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DESCRIPTION

BACKGROUND

[0001] Hepatitis C virus (HCV), a (+)-sense single-stranded RNA virus, is the major causative agent for most cases of non-A,
non-B hepatitis. Infection by HCV is a compelling human health problem. See, e.g., WO 05/007681; WO 89/04669; EP 381216;
Alberti et al., J. Hepatology, 31 (Suppl. 1), 17-24 (1999); Alter, J. Hepatology, 31 (Suppl. 1), 88-91 (1999); and Lavanchy, J. Viral
Hepatitis, 6, 35-47 (1999).

[0002] Hepatitis caused by HCV infection is difficult to treat since the virus can quickly mutate and escape the natural immune
response. The only anti-HCV therapies currently available are interferon-a, interferon-a/ribavirin combination, and pegylated
interferon-a. However, sustained response rates for interferon-a or interferon-a/ribavirin combination were found to be <50% and
patients suffer greatly from side effects of these therapeutic agents. See, e.g., Walker, DDT, 4, 518-529 (1999 ) ; Weiland,
FEMSMicrobial. Rev., 14, 279-288 (1994 ); and WO 02/18369. Thus, there remains a need for developing more effective and
better-tolerated therapeutic drugs.

[0003] An HCV protease necessary for viral replication contains about 3000 amino acids. It includes a nucleocapsid protein (C),
envelope proteins (E1 and E2), and several non-structural proteins (NS2, NS3, NS4a, NS5a, and NS5b).

[0004] NS3 protein possesses serine protease activity and is considered essential for viral replication and infectivity. The
essentiality of the NS3 protease was inferred from the fact that mutations in the yellow fever virus NS3 protease decreased viral
infectivity. See, e.g., Chamber et al., Proc. Natl. Acad. Sci. USA 87, 8898-8902 (1990). It was also demonstrated that mutations at
the active site of the HCV NS3 protease completely inhibited the HCV infection in chimpanzee model. See, e.g., Rice et al., J. Virol.
74 (4) 2046-51 (2000), Further, the HCV NS3 protease was found to facilitate proteolysis at the NS3/NS4a, NS4a/NS4b,
NS4b/NS5a, NS5a/NS5b junctions and was thus responsible for generating four viral proteins during viral replication. See, e.g.,
US 2003/0207861. Consequently, the HCV NS3 protease enzyme is an attractive target in treating HCV infection. Potential NS3
HCV protease inhibitors can be found in WO 02/18369, WO 00/09558, WO 00/09543, WO 99/64442, WO 99/07733, WO
99/07734, WO 99/50230, WO 98/46630, WO 98/17679, WO 97/43310, US 5,990,276, Dunsdon et al., Biorg. Med. Chem. Lett.
10, 1571-1579 (2000); Llinas-Brunet et al., Biorg. Med. Chem. Lett. 10, 2267-2270 (2000); and S. LaPlante et. al., Biorg. Med.
Chem. Lett. 10, 2271-2274 (2000).

[0005] Certain macrocyclic compounds have been reported to possess HCV inhibiting activity. For example, arylalkoxyl HCV
protease inhibitors have been synthesized. See international patent application WO 2008022006. Also certain macrocyclic
isoquinoline compounds were found to inhibit HCV. See international patent applications WO 2004094452 and WO 2003053349.

SUMMARY

[0006] This invention is based on the unexpected discovery that certain macrocyclic compounds are effective in inhibiting HCV
NS3 activity and HCV RNA levels.

[0007] In one aspect, this invention relates to compounds of formula (1):

" “Formula (I),

wherein each of R1 and Ry, independently, is H, C1.g alkyl, C4-1¢ cycloalkyl, C4-1¢ heterocycloalkyl, aryl, or heteroaryl; Uis -O-, -
NH-, -NH(CO)-, -NHSO-, or -NHSO2-; W is -(CH2)m-, -NH(CH2)n-, -(CH2)nNH-, -O(CH2)n-, -(CH2)nO-, -S(CH2)n-, -(CH2)RS-, -SO-, -
SO(CH2)n-, -(CH2)»SO-, -SO2(CHo)p-, or -(CH2)1SO2-, m being 1,2, or 3 and n being 0, 1, or 2; Xis -O-;Y is

or
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in which each of V and T, independently, is -CH- or -N-; R is H, halo, nitro, cyano, amino, C 1-¢ alkyl, C1 alkoxyl, Co.g alkenyl, Co.
6 alkynyl, C3.1¢ cycloalkyl, C1-10 heterocycloalkyl, aryl, or heteroaryl; and each of A1 and Ay, independently, is C4-1¢ cycloalkyl,
C1-10 heterocycloalkyl, aryl, or heteroaryl, each of which is optionally substituted with halo, nitro, cyano, C1.g alkyl, C1-g alkoxyl,
Co.-g alkenyl, Co.g alkynyl, aryl, or heteroaryl; or optionally fused with another C3-1g cycloalkyl, C1-19 heterocycloalkyl, aryl, or
heteroaryl, each of which is optionally substituted with halo, nitro, cyano, C1.g alkyl, C1.g alkoxyl, Cog alkenyl, Co_g alkynyl,

C3-10 cycloalkyl, C1-10 heterocycloalkyl, aryl, or heteroaryl; and Z is -C(O), -OC(O)-, -NR'C(O)-, -OC(8)-, -NR"-C(8)-, or -OC(NH)-;
in which R' is H, C1.g alkyl, C3.1¢ cycloalkyl, C1-10 heterocycloalkyl, aryl, or heteroaryl. The groups assigned to variables U, W, X,
and Z are of course bi-valent. Each of the groups is presented above in the same orientation as that in which the variable it is

assigned to is presented in the formula. Take for example the group -NHSO- assigned to the variable U, which, as shown in the
formula, is interposed between C=0 and R4. The N atom in this -NHSO- group is bonded to C=0 and the S atom bonded to R1.

[0008] Referring to formula (l), a subset of the compounds described above are those having one of the following features: R1 is
cyclopropyl; Ro is C4.5 alkyl or C3-g cycloalkyl; W is -CH2CHp-, -OCHp-, -SCHo-, or -SOCHo-; U is -NHSO2-; Z is -OC(O)-; Xis O;
andYis

Ra R

,or

3 ! ’ 2
wherein each of R;, Rji, Riii, Riv: Rv: Ry, Ruii, @and Rij is, independently, H, halo, nitro, cyano, amino, C1.g alkyl, C1.g alkoxyl, Co.g
alkenyl, Co_g alkynyl, C3.1g cycloalkyl, C1-19 heterocycloalkyl, aryl, or heteroaryl.

[0009] The term "alkyl" refers to a saturated, linear or branched hydrocarbon moiety, such as -CH3 or -CH(CH3)2. The term
"alkoxy" refers to an -O-(C1.-g alkyl) radical. The term "alkenyl" refers to a linear or branched hydrocarbon moiety that contains at
least one double bond, such as -CH=CH-CHs. The term "alkynyl" refers to a linear or branched hydrocarbon moiety that contains
at least one ftriple bond, such as -C=C-CHs. The term "cycloalkyl" refers to a saturated, cyclic hydrocarbon moiety, such as

cyclohexyl. The term "cycloalkenyl" refers to a non-aromatic, cyclic hydrocarbon moiety that contains at least one double bond,
such as cyclohexenyl. The term "heterocycloalkyl" refers to a saturated, cyclic moiety having at least one ring heteroatom (e.g., N,
O, or S), such as 4-tetrahydropyranyl. The term "heterocycloalkenyl" refers to a non-aromatic, cyclic moiety having at least one
ring heteroatom (e.g., N, O, or S) and at least one ring double bond, such as pyranyl. The term "aryl" refers to a hydrocarbon
moiety having one or more aromatic rings. Examples of aryl moieties include phenyl (Ph), phenylene, naphthyl, naphthylene,
pyrenyl, anthryl, and phenanthryl. The term "heteroaryl" refers to a moiety having one or more aromatic rings that contain at least
one heteroatom (e.g., N, O, or S). Examples of heteroaryl moieties include furyl, furylene, fluorenyl, pyrrolyl, thienyl, oxazolyl,
imidazolyl, thiazolyl, pyridyl, pyrimidinyl, quinazolinyl, quinolyl, isoquinolyl and indolyl. The term "amino" refers to a radical of -NHp,

-NH-(C1.¢ alkyl), or -N(C1.g alkyl)o.

[0010] Alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl, aryl, and heteroaryl mentioned herein
include both substituted and unsubstituted moieties, unless specified otherwise. Possible substituents on cycloalkyl, cycloalkenyl,
heterocycloalkyl, heterocycloalkenyl, aryl, and heteroaryl include, but are not limited to, C4-C1g alkyl, C2>-C4g alkenyl, C2-C1g

alkynyl, C3-Coq cycloalkyl, C3-Coq cycloalkenyl, C1-Cog heterocycloalkyl, C1-Coq heterocycloalkenyl, C4-C1g alkoxy, aryl, aryloxy,
heteroaryl, heteroaryloxy, amino, C4-Cqg alkylamino, C¢-Cyq dialkylamino, arylamino, diarylamino, C4-C1g alkylsulfonamino,
arylsulfonamino, C4-Cqg alkylimino, arylimino, C1-C4¢ alkylsulfonimino, arylsulfonimino, hydroxyl, halo, thio, C4-C4g alkylthio,
arylthio, C4-C1g alkylsulfonyl, arylsulfonyl, acylamino, aminoacyl, aminothioacyl, amidino, guanidine, ureido, cyano, nitro, nitroso,
azido, acyl, thioacyl, acyloxy, carboxyl, and carboxylic ester. On the other hand, possible substituents on alkyl, alkenyl, or alkynyl
include all of the above-recited substituents except C1-C1g alkyl. Cycloalkyl, cycloalkenyl, heterocycloalkyl, heterocycloalkenyl,

aryl, and heteroaryl can also be fused with each other.

