CYCLOSPORI N ANALOGUES FOR PREVENTI NG OR TREATI NG HEPATI TI' S C | NFECTI ON

I nventors: Yat Sun O, Quogi ang Wang, Jiang Long, and Xuri Gao 5 RELATED
APPLI CATI ON This application clains the benefit of U S. Provisional
Application No. 61/148,583, filed on January 30, 2009. The entire teachings
of the above application are incorporated herein by reference. 10TECHN CAL
FI ELD The present invention relates to novel cyclosporin anal ogues
having antiviral activity against EICV and useful in the treatnent of HCV
i nfections. Mire garticularlx, the invention relates to novel cyclosporin

anal ogue compoundSYCEGHYORIN ABALOECHES XIOR FRE ‘FNANE SHp BREAEINMMd et hods for
usi ng the sane, as well as progepaesris enNFRETIEN such 15 conpounds.
BACKGROUND OF TEE | NVENTI ON Infection with HCV is a nmajor cause of
human |iver disease throughout the world. In the US, an estimated 4.5
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Vér | dw de over 20%@&%&%& DEAPLE vk o8BS PBYiSchal Aph&Guddifect ed chronical Ty.
HCV infection is responsible for 40-60% of all chronic |iver disease and
30% of al | |i6}é1ﬂ8,t5$3ag%wa%w@w B8k Tremetive ephiaetdf Bk abpve BRHedo e f or  30% of
al' | cirrhosi sincoppestha@n bl kof@dncéli sease, and |liver cancer in the U S The
CDC estimates that the nunber of deaths due to [ICY wll mnimally increase
to 38, 0001year by the year 2010. TECHNIC Dare consi derable barriers to
t he devel opnent o L= ; i i i are not
limted to, the pfé“r’%?éé‘?‘%nﬁé%e{l“g?%{a%g%\%ﬁg’?k’t é”%é‘ﬁ%ﬁ“ ggﬁllg\z;]t]e}%r%srflt y of 30the
virus during aceyityiagznst BRY iand usefal ip the treatmeggofifi(ghinfestions dfire pagticalat t he virus
devel opi ng drigml&8enSkaRd o meﬁa&@spoamlaro?ﬁ c&ﬁmc@,fcoﬁlﬁmﬁe@w@mmi? nfectious
or

culture systens and snal |l -ani mal nodel s CV re Il%athn an

pat hogenesi s. StfihcogppiRftiod mpthpdsterysing the sameag welh s Pr‘%‘?gsls‘”c‘i FHUKEEUR t he

i nf ecti omM&maNcotmhaunaonpl ex bi ol ogy of the liver, careful consideration nust
be given to antiviral drugs, which are likely to have significant side

ef fects.

BACKGROUND OF THE INVENTION

Infection with HCV is a major cause of human liver discase throughout the world.

In the US, an estimated 4.5 million Americans are chronically infected with HCV.,

20  Although only 30% of acute infections are symptomatic, greater than 85% of infected
individuals develop chronic, persistent infection. Treatment costs for HCV infection have
been estimated at $5.46 billion for the US in 1997. Worldwide over 200 million people
are estimated to be infected chronically. HCV infection is responsible for 40-60% of all
chronic liver disease and 30% of all liver transplants, Chronic HCV infection accounts

25  for 30% of all cirrhosis, end-stage liver disease, and liver cancer in the U.S. The CDC
estimates that the number of deaths due to HCV will minimally increase to 38,000/year
by the year 2010,

There are considerable barriers to the development of anti-HCV therapeutics,
which include, but are not limited to, the persistence of the virus, the genetic diversity of

30 the virus during replication in the host, the high incident rate of the virus developing
drug-resistant mutants, and the lack of reproducible infectious culture systems and small-

animal models for HCV replication and pathogenesis. In a majority of cases, given the



Due to the high degree of variability in the viral surface antigens,

exi stence of nmultiple viral genotypes, and denonstrated specificity of
immunity, the devel opment of a 5 successful vaccine in the near future is
unlikely. Only two approved therapies for HCV infection are currently
avai | abl e. The original treatnent reginmen generally involves a 3- 12 nonth
course of intravenous interferon-a (IFN-a), while a new approved
second-generation treattnent involves co-treatment with MN-a and the
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30  cytokine genes, e.g., interleukin-2 (IL-2) that promotes T-cell activation and proliferation,
i.c., immunosuppressive activity.
Cyclosporin A and certain derivatives have been reported as having anti-HCV
activity, see Watashi et al., Hepalology, 2003, Volume 38, pp 1282-1288, Nakagawa et



10 with interferon a2b is nore effective than interferon nonotherapy,
especially in patients with high viral |oads (Inoue et al., "Conbined
Interferon a2b nd Cyclosporin Ain the Treatnent of Chronic Hepatitis C
Controlled Trial," J.Gastroenterol. 38;567-572 (2003)). PCT International
Pat ent Publication No. WD 2006/ 005610 recently described the 15 use of a
conbi nation of cyclosporin A and pegylated interferon for treating
hepatitis C viral infection. In addition, PCT International Patent

Publ i cati on No. WD 20051021028 rel ates to the use of non-inmmunos-uppressive
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compound of fornu , Where R11 is selected from 1) Hydrogen; 2)

Deut eri urf0 3)vitttinterfersg ogh jeymore oftectiyg hep intarferwn menatiegpy|egapeiallydy paiontcs | kenyl ;
6) Substitut g, GEn Ba ali&ibl et 40, "%l_%d%tgﬂ'e%ﬁl a2b nd Cyclosporin A in the
Treatment of Chronic Hepatitis C: Controlled Trial," J Gastroenterol. 38:567-572
(2003)).
PCT International Patent Publication No. WO 2006/005610 recently described the
15 use of a combination of cyclosporin A and pegylated interferon for treating hepatitis C
viral infection. In addition, PCT International Patent Publication No.WO 2005/021028
relates to the use of non-immunosuppressive cyclosporins for treatment of HCV
disorders. Also, Paeshuyse et al., "Potent and Selective Inhibition of Hepatitis C Virus
Replication by the Non-Immunosuppressive Cyclosporin Analogue DEBIO-025,"
20  Antiviral Research 65(3):A41 (2005) recently published results for a non-
immunosuppressive cyclosporin analoguc, DEBIO-025, that exhibited potent and
selective inhibition of hepatitis C virus replication. Debio-025 does possess potent

binding affinity for cyclophilin A.

25 SUMMARY OF THE INVENTION

The present invention relates to cyclosporin analogues represented herein below,
pharmaccutical compositions comprising such compounds, and mcthods for the treatment
of viral (particularly hepstitis C viral) infection in a subject in need of such therapy with

30  said compounds.



8) Substituted C2-C8 al kynyl; 9) C3-Cl2 cycloal kyl; 10) Substituted C3-C12
cycloal kyl; 11)Aryl; 12) Substituted aryl; 13) Heterocycloal kyl; 14)
Substituted heterocycloal kyl; 15) lieteroaryl; and 16) Substituted
heteroaryl; b) -C(0)ORll, where Rii is as previously defined; c) -C(0)1111,

where R11 i Shas pin€ysl @uSbyinlel tlﬁ%%serﬂ)nveﬁo@)pWS Imﬁ’ql;?ouner\@ﬁﬂbﬁﬂa 1§ -0- or
-5- and R12 is selected from Cl-Cs al kyl; 2) Substituted G - al kyl ;

3) Ca-Cs al kenyl; 4) Substitut ee CaCs al kenyl; 55) Ca-Cs allcynyl;
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X is OH or OAc;
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a) Ry, where R, is selected from:

, where R,is selected from:

1) Hydrogen;

2) Deuterium;

3) C)-Cyalkyl;

4y Substituted C;-Cs alkyl;

5) Cz-Cg alkenyl;

6) Substituted C;-Cg alkenyl;

7) Cy-Cg alkynyl;

8) Substituted C;-Cg alkynyl;

9) C3-Cy; cycloalkyl;

10) Substituted C;-Cj, cycloalkyl;

11} Aryl;

12) Substituted aryl;

13) Heterocycloalkyl;

14) Substituted heterocycloalkyl;

15) Heteroaryl; and

16) Substituted heteroaryl;
b) —C(O)ORy,, where R, is as previously defined;
¢) —C(O)R;|, where Ry, is as previously defined;
d) -C(O)OCH;,-T-Ryz, where T is ~O- or —S- and Ry, is selected from:



6) Substituted Ca-Cs al kynyl; 7) Cs-Cu cycloal kyl; 8) Substituted C3-Cl2
cycloallcyl; 9) Aryl; 1010)Substituted aryl; 1 1) Heterocycloal kyl; 12)
Substituted hetcrocycl oal kyl; 13)Heteroaryl; or 14)Substituted heteroaryl;
15c) -C(0)N(1243) (R14), where R13 and R11l are independently selected from
K11 and RI] is as previously defined or R13 and RH, together with the
nitrogen atomto which they are attached, forma substituted or
unsubstituted heterocycl oal kyl ; f) -C(0)SR
1, where 1111 is as previously defined; g) -C(S)0 K11, where
RI] is as previously)dgidaegd; 2011) -C(0) OCH20C(0) R12, where R12 is as

previously defined; 1), :C(S i, Where R11 is as previously defined; j)
R13, where R25 is s@b egél]i’ég" r%é'?ﬁa]ﬁl’ -M R11, where R11 is as previously
defined and Mis selBpdhddatkkerym i. G -C8 al kyl; 25ii. Substituted G -Cs

al kyl; 4) Substituted C,-Cg alkenyl;
3 5) Cy-Cy alkynyl;
6) Substituted C;-Cs alkynyl;
7) Cs-Cy; cycloalkyl;
8) Substituted C3-Ci cycloalkyl;
9) Aryl;

10 10) Substituted aryl;

11)Heterocycloalkyl;

12) Substituted hetcrocycloalkyl;
13) Heteroaryl; or

14) Substituted heteroaryl;

15 ¢) —C(O)N(R1z)(R14), where Ry3 and Ryq are independently selected from Ry and Ry
is as previously defined or Ry3 and Ry, together with the nitrogen atom to which
they are attached, form a substituted or unsubstituted heterocycloalkyl;

f) —C(O)SRu1, where Ry, is as previously defined;
g) —C(S)0 Ry1, where Ry; is as previously defined,
20 h) ~C(O)OCH;OC(0) Ry, where R, is as previously defined;
i}y -C(8S)S Ri1, where Ry is as previously defined;
j) Rus, where Rys is selected from:
1) -M-Ry;, where Ry is as previously defined and M is selected from:
1. C;-Cgalkyl;
25 ii. Substituted C;-Cs alkyl;
iti. Cp-Cgalkenyl;
iv. Substituted C,-Cs alkenyl,
v. Cp-Cgalkynyl;
vi. Substituted C,-Cj alkynyl;
30 vii. C;3-Ci2 cycloalkyl; and
viti. Substituted Cs-Cj2 cycloalkyl;



Ca-Ce al kenyl; iv. Substituted Ca-Cs al kenyl; V. C2-Ca al kynyt

vi. Substituted C2-C8 al kynyl; 30vii. C3-Cl2cycl oal kyl; and viili.
Substituted C3-C cycl oal kyl ; 2) -MNRIJ6RJ I, where R16 is R11 or R16 and
R11 together with the nitrogen atomto which they are attached is
substituted or unsybgtikUkedhet 81 OeN PRI W defhePEEY R U hned; 3)
-M S(0) 11R1 j, Wne?le m :g, ﬁ’l, or 5.;5 M'gngméﬁf{”arég gs prev?{oférlgﬁge]fi ned;
4) -MORL11, wher e WvhinkithRy areattachad isprlptitutrdglr ynaibstitiedheteragyclopk g BYisRl
where M and R | e: vijously defined; 6) -MO0C(0) RI 2, where M and
R12 are as previ o%gﬁ mﬁ%é?%ﬁ?&’; 7) MOC(0)0 R12, where Mand RI2 are as
previ ousl y defi ned)-M83(03.Rvt, MREZ@} 60, IRG2Z; Mvivet ) RE 4s previRisly ddfinadid R12 are

o evl ously ot | medd i et B bR and =] are as

pr evi ous: y ge; | ned) ~M10(D)RM@(1&8N(N&dG§n mammw%&ma@, Mdagg ﬁl are as
revi ous ef i ned; - - S i, ere , an ) are as

Br evi ousl| i defi neg), "M@(O)M‘m%@?!mﬁ%ﬁfff PIRRIGPSYY %iﬁn ’1, R37 and R16 are

as previously def 7pad-@C(OR&R,amhelBM and R ar 4 @geiohady dafinkd t he nitrogen atom

to which they are_at ed, forma substituted, or unsubstitute

het er ocycl 0a|>ll cyl ?) —}\/I%SIEU%(O) 1%2, where R171$s Ru,Lf\/I and I%z are as previously defined;

9) - MNR1,C(0)O Ry, where Ry7 M and R, are as previously defined;

10)- —-M-C(O)NR 4R} 1; where Ri¢ M-and Ry;-are-as previously defined;

I'T) =M=C(O)N(Rig)-ORj1, where Rig M and Rijare as previously defined;
12) —-M-OC(O)NRys Ry1, where Rjs, M and R, are as previously defined;
13) -M-NR7C(O)NR¢ Ry, where M, Ry, Ry7 and Rys are as previously defined
or Ry and Ry, taken together with the nitrogen atom to which they are attached,
form a substituted or unsubstituted heterocycloalkyl;
14) ~M-C(S)S R|,, where M and R;; are as previously defined;
15) ~M-OC(8)S Ry, where M and R, are as previously defined;
16) ~M-NR7C(O)S Ri,, where M and Ry7 are as previously defined,
17) ~-M-SC(O)NR 4R, where M, Ry and Rj¢ are as previously defined or Ry
and Ry, together with the nitrogen atom to which they are attached, form a
substituted or unsubstituted heterocycloalkyl;
18) —M-CH=N-O R;,, where M and Ry, are as previously defined,
19) —-M-CH=N-NR;¢ Ry, where M, R;; and Rq are as previously defined or R4
and Ry, together with the nitrogen atom to which they are attached, form a
substituted or unsubstituted heterocycloalkyl;
A is ethyl, 1-hydroxyethyl, isopropyl or n-propyl;
W is -O- or —=S(O)y-, wherem =0, 1, or 2;
V is absent, -O- or -S{O)-, where m=0, 1 or 2;
R, is Ry, where R; is where as previously defined,;
R3 is selected from methyl, ethyl, allyl and propyl;
R4 and Rs are independently selected from: hydrogen or methyl or ethyl or allyl or propyl
or isopropyl;
Rg is Ry, where R, is as previously defined provided that R, is not hydrogen or deuterium;

and



14) -MC(S)S R11, where Mand R11 are as previously defined; 15)
-MO0C(S)S, 1212, where Mand R17 are as previously defined; 16)
-MNRL7C(0) S R12, where M and R17 are as previously defined; 17)

-M SC(0) NR15R1 ' ,where M RI, and R16 are as previously defined or RI6 and
R11, together with the nitrogen atomto which they are attached, forma
substituted or unsubstituted heterocycloalkyl; 18) -MCdi=N0 R11, where M
and R11 are as previously defined; 19) -MC-I=N-NRo Rit, where M RI11
and 1(16 are as previously defi ned or RI6 and R11, toget her with the
nitrogen atomto which they are attached,” forma substituted or
unsubstituted heterocycloal kyl; Ais ethyl, 1-hyciroxyethyl, isopropyl or
n-propyl; Wis -0- or --S(O)",-, where m= 0, 1, or 2; Vis absent, -0- or
;jS]g 0) "d ,R\ghemsirrfrr@eaqhbdepzndeﬁﬂypsl RIFZ2. where Itt is where as previously
efine is's rgnﬁﬁ I @an? 4 and R5 are
i ndependent |y seﬁe%ﬁ&ggf%ngg y{ip)oé e%sgrgtpwemlﬂrl ‘%rX%d hgm%)rélltgla{qyl or propyl
or |sop[1 ogylc;on’r'lzfs‘»sutxsyfcxj Rbmpmﬁrgraethﬂapeunsalbzs:fiigctewagwshwfd@f)mn@tdldmwﬂ@e&iioﬂhat R5
is not hydrogen or deu [ endently O,
2 or 2 Aol B T i S e PG RS s DRERICe s
phar maceu'sj [ cabre@@dﬁmnb Staditbmar, s@vme ios cmgbiaatidneha@dLinicoabingti@f widca | ve anount of
a conpoun combi na the resent invention, or a
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conbi nati on t her agfyet anathepmdaahmrthmpﬁefenampmbﬁammeisaaietmdacmemﬁtmlgl e
carrier exci pi ent I n yet. anot her enbodi nen
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St er eoi SOMEr ¢, 4 iAktiBh AFeof.S PhiRL Brly, Qhis GRERI AL hBRiddhe iRModPeribihiBiih@mkey, t hi s
invention is directed to nethods of inhibiting the replication of hepatitis
C virus. replication of hepatitis C virus.

In still another embodiment, the present invention provides a method of treating or
preventing infection caused by an RNA-containing virus comprising administering to a
patient in need of such treatment a therapeutically effective amount of a compound or
combination of compounds of the present invention, or a pharmaceutically acceptable salt
form, stereoisomer, or tautomer, solvate, or combination thereof. Particularly, this
invention is directed to methods of treating or preventing infection caused by hepatitis C
virus.

Yet another embodiment of the present invention provides the use of a compound
or combination of compounds of the present invention, or a therapeutically acceptable salt
form, stereoisomer or tautomer, solvate, or combination thereof, as defined hereinafter, in
the preparation of a medicament for the treatment or prevention of infection caused by

RNA -containing virus, specifically hepatitis C virus (HCV).

DETAILED DESCRIPTION OF THE INVENTION

In a first embodiment of the present invention is a compound of formula (1) as
illustrated above, or a pharmaceutically acceptable salt, ester or prodrug thereof.
Representative subgenera of the present invention include:

Compounds of formula (I) which are represented by the formula (I1a) or (IIb);



In still another enbodi ment, the present invention provides a nethod of
treating or preventing infection caused by an RNA-contai ning virus
conprising admnistering to a patient in need of such treatnent a

t herapeutically effective anount of a conmpound or conbi nati on of conpounds
of the present invention, or a pharmaceutically acceptable salt form
stereoi soner, or tautonctr, solvate, or conbination thereof. Particularly,
this invention is directed to nethods of treating or preventing infection
caused by hepatitis C virus. R, Yet another enbodi ment ofg the present
invention provides the use o 'a conmpound or conbination of npounds of the
present invention, or a t her, peutically acceptable salt fo stere0|soner

or tautoner, solvate, or_ g@ natlon thereof, as definedid |n fter,
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i nfection causé vuw*w Mﬂﬁus
(rrcv). DETALLE FP IGN &F ENTI |nst e ent of

t he present f1nven To O|sHa co oq dro$sfornula |mlustfht 6ve
a pharnaceutlcal %@q or pﬁb aglve

subgenera of the pre%en ion ﬁt 0 Blu e: Cbnpdunds ofOf <XI@ WWHch
are represented by the formil a (Fb) or (11b); (11a)(f|b) wherein Rh 1t2,
Rs, 114, R6, R6 , V, and Ware as defined above and = represents a single
bond or a doubl e bond; Conp8tinds of formula (1) mhlch are M@present ed by

the forrmula (Ifla) or (Nb) wherein R, 112, R3, 114, R5 Rs, Vand Ware
as defined =LeR!,eREM Sy | e bon ounds
of formula ( Yﬁ\?\?lfR dﬁz e%sr eseXt elgll @’%%ﬁs ng?a(r)r%blogc B GCmfc? as\}\/}?en?el n,

R3, Rd, R5, lﬁmdoamdmmﬁdmmdas defi ned above Conpounds of formula (1) whi ch

are represented @émpoﬁnc{s O FY m\?la((l\{)whlcil are 1e}?>msented by the formula (I1la) or (1T1b);

Z

(I113) (IT1b)

wherein Ry, Ry, R3 Ra, Rs, Rg, V and W are as defined above and ==represents a single
bond or a double bond.

Compounds of formula (I) which are represented by the formula (IV);



(V)(VI) wherein R3, R4, R5 and R6 are as defined above.

Representati ve species of the present invention include the foll ow ng
conpounds of formula (V) or (VlI): Exanple 1: Conpound of formula V: R3=CH3,
14=H, R5=CH3and R = Ac; Exanple 2: Conpound of formula V: R3=CH3, R4=H,

R 5. ---CH3 and R6 = ally]; Exanple 3: Conpound of fermula V. R3=Cl43, ReH,
R5=CH3 and R6 = benzyl; Exanple 4: Conpound of formula V. R3=Cl-13, ReH,
R5=CH3 and R6 = Exanple 5: Conpound of Rornula V. R3=Cl-13, R4=H, R5=CH3
and Rs t2 Exanple 6: Conmpound of fornmuld@ V: R3=0-13, RcH, R5=CH3 and R6 =
Exanpl e 7: Conpound of fornula Y —'@ =1-1, R5=CH3 and 124 \-\WE f
Exanpl e 8: Conpound of forrm QL 1 H 12.,5=CH3 and R6 = OH CH .
OH; OH Exanple 9: Co N0 : : N3-CH3, R4=H, R5=CH3 and | =
5 Exanpl e 10: Conpound p)mea V:0 R3= CHB : R3=CH3 and R6 =

NrCir.s. A13"; Exanple 11: Co daf for =-CH3, Rt-H R5=CH3 and
o~ Saas: o

av)

wherein, R3, Ry, Rs Rg, and W are as defined above.

Compounds of formula (I) which are represented by the formula (V) or (VI):

(\%] 2]

wherein Rs, Ry, Rs and Rg are as defined above.

Representative species of the present invention include the following compounds of

formula (V) or (VI):

Example 1: Compound of formula V: Rz=CHs, Re=H, Rs=CHzand R¢ = Ac;
Example 2: Compound of formula V: R3=CH3, Ry=H, Rs=CHj and R¢ = allyl;

Example 3: Compound of formula V: R3=CHj, R4=H, Rs=CHj; and R¢ = benzyl;

0
Example 4: Compound of formula V: R3=CHs, R4=H, Ry=CHj; and R¢ = ;

; - OA
Example 5: Compound of formula V: Rz=CHs, Ry=H, Rs=CH; and R¢ = NI

A NEL,
Example 6: Compound of formula V: R3=CHs, Ry=H, Rs=CIl; and R¢ = NI



Exanpl e 12: Conpound of fonnula V: 12.3=013, R4=H, R5=Cl13 and R6 = ; 10
Exanpl e 13: Conpound of fornula Vi R3=CH3, R =11, R5=CH3 and R6 =Ac;
Exanpl e 14; Conpound of formula V: 1t3=CH3, R4=11, R5=Cl13 and R6 = Exanple
15: Conmpound of formula V; 1t 3=CH3, R5=Cl113 and R6 = tra \r"....0-a?-9V ;
| Exanpl e 16: Compound of formula V: R3=C113, Rl=H, R5=CH3 and R45-- 15
Exanmpl e 17: Conpound of formula V: R3=CH3, R4=11, R5=CH3 and R6 - Exanple
| 18: Conpound of formula V: R3=CH3, R3=CH3 and Et Exanple 19: Conpound of |
formula V: R3=CH3, R5=CH3 and R6 = 14Mo 20 Exanple 20: Conpound of formula
V: R3=CH3, R4=H, R5=0-13 and R6= Exanpl e 21: Conpound gf™~§ormula V:
R3=CH3, R4=H, Exaégmmm&fmmwv R-EaRLE 2R, GRUKTcOh-Ror mul & V.
R3=CH3, 1t4=8 Cl13 and R6 = Exanple Cowpou of formula’Vv: 123=CH3,
R4=H, R5=- CHExatple RGCompound of formula V: Rs=CHs, Rs=H, Rs=CH; and Rg =

H
\M\/”\@OH
OH

oH
Example 9: Compound of formula V: R;=CHj;, Rs=H, Rs~=CH; and Rs = \/\’//\’ cm;

5  Example 10: Compound of formula V: R;3=CHs, Rs=H, Rs=CH; and R; = \/\/\’OBOC;

' Example 11: Cdmbdund of formula V: Rs=CHs, R+~=H, R5=CH3 and R6= .
N\,O\/\N
@

Example 12: Compound of formula V: R3=CHjs, R4=H, Rs=CH; and Rg =
0
\(V\/N\) .
10 Example 13: Compound of formula V: R3=CHs, Ry=H, Rs=CH; and Rs = X\~

Example 14: Compound of formula V: Rs=CHj, Rys=H, Rs=CH; and Rg= X"~

Example 15: Compound of formula V: Rs=CHj, Rs=H, Rs=CHj and R; =
e
af o

\/\/\/9(\\) :

Example 16: Compound of formula V: R;=CHj, R;=H, Rs=CH; and R = X\"™>">".

15  Example 17: Compound of formula V: R3=CHs, Ry=H, Rs=CHs and R =

\(\/\/O\g’/"\) .

Example 18: Compound of formula V: R3=CHs, Rs=H, Rs=CH; and R¢ =
MOINHMs

Example 19: Compound of formula V: R;=CHj, Ry=H, R5=CH; and R¢ =
~

\/\/\/"\g)\waoc_

20

10



VS111 Exanpl e 24: Conpound of forrmula V: R3=CH3, R4=14, R3=CH3 and R6 =;
Exanpl e 25: Conmpound of fornula V: R3=CH3, R4=}1, R51-13 and R6 Exanpl e 26:
Compound of formula V: R3=CH3, R5=CH3and R6 = N Ha 113 Exanpl e 27: Conpound
of fornmula V, R3-CH3, Ft4=-H R5=CH3 and R6 = H Exanpl e 28: Conpound of
formula V: R3=CH3, R441, 115=Cl-13 and Rt =H ; Exanple 29: Conpound of
formula V: R3=CH3, ReH, R5=CH3 and R6 = 15 Exanpl e 30: Conpound of formula
V: R3=CH3, R4=H, 115=CE3 and R6 = Exanpl e 31: Conpound of formula V:
R 3-Cl-13, R =f1, R3=CH3 and R s = Exanple 32: Conpound of formula V:
R3=CH3, Rl =HgxkR# i3 CangbuborFordflaBX RMUER, 1330, Ksatipandk, -of fornula V: R3=CH3,
12, 1=H, R5= doRows; NfI Exanple 34: Conpound of fornula V: R3=-C113,
R441, R5=CH3 and ‘p,’: Exanpl e 35: Conpound of formula V: R3=Cl-13, R4=H,
R5=CH3 and R6 = 5 '
Example 21; Compound of formula V: R;=CHs, R4=H, Rs=CH; and R¢ =
~~

\’Wﬁ\g’:“NHz_
5  Example 22: Compound of formula V: Ry=CHs, Ry=H, Rs=CH, and Rg = X"~
M=y
Example 23: Compound of formula V: R3=CHj, R4=H, Rs=CHj and R¢ = NS :
P!:
Example 24: Compound of formula V: Ry3=CHj, Ry=H, Rs=CH; and R¢ = XA :

Z'z

NH,
Example 25: Compound of formula V: Ry=CHs, Ry=H, Rs=CH; and R = X" ~">";
Example 26; Compound of formula V: Rs=CHs, R4=H, Rs=CHjand R¢ =
\/\/\,0 NH,
10 :[)l' ;

Example 27: Compound of formula V: Ry=CHj, R4=H, Rs=CH; and Rg =

X~

Example 28: Compound of formula V: Rs=CHjs, R4=H, Rs=CIl; and R¢ = o
Example 29: Compound of formula V: Ry=CHa, Rs=H, Rs=CH; and R¢ = ™~ on,

15  Example 30: Compound of formula V: Ry=CHj, R=H, Rs=CH, and R¢ =
\(\/\’/N‘OMe.
Example 31: Compound of formula V: R3=CHj;, Rs=H, Rs=CH; and R¢ =
O
Example 32: Compound of formula V: R3=CH,, R+=H, Rs=CH; and R¢ =

20 \/\/\’/N"OBn,

Example 33: Compound of formula V: Ra=CHa, Rs=H, Rs=CHj and R¢ =

2N~
\(\/\/ o’\(gj\N}
b/

2

11



Exanpl e 36: Conpound of formula V: R3=Cl13, ReH, R5=CH3 and Rg= 1 , N
Exanpl e 37: Conpound of fornula V: R3=Cl113, Exanple 38: Conpound of formula
iV: R3=CH3, 10 Exanple 39: Conpound of formula V: R3=CH3, Exanple 40:
’Conpound of formula V: R3=CH3, Exanple 41: Conpound of formula V. R3=CH3,
|Exanpl e 42: Compound of fornula V: R3=CH3, R441, R5=-CH3 and R6 =0E1

R4=H, R5=CH3 and 126 = Rer-H, R5=CH3 andR4 r?-"4-'811; R4=H, R5=CH3 and R6
= R4=H, R5=CH3 and R6 = \r%'''%,SM r".7°1.0H R441, R5=CH3 and Nr,-"ii
on. Exampl e 43: Conpound of forrmula V: R3=CH3, R4=1-1, R5-CH3 and R6 =

v4, on. Example 34: Compound of formula V: R3=CHj;, R4=H, Rs=CH; and R¢ =
o i N
N/ =

, .

1

O

Example 35: Compound of formula V: R3=CH,, R4=H, Rs=CH3 and R¢ =

2w, N
\(\/\/ V\(:IC?—NH.‘,
]

5
Example 36: Compound of formula V: Rs=CHs, R4=H, Rs=CH; and Rs =
NN S
N/ o
SuZ
NH,:
QEt
Example 37: Compound of formula V: Ry=CHj, Ry=H, Rs=CHj; and R¢ = \N\c';/e: :

Example 38: Compound of formula V: Ry=CHs, R=H, Rs=CH; and Ry = X",
10 Example 39: Compound of formula V: R3=CHj, R4=H, Rs=CH; and R¢ = \M/SH;
Example 40: Compound of formula V: R;=CHs, Ry=H, Rs=CHj and Rg = X\~

Example 41: Compound of formula V: R3=CHj, Ry=H, Rs=CH; and R¢ = X~V sMe;

\/\/\n,o H

Example 42: Compound of formula V: Rs=CHs, Re=H, Rs=CHs and R¢ = g

H

N._ -

. OH

Example 43: Compound of formula V: Ry=CHj, Ry=H, Rs=CH; and R¢ = \Nm’ ;

|
N,
OH
15 Example 44: Compound of formula V: Rs=CHj, Ry=H, Rs=CHj; and R¢ = \/\/\g ;
Example 45: Compound of formula V: R3=CHs, Rs~=H, Rs=CH; and R = \"\/\’F;
Example 46: Compound of formula V: Ry=CHj, Ry=H, Rs=CHj and Rg = ¥ e

Example 47: Compound of formula V: Rs=allyl, Rs=H, Rs=CH; and R =

b

20  Example 48: Compound of formuia V: Ry=CH3, Rs= CHjs, Rs=H and R¢ = allyl;

12



15 Exanpl e 44: Conmpound of formula V: R3=043, R4r-H, R5=CH3and R4 =-
Exanpl e 45: Conmpound of fornula V: R3=CH3, R4=H, R5=CH3 and Exanpl e 46:
Compound of formula V: R3=CH3, R4=f1, R5=CH3 and it = r"--"en; Exanple 47:
Conpound of forrmula V: R3=allyi, 12.
Compound of formula V: R3=CH3, R4= CH3, R5=H and R6 = allyl; Exanple 49:

Conmpound of formula VI:

4=H, R5=CH3 and R6 = 20 Exanpl e 48:

R3=CH3, Exanpl e 50: Conpound of formula VI:

R3=Cl | 3, Exanple 51: Conpound of forrmula VI: R3=Cl-13, R4=11, R5=CH3 and R6
R5=C113 and R6= ally!: 114=H, R5=CH3 and R6 = benzyl;

Exanpl e 52: Gxamgedd inpb@idebfotmiVa VI: RFTEER~H, IexapheRS53H; Conpound of
R3=C113, Exanple 54: Conpound of fornula VI: R3=CH3, Exanple
55: Conpound EsfmflofhrGompovhd offgrm@ldd/: RRGHL, Ri-H,R5=TH3ndhd MG = R4=11, R5=CH3
and R6 = Rc=115 R5=CH3 and R6 =.NEt2' Rea, R5=CH3 and 116

= H, R4=11,

formula VI:

10

15

20

Example 51: Compound of formula VI:

Example 52: Compound of formula VI:
Example 53: Compound of formula VI:
Example 54: Compound of formula VI
Example 55: Compound of formula VI:
M/O;

Example 56: Compound of formula VI;
AR e

oH
Example 57: Compound of formula VI:

Example 58: Compound of formula VI:

Example 59: Compound of formula VI:

\/\f/\/O\/\N

Example 60: Compound of formula VI:
\(’\/\/”\/? )

Example 61: Compound of formula VI:

Example 62: Compound of formula VI:

Example 63: Compound of formula VI:
o
Y

Y\/\/Q ;

Example 64: Compound of formula VI:

R3=CHj, Ry=H, Rs=CH; and R¢ = benzyl;

\ =
R3=CH3, R4=H, R5=CH3 and R6 = /\/\©

?

R,=CH,, R,=H, Rs=CHj and R = X "~
R3=CH3, R4=H, R5=CH3 and R6 = Y\’/\INE!z;

R3=CH3, R4=H, R5=CH3 and R6 =

R3=CHj, Rs=H, Rs=CH; and Rs =

Ry=CHj, R¢=H, Rs=CH, and Rg = X%,

R,=CHs, Ry=H, Rs=CH; and Re = X~

R3=CH3, R4=H, R5=CH3 and R6 =

R3=CH3, R4=H, R5=CH3 and Rc =

Ry=CHj, Ri=H, Rs=CH, and Rg = X ~"~,
Rs=Cls, Re=I, R&=CHj, and R¢ = X >

R32CH3, R4=H, R5=CH3 and R5 =

Rs=CHs, Re=H, Rs=CHs and Rg = X >

13



Exanpl e 56: Conpound of formula Vi:

10CH ; Exanpl

Exanpl e 58: Conpound of fornmula VI:

59: Conpound
Compound of f
of fornmula VI

formula VI: R3=CII3, R =I1,

VI: R3-CI13,

R3=CH3, 124=H, R5=CH3

R3=CH3, R4=1-

R3=CH3, R4=H, 12.5=C113 and R6

OH

e 57: Conpound of fornmula VI: R3=CH3, R4-H, 124=CH3 and as =

R3=CH3, R4=H, 12.5=CH3 and R6

Exanpl e

of fornmula VI: R3=CH3, R4=H, 124=CH3 and 126 = 15 Exanpl e 60:
ormula VI: R3=CH3, R4=H, R5=CH3 and as = Exanple 61: Conpound
: R3=CI13, R4=H, R5=Cl-13 and R6= Exanple 62: Conpound of

R5- CH3 and R6 Exanpl e 63: Conpound of formula

R4=H, R5-Cl13 and R6 = 20 Exanple 64: Conpound of fornula Vi:
R3=Cl 13, |t chExaRple6F:-Chthpauia oRbrmila X RiHOHS, Xo5H, Fearmanil -of fornul a Vi :

d Re = 0 Exanpl e 66: Conpound of forrmula VI:

= nd R 6= 5 Exanple 67. Conpound of fornula VI:
R3=CH3, R5=CH3‘and R6{ = % (1f.". NHBoc Exanpl e 68: Conpound of formula VI:
R3=CH3, R4=14, R5=CH3 and Re = o;

Example 66: Compound of formula VI: R3=CHj, R4=H, Rs=CH; and R¢ =
W\/OerHMG

Example 67: Compound of formula VI; R;=CHj, R4=H, Rs=CH; and Rg =

10

15

20

Example 68: Compound of formula VI: R;=CHj, Ry=H, Rs=CH; and R¢ =
\(\/\/OTNmez

° ;

Example 69: Compound of formula VI: Ry=CHj;, Ry=H, Rs=CH; and R =
~

\/\/\/0 A NH,
(e] '
Example 70: Compound of formula VI: Ry3=CHj3, R4=H, Rs=CH; and R¢ = \/\/\’CN;
Example 71: Compound of formula VI: R3=CH;, R,=H, Rs=CH; and R¢ =
M=
\(\/\/N\N/J.

Example 72: Compound of formula VI: Ry=CHj, R4=H, Rs=CH; and Rg =

\’\/\/“\? .
Example 73: Compound of formula VI: Rs=CHs, Ry=H, Rs=CH; and Rg = X"

Example 74: Compound of formula VI: Ry=CH;, Ry=H, Rs=CHsand R¢ =
\(\/\, ~NHz
v

Example 75: Compound of formula VI: R;=CHj;, Rs=H, Rs=CH; and R¢

\/\/\/H\Lr'g .
AP

Example 76: Compound of formula VI: Ry=CHs, R=H, Rs=CH: and Rg= HoOS

14



Exanpl e 69: Conpound of formula VI: R3=CH3, R4=H, R5=CH3 and Re =

\W-1/4.saiz

10 Exanple 70: Conmpound of fornula Vi: R3=Cl113, 1t4=H, R5=CH3

and Re = Exanple 71: Conpound of fornmula VI: R3=CH3, .R4=H, R5=Cl13 and Re =
11/ 43 Exanple 72: Conpound of fornmula VI: R3=CH3, R5-CH3 and R 5= | 1=" % 15;
Exampl e 73: Conpound of fonma VI: R3=CH3, 1734=H, R5=CH3 and R5= Exanpl e

74: Conpound
Conmpound of f
Compound of f
Compound of f
Conmpound of fgQ
Conmpound of f
of formula VI;

10

15

20

of fornmula VI: R3=CH3, R6=H, R5=CH3and Re= 0; Exanple 75:
ormula VI: R3=CH3, R4-H, R5=CH3 and Re 20 0 Exanple 76:
ormula VI: R3=CH3, 114=H, R5=CH3 and ReH. Exanple 77:

E)Jmlffpnls a: ‘éompd%a&%mu%mfd:ﬂi@ R -amd ahd 16, = Exanple 78:
% R3=Cl113, R4=H, Rs=CH3 and R6 = 5 Exanple 79:
rnula f: R3=CH3, R4=H, R5=CH3 and Eta Exanpl e 80: Conpound

Example %ompound of ngnuP_\?i 1?3981{3,%? =H, Rs=CH; and R¢ =
\/\/\f”‘om;

Example 79: Compound of formula VI: R;=CHj, Rs=H, Rs=CHj and Rs =
Y\/VN‘OPh.
Example 80: Compound of formula VI: R3=CHs, Rs=H, Rs=CHj and Rs =
\/WN‘OBn.

Example 81: Compound of formula VI: R3=CH;, Ry=H, Rs=CHj and R =

\/\/\é"w/m
0
N, ;

Example 82: Compound of formula VI: R3=CH;, R4=H, Rs=CH3 and Rs =
e X

| -
N

0.7 -

Example 83: Compound of formula VI: R3=CH;, Ry=H, Rs=CH3 and R =

2o
B—NH,
]

Example 84: Compound of formula V1: R;=CH;, Ry=H, Rs=CH; and R¢ =
YWN\‘ ] N

N ==
v/
e
X

Example 85: Compound of formula VI: R3=CHs, R4=H, Rs=CHj3 and Rg = /\/Il
Example 86: Compound of formula V1: Ry=CHs, R;=H, Rs=CH; and Rg = X"
Example 87: Compound of formula VI: R3=CHs, R4=H, Rs=CH; and R¢ = \(\NSH;
Example 88: Compound of formula VI: Ry=CHs, Ry=H, Rs=CHj and Rg = X"~

Example 89: Compound of formula V1: Ry=CHj, Ry=H, Rg=CHj and Rg = X"

15



Exanpl e 81: Conpound of formula VI: R3=CH3, R4=H, R3=CH3 and It6= 10
Exanpl e 82: Conpound of fornula VI: R3=CH3, R4=H, R5=CH3 and 116 = \"?Thei "
Exaltl e 83: Conpound of forrmula VI: R3=CH3, R4=11, 125=CH3 and 126 NH2. 15
Exanpl e 84: Conpound of formula VI: R3=CH3, R4=-H, Ry-CH3 and R6 Okt
Exanpl e 85: Conpound of fornmula VI: R3=CH3, R4=H, R5=CH3 and R6 =El
Exanpl e 86: Conpound of fornula VI: R3=CH3, R4=H, 12.3=CH3 and its = 20
Exanpl e 87: Conpound of forrmula VI: R3=CH3, R4-41, 114--CH3 and R6 Exanple
88: Conpound of formula VI: R3=CH3, R4=H, R5- 0113 and R6 = Exanpl e 89:
Conpound of forrmula VI: R3=CH3,1ts-CH3 and Its = Ikr{Kﬁr%bnpound of
formula VI: MR3aEHB90: Rampquicolspgubnid: RGCHs, Re=H, Rs=CH; and Re=
R,
Example 91: Compound of formula VI: R;3=CHj3, R4=H, Rs=CH; and R¢ = W\E ™,
WL\OH
Example 92: Compound of formula VI: R3=CHj;, Ry;=H, R;=CH; and Rg =
Example 93: Compound of formula VI: R3=CH;, R4=H, Rs=CH3 and R¢ = \/\/\’F;
5  Example 94: Compound of formula VI: R;=CH;, Ry=H, Rs=CHj and R¢ = \MGN;
nJ

Example 95: Compound of formula VI: Rs=Me, Ri=H, R&=CH; and Rg= X "> ",

Example 96: Compound of formula VI: Ry=Me, Rs=H, Rs=CH; and R¢ =

\,\/\/Q:jt

Example 97: Compound of formula VI: R:=Me, R.=H, Rs=CH; and Rs =

(\
Example 98: Compound of formula VI: Ry=Me, Re=H, Rs=CHj and Rg= ¥ >"" .
Example 99: Compound of formula VI: R;=Me, R=H, Rs=CH; and Rg =
N
Example 100: Compound of formula VI: R3=Me, R4=H, R;=CH; and R4 =
S
1 5 \/\/\JN\)

Example 101: Compound of formula VI: Ry=Me, Ry=H, Rs=CH; and Rg =

\/\/\,N\)\ .

