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Novel Estrogen Receptor Ligands 

Field of Invention 
This invention relates to compounds which are estrogen receptor ligands and are preferably selective for 

5 the estrogen receptor p isoform, to methods of preparing such compounds and to methods for using such 

compounds in treatment of diseases related to the estrogen receptor such as depressive disorders, anxiety 

disorders, Alzheimer's disease, cognitive disorders, osteoporosis, elevated blood triglyceride levels, 

atherosclerosis, endometriosis, urinary incontinence, autoimmune disease, and cancer of the lung, colon, 

breast, uterus and prostate. 

10 

Background of Invention 
The estrogen receptor (ER) is a ligand activated mammalian transcription factor involved in the up and 

down regulation of gene expression. The natural hormone for the estrogen receptor is P-17-estradiol (E2) 

and closely related metabolites. Binding of estradiol to the estrogen receptor causes a dimerization of the 

15 receptor and the dimer in turn binds to estrogen response elements (ERE's) on DNA. The ER/DNA 

complex recruits other transcription factors responsible for the transcription of DNA downstream from 

the ERE into mRNA which is eventually translated into protein. Alternatively the interaction of ER with 

DNA may be indirect through the intermediacy of other transcription factors, most notably fos and jun. 

Since the expression of a large number of genes is regulated by the estrogen receptor and since the 

20 estrogen receptor is expressed in many cell types, modulation of the estrogen receptor through binding of 

either natural hormones or synthetic ER ligands can have profound effects on the physiology and 

pathophysiology of the organism. 

Historically it has been believed there was only one estrogen receptor. However a second subtype (ER-p) 

25 has been discovered. While both the "classical" ER-ct and the more recently discovered ER-|3 are widely 

distributed in different tissues, they nevertheless display markedly different cell type and tissue 

distributions. Therefore synthetic ligands which are either ER-a or ER-(3 selective may preserve the 

beneficial effects of estrogen while reducing the risk of undesirable side effects. 

30 Estrogens are critical for sexual development in females. In addition, estrogens play an important role in 

maintaining bone density, regulation of blood lipid levels, and appear to have neuroprotective effects. 

Consequently decreased estrogen production in postmenopausal women is associated with a number of 

diseases such as osteoporosis, atherosclerosis, depression and cognitive disorders. Conversely certain 

types of proliferative diseases such as breast and uterine cancer and endometriosis are stimulated by 

35 estrogens and therefore antiestrogens (i.e., estrogen antagonists) have utility in the prevention and 

treatment of these types of disorders. 
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The efficacy of the natural estrogen, 17p-estradiol, for the treatment of various forms of depressive illness 

has also been demonstrated and it has been suggested that the anti-depressant activity of estrogen may be 

mediated via regulation of tryptophan hydroxylase activity and subsequent serotonin synthesis (See, e.g., 

Lu N Z, Shlaes T A, Cundlah C, Dziennis S E, Lyle R E, Bethea C L, "Ovarian steroid action on 

5 tryptophan hydroxylase protein and serotonin compared to localization of ovarian steroid receptors in 

midbrain of guinea pigs." Endocrine 11:257-267, 1999). The pleiotropic nature of natural estrogen 

precludes its widespread, more chronic use due to the increased risk of proliferative effects on breast, 

uterine and ovarian tissues. The identification of the estrogen receptor. ER{3, has provided a means by 

which to identify more selective estrogen agents which have the desired anti-depressant activity in the 

10 absence of the proliferative effects which are mediated by ERa. Thus, it has been shown that therapeutic 

agents having ERp-selectivity are potentially effective in the treatment of depression. 

What is needed in the art are compounds that can produce the same positive responses as estrogen 

replacement therapy without the negative side effects. Also needed are estrogen-like compounds that 

15 exert selective effects on different tissues of the body. 

The synthesis of a series of polysubstituted biphenyl compounds and their binding affinity towards the 

human recombinant estrogen receptor alpha is disclosed in D. Lesuisse et al, Bioorg, Med. Chem. 

Lett.,2001,11, 1709-1712. A series of 4-hydroxy-biphenyl-carbaldehyde oxime derivatives and their 

20 binding affinity towards the estrogen receptor (ER) subtypes ERa and ERp is disclosed in C. Yang et al, 

Bioorg. Med. Chem. Lett., 2004,12, 2553-2570 and also in WO 2004/099122. Further aryl-carbaldehyde 

oxime derivatives and their use as estrogenic agents are described in WO 2004/103941. Certain other 

biphenyl compounds and their use in the treatment of multiple sclerosis are disclosed in WO 

2006/105442. 

25 

The compounds of the present invention are ligands for estrogen receptors and as such may be useful for 

treatment or prevention of a variety of conditions related to estrogen functioning. 

Summary of the Invention 

30 In one aspect, there is provided a compound of formula (I) or a pharmaceutical^ acceptable salt thereof 
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in which 

5 

R! is selected from the group consisting of optionally substituted 5-10 membered heterocyclyl containing 

one or more oxygen, nitrogen and/or sulphur atoms, optionally substituted phenyl, optionally substituted 

naphthyl, optionally substituted C3_8cycloalkyl, optionally substituted C5.6cycloalkenyl, optionally 

substituted phenylC2_4alkenyl, C2.8alkenyl, haloC2.8alkenyl, dihaloC2.8alkenyl, trihaloC2-8alkenyI, and 

10 C^cycloalkylC^alkenyi, wherein when said heterocyclyl, phenyl or naphthyl group or part of group is 

substituted, it is substituted with from 1 to 5 substituents, each substituent being independently selected 

from the group consisting of ORA, N(RB)2, halogen, cyano, nitro, -C(0)C!.4alkyl, C].6alkyl, C2_6alkenyl, 

C2.$alkynyl, haloC^ alkyl, dihaloC(.0alkyl and trihaloC(_6alkyl, and when said C^cycloalkyl or 

C5_6cycloalkenyl group is substituted, it is substituted with 1, 2 or 3 substituents selected from C^alkyl, 

15 Ci.5alkenyl, C|.5alkynyl, Ci„5alkyl substituted with up to 3 halogen atoms, -CO-CMalkyl, and halogen; 

R2 is selected from the group consisting of <XNH2)==N-OH, -C(0)N(Rc)2. cyano, -CHO, -CH=N-OH, 

-C(0)NH-0H, -C(C02H)=N-0H, -CCO-C^alkyl^NH, -C(NH2)=N~NH2, -C(0)-C(0)-NH2, 

-C(0)C02H, -C02H, -CH2-C02H, -CH(0H)C02H, -CH2NH-CONH2, -C,_6alkyl-NH2) -CH2S03H, 

20 -NH-C(NH2)=NH, -NH-C(0)NH2, -N=C(-NH-CH2CH2-NH-X NHS02RD, -S-CN, -S-C(NH2)=NH, 

-S-C(NH2)=N-OH, S02N(RE)2, S03H, cyanoCi.6alkyl-, and optionally substituted 5-10 membered 

heterocyclyl containing from one to three nitrogen atoms, wherein when said heterocyclyl group is 

substituted, it is substituted with from 1 to 3 substituents, each substituent being independently selected 

from the group consisting of ORA, N(RB)2, halogen, cyano, nitro, -C(0)Ci_4alkyl, C^alkyl, C2_6alkenyl, 

25 C2_6alkynyl, haloC^alkyl, dihaloCs_6alkyl and trihaloC^alkyl; 

R3 is selected from the group consisting of hydrogen, halogen, cyano, C^alkyl, C2.6alkenyl, C2.6alkynyl, 

Cj.gcycloalkyl, C3_8cycloalkylCi_6alkyl, haloCj_6alkyl, dihaloC1.6alkyl, trihaloCt_6alkyl, optionally 

substituted phenyl, optionally substituted phenylCMalkyl, optionally substituted 5-10 membered 

30 heterocyclyl containing one or more oxygen, nitrogen and/or sulphur atoms, and optionally substituted 
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5-10 membered heterocyclylC].4alkyl, the heterocyclyl part of the group containing one or more oxygen, 

nitrogen and/or sulphur atoms, wherein when said phenyl or heterocyclyl group or part of group is 

substituted, it is substituted with from 1 to 5 substituents, each substituent being independently selected 

from the group consisting of ORA, N(RB)2, halogen cyano, nitro, Cj^alkyl, Ci^alkenyl, C2-6alkynyl, 

5 haloCj.^alkyl, dihaloCj.6alkyl and trihaloC^alkyl; 

R4 is selected from the group consisting of hydrogen, halogen, cyano, Ci„6alkyl, C2_6alkenyl, C2„e,alkynyl, 

and haloC].6alkyl, dihaloCi^alkyl, and trihaloC]_6alkyl; 

10 each of R5, R6, R8 and R9 is independently selected from the group consisting of hydrogen, ORA, N(RB)2, 

halogen, cyano, nitro, -C(0)C1.4alkyl, C]_6alkyl, C2.6alkenyl, C2-6alkynyl, haloCi^alkyl, dihaloCi_6alkyl 

and trihaloC]_6alkyl; 

R7 is ORA; 

15 

or R6 and R7 may, together with the atoms they are attached to, form a 5-, 6- or 7- membered cyclic group 

optionally containing one to three heteroatoms selected from O, N and S, said 5-, 6- or 7- membered 

cyclic group being optionally substituted with one of more groups selected from ORA, cyano, nitro, Ci.g 

alkyl, C2_6 alkenyl, C2.6 alkynyl, halo Ci„6 alkyl, dihalo Cj.6 alkyl and trihalo Cj.6 alkyl; and 

20 

each RA, each R8, each Rc, each R° and each RE is independently selected from the group consisting of 

hydrogen, Cj.6alkyl, C2-6alkenyl, C2_6alkynyl, C3.8cycloalkyl and C3.8cycioalkylCi.6alkyl; each optionally 

substituted by from 1 to 3 halogen atoms. 

25 Also disclosed is a compound of formula (I) or a pharmaceutical^ acceptable ester, amide, carbamate or 

salt thereof, including a salt of such an ester, amide or carbamate 
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in which 

5 R1 is selected from the group consisting of optionally substituted 5-10 membered heterocyclyl, optionally 

substituted phenyl, optionally substituted naphthyl, optionally substituted C3.8cycloalkyl, optionally 

substituted Cs-gcycloalkenyl, optionally substituted phenylC2-4alkenyl, C2-8alkenyl, haloC2-salkenyl, 

dihaloC2_8alkenyl, trihaloC2-8alkenyi, and C3_8CycloalkylC2-4alkenyl, wherein when said heterocyclyl, 

phenyl or naphthyl group or part of group is substituted, it is substituted with from 1 to 5 substituents, 

10 each substituent being independently selected from the group consisting of ORA, N(RB)2} halogen, cyano, 

nitro, -C(0)C|.4alkyl, Ci^alkyl, Cj^alkenyl, Ca^alkynyl, haloCi^alkyl, dihaloCi.^alkyl and 

trihaloCj-ealkyl, and when said C^gcycloalkyl or C5^cycloaikenyl group is substituted, it is substituted 

with 1, 2 or 3 substituents selected from C^alkyl, Q.salkenyl, Ci^alkynyl, Ci.$alkyl substituted with up 

to 3 halogen atoms, -CO-Ci.salkyl, and halogen; 

15 

R2 is selected from the group consisting of -C(NH2)=N-OH, -C(0)N(Rc)2, cyano, -CHO, -CH-N-OH, 

~C(0)NH~0H( -C(C02H)=N-0H, -C(OCMalkyl)=NH, -C(NH2)=N-NH2, -C(0)-C(0)-NH2, 

-C(0)C02H, -C02H, -CHS-CQJH, -CH(0H)C02H, -CH2NH-CONH2, C^alkyl-NH2l C^alkyl-OH, -

CH2SOJH, -NH-C(NH2)-NH, -NH-C(0)NH2, -N=C(-NH-CH2CH2-NH-), N(RB)2, N(OH>2, NHSO2RD, 

20 -S-CN, "S-C(NH2)~NH} -S-C(NH2)-N-OH, S02N(RE)2, SO3H, cyanoC^alkyl, and optionally substituted 

5-10 membered heterocyclyl containing from one to three nitrogen atoms, wherein when said 

heterocyclyl group is substituted, it is substituted with from 1 to 3 substituents, each substituent being 

independently selected from the group consisting of OR\ N(RB)2, halogen, cyano, nitro, -C(0)Ci^alkyI, 

Ci.6atkyl, C2.6alkenyl, C^alkynyl, haloCj^ alkyl, dihaloCi^alkyl and trihaloCwalkyl; 

25 

R3 is selected from the group consisting of hydrogen, halogen, cyano, Cj^alkyl, C2-6alkenyl, C2..6alkynyl, 

C3.8cycloalkyl, C3.8cycloalkylC1.6alkyi, haloCi^alkyi, dihaloC|.6alkyl, trihaloC|_6alkyl, optionally 

substituted phenyl, optionally substituted phenylCj^alkyl, optionally substituted 5-10 membered 

heterocyclyl, and optionally substituted 5-10 membered heterocyclylC^alkyl, wherein when said phenyl 

30 or heterocyclyl group or part of group is substituted, it is substituted with from 1 to 5 substituents, each 
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substituent being independently selected from the group consisting of ORA, N(RB)2, halogen cyano, nitro, 

Chalky!, C2.6alkenyl, C2.6alkynyl, haloCi^alkyl, dihaloC,.6alkyI and trihaloC].6alkyl; 

R4 is selected from the group consisting of hydrogen, halogen, cyano, C]_6alkyl, C2-6alkenyl, C2.6alkynyl, 

5 and haloC^alkyl, dihaloC^alkyl, and trihaloCj.^alkyl; 

each of R5, R6, R8 and R9 is independently selected from the group consisting of hydrogen, ORA, N(RB)2, 

halogen, cyano, nitro, -C(0)Ci.4alkyl, C^alkyl, C2.6alkenyl, C2.6alkynyl, haloCj.6 alkyl, dihaloCi_6alkyl 

and trihaloCj_6alkyl; 

10 

R7 is ORA; 

or R6 and R7 may, together with the atoms they are attached to, form a 5-, 6- or 7- membered cyclic group 

optionally containing one to three heteroatoms selected from O, N and S, said 5-, 6- or 7- membered 

15 cyclic group being optionally substituted with one of more groups selected from ORA, cyano, nitro, C}.6 

alkyl, C2_6 alkenyl, C2-6 alkynyl, halo C].6 alkyl. dihalo Cj.6 alkyl and trihalo C]_6 alkyl; and 

each RA, each RB, each Rc, each RD and each RE is independently selected from the group consisting of 

hydrogen, C^alkyl, C2.6alkenyl, C2_6alkynyl, C3.8cycloalkyl and C3.8cycloalkylCi_6alkyl; each optionally 

20 substituted by from 1 to 3 halogen atoms. 

In another aspect, there is provided a pharmaceutical composition which comprises a compound as 

described herein, together with a pharmaceutically acceptable carrier. 

25 In yet another aspect, there is provided the compound as described herein, or the composition as described 

herein, for use as a medicament. 

In yet another aspect, there is provided the compound as described herein, or the composition as described 

herein, for use in the treatment or prophylaxis of a condition associated with a disease or disorder 

30 associated with estrogen receptor activity. 

In yet another aspect, there is provided the use of a compound as described herein, for the manufacture of 

a medicament for the treatment or prophylaxis of a condition associated with a disease or disorder 

associated with estrogen receptor activity, wherein the condition associated with a disease or disorder 

35 associated with estrogen receptor activity is selected from the group consisting of bone fractures, 

osteoporosis, cartilage degeneration, endometriosis, uterine fibroid disease, hot flushes, cardiovascular 

disease, impairment of cognitive functioning, age-related mild cognitive impairment, cerebral 
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degenerative disorders, restenosis, gynecomastia, vascular smooth muscle cell proliferation, obesity, 

incontinence, anxiety, depression, perimenopausal depression, post-partum depression, premenstrual 

syndrome, manic depression, dementia, obsessive compulsive behavior, attention deficit disorder, 

attention deficit hyperactivity disorder, sleep disorders, irritability, impuisivity, anger management, 

5 hearing disorders, multiple sclerosis, Parkinson's disease, Alzheimer's disease, Huntington's disease, 

amyotrophic lateral sclerosis, spinal cord injury, stroke, autoimmune disease, inflammation, IBD, IBS, 

sexual dysfunction, hypertension, retinal degeneration, lung cancer, colon cancer, breast cancer, uterus 

• cancer, prostate cancer, the bile duct cancer form named cholangiocarcinoma, benign prostatic 

hyperplasia, lower urinary tract symptoms, overactive bladder, interstitial cystitis, painful bladder 

10 symptoms, vaginal atrophy, wound healing, chronic pain, sepsis, inflammatory and neuropathic pain, 

ovarian cancer, melanoma, lymphoma, atherosclerosis, left ventricular hypertrophy, congestive heart 

failure, mesothelioma, gallbladder cancer and extra-hepatic cholangiocarcinoma. 

In yet another aspect, there is provided the use of a compound as described herein, for the manufacture of 

15 a medicament for the treatment or prophylaxis of a condition associated with a disease or disorder 

associated with estrogen receptor activity, wherein the condition associated with a disease or disorder 

associated with estrogen receptor activity is selected from, the group consisting of bone fractures, 

osteoporosis, cartilage degeneration, endometriosis, uterine fibroid disease, hot flushes, cardiovascular 

disease, restenosis, gynecomastia, vascular smooth muscle cell proliferation, obesity, incontinence, 

20 anxiety, depression, perimenopausal depression, post-partum depression, premenstrual syndrome, manic 

depression, dementia, obsessive compulsive behavior, attention deficit disorder, attention deficit 

hyperactivity disorder, sleep disorders, irritability, impuisivity, anger management, hearing disorders, 

spinal cord injury, stroke, autoimmune disease, inflammation, IBD, IBS, sexual dysfunction, 

hypertension, retinal degeneration, lung cancer, colon cancer, breast cancer, uterus cancer, prostate 

25 cancer, the bile duct cancer form named cholangiocarcinoma, benign prostatic hyperplasia, lower urinary 

tract symptoms, overactive bladder, interstitial cystitis, painful bladder symptoms, vaginal atrophy, 

wound healing, chronic pain, sepsis, inflammatory and neuropathic pain, ovarian cancer, melanoma, 

lymphoma, atherosclerosis, left ventricular hypertrophy, congestive heart failure, mesothelioma, 

gallbladder cancer and extra-hepatic cholangiocarcinoma. 

30 

In yet another aspect, there is provided the in vitro use of a compound as described herein in labelled form 

as a diagnostic agent for the diagnosis of conditions associated with a disease or disorder associated with 

estrogen receptor activity. 

35 In yet another aspect, there is provided the use of a compound as described herein or a labelled form of 

such a compound as a reference compound in a method of identifying ligands for the estrogen receptor. 
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Compounds of the invention have surprisingly been found to be ligands of the estrogen receptor. The 

compounds accordingly have use in the treatment or prophylaxis of conditions associated with estrogen 

receptor activity. 

5 Detailed Description of Invention 

The compounds of the invention may contain chiral (asymmetric) centers or the molecule as a whole may 

be chiral. The individual stereoisomers (enantiomers and diastereoisomers) and mixtures of these are 

within the scope of the present invention. 

10 Certain compounds of the invention contain an oxime group which may be present as the (E) or (Z) 

oxime isomer. The individual (E) and (Z) oxime isomers and mixtures of these are within the scope of 

the present invention. Throughout the specification, where the oxime structure is shown with a wavy line 

bond, this indicates either that a single isomer is present but the stereochemistry is unknown, or that a 

mixture of both isomers is present. 
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The present invention provides compounds that are estrogen receptor ligands. The term "estrogen 

receptor ligand" as used herein is intended to cover any moiety which binds to an estrogen receptor. The 

ligand may act as an agonist, a partial agonist, an antagonist or a partial antagonist. The ligand may be 

ERj3 selective or display mixed ERa and ERjB activity. For example, the ligand may act both as an 

5 agonist or a partial agonist of ER(3 and as an antagonist or a partial antagonist of ERa. Compounds of the 

present invention are preferably estrogen receptor ligands that display ER|3 selective agonlsm. 

In one embodiment, hereinafter referred to as embodiment R^A), R1 represents an optionally substituted 

5-10 membered heterocyclyl, wherein when said heterocyclyl group is substituted, it is substituted with 

10 from 1 to 5 substituents, each substituent being independently selected from the group consisting of ORA, 

• N(RB)2, halogen, cyano, nitro, -C(0)CMalkyl, Chalky!, C2-Galkenyl, Cz^alkynyl, haloC^ alkyl, dihaloCi. 

6alkyl andtrihaloC^alkyL 

In another embodiment, hereinafter referred to as embodiment Rl(B), R1 represents an optionally 

15 substituted phenyl or naphthyl group, wherein when said phenyl or naphthyl group is substituted, it is 

substituted with from 1 to 5 substituents, each substituent being independently selected from the group 

consisting of ORA, N(RB)2, halogen, cyano, nitro, -C(0)CMalkyl, Ci^alkyl, C2.6alkenyl, C2.6alkynyl, 

haloCj-6 alkyl, dihaloCj^alkyl and trihaloCj^alkyl. Within embodiment R1 (B), preferably R1 represents 

an optionally substituted phenyl group. 

20 

In another embodiment, hereinafter referred to as embodiment R^C), R1 represents an optionally 

substituted C^gcycloalkyl or optionally substituted C5.6cycloalkenyl group, wherein when said 

C3_Kcycloalkyl or C5.6cycloalkenyl group is substituted, it is substituted with 1, 2 or 3 substituents selected 

from C5.5alkyi, Ci.salkenyl, Cj.salkynyl, C^aHcyl substituted with up to 3 halogen atoms, -CO-Ci_5alkyl, 

25 and halogen. 

In another embodiment, hereinafter referred to as embodiment Rl(D), R1 represents an optionally 

substituted phenylC2.4alkenyl, C2_galkenyl, haloC2.8alkenyl, dihaloC2-8alkenyl, trihaioC2.8alkenyl, or 

C3-8cycloalkylC2-4alkenyl, wherein when said phenyl part of group is substituted, it is substituted with 

30 from 1 to 5 substituents, each substituent being independently selected from the group consisting of ORA 

N(R8)2, halogen, cyano, nitro, -C(0)C[^alkyl, Ci^lkyl, C2.6alkenyl, C2.fialkynyl, haloC5.6 alkyl, 

dihaloCi^alkyl and trihaloCi^alkyl. 

When R1 represents a C2-galkenyl} haloC2^alkenyl3 dihaloC^galkenyl, or trihaloC2.8alkenyl, group, this 

35 may for example be a C2-6alkenyl, haloC2.6alkenyl, dihaloC2.6alkenyl, or trihaloC2.6alkenyl group. When 

R1 represents a C3_g cycloalkyl group, this may for example be a Cj.scycloalkyl group. When R1 
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represents a C3.gcycloalkylCi_4alkenyi group, this may for example be a C3.6cycloalkylCMalkenyl group. 

When R1 represents a C5.6cycloalkenyl group, this may for example be a cyclopentenyl group. 

When R1 represents a heterocyclyl group, the heterocyclyl group may be saturated or unsaturated and may 

5 contain one or more O, N and/or S atoms. Suitable heterocyclyl groups include furyl, thienyl, pyrrolyi, 

pyrrolinyl, pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, imidazolinyl, 

imidazolidine, pyrazolyl, pyrazolinyl, pyrazolidinyl, pyridyl, morpholinyl, benzofuryl, quinolinyl, 

dioxazolyl, benzimidazolyl, and piperidyL In one preferred embodiment, the heterocyclyl group is 6-

membered or, especially, 5-membered; it maybe unsaturated, especially aromatic, or saturated. Furyl, 

10 pyrrolyi, thienyl, isoxazolyl, isothiazolyl, pyrazolyl and pyridyl are preferred heterocyclyl groups, with 

isoxazolyl, isothiazolyl, pyridyl, and pyrrolidinyl being particularly preferred groups. In another 

embodiment, the heterocyclyl group may be 9- or 10-membered, for example it may be a benzofuryl, 

dioxazolyl or benzimidazolyl group. A heterocyclyl group R1 may include 1 to 5, for example 1 to 3, 

particularly 1 or 2, substituents. Preferred substituents are selected from ORA, N(RB)2> halogen, cyano, 

15 nitro, -C(0)CMalkyl, C^alkyl, C2.6alkenyl, C2^alkynyl, haloC^ alkyl, dihaloCi_6alkyi and trihaloCj. 

$alkyl. More preferred substituents are selected from halogen, cyano, Chalky! (especially methyl or 

ethyl), trihaloCi^alkyl (especially trifluoromethyl), -C(0)C]^aIkyl, and ORA in which RA preferably 

represents a hydrogen atom or a Chalky! group. Still more preferred substituents are selected from 

halogen, cyano, Chalky! (especially methyl or ethyl), and trihaloCi^alkyl (especially trifluoromethyl). 

20 Especially preferred substituents are selected from halogen, cyano and Chalky! (especially methyl or 

ethyl), especially halogen and CMalkyl (especially methyl or ethyl). In one preferred embodiment R1 is 

isoxazolyl, isothiazolyl, pyridyl, or pyrrolidinyl optionally substituted by up to 3, for example 1 or 2, 

substituents independently selected from halogen atoms and methyl and ethyl groups. In another 

embodiment, R5 is a 5-membered, aromatic heterocyclyl group substituted by two methyl groups. When 

25 said group contains only one ring heteroatom, an additional substituent, for example a halogen atom, may 

also be present. 

A phenyl, naphthyl or phenyK^alkenyl group Rl may include 1 to 5, for example 1 to 3, particularly 1 or 

2, substituents. Preferred substituents for a phenyl, naphthyl or phenylC2-4alkenyl group R1 include those 

30 mentioned above for a heterocyclyl group R1. 

Further preferred substituents for a phenyl, naphthyl or phenylC2_4alkenyl group R1 are selected from 

ORA, halogen, Chalky!, C2.6alkenyi, Ca^alkynyl, haloC^ alkyl, dihaloCi.6alkyl and trihaloCi_6alkyl. 

More preferred substituents are selected from halogen (especially fluorine or chlorine), Ci^alkyl 

35 (especially methyl or ethyl), C2^alkenyl (especially ethenyl), C2-4alkynyl (especially ethynyl), 

trihaloCi^alkyl (especially trifluoromethyl), and ORA in which RA preferably represents a hydrogen atom, 

a Cj.4alkyl group or a trihaloCMalkyl group. Still more preferred substituents are selected from halogen 
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(especially fluorine or chlorine), C^alkyl (especially methyl or ethyl), C^alkenyl (especially ethenyl), 

C2-4alkynyi (especially ethynyl), trifluoromethyl, and ORA in which RA represents hydrogen, methyl, 

ethyl or trifluoromethyl. Especially preferred substituents are selected from halogen (especially fluorine 

or chlorine), methyl, methoxy and trifluoromethyl. 

5 

Preferably, R1 is selected from the group consisting of optionally substituted 5-10 membered 

heterocyclyl, optionally substituted phenyl, optionally substituted naphthyl, optionally substituted 

C5.6cycloalkenyl, optionally substituted phenyK^alkenyl, C2.8alkenyl, C2haloC2.8alkenyi, 

dihaloC2_8alkenyl, trihaloC2.8alkenyl, and Cj-gcycloalkylC^alkenyl, wherein when said heterocyclyl or 

10 phenyl or naphthyl group or part of group is substituted, it is substituted with from 1 to 5 substituents, 

each substituent being independently selected from the group consisting of GRA, N(RB)2, halogen, cyano, 

nitro, Ci-ealkyl, haloCi_6 alkyl, dihaloCi^alkyl and trihaloCi,6alkyl, and wherein when said 

C5.6cycloalkenyl group is substituted, it is substituted with 1 or 2 substituents selected from halogen 

atoms and methyl groups (hereinafter referred to as embodiment R'(E). More preferably, R1 is selected 

15 from the group consisting of optionally substituted 5-10 membered heterocyclyl, optionally substituted 

phenyl, optionally substituted phenylC2^alkenyl, cyclopentenyl, C2.8alkenyl, and C3_8cycloalkylC2. 

4alkenyl, wherein when said heterocyclyl or phenyl group or part of group is substituted, it is substituted 

with from 1 to 5 substituents, each substituent being independently selected from the group consisting of 

ORA> halogen, Ci^alkyl, haloCj.6 alkyl, dihaloCi^alkyl and trihaloC^alkyl, Still more preferably, R1 is 

20 selected from the group consisting of optionally substituted 5-10 membered heterocyclyl, optionally 

substituted phenyl, optionally substituted phenylCi^alkenyl, cyclopentenyl, and C2-6alkenyl, wherein 

when said heterocyclyl or phenyl group or part of group is substituted, it is substituted with from 1 to 5 

substituents, each substituent being independently selected from the group consisting of ORA, halogen, 

C^alkyl, and trihaloC^alkyl (hereinafter referred to as embodiment Rl(F)). 

25 

In one preferred embodiment, hereinafter referred to as embodiment Rl(G), R1 represents an optionally 

substituted 5-10 membered heterocyclyl (for example an optionally substituted 5- or 6-membered 

heterocyclyl, for example a pyridyl, pyrrolidinyl, isoxazolyl, isothiazolyl, pyrrolyi, thienyl or furyl group, 

especially an isoxazolyl, isothiazolyl, pyridyl, or pyrrolidinyl group, or an optionally substituted 9- or 10-

30 membered heterocyclyl such as a benzolfuryl, dioxazolyl or benzimidazolyl group), and wherein when 

said heterocyclyl group is substituted, it is substituted with from 1 to 3 substituents, each substituent 

being independently selected from the group consisting of ORA, halogen, C^aUcyl, C^alkenyl, 

C2.4alkynyl, and trihaloCi^alkyl, and each RA represents hydrogen or C^aHcyl. In this embodiment, R1 

may for example represent a 5-membered aromatic heterocyclyl group (for example an isoxazolyl, 

35 isothiazolyl, pyrrolyi, thienyl or furyl group) which is substituted by two methyl groups. In a particularly 

preferred embodiment, R1 represents isoxazolyl, isothiazolyl, pyrrolyi, pyrazolyl, pyridyl, or pyrrolidinyl 

optionally substituted by up to 3, for example 1 or 2, substituents independently selected from halogen 
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atoms and methyl and ethyl groups (hereinafter referred to as embodiment RJ(H)). In an alternative 

embodiment, R1 may include 3,5-dimethylisoxazol-4-yl, 3,5-dimethylisothiazoM-yl, 2-fluoro-3,5-

dimethyl-fur-4-yl, 3,5-dimethyl-fur-4-yi, or 3,5-dimethyl-thiophen-4-yL 

5 In an alternative preferred embodiment, R1 represents an optionally substituted phenyl group, wherein 

when said phenyl group is substituted, it is substituted with from 1 to 5 substituents, more preferably from 

1 to 3 substituents, each substituent being independently selected from the group consisting of ORA, 

halogen, Cj^alkyl, C2.6alkenyl, t^alkynyl, haloCj.6 alkyl, dihaloCi.6alkyl and trihaloCugalkyl. In this 

embodiment, more preferably Rl represents an optionally substituted phenyl, group wherein when said 

10 phenyl group is substituted, it is substituted with from 1 to 5 substituents, more preferably from 1 to 3 

substituents, each substituent being independently selected from the group consisting of halogen 

(especially fluorine or chlorine), CMalkyl (especially methyl or ethyl), C2^alkenyl (especially ethenyl), 

C2-4aikynyl (especially ethynyl), trihaloCi^alkyl (especially trifluoromethyl), and ORA in which RA 

preferably represents a hydrogen atom, a CMalkyl group or a trihaloCMalkyl group. Most preferably, R' 

15 represents an optionally substituted phenyl group, wherein when said phenyl group is substituted, it is 

substituted with from 1 to 3 substituents, each substituent being independently selected from the group 

consisting of halogen (especially fluorine or chlorine), Ci^alkyl (especially methyl or ethyl), C2^alkenyl 

(especially ethenyl), C2.4alkynyl (especially ethynyl), trihaloCMalkyl (especially trifluoromethyl), and 

ORA in which RA preferably represents a hydrogen atom, a C].4alkyl group or a trihaloCj.4alkyl group 

20 (hereinafter referred to as embodiment R*(I)). 

In a particularly preferred embodiment, hereinafter referred to as embodiment Rl(J), R1 represents a 

phenyl group, optionally substituted with 1 or 2 substituents, each substituent being independently 

selected from the group consisting of halogen (especially fluorine or chlorine), Chalky! (especially 

25 methyl or ethyl), C2.4alkenyi (especially ethenyl), C2-4alkynyl (especially ethynyl), trifluoromethyl, and 

ORA in which RA represents hydrogen, methyl, ethyl or trifluoromethyl. 

In one embodiment, R1 represents an optionally substituted naphthyl group, wherein the optional 

substituents and preferred substitutents are as given above for an optionally substituted phenyl group 

30 (hereinafter referred to as embodiment RX{K))-

In one embodiment, Rl represents an optionally substituted phenylC2^alkenyl group, wherein the 

optional substituents and preferred substituents on the phenyl portion are as given above for an optionally 

substituted phenyl group (hereinafter referred to as embodiment RJ(L)). 

35 

In one embodiment, R1 represents a Q^alkenyl, haloC^alkenyl, dihaloC2-galkenyl, trihaloC2_8alkenyls or 

C3-8CycioalkylC2.4alkenyl group (hereinafter referred to as embodiment R!(M)). 
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In one embodiment, R1 represents a cyclopentenyl group (hereinafter referred to as embodiment R'(N)). 

Jh one embodiment, hereinafter referred to as embodiment R2(A), R2 is selected from the group consisting 

5 of-C(NH2)=N-OH, -C(0)N(RC)2, cyano, -CHO, -CH=N-OH, -C(0)NH-0H, C(C02H)=N-0H, -C(O-C,. 

4alkyl)=NH, -C(NH2)=N-NH3, -C(0)-C(0)-NH2, -CH2NH-CONH2, C^alkyl-NH2, -NH-C(NH2)=NH, 

-NH-C(0)NH2, -N=C(-NH-CH2CH2-NH-), N(OH)2, -S-CN, -S-C(NH2)=NHJ -S~C(NH2)=N-OH, 

c^noCj^alkyl, and an optionally substituted 5-6 membered heterocyclyl containing from one to three 

nitrogen atoms; wherein when said heterocyclyl group is substituted, it is substituted with from 1 to 3 

10 substituents, each substituent being independently selected from the group consisting of OH, halogen, 

cyano, nitro, CMalkyl, haloCi_4 alkyl, dihaloCMalkyl and trihaloCi^alkyl. Preferably, R2 represents -
C(NH2)=N-OH, -C(0)NH2S cyano, -CHO, -CH==N-QH, C]^alkyl-NH2, or an optionally substituted 5-6 

membered heterocyclyl containing from one to three nitrogen atoms (hereinafter referred to as 

embodiment R2(B). More preferably Rz represents C(NH2)=H-OH, -C(0)NH2, cyano, -CBHN-OH, or an 

15 optionally substituted 5-membered heterocyclyl containing from one to two nitrogen atoms, such as an 

optionally substituted pyrrolyi or pyrazolyl group, especially unsubstituted pyrazolyl (hereinafter referred 

to as embodiment R2(C). Most preferably R2 represents -C(NH2)=N-OI I, -C(0)NH2, -CH=N-OH, or 

cyano (hereinafter referred to as embodiment R2(D). 

20 The above preferred embodiments for R2, particularly embodiments R2A, R2B, R2C and RZD, may be 

present together with any of the specific embodiments, for example any one of embodiments RlA to RlN, 

and especially any one of embodiments R'A, RJb, R*C and RlD, mentioned for R1 above. 

In one embodiment, hereinafter referred to as embodiment R3(A), R? is preferably selected from the group 

25 consisting of hydrogen, halogen, cyano, Chalky!, C2-6alkenyll C^alkynyl, C3_8cycloalkyl, C3_ 

8cycloalkylCi.6alkyl, haloCi.6alkyl, dihaloCMalkyl, trihaloCj^alkyl, optionally substituted phenyl, and 

optionally substituted phenylCi^alkyl, wherein when said phenyl group or part of group is substituted, it 

is substituted with from 1 to 3 substituents, each substituent being independently selected from the group 

consisting of ORA, N(RB)2, halogen cyano, nitro, Chalky!, and trihaloCMalkyl. In this embodiment, 

30 more preferably, R3 is selected from the group consisting of hydrogen, halogen, Ci.6alkyl, C2.6alkenyl, 

C2-*aIkynyl, C^cycloalkyl, Cj^cycloaikylCi^alkyl, haloC5.6alkyl, dihaloCMalkyl, trihaloCi^alkyl, 

phenyl, and phenylCi^alkyl (hereinafter referred to as embodiment R3(B),. In this embodiment, R3 most 

preferably represents hydrogen, halogen (especially chlorine or bromine), C^alkyl, C2.6alkenyl, 

trihaloCi-4alkyl (especially trifluoromethyl), phenyl, or phenylCi_2alkyl (hereinafter referred to as 

35 embodiment R3(C). For example, R3 may represent hydrogen, chlorine, bromine, Ci^alkyl, C2-4alkenyl, 

trifluoromethyl, phenyl, or phenylCj.2alkyl; especially hydrogen, chlorine, bromine, Chalky!, 

C2-4alkenyl, or trifluoromethyl (hereinafter referred to as embodiment R3(D),. 
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In an alternative embodiment, R3 is selected from the group consisting of halogen, cyano, C^alkyl, 

C2^alkenyl, C^alkynyl, C3.8cycloalkyl, C3.gcycloalkylCi^alkyl; haloCi^alkyl, dihaioCi^alkyl, 

trihaloCi^alkyl, optionally substituted phenyl, optionally substituted phenylC^alkyl, optionally 

5 substituted 5-10 membered heterocyclyl, and optionally substituted 5-10 membered heterocyclylCi.4alkyl, 

wherein when said phenyl or heterocyclyl group or part of group is substituted, it is substituted with from 

1 to 3 substituents, each substituent being independently selected from the group consisting of ORA, 

N(RS)2, halogen cyano, nitro, Chalky!, C2.6alkenyl, C^alkynyl, haloC^alkyl, dihaloCj^alkyl and 

trihaloCi-ealkyl. In this embodiment, R3 is preferably selected from the group consisting of halogen, 

10 cyano, C,.5alkyl, Ca^alkenyl, Cj^alkynyl, C3.8cycloa1kyl, C^gcycloalkylCVgalkyl, haloCi^aikyl, dihaloCj. 

«alkyl, trihaloCi.6alkyl, optionally substituted phenyl, and optionally substituted phenylCi^alkyl, wherein 

when said phenyl group or part of group is substituted, it is substituted with from 1 to 3 substituents, each 

substituent being independently selected from the group consisting of ORA, N(RB)2, halogen cyano, nitro, 

Ci^alkyl, and trihaloCMalkyl. In this embodiment, R3 is more preferably selected from the group 

15 consisting of halogen, cyano, C^alkyi, C2_6alkenyl, C^alkynyi, C3_8cycIoalkyl, Q-scycloalkylCi^alkyl, 

haloCj^lkyl, dihaloCMalkyl, trihaloCi^alkyl, phenyl, and phenylCi^alkyL Most preferably, R3 

represents halogen (especially chlorine or bromine), cyano, C^alkyl, C2-6alkenyl, trihaloCMalkyl 

(especially trifluoromethyl), phenyl, or phenylCi_2alkyl. For example, R3 may represent chlorine, 

bromine, cyano, CMalkyl, C2_4alkenyl, trifluoromethyl, phenyl, or phenylCi^alkyl; especially chlorine, 

20 bromine, Ci^alkyl, C2^alkenyl, or trifluoromethyl. 

The above preferred embodiments for R3, particularly embodiments R3A, R3B, R3C and R3D, may be 

present together with any of the specific embodiments mentioned for R1 and/or R2 above. 

25 Preferably, R4 is selected from the group consisting of hydrogen, halogen, cyano, Ci.galkyl, and 

trihaloCi.6alkyl (hereinafter referred to as embodiment R4(A). More preferably, R4 is selected from the 

group consisting of hydrogen, halogen, cyano, Chalky!, and trihaloCMalkyl (especially trifluoromethyl) 

(hereinafter referred to as embodiment R4(B). Most preferably, R4 is selected from the group consisting of 

hydrogen, halogen, and CMalkyl (hereinafter referred to as embodiment R4(C). 

30 

The above preferred embodiments for R4, particularly embodiments R4A, R4B, and R4C, may be present 

together with any of the specific embodiments mentioned for R1 and/or R2 and/or R3 above. 

In one embodiment, when R3 represents hydrogen, R4 is selected from the group consisting of halogen, 

35 cyano, C|.6alkyl, C^alkenyl, C2.fialkynyl, haloC^salkyl, dihaloC^alkyl, and trihaloCi_6alkyl. 
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Preferably, R7 represents ORA wherein RA represents hydrogen or C^alkyl, for example ethyl or methyl 

(hereinafter referred to as embodiment R7(A)). More preferably, R7 represents OH (hereinafter referred to 

as embodiment R7(R)), In embodiments R7(A) and R7(B), each ofRs, R6, R8 and R9 is preferably 

independently selected from the group consisting of hydrogen, ORA halogen, cyano, nitro, CY. 

5 e^lkyl, C2.6alkenyl, C2-6aIkynyl» haloCj.g alkyl, dihaloCi.6alkyl and trihaloCi-ealkyl. More preferably, each 

ofR5,R*,R*and R9 is independently selected from the group consisting of hydrogen, ORA, N(R^2» 

halogen, cyano, nitro, Cj^alkyl, haloC^ alkyl, dihaloCi.6alkyl and trihaloCi^alkyl. Still more preferably 

each of R5, R6,R8andR9 is independently selected from the group consisting of hydrogen, OH, NH2, 

halogen, cyano, nitro, C^aUcyl, for example methyl, haloCi_4alkyl, for example chloro- or fluoro-methyl, 

10 dihaloCi^alkyl, for example dichloro- or difluoromethyl, and trihaloCi^alkyl, for example trichloro- or 

trifluoromethyl. Yet more preferably, each of Rs, R6, R8 and R9 is independently selected from the group 

consisting of hydrogen, halogen, Ci_4alkyl, for example methyl or ethyl, and trihaloCi^alkyl, for example 

trichloro- or trifluoromethyl. In one embodiment, each of R5, R6, R8 and R9 independently represents 

methyl, trifluoromethyl or, especially, hydrogen or halogen, especially fluorine. Yet more preferably, 

15 each of Rs, R6, R8 and R9 is independently seized from the group consisting of hydrogen and halogen. 

In one preferred embodiment, each of R5, R6, R8 and R9 represents hydrogen. In an alternative preferred 

embodiment, one of R5 and R6 represents fluorine and the remainder of R5, R6, R8 and R9 represents 

hydrogen. The above preferred embodiments for R6 and R5, R6, R8 and R9 may be present together with 

any of the specific embodiments mentioned for R1 and/or R2 R3 and/or R4 above. 

20 

In another aspect of the invention, (hereinafter referred to as embodiment R6/7(A)) R6 and R7, together 

with the atoms they are attached to, preferably form a 5-, 6- or 7- membered cyclic group optionally 

containing one to three heteroatoms selected from O, N and S, said 5-, 6- or 7- membered cyclic group 

being optionally substituted with one of more groups selected from ORA cyano, nitro, Chalky!, C2.& 

25 alkenyl, C2.$ alkynyl, halo Ci_6 alkyl, dihalo alkyl and trihalo Q 4 alkyl. More preferably, R6 and R7, 

together with the atoms they are attached to, form a 5-, 6- or 7- membered cyclic group, especially a 5- or 

6- membered cyclic group, optionally containing one to three heteroatoms selected from O and N, said 5-, 

6- or 1- membered cyclic group being optionally substituted with one of more groups selected from OH, 

cyano, nitro, CM alkyl, haioCu alkyl, dihaloCi_4 alkyl and trihaloCj^ alkyl (hereinafter referred to as 

30 embodiment R6/7(B)). Most preferably, R6 and R7, together with the atoms they are attached to, form a 5-

membered cyclic group optionally containing one or two heteroatoms selected from O and N, said 5-

membered cyclic group being optionally substituted with one of more groups selected from OH, cyano, 

methyl and trifluoromethyl (hereinafter referred to as embodiment R6/7(C)). In this aspect, preferably 

each of R5, R* andR9 is independently selected from the group consisting of hydrogen, ORA, N(RB)2, 

35 halogen, cyano, nitro, Chalky!, haloCi_6alkyl, dihaloC}.6alkyl and trihaloCi-galkyl, More preferably each 

of R5, R8 andR9 is independently selected from the group consisting of hydrogen, OH, NH2, halogen, 

cyano, nitro, CMalkyl, for example methyl, haloCj^alkyl, for example chloro- or fluoro-methyl, dihaloCj. 
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4alkyi, for example dichioro- or difluoromethyl, and trihaloCi_4alkyl, for example trichloro- or 

trifluoromethyl. Most preferably, each of R5, R8 and R9 is independently selected from the group 

consisting of hydrogen, halogen, methyl, and trifluoromethyl, especially hydrogen and halogen 

(hereinafter referred to as embodiment R6/7(D)), 

5 

The above preferred embodiments for R&7 and R5, R8 and R* may be present together with any of the 

specific embodiments mentioned for Rl and/or R2 R3 and/or R4 above. 

EachRA is preferably independently selected from the group consisting of hydrogen, Cj^alkyl, C2-

10 6alkenyl, C2.<salkynyl and C^cycloalkyl. More preferably, each RA is independently selected from the 

group consisting of hydrogen, C]_4alkyls C2-4alkenyl, Cj-^alkynyl and C3^cycloalkyl. Most preferably, 

each RA independently represents hydrogen or Chalky!, still more preferably hydrogen, methyl or ethyl, 

especially hydrogen or methyl. 

15 Each RB is preferably independently selected from the group consisting of hydrogen and Ci_6alkyl, In one 

preferred embodiment, each RB is CMalkyl. In another embodiment, each RB is preferably selected from 

the group consisting of hydrogen orC)_4alkyl, more preferably hydrogen and C3.3 alkyl, especially methyl 

or ethyl. In one preferred embodiment, each Rs is hydrogen. 

20 Each Rc is preferably independently selected from the group consisting of hydrogen and Chalky!, 

. especially methyl. 

Each R° is preferably independently selected from the group consisting of hydrogen and CMalkyl, 

especially methyl. 

25 

Each RE is preferably independently selected from the group consisting of hydrogen and CMalkyl, 

especially methyl. 

Especially preferred sub-groups of compounds are those in which Rl is one of R1 A, R!B, R*C and R*D, 

together with one of R2A, R2B, R2C and R2D, especially R2D, and one ofR6A and R7B, especially R7B. 

30 Thus, especially preferred sub-groups of compounds are those in which R5 is one of RlA, R'B, RJC and 

RlD, together with R2D, and R7B. 

Compounds of the formula (I) include, but are not limited to, the compounds specifically mentioned in 

the Examples herein, including pharmaceutical^ acceptable esters, amides, carbamates or salts thereof, 

35 including salts of such esters, amides or carbamates. 
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3ii the compounds in the Examples, the compound names were generated in accordance with IUPAC by 

the ACD Labs 8.0/name program, version 8,05 and/or with ISIS DRAW Autonom 2000 and/or 

ChemBioDraw Ultra version 12.02. 

Depending upon the substituents present in compounds of the formula (I), the compounds may form 

esters, amides, carbamates and/or salts. Salts of compounds of formula (I) which are suitable for use in 

medicine are those wherein a counterion is pharmaceutical^ acceptable. However, salts having non-

pharmaceutically acceptable counterions are within the scope of the present invention, for example, for 

use as intermediates in the preparation of the compounds of formula (I) and their pharmaceutical^ 

acceptable salts, and physiologically functional derivatives. By the term "physiologically functional 

derivative" is meant a chemical derivative of a compound of formula (I) having the same physiological 

function as the free compound of formula (I), for example, by being convertible in the body thereto. 

Esters, amides and carbamates are examples of physiologically functional derivatives. 

Suitable salts according to the invention include those formed with organic or inorganic acids or bases. In 

particular, suitable salts formed with acids according to the invention include those formed with mineral 

acids, strong organic carboxylic acids, such as alkanecarboxylic acids of 1 to 4 carbon atoms which are 

unaubstituted or substituted, for example, by halogen, such as saturated or unsaturated dicarboxylic acids, 

such as hydroxycarboxylic acids, such as amino acids, or with organic sulfonic acids, such as (C,-

C4)-alkyl- or aryl-sulfonic acids which are unsubstituted or substituted, for example by halogen. 

Fharmaceutically acceptable acid addition salts include those formed from hydrochloric, hydrobromic, 

sulphuric, nitric, citric, tartaric, acetic, phosphoric, lactic, pyruvic, acetic, trifluoroacetic, succinic, 

perchloric, fumaric, maleic, glycolic, lactic, salicylic, oxaloacetic, methanesulfonic, ethanesulfonic, p-

toluenesulfonic, formic, benzoic, malonic, naphthalcne-2-sulfonic, benzenesulfonic, isethionic, ascorbic, 

malic, phthalic, aspartic, and glutamic acids, lysine and arginine. Other acids such as oxalic, while not in 

themselves pharmaceutically acceptable, may be useful as intermediates in obtaining the compounds of 

the invention and their pharmaceutical acceptable acid addition salts. 

Phamiaceutically acceptable base salts include ammonium salts, alkali metal salts, for example those of 

potassium and sodium, alkaline earth metal salts, for example those of calcium and magnesium, and salts 

with organic bases, for example dicyclohexylamine, N-methyl-D-glucomine, morpholine, 

thiomorpholine, piperidinc, pyrrolidine, a mono-, di- or tri-lower alkylamine, for example ethyl-, 

lert-butyl-, diethyl-, diisopropyl-, triethyl-, tributyl- or dimethyl-propylamine, or a mono-, di- or 

trihydroxy lower alkylamine, for example mono-, di- or triethanolamine. Corresponding internal salts 

may furthermore be formed. 
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Compounds of formula (I) may have an appropriate group converted to an ester, an amide or a carbamate. 

Thus typical ester and amide groups formed from an acid group in the compound of the formula I include 

-COORG, -CONR°25 -S020RG or -S02N(RG)2, while typical ester and amide and carbamate groups 

formed from an -OH or -NHRG group in the compound of the formula (I) include -0C(0)R°, 

5 -NRGC(0)RG, -NRGC02RG, -0S02RG, and -NRGS02RG where RG is selected from the group consisting 

of Ci.8alkyl, C2.salkenyl, C2.8alkynyl, C3.8cycloalkyl and C3,gcycloalkylCi.galkyl, haloC3.8alkyl, dihaloCi. 

galkyl, trihaloCi.galkyl, phenyl and phenylC].4alkyl; more preferably RG is selected from the group 

consisting of Cj^alkyl, C2_6alkenyl, C2.6alkynyl, C3.gcycloalky] and C^cycloalkylCj^alkyl. 

10 Those skilled in the art of organic chemistry will appreciate that many organic compounds can form 

complexes with solvents in which they are reacted or from which they are precipitated or crystallized. 

These complexes are known as "solvates". For example, a complex with water is known as a "hydrate". 

Solvates, such as hydrates, exist when the drug substance incoiporates solvent, such as water, in the 

crystal lattice in either stoichiometric or non-stoichiometric amounts. Drug substances are routinely 

15 screened for the existence of hydrates since these may be encountered at any stage of the drug 

manufacturing process or upon storage of the drug substance or dosage form.. Solvates are described in S. 

Byrn et al, Pharmaceutical Research 12(7), 1995, 954-954, and Water-Insoluble Drug Formulation, 2r,d 

ed. R. Liu, CRC Press, page 553. Accordingly, it will be understood by the skilled person that the the 

compounds of formula (I), as well as esters, amides, carbamates and/or salts thereof may therefore be 

20 present in the form of solvates. Solvates of compounds of formula (I) which are suitable for use in 

medicine are those wherein the associated solvent is pharmaceutically acceptable. For example, a hydrate 

is an example of a pharmaceutically acceptable solvate. However, solvates having non-pharmaceutically 

acceptable associated solvents may find use as intermediates in the preparation of the compounds of 

formula (i) and their pharmaceutically acceptable esters, amides, carbamates and/or salts thereof. 

25 

A compound which, upon administration to the recipient, is capable of being converted into a compound 

of formula (I) as described above, or an active metabolite or residue thereof, is known as a "prodrug". A 

prodrug may, for example, be converted within the body, e. g. by hydrolysis in the blood, into its active 

form that has medical effects. Pharmaceutical acceptable prodrugs are described in T. Higuchi and V. 

30 Stella, Prodrugs as Novel Delivery Systems, Vol. 14 of the A. C. S. Symposium Series (1976); "Design of 

Prodrugs" ed. H. Bundgaard, Elsevier, 1985; and in Edward B. Roche, ed., Bioreversible Carriers in Drug 

Design, American Pharmaceutical Association and Pergamon Press, 1987. 

The following definitions apply to the terms as used throughout this specification, unless otherwise 

35 limited in specific instances. 
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As used herein, the term "alkyl" means both straight and branched chain saturated hydrocarbon groups. 

Examples of alkyl groups include methyl, ethyl, n-propyl, iso-propyl, n-butyl, t-butyl, i-butyl, sec-butyl, 

pentyl and hexyl groups. Among unbranched alkyl groups, there are preferred methyl, ethyl, n-propyl, 

5 iso-propyl, n-butyl groups. Among branched alkyl groups, there may be mentioned t-butyl, i-butyl, 1-

ethylpropyl and 1-ethylbulyl groups. 

As used herein, the term "alkoxy" means the group O-alkyl, where "alkyl" is used as described above. 

Examples of alkoxy groups include methoxy and ethoxy groups. Other examples include propoxy and 

10 butoxy. 

As used herein, the term "alkenyl" means both straight and branched chain unsaturated hydrocarbon 

groups with at least one carbon carbon double bond. Examples of alkenyl groups include ethenyl, 

propenyl, butenyl, pentenyl and hexenyl. Preferred alkenyl groups include ethenyl, l-propenyl5 2-

15 propenyl and but-2-enyl. 

As used herein, the term "alkynyl" means both straight and branched chain unsaturated hydrocarbon 

groups with at least one carbon carbon triple bond. Examples of alkynyl groups include ethynyl, 

propynyl, butynyl, pentynyl and hexynyl. Preferred alkynyl groups include ethynyl, 1-propynyl and 2-
20 propynyl. 

As used herein, the term "cycloalkyl" means a saturated group in a ring system. A cycloalkyl group can 

be monocyclic or bicyclic. A bicyclic group may, for example, be fused or bridged. Examples of 

monocyclic cycloalkyl groups include cyclopropyl, cyclobutyl and cyclopentyl. Other examples of 

25 monocyclic cycloalkyl groups are cyclohexyl, cycloheptyl and cyclooctyl. Examples of bicyclic 

cycloalkyl groups include bicyclo [2. 2.1]hept-2-yl. Preferably, the cycloalkyl group is monocyclic. 

As used herein, the term "halogen" means fluorine, chlorine, bromine or iodine. Fluorine, chlorine and 

bromine are particularly preferred. 

30 

As used herein, the term "haloalkyl" means an alkyl group having a halogen substituent, the terms "alkyl" 

and "halogen" being understood to have the meanings outlined above. Similarly, the term "dihaloalkyl" 

means an alkyl group having two halogen substituents and the term "trihaloalkyl" means an alkyl group 

having three halogen substituents. Examples of haloalkyl groups include fluoromethyl, chloromethyl, 

35 bromomethyl, fluoromethyl, fluoropropyl and fluorobutyl groups; examples of dihaloalkyl groups include 

difluoromethyl and difluoroethyl groups; examples of triihaloalkyl groups include trifluoromethyl and 

trifluoroethyl groups. 
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As used herein, the terni "heterocyclyl" means an aromatic or a non-aromatic cyclic group of carbon, 

atoms wherein from one to three of the carbon atoms is/are replaced by one or more heteroatoms 

independently selected from nitrogen, oxygen or sulfur. A heterocyclyl group may, for example, be 

5 monocyclic or bicyclic. In a bicyclic heterocyclyl group there may be one or more heteroatoms in each 

ring, or only in one of the rings. A heteroatom may be S, O or N and is preferably O or N. Heterocyclyl 

groups containing a suitable nitrogen atom include the corresponding N-oxides. 

Examples of monocyclic non-aromatic heterocyclyl groups (also referred to as monocyclic 

10 heterocycloalkyl rings) include aziridinyl, azetidinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl, 

piperidmyl, piperazinyl, tetrahydrofuranyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl and 

azepanyl. 

Examples of bicyclic heterocyclyl groups in which one of the rings is non-aromatic include 

15 dihydrobenzofbranyl, indany], indolinyl, isoindolinyl, tetrahydroisoquinolinyl, tetrahydroqninolyl and 

benzoazepanyi. 

Examples of monocyclic aromatic heterocyclyl groups (also referred to as monocyclic heteroaryl groups) 

include furanyl, thienyl, pyrrolyi, oxazolyl, thiazolyl, imidazolyl, oxadiazoiyl, thiadiazolyl, pyridyl, 

20 triazolyl, triazinyl, pyridazyl, isothiazolyl, isoxazolyl, pyrazinyl, pyrazolyl and pyrimidinyl, with 

preferred monocyclic aromatic heterocyclyl groups being furanyl, thienyl, pyrrolyi, oxazolyl, imidazolyl, 

oxadiazoiyl, thiadiazolyl, pyridyl, triazolyl, triazinyl, pyridazyl, isothiazolyl, isoxazolyl, pyrazinyl, 

pyrazolyl and pyrimidinyl. 

25 Examples of bicyclic aromatic heterocyclyl groups (also referred to as bicyclic heteroaryl groups) include 

quinoxalinyl, quinazolinyl, pyridopyrazinyl, benzoxazolyl, benzothiophenyl, benzimidazolyl, 

naphthyridinyl, quinolinyl, benzofuranyl, indolyl, benzothiazolyl, oxazolyl[4,5-b]pyridiyl, 

pyridopyrimidinyl, isoquinolinyl and benzodroxazole. 

30 Examples of preferred heterocyclyl groups include piperidinyl, tetrahydrofuranyl, tetrahydropyranyl, 

pyridyl, pyrimidinyl and indolyl. Preferred heterocyclyl groups also include thienyl, thiazolyl, furanyl, 

pyrazolyl, pyrrolyi, isoxazolyl and imidazolyl, 

As used herein the term "cycloalkylalkyl" means a group cycloalkyl-alkyl- attached through the alkyl 

35 group, "cycloalkyl" and "alky!" being understood to have the meanings outlined above. 
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As mentioned above, the compounds of the invention have activity as estrogen receptor ligands. The 

compounds of the invention have activity as estrogen receptor modulators, and may be agonists, partial 

agonists, antagonists, or partial antagonists of the estrogen receptor. Particularly preferred compounds 

of the invention have activity as an agonist or a partial agonist of ERjSL Preferred compounds of this type 

5 are selective agonists of the estrogen receptor-beta (ERP). 

The invention also provides a compound according to the invention, or a composition comprising a 

compound according to the invention together with a pharmaceutically acceptable carrier, for use as a 

medicament. 

10 
A ccompound of the invention, or a composition comprising a compound of the invention, may thus be 

used in the treatment of diseases or disorders associated with estrogen receptor activity. In particular, the 

compounds of the invention that are agonists or partial agonists of the estrogen receptor may be used in 

the treatment of diseases or disorders for which selective agonists or partial agonists of the estrogen 

15 receptor are indicated. The compounds of the invention that are antagonists or partial antagonists of the 

estrogen receptor may be used in the treatment of diseases or disorders for which selective antagonists or 

partial antagonists of the estrogen receptor are indicated. 

Clinical conditions for which an agonist or partial agonist is indicated include, but are not limited to, bone 

20 loss, bone fractures, osteoporosis, cartilage degeneration, endometriosis, uterine fibroid disease, hot 

flashes, increased levels of LDL cholesterol, cardiovascular disease, impairment of cognitive functioning, 

cerebral degenerative disorders, restenosis, gynecomastia, vascular smooth muscle cell proliferation, 

obesity, incontinence, anxiety, depression, autoimmune disease, inflammation, IBD, IBS, sexual 

dysfunction, hypertension, retinal degeneration, and lung, colon, breast, uterus, and prostate cancer, 

25 lymphoma, and/or disorders related to estrogen functioning. 

The compounds of the invention find particular application in the treatment or prophylaxis of the 

following: bone loss, bone fractures, osteoporosis, cartilage degeneration, endometriosis, uterine fibroid 

disease, hot flushes, increased levels of LDL cholesterol, cardiovascular disease, impairment of cognitive 

30 functioning, age-related mild cognitive impairment, cerebral degenerative disorders, restenosis, 

gynecomastia, vascular smooth muscle cell proliferation, obesity, incontinence, anxiety, depression, 

perimenopausal depression, post-partum depression, premenstrual syndrome, manic depression, dementia, 

obsessive compulsive behavior, attention deficit disorder, attention deficit hyperactivity disorder, sleep 

disorders, irritability, impuisivity, anger management, hearing disorders, multiple sclerosis, Parkinson's 

35 disease, Alzheimer's disease, Huntington's disease, amyotrophic lateral sclerosis, spinal cord injury, 

stroke, autoimmune disease, inflammation, IBD, IBS, sexual dysfunction, hypertension, retinal 

degeneration, lung cancer, colon cancer, breast cancer, uterus cancer, prostate cancer, and the bile duct 
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cancer form named cholangiocarcinoma. The compounds of the invention also find particular application 

in the treatment or prophylaxis of the following: benign prostatic hyperplasia, lower urinary tract 

symptoms, overactive bladder, interstitial cystitis, painful bladder symptoms, vaginal atrophy, wound 

healing, chronic pain, sepsis, inflammatory and neuropathic pain, ovarian cancer, melanoma, lymphoma 

5 (B-cell lymphoma, T-cell lymphoma), atherosclerosis, left ventricular hypertrophy, congestive heart 

failure, mesothelioma, gallbladder cancer and extra-hepatic cholangiocarcinoma. 

Preferably, the compounds of the invention find application in the treatment or prophylaxis of the 

following: bone loss, bone fractures, osteoporosis, cartilage degeneration, endometriosis, uterine fibroid 

10 disease, hot flushes, increased levels of LDL cholesterol, cardiovascular disease, restenosis, 

gynecomastia, vascular smooth muscle cell proliferation, obesity, incontinence, anxiety, depression, 

perimenopausal depression, post-partum depression, premenstrual syndrome, manic depression, dementia, 

obsessive compulsive behavior, attention deficit disorder, attention deficit hyperactivity disorder, sleep 

disorders, irritability, impuisivity, anger management, hearing disorders, spinal cord injury, stroke, 

15 autoimmune disease, inflammation, IBD, IBS, sexual dysfunction, hypertension, retinal degeneration, 

lung cancer, colon cancer, breast cancer, uterus cancer, prostate cancer, the bile duct cancer form named 

cholangiocarcinoma, benign prostatic hyperplasia, lower urinary tract symptoms, overactive bladder, 

interstitial cystitis, painful bladder symptoms, vaginal atrophy, wound healing, chronic pain, sepsis, 

inflammatory and neuropathic pain, ovarian cancer, melanoma, lymphoma, atherosclerosis, left 

20 ventricular hypertrophy, congestive heart failure, mesothelioma, gallbladder cancer and extra-hepatic 

cholangiocarcinoma. 