[0011] Shown below are exemplary compounds.
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[0012] In another aspect, it is described a method for treating hepatitis C virus infection. The method includes administering to a
subject in need thereof an effective amount of one or more compounds of formula (I) shown above.

[0013] In still another aspect, this invention relates to a pharmaceutical composition for use in treating HCV infection. The
composition contains an effective amount of at least one of the compounds of formula (l) and a pharmaceutically acceptable
carrier. It may also include an inhibitor of a target other than HCV NS3 protease in the HCV life cycle, e.g., NS5B polymerase,
NS5A, NS4B, or p7. Examples of such inhibitors include, but are not limited to, N-[3-(1-cyclobutylmethyl-4-hydroxy-2-oxo-1,2-
dihydro-quinolin-3-yl1)-1,1-dioxo-1,4-dihydro-116-benzo[ 1,2 4]thiadiazin-7-yl]-methanesulfonamide (W004041818), trans-1,2-di-4-
[(phenylacetyl-pyrrolidine-2-(S)-carbonyl) amino]-phenylethylene (W00401413), and 1-aminoadamantane (Amentadine, Griffin,
2004, J. Gen. Virol. 85: p451). The pharmaceutical composition may further contain an immunomodulatory agent or a second
antiviral agent. An immunomodulatory agent refers to an active agent that mediates the immune response. Examples of
immunomodulatory agents include, but are not limited to, Nov-205 (Novelos Therapeutics Inc., WO02076490) and IMO-2125
(Idera Pharmaceuticals Inc., WO05001055). An antiviral agent refers to an active agent that kills a virus or suppresses its
replication. Examples of antiviral agents include, but are not limited to, ribavirin, a-interferon, pegylated interferon, and HCV
protease inhibitors, such as 2-(2-{2-cyclohexyl-2-[(pyrazine-2-carbonyl)-amino]-acetylamino}-3,3-dimethyl-butyryl)-octahydro-
cyclopental[c]pyrrole-1-carboxylic acid (1-cyclopropylaminooxalyl-butyl)-amide (Telaprevir, Vertex Pharmaceuticals Inc.,
WO002018369), 3-[2-(3-tert-butyl-ureido)-3,3-dimethyl-butyryl]-6,6-dimethyl-3-aza-bicyclo[3.1.0]hexane-2-carboxylic acid (2-
carbamoyl-1-cyclobutylmethyl-2-oxoethyl)-amide (Boceprevir, Schering-Plough Research Institute, WO03062265), and 4-fluoro-
1,3-dihydro-isoindole-2-carboxylic  acid  14-tert-butoxycarbonylamino-4-cyclopropanesulfonylaminocarbonyl-2,15-dioxo-3,16-
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diazatricyclo[14.3.0.04 ,6]nonadec-7-en-18-yl ester (ITMN-191, InterMune Inc., US2005/0267018).

[0014] Also within the scope of this invention is the use of such a composition for the manufacture of a medicament for the just-
mentioned treatment.

[0015] The details of one or more embodiments of the invention are set forth in the description below. Other features, objects,
and advantages of the invention will be apparent from the description and from the claims.

DETAILED DESCRIPTION

[0016] The compounds of this invention can be synthesized from commercially available starting materials by methods well

known in the art. For example, one can prepare the compounds of this invention via the route shown in Scheme 1 below:
Scheme 1
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[0017] As illustrated in Scheme 1, multicyclic compound (i) is first coupled with N-(t-butoxycarbonyl)-L-proline (ii), followed by
methylation, to form intermediate (iii). Intermediate (iii) is deprotected to remove the N-butoxycarbonyl group to produce N-free
compound (iv), which is coupled with carboxylic acid (v) to afford intermediate (vi). Intermediate (vi) is hydrolyzed to give acid
(vii), which is coupled with amine compound (viii) to provide pyrrolidine compound (ix) having two terminal alkenyl groups.
Intermediate (ix) undergoes olefine metathesis in the presence of Grubbs' catalyst to afford desired macrocyclic compound (x).

[0018] Schemes 2 and 3 below illustrate two alternative synthetic routes to the compounds of this invention.

Scheme 2-
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[0019] The methods described above may also additionally include steps, either before or after the steps described specifically
in Schemes 1-3, to add or remove suitable protecting groups in order to ultimately allow synthesis of the desired compounds. In
addition, various synthetic steps may be performed in an alternate sequence or order to give the desired compounds. Synthetic
chemistry transformations and protecting group methodologies (protection and deprotection) useful in synthesizing applicable
compounds of formula (I) are known in the art and include, for example, those described in R. Larock, Comprehensive Organic
Transformations, VCH Publishers (1989); TW. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis, 2nd Ed., John
Wiley and Sons (1991); L. Fieser and M. Fieser, Fieser and Fieser's Reagents for Organic Synthesis, John Wiley and Sons
(1994); and L. Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995) and subsequent
editions thereof.

[0020] Examples 1-60 below provide detailed descriptions of how exemplary compounds 1-60 were actually prepared.

[0021] The compounds mentioned herein contain a non-aromatic double bond and asymmetric centers. Thus, they can occur as
racemates and racemic mixtures, single enantiomers, individual diastereomers, diastereomeric mixtures, tautomers, and cis- or
trans- isomeric forms. All such isomeric forms are contemplated. For example, the compounds of formula (I) shown above may
possess the following stereochemical configuration (lll) respectively:

am)

[0022] The compounds described above include the compounds themselves, as well as their salts, prodrugs, and solvates, if
applicable. A salt, for example, can be formed between an anion and a positively charged group (e.g., amino) on a compound of
formula (I). Suitable anions include chloride, bromide, iodide, sulfate, nitrate, phosphate, citrate, methanesulfonate,
trifluoroacetate, acetate, malate, tosylate, tartrate, fumurate, glutamate, glucuronate, lactate, glutarate, and maleate. Likewise, a
salt can also be formed between a cation and a negatively charged group (e.g., carboxylate) on a compound of formula (I).
Suitable cations include sodium ion, potassium ion, magnesium ion, calcium ion, and an ammonium cation such as
tetramethylammonium ion. The compounds of formula (I) also include those salts containing quaternary nitrogen atoms. Examples
of prodrugs include esters and other pharmaceutically acceptable derivatives, which, upon administration to a subject, are
capable of providing active compounds of formula (I). A solvate refers to a complex formed between an active compound of
formula (I) and a pharmaceutically acceptable solvent. Examples of pharmaceutically acceptable solvents include water, ethanol,
isopropanol, ethyl acetate, acetic acid, and ethanolamine.

[0023] Also within the scope of this invention is a method of treating HCV infection by administering an effective amount of one or
more of the compounds of formula (l) to a patient. The term "treating” or "treatment” refers to administering the compounds to a
subject, who has HCV infection, a symptom of it, or a predisposition toward it, with the purpose to confer a therapeutic effect, e.g.,
to cure, relieve, alter, affect, ameliorate, or prevent the HCV infection, the symptom of it, or the predisposition toward it. The term
"an effective amount" refers to the amount of an active compound of this invention that is required to confer a therapeutic effect
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on the treated subject. Effective doses will vary, as recognized by those skilled in the art, depending on the types of diseases
treated, route of administration, excipient usage, and the possibility of co-usage with other therapeutic treatment.

[0024] To practice the method of the present invention, a composition having one or more compounds of this invention can be
administered parenterally, orally, nasally, rectally, topically, or buccally. The term "parenteral" as used herein refers to
subcutaneous, intracutaneous, intravenous, intrmuscular, intraarticular, intraarterial, intrasynovial, intrasternal, intrathecal,
intralesional, or intracranial injection, as well as any suitable infusion technique.

[0025] A sterile injectable composition can be a solution or suspension in a non-toxic parenterally acceptable diluent or solvent,
such as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents that can be employed are mannitol, water,
Ringer's solution, and isotonic sodium chloride solution. In addition, fixed oils are conventionally employed as a solvent or
suspending medium (e.g., synthetic mono- or diglycerides). Fatty acid, such as oleic acid and its glyceride derivatives are useful
in the preparation of injectables, as are natural pharmaceutically acceptable oils, such as olive oil or castor oil, especially in their
polyoxyethylated versions. These oil solutions or suspensions can also contain a long chain alcohol diluent or dispersant,
carboxymethyl cellulose, or similar dispersing agents. Other commonly used surfactants such as Tweens or Spans or other similar
emulsifying agents or bioavailability enhancers which are commonly used in the manufacture of pharmaceutically acceptable
solid, liquid, or other dosage forms can also be used for the purpose of formulation.

[0026] A composition for oral administration can be any orally acceptable dosage form including capsules, tablets, emulsions and
aqueous suspensions, dispersions, and solutions. In the case of tablets, commonly used carriers include lactose and corn starch.
Lubricating agents, such as magnesium stearate, are also typically added. For oral administration in a capsule form, useful
diluents include lactose and dried corn starch. When aqueous suspensions or emulsions are administered orally, the active
ingredient can be suspended or dissolved in an oily phase combined with emulsifying or suspending agents. If desired, certain
sweetening, flavoring, or coloring agents can be added.

[0027] A nasal aerosol or inhalation composition can be prepared according to techniques well known in the art of
pharmaceutical formulation. For example, such a composition can be prepared as a solution in saline, employing benzyl alcohol or
other suitable preservatives, absorption promoters to enhance bioavailability, fluorocarbons, and/or other solubilizing or
dispersing agents known in the art.

[0028] A composition having one or more active compounds of this invention can also be administered in the form of
suppositories for rectal administration.

