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also be an important treatment strategy for patients with neurological or neuropsychiatry 

diseases or disorders such as depression. The compounds, compositions and methods herein help 

meet the current need for IDOl, ID02 and TDO modulators. 

[0014] In this invention, we describe novel structures related to irnidazoiso indoles, with 

different electronic and heme binding properties, that can specifically inhibit IDOl, ID02 or 

TDO, or that can exert combined inhibition of tryptophan degradation mediated by any of these 

enzymes. 

[0014a] In one aspect, there is provided a compound of the formula, 

[Chemical formula 41] 

© 
its tautomers or a pharmaceutical^ acceptable salt thereof, wherein 

n is 0, 1, 2, 3, or 4; 

bond a is a single or double bond 

ring A is an aromatic ring wherein 

i) V and X are N, W and Z are CH and Y is C; or 

ii) V, Y and Z are N? W is CH and X is C; or 

iii) V, W and Y are N, X is C and Z is CH; or 

iv) V and W are N or NH, X and Y are C and Z is CH; 

eachR1 is independently halogen, cyano, nitro, Ci-6alkyl, Cf-ghaloalkyl, -OR, -N(R)2, 

-SR, -C(0)0R, -C(0)N(R)2> -C(0)R, -S(0)R, -S(0)0R, -S{0)N(R)2, -S(0)2R, 

-S(0)20R, -S(0)2N(R)2, -0C(0)R, -0C(0)0R, -0C<0)N(R)2, -N(R)C(0)R, 

-N(R)C(0)0Rj or -N(R)C(0)N(R)2; 

R2 is -Ci-4alkyl-RA or -C2-4alkenyl-R3 when bond a is a single bond; and 

R2 is =C(H)RA when bond a is a double bond; 

wherein 

RA is -CN, -C(0)R3, -C(0)0R3, -C(0)N(R3)(RC), -C(ORB)(R3)(R% 

-C(NHRB)(R3)(RC), or-C(=N-ORC)R3, wherein 
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RB is hydrogen, C]-6alkyl, Ci-shaloaliyl, -Q-ealkyl-R61, -C(0)R3, 

-S(0}2R3, -C(0)(CH2)I-4C00R, -C(0)CH(NH2)(RD), -

S(0)20R3, -S(0)2N(R3)2, -CH2-0P(0)2(0R)2, or -P(0)(0R3)2, wherein 

RB1 is cyano, nitro, C[-^alkyl, Cj-ehaloalkyl, -OR, -N(R)2, -SR, 

-C(0)0R, -C(0)N(R)2, -C(0)R, -S(0)R, -S(0)0R, 

-S(0)N(R)2, -S(0)2R, -S(0)20R, -S(0)2N(R)2, -0C(0)R, 

-0C(0)0R, -0C(0)N(R)2, -N(R)C(0)R: -N(R)C(0)0R, or 

-N(R)C(0)N(R)2,' 

RD is hydrogen, methyl, -CH(CH3)2, -CH2CH(CH3)2, 

-CH(CH3)(CH2CH3), benzyl, 4-hydroxybenzyl, -CH2(3-

indolyl), -CH2SH, -CH2CH2SCH3, -CH2OH, -CH(CH3)OH, 

-(CH2)4-NH2, -(CH2)3-N(H)G(=NH)NH2I -CH2(4-imidazolyl), 

-CH2COOH, -CH2CH2COOH, -CH2CONH2, or 

-CH2CH2CONH2; 

each R3 is independently hydrogen, Ci-6alkyl, Ci-6haloalkyl, aryl, 

heteroaryl, C3-gcycloalkyl, Ci-goycloalkenyi, 3-10 membered heterocyclyl, 

arylCi-ealkyl-, heteroarylCi-6 allcyl-, C3-8cycloalkylCi-6alkyl-, C3-

scycloalkenylCi-6alkyl-, or (3-10 membered heterocyclyl)Ci-6alkyl-, 

wherein 

the C'-i-ealkyl, C3-gcycloalkyl, C3-8cycloalkenyl, 3-10 membered 

heterocyclyl, C3-gcycloalkylC i -6alkyl-, 

C3-scycloalkenylCi-6alkyl-, and (3-10 membered 

heterocyclyl)Ci-6alkyl- are each optionally and independently 

substituted by one =^R group arid each optionally substituted 

and independently by one, two, three, or four R31 groups; 

the aiyl, heteroaryl, arylCi-galkyl-, and heteroary 1C1 -6alkyl-

groups, are each optionally substituted by one, two, three, or 

four R31 groups; 

wherein 

each R31 is independently halogen, cyano, nitro, Ci-^alkyl, 

-C]_salkyl-R33, C^haloalkyl, -OR, -N(R)2, -SR, -C(0)0R, 

-C(0)N(R)2, -C(0)R5 -S(0)R, -S(0)0R, -S(0)N(R)2, -S(0)2R, 
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-S(0)?0R, -S(0)2N(R)2, -0C(0)R, -0C(0)0R; -0C(0)N(R)2, 

-N(R)C(0)R, -N(R)C(0)0R, or -N(R)C(0)N(R)2, wherein 

R33 is cyano, -OR, -N(R)2, -SR, -C(0)0R, -C(0)N(R)2, 

-C(0)R, -S(0)R, -S(0)0R, -S(0)N(R)2, -S(0)2R, 

-S(O)20R, -S(0)2N(R)2, -0C(0)R, -0C(0)0R, 

-0C(0)N(R)2, -N(R)C(0)R, -N(R)C(0)0R, or 

-N(R)C(0)N(R)2; 

