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DESCRIPTION

[0001] The invention relates to novel cyclosporine derivatives, their pharmaceutical compositions comprising the same, and
methods for treating or preventing a viral infection using the same.

Background of the Invention

[0002] Naturally occurring cyclosporins are poly-N-methyl, cyclic undecapeptides, isolated from fungi. Cyclosporin A has an
immunosuppressive activity and has been used for almost 40 years to prevent rejection in kidney, heart and liver transplant
recipients. It has antiinflammatory property and is useful for treating rheumatoid arthritis, severe psoriasis, Behget's uveitis and
dry eye disease. In addition, it is useful for treating severe ulcerative colitis, Crohn's disease, alopecia areata, aplastic anemia,
HSV-1 stromal keratitis, systemic lupus erythematosus, and severe lupus nephritis.

[0003] The anti-HIV activity of cyclosporin A was discovered (Klatzmann, D., et al., 1986, C R Acad. Sci. lll, 303(9):343-8;
Wainberg, M. A,, et al., 1988, Blood, 72, 1904-10; Luban, J., et al., 1993, Cell, 73, 1067-1078). lts non-immunosuppressive
derivative, NIM-811 was reported to have potent anti HIV activity, due to its ability to inhibit cyclophilin A ( Franke, E. K., et al.,
1994, Nature, 372, 359-362; Thali, M., et al., 1994, Nature, 372, 363-365; Gamble, T. R, et al., 1996, Cell, 87, 11567-11589 ;
Rosenwirth B., et al., 1994, Antimicrob. Agents Chemother., 38, 1763-1772).

[0004] Cyclosporin A and its non-immunosuppressive derivatives, as such as NIM-811 (N-Melle-4-Cyclosporin), Debio-025, and
SCY-635, inhibit cyclophilin, which interact with HCV protein NS5B and stimulate its RNA-binding activity. As a result, these
compounds have an effective anti-HCV activity (Watashi, K., et al., 2007, Rev. Med. Virol., 17:245-252.37 ; Inoue, K., et al., 2001,
Nippon Rinsho., 59, 1326-30; Inoue, K., et al., 2003, J. Gastroenterol., 38, 567-72; Watashi, K., et al., 2003, Hepatology, 38,
1282-8; Gaither, L. A, et al., 2010, Virology, 397, 43-55). Currently, NIM-811, Debio-025, and SCY-635 are undergoing clinical
trials for treating HCV.

[0005] NIM-811 and Debio-025 have a chemical structure similar to cyclosporine A, and have poor pharmacokinetic profile and
poor oral absorption. In addition, they are metabolized by P450 for inducing drug interactions (Lill, J., et al., 2000, Am J Health-
Syst Pharm 57, 1579).

[0006] SCY-635 has an improved pharmacokinetic profile and low blood serum binding. In addition, it is less metabolized by P450
and has low potential for drug-drug interactions. SCY-635's in vitro anti-HCV activity (ECsp) was reported to be 0.10 uM by using
the luciferase end point method developed by Hopkins, S. et al., 2010, Antimicrob. Agents Chemother., 54, 660-672 . However,
SCY-635 is not chemically stable according to testing results in our laboratory. SCY-635 is easily converted to its diasterecisomer
by epimerization, which is expected to have poor binding activity with cyclophilin, and as a result, its anti-viral activity in vivo may
be affected.

[0007] Cyclosporin A and its non-immunosuppressive derivatives were also found to possess anti-HBV activity through the
inhibition of cyclophilins (Chokshi, S., et al., 2011, Abstract 190 (Poster Presentations), 46th Annual Meeting of the European
Association for the Study of the Liver (EASL 2011), Berlin, March 30-April 3; Tian, X C., et al., 2010, J. Virol., 84, 3373-3381; Xa,
W. L., et al., 2004, Hepatobiliary Pancreat Dis Int., 4, 18-22; Michael, J., et al., 2003, J. Virol., 77, 7713-7719).

[0008] Furthermore, Cyclophilin were reported to regulate life cycles and pathogenesis of several viruses, including influenza A
virus, severe acute respiratory syndrome coronavirus, and vaccinia virus (Castro, A. P., et al., 2003, J. Virol., 77, 9052-9068 ;
Chen, Z, L., et al., 2005, J. Infect. Dis. 191, 755-760; Liu, X L., et al., 2009, Cell Microbiol., 11, 73 0-74 1). Cyclosporin Aand its
non-immunosuppressive derivative also possess such anti viral-activities.

[0009] N-MeVal-4-Cyclosporin (SDZ 220-384), another non-immunosuppressive cyclosporine derivative, was reported to have
similar biological activity to that of NIM-811 (Fliri, H., et al., 1993, Ann. N Y Acad Sci. 696, 47-53 ; Zenke, G., et al., 1993, Ann NY
Acad Sci. 23;685:330-5).

[0010] Hepatitis C virus (HCV) is a small (55-65 nm in size), enveloped, positive sense single strand RNA virus in the family
Flaviviridae. HCV has a high rate of replication and has an exceptionally high mutation rate. Most people infected with HCV (about
80%) develop chronic, persistent infection. More than 4 million Americans have been infected with HCV and more than 200 million
people are estimated to be infected chronically worldwide. About 35,000 new cases of hepatitis C are estimated to occur in the
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United States each year. HCV infection is responsible for about 50% of all chronic liver disease, 30% of all liver transplants, and
30% of all cirrhosis, end-stage liver disease, and liver cancer in the U.S. The peg-interferon and ribavirin combination is the
standard treatment for chronic hepatitis C but has low efficacy against HCV infection. Recently, the FDA has approved Vertex's
Incivek (telaprevir) and Merck's Victrelis (boceprevir) as an add-on to the current interferon/ribavirin therapy for treating HCV.
Both drugs are HCV protease inhibitors and target virus to prevent its replication. However, due to the fast mutation of HCV, drug
resistance can be developed in a short period of time for the new drugs. There exists a need for an effective therapeutic for HCV
treatment.

[0011] Hepatitis B virus (HBV) is a 42 nm partially double stranded DNA virus, composed of a 27 nm nucleocapsid core (HBcAg),
surrounded by an outer lipoprotein envelope containing the surface antigen (HBsAg). About a quarter of the world's population,
more than 2 billion people, have been infected with the hepatitis B virus. This includes 350 million chronic carriers of the virus.
The disease has caused epidemics in parts of Asia and Africa, and it is endemic in China. Chronic hepatitis B will cause liver
cirrhosis and liver cancer-a fatal disease with very poor response to current chemotherapy. Although the infection is preventable
by vaccination and HBV load and replication can be reduced by current antiviral drugs lamivudine (Epivir), adefovir (Hepsera),
tenofovir (Viread), telbivudine (Tyzeka) and entecavir (Baraclude) and the two immune system modulators interferon alpha-2a
and PEGylated interferon alpha-2a (Pegasys), none of the available drugs can clear the infection. There remains a need for an
effective therapeutic for treating or preventing HBV infection.

[0012] The non-immunosuppressive cyclosporins derivatives bind to cyclophilin, a family of host proteins that catalyze cis-tans
peptidyl-prolyl isomerization in protein folding, which is crucial for the processing, maturation of the viral proteins for viral
replication. It is also different to current anti-HIV and anti-HCV drugs, the advantages of targeting host cofactors-cyclophilins by
cyclosporine derivatives is the presumed higher genetic barrier to development of resistance (Rosenwirth, B., et al., 1994,
Antimicrob. Agents Chemother., 38, 1763-1772; Tang, H. L. et al., 2010, Viruses, 2, 1621-1634 ; Hopkins, S. et al., 2010, Oral
Presentation, Scynexis's SCY-835 Demonstrates Impressive Barrier to Resistance in HCV Treatment, the 45th Annual Meeting of
the European Association for the Study of the Liver (EASL 2010), Vienna, Austria, April 14-18 ). Cyclosporine derivatives affect a
new target-cyclophilin, and therefore represent a new mechanism of action against HCV.

[0013] Cyclophilins are a family of enzymes that assist in the folding and transportation of other proteins synthesized within a cell.
Protein folding or misfolding plays a important role in the pathophysiology of a number of serious diseases, such as viral diseases
(HCV, HIV, and herpes simplex virus), central nervous system disorders (mitochondrial protection for stroke, traumatic brain and
spinal cord injury, Alzheimer, Parkinson's Disease, and Huntington's Diseases), cardiovascular diseases (reperfusion injury in
myocardial infarction, heart attack, and chronic heart failure), cancer, inflammation (respiratory inflammation, asthma, rheumatoid
arthritis, dry eye disease), and including inflammatory bowel disease (Crohn's Disease and Ulcerative Colitis), atopic dermatitis,
anti fungal and anti-parasitic treatment, hair growth, as well as obesity, diabetes, muscular dystrophy, and NSAID-induced
enteropathy.

[0014] Cyclosporin derivatives target cyclophilin and can play a crucial role for treatment of these diseases.

[0015] Unless otherwise defined, all technical and scientific terms used herein have the same meaning as commonly understood
by one of ordinary skill in the art to which this invention belongs. Although methods and materials similar or equivalent to those
described herein can be used in the practice or testing of the present invention, suitable methods and materials are described
below. In addition, the materials, methods, and examples are illustrative only and not intended to be limiting.

Summary of the Invention

[0016] In one aspect the present invention provides a compound of Formula (l):

ﬁ IHOAEFQ‘_LCN w’“
<]

Hiy—
CTN CTN C—‘:r IN %J\
)]
or pharmaceutically acceptable salt thereof, wherein:

Rg is n-butyl, (E)-but-2-enyl or
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Ro is ethyl, 1-hydroxyethyl, isopropyl or n-propyl;

WisQorS;

R3is:

(C4-Ceg)alkyl, optionally substituted by one or more groups R4 which may be the same or different;

(Co-Cg)alkenyl, optionally substituted by one or more groups which may be the same or different selected from halogen, hydroxy,

amino, monoalkylamino and dialkylamino;

(C2-Cg)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,
hydroxy, amino, monoalkylamino and dialkylamino;

(C3-C7)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

phenyl or CHo-phenyl, optionally substituted by one or more groups which may be the same or different selected from halogen,

hydroxy, (C1-Cg)alkyl;

R7is

IS S o

Rsis: H;

(C1-Ce)alkyl, optionally substituted by one or more groups Rg which may be the same or different;

(C2-Cg)alkenyl, optionally substituted by one or more groups which may be the same or different selected from hydroxy, (C1-
Celalkyl, aryl (e.g., phenyl), (CHz)pORp O(CH2),OH, O(CH)mO(CH2)MmOH, O(CH2)mNRARB, O(CH2)mO(CH2)mNRARB,
(CH2)pNRARB, (CH2)pNR(CH2)mNRARB, (CH2)pNRG(CH2)mNRG(CH2)mNRARB, (CH2)pC(=O)NRARB, (CH2)pC(=0)OR4

(C2-Cg)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

(C3-C7)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, amino, monoalkylamino and dialkylamino; phenyl or CHp-phenyl, optionally substituted by one or more groups which may
be the same or different selected from halogen, hydroxy, (C1-Celalkyl, (CH2)pORa, (CH2)pNRARB, (CH2)pC(=O)NRARB,
(CH2)pC(=O)ORA

each occurrence of Ry is independently halogen, hydroxy, aryl (e.g., phenyl), O(CH2)mORa, O(CH2)mO(CH2)mORa, C(=0O)(C1-
Cg)alkyl, C(=0O)ORAp, C(=0O)NRARB, -NRARB,-NRCcCH2(CH2)pNRARB, NR¢[CH2(CH2)pNRAImCH2(CH2)nNRARB,
O[CH2(CH2)pOlmCH2(CH2)nORA, OCH2(CH2)pNRARB, or O[CH2(CH2)pOlmCH2(CH2)nNRARE:

each occurrence of Rg is independently halogen, hydroxy, aryl (e.g., phenyl), S(C1-Cg)alkyl, SRa ORa, O(CH2)mORap,
O(CH2)MO(CH2)MORA, C(=0)ORp, C(=O)NRaRB, NRARB, O(CH2)mNRARB, O(CH2)mO(CHz2)mNRARB, NRc(CH2)mNRARB, or
NRc(CH2)mNR(CH2)mNRaRB, wherein said aryl or phenyl is optionally substituted by one or more groups which may be the
same or different selected from halogen, hydroxy, (C1-Cg)alkyl, (CH2)pORA, (CH2)pNRARB, (CH2)pC(=O)NRARB and
(CHp)pC(=0)ORp

each occurrence of Ra and Rg is independently:

hydrogen;
(C1-Ceg)alkyl, optionally substituted by one or more groups Rp which may be the same or different;
(Co-Cg)alkenyl or (Co-Cg)alkynyl;

(C3-C7)cycloalkyl optionally substituted with (C1-Cg)alkyl;
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phenyl optionally substituted with from one to five groups which may be the same or different selected from halogen, -O(C1-

Cg)alkyl, -C(=0)O(C1-Cg)alkyl, amino, alkylamino and dialkylamino;

or a heterocydlic ring which may be saturated or unsaturated containing five or six ring atoms and from one to three heteroatoms
which may be the same or different selected from nitrogen, sulfur and oxygen;

or Ra and Rp, together with the nitrogen atom to which they are attached, form a saturated or unsaturated heterocyclic ring

containing from three to seven ring atoms, which ring may optionally contain another heteroatom selected from the group
consisting of nitrogen, oxygen and sulfur and may be optionally substituted by from one to four groups which may be the same or
different selected from the group consisting of alkyl, phenyl and benzyl;

each occurrence of Rg is independently hydrogen or (C4-Cg)alkyl,
pis aninteger of 0, 1, 2, 3, 4, or 5; and
mis an integer of 1, 2, 3, 4 or 5.

[0017] In another aspect, the present invention provides a compound of Formulae (l1) through (V):

e g }‘LH s ga TN SIRE L
—N CN CN CN CN =N CN CN C C—NT '
o¢ © co oc © oH c=0
|
M " Sy G o8ty
C NC NC C NC NC N-C N—C ~Rs
SR TOI It” S N A A o

M (my

Hlj?}\f o %wm HLle
N CN S 7N CN CN c-N—=c-N—"w”
w 1 R ‘|
co o o
I
m, HN, 0 N—
C NC I\C C NC NC C
TR S E(L S Jj

V)
or pharmaceutically acceptable salt thereof, wherein:

represents a single bond or double bond;

each W is independently O or S;

each R3 is independently:

(C1-Ce)alkyl, optionally substituted by one or more groups R4 which may be the same or different;

(Co-Ceg)alkenyl, optionally substituted by one or more groups which may be the same or different selected from halogen, hydroxy,
(C1-Celalkyl, aryl (e.g., phenyl), (CH2)pORp, (CH2)mOH, (CH2)mO(CH2)mOH, (CH2)mNRARB, (CH2)mO(CH2)mNRARB,
(CH2)pNRARB, (CH2)pNRc(CH2)mNRARB, (CH2)pNRc(CH2)mNR(CH2)mNRARB, (CH2)pC(=0)NRARB, (CH2)pC(=0)ORp

(Co-Ceg)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

(C3-C7)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, amino, monoalkylamino and dialkylamino;

phenyl or CHp-phenyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, (Cq-Ceg)alkyl;

each Rg is independently:
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H
(C4-Ceg)alkyl, optionally substituted by one or more groups Re which may be the same or different;

(Co-Ceg)alkenyl, optionally substituted by one or more groups which may be the same or different selected from halogen, hydroxy,
(C1-Celalkyl, aryl (e.g.. phenyl), (CH2)pORp, (CH2)mOH, (CH2)mO(CH2)MOH, (CH2)mNRARB, (CH2)mO(CH2)mNRARS,
(CH2)pNRARB, (CH2)pNRC(CH2)mNRARB, (CH2)pNR(CH2)mNR(CH2)mNRARB, (CH2)pC(=0)NRARB, (CH2)pC(=0)ORA;

(Co-Ce)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,
hydroxy, amino, monoalkylamino and dialkylamino;

(C3-Cy)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

phenyl or CHo-phenyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, (C1-Ce)alkyl, (CH2)pORa, (CH2)pNRARB, (CH2)pC(=O)NRARB, (CH2)pC(=O)ORA;

each occurrence of Ry is independently halogen, hydroxy, aryl (e.g., phenyl), O(CH2)mORa, O(CH2)mO(CH2)mORa, C(=0)(C4-
Ce)alkyl, C(=0)ORp, C(=O)NRaARp, -NRARB,-NRcCH2(CH)pNRARB, NRc[CH2(CH2)pNRAJmCH2(CH2)nNRARB,
O[CH2(CH2)pOlmCH2(CH2)nORA, OCH(CH2)pNRARR, or O[CH2(CH2)pOlmCH2(CH2)nNRARB;

each occurrence of Rg is independently halogen, hydroxy, aryl (e.g., phenyl), S(C1-Cg)alkyl, SRa, ORp O(CH2)mORA,
O(CH2)mO(CH2)mORA, C(=0)ORa, C(=O)NRaRB, NRaRB, O(CH2)mNRaRB, O(CH2)mO(CH2)mNRARB, NRC(CH2)mNRaRB, or
NR¢c(CH2)mNRc(CH2)mNRARB, wherein said aryl or phenyl is optionally substituted by one or more groups which may be the
same or different selected from halogen, hydroxy, (C4-Cg)alkyl, (CH2)pORa, (CH2)pNRARB, (CH2)pC(=O)NRaRB and
(CH2)pC(=O)ORp

each occurrence of Raand Rp is independently:

hydrogen;

(C1-Ce)alkyl, optionally substituted by one or more groups Rp which may be the same or different;
(Co-Cg)alkenyl or (Co-Cg)alkynyl;

(C3-C7)cycloalkyl optionally substituted with (C1-Cg)alkyl;

phenyl optionally substituted with from one to five groups which may be the same or different selected from halogen, -O(C1-
Ce)alkyl, -C(=0)O(C1-Cg)alkyl, amino, alkylamino and dialkylamino;

or a heterocyclic ring which may be saturated or unsaturated containing five or six ring atoms and from one to three heteroatoms
which may be the same or different selected from nitrogen, sulfur and oxygen;

or Ra and Rp, together with the nitrogen atom to which they are attached, form a saturated or unsaturated heterocyclic ring

containing from three to seven ring atoms, which ring may optionally contain another heteroatom selected from the group
consisting of nitrogen, oxygen and sulfur and may be optionally substituted by from one to four groups which may be the same or
different selected from the group consisting of alkyl, phenyl and benzyl;

or Ra and Rp, together with the nitrogen atom to which they are attached, form -N=CHNRFRf, -N=CMe-NRfRf, or -
NRFC(=NH)NRFRF;

each occurrence of R¢ is independently hydrogen or (C4-Cg)alkyl,
each occurrence of Rp is independently halogen, hydroxy, O(C4-Cg)alkyl, C(=0)(C1-C4)alkyl, C(=0)O(C4-C4)alkyl;

each occurrence of Rp and Ry is independently hydrogen, (C1-Cg)alkyl, phenyl, benzyl, or RF and R, together with the nitrogen
atom to which they are attached, form a saturated or unsaturated heterocyclic ring containing from three to seven ring atoms,
which ring may optionally contain another heteroatom selected from the group consisting of nitrogen, oxygen and sulfur and may
be optionally substituted by from one to four groups which may be the same or different selected from the group consisting of
alkyl, phenyl and benzyl;
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pisanintegerof0,1,2,3,4,5, or 6;
mis an integer of 1, 2, 3, 4, 5, or 6; and

nis anintegerof 1,2,3,4,50r 6.

[0018] In yet another aspect, the present invention provides a pharmaceutical composition comprising at least one compound as
described herein and a pharmaceutically-acceptable carrier.

[0019] In a further aspect, the present invention provides a compound for use in treating or preventing a viral infection, hepatitis
C virus infection or HIV infection in a mammalian species.

Detailed Description of the Invention

Definitions

[0020] The following are definitions of terms used in the present specification. The initial definition provided for a group or term
herein applies to that group or term throughout the present specification individually or as part of another group, unless otherwise
indicated.

[0021] The terms "alkyl" and "alk" refer to a straight or branched chain alkane (hydrocarbon) radical containing from 1 to 12
carbon atoms, preferably 1 to 6 carbon atoms. Exemplary "alkyl" groups include methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl,
isobutyl pentyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl, undecyl, dodecyl, and the like.
The term "(C4-Cg)alkyl" refers to a straight or branched chain alkane (hydrocarbon) radical containing from 1 to 4 carbon atoms,
such as methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl, and isobutyl. The term "(C1-Cg)alkyl" refers to a straight or branched
chain alkane (hydrocarbon) radical containing from 1 to 8 carbon atoms, such as n-hexyl, 2-methylpentyl, 3-methylpentyl, 4-
methylpentyl, 2,3-dimethylbutyl, 2,2-dimethylbutyl, in addition to those exemplified for "(C4-C4)alkyl." "Substituted alkyl" refers to

an alkyl group substituted with one or more substituents, preferably 1 to 4 substituents, at any available point of attachment.
Exemplary substituents include but are not limited to one or more of the following groups: hydrogen, halogen (e.g., a single
halogen substituent or multiple halo substitutents forming, in the latter case, groups such as CF3 or an alkyl group bearing Cl3),

cyano, nitro, oxo (i.e., =0), CF3, OCF3, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, aryl, OR,, SRy S(=O)Re,
S(=0)2Re, P(=0)2Rg, S(=0)20Rg, P(=0)20Re, NRpR¢, NRpS(=0)2Re, NRpP(=0)2Re, S(=0)2NRpR¢, P(=0)2NRpR¢, C(=0)ORy,
C(=0)R3, C(=O)NRpR;, OC(=0)R5, OC(=O)NRpR¢, NRRpC(=0)ORg, NRJC(=O)NRpR¢, NRyS(=0)2NRpR¢e, NR4P(=0)2NRpRc,
NRpC(=0)R3, or NRpP(=0)2Re, wherein each occurrence of Ry is independently hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, heterocycle, or aryl; each occurrence of Rp, Rc and Ry is independently hydrogen, alkyl, cycloalkyl, heterocycle, aryl, or
said Rp and R together with the N to which they are bonded optionally form a heterocycle; and each occurrence of Re is

independently alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, or aryl. In the aforementioned exemplary substitutents,
groups such as alkyl, cycloalkyl, alkenyl, alkynyl, cycloalkenyl, heterocycle and aryl can themselves be optionally substituted.

[0022] The term "alkenyl" refers to a straight or branched chain hydrocarbon radical containing from 2 to 12 carbon atoms and
at least one carbon-carbon double bond. Exemplaries of such groups include ethenyl or allyl. The term "Cp-Cg alkenyl" refers to a
straight or branched chain hydrocarbon radical containing from 2 to 6 carbon atoms and at least one carbon-carbon double
bond, such as ethylenyl, propenyl, 2-propenyl, (E)-but-2-enyl, (Z)-but-2-enyl, 2-methy(E)-but-2-enyl, 2-methy(Z)-but-2-enyl, 2,3-
dimethy-but-2-enyl, (2)-pent-2-enyl, (E)-pent-1-enyl, (2)-hex-1-enyl, (E)-pent-2-enyl, (Z)-hex-2-enyl, (E)-hex-2-enyl, (Z)-hex-1-
enyl, (E)-hex-1-enyl,, (Z)-hex-3-enyl, (E)-hex-3-enyl, and (E)-hex-1,3-dienyl. "Substituted alkenyl" refers to an alkenyl group
substituted with one or more substituents, preferably 1 to 4 substituents, at any available point of attachment. Exemplary
substituents include but are not limited to one or more of the following groups: hydrogen, halogen (e.g., a single halogen
substituent or multiple halo substitutents forming, in the latter case, groups such as CF3 or an alkyl group bearing Cl3), cyano,
nitro, oxo (i.e., =0O), CF3, OCF3, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, aryl, ORg, SRa, S(=O)Re, S(=0O)2Re,
P(=0)2Re, S(=0)20Re, P(=0)20Re, NRpRe, NRpS(=0)2Re, NRpP(=0)2Re, S(=0)2NRpRc, P(=0)2NRpRe, C(=0)ORd, C(=0)Ra,
C(=0O)NRpR¢, OC(=0)R5, OC(=0)NRpR¢, NRhC(=0)ORe, NR4C(=O)NRpR¢, NR¢S(=0)2NRpRe, NR4P(=0)2NRpRe, NRpC(=0)Rg,
or NRpP(=0)2Re, wherein each occurrence of Ry is independently hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
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heterocycle, or aryl; each occurrence of Rp, Re and Ry is independently hydrogen, alkyl, cycloalkyl, heterocycle, aryl, or said Rp
and R¢ together with the N to which they are bonded optionally form a heterocycle; and each occurrence of Rq is independently

alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, or aryl. The exemplary substitutents can themselves be optionally
substituted.

[0023] The term "alkynyl" refers to a straight or branched chain hydrocarbon radical containing from 2 to 12 carbon atoms and at
least one carbon to carbon triple bond. An exemplary of such groups includes ethynyl. The term "C2-Cg alkynyl" refers to a
straight or branched chain hydrocarbon radical containing from 2 to 6 carbon atoms and at least one carbon-carbon triple bond,
such as ethynyl, prop-1-ynyl, prop-2-ynyl, but-1-ynyl, but-2-ynyl, pent-1-ynyl, pent-2-ynyl, hex-1-ynyl, hex-2-ynyl, hex3-ynyl.
"Substituted alkynyl" refers to an alkynyl group substituted with one or more substituents, preferably 1 to 4 substituents, at any
available point of attachment. Exemplary substituents include but are not limited to one or more of the following groups: hydrogen,
halogen (e.g., a single halogen substituent or multiple halo substitutents forming, in the latter case, groups such as CF3 or an
alkyl group bearing Cl3), cyano, nitro, oxo (f.e., =O), CF3, OCF3, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, aryl, ORg,
SRa, S(=O)Re, S(=0)2Re, P(=0)2Re, S(=0)20Re, P(=0)20Re, NRpRe, NRpS(=0)2Re, NRpP(=0)2Re, S(=0)2NRpRc,
P(=0)2NRpR;, C(=O)ORg, C(=0)Rz, C(=O)NRpR;, OC(=0)Rz, OC(=O)NRpRc;, NRpC(=0)ORe, NRJC(=O)NRpRc,
NRgS(=0)2NRpR¢, NR¢P(=0)2NRpRe, NRpC(=0)R,, or NRpP(=0)2Rg, wherein each occurrence of Ry is independently hydrogen,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, or aryl; each occurrence of Ry, Rc and Ry is independently hydrogen,
alkyl, cycloalkyl, heterocycle, aryl, or said Ry and R together with the N to which they are bonded optionally form a heterocycle;
and each occurrence of Rg is independently alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, or aryl. The exemplary

substitutents can themselves be optionally substituted.

[0024] The term "cycloalkyl" refers to a fully saturated cyclic hydrocarbon group containing from 1 to 4 rings and 3 to 8 carbons
per ring. "C3-C7 cycloalkyl" refers to cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, or cycloheptyl. "Substituted cycloalkyl" refers
to a cycloalkyl group substituted with one or more substituents, preferably 1 to 4 substituents, at any available point of
attachment. Exemplary substituents include but are not limited to one or more of the following groups: hydrogen, halogen (e.g., a
single halogen substituent or multiple halo substitutents forming, in the latter case, groups such as CF3 or an alkyl group bearing
Clg), cyano, nitro, oxo (i.e., =0), CF3, OCF3, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, aryl, OR;, SR3, S(=0O)Re,
§(=0)2Re, P(=0)2Re, S(=0)20Re, P(=0)20Re, NRbRc, NRpS(=0)2Re, NRpP(=0)2Re, $(=0)2NRpRc, P(=0)2NRpRc, C(=0)ORy,
C(=0)R3, C(=O)NRpR¢, OC(=0)Ry5, OC(=0)NRpR;, NRpC(=0)ORe, NRGC(=0O)NRpR¢, NRgS(=0)2NRpRe, NRyP(=0)2NRpRc,
NRpC(=0O)Rj, or NRpP(=0)2Re, wherein each occurrence of Ry is independently hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, heterocycle, or aryl; each occurrence of Rp, Rc and Rq is independently hydrogen, alkyl, cycloalkyl, heterocycle, aryl, or
said Rp and R¢ together with the N to which they are bonded optionally form a heterocycle; and each occurrence of Rg is
independently alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, or aryl. The exemplary substitutents can themselves be
optionally substituted. Exemplary substituents also include spiro-attached or fused cylic substituents, especially spiro-attached
cycloalkyl, spiro-attached cycloalkenyl, spiro-attached heterocycle (excluding heteroaryl), fused cycloalkyl, fused cycloalkenyl,
fused heterocycle, or fused aryl, where the aforementioned cycloalkyl, cycloalkenyl, heterocycle and aryl substitutents can
themselves be optionally substituted.

[0025] The term "cycloalkenyl" refers to a partially unsaturated cyclic hydrocarbon group containing 1 to 4 rings and 3 to 8
carbons per ring. Exemplaries of such groups include cyclobutenyl, cyclopentenyl, cyclohexenyl, etc. "Substituted cycloalkenyl”
refers to a cycloalkenyl group substituted with one more substituents, preferably 1 to 4 substituents, at any available point of
attachment. Exemplary substituents include but are not limited to one or more of the following groups: hydrogen, halogen (e.g., a
single halogen substituent or multiple halo substitutents forming, in the latter case, groups such as CF3 or an alkyl group bearing
Cl3), cyano, nitro, oxo (i.e., =O), CF3, OCF3, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, aryl, OR;, SR3, S(=0)Re,
5(=0)2Re, P(=0)2Re, S(=0)20Re, P(=0)20Re, NRpRc, NRpS(=0)2Re, NRpP(=0)2Re, S(=0)2NRpRe, P(=0)2NRpRc, C(=0)ORg,
C(=0O)Ra, C(=O)NRpR¢, OC(=0O)R;, OC(=0O)NRpR¢, NRpC(=0)ORe, NRGC(=O)NRpRe, NRgS(=0)2NRpRe, NRgP(=0)2NRpRc,
NRpC(=0O)Rj, or NRpP(=0)2Re, wherein each occurrence of R is independently hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, heterocycle, or aryl; each occurrence of Rp, R¢ and Ry is independently hydrogen, alkyl, cycloalkyl, heterocycle, aryl, or
said Rp and R together with the N to which they are bonded optionally form a heterocycle; and each occurrence of Re is
independently alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, or aryl. The exemplary substitutents can themselves be
optionally substituted. Exemplary substituents also include spiro-attached or fused cylic substituents, especially spiro-attached
cycloalkyl, spiro-attached cycloalkenyl, spiro-attached heterocycle (excluding heteroaryl), fused cycloalkyl, fused cycloalkenyl,
fused heterocycle, or fused aryl, where the aforementioned cycloalkyl, cycloalkenyl, heterocycle and aryl substituents can
themselves be optionally substituted.
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[0026] The term "aryl" refers to cyclic, aromatic hydrocarbon groups that have 1 to 5 aromatic rings, especially monocyclic or
bicyclic groups such as phenyl, biphenyl or naphthyl. Where containing two or more aromatic rings (bicyclic, efc.), the aromatic
rings of the aryl group may be joined at a single point (e.g., biphenyl), or fused (e.g., naphthyl, phenanthrenyl and the like).
"Substituted aryl" refers to an aryl group substituted by one or more substituents, preferably 1 to 3 substituents, at any available
point of attachment. Exemplary substituents include but are not limited to one or more of the following groups: hydrogen, halogen
(e.g., a single halogen substituent or multiple halo substitutents forming, in the latter case, groups such as CF3 or an alkyl group
bearing Cl3), cyano, nitro, oxo (i.e., =0), CF3, OCF3, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, aryl, OR3, SRy,
S(=0)Re, S(=0)2Re, P(=0)2Re, S(=0)20Re, P(=0)20Re, NRpRc, NRpS(=0)2Re, NRP(=0)2Re, S(=0)2NRpRc, P(=0)2NRpRc,
C(=0)ORg, C(=0O)Ry, C(=O)NRpR;, OC(=0)R;, OC(=O)NRpRc, NRpC(=O)ORg, NRJC(=OINRpRe, NRyS(=0)2NRpRc,
NRgP(=0)2NRpR¢, NRpC(=0)R,, or NRpP(=0)2Re, wherein each occurrence of Ry is independently hydrogen, alkyl, cycloalkyl,
alkenyl, cycloalkenyl, alkynyl, heterocycle, or aryl; each occurrence of Ry, Rg and Ry is independently hydrogen, alkyl, cycloalkyl,
heterocycle, aryl, or said Ry and R together with the N to which they are bonded optionally form a heterocycle; and each
occurrence of Rg is independently alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, or aryl. The exemplary substitutents
can themselves be optionally substituted. Exemplary substituents also include fused cylic groups, especially fused cycloalkyl,
fused cycloalkenyl, fused heterocycle, or fused aryl, where the aforementioned cycloalkyl, cycloalkenyl, heterocycle and aryl
substituents can themselves be optionally substituted.

[0027] The terms "heterocycle" and "heterocyclic" refer to fully saturated, or partially or fully unsaturated, including aromatic (i.e.,
"heteroaryl") cyclic groups (for example, 4 to 7 membered monocyclic, 7 to 11 membered bicyclic, or 8 to 16 membered tricyclic
ring systems) which have at least one heteroatom in at least one carbon atom-containing ring. Each ring of the heterocyclic group
containing a heteroatom may have 1, 2, 3, or 4 heteroatoms selected from nitrogen atoms, oxygen atoms and/or sulfur atoms,
where the nitrogen and sulfur heteroatoms may optionally be oxidized and the nitrogen heteroatoms may optionally be
quaternized. (The term "heteroarylium" refers to a heteroaryl group bearing a quaternary nitrogen atom and thus a positive
charge.) The heterocyclic group may be attached to the remainder of the molecule at any heteroatom or carbon atom of the ring
or ring system. Exemplary monocyclic heterocyclic groups include azetidinyl, pyrrolidinyl, pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl,
imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, isothiazolyl,
isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperaznyl, 2-oxopiperidinyl, 2-
oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, hexahydrodiazepinyl, 4-piperidonyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, triaznyl,
triazolyl, tetrazolyl, tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-
dioxolane and tetrahydro-1,1-dioxothienyl, and the like. Exemplary bicyclic heterocyclic groups include indolyl, isoindolyl,
benzothiazolyl, benzoxazolyl, benzoxadiazolyl, benzothienyl, benzo[d][1,3]dioxolyl, 2,3-dihydrobenzo[b][1,4]dioxinyl, quinuclidinyl,
quinolinyl, tetrahydroisoquinolinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, indoliznyl, benzofuryl, benzofurazanyl, chromonyl,
coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl, furopyridinyl (such as furo[2,3-c]pyridinyl, furo[3,2-
blpyridinyl] or furo[2,3-b]pyridinyl), dihydroisoindolyl, dihydroquinazolinyl (such as 3,4-dihydro-4-oxo-quinazolinyl),
triazinylazepinyl, tetrahydroquinolinyl and the like. Exemplary tricyclic heterocyclic groups include carbazolyl, benzdolyl,
phenanthrolinyl, acridinyl, phenanthridinyl, xanthenyl and the like.

[0028] "Substituted heterocycle" and "substituted heterocyclic" (such as "substituted heteroaryl") refer to heterocycle or
heterocyclic groups substituted with one or more substituents, preferably 1 to 4 substituents, at any available point of attachment.
Exemplary substituents include but are not limited to one or more of the following groups: hydrogen, halogen (e.g., a single
halogen substituent or multiple halo substitutents forming, in the latter case, groups such as CF3 or an alkyl group bearing Cl3),
cyano, nitro, oxo (L.e., =0), CF3, OCF3, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, aryl, OR,, SRg, S(=O)Re,
S(=0)2Re, P(=0)2Re, $(=0)20Re, P(=0)20Re, NRpRc, NRrS(=0)2Re, NRpP(=0)2Re, S(=0)2NRpRc, P(=0)2NRpRc, C(=0)ORy,
C(=0)R3, C(=O)NRpR;, OC(=0)Rg5, OC(=O)NRpRc, NRpC(=0)ORg, NRJC(=0)NRpR¢, NRgS(=0)2NRpRce, NRJP(=0)2NRpRc,
NRpC(=O)Rj, or NRpP(=0)2Re, wherein each occurrence of Ry is independently hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl,
alkynyl, heterocycle, or aryl; each occurrence of Ry, R; and Ry is independently hydrogen, alkyl, cycloalkyl, heterocycle, aryl, or
said Rp and R¢ together with the N to which they are bonded optionally form a heterocycle; and each occurrence of Rg is

independently alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, heterocycle, or aryl. The exemplary substitutents can themselves be
optionally substituted. Exemplary substituents also include spiro-attached or fused cylic substituents at any available point or
points of attachment, especially spiro-attached cycloalkyl, spiro-attached cycloalkenyl, spiro-attached heterocycle (excluding
heteroaryl), fused cycloalkyl, fused cycloalkenyl, fused heterocycle, or fused aryl, where the aforementioned cycloalkyl,
cycloalkenyl, heterocycle and aryl substituents can themselves be optionally substituted.

[0029] The term "alkylamino" refers to a group having the structure -NHR', wherein R' is hydrogen, alkyl or substituted alkyl,
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cycloalkyl or substituted cyclolakyl, as defined herein. Examples of alkylamino groups include, but are not limited to, methylamino,
ethylamino, n-propylamino, iso-propylamino, cyclopropylamino, n-butylamino, tert-butylamino, neopentylamino, n-pentylamino,
hexylamino, cyclohexylamino, and the like.