[0029] The carrier in the pharmaceutical composition must be "acceptable" in the sense that it is compatible with the active
ingredient of the composition (and preferably, capable of stabilizng the active ingredient) and not deleterious to the subject to be
treated. One or more solubilizing agents can be utilized as pharmaceutical excipients for delivery of an active compound of this
invention. Examples of other carriers include colloidal silicon oxide, magnesium stearate, cellulose, sodium lauryl sulfate, and D&C
Yellow # 10.

[0030] The compounds of this invention described above can be preliminarily screened for their efficacy in treating HCV infection
by an in vitro assay (Examples 61 and 62 below) and then confirmed by animal experiments and clinic trials. Other methods will
also be apparent to those of ordinary skill in the art.

[0031] The specific examples below are to be construed as merely illustrative, and not limitative of the remainder of the
disclosure in any way whatsoever. Without further elaboration, it is believed that one skilled in the art can, based on the
description herein, utilize the present invention to its fullest extent. All publications cited herein are hereby incorporated by
reference in their entirety.

Example 1: Synthesis of {4-Cyclopropanesulfonylaminocarbonyl-2,15-dioxo-18-[2-(4-trifluoromethyl-phenyl)-
benzo[4,5]furo[3,2-d]pyrimidin-4-yloxy]-3,16-diazatricyclo[14.3.0.04,6]nonadec-7-en-14-yl}-carbamic acid cyclopentyl
ester (Compound 1)

[0032] Compound I-3 was first prepared from commercially available 1-t-butoxycarbonylamino-2-vinyl-cyclopropanecarboxylic
acid ethyl ester via the route shown below:
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[0033] To a solution of 1-f-butoxycarbonylamino-2-vinyl-cyclopropanecarboxylic acid ethyl ester (0.34 g, 1.3 mmol) in THF (5 mL)
and methanol (5 mL) was added a suspension of LIOH (0.13 g, 5.3 mmol) in water (1.4 mL). After being stirred overnight at room
temperature, the reaction was quenched with 10% HCI (2 mL) and the solvent was removed under vacuum. The resultant solid
powder was washed with water (10 mL) to give compound I-1 (0.27 g, 90%). MS m/z 249.9 (M*+23); TH NMR (CDCl3) & 10.35
(brs, 1H), 5.84-5.71 (m, 1H), 5.29 (d, J = 17.4 Hz, 1H), 5.12 (d, J = 10.2 Hz, 1H), 2.23-2.14 (m, 1H), 1.87-1.65 (m, 1H), 1.58-1.41
(m, 1H), 1.43 (s, 9H).

[0034] A solution of compound I-1 (0.52 g, 2.3 mmol), 2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-tetramethyl uronium hexafluoro-
phosphate methanaminium (HATU, 1.74 g, 4.6 mmol), and 4-dimethylaminopyridine (1.39 g, 11.6 mmol) in CH2Cl2 (40 mL) was
stired at room temperature for 1 hour, followed by slow addition of cyclopropanesulfonamide (0.57 g, 4.7 mmol),
diisopropylethylamine (1.81 mL, 14.0 mmol), and 1,8-diazabicyclo[5,4,0Jundec-7-ene (1.80 g, 11.7 mmol) over 15 minutes. After
the reaction mixture was stirred at room temperature overnight, the solvent was removed under vacuum. The residue was purified

by silica gel column chromatography to give compound I-2 (0.51 g, 66%). MS m/z 353.1 (M*+23); TH NMR (CDCl3) & 9.75 (brs,
1H), 5.64-5.51 (m, 1H), 5.30 (d, J = 17.4 H), 5.16 (d, J = 10.2 Hz, 1H), 2.95-2.89 (m, 1H), 2.19-2.10 (m, 1H), 1.93-1.88 (m, 1H),
1.47 (s, 9H), 1.46-1.38 (m, 1H), 1.32-1.23 (m, 2H), 1.15-1.00 (m, 2H).

[0035] To a solution of compound 1-2 (0.50 g, 1.5 mmol) in MeOH (8 mL) was added SOCIy (0.26 g, 2.2 mmol) at room

temperature. After the reaction mixture was refluxed for 1 hour, MeOH and SOCI was removed under vacuum. The residue was

triturated from pentane and filtered to give intermediate 1-3 as an off-white solid (0.32 g, 91%). MS m/iz (M*+1); TH NMR
(CD3COD) 8 5.77-5.65 (m, 1H), 5.43 (d, J = 17.4 Hz, 1H), 5.32 (d, J = 10.2 Hz, 1H), 3.06-2.97 (m, 1H), 2.45 (dd, J=17.4 Hz, J =

7.8, 1H), 2.16 (dd, J = 8.0 Hz, J = 7.8 Hz, 1H), 1.75 (dd, J = 10.1 Hz, J = 7.8 Hz, 1H), 1.32-0.86 (m, 4H).

[0036] Compound 1 was prepared via the route shown below:
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[0037] A solution of 3-amino-benzofuran-2-carboxylic acid amide (1.00 g, 5.7 mmol) and pyridine (1 mL, 12.26 mmol) in THF (25
mL) was stirred at 0°C for 10 min. To the resulting solution was slowly added 4-trifluoromethyl-benzoyl chloride (1.48 g, 7.1 mmol).
Then the temperature was raised to room temperature and the mixture was stirred for 12 h. After the solvent was removed under
reduced pressure, the resulting solid was collected, washed with water, and air-dried to yield 1-4 (1.92 g, 96.0 %). MS: m/z 349.0

(M*+1).

[0038] To a suspension of 1-4 (1.92 g, 5.5 mmol) and 2N NaOH (13 mL) in EtOH (25 mL) was heated at 85°C for 12h. After
cooled, the mixture was acidified and then EtOH was removed. The resulting solid was collected, filtrated, washed with water, and

dried to afford 1-5 (1.71 g, 95.0%). MS m/z 331 (M*+1).

[0039] A solution of 1-5 (1.71 g, 5.2 mmol) and excess phosphorus oxychloride (POCI3) was refluxed for 2 hours. After cooled
and thoroughly concentrated, the mixture was subjected to extraction with methylene chloride and 10% sodium hydroxide. The
organic layer was dried over MgSQOy4, concentrated, and crystallized from CH2Cl2 and n-hexane to give compound I-6 (1.49 g,

82%). MS m/z 348.8, 350.9 (M*+1); THNMR (CDCI3) & 8.70 (d, 2H), 8.34 (d, 1H), 7.82-7.75 (m, 4H), 7.57 (ddd, 1H).

[0040] To a suspension of boc-trans-4-hydroxy-L-proline (0.53 g, 2.3 mmol) in DMSO (25 mL) was added {-BuOK (0.82 g, 5.1
mmol) at 0°C. After the mixture was allowed to warm to room temperature and stirred for 1 hour, compound 1-6 (0.81 g, 2.3 mmol)
was added slowly at 10°C. Stirring was continued overnight. lodomethane (1.02 g, 6.9 mmol) was added and the reaction mixture
was stirred at room temperature for additional 30 minutes. The reaction mixture was neutralized to pH 6~7 by 10% HCI aqueous
solution and subjected to extraction with methylene chloride. The organic layer was dried over MgSQOy4, evaporated under

vacuum, and purified by silica gel column chromatography to give compound I-7 (1.12 g, 86%). MS m/z 557.8 (M*+1); TH NMR
(CDCl3) 6 8.63 (d, 2H), 8.28 (d, 1H), 7.80-7.74 (m, 2H), 7.70 (d, 2H), 7.51 (ddd, 1H).

[0041] To a solution of compound I-7 (1.13 g, 2.0 mmol) in MeOH (20 mL) was added SOCI»(1.21 g, 9.8 mmol) at room

temperature. The reaction mixture was refluxed for 1 hour, and MeOH and SOCI2 were removed. The residue was triturated in

pentane. The suspension was filtered to give compound -8 as an off-white solid (0.87 g, 95%). MS m/z 458.1 (M*+1).

[0042] To a solution of HATU (1.12 g, 3.0 mmol), 1-hydroxybenzotriazole (HOBT, 0.41 g, 3.0 mmol), 1-8 (0.86 g, 1.9 mmol) and
2-t-butoxycarbonylamino-non-8-enoic acid (1.21 g, 1.9 mmol) in CHxClo (40 mL) at room temperature was added N-

methylmorpholine (NMM, 1.02 g, 9.9 mmol). After stirred overnight, the mixture was concentrated under vacuum. The residue was

purified by silica gel column chromatography to give compound 1-9 (1.03 g, 73%). MS m/z 711.3 (M*+1).

[0043] To a solution of compound 1-9 (1.01 g, 1.4 mmol) in THF (20 mL) was added 0.5 M LiOH (5.7 mL, 2.9 mmol) at room
temperature. After stirred overnight, the reaction mixture was neutralized by 10% HCI to pH < 7 and concentrated under vacuum.

The resultant residue was filtered and washed by water to give compound 1-10 (0.91 g, 92%). MS: m/z697.3 (M*+1).