R32 is =0, =S, =N(R), =N(OR), =C(R34)2, =(spiro-C3-8cycloalkyl), 

or =(spiro-(3-10 membered heterocyclyl)), wherein 

each R34 is independently hydrogen, halogen, Ci^alkyl, 

Ci_6haloalkyl, C3-gcycloalkyl, or 3-10 membered 

heterocyclyl; 

or both R34 taken together with the atom to which they are both 

attached form a monocyclic C3-gcycloalkyl or monocyclic 

3-8 membered heterocyclyl; 

Rc is hydrogen or Cj-ealkyl; 

and 

each R is independently hydrogen or R10, wherein 

R10 is Ci-6alkyl, Crghaloalkyl, aryl, heteroaiyl, C3-scycloalkyls C3-scycloalkenyl, 3-

10 membered heterocyclyl, arylCrealkyl, heteroaryiCi^alkyl-, C3-8 cycloalkylCr 

ealkyl-, Cs-scycloalkenylCt-^alkyl-, or (3-10 membered heterocyclyl)C|-6alkyl-, 

each R10 optionally substituted by one, two, three, or four groups that are each 

independently halogen, cyano, nitro, Ci-ealkyl, Ci-ghaloalkyl, -OR11, -N{Rn)2, 

-SR11, -C(0)0Ru, -C(0)N(Rn)2, -C(0)Rn, -S(0)Rn, -S(0)0Rn, -S(0)N(Rn)2, 

-S(0)2Rn, -S(0)20Rn, -S(0)2N(Rn)2j -0C(0)Rn, -0C(0)0Rn, -0C(0)N(RH)2, 

-N(Ru)C(0)R11, -N(Rn)C(0)0Ru, or -N(RU)C(0)N(Rll)2? wherein each R11 is 

independently hydrogen or Ci-galkyl, 

[0014b] In one aspect, there is provided a pharmaceutical composition comprising a 

compound as described herein, its tautomers or a pharmaceutical^ acceptable salt thereof, or a 

compound as described herein, and a pharmaceutical^ acceptable diluent, excipient, or carrier. 

[0014c] In one aspect, there is provided a pharmaceutical composition as described herein for 

treating immunosuppression in a subject in need thereof. 
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[0014d] In one aspect, there is provided a composition comprising a compound as described 

herein, its tautomers or a pharmaceutically acceptable salt thereof, or a compound as described 

herein and a pharmaceutically acceptable diluent, excipient, or carrier for inhibiting IDO in a 

[0015] In one aspect, the invention comprises compounds according to the formula (I) and its 

bond a is a simple or double bond 

ring A is an aromatic ring wherein 

i) V and X are N, W and Z are CH and Y is C; or 

ii) V, Y and Z are N, W is CH and X is C; or 

iii) V, W and Y are N, X is C and Z is CH; or 

iv) V and W are N or NH, X and Y are C and Z is CH; 

[0016] In a most preferred embodiment, the invention comprises compounds of Formula (I) 

where V and X are nitrogen (N), W and Z are CH and Y is carbon (C), to yield compounds of 

Formula (II), 

cell 

tautomers, 

wherein 
I "7 R,R, and n are each defined herein; 

(R1)n 

(II) 
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We Claim: 

[Claim 1] 

A compound of the formula, 

[Chemical formula 41] 

(I) 

its tautomers or a pharmaceutically acceptable salt thereof, wherein 

n is 0, 1, 2,. 3, or 4; 

bond a is a single or double bond 

ring A is an aromatic ring wherein 

i) V and X are N, W and Z are CH and Y is C; or 

ii) V5 Y and Z are N, W is CH and X is C; or 

iii) V, W and Y are N, X is C and Z is CH; or 

iv) V and W are N or NH, X and Y are C and Z is CH; 

each R1 is independently halogen, cyano, nitro, Ci-salkyl, C]-6haloalkyl, -OR, -N(R)2, 

-SR, -C(0)0R, -C(0)N(R)2, -C(0)R5 -S(0)R; -S(0)0R, -3(0)N(R)2, -S(0)2R, 

-S(0)20R, -S(0)2N(R)2, -0C(0)R, -0C(0)0R, -0C(0)N(R)2, -N(R)C(0)R, 

-N(R)C(0)0R, or -N(R)C(0)N(R)2; 

R2 is -Cr4alkyl-RA or -C2-4alkenyl-R3 when bond a is a single bond; and 

R2 is =C(H)RA when bond a is a double bond; 

wherein 

RAis -CN, -C(0)R3, -C(0)0R3, -C(0)N(R3)(Rc), -C(ORB)(R3){Rc), 

-C(NHRB)(R3)(Rc), or -C(=N-ORc)R3, wherein 

RB is hydrogen, Ci-6alkyl, C]-6haloalkyl, -Ci-galkyl-R®1, -C(0)R3, 

-S(0)2R3, -C(0){CH2),-4C00R, -C(0)CH(NH2)(RD), -

S(0)20R3; -S(0)2N(R3)2, -CH2-0P(0)2(0R)2, or -P(0)(0R3)2, wherein 

RBI is cyano, nitro, Ci~6alkyl, Ci-shaloalkyl, -OR, -N(R)2, -SR, 

-C(0)0R, -C(0)N(R)2, -C(0)R, -S(0)R, -S(0)0R, 

-S(0)N(R)2J -S(0)2R, -S(0)20R, -S(0)2N(R)2, -0C(0)R, 
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-0C(0)DR, -0C(0)N(R)2, -N(R)C(0)R, -N(R)C(0)0R, or 

-N(R)C(0)N(R)2; 