In combination with drugs that are known to induce vasomotor symptoms, the compounds of the 

invention find utility as follows: in combination with SERMs such as tamoxifen, in its use for the 

25 treatment of breast cancer, and raloxifene, used for the treatment and/or prevention of osteoporosis, to 

alleviate SERM-induced vasomotor symptoms; in combination with an aramatase inhibitor, used for the 

treatment of breast cancer or endometriosis, to alleviate aromatase inhibitor-induced vasomotor 

symptoms; and in male prostate cancer patients that have undergone androgen deprivation therapy. 

30 In one embodiment of the invention, the present compounds finds particular application in the treatment 

or prophylaxis of depression, perimenopausal depression, post-partum depression, premenstrual 

syndrome and manic depression. 

The treatment or prophylaxis of hot flashes (or hot flushes) in males, is preferable for patients that have 

35 had an androgen ablation for treatment of prostate cancer. 
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The phrase "depression" includes but is not limited to, major depressive disorder, dysthymic disorder, 

bipolar disorder, cyclothymic disorder, mood disorder due to a general medical condition, substance-

induced mood misorder, seasonal affective disorder (SAD), postpartum depression and premenstrual 

dysphoric disorder. 

5 
The invention also provides a method for the treatment or prophylaxis of a condition associated with a 

disease or disorder associated with estrogen receptor activity in a mammal, which comprises 

administering to the mammal a therapeutically effective amount of a compound according to the 

invention, or a composition comprising a compound according to the invention together with a 

10 pharmaceutically acceptable carrier. Clinical conditions mediated by an estrogen receptor that may be 

treated by the method of the invention are preferably those described above. 

The invention also provides the use of a compound according to the invention, for the manufacture of a 

medicament for the treatment or prophylaxis of a condition associated with a disease or disorder 

15 associated with estrogen receptor activity. Clinical conditions mediated by an estrogen receptor that may 

be treated by the method of the invention are preferably those described above, 

The amount of active ingredient which is required to achieve a therapeutic effect will, of course, vary 

with the particular compound, the route of administration, the subject under treatment, including the type, 

20 species, age, weight, sex, and medical condition of the subject and the renal and hepatic function of the 

subject, and the particular disorder or disease being treated, as well as its severity. An ordinarily skilled 

physician, veterinarian or clinician can readily determine and prescribe the effective amount of the drug 

required to prevent, counter or arrest the progress of the condition. 

25 Oral dosages of the present invention, when used for the indicated effects, will range between about 0.01 

mg per kg of body weight per day (mg/kg/day) to about 100 mg/kg/day, preferably 0.01 mg per kg of 

body weight per day (mg/kg/day) to 10 mg/kg/day, and most preferably 0.1 to 5.0 mg/kg/day, for adult 

humans. For oral administration, the compositions are preferably provided in the form of tablets or other 

forms of presentation provided in discrete units containing 0.01, 0.05,0.1,0.5,1.0,2.5,5.0,10.0,15.0, 

30 25.0,50.0,100, and 500 milligrams of the active ingredient for the symptomatic adjustment of the dosage 

to the patient to be treated. A medicament typically contains from about 0.01 mg to about 500 mg of the 

active ingredient, preferably from about 1 mg to about 100 mg of active ingredient. Intravenously, the 

most preferred doses will range from about 0.1 to about 10 mg/kg/minute during a constant rate infusion. 

Advantageously, compounds of the present invention may be administered in a single daily dose, or the 

35 total daily dosage may be administered in divided doses of two, three or four times daily. Furthermore, 

preferred compounds for the present invention can be administered in intranasal form via topical use of 

suitable intranasal vehicles, or via transdermal routes, using those forms of transdermal skin patches well 
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known to those of ordinary skill in the art. To be administered in the form of a transdermal delivery 

system, the dosage administration will, of course, be continuous rather than intermittent throughout the 

dosage regimen. 

5 While it is possible for the active ingredient to be administered alone, it is preferable for it to be present in 

a pharmaceutical formulation or composition. Accordingly, the invention provides a pharmaceutical 

formulation or composition comprising a compound according to the invention, and a pharmaceutically 

acceptable diluent, excipient or carrier (collectively referred to herein as "carrier" materials). 

Pharmaceutical compositions of the invention may take the form of a pharmaceutical formulation as 

10 described below. 

The pharmaceutical formulations according to the invention include those suitable for oral, parenteral 

(including subcutaneous, intradermal, intramuscular, intravenous [bolus or infusion], and intraarticular), 

inhalation (including fine particle dusts or mists which may be generated by means of various types of 

15 metered does pressurized aerosols), nebulizers or insufflators, rectal, intraperitoneal and topical 

(including dermal, buccal, sublingual, and intraocular) administration, although the most suitable route 

may depend upon, for example, the condition and disorder of the recipient. 

The formulations may conveniently be presented in unit dosage form and may be prepared by any of the 

20 methods well known in the art of pharmacy. All methods include the step of bringing the active 

ingredient into association with the carrier which constitutes one or more accessory ingredients. In 

general the formulations are prepared by uniformly and intimately bringing into association the active 

ingredient with liquid carriers or finely divided solid carriers or both and then, if necessary, shaping the 

product into the desired formulation. 

25 

Formulations of the present invention suitable for oral administration may be presented as discrete units 

such as capsules, cachets, pills or tablets each containing a predetermined amount of the active ingredient; 

as a powder or granules; as a solution or a suspension in an aqueous liquid or a non-aqueous liquid, for 

example as elixirs, tinctures, suspensions or syrups; or as an oil-in-water liquid emulsion or a water-in-oil 

30 liquid emulsion. The active ingredient may also be presented as a bolus, electuary or paste. 

A tablet may be made by compression or moulding, optionally with one or more accessory ingredients. 

Compressed tablets may be prepared by compressing in a suitable machine the active ingredient in a free-

flowing form such as a powder or granules, optionally mixed with a binder, lubricant, inert diluent, 

35 lubricating, surface active or dispersing agent. Moulded tablets may be made by moulding in a suitable 

machine a mixture of the powdered compound moistened with an inert liquid diluent. The tablets may 

optionally be coated or scored and may be formulated so as to provide slow or controlled release of the 
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active ingredient therein. The present compounds can, for example, be administered in a form suitable for 

immediate release or extended release. Immediate release or extended release can be achieved by the use 

of suitable pharmaceutical compositions comprising the present compounds, or, particularly in the case of 

extended release, by the use of devices such as subcutaneous implants or osmotic pumps. The present 

5 compounds can also be administered liposomally. 

Exemplary compositions for oral administration include suspensions which can contain, for example, 

macrocrystalline cellulose for imparting bulk, alginic acid or sodium alginate as a suspending agent, 

methyicellulose as a viscosity enhancer, and sweeteners or flavoring agents such as those known in the 

10 art; and immediate release tablets which can contain, for example, macrocrystalline cellulose, dicalcium 

phosphate, starch, magnesium stearate, calcium sulfate, sorbitol, glucose and/or lactose and/or other 

excipients, binders, extenders, disintegrates, diluents and lubricants such as those known in the art. 

Suitable binders include starch, gelatin, natural sugars such as glucose or beta-lactose, corn sweeteners, 

natural and synthetic gums such as acacia, tragacanth or sodium alginate, carboxymethylcellulose, poly-

15 ethylene glycol, waxes and the like. Disintegrators include without limitation starch, methyicellulose, 

agar, bentonite, xanthan gum and the like. The compounds of formula (1) can also be delivered through 

the oral cavity by sublingual and/or buccal administration. Molded tablets, compressed tablets or freeze-

dried tablets are exemplary forms which may be used. Exemplary compositions include those 

formulating the present compound(s) with fast dissolving diluents such as mannitol, lactose, sucrose 

20 and/or cyclodextrins. Also included in such formulations may be high molecular weight excipients such 

as celluloses (avicel) or polyethylene glycols (PEG). Such formulations can also include an excipient to 

aid mucosal adhesion such as hydroxy propyl cellulose (HPC), hydroxy propyl methyl cellulose (HPMC), 

sodium carboxy methyl cellulose (SCMC), maleic anhydride copolymer (e.g., Gantrez), and agents to 

control release such as polyacrylic copolymer (e.g. Carbopol 934). Lubricants, glidants, flavors, coloring 

25 agents and stabilizers may also be added for ease of fabrication and use. Lubricants used in these dosage 

forms include sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium acetate, 

sodium chloride and the like. For oral administration in liquid form, the oral drug components can be 

combined with any oral, non-toxic, pharmaceutically acceptable inert carrier such as ethanol, glycerol, 

water, and the like. 

30 
The compounds of the present invention can also be administered in the form of liposome delivery 

systems, such as small unilamellar vesicles, large unilamellar vesicles and multilamellar vesicles. 

Liposomes can be formed from a variety of phospholipids, 1,2-dipalmitoylphosphatidylcholine, 

phosphatidyl ethanolamine (cephaline), or phosphatidylcholine (lecithin). 

35 

Formulations for parenteral administration include aqueous and non-aqueous sterile injection solutions 

which may contain antioxidants, buffers, bacteriostats and solutes which render the formulation isotonic 

- 21 -



WO 2013/017654 PCT/EP2012/065134 

with the blood of the intended recipient; and aqueous and non-aqueous sterile suspensions which may 

include suspending agents and thickening agents. The formulations may be presented in unit-dose or 

multi-dose containers, for example sealed ampoules and vials, and may be stored in a freeze-dried 

(lyophilised) condition requiring only the addition of the sterile liquid carrier, for example saline or 

5 water-for-injection, immediately prior to use. Extemporaneous injection solutions and suspensions may 

be prepared from sterile powders, granules and tablets of the kind previously described. Exemplary 

compositions for parenteral administration include injectable solutions or suspensions which can contain, 

for example, suitable non-toxic, parenterally acceptable diluents or solvents, such as mannitol, 1,3-

butanediol, water, Ringer's solution, an isotonic sodium chloride solution, or other suitable dispersing or 

10 wetting and suspending agents, including synthetic mono- or diglycerides, and fatty acids, including oleic 

acid, or Cremaphor. 

Exemplary compositions for nasal, aerosol or inhalation administration include solutions in saline, which 

can contain, for example, benzyl alcohol or other suitable preservatives, absorption promoters to enhance 

15 bioavailability, and/or other solubilizing or dispersing agents such as those known in the art. 

Formulations for rectal administration may be presented as a suppository with the usual carriers such as 

cocoa butter, synthetic glyceride esters or polyethylene glycol, Such carriers are typically solid at 

ordinary temperatures, but liquefy and/or dissolve in the rectal cavity to release the drug. 

20 
Formulations for topical administration in the mouth, for example buccally or sublingually, include 

lozenges comprising the active ingredient in a flavoured basis such as sucrose and acacia or tragacanth, 

and pastilles comprising the active ingredient in a basis such as gelatin and glycerine or sucrose and 

acacia. Exemplary compositions for topical administration include a topical carrier such as Plastibase 

25 (mineral oil gelled with polyethylene). 

Preferred unit dosage formulations are those containing an effective dose, as hereinbefore recited, or an 

appropriate fraction thereof, of the active ingredient. 

30 It should be understood that in addition to the ingredients particularly mentioned above, the formulations 

of this invention may include other agents conventional in the art having regard to the type of formulation 

in question, for example those suitable for oral administration may include flavouring agents. 

Whilst a compound of the invention may be used as the sole active ingredient in a medicament, it is also 

35 possible for the compound to be used in combination with one or more further therapeutic agents. Thus, 

the invention also provides a compound according to the invention together with a further therapeutic 

agent, for simultaneous, sequential or separate administration. Such further therapeutic agents may be 
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further compounds according to the invention, or they may be different therapeutic agents, for example an 

antidepressant, an anxiolytic, an anti-psychotic, an agent useful in the prevention or treatment of 

osteoporosis, an agent useful in the prevention or treatment of cancer or other pharmaceutically active 

material. For example, the compounds of the instant invention may be effectively administered in 

5 combination with effective amounts of other agents such as an antidepressant, an anxiolytic, an anti­

psychotic, an organic bisphosphonate or a cathepsin K inhibitor. In one preferred embodiment, the 

compounds of the invention may be effectively administered in combination with an effective amount of 

an antidepressant. Nonlimiting examples of antidepressants include noradrenaline reuptake inhibitors 

(NRI), selective serotonin reuptake inhibitors, monoamine oxidase inhibitors, tricyclic antidepressants 

10 (TCA), dopamine reuptake inhibitors (DRI), opioids, selective seretonic reuptake enhancers, tetracyclic 

antidepressants, reversible inhibitors of monoamine oxidase, melatonin agonists, serotonin and 

noradrenaline reuptake inhibitors (SNRI), corticotropin releasing factor antagonists, a-adrenoreceptor 

antagonists, 5HTla receptor agonists and antagonists, lithium and atypical anti-psychotics. Examples of 

antidepressants of the SSRI class include Fluoxetine and Sertraline; examples of antidepressants of the 

15 SNRI class Venlafaxine, Citalopram, Paroxetine, Escitalopram, Fluvoxamine; examples of 

antidepressants of the SNRI class include Duloxetine; examples of antidepressants of the DRI and NRI 

classes include Bupropion; examples of antidepressants of the TCA class include Amitriptyline and 

Dothiepin (Dosulepin). Examples of atypical antipsychotics include: Clozapine, Olanzapine, 

Risperidone, Quetiapine, Ziprasidone and Dopamine partial agonists. Nonlimiting examples of 

20 anxiolytics include benzodiazepines and non-benzodiazapines. Examples of benzodiazepines include 

lorazepam, alprazolam, and diazepam. Examples of non-benzodiazapines include Buspirone (Buspar®), 

barbiturates and meprobamate. One or more of those further anti-depressants may be used in 

combination. 

25 Examples of anti-cancer agents include tamoxifen or an aromatase inhibitor, used in treatment of breast 

cancer. 

In the event that hot flashes are induced by a particular treatment, a compound of the invention may be 

used in combination therapy with the agent of such treatment. Nonlimiting examples of such combination 

30 treatment therapies include: a compound of the invention in combination with tamoxifene treatment of 

breast cancer, a compound of the invention in combination with aromatase inhibitor treatment of breast 

eanccr or a compound of the invention in combination with raloxifene treatment of osteoporosis. 

Nonlimiting examples of above-mentioned organic bisphosphonates include adendronate, clodronate, 

35 etidronate, ibandronate, incadronate, minodronate, neridronate, risedronate, piridronate, pamidronate, 

tiludronate, zoledronate, phaimaccutically acceptable salts or esters thereof, and mixtures thereof. 

- 23 -



WO 20.13/017654 PCT/EP2012/065134 

Preferred organic biphosphonates include alendronate and pharmaceutically acceptable salts and mixtures 

thereof. Most preferred is alendronate monosodium trihydrate. 

The precise dosage of the bisphosphonate will vary with the dosing schedule, the oral potency of the 

5 particular bisphosphonate chosen, the age, size, sex and condition of the mammal or human, the nature 

and severity of the disorder to be treated, and other relevant medical and physical factors. Tims, a precise 

pharmaceutically effective amount cannot be specified in advance and can be readily determined by the 

caregiver or clinician. An appropriate amount can be determined by routine experimentation from animal 

models and human clinical studies. Generally, an appropriate amount of bisphosphonate is chosen to 

10 obtain a bone resorption inhibiting effect, i.e. a bone resorption inhibiting amount of the bisphonsphonate 

is administered. For humans, an effective oral dose of bisphosphonate is typically from about 1.5 to 

about 6000 p.g/kg of body weight and preferably about 10 to about 2000 Jig/kg of body weight. 

For human oral compositions comprising alendronate, pharmaceutically acceptable salts thereof, or 

15 pharmaceutically acceptable derivatives thereof, a unit dosage typically comprises from about 8.75 mg to 

about 140 mg of the alendronate compound, on an alendronic acid active weight basis, i.e. on the basis of 

the corresponding acid. 

The compounds of the present invention can be used in combination with other agents useful for treating 

20 estrogen-mediated conditions. The individual components of such combinations can be administered 

separately at different times during the course of therapy or concurrently in divided or single combination 

forms. The present invention is therefore to be understood as embracing all such regimes of simultaneous 

or alternating treatment and the term "administering" is to be interpreted accordingly. It will be 

understood that the scope of combinations of the compounds of this invention with other agents useful for 

25 treating estrogen-mediated conditions includes in principle any combination with any pharmaceutical 

composition useful for treating disorders related to estrogen functioning. 

The above other therapeutic agents, when employed in combination with the compounds of the present 

invention, may be used, for example, in those amounts indicated in the Physicians' Desk Reference (PDR) 

30 or as otherwise determined by one of ordinary skill in the art. 

Where the compounds of the invention are utilized in combination with one or more other therapeutic 

agent(s), either concurrently or sequentially, the following combination ratios and dosage ranges are 

preferred: 
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When combined with an antidepressant, an anxiolytic, an anti-psychotic, an organic bisphosphonate or a 

cathepsin K inhibitor, the compounds of formula (I) may be employed in a weight ratio to the additional 

agent within the range from about 10:1 to about 1:10. 

5 The compounds of the invention as described above also find use, optionally in labelled form, as a 

diagnostic agent for the diagnosis of conditions associated with a disease or disorder associated with 

estrogen receptor activity. Por example, such a compound may be radioactively labelled. 

The compounds of the invention as described above, optionally in labelled form, also find use as a 

10 reference compound in methods of identifying ligands for the estrogen receptor (i.e. discovering other 

agonists, partial agonists, antagonists or partial antagonists of the estrogen receptor). Thus, the invention 

provides a method of identifying an estrogen receptor ligand which comprises use of a compound of the 

invention or a compound of the invention in labelled form, as a reference compound. For example, such a 

method may involve a competitive binding experiment in which binding of a compound of the invention 

15 to the estrogen receptor is reduced by the presence of a further compound which has estrogen receptor-

binding characteristics, for example stronger estrogen receptor-binding characteristics than the compound 

of the invention in question. 

Numerous synthetic routes to the compounds of the present invention can be devised by any person 

20 skilled in the art and the possible synthetic routes described below do not limit the invention. Many 

methods exist in the literature for the synthesis of biphenyls, for example: Metal- catalyzed Cross-

coupling reactions, A. Meijere, F. Diederich, 2004; N. Miyaura et al.Chem. Rev,, 1995, 7,2457-2483; D. 

Lesuisse et al, Bioorg. Med. Chem. Lett., 2001,11, 1709-1712; C. Yang et al, Bioorg. Med. Chem. Lett.t 
2004,12, 2553-2570; WO 2009/130434 and WO 2006/105442. A number of possible synthetic routes 

25 are shown schematically below. Where appropriate, any initially produced compound according to the 

invention can be converted into another compound according to the invention by known methods. 

General method I 

H2N 

30 
(a) NBS, DCM; (b) PdOAc2, K2C03l RuPhos, toluene/ H20 or PdCI2(PPh3)2, 
K2C03, DME/EtOH/ H20; (c) NBS, AcOH; (d) l2, AgS04, EtOH 
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General Method I as shown in the reaction scheme above was used for the synthesis of intermediates used 

in general methods II - VI. Full experimental details of the individual steps of the general 

applicable for the synthesis of the intermediates are described in Intermediates A and B. 

General method II 

(a) Suzuki coupling I or II; (b) CuBr2 or CH2l2 , f-butyl nitrite, MeCN; (c) BBr3, DCM; 
(d) Suzuki coupling I or II; (e) NH2OH <aq), MeOH or DM SO or MeOH/DMSO; 
Suzuki couplings: 
I) PdOAc2, K2C03, RuPhos, toluene/ H20; 
II) PdCi2(PPh3)2, K2C03l DME/EtOH/ HzO 

General Method II as shown in the reaction scheme above was used for the synthesis of the following 

10 Examples: 1-14, 85 and-103-105, 297,298, 300-303,312-318, 320, 321, 328, 343, 344, 346 and 352-

360. Full experimental details of the individual steps of the general method applicable for the synthesis of 

the final compounds of those Examples are described in Examples 1 and 328. 
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to general metnoa i 
OH 
M . MM- r\ hlU. 

(f) 

HO'T^ RSR4 

R6 R6 

(a) Suzuki coupling I or II; (b) CuBr2 or CH2I2 or R1-8r, t-butyi nitrite, MeCN; (c) Suzuki coupling S or SI; 
(d) R1-stannane, PdCi2(PPh3)2, Dioxane or THF; (e) R1-MgCI, ZnCI2, THF; (f) NH2OH {aq)t MeOH or 
DMSO or MeOH/DMSO. 
Suzuki couplings: 
I) PdOAc2, K2C03, RuPhos or SPhos, toluene/ H20; 
II) PdCI2(PPh3)2, K2C03, DME/EtOH/ H20 

5 General Method III as shown in the reaction scheme above was used for the synthesis of the following 

Examples: 15 - 49, 59-66, 72, 75-84, 86-91, 93-102,106-116,122-296, 304-309 and 322-327. Full 

experimental details of the individual steps of the general method applicable for the synthesis of the final 

compounds of those Examples are described in Examples 15-18, 59, 61,72, 277, 284, 287-289, 322, 326 

and 327. 

10 

-27-



WO 2013/017654 PCT/EP2012/065134 

General method IV 

n 
H2N. 

Br 

(a) 

R3 

Obtained according 
to general method I 

R& 

R6 

R1-B(OH)2 

(die ore) R9 

^ R® 
R3 

(a) CH2I2, f-butyl nitrite, MeCN; (b) PdCi2(PPh3)2l K2C03, DME/Et0H/H2O; 
(c) PdCi2{PPh3)2, K2C03, DME/EtOH/ H20; (d) BBr3, DCM; (e) NH2OH (aq), 

O^NH2 

MeOH or DMSO 
or MeOH/DMSO 

General Method IV as shown in the reaction scheme above was used for the synthesis of the following 

5 Examples: 50-58,299, 310, 329-342, 345, 347, 348 and 350. Full experimental details of the individual 

steps of the general method applicable for the synthesis of the final compounds of those Examples are 

described in Examples 50 and 51. 

General method V 

Obtained according to 
general methods II or 

a) PdOAc2. K2C03, RuPhos, toluene/ H20 or PdCI2(PPh3)2, K2C03I DME/EtOH/ H20; 
(b) NH2OH (aq), MeOH or DMSO or MeOH/DMSO; 
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General Method V as shown in the reaction scheme above was used for the synthesis of the following 
Examples : 67-71 and 119-121. Full experimental details of the individual steps of the general method 
applicable for the synthesis of the final compounds of those Examples are described in Example 67. 

General method VI 

Obtained according 
to general methods 
It or III 

(a) DIBAL-H, DCM; (b) NH2OH (aq), i-PrOH/DMSO 

General Method VI as shown in the reaction scheme above was used for the synthesis of the following 
Examples: 73 and 92. Full experimental details of the individual steps of the general method applicable 
for the synthesis of the final compounds of those Examples are described in Example 73. 

I Rl JL 
on 

HO' 
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H 2N. 

R3 "Xi 
R2 

^rS (i 3) R9 

RK 

^0" 
R6 R6 

•R5 

(a) i2, NaHC03, H20; (b) Pd(PPh3)4, K2C03, DME/H20; {c} NBS, DMF; (d) R2-B(OH)2I Pd(PPh3)4, 
K2C03) DME/H20; (e) CH2l2f f-butyl nitrite, MeCN; (f) RT-B(OH)2, K2C03, Pd(PPh3)4l DME/H20; 
(g) BBr3l DCM. 

5 General Method VII as shown in the reaction scheme above was used for the synthesis of the following 
Examples: 74,117 and 118. Full experimental details of the individual steps of the general method 
applicable for the synthesis of the final compounds of those Examples are described in Example 74. 

Synthesis of Intermediate A 

Propylboronic acid, K2C03, PdOACg, RuPhos, toluene/ H20; (b) I2, AgS04, EtOH. 

Scheme 1 
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Step (a)? 2-amino-5-bromobenzonitrile (25 mg, 0.13 mmol), propylboronic acid (78.08 mg, 0.89 mmol), 

Pd(OAc)2 (5.70 mg, 0.03 mmol), RuPhos (23.68 mg, 0.05 mmol) and K2CO3 (87.68 mg, 0.63 mmol) were 

mixed in toluene /water (2 mL, 10:1) under nitrogen. The reaction mixture was heated in microwave at 

140 °C for 20 miii, cooled to room temperature and filtered through celite. The solvent was evaporated 

5 under reduced pressure and the crude product was purified on silica using EtO Ac/??-heptane (10 - 20 % 

EtOAc) as mobile phase. 17.1 mg 2-amino-5-propylbenzonitrile was obtained as yellowish oil. 

Step (b): 2-amino-5-propylbcnzonitrile (71.4 mg, 0.45 mmol) was dissolved in EtOH (3 mL). Iodine 

(113.11 mg, 0.45 mmol) and AgS04 (138.95 mg, 0.45 mmol) were added. The reaction mixture was 

10 stirred at room temperature for 1 h and was then filtered through celite. The solvent was evaporated under 

reduced pressure and the crude product was purified on silica using EtOAc/«-heptane (5:95) as mobile 

phase. 99.7 mg 2-amino-3-iodo-5-propylbenzonitrile was obtained as a straw coloured solid. 

Synthesis of Intermediate B 

15 
N N 

H2N (a) 
H2N 

(b) 

Br 
C! ' Ci CI 

(a) NBS, DCM; (b) Propylboronic acid, K2C03, PdOAc2, RuPhos, toluene/ H2O; NBS, AcOH. 

Scheme 2 

Step (a): 2-amino-4-chlorobenzonitrile (765 mg, 5.01 mmol) was dissolved in DCM (10 mL) and NBS 

20 (1160 mg, 6.52 mmol) was added at 0 °C. The cooling bath was removed and the reaction mixture was 

stirred at room temperature for 3 h. The solvent was evaporated under reduced pressure and the crude 

product was purified on silica using DCM as mobile phase. 750 mg 2-amino-5-bromo-4-

chlorobenzonitrile was obtained. 

25 Step (b): 2-amino-5-bromo-4-chlorobenzonitrile (212 mg, 0.92 mmol), propylboronic acid (80.5 mg, 0.92 

mmol), Pd(OAc)2 (10.3 mg, 0.05 mmol), RuPhos (42.7 mg, 0.09 mmol) and K2C03 (633 mg, 4.6 mmol) 

were mixed in toluene /water (3 mL, 10:1) under nitrogen. The reaction mixture was heated in microwave 

at 120 °C for 20 min. H20 was added and the aqueous mixture was extracted with DCM and EtOAc. The 

combined organic phases were filtered through a phase separator and the solvent was evaporated under 

30 reduced pressure. The crude product was purified on preparative HPLC. 100 mg 2-amino-4-chloro-5-

propylbenzonitrile was obtained. 
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Step (c): 2-amino-4-chloro-5-propyIbenzonitrile (100 mg, 0.51 mmol) was dissolved in HOAc (3.6 mL) 

and NBS (91.4 mg, 0.51mmol) was added. The mixture was stirred at room temperature for 1 h. The 

solvent was evaporated under reduced pressure and the crude product was purified on silica using 

EtOAc/n-heptane (20 % EtOAc) as mobile phase. 117 mg 2-amino-3-bromo-4-chloro-5-

5 propyibenzonitrile was obtained. 

Synthesis of Intermediate C 

Step (a): 2-bromo-6-iodo-4-(trifluoromethoxy)aniline (300 mg, 0.79 mmol), 4-methoxyphenylboronic 

acid (131 mg, 0.86 mmol), PdCl2(PPh3)2 (27.6 mg, 0.04 mmol) and K2C03 (434 mg, 3.14 mmol) were 

mixed in DME/Et0H/H20 (10 mL, 4:1:1) under nitrogen. The reaction mixture was heated in microwave 
15 at 130 °C for 20 min. The solvent was concentrated, the residue was dissolved in EtOAc and filtered 

through a plug of silica. The crude product was purified on silica using EtOAc/w-heptane (2.5-5 % 

EtOAc) as mobile phase. 199 mg 3-bromo-4'-methoxy-5-(trifluoromethoxy)-[l, 1 -biphenyl]-2-amine was 

obtained as a white solid. 

20 Step (b): 3-bromo-4'-methoxy-5-(trifluoromethoxy)-[l,r-biphenyl]-2-amine (199 mg, 0.55 mmol) and 

CuCN (54.1 mg, 0.60 mmol were mixed in NMP (1 mL) under nitrogen. The reaction mixture was heated 

in microwave at 175 °C for 30 min and then at ISO °C for 75 min. EtOAc (10 mL) was added and the 

mixture was washed with NH3OH (25 %, aq) and brine. The combined aqueous layers were extracted 

with EtOAc (3x) and the combined organic layers were dried with brine and over NasSO^. The solvent 

25 was concentrated and the crude product was purified on silica using EtOAc/n-heptane (5-20 % EtOAc) as 

mobile phase. 138 mg 2-amino-4'-methoxy-5-(trifluoromethoxy)-[ 1,1 -biphenyl]~3-carbonitrile was 

obtained as a yellow oil. 

The following Examples illustrate the invention. 

O 

10 

(a) 4-Methoxyphenyiboronic acid, K2C03, PdCI2P(Ph3)2, DME/Et0H/H20; (b) CuCN, NMP. 

Scheme 3 

30 
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Example lN',4f-dihydroxy-2-{3-methylthiophen-2~yl)-5-propyl-Il,r-bipheiiyl]-3-carboxiimdamide 

(El) 

(a) 4-Methoxypheriylboronic acid, PdOAc2, K2C03l RuPhos, toluene/ H20; (b) CuBr2r 
f-butyi nitrite, MeCN; (c) BBr3, DCM; (d) 3-Methylthiophene-2-boronic acid, PdOAc2, 

K2C03, RuPhos, toluene/ H20; (e) NH2OH (aq),MeOH 

Scheme 4 

Step (a): 2-aimno-3-iodo-5«propyIbenzomtrile (99,7 mg, 0.35 mmol), 4-methoxyphenylboronic acid 

(158.8 mg, 1.05 mmol), Pd(OAc)2 (7.82 mg, 0.03 mmol), RuPhos (32.5 mg, 0.0 mmol) and K2CO3 (240.8 

mg, 1.74 mmol) were mixed in toluene /water (5 mL, 10:1) under nitrogen. The reaction mixture was 

heated in microwave at 140 °C for 20 min, cooled to room temperature and filtered through celite. The 

solvent was evaporated under reduced pressure and the crude product was purified on silica using 

EtOAc/n-heptane (5 -10 % EtOAc) as mobile phase. 17.1 mg 2-amino-4'-methoxy-5-propylbiphenyl-3-

carbonitrile was obtained as straw coloured oil. 

Step (b): 2-amino-4'-methoxy-5~propylbiphenyl-3-carbonitrile (91.0 mg, 0.34 mmol) and CuBri (152.6 

mg, 0.68 mmol) were mixed in MeCN (3.5 mL). f-Butyl nitrite (35.23 mg, 0.34 mmol) was added. The 

reaction mixture was stirred at room temperature for 0.5 h. The solvent was evaporated under reduced 
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pressure and the crude product was filtered through silica using DCM as mobile phase. 113 mg 2-bromo-

4'-methoxy-5-propylbiphenyl-3-carbomtrile was obtained as yellowish oil. 

Step (c): 2-Bromo-4f~methoxy-5-propylbiphenyI-3-carbonitrile (113 mg, 0,34 mmol) was dissolved in 

5 DCM (2 mL) under nitrogen and the solution was cooled to -78 °C. BBr3 (1.71 mL, 1M) was added. The 

reaction mixture was stirred at 0 °C for 0.5 h and then at room temperature for 0.5 h. MeOH (415 Zl) was 

added at 0 °C to quench the reaction. NaBCOs (25 mL, sat.) and EtOAc (25 mL) were added, the phases 

were partitioned and the aqueous phase was extracted twice with EtOAc. The combined organic phases 

were washed with brine, dried over Na2S04 and concentrated under reduced pressure, The crude product 

10 was purified on silica using BtOAc/n-heptane (0 - 20 % EtOAc) as mobile phase. 102.1 mg 2-bromo-4-

hydroxy-5-propyIbiphenyl-3-carbonitrilewas obtained as a colourless solid. 

Step (d): 2-Bromo-4'-hydroxy-5-propylbiphenyl-3~carbonitrile (25 mg, 0.08 mmol), 3-methylthiophene-

2-boronic acid (22.45 mg, 0.16 mmol), Pd(OAc)2 (3.55 mg, 0.02 mmol), RuPhos (14.76 mg, 0.03 mmol) 

15 and K2CO3 (54.63 mg, 0.40 mmol) were mixed in toluene /water (1 mL, 10:1) under nitrogen. The 

reaction mixture was heated in microwave at 140 °C for 20 min, cooled to room temperature and filtered 

through celite. The solvent was evaporated under reduced pressure and the crude product was purified on 

silica using EtOAc/^-heptane (10 -20 % EtOAc) as mobile phase. 9.7 mg 4'-hydroxy-2-(3-

methylthiophen-2-yl)-5-propylbiphenyl-3-carbonitrile was obtained. 

20 
Step (e): 4'-hydroxy-2-(3-methylthiophen-2-yl)-5-propylbiphenyl-3-carbomtrile (9.7 mg, 0.03 mmol) was 

treated with hydroxylamine (200 eq, 16 M, aq) in MeOH (1 mL). The reaction mixture was heated in 

microwave at 120 °C for 15 min under nitrogen. The solvent was evaporated under reduced pressure and 

the crude product was purified on preparative HPLC using MeCN/acidic H20 (5 — 50% MeCN) as mobile 

25 phase. N,,4,-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l,r-biphenyl]-3-carboximidamide (El) 

ES/MS miz: 367.4 (M+H), 365.2 (M-H); !H NMR (MeOD3i 500MHz): 8 7.33 (s, 1H), 7.29 (s, 1H), 7.22 

(d, 1H, J=4.8Hz), 6.92 (m, 2H), 6.68 (d, 1H, J=4.8Hz), 6.59 (m, 2H), 2.69 (t, 2H, J=7.5Hz), 1.74 (s, 3H), 

1.72 (m, 211) and 1.00 (t, 3H, J-7.4Hz). was obtained as a solid. The title compound was identified by 

'H-NMR which showed that the oxime product was a single isomer, but did not confirm whether the (E) 

30 or (Z) oxime isomer had been obtained. 

Examples 2-14 
Examples 2-14 were prepared using a method analogous to that used to synthesise Example 1 above. Full 

experimental details of the individual steps of the general methods are described in Example 1 above. For 

35 examples 2, 3 and 6-14 identification of the title compounds by !H-NMR showed that the oxime product 

was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained 
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E2 2-(3,5 -dimethylisoxazol-4-yl)-N',4r-dLhydroxy-5 -methyl-[ 1,1 '-biphenyl]-3 -carboximidamide 

Rl = 3,5-dimethylisoxazoM-yl R = N-hydroxy carbaimidoyl R"'= methyl R5=H R8=H 

ES/MS m/z: 338.18 (pos. M + H), 336.27 (neg. M -H); lH NMR (1 

7.32 (s, 1H), 6.89 (m, 2H), 6.67 (m, 2H), 2.44 (s, 3H), 2.07 (s, 3H) 

VleOD, 500MHz): 5 7.34 (s, IH), 

and 1.84 (s, 3H). 

E3 2~(3J5-dimethylisoxazol-4-yl)-Nl,4l-dihydroxy-5-propyl-[l,r-biphenyl]-3-carboximidamide 

R5 = 3,5-dimethylisoxazol-4-yI R2 = N-hydroxy carbaimidoyl R = propyl R6=H R8=H 

ES/MS m/z: 366.27 (pos. M + H), 364.22 (neg. M~H); 'H NMR (Acetone-d6, 500MHz): 5 7.32 (d, 

IH, J=1.7Hz), 7.28 (d, IH, J=1.7Hz), 6.94 (m, 2H), 6.74 (m, 2H)S 2.69, (t, 2H, J=7.7Hz), 2.01 (s, 3H), 

1.82 (s, 3H), 1.72 (tn, 2H) and 0.99 (t, 3H, >7.2Hz). 

5 

E4 2-(3,5-dimethylisoxazol-4-yl)-4,-hydroxy-5-propyl-[l,r-biphenyl]-3-earboxamide 

R1 = 3,5-dimethylisoxazol-4-yI R2 - carbamoyl Rj= propyl R=B R*=H 

ES/MS m/z: 351.3 (pos. M + H), 349.2 (neg. M - H); ]ll NMR (Acetone-d6,500MHz): 7.36 (d, IH, 

J=1.7Hz), 7.30 (d, IH, J=1.7Hz), 6.96 (m, 2H), 6.75 (m, 2H), 2.70, (t, 2H, J=7.6Hz), 2.04 (s, 3H), 1.84 

(s, 3H), 1.72 (m, 2H) and 0.99 (t, 3H, J=7.3Hz). 

E 5 2-(3,5-dimethylisoxazol-4-yl)-4,-hydroxy-5-propyl-[l,r-biphenyl]-3-carbonitrile 

R! = 3,5-dimethylisoxazol-4-yl R2=CN Ri== propyl. R-H R?=H 

ES/MS m/z: 333.25 (pos. M + H), 331.18 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): 5 7 

IH, J=1.7Hz), 7.61 (d, IH, J=L7Hz), 7.04 (m, 2H), 6.80 (m, 2H), 2.77, (t, 2H, J=7.5Hz), 2.15 

1.84 (s, 3H), 1.75 (m, 2H) and 0.99 (t, 3H, J=7,6Hz). 

.71 (d, 

(s, 3H)j 

E 6 N,,4-dihydroxy-5-methyl-2-(3-methylthiophen-2-yl)-[l,r-biphenyl]-3-carboximidamide 

R1 = 3-methylthiophen-2-yl R2 = N-hydroxy carbaimidoyl R = methyl R6=H IC=H 
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ES/MS m/z: 339.2 (pos. M + H), 337.17 (neg. M-H); 'H NMR (MeOD, 500MHz): 5 7.33 (s, IH), 7.27 
(s, IH), 7.21 (d, IH, J-5.1Hz), 6,91 (m, 2H), 6.67 (d, IH, J=5.1Hz), 6.58 (m, 2H), 2.43 (s, 3H) and 1.73 
(s, 3H). 

E 7 S^S^difluoro-N^'-dihydroxy^^S-methylthiophen-S-yO-S-propyl-fljl'-biphenyll-S-

carboximidamide 

R' ~ 3-methylthiophen-2-yI | R2 = N-hydroxy carbaimidoyl Ri= propyl R6=F R8=F 

ES/MS m/z: 403.14 (pos, M + H), 401.2 (neg. M -H); [H NMR (M 

7.33 (s, IH), 7.27 (d, IH, J=5.1Hz), 6.74 (d, IH, J=5.1Hz)1 6.63 (m. 

3H), 1.72 (m, 2H) and 1.00 (t, 3H, J=7.3Hz). 

[eOD, 500MHz): 5 7.34 (br s, IH), 

2H), 2.70 (t, 2H, J=7.6Hz), 1.80 (s, 

E8 2-(3,5-dimethylisoxazol-4-yl)-3,,5,-difluoro-N,,4,-diliydroxy-5-propyl-[l,r-biphenyl]-3-

carboximidamide 

Rl= 3,5-dimethylisoxazol-4-yl R2 = N-hydroxy carbaimidoyl R3= propyl R6=F R*=F 

ES/MS m/z: 402.22 (pos. M + H), 400.22 (neg. M-H); 'H NMR (MeOD, 500MHz): 8 7.38 (d, IH, 

J=1.9Hz), 7.35 (d, IH, J=1.9Hz), 6.63 (m, 2H), 2.71 (t, 2H, J=7.4Hz), 2.11 (s, 3H), 1.89 (s, 3H), 1.72 

(m, 2H) and 1.01 (t, 3H, J=7.4Hz). 

E 9 5-bromo-N,,4r-dihydroxy-2-(3-methylthiophen-2-yi)-[l,l!-biphenyi]-3-carboximidamide 

R1 = 3 -methylthiophen-2-yl R2 = N-hydroxy carbaimidoyl Rj= Br Rb=H R5=H 

ES/MS m/z: 405.03 (pos. M + H), 401.08 (neg. M-H); 'HNMR (Acetone~d6, 500MHz): 5 7.60 (d, 

IH, J=2.2Hz), 7.58 (d, IH, J=2.2Hz), 7.28 (d, IH, J~5.1Hz), 6.97 (m, 2H), 6.71-6.68 (m, 3H) and 1.77 

(s, 3H). 

E10 S-bromo-N'^'-dihydroxy -2-iodo-[l, 1 '-biphenyl]-3 -carboxi midamide 

R1 = phenyl R2 = N-hydroxy carbaimidoyl RJ= Br R6=H 

ES/MS m/z: 383.13 (pos. M + H), 383.18 (neg. M - H); ]H NMR (Acetone-d6, 500MHz): 5 7.56 (d, 

IH, J=2.2Hz), 7.55 (d, IH, J=2.2Hz), 7.18-7.15 (m, 3H), 7.12-7.10 (m, 2H), 6.87 (m, 2H) and 6.64 (m, 

2H). 

5 

Ell 5"-fluoro-N'>4-diliydroxy-2",5'-dimethyl-[l,l,:2,,r'-terphenyl]-3'-carboximidamide 

RJ = 5-f uoro-2-methylphenyl R2 = N-hydroxy carbaimidoyl R3- methyl R6=H RK=H 

ES/MS m/z: 349.34(pos. M + H), 351.27 (neg. M-H); XHNMR(Acetone-d6, 500MHz): 5 7.28 (d, 

-36-



WO 2013/017654 PCT/EP2012/065134 

IH, J—1.1 Hz), 7.23 (4 1, J=l.lHz), 6.98-6.89 (m, 4H), 6.82 (m, IH), 6.63 (m, 2H), 2.42 (s, 3H) and 
1.83 (s, 3H). 

E 12 | 5"-fluoro-4-hydroxy-2",5 '-dimethyl-[l,l': l\ 1 "-terphenyl]-3'-carboxamide i 

Rl= 5-fluoro-2-methyiphenyI Rz= carbamoyl methyl R6=H j R*=H 

ES/MS m/z: 336.26 (pos. M + H), 334.3 (neg. M -

M.lHz), 7.25 (d, 1, J=l.lHz)j 7.00 (dd, IH, J=8.4 

2H), 2.43 (s, 3H) and 1.86 (s, 3H). 

H); 'H NMR (Acetone-d6, 500MHz): 81.1 

, 6.2Hz), 6.93-6.89 (m, 3H), 6.84 (m, 111), 

14 (d, IH, 

6.64 (m, 

E13 5-cbloro-2-(3,5 -dimethyl isoxazoi-4-yl)-Nf,4'~dihydroxy-[l ,1-biphenyl]-I \-carboximidamide 

Rl = 3,5-dimethylisoxazol-4-yl R2 = N-hydroxy carbaimidoyl R^Cl R6=H | R8=H 

ES/MS m/z: 358.23 (pos. M + H), 356.24 (neg. M - H); *H NMR (Acetone-d6, 500MHz): 8 7.47 (d, 

IH, J=2.2Hz), 7.45 (d, IH, J=2.2Hz)t 6.98 (m, 2H), 6.76 (m, 2H), 2.04 (s, 3H) and 1.83 (s, 3H). 

E 14 5-chloro-2-(3,5-dimethylisoxazol-4-yl)-4'-hydroxy-[l,r-biphenyl]-3-carboxamide 

R1 = 3,5-dimethyiisoxazol-4-yl R2 = carbamoyl RJ= CI R6=H | R8=H 

ES/MS m/z: 343.19 (pos.M + H), 341.26 (neg. M-H); [H NMR(Acetone~d6, 500MHz): 8 7.52 (d, 

IH, J=2.3Hz), 7.48 (d, IH, J=2.3Hz), 6.94 (m, 2H), 6.78 (m, 2H), 2.08 (s, 3H) and 1.88 (s, 3H). 

5 Example 15 
2-(3,5-dimethy]isoxazoI-4-yI)-3,-fluoro-NT,4T-dihydroxy-5-propyHlsl,-bipheiiyl}-3-
carboximidamide (El 5) 
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(a) 3-fluoro-4-hydroxyphenylboronic acid, PdCi2(PPh3)2, K2C03, DME/EtOH/ H20; (b) CuBr2, 
I-butyl nitrite, MeCN; (c) 3,5-Dimethylisoxazole-4-boronic acid, PdOAc2, K2C03I RuPhos, 
toluene/ H2Q, (d) NH2OH (aq), DMSO 

Scheme 5 

Step (a): 2-amino-3-iodo-5-propyibenzonitrile (150 mg, 0.52 mmol), 3-fluoro-4-hydroxyphenylboronic 

5 acid (122.61 mg, 0.79 mmol), PdC^CPP^^ (36.8 mgs 0.05 mmol) andK2C03 (144.9 mg, 1.05 mmol) 

were mixed in DME/EtOH/H^O (2 mL, 40:10:1) under nitrogen. The reaction mixture was heated in 

microwave at 130 °C for 20 min, cooled to room temperature, diluted with DCM and washed with NH4CI 

aq, sat). The mixture was filtered through a phase separator, the solvent was evaporated under reduced 

pressure and the crude product was purified on silica using EtOAc/rc-heptane (20 % EtOAc) as mobile 

10 phase. 122 mg 2-amino-3r-fluoro-4'-hydroxy-5-propylbiphenyl-3-carbonitrile was obtained. 

Step (b): 2-amino-3'-fluoro-4'-hydroxy-5-propylbiphenyl-3-carbonitrile (122.0 mg, 0.45 mmol) and 

CuBr2 (201.6 mg, 0.90 mmol) were mixed in dry MeCN (5 mL). £-Butyl nitrite (46.54 mg, 0.45 mmol) 

was added. The reaction mixture was stirred at room temperature for 0.5 h. The solvent was evaporated 

15 under reduced pressure and the crude product was purified on silica using EtOAc/w-heptane (20 % 

EtOAc) as mobile phase. 71.6 mg 2-bromo-3,-fluoro-41-hydroxy-5-propylbiphenyl-3-carbonitrile was 

obtained. 

Step (c): 2-bromo-3-fluoro-4'-hydroxy-5-propylbiphenyl-3-carbomtriIe (71.0 mg, 0.21 mmol), 3,5-

20 dimethyltsoxazole-4-boronic acid (59.9 mg, 0.42 mmol), Pd(OAc)2 (9.54 mg, 0.04 mmol), RuPhos (39.7 

mg, 0.08 mmol) and K2CO3 (146 mg, 1.06 mmol) were mixed in toluene /water (2 mL, 10:1) under 

nitrogen. The reaction mixture was heated in microwave at 140 °C for 20 min, cooled to room 

temperature and filtered through celite. The solvent was evaporated under reduced pressure and the crude 
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product was purified on silica using EtOAc/«-heptane (20 % EtOAc) as mobile phase, 25 mg 2-(3,5~ 
dimethyliso:razol-4-yl)-3,-fluoro-4,~hyclroxy-5-propylbiphenyl-3-carbonitrile was obtained. 

Step (d)r 2-(3,5-dimethylisoxazoI-4-yI)-3f-£luoro~4'~hydroxy-5-propyIbiphenyl-3-carbonitriIe (25 mg, 
5 0.07 mmol) and hydroxylamine (0.5 mL, 16 M, aq) were mixed in DMSO (0.3 mL). The reaction mixture 

was heated in microwave at 140 °C for 15 min under nitrogen. The crude mixture was purified on 
preparative HPLC using MeCN/acidic H20 (5 - 50% MeCN) as mobile phase. 4.0 mg 2-(3,5-
dimethylisoxa2ol-4-yl)-3'-fluoro-N,J4l-dihydroxy-5-propyl-[l5r-biphenyl]-3-carboximidamide (E15) was 
obtained. ES/MS m/z: 384.24 (M+H), 382.24 (M-H); 'H NMR (MeOD, 500MHz): 8 7.66 (t, IH, 

10 J=1.5Hz), 7.48-7.43 (m, 3H), 7.25 (m, IH), 2.68 (t, 2H, J=7.7Hz), 2.35 (s, 3H), 2.21 (s, 3H), 1.70 (m, 2H) 
and 0.97 (t, 3H, J=7.2Hz). The title compound was identified by 'H-NMR which showed that the oxime 
product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained. 

Examples 16,17 and 18 
15 2-(2,4-dimethylfuran-3-yI)-4'-hydroxy-5-propyHM,-biphenyl]-3-earboiiitrile (E16) 

2-(2,4-dlmethylfiiran-3-yl)-N%4f-dihydroxy-5-propy[-[l,l,-biphenyIJ-3-carboximidamide (E17) 
2-(2,4-dimcthylfuran-3-yl)-4,-hydroxy-5-propyl-[l,l,-biphenyl]'-3-carboxamide (E18) 

(a) CH2I2. f-butyl nitrite, MeCN; (b) Pd(OAc)2, K2CO3, SPhos, toluene/ H20; (c) 1. NaOH (aq), THF; 
2. Cu20, quinoline; (e) NH2OH (aq), DMSO 

20 Scheme 6 

Step (a): 2-amino-4-hydroxy-5-propylbiphenyl-3-carbomtrile (144.0 mg, 0.57mmol), obtained 
analogous to example 15 step (a), and CH2X2 (3057 mg, 11.4 mmol) were mixed in dry MeCN (1 mL) atO 

-39-



WO 2013/017654 PCT/EP203 2/065134 

°C under nitrogen. /-Butyl nitrite (64.74 mg, 0.63 mmol) was added. The reaction mixture was stirred at 0 

°C for 1 h and then at 50 °C for 1 h. After cooling to room temperature DCM was added, the mixture was 

washed with NaHS03 (aq) and filtered through a phase separator. The solvent was evaporated under 

reduced pressure and the crude product was purified on silica using DCM/isohexane (50-100 % DCM) as 

5 mobile phase. 101 mg 4'-hydroxy-2-iodo-5-propylbiphenyl-3-carbonitrile was obtained. 

Step (b): 4'-hydroxy-2-iodo-5-propylbiphenyl-3-carbonitrile (17.0 mg, 0.05 mmol), methyl 3,5-dimethyl-

4-(4J4,5,5-tctramethyl-13,2-dioxaborolan-2-yl)furan-2-carboxylate (19.7 mg, 0.07 mmol), Pd(OAc)2 

(2.10 mg5 0.03 mmol), SPhos (4.37 mg, 0.01 mmol) and K2CO3 (19.4 mg, 0.14 mmol) were mixed in 

10 toluene /water (0.7 mL, 5:2) under nitrogen. The reaction mixture was heated in microwave at 140 °C for 

20 min, cooled to room temperature and diluted with H20. The aqueous mixture was extracted with 

DCM and the organic phase was filtered through a phase separator. The solvent was evaporated under 

reduced pressure and the crude product was purified on silica using DCM/MeOH (0-2.5 % MeOH) as 

mobile phase. 6.0 mg methyl 4-(3-cyano-4'-hydroxy-5-propylbiphenyl-2-yl)~3,5-dimethyifuran-2-

15 carboxylate was obtained. 

Step (c): 4-(3-cyano~4,-hydroxy-5-propylbiphenyl-2-yl)-3}5-dimclhylfuran-2-carboxyiate (6.0 mg, 0.02 

mmol) was dissolved in THF (0.5 ML) and NaOH (0.04 mL, 2M) was added. The reaction mixture was 

heated in microwave at 130 °C for 15 min, cooled to room temperature and acidified by adding HCI (2M, 

20 aq). The aqueous mixture was extracted with DCM, the organic phase was filtered through a phase 

separator and the solvent was evaporated under reduced pressure. The residue was mixed with Cu20 (2.20 

mg, 0.02 mmol) in quinolone (0.5 mL). The mixture was heated in microwave at 195 °C for 30 min. 

After cooling to room temperature DCM was added, the mixture was washed with HCI (2 M, aq) and 

filtered through a phase separator. The solvent was evaporated under reduced pressure and the crude 

25 product was filtered through a plug of silica using DCM as mobile phase. 2-(2,4-dimethylfuran-3-yl)-4'~ 

hydroxy-5-propyl-[ 1,1 -biphenyl]-3-carbomtrile (E16) was obtained. ES/MS m/z: 332.23 (M+H), 330.2 

(M-H); 'H NMR (Acetone-d6, 500MHz): 5 7.64 (d, IH, J=1.8Hz), 7.57 (d, IH, J=L8Hz), 7.18 (q, IH, 

J=l.lHz), 7.04 (m, 2H), 6.77 (m, 2H), 2.74, (t, 2H, J=7.5Hz), 1.95 (s, 3H), 1.75 (m, 2H), 1-61 (d, 3H, 

J=l.lHz) and 0.99 (t, 3H, J=7.3Hz), 

30 
Step(d):. 2-(2,4-dimethylfuran-3-yl)-4'-hydroxy-5-propyl-[l,r-biphenyl]-3-carbonitrile and 

hydroxylamine (0.11 mL, 16 M, aq) were mixed in MeOH (0.5 mL). The reaction mixture was heated in 

microwave at 120 °C for 30 min under nitrogen. The crude mixture was purified on preparative HPLC 

using MeCN/acidic H20 (20-60 % MeCN) as mobile phase. 1.1 mg 2-(2,4-dimethylfuran-3-yl)-N'}4'-

35 dihydroxy-5-propyl-[l,l'-biphenyl]-3~carboximidamide (E17) ES/MS m/z: 365.27 (M+H), 363.36 (M-

H); 1HNMR(Acetone-d6, 500MHz): 8 7.30 (d, IH, J-2.0Hz), 7.25 (d, IH, J«2.0Hz), 7.05 (q, IH, 

J=1.2Hz), 6.97 (m, 2H), 6.71 (m, 2H), 2,67, (t, 2H, J=7.7Hz), 1.86 (s, 3H), 1.71 (m, 2H), 1.60 (d, 3H, 
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J=1.2Hz) and 0,99 (t, 31-1, J=7,3Hz) and 2-(2,4-dimethylfuran-3-yl)-4'-hydroxy-5-propyl-[ 1,1 '-biphenyl]-

3-carboxamide (E18) ES/MS m/z: 350.25 (M+H), 348.28 (M-H); *H NMR (Acetone-d6, 500MHz): S 

7.41 (d, IH, J-1.8Hz), 7.28 (d, IH, J=1.8Hz), 7.07 (q, IH, J-UHz), 6.97 (m, 2H), 6.72 (m, 2H), 2.68, (t, 

2H, J=7.6Hz), 1.87 (s, 3H), 1.72 (m, 2H), 1.63 (d, 311, J=1.3Hz) and 0.99 (t, 3H, J=7.5Hz) were obtained, 

5 For Example 17 the title confound was identified by lH-NMR which showed that the oxime product was 

a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained. 

Examples -19-49 

Examples 19-49 were prepared using a method analogous to that used to synthesise Examples -15-18 

10 above. Full experimental details of the individual steps of the general methods are described in Examples 

-15-18 above. For examples 19-49 identification of the title compounds by lII-NMR showed that the 

oxime product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been 

obtained. 
OH 

E19 N',4'-dihydroxy-2-(4-methylthiophen-3-yl)-5-propyi-[l,r-biphenyl]-3-carboximidamide 

Rs = 4-methylthiophen-3-yl R3= propyl 

ES/MS m/z: 367.19 (pos. M + H), 365.21 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): 57.29 (d, 

IH, J=1.9Hz), 7.27 (d, IH, J=1.9Hz), 7.09 (d, IH, J=3.2Hz), 6.94 (m, 2H), 6.86 (m, IH), 6.66 (m, 2H), 

2.68 (t, 2H, J—7.3Hz), 1.73 (d, 3H, J-0.7Hz), 1.72 (m, IH) and 0.99 (t, 3H, J=7.3Hz). 

E 20 Nl,4-dihydroxy-5'-propyl-2"-(trifluoromet ioxy)-[ 1,1 r:2', 1 "-terphenyi] -3 '-carboximidamide 

R1 = 2-(trifluoromethoxy)phenyl R = propyl 

ES/MS m/z: 431.28 (pos. M + H), 429.22 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 5 7.36-7.34 

(m, 2H), 7.29 (m, 1H), 7.25 (d, IH, J=1.8Hz), 7.17 (m, IH), 7.06 (m, IH), 6.86 (m, 2H), 6.62 (m, 2H), 

2.69 (m, 2H, J=7.5Hz), 1.72 (m, 2H) and 0.99 (t, 3H, J-7.3Hz). 

E 21 2-(2,4-dimethylthiophen-3 -yl)-N'54,-dihyd roxy-5-propyl-[l,lT-biphenyl]-3-carboximidamide 

Rl = 2,4-dimethylthiophen-3-yl R3= propyl 
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ES/MS m/z: 381.24 (pos. M + H), 379.23 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 6 7.36 (d, 

IH, J=1.8Hz), 7.28 (d, IH, J=1.8Hz), 6.90 (m, 2H), 6.68-6.65 (m, 3H), 2.68, (t, 2H, J=7.8Hz), 2.01 (s, 

3H), 1.80 (d, 3H, J-l.OHz), 1.73 (m, 2H) and 1.00 (t, 3H, J=7.4Hz). 

E 22 ,4-dihydroxy-5'-propyl-[l ,l':2Un-terphenyl]-3 '-carboximidamide 

R = phenyl R = propyl 

ES/MS m/z: 347.24 (pos. M + H), 345.36 (neg. M - H); :H NMR (Acetone-d6, 500MHz): 5 7.26 (d, 

IH, J=1.9Hz), 7.23 (d, IH, J=l.9Hz), 7.15-7.09 (m, 5H), 6.85 (m, 2H), 6.61 (m, 2H), 2.67 (t, 2H, 

J-7.5Hz)f 1.72 (m, 2H) and 1.00 (t, 3H, J=7.4IIz). 

E 23 2-((E)~2-cyclopropylvmyl)-N,,4,-dihydroxy-5-propyl-[l,r-biphenyi]-3-carboximidamide 

R = (E)-2-cyclopropylvinyl R = propyl 

ES/MS m/z: 337.24 (pos. M + H), 335.24 (neg. M - H); NMR (Acetone-d6, 500MHz): 8 7.14 (m, 

2H), 7.10 (d, 1H, J=1.7Hz), 7.05 (d, IH, J=1.7Hz), 6.87 (m, 2H), 6.34 (d, 1H, J=16.0Hz), 5.24 (dd, IH, 

J=16.0, 8.8Hz), 2.58 (tf 2H, J=7.4Hz), 1.64 (m, 2H), 1.33 (m, IH), 0.99 (t, 3H, J=7.4Hz), 0.62 (m, 2H) 

and 0.21 (m} 2H). 

24 ,>4'-dihydroxy-2-(3-raethylbut-2-en-2-yl)-5-propyl-[l,r-biphenyl]-3-carboximidamide 

R = 3-methylbut-2-en-2-yl R = propyl 

ES/MS m/z: 339.27 (pos. M + H), 337.3 (neg. M~H); HNMR(Acetone-d6, 500MHz): 8 7.21 (d, IH, 

J—1.9Hz), 7,11 (d, IH, J=1.9Hz), 7.09 (m# 2H), 6.81 (m, 2H), 2.60 (t, 2H, J=7.4Hz), 1.67 (m, 2H), 1.66 

(s, 3H), 1.55 (s, 3H), 1.35 (s, 3H) and 0.96 (t, 3H, J=7.5Hz). 

E 25 N',4-dihydroxy-3 "-methyl-5 '-propyl-[ 1, l1-Z',r'-terphenyl3-3'-carboximidamidc 

R1 = o-tolyl R3= propyl 

ES/MS m/z: 361.24 (pos. M + H), 358.31 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): c 

IH, J=1.9Hz), 7.22 (d, IH, J=1.9Hz), 7.02 (m7 IH), 6.96-6.94 (m, 2H), 6.89 (m, 1H), 6.86 ( 

(m, 2H), 2.66 (t, 2H, J=7.3Hz), 2.17 (s, 3H), 1.72 (m, 2H) and 0.99 (t, 3H, J=7.3Hz). 

> 7.26 (d, 

m, 2H), 6.62 

E 26 5"-fluoro-N',4-dihydroxy-2"-methyl-5'-propyl-[l,r:2l,lM-teipheiiyl]-31-carboxiraidamide 

R1 = 5-f uoro-2-methylphenyl R*= propyl 

ES/MS m/z: 379.22 (pos.M + H), 377.25 (neg. M-H); 'HNMR(Acetone-d6, 500MHz): 8 7.30 (d, 
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1H, J=1,8Hz), 7.25 (d, IH, J=1.8Hz), 6.98-6.89 (m, 4H), 6.82 (m, IH), 6.63 (m, 2H), 2.69 (m, 2H, 

J=7.8Hz), 1.82 (s, 3H), 1.72 (m, 2H) and 1.00 (t, 3H, J=7.3Hz). 

E 27 j 2"-ethyl-N',4-dihydroxy-5,-propyl-[l, 1 ':2\ 1 "-terphenyi] -3'-carboximidamide 

R1 = 2-ethylphenyl R3= propyl 

TTv lrr,n J, s. 

IH, J=1.8Hz), 7.24 (d, IH, J=1.8Hz), 7.16-7.13 (, 2H), 7.09-7.03 (m, 2H), 6.87 (m, 2H), 6.59 {m, 2H), 

2.68, (t, 2H, J=7.4Hz), 2.31 (m, IH), 2.12 (m7 IH), 1.72 (ms 2H), 1.00 (t, 3H, J=7.6Hz) and 0.90 (t, 3H, 

J~7,6Hz), 

E 28 N',4'-dihydroxy-5-propyl-2-(thiophen-2-y HI, 1 -biphenyl]'-3-carboximidamide 

R1 = thiophen-2-yl R3= propyl 

ES/MS m/z: 353.19 (pos. M + H), 351.23 (neg. M - H); ;H NMR (Acetone~d6, 500MHz): 8 7.29 (dd, 

IH, J=5,0,1.0Hz)> 7.26 (d, IH, J=1.7Hz), 7.23 (d, IH, J=1.7Hz), 6.95 (m, 2H), 6.86 (dd, IH, J=5.0, 

3.4Hz), 6.81 (dd, IH, J-3,4, 1.0Hz), 6.68 (m, 2H), 2.66 (t, 2H, J=7.2Hz), 1.70 (m,2H) and 0.98 (t, 3H, 

7.2Hz). 