[0044] NMM (0.12 g, 1.2 mmol) was added to a solution of compound 1-3 (0.28 g, 0.4 mmol), HATU(0.31 g, 0.8 mmol), HOBT
(0.08 g, 0.6 mmol) and compound 1-10 (0.09 g, 0.4 mmol) in CHpCl2 (10 mL) at room temperature. After stirred overnight, the

reaction mixture was concentrated under vacuum. The residue was purified by silica gel column chromatography to give
compound I-11 (0.10 g, 85%). MS m/z 921.3 (M*+1); THNVR (CDCl3) 8 10.24 (s, 1H), 8.61 (d, 2H), 8.26 (d, 1H), 7.77 (d, 2H),
7.73-7.64 (m, 2H), 7.54-7.47 (m, 1H), 7.11 (s, 1H), 6.19 (d, 1H), 5.88-5.70 (m, 2H), 5.38-5.25 (m, 2H), 5.16 (d, 1H), 5.00-4.90 (m,
2H), 4.60 (dd, 1H), 4.88-4.34 (m, 2H), 4.18-4.10 (m, 1H), 2.98-2.89 (m, 1H), 2.68 (dd, 2H), 2.18-1.96 (m, 6H), 1.50-1.32 (m, 7H),
1.28 (s, 9H), 1.09-1.25 (m, 2H):

[0045] To a solution of compound 1-11 (0.10 g, 0.11 mmol) in CH2Cl2 (10 mL) was added Hoveyda-Grubbs 2nd (35 mg, 0.056
mmol) at room temperature under Np. Then, the reaction mixture was stirred at 40°C for 24 h to carry out metathesis cyclization.
The reaction was quenched and the reaction mixture was purified by column chromatography to give compound 1 (30 mg, 31%).
MS: m/z 881.3 (M*+1); THNMR (CDCl3) & 10.39 (s, 1H), 8.59 (d, 2H), 8.21 (d, 1H), 7.77 (d, 2H), 7.69-7.57 (m, 2H), 7.46 (dd, 1H),

7.20 (s, 1H), 6.12 (s, 1H), 5.89 (q, 1H), 5.12 (d, 1H), 4.97 (dd, 1H), 4.81-4.68 (m, 2H), 4.28-4.07 (m, 2H), 2.96-2.49 (m, 3H), 2.30
(g, TH), 1.96-1.12 (m, 14H), 1.08 (s, 9H), 0.96-0.82 (m, 2H).

Example 2: Synthesis of {4-Cyclopropanesulfonylaminocarbonyl-2,15-dioxo-18-[2-(4-trifluoromethyl-phenyl)-
benzo[4,5]furo[3,2-d]pyrimidin-4-yloxy]-3,16-diazatricyclo[14.3.0.04,6]nonadec-7-en-14-yl}-carbamic acid cyclopentyl
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ester (Compound 2)

[0046] Compound 2 was prepared via the route shown below:

B — o —

ooo

[0047] To a solution of compound I-11 (0.11 g, 0.14 mmol) in 5mL CH2Clo was added 4N HCI in dioxane (2 mL) at room
temperature for 4 hr. HCI, dioxane, and CHoClo were removed by evaporation to give crude compound I-12, which was used in

the next step without further purification.

[0048] Crude I-12 was dissolved in acetonitrile 2 mL and then saturated NaHCO3 aqueous solution (1 mL) was added. After
stirred for 10min, cyclopentyl chloroformate (0.02 g, 0.15 mmol) was added to the reaction mixture at room temperature. The
reaction mixture was stirred for another 2 hours. After being quenched by saturated NaHCO 3 aqueous solution, the mixture was
subjected to extraction by CHoClo to give crude compound 1-13 (0.11 g, 83%). MS: m/z 921.3 (M*+1); THNMR (CDCl3) 6 10.39 (s,
1H), 8.59 (d, 2H), 8.21 (d, 1H), 7.77 (d, 2H), 7.69-7.57 (m, 2H), 7.46 (dd, 1H), 7.20 (s, 1H), 6.12 (s, 1H), 5.69 (q, 1H), 5.12 (d, 1H),
4.97 (dd, 1H), 4.81-4.68 (m, 2H), 4.28-4.07 (m, 2H), 2.96-2.49 (m, 3H), 2.30 (q, 1H), 1.96-1.12 (m, 15H), 1.08 (s, 9H), 0.96-0.82
(m, 2H).

[0049] Compound I-13 was treated with Hoveyda-Grubbs 2nd (35 mg, 0.056 mmol) to carry out metathesis cyclization as
described in Example to give compound 2. MS: m/z 893.3 (M*+1); TH NMR (CDCl3) 8 10.36 (s, 1H), 8.61 (d, 2H), 8.23 (d, 1H),

7.77 (d, 2H), 7.69-7.43 (m, 3H), 7.09 (s, 1H), 6.16 (s, 1H), 5.71 (q, 1H), 5.17 (d, 1H), 4.98 (dd, 1H), 4.77 (dd, 1H), 4.48 (brs, 1H),
4.63 (d, 1H), 4.30-4.07 (m, 2H), 2.97-2.46 (m, 3H), 2.29 (g, 1H), 1.96-1.06 (m, 22H), 0.96-0.82 (m, 2H).

Example 3-51: Syntheses of Compound 3-51

[0050] Each of Compounds 3-51 was prepared in a manner similar to those described in Examples 1 and 2.

[0051] Compound 3: MS: m/z 857.3 (M*+1); TH NMR (CDCl3) & 10.42 (s, 1H), 8.41 (d, 2H), 7.97 (s, 1H), 7.51-7.35 (m, 2H), 7.20
(s, 1H), 7.02 (d, 2H), 6.10 (s, 1H), 5.68 (q, 1H), 5.16 (d, 1H), 4.96 (dd, 1H), 4.75 (dd, 1H), 4.65 (d, 1H), 4.34-4.07 (m, 2H), 3.90 (s,
3H), 2.97-2.50 (m, 3H), 2.51 (s, 3H), 2.30 (q, 1H), 2.05-0.81 (m, 25H).

[0052] Compound 4: MS: m/z869.3 (M*+1);

[0053] Compound 5: MS: m/z 803.3 (M*+1); TH NMR (CDClI3) 6 10.3 (s, 1H), 8.29 (d, 1H), 7.67-7.54 (m, 3H), 7.44 (dd, 1H), 7.27
(d, 1H), 7.03 (s, 1H), 6.58 (dd, 1H), 6.09 (s, 1H), 5.69 (q, 1H), 5.05 (d, 1H), 4.97 (dd, 1H), 4.74 (dd, 1H), 4.63 (d, 1H), 4.26-4.04
(m, 2H), 2.95-2.20 (m, 4H), 1.95-1.15 (m, 14H), 1.08 (s, 9H), 0.98-0.81 (m, 2H).

[0054] Compound 6: MS: m/z815.3 (M™+1); THNVR (CDCl3) 8 10.38 (s, 1H), 8.29 (d, 1H), 7.67-7.38 (m, 4H), 7.28-7.21 (m, 2H),

6.58 (s, 1H), 6.11 (s, 1H), 5.30 (q, 1H), 5.26 (d, 1H), 5.02-4.86 (m, 1H), 4.80-4.68 (m, 1H), 4.57 (d, 1H), 4.53-4.46 (m, 1H), 4.31-
4.18 (m, 1H), 4.08 (dd, 1H), 2.96-2.18 (m, 4H), 2.04-0.82 (m, 24H).
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[0055] Compound 7: MS: m/z 845.3 (M*+1);

[0056] Compound 8: MS: m/z857.3 (M*+1); THNMR (CDCl3) & 10.33 (s, 1H), 8.46 (dd, 2H), 7.99 (s, 1H), 7.46 (dd, 2H), 7.18 (dd,
2H), 7.02 (s, 1H), 6.14 (s, 1H), 5.70 (q, 1H), 5.18-4.83 (m, 3H), 4.73 (dd, 1H), 4.55 (d, 1H), 4.36-4.06 (m, 2H), 3.63 (brs, 1H),
2.95-2.46 (m, 3H), 2.51 (s, 3H), 2.25 (q, 1H), 2.05-0.76 (m, 23H).

[0057] Compound 9: MS: m/z813.3 (M*+1); THNMR (CDCl3) & 10.44 (s, 1H), 8.48 (dd, 2H), 8.23 (d, 1H), 7.64-7.42 (m, 7H), 6.13
(s, 1H), 5.66 (g, 1H), 5.25 (d, 1H), 4.95 (dd, 1H), 4.75 (dd, 1H), 4.68 (d, 1 H), 4.26-4.10 (m, 2H), 2.96-2.22 (m, 4H), 1.93-1.15 (m,
22H), 1.11 (s, 9H), 0.98-0.80 (m, 2H).

[0058] Compound 10: MS: m/z 825.3 (M*+1);

[0059] Compound 11: MS: m/z 831.5 (M*+1); TH NMR (CDCl3) & 10.45 (s, 1H), 8.42 (d, 2H), 7.82 (d, 1H), 7.58-7.42 (m, 4H),
7.40-7.21 (m, 2H), 6.07 (s, 1H), 5.63 (q, 1H), 5.23 (d, 1H), 4.91 (dd, 1H), 4.82-4.70 (m, 1H), 4.67 (d, 1H), 4.24-4.02 (m, 2H), 2.94-
2.36 (m, 3H), 2.34-2.18 (m, 1H), 1.94-1.18 (m, 14H), 1.08 (s, 9H), 0.98-0.78 (m, 2H).

[0060] Compound 12: MS: m/z 843.3 (M*+1);

[0061] Compound 13: MS: m/z 877.3 (M*+1); TH NMR (CDCl3) & 10.38 (s, 1H), 8.51 (d, 2H), 8.19 (d, 1H), 7.78 (dd, 1H), 7.40-
7.24 (m, 2H), 7.06 (d, 2H), 6.12 (s, 1H), 5.70 (g, 1H), 5.10 (d, 1H), 4.98 (dd, 1H), 4.68 (brs, 1H), 4.58 (d, 1H), 4.32-4.12 (m, 2H),
3.91 (s, 3H), 2.98-0.78 (m, 30H).

[0062] Compound 14: MS: m/z 861.3 (M*+1); TH NMR (CDCl3) 5 10.35 (s, 1H), 8.43 (d, 2H), 8.18 (dd, 1H), 7.76 (dd, 1H), 7.38-
7.28 (m, 3H), 7.08 (s, 1H), 6.1 (s, 1H), 5.69 (g, 1H), 5.02 (d, 1H), 4.95 (dd, 1H), 4.67 (dd, 1H), 4.59 (d, 1H), 4.28-4.08 (m, 2H),
2.95-2.48 (m, 3H), 2.4 (s, 3H), 2.32-2.16 (m, 1H), 1.94-0.78 (m, 25H).