RD is hydrogen, methyl, -CH(CH3)2, -CH2CH(CH3)2, 

-CH(CH3)(CH2CH3), benzyl, 4-hydroxybenzyl, -CH2(3-

indolyl), -CH2SH, -CH2CH2SCH3, -CH2OH, -CH(CH3)OH, 

-(CH2)4-NH2, -(CH2)3-N(H)C(=NH)NH2, -CH2(4-

imidazolyl), -CH2COOH, -CH2CH2COOH, -CH2CONH2, 

or -CH2CH2CONH2; 

eachR3 is independently hydrogen, Ci-galkyl, CnJiaioalkyl, aryl, 

heteroaryl, C^-gcycloalkyl, C3-8cycloalkenyl, 3-10 membered 

heterocyclyl, arylCi-ealkyl-, heteroarylCi-6 allcyl-, C^-gcycloalkylCi -

ealkyl-, Ca-gcycloalkenylCj-ealkyl-, or (3-10 membered 

heterocyclyl) C i -salkyl-, 

wherein 

the Ci-galkyl, C3-gcycloalkyl, C3-gcycloalkenyl, 3-10 membered 

heterocyclyl, Cs-scycloalkylCi-salkyl-, 

C3-scycloalkenylCi_6alkyl-? and (3-10 membered 

heterocyclyl)C i -^alkyl- are each optionally and 

independently substituted by one =R group and each 

optionally substituted and independently by one, two, three, 

or four R31 groups; 

the aryl, heteroaryl, arylCi-galkyl-, and heteroarylC]-6alkyl-

groups, are each optionally substituted by one, two, three, 

or four R31 groups; 

wherein 

each R31 is independently halogen, cyano, nitro, Ci-6alkyl, 

-C,.6alkyl-R33, Ci-6haloalkyl, -OR, -N(R)2, -SR, -C(0)0R, 

-C(0)N(R)2, -C(0)R, -S(0)R, -S(0)0R, -S(0)N(R)2, 

-S(0)2R, -S(0)20R, -S(0)2N(R)2, -0C(0)R, -0C(0)0R, 

-0C(0)N(R)2, -N(R)C(0)R, -N(R)C(0)0R, or 

-N(R)C(0)N(R)2, wherein 

R33 is cyano, -OR, -N(R)2, -SR, -C{0)0R, -C(0)N(R)2, 

-C(0)R, -S(0)R, -S(0)0R, -S(0)N(R)2, -S(0)2R, 
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-S(0)20R, -S(0)2N(R)2, -0C(0)R, -0C(0)0R, 

-0C(0)N(R)2, -N(R)C(0)R, -N(R)C(0)0R, or 

-N(R)C(0)N(R)2; 
R32 is =0, =S, =N(R), =N(OR), =G(R34)2, =(spiro-C3-

gcycloalkyl), or =(spiro-(3-10 membered heterocyclyl)), 

wherein 

each R34 is independently hydrogen, halogen, Chalky!, 

Cinshaloalkyl, C3-gcycloalkyl, or 3-10 membered 

heterocyclyl; 

or both R34 taken together with the atom to which they are 

both attached form a monocyclic C3-gcycloalkyl or 

monocyclic 3-8 membered heterocyclyl; 

Rc is hydrogen or C^alkyl; 

and 

each R is independently hydrogen or R10, wherein 

R10 is Ci-ealkyl, Ci-shaloalkyl, aryl, heteroaryl, C3-8cycloalkyl, Cs-gcycloalkenyl, 

3-10 membered heterocyclyl, arylCi^alkyl, heteroarylC 1 -galkyl-, C3-g 

cycloalkylC] -^alkyl-, Ci-scycloalkenylCi-^alkyl-, or (3-10 membered 

heterocyclyl)Ci -ealkyi-, each R1Q optionally substituted by one, two, three, or 

four groups that are each independently halogen, cyano, nitro, Ci-^alkyl, 

Cr6haloalkyl, -OR11, -N(Rn)2, -SR11, -C(0)0Rn, -C(0)N(Ru)2, -C(0)Rn, 

-S(0)R11, -S(D)ORn, -S(0)N(Ru)2, -S(0)2RU, ^S(0)20RU, -S(0)2N(RU)2, 

-0C(0)Rn, -0C(0)0Rn, -0C(0)N(RU)2, -N(Rn)C(0)Rn, -

N(Rn)C(0)0Rl!, or -N(R1l)C(0)N(Rn)2, wherein each R11 is independently 

hydrogen or Crcalkyl. 

[Claim 2] 

The compound of claim 1, its tautomers or a pharmaceutically acceptable salt thereof, 

wherein bond a is a single bond. 

[Claim 3] 

The compound of claim 1, its tautomers or a pharmaceutically acceptable salt thereof, 

wherein V and X are N, W and Z are CH and Y is C, 

[Claim 4] 
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The compound of claim 1, its tautomers or a pharmaceutically acceptable salt thereof, 

wherein V, Y and Z are N, W is CH and X is C. 

[Claim 5] 

The compound of claim 1, its tautomers or a pharmaceutically acceptable salt thereof, 

wherein V, W and Y are N, X is C and Z is CH. 

[Claim 6] 

The compound of claim 1 > its tautomers or a pharmaceutically acceptable salt thereof, 

wherein V and W are N or NH, X and Y are C and Z is CH. 

[Claim 7] 

The compound of claim 1, 2, 3, 4, 5 or 6, its tautomers or a pharmaceutically acceptable salt 

thereof, wherein R2 is -Ci-4alkyl-RA. 

[Claim 8] 

The compound of claim 1, 2, 3, 4; 5 or 6, its tautomers or a pharmaceutically acceptable salt 

thereof, wherein R2 is -CH2-RA, -CH2CH2-RA, -C(H)(CH3)CH2-RA, or -C(H)=C(H)R3. 

[Claim 9] 

The compound of claim 8, its tautomers or a pharmaceutically acceptable salt thereof, 

wherein R2 is -CH2-RA. 

[Claim 10] 

The compound of any one of claims 1 - 9? its tautomers or a pharmaceutically acceptable salt 

thereof, wherein RA is -C(0)R3 or -C(ORB)(R3)(Rc). 