E 29 N1,4,-dihydroxy-5-propyl-2-(quinolm-5-yiHl,l'-biphenyl]-3-carboximidamide 

R = quinolin-5-yl RJ= propyl 

ES/MS m/z: 398.24 (pos. M + H), 396.27 (neg. M-H); lII NMR (MeOD, 500MHz): 5 8.67 (dd, IH, 

J=4.3, 1.8Hz), 7.90-7.86 (m, 2H), 7.66 (m, IH), 7.51 (dd, IH, J=7.25 1.0Hz), 7.41 (s, 2H), 7.28 (dd, IH, 

J-8.5,4.3Hz), 6.74 (m, 2H), 6.36 (m, 2H), 2.77 (t, 2H, J=7.6Hz), 1.78 (m,2H) and 1.05 (t, 3H, 7.4Hz). 

E 30 S'^chloro-N'^-dihydroxy-S'-propyl-t^r^Vr'-terpheny^-S'-carboximidamide 

R' = 3-c llorophenyl R" - propyl 

ES/MS m/z: 381.17 (pos. M + H), 379.21 (neg. M-H); 5HNMR (Acetone-d6, 500MHz): 8 7.28 (d, 

IH, J-1.4HZ), 7.25 (d, IH, J=1.4Hz), 7.17-7.12 (m, 3H), 7.04 (m, IH), 6.86 (m, 2H), 6.65 (m, 2H), 2.68 

(t, 2H, J=7.5Hz), 1.71 (m, 2H) and 0.99 (t, 3H, J=7.3Hz). 

5 

E 31 N1,4r-dihydroxy-5-propyl-2-(pyridin-3-yl)-[l,r-biphenyl]-3-carboximidamide 

Rf = pyridin-3-yl R3= propyl 

ES/MS m/z: 348.27 (pos.M + H), 34634 (neg.M-H); 'HNMR(MeOD, 500MHz): 8 8.31 (dd, IH, 
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J=4.9,1.5Hz), 8.22 (d, IH, J=1.5Hz), 7.61 (m, IH), 7.37 (d, IH, J=1.9Hz), 7.36 (d, IH, J= 1.9Hz), 7.28 

(dd, IH, >4.9,7.8Hz), 6.82 (m, 2H), 6.59 (m, 2H), 2.72 (t, 2H, J=7.5Hz), 1.73 (m, 2H) and 1.00 (t, 3H, 

J=7.4Hz). 

E32 1 2-(benzofiirai i-5-yl)-N\4'-dihydroxy-5-prc >pyl-[ 1,1 -biphenyl]1-3-carboximidamide 

R1 = benzofuran-5-yl R3= propyl 

T,X lrT nw t . ... ^ /-/Srt* ,TT.-S_ C 1 r, r- ,J 

IH, J-2.2Hz), 7.38 (d, IH, J=1.6Hz), 7.30 (d, IH, J=8.6Hz), 7.28 (d, IH, J=1.8Hz), 7.24 (d, IH, 

J=1.8Hz), 7.05 (dd, IH, J=8.6,1.9Hz), 6.86 (m, 2H), 6.75 (dd, IH, J=2.2,0.8Hz), 6.58 (m, 2H), 2.68 (t> 

2H, J=7.3Hz), 1.72 (ra,2H) and 1.01 (t, 3H, 7.3Hz). 

E33 4"-chloro-N',4-dihydroxy-5'-propyl-[ 1, l':2', 1 "-terphenyi]-3!-carboximidamide 

Rl~ 4-c llorophenyl R3— propyl 

ES/MS m/z: 381.23 (pos. M + H), 379.25 (neg. M — H); "H NMR (Acetone-d6,500MHz): 6 7.26 (d, 

IH, J-1.8Hz), 7.23 (d, IH, J=1.8Hz), 7.16 (m, 2H),7.09 (m, 2H), 6.86 (m, 2H), 6.68 (m, 2H), 2,67 (t, 

2H, J=7.7Hz), 1.71 (m,2H) and 0.99 (t, 3H, 7.5Hz). 

E34 N',4f-diliydroxy-5-propyl-2-(pyridin-4-yl)-[ 1,1 '-biphenyl]-3-carboximidamide 

= pyridin-4-yl R3- propyl 

ES/MS m/z: 348.29 (pos. M + H), 346.33 (neg. M - H); lH NMR (MeOD, 500MHz): 5 8.28 (m, 2H), 

7.33 (d, IH, J= 1.8Hz), 7,31 (d, III, J-I.8H2), 7.18 (m, 2H), 6.83 (m, 2H), 6.59 (m, 2H), 2.70 (t, 2H, 

J=7.4Hz), 1.72 (m,2H) and 1.00 (t, 311, 7.3Hz). 

E 35 N',4'-dihydroxy-2-(l -phenylvinyl)-5-propyl-[l, 1 '-biphenyl]-3-carboximidamide 

Rl= 1-phenyl vinyl R3= propyl 

ES/MS m/z: 373.27 (pos. M + H), 371.32 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): ft 7.28 (d, 

IH, J—1.6Hz), 7.13 (d, IH, J—1.6Hz), 7.10-7.05 (m, 5H), 6-97 (m, 2H), 6.59 (m, 2H), 5.67 (d, IH, 

J-l .3Hz), 5.23 (d, IH, J=1.3Hz)> 2.66 (t, 2H, J-7.5Hz), 1.70 (m,2H) and 0.98 (t, 3H, 7.4Hz). 

5 

E36 2-(5 -chlorothiophen-2-yi; -N',4'-dihyc roxy-5-propylbiphenyl-I -carboximidamide i 

R' - 5-chlorothiophen-2-yl j RJ= propyl 

ES/MS m/z: 387.19 (pos. M + H), 385,28 (neg .M-H); 'HNMR (Ace Lone-d6,500MHz) : 8 7.25 (d, 
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IH, J=1.9Hz), 7,23 (d, IH, J=1.9Hz), 7.00 (m, 2H), 6.77 (d, IH, J=3.8Hz), 6.73 (m, 2H), 6.62 (d, IH, 
J=3.8Hz), 2.66 (t, 2H, J=7.3Hz), 1.69 (m,2H) and 0.98 (t, 3H, 7.3Hz). 

E 37 5"-fluoro-N,,4-dihydroxy-2"-methoxy-5'-propyl-[l,l':2,jr'-teiphenyl]-3'-carboximidaraide 

R1 = 5-fhioro~2~methoxyphen.yi R3= propyl 

ES/MS m/z: 395.24 (pos. M + H), 393.26 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 8 7.27 (d, 

IH, J=1.5Hz), 7.20 (d, IH, J=1.5Hz), 6.92-6.87 (m, 3H), 6.79-6.73 (m, 2H), 6.63 (m, 2H), 3.52 (s, 3H), 

2.67 (t, 2H, J=7.6Hz), 1.72 (m,2H) and 1.00 (t, 3H, 7.6Hz). 

E3S N',4'-dihydroxy-2-(isoquinolin-6-yl)-5-propyl-[l,l'-biphenyl]-3-carboximidamide 

R1 = isoquinolin-6-yl Ri= propyl 

ES/MS m/z: 398.25 (pos. M + H), 396.29 (neg. M-H); lH NMR (MeOD, 500MHz): 5 9.12 (s, IH), 

8.35 (d, IH, J=6.1Hz), 7.86 (d, IH, J=8.8Hz), 7.73 (s, IH), 7.66 (d, IH, J=5.7Hz), 7.40 (dd, IH, J-8.5, 

1.5Hz), 7.37 (d, IH, J=1.7Hz), 7.36 (d, IH, J=1,7Hz), 6.84 (m, 2H), 6.50 (m, 2H), 2.73 (t, 2H, 

J=7.8Hz), 1.75 (m,2H) and 1.02 (t, 3H, 7.4Hz). 

E 39 2-(ben2ofuran-3-yl)-N',4,-dihydroxy-5-propyl-[l,r-biphenyl]-3~carboximidamide 

R3 = benzofuran-3-yl R3= propyl 

ES/MS m/z: 387.2 (pos. M + H), 385.24 (neg. M -

7.37 (m, IH), 7.32 (d, IH, J=1.8Hz), 7.31 (d, IH, J= 

(m, 2H), 6.98 (m, IH), 6.57 (m, 2H), 2.71 (t, 2H, J= 

11); JH NMR (Aceione-d6, 500MHz): 8 7.59 (s, IH), 

=1.8Hz), 7.15 (m, IH), 7.09 (d, IH, J=7.7Hz), 7.02 
:7.3Hz), 1.74 (m,2H) and 1.01 (t, 3H, 7.3Hz). 

E 40 5w-ftuoro-Nl,4-dihydroxy-2"-methoxy-5'-(trifluoromethyl)-[ 1,1 !:21 "-terphenyi] -3 

carboximidamide 

R1 - 5-f uoro-2-methoxyphenyl RJ= CF3 

ES/MS m/z: 421.2 (pos. M + H), 419.24 (neg. M~H); 'HNMR(Acetone-d6, 500MHz): 8 7.72(d, IH, 

J—1.3Hz), 7.64 (d, IH, J~L3Hz), 6.98-6.94 (m, 3H), 6.84-6.81 (m, 2H), 6.68 (m, 2H) and 3.53 (s, 3H). 

E 41 5,1-fluoro-N,t4-dihydroxy-2"-methyl-5,~(trifluoromethyl)-[l,r:2,jrr"Jerphesiyl]~3f-

carboximidamide 
R1 = 5-f uoro-2-methylphenyl R3= CF3 

ES/MS m/z: 405.28 (pos. M + H)} 403.29 (neg. M - H); *H NMR (Acetone-d6, 500MHz): 5 7.75 (d, 

IH, J~1,4Hz),'7.70 (d, IH, J=l.4Hz), 7.04-6.96 (ms 4H), 6.89 (m, IH), 6.68 (m, 2H) and 1.84 (s, 3H). 
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E 42 N',4-dihydroxy-2"-methyl-5'-(trifluoromethyl)-[l, 1 ':2's 1 ,f-terphenyl]-3'-carboximidamide 

Rl = o-tolyl Ks=CJPi 

ES/MS m/z: 387.26 (pos. M + H), 385.3 (neg. M -

J=L5Hz), 7.68 (d, IH, J=1.5Hz), 7.19 (dd, IH, 1=7. 

6.94 (m, 2H), 6.64 (m, 2H) and 1.88 (s, 3H). 

H); 'H NMR (Acetone-d6s 500MHz): 8 7.75 (d, IH, 

3,1.5Hz), 7.15-7.07 (m, 2H), 7.02 (d, 1H, J=7.3Hz), 

E 43 N,,4-dihydroxy-5'-(trifluoromethyl)-[l, 1 ':2 ',1 "-terphenyl]-3 '-carboximidamide 

R' = phenyl lv
^
 

i) s 

ES/MS m/z: 373.2 (pos. M+H), 371.25 (neg. M - H); 'II NMR (Acetone-d6, 500MHz): 8 7.71 (d, 1H, 

3=1,5Hz), 7.68 (d, IH, J=1,5Hz), 7.21-7.14 (m, 5H), 6,91 (m, 2H) and 6.66 (mt 2H). 

E44 N,,4'-dihydroxy-2-(4-methylthiophen-3-yl)-5-(trifluoromethyl)-[l,l'-biphenyl}-3-

carboximidamide 

R1 = 4-methylthiophen-3-yl R3= CF3 

ES/MS m/z: 393.21 (pos.M + H), 391.25 (neg. M-H); 'HNMR (Acetone~d6,500MHz): 5 7.73 (d, 

IH, J=1,6Hz), 7.69 (d, IH, J=1.6Hz), 7.21 (d, IH, J=3.2Hz), 7.00 (m, 2H), 6,92 (m, IH), 6,70 (m, 2H) 

and 1.75 (d, 3H, J=0.9Hz). 

E45 2-(2,4-dimethylthiophen-3-yl)-N',4'-dihydroxy-5-(trifluoromethyl)-[l,r-bjphenyl]-3-

carboximidamide 

R1 = 2,4-dimethylthiophen-3-yl R3= CF3 

ES/MS m/z: 407.2 (pos. M + H), 405.28 (neg. M-H); *H NMR (Acetone-d6, 500MHz): 5 7.80 (d, 1HS 

1=1.9Hz), 7,72 (d, IH, J=l.9Hz), 6.96 (m, 2H), 6.74 (q, IH, J=UHz), 6.71 (m, 2H), and 1.82-1.81 (m, 

6H). 

E 46 2"55"-difluoro-N,54~dihydroxy-5r-propy]-[l,r:2,,r'-terphenyl]-3,-carboximidamide 

R1 = 2,5-difluorophenyl R3= propyl 

ES/MS m/z: 383.27 (pos. M + H), 381.32 (neg. M-H); lH NMR (Acetone-d6, 500MHz): 5 7.44 (s, 

IH), 7.31 (s, IH), 6,88 (m, 2H), 6.68 (m, 2H), 6.55 (d, IH, J=2.5Hz), 5.74 (d, IH, J=2.5Hz), 3.21 (s, 

3H), 2.68 (t, 2H, J«7.6Hz), 1.72 (m,2H), 1.57 (s, 3H) and 1.00 (t, 3H, 7.3Hz). 

5 
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E 47 2-(l,3-dimethyl-lH-pyrrol-2-yl)-N,,4,-dih3 1'droxy-5-propyl-[l,r-biphenyi3-3-carboximidamide 

R1- 1,3-dimethyl-lH-pyrrol-2-yl Ri= propyl 

ES/MS m/z: 364.31 (pos. M + H), 362.31 (neg. M -H); 'H NMR (Acetone-d6,500MHz): 5 7.44 (s, 

IH), 7.31 (s, IH), 6.88 (m, 2H), 6.68 (m, 2H), 6,55 (d, IH, J=2.5Hz), 5.74 (d, IH, J=2.5Hz), 3.21 (s, 

3H), 2.68 (t, 2H, J-7.6Hz), 1.72 (m,2H), 1.57 (s, 3H) and LOO (t, 3H, 7.3Hz). 

148 3",5"-difluoro-N',4-diliydroxy-5,-propyl-[l,r:2,,r'-terphenyl]-3,-carboximidamide 

R1 = 3,5-difluorophenyl R3= propyl 

ES/MS m/z: 383.27 (pos. M + H), 381.32 (neg. M -

IH, J= 1.8Hz), 7.25 (d, IH, J=1.8Hz), 6.90 (ro, 2H) 

J=7.3Hz), 1.72 (m?H) and 0.99 (t, 3H, J=7.3Hz). 

-H); 'H NMR (Acetone-d6, 500MHz): 8 7.28 (d, 

6.78 (m, IH), 6.73-6.67 (m, 4H), 2.68 (t, 2H, 

E 49 2-(2,4-dimethylfuran-3-yl)-N',4r-diliydroxy-5-(trifIuoromethyl)-[l ,r-biphenyl]-3-

carboximidamide 

RJ = 2,4-dimethy[fiiran-3-yl RJ— CF3 

ES/MS m/z: 383.27 (pos.M + H), 381.32 (neg. M-

1H, J=1.8Hz), 7.25 (d, IH, J=1.8Hz), 6.90 (m, 2H) 

J=7.3Hz), 1.72 (m,2H) and 0.99 (t, 3H, J=7.3Hz). 

-H); kH NMR (Acetone-d6, 500MHz): 8 7.28 (d, 

6.78 (m, IH), 6.73-6.67 (m, 4H), 2.68 (t, 2H, 

Example 50 

5 3,-chloro-5,-fluorO"N,,4,-dlhydroxy-2-(3-methylthioplieii-2-yl)-S-propylbiphenyl-3-

carboximidamide (E50) 
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ic acid, PdCI2(PPh3)2, 
tOH/ H20; (d) BBr3, DCM; 

Scheme 7 

10 

Step (a): 2-amino-3-bromo-5-propylbenzonitrile (296.0 mg, 1.24 mmol) and CH2I2 (1657 mg, 6.19 

mmol) were mixed in dry MeCN (3 mL) at 0 °C under nitrogen. f-Butyl nitrite (255.3 mg, 2.48 mmol) 

was added. The reaction mixture was stirred at 0 °C for 0.5 h and then at 50 °C for 1 h. After cooling to 

room temperature DCM was added, the mixture was washed with NaHSOj (aq) and filtered through a 

phase separator. The solvent was evaporated under reduced pressure and the crude product was purified 

on silica using DCM/isohexane (25 % DCM) as mobile phase. 320 mg 3-bromo-2-iodo-5-

propylbenzonitrile was obtained. 

Step (b): 2-amino-3-iodo-5-propylbenzonitrile (63 mg, 0.18 mmol), 3-methyIthiophen-2-ylboronic acid 

(30.67 mg, 0.22 mmol), PdCI2(PPh3)2 (12.63 mg, 0.02 mmol) and K2C03 (74.63 mg, 0.54 mmol) were 

mixed in DME/Et0H/H20 (0.51 mL, 40:10:1) under nitrogen. The reaction mixture was heated in 

15 microwave at 125 °C for 20 min, cooled to room temperature, diluted with DCM and washed with H2O, 

The mixture was filtered through a phase separator, the solvent was evaporated under reduced pressure 

and the crude product was purified on silica using DCM/isohexane (10- 50 % isohexane) as mobile phase. 

32 mg 3-bromo-2-(3-methylthiophen-2-yl)-5-propylbenzonilrile was obtained. 

20 Step (c): 3-bromo-2-(3-methylthiophen-2-yl)-5-propylbenzonitrile (20 mg, 0.06 mmol), 2-(3-chloro-5-

fluoro-4-methoxyphenyl)-4,4,5,5-tetramethyl-l,3,2-dioxaborolane (35.8 mg, 0.12 mmol), PdCyPPb^ 
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(4.38 mg, 0.01 mmol) and K2CO3 (25.9 mg, 0.19 mmol) were mixed in DME/EtOH/HjO (1 mL, 40:10:1) 

under nitrogen, The reaction mixture was heated in microwave at 140 °C for 20 min, cooled to room 

temperature, diluted with DCM and washed with NH4CI (aq). The mixture was filtered through a phase 

separator, the solvent was evaporated under reduced pressure and the crude product was purified on silica 

5 using EtOAc/n-heptane (15 % EtOAc) as mobile phase. 21 mg 3l-chloro-5l-fiuoro-4,-methoxy-2-(3-

methylthiophen-2-yl)-5-propylbiphenyl-3-carbonitrile was obtained. 

Step(d): 3-chloro-5'-{luoro-4,-methoxy-2-(3-methylthiophen-2-yl)-5-propylbiphenyl~3-carbonitrile(17 

mg, 0.04 mmol) was dissolved in DCM (5 mL) under nitrogen and the solution was cooled to 0 °C. BBr3 

10 (0.26 mL, 1M) was added. The reaction mixture was stirred at 0 °C for 0.5 h, at room temperature for 2 h 

and then at 4 °C for 16 h. HCI (1M) and H20 were added to quench the reaction and the aqueous mixture 

was extracted with DCM. The organic phase was filtered through a phase separator, the solvent was 

evaporated under reduced pressure and the crude product was purified on silica using EtOAc/H-heptane 

(20 % EtOAc) as mobile phase. 15.0 mg 3'-chloro-5,-fluoro-4'-hydroxy-2-(3-methylthiophen-2-yl)-5-

15 propylbipheny!~3-carbomtrile was obtained. 

Step (e): 3'-chloro-5,-fluoro-4'-hydroxy-2~(3-methylthiophen-2--yl)-5-propylbiphenyl~3-carbonitrile (15 

mg, 0.04 mmol) and hydroxyiamine (0.5 mL, 16 M, aq) were mixed in DMSO (0.3 mL). The reaction 

mixture was heated in microwave at 140 °C for 15 min under nitrogen. The crude mixture was purified on 

20 preparative HPLC using MeCN/acidic H2O (5 - 60% MeCN) as mobile phase. 4.0 mg 3'-chloro-5'-fluoro-

N',4'-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l,l,-biphcnyl)-3-carboximidamide (E50) was 

obtained. ES/MS m/z: 419.1 (M+H), 417.14 (M-H); lH NMR (MeOD, 500MHz): 8 7.34 (d, IH, 

J=1.7Hz), 7.33 (d, IH, J=1.7Hz), 7.26 (d, IH, J=5.2Hz), 6.88 (t, IH, J=1.8Hz), 6.74-6.72 (m, 2H), 2.70 (t, 

2H, J=7.4Hz), 1.80 (s, 3H), 1.73 (m, 2H) and 1.00 (t, 3H, J=7.3Hz). The title compound was identified by 

25 lH-NMR which showed that the oxime product was a single isomer, but did not confirm whether the (E) 

or (Z) oxime i somer had been obtained. 

30 
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Example 51 

N'-hydroxy-3-(lH-indazol-5-yl)-2-(3-methylthloplieii-2-yl)-5-propyIbenziinidamide (E51) 

(a) K2C03) PdCi2(PPh3)2l DMEI EtOH/ H20; (b) CF3COOH, DCM; (d) NH2OH,DMSO 

5 Scheme 8 

Step (a): 3-bromo-2-(3-methylthiophen-2-yl)-5-propylbenzonitrile (20 rag, 0.06 mmol), tert-butyl 5-

(4,4.5,5-tetrarnethyl-l,3,2-dioxaboro!an-2-yl)-lH-indazole-l-carboxylate (43.0 mg, 0.12 mmol), 

PdCl2(PPh3)2 (4.38 mg, 0.01 mmol) and K2C03 (25.9 mg, 0.19 mmol) were mixed in DME/Et0H/H20 (1 

10 mL, 40:10:1) under nitrogen. The reaction mixture was heated in microwave at 140 °C for 20 min, cooled 

to room temperature, diluted with DCM and washed with NH4C1 (aq). The mixture was filtered through a 

phase separator and the solvent was evaporated under reduced pressure. 12 mg crude product tert-butyl 5-

(3-cyano-2-(3-methylthiophen~2-yl)-5-propylphenyl)-lH-indazole-l-carboxylate was obtained. 

15 Step (b): tert-butyl 5-(3 -cyano-2-(3-methylthiophen~2-yl)-5 -propylphenyl)-1 H-indazole-1 -carboxylate 

was dissolved in DCM (2 mL) and TFA (2 mL). The mixture was stirred at room temperature for 1 h. 

NaHCOj (aq, sat) was added and the aqueous mixture was extracted with DCM. The organic phase was 

evaporated under reduced pressure and 9.0 mg 3-(lH-indazol-5-yl)-2-(3-methylthiophen-2-yl)-5-

propylbenzonitrile was obtained as a crude mixture. 

20 
Step (c): 3-(lH-indazol-5-yl)-2-(3-methylthiophen-2-yl)-5-propylbenzonitrile and hydroxylamine (0.3 

mL, 16 M, aq) were mixed in DMSO (0.3 mL). The reaction mixture was heated in microwave at 140 °C 

-50-



WO 2013/017654 PCT/EP2012/065.134 

for 15 m-m under nitrogen. The crude mixture was purified on preparative HPLC using MeCN/acidic H2O 

(5 - 60% MeCN) as mobile phase. 2.5 mg N-hydroxy-3-(lH-indazol-5-yl)-2-(3-:methylthiophen-2~yl)-5-

propylbenzimidamide (E51) was obtained. ES/MS m/z: 391.25 (M+H); The title compound was 

identified by ^-NMR which showed that the oxime product was a single isomer, but did not confirm 

5 whether the (E) or (Z) oxime isomer had been obtained. 

Examples 52-58 
Examples 52-58 were prepared using a method analogous to that used to synthesise Example 50 above. 

Full experimental details of the individual steps of the general methods are described in Example 50 

10 above. For examples 52-58 identification of the title compounds by JH-NMR showed that the oxime 

product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained. 

OH 

E 52 3'-fluoro-N,,41-dihydroxy-2-(3-methylthiophen-2-yi)-5-propyl-[i,r-biphenyl]-3-

carboximidamide 

li R5=F R7=H R* = H 

ES/MS m/z: 385.22 (pos. M + H), 383.2 (neg. M -

J=1.6Hz), 7.32 (d, IH, J=1.6Hz), 7.25 (d, IH, J=5.2 

(s, 3H), 1.72 (m, 2H) and 1.00 (t, 3H, J=7.4Hz). 

H); 'HNMR (MeOD, 500MHz): 8 7.35 (d, IH, 

Hz), 6.77-6.71 (m, 4H), 2.70 (t, 2H, J=7.5Hz), 1.77 

E 53 3'-chIoro-N\4'-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l,r-biphenyl]-3-

carboximidamide 

li 
ff

i 

R5=CI R7= H | R8=H 

ES/MS m/z: 401.18 (pos. M + H), 399.19 (neg. M-H); lHNMR (MeOD, 500MHz): 8 7.31 (s, 2H), 

7.24 (d, HI, J—5.1Hz), 7.01 (d, 1H, J=2.2Hz), 6.86 (dd, IH, >=8.4, 2.2Hz), 6.71 (d, IH, J=8.4Hz), 6.70 

(d, IH, J=5.1Hz), 2.69 (t, 2H, J=7.5Hz), 1.77 (s» 3H), 1.72 (m, 2H) and 1.00 (t, 3H, J=7.4Hz). 

E 54 3,,5'-dichloro-N',4'-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l,r-biphenyl]-3-

carboximidamide 
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R"~H K 11 O
 

1 
* R7— CI R8-H 

ES/MS m/z: 43f 

J=1.4Hz),7.32( 

2H, J~7.6Hz), 1 

.12 (pos. M + H), 433.18 (neg. M-H); 'H NMR (MeOD, 500MHz): 8 7.34 (d, IH, 

d, IH, J=1.4Hz), 7.26 (d, IH, J=5.1IIz), 6.99 (s, 2H), 6.74 (d, IH, J=5.1Ilz), 2.70 (t, 

.80 (s, 3H), 1.73 (m, 2H) and LOO (t, 3H, J=7.3Hz). 

E55 N',4r-dihydroxy-3'-methyl-2-(3-methylthiophen-2-yl)-5-propyl-[l,r-biphenyl]-3-

carboximidamide 
R4=H R5 = Methyl R-H R8 = H 

ES/MS m/z: 381.24 (pos. M + H), 379.25 (neg. M-H); *HNMR (MeOD, 500MHz): 5 7.33 (d, IH, 

J=1.9Hz), 7.28 (df IH, J=1.9Hz), 7.22 (d, IH, J~5.0Hz), 6.81 (d, IH, J=2.1Hz), 6.73 (dd, IH, 1=8.2, 

2.1Hz), 6.68 <d, IH, J=5.0Hz), 6.54 (d, IH, J=8.2Hz), 2.69 (t, 2H, J=7.4Hz), 2.04 (s, 3H), 1.74 (s, 3H), 

1.72 (m, 2H) and LOO (t, 3H, J=7.4Hz). 

E 56 21-flxioro-Nt,4'-dihydroxy-2-(3 -methylthiophc3i-2-yl)-5-propyi~[l, 1 '-biphenyl]-3-

carboximidamide 
R4=F R' = H R7=H R*«H 

ES/MS m/z: 385.17 (pos. M + H), 383.21 (neg. M-H); 'H NMR (MeOD, 500MHz): 5 7,33 (d, IH, 
J=1.9Hz), 7.25 (d, IH, 1=1.9112), 7.16 (d, III, J=5.0Hz), 6.77 (t, IH, J=8.5Hz), 6.67 (d, IH, J=5.0Hz), 

6.40-6.37 (m, 2H), 2.68 (t, 2H, J=7.5Hz), 1.85 (s, 3H), 1.71 (m, 2H) and 0.99 (t, 3H, J=7,7Hz). 

E 57 2,,31-difluoro-N',4,-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l>r-biphenyl]-3-

carboximidaxnide 

if 
; 

^
 

! 

R5=F R7= H R« = H 

ES/MS m/z: 403.14 (pos. M + H), 401.25 (neg, M - H); lH NMR (MeOD, 500MHz): 5 7.37 (d, IH, 

J=1.9Hz), 7.28 (br s, IH), 7.18 (d, IH, J-5.1Hz), 6.69 (d, IH, J=5.1Hz), 6.58 (m, III), 6.50 (m, IH), 

2.69 (t, 2H, J=7.4Hz), 1.88 (s, 3H), 1.72 (m, 2H) and 1.00 (t, 3H, J=7.6Hz). 

E58 2',5'-difluoro-N,,4'-dihydroxy-2-(3-metliylthiophen-2-yl)-5-propyl-[l,l'-biphenyl]-3-

carboximidamide 
R4=F R'=H R'-F R*-H 

ES/MS m/z: 403.21 (pos. M + H), 401.31 (neg. M-H); !H NMR (MeOD, 500MHz): 8 7.37 (s, IH), 

7.31 (s, IH), 7.22 (d, IH, J=5.IHz), 6.71 (d, IH, J=5.1Hz), 6.64 (dd, IH, J=1L4,6.9Hz), 6.55 (dd, IH, 

J—10.8,7.5Hz), 2.70 (t, 2H, J=7.5IIz)s 1.87 (s, 3H), 1.72 (m, 2H) and LOO (t, 3H, J=7.2Hz). 
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Example 59 

N\4-dihydroxy-2-(2-methyIaUyl)-5-propyl-[l,r-biphenyI]-3-carbo:rimidaiiiide (E59) 

OH 

HO" 

5 

(a) 3-Bromo-2-methylpropene, f-butyl nitrite,MeCN; (b) NH2OH, DMSO 

Scheme 9 

Step (a): 2-amino-4'-hydroxy-5-propylbiphenyl-3-carbonitrile (30.0 mg, 0.12 mmol), obtained analogous 

to example 15 step (a), was dissolved in diy MeCN under nitrogen. 3-Bromo-2-znethylpropene (80.3 mg, 

0.59 mmol) and /-butyl nitrite (14.7 mg, 0.14 mmol) were added. The reaction mixture was stirred at 60 

10 °C for 1 h. After cooling to room temperature DCM was added, the mixture was washed with H20 and 

filtered through a phase separator. The solvent was evaporated under reduced pressure and the crude 

product was purified on preparative HPLC using MeCN/acidic H2O (20 — 100% MeCN) as mobile phase. 

4.0 mg 4'-hydroxy-2-(2-methylallyl)-5-propylbiphenyl-3-carbonitrile was obtained 

15 Step (b): 4,-hydroxy-2-(2-methylallyl)-5-propylbiphenyl-3-carbonitrile (4.0 mg, 0.01 mmol) and 

hydroxylamine (0.1 mL, 16 M, aq) were mixed in DMSO (0.4 mL). The reaction mixture was heated in 

microwave at 140 °C for 15 min under nitrogen. The crudc mixture was purified on preparative HPLC 

using MeCN/acidic HjO (5 - 60% MeCN) as mobile phase. 1.05 mg N',4'-dihydroxy-2-(2-methylallyl)~5-

propyl-[l,l'-biphenyl]-3-carboximidamide (E59) was obtained. ES/MS m/z: 325.28 (M+-H), 323.36 (M-

20 H); 1HNMR(Acetone-d6J 500MHz): 5 7.19 (d, 2H,j=2.1Hz), 7.13 (m, 2H), 7.03 (d, IH, J=2.1Hz), 6.84 

(m, 2H), 4.67 (m, IH), 4.23 (m, IH), 3.44 (s, 2H), 2.60 (t, 2H, J=7.5Hz), 1.66 (m, 2H), 1.56 (s, 3H) and 

0.94 (t, 3H, J=7.3Hz). The title compound was identified by ^-NMR which showed that the oxime 

product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained. 

25 Example 60 

2-allyl-N,»4,-dihydroxy-5-propyJ-[l»lt-biphenyl]-3-carboximidamide (E60) 
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OH 
i 

Example 60 was prepared using a method analogous to that used to synthesise Example 60 above. Full 

experimental details of the individual steps of the general methods are described in Example60 above. 

ES/MS m/z: 311.28 (M+H), 309.29 (M-H); sHNMR(Acetone-d6, 500MHz): 8 7.16 (d, IH, J=1.9Hz), 

5 7,11 (m, 2H), 7.01 (d, IH, J=1.9Hz), 6.87 (m, 2H), 5.83 (m, IH), 4.76 (m, 1H), 4.64 (m, IH), 3.51 (m, 

2H), 2.58 (t, 2H, J=7.4IIz), 1.64 (m, 2H) and 0.94 (t, 3H, J=7.2Hz). The title compound was identified by 
lH-NMR which showed that the oxime product was a single isomer, but did not confirm whether the (E) 

or (Z) oxime isomer had been obtained. 

10 Example 61 

N',4,-dihydroxy-5-propyl-2-viiiyl--[l,r-Mpheiiyl]..3-carboximidamide (E 61) 

(a) Tributylethenylstannan6lPdCI2(PPh3)2, dioxane; (b) NH2OH (aq), DMSO. 

Scheme 10 

15 Step (a): 4'-hydroxy-2-iodo-5-propylbiphenyl-3-carbonitrile (20 mg, 0.06 mmol), obtained analogous to 

example 16 step (a), tributylethenylstannane (34.9 mg, O.llmmol), PdCl2(PPh3)2 (3.87 mg, 0.01 mmol) 

were mixed in dioxane (1.5 mL) under nitrogen. The reaction mixture was heated in microwave at 130 °C 

for 20 min, cooled to room temperature, diluted with DCM and washed with H20. The mixture was 

filtered through a phase separator and the solvent was evaporated under reduced pressure. The crude 

20 product was purified on preparative HPLC using MeCN/acidic H20 (20 — 100% MeCN) as mobile phase. 

9.0 mg 4'-hydroxy-5-propyl-2-vinylbiphenyl-3-carbonitrile was obtained. 

Step (b): 4-hydroxy-5-propyl-2-vinylbiphenyi-3-carbonitrile (7.0 mg, 0.03 mmol)was treated with 

hydroxylamine (0.1 mL, 16 M, aq) in DMSO (0.4 mL). The reaction mixture was heated in microwave at 

25 140 °C for 15 min under nitrogen. The crude mixture was purified on preparative HPLC using 

MeCN/acidic H2O (5 - 50% MeCN) as mobile phase. L05 mg N',4'-dihydroxy-5-propyl-2-vinyl-[l ,1 
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biphenyl]-3-carboximidamide (E61) ES/MS m/z: 297.23 (M+H), 295.29 (M-H); ]H NMR (Acetone-d6, 

500MHz): 5 7.16-7.13 (m, 3H), 7.08 (d, 1H, J=1.9Hz), 6.87 (m,2H), 6.69 (dd, IH, J=17.9, U.6Hz),5.31 

(dd, IH, J=17.9,2.1Hz), 5.14 (dd, IH, 1=11.6,2.1Hz), 2.60 (t, 2H, J=7.6Hz), 1.66 (m, 2H) and 0.95 (t, 

3H, J=7.3Hz) wasobtaiaed.The title compound was identified by 'H-NMR which showed that the oxime 

5 product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained. 

Examples 62-66 

Examples 62-66 were prepared using a method analogous to that used to synthesise Example 61 above. 

Full experimental details of the individual steps of the general methods are described in Example 61 

10 above. For examples 62-66 identification of the title compounds by ]H-NMR showed that the oxime 

product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained. 

OH 

E 62 I 5-bromo-Nr,4'-dihydroxy-2-(l-methyl-lH-imidazol-5-yl)-[l,r-biphenyl]-3-carboximidamide 

R = l-methyi-lH-imidazoi-5-yl Br 

ES/MS m/z: 390.12; 387.12 (pos. M + H), 388.26; 387.16 (neg. M - H); H NMR (Acetone-d6, 

500MHz): 5 7.63 (d, lH, J=2.2Hz), 7.62 (d, IH, J=2.2Hz), 7.38 (s, IH), 7.00 (m, 2H), 6.82 (s, HI), 6.72 

(m, 2H) and 2.52 (s, 3H). 

15 

E 63 Nt,4'-dihydroxy-5-propyl-2-(pyridin-2-yl)-[ 1,1 -biphenyl]-3 -carboximidamide 

R1 = pyridin-2-yl ~ | R3 = propyl 

ES/MS m/z: 348.25 (pos.M + H), 346.26(neg. M-H); 'HNMR(Acetone-d6, 500MHz): 5 8.45 (m, 

IH), 7.50 (m, IH), 7.33 (d, lH,J=1.8Hz), 7.25 (m, IH, J-l.SHz), 7.13 (m, IH), 7.00 (m, IH), 6.86 (m, 

2H), 6.61 (m, 2H), 2.69 (t, 2H, J=7.6Hz), 1.72 (m, 2H) and 1.00 (t, 3H, J=7,4Hz). 

E 64 N1,4,-dihydroxy-2-(2-methoxythiazol-4-yl)-5-propyl-[l?r-biphenyl]-3-carboximidamide 

R' = 2-methoxythiazol-4-yl RJ = propyl 

ES/MS m/z: 384.2 (pos. M + H), 382.27 (neg. M -1 i); 'H NMR(Acetone-d6, 500MHz): 5 7.24(d, IH, 
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J=1.7Hz), 7.19 (d, 1H, J= 1.7Hz), 6.96 (m, 2H), 6.69 (m, 2H), 6. 43 (s, IH), 3.86 (s, 3H), 2. 53 (t, 2H, 

J=7.3Hz), 1.66 (m, 2H) ai id 0.94 t, 3H, J=7.5Hz). 

E 65 N,>41-dihydroxy-5-propyl-2-(thiazol-5-yl)-[l,r-biphenyl]-3-carboximidamide 

R1 = thiazol-5-yl R = propyl 

ES/MS m/z: 354.24(pos.M + H),352.26 (neg.M-H); rHNMR(Acetone-d6, 500MHz): 5 8.77 (d, 

IH, J=0.6Hz), 7.55 (d, IH, J=0.6Hz), 7.28 (d, IH, J=1.8Hz), 7.25 (d, IH, J=L8Hz), 6.94 (m, 2H), 6.71 

(m, 2H), 2.68 (t, 2H, J=7.4Hz)> 1.95 (s, 3H), 1.71 (m, 2H) and 0.99 (t, 3H, 7.5Hz). 

£66 Nf,4,-dihydroxy-5-propyl-2-(thiazol-2-yl)-[l,r-biphcnyI]"3-carboximidamide 

R1 = thiazol-2-yl R = propyl 

ES/MS m/z: 354.21 (pos. M + H), 352.23 (neg, M-H); NMR (Acetone-d6,500MHz): 5 7.69 (d, 

IH, J=3.3Hz)1 7.51 (d, IH, J=3.3Hz), 7.36 (d, IH, J-1.9Hz), 7.29 (d, IH, J= 1.9Hz), 6.96 (m, 2H), 6.68 

(m, 2H), 2.71 (t, 2H, J=7.6Hz), 1.95 (s, 3H), 1.73 (m,2H) and 0.99 (t, 3H, 7,6Hz). 

Example 67 

5 5,-ethyl-N',4-dlhydroxy-[l,l,:2,,l,,-terphenyl]-3'-carboximidamide (E67) 

(a) Ethylboronic acid, K2C03, PdOAc^, RuPhos.toluene/ HzO; (b) NH2OH (aq), DMSO. 

Scheme 11 

10 Step (a): 5-bromo-4-hydroxy-[ 1, l':2', 1 "-terphenyl]-3'-carbonitrile (14.0 mg, 0.04 mmol), obtained 

analogous to example 1 step (a-d), ethylboronic acid (11.8 mg, 0.16 mmol), Pd(OAc)2 (0.90 mg, 0.004 

mmol), RuPhos (3.73 mg, 0.008 mmol) and K2CO3 (27.6 mg, 0.20 mmol) were mixed in toluene /water 

(0.55 mL, 10:1) under nitrogen. The reaction mixture was heated in microwave at 140 °C for 20 min, 

cooled to room temperature and diluted with NH4CI. The aqueous mixture was extracted with DCM and 

15 the organic phase was filtered through a phase separator. The solvent was evaporated under reduced 

pressure and the crude product was purified on preparative HPLC using MeCN/acidic H20 (20 - 100% 

MeCN) as mobile phase. 6.30 mg 5'-ethyl-4-hydroxy-[l,r:2,,r,-terphenyl]-3'-caiix)nitrile was obtained. 
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Step (b): 5'-ethyl-4-hydroxy-[ 1, l':2', 1 "-terphenyi]-3'-caxbonitrile (5,70 mg, 0.02 mmol) and 

hydroxylamine (0.23 mL, 16 M, aq) were mixed in DMSO (0.7 mL). The reaction mixture was heated in 

microwave at 130 °C for 30 min under nitrogen. The crude mixture was purified on preparative HPLC 

5 using MeCN/acidic H20 (5 - 50% MeCN) as mobile phase. 530 mg S'-ethyLN'^-dihydxoxy-ll ,1':2\1"-

terphenyl]-3'-carboximidamide (E67) was obtained. ES/MS m/z: 333.28 (M+H); *H NMR (Acetone-d6s 

500MHz): 5 7.28 (d, IH, J=2.0Hz), 7.24 (d, IH, J=2.0Hz), 7.15-7.09 (m, 5H), 6.85 (in, 2H), 6.61 (m, 2H), 

2,72 (q, 2H, J=7.6Hz) and 1.28 (t, 3H, J=7.6IIz). The title compound was identified by 'H-NMR which 

showed that the oxime product was a single isomer, but did not confirm whether the (E) or (Z) oxime 

10 isomer had been obtained. 

Examples 68-71 
Examples 68-71 were prepared using a method analogous to that used to synthesise Example 67 above. 

Full experimental details of the individual steps of the general methods are described in Example 67 

15 above. For examples 68-71 identification of the title compounds by *H-NMR showed that the oxime 

product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained. 
OH 

i 

E 68 N',4-dihydroxy-5'-isobutyl-[l "-terphenyl]-3'-carboximidamide 

ES/MS m/z: 361.3 I (pos. M + H), 359.33 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 5 7.24 (£ 

IH, J=1.8Hz), 7.20 (d, IH, J=1.8Hz), 7.15-7.10 (m, 5H), 6,85 (m, 2H), 6.61 (m, 2H), 2.57 (d, 2H, 

J=7.1Hz), 1.95 (m, Hi) and 0.97 (d, 6H, J=6.6Hz). 

E 69 N',4-dihydroxy-5,-((E)-prop-l-en-l-yl)-[l,r:2,,l"-lerphenyl]-3r-carboximidamide 

R3 = (E; -prop-l-en-l-yl 

ES/MS m/z: 345.29 (pos.M + H), 343.36 (neg. M-H); lHNMR(CDC13, 500M'Hz): 5 7.54 (d, IH, 
J=1.9Hz), 7.50 (d, IH, J=1.9Hz), 7.28-7.22 (m, 5H), 6.99 (m, 2H), 6.75 (m, 211), 6.64 (m, IH), 6.55 (m, 
IH) and 2.03 (dd, 3H, J=6.4,1.5Hz). 

20 
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E70 

R3 = allyl 

-alIyl-N',4-dihydroxy-[l ,V:2\ 1 "-terphenyl]-3'-carboximidamide 

ES/MS ra/z: 345.29 (pos. M + II), 343.33 (neg. M~H); !H NMR(Acetone-d6,500MHz); 8 7.27 (d, 

1H, J=1.6Hz), 7.24 (d, IH, J=1.6Hz), 7,15-7.10 (m, 5H), 6.84 (m, 2H), 6.62 (m, 2H), 6,06 (m, IH), 5. 

(m, IH), 5.09 (m, IH), and 3.48 (d, 2H, J=6.8Hz). 

E 71 i,ll:2%l,r-

ES/MS m/z: 361.31 (pos.M + H), 359.34 (neg. M-H); lHNMR (Acetone-d6, 500MHz): 8 7.26(d, 

IH, J=2.1Hz), 7.23 (d, IH, J=2.1Hz), 7.15-7.09 (m, 5H), 6.85 (m, 2H), 6.61 (m, 2H), 2.70 (t, 2H, 

J=7.6Hz), 1.68 (m, 211), 1.43 (m, 2H) and 0.96 (t, 3H, J=7.6Hz). 

Example 72 
2"(2^-dimethyI-lH-pyrroH-yl)-N',4,-dihydroxy-5-(trifluoromethyl)-[l,l,-biphenyl]-3-

5 carboximidamide (E72) 

Obtained according to 
general method III 
step (a) 

(a) AcOH; (b) NH2OH (aq), DMSO/EtOH 

Scheme 12 

10 Step (a); 2-amino-4f-hydroxy-5-(trifluoromethyI)biphenyi-3-carbonitriIe (39 mg, 0.14 mmol) and hexane-

2,5-dione (160 mg, 1.40 mmol) were mixed in AcOH (1 mL). The reaction mixture was heated in 

microwave at 200 °C for 60 min. The solvent was evaporated under reduced pressure and the crude 

product was purified on silica using DCM/isohexane (25- 75% DCM) as mobile phase. 17 mg 2-(2,5-

dimethyl-1 H-pyrrol-1 -yl)-4'-hydroxy-5 -(trifluoromethyl)biphenyl-3-carbonitrile was obtained. 

15 

Step (b): 2-(2,5-dhnethyl-iH~pyrrol-l-yl)-4'-hydroxy-5-(trifluoromethyi)biphenyi-3-carbomtriIe (11 mg, 

0.03 mmol) and hydroxylamine (0.38 mL, 16 M, aq) were mixed in DMSO/MeOH (0.4 mL 1:1). The 
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reaction mixture was heated in microwave at 120 °C for 45 min under nitrogen. The crude mixture was 

purified on preparative HPLC using MeCN/acidic H20 (25 — 55% MeCN) as mobile phase. 6.30 mg 2-

(2,5-dimethyi-lH-pyuol-l-yI)-N',4'-dihydroxy-5-(trifluorometbyI)-[l»r-biphenyl]-3-carboximidamide 

(E72) was obtained. ES/MS m/z: 390.27 (M+H), 388.34 (M-H); fH NMR (Acetone-d6, 500 MHz): 5 

5 7.98 (m, IH), 7.86 (m, IH), 6.96 (m, 2H), 6,76 (m, 2H), 5.77 (s, 2H) and 1.85 (s, 6H). 

Example 73 

4-hydroxy-5r-propyHl >11 * 2'sl"-terphenyl]-3 '-carbaldehyde oxime (E73) 

Obtained according to 
general method III 
step (a-c) 

10 (a) D1BAL-H, DCM; (b) NH2OH (aq), /-PrOH/DMSO 

Scheme 13 

Step (a): 4-hydroxy-5'-propyl-[l,l!:2',r,-terphenyl]-3'-carbonitrile (20 mg, 0.06 mmol) was dissolved in 

DCM (2 mL). Diisobutylaluminum hydride (90.7 mg, 0.64 mmol) was added dropwise at -78 °C. The 

15 reaction mixture was stirred at -78 °C for 2 h. HCI (2 M, aq) was added, the mixture was allowed to attain 

room temperature and was then filtered through a phase separator. The solvent was evaporated under 

reduced pressure. 18 mg 4-hydroxy-5'-propyi-[l,r:2\r~terphenyl]-3'-carboxamide was obtained. 

Step (b): 4-hydroxy-5'-propyl-[l,r:2',rt-terphenyl]-3'-carboxamide (18 mg, 0.06 mmol) and 

20 hydroxylamine (0.35 mL, 16 M, aq) were mixed in DMSO/f-PrOH (0.4 mL 1:1). The reaction mixture 

was heated in microwave at 130 °C for 20 min under nitrogen. The crude mixture was purified on 

preparative HPLC using MeCN/acidic H20 (30 - 50% MeCN) as mobile phase. 15 mg 4-hydroxy-5'-

propyl-[l,I,:2,,r,-terphenyl]-3,-carbakiehyde oxime (E73) was obtained. ES/MS m/z: 332.27 (M+H), 

330.33 (M-H); !H NMR (Acetone-d6,500 MHz): 8 7.75 (d, IH, J=1.8Hz), 7.31-7.23 (m, 4H), 7.06 (m, 

25 2H), 6.89 (m, 2H), 6.63 (m, 2H), 2.69 (m, 2H), 1.73 (m, 2H) and 1.00 (tt 3H, J=7.3Hz). 

Example 74 

5'-propyL3,-(lH-pyrazol-4-yl)-[l,l':2,,lM-terphenyI]-4-ol (E74) 
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(a) l2) NaHC03l H20; (b) 4-Methoxyphenylboronic acid, Pd(PPh3)4, K2C03, DME/H20; (c) NBS, DMF; 
(d) Pd(PPh3)4, K2C03, DME/H20; (e) CH2l2, /-butyl nitrite, MeCN; <f) Phenyiboronic acid, K2C03, 
Pd(PPh3)4l DME/H20; (g) BBr3, DCM; (h) Pd(OH)2, cyclohexene. 

Scheme 14 

Step (a): A mixture 4-propylaniIine (2200 mg, 16.3 mmol) and NaHC03 (2050 mg, 24.4mmol) in H20 

5 (30 mL) was cooled in an ice bath. Iodine (4130 mg, 16.3 mmol) was added in portions over 20 min with 

slight cooling. The reaction mixture was stirred at room temperature for 16 h and was then extracted with 

EtOAc (3 X), The combined organic extracts were dried over Na2S04 and the solvent was concentrated 

under reduced pressure. 4100 mg 2-iodo-4-propylaniline was obtained as a brownish solid. 

10 Step (b): 2-Iodo-4-propylaniline (2000 mg, 7.66 mmol), 4-methoxyphenylboronic acid (1164 mg, 7.66 

mmol), Pd(PPh3)4 (443 mg, 0.38 mmol) and K2C03 (4234 mg, 30.64 mmol) were mixed in DME/H20 (30 

mL, 1:1). The reaction mixture was degassed with N2 for 5 min and then heated in microwave at 110 °C 

for 40 min. H20 was added and the aqueous mixture was extracted with EtOAc (3 X). The combined 

organic extracts were washed with water and dried over Na2S04. The solvent was evaporated under 
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reduced pressure and the erode product was purified cm silica "using EtOAc/n-heptane (0-10 % EtOAc) as 

mobile phase. 1.17 mg 4r-methoxy-5-propylbiphenyl-2-amine was obtained as yellow oil. 

Step (c): 4'-Methoxy-5-propylbiphenyl-2-amine (1170 mg, 4.85 mmol) was dissolved in DMF (12 mL) 

5 and NBS (863 mg, 4.85 mmol) was added in portions. The reaction mixture was stirred at room 

temperature for 3 h and was then partitioned between H2O and DCM. The aqueous layer was extracted 

with DCM and the combined organic extracts were concentrated under reduced pressure. The crude 

product was purified on silica using EtOAc/«-heptane (0-5 % EtOAc) as mobile phase. 840 mg 3-bromo-

4'-methoxy-5-propylbiphenyl-2-amine was obtained as orange oil. 

10 
Step (d): 3-bromo-4'-methoxy-5-propyIbiphcnyl-2-amine (261 mg, 0.82 mmoi), l-benzyl-4-(4,4,5,5-

tetramethyl-l,3,2-dioxaborolan-2-yl)-lH-pyrazole (301 mg, 1.06 mmol), Pd(PPh3)4 (94.2 mg, 0.08 mmol) 

and K2C03 (451 mg, 3.26 mmol) were mixed in DME/H20 (12 mL, 1:1). The reaction mixture was 

flushed with N2 for 10 min and then heated in microwave at 110 °C for 2 h. KzO was added and the 

15 aqueous mixture was extracted with DCM (3 X). The combined organic extracts were concentrated under 

reduced pressure and the crude product was purified on silica using EtOAc/n-heptane (0-40 % EtOAc) as 

mobile phase. 294 mg3-(l-benzyl-lH-pyrazol-4-yi)-4'-methoxy-5-propyibiphenyl-2-amme was obtained 

as tan oil. 

20 Step (e): 3-(l-Benzyl-lH-pyrazol-4-yl)-4'-methoxy-5-propylbiphenyl-2-amine(290 mg, 0.73 mmol) was 

dissolved in MeCN (4 mL). CH2I2 (821 mg, 3.06 mmol) was added followed by f-butyl nitrite (188 mg, 

1.82 mmol). The reaction mixture was stirred at 50 °C for 48 h. The solvent was evaporated under 

reduced pressure and the crude product was purified on silica using EtOAc/n-heptane (0-10 % EtOAc) as 

mobile phase. 178 mg l-benzyl-4~(2~iodo-4'-methoxy-5-propylbiphenyl-3-yl)-lH-pyrazole was obtained 

25 as a yellowish semi solid. 

Step (I); l-benzyl-4-(2-iodo-4'-methoxy-5-propylbiphenyl-3-yl)-lH-pyrazole (25 mg, 0.05 mmol), 

phenylboronic acid (7.79 mg, 0.06 mmol), Pd(PPh3)4 (5.68 mg, 0.005 mmol) and K2C03 (27.2 mg, 0.20 

mmol) were mixed in DME/H20 (2.5 mL, 1:1). The reaction mixture was flushed with N2 for 10 min and 

30 then heated in microwave at 130 °C for 30 min. H20 was added and the aqueous mixture was extracted 

with DCM (3 X). The combined organic extracts were concentrated under reduced pressure. 1-benzyl-4-

(4-methoxy-5'-propyl-[ 1 , 11:2', 1 "-terphenyl]-3 -yl)-1 H-pyrazole was obtained as a crude mixture. 

Step (g): 1 43en;^l-4-(4-methoxy-<5l-propyi-[lJl,:2,,r,4erphenyl]-3'-yl)-lH-pyrazole (22.6 mg, 0.05 

35 mmol) was dissolved in DCM (4 mL) under nitrogen and the solution was cooled to 0 °C. BBr3 (0.25mL, 

1M) was added. The reaction mixture was stirred at 0 °C for 16 h. Ice was added to quench the reaction 

followed by DCM. The layers were separated and the organic layer was evaporated under reduced 
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pressure. The crude product was purified on preparative HPLC using MeCN/acidic HjO (20 - 100% 

MeCN) as mobile phase. 13 mg 3'-(l-benzyl-lH-pyrazol-4-yl)-5'-propyl-[l,r:2',i"-terphenyl]-4-ol was 

obtained as an off white solid. 

5 Step (h): 3r-(J -ber^yl-1 H-pyrazoJ-4-yl)-5'-propyl-[l ,r:2', 1'-terphenyl]~4-ol (7,0 mg, 0.02 mmoJ) was 

dissolved in EtOH (2 mL). Cyclohexene (1 mL) was added followed by Pd(OHb (20% wt on carbon, 15 

mg). The reaction mixture was heated at B0 °C for 27 h and then it was stirred at room temperature for 48 

L The catalyst was removed using PTFE filter and the solvent was evaporated under reduced pressure. 

The crude product was purified on silica using EtOAc/n-heptane (0-60 % EtOAc) as mobile phase. 3.2 

10 mg 5-propyl-3'-(lH-pyrazol-4-yl)-[l ,1':2', 11,-terphenyl]-4-ol (E74) was obtained as a white solid. ES/MS 

m/z: 355.28 (M+H), 353.32 (M-H); 'HNMR(Acetone-d6, 500MHz): 5 7.40(d, IH, J=1.9Hz), 7.17-7,14 

(m, 3H), 7.10-7.08 (m, 3H), 6.99-6.96 (m, 2H), 6.90 (m, 2H), 6.61 (m, 2H), 2.68 (t, 2H, J=7.6Hz), 1.75 

(m,2H) and 1.01 (t, 3H, J=7.4Hz). 

15 Example 75 

Example 75 was prepared using a method analogous to that used to synthesise Example 15 above. Full 

experimental details of the individual steps of the general methods are described in Example 15 

aboveidentification of the title compound by ̂ H-NMR showed that the oxime product was a single 

isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained. 
OH 

E 75 S-chloro-S-^S-dimethylisoxazoM-ylj-N^'^lihydroxy-S'-nitro-tLr-biphenyl]-

carboximidamide 

R - 3,5-dimethylisoxazol-4-yl 

ES/MS m/z: 403.14(pos. M + H), 401.22 (neg. M-H);TINMR(Acetone-d6,500MHz): 5 7.93 (d, 

IH, J=2.3Hz), 7.61 (d, IH, J=2.2Hz), 7.58 (d, IH, J=2.2Hz), 7.46 (dd, IH, J=8.8,2.3Hz), 7.13 (d, IH, 

J=8.8Hz), 2.09 (s, 3H) and 1.88 (s, 3H). 

Examples 76-116 

Examples 76-116 were prepared using methods analogous to that used to synthesise Examples 1 and 15 

25 -18 above. Full experimental details of the individual steps of the general methods are described in 
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Examples land—15 -18 above. For examples 76-90, 92, 93,96,97,100 and 102 -116 identification of 
the title compounds by *H-NMR showed that the oxime product was a single isomer, but did not confirm 
whether the (E) or (Z) oxime isomer had been obtained. 

E 76 j S'-chloro-S'-fluoro-N'^-dihydroxy-2"-methy 1- [ 1 "-ter ?henyl]-3'-carboxi midamide 

R1 = 5-fluoro-2-methylphenyl R^ = N-hydroxy carbaimidoyl R3= CI II 

ES/MS m/z: 371.18 (pos. M + H), 369.23 (neg.M-H); 'HNMR (Acetone-d6, 500Mt 

IH, J—2.2Hz), 7.42 (d, 1, J=2.2Hz), 7.02-6.92 (m, 4H), 6.86 (m, IH), 6.65 (m, 2H) and 

fe): 6 7.46 (d, 

1.83 (s, 3H). 

E 77 5'-chloro-51l-fluoro-N',4-dihydroxy-2"-methoxy-[l,r:2',rl-terphenyl]-3,-carboximidamide 

R1 - 5-f uoro-2-methoxyphenyI Rz- N-hydroxy carbaimidoyl | CI R4 = H 

ES/MS m/z: 387.19 (pos. M + H), 385.24(neg. M-H); 'HNMR(Acetone-d6, 500MHz): 5 7.43 (d, 

IH, J=2.2Hz), 7.37 (d, 1, J-2.2Hz), 6.95-6.90 (m, 3H), 6.81-6.77 (m„ 2H)f 6.65 (m, 2H) and 3.52 (s, 

311). 

E 78 5-chloro-N,,4,-dihydroxy-2-(4-methylthiophen-3-yl)-[l,r-biphenyl]-3-carboximidamide 

Rl = 4-methylthiophen-3-yl Rx = N-hydroxy carbaimidoyl RJ= CI R4 = H 

ES/MS m/z: 359.2 (pos. M + H), 357.22 (neg. M - H); fH NMR (Acetone-d6,500MHz): 8 1.44 (d, IH, 
J=1.8Hz), 7,42 (d, 1,1=1.8Hz), 7.15 (t, IH, J=2.5Hz), 6.96 (m, 2H), 6.88 (d, IH, J=2.2Hz), 6.67 (m, 

2H) and 1.73 (s, 3H). 

E 79 | 5'-chloro-N',4-dihydrox3 '-2"-methyl-[l ,11:2',1 "-terphenyl]-3' -carboximidamide 

R1 - o-tolyl R = N-hydroxy carbaimidoyl R3=C1 R4 = H 

ES/MS m/z: 353.19 (pos. M + H), 351.28 (neg. M -H); 'HNMR (Acetorie-d6, 500MF 

IH, J~2.2Hz), 7.41 (d, 1, J=2.2Hz), 7.16 (dd, IH, J=7.3,1.4Hz), 7.10 (m, IH), 7.06 (m 

IH, J=7.6Hz), 6.90 (m, 2H), 6.61 (m, 2H) and 1.87 (s, 3H). 

[z): 5 7.46 (d, 

IH), 6.99 (d, 
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E80 2-(2,4-dimethylthiophen -3~yl)-N^4'-dihydroxy-[l,r-biphenyl]-3--carboxiiiiida mid e 

R' = 2,4-dimethylthiophen-3-yl R2 = N-hydroxy carbaimidoyl R3=H R4 = H 

ES/MS m/z: 339.25 (pos.M + H), 337.23 (neg. M-H); 'HNMR.(Acetone-d6, 500MHz): 

lBt 1=6.0, 3.1Hz), 7.47-7.43 (m, 2H), 6.90 (m, 2H), 6.69-6.66 (m, 3H), 2.02 (s, 3H) and 1. 

M.lHz}. 

5 7.51 (dd, 

81 (d, 3H, 

E 81 5-chloro-2-(2J4-diniethylthiophen-3-yl)-N,>4'-dilLydroxy-[l>r-biphenyl]-3-carboxiniidamide 

R* = 2,4-dimethylthiophen-3-yl R2 = N-hydroxy carbaimidoyl R3= Q R4 = H 

ES/MS m/z: 373.2 (pos. M + H), 371.23 (neg.M-H); 'HNMR(Acetone-d6, 500MHz): 6 7.51 (d, IH, 

J-2.5HZ), 7.45 (d, IH, J=2.5Hz), 6.92 (m, 2H), 6.71-6.68 (m, 3H), 2,02 (s, 3H) and 1.81 (d, 3H, 
J=1,0Hz). 

E 82 2"-chloro-5 "-fluoro-N,,4-dihydroxy-5,-propyl-[ 1,T :2\ 1 "-terp >henyl]-3'-carboxi midamide 

R' = 2~c iloro-5 -fluorophenyl R2 = N-hydroxy carbaimidoyl RJ~ propyl R4 = H 

ES/MS m/z: 399.22 (pos. M + H), 397.31 (neg. M - H); JH NMR (Acetone-d6, 500MHz): S 7.35 (d, 
IH, J=1.8Hz), 7.24 (d, IH, J=1.8IIz), 7.21 (dd, 1H, J=8.9, 5.2Hz), 7.01 (dd, IH, J=9.3, 5.2Hz), 6.98-

6.93 (m, 3H), 6.65 (m, 2H), 2.70 (t, 2H, J=7.6Hz), 1.73 (m, 2H) and 1.00 (t, 3H, J=7.3Hz). 

E 83 6'-chloro-N',4-dih ydrox) '-5'-propyl-[l,r:2',l"-terphenyl]-31-zarboximidamide 

R' = phenyl R2 = N-hydroxy carbaimidoyl Ri== propyl R4 = C1 

ES/MS m/z; 381.24 (pos. ft 

IH), 7.10-7.03 (tn, 5H), 6i 

3H, J~7.3Hz). 

4 + H), 379.33 (neg. M - H); *H NMR (acetoixe-d6, 500MHz): 5 7.41 (s, 

10 (m, 2H), 6.63 (m, 2H), 2.82 (t, 2H, J=7.7Hz), 1.73 (m, 2H) and 1.04 (t, 

E 84 N',4-dihydroxy-5' ,6 -dipi -opyl-[l,r:2,Jl"-terphenyl]-3'-carbo ximid amide 

R! ~ phenyl R2 = N-hydroxy carbaimidoyl RJ= propyl | R4 — propyl 

ES/MS m/z: 389.35 (pos. M + H); lH NMR (Acetone-d6, 500MHz): 5 730 (s, IH), 7.05-6.99 (m, 5H), 

6.79 (m, 2H), 6.62 (m, 2H), 2.70 (m, 2H), 2.43 (m, 2H), 1.71 (m, 2H), 1.35 (m, 2H), 1.06 (t, 3H, 

J=7,2Hz) and 0.73 (t, 3H, J=7.1Hz). 