16



Exanpl e 91: Conpound of fornmula VI: R3=CH3, R4=11, R5=CH3 and R6 =%at

Exanpl e 92: Conpound of fornmula VI: R3=CH3, R4=E, R5=CH3 and R6 =A, om
Exanpl e 93: Conpound of formula VI: R3=CH3, R4=H, R3=CH3 and R6 = 5 Exanpl e
94: Conpound of formula VI: R3=CE13, R4=H, R5=CH3 and R = Exanple 95:
Compound of formula VI: R3=Me, R4=H, R5=CH3 and R6 =; Exanple 96: Conpound
of formula VI: R3=Me, R4=H, R5=CH3 and R4 =y \.?NJO Exanple 97: Conpound
of formula VI: R3=Me, R5=14, R5=CH3 and 126 = 10 Exanpl e 98: Conpound of
formula VI: R3=Me, RH, R5=CH3 and 1.1.6=; Exanple 99: Conpound of formula

VI: R3=Me, RAEshihple ROz Cohpoua o fiRhuta VAT R Mvie RaR ;eCAQad RGonpound of fornmul a
VI: R3=Me, R4=H, R5= and R6 = Exanpl e 101: Conpound of forrmula VI:

R3=Me, R4=H, W\aﬁd' 1(6 =

Example 103: Compound of formula VI: R3=Me, R;=H, Rs=CH,; and Rg =

\/\/\/":(/ .

H

5  Example 104: Compound of formula VI: R3=Me, R=H, Rs=CH3 and R¢ =

NS

Example 105: Compound of formula VI: R==Me, R=H, Rs=CH3 and R¢ =
NﬁHO
\/\/\/N\)

1

Example 106: Compound of formula VI: Rs=Me, Rs=H, Rs=CH; and Rs =

AP ”f

10 \g/ ;

Example 107: Compound of formula VI: Rs=Me, Rs=H, Rs=CHs and R, =

\(\/\/O’Bn .

Example 108; Compound of formula VI: R3=Me, Rs=H, Rs=CHj3 and Rs =

D

16 Example 109: Compound of formula VI: R3=Me, Rs=H, Rs=CH3 and R¢ =

Q,

\/‘\/\/?:? .

r

Example 110: Compound of formula VI: R3=Me, Rs~H, Rs=CHj and R¢ =
O

s

17



Exanpl e 102: Conpound of fornula VI:
Exanpl e 103: Conpound of forrmula VI:
Exanpl e 104: Conpound of fornula VI:

105: Conpound of fornmula VI:
Compound of formula VI:
Conmpound of formula VI:
Conmpound of formula VI:
109: Conpound of fornula VI:

R3=Me,

R3=Me, Ren,

R3=Me, R4=H, R5=013 and R6 = 10

1t 3=Me, Re4=H, R5=013 and R6 = Vs../.
R3=1Vle,

R3=Me, 12.4=H, R5=CH3 and R6 = cir
R3=Me, R4=11, R5=CH3 and R6 = 5
R3=Me, R4=H, R5=013 and R6 = Exanple

RA=H, RI=CH3 and R = Exanpl e 106:

Exanpl e 107:
Exanpl e 108:

15 Exanpl e

R4=H, Rs-Cl-band R = Exanple 110:

R5=CH3 and Ro = asn ;

Conpound of fEsrmni¢ Bl 1\Fomprand o forrdeMI: RREMCRZHa RerCllz andRs =

e

Bn,

Example 112: Compound of formula VI:

5  Example 113: Compound of formula VI:

\”V°70r'0

Example 114: Compound of formula VI:

Example 115: Compound of formula VI:

Example 116: Compound of formula VI:

=N H
Lo
S W ‘

10 N/

Example 117: Compound of formula VI:

3

Example 118: Compound of formula V1:

5
\(“\v/\\/N‘15ifiH
NH; -

y

15 Example 119: Compound of formula VI:

NHAc

4 Y
oY

3

R3=hde,R4=$1,R5=Cﬁlgand]R5=

R3=M€, R4=H, Rs'—'CHa and R5 =

|
N
Ry=Me, R+=H, Rs=CHs and Rg = X oo,

X3

Ri=Me, Ry=H, R=CH; and Rg= X "~ ;

Ra=Me, Ry=H, Rs=CHj3 and R¢ =

Ri=Me, R4=H, Rs=CHj and R4 =

R3=Me, Rs=H, Rs=CHj and Rs =

R;=Me, Rs=H, Rs=CH3j and R¢ =

18



Exanpl e 111: Conpound of formula VI: R3=Me, R4=H, R3=CH3 and R4 = Si, ;

Exanpl e 112: Conpound of formula VI: R3=Me, R5=043 and R6 = On 5 Exanple
113: Conpound of fornula VI: K3=Me, R4=H, R3=CH3 and 116 r- C. 1 ; Exanple
114: Conpound of fornula VI: R3=Me, 114=H, R5=CH3 and 124 =; Y.) Exanple
115: Conpound of formula VI: 11.3=1vle, 11.9=H, R5=01.3 and R6 = Exanpl e
116: Conpound of formula VI: 1t3=Me, R4=H, R5=CH3 and R6 = Ha '1/4N 10;

Exanpl e 117: Conpound of formula VI: R3=Me, R4=H, R5=CH3 and R6 = OH O ;

Example 120: Compound of formula VI: R3=Me, Rs=H, Rs=CH; and R =
NH2

4 W
\/\/\/Q:

Example 121: Compound of formula VI: R3=Me, R4=H, Rs=CI; and Rs =

NHAc
7 N
N,

5 Example 122: Compound of formula VI: R;=Me, R4=H, Rs=CH; and R¢ =

tf

o -

’

Example 123: Compound of formula VI: R;=Me, Ry=H, Rs=CH; and R4 =

Example 124: Compound of formula VI: R3=Me, Rs=H, Rs=CHj; and R¢ =

]
\N’\/"\@\
10 Br;

Example 125: Compound of formula VI: Rs3=Me, Ry=H, R;=CHj and R =
]

\A\/\/ﬂji:l\.

s

Example 126: Compound of formula VI: Ry=Me, R4=H, R5=CHj; and R¢ =
|

\/\/\/"\©\
Ohlle ;

15  Example 127: Compound of formula VI: Rs=Me, R4=H, Rs=CH; and R¢ =
|

\/\/\/N\@Cl |
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Exanpl e 118: Conpound of formula VI:
15 Exanple 119: Conpound of fornula VI:
i NNAc f-\\N Exanple 120: Conpound of formula VI:
R6 = H2 Exanple 121: Conpound of formula VI:
NHAe 5 Exanple 122: Conpound of formula VI:
Exanpl e 123: Conpound of fornula VI:
124: Conpound of fornula VI: R3=-Me, R4=H, R5=Cl-13 and 1(6 = 10

Example 128: Compound of formula VI: R;=Me, R4~=H, Rs=CI]; and Rg =

\/Wr'«O\F‘

Example 129: Compound of formula V1: R;=Me, R4=H, Rs=CHj; and Rg =
Ii“,

Example 130: Compound of formula VI: Rs=Me, R=H, Rs=CHj and Rs =

R3=Me, 114=11, R5=CH3 and R6 = 0 NH2 ;
R3=Me, 11.4=1-1, R5-CH3 and 116 =
R3=Me, R4=H, R5=CH3 and
R3- Me, R4=11, R5=CH3 and R6 =
R3=Me, R4=H, 111=CH3 and 116 =
R3=Me, R4=H, RrCH3 and R6 =

Exanpl e

10

15

20

25

|
AV L, N
¥ N

-
cl; and

Example 131: Compound of formula VI: R3=Me, R4=H, Rs=CHj; and R =

\/WL@\

A further embodiment of the present invention includes pharmaceutical
compositions comprising any single compound delineated herein, or a pharmaceutically
acceptable salt, ester, solvate, or prodrug thereof, with a pharmaceutically acceptable
carrier or excipient.

Yet another embodiment of the present invention is a pharmaceutical composition
comprising a combination of two or more compounds delineated herein, or a
pharmaceutically acceptable salt, ester, solvate, or prodrug thereof, with a
pharmaceutically acceptable carrier or excipient,

Yet a further embodiment of the present invention is a pharmaceutical
composition comprising any single compound delineated herein in combination with one
or more HCV compounds known in the art, or a pharmaceutically acceptable salt, ester,
solvate, or prodrug thereof, with a pharmaceutically acceptable carrier or excipient.

It will be appreciated that reference herein to therapy and/or treatment includes,
but is not limited to prevention, retardation, prophylaxis, therapy and cure of the disease.
It will further be appreciated that references herein to treatment or prophylaxis of HCV
infection includes treatment or prophylaxis of HCV-associated disease such as liver

fibrosis, cirthosis and hepatocellular carcinoma.
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r; Exanple 125: Conpound of fornula VI: R3=Me, R4=H, R3=CH3 and R6 =

Exanpl e 126:
Exanpl e 127:
Exanpl e 128:
Exanpl e 129:
Exanpl e 130:

Compound of formula VI: R3=Me, R4=H, Rs=CFI3 and R6 = 15
Compound of formula VI: R3=Meg, R5-0-13 and 1:296 = C ;
Compound of formula VI: R3=Me, 114-41, 115---Cl13 and R6 =
Compound of formula VI: R3=Me, 114=H, R5=CH3 and R6 = 5
Compound of formula VI: R3=Nle, 124-H, R5=Cl13 and R6 = et ,

and Exanpl e 131: Conpound of fornula VI: R3=Nle, 114.--H, 12.5-CH3 and R6 =

10

15

20

25

30

It will be further appreéiated that the compounds of the present invention may
contain one or more asymmetric carbon atoms and may exist in racemic,
diastcrcoisomeric, and optically active forms. It will still be appreciated that certain
compounds of the present invention may exist in different tautomeric forms. All
tautomers are contemplated to be within the scope of the present invention.

It will be further appreciated that the compounds of the invention, or their
pharmaceutically acceptable salts, stereoisomers, tautomers, prodrugs or salt of a prodrug
thereof, can be administered as the sole active pharmaceutical agent, or used in
combination with one or more agents to treat or prevent hepatitis C infections or the
symptoms associated with HCV infection. Other agents to be administered in
combination with a compound or combination of compounds of the invention include
therapies for disease caused by HCV infection that suppresses HCV viral replication by
direct or indirect mechanisms, These include agents such as host immune modulators (for
cxample, interferon-alpha, pegylated interferon-alpha, interferon-beta, interferon-gamma,
CpG oligonucleotides and the like), or antiviral compounds that inhibit host cellular
functions such as inosinc monophosphate déhydrogcnasc (for example, ribavirin and the
like). Also included are cytokines that modulate immune function, Also included are
vaccines which comprise HCV antigens or antigen adjuvant combinations directed
against HCV. Also included are agents that interact with host cellular components to -
block viral protein synthesis by inhibiting the internal ribosome entry site (IRES) initiated
translation step of HCV viral replication or to block viral particle maturation and release
with agents targeted toward the viroporin family of membrane proteins such as, for
example, HCV P7 and the like. Other agents to be administered in combination with a
compound of the present invention include ary agent or combination of agents that inhibit
the replication of HCV by targeting protcins of the viral genome involved in the viral
replication. These agents include but are not limited to other inhibitors of HCY RNA
dependent RNA polymerase such as, for example, nucleoside type polymerase inhibitors
described in WO 01/90121(A2), or US 634858781 or WO 01/60315 or WO 01/32153 or
non-nucleoside inhibitors such as, for cxample, benzimidazole polymerase inhibitors
described in EP 1 162196A1 or WO 02/04425.

Accordingly, one aspect of the invention is directed to a method for treating or
preventing an infection caused by an RNA-containing virus comprising co-administering

to a patient in need of such treatment one or more agents sclected from the group
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10A further enbodi nent of the present invention includes pharnaceuti cal
conposi tions conprising any single conpound delineated herein, or a
pharmaceutically acceptable salt, ester, solvate, or prodrug thereof, with
a pharmaceutically acceptable carrier or excipient. Yet another enbodi nent
of the present invention is a pharmaceutical conposition 15 conprising a
conbi nation of two or nore conpounds delineated herein, or a
pharmaceutically acceptable salt, ester, solvate, or prodrttg thereof, with
a pharmaceutically acceptabl e carrier or excipient. Yet a further
enbodi ment  of copsitinpefediestimiume antiilgor shda scqrd atitiviad egtini, 62 combi@pai t i on

compr sing. anke ik (FAFRRUN AELINGBLAT: RS b SERBINSE on With one 20

or nore HCV co armaceutically acceptabl e
salt, ester, @BP%@S@M@F"VW@GWQ&Phﬁ@mf’e@lﬂcallmttcwt@lepﬁastnlawmer,caI ly acceptable -

carrier or exgitdhedplodrug, salt of atpr(Wrdgl or%ﬁﬂﬁﬁ@ﬁbl@émaﬁ)ﬂ@stof fgh&t ence herein to
t herapy and/ ar treatg%grl ncludes, but is not limted to prevention,
ora

retardatioh, PrOpHEM . oigobligited foointerfergn-aiphay praylatpdsisteeieron-alphani | | f ur t her
be appr eci at emteﬂfdmtberael‘nmfaac@&rﬂmeﬁ @Itdmntscb vak@R! AB D actlhic dgﬁ@ﬂh}gl axis of FICV

25i nfection i SqLheal men a.ss di sease
such as Ilver%%eﬁggsafléldju‘@fur?] ?%wg‘ﬁ Wéf}l Wi'ﬂﬂ"fflrg’ 0%18]? q‘e | t
will be furt rbérﬂhé?piplgémt ectllaldr mmonsmhecm@lrmmwmllsephéanbrh@bprm&ﬁg i nvention may
contain one QrutdiRIEHATY: ﬂ?&BﬁIFC carbon atons and may exist in racetnic,

| di astenoi sonéric, and o active fornms. It will still be apprecrated
——————— that cert® n congdtihg: §5Pé#°f trh@mpqné@ér}ﬂquctﬁdz@mmﬁnd pfdipatigiogpreventingi-f-ferent —————

taut omeric f aifession Abded%&ﬂ@&w&n@r&u%ﬁﬁymc@%@ﬁn&@n@% hdiiGieR, t he scope
of the present ven t her apPrecr at ed that the

conpounds of "t ‘i‘fé) ?7“8&'/5????"%“ agpnt ?W?B’F“P‘“”ﬁlﬂ’a?fﬁﬁ?’éﬁ}]ﬂait et orplleyiabsymnpBne sal t s,
st enoi soner s of HaV infergorsinclptiginhgss o iflaminativh oath@md Frfith thbﬁﬁéﬁﬁtfally can be

adm ni stered I ceutica used in
conbi nat i on &ﬁ%t&%ﬁneoﬁlg ro?a E?br )loﬁ/rﬁ op{bﬁﬁ) 10n0 cotm Olll’ng%(?g]\/e elrrl'lvfm“f?g’ﬁ)éfil tis C

i nf ecti onk® oﬂ’h%@e%@alb’)ﬂﬁ?w@mSaﬁ@@éﬁ@isa’tl%dawwm prduy; selhbfegirddam, orQt her agent s
to be admi ni sédyiRon Herbs? Rk RBiH:CRpeM df the
orl Her \Q:gpe e vmr@w&sghcﬁgm&%ggpby Ll oV

conmpounds of the i nvrgntl on incl t her api es di sease caus
infection t hB’EeV‘?H'ﬂﬁdP o gaupqdcby ag RN A contgining vims Fopripye e@radministesing fondi r ect
nmechani sms. These it med ofieclageniks oﬁd}&hm&i:‘ag&iﬁh&hdt El@mtd’&ﬁphiéeﬁ’sfeor s (for

exampl e, | S etl Ry aLedyl lerer o Al pna, oLl eror beta
conpound=0t haampopiop p tonkhiretioncad kdrposds of the invention, or a pharmaceutically
acceptable salt, stercoisomer, tautomet, prodrug, salt of a prodrug, or combination
thereof. An agent that treats patients for disease caused by hepatitis B (HBV) infection
may be for example, but not limited thereto, L- deoxythymidine, adefovir, lamivudine or
tenfovir, or any combination thereof. Example of the RNA-containing virus includes, but
25  not limited to, hepatitis C virus (HCV).

Another aspect of the invention provides a method of treating or preventing
infection caused by an RNA-containing virus comprising co-administering to a patient in
need of such treatment one or more agents that treat patients for disease caused by human
immunodeficiency virus (HIV) infection, with a therapeutically effective amount of a

30 compound or a combination of compounds of the invention, or a pharmaceutically
acceptable salt, stereoisomer, tautomer, prodrug, salt of a prodru g, or combination
thereof. The agent that treats patients for disease caused by human immunodeficiency

virus (HIV) infection may include, but is not limited thereto, ritonavir, lopinavir,
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functions such as inosine nonophosphate dehydrogcnase (for exanple,
ribavirin and the like). Al so included are cytokines that nodul ate i mmune
function. Also included are vacci nes which conprise IICV antigens or
antigen adjuvant conbi nations directed agai nst HCV. Al so included are
agents that interact with host cellular conponents to 20bl ock viral protein
synthesis by inhibiting the internal ribosone entry site (TRES) initiated
transl ation step of HCV viral replication or to block viral particle
maturation and release with agents targeted toward the viroporin famly of

nenbrane pr otk Rsi: SbtEhvE Ssaqlifiir, %@mvﬁ', at'b_’@évﬂ? Klpﬁﬁ@lrt'hﬁc-lllke O her agents
to be admnistered in conbj natl on_. W

é nﬁ’& f tlheaé(g,%esent i nvention
i ncl ude any deyameresyingloniding: Ppiyudiye. ﬂfé‘ﬂﬁ‘%ﬁ f % f‘?ﬂ? Byt 2P 1 epl i cat i on
of HCV by t al‘a@f&ﬁ\hﬂ'lg'a\ﬁfeﬁ)i, aévirapind ddldvizdiué, TRMC-PS)IORTO8 I M F-OBabechfuvintidel(@- vi r al
replication. agents | but 0 t er inhibitors
of HCV RNA dé e‘ﬁ%elr% ﬁf\ﬁﬂyﬁg)%na?gn%%rg%fugﬁa%fﬁ otffhehmA C%gtal;m% %cl eosi de type
pol yner asé i riliudes bt sotdigsted fowplatitinC WoisQHICYD T addings), 1hecB’f’eSflE!Q“t‘i‘%’&l‘ﬁl‘g';')87Bl or WO
01/60315 or 1BHELRBRLER of BMBiiOsSh S eRi@Sor af O exanpl e,
benzi m dazol B’%%{/[?m%%sggfe&irmﬁ% |8ors 30 descri ng?j in EP 1 %62{S6A1 or WO
02/ 04425. therapexgisd!iaprgptyble i dormsgracoisomsr, eratamiy BRiTMgsal & adrd8t ed to a

met hod for treadnibhiie thdéd \wedérc Ym0 agdm‘seaemmomwgwp bynsiatingRNA- cont ai ni ng
virus conprisi n% co- ad%nl stgri ng to.a gatl ent Q, ucha{er eat nent
S

one or nore AGEHEEUNEHOALRIRRFNE RGP R KBRSt é’ia&nqherﬁ‘of% P RSt i nmune
nodul at or1gand n&dsmnﬁirmatréamhmad;faagéamqn o@use@b;c:mrmlmwltammgwhweaf with a
therapeut | €2\ donPLASGlhY Rer@iRin glgmm@st F GRIRIAAL Rm@f compounds
of the invention. ﬁ rmaceu | ca acce e salt, sterfeoisoner,

taut omer, pr @\dtrlmrgied B)ainterfaﬁn-alpm praylafgd- Wﬂfeé@nﬂk?hﬁ,alﬂt?rgmnt‘ﬁ@r‘été‘ifem‘Ex anpl es of

the host 5 i ré@rﬁ?@ a@?tgk{h@‘é Qlccidté, @nd mt:mr[b%m%ﬁsmgtaﬁﬁht@&» andl Y Rk &tk al pha,
pegyl at ed-i nt'er

eron- apa |nter eron- Q acytoIC|nc
a vacci ne, antid geeondentiviial age b bEs 5 wé‘?f’“é’ﬁpf%b’é‘ﬁﬁeéﬁﬂn‘%h %\E’ul]%ﬁt\?ngﬁg and said
second antg vIﬁn@{mﬁa@matddmhthmralsemleanbn cxetyitapetiog prbiEis efitticlvéral ganorienhi bi ti ng

brotelns of t he vl PEPRGRCRaoo S gt Rty BiphiPnpfhpaBaBE oY, T aet! e
di r eet edi o_a compdunds ob fhe invesivn, negetber vitheuesrmongrgems sdtfinehhadned: by an
RNA- cont ai ni ng, iy &gf%&i%g&rb ﬁ)lnﬂgr %ﬂer@mmsgﬁs& Bphhhadulialy &@égrama need of

such treatnent an nbi nati1 on of ents that treat all evi ate

synpt ons_of Isalt foyn, uprpﬂ@exs%ﬁquwdwﬁ@méwwﬁ feel: AWRNAiYAY: sithat i on of the

liver, win %oﬁlﬁﬁz{maﬁ@ﬂ%ﬁérﬁj@ﬁdc)ég@fsfc%ﬁd AMRINAARIANRE a farnd AP OIMPdsin coNbi nat i on

of conpounds of the inventign, a
P containing a therapeutically effectlve amount of the compound or combination of

compounds of interest, or their pharmaceutically acceptable salt form, prodrugs, or salts
of the prodrug, in combination with one or more agents as defined hereinabove, and a
pharmaceutically acceptable carrier. Such pharmaceutical compositions can be used for
25  inhibiting the replication of an RNA-containing virus, particularly Hepatitis C virus
(HCV), by contacting said virus with said pharmaceutical composition. In addition, such
compositions are useful for the treatment or prevention of an infection caused by an
RNA-containing virus, particularly Hepatitis C virus (HCV).
Hence, further aspect of the invention is directed to a method of treating or
30 preventing infection caused by an RNA-containing virus, particularly a hepatitis C virus
(HCV), comprising administering to a patient in need of such treatment a pharmaceutical
composition comprising a compound or combination of compounds of the invention or a

pharmaceutically acceptable salt, stereoisomer, or taulomer, prodrug, salt of a prodrug, or



15 pharmaceutically acceptable salt, stereoisoner, tautonmer, proding, salt
of a prodrug, or conbination thereof Yet another aspect of the invention
provi des a nethod of treating or preventing infection caused by an

RNA- cont ai ni ng virus conprising co-adnmnistering to a patient in need of
such treatnent one or nore agents that treat patients for di sease caused by
hepatitis B (HBV) infection, with a therapeutically effective anount of a
20 conpound or a conbi nation of conpounds of the invention, Ol a
pharmaceutically acceptable salt, stereoisoner, tautoner, prodrug, salt of
a prodrug, or caditierethirenf, onhermnd agenasaighnrt hirkiatbotel Mk phapadch@ipdlly f or

di sease causegccg;{abgecgﬁytl s B (HBY) infection may be for exanple, but not
limted thereto eoxyt hym di ne, adefovir, |amvudine or tenfovir, or
any conbi nation tﬁ’@ﬁéé‘?nﬂmﬁxﬁw sesombingtion, tﬁl‘ﬂlﬂsr@mtcagmtsnglbmfmslatemsl udes, but
25no0t | im tedsebﬂate BoRkitidds Svhfeh Y lphen 4t te S¥e time orw1tlﬁ1"9}n@&f %’(ﬁlﬁ&ﬁ)%ltl 0d0f 1 he

i nvention des t hod, of treatlng or preventing Infection caused by
an RNA- con a| %? CIAPEYHS 2 BfSIFER Regl AR # arbingleait dageee M- patient in need of

such treat nent One\nﬁfnam:gbﬁs ag&:ﬂipﬁlteﬂ R lsclif ®ak coﬂ!%ﬁthtﬁ)ﬂttlﬁra Phclfdcagaie caused by
hunman | mmunod

CY..V t.i,Q eutically
ef fective amp %tg OUF& 0¥lfs“'Bfo’élc”ﬁrﬁoun(§ %ftmﬁ'ei FHQ‘\%\%"B??"B? 8h‘B‘§tﬁ?ﬂP§°gf t he
i nvention, ora @ eamasealtihchaing putaotiaptcd bl agergsathat intesfbre mith bigheriwstor t aut oner ,

prodrug, sal tyiglmé&nRiQdnHgs a:grfor(ﬂ%mﬁc;d Aiod Eftcg% of B AYE 0L hlv§ treats

7 patients for disease cause man | mmunoc crency virus infection
— may includ®, PHeh agents gorbe P‘?l?ﬁqdéémtaﬁ‘éhf‘éﬁ%l HEY. mntam HIV- lmlniptot;avHAV ——————— indi-navir,———
nel fmavir, saigribifa\aing an BBV BBAW I, at azanavir, tipranavir, TIVIC 114,
f osanpr enavi r, zi g vudi tamy d di dan05| ne, st avudl ne, tenofovir,
zal ci t abi ne, abac rranugfca FEC U oty é\‘ﬂs‘? sggithibal appeftentive By dminisingor 25,
L- 870812, 8- Li36eptingrifepwigresdichent (batitR@) related shmbiddS or dNeasancl%&iad nati on

t her eof . Exa taining, ViLrus 51 not limted to,
hepatitis C v x%lﬁise% t ot 15 S modglatolt'yha ents s i gl rs«?%(?\’ﬁ{fg%n provi des t he
use of a gbrrﬁ&???ée eﬂlefamézmlovﬁH?anlmﬁrawampbmm apthet tgetimzeHCY dife, or a

t her apeut i caldyye aRiGRIRE ﬁqﬂhﬁ:\ﬁ@léeﬁts ihiding §ﬁt%t@9dlt§@t'$%awrﬂlr arﬁaﬂH&%m r, prodrug,

salt of a prﬂdrugPl or .conbi nati on thereof, and one or nore agents sel ect ed
from the gi oup CBRSCEPHYISf a host immune nodul ator and a second antiviral

agent, or a combi hahinomodubeseaknts includdtiRRedgentd QompotiRl bAABIMals] @kt t he

barci cul ar Ly Teasefie e R e e s e e A MHRE 1wl ator are,
but not [40h tl@ammﬁodvlﬁplefraf;@msomhaib Pheye pelyiatie thosimanhenfiegpame al pha,

compr 1 51 ng_ anSuoSeREHAN SAT T By BRI v ARG  Sgent

i nhibits replHEEmEslastl petferans spapenyy uorfions, ?$%1nh6@@n50@ylatrﬁar 15 functions

associ at ed wiiitéifevdng ald cbﬂﬁéateﬁ @itérﬁfbn@ﬁncﬁbﬁné Bt B& iR @fn%t@nbﬁkscoﬁﬁx dege viral
genone. r other treat nment s, n%)l nati on of

conpound or conﬁg’ﬁrrﬁﬁiie%sfm{}?iﬁngl%HV@ﬁt‘?“ w]t“H@’éfﬂh‘g?m\ﬁ W‘Btﬁéer%ts APre agents as
defi ned Hr eigroupbiinterferamithabsl mipb eyt type P icRAHOEIH Iﬁﬁlrally\/&ﬁire such forns
exist, in ph@g;nm EF{%P U salt of a
prodrug, or conb?%gﬂ%gﬁc%%%%ggﬁ ér%ﬁt#a‘%/%fmmfg 5’9@6??ﬁqt?tatl on of

t herapeuti c &@eHt Bepals ‘Efélﬂ&ﬂnﬁmfmnémlddmhutarephtémmad:teublph}a&l [betm]rrpom tion |
contai ni ng a[dehsy, W&]l Gad [ltaYI] Rilctiehsl Mﬁile%% oPcflaséﬂﬁne?t%Psq J‘tﬂj]a

conbi nati on of conE g gq interest, or thelr pharnaceutically acceptable
salt form pPYdraagsimifsd tay a’fr@ab‘f“e’t?f@‘spndr ug, in conbl nati on with one or

nore agemds as ddfilitine dﬂelcmmtp@)t@se 1ﬂd1tdieageﬂf§@<foﬂi§&ﬁ§ktdr Sﬁlbblyalsg%ﬁpt abl e
carrier. Such _p euti ca S _can be use i.nhi biting the
replication oOf - &%%mﬁbﬁtﬁh 5 éwo(%?igvﬁ}ﬁ’é‘t’?af;e ‘HFWTVQH%Q{W%Q fs Cc virus

HCV NS3 protease include, but are not limited to, those compounds described in WO

99/07733,
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(HCV), by contacting said virus with said pharmaceutical conposition. In
addi tion, such conpositions are useful for the treatnent or prevention of
an infection caused by an RNA-containing virus, particularly Hepatitis C
virus (1CY). Hence, further aspect of the invention is directed to a nethod
of treating or 30 preventing infection caused by an RNA-containing virus,
particularly a hepatitis C virus (HCV), conprising admnistering to a
patient in need of such treatnent a pharnaceutical conposition conprising a
conmpound or comnbi nati on of conpounds of the invention or a pharmaceutically
accept abl e savb, 9of E34EWIOD/BS558, WO (0AUSQTWD,00/30926/WQ 03/66M16,0f a prodng, or

conbi nation t t above, and a
pham aceut i caYQﬁP%g?ééﬁg’[\gB%@O@ “?(?g&‘v%a%%%é hd&d’%%ﬁ%ﬁyed as a
combi nati on, 2004039883, AY@ 200440 BRIV 20010 1565,M60 AWHALIN6,480 separ at e

composi {i ons. k558 Sy 9hqERRGs \AG 26 MBads’ B Sfltt70b uver edet er mi ned
period 5of ti

erapeuti c e@%ﬂ can ‘g| ven as a single unit
dosage form 2006/0077%@11\1’1113%11“1&83@%%@11 WEH3080%6 WO PY8E4% n such
g ?][Tg'ct”?f/:aotnotW@@%zbﬁ@@@ﬁo@%{‘ﬁ?ﬂiogﬁ@m% %04/@3@92@0%0@094&&1& | ﬁr S
manuri al , i ncV@ARY48aE2: W& ZOPf’/ﬁ"llt“e(ﬂ W%%QE/(Q%‘{“S(P{th)t%Mg} 3@@3@8‘{%{2@?1 ei t her
host or viral wmembzams%&swmmes ; &S EBBYS, nmzmmldoms[@mbymmmmwmr replication of
avirus in a uc el e
anot her _ant i W&%& e‘?\‘ﬁnﬁllf‘%g‘?ﬁtﬁ;ﬁ%f’?@%éa?s"% g‘ll didares e HBY
i nhi bi t or 10 CtdseX-85% ITMACY lagd BCH 503934.ude t hose agent s that are effective
for di ni ni shing Oinh%geégﬂﬁwgm%(n&as@ qregxa@a%gﬁtp@omou&ee%a@glc%lsﬁhit%kat ed

synptonms or di sease s 1 nclude but are not limte

i munonodul at dfegtivedroinkiit the ﬁﬁ?t@PPB‘i’n@%‘f polonprags Suehentiitges dgde. by dtge
i nhi bi tors of ,JiEYidab ok mRRkSsidd dﬂh‘h@léo@deﬁnlﬁlﬁxtoﬁﬂ@lib&fNSBBp@y‘therasél the HOV life

cycle and other anti - ncl udi ut no ed to ribavirin,
amant adi ne, I%?R?B‘Pic??d“}gi?\{ rsg’?ﬁé payﬁ”ase‘“cp“%e ‘ﬁﬁ%@ﬂﬂ‘ 0?%/ agent s i ncl ude
those agems s doapomadsifdsibet inbivoloags€al WDOBAO&I%&NQJQT/Gl@b‘lOl W¥e to enhance or
potenti ate tg&/d]wn@@z\é%@g}ﬂ /065@673\9\’@%580 ggqjﬁ {gnonodul at ory

agents inclu 0, I nosine nonophosphat e dehydrogenase
i nhibitors smﬂﬁ6/a&76%<(aH9?Bqumngenbp@hhn‘e), W@%&‘Wﬁﬂiﬂaﬁﬁb@bﬁcwawg) class |

I iderferons, ﬁﬂo fusirh {Jéa}kﬁ&ﬁscgﬁwo Zbﬁnmﬂﬁztteeﬁe%@rw@rzmmm&uaiamI nterferons
pegyl at ed |nter er ons nterferons, including but not limted

to interfer onwoéﬁﬁpmjémgwﬁt‘ﬂ @PW@P%?%&BM%SWPH%PQPB?W% ObRS: limited to

human al bggr nand@/@aﬁmss NiRf 6520005, afd @e @inRBGE@peOXTI-DI26HET oSkt hat  al |
bind to recep dyﬁ)ﬁ k including both naturally and synthetically

pr oduced cl as¥ Pa‘? P rons, while class Il interferons all bind to
recept or type 11 LiExtaomp oeswhiér toka ssthe HCVili€rchde inehede iagrntsaopoindgorar e not

limted to, b10 gglﬁ) that a%_%fglt%v’e tog bt &l form:{h@ fe{)hc@t'ﬂ)q of figvbmbnt er f erons,

whi | e exanpl es of ass erons I nc arc not limted to,
[ ganma] - i nt er they byrighibiting the function of the HCV NS3 protedse Such agents may interfere with

25  cither host or HCV viral mechanisms necessary for the formation and/or replication of
HCV. Inhibitors of another target in the HCV life cycle include, but are not limited to,
entry inhibitors, agents that inhibit a target sclected from a helicase, a NS2/3 protease and
an internal ribosome entry site (IRES) and agenis that interfere with the function of other
viral targets including but not limited to an NS5A protein and an NS4B protein.

30 It can occur that a patient may be co-infected with hepatitis C virus and one or
more other viruses, including but not limited to human immunodeficiency virus (HIV),
hepatitis A virus (HAV) and hepatitis B virus (HBV), Thus also contemplated is

combination therapy to treat such co-infections by co-administering a compound
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30l nhi bitors of HCV NS3 protease include agents (conmpounds or biol ogicals)
that are effective to inhibit the function of HCV NS3 protease i nn mammal .

| nhi bitors of HCV NS3 protease include, but are not linmited to, those
conpounds described in WD 99/07733, WD 99/07734, WD 00109558, WO 00/ 09543,
WO 00/ 59929, WO 03/064416, WO 03/064455, WO 03/064456, WO 2004/ 030670, WO
2004/ 037855, WD 2004/039833, WD 2004/ 101602, WD 2004/ 101605, WO

2004/ 103996, WD 2005/ 028501, WD 2005/ 070955, WD 2006/ 000085, WD 2006/ 007700
and WO 5 2006/ 007708 (all by Boetninger Ingelheim, W 02/060926, WO

03/ 053349, WHRSIr¢AO@ e, profidt DB8mOGOEh6 1eMOori2 004/ II8 28bTtor, MO1L0 AibA&3339, WO
2004/ 094452, \A@gﬁg@/&%ﬁ@lz WO 2005/ 051410, WD 2005/ 054430 (all by BMB),
WO 2004/ 072243, WO 2004/ 093798, WD 2004/113365, WO 2005/010029 (all by
Enanta), WD 2005/037214 (I ntennune) and WD 2005/ 051980 (Schering), and the
candi dat es |ct@dzr§ﬂtp§,jlsed 10 as VX-950, I TM\-191 and SCH 503034.

| nhi bi tors_of HCV. po rase include agents (conpounds or biologicals) that
are effect?ve to Pﬁ‘ﬁ?‘ %‘TI‘E"‘lrﬁ%eﬁflU%tonﬁi‘O‘&fte%uﬁuﬂ edessdheyhipinggEon. Such
inhibitors i I‘iIhleMdl@ﬁmﬂilmﬁ aply@o ﬂl@'tetﬂlda@'t}ky?de hRd thﬂQl@hOﬂMﬁiL‘ aR&fiéeoand nucl eosi de

DL oL O NSRRI 36 BXATRLES Sl IR O3 81 OV pol v ase
02/ 04425, WO l@gu@edrs45, WO 03/010140, WO 03/010141, WO 2004/ 064925 WO
2004/ 065367, WO 2%54&89@88“%&%&91 2%9:@(&%@@% é%%% 1@ L ”

I ngel hei m) . WD 2005/ 049622 an Tobacco i ;fzfg‘?fg

Togaccol) St nglodigs byt gt %@)phcrmbnmml/ ‘BEghydrgnaphtiplgdan 03/ 101993
(Neogenesi s) ,1dem 03/ 026587 (BI\/B) WO 93/ 000254 (Japan Tobacco), 20 and WO
01/ 47883 (Japan T{)hbacco,g )gqthe clinpic candi dat es BCTL 2125, HCV 796,
R1626 and NM 283. Peterm "hatgropryly” asfised hgpeingty sﬁ%f*mf’%?rgfé’f’ym"i%ﬂﬁqe\/ life cycle
i ncl ude agentr&hc(abkamngymwdEmore ribg abroghleat ﬁ~)>mlsl‘|(ahnda\' endathd embihiM@ridg0 | nhibit the
of The ricy nagi e Akl A Yot b0 A BY W NS4S, tner host o
HCV vi ral 1%@W&lﬁﬁds Heteww@s@aipybwtmot lheteﬂ@r, moaidingnpyaratdylopyrimedinsiL,cat i on of ECV.
I nhi bitors of y@d)ﬂtﬁ}@d'zolglaﬁzg@&olylnthfa%?yl Molyi, fsgoxgz)éfyl hiddRCoi Aadilldfy1, ar € not

limted to, entr itars, agents.that inhib a target selééted froma
hel i case, a @@Pé‘yl)?%?“é{b%m&lﬁﬂ iSgquinelingly ?P&?‘mfdiaWé’(?ﬁ@o@ﬁ lsite (I RES) and
agents that |th@<raf@ﬂe W|th the function of other viral targets including
but not limted t L.n an 30lt can occur
that a patient mal§a 8“10118e ﬁ?%%fnéed”% fW%ﬁﬁéWﬁB@P@‘v’@Wﬁéwﬁwmbne or nore
ot her vi rd¥sesgnd substifuted ihptgrobpls desotbed handitt, eah b enyrammatic gronpu Aeshedic ci ency Vi rus
(M), hepal ifss o ¥ dubifindelthna BRchuliEPal 1 L s B virus (HBV), Thus also

contenplated i s conbi nation eraprc)(gLI to treat such co-infections by
co-adm ni stering el?&ﬁ%)&fﬁdalkidc% Cregiliy ' as lnged pereigagfer (¢ seneatedi on wi th at

| east one of stﬁlﬁthbelbrfbhéinhﬁlﬁ hydr@ﬁ}bﬁﬂydléalfkubrmlﬁlﬁé beBteh &2 ofidBR¥pnk, Bp1 bi tor.

Definitions 5Li oware def.i i on 1; various terns used to
descri be thi g Iaﬁ@ v ondtoms respectwey xamples of C;-Cy alkyl radicals include, but

25 arcnot hmltcd to mcthyl, cthyl, propyl, isopropyl, #-butyl, fert-butyl, ncopentyl, n-hexyl,
heptyl and octyl radicals; and examples of C1-Cy; alkyl radicals include, but are not

limited to, ethyl, propyl, isopropyl, n-hexyl, octyl, decyl, dodecyl radicals.
The term “Cp-Cg alkenyl,” as used herein, refer to straight- or branched-chain
hydrocarbon radicals containing from two to ¢ight carbon atoms having at least one
30 carbon-carbon double bond by the removal of a single hydrogen atom. Alkenyl groups
include, but are not limited to, for example, ethenyl, propenyl, butenyl, 1-methyl-2-buten-

1-yl, heptenyl, octenyl, and the like,



Those definitions apply to the terns as they are used throughout this
specification and clains, unless otherwise limted in specific instances,
either individually or as part of a |arger group. The term "aryl,
as used herein, refers to a nono- or polycyclic carbocyclic ring 10system
including,but "tot limted to, phenyl, naphthyttetrahydronaphthyl, indanyl,
i denyl . The term "hetcroaryl," as used herein, refers to a nono- or
pol ycyclic aromatic radical having one or nore ring atomselected fromsS, 0
and N, and the remaining ring atons are carbon, wherein any Nor S contained .