[0063] Compound 15: MS: m/z 847.2, 849.2 (M*+1); TH NMR (CDCl3) & 10.40 (s, 1H), 8.42 (d, 2H), 8.14 (s, 1H), 7.58-7.42 (m,
5H), 7.38 (s, 1H), 6.07 (s, 1H), 5.64 (q, 1H), 5.16 (d, 1H), 4.93 (dd, 1H), 4.75 (dd, 1H), 4.65 (d, 1H), 4.24-4.30 (m, 1H), 2.95-2.20
(m, 4H), 1.96-1.68 (m 5H), 1.60-1.20 (m, 10H), 1.09 (s, 9H), 0.98-0.80 (m, 2H).

[0064] Compound 16: MS: m/z 859.6, 861.6 (M*+1); THNMR (CDCl3) 5 10.29 (s, 1H), 8.46 (dd, 2H), 8.20 (s, 1H), 7.60-7.49 (m,
5H), 6.98 (s, 1H), 6.16 (s, 1H), 5.69 (q, TH), 5.10 (d, 1H), 4.95 (dd, 1H), 4.73 (dd, 1H), 4.55 (d, 1H), 4.25-4.10 (m, 2H), 2.96-2.22
(m, 4H), 1.96-0.84 (m, 25H).

[0065] Compound 17: MS: miz 843.3 (M*+1); THNMR (CDCl3) & 10.41 (s, 1H), 8.4 (d, 2H), 8.23 (d, 1H), 7.68-7.42 (m, 3H), 7.19
(s, 1H), 7.04 (d, 2H), 6.14 (s, 1H), 5.68 (q, 1H), 5.15 (d, 1H), 4.97 (dd, 1H), 4.78-4.73 (m, 1H), 4.65 (d, 1H), 4.25 (dd, 1H), 4.12 (d,
1H), 3.90 (s, 3H), 2.96-2.22 (m, 4H), 1.96-1.17 (m, 14H), 1.13 (s, 9H), 0.96-0.82 (m, 2H).

[0066] Compound 18: MS: m/z855.3 (M*+1); THNMR (CDCl3) & 10.37 (s, 1H), 8.45 (d, 2H), 8.25 (d, 1H), 7.70-7.53 (m, 2H), 7.45
(d, 1H), 7.09 (s, 1H), 7.04 (d, 2H), 6.17 (s, 1H), 5.69 (q, 1H), 5.24 (d, 1H), 4.98 (dd, 1H), 4.75 (dd, 1H), 4.57 (d, 1H), 4.30-4.09 (m,
2H), 3.90 (s, 3H), 2.97-2.44 (m, 3H), 2.28 (q, 1H), 1.96-1.06 (m, 25H), 0.96-0.82 (m, 2H).

[0067] Compound 19: MS: m/z 848.3 (M*+1); TH NMR (CDCl3) & 10.48 (s, 1H), 8.77 (s, 1H), 8.74 (d, 1H), 8.34 (d, 1H), 8.24 (d,
1H), 7.55-46 (m, 2H), 7.19 (dd, 1H), 6.96 (d, 1H), 6.14 (s, 1H), 5.70 (q, 1H), 5.05-4.94 (m, 2H), 4.70 (dd, 1H), 4.63 (d, 1H), 4.67-
4.51 (m, 2H), 2.96-2.51 (m, 3H), 2.28 (q, 1H), 1.96-1.12 (m, 14H), 1.12 (s, 9H), 0.96-0.82 (m, 2H).

[0068] Compound 20: MS: m/z 846.3 (M*+1);

[0069] Compound 21: MS: m/z 838.3 (M*+1); 1H NMR (CDCl3) & 10.34 (s, 1H), 8.28 (d, 1H), 8.11 (dd, 1H), 7.82 (dd, 1H), 7.62-

7.52 (m, 2H), 7.40 (ddd, 1H), 7.07 (s, 1H), 6.15 (s, 1H), 5.65 (q, 1H), 5.06 (d, 1H), 4.93 (dd, 1H), 4.75 (d, 1H), 4.68 (dd, 1H), 4.26-
4.16 (m, 1H), 4.07 (dd, 1H), 2.92-2.50 (m, 3H), 2.30 (q, 1H), 1.93-0.81 (m, 25H).
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[0070] Compound 22: MS: m/z 850.3 (M*+1); TH NMR (CDCl3) 5 10.34 (s, 1H), 8.28 (d, 1H), 8.10 (dd, 1H), 7.92 (dd, 1H), 7.62-
7.52 (m, 2H), 7.38 (ddd, 1H), 7.12 (s, 1H), 6.1 (s, 1H), 5.64 (q, 1H), 5.19 (d, 1H), 4.97-4.83 (m, 2H), 4.76 (d, 1H), 4.66 (dd, 1H),
4.31-4.20 (m, 1H), 4.06 (dd, 1H), 2.94-2.48 (m, 3H), 2.28 (q, 1H), 1.90-0.82 (m, 24H).

[0071] Compound 23: MS: m/z 804.3 (M*+1); TH NMR (CDCl3) 5 10.41 (s, 1H), 8.31 (d, 1H), 8.13 (dd, 1H), 7.79 (dd, 1H), 7.67-
7.56 (m, 2H), 7.46 (dd, 1H), 7.39 (ddd, 1H), 7.16 (s, 1H), 6.18 (s, 1H), 5.66 (g, 1H), 5.07 (d, 1H), 4.94 (dd, 1H), 4.75 (d, 1H), 4.68
(dd, 1H), 4.27-4.17 (m, 1H), 4.08 (dd, 1H), 2.93-2.48 (m, 3H), 2.31 (g, 1H), 1.92-1.26 (m, 13H), 1.22 (s, 9H), 1.20-0.81 (m, 4H).

[0072] Compound 24: MS: m/z816.3 (M*+1); TH NMR (CDCl3) 3 10.33 (s, 1H), 8.30 (d, 1H), 8.1 (dd, 1H), 7.88 (dd, 1H), 7.67-
7.56 (m, 2H), 7.46 (dd, 1H), 7.43-7.30 (m, 2H), 6.12 (s, 1H), 5.64 (q 1H), 5.22 (d, 1H), 4.92 (dd, 1H), 4.77 (d, 1H), 4.66 (dd, 1H),
4.32-4.22 (m, 1H), 4.04 (dd, 1H), 2.93-2.46 (m, 3H), 2.31 (q, 1H), 1.92-0.80 (m, 25H).

[0073] Compound 25: MS: m/z818.3 (M*+1);

[0074] Compound 26: MS: m/z 830.3 (M*+1); TH NMR (CDCl3) & 10.40 (s, 1H), 8.18-8.00 (m, 2H), 7.85 (d, 1H), 7.55 (s, 1H),
7.47-7.25 (m, 3H), 6.09 (s, 1H), 5.65 (q, 1H), 5.21 (d, 1H), 5.02-4.66 (m, 4H), 4.33-4.20 (m, 1H), 4.04 (d, 1H), 4.03 (s, 3H), 2.95-
2.40 (m, 6H), 2.32 (q, 1H), 1.96-0.78 (m, 24H).

[0075] Compound 27: MS: m/z 786.3 (M*+1);

[0076] Compound 28: MS: m/z 798.3 (M*+1); THNMR (CDCl3) & 10.37 (s, 1H), 8.35 (d, 1H), 8.22 (d, 1H), 8.17 (d, 1H), 7.67-7.61
(m, 3H), 7.49-7.38 (m, 2H), 7.33 (s, TH), 6.17 (s, 1H), 5.64 (q, 1H), 5.29 (d, 1H), 4.92 (dd, 1H), 4.83-4.64 (m, 2H), 4.33 (dd, 1H),
4.08 (d, 1H), 2.96-2.24 (m, 4H), 1.91-1.02 (m, 23H), 0.96-0.82 (m, 2H).

[0077] Compound 29: MS: m/z 834.3 (M*+1); TH NMR (CDCl3) 5 10.31 (s, 1H), 8.20-8.09 (m, 1H), 7.87 (d, 1H), 7.78 (d, 1H),
7.45.7.32 (m, 2H), 7.14 (s, 1H), 7.12 (d, 1H), 6.25 (s, 1H), 5.66 (q, 1H), 5.06 (d, 1H), 4.94 (dd, 1H), 4.77 (d, 1H), 4.72-4.62 (m,
1H), 4.29-4.14 (m, 1H), 4.09 (d, 1H), 4.03 (s, 3H), 2.93-2.24 (m, 4H), 1.96-0.78 (m, 25H).

[0078] Compound 30: MS: m/z 847.3 (M*+1); TH NMR (CDCl3) & 10.37 (s, 1H), 8.13 (dd, 1H), 7.93-7.77 (m, 2H), 7.46-7.28 (m,
3H), 7.12 (d, 1H), 6.19 (s, 1H), 5.64 (q, 1H), 5.21 (d, 1H), 4.98-4.83 (m, 2H), 4.77 (d, 1H), 4.64 (dd, 1H), 4.34-4.05 (m, 2H), 4.02
(s, 3H), 2.92-2.24 (m, 4H), 1.94-0.76 (m, 24H).

[0079] Compound 31: MS: m/z 848.3 (M*+1); TH NMR (CDCI3) & 10.29 (s, 1H), 8.16 (dd, 1H), 7.88 (d, 1H), 7.81 (dd, 1H), 7.48-
7.34 (m, 2H), 7.20-7.06 (d, 2H), 6.27 (s, 1H), 5.69 (g, 1H), 5.05 (d, 1H), 4.96 (dd, 1H), 4.83 (d, 1H), 4.69 (dd, 1H), 4.36-4.16 (m,
3H), 4.10 (dd, 1H), 2.95-2.54 (m, 3H), 2.36 (q, 1H), 1.96-0.81 (m, 28H).