5 

E 85 N',4'-dihydroxy-2-(3-me thylthiophen-2-yl)-[l ,1 -biphenyl]-' 5-carboxmu damic e 

R1 = 3-methy3tkiophen-2-yl R2 = N-hydroxy carbaimidoyl R3=H R4 = H 
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ES/MS m/z: 325.25 (p (os. M + H), 323.3 (neg. M--H); l* I NMR (Acetone-d6, 500MHz): S 7.47-7.42 

(in, 3H), 7.25 (d, IH, r=5.0Hz), 6.96 (m, 2H) and 6.70-6. 66 (in, 3H) and 1.77 (s, 3H). 

E 86 5'-bromo~6'-chj oro-N',4-dihydroxy-[l, 1' :2\ 1 "-terphenyi]-3-carboximidamide 

R1 = phenyl R = N-hydroxy carbaimidoyl li P3 li Q
 

ES/MS m/z: 419.14 (pos 

IH), 7.12-7.05 (m, 5H), 

M + H), 417.28 (neg.M-H); 'HNMR(Acetone-d6, 500M£ 

5.83 (m, 2H) and 6.66 (m, 2H). 

z): 6 7.78 (s, 

E 87 6'-chloro-N',4-dihydrox) ?-5E-phenyl-[l, 1' :2',1 "-terphenyi]-3-carboximidamide 

R1 =*= phenyl R^ = N-hydroxy carbaimidoyl R3= phenyl j R4 - Q 

ES/MS m/z: 415.25 (pos. M + H), 413.35 (neg. M - II); lH NMR (Acetone-d6, 500MHz): 5 7.55-7.41 

(m, 6H), 7.12-7.09 (m, 5H), 6.87 (m, 2H) and 6.65 (m, 2H). 

E88 6'-chloro-N's4-dihydroxy-[l,r:2,,r,-terphenyl]-3,-carboximidamide 

R1 -= phenyl R = N-hydroxy carbaimidoyl RJ=H R = CI 

ES/MS m/z: 339.27 (pos. M + H), 337.29 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): S 7.71 (d, 

IH, J=2.3Hz), 7.68 (d, IH, J=2.3Hz), 7.50-7.46 (m, 4H), 7.41 (m, IH), 7.40 (m, 2H) and 6.94 (m, 2H). 

E89 N',4-dihydroxy-61-methyl-5 -propyl-[ 1,1 ':2r, 1 "-terphenyl]-3'-carboximidamide 

R1 = phenyl R2 = N-hydroxy carbaimidoyl R3= propyl R4 = methyl 

ES/MS m/z: 361.35 (pos. M + H), 359.37 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 8 7.27 ($, 

IH), 7.07-7.00 (m, 5H), 6.74 (is, 2H), 6.62 (m, 2H), 2.69 (m, 2H), 2.04 (s, 3H), 1.67 (m, 2H) and 1.04 

(t, 3H, J=7.3Hz). 

5 

E 90 5",6'-difluoro-N,,4-dihydroxy-2"-methyl-5 '-propyl-[ l,r:2',l "-terphenyl]-3 '-carboximidamide 

uoro-2-methylphenyl R = N-hydroxy carbaimidoyl Ri= propyl R. — F 

ES/MS m/z: 397.34 (pos. M + H), 395.45 (neg. M-H);'H NMR (Acetone-d6, 500MHz): 5 7.37 (d, 

IH, J=7.6Hz), 6.96 (dd, IH, J-8.6,6.2Hz), 6.92-6.88 (m, 3H), 6.79 (m, IH), 6.66 (m, 2H), 2.71 (m, 

2H), 1.89 (s, 3H), 1.71 (m, 2H) and 1.01 (t, 3H, J=7.4Hz). 

E 91 5">6-difluoro-4-hydroxy -2"-methyl~5'-propyl-[l, 1 ":2',r-terf henyl]-3'-carboxa imide 

R1 °= 5-f uoro-2-methylphenyl R = carbamoyl RJ= propyl R4 = F 
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ES/MS m/z: 382.29 (pos, M + H), 380.38 (neg. M-H); *H NMR (Acetone-d6,500MHz): 5 7.50 (d, 

IH, J—7.4Hz), 7.00 (dd, IH, J=8.4, 5.9Hz), 6,92 (m, 2H), 6.87 (dd, 1H, 1=9.6,2.7Hz), 6.82 (m, IH), 

6.67 {m} 2H)? 2.72 (m, 2H), 1.92 (s, 3H), L72 (m, 2H) and 1.01 (t, 311, J=7.2Hz). 

E 92 4-hydroxy-6'-methyl-5'-j 3ropyl-[l,l':2',ri-terphenyl]-3,-carb aldehyde oxime 

R' = phenyl R* = hydroxyimino methyl R3= propyl R4 — methyl 

ES/MS m/z: 346.33 (pos. M + II), 344.37 (neg. M - H); JH NMR (Acetone-d6,500Mf 

IH), 7.19-7.10 (m, 3H), 6.97 (m, 2H), 6.78 (m, 2H), 6.64 (m, 2H), 2.70 (m, 2H), 2.05 ( 

2H) and 1.05 (t, 3H, J=7.4Hz). 

[z): 6 7.64 (s, 

s, 3H), 1.68 (m, 

E 93 5",6,-difluoro-N,,4-dihyd roxy-2"-methoxy-5'-propyl-[ 1,1':2',1 "-terphenyi] -3'-carboximidamide 

Rl — 5-f uoro-2-melhoxyphenyl R - N-hydroxy carbaimidoyl ii is 

ES/MS m/z: 413.29 (pos. M + H), 411.34 (neg. M - H); SH NMR (Acetone-ifi, 500MHz): 8 7.33 (d, 

IH, J=7.5Hz), 6.91-6.85 (m, 3H), 6.76-6.73 (m» 2H), 6.65 (m, 2H), 3.55 (s, 3H), 2.69 (m, 2H), 1.70 (m, 

2H) and 1.01 (t, 3K, J-7.2Hz). 

E 94 5M,6'-difluoro-4-hydroxy-2n-methoxy-51-propyl-[lJ 1 ':2\ 1 M-terpbenyl]-3'-carboxamide 

R1 = 5-f uoro-2-methoxyphenyl R2 - carbamoyl R5= propyl E? = F 

ES/MS m/z: 398.32(pos. M + H), 396.4 (neg. M-H); 'HNMR(Acetone-d6, 500MHz): 8 7.47 (d, IH, 

1=7.6Hz), 6.91-6.87 (m, 3H), 6.80-6.74 (m, 2H), 6.66 (m, 2H), 3.58 (s, 3H), 2.70 (m, 2H), 1.71 (m, 2H) 

and 1.02 (ts 3H, J=7.6Hz). 

E 95 6'-fluoro-4-hydroxy-5'-propyl-[l 1 "-terphenyl]-3 '-carboxamide 

R1 = phenyl R2 » carbamoyl R*= propyl J R4 = F 

ES/MS m/z: 350.36 (pos. M + H), 348.41 (neg. M - H); JH NMR (Acetone-d6,500MHz): 5 7.44 (d, 

IH, J=7.6Iiz), 7.17-7.13 (m, 3H), 7.07 (m, 2H), 6.85 (m, 2H), 6.65 (m, 2H), 2.71 (m, 2H), 1.71 (m, 2H) 

and 1.01 (t, 3H, J=7.4Hz). 

5 

E 96 6'-fluoro-N',4-dihydroxy-2"-methyl-5l-propyl-[l>ll:2,>r'-terphenyl]-3,-carboximidamide 

R1 = o-tolyl R2 - N-hydroxy carbaimidoyl RJ= propyl R — F 
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ES/MS m/z: 379.29 (pos. M + H), 377.33 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 8 7.38 (d, 
IH, J=7.7Hz), 7.10-6.95 (m, 4H)> 6.88 (m, 2H), 6.62 (m, 2H), 2.71 (m, 2H), 1.93 (s, 3H), 1.71 (m, 2H) 
and 1.01 (t, 3H, I=7.2Hz). 

E 97 6-fluoro-N',4'-dihydroxy-2-(4-methylthiophen-3-yl)-5-propyl-[i, 1 -biphenyl]-

carboxirmdamide 

3-

R1 = 4-methyIthiophen-3-yI R2 - N-hydroxy carbaimidoyl Ri= propyl R4=F 

ES/MS m/z: 385.25 (pos. M + H), 383.29 (neg. M - H); lH NMR (Acetone-d6,500MF 

IH, J-7.7Hz), 7.06 (d, IH, J=3.2Hz), 6-92 (m> 2H), 6.83 (m, IH), 6.67 (m, 2H), 2.69 (r 

3H)S 1.70 (m, 2H) and 1.00 (t, 3H, J=7.3Hz). 

Iz): 8 7.36 (d, 

a, 2H), 1.80 (s, 

E 98 61-fluoro-4-hydroxy-21,-r nethyl-5'-propyl-[ LjV^'.r'-terphenj 4]-3'-carboxamid 

R5 - o-tolyl R = carbamoyl R3= propyl R4 = F 

ES/MS m/z: 364.31 (pos. M + H), 362.35 (neg. M -

IH, J—7.7Hz), 7.10-6.99 (m, 4H)( 6.89 (m, 2H), 6.6 

and 1.01 (t, 3H, J=7.5Hz). 

H); lH NMR (Acetone-d6, 500MHz): 8 7.55 (d, 

3 (m, 2H), 2.72 (m, 2H), 1.95 (s, 3H), 1.72 (m, 2H) 

E99 6-fluoro-4'-hydroxy-2-(4 i-methylthiophen-3-yl)-5-propyl-[l 1 '-biphenyl]-3 -ca rboxamide 

R1 = 4-methylthiophen-3 -y 1 R = carbamoyl Ri= propyl R4 = F 

ES/MS m/z: 415.11 (pos. M + H), 413.26 (neg. M-H); NMR (Acetone-d6, 500MHz): 8 7.54 (d, 
IH, J=7.5Hz), 7.08 (d, IH, J=3.3Hz), 6.93 (m, 2H), 6.89 (m, LH), 6.69 (m, 2H), 2.71 (m, 2H), 1.83 (s, 
3H), 1.71 (m, 2H) and 1.01 (t, 3H, J=7.5Hz). 

E100 2-(2,4-dimethylthiophen-3-yl)-6-£luoro-N',4'-diiiydroxy-5-propyl-[l,r-biphenyl]-3-

carboximidamide 

R1 = 2,4-dimethyithiophen-3-yI RJ = N-hydroxy carbaimidoyl RJ= propyl R4-F 
ES/MS m/z: 399.25 (pos. M + H), 397.25 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): 8 7.42 (d, 

IH, J—7.6Hz), 6.89 (m, 2H), 6.68 (mt 2H), 6.64 (s, IH), 2.70 (m, 2H), 1.83 (s, 3H), 1.71 (m, 2H) and 

1.00 (t, 3H, J=7.4Hz). 

E 101 5,-c'hloro-5"-fluoro-4-hydroxy-2"-methoxy-[l,r:2,,r'-terphenyI]-3l-carboxamide 

R1 = 5-f uoro-2-methoxyphenyl R2 = carbamoyl RJ=C1 R4 = H 

ES/MS m/z: 372.18 (pos, M + H), 370.24 (neg. M -H); 'H NMR (Acetone-d6, 500MHz); 8 7.49 (d, 

- 67 -



WO 2013/017654 PCT/EP2012/065134 

IH, J=2.4Hz)» 7.40 (d> IH, J=2.4Hz), 6.96-6.92 (m, 3H), 6.83 (dd, IH, 1=8.9,4.4Hz), 6.79 (dd, IH, 

J-8.8* 3.2Hz), 6.66 (m, 2H) and 3.54 (s, 3H). 

E 102 6l-fl"uoro-Nl,4-dihydroxy-5,-propyi-[l,l':2,jr,-terphenyi]-3'-carboximidamide 

R1 - phenyl R2 = N-hydroxy carbaimidoyl R3= propyl R4=F 

ES/MS m/z: 365.36 (pos. M + H), 363.43 (neg. M - H); lH NMR (Acetone-dfi, 500MHz): 5 7.33 (d, 

HI, J=7.5Hz), 7.13-7.06 (m, 5H)3 6.84 (m, 2H), 6.64 (m, 2H), 2.69 (m, 2H), 1.70 (m, 2H) and 1.01 (t, 

3H, J-7.4Hz). 

E103 5"-fluoro-N',4-dihydrox3 f-2"-methoxy-[ 191':2%1 "-terphenyl]-3'-carboximidamide 

Rs = 5-f uoro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl R'=H • j R4 = H 

ES/MS m/z: 353.26(pos.M4-H), 351.34(neg. M-H); 'HNMR(Acetone-d6, 500MHz): 87.44-7.36 

(m, 3H), 6.92-6.88 (ra, 3H), 6.80-6,75 (m, 2H), 6.63 (m, 2H) and 3.52 (s, 3H). 

E104 N^-dihydroxy-fl.r^'jr'-terphenylj-S'-carboximidamide 

R1 = phenyl R2 = N-hydroxy carbaimidoyl R7=H R4=H 

ES/MS m/z: 305.26 (pos. M + H), 303.3 (neg. M - H); lH NMR (Acetone-d6, 500MHz): S 7.44-7.39 

(m, 3H), 7.16-7.11 (m, 5H), 6.85 (m, 2H9 and 6.62 (m, 2H). 

E 105 J 5"-fluoro-N',4-dihydrox3 ̂ 2"-methyl-[l,r:2',l "-terphenyl]-3 -carboximidamide 

R1 = 5-fluoro-2-methylphenyl R2 - N-hydroxy carbaimidoyl 

E
 ii K u 

ES/MS m/z: 337.25 (pos.M + H), 335.33 (neg. M-H); 'HNMR(Acetone-d6, 500MHz): 8 7.47-7.40 

(m, 3H), 6.99-6.94 (m, 2H), 6.91 (m, 2H), 6.83 (m, IH), 6.64 (m, 2H) and 1.83 (s, 3H). 

5 

E 106 | Nr,4-dihydroxy-5'-(triflu oromethyl)-2r,-vinyl"[l ,r:2',l "-terp ienyl]-3'-carboxiD aidamide 

R1 = 2-vinylphenyl R2 = N-hydroxy carbaimidoyl R3= CF3 R4 = H 

ES/MS m/z: 399.24 (pos. M + H), 397.32 (neg. M — H); lH NMR (Acetone-d6,5Q0MF fe): 5 7.77 (d, 

1H, J=1.6Hz), 7.67 (d, IH, J=1.6Hz), 7.46 (d, IH, J=7.8Hz)s 7.23 (ra, IH), 7.18-7.16 (m, 2H), 6.89 (m, 

2H), 6.61 (m, 2H), 6.40 (dd, IH, J =17.4, ll.lHz),5.48 (dd, IH, J=17,4,1.3Hz) and4.9 9 (dd, IH, 

J-ll.l, 1.3Hz). 

E 107 2'-ethyl-N,,4Hiihydroxy-5,-(trifluororaethyl)-[l,r:2l,r,-terphenyl]-3'-carboximidamide 
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R - 2-ethyiphenyl R = N-hydroxy carbaimidoyl RJ= CF3 = H 

ES/MS m/z: 401.25 (pos. M + H), 399.33 (neg. M-H); 'H NMR (Acetone-d6, 500MHz): 5 7.76 (d, 
IH, J==i.6Hz), 7.68 (d, IH, 1.6Hz), 7.22-7.19 (m, 2H), 7.13-7.08 (m, 2H), 6.92 (m, 2H), 6.64 (m, 2H), 
2.29 (m, IH), 2.09 (m, IH) and 0.92 (t, 3H, J=7.6Hz). 

E 108 3,,-fluoro-N',4-dihydroxy~2,,-methyl-5'-(trifliK>roniethyl)-[l,i,:2Vr,-terphenyl]~3'-

carboximidamide 
"R1 = 3-f uoro-2-methylphenyl R2 = N-hydroxy carbaimidoyl R"= CF3 R4 = H 

ES/MS m/z: 405.24 (pos. M + H), 403.28 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 5 7.76 (d, 

1H, J-1.5Hz), 7.70 (d, IH, J=1.5Hz), 7.11 (m, 1H), 7.04 (dd, IH, J=7.6,1.1Hz), 6.96-6.92 (m, 3H), 

6.68 (m, 2H) and 1.76 (d, 3H, J=2.2Hz). 

E 109 3"-fluoro-N,,4-dihydroxy-2"-methoxy-51-(trifiuoromethyl)-[l,r:2',r,-terphenyl]-3'-

carboximidamide 
R'=3-f uoro-2-methylphenyl R2 = N-hydroxy carbaimidoyl R"=CF3 R4 = H 

ES/MS m/z: 421.2 (pos. M + H), 419,31 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 5 7.75 (d, 1H, 

J*=LSHz), 7.67 (d, IH, J=1.5Hz), 7.04 (m, IH), 6.98 (m, 2H), 6.93-6.89 (m, 2H), 6.68 (m, 2H) and 3.59, 

3.58 (two s, 3H). 

£110 5',6,-dichloro-5,'-fiuoro-] sP,4-dihydroxy-2"-methyl-[ 1,1':2', 11 -terphenyl}-3 '-car boximidamide 

R! = 5-f uoro-2-methylphenyl R2 = N-hydroxy carbaimidoyl R3= CI R4 = C1 

ES/MS m/z: 405.17 (pos. M + H), 403.27 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 5 7.48 (s, 

IH), 7.39 (m, 2H), 7.27 (dd, IH, J=8.6, 6.1Hz), 7.05 (m, 1H), 6.99-6.96 (m, 3H) and 2.07 (s, 3H). 

E 111 3",5"-difluoro-N'?4-dihyc iroxy-5'-(trifluoromethyl)-[ 1,1 ';2\ 1 '-terphenyl]-3 '-car boximidamide 

R1 = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl ?d
l 

11 O
 

li 
ff

l1 

ES/MS m/z: 409.23 (pos. M + H), 407.28 (neg. M - FI); fH NMR (Acetone-d6, 500MP 

IH, J=1.3Hz), 7.71 (d, IH, J=1.3Hz), 6.97 (m, 2H), 6.87 (m, IH), 6.81-6.77 (m, 2H) an 

tz): 5 7.73 (d3 

d 6.73 (m, 2H). 

5 

£112 5f,-chloro-N!,4-dihydroxy-2"-metlioxy-5-(trifliioromethyl)-[l,r:2l,r!-terphenyl]-31-

carboximidamide 
R1 = 5-c iloro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl R = CF3 JT-H 

ES/MS m/z: 437.22 (pos.M + H), 435.28 (neg. M-H); 'HNMR (Acrt.one~d6, 500MHz): 57.73 (d, 
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IH, J=1.6Hz), 7,64 (d, IH, J=1.6Hz), 7.20 (dd, IH, 1=8,8, 2.8Hz), 7.04 (d, IH, J=2.8Hz), 6.95 (m, 2H), 
6.85 (d, IH, J=8.8Hz), 6,68 (m, 2H) and 3.56 (s, 3H). 

E 113 2"-ethynyl-N',4-dihydroxy~5,-(trifluoromethyl)-[l,r:2\r,-teiphenyl]-3,-carboximidamide 

R1 = 2-ethynylphenyl R2 = N-hydroxy carbaimidoyl | R3= CF3 R4=H 

ES/MS m/z: 397.23 (pos.M + H), 395.3 (neg. M-H); 'HNMR(Acetone-d6, 500MHz): 5 7.77 (d, IH, 

M.4Hz), 7.66 (4 IH, J=1.4Hz), 7.35 (dd, IH, 1=7.9,1.2Hz), 7.29-7.20 (m, 3H), 6.98 (m, 2H), 6.64 (m, 

2H) and 3.47 (s, IH). 

E 114 3"-chloro-5,,-fluoro-N,,4-dihydroxy-5,-(trjfluoromethyl)-[l,r:2,,r,-terphenyl]-3'-

carboxmndamide 

R1 = 3-ch}oro-5-fluorophenyl R2 = N-hydroxy carbaimidoyl R3=CF3 R =H 

ES/MS m/z: 425.18 (pos. M + H), 423.25 (neg, M-H); 'HNMR(Acetone-d6, 500MHz): 8 7.73 (d, 

IH, J—1.4Hz)s 7.71 (d, IH, J==1.4Hz), 7.10 (m, III), 7.01 (m, IH), 6.97 fm, 2H), 6.92 (m, IH) and 6.74 

(m, 2H). 

E 115 5"-fluoro-N,,4-dihydroxy-2l,,5'-bis(trifluoromethyl)-[l, 1 ':2', 1 "-terphenyl]-3'-carboximidamide 

Rl = 5-fl uoro-2-(trifhioromethyl)phenyl R2 = N-hydroxy carbaimidoyl Ri= CFj R4 = H 

ES/MS m/z: 459.19 (pos. M + H), 457.29 (neg. M - H); 5H NMR (Acetone-d6, 500MHz): 8 7.84 (d, 

IH, J=1.4Hz)f 7.67 (d, IH, J=1.4Hz), 7.59 (dd, IH, J=8.7, 5.5Hz), 7.23-7.18 (m, 2H), 6,97 (m, 2H) and 

6.69 (m, 2H). 

E 116 3',,5"-difluoro-N,,4-dihydroxy-2"-methoxy-5,-(trifluoromethyl)-[l, 1 ':2', 11,-terphenyI]-3'-

carboximidamide 

R1 — 3,5 -difluoro-2 -methoxyphenyl R2 = N-hydroxy carbaimidoyl !! 9 II 

ES/MS m/z: 439.19 (pos. M + H), 437.31 (neg. M-H); JHNMR(Acetone-d6, 500MHz): 57,86 (d, 

IH, J=1.3Hz), 7.71 (4 IH, J=1.3Hz), 7.01-6.96 (m, 3H), 6,77-6.70 (m, 3H) and 3.77 (s, 3H). 

Examples 117 and 118 
Examples 117 and 118 were prepared using a method analogous to that used to synthesise Example 74 
Shove. Full experimental details of the individual steps of the general methods are described in Example 
74 above. 
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E117 5'-methyl-3r-(l H-pyrazol-4-yl)-[l, 1 ':2\ 1 "-terphenyll-4-ot 

R* = phenyl R'5= methyl 

ES/MS m/z: 327.33 (pos.M + H), 325.38 (neg. M-H); lHNMR (Acetone-d6, 500MHz): 87.39 (m, 

IH), 7.18-7.14 (m, 3H), 7.09-7.04 (m, 3H), 6.98-6.95 (m, 2H), 6.90 (m, 2H), 6.61 (m, 2H) and 2.42 (s, 

3H). 

E 118 3",5"-difluoro-5'-propyl-3,-(lH-pyrazoi-4-yl)-[l,r:2'jrr-terphenyl]-4-ol 

R1 = 3,5-^iifluorophenyl RJ= propyl 

ES/MS m/z: 391.28 (pos. M + H), 389.31 (neg. M-H); NMR(Acetone-d6, 500MHz): 57,39 (d, 

IH, J=1.6Hz), 7.24 (s, 2H), 7.13 (4 IH, J=1.6Hz), 6.94 (m, 2H), 6.80 (m, IH), 6.69 (m, 2H), 6.64-6.60 

(m, 2H)S 2.69 (m, 2H), 1.74 (m, 2H) and 1.01 (t, 3H, J=7.3Hz). 

Examples 119-121 
Examples 119 -121 were prepared using a method analogous to that used to synthesise Example 67 

above. Full experimental details of the individual steps of the general methods am described in Example 

67 above. For examples 119-121 identification of the title compounds by ^-NMR showed that the oxime 

product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been obtained. 

HO 

E 119 N\4-dihydroxy •-5*-phejiyl-[ l,r:2\l "-terphenyl]-3 '-carboximidamide 

R1 = phenyl phenyl 

ES/MS m/z: 381.31 (pos. M + H), 379.41 (neg. M-H); NMR (acetone-d6, 500MHz): 8 7.78 (m, 
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2H)f 7,70 (d, IH, J=1.8Hz), 7.67 (d, IH, J=1.8Hz), 7.50 (m, 2H), 7.40 (m, IH), 7.17 (s, 5H), 6.94 (m, 

2H) and 6.65 (m, 2H). 

E120 S'-benzyl-N'^-dihydroxy-tljl'^^r'-terphenylj-B'-carboximidamide 

K = phenyl E?= benzyl" 

ES/MS m/z: 395.31 (pos. M + H); lH NMR (Acetone-d6, 500MHz): 8 7.38-7.30 (m, 6H), 7.21 (m, IH), 

7,14-7.08 (m, 5H), 6.82 (m, 2H), 6.60 (m, 2H) and 4.06 (s, 2H). 

E121 N',4-dihydroxy-51-phenethyl-[ 1,1':2',1 n-terphenyl]-3 '-carboximidamide 

R' = phenyl R:- 2-phenethyl 

ES/MS m/z: 409.3 (pos. M + H); lH NMR (Acetone-d6, 500MHz): 8 7.35-7.26 (m, 6H), 7.20 (m, IH), 

7.15-7.10 (m, 5H), 6.83 (m, 2H)> 6.61 (m, 2H) and 3.00 (s, 4H). 

Examples 122 - 276 
Examples 122 - 276 were prepared using methods analogous to that used to synthesise Examples 

above. Full experimental details of the individual steps of the general methods are described in Examples 

1 and 15 above. For examples 122-129, 132,134-138, 140-159, 162-172, 174- 178, 182-184, 186, 

188, 190-198,200- 224, 226, 228-257,259, 261,263-267, 269-273 and 275 identification of the title 

compounds by lH-NMR showed that the oxime product was a single isomer, but did not confirm whether 

the (E) or (Z) oxime isomer had been obtained. 

H2 

Rl 

E 122 2,5"-difluoro-N^4~dihydroxy-2"-methyl-5'-(trifluoro!nethyl)-[l,^:2,,^,-terph.enyl]-3,-

carboximidamide 

Rl = 5-fluoro-2-methylphenyl) R2 = N-hydroxy carbaimidoyl R'= CF3 11 

ES/MS ra/z: 423.2 (pos. M + H), 421.4 (neg. M - H); 'H NMR (MeOD, 500MHz): 5 7.79 (d, IH, 

J-1.1 Hz), 7.67 (d, IH, J=l.lHz), 6,99 (dd, IH, J=8.5, 5.9Hz), 6.94 (dd, IH, J=9.6,2.4Hz), 6.85-6.81 

(m, 2H), 6.42-6.37 (m, 2H) and 1.89 (s, 3H). 

E 123 2,5"-difluoro-N',4-diliydroxy-2,t-metlioxy-5!-(trifluoromethyl)-[l,lt:2':,r'-terphenyi]-3f-

carboximidamide 

R1 = 5-fluoro-2-methoxyphenyl R~ = N-hydroxy carbaimidoyl | R3= CF3 *!
| 

11 
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ES/MS ra/z: 439.4 (pos. M + H), 437.3 (neg. M-H); 'HNMR(MeOD, 500MHz): 8 7.75 (d, IH, 
J=1.5Hz), 7.63 (d, IH, J=1.5Hz), 6.91 (m, IH), 6.86 (dd, IH, J=8.9, 3.2Hz), 6.80 (m, IH), 6.74 (dd, IH, 
J=9.0,43Hz), 6.41-6.37 (m, 2H) and 3.54 (s, 3H). 

E 124 2-fluoro-N',4-dihydroxy-2"-methyl-5,-(trifluoromethyl)-[ l,r:2',l "-terphenyl]-3-

carboximidamide 

R1 — o-tolyl R2 = N-hydroxy carbaimidoyl | CF3 Rs-F 

ES/MS m/z: 405.2 (pos. M + H), 403.7 (neg. M - H); !H NMR (MeOD, 500MHz): 5 7.79 (s, IH), 7.67 

(s, IH), 7.15-7.09 (m, 2H), 7.05-7.01 (m, 2H), 6.78 (m, IH), 6.38-6.34 (m, 2H) and 1.94 (s, 3H). 

E 125 2-fluoro-N',4-dihydroxy-5'-(trifliK>romethyi)-[l,r:2,,r-terpbenyl]-3,-carboximidamide 

R1 = phenyl R2= N-hydroxy carbaimidoyl R3= CF3 R5 = F 

ES/MS m/z: 391.4 (pos. M + H), 
J=1.5Hz), 7.68 (d, IH, J=L5Hz), 

and 6.34 (dd, IH, J=11.6, 2.3Hz). 

389.5 (neg. M-H); *H NMR (MeOD, 500MHz): 0 7.77 (d, IH, 

7.19-7.13 (m, 5H), 6.82 (1, IH, J=8.6Hz), 6.43 (dd, IH, J=8.5, 2.3Hz) 

E 126 5"-chloro-2-fluoro-N',4-dlhydroxy-2"-methoxy-5,-(trifluoromethyl)-[l,r:2l,ri-terphenyl]-3r-

carboximidamide 

Rl = 5-chloro-2-methoxyphenyl R2 - N-hydroxy carbaimidoyl R3=CF3 R' = F 

ES/MS m/z: 455.21 (pos. M + H), 453.24 (neg. M-H); 'HNMR (Acetone-d6,500MHz): 5 7.79 (d, 

1H, J=1.4Hz), 7.68 (&, IH, J=1.4Hz), 7.18 (dd, IH, 1=8.7, 2.7Hz), 7.08 (d, IH, J=2.7Hz), 6.89 (ts 1H, 

J=8.6Hz), 6.80 (d, IH, J=8.7Hz), 6.52-6.46 (m, 2H) and 3.56 (s, 3H). 

E 127 2,31,-difluoro-N',4-dihydroxy-2"-methoxy-5,-(trifluoromethyl)-[l,^•.2,,l"-te^phenyl]-3,-

carboximidamide 

RJ - 3-f uoro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl r=cF3 R5 = F 

ES/MS m/z: 439.25 (pos. M + H), 437.32 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 5 7.82 (d, 

IH, J=1.3Hz), 7.67 (s, IH), 7.01 (m, IH), 6.92-6.86 (m, 3H), 6.50-6.47 (m, 2H) and 3.68, 3.67 (two s, 

3H). 

E 128 2,3",5 "-trifluoro-N\4-dihydroxy-5 '-(trifluoromethyl)-[ 1,1%\2\ 1 "-terphenyl}-3 '-carboximidamide 

RJ = 3,5 -difluorophenyl 1 R2- N-hydroxy carbaimidoyl R-CF3 R - F 

ES/MS m/z: 427.22 (pos.M + H), 425.27 (neg.M-H); 'H NMR (Acetone-d6, 500MHz): 5 7.80 (d, 
IH), J=1.6Hz), 7.72 (d, IH, J=1.6Hz), 7.01 (t, IH, J=8.6Hz), 6.86 (m, IH), 6.81-6.76 (m, 2H), 6.61 (m, 
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IH) and 6.50 (dd, IH, J=11.6,2.5Hz). 

E 129 2-fiiioro-Nt!4-dihydroxy-5f-(trifiiioromethyl)-2"-viiiyl-[lJl':2r5l"-terplieiiyl]-31-

carboximidamide 

Rl = 2-vinylphenyl R2 = N-hydroxy carbaimidoyl RJ= CF3 R ~ F 

ES/MS m/z: 417.28 (pos. M + H), 415.34 (neg. M —H); fH NMR (Acetone-d6>500MHz): 6 7.84 (s, 

IH), 7.68 (s, IH), 7.45 (d, IH, J-7.7Hz), 7.21-7.12 (m, 3H), 6.78 (t, IH, J=8.7Hz), 6.44-6.37 (ra, 3H), 

5.50 (d, IH, J=17.6Hz) and 5.02 (d, III, J=10.6Hz). 

E 130 5"-clilorO"2~fl.uoro-4-liydroxy"2"-methoxy-5-(trifluorometliyl)-[l,r:2'sr'~terplienyl]-3!-

carboxamide 

R1 - 5-ciiloro-2-methoxyphenyi R2 = carbamoyl Ri= CFS ~¥ 

ES/MS m/z: 440.23 (pos. M + H), 438.27 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 5 7.8 

IH, J=1.6Hz), 7.69 (d, IH, J=1.6Hz), 7.20 (dd, IH, 1=8.9,2.5Hz), 7.09 (4 IH, J=2.5Hz), 6.91 (1 

J=8.6Hz), 6.83 (d, IH, J=8.9Hz), 6.53 (dd, IH, J=8-4, 2.4Hz), 6.49 (dd, IH, J=11.6, 2.4IIz) and 

3H). 

6(4 

j IH, 

3.57 (s, 

E 131 2-fluoro-4-hydroxy-5,-(trifluoromethyl)-2"-vinyl-[ l,l':2f,l "-terphenyl]-3 '-carboxamide 

R1 = 2-vinylphenyl R2 = carbamoyl Rs= CF3 R* = F 

ES/MS m/z: 402,27 (pos. M + H), 400.35 (neg. M - H); *H NMR (Acetone-d6, 500MIiz): 8 7.91 (s, 

IH), 7.71 (s, IH), 7.47 (d, IH, J=7.9Hz), 7.23-7.14 (m, 3H), 6.81 (m, IH), 6.45-638 (m, 3H), 5.52 (dd, 

1H, J=1.3,17.5Hz) and 5.04 (dd, 1H, J=1.3, 11.0Hz). 

E 132 3"-chlo^o-2,5n-difluoro-N',4-dibydroxy-5'-(t^ifluoromethyi)-[l,^:2^^,-terphenyl]-3,-

carboximidamide 

R1 = 3~chloro-5 -fluorophenyl R2 ~ N-hydroxy carbaimidoyl R3= CFJ R' = F 

ES/MS m/z: 443.17 (pos. M + H), 441.28 (neg. M-H); *HNMR (Acetone-d6, 500MHz): 5 7.80 (d, 

IH, J=1.7Hz), 7.72 (d, IH, J=i.7Hz), 7.09 (m, IH), 7.03-7.00 (m, 2H), 6.91 (m, IH), 6.62 (dd, IH, 

J=8.4, 2.4Hz) and 6.49 (d4 IH, J=11.6, 2.4Hz). 

E 133 3"-chloro-2,5n-difluoro-^ -hydroxy-5,-(trifiuoromethyl)-[ 1,1' 2', 1 "-terphenyl]-3 -carboxamide 

R1 = 3 -chloro-5-fluorophenyl R2 = carbamoyl R = CFJ R5 = F 

ES/MS m/z: 428.18 (pos.M + H), 426.2 (neg. M-H); *HNMR(Acetone-d6, 500MHz): 5 7.86 (d, IH, 
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J=l.7Hz), 7,75 (d, IH, J=1.7Hz), 7.13 (m, IH), 7.07-7.03 (m, 2H), 6.91 (m, IH), 6.64 (dd, IH, 1=8.4, 

2.4Hz) and 6.50 (dd, IH, J=11.6, 2.4Hz). 

E 134 2"-ethynyl-2-fluoro-Nr,4-dihydroxy-5,-(trifluoromethylHUl,:2,,ln-terplienyl]-3'-

carboximidamide 

Rl = 2-ethynylphenyl R2 = N-hydroxy carbaimidoyl | RJ= CF3 R5 = F 

ES/MS m/z: 415.23 (pos. M + H), 413.29 (neg. M-H); *H NMR (Acetone-d6, 500MHz): 8 7-83 (d, 

IH, J-OHz), 7.68 (d, IH, J=1.3Hz), 732 (d, IH, J=8.0Hz), 7.29-7.20 (m, 3H), 6,94 (m, IH), 6.48-6.43 

(m,2H) and 3.48 (s, IH). 

E 135 5,-chloro-3",5l,-difluoro-N',4-dihydroxy-[l,l':2',r,-terphenyl]-3,-carboximidamide 

R1 — 3,5 -difluoropheny 1 R2 = N-hydroxy carbaimidoyl R - CI R5 = H 

ES/MS m/z: 375.19 (pos. M + H), 373.27 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): 8 7.44 (d, 

IH, J=2.2Hz), 7,43 (d, IH, J=2.2Hz), 6.93 (ms 2H), 6.83 (m, IH) and 6.76-6.70 (m, 4H), 

E136 5'-chloro-31'-fluoro-N,,4-dihydroxy-2"-methoxy-[l,l':2,,r'-terphenyl]-3'-carboximidamide 

R1 = 3~f uoro-2-methoxyphenyl R^ = N-hydroxy carbaimidoyl R3= CI R^H 

ES/MS m/z: 387.19 (pos.M + H), 385.22 (neg. M-H); lHNMR(Acetone-d6,500MHz): 87.46 (d, 

IH, J=2.1Hz), 739 (d, IH, J=2.1Hz), 7.01 (m, IH), 6.94 (m, 2H), 6.90-6.88 (m, 2H), 6.66 (m, 2H) and 

3.57 (d, 3H, J=2.8Hz). 

E 137 5',5"-dichloro-N',4-dihyc roxy-2"-methoxy-[ 1,1 ':2', 1 "-terphe Qyl]-31-carboximi iamide 

R1 = 5-chloro-2~methoxyphenyl R2 - N-hydroxy carbaimidoyl R3-C1 R5 = H 

ES/MS m/z: 403.14(pos, M. + II),401.2 (neg. M-H); 'HNMR (Acetone-d6,500MIIz): 5 7.43 (d, IH, 

J=23Hz), 7.37 (d, IH, J-2.3IIz), 7.16 (dd, 1.H, J=8.9,2.6Hz), 6.99 (d, IH, J=2.6Hz), 6.92 (m, 2H), 6.82 

(d, IH, 3=8.9Hz), 6.66 (m, 2H) and 3.55 (s, 3H). 

5 

E138 3"-chlQro-2-fluoro-NV4-dihydrGxy-2,,-methyi-5'-(trifluoromethyl)-fi,r:2'JM-tesphenyl]-3t-" 

carboximidamide 

R1 = 3-chloro-2-methylphenyl R2 = N-hydroxy carbaimidoyl R*= CF3 RS = F 

ES/MS m/z: 439.18 (pos. M + H), 437.28 (neg. M-H); lHNMR(Acetone-d6, 500MHz): 8 7.83 (s, 

IH), 7.70 (s, IH), 7.23 (dd, IH, J=7.8,1.3Hz), 7.11 (m, IH), 7.05 (m, IH), 6.88 (t, IH, J=8.5Hz), 6.51 

(dd, IH, J—8.3, 2.4Hz), 6.47 (dd, IH, 1=11.5, 2.4Hz) and 1.96 (s, 3H). 
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E139 3 l,-chloro-2-fhioro-4-hydroxy-2,,-methyl-5'-(trifliioromethyl)-[ 1 ? 1 ':2', 1 "-terphenyl>3-. 

carboxamide 

Rl - 3-chloro-2-methylphenyl R2 - carbamoyl Ri= CF3 j Ri==F 

ES/MS m/z: 424.2 (pos. M + H), 422.25 (neg. M - H); *H NMR (Acetone-d6, SOOMIiz): 5 7.89 (s, IH), 

7.73 (s, IH), 7.25 (dd, 1H, J=7.8,1.6Hz), 7.11 (m, IH), 7.08 (m, 1H), 6.92 (t, 1H, J=8.8Hz), 6.53 (dd, 

1H, 1—8.5,2.4Hz), 6.48 (dd, IH, J=11.7,2.4Hz) and 2.00 (s, 3H). 

E 140 N\4-dihydroxy~5'-methyl-2"-vinyl-[l,r:2,jr-terpheiiyl]-3f-carboximidamide 

Rl - 2-vinylphenyl R = N-hydroxy carbaimidoyl R3=Me R' = H 

ES/MS m/z: 345.29 (pos. M + H), 343.34 (neg. M - H); !H NMR (Acetone-d6, 500MHz): 6 7.42 (d, 

IH, J=7.8Hz), 7.29 (s, IH), 7.21 (s, IH), 7.16 (m, 1H), 7.12-7.09 (m, 2H), 6.83 (m, 2H), 6.56 (m, 2H), 

6.45 (dd, IH, J—17.5,10.6Hz), 5.45 (dd, IH, J=17.5,1.1Hz), 4.95 (dd, IH, J=10.6, 1.1Hz) and 2.42 (s, 

3H). 

E 141 3",5"-difluoro-Nr,4-dihydro >cy-2"-methoxy-5 '-methyl-[ 1, 1 ':2', 1" -terphenyi]-3-carboximidamide 

Rl = 3,5-difluoro-2-methoxyphenyl R2 ~ N-hydroxy carbaimidoyl RJ= Me R" = H 

ES/MS m/z: 385.23 (pos. M + H), 383.22 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 5 7.36 (d, 

IH, J=1.5Hz), 7.23 (d, IH, J=1.5Hz), 6.95-6.88 (m, 3H), 6.70-6.64 (m, 3H), 3-74 (s, 3H) and 2.43 (s, 

3H). 

E 142 3"-fluoro-Nr,4-dihydroxA ('-2"-methoxy-5'-methyl-[l, 1 ':2'7r-t erphenyl]-3'-carboxiinidamide 

RJ - 3-f3 uoro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl R3=Me R^ = H 

ES/MS m/z: 367.25 (pos. M + H), 356.29 (neg. M-H); ]H NMR (Acetone-d6, 500MHz): 5 7.28 (s, 

IH), 7.21 (s, IH), 6.97 (m, IH), 6.92 (m, 2H), 6.88-6.84 (m, 2H), 6.63 (m, 2H), 3.55,3.54 (two s, 3H) 

and 2.41 (s, 3H). 

E 143 5M-fluoro-N',4-dihydrox3 f-2"~methoxy-5'-methyl-[ l,r:2',l "-terphenylj-3 '-cartx jximidamide 

Rl=5-f uoro-2-raethoxyphenyl R2 - N-hydroxy carbaimidoyl J Ri=: Me R' = H 

ES/MS m/z: 367.25 (pos.M + H), 365.34 (neg. M-H); lHNMR(Aceto»e-d6, 500MHz): 57.25 (ss 

IH), 7.18 (s, IH), 6.91-6.87 (m, 3H), 6.79-6.73 (m, 2H), 6.62 (m, 2H), 3.52 (s, 3H) and 2.40 (s, 3H). 

E 144 3,t"chloro-5,,™fluoro-N,J4 -dihydroxy-5'-mcthyl-[ 1,1':2',1 "-teiphenylJ-S-carbox imidamide 
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R = 3-chloro-5~fluorophenyl R2 = N-hydroxy carbaimidoyl — Me R = 

ES/MS m/z: 371.24 (pos.M + H), 369.29 (neg. M-H); 'HNMR(Acetone-d6,500MHz): 57.27 (s, 
IH), 7.24 (s, IH), 7.01 (m, IH), 6.94 (t, 1H, J=1.5Hz), 6.B9 (m, 2H), 6.83 (m, IH), 6.69 (m, 2H) and 
2.42 (s, 3H). 

E 145 5"-chloro-N',4-dihydrox y-2 H,5,-dimethyl-[l,r:2', 1 "-terphen^ d]-3'-carboximida mic e 

R1 — 5-chloro~2~methylphenyl = N-hydroxy carbaimidoyl R3= Me R* = H 

ES/MS m/z: 367.25 (pos, M + H), 365.34 (neg. M-H); lHNMR (Acetone-d6, 500MHz): 

IH, J=1.3Hz), 7.23 (d, IH, 1=1.3Hz), 7.18 (d, IH, J=2.4Hz), 7.07 (dd, IH, J=8.2,2.4Hz), 6 

J=8.2Hz), 6.89 (m, 2H), 6.63 (m, 2H), 2.42 (s, 3H) and 1.84 (s, 3H). 

5 7.28 (d, 

.96 (d, IH, 

E 146 5"-chloro-N',4-dihydroxy-2,,-methyl-5,-(trifluoromethyl)-[l>^:2,,^,-terpheGyl3-3,-

carboximidamide 
R* = 5-c iloro-2-methylphenyl R2 - N-hydroxy carbaimidoyl | R3= CF3 j R* — H 

ES/MS m/z: 421.1 (pos. M + H), 418.6 (neg. M - H); 'II NMR (Acetone-d6, 500MHz): 5 7.76 (d> IH, 

J=1.4Hz), 7.69 (d, IH, J=1.4Hz), 7.24 (d, IH, J=2.2Hz), 7.14 (dd, IH, J=8.2,2.2Hz), 7.02 (d, IH, 

J=8.2Hz), 6.96 (m, 2H), 6.68 (m, 2H) and 1.85 (s, 3H). 

E 147 3"-chloro-N,,4-dihydroxy-2,'-methyl-5,-(trifluoromethyl)-[ljr:2',r'-terphenyl]-3'-

carboximidamide 

R' = 3 -chloro-2-methylphenyl R2 = N-hydroxy carbaimidoyl R5= CF3 

1 

II K
 

ES/MS m/z: 421.1 (pos. M +- H), 418.6 (neg. M - H); *H NMR (Acetone-d6, 500MHz 

J—1.4Hz), 7.69 (d, IH, J=1.4Hz), 7.26 (dd, IH, J=8.0,1.2Hz), 7.17 (dd, IH, 1-7.6,1.4] 

J=7.9Hz), 6.93 (m, 2H), 6.67 (m, 2H) and 1.88 (s, 3H). 

: S 7.76 (d, IH, 

lz), 7.10 (t, IH, 

E 148 5"-chloro-Nr,4-dihydroxy-2"-methoxy-5'-methyl-[l ,1 ':2', 1 "-terphenyll-S'-carboximidamide 

R5 = 5-c iloro-2-methoxyphenyl R2- N-hydroxy carbaimidoyl r- Me RS = H 

ES/MS m/z: 383.27 (pos. M + H), 381.24 (neg. M - H); *H NMR (Acetone-d6, 500MF 

1H, J—1.3Hz), 7.17 (d, IH, J=1.3Hz), 7.13 (dd, 1H, J=8.4,2.8Hz), 6.96 (d, IH, J-2.8H 

6.80 (d, IH, J=8.4Hz), 6.63 (m, 2H), 3.54 (s, 3H) and 2.40 (s, 3H). 

Iz): 5 7.25 (d, 

z:), 6.89 (m, 2H), 

E 149 2"~chloro-5"-fhioro-N,,4 ~dihydroxy-5'-methyl-[l, 11:2', 1 "-ter] Dhenyl}-3'-carbox midamide 

R! ~ 5-f uoro-2-methoxyphenyl R2 = N-hydroxy caibaimidoyl RJ=Me R5 = H 
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ES/MS m/z: 371.24 (pos. M + H), 369.32 (neg, M - H); 'H NMR (Acetone-d6, 500MHz): 5 7.32 (s, 
IH), 7.23-7.20 (m, 2H), 7.01-6.92 (m, 4H), 6.65 (m, 2H) and 2.43 (s, 3X1). 

E 150 N',4-dihydroxy-5,-methyl-[l,l,:2f,l,,-terphenyl]-3-carboximidamide 

R* = phenyl R2 = N-hydroxy carbaimidoyl R3=Me R =H 

ES/MS m/z: 317.2 (pos. M + H), 319.1 (neg. M-H); 'HNMR(Acetone-d6,500MHz) 

7.22 (s, IH), 7.14-7.08 (m, 5H), 6.84 (m, 2H), 6.61 (m, 2H) and 2.40 (s, 3H). 

: 5 7,24 (s, IH), 

E151 N,,4-dihydroxy-3",5,-dimethyl-[l}r:21,r'-terphenyl]-3'-carboximidamide 

R' = m-tolyl R2 == N-hydroxy carbaimidoyl RJ- Me R5 = H 

ES/MS m/z: 333.2(pos.M + H), 331.3 (neg,M-H); 'HNMR(Aceto»e-d6, 500MHz): 67.24( 

7.21 (S, IH), 7.02 (m, IH), 6.95 (d, IH, J=7.8Hz), 6.88 (m, IH), 6.85 (m, 2H), 6.61 (m, 2H), 2.4 

3H) and 2.17 (s, 3H). 

s, 1H), 

0(ss 

E 152 3,-cllioro-N"',4-dihydroxy-5'-methyl-{l,^:2',^'-telphenyI]-3, -carboximidamide . 

R' = 3-chlorophenyi R2 ~ N-hydroxy carbaimidoyl RJ~ Me = H 

ES/MS m/z: 353.3 (pos. M + H), 3514 (neg. M - H); JH NMR (Acetone-d6, 500MHz): 5 7.25 (s, IH), 

7.23 (s, IH), 7.16-7.11 (m, 3H), 7.04 (m, IH), 6.85 (m, 2H), 6.65 (m, 2H) and 2.41 (s> 3H). 

E 153 N1,4-dihydroxy-3,r-meth( 3xy-5'-methyl-[ 1,1' :2', 1 "-terphenyl]-3'-carboximidam] de 

R1 - 3-methoxyphenyl R2 = N-hydroxy carbaimidoyl RJ= Me R5 = H 

ES/MS m/z: 349.4 (pos. M + H), 347.2 (neg. M-H); 'HNMR (Acetone-d6,500MHz): 5 7.24 (s, IH), 

7.23 (s, IH), 7.04 (t, IH, X=7.9Hz), 6.87 (m, 2H), 6.72-6.64 (m, 3H), 6.63 (m, 2H), 3.62 (s, 3H) and 

2.40 (s, 3H). 

5 
E 154 4"-fluoro-N',4-dihydroxy-5'-(trifluoromethyl)-[l5r:2,,l"-terphenyl]-3,-carboximidamide 

Rl = 4-f uorophenyl R2 = N-hydroxy carbaimidoyl R3= CF3 j Rs = H 

ES/MS m/z: 391.24 (pos. M + H), 389.27 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 8 7.70 (s, 

IH), 7.68 (s, IH), 7.17 (m, 2H), 6.97 (m, 2H), 6.91 (m, 2H) and 6.69 (m, 2H). 

E 155 4"-chloro-N,,4-dihydrox ̂ -5-(trifluoromethyi)-[I,r:2',I"-terphenyI]-3r-cari boximidamide 

Rl - 4- chlorophenyl R2 = N-hydroxy carbaimidoyl j R3= CF3 J R! - H 
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ES/MS m/z: 407.2 (pos. M + H), 405.25 (neg. M - H);TH NMR (Acetone-d6, 500MHz): 5 7.70 (s, IH), 

7.68 (s, 1H)> 7.23 (m, 2H), 7.15 (m, 2H), 6.92 (m, 2H) and 6.69 (m, 2H). 

E 156 N',4-dihydroxy-2"-meth< 3xy-5,-(trifluoromethyl)-[ 1,1' :2', 1 "-terphenyIj-3-carboximidamide 

R3 = 2-methoxyphenyl R2 - N-hydroxy carbaimidoyl j RJ= CF3 R' = H 

ES/MS m/z: 403.21 (pos. M + H), 401.27 (neg. M-H); lHNMR (Acetone-d6,500MHz): 5 7.72 (d, 

IH, J=1.3Hz), 7.63 (d, IH, J=1.3Hz), 7.21 (m, IH), 7.02 (dd, IH, J=7.3,1.6Hz), 6.92 (m, 2H), 6.85-

6.80 (m, 2H), 6.63 (m, 2H) and 3.55 (s, 3H). 

E 157 4n-fluoro-N,J4-dihydroxy-2',-methoxy-5!-(trifluoromethyl)~[l,lt:2'tr'-terphenyl]-31-

carboximidamide 

R1 - 4-f hioro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl II n *T
\ R' = H 

ES/MS m/z: 421.2 (pos. M + H), 419.28 (neg. M - H); ]H NMR (Acetone-d6, 500MHz): S 7.71 (d, IH, 

J=L4Hz), 7.63 (d, IH, JO MHz), 7.04 (dd, IH, J=8.4, 6.7Hz), 6.93 (m, 2H), 6.68-6.64 (m, 311), 6.59 (m, 

IH) and 3.56 (s, 3H). 

E 158 j N',4-dihydroxy-2"-isopropyl-5'-(trifluoromethyl)-[l, 1 *:2\ 1 "-terphenyl}-3'-carboximidamide 

R = N-hydroxy carbaimidoyl F1T7 R = 2-isopropylphenyl = CFi R = H 

ES/MS m/z: 415.25 (pos. M + H), 413.32 (neg. M-H); lIINMR(Acetone-d6, 500MHz): 8 7.77 (d, 

IH, J=i.6Hz), 7.68 (d, IH, J=1.6Hz)f 7.29-7.23 (m, 2H), 7.17-7.11 (m, 2H), 6.95 (m, 2H), 6.65 (m, 2H), 

2.45 (mf IH), 1.00 (d, 3H, J=6.BHz) and 0.58 (d, 3H. J=6.SHz). 

E 159 2-(3,5-dimethylisoxazoM-yO-N'^'-dihydroxy-S -(trifluoromethyl)-fl, 1 r-biphenyl]-3 -

carboximidamide 

R1 = 3,5-dimethy lisoxazol-4-yl R1 = N-hydroxy carbaimidoyl | RJ= CF3 RS = H 

ES/MS m/z: 392.23 (pos. M + H), 390.31 (neg. M -H); lH NMR (MeOD, 500MHz): 5 7.75 (s, IH), 

7.73 (s, IH), 6.95 (m, 2H), 6.72 (m, 2H), 2.09 (s, 3H) and 1.86 (s, 3H). 

E 160 2-(3,5 -dimethyiisoxazoi 4-yl)4'-hydroxy-5-(trifluoromethy i)-[l,r-biphenyl]-3-carboxamide 

R1 - 3,5-dimethylisoxazol-4-yl R2 = carbamoyl RJ— CF3 Ri = H 

ES/MS 

(s, IH), 

m/z: 377.24(pos. M + H), 375.3 (neg. M-H); lHNMR (MeOD, 500MHz): 5 

6.95 (m, 2H), 6.73 (m, 2H), 2.11 (s, 3H) and 1.86 (s, 3H). 

7.79 (s, IH), 7.75 

-79-



WO 2013/017654 PCT/EP2012/065134 

E161 3M-cbloro-4-hydroxy-2"-methyl-5'-(trifluoromethyl)-[ 1, V:2\ r-terphenyI]-3'-c arboxaicide 

R1 = 3-chloro-2-methylphenyl = carbamoyl Ri== CF3 R5 = H 

ES/MS m/z: 406.21 (pos, M + H), 404.26 (neg. M ~ H); !H NMR (Acetone-d6, 500MHz): 8 7.81 (d, 

IH, J01.4Hz), 7.72 (d, IH, J=1.4IIz), 7.29 (dd, 1H, 1=1.9,1.4Hz), 7.18 (dd, IH, 1=7.7,1.4Hz), 7.13 (t, 

1H, J=7.8Hz), 6.96 (m, 2H), 6.68 (m, 2H> and 1.92 (s, 3H). 

E162 N',4-dihydroxy-2,,,5"-dii nethyl-5'-(trifluorometliyl)~[l,r:2l>r!-terphenyl]-3l-c£ irboximidamide 

Rl = 2,5-dimethylphenyl R2 - N-hydroxy carbaimidoyl il 8 R5 = H 

ES/MS m/z: 401.25 (pos. M + H), 399.46 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 6 7.75 (d, 

IH, J=1.3Hz), 7.67 (d, IH, J=1.3Hz), 7.03 (s, IH), 6.96-6.93 (m, 3H), 6.90 (d, IH, J=7.7Hz), 6.64 (m, 

2H), 2.22 (s, 3H) and 1.82 (s, 3H). 

E 163 N\4-dihydroxy-2M-methoxy-5l'-methyl-5,-(trifluoromethyl)~[l,^:2,,^,-terpllenyl]-3,-

carboximidamide 

Rl = 2-methoxy-5 -metby lphenyl R2 = N-hydroxy carbaimidoyl R3= CF3 R = H 

ES/MS m/z: 417.28 (pos. M + H), 415.33 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 5 7.71 (d, 

IH, J=1.7Hz), 7.62 (d, IH, J=1.7Hz), 7.01 (dd, 1H, .1=8.4, 1.9IIz), 6.93 (m, 2H), 6.83 (d, IH, J=1.9Hz), 

6.73 (d, III, J=8.4Hz), 6.64 (tn, 2H), 3.53 (s, 3H) and 2.14 (s, 3H). 2.22 (s, 3H) and 1.82 (s, 3H). 

E 164 2"-chloro-N,,4-dihydroxy-5"-methyl-5,-(trifluorometbyl)-[l, 

carboximidamide 

1 ':2', 1 "-terphenyi] -31-

R1 = 2-chloro-5 -methylphenyl R2 = N-hydroxy carbaimidoyl X li s II 

ES/MS m/z: 421.25 (pos.M + H), 419.31 (neg. M-H); JHNMR(Acetone-d6,500MHz): 

IH, J=1.6Hz), 7.67 (d, IH, J=1.6Hz), 7.12-7.10 (m, 2H), 7.05 (dd, IH, J=8.2,1.8Hz), 6.98 

6.66 (m, 2H) and 2.23 (s, 3H). 

5 7.78 (d, 

(m, 2H), 

E 165 1 S'-fluoro-N'^-dihydroxy -[1,1 \2\ 1 "-terphenyl]-3 '-carboximi damide 

R1 - phenyl R2 = N-hydroxy carbaimidoyl 

' il 
"k 

R1- H 

ES/MS m/z: 323.25 (pos. M + H), 321.41 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 5 7.19-7.15 

(m, 511), 7.12-7.09 (m, 2H), 6.87 (m, 2H) and 6.63 (m, 2H). 

E 166 5"-chloro-5'-fluoro-N,,4-dihydroxy-2"-methoxy-[lJ 1 ':2\ 1 "-terpheny l]-3 '-carboximidamide 



WO 2013/017654 PCT/EP2012/065134 

R15-chloro2-methoxyplieaiy] R2 = N-hydroxy carbaimidoyl RJ-F R5 = H 

ES/MS m/z: 387.21 (pos.M + It), 385.24 (neg. M-H); 'HNMR (Acfftone-d6, 500MHz): 8 7.20-7,11 

(m> 3H), 6.97 (d, IH, J=2.7Hz), 6.92 (m, 2H), 6.82 (d, IH, J=8.9Hz), 6.65 (m, 2H) and 3.55 (s, 3H). 

E 167 3",5'-difluoro-N',4-dihydroxy-2,,-methoxy-[ 1, r:2', 11,-terphenyl]-3'-carboximidamide 

R1 = 3-f uoro-2-methoxyphenyi R2 = N-hydroxy carbaimidoyl j Ri= F R5-H 

ES/MS m/z: 371.28 (pos. M + H), 369.32 (neg, M - H); 'H NMR (Acetone-d6, 500MHz): 5 7.21 (dd, 

IH, J—9.3, 3.0Hz), 7.15 (dd, IH, J=9.5, 3.0Hz), 7.00 (m, IH), 6.94 (m, 2H), 6.90-6.85 (m, 2H), 6.65 (m, 

2H) and 3.57, 3.56 (two s, 3H). 

E 168 3",5',5"-trifluoro-N,,4-di] lydroxy-t l,r:2',l "-terphenyl]-3'-ca] boximidamide 

R1 - 3,5-difluorophenyl = N-hydroxy carbaimidoyl R3=F R' = H 

ES/MS m/z: 359.23 (pos. M + H), 357.3 (neg. M-H); 'H NMR (Acetone-d6, 500MHz): 6 7.20 (m, 

2H)» 6.93 (m, 2H), 6.82 (m, IH) and 6.74-6.69 (m, 4H). 

E 169 3"K;hloro-5'55"-difluoro-N,,4-dihydroxy-[l,r:2,,l"-terphenyl]-3,-carboximidaniide 

R1 = 3-chloro5-fluorophenyl R = N-hydroxy carbaimidoyl R3=F R - H 

ES/MS m/z: 375.2 (pos. M + H), 373.3 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 5 7.22-7.18 (m, 

2H), 7.05 (m,IH), 6.95 (m, IH), 6.93 (m, 2H), 6.85 (m, IH) and 6.71 (m, 2H). 

E 170 51-fluoro-N',4-dihydroxy -2"-vinyl-[l ,1 ':2\ "-terphenyl]~3'-c< irboximidamide 

R1 = 2-vinylphenyl R2 = N-hydroxy carbaimidoyl RJ= F R* = H 

ES/MS m/z: 349.27 (pos. M + II), 347.45 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): 

IH, J=7.7Hz), 7.23 (dd, IH, J=9.2,2.8Hz), 7.21-7.11 (m, 4H), 6.86 (m, 2H). 6.58 (m, 2H), 

1H„ J-17.6,11.1 Hz), 5.46 (dd, 1H,J=17.6, 1.4Hz) and4.98 (dd, IH, J-ll.l, 1.4Hz), 

5 7.44 (d, 

6.43 (dd, 

E171 S'-chloro-N'^-dihydrox) ?-2",5 n-dimethyl-[l ,r:2',l "-terphenj d] -3'-carboximida mid a 

R1 = 2,5 -dimethylphenyl R2 = N-hydroxy carbaimidoyl R = CI R3 = H 

ES/MS m/z: 367.25 (pos. M + H), 365.29 (neg. M - H); 'H NMR (Acetone-d6,500MIiz): 8 7.46 (d, 
IH, J=2.6Hz), 7.39 (d, IH, J=2.6Hz), 6.99 (s, IH), 6.93-6.87 (m, 4H), 6.62 (m, 2H), 2.20 (s, 3H) and 
U2 (s, 3H). 
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E 172 N\4-dihydroxy-2",5"-dii nethyl-[l ,r:2',r-terphenyl]-31-carb oximidamide 

R1 = 2,5-dimethylphenyl R2=N-hydroxy carbaimidoyl R = H 

! 

II US
 

ES/MS m/z: 333.28 (pos. M + H), 331.34 (neg. M-H); 'H NMR (Acetone-d6, 500MHz): 5 7.47-7.38 

(m, 3H), 6.99 (s, IH), 6.91-6.86 (m, 411), 6.60 (m, 2H), 2.20 (s, 3H) and 1.82 (s, 3H). 

E 173 2"-chloro-4-hydroxy-51'-methyl-5'-(trifluoromethyI)-[l>l,:2,J l"-terphenyl]-3'-c arboxamide 

R1 = 2-c I I 

J R2 = carbamoyl RJ=CF3 R5 = H 

ES/MS m/z: 406.19 (pos. M + H), 404.26 (neg. M - H); 'H NMR (Acetone-d6,500MHz): 5 7.85 (d, 
1H, J=1.6Hz), 7,72 (d, IH, J=I.6Hz), 7.16 (d, IH, J=8.1Hz), 7.10 (d, IH, J=1.9Hz), 7.06 (dd, IH, J=8.1, 

1.9Hz), 7.00 (m, 211), 6.68 (m, 2H) and 2.23 (s, 3H). 

E 174 3,,-chloro-Nl,4-dihydroxy-5M-methyl-5,-(trifluoromethyl)-[l,r:2',r,-teiphenyl]-3t-

carboximidamide 

Rl = 3-chloro-5 -methylphenyl R2—N-hydroxy carbaimidoyl Rj=CF3 

ES/MS m/z: 421.2 (pos. M + H), 419.26 (neg. M -H); 'HNMR (Acetone-d6, 500MHz): 5 7.71 (s, IH), 

7.68 (s, 1H), 7.05 (s, IH), 6.97-6.92 (m, 4H), 6.70 (m, 2H) and 2.20 (s, 3H). 