[Claim 11] 

The compound of any one of claims 1 - 9, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein RA is -C(NHRB)(R3)(Rc), or -C(^N-ORc)R3, 

[Claim 12] 

The compound of any one of claims 1 - 9, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein RA is -C(NHRB)(R3)(Rc)5 wherein RB is hydrogen, Ci-ealkyl, 

or -C(0)Ci-6alkyl. 

[Claim 13] 

The compound of any one of claims 1-9, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein RA is -C(ORB)(R3)(Rc). 

[Claim 14] 

The compound of any one of claims 1-9, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein RA is -CH(OH)(R3). 
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[Claim 15] 

The compound of any one of claims 1-14, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein R3 is hydrogen, 

[Claim 16] 

The compound of any one of claims 1-14, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein R3 is aryl, heteroaryl, C3-scycloalkyl, C3-scycloalkenyl5 3-10 

membered heterocyclyl, or C3-scycloalkylCi-gallcyl-, wherein 

the C3-scycloalkyl, C3-scycloalkenyl, 3-10 membered heterocyclyl, and C3-

scycloalkylCj-6 alkyl-, are each optionally and independently 

substituted by one =R32 group and each optionally and independently 

substituted by one or two R groups; and 

the aryl and heteroaryl groups, are each optionally substituted by one or two 

R31 groups. 

[Claim 17] 

The compound of any one of claims 1 - 14, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein R3 is phenyl, a five or six membered heteroaryl, monocyclic 

Cs-gcycloalkyl, monocyclic Cs-gcycloalkenyl, a five or six membered monocyclic 

heterocyclyl, or (monocyclic C5-gcycloalkyl)Ci-6 alkyl-, wherein 

the Cs-gcycloatkyl, Cs-gcycloalkenyl, 5-6 membered heterocyclyl, and C5-

scycloalkylCre alkyl-, are each optionally and independently 

substituted by one =R32 group and each optionally and independently 

substituted by one or two R31 groups; and 

the phenyl and heteroaryl groups, are each optionally substituted by one or 

two R31 groups. 

[Claim 18] 

The compound of any one of claims 1-14, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein R3 is phenyl or a five or six membered heteroaryl, each 
11 optionally substituted by one or two R groups. 

[Claim 19] 

The compound of any one of claims 1-14, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein R3 is monocyclic Cs-scycloalkyl, monocyclic C5-

gcycloalkenyl, a five or six membered monocyclic heterocyclyl, or (monocyclic C5-
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gcycloaIkyl)Ci-6alkyl-? each optionally substituted by one =R32 group and one or two R31 

groups. 

[Claim 20] 

The compound of any one of claims 1-14, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein R3 is 

[Chemical formula 42] 

, wherein 

bond a is a single bond or a double bond; 

m is 05 1, or 2; 

p is 0 or 1; and 

when bond "a" is a single bond, then Z is -C(R36)2-, -C(=R32)-, -N(R35)-? or -O-, 

wherein 

R35 is hydrogen, C,-6alkyl, -C(0)R, -S(0)2R, -C(0)0R, -C(0)N(R)2, -S(0)20R, 

or-S(0)2N(R)2; and 

when bond a is a double bond, then Z is -C(R36)= or -N=; 

each R36 is independently hydrogen or R31. 

[Claim 21] 

The compound of claim 20, its tautomers or a pharmaceutically acceptable salt 

thereof, wherein bond a is a single bond; and Z is -N(R )- or -0-. 

[Claim 22] 

The compound of claim 1 of the formula, 

[Chemical formula 43] 

(R1)n 

R ,3 

N 

, its tautomers or a pharmaceutically acceptable salt thereof. 
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[Claim 23] 

The compound of claim 1 of the formula, 

[Chemical formula 44] 

"N OH 

, its tautomers or a pharmaceutical^ acceptable salt thereof. 

[Claim 24] 

The compound of claim 1 of the formula, 

[Chemical formula 45] 

, its tautomers or a pharmaceutically acceptable salt thereof. 

[Claim 25] 

The compound of claim 1 of the formula, 

[Chemical formula 46] 

, its tautomers or a pharmaceutically acceptable salt thereof. 

[Claim 26] 

The compound of claim 22-25, its tautomers or a pharmaceutically acceptable salt 

thereof, wherein 
£ R is hydrogen and 
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R3 is aiyl, heteroaiyl, Cj-gcycloalkyl, C3-gcycloaIkenyl5 or 3-10 membered 

heterocyclyl, wherein 

the C3-gcycloalkyl, Cj-gcycloalkenyl, and 3-10 membered heterocyclyl are 
•3^ 

each optionally substituted by one =R group and one, two, three, or four 

R31 groups; and 

the aryl and heteroaryl are each optionally substituted by one, two, three, or 

four R31 groups. 

[Claim 27] 

The compound of any one of claims 22 - 25, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein R3 is 

[Chemical formula 47] 

(R31)m^HZ 

, wherein 

bond a is a single bond or a double bond; 

m is 0, 1, or 2; 

p is 0 or 1; and 

when bond "a" is a single bond, then Z is -C(R36)2-, -C(HR32)-, -N{R35)-, or -O-, 

wherein 

R35 is hydrogen, Cr6alkyl, -C(0)R, -S(0)2R, -C(0)0R, -C(0)N(R)2, -S(0)20R, 

or -S(0)2N(R)2; and 

when bond a is a double bond, then Z is -C(R36)= or -N~; 
36 31 each R is independently hydrogen or R . 

[Claim 28] 

The compound according to claim 1, its tautomers or a pharmaceutically acceptable 

salt thereof, wherein 

R2 is ~C(H)RA when bond a is a double bond; 

RA is -C(0)R3 or -C(ORB)(R3)(Rc); 

RB is hydrogen, Ci^alkyl, or Ci^haloalkyl; and. 
A 

R is hydrogen or Ci^alkyl. 

