alkyl)-, (Co-Cg alkyl)OC(O)NH-, aryl, aralkyl, heterocycle, heterocyclylalkyl,

halo-aryl, halo-aralkyl, halo-heterocycle, halo-heterocyclylalkyl, cyano-aryl, cyano-aralkyl, cyano-
heterocycle and cyano-heterocyclylalkyl.
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The term “C(”” as employed in expressions such as “Cq-g alkyl” means a direct covalent

bond. Similarly, when an integer defining the presence of a certain number of atoms in a group is equal
to zero, 1t means that the atoms adjacent thereto are connected directly by a bond. For example, in the
% Q.-
O/W Y
structure T , wherein w is an integer equal to zero, 1 or 2, the structure is T when w 1S
ZETO.

The term “C3.g cycloalkyl” (or “C3-Cg cycloalkyl’”) means a cyclic ring of an alkane
having three to eight total carbon atoms (i.e., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, or cyclooctyl). The terms “C3~7 cycloalkyl”, “C3-g cycloalkyl”, “C5-7 cycloalkyl” and the
like have analogous meanings.

The term "halogen" (or “halo”) refers to fluorine, chlorine, bromine and iodine

(alternatively referred to as fluoro (F), chloro (Cl), bromo (Br), and iodo (I)).
The term “C1 -6 haloalkyl” (which may alternatively be referred to as “C1-Cg haloalky]”

or “halogenated C1-Cg alkyl’”) means a C1 to Cg linear or branched alkyl group as defined above with
one or more halogen substituents. The term “C1-4 haloalkyl” has an analogous meaning. The term “C1.
6 Tluoroalkyl” 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-trifluoroethyl, 3,3,3-
trifluoro-n-propyl, etc.).

The term “carbocycle” (and variations thereof such as “carbocyclic” or “carbocyclyl’) as
used herein, unless otherwise indicated, refers to (i) a C3 to Cg monocyclic, saturated or unsaturated ring

or (i1) a C7 to C12 bicyclic saturated or unsaturated ring system. Each ring in (11) 1s either independent

of, or fused to, the other ring, and each ring is saturated or unsaturated. The carbocycle may be attached
to the rest of the molecule at any carbon atom which results in a stable compound. The fused bicyclic
carbocycles are a subset of the carbocycles; i.e., the term "fused bicyclic carbocycle" generally refers to a
C7 to C]0 bicyclic ring system in which each ring is saturated or unsaturated and two adjacent carbon
atoms are shared by each of the rings in the ring system. A fused bicyclic carbocycle in which one ring is
saturated and the other 1s saturated is a saturated bicyclic ring system. A fused bicyclic carbocycle in
which one ring 1s benzene and the other is saturated is an unsaturated bicyclic ring system. A fused
bicyclic carbocycle in which one ring is benzene and the other is unsaturated is an unsaturated ring

system. Saturated carbocyclic rings are also referred to as cycloalkyl rings, e.g., cyclopropyl, cyclobutyl,
etc. Unless otherwise noted, carbocycle is unsubstituted or substituted with C1-g alkyl, Cj-g alkenyl,

C1-6 alkynyl, aryl, halogen, NH2 or OH. A subset of the fused bicyclic unsaturated carbocycles are

those bicyclic carbocycles in which one ring is a benzene ring and the other ring is saturated or
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unsaturated, with attachment via any carbon atom that results in a stable compound. Representative

examples of this subset include the following:

S0 O COCC

The term "aryl" refers to aromatic mono- and poly-carbocyclic ring systems, wherein the

individual carbocyclic rings in the polyring systems are fused or attached to each other via a single bond.
Suitable aryl groups include phenyl, naphthyl, and biphenylenyl.

The term “heterocycle” (and variations thereof such as “heterocyclic” or “heterocyclyl™)
broadly refers to (i) a stable 4- to 8-membered, saturated or unsaturated monocyclic ring, or (11) a stable
7- to 12-membered bicyclic ring system, wherein each ring in (11) 1s independent of, or fused to, the other
ring or rings and each ring 1s saturated or unsaturated, and the monocyclic ring or bicyclic ring system
contains one or more heteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4 heteroatoms) selected
from N, O and S and a balance of carbon atoms (the monocyclic ring typically contains at least one
carbon atom and the ring systems typically contain at least two carbon atoms); and wherein any one or
more of the nitrogen and sulfur heteroatoms 1s optionally oxidized, and any one or more of the nitrogen
heteroatoms is optionally quaternized. The heterocyclic ring may be attached at any heteroatom or
carbon atom, provided that attachment results in the creation of a stable structure. When the heterocyclic
ring has substituents, it is understood that the substituents may be attached to any atom in the ring,
whether a heteroatom or a carbon atom, provided that a stable chemical structure results.

As used herein, references to substituted cycloalkyl, substituted aryl and substituted
heterocyclic groups are intended to include the cyclic group containing from 1 to 4 substituents in

addition to the point of attachment to the rest of the compound. Preferably, the substituents are selected
from the group which includes, but 1s not limited to, halogen, C1-Cp( alkyl, CF3, NHo, N(C1-Cg alkyl)2,

NO», oxo, CN, N3, -OH, -O(C1-Cg alkyl), C3-C10 cycloalkyl, C2-Cg alkenyl,

C2-Cg alkynyl, (Co-Cg alkyl)S(0)0-2-, (Co-Cg alkyl)S(O)p-2-, aryl-S(0)0-2-,

(C1-Cg alkyl)-, (C1-Cg alkyl)C(O)NH-, HC(O)NH-, HpN-C(NH)-,

-0(C1-Cg alkyl)CFEF3, (C1-Cg alky)C(O)-, HC(O)- (C1-Cg alkyl)OC(O)-, HOC(O)-, (C1-CgalkylYO(C1 -
Cg alkyl)-, HO(C1-Cg alkyl), (C1-Cg alky)C(O)(Co-Cg alkyl)-, (Co-Cg alkyl)OC(O)NH-, aryl, C1-
calkoxyaryl, aralkyl, heteroaryl, heterocyclylalkyl, halo-aryl, -OC(O)NHC] -galkyl, halo-aralkyl, halo-
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heterocycle, halo-heterocyclylalkyl, cyano-aryl, cyano-aralkyl, cyano-heterocycle and cyano-
heterocyclylalkyl.

Saturated heterocyclics form a subset of the heterocycles; i.e., the term "saturated
heterocyclic" generally refers to a heterocycle as defined above in which the entire ring system (whether
mono- or poly-cyclic) is saturated. The term "saturated heterocyclic ring" refers to a 4- to 8-membered
saturated monocyclic ring or a stable 7- to 12-membered bicyclic ring system which consists of carbon
atoms and one or more heteroatoms selected from N, O and S. Representative examples include
piperidinyl, piperazinyl, azepanyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl, oxazolidinyl,
1soxazolidinyl, morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or
tetrahydrofuranyl).

Heteroaromatics form another subset of the heterocycles; i.e., the term "heteroaromatic”
(alternatively “heteroaryl”) generally refers to a heterocycle as defined above in which the entire ring
system (whether mono- or poly-cyclic) is an aromatic ring system. The term "heteroaromatic ring" refers
a 5- or 6-membered monocyclic aromatic ring or a 7- to 12-membered bicyclic which consists of carbon
atoms and one or more heteroatoms selected from N, O and S. Representative examples of
heteroaromatic rings include pyridyl, pyrrolyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl (or
thiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, isooxazolyl,
oxadiazolyl, thiazolyl, isothiazolyl, and thiadiazolyl.

Representative examples of bicyclic heterocycles include benzotriazolyl, indolyl,
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