Wit h: nt hedr ing nméteg@“@pcg ADRAYLYs l;ls&m&aih ?—&éiiéo Jrﬂergmrmfawlthedminudes | but is

not limte ridin i m, di yrazol yt

i rni dazol yl, HW‘#W‘Q%‘B‘F W‘Cé{‘fﬁ?ag%‘ ? &%@fé& ﬁaﬁpf’na%/qﬁ hﬁﬁx%léz:{o yfmepoxadl azol yl ,

t hi ophenyl , fcirbénadabbn trigl¢ibomd tynlyd remdvaiad u singlé hyaydgen dien ZRepiestatattey| |

benzooxazol I L noxal i n i nvention, an
y aﬂ%rnﬁlg g?tiu%éﬁriclugé/ lbut afe not lhrm ed {o fo?%%%%aeﬂlgﬁydw }%Jrgp)’h)ne] y

of the aryls, erbar Stituted heteroal yls -
descri bed 5Shebetymyl, hela}’nybectmyya@rfb?ﬂe{iei c group. Aromatic groups can be

substituted or unguhshh&UEE&Scloalkyl”, or "algwi(:?é’l&ﬂﬁ{yl s ubed h&blkbﬂrfers wodf " Cl-Cl2
alkyl," as used herein, refér to saturated, strajght- or nched- chai n

hydr ocar bon meardicsr Bdysy dicsptiaehRriRes C‘H}*ﬁé"’%}?ﬂﬂm‘b?%‘ﬂ?’p lespf b & and twel ve
car bon at OnB,cydl(ﬁﬂcpﬂﬁéltdéQJuynotmd) eﬁcldpfOlecyQﬁbmaﬂ'lkcybloﬁeatdl calosexiyincl ude, but

ncapentyl  newst WGk sty PXaRipebIBRARE o lH [ Pt

al l cyl r cidi cad Syolommbﬂd@plohml caelepenipl cﬁclohwvahicxc@ [2 étlhly:ptyl pddpytlo i sopropyl
n-hcxyl, oct ‘? dodecyl radicals. The term"C2-C8 allcenyl," as used
herein, refe to] ra| ht - or branched-chain hydr ocar bon_radical s

cont ai ni ng from tThe team @%Vd%aﬁ‘ie%"rf’f aE0re isloutkanyl at uspligecin, ffes 180

car bon- car bopy, Qc%rp&mcmart)&wclfceﬂ@m{poa{dmﬁg dﬂ@h@oﬁm%@g@fbmt om Al kenyl
groups include, but are not ropenyl , '

X
utonyl 1 vt Bt op e butigit s i B bl P o
term " C2- 168 ai'dldbyﬂatyyll,,cycl@ﬁntﬁ@ﬁdyd&ﬁé)&nﬂ, cycle}iegten)tl,ccyéctqcan)ghnd thelikebandnched- chai n
hydr ocar bon radl i n avi ng at

| east one cafﬁag}? tfcf‘iorP P 34( e mch@ bh%hltéﬁfegnugg cfo(];%? ngl ??%%yﬁydr ogen

at om Repr eseydaptitengl, ayclobgxayyl, ogﬂdupﬁsnyi,nmlquenylbmthah@ not limted to, for
exanpl e, et hynyl,y 1%u%eﬁ%{f%hﬁan}aﬂqﬁQ%Nﬂﬂkynﬁ%ciawlk | RGikty Bktribe@nd the 1ike.

The term "C3-C8-c - CI2-cycl oal as used herein, refers
to a nonocythPfémé?“ %IW&W‘IPF*@C §RTRy F%%l’éﬂ’hé&’i"b’b‘&?(}f‘l’?‘”@wﬁ“iﬁo"@oﬁﬁound Exanpl es

of C3-C8- 2oCy0L1@aAnicf Qﬂ)uﬂ lmhdﬁ%omdﬂblﬁmﬂa@&hat ﬂnﬁlSl doﬁ!dm'faﬁy cofip@htbpbpEybn  cycl obut yl
cycl opentyl, cyclo and c 00C | es of

clo ent
C3- C12- cycl odlPR§Ihy ﬁ'rﬂg’f’Pﬁ@E‘s X‘ﬂlﬁgé% oﬂiﬁef‘ ft‘ﬁf’d Ottl%f(t,ofmg’pap%%py'f)%&cl obut yl ,
cycl opentyl, ceyt aleexybre uintscoymlsam[atnge g.] dohtdpingdlor triglediotiols. dypaliphatic

group may be straight chained, branched or cyclic and preferably contains between about
1 and about 24 carbon atoms, more typically between about 1 and about 12 carbon atoms.
25  Inaddition to aliphatic hydrocarbon groups, aliphatic groups include, for example,
polyalkoxyalkyls, such as polyalkylene glycols, polyamines, and polyimines, for
example. Such aliphatic groups may be further substituted.
The term “alicyclic,” as used herein, denotes a monovalent group derived from a
mdﬁocyclic or bicyclic saturated carbocyclic ring compound by the removal of a single
30  hydrogen atom. Examples include, but not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, bicyelo [2.2.1] heptyl, and bicyclo [2.2.2] octyl. Such alicyclic
groups may be further substituted.
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[2.2.2] octyt. The term " C3-Cgcycl oal kenyl " or "Ca-Cr2cycl oal kenyl " as
used herein, refers to nono cyclic or polycyclic carbocyclic ring conpound
havi ng at | east one carbon-carbon doubl e bond. Exanpl es of

C3- C8cycl oal kenyl include, but not Iimted to, cyclopnpenyl, 15

cycl obutenyl, cycl opentenyl, cycl ohexenyl, cycl oheptenyl, cyclooctenyl, and
the |ike; and exanples of C3-Cl2cycloallcenyl include, but not limted to,
cycl opropenyl, cycl obutcnyt, cycl opentenyl, cycl ohexenyl, cycl oheptenyl,
cycl ooctenyl, and the like. It is understood that any al kyl, al kenyl,

al kynyl and cycl odhdégs fiisicarcycligéechitiextclbaiyi qan b:amecahtsmhdﬁgeabm ad i phati ¢
group, an al iggddi6a ﬂfn%’(ﬂna% nﬁg (Q%tb? P&lng&llC%TOQE) %«%ﬂs  Sere g# Lgpatic” group

is a non-aromatic noiety t contarn Pnati on c¢ar bon at ons,
hydrogen at orfé'8 SHEFFgRARS! B’ﬁ% Onf‘ob@gﬁg?éﬁm “Fﬂqu“é‘g‘én seteted frpre pxyatrpsnéfur and

optionally condaitbgenTE) @éh iRt dah Se éﬁfura%'&%@ﬁdéﬁtﬁ%ﬂe@ﬂt) fe- ngro erd@ybl € and/ or
triple bo may, be strai ght chai'ned Eranched or

hatic rou
cyclic angpprgﬁgp%ﬂP§1@HWW’ finailghe paidtred G¥\ ke mirogamhelEIoMm M car bon at ons,
nmor e typi cal loptibveliyteqnatatieadt (vla@mmthamémagam@ﬁbdmm&taa%mat?@n@ addition to

al i phatic hydpogamuhql, Rhatic for exanpl e,
polyalkoxyalkylgaﬂgug % %ﬁm Ry fgﬁgdq% nwﬁ gﬁ?p%%@ and
pol yi mi nes, ﬁ@ﬁu@%éd%W@“mgmwﬁmahwWWa@wmmgnbdg@mmaywbbmkdnthéf substi t ut ed.

The term " al ideysihicCpyrrofin e IREHOLES R group derived
froma nDQPCyC|Iéﬁ£fZHBICS%?IC sa¥ﬁ¢§¥%gﬁ§afﬁzual c %?%Eﬂlknpound by the

r enoval a PYrH Rl 1%%%%L%¥dﬁ¥“€%@%éﬁ&@ﬁ*ﬁﬂdﬁ@deWt not limted to,
cycl opropyl, mmbﬂidmw&umowﬁiynpﬁmﬂﬁmylpaﬁake@agaswh,rylbs&){ﬁa&oc{yaa@ 1] heptyl,

and bicyclo f 2 alicyclic groups may be further
substi tut ed. g%u&”mbbgﬁmxg'lﬁgm&ﬂeterocycllc or "heterocycl oal kyl" can be

used i nt er changedlsk femfrgbytital reé«tzlsmsubatltmbnbarrﬂaﬁﬁdeﬁtréﬂlaagneﬁfofandﬂi - or
tti-cyclic gpRlprthis&d cf?é’(%tt}%rpgdr %ra% %h)eregr?\gnl sruf)sgglelﬁys(gh? ing an&I L

one hetergatﬁnllndeg ent | rom ox ni trogen,
(ii) eacH gited ferBntle 5 BeogdﬁﬁﬂéﬁéﬁﬁﬁwﬁGﬂéaﬁhhé%eﬂﬂémmk&wdhe ni t rogen

and 5 sul fur ahiab ebsc@ah@mma. ORbIPNAH- &z-aedu@ﬁyldmag csfalkyayx LRR-¢) trogen
heteroaton1n§¥ 0 t|o % Pgﬁ%%atenlzed V) dbove fings may be
fused to an afol éry Egogy - ]P“é‘ﬁ%ﬁy ’r‘?“flt]@’laéi“@rrs are carbon

at onms whi ch mwyhbsmpﬂmmanaykmmﬁxogmhs;ﬂhmhedbiﬂamaggamtgtgM@Wfpterocycl|c
groups inclu } nat I idin
pyrazolin 6@% ﬁﬂgk ﬁ Egbngw'ﬁ?%amﬂ$@%§§ﬁ g&ﬁ§% ngﬁ ‘peri di nyl
plpera2|ﬁ§I é%é%ﬁ@ﬂhvrCﬂﬁfbﬁhi%MWUHHQDGﬂﬁhphmM&myuxolhmaxnm}dlnyI

i sot hi azol i dhdi%aryl qa(m%@ﬂobﬂ)@amﬁpwmﬁﬁz baﬂﬂyck,Ma 1L @E)ﬁﬁtﬁg%f ofuryl . Such

heterocycllc 2 oups er _subs

"subst it ut ed® gfé¥§”1§2ghﬂ@@V&6¥Fﬁﬁcb9nﬁﬁﬁ§Béhd%ﬂﬁLﬂ@pﬂéﬁ@hent of one,

two, or thr e&tmmmceNHme&heydbymppmzqane@@@pCz bolakeMRSt i tuent s
rotect ed hydroxy,

'_ @?d' ng, bykpn W yn¥ biogfg) tcg.r:,z-cyuoalkyl 068 4 boco; o Ohest

25 hcterocycloalkyl 'OCONHQ, -OCONH-C;-Cyz-alkyl, -OCONH-Cs-Cs-alkenyl, -
OCONH-C,-C-alkynyl, -0 CONH-C3-Cip-cycloalkyl, -OCONH-aryl, -OCONH-
heteroaryl, -OCONH- heterocycloalkyl, -NHC(0)-Cy-C2-alkyl, -NHC(0)-Cy-Cs-alkenyl,
-NHC(0)-C»-Cs-alkynyl, -NHC(0)-C;-Cip-cycloalkyl, -NHC(O)-aryl, NHC(O)-
heteroaryl, -NHC(O)-heterocycloalkyl, -NHCO,-C,-Cyz-alkyl, -NHCO,-C;-Cg-alkenyl, -

30  NHCO;- Cp-Cs-alkynyl, -NHCO,-C3-C1-cycloalkyl, -NHCO,-aryl, -NHCOz-heteroaryl, -
NHCO:3- heterocyeloalkyl, -NHC(O)NHy, -NHC(O)NH-C)-Cjy-alkyl, -NHC(O)NH-C,-
Cs-alkenyl, -NHC(O)NH-C2-Cs-alkynyl, NHC(O)NH-C3-C;-cycloalkyl, -NHC(Q)NH-
aryl, -NHC(O)NH-heteroaryl, -NHC(O)NH-heterocycloalkyl, NHC(S)NFL, -NHC(S)NH-
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am no, oxo, thioxo, -NHGC -Cl2-allcyl,-NH C2-C8-al kynyl, -NH C3-

Cl2-cycl oal kyl, -NHaryl, -NH heteroaryl, -NH heterocycloal kyl,

-di al kyl am no, - diaryl am no, -diheteroaryl am no, -0-C2-Csal kenyl ,

-0-C2-Cral kynyl, - 0-Ca-Cl2-cycloal kyl, -0-aryl, -0-heteroaryl,

-0- heterocycl oal I cyl,- 20C(0)-02-Cs-al kenyl, -C(0)-C2-Cs-allcynyl,

-C(0)-C2-C12-cycl oal kyl, -C(0)-aryl, -C(0)- heteroaryl,

-C(0)-heterocycloalltyl, -CONH2, -CONH G -Cl2-al kyl, -CONH C2-C2- al kenyl,
- CONH- C2- Cs- al kynyl , - CONH Ca- Cl12-cycl oal kyl, -CONH aryl, -CONHheteroaryl,
- CONH- het er ogyal, pﬁi;h,yNHccs)m Clakdndt, arLIInycS)NH OOCRHIGRY GO KB Y, -

"0000. 25 heterVEgHIa IO gt D DR Sy OO et eroanyt.

- 000N - | - C2- Gatmbjcmaytyl NECONE)NER; EICHNKNI - cwl@ylcaﬂﬂﬂ@@mw@ cycl oal kyl ,

i 333“53 S b prﬁh&h@&l 0‘38*1%?8%““?‘% i{ﬁ%’y@qgg{) méz cs al kvoyl

- NHC( 0) - C& cwwabwawy FNHCINEQ{IGetamoy, - -hefracpdieptty
- NHC( 0) - het engeykg@l Lyl aucyi\":_éb}%‘]—]%r@g@lk MNHCNHPO,-NHEGRyI, -C2 Cs al kynyl ,

hot ((a:%cf/:il ccﬂalz (I%l O-aHkxlch wé‘é%*mw @J%EBE‘% %’ﬂ% *hﬁ@@) N C2-

CSNH?:l( g)e Ma % Nl)dwﬁ,l_ o kyowau{yk et oF ﬁwm@m’zcwwfjfmlcw :\IHC( S) NH2
- r ter )
_ NHC( S) NH- y e i&%ﬁt Rﬁﬁz@f ?Eﬁf{‘p ES‘IW%@ %@%ﬁwg}%‘ﬁﬂ G CB-al kynyl

- mg(( % mr?e ?C(ﬂmmﬁyﬂhgaglbglkyl -sq«‘ﬂ% S)zMHcyar §10) -Co NH@K@)"NI—(;;F%?EE!;M yl,

) C otyctoll

- NHC( NH) NH- gl Sﬁé A ’NW %ﬂ Hl\(lwér Cl2’¢c cl(%@gjf o ? NH?:(MNH) NH-aryl |
~ NHC( NH) NH- heS@zI\&hr-,Spg H—Nt C@(amub 192 NH CarCorlkenyh A1~ CrCarallynyl, -

- NHC( NH) - C2- Gy, Rtk ey Gycro!;ﬂia@( NN Ry Crsml M MYtk roary 1, SOBENReG3cGdIRg,cy c loalky 1,

O NI o ab g SR et HOP Ce R B0y

- C( NH) NH-133- Gizaoanml.pﬂs&ydryl NESNEHh Mo aylyINHSOEhdulhciitbatkat, eCroNHy -, -

é(()gg NaNlca-zhm%%ﬁr%l ka¥)§?11831 S&qur?a%% %e(r%{rﬁﬂlgx hc(t)eg)rc%(l&ikylczg 13- al kynyl , -

S(0) - het er oc;pwmdmpblyals&mmz»olya@mw@oxm@om wpthoxyeBepNSHCS: or al kenyt
- 802NH  C2- C§- a4 k y@{ §- Cﬁ@ggmgh ogcgéf El' ssa@@/ O§Cb§%@r \ -,

- SO2NH- het er oar y het er ocyc -.NH ll&% I k |,
- NHS02- C2- Ca-hietoarytS- hetewﬂeaéky r mEthy ARy Y st ¢ ary 15 eyel oal kyl ,

-NHS02-aryy , reldda9%; h@n@mawike cmmbimcm;semaycl oal kyl, -CH2NE2, -
CH2S02CH3, -aryl, -ar ef.eroar ter
en,C%qs%dtatr e¥e6§ tP gﬁe{}i%lﬁyorl e

-heterocycloalkyl oxy pol yal koxy,
- met hoxynet h&xymne mtnh@»ycexbh@e(y, -SH, -S-

The term “hydroxy activating group”, as used herein, refers to a labile chemical

moiety which is known in the art to activate a hydroxyl group so that it will depart during
25  synthetic procedures such as in a substitution or an elimination reaction. Examples of
hydroxy! activating group include, but not limited to, mesylate, tosylate, triflate, p-
nitrobenzoate, phosphonate and the like.
The term “activated hydroxy”, as used herein, refers to a hydroxy group activated
with a hydroxyl activating group, as defined above, including mesylate, tosylate, triflate,
30  p-nitrobenzoate, phosphonate groups, for example.
The term “hydroxy protecting group,” as used herein, refers to a labile chemical
moiety which is known in the art to protect a hydroxyl group against undesired reactions

during synthetic procedures. After said synthetic procedure(s) the hydroxy protecting
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G -C12-al kyl, -SC2-Cg-al kenyl, -S-C2-C8-al kynyl, -S-C3-Cl2-cycloalltyl,
-S-aryl, -Sheteroaryl, -S-heterocycloallcyl, or nethylthionethyl. It is
understood that the aryls, 20heteroaryls, alkyls, and the |i ke can be
further substituted. The term ' hal ogen,"” as used herein, refers | oan
atom sel ected fromfluorine, chlorine, bromne and i odi ne. The term
"hydroxy activating group", as used herein, refers to a |abile chem cal

noi ety which is known in the art to activate a hydroxyl group so that it
wi || depart during 25synthetic procedures such as in a substitution or an
el i m nation resexptas described kol way tofsclivyieklyorempbved cHydvad progciiip@uppd aacl ude, but
not limted tiggo t I f Ig,ﬁ_@; phosphonat e
and the |like wmygﬁa%degcgz%ﬁ%e&%@ ﬂi %@%ﬁg&@'dﬁ\? Pl erein, refers

to a hydroxy %ﬁw@%@m@u@wwd@m@n Widgy éeltsiwoaxt‘i’qﬂg(@?%up, as defined

above, incl ummplammy@&;@l prbt@@iﬁé ab&hs ntcruué ]L%Xy[‘%@mgﬂ Ritrobenzoat e,
phosphonat Lé?’)ﬂ’ for,. ex roxy protecting group,’

as used heteih 18?y§arpﬁy§g%wp%%‘éﬁr@é¥l WF‘W&/"’W%WW@W&MOV\M in the
art th 0 prot ecmetlapxyp;ﬂ)mj)k,yért @m@mrbamllmfopmdﬁ&hyl Q@hé@ﬁﬁ&ﬂoﬁ{]&rbﬁ@nl ng
synthetic procedyr i t t he r oxy

prot ecti ng grou%cgg &ceubgré"g’zﬂ(erel Eﬁ%bﬁlﬂeycar ‘1“%(“,% ﬁ'\(?é'l)yi?"fca%égd Hydr oxy
prot ecting graéﬂwcﬁéonkh@ﬁml faumylhehloagatetdstaflabematil, tmdtog@mn,al I y in T H

G eene and P VWi ShenZob Ot 8k c) 1.3rd edition,
John Wle &%g%nsya I\iwe o? aﬁ}t} t\b%y Q%ﬁ‘ihiopoe@?lgﬁmg&th@gw pr ot éctl ng groups

include b zﬁ%ﬁ%}’&é&’f?@ﬁ?’ 3“E y'53rh“fef‘ﬁb"’é‘ﬁ29qn@5ly)éfa“r bonyl
4- br onobenzylmmgﬁfeMIa;pheny&xemﬁl; H{p}@ﬁbﬂ@&yﬂ (QP&M)C&&JI& Yy, mght;%ﬁ@r bonyl ,
tert-but oxycar\;}lalop‘ix1 et z%g gl ???%% hen thoxycar banyl ,

2,2, 2-trichl o0&t hoXyCarbéh fy ¢ YQ EIRA h?oxycar bonyl |

2-furfur yl ox;(walethmlmwl)eﬂmdymyﬂhﬁmy@mmmmm paa:tatuyﬂesulfﬁm mivydihy il or oacet yl
trifluomacety t 0 t-butyl.
2,2,2-trichl oé%lggsﬂﬁ ng%;{@ps’g% aﬁd Si %(L% ﬁé%dm)i}pﬁt%%égm fhr% pr openyl

3- et hyl -153 PE?ﬁftnéﬁy"lnﬁonaqf? apptyl (ﬁéPFZS;(O)CHdr@ﬂZOWE{Bh‘UXWI @hdphenyhnet hyl ,

tri phenyl met hythetfAsityit(yis or-SietH Ny dr of ur yI rret hoxyrret hyl , met hyl t hi onet hyl ,

benzyl oxynmet hyl, 2,2, 2;triehl omel hox
(trimethylsilyll &R mEPRSHC by gt 49 91F?r‘c‘iﬁﬁ?femTﬁéﬁéﬁ@@l%ﬁ@@f?ﬁ?‘bnyl

trimet hyl si | with ahydredypydtesiidgyprqup;tas ﬂéfﬁ&mmﬁyinﬁhdlb@bﬁnzaﬂphcélﬂe like. Preferred
hydr oxyl pro r.the r vent| on are acetyl (Ac or
-G(0) CE13). ttﬁrg‘?metégﬂﬁy‘gtﬁ%&y{ %ft 3"&%@%4 PREE Y broni th| silyl (TMS or-Si
(CH3) 3). Ct%ﬂi ey dtopy m@@mgwphy@luwyeré&n aderus edroheietyigmupr efers to a
hydroxy gr OUthﬁﬁthﬁ&i*rﬁgﬁl\é‘mttQcﬂan@yﬂgwlc&ﬁ%l%tahﬂﬁcg | oilog?c% defined above,
ylsily

i ncl udi ng benzoyl , acet trimethyls tri net hoxynet hyl

groups, for BYXEHAPIE aWPh‘E“&%PHF“ﬁ?‘d’PW i)?%éﬁ"ﬁ@“@%b‘%thehﬁ;@“&lsed herein,
refers to a Qfoolsrmfﬁ't ShidDsyaubigdic Wabedbredss ths APk yipfodiul Brod ds dbsRrikehagigg t he

ransi ent - mane e BOG T el B bR G Rl PPy redes Pty said |
synt het i @Spr boedar &¢ &) gre ddweibbi/gnoaly ipKonleth §. Yoo ipodnsysdesictlialied her ei n must
g?oﬁggag |S e Obulifed Ibé"ige&) ?ﬁ}ﬁbg £ ¥ gﬁa?@ﬁyceg{cﬂl&leﬁcgs bYiQe SWQarce)fy prodrug
Dekker, Inc., New York (1992).
The term “amino protecting group,” as used herein, refers to a labile chemical
moiety which is known in the art to proiect an amino group against undesired reactions
30 during synthetic procedures. After said synthetic procedure(s) the amino protecting
group as described herein may be selectively removed. Amino protecting groups as
known in the art are described generally in T.H, Greene and P.G. M, Wuts, Protective
Groups in Qrganic Synthesis, 3rd edition, John Wiley & Sons, New York (1999).
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25 known in the art are described generally in Kenneth. B. Sl oan, Prodrugs,
Topi cal and Ocular Drug Delivery, (Drugs and the Pharmaceutical Sciences;
Vol une 53), Marcel Dekker, Inc., New York (1992). The term "am no
protecting group,” as used herein, refers to a |abile chem cal noiety which
is knowmn in the art to protect an am no group agai nst undesired reactions
30during synthetic procedures. After said synthetic procedure(s) the am no
protecting group as described herein may be sel ectively renoved. Am no
protecting groups as known in the art are described generally in 1.11,

G eene and PrGm Ms oﬁ%{u&a ﬂ?étéﬁnﬁgﬁrbﬁﬁﬂ irfchud) PR ateoingRdioct-tHymydasbenys, 9- 3r d
edition, John Exarrpl es of am no pr ot ecting

groups i ncl uggmeng ethﬁ?‘yéar ‘B‘tyl %Ier’ﬁ?'l?’éyaar? ((Slylg?n% B%ycar bonyl , 9-

f 1 uor enyl nmet hoxy ciae kem$ikaving grony'| roseysceiniptional grma)wdatmhe/hichk@be The term
"l eaving gro f Qo whlisha kUl 0e di spl aced by
anot her funckﬂg%1 gﬁ% ér%gﬁerfﬁhrg%ntap%?n%r?g%&gu %?Ps?tutl orn rlea?:tl ona such as a
5nucl eophil i oudrapislia S!lhﬁtlfumn reestion. iByriay Biexpaple. arpeasoitipt 2 vine e ent at i ve

| eavi ng gr ouRg hOGldddl Gromb b iB8do REBIBuIARR chiGPRuBY, SlP &,m@yllué Gi3ilate St er -
groups, such as nesylate, tosylate, brosy late and the |ike; and

acyl oxy gr oupesylayapryiale a%@? ey and pexlgxy ggPRsAER ?ﬁ)?ff’%éﬁ‘énﬁ%oa?mﬁ

The term "pret:aedied am no,"” as used herein, refers to an am no group
protected 10 with an api no otec;,tl ng, group Viuted The term
"aprotic sol vent hﬂheé?gn ﬁ%tﬁctﬁﬁéfné “sg er s t]reoféa&oqg %@ﬁgr Qrﬁg S relatively
inert to1pr ommxaazmno/protyqnnggleupasrddinefamovmg as a proton-donor. Exanples

| ncl ude, butar e figler it ofu@ 1&69@"agxs@agaam%mwanmlmwy and tol uene,
for exanple, hal ogenate rocarbons, such as, for ex am%l net hyl ene
chloride, et hyttémotermcbwtm@ neHFEEGE BPIRiOn-16505 fiFepples ipghyds, “haé‘f‘é?ocycl ic

Cogpogﬂds Suﬁlﬁeﬁ@ h(yjr@r@{aﬁﬁi@ﬁ{éh @shekagé a@hmwn@fweampamﬁlamgewhygpy[] rolidi noge

and ethers such as die et her i.S ych conpounds

are wel | knowreabpriggh @kﬁo’f Pageif: r’i’wfl‘léfﬁnca‘}}‘[gné%ﬁtgﬁﬂe)aﬂoﬁ‘% ' Pe lorg 888 ous to those

skill ed i18 t hgi a¢ like ReRtocydiid borhpadusls, sechlay,dortegantple, wiratydrosm ¥ eof may be

preferred for ecific co d ndi ng upon
nggmglp% lidifione I”ﬁ%tﬂ g?t*c’higsddl ﬂglg&flér Iﬁé{’ﬂb‘l&rhétﬂ‘?&her SR&

such factors sol ub en’ts reactivity of reagents and
preferred tenqmroandalaemlihw@mfheﬁe%ﬁmthemPul‘ilﬁWélrbe&P‘é‘?}\ﬁ?s*P%ﬁs of aprotic
sol vents may fslgﬁedfmg@h b M@@ﬂi BIvelES s thmp.@pﬂfespmaému for SReGiL al | zed

nonogr aphs, exanpl e gani ¢ Sol vents Physi cal 5pgﬂ_t1 and Met hods
of Purificat |C@np0u%ﬁndéﬁa°t‘°@dp‘il%‘s B Pes G RgUPRDR Steh 3’8‘?’5?5 olp ‘%‘1 I, in the
Techni queg ofreaga@me&hmy &&ragm aﬂ@;ﬁl&medhﬁr}pe&tuﬁﬁﬁlfgps MY exath@BOFur@d&The ter m
"protic solvent' as erein, é% S to a %o xﬂ% fgstorfends to provide
protons, sucHISessigy o pﬁ"é‘ﬁéq venis giay RS H‘ﬁjllléorg?f’é‘i%anotfy hano pr opanol ,

i sopropanol , sjdiabdadmondgraphst ﬁme)dampla rpdnipcSol viek Sicat B lapemiMetbgde wel | known
;?t t P(f)l:lte Isﬁ:jlol? L?ualﬁlc%rgloﬁ Qﬁl ar %ditec?‘[;sg]ohﬁ Avﬂlhdlckt?zﬁalo*@gl' ﬁlﬁtht‘: 015k' Iled in the

m Xt ures ereof may e pre erred for
speci fi ¢ com@hemistsy Seriek, J‘OQJaMllﬁbﬁSénﬁnth%@\s dependi ng upon

25 The term “protic solvent’ as used herein, refers to a solvent that tends to provide

protons, such as an alcohol, for example, methanol, ethanol, propanol, isopropanol,
butanol, t-butanol, and the like. Such solvents are well known to those skilled in the art,
and it will be obvious to those skilled in the art that individual solvents or mixtures
thereof may be preferred for specific compounds and reaction conditions, depending wpon
30  such factors as the solubility of reagents, reactivity of reagents and preferred temperature
ranges, for example. Further discussions of protogenic solvents may be found in organic

chemistry textbooks or in specialized monographs, for example: Qrganic Solvents
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30 such factors as the solubility of reagents, reactivity of reagents and
preferred tenperature ranges, for exanple. Further discussions of
prot ogeni ¢ solvents nay be found in organic chem stry textbooks or in
speci al i zed nonographs, for exanple: O ganic Solvents Physi cal Properties
and Methods of Purification, 4th ed., edited by John A Riddick et al.,
Vol. Il, in the Techniques of Chem stry Series, John Wley & Sons, NY,
1986. Conmbi nations of substitucnts and vari abl es envi sioned by this
i nvention are only those that result in the formati on of stable conpounds.
The term " st dihysital Praperties e glp pf aibre At cl.cedgairydohmds Riddick br ghppssess s
stability suf peYo) i i ins the integrity .
of the conpou\fr’ldéq¥ mﬁ%ﬁg}&lrﬂééegg&en - mybcntyi{ ?ofhﬂ lnilﬁ tsgﬁgblgghfg% for the
pur poses det ai | edc?fél?l’é\“flwls(oéﬁ’és’ﬁl‘fueptheﬁdaf?@mqsenvmongﬂt}‘pmdﬂa@tl%af%mﬂﬁ ni stration
to a subj ect )those that resull hﬁhesﬁéﬂ{ah&%f%@ﬁie 6&%@&&9@%»3 fARN“s0B1E aPAEAlREh, f rom a

e and further purif by a nethod such ‘as col um

reaction u

chr omat ogréap I‘fﬁé’m A CQH‘P?}P%ss‘glt]?@oﬁﬁeﬁa'iaHll‘i’G‘tfﬁflﬁiﬁ{:ﬁ Ygy appjactugand which

recrystal | i zatdinsins thelategrpoftite (ﬂﬁlpdidﬁﬂ} foa b ediididnt pdied shdnlelert wafhlifeam, furt her
net hods of sypt t he, co re| be evi dent
to those of drdr %g(riéalpghﬁnfm eﬁ Wﬁefaap%lr o p,&)d’hg?c%né?‘ ?l}ﬁatl?rhtga\%a4acﬂ%us synt hetic
steps may be per f'&remheﬁlmedammmm@rqmabeesemdm rectigrigstretod fyithee t he
desired CO”P%HB’&bgM&B@é&oﬁas%ﬁmn%ﬁr&){at&g%ﬂ?fh%gﬁﬁshx%ﬁa pi@dnd protecting group

met hodol ogj es (protection and dcprotection I'n synthesizing the
conpou n&s—;bdeégﬁ-%@%ﬁ@&% rsstvaipllizatian e Gambe ‘ﬁér ceipted byihe skifled agépan, fyrder exanpl e,
those such asnetR8CHTisH@sibife Re cdutlo@ of theFIRNBNEIAGE Wl LOEE@R t6 those of

Transformati on 1999 G een d P.GM Wns,
Protective G°OUEY S?ﬁl '@'ﬁﬁw%&@’ﬁﬁgeé? ‘éar‘g?’sdy‘%cm Stﬁpéﬁﬁysw g?”’ﬁﬂﬂ‘ Bons (1999) ;
L. Fi eser analtivhatdc@sac oFbrdses gianite deEireasahpbuﬁeBagﬁﬂteSc dheisty gani ¢ Synt hesi s,

John Wley a a of
Reagent s For 0y iaRioh gl plotccAlibynp BRI (rfubilo GRELRAGRER B O ent
editions 1t5her"é§¥flthemmg wemp@mﬁq describgdeherein agpcknorgeig fl}?éﬂ@iﬂhnd@ﬁéps to an

ani mal . Pref %ﬁ@mcythbmwms EBkritkink. msamomd}%esw@beéa@le aRhformBnranmal is a
human. Asubjgl Iso refer to for exa dogs, .cats, horses, cows,

pi gs, gui nea“pigs) P EHE (5P% osWa Rereraad P W%ﬂ%%%@&%@ﬂt hi s

i nvention rra)ﬂxﬂﬂ_wdltd edlnbwll@wesam@9gpmrrwwrlaﬁm Hissackitsonati ti es to
enhance sel egfl v ol operties |cat|o s are known in
the art and :%raff/ellgﬁ%u _ &gasnelr&%gﬁr&% Boﬁré}vela g I(z 54)63[}d Hétation into a
gi ven bi @Pogicéalincadope ; i dbhndwwgtlda%qns ged.read nervous

systen), i ncgmgen@g@gong%@e&abl i ty, increase solubility to allow
adm ni stration by i nj ection, alter netabolismand 30alter rate of

excretion. Thbe tep ryBigr oI vasidisieingefers ineinapimale Brefcanbly thrainest isgor e

asymmetric cenigas maprefeﬂaaygiemmmas@ahmaanarsauj&nmosefexdtoamer eoners, and
ot her stereeiso

t t f absol ut
st er eocheni st} eaés 8L If"\’jts g‘?)rFes’(%YsrgP rg“'ﬁgaW%)fnS%gPrdﬁr_]“}“h%p s gm ﬁoso e

25 The compounds of this invention may be modified by appending appropriate

functionalities to enhance selective biological properties. Such modifications are known
in the art and may include those which increasc biological penctration into a given
biological system (e.g., blood, lymphatic system, central nervous system), increase oral
availability, increase solubility to allow administration by injection, alter metabolism and
30  alterrate of excretion,
The compounds described herein contain onc or more asymmetric centers and
thus give rise to cnantiomers, diastereomers, and other sterenisomeric forms that may be

defined, in terms of absolute stereochemistry, as (R)- or (S)-, or as (D)- or (L)- for amino
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acids. The present invention is neant to include all such possible isoners,
as well as their racemc and optically pure forns. Optical isoners nay be
prepared fromtheir respective optically active precursors by the
procedures descri bed above, or by resolving the racem c m xtures. The
resolution can be carried out in the presence of a resolving agent, by 5
chromat ography or by repeated crystallization or by sonme conbi nation of

t hese techni ques which are known to those skilled in the art. Further
details regarding resolutions can be found in Jacques, et alL, Enantioners
Racemat es, apgisReaOirbket Giventioh dAkbant\ inayds?auSﬁHn@osslm Bsbiners\besll dshieirco rrp 0 u nds

descri bed herein cont al ol efi ni bI e bonds, oth
ot her cent er 2°FHC SR ?:ur%l an)tp VISOeEs [ QP ﬁ%ome@?\% éeg)({‘]{(‘%lrv hervvl se it
is intended bﬂmﬂlytabt@eqammnﬂdsm mcmledmle dbmtlbndlibianetﬂz'@@m@qr&cemsfyorrer s or '

cis- and trapgs, LSHIGIShibd & a&edamm{h@g&&n& of Erel e @y al so i nt ended
to be included "fautorers may e I n cyc or acyclic. “rz‘he configuration of

any car boh- cwmmhbbréyw%edaﬁﬁ@ﬁmtwgOh'é’rséi“ﬁc ingln@Etes for conveni ence

only and is Q%l({u&tmgﬁﬁjel&gwﬂiﬁﬁﬁ(ﬂyﬁél@d%tMﬁ Fertbabtaladfabdiy ati on unl ess the
text so states hus a carbon-carbon 15 doubl bond or ca on- het er oat om

doubl e bond Efepptiopsen &s fpedia facayes keq/e 108 r ans, or a
m xture of tbemtmeywsammsnommuheaompounds desbibediisoain tvetipiofefiniche t er m

" phar maceut i Sﬁkﬁaﬁﬁegf’ E%satrrat}% (gr ofhrere cereltgss 0E$eoﬁlm9§£ﬂx‘§12!:t}ys an\ﬁmﬂgs@ are, wthin

t he scope of contact with the
ti ssues d0 hepeeifial cmlmdwxlseommtmm&tshmomh@mﬂs inehede oth Bxrikd gagmelyierj t at i on,

all ergic 20 [£SRONSE. - aﬁéﬁﬁo&l%%k@m Al EuGRTTRRSEALS iMbldbd @ bs easonabl e
benefit/risk ratrio. rmaceut | cal |y acceptable salts are well known in the

art. For exaigluged. Jauymergmayype in gyoligpr acﬂélgc?‘lelﬁé'f SHRUAMPERETEPYEI |y accept abl e
sal tE in det @drlljon'dﬁub]e 13[05 p%@@ﬁ%ﬁlﬁﬁ;'se@ﬁdd%&e&,exgl&ﬁe orﬁyz:]jrﬁls(rﬁgl]cﬁ%hdef[i The s ?| Eﬁ
can be prepared . in situ iop and, puri.fication o e
conpounds  of ‘%t KESIFEATIF @%“"é‘é 3’(“’3}"’3)?“3 "zitF‘i‘sﬁgcarPE L% pase
function1gi thmﬁle%ﬁdmtcﬂbdnawtef@am daulﬂe:bcohd dépaniptbgsriytheohas mecewy i cal |y
accept abl e sal tssn; rpscjn kmt%%thg%‘{f%&'ﬁ?le@%ﬁ)ﬁd to, nontoxic acid addition

salts are sa am no h |nor$an| c acids such as
hydr ochl ori ¢ aC| d“xs umﬂdwmbrfbmem axbmulacth@gqommwélea@ eefers Qs 28 aci d and

perchl oric_agith G, WHrlfInAcGRYF oufhlfcadUbinchS BRI busd hicthudiiei ¢ aci d.
tartaric acid, citric acid, succinic aci mal oni ¢ aci aor by using ot her

met hods usedtte fissepeof Bypang gddowes animpls wt E:‘f?&\‘?g‘@x““’é‘):‘ﬂ“éarmbﬁ FHfceutical Iy
accept able sakfonsd A€ Iy drs, aﬂuute @ferefaiatel vihi atr€Gonalie beaem/pat @tio. al gi nat e,

ascorbate, a rtate, enze esul fon be Z0 Dorate,
but yr at e, caﬁ%ﬁ‘ﬂ"fcﬁ‘ft@a“ycaﬁ?% F’I’r?)hvg@%” 5 r{atF%f exa ﬁen][%aﬁeé I’%pl onat e,
di gl ucon at eql. dhsd&»eyﬂhmnﬂabmm,uy adckpaabiessalts 1f1 éettmlatlé Phafrmpqmtcel Scienarnbéit e,

gl ucohep ton, 35 §19 : g'ﬁee agﬂ%{?%ﬂ;} {%dz S%H Qﬁe?malhs(;)mﬂoc‘r}%& gl;rfﬂcatﬁﬁpt anoat e,

hexanoat e, y- et hanes fonat e, lactobionate, |actate,
|l aurate, | aupfiﬁhe mpf)mdeofthmmv@n PretPreEtcl byﬁﬁcwéﬁeéree Rise Faslios Mtk Bnat e,

2- napht hakengguhi %ﬂﬁ@amdeQQﬁﬂléH%?ﬁ)anﬁHc&Lﬁl@él@,ac&lbtﬂ%tselts ifokalk, e 2Rl M t at e,
panpat e, pectinate, persulfate, g % &I’Opl onat e, 3{12 “&Fate%l €| crate,

pi val atc, pr Bﬁlt%%t“émo’g?@*adra&fhg‘m%g (@t} {1p gaprifotmed pyitp foggani  hi ocyanat e,
p-tol uencsul L aDRL 25 HERBBAORIIE hydvabkeii Qioi, pisitsric afdsut it dcid lesd

Representative I kali, or. .al kalin rt ts,i . ium
lithium pot B%rgl} 301831 ‘@lﬂh(?ﬁamr?aﬁlﬁsessu?h uar%q':%?lé&% ﬁﬁélc agd tﬂ-&h&'&ﬁ%?ﬂﬁ!
phar maceut i cadid, yuammpﬂatnhdoraam(borbncdmzdéher netbils agohindlor drigueh 23 9Nt oxi ¢

ammoni Ums,qu r %g%béé{lﬁ Ie %ia%alg%lugpﬁmfagrnaﬁqmuétong counterions
such as ﬁgl i %EC%gtﬁgd?ﬁgm carctgg}g c% e, fate,
adipate, alginate, ascorbate aspartate benzenesulfonate benzoate, bisulfate, borate,

butyrate, camphorate, camphorsulfonate, citrate, cyclopentanepropionate, digluconate,

dodecylsullate, ethanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate,
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10 phosphate, nitrate, alkyl having fromlIto 6 carbon atons, sulfonate
and aryl sul fonate. As used herein, the term "phatmacentically
acceptabl e ester” refers to esters which hydrolyze in vivo and include

t hose that break down readily in the human body to | eave the parent
conpound or a salt thereof Suitable ester groups include, for exanple,

t hose derived from phannaceutically acceptabl e aliphatic carboxylic acids,
particularly 15 al kanoi ¢, al kenoi c, cycl oal kanoi c and al kanedi oi ¢ acids, in
whi ch each al kyl or al kenyl npiety advantageousl'y has not nore than 6

car bon at ons. glEcasphemisyftep@ptvicsial lrranegt, bydsoiodi] Liddroxpetharasuomatst | i m t ed
to, formates, ;,a664RkEiSotab) rxaqmeol@aglesﬁlfat@m&we%ﬁ% e, rﬂacf&ﬁ{ ah ARnahebngEny! S

acci nat es. The tarn 'p armaceut | ca acce ta ru s" as used herein

refers to thokaarhihalpiesiionass nwmﬁtn@lt@@ﬂ?ie%wla@f pam*étema@e@ﬁweqnn%nu on which :

are, W thin theusagpehedyipapibisle, FRekpiae), pibrkd PR, prépibnhaRlcgador use in
cont act vméhthetl and | ower nlﬁ%ls with undye toxicity,

B 4
irritation® af'fef E“?F‘é’sﬁﬂﬁ?etﬁm‘éﬁﬁﬁt"eﬁé"hl‘efl‘fﬂélfonétﬁ FROPA Y HETHF #41%a r easonabl e
benefit/ri sk 4nd thelike. amaﬁre@efnfaéﬁtalkaéoﬂaﬂ{‘ahﬁd’tﬁﬁltmetﬂtsz&t@dﬁhidmﬁum,aﬁhlml | as the
zwitterionic e i b fi .t Q n f resent
Cvent o Ao A05E R by’ N STRRUNIRAR ol i PP
convertible nnclwev‘@hmpmmtbmomemmn@m(ne qgatenw ah\ylt@nmnyéslrisl)ﬁﬂ@o a conpound

of the inventd,Qbhs r¥ALd Q3 c&ﬂfef@ns@\fmh% RBHY BB, ckﬁ@@%’w‘ Mgdde art, for
exanpl e, as discussed in Bundgaard ed. g Desi Pfodr ugs, = sevi er

—(1985):  Wdgdphos OSPQQ’M(%M%%W@QW anggyy! sufonajge adeni ¢ Press
| (P 1935) ; 1o_rr ogsgaarduded h&en, the&émabhamu(cezdx)cauy abREhT bstBN GefAPP |ekt€r§$zlélﬂ{1 of
rodrugs, Text nt, apter 5,
115-165¢ 1001y DOReGnp gt Aae PR Bl bRl aosR g B REbyE PR uis
8: 1- 38(1992) ; thpanahy@arpdynd 3t a waft tHeleaf) FaitblstebteragrouBohdie der, exahfil Bbscet  seq.