[Claim 29] 
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The compound according to claim 1, its tautomers or a pharmaceutically acceptable 

salt thereof, wherein 
a is a single bond and R2 is -Ci_4alkyl-RA 01* -C2-4alkenyl-R3; 
RA is -C(0)R3, -C(ORB)(R3)(RC), or -C(NHRB)(R3)(Rc), or -C(=N-ORc)R3; 

RB is hydrogen, C^alkyl, or Ci4haloalkyl; and, 
Rc is hydrogen or C^alkyl. 

[Claim 30] 
The compound according to claim 22, 28, or 29, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein 
R3 is aryl, heteroaryl, C3_scycloalkyl, C3.gcycloalkenyl, or 3-10 memhered 
heterocyclyl, wherein the C3-scycloaIkyl, C^scycloalkenyl, and 3-10 membered 
heterocyclyl are each optionally substituted by one =R32 group and one, two, three, or 

fourR31 groups; and 
31 the aryl and heteroaryl are each optionally substituted by one, two, three, or four R 

groups 

[Claim 31] 
The compound according to claim 22, 28, or 29, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein R3 is phenyl, cyclopentyl, cyclohexyl, cyclohex-1 -en-1 -yl, 

cyclohex-3-en-l-yl, furan-2-yl, furan-3-yl, tetrahydropyran-3-yl, tetrahydropyran-4-yl, 

piperidin-3-yl, piperidin-4-yl, imidazol-2-yl, imidazoL-4-yl, thiazol-2-yl, thiazol-4-yl, thiazol-
n 1 

5-yl, each optionally substituted by one or two R groups, and wherein the cyclopentyl, 
cyclohexyl, cyclohexenyl, andy piperidinyl groups are each optionally substituted by one 

32 =R group. 

[Claim 32] 
The compound according to claim 22, 28, or 29, its tautomers or a pharmaceutically 

acceptable salt thereof, wherein 
R3 is 
[Chemical formula 10] 

^31 
m P , wherein bond a is a single bond or a double bond; m is 0, 1, or 2; p is 0 

or 1; and wherein 
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when bond a is a single bond, then Z is -C(R36)2~, -C(=R32)-, -N(R35)-, or -O-, wherein 

each R35 is independently hydrogen or R31; and 

R35 is hydrogen, Ci.6alkyl, -C(Q)R, -S(0)2R, -C(Q)OR, -C(0)N(R)2, -S(0)20R, or -

S(0)2N(R)2; 

and when bond a is a double bond, then Z is -C(R36)= or -N= 

[Claim 33] 

The compound according to claim 32, its tautomers or a pharmaceutically acceptable 

salt thereof, wherein bond a is a single bond; and Z is ~C(R36)2. 

[Claim 34] 

The compound according to any of claims 28 -32, its tautomers or a 

pharmaceutically acceptable salt thereof, in which V and X are N, W and Z are CH and Y is 

C. 

[Claim 35] 

A compound that is 

[Chemical formula 48] 

27 

N 

1 -cyclohexyl-2-(9H-imidazo[ 1,5-a] indol-9-

yl)ethan-l-one, 

28 
(T) \ j? 

o N 

1 -(4-(2-(9H-imidazo[ 1, 5-a]indol-9-

yl)acetyl)piperidin-1 -yl)-2-phenylethan-1 -one, 

29 
O -I Sf\JKv-v/^0 

N 

l-(4-(2-(9H-imidazo[l,5-a]indol~9-

yl)acetyl)piperidin-l-yl)-2-(tetrahydro-2H-

pyran-4-yl)ethan-l -one, 

30 
C^X~7N~^> 

l-(4-(2-(9H-imidazo[l,5-a]indol-9-

yl)acetyl)piperidin-1 -yl)-2-(4-

(trifluoromethyl)phenyl) ethan-1 -one, 

31 
N^/ 

"N 

2-(9H-imidazo[l,5-a]indol-9-yl)-l-(4' 

methylenecyclohexyl)ethan-1 -one, 
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32 

(T^j 

v O 
l-(4-((benzyloxy)methyl)cyclohexyl)-2-(9H-

imidazo[l)5-a]indol-9-yl)ethan"l-one, 

33 

(n 
N 

1 -(cyclohex-3 -en-1 -yl)-2 -(9H-imidazo [1,5-

a]indol-9-yl)etlian-l-one, 

34 <Ny 
N 

1-cyclopentyl-2-(9H-imidazo[ 1,5-a]indol-9-

yl)ethan-l-one, 

[Chemical formula 49] 

35 
2-(9H-imidazo[ 1,5-a]indol-9-yl)-1 -(pyridin-4-

yl)ethan-l-one, 

36 
Q 

H^y 

\\ 

2-(9H-imidazo[l,5-a]indol-9-yl)-l-(l?4-

dioxaspiro[4.5]decan-8-yl)etHan-l-one> 

37 
0^ °wsi T) / n^y 
\\ 

2-(9H-imidazo[ 1,5-a]indol-9-yl)-1 -(thiazol-5-

yl)ethan-l-one, 

38 

1 
N 

l-(2,4-dimethylfuran-3-yl)-2-(9H-imidazo[l?5-

a]indol-9-yl)ethan-l-one, 

39 
Q V/~\ 
(N y Cl 

N 

l-(3-chlorophenyl)-2-(9H-imidazo[l55-a]indol-

9-yl)ethan-l-one5 
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43 
2-(5H-[l,2,4]triazolo[3?4-a]isoindol-5-yl)-l-

cyclohexylethan-1 -one, 

44 

N 

l-(4-(2-(5H-[l,2,4]triazolo[3,4-a]isoindol-5-

yl)acetyl)piperidin- l-yl)-2-phenylethan-1 -one, 

45 yV>CM-o> 
/^N N—7 

N 
N 

l-(4-(2-(5H-[l,2,4]triazolo[3,4-a]isoindol-5-

yl)acetyl)piperidin-1 -yl)-2-(tetrahydro-2H-

pyran-4-yl)ethan-1 -one, 

[Chemical formula 50] 