[0030] The term "dialkylamino" refers to a group having the structure -NRR', wherein R and R' are each independently alkyl or
substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cyclolalkenyl, aryl or substituted aryl, heterocylyl
or substituted heterocyclyl, as defined herein. R and R' may be the same or different in an dialkyamino moiety. Examples of
dialkylamino groups include, but are not limited to, dimethylamino, methyl ethylamino, diethylamino, methylpropylamino, di(n-
propyl)amino, di(isopropyl)amino, di(cyclopropyl)amino, di(n-butyl)amino, di(tert-butyl)amino, di(neopentyl)amino, di(n-
pentyl)amino, di(hexyl)amino, di(cyclohexyl)amino, and the like. In certain embodiments, R and R' are linked to form a cyclic
structure. The resulting cyclic structure may be aromatic or non-aromatic. Examples of cyclic diaminoalkyl groups include, but are
not limited to, azridinyl, pyrrolidinyl, piperidinyl, morpholinyl, pyrrolyl, imidazolyl, 1,3,4-trianolyl, and tetrazolyl.

[0031] The terms "halogen" or "halo" refer to chlorine, bromine, fluorine or iodine.

[0032] Unless otherwise indicated, any heteroatom with unsatisfied valences is assumed to have hydrogen atoms sufficient to
satisfy the valences.

[0033] The compounds of the present invention may form salts which are also within the scope of this invention. Reference to a
compound of the present invention is understood to include reference to salts thereof, unless otherwise indicated. The term
"salt(s)", as employed herein, denotes acidic and/or basic salts formed with inorganic and/or organic acids and bases. In addition,
when a compound of the present invention contains both a basic moiety, such as but not limited to a pyridine or imidazole, and an
acidic moiety such as but not limited to a carboxylic acid, zwitterions ("inner salts") may be formed and are included within the term
"salt(s)" as used herein. Pharmaceutically acceptable (i.e., non-toxic, physiologically acceptable) salts are preferred, although
other salts are also useful, e.g., in isolation or purification steps which may be employed during preparation. Salts of a compound
of the present invention may be formed, for example, by reacting a compound | with an amount of acid or base, such as an
equivalent amount, in @ medium such as one in which the salt precipitates or in an aqueous medium followed by lyophilization.

[0034] The compounds of the present invention which contain a basic moiety, such as but not limited to an amine or a pyridine or
imidazole ring, may form salts with a variety of organic and inorganic acids. Exemplary acid addition salts include acetates (such
as those formed with acetic acid or trihaloacetic acid, for example, trifluoroacetic acid), adipates, alginates, ascorbates,
aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates, citrates, camphorates, camphorsulfonates,
cyclopentanepropionates, digluconates, dodecylsulfates, ethanesulfonates, fumarates, glucoheptanoates, glycerophosphates,
hemisulfates, heptanoates, hexanoates, hydrochlorides, hydrobromides, hydroiodides, hydroxyethanesulfonates (e.g., 2-
hydroxyethanesulfonates), lactates, maleates, methanesulfonates, naphthalenesulfonates (e.g., 2-naphthalenesulfonates),
nicotinates, nitrates, oxalates, pectinates, persulfates, phenylpropionates (e.g., 3-phenylpropionates), phosphates, picrates,
pivalates, propionates, salicylates, succinates, sulfates (such as those formed with sulfuric acid), sulfonates, tartrates,
thiocyanates, toluenesulfonates such as tosylates, undecanoates, and the like.

[0035] Compounds of the present invention which contain an acidic moiety, such but not limited to a carboxylic acid, may form
salts with a variety of organic and inorganic bases. Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium and potassium salts, alkaline earth metal salts such as calcium and magnesium salts, salts with organic bases (for
example, organic amines) such as benzathines, dicyclohexylamines, hydrabamines (formed with N,N-bis(dehydroabietyl)
ethylenediamine), N-methyl-D-glucamines, N-methyl-D-glycamides, t-butyl amines, and salts with amino acids such as arginine,
lysine and the like. Basic nitrogen-containing groups may be quaternized with agents such as lower alkyl halides (e.g., methyl,
ethyl, propyl, and butyl chlorides, bromides and iodides), dialkyl sulfates (e.g., dimethyl, diethyl, dibutyl, and diamyl sulfates), long
chain halides (e.g., decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides), aralkyl halides (e.g., benzyl and phenethyl
bromides), and others.

[0036] Solvates of the compounds of the present invention include, for example, hydrates.

[0037] Compounds of the present invention, and salts or solvates thereof, may exist in their tautomeric form (for example, as an
amide or imino ether). All such tautomeric forms are contemplated herein as part of the present invention.

[0038] All sterecisomers of the present compounds (for example, those which may exist due to asymmetric carbons on various
substituents), including enantiomeric forms and diastereomeric forms, are contemplated within the scope of this invention.
Individual stereoisomers of the compounds of the invention may, for example, be substantially free of other isomers (e.g., as a
pure or substantially pure optical isomer having a specified activity), or may be admixed, for example, as racemates or with all
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other, or other selected, stereoisomers. The chiral centers of the present invention may have the S or R configuration as defined
by the International Union of Pure and Applied Chemistry (IUPAC) 1974 Recommendations. The racemic forms can be resolved
by physical methods, such as, for example, fractional crystallization, separation or crystallization of diastereomeric derivatives or
separation by chiral column chromatography. The individual optical isomers can be obtained from the racemates by any suitable
method, including without limitation, conventional methods, such as, for example, salt formation with an optically active acid
followed by crystallization.

[0039] Compounds of the present invention are, subsequent to their preparation, preferably isolated and purified to obtain a
composition containing an amount by weight equal to or greater than 90%, for example, equal to greater than 95%, equal to or
greater than 99% pure (“substantially pure" compound I), which is then used or formulated as described herein. Such
"substantially pure" compounds of the present invention are also contemplated herein as part of the present invention.

[0040] All configurational isomers of the compounds of the present invention are contemplated, either in admixture or in pure or
substantially pure form. The definition of compounds of the present invention embraces both cis (Z) and trans (E) alkene isomers,
as well as cis and trans isomers of cyclic hydrocarbon or heterocyclic rings.

[0041] Throughout the specifications, groups and substituents thereof may be chosen to provide stable moieties and
compounds.

[0042] Definitions of specific functional groups and chemical terms are described in more detail below. For purposes of this
invention, the chemical elements are identified in accordance with the Periodic Table of the Elements, CAS version, Handbook of
Chemistry and Physics, 75th Ed., inside cover, and specific functional groups are generally defined as described therein.
Additionally, general principles of organic chemistry, as well as specific functional moieties and reactivity, are described in
"Organic Chemistry", Thomas Sorrell, University Science Books, Sausalito: 1999.

[0043] Certain compounds of the present invention may exist in particular geometric or stereoisomeric forms. The present
invention contemplates all such compounds, including c¢is-and trans-isomers, R- and S-enantiomers, diastereomers, (D)-isomers,
(L)-isomers, the racemic mixtures thereof, and other mixtures thereof, as falling within the scope of the invention. Additional
asymmetric carbon atoms may be present in a substituent such as an alkyl group. All such isomers, as well as mixtures thereof,
are intended to be included in this invention.

[0044] Isomeric mixtures containing any of a variety of isomer ratios may be utilized in accordance with the present invention. For
example, where only two isomers are combined, mixtures containing 50:50, 60:40, 70:30, 80:20, 90:10, 95:5, 96:4, 97:3, 98:2,
99:1, or 100:0 isomer ratios are all contemplated by the present invention. Those of ordinary skill in the art will readily appreciate
that analogous ratios are contemplated for more complex isomer mixtures.

[0045] The present invention also includes isotopically labeled compounds, which are identical to the compounds disclosed
herein, but for the fact that one or more atoms are replaced by an atom having an atomic mass or mass number different from the
atomic mass or mass number usually found in nature. Examples of isotopes that can be incorporated into compounds of the

present invention include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorous, sulfur, fluorine and chlorine, such as 2y,
3H, 130, 11C, 14c 15N, 18O, 170 , 31P, 32P, 358, 18F, and 3GCI, respectively. Compounds of the present invention, or an
enantiomer, diastereomer, tautomer, or pharmaceutically acceptable salt or solvate thereof, which contain the aforementioned
isotopes and/or other isotopes of other atoms are within the scope of this invention. Certain isotopically labeled compounds of the

present invention, for example those into which radioactive isotopes such as 3H and 14C are incorporated, are useful in drug
and/or substrate tissue distribution assays. Tritiated, i.e., 3H, and carbon-14, i.e., ¢, isotopes are particularly preferred for their

ease of preparation and detectability. Further, substitution with heavier isotopes such as deuterium, i.e., 2H, can afford certain
therapeutic advantages resulting from greater metabolic stability, for example increased in vivo half-life or reduced dosage
requirements and, hence, may be preferred in some circumstances. Isotopically labeled compounds can generally be prepared by
carrying out the procedures disclosed in the Schemes and/or in the Examples below, by substituting a readily available
isotopically labeled reagent for a non-isotopically labeled reagent.

[0046] If, for instance, a particular enantiomer of a compound of the present invention is desired, it may be prepared by
asymmetric synthesis, or by derivation with a chiral auxliary, where the resulting diastereomeric mixture is separated and the
auxiliary group cleaved to provide the pure desired enantiomers. Alternatively, where the molecule contains a basic functional
group, such as amino, or an acidic functional group, such as carboxyl, diastereomeric salts are formed with an appropriate
optically-active acid or base, followed by resolution of the diastereomers thus formed by fractional crystallization or

10



DK/EP 2646043 T3

chromatographic means well known in the art, and subsequent recovery of the pure enantiomers.

[0047] It will be appreciated that the compounds, as described herein, may be substituted with any number of substituents or
functional moieties. In general, the term "substituted" whether preceded by the term "optionally" or not, and substituents
contained in formulas of this invention, refer to the replacement of hydrogen radicals in a given structure with the radical of a
specified substituent. When more than one position in any given structure may be substituted with more than one substituent
selected from a specified group, the substituent may be either the same or different at every position. As used herein, the term
"substituted" is contemplated to include all permissible substituents of organic compounds. In a broad aspect, the permissible
substituents include acyclic and cyclic, branched and unbranched, carbocyclic and heterocyclic, aromatic and nonaromatic
substituents of organic compounds. For purposes of this invention, heteroatoms such as nitrogen may have hydrogen
substituents and/or any permissible substituents of organic compounds described herein which satisfy the valencies of the
heteroatoms. Furthermore, this invention is not intended to be limited in any manner by the permissible substituents of organic
compounds. Combinations of substituents and variables envisioned by this invention are preferably those that result in the
formation of stable compounds useful in the treatment, for example, of infectious diseases or proliferative disorders. The term
"stable", as used herein, preferably refers to compounds which possess stability sufficient to allow manufacture and which
maintain the integrity of the compound for a sufficient period of time to be detected and preferably for a sufficient period of time to
be useful for the purposes detailed herein.

Compounds

[0048] The novel cyclosporin derivatives of the present invention are potent inhibitors of viruses such as HCV, HBV, and HIV.

[0049] In one aspect, the present invention provides a compound Formula (I):
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or pharmaceutically acceptable salt thereof, wherein:

Rg is n-butyl, (E)-but-2-enyl, or

*

s .
N

Ro is ethyl, 1-hydroxyethyl, isopropyl or n-propyl;

WisOorS;

Rz is:

(C1-Ce)alkyl, optionally substituted by one or more groups R4 which may be the same or different;

(C2-Cg)alkenyl, optionally substituted by one or more groups which may be the same or different selected from halogen, hydroxy,
amino, monoalkylamino and dialkylamino;

(Co-Ce)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,
hydroxy, amino, monoalkylamino and dialkylamino;

(C3-C7)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, amino, monoalkylamino and dialkylamino;

phenyl or CHo-phenyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, (C4-Cg)alkyl;

R7is

K B $_OR,
N A I
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Rs is:
H,
(C1-Ce)alkyl, optionally substituted by one or more groups Rg which may be the same or different;

(Co-Cg)alkenyl, optionally substituted by one or more groups which may be the same or different selected from hydroxy, (C1-
Celalkyl, aryl (e.g., phenyl), (CH2)pORp O(CH2)mOH, O(CH2)mO(CH2)mOH, O(CH2)mNRaRB, O(CH2)mO(CH2)mNRARB,
(CH2)pNRARB, (CH2)pNRc(CH2)mNRARB, (CH2)pNRc(CH2)mNRC(CH2)mNRARR, (CH2)pC(=0)NRARB, (CH2)pC(=O)ORA

(C2-Cg)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

(C3-C7)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

phenyl or CHp-phenyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, (C1-Ce)alkyl, (CH2)pORA, (CH2)pNRARB. (CH2)pC(=0)NRARB, (CH2)pC(=0)ORA;

each occurrence of Ry is independently halogen, hydroxy, aryl (e.g., phenyl), O(CH2)mORaA, O(CH2)mO(CH2)mORp, C(=0)(Cq-
Ce)alkyl, C(=0)ORp, C(=O)NRaRB. -NRaRB,-NRcCHz(CHz)pNRARB, NRc[CH2(CHz)pNRAIMCH2(CH2)nNRARB,
O[CHz(CH2)pOlmCH2(CH2)nORA, OCH2(CH2)pNRARB, or O[CH2(CHz)pOlmCH2(CH2)nNRARB;

each occurrence of Rg is independently halogen, hydroxy, aryl (e.g., phenyl), S(C1-Cg)alkyl, SRa, ORa, O(CH2)mORp,
O(CH2)MO(CH2)mORA, C(=0)ORa, C(=O)NRaRB, NRaRB, O(CH2)mNRARB, O(CH)mO(CHz2)mNRARB, NRc(CH2)nNRARB, or
NR¢(CH2)mNRc(CH2)mNRARR, wherein said aryl or phenyl is optionally substituted by one or more groups which may be the
same or different selected from halogen, hydroxy, (C4-Cglalkyl, (CH2);ORa, (CH2)pNRaRB, (CH2)pC(=O)NRaRB and
(CH2)pC(=O)ORp

each occurrence of Raand Rp is independently: hydrogen;

(Cq-Ceg)alkyl, optionally substituted by one or more groups Rp which may be the same or different;
(Co-Cg)alkenyl or (Co-Cg)alkynyl;

(C3-C7)cycloalkyl optionally substituted with (C1-Cg)alkyl;

phenyl optionally substituted with from one to five groups which may be the same or different selected from halogen, -O(C1-

Cg)alkyl, -C(=0)O(C1-Cg)alkyl, amino, alkylamino and dialkylamino;

or a heterocyclic ring which may be saturated or unsaturated containing five or six ring atoms and from one to three heteroatoms
which may be the same or different selected from nitrogen, sulfur and oxygen;

or Ra and Rp, together with the nitrogen atom to which they are attached, form a saturated or unsaturated heterocyclic ring

containing from three to seven ring atoms, which ring may optionally contain another heteroatom selected from the group
consisting of nitrogen, oxygen and sulfur and may be optionally substituted by from one to four groups which may be the same or
different selected from the group consisting of alkyl, phenyl and benzyl;

each occurrence of Rg is independently hydrogen or (C1-Cg)alkyl;
pis anintegerof 0, 1, 2, 3, 4, or 5; and

mis an integer of 1,2, 3,4 or 5.

[0050] In certain embodiments, Rg is n-butyl. In certain other embodiments, Rg is (E)-but-2-enyl. In certain other embodiments,

Rgis

12
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%

In certain embodiments, wherein Ry is ethyl.

[0051] In certain embodiments, the compound of Formula | has the structure of Formulae (ll) through (V):

N H ljj" }\—(H N *N Hc A‘ljj:: N}?NLT:N oy

CN—l W

OC NC NC N CTNC NC NC N?U
HOH “HH
m ()
ﬁ”tﬁ* HL HIHE‘L
N CN CN (I‘TN CN *N CN CN CN CN ’
C

oc O o
\
HN— ° N—
CTNC r\c N CTNCTNC Nc NC
SHH SHH ’%/L

) v)
or pharmaceutically acceptable salt thereof, wherein:

represents a single bond or double bond;

each W is independently O or S;

each R3 is independently:

(C1-Ce)alkyl, optionally substituted by one or more groups R4 which may be the same or different;

(C2-Cg)alkenyl, optionally substituted by one or more groups which may be the same or different selected from halogen, hydroxy,
(C1-Celalkyl, aryl (e.g.. phenyl), (CH2)pORa, (CH2)mOH, (CH2)mO(CH2)mOH, (CH2)mNRaRB, (CH2)mO(CH2)mNRARS,
(CH2)pNRARB, (CH2)pNR(CH2)mNRARB, (CH2)pNR(CH2)mNR(CH2)mNRARB, (CH2)pC(=0)NRARB, (CH2)pC(=0)ORA;

(C2-Cg)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,
hydroxy, amino, monoalkylamino and dialkylamino;

(C3-C7)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

phenyl or CHp-phenyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, (C1-Ce)alkyl;

each Rs is independently:
H;
(C1-Ceg)alkyl, optionally substituted by one or more groups Re which may be the same or different;

(Co-Cg)alkenyl, optionally substituted by one or more groups which may be the same or different selected from halogen, hydroxy,
(C1-Celalkyl, aryl (e.g.. phenyl), (CH2)pORa, (CH2)mOH, (CH2)mO(CH2)mOH, (CH2)mNRARB, (CH2)mO(CH2)mNRARS,
(CH2)pNRARB, (CH2)pNRC(CH2)mNRARB, (CH2)pNRc(CH2)mNR(CH2)mNRARS, (CH2)pC(=0)NRaRs, (CH2)pC(=0)ORA;

(Co-Ceg)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

(C3-Cy)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,

13
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hydroxy, amino, monoalkylamino and dialkylamino;

phenyl or CHo-phenyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, (C1-Ce)alkyl, (CH2)pORa, (CH2)pNRARB, (CH2)pC(=0)NRARB, (CH2)pC(=0)ORA;

each occurrence of R4 is independently halogen, hydroxy, aryl (e.g., phenyl), O(CH2)mORa O(CH2)mO(CH2)mORA, C(=0)(C1-
Ce)alkyl, C(=0)ORp, C(=O)NRaRs, -NRARB,-NRcCH2(CHz)pNRARS, NRC[CHz(CHz)pNRAImCHz(CH2)nNRaARS,
O[CH(CH2)pOlmCHz(CH2)nORA, OCH2(CH2)pNRARB, or O[CH2(CH2)pOlmCH2(CH2)nNRARB!

each occurrence of Rg is independently halogen, hydroxy, aryl (e.g., phenyl), S(C4-Cg)alkyl, SRa ORa O(CH2)mORa,
O(CH2)MO(CH2)MORA, C(=0)ORa, C(=O)NRaRB, NRARB, O(CH2)mNRARB, O(CH2)mO(CH2)mNRARB, NRc(CH2)mNRARR, or
NR¢(CH2)mNRc(CH2)mNRARRB, wherein said aryl or phenyl is optionally substituted by one or more groups which may be the
same or different selected from halogen, hydroxy, (C4-Cg)alkyl, (CH2)pORa, (CH2)pNRaRB, (CH2)pC(=O)NRaRg and
(CH2)C(=0)OR4

each occurrence of Ra and Rg is independently:

hydrogen;

(C4-Ceg)alkyl, optionally substituted by one or more groups Rp which may be the same or different;
(C2-Cg)alkenyl or (Co-Cg)alkynyl;

(C3-C7)cycloalkyl optionally substituted with (C1-Cg)alkyl;

phenyl optionally substituted with from one to five groups which may be the same or different selected from halogen, -O(C1-
Ce)alkyl, -C(=0)O(C1-Cg)alkyl, amino, alkylamino and dialkylamino;

or a heterocyclic ring which may be saturated or unsaturated containing five or six ring atoms and from one to three heteroatoms
which may be the same or different selected from nitrogen, sulfur and oxygen;

or Ra and Rp, together with the nitrogen atom to which they are attached, form a saturated or unsaturated heterocyclic ring

containing from three to seven ring atoms, which ring may optionally contain another heteroatom selected from the group
consisting of nitrogen, oxygen and sulfur and may be optionally substituted by from one to four groups which may be the same or
different selected from the group consisting of alkyl, phenyl and benzyl;

or Ra and Rp, together with the nitrogen atom to which they are attached, form -N=CH-NRpRf, -N=CMe-NRfRF, or -
NREC(=NH)NRERF;

each occurrence of R is independently hydrogen or (C4-Cg)alkyl;
each occurrence of Rp is independently halogen, hydroxy, O(C4-Cga)alkyl, C(=0)(C1-Ca)alkyl, C(=0)O(C1-C4)alkyl;

each occurrence of Rr and R is independently hydrogen, (C1-Cg)alkyl, phenyl, benzyl, or RF and RF, together with the nitrogen

atom to which they are attached, form a saturated or unsaturated heterocyclic ring containing from three to seven ring atoms,
which ring may optionally contain another heteroatom selected from the group consisting of nitrogen, oxygen and sulfur and may
be optionally substituted by from one to four groups which may be the same or different selected from the group consisting of
alkyl, phenyl and benzyl;

pisanintegerof0,1,2,3,4,5, or 6;
mis an integer of 1, 2, 3, 4, 5, or 6; and

nis anintegerof 1, 2,3,4,50r 6.

[0052] In certain embodiments, W is O. In certain other embodiments, W is S.

[0053] In certain embodiments, m is 1. In certain other embodiments, m is 2. In yet other embodiments, m is 3. In yet other
embodiments, mis 4 or 5.
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[0054] In certain embodiments, p is 0. In certain other embodiments, p is 1. In yet other embodiments, m is 2. In yet other

embodiments, mis 3, 4 or 5.

[0055] In certain embodiments, R3 is H, methyl, ethyl, n-propyl, i- propyl, n-butyl, i-butyl, t-butyl, CHoCMes, phenyl, CHp-phenyl,

:72’\/OH, ?—{\/O\, NNy , f’{\/O\/\O/q

_‘;{\/O\/\O/\/OH or :72/\,0\/\0/\/0\
’

[0056] In certain embodiments, R3 is -(CH2)nNRaRB, wherein n is an integer of 2, 3, 4, 5 or 6, and wherein each occurrence of
Ra and Rg is independently hydrogen; (C4-Ca)alkyl, optionally substituted by one or more groups Rp which may be the same or
different, in which each occurrence of Rp is independently halogen, hydroxy, O(C1-Cg)alkyl, C(=O)(C1-C4)alkyl, C(=0)O(C1-
Ca)alkyl; or Raand Rp, together with the nitrogen atom to which they are attached, form a saturated or unsaturated heterocyclic

ring containing from three to seven ring atoms, which ring may optionally contain another heteroatom selected from the group
consisting of nitrogen, oxygen and sulfur and may be optionally substituted by from one to four groups which may be the same or
different selected from (C1-Cg4)alkyl, phenyl and benzyl.

[0057] In certain embodiments, R3 is -(CH2)nNRaRR, wherein n is an integer of 2, 3, 4, 5 or 6; and wherein Rp and Rp, together

with the nitrogen atom to which they are attached, form a saturated or unsaturated heterocyclic ring containing from three to
seven ring atoms, which ring may optionally contain another heteroatom selected from nitrogen, oxygen and sulfur and may be
optionally substituted by from one to four groups which may be the same or different selected from (C4-Cyg)alkyl, phenyl and

benzyl.
[0058] In certain embodiments, n is 2. In certain other embodiments, n is 3. In yet other embodiments, nis 4, 5, or 6.

[0059] In certain embodiments, R3 is 2-aminoethyl, 2-aminopropyl, 3-aminopropyl, 2-monoalkylaminoethyl, 2-
monoalkylaminopropyl, 3-monoalkylaminopropyl, 2-dialkylaminoethyl, 2-dialkylaminopropyl, or 3-dialkylaminopropyl, wherein said
alkyl is (C1-Cg)alkyl.

[0060] In certain embodiments, R3 is 2-aminoethyl, 2-aminopropyl, 3-aminopropyl, 2-monoalkylaminoethyl, 2-
monoalkylaminopropyl, 3-monoalkylaminopropyl, 2-dialkylaminoethyl, 2-dialkylaminopropyl, or 3-dialkylaminopropyl, wherein said
alkyl is (Cq-Cg)alkyl, wherein R3 is dimethylamino ethyl, diethylaminoethyl, methylethylaminoethyl, methyl-iso-butylaminoethyl,
ethyl-iso-butylamincethyl, methyl-tert-butylaminoethyl, or ethyl-tert-butylaminoethyl.

[0061] In certain embodiments, R3 is

OJ

\()f\ﬁv

n

0 T T SNOINS:
\H,HN\/ , \ﬁn@ A\(’);N}, \('TnO \(‘ﬁN\) , \ﬁ'nN\) h \(\/),N\)

=

_(Cr-Caalkyl N/(CHZ)WOH - (Cram(CrCaalkory

s s

(\N,(CrCA)phenyl or benzyl (j (jN—’(CrCQaIk\/I
e b "
3 i s s

n n
2

FN’(CHz)mOH (jN‘(CHz)m(Crck)B”‘OXY bo
\HN\J b
n

s 5 , 0r

in which n is an integer of 2, 3, 4, 5, or 6, and m is an integer of 2, 3, or 4. In certain embodiments, n is 2. In certain other
embodiments, n is 3. In yet other embodiments, n is 4, or 5, or 6. In certain embodiments, mis 2. In certain other embodiments, m
is 3. In certain other embodiments, mis 4.
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[0062] In certain embodiments, Rg is H, (C1-Cg)alkyl, (C2-Cg)alkenyl, phenyl, benzyl, CHp-S-(C4-Cg)alky, CH2-O-(C1-Cg)alkyl,
(C2-Cp)ORAp, (C1-Cg)-monoalkyl amine, (C1-Cg)-dialkyl amine, or (C1-Cg)-cyclic amine, in which said phenyl or benzyl is optionally
substituted by one to three substitutents selected from (C1-Cg)alkyl, (C1-C4)alkoxy, and halogen; and Rp is H, (C1-Cg)alkyl,
phenyl,  CHp-phenyl,  (C1-Cg)alkylOH,  (CH2)pO(CH2)mOH,  (CH2)pO(CH)MO(CH2)mMOH,  (C4-Cg)alkylO(C1-Cq)alkyl,
(CHR2)pO(CH2)mO(C1-Cy)alkyl, or (CH2)pO(CH2)mO(CH2)mO(C1-C4)alkyl; p is an integer of 0, 1, 2, 3, 4, or 5; and mis an integer
of1,2,3,40r5.

[0063] In certain embodiments, Rsis H. In certain other embodiments, Rs is methyl. In yet other embodiments, Rs is CHp-S-(Cq-
Ce)alky, e.g., CH2-S-CHa. In yet other embodiments, Rs is CHp-O-(C1-Cg)alkyl, e.g., CHp-O-CHp-CHs. In yet other embodiments,
Rs is (Co-Cg)alkenyl, e.g., CHo-CH=CHp. In yet other embodiments, Rs is benzyl. In yet other embodiments, Rs is (C2-Cg)OH. In
yet other embodiments, Rs is (C1-Cg)-monoalkyl amine, e.g., CHa-NH-Me. In yet other embodiments, Rg is (C1-Cg)-dialkyl amine,
e.g., CHo-CHp-N(Et)2. In yet other embodiments, Rgis (C1-Cg)-cyclic amine, e.g., CHp-CHo-morphaline.

[0064] In certain embodiments, each occurrence Ra and Rg is independently H, (C1-Cg)alkyl, phenyl, CHo-phenyl, (C4-
Ce)alkylOH, (CH2)pO(CH2)mOH, or (CH2)pO(CH2)mO(CH2)mOH, (C1-CelalkylO(C4-Cglalkyl, (CH2)pO(CH2)mO(C1-Cy)alkyl, or
(CH2)pO(CH2)mO(CH2)mO(C1-C4)alkyl. In certain other embodiments, Raand Rp, together with the nitrogen atom to which they

are attached, form a heterocycle selected from

S AINIITONID W

in which R¢ is H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpPh, CH2CHpOH, or CHpCHpO(C1-Cyg)alkyl.

[0065] In certain embodiments, wherein

represents a single bond. In certain other embodiments, wherein

represents a double bond.

[0066] In another aspect, the present invention provides a compound of Formulae (lla)-(Va):

Ra
. R,
Hl[H 5 ]\H : w
. No H H H H
NG NN N eN W Ry
o G-N CN 9. CN—l w/\H’R

h |
o:C o o c=0

‘ OC O
HN— o H 9 H JN;/l\ _
c—.rN CTN C—E-N-C—E-N-C H

A " TNC NC NC NC
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(lla) (lita)
H |[ [ > (v LEH

—N CN CN CN cw—l w/\H’ *N ” CN CN CN "w/\H’ R
HN* 0 HN*

O H
C N C N C N C N C N N C N C
IR L TR ?
(IVa) (Va)
or a pharmaceutically acceptable salt thereof, wherein:

represents a single bond or double bond;
each W is independently O or S;

each Rs is independently:

H;
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(C1-Ceg)alkyl, optionally substituted by one or more groups Rg which may be the same or different;

(C2-Cg)alkenyl, optionally substituted by one or more groups which may be the same or different selected from halogen, hydroxy,
(C1-Co)alkyl, aryl (e.g., phenyl), (CH2)pORA, O(CH2)mOH, O(CH2)mO(CH2)mOH, O(CH2)mNRARB, O(CH2)mO(CH2)mNRARB,

(CH2)PNRARB, (CH2)pNR(CH2)mNRARB, (CH2)pNR(CH2)mNR(CH2)mNRARB, (CH2)pC(=0)NRaRB, (CH2)pC(=0)ORp

(C2-Cg)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,
hydroxy, amino, monoalkylamino and dialkylamino;

(C3-Cy)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

phenyl or CHo-phenyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, (C1-Ce)alkyl, (CH2)pORa, (CH2)pNRARB, (CH2)pC(=0)NRARB, (CH2)pC(=0)ORA;

each occurrence of Rg is independently halogen, hydroxy, aryl (e.g., phenyl), S(C1-Cg)alkyl, SRp ORp, O(CH2)mORAp,
O(CH2)MO(CH2)MORp, C(=0)ORp, C(=O)NRaRB, NRaRB, O(CH2)mNRaARB, O(CH2)mO(CH2)mNRARB, NRc(CH2)mNRaRRB, or
NR¢c(CH2)mNRc(CH2)mNRARB, wherein said aryl or phenyl is optionally substituted by one or more groups which may be the
same or different selected from halogen, hydroxy, (C4-Cg)alkyl, (CH2)pORp, (CH2)pNRARB, (CH2)pC(=O)NRaRB and
(CH2)pC(=0)ORp

each occurrence of Rp and Rp is independently:

hydrogen;

(C1-Ce)alkyl, optionally substituted by one or more groups Rp which may be the same or different;
(Co-Cg)alkenyl or (Co-Cg)alkynyl;

(C3-C7)cycloalkyl optionally substituted with (C4-Ceg)alkyl;

phenyl optionally substituted with from one to five groups which may be the same or different selected from halogen, -O(C1-

Cg)alkyl, -C(=0)O(C1-Cg)alkyl, amino, alkylamino and dialkylamino;

or a heterocyclic ring which may be saturated or unsaturated containing five or six ring atoms and from one to three heteroatoms
which may be the same or different selected from nitrogen, sulfur and oxygen;

or Ra and Rp, together with the nitrogen atom to which they are attached, form a saturated or unsaturated heterocyclic ring
containing from three to seven ring atoms, which ring may optionally contain another heteroatom selected from the group
consisting of nitrogen, oxygen and sulfur and may be optionally substituted by from one to four groups which may be the same or
different selected from the group consisting of alkyl, phenyl and benzyl;

each occurrence of Rg is independently hydrogen or (C1-Cg)alkyl;
each occurrence of Rp is independently halogen, hydroxy, O(C4-Cg)alkyl, C(=0)(C1-Cg)alkyl, C(=0)O(C1-C4)alkyl;
each p is independently an integer of 0, 1, 2, 3, 4, or 5; and

each of m, n and q is independently an integer of 1, 2, 3,4 or 5.

[0067] In certain embodiments, the compound of Formula | has the structure of Formulae (ll) through (V):
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or a pharmaceutically acceptable salt thereof, wherein:

represents a single bond or double bond;
each W is independently O or S;
each R3 is independently
o o [s] " H n
i . JRa R S 2N, R //L Ra
o Ak Ay #Riy By

or
noNH

NJL,‘V.RA

Re Re -

b

each Rs is independently:
H;
(C1-Ce)alkyl, optionally substituted by one or more groups Rg which may be the same or different;

(Co-Ce)alkenyl, optionally substituted by one or more groups which may be the same or different selected from halogen, hydroxy,
(C1-Ce)akyl, aryl (e.g., phenyl), (CH2)pORA, O(CH2)mOH, O(CH2)mO(CH2)mOH, O(CH2)mNRARB, O(CH2)mO(CH2)mNRARB,
(CH2)pNRARB. (CH2)pNR(CH2)mNRARB, (CH2)pNR(CH2)mNR(CH2)mNRARB. (CH2)pC(=O)NRARB, (CH2)pC(=0)ORA;

(Co-Ceg)alkynyl, optionally substituted by one or one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

(C3-C7)cycloalkyl, optionally substituted by one or more groups which may be the same or different selected from halogen,

hydroxy, amino, monoalkylamino and dialkylamino;

phenyl or CHo-phenyl, optionally substituted by one or more groups which may be the same or different selected from halogen,
hydroxy, (C1-Ceg)alkyl, (CH2)pORp, (CH2)pNRARB, (CH2)pC(=0)NRARB, (CH2)pC(=0)ORA;

each occurrence of Rg is independently halogen, hydroxy, aryl (e.g., phenyl), S(C1-Cg)alkyl, SRa ORp O(CH2)mORA,
O(CH)MO(CH2)MORA, C(=0)ORp, C(=O)NRaARB, NRaRB, O(CH2)mNRaRB, O(CH2)mO(CH2)mNRARB, NRc(CH2)mNRaRB, or
NR¢(CH2)mNRc(CH2)mNRARRB, wherein said aryl or phenyl is optionally substituted by one or more groups which may be the
same or different selected from halogen, hydroxy, (C1-Ce)alkyl, (CH2)pORp, (CH2)pNRARB, (CH2)pC(=O)NRaRB and
(CH2)pC(=0)ORA

each occurrence of Raand Rpg is independently:

hydrogen;
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(C1-Cg)alkyl, optionally substituted by one or more groups Rp which may be the same or different;
(C2-Cg)alkenyl or (Co-Cg)alkynyl;
(C3-Cy)cycloalkyl optionally substituted with (C1-Cg)alkyl;

phenyl optionally substituted with from one to five groups which may be the same or different selected from halogen, -O(C1-

Ceg)alkyl, -C(=0)O(C1-Cg)alkyl, amino, alkylamino and dialkylamino;

or a heterocydlic ring which may be saturated or unsaturated containing five or six ring atoms and from one to three heteroatoms
which may be the same or different selected from nitrogen, sulfur and oxygen;

or Ra and Rp, together with the nitrogen atom to which they are attached, form a saturated or unsaturated heterocyclic ring

containing from three to seven ring atoms, which ring may optionally contain another heteroatom selected from the group
consisting of nitrogen, oxygen and sulfur and may be optionally substituted by from one to four groups which may be the same or
different selected from the group consisting of alkyl, phenyl and benzy;

each occurrence of R is independently hydrogen or (C4-Cg)alkyl,
each occurrence of Rp is independently halogen, hydroxy, O(C4-Cg)alkyl, C(=0)(C1-Cg)alkyl, C(=0)O(C1-C4)alkyl;
each p is independently an integer of 0, 1, 2, 3, 4, or 5; and

each of m, n and q is independently an integer of 1, 2, 3,4 or 5.

[0068] In certain embodiments, q is 1. In certain other embodiments, q is 2.
[0069] In certain embodiments, W is S. In certain other embodiments, Wis O.

[0070] In certain embodiments, R3 is (C1-Cg)alkyl. In certain other embodiments, Rs is NRcCHp(CH2)pNRARB.

[0071] In certain embodiments, Rs is H, (C1-Cg)alkyl, (Co-Cg)alkenyl, phenyl, benzyl, CHy-S-(C4-Cg)alkyl, CHo-O-(C1-Cg)alkyl,
(C2-Cp)ORp, (C1-Cg)-monoalkyl amine, (C4-Cg)-dialkyl amine, or (C4-Cg)-cyclic amine, in which said phenyl or benzyl is optionally
substituted by one to three substitutents selected from (C1-C4)alkyl, (C4-C4)alkoxy, and halogen; and Rp is H, (C4-Cg)alkyl,
phenyl,  CHp-phenyl, (C4-CgalkylOH,  (CH2)pO(CH2)mOH,  (CH2)pO(CH2)mO(CH2)mOH,  (C4-Cg)alkylO(C4-Ca)alkyl,
(CH2)pO(CH2)MO(C1-C4lalkyl, or (CH2)pO(CH2)mO(CH2)mO(C1-Ca)alkyl; p is an integer of 0, 1, 2, 3, 4, or 5; and mis an integer
of1,2,3,40r5.

[0072] In certain other embodiments, Rg is H, (C1-Cs)alkyl, (C2-Cg)alkenyl, phenyl, benzyl, CHy-S-(C1-C4)alkyl, CHp-O-(C4-
Cg)alkyl, (CH2)20H, or (CHp)20(C1-C4s)alkyl. In certain embodiments, Rs is H. In certain other embodiments, Rs is methyl.

[0073] In certain embodiments, each occurrence Ra and Rp is independently H, (C1-Cg)alkyl, phenyl, CHp-phenyl, (C4-
Ce)alkylOH, (CH2)pO(CH2)mOH, or (CH2)pO(CH2)mO(CH2)mOH, (C1-Ce)alkylO(C1-Cy)alkyl, (CH2)pO(CH2)mO(C1-Cy)alkyl, or
(CH2)pO(CH2)MO(CH2)MO(C1-C4)alkyl. In certain other embodiments, each occurrence Ra and Rg is independently H or (Cq-
Ce)alkyl. In yet other embodiments, Ra and Rp, together with the nitrogen atom to which they are attached, form a heterocycle

selected from

AT O

in which R¢ is H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpoCMeg, Ph, CH2Ph, or CHoCHoOH and CHoCHoORg.