E 175 2",5H-dichloro-N',4-dihy droxy-5'-(trifluoromethyl)-[l ,1':2',1 '-terphenyl]-3 '-ca rboximidamide 

R* - 2,5-dichlorophenyl R = N-hydroxy carbaimidoyl RJ= CF3 RS = H 

ES/MS m/z: 441.14 (pos, M + H), 439.19 (neg. M - H); 'H NMR (Acetone-d6,500MHz): 5 7.81 (d, 

IH, J=1.2Hz), 7.70 (d, 1H, J=I.2Hz), 7.32 (m, IH), 7.27-7.24 (m, 2H), 7.00 (m, 2H) and 6.70 (m, 2H). 

E 176 5 "-chloro-N,54-dihyd^ox, j'-2f,-methyl-[l ,1 ':2',1 "-terphenylj-S'-carboximidamid * 

RJ = 5-c iioro-2-methylphenyi R = N-hydroxy carbaimidoyl R"= H R5 = H 

ES/MS m/z: 353.26 (pos, M + H), 351.25 (neg. M-H); lH NMR (MeOD, 500MHz): 8 7.50-7.43 (m, 

3H), 7.25 (d, IH, J=2.3Hz), 7.08 (dd, III, J-8.2,2.3Hz), 6.95 (d, 1H, J=8.2Hz), 6.86 (m, 2H), 6.56 (m, 

2H) and 1.81 (s, 3H). 

5 

E 177 

- 82 -
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R1 = 5-chIoro-2-methpxyphenyi R2« N-hydroxy carbaimidoyl R3=H R' = H 

ES/MS m/z: 369.22 (pos. M + H), 367.32 (neg. M-H); 'H NMR (MeOD, 500MHz): 5 7.49-7.4 

3H), 7.17 (dd, IH, 1=8,9,2.8Hz), 6.99 (d, IH, J=2.8Hz), 6.86 (a, 2H), 6.80 (d, IH, J=8.9Hz), 6.. 

2H) and 3.57 (s, 3H). 

3 (m, 

57 (m, 

E 178 3",5"-difluoro-N,,4-dihy( iroxy-51-methyl-[l ,1':2'5r'-terpheiiy l]-3 !-carboximida mid 

R1 - 3,5-difiuorophenyl R2 = N-hydroxy carbaimidoyl R3= Me Rs - H 

ES/MS m/z: 355.28 (pos. M + H), 353.32 (neg.M-H); lHNMR(Acetone-d6,500MHz): 5 7.26 (s, 

III), 7.24 (s, IH), 6.89 (in, 2H), 6.78 (s, IH), 6,73-6.67 (m, 4H) and 2.42 (s, 3H). 

E 179 3">5"-difluoro-4-hydroxy-5'-methyl-[l ,1''2 1 "-terphenyi] -3 '-carboxamide 

R1 = 3,5~di fluorophenyl R2 = carbamoyl Ri= Me — H 

ES/MS m/z: 340.25 (pos. M+H), 338.29 (neg. M -

IH), 7.25 (s, 1H), 6.91 (m5 2H), 6.81 (s, IH), 6.73-

- H); jH NMR (Acetone-d6, 500MHz): 8 7,30 (s, 

5.68 (m, 4H) and 2.43 (s, 3H). 

E180 3"-chloro-4-hydroxy-5"-methyl-5'-(trifluo romethyl)-[l,l':2', L "-terphenyl]-3 -c arboxamide 

R1 = 3-chloro-5-methylphenyl R = carbamoyl RJ=CF3 R5 = H 

ES/MS m/z: 406.22 (pos. M + H), 404.26 (neg. M 

IH), 7.70 (s, 1H)J 7.09 (s, IH), 6.98-6.94 (m, 4H), 

-H); 'HNMR (Acetone-d6, 500MHz): S 7.76 (s, 

5.72 (m, 2H) and 2.22 (s, 3H). 

E 181 2!'55Michloro-4~hydroxy-5'-(trifiuoromethyl)"[l,r:2,,r'-terpbenyl]-3,-carboxamide 

Rl = 2,5-dichlorophenyl R2 = carbamoyl R - CF3 R5 = H 
ES/MS m/z: 428.12 (pos. M + H), 426.18 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): 5 7.89 (d, 

IH, J=1.4Hz), 7.75 (d, IH, J=1.4Hz), 7.32-7.27 (m, 3H), 7.02 (m, 2H) and 6.72 (m, 2H). 

E182 3",5,,-dichloro-N,,4-dihy droxy-5'-(trifluoromethyl)-[ 1,1' :2\ 1 "-terphenyi]-3-ca rboximidamide 

R1 = 3,5 -dichloropheny 1 R2= N-hydroxy carbaimidoyl RJ= CF3 R5 = H 

ES/MS m/z: 441.14(pos. M + H), 439.25 (neg. M-H); *HNMR(Acetone-d6, 500MHz): 6 7,74 (d, 
IH, J=1.6Hz), 7.71 (d, IH, J=1.6Hz), 7.31 (t, IH, J=1.9Hz), 7.14 (d, 2H, J=1.9Hz), 6.97 (m, 2H) and 
6.74 (m, 2H). 
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E183 3^5"-dichloro-N^-dihydroxy~5'-methyl-[l,l ':2'51 "-terphenj dJ-S'-carboximidamide 

Rl= 3,5-dichlorophenyl R2 = N-hydroxy carbaimidoyl RJ= Me | R5 - H 

II
I 

2 
» m/z: 387.19 (pos.M + H), 385.27 (neg. M-H); 'HNMR(Acetone-d6, 500MHz): 5 7.27 (m, 

4 (m, IH), 7.22 (t, IH, 102.1Hz), 7.06 (4 2H, J=2.1Hz), 6,89 (m, 2H), 6.70 (m, 2H) and 2.42 (s, 

E 184 2-(3,5-dimethyIisoxazoI-4-yI)-2f-fluoro-Nf,4'-dihydroxy-5-(trifluoromethyI)-[l,r-biphenyl]-3-

carboximidamide 

R1 = 3,5-dimethylisoxazol-4-yl RL = N-hydroxy carbaimidoyl R ~ CF3 

| 
j 

. li 

ES/MS m/z: 450.21 (pos. M + H), 408.29 (neg. M - H); 'H NMR (Acetone-d6, 500MI-

1H, J~ 1.9Hz), 7.73 (d, IH, J=1.9Hz), 7.08 (t, IH, J=8.7Hz), 6.68 (dd, IH, J=8.7,2.3Hz 

J=11.8,2.3Hz), 2.03 (s, 3H) and 1.90 (s, 3H). 

lz): 5 7.83 (d, 

), 6.54 (dd, IH, 

E1S5 2-(3,5-dimethylisoxazol-4-yl)-2-fluoro-4,-hydroxy-5-(trifliioromethyl)-[U'~biphenyl]-3-

carboxamide 

R! = 3,5-dimethylisoxazol-4-yl R2 = carbamoyl R = CF3 R5 - F 

ES/MS m/z: 395.22 (pos. M + H), 393.28 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 5 7.88 (d, 

IH, J= 1.8Hz)., 7.77 (d, IH, M.8IIz), 7.10 (t, IH, J-8.6Hz), 6.69 (dd, IH, J=8.65 2,4Hz), 6.55 (dd, IH, 

J=11.8,2.4Hz), 2.07 (s, 3H) and 1.92 (s, 3H). 

E 186 3",5"-difluoro-N,,4-dihydroxy-[l,r-2,>r,-terphenyl]-3,-carboxiraidamide 

R1 = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl RJ= H R — H 

ES/MS m/z: 341.23 (pos. M + H), 339.33 (neg. M - H); lH NMR (MeOD, 500MHz): 5 7.49-7.43 (ms 

3H), 6.86 (m, 2H), 6.76-6.70 (m, 3H) and 6.62 (m, 2H). 

5 

E187 3",5"-difluoro-4-hydrox3 ̂-[1,1 ':2', i "-terphenyl]-3 '-carboxam ide 

R1 = 3,5-difluorophenyl R = carbamoyl R5 = H 

ES/MS m/z: 326.24 (pos. M + H), 324.29 (neg. M ~ II).; NMR (Acetone-d6, 500MHz): 8 7.51-7.47 

(m, 2H), 7.44 (m, IH), 6.93 (m, 2H), 6.83 (m, IH) and 6,76-6.69 (m, 4H). 

E188 3
 

I £
 

0
 3
 k 1

 Cu
 I ^-2"-methoxy-[ 1,1 ':2\ 1 "-terphenyl]-3f-carboximidami de 

-84-
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R1 = 3-fluoro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl R3=H Rs = H 

ES/MS m/z: 353.26 (pos. M + H), 351.32 (neg. M-H); 'H NMR (MeOD, 500MHz): t 

3H), 7.01 (m, 1H), 6.93-6.86 (m, 4H), 6.60 (m, 2H) and 3.57, 3.56 (two s, 3H). 

7.52-7.45 (m, 

E189 3"-fluoro-4-hydroxy-2"-i nethoxy-[ "-terphenyl]-3'-ca rboxamide 

uoro-2-methoxyphenyl R2 = carbamoyl R3=H R' = H 

ES/MS m/z: 338.27 (pos. M 4- II), 336.28 (neg. M-H); 'HNMR(Acetone-d6, 500MHz): 5 7.53 (dd, 

IH; J-7.6,1.5Hz), 7.46 (t, IH, J=7.6Hz), 7.41 (dd, 111,1=7,6,1.5Hz), 7.00 (m, IH), 6.94 (m, 2H), 6.91-

6.86 (m, 2H), 6.65 (m, 2H) and 3.60,3.59 (two s, 311). 

E190 2"-ethyl-N',4-dihydroxy -[ 1,121 n-terphenyl]-3 '-carboximic •amide 

R! = 2-ethylphenyl R2 = N-hydroxy carbaimidoyl Rj=H R5 = H 
ES/MS m/z: 333.32 (pos. M + H), 331.44 (neg. M - H); l'B NMR (MeOD, 500MHz): 

3H), 7.21-7.18 (m, 2H), 7.13-7.08 (m, 2H), 6.86 (m, 2H), 6.52 (m, 2H), 2.28 (mt IH), 

0.89 (t, 3H, J=7.6Hz). 

5 7.53-7.45 (m, 

2.09 (ra, IH) and 

E191 4"-chloro-2"-fluoro-N\4 -djhydroxy-5,-methyl-[l,r:2',r,-terphenyl]-3,-carbox -tnidamide 

Rl = 4-chloro-2-fluorophenyl Ri = N-hydroxy carbaimidoyl 

1 II &
 R5 = H 

ES/MS m/z: 371.24 (pos. M + H) 

IH), 7.22 ($, IH), 7.18 (t, IH, J08 

(m, 2H), 6.66 (m, 2H) and 2.09 (s 

369.28 (neg. M —H); !H NMR (Acetone-d6, 500MHz): 5 7.31 (s, 

.1Hz), 7.05 (dd, IH, J—8.4, 2.0Hz), 6.07 (dd, IH, J=9,4,2.0Hz), 6.89 

»3H). 

E 192 4"-chloro-3"-fiuoro~N',4 •dihydroxy-5'-methyl-[ 1.1 \2\ 1 "-terj )henyl]-3'-earboxi midamide 

R1 = 4-chloro-3-fluorophenyl R2 = N-hydroxy carbaimidoyl R3= Me R5 = H 

ES/MS m/z: 371.24 (pos. M + H), 369.19 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 5 7.28-7.23 

(m, 3H), 7.01 (dd, IH, J-10.6, 1.9Hz), 6.91-6.86 (m, 3I-I), 6.67 (m, 2H) and 2.09 (s, 3H). 

E 193 N',4-dihydroxy-2,,-meth Dxy-[l,r:2', 1 "-terphenyi] -3 '-carboxj Lmidamide 

R1 = 3 -methoxyphenyl R2 = N-hydroxy carbaimidoyl R3=H Rs = H 

ES/MS m/z: 335.28 (pos. M + H), 333.35 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 8 7.53-7.45 
(m, 3H), 7.21-7.18 (m, 2H), 7.13-7.08 (m, 2H), 6.86 (m, 2H), 6.52 (m, 2H), 2.28 (m, IH), 2.09 (m, IH) 
and 0.89 (t, 3H, J=7.6Hz), 

-85-
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E194 5T-chloro-N',4-dihydrox> '-2"-methoxy-[l, 1 f:2\ 1 "-terphenyl]-J'-carboximidami ie 

R1 - 3-methoxyphenyl R2 = N-hydroxy carbaimidoyl R3= CI R5=H 

ES/MS m/z: 369.21 (pos. M + H), 367.27 (neg. M - H); 'H NMR (Acetone-d6,500MHz): 5 7.43 (d, 

IH, J—2.2Hz), 7.35 (d, 1H, J=2.2IIz), 7.18 (m, IH), 6.97 (dd, IH, J=7.4,1.7Hz), 6.89 (m, 2H), 6.82 (d, 

IH, J—8.2Hz), 6.78 (m, IH), 6.61 (m, 2H) and 3.55 (s, 3H). 

E 195 4"-fluoro-N',4-dihydrox^ /-2"-methoxy-[l, 1 f:2', 1 "-terphenyl]-3'-carboximidami de 

R1 = 4-f uoro-2-methoxyphenyl R2 =» N-hydroxy carbaimidoyl RJ=H R' = H 

ES/MS m/z: 353.26 (pos. M + H), 351.31 (Beg. M-H); 'HNMR (Acetone-d6,500MHz): 5 7.42 (dd, 

IH, J=7.3,1,9Hz), 7.40 (t, IH, J=7.3Hz), 7.34 (dd, IH, 1=7.3,1.9Hz), 6.98 (t, IH, J=7.8Hz), 6.88 (m, 

2H), 6.64-6.60 (m, 3H), 6.54 (m, IH) and 3.55 (s, 3H). 

E196 5'-chloro-4"-fluoro-N',4-dihydroxy-2,,-methoxy-[I,r:2t,r-terphenyI]-3'-carboximidaniide 

Rl = 4-fiuoro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl R3= CI R= H 

ES/MS m/z: 387.19 (pos. M + H), 385.27 (neg. M-H); NMR (Acetone-d6, 500MHz): 8 7.42 (d, 

IH, J=2.2Hz), 7.35 (d, IH, J=2.2Hz), 6.99 (dd, IH, J-8.5, 6.9Hz), 6.89 (, m, 2H), 6.66-6.61 (m, 3H), 

6.56 (m, IH) and 3.55 (s, 3H). 

E197 31'-chloro-N',4-dihydrox /-5',5"-dimethyl-[l,r:2',r'-terphen) 4]-3F-carboxiroida mide 

R1 = 3-chloro-5-methylphenyl R2 = N-hydroxy carbaimidoyl R3= Me 1
 

I! W
 

ES/MS m/z: 367.25 (pos. M + H), 365.31 (neg. M-H); *HNMR(Acetone-d6, 500Mt 

IH), 7.21 (s, IH), 6.98 (s, IH), 6.91 (s, IH), 6.88-6.85 (m, 3H), 6.65 (m, 211), 2.40 (s, 3 

3H). 

Iz): 8 7.24 (s, 

H) and 2.17 (s, 

E 198 2",5"-dichIoro-N,,4-dihydroxy-5,-methy]-[l 1 "~teiphenyl]-3 '-carboximidamide 

R = 2,5-dichlorophenyl ' = N-hydroxy carbaimidoyl R = Me R = H 

ES/MS m/z: 387.19(pos. M + H), 385.2 (neg, M-H); 'HNMR(Acetone-d6, 500MHz): 6 7.33 (d, IH, 

J=t OIIz), 7.23-7.17 (m, 4H), 6.93 (m, 2H), 6.65 (m, 2H) and 2.43 (s, 3H). 

E 199 3!',5"-difiuoro-4-hydrox) '-S'-(trifluoromethyI)-[lir;2\ l"-ter| )henyl]-3'-carbox2 smide 

R3 = 3,5-difhiorophenyi R2 = carbamoyl R' CF, H
i ii 

-86-



WO 2013/017654 PCT/EP2012/065134 

ES/MS m/z: 394.19 (pos. M + H), 392.25 (neg. M-H); JHNMR (Acetone-d6, 500MHz): 8 7.78 (s, 
IH), 7.73 (s, 1H), 7.00 (m, 2H), 6.91 (m, IH), 6.81 (m, 2H) and 6.74 (m, 2H). 

E 200 N',4-dihy droxy-4",5,-dimethyl-[l,r:2Vr'-teiphenyl]-3f-carboximidamide 

Rl = p-tolyj R2= N-hydroxy carbaimidoyl |RJ=Me RS = H 

ES/MS m/z: 333.3 

7.19 (s, IH), 6.99-

(pos. M + H), 

6.94 (m, 4H), 6 

331.23 (neg. M - H); JH NMR (Acetone-d6, 500MHz): 8 7.23 (s, IH), 

.85 (m, 211), 6.62 (m, 2H), 2.39 (s, 3H) and 2.25 (s, 3H). 

E 201 | N',4-dihydroxy-2",4",5'-l iimethyl-[l, 1 u.2\ 1 "~terphenyl]-3 '-cz irboximidamide 

R1 = 2,4-dimethylphenyl R2 = N-hydroxy carbaimidoyl R3- Me Rb = H 

ES/MS m/z: 347.31 (pos. M + H), 345.27 (neg. M - II); 'H NMR (Acetone-d6, 500MHz): 5 7.27 (d, 

IH, J-l.cHz), 7.20 (d, IH, J=1.4Hz), 7.01 (d, IH, J=7.7Hz), 6.90-6.84 (tn, 3H), 6.60 (i n, 2H), 2.40 (s, 

3H), 2.22 (s, 3H) and 1.83 (s, 3H). 

E 202 4"-fluoro-N,,4-dihydroxy~5,-methyl-[l,r:2',l',-terphenyl]-3,-carboximidamide 

RJ = 4-f 1 I RJ — N-hydroxy carbaimidoyl Ri= Me R5 = H 

ES/MS m/z: 337.24 (pos. M + H), 335.37 (neg. M - H); JH NMR (Acetone-d6, 500MHz): 5 7.23 (s, 

IH), 7.22 (s, IH), 7.10 (m, 2H), 6.90 (m, 2H), 6.84 (m, 2H), 6.64 (m, 2H) and 2.40 (s, 3H). 

E 203 2",4"-difluoro-N',4-dihydroxy-5,-methyl-[l ,r:2', 1 "-terphenyl]-3,-carboximidamide 

R1 = 2,4 -difhiorophenyl R2 = N-hydroxy carbaimidoyl 4) s 1! P4 S7=H 

ES/MS m/z: 355.28 (pos. M + H), 353.33 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): 5 7.29 (s, 

IH), 7.22 (s, IH), 7.19 (m, IH), 6.89 (m, 2H), 6.82 (m, IH), 6.73 (m, IH), 6.65 (m, 2H) and 2.42 (s, 

3H). 

E 204 5"-chIoro-5,-fluoro-N,,4-dihydroxy-2"-methyl-[l,r:2l,r,-terphenyl]-3'-carboximidamide 

R1== 5-c iloro-2 -methylpheny 1 j R2 — N-hydroxy carbaimidoyl R3=F R5 - H 

ES/MS m/z: 371.24 (pos. M + H), 369.16 (neg. M-H); 'HNMR(Acetone-d6, 500MHz): 

IH, J=9.0,2.8Hz), 7.19-7.17 (m, 2H), 7.10 (dd, IH, J=8.2,2.4Hz), 6.98 (d, IH, J08.2H*), 6 

6.66 (m, 211) and 1.84 (s, 3H). 

5 7.22 (dd, 

.92 (m, 2H), 

E205 5,,5"-difluoro-N,,4-dihydroxy-2"-methoxy-[l,r4.2,,l"-terphei tiylj-3 '-carboximic iam ide 
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R1= 5-fhioro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl Ra=F Ri = H 

ES/MS m/z: 371.26 (pos. M + H), 369.19 (neg. M - H); TH NMR (Acetone-d6, 500MHz): 

1H, J-9.0,2,6Hz), 7.13 (dd, IH, J=9.6,2.9Hz), 6.94-6.89 (m, 3H), 6.81-6,75 (m, 2H), 6.65 

3.53 (s, 3H). 

57.18 (dd, 

(m, 2H) and 

E 266 2"-chloro-5'-fluoro-N',4-dihydroxy-5n-methyl-[ 1, V:2\ 1,1-lerphenyl]-3 '-carboximidamide 

Rl = 2-chloro-5-methylphenyl R = N-hydroxy carbaimidoyl R*=F r-H 
ES/MS m/z: 371.24 (pos. M + H), 369.17 (neg. M-H); lH NMR (Acetone-d6, 500MHz): 8 7.23 (dd, 

IH, J=9.1, 2.8Hz), 7.16 (dd, IH, J=9.4,2.8Hz), 7.09-7.07 (m, 2H), 7.01 (dd, IH, 1=8.2,2.4Hz), 6.94 

(m, 2H), 6.63 (m, 2H) and 2.21 (s, 3H). 

E 207 2n,5,l-dichloro-5,-fluoro-N',4-dihydroxy-[l,r:2'jr,-terphenyl]-3,-carboximidamide 

Rl = 2,5-dichlorophenyl R2 = N-hydroxy carbaimidoyl RJ=F R5 = H 

ES/MS m/z: 391.18; 393.20 (pos.M + H), 389.07; 391.10 (neg.M-H); 5HNMR(Acetone-d6, 

500MHz): 8 7.29-7.17 (m, 5H), 6.96 (m, 2H) and 6.67 (m, 2H). 

E 208 5,-fluoro-N,,4-dihydroxy-2"-methoxy-[l,l':2,)ln-terphenyl]-3,-carboximidamide 

R1 = 2-methoxyphenyl R2 - N-hydroxy carbaimidoyl RJ=F R5 = H 

ES/MS m/z: 353.26 (pos. M + H), 351.21 (neg. M-H); lH NMR (Acetone-d6, 500MHz): 5 7.19-7.16 

(m, 2H), 7.11 (dd, IH, 1=9.5,2.6Hz), 6.96 (dd, lHt J=7.5, 1,7Hz), 6.89 (m, 2H), 6.82 (d, IH, J=8.3Hz), 

6.77 (t, 1H, J=7.5Hz), 6.61 (m, 2H) and 3.55 (s, 3H). 

E 209 4"JS'-difluoro-N,,4-dihyc roxy-2M-methoxy-[l ,r:2',ri-terphei iyl}-3 '-carboximidamide 

Rl = 4-f uoro-2-methoxyphenyl R = N-hydroxy carbaimidoyl R3=F j R* = H 

ES/MS m/z: 371.26(pos.M + H), 369.17 (neg. M-H); NMR(Acetone-d6, 500MHz): 5 7.17 (dd, 

IH, J—9.3, 3,0Hz), 7.12 (dd, IH, JM9.5, 2.7Hz), 6.97 (dd, IH, J=8.4, 6.9Hz), 6.89 (m, 2H), 6.65-6.61 

(m, 3H)> 6.55 (m, IH) and 3.55 (s, 3H). 

210 5'-fluoro-Nf,4-dihydroxy-2M,5,t-dimethyl-[l,r:2,,l,,-terphenyl]-3,-carboximidamide 
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Rl = 2,5-dimethylphenyl R2 = N-hydroxy carbaimidoyl RJ=F R5 = H 

ES/MS m/z: 351.3 (pos. 3S 

IH, J-9.3,2.9Hz), 7.16 (t 

3H) and 1.81 (s, 3H). 

1 + H), 349.23 (neg. M - H); ]H NMR (Acetone-d6,500MHz): 6 7.21 (dd, 

Id, IH, J—9.8,2.9Hz), 6.98 (s, 1H)# 6.93-6.87 (m, 4H), 6.62 (tn, 2H), 2.20 (s, 

E 211 5'-fluoro-Nl,4-dihydroxy-2"-methoxy-5"-methyl-[l,r:2',r,-terphenyi]-3,-carboximidamide 

R1 = 2-methoxy~5-methylphenyl R2 = N-hydroxy carbaimidoyl j R3= F R' = H 

ES/MS m/z: 367.32 (pos. M + H), 365.21 (neg. M -H); 'H NMR (Acetone-d6, 500MHz): 8 7.16 (dd, 

IH, J-9.3,2.7Hz), 7.10 (dd, IH, 1=9.6,2.7Hz), 6.98 (dd, IH, J=8.3S 2.1Hz), 6.91 (m, 2H), 6.78 (d, IH, 

J=2.1Hz), 6.71 (d, IH, J=8.3Hz), 6.61 (m, 2H), 3.53 (s, 3H) and 2.13 (s, 3H), 

E 212 N',4-dihydroxy-2"-meth( )xy-5"-methyl-[l, 1 ':2',I "-terphenyi: -3'-carboximidam ide 

R5 = 2-methoxy-5-methylphenyl R2 = N-hydroxy carbaimidoyl R3=H R'-H 

ES/MS m/z: 349.4 (pos. M + H), 347.2 (neg. M - H); lH NMR (MeOD, 500MHz): 8 7.50-7.42 (m, 3H), 

7.01 (dd, IH, J—8.7,2.3Hz), 6.86 (m, 2H), 6.78 (d, IH, J-2.3Hz), 6.74 (d, IH, J=8.7Hz), 6.54 (m, 2H), 

3.56 (s, 3H) and 2.14 (s, 3H). 

E 213 N',4-dihydroxy-2"-methoxy-5,,5"-dimethyl-[ 1,1 ':2\ 1 "-terphenyi] -3-carboximidamide 

= 2-methoxy-5 -methylphenyl R = N-hydroxy carbaimidoyl R3=Me 

ES/MS m/z: 363.33 (pos. M + H), 361.36 (neg. M - H); lH NMR (Acetone-d6, 500MHz): S 7.23 (s, 

IH), 7.15 (s, IH), 6.94 (dd, IE, J=8,l, 2.0Hz), 6.88 (m, 2H), 6.76 (d, IH, J=2.0Hz), 6.69 (d, IH, 

J=8.1Hz), 6.59 (m, 2H), 3.52 (s, 3H), 2.39 (s, 3H) and 2.12 (s, 3H). 

5 

E 214 4"-fluoro-N,,4~dihydroxy-2"-methoxy-5,-methyl-[l,r:2l,l"-terphenyl]-3'-carboximidaimde 

R1 = 4~f uoro-2-methoxyphenyl R2 - N-hydroxy carbaimidoyl R3=Me R5 = H 

ES/MS m/z: 367.3 (pos. M + H), 365.26 (neg. M - H); !H NMR (Acetone-d6, 500MHz): 5 7.23 (s, IH), 

7.16 (s, IH), 6.95 (m, IH), 6.87 (m, 2H), 6.63-6.59 (m, 3H), 6.53 (m, IE), 3.55 (s, 3H) and 2.39 (s, 3H). 

E 215 | 2"-chloro~N,,4-dihydroxy-5',5"-dimethyl-[l,r:2',r,-terphenyl]-3,-carboximidamide 

R1 = 2-chloro-5-methylphenyl R2 = N-hydroxy carbaimidoyl R3=Me R' = H 

-89-
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ES/MS m/z: 367.25 (pos. M + H), 365.27 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 8 7.29 (s, 

IH), 7.21 (s, IH), 7,07-7.05 (m, 2H), 6.98 (dd, IH, J=8.1, 2.2Hz), 6.92 (m, 2H), 6.61 (m, 2H), 2.42 (s, 

3H) and 2.20 (s, 3H). 

E 216 N,!4-dihydroxy-5,-meth.yl-2"-(trifluoromethoxy)-[l,r:2,,V,-t erphenyl]-3'-carb 3xim ddamide 

R1 = 2-(trifluoromethoxy)phenyl R2 = N-hydroxy carbaimidoyl RJ=Me R" = H 

ES/MS m/z: 403.21 (pos. M + H), ̂  

(m, 3H), 7.23 (d, IE, J=1.4Hz), 7.1 

3H). 

01.26 (neg. M-H); !HNMR (Acetone-d6, 500MHz): 

6 (m, IH), 7.05 (m, IH), 6.85 (m, 2H), 6.61 (m, 211) ant 

5 7.34-7.26 

12.42 (s, 

E 217 N1J4-dihydroxy-21,-methoxy-5,-methyl-[l,r:2,Jl"-terphenyl] -3-carboximidamj de 

R1 = 2-methoxyphenyl R2 - N-hydroxy carbaimidoyl R3=Mc fo
 ii SC
 

ES/MS m/z: 349.27 (pos. M + H),: 547.33 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): 8 7.24 (s5 

IH), 7.18-7.13 (m; 2H), 6.94 (dd, 1 H, J=7.4,1.7Hz), 6.87 (m3 2H), 6 80 (dd, IH, J—8.1 , 0.5Hz), 6.76 

(m, IH), 6.59 (m, 2H), 3.54 (s, 3H) and 2.39 (s, 3H). 

E 218 3",5"-difluoro-N',4-dihydroxy-5,-methoxy-[l, 1 ';2^ P-terphei iyl]-3'-carboximidamide 

R1 == 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl Rj=Methoxy IT = H 

ES/MS m/z: 371.24 (pos. 
2.7 Hz, IH), 6.95 (d,J = 2 

(s, 3H). 

VI + H), 369.27 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 8 7.00 (d, J = 

.8 Hz, IH), 6.91 (m, 2H), 6.76 (m, J = 2.9 Hz, IH), 6.71-6.64 (m, 4H), 3.90 

E 219 5"-fluoro-N'?4-dihydroxy-2",5 r-dimethoxy-[ 1,1 ':2',1 "-terphei ayll-S^carboximic iamide 

R1 - 5-f uoro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl R3=Methoxy R5 = H 

ES/MS m/z: 383.23 (pos. M + H), 381.27 (neg. M - H); !H NMR (Acetone-d6, 500MHz): 8 6.99 (d, J = 

2.8 Hz, 1H), 6.93-6.86 (m, 4H), 6.76 (dd, J = 4.6, 9.0 Hz, IH), 6.73 (dd, J = 3.2, 9.1 Hz, 1H), 6.63 (m, 

2H)f 3.88 (s, 3H), 3.52 (s, 3H). 

E 220 2-(5-fluoro-2-methoxypyridm-3-yl)-N,,4'-dihydroxy-5-methyl-[l,r-biphenyl]-3* 

carboximidamide 

-90-
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Rl = 5-fluoro-2-methoxypyridin-3-yl R2 - N-hydroxy carbaimidoyl RJ~Me Ri = H 

ES/MS m/z: 368.23 (pos. M + H), 366.27 (neg. M-H); *H NMR (Acetone-d6,500MHz): 8 7.83 (d, 

1H, J=3.0Hz), 7.28 (d, IH, J=L8Hz), 7.20-7.18 (m, 2H), 6.89 (m, 2H), 6.66 (m, 2H), 3 .59 (s, 3H) and 

2.42 (s, 3H). 

E221 Nr,4'-dihydroxy-5-methyl-2-( 2-methylpyridin-3-yl)~[ 1,1 '-bipb enyl]-3-carboxi tnidan aide 

R1 = 2-methylpyridin-3-yi R^ = N-hydroxy carbaimidoyl RJ=Me R5 = H 

ES/MS m/z: 334.23 (pos. M + H), 332.28 (neg. M-H); 'H NMR (Acetone-d6, 500MHz): 8 

IH, 1=4.8,1.7Hz), 7.49 (dd, IH, J=7.6,1.7Hz), 7.30 (s, IH), 7.25 (s, IH), 7.03 (dd, IH, J=7. 

6.86 (m, 2H), 6.62 (m, 2H), 2.43 (s, 3H) and 2.08 (s, 3H). 

8.23 (dd, 

6, 5.0Hz), 

E222 N',4'-dihydroxy-2-(2-melhoxypyridm-3-yl)-5-methyl-[l,r-biphenyl]-3-carboximidamide 

R1 - 2-methoxypyridm-3-yl R^ = N-hydroxy carbaimidoyl R*=Me R* = H 

ES/MS m/z: 350.25 (pos. M + H), 348.28 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 8 7.95 (dd, 

IH, J=5.1,1.9Hz), 7.30 (dd, IH, J=6.9, 1.9Hz), 7.26 (s, IH), 7.18 (s, IH), 6.86 (m, 2H), 6.76 (dd, IH, 

J*=7.3, 5.1Hz), 6.62 (m, 2H), 3.63 (s, 3H) and 2.41 (s, 3H). 

E 223 2-(3,5-dimethyiisothiazoi-4-y l)-N',4'-dihydroxy-5-methyl-[l, -biphenyl]-3-c? irboximidamide 

R1= 3,5-dimethyIisothiazol-4-yl R2 = N-hydroxy carbaimidoyl RJ=Me Rs = H 

ES/MS m/z: 354.5 (pos. M + H), 352.6 (neg.M-H); JHNMR(Acetone-d6, 500MHz] 

(m, 3H), 7.09-7.07 (m, 2H), 6.99 (d,J = 2.8 Hz, IH), 6.94 (d, J = 2.8 Hz, IH), 6.86 (m, 

2H), 3.88 (s, 3H). 

: 8 7.14-7.11 

2H), 6.61 (m, 

£224 N',4-dihydroxy-5 -met] ioxy-[l,l ':2',r'-terphenyl]-3'-carbo) umidaxnide 

R1 = phenyl R^ = N-hydroxy carbaimidoyl R*~Methoxy R5 = H 

ES/MS m/z: 335.28 (pos. M + P 

(m, 3H), 7.09-7.07 (m, 2H), 6.9? 

2H), 3.88 (s, 3H). 

), 333.29 (neg. M-H);'HNMR(Acetone-d6, 500MHz): 8 7.14-7.11 

5 (d, J = 2.8 Hz, IH), 6.94 (d, J = 2.8 Hz, IH), 6.86 (m, 2H), 6.61 (m, 

E 225 2-(3,5-dimethylisothia £ol-4-yl)-4'-hydroxy-5-methyl-[l, 1' -biphenyl] -3 -carbo? camide 
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R1 = 3,5-dimethylisothiazol-4-yl 
'K 

R = carbamoyl RJ=Me R1 = H 

ES/MS m/z: 339.2 (pos. M + H), 337.29 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 8 7.39 (d, J « 

1.0 Hz, IH), 7.31 {d, J = 0.9 Hz, 1H), 6.88 (m, 2H), 6.69 (m> 2H), 2.45 (s, 3H), 2.16 (s, 3H) and 2.02 (s, 

3H). 

E 226 5-chloro-2-(5-fluoro-2-methoxypyridin-3-yl)-N,,4,-dihydroxy-[l ,r-biphenyl]~3-

carboximidamide 
R1 = 5-f uoro-2-methoxypyridin-3-yl R2 = N-hydroxy carbaimidoyl R3=C1 R5 = H 

ES/MS m/z: 388.17 (pos. M + H), 386.24 (neg. M - H); !H NMR (Acetone-d6, 500MHz): 8 7.86 (d, J = 

3.0 Hz, IH), 7.47 (d, J = 2.3 Hz, IH), 7.39 (d, J = 2.3 Hz, IH), 7.25 (dd, J = 3.0,8.5 Hz, IH), 6.92 (m, 

2H), 6.69 (m, 2I-I) and 3.60 (s, 3H). 

E227 2-(5-fluoro-2-methoxypyridin-3-yl)-4,-hydroxy-5-methyI-[l, 1 '-biphenyt]-3-carboxamide 

Rl ~ 5-f uoro-2-methoxypyridin-3-yl R = carbamoyl R5 = H 

ES/MS m/z: 368.23 (pos. M + H), 366.3 (neg. M-H); *HNMR(Acetone-d6, 500MHz): 8 7.83 (d, J = 

3.0 Hz, IH), 7.28 (d, J = 1.0 Hz, IH), 7.20-7.18 (m, 2H), 6.89 (m, 2H), 6.66 (m, 2H), 3.59 (s, 3H) and 

2.42 (s, 3H), 

£ 22$ 2-(3,5-dimethylisothiazol-4-yl)-N1)4'-dihydroxy-5-(trifiuoromethyl)-[l,r-biphenyl]-3-

carboximidamide 

Rl = 3,5-dimethylisothiazol-4-yl R2 = N-hydroxy carbaimidoyl R3-CF3 R* = H 

ES/MS m/z: 4Q8.1S (pos. M + H), 406.25 (neg. M - H); ]H NMR (Acetone-d6, 500MHz): 5 7.81 (d, J -

1.4 Hz, IH), 7.75 (d, J = 1.4 Hz, IH), 6.94 (m, 2H), 6.73 (m, 2H), 2.17 (s, 3H), 2.01 (s, 3H). 

E229 5-chloro-2-(3,5-dimethyiisothiazol-4-yl)-N'>4r-dihydroxy-[l,r-biphenyl]-3-carboximidamide 

R1 = 3,5-dimethylisoth tazol-4-yl R2= N-hydroxy carbaimidoyl R3=C1 

ES/MS m/z: 374.18 (pos. M + II), 372.18 (neg. M-H); ]HNMR (Acetone-d6, 500MHz): 8 7.52 (d, J = 

2.3 Hz, IH), 7.47 (d, J = 2.3 Hz, IH), 6.90 (m, 2H), 6.71 (m, 2H), 2.15 (s, 3H), 2.00 (s, 3H). 

E 230 ^'-fluoro-N'^-dihydroxy^'^methyi-S'-Odfiuoromethy^-fUl'-S'jr'-terpheny^-S'-

carboximidamide 
R1 = 4-f uoro-2-methylphenyl RJ = N-hydroxy carbaimidoyl R3=CF3 R' = H 

ES/MS m/z: 405.24 (pos. M + H), 403.2 (neg. M — H); jH NMR (Acetone-d6, 500MHz);- 5 7.74 (d, J -

-92-
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1.4 Hz, IH), 7.69 (d, J = 1.4 Hz, IH), 7.22 (dd, J = 6.0, 8.4 Hz, IH), 6.95 (m, 2H), 6,86 (m, IH), 6.80 
(dd, J - 2.7,10.1 Hz, IH), 6.67 (m, 2H), 1.88 (s, 3H). 

E 231 2,,,4,'-difluoro-> J',4-dihydrox) r-S'-ftiifluoromethyO-fUr^^r'-terplienyll-S'-cai •boximidamide 

R1 ~ 2,4-difluorophenyl K2 = N-hydroxy carbaimidoyl j RJ=CF3 R5 = H 

ES/MS m/z: 409.17 (pos 

1.5 Hz, IH), 7.69 (d,J = 

IH), 6.70 (m, 2H). 

M + H), 407.18 (neg. M-H); *H NMR (Acetone-d6, 500MHz): 5 7.78 (d, J -

1.4 Hz, IH), 7.28 (m, J = 4.7 Hz, IH), 6.96 (m, 2H), 6.89 (m, IH), 6.80 (m, 

E 232 N',4'-dihydroxy-2-(4-methylpyridin-3-yl)-5-(trifluoromethyl)-[l7r-biphcnyl]-3-

carboximidamide 

RJ — 4-methyIpyridin-3-yI R? = N-hydroxy carbaimidoyl R3=CF3 R'-H 

ES/MS m/z: 388.17 (pos. M + H), 386.23 (neg. M - H); *H NMR (Acetone-d6, 500MHz): 5 8.33 (s, 

IH), 8.25 (d,J= 5.0 Hz, IH), 7.78 (s, IH), 7,72 (s, IH), 6.99 (d,J = 5.1 Hz, IH), 6.94 (m, 2H), 6.67 (m, 

2H) and 1.89 (s, 3H). 

E233 2-(2,5-dimethylpyridin-3-yl)-Nl,4,-dihydroxy-5-(trifluoromethyI)-[l,r-biphenyl]-3-

carboximidamide 

R1 = 2,5-dimethylpyridin-3-yl R2 = N-hydroxy carbaimidoyl RJ=CF3 R - H 

ES/MS m/z: 402.16 (pos. M + H), 400.25 (neg. M-H); JH NMR (Acetone-d6, 500MHz): 8 8.14 (d, J = 

1.9Hz, IH), 7.76 (d, J= 1.4 Hz, IH),7.70 (d,J = 1.4Hz, IH),7.40 (d,J= 1.9Hz, IH), 6.94(m,2H), 

6.67 (m, 2H), 2.22 (s, 3H) and 1.99 (s, 3H). 

E 234 21,-chloro-4,,-fluoro-N',4-dihydroxy-5'-(trifluoromethyl)-[l,r:2',l"-terphenyI]-3'-

carboximidamide 
R' = 2-c iloro-4-flnorophenyi R2=N-hydroxy carbaimidoyl R3=CF3 R' = H 

ES/MS m/z: 425.11 (pos. M + H), 423.16 (neg. M-H); 'H NMR (MeOD, 500MHz): 8 7.75 (s, IH), 

7.69 (s, IH), 7.27 (dd, J = 6.1,8.6 Hz, IH), 7.08 (dd, J - 2.5, 8.8 Hz, IH), 6.97 (m, 1H), 6.92 (m, 2H), 

6.61 (m, 2H). 

E 235 4M,5"-difluoro-Nr,4-dihydroxy-2l,-methyl-5'-(triJluoromethyl)-[l,r:21,l,,-terphenyl]-3l- ^ 

carboximidamide 

R1 = 4,5-difluoro-2-methylphenyl R2- N-hydroxy carbaimidoyl RJ=CF3 J R5-H 
ES/MS m/z: 423.15 (pos. M + H), 421.23 (neg. M -H); lE NMR (Acetone-d6, 500MHz): 8 8,25 (d, J -
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LI Hz, lH),g .03 (d, J= 1.2 Hz, IH), 7.36 (dd, J = 8.2,11.0 Hz, IH), 7.22 (dd, J-8.1, 11.6 Hz, IH), 

7.08 (m, 2H), 6.77 (m, 2H), 1.94 (s, 3H). 

E 236 2",5"-difluoro-N,,4-dihydroxy-5'-(trifluoromethyl)-[l,r:2'>r,-terphenyl]-3'-carboxiraidamide 

R1 = 2,5-difluorophenyl R2= N-hydroxy carbaimidoyl RJ=CF3 R3 = H 

ES/MS m/z: 409.16 (pos. M + H), 407.2 (neg. M - H); JH NMR (Acetone-d6, 500MHz): 8 7,79 (d, J = 

1.3 Hz, IH), 7.70 (d,J = 1.3 Hz, IH), 7.06-6.98 (m, 4H), 6.94 (m, 1H), 6.71 (m, 2H). 

E 237 N',4'-dihydroxy-2-(pyridm-3-yl)-5~(trifluoromethylHls 1 -biphenyl]-3-carboximidamide 

R1 = pyridm-3-yl R2=•N-hydroxy carbaimidoyl R3=CF3 R. - H 

ES/MS m/z: 374.18 (pos. M + H), 372.23 (neg, M - H); lH NMR (Acetone-d6, 500MHz): 8 8.37 (dd, J 

= 1.6,4.8 Hz, IH), 8.31 (d, J= 1.9 Hz, IH), 7.75 (d,J=1.3 Hz, IH), 7.72 (d, J ~ 1.5 Hz, III), 7.53 (m, 

IH), 7.19 (m, IH), 6.92 (m, 2H), 6.69 (m, 2H). 

E 238 2-(2,3-<!ihydrobenzofiiran-7-yl)-Nl,4,-dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3~ 

carboximidamide 

Rl - 2,3-dihydrobenzofiiran-7-yi | R2 = N-hydroxy carbaimidoyl CO 
P* V

 ll R3: = H 

ES/MS m/z: 415. 18 (pos. M + H), 413.24 (neg. M-H); NMR (Acetone-d6,500MHz): 5 7.72 (d, J = 

1.0 Hz, IH), 7.64 (d, I - 1 -2 Hz, IH), 7.07 (dd, J = 0.8, 7.3 Hz, IH), 6.96 (m, 2H), 6.85 (d, 1 = 7.5 Hz, 

IH), 6.6 9(t,J=7 .5 Hz, 211), 6.65 (m, 2H), 4.41 (m, IH), 4.11 (q, J ~ 8 .9 Hz, IH), 3.11 (m, IH), 3.02 

(m, IH). 

E 239 2-(ben2ofuran-7-yl)-N',4,-dih ydroxy-5 -(trifluorometbyl)-[ 1,1' -biphenyl]-3~car boximidamide 

R1 = benzofuran-7-yl R = N-hydroxy carbaimidoyl RJ-CF3 R5 = H 

ES/MS m/z: 413.15 (pos, M + H), 411.24 (neg. M-H); *H NMR (Acetone-d6, 500MHz): 8 7.81 (d, J -

1.2 Hz, IH), 7.72 (d, J= 1.2 Hz, IH), 7.57 (d, J = 2.2 Hz, IH), 7.50 (dd, J = 1.2,7.6 Hz, IH), 7.17 (dd, J 

= 1.0, 7.4 Hz, III), 7.12 (t, J - 7,5 Hz, IH), 6.88 (m, 211), 6.74 (d, J = 2.2 Hz, IH), 6.52 (m, 2H), 

E 240 N'^'-dihydroxy^^i-methyl-lH-iiidol^-y^-S^trifluoroiQethy^-p^'-biphenylj-S-

carboxinndamide 

R1=: I-methyl-lH-indol-7-yI R2 = N-hydroxy carbaimidoyl R3=CF3 II 
: 

ES/MS m/z: 426.16 (pos. M + H), 424.25 (neg. M ~ H); *H NMR (Acetone-d6, 500MHz): 5 7.80 (d, J = 

1.4 Hz, IH), 7.71 (d, J= 1.4 Hz, 1H), 7.43 (dd, J = 1.3,7.7 Hz, IH), 6.98 (d5 J = 3.1 Hz, IH), 6.94 (dd, J 
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= 1.3,7.2 Hz, IH), 6.92-6.88 (m, 3H), 6.51 (m, 2H), 631 (d, J = 3.1 Hz, IH), 3.34 (s, 311). 

E 241 2,,-chloro-5''-fluoro-N\4-dihydroxy-5,-(trifluoroinethyI)-[l,l':2f,r'-terphenyI]-3'-

carboximidamide 

R1 - 2-c iloro-5-fluorophenyl R2 = N-hydroxy carbaimidoyl R3=CF3 R^H 

ES/MSm/2; 425.11 (pos. M + H), 423.18 (neg. M-H); 'HNMR(Acetone-d6, 500MHz): 5 7.81 (d, J = 

1.4 Hz, IH), 7.70 (d, J = 1,3 Hz, IH), 7.27 (dd, J - 5.1, 8.8 Hz, IH), 7.10 (dd, J - 3.1,9.1 Hz, IH), 7.04 

(dd, J - 3.1, 8.5 Hz, 2H), 7.01 (m, 2H), 6.70 (m, 2H). 

E 242 5"-chloro-2"-fluoro-N',4-dihydroxy-5 '-(trifluoromethyl)-[l, 11 "-terphenyi]-3-

carboximidamide 

R* = 5-chloro-2~fluorophenyl R2 = N-hydroxy carbaimidoyl Rj=CF3 R - H 

ES/MS m/z: 425.11 (pos. M + H), 423.15 (neg. M -H); *H NMR (Acetone-d6, 500MHz): 6 7.80 (d, J = 

1.4 Hz, IH), 7.70 (d, J = 1.3 Hz, IH), 7.29-7.26 (m, 2H), 7.00-6.96 (m, 3H), 6.72 (m, 2H). 

E 243 2-(4-fl"uorobenzofuran-7-yl)-N!,4'-diliydroxy-5-(trifliioromethyl)-[l J'-biphenyI]-3-* 

carboximidamide 
R1 = 4-f uorobenzofuran-7-yl R2 = N-hydroxy carbaimidoyl R3-CF3 R3 = H 

ES/MS m/z: 431.13 (pos. M + H), 429.22 (neg. M - H); 'H NMR (Acetone-d6, 500MHz): 6 7.80 (d, J -

1.4 Hz, IH), 7.72 (d, J — 1-5 Hz, IH), 7.61 (d, J = 2.2Hzs IH), 7.19 (dd, J = 5.2, 8.2 Hz, IH), 6.93^6.88 

(m, 4H), 6.83 (m, 211). 

E 244 3,,,4"-difluoro-N',4-dihydroxy-5,-(trifluoromethyl)-[l,r:2,,r-terphenyl]-3,-carboximidamide 

R1 = 3,4-di fluorophenyl R2 - N-hydroxy carbaimidoyl R3=CFJ R' = H 

ES/MS m/z: 409.4 (pos. M + H), 407.2 (neg. M - H); lH NMR (Acetone-d6, 500MHz] 

7.69 (s, IH), 7.10-7.03 (m, 2H), 6.93-6.87 (m, 3H), 6.65 (m, 2H). 

: S 7.70 (s, IH), 

5 
E 245 5,-chloro-2,'>4"-difluoro-NT,4-dihydroxy-[l, 1 F:2'sl "-terphenyl]-3'-carboximidamide 

R1 = 2,4-difluorophenyl J R2 = N-hydroxy carbaimidoyl R>C1 li 
ff

i 
\ 

ES/MS m/z: 375.2 (pos. M + H), 373.3 (neg. M-H); 'HNMR(CD3C1 

Hz, IH), 7.45 (d, J = 2.3 Hz, IH), 7.15 (m, IH), 6.90 (m, 2H), 6.84 (m 

2H), 

ISf, 500MHz): 8 7.48 (d, J = 2.3 

IH), 6.75 (m, IH), 6.62 (m, 
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E246 5T-cWoro2",4"-difluoro-N\4-dihydroxy-[ 1, lr:2's 1 Meiphenyl]-3'-carboximidainide 

R'« 2,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3=C1 Rs = H 

ES/MS m/z: 375.2 (pos. M + H), 373.3 (neg. M-H); ]HNMR(CD3C 

Hzj IH), 7.46 (d, I = 2.3 Hz, IH), 6.99 (m, IH), 6.95-6.87 (m, 4H), 6.6 

N", 500MHz): 5 7.49 (d, J = 2.3 

2 (m, 2H), 

E 247 2-(benzo[d3[l>3]dioxol-4-yl)-N,,4'-dihydroxy-5-(trifluorometJ[iyl)-[l,ll-biphenyl]-3-

carboximidamide 

R1 - benzo[d] [1 3]dioxol-4-yl R2 = N-hydroxy carbaimidoyl R3= CF3 R = II 

ES/MS m/z: 417.14 (pos, M + H), 415.21 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): S 7.74 (d, J = 

1.5Hz, IH), 7.67 (t, 1 = 0.9Hz, !H), 6.98 (m, 2H), 6.72-6.68 (m, 5H), 5.80 (d, J- 1.1 Hz, IH), 5.38 (d, 

J= 1.0 Hz, IH). 

E248 3",4">5"-trifluoro-Nr,4-dihydroxy-5,-(trifluoromethyl)-[l,r:2,,r,-terphenyl]-3'-

carboximidamide 

R1 - 3,4,5-trifluorophenyI R2 = N-hydroxy carbaimidoyl R3= CF3 j R5 = H 
ES/MS m/z: 427.1 (pos. M + H), 425 (neg. M - II); 'HNMR (MeOD, 500MIIz): 8 7.71 (s, IH), 7.70 (s, 

IH), 6.92-6.85 (m, 4H), 6.69 (m, 2H). 

E 249 51-chloro-3",4,r-difluoro-N,s4-dihydroxy-[l,r:2',rr-terphenyl]-3,-carboximidamide 

R1 = 3,4-di fluorophenyl R2 = N-hydroxy carbaimidoyl Ri= CI li Q4 

ES/MS m/z: 375.2 (pos. M + H), 373 (neg. M-H); 'HNMR (MeOD, 500MHz): 8 7.45 (d, J = 2.3 Hz, 

IH), 7.44 (d, J = 2.3 Hz, IH), 7.05 (m, 1H)( 6.99 (m, III), 6.89-6.84 (m, 3H), 6.62 (m, 2H). 

E 250 5'-chloro-3",4",5"-tnfluoro-] NT,4-dihydroxy-[l, 1 ':2', 1 "-terphen yI]-3'-carboximi damide 

R1= 3,4 ,5-trifluorophenyl R2 = N-hydroxy carbaimidoyl R*=C1 R5==H 

ES/MS m/z: 3932 (pos. M + H), 391.3 (neg. M - H); *H NMR (MeOD, 500MHz): 5 7.47 (d, J = 23 

Hz, IH), 7.46 (d, J = 2.2 Hz, IH), 6.89-6.80 (m, 4H)S 6.66 (m, 2H). 

E 251 5-chloro-N,,4l-dihydroxy-2-(4-methyIpyridin-3-yl)-[l,r-biphenyl]-3-carboximidamide 

R1 = 4-melhy}pyridin-3-y3 R2 - N-hydroxy carbaimidoyl R~ CI R5 = H 

ES/MS m/z: 354.2 (pos. M + H), 3913; *H NMR (MeOD, 500MHz): 5 8.28 (s, IH), 8 

IH), 7.49 (in, 2H), 7.09 (d,J= 5.1 Hz, IH), 6.85 (m, 2H), 6.57 (m, 2H), 1.92 (s, 3H). 

19 (d, J = 5.0 Hz, 
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E 252 5^5n-dichloro-2"-fluoro-NV f-dihydroxy-[ 1,1 *:2\ 1 "-terphenyi]-3'-carboximidai nide 

R1 — 5-c iloro-2-fluorophenyl Ri = N-hydroxy carbaimidoyl n ii Q
 

R'-H 

ES/MS m/z: 391.07 (pos. M + H), 389.07 (neg. M - H); lH NMR (MeOD, 500MHz): S 7.48 (d, J - 2.3 

Hz, IH), 7.45 (d, J = 2.3 Hz, IH), 7.21-7.19 (m, 2H), 6,89-6.87 (m, 3H), 6.60 (m, 2H). 

E 253 2",5'-dichloro-5"-fluoro-NV *-dihydroxy-[l, I %:2\ 1 "-terphenyi]-3 '-carboximidamide 

R1 = 2-chloro-5 -fluorophenyl R2 - N-hydroxy carbaimidoyl R3- CI R5=II 

ES/MS m/z: 391.07 (pos. M + H), 38 

Hz, 1H), 7.45 (&, J - 2.2 Hz, IH), 7.; 

IH), 6.91 (m, 2H), 6.59 (m, 2H). 

9.07 (neg. M - H); JH NMR (MeOD, 500MHz): 5 7.49 (d, J = 2.2 

3 (dd, J = 5.1, 8.8 Hz, IH), 7.01 (dd,J = 3.0,9.0 Hz, IH), 6.96 (m, 

E 254 5-chloro-2"-fiuoro-N')4-dih ydrc >xy-5 r,-methyI-[ 1,1 ,:2*J 1 "-terpl teayl]-3'-carbox imidamide 

Rl - 2-t uoro-5-methylphenyl R2 = N-hydroxy carbaimidoyl Ri= CI RS=*H 

ES/MS m/z: 371.11 (pos. M + H), 369.13 

Hz, IB), 7.46 (d, J - 2.3 Hz, IH), 7.02 (n 

8.9 Hz, IH), 6.57 (m, 2H), 2.20 (s, 3H). 

(neg. M - H); SH NMR (MeOD, 500MHz): 8 7.47 (d, J = 2.3 

i, IH), 6.96 (dd, J = 1.9, 7.0 Hz, IH), 6.87 (m,*2H), 6.78 (t, J = 

E 255 5'-chloro-2n-fluoro-N',4-dihydroxy-4"-methyl-[ 1,1 ':2\ 1 "-teipl ienyl]-3'-carbox imidamide 

R1 = 2-f uoro-4-methylphenyl R2 = N-hydroxy carbaimidoyl R*=C1 R5 = H 

ES/MS m/z: 371.13 (pos.M + H), 369.14 (neg. M-H); *HNMR (MeOD, 500MHz): 8 7.47 (d, J = 2.2 

Hz, IH), 7.46 (d, J - 2.2 Hz, 1H), 7.01 (t, J = 7.8 Hz, IH), 6.88-6.83 (m, 3H), 6.75 (d, I = 10.5 Hz, 1H), 

6.57 (m, 2H), 2.27 (s, 3H), 

E 256 2~(5-fluoro-2-methoxypyridm-3-yl)-N\4'-dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-

carboximidamide 
R1 = 5-f uoro-2 -m ethoxypyridin-3-yl R2 = N-hydroxy carbaimidoyl R3= CF3 R5 = H 

ES/MS m/z: 422.14 (pos. M + H), 420.13 (neg. M-H); fH NMR (CDC 

Hz, IH), 7.79 (d, J = 2.1 Hz, IH), 7.68 (d, J = 2.1 Hz, 1H), 7.11 (dd, J = 

6.66 (m, 2H), 4,62 (sr broad, 2H) and 3.68 (s, 3H). 

3,500MHz): 8 7.89 (d,J-3.0 

3.0,7.9 Hz, IH), 6.89 (m, 2H), 

E 257 5f-chioro-N\4-dihydroxy-2",4''-dimethoxy-[l, 1': 2', I "-terphenyI]-3 '-carboximidamide 

R1 = 2,4-dimethoxyphenyl R2 = N-hydroxy carbaimidoyl Ri= CI R3 = H 
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ES/MS m/z: 399,13 (pos. M + H), 397.12 (neg. M-H); 'HNMR(MeOD, SOOMHz): 5 7.42 (s, 2H), 

6.87-6.85 (m, 3H), 6.56 (m, 2H), 6.39-6.37 (m, 2H), 3.74 (s, 3H), 3.54 (s, 3H). 

E258 5,-chloro-4-hydroxy-2",4"-dimethoxy-[l,r:2Vr,-terphenyl]-3'-caTbonitrile 

R1 = 2,4-dimethoxyphenyl R2=CN R3- CI R ~ H 

ES/MS m/z: 366.13 (pos. M + H), 364.16 (neg. M - H); 'H NMR (MeO 

Hz, IH), 7.62 (d, J = 2.3 Hz, IH), 6.89 (m, 2H), 6.84 (d, J = 8.4 Hz, IH) 

Hz, IH), 6.46 (dd, J = 2.3, 8.4 Hz, IH), 3.78 (s, 3H), 3.61 (s, 3H). 

D, 500MHz): S 7.73 (d, J=2.3 

6.60 (m, 2H), 6.50 (d,J = 2.3 

E 259 5-chloro-2-(5~chioro-2-methoxypyridin-3-yl)-N',4'-dihydroxy-[ 

carboximidamide 

l,r-biphenyl]-3-

R1 = 5»c 5loro-2-methoxypyridin-3-yl R2 = N-hydroxy carbaimidoyl RJ=C1 R5-H 
ES/MS m/z: 404.07 (pos. M + H), 402.12 (neg. M - PI); 'H NMR (MeOD, 500MHz): 5 7.94 (d, J = 2.6 

Hz, IH), 7.47 (d, J = 2.2 Hz, IH), 7.42 (d, J = 2.3 Hz, IH), 7.39 (d, J = 2.6 Hz, IH), 6.86 (m, 2H), 6.61 

(m, 2H), 3.65 (s, 3H). 

E 260 5-chloro-2-(5-chloro-2-methc >xypyridin-3-yl)-4'-hydroxy-[l, 1 >iphenyl]-3-carboxamide 

Rl = 5-chloro-2-methoxypyridin-3-yl R2= carbamoyl RJ= CI R' = H 

ES/MS m/z: 389.05 (pos. M + H), 387.1 (neg. M-H); *H NMR (MeOD, 500MHz): 6 

Hz, IH), 7.53 (d, J = 2.2 Hz, IH), 7.46 (d, J = 2.3 Hz, 1H),7.3I (d, J = 2.6 Hz, IH), 6J 

(m, 2H), 3.69 (s, 3H). 

7.95 (d, J - 2.6 

*6(m,2H), 6.63 

E 261 5-chioro-2-(2,5-dimethylpyri dm-3-yl)-N'54-dihydroxy-[l ,l'-bi| )henyl]-3-carb oximidamide 

R1 — 2,5-dimethylpyridin-3-yl R2 = N-hydroxy carbaimidoyl RJ- CI R' = H 

ES/MS m/z: 368.13 (pos. M + H), 366.22 (neg. M - H); 'H NMR (MeO 

Hz, IH), 7.53 (d, J = 1.9 Hz, IH), 7.49 (q, J = 2.3 Hz, 2H), 6.84 (m, 2H) 

2.00 (s, 3H). 

D, SOOMHz): 8 8.10 (d, J=1.7 

, 6.58 (m, 2H), 227 (s, 3H), 

5 

E 262 5-chlom-2-(2,5-dimethylpyri din-3-yl)-4'-hydroxy-[ 1,1 '-biphen} dj-3-carboxair ide 

R1 = 2>5-dimethylpyridin-3-yl R2 = carbamoyl Ri= CI RJ = H 

ES/MS m/z: 353.12 (pos. M + H), 351.14 (neg. M-H); 'HNMR (MeO 

Hz, IH), 7.53 (d, J = 2.2Hz, IH), 7.49 (d, J = 2.3 Hz, IH),7.46 (d, J=1 

(m, 2H), 2.27 (s, 3H), 2.02 (s, 3H). 

D, 500MHz): 5 8.10 (d, J = 1.7 

.8 Hz, IH), 6.85 (m, 2H), 6.59 
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E263 2-(benzo[d][1,3]dioxol-4-yl)-5-chloro-N',4'-dihydroxy-[ 1,1 -bij )henyi]-3-carboximidamide 

Rl = benzo[d][l ,3]dioxol-4-yl = N-hydroxy carbaimidoyl R3= CI &
 w II 

ft
 

J 

ES/MS m/z: 383.07 (pos. M + H), 381.11 (neg. M-H); 'HNMR(MeOD, SOOMHz): 

6.90 (m, 2H), 6.72-6.59 (m, 5H), 5.77 (d, J=1.2 Hz, IH), 5.40 (d,J= 1.1 Hz, IH). 

> 7.47 (s, 2H), 

E 264 5-chloro-N^4I-dihydroxy~2-(naphthaien-2-yl)-[l,r-biphenyl]-3-carboximidamide 

R1 = naphthalen-2-yl R2 = N-hydroxy carbaimidoyl r-ci r-H 
ES/MS m/z: 389.11 (pos. M + H), 387.17 (neg. M-H); 'H NMR (MeO 

7.69-7.67 (m, 2H), 7.62 (d, J = 8.5 Hz, IH), 7.46 (m, 211), 7.40 (m, 2H), 

6.85 (m, 2H), 6.50 (m, 2H). 

D, SOOMHz): 5 7.75 (m, IH), 
7.17 (dd, 1= 1.6, 8.4 Hz, IH), 

E 265 I 5-ch]oro-N'54'"dibydroxy-2-(isoquii!olin-6-yI)-[l, 1 -biphenyl]-3-carboximidamide 

= isoquinolin-6-yl [-hydroxy carbaimidoyl R = H 

ES/MS m/z: 390.09 (pos. M + H), 388.17 (neg. M-H); 'HNMR(MeOD, 500MHz): 5 9.13 (s, IH), 

8.35 (d, IH), 8.18 (s, IH), 7.88 (d, 111), 7.74 (s, IH), 7.67 (d, IH), 7.53 (m, 2H), 739 (dd, IH), 6,85 

1, 2H), 6.51 (dd, 2H). 