[0080] Compound 32: MS: m/z 860.3 (M*+1); TH NMR (CDCl3) & 10.41 (s, 1H), 8.10 (dd, 1H), 7.93-7.68 (m, 3H), 7.39-7.28 (m,
2H), 7.09 (d, 1H), 6.12 (s, 1H), 5.58 (g, 1H), 5.38 (d, 1H), 4.96-4.76 (m, 3H), 4.68 (dd, 1H), 4.36-4.19 (m, 3H), 4.05 (dd, 1H), 2.92-
2.30 (m, 4H), 1.94-0.76 (m, 27H).

[0081] Compound 33: MS: m/z 816.3 (M*+1); TH NMR (CDCl3) 5 10.33 (s, 1H), 8.31 (d, 1H), 8.11 (d, 1H), 7.66-7.56 (m, 2H),
7.51-7.41 (m, 2H), 7.06 (s, 1H), 7.05 (dd, 1H), 6.16 (s, 1H), 5.40 (q, 1H), 5.07 (d, 1H), 4.95 (dd, 1H), 4.76 (d, 1H), 4.64 (dd, 1H),
4.32-4.21 (m, 1H), 4.06 (dd, 1H), 3.92 (s, 3H), 2.93-2.24 (m, 4H), 1.94-0.78 (m, 25H).

[0082] Compound 34: MS: m/z 828.3 (M*+1); THNMR (CDCl3) & 10.41 (s, 1H), 8.30 (d, 1H), 8.08 (d, 1H), 7.67-7.55 (m, 3H), 7.46
(d, 1H), 7.42 (s, 1H), 7.03 (dd, 1H), 6.12 (s, 1H), 5.63 (q, 1H), 5.52-5.40 (m, 1H), 5.32 (d, 1H), 5.10-4.64 (m, 3H), 4.38-4.26 (m,
1H), 4.13-4.02, (m, 1H), 3.90 (s, 3H), 2.93-2.24 (m, 4H), 2.04-0.81 (m, 24H).

[0083] Compound 35: MS: m/z830.3 (M*+1).

[0084] Compound 36: MS: m/z 842.4 (M*+1); THNMR (CDCl3) 510.37 (s, 1H), 8.1 (s, 1H), 8.09 (d, 1H), 7.54-7.38 (m, 4H), 7.02
(d, 1H), .10 (s, 1H), 5.62 (q, 1H), 5.33 (d, 1H), 4.96-4.62 (m, 3H), 4.33 (dd, 1H), 4.06 (dd, 1H), 3.90 (s, 3H), 2.96-2.62 (m, 3H),
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2.53 (s, 3H), 2.50-2.24 (m, 1H), 1.91-0.82 (m, 24H).

[0085] Compound 37: MS: m/z 846.4 (M*+1); THNMR (CDCl3) & 10.35 (s, 1H), 8.15 (d, 1H), 8.07 (d, 1H), 7.43 (s, 1H), 7.11-6.96
(m, 4H), 6.09 (s, 1H), 5.68 (q, 1H), 5.10-5.00 (m, 1H), 4.96 (dd, 1H), 4.75 (d, 1H), 4.68-4.57 (m, 1H), 4.34-4.22 (m, 1H), 4.05 (d,
1H), 3.94 (s, 6H), 2.95-2.22 (m, 4H), 1.95-0.76 (m, 25H).

[0086] Compound 38: MS: m/z 858.3 (M*+1).
[0087] Compound 39: MS: m/z 862.4 (M*+1).
[0088] Compound 40: MS: m/z 874.4 (M*+1);

[0089] Compound 41: MS: m/z848.3 (M*+1); THNMR (CDCl3) & 10.37 (s, 1H), 8.25 (dd, 1H), 7.75 (dd, 1H), 7.23 (d, 1H), 7.50 (d,

1H), 7.25-7.14 (m, 3H), 6.15 (s, 1H), 5.62 (q, 1H), 5.17 (d, 1H), 4.90 (dd, 1H), 4.76 (d, 1H), 4.68 (dd, 1H), 4.29-4.02 (m, 4H), 2.92-
2.45 (m, 3H), 2.29 (q, 1H), 1.92-0.81 (m, 28H).

[0090] Compound 42: MS: m/z 818.3 (M*+1); TH NMR (CDCl3) & 10.34 (s, 1H), 8.26 (dd, 1H), 7.82-7.18 (m, 3H), 7.51 (d, 1H),

7.26-7.14 (m, 2H), 6.18 (s, 1H), 5.66 (q, 1H), 5.21 (d, 1H), 4.94 (dd, 1H), 4.80-4.64 (m, 2H), 4.34-4.02 (m, 5H), 2.92-2.20 (m, 4H),
1.96-0.78 (m, 27H).

[0091] Compound 43: MS: m/z 834.3 (M*+1); TH NMR (CDCl3) 5 10.40 (s, 1H), 8.15 (d, 1H), 8.09 (dd, 1H), 7.77 (dd, 1H), 7.43-
7.32 (m, 1H), 7.21 (s, 1H), 7.10-7.01 (m, 2H), 6.11 (s, 1H), 5.68 (g, 1H), 5.09 (d, 1H), 4.96 (dd, 1H), 4.76 (d, 1H), 4.68 (dd, 1H),
4.32-4.02 (m, 2H), 3.95 (s, 3H), 2.94-2.28 (m, 4H), 1.96-0.79 (m, 25H).

[0092] Compound 44: MS: m/z 846.3 (M*+1); TH NMR (CDCl3) & 10.34 (s, 1H), 8.18 (d, 1H), 8.12 (dd, 1H), 7.86 (d, 1H), 7.46-
7.35 (m, 1H), 7.11 (s, 1H), 7.05 (dd, 1H), 6.98 (s, 1H), 6.12 (s, 1H), 5.71 (q, 1H), 5.12 (d, 1H), 4.02-4.93 (m, 2H), 4.80 (d, 1H),
4.65 (dd, 1H), 4.36-4.24 (m, 1H), 4.12-4.01 (m, 1H), 3.97 (s, 3H), 2.96-2.24 (m, 4H), 1.96-0.79 (m, 24H).

[0093] Compound 45: MS: m/z 862.3 (M*+1).
[0094] Compound 46: MS: m/z874.3 (M*+1).

[0095] Compound 47: MS: m/z 834.3 (M*+1); TH NMR (CDCl3)  10.45 (s, 1H), 8.28 (dd, 1H), 8.07-7.85 (m, 2H), 7.39 (dd, 1H),
7.23-7.13 (m, 3H), 6.40 (s, 1H), 5.66 (g, 1H), 5.02 (d, 1H), 4.93 (dd, 1H), 4.82 (d, 1H), 4.70 (dd, 1H), 4.24-4.14 (m, 1H), 4.09 (dd,
1H), 4.03 (s, 3H), 2.94-2.28 (m, 4H), 1.96-0.79 (m, 25H).

[0096] Compound 48: MS: m/z804.3 (M*+1); THNMR (CDCl3) & 10.39 (s, 1H), 8.25 (d, 1H), 8.14 (d, 1H), 8.01 (dd, 1H), 7.65 (dd,

1H), 7.56 (dd, 1H), 7.46-7.31 (m, 3H), 6.14 (s, 1H), 5.62 (q, 1H), 5.21 (d, 1H), 4.90 (dd, 1H), 4.76 (d, 1H), 4.70 (dd, 1H), 4.34-4.23
(m, 1H), 4.14-4.03 (m, 1H), 2.91-2.24 (m, 4H), 2.05-0.82 (m, 25H).

[0097] Compound 49: MS: m/z816.3 (M*+1); THNMR (CDCl3) & 10.40 (s, 1H), 8.22 (d, 1H), 8.11 (d, 1H), 7.98 (dd, 1H), 7.62 (dd,
1H), 7.58-7.50 (m, 2H), 7.43-7.28 (m, 2H), 6.10 (s, 1H), 5.57 (q, 1H), 5.36 (d, 1H), 4.96-4.82 (m, 1H), 4.80-4.64 (m, 3H), 4.36-4.01
(m, 2H), 2.91-2.22 (m, 4H), 2.10-0.81 (m, 24H).

[0098] Compound 50: MS: m/z 804.3 (M*+1); THNMR (CDCl3)  10.01 (s, 1H), 8.20 (d, 1H), 8.11 (d, 1H), 8.01 (dd, 1H), 7.75 (dd,
1H), 7.58 (d, 1H), 7.35-7.01 (m, 3H), 6.11 (s, 1H), 5.58-5.42 (m, 2H), 4.68 (dd, 1H), 4.19-4.03 (m, 3H), 3.94 (s, 3H), 2.91-2.24 (m,
4H), 2.05-0.82 (m, 25H).

[0099] Compound 51: MS: miz816.3 (M*+1); THNMR (CDCl3) & 10.28 (s, 1H), 8.25 (d, 1H), 8.15 (d, 1H), 8.01 (dd, 1H), 7.67 (dd,

1H), 7.58 (dd, 1H), 7.45 (dd, 1H), 7.35 (ddd, 1H), 6.96 (s, 1H), 6.18 (s, 1H), 5.67 (q, 1H), 5.16 (d, 1H), 4.94 (dd, 1H), 4.98-4.61
(m, 2H), 4.35-4.24 (m, 1H), 4.08 (dd, 1H), 2.91-2.22 (m, 4H), 2.10-0.81 (m, 24H).