[0074] In one aspect, the present disclosure (compounds additional to those claimed may be disclosed herein) provides a
compound selected from the following:

19



HME‘L ﬁ“fj}fl
—N CN CN CN CN —N (I} C—
o o H

W H

N— N C—Q;— LN C—U\ Oé—HrE ‘Oé—l—N CE/ EN SJ\J\

W=0, 8, N-H, and N-Ry

R3 =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHoCMeg3, Ph, CHoPh

e et el
o Hoppen, EHZ,%;};QZ
oty g Sty S

n=23,4,56
m=1,2,3,4,5,6
p=1,23,4,5,6

Rg = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHoPh
L_’il:\/ORh ”’{\/O\/‘ORh ‘f{\,o\/\o/\,o;eb
Rp =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMes, Ph, CHoPh

2R O, SO R

R % o s T
Lo INIO O L

”'jlj* }L“ )l”‘jj* E\Ji“
_R: R
7N CN CN CN CN o 7N CN CN CN cHsl—l‘\w3

I
N* N—

o~ A Rl o Q* ]\ f
H H © 0

“HH
W=0, S, N-H, or N-R5

R3 =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpPh

e ity g
ok EHZA@SRE zHT){Aﬁ:]:@lﬂa

oo EHZ,/\(,)EH\RL’ KH;;{AW];QE;RH
Fopor g A My Kby B

mNH

n=2,3,4,56

20

DK/EP 2646043 T3



DK/EP 2646043 T3

m=1,2,3,4,5,6
p=1,23,4,586

R =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHoCMes3, Ph, CHoPh
‘-_LLL‘A\,OR&: HLZ\’O\/\ORD @i\,o\/\o/\,orab
Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHoCMes3, Ph, CHoPh

O B O, G OOk,
tAONS 5
P IINOAT I
R5 = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMeg3, Ph, CHoPh

s ";{0 l&:\,O\ '\,0\/\2:{?‘ E\,F:va N R
LD 5 A A Ay
Rg =R3, ORg, R3

Re = H, Me, Et, OR,, R3, CHyOR,, CHyCHyORg,

—/NS~C NIC H:ID, C—N—‘fC N W N H ‘I } Jf N, R

Ty TR CN7>

ﬂ* (o} H o] H N \d*
h i | | W ] @
o CA N CF NG N-CFN-C C N- C N % N C N ¢
S_L_A R ”—ﬁ_'/ JE_' ‘—U\ T T _(( I M

W=0, 8, N-H, or N-Ry

Rg = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHpoPh
L,L,{\,onb ﬁ.{\,o\/\o& LSL’\/O\/\D/\/ORh

17“{\/\0&, ‘%’{\/\o’\/\OR,, %i\/\o’\/\o’\/\om

‘_LL(:\,R R, BNON R "7.;\/0\/\0/\/5a

A oy S ey

Rp Ry Ro

Re R, Ra
Lﬁ:\/N R L”Z\’N‘/\N Ry H1:\/“‘\/\,\,/\,"‘ R
R,

sy R i{\/\NR/\/\N '%{\/\N/\/\N/\/\N \i«) J\ \/(\)m iy

Re Ry Ry Rq Ry Ru

m= 123458

RUNHINENONSNONS,

NH'I }Jf \\(f)\/NRh ﬁi}f N Ra

N

(i—Hr: Cj—HN C—((— IN C‘J@/L \r—i—rN CTN C—Q/ IN CJ\/L

-
W=0, S, N-H, or N-Ry

n=1,2,.34,5,6

Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHoPh

21



DK/EP 2646043 T3

L_L,i\,onb ﬁlz\,o\/\o& Ltl’i\’o\/\o’\’mb
Rp =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

O O @Lf\,o\/\O/\,ORa

\NRz = N,> D (/N f (\O (\S N(\N—Ra
R, Lsz. L"ll, @%J%OEN\)%E\)E\)

N ‘H lI j§\—‘fc N—‘ N jlc NIC N}:N—fc N—l NUA

N,

CTN CTN g N OH CTN CTN c—‘:/ IN CJ\><
W=0, S, N-H, or N-Rg

Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHoPh Ry, = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHoCMe3s, Ph, CHoPh

0ROy B O Ry

'?1,:\/\,:,,%7 LL.‘{\/\O/\/\ORD NN N0R,

R
‘:L{\’NTRD LL,L/\/O\/\N.RE '5:\/0\/‘0’\/”?&

R,
g oy &ENN\»NA,N"'&
Ra l'"NH
‘LL:\/\N:RE ‘.&:\/\N/\/\N LH-:\/\N/\/\N/\/\N \@ J\
Ry R Ry Rq Ry

Rb Rh
m=1,223,4,5,6

AN NRR NSNS NSNS

Rs
*/N%LC NIC N}\ ‘(C -N Wc\)\’ “Rp */N%LC NIC N C N— C N—l B)V\xn)\’ "Ry

(‘)I[(””‘ 5‘(1)\|
H‘

Nf o _

CTN CTN QCEN»SUOH CTN cT N ¢
W=0, 8, N-H, or N-R5
n=1,2,3,4,56

R5 = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

BNCOR A Ol IO R
LL’L L("A ORy

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMe3, Ph, CHoPh

- 2 OR, * [}
LL;:\/OR ‘5{\/0\/\ : B O R

~nRe = s e
RN IREAONS NSNS

(1)**'7' N i CNT(
|

N— — H

HO,,
! H \\R \H\! [H !
—N CN €-N c 2 —N c CN =C-N
C

— O

4y f |9 (Z)
c NC NC N-c GCqNC —N-C——N-C -
AN T 1; I ”J\X a0 T t’” ;E' SJ\XO

22



DK/EP 2646043 T3

W=0, S, N-H, or N-Rg
Rg = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpPh

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMe3, Ph, CHoPh
‘h{\,onb ﬁ.,{\,o\/\ oR, 5_-{\,0\/\0/\,0&
‘.H,:\/\ORb ‘777:\/\01\/\(& AN GTNNGT0R,

Ra Ra
R O R RO

‘%{\/\N R LL{\/\O/\/\N R ﬁ17:\/\0/\/\0/\/\,\,

b Rh
- R R, Ry
g, iy e SNy g,
Ry Ra my m m NH
i{\/\N»Rz ‘.L{\/\N/\/\Nia ‘.LL:\/\N/\/\N’\/\N-Ra Py Re \@N’/LN-Ra \QNJJ\N'R‘
Re Ra Re Ra Ra Ry : Ry R, Ry

R m=1,223.458

EICRNINONSNONS)

ﬁI}ﬁ &ir} A

N-g
g g N—| i C N—|( b

\
HN, HN* o H

SN CT NG N-CN-C SgN-C—N-C—
TTTrIu ST,

o
W=0, 8, N-H, or N-Ry
n=12,345,6

Rg =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMe3, Ph, CHoPh

L_L{\,oab ﬁ,{\,o\/\ORb ‘j,{\,o\/\oz\,o&

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHpoPh

R O ‘31‘,\,0\/\0/\,0&

wRoo S e ! o s N{‘N‘RE
R o i?ggjgf\jaiw\)zg\)s&\)

HO,, HO,,
H 'I A Jf ; ‘I Jf o Ra
7N CN CN CN CN W 7N CN CN CN CN 3W
o g T
OC O CO

\
HN— HN—

o w N N
L,ij: CTN c—‘%ﬁibﬁﬁgwo/\y CTN CTN c—‘:; a,IN H\X o~
W=0, S, N-H, or N-Rg

Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHyPh

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh
L_o,i\,on:ab ‘L{\’O\/\ORa ‘}LL‘«\,O\/\O/\/OR,,
"-"{\/\onb 677;\/\0/\/\0& NN NoR,

R, R,
frfig ‘L{\,o\/\N R, %Af\/o\/\O/\,N

L.L,L’\/\N-Ra AL,_L'\/\-O/\/\l\“-R.a z ’\/‘-O-’\/\O/\/\N-Ra
Ry Ry Ry

23



‘L{\/\N ‘k:\/\NR/\/\N LH{\/\N/\/\N/\/\N \L\) J\ \,@m i

Rp Ra Ry Re Ra Ry

PO

ﬁﬂf}fm&uﬁﬁf}

ety E L CJ\XW emens TY

W=0, 8, N-H, or N-Ry

Ra m123456

n=1,2,3,4,56

Rg = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHoPh

R AL O g BN O g ORe
b

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMegs, Ph, CHpoPh

L_LL;\,ORE ‘5_:\/0\/\ R, 9,77:\,0\/\0/\,0&

b YOI
A R SO

|
_)1 D N}H:Nj e _)1 gIc O G|
o|(1)uw u—l 5‘(1\\I \
CO

Ro Rh

Ra
)

NR,,

H —

c NC NC—I\>< éN_Ng Ec rluc‘:') ECJ@X
-C——N- ~C——N-C—p-N— Ao

‘H‘ it i l l n Q sHllli l’H a le I’H ‘5 (O]

W=0, S, N-H, or N-R5
Rg = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHpoPh
G OR O g O R
?77:\/\0Rb LL.‘LL.’\/\O/\/\ORI, AN 0R,

Ry R,
‘:LL:\/N.RD LHL/\/O\/\N.RB Lﬁi\’o\/\o’\/“'m

R
'?-{\/\N'Ra L'z:\/\o/\h/\NRa L.L:,:\/\o/\/\o/\/\N-Ra

Ry Ry Ry
,a R, R, R
ﬁH‘,\/N_R LL{\,N\/\N_RE LLL"/\/N\/\N/\/N.Rb
Ry R,
L‘IL"\/‘N LL,_:\/\N/\/\N IP{\/:N’\/\N/\/\N 3 )\ Ra \4\) J\ Ra
Re Ry éa éa Ry

N m=123456

=a1§ Pl z@{@%@ E’G’{QS “’f‘g

HO,, HO,,
R SRS Jf N QVN NG Jf o Qv
7N C N C N——-C - C N "Ry 7N C N C N C N C N w
G 3 N2 @

M
© c=0
HN* o

24

m NH

Ry
i

Ry Ry

N—

CTNCTNC I8 Ec—@( CTNETEC A3 ECJ@)(
—C—N- A~ L N-CN-CF N-C N- AN

TH H [H, IH(!‘ o s O“HIlI H(S[H,IH(I)‘ oS

R

DK/EP 2646043 T3



DK/EP 2646043 T3

W=0, S, N-H, or N-Ry
n=12,3,4,5,6

R = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMeg, Ph, CHpPh

BB B O, B O ORe

Rp =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

BN O, EACNFNN

~nRe =

D N o (s (\N‘Ra
S P PRNTIE

7N ‘Hc rluIc N}C\Nﬁc N—l ~wte N H ‘I } Jf

a,
¢ N—‘(a) whe
\

N—
CT: CT —g/ IN ﬁu ~ / CTN CTN C“;i CIN gu /\ -
W=0, S, N-H, or N-Rg
Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpoPh

Rp =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh
‘,L{\/ORb "L{\/O\/\ORJ 777:\,0\/\0/\,0&
or, LL.‘{\/\O/\/\ORI, Lf‘L,:\/\O/\/\O/\/\ORb

A

R
L'L,Lf\/NE.iRh 571,\/0\/\N.Rﬁ L_QL/\/O\/\O/\/N,Rh

Ro R ™ NH
By R e ey R )\ A \4\) j\ R \/Q

Ry Rs Ro Re Rs Ry

e me1,23456

O{NJ YONS; y,g@s ﬁ,@

- ;"EBED

Rp

)11}@ @Vﬁr} e

LTN bTN b“%i LrIN LU /\ - (,TN loT —gi J\>< /\ -
W=0, S, N-H, or N-Rg
n=1,2,3,4,5,6

Rg = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

L_LL:\,ORD LL{\,O\/\ORh ‘57:\,0\/\0,\,0%
Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpPh

BT S Oungg, TN O TR

il

Re ! ¢ o s 2
O PERNTIE

25



*)Nlc NIQ N IC N—l W N H ‘I } I

o N & N—l W'
T _
O.,EST:EHEE@EEEEJ@XOAO/\ CTN CTN c—gi CIN cu ~o
W=0, 8, N-H, or N-Rg
Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpoPh
Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHoPh

TR BN O~ L e
LLH, ‘LH, OR, ii o

?’7:\/\0& EA’\/\O/\/\ORI’ NN N0R,

Ry R
g LL'{\’O\/\N Re LHL/\/O\/xo/\,Na
“HL*\/\N R: L‘{\/‘o’\/‘N Rs g oy Re
Ry Ro
Re R R, Ra

g, &LH\,NE\AN R, a{\,N\/\Nz\,‘N 5

m NH
By R ‘nlL'/\/\N/\/\NRa g{\/\N,\/\N,\/\N R )\ ~ \4\) )\ R \Q
Rb Rc

Ry e Ru R,

Ra m=123458

SR 3@ ISHSNS

I (1) Jii ’
o]

n Ra
| [H HYO(H @\/N O H HT (A)VN‘
*N CN SN SN CN *N CN CN CN C—N— W! Ry
B Ih 6 7(31

CTN cT t;c;l: 0o~ OCTN cT QC N c N
W=0, S, N-H, or N-Ry
n=12,3,4,56

Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

L_LE\,OFeb H.,{\,o\/\ORL 7,{\,0\/\0/\,%

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpoPh

R S Ong, %l‘f\,o\/\o/\,orea

L

S g SASHeA
SO

—)Nj—c NIC N}:—N—f —)Nj‘—H —&Ic -N Hﬁ '."_f R

C—N—I( | < G- N—|(3

0=C Q CH) rm
- " J\x
C N C N C N C N- C N C N C
FTTTS SNy (et o 0
W=0, S, N-H, or N-Ry

Ra =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHpPh

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHoCMeg, Ph, CHoPh

26

DK/EP 2646043 T3



‘.’-{\/Oﬂb L’x.,:\/OV\OR3 ”:{\/0\/\0/\/0&

?{\/\ORn .’\/\0/\/\0Rh 5}{\/‘-0/\/\0/\/\0&

R R
‘_7.{\,N?Rb '11{\/0\/\,}1.Ra ‘3{\/0\/\0/\,{&

A~y Re “t,{\/\o/zh/\,‘q& A S

Ry Ry, Ry
R, R, R, Ry
LL;{\/N-R LLL;\/N\/\N -Ra "tL:\/N\/\N/\/N-Rn
Re.
a{\/\N s,{\/\N,\/\N Sy R
Ry Ra Ra Rn

ENNRSAINONSNSNS]

nRs HO;,
o 'I Jf AR ! I g
N N W Ry —N C N——C- N 9 ’T‘

CN
i (1)”‘ —|

\ﬂ
CT” CT“ C—‘:(- IN CJ\X /\@ CTN CT“ CTF‘ IN %U /\@

W=0, 8, N-H, or N-Ry

n=12,34,5,6

Mty

m= 123456

SO

CN—‘|

Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpoPh

L_L,’:\,oreb ﬁ,{\,o\/\ORb @51,\,0\/\ R

Rp =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

@,’:\/ORB @{\/o\/\OR) L_H{\/O\/\O/\/ORE

WD 4 SHASNS
AN INNONS NSNS

]
0 SR SNV O
5 H H H
S P ‘9*N7‘<‘§)‘WR3
o:¢ O o !lMgy o IF
I

N~ \ﬁﬁN— o H o H N
) I ] | ¥ | 4
c NC NC NC NC CF-N-C——N-C——N-C——N-¢C
o O Lo
%‘ OMe T om

W=0, S, N-H, or N-Rg

-Ra

R5 = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

EINCOR B O O Ry
% g o, % o

'?{\/\ORb LL,‘L,:\/\O/\/\ORb NN N0R,

R,
L_:,?:\,NE.RD H,L/\,o\/\NR, BN O,

‘HL‘/\/\N L'z:\/\N/\/\N t'lz\/\N/\/\N/\/\N
Re Ra Ry Ry Ry

ENSURENENSNS NSNS,

Ra

\i/\) J\ . \/(\)MNH
Re Re

m= 123456

27

S

7)Nlc rLIc N Hg N—‘fc N—l(; whe

c=0

&

DK/EP 2646043 T3



7)Nlc NIC N}:NIC N N QVN R 7)th'c rluIc NEC\

rod

| nRe
H ~ @\/N.
i e
5 <‘::o

CTN CTN C—‘%N/ CIN C «CTN CT ‘Q C N C

W=0, 8, N-H, or N-Ry

OMe

n=1,2,3,4,56

Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh

‘}LL,,\/ORh LL{\’O\/\ORb lﬁ{:\/o\/\o/\/ORb

Rp =H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMe3s, Ph, CHoPh
YR B O O ORe

R,
“WRe o N NP

) o s ™
L @ R SNECHENE

HO,,
H | YH ) L
—N CN CN —N C B —N CN C-N

. L R
TN N‘| w G c N SN W
o () o!® )

N— o

i
N C o] Ng N C ) OR, C N C N

g ¥ Y S Oa K ,
sl I'Haq/)@g ° S TUR (!

z-T
-I

=

), I
\g
{o]
z-I

=

W=0, S, N-H, or N-Ry
Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpoPh

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHoPh
YR B O L_L{\/o\,\O/\,ORb
?7{\/\0& %{\/\o’\/\om AN NN 0R,

Ra R,
EL{\,N.RD POy R ‘f,i\/o\/\o/\,N.Rb

3
‘%/\/\N,RE i{\/\o/\/\m,na @Ll‘,\/\o/v\o/\/\N.Ra

Ry Ry Ry
R, R, R, Ry
. \ N N.
LH,:\/N Re .’\/N\/\,}“Ra LH_L"\/ g,
Ry Ra J\ m NH
L&L/\/\N-Ra L.LLL’\/\N/\/\NRa ‘.L{\/‘\N/\/\N/\/\N -Ra J\ Ra \4\) R N)LN'R“
Ro Re Ry Ra Ry Rn

Ry Ry
we m123456

Lt

@y}hj ﬁ,iO y(\/o .ﬁ{(\j «5{«\)

[
—)leHc I!IIC Hl:) —‘fc WL‘)\/RB Rp —)Nj—c NI }\ FEE

_NT

Mgy

HN— HN—

CTN CTN c N CIN CJ\>< A~ORa CTN CTN C—QN/ CIN ﬁuo/\/OR

W=0, 8, N-H, or N-Rg
n=1.2,3,4,5,6

Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMes3, Ph, CHoPh

‘57:\,0& ‘:.{\,o\/\oﬁ,b ‘_L{\,o\/\of\,om

28

DK/EP 2646043 T3



Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMes, Ph, CHpPh
L,LLZ\/ORB LL"(:\/O\/\0R; ‘_L,i\,o\/\o/\,oaa
e

SRR 4 SASHS
AR CNORSRENS

Ho,
H I[ H ]
7N CN C-N ﬁr}l CN

Trmg it

))S IHO'\E‘L
H
—N—e-N—teen TR

gy e
O o C=O

HN_

C\T: c 1:(— IN ﬁ—uo/\,N C—.rN CTN c—(; CI —gJ\X
W=0, 8, N-H, or N-Rg

R4 = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMe3, Ph, CHoPh

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHoCMe3, Ph, CHoPh
@i\/onb ‘:1{\,0\/\0& ﬁ-f\,o\/\o,\/om
Se~om, ‘Lﬁi\/\o“\/\oa., oo R,

R, Ry
L-"{\’N‘Rb ‘17{\,0\/\,\133 L}’L’\/O\/\O/\/N'Rn

R ‘L,{\/\O/\h/\NRa ooy R

Rp Ry Ry

Re R, R, Ry
N. N R N N-
‘?17:\/ Re ‘.LLL"\/N\/\N 3 5—,’:\/ g,

R R m NH
HLL‘/V\N.RE Lhz\/\,:‘/h\/\w-”a ‘.'17:\/:,}‘/\/\,},’\/\,}‘-Ra J\ Ri \,(»\) J\ Ry \,@

Ro Rs Ro Re Re Ry

N m=123458

~yRe N o s
NN NS RSN SRS

g X }‘ gt
H H 5 H
S ¢I }ICN S CgICN CNLN s,
Tl T Tl it T(s)

c=0

Nf U ﬂ7 Q 9o @( Ra
C N C N C N C N C——N-C—T—N-C—F~N-C—J—-N-C N.
i i l I bt O/\’ [¢} ‘:-Hl u I‘H g l u I Moo o ™R,

W=0, 8, N-H, or N-Rg
n=12,3,4,5,6

Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3g, Ph, CHyPh

i R o

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHoCMe3, Ph, CHoPh
‘_H;\/ORB H:\,o\/\ R, EL,\,O\/\O/\,ORE

Re

FAINSAENONS NSRS

' -5
HO:,
7)Nlc rLI —‘fc T(g)‘wRa N c r\‘IIC N ch N “WR=

Ny I N S 7()
] (o) CO o]

_ Hy
ZTN cT ‘QN/CI U CTN CTN c—(; CIN CU
X = OH, OR,, NR,R,

29

DK/EP 2646043 T3



DK/EP 2646043 T3

W=0, S, N-H, or N-Rg
Rg = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3, Ph, CHpPh

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHyCMe3, Ph, CHoPh
‘3{\/0& ‘11:\,0\/\0Rb L}{\/O\/\O/\/OR.,

L-L{\/‘onb LL.S{\/\O/\/\ORh NG 0R,
R, R,
'h:\/ Ry L’1,L’\/O\/\N Re LSL’\/O\/\O/\,N Re

‘%L*\/\N Re Lt{\/\o/\/\N Re g gy Re

Ry Ro

o v o
L‘{\/N L“{\’N\/\N Ra "I-L:\/N\/\N/\,N Re

m NH
%.{\/\N i{\/\N,\/\NRa HE/\/\N/\/\N/\/\N Ra \/(\) )\ R \4\) ,L \/@ X =
Ry Re
Re  m=123456

“PIY %Oww S

- II }‘Jfﬂ \\wv )l“‘I MR E V&L
7N CN CN CN CN Ry 7N CN CN CN CN Ry
OH

CTN CTN c N c N c e C—rN CTN c—(P CIN c—u
X = OH, OR,, NRgRy
W=0, 8, N-H, or N-Ry
n=1,2,3,4,5,6

Ra = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHpoPh

A I B O g R

Rp = H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CHpCMe3s, Ph, CHoPh
‘_5{\/012a '7.{\,0\/\0& ‘}{\/o\/\o/\,mz

Re

N
~yRe ¢ (o} S
NSRS L SYSNSNS
or a pharmaceutically acceptable salt thereof.
[0075] In a further aspect, the present invention provides a compound as described in the Examples.

[0076] In certain embodiments, the compound is selected from:
[(S)-(2-(N,N-Diethylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-Ethyl-N-isopropylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-Isobutylamino)ethylthic)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-Ethyl-N-Isobutylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-Isobutyl-N-methylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4 -cyclosporin,
[(S)-(2-(N-Neopentylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-Methyl-N-Neopentylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-Ethyl-N-neopentylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(8)-(2-(N-Piperidinyl)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,

[(S)-(2-(N-Morpholino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
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[(8)-(2-(N-Thiomorpholino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(4-Methyl-N-piperazinyl)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(8)-(3-(N,N-Diethylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-Ethyl-N-isopropylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(8)-(3-(N-Neopentylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-Pyrrolidinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-Piperidinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-Morpholino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(8)-(3-(N-Thiomorpholino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(4-Methyl-N-piperazinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N,N-Diethylamino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin,
[(S)-(4-(N-Ethyl-N-isopropylamino)butylthio )methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-Isobutylamino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-Isobutyl-N-methylamino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-Ethyl-N-isobutylamino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-Neopentylamino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-Methyl-N-neopentylamino)butylthio )methyl-Sar]-3-[(yhydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-Piperidinyl)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-Morpholino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-Thiomorpholino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(4-Methyl-N-piperazinyl)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MelLeu]-4-cyclosporin,
[(R)-(3-(N-Morphlino)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N,N-Diethylamino)ethylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-Pyrrolidinyl)ethylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N,N-Dimethylamino)propylthio)methyl-Sar]-3-[(y-methoxy)-N-Me Leu]-4-cyclosporin,
[(S)-(3-(N,N-Diethylamino)propylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(8)-(3-(N-Piperidinyl)propylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-Piperidinyl)butylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(R)-(2-(N,N-Diethylamino)ethoxy)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin, and

[(R)-(3-(N,N-Diethylamino)propoxy)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclo sporin.

[0077] In another aspect, the present invention provides a pharmaceutical composition comprising at least one compound
described herein and a pharmaceutically-acceptable carrier or diluent.

[0078] In a further aspect, the present invention provides a compound for use in treating or preventing a viral infection, hepatitis
C virus infection or HIV infection in a mammalian species.
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Methods of Preparation

[0079] In certain embodiments, the compound of formulae (I) and (Il) can be prepared by treating cyclosporin A or an analog
thereof with a base (e.g., LDA) to form a sarcosine enolate at 3-position, and then CO2 gas is introduced to yield carboxylic acid-
3-cyclosporin. After formation of its corresponding methyl ester and reduction of the methyl ester side chain to alcohal, its
mesylate or chloride can be produced by treatment with MsCl in dichloromethane solution. Both of mesylate and chloride can be
converted to methylene on the sarcosine by treatment with a base (e.g., NaH). When sulfur nuclectrophile is used for 1,4-addition
reaction on the methylene group, the methylene sulfur ether chain with S-conformation can be formed on the sarcosine of
position 3 as novel anti-viral cyclosporine derivatives. For example:
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[0080] In certain embodiments, the above resulting alcohol can be converted to its methylene oxygen ether side chain to form
new anti-viral cyclosporine derivatives. For example:

Scheme 2

[0081] In Schemes 1-2 above, the symbols have the same meaning as defined in the claims and throughout the specification,
unless otherwise noted.

[0082] In certain other embodiments, the compound of formula (lla) or (llla) can be obtained according to the procedures
described herein.

Pharmaceutical Compositions

[0083] This invention also provides a pharmaceutical composition comprising at least one of the compounds as described herein
or a pharmaceultically-acceptable salt or solvate thereof, and a pharmaceutically-acceptable carrier.

[0084] The phrase "pharmaceutically-acceptable carrier" as used herein means a pharmaceutically-acceptable material,
composition or vehicle, such as a liquid or solid filler, diluent, excipient, solvent or encapsulating material, involved in carrying or
transporting the subject pharmaceutical agent from one organ, or portion of the body, to another organ, or portion of the body.
Each carrier must be "acceptable” in the sense of being compatible with the other ingredients of the formulation and not injurious
to the patient. Some examples of materials which can serve as pharmaceutically-acceptable carriers include: sugars, such as
lactose, glucose and sucrose; starches, such as corn starch and potato starch; cellulose, and its derivatives, such as sodium
carboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc; excipients, such as cocoa
butter and suppository waxes; oils, such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive oil, corn oil and soybean ail;
glycols, such as butylene glycol; polyols, such as glycerin, sorbitol, mannitol and polyethylene glycol; esters, such as ethyl oleate
and ethyl laurate; agar; buffering agents, such as magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-free
water; isotonic saline; Ringer's solution; ethyl alcohol; phosphate buffer solutions; and other non-toxic compatible substances
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employed in pharmaceutical formulations.

[0085] As set out above, certain embodiments of the present pharmaceutical agents may be provided in the form of
pharmaceutically-acceptable salts. The term "pharmaceutically-acceptable salt”, in this respect, refers to the relatively non-toxic,
inorganic and organic acid addition salts of compounds of the present invention. These salts can be prepared in situ during the
final isolation and purification of the compounds of the invention, or by separately reacting a purified compound of the invention in
its free base form with a suitable organic or inorganic acid, and isolating the salt thus formed. Representative salts include the
hydrobromide, hydrochloride, sulfate, bisulfate, phosphate, nitrate, acetate, valerate, oleate, palmitate, stearate, laurate,
benzoate, lactate, phosphate, tosylate, citrate, maleate, fumarate, succinate, tartrate, napthylate, mesylate, glucoheptonate,
lactobionate, and laurylsulphonate salts and the like. (See, for example, Berge et al., (1977) "Pharmaceutical Salts", J. Pharm.
Sci. 66:1-19).

[0086] The pharmaceutically acceptable salts of the subject compounds include the conventional nontoxic salts or quaternary
ammonium salts of the compounds, e.g., from non-toxic organic or inorganic acids. For example, such conventional nontoxic salts
include those derived from inorganic acids such as hydrochloride, hydrobromic, sulfuric, sulfamic, phosphoric, nitric, and the like;
and the salts prepared from organic acids such as acetic, butionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic,
palmitic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicyclic, sulfanilic, 2-acetoxybenzoic, fumaric, toluenesulfonic,
methanesulfonic, ethane disulfonic, oxalic, isothionic, and the like.

[0087] In other cases, the compounds of the present invention may contain one or more acidic functional groups and, thus, are
capable of forming pharmaceutically-acceptable salts with pharmaceutically-acceptable bases. The term "pharmaceutically-
acceptable salts" in these instances refers to the relatively non-toxic, inorganic and organic base addition salts of compounds of
the present invention. These salts can likewise be prepared in sifu during the final isolation and purification of the compounds, or
by separately reacting the purified compound in its free acid form with a suitable base, such as the hydroxide, carbonate or
bicarbonate of a pharmaceutically-acceptable metal cation, with ammonia, or with a pharmaceutically-acceptable organic primary,
secondary or tertiary amine. Representative alkali or alkaline earth salts include the lithium, sodium, potassium, calcium,
magnesium, and aluminum salts and the like. Representative organic amines useful for the formation of base addition salts
include ethylamine, diethylamine, ethylenediamine, ethanolamine, diethanolamine, piperazine and the like. (See, for example,
Berge et al., supra)

[0088] Wetting agents, emulsifiers and lubricants, such as sodium lauryl sulfate, magnesium stearate, and polyethylene oxide-
polybutylene oxide copolymer as well as coloring agents, release agents, coating agents, sweetening, flavoring and perfuming
agents, preservatives and antioxidants can also be present in the compositions.

[0089] Formulations of the present invention include those suitable for oral, nasal, topical (including buccal and sublingual),
rectal, vaginal and/or parenteral administration. The formulations may conveniently be presented in unit dosage form and may be
prepared by any methods well known in the art of pharmacy. The amount of active ingredient which can be combined with a
carrier material to produce a single dosage form will vary depending upon the host being treated and the particular mode of
administration. The amount of active ingredient, which can be combined with a carrier material to produce a single dosage form
will generally be that amount of the compound which produces a therapeutic effect. Generally, out of 100%, this amount will range
from about 1% to about 99% of active ingredient, preferably from about 5% to about 70%, most preferably from about 10% to
about 30%.

[0090] Methods of preparing these formulations or compositions include the step of bringing into association a compound of the
present invention with the carrier and, optionally, one or more accessory ingredients. In general, the formulations are prepared by
uniformly and intimately bringing into association a compound of the present invention with liquid carriers, or finely divided solid
carriers, or both, and then, if necessary, shaping the product.

[0091] Formulations of the invention suitable for oral administration may be in the form of capsules, cachets, pills, tablets,
lozenges (using a flavored basis, usually sucrose and acacia or tragacanth), powders, granules, or as a solution or a suspension
in an aqueous or non-aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion, or as an elixir or syrup, or as pastilles
(using an inert base, such as gelatin and glycerin, or sucrose and acacia) and/or as mouth washes and the like, each containing
a predetermined amount of a compound of the present invention as an active ingredient. A compound of the present invention
may also be administered as a bolus, electuary or paste.

[0092] In solid dosage forms of the invention for oral administration (capsules, tablets, pills, dragees, powders, granules and the

like), the active ingredient is mixed with one or more pharmaceutically-acceptable carriers, such as sodium citrate or dicalcium
phosphate, and/or any of the following: fillers or extenders, such as starches, lactose, sucrose, glucose, mannitol, and/or silicic
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acid; binders, such as, for example, carboxymethylcellulose, alginates, gelatin, polyvinyl pyrrolidone, sucrose and/or acacia;
humectants, such as glycerol; disintegrating agents, such as agar-agar, calcium carbonate, potato or tapioca starch, alginic acid,
certain silicates, sodium carbonate, and sodium starch glycolate; solution retarding agents, such as paraffin; absorption
accelerators, such as quaternary ammonium compounds; wetting agents, such as, for example, cetyl alcohol, glycerol
monostearate, and polyethylene oxide-polybutylene oxide copolymer; absorbents, such as kaolin and bentonite clay; lubricants,
such a talc, calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl sulfate, and mixtures thereof; and
coloring agents. In the case of capsules, tablets and pills, the pharmaceutical compasitions may also comprise buffering agents.
Solid compositions of a similar type may also be employed as fillers in soft and hard-filled gelatin capsules using such excipients
as lactose or milk sugars, as well as high molecular weight polyethylene glycols and the like.

[0093] A tablet may be made by compression or molding, optionally with one or more accessory ingredients. Compressed tablets
may be prepared using binder (for example, gelatin or hydroxybutylmethyl cellulose), lubricant, inert diluent, preservative,
disintegrant (for example, sodium starch glycolate or cross-linked sodium carboxymethyl cellulose), surface-active or dispersing
agent. Molded tablets, may be, made by molding in a suitable machine a mixture of the powdered compound moistened with an
inert liquid diluent.

[0094] The tablets, and other solid dosage forms of the pharmaceutical compositions of the present invention, such as dragees,
capsules, pills and granules, may optionally be scored or prepared with coatings and shells, such as enteric coatings and other
coatings well known in the pharmaceutical-formulating art. They may also be formulated so as to provide slow or controlled
release of the active ingredient therein using, for example, hydroxybutylmethyl cellulose in varying butortions to provide the
desired release profile, other polymer matrices, liposomes and/or microspheres. They may be sterilized by, for example, filtration
through a bacteria-retaining filter, or by incorporating sterilizing agents in the form of sterile solid compositions, which can be
dissolved in sterile water, or some other sterile injectable medium immediately before use. These compositions may also
optionally contain opacifying agents and may be of a composition that they release the active ingredient(s) only, or preferentially,
in a certain portion of the gastrointestinal tract, optionally, in a delayed manner. Examples are embedding compositions, which
can be used include polymeric substances and waxes. The active ingredient can also be in micro-encapsulated form, if
apbutriate, with one or more of the above-described excipients.

[0095] Liquid dosage forms for oral administration of the compounds of the invention include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups and elixrs. In addition to the active ingredient, the liquid dosage forms
may contain inert diluents commonly used in the art, such as, for example, water or other solvents, solubilizing agents and
emulsifiers, such as ethyl alcohol, isobutyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, butylene
glycol, 1,3-butylene glycol, oils (in particular, cottonseed, groundnut, corn, germ, olive, castor and sesame oils), glycerol,
tetrahydrofuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and mixtures thereof. Additionally, cyclodextrins,
e.g., hydroxybutyl-.beta.-cyclodextrin, may be used to solubilize compounds.

[0096] Besides inert diluents, the oral compositions can also include adjuvants such as wetting agents, emulsifying and
suspending agents, sweetening, flavoring, coloring, perfuming and preservative agents.

[0097] Suspensions, in addition to the active compounds, may contain suspending agents as, for example, ethoxylated isostearyl
alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar
and tragacanth, and mixtures thereof.

[0098] Formulations of the pharmaceutical compositions of the invention for rectal or vaginal administration may be presented as
a suppository, which may be prepared by mixing one or more compounds of the invention with one or more suitable nonirritating
excipients or carriers comprising, for example, cocoa butter, polyethylene glycol, a suppository wax or a salicylate, and which is
solid at room temperature, but liquid at body temperature and, therefore, will melt in the rectum or vaginal cavity and release the
active pharmaceutical agents of the invention.

[0099] Formulations of the present invention which are suitable for vaginal administration also include pessaries, tampons,
creams, gels, pastes, foams or spray formulations containing such carriers as are known in the art to be apbutriate.

[0100] Dosage forms for the topical or transdermal administration of a compound of this invention include powders, sprays,
ointments, pastes, creams, lotions, gels, solutions, patches and inhalants. The active compound may be mixed under sterile

conditions with a pharmaceutically-acceptable carrier, and with any preservatives, buffers, or butellants which may be required.

[0101] The ointments, pastes, creams and gels may contain, in addition to an active compound of this invention, excipients, such
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as animal and vegetable fats, oils, waxes, paraffins, starch, tragacanth, cellulose derivatives, polyethylene glycols, silicones,
bentonites, silicic acid, talc and zinc oxide, or mixtures thereof.

[0102] Powders and sprays can contain, in addition to a compound of this invention, excipients such as lactose, talc, silicic acid,
aluminum hydroxide, calcium silicates and polyamide powder, or mixtures of these substances. Sprays can additionally contain
customary butellants, such as chlorofluorohydrocarbons and volatile unsubstituted hydrocarbons, such as butane and butane.

[0103] Transdermal patches have the added advantage of providing controlled delivery of a compound of the present invention
to the body. Such dosage forms can be made by dissolving, or dispersing the pharmaceutical agents in the buter medium.
Absorption enhancers can also be used to increase the flux of the pharmaceutical agents of the invention across the skin. The
rate of such flux can be controlled, by either providing a rate controlling membrane or dispersing the compound in a polymer
matrix or gel.

[0104] Ophthalmic formulations, eye ointments, powders, solutions and the like, are also contemplated as being within the scope
of this invention.

[0105] Pharmaceutical compositions of this invention suitable for parenteral administration comprise one or more compounds of
the invention in combination with one or more pharmaceutically-acceptable sterile isotonic agueous or nonaqueous solutions,
dispersions, suspensions or emulsions, or sterile powders which may be reconstituted into sterile injectable solutions or
dispersions just prior to use, which may contain antioxidants, buffers, bacteriostats, solutes which render the formulation isotonic
with the blood of the intended recipient or suspending or thickening agents.