E266 5-chloro-N\4'-dihydroxy-2-(quinolm-6-yl)-[ 1, r-biphenyl]-3 -carboximidamide 

R1 = quinolin-6-y! R = N-hydroxy carbaimidoyl R3= CI R3 = H 

ES/MS m/z: 390.09 (pos. M + H), 388.17 (neg. M-H); 'HNMR (MeO 

1.6,4.4 Hz, 1H), 8.21 (s, IH), 7.79 (d, 1= 8.7 Hz, IH), 7.74 (d,J = 1.8 £ 

2H), 6.86 (m, 2H), 6.52 (m, 2H). 

D, SOOMHz): S 8.77 (dd, J = 

Iz, IH), 7.52 (m, 2H), 7.48 (m, 

5 

E 267 5-chloro-N,,4'-dihydroxy-2-( 1 -me 

carboximidamide 

.hyl-lH-benzo[d]imidazol-5-yl)-[l, 1 -biphenyl]-3-

R' = 1 -methyl-1 H-benzo[d]imidazol-5~yl R^ = N-hydroxy carbaimidoyl R - CI R^H 

ES/MS m/z: 393.16(pos.M + H), 391.07 (neg. M-H); 'HNMR (MeOD, SOOMHz): 8 8.06(s, III), 

7,46 (m, 3H), 7.37 (d, J-8.3 Hz, IH), 7.10 (dd,J= 1.5, 8.4 Hz, IH), 6.83 (m, 2H), 6.50 (m, 2H), 3.85 

(s, 3H). 

E 268 5-chloro-4'-hydroxy-2-( 1 -methyl- i H-benzo[d]imidazol-5 -yl)-[l s 1 -biphenyl]-3-carboxamide 

- 99 -
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R1 - l-methyl-lH-benzo[d]imidazol-5-yl R2= carbamoyl RJ= CI R5 — H 

ES/MS m/z: 378.13 (pos. M + H), 376.09 (neg.M-H); 'H NMR (MeOD, SOOMHz): * > 8.07 (s, IH), 

7.45 (m, 3H), 7.38 (d, J = 8.4Hz, 1H), 7.08 (dd, 1 = 1.5, 8,4 Hz, 1H), 6.83 (ra, 2H), 6.50 (m, 2H), 3,85 

(s,3H). 

E 269 2-(5-chloro-2-methoxypyridin-3-yl)-Nl,4'-dihydroxy-5-(trifhioromethyl)-[l,r-biphen.yl]-3-

carboximidamide 

R1 = 5 -chloro-2 -methoxypy ridin-3 ~yl R = N-hydroxy carbaimidoyl R'= CF3 j R5 = H 

ES/MS m/z: 438.1 (pos, M + H), 436.07 (neg.M-H); lBNMR(CDC13, 500MHz): 5 8,00 (t, J=1.7 

Hz, IH), 7.80 (d, J - 1.4 Hz, IH), 7.68 (d, J = 1.4 Hz, IH), 7.31 (d, J = 2.6 Hz, IH), 6.90 (m, 2H), 6.68 

(m, 2H), 3.69 (s, 3H). 

E 270 2"-fl•uoro-N,,4-dihydroxy-5"-•methyl-5,-(trifluoromethyI)-[l,l':21}l"-terphenyI]-3,-

carboximidamide 
Rl = 2-f uor o-5 -methylpheny 1 R2 = N-hydroxy carbaimidoyl | R3=CF3 R'-H 

ES/MS m/z: 405.14 (pos. M + H), 403.12 (neg. M-H); *H NMR (CDC13, 500MHz): 5 7.79 (d, 1.3 

Hz, IH), 7.71 (t, 1 = 0.9 Hz, IH), 7.02 (m, IH), 6.95 (m, 2H), 6.83-6.81 (m, 2H), 6.66 (m, 2H)( 2.21 (s, 

3H). 

E 271 5-chloro-2-(6-chloro-2-methoxypyridin-3-yl)-N,,4,-dihydroxy-[l,r-biphenyl]-3-

carboximidamide 

R' = 6-chioro-2-methoxypyridin-3-yl | R2 = N-hydroxy carbaimidoyl 

1 «
 il o II 

ES/MS m/z: 404.06 (pos. M + H), 402.1 (neg. M - H); 'H NMR (MeOD, SOOMHz): 5 7.45 (d, J = 2.3 

Hz, IH), 7.41 (d, J" 2.3 Hz, IH), 7.34 (d, J = 7.7 Hz, IH), 6,85 (m, 2H), 6.82 (d, J = 7.6 Hz, IH), 6.61 

(m, 2H), 3.65 (s, 3H). 

E 272 5-chloro-N',4r-dihydroxy-2-(2-methoxy-5-methylpyridin-3-yl)-[l,r-biphenyl]-3-

carboximidamide 

Rj = 2-methoxy-5-methyipyridin-3-yl R^= N-hydroxy carbaimidoyl RJ= CI R5 = H 

ES/MS m/z: 384.15 (pos. M + H), 382.24 (neg. M-H); *H NMR (MeOD, SOOMHz): 5 7.77 (d, J = 1.6 

.Hz, IH), 7.43 (d, J = 2.2 Hz, 1H), 7.40 (d, J = 2.3 Hz, 1H), 7.24 (d, J - 2.2 Hz, IH), 6.84 (m, 2H), 6.58 

(m, 2H), 3.62 (s, 3H), 2.14 (s, 3H). 

E 273 I 5-chloro-2-(cyclopent>l -en-1 -yl)-N\4'-dihydroxy-[l, 1 f-biphenyl]-3-carboximidamide 
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Rl = cyclopent-1 -en-1 -yl 
— * 
R = N-hydroxy carbaimidoyl R3=C1 R' = H 

ES/MS m/z: 329.16 (pos. M + H), 327.23 (neg. M - H); 'H NMR (MeOD, 500MHz): 

Hz, 2H), 7.14 (m, 2H), 6.77 (m, 2H), 2.32 (m, 2H), 2.10 (m, 2H), 1.73 (m, 2H). 

) 7.34 (t, J - 1.6 

E 274 5-chloro~2-(cyclopent-l -en-1 -yl)-' *f-hydroxy~[l , l'-biphenyl]-3-car joxamide 

R1 = cyclopent-1-en-1-yl R^ = carbamoyl RJ= CI R5 = H 

ES/MS m/z: 314.12 (pos. M + H), 312.22 (neg. M-H); *H NMR (MeOD, 500MHz): ) 7.32 (d, 1-2.2 

Hz, IH), 7.29 (d, J = 2.2Hz, 1H), 7.15 (m, 2H), 6.77 (m, 2H), 5.71 (t, J= 2 0 Hz, IH), 2.32 (m, 2H), 

2.08 (m, 2H), 1.72 (m, 2H). 

E 275 2-(cyclopent-l-en-l-yl)-N',4'~dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-

carboximidamide 

Rl = cyclopent-1 -en-1 -yi j R? = N-hydroxy carbaimidoyl R = CF3 R5-H 
ES/MS m/z: 363.17 (pos. M + H), 361.25 (neg. M-II); 'HNMR (MeOD, SOOMHz): 57.60 (dt 1=1.2 

Hz, IH), 7.57 (d, 1=1.3 Hz, IH), 7.17 (m, 2H), 6.79 (m, 2H), 5.75 (t, 1 = 2.0 Hz, IH), 2.34 (m, 2H), 

2.15 (m, 2H), 1.75 (m, 2H). 

E 276 2-(cyclopent-l-en-1 -yi)-4-hy droxy-5 -(trifluoromethyl)-[ 1,1 '-biphe nyl]~3-carfc oxamide 

R1 = cyclopent-1 -en-1 -yl R^ = carbamoyl R = CFj R5-H 
ES/MS m/z: 348.18 (pos 

Hz, IB), 7.54 (d, 1 - 1.4 

2H), 175 (m, 2H). 

.M + H), 346.21 (neg. M - H); !H NMR (MeOD, 500MHz): 8 7.59 (d,l= 1.3 

Hz, IH), 7.18 (m, 2H), 6.80 (m, 2H), 5.78 (m, IH), 2.35 (m, 2H), 2.12 (m, 

5 Example 277 

5'-bromo-5' '-fluoro-N1,4-dihydroxy-2' '-methoxy- [1,1' :T ,lf 1'-terphenyi] -31 -carboximidamide (E277) 

(a) NiBr2l DMF; (b) NH2OHT MeOH 
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Scheme IS 

Step (a): 5,-chloro-5l,-fluoro^hydroxy-2n-methoxy-[l,r:2',r,-terphenyl]-3-carbonitriie (15.0mg, 0.04 

mmol), obtained analogous to example 15 step (a) - (c), and NiBr2 (18.4 mg, 0.08 mmol) were mixed in 

5 dry DMF under nitrogen. The reaction mixture was heated at 170 °C for 25 rain in microwave. After 

cooling to room temperature HCI (1M) was added, the mixture was extracted with EtOAc and DCM and 

filtered through a phase separator. The solvent was evaporated under reduced pressure and the crude 

product was purified on preparative HPLC using MeCN/acidic H2O (20 — 100 % MeCN) as mobile phase. 

8.0 mg5,-bromo-5"-fluoro-4-hydroxy-2"-methoxy-[l>l,:2',lv-terphenyl]-3'-carbonitrite was obtained. 

10 
Step (b): 5,-bromo-5"-fluoro-4-hydroxy-2"-methoxy-[l)r:2',l"-terphenyl]-3,-carbomtrile (8.0 mg, 0.02 

mmol) and hydroxylamine (0.25 mL, 16 M, aq) were mixed in MeOH (1 mL). The reaction mixture was 

heated in microwave at 130 °C for 15 min under nitrogen. The crude mixture was purified on preparative 

HPLC using MeCN/acidic H20 (5 ~ 50 % MeCN) as mobile phase. 2.0 mg 5'-bromo-5"-fluoro-NT,4-

15 dihydroxy-2"-methoxy-[U':2',lMerphenyl]-3'-carboximidamide (E277) was obtained. ES/MS m/z: 

431.16 (M+H), 431.21 (M-H); *H NMR (Acetone-d6, SOOMHz): 7.57 (d, IH, J=2.3Hz), 7.51 (d, IH, 

J=2.3Hz), 6.95-6.90 (m, 3H), 6.81-6.77 (m, 2H), 6.65 (m, 2H) and 3.53 (s, 3H). The title compound was 

identified by 'H-NMR which showed that the oxime product was a single isomer, but did not confirm 

whether the (E) or (Z) oxime isomer had been obtained. 

20 

Examples 278-283 
Examples 278 - 283 were prepared using a method analogous to that used to synthesise Example 277 

above. Full experimental details of the individual steps of the general methods are described in Examples 

15 and 277 above. For examples 278-283 identification of the title compounds by lH-NMR showed that 

25 the oxime product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been 

obtained. 

E 278 5,-bromo-5""fluoro-N,,4-dihydroxy-2"-methyl-[l,l,;2',rr-terphenyl]-3'-carboximidamide 

R1 = 5-f uoro-2-methylphenyl 
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ES/MS m/z: 417,14 (pos. M + H), 415.17 (neg. M-H); lH NMR (Acetone-d6, 500MHz): 8 7.60 (d, 

1H, J=2.2Hz), 7,56 (d, IH, J=2.2Hz), 7.01-6.92 (m, 4H), 6.85 (m, IH), 6.65 (m, 2H) and 1.83 (s, 3H). 

E 279 5,-bromo-3,,-fluoro-N',4-dihydroxy-2!,-methoxy-[l,r:2'}r,-teiphenyi]-3'-carboximidamide 

R = 3-fluoro-2-methoxyphenyl 

ES/MS m/z: 431.18; 433.16; 435.21 (pos.M + H); lHNMR (Acetone-d6,500MHz): 5 7.60 (d, IH, 

l=2.2Hz), 7.54 (d, IH, J=2.2Hz), 7.00 (m5 1H), 6.94 (m, 2H), 6.90-6.88 (m, 2H), 6.66 (m, 2H) and 3.58, 

3.57 (two s, 311). 

E 280 5'-bromo-Nt,4-dihydroxy-2",5"-dimethyl-[l}r:2,,l"-terphenyi]-3,-carboximidamide 

= 2,5 -dimethylphenyl 

ES/MS m/z: 411.19; 413.17 (pos. M + H), 409.24; 411.23 (neg. M -H); 'HNMR (Acetone-d6, 

SOOMHz): 5 7.60 (d, IH, l=2.3Hz), 7.54 (d, IH, l=2.3Hz), 6.99 (s, IH), 6.93-6.87 (m, 4H), 6.62 (m, 

2H), 2.20 (s, 3H) and 1.82 (s, 3H). 

E 281 5!-bromo-Nl)4-dihydroxy-5n-methoxy-2"-metliyl-[lsr:2'ir,-terphenyi]-3'-carboximidamide 

R = 5-methoxy-2-methylphenyl 

ES/MS m/z; 427.16; 429.17 (pos. M + H), 425.23; 427.22 (neg. M-H); 'HNMR (Acetone-d6, 

500MHz): 5 7.56 (d, IH, l=2.2Hz), 7.48 (d, IH, l=2.2Hz), 6.98 (dd, IH, 1=8.5,2.1Hz), 6.90 (m, 2H), 

6.79 (d, IH, J—2.1Hz), 6.71 (d, IH, J=8.5Hz), 6.62 (m, 2H), 3.52 (s, 3H) and 2.13 (s, 3H). 

E2S2 5,-bromo-N',4-dihydroxy-2"-methoxy-[l,lr:2',r,-terpbenyl]-31'Carboximidamide 

ES/MS m/z: 413.15; 415,18 (pos.M + H), 411.21; 413.24 (neg. M-H); JH NMR (Acetone-d6, 

SOOMHz): 8 7.58 (d, IH, l=2.2Hz), 7.50 (d, IH, l=2.2Hz)s 7.18 (m, IH), 6.98 (dd, IH, 1=7.6,1.5Hz), 

6.89 (m, 2H), 6.81 (d, IH, J=7.6Hz), 6.78 (m, IH), 6.61 (m, 2H) and 3.55 (s, 3H). 

E283 5'-bromo-4"-fluoro-N',4-dihydroxy-2"-methoxy-[ljr' 2',l"-terphei iyl]~3'-carboximidamide 

R1 = 4-f uoro-2 -metiioxyphenyl 

ES/MS m/z: 431.14; 433.15 (pos. M + H), 429.25; 431.39 (nej 

SOOMHz): 5 7.57 (d, IH, l=2.2Hz), 7.50 (d, IH, l=2.2Hz), 6.9 

6.66-6.61 (m, 3H), 6.56 (m, IH) and 3.55 (s, 3H). 

5-M-H); ^ 

? (dd, IH, h 

I NMR (Acetone-d6, 

=8.4, 6.9Hz), 6.89 (m, 2H), 
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Example 284 

5"-fluoro-N,,4-dihydroxy-5,-(trifluoromethyl)-2l!-vkyHl,lT:2t,ln-terphenyl3-3t-carboximidamidc 

(E284) 

Scheme 16 

Step (a): Methyltriphenylphosphonium bromide (125 nig, 0.35 mmol) and lithium 2-methylpropan-2-

10 olate (25.6 mg, 0.35 mmol) were mixed in THF (4 mL) under N2 at 0 °C.The mixture was stirred for 30 

min. 5"-fluorO"21'-formyl-4-hydroxy-5'-(tri{luoromethyl)-[l,r:2',r,-terphenyl]-3,-carbonitrile (15.0 mg, 

0.04 mmol), obtained analogous to example 15 step (a) - (c), was added at 0 °C. The reaction mixture 

was then heated at 50 °C for 16 h. After cooling to room temperature H2O and HCI (2 M) were added. 

The mixture was extracted with EtOAc and filtered through a phase separator. The solvent was 

15 evaporated under reduced pressure and the crude product was purified on silica using MeOH/DCM (1-2 

% MeOH) as mobile phase. 4.0 mg 5"••fluoro-4-hydroxy-5,-(trifluoromethyl)-2,1-vinyl-[l, 1 ':2', 1 

terphenylj-3'-carbonitrile was obtained. 

Step (b): 5"-fluoro-4-hydroxy-5'-(trifluoromethyl)-2"-viayl-[ 1,1 ':2', 1 "-terphenylj-S-cafbonitriJe (4.0 mg, 

20 0.01 mmol) and hydroxylamine (0.15 mL, 16 M, aq) were mixed in DMSO (0.4 mL). The reaction 

mixture was heated in microwave at 120 °C for 20 min under nitrogen. The crude mixture was purified on 

preparative HPLC using MeCN/acidic H20 (15 - 40% MeCN) as mobile phase. 2.3 mg 5"-fluoro-N',4-

dihydroxy-5'-(tiifluoromethyi)-2"-vinyl-[l>r:2,,ri-terphenyl]-3'-carboximidamide (E284) was obtained. 

ES/MS m/z: 417.21 (M+H), 415.28 (M-H); 'HNMR(Acetone-d6, SOOMHz): 7.56 (d, IH, J=2.2Hz), 7.48 

25 (d, IH, J=2.2Hz), 6.98 (dd, IH, J=8.5,2.1Hz), 6.90 (m, 2H), 6.79 (d, IH, J=2.1Hz), 6.71 (d, III, 

J=8,5Hz), 6.62 (m, 2H), 3.52 (s, 3H) and 2.13 (s, 3H). The title compound was identified by !H-NMR 

which showed that the oxime product was a single isomer, but did not confirm whether the (E) or (Z) 

oxime isomer had been obtained. 
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Examples 285 and 286 
Examples 285 and 286 were prepared using a method analogous to that used to synthesise Example 284 
above. Full experimental details of the individual steps of the general methods are described in Examples 
15 and 284 above. For examples 285 and 286 identification of the title compounds by !H-NMR showed 
that the oxime product was a single isomer, but did not confirm whether the (E) or (2) oxime isomer had 
been obtained 

H9 

E 285 2,5n-difluoro-Nt34-dihydroxy-5'-(trifluoromethyl)-2,,-vinyl-[l}r:2',r,-terphenyl]-31-

carboximidamide 
R1 = 5-f uoro-2-vinylphenyl R' = F 

ES/MS m/z: 435.2 (pos. M + H), 433.3 (neg. M ~ II); JH NMR (Acetone~d6, 500MHz): 8 7.84 (d, 111, 

J=1.8Hz), 7.69 (d, IH, J=1.8Hz), 7.46 (dd, III, J=9.4, 5.8Hz), 6.99-6.94 (m, 2H), 6.85 (t, 1H, J=9.2Hz), 

6.48-6.44 (m, 2H), 6.32 (dd, IH, J=17.7,11.2Hz), 5.44 (dd, 1H, 1=17.7, 1,0Hz) and4.99 (dd, IH, 

1=11.1,1,0Hz). 

E 286 5R-chloro-N,,4-dihydroxy-5,-(trifluoromethyl)-2"-vinyl-[l,r:2,,r,-terphenyl]-3'-

carboximidamide 

R1 - 5-c iloro-2-vinylphenyl R5 = H 

ES/MS m/z: 433.23 (pos. M + H), 431.28 (neg. M 

1H, J=1.6Hz), 7.68 (d, IH, J=1.6Hz), 7.46 (d, IH 

2H)f 6.35 (dd, IH, J-17.5,11.0Hz), 5.50 (dd, IH, 

- H); 'H NMR (Acetone-d6, 500MHz): 8 7.77 (d, 

J=8.2Hz), 7.24-7.21 (m, 2H), 6.91 (m, 2H), 6.65 (m, 

J=17.5,0.8Hz) and 5.03 (dd, 1H, J=11.0, 0.8Hz). 

Example 287 
2"-ethynyl-5"-fluoro-N,,4-dihydroxy-5,-(trifliiorometliyl)-[l)l,:2,,lM-terphenyl]-3'-
carboximidamide (E287) 
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HO HO' HO 

F 

(a) Dimethyl (1-diazo~2-oxopropyl)phosphonate, K2C03) MeOH; (b) NH2OH, DMSO 

Scheme 17 

5 Step (a): 5M-fluoro-2"-formyi-4-hydroxy-5r-{trifluoromethyi)-[l3r:2',l,,-terphenyl]-3'-carbonitrile (8.0 

mg, 0.02 mmol), obtained analogous to example 15 step (a)-(c), and dimethyl (l-diazo-2-

oxopropyl)phosphonate (99.7 mg, 0.52 mmol) were mixed in MeOH (1 mL). K2CO3 (66.0 mg, 0.48 

mmol) was added and the resulting mixture was stirred for 16 h. NH4CI (aq) was added, the mixture was 

extracted with EtOAc and filtered through a phase separator. The solvent was evaporated under reduced 

10 pressure and the crude product was purified on preparative HPLC using MeCN/acidic H20 (20 - 80% 

MeCN) as mobile phase. 5.0 mg 2"-ethynyl-5"-fluoro-4-hydroxy-5'-(trifluoromethyl)-[l,r:2,,lM-

terphenyl]-3'-carbonitrile was obtained. 

Step (b): 2"-ethynyl-5"-fluoro-4-hydroxy-5'-(trifluoromethyi)-[l7r'2,,l"-terphenyl}-3,-carbonitrile (5.0 

15 mg, 0.01 mmol) and hydroxylamine (0.15 mL, 16 M, aq) were mixed in DMSO (0.45 mL). The reaction 

mixture was heated at 70 °C for 2 h under nitrogen. The crude mixture was purified on preparative HPLC 

using MeCN/acidic H20 (15 - 50% MeCN) as mobile phase. 5.21 mg 2"-ethynyl-5"-fluoro-Nt,4-

dihydroxy-5,-(trifluoromethyl)-[l,r:2r,lri-terphenyl]-3l-carboximidamide (E287) was obtained. ES/MS 

m/z: 415.23 (M+H), 413.29 (M-H); !H NMR (Acetone-d6, 500MHz): 7.78 (d, lH,J=1.6Hz), 7.68 (d, 1H, 

20 J=i.6Hz), 7.38 (m, IH), 7.03-6.99 (m, 4H), 6.68 (m, 211) and 3.44 (s, IH). The title compound was 

identified by !H-NMR which showed that the oxime product was a single isomer, but did not confirm 

whether the (E) or (Z) oxime isomer had been obtained. 

Example 288 

25 4-hydroxy-2"-methoxy-5M-methyl-5'-(triflworomethyl)-[l,l,:2,,l"-terphenyl]-3,'-carboxamide 

(E288) 
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(a) NaOH, H202l MeOH; (b) (2-methoxy-5-methylphenyl)boronic acid, PdCI2(PPh3)2, 
K2C03,DME/Et0H/H20 

Scheme 18 

Step (a); 4'-hydroxy-2-iodo-5~(trifluoromethyl)-[l,l'-biphenyl]-3-carbonitrile (100 mg, 0.26 mmol), 

5 obtained analogous to example 15 step (a) and (b), NaOH (1 M, 5.14 mL) and hydrogen peroxide (12 M, 

0.43 mL) were mixed in MeOH (3 mL). The reaction mixture was stirred at room temperature for 1 h. 

HCI (1 M) was added and the aqueous mixture was extracted with DCM. The combined organic extracts 

were evaporated under reduced pressure. 407 mg 4-hydroxy-2-iodo-5-(trifluoromethyl)-[l,1 '-biphenyl]-

3-carboxamide was obtained. 

10 
Step (b): 4'-bydroxy-2-iodo-5-(trifhioromethyl)-[ 1,i -biphenyl]-3-carboxamide (20 mg, 0.05 mmol), (2-

methoxy-5-methylphenyl)boronic acid (16.3 mg, 0.10 mmol), PdCl2(PPh3)2 (3,45 mg, 0.005 mmol) and 

K2C03 (20.3 mg, 0.15 mmol) were mixed in DME/Et0H/H2O (1 mL, 4:1:1) under nitrogen. The reaction 

mixture was heated in microwave at 130 °C for 30 min, cooled to room temperature, filtered through 

15 celite and evaporated under reduced pressure. The crude mixture was purified on preparative HPLC using 

MeCN/acidic H2G (0 - 20 % MeCN) as mobile phase. 7.6 mg 4-hydroxy-2,,-methoxy-5"-methy]-5l-

(trifluoromethyl)-[ 1, i ':2', 1 "-terphenyi]-31-carboxamide (E288) was obtained. ES/MS m/z: 402.2 (M+H), 

400.4 (M-H); lH NMR (MeOD, 500MHz): 7.73 (d, IH, J=1.6Hz), 7.64 (d, 1H, J=1.6Hz), 7.03 (m, 1H), 

6.88 (m, 2H), 6.80 (d, IH, J=2.0Hz), 6.74 (d, IH, J~8.4Hz), 6.57 (m, 2H), 3.54 (s, 3H) and 2.15 (s, 3H). 

20 

Example 289 

5,-bromo-5fl-chioro-N,,4-dihydroxy-2"-methyl-[l,l,:2',l?,-terpheiiyl]-3,-carboximidaiiiide (£289) 
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Scheme 19 

Step (a): 5"-chloro-4-methoxy-2"-methyl-5,-nitro-[Ur:2,jri-terphenyl]-3,-carbonitrile (50.0 mg, 0.13 

5 mmol), obtained analogous to example 1 step (a), (b), (d) and SnCl2. (H20)2 (149 mg, 0.66 mmol) were 

mixed in EtOH (6.6 mL). The reaction mixture was heated at reflux for 5 h. Siiica was added and the 

solvent was concentrated. The crude mixture was purified on silica using EtOAc/n-heptane (1:1) as 

mobile phase. 40 mg 5'-amino-5,,-chJoro-4-methoxy-2"-methyl-[l,ll:2,}r,-terphenyl]-3'-carbonitrile was 

obtained. 

10 

Step (b): 5,-amino-5"-chloro-4-methoxy-2"-methyl-[l,r:2,,l1,-terphenyl]-3t-carbonitrile (4S.0 mg, 0.14 

mmol) and CuBr2 (61.5 mg, 0.28 mmol) were mixed in MeCN (1.7 mL). f-Butyl nitrite (21.3 mg, 0.21 

mmol) was added. The reaction mixture was stirred at room temperature for 18 h. The solvent was 

evaporated under reduced pressure and the crude product was filtered through silica using EtOAc/w-

15 heptane (1:1) as mobile phase 5'-bromo-5"-chloro-4-methoxy-2"-methyl-[l,^'.2',^'-te^phenyl]-3,-

carbonitrile was obtained in quantitative yield. 

Step (c); 5,-bromo-5"-chloro-4-methoxy-21'-methyl-[l,r:2',r'-terphenyl3-3,-carbonitrile (56.8 mg, 0.14 

mmol) was dissolved in DCM (1.7 mL) under nitrogen. BBr3 (0.69 mL, 1M) was added. The reaction 

20 mixture was stirred at room temperature for 18 h. DCM and HCI (1M) were added and the phases were 

separated using a phase separator. The organic phase was evaporated under reduced pressure. 50 mg 5-

bromo-5"-chloro-4-hydroxy-2"-mcthyl-[l,r:2',r,-terphenyl]-3,-carbonitrile was obtained. 

Step (d): 5'-bromo-5"-chloro-4-hydroxy-2"-methyl-[l,r:2,,l"-terphenyl]-3'-carbonitrile (50 mg, 0.12 

25 mmol) and hydroxylamine (0.4 mL, 16 M, aq) were mixed in MeOH (0.8 mL). The reaction mixture was 
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heated in microwave at 130 °C for 15 min under nitrogen. The crude mixture was purified on preparative 

HPLC using MeCN/acidic H2O (5 - 40% MeCN) as mobile phase. 15.8 mg 5,-bromo-5H-chloro-N\4-

d3hydroxy-2f,-methyI-[ljr:2'>r,4erphenyl3-3l'-carbaxitnidamide (E289) was obtained. ES/MS m/z: 

433.16; 435.19 (M+H), 431,06 (M-H); 'HNMR(Acetone-d6s 500MHz): 7.61 (d, IH, J=2.2Hz), 7.56(d, 

5 IH, J=2.2Hz), 7.20 (d, IH, J=2.2Hz), 7.10 (dd, IH, J=8.3, 2,2Hz), 6.99 (d, 1H, J=8.3Hz), 6.92 (ra, 2H), 

6.66 (m, 2H) and 1.85 (s, 3H). The title compound was identified by JH-NMR which showed that the 

oxime product was a single isomer, hut did not confirm whether the (E) or (Z) oxime isomer had been 

obtained. 

10 Examples 290-296 

Examples 290 - 296 were prepared using a method analogous to that used to synthesise Example 289 

above. Full experimental details of the individual steps of the general methods are described in Examples 

1 and 289 above. For examples 290- 296 identification of the title compounds by 5H-NMR showed that 

the oxime product was a single isomer, but did not confirm whether the (E) or (Z) oxime isomer had been 

1.5 obtained. 

HO 

E 290 5,-bromo-3",5"-difluoro-N1,4-dihydroxy-[l,l,:2l,r,-terphenyl]-3'-carboximidamide 

R1 = 3,5 -difluorophenyl 

ES/MS m/z: 419.19 (pos. M + H), 419,06 (neg. M-H); SHNMR (Acetone~d6, 500MHz): 5 7.59 (d, 

IH, J=2.2Hz), 7.57 (d, IH, J=2.2Hz), 6.94 (m, 2H), 6.83 (m, IH) and 6.76-6.70 (m, 4H). 

E 291 5'-bromo-3 ",5"-difluoro-N\4-dihydroxy-[ l,l':2r,l "-terphenyi] -31-carboximidamide 

R1 - 3-c iloro-5-fluorophenyl 

ES/MS m/z: 437.15; 439.16 (pos. M + H), 435; 437.10 (neg. M-H); {H NMR (Acetone-d6, SOOMHz): 

5 7.59 (d, IH, J=2.2Hz), 7.58 (d, 1H, J=2.2Hz), 7.06 (m, IH), 6.97 (br s, 1H), 6.93 (m, 2H), 6.87 (d, IH, 

J-9.0Hz) and 6.71 (m, 2H). 

E 292 51-bromo-2t,-chloro-5"-fluoro-N!,4-dihydroxy-[lJi,:2'sl"-teiphenyl]-3-carboximidamide 
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R1 = 2-chIoro-5-fluorophenyi 

ES/MS m/z: 437.15; 439.15 (pos. M + H), 435.05; 437.00 (neg. M - H); 'H NMR (Acetone-d6, 

SOOMHz); 5 7.66 (d, IH, J=2.1Hz), 7.57 (d, IH, J=2.1Hz), 7.24 (dd, IH, J-8.8, 5.2Hz), 7.05 (dd, IH, 

J=9.2f 2.9Hz), 7.02-6.95 (m, 3H) and 6.67 (m, 2H). 

E 293 5'-bromo-4"-chloro-N'J4-diliydroxy-fl,r-2,,l,,-terpheny3]~3,-carboximidamide 

R = 4-chlorophenyl 

ES/MS m/z: 419.17; 421.14 (pos. M + H), 417.06; 419.17 (neg. M-H); 'HNMR (Acetone-d6, 

SOOMHz): 6 7.29 (m, 2H), 7.15 (m, 2H9» 7.07 (d, IH, J=2.5Hz), 7.01-6.98 (m, 3H) and 6.77 (m, 2H). 

E294 5,-bromo-21lI5fl-dichloro-N,)4-dil ay droxy-[ 1 f V: 2\ 1 "-teiphenyl] -3' -carboximidamide 

R1 = 2,5-dichlorophenyl 

ES/MS 
IH, J=2 

m/z: 453.11 (pos. M + H), 451.04 

.GHz), 7.57 (d, IH, J=2.0Hz), 7.2 

(neg. M —H); 'H NMR (Acetone-d6, SOOMHz): 5 7.67 (d, 

7 (m, IH), 7.24-7.20 (m, 211), 6.96 (m, 2H) and 6.68 (m, 2H). 

E 295 5'-bromo-2"-chloro-N',4~dihydroxy-5"-methyl-[l, 1 ':2', I "~terphenyl]-3'-carboximidamide 

R' = 2-c iloro-5-methylphenyl 

ES/MS m/z: 433.09 (pos. M + H)„ 431.17 (neg. M - H); 'H NMR (Acetone-d6, SOOMHz): 5 7.63 (d, 

IH, J=2.0IIz), 7.54 (d, IH, J=2.0Hz), 7.09-7.07 (m, 2H), 7.01 (dd, IH, J=8.1,1.6Hz), 6.94 (m, 2H), 

6.64 (m, 2H) and 2.22 (s, 3H). 

E 296 -bromo-2-(3,5-dimethylisoxazoi-4-yl)-N',4,-dihydroxy-[l,r-biphenyl]-3-carboximidamide 

JR. = 3,5-dimethyIisoxazol-4-yl 

ES/MS m/z: 402.16; 404.19; 406.18 (pos. M + H), 400.19; 402.19; 404.36 (neg.M-H); HNMR 

(Acetone-d6, SOOMHz): 5 7.61 (d, J= 2.2 Hz, IH), 7.59 (d, J - 2.2 Hz, IH), 6.97 (m, 2H), 6.76 (m, 2H), 

2.04 (s, IH) and 1,83 (s, IH). 

Examples 297-303 

Examples 297 - 303 were prepared using a method analogous to that used to synthesise Examples 1 and 

50 above. Full experimental details of the individual steps of the general methods are described in 

Examples 1 and 50 above. For examples 297 and 299-303 identification of the title compounds by 

*H-NMR showed that the oxime product was a single isomer, but did not confirm whether the (E) or (Z) 

oxime isomer had been obtained. 

-110-



WO 2013/017654 PCT/EP2012/065134 

E 297 3-chloro-5-fluoro-N',4-dihydroxy-5,-(trifluoromethyl)-[l,r:2,i,r,-terphenyl]-31-

carboximidamide 

R1 = phenyl R2 = N-hydroxy carbaimidoyl R3 = CFj 

ES/MS m/z: 425 (pos. M + H), 423.2 (neg. M -H); JHNMR (Acetone-d6, 500M] 

7.39-7.35 (m, 3H), 7.24 (m, 2H), 7.00 (t, 1H, J=1.8Hz) and 6.87 (dd, IH, 1=11.3, 

Hz): 8 7.85 (m, 2H), 

2.1Hz). 

298 3-chloro-5 -fluoro-4-hydroxy-5'-(trlfluoromethyl)-[ 1,1 ':2\ 1 "-terphenyl]-3 '-carboxamide 

R = phenyl R - carbamoyl 

ES/MS m/z: 410.3 (pos. M + H), 408.5 (neg. M - H); !H NMR (Acetone-d63,500MHz): 5 7.93 (m, 

IH), 7.86 (m, III), 7.41-7.39 (m, 3H), 7.26-7.24 (m, 2H), 7,01 (t, J - 1.9 Hz, IH) and 6.87 (dd, J=a.l5 

11.4 Hz, IH). 

E 299 | 3,5,-dichloro-3n,5,5,'-trifluoro -N\4-dihydroxy-[l ^'^r'-terphenylj-S'-carboximidamide 

R1 = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3 = C1 

ES/MS m/z: 427.08 (pos. M + H), 425.17 (neg. M - H); *H NMR (Acetone-d6, SOOMHz): 8 7.65 (s, 

IH), 7.63 (d, J = 2.0 Hz, IH), 6.99 (t, J = 1.8 Hz, IH), 6.96-6.88 (m, 4H). 

E 300 3 '-chloro-2~(3,5 -dimethyHsoxazol-4-yl)-5'-fhioro-N',4f-dihydroxy-5 -(trifluoromethyl)-[ 1,11-

biphenyl]-3-carboximidamide 

R — 3,5 -dimethyl isoxazol-4-yl R2 = N-hydroxy carbaimidoyl R3 = CF3 

ES/MS m/z: 444.15 (pos. M + H), 442.22 (neg. M-H); 'HNMR (Acetone-d6, SOOMHz): 5 7.83 (s, 

2H), 7.06 (t, J = 1.8 Hz, IH), 6.95 (dd, J = 2.1,11.1 Hz, IH), 2.11 (s, 3H), 1.91 (s, 3H). 

E 301 3-chloro-3",5,5"-trifluoro-Nl,4-dihydroxy-5'-(trifluoromethyl)-[l,r:2,,r,-terphenyl]-3'-

carboximidamide 

R3 = 3,5-difluorophenyl R^ = N-hydroxy carbaimidoyl R3 = CF3 

ES/MS m/z: 461.15 (pos. M + H), 459.16 (neg. M -H); 'HNMR (Acetone-d6, SOOMHz): 5 7.81 (s, 

IH), 7.80 (d, J = 0.4 Hz, IH), 7.03 (t, J = 1.9 Hz, IH), 6.95-6.90 (m, 2H), 6.89-6.84 (m, 2H). 
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E 302 1 3-chloro-5>5"-difluoro-N,,4-dihydroxy-2"-methoxy-5,-(trifluoromethyl)-[l,r:2',r,-terphen.yi]-

3-carboximidamide 

R! = 5-fluoro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl R3 = CFJ 

ES/MS m/z: 473.12 (pos. M + H), 471.23 (neg. M -H); 'H NMR (Acetone-d6, SOOMHz): 5 7.79 (s, 

IH), 7.74 (s, IH), 7.03-6.99 (m, 2H), 6 .91-6.88 (m, 3H), 3.61 (s, 3H). 

E 303 3-chloro-5-fluoro-N',4-dihydroxy-2,,-methoxy-5,-(trifluoromethyl)-[l,r:2,,r,-terphenyl]-3'-

carboximidamide 

R' — 2-methoxyphenyi R2 = N-hydroxy carbaimidoyl RJ = CF3 

ES/MS m/z: 455.16 (pos. M + H), 453.18 (neg. M - H); JH NMR (Acetone-d63 SOOMHz): 5 7.79 (d, J -

1.5 Hz, IH), 7.72 (d, J= 1.4 Hz, 1H),7.26 (m, III), 7.05 (dd, J= 1.7, 7.4 Hz, III), 6.96 (t,J» 1.8 Hz, 

IH), 6.91-6.83 (m, 3H), 3.63 (s, 3H). 

Examples 304-31® 
Examples 304-310 were prepared using methods analogous to that used to synthesise Examples 1, 15 and 

50 above. Full experimental details of the individual steps of the general methods are described in 

Examples 1, 15 and 50 above. For examples 304-308 and 310 identification of the title compound by 

'H-NMR showed that the oxime product was a single isomer, but did not confirm whether the (E) or (Z) 

oxime isomer had been obtained. 

E 304 51-chloro-31',5"-difluoro-Nl-hydroxy-4-methoxy-3-methyl-[l,r:2,,lM-terphenyl]-3r-

carboximidamide 

R1 = 3,5-difluorophenyl R2 - N-hydroxy carbaimidoyl RA = Me R —Me 

ES/MS m/z: 403.25 (pos. M + H), 401.3 (neg. M-H); 'HNMR(CDC13, SOOMHz): 8 7.50 (d, IH, 

J-2.3IIZ), 7.46 (d, IH, J=2.3Hz), 6.81 (d, IH, J=1.9Hz), 6.75 (dd, IH, >8.4, 2.4Hz), 6.70-6.62 (m, 4H), 

3,79 (s, 3H) and 2.11 (s,3H). 

E 305 51-chloro-3",5"-difluoro-N'J4-dihydroxy-3-methyl-[l,l,:2,,l"-terphenyl]-3'-carboximidamide 
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R1 = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl RA = H R6 = Me 

ES/MS m/z: 389,22 (pos. M + H), 387.24 (neg. M-H); lHNMR(Acetone-d6, 500MHz): 5 7.43 (s, 

2H), 6.88 (d, IH, J=1.7Hz), 6.83 (m, IH), 6.76-6.66 (m, 4H) and 2.10 (s, 3H). 

£306 5-chloro-2-(3,5-dimethylisoxazol-4-yl)-N,,4,-dihydroxy-3l-methyl-[l,r-biphenyl]-3-

carboximidamide 

R] = 3,5-dimethylisoxazol-4-yl R = N-hydroxy carbaimidoyl 

1 il il os5 
ES/MS m/z: 372.22 (pos. M + R 

IH, J—2.2Hz), 7.44 (d, IH, J=2.: 

3H) and 1.83 (s, 3H). 

[), 370.27 (neg. M - H); *H NMR (Acetone-d6J SOOMHz): 5 7.46 (d, 

iHz), 6.90 (d, IH, l~L7'Hz), 6.77-6.72 (m, 2H), 2.13 (s, 3H), 2.05 (s, 

E 307 5,-chloro-N,,4-dihydroxy-2",3-dimelhyi-[l,r:2',rl-terpheny ]-3'-cafboximidan lide 

Rl = o-tolyl 1 R2 = N-hydroxy carbaimidoyl RA = H Rb = Me 

ES/MS m/z: 367.24 (pos. M + H), 365.25 (neg, M - H); lH NMR (Ace£one-d6, 500MH 

IH, J=2.3IIz), 7.41 (d, IH, J=2.3Hz), 7.16 (dd, IH, J=7.1, MHz), 7.12-7,05 (m, 2H), 7 

6.83 (d, IH, J=1.9Hz), 6.69 (dd, 1H» J-8.3,2.3Hz), 6.58 (d, 1H, J=8.3Hz), 2.03 (s, 3H) 

rz): S 7.45 (d, 

.00 (m, IH), 

and 1.87 (s, 3H). 

E 308 5,»chloro-5M-fluoro-N'J4-dihydroxy-2"-methoxy-3-methyl-[l,r:2ltr'-terphenyl]-3'-

carboximidamide 

RJ - 5-f uoro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl RA = H Rb~ Me 

ES/MS m/z: 401.18 (pos.M + H), 399.25 (neg. M-H); *HNMR (Acetone-d6,500MHz): 57.42 (d, 

IH, J—2.3Hz), 7.36 (d, IH, J=2.3Hz), 6.92 (m5 IH), 6.85 (d> IH, J=1.8Hz), 6.81 (dd, IH, 1=9.0, 4,5Hz), 

6.75 (dd, IH, J=9.0, 3.2Ilz), 6.71 (dd, IH, J=8.2, 2.2Hz), 6.61 (d, IH, J=8.2Hz), 3.55 (s, 3H) and 2,07 

(s, 3H). 

E309 5'-chloro-5"-fluoro-4-hy iroxy-2"-methox> -3-methyl-[l,r:2 , 1 "-terphenyl]-3'-c arboxamide 

R1 = 5 -fluoro-2 -methoxyphcny 1 R2 = carbamoyl RA-H R6 = Me 

2.3 Hz, 1H), 7.40 (4 J - 2.3 Hz, IH), 6.94 (m, J = 4.1 Hz, IH), 6.87 (d, J = 1.9 Hz, IH), 6.84 (dd, J = 
4.5, 9,1 Hz, 1H), 6.77 (dd, J = 3.2, 9.0 Hz, HI), 6.72 (dd, J = 2.2, 8.3 Hz, IH), 6.62 (d, J = 8.2 Hz, IH), 
3.56 (s, 3H), 2.07 (s, 3H). 

5 

J E3X0 

p
 

• e-
* •J c
 1 •s 
i 

ih ro-N',4-dihydroxy -3-isopropyl-[ 1,1 ':2% 1 "-terph enyl]-3'-carboximidamide 

-113-



WO 2013/017654 PCT/EP2012/065134 

R1 = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl i! K
 R6 = isopropyl 

ES/MS m/z: 417.21 (pos. M + H), 415.28 (neg. M-H); !H NMR (Acetone-d6, 500MJ 
2.3 Hz, IH), 7.43 (d, J = 2.3 Hz, IH), 6.89 (dd, J = 2.3, 8.2 Hz, IH), 6.83 (m, IH), 6.78 
3.19 (m3 IH), 1.00 (d, J = 7.0 Hz, 6H). 

[z): 5 7.45 (d, J = 
-6.71 (m, 4H), 

Example 311 

2'-(3,5-dimethylisoxazol-4-yl)-3,-(lH-t,2,3-triazoi-4-yl)-5,-(trifluoroinethyl)-[l»l'-bipheiiyl]-4-ol 
(E311) 

(c) 

^ Jf)_ 
CF3 

(h). Q 

(a) 4-Methoxyphenylboronic acid, K2C03t PdCI2(PPh3)2f DME/Et0H/H20; (b) i2, AgS04, EtOH; 
(b) CuBr2, f-butyl nitrite, MeCN; (d) BBr3> DCM; (e) ethynyitrimethylsilane, CuS, PdCl2P(Ph3)2,Et3N, 
THF; (f) (3,5-dim8thylisoxazol-4-yl)boronic acid, PdOAc2r RuPhos, K2C03, toiuene/H20; (g) Bu3NF, 
THF; (h) N3SiMe3, Cul, DMF/MeOH. 

Scheme 20 

Step (a): 24odo-4-(trifluoromethyl)aniline (2.0 g, 6.97 mmol), 4-methoxyphenylboronic acid (2.12 g, 

13.9 mmol), PdClaCPPhj)^ (244 mg, 0.35 mmol) and K2CO3 (3.85 g, 27.8 mmol) were mixed in 

10 DME/Et0H/H20 (24 mL, 4:1:1) under nitrogen. The reaction mixture was heated at 100 °C for 1 hand 

then stirred at room temperature for 66 h. The mixture was washed with brine (sat, 30 mL) and H20 (30 

mL). The aqueous layers were extracted with DCM (30 ml) and the combined organinc layers were 

passed through a phase separator. The solvent was evaporated under reduced pressure and the crude 
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product was purified on silica using EtOAc/n-heptane (0-20% EtOAc) as mobile phase. 1.38 g 4-

methoxy-5^trifluoromethyl)-[l,r-biphenyl]-2-amine was obtained as red oil. 

Step (b): 4'-methoxy-5-(trifluoromethyl)-[l, 1 '-biphenyl]-2-amrae (1.38 g, 5.14 mmol) was dissolved in 

5 MeOH (40 mL). Iodine (137 g, 5.40 mmol) and AgS04 (1.68 g, 5.40 mmol) were added. The reaction 

mixture was stirred at room temperature for 45 min and was then filtered through celite. The solvent was 

concentrated under reduced pressure. DCM (50 mL), H2O (20 mL) and NaHCOs (1.4 g) were added to 

the residue and the resulting mixture was stirred for 16 h. The mixture was filtered through a phase 

separator, The organic layer was evaporated under reduced pressure and the crude product was purified 

10 on silica using EtOAc/w-heptane (2.5-5 % EtOAc) as mobile phase. 1.63 g 3-iodo-4'-methoxy-5-

(trifluoromethyl)-[l ,1 '-biphenyl]-2-amine was obtained asyellowish oil. 

Step (c): 3-iodo-4'-methoxy-5-(trifluoromethyl)-[l,I1-biphenyI]-2-amine (1.63 g, 4.14 mmol) and CuBrz 

(1.85 g, 8.28 mmol) were mixed in MeCN (50 mL). f-Butyl nitrite (0.64 g, 6.21 mmoi) was added. Hie 

15 reaction mixture was stirred at room temperature for 40 min. The solvent was evaporated under reduced 

pressure and the crude product was purified on silica using EtOAc/w-heptane (0-5 % EtOAc) as mobile 

phase, 1.66 g 2,-bromo-3'-iodo-5'-(trifluoromethyl)-[l,r-biphenyl]-4-ol was obtained as a white solid. 

Step (d): 2'-bromo-3,-iodo-5-(trifiuoromethyl)-[l,r-biphenyl]-4-ol was obtained (1.66 g, 3.65 mmol) 

20 was dissolved in DCM (30 mL) under nitrogen and the solution was cooled to 0 °C . BBr3 (18.2 mL, 1M) 

was added drop wise at 0 °C. After 10 min the cooling bath was removed and the reaction mixture was 

stirred for lh and 45 min. NaHC03 (sat) was added and the mixture was stirred for 2 min. The mixture 

was filtered through a phase separator and the aqueous layer was extracted with DCM. The combined 

organic layers were evaporated and the crude product was purified on silica using DCMc/ra-heptane (0-75 

25 % DCM) as mobile phase. 1.48 g 2'-bromo-3 -iodo-5'-(trifluoromethyl)-[ 1,1 '-biphenyl]-4-ol was obtained 

as white solid. 

Step (e): 2'-bromo-3,-iodo-5'-(trifluoromethyl)-[l,i'-bipiienyl]-4-ol (200 mg , 0.45 mmol), 

ethynyltrimethylsilane (66.5 mg, 0.68 mmol), Oil (8.60 mg, 0.045 mmol), PdCl2(PPhj)2 (15.84 mg, 0.02 

30 mmol) and Et3N (0.188 mL, 1.35 mmol) were mixed in THF (1.5 ml.). The reaction mixture was stirred 

at room temperature for 5h. The solvent was evaporated and the crude mixture was purified on silica 

using DCMc/rc-heptane (0-50 % DCM) as mobile phase. 1.36 mg 2,-bromo-5,-(trifluoromethyl)-3'-

((trimethylsilyl)ethynyl)-[ 1,1 '-biphenyl]-4-ol was obtained as colorless oil. 

35 Step (I): 2,-bromo-5'-(trifluoromethyl)-3,-((trimethylsilyl)ethynyI)-[l,r-biphenyl]-4-ol (136 mg, 0.33 

mmol), 3,5-dimethylisoxazole-4-boronic acid (185 mg, 1.32 mmol), Pd(OAc)2 (7.39 mg, 0.03 mmol), 

RuPhos (30.71 mg, 0.07 mmol) and K2CO3 (273 mg, 1.97mmol) were mixed in toluene /water (0.8 mLs 
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1:1) under nitrogen. The reaction mixture was heated in microwave at 120 °C for 30 min and cooled to 

room temperature, NH4C1 (2 mL, sat) was added and the aqueous mixture was extracted with DCM. The 

combined extracts were evaporated under reduced pressure and the crude product was purified on silica 

using DCM/n-heptane (50-100 % DCM) as mobile phase, 82 mg 2,-(3,5-dimethylisoxazol-4-yi)-5'-

5 (trifluoromethyl)-3'-((trimethylsilyl)ethynyl)-[ 1,1 f-biphenyl]~4-ol was obtained as yellow oil. 

Step (g): 2'-(3>5-dimethylisoxazol-4-yl)-5,-(trifluoromethyl)-3,-((trimethylsilyl)ethynyl)-[l,r-biphenyl]-

4-ol (82 mg, 0.19 mmol) was dissolved in THF (1 mL) and Bu3NF (250 mg, 0.95 mmol) was added. The 

reaction mixture was stirred at room temperature. After 1 h additional BujNF (250 mg5 0.95 mmol) was 

10 added and the stirring continued for 1 h. The solvent was evaporated under reduced pressure and the 

crude product was purified on silica using DCM/n-heptane (0-100 % DCM) as mobile phase. 47 mg 2'-

(3,5-dimethylisoxazol-4-yl)-3'-ethynyt-5'-(trifluoromethyl)-[l,r-biphenyl]-4-ol was obtained as a red 

semi solid. 

15 Step (Ii); 2,-(3,5-dimethylisoxazol-4-yl)-3,-ethynyl-5,-(trifluoromethyl)-[l,r-bipheiiyl]-4-ol (37 mg, 0.10 

mmol), Cul (19.7 mg, 0.10 mmol) and NjSiMe3 (59.6 mg, 0.52 mmol) were mixed in DMF/MeOH (0.5 

mL, 9:1). The reaction mixture was heated in microwave at 140 °C for 30 min under nitrogen. EtOAc was 

added and the mixture was filtered through celite. The solvent was evaporated under reduced pressure and 

the crude mixture, dissolved in DMSO, was purified on preparative HPLC using MeCN/acidic H20 (20 -

20 100% MeCN) as mobile phase. 2.9 mg 2'~(3,5-dimethylisoxazol•4~yl}-3l-(lH-l,2,3~triazo3-4-yl)-5,-

(trifluoromethylH 1,1 '-biphenyij-4-ol (E311) was obtained. ES/MS m/z: 401.25 (M+H), 399.3 (M-H); *H 

NMR (Acetone-d6, 500MHz): 7.73 (s, IH), 7.28 (s, IH), 7.06 (m, 2H), 6,82 (m, 2H), 1.91 (s, 3H), 1.72 

(s, 3H). 

25 Examples 312-321 

Examples 312-321 were prepared using methods analogous to that used to synthesise Example 1 above. 

Full experimental details of the individual steps of the general methods are described in Example 1. 

Intermediate C was used to synthesise examples 312-316. The intermediate used to synthesise examples 

318-321 was obtained by an analogous method. For examples 312-314, and 317-319, identification of the 

30 title compounds by 'H-NMR showed that the oxime product was a single isomer, but did not confirm 

whether the (E) or (Z) oxime isomer had been obtained. 

R2 
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E312 N1,4-dihydroxy-5l-(trifluoromethoxy)-[l,r:2,,r,-£erpheiiyl]-3'-carboximidami<ie 

R1 = phenyl R2 = N-hydroxy carbaimidoyl RJ = trifluromethoxy 

ES/MS m/z: 389.6 (pos. M + H), 387.4 (neg. M - H); lH NMR (MeOD, 500MHz): 5 7.36 (s, IH), 7.20-

7.17 (m, 3H), 7.13-7.11 (m, 2H), 6.84 (m, 2H), 6.56 (m, 2H), 

E 313 3",5"-difluoro- SP,4-dihydr oxy-5'-(trifluoromethoxy)-[l sr:2', 1 "-terph enyl]-3 -carboximidamide 

R1 = 3,5-difluorophenyl R2=N-hydroxy carbaimidoyl R3 = trifluromethoxy 

ES/MS m/z: 425.3 (pos. 

Hz, 2H), 6.88 (m, 2H), £ 

M + H), 423.5 (neg. M - H); 'H NMR (MeOD, 500MHz): 6 7.35 (d, J ~ 1.7 

>.80-6.70 (m, 3H), 6.64 (m, 2H). 

E314 5t,-chloro-Ni,4'diliydroxy-2"-methoxy-5t»(trifl!ioromethoxy)-[l3r:2l5ln-terplienyl]-3'-

carboximidamide 

Rl = 5-chloro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl R3 = trifluromethoxy 

ES/MS m/z: 453.5 (pos. M + H), 451.4 (neg. M - H); lH NMR (MeOD, SOOMHz): 8 7.36 (s, IH), 7.33 

(s, IH), 7.19 (dd, J - 2.6, 8.8 Hz, IH), 7.01 (d, J = 2.6 Hz, IH), 6.87 (d, J = 8.5 Hz, 2H), 6.81 (d, J - 8.9 

Hz, IH), 6.59 (d, J = 8.5 Hz, 211), 3.56 (s, 3H). 

E 315 4-hydroxy-5'-(trifluoromethoxy)-[l,r:2,,l"-teiphenyl]-3'-carboxamide 

R1 = phenyl R = carbamoyl R = trifluromethoxy 

ES/MS m/z: 374.3 (pos. M + H), 3' 

(m, IH), 7.21-7.19 (m, 3H), 7.12-7 

?2.1 (neg. M-H); lRNMR (MeOD, 500MHz): 5 7.34 (m, 111), 7.31 

10 (m, 2H), 6.84 (m, 2H), 6.57 (m, 2H). 

E 316 3",5 "-difluoro-4-hydroxy-5'-(trifluoromethoxy)-[l, I !:2',lfl-terphenyl ]-3'-carboxamide 

R' — 3,5-difluorophenyl R^ = carbamoyl R3 = trifluromethoxy 

ES/MS m/z: 410.6 (pos. M + H), 408.5 (neg. M - H); >H NMR (MeOD, SOOMHz): B 737 (t, J = 1.2 Hz, 

IH), 734 (d, J = 1.5 Hz, IH), 6.89 (m, 2H), 6.80 (m, IH), 6.71 (m, 2H), 6.66 (m, 2H). 

E 317 N',4-dihydroxy-5-isoprop yl-[ 1, r:2', 1" -terphenyi] -3 '-carboximidam de 
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R1 = phenyl R* = N-hydroxy carbaimidoyl R3 = isopropyl 

ES/MS m/z: 347.3 (pos. M + H), 345.1 

7.17-7.15 (m, 3H), 7.11-7.09 (m, 2H), 

6H). 

(neg. M - H); >H NMR (MeOD, SOOMHz); 5 7.33-7.31 (m, 2H), 

5.82 (m, 2H), 6.54 (m, 2H), 3.01 (m, IH), 1.32 (d,J = 7.0Hz, 

E318 3",5"-difluoix)-N',4-dihydr oxy-5'-isopropyl-[2, 1 u.2\ 1 ,r-terphenyl]-3'-< carboximidamide 

R1 - 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3 = isopropyl 

ES/MS m/z: 383.3 (pos. M + H), 31 

Hz, 1H), 7.30 (d, J= 1.8 Hz, IH), 6 

J = 7.0 Hz, 6H). 

l\A (neg. M-H); 'H NMR (MeOD, 500MHz): § 7.32 (d, J = L8 

.85 (m, 2H), 6.73-6.69 (m, 3H), 6.62 (m, 2H), 3.00 (mt IH), 1.31 (d, 

E 319 5"-chloro-N',4-dihydroxy-5-iso propyl-2"-methoxy-[l ,l':2r,l "-terphe nyll-3 '-carboximidamide 

R3 — 5-c iIoro-2 -methoxyphenyl N-hydroxy carbaimidoyl R3 = isopropyl 

ES/MS m/z: 411.5 (pos. M + H), 409.7 (i 

(dd, J=2.6, 8.8 Hz, IH), 6.97 (d, J-2.7 

3.57 (s, 3H), 3.01 (m, J = 6.9 Hz, IH), 1. 

leg. M - H); lH NMR (MeOD, 500MHz): 

Hz, IH), 6.85 (m, 2H), 6.80 (d, J = 8.9 Hz 

32 (d, J = 6.9 Hz, 6H). 

5 7.32 (s, 2H), 7.16 

, IH), 6.57 (m, 2H), 

E 320 4-ammo-5'-isopropyl-[l ,1 :2M" -terphenyl]-3 '-carboxamide 

R1 = phenyl carbamoyl RJ = isopropyl 

ES/MS m/z; 332.3 (pos. M + H), 330.4 (neg. M-H). 

E 321 3"55"-ditluoro-N',4-dihydroxy -5,-isopropyl-[l>r:2,,l"-terphenyl]-3'-carboximidamide 

R1 = 3,5-difluorophenyl R' = carbamoyl R" = isopropyl 

ES/MS m/z: 368.3 (pos. M + H), 366.1 

Hz, IH), 7.30 (d, J = 1.9 Hz, IH), 6.86 

(m, IH), 1.32 (d, J = 7.0 Hz, 6H). 

(neg. M - H); *H NMR (MeOD, 500MHz): 8 7.35 (d, J= 1.9 

(m, 2H), 6.74 (m, IH), 6.70-6.66 (m, 2H), 6.63 (m, 2H), 3.01 

Example 322 
2-(3-cyanofuran-2-yI)~N\4,~dihydroxy-5-(trifluoromethylHl,r-biphenyl]~3-carboximidamide 
(E322) 
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(a) NH2OH (aq), MeOH; (b) Acetone, AcOH; (c) 2-(tributylstannyl)furan-3-carbonitrile, 
Pd(OAc)2, tri(furan-2-yt)phosphine, Cul, THF; (d) HCI, EtOH. 

Scheme 21 

5 Step (a); 4,-hydxoxy-2~iodo-5-(trifluoromethyi)-[l)l'-biphenyl]-3-carbonitrile (250 mg, 0.64 mmol), 

obtained analogous to example 15 and hydroxylamine (1.0 mL, 16 M, aq) were mixed in MeOH (3.0 

mL). The reaction mixture was heated in microwave at 120 °C for 20 min under nitrogen. HCI (1M) and 

DCM were added. The phases were separated and the organic phase was evaporated under reduced 

pressure. 140 mg N',4'-dihydroxy-2-iodo-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboximidamide was 

10 obtained. 

Step (b): N\4r-dihydroxy-2-iodo-5-(trifluoromethyl)-[ 1,1 '-biphenyl]-3-carboximidamide (140 mg, 0.33 

mmol) was dissolved in AcOH (5 mL) and acetone (1.18 mL} 16.06 mmol) was added. The reaction 

mixture was heated at 70 °C for 20 h and then concentrated to dryness. DCM and NaOH (0.5M) were 

15 added. The phases were separated and the organic phase was evaporated under reduced pressure. The 

crude product was purified on silica using EtOAc/w-heptane (10-50 % EtOAc) as mobile phase. 117 mg 

3,-(5,5-<timetiiyi-4>5-cUhydro-l)2,4-oxadiazoi-3-yl)-2,-iodo-5,-(trifhKM'omethyl)-[l,l,-biph.enyl]-4-ol was 

obtained as a white solid. 

20 Step (c); 3'-(5,5-dimethyl-4,5-dihydro-l,2,4-oxadiazol-3-yl)-2,-iodo-5'-(trifluoromethyl)-[l ,r-biphenyl}-

4-ol (10.0 mg, 0.02 mmol), 2-(tributylstannyl)furan-3-carbonitrile (16.5 mg, 0.04 mmol), Pd(OAc>2 (0.49 

mg, 0.002 mmol), tri(furan-2-yl)phospliine (0.93 mg} 0.004moiol) and Cul (0.41 mg, 0.004 mmol) were 

mixed in THF (0.5 mL). The reaction mixture was heated in microwave at 100 °C for 30 min under 
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nitrogen. The crude mixture was purified on preparative HPLC using MeCN/acidic H2O (35 - 45% 

MeCN) as mobile phase. 3.0 mg 2-(3-(5,5-dimethyl-4,5-dihydro-l,2,4-oxadiazol-3-yl)-4,-hydroxy-5-

(trifluoromethyl)-[l,r-biphenyl]-2-yl)furan-3-carbonitrile was obtained as a white solid. 

5 Step (d): 2-(3-(5,5-dimethyi-4,5-dihydro-l,2>4-oxadiazol-3-yl)-4,-hydroxy-5-(lrifluoromethylMl»l'-

biphenyl]-2-yl)fiiran~3-carboiiitrile (3,0 mg, 0.01 mmol) was dissolved in EtOH (0.5 mL) and HCI (conc, 

0.05 mL) was added. The reaction mixture was stirred at room temperature for 4 h. DCM/EtOAc and 

NH4CI (sat) were added. The phases were separated and the organic phase was evaporated under reduced 

pressure. The crude product was purified on preparative HPLC using MeCN/acidic II2O (20 - 100% 

10 MeCN) as mobile phase. 2.0 mg 2-(3-cyanofurdn-2-yl)-N,,4,-dihydroxy-5-(trifluoromethyl)-[l ,1'-

biphenyl]-3-carboximidamide (E322) was obtained as a colorless oil. ES/MS m/z: 388.4 (M+H), 386.2 

(M-H); lHNMR(Acetone-d6, SOOMHz): 7.92 (d, J= 1.3 Hz, IH), 7.82 (d,J= 1.1 Hz, IH), 7.69 (d, J-

2.0 Hz, IH), 7.02 (m, 2H), 6.80 (m, 2H), 6.68 (d, J - 2.1 Hz, IH). The title compound was identified by 
5H-NMR which showed that the oxime product was a single isomer, but did not confirm whether the (E) 

1.5 or (Z) oxime isomer had been obtained. 

Examples 323-325 
Examples 323 - 325 were prepared using a method analogous to that used to synthesise Examples 15 and 

322 above. Full experimental details of the individual steps of the general methods are described in 

20 Examples 15 and 289 above. For examples 323-325 identification of the title compounds by *H-NMR 

showed that the oxime product was a single isomer, but did not confirm whether the (E) or (Z) oxime 

isomer had been obtained. 