(1988); Hi guchisy, - s livery Systens,
Arrerl can Cher#éga‘farh%o?%h%ﬂa& &%g}%‘:&pgaﬁgq@h nacg% )Qgés/a?gi g@ i m Mayer,

" Hydr ol ys?% | alkappic G kpgpoir, csploel%scrnelg angerliggprshiviosagids, @h\émhmiylkymre@sw}n stry And
Enzynol ogy, rﬂ&btﬁa&%ﬁt@g\éo@ﬂ@amﬂﬁmc kafls cdrBAQdns. ExamflesTd??arBJuﬁﬁ &fds | nvention

also relates to sql vates of the conpounds of  Formnu for exanple

hydr at es. 5THP§“"F’$R}‘E‘?T? ) Hmﬁ?dst% ARG ‘&??éé’%l?&?“f’?a‘&‘@’ﬂ”tt‘iscaéwla% Aosi ti ons

cont ai ni ng, afiglsneidaeds of treati ng viral infections thr ough adm ni stering,
phar nmaceut I Cal l y ?&Gc\t%g} ﬁﬁ)arrgac%ﬁ%@ tgble I’g %Uys%ged%]ére&l?e 1S \ﬁent I on. For
exanpl e, compounds o Pon % am no, 3 ﬁhydroxy or
car boxyl i 40 grroesiyes efthe @@p@l@d&x@fthee@s¢nﬁm®enpmdln@g@, wmnmmnsogse dfmehdide

conpounds V\h%e%lcﬁl Jﬁ"&n@ﬁp ARabRGisd R SbiLwitPle @ssﬂpsfsﬁﬁﬁms blfogdai n of 10 two
or nore (e.g three or four) amno acid residues is coval ently joined

t hr ough an arﬁ“‘ﬂé‘lsd‘f“hé‘g‘iuéf"x%}ﬁd“r‘faﬂmhalfef?éce"e%?ﬁi‘sﬁ&nd hykicoseymersueigrtiBxyl i ¢ aci d
group of corrpmuadﬁblebentemlsk fm@raﬁd emcuvmﬁ R dAGkasafiages i ncl ude but

are not Ilmte .t he 20, nat ur. occurring..am no, aci ds nl

desi gnat ed byt GP%%C %gmf'st EPereRoRi g %Itg FrRpEgs %ﬁ‘%?ﬂ’t?&%‘b‘"%“%ﬁ’%m gl i ne,

hydr oxyl y& ney ugd hosin meqns b sopenmisthivh,is Qaveetbieyih hivetyiratitabeljc omers@b.i n, beta- 15
alanine. gAMb 0RRU Yok e bélne it Uiy sfomgrs?&x %'a gnovtaomse“ ne,

orni t hi ne and ine s one |t|ona pes o rugs are al so
enconpassed. Yoyt opgwapleds disquged Elé-’lﬂb‘iﬁyﬂ (gﬂ')oﬁ‘fﬁ@ﬂ eﬁﬁo%@s»cfé‘-’@}’lvm i zed as

am des or al Kydss;awl@fes euEr<&g MYEE R XY By RES, VERY, Q@dedﬁdpra/s@h@md using groups
i ncl udi ng bug(énot succi. hat es @aat e esters

di met hyl ami n ﬁ%gaﬁf‘felsarscﬁﬁﬁf’lp@‘?g)sg&fﬁlﬁ??llﬁlﬁﬁléﬂam’l"é%‘? FObHPPE °fg§“goutl ined in
20 Advanc3®d Dresign MIDev@cspyneReﬁlhagmsj 110836 (1929); BiniduardGaahdmsis ofpragr ugs of

St T onat o estae? SRR B2, BRANE, YAl e B B BRI ot o o
hydr oxy gr oupbs 88k Higaehy hushSyellarfedi) Mrodavay af Mevyl Iy Pdivery Systaatshemsicwher ei n t he

acyl group ”@ﬂeﬁ%al@gc@% Ki¥75) 88k BEmar® PLstaQd Radhin BHRSE H&d%fd & Wk} Afoups
including but not limted to ether, am ne and carboxylfc aci

fimetionalities,

34



25 or where the acyl group is an amno acid ester as descri bed above, are
al so enconpassed. Prodrugs of this type are described in Med. Chem 1996,
39, 10. Free am nes can also be derivatized as am des, sul fonam des or
phosphonam des. All of these prodrug noieties may incorporate groups
including but not limted to ether, am ne and carboxylic acid
functionalities. Phartsositions The pharnmaceuti cal conpositions of
the present invention conprise a therapeutically effective anount of a
conpound of the present invention fornulated together with one or nore
phar maceut i ¢ addngAGE@BLRR CRemidf! BRERmRIry AXCERY B8NS, IGhViks et dagei n, the
term "pharmaceutically accept able carrier or exci pi ent"” neans a non-toxic,
inert solid, X&&%%01id or Ii quid filler, diluent, encapsul ating nmateri al
or formul ati on auRiclpreadnyineéntiamlsotrsifes.to SHaes ebtarphpsndfof Rminels (I3 lfe whi ch can
serve as phar naceut h&glly acceptable carriers are sugars such as | actose,

gl ucose and SHErose; *st'ar ches such as corn starch and potato starch;

cel | ul ose @and i t sThiwinyentdn alse snoswpdssea ghatr@wedical pempositions containing, and

car b_oxymet Nyl .48l drut A58 viede iklions Bldubil Q55 A0H s Ghlmil-ARALACRp@IE; _Powder ed
tragacanth; malt; gelatin; talc; excrpients such as cocoa butter and
supposi t ory \eEsdegs ofspmpouadsaf ths Evensigh Jtor gramplecapRdObde BVERtion af f | ower oi I,
SlesafTF oi |, %h&if{@dﬁiainjnop&ﬁm}, Qidlkoxgencba&e%ﬂuegxﬂu;?icfdbc@b:ﬁ@zﬁ:ld&t&ptﬁdiag@ff propyl ene
gl ycol ; esters such as et ol eate and ethyl. |aurate: agar.:. ering
agents such dZLUHeYHEY eﬂnﬁ%}/’&%‘%le&@ aﬁﬁﬂ“nﬁlaﬂ#ﬁ‘ﬂ‘ﬁ’ ?{ﬂa?lggg’tb‘%;CEyi%%qlngi nic acid;
pyr ogen- f tee twabranidre (cg0 tvam ithece Safoinh enpindiodyesiduss is edvaitntlyfoined thngugh al cohol , and
phosphat e buf i I 200 i iple

Pibr | cant s s ieeS ekl n@3ni S, LGl AR bt SHRRMIE © 0 el 1 as
col ori ng ageresnventisine Zkq anncpagidiesituesieshndp by arggetimited whedf a#iplyy, f1 avori ng
and perfum n%céﬁ%'gfaémoBéi@s&%&%ﬁl%&@%nﬁ&%y%&é 100t HaBbisarAaRe Akie@she present in
t he conposition, according tq the judg

i. n%qmt of _the gigt(g{?nul aL,Lé)é. - The
phar maceut i cAPUEEREEL brdgralyghe. femosing ROdanopiam 3 Mgy BRI NIORTAEY 8F%&d oral |y,
par ent er alg y ,alabiie, ipfithhdd- @i SoutySip By, citrtiltipd, Bahdcysteinegiinabetiye, omaldgadahy, buccal |y,
vaginally or via an ippla d reservoir. preferably b ral,.admnistration
or adni ni st ré’felthé‘??‘“ﬁf/ulfgﬁ‘f'é@{d?lglﬁél Se°¥’6rﬁ%r}l%saaf:eeallj CiCa Xa('?%e%fmgosrll Stla%c(rgi’s of this
i nvent i on nmayfrec cartoaylpraups/caa bodes mdtizairra kmidesror pligydiegiers. Free hydroxy groups
25phar maceut | ; ' Jidfe Bt pBAME Bl mRhccHak te! N sone
cases, the pf’-?a?lb%)?mt@ﬁ%g%?l gﬁr{ ﬁ%yuﬁle adj ust ed v&mt h bﬁﬂgmgeuti cally
accept abl e achtes dinpalyissinspoctsiss.faad BrosrsorionemE oRTrab e A PHEYASE t he |
formul at egh CQSHJ’IOQH&Q):G% DEllveryRLEWE 1906] BF 115, ThBarkuROdRAE SMy&H3lands used
herein includes subcu aneous, |ntracytancous, intravenous, i t ramuscul ar,
i ntraarticul &FNOEFMREAT A1 RANdeq. A} F R HPIrugsTE et BYERY *$4i€r at hecal |
30i ntral esi ongbrs afftdiony greups aDdrdhtizatyneCbjdany groups af @gilomntcthglund ques.

Li qui d dosage for for oral .adm nistration | nght ; ically
accept abl e eﬁi’ﬁ i"g%%yl Ct%“&‘r”geé%ﬁlg f‘%’% ,E)ups%aly&f Fo{ll%,l &geﬁg %ﬁé‘%ﬁ%ﬁggr ups and
elixirs. |In addigtouprindwlinglbet wthinied tooiep omind snd qtbexytic epid fanciepsliips, f or ns may

contain inert, ghér?’t@%&ﬂc@é&@n@?&l hiddSEH cdt@ as LG iLBT dborR Uk dal @S ncohiPhiss@xanmpl e,

wat er or other so _ ol ubi 11 zi 2{9 aaents and emul sifjiers such as ethyl
al cohol , i sofrdpigs ofghistyedre deserbd ind ol esotae 19961y 10 Brcetmaipes coidRzy|  al cohol ,

be derivatized as amides, sulfonamides or phosphonamides. All of these prodrug
moicties may incorporate groups including but not limited to ether, amine and carboxylic

acid functionalities.
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benzyl benzoate, propylene glycol, 1,3-butylene glycol, dinethylformm de,
oils (in particular, cottonseed, groundnut, corn, germ olive, castor, and
sesanme oils), glycerol, 5tetrahydrofurfiwl alcohol, polyethylene glycols
and fatty acid esters of sorbitan, and m xtures thereof. Besides inert

di luents, the oral conpositions can also include adjuvants such as wetting
agents, enul sifying and suspendi ng agents, sweetening, flavoring, and
perfum ng agents. |njectable preparations, for exanple, sterile injectable
aqueous or ol eagi nous 10 suspensions, nmay be fornul ated according to the

known art u5|_mmmr5| ng or wettl ng agents and suspendi ng

agents. The steri r epar al. obeasterllelnjectablei
sol ution, suspens’lfg t%blcom osﬁlﬁmé) no Ee%egﬁ%vm!éornecﬁ?‘%mef‘l y acceptabl e

di l uent or sdlll%mtlcallwffe@xwplwofagbnazowdlot]ﬂmplmmhn@pmlfmzalnedil ol . Anmong the
acceptabl e vg &Egﬁlaﬁﬁth%ﬂ@'or%ﬂré’ﬁx%céuﬁ@aﬁ %%%ml%ﬁec 9ye‘ig g water, Ringer's
sol ution, S. 15i sot oni ¢ sodi um chl ori F I n addl tion,
sterile, fq xed oifxusedhsreitg e iswp aveyﬂ@ﬂmcegp@aleayﬂﬁ %ﬁCKP@ﬁ‘t msanssuspendi ng

medi um For tambmowr1mehca@efmladmra,elhém@<fﬂ@r,@mlencaiaaﬁaﬁa@gma@uﬁdrI ncl udi ng
synthetic no 0- 1°§ L cctn;ldes n -addi lt‘?f%%? f ’1‘% ac ds such as oleic
acid are use %@“‘g %%3 Y PBh B FHMe adsgials ¥iEh pASEET A bl e
f ormul at i ons pbamadogicaitysicscpiable chrridroare @anikless lmosef glutasadnd ewerdse)r ough a
 20bactert ol Gk A QA% Ll kSRl RO AR L ALLLIADD agents [ the
rrrrrr —steril-e vl escdiym eriigaymotiiybeciiplpse; qifyeeslinlicandestiblopaptatopovdercds e, I n

order to prolapgantihHaliheGt ne e,@lpféﬁtyamh hfcobod bittel 1 stiplioARlaRest RisS| OW t he
absor ption of 0§1he drug from subcut aneous or intranuscular injection. This

may be accomft §‘h%¢6““69/‘ » sejtopiged ojls satfigpverpih semepiislpeih &AL gX crystal |ine or

amor phous nat@beadloilydlichls PRDEs pheyRhe gifdol Bitdré fuyh as TR onea{eendﬁmyabs orption of
turn, may

t he drug then end on its rate of ion

depend upon CF ggeg?ﬁar g“fgegm%ar%m%?uﬁlé?sé? algneﬁ%mfsr%&%léeﬁ“? %l}’"ﬁgim l\1?/3]T(”“Jae’del ayed
absorpti ol ofalgalc;ﬁezdﬁmomrafretewmmommsdmedlnthetﬁqolbmnnﬂm alatdmbmwl i shed by

di ssol vi ng O?htﬁb}ﬁ@%ﬂﬂérwuﬁon§ i Ghs | bﬂﬂeﬁl@n Ridc c}flﬁ&h@a bnéagds fchabl e depot forms
are made by formn m croencapsul e matrices o rug I n bi odegradabl e
pol ymers suchPdia 1616}’13?111&'&4“6%@13?5‘11%%?“?:é%welt?éﬁ‘éﬁdigﬁ@en@fféhastﬂhe ratio of drug

to polymer aagnis/teatghhs, s%eténk}@ ﬂlh%ﬁdg@hﬂ ﬁ:[‘ﬁlﬁ@lhyg@ﬁ, peammy@;qnd the rate of
drug rel ease can abl e polyners

i ncl ude pol yC’b‘r‘)f“ﬂ%’ggscf‘%ag’)be3?8“})'8%6&%’6‘?‘? a@gﬁdmgﬂetﬁ gg’?abl e

f ot nmul at i20ns feamdatad. so prepared by entrapping the drug in I i posones or

m cr oenul si ons t nposi tions
for rectal or vag?%%@&gaéﬁﬁ%g%@%ﬁ%%ﬂ&atp%ngg‘)ﬁf)ﬁmefgl%j a&nmmef)eglo FI:Ol es which can
be prepared Byenaratyiy lﬂﬁbtl@tﬁﬁﬁbmllbf%@h gasralmw@allmwaawzﬂlmosm amabl e non- 5

irritating ew@tea%év&r p@gfauy%yaraﬁdammm%@aanﬁyﬁaﬁ&lr iBRLMeTHY! ene gl ycol
or a supposi are tﬁ&m{va} at anbi ent terrper ature but liquid at

tor
body t enper af’liff%“%‘&‘l PWé‘f‘?}PQ tign PRecopREERRsBrenigiteaio¥ayi ty and
rel ease t2Be piatmhacaiticalffacddpable carriers, adjuvants or vehicles, In some cases, the pH of the

formulation may be adjusted with pharmaceutically acceptable acids, bases or buffers to
enhance the stability of the formulated compound or its delivery form. The term
parenteral as used herein includes subcutaneous, intracutaneous, intravenous,
intramuscular, intraarticular, intraarterial, intrasynovial, intrasternal, intrathecal,
30  intralesional and intracranial injection or infusion techniques.
Liquid dosage forms for oral administration include pharmaceuticalty acceptable
emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In addition to the

active compounds, the liquid dosage forms may contain inert diluents commonly used in
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Solid dosage forns for oral adm nistration include capsules, tablets,
pills, powders, and granules. In such solid dosage forns, the active
conmpound is mxed with at 10l east one inert, phartnaceutically acceptable
exci pient or carrier such as sodiumcitrate or dical cium phosphate and/or:
a) fillers or extenders such as starches, |actose, sucrose, glucose,
mannitol, and silicic acid, b) binders such as, for exanple,

car boxynet hyl cel | ul ose, al gi nates, gelatin, polyvinylpyrrolidinone,
sucrose, and acacia, c) hunmectants such as glycerol, d) disintegrating
agents such age agsat Ag6F cx«uﬁﬂb GiattFbridiieasobons seubilpdtgatatsand tnagifesa st ar ch,

alginio actd Gelt ol mhhlEALES AR FONMILEELARIALE vkl aohi | on

retardi ng ageWtis®s§ h-accel erators such as
quat ernary ariemsyl mmnmwmggly@) lﬁéluwmggla@érdwﬂwlﬁlmﬂfa@e’ ofidit exanpl e,

cetyl al Cohogpaﬁfaﬁmgwse&@éa' pRRR{RAY Ak géng,ohbe cARS A HRAES oY HYcas,, kaol in and

bentonite cl I cants such al c, cal ci um st ear at e, rragne5| um

stearate, %oltF@hwb?fy@foFCé% gly§iEgEns, 81V§?Jﬂﬂ‘ir‘f?“2’@f‘%&?°ﬁ° Feqibiezie8d and mi xt ures

thereof. In thQueasered B@ﬁ&bﬁﬂie@%ﬂueﬁ@bﬁeﬂﬁﬂ c&ﬂ;ﬁbmﬂbdﬂc& alsblﬂﬁludmiﬁgmtsf orm nmay
~also conprise huffer] n(§|mlar type

may al so be maayvgﬁmgggeftgﬁplgﬁgy ”i‘gna“%‘fsi’cng’ﬁﬁa&?ﬁtf dw'fetﬁninégﬁ voﬁméit n capsul es

usi ng such exgifriagbgnas | act ose or m | k sugar as well as high nol ecul ar

wei ght pol yet hyl epné cg!)?g gr%pasrat%{\]ﬁd f‘c!i" Qx le s?enl 21?&9%16 ﬁ!léolqs ogglgé%gﬁusf orms of

tabl ets, drapes, psu ranul'es ca prepared with
coatings #hd sipehsicss,suy he &m@ﬁf@ccﬁdlmﬁherﬁg@vws%g HEICHRESRGY wel | known

in the phar magguli.cal sat19§u@ﬂéhéiﬁ%&gn@r’f-he stbHI8 Yo ¥R le Qrﬁﬁdréﬂ&ﬁﬂnlt)b’alsﬁ@ﬂﬁ ain
paci fying agents and can

a con€05| tion that L\ }Jﬁgl ease the
active i ngr edisi ipieqtabisrplptiongsusprngptedr Spsigh fnyp nopipricpareafcga Y”rfx%’ € of the
intestinal trfgént onBIvhrﬁrfadéanplé s aasodﬁbﬁmeck -brenail.. Adéigfeanpptase of enbeddi ng
conpositions t t can be. us inclu ol ri.c sub n d waxes.

Dosage for ms gy cﬁ%‘g?‘é‘é‘i““ﬁ?ﬁ”?’% CH‘&" o Véaqn’%arhll}‘né Ta ll%d%’ fé’% SPag{(zzkorrpound of
this inveti depténicbdicke cobrdenelnta, Ipaldities ,stenlle,é”anctmls pgcdnyedionaffgl s, powder s,
sol utions, spg e as L Anal A0t ﬁspgr{dxr%%eﬁﬂﬁls Forlh§ lpfo%é ¥ HeRIPRIENEn bs adni xed

under steril e ions Wt ar naceuti ca acceptabl e carrier and any
needed pr eserwqu@sclwnmmfh@W@oa% Oﬁélglyfféd?sealﬁd e fa@()i’?ﬂqﬁé@ﬁf‘%" $or nul ati on,

ear drops, eygifiLdBhts re?gm%smﬁagﬁ)@ol utions are al so conterrpl ated as
being within the scope q his invention T e oi g};gﬁwtiw ast cr eans

and gel s may cont Elilednje?twleafaﬂquthngﬁ can begferili rexample, oug

20  bacterial-retaining filter, or by incorporating stcrlhzmg agents in the form of sterile solid
compositions which can be dissolved or dispersed in sterile water or other sterile
injectable medium prior to use.

In order to prolong the effect of a drug, it is often desirable to slow the absorption
of the drug from subcutaneous or intramuscular injection. This may be accomplished by

25  the usc of a liquid suspension of crystalline or amorphous material with poor water
solubility, The rate of absorption of the drug then depends upon its rate of dissolution,
which, in turn, may depend upon crystal sizc and crystalline form. Alternatively, delayed
absorption of a parenterally administered drug form is accomplished by dissolving or
suspending the drug in an oil vehicle. Injcctable depot forms arc made by forming

30  microencapsule matrices of the drug in biodegradable polymers such as polylactide-
polyglycolide. Depending upon the ratio of drug to polymer and the nature of the
particular polymer employed, the rate of drug release can be controlled. Examples of

other biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot
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conmpound of this invention, excipients such as animal and vegetable fats,
oils, waxes, paraffins, starch, tragacanth, cellul ose derivatives,

pol yet hyl ene glycols, silicones, bentonites, silicic acid, talc and zinc
oxi de, or m xtures thereof Powders and sprays can contain, in addition to
t he conpounds of this invention., 10excipients such as |actose, talc,
silicic acid, alum num hydroxide, calciumsilicates and pol yam de powder,
or- m xtures of these substances. Sprays can additionally contain customary
propel I ants such as chl or of | uor ohydr ocar bons. Transder mal pat ches have
t he added adviainttabdpefomfulaonswicdismgrepaordtby ehtappingibé drugein Yipeebmes oconpound to t he
body. Such dQEégémﬁQ&Hﬁmﬁﬂémﬁﬁmﬁg m@%@ﬂlﬁé glving or dispensing the 15
conpound in the proper nedi um t1’on enhancers can al so be used to

i ncrease the fl uxCRpogifiensdgmsetiory aﬁ@ﬁ)%@l%m@w mieferathesupppsiéorisan be

control |l ed bywr@dhtchﬂseg@apmasyxﬂﬁmgtma&@oambf@isLdvaﬂomnm,amxfaﬁ- by di spersing
t he conpo nar delivery, a

t her apeut it 68%18% F’i" pi;eﬂts 8t caf”r‘?g S\“ﬁ\?%??g?a(ﬁl}“?rsmyﬁﬁhﬂﬂﬂeﬁlyé %?H‘Fﬁ%l stered to
t he patient iwaxsdichdreolidla gubicht papdrantrs batiguid ﬂfbﬁﬂyngnpdiammhd aekaford stration ‘
2000 Thal oo LB of D aRL AL Qloki Y SLEMapBld of 11 auld part ! cul at e
forns of the active racf I'ng" the present invention

i ncl ude particl esSaif dp@g@m&tﬂ’r@raﬁdy@msttammqhgie copelesi tebless piblf, a si ze
sufficiently ;3@mdd aﬁd%re&@]%§ 1h E{fcﬁ)b{ﬁmd&s% R Mc&ﬁﬂoﬁﬂ@‘xs fﬁ%&‘w{tﬂf‘gal ation and

into the ronch| and al veoli of the |ungs, I'Tvery of aerosollized

t her apeut 1%s leagkone i“&‘f&IPEWV""&%FIB’%‘WP@@?}e‘éﬁtef“tﬂfW%@Ch eSOl GIAE A t he art
(see, for e>0( glfﬁgicﬁrrﬂﬁ&pﬁxte did/or: Bxille® of &?e&\%eﬁ%g}:k&ggf&ﬂo@b\lﬁﬂﬁ@ fucRke, al . , |U| S. f
Pat.No. 5,5 t ,ean 43650 by Montgonery, all o
which are in %%’ra ??1 Jr]sélllchcaﬁlb’tpan FENELYS PRYPR% Ussi on of pul monary

del i very of ambohmﬂwlefsluiosz, dpisadesf golarial pp@v@l@m%ﬂoné\lm@,sema%e, c)

i ncor por at ed phGERILR sh¥ & pEt of treatnent of
t he present |nvent| Sn aé;ﬁ%ao‘i’%ﬁfsﬂm@%@ ggée Sﬁccgirlls ﬁagﬁscgfa&(rag] treated or
prevent ed!d n cabenate; oo < {rpigcastardh, ﬁﬂiﬁ‘ﬁﬁm%lcefﬁmﬂ‘h?é‘?s aafh PaFBIM dasporiehni ni st eri ng

to the pati enrjsoutibdRbaRRULIGRL s fiiRE 1 MR AOPMBerMbrs ﬁxcﬁ?&raaﬂbmﬁy of the
i nvention, in_such anount nd for such t':gE as is eces}s] y to achi eve the
S/C o)

desired resulPmonium compopnds, ) weing agsnls suct as 107 xapple, gqtylglgohe of a
conpound of flyecrolmwenttdantt, hsbsvmbans suanasanatinnhd lﬁﬁtoﬁliaela@,(a@@wﬁﬁcaMi ch confers
a therapeutl f t hj [ easo abI benefit/risk
ratio appl i cg%cﬁél;?% Cgﬁmm Sl%grla{:earﬁa%%‘ g }d SO%%Oﬁyeﬁelfqrg §u ticoett ect nay be
obj ect i ve?0(i lamyl S%@@E}ﬂ mmﬂeeswregédeﬂlee@t ofsepspias toblety almirpﬂlisubq @sigeve (i.e.,

subj ect 5 gi m,@@alsgghngﬁgé@ﬁe,g{gaggmsf eels an effect). An effective armunt
of the conpound de?crl bed above range from about 1 ng/ Kg to about 500

mg/ Kg, pref er abl yofif BHIPaBERE OﬁatSBmﬁ‘b‘@fB"cm@GﬂSﬁﬁ?K@"OYEFF@H?YP Peofydes will al so
vary dependi mgdmnedgmlmapﬁuteadmgmuaia“xabﬂemms ldfosone bdilk Afgartal @clPRISInbI ity of

co-usage with %f%grwela 8%lengﬁyc?§5?{§§h§q&der stood, however, that the total

dai ly usage of f'ons of the present i nvention wll
be 10 decd®ded by Ehheohatdbiegnfpmg optayiets,clragees, whitshlespilh endeemapes @f bsound nedi cal
j udgrent . The:5REGHH 1 R gu&fﬂals'exterefcroﬁ&gg $FofiO3Rub RYRN IRk, 2NV
particul ar patient wl upon a vari et actors inc |ngthe

di sorder bei H'g}hﬁlrhé%?’taé"(]‘“%@nﬁlﬁ@ns%eﬁel V‘aXﬁP“f’IHBY enigisopsilying spentict i vity of

the specifi Cammﬂbmoﬁﬂwn@)fﬁlﬁimtﬁah@ f.@efsbfhb@mﬁ&ﬂ@@cﬁétnt(k)%?lye{?ﬁl O%Ied t]be age,
atl en e tine o

body wei ght, heal t
ad my ni st ?at i 8 %Fereln 6@9’@“ i%%‘lmﬁﬁf?’r? ﬁ?es‘iﬂf’sé‘f‘?lgﬁ“ oa?ﬁi‘alg’a‘f'é delpyed Pamngt i on of t he
speci fi ¢ 30onmpounmits efqpibeddid; compraitichsrtied tadme used include polymeric substances and

WAaxes.

Dosage forms for topical or transdermal administration of a compound of this

invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays,
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of the treatnent; drugs used in conbination or contenporaneously with the
speci fic conpound enpl oyed; and |like factors well known in the nedi cal
arts. The total daily dose of the conpounds of this invention

adm nistered to a human or other animal in single or in divided doses can
be in anounts, for exanple, fromO0,01 to 20 50 ng/ kg body wei ght or nore
usually fromO0.1 to 25 ng/ kg body wei ght. Single dose conpositions nmay
contain such anounts or subnultiples thereof to make up the daily dose. In
general, treatnent reginens according to the present invention conprise

adm ni strati %aﬁaﬁs&p@t@ﬁéseﬁﬁe abtﬂ/c R&ERn&E isalteed nRbieE O tonfitiGi¥vabaut 10 ng to
about 1000 ng of thé conp ) of this inventi.on n single or
Sothtis Ay

r, da
mul tipl e dos&8armasttcall yc?ﬁ?FB f‘ndtaﬁémlgﬁ‘?dr?fﬁs%fva%?(?ﬁ“g ik %’8? el’n can, for
exanpl e, be aghirdil Sxpeth&d]cbzymmla;uﬁcéar aiaps, éyRbihanwenqostys antl sdlut@es arer i al I Y,

subder mal | Y nFsorn epne[al flflsyee%l V&Xthmlt ?n?ﬁﬁlklm?gnu!n or subcut aneous| y, or

orally, buccdr’f ransmico cally, in an ophthalmc
preparati én, or Shepmhmntﬁtpastm crvaHtShnfége&ng@t@aﬁmdﬁgO"ft? #hicifout 0.1 to

about 500 ”Ufompo%d Myln%h&h&mlp@h&,%cﬂaganmh M]dQ@g%ﬁgl@%tsb&ifsV‘@eﬁ‘(Eb 1 ng and 1000
. nmg/ dose, 30 every 4 to 120 hours, or accor uirements of the .

particul ar drggtn Tﬁté“’}mi‘la%@éh H@P’@Ferﬁe‘éﬁﬁfeé’r?ﬁlyégﬁ §Ph°‘ﬁ1’ 8% on of an
effective ampuidnited &ﬁ&mmumé a@dzncdlim@lmdm&@éml&&bil on to achi eve the desired

or stated effect. i t he euti cal ti.ons.of this

i nvention will °§>é$ﬁ" %’Fg&i‘“‘f"f‘ lagg °nt‘f'§ %‘1’818%%11 3 i3 Lol day or

al ter nat i \el yxm}a&tsauﬂmtactnmotuls silizfeusiil,ghumiBochydagidd, pdlsun ahqa@marxdan be used as
a chronic or ﬁglg 13%)@% tp@?of%gge%ﬂsta%es %ég'ggan aﬁ@ﬁoﬁglﬁgﬁtmﬁhat may be

conbined wit ceutlca y exipients or carriers to produce a single
dosage for m wistdmagargpetiajserdionghlapburoiyriocdens. t reat ed and the particul ar

node of admi ni st rﬁsds@é?maxéa&ﬁéph&@khe%d&& %%@%b%wwglcomn&dadenvew&m about 5%

to about 95% active conmpound [{vv) Al ter i é such doreq;? a&cl ons may

contain froma&aBRAndigdhedadya Syt dosgeoyps oy B @ﬁg’() Fglving or 58 or hi gher

doses tham t RewguieiaittegebpaliRdRmapsdagion @lﬂllﬂmd’eﬁ(dan aSpecistd o idesage and

treat nent for a ar,ticul at i a variety of
10 Iql:;'ép{}}? mp?%aggcrge{hes ’%f a? can ccon eéb)ﬂe%cqg rx]ng{?lg@

factors, I'Vi hé Speci i1 c ‘compou npl oyed, the
age, body welrghtopuagmrmn@ibrdnead btyrdlssaramg}be cogpsund @i agpolymes matcixgfr geldni ni st rati on,

rate of excreti C)ri"or g&lfﬂgna d%me%ﬂﬁ R euﬂp&ﬁ@{tﬁﬁﬂof‘ the 1@:&%1&19.&1{0%19& t he
di sease, condition the patient's disposjtion to the disease,

condi tion or aBddptmyised taﬁ@ Pftﬁé‘ i iﬂh‘@ ﬁ’é‘?ﬂﬂ“%’f“@‘ﬂ%ﬂ’?’é‘&ﬂ“ﬁﬁ afppisyaEP N Upon

i mprovenmemt Qfg alhﬁl@:tdn%ﬂ(s th§rc§1?ﬁ£$lli]ytdy§lﬂn sahcrmlhq.h@plamnatecﬁmeome aamegrrp_ound 15

conposi tion or conbi nation of . this inventi nistered, if

necessary. SEBERYLERiERaFd I prciryeydreet F’Fi&@&‘éﬁg‘?j/’e B?rt“aﬁg}ﬁfpér?ﬁgt i on,

bot h, may be srzedtuce(bama&s &f afsize @iffi centlp mal lhepsythiotghnte, mout 2ad lagwel  at Whl ch

the i mproved condifion i3 etalned iSRG RYEP BRI ARNEHEER al | v at ed
S nmay

to the desir &8 B BYFEH quire’intermttent treatment
on a | ong-t erherdpasics pumhrlawowl@@mm@%@, igknogin bt (eoprfpreatrable 20When t he

conposi tigns {p§ p%mﬁw @Ed\%DG&H@M:éﬁUBS PRI ﬁﬁis'z@”'to@fmtﬁetféz@fﬁﬂ@und of the

| nventi on descri éin and one or nore additjonal eutic or
prophyl act i c VA@8##x950 hiovipnigamstye tthefoied a‘&h‘&m’tpﬂféte%ﬂéfﬂ‘?”’t‘?yd?f&flem éht shoul d be
present at doEa@Sod &YekSuR delivery of antibiotics is also found in U.S. Pat.No.6,014,969,

incorporated herein by reference.

According to the methods of treatment of the present invention, viral infections,
30  conditions are treated or prevented in a patient such as a human or another animal by
administering to the patient a therapeutically effective amount of a compound of the

invention, in such amounts and for such time as is necessary to achieve the desired result.
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bet ween about | to 100% and 1110re preferably between about 5 to 95% of
the dosage nornally adm ni stered in a nonotherapy regi nen. The additi onal
agents may be 25 adm ni stered separately, as part of a nultiple dose

regi nen, fromthe conpounds of this invention. Alternatively, those agents
may be part of a single dosage form m xed together wth the conpounds of
this invention in a single conposition. The said "additional therapeutic or
prophyl actic agents” includes but not limted to, inmune therapies (eg.
interferon), therapeutic vaccines, antiftbrotic agents, anti- 30

i nfl anmat ory agenbBsa Ykaedpeutisallycfitdtivostontd bitscompouiBad tisipvebtianicieadi | at ors such

as beta-2 adrgehh frRaghiShewaRo ALIANES.CEnt ol IEORMYbhice), Tucol Vi c

agents, anti-nuscarinics, anti-|eukot tors o adhesi on

(e.g. | CAM arfFaaejuble banejriskyefip anplicabisia sy pedoaltrentraant; | |y diewbavtiy cffeetyt oki ne
agoni st s, cytﬂylbé\e’oj@ﬂvﬁg@m@hﬁabwuy@anauﬁtﬁﬁ&@éﬁjo%s@ Rlic., séfdcd M crobi al and

anti - viral ent s rin mant i di ne) e conposjtions according
to the i nv5ent 'Vﬁﬁm‘rfé@%};{?”s opely egfn‘?%%c?ﬁfﬁnﬁ%m‘%ﬁm RergRerRd degghbedc ement

t herapy. Unl e@svemtahemgammdmﬁuonenig/K@iolabdueMngaeg, pﬁfefhbsrtﬁoelrabwtneo terns used
herein are 5&?@?%ﬂﬁét€@ec%%!se sr&Tvr?ng' %q mu? of Admif] tral%rd'g{‘f‘%;k' "

in the art. at 1 oNs pa en and
ot her referehﬁ%gsﬁﬁﬁ¥$@h@df%E%QFNW@Pémh@wmbﬁhwhb@mﬁ@maxbumbyﬂn@ﬂerence in

their entir etth/etotébi@i‘iﬁ}éég@toffB@M&QﬁpQ{dQX&ng&%fW(@kﬁ%nmn&% Hggd in the

descri pti gns of t he 'schenme and t he exa | ow are: Ac for acetyl;
Boc. 20 f ol difetids by e pitpndipg physiighuithin th‘B‘i%PefOéFWfld Beigkiydamenodys ;. 158z for

benzoyl ; Bit speaific mﬁ;@hcallﬁeﬁd&rﬁma@ 16ver folt A5 pirtidulal pANe VAN @y aphamat e; t-BudK
for potassi um ?yrof fag Jtt‘s%(ch%mg the disorder being treated and the severity of the disorder; the

activity of the specific compound employed; the specific composition employed,; the age,

body weight, general health, sex and diet of the patient; the time of administration, route

15 of administration, and rate of excretion of the specific compound employed; the duration
of the treatment; drugs used in combination or contemporaneously with the specific
compound employed; and like factors well known in the medical arts.

The total daily dose of the compounds of this invention administered to a human
or other animal in single or in divided doses can be in amounts, for example, from 0.01 to

20 50 mg/kg body weight or more usually from 0.1 to 25 mg/ke body weight. Single dose
compositions may contain such amounts or submultiples thereof to make up the daily
dose. In general, treatment regimens according to the present invention comprise
administration to a patient in need of such treatment from about 10 mg to about 1000 mg
of the compound(s) of this invention per day in single or multiple doses.

25 The compounds of the Formula described herein can, for example, be
administered by injection, intravenously, intraarterially, subdermally, intraperitoneally,
intramuscularly, or subcutaneously; or orally, buccally, nasally, transmucosally, topically,
in an ophthalmic preparation, or by inhalation, with a dosage ranging from about 0.1 to
about 500 mg/kg of body weight, alternatively dosages between 1 mg and 1000 mg/dose,

30  every 4 to 120 hours, or according to the requirements of the particular drug, The
methods herein contemplate administration of an effective amount of compound or
compound composition to achieve the desired or stated effect. Typically, the

pharmaccutical compositions of this invention will be administercd from about 1 to about
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BOP for (benzotriazol-1-yloxy)tris(dinethyl am no)phosphoni um
20Hexal | uor ophosphate; Brine for sodiumchloride solution in water; CDl1 for
car bonyl di i m dazol c; CH2C 2 for dichl oronet hane; CH3 for nethyl; 25CH3CN
for acetonitrile; Cs2CO3 for cesium carbonate; dba for dibenzylidene
acetone; dppb for di phenyl phosphi no butane; dppe for di phenyl phosphino

et hane; 30DBU for 1, 8-di azabicycl o[ 5. 4. 0] undec-7-ene; DCC for

N, N7- di cycl ohexyl car bodi i mi de; DEAD for diethylazodi carboxylate; DI AD for
di i sopropyl azodicarboxylate; DI PEA or (i-Pr)2EtN for

N, N, - di i sopr gRle@pddddy o BlkdARiivdRe 8 dWtinubu’ ifFesidnOSlich adhenift@fion can be used

L Lt et ok A s AR ) Sy O 1
N, N- di met hy| fudth phatingbenticRilySRipieats otkanietshy produst § snglakipsagDfopwilbyary
di phenyl phos %Ql%ﬁéﬂlg 1?1%}1 ﬁtg host treated and the particular mode of administration. A typical
5  preparation will contain from about 5% to about 95% active compound (w/w).
Alternatively, such preparations may contain from about 20% to about 80% active
compound.
Lower or higher doses than those recited above may be required. Specific dosage

and treatment regimens for any particular patient will depend upon a variety of factors,

10 including the activity of the specific compound employed, the age, body weight, general
health status, sex, diet, time of édrrﬁnistration, rate of excretion, drug combination, the
severity and course of the disease, condition or symptoms, the patient’s disposition to the
disease, condition or symptoms, and the judgment of the treating physician,

Upon improvement of a patient’s condition, a maintenance dose of a compound,

15  composition or combination of this invention may be administered, if necessary.
Subsequently, the dosage or frequency of administration, or both, may be reduced, as a
function of the symptoms, to a level at which the improved condition is retained when the
symptoms have been alleviated to the desired level. Patients may, however, require
intermittent treatment on a long-term basis upon any recurrence of disease symptoms.

20 When the compositions of this invention comprise a combination of a compound
of the invention described herein and one or more additional therapeutic or prophylactic
agents, both the compound and the additional agent should be present at dosage levels of
between about 1 to 100%, and more preferably between about 5 to 95% of the dosage
normally administered in a monotherapy regimen. The additional agents may be

25  administered separately, as part of a multiple dose regimen, from the compounds of this
invention. Alternatively, those agents may be part of a single dosage form, mixed together
with the compounds of this invention in a single composition,

The said “additional therapeutic or prophylactic agents” includes but not limited
to, immune therapies (eg. interferon), therapeutic vaccines, antifibrotic agents, anti-

30 inflammatory agents such as corticosteroids or NSAIDs, bronchodilators such as beta-2
adrenergic agonists and xanthines (e.g. theophylline), mucolytic agents, anti-muscarinics,
anti-leukotrienes, inhibitors of cell adhesion (e.g. ICAM antagonists), anti-oxidants (eg

N-acetylcysteine), cytokine agonists, cytokine antagonists, lung surfactants and/or
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EDC for N-(3-dinmethyl am nopropyl)-N -ethyl carbodiimde; 10EDC HCI. for
N- ( 3- di met hyl am nopropyl) - N -et hyl carbodi i m de hydrochl ori de; EtOAc for
ethyl acetate; EtOH for ethanol; Et20 for diethyl ether; HATU for
0- (7-azaben2otriazol -1-y1)-NN, N , Nyetranet hyl ur oni um 15Hexal | uor ophosphat e;
HC1 for hydrogen chloride; HO ST for 1-hydroxybenzotriazole; K2CO3 for
pot assi um car bonate; MeOH for nethanol; 20Ms for rnesyl or -502-CE3; M s20
for nethanesul foni c anhydride or nesyl-anhydride; NaHCO3 for sodi um
bi carbonat e or sodi um hydrogen carbonate; Na2CO3 sodi um carbonate; NaCH for
sodi um hydr ox pligicrotgNamSad-vird rgmdéarnbagt fndtaapntNabISOB choposisiodi um bi sul fite
or sodi um hydy i { £ I\lg%g . L-um. 1 hi - NHZNH2 f or
hydr azi ne; NM%PI@C%%‘{?HEWM um%giﬁ%%rg{)g%grgﬁe%’ﬁ)ﬂgﬁ%ﬁé ll;e@%cgg?r’i’r}loni um
chl ori de; therapy.