[0106] In some cases, in order to prolong the effect of a drug, it is desirable to slow the absorption of the drug from
subcutaneous or intramuscular injection. This may be accomplished by the use of a liquid suspension of crystalline or amorphous
material having poor water solubility. The rate of absorption of the drug then depends upon its rate of dissolution, which, in turn,
may depend upon crystal size and crystalline form. Alternatively, delayed absorption of a parenterally-administered drug form is
accomplished by dissolving or suspending the drug in an oil vehicle. One strategy for depot injections includes the use of
polyethylene oxide-polybutylene oxide copolymers wherein the vehicle is fluid at room temperature and solidifies at body
temperature.

[0107] Injectable depot forms are made by forming microencapsule matrices of the subject compounds in biodegradable
polymers such as polylactide-polyglycolide. Depending on 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 injectable formulations are also prepared by entrapping the drug in liposomes or microemulsions, which
are compatible with body tissue.

[0108] When the compounds of the present invention are administered as pharmaceuticals, to humans and animals, they can be
given per se or as a pharmaceutical composition containing, for example, 0.1% to 99.5% (more preferably, 0.5% to 90%) of active
ingredient in combination with a pharmaceutically acceptable carrier.

[0109] The compounds and pharmaceutical compositions of the present invention can be employed in combination therapies,
that is, the compounds and pharmaceutical compositions can be administered concurrently with, prior to, or subsequent to, one or
more other desired therapeutics or medical procedures. The particular combination of therapies (therapeutics or procedures) to
employ in a combination regimen will take into account compatibility of the desired therapeutics and/or procedures and the
desired therapeultic effect to be achieved. It will also be appreciated that the therapies employed may achieve a desired effect for
the same disorder (for example, the compound of the present invention may be administered concurrently with another anti-HCV
agent), or they may achieve different effects (e.g., control of any adverse effects).

[0110] The compounds of the invention may be administered intravenously, intramuscularly, intraperitoneally, subcutaneously,
topically, orally, or by other acceptable means. The compounds may be used to treat arthritic conditions in mammals (i.e.,
humans, livestock, and domestic animals), birds, lizards, and any other organism, which can tolerate the compounds.

[0111] The invention also provides a pharmaceutical pack or kit comprising one or more containers filled with one or more of the
ingredients of the pharmaceutical compositions of the invention. Optionally associated with such container(s) can be a notice in
the form prescribed by a governmental agency regulating the manufacture, use or sale of pharmaceuticals or biological products,

which notice reflects approval by the agency of manufacture, use or sale for human administration.

[0112] The representative examples which follow are intended to help illustrate the invention, and are not intended to, nor should
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they be construed to, limit the scope of the invention. Indeed, various modifications of the invention and many further
embodiments thereof, in addition to those shown and described herein, will become apparent to those skilled in the art from the
full contents of this document, including the examples which follow and the references to the scientific and patent literature cited
herein. The following examples contain important additional information, exemplification and guidance which can be adapted to
the practice of this invention in its various embodiments thereof.

Examples

Example 1 - (this example relates to the synthesis of intermediate) [a-Methoxycarbonyl-Sar]-3-cyclosporin

[0113]
—N C N OH OCH;
(3) M
‘ oH :o CH3| [<E c o
, - o — K CO: H, N
C N~ C N C N C N C‘U\ C N- C N C
S T I S T l H
CG3H111N11014 Ce,,HHgNHOM
Exact Mass: 1245.83 Exact Mass: 1259.85
Mol. Wit.: 1246.62 Mol. Wt.: 1260.65

[0114] [a-Carboxy-sar]-3-cyclosporin (5.00 g, 4.01 mmol) was dissolved in 30 ml N,N-dimethylformamide. lodomethane (2.85 g,
20.10 mmol) and potassium carbonate (1.38 g, 10.00 mmol) were added. The mixture was stirred at room temperature for 2
hours. Then 60 ml of ethyl acetate and 60 ml of water were added and the mixture was separated. The ethyl acetate layer was
washed with brine, dried over magnesium sulfate and evaporated under reduced pressure to give 5.32 g of crude product, which
was directly used for the next step without purification (yield: ~ 100%) [Molecular Formula: Cg4H{13N11014; Exact Mass: 1259.85;

MS (m/z): 1260.7 (M+1)*, 1282.7 (M+Na)™; TLC Rt 0.55 (dichloromethane/methanol = 9/1)].

Example 2 - (this example relates to the synthesis of intermediate) [(R)-a-Hydroxymethyl-Sar]-3-cyclosporin

[0115]

[
N H lI } —fc N‘(U\OCHg NaBH —/Sfc I\‘IICN c —G'

-~
® W ’?‘ . N7
NaBHs o=¢ o
|

HN* o sl Hy o H poow N
c Nc NC NC NC—U\ c N-C Nc N—C.N—CJ\/k
a j o E Y O G O
C64H113N11014 CsaHmNMOn

Exact Mass: 1259.85 Exact Mass: 1231.85

Mol. Wt.: 1260.65 Mol. Wt.: 1232.64

[0116] [a-Methoxycarbonyl-Sar]-3-cyclosporin (2.00 g, 1.59 mmol) was dissolved in tetrahydrofuran (30 ml). Cesium chloride
(1.33 g) and sodium borohydride (0.60 g, 15.89 mmol) were added in portions. The 30 ml of methanol was added dropwise to the
mixture over 2 hours. After addition, the mixture was stirred at room temperature overnight. Most solvent was then evaporated
under reduced pressure. Ethyl acetate (50 ml) and water (50 ml) were added. The ethyl acetate layer was separated and washed
with brine, dried over magnesium sulfate and evaporated under reduced pressure to give 1.99 g of crude product, which was
purified by on silica gel column with dichloromethane/methanol (from 100:0 to 95:5) to give the 1.50 g of pure product (yield: 76%)

[Molecular Formula: Cg3H{13N11013; Exact Mass: 1231.85; MS (m/z): 1232.7 (M+1)*, 1254.7 (M+Na)™].

Example 3 - (this example relates to the synthesis of intermediate

[a-Methylmethanesulfonate-Sar]-3-cyclosporin
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[0117]
]

|
HO,,
Ag () I QW<
*N CN CN CN CN OH 7!\[1 C CN CN(3OM5
0=C O H C

:O __MsCl
— TEA 2hrs
HN N( ) HN
CTNC NC NC NCJ\)\ CTNC NC J\)\
<HH I I
CG3H113N11013 C54HWNHO|RS
Exact Mass: 1231.85 Exact Mass: 1309.83
Mol. Wt.: 1232.64 Mol. Wt.: 1310.73

[0118] To a solution of [a-hydroxymethyl-Sar]-3-cyclosporin (30 mg, 0.024 mmol) in methylene chloride (2 ml) at 0 °C were
added triethylamine (52.8 pl, 0.38 mmol), and methanesulfonyl chloride (23 mg, 0.20 mmol). The mixture was stirred at room
temperature for two hours. Then reaction mixture was washed with brine, dried over magnesium sulfate and evaporated under
reduced pressure to give 33 mg of crude product, which was directly used in next step reaction without further purification

[Molecular Formula: CgqHq15N11015S; Exact Mass: 1309.83; MS (m/z): 1310.7 (M+1)*].

Example 4 - (this example relates to the synthesis of intermediate

[a-Chlorome thyl-Sar]-3-cyclosporin

[0119]
_)Nlc o }‘ Jf o _)Nlc I O }\Jf g
Bt o —r\ MsCl _L 5|<1,5;.
m
N— TEA overnight o
CTN CT ‘N C;EN C—U\ CTN CTN c N CIN CJ\)\
CBBHMBNMO'\S CesHﬁz‘C'NnOu
Exact Mass: 1231.85 Exact Mass: 1249.82
Mol W - 1232 B4 Mal. Wt.: 1251.08

[0120] To a solution of [a-hydroxymethyl-Sar]-3-cyclosporin (30 mg, 0.024 mmol) in methylene chloride (2 ml) at 0 °C were
added triethylamine (52.8 pL, 0.384 mmol, 16 equivalents) and methanesulfonyl chloride (23 mg, 0.20 mmol). The mixture was
stirred at room temperature overnight. Then the reaction mixture was washed with brine, dried over magnesium sulfate and
evaporated under reduced pressure to give 30 mg of crude product, which was directly used in next step reaction without further

purification [Molecular Formula: CggHq12CIN11012; Exact Mass: 1249.82; MS (m/z): 1250.7 (M+1)*, 1272.9 (M+Na)*].

Example 5 - (this example relates to the synthesis of intermediate

[a-Methylene-Sar]-3-cyclosporin

[0121]
|

t _/ f HOW j
} 3 { DH AH bH !
—N c N c Ny S~ N c N —N—G-N—Eg-N—EeN—Ec-N—F)
(o]

®R

) i
g0 NaH ot © o gy o
m; > |
HY N—
el _](\4)J\ g 12 e
SN c N c g & ——N-C—N-C—N-C N—CJ\/k
0 IE s I
‘T G o) :'l_‘—'l' E a bH \H CI;
CMHM5N11015S CoaHi11N11O12
Exact Mass: 1309.83 R =0OMs, Cl Exact Mass: 1213.84
Mol. Wt.: 1310.73 Mol. Wt.: 1214.62

[0122] To a solution of either [a-methanesulfonatemethyl-Sar]-3-cyclosporin (33 mg, 0.025 mmol) or [a-chloromethyl-Sar]-3-
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cyclosporin (30 mg, 0.025 mmol) in tetrahydrofuran (3 ml) was added sodium hydride (15.3 mg, 60% in oil, 0.38 mmol, 10
equivalents) at 0 °C. The mixture was stirred at 0 °C for one hour and then warmed up to room temperature for 30 minutes. After
removal of solvent, the residue was dissolved in 20 ml of dichloromethane. The dichloromethane layer was washed with 1 N
hydrochloric acid, saturated sodium bicarbonate solution and brine, dried over magnesium sulfate and evaporated under reduced
pressure. The residue was purified by chromatography on silica gel using dichloromethylene/methanal (20/1) to give 16 mg of
product (yield: 54%) [Molecular Formula: Cg3Hq11N11012; Exact Mass: 1213.84; MS (m/z): 1214.7 (M+1)* 1236.7 (M+Na)*; TLC
Rf. 0.55 (ethyl acetate/methanol = 20/1); HPLC RT: 7.0 min. (C8 reverse phase column: 150 mm; acetonitrile/water (0.05%
trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 6

[(S)-(2-(N,N-Dime thylamino)ethylthio)methyl-Sar]-3-cyclosporin (Isomer B) and [(R)-(2-(N,N-
Dimethylamino)e thylthio)methyl-Sar]-3-cyclosporin (Isomer A)

[0123]
|

HO,
)1H N
—N CN C-N

C N C
o ! ™ ) C(zc)) | TEA
| + Hs’\’N -~
Hy- o b CaHay
C N— C N C N C N— k/k Exact Mass 105 061
T T l Mol. Wt.: 105.202
CasH1|1N11012

Exact Mass: 1213.84
Mol. Wt.: 1214.62

I
R II Jf
'+ H H H
—N-t-g-N—F rlu g: N—=C- r\1<ﬁ\s’\’N N c- N ‘\s’\/N

C N
| it i i 3
0=C [e] Q o ( )

L \df O
CTN CTN C IN C—k/k CTN CTN C N C N C—U\
Ce7 H122N120120 Ce7H1 2N1 0128

Exact Mass: 1318.9 Isomer A Exact Mass: 1318.9 |50ﬂ‘l&f B
Mol. Wt.: 1319.82 Mol. Wt.: 1319.82

[0124] To a solution of [a-methylene-Sar]-3-cyclosporine (0.60 g, 0.50 mmol) and 2-(dimethylamino)ethanethiol (0.63 g, 6.00
mmol) in methanol (20 ml) was added triethylamine (0.82 ml, 6.0 mmol). The reaction mixture was stirred overnight at room
temperature. After removal of solvent, the residue was subjected to chromatography using methylene/methanol as eluent to give
035 g of (R)-2-(N,N-dimethylamino)ethylthiomethyl-Sar]-3-cyclosporin  (isomer A) and 020 g of [(S)-2-(N,N-
dimethylamino)ethylthiomethyl-Sar]-3-cyclosporin (isomer B) [Molecular Formula: Cg7H1220N12012S; Exact Mass: 1218.9; MS
(m/z): 1319.80 (M+1)*; TLC Ry 0.20 (ethyl acetate/methanol = 5/1); HPLC RT: 12.55 min. (isomer A) and 13.22 min. (isomer B)

(C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210
nm)].

Example 7

[(S)-(2-(N,N-Die thylamino)ethylthio)me thyl-Sar]-3-cyclosporin (lsomer B) and [(R)-(2-(N,N-
Diethylamino)e thylthio)methyl-Sar]-3-cyclosporin (Isomer A)

[0125]
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|
7)NtLHc rLIc N}C\ N—fc

H
N
)6k " TEA
C—O N
£ HSTNT
CeHsNS
C N- c N ¢ Exact Mass: 133.093
‘TH ﬂ [H Mol. Wt.: 133.255
CosH111M14012

Exact Masa: 1213.84
Mol. Wt.: 1214.62

,)NI1(;N CN};N—CC N{S/\,N\/ )l I }\I \\S/\/N\/

o-¢ 0

C N C N C C N- C N C
\TH F g SR
CooH1o6N 10455 Ceg“w 5N1 058
Exact Mass: 1346.93 Isomer A Exact Mass: 1346.93 Isomer B
Mol. Wit.: 1347.88 Mol. Wit.: 1347.88

[0126] To a solution of [a-methylene-Sar]-3-cyclosporin (0.31 g, 0.25 mmol) and 2-diethylaminoethanethiol (0.40 g, 3.00 mmol)
in methanol (10 ml) was added triethylamine (0.41 ml, 3.00 mmol, 12 equivalents). The reaction mixture was stirred overnight at
room temperature. After removal of solvent, the residue was subjected to chromatography using methylene/methanol as eluent to
yield 020 g of [(R)-2-(N,N-Diethylamino)ethylthiomethyl-Sar]-3-cyclosporin (isomer A) and 0.08 g of [(S)-2-(N,N-
Diethylamino)ethylthiomethyl-Sar]-3-cyclosporin (isomer B) [Molecular Formula: CegHi26N12012S; Exact Mass: 1346.93; MS
(m/2): 1347.80 (M+1)*: TLC R¢ 0.23 (ethyl acetate/methanol = 5/1); HPLC RT: 13.37 min. (isomer A) and 13.91 min. (isomer B)
(C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210
nm)].

Example 8

[(R)-(2-(N,N-Diethylamino)e thoxy)methyl-Sar]-3-cyclosporin

[0127]

! l A } I ; B’/\/N\/ l IH }\ ! H & N
“OH  CeHiaBIN \0/\/ ~
s c

o Mol. Wt.: 180.09 0:-C
_—

H H
N— o H NzOH N— o H
CTN c N o N c N~ CJ\J\ Bu,NBr CTN c N o J\)\
SHH IL( L
CB3H113N11013 CssH|zaN|20|3
Exact Mass: 1231.85 Exact Mass: 1330.96
Mol. Wt.: 1232.64 Mol. Wit.: 1331.81

[0128] To a solution of [(R)-a-hydroxymethyl-Sar]-3-cyclosporin (0.36 g, 0.29 mmol) in benzene (30 ml) were added a solution of
sodium hydroxide (1.20 g, 30 mmol) in water (2 ml), 2-bromo-N,N-diethylethylamine hydrobromide (3.80 g, 14.56 mmol) and tetra-
n-butylammonium bromide(0.20 g, 0.62 mmol). The reaction mixture was stirred at 30 °C for 20 hours. After diluted with ice water,
the mixture was separated. The aqueous layer was extracted with dichloromethane (30 ml). The combined organic layers were
washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by
chromatography (dichloromethane/methanol = 96/4) to give 210 mg of product [Molecular Formula: CggHq26N12013; Exact Mass:
1330.96; MS (m/2): 1331.71(M+1)*; TLC R¢ 0.38 (dichloromethane/methanol = 95/5); HPLC RT: 14.12 min. (C8 reverse phase

column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 9

[(R)-a-(tert-Butoxycarbonylmethoxy)methyl-Sar]-3-cyclosporin
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[0129]
B
Hlij}‘f ’““ﬁ“m}‘f -
*N o c»ll cN CN “OH CeH.1BrO» G N CN
6 Co Mol Wt.: 195.05 0 ©
H N—- 0 —k/k NaOH H N— o H H
CTN C N C N C BuyNBr CTN—C - N—(I? "N—C
“HH T ;E( “H H 7; o]
CosH113N11043 CegH125N11015
Exact Mass: 1231.85 Exact Mass: 1345.92
Mol. Wt.: 1232.64 Mol. Wt.: 1346.78

[0130] To a solution of [(R)-a-hydroxymethyl-Sar]-3-cyclosporin (0.50 g, 0.41 mmol) in benzene (30 ml) were added a solution of
sodium hydroxide (1.00 g, 25.00 mmol) in water (1 ml), t-butyl bromoacetate (3.20 g, 16.41 mmol) and tetra-n-butylammonium
bromide (0.40 g, 1.24 mmol). The mixture was stirred at room temperature for 10 hours. After diluted with ice water, the mixture
was separated. The aqueous layer was extracted with dichloromethane (30 ml). The combined organic layers were washed with
brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(hexane/acetone = 2/1) to give 0.41 g product [Molecular Formula: CegH123N11015; Exact Mass: 1345.92; MS (m/z): 1346.61

(M+1)*: TLC Rg 0.60 (dichloromethane/methanol = 95/5); HPLC RT 18.29 min. (C8 reverse phase column: 250 mm;

acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 10

[(R)-a-(Ethoxycarbonylmethoxy)methyl-Sar]-3-cyclosporin

[0131]
)1 } " }‘
H H H H H
I —‘fc N—l “oH C4H7Br09 —n g: ILIC N—= N—fc N ‘\o’\I(O\/
Mol. Wt 167 =G
I
H' N— o H o H N— NaOH H N— 0

: & J\/k Bu;NBr
SR Wy e cﬁN c 4 CTN c LN CJ\)\
SHH H © o Sl H
Ce3H113N11013 Cs7H119N11015
Exact Mass: 1231.85 Exact Mass: 1317.89
Mol. Wt.: 1232.64 Mol. Wt.: 1318.73

[0132] To a solution of [(R)-a-hydroxymethyl-Sar]-3-cyclosporin (0.35 g, 0.28 mmol) in benzene (15 ml) were added a solution of
sodium hydroxide (0.60 g, 15.00 mmol) in water (1 ml), ethyl bromoacetate (1.60 g, 9.58 mmol) and tetra-n-butylammonium
bromide (0.20 g, 0.62 mmol). The mixture was stirred at room temperature for 10 hours. After diluted with ice water, the mixture
was separated. The aqueous layer was extracted with dichloromethane (15 ml). The combined organic layers were washed with
brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(hexane/acetone = 2/1) to give 0.31 g of product [Molecular Formula: Cg7H119N11015; Exact Mass: 1317.89; MS (m/z): 1318.46

(M+1)*; TLC Rg 0.55 (dichloromethane/methanol = 95/5); HPLC RT: 17.40 min. (C8 reverse phase column: 250 mm;
acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 11

[(R)-a-(Carboxymethoxy)methyl-Sar]-3-cyclosporin

[0133]
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[0134] To a solution of [(R)-a-((tert-butoxycarbonyl)methoxy)methyl-Sar]-3-cyclosporin (0.18 g, 0.13 mmol) in dichloromethane 5
ml were added trifuloroacetic acid (1 ml) and Et3SiH (10 drops). The mixture was stirred at room temperature for 3 hours and

concentrated under reduced pressure. Then dichloromethane (10 ml) and water (10 ml) were added and the mixture was

separated. The dichloromethane layer was dried over magnesium sulfate and evaporated under reduced pressure. The residue

was purified by C-18 chromatography (acetonitrile/water) to give 75 mg of product [Molecular Formula: CgsH115N11015; Exact

Mass: 1289.86; MS (m/z): 1290.56 (M+1)*;

trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 12

[(R)-a-(Carboxymethoxy)methyl-Sar]-3-cyclosporin-sodium salt

[0135]

[
N }‘_f“ o CE“ \'5‘_(”
—N——G-N CN CN CN oy O —N—-G-N -N—CN CN ‘\O’WON"’

ot 0 C o O NaoH o 0O
—_—
H g MeOH — -
N O N [o] H
\ | W |
;CTN c N CLN cJ\/k CTN CTN c N—CI;N—g—k/L
CesH115N11015 C65H114N11N3015
Exact Mass: 1289.86 Exact Mass: 1311.84
Mol. Wt.: 1290.67 Mol. Wt.: 1312.66

HPLC RT: 11.03 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05%

[0136] To a solution of [(R)-a-(carboxymethoxy)methyl-Sar]-3-cyclosporin (30 mg, 0.02 mmol) in methanol (1 ml) was added a
solution of sodium hydroxide (1.00 mg, 0.02 mmol) in water (0.5 ml). The mixture was stirred at room temperature 1 hour and
dried in high vacuum to give 28 mg of product [Molecular Formula: CesH114N11NaO15; Exact Mass: 1311.84; MS (m/z): 1290.56

(M+1-Na)*
temperature: 64 °C; detector: 210 nm)].

Example 13

[(R)-(2-(N,N-Dime thylamino)e thoxy)methyl-Sar]-3-cyclosporin

[0137]
\

|
a™~N < ] H o I H “H
7N C N C N C

C4H10CIN
Mol. Wt.: 107.58 0:¢ 0 o

_—

N— Q n NaOH H N—
CTN CTN ¢ N CLN Ck/k MesNOH CTN CTN g
064H114N10013

Exact Mass: 1230.86
Mol. Wt.: 1231.65

C57H1 2N17013
Exact Mass: 1302.93
Mel. Wt.: 1303.76
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[0138] To a solution of [(R)-a-hydroxymethyl-Sar]-3-cyclosporin (1.03 g, 0.84 mmol) in benzene (50 ml) were added a solution of
sodium hydroxide (1.34 g, 33.47 mmol) in water (1.34 ml), tetramethylammonium hydroxide pentahydrate (3.04 g, 16.73 mmol)
and 2-dimethylaminoethyl chloride hydrochloride (2.41 g, 16.73 mmol). The mixture was stirred at room temperature for 5 days.
Sodium bicarbonate saturated solution (100 ml) was added and the mixture was separated. Then the aqueous layer was
extracted with ethyl acetate (50 ml x 2). The combined organic layers were dried over magnesium sulfate and evaporated under
reduced pressure. After purified on silica gel, 303 mg product was obtained [Molecular Formula: Cg7H12oN12013; Exact Mass:

1302.93; MS (m/2): 1303.70 (M+1)*, 1325.85 (M+Na)*: TLC R 0.36 (dichloromethane/methanol = 9/1); HPLC RT: 18.19 min. (C8

reverse phase column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210
nm)].

Example 14

[(R)-(2-(N-M orpholino)e thoxy)methyl-Sar]-3-cyclosporin

[0139]

o \
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Exact Mass: 1231.85 £ CGQ'\"A‘|24N112:?|29
Mol. Wt.: 1232.64 xact Mass: 1344.94

Mol. Wt.: 1345.79

[0140] To a solution of [(R)-a-hydroxymethyl-Sar]-3-cyclosporin (0.27 g, 0.22 mmol) in benzene (20 ml) were added a solution of
sodium hydroxide (0.70 g, 17.55 mmol) in water (0.70 ml), tetramethylammonium hydroxide pentahydrate (0.80 g, 4.39 mmol) and
2-(4-morpholinyl)ethyl chloride hydrochloride (0.82 g, 4.39 mmol). The mixture was stirred at 30 to 40°C for a week. Sodium
bicarbonate saturated solution (30 ml) was added and then the mixture was separated. The aqueous layer was extracted with
ethyl acetate (25 ml x 2). The combined organic layers were dried over magnesium sulfate and evaporated under reduced
pressure. After purified on silica gel, 56 mg of product was obtained [Molecular Formula: CggH124N12014; Exact Mass: 1344.94;

MS (m/z): LCMS: 1345.72 (M+1)*, 1367.83 (M+Na)*; TLC Rt 0.50 (dichloromethane/methanol = 9/1); HPLG RT: 16.64 min. (C8

reverse phase column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210
nm)].

Example 15

[(R)-(2-(N-Pyrrolidinyl)ethoxy)methyl-Sar]-3-cyclosporin

[0141]
\H H E > H /\,I\D ’ lH | YH E M H
—N—C- l\‘IIC N NIC N “on & —N——c- NIC L N‘(C N \\O’\’NO
bt g CH1zCIN ot & &
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| \/’{
oo ow \Qﬁ'l_/LNaOH cm Nc 19 Nchk
S 1T A S AR b Meation TR 1%/ g
CeaH111N11013 CSQH“Q"N”OH
Exact Mass: 1217.84 Exact Mass: 1328.94

Mol. Wt.: 1218.61 Mol. Wt.:1329.8

[0142] To a solution of [(R)-a-hydroxymethyl-Sar]-3-cyclosporin (0.320 g, 0.26 mmol) in benzene (20 ml) were added a solution
of sodium hydroxide (0.83 g, 20.80 mmol) in water (0.85 ml), tetramethylammonium hydroxide pentahydrate (0.95 g, 5.20 mmol)
and 1-(2-chloroethyl)pyrrolidine hydrochloride (0.88 g, 5.20 mmol). The mixture was stirred at room temperature for a weekend.
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Sodium bicarbonate saturated solution (30 ml) was added and the mixture was separated. The aqueous layer was extracted with
ethyl acetate (25 ml x 2). The combined organic layers were dried over magnesium sulfate and evaporated under reduced
pressure. After purified on silica gel, 103 mg of product was obtained [Molecular Formula: CggH124N12013; Exact Mass: 1328.94;

MS (m/z): 1329.75 (M+1)*, 1351.82 (M+Na)*; TLC Rf. 0.37 (dichloromethane/methanol = 9/1); HPLC RT: 18.94 min. (C8 reverse

phase column: 250 mm; acetonitrile/0.077 % ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 16

[(R)-(2-(N-Piperidinyl)e thoxy)methyl-Sar]-3-cyclosporin

[0143]

J ﬁ 9
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Exact Mass: 1231.85 Exact Mass: 1342.96

Mol. Wt.: 1232.64 Mol. Wt.: 1343.82

[0144] To a solution of [(R)-a-hydroxymethyl-Sar]-3-cyclosporin (0.28 g, 0.22 mmol) in benzene (20 ml) were added a solution of
sodium hydroxide (0.36 g, 9.07 mmol) in water (0.36 ml), tetramethylammonium hydroxide pentahydrate (0.82 mg, 4.53 mmol) and
1-(2-chloroethyl)piperdine hydrochloride (0.83 g, 4.53 mmol). The mixture was stirred at 30 to 40°C for 20 hours. Sodium
bicarbonate saturated solution (30 ml) was added and the mixture was separated. Then the aqueous layer was extracted with
ethyl acetate (25 ml x 2). The combined organic layers were dried over magnesium sulfate and evaporated under reduced
pressure. After purified on silica gel, 121 mg of product was obtained [Molecular Formula: C7oH126N12013; Exact Mass: 1342.96;

MS (m/z): 1343.76 (M+1)*, 1365.83 (M+Na)*; TLC Ry 0.44 (dichloromethane/methanol = 9/1); HPLC RT: 19.26 min. (C8 reverse
phase column: 250 mm; acetonitrile/0.077 % ammonium acetate in water; operation temperature: 64 °C; detector: 210 nmj].

Example 17

[(R)-a-(3,3-Dime thoxypropoxy)methyl-Sar]-3-cyclosporin

[0145]
}‘ O/
H Y f g H \IH f
—N c N==geN 5; N c N SOH  CaH,4BrO, N N . - N—l ~o~A
) c=o Mol. Wt.: 183.04 S
—

Wy - g NaOH H - J\*
CTN c N CLN c Bu,;NBr CTN c N c N CLN ¢
CGBHHZNHO13 CsuH12 Nmom

Exact Mass: 1231.85 Exact Mass: 1333.92

Mol. Wt.: 1232.64 Mol. Wt.:1334.77

[0146] To a solution of [(R)-a-hydroxymethyl-Sar]-3-cyclosporin (0.50 g, 0.41 mmol) in benzene (30 ml) were added a solution of
sodium hydroxde (1.00 g, 25.00 mmol) in water (1 ml), 3-bromopropionaldehyde dimethyl acetal (1.80 g, 10.00 mmol) and tetra-
n-butylammonium bromide (0.20 g, 0.62 mmol). After stirred at room temperature for 10 hours, the mixture was diluted with ice
water and the mixture was separated. The agueous layer was extracted with dichloromethane (20 ml). The combined organic
layers were washed with brine, dried over magnesium sulfate and evaporated under reduced pressure to give 0.48 g crude

product, which was used for next step [Molecular Formula: CggH123N11015; Exact Mass: 1333.92; MS (m/z): 1334.50 (M+1)*].

Example 18
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[(R)-a-(2-F ormylethoxy)methyl-Sar]-3-cyclosporin

[0147]
H | YH E d H | YH : d H

N CNICN CN—(CN ™ ’\/‘o/ N CNICN CN—(CN

el C ¢} o o) c:o TFA o

H H N*
N— DCM N—
CTNC Nc NC NCU\ CTNC NC NC NCU\
S 2 Je 4 T
CesH123N11045 CesH|17N11014

Exact Mass: 1333.92 Exact Mass: 1287.88

Mol. Wt.: 1334.77 Mol. Wt.: 12887

[0148] To a solution of crude [(R)-(3,3-dimethoxypropoxy)methyl-Sar]-3-cyclosporin (0.48 g, 0.36 mmol) in dichloromethane (30
ml) were added trifuloroacetic acid (5 ml) and water (4 ml) at 0 °C. Then the mixture was allowed to warm to room temperature
and stirred for 3 hours. After the mixture was separated, the dichloromethane layer was washed with saturated sodium
bicarbonate solution (20 ml), dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by
chromatography (hexane/acetone = 2/1) to give 0.31 g of product [Molecular Formula: CggH117N11014; Exact Mass: 1287.88; MS

(m/z): 1288.63 (M+1)*].

Example 19

[(R)-(3-(N,N-Dime thylamino)propoxy)methyl-Sar]-3-cyclosporin

[0149]
H 1Y H E M (G H Y H E M
—N—Fc- NIC N 5; ryjfc N0 o N c NIC N c '\.“(C i ‘\o N
oc & 5 co MeQNH
.
H N— (CHg)NBH(OAC); TH' N— O
CTNC NC \ J\J\ CTNC NC NC NCJ\/k
TLETCR Sk
CﬁeH117N110u CsaH124N12013
Exact Mass: 1287.88 Exact Mass: 1316.94

Mol. Wt.: 1288.7 Mol. Wt.:1317.78

[0150] To a solution of [(R)-(2-formylethoxy)methyl-Sar]-3-cyclosporin (0.13 g, 0.10 mmol) in chloroform (5 ml) were added
dimethylamine hydrochloride (0.10 g, 1.22 mmol) and acetic acid (5 drops). After the mixture was stirred at room temperature for
5 minutes, tetramethylammonium triacetoxyborohydride (65 mg, 0.25 mmol) was added in portions and stirring was continued for
1 hour. Then dichloromethane (10 ml) and saturated sodium bicarbonate solution (10 ml) were added and separated. The
organic layer was washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was
purified by chromatography (dichloromethane/methanol = 96/4) to give 89 mg of product [Molecular Formula: CggH124N12013;
Exact Mass: 1316.94; MS (n/2): 1317.64 (M+1)*; TLC Rg 0.39 (dichloromethane/methanol = 95/5); HPLC RT 13.92 min. (C8

reverse phase column: 250 mm:; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210
nm)].

Example 20

[(R)-(3-(N,N-Diethylamino)propoxy)methyl-Sar]-3-cyclosporin

[0151]
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\H|[H E‘[H HIH}[H -~
7N CN CN CN CN o H *N c-N CN CN CN o’\/\)u’\

CH3 sNBH(OAG); ©* ¢ o
\

H N— o EIQNH H N— N
CTN CTN c N C;(HN C—U\ CTN CTN C—Q/ U\
CaeH117N11OM C?UH128N12013

Exact Mass: 1287.88 Exact Mass: 1344.97
Mol. Wt.: 1288.7 Mol. Wt.: 1345.84

[0152] To a solution of [(R)-(2-formylethoxy)methyl-Sar]-3-cyclosporin (100 mg, 0.08 mmol) in chloroform (4 ml) were added
diethylamine (100 mg, 1.37 mmol) and acetic acid (4 drops). After the mixture was stirred at room temperature for 5 minutes,
tetramethylammonium triacetoxyborohydride (50 mg, 0.19 mmol) was added in portions and stirring was continued for 1 hour.
Then dichloromethane (10 ml) and saturated sodium bicarbonate solution (10 ml) were added and the mixture was separated.
The organic layer was washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue
was purified by chromatography (dichloromethane/methanol = 96/4) to give 56 mg of product [Molecular Formula:

C70H128N12013; Exact Mass: 1344.97; MS (m/z): 1345.71 (M+1)*; TLC Rf. 0.40 (dichloromethane/methanol = 95/5); HPLC RT:

14.59 min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C;
detector: 210 nm)].

Example 21

[(R)-(3-(N-M orphlino)propoxy)methyl-Sar]-3-cyclosporin

[0153]
H H
YH E MR G YH } H
*N c NIC N c N—(c N ~o~Ay N NI —‘fc N—I o/\/‘N’\
\ﬂ o C o Morpholine ) .o
H
N~ o (CHs)sNBH(OAG)s N— 0
CTN c N c N c N~ C—U\ CTN c N*(& .,’N*C ,’N*E—U\
<k ' sl Jy 8
CGGH117NHO14 C?UH 26N120|4
Exact Mass: 1287.88 Exact Mass: 1358.95
Mol. Wt.: 1288.7 Mol. Wi.: 1358.82

[0154] To a solution of [(R)-(2-formylethoxy)methyl-Sar]-3-cyclosporin (300 mg, 0.23 mmol) in dichloromethane (15 ml) were
added morpholine (101 mg, 1.16 mmol) and tetramethylammonium triacetoxyborohydride (306 mg, 1.16 mmol). The reaction
mixture was stirred at room temperature for two hours. Then sodium bicarbonate saturated solution (30 ml) and dichloromethane
(15 ml) were added and the mixture was separated. The dichloromethane layer was dried over magnesium sulfate and
evaporated under reduced pressure. After purified on silica gel, 124 mg product was obtained [Molecular Formula:

C70H126N12014; Exact Mass: 1358.95; MS (m/z): 1359.71(M+1)*, 1381.79 (M+Na)*; TLC R¢ 0.40 (dichloromethane/methanol =

9/1); HPLC RT: 14.2 min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation
temperature: 64 °C; detector: 210 nm)].

Example 22

[(R)-(3-(N-Pyrrolidinyl)propoxy)methyi-Sar]-3-cyclosporin

[0155]
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N* (CHz)sNBH(OAC)s o
CTN CTN G J:UN C*k/k CTN ¢ QCLN CJ\)\
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SHH
CasH117N11014 C7UH126N12013
Exact Mass: 1287.88 Exact Mass: 13
Mol. Wt.: 1288.7 Mol. Wt.: 1343 82

[0156] To a solution of [(R)-a-hydroxymethyl-Sar]-3-cyclosporin (315 mg, 0.24 mmol) in dichloromethane (15 ml) were added
pyrrolidine (87 mg, 1.22 mmol) and tetramethylammonium triacetoxyborohydride (322 mg, 1.22 mmol). The reaction mixture was
stirred at room temperature for 2 hours. Then sodium bicarbonate saturated solution (30 ml) and dichloromethane (15 ml) were
added and the mixture was separated. The dichloromethane layer was dried over magnesium sulfate and evaporated under
reduced pressure. After purified on silica gel, 22 mg product was obtained [Molecular Formula: C7oH126N12013; Exact Mass:

1342.96; MS (m/z): 1343.75 (M+1)*, 1365.82 (M+Na)*; TLC Ry, 0.33 (dichloromethane/methanol = 9/1); HPLC RT: 14.3 min. (C8

reverse phase column: 250 mm:; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210
nm)].

Example 23

[(R)-(3-(N-Piperidinyl)propoxy)methyl-Sar]-3-cyclosporin

[0157]

H| H
IH “ - o~
CN C‘ﬁ' CN ehy o H N CN CN CN CN Q |\O
o

0 c 0 Piperidine
\(-ﬁ \ _— w
H o H
N— (CH3)2NBH(OAC);
SO CTN C—QP N c{)\ c_r"‘ CTN G N C:[_t J\)\

SHH C\n HN O. °
MM28™N12M13
CseH117N1101A Exact Mass: 1356.97
Exact Mass: 1287.88 Mol. Wt.: 1357.85
Mol. Wt.: 1288.7 ©

[0158] To a solution of [(R)-(2-formylethoxy)methyl-Sar]-3-cyclosporine (350 mg, 0.27 mmol) in dichloromethane (20 ml) were
added piperidine (115 mg, 1.34 mmol) and tetramethylammonium triacetoxyborohydride (352 mg, 1.34 mmol). The reaction
mixture was stirred overnight at room temperature. Then sodium bicarbonate saturated solution (30 ml) and dichloromethane (15
ml) were added and the mixture was separated. The dichloromethane layer was dried over magnesium sulfate and evaporated
under reduced pressure. After purified on silica gel, 35 mg product was obtained [Molecular Formula: C71H128N12013; Exact

Mass: 1356.97; MS (m/z): 1357.76 (M+1)*, 1379.83 (M+Na)*; TLC Rf 0.36 (dichloromethane/methanol = 9/1); HPLC RT: 14.4

min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C;
detector: 210 nmj].