HO 

E 323 2-(3-cyanofuran-2-yl)-N',41-dihydroxy-5-(trifluoromethyl)-[l, 1 '-biphenyl]-3-carboximidamide 

R1 = 3-cyanofuran-2-yl 

ES/MS m/z: 402.5 (pos, M + H), 400.3 (neg. M - H); 'H NMR (Acetone-d6,500MHz): 5 8.00 (d, J -
1.2 Hz, IH), 7.82 (m, IH), 7.71 (s, 1H), 7.02 (m, 2H), 6.79 (m, 2H), 3.47 (s, 3H). 

E 324 2"-cyano-N',4-dihydroxy-5l-(trifluoromethyl)-[l,r:2ijr'-terphenyl3-3,-carboximidannde 
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ES/MS m/z: 398.3 (pos. M + H), 396.4 (neg. M-H); *H NMR (Acetone-d6, 500MHz): 5 7.84 (d, J = 

1.3 Hz, IH), 7.73 (t, J= 0.9 Hz, IH), 7.58 (m, 1H), 7.54 (dd, J = 0.8, 7.8 Hz, IH), 7.49 (dd, J = 0.6, 7.9 

Hz, IH), 7,40 (m, IH), 6.95 (m, 2H), 6.67 (m, 2H). 

E 325 2-(3-cyano4-methyl4H-pynT>l~2-yl)-N^4l-dihydroxy-5-(trifluoromethyl)-[l>l,-bipheiiyl]-3-

carboximidamide 
—, i 
R = 3-cyano-l-methyI-lH-pyrroI-2-yl 

ES/MS m/z: 401.3 (pos. M + H), 399.1 (neg. M - H); *H NMR (Acetone-d6, SOOMHz): 5 7.35 (d, J = 

1.9 Hz, IH), 7.30 (d, J - 1.9 Hz, IH), 6.86 (m, 2H), 6.74 (m, IH), 6.70-6.66 (m, 2H), 6.63 (m, 2H), 3.E 

(m, IH), 1.32 (d, J = 7.0 Hz, 6H). 

Example 326 

5 21-(3,5-dlmethylisoxazol-4-yl)-3,-(hydroxymethyI)-5,-(trifluorometliyl)-[l,l'-biphenyI]-4-ol (E326) 

(a) DIBAL-H, DCM; (b) TBDMSC1, Et3N, DCM; (c) (trimethylsilyl)methyl magnesium chloride, 
isopropylmagnesium chloride lithium chloride, ZnCI2, THF; (d) HCI, THF, 

Scheme 22 

10 Step (a): 2~(3,5-dimethylisoxazol-4-yl)-4,-hydroxy-5-(trifluoromethyIMl,r-biphenyl]-3-carbonitrile 

(250 mg, 0.64 mmol) obtained analogous to example 15, was dissolved in DCM,(6 mL) and the solution 

was cooled to -78 °C. DIBAL-H (4.19 mL, 1 M) was added drop wise. The reaction mixture was stirred at 

-78 °C for 1.5 h. HCI (5 mL, 2 M) was added at -78 °C and the mixture was allowed to attain room 

temperature. Water was added and the aqueous mixture was extracted with DCM. The combined organic 
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extracts were dried with brine and over Na2S04. The solvent was evaporated and the crude product was 

filtered through silica using EtOAc as mobile phase. 147 mg 2-(3,5-diraethylisoxazol-4-yl)-4'-hydroxy-5-

(trifluoromethylH 1 > 1 '-biphenyl]-3 -carbaldehyde was obtained as yellow glassy solid . 

5 Step (b): 2-(3,5-dimethylisoxazol-4-yl)-4-hydroxy-5-(trifluoromethyl)-[l J '-biphenyl]-3-caxbaldehyde 

(147 mg, 0.41 mmol) and TBDMSC1 (91.7 mg, 0.61 mmol) were mixed in DCM (2.5 mL). Et3N (0.17 

mL, 1.22 mmol) was added and the reaction mixture was stirred at room temperature for 16 h.The solvent 

was concentrated and the crude product was purified on silica using EtOAc/«-heptane (5 - 20 % EtOAc) 

as mobile phase. 162 mg 4'-((tert-butyldimethylsilyl)oxy)-2-(3,5~dimethylisoxazol-4-yi)-5-

10 (trifluoromethyl)-[l,r-biphenyl]-3-carbaldehyde was obtained as yellow glassy solid. 

Step (c): Anhydrous ZnCl2(I8.5 mg, 0.14 mmol), was dried at 100 °C for 16 h and was then cooled to 

room temperature. Dry THF (3.5 mL) followed by (trimethylsilyl)methyl magnesium chloride (40 mg, 

0,27 mmol) were added. The resulting mixture was stirred for 15 min at room temperature. 

15 Isopropylmagnesium chloride lithium chloride (123 mg, 0.85 mmol) was added. The mixture was stirred 

for 45 min at room temperature and then cooled to 0 °C. 4'-((tert-butyldimethylsilyl)oxy)-2-(3,5 -

dimethylisoxazol-4-yl)-5-(tri£Iuoromethyi)-[l, 1 -biphenyI]-3-carbaldehyde (162 mg, 0.34 mmol) 

dissolved in THF (2.5 mL) was added drop wise at 0 °C and the reaction mixture was stirred at 0 °C for 

1.5 h. NH4CI (sat) was added and the aqueous mixture was extracted with EtOAc. The combined extracts 

20 were dried with brine and over Na2S04, The solvent was evaporated and the crude product was purified 

on silica using EtOAc/«-heptane (10 - 30 % EtOAc) as mobile phase. 33 mg (4'-((tert-

butyidimethy]sily])oxy)-2-(3J5-dimelhylisoxazol-4-yl)-5-(trifluoromeihyI)-[l)r-biphenyl}-3-yl)methanol 

was obtained. 

25 Step (d): (41-((tert-butyldimethylsilyl)oxy)-2-(3,5-dimethylisoxazol-4-yl)-5-(trifluoromethyl)-[l,r-

biphenylJ-3-yl)methanol (33 mg, 0.07 mmol) was dissolved in THF (2 mL) and HCI (1 mL, 2 M) was 

added. The reaction mixture was stirred at room temperature for 20 h. NaHCOj (1M) was added and the 

solvent was evaporated. The remaining aqeuos mixture was extracted with EtOAc and the combined 

extracts were dried with brine and over Na2S04. The solvent was concentrated under reduced pressure and 

30 the crude product was purified on silica using EtOAc/n-heptane (30 - 50 % EtOAc) as mobile phase. 8.7 

mg2,-(3,5-dimethylisoxazol-4-yl)-3'-(hydroxymethy3)-5,-(tri£luoromethyl)-[l,r-biphenyl]-4-ol (E326) 

was obtained as a white solid. ES/MS m/z: 364.4 (M+H), 362.5 (M-H); 'H NMR (CDC13> SOOMHz): 8 

7.89 (s, IH), 7.62 (s, III), 6.90 (m, 2H), 6.73 (m, 2H), 4.51 (s, 2H), 2.04 (s, 3H), 1.92 (s, 3H).The title 

compound was identified by lH-NMR which showed that the oxime product was a single isomer, but did 

35 not confirm whether the (E) or (Z) oxime isomer had been obtained. 

Example 327 
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5f-cyano-3M,5,t-difluoro-N,,4-dihydroxy-[l»lt:2',l"-terphenyl]-3,-carboximidamlde (E327) 

HO 

F 

(a) Acetone, TFA; (b) Zn(CN)2l SPhos, Pd2(dba)3, DMF/H20; (c) HCI, EtOH 

Scheme 23 

5 
Step (a): 5,-chloro-3",5"-difluoro-N\4-dihydroxy-[l,r:2',r-terphenyl]-3'-carboximidamide (57 mg, 0.15 

mmol) obtained analogous to example 15, was dissolved in acetone (15 mL) and TFA (0.3 mL) was 

added. The reaction mixture was heated at 80 °C for 110 min and then evaporated to dryness. The crude 

product was purified on silica using EtOAc/n-heptane (10-50 % EtOAc) as mobile phase. 63 mg 5f-

10 chloro-3'-(5,5-dimethyi-4,5-dihydro-l,2,4-oxadiazoI-3-yl)-3",5"-difluoix>-[l,r:2,,l"-terphenyl]-4-ol was 

obtained as glassy solid. 

Step (b): 5'-chXoro-3'-(5,5-dimethyl-4,5-dihydro-lv2,4-oxadiazol-3-yl)-3",5,i-difluoro-[l,r:2',ln-

terphenyl]-4-ol (15.0 mg, 0.04 mmol), SPhos (1.47 mg, 0.004 mmol), Pd2(dba)3(1.65 mg, 0.002 mmol) 

15 and Zn(CN)2 (3.87 mg, 0.041 mmol) were mixed in DMF/H20 (1.5 mL, 99:1) under nitrogen. The 

reaction mixture was heated in microvawe at 150 °C for 60 min. EtOAc was added and the mixture was 

filtered through celite. The solvent was evaporated and the crude product was purified on silica using 

EtOAc/n-heptane (20 - 40 % EtOAc) as mobile phase. 12.6 mg 6'-(5,5-dimethyl-4,5-dihydro-1,2,4-

oxadia2ol-3-yl)-3,5-difluoro-4"-hydroxy-[l,r:2\r'-terphenyl]-4'-carbonitrile was obtained as glassy solid. 

Step (c): 6'-(5,5-dimethyl-4,5-dihydro-l,294-oxadiazol-3-yl)~3,5-difluoro-4"-hydroxy-[l,r:2',r'-

terphenyl]-4'-carbonitrile (12.6 mg, 0.03 mmol) was dissolved in EtOH (1 mL) and HCI (0.1 mL, conc) 

was added. The reaction mixture was stirred at room temperature for 4 h. NaHCOj (sat) was added and 

the mixture was filtered. The solvent was evaporated under reduced pressure and the crude product was 

25 purified on preparative HPLC using MeCN/ H20 (10 -50 % MeCN) as mobile phase. 8.9 mg 5'-cyano-

20 
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3,,,5"-difluoro-N,i4-dihydroxy-[l,1 ':2',lM-teiphenyI]-3'-carboximidamide (E327) was obtained as a white 

aoUd. ES/MS m/z: 366.2 (M+H), 364.3 (M-H); 'HNMR (MeOD, 500MHz): 6 7.79 (d, J = 1.7 Hz, IH), 

7.77 (d, J — 1.7 Hz, IH), 6,89 (m, 2H), 6.79 (m, 1H), 6.72 (m, 211), 6.65 (m, 2H). The title compound was 

identified by 'H-NMR which showed that the oxime product was a single isomer, but did not confirm 

5 whether the (E) or (Z) oxime isomer had been obtained. 

Example 328 
N',4,-dihydroxy-2-(pyrrolidin"-l~yl)-5-(trifluoromethyl)-[l,l'-biphenyl]-3-carboximidamlde (E328) 

30 (a) Pyrrolidine, Pd(GAc)2, BINAP, KOfBu, toluene; (b) BBr3, DCM; (c) NH2OH (aq), DMF. 

Scheme 24 

Step (a): 2-bromo-41-methoxy-5~(trifluoromethyi)-[l,l,-biphenyl]-3-carbonitrile (40.0 mg, 0.11 mmol) 

obtained analogous to example 1, pyrrolidine (15.98 mg9 0.22 mmol), Pd(OAc)2 (2.52 mg, 0.01 mmol), 

15 BINAP (17.48 mg, 0.03 mmol) and KOzBu (12.6 mg, 0.11 mmol) were mixed in toluene (1 mL) under 

nitrogen. The reaction mixture was heated at 100 °C for 16.5 h. Water (15 mL) and DCM (20 mL) was 

added. The layers were separated and the aqueous layer was extracted with DCM (5 mL), The combined 

organic layers were evaporated and the crude product was purified on silica using EtOAc/n-heptane (0 -

10 % EtOAc) as mobile phase. 24 mg 4'-methoxy-2-(pyrrolidin-l-yl)-5-(trifluoromethyl)-[l>r-biphenyl]-

20 3-carbonitrile was obtained as brown oil. 

Step (b): 4'-methoxy-2-(pyrrolidin-l -yl)-5~(trifhioromethyl)-[l, 1 '-biphenyl]~3~carbonitrile (20.0 mg, 0,06 

mmol) was dissolved in DCM (1 mL) under nitrogen. BBrj (0.12 mL, 1M) was added. The reaction 

mixture was stirred at room temperature for 3 h. A few drops MeOH, water and HCI (1M) were added 

25 and the phases were partitioned. The aqueous layer was extracted with DCM and the combined organic 

layers were concentrated under reduced pressure. The crude product was purified on silica using 

EtOAc/«-heptanc (10 - 20 % EtOAc) as mobile phase. 4'-hydroxy-2-(pyrrolidm-l-yl)-5-(trifluoromethyl)-

[1,1 '-biphenylj-3-carbonitrile was obtained in quantitative yield. 

OH 

CF3 
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Step (c): 4,-hydroxy-2-(pyrrolidm-l-yl)-5-(trifluoromethyl)-[l,r-biphenyl]-3-carbonitrile (6.0 mg, 0.02 
mmol) and hydroxylamine (0,06 mL, 16 M, aq) were mixed in DMF (0.5 mL). The reaction mixture was 
heated in microwave at 100 °C for 30 min under nitrogen. H2O was added, the mixture was extracted 
with DCM and the combined organic layers were evaporated The crude product was purified on 

5 preparative IIPLC using MeCN/acidic H2O (10 - 50% MeCN) as mobile phase. The purification was 
repeated using MeCN/ H2O (15 - 50% MeCN) as mobile phase. 0.5 mg >T,4'-dihydroxy-2-(pyrrolidin-l -
yl)-5-(trifluoromethyl)-[l,l'-biphenyl]-3-carboximidamide (E328) was obtained. ES/MS m/z: 366.23 
(M+H), 364.27 (M-H); lH NMR (MeOD, 500MHz): 5 7.39 (d, J = 2.1 Hz, IH), 7.31 (d, J = 2.3 Hz, IH), 
7.15 (m, 2H), 6.82 (m, 2H), 3.03 (m, 4H), t .69 (m, 4H). The title compound was identified by lH-NMR 

10 which showed that the oxime product was a single isomer, but did not confirm whether the (E) or (Z) 
oxime isomer had been obtained. 

Examples 329-360 
Examples 329 - 360 were prepared using methods analogous to that used to synthesise Examples 1, 50 

15 and example 288 step a above. Full experimental details of the individual steps of the general methods are 
described in Examples 1, 50 and 288 above. For examples 329-331,335-343 and 345-360 identification of 
the title compounds by !H-NMR showed that the oxime product was a single isomer, but did not confirm 
whether the (E) or (Z) oxime isomer had been obtained. 

20 

E329 4-chloro-3',5 '-difluoro-N -hydroxy-6-(lH-indazol-5-yl)-[l,r •biphe •nyl]-2-carbox midamide 

Rl = 3,5-difluorophenyl j R2 = N-hydroxy carbaimidoyl R3- CI R5 = H 

R6 = C R7 = N X« N 

ES/MS m/z: 399.18 (pos.M + H), 397.24 (neg. M-H); lHNMR(Acetone-d6, SOOMHz): 6 8.00 (d, 

IH, J=1.0Hz), 7.61 (m, IH), 7.53 (d, IH, J=2.2Hz), 7.50 (d, IH, J=2.2Hz), 7.42 (m, IH)," ?.Q5 (dd, IH, 

J-8.5,1.5Hz) and 6.80-6.74 (m, 3 H). 

E 330 6-(lH-ben2x>[d]imidazol-5-yI)-4-chloro-3',5'-difluoro-N,-hydroxy-[l,r-biphenyI]-2-

carboximidamide 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3= CI R5 = H 

Z II R7 = N X = C 
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ES/MS m/z: 399.19 (pos. M + H), 397.24(neg. M-H); 'H NMR (Acetone-d6, 500MHz): 8 8.13 (s, 

IH), 7.52 (m, IH), 7,49 (d, IH, J=2.2Hz), 7,46 (br s( IH), 7.39 (br s, IH), 6.94 (dd, IH, J-8.5,1.6Hz) 

and 6.79-6.74 (m, 3H). 

E 331 4-chloro-3',5'-difluoro-6-(IH-ii idol-5-yl)-[ 1,1 -biphenyl]-2-c arbox amide 

Rl = 3,5-difluorophenyl R2 - N-hydroxy carbaimidoyl R3= CI R5-H 

R6= C R7 = N X = C 

ES/MS m/z: 398.18 (pos.M + H), 396.23 (neg. M-H); lHNMR(Acetone-d6, SOOMHz): 5 7.50 (d, 

IH, J=2.4Hz), 7.46 (d, IH, J=2.4Hz), 7.39 (s, 1H), 7.32 (t, IH, J=2.9Hz), 7.26 (d, IH, J=8.2Hz), 6.80-

6.73 (m, 4H) and 6.41 (m, IH). 

E 332 4-chloro-3',5'-difluoro-6-( 1 H-indol-5 -yl)-[ 1,1 t-biphenyl]~2-carboxaniide 

Rl = 3,5-difluorophenyl R2 = carbamoyl R3= CI R5 = H 

R6 = C R7-N j X = C 

ES/MS m/z: 383.21 (pos. M + H), 381.21 (neg. M-H); 'HNMR (Acetone-d6, 500MHz): 8 7.51 (d, 

IH, J-2.1Hz), 7.50 (d, IH, JM2,lHz), 7.40 (m5 IH), 7.32 (m, IH), 7.27 (d, 1H, J=8.5Hz), 6.82-6.76 (m, 

4H) and 6.42 (m, IH). 

E 333 4-chloro-3',5'-difluoro-6-(lH-mdazol-5-yl)-[l,r-biphenyl]-2-carboxamide 

Rl = 3,5-difluorophenyl R2 = carbamoyl R3= CI R5 =H 
U

 I] &
 R7 = N X-N 

ES/MS m/z: 384.22 (pos. M + H), 382.22 (neg. M - H); fH NMR (Acetone-d6, 500MHz) 8 8.00 (d, 
IH, J=0 ,8Hz), 7.63 (m, HI), 7.55 (m, 2H), 7.43 (m, IH), 7.07 (dd, IH, J=8. 6,1.7Hz) and ( 5.83-6.76 (m, 

3H). 

E 334 6-( 1 H-benzo[d] imidazol-5-yl)-4-chloro-3 r,5 '-difluoro-[ 1,1 '-biphenylJ-2-carboxamide 

Rl — 3,5-difluorophenyl R2 = carbamoyl R3— CI R5-H 

R6 - N R7 = C X- N 

ES/MS tn/z: 384.2 (pos.M + H), 382.2 (neg. M-H); 'HNMR(MeOD, 500MHz): 8 8.15 (s, IH), 7.56 

(d, IH, J~2.2hz), 7.54 (d, IH, J=2.2Hz), 7.48 (br s, 1H), 7.34 (br s, IH), 7.01 (dd, IH, J=8.2,1.4Hz) and 

6.76-6.69 (m, 3H). 
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E335 3',5'-difluoro-N'-hydr oxy -6-(11 l-indol-5 -yl)-4-methyl-[l,r-b iphen. yl]-2-carboxin lidamide 

Rl = 3,5-difluorophenyl R2 = N -hydroxy carbaimidoyl R3=Me R5 = H 

R6 ~ C R7 = N X = c 
ES/MS m/z: 378.24 (pos. M •+ H), 376.23 (neg. 1 

IH), 7.31 (s, IH), 7.29 (t, J - 2.7 Hz, 2H), 7.27 ( 

6.39 (I, J = 2.0 Hz, IH), 2.44 (s, 3H). 

A -H); lHNMR (Acetone-d6, SOOMHz): 8 7.35 (s, 

5, IH), 7.23 (d, J — 8,4 Hz, IH), 6.75-6.71 (m, 4H), 

E 336 3',5 '-difluoro-N'-hydroxy -6..(1T I-indol-6-yl)-4-methyl-[ 1,1 -b iphen ylj-2-carboxim irlatnirle E 336 I-indol-6-yl)-4-methyl-[ 1,1 -b 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3= Me R5 — H 

R6 —N R7 = C X = C 

ES/MS m/z: 378.24 (pos. M + H), 376.24 (neg. M - H); lH NMR (Acetone-d6, 500MHz): 

8.2 Hz, IH), 7.31 (s, IH), 7.28 (m, 2H), 7.15 (s, IB), 6.74-6.69 (m, 4H), 6.39 (m, IH), 2.4 

5 7.39 (d, J = 

3 (s, 3H). 

E 337 3(,5'-difluoro-N'-hydroxy f-indazol-5-yl)-4-methyI-[l, 1 -biph enyl]-2-carboximidamide 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3=Me R5 =H 

R6 ~ C R7 = N X = N 

ES/MS m/z: 379.23 (pos. M + H), 377.26 (neg. M - H); 'H NMR (Acetone-d6, SOOMHz): 8 7.97 (s, 

1H), 7.56 (t, J = 0.7 Hz, IH), 7.39 (d, I = 8.6 Hz, IH), 7.33 (s, IH), 7.32 (s, IH), 7.02 (dd, J = 1.6, 8.6 

Hz, III), 6.75-6.70 (m, 3H), 2.45 (s, 3H). 

E 338 3',5,-difluoro-N-hydroxy-6~(lH-indazol-5--yl)-4--propyl-[l,1'-bipheiiyl]-2-carboximidaraide 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3= propyl R5 

= C = N 

ES/MS m/z: 407.2 (pos. M + H), 405.27 (neg. M - H); kH NMR (Acetone-d6, SOOMHz): 5 7.97 (d, J = 

0.9 Hz, IH), 7.57 (d» J - 0.5 Hz, IH), 7.39 (d, J - 8.6 Hz, IH), 7.35 (d, jf - 1.9 Hz, IH), 734 (d,J- 1.8 

Hz, IH), 7.02 (dd, J = 1.6, 8.6 Hz, 1H)} 6.76-6.70 (m, 3H), 2.71 (t, J = 7.7 Hz, 2H)f 1.74 (m,2H), L01 

(t, J = 7.3 Hz, 3H). 

E 339 3% 5 '-difluoro-N-hydroxy-6-(l H-mdoi-5 -yl)-4-propyl-[l, 1 '-biphenyl] -2-carboximidamide 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3= propyl R5 = H 

R6 = C R7 = N X = C 

ES/MS m/z: 406.22 (pos. M + H), 404.3 5 (neg. M-H); 'HNMR(Ac etone -d6, SOOMHz) 8 7.36 (t,J = 
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0.8 Hz, IH), 7.32 (d, J = 1.9 Hz, 1H), 7.29 (q, J - 1.8 Hz, 2H), 7.23 (d, J - 8.4 Hz, IH), 6.78-6.68 (m, 
4H), 6.39 (m, IH), 2.70 (t, J = 7.7 Hz, 2H), 1.74 (m, 2H)» 1.01 (t, J - 7.4 Hz, 3H). 

E 340 3',5'-difluoro-Nl-hydroxy-6-(iH-indazol-5-yl)-4-(trifluoromethyl)-[l,r-biphenyl]-2-

carboximidamide 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3= CF3 R5 = H 

R6 = C R7 = :N X = N 

ES/MS m/z: 433.15 (pos. M + H), 431.22 (neg. M-H); ]HNMR (Acetone-d6, SOOMHz): 5 8.01 (d, J = 

0.9 Hz, IH), 7.82 (d, J = 1.3 Hz, 1H), 7.79 (4J- 1.5 Hz, IH), 7.66 (q, J = 0.8 Hz, IH), 7.44 (d, J - S.7 

Hz, IH), 7.08 (dd, J = 1.6, 8.7 Hz, IH), 6.84-6.79 (m, 3H). 

E341 3',5'-difluoro-N'-hydroxy-6-(lH-indol-6-yl)-4-(tnfluoromethyl)-[l,r-biphenyl]-2-

carboximidamide 

Rl = 3,5-difluorophenyl | R2 = N-hydroxy carbaimidoyl R3— CF3 R5 = H 

R6-N R7 = C X = C 

ES/MS m/z: 432.17 (pos. M + H), 430.22 (neg. M - H); 'H NMR (Acetone-d6, SOOMHz): 5 7.78 (d, J = 

1.2 Hz, IH), 7.75 (d, J= 1-3 Hz, 1H), 7.44 (d, J = 8.2 Hz, IH), 7.33 (t, J = 2.8 Hz, IH), 7.25 (d, J = 0.6 

Hz, IH), 6.83-6.77 (m, 4H), 6.43 (m, IH). 

E 342 3',51-difluoro-N'-hydroxy-6-(lH-indazol-6-yl)-4-(trifluoromethyl)-[l,r-biphenyi]-2-

carboximidamide 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3= CF3 R5 = H 

R6 = N R7-C X = N 

ES/MS m/z: 433.16 (pos. M + H), 431.23 (neg. M-H); AH NMR (Acetone-d6, 500MHz): 5 8,01 (s, 

IH), 7.83 (s, IH), 7.81 (s, IH), 7.65 (d, J=8.3 Hz, IH), 7.42 (s, IH), 6.90 (dd,J= 1.4, 8.3 Hz, III), 

6.85-6.79 (m, 3H). 

E 343 3,,5'-difluoro-N'-hydroxy-6-(l H-indol -5-yl)-4-(trifluoromethyl)-[ 1,1 '-biphenyl]-2-

carboximidamide 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3~ CF3 R5 = H 

R6=C R7 = = N X = C 

ES/MS m/z: 432.16 (pos. M + H), 430.23 (neg. M-H); lH NMR (Acetone-d6, SOOMHz) 

1.3 Hz, IH), 7.74 (d, J = 1.4 Hz, IH), 7.43 (t, J = 0.8 Hz, IH), 7.33 (t, J - 2.8 Hz, IH), 7.2 

Hz, IH), 6.83-6.77 (m, 4H), 6.43 (m, IH). 

5 7.78 (d, J-
9 (d, J= 8.4 

5 
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E344 3,J5'-difluoro-6-( 1 H-indol-5 -yl) -4-(lri fluoromethyl)-[ 1 ,1 -bip lenyl" -2-carboxamic le 

Rl = 3,5 -difluorophenyl R2 = carbamoyl R3= CF3 R5 = H 

R6 = C |R7 = -N X = C 

ES/MS m/z: 417.14 (pos. M + H), 415.23 (neg 

0.4 Hz, 2H), 7.45 (t, J = 0.8 Hz, 1H), 7.34 (t, J 

4H), 6.43 (m, IH). 

.M-H); 'HNMR(Acetone-d6, 500MHz): 67.79 (d, J = 

- 2.8 Hz, IH), 7.30 (d, J = 8.5 Hz, IH), 6.86-6.81 (m7 

E 345 3 'jS'-difluoro-N'-hydroxy -6-(lI f-indazoI-6-yI)-4-propyI-[I , 1' -biphe .nyl]-2-carboximidamide 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3= propyl R5 - H 

R6-N R7 = = C 
,-r TTV , 

X = N 

0.9 Hz, 1H), 7.44 (d, J = 8.4 Hz, IH), 7.41 (d, J = 1.9 Hz, IH), 7.39 (d,J = 1.9 Hz, IH), 7.2 

7.1, 8.4 Hz, IH), 6.76 (dd, J = 0.5, 7.2 Hz, IH), 6.73 (m, 2H), 6.66 (m, IH), 2.74 (t,J = 7.7 Hz, 2H), 

1.75 (m, 2H), 1.01 (t, J = 7.3 Hz, 3H). 

E 346 N'-liydroxy-6-(lH-iiidazol-5-yl)-2,-methoxy-5f-methyI-4-(trifluoromethyl)-[l,r-biphenyl]-2-

carboximidamide 

Rl = 2-methoxy~5-methylphenyl R2 = N-hydroxy carbaimidoyl R3= CF3 R5 = H 

R6-C R7 = N X ~N 

ES/MS m/z: 441.5 (pos. M + H), A 

Hz, IH),7.50(d, J = 0.8Hz, IH), 

8.6 Hz, IH), 6.97 (m, IH), 6.77 (d 

£9.4 (neg. M -H); 'H NMR (CD3CN, 500MHz): 8 7.89 (d, J = 0.9 

7.50 (d, J — 2.2Hz, IH), 7.31 (d, J-8.7Hz, IH), 7.10 (dd, J = 1.6, 

,J- 2.1 Hz, IH), 6.66 (d, J = 8.4 Hz, IH), 3.53 (s, 3H), 2.09 (s, 3H). 

E 347 5'-chloro-N'-hydroxy-6-(lH-indol-5-yl)-2r-methoxy-4-(trifluoromethyl)-[l,r-biphenyl]-2-

carboximidamide 

Rl = 5-chloro-2-methoxyphenyl R2 = N-hydroxy carbaimidoyl R3= CFj R5 = H 

R6-C *
 

—
j ii 55
 X = C 

ES/MS m/z: 460.17 (pos. M +- H), 458.22(neg. M-H); »HNMR(Acetone-d6, SOOMHz): 5 7.74 (s, 

IH), 7.71 (s, IH), 7.39 (d, .1 = 0.6 Hz, IH), 7.30 (t, J = 2.7 Hz, IH), 7.24 (d, J = 8.4 Hz, IH), 7.12 (dd, J 

- 2.7, 8.8 Hz, IH), 7.02 (d, J= 2.6 Hz, IH), 6.86 (dd,J= 1.6, 8.4 Hz, IH), 6.80 (d, J - 8.9 Iiz, IH), 

6.39 (d, J = 2.2 Hz, IH), 3.56 (s, 3H). 

E348 | 5'-chloro-N-hydroxy-6-(lH-indazol-5-yl)-2'-metlioxy-4-(trifluoromethyl)-[ 1,1 f-biphenyl]-2-

carboxiniidamide 
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Rl = 5-chioro-2-methoxyphenyl R2 - N-hydroxy carbaimidoyl R3- CF3 R5-H 

R6 = C R7 = N X = N 

ES/MS m/z: 461.15 (pos. M + H), 459.22 (neg. M-H); lH NMR (Acetone-d6, SOOMHz): 5 8,00 (d, J -

0.9 Hz, IH), 7.84 (d, i - 13 Hz, 1H), 7.81 (d,J=1.3Hz, EH), 7.63 (s, IH), 7.43 (m, IH), 7.13 (dd, J = 

1.6, 8.6 Hz, IH), 7.08 (m, 1H)S 6.97 (ra, IH), 6.87 (m, IH). 

E 349 2',51-difluoro-N'-hydroxy-6-(lH-indazol-5-yl)-4-(trifluoromethyl)-[l,r-biphenyi3-2-

carboximidamide 

Rl = 2,5-difhiorophenyl R2 = N-hydroxy carbaimidoyl j R3- CF3 R5 = H 

R6 = C R7 = N X-N 

ES/MS m/z: 433.1 (pos. M + H), ^ 

0.9 Hz, IH), 7.84 (d,J=1.3 Hz, 1 

1.6, 8.6 Hz, IH), 7.08 (m, IH), 6.9 

31.12 (neg. M~H); ]H NMR (Acetone-d6, 500MHz): 8 8.00 (d, J = 

H), 7.81 (d, J - 1.3 Hz, IH), 7.63 (s, IH), 7.43 (m, IH), 7.13 (dd, J = 

7 (m, IH), 6.87 (m, IH). 

E 350 3',5'-difluoro-6-(6-fluoro-lH-indol-5-yl)-Nr-hydroxy-4-(trifluoromethyl)-[l,r-biphenyl]-2-

carboximidamide 

Rl = 3,5-difluorophenyl R2 = N-hydroxy carbaimidoyl R3= CF3 R5 = F 

R6 = C R7 = N X = C 

ES/MS m/z: 450.2 (pos. M + H), 4 

(s, IH), 7.27 (d, J = 7.2 Hz, IH), 7 

2H), 6,69 (m, IH), 6.39 (d, X = 2.8 

48.1 (neg. M - H); lH NMR (MeOD, 500MHz): 5 7.80 (s, IH), 7.76 

.21 (d, J = 3,3 Hz, IH), 6.97 (d, J - 10.6 Hz, IH), 6.77 (d, J = 6.8 Hz, 

Hz, IH). 

E 351 N'-hydjoxy-3-(lH-indazol-5~yl)-2-(naphthalen-l-yl)-5-(trifluoromethyl)benzimidamide 

Rl R2 = N-hydroxy carbaimidoyl R3= CFi R5 = H 

R6 = C R7 = X- N 

ES/MS m/z: 447.2 (pos. M + H), 445.4 (neg. M - H); H NMR (MeOD, 500MHz); 8 7,88 (s, IH), 7.1 

(d, J - 1.3 Hz, IH), 7.79 (d, J - 0.4 Hz, IH), 7.72-7.70 (m, 2H), 7.47 (t, J = 0.7 Hz, IH), 7,43 (dd, J -

1.0, 8.0 Hz, IH), 738 (dd, J - 1.2,7.0 Hz, IH), 7.34-7.26 (m5 3H), 7.06 (d,J=8.7 Hz, IH), 6.96 (dd, J 

= 1.6, 8.7 Hz, IH). 

E 352 2-(benzo[d] [ 1,3]dioxol-4-yI)-N -hydroxy-3 -(1 H-indazol-5 -yl)-5-

(trifluoromethyl)benzimidamide 

Rl = benzo[d][l,3]dioxol-4-yl R2 = N-hydroxy carbaimidoyl R3- CF3 R5-H 

R6 = C R7 — N X —N 
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ES/MS m/z: 441.5 (pos. M + H), 439.7 (neg. M - H). 

E3S3 4l-fluoro-N-liydroxy-6-(lH-mdazol-5-yl)-2,-methoxy-4-(trifl'uoromethyl)-[l,r-biphenyl]-2-

carboximidamide 
Rl = 4-fluoro-2-methoxyphenyI R2 = N-hydroxy carbaimidoyl R3= CF3 

w
-l 

1! 2 

R6 = C R7 = N X = N 

ES/MS m/z: 445.1 (pos. M + H),L 

(s, 2H), 7.49 (s, IH), 7.33 (d, J = 8 

IH), 6.55-6.53 (m, 2H)S 3.51 (s, 31 

43.9 (neg. M - H); lH NMR (CD3CN, SOOMHz): 8 7.91 

.6 Hz, IH), 7.06 (dd, J = 1.5, 8.6 Hz, IH), 6.97 (dd, J = 

(s, IH), 7.75 

7.0, 8.1 Hz, 

E 354 N'-hydroxy-6-(lH-indazol-5-yl)-3,-methyl-4-(trifluoromethyl)-[l>r-biphenyl]-2-

carboximidami de 

Rl — m-tolyl R2 = N-hydroxy carbaimidoyl R3~ CF3 R5 = H 

R6 = C R7 = N X —N 

ES/MS m/z: 411.2 (pos. M + H),£ 

(s, 1H), 7.73 (s, 1H), 7.53 (s, IH), 

2.14 (ss 3H). 

09.4 (neg. M-H); LHNMR(CD3CN5 SOOMHz): 8 7.91 (s, IH), 7.76 

7.29 (d, J - 8.7 Hz, IH), 7.01-6.99 (m, 4H), 6.90 (d, J - 7.4 Hz, IH), 

E 355 3',4,s5,-trifluoro-N,-hydroxy-6-(lH-indazol-5-yl)-4-(trifluoromethyl)-[l,r-biphenyl]-2-

carboximidamide 
Rl = 3/ ,5-trifIuorophenyl R2 = N-hydroxy carbaimidoyl R3=CF3 | R5 = H 

R6 — C | R7 = N X = N 

ES/MS m/z: 451.1 (pos. M + H), 449.3 (neg. M - H); lB NMR (CD3CN, SOOMHz): 8 7.97 (d, J - 0.9 

Hz, 1R), 7.82 (t, J = 0.9 Hz, IH), 7.77 (t,J = 0.9 Hz, IH), 7.57 (m, IH), 739 (m, IH), 7.03 (dd, J= 1.7, 

8.7 Hz, IH), 6.88 (m, 2H). 

E356 31,4'-difluoro-Nf-hydroxy-6-( 1 H-indazol-5-yl)-4-(trifiuoromethyl)-[l,l -biphenyl]-2-

carboximidamide 

Rl = 3,4-difhiorophenyl R2 = N-hydroxy carbaimidoyl R3- CF3 R5 = H 

R6 = C R7 = N N 

ES/MS m/z: 432.8 (pos. M + H), 4 

Hz, IB), 7.81 (t, J - 0.9 Hz, III), 

IH), 7,08-7,00 (m, 3H), 6.88 (m, 1 

1-31.6 (neg. M-H); lHNMR(CD3CN, SOOMHz): 57.95 (d, J = 1.0 

7.76 (d, J - 13 Hz, IH), 7.56 (q, 1= 0.8 Hz, IH), 735 (m, JT = 2.1 Hz, 

H). 
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E 357 N'-hydroxy-3-(lH-mdazol-5-yl)-2-(2-methoxypyridin-3-yl)-5-(trifluoromethyl)benzimidamide 

Rl = 2-methoxypyridin-3-yl R2 = N-hydroxy carbaimidoyl R3= CF3 R5 = H 

R6 = C R7 - N X —N 

Hz, IH), 7.93 (dd, J - 1.9, 5.1 Hz, 1H), 7.78 (d, J = 13 Hz, IH), 7.76 (d, J - 1.4 Hz, 1H), 7,51 (q, J = 

0.8 Hz, IH), 7.45 (dd, J = 1.9,73 Hz, IH), 734 (d, J = 8.7 Hz, IH), 7.08 (dd, J = 1.6, 8.6 Hz, IH), 6.79 

(dd, J = 5.1, 73 Hz, IH), 3.63 (s, 3H). 

E 358 2-(cyclopent-l-en-l-yl)-N,-hydroxy-3-(lH-indazol-5-yl)-5-(trilluoromethyl)benziniidamide 

Rl - cyclopent-l-en-l-yl j R2 = N-hydroxy carbaimidoyl R3=CF3 R5 = H 

R6-C R7-N X = N 

ES/MS m/z: 387.5 (pos. M + H), 385.3 (neg. M - H); lH NMR (MeO 

(s, IH), 7.67 (s> IH), 7.66 (s, IH), 7.55 (d, J = 8.7 Hz, 1H), 7.37 (dd, J 

2.29 (m, 2H), 2.12 (m, 2H), 1.67 (m, 2H). 

D, SOOMHz): 6 8.08 (s, IH), 7.75 

- 13, 8.6 Hz, IH), 5.75 (s, IH), 

E 359 2-(3,5-dimethylisoxazol-4-yl)-N'-hydroxy-3-(lH-indazol-5-yl)-5-

(trifluoromethyl)benzimidamide 

Rl = 3,5-dimethylisoxazol-4-yl R2 - N-hydroxy carbaimidoyl J R3= CF3 R5 = H 

R6 = C R7 = N X = N 

ES/MS m/z: 416.6 (pos. M + H), 4 

(s, 1H), 7.83 (s, IH), 7.62 (s, IH), 

1.87 (s, 3H). 

tl4.5 (neg. M ~~H); 5H NMR (MeO 

7.46 (d, J - 8.7 Hz, IH), 7.10 (dd, J 

D, SOOMHz): 5 8.05 (s, IH), 7.85 

= 1.5, 8.7 IIz, IH), 2.09 (s, 3H), 

E 360 2,,4'-difluoro-N'-hydroxy-6-( 1 H-indazol-5-yl)-4»(trifluoromcthyl)-[ 1„1 '-biphenyl]-2-

carboximidamide 
Rl = 2/ -difluorophenyl R2 = N-hydroxy carbaimidoyl R3= CF3 R5 -H 

R6 = C | R7 = ;N X ~ N 

ES/MS m/z: 433.2 (pos. M + H), 431.27 (neg. M - H); 'H NMR (MeOD, 500MHz): 6 7.97 (s, IH), 7.81 

(s, 2H), 7.56 (s, IH), 736 (d, J - 8.6 Hz, IH), 7.25 (q, J= 7.5 Hz, IH), 7.08 (d, J = 8.6 Hz, IH), 6.80 (t, 

J = 7.5 Hz, IH), 6.71 (t, J = 8.6 Hz, IH), , 

5 Binding Assay 1: Estrogen Receptor Binding Assay 

The estrogen receptor ligand binding assays are designed as scintillation proximity assays (SPA), 

employing the use of tritiated estradiol (3H-E2) and recombinant expressed biotinyiated estrogen receptor 
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binding domains. Hie binding domains of human ERa (ERa-LBD, pET-N-AT #1, aa 301-595) and ER|3 

(ER(3-LBD, pET-N-AT #1, aa 255-530) proteins are produced in E.coli ((BL21, (DE3), pBirA)) at 22 C 

in 2xLB medium supplemented with 50 uM biotin. After 3 h of IPTG induction (0.55 mM), cells are 

harvested, by centrifugation at 7300xg for 15 min and cell pellets stored frozen in -20C. Extraction of ERa. 

5 and ERp are performed using 5 g of cells suspended in 50 mL of extraction buffer (50 mM Tris, pH 8.0, 

100 mM KC1,4 mM EDTA, 4 mM DDT and 0.1 mM PMSF). The cell suspension is run twice through a 

Microfiuidizer M-l 10L (Microfluidics) and centrifuged at 15,000xg for 60 min. The supernatant is 

aliquoted and stored in -70C. 

10 Dilute ERa-LBD or ER|3-LBD extracts in assay buffer (18 mM K2ITPO4,2 mM KH2P04,20 mM 

NasMo04,1 mM EDTA, ImM TCEP) 1:676 and 1:517 for alpha and beta respectively. The diluted 

receptor concentrations should be 900 finol/L. Preincubate the extracts with streptavidin coated 

polyvinyltoluene SPA beads (RPNQ0007, GE Healthcare) at a concentration of 0.43 mg/mL for Ihr at 

room temperature. 

15 
Test compounds may be evaluated over a range of concentrations from 157 pM to 37.5 pM. The test 

compound stock solutions should be made in 100% DMSO at 5x of the final concentration desired for 

testing in the assay. The amount of DMSO in the test wells of the 384 well plate will be 20%. Add 18jxl 

aliquots of test compounds to the assay plates followed by 35)4.1 of the preincubated receptor/SPA bead 

20 mix and finally add 35^1 of 3nM 3H-E2. Cover the plates with a plastic sealer, centrifuge for 1 minute at 

1000 rpm and equilibrate over night on a shaker at room temperature, The following morning, centrifuge 

the plates 5 minutes at 2000 rpm and measure on a plate scintillation counter e.g. a PerkinElmer 

Microbeta 1450 Trilux. 

25 For compounds able to displace 3[H]-E2 from the receptor an IC5o-value (the concentration required to 

inhibit 50% of the binding of 3[H]-E2) is determined by a non-linear four parameter logistic model; b = 

((bmax-bmin)/( 1 +(I/IC5o)S))+bmin I is added concentration of binding inhibitor, XC5Q is the concentration 

of inhibitor at half maximal binding and S is a slope factor. The Microbeta-instrument generates the 

mean cpm (counts per minute) value / minute and corrects for individual variations between the detectors 

30 thus generating corrected cpm values. 

Binding Assay 2: Estrogen Receptor Binding Assay 

LanthaScreen® TR-FRET ER alpha competitive binding assay and LanthaScreen® TR-FRET ER beta 

competitive binding assay were purchased from Invitrogen™. 
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GST tagged ligand binding domain of human estrogen receptor alpha or human estrogen receptor beta is 

combined with a terbium chelate labeled anti-G ST-anitbody and a fluorescent ligand for estrogen 

receptors. 

The terbium chelate is excited by pulses of light in a fluorescence reader. When the fluorescent ligand is 

5 in close proximity, which it will be when bound to the receptor ligand binding domain, part of the energy 

emitted from the terbium chelate upon relaxation will transfer as light and excite the ligand. Upon 

successive relaxation of the fluorescent ligand energy is released as light of a second emission 

wavelength. 

The signal ratio of light emitted from the terbium chelate and the fluorescent ligand is calculated and used 

10 as a measurement of labeled ligand and receptor interaction. Upon testing of unlabelled ligands this ratio 

will decrease in a test ligand concentration dependent manner which can be interpreted as a competition 

binding curve upon analysis. All reagents except test compounds are purchased from Invitrogen™. 

Reagent concentrations used in this assay are as recommended from Invitrogen™. 200nl test compounds 

serially diluted in DMSO are added to empty low volume plates (Corning) with a Mosquito robot (TTP 

15 Labtech). The other reagents are prepared as described in the manual provided by Invitrogen™, gently 

swiveled in a flask and then added to the assay plate with a Multidrop 384 (Titertek). The assay plates are 

covered and quickly mixed on a shaker. After 3 hours equilibration time at ambient room temperature are 

the plates measured on an EnVision® mulitlabel reader (Perkin Elmer). 

20 Transactivation Assay 1: Transactivation assay in human embryonic kidney 293 cells stably 

transfected with pERE-ALP and human estrogen receptor alpha 
The expression vector pMThERa contains an insert of wild type human estrogen receptor alpha with 

deleted leader. The pERE-ALP reporter construct contains the gene for the secreted form of placental 

alkaline phosphatase (ALP) and the vitellogenin estrogen response element (ERE). The human embryonic 

25 kidney 293 cells are transfected in two steps. Firstly, a stable clone mix transfected with the pERE-ALP 

reporter gene construct and pSV2~Neo for selection is developed. Secondly, the stable clone mix is 

transfected with pMThERa and a pKSV-Hyg resistance vector for selection. Ail transfections are 

performed using Lipofectamine (Invitrogen) according to supplier's recommendations. A selected clone 

with both pERE-ALP and pMThERa is used for the transactivation assay. 

30 

The ceils are seeded in 384-well plates at 12 500 cells per well in Ham's F12 Coon's modification 

(without phenol red) with 10 % dextran-coated charcoal treated (DCC) fetal bovine serum (FBS), 2 mM 

L-glutamine and 50 ^tg/ml gentamicin. After 24 h incubation (37°C, 5 % CO2) the seeding medium is 

discarded and replaced with 20 pi Ham's FI2 Coon's modification (without phenol red) with 1.5 % DCC-
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FCS, 2 mM L-glutamine and supplemented with 100 U/ml penicillin and 100 fig/ml streptomycin. The 

selected compounds are added to the wells in 12 concentrations ranging from 3.3 pM to 33 pM. The 

compounds are dissolved in 100 % dimethylsulphoxide (DMSO) and the final concentration, of DMSO in 

the assay is 0.1 %. After 72 h incubation (37°C, 5 % C02) the medium is assayed for ALP activity by a 

5 chemiluminescence assay; a 10 pi aliquot of the cell culture medium is mixed with 100 pi assay buffer 

(0.1 M diethanolamine, 1 mM MgCl2) and 0.5 mM disodium 3-(4-methoxyspiro l,2-dioxetane-352'-(5'-

chloro)-tricyck>[3.3.1.13,7}decan-4-yl)phenyl phosphate (CSPD) (Tropix, Applied Biosystems) and 

incubated for 20 min at 37°C and 15 min at room temperature before measurement chemiluminescent 

light signal (one second per well) in a Wallac Microbeta Trilux 1450-028 (PerkinElmer). The half 

10 maximal effective concentrations (EC5Q) are calculated from the curves fitted to the concentration~ 

response data with a four parameter logistic model in XLfit software version 2,0 (IDBS) or later. 

Transactivation Assay 2: Transactivation assay in human embryonic kidney 293 cells stably 

transfected with pEJRJE2-ALP and human estrogen receptor beta 
15 Generation of stable HEK293 cell lines (CRL-1573; American Type Culture Collection) expressing the 

reporter vector pERE2-ALP and human estrogen receptor beta (hBRfi 530) have been described (Mol 

Pharmacol 1998, 54,105-112; Endocrinology 2002,143,1558-1561). 

The cells were seeded in 384-well plates at 12 500 cells per well in Ham's F12 Coon's modification 

20 (without phenol red) with 10 % dextran-coated charcoal treated (DCC) fetal bovine serum (FBS), 2 mM 

L-glutamine and 50 pg/ml gentaraicin. After 24 h incubation (37°C, 5 % C02) the seeding medium was 

discarded and replaced with 20 pi Ham's F12 Coon's modification (without phenol red) with 1.5 % DCC-

FCS, 2 mM L-glutamine and supplemented with 100 U/ml penicillin and 100 pg/ml streptomycin. The 

selected compounds were added to the wells in 12 concentrations ranging from 3.3 pM to 33 fjM. The 

25 compounds were dissolved in 100 % dimcthylsulfoxide (DMSO) and the final concentration of DM SO in 

the assay was 0.1 %. After 72 h incubation (37°C, 5 % C02) the medium was assayed for ALP activity by 

a chemiluminescence assay; a 10 fii aliquot of the conditioned medium was mixed with 100 jil assay 

buffer (0.1 M diethanolamine, 1 mM MgC12) and 0.5 mM disodium 3-(4-methoxyspiro 1,2-dioxetane-

3,2'-(5,-chloro)-tricyclo[3.3.1.13,7]decan-4-y l)phenyl phosphate (CSPD) (Tropix, Applied Biosystems) 

30 and incubated for 20 min at 37°C and 15 min at room temperature before measurement of the 

chemiluminescent signal (one second per well) in a Wallac Microbeta Trilux 1450-028 (PerkinElmer). 

The ALP activity expressed in LCPS is directly proportional to the level of ALP expressed by the cells. 

The half maximal effective concentrations of the test compounds (EC50) were calculated from the curves 

fitted to the concentration-response data with a four parameter logistic model in XLfit software version 

35 2.0 (IDBS) or later. 

The Example compounds were tested in transactivation assays 1 and 2. 
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The compounds of tiie Examples exhibit one or more of the following: 

(i) a potency in the range of EC50 1 to 10,000 nM at the estrogen receptor a-subtype in transactivation 

assay 1; 

5 (ii) a potency in the range of EC50 0.1 to 10,000 nM at the estrogen receptor ^-subtype in transactivation 

assay 2. 

Preferred compounds of the invention are those which display a potency at the estrogen receptor (3-

subtype at lower concentrations within the EC50 range shown above. For example, the compounds of 

10 Examples 1-3, 6,7, 8-11, 13, 17, 19, 21, 22, 24, 25-28, 30, 32, 33, 36, 37, 39-50, 52, 55-58, 67, 70, 71, 

73, 78, 79, 81, 82, 85, 106-109, 111-117, 122-140, 142-159,162-172, 174-178, 182-184, 186-196, 198-

224, 226, 228-257,259-261, 263-266, 269-275, 277-287, 289-299, 301-303, 305-308, 311-318, 322-329, 

331, 335, 337, 339-341, 343, 346-358 and 360 exhibit a potency in the range of EC50 0.1 to 100 nM at the 

estrogen receptor ^-subtype in transactivation assay 2. 

15 
Preferred compounds of the invention are those which are selective for the estrogen receptor p-subtype 

over the estrogen receptor a-subtype in the transactivation assays 1 and 2. For example, the compounds 

of Examples 2, 3, 6, 7, 8-11, 13, 14, 17, 19, 21, 25-27, 30, 31, 33, 37, 39-49, 52, 56, 57, 62, 79, 81, 82, 

106-109, 111-115,122-128, 130-132, 134, 135-137, 139-157, 159, 162-178,181-186, 188-196, 198, 199, 

20 204-224,226-239, 241-261, 263, 265,269-272, 275,276, 279, 281,284, 285, 290, 292-296,298, 300, 

302, 303,306, 308, 311-319, 322-325, 327, 328, 340, 346-349, 351-354, 357, 359 and 360 display 

selectivity for the estrogen receptor ^-subtype of 20 or greater in the transactivation assays; with the 

compounds of Examples 2, 3, 8,10,11,13, 14,17, 37, 40-43,45,49,106-109, 111-114,123, 125,126, 

130, 132,135-137,142, 143, 145,146-149,151,152-157, 159, 162-164, 166,167,169,171,172,174, 

25 175,177,178, 182,184, 188, 189, 193-196,198,203-215,217-220, 222, 223, 226-239, 241-248,251-

254, 256,259, 261, 263, 269-272, 279, 281, 284, 290,292, 294-296, 302, 303, 306, 314, 318, 322, 323, 

325, 346-348, 352, 353, 357, 359 and 360 displaying selectivity of 50 or greater. 

Some of the Example compounds were also tested in the binding assays 1 and 2. All of those tested 

30 showed binding IC50 (nM) in the range of 0.1 to 5,000 nM at the estrogen receptor (3-subtype. For 

example, the compounds ofExamples 10,11,13, 40-43, 72, 76, 77,79, 82, 90, 96, 97, 100, 102-109, 111-

115, 118, 123-132, 134, 135, 137, 156-159, 163, 175, 184,228, 281, 286 and 296 show binding IC50 (nM) 

of 0.1 to 10. Preferred compounds of the invention are those which are selective for the estrogen receptor 

p-subtype over the estrogen receptor a-subtype in the binding assays 1 and 2. For example, the 

35 compounds ofExamples 10, 11,13,40-43,72,76,77,79, 82, 86, 90, 91, 93, 95-98,100-103,106-116, 

123, 126,128, 130-132, 134, 137,150,159, 163, 175,177, 184, 281 and 286, displayed selectivity for the 

estrogen receptor (3-subtype of 20 or greater. 
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Claims 

1. A compound of formula (I) or a pharmaceutically acceptable salt thereof 

in which 

R1 is selected from the group consisting of optionally substituted 5-10 membered heterocyclyl containing 

10 one or more oxygen, nitrogen and/or sulphur atoms, optionally substituted phenyl, optionally substituted 

naphthyl, optionally substituted C3.8cycloalkyl, optionally substituted C5.6cycloalkenyl, optionally 

substituted phenylC2_4alkenyl, CVsalkenyl, haloC2_8alkenyl, dihaloC2-galkenyl, trihaloC2_8alkenyl, and 

C3.8cycloalkylC2.4alkenyl, wherein when said heterocyclyl, phenyl or naphthyl group or part of group is 

substituted, it is substituted with from 1 to 5 substituents, each substituent being independently selected 

15 from the group consisting of ORA, N(RB)2, halogen, cyano, nitro, -C(0)C1.4alkyl, Cj.6alkyl, C2.6alkenyl, 

C2.6alkynyl, haloC,.6alkyl, dihaloC^alkyl and trihaloCj.6alkyl, and when said C3_8cycloalkyl or 

C5.6cycloalkenyl group is substituted, it is substituted with 1, 2 or 3 substituents selected from Chalky!, 

C,.5alkenyl, C]_5alkynyl, Ci_5alkyl substituted with up to 3 halogen atoms, -CO-Ci_5alkyl, and halogen; 

20 R2 is selected from the group consisting of -C(NH2)=N-OH, ~C(0)N(Rc)2, cyano, -CEO, -CH=N-OH, 

-C(0)NH-0H. -C(C02H)=N-0H, -C(0-CMalkyl)=NH, -C(NII2)=N~NH2, -C(0)-C(0)-NH2, 

-C(0)C02H, -C02H, -CH2-C02H, -CH(0H)C02H, -CH2NH-CONH2, -C,.6alkyl-NH2, -CH2S03H, 

-NH-C(NH3)=NH, -NH-C(0)NH2, -N=C(-NH-CH2CH2-NH-), NHS02RD, -S-CN, -S-C(NH2)=NH, 

-S-C(NH2)=N-OH, S02N(RE)2, S03H, cyanoC^alkyl-, and optionally substituted 5-10 membered 

25 heterocyclyl containing from one to three nitrogen atoms, wherein when said heterocyclyl group is 

substituted, it is substituted with from 1 to 3 substituents, each substituent being independently selected 

from the group consisting of ORA, N(RB)2; halogen, cyano, nitro, ~C(0)Cj_4alkyl, C}_6alkyl, C2_6alkenyl, 

C2.6alkynyl, haloC^ alkyl, dihaloC^alkyl and trihaloCi_6alkyl; 
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R3 is selected from the group consisting of hydrogen, halogen, cyano, C^alkyl, C2-6alkenyl, C2-6alkynyl, 

C3.8cycloalkyl, C3.8cycloalkylC3_6alkyl, haloC]_6alkyl, dihaloCj.6alkyl, trihaloC3.6alkyl, optionally 

substituted phenyl, optionally substituted phenylCj.4alkyl, optionally substituted 5-10 membered 

heterocyclyl containing one or more oxygen, nitrogen and/or sulphur atoms, and optionally substituted 

5 5-10 membered heterocyclylC 1 ̂ alkyl, the heterocyclyl part of the group containing one or more oxygen, 

nitrogen and/or sulphur atoms, wherein when said phenyl or heterocyclyl group or part of group is 

substituted, it is substituted with from 1 to 5 substituents, each substituent being independently selected 

from the group consisting of ORA, N(RB)2, halogen cyano, nitro, Ci-6alkyl, C2-<salkenyl, C2.6alkynyl, 

haloCi.6alkyl, dihaloCi.6alkyl and trihaloCi_6alkyl; 

10 

R4 is selected from the group consisting of hydrogen, halogen, cyano, C].6alkyl, C2-6alkenyl, C2.6alkynyl, 

and haloC]_6alkyl, dihaloC^alkyl, and trihaloCi_6alkyl; 

each of R5, R6, R8 and R9 is independently selected from the group consisting of hydrogen, ORA, N(RB)2, 

15 halogen, cyano, nitro, -C(0)Ci_4alkyi, C].6alkyl, C2.6alkenyl, C2_6alkynyl, haloC].6 alkyl, dihaloCi„6alkyl 

and trihaloCi^alkyl; 

R7 is ORA; 

20 or R6 and R7 may, together with the atoms they are attached to, form a 5-, 6- or 7- membered cyclic group 

optionally containing one to three heteroatoms selected from O, N and S, said 5-, 6- or 7- membered 

cyclic group being optionally substituted with one of more groups selected from ORA, cyano, nitro, C].6 

alkyl, C2-6 alkenyl, C2.6 alkynyl, halo Ct.6 alkyl, dihalo Cj.6 alkyl and trihalo Cj.6 alkyi; and 

25 each RA, each RB, each Rc, each R° and each RE is independently selected from the group consisting of 

hydrogen, Ci-6alkyl, C2-6aLkenyl, C2.6alkynyl, C3_8cycloalkyl and C3-gcycloalkylC}.6alkyI; each optionally 

substituted by from 1 to 3 halogen atoms. 

2. A compound as claimed in claim 1, in which R1 is selected from the group consisting of optionally 

30 substituted 5-10 membered heterocyclyl containing one or more oxygen, nitrogen and/or sulphur atoms, 

optionally substituted phenyl, optionally substituted naphthyl, optionally substituted Cs.gcycloalkenyl, 

optionally substituted phenylC2.4alkenyl, C2-8alkenyl, lialoC2.8alkenyl, dihaloC2.8alkenyl, 

trihaloC2.8alkenyl, and C3.8cycloalkylC2.4alkenyl, wherein when said heterocyclyl or phenyl or naphthyl 

group or part of group is substituted, it is substituted with from 1 to 5 substituents, each substituent being 

35 independently selected from the group consisting of ORA, N(RB)2, halogen, cyano, nitro, C^aHcyl, 

haloCj.6 alkyl, dihaloCi.6alkyl and trihaloCi.6alkyl, and wherein when said C5_6cycloalkenyI group is 

substituted, it is substituted with 1 or 2 substitutents selected from halogen atoms and methyl groups. 
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3. A compound as claimed in claim 2, in which R1 is selected from the group consisting of optionally 

substituted 5-10 membered heterocyclyl containing one or more oxygen, nitrogen and/or sulphur atoms, 

optionally substituted phenyl, optionally substituted naphthyl, optionally substituted C5_6cycloalkenyl, 

5 optionally substituted phenylC^alkenyl, C^galkenyl, C3_8cycloalkyl, and C3_8cycloalkylC2.4alkenyl, 

wherein when said heterocyclyl or phenyl or naphthyl group or part of group is substituted, it is 

substituted with from 1 to 5 substituents, each substituent being independently selected from the group 

consisting of ORA, halogen, C],6alkyl, haloCi„6 alkyl, dihaloCi„6alkyl and trihaIoCi_6alkyl, and wherein 

where said optionally substituted C5„6cycloalkenyl group is substituted, it is substituted with 1 or two 

10 substituents selected from halogen atoms and methyl groups. 

4. A compound as claimed in any one of the preceding claims, in which R! represents an optionally 

substituted isoxazolyl, isothiazolyl, pyrrolyi, pyrazolyl, pyridyl or pyrrolidinyl group. 

15 5. A compound as claimed in any one of the preceding claims, in which R2 is selected from the group 

consisting of-C(NH2)=N-OH, -C(0)N(Rc)2, cyano, -CHO, -CH-N-OH, -C(0)NH-0H, 

-C(C02H)=N-QH, -C(0-CMalkyI)=NH, -C(NH2)-N-NH2, -C(0)-C(0)-NH2, -CH2NH-CONH2, 

-Ci_6alkyl~NH2, -NH-C(NH2)==NH, -NH-C(0)NH2, -NC(-NH-CH2CH2-NH-), -S-CN, -S-C(NH2)=NH, 

-S-C(NH2)=N-OH, cyanoC3.6alkyl-, and an optionally substituted 5-6 membered heterocyclyl containing 

20 from one to three nitrogen atoms; wherein when said heterocyclyl group is substituted, it is substituted 

with, from 1 to 3 substituents, each substituent being independently selected from the group consisting of 

OH, halogen, cyano, nitro, C].4alkyl, haloCM alkyl, dihaloCi.4alkyl andtrihaloCs-4alkyl. 

6. A compound as claimed in claim 5. in which R2 represents -C(NH2)=N-OH, -C(0)NH2j -CH-N-OH, 

25 cyano, or pyrazolyl. 

7. A compound as claimed in any one of the preceding claims, in which R3 is selected from the group 

consisting of hydrogen, halogen, cyano, Ci_6alkyl, C2.6alkenyl, C2-6alkynyl, Cj-gcycloalkyl, 

C^gcycloalkylC^aikyl, haloC^alkyl, dihaloCj^alkyl, trihaloCu6alkyl, phenyl, and phenylCi„4alk.yL 

30 

8. A compound as claimed in claim 7, in which R3 represents halogen, cyano, C].6alkyl, C2.6alkenyl, 

trihaloCi.6alkyl, phenyl, or phenylCi.2alkyl. 

9. A compound as claimed in any one of the preceding claims, in which each of R5, R6, R8 and R9 is 

35 independently selected from the group consisting of hydrogen, GRA, N(RB)2, halogen, cyano, nitro, Cj. 