Unless otherwise defined, all technical and scientific terms used herein are

5  accorded the meaning commonly known to one of ordinary skill in the art, All
publications, patents, published patent applications, and other references mentioned

herein are hereby incorporated by reference in their entirety.

Abbreviations , ,
10 Abbreviations which may be used in the descriptions of the scheme and the
examples that follow are:
Ac for acetyl;
Boc,0 for di-tert-butyl-dicarbonate;
Boc for t-butoxycarbonyl;
15 Bz for benzoyl;
Bn for benzyl,
BocNHOH for sert-butyl N-hydroxycarbamate;
-BuOK for potassium ters-butoxide;
BOP for (benzotriazol-1-yloxy)tris(dimethylamino)phosphonium
20 Hexafluorophosphate;
Brine for sodium chloride solution in water;
CDl for carbonyldiimidazole;
CH,Cl, for dichloromethane;
CH, for methyl;
25 CH;CN for acetonitrile;
Cs2CO3 for cesium carbonate;
dba for dibenzylidene acetone;
dppb for diphenylphosphine buténc;
dppe for diphenylphosphino ethane;
30 DBU for 1,8-diazabicyclo[5.4.0Jundec-7-eue;
DCC for N,N’-dicyclohexylcarbodiimide;
DEAD for diethylazodicarboxylate;
DIAD for diisopropyl azodicarboxylate;
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NWMO for N net hyl nor phol i ne N-oxi de; NalO4 for sodium periodate; OH for
hydr oxy; 0504 for osmumtetroxide; TEA or Et3N for triethylamne; TM for
trifluoroacetic acid; TI-I1F for tetrahydrofuran,; TIP or NM for
tri phenyl phosphi ne; 5Ts for tosyl or -S02-C6HAC113; Ts20 for tolylsulfonic
anhydride or tosyl-anhydride; Tsai for p-tolylsulfonic acid; Pd for

pal | adium Ph for phenyl; 1 0

1d2(dba) 3for _tris(di benzyli deneacetone) dipalladium (0); Pd(PP113)4 for
tetraki s(triphenyl phosphi ne) pal | adium (0); TBS for iert-butyl

di methyl silyl; or pfp¥a dr GlprfENTBRINY - @134, {gle{ﬁ%@gﬂmf or trinethylsil y|

chl ori de; and 15CsA for cycl osporin
conpounds and pr oP&¥: “?dl‘f@n?ﬁoéébhfn‘"a Lﬁd&/kﬁf??g}"ﬁgﬁmw understood

in connection with th&dPFowi ng synthetic schemes that illustrate the
met hods by whi ch R&APHer £dmptbylmdsopyfiditdie | nventi on may be prepared.

The novel cycl osp o] ffel he present invention are derived from
cycl ospor|§n A AsB%ﬂmalr@hl %Hﬁ@e ne, a key internediate of fornmula (1-3)

was prepared by sBMEdeqN-direilfarmagideani no acid in p05| tion four - N nethyl
I eucMe of cycl ospBiish B dimethyl sulfoxide;

DPPA for diphenylphosphoryl azide;
EDC for N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide;
10 EDC HC! for N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide hydrochloride;
EtOAc for ethyl acetate;
EtOH for ethanol;
Et,O for diethyl ether;
HATU for O-(7-azabenzotriazol-1-yl)-N,N,N’ N’ -tetramethyluronium
15 Hexafluorophosphate;
HClI for hydrogen chloride;
HOBT for 1-hydroxybenzotriazolc;
K,CO; for potassium carbonate;
MeOH for methanol;
20 Ms for mesyl or -SO,-CHj;
Ms,0 for methanesulfonic anhydride or mesyl-anhydride;
NaHCOs for sodium bicarbonate or sodium hydrogen carbonate;
NayCO5 sodium carbonate;
‘NaOH for sodium hydroxide;
25 Na2,S04 for éodium sulfate;
NaHSO; for sodium bisulfite or sodium hydrogen sulfite;
Na33,0: for sodium thiosulfate;
NH,NH; for hydrazine;
NH4HCO; for ammonium bicarbonate;
30 NH4Cl for ammonium chloride;
NMMO for N-methylmorpholine N-oxide;
NalQy for sodium periodate;
OH for hydroxy;

050y for osmium tetroxide;
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(see Rol and Wenger et al, "Synthetic routes to NEtXaa4-cycloporin A
derivatives as 25potential anti-H V | drugs", Tetrahedron Letters, 2000,
41,7193, which is hereby incorporated by reference in its entirety). Thus,
cyclosporin A was reacted with acetic anhydride, optionally in the presence
of pyridine or DMAP in CH2Cl2 to give acetylated internediate (1-1), which
was followed by selective cl eavage of the am de bond between position three
and position four amno acid with trimethyl oxoniumtetrafl uoroborate in 30
CH2C 2 to afford the internmediate (1-2). Edman degradation of (1-2) gave

the key internedi JE& of Ex8Jor tricfiglhaime;, 1 (1-2) (1-3) Schene 2
illustrates a pro nvention for the preparation of conmpounds
according to the %ﬁ§3%3%B%QE caCIdhternedlate of formula (1-3), is then

converted to the dOffotewdhydfolfraw mula (2-1) by hydrolysis pronoted with

i norgani c base sughp @isppgyﬁ)r@%nﬂmogﬂmnged to sodi um net hoxi de, potassium
car bonat e, sodi um car bonat e, | ke. The reaction is carried our in a

sol vent su®h as bafﬁﬁ6¥ﬂPiﬁ¥¥éﬂﬂFH%nethanol et hanol, THF, DWVF, CH3CN. The
nost preferred sorrsgem;rtb1§lsdnaﬁlbé\rﬂ@dinde'cl}hesyl.aﬂhc}dﬁd@,n tenperature can vary from

0C to about 50C. 1) (2-5)(2-6) Then the conpound of
formula (2-1) is ggﬁ%?’éﬁkﬁﬁl%“ O%C%fgotected amno acid of the 5 formla (2-2),

where 114, R3, RePdé&ndallR$urar e as previously defined to give the conpound of
Ph for phenyl,
10 Pdy(dba); for tris(dibenzylidencacctone) dipalladium (0);

Pd(PPhs), for tetrakis(triphenylphosphine)palladium (0);
TBS for fert-butyl dimethylsilyl; or
TMS for trimethylsilyl;
TMSCH for trimethylsilyl chloride; and
15 CsA for cyclosporin A.

Synthetic Methods

The compounds and processes of the present invention will be better understood
in connection with the following synthetic schemes that illustrate the methods by which
20  the compounds of the invention may be prepared.
The novel cyclosporin analogues of the present invention are derived from
cyclosporin A, As shown in Scheme 1, a key intermediate of formula (1-3) was prepared
by sclective removal of amino acid in position four — N-methyl leucine of cyclosporin A
(see Roland Wenger et al, “Synthetic routes to NEtXaa®*-cycloporin A derivatives as
25  potential anti-HIV 1 drugs”, Tetrahedron Letters, 2000, 41, 7193, which is hereby
incorporated by reference in its entirety). Thus, cyclosporin A was reacted with acetic
anhydride, optionally in the presence of pyridine or DMAP in CH,Cl; to give acetylated
intermediate (1-1), which was followed by selective cleavage of the amide bond between
position three and position four amino acid with trimethyloxonium tetrafluoroborate in
30  CH,Cl; to afford the intermediate (1-2). Edman degradation of (1-2) gave the key
intermediate (1-3).
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formula (2-3). The coupling regent can be selected from but not limted to
DCC, EDC, di-isopropyl carbodiimde, BOP-CI, PyBOP, PyAOP, TFFH and HATU.
Sui t abl e bases include, but are not limted to, triethylam ne,

di i sopropyl et hyl am ne, DBU, N- nethyl noi pholine and MAP The coupling
reaction is carried out in an aprotic solvent 10 such as, but not limted
to, CH2Cl2, DNIF and THF. The reaction tenperature can vary fromQOC to
about 50C. The protected am no acids of fornula (2-2) are prepared
by the nethod described in Hu, T. and Panek, J.S. .1. Am Chem Soc. 2002,
124, 11372. The nethyl ester of conpound of formula (2-3) is
converted to the correspondi ng acid nd of fornmula (2-4) via alkaline
hydrol ysis in protic solvents. Repre ive 5 alkali conpounds include

| it hi um hydroxi de, sodi umhydroxi de, potassium hydroxjde, and the |ike.
Sui t abl e sol vents |nclude\ but are not limted to, t hanol , et hanol ,

i sopr opanol , butanol 1, 4-dioxane and m xtures( Lhere of. The reaction

tenperatur® is pw ‘fr t g 35C. Conpound g (2-4) iihconveated
@gigilon e aci
i dio e

to the conpou by 10 a

can be selec jh;i%iﬁiﬁ

nethanesulfonlc dISCUSSI fnt rﬁ&gﬂﬂ{es reagents
and conditions Tectlng group Q??fﬁﬁ‘ literature,
for exanpl e, by T W Qe ne and PGA. Wits in "Pretec Ve G oups in Organic
Synt hesi s" Ped. Johm Wley & Son, Inc., 1999. 15E8npound of formula (2-6)
is prepared by |ntranDIe | ar anlde fornatlon reaction. e regent can be

sel ected from but not jted to DCC, EDC, d|-|sopropyl car bodi i m de,

BOP- C1, PyBOPR, A cand HATU. Suitabl e bases | , Aut are not
limted to, ~QjF;%; ,Ng§g§fpnpylethylan1 &E%thrpholine
and DVAP Thejczﬁ ify t'i e carri-ed—e %;iﬁ e i éi%ent such
as, but not Tim C "2, DVF and meact fper at ur e
can vary fron10 \F§E§ An al t er nat Hp 0 %ZI?r t he
preparati gn of the novel /C closporln anal ogues of the pr nt invention is

also illustrated in SganE . Schene 3 (34) (3-2)

Il'-

Scheme 2 illustrates a process of the invention for the preparation of compounds
according to the invention. The intermediate of formula (1-3), is then converted to the
compound of formula (2-1) by hydrolysis promoted with inorganic base such as but not

20 limited to sodium methoxide, potassium carbonate, sodium carbonate, and the like. The
reaction is carried our in a solvent such as but not limited to methanol, ethanol, THF,
DMF, CH3CN. The most preferred solvent is methanol. The reaction temperature can
vary from 0°C to about 50°C.
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(3-5)(3-6) RI, is hydroxy protecting group The am no group of conpound of
formula (24) is protected by reacting with 5 Boc20 in the presence of a
base such as, but limted to TEA, DI PEA, DVAP, pyridine and the |ike. The
reaction can be carried out in a variety of organic solvents such as
C112C12, toluene, Et20, EtOAc and chloroform Then the hydroxyl group is
protected with silylating reagents such as, but not limted to, TMCl,
TBSC1, TESC1, TMsSOIf and N, O-bis(trinethylsilyl) acetam de in the presence
of an organic base. Preferably, the 10silylating reagent is TMSCl1 and N,
0-bi s-Ori net hyl sil yOacet ami de, the orgdhe®ebase is 1- nmethylimdazole. A
nore through di scussion of Ahe precedures, reagents and conditions for
protecting hydroxyl group Ps described in literatupe, for exaspb® by T.W
Geene and P.G M V\ﬂts |An Pret ective Groups _in ani c Symg»ﬁeéiﬂs" 3rded.,

John Wley & Son The comp uryd' P fonaula (Bmf} is
converted to th Ia 3 Mﬁth{ essentia
sanme condltlon nver O(I 3)<; rt her
coupling of (3- 2) af* ied am no '513ﬂ h.a (3 3) i s proceeded
usi ng essenti al sarfe "cdndi\'P described iR th S|on of (2-1) to
(2-3) to give the conpoun of formula (3-4) Cbnpound of formul a

(3-4) is converted to f'fe conmpound of fornula (845) by acidic N Boc
deprotection foll owed by ester deprotection. A through discussion of the 10
precedures, reagents and€onditions for renoving protecting groups is
described in literature, or exanpl e, by T W C?een and P.GM Wits in
"Pretective C}oups J Sy nt hesi s" 3rded. ley & Son, Inc.,

1999. QUi %d o i @.(3 6) is rﬁgﬁf nh lecul ar ami de
f or mati on rea%ﬁﬁ%n des&W|gd ,n f n e smb @Q 5 to (2-6).
15Schene 4 i

S p g% “of the fon>t erTeparatlon of
conmpounds accor -%}ﬁ e%t; Jon. Redu 2 und of formul a
(1-3) with a reducin chqas, but not® Ii T}% %I4 fol | oned by
he conpoun

protection of the am ng,group mnth Fnoc affords t of formula
(4-1). The reduction |s carrled out in a protic sokvent such as, but not
limted to, methanol, eth nol, isopropanol or tert-buytanol or a

\

" HO, : o] HQ,
Me \),\ Mé' %N\/ﬁ\ o Mi_)'\ Mé'- %Ms
R;... - )\Iw‘i\rﬁe o H :O%‘?
G 05 O

(2:5) {2-5)

Then the compound of formula (2-1) is coupled with a protected amino acid of the

5  formula (2-2), where Rg, Rs, Rs and Rs are as previously defined to give the compound of
formula (2-3). The coupling regent can be selected from, but not limited to DCC, EDC,
di-isopropy! carbodiimide, BOP-CIl, PyBOP, PyAOP, TFFH and HATU. Suitable bases
include, but are not limited to, triethylamine, diisopropylethylamine, DBU, N-
methylmorpholine and DMAP. The coupling reaction is carried out in an aprotic solvent

10 such as, but not limited to, CH,Cl,, DMF and THF. The reaction temperature can vary

from 0°C to about 50°C.



20 m xture of two protic solvents. The reaction tenperature can vary from
0C to about 50C. Protection of the amno group with Fnoc-CO in the presence
of an organi c base such as, but not limted to, triethylam ne,

di i sopropyl et hyl am ne, DBU, N nethyl norpholine or DVAP, gives the conpound
of fornmula (4-1). The reaction is carried out in an aprotic solvent such
as, but not limted to, CH2Cl12, DMF or THF. The 25 reaction tenperature can .
vary from OC to about 50C. Further rearrangenent of the conmpound of formula
(4-1) in the presence of an acid, followed by acetyl protection gives the

co;rﬁound ?f for nufhgp((,t@e-c,l_%)im@gg(lt;.fﬁb,kgnﬁggQ@)mgkyﬁ@,bylﬁ;&ne&lﬁe&a@medi m'dt edhto,
net hanesuf oni_c_acj d, toluenesul fonic, acid’  and canmphorsul fonic acid. The
r ear r angement® e dcinf Sanekd oo 41 e’ﬁugfc‘%h&al%rg?fzc sol vent such as, but not

limted to, methdanemethgt BanecomphdafsropRainbb) iocontegted to butamspondingSchene 4
(220G s B il ok R o e S el b s on 1
CLCH2CH2CS, BiXkliFcoptpoiidiincinid [ihiare bydraxidendadidmibpidrodide, nofpesiyst bysendle of
and the like. Suitable solvents include, but are not limited to, methanol, ethanol,
isopropanol, butanol, THF, 1, 4-dioxane and mixtures there of. The reaction temperature
is preferably 0° to 35°C.
Compound of formula (2-4) is convetted to the compound of formula (2-5) by

10  acidic Boc deprotection. The acid can be selected from, but not limited to, TFA, HCl in
dioxane, methanesul fonic acid. A more through discussion of the precedures, reagents and
conditions for removing protecting groups is described in literature, for example, by T.W.
Greene and P.GM. Wuts in “Pretective Groups in Organic Synthesis” 3%ed., John Wiley
& Son, Inc_, 1999.

15 Compound of formula (2-6) is prepared by intramolecular amide formation
reaction. The regent can be selected from, but not limited to DCC, EDC, di-isopropyl
carbodiimide, BOP-Cl, PyBOP, PyAOP, TFFH and HATU. Suitable bases include, but are
not limited to, triethylamine, diisopropylethylamine, DBU, N-methylmorpholine and
DMAP. The coupling reaction is carried out in an aprotic solvent such as, but not limited

20  to, CH,Cl,, DMF and THF. The reaction temperature can vary from 0°C to about 50°C.

An alternative process for the preparation of the novel cyclosporin analogues of

the present invention is also illustrated in Scheme 3.

47



base. Suitabl e bases include, but are not Iimted to, briethylamnc,

di i sopropyl ethyl am ne, DBU, N nethyl norpholine and DVAR The conpound of
formula (4-2) is converted to the compound of formula (4-3) with sodi um
met hoxi de i n net hanol . Then the conpound of formula (4-3) is coupled
with a protected dipeptide of the fornula (4-4) to give the conpound of
formula (4-5). The coupling regent can be selected 5 from but not limted
to, DCC, EDC, di-isopropyl carbodiimde, BOP-Cl, PyBOP, PyAOP, TFFH and
HATU. Suitabl e bases include, but are not limted to, triethylam ne,

di i sopropyl et hyl am ne, DBU, 14-nethyl ntshphel i ne and DVAP. The coupling
reaction is carried out in an aprotie solvent such ag, but not limted to,
CH2C12, DWMF or ME The reacfion tenperature can vary yrom OC to about 50C.
10The protected dipeptides f formula (4-4) can b R p red by the nethod
described in Hu, Q S.; J. A 124, 11372.

The conpound of Y converte 0% t e QL~LQLHM|a (4-6)
by aci di c Boo TW Td can % cme n]Mbut not limted
to, TPA, HCl in dm esul foni ¢ acfay eealled di scussi on
of the procedures, Tea e and condi tions for ng protecting
groups |s described in I|terature for exanple, b TAT. Greene and P.G M
Wits in "Protective G ofi s in Organi ¢ Synt hesi s" §tf|ed John Wley & Son,
Inc., 1999. The nethyl ester of c?npound of f rnula (4-6) is converted
to the correspondi ng aci d conpound fotfornul a (4-%) via alkaline hydrolysis
in protic solvents. Repr ent ati ve Ikall co nds include |ithium
hydr oxi de, sodi um h i potasswu w n wehe |ike. Suitable
sol vent s incldisi$ {r i i teet ', =Qa ®f,_i sopgopanol ,

but anol , THF, oxane a ntxture qf T |on tenperature
is preferably 0O pé;_ I£b und of for ﬁ%; Spared by

i ntranol ecul ar anisde fo gﬂi on reaction. The re an be selected from
but not limted to Dee, DC, di- 25 isopropyl _grbodllnlde BOP-Cl, PyBOP,
PyAOP, TFFH and HATU. &uitabl e bases incl ude, but are not limted to
triethylam ne, diisopropylethyl am ne, DBU, Nntthyl norpgholine and DVAP. The
coupling reaction is car{ied out in an aprotic solvent{such as, but not
limted to, Cl-12Cl12, and Tiff. The reaction tenpe&rature can vary from
0C to about 50C 3 ji; The conpoundp bR ogesSes of the
present invent kg, g;t rosunder st ood egnzg%; th the
fol | owi ng ex S r’quu',*h aneigﬁpe ol tPafl y and not
limting of the0 Nﬁﬁgmlnmentlon Vari o di fications
to the disclosed b d wi || " be apparent to "t o éd in the art
and such changes and nodifications including, wthout Ilnttatlon t hose
relating to the chenicab structures, substituents,*®terivatives, formi at i ons
and/ or methods of the invention nmay be nade ﬁ,m@&&@y&&ﬂﬁﬂﬁﬁﬂlng fromthe
spirit of the invention and the scope of the appended cl ai ns.

@

Z

The amino group of compound of formula (2-1) is protected by reacting with
5 Bocy0 in the presence of a base such as, but limited to TEA, DIPEA, DMAP, pyridine

and the like. The reaction can be carried out in a variety of organic solvents such as
CH,Cl,, toluene, Et,0, EtOAc and chloroform. Then the hydroxyl group is protected with
silylating reagents such as, but not limited to, TMSCIL, TBSCI, TESCI, TMSOTf and ¥,
O-bis(trimethylsilyl) acetamide in the presence of an organic base. Preferably, the

10 silylating reagent is TMSCI and N, O-bis-(trimethylsilyl)acetamide, the organic base is 1-
methylimidazole. A more through discussion of the precedures, reagents and conditions

for protecting hydroxyl group is described in literature, for example, by T.W. Greene and
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Al t hough the invention has been described with respect to various preferred
enbodi nents, it is not intended to be [imted thereto, but rather those
skilled in the art will recognize that variations and nodifications may be
made therein which are within the spirit of the invention and the scope of
t he appended clains. 10 Exanple 1: Conpound of fornula V: R3=CH3, ReH,
R5=CH3 and R6 = Ac. 00 HN cyA) wWkrN,irr.OAc HO y dle Stepl a: Conpound of
formula (1-n: 15CsA (481 g, 0.4nol) was dissolved in anhydrous Cl-12C12
(1.8 L), Acetic anhydride (163.3 g, 1.6npl) was added foll owed by DVAP
(48.86 g, 0. A0mh )W in "BRALHE CRApSH OrganitSiighesRi Fleaglo Wik Sembk, on m xture .
was stirred for 36 hrs. The reaction m xture was diluted with 6 L of

i sopropyl acé%ﬁte, followed by 8 L of water and stirred for 30 ruins. The
organi ¢ | ayer wasThs epawoaided foamda (@ab isedneitedto $aremmredp! amleBz2) 04 x 6 20 L)

and brine (6, ?1¥s§n§th%e9e§gahﬁ &H@gmmgﬁdgmb@aiin%%ndéﬁ%ﬁ@ﬂmaﬂa @opcent rat ed.

The resulted oam Was arle under vacuumto afford the conpound of
formul a (3- 1Fufiso@ugjing 9832)witpe mmotseied amjno acigf foray (3-3] BAWPCEA WG \Mr1) . St ep
| b.  Conpound .QfnifiQkmdoadifickr Ricribed Mg Bersaetondt (2-0yt6rd-3 td dhivelhe (250g. 0.2 nol e)
was di ssolved in %ﬁg drou& gHZClZ (2 1.). Trimethyloxoniuntetrafl uoroborate .
(89.12 g, 0. 6MIOP™ maEYat 0C and the reaction mixture was stirred at

room t enper at ur e Jopoi2id ohfosnulMBidh draiverddo thatempofndi:of forula (Frseby 2. 5 L) was
added via a dr(gg)gfl%?g;plfl I‘!;(E(I) Bﬁoe“l;ed;ﬁ}? %rﬁ%ro%cti n.gt]ﬁ&e]lghgilg Bsica !E'{h!éed at  room

tenperature 9 eaction mxture was fturt difuted wth 2 L of
CH2C12 anl@ 2 piecadfiresyesagants afitxondtiona fir cemoxipg proigeing sopesrisdeadiibeidl washed with

saturated NagfeR, B L)%@Q%er@méng ab PG RN RETPr kiR OB Na2SO4.  The
ed a

sol vent was renove n_’gbe residue was _purified on silica gel colum to
afford the c&mgssigdentissist regulobn Wilend Sem sy 1982 5 05 HPLC purity).

Compound of formula (3-6) is prepared by intramolecular amide formation
reaction, which is descried in the conversion of (2-5) to (2-6).

15 Scheme 4 illustrates a process of the invention for the preparation of compounds
according to the invention, Reduction of the compound of formula (1-3) with a reducing
agent such as, but not limited to NaBH,, followed by protection of the amino group with
Fmoc affords the compound of formula (4-1). The reduction is carried out in a protic
solvent such as, but not limited to, methanol, ethanol, isopropanol or tert-butanol or a

20  mixture of two protic solvents. The reaction temperature can vary from 0°C to about
50°C. Protection of the amino group with Fmoc-Cl in the presence of an organic base
such as, but not limited to, triethylamine, diisopropylethylamine, DBU, N-
methylmorpholine or DMAP, gives the compound of formula (4-1). The reaction is
carried out in an aprotic solvent such as, but not limited to, CH,Cl, DM or THF. The

25  reaction temperature can vary from 0°C to about 50°C. Further rearrangement of the

‘ compound of formula (4-1) in the presence of an acid, followed by acetyl protection gives
the compound of formula (4-2). Suitable acids include, but are not limited to,
methanesufonic acid, toluenesulfonic acid, and camphorsulfonic acid. The rearrangement
reaction is carried out in a protic solvent such as, but not limited to, methanol, ethanol,

30 isopropanol or tert-butanol.
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M5 (ES1): 1276.8 rniz (Mtl). Step' c; Conpound of forrmula (1-3):

Compound of formula (1-2) (230 g, 0.18 nole) was dissolved in anhydrous THF
(1.5 L) and Phenyl thioisocyanate (24.35 g, 0.18 nole) was added over 15
mns at O C. 10 The reaction m xture was stirred at roomtenperature for 2
hrs and diluted with 1 L of water and 2.5 L of ethyl acetate. The organic
| ayer was separated and washed with brine (1 1), and then dried over
Na2S01. and concentrated. After dried under vacuumfor 24 hrs, the residue
was di ssol ved i n anhydrous C112Cl12 (2.66 L). TFA (455 nL) was added at 0OC
over 30 ruins and the reaction m xtureSshasestirred at roomtenperature for
4 hours. 15 Reaction was guenched wth saturated Na2CO3 (3 L) at -15C. The
organi ¢ | ayer was separaljed and washed with bring((3 L), and then dried
over MgSO4. Concentratéd nd the reS|due mas punq jed on silica gel colum

to afford the l' forlgyia(l $D: 1149.7 mz (Ml).
Stool d: Conpdu d=of“ (2 e w(1-3) (11.6 g, 10
nunol )) was |s drdU§‘NE nﬁ)” € sol uttor-was added
sodlun1nethOX|de nnDI) and stio éHa F,t.oerrperature for 6
hrs. The m xture was d|| wi th ethyl acetate° m ) and quenched with
1IN HC1 (pH5). The organisgc Iayer was separ at ed %%d washed with saturated
NaHCO3 and brine, and then dried over MgSO 4. Concentrated and the residue
25 was purified on silic colum to afford the\conpoun d of formula (21)

(9.8g), Ms (ES!): . (Mt1). Stevie: npo nd of f la (2-3): To
a 250 m, round- sk were added t fronhst pld (0.91
g, 0.82 mmol), & | er.mul g ( ﬁs"“mls
191, RS is agncf °acet»57| (276 % 2 420w 3> BOP
(437 9 mg, 0.99 QMA P (241.9 N respectively. The
sol ution was stirféd atdyl t enper at ur e fof M luted with CH2C12,
washed with 10%citric acid, water, saturated NaHCO3, brine and dried over

Na2SO4. Concentrated ##d the residue was purifi®¥ by flash chromatography
(MeOH in CH2C12, O - O%;\N\o to afford a white solldég 1 g M (ESI):

1364.8 inia 7
'v&' %«I UO:L(

e N 18 (.
/&L\/ﬁ‘& L= ug{m Ly )\Idgxfl ﬁg(l\[-_—o

@) (4-8)

The acetyl protection reaction is carried out in an aprotic solvent such as, but not
5  limited to, CH,Cl,, CICH,CH,Cl, DMF or THEF, with acetic anhydridc in the presence of

base. Suitable bases include, but are not limited to, triethylamine, diisopropylethylamine,



Step If: Conmpound of formula (2-4): 5To a 50 nL round-bottoned flask were
added the conpound fromstep le (1.08 g, 0.79 mmol ), THE (7 nlL) and water
(3 nL) respectively and the solution was cooled to O C followed by the
addi tion of |ithium hydroxi de nonohydrate (100 ng, 2.4 mmol ). After stirred
at 0 Cfor 3 h, the reaction mxture was diluted withethyl acetate (50 m),
washed with 10%citric acid solution, brine and dried over anhydrous
Na2SO4. The 10 solv_ent _was renp_v_ed giv_e the desired pnduct 1.0 g_as

whi te foam whi ch-was used for next step reaction w thout further

purificati onDBMSN(nE&aII})mrﬂLﬁE&an B P( ¥t Ty mp oS daql fogmulO@r) Gumtrendd th or mul a

2-5): To a 50 th d f t
[ (380 15 nf comms P b b epd i SR BRI 52 573 and the

sol uti on was coolTagn the)cc@np@nfd@tf fmﬂd@b@ istolveplealohalth & protyotesd diepiade(oBther )
dr opvvi se. ?o%nﬁlgg&ie) é(pguvéwéo gsunwgﬁfoﬁmwr (4%9' AL coflplfg tegent zanlbysele@@ai the

sol vents were re n vacu he residue was dissolved in CH2Cl12 (30
n). Wash&d Wempbusegt limiedde DN EBERdi-isgpiopyd casbpdigids. 8PP S-LBRhy dr ous Na2SOH4,

The sol vent 1Is SRBY & rand). &h@bﬂé esbib@udsBst Petot firhied ) icthlyRshe,

chr omat ography 2 10%.. v/ v ol orless oil 380 ng.
M5 (ESI): 123@0@0&1@%&3 E%t HFH‘]“BB%%B‘& ﬁ‘H’)W’Q‘? g#‘erﬁf}l* PTG To a 500
round- bot t ormegridd casi aﬁﬁmd)tmpéidemutﬂnasabuﬂmﬂﬂlmtﬂgo fOlib@lg [DMierdHEdGed BOP (141.5

ng, 0.32 mol CH2C12 fc) addition of a solution of 25
DVAP (39.1 e)éhémﬁper éva&‘%%e co cc)’lﬁtn ctt%‘/rom stop | g (200 ng, 0.16

mmol ) in 1@I—|2C12 (The @rofetpd dfpapiidag OQfomL%a (&) vap berprenatep Y He weteod The sol uti on was
stirred at %%aﬁe@m@tauaﬁanmsl§mﬁmen;r k& $fBakd, ens7was quenched with

saturated NaH he organic
"The compound of formula (4-5) is converted to the compound of formula (4-6) by
acidic Boc deprotection. The acid can be selected from, but not limited to, TFA, HCl in
dioxane, methanesulfonic acid. A more detailed discussion of the procedures, reagents
15  and conditions for removing protecting groups is described in literature, for example, by
T.W. Greene and PGM. Wuts in “Protective Groups in Organic Synthesis” 3%¢d., John
Wiley & Son, Inc., 1999.
The methyl ester of compound of formula (4-6) is converted to the corresponding
acid compound of formula (4-7) via alkaline hydrolysis in protic solvents, Representative
20  alkali compounds include lithium hydroxide, sodium hydroxide, potassium hydroxide,
and the like. Suitable solvents include, but are not limited to, methanol, ethanol,
isopropanol, butanol, THEF, 1, 4-dioxane and mixtures there of. The reaction temperature
is preferably 0° to 35°C. Compound of formula (4-8) is prepared by intramolecular amide
formation reaction. The regent can be selected from, but not limited to DCC, EDC, di-
25  isopropyl carbodiimide, BOP-Cl, PyBOP, PyAOP, TFFH and HATU. Suitable bases
include, but are not limited to, triethylamine, diisopropylethylamine, DBU, N-
methylmorpholine and DMAP. The coupling reaction is carried out in an aprotic solvent

such as, but not limited to, CH,Cl,, DMF and THF. The reaction temperature can vary
from 0°C to about 50°C.

Examples
The compounds and processes of the present invention will be better understood

in conncction with the following cxamplcs, which are intended as an illustration only and
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| ayer was separated and washed with brine dried over anhydrous Na2SO4. The
sol vent was renoved and the residue was purified by flash chronmat ography
(Me01-1/ CH2C12, 1- 3010% v/v) to give a white solid 134 ng. Ms (BSI):
1232.9 ink (M-1). Exanple 2: Conpound of formula V: R3-CH3, Rea,
11.5=C113 and R6 = ally!. 5 Step 2a: Conpound of fornula (2-2) where Ris
H ReH R5="CH3 and & is ally': To a solution of N-Boo threonine
(2.19 g, 9.98 nmmol) in DWW (35 nm), sodium hydride (60% di spersion in
mneral oil, 0.88 g) was added at -15 C. After stirred for 2 his at -15 C
al l'y! brom dengiimine gf thaQoga1 i mytfionaériadbaganad mbvficaiions trtee was stirred
for overni ght gadiost£Sho tod &, I ed into
water (100 m), 10 ext%lglg?g&/mbg ﬁm &Q@ﬁﬁ{‘e %ﬁi%lth &IM ‘%8\@%%6@9%e aqueous
| ayer was aci H’Pﬁhﬁ‘é“E}"%“’t"h‘dlﬂlBW@i’ltt lhfnéaﬁa@:'lﬂwsc fé%tmgat@ dlemioﬁlwtfé‘tﬁhgﬁl, acetate (3 x

100 m). The ﬁm&b&eﬂﬁcﬁewagﬁdalfﬁmfu&}{@i&Snc%ﬁh@th&ﬁ%hﬁgm%nhbh Rnai® x 100 m ),
then brine (2 L ed over anh%gmous Na2SO4. The sol vent was

removed and t ﬂ’ehoru }3‘%??5'[]@ fwabtgfiﬁ? P ¥ tioRand e Scfob His PRRGPISH Y6409 et hy |
acet at e i n hexanelthoglyihe éwventip@hds byee ldéseribes WithijRspdctOOvagouspytifedled: 80. 8%) .

1511- 14" 4MR ( 46 (s 9H)
3.94 (dd, | éﬂgm¥w§5“ (il mgfﬁﬁé%ﬂgg%“%m‘MH%@Tgmﬁekﬁkﬁ&él 2.0,
7.0 1-h) 5. 17%{liderosniq thd}]"&ﬂa@ﬂ@andgﬂoglﬁlsﬁms @ymnﬁdezl?ere(imhlqmq&)wulﬁn 30 (d 111,)
8.5 Hz), 5. 81&1551%6?%6ﬂa’c?gntm@s%gtk%l?copmc&ﬂﬁquéafclafngr mula (2-2) where R3 is
met hyl R4z b—l R51-11 and R6 is allYl: To a solution of the conpound from
step 2a ( 96 g, 7.57 mmoi) in mxture of 20 THE: DWVF (17:1, 24 m) was
added sodi um Bydpiecde (60% di spersi oninm neral oil, 1.0 g) at 0 C, After
stirred for 2 [y! di 22.7 nrunol) was added,
the reaction ?ﬁ"’gﬁ%ﬁ?dé’?\%\%%ﬁgﬁ %baf }ggjf(%k ‘{‘E sA then at room tenperature
for 17 hrs. The reaction i xture was poured into ice water (100 m),
acidified with 10%C|tr|m acid and extracted with ethyl acetate (3 x 100
m ). The conbi ne Ob @ grs were washed with 25 water (3 x100 m),

brine (2 x 100 < A anhydrous sodi um sul fate. The sol vent was
renoved and t gi;el WRSH pgr i oed on flash colum (25% et hyl acetate
i nhexane, $) to

aml efl w 40 (1.6 g, 771 %. 'I-1-NWR (500 MHz,
CDCI 3): 81.20 ( , A4 (s, 31-1), 1.47 (s, 6H), 3.00 (d,
3H, J = 7.5 Hz), 3 89- 3 ,

0.6 11

4.05-4.23 (m 3H), 4.64 (d, 0.311 J 5.0

Hz), 4.85 (d, ZI_.2 (dd, 1H, J= 0.9, 8.5 Hz), 5.20-5.25 (m
11-1), 5.82-5 - =k
15 CsA (481 g, 0.4mol) was dissolved in anhydrous CH;Cl, (1.8 L), Acetic

anhydride (163.3 g, 1.6mol) was added followed by DMAP (48.86 g, 0.4mol) at room
temperature under nitrogen. The reaction mixture was stirred for 36 hrs. The reaction
mixture was diluted with 6 L of isopropyl acetate, followed by 8 L of water and stirred
for 30 mins. The organic layer was separated and washed with saturated NaHCOs (4 % 6
20 L) and brine (6 L). The organic phase was dried over Na,S0, and concentrated. The
resulted white foam was dricd under vacuum to afford the compound of formula (1-1)
(520 g, 95.5% HPLC purity).
MS (ESI): 1244.8 m/z (M+1).
Step1b: Compound of formula (1-2):
25 Compound of fornula (1-1) (250 g, 0.2 mole) was dissolved in anhydrous CH,Cl,
(2 L). Trimethyloxoniumtetrafluoroborate (89.12 g, 0.6mol) was added at 0° C and the
reaction mixture was stirred at room temperature for 20 hrs, Methanol and water (1:1

mixture, 2.5 L) was added via a dropping funnel over 15 mins at 0° C and then stirred at
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Then the conpound of exanple 2 was prepared using essentially sane
procedure 5 fromstep te to step ih in the preparation of the conpound of
exanple 1 with the conpound fromstep |d and the conpound of fornula (2-2)
where R3 is nethyl and RGis allyl which was prepared in step 2b. M5 (BSl):
1230.7 nth (Mtl). 10 Exanple 3: Conpound of forrmula V: R3=-CH3, R4=-11,
R5=CI'13 and Rt = benzyl. The conpound of exanple 3 was prepared
using essentially sane procedure fromstep le to step |h in the preparation
of the compound of exanple 1 with the conmpound 15 fromstep Id and the
cl: g ggo g mrzlaiofZ frﬁﬂcrﬂwnaeé{;(t&e a?f 3%@(@&;?83 nih&xg%fﬁd’lt%ﬂtheaﬂlildlteﬂ@iths LvéaBydl; anVS (ES!) :
: : e. 4. ound .of , fo : ; 7 = -
and 14 = Z%L ot Tg‘bng&anﬁﬁﬁl_e’ V?Sngwa%fiénda%é%u‘? ée}{lc’:r%tﬁpoaﬁn i%? e;'érTEISeC% +
&5) rr%%éNhH%@?mmg), mﬁgn@iedopet(mmzn(ewﬁennggs,remngan@215rqsisige), CH3CN (0.5
, Ander.,. e m
I ni di ated on ‘Y?fg%néfj\ﬁ/%(\)/rles‘ﬂ%céﬁgt% cgl}qmgtl af%lgq% cﬁﬁo@g%fﬁ&%{){%@q?g gv%/en?é r)étrg\r/gdwas |
and the rési diR.Omstypurified by colum 5 chronat ography (5% MeO1-1 in DCM

to give desingdminoMHER m/ERl+1VE Nz 1306. 91 1M+Hr.

Steplc; Compound of formula (1-3):
Compound of formula (1-2) (230 g, 0.18 mole) was dissolved in anhydrous THF

(1.5 L) and Phenyl thioisocyanate (24.35 g, 0.18 mole) was added over 15 mins at 0° C.

10  The reaction mixture was stirred at room temperature for 2 hrs and diluted with 1.L of
water and 2.5 L of ethyl acetate, The organic layer was separated and washed with brine
(1 L), and then dried over NazSOq.and concentrated. After dried under vacuum for 24 hrs,
the residue was dissolved in anhydrous CH;Cl, (2.66 L). TFA (455 mL) was added at 0°C
over 30 mins and the reaction mixture was stirred at room temperature for 4 hours.

15  Reaction was quenched with saturated Na;CO3 (3 L) at -15°C. The organic layer was
separated and washed with brine (3 L), and then dried over MgSO,. Concentrated and the
residue was purified on silica gel column to afford the compound of formula (1-3) (130g).
MS (ESI): 1149.7 /z (M+1).

Step1d: Compound of formmla (2-1):

20 Compound of formula (1-3) (11.6 g, 10 mmot)) was dissolved in anhydrous
MeOH (100 ml). The solution was added sodium methoxide (1.62g, 30 mmol) and stirred
at room temperature for 6 hrs. The mixture was diluted with ethyl acetate (200 ml) and
quenched with 1N HC1 (pH~5). The organic layer was separated and washed with
saturated NaFICOs and brine, and then dried over MgSO4, Concentrated and the residue

25  was purified on silica gel column to afford the compound of formula (2-1) (9.82).