Example 24 - (this example relates to the synthesis of intermediate)

[a-Carboxy-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0159]
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Exact Mass: 1217.84 Exact Mass: 126
Mol. Wt.: 1218.61 Mol. Wt.: 1262. 62

[0160] To a solution of LDA (2.0 M in tetrahydrofuran, 23 ml, 46 mmol) in tetrahydrofuran (80 ml) at -78°C under nitrogen, [(y-
hydroxy)-N-MeLeu]-4-cyclosporin (4.40 g, 3.61 mmol) in tetrahydrofuran (15 ml) was added over 3 min. After the mixture was
stirred at -78°C for 3 hours, carbon dioxide gas was bubbled into the reaction mixture for 1 hour. Then the mixture was allowed to
warm to room temperature slowly and kept stirring for 3 hours. Most of tetrahydrofuran was evaporated. Dichloromethane (100
ml) and water (50 ml) were added. The PH of the mixture was adjusted to around 5 by adding aqueous citric acid solution. The
mixture was separated and the organic layer was washed with brine, dried over magnesium sulfate and evaporated under
reduced pressure to give 3.20 g of crude product, which was used for next step without purification [Molecular Formula:

Ce3H111N11015; Exact Mass: 1261.83; MS (m/z): 1262.49 (M+1)*].

[0161] [(y-Hydroxy)-N-MelLeu]-4-cyclosporin was prepared by Sebekia benihana biotransformation according to a method
described by Kuhnt M. et al., 1996, Microbial Biotransformation Products of Cyclosporin A, J. Antibiotics, 49 (8), 781.

Example 25 - (this example relates to the synthesis of intermediate)

[a-Methoxycarbonyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0162]
I
s icums R SICE
| H H N | YH H H \
—N C NIC N C N C N OH Mel _N Q‘NIC‘N - C—N = C—N
¢-o _ KGOy o
H F H
N* O N*
CTNC Nc—u CTNC NC Ngu
S ;Q L
C63H111N1101a 064H113N11015
Exact Mass: 1261.83 Exact Mass: 1275.84
Mol. Wt.: 1262.62 Mol. Wt.: 1276.65

[0163] To a mixture of [a-carboxy-Sar]-3-[(y-hydroxy)-N-MelLeu]-4-cyclosporin (3.20 g 2.53 mmol) and potassium carbonate
(1.30 g, 9.40 mmol) in N,N-dimethylformamide (20 ml) was added iodomethane (1.80 g, 12.70 mmol). The mixture was stirred
overnight at room temperature. Dichloromethane (80 ml) and water (50 ml) were added and the mixture was separated. The
dichloromethane layer was washed with water (25 ml) and brine (25 ml), dried over magnesium sulfate and evaporated under
reduced pressure to give crude 3.00 g of product [Molecular Formula: CeqH113N11015; Exact Mass: 1275.84; MS (m/z): 1276.75

(M+1)%].

Example 26 - (this example relates to the synthesis of intermediate)

[(R)-a-Hydroxyme thyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0164]
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Exact Mass: 1275.84 Exact Mass: 1247.85
Mol. Wt.: 1276.65 Mol. Wt.: 1248.64

[0165] To a suspension of [a-methoxycarbonyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (3.00 g, 2.35 mmol) and lithium
chloride (1.50 g, 35.30 mmol) in methanol (100 ml) was added sodium borohydride (2.50 g, 66.10 mmol) in portions. The mixture
was stirred overnight at room temperature. Most of solvent was evaporated under reduced pressure. Dichloromethane (80 ml)
and water (50 ml) were added and the mixture was separated. The dichloromethane layer was washed with brine, dried over
magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 96/4) to give 1.30 g of product [Molecular Formula: CgzH113N11014; Exact Mass: 1247.85; MS

(m/z): 1248.48 (M+1)*; TH NMR spectrum (600 MHz, CDCl3, & in ppm): 0.68 (d, J = 5.4Hz, 3H), 0.80-1.00 (m, 30H), 1.07 (d, J =
6.0Hz, 3H), 1.16 -1.29 (m, 10H), 1.32 (d, J = 7.2Hz, 3H), 1.39-1.46 (m, 2H), 1.59-1.63 (m, 6H), 1.68-1.83 (m, 7H), 2.02-2.11 (m,
4H), 2.31-2.33 (m, 1H), 2.37-2.42 (m, 2H), 2.67 (s, 6H), 3.09 (s, 3H), 3.19 (s, 3H), 3.20 (s, 3H), 3.22 (s, 3H), 3.47 (s, 3H), 3.72-
3.75 (m, 1H), 3.82 (br, 1H), 3.97-3.99 (m, 1H), 4.07-4.10 (m, 1H), 4.50-4.52 (m, 1H), 4.65-4.67 (t, J = 8.4 Hz, 1H), 4.79-4.81 (m,
1H), 4.90-4.95 (m, 2H), 5.00 -5.05 (m, 2H), 5.09 (d, J = 10.8Hz, 1H), 5.30-5.35 (m, 2H), 5.46 (d, J = 6.0Hz, 1H), 5.52-5.53 (m, 1H),
5.66-5.68 (m, 1H), 7.12 (d, J = 7.8Hz, 1H), 7.47 (d, J = 8.4Hz, 1H), 7.60 (d, J = 7.2Hz, 1H), 7.87-7.89 (d, J = 9.6Hz, 1H)].

Example 27 - (this example relates to the synthesis of intermediate)

[a-Methylene-Sar]-3-[(y-hydroxy)-N-Me Leu]-4-cyclosporin

[0166]
| |

nol )1 _C !
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Exact Mass: 1247.85 Exact Mass: 1229.84

Mol. Wt.: 1248.64 Mol. Wt.: 1230.62

[0167] [a-Methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin was prepared according to the method described in Example 4
and 5 [Molecular Formula: CgzHq11N11043; Exact Mass: 1229.84; MS (m/z): 1230.6 (M+1)*, 1252.82 (M+Na)*; TLC R 0.50
(ethyl acetate/methanol = 10/1); HPLC RT. 15.38 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05%
trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm); THNMR spectrum (600 MHz, CDCl3, & in ppm): 0.72 (d, J =

5.4Hz, 3H), 0.84-1.00 (m, 30H), 1.17-1.26 (m, 15H), 1.34 (d, J = 6.0 Hz, 3H), 1.4 -1.47 (m, 2H), 1.59-1.62 (m, 6H), 1.69-1.76 (m,
4H), 1.94-1.99 (m, 1H), 2.09-2.13 (m, 3H), 2.34-2.37 (m, 3H), 2.65(s, 3H), 2.67 (s, 3H), 3.09 (s, 3H)), 3.10 (s, 3H), 3.19 (s, 3H),
3.44 (s, 3H), 3.46 (s, 3H), 3.80 (m, 1H), 3.91 (m, 1H), 4.47-4.50 (m, 1H), 4.68-4.71(t, J = 9.0Hz, 1H), 4.78-4.81 (m, 1H), 4.98-5.02
(m, 2H), 5.06-5.11 (m, 3H), 5.24 (s, 1H), 5.32 (m, 2H), 5.41-5.43 (m, 2H), 5.64-5.66 (m, 1H), 7.1 (d, J = 7.2Hz, 1H), 749 (d, J =
7.2Hz, 1H), 7.7 4 (d, J = 8.4Hz, 1H), 7.84 (d, J = 9.6Hz, 1H)].

Example 28

[(S)-(2-(N,N-Dime thylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Leu]-4-cyclosporin (Isomer B) and [(R)-(2-(N,N-
Dimethylamino)e thylthio)me thyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Isomer A)
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[0168]
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Exact Mass: 1334.9 Isomer A Exact Mass: 1334.9 Isomer B
Mol. Wt.: 1335.82 Mol. Wt.: 1335.82

[0169] [a-Methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.62 g, 0.50 mmol) and 2-(dimethylamino)ethanethiol (0.49 g,
6.00 mmol) were dissolved in methanol (30 ml) followed by adding triethylamine (0.82 ml, 6.00 mmol). The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was subjected to chromatography using
dichloromethane/methanol as eluent to yield 0.41 g of [(R)-(2-(N,N-dimethylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-
4-cyclosporin (isomer A) and 0.18 g of [(S)-(2-(N,N-dimethylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
(isomer B) [Molecular Formula: CgzH122N12013S; Exact Mass: 1334.9; MS (m/z): 1335.7(M+1)*; TLC Rg 0.05 (ethyl
acetate/methanol= 5/1); HPLC RT. 10.88 min.(isomer A) and 11.30 min. (isomer B) (C8 reverse phase column: 250 mm;
acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 29

[(S)-(2-(N,N-Die thylamino)ethylthio)me thyl-Sar]-3-[(y-hydroxy)-N-MeLe u]-4-cyclosporin (lsomer B) and [(R)-(2-(N,N-
Diethylamino)e thylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Leu]-4-cyclosporin (Isomer A)

H H
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Exact Mass: 1362.93 Isomer A Exact Mass: 1362.93 Isomer B
Mol. Wt.: 1363.88 Mol. Wi.: 1363.88

[0171] [o-Methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.31 g, 0.25 mmol) and 2-diethylaminoethanethiol (0.40 g,
3.00 mmol) were dissolved in methanol (30 ml), followed by adding triethylamine (0.41 ml, 3.00 mmol). The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was subjected to chromatography using
dichloromethane/methanol as eluent to yield 0.15 g of [(R)-(2-(N,N-diethylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy-N-MeLeu]-4-
cyclosporin (isomer A) and 0.10 g of [(S)-(2-(N,N-diethylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy-N-MeLeu]-4-cyclosporin
(isomer B) [Molecular Formula: CggHq2eN12013S; Exact Mass: 1362.93; MS (m/z): 1363.75 (M+1)*; TLC R¢ 0.1 (ethyl
acetate/methanol = 5/1); HPLC RT. 11.64 min.(isomer A) and 11.85 min. (isomer B) (C8 reverse phase column: 250 mm;
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acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 30

[(S)-(2-(N-Morpholino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0172]
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Exact Mass: 1229.84 Exact Mass: 1376.91
Mol. Wt.: 1230.62 Mol. Wt.: 1377.86

[0173] To a solution of [o-methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (260 mg, 0.21 mmol) and 2-
morpholinoethanethiol (300 mg, 2.04 mmol) in methanol (30 ml) was added lithium hydroxide (140 mg, 5.83 mmol). The reaction
mixture was stirred at room temperature overnight. Most of solvent was evaporated under reduced pressure. Dichloromethane
(30 ml) and water (30 ml) were added and the mixture was separated. The organic layer was washed with water and brine, dried
over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 97/3) to give 102 mg of product [Molecular Formula: CegH124N12014S; Exact Mass: 1376.91; MS

(m/z): 1399.85 (M+Na)*; TLC Rf: 0.30 (dichloromethane/methanol = 9/1); HPLC RT: 11.03 min. (C8 reverse phase column: 250

mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm); TH NMR spectrum (600
MHz, CDCl3, & in ppm): 0.68 (d, J=6.6Hz, 3 H), 0.79 (d, J = 6.6Hz, 3H), 0.82 (m, 6H,), 0.85 (d, J = 6.6Hz, 3H), 0.88 (d, J = 7.2Hz,
3H), 0.90 (d, J = 6.6Hz, 3H), 0.93 (d, J = 6.6 Hz, 3H), 0.97-1.00 (m, 9 H), 1.08 (d, J=6.6Hz, 3H), 1.21-1.25 (m, 11H), 1.31 (d,
J=7.2Hz, 3H), 1.39-1.47 (m, 2 H), 1.54-1.61 (m, 8H), 1.66-1.70 (m, 2 H), 1.75 (m, 1H), 2.01-2.11 (m, 4 H), 2.36-2.43 (m, 7H), 2.55-
2.59 (m, 2 H), 2.67 (m, 8 H), 2.93-3.04 (m, 2H), 3.10 (s, 3 H), 3.24 (s, 6H), 3.26 (s, 3H), 3.48 (s, 3H), 3.52 (br, 1H), 3.67 (m, 6H),
4.51 (m, 1 H), 4.59 (t, J =8.4Hz, 1H), 4.81 (m, 1 H), 4.94-5.00 (m, 2H), 5.04 (t, J=6.6Hz, 1H), 5.08 (d, J=10.8Hz,1H), 5.27-5.31 (m,
1H), 5.33-5.37 (m, 1H),5.48 (m, 2H), 5.67 (m,1H), 7.14 (d, J=7.8Hz, 1H), 7.49 (d, J=7.8Hz, 1H), 7.64 (d, J=8.4Hz, 1H), 8.11 (d,
J=9.6Hz, 1H)].

Example 31

[(8)-(2-(N-Piperidinyl)ethylthio)me thyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0174]
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CTN c h- c ,N ?U MeOH CTN—ETN—Q N— CJ;N EUOH
SHH [ . SHH fH o
Cesl |111N|1013 Crol l126N120138

Exact Mass: 1229.84 Exact Mass: 1374.93
Mol. Wt.: 1230.62 Mol. Wt.: 1375.89

[0175] [a-Methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.37 g, 0.30 mmol) and 2-(N-piperidino)ethylthiol (0.44 g, 3.00
mmol) were dissolved in methanol (30 ml), followed by adding 10 equivalents of lithium hydroxide. The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was dissolved in dichloromethane (30 ml). The
dichloromethane solution was washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The
residue was purified by flash chromatography using dichloromethane/methanol as eluent to give 0.20 g of product [Molecular

50



DK/EP 2646043 T3

Formula: C7oH126N12013S; Exact Mass: 1374.93; MS (m/z): 1375.65 (M+1)*, 1397.80 (M+Na)*; TLC Rf 0.18 (ethyl
acetate/methanol = 5/1); HPLC RT: 12.09 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid);
operation temperature: 64 °C; detector: 210 nm)].

Example 32

[(S)-(2-(4-Me thyl-N-pipe razinyl)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0176]
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Exact Mass: 1229.84 Exact Mass: 1389.94
Mol. Wt.: 1230.62 Mol. Wt.: 1390.9

[0177] [a-Methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.30 g, 0.24 mmol) and 2-(4-methylpiperazino)ethylthiol (0.42
g, 2.62 mmol) were dissolved in methanal (30 ml), followed by adding 10 equivalents of lithium hydroxide. The mixture was stirred
overnight at room temperature. After removal of solvents, the residue was dissolved in methylene chloride (30 ml). The
dichloromethane solution was washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The
residue was purified by flash chromatography using dichloromethane/methanol as eluent to give 0.22 g of product [Molecular
Formula: C70H127N13013S; Exact Mass: 1389.94; MS (m/z): 1390.9 (M+1)*; TLC Ry 0.08 (ethyl acetate/methanol = 5/1); HPLC
RT: 10.07 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C;
detector: 210 nm)].

Example 33

[(S)-(2-(N-Pyrrolidinyl)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Leu]-4-cyclosporin

[0178]
N>
)1 \E‘ g He ’EL ; } _f
¥ X v NL b e I i NNO
© €0 Mol Wh. 13124
pulAbiEhdt e
LiOH H N
CTN CTN c N CIN ¢ op MeoH CTN cTN C——N~— L _\>(OH
CGZH1MNHO13 CesHuANnOmS %
Exact Mass: 1229.84 Exact Mass: 1360.91

Mol. Wt.: 1230.62 Mol. Wt.: 1361.86

[0179] To a solution of [a-methylene-Sar]-3-[(y-hydroxy)-N-MelLeu]-4-cyclosporin (280 mg, 0.23 mmol) and 2-(N-
pyrrolidinyl)ethanethiol (280 mg, 2.14 mmol) in methanol (30 ml) was added lithium hydroxide (114 mg, 4.75 mmol). The reaction
mixture was stirred overnight at room temperature. Most of solvent was evaporated under reduced pressure. Dichloromethane
(30 ml) and water (30 ml) were added and the mixture was separated. The organic layer was washed with water and brine, dried
over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 96/4) to give 126 mg of product [Molecular Formula: CggH124N12013S; Exact Mass: 1360.91; MS

(m/z): 1361.80 (M+1)*; TLC R 0.23 (dichloromethane/methanol = 95/5); HPLC RT: 11.59 min. (C8 reverse phase column: 250

mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 34
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[(S)-a-(2-Aminoethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0180]
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CeaH111N11013
Exact Mass: 1229.84
Mol. Wt.: 1230.62

CESHﬂSNlZOiSS
Exact Mass: 1306.87
Mol. Wt.: 1307.77

DK/EP 2646043 T3

[0181] [a-Methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.86 g, 0.70 mmol) and 2-aminoethanethiol hydrochloride

(0.80 g, 7.00 mmol) were dissolved in methanol (80 ml), followed by adding 20 equivalents of lithium hydroxide. The mixture was
stirred overnight at room temperature. After removal of solvent, the residue was subjected to the flash chromatography using
dichloromethane/methanol as eluent to give 0.60 g of product [Molecular Formula: CgsH118N12013S; Exact Mass: 1306.87; MS

(m/2): 1307.56(M+1)*, 1329.73 (M+Na)*, TLC R 0.025 (dichloromethane/methanol = 5/1); HPLC RT: 10.97 min. (C8 reverse
phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 35

[(S)-a-(2-(N-Isopropylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0182]
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CesH11gN12013S
Exact Mass: 1306.87
Mol. Wt.: 1307.77

CSSH1 4N1woqgs
Exact Mass: 1348.91
Mal. Wt.: 1349.85

[0183] [(S)-a-(2-(Amino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.31 g, 0.25 mmol) and acetone (0.40 ml)
were dissolved in chloroform (30 ml), followed by adding 2.5 equivalents of tetramethylammonium triacetoxyborohydride in
portions and a few drops of acetic acid. The mixture was stirred at room temperature for two hours. Then the reaction mixture was
washed with saturated sodium bicarbonate solution and brine, dried over magnesium sulfate and evaporated under reduced
pressure. The residue was purified by flash chromatography on silica gel using methylene/methanol as eluent to give 0.25 g of

pure product [Molecular Formula: CggH124N12043S; Exact Mass: 1348.91; MS (m/z): 1349.59 (M+1)*; TLC Rg 0.1 (ethyl

acetate/methanol = 5/1); HPLC RT: 11.97 min.(C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid);
operation temperature: 64 °C; detector: 210 nm)].

Example 36

[(S)-(2-(N-Ethyl-N-isopropylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0184]
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Exact Mass: 1348.91 Exact Mass: 1376.94

Mol. Wt.: 1349.85 Mol. Wt.: 1377.9

[0185] [(8)-(2-(N-Isopropylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (49 mg, 0.034 mmol) and
acetaldehyde (100 pl, 37% in water) were mixed with chloroform (10 ml), followed by adding 2.5 equivalents of
tetramethylammonium triacetoxyborohydride. The mixture was stirred at room temperature for two hours. Then the reaction
mixture was washed with saturated sodium bicarbonate solution and brine, dried over magnesium sulfate and evaporated under
reduced pressure. The residue was purified by flash chromatography on silica gel using dichloromethane/methanol as eluent to
give 37 mg of pure product [Molecular Formula: C7gH{2gN12013S; Exact Mass: 1376.94; MS (m/z): 1377.84 (M+1)*; TLC R 0.15

(ethyl acetate/methanol = 5/1); HPLC RT. 12.36 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic
acid); operation temperature: 64 °C; detector: 210 nm)].

Example 37

[(S)-(2-(N-Isopropyl-N-me thylamino)e thylthio)me thyl-Sar]-3-[(y-hydroxy)-N-Me Leu]-4-cyclosporin

[0186]
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Exact Mass: 13 Exact Mass: 1362.93
Mol. Wit. 1349 85 Mol. Wt.: 1363.88

[0187]  [(S)-(2-(N-Isopropylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (49 mg, 0.034 mmol) and
formaldehyde (100 pl, 37% in water) were mixed with chloroform (10 ml), followed by adding 2.5 equivalents of
tetramethylammonium triacetoxyborohydride. The mixture was stirred at room temperature for two hours. Then the reaction
mixture was washed with saturated sodium bicarbonate solution and brine, dried over magnesium sulfate and evaporated under
reduced pressure. The residue was purified by flash chromatography on silica gel using dichloromethane/methanol as eluent to

give 30 mg of pure product [Molecular Formula: CggHizeNi2013S; Exact Mass: 1362.93; MS (miz): 1363.72(M+1)*,

1385.81(M+Na)*; TLC Rg 0.15 (ethyl acetate/methanol= 5:1); HPLC RT: 12.26 min. (C8 reverse phase column: 250 mm;
acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 38

[(S)-(2-(N,N-Diisobutylamino)e thylthio)me thyl-Sar]-3-[(y-hydroxy)-N-Me Leu]-4-cyclosporin

[0188]
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Exact Mass: 1306.87 Exact Mass: 1418.99
Mol. Wt.: 1307.77 Mol. Wt.: 1419.98

[0189] [(S)-a-(2-Aminoethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (42 mg, 0.032 mmol) and isobutyraldehyde
(15 pl) was dissolved in chloroform (10 ml), followed by adding 2.5 equivalents of tetramethylammonium triacetoxyborohydride in
portions. The mixture was stirred at room temperature for two hours. Then the reaction mixture was washed with saturated sodium
bicarbonate solution and brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified
by flash chromatography on silica gel using dichloromethane/methanol as eluent to give 23 mg of pure product [Molecular

Formula: C73H134N12013S; Exact Mass: 1418.99; MS (m/z): 1419.73(M+1)*, 1441.87(M+Na)*; TLC Ry 0.36 (ethyl

acetate/methanol = 5:1); HPLC RT: 14.46 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid);
operation temperature: 64 °C; detector: 210 nm)].

Example 39

[(S)-(2-(N-Isobutylamino-N-isopropyl)e thylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0190]
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Exact Mass: 1348.91 Exact Mass: 1404.98

Mol. Wt.: 1349.85 Mol. Wt 1405.96

[0191] [(S)-(2-(N-isopropylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin  (0.25 g, 0.20 mmol) and
isobutyraldehyde (91 ul, 10 mmol) were dissolved in chloroform (30 ml), followed by adding 2.5 equivalents of
tetramethylammonium triacetoxyborohydride in portion. The mixture was stirred at room temperature for two hours. Then the
reaction mixture was washed with saturated sodium bicarbonate solution and brine, dried over magnesium sulfate and evaporated
under reduced pressure. The residue was purified by flash chromatography on silica gel using dichloromethane/methanol as

eluent to give 19 mg of pure product [Molecular Formula: C7oH{30N12043S; Exact Mass: 1404.98; MS (m/z): 1405.89 (M+1)*,
1427.94 (M+Na)™; TLC Rf 0.25 (ethyl acetate/methanol = 5/1); HPLC RT: 14.48 min. (C8 reverse phase column: 250 mm;

acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 40

[(S)-(2-(N-Ne opentylamino)e thylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0192]
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[0193] [(S)-(2-(Amino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.45 g, 0.34 mmol) and pivalaldehyde (100
Hl, 37% in water) were mixed with chloroform (50 ml), followed by adding 2.5 equivalents of tetramethylammonium
triacetoxyborohydride. The mixture was stirred at room temperature for two hours. Then the reaction mixture was washed with
saturated sodium bicarbonate solution and brine, dried over magnesium sulfate and evaporated under reduced pressure. The
residue was purified by flash chromatography on silica gel using dichloromethane/methanol as eluent to give 11 mg of pure
product [Molecular Formula: C7gH{2gN12013S; Exact Mass: 1376.94; MS (m/z): 1377.72 (M+1)*, 1399.82 (M+Na)*; TLC R¢ 0.15

(ethyl acetate/methanol = 5/1); HPLC RT. 12.36 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic
acid); operation temperature: 64 °C; detector: 210 nm)].

Example 41

[(S)-(2-(N-M e thyl-N-ne ope ntylamino)e thylthio)me thyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0194]
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Exact Mass: 137694 Exact Mass: 1390.96
Mol. Wt.: 1377.9 Mol. Wt.: 1391.93

[0195]  [(S)-(2-(N-Neopentylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (49 mg, 0.034 mmol) and
formaldehyde (100 pl, 37% in water) were mixed with chloroform (10 ml), followed by adding 2.5 equivalents of
tetramethylammonium triacetoxyborohydride. The mixture was stirred at room temperature for two hours. Then the reaction
mixture was washed with saturated sodium bicarbonate solution and brine, dried over magnesium sulfate and evaporated under
reduced pressure. The residue was purified by flash chromatography on silica gel using dichloromethane/methanol as eluent to

give 31 mg of pure product [Molecular Formula: C71H130N12013S; Exact Mass: 1390.96; MS (m/2): 1391.71 (M+1)*, 1413.86
(M+Na)*; TLC Ry, 0.25 (ethyl acetate/methanol = 5/1); HPLC RT: 13.28 min.(C8 reverse phase column: 250 mm; acetonitrile/water

(0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 42

[(S)-(2-(N-Ethyl-N-ne ope ntylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0196]
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Exact Mass: 1376.94 Exact Mass: 1404.98
Mol. Wt.: 1377.9 Mol. Wt.: 1405.96

[0197]  [(S)-(2-(N-Neopentylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (46 mg, 0.034 mmol) and
acetaldehyde (10 pul, 0.17 mmol) were dissolved in chloroform/methanol, followed by adding 2.5 equivalents of
tetramethylammonium triacetoxyborohydride in portions. The mixture was stirred at room temperature for two hours. Then the
reaction mixture was washed with saturated sodium bicarbonate solution and brine, dried over magnesium sulfate and evaporated
under reduced pressure. The residue was purified by flash chromatography on silica gel using dichloromethane/methanol as

eluent to give 28 mg of product [Molecular Formula: C7oH132N12043S; Exact Mass: 1404.98; MS (m/2): 1405.75 (M+1)*, 1427.95
(M+Na)*; TLC Rg 0.25 (ethyl acetate/methanol = 5/1); HPLC RT 13.65 min. (C8 reverse phase column: 250 mm;

acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 43

[(S)-(3-(N-Piperidinyl)propylthio)me thyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0198]
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Exact Mass: 1229.84 Exact Mass: 1388.94
Mol. Wt.: 1230.62 Mol. Wt.: 1389.91

[0199] To a solution of [a-methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (250 mg, 0.20 mmol) and 3-(N-
piperidinyl)propanethiol (318 mg, 2.00 mmol) in methanol (30 ml) was added lithium hydroxide (96 mg, 4.00 mmol). The reaction
mixture was stirred at room temperature overnight. Then most of solvent was evaporated under reduced pressure.
Dichloromethane (30 ml) and water (30 ml) were added and the mixture was separated. The organic layer was washed with water
and brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 96/4) to give 135 mg of product [Molecular Formula: C71H128N12013S; Exact Mass: 1388.94; MS
(m/z): 1389.84 (M+1)*; TLC Rf: 0.30 (dichloromethane/methanol = 95/5); HPLC RT: 12.19 min. (C8 reverse phase column: 250
mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm); TH NMR spectrum (600
MHz, CDCl3, & in ppm): 0.68 (d, J=6.0Hz, 3H), 0.79 (d, J=6.0Hz, 3H), 0.82-0.86 (m, 9H), 0.88 (d, J=6.6Hz, 3H), 0.91 (d, J=6.6Hz,
3H), 0.93 (d, J=6.6Hz, 3H), 0.97-1.00 (m, 9H), 1.09 (d, J=6.6Hz, 3H), 1.21-1.24 (m, 11H), 1.31-1.46 (m, 8H), 1.53 (m, 5H), 1.61 (m
11H), 1.67-1.70 (m, 2H), 1.74-1.76 (m, 2H), 1.99-2.11 (m, 4H), 2.31-2.35 (m, 4H), 2.37-2.41 (m, 2H), 2.53-2.60 (m, 2H), 2.67 (s,
6H), 2.91-2.98 (m. 2H), 3.09 (s, 3H), 3.24 (s, 6H), 3.26 (s, 3H), 3.48 (s, 3H), 3.56 (m, 1H), 3.65 (m, 1H), 4.51 (m, 1H), 4.58 (,
J=8.4Hz, 1H), 4.81 (m, 1H), 4.94-5.02 (m, 2H), 5.04 (t, J=6.6Hz, 1H), 5.08 (d, J=10.8Hz, 1H), 5.28-5.32 (m, 1H), 5.33-5.37 (m, 1H),
5.49 (m, 2H), 5.67 (dd, J=10.8Hz and 3.6Hz, 1H), 7.14 (d, J=8.4Hz, 1H), 7.49 (d, J=8.4Hz, 1H), 7.64 (d, J=8.4Hz, 1H), 8.09 (d,
J=10.2Hz, 1H)].

Example 44

[(S)-(3-(N-Pyrrolidinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin
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Exact Mass: 1229.84 Exact Mass: 1374.93

Mol. Wt.: 1230.62 Mol. Wt.: 1375.89

[0201] To a solution of [a-methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (213 mg, 0.17 mmol) and 3-(N-
pyrrolidinyl)propanethiol (280 mg, 1.93 mmol) in methanol (25 ml) was added lithium hydroxide (94mg, 3.92 mmol). The reaction
mixture was stirred at room temperature overnight. Then most of solvent was evaporated under reduced pressure.
Dichloromethane (30 ml) and water (30 ml) were added and the mixture was separated. The organic layer was washed with water
and brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 95/5) to give 57 mg of product [Molecular Formula: C7gH126N12013S; Exact Mass: 1374.93; MS

(m/2): 1375.75 (M+1)*; TLC Rf: 0.23 (dichloromethane/methanal = 95/5); HPLC RT: 11.83 min. (C8 reverse phase column: 250
mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 45

[(S)-(3-(N-Morpholino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin
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Exact Mass: 1229.84 Exact Mass: 1390.92
Mol. Wt.: 1230.62 Mal. Wit.: 1391.89

[0203] To the solution of [a-methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (210 mg, 0.17 mmol) and 3-
morpholinopropanethiol (300 mg, 1.86 mmol) in methanol 25 ml was added lithium hydroxide (140 mg, 5.83 mmol). The reaction
mixture was stirred at room temperature overnight. Then most of solvent was evaporated under reduced pressure.
Dichloromethane (30 ml) and water (30 ml) were added and the mixture was separated. The organic layer was washed with water
and brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 97/3) to give 78 mg of product [Molecular Formula: C7gH126N12014S; Exact Mass: 1390.92; MS

(mfz): 1413.77 (M+Na)*: TLC Rf: 0.33 (dichloromethane/methanol = 9/1); HPLC RT: 11.35 min. (C8 reverse phase column: 250

mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm); TH NMR spectrum (600
MHz, CDCl3, & in ppm): 0.68 (d, J=6.0Hz, 3H), 0.79 (d, J=5.4Hz, 3H), 0.82-0.86 (m, 9H), 0.88 (d, J=6.6Hz, 3H), 0.91 (d, J=6.6Hz,
3H), 0.93 (d, J=6.6Hz, 3H), 0.97-1.00 (m, 9H), 1.09 (d, J=6.6Hz, 3H), 1.21-1.24 (m, 11H), 1.31 (d, J=7.2Hz, 3H), 1.38-1.46 (m, 2H),
1.61 (m, 11H), 1.67-1.70 (m, 2H), 1.74-1.76 (m, 2H), 2.03-2.11 (m, 4H), 2.35-2.43 (m, 8H), 2.55-2.63 (m, 2H), 2.67 (s, 6H), 2.91-
2.98 (m. 2H), 3.10 (s, 3H), 3.24 (3, 6H), 3.26 (s, 3H), 3.49 (s, 3H), 3.52 (m, 1H), 3.65-3.67 (m, 5H), 4.51 (m, 1H), 4.59 (t, J=8.4Hz,
1H), 4.81 (m, 1H), 4.94-5.01 (m, 2H), 5.04 (t, J=6.6Hz, 1H), 5.08 (d, J=12Hz, 1H), 5.28-5.30 (m, 1H), 5.33-5.37 (m, 1H), 5.49 (m,
2H), 5.67 (m, 1H), 7.14 (d, J=7.8Hz, 1H), 7.49 (d, J=8.4Hz, 1H), 7.65 (d, J=7.2Hz, 1H), 8.12 (d, J=9.6Hz, 1H)].

Example 46

[(S)-(3-(4-Me thyl-N-piperazinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

57



DK/EP 2646043 T3

[0204]
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Exact Mass: 1229.84 Exact Mass: 1403.96

Mol. Wt.: 1230.62 Mol. Wt.: 1404.93

[0205] [a-Methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.30 g, 0.24 mmol) and 3-(4-methylpiperazino)propylthiol (0.42
g, 2.44 mmol) were dissolved in methanal (25 ml), followed by adding 10 equivalents of lithium hydroxide. The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was purified by flash chromatography using
dichloromethane/methanol as eluent to give 0.20 g of product [Molecular Formula: C71H129N13013S; Exact Mass: 1403.96; MS

(m/2): 1404.9 (M+1)*, 1426.9 (M+Na)*; TLC R¢ 0.10 (ethyl acetate/methanol = 5/1); HPLC RT: 10.07 min. (C8 reverse phase

column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 47

[(S)-(3-(N,N-Dime thylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0206]
)l I }\ SN )l L
N -N g N 9 % Ce HiaNS' NN c N g G- N e N
C:O Mol Wt:119.23 0= &0 1<} C o
HN_ u o YT N— H
MeOH J\)(
C N C N C N C N C C N— C N C N C N C
erH iy 2 @ i T I« OH
CeaH111N11013 CesH124N1 0135
Exact Mass: 1229.84 Exact Mass: 1348.91
Mol. Wit.: 1230.62 Mol. Wt.: 1349.85

[0207] [a-Methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.30 g, 0.24 mmol) and 3-(N,N-dimethyl)propylthiol (0.36 g,
2.40 mmol) were dissolved in methanol (25 ml), followed by adding lithium hydroxide (59 mg, 2.44 mmol). The mixture was stirred
at room temperature overnight. After removal of solvent, the residue was purified by flash chromatography using
dichloromethane/methanol as eluent to give 0.18 g of pure product [Molecular Formula: CggHq24N12013S; Exact Mass: 1348.91;

MS (miz): 1349.70 (M+1)*, 1371.83 (M+Na); TLC Ry 0.15 (ethyl acetate/methanol = 5/1); HPLC RT: 11.53 min. (C8 reverse
phase column: 250 mm; acetonitrilefwater (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nmj].

Example 48

[(S)-(3-(N,N-Die thylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0208]
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Exact Mass: 1229.84 Exact Mass: 1376.94
Mol. Wt.: 1230.62 Mol. Wt.: 13779

[0209] [a-Methylene-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.30 g, 0.24 mmol) and 3-(N,N-dimethyl)propylthiol (0.36 g,
2.44 mmol) were dissolved in methanol (25 ml), followed by adding lithium chloride (59 mg, 2.4 mmol). The mixture was stirred at
room temperature overnight. After removal of solvent, the residue was purified by flash chromatography using
dichloromethane/methanol as eluent to give 0.30 g of product [Molecular Formula: C7gH128N12013S; Exact Mass: 1376.94; MS

(m/z): 1377.90 (M+1)*, 1399.76 (M+Na)*; TLC R¢ 0.17 (ethyl acetate/methanol = 5/1); HPLC RT: 12.06 min. (C8 reverse phase

column: 250 mm:; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 49

[(S)-(3-(N-Ethyl-N-isopropylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0210]
o
| } s i ‘ " }\ H
—N c NIC N(1) i . C & CaHioNS 7/Nlc NIC Ve NIC N e NJ\
C:o Mol Wt 16131 0sC b o
N* o H LiOH H N— 0
CTN ¢ N c N c N- c—u MeOH C—.I—N CTN ¢ N c N- CUOH
A T g
CsaHmNnOw Cr H130N120133
Exact Mass: 1229.84 Exact Mass: 1390.96
Mol. Wt.: 1230.62 Mol. Wt.: 1391.93

[0211] To a solution of [a-methylene-Sar]-3-[(y-hydroxy)-N-MelLeu]-4-cyclosporin (200 mg, 0.16 mmol) and 3-(N-ethyl-N-
isopropylamino)propylthiol (200 mg, 1.25 mmol) in methanol (25 ml) was added lithium hydroxide (89 mg, 3.71 mmol). The
reaction mixture was stirred at room temperature overnight. Then most of solvent was evaporated under reduced pressure.
Dichloromethane (30 ml) and water (30 ml) were added and the mixture was separated. The organic layer was washed with water
and brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 97/3) to give 88 mg of product [Molecular Formula: C71H130N12013S; Exact Mass: 1390.96; MS

(m/z): 1413.81 (M+Na)*; TLC Rf: 0.40 (dichloromethane/methanol = 9/1); HPLC RT: 12.49 min. (C8 reverse phase column: 250

mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nmj].

Example 50 [(R)-(2-(N,N-Die thylamino)e thoxy)me thyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0212]
|

o ) Her
U SO © BT H \[H | SN N
—N CN CN gN *N qN CN CN CN o’\’V
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—
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CTNC NC NC NC—J\X BuaNBr CTNC NC NC NCU
Sh Iw |2
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Exact Mass: 1247.85 Exact Mass: 1346.95
Mol. Wt.: 1248.64 Mol. Wt.: 1347.81

[0213] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-hydroxy)-N-MeLeul-4-cyclosporin (0.25 g, 0.20 mmol) in benzene (30 ml)
were added a solution of sodium hydroxide (1.00 g, 25 mmol) in water (2 ml), 2-bromo-N,N-diethylethylamine hydrobromide (2.80
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g, 10.72 mmol) and tetra-n-butylammonium bromide (0.2 g, 0.62 mmol). The mixture was stirred at 30 °C for 20 hours. Then ice
water (30 ml) was added and the mixture was separated. The aqueous layer was extracted with dichloromethane (25 ml). The
combined organic layers were washed with brine, dried over magnesium sulfate and concentrated under reduced pressure. The
residue was purified by chromatography (dichloromethane/methanol = 96/4) to give 240 mg of product [Molecular Formula:
CeoH126N12014; Exact Mass: 1346.95; MS (m/z): 1347.59 (M+1)*; TLC Rf: 0.41 (dichloromethane/methanol = 9/1); HPLC RT:

12.20 min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C;
detector: 210 nm)].