46 

N 

2-(5H-[l,2,4]triazolo[3,4-a]isoindol-5-yl)-l-(4-

methylenecyclohexyl)et!aan-l -one, 

47 ! / O-A 
2-(5H-[l,2,4]triazolo[354-a]isoindol-5-yl)-l-(4-

((benzyIoxy)methyl)cyclohexyl)ethan-1 -one, 

48 

N, ^ 
N 

2-(5H-[l?2?4]triazolo[3>4-a]isoindol-5-yl)-l-

(cyclohex-3 -en-1 -yl)ethan-1 -one, 

49 

N J 
N 

2-(5H-[.'l 9294]triazolo[3,4-a]isoindol-5-yl)-l-

cyclopentyletlian-1 -one, 

50 

N 

2-(5H-[ls2,4]triazolo[3,4-a]isoindol-5-yl)-l-

{pyridin-4-yl) ethan-1 -one, 
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51 
Q yr\ 

J^N ci 
N ^ 

N 

2-(5H-[l,2,4]triazolo[3,4-a]isoindol-5-yl)-l-(3-

chlorophenyl)ethan-1 -one> 

53 <r0~0 VN 0 

2-(8H-[l,2;3]triazolo[5,l-a]isoiiidol-8-yl)-l-

cyclohexyl ethan-1 -one, 

54 

\*N 0 F 

2-(8H-[l,2,3]triazoIo[5>l-a]isoindol-8-yl)-l-(4,4-

difluorocyclohexyl)ethan-1 -one, 

[Chemical formula 51] 

55 
O p l-(4-(2-(8H-[l32?3]triazolo[5,l-a]isoindol-8-

yi)acetyl)piperidin- l-yl)-2-phenylethan-1 -one? 

56 VP-O-CQ 
/-N W 
VN 

l-(4-(2-{8H-[l?2,3]triazolo[5?l-a]isomdoI-8-

yl)acetyl)piperidin-l-yl)-2-(tetrahydro-2H-

pyran-4-yI)ethan-1 -one, 

57 
O VJ^J1 ^ 

VN 

1 ~(4-(2-(8H-[ 1,2,3]triazolo [5,1 -a] isoindol-8-

yl)acetyl)piperidin-1 -yl)-2-(4-

(trifluoromethyl)phenyl)ethan-1 -one. 

58 
2-(8H-[l,2s3]triazolo[5,l-a]isomdol-8-yl)-l-(4-

methylenecyclohexyl)ethan-1 -one, 

59 
2-(8H-[l,2,3]triazolo[5?l-a]isoindoI-8-yl)-l-(4-

((benzyloxy)methyl)cyclohexyl)ethan-1 -one, 
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60 /y 
VN 

2-(8H-[l,2,3]triazolo[5,l-a]isoi:ndol-8-yl)-l-

(cyclohex-3-en-1 -yl)ethan-1 -one, 

61 

VN 

2-(8H-[l,2,3]triazolo[5?l-a]isomdol-8-yl)-l-

cyclopentylethan-1 -one, 

62 

VN 

2-(8H-[l,2,3]triazolo[5,l-a]isoindol-8~yl)~l-

(pyridin-4-yl)ethan-1 -one, 

[Chemical formula 52] 

63 
o vo 

j-N ~ Cl 

VN 

2-(8H-[l,2,3]triazolo[5,l-a]isomdol-8-yl)-l-(3-

chlorophenyl)ethan-1 -one. 

64 

VN 

t"(4-(2-(8H-[l,2,3]triazolo[53l-a]isoindol-8-

y l)acetyl)piperidin-1 -yl)-2 -phenylethan-1 -one, 

66 

f VN HO 

2-(8H-[ 1,2,3]triazolo[5,1 -a]isoindol™8-yl)-l -

cyclohexylethan- l-ol, 

67 

[f^l o 
YyvT^ JTlr UTru 

(' M 0H 

VN 

4-(2-(8i7-[l)2,3]triazolo[5Jl-«]isoindol-8-yl)-l-

hydroxyethyl)-Ar-(p"tolyl)piperidinG"l" 

carboxamide, 

68 

XN-N HO N—/ F 

2-(8H-[l,2,3]triazolo[5,l-a]isoindol-8-yl)-l-(4,4-

difluorocyclohexyl) ethan-1 -ol, 
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69 

V
-o /

 
X

 

2-(5H-[l32J4]triazolo[3,4-a]isoindol-5-yl)-l-

cyclohexylethan-1 -ol, 

70 
N-y \ / \ 

<\ J urfW 
N H0 

l-cyclohexyl-2-(9H-imidazo[l,5-a]indol-9-

yI)ethan-l-ol5 

71 

J/S HO /—V o 

N 

1 -(4-( 1 -hydro xy-2-(9H-imidazo [ l,5-a]indol-9-

yl)ethyl)piperidin-1 -yl) -2-phenylethan-1 -one, 

[Chemical formula 53] 

72 

HO /—v O vpo^Q, 
<N J 

N 

l-(4-(l-hydroxy-2-(9H-imidazo[l,5-a]indol-9-

yl)ethyl)piperidin-1 -yl)-2-(tetrahydro-2H-pyran-4-

yl)ethan-l-one, 

73 

HO P 

N 

1 -(4-(l-hydroxy-2-(9H-imidazo[ 155-a]indol~9-

yl)ethyl)piperidin-1-yl)-2-(4-

(trifluoroinethyl)phenyi) ethan-1 -one, 

74 
fS H0\/^\ 

N^/ 

"N 

2-(9H-imidazo[ 1,5-a]indol"9-yl)-l-{4-

methylenecyclohexyl)ethan-1 -ol, 

75 

HO ,—, 

N^/ 0 \ y • ^ 
l-(4-((benzyloxy)raethyl)cyclohexyl)-2-(9H-

imidazo[ 1,5-a]indol-9-yl)ethan-1 -ol. 