Example 52: Synthesis of {4-Cyclopropanesulfonylamincarbonyl-18-[6-(3-fluorophenyl)-9-thia-1,5,7-triaza-fluoren-8-
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yloxy]-2,15-dioxo-12-oxa-3,16-diazatricyclo[14.3.0.04,6]nonadec-7-en-14-yl}-carbamic acid tert-butyl ester (Compound
54)

[0100] Compound 54 was prepared via the route shown below
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[0101] A solution of 6-(3-fluoro-phenyl)-7H-9-thia-1,5,7-triaza-fluoren-8-one (1.83 g, 6.16 mmol) in POCI3 (5.66 mL, 61.6 mmol)

was heated to reflux for 3 hours. After removal of POCI3 in vacuum, the residue was poured into water and quenched by sat.

NaHCOs3 to pH > 7, stirred for 15 minutes, and then filtered to give crude compound 1-24 (1.82 g, 93%). ESI-MS (M+H*) = 316.0.

[0102] To a suspension of Boc-4R-hydroxyproline (1.33 g, 5.76 mmol) in DMSO (13.3 mL) was added ~BuOK (1.94 g, 17.28
mmol) at room temperature. After the reaction mixture was stirred for 1.5 hours, compound 1-24 (1.82 g, 5.76 mmol) was dissolved
in DMSO (18.2 mL) and added dropwise to the reaction mixture at ice-water bath for overnight. The resulting mixture was poured
into cold water, and the aqueous solution was acidified with 1N HCI to pH < 2 and filtered to give crude compound 1-25 (2.77 g,

94%). ESI-MS (M+H*) = 511.1.

[0103] NMM (3.67 mL, 33.4 mmol) was added to a solution of compound I-25 (3.41 g, 6.68 mmol), HATU (5.08 g, 13.36 mmol),
HOBt (1.35 g, 10.02 mmol) and cyclopropanesulfonic acid (1-amino-2-vinyl-cyclopropanecarbonyl)-amide (1.69 g, 7.35 mmol) in
CHoCl2 (33.4 mL). The reaction mixture was stirred at room temperature for overnight. The resulting mixture was quenched by
sat. NH4Cl, extracted with CHpClp, washed by sat. NaHCOg3 and brine, dried over MgSQy, After concentration, the residue was

purified by silica gel column chromatography (50 % EtOAc in hexane) to give compound 1-26 (3.20 g, 66%). ESI-MS (M+H*) =
723.2.

[0104] To a solution of I-26 (0.51 g, 0.69 mmol) in CHoCly (3.45 mL) was added CF3COOH (0.53 mL, 6.9 mmol) at room
temperature. After the reaction mixture was stirred overnight, the solution was concentrated to give crude compound I-27, which
was used in the next step without further purification. ESI-MS (M+H*) = 623.2.

[0105] NMM (0.3 mL, 2.76 mmol) was added to a solution of compound 1-27 (0.43 g, 0.69 mmol), HATU (0.34 g, 0.9 mmol) and
(s)-2-(tert-butoxycarbonylamino)-3-(pent-4-enyloxy)propanoic acid (0.25 g, 0.9 mmol) in CH2Cl2 (3.45 mL). The reaction mixture

was stirred at room temperature for overnight. The resulting mixture was quenched by sat. NH4Cl, extracted with CHoClo, washed

by sat. NaHCO3 and brine, dried over MSO4. After concentration, the residue was purified by silica gel column chromatography
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(50 % EtOAc in hexane) to give compound 1-28 (0.52 g, 85%). ESI-MS (M+H") = 877.7

[0106] A solution of 1-28 (0.52 g, 0.59 mmol) in toluene (59 mL) was degassed by nitrogen. Hoveyda-Grubbs catalyst 2nd
generation (0.04 g, 10% mol) was added at room temperature. The reaction mixture was heated to 50°C for overnight.
Concentrated the solvent and the residue was purified by TLC (1 % MeOH in ether) to give compound 54 (0.07 g, 14%). ESI-MS
(M+H") = 850.2; THNVR (CDCl3) & 10.16 (s, 1H), 8.86-8.58 (m, 2H), 8.38 (d, 1H), 8.27 (d, 1H), 7.57-7.46 (m, 2H), 7.20 (dd, 1H),
6.28-6.20 (m, 1H), 5.64 (q, 1H), 5.31 (d, 1H), 5.21 (dd, 1H), 4.93 (dd, 1H), 4.68-4.58 (m, 1H), 4.39 (dd, 1H), 4.17-4.09 (m, 1H),
3.68 (dd, 1H), 3.50-3.32 (m, 2H), 3.10-2.88 (m, 2H), 2.61-2.46 (m, 2H), 2.26-2.10 (2H), 2.02-1.76 (m, 2H), 1.55-1.38 (m, 4H), 1.34
(s, 9H), 1.31-0.82 (m, 4H).

Example 53-58: Syntheses of Compound 55-60

[0107] Each of Compounds 55-60 was prepared in a manner similar to that described in Example 52.

[0108] Compound 55: MS: miz 804.3 (M*+1); THNMR (CDCl3) & 10.19 (s, 1H), 8.81 (d, 1H), 8.37 (d, 1H), 8.27 (d, 1H), 7.60-7.16
(m, 5H), 6.25 (s, 1H), 5.65 (q, 1H), 5.45 (d, 1H), 5.21 (dd, 1H), 4.93 (brs, 1H), 4.74-4.61 (m, 1H), 4.43-4.34 (m, 1H), 4.13 (d, 1H),
3.75-3.34 (m, 4H), 3.08-2.88 (m, 2H), 2.63-2.45 (m, 2H), 2.27-0.81 (m, 19H).

[0109] Compound 56: MS: m/z 804.3 (M*+1); TH NMR (CDCl3) & 10.06 (s, 1H), 8.21 (dd, 1H), 7.91 (d, 1H), 7.81 (dd, 1H), 7.39
(dd, 1H), 7.30-7.22 (m, 1H), 7.16 (d, 1H), 6.24 (s, 1H), 5.63 (g, 1H), 5.39 (d, 1H), 5.18 (dd, 1H), 4.89 (dd, 1H), 4.68-4.58 (m, 1H),
4.43 (d, 1H), 4.13-4.06 (m, 1H), 4.07 (s, 3H), 3.72 (dd, 1H), 3.52 (dd, 1H), 3.45-3.38 (m, 1H), 3.09-3.87 (m, 2H), 2.68 (dd, 1H),
2.53-1.91 (m, 4H), 1.57-1.41 (m, 6H), 1.37 (s, 9H), 1.28-0.82 (m, 3H).

[0110] Compound 57: MS: m/z 848.2 (M*+1).

[0111] Compound 58: MS: m/z 804.3 (M*+1); TH NMR (CDCI3) & 10.20 (s, 1H), 8.33 (d, 1H), 8.16 (dd, 1H), 7.77 (dd, 1H), 7.68-
7.36 (m, 6H), 6.22 (s, 1H), 5.62 (q, 1H), 5.42 (d, 1H), 5.16 (dd, 1H), 4.99 (brs, 1H), 4.92 (dd, 1H), 4.68-4.60 (m, 1H), 4.37 (d, 1H),
4.16-4.08 (m, 1H), 3.73-3.35 (m, 4H), 3.08-2.87 (m, 2H), 2.69-2.40 (m, 2H), 2.32-0.81 (m, 17H).

[0112] Compound 59: MS: m/z 804.3 (M*+1); TH NMR (CDCl3) 5 10.18 (s, 1H), 8.34 (d, 1H), 8.17 (dd, 1H), 7.82 (dd, 1H), 7.73-
7.40 (m, 4H), 7.35 (s, 1H), 6.23 (s, 1H), 5.63 (q, 1H), 5.48 (d, 1H), 5.17 (dd, 1H), 4.99 (brs, 1H), 4.91 (dd, 1H), 4.74-4.62 (m, 1H),
4.40 (d, 1H), 4.17-4.08 (m, 1H), 3.75-3.35 (m, 4H), 3.08-2.87 (m, 2H), 2.73-2.40 (m, 2H), 2.30-0.81 (m, 18H).

[0113] Compound 60: MS: m/z 838.4 (M*+1).

Example 59: Inhibition of NS3/4A Protease

Protein expression and purification

[0114] A plasmid containing a gene encoding N-terminal His6-tagged-NS4A (21-32)-GSGS-NS3 (3-1g1) was transformed into E.
coli strain BL21(DE3) pLysS (Novagen) for protein over-expression. Single colony of transformed BL21 (DE3) pLysS was cultured
in 200 mL of Lauria-Bertani (LB) medium with Kanamycin and Chloramphenicol at 37°C overnight. The bacterial culture was
transferred into 6 L LB medium (Difco) containing antibiotics and incubated with shaking at 22°C. After the absorbance at 600 nm
reached 0.6, the culture was induced with 1 mM isopropyl-1-thio-B-D-galactopyranoside (IPTG) at 22°C for 5 hours. The culture
was subsequently harvested by centrifugation (6,000 xg for 15 minutes at 4°C). Cell pellets were resuspended in 150 mL buffer A
(50 mM HEPES, pH 7.4, 0.3 M NaCl, 0.1% (w/v) CHAPS, 10 mM imidazol, 10% (v/v) glycerol). After the mixture was disrupted by
four passes through a Microfluidizer operated at 30 psi, the cell debris was removed by centrifugation (58,250 x g for 30 minutes
at 4°C). The cell lysate containing Hisg-tagged proteins was charged at 3 mL/min onto a 25 mL Ni-NTA (Qiagen) column in the
presence of 10 mM imidazole using a gradiFrac system (Pharmacia). The column was washed with 10 column volumes of the lysis
buffer. The bound NS4A(21-32)-GSGS-NS3(3-1g1) was eluted with 8 column volumes of buffer A supplemented with 300 mM
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imidazole. The pooled fractions were further purified by Q-Sepharose column equilibrated with buffer B (50 mM HEPES, pH 7.4,
0.1% (w/v) CHAPS, 10% (v/v) glycerol, 5 mM dithiothreitol (DTT), and 1 M NaCl). The eluant containing NS4A(21-32)-GSGS-NS33-
181) was collected and further purified by size-exclusion chromatography at a flow rate of 0.5 mL/min using the sephacryl-75
column (16 x 100 cm, Pharmacia) pre-equilibrated with buffer C (50 mM HEPES, pH 7.4, 0.1 % (w/v) CHAPS, 5 mM DTT, 10% (v/v)
glycerol). The purified protein was frozen and stored at -80°C before use.