Example 51

[(R)-(2-(N-Piperidinyl)e thoxy)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0214]

N C N
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YHH H
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Exact Mass: 1247.85 Exact Mass: 1358.95
Mol. Wt.: 1248.64 Mol. Wt: 1359.82
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[0215] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (300 mg, 0.24 mmol) in benzene (15
ml) were added sodium hydroxide (0.38 g. 9.60 mmol), tetramethylammonium hydroxide pentahydrate (0.44 g, 2.40 mmol) and 1-
(2-chloroethyl)piperidine hydrochloride (0.44 g, 2.40 mmol). The mixture was stirred at 30 °C for 36 hours. Then ice water (20 ml)
was added and the mixture was separated. The aqueous layer was extracted with ethyl acetate (20 ml). The combined organic
layers were washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified
by chromatography on silica gel with dichloromethane/methanol (95/5) as eluent to give 100 mg of pure product [Molecular

Formula: C70H126N12014; Exact Mass: 1358.95; MS (m/2): 1359.69 (M+1)*, 138175 (M+Na)*; TLC Rg 0.05

(dichloromethane/methanol = 20/1); HPLC RT: 12.43 min. (C8 reverse phase column: 150 mm; acetonitrile/water (0.05%
trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 52

[(R)-(2-(N-M orpholino)e thoxy)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0216]
E HCl O E
I/\/
H | YH H
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H N- (N N-
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S I%,;IL
Cssl I113N11014 CrgH12aN12 Oh
Exact Mass: 1247.85 Exact Mass: 1360.93
Mol. Wt.: 1248.64 Mol. Wt.: 1361.79

[0217] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.50 g, 0.40 mmol) in benzene (20 ml)
were added sodium hydroxide (0.64 g, 16.00 mmol), tetramethylammonium hydroxide pentahydrate (0.72 g, 4.00 mmol) and 4-(2-
chloroethyl)morphorline hydrochloride (0.74 g, 4.00 mmol). The mixture was stirred at 30 °C for a week. Then ice water (20 ml)
was added and the mixture was separated. The aqueous layer was extracted with ethyl acetate (20 ml). The combined organic
layers were washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified
by chromatography on silica gel with dichloromethane/methanol (95/5) as eluent to give 60 mg of product [Molecular Formula:
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CeoH24N1201s5; Exact Mass: 1360.93; MS (m/z): 1361.63 (M+1)*, 1383.75 (M+Na)™; TLC R¢ 0.10 (dichloromethane/methanol =

5:1); HPLC RT: 11.49 min. (C8 reverse phase column: 150 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation
temperature: 64 °C; detector: 210 nm)].

Example 53

[(R)-(2-(N,N-Dime thylamino)e thoxy)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0218]
c|/\/ ~
e }‘ LGN )1 IH G
- o~ CaH1eCIN -~
N C N C N C N C N OH | Wt.: 107 58 ,é 9 ‘ C N o
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Exact Mass: 1247 .85 Exact Mass: 1318.92
Mol. Wt.: 1248.64 Mol. Wt.: 1319.76

[0219] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.37 g, 0.30 mmol) in benzene (15 ml)
were added sodium hydroxide (0.48 g. 12.00 mmol), tetramethylammonium hydroxide pentahydrate (0.54 g, 3.00 mmol) and 3-
dimethylaminoethyl chloride hydrochloride (0.43 g, 3.00 mmol). The mixture was stirred at 30 °C for 36 hours. Then ice water (20
ml) was added and the mixture was separated. The aqueous layer was extracted with ethyl acetate (20 ml). The combined organic
layers were washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified
by chromatography on silica gel with dichloromethane/methanol (95/5) as eluent to give 90 mg of pure product [Molecular

Formula: Cg7Hi2o0N12014; Exact Mass: 1318.92; MS (m/z):1319.70 (M+1)*, 1341.80 (M+Na)"); TLC R 0.05

(dichloromethane/methanol = 5:1); HPLC RT: 11.43 min. (C8 reverse phase column: 150 mm; acetonitrile/water (0.05%
trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 54

[(R)-(2-(N-Pyrrolidinyl)ethoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0220]
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Exact Mass: 1247.85 Exact Mass: 134494
Mol. Wt.: 1248.64 Mol. Wt.: 1345.79

[0221] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.38 g, 0.30 mmol) in benzene (15 ml)
were added sodium hydroxide (0.48 g, 12.00 mmol), tetramethylammonium hydroxide pentahydrate (0.54 g, 3.00 mmol) and 1-(2-
chloroethyl)pyrrolidine hydrochloride (0.44 g, 3.00 mmol). The mixture was stirred at 30 °C for 36 hours. Then ice water (20 ml)
was added and the mixture was separated. The aqueous layer was extracted with ethyl acetate (20 ml). The combined organic
layers were washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified
by chromatography on silica gel with dichloromethane/methanol (95/5) as eluent to give to give 120 mg of the expected isomer

[Molecular Formula: CggHi24N12014; Exact Mass:1344.94; MS (m/z): 1345.62 (M+1)*, 1367.76 (M+Na)*; TLC R¢ 0.05

(dichloromethane/methanol = 10/1); HPLC RT: 12.09 min. (C8 reverse phase column: 150 mm; acetonitrile/water (0.05%
trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].
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[(R)-a-(2-(1,3-Dioxan-2-yl)e thoxy)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0222]
e 'Jf” D AL ‘!“ 'f‘ oL
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CegH11aN11014 CBQH123N11016
Exact Mass: 1247.85 Exact Mass: 1361.91
Mol. Wt.: 1248.64 Mol. Wt.: 1362.78

DK/EP 2646043 T3

[0223] [(R)-a-Hydroxymethyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (5.00 g, 4.01 mmol) was dissolved in benzene (100 ml).
2-(2-Bromoethyl)-1,3-dioxane (7.82g, 40.10 mmol), tetra-n-butylammonium bromide (0.99 g, 3.09 mmol), sodium hydroxide (3.21
g, 8.02 mmol) and water (3.3 ml) were added. The reaction mixture was stirred at 35 °C for nine hours. And the stirring was

continued overnight at room temperature. Then 50 ml of brine was added and the mixture was separated. The aqueous layer was
extracted with ethyl acetate (25 ml x 2). The combined organic layers were dried over magnesium sulfate and evaporated under
reduced pressure. After purified on silica gel with hexane/acetone as eluent, 1.50 g of product obtained [Molecular Formula:

CegHi23N11046: Exact Mass: 1361.91; (m/2): 1362.64 (M+1)*, 1384.85 (M+Na)*].

Example 56

[(R)-a-(2-Formylethoxy)methyl-Sar]-3-[(y-hydroxy)-N-Me Leu]-4-cyclosporin

[0224]
H
I YH E . /j H H } H
*N CNICN CNICN “/\)‘ CI!IICN CNICN
)3 g
o ) c 0 .
—_—
Hy N— Wy N— O
CTN CTN c N cu CTN C N ¢ N
H —Q/
ngszaNnOwe CS€H117N11015
Exact Mass: 1361.91 Exact Mass: 1303.87
Mol. Wt.: 1362.78 Mol. Wt.: 1304.7

[0225] [(R)-a-(2-(1,3-Dioxan-2-yl)ethoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (1.29 g, 0.95 mmol) was dissolved in
dioxane (25 ml), followed by adding hydrochloric acid solution (1 N, 25 ml). The reaction mixture was stirred overnight at room
temperature. Most of dioxane was evaporated under reduced pressure. Then the aqueous layer was extracted with ethyl acetate
(25 ml x 2). The combined ethyl acetate layers were dried over magnesium sulfate and evaporated under reduced pressure. The
residue was purified on silica gel with hexane/acetone as eluent to give 600 mg of product [Molecular Formula: CggH117N11015;

Exact Mass: 1303.87; MS (m/2): 1304.59 (M+1)*, 1326.78 (M+Na)*; HPLC RT: 14.2 min. (C8 reverse phase column: 250 mm;

acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 57

[(R)-(3-(N-M orpholino)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-Me Leu]-4-cyclosporin
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Exact Mass: 1303.87 Exact Mass: 1374.95
Mol. Wt.: 1304.7 Mol. Wt.: 1375.82

[0227] [(R)-(2-Formylethoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (300 mg, 0.23 mmol) was dissolved in
dichloromethane (15 ml). Morpholine (100 mg, 1.15 mmol) and tetramethylammonium triacetoxyborohydride (302 mg, 1.15 mmol)
were added. The reaction mixture was stirred overnight at room temperature. Then sodium bicarbonate saturated solution (30 ml)
and dichloromethane (15ml) were added and the mixture was separated. The dichloromethane layer was dried over magnesium
sulfate and evaporated under reduced pressure. After purified on silica gel, 105 mg of pure product was obtained [Molecular

Formula: C70H126N12015; Exact Mass: 1374.95; MS (m/2): 1375.70 (M+1)*, 1397.80 (M+Na)*; TLC Rg 0.37

(dichloromethane/methanol = 9/1); HPLC RT: 12.2 min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium
acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 58

[(R)-(3-(N-Pyrrolidinyl)propoxy)me thyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0228]
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Exact Mass: 1303.87 Exact Mass: 1358.95
Mol. Wt.: 1304.7 Mol. Wt.: 1359.82

[0229] [(R)-o-(2-Formylethoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (200 mg, 0.15 mmol) was dissolved in
dichloromethane (15 ml). Pyrrolidine (95 mg, 1.34 mmol) and tetramethylammonium triacetoxyborohydride (353 mg, 1.34 mmol)
were added. The reaction mixture was stirred overnight at room temperature. Then sodium bicarbonate saturated solution (30 ml)
and dichloromethane (15 ml) were added and the mixture was separated. The dichloromethane layer was dried over magnesium
sulfate and evaporated under reduced pressure. After purified on silica gel, 50 mg of pure product was obtained [Molecular

Formula: C7oH12gN{2014; Exact Mass: 135895 MS (miz): 1359.74 (M+1)*, 138179 (M+Na)*; TLC Ry 040

(dichloromethane/methanol = 9/1); HPLC RT: 12.7 min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium
acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 59

[(R)-(3-(N-Piperidinyl)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0230]
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Exact Mass: 1303.87 Exact Mass: 1372.97
Mol. Wt.: 1304.7 Mol. Wt.: 1373.85

[0231] [(R)-a-(2-Formylethoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (200 mg, 0.15 mmol) was dissolved in
dichloromethane (15 ml). Piperidine (114 mg, 1.34 mmol) and tetramethylammonium triacetoxyborohydride (353 mg, 1.34 mmol)
were added. The reaction mixture was stirred overnight at room temperature. Then sodium bicarbonate saturated solution (30 ml)
and dichloromethane (15 ml) were added and the mixture was separated. The dichloromethane layer was dried over magnesium
sulfate and evaporated under reduced pressure. After purified on silica gel, 43 mg of product was obtained [Molecular Formula:

C71H12gN12014; Exact Mass: 1372.97; (m/z: MS (miz): 137379 (M+1)*, 139586 (M+Na)*; TLC Rf 0.27

(dichloromethane/methanol = 9/1); HPLC RT. 17.8 min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium
acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 60

[(R)-(3-(N,N-Dime thylamino)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin

[0232]
\ \

C|/\/\N
H | I“H H 1 H H | I H H ! H -
*l\‘l GG 9 y ¢ ~oH CanCIN NN g{ c; N e~
] oH

G G Nj ; N7
o o Mol. Wt 12161 5:¢ o o CO |
\

LA NP Y o %
C\T: C = Nfg LN*C;@N*E OH CTN CTN C@ IlN C
CeaH113N11014 CeaHuan Ou

Exact Mass: 1247 .85 Exact Mass: 133294

Mol. Wt.: 1248.64 Mol. Wt.: 1333.78

[0233] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (0.38 g, 0.30 mmol) in benzene (15 ml)
were added sodium hydroxide (0.48 g, 12.00 mmol), tetramethylammonia hydroxide (0.54 g, 3.0 mmol) and 3-dimethylaminoethyl
chloride hydrochloride (0.43 g, 3.00 mmol). The mixture was stirred at 30 °C for 36 hours. Then ice water (20 ml) was added and
the mixture was separated. The agueous layer was extracted with ethyl acetate (20 ml). The combined organic layers were
washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by
chromatography on silica gel with dichloromethane/methanol (95/5) as eluent to give to give 70 mg of pure product [Molecular
Formula: CegH124N12014; Exact Mass: 1332.94. MS (m/z2): 1333.64 (M+1)*, 135573 (M+Na)*; TLC Rg 0.04

(dichloromethane/methanol = 5/1); HPLC RT: 11.78 min. (C8 reverse phase column: 150 mm; acetonitrile/water (0.05%
trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 61

[(R)-(3-(N,N-Diethylamino)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-Me Le u]-4-cyclosporin

[0234]
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CoaH113N11014 C70H128N12014
Exact Mass: 1247.85 Exact Mass: 1360.97
Mol. Wt.: 1248.64 Mol. Wt.: 1361.84

[0235] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (250 mg, 0.20 mmol) in benzene (15
ml) were added a solution of sodium hydroxide (400 mg, 10.00 mmol) in water (0.5 ml), 3-diethylaminepropyl chloride
hydrochloride (500 mg, 2.69 mmol) and tetramethylammonium hydroxide pentahydrate (430 mg, 2.41 mmol). The mixture was
stirred at 32 °C for 4 days. Then ice water (30 ml) was added and the mixture was separated. The aqueous layer was extracted
with dichloromethane (50 ml). The combined organic layers were washed with brine, dried over magnesium sulfate and
concentrated under reduced pressure. The residue was purified by chromatography (dichloromethane/methanol = 95/5) to give

120 mg of product [Molecular Formula: C7pH128N12014; Exact Mass: 1360.97; MS (m/z): 1361.72 (M+1)*; TLC Rf: 0.38
(dichloromethane/methanol = 9/1); HPLC RT: 16.71 min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium
acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 62 - (this example relates to the synthesis of intermediate

[(y-(M ethylthio)methoxy)-N-Me Leu]-4-cyclosporin

[0236]
I
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N ‘Hc I S NEC l‘ll I Hc N
N i - B e DMSO
oe & STady § TC(C)) 5 i Tc
= |
\ﬂ_ 9 N | fe) r—|1 JN@X Ac0 HN— r—li | o I-II JN@(
i
o:,cqufEfcﬁNfg .(HN*C;E“Nfg on CTN CTN C‘ngcﬁNfﬁ 0~
CgoHq1qNyq Qg 054HHJNHO|3S
Exact Mass: 1217.84 Exact Mass: 1277.84
Mol. Wt.: 1218.61 Mol. Wt: 1278.73

[0237] To a solution of [(y-hydroxy)-N-MeLeu]-4-cyclosporin (4.50 g, 3.70 mmol) in anhydrous dimethyl sulfoxide (25 ml) was
added acetic anhydride (15 ml). The reaction mixture was stirred at room temperature for 17 hours. After diluted with ethyl acetate
(75 ml), the mixture was washed with saturated sodium bicarbonate water solution and brine, dried over magnesium sulfate and
evaporated under reduced pressure. The residue was purified on silica gel chromatography with dichloromethane/methanol
(98/2) as eluant to give 2.35 g of [(y-methylthio)methoxy-N-Meleu]-4-cyclosporin [Molecular Formula: Cg4Hq15N11013S; Exact

Mass: 1277.84; MS (m/z): 1300.70 (M+Na)*; TLC R 0.30 (dichloromethane/methanol = 95/5); HPLC RT: 19.57 min. (C8 reverse

phase column: 250 mm; acetonitrile/0.077 % ammonium acetate in water; operation temperature: 64 °C; detector: 210 nmj].

Example 63 - (this example relates to the synthesis of intermediate)

[y-(Methoxy)-N-MeLeu]-4-cyclosporin

[0238]
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Exact Mass: 1277.84 Exact Mass: 1231.85
Mol. Wt.: 1278.73 Mol. Wit.: 1232.64

[0239] To a solution of [y-(Methylthio)methoxy-N-MeLeu]-4-cyclosporin (1.20 g, 0.94 mmol) in anhydrous tetrahydrofuran (40 ml)
was added Raney Ni (~ 2 g). The resulting suspension was stirred and heated to 60 °C for 30 minutes and the reaction was
monitored by LC-MS. The reaction mixture was filtered and the filter cake was washed with tetrahydrofuran. The filtrate was
collected and evaporated under reduced pressure. The residue was purified by chromatography using eluant of ethyl
acetate/methanol (97.5/2.5) to give 0.60 g of product [Molecular Formula: Cg3H113N11013; Exact Mass: 1231.85; MS (m/z):
1232.70 (M+1)*; TLC R 0.46 (dichloromethane/methanol = 95/5); HPLC RT: 20.63 min. (C8 reverse phase column: 250 mm;
acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 64 - (this example relates to the synthesis of intermediate)

[a-Carboxy-Sar]-3-[(y-me thoxy)-N-Me Leu]-4-cyclosporin

[0240]

\
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Ce3H113N11013 CG4H113N11015
Exact Mass: 1231.85 Exact Mass: 1275.84
Nol. Wt.: 1232.64 Mol. Wt.: 1276.65

[0241] n-BuLi (2.8 M in tetrahydrofuran/hexane, 5.00 ml, 14.00 mmol) was added to a solution of diisopropylamine (1.44 g, 14.30
mmol) in tetrahydrofuran (30 ml) at -78 °C under nitrogen atmosphere. After the mixture was stirred for one and half hour, a
solution of [y-(methoxy)-N-MeLeu]-4-cyclosporin (1.20 g, 0.97 mmol) in tetrahydrofuran (6 ml) was added slowly. The stirring was
continued at -78 °C for 2 hours. Then carbon dioxide gas was bubbled into the reaction mixture for one hour. The mixture was
allowed to warm to room temperature slowly and stirred for another 3 hours. After most of solvent was evaporated under reduced
pressure, dichloromethane (30 ml) and water (30 ml) were added. The PH of the mixture was adjusted to around 5 by adding
aqueous citric acid. The mixture was separated, and the dichloromethane layer was washed with brine, dried over magnesium
sulfate and concentrated under reduced pressure to give 1.20 g of crude product used for next step [Molecular Formula:

CeaH113N11015; Exact Mass: 1275.84; MS (m/z): 1298.53(M+Na)*].

Example 65 - (this example relates to the synthesis of intermediate)

[a-Methoxycarbonyl-Sar]-3-[(y-me thoxy)-N-Me Leu]-4-cyclosporin

[0242]
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Exact Mass: 1275.84 Exact Mass: 1289.86
Mol. Wt.: 1276.65 Mol. Wt.: 1290.67

[0243] To a mixture of [a-carboxy]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (1.20 g. 0.94 mmol) and potassium carbonate (0.80 g,
5.79 mmol) in N,N-dimethylformamide (25 ml) was added iodomethane (0.80 g, 5.63 mmol). The mixture was stirred at room
temperature overnight. Dichloromethane (75 ml) and water (30 ml) were added and the mixture was separated. The
dichloromethane layer was washed with water (25 ml) and brine (25 ml), dried magnesium sulfate and concentrated under
reduced pressure to give 1.10 g of crude product [Molecular Formula: CesH{15N11015; Exact Mass: 1289.86; MS (m/z):

1312.72(M+Na)*].

Example 66 - (this example relates to the synthesis of intermediate

[(R)-a-Hydroxyme thyl-Sar]-3-[(y-methoxy)-N-Me Le u]-4-cyclosporin

[0244]
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R Ay O
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Exact Mass: 1289.86 Exact Mass: 1261.86
Mol. Wt.: 1290.67 Mol. Wi.: 1262.66

[0245] To a suspension of [a-methoxycarbonyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (1.10 g, 0.85 mmol) and lithium
chloride (1.00 g, 23.53 mmol) in methanol (80 ml) was added sodium borohydride (2.00 g, 52.91 mmol) in portions. The mixture
was stirred at room temperature overnight and concentrated under reduced pressure. Dichloromethane (50 ml) and water (30 ml)
were added and the mixture was separated. The dichloromethane layer was washed with brine, dried over magnesium sulfate and
evaporated under reduced pressure. The residue was purified by chromatography (dichloromethane/methanol = 97/3) to give

310 mg of product [Molecular Formula: CggH115N11014; Exact Mass: 1261.86; MS (m/z): 1262.68 (M+1)*].

Example 67 - (this example relates to the synthesis of intermediate

[a-Methylene-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin

[0246]
)1 O Y \E‘
—N c C N ’c—N C N (3 OH 1. MsCl N c N ’c N {
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—_— ™ |
— HY
c NC Nc —J\4><2N8H ginc NC NC NC
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Ce4H115N11014 Cs«sHmNnOwa

Exact Mass: 1261.86 Exact Mass: 124385

Mol. Wt.: 1262.66 Mol. WA.: 1244.65

[0247] [a-Methylene-Sar]-3-[(y-methoxy)-N-MelLeu]-4-cyclosporin was prepared according to the method described in Example 4
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and 5 [Molecular Formula: CgaH113N11013; Exact Mass: 1243.85; MS (m/z): 1244.57 (M+1)*; TLC R¢ 0.34 (hexane/acetone =

6/1); HPLC RT: 17.10 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifuloroacetic acid), operation
temperature: 64 °C; detector: 210 nm].

Example 68

[(S)-(2-(N,N-Dime thylamino)ethylthio)methyl-Sar]-3-[(y-me thoxy)-N-Me Le u]-4-cyclosporin

[0248]
‘ Hel
DT e A L,
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CTNC NC N Nc—u CTNC N NCJ\X
CaAH113N11013 Csuszanzoms
Exact Mass: 1243.85 Exact Mass: 1348.91

Mol. Wt.: 1244.65 Mol. Wt.: 1349.85

[0249] [a-Methylene-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (0.24 g, 0.19 mmol) and 2-(N,N-dimethylamino)ethylthiol
hydrochloride (0.27 g, 1.91 mmol) was dissolved in methanol (30 ml), followed by adding 20 equivalents of lithium hydroxide. The
mixture was stirred overnight at room temperature. After removal of solvent, the residue was purified by flash chromatography
using methylene chloride/methanol (96/4) as eluent to give 0.11 g of pure product [Molecular Formula: CegH124N12043S; Exact
Mass: 1348.93; MS (m/e): 1349.85 (M+1)*, 1371.81 (M+Na)*; TLC Rg 0.20 (ethyl acetate/methanol (5:1); HPLC RT 12.42 min.

(C8 reverse phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210
nm)].

Example 69

[(8)-(2-(N,N-Die thylamino)ethylthio)me thyl-Sar]-3-[(y-me thoxy)-N-Me Leu]-4-cyclosporin

[0250]
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N
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Exact Mass: 1243.85 Exact Mass: 1376.94
Mol. Wt.: 124465 Mol. Wit.: 1377.9

[0251] To a solution of [a-methylene-Sar]-3-[(y-methoxy)-N-MelLeu]-4-cyclosporin (280 mg, 0.23 mmol) and 2-
diethylaminoethanethiol hydrochloride (570 mg, 3.37 mmol) in methanol (15 ml) was added lithium hydroxide (142 mg, 5.92
mmol). The reaction mixture was stirred overnight at room temperature. Most of solvent was evaporated under reduced pressure.
Dichloromethane (80 ml) and water (30 ml) were added and the mixture was separated. The organic layer was washed with water
and brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 97/3) to give 110 mg of product [Molecular Formula: C7oH128N12013S; Exact Mass: 1376.94; MS

(m/2): 1377.67 (M+1)*; TLC Ry 0.35 (dichloromethane/methanol = 95/5); HPLC RT: 13.17 min. (C8 reverse phase column: 250

mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 70
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[(S)-(2-(N-Pyrrolidinyl)ethylthio)methyl-Sar]-3-[(y-methoxy)-N-M eLe u]-4-cyclosporin

[0252]
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Exact Mass: 1243.85 Exact Mass: 1374.93
Mol. Wt.: 1244.65 Mol. Wt.: 1375.89

[0253] To a solution of [a-methylene-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (230 mg, 0.18 mmol) and 2-(N-
pyrrolidinyl)ethanethiol (340 mg, 2.59 mmol) in methanol (15 ml) was added lithium hydroxide (120 mg, 5.00 mmol). The reaction
mixture was stirred overnight at room temperature. Most of solvent was evaporated under reduced pressure. Dichloromethane
(30 ml) and water (30 ml) were added and the mixture was separated. The organic layer was washed with water and brine, dried
over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 96/4) to give 55 mg of product [Molecular Formula: C7gH126N120138; Exact Mass: 1374.93;, MS
(mfz): 1375.57 (M+1)™; TLC Ry 0.29 (dichloromethane/methanol = 95/5); HPLC RT: 12.90 min. (C8 reverse phase column: 250
mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 71

[(S)-(2-(N-Morpholino)ethylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin

[0254]
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Exact Mass: 1243.85 Exact Mass: 1390.92
Mol. Wt.: 1244.65 Mol. Wt.: 1391.89

[0255] To a solution of [a-methylene-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (250 mg, 0.20 mmol) and 2-
morpholinoethanethiol (260 mg, 1.76 mmol) in methanol (15 ml) was added lithium hydroxide (120 mg, 5.00 mmol). The reaction
mixture was stirred at room temperature overnight. Most of solvent was evaporated under reduced pressure. Dichloromethane
(60 ml) and water (30 ml) were added and the mixture was separated. The organic layer was washed with water and brine, dried
over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 97/3) to give 70 mg of product [Molecular Formula: C7gH126N12014S; Exact Mass: 1390.92; MS

(m/2): 1391.58 (M+1)*; TLC Rf: 0.38 (dichloromethane/methanol = 9/1); HPLC RT: 12.48 min. (C8 reverse phase column: 250
mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 72

[(S)-(3-(N,N-Dime thylamino)propylthio)methyl-Sar]-3-[(y-me thoxy)-N-MeLeu]-4-cyclosporin
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[0256]
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Exact Mass: 1243.85 Exact Mass: 1362.93

Mol. Wt.: 1244.65 Mol. Wt.: 1363.88

[0257] [a-Methylene-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (0.25 g, 0.20 mmol) and 3-(N,N-dimethylamino)propylthiol (0.24
g, 2.00 mmol) were dissolved in methanol (20 ml), followed by adding 10 equivalents of lithium hydroxide. The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was purified by flash chromatography using methylene
chloride/methanol as eluent to give 80 mg of pure product [Molecular Formula: CegH126N12043S; Exact Mass: 1362.93; MS (m/e):

1363.70 (M+1)*. TLC R 0.20 (ethyl acetate/methanol = 10/1); HPLC RT: 12.82 min. (C8 reverse phase column: 250 mm;

acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 73

[(S)-(3~(N,N-Die thylamino)propylthio)methyl-Sar]-3-[(y-methoxy)-N-M e Le u]-4-cyclosporin

[0258]
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Ce4H113N11013 C71H1aoN120138
Exact Mass: 1243.85 Exact Mass: 13590.96
Mol. Wt.: 1244.65 Mol. Wt.: 1391.93

[0259] [a-Methylene-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (0.25 g, 0.20 mmol) and 3-(N,N-diethylamino)propylthiol (0.30
g, 2.00 mmol) were dissolved in methanol (20 ml), followed by adding 10 equivalents of lithium hydroxide. The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was purified by flash chromatography using methylene
chloride/methanal as eluent to give 120 mg of pure product [Molecular Formula: C71H130N12S; Exact Mass: 1390.96; MS (m/e):

1391.64 (M+1)*, 1413.79 (M+Na)*; TLC Rf 0.25 (ethyl acetate/methanol =10/1); HPLC RT: 13.57 min. (C8 reverse phase

column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 74

[(S)-(3-(N-Piperidinyl)propylthio)me thyl-Sar]-3-[(y-me thoxy)-N-Me Le u]-4-cyclosporin

[0260]
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Exact Mass: 1243.85 Exact Mass: 1402.96
Mol. Wt.: 1244.65 Mol. Wt.: 1403.94

70



DK/EP 2646043 T3

[0261] [a-Methylene-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (0.37 g, 0.30 mmol) and 3-(N-piperidino)propylthiol (0.48 g,
3.00 mmol) were dissolved in methanol (30 ml), followed by adding 10 equivalents of lithium hydroxide. The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was purified by flash chromatography using methylene
chloride/methanol as eluent to give 60 mg of pure product [Molecular Formula: C72H130N12043S; Exact Mass: 1402.96; MS (m/e):

1403.69 (M+1)*, 1425 (M+Na)*: TLC: R 0.3 (ethyl acetate/methanol = 10/1); HPLC RT: 13.59 min. (C8 reverse phase column:
250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 75

[(S)-(3-(N-Pyrrolidinyl)propylthio)methyl-Sar]-3-[(y-methoxy)-N-Me Le u]-4-cyclosporin
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Exact Mass: 1243.85
Mol. Wt.: 1244.65

Exact Mass: 1388.94
Mol. Wt.: 1389.91

[0263] To a solution of [a-methylene-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (280 mg, 0.23 mmol) and 3-(N-
pyrrolidinyl)propanethiol (350 mg, 2.41 mmol) in methanol (15 ml) was added lithium hydroxide (120 mg, 5.00 mmol). The reaction
mixture was stirred at room temperature overnight. Then most of solvent was evaporated under reduced pressure.
Dichloromethane (80 ml) and water (25 ml) were added and the mixture was separated. The organic layer was washed with water
and brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 94/6) to give 47 mg of product [Molecular Formula: C71H12gN12043S; Exact Mass: 1388.94; MS

(m/z): 1389.68 (M+1)*; TLC Rf: 0.30 (dichloromethane/methanol = 95/5); HPLC RT: 13.25 min. (C8 reverse phase column: 250
mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 76

[(S)-(3-(N-Morphlino)propylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
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CeaH113N11013
Exact Mass: 1243.85
Mol. Wt.: 1244.65

Cr1H123N120448
Exact Mass: 1404.94
Mol. Wt.: 1405.91

and 3-

[0265] To a solution of [a-Methylene-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (320 mg, 0.26 mmol)
morpholinopropanethiol (600 mg, 3.73 mmol) in methanol (25 ml) was added lithium hydroxide (140 mg, 5.83 mmol). The reaction
mixture was stirred at room temperature overnight. Then most of solvent was evaporated under reduced pressure.
Dichloromethane (60 ml) and water (25 ml) were added and the mixture was separated. The organic layer was washed with water
and brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 97/3) to give 58 mg of product [Molecular Formula: C71H12gN12014S; Exact Mass: 1404.94;, MS
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(m/z): 1405.52 (M+1)*; TLC Rf: 0.39 (dichloromethane/methanol = 9/1); HPLC RT: 15.96 min. (C8 reverse phase column: 250
mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 77

[(R)-(2-(N,N-Diethylamino)e thoxy)methyl-Sar]-3-[(y-methoxy)-N-Me Leu]-4-cyclosporin

[0266]
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c N-C NC \IC.N*C Bu,NBr c NC NC N NCJ\><
SRS WN e g o et S
Co4H115N11014 C7UH128N12014
Exact Mass: 1261.86 Exact Mass: 1360.97
Mol. Wt.: 1262.66 Mol. Wt 1361.84

[0267] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (0.20 g, 0.16 mmol) in benzene (10 ml)
were added a solution of sodium hydroxide (0.48 g, 12.00 mmol) in water (1 ml), 2-bromo-N,N-diethylethylamine hydrobromide
(1.10 g, 4.21 mmol) and tetra-n-butylammonium bromide (0.10 g, 0.31 mmol). The mixture was stirred at 35 °C for 40 hours. Ice
water (10 ml) was added and the mixture was separated. The aqueous layer was extracted with dichloromethane (20 ml). The
combined organic layers was washed with brine, dried over magnesium sulfate and concentrated under reduced pressure. The
residue was purified by chromatography (dichloromethane/methanol = 96/4) to give 36 mg of product [Molecular Formula:
C70H128N12014; Exact Mass: 1360.97; MS (m/z): 1383.74 (M+Na)*; TLC Ry 0.32 (dichloromethane/methanol = 95/5); HPLC RT:
13.66 min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C;
detector: 210 nm); TH NMR spectrum (600 MHz, CDCl3, & in ppm): 0.65(d, J = 4.8Hz, 3H), 0.82 (m, 9H), 0.87 (m, 6H), 0.91 (d, J =
6. Hz, 3H), 0.93 (d, J = 6.0Hz, 3H), 0.98-1.01 (m, 15 H), 1.07 (d, J=6.6Hz, 3H), 1.11(s, 6H), 1.23 (m, 6 H), 1.33 (d, J=7.2 Hz, 3H),
1.39-1.47 (m, 2H), 1.63-1.58 (m, 4H), 1.6 (m, 3H), 1.67-1.75 (m, 3H), 1.98-2.12 (m, 4H), 2.43-2.48 (m, 3H), 2.50-2.54 (m, 4H),
2.60 (t, J=6.0Hz, 2H), 2.67 (s, 3H), 2.68 (s, 3H), 3.07 (s, 3H), 3.10 (s, 3H), 3.12 (s, 3H), 3.24 (s, 3H), 3.26 (s, 3H), 3.48 (m, 4H),
3.52-3.56 (m, 1H), 3.60-3.62 (m, 1H), 3.67-3.70 (m, 1H), 3.80 (m, 1H), 4.06 (t, J=9.6 Hz, 1H), 4.52 (m, 1H), 4.57 (m, 1H), 4.80 (m,
1H), 4.91 (t, J=7.8Hz, 1H), 5.04 (m, 3H), 5.11 (d, J=11.4Hz, 1H), 5.28-5.34 (m, 2 H), 5.50 (d, J=7.2Hz, 1 H), 5.67 (m, 1H), 7.10 (d,
J=7.8Hz 1H), 7.48 (d, J=7.80Hz,1H), 7.58 (d, J=7.2Hz,1H), 7.91 (d, J=10.2Hz,1H)].

Example 78

[(R)-(2-(N,N-Dime thylamino)e thoxy)methyl-Sar]-3-[(y-methoxy)-N-MeLe u]-4-cyclosporin

[0268]

I
7/lec ll\IIC N}‘C\I}IE o~ —N H ljj' }\ _fk(':

\
Y g NTEOH CatioCIN N‘| o
) H ¢o Mol Wt: 10758 0:C o
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CTN CTN c N C N CU CTN C N _|\><
OMe
“HH ) I I% .
CgaH115N11014 065H124N|2O14
Exact Mass: 1261.86 Exact Mass: 1332.94
Mol. Wt.: 1262.66 Mol. Wt.: 1333.78

[0269] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (250 mg, 0.20 mmol) in benzene (20
ml) were added a solution of sodium hydroxide (633 mg, 15.85 mmol) in water (0.70 ml), tetramethylammonium hydroxide
pentahydrate (720 mg, 3.96 mmol) and 2-dimethylaminoethyl chloride hydrochloride (570 mg, 3.96 mmol). The mixture was stirred
at 40 to 50 °C for two days. Sodium hydroxide (633 mg, 15.85 mmol) in water (0.70 ml), tetramethylammonium hydroxide
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pentahydrate (720 mg, 3.96 mmol) and 2-dimethylaminoethyl chloride hydrochloride (570 mg, 3.96 mmol) were added and the
mixture was kept stirring at 40 to 50 °C for ancther two days. Another portion of 2-dimethylaminoethyl chloride hydrochloride (1.14
g, 7.91 mmol) was added and the stirring was continued at 40 to 50 °C for one more day. Sodium bicarbonate saturated solution
(30 ml) was added and the mixture was separated. Then the aqueous layer was extracted with ethyl acetate (25 ml x 2). The
combined organic layers were dried over magnesium sulfate and evaporated under reduced pressure. The residue was dissolved
in ethyl acetate (25 ml). The resulting ethyl acetate phase was washed with acetic acid solution (5 ml in 10 ml water) and sodium
bicarbonate saturated solution (30 ml), dried over magnesium sulfate and evaporated under reduced pressure. After purified on

silica gel, 21 mg product was obtained [Molecular Formula: CggH124N12014; Exact Mass: 1332.94; MS (m/z): 1333.75 (M+1)*,

1355.87 (M+Na)*; TLC R¢ 0.22 (dichloromethane/methanol = 9/1); HPLC RT: 17.3 min. (C8 reverse phase column: 250 mm;
acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)]

Example 79

[(R)-(2-(N-M orphlino)e thoxy)me thyl-Sar]-3-[(y-me thoxy)-N-MeLeu]-4-cyclosporin

[0270]
N
ﬁI}L i I}‘L o
o Nj(s) OH CoHpCINO  —N
&o M T8 o & )
g By IR T
MeqNO
CTN CTN o N CIN ¢ oy C—rN c N G - CEN CU
CSAH‘MENHO’M CvonzaNuOu
Exact Mass: 1261.86 Exact Mass: 1374.95
Mol. Wt.: 1262.66 Mol. Wt.: 1375.82

[0271] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-methoxy)-N-MelLeu]-4-cyclosporin (250 mg, 0.20 mmol) in benzene (20
ml) was added a solution of sodium hydroxide (633 mg, 15.85 mmol) in water (0.70 ml), followed by tetramethylammonium
hydroxide pentahydrate (720 mg, 3.96 mmol) and 2-(4-morpholinyl)ethyl chloride hydrochloride (737 mg, 3.96 mmol). The mixture
was stirred at 40 to 50 °C for two days. Sodium hydroxide (633 mg, 15.85 mmol) in water (0.70 ml), tetramethylammonium
hydroxide pentahydrate (720 mg, 3.96 mmol) and 2-(4-morpholinyl)ethyl chloride hydrochloride (737 mg, 3.96 mmol) were added
and the mixture was kept stirring at 40 to 50 °C for another two days. Another portion of 2-(4-morpholinyl)ethyl chloride
hydrochloride (1.47 g, 7.91 mmol) was added and the stirring was continued at 40 to 50 °C for two more days. Sodium
bicarbonate saturated solution (30 ml) was added and the mixture was separated. Then the aqueous layer was extracted with
ethyl acetate (25 ml x 2). The combined organic layers were dried over magnesium sulfate and evaporated under reduced
pressure. The residue was dissolved in ethyl acetate (25 ml). And the resulting ethyl acetate phase was washed with acetic acid
solution (5 ml in 10 ml water) and sodium bicarbonate saturated solution (30 ml), dried over magnesium sulfate and evaporated
under reduced pressure. After purified on silica gel, 45 mg product was obtained [Molecular Formula: C7gH126N12015; Exact

Mass: 1374.95; MS (m/z): 1375.63 (M+1)*, 1397.79 (M+Na)*; TLC Rf 0.42 (dichloromethane/methanol = 9/1); HPLC RT: 12.9

min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C;
detector: 210 nm)]

Example 80

[(R)-(3-(N,N-Dime thylamino)propoxy)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporine

[0272]

73



DK/EP 2646043 T3

C,’\/\N
Jf SR UG ST
—‘ OH —N C N C N C l:l C N 0

g lI.‘ 1})\ CsHs CIN

iR
OH c=0 MoIWt 1216100 6 ) CO
\
" Neon . YA N
U MeNOH - c N- cu
CTN C N C N C N C —r
Fu g Ji

Ce4H115N11014 CeeszsNuOu
Exact Mass: 1261.86 Exact Mass: 1346.95

Mol. Wt.: 1262.66 Mol. Wt.: 1347.81

[0273] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-methoxy)-N-MelLeu]-4-cyclosporin (250 mg, 0.20 mmol) in benzene (20
ml) were added a solution of sodium hydroxide (633 mg, 15.85 mmol) in water (0.70 ml), tetramethylammonium hydroxide
pentahydrate (720 mg, 3.96 mmol) and 3-dimethylaminopropyl chloride hydrochloride (626 mg, 3.96 mmol). The mixture was
stirred at 40 to 50 °C for two days. Sodium hydroxide (633 mg, 15.85 mmol) in water (0.70 ml), tetramethylammonium hydroxide
pentahydrate (720 mg, 3.96 mmol) and 3-dimethylaminopropyl chloride hydrochloride (626 mg, 3.96 mmol) were added and the
mixture was kept stirring at 40 to 50 °C for another two days. Another portion of 3-dimethylaminopropyl chloride hydrochloride
(1.25 g, 7.91 mmol) was added and the stirring was continued at 40 to 50 °C for one more day. Sodium bicarbonate saturated
solution (30 ml) was added and the mixture was separated. Then the aqueous layer was extracted with ethyl acetate (25 ml x 2).
The combined organic layers were dried over magnesium sulfate and evaporated under reduced pressure. The residue was
dissolved in ethyl acetate (25 ml). And the resulting ethyl acetate phase was washed with acetic acid solution (5 ml in 10 ml water)
and sodium bicarbonate saturated solution (30 ml), dried over magnesium sulfate and evaporated under reduced pressure. After
purified on silica gel, 36 mg product was obtained [Molecular Formula: CggH126N12014; Exact Mass: 1346.95; MS (m/z): 1347.65

(M+1)*, 1369.74 (M+Na)*; TLC R¢. 0.21 (dichloromethane/methanol = 9/1). HPLC RT: 18.8 min. (C8 reverse phase column: 250

mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C; detector: 210 nm)].