MS (BSI): 1107.8 m/z (M+1).
Steple: Compound of formula (2-3):

To a 250 mL round-bottomed flask were added the compound from step 1d (0.91
g, 0.82 mmol), the compound of formula (2-2), where R3 is methyl, Ry is H, Rs is methyl

30 and Rg acetyl (276 mg, Immol), CH.Cl; (20 mL), BOP (437.9 mg, 0.99 mmol), and
DMAP (241.9 mg, 1.98 mmol) respectively. The solution was stirred at room temperature
for 16 hrs. Diluted with CH,Clp, washed with 10% citric acid, water, saturated NaHCOs,
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Exanpl e 5: Conmpound of fornula V: R3=CH3, ReH, R3=CH3 and R6 = Step 5a:
Conmpound of formula a-2Rithanjjj To a 250 nmlL round-bottoned flask were
added the conpound of step 2b (1.8 g, 6.59 mmD, 1, 4-di acetoxy-2-butene
(16.2 g, 56.2 mmol), Hoveyda- G ubbs 2nd 15 generation catal yst (413.6 ng,
0.66 mml) and the flask was capped with a rubber septum stopper. Vacuum
was applied and backflashed with N2 three tinmes, Degassed 1, 2-

di chl oroethane (70 niL) was added and the reaction m xture was stirred at
40 C for 16 hrs. Concentrated and charged with water (100 nL). The bi phasic
m xture was coodeethdt drie® GvEONESOR dCdayenagied thd e Obsidde Nvagfiidd6bib filk) . The

" m xture was sty r 1 0.0 C  extracted wth Et20 (100 nL X 2).
The aqueous lgﬂ;é%ﬁ%%ﬁ%‘@%eg)l ling: ZV\%f’t% ﬁ@ N afrgo[r %wgﬁﬁolé@tlr%ct ed with Et20
(250 ni L X 3) MSKH&D:dasA medMbigani ¢ | ayers were washed with brine, dried,
concentrated tQnG MEnpBRd®r REAWOSHI up 2.2 g, 83%yield. Then the conpound
of exanple_5 was prepared using essentially sane procedure fromstep le to
step 1 h iR the priegaP aliromddptiomsd fasswsenrdded dic cenpeonisl fonsten le K188 25
;2”&0“23; E: ?rm.ssll @glob,crmdnimd%@mmr&ﬁecﬁg&mh alteééim%h MEL%@F}% NIE% :j s net hyl
=H, R 3=Cl - i,S, i ch.was prepare S a, adz =
1302. 8 [ Mr11] ié%@“%?%weé‘?m&ﬁg%‘%*&?TO}E@?%‘PQYQ‘\%‘?( 834 TRRP] | R5- CH3 and

R6 Me ? After stirred at 0 °C for 3 h, the reaction mixture was diluted withethyl acetate (50 ml),

washed with 10% citric acid solution, brine and dried over enhydrons N2,S04. The
10 __solvent was removed to give the desired product 1.0 g as white foam which was used for
next step reaction without further purification.
MS (ESI): 1350.8 m/z (M+1).
Steplg: Compound of formula (2-5);
To a 50 mL round-bottomed flask were added the compound from step 1f (380
15 mg, 0.26 mmol) from step 1f were added CH,Cl, (3 mL) and the solution was cooled to 0
°C followed by the addition of TFA (3 mL) dropwise. The reaction mixture was stirred at
0 °C for 2 hrs and the solvents were removed in vacuo and the residue was dissolved in
CHxCl; (30 mL). Washed with saturated NaHCO;, brine and dried over anhydrous
Na;804, The solvent was removed and the residue was purified by flash chfomatography
20 (MeOH/ CH,Cl,, 1-10%, v/v) to give colotless oil 380 mg.
MS (ESI): 1250.8 m/z (M+1).
Steplh: Compound of formula (2-6):

To a 500 ml round-bottomed flask cquipped with a dropping funnel were added
BOP (141.5 mg, 0.32 mmol), CH,Cl, ( 250 ml) followed by addition of a solution of
25 DMAP (39.1 mg, 0.32 mmol) and the compound from step g (200 mg, 0.16 mmol) in
CH;Cl; (100 mL) during 2 hrs at room temperature. The solution was stirred at room
temperature for 16 hrs. The reaction was quenched with saturated NaHCOj3. The organic
layer was separated and washed with brine dried over anhydrous Na;SOs. The solvent
was removed and the residue was purified by flash chromatography (MeOH/ CH,Cl,, 1-
30  10%, v/v) to give a white solid 134 mg.
MS (ESI): 1232.9 m/z (M+1).
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"LON yl/4Nr-e0 N M1)(1) HCA-- jc lcer 1z CWNE tg 8)1' To a solution of
the conmpound of exanple 5 (22 ng), Pd2(dba)3(18 ng), dppb (16 5 -ng)--in
TF1F (2 nth) was added diethylarnine (0.6 nL) under N2. The m xture was
degassed and refluxed for 4 hrs. The solvent was renoved and the residue
was purified by colum chromatography to give |light brown foam (20 ng).
ESIMS mMlz = 1315,9 [W+H]|-. 10 Exanple 7: Co Conpound of fornmnula
R3=CH3, 1a4=H, R5=CH3 and R6= The conpound of exanple 7 was
prepared using essentially sane procedure in the preparation of the
qupﬁgnghof' Exaipl2e 6 with the conpound of exanple 5 and 15 rnorpholin c.
329 9 ou of formula V: R 3=CF13,
R411, R5=C113"% ﬁbk¥%ﬁhav EX%EP%% npoun g&anple 8 was prepared
usi ng essentlally sane prqf edure in the preparatlon of the compound of
exanple 6 wth the conpou of exanple 5 and tris(hydroxynethyl)
am nonet hane.

£
..

°’\—*rwr;_ "TV:M

o £

5  Step 2a: Compound of formula (2-2) where Ry is H, Rq4=H., Rs=CH; and Ry is allyl:
To a solution of N-Boc threonine (2.19 g, 9.98 mmol) in DMF (35 ml), sodium
hydride (60% dispersion in mineral oil, 0.88 g) was added at -15° C. After stirred for 2 hrs
at -15° C, allyl bromide (1.33 g, 10,98 mmol) was added and the mixture was stirred for

overnight at toom temperature. The reaction mixture was poured into water (100 ml),
10  extracted with diethyl ether (2 x 100 ml). The aqueous layer was acidified with 10% citric
acid, extracted with ethyl acetate (3 x 100 ml). The combined organic layers were washed
with water (6 x 100 mf), then brine (2 x 100 ml), and dried over anhydrous Na;SO4. The
solvent was removed and the residue was purified by column chromatography (40% ethyl
acetate in hexane) to give a pail yellow syrup 2.09 g. (vield: 80.8%).
15  'H-NMR (500 MHz, CDCls): 8 1,23 (d, 3H, J = 6.5 Hz), 1.46 (s, 9H), 3.94 (dd, 1H, ] =
5.5, 7.0 Hz), 4.06-4.14 (m, 2H), 4.34 (dd, 1H, J = 2.0, 7.0 Hz) 5.17 (dd, 1H, ] = 0.9, 8.5
Hz), 5.23-5.27 (m, 1H), 5.30 (d, 1H, ] = 8.5 Hz), 5.81-5.86 (m, 1H).
Step 2b: Compound of formula (2-2) where R, is methyl R;=H, Rs=CII; and R is allyl:
To a solution of the compound from step 2a (1.96 g, 7.57 mmol) in mixturc of
20  THF: DMF (17:1, 24 ml) was added sodium hydride (60% dispersion in mineral oil, 1.0
g) at 0° C, After stirred for 20 min at 0° C methyliodide (1.41 ml, 22.7 mmol) was added,

the reaction mixture was stirred at 0° C for 2 hrs, then at room temperature for 17 hrs. The
reaction mixture was poured into ice water (100 ml), acidified with 10% citric acid and
extracted with ethyl acetate (3 x 100 ml). The combined organic layers were washed with
25  water (3 x100 ml), brine (2 x 100 ml) and dried over anhydrous sodium sulfate. The
solvent was removed and the residue was purified on flash column (25% ethyl acetate

inhexanes) to give pail yellow syrup (1.6 g, 77.3 %).
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5 ESI Msni/lz = 1363.9 [MHr . Exanple 9: Conpound of fornula V. R3=CH3,
R4=H, R5=013 and 116 = 10To a solution of conpound of exanple 5 (47 ngy,
0.038 mml) in MeOH (2 nlL) was added K2303 (30 ng, 0.22 mnol) at 0OC After
stirred at OC for 2 hrs, the reaction m xture was concentrated and purified
by HPLC to give a white solid 25 ng. ESI M5 ,n/z= 1260,8 LMdir . 15

Exanpl e 10: Conpound of fornula V: R3=CH3, Refl, R5=CH3 and Rfi To
a solution of conpound of exanmple 9 (330 ny, 0.26 mml) in CHC12 (10 m)
was added Boc20 (114 ng, 0.52 mmol ), DMAP (16.5 ng) at roomtenperature.
After stirred' PENMR)(GOG MEPEDE)Ls e2d @r3H41hr6$ Hzt)rnemr(@aaj 197 (J76HY, BOE Was

g o Est ve Fedtd b a1 T Er LR o Sk da e Bebkiaf oV ¢ 7"
R3=CH3, R 4= 1(1§1|,(|)RH6£€HHZ)a51¢i2(I§6;g iﬁi’;gi%dgrxg%?gég le%grﬁpggizg I\I\%ﬁngrg}oar ed
using essentially 15g/%. S OF & ¢ ihg cssentiall

lﬁ gls Ci ure

exanple 6 with the corrp - ét hanol .
ESI MS rezd= f{gyg’@g_'g,\;ﬁfteg_]lh m the preparation of the compound of example 1 w1th the

compound from step 1d and the compound of formula (2-2) where R; is methyl and Rs is
ally! which was prepared in step 2b.
MS (ESD: 1230.7 m/z (M+1).

10 __Example 3:
Compound of formula V: Ry=CH;, Ry=H, Rs=CH3 and R¢ = benzyl.

Sue “?r‘w
\i( I;fi“ oL

- The compound of example 3 was prepared using essentially same procedure from

L1131

step le to step 1h in the preparation of the compound of example 1 with the compound
15 from step 1d and the compound of formula (2-2) where R; is methyl and Ry is benzyl.
MS (ESI): 1280.8 m/z (M+1).

Example 4:

=
Compound of formula V: Ry=CH;, Rs=H, Rs=CH; and R¢ = Y\/\©

'?
Rfu)Zg"?
BAtIoS

20
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15 Exanpl e 12: Conmpound of fornula V: 11.3=Cl-13, R4=H, 11. 6=CH3 and R6
Step 12a: Conpound of M _t,2.3isnetlil R =HR--a-13and R6ja 0 20 To a
solution of conpound of fornmula (2-2) where R3 is nmethyl, RAis H R5 is
CH and R2 is r'-"Am whi.ch was prepared in step 5a (2.76g, 8 mol) in
anhydrous THE was added norphline (6.76g, 80 mmol), Pd2(dba)2 (460 nunol,
0.5 mmol ) and dppb (424 ng, 1 nunol) at roomtenperature. The m xture was
degassed and heated to 650e. 5 After stirred at 650C for 4 hrs, the
reaction m xture was concentrated and the residue was purified by flash

chr omat ogr aphy t Or(ga Y%LC\F?AI %}eea%&ed%é co mﬁd or exa\%})lezieﬂhng)ﬁa&hwmh@f fornul a
2-2 where It is me ure of cqppound of

formula (2- 2)(1%}%&»é’dlﬁ@*<i)s(4éé¥g%ﬂma@anﬂb quCN (0 5 mL), N (110 pL) un
, Wwhich was R&@@@wﬁﬂwmﬂwﬁ&ﬁ@d&%ﬁﬂk%ﬁﬁmggksaﬂﬂm&@ﬂhﬁ&bhadmuabnm1anrbon (40

mg) in MeOIl (10 i) was stirred at omtenperature under. 112 for 13 hrs.
The mi xture V\é tgf il Py e%"'t"ﬁ’rt%l‘i’@’ﬁ ’ﬁmﬁ? g ¢ eelr‘?s’td?:‘c’ é{vﬁfj PPt cﬁfl?yl f‘%lé e was
concent r atfed chiematotephly g MecOHan DONpoghe dasredbdicd ess oi |l (350 ng). 15Then

t he conpound X +prepared using essentially sane procedure
fromstep IeE%éMgt"gﬁo b@é%ﬁ[%@ ‘preparation of the conpound of exanple 1

with the
Example 5:
2 ¢
Compound of formula V: R;=CHj, Ry=H, Rs=CHj; and Rs = NN

'?

Q
M Ma Q
Ni)L NJ &

BY K;._ ‘n)\’ OAc

Step 52: Compound of formula (2-2) where R, is methyl Re=H, Rs=CH, and Rs is
Y\f\/om,

To a 250 mL round-bottomed flask were added the compound of step 2b (1.8 g,
6.59 mmol), 1,4-diacetoxy-2-butene (16.2 g, 562 mmol), Hoveyda-Grubbs 2nd

10

15  gencration catalyst (413.6 mg, 0.66 mmol) and the flask was capped with a rubber scptum
stopper. Vacuum was applied and backflashed with N, three times, Degassed 1, 2-
dichlorocthane (70 mL) was added and the rcaction mixture was stirred at 40 °C for 16
hrs. Concentrated and charged with water (100 mL). The biphasic mixture was cooled to
0 °C followed by addition of 2 N NaOH (6.5 mL). The mixture was stirred for 10 min at

20  0°C, extracted with Et,0 (100 mL X 2). The aqueous layer was acidified with 2 N HCI
at 0 ° and extracted with Et,0 (250 mL X 3). The combined organic layers were washed
with brine, dried, concentrated to give pale brown syrup 2.2 g, 83% yield.

Then the compound of example 5 was prepared using essentially same procedure
from step le to step 1h in the preparation of the compound of example 1 with the

25  compound from step 1d and the compound of formula (2-2) where R; is methyl Ry=H,

Rs=CH; and R¢ is N0 , which was prepared in step 5a.
ESI MS m/z = 1302.8 [M+H]".
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compound fromstep Id and the conpound of forrmula (2-2) where R3 is nethyl

Ri=1-1, 125-CH3 and R6 is \--..."*" . """" which was prepared in step 12b.
ESI M5 na/z = 1331.9 [ MtHr. 20 Exanple 13: Conmpound of formula V: R3=CH3,
R4=H, R5=CH3 and R6 = Step 13a: Conpoundm nethyl R4--=-11, RiClljand _Rjjs

To a solution of conpound of fornula (2-2) where R3 is nethyl and 124 is
whi ch was prepared in step 5a (2.76g, 8 mol) in ethyl acetate (40 m) was
5 added 5% pal | adi um on carbon (400 ng). The m xture was stirred under 112
(1 atm at 00C for 2 hrs and filtered through a pad of collie, The filtrate
was concent r aBsehplidd purified by flash chromat ography to give the title

conpound as cQlorle s oi | _.Q» . Then the,anqugd of exanple 13 was
pr epar ed using fﬁﬁ?P? gﬁﬁggﬁﬁﬁ%dﬁr%HFW6ﬁ?step le to step |h in the
preparation of the conpou of exanple 1 with the - 10--conpound from stet)

| d and t he-conpound- of - fpr la (2) where-RT is nethyl R4=11, 11.5=CF13 and
R6 i swhich was prepgr 1y7st p 13a. ES! M5 nfz = 1304.8 [ MtH. Exanple 14:

15 Conpound of do @NJ ﬁﬁi R4=11, R5=CH3 and R6 =

To a solution of the compound of example 5 (22 mg), Pdy(dba)s (18 mg), dppb (16
5 —mg)-in—THF (2 mL) was added diethylamine (0.6 mL) under N,. The mixture was
degassed and refluxed for 4 hrs. The solvent was removed and the residue was purified
by column chromatography to give light brown foam (20 mg).
ESIMS m/z = 13159 [M+H]".

10 Example 7:

Compound of formula V: R5=CH;, Ry=H, Rs=CHj; and R¢ = \/\'//\’N‘)_

The compound of example 7 was prepared using essentially same procedure in the
preparation of the compound of example 6 with the compound of example 5 and
15 morpholine.
EST MS m/z = 1329.9 [M+H]".

Example 8:

N’\/H
Compound of formula V: Ry=CHj, R;=H, Rs=CH3 and R¢ = OH
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A sol ution of compound of exanmple 13 (1.3 g, 1 rnnmol) in MeOH (20 nL) was
added K2CO3 (152 ny, 1.1 nano') at OC. After stifled at OC for 2 hrs, the
reaction m xture was quenched with 10%citric acid (5 ml). The m xture VEI S
added saturated 20 NaHCO3 (50 ml) and extracted with ethyl acetate (50 m
X2). The conbi ned organic |ayers were washed with saturated Nafl CO3 and
brine, and then dried over anhydrous Na2SO4. The sol vent was renoved and
the residue was purified by flash chromatography to give the title conpound
as white solid (1.0g). ESI Ms mz = 1262.8 [Mill] . 25 Exanple 15:
Compound of formula V: K33Cl143, R5=C113 and R6 To a sol ution of
conpound of exanple 12 (H4 nmg, 0.03 mml) in CH2C12 (1 nl) was added m CPBA
(0.033 nmmol) at 0 C.  Theyyeaction mxture was stirred at 0 Cfor 0.5 hr and
diluted with 0512?\&( 0 )I__Ymshed with 10% Na2CG8, brine and dried over
5 M2504. Filter an FiYradte was co ntrated, and then purified by
HPLC to give e NV

conpoupjdyas white d (32 mg). ESIMB Mz ---
1278.8 [ M+H| t A R
and R5 r" no 0 H N\-H-

%«« CymotwdSotyTordtul a V: R3=CH3, 1t 4=H, Rs=CH3
@/ N3 "

N

The compound of example 8 was prepared using essentially same procedure in the
preparation of the compound of example 6 with the compound of example 5 and tris-
(hydroxymethyl) aminomethane.

5 ESIMS m/z=1363.9 [M+H]",

Example 9:
F OH
Compound of formula V: Ry=CHs, Ry=H, Rs=CH; and Rg= X" ™",

10 To a solution of compound of example 5 (47 mg, 0.038 mmol) in MeOH (2 mL)
was added K2CO3 (30 mg, 0.22 mmol) at 0°C. After stirrcd at 0°C for 2 hrs, the reaction
mixture was concentrated and purified by HPLC to give a white solid 25 mg,.

ESI MS m/z = 1260.8 [M+H]". '

15 Example 10:

P OB
Compound of formula V: Ry=CHs, Re=H, Rs=CHz and Rg = N~ """
\
B
n?' 9 Mo
o} Ni_j\hx,hl N N\}=
g & H (o]
)\INMﬁ’ge o H 0 =€
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To a 4-drumvial were added conpound of exanple 14 (100 ng, 0.079 mol),
THE (2 nmL), triphenyl phosphine (excess), DEAD (excess) and DPPA (excess)
respectively and the solution was stirred at 50 C overni ght. The crude was
passed 15 through a short colum by eluting with a m xed solvent McOH in
CH2C12 (O - 10% and then further purified by FIPLC to afford the title
conpound (20 ng). ESI MS mz = 1287.6 [ MtH] . Exanple 17:

Co i 20 Conmpound of formula V: R3=CF13, R4=H, 113=CI 13 and 12.6 To
a 1-drumvial were added conpound of exanmple 14 (100 ng, 0.079 mmol),
CH2C12 (2 m d), CD¥agcdBios of@mpbund bBextutiple (330 frps@BCiund Bin\CHOK (10hs) r eact i on
m xture was Ssgilr I re, r Lin pi) was
charged and t fjiesa:dgégcéo%)né%yglﬁlg%gﬁ@g?%m%E]E?' &Pgra ioggﬂ?@erﬁﬁé%%%ﬁde pr oduct
m xture was pigredel 1oy omppitatze indhts, hokeartian byxtet wes aoucewiatad aad prrifiedl sol vent

me011 in C - I&IQ)mtOEQS‘%_ﬁyt@QQeJ»blﬁ@séﬂd)gb@ﬁé, purified by HPLC to afford the
title conpou §30 ny) MS.rniz = 1375.8 TMrH 10 Exanple 18: Conpound
of formula”V: 1313844 HRs=cH3 and R6 = The conpound of exanpl e

18 was prepared using essential sanme procedure in the preparation of
exanpl e 17 (3@Xam 11.15ESI M5 ink = 1319.8 [ M+11l]-. Exanple 19:

\/\,/}\,O\AN/\I
Compound of formula V: R;=CH;, R4=H, Rs=CH3 and R¢ = o

NMe O H —
o"\_”j%fnjr‘:\m HTN\/WO/\/Q

10 The compound of example 11 was prepared using essentially same procedure in
the preparation of the compound of example 6 with the compound of example 10 and 2-
morpholin-4-yl-ethanol.

ESI MS m/z = 1373.9 [M+H]".

15  Example 12;

Compound of formula V: Rs=CHs, Rs=H, Rs=CHs and R¢ = \N\’NJ_

\

H
Me @ Y M
o N\)LNU;N Ne
; gl
)\I ; H 1=°

g S
o N+ N\“)\,O\/\/\

Step 12a; Compound of formula (2-2) whete Ra is methyl R=H,Rs=CHs and R is

20 O~
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Compound of fomm a V: R3=CH3, 124=14, R5=C113 and R6 =0 A m xture of
conpound of exanple 14 (50 ng, 0.040 =toe, Boc-Val-OH (43 ng, 0.20 mol),

| 1ATU (75 ng, 0.20 nunol), DI1PEA (34.5 pL, 0.20 mmmol), DI Y1AP (4.8 ng,
0.040 mml) in CHC12 (1 inl..) was stirred at roomtenperature for 2 hrs.
The crude 5 reaction m xture was directly purified on silica gel colum to
afford the title conmpound (13.6 ng). ESI M5 rn/z = 1461.7 [M1-11]..

Exanpl e 20: 10 Conpound of formula V: 11.3=Cl 13, R4=H, 11.5=-CH3 and R6 =
The conpound of exanple IR was prepared using essential same procedure in
the preparation ofo &¥aitphef dihpoudd oTErmulz$2-2)Mehchd B; iFmBA/ROis[HYREs. 15
Exanple 21: ' 0 oj farmula V: 1t3-Cl113, |t4=H R5=01 ndR6:

A sol ution ofCPbéf%'@u ¥ of “exarihicd wpapreneredn siqy SpEFpebemgD ip A ﬂ\‘/'SCHZClZ (2.4

m, 1.2, v/ V)TPWas%HdeHhﬁﬂ)hﬁﬂe (6. moﬁm@m(uﬂaﬁ (460 innd) 015 Mimol Y ind dpl vent was

: le'[rlme/egoﬁgguk 4(rgg gl du ) at roonPtlélzl;l]l)JrelltL%g 'ng rrfwlm?ig (pegasg%t chﬁeaa'gcliwo éSgC afford the

5  After stm'ed at 650C for 4 hrs, the reaction mixture was corlcentrated and the residue was

purified by flash chromatography to give colorless oil (2.5 g).

Step 12b: Compound of formula (2-2) where Rs is methyl R,=H, Rs=CH; and R is

\/\/\/N\)o :

10 A mixture of compound of formula (2-2) where Rs is methyl and Rg is

\/WN\) , which was prepared in step 12a (350 mg) and 10% palladium on carbon
(40 mg) in MeOH (10 ml) was stirred at room temperature under Hp for 13 hrs, The
mixture was filtered through a pad of celite and the filtrate was concentrated o give the
title compound as colorless oil (350 mg).

15 Then the compound of example 12 was prepared using essentially same procedure
from step le to step 1h in the preparation of the compound of example 1 with the
compound from step 1d and the compound of formula (2-2) where Rj is methyl Ry=H,

Rs=CHj; and Rg is \/\/\’O, which was prepared in step 12b.
ESI MS m/z=1331.9 [M+H]',
20
Example 13:
Compound of formula V: Rs=CHs, R4=H, Rs=CH; and R¢ = N

\
H
0o
0 L)
Me M Me
)\OIN\_)LN NIA AN
z e g H 0
Nlw@oo H o] }-‘-
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6 -ESI-M5-tiz/z -1361.6 [ MtH]t Exanpl e 22: Conmpound of fornula V: R3=CH3,
R4=H, R5=CH3 and R6 = 10To a l1l-drumvial were added the conpound of
exanple 14 (20 ng, 0.016 nmol), THF (1 mi), triphenyl phosphine (55 ny, 0.21
mmol ), DEAD (32.6 AL, 0.21 mmol) and acetone cyanohydrin (43.9 AL, O0.48
nunol ) respectively and the solution was stirred for 0.5 h at 50 C. The
crude product m xture was passed through a short colum by eluting with a
m xed solvent MeOH in CH2C 2 (0 - 109 . Prep TLC purification afforded the
15 title corrpound as white foam (12 ng) . ESI VS nah 1271 8 1M hH1+. Exanpl e
23: , Nri s Comdepuiid: gémifons : a B3 vheR, RaFA 1 R L Epdd RG s, '
To aI drum \A{/&J/\\A@N’e added the corrpound of exarrpl e 14 (20 ng, 0.016 mmol),
T-1F (I m Iy —triphenyl phosphine (55 ng, 0.21 mol ), DEAD (32.6 iL, 0.21
mol ) and t et r azo¥e i splub@etfogpmippurdeof (fomti§ @r?f)lx,yhexee&aptscméthaélayd &ads t he

| ut 0.5 h d d t
passed throuch & shot PREBVIHEEGR ENE PHE. 6 b R0t SR SCAHED RO i 1
CH2C12 (03 1a08¢d. S‘W@upm pi fdrloat(#@nm@f Tlmrmiedretxm stirteld lugdet RO WA aBS Whi t e
foam (8 ny). 0|§§Ifml\/§ &é@dlﬁndﬁgxgll %‘5& of Je?teE%‘QJrHllngte WA&S co%gmrgt!'éd anp f formula

V. R3=Cl13, R4= ---
punﬁed by ﬂash chromatography to give the title compound as colorless oil (2.0 g).

Then the compound of example 13 was prepared using essentially same procedure
from gtep le to step 1h in the preparation of the compound of example 1 with the
—————— 10——compound-from-step_1d-and-the-compound-of formula-(2-2) where R3-is-methyl Ry=H,
Rs=CHj and Re is \/\/\"OM, which was prepared in Step 13a.
ESI MS m/z = 1304.8 [M+H]",

Example 14;
15 Compound of formula V: Ry=CH, R=H, Rs=CH; and Rg = XY™~

Kﬁ%%
Lf§_ Ai”jr\»vv\o”

A solution of compound of example 13 (1.3 g, 1 mmol) in MeOH (20 mL) was
added K;CO; (152 mg, 1.1 mmol) at 0°C. After stirred at 0°C for 2 hrs, the reaction
mixture was quenched with 10% ciiric acid (5 ml). The mixture was added saturated

20 NaHCOs; (50 ml) and extracted with ethyl acetate (50 ml X2). The combined organic
layers were washed with saturated NaHCO; and brine, and then dried over anhydrous
Na;S04. The solvent was removed and the residue was purified by flash chromatography
to give the title compound as white solid (1.0g).

ESI MS m/z = 1262.8 [M+H]".
25
. Example 15:

'/\0

>

Compound of formula V: Rs=CHs, R¢=H, Rs=CHj and Rg = \"™~"8
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To a 1-drumvial were added the conpound of exanmple 14 (20 ng, 0.016 mmol),
THP (1 ),
nmol ) and 15tetrazole in acetonitrile (0.48 nmol) respectively and the

solution was stirred for 0.5 h at 50 C. The

tri phenyl phosphine (55 ng, 0.21 nunol), DEAD (32.6 uL, 0.21

crude product m xture was

passed t hrough a short columm by eluting with a m xed solvent M01-1 in
cHd 2 (0 -

foam (6 ny).
V: R3-Cl-13, 114=H, 114=CH3 and 126 =

conpound of exanple 16 (5Q¢ ng, 0.039 mml), PPh3 (20.4 ng, 0.078 mmol), THF:
(I m) respectively and t en the solution was heated at 60C for 1h. Water
(14 ttL, 0.78 mml) was iddded and the reaction was heated at 60 5 =" & or 0

h. - Sol vent s merem@

(20 ng).

ESI

5

10

15

20

1099 . HPLC purification afforded the title conpound as white

ES1 M5 mz = 1314,8 [ MtHf . 20 Exanpl e 25: Conpound of fornula

d the resi due was purified-by flash

M5 in/z= 1305.6 [ MrH
To a solution of compound of example 12 (40 mg, 0.03 mmol) in CHyCl, (1 mL)

was added m-CPBA (0.033 mmol) at 0 °C. The reaction mixture was stirred at 0 °C for
0.5 hr and diluted with CH,Cl, (10 mL), washed with 10% Na,CO3, brine and dried over

N2,80,. Filtered and the filtrate was concentrated, and then purified by HPLC to give the
title compound as white solid (32 mg),
ESIMS m/z = 1278.8 [M+HT".

Example 16:
N;
Compound of formula V: Rs=CHjs, Rs=H, Rs=CH3 and R¢ = A
\
5
NI LR
A
NMW{JI\rN N N—
] N
§H WIC\M L ’

To a 4-drum vial were added compound of example 14 (100 mg, 0,079 mmol),
THF (2 mL), triphenylphosphine (excess), DEAD (excess) and DPPA (excess)
respectively and the solution was stirred at 50 °C overnight. The crude was paésed
through a shott column by eluting with a mixed solvent MeOH in CHxCl, (0 ~ 10%) and
then further purified by HPLC to afford the title compound (20 mg).
ESI MS m/z = 1287.6 [M+H]".

Example 17:

\/\/\/OYN\)
Compound of formula V: R3=CHs, Rs=H, Rs=Cll; and Re = 0

63

X |ve the title conmpound as white foam 4

I? Fﬂt Ex mpl e 26: 10 Conpound of fornula V: .
he conmpound of exanple 26 was

prepared using esseﬂtlab Gcedure kaxthe preparation of exanple 17

To a 1-drumvial were added



15 Exanpl e 27: Compound of fornmula V: R-3=-CH3, R4=H, 12.5=CH3 and Ro =

To a 1-drumvial were added triphosgene (19.2 ng, 0.065 nmol), Cl112Cl2 (1
m.), nmorpholine (16.6 nL, 0,19 nmol) respectively and the turbid m xture
was stirred at roomtenperature for 20 mns followed by addition of the
conpound of exanple 25 (20 ng, 5 0.016 mml) and DI PEA (50 uL, 0.29 nole!).
The m xture was stirred at 40 Cfor 1.5 hrs. Solvents were renoved and the
crude product mxture was purified by HPLC to give the title conpound as
white foam (6.0 ng). ES! M5 mz = 1374.7 [ MtHr, 10 Exanpl e 28: Conpound of
formula V: R3=CH3, 124-H [R5=Cl13 and R6 = To a 1-drumvial were
added conpound of exanpl ) 4 (100 ng, 0.079 nmol ), CH2Cl2 (2 nL),
Dess-Martin peri odi na 3 _my, 0.095 mmul) respectively and the 15
reaction was stbrﬂgﬁi W n1tquerature for 20 mn. Diluted with CH2Cl12,
washed with sa u aLe , and dried over Na2SO4. Filtered,
concentrated, H ive ttjitltle conpound as white foam (47
ng). EST M5 niz %Exaﬁﬁt fﬁl Conmpound of formula V:
R3=C113, R4=11, R5=CH3 afi

To a 1-drum vial were added compound of example 14 (100 mg, O 079 mmol),
CH:Cl, (2 mL), CDI (25.6 mg, 0.158 mmol) respectively and the reaction mixture was
stirred for-1 hr atroom temperature, Morpholine (100 pL) was charged and the reaction-

w

was-heated-at-40-°C-for-16-hrs;—The-crude product mixture-was passed-through-a-shott ——————————
column by eluting with a mixed solvent MeOH in CH,Cl, (0 ~ 10%) and then further

purified by HPLC to afford the title compound (30 mg).

ESI MS m/z = 1375.8 [M+H]".

10 Example 18:

\/\/‘\/0 NHMa
Compound of formula V: Rs=CHjs, Rs=H, Rs=CH; and R = \Lr

OJ\- 1§§!§t[; ; NHMe

The compound of example 18 was prepared using essential same procedure in the
preparation of example 17 (30 mg).
15 ESIMS m/z=1319.8 [M+H]"

Example 19:
- ~
NSNS s
Compound of formula V: R3=CHjs, Ry=H, Rs=CH; and Rg = \'JA oc.
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To a 1-drumvial were added the conmpound of exanple 28 (10 rag, 0.0079
maol ), EtOH (1 nlL), HONH2IICl (excess) respectively and the reaction was
stirred at roomtenperature for! lit: The crude reaction m xture was
directly purified by HPLC to give 5 the title conpound (5.5 ng). ESI M
tn/z = 1276.6 [ M+1-1] Exanple 30: Conmpound of formula V: |t3=CH3, R4=11,

R5=CI 13 and R = The conmpound of exanple 30 was prepared using
essential -sane. procedure-in the preparation- of exanple 29 (9.-nmg). ESIL M
tnlz = 1289.8 [MI Ilr. 15 Exanple 3]: Nre?".:01 "OPh. Conpound of fornula
V: R3-CH3, 124=H, R5=Cl-13rand R = The conpound -of exanple 31 was
prepared using essentlal ane procedure in the preparation of exanple 29
(10 nmg). ESI auk : 8[NHHr

k{ 1;;_ vawﬁl

A mixture of compound of example 14 (50 mg, 0.040 mmol), Boc-Val-OH (43
me, 0.20 mmol), HATU (75 mg, 0.20 mmol), DIPEA (34.5 pL, 0.20 mmol), DMAP (4.8
mg, 0.040 mmof) in CH,Cl, (1 mL) was stizred at room temperature for 2 hrs. The crude
5  reaction mixture was directly purified on silica gel column to afford the title compound
(13.6 mg).
ESI MS m/z = 1461.7 [M+H]".

Example 20:

e
10  Compound of formula V; Rs=CHs, Rs=H, Rs=CH; and R¢ = o .

M\jl ié%ﬁ
}TMeo H

'u\r \g/)\ﬂ - *g)\;o‘/\/‘o’ﬁ‘NMe,

The compound of example 18 was prepared using essential same procedure in the
preparation of example 19 (18 mg).
ESI MS m/4 = 1347.6 [M+HY".
15
Example 21:

N
\N\/Y\NHZ
o] .

Compound of formula V: R3=CHj;, Ry=H, Rs=CH3 and R¢ =
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5 Exanpl e 32: Conpound of formula V: R3=CH3, R4=H, R5=CH3 and R4 =

The conpound of exanple 32 was prepared using essential sanme procedure in
the preparation of exanple 29 (10 ng). 10 ESI Ms nth = 1365.7 [ M-11] +.
Exanpl e 33: Compound of fornmula V: RF-CH3, R4=1-1, R5=CH3 and R4 = 15The
conpound of exanple 33 was prepared using essential sane procedure in the
preparation of exanple 29 (11 rug). ES1 MStn/z = 1432.8 | MrH. Exanple
34: The conpound of exanple 34 was prepared using essential sane
procedure in the preparation of exanple 29 (11 ng). ESI M5 /n/z = 1433.8

[ Mt11] + Exanpl e 35:
i
oy Ij%

A solution of compound of example 19 (4 mg, 0.0027 mmol) in TFA/CH,Cl, (2.4
mL, 1:2, v/v) was stirred at room temperature for 20 min. The solvent was removed and
the residue was purified by flash chromatography to afford the title compound (3.5 mg),
5 ~ESIMSm/z=1361.6 [MHH]". |

Example 22:
Compound of formula V: R3=CHjs, R4=H, Rs=CH; and R¢ = N~

é

i

0

)\im\;ﬁ)" o n H g \}=°

& H H N—

[o} N Nues N N O ~~"cn

*’: H le) )ﬂe £

10 To a 1-drum vial were added the compound of example 14 (20 mg, 0.016 mmol),
THF (1 mL), triphenylphosphine (55 mg, 0.21 mmol), DEAD (32.6 pL, 0.21 mmol) and
acetone cyanchydrin (43.9 uL, 0.48 mmol) respectively and the solution was stirred for
0.5 h at 50 °C. The crude product mixture was passed through a short column by eluting
with a mixed solvent MeOH in CH,Cl; (0 ~ 10%). Prep TLC purification afforded the

15 title compound as white foam (12 mg).
ESI MS m/z=1271.8 [M+H]".

Example 23:
M=y

Compound of formula V: R3—CH3, Rs=H, Rs=CH; and R¢ = \’\/\’N‘ )
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Compound of formula V: R3=CH3, R4=41, R 5=CH3 and 12.6 = NI -12
conpound of exanple 35 was prepared using essential same procedure in the

preparation of exanple 29 (11 ng). ESI M5 Ina = 1421.8 [ MtH|t 15 Exanpl e

36: Conpound of fonm a V: R3=CH3, ReH, R5=CH3 and R6 =
conpound of exanple 36 was prepared using essential sane procedure in the

preparation of exanple 29 (11 ng). ESI MS mlz = 1464.9 [ MtHr. 5 Exanple 37:
Compound of formula V: R3=Cl-13, R4=H, Rs-=Cl1.3 and 126 =Ckt

10

15

20

To a 1-drum vial were added the compound of example 14 (20 mg, 0.016 mmol),
THF (1 mL), triphenylphosphine (55 mg, 0.21 mmol), DEAD (32.6 pL, 0.21 mmot) and
tetrazole in acctonitrile (0.48 mmof) respectively and the solution was stirred for 0.5 h at
50 °C. The crude product mixture was passed through a short columm by cluting with a
mixed solvent MeOH in CH,Cl, {0 ~ 10%). HPLC purification afforded the title
compound as white foam (8 mg).
ESI MS m/z = 1314.8 [M+H]".

Example 24;
WNN
o
Compound of formula V: Ry=CHjz, Rs=H, Rs=CH3 and R XN
)
i
O

To a 1-drum vial were added the compound of example 14 (20 mg, 0.016 mmol),
THF (1 mL), triphenylphosphine (55 mg, 0.21 mmol), DEAD (32.6 uL, 0.21 mmol) and
tetrazole in acetonitrile (0.48 mmol) respectively and the solution was stirred for 0.5 h at
50 °C. The crude product mixture was passed through a short colurmn by eluting with a
mixed solvent McOH in CH,Cl, (0 ~ 10%). HPLC purification afforded the title
compound as white foam (6 mg).
ESI MS m/z = 1314.8 [M+H]".

Example 25:
NH,
Compound of formula V: Rs=CHs, R¢=H, Rs=CH3 and Rg = X """ ".

67

The

MG N

The



H/CAWOCOEt NYTHrtrri N HO )110 To a 1-drumvial were added the conpound of
exanple 28 (10 ng, 0.0079 mna!), 10 EtOH (1 nL), Et3NHCl1 (excess)
respectively and the reaction was stirred at roomtenperature for 1 hr. The
crude reaction mxture was directly purified by HPLC to give the title
conpound (8.5 ng). ES! M5 mz = 1334.9 [M+Hy. 15 Exanpl e 38: Conpound of
formula V. R3=CH3, R4=H, R5=CH3 and R6 = The conpound of exanple 38
was prepared using essential sanme procedure in the preparation of exanple
29 (11 ng). ES1 M5 mz 1464.9 [MrHt 5 Exanple 39: Conpound of formula V:
R3=CH3, 12.4=H, Rs=CH, ang R6 A solution of the conmpound of exanple
39 (10 ng, 0.0076 mmol . )H' 7 NNH3 in MeOI-I (2 nmL) was stirred for 0.5 hr
roon1tenperatur trated and purified by 10 silica gel colum (7%

NbOll in CHZ?ifft\vﬁ% vdf e'ti Ie conpound as white solid (6.0 ng).
NM

G .
§ No}_,'ijr\, NN,

Toa 1-drum vial were added compound of example 16 (50 mg, 0.039 mmol),
PPh; (20.4 mg, 0.078 mmol), THF (1 mL) respectively and then the solution was heated
at 60 °C for 1 h. Water (14 pL, 0.78 mmol) was addcd and the reaction was heated at 60
5 °Cfor0:5h.Solvents-were removed-and the residue -was-purified by flash
chromatography (MeOH/TEA, 4/1) to give the title compound as white foam (46.8 mg).
ESI MS m/z = 1261.4 [M+H]'. '

Example 26:

\/\/\/0\!!"“2

10  Compound of formula V: R3=CHj,, R4=H, R;=CH; and R¢ =

e

M\;gé H
gs;fjqu\fk/Nvﬂb

The compound of example 26 was prepared using essential same procedure in the
preparation of example 17 (20 mg).
ESI MS /4 = 1305.6 [M+H]".
15
Example 27:

Compound of formula V: R;7=CHj;, R=H, Rs=CHj; and R¢ =
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ESI MS mz = 1278.8 [MIHt Exanple 40: 15 Conpound of fornula V: R3=CH3,
R4=11, R5=CH3 and Rt N2 AHN NW od H\rtrkfrN Nra"'"'"'"..-%®BersOtls

) 10 To a 2-drumvial were added the conpound of exanple 14 (100 ng,
0.079 mml ), CHRA 2 (1 m.), TEA (48.4 pi, 0.35 mmol) respectively and the
solution was cooled to O C foll owed by addition of nesyl chloride (13.5 FL,
0.174 mol ), The reaction was 20stirred at 0t for 2 hrs and then quenched
with water, Extracted with Cl-12Cl12, dried, concentrated and a portion of
crude product 13 ng was purified by silica gel colum (10% MeOl1ll in CH2CQ 2)
to give the title corrpound as white powder (10 nmg). EST M5 m x= 1340.7
[11/14-H, Exanple 41:

0

o}
To a 1-drum vial were added triphosgene (19.2 mg, 0.065 mmol), CH2Clz (1 mL),
morpholine (16.6 pL, 0.19 mmol) respectively and the turbid mixture was stirred at room
temperature for 20 mins followed by addition of the compound of example 25 (20 mg,
5  0.016 mmol) and DIPEA (50 pl, 0.29 mmol). The mixture was stirred at 40 °C for 1.5
hrs. Solvents were removed and the crude product mixture was purified by HPLC to give
the title compound as white foam (6.0 mg).
ESI MS m/z = 1374.7 [M+H]".

10  Example 28:

‘S e

Compound of formula V: R3=CHj, R4=H, Rs=CHj3 and Rs = Ho.

To a 1-drum vial were added compound of example 14 (100 mg, 0.079 mmol),
CH,Cl, (2 mL), Dess-Martin periodinane (40.3 mg, 0.095 mmol) respectively and the
15 reaction was stirred at room temperature for 20 min. Diluted with CH,Clp, washed with
saturated NaHCO;, brine, and dried over NapSOy4. Filtered, concentrated, purified by
HPLC to give the title compound as white foam (47 mg).
EST MS m/z = 1260.6 [M+H]".