HPLC Microbore assay

[0115] A solution containing 50 mM Tris, pH 7.4, 100 mM NaCl, 20% glycerol, 0.012% CHAPS, 10 mM DTT, 5 uM substrate Ac-
Asp-Glu-Asp(EDANS)-Glu-Glu-Abu-y-[COOAlal-Ser-Lys(DABCYL)-NH2 (RET S1, ANASPEC), and 10 pM test compound was
prepared. 80 pL of the solution was added to each well of a 96-well plate. Reaction was initiated by addition of 20 pL of 10 nM
NS3/4A protease in a buffer containing 50 mM Tris buffer, pH 7.4, 100 mM NaCl, 20% glycerol, and 0.012% CHAPS. The final
concentration of NS3/4A protease was 2 nM, which was lower than the Km of substrate RET S 1.

[0116] The assay solution was incubated for 30 minutes at 30°C. The reaction was then terminated by addition of 100 L of 1%
TFA. 200 pL aliquot was transferred to each well of Agilent 96-well plates.

[0117] Reaction products were analyzed using reverse phase HPLC described below. The HPLC system included: Agilent 1100,
Degasser G1379A, Binary pump G1312A, Autosampler G1367A, Column thermostated chamber G1316A, Diode array detector
G1315B, Column: Agilent, ZORBAX Eclipse XDB-C18, 4.6 mm, 5 ym, P/N 993967-902, Column thermostat: room temperature,
Injection volume: 100 pL, Solvent A = HPLC grade water + 0.09% TFA, Solvent B = HPLC grade acetonitrile + 0.09% TFA. Total

HPLC running time was 7.6 minutes with a linear gradient from 25 to 50% solvent B in 4 minutes, 50% solvent B for 30 seconds,
and a gradient from 50 to 25% solvent B for additional 30 seconds. The column was re-equilibrated with 25% solvent B for 2.6
minutes before next sample was injected. The ICsp value (the concentration at which 50% inhibition of NS3/4A activity was

observed) was calculated for each test compound based on the HPLC results.

[0118] Compounds 1-60 were tested in the above inhibition assay. The results showed that 54 compounds exhibited IC5g values

lower than 20 nM and 4 compounds exhibited ICs( values in the range of 20-100 nM.

Example 60: HCV Replicon Cell Assay Protocol

[0119] Cells containing HCV replicon were maintained in DMEM containing 10% fetal bovine serum (FBS), 1.0 mg/ml of G418,
and appropriate supplements (media A).

[0120] On day 1, the replicon cell monolayer was treated with a trypsin/EDTA mixture, removed, and was diluted with media A to
a final concentration of 48,000 cells/ml. The solution (1 ml) was added to each well of a 24-well tissue culture plate, and cultured
overnight in a tissue culture incubator at 37°C with 5% CO».

[0121] On day 2, a test compound (in 100% DMSO) was serially diluted by DMEM containing 10% FBS and appropriate
supplements (media B). The final concentration of DMSO was maintained at 0.2% throughout the dilution series.

[0122] The media on the replicon cell monolayer was removed, and then media B containing various concentrations of
compounds was added. Media B without any compound was added to other wells as compound-free controls.

[0123] The cells were incubated with a compound or 0.2% DMSO in media B for 72 hours in a tissue culture incubator with 5%
CO2 at 37°C. Then, the media was removed and the replicon cell monolayer was washed once with PBS. RNA extraction reagents
from RNeasy kits or TRIZOL reagents were added to the cells immediately to avoid degradation of RNA. Total RNA was extracted
according to the instruction provided by manufacturer with modification to improve extraction efficiency and consistency. Finally,
total cellular RNA, including HCV replicon RNA, was eluted and stored at -80°C until further processing.

[0124] A TagMan® real-time RT-PCR quantification assay was set up with two sets of specific primers: one was for HCV and the
other was for ACTB (beta-actin). The total RNA was added to the PCR reactions for quantification of both HCV and ACTB RNAin
the same PCR well. Experimental failure was flagged and rejected based on the level of ACTB RNAin each well. The level of HCV
RNA in each well was calculated according to a standard curve run in the same PCR plate. The percentage of inhibition of HCV
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RNA level by the compound treatment was calculated using the DMSO or compound-free control as 0% of inhibition. EC50
(concentration at which 50% inhibition of HCV RNA level was achieved) was calculated from the titration curve of any given
compound.

[0125] Compounds 1-60 were tested in the HCV replicon cell assay. The results showed that 52 compounds exhibited EC 5
values lower than 20 nM and 3 compound exhibited EC5q values in the range of 20-100 nM.

OTHER EMBODIMENTS

[0126] All of the features disclosed in this specification may be combined in any combination. Each feature disclosed in this
specification may be replaced by an alternative feature serving the same, equivalent, or similar purpose. Thus, unless expressly
stated otherwise, each feature disclosed is only an example of a generic series of equivalent or similar features.

[0127] From the above description, one skilled in the art can easily ascertain the essential characteristics of the present
invention, and without departing from the spirit and scope thereof, can make various changes and modifications of the invention
to adapt it to various usages and conditions.
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1
Patentkrav
1. Forbindelse med formel (I):
R2
formel I
hvor
5 hver af R1 og Rz, uafhaengigt , er H, Ci-s alkyl, Cs-10 cycloalkyl, Ci-10
heterocycloalkyl, aryl; eller heteroaryl;
U er -O-, -NH-, -NH(CO)-, -NHSO-, eller -NHSO>-;
W er -(CH2)m-, -NH(CH2)n-, -(CH2)nNH-, -O(CH2)n-, -(CH2)n0O-, -S(CH2)n-,
-(CH2)nS-, -SO-, -SO(CH2)n-, -(CH2)nSO-, -S0O2(CH2)n-, eller -(CH2)nSO2-, m
10 erl,2,eller3ogner0,1,eller?2;
X er -0O-;
Y er
V\’ R\/V
COONEE.
et Tu L2
eller !

15 hvor hver af V og T, uafhangigt , er -CH- eller -N-; R er H, halo, nitro,
cyano, amino, Ci-s alkyl, Ci-6 alkoxyl, C2-s alkenyl, Cz-6 alkynyl, Cs-10
cycloalkyl, Ci-10 heterocycloalkyl, aryl, eller heteroaryl; og hver af A1 og Az,
uafthaengigt , er Cs-10 cycloalkyl, Ci-10 heterocycloalkyl, aryl, eller
heteroaryl, der hver eventuelt er substitueret med halo, nitro, cyano,

20 amino,

Ci-6 alkyl, Ci-6 alkoxyl, C2-6 alkenyl, Cz2-6 alkynyl, aryl, eller heteroaryl; eller
eventuelt er kondenseret med en anden Cs-10 cycloalkyl, Ci-10
heterocycloalkyl, aryl, eller heteroaryl, der hver eventuelt er substitueret
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2

med halo, nitro, cyano, Ci-s alkyl, Ci-6 alkoxyl, Cz-6¢ alkenyl, Cz-s alkynyl, Cs-
10 cycloalkyl, Ci-10 heterocycloalkyl, aryl, eller heteroaryl; og

Z er -C(0), -OC(0)-, -NR'C(0O)-, -OC(S)-, -NR'-C(S)-, eller -OC(NH)-; hvor
R' er H, Ci-6 alkyl, Cs-10 cycloalkyl, Ci-10 heterocycloalkyl, aryl, eller
heteroaryl.

2. Forbindelsen ifglge krav 1, hvor W er -CH2CH>-, -OCH3-, -SCH>-, eller -SOCH>-.
3. Forbindelsen ifglge krav 1, hvor Y er

%, Fal
N
’}7;‘_':::\
{

N,

F’Et‘\,\ - M. A Ry
NN A

T
T ey’ M
\.\?/_{f “—“s’ Ry

eller - “

hvor hver af Ri, Rii, Rii, Riv, Rv, Rvi, Rvii, 0g Ruii er, uafhangigt, H, halo, nitro,
cyano, amino, Ci-s alkyl, Ci-e alkoxyl, amino, Cz-e alkenyl, Cz-s alkynyl, Cs-10
cycloalkyl, Ci-10 heterocycloalkyl, aryl, eller heteroaryl; og T er er defineret i krav
1.

4. Forbindelsen ifglge krav 3, hvor W er -CH2CH2-, -OCH2-, -SCHz-, eller -SOCHz-,
Xer O, Zer-0C(0O)- og hvor U eventuelt er -NHSO>-.

5. Forbindelsen ifglge krav 4, hvor U er -NHSO2-, R: er cyclopropyl, og Rz
eventuelt er Ci-s alkyl eller Cs-s cycloalkyl.

6. Forbindelsen ifglge krav 1, hvor X er O, Z er -OC(0)-, U er -NHSO2-, R: er
cyclopropyl, og Rz er Ci-s alkyl eller Cs-s cycloalkyl.

7. Forbindelsen ifglge krav 1, hvor forbindelsen har stereokemien som vist

nedenfor:
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9. Farmaceutisk sammensaetning omfattende et antiviralt middel med formlen
beskrevet i krav 1 og en farmaceutisk acceptabel baerer og eventuelt yderligere

5 omfattende et immunomodulatorisk middel, et andet antiviralt middel, eller en
inhibitor af NS5B polymerase, NS5A, NS4B, eller p7.

10. Forbindelse ifglge et hvilket som helst af kravene 1 eller 8, til anvendelse i
behandling af hepatitis C virusinfektion.
10
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