Example 81

[(R)-(3-(N,N-Diethylamino)propoxy)methyl-Sar]-3-[(y-methoxy)-N-Me Leu]-4-cyclosporine

[0274]
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Exact Mass: 1261.86 Exact Mass: 1374.98
Mol. Wt.: 1262.66 Mol. Wt.: 1375.86

[0275] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (250 mg, 0.20 mmol) in benzene 20 ml
was added a solution of sodium hydroxide (633 mg, 15.85 mmol) in water (0.70 ml), followed by adding tetramethylammonium
hydroxide pentahydrate (720 mg, 3.96 mmol) and 3-diethylaminopropyl chloride hydrochloride (737 mg, 3.96 mmol). The mixture
was stirred at 40 to 50 °C for two days. Sodium hydroxide (633 mg, 15.85 mmol) in water (0.70 ml), tetramethylammonium
hydroxide pentahydrate (720 mg, 3.96 mmol) and 3-diethylaminopropyl chloride hydrochloride (737 mg, 3.96 mmol) were added
and the mixture was kept stirring at 40 to 50 °C for another two days. Another portion of 3-diethylaminopropyl chloride
hydrochloride (1.47 g, 7.91 mmol) was added and the stirring was continued at 40 to 50 °C for two more days. Sodium
bicarbonate saturated solution (30 ml) was added and the mixture was separated. The aqueous layer was extracted with ethyl
acetate (25 ml x 2). Then the combined organic layers were dried over magnesium sulfate and evaporated under reduced
pressure. The residue was dissolved in ethyl acetate (25 ml). And the resulting ethyl acetate phase was washed with acetic acid
solution (5 ml in 10 ml water) and sodium bicarbonate saturated solution (30 ml), dried over magnesium sulfate and evaporated
under reduced pressure. After purified on silica gel, 38 mg product was obtained [Molecular Formula: C71H130N12014; Exact

Mass: 1374.98; MS (m/z): 1375.70 (M+1)*, 1397.80 (M+Na)*; TLC R¢ 0.24 (dichloromethane/methanol = 9/1); HPLC RT: 19.6

min. (C8 reverse phase column: 250 mm; acetonitrile/0.077% ammonium acetate in water; operation temperature: 64 °C;
detector: 210 nm)]
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Example 82 - (this example relates to the synthesis of intermediate

[a-Methylene-Sar]-3-[(y-methylthiome thoxy)-N-Me Le u]-4-cyclosporin

[0276]
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Exact Mass: 1307.65 Exact Mass: 1289.84
Meal. Wt.: 1308.75 Mol. Wt.: 1290.74

[0277] [a-Methylene-Sar]-3-[(y-methylthiomethoxy)-N-MeLeu]-4-cyclosporin was prepared according to the method described in
Example 4 and 5. The product was purified by chromatography on silica gel (ethyl acetate/methanol) [Molecular Formula:

Co5H115N11013S; Exact Mass: 1289.84; MS (m/z): 1290.70 (M+1)*, 1312.67 (M+Na)*].

Example 83

[(S)-(2-(N,N-Dime thylamino)ethylthio)methyl-Sar]-3-[(y-methylthio)methoxy-N-Me Leu]-4-cyclosporin

[0278]
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Exact Mass: 1289.84 Exact Mass: 1394.9
Mol. Wt.: 1290.74 Mol. Wt.: 1395.94

[0279] [a-Methylene-Sar]-3-[(y-methylthiomethoxy)-N-MeLeu]-4-cyclosporin (0.32 g, 0.25 mmol) and 2-(N,N-dimethyl)ethanethiol
(0.26 g, 2.50 mmol) were dissolved in methanol (20 ml), followed by adding 24 equivalents of triethylamine. The mixture was
stirred overnight. After removal of solvent, the residue was subject to chromatography using dichloromethane/methanol as eluent

to give 0.14 g of pure product [Molecular Formula, CagH126N12013S2; Exact Mass: 1394.90; MS (m/z): 1395.70 (M+1)*, 1417.68

(M+Na)*; TLC Rf 0.10 (ethyl acetate/methanol = 10:1); HPLC RT: 13.30 min. (C8 reverse phase column: 250 mm;
acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 84

[(S)-(2-(N,N-Die thylamino)ethylthio)me thyl-Sar]-3-[(y-me thylthio)me thoxy-N-Me Leu]-4-cyclosporin

[0280]
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Exact Mass: 1289 84 Exact Mass: 1422.93
Mol. Wt.: 1290.74 Mol. Wt.: 1423.99

[0281] [o-Methylene-Sar]-3-[(y-methylthiomethoxy)-N-MeLeu]-4-cyclosporin (0.27 g, 0.21 mmol) and 2-(N,N-diethyl)ethanethiol
(0.28 g, 2.10 mmol) were dissolved in methanol (20 ml), followed by adding 24 equivalents of triethylamine. The mixture was
stirred overnight at room temperature. After removal of solvent, the residue was purified by chromatography on silica gel using
dichloromethane/methanol as eluent to give 0.17 g of pure product [Molecular Formula, C71H{39N12013S2; Exact Mass: 1422.93;

MS(m/z): 1423.70 (M+1)*, 144567 (M+Na)*; TLC Rf 0.35 (ethyl acetate/methanol = 10:1); HPLC RT: 13.95 min. (C8 reverse

phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 85 - (this example relates to the synthesis of intermediate)

[y-Ethoxymethoxy-N-Me Le u]-4-cyclosporin

[0282]

Jj t_/Ho.‘
—N CN CN

H

H
C N—‘ @) oINS —)NlC NIC N}

C o] C

=

DIPEA N*
C N C N C J\X C N-| C N C N C -C
jH_H g IH SN P I
CsoHy1iN11O15 CSSH117N11OM
Exact Mass: 1217.84 Exact Mass: 1275.88
Mol. Wt.: 1218.61 Mol. Wt.: 1276.69

[0283] To a solution of [(y-hydroxy)-N-MelLeu]-4-cyclosporin (1.20 g, 0.99 mmol) in dichloromethane (80 ml) was added
diisopropylethylamine (FW 129.25,d 0.742, 1.32 ml, 0.98 g, 7.60 mmol), followed by adding chloromethyl ethyl ether (FW 94.54,
d 1.02, 2.22 ml, 2.27 g, 24 mmol) dropwise. The mixture was stirred overnight at room temperature and TLC was used to monitor
the completion of the reaction. The reaction mixture was washed with 1 N hydrochloric acid, saturated sodium bicarbonate water
solution and brine. After dried over magnesium sulfate, the mixture was evaporated under reduced pressure to give a yellowish
oil, which was further purified by flash chromatography using dichloromethane/methanol as eluent to give 0.95 g of the product

[Molecular Formula: CesH117N11014; Exact Mass: 1275.88; MS (m/z): 1276.70 (M+H)*, 1298.70 (M+Na)*; TLC Rf. 0.37 (ethyl

acetate)].

Example 86 - (this example relates to the synthesis of intermediate

[a-Methylene-Sar]-3-[(y-ethoxymethoxy)-N-MeLeu]-4-cyclosporin

[0284]
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Mol. Wt.: 1306 72 Mol. Wit.: 12887
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[0285] [a-Methylen-Sar]-3-[(y-ethoxymethoxy)-N-MeLeu]-4-cyclosporin was prepared according to the method described in
Example 4 and 5. The product was purified by chromatography on silica gel with ethyl acetate/methanol as eluent [Molecular

Formula: CggH117N11014; Exact Mass: 1287.68; MS (m/z): 1288.72 (M+1)*, 1310.70 (M+Na)*].

Example 87

[(S)-(2-(N,N-Die thylamino)ethylthio)me thyl-Sar]-3-[(y-e thoxy)me thoxy-N-Me Leu]-4-cyclosporin

[0286]
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Exact Mass: 1287.88 Exact Mass: 1420.97

Mol. Wt.: 1288.7 Mol. Wt.: 1421.96

[0287] [a-Methylene-Sar]-3-[(y-ethoxymethoxy)-N-MeLeu]-4-cyclosporin (0.27 g, 0.21 mmol) and 2-(N,N-diethyl)ethanethiol (0.28
g, 2.1 mmol) were dissolved in methanol (20 ml), followed by adding 12 equivalents of triethylamine. The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was purified by chromatography on silica gel using
dichloromethane/methanol as eluent to give 90 mg of pure product [Molecular Formula: C72H132N12014S; Exact Mass: 1420.97;
MS (m/z): 1421.75 (M+1)*, 1443.72 (M + Na)*; TLC: Rf. 0.40 (ethyl acetate/methanol = 10/1); HPLC RT: 13.58 min. (C8 reverse

phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nmj].

Example 88 - (this example relates to the synthesis of intermediate

[a-Carboxy-Sar]-3-[N-Melle]-4-cyclosporin

[0288]
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Exact Mass: 1201. 84 Exact Mass: 1245. 83
Mol. Wt.: 1202.61 Mol. Wt.: 1246.62

o LA

[0289] To a solution of LDA (2.0 M in tetrahydrofuran, 5 ml, 10 mmol) in tetrahydrofuran (15 ml) at -78 °C under nitrogen
atmosphere was added [N-Melle]-4-cyclosporin (1.20 g, 1.00 mmol) in tetrahydrofuran (15 ml) over 3 min. After the mixture was
stirred at -78 °C for 3 hours, carbon dioxide gas was bubbled into the reaction mixture for 1 hour. Then the mixture was allowed to
warm to room temperature slowly and kept stirring for another 3 hours. Most of tetrahydrofuran was evaporated under reduced
pressure. Dichloromethane (100 ml) and water (50 ml) were added. The PH of the mixture was adjusted to around 5 by adding
aqueous citric acid solution. The mixture was then separated and the organic layer was washed with brine, dried over magnesium
sulfate and evaporated under reduced pressure to give 1.10 g of crude product, which was used for next step without purification

[Molecular Formula: Cg3Hq11N11014; Exact Mass: 1245.83; MS (m/z): 1246.68 (M+1)*].

Example 89 - (this example relates to the synthesis of intermediate)
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[a-Methoxycarbonyl-Sar]-3-[N-Melle]-4-cyclosporin

[0290]
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Exact Mass: 1245.83 Exact Mass: 1259.85
Mol. Wt.: 1246.62 Mol. Wt.: 1260.65

[0291] To a mixture of [a-carboxy-Sar]-3-[N-Melle]-4-cyclosporin (1.00 g, 0.80 mmol) and potassium carbonate (0.70 g, 5.07
mmol) in N,N-dimethylformamide (10 ml) was added iodomethane (1.50 g, 10.56 mmol). The mixture was stirred overnight at room
temperature. Dichloromethane (80 ml) and water (50 ml) were added and the mixture was separated. The dichloromethane layer
was washed with water (25 ml) and brine (25 ml), dried over magnesium sulfate and evaporated under reduced pressure to give

crude 1.00 g of product [Molecular Formula: CggHy13N11014; Exact Mass: 1259.85; MS (m/z): 1260.51(M+1)™].

Example 90 - (this example relates to the synthesis of intermediate)

[(R)-a-Hydroxyme thyl-Sar]-3-[N-Melle]-4-cyclosporin

[0292]
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Exact Mass: 1259.85 Exact Mass: 1231.85
Mol. Wt.: 1260.65 Mol. Wt.: 1232.64

[0293] To a suspension of [a-methoxycarbonyl-Sar]-3-[N-Melle]-4-cyclosporin (1.00 g, 0.79 mmol) and lithium chloride (0.60 g,
14.11 mmol) in methanol (80 ml) was added sodium borohydride (3.00 g, 79.26 mmol) in portions. The mixture was stirred
overnight at room temperature. Most of solvent was evaporated under reduced pressure. Dichloromethane (100 ml) and water
(50 ml) were added and the mixture was separated. The dichloromethane layer was washed with brine, dried over magnesium
sulfate and evaporated under reduced pressure. The residue was purified by chromatography (dichloromethane/methanol =
97/3) to give 420 mg of product [Molecular Formula: Cg3Hy13N11013; Exact Mass: 1231.85; MS (m/2): 1232.59 (M+1)*; TLC Rf:

0.32 (dichloromethane/methanol = 95/5); HPLC RT: 14.32 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05%
trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 91- (this example relates to the synthesis of intermediate)

[a-Methylene-Sar]-3-[N-Melle]-4-cyclosporin

[0294]
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Exact Mass: 1231.85 Exact Mass: 1213.84
Mol. Wt.: 1232.64 Mol. Wt.: 1214.62

[0295] [a-Methylene-Sar]-3-[N-Melle]-4-cyclosporin was prepared according to the method described in Example 4 and 5
[Molecular Formula: Cg3H111N11012; Exact Mass: 1213.84; MS (m/z): 1214.59 (M+1)*; TLC Rg 0.34 (hexane/acetone= 6/1);

HPLC RT: 17.47 min. (C8 reverse phase column: 250mm,; acetonitrile/water (0.05% trifuloroacetic acid), operation temperature:
64 °C; detector: 210 nm].

Example 92

[(S)-(2-(N,N-Die thylamino)ethylthio)me thyl-Sar]-3-[N-Melle ]-4-cyclosporin

[0296]
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Exact Mass: 1213.84 Exact Mass: 1346.93
Mol. Wt.: 1214.62 Mol. Wt.: 1347.88

[0297] To a solution of [o-Methylene-Sar]-3-[N-Melle]-4-cyclosporin (300 mg, 0.25 mmol) and 2-diethylaminoethanethiol
hydrochloride (408 mg, 2.41 mmol) in methanol (20 ml) was added lithium hydroxide (116 mg, 4.83 mmol). The reaction mixture
was stirred overnight at room temperature. Most of solvent was evaporated under reduced pressure. Dichloromethane (80 ml)
and water (30 ml) were added and the mixture was separated. The organic layer was washed with water and brine, dried over
magnesium sulfate and evaporated under reduced pressure. The residue was purified by chromatography
(dichloromethane/methanol = 96/4) to give 170 mg of product [Molecular Formula: CggH126N12012S; Exact Mass: 1346.93; MS

(m/z): 1347.68 (M+1)*; TLC Rt 0.32 (dichloromethane/methanol = 95/5); HPLC RT: 13.54 min. (C8 reverse phase column: 250

mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 93

[(R)-(2-(N,N-Diethylamino)e thoxy)methyl-Sar]-3-[N-Melle]-4-cyclosporin

[0298]

|
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Mol. Wt.: 18009 g:¢ 0O
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Exact Mass: 1231 85 Exact Mass: 1330.96
Mol. Wt.: 1232.64 Mol. Wt.: 1331.81
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[0299] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[N-Melle]-4-cyclosporin (0.39 g, 0.32 mmol) in benzene (20 ml) were added a
solution of sodium hydroxide (0.80 g, 20 mmol) in water (1 ml), 2-bromo-N,N-diethylethylamine hydrobromide (2.40 g, 9.20 mmol)
and tetra-n-butylammonium bromide (0.10 g, 3.10 mmol). The mixture was stirred at 30 °C for 40 hours. Ice water (10 ml) was
added and the mixture was separated. The aqueous layer was extracted with dichloromethane (50 ml). The combined organic
layers was washed with brine, dried over magnesium sulfate and concentrated under reduced pressure. The residue was purified
by chromatography (dichloromethane/methanol = 96/4) to give 270 mg of product [Molecular Formula: CggH126N12013; Exact

Mass: 1330.96; MS (m/z): 1331.73(M+1)*; TLC R 0.34 (dichloromethane/methanol = 95/5); HPLC RT: 13.42 min. (C8 reverse
phase column: 250 mm,; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 94 - (this example relates to the synthesis of intermediate)

[a-Methylene-Sar]-3-[N-MeVal]-4-cyclosporin

[0300]
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Exact Mass: 1217.84 Exact Mass: 1199.83
Mol. Wt.: 1218.61 Mol. Wit.: 12006

[0301] [a-Methylene]-3-[N-MeVal]-4-cyclosporin was prepared according to the method described in Example 4 and 5. The
product was purified by chromatography on silica gel (ethyl acetate/methanol). [Molecular Formula: Ce2H109N11012; Exact Mass:

1199.83; MS (m/z): 1200.56 (M+1)*, 1222.72 (M+Na)*].

Example 95

[(S)-(2-(N,N-dimethylamino)e thylthio)methyl-Sar]-3-[N-M eVal]-4-cyclosporin

[0302]
}
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Exact Mass: 1199.83 Exact Mass: 1304.89

Mol. Wt.: 1200.6 Mol. Wt.: 1305.8

[0303] [o-Methylene-Sar]-3-[N-MeVal]-4-cyclosporin (88 mg, 0.07 mmol) and 2-(N,N-dimethyl)ethanethiol hydrochloride (0.10 g,
7.30 mmol) were dissolved in methanol (20 ml), followed by adding 20 equivalents of lithium hydroxide. The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was purified by flash chromatography using
dichloromethane/methanol as eluent to give 30 mg of pure product [Molecular Formula: CegH120N12012S; Exact Mass: 1304.89;

MS (m/2): 1305.68 (M+1)*, 1327.83 (M+Na)*; TLC Rf. 0.05 (ethyl acetate/methanol = 5/1); HPLC RT: 12.23 min. (C8 reverse

phase column: 250 mm; acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 96
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[(S)-(2-(N,N-Die thylamino)ethylthio)me thyl-Sar]-3-[N-Me Val]-4-cyclosporin

[0304]
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Exact Mass: 1199.83 Exact Mass: 1332.92
Mol. Wt.: 1200.6 Mol. Wt.: 1333.85

[0305] [o-Methylene-Sar]-3-[N-MeVal]-4-cyclosporin (0.20 g, 0.16 mmol) and 2-(N,N-diethyl)ethanethiol hydrochloride (0.28 g,
1.70 mmol) were dissolved in methanol, followed by adding 20 equivalents of lithium hydroxide. The mixture was stirred overnight.
After removal of solvent, the residue was purified by chromatography on silica gel using dichloromethane/methanol as eluent to

give 100 mg of pure product [Molecular Formula: CggHi24N12012S; Exact Mass: 1332.92; MS (m/e): 1333.58 (M+1)*, 1355.79

(M+Na)*; TLC Rg 0.08 (ethyl acetate/methanol = 5/1); HPLC RT: 12.77 min. (C8 reverse phase column: 250 mm;
acetonitrile/water (0.05% trifluoroacetic acid); operation temperature: 64 °C; detector: 210 nm)].

Example 97 - (this example relates to the synthesis of intermediate)

[(R)-a-Hydroxyme thyl-Sar]-3-[N-Me Val]-4-cyclosporin

[0306]
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Exact Mass: 1245.83 Exact Mass: 1217.84
Mol. Wt.: 1246.62 Mol. Wt.: 1218.61

[0307] [(R)-a-Hydroxymethyl-Sar]-3-[N-MeVal]-4-cyclosporin was prepared according to the method described in Example 2. The
product was purified by chromatography on silica gel (ethyl acetate/methanol) [Molecular Formula: CgpH{11N110+3; Exact Mass:

1217.84; MS (m/z): 1218.56 (M+1)*, 1240.75 (M+Na)™].

Example 98

[(R)-(2-(N,N-dime thylamino)e thoxy)me thyl-Sar]-3-[N-Me Val]-4-cyclosporin

[0308]
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Exact Mass: 1217.84 Exact Mass: 1288.91

Mol. Wt.: 1218.61 Mol. Wt.: 1289.73
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[0309] To a solution of [(R)-a-hydroxymethyl-Sar]-3-[N-MeVal]-4-cyclosporin (0.12 g, 0.10 mmol) in benzene (15 ml) were added
sodium hydroxide (0.20 g. 5.00 mmol), tetramethylammonium hydroxide pentahydrate (0.18 g, 1.00 mmol) and 3-
dimethylaminoethyl chloride hydrochloride (0.14 g, 1.00 mmol). The mixture was stirred at 30 °C overnight. Ice water (20 ml) was
added and the mixture was separated. The aqueous layer was extracted with ethyl acetate (20 ml). The combined organic layers
were washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The residue was subjected to
chromatography on silica gel (dichloromethane/methanol = 95/5) to give the 30 mg of pure product [Molecular Formula:

CeeH120N12013; Exact Mass: 1288.91; MS (m/z): 1289.73 (M+1)*, 1311.71 (M+Na)*; TLC R¢: 0.14 (dichloromethane/methanol =

10/1); HPLC RT: 12.00 min. (C8 reverse phase column: 250 mm; acetonitrile/water (0.05% frifluoroacetic acid); operation
temperature: 64 °C; detector: 210 nm)].

Example 99 - (this example does not fall within the scope of the claims)

[(R)-a-(N-Piperidinyl)me thyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin

[0310]
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Exact Mass: 1229.84 Exact Mass: 1314.93

Mol. Wt.: 1230.62 Mol. Wt.: 1315.77

[0311] [o-Methylene-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin (0.37 g, 0.30 mmol) and piperidine (0.26 g, 3.00 mmoal) were
dissolved in acetonitrile/water (20 ml) in the presence of the catalytic amount of copper (ll) acetate. The mixture was stirred
overnight at room temperature. After removal of solvent, the residue was dissolved in dichloromethane (30 ml). The
dichloromethane phase was washed with brine, dried over magnesium sulfate and evaporated under reduced pressure. The
residue was further purified by chromatography on silica gel (dichloromethane/methanol, 96/4) to give 0.17 g of product
[Molecular Formula: CggH122N12013; Exact Mass: 1314.93; MS (m/z): 1315.74 (M+1)*, 1337.86 (M+Na)*; TLC R¢ 0.10 (ethyl

acetate/methanol = 5/1); HPLC RT: 11.70 min. (C8 reverse phase column: 150 mm; acetonitrile/water (0.05% TFA); operation
temperature: 64 °C; detector: 210 nm)].

Reference Example 1

[a-Carboxy-Sar]-3-cyclosporin

[0312]
I
]H | YH H !H ! !
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Exact Mass: 1201.84 Exact Mass: 1245.83
Mol. Wt.: 1202.61 Mol. Wt: 1246.62

[0313] n-Butyllithium (2.87 M, 27 mmol, 9.4 ml, 10 eq) was added to a solution of diisopropylamine (3.8 ml, 27 mmol, 10 eq) in
tetrahydrofuran (80 ml) at -78 °C under nitrogen. After the reaction mixture was stirred for an hour, a solution of cyclosporine A
(3.2 g, 2.66 mmol) in tetrahydrofuran (15 ml) was added over 10 min. The stirring was continued at -78 °C for 2 hours. Carbon
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dioxide gas was bubbled through the reaction mixture for 20-25 minutes and stirred at -78 °C for another hour. Then the cooling
bath was removed and the reaction mixture was allowed to warm up to 0°C slowly. Most of tetrahydrofuran was removed under
vacuum at room temperature. The residue was quenched by the addition of saturated citric acid solution and the pH of the mixture
was adjusted to around 7-8. The unreacted cyclosporin was extracted with ether (40 ml x 2). The PH of the aqueous layer was
adjusted to 3~4 with 1 N hydrochloric acid and the precipitated oil was extracted with ethyl acetate (100 ml). The aqueous layer
was extracted with ethyl acetate (100 ml x 3). The combined ethyl acetate layers were washed with brine, dried over magnesium
sulfate and evaporated under reduced pressure to give semi-solid product (2.61 g, vield: 78%) [Molecular Formula:

Ce3H111N11014; Exact Mass: 1245.83; MS (m/z): 1246.7 (M+1)*, 1268.7 (M+Na)*].

[0314] [a-Carboxy-Sar]-3-cyclosporin was synthesized according to a procedure described by Seebach D, et al., 1993, Helv
Chim Acta, 76, 1564-1590.

Reference Example 2

Synthesis of [N-MeVal]-4-cyclosporin (SDZ-220-384)

[0315] [N-MeVal]-4-Cyclosporin (SDZ 220-384) was prepared according to procedures described by Papageorgiou C, et al.,
1994, Bicorg & Med Chem Lett, 4, 267-272 and its key cylosporine ring-opening between position 3 and 4 cited as reference 14:
Su Z and Wenger R, Unpublished results; Papageorgiou C, et al., 1994, J. Med. Chem., 37, 3674-3676 and its key cylosporine
ring-opening between position 3 and 4 cited as reference 11: Su Z and Wenger R, Unpublished results.

Cyclosporin A-acetate

[0316]
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Exact Mass: 1201.84 Exact Mass: 1243.85
Mol. Wt.: 1202.61 Mol. Wt.: 1244.65

[0317] To a solution of cyclosporin A( 1) (12.00 g, 19.98 mmol) in acetic anhydride (MW: 102.09, d 1.082, 40 ml) were added
pyridine (MW: 79.01, d 0.978, 40 ml) and 4-N,N-dimethylaminopyridine (MW: 122.17, 0.40 g). This mixture was stirred for
overnight at room temperature, and then the mixture was diluted with 600 ml of ethyl acetate. The mixture was washed with brine,
saturated ammonium chloride solution and 15% of sodium bicarbonate solution. The organic phase was dried over sodium
sulphate, filtered and evaporated under the reduced pressure. Then all of pyridine was azeotropically evaporated out under the
reduced pressure by adding toluene to the mixture to give a pale yellow solid residue, which was purified by flash chromatography
on a silica gel column (100-200 mesh) with eluent of ethyl acetate/hexane (1/3) to give the 11.80 g (9.48 mmol, 95%) of
cyclosporin A-acetate (2).

MeLeuValMelLeuAlaDAlaMeLeuMeLeuMeValMeBmt(OAc)AbuSar-Ome

[0318]
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Exact Mass: 1243.85 Exact Mass: 1275.88
Mol. Wt.: 1244.65 Mol. Wt.: 1276.69
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[0319] To a suspension of trimethyloxonium-fluoroborate (MW: 147.91, 2.96 g, 20 mmol, 2.50 equiv.) in dichloromethane (80 ml)
was added cyclosporine A-acetate (2) (10.00 g, 8.00 mmol). The suspension was stirred for 18 hours at room temperature, and
then a solution of sodium methoxide (9.90 mmol) in methanol (40 ml) was added. After the mixture was stirred for another half
hour, 2 N solution of sulfuric acid in methanol (40 ml) was added. The mixture was stirred for 15-30 minutes at room temperature
and neutralized with 15% potassium bicarbonate solution. Then the mixture was extracted twice with 700 ml of ethyl acetate. The
combined organic layers were washed with brine, dried over sodium sulphate and evaporated under reduced pressure. The
residue was purified by flash chromatography on a silica column (100-200 mesh) with eluent of methanol/methyl t-butyl ether to
give the 7.15 g (5.60 mmol, 70%) of linear undecapeptide peptide (3).

Phenylthiourea-MelLeuValMe LeuAlaDAlaMeLeuMeLeuMe ValMeBmt(OAc)AbuSar-Ome
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Mol. Wt.: 1276.69 Mol. Wt.: 1411.88
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[0321] To a solution of linear undecapeptide peptide (3) (7.00 g, 5.50 mmol) in tetrahydrofuran (80 ml) was added phenyl
isothiocyanate (MW: 135.19, d 1.130, 0.86 ml, 7.15 mmol, 1.30 equiv.). The mixture was stirred for 3 hours at room temperature
and evaporated under reduced pressure. The residue was purified by flash chromatography on a silica gel column (100-200
mesh) with eluent of acetone in hexane (1/5) to give the 6.99 g (4.95 mmol, 90%) of linear phenylthiourea undecapeptide (4)

[Exact Mass: 1410.89; MS m/z 1433.88 (M+Na)*].

ValMelLeuAlaDAlaMeLeuMelLeuMe ValMeBmt(OAc)AbuSar-Ome
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Exact Mass: 1410.89 Exact Mass: 114878

Mol Wt.: 1411.88 Mol. Wit.: 1149.51

[0323] To a solution of linear phenylthiourea undecapeptide (4) (6.80 g, 4.82 mmol) in toluene (300 ml) was added trifluoroacetic
acid (MW: 114.02, d 1.480, 8.00 ml) at room temperature. The mixture was stirred for 1.5 to 2 hours and quenched by a slurry of
sodium bicarbonate in water. Then the mixture was separated and the water phase was extracted with toluene (100 ml) and ethyl
acetate (100 ml) subsequently. The combined organic layers were dried over sodium sulphate and evaporated under reduced
pressure. The residue was purified by flash chromatography on a silica column (100-200 mesh) with eluent of acetone/hexane

(3/1) to give the 3.88 g (3.37 mmol, 70%) of linear decapeptide peptide (5) [Exact Mass: 1148.78; MS m/z. 1149.78 (M+1)*].

[0324] This Edman degradation was carried according to the similar method described by Edman P, et al, 1967, Eur. J.
Biochem.,, 1, 80.

BocMeValValMeLeuAlaDAlaMe LeuMe LeuMeValM e Bmt(OAc)AbuSar-Ome

[0325]
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Exact Mass: 1148.78 Exact Mass: 1361.91
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[0326] To a solution of linear decapeptide peptide (5) (3.80 g, 3.30 mmol) in dichloromethane (150 ml) were added Boc-MeVal
(6) (MW: 231.29, 0.92 ¢, 3.96 mmol, 1.2 equiv.), 1-propanephosphonic acid cyclic anhydride (MW: 318.18, 2.10 ml, 50 wt.%
solution in ethyl acetate) and triethylamine (MW: 101.19, d 0.726, 0.46 ml, 3.30 mmol) at 0 °C. The resulting mixture was stirred at
room temperature for 5 hours. Then the mixture was washed with brine. The aqueous layer was extracted with ethyl acetate (100
ml). The combined organic layers were dried over sodium sulphate. Removal of the solvent under reduced pressure gave the
residue, which was purified by flash chromatography on a silica column (100-200 mesh) with eluent of acetone/hexane (1/2.5) to
give the 4.05 g (2.97 mmol, 90%) of linear Boc-N-MeVal-decapeptide peptide (7) [Exact Mass: 1361.91; MS m/z. 1384.91

(M+Na)*].

BocMeValValMeLeuAlaDAlaMe LeuMe LeuMeValMeBmt(OAc)AbuSar-OH
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Exact Mass: 1361.91 Exact Mass: 1347.9
Mol. Wt.: 1362.78 Mol. Wt.: 134875

[0328] To a solution of linear [Boc-N-MeVal]-4-decapeptide peptide (7) (4.00 g, 2.94 mmol) in ethyl alcohol (150 ml) at 0 °C was
added 0.5 N sodium hydroxde solution (7.1 ml, 1.20 equiv.). The mixture was stirred and kept at 0 °C for 16 hours. Then the PH
of the mixture was adjusted to around 3 by adding 0.5 N hydrochloric acid. Most of solvent was evaporated under the reduced
pressure and the residue was dissolved in 200ml of ethyl acetate. The mixture was washed with a pH 3 buffer, dried over sodium
sulphate, filtered and evaporated under the reduced pressure. The residue was purified by flash chromatography on a silica
column (100-200 mesh) with eluent of methanol/ethyl acetate (1/8) to yield 2.55 g (1.89 mmol, 64.3%) of the free acid (8).

MeValValMe LeuAlaDAlaMe LeuMe Le uM e ValMeBmt(OAc)AbuSar-OH
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Exact Mass: 1347.9 Exact Mass: 1247.85

Mol. Wt.: 1348.75 Mol. Wt.: 1248.64

[0330] To a solution of free acid (8) (2.55g, 1.89 mmol) in dichloromethane (25 ml) was slowly added 5 ml of trifluoroacetic acid
(MW: 114.02, d 1.480) at 0 °C. The solution was stirred at room for 2 hours. Then ethyl acetate (300 ml) was added and the
solvent was removed under reduced pressure. Another ethyl acetate (300 ml) was added and the solvent was removed under
reduced pressure again. The residue was purified by flash chromatography on a silica gel column (100-200 mesh) with eluent of
methanol/acetone (1/3) to give the 2.01g (1.61 mmol, 85%) of linear [N-MeVal]-4-decapeptide peptide free acid (9) [Exact Mass:
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1247.85; MS m/z 1248.85 (M+1)*].

[N-MeVal]-4-Cyclosporin acetate

[0331]
] ]

AcO,, AcO,,
H | !\H (H ] [ !
—N g‘:—N = g—N (u: r‘\l C—| N BOP reagent —N C N C N C l:l C N
]

: —‘
COOH DWAP o o c‘: o
w NHVe yy o) N N
C N C N C N C N C N C N
S R JW/ SIS
CeaH113N11014 CesH111N11013
Exact Mass: 1247.85 Exact Mass: 1229.84

Mol. Wt.: 1248.64 Mol. Wt.: 1230.62

[0332] To a solution of linear [N-MeVal]-4-decapeptide peptide free acid (9) (1.03 g, 0.83 mmol) in dichloromethane (250 ml)
were added 1-propanephosphonic acid cyclic anhydride (MW: 318.18, 0.53 ml, 50wt.% solution in ethyl acetate), 2,4 ,6-collidine
(MW: 121.18,d 0.917, 0.11 ml, 0.83 mmol)) at 0 °C. The mixture was stirred at room temperature for 24 hours. Then the mixture
was passed through a thin layer of silica gel and washed twice by 40 ml of ethyl acetate. The collected organic solution was
evaporated under the reduced pressure. The residue was purified by flash chromatography on a silica gel column (230-400
mesh) with eluent of methanol/acetone (1/6) to give the 611 mg (0.50 mmol, 60%) of (N-Methyl-Val)-4-Cyclosporin acetate (10)

[Exact Mass: 1229.84; MS m/z 1252.82 (M+Na)*].

[N-MeVal]-4-Cyclosporin

[0333]
\ \
AcQO;, HO,,
Hl[ H ]H S G HY A
—N——¢-N CN G- CNT —N——E-N 'gr‘\l e ‘ng—l
N OM
oc © o H c- 20Me oc o [} o H © C|:O
HN* MeOH N N
CTN c—rr\ ¢ N CI #/ CTN CT N
CasHmNnows CstmgNnsz
Exact Mass: 1229.84 Exact Mass: 1187.83 N MEVBM cchOSporm
Mol. Wt.: 1230.62 Mol. Wt.: 1188.58 SDZ 220-384

[0334] To a solution of [N-MeVal]-4-Cyclosporin acetate (10) (0.60 g, 0.49 mmol) in methanol (40 ml) was added a solution of
sodium methoxide in methanal (0.5 M, 1.9 ml, 2.0 equiv.). The mixture was stirred for 0.5 hour at 0 °C and 24 hours at room
temperature. The PH of the mixture was adjusted to around 6 by adding 0.5 N hydrochloric acid. After the solvent was evaporated
under reduced pressure, the residue was dissolved in 200 ml of ethyl acetate. The organic solution was washed by aqueous
sodium bicarbonate and brine, dried over sodium sulphate and filtered. After removal of solvent, the residue was purified by flash
chromatography on a silica gel column (230-400 mesh) with eluent of acetone/hexane (1/2) to give the 406 mg (0.34 mmol, 70%)
of [N-MeVal]-4-Cyclosporin (11) [Exact Mass: 1187.83;84; MS m/z: 1210.81 (M+Na].