76 
O HOw^> 

NY 
"N 

l-(cyclohex-3-en~l-yl)-2-{9H-imidazo[l,5-

a]indol-9-yl)ethan-l-ol, 
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77 

no,—, 

t*>y 
1 - cyclopentyl-2-{9H-imidazo [1,5 -a]indol-9-

yl)ethan-l-ol, 

78 
Q 2-(9H-imidazo[ l,5-a]indol-9-yI)-1 -(pyridin-4-

yl)ethan-l-ol, 

79 

ff^S HO /—\P^j 
\—' 

N~Tf 
2-(9H-imidazo[ 1 j5-a]indol-9-yl)-l-(l ,4-

dioxaspiro[4.5]decan-8-yl)ethan-l-oI, 

[Chemical formula 54] 

80 
H0WS^(1 r\ / V-N 

N-V <\ J 
N 

2-(9H-imidazo[l,5-a]indol-9-yl)-l-(thiazol-5-

yl)etlian-l-ol5 

81 
Q Hq\^o 

<NTI^ 
N 

l-t2,4-dmiethylluran-3-yl)-2-(9H-imidazo[lJ5-

a]indol-9-yl)ethan-1 -ol? 

82 
Q HVO 

N 

1 -(3-chlorophenyl)-2-(9H-imidazo[ l>5-a]indol-9-

yl)ethan-l-ol, 

83 

/T^ HO y \ o 

MT> 
N'N 

l-(4-(2-(8H-[LJ253]triazolo[5Jl-a]isoindol-8-yl)-l-

hydroxyethyl)piperidin-1 -yl)-2-phenylethan-1 -

one, 

84 

HO /—V O VvKKy-b 
<*l ^—/ VN 

l-^-^-fSH-fl^^JtriazoIofSjl-aJisoindol-S-yl)-!-

hydroxyethyl)piperidin-1 -yl) -2-(tetrahydro-2H-

pyran-4-yl)ethan-l-one, 
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85 
fS HO .y—\ P 

VN 

l<4-(2«(8H-[l,2,3]triazolo[5a-a]isoindol-8-yl)-l-
hydroxyethyl)piperidin-l-yl)-2-(4-
(trifluoromethyl)phenyI) ethan-1 -one, 

86 

(f^S HO ,— 

VN 

2-(8H-[l,2,3]triazolo[53l-a]isoindol-8-yl)-l-(4-
methylenecyclohexyl)ethan-l -ol5 

87 

H0\ /—v_ 

VN 

2-(8H-[l,2,3]triazolo[5Jl-a]isoindol-8-yl)-l-(4-
((benzyloxy)methyl)cyclohexyl)ethan-1 -ol, 

[Chemical formula 55] 

88 
Q H0\AA 
H 
N'N 

2-(8H-[l,2,3]triazolo[5,l-a]isoindol-8-yl)-l-
(cyclohex-3-en-l-yl)ethan-l-oI, 

89 

HR_/—\ 
bv VN 

2-(8H-[l32,3]triazolo[55l-a]isoindol-8-yl)-l-
cyclopentylethan-1 -o 1, 

90 
HO__^ 

VN 

2-(8H-[l,2,3]triazolo[5,I-a]isoindol-8-yl)-l-
(pyridin-4-yl)ethan-1 -ol, 

91 
QHVO 

J^N C! 

VN 

2-(8H-[l,2,3]triazolo[5,l-a]isoindol-8-yl)-l-(3-
chlorophenyl) ethan-1 -ol, 

92 

N 

1 -(4-(2-(8H-[ 1,2,3]triazolo[5,1 »a]isoindol-8-yl)-1 -
hydroxyethyl)piperidin-1-yl)-2-phenylethan-1-
one, 
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93 

IPS HCl/—\o 
r /— —o 
VN 

l-(4-(2-{5H-[l?2J4]triazolo[3)4-a]isoindol-5-yl)-l-

hydroxyethyl)piperidin-1 -yl)-2-phenylethan-1 -

one, 

94 

1HO t—v ,0 <£p-CK_0, 
..v N N—7 

N ^1 
N 

l-(4-(2-(5H-[l,2,4]triazolo[3,4-a]isoindoi-5-yl)-l-

hydroxyethyl)piperidin-l-yl)-2-(tetrahydro-2H-

pyran-4-yI)ethan-1 -one, 

95 

(f\ HO /—> 

M^"N H 
N 

2-(5H-[l,2>4]triazolo[3,4-a]isoindol-5-yl)-l-(4-

methylenecyclohexyl)ethan-l-ol5 

[Chemical formula 56] 

96 

HC\ / Nv 

JL / — o- \ K'J ^3 
2-(5H-[l,254]triazolo[3,4-a]isoindol-5-yl)-l-(4-

((benzyloxy)methyl)cyclohexyl)ethan-1-ol? 