6alkyl, haloCi.6 alkyl, dihaloCi^alkyl and trihaloCj.6alkyl. 
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10. A compound as claimed in claim 9, in which each of R5, R6, R8 and R9 is independently selected 

from the group consisting of hydrogen, halogen, methyl and trifluoromethyl 

11. A compound as claimed in any one of the preceding claims, in which R7 represents ORA. 

5 

12. A compound as claimed in claim 11, in which R7 represents OH. 

13. A compound as claimed in any one of claims 1 to 8, in which each of R5, R8 and R9 is independently 

selected from the group consisting of hydrogen, ORA, N(RB)2, halogen, cyano, nitro, C^alkyl, haloC].6 

10 alkyl, dihaloCi_6alkyl and trihaloCi.6alkyl; and R6 and R7, together with the atoms they are attached to, 

form a 5-, 6- or 7- membered cyclic group optionally containing one to three heteroatoms selected from 

0, N and S, said 5-, 6- or 7- membered cyclic group being optionally substituted with one of more groups 

selected from ORA, cyano, nitro, alkyl, C2.6 alkenyl, C2-6 alkynyl, halo C3.6 alkyl, dihalo C,.6 alkyl and 

trihalo C].6 alkyl. 

15 

14. A compound as claimed in claim 13, in which each of R5, R8 and R9 is independently selected from 

the group consisting of hydrogen and halogen. 

15. A compound as claimed in claim 13 or claim 14, in which R6 and R7, together with the atoms they 

20 are attached to, form a 5-, 6- or 7- membered cyclic group optionally containing one to three heteroatoms 

selected from O and N. 

16. A compound as claimed in claim 1, which is any one of the following compounds: 

25 N,,4'-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l,r-biphenyl3-3-carboximidamide 

2-(3,5 -dimethylisoxazol-4~yl)-N',4'-dihydroxy-5 -methyl-[ 1,1 '-biphenyl] -3-carboximidamide 

2~(3,5-dimethylisoxazoM-yl)-N',4'-dihydroxy-5-propyl-[l,r-biphenyl]-3-carboximidaimde 

2-(3,5-dimethylisoxazol-4-yl)-4'-hydroxy-5-propyl-[l,r-biphenvl]-3-carboxamide 

2-(3,5-dimethylisoxazol-4~yl)-4'-hydroxy-5-propyi-[l,r-biphenyl]-3-carbonitrile 

30 N'54'-dihydroxy-5-methyl-2-(3-methylthiophen-2-yl)-[ 1,1'-biphenyl]-3-carboximidamide 

3',5'-difluoro-N',4,-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l.,r-biphenyl]-3-carboximidamide 

2-bromo-3'55'-difluoro-N!,4,-dihydroxy-5-propyl-[l,r-biphenyl]-3-carboximidamide 

2-(3,5-dimethylisoxazol-4-yl)-3',5!-difluoro-N,,4,-dihydroxy-5-propyl-[l,r-biphenyl]-3-carboximidamide 

5-bromo-N',4,-dihydroxy-2-(3-methylthiophen-2-yl)-[l,r-biphenyl]-3-carboximidamide 

35 5 -bromo-N',4'-dihydroxy-2-iodo-[ 1,1 -biphenyl]-3 -carboximidamide 

5'-bromo-N',4-dihydroxy-[l,r:2',r'-terphenyl]-3'-carboximidamide 

5"-fluoro-N,,4-dihydroxy-2",5,-dimethyl-[l,r:2',r,-terphenyl]-3'-carboximidamide 
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5"-fluoro-4-hydroxy-2",5'-dimethyl-[ 1,1 ':2', 1 "-terphenyi] -3 '-carboxamide 

5-chloro-2-(3,5-dimethylisoxazol-4-yl)-N!,4'-dihydroxy-[l5r-biphenyl]-3-carboximidamide 

5-chloro-2-(3,5-dimethylisoxazoi-4-yl)-4,-hydroxy-[l,i,-biphenyl]-3-carboxamide 

2-(3,5-dimethylisoxazoI-4-yl)-3'-fluoro-N',4'-dihydroxy-5-propyl-[l,r-biphenyl]-3-carboximidamide 

5 2-(2,4-dimethylfuran-3-yl)-4'-hydroxy-5-propyl-[l,r-biphenyl]-3-carbonitrile 

2-(2,4-dimethylfaran-3-yl)-N',4'-dihydroxy-5-propyl-[l,r-biplienyi]-3-carboximidamide 

2-(2,4-dimethylfuran-3-yl)-4,-hydroxy-5-propyl-[l,r-biphenyl]-3-carboxamide 

N'^'-dihydi-oxy^-iodo-S-propyl-tlJ'-biphenylj-S-carboximidamide 

N,,4,-dihydroxy-2-(4-methyltliiophen-3-yl)-5-propyl-[l,r-biphenyi]-3-carboximidamide 

10 N',4-dihydroxy-5 '-propyl-2"-(trifluoromethoxy)-[ "-terphenyi] -3 '-carboximidamide 

2-(2,4-dimethylthiophen-3-yl)-N',4'-dihydroxy-5-propyl-[l,r-biphenyl]-3-carboximidamide 

N^-dihydroxy-S'-propyl-f^r^'J'-terpheny^-S'-carboximidamide 

2-((E)-2-cyclopropylvinyl)-N'.4r-dihydroxy-5-propyl-[ 1,1-biphenyl]-3-carboximidamide 

N',4'-dihydroxy-2-(3-methylbut-2-en-2-yl)-5-propyl-[l,r-biphenyl]-3-carboximidamide 

15 N',4-dihydroxy-3"-methyl-5,-propyl-[l,r:2',l"-terphenyl]-3'-carboximidamide 

5"-fluoro-N,,4-dihydroxy-2,,-methyl-5!~propyl-[l,r:2',r,-terphenyl]-3'-carboximidamide 

2"-ethyl-N',4-dihydroxy-5'-propyl-[l,r:2,5r,-terphenyl]-3,-cai-boximidamide 

N',4'-dihydroxy-5-propyl-2-(thiophen-2-yl)-[l,r-biphenyl]-3-carboximidamide 

N,,4'-dihydroxy-5-propyl-2-(quinolin-5-yl)-[l,r-biphenyl]-3-carboximidamide 

20 S^chloro-N'^-dihydroxy-S'-propyl-flJ'^r'-terpheny^-S'-carboximidamide 

N',4'-dihydroxy-5-propyl-2-(pyi-idin-3-yl)-[l,r-biphenyl]-3-cai-boximidamide 

2-(benzofuran-5-yl)-N',4'-dihydroxy-5-propyl-[l,r-biphenyl]-3-carboximidamide 

4"-chloro-N',4-dihydroxy-5'-propyl-[l,r:2,,l"-terphenyl]-3,-carboximidamide 

N',4'-dihydroxy-5 -propyl-2-(pyridin-4-yl)-[ 1,1 -biphenyl] -3 -carboximidamide 

25 N',4'-dihydroxy-2-(l-phenylvinyl)-5-propyl-[l,l-biphenyl]-3-carboximidamide 

2-(5-chlorothiophen-2-yl)-N',4'-dihydroxy-5-propyl-[l,r-biphenyl]-3-carboximidamide 

5"-fluoro-N',4-dihydroxy-2"-methoxy-5,-propyl-[l,r:2',r,-terphenyl]-3,-carboximidamide 

N\4'-dihydroxy-2-(isoqumolm-6-yJ.)-5-propyl-[l. 1 '-biphenyl]-3-carboximidamide 

2-(benzofuran-3-yl)-N',4'-dihydroxy-5-propyl-[l>r-biphenyl]-3-carboximidamide 

30 5"-fluoro-N',4-dihydroxy-2l,-methoxy-5!-(trifluoromethyl)-[l,r;2',r,-teiphenyl]-3,-carboximidamide 

5"-fluoro-N,,4-dihydroxy-2"-methyl-5'-(trifluoromethyl)-[l,r:2,,l"4erphenyl]-3,-carboximidamide 

N',4-dihydroxy-2"-methyl-5'-(trifliioromethyl)-[l, 11:2', 1 "-terphenyl]-3 '-carboximidamide 

N',4-dihydroxy-5 '-(trifluoromethyl)-[ 1,11: 2\ 1 "-terphenyi] -3 '-carboximidamide 

N',4'-dihydroxy-2-(4-methylthiophen-3-y])-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboximidamide 

35 2-(2,4-dimethylthiophen-3-yl)-N',4'-dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboximidamide 

N',4'-dihydroxy-2-iodo-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboximidamide 

2",5"-difluoro-N',4-dihydroxy-5!-propyl-[l,r:2,,ri~teiphenyl]-3'-carboximidamide 
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2-(U3-dimethyl-lH-pyrrol-2-yl)-NT)4I-dihydroxy-5-propyl-[l,l'-biphenyl]-3-carboximidamide 

3",5l,-difluoro-N,,4-dihydroxy-5,-propyl-[l,r:2',r'-terphenyl]-3'-carboximidamide 

2-(2,4-dimethylfiiran-3-yl)-N\4'~dihydroxy-5-(trifluoromethyl)-[l5r-biphenyl]-3-carboximidamide 

3'-chloro~5'-fluoro-N,,4'~dihydroxy-2-(3-methylthiophen~2-yl)-5-propyl-[l,r-biphenyI]"3-

5 carboximidamide 

N'-h.ydroxy-3 -(1 H-indazol-5 -yl)-2~(3 -methylthiophen-2-yl)-5 -propylbenzimidamide 

3,-fiuoro-N',4!-dihydroxy-2-(3-methyIthiophen-2-yl)-5-propyi-[l)r-biphenyi]-3-carboximidamide 

3,-chloro-N',4'-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l,r-biphenyl]~3-carboximidamide 

3,,5'~dicliloro-N,,4l-diliydroxy-2-(3-methyitliioph.eii-2-yl)-5-propyl-[Lr-biphenyl]-3-carboximidamide 

10 N,,4'-dihydroxy-3t-metliyl-2-(3-methylthiophen-2-yl)-5-propyl-[l,r-biphenyl]-3-carboximidamide 

2,-fluoro-N',4,-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l,r-biphenyl3-3-carboximidamide 

2^3'~difhioro-N'J4'-dihydroxy-2-(3-methylthiophen-2-yl)-5-propyl-[l,r-bipheny]]-3~carboximidamide 

2',5'-difluoro-N',4,-diliydroxy-2-(3-niethyltliiophen-2-yl)-5-propyl-[l,r-biph.enyl]-3-carboximidamide 

N',4,-dihydroxy-2-(2-methyiallyl)-5-propyl-[l,r-biphenyl]-3-carboximidamide 

15 2-allyl-N'?4!-dihydroxy-5 -propyl-[ 1,1 -biphenyl] -3 -carboximidamide 

N',4'~dihydroxy-5-propyl-2~vinyl-[l, 1 '-biphenyl]-3-carboximidamide 

5-bromo-N',4'-dihydroxy-2-(l-methyl-lH-imidazol-5-yl)-[l,r-biphenyl]-3-carboximidamide 

N',4'-dihydroxy-5-propyl-2-(pyi-idin-2-yl)-[l,r-biphenyl]-3-carboximidamide 

N,,4'-dihydroxy-2-(2-methoxythiazol-4-yl)-5-propyl-[l,l'-biphenyl3-3-carboximidamide 

20 Nf,4'-dihydroxy-5 -propyl-2-(thiazol-5 -yl)-[ 1,1 '-biphenyl] -3 -carboximidamide 

N',4,-dihydroxy-5-propyl-2-(thiazol-2-yl)-[l,r-biphenyl]-3-carboximidamide 

S'-ethyl-N'^-dihydroxy-fl^'^'.r'-terpheny^-S'-carboximidamide 

N\4-dihydroxy-5-isobutyl-[l,r:2',r,-terphenyl]-3,-carboximidamide 

N',4-dihydroxy-5'-((E)-prop-l-en-l-yl)-[l,r:2l,l"-terphenyl]-3,-carboximidamide 

25 5'-allyl-N',4-dihydroxy-[l,r:2'5l"4erphenyl]-3,-carboximidamide 

5,-butyl-N,,4-dihydroxy-[l.r:2!,r'4erphenyl]-3'-carboximidamide 

2-(2,5-dimethyI-lH-pyrrol-l-yl)-N',4'-dihydroxy-5-(trifluoromethyl)-[l J'-biphenyl]-3-carboximidamide 

4-hydroxy-5,-propyl-[l, 1 ':2(, 1 "™terphenyl]-3'-carbaldehyde oxime 

5Lpropyl-3'-(lH-pyrazol-4-yl)-[lsr:2';r'-terplienyl]-4-ol 

30 5-chloro-2-(3,5-dimethylisoxazol-4-yl)-N',4'-dihydroxy-3!-nitro-[l, 1 '-biphenyl]-3-carboximidamide 

5'-chloro-5"-fluoro-N',4-dihydroxy-2"-methyl-[l,r:2,,r,-terphenyl]-3,-carboximidamide 

5,-chloro-5"-fluoro-N'>4-dihydroxy-2"-methoxy-[l,r:2,)r,-terphenyl]-3,-carboximidamide 

5-chloro-N,,4'-dihydroxy-2-(4-methylthiophen-3-yl)-[l,r-biphenyl]-3-carboximidamide 

5'-chloro-N',4-dihydroxy-2"-methyl-[l,r:2,,l"-teiphenyl]-3'-carboximidamide 

35 2-(2;4-dimethylthiophen-3-yl)-N',4'-dihydroxy-[l J'-biphenyl]-3-carboximidamide 

5-chloro-2-(2,4-dimethylthiophen-3-yl)-N'.4'-dihydroxy-[ 1,1 '-biphenyl]-3-carboximidamide 

2"-chloro-5"-fluoro-N',4-dihydroxy-5'-propyl-[l,r:2U"-terphenyl]-3'-carboximidamide 
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6,-chloro-N',4-dihydioxy-5'-propyl-[l>l,:2!,r'-terphenyl]-3'-carboximidamide 

N',4-diliydroxy-5',6'-dipropyl-[ 1,12', 1 "-terphenyl]-3 '-carboximidamide 

N',4l-diliydroxy-2-(3-methylthiophen-2-yi)-[I,r-biphenyI]-3-carboxiinidamide 

5'-bromo-6'-chloro-N',4-dihydroxy-[ 1,1 \2\ 1 "-terphenyi]-3-carboximidamide 

5 6'-chloro-N,,4-dihydroxy-5,-phenyl-[l, 1 ':2', 1 "-terphenyl]-3'-carboximidamide 

6'-chloro-N',4-dihydroxy-[l,r:2',r,-terphenyI]-3,-carboximidamide 

N',4-dihydroxy-6'-methyl-5 '-propy!-[ 1,1':2'?1 "4erplienyl]-3 '-carboximidamide 

5",6,-difluoro-N<,4-dihydroxy-2"-methyl-5'-propyl-[l,r:2',r,-terphenyl]-3,-carboximidamide 

5",6'-difluoro-4-hydroxy-2"-niethyl-5'-propyl-[l.r:2',r,-terphenyi3-3'-carboxamide 

10 4-hydroxy-6'-methyl-5'-propyl-[l, 1 ':2\ 1 "-terphenyl]-3'-carbaldehyde oxime 

5",6'-difiuoro-N',4-dihydroxy-2"-methoxy-5'-propyl-[l,r:2',r,-terphenyIJ-3'-carboximidamide 

5",6'-difluoro-4-hydroxy-2"-metlioxy-5'-propyl-[l,l':2',l"-terphenyl]-3,-carboxamide 

6,-fluoro-4-hydroxy-5,-propyl-[l,r:2,,l"-terphenyl]-3,-carboxamide 

6'-fluoro-N',4-dihydroxy-2"-methyl-5'-propyl-[l,r:2',r'-terphenyl]-3'-carboximidamide 

15 6-fluoro-Nl,4'-dihydroxy-2-(4-methylthiophen-3-yl)-5-propyl-[l,r-biphenyl]-3-carboximidamide 

6'-fluoro-4-hydroxy-2"-methyl-5'-propyl-[l,l':2,,r'-terphenyl3-3'-carboxamide 

6-fluoro-4'-hydroxy-2-(4-methylthiophen-3-yl)-5-propyl-[l,r-biphenyl3-3-carboxamide 

2-(2,4-dimethylthiophen-3-yl)-6-fluoro-N',4'-dihydroxy-5-propyl-[l,r-biphenyl]-3-carboximidamide 

5'-chloro-5"-fluoro-4-hydroxy-2"-methoxy-[l,r:2',l"-terphenyl]-3'-carboxamide 

20 6'-fluoro-N',4-dihydroxy-5'-propyl-[l,r:2',r'-teiphenyl]-3'-carboximidamide 

5"-fluoro-N',4-dihydroxy-2"-methoxy- [ 1,1' :2', 1 "4erphenyl]-3 -carboximidamide 

N',4-dihydroxy-[ 1, l':2', 1 "-terphenyi]-3 '-carboximidamide 

5"-fluoro-N,,4-dihydi'oxy-2"-methyi~[l,r:2',r'-teiphenyl]-3,-carboximidamide 

N',4-dihydroxy-5'-(trifluoromethyl)-2"-vinyl-[ 1,1 !:2', 1 "-terphenyl]-3'-carboximidamide 

25 2"-ethyI-Nt,4-dihydroxy-5 '-(trifiuoromethyl)-[ 1, l':2', 1 "-terphenyi] -3 '-carboximidamide 

3"-fluoro-N',4-diliydroxy-2H-methyl-5,-(trifluoromethyl)-[l,r:2U"-teiphenyl]-3,-carboximidamide 

3"-fluoro-N',4-dihydroxy-2"-methoxy-5'-(trifluoromethyl)-[l, 1 ':2\ 1 "-terphenyl]-3'-carboximidamide 

5,,6'-dichIoro-5"-fluoro-N's4-dihydroxy-2"-methyl-[l,r:2',r'-terphenyl]-3l-carboximidamide 

3"J5"-difiuoro-N,,4-dihydroxy-5,-(trifluoromethyl)-[l,r:2')r,-terphenyl]-3'-carboximidamide 

30 5"-chloro-N,)4-dihydroxy-2"-methoxy-5,-(trifluoromethyI)-[l,r:2',ri4erphenyl]-3'-carboximidamide 

2,l-ethynyl-N,54-dihydroxy-5,-(trifluoromethyl)-[l,r:2,,r,-terphenyl]-3'-carboximidamide 

3"-chloro-5"-fluoro-N,J4-dihydroxy-5'-(trifluoromethyI)-[l,r:2,;r'-terphenyl]-3'-carboximidamide 

5"-fluoro-N',4-dihydi-oxy-2",5'-bis(trifluoromethyl)-[l, l':2', 1 "-teiphenyl]-3-carboximidamide 

3",5"-difluoro-N,,4-dihydroxy-2"-methoxy-5'-(trifluoromethyl)-[l,r:2',r,-terphenyl]-3,-carboximidamide 

35 5'-methyl-3'-(lH-pyra2ol-4-yl)-[lsl':2',r'-terphenyi]-4-ol 

3",5"-diflnoro-5,-propyl-3'-(lH"pyrazoi-4-yi)-[I,r:2',r'-terphenyl]-4-ol 

N'^-dihydroxy-S'-phenyl-fl, 1 ':2\ 1 "-terphenyi]-3'-carboximidamide 
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5'-benzyl-N',4-diliydroxy-[ 1,1 *:2\ 1 "-terphenyl]-3'-carboximidamide 

N,,4-dihydroxy-5'-phenethyl-[l,r:2',l"-terphenyl]-3'-carboximidamide 

2,5,,-difiuoro-N',4-dihydroxy-2"-methyl-5'-(trifluoromethyl)-[l,!,:2,,l"-terphenyl]-3,~carboximidamide 

2,5',-difluoro-N,54-dihydroxy-2"-methoxy-5'-(trifluoromethyl)-[l,r:2,,r,-teiphenyl]-3'-carboximidamide 

5 2-fluorO'N',4-diliydroxy-2n-methyl-5,-(trifluoromethyl)-[l,r:2',r,-terphenyl]-3'-carboximidamide 

2-fluoro-KS,,4-dihydroxy-5'-(trifluoromethyl)-[l,V:2,,l"-terphenyl]-3'-carboximidamide 

5"-cliloro-2~fluorO"N,,4-dihydroxy-2,l~methoxy-5,-(trifluoromethyl)-[l,r:2';rl-terphenyl]-3'-

carboximidamide 

2,3''"diflxioro-N\4-dihydi*oxy-2"-methoxy-5'-(trifliaorometliyl)-[l,l':2,J,'4erphenyl]-3,~carboximidaniide 

10 2,3"!5"-trifluoro-N'>4-d.ihydroxy-5,-(trifluoromethyl)-[l,r-2',rLterphenyl]-3,-carboximidamide 

2-fluoro-N'>4-dihydroxy-5'-(trifluoromethyl)-2"-vmyl-[l,l,:2,,r'-terphenyI]-3'-carboxim.idamide 

5"-chloro-2-fluoro-4-hydroxy-2"-methoxy-5f-(trifluoromethyl)-[l,r:2',r,-terpheiiyl]-3!-carboxamide 

2-fluoro-4-hydi"Oxy-5'-(trifluorometliyl)-2"-vmyl-[lfr:2,,r!4erplienyl]-3'-carboxamide 

3"-chloro-2,5"-difluoro-N',4-dihydroxy-5'-(trifluoromethyl)-[l,r:2!,r,-terpheiiyI]-3,-carboximidamide 

15 3"-chloro-2,5!'-difluoro-4-hydroxy-5,-(trifluoromethyl)-[l,r:2,,l"4erphenyl]-3,-carboxamide 

2"-ethynyl-2-fluoro-N,,4-dihydroxy-5,-(trifluoromethyl)-[l,r:2,>r,4erphenyl]-3,-caiboximidamide 

5,-chloro-3",5"-difluoro-N',4-dihydroxy-[l,r:2,,l"4erphenyl]-3,-carboximidamide 

5'-chloro-3,,-fluoro-N',4-dihydroxy-2"-methoxy-[l.r:2t,r,4erpheiiyl]-3'-carboximidamide 

5',5,,-dic3iloro-N,,4-dih.ydroxy-2f,-methoxy-[l,r:2',r,4erplienyl]-3'-carboximidamide 

20 3,,-chloro~2-fI-uoro~Nf,4-dihydroxy-2"-methyl"5'-(trifluoromethyl)-[l,^:2',^,4e^phenyl]-3,-

carboximidamide 

3"-cMoro-2-fluc>ro-4-hydroxy-2"-methyl-5,-(trifluoromethyl)-[l,r:2',r,-terphenyl]-3'-carboxamide 

N,,4-dihydi-oxy'5,-methyl-2"-viny3-[l,r:2,,l"4erphenyl]-3'-carboximidamide 

3",5,,~difluoro-N',4-dihydroxy-2"-metlioxy-5T-methyl-[l,r:2U,I4erphenyl]-3Lcarboximidamide 

25 3"-fluoro-N',4-dihydroxy-2,,-methoxy-5'-methyl-[l,r:2,,r'-terphenyl]-3'-carboximidamide 

5"-fluoro-N),4-dih.ydroxy-21,-met3ioxy-51-methyl-[l, 1 ':2', 1 "4erphenyl]-3'-carboximidamide 

3,'-cli3oro-5'!-fluoro-N,,4-dihydroxy-5!-methyl-[l.r:2,;r'4erphenyl]-3,-carboximidamide 

5"-chloro-N,,4-dihydroxy-2",5,-dimethyl-[l,r:2',l"4erplienyl]-3,-carboximidamide 

5"--chloro-N',4-dihydroxy-2"-methyl-5,-(trifluoromethyl)-[l,r:2!,l."4erpheriyl]-3'-carboximidamide 

30 3"-chloro-N,,4-diiiydroxy-2"-methyl-5'-(trifluoromethyl)-[l,r:2,;r'-terphenyl]-3'-carboximidamide 

5"-chloro-N',4-dihydroxy-2"-methoxy-5'-metliyl-[l,r:2',r'-terplieriyl]-3'-carboximidamide 

2"-cliioro-5"-flu-Oro-N',4-dihydroxy-5'-met3iyl-[l,r;2U"4eipheiiyl]-3'-carboximidamide 

N'?4-dih.ydroxy'5'-methyi-[l,r-2',r'4erplieTiyl]-3'-carboximidamide 

N!)4-diliydroxy-3",5,-dimetliyl"[l,r:2,,r'4erphenyl]-3'-carboximidamide 

35 3"-chloro-N,,4-dihydroxy-5'-methyl-[l,r:2,,l"4erphenyl]-3'-carboximidamide 

N,,4-dihydroxy-3"-methoxy-5,-methyi-[l,r:2'>l"4eiphenyI]-3'-carboximidamide 

4"-fluoro-Nl,4-dihydroxy-5,-(trifluorometbyl)-[l,r:2,,r'-terphenyl]-3,-carboximidamide 
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4M-chJoro-N,54-dihydroxy-5,-(trifluoromethyl)-[l 1" -terphenyi] -3 '-carboximidamide 

N,,4-dihydroxy-2"-methoxy-5,-(trifluoromethyl)-[l,r:2',r,-terphenyl]-3,-carboximidamide 

4"-fluoro-N's4-dihydroxy-2"-metlioxy-5,-(trifluoroniethyI)-[l,r:2l,r'4erphenyl]-3l-carboximidamide 

Nl,4-diliydroxy-2"-isopropyl-5,-(trifluorometliyl)-[Lr:2,,r'"terphenyl]-3,-carboximidamide 

5 2-(3,5-dimethylisoxazol-4-yl)-N',4I~dihydroxy-5-(trifluoromethyl)-[l ,l'-biphenyl]-3-carboximidamide 

2-(355-dimethylisoxa2ol-4-yl)-4'-hydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboxamide 

3,,-chloro-4-hydroxy-2,'-methyl-5'-(trifluoromethyl)-[l, 1 ':2\ 1 "-terphenyi]-3'-carboxamide 

N',4-dihydroxy-2",5',-dimetliyl-5'~(trifl.uoroiiiethyl)41,r:2,,r'-terphenyl]>3-carboximidamide 

N,}4-dihydi-oxy-2"-medioxy-5"-methyl-5'-(trifluoromethyl)-[l,r:2,>r,-terphenyl]-3'-carboximidamide 

10 2"-chloro-N',4-dihydroxy-5"-methyl-5'-(trifluoromethyl)-[l!r:2',r'~terphenyl]~3,-carboximidamide 

5,-fluoro-N,,4-dihydi-oxy-[l,r:2,,l"-terphenyl]-3'-carboximidamide 

5"-chloro-5,-fluoro-Ni,4-dihydroxy-2"-methoxy-[l,l,:2',r,-teiphenyl]-3,-carboximidamide 

3t',5'-difluoro-N,,4-diliydroxy-2"-methoxy-[l,r;2',r,~teiphenyl]-3,~carboximidamide 

3")5',5"-trifluoro-N',4~dihydroxy-[l;r:2,,l"-teiphenyl]-3'-carboximidamide 

15 3"-chloro-5',5"-difluQro-N,!4-dihydroxy-[l,r:2',r'4erphenyl]-3'-carboxkmdainide 

5'-fluoro-N'54-dihydroxy-2"-vinyi-[l,r:2',l"4erphenyl]-3'-carboximidamide 

5'-chloro-N',4-dxhydroxy-2",5',-dimethyl-[l;r:2',r'4erphenyl]-3,-carboximidainide 

N1,4-dihydroxy-2",5"-dimethyl-[l,r;2',r,4erphenyl]-3'-carboximidamide 

2"-chloro-4-hydroxy-5"-methyl-5'-(trifluoromethyl)-[l,r:2,,r,4erphenyl]-3'-carboxamide 

20 3"-chloro-N',4-dihydroxy-5""methyl-5,-(trifluoromethyl)-[l,r:2,,r'4erphenyl]~3!-cai-boximidamide 

2",5"-dichlorO"N',4-dihydroxy-5'-(trifluoromethyl)-[l,r:2'J,l4erphenyl]-3'-carboximidamide 

5"-cMoro-N,,4-dihydroxy-2,,-methyl"[l.r:2',l"4eiphenyl]-3,-carboxiiiiidamide 

5"-chloro-N',4»dihydroxy-2"-methoxy-[l, l':2', 1 "4erphenyl]-3'-carboximidamide 

3",5"-difluoro-N,54-diliydroxy-5'-methyl-[lJ,:2U"4eiphenyl]-3'-carboximidamide 

25 3",5"-difluoro-4-hydroxy-5'-methyl-[l,r:2',r'4erphenyi]-3'-carboxamide 

3"-chloro-4-hydroxy-5"-methyl-5,-(trifluoromethyl)-[l,r:2'J"-terphenyl]-3,-carboxamide 

2,!,5,'-dichloro-4-hydroxy-5-(trifluoromethyl)-[l,r:2',l"4erphenyl]~3'-carboxamide 

3",5"-dichloro-Nt,4-dihydroxy-5l-(trifluoromethyl)-[l,r:2',l"4erphenyl]-3'-carboximidamide 

3",5"-dichloro-N,,4-dihydroxy-5'-methyl-[l,r:2',r'-teiphenyl]-3,-carboximidamide 

30 2-(335-dimethylisoxazol-4-yI)-2r-fluoro-N',4!-diliydroxy-5-(trifluoromethyr)-[ 1,1 '-biphenyl]-3~ 

carboximidamide 

2-(3,5-dimethylisoxazol-4-yl)-2,-fluoro-4'-hydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboxamide 

3",5"-difliaoro»N!,4-diiiydroxy-[l,r:2',r,4eiphenyl]-3'-catboximidamide 

3",5"-difluoro-4-hydroxy-[l,r:2',l"4erphenyl]-3'-carboxamide 

35 3,!-fluoro-N1,4'dihydroxy-2"-methoxy-[l!r:2',r,4erphenyl]-3'-carboximidainide 

3"-fluoro-4-hydroxy-2,!-methoxy-[l, 1 ':2\ 1 "4erphenyl]-3'-carboxamide 

2"-ethyl-N',4-dihydroxy-[l, 1 ':2', 1 "4erphenyl]-3-carboximidamide 
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4'Lchloro-2"-fluoro-N'.4-dihydroxy-5l-methyl-[l,r;2,J,,4erphenyl]-3,'-carboximidamide 

4"-chloro-3"-fluoro-N,,4-dihydroxy-5'-methyl-[l, 1 ':2\ 1 "-terphenyl]-3 -carboximidamide 

lST,4-diiiydroxy-2,,-methoxy-[l,r:2l,r-terphenyl]-3,-carboximidamide 

5'-chloro-N',4-dihydroxy-2"-methoxy-[l,r:2,,r'-terphenyl]-3'-carboximidamide 

5 4"-fluoro~N',4-dihy droxy-2"~methoxy-[ "-terphenyi] -3 '-carboximidamide 

5,-chloro-4,,-fluoro-N,,4-dihydroxy-2"-methoxy-[l,r:2,,rt-terphenyi]-3,-carboximidamide 

3"~cliloro-N\4-dihydroxy-5t,5"-dimetliyl-[l,r:2Un-terphenyl]-3'-carboxmiidamide 

2",5"-dichlorO"N,,4-dihydroxy-5'-methy3-[ 1,1 %:2\ 1 "4eiphenyl]-3'-carboximidamide 

3",5"-difluoro-4-hydroxy-5'-(trifluoromethyl)-[l,r:2',r'-terphenyi]-3'~carboxamide 

10 N\4^iihydroxy-4,',5'-dimethyl-[l!r:2!,r'-terpbenyl]-3'~carboxiinidamide 

N',4-dihydi-oxy-2",4"55'-trimethyl-[l,r:2,,r'-terphenyl]-3,-carboximidamide 

4"-fluoro~N')4~dihydroxy-5,-methyl-[l5r:2',r'-terphenyl]-3-carboximidamide 

2",4"-difliioro-N,)4-diliydroxy-5,"methyl-[ 1,1' :2 \1 "-terphenyi]-3 '-carboximidamide 

5"-chloro-5,-fluoro-N',4-dihydroxy-2"-methyl-[14':2',l"-terphenyl]-3'-cai'boximidamide 

15 5',5"-difInoro-N,!4-dihydroxy-2"-methoxy~[l,r:2,,l"-terphenyl]-3,~carboximidamide 

2"-chloro-5'-fliioro-N',4-diliydroxy-5"-methyl-[l,r:2',r,-terphenyl]-3'-carboximidaniide 

2,,)5"»dichloro-5!-fiuoro-N',4»dihydroxy-[l,l':2,,l"-terphenyl]-3,-carboximidamide 

5'~fl.uoro-N,,4-dihydroxy-2"-methoxy-[l, 1 ':2', 1 "-terphenyl]-3'-carboximidamide 

4",5Ldifluoro-N',4-dihydroxy-2tl-methoxy-[l,r:2',r'-terplienyl]-3t-carboximidamide 

20 5,-fluoro-N',4-dihydroxy-2",5"-dimethyl-[l,r:2'!rLterphenyl]-3,-carboximidamide 

5-flnoro-N,,4-dihydroxy-2"-methoxy-5"-methyl-[l!r'-2',r,-terphenyl]~3'~carboximidamide 

N',4-dihydroxy-2"-methoxy-5"-methyl-[ 1,1 u.2\ 1 "-teiphenyI]-3'-carboximidamide 

N',4-dihydroxy-2"-methoxy-5',5"-dimethyl~[l)r:2',r'-terphenyl]-3'-carboximidamide 

4"-fluoro-N,,4-dihydroxy-2',-methoxy-5,-metliyl-[l, V:2\ 1 "-terphenyl]-3'-carboximidamide 

25 2"-chioro-N!!4-dihydroxy-5lf5"-dimethyl-[l,r:2',rt~terphenyl]-3,-carboximidamid.e 

N!,4-dihydroxyo'-methyi-2"-(triftuoromethoxy)-[l,r:2'.r'~terphenyl]-3'-carboximidamide 

N,,4-dihydroxy-2"-methoxy-5,-methyl-[l,r:2',l"-terphenyl]-3'-carboximidamide 

3!,,5"-difluoro-N',4-dihydroxy-5,-methoxy-[l,r:2',r,-terphenyl3-3l-carboximidamide 

5"-fliioro-N,,4-dihydroxy-2,,»5,-dimethoxy-[l,r:2',r,-terphenyl]-3'-carboximidaniide 

30 2-(5-fluoro-2-methoxypyridin-3-yl)-N',4'-dihydroxy-5-methyl-[Lr-biphenyl]-3-carboximidamide 

N',4'-dihydroxy-5-methyl-2-(2-methylpyridin-3-yl)-[l,r-biphen3d]-3-carboximidamide 

N',4'-dihydroxy-2-(2-methoxypyridin-3-yl)-5-meth.yl-[l,r-biphenyl]-3-carboxiniidamide 

2-(3,5~dimethylisothiazol-4-yl)-N!,4'-dihydroxy-5-methyl-[l,r-biphenyl]-3-carboximidamide 

N\4-dihydroxy-5'-methoxy-[l J.':2\r'4erphenyl]-3'^arboximidamide 

35 2-(3,5-dimethylisothiazol-4-yl)-4'-hydroxy-5-methyl-[l,r-biphenyI]-3-carboxamide 

5-chloro-2-(5-fluoro-2-methoxypyridin-3-yl)-N',4,-dihydroxy-[I,r-biphenyl]-3-carboximidamide 

2-(5-fluoro-2-methoxypyridin-3-yl)-4'-hydroxy-5-raethyl-[l,r-biphenyl]-3-carboxamide 
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2-(3,5-dimethylisothiazol-4-yl)-N',4'-dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboximidamide 

5~chloro-2-(3>5~dimethyIisothiazol-4-yl)-N',4'-dihydroxy-[l,r-biphenyl]-3-carboximidamide 

4,,-fluoro-N,,4-dih.ydroxy-2"-metliyl-5,-(trifluoromethyl)-[l, 1 ':2', 1 "-terphenyl]-3'-carboximidamide 

2",4"-difluoro-N',4-dihydroxy-5'-(trifluoromethyl)-[l,r:2,,r,-terphenyl]-3'-carboximidamide 

5 N!,4'-dihydroxy-2-(4-methylpyi-idin-3-yl)-5-(trifluorometliyl)-[I,r-biphenyl3-3-carboximidamide 

2-(2,5-dimethylpyridm-3-yl)-N,,4'-dihydroxy-5-(triffnorom.et3iyi)-[l,r-biphenyl]-3-carboximidamide 

2"-chloro-4"-fluoro-N!,4-dihydroxy-5'-(trifluoromethyl)-[l,I,;2,,r,-terphenyl]-3!-carboximidamide 

4",5"-difluoro-Nl,4-dihydroxy-2"-methyl-5,-(trifluoromethyl)-[l,l':2',r'-terphenyl]-3'-carboximidamide 

2",5"-difluoro~N,,4-dihydroxy-5'-(trifluoromethyl)-[l,r:2',r,-terphen34]-3'-carboximidamide 

10 N',4'-dihydroxy-2-(pyridin-3-yl)-5-(trifiuoromethyl)-[l,r-biphenyl3-3-carboximidamide 

2-(2s3-dihydrobenzofuran-7-yl)-N',4,-dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboximidamide 

2-(benzofaran-7-yl)-N',4'-dihydroxy-5-(trifluoromethyl)-[l,l'-biphenylj-3-carboximidamide 

N,,4,-dihydroxy-2"(l-methyl-lH-indol-7-yl)-5-(trifluorometliyl)-[l,r-bipIienyl]-3-carboximidamide 

2"-chloro-5"-fluoro-Nl,4-dihydroxy-5'-(trifiuoromethyl)-[l,r:2,,r,-terphenyl]-3,-carboximidamide 

15 5"-chloro-2"-fluoro-N',4-dihydroxy-5,-(trifluoromethyl)-[l,r:2',r'-terphenyl]-3'-carboximidamide 

2-(4-fl.uorobenzofuran-7-yl)-N',4,-dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboximidamide 

3",4"-difluoro-N',4-dihydroxy-5'-(trifluoromethyl)-[l,r:2,,r,-terplienyl]-3'-carboximidamide 

5'-chloro-2">4"-difluoro~N',4-dihydroxy-[l, 1 '^'.T'-terphenylj-S'-carboximidamide 

5'-chloro-2",5"-difluoro-N,,4-dihydroxy-[ 1,1 ':2', 1 Merphenyl]-3'-carboximidamide 

20 2-(benzo[d][l,3]dioxol-4-yl)-N',4'-dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-carboxiraidainide 

3",4",5"~trifliioro-N,,4-dihydroxy-5'-(trifluoromethyl)-[l,r:2,,r,-terphenyl]-3'-carboximidamide 

5'-chloro-3,',4"-difiuoro-N,,4-dihydroxy~[l, 1 ':2\ 1 "-terphenyl]-3'-carboximidamide 

5'-cMoro-3l',4",5"-trifluoro-N',4-dihydroxy-[l,r:2',r'-terphenyl]-3!-carboximidamide 

5-chloro-N',4'-dihydroxy-2-(4-methylpyridin-3-yl)-[l ,r-biphenyl]-3-carboximidamide 

25 5,,5"-dichlorO"2,,-fluoro-N',4-dihydroxy-[l,r:2!;l"'-terphenyl]-3'-carboximidamide 

2",5,-dichloro-5"-fluoro-N,,4-dihydroxy-[l,r:2,,r,-terphenyl]-3'-carboximidamide 

5,-chloro-2"-fluoro-N',4-dihydroxy-5"-methyl-[l,3':2,,r,-terphenyl]-3,-carboximidamide 

5'-chloro-2"-fluoro-N',4-dihydroxy-4"-methyl-[l,r:2!,rl-terplienyl]-3'-carboximidamide 

2-(5-fluoro-2-methoxypyiidiri-3-yl)-N'>4'-dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl]-3-

30 carboximidamide 

S'-chloro-N'^-dihydroxy-l'^'-dimethoxy-fl, 1 ':2', 1 "-terphenylj-S'-carboximidamide 

5'-chloro-4-hydroxy-2,l54"-dimethoxy-[l,r:2,,r'-terphenyl]-3,-carbonitrile 

5^hloro~2-(5Hchloro-2~methoxypyridin-3-yl)-N',4,-dihydroxy-[l>r-biplienyl3-3-carboximidamide 

5-chloro-2-(5-chloro-2-methoxypyridm-3-yl)-4'-hydroxy-[l,r-biphenyl]-3-carboxamide 

35 5-chloro-2-(2,5-dimethylpyridin-3-yl)-N',4'-dihydroxy-[l,r-biphenyl]-3~carboximidamide 

S-chloro^^p-dimetbylpyridin-S-ylj^'-hydroxy-flJ'-biphenylj-S-carboxamide 

2-(benzo[d][l,31dioxol-4-yl)-5-cliloro-N',4'-dihydroxy-[l ,r-biphenyl]-3-carboximidamide 
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5-chloro-N',4'-diliydroxy-2-(naphthalen-2-yl)-[l,r-biphenyl]-3-carboximidamide 

5-chloro-N',4'-diliydroxy-2-(isoquinoiin-6-yl)-[l,r-biplienyl]-3-carboximidamide 

5-chloro-N,,4'-diliydroxy-2-(quinolin-6-yl)-[l,l,-biphenyi]-3-carboxiniidamide 

5-chloro-N,,4'-diliydroxy-2-(l-methyl-lH-benzo[d3imidazol-5-yl)-[l,r-biphenyl]-3-carboximidamide 

5 5-chloro-4Miydroxy-2-(l-methyl-lH-benzo[d]imidazol-5-yl)-[l,r~biphenyl]-3-carboxamide 

2-(5-chloro-2-methoxypyridin-3-yl)-N,,4,-dihydroxy-5-(trifluoromethyl)-[l>r-biphenyl]-3-

carboximidamide 

2"-fluoro-N',4-dihydroxy-5"-methyl-5,-(trifluoromethyl)-[ 1 > 1 ':2\ 1 "-terphenyl]-3'-carboximidamide 

5-chloro-2-(6-chloro-2-methoxypyridin-3-yl)-N,,4'-dihydroxy~[l ,r-biphenyl]-3-carboximidamide 

10 5~chloro-N',4'-diliydroxy~2-(2-methoxy-5-methylpyridin-3~yl)-[l,r-biphenyl]-3--carboximidamide 

5-chloro-2-(cyclopent-l-en-1-yl)-N',4'-dihydroxy-[l, r-biphenyl3-3-carboximidami.de 

5-chloro-2-(cyclopent-1-en-]-y^^'-hydroxy-f^r-biphenylj^-carboxamide 

2-(cyclopent-l-eii-l-yl)-N,,4,-dihydroxy-5-(trifluoromethyl)-[l,r-biphenyl3-3-carboximidamide 

2-(cyclopent-l -en-1 -yl)~4'~hydroxy-5-(trifluoromethyl)-[l ,l'-biphenyl]-3-carboxamide 

15 5-bromo-5"-fluoro-N',4-dihydroxy-2,,-methoxy-[l,r:2,,rl-terphenyl]-3-carboximidamide 

5,-bromo-5"-fluoro-N',4-dihydroxy-2"-methyI-[l,r:2',r,-terplienyl]-3,-carboximidamide 

5,-bromo-3"-fluoro-N',4-dihydroxy-2"-methoxy-[l,r:2l,r'-terphenyl]-3!-carboximidamide 

51-bromo-N,,4-dihydroxy-2',,5"-diinethyl-[l,r:2,,r'-terphenyl]-3'-carboximidamide 

5'-bromo~N',4-dihydroxy-5"-methoxy-2"-methyi-[l, 1 ':2',1 "-terphenyl]-3'~carboximidamide 

20 5'-bromo-N,,4-dihydroxy-2"-methoxy-[l,r:2',r'-terphenyll~3,-carboximidamide 

5,-bromo-4',-fluoro-N,,4-dihydroxy-2,,~methoxy-[l ,r:2', 1 "-terphenyl]-3'-carboximidamide 

5"-fluoro-N'>4-dihydroxy-5,-(trifluoromethyl)-2"-vinyl-[l, 1 ':2',1 "-terphenyl]-3'-carboximidamide 

2,5',-difluoro-N,,4-diliydroxy-5'-(trifluoromethyl)-2"-vinyl-[l,r:2',r'-terphenyl]-3,-carboximidamide 

5"-chloro-N\4-diliydroxy-5,-(trifluoromethyl)-2n-vinyl-[l J':2',l"-terphenyl]-3'-carboximidamide 

25 2"-ethynyl-5"-fluoro-N',4-dihydroxy-5'-(trifluoromethyl)-[l,r:2',r,-terphenyl]-3,-carboxirnidamide 

44iydroxy-2"-methoxy-5"-methyl-5'-(trifluoromethyl)-[l,r:2l,r,-teiphenyrj-3!-carboxamide 

5'-bromo-5"-chloro-N'54-dihydroxy-2"-methyl-[l,r:2',r'-terphenyl]-3,-carboximidamide 

5'-bromo-3")5,,-difluoro-N',4-dihydroxy-[l>r:2',r,-teiphenyl]-3,-carboximidamide 

5,-bromo-3!l-chloro-5M-fluoro-N,;4-dihydroxy-[l,r:2U"-terphenyl]-3l'-carboximidamide 

30 5'-bromo-2"-chIoro-5"-fiuoro-N',4-dihydroxy-[l,r:2,,r'-terphenyl]-3'-carboximidamide 

5'-bromo-4n-chloro-Nl,4-dihydroxy-[l,r:2',r,-teiphenyl]-3,-carboximidamide 

5,-bromo-2",5"-dichloro-N'J4-dihydroxy-[lJl ':2',r'-terphenyl]-3'-carboximidamide 

5'-bromo-2'!-chloro-N,,4-dihydroxy-5,'-methyl-[l,r:2',r'-terphenyl]-3'-carboximidamide 

5 -bromo-2-(3,5 -dimethy lisoxazol-4-yl)-N',4-dihydroxy-[ 151 '-biphenyl] -3 -carboximidamide 

35 3-chloro-5-fluoro-N',4-dihydroxy-5'-(trifluoromethyl)-[l,r:2!,r'~terphenyl]-3'-carboximidamide 

3-chloro-5-fluoro-4-hydroxy-5,-(trifluoromethyl)-[l,r:2',ri-terphenyl]-3l-carboxamide 

3,5'-dichloro-3",5,5,,-trifluoro-N,,4-dihydroxy-[l,r:2,,l"-terphenyl]-3'-carboximidamide 
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3!-chloro-2-(355-dimethylisoxazol-4-yl)-5'-fluoro-N',4'-dihydroxy-5-(tr.ifluoromethyl)-[l,r-biphenyl]-3-

carboximidamide 

3-chloro-3,l,5,5,,»trifluoro-N')4-dihydroxy-5,-(trifiuoromethyl)-[Lr:2,,r'-teiphenyl]-3'-carboximidamide 

3-cMoro-5,5"-difluoro-N',4-dihydroxy-2"-methoxy-5'-(trifluoromethyi)-[i,l':2',r,-terpiienyl]-3'~ 

5 carboximidamide 

3-chloro-5-fluoro-N,,4-dibydroxy-2"-methoxy-5'-(trifluoromethyl)-[l,l !:2',r'-terphenyl]-3'-

carboximidamide 

5'-chioro-3<',5"-difluoro-N'-hydroxy-4-metlioxy-3-methyi-[l,r:2,,r,-terphenyl]-3'-carboximidamide 

5'-chloro-3",5t,-difluoro-N',4-dihydroxy-3-methyl-[l,r:2,,r,-terphenyi]-3l-carboximidamide 

10 5-chloro-2-(3,5-dimethylisoxazol-4-yl)-N,,41-dihydi-oxy-3,-metb.yl-[l,r-biphenyl]-3-carboximidamide 

5l-chloro-N',4-dihydroxy-2",3-dimethyl-[l,r:2',r,-terj3henyl]-3'-carboximidamide 

5'-chloro-5!,-fluoro-N',4~dihydroxy-2t,-methoxy-3-methyl-[l,r:2i,rLterphenyl]-3,-carboximidamide 

5'-chloro-5,!-fluoro-4-hydroxy-2"-methoxy-3-methyl-[l,l':2',r'-terphenyl]-3,-carboxamide 

5'-chloro-3",5"-difluoro-N',4-dihydroxy-3-isopropyl-[l,r:2,,r'-terphenyl]-3'-carboximidamide 

15 2,-(3,5-dimethylisoxazol'4-yl)~3'-(lH-l ,2,3-triazol-4-yl)-5,-(trifluorometliyl)-[l ,r-biphenyl]~4-oi 

Nl,4-dihydroxy-5'-(trifluorometlioxy)-[l, l':2', 1 "-terphenyl]-3'-carboximidamide 

3n,5"-difluoro-N',4-dihydroxy-5'-(trifluoromethoxy)-[l,r:2',r,-terphenyl]-3'-carboximidamide 

5"-chloro-N',4-dihydroxy-2"-metlioxy-5'-(trifluorometlioxy)-[l,r:2',r,-terplienyl3-3,-carboxiinidamide 

4-hydroxy-5'-(trifluoromethoxy)-[l,ll:2',l"-terphenyl]-3,-carboxamide 

20 3,,,5"-difluoro-4~hydroxy-5'-(trifluoromethoxy)-[l,r:2',r,-terplienyi3-3,-carboxamide 

N!,4-dihydroxy-5'-isopropyl-[l ,1':2',1 "-terphenyl3-3'-carboximidamide 

3",5"-difluoro-N',4-dihydroxy-5,-isopropyl-[l,r:2\r'-terphenyl3-3!-carboximidamide 

5"-chloro-N,,4-dihydroxy-5'-isopropyl-2"-methoxy-[l,r:2f,r'-terphenyl]-3'-carboximidamide 

4-amino-5,-isopropyl-[l,r:2',r,-terphenyl3-3'-carboxamide 

25 3"J5"-difluoro-4-hydroxy-5,~isopropyl-[lJ,:2',r'4erplienyl]-3'-carboxamide 

2-(3-cyanofuran-2-yl)-N,,4'-dihydroxy-5-(trifluorometliyl)-[l,r-biphenyl3-3-carboximidamide 

2-(4-cyano-l-methyl-lH'pyrazol-5-yl)-N1,4,-dihydroxy-5-(trifiuoromethyl)-[l,l'-biphenyl3-3-

carboximidamide 

2"-cyar)o-N'54-diliydroxy-5,-(triftaoroniethyl)-[lsr:2,5r'-terpheiiyl]-3'-carboximidamide 

30 2-(3-cyano4-methyl~lH-pyrrol-2-yl)-N'J4'-dihydroxy-5-(trifiuGromethyl)-[Lr~biplienyl]~3~ 

carboximidamide 

5'-cyano-3"55"-difluoro-N,,4-dihydroxy-[l,r-.2'J"-terplienyi]-3,-carboximidamide 

N',4'-dihydroxy-2-(pyrrolidin-l-yl)-5-(trifluoromethyl)-[l,r-biphenyl3-3-carboximidamide 

4-chloro-3',5'-difluoro-Nl-hydroxy-6-(lH-indazol-5-yi)-[l,r-biphenyl3-2-carboximidamide 

35 6-(lH-benzo[d]imidazol-5-yl)-4-chloro-3'>5'-difluoro-N'-liydroxy-[l,r-biphenyl]-2-carboximidamide 

4-chloro-3',5'-difluoro-N'-hydroxy-6-(lH-indol-5-yI)-[l,r-biphenyl3-2-carboximidamide 

4-chloro-3',5'-difluoro-6-(lH-indol-5-yI)-[l,r-biphenyl3-2-carboxamide 
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4-chloro-3',5'-difluoro-6-(lH-indazol-5-yl)-[l,r-biphenyl]-2-carboxamide 

6-(lH-benzo[d]imidazol-5-yl)-4-chioro-3',5'-difluoro-[l,r-biphenyl]-2-carboxamide 

3',5'-difluoro-N'-hydroxy-6-(lH-indol-5-yl)-4-methyl-[l,r-biphenyl]-2-carboximidamide 

3',5'-difluoro-N'-hydroxy-6-(lH-indol-6-yl)-4-methyl-[l,r-biphenyl]-2-carboximidamide 

5 3',5'-difluoro-N'-hydroxy-6-( 1 H-indazol-5-yl)-4-methyl-[l, 1 '-biphenyl]-2-carboximidamide 

3',5'-difluoro-N'-hydroxy-6-( 1 H-indazol-5-yl)-4-propyl-[l, 1 '-biphenyl]-2-carboximidamide 

3,,5'-difluoro-N,-hydroxy-6-(lH-indol-5-yl)-4-propyl-[l,r-biphenyl]-2-carboximidamide 

3',5l~difluoro-N,-hydroxy-6-(lH-indazol-5-yl)-4-(trifluorornethyl)-[].,r-biphenyl3~2-carboximidamide 

3',5'-difhioro~N'-hydroxy-6-(lH-indol-6-yl)-4-(trifluoromethyl)-[l,r~biphenyl]-2-carboximidamide 

10 3',5Ldifluoro-N'-hydroxy-6-(lH-mdazol-6-yl)-4-(triftuoromethyl)-[l,l'-hiphenyl]-2-carboximidamide 

3',5f-difluoro-N'-hydroxy-6-(lH-indol-5-yl)~4-(trifluoromethyl)-[l J'-biphenyl]-2-carboximidamide 

3',5'-difluoro-6-(lH-iiidol-5-yl)-4-(trifluoromethyl)-[l,r-biphenyl]-2-carboxamide 

3,,5'-difluoro-N,-hydroxy-6-(lH-indazol-6-yl)-4-propyl-[l,r-biphenyI]-2-carboximidamide 

N'-hydroxy-6-(lH-indazol-5-yl)-2'-methoxy-5'-methyl-4-(trifluoromethyl)-[l,r-biphenyl]-2-

15 carboximidamide 

5'-ch-loro-N,-hydroxy-6-( 1 H-indol-5-y l)-2'-methoxy-4-(trifluoromethyI)-[ 1,1 '-biphenyl]-2-

carboximidamide 

5'-chloro-N'-hydroxy-6-(lH-indazol-5-yl)-2'-methoxy-4-(trifluoromethyl)-[l,r-biphenyl]-2-

carboximidamide 

20 2',5,-difluoro-N'-hydroxy-6-(lH-indazol-5-yl)-4-(trifluoromethyl)-[l,r-biphenyJ]-2-carboximidamide 

3,,5,-difluoro-6-(6-fluoro-lH-indol-5-yl)-N'-hydi-oxy-4-(trifluoromethyl)-[l,r-biphenyl]-2-

carboximidamide 

N'-hydroxy-3-(lH-indazol-5-yl)-2-(naphthalen-l-yl)-5-(trifluoromethyl)benzimidamide 

2-(benzo[d][l,3]dioxol-4-yl)-N,-hydroxy-3-(lH-indazol-5-yl)-5-(trifluoromethyl)benzimidamide 

25 4'-fluoro-N'-hydroxy-6-( 1 H-indazoI-5-yl)-2'-methoxy-4-(trifIuoromethyl)-[ 1,1 '-biphenyl]-2~ 

carboximidamide 

N'-hydroxy-6-(lH-indazol-5-yl)-3'-methyl-4-(trifluoromethyl)-[l,r-biphenyl]-2-carboximidamide 

3,,4';5'-trifluoro-N'-hydroxy-6-(lH-mdazol-5-yl)-4-(trifluorometliyl)-[l ,r-biphenyl]-2-carboximidamide 

3',4,-difluoro-N,-bydroxy-6-(lH-indazol-5-y.i)-4-(trifluoromethyl)-[l,r-biphenyl]-2-carboximidamide 

30 N1-hydroxy-3-(lH-indazol-5-yl)-2-(2-methoxypyridin-3-yl)-5-(trifluoromethyl)benzimidamide 

2-fcyclopent-l-en-l-yl)-N'-hydroxy-3-(lH-indazol-5-yl)-5-(trifluoromethyl)benzimidamide 

2-(3,5-dimethylisoxazol-4-yl)-N'-hydroxy-3-(lH-indazol-5-yl)-5-(trifluoromethyl)benzimidamide 

2',4'-difluoro-N,-hydroxy-6-(lH-indazol-5-yl)-4-(trifluoromethyl)-[l,r-biphenyl]-2-carboximidainide 

35 or a pharmaceutically acceptable salt thereof. 
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17. The compound as claimed in any one of claims 1 to 16 together with a farther therapeutic agent, for 

simultaneous, sequential or separate administration. 

18. A pharmaceutical composition which comprises a compound as claimed in any one of claims 1 to 16, 

5 together with a pharmaceutically acceptable carrier. 

19. The compound as claimed in any one of claims 1 to 17, or the composition as claimed in claim 18, for 

use as a medicament. 

10 20. The compound as claimed in any one of claims 1 to 17, or the composition as claimed in claim 18, for 

use in the treatment or prophylaxis of a condition associated with a disease or disorder associated with 

estrogen receptor activity. 

21. Use of a compound as claimed in any one of claims 1 to 17, for the manufacture of a medicament for 

15 the treatment or prophylaxis of a condition associated with a disease or disorder associated with estrogen 

receptor activity, wherein the condition associated with a disease or disorder associated with estrogen 

receptor activity is selected from the group consisting of bone fractures, osteoporosis, cartilage degen­

eration, endometriosis, uterine fibroid disease, hot flushes, cardiovascular disease, impairment of 

cognitive functioning, age-related mild cognitive impairment, cerebral degenerative disorders, restenosis, 

20 gynecomastia, vascular smooth muscle cell proliferation, obesity, incontinence, anxiety, depression, 

perimenopausal depression, post-partum depression, premenstrual syndrome, manic depression, dementia, 

obsessive compulsive behavior, attention deficit disorder, attention deficit hyperactivity disorder, sleep 

disorders, irritability, impuisivity, anger management, hearing disorders, multiple sclerosis, Parkinson's 

disease, Alzheimer's disease, Huntington's disease, amyotrophic lateral sclerosis, spinal cord injury, 

25 stroke, autoimmune disease, inflammation, IBD, IBS, sexual dysfunction, hypertension, retinal 

degeneration, lung cancer, colon cancer, breast cancer, uterus cancer, prostate cancer, the bile duct cancer 

form named cholangiocarcinoma, benign prostatic hyperplasia, lower urinary tract symptoms, overactive 

bladder, interstitial cystitis, painful bladder symptoms, vaginal atrophy, wound healing, chronic pain, 

sepsis, inflammatory and neuropathic pain, ovarian cancer, melanoma, lymphoma, atherosclerosis, left 

30 ventricular hypertrophy, congestive heart failure, mesothelioma, gallbladder cancer and extra-hepatic 

cholangiocarcinoma. 

22. Use of a compound as claimed in any one of claims 1 to 17, for the manufacture of a medicament for 

the treatment or prophylaxis of a condition associated with a disease or disorder associated with estrogen 

35 receptor activity, wherein the condition associated with a disease or disorder associated with estrogen 

receptor activity is selected from the group consisting of bone fractures, osteoporosis, cartilage 
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degeneration, endometriosis, uterine fibroid disease, hot flushes, cardiovascular disease, restenosis, 

gynecomastia, vascular smooth muscle cell proliferation, obesity, incontinence, anxiety, depression, 

perimenopausal depression, post-partum depression, premenstrual syndrome, manic depression, dementia, 

obsessive compulsive behavior, attention deficit disorder, attention deficit hyperactivity disorder, sleep 

5 disorders, irritability, impuisivity, anger management, hearing disorders, spinal cord injury, stroke, 

autoimmune disease, inflammation, IBD, IBS, sexual dysfunction, hypertension, retinal degeneration, 

lung cancer, colon cancer, breast cancer, uterus cancer, prostate cancer, the bile duct cancer form named 

cholangiocarcinoma, benign prostatic hyperplasia, lower urinary tract symptoms, overactive bladder, 

interstitial cystitis, painful bladder symptoms, vaginal atrophy, wound healing, chronic pain, sepsis, 

10 inflammatory and neuropathic pain, ovarian cancer, melanoma, lymphoma, atherosclerosis, left 

ventricular hypertrophy, congestive heart failure, mesothelioma, gallbladder cancer and extra-hepatic 

cholangiocarcinoma. 

23. In vitro use of a compound as claimed in any one of claims 1 to 16 in labelled form as a diagnostic 

15 agent for the diagnosis of conditions associated with a disease or disorder associated with estrogen 

receptor activity. 

24. Use of a compound as claimed in any one of claims 1 to 16 or a labelled form of such a compound as 

20 a reference compound in a method of identifying ligands for the estrogen receptor. 

25. A compound or composition as claimed in claim 20, or a use as claimed in claim 23, wherein the 

condition associated with a disease or disorder associated with estrogen receptor activity is selected from 

the group consisting of bone fractures, osteoporosis, cartilage degeneration, endometriosis, uterine fibroid 

25 disease, hot flushes, cardiovascular disease, impairment of cognitive functioning, age-related mild 

cognitive impairment, cerebral degenerative disorders, restenosis, gynecomastia, vascular smooth muscle 

cell proliferation, obesity, incontinence, anxiety, depression, perimenopausal depression, post-partum 

depression, premenstrual syndrome, manic depression, dementia, obsessive compulsive behavior, 

attention deficit disorder, attention deficit hyperactivity disorder, sleep disorders, irritability, impuisivity, 

30 anger management, hearing disorders, multiple sclerosis, Parkinson's disease, Alzheimer's disease, 

Huntington's disease, amyotrophic lateral sclerosis, spinal cord injury, stroke, autoimmune disease, 

inflammation, IBD, IBS, sexual dysfunction, hypertension, retinal degeneration, lung cancer, colon 

cancer, breast cancer, uterus cancer, prostate cancer, the bile duct cancer form named 

cholangiocarcinoma, benign prostatic hyperplasia, lower urinary tract symptoms, overactive bladder, 

35 interstitial cystitis, painful bladder symptoms, vaginal atrophy, wound healing, chronic pain, sepsis, 

inflammatory and neuropathic pain, ovarian cancer, melanoma, lymphoma, atherosclerosis, left 

ventricular hypertrophy, congestive heart failure, mesothelioma, gallbladder cancer and extra-hepatic 

cholangiocarcinoma. 
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26. A compound or composition as claimed in claim 20, or a use as claimed in claim 23, wherein the 

condition associated with a disease or disorder associated with estrogen receptor activity is selected from 

the group consisting of bone fractures, osteoporosis, cartilage degeneration, endometriosis, uterine fibroid 

disease, hot flushes, cardiovascular disease, restenosis, gynecomastia, vascular smooth muscle cell 

proliferation, obesity, incontinence, anxiety, depression, perimenopausal depression, post-partum 

depression, premenstrual syndrome, manic depression, dementia, obsessive compulsive behavior, 

attention deficit disorder, attention deficit hyperactivity disorder, sleep disorders, irritability, impuisivity, 

anger management, hearing disorders, spinal cord injury, stroke, autoimmune disease, inflammation, IBD, 

IBS, sexual dysfunction, hypertension, retinal degeneration, lung cancer, colon cancer, breast cancer, 

uterus cancer, prostate cancer, the bile duct cancer form named cholangiocarcinoma, benign prostatic 

hyperplasia, lower urinary tract symptoms, overactive bladder, interstitial cystitis, painful bladder 

symptoms, vaginal atrophy, wound healing, chronic pain, sepsis, inflammatory and neuropathic pain, 

ovarian cancer, melanoma, lymphoma, atherosclerosis, left ventricular hypertrophy, congestive heart 

failure, mesothelioma, gallbladder cancer and extra-hepatic cholangiocarcinoma. 
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