20 Example 29:

N
Compound of formula V: Ry=CH,, R4=H, Rs=CHj and R¢ = XETO
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Compound of formula V: R3=CH3, R4=FI, R5=CH3 and R4 = To a 1-drumvi al
wer e added the conpound of exanple 40 (45 ng, 0.034 mmol), 5 DM (1.5 nl)
and NaSMe (excess) respectively and the reaction was stirred at 0OC for 0.5
hr. Diluted with CH2Cl12 and then quenched with acetic acid. Extracted with
CH2a4 Washed with water, dried, concentrated and purified by Prep TLC to
give the title conpound as white powder (26.2 ng). EST MS nfz = 1292.6
[ MMH] . 10 Exanple 42: OH Conpound of fornmula V: R3=CH3, RrH, R5=ClI3 and R6
To a 2-dramvial were added the conpound of exanple 28 (104 ng, 0.083
nunol ), 15acctonitrile (2 L), 2-nethyl-2-butene (0.5 nL), a freshly
prepared sol ution of 45 (0.4 nmmol) of 80% NaCl G2, 45 ng (0.3 mol) of
Nal | 2PO41120, and 1. L1, 20. After stirred for 15 mn at 0C, the
reacti on was di pg 1 2Qe2; washed with brine. Dried, concentrated,
purified by fl Na y luting with MeOH CH2A 2 (1 - 10% to
give the titl a Wm oam(?O ng). 20 ESI MS no/z = 1276.6
[ Mt I r. Exanpl eo ).M _P\?WWW& V: R3=CH3, R4=H, R5=CH3 and R60
-]

To a 1-drum vial were added the compound of example 28 (10 mg, 0.0079 mmol),

EtOH (1 mL), HONH,#HCI (excess) respectively and the reaction was stirred at room -

temperature for 1 hr. The crude reaction mixture was directly purified by HPLC to give
5 the title compound (5.5 mg).

ESIMS m/z = 1276.6 [M+H]".

Example 30:
Compound of formula V: Ry=CHs, Ry=H, Rs=CHj and R¢ = X"~ "~0mo_

£ NOTE \l=
)\ioNM\g’%’n\ro‘g”\ ;otLg m)N\—iO ,-OMa

The compound of example 30 was prepared using essential same procedure in the

10

preparation of example 29 (9 mg).
ESIMS m/z = 1289.8 [MI11]*,

15 Example 31:
Compound of formula V: Ry=CHs, Ry=~H, Rs=CH; and Rg = X" #"0Pn

*j:m\n:l;ujgg : /gr
N\n,;\Nii 7(\10\/\/\“'0%
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-A mxture of thc conmpound of exanmple 42 pci ng, 0.016 mmol ), HONE1211d 5
(11 ng, 0.16 mml), HATU (60.8 ng, 0.16 mml), and D PEA (56 al, 0.32
nraol) in CH2C12 (1 nlL) was stirred at roomtenperature for 0.5 hr.
Concentrated and purified by HPLC to give the title conpound as white tham
(4.4 mg). ESI M5 tti/lz = 1291.6 [MH ]t . 10 Exanple 44: L Conpound of
formula V: R3=CH3, R4=H, R5=CH3 and R5 = The conpound of exanple 44
was prepared using essentially the sane procedure in the preparation of
exanple 43 (5.0 ng). 15ES! M5 tn/z = 1305.7 [114+1-1]. Exanple 45: Conpound
of formula V. R3=g{3,, enkil shthe hediheet ube were
added the conpound of mgihghrr{gfgémwl @&qﬁeggedus-(‘%e%rml) Cﬁgdgllz (1 m), and

t he sol uti on REeParRERf expnipls 29 (W)under N2 fol | owed by addition of DAST (6.1
p.L, 0.046 nmgdiMs AAe 15aaptia. was warmed to roomtenperature 5 slowy and
stirred overnight, Quenched wth water, extracted with CHC 2, dri ed,
concentrated and purified by Prep TLC (4% MeOll in CH2Cl2) to give the
title conpouritkemsledri te foam (7.0 ng). ESIMS wiz = 1264.4 [ M+1-111.

N n
Compound of formula V; Ry=CHs, Ry=H, Rs=CH; and Rs = X "%,

s
LI

The compound of example 32 was prepared using essential same procedure in the

-X

720

NMﬁfM

preparation of example 29 (10 mg).
10 ESI MS m/z = 1365.7 [M+H]".

Example 33:
O

24

Z—Z
&

Compound of formula V: R3=CHs, Rs=H, Rs=CHj3 and R¢ =

&“:)L é J;J
2
15 The compound of example 33 was prepared using essential same procedure in the

preparation of example 29 (11 mg).
ESI MS m/z = 1432.8 [M+H]".

Example 34:
N

20  Compound of formula V: R3=CH;, R4=H, Rs=CH; and R¢ =

n



'10 Exanple 46: Conpound of formula V: R3=043, 124=1-1, R5=CH3 and R6 =
Meit N NMYle O A-NXI NH T4- HO y_14e To a 1-drumvial were added the
conmpound of exanple 29 (10 ng, 0.0078 nunol), CH2Ci2 (I nli), CDT (3.8 ng,
0.024 mmol ), TEA (11 p.L, 0.078 nmmol) respectively and 15 the sol uti on was
stirred at roomtenperature for 19 hrs. Concentrated and purified by Prep
TLC (5% MeOH in CH2Cl12) to give the title conpound as white foam (6.2 ng).
ES 1M5S mz = 1257.8 [ Mt11l] Exanple 47: 20 Conpound of formula V:113=allyt,

RrH, R5=CH2 and R5 = Step 47a: CornR3 is RiteH R5=CH and R4js 5To a 500
mL round-bottoned fl ask we('e added the conmpound of-fornula (2-2) where 11.3
is Hand R6 is ally!, whj was prepared in step 2a (6.4 g, 24.7 mol),
Di act oxy- 2- but ene g O YZA7 nrnol ), Hoveyda- Grubbs 2nd generation
catal yst (770fteg EL%I e the flask was cgpped with a rubber septum
st opper. Vac\tngIa' i gd Ha kfl ashed withilN®. three tinmes. Degassed
DE (250ral) s a Wa&md t r[LON-r-%acti Qn Wa cated at 40 C for 18 h.
Concentrat ed and®q] N (- ONADY, e bi phasic m xture was
cooled to 0 C fol |l owed b9 N Pon of 2 NNaOH (12.4 nl). The mixture was
stirred for 10 mmat 0 C, and then transferred to a separational funnel.
Water (150 ni) andPEteswoyrdedexmple dbves raatedusimprsensalsape nrepdure ipdhs di scar ded
and the aqueopsparaiyest ev@spleMt(inaged again with Et20 (200 rnL), The aqueous
layer was pouggdq ., — 14338 [M+H]'.

5

Examplé 35:
Compound of formula V: Ry=CH;, Ry=H, Rs=CHj3 and R =

\/\NNW’UZ\)—NHZ'

10
The compound of example 35 was prepared using essential same procedure in the
preparation of example 29 (11 mg).
ESI MS m/z = 1421.8 [M+H]".

15 Example 36:

Compound of formula V: R3=CHj3, R+=H, Rs=CH; and R¢ = NH,,
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15 into 1 L flask and acidified with 2 N M (20 nL) at 0OC. Extracted with
Et20 (250 mL X 3) and the conbi ned organic |ayers were washed with brine,
dried, concentrated and purified by flash chromatography to give the title
conpound as a yellow foam (6.5 g, 79.5%yield). ESI Ms mz = 332,25
EMPFIIl 20 _Step 47b: Conpound of formula (2-2) where Ris HO To a 100 nL
round- bottonmed flask were added the conmpound of fornula (2-2) 0 ¢ where R3
is Hand R6 is \------ "*"which was prepared in step 47a (3.4g, 10.2nmmmol),
Pd2(dba>3 (748 ng, 0.8 mmvl), dppe (650 ng, 1.6 mmol), THE (50 nit), -
nor pholine 25 (8.7g, 100 nol) under N2 and the m xture was stirred at 65C:
for 2 hrs. Solvents were denoved and the residue was purified by flash '
chr omat ography to giye title conpound as yellow foam (3.4 g

R

(cont ami nat ed iftro I"in)gle ESI MSni/z r- 359.30 [MfH. Ste 47 Com
ound of forml X
of fornmula (2¢

R4 1-1 RH (magk¥onsd m xture of conpound
e R§ i R2 |s 5 sWas prepared in step 4Th
(1.79, 4.7 nuno

g(&l (50 n) was stirred at room
t enperature under< Hp Ilowed by passi ng through a pad of

celite. Concentrated to (}lzse the title conpound as an oil (1.7g , 100%
yield). ESI M tIvhe comtdd o oxdniplct36 waShrepsed uGnpasenighl efmefparcedutean th- 3 here Ri

is allyl. 1-1 R =113 and 188 (15 mbf

ESI MS m/z = 1464.9 [M+H]",

Example 37:

Y\/\'/DEt

Compound of formula V: R3=CHj3, R4=H, Rs=CH3 and Rs = OEt .

NMe' 0 N— ‘ OEt
H H
OA}_ijrN N Nj(\:’o\/\/'\OEf
§ H Me o) =

To a 1-drum vial were added the compound of example 28 (10 mg, 0.0079 mmol),
10 EtOH (1 mL), E;NeHCI (excess) respectively and the reaction was stirred at room
temperature for | hr. The crude reaction mixture was directly purified by HPLC to give
the title compound (8.5 mg).
ESI MS m/z = 1334.9 [M+H]".

15 Example 38:
Compound of formula V: R3=CH,, R4=H, Rs=CH; and R = X~

SAc
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0 To a 25 | a round-bottoned flask were added the conmpound of formula
(2-2) where R3is Hand 2.4 is \r'-""""-CY, which was prepared hi step 47e
(238 nmg, 0.66 mmol ), TI-1F (2 nL), 43u0OK (78.5 ng, 0.70 mmoO0, Pd2(dba)3
(60.4 nmg, 0.066 nmol ), dppc(52.6 ng, 0.13mmol), and allylic tert-butoxy
carbonate (418 ng, 2.64 mmol). The 15 solution was stirred at 75C for 0.5
h. The reaction m xture was then cooled to roomtenperature, diluted with
Et 0Ae, filtered through a pad of eelitc. The filtrate was concentrated and
purified by flash chromat ography (Acetone/ Hexane, 0-10% v/v) to give the
conpound as an oi Ith§ doABodil of &A% l)éB@lwﬁis)pr epkred usiig- css@lﬂigcl sgtzle %z%eﬁur@qntthezo-ro a
solution of the above Co rzd 138 ng, 0 31 nrnol ) was
added TUA (2 Wpafat‘aﬁoﬁxﬁfngep% DeMDatter stirred at C for 2 his, the

sol vent s wer eESlet®uée e 1464 9@2eg . and t he resi due was di ssol ved in CH2C12.
Washed wth 10% NKCO3, brine and dried over anhydrous Na2SO4, filtered,
concentrated to give the title conpound as yellow oil (111 ng in 100%
yi el d). 255 ESExanBlei3f/ z= 341. 27 [M H. Step 47e: Conpound of formula (3-1)

where RI is ut [of o) g o] ssformula (2-1)(3.5 g,
3.16 nmmmol) an&fnﬂoﬁl‘gﬁf(ofmf 3 W (ﬁif‘f,“(ﬁg% xane (140 inL) was added a
solution of Hoc& (1.37 g, \ 32 nunol) 30in 1, 4-dioxane (30 ini,) at 0OC
dropwi se. After stirred R OCfor 10 mins and room tenperature for 2 hrs,
t he reaction was I\/bOll The solvents were renoved in vacuo
and the residue, Et OAc. Washed with saturated I3 SO4
——soluti-on,—brige_ané eeiled; ode a yar-ous-Na2SHA,—t-he-seoel vent was renoved

and the resi I‘“fl eﬁ’ lﬁsnﬁ'/ sh chrorrat ography (MeOF1/ CH2Cl12, 0-10%

v/v) to give thé éfoamln 87% yield. ESI VB mz =
1208. 37 [ M+1. 1r.

A solytion of the compound of example 39 (10 mg, 0.0076 mmol) in 7 N NH; in
MeOH (2 mL) was stirred for 0.5 hr at room temperature. Concentrated and purified by
10 silica gel column (7% MeOH in CH,Cly) to give the title compound as white solid (6.0
me).
ESI MS m/z = 1278.8 [M+H]*.

Example 40:
15 Compound of formula V: Ry=CHa, Rs=H, Rs=CH; and Rg = X"

:;:&Ifm Q /q(Me
M ‘g’g— ij\ X OW‘OMs

To a 2-drum vial were added the compound of example 14 (100 mg, 0.079 mmol),
CHCl, (1 mL), TEA (48.4 uL, 0.35 mmol) respectively and the solution was cooled to 0
°C followed by addition of mesyl chloride (13.5 pL, 0.174 mmol). The reaction was
20  stirred at 0 °C for 2 hrs and then quenched with water. Extracted with CH,Cly, dried,
concentrated and a portion of crude product 13 mg was purified by silica gel column
(10% MeOH in CH,Cl,) to give the title compound as white powder (10 mg).
ESI MS m/z = 1340.7 [M+H]",
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To a solution of the above conmpound (12 g, 1.0 ntnol), hnethylim dazole
(246 ng, 3 mol) and N, O bis(trinmethylsilyl)acetamde (2.03 g, 10 rnnol)
in CH2C12 (2 nmL) was added TMSCL (107 ng, 1.0 mmol) at O dropw sc. After
stirred at OC for 10 _10 - -mns and roomtenperature for 1 hr, the

reacti on was quenched with Me0l1l. The sol vents were renoved in vacuo and
the residue was dissolved in EtOAc, washed with saturated 101504 sol uti on,
brine and dried over anhydrous Na2SO4, filtered, concentrated, and purified
by flash chromat ogr aphy (Hexanes/ Acetone, 90-50% v/v) to give the title
compound as %@ pam (921 ng , 72%yield). 15 ESIMS mfz = 1280. 45

[ ME1-1r. Step Conpound of formula (3-2): To_a sgjution of conpound of
formul a (3-1)Cowpend oRBrinsa TNG-CB:, BEHYR-CHBRdResy Y~ THE (10 mi) and water
(5 nm) at 0 C was added Li solution (2.0 mmol, 4 nL 20 Msolution in :
water). After stirred at Cfor 1 h, the reaction mxture was diluted with
Et OAc, washed with satu d KFI SO4 soI ution, brine and dried over

anhydrous Na2804m hﬂefl |trate was concentrated to give the the
title corrpoun 3rrg) ESI M5 mz = 1194.21 [M+Hlt Co 25
Step 479: Co ) where R3AILyild R6 is To a
sol uti on of co jCh Was prepared in step 47f
(500ngy, 0.40 rnm)P’ ¥ormil a (3 3) where R3is ally! and Re is
Nrr""m, which was prepar d in step 47d (110tng, 0.32 mmol) and DVAP

(138ng, 1.12 mlToandmla(aera‘aademsm@d@ﬂ or—M@lem@?mgmos@n&bl)j n mol) at

room 30 tenp . tirred om . t.enper at ur rs and 40 C
for 4 | ns% ﬁ?rﬁ ge?cﬁ'ﬂ‘)c?ﬁé ﬁf%@ J?’geﬁﬁ)a?p C(?é‘ﬁ% ﬁ“éa“e\%gf G a‘ﬁ%’gﬁgmso aéu?at ed
Nal i CO3. The Orsasubiluteigwithi GH,G, endibes quenchadadth ecktivactdh E@hac@mh CHif§é, or gani ¢

| ayer was “ﬂﬁg@%f%@hnfa%eﬁwgpa&%gm r%ﬂggpﬁﬁicﬁlﬁn%ayp'{}?{#)@ﬁc apdadried over

ardi ydrous Na t€re concentra ied by flash
chr omat ograpwyrnlém@mtmef@@@mb% v/v) to give the title conmpound 120

mg as white fERRMs ;2P yinldr.
10
Example 42:

\/\/\IfOH_

Compound of formula V: Ry=CHj, Ry=H, Rs=CH3 and R¢ = ]

o Wg G

Py ﬁf]“

To a 2-drum vial were added the compound of example 28 (104 mg, 0.083 mmol),
15 acetonitrile (2 mL), 2-methyl-2-butene (0.5 mL), a freshly prepared solution of 45 mg
(0.4 mmol) of 80% NaClO,, 45 mg (0.3 mmol) of NaH;PO,eH;0, and 1.5 mL of 0.
After stirred for 15 min at 0°C, the reaction was diluted with CH,Cl,, washed with brine.
Dried, concentrated, purificd by flash chromatography eluting with MeOH/ CH2Cl (1 ~
10%) to give the title compound as white foam (70 mg).
20  ESIMS m/z=1276.6 [M+HIT]".



5 ESI MSmz --- 1516.71 [MtH|t. Ste 47h: Cmind of fornula 3-5 where Ris
all land is To a solution of conpound of fornmula (3-4) where Rs is allyl
and R6 is , which was prepared in step 47g (60 ng, 0.04 mol), Di nedone
(11.2 ng, 0.08 nunol) in THF (1 nL) was added Pd(Ph313)4 (4.6 ngy, 0.004
mol ) at room 10 tenperature. The reaction m xture was stirred at room
tenperature for 20 mns and diluted with EtOAc. Filtered through a pad of
celite, the filtrate was concentrated and the residue was purified by flash
chromat ography (Cl12C12/ MeOH, 5% v/v) to give the conmpound 24 ng as an oil
in 40%yiel dp&al. M Mz = 1476.47 [M-Ht 15To a solution of the above
conpound (24 ng,”  0.016 inmol) in CH2C12 (1 nL) was added TFA (1 inL) at O
dropwi se. After stirred at 0 C for 2 h, the sol \\mﬂstr\NQ,pe renmoved i n vacuo
and the resi dirpeas ofifogsdi VeRl=Chs, RIHBCR 2CH; heiRswashedowi th sat ur at ed aqueous
Nal | CO3 sol ution, brine and dried over anhydrous Na2SO4, filtered,
concentrated to give the Nitle compound as a pale yellow foam (14 ng, 64%
yield). 20 ESI M5 mh _= 1}’;) A7 [Mi-H 4. ,ed4) 47i: Conpound of fornula
(3-61 where RAoisMeaI . Rfr ms: To a solution of TFFH (5.4 ng,
0.021 nmmol ), 2, % ] 'Hzi: 2.5 ng, 0.021 mml) in CH2C12 (50 nL) was
added Conpou N | & (%-g) haher e is allyl and R6 is, which was
prepared in step4 - mﬁNPn CH2Al 2 (20 25 nL) at room
tenperature. The $obuti i¥red atfroomtenperature for 16 h. The
reaction mxture was then’ washed w th aqueous |CHSO4, 10% aqueous Na2CGC3,

~brine, dried overaamiyebancoNpRASOH exbhils £ @0lng AW ABLY @G, ROD puri fied by
HPLC to giye lhewkzll I eégﬁ%ﬁgn 2.2 ng as_a ite foam 16% ys,el d. ESI M5
in/z = 1357, $4 1% k&f“.m B4 % 1O PR SHHATES GodiintiPampol @3=0- 13, Re
Cl113, R3=H arH:8% (1 mL) was stirred at room temperature for 0.5 hr, Concentrated and purified by

HPLC to give the title compound as white foam (4.4 mg),

ESIMS m/z = 1291.6 [M+H]".

10 Exumple 44:

|
N“OH
Compound of formula V: Rs=CHj, R4=H, Rs=CHj; and Rg = \Nr .
\

R
Mo @ N M
/CIN\')LN\’qu ( NngiI_:
i Meg §g H g [o
v NM}HS o N—
0& fu\rﬂ N H O\Aj\N’OH
& u Kgﬁe g |
The compound of example 44 was prepared using essentially the same procedute

in the preparation of example 43 (5.0 mg).
15 ESI MS m/z = 1305.7 [M+H]".

Example 45:
Compound of formula V: R3=CH;, R4=H, Rs=CHj and R = S
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The conpound of exanple 48 was prepared using essentially same procedure in
the preparation of the conpound of exanple 2 with the conpound fromstep Id
and the conpound of fornula (2-2) where R3=CH3, R 4= Cl113, R3=11 and R6 =
allyl. M5 (ESI): 12301 miz (W). Exanple 49: Conpound of fornula VI:
R3=C113, R4=11, R5----Cll13and R6 = H, Step49a: Conpound of fornmula (4-1):
Compound of formula (1-3) (M, 53 nmmole) was dissolved in isopropanol (450
10 m) and nethanol (50 m), and NaBH4 (9.0g, 266 mmole) was added during 1
his 1 at 0 C. The reaction m xture was stirred at nomtenperature for 2
Ins. Ethyl acetate (50 m was added and the m xture was stirred at room
tenperature for 30 mn then quenched with 1IN HC1 at 0oC. The pH of

m xture was adj usted .t 5) 9 y addi ng saturated Nafl CO38 and Na2CCs.
Extracted wi th etiy % washed with saturated Nall CO3 15 and
brine. Dried v r 4 =n oI vent was renoved. The residue was dried
on vaccumto eNnvete cohol Hc ound (59.7g). Then the resulted conpound
was di ssol ved | 2 .79, 45 mmol e) and DI PEA (12. 9q,
100mmol ) were addé&dfat hQa feaction mxture was stirred at 0oC for 2
hrs. Diluted wwth DCM (500 m ) and washed with 10%citric acid, saturated
Naf | CO8 and bri neTo:DtQmﬁSdﬂ@kt@@wwaZthan@nmhﬁd%mamelntﬂ(/béglgr%%ved The
resi due was I Qe hSicgeaound of
formula (4-1) ﬂ%b% 12 y) &g Qé}u&‘ﬁ(wagwoié?'ﬂ) Y @M.a@rslizc 49b: Conpound of
formul a (4- 2)ad ition DAST(%FHS f maof EP?FG*W&O‘(%“W“‘FQ@ %‘teil@"f?ﬁ‘fm e) was

di ssol ved § n glos@PimaR@RQlovérk gﬁ OldnchelYBiich aRRS BitfaaRd withalH,dl, (80 ol e) was
added at room t enper at

s.stirred at 50C for 8
hrs. The readPPSHIRLeE P@f%@%E%QM@Q$I$JF“‘Z%F ?}f\ﬁaﬂﬁe g t'tgtﬁothtu ne(g with
et hyl acet at aswﬁﬁ@fomp(amgb guenched with saturated NaHCO3. The pH of 5 the
m xt ure was féé‘i er, hlvvil ]Ejo -9 by addi ng saturated Na2CO3. The organic
| ayer was sepera dzang with brine. Dried over Na2804 arid the
sol vent was renoved. The residue was dissolved in DCM (100 m ) and was
added acejd c Eq{g,lﬂylg% de (2.04g, 20 mmol ) foll owed by TEA (4.04g, 40 nrnol),
The mixture was stirred at roomtenperature for s and quenched with
sat ur at ed NafGo@peundphéroply¥nk-cCHaRetH ResCHsapeRet d anﬁ 10 washed with
brine. Dried over Na2SO4 d concentrated. The residue was purified on by
silica gel colum to gl ve he conpound of forrmula (4-2) (10g). Ms: (ES!)
raiz (MtH) 1385. 8 rrpound of forrmula (4-3):

NM e o = H 0 1—_—‘0
e
oé\_ N,n,‘\NJt(NT\,OWCN

To a 1-drum vial were added the compound of example 29 (10 mg, 0.0078 mmol),
CH,Cl; (1 mL), CDI (3.8 mg, 0.024 mmol), TEA (11 pL, 0.078 mmol) respectively and

15  the solution was stirred at room temperature for 19 hrs. Concentrated and purified by
Prep TLC (5% MeOH in CH,Cly) to give the title compound as white foam (6.2 mg).
ES IMS m/z = 1257.8 [M+H]". '

Example 47;

N
20  Compound of formula V: Ry=allyl, Ry=H, Rs=CHj and Rg= X > ‘/f
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15Conmpound of formula (4-2) (6.99, 5 nmmole) was dissolved in nethanol (50
m). NaOMe (2N in nethanol, 25 in]) was added at room tenperature. The
reaction mxture was stirred at roomtenperature for 18 hrs and quenched

Wi th saturated NaHCO3. The pH of the mi xture was further adjusted to -9 by
addi ng saturated Na2CO3_ Organic | ayer was seperated and washed with brine,
Dried over Na2SO4 and the solvent was renoved. The 20 residue was purified
on by silica gel colum to give the conpound of formula (4-3) (4.29). Ms:
(ES1) mz (MLIlI) 1036.7. Step49d: Conpound of forrmula (4-5): To a 250
tnL round-bottoned flask re added the conmpound of formula (4-3) (1.04 g,
1.0 mmol ), the conmpound g@f/formula (4-4), where Ris r (475nmy, 1.1 mol),
CH2C12 (20 nth), BCB, 1.2 mol ), and DVAP (241.9 ng, 1.98 mmol)
respectively. N§dL i 8 Xirred at roomtenperature for 16 hrs. 5
Dluted with 2@1 hdHNI h %citric acid, water, saturated NaTl CO3,
brine and dri trated and the reS|due was purified by
flash chronatogr 0% y/v) to afford a white solid
1.4g. M5 (ES1): 1450 8 |ﬂ 1? étep49e 2€Bnpound of fornmula (4-6): 10

To a 50 ra. round-bottonmed flask were added the conpound of fornula (4-5)
(725nmg, 0.50 nrnol) lim step 2d were added Cl-12C12 (3 inL) and the

sol ution was SephBdCémpotndoff@inhioviey) whve R FRRGHH R 2OHOMIREA (3 nL) dropwi se.

The reaction p re.Was 15 stirred at 0 C for 2 hrs and the solvents were
removed in va ‘he residue was '
5 To 2500 mL round-bottomed-flask were added the compound of formula (2-2)

where R; is H and Ry is allyl, which was prepared in step 2a (6.4 g, 24.7 mmol), Cis-1,4-
Diactoxy-2-butene (42.5g, 247 mmol), Hoveyda-Grubbs 2™ generation catalyst (770mg,
1.23 mmol) and the flask was capped with a rubber septum stopper. Vacuum was applied
and backflashed with N three times. Degassed DCE (250mL) wéé added and the

10 reaction was heated at 40 °C for 18 h. Concentrated and charged with water (100 mL),
The biphasic mixture was cooled to 0 °C followed by addition of 2 N NaOH (12.4 mL).
The mixture was stirred for 10 min at 0 °C, and then transferred to a separational funnel.
Water (150 mL) and Et,0 (300 mL) were added. The ether layer was discarded and the
aqueous layer was extracted again with Et;O (200 mL). The aqueous layer was poured

15 into 1 L flask and acidified with 2 ¥ HC! (20 mL) at 0°C. Extracted with Et;0 (250 mL
X 3) and the combined organic layers were washed with brine, dried, concentrated and
purified by flash chromatography to give the title compound as a yellow foam (6.5 g,
79.5% vyield).
ESI MS m/z = 332.25 [M+H]".

20  Step 47b: Compound of formula (2-2) where Rz is H, R4=H, Rs==CHs and R, is

VA“¢\’£:i
To a 100 mL round-bottomed flask were added the compound of formula (2-2)
where Ry is H and Rg is X~ which was prepared in step 47a (3.4g, 10.2mmol),
Pdy(dba); (748 mg, 0.8 mmol), dppe (650 mg, 1.6 mmol), THF (50 mL), morpholine
25  (8.7g, 100 mmol) under N, and the mixture was stirred at 65°C for 2 hrs. Solvents were
removed and the residue was purified by flash chromatography to give the title compound

as yellow foam (3.4 g (contaminated with morpholine).
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di ssolved in CH2C12 (30 nL). Washed with saturated NaHCO3, brine and dried
over anhydrous Na2S 04, The sol vent was renoved and the residue was
purified by flash chromat ography (MeOH CH2C12, 1-10% v/v) to give
colorless oil 730 ng. M5 (EST): 1350.8 mlz (Mfl) 20 Step49f: Conmpound of
formula (4-7): To a 50 nth round-bottoned flask were added the conpound
fromstep 2e (675ng, 0.5 mmol), THE (7 nlL) and water (3 nlL) respectively
and the solution was cooled to O C followed by the addition of lithium
hydr oxi de monohydrate (100 ng, 2.4 nunol). After stirred at 0C for 3 Ii,
the reaction é’géﬂsu,{/; =Wess |H§+ed wi thethyl acetate 5 (50 ml), washed with

10% citric aci ut| on ri ne and drled over anhydrous Na2S™. The
sol vent was Stemdlego fforgmy ‘ W—ﬁ%@ whi te foam whi ch

was used for next reaction vvlthou t further purification. M5 (ES1):
1294.8 ink ( 49g: Conpound of forrmula (4-8): 10 To a 500 m
round- bottonEd—ﬂ-ask—eqw pped with a dropping funnel were adgl;g BOP (141.5

ng, 0.32 nmol), Cl-12C12 (250 m) followed by addition o tion of
DVAP (%‘321 gg, 0. ﬁ%xx@ﬂ?@bﬁcoﬁﬁkﬁndJSl’Q‘orﬁﬂﬁWDﬂ)"«dlefd’IQMI-Sirﬂle %f |” 0.16 mol)
in 15 1 L r|n I o, r ution was
stirred at @?ﬁﬁ) f‘%?ap% Lﬂ,,’é"ml% ‘gg'g{cﬁyr?n? ]\blg%[?i@hed with

sat ur at ed NaImLG:@&s stirive amgmmmerhtay@ndemﬂsfos%baﬂéﬂmd b)nmlssméhe@h\m th brine
dried over a resi due was
purified by P%%%agﬁr%néﬁg%dgg%?%Eg&ah?mdag%?%gme% }/ 1€!5‘)/ v) to give a
white solid 13§thrg1/Z“2@ﬁll\3'SU(4E‘S{)) 1276.9 mz (Mrl) The corrpounds of Exanple
50 to Exanpl g .  RR neyal, Rethodsd descri bed in
Exanmples 1 to ile this invention hns been particularly shown and
described with ref r\jnces to

To a 25 ml. round-botiomed flask were added the compound of formula (2-2)

(V]

where R3 is H and Rg is \/\NQ , which was prepared in step 47¢ (238 mg, 0.66
mmol), THF (2 mL), ‘BuOK (78.5 mg, 0.70 mmol), Pdz(dba); (60.4 mg, 0.066 mmol),
dppe(52.6 mg, 0.13mmol), and allylic fert-butoxy carbonate (418 mg, 2.64 mmol). The

15  solution was stirred at 75°C for 0.5 h. The reaction mixture was then cooled to room
temperature, diluted with EtOAc, filtered through a pad of celite. The filtrate was
concentrated and purified by flash chromatography (Acetone/Hexane, 0-10%, v/v) to give
the compound as an oil (148 mg, 51% yield).

ESIMS m/z = 44127 [M+H]".

20 To a solution of the above compound (138 mg, 0.31 mmol) in CH,Cl; (3 mL) was
added TFA (2 mL) at 0 °C dropwise. After stirred at 0 °C for 2 hrs, the solvents were
removed in vacuo and the residue was dissolved in CH2Cl,. Washed with 10% NaCOs,

brine and dried over anhydrous Na;SOy, filtered, concentrated to give the title compound
as yellow oil (111 mg in 100% yield).

25  ESIMS m/z=341.27 [M+H]".

Step 47¢: Compound of formuia (3-1) where Ry, is TMS:
To a solution of compound of formula (2-1)(3.5 g, 3.16 mmol) and DIPEA (1.22g,
9.5 mmol) in 1,4-dioxane (140 mL) was added a solution of Boc,0 (1.37 g, 6.32 mmol)
30  in1,4-dioxane (30 ml.) at 0 °C dropwise. After stirred at 0 °C for 10 mins and room
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preferred enbodi nents thereof, it will be understood by those skilled in
the art that various changes in formand details nmay be nade therein

wi t hout departing fromthe scope of the invention enconpassed by the
appended cl ai ns. Throughout this specification and the clains which
follow, unless the context requires otherw se, the word "conprise", and
variations such as "conprises" and "conprising”, wll be understood to
inmply the inclusion of a stated integer or step or group of integers or
steps but not the exclusion of any other integer or step or group of

integers or SimRRturefor? kS RTEBER Wil qlehiid FRE SO CAE k@nts YeRMMRE] OF
publication (or infqormatjon derived fromit), or to any matter which is
known, is not™Vaspend fisarstiunets diseolyed ikOAs. WisheduritisamaedRER®: or admi ssion or
any form of solgg@strine and diad ovtehahydasus Bla, SOhd SREd A8 rEBdved Ridasg™at | on deri ved
fromit) or tt.er..far art of e eral know edge in the
field of endé%@%?%&“ﬁ%‘ibé haﬁ'ﬁf?@méts%rm?‘@s?ﬁgﬁéﬁgﬁg’|ﬂgﬁ&.V’% gwgle THE LA VB
DEFI NI NG PHE cpivENTI. DislaywkEzc ABmEOBIYOA8Y. | . A conpound represented by the

formula:  (1)psprsdRbaBBeauimeal |y acceptable salt or ester thereof,
wher ei n: a) R11, whereln Rfl Is selected from 1) Hydrogen; 2)
Deut erium 3) c1-les sg_]upg(gﬂ of the above compound (1.2 g, 1.0 mmol), 1-methylimidazole (246

mg, 3 mmol) and A, O-bis(trimethylsilyl)acetamide (2.03 g, 10 mmol) in CH,Cl, (2 mL)
was added ”IMSCI (107 mg, 1.0 mmol) at 0 °C dropwise. After stirred at 0 °C for 10

10 .mins and room temperature for 1-hr; the reaction was quenched with MeOH. The solvents
were removed in vacuo and the residue was dissolved in EtOAc, washed with saturated
KHSO, solution, brine and dried over anhydrous Na;SQ,, filtered, concentrated, and
purified by flash chromatography (Hexanes/Acetone, 90-50%, v/v) to give the title
compound as white foam (921 mg , 72% yield).

15 ESIMS m/z = 1280.45 [M+H]".

Step 47f: Compound of formula (3-2):
To a solution of compound of formula (3-1) wl‘lerc Rp is TMS (0.66 g, 0.52 mmol)
in THF (10 mL) and water (5 niL) at 0 °C was added LiOH solution (2.0 mmol, 4 mL 0.5
20 M solution in water). After stirred at O °C for 1 h, the reaction mixture was diluted with
EtOAc, washed with saturated KHSO4 solution, brine and dried over anhydrous Na,SOs.

Filtered, the filtrate was concentrated to give the the title compound as a white foam (603

mg).
ESIMS m/z=1194.21 [M+H]",

(o]
25  Step 47g: Compound of formula (3-4) where Rs is allyl and Re is \/WN\) :

To a solution of compound of formula (3-2), which was prepared in step 47f

(500mg, 0.40 mmol), compound of formula (3-3) where Ry is allyl and R, is
(]
\(\/\’N\/‘ , which was prepared in step 47d (110mg, 0.32 mmol) and DMAP
(138mg, 1».12 mmol) in DMF (2 mL) was added HATU (307 mg, 0.81 mmol) at room
30  temperature. After stirred at room temperature for 48 hrs and 40 °C for 4 hrs, the reaction

mixturc was quenched with aqueous saturated NaHCO3. The resulting mixture was
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4) Substituted Cl1-C8 alkyl; 5) C2-C8 al kenyl; 6) Substituted C2-C8 al kenyl ;
7) C2-C8 al kynyl; 8) Substituted C2-C8 al kynyl; 9) C3-Cl2 cycl oal kyl; 10)
Substituted Cy-Cu cycloal kyl; 11) Aryl; 12) Substituted aryl; 13)

Het er ocycl oal I cyl ; 14) Substituted heterocycl oal kyl; 15) Heteroaryl; or
516) Substituted heteroaryl; b) -C(0)01211; c¢) -C(0) R
-C(0)0C1-12-T-11.12, where T is -0- or -5- and R12 is selected from 1)
C -Cs al kyl;

extracted with CH,Cly, The organic layer was washed with saturated KHSO, solution,
brine and dried over anhydrous Na,SO,, filtered, concentrated, and purified by flash
chromatography (CH,Cly/MeOH, 100-90%, v/v) to give the title compound 120 mg as
white foam in 25% yield.
5 ESIMS m/z=1516.71 [M+H]".
0
Step 47h: Compound of formula (3-5) where Rs is allyl and R¢ is \N\’N\) :

To a solution of compound of formula (3-4) where Rs is allyl and R is

0
Y\/\’N\) , which was prepared in step 47g (60 mg, 0.04 mmol), Dimedone (11.2
mg, 0.08 mmol) in THF (1 mL) was added Pd(PhsP), (4.6 mg, 0.004 mmol) at room

10  temperature. The reaction mixture was stirred at room temperaturc for 20 mins and
diluted with EtOAc. Filtered through a pad of celite, the filtrate was concentrated and the
residue was purified by flash chromatography (CH:Cl/MeOH, 5%, v/v) to give the
compound 24 mg as an oil in 40% yield,

ESI MS m/z = 1476.47 [M+H]".

15 To a solution of the above compound (24 mg, 0.016 mmot) in CH;Cl, (1 mL) was
added TFA (1 mL) at 0 °C dropwise. After stirred at 0 °C for 2 h, the solvents were
removed in vacuo and the residue was dissolved in CH;Cl,, then washed with saturated
aqueous NafiCOs solution, brine and dried over anhydrous Na;SQs, filtered, concentrated
to give the title compound as a pale yellow foam (14 mg, 64% yield).

20 ESIMSm/z=1376.47 [M+H]".
0
Step 47i; Compound of formula (3-6) where R, 1s allyl and R¢ is \/WN\) :
To a solution of TFFH (5.4 mg, 0.021 mmol), 2,4,6-sym-collidine (2.5 mg, 0.021
mmol) in CH,Cl, (50 mL) was added Compound of formula (3-5) wherc Rs is allyl and

2]
R; is \’W"\) , which was prepared in step 47h (14 mg, 0.010 mmol) in CH,Cl; (20
25  mL) at room temperature. The solution was stirred at room temperature for 16 h. The
reaction mixture was then washed with aqueous KHSO4, 10% aqueous Na,COs, brine,
dried over anhydrous NazSOs, filtered, concentrated, and purified by HPLC to give the
title compound 2.2 mg as a white foam 16% yield.
ESI MS m/z = 1357.54 [M+H]".
30 Example 48: Compound of formula V: Rs=CHj, R4= CHjs, Rs=H and R = allyl.
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102) Substituted Cl1-C8 3) C2-Ca al kenyl; 4) Substituted
C2-C8 al kenyl; 5) C2-C9 al kynyl ; 6) Substituted C2-C8

al kynyl ; 157) C3-Cl2 cycloal kyl; 8) Substituted C3-Cl2 cycloallcyl; 9)Al,;
10) Substituted aryl; 11) Heterocycl oal kyl; 2012) Substituted heterocycl
al kyl; 13) Heteroaryl; or 14) Substituted heteroaryl; e) -C(0)NR13)(R14),
where R13 and 1: (14 are independently selected fromRll and R11 is as
previ ously defined or R13 and R14 conbi ned together with the N which
attached 25to is substituted or urisubstituted heterocycloal kyl; 0

~A0)SR]S 9) - A ShPeoRpdund B exadf1OIRGIDAUA N usiRe Guscntidtly R gRboodurdiRd
the preparation of the compound of example 2 with the compound from step 1d and the
compound of formula (2-2) where R3=CHs, Ry= CHj, Rs=H and R¢ = allyl.
MS (EST): 1230.7 mv/z (M+1).

Example 49: Compound of formula VI: Rs=CHj3, Ry=H, Rs=CHsand R¢ = H
Step49a: Compound of formula {4-1):
\

Aq
N ¥

foacessane

Q

OJM ﬁT I;\)t( Frmoc

Compound of formula (1-3) (61g, 53 mmole) was dissolved in isopmpanoll (450
10 ml) and methanol (50 ml), and NaBH, (9.0g, 266 mmole) was added during 1 hrs 1 at 0°
C. The reaction mixturc was stirred at room temperaturc for 2 hrs. Ethyl acetate (50 ml)
was added and the mixture was stirred at room temperature for 30 min and then quenched
with 1IN HCI at 0oC. The pH of mixture was adjusted to pH~9 by adding saturated
NaHCO; and Na,CO;. Extracted with ethyl acetate and washed with saturated NaHCO,
15 and brine. Dried over Na;SQO4 and the solvent was removed. The residue was dried on
vaccum to give the alcohol compound (59.7g). Then the resulted compound was
dissolved in DCM (500 ml). FmocCl (11.7g, 45 mmole) and DIPEA (12.9g, 100mmol)
were added at 0° C. The reaction mixture was stirred at 0oC for 2 hrs. Diluted with DCM
(500 ml) and washed with 10% citric acid, saturated NaHCO3 and brine. Dried over
20 NaySOqand the solvent was removed. The residue was purified on by silica gel column to
give the compound of formula (4-1) (46 g). MS: (ESI) m/z (M-+1) 1343.8.
Stepd9b: Compound of formula (4-2):

@;r Loy
oé\_ J'YHK jj’\*"’“
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30j) Ris, where R15 is selected from 1) -MRLli, where Mis selected from

i. C-Cs alkyl; ii. Substituted C1-C3 C2-Cs alkenyl; iv. Substituted C2-C8
al kenyl; v. C2-Ca al kynyl; vi. Substituted C2-Ca al kynyl; 5vii. C3-Cl2
cycloal kyl; and viii. Substituted C3-Cl2 cycloal kyl; 2) -MNRL6R11l, where

Ridis Rii and R11 is as previously defined, or Rid and Rl1l, taken together
with the nitrogen atomto which they are attached is substituted or
unsub,stituted het erocycl oal | cyl; 103) -MS(0).Rli, where m=0, |, or 2; 4)
-MORIi; 5 -MC(0) R11; 6) -M0C(0) R12; 7) -M0C(0)0 R12; 158) -
MNRI7C(0) R12, V\'Egnrm%un of for§mlRJ(¢§Ll) (13.4g, 10 mmole) was dissolved in isopropanol (100
ml). Methanesulfonic acid (100 mmole) was added at room temperature. The reaction
mixture was stirred at 50°C for 8 hrs. The reaction mixture was condensed to ~40 ml and
was diluted with ethyl acetate (500 ml) and ‘quenched with saturated NaHCO;. The pH of
5 the mixture was further adjusted to ~9 by adding saturated Na;COs. The organic layer
was seperated and washed with brine. Dried over Na,SO; and the solvent was removed.
The residue was dissolved in DCM (100 ml) and was added acetic anhydride (2.04g, 20
mmol) followed by TEA (4.04g, 40 mmol). The mixture was stirred at room temperature
for 3 hrs and quenched with saturated NaHCOQ3. The organic layer was seperated and
10 washed with brine. Dried over Na,SQ, and concentrated. The residue was purified on by
silica gel column to give the compound of formula (4-2) (10g). MS: (EST) m/z (M+H)
1385.8.