97 
fS H0\AA 

M^N 
N, ^ N 

2-(5H-[l,2,4]triazolo[3,4-a]isoindol-5-yl)-l-

(cyclohex-3 -en-1 -yl)ethan-1 -ol, 

98 

HO^ 

>N 
N, ^1 

N 

2-(5H-[l32,4]triazolo[3,4-a]isoindol-5-yl)-l-

cyclopentylethan-1 -ol, 

99 
O HCU/^ 

N 1 
N 

2-(5H-[l,2,4]triazolo[3,4-a]isoindol-5-yl)-l-

(pyridm-4-yl)ethan-l-ol, 

100 
QlHOy-f\ 

//^N C[ 

N 

2"(5H-[l,2,4]triazolo[3,4-a]iaoindol-5-yl)-l-(3-

chlorophenyl)ethan-1 -ol, 
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102 

HO ,—, 
r\ )—\ /~0H 

N^y 

N 

4-( I -hydroxy-2-(9H-imidazo[ 155-a]indol-9-
yl)ethyl)cyclohexan-1 -ol, 

103 
N 

\\ 

1 -{4-(beiizyloxy)cyclohexyl)-2-(9H-iinidazo[ 1,5-
a]indol~9-yl)ethan-1 -ol, 

104 
Q HOW^Po/ 

N^y 

\\ 

2-(9H-imidazo[l,5-a]indol-9~yl)-l-(4-
methoxycyclohexyl) ethan-1 -ol, 

[Chemical formula 57] 

105 

f^S HO ,—\ o 
HN^O~°FJ 

"N 

4-(l-hydroxy-2-(9H-imidazo[lj5-a]indol-9-
yl)ethyl)-N-(4-(trifluoromethyl)phenyl)piperidme-
1-carboxamide, 

106 

HO /—v O 
Y\_J /=\ "Y m\Jh°yF 

N F 

N-(4-(di fluoromethoxy)phenyl)-4-(1 -hydroxy-2-
(9H-imidazo[l55-a]indol-9-yl)ethyl)piperidine-l-
carboxamide, 

107 

(T% HO, x ^O 

i j /~F 
N F 

4-( 1 -hydroxy-2-(9H-imidazo [1,5 ~a] indol-9-
yl)ethyl)-N-(4-
(trifluoromethoxy)phenyl)piperidine-1 -
carboxamide, 

108 
0 p .o. V\ ,N~A /=< 1 ryj \-J m\yo 
1 1 N 

N-(benzo[d] [ 1,3 ]dioxol-5-yl)-4-( 1 -hydroxy-2-
(9H-imidazo [ l,5-a]indol-9-yl)ethyl)piperidine-1 -
carboxamide, 

109 

HQ /—, O S\_y~(ZyN~^ _/=\ 
/if m\~Ji 

N 

4-(l-hydroxy-2-(9H-imidazo[l,5-a]indol-9-
yl)ethyI)-N-(pyridin-4-yl)piperidine-1 -

carboxamide, 
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110 

//S HO /—V O 

W HNA*N 
J \;i N u 

N-(2-chloropyridin-4-yl)-4-(l-hydroxy-2-(9H-

imidazo[l,5-a]indol-9-yl)etliyl)piperidme-l-

carboxamide, 

111 

f^S HO y s 0 
\A )—( N-f /=\ 0 

w HN^Hn 
<Nj 0" 

N 

methyl 4-(4-(l-hydroxy-2-(9H-imidazo[l,5-

a]indol-9-yl)ethyl)piperidine-l-

carboxamido)benzoate, 

112 

HQv / V 

N^/ 

N 

1-(cyclohex-3-en-1-yl)-2-(9H-imidazo[ 1,5-

a]mdol-9-yl)ethan-l -ol, 

[Chemical formula 58] 

113 

/TS HO 
r\_y\l 
H^/ 
ij 

N 

2-(9H-imidazo[l,5-a]indol-9-yl)-l-(thiazol-5-

yl)ethan-l-ol, 

114 
iT^ o c'v^ 

{i| 
N 

1 -(2-chlorophenyl)-2-(9H-imidazo[ 1,5-a]indol-9-

yl)ethan-l-one, 

115 

p. o ^Cl 

NN 

1 -(3-chlorophenyl)-2-(9H-imidazo[ l?5-a]indol-9-

yl)ethan-l-one, 

116 X3 
"N 

2-(9H-imidazo[ 1,5-a]indol-9-yl) - 1-phenylethan-1-

one, 

117 
0? Hov_^n 

0 

N 

1 -(furan-2-yl)-2-(9H-imidazo[ l,5-a]indol-9-

yljethan-l-ol, 
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118 

ITS H°v 
VvyV NV 
(if 

N 

2-(9H-imidazo[ 1,5-a]indol™9-yl)-l-(1-methyl-lH-

imidazol-4-yl)ethan-1-ol, 

119 
Cty 
NV 

<X J 
N 

2-(9H-imidazo[ 155-a]indol-9-yl)acetonitrile, or 

120 

QJ 
N^/\ <\ J 
N 

2-(9H-imidazo[l,5-a]indol-9-yl)-2-

methylpropanenitrile. 

[Claim 36] 

A pharmaceutical composition comprising a compound according to any one of 

claims 1 - 34, its tautomers or a pharmaceutically acceptable salt thereof, or a compound of 

claim 35, and a pharmaceutically acceptable diluent, excipient, or carrier. 

[Claim 37] 

A pharmaceutical composition according to claim 36 for treating immunosuppression 

in a subject in need thereof 

[Claim 38] 

The pharmaceutical composition of claim 37, wherein the immunosuppression is 

associated with an infectious disease, or cancer. 

[Claim 39] 

The pharmaceutical composition of claim 38, wherein the infectious disease is a viral 

infection selected from the group consisting of: influenza, hepatitis C virus (HCV), human 

papilloma virus (HPV), cytomegalovirus (CMV), Epstein-Barr virus (EBV), polio virus, 

varicella zoster virus, coxsackie virus, human immunodeficiency virus (HIV). 

[Claim 40] 

A composition comprising a compound according to any one of claims 1-34, its 

tautomers or a pharmaceutically acceptable salt thereof, or a compound of claim 35 and a 

pharmaceutically acceptable diluent, excipient, or carrier for inhibiting IDO in a cell. 