Step49¢c: Compound of formula (4-3):

16 Compound of formula (4-2) (6.9g, 5 mmole) was dissolved in methanol (50 ml).
NaOMe (2N in methanol, 25 ml) was added at room temperature. The reaction mixture
was stirred at room temperature for 18 hrs and quenched with saturated NaHCOs, The pH

- of the mixture was further adjusted to ~9 by adding saturated Na,COj3. Organic layer was
seperated and washed with brine, Dricd over Na;804 and the solvent was removed. The

20  residue was purified on by silica gel column to give the compound of formula (4-3)
(4.2g). MS: (ESD) m/z (M+H) 1036.7.

Step49d: Compound of formula (4-5):

s
A Ay ”;UV'Y‘N*
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9) - MNRI7C(0)0 R12; 10) -MC(O)NR15 R11; 11) -M C(0)NR4-ORO.; 12)
-MOC(0)NR16 2013) -M NR17C(0)NR16 R11l, where R 11 and Rl6are as previously
defined or Rd and R11l, taken together with the nitrogen atomto which they
are attached, forma substituted or unsubstihrted beterocycl oal kyl ;

14) -MC(S)S R11; 15) -M0C(S)S R12; 2516) -MNR12C(0)S R12;
17) --MSC(O)NR16 Ritwhere R11 and Ric are as previously defined or RL6 and
R11, taken together with the nitrogen atomto which they are attached, form
a substituted or unsubstituted heterocycl oal kyl ; 18) -MCl-1=N0

RL1; 3019) - M CH=NoNRIfH fU cdiebioRkd NAReREIRNE RepRine b Rusly gt i ned or
R16 and R11, taken together with the nitrogen atomto which they are

at t ached, for t|t d or unsubstituted heterocy cb LBaglkyl o is ethyl,
1- hydr oxyet hy AUpRBh ot ormy (). gherpRiLig(d) 111-, where m = 0,
1, or 2; Vi s(@b&gﬂtl nmlﬁta, W, CL B0E), BONE3E @) 2 fmol, a6d DRIAP (241.9 mg,

1.98 mmol) respectively. The solution was stirred at room temperature for 16 hrs,
5  Diluted with CH,Cl,, washed with 10% citric acid, water, saturated NaHCOs, brine and

dried over N2,S0q. Concentrated and the residue was purified by flash chromatography

(MeOH in CH,Cly, 0 ~20%, v/v) to afford a white solid 1.4 g.

MS (ESI): 1450.8 m/z (M+1)

Step49¢: Compound of formula (4-6):

10

MJLW& L,

To a 50 mL round-bottomed flask were added the compound of formula (4-5)

(725mg, 0.50 mmol) from step 2d were added CH,Cl, (3 mL) and the solution was cooled
1o 0 °C followed by the addition of TFA (3 mL) dropwise. The reaction mixture was

15 stirred at 0 °C for 2 hrs and the solvents were removed in vacuo and the residuc was
dissolved in CH2Cl, (30 mL). Washed with saturated NaHCO;, brine and dried over
anhydrous Na;SO4, The solvent was removed and the residue was purified by flash
chromatography (MeOH/ CH,Cl,, 1-10%, v/v) to give colorless oil 730 mg.
MS (ESI): 1350.8 m/z (M+1)

20  Step49f: Compound of formula (4-7):

\

e

):i'\jt%,. g(o,, I,t.
o&_ j\l’ voy j;l'\\g)\l’ww
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R2 is R; R3is selected fromnmethyl, ethyl, ally! and propyl; R and R5
are independently selected from hydrogen, nmethyl, ethyl, allyl, propyl and
i sopropyl; R6 is RI, provided that R6 is not hydrogen or deuterium and n
and n' are each independently 0, 1 or 2. 2.A conpound according to claim1l
which is represented by the formulaor (1lb): (M) wherein R, R2, R3, 114,
R5, R6, V and Ware as defined in claiml1l. 3. A conpound according to claim
1 which is represented by the fornula (Illa) or (M): - (M) (M) - 90 -
wherein RI, RI R4, R5 R6 and Ware as defined in claiml, and = represents

a single bond or &gydayieol@Bektomed flask were added the compound from step 2¢

(675mg, 0.5 mmol), THF (7 mL}) and water (3 mL) respectively and the solution was
cooled to 0 °C followed by the addition of lithium hydroxide monohydrate (100 mg, 2.4
mmol). After stirred at 0 °C for 3 h, the reaction mixture was diluted withethyl acetate

5 (50 ml), washed with 10% citric acid solution, brine and dried over anhydrous Na;SOx.
The solvent was removed to give the desired product 650 mg as white foam which was
used for next step reaction without further purification.
MS (ESI): 1294.8 /2 (M+1)
Step49g: Compound of formula (4-8):

10

é
HQ '
o up%,t '_ N)%A
EERR SR S
To a 500 ml round-bottomed flask equipped with a dropping funnel were added
BOP (141.5 mg, 0.32 mmol), CH;CIZ {250 m!) followed by addition of a solution of
DMAP (39.1 mg, 0.32 mmol) and the compound from step 2f (200 mg, 0.16 mmol) in
15 CH,Cl, (100 mL) during 2 hrs at room temperature. The solution was stirred at room
temperature for 16 hrs. The reaction was quenched with saturated NaHCO3. The organic
layer was separated and washed with brine dried over anhydrous Na;SO4. The solvent
was removed and the residue was purified by flash chromatography (MeOH/ CH,Cly, 1-
10%, v/v) to give a white solid 134 mg.
20 MS (ESI): 1276.9 m/z (M+1)

"The compounds of Example 50 to Example 131 were synthesized using the general

methods described in Examples 1 to 49.

25 While this invention has been particularly shown and described with references to
preferred embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the

scope of the invention encompasscd by the appended claims.
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4. A conpound according to claiml which is represented by the formul a
(rv)y:  (1V) wherein R3, R4, R5, R6 and Ware as defined inclaiml. 5 A
conmpound according to claiml which is represented by the formula (V): or
a pharmaceutically acceptable salt or ester thereof, wherein R3 R4, R5 and
R6 are as defn)fb%gudunth%lsﬁédﬂﬁc%horﬁand’%&@ﬂﬂguﬁg:h%ﬁ)gf %19& 1?6%09 e@t' %’\’h' chis
sel ected fromthe corrpoun s bel ow, or armaceuti cal accep e salt or
ester t her eoPthermbspthangrdiconprisellland Vdﬂiﬂ@ﬁﬁ@ﬂ@l asReorrrisRE 2@l “chBprnde REIE Ac;

Corpound, o Ot 683yl FEEMSE 008 Byttt SomppunS o

R3=C113, ReEl butlnmeﬂa@&m@m Oﬁﬁnyotﬁmmpwndrmo&gmmbﬁintegexﬁzanﬁnss RrH, R5=C113
and R6 = Compound of forrmula V: R3=Cl13, RrH, R3=CH3 and R6 = 5Conpound of

formula V: R3=Cl13, R4=11, R5=CH3 and = Conpound of fornmula V: R3=CH3, RrH,
R5zsCH3 and Rge re@ktnce Bahip specificatfonfto amuprivr Yiblik@ G, infephhtioRDsGH3 fandioRe =

or 10 any matter which is known, is not, and should not be taken as an acknowledgment or
admission or any form of suggestion that that prior publication (or information derived
from it) or known matter forms part of the common general knowledge in the field of

endeavour to which this specification relates.
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Conpound of formula V: R3=CH3, R4=14, R5=CH3 and R6 = Conpound of fornmula
V. R3=CH31 R1=H, R5=CH3 and R6 = 10 cia Conpound of formula'!: R3=CHS,
114=11, R5=CH3 and P. 45 = Conpound of formula'!: R3=CH3, R4=11, R5=CH3 and
R6 = Conpound of fornula V: 3, --,--.3
all-- R A 14 14c rl4el 14 Compound of fornula'!: R3=CH3, R4-H, R5=Cl13 and
Ito = 15Conpound of fornmula V: R3=Cl-13, ReH, R3=CH3 and R6 = Conpound of
formula V: R3=Cl113, ReM R5=CH3 and R6 =0 Conpound of formula'!: R3=0-13,
RrH, R5=CH3 and R6 = NHaoc Compound of formula V: R3=CH3, 124=H, R5=CH3
and R6 =0; NH2 Conpound of firnula V: R38D-13, Aril, R5=CH3 and R6 =
Compound of formula V. R3=CH3, R5=CH3 and R6 =

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compound represented by the formula:

ity
or a pharmaceutically acceptable salt or ester thereof,

wherein:

X is OH or OAc;

R1 R1 R1
‘(ﬂ or .‘J or ?
Bis , where R is selected from:

a) Ry, wherein Ry is selected from:
1) Hydrogen;
2) Deuterium;
3) C;-Cg alkyl;
4) Substituted C;-Cg alkyl;
5) C,-Cy alkenyl;
6) Substituted C,-Cg alkenyl;
7) C,-Cg alkynyl;
8) Substituted C,-Cs alkynyl;
9) C;3-Cj, cycloalkyl;
10) Substituted C3-C), cycloalkyl;
11) Aryl;



Conpound of formula V: R3=CH3, R5=CH3 and R6 = 5Conpound of fornula V:
R3=CH3, R4=H, R5=013 and R6 = Conpound of fornula V. 123=CH3, Re4l, R5=CFI 3
and R6 = Compound of formula V: R3,---CH3, 1L4=H, R5=CH3and R6 =a; Conpound
of formula V: R3=CH3, ReH, R5=CH3 and 126 = Conpound of formula V: R3=Cl13,
R4=H, R5=-CH3 and R6 =H ; 10Conmpound of formula V: R3=CH3, 124=11, R5=CH3
and R6 = Conpound of fornula V: R3=CH3, 124=H, R5=CH3 and R6 = Conpound of
formula V: R3=CH3, R4=H, R5=013 and R6 = Conpound of formula V: R3=CH3,
R4=H, R5=CH3 and Rs =*".08n; Conpound of Ibrnula V. R3=Cl13, R4=H, R5=Cl 13
and R6 = N 15N  (upatdded;fornula Vi R3=CH3, R4=11, R5=Cl13 and R6
Conmpound of formu V: R3= , R4=11, R5=CH3 and R6 = NH2. Conpound of
formula V: RS:C}Byﬁﬁﬁ?ﬁfwﬁéﬁ%513 and R6 =

14) Substituted heterocycloalkyl;

15) Heteroary}; or
5 16) Substituted hetcroaryl;
b) -C(O)ORy;
¢)~C(0) Ruy;
d) -C(OYOCH,-T-R, where T is -O- or -S- and R; is selected from:
1) Ci-Cs alkyl;
10 2) Substituted C,-Cg alkyl;

3) C;-Cs alkenyl,
4) Substituted C,-Cs alkenyl;
5) C3-Cy alkynyl,
6) Substituted C;-Cs alkynyl;
15 7) C3-Cy2 cycloalkyl;
8) Substituted C;-Cy, cycloalkyl;
9) Aryl;
10) Substituted aryl;
11) Heterocycloalkyl;
20 12) Substituted heterocycloalkyl;
13) Heteroaryl; or
14) Substituted heteroaryl;
e) ~C(O)N(R.3)(R14), where Ry3 and Ry4 are independently selected from Ry and Ry,
is as previously defined or Ry; and R4 combined together with the N which attached
25 to is substituted or unsubstituted heterocycloalkyl;
) ~-C(O)SRyy;
) ~C(8)O Ryy;
h) -C(O)YOCH,0C(0O) Ry;
1) -C(S)S R3; and
30 j) Rus, where Rys is selected from:;
1) -M-R 1, where M is selected from:
i, C-Cy alkyl;
ii. Substituted C;-Cg alkyt;
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H ; Compound of formula V: R3=Cl-13, 124-H, 125-Cl113 and R6CEt ; Conpound
of fornmula V; R3-Cl143, R4-11, R5=CH3 and R6 Conmpound of fornula V. R3=Cl113,
R4-H, R5=Cl-13 and R6 = Conpound of fonnula V: R3=CH3, :R4=H, R5=Cl13 and
R6 = Conpound offornula V: R3-CH3, 124=-1-1, R5-CH3-and R6 Conpound of
formula V: 123=Cl1-13, RrH, R5-Cl-13 and R6 =0 ; OH Conpound of fornula V:
R3=C113R5=C113 and R5 =0 OH Conpound of fornula V: R3-CH3, R5=013 and R6 =
Compound of formula V: R3=CI13, R4=41, R5=Cl-13 and R6 = Compound of
formula V: R3=CH3, R4=H, R5=CH3 and 1,26 Co Conpound of formula V:

R3ral |yl , R4=11, R5=CH3jjamg-clikéyfonpound of forrmula V: R3=CH3, R4= Cl-13,

R5=H and R5 = allyl. 7. A ¢o ccording to claiml which is represented
by the formula (Vi): MYfl Pﬁ%ﬁ‘?"?%ﬂ]@a&gﬁé‘f

v. Cp-Cg alkynyl;
vi. Substituted C,-Cs alkynyl;
5 ' vii, C;3-Ciz cycloalkyl; and
viii. Substituted C3-Cy, cycloatkyl;
2) -M-NR R}, where Ris is R11 and Ry1 is as previously defined, or Ry and
Ry, taken together with the nitrogen atom to which they are attached is
substituted or unsubstituted heterocycloalkyl;

10 3) ~M-S(0)R11, where m =0, 1, or 2;

4) -M-OR11; '
5)-M-C(O) Ry

6) ~-M-OC(0O) Riz;

7) -M-0C(O)O Ry

15 8) — M-NR1,C(0) Ry, where Ry7 18 Ryy;

9) - MNRjC(O)O Ry2;

10) ~-M-C(O)NRj6 Riy;
11) -M-C(O)N(Ri6)-OR11;
12) ~-M-OC(O)NRy6 Ry3;

20 13) ~M-NR,7,C(O)NR5 Ry, where Ry, and Rigare as previously defined or
Rys and R, taken together with the nitrogen atom to which they are attached,
form a substituted or unsubstituted heterocycloalkyl;
14y -M-C(S)S Ryy;

15) -M-OC(S)S Ryz;

25 16) “M-NR7C(0)S Riz;

17) -M-SC(O)NRys Ry ywhere Ry and Ry are as previously defined or Ry
and Ryy, taken together with the nitrogen atom to which they are attached,
form a substituted or urisubstituted heterocycloalkyl;

18) -M-CH=N-O Ry1;

30 19) -M-CH=N-NR¢ R11 where Ry and R;gare as previousty defined or Ryg
and Ry3, taken together with the nitrogen atom to which they are attached,
form a substituted or unsubstituted heterocycloalkyl;

A is ethyl, 1-hydroxyethyl, isopropy! or n-propyl; ’
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, a.R6 O R4 RS (M) - 94 - or a pharnaceutically acceptable salt or ester
thereof, wherein R34 R4, Rs and R6 are as defined in claim1l. 8. A conpound
according to claim7 selected fromthe conpounds bel ow, or a

pharmaceutically acceptable salt or ester thereof: Conpound of fornula VI:

R3- CH3, R4= oupd of forrmula VI: R3=CH3, R4=14,

R5=CH3 and R% S %gﬂmé((ﬁ@o 8rﬁrﬁ‘bcgnp1% mula VI: R3=CH3, R4=H R5=0-13 and

126 = benzyl\;’m@bmqu()dmo‘s((b)gr mbk& nyE0, Rg=LH3, R5=CH3 and R6 =  Conpound of

formula VI: ﬁhgl—@ R4-171, R5=0-13 and R6 =0Ac. nEt2 Corrpound of formula
1 =y

Vl: R3=Cl - 4, R5013 and R6 - Compound of formula VI: R3-CH3, R5-Ct
13 and R6 =M;0s Mdte@'ﬁom methyl, ethyl, allyl and propyl;

R4 and Rs are independently selected from: hydrogen, methyl, ethyl, allyl, propyl and
isopropyl;
R is Ry, provided that Rg is not hydrogen or deuterium; and

n and n’ are each independently 0, 1 or 2,

2. A compound according to claim 1 which is represented by the formula (1Ta) or

(Ib):

M\E)LM:/'; g J:rr R,

e Ji YL/W

(1a) _ (1Ib)

wherein Ry, Ry, R3 Ry, Rs, Rg, V and W are as defined in claim 1.

Me
Oa N
)\I \-)LNjfg/N
NMe

D

3. A compound according to claim 1 which is represented by the formula (IIla) or

(I1Ib):

(1112) (1)
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Conpound of forrmula VI: R3=CH3, R4=H, R5=013 and R6 = OH Conpound of
formula VI: R3=CH3, R4=11, R5CH3 and R5 = -95 - Conpound of forrmula VI:
R3=013, R4=H, 13.5-CH3 and R6 = Conpound of forrmula VI: R3=Cl113, RII
125=CH3 and R6 = Conpound of fornula VI: R3=CH3, R4=1-1, R5=Cl13 and R6
Conpound of formula VI: R3=Cl-13, R4=H, R5=CTI3 and R6 =; Conpound of
formula VI: R3=CH3, R4=H, R5=CI13 and R6 = ct, Co Conpound of fornula VI:
R3=Cl - 13, R5=CH3 and R6 = Conpound of fornmula VI: R3=CH3, R4=I1, R5-Cl-13
and R6 =; Co \,0-1(NJ 90

wherein R, R3. Ry, Rs, Rgand W are as defined in claim 1, and == represents a single bond

or a double bond.

4. A compound according to claim | which is represented by the formula (IV):

avy

wherein Rz Ry, Rs Rg and W are as defined in claim 1.

5. A compound according to claim | which is represented by the formula (V):

V)

or a pharmaceutically acceptable salt or ester thereof, wherein R3, R4, Rs and Rg are

as defined in claim 1.

6. A compound according to claim 5 which is selected from the compounds below, or
a pharmaceutically acceptable salt or ester thereof:

Compound of formula V: R3=CHj3, Ry=H, Rs=CH; and Ry = Ac;

Compound of formula V: R3=CH3, R4=H, Rs=CH3 and Rg = allyl;



Conpound of forrmula VI: R3=CH3, 124=11, 125-Cl1-13 and R6 = NM Conpound of
formula VI: R3=Cl143, R4=H, R5=CH3 and R6 = Conpound of formula VI:
. R3=C1- 13, R4=11, R5=01.3 and R6 = Boc Conpound of formula VI: R3-Cl-13,
124=H., R5=CH3 and R6 =0 - 96 - Conpound of forrmula VI: R3=013, R4-11,
Compound of formula VI: R3=CH3, 124--,----H, Conpound of formula
V1:123C113, 124-cH, Conpound of formula VI: R3=CH. 3, Conpound of formula VI:
12. 3=CH3, Conpound of formula VI: R3=Cl13, ReH, R5=0-13 nmd R6 =
Compound of formula VI: R3=0-13, R4=11, R5=CI-13 and R 6 =H

Compound of formula V: R3=CH3, Ry=H, Rs=CH; and R = benzyl;

\/\/@
Compound of formula V: Ry=CHj, R4=H, Rs=CH; and R¢ = ;

b

Compound of formula V: Rs=CHs, Ry=H, Rs=CH; and Rg = X"~ >

Compound of formula V: Ry=CHs, Ry=H, Rs=CHj and Rg = X "2

Q

5 Compound of formula V: Ry=CHa, Ry=H, Rs=CHj and Rg = \’W“\) :

e

Compound of formula V: R3=CHs, R4=H, Rs=CH; and R¢ = oH
Compound of formula V: R3=CHj, R;=H, Rs=CH; and R¢ = M/°“;

Compound of formula V: Ry=CHs, Ry=H, Rs=CH; and Rg = ¥,

Compound of formula V: R3=CHs, Ry=H, Rs=CH; and Rs =
\/\/\IQ\/\N
0 O,

Q
Compound of formula V: Ry=CHj;, R;=H, Rs=CH; and R¢ = \’V\f“\) :

Compound of formula V: R3=CHj, R=H, R+=CHj and R¢ = \’WOAQ;

Compound of formula V: R;=CHs, Rs=H, Rs=CHs and Rs = \/\/\’OH;

[
Compound of formula V: Ry=CHs, Ry=H, Rs=CH; and R = X >"">&~" .

15 Compound of formula V: R3=CHs, Ry=H, Rs=CH; and R = \/\A’N°;

J

\/\/\/O\'r
Compound of formula V: R3=CH,, Ry=H, Rs=CH; and R¢ = o ;

NHMe
Compound of formula V: R3=CHj;, R=H, Rs=CH; and R¢ = \(\/\/0\'(!' :

Compound of formula V: Ry=CHj3, Rs=H, Rs=CH; and Rg =
"

YV\/TNHBOC'
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Conpound of fornmul aR3-013, RecH, R5=CH3 and R6 Conpound of fornula VI:
R3-CH3, 124-171, R5=CH3 and R6 - Conpound of fornmula VI: R3---CH, R-r-H,
Rs-CH 3 and P1/46 = Conpound of fornula VI: .12f-Cl1113, R ell,125,---01.3
and Rd Compound of fornmula VI: R3=CH3, R4-H,12.5=CH3 and .R6 = Nfl N
Conpound or forrmula VI. RI-CH, R4=11, R5=CH3 and R6 = Conpound of formnula
VI: R 1=013,12.4=11, 12. 5- CH3 and -= - 97 - C-NlarN N SIM NN, Conpound
of formula VI: R3=Cl4,1, R4=H, R5=CH3 and f1/4 = Conpound offormula VI:
R3,-,Cl113, ReH, Its-CH3 and R4 = Conpound of formula VI: R I1=CH3, ki=11, R5
---01,1 and Re = Conpound of formula VI: R3=Cl11, 12¢~H~R5CH3 and R6 =
VNee%seas; Conpounshpoindbdformullay \i;=CR3REHE, R;=(FRE 4R = R5=043 @nd: Re =Me;
Conmpound of formula VI: R3--,2CH3, Ref], RC1-13 and R6 = Cogpound of
formula VI: Rf--0.13, R4H, R3=-CH3 and R6 = £

Compound of formula V: Rs=CHs, Rs~H, Rs=CH; and Rg =

AP NH,

CN
Compound of formula V: Ry=CHs, Rs=H, Rs=CH; and R¢ = A Gy

=

=N

R¢= \/\/\/"su/ :

Compound of formula V: Rs=CHs, Rs=H, Rs=CH3 and

4
N.
5 Compound of formula V: Ry=CHj, Rs=H, Rs=CHj snd R¢ = XN

NHa,
Compound of formula V: Rs=CHj, Rs=H, Rs=CHjz and R¢ = N

\/WO\n«NHz
Compound of formula V: R3=CH3, R4=H, Rs=CHzand R¢ = o

\/\/\/HTN\/?
Compound of formula V: Rs=CHj, Rs=H, Rs=CHs and R = ] X

\/\/\f°
Compound of formula V: Ry=CH3, R4=H, Rs=CHjz and R¢ = Ho

=N
10 Compound of formula V: R3=CHs, Re=H, Rs=CHj and R¢ = X E o,

N
Compound of formula V: Ry=CHj;, Rs=H, Rs=CH3 and Rg= N NF 0N,

N,
Compound of formula V: Rz=CHs, R=H, Rs=CH; and R¢ = N NF TR0,

N,
Compound of formula V: Rs=CHs, Rs=H, Rs=CHjyand R¢= X F ok

Compound of formula V: R3=CHs, R=H, Rs=CH; and Rg =
S

15 e

Compound of formula V: R3=CHj3, Rs=H, Rs=CH; and R =

' g8

o
N

O~

/ .

s

Compound of formula V: Ry=CHj, R¢=H, Rs=CHs; and Rg=
N
Y\/\’/ OKQ:TP_NHZ.
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| . Conpound of formula V]: R3=Cl13, ReH, R5-Cl-13 and R6 Conpound of

formul aR3=ClI | 3, 124-H, 12.5=Cl-, and R-- Conpound of fornula V.12 R1=Cl-13,
12441, R54113 and R4= Conpound of fornmula VI: 123-Me, Re-1J R5-013 and R6 =
Conpound of forrmula VI: R3=Me, R4-H, Rs-013 and R6 = Conpound of formula

\IR{ISZ:CIlill?Ng,ndRrRZ, :%%ﬁﬂ%%&@%%gwﬂ?ﬁ%—%@la%&::RrRBCITII?,\" :,ndel%Hj, r-sv,

(NI'). Conpound of formula \r«1%) y '-'"143 R 3 113 and R= Compound of
formula VI, RrMe, R4=H R5=-CH3 and Rgz<_CN Conpound of fornula VI:
V

R3=Me, R5=CH3 and R<, Conpound of formula 1 3.at Cy Re--ft RrCH3 and R6
Conpound of formula V R3 Mg, Re-I, R5-,ACH,3 and R6 "--" Conpound of
formula VI: R3=Me, R4-14, R5-013 and R6 Congound of formula VI: R3,----M,
Re-41, 125,----CH3 and Ro ar . OEt

Compound of formula V: R;=CHj3, R4=H, Rs=CH; and R¢ = Nj);t ;
Compound of formula V; R3=CHj, R4s=I1, R5¥CH3 and R¢ = \/\/\/SAG;
Compound of formula V: R3=CH;, Ry=H, R5=Cf13 and R¢ = NSNS :

Compound of formula V: R;=CHj3, Ry=H, Rs=CH; and R, = \/\/\/OMS;

Compound of formula V: Ry=CHz, R=H, Rs=CHy-and Rg = X"

\WOH

Compound of formula V: Rs=CHj3, Ry=H, Rs==CH; and R¢ = o

H

\/\/\n, N\OH

Compound of formula V: R3=CHj, R4=H, Rs=CHj and R¢ = o :

|
X Noh
Compound of formula V: Ry=CHj;, R4=H, Rs=CH;.and Rg = Nﬁ(}/ :
Compound of formula V: Ry=CHs, Re=H, Rs=CH; and R¢ = \/\/\/F;

Compound of formula V: Rs=CHs, R4=H, Rs=CH; and Rg = X~ >"en;

Compound of formula V: Ry=allyl, R4=I, Rs=CH; and R¢ = \/\/\’N\) .

Compound of formula V: Ry=CHs, Ry= CH;, Rs=H and R4 = allyl.

7. A compound according to claim 1 which is represented by the formula (VI):




re-1/ 404, 86 Conmpound of forrmula VI: R3,-kle, Re4l, R5---013 and R6 VW)

Compound of formula VI: R3-M, 124=H, R5=CFI 3 and R, =; Conpound of fornula
VI: Ft_x=tvle, 12,1=1-1" R <=043 and R6 = Conpound of formula VI: R3-M,
R4=H, R5---CHL, and R6 - - 99 - ort) Conmpound of formula VI:

R3---lvlc,R5---Cl-13 and RSn; a Conmpound of forrmula VI: Rz=11, 1c, RATI,
R5--Cl113 and R6 =; Conpound of forrmula VI: 123" '"IVIC, Ro-H R5-CH and RO
Compound of formul aReaMe, Rfll, 115--zCH3 and R4 --, Conpound of formula

VI: R3r-N e, R5-CF13 and R6 04

or a pharmaceutically acceptable salt or ester thereof, wherein R3, R4, Rs and Rg are

as defined in claim 1.

8. A compound according to claim 7 selected from the compounds below, or a

pharmaceutically acceptable salt or ester thereof:

Compound of fonﬁula VI: R3=CHj3, Rs=H, Rs=CHjand R¢ = H;
Compound of formula VI: R3=CHj3, Rs=H, Rs=CHj; and R¢ = allyl;

Compound of formula VI: R;=CHj;, R;=H, Rs=CHj3 and R¢ = benzyl;

\M\@
Compound of formula VI: R3=CH3, Rs=H, Rs=CHj3 and R¢ = ;

3

~__OA
Compound of formula VI: R3=CHj3, R4=H, Rs=CHj3 and R¢ = X" c;

. - NET.
Compound of formula VI: R5=CHs, R/=H, Rs=CH; and Rg= X ~ 7 ;

(o}
- N
Compound of formula VI: R3=CHj;, R4=H, R;=CH; and R¢ = A dg \) ;
\/\%\/n oH
OH
Compound of formula VI: R3=CHj3, R4=H, Rs=CHj and R¢ = OH

I~ OH
Compound of formula VI: R3=CH;, Rs=H, R5=CH3 and R¢ = N ;



Compound of formula Vi: R3=tvle,

formula VI:

R3=- Mg, R56=CH3 and Rt -,
R6 - Conpound of fornula VI:
R4=14, R5=C. 113 and RO =
R3=Me, R4=f1, RCfI3 and R6 =

formula VI:
AV/ I

R3=Isite,

R -ivle,

Compound of formuia VI:

Compound of formula VI:

\/\/\/OV\N
O

-

3

1t 4=H, R5-CH3 and RO =
R1=11, R5=CH3 and R Conpound of formula VI:
= Compound of formula VI:
R3----Me, 4=11, R5--Cl-13and R Conpound of

-95 .

Compound of

R3----M, . 11E, R6=CH3 and

100 -

Compound of formula

\/WOBOC

R3=CH3, R4:H, R5:C.H,3 and R6 = N

R3=CI‘13_, R4:H, R5=CH3_and R6 =

Compound of formula VI:

Compound of formula VI:

Compound of formula VI:

Compound of formula VI:

Compound of formula VI:

Compound of formula VI:

Compound of formula VI1:

Compound of formula VI:

~N

\/\/\/0 ) NHBoc

(o]} .
b

Compound of formula VI;

Compound of formula VI

R;=CH;, R;=H, Rs=CH; and Rg= \ ~

N AORe

R3=CH3, R4=H, Rs=CH; and R¢ = ;

OH
R3=CHj;, R;=H, Rs=CHz and Rg= X >~ > .

8y
VAN/\/NVJ
R;3=CHj;, R4=H, Rs=CHj; and R¢ = c] ;
N
Ry=CHj;, Re=H, Rs=CH; and Rg= X > >,
0
, \/\/\/O\H/Q
R;=CHj3, R4=H, R5=CHj3 and R¢ = 0 ;
\/\/\/O\'rNHMe
R3=C1”]3, R4=H, RSZCH3 and R6 = o] ;
R3:CI‘13, R4=H, RSZC.H3 and R(, =
\/\/\/O\",NMez
R3:CH3, R4:H., R5:C.H3 and R(, = o] ;
'
VA\/\VDjriwm
: R3=CH3, Ry=H, Rs=CHj3 and R¢ = © ;



Conpound of forrmula VI: R3=Me, R4=H, fts-Cl13 and R6 = Conpound of fornula
VI: R3=Me, R4=H, R5=CH3 and R6 = Conpound of forrmula VI: R3=Me, R4=151.,
R3-Cl- 13 and R6 = Conpound of fornula VI: R3=Me, R4=11, R5=CH3 and R6 =
Conpound of forrmula VI: R3=Me, R4-H, R5=CH3 and R6 = Conpound of formula
VI: R3=Me, R4-H, R5=013 and R6 = Conpound of forrmula VI: R3-Me, RI=H,
1(5-CH3 and R6 = 9. The conmpound of fornula VI as set forth in claim7,
wherein R3 is Cl13, RA is HR5 Cois Cl13 and R5 is \Nv or a
pharmaceutically acceptable salt or ester thereof. - 101 - 10. The
conpound of formula VI as set forth in c?@m7, wherein R3 is Cl13, R4 is
11, R5 Co is Cl13 and R6 isO or a pharmaceutically acceptable salt or ester
t her eof

) CN
Compound of formula VI: Ry=CHj, Re=H, Rs=CH; and Rg= X"~

ez

N
Compound of formula V1: Ry=CHs, Re=H, Rs=CH; and Rg = X~ u’j;
fi=N

A 3
Vi
1

. . v N
Compound of formula V1: Ry=CHs, Rg=H, Rs=CH; and Rg= X "~

A N
Compound of formula VI: Ry=CH;, R=H, Rs=CH; and Rg = X ’;

. M,
Compound of formula V1: Ry=CHj, Re=H, Rs=CHjand R = \g ;
A [¢]
NS
Compound of formuta VI: Ry=CHj, R=H, R¢&=CHj; and R¢ = ] ;
X7 °
Compound of formula VI: Rs=CHs, R«H, Rs=CHj and R¢ = N\f :

Compound of formula VI: Ry=CHa, Ry=H, Rs=CH; and Rg = YWM&OH;

Compound of formula V1I: Ry=CHs, Rq=H, Rs=CHj and R¢ = XN N‘i’c”‘"‘@‘;
Compound of formula V1: Ry=CH, Ry=H, Re=CHj and Rq = X™>""F""0Ph,
Compound of formula VI: Rs=CHs, R¢=H, Rs=CH and Rg = X ™~"F""08n,

Compound of formula VI: Ry=CHa, Ry=H, Rs=CH; and R¢ =
2N, g
NN o’m\/j
N N
2.

Compound of formula VI Ry=CHj, R&=H, Rs=CH; and R¢ =

\ANN&. R
[ .
N -
I .
N

Compound of formula VI: Ry=CHj, Re=H, Rs=CH; and Rg =

P L . N
\(\/’\/ U“ﬁo\}_m{z'

Compound of formula VI: Ry=CHj, Ry=H, R=CH; and R =



11. A pharnaceutical conposition

conprising a therapeutically effective

anmount of a conpound of any one of clains 1 to 10 or a

pharmaceutical |l y-accept abl e salt

pharmaceutically acceptable carrier.

or ester thereof, in conbination with a
12. Use of a conmpound according to any

one of clainms 1 to 10 in the manufacture of a nedicanent for treating a

viral infection.

13. The use according to claim12, wherein said viral

infection is selected fromHCV, HBV, HAV and H V infection 14. The use of

claim12 or claim 13 wherein the
one or nore additional
said one or nore additional
peg-interferon, ribavirin,
viralizenorre-targ«iu

agoni sts. 16. The ‘use
therapy is RNA interference

vi ral

anti-viral

anti-viral

-enzyne targeted conpounds,

Led. the i.es, i munonodul atory agents and Tol | -receptor

of %ﬁ%j?%%i wherein said viral -genone-target ed
-”Ihe use of claim 15, wherein said

i mrunonodul atory agent is sel ectdd fromribavarin and interferon.

medi canment is to be coadmi nistered with
agents7715. The use of claim 14, wherein
agents are selected from

18.

Conpound according to claim 1 subd¥tantially as hereinbefore described with

reference to any one of the exanples. -
Compound of formula VI:

Compound of formula VI:

102 -

H, Re=CH, and Rg = V\/\({o

Rs=CHs, Re=H, Rs=CH; and Rg = X ™"

Ry=CHs, Ry=

Compound of formula V1:
Compound of formula VI

Compound of formula VI:

Compound of formula VI:

Compound of formula VI;

Compound of formula VI:
Compound of formula VI:

Compound of formula VI:

Compound of formula VI;

Compound of formula VI

Compound of formula VI:

Compound of formula VI:

Compound of formula VI:

’\/\/’\x@/\v :

Ry=CHs, Ri=H, Rs=CHj and Rs = X"~
Rs=CHa, Ry=H, Rs=CHj and Rg = X",

Rs=CHs, Ry=H, Rs=CH and Rg = X",

| , O
Ry=CHa, Re=H, Rs=CH; and R = Y\/\g’ ;
H
N om
Re=CHs, Ry=H, Rs=CH; and Ry = \/\/\lor :
4
. ~on
Ra=CHs, Ry=H, Re=CHaand Ry = \(\/\‘J :

Rs=CHj, R4=H, Rs=CH; and Rg = MF;

R=CHs, Re=H, Rs=CH; and Rg = X ™" cn:

Ry=Me, Rq=H, Rs=CHj and Rg = X"~
Rs=Me, Ry=H, Rs=CH; and R = \(""’““’£::j;
Ry=Me, Ry=H, Rs=CHyand Rg= ¥ 7 ;

Ry=Me, Ri=H, Rs=CH; and Rg= X™>">"

Rz'"MC‘ f’qﬁH, Rs‘“(‘H 2 and R@ =



19. Conposition according to claim1l substantially as hereinbcfore
described with reference to any one of the exanples. 20. Use according to

claim 12 substantially as hereinbefore described with reference to any one
of the exanpl es.

- 98-

®,
>_

z

Compound of formula VI: Ry=Me, Ry=H, Rs=CH; and Rs = X ;

o

Y

Compound of formula VI: Ry=Me, Ry=H, Rs=CH, and Rg= X ">

Q

8.0

o

<

Compound of formula V1: Ry=Me, Ry=H, Rs=CHa and Rg= X~

Compound of formula VI: Ry=Me, Ry=H, Rs=CHj and Rg = A g

Compound of formula VI: Ry=Me, Ry=H, Rs=CHa and Rs = X~

SH

Compound of formula VI: Ry=Me, Ry=H, Rs=CHs and Ry = ;

Compound of formula VI: Rz=Me, Ry=H, Rs=CH; and R =

o

Q

Compound of formula VI: Ry=Me, Ry=H, Ry=CHz and R¢ = X ;
O
Compound of formula VI: Rz=Me, Ry=H, Rs=CH; and Rg = N
0O,
3
\/V”\/ v
Compound of formula VI: Ra3=Me, R=H, R&=CHs and Rg = LI

By

Ao
Compound of formula VI: Ry=Me, Ry=H, Rg=CHj and Rg =
0,

f

\(\/\,N
Compound of formula VI: Re=Me, Ry=H, Rs=CHz and R = ;

w
-]



Compound of formula V1

Compound of formula VI

-99.

: Re=Me, Ry=H, Ry=CH; and R =

:Rs=Me, Re=H, Re=CHj and R4 =

]
. ] v N
Compound of formula VI; Ra=Me, Rs=H, Rs=CH; and Rg = X CHO

Compound of formula VI

Compound of formula VI

: Ry=Me, Re=H, Rs=CH; and Rg =

: AR;%EWI{'}, R;;“WH, .R§mCI"]:3 and Re=

Q,

D

H

N

Compound of formula V1
Compound of formula Vi
Compound of formula VI

Compound of formula V1

Compound of formula VI

Compound of formula VI

: R;;=ZVI¢, Ry=H, Rg’zCH 3 and Rg=

: Ry=Me, Ry=H, Re=CHand Ry =

: Ry=Me, Ry=H, Re=CHa and Rg =

: Ry=Me, Re=H, Re=CH; and Ry =

:ResMe, Ry=H, Rs=CHj and Ry =

:Ry=Me, Ry=H, Ry=CHiand R¢ =



-100 -

]
\/\/\/N\©
Compound of formula VI: R3=Me, R4=H, Rs=CH; and R¢ = ;

\/\/\/N\©\
R3=Me, Rs=H, Rs=CH; and R4 = Br;

Compound of formula VI:

N N\©\
Compound of formula VI: R3=Me, Rs=H, R5=CH; and R4 = ;
|

‘ \/\/\/N\©\
Rs=Me, R4;=H, Rs=CHj; and R¢ = OMe ;

_ \/\/\/N\©\
R3:MC, R4=AH, RSZCH3 and R¢ = cl;

Compound of formula VI:
Compound of formula VI

NN N@\
Compound of formula VI: R3=Me, R4=H, Rs=CH3 and R¢ = F;

Compound of formula VI: R3=Me, R4=H, Rs=CHj3 and R¢ = P

\/\/\/N\@C'
Ri3=Me, R4=H, Rs=CHj and R¢ = il

>

Compound of formula VI:

and
|
: \/\/\/N\©\

Compound of formula VI: R3=Me, R4=H, Rs=CH3 and R¢ = : CFs,

9. The compound of formula V1 as set forth in claim 7, wherein Rz is CHs, Ry is H, Rs
J
N
is CHzand Rgis X > "~

or a pharmaceutically acceptable salt or ester thereof.



-101 -

10. The compound of formula VI as set forth in claim 7, wherein Rsis CHs, Ry is H, Rs
S
\/\/O\H/N\)
is CHz and Rg is o ;
or a pharmaceutically acceptable salt or ester thereof.

il. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of any one of claims 1 to 10 or a pharmaceutically-acceptable salt or
ester thereof, in combination with a pharmaceutically acceptable carrier.

12. Use of a compound according to any one of claims 1 to 10 in the manufacture of a
medicament for treating a viral infection.

13. The use according to claim 12, wherein said viral infection is selected from HCV,
HBV, HAV and HIV infection.

14. The use of claim 12 or claim 13 wherein the medicament is to be coadministered
with one or more additional anti-viral agents.

1s. The use of claim 14, wherein said one or more additional anti-viral agents are
selected from peg-interferon, ribavirin, viral-enzyme targeted compounds, viral-
genome-targeted therapies, immunomodulatory agents and Toll-receptor agonists.

16. The use of claim 15, wherein said viral-genome-targeted therapy is RNA
interference.

17. The use of claim 15, wherein said immunomodulatory agent is selected from
ribavarin and interferon.

18. Compound according to claim 1 substantially as hereinbefore described with

reference to any one of the examples.



19.

20.
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Composition according to claim 11 substantially as hereinbefore described with

reference to any one of the examples.

Use according to claim 12 substantially as hereinbefore described with reference to

any one of the examples.