Reference Example 3

[0335] [N-Melle]-4-Cyclosporin (NIM-811) was prepared according to the procedure used for the synthesis of (N-MeVal)-4-
cyclosporin (SDZ 220-384).

Reference Example 4

[0336] The side chain intermediates were synthesized according to procedures described by Urquhart GG, 1994, Org Synth,
Coll. Vol lIl, 363

2-Morpholinoethanethiol
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[0337]
a0, § , (o NaOH (o
LN HZNJKNHZ on HC|H2N.§/\/N\) LN
CgH13CloNO CHuN>S NH CgH13NOS

Mol. Wt.: 186.08 Mol Wt - 76.12 CeHi6CIN;OS Mol. Wt.: 147.24

Mol. Wt.: 21373

[0338] A mixture of 4-(2-chloroethyl)morpholine (7.00 g, 37 mmol) and thiourea (2.90 g, 38 mmol) in 95% ethanol (55 ml) was
heated to reflux for 24 hours. A solution of sodium hydroxide (3.40 g, 85 mmol) in water (20 ml) was added, and the mixture was
continued to reflux for another 3 hours. After cooled to room temperature, the mixture was evaporated under reduced pressure.
The residue was mixed with benzene. The benzene layer was washed with brine, dried over magnesium sulfate and evaporated to
provide 3.80 g of crude product, which was used for the addition reaction.

2-(N-Piperidinyl)ethanethiol

[0339]
o ¢k YN
+ ——= HN. N N
a~N HNRH gon R e~
C-H.-Cl,N CHN,S NHHCI C7HgNS
Mol, Wi 184,41 Mol Wt: 76.12 C7Hy,CIN;S Mol. Wt 145.27
T Mol. Wh: 211.76

[0340] The mixture of 1-(2-chloroethyl)piperidine hydrochloride (7.00 g, 38 mmol) and thiourea (4.60 g, 61 mmol) in 95% ethanol
(30 ml) was heated to reflux for 24 hours. A solution of sodium hydroxide (2.40 g) in water (20 ml) was added. The mixture was
continued to reflux for another 3 hours. After cooled to room temperature, the mixture was evaporated under reduced pressure.
The residue was mixed with ether. The organic layer was washed with brine, dried over magnesium sulfate and evaporated under
reduced pressure to give 3.20 g of crude product, which was used for the addition reaction without purification.

2-(N-Pyrrolidinyl)ethanethiol

[0341]
s NaOH
Hel . . el
CI/\’ND HZNJLNHZ son HO H,N.§/\,ND HS/\/ND
CsH1aChN CH4N5S NH CsH13NS
Mol. Wt 170.08 Mol. Wt.. 76.12 CegH16CIN2S Mol. Wt.: 131.24
Mol. Wt.: 197.73

[0342] The mixture of 1-(2-chloroethyl)piperidine hydrochloride (7.0 g, 41 mmol) and thiourea (3.20 g, 40 mmol) in 95% ethanol
(30 ml) was heated to reflux for 24 hours. A solution of sodium hydroxide (3.40 g, 85 mmol) in water (20 ml) was added. The
mixture was continued to reflux for another 3 hours. After cooled to room temperature, the mixture was evaporated under reduced
pressure. The residue was mixed with benzene. The organic layer was washed with brine, dried over magnesium sulfate and
evaporated under reduced pressure to give 3.80 g of crude product, which was used for the addition reaction without purification.

3-(N-Pyrrolidinyl)propanethiol

[0343]
KoCO;4
[:NH + a7~ — CI/\/‘l\D
CahoN CsHeBrCl  DOM  CrHyCIN
Mol Wt 71.12 Mol Wt.: 157.44 Mol. Wt.: 147 65
HCI
"N . JSL HZN.S/\/\N NaOH Hs N
C7Hi4CIN HN"NHy ErOH fiH -
Mol. Wt.: 147.65 CHaNoS C7H1sCIN:S " I¢\;\']‘11_5$4435 o
Mol. Wt.: 76.12 Mol. Wt.:211.76 oL WL

[0344] To a suspension of 1-bromoro-3-chloropropane (30.00 g, 191 mmol) and potassium carbonate (17.00 g, 123 mmol) in
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dichloromethane (160 ml) was added pyrrolidine (3.50 g, 49 mmol) portions. The mixture was stirred at room temperature
overnight. Then the mixture was filtered and evaporated under reduced pressure. The residue was purified by chromatography
(ethyl acetate/methanol = 95/5) to give 6.00 g of product.

[0345] A mixture of 1-(3-chloropropyl)pyrrolidine (3.4 g, 23 mmol) and thiourea (1.8 g, 23 mmol) in 95% ethanol (55 ml) was
heated to reflux for 24 hours. A solution of sodium hydroxide (1.20 g, 30 mmol) in water (10 ml) was added, and the mixture was
continued to reflux for another 3 hours. After cooled to room temperature, the mixture was evaporated under reduced pressure.
The residue was mixed with benzene. The organic layer was washed with brine, dried over magnesium sulfate and evaporated
under reduced pressure to give 1.80 g of crude product, which was used for the addition reaction.

3-(N-Piperidinyl)propanethiol

[0346]
HGI s
"N + 0 H;N_§/\/\N NaQH Hs/\/\O
CaHirCLN HaN""NHz - EtOH NHHCI CsHiNS
Mol. Wt 198,13 CHaNoS CgHaoCINsS Mol. Wt.: 159.29
S Mol. Wt: 76.12 Mol. Wt.: 225.78

[0347] The mixture of 1-(3-chloropropyl)piperidine hydrochloride (7.50 g, 38 mmol) and thiourea (4.60 g, 61 mmol) in 95%
ethanol (30 ml) was heated to reflux for 24 hours. A solution of sodium hydroxide (2.40 g) in water (20 ml) was added. The mixture
was continued to reflux for another 3 hours. After cooled to room temperature, the mixture was evaporated under reduced
pressure. The residue was mixed with ether. The organic layer was washed with brine, dried over magnesium sulfate and
evaporated under reduced pressure to give 3.50 g of crude product, which was used for the addition reaction without purification.

3-Morpholinopropanethiol

[0348]

K,CO,
OCNH + o ™~"gr 23 [~ '
o
CHBICI  DOM o o

CaHoNO
Mol Wt 87,12 Mol Wt:157.44 Mol. WA.: 163,65

HCI
CI/\/\N/\ N S HQN'S/\/\N/\ NaOH HS/\/\N/\

I s
HaN”“NH2 EtOH NH NG
CrH14CINO CrHisCINSOS CrH1sNOS

. CH;N,S
Mol Wt 16365 | CRabS Mol. Wt 257 76 WMol. Wt 161.27

[0349] To a suspension of 1-bromoro-3-chloropropane (30.00 g, 191 mmol) and potassium carbonate (14.00 g, 101 mmol) in
dichloromethane (160 ml) was added morpholine (4.00 g, 46 mmol) in portions. Then the mixture was stirred at room temperature
overnight. The mixture was filtered and evaporated under reduced pressure. The residue was purified by chromatography (ethyl
acetate) to give 5.60 g of product.

[0350] A mixture of 1-(3-chloropropyl)morpholine (4.20 g, 25.76 mmol) and thiourea (2.00 g, 26.27 mmol) in 95% ethanol (55 ml)
was heated to reflux for 24 hours. A solution of sodium hydroxide (1.3 g, 32.50 mmol) in water (10 ml) was added, and the mixture
was continued to reflux for another 3 hours. After cooled to room temperature, the mixture was evaporated under reduced
pressure. The residue was mixed with benzene. The benzene layer was washed with brine, dried over magnesium sulfate and
evaporated under reduced pressure to give 2.20 g of crude product, which was used for the addition reaction.

2-(4-Methyl-N-piperazinyl)e thanethiol

[0351]
- N -
ol [N R JSL o HN .S,\/N\) NaCH n
a~tA T EtOH . h N
G7H4gClN, CH,N,S CoHyeCINGS C7Hw§NzS
Mol. Wt 199.12 Mol WL: 76.12 Vol e s Mal. Wi 160.28

[0352] A mixture of 2-(4-methylpiperazino)ethyl chloride (8.00 g, 40 mmol) and thiourea (4.87 g, 64 mmol) in 95% ethanol (55 ml)
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was heated to reflux for 24 hours. A solution of sodium hydroxide (2.60 g) in water (20 ml) was added, and the mixture was
continued to reflux for another 3 hours. After cooled to room temperature, the mixture was evaporated under reduced pressure.
The residue was mixed with benzene. The benzene layer was washed with brine, dried magnesium sulfate and evaporated to
provide 3.0 g of crude product, which was used for the addition reaction.

3-(4-Methyl-N-piperazinyl)propanethiol

[0353]
HCl s HoN o S NaOH
CI/\/\N’\ . . s N’ﬁ NaoH HS/V\N/\
HoN™ “NH NH HCI K,N\ N
oo, CHMS T Gy OINgS Cathieh A
Mol. Wt.: 213.15 Mol Wi 76.12 MoP Bt 2406 Mol. Wt: 174.31

[0354] A mixture of 3-(4-methylpiperazino)propyl chloride (8.5 g, 40 mmol) and thiourea (4.87 g, 64 mmol) in 95% ethanol (70 ml)
was heated to reflux for 24 hours. A solution of sodium hydroxide (2.6 g) in water (20 ml) was added, and the mixture was
continued to reflux for another 3 hours. After cooled to room temperature, the mixture was evaporated under reduced pressure.
The residue was mixed with ether. The organic layer was washed with brine, dried over magnesium sulfate and evaporated to
provide 2.5 g of crude product, which was used for the addition reaction.

3-(N-Ethyl-N-isopropylamino)propanethiol

[0355]

KoCO3 J\
NH o+ o —— TN

CqHBrCl  DCM

CsHisN " CzH15CIN
Mol. W, 87.16 Mol Wi: 157.44

Mol. Wt.. 16369

Hel
C,/\/\NJ\ . i H2N~§/\/\NJ\ NaOH Hs’\/\NJ\
HoN” “NH EtoH NH I
CeH1aCIN CHyN,S CsHaCINaS

CathaNS
Mol. Wt 16369 o) "Wt 76.12 Mol Wt. 227.8 Mol. Wt.:161.31

[0356] To a suspension of 1-bromoro-3-chloropropane (11.00 g, 70 mmol) and potassium carbonate (13.00 g, 94 mmol) in
dichloromethane (100 ml) was added ethylisopropylamine (4.10 g, 47 mmol) in portions. The mixiure was stirred at room
temperature overnight. The mixture was filtered and concentrated under reduced pressure. The residue was purified by
chromatography (ethyl acetate/methanol = 95/5) to give 6.10 g of product.

[0357] A mixture of 3-chloropropylethylisopropylamiune (4.20 g, 25.66 mmol) and thiourea (2.00 g, 26.32 mmoal) in 95% ethanol
(55 ml) was heated to reflux for 24 hours. A solution of sodium hydroxide (1.30 g, 32.50 mmol) in water (10 ml) was added, and
the mixture was continued to reflux for another 3 hours. After cooled to room temperature, the mixture was evaporated under
reduced pressure. The residue was mixed with benzene. The benzene layer was washed with brine, dried over magnesium sulfate
and evaporated under reduced pressure to give 1.20 g of crude product, which was used for the addition reaction.

Example 100

Stability Testing of [(R)-3-(N,N-Dimethylamino)ethylthio-Sar]-3-[(y-Hydroxy)-NMeLeu]-4-cyclosporin (SCY-635) and
Cyclosporin Derivatives

[0358] Stability of Cyclosporin derivatives was evaluated in methanol at 65 °C and 50 °C, and HPLC was used to monitor
possible isomerization of these compounds. It was found that SCY-635 is not stable and can easily convert to its corresponding
epimer, which is expected to have low or no anti-viral activity.

Epimerization of SCY-635* in MeOH at 65 °C
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}
H H H R\
7)Nl(‘; h]lIC N—=¢ N—‘fc r‘w S\/\N

HN*

STad (3) I 85°C

SCYH 635

MeOH
CTN

gTN C—QF CLN EWOH

HPLC RT: 14.60 min
The equilibrium endpoint: ~ 58%

}\

’)H| Tl s

*N CNICN c-N CN*{\/\N
c:

\I 5 | (1) I I I
SCY 635's eplmer

Hn—

CTN C N C—‘;; CLN EU

HPLC RT: 15.01 min
The equilibrium endpoint: ~ 42%
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Epimerization SCY-635's epimer %
2 hours 4 hours 6 hours 8 hours 10 hours
SCY-635 24% 35% 39% 41% 43%
SCY-635's epimer

*SCY-635 was prepared according to a method described by. Evans M, et al., 2003, Bioorg. Med. Chem. Lett, 4,
4415-4419; Carry J, et al., 2004, Synlett. 2, 316-320; or U.S. Pat. No. 5,994,299,

Epimerization of SCY-635's epimer* in MeOH at 65 °C

Epimerization SCY-635 %
3 hours 6 hours 10 hours
SCY-635's epimer 51% 58% 58%
SCY-635

[0360]
compound. HPLC RT. 14.60 minutes (SCY-635) and:

acetonitrile/0.077% NH4OAc in water, operation temperature: 64 °C; Detector: 210 nm).

*During the stability study, it was found that SCY-635 transformed into its epimer, which was separated as a pure
15.01 minutes (its epimer) (C8 reverse phase column, 250 mm,

[0361] When the epimer was treated with MeOH at 65 °C, it also was found that it partially transformed to SCY-635. At the
endpoint of the equilibrium, this solution contained about 58% of SCY-635 and about 42% of epimer.
Table 1, Epimerization of [(R)-2-(N, N-dimethylamino)ethylthio-Sar]-3-cyclosporin in Me OH at 65 °C

Compound Epimerization%
2 hours 4 hours 6 hours
o
HO,
)tE |j§ T Jf‘ I .8
LTI LT -12% ~19% -23%

Hc,\“_ N—g Ec lllg Ecb\
o R 2R A
SRS g

[(R)-2«N, N-Dimethylamino)ethylthi

io-Sar]-3-cyclosporin

Table 2, Epimerization of [(R)-3-(N-Morpholino)propyithio-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin in MeOH at 65

°C
Compound Epimerization% in MeOH at 65 °C
2hours § 4 hours { 6hours | 8hours | 10 hours
\
%\ch ,J‘I " N (s o .»s\/\/@ o o . Less .
ot & &1 g‘ 5l 0% 0% 0% than 1% ~10%
= |
_ N—
o"g 1 I}lSTE;EﬁELNﬁJ\XOH
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Compound

[(R)-3-(Morpholino)propylthio-Sar]-3-[(y-hydroxy)-NMeLe u]-4-

Epimerization% in MeOH at 65 °C
2hours § 4 hours §{ 6hours | 8hours { 10 hours
cyclosporin
Table 3, Epimerization of [(R)-3-(N-Morpholino)propylthio-Sar]-3-[(y-Methoxy)-NMeLeu]-4-cyclosporin in MeOH at 65
°C
Compound Epimerization% in MeOH at 65 °C
2 hours§ 4 10 22 30 38
hours { hours { hours §{ hours { hours
i
S RO Ol 9
\(ﬁ AR S B S S S 0% { 0% { 0% | 0% | 0% { 0%
- \
Hl N—
LT S
[(R)-3-(N-Morpholino)propylthio-Sar]-3-[(y-methoxy)-NMeLeu]-
4-cyclosporin
Table 4, Epimerization of Cyclosporin Derivatives in MeOH at 50 °C
Compounds Epimerization%
29 hours 7 125 hours
hours
RS
H \E HO/'_.\H ﬁ | s P
NaN SRS AN S A AN ~26% | -32% § ~35%
\
oo w oo 7
[(R)-2-(N, N-Dimethylamino)ethylthio-Sar]-3-cyclosporin
>
HO,.
@(‘%—N:E%—N “‘Hﬁ—r\‘l—‘gﬁ—l‘w—l"s N 0% Less ~12%
\;-;T 3 s 84 8 o ° than 1% ¢
H“N* o H o H Ni\ ,
O,,eFHr:_c_FN_gEFeIHN_EJ\/;OH
[(R)-3~(N, N Diethylamino)propylthio-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin
S e
3 ‘jEOH f‘|s N
eSS T S 0% | 0% 0%
\
oo w e w1
o,,cﬂ'—E—cﬁN—gEF—cﬁN—gJ\}(O/
[(R)-3-(N, N-Diethylamino)propylthio-Sar]-3-{(y-methoxy)-NMeLeu]-4-cyclosporin
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Compounds

Epimerization%

29 hours 125 hours

77
hours

|
HO: (“'o
SRS Ho s on ]
B e e ST
ot O sl 0w o L,

- ok EETREY
L N=C—-N-C—F-N-C— N—CJ\/":L
SE TR PRI AP U g

0%

0% 0%

[(R)-3-(N-Morpholino)propyithio-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin

}\

HOC:.

WY | .l s
_’\“ %”“‘ ‘h‘%"f ‘ﬁﬁ'”ﬁ "‘%‘” N

QTN g T( I g

0%

0% 0%

[(R)-3-(N-Morpholino)propylthio-Sar]-3-[(y-methoxy)-NMeLeu]-4-cyclosporin

o=¢ =0

Pati Ik PR l“, [
“HH 7_H o H

~4%

~10% ~16%

[(R)-2«(N,N-Diethylamino)ethylthio-Sar]-3-[NMelle]-4-cyclosporin

bl

|
)1H T [
5 H H L
7';‘ ?*N A E%*N | ﬁ_';‘ |+ %_N_’,«S\f N
8 I

N,

CTN C—FHN E—QN/ 8IN ﬁJ\/

0%

0% 0%

[(R)-3-(N,N-Diethylamino)propylthio-Sar]-3-[NMelle]-4-cyclosporin

I
HO» . Ee)
H H }\
S ¥ C,J:EO,N .«Hc_u_‘g*c_,'q S NS
ol L S| T

D

CTWTN_I/ L

0%

0% 0%

[(R)-3~(N- Morphollno)propylthlo Sar]-3-[NMelle]-4-cyclosporin

|
o HO,
)¢ H H Hol .
—n lCN I.CN - l"cw S N
]

11
o H 0 (o

Nf N~

i TY L

0%

0% 0%

[(R)-3-(N,N-Diethylamino)propylithio-Sar]-3-[N-MeVal]-4-cyclosporin
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Compounds Epimerization%
29 hours v 125 hours
hours
—Jle: NIC y Hﬁ ‘Ic b St 0% 0% 0%
Q 0 c=0
\(._N— 9 H o N
CTN_CTHN C—g_ﬁ* I’\H‘:‘
[(R)-3-(N-Morpholino)propylthio-Sar]-3-[NMeV al]-4-cyclosporin

Table 5, Epimerization of Cyclosporin Derivatives in MeOH at 50 °C - 58 °C

Compound

Epimerization% after 168
hours

g N

HO,
5 [‘J* ™ !J“ |
—N=—==C =N C—N—=C=N——C—N;
\ 1 1] ‘ II \
o o]

5 —| -
I
H, N—

AN °T 1;{ JL J\/‘OF

0%

[(S)H2-(N,N-Diethylamino )ethylthio)methyl-Sar]-3-[(y-hydroxy)-NMeL eu]-4-cyclosporin
(Example 29, isomer B)

|
HO.,
LR I GO ST
b S S S 0 A
& !

Hl\f

e
Sl °T T(L ﬁJv o

0%

[(R)}-(2-(N,N-Diethylamino)ethoxy)methyl-Sar]-3-[(y-hydroxy)-NMel eu]-4-cyclospotin
(Example 50)

HO,
Ho I“H TH [_\H | s
7,}‘ e ﬁiN & ?7N i %7’}1 5 (‘;’N ,.-‘\O/\/ ~
o=c O o] O H

& L,

) N— a N—

H 9 H
CTN CTN Z‘QV\II(C;@NE)J\/k

0%

[(R)-(2-(N,N-Diethylamino Jethoxy)methyl-Sar]-3-cyclosporin (Example 8)

)l\ij GMLGY
G (?N <‘3‘N

OC g mo

g N
=0

L)—‘

HN_

CTN CTN ﬁ‘@i CLN ﬁ

té_

0%

[(S)-(2-(N,N-Dimethylamino )ethyithio )methyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin
(Example 28, isomer B)
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Epimerization% after 168
Compound P hourSo

wl\

HO,
A GG H |
,ﬁﬁ,@,ﬁwiﬁ,@w N o
0=C [e] O H 0 g °
|
Hy— o H =

[(S)-(2-(N,N-Dimethylamino)ethylthio)methyl-Sar]-3-cyclosporin (Example 6, isomer B)

3 [.«H = I
g ‘"%N g ﬁ“‘|\°/\’\ 0%
o=C (o] o] (o]

(l.)O

H\\‘;\l— T

N—
‘ J\)\
O&CH_NC —N%‘E; LN
SH B oo

[(R)-(2-(N,N-Dimethylamino)ethoxy)methyl-Sar]-3-cyclosporin (Example 13)

— g—NI c-N —V\‘J—[ —N—l Os - 0%
W N l
CTN_CT \\E( L H

[(S)-(2-(N,N-Diethylamino)ethylthio)methyl-Sar]-3-cyclosporin (Example 7, isomer B)

—)Nlc NIC N}:N _[“c ”“‘I ey o

? o . _.,o

HN_

CTN CTN C—QN/ \J CJ\/

[(S)-(3-(N-Morpholino)propylthio)methyl-Sar]-3-[(y-hydroxy)-NMeLeu]4-cyclosporin
(Example 45)

\
v
H H A H
—N—E c—h‘lIc N— —‘ic N—""Ng NN o
B il | 0%

Il
o SH O oo
Hin—

O‘CTN C N C“%i C;QN %\)(OH

[(S)-(3-(N,N-Dimethylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin
(Example 47)

j\lic ij:: N}c\rf—‘fc N s’\/\hO 0%

[(S)-(3-(N-Piperidinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin
(Example 43)
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Epimerization% after 168

Compound hOUrS

0%

@ < [

7)Nlc NIC N o c N NN
c 0 /

H N*

CTN CTN C—Q; CLN CU

[(S)-(3-(N,N-Diethylamino)propyithio)methyl-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin
(Example 48)

[0362] Based on the isomerization data, the inventors suggest that the epimerization of SCY-635 occurs through the following
process:

e }f s “T* }‘f 2
7N CN CN CN CN ‘\/‘N 7N H

s . ¢ NT-H

[¢]

o~ SCY 635 | o~
N— N—

cj;: c Eicjju ”—W CTN CTN c—‘\—ﬁ/ J:u

@gﬁ }‘f‘

g 5 ‘ (1)u \ n N’

HN— o H |
) :

X
G N-C—N-C—N-C
o A T ET TR
: H

— -H
SHOH o L o
\ \ ]
AL ! H H | S8~ - Jj” HO,
> o H H
_N CNICN 9'\\'19 TfS) i —N hllIC*N :
0 o I

) | G ®

ooy L C’Nj’(sz,)\/\N:

mI I 1% T
c-0

o
0= C O - ' I
c-0 0
W SCY- 635‘5 eplmer | _— © © ‘
H — =
- o9 H o H } H N—
v T | | | {4) N— O H 9 H
C—N-C—~N-C—~N-C _N—cJ‘\X o9 H N ()
o \‘\Hl B f,H bt I, i, J OH O—'C:'E']‘ C—EN g —N-C .,’N‘CC‘) oH
SHH

[0363] Thus, the two carbon side chain at position 3 of the sarcosine of cyclosporine contributes to the instability, because it can
form a six-membered ring transation state, and stimulate the epimerization. Additionally, the epimerization is accelerated by the y-
hydroxy group at the 4-position of leucine.

[0364] Accordingly, the inventors envisioned novel cyclosporine derivatives having enhanced stability while maintaining good
cyclophilin binding activity. In particular, the inventors have surprisingly found that the masking the y-hydroxy group on leucine at
position 4, elongating side carbon chain (e.g., with 3 carbons or higher), and/or substituting the amine terminal at position 3 with a
bulky side chain can prevent or minimize the epimerization. Specially, when the methlene substituents are introduced on position-
3, those analogs are very stable, and can prevent the epimerization.

Example 101

Anti HCV Activity of Cyclosporin Derivatives

[0365] Anti-HCV activity of cyclosporine derivatives were evaluated in the HCV subgenomic replicon assay. The assay use the
cell line ET (luc-ubi-neo/ET), which is a Huh7 human hepatoma cell line harboring an HCV replicon with a stable luciferase (Luc)
reporter. HCV RNA replication was assessed by quantifying HCV replicon-derived luciferase activity. The antiviral activity of
cyclosporine analogs were evaluated after drug treatment to derive EC5p and ECgg values by using the luciferase end point
(Krieger, N., et al., 2001, J. Virol. 75, 4614-4624; Pietschmann, T, et al., 2002, J. Virol. 76, 4008-4021). Cytotoxicity was
assessed in parallel.
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Table 6, Testing results of certain representative compounds

Compound Antiviral activity EC g (UM)
Cyclosporine A 0.41
[N-Melle]-4-cyclosporin (SDZ-NIM-811) 0.15
[N-MeVal]-4-cyclosporin (SDZ 220-384) 0.17
(R)-2-(N,N-Diethylamino)ethylthio-Sar]-3-[N-Melle]-4-cyclosporin 0.04
(S)-2-(N,N-Diethylamino)ethylthio-Sar]-3-[N-Melle]-4-cyclosporin 1.87
(R)-2-(N,N-Diethylamino)ethylthio-Sar]-3-[N-MeVal]-4-cyclospotin 0.04
(S)-2-(N,N-Diethylamino)ethylthio-Sar]-3-[N-MeVal]-4-cyclosporin 3.66
(R)-2-(N,N-Dimethylamino)ethylithio-Sar]-3-[N-MeVal]-4-cyclosporin 0.13
(R)-2-(N-neo-Pentylamino)ethylthio-Sar]-3-cyclosporin 0.23
(S)-2-(N-neo-Pentylamino)ethylthio-Sar]-3-cyclosporin 3.09
(R)-2-(N-iso-Butyl-N-iso-propylamino)ethylithio-Sar]-3-cyclosporin 0.48
(S)-2-(N-iso-Butyl-N-iso-propylamino)ethylthio-Sar]-3-cyclosporin 4.65
(R)-2-(N-Diethylamino)ethyithio-Sar]-3-cyclosporin 0.16
[(R)-2-(N,N-Diethylamino )ethylthio-Sar]-3-[(y-Methylthio)methoxy-NMeLeu]-4-cyclosporin 0.11
Table 7, Testing results of certain representative compounds
Compound Antiviral activity EC gy
(HM)
[N-MeVal]-4-cyclosporin (SDZ 220-384) 0.12
(R)-2-(N,N-Dimethylamino Jethylthio-Sar]-3-[(y-hydroxy)-N-MeL e u]-4-cyclosporin (SCY-635) 0.08
[(R)-3-(N-Morpholino)propylthio-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin 0.05
[(R)-3-(N-Morpholino)propyithio-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-dihydrocyclosporin 0.15
[(R)-3-(N-Morpholino)propyithio-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin 0.06
(R)-3-(N,N-Diethylamino)propylthio-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin 0.07
[(R)~(3-(N-Morpholino)propylthio-Sar]-3-[(y-ethoxy)methoxy-N-MeLeu]-4-cyclosporin 0.16
[(R)-2-(N,N-Diethylamino)ethylthio-Sar]-3-(y-methylthio )methoxy-N-MeLeu]-4-cyclosporin 0.13
[(R)~(3-(N-Morpholino)propylthio-Sar]-3-[(y-methylthio)methoxy-N-MeLeu]-4-cyclosporin 0.16
[(R)-(3-(N-Morpholino)propylthio-Sar]-3-[(y-benzyloxy)-N-MeLeu]-4-cyclosporin 0.28
[(R)-3-(N-Morpholino)propyithio-Sar]-3-[(y-(4-Methoxy)-benzyloxy)-N-MeLeu]-4-cyclospotin 0.28
[(R)-3~(N-Morpholino)propyithio-Sar]-3-[(y-allyloxy)-N-MeLeu]-4-cyclosporin 0.15
[(R)-(2-(N,N-Diethylamino)ethyithio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeul-4-cyclosporin 0.03
(Example 29, isomer B)
[(S)-(2-(N,N-Diethylamino)ethyithio)mathyl-Sar]-3-[(y-Hydroxy)-N-MeLeu]-4-cyclosporin 212
(Example 29, isomer A)
[(y-Methoxy)-N-MeL eu]-4-cyclosporin 0.18
[(y-Methoxy)-N-MeL eu]-4-dihydrocyclosporin 0.35
[(y-Methylthio)methoxy-N-MeLeu]-4-cyclospori 0.40
[y-(2-Hydroxyethoxy)-N-MeLeul-4-dihydrocyclosporin 0.43
[N-MeSer]4-cyclosporin 0.56
Table 8, Testing results of certain representative compounds
Compound Antiviral activity
ECsp (MM)
[(S)H(2-(N,N-Dimethylamino Jethylthio)methyl-Sar]-3-[y-(Hydroxy)-N-MeL eu}-4-cyclosporin 0.05
(Example 28, isomer B)
[(R)-(2-(N,N-Diethylamino)ethyithio)methyl-Sarl]-3-[y-(Hydroxy)-N-MeLeu]-4-cyclosporino 212
(Example 29, isomer A)
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Compound Antiviral activity
ECs0 (MM)
[(S)-(2-(N,N-Diethylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)}-NMeL eu]-4-cyclosporin (Example 0.03
29, isomer B)
[(S)(2-(N-Morpholino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin (Example 30) 0.02
[(S)-(2-(N-Piperidinyl)ethyithio)methyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin (Example 31) 0.04
[(S)-(2-(4-Methyl-N-piperazinyl)ethylthio)methyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin 0.03
(Example 32)
[(8)-(3-(N-Morpholino)propylithio)methyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin (Example 0.02
45)
[(S)-(3-(N,N-Dimethylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin 0.05
(Example 47)
[(S)-(3-(N,N-Diethylamino)propylithio)methyl-Sar]-3-[(y-hydroxy)-NMeL eu]-4-cyclosporin 0.03
(Example 48)
[(RH2-(N,N-Diethylamino)ethoxy)methyl-Sar]-3-[(y-hydroxy)-NMel eu]-4-cyclosporin (Example 0.05
50)
[(S)-(2-(N-Isopropyl-N-methylamino )ethylthio)methyl-Sar]-3-[(y-hydroxy)-NMeL eu]-4-cyclosporin 0.04
(Example 37)
[(R)-(2-(N,N-Diethylamino)ethoxy)methyl-Sar]-3-[(y-methoxy)-NMeLeu]-4-cyclosporin (Example 0.02
77)
[(R)~(3-(N-Morpholino)propoxy)methyl-Sar]-3-[(y-hydroxy)-NMeLeu]-4-cyclosporin (Example 57) 0.04
[(R)-(2«(N,N-Diethylamino)ethyithio)methyil-Sar]-3-[(y-Methylthio)methoxy-NMeL eu}-4- 0.02
cyclosporin (Example 84)
[(S)-(2-(N,N-Diethylamino)ethyithio)methyl-Sar]-3-[(y-Ethoxy)methoxy-NMeLeu]-4-cyclosporin 0.02
(Example 87)
[(S)-(3-(N-Pyrrolidinyl)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 58) 0.12
Table 9, Testing results of certain representative compounds
Compound Antiviral activity
ECs0 (M)
[N-Melle]-4-cyclosporin (SDZ-NIM-811) 0.14
[N-MeVal]-4-cyclosporin (SDZ 220-384) 0.14
[(R)-2-(N,N-Dimethylamino )ethylthio-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin (SCY-635) 0.12
[D-N-MeAla]-3-[N-EtVal]l4-cyclosporin (Debio-025) 0.07
[(S)-(2-(N,N-Diethylamino )ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 29, 0.09
isomer B)
(S)-2-(N,N-Dimethylamino)ethylthiomethyl-Sar]-3-[y-(Hydroxy)-N-MeLeu]-4-cyclosporin (Example 28, 0.13
isomer B)
[(S)-(2-(N-Morpholino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 30) 0.06
[(S)-(3-(N-Piperidinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin oo (Example 43) 0.05
[(S)-(2-(N-Piperidinyl)ethyithio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 31) 0.08
[(S)-(2-(4-Methylpiperazino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 0.09
32)
[(S)-(2-(N-Pyrrolidinyl)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 33) 0.1
[(SH3-(N-Pyrrolidinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 44) 0.10
[(S)-(3-(N-Morpholino)propyithio)methyl-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin (Example 45) 0.05
[(S)-(3-(4-Methyl-N-piperazinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin 0.09
(Example 46)
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Compound Antiviral activity
ECs0 (M)
[(S)-(3-(N,N-Dimethylamino)propylithio )methyi-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 0.11
47)
[(S)-(3-(N,N-Diethylamino)propyithio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 0.08
48)
[(S)(3-(N-Ethyl-N-isopropylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)}-N-MeLeu]-4-cyclosporin 0.06
(Example 49)
[(SH2-(N-Ethyl-N-isopropylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin 0.07
(Example 36)
[(R)}(2-(N,N-Diethylamino)ethoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin (Example 50) 0.12
[(S)-(2-(N-Methyl-N-iso-propylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin 0.10
(Example 37)
[(S)-a-(2-(N-Isopropylamino )ethylthio )methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 0.19
35)
[(S)-(2-(N,N-Diisobutylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 0.12
38)
[(S)(2-(N-Neopentylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeL e u]-4-cyclosporin (Example 0.06
40)
[(S)-(2-(N-Ethyl-N-neopentylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin 0.06
(Example 42)
[(S)-(2-(N-Methyl-N-neopentylamino)ethylthio )methyi-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin 0.07
(Example 41)
[(R)-a~(Ethoxycarbonyimethoxy)methyl-Sar]-3-cyclosporin (Example 10) 0.18
[(R)-(3-(N, N-Diethylamino)propoxy)methyl-Sar]-3-cyclosporin (Example 20) 0.12
[(R)}(3-(N,N-Dimethylamino)propoxy)methyl-Sar]-3-cyclosporin (Example 19) 0.13
[(R)-(2-(N,N-Diethylamino )ethoxy)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 77) 0.06
[(R)-(3-(N-Morpholino)propoxy)methyl-Sarl-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 57) 0.09
[(R)-3~(N,N-Diethylamino)propylthio-Sar]-3-[N-Melle]-4-cyclosporin 0.08
[(R)-(3-(N-Pyrrolidinyl)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin (Example 58) 0.22
[(R)-3-(N,N-Diethylamino)propylthio-Sar]-3-[N-MeVal]-4-cyclosporin 0.07
[(R)-(3-(N-Morpholino)propyithio-Sar]-3-[N-MeVal]-4-cyclosporin 0.11
[(S)-(2-(N,N-Diethylamino)ethyithio)methyl-Sar]-3-[N-MeVal]-4-cyclosporin (Example 96) 0.14
[(S)-(2-(N,N-Diethylamino )ethylthio)methyl-Sar]-3-[N-Melle]-4-cyclosporin (Example 92) 0.10
[(R)-(2-(N,N-Diethylamino )ethoxy)methyl-Sar]-3-[N-Melle]-4-cyclosporin (Example 93) 0.16
[(R)~(3~(N-Piperidinyl)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 59) 0.15
[(R)-(2-(N,N-Dimethylamino )ethoxy)methyl-Sar]-3-cyclosporin (Example 13) 0.15
[(S)-(2-(N,N-Dimethylamino )ethylthio)methyl-Sar]-3-cyclosporin (Example 6, isomer B) 0.17
[(S)-(2-(N,N-Diethylamino)ethyithio)methyl-Sar]-3-cyclosporin (Example 7, isomer B) 0.16
[(R)-(2-(N-Piperidinyl)ethoxy)methyl-Sar]-3-{(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 51) 0.14
[(R)-(2-(N-Pyrrolidino)ethoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 54) 0.20
[(S)-(2-(N,N-Dimethylamino)ethyithio )methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 0.10
68)
[(S)-(3~(N,N-Dimethylamino)propylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 0.09
72)
[(S)-(3-(N,N-Diethylamino )propylithio)methyi-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 0.07
73)
[(S)-(2-(N,N-Diethylamino)ethylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 69) 0.09
[(S)-(2-(N-Pyrrolidinyl)ethylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 70) 0.09
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Compound Antiviral activity
ECs0 (M)
[(S)-(2-(N-Morpholino)ethylthio)methyl-Sar]-3-[(y-methoxy)-N-MeL eu]-4-cyclosporin (Example 71) 0.11
[(R)}-(2-(N,N-Dimethylamino)ethoxy)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 0.15
78)
[(S)-(3-(N-Morpholino)propylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 76) 0.10
[(R)}-(3-(N,N-Diethylamino)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 61) 0.18
[(8)-(3-(N-Pyrrolidinyl)propylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 75) 0.10
[(S)-[(3-(N-piperidinyl)propyithiomethyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 74) 0.06
[(R)-(2-(N,N-Dimethylamino)ethoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin (Example 53) 0.24
[(R)-(3-(N,N-Dimethylamino )propoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin (Example 0.26
60)
[(R)+(3-(N,N-Diethylamino)propoxy)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporine (Example 0.10
81)
[(R)-(2-(N-Morpholino)ethoxy)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin (Example 79) 0.15

Example 102

Anti HIV Activity of Cyclosporin Derivatives

[0366] Anti-HIV activity of cyclosporine derivatives were evaluated by cytoprotection assay in an acute infection model using
CEM-SS cells and either HIV-1g or HIV-1 RF. Antiviral activity was determined as a reduction in virus-caused cytopathic effects
when compounds prevent virus replication. Cytoprotection and compound cytotoxcity were evaluated using the tetrazollium dye
MTS (Promega) to calculate cell viability following virus infection after 6-day incubation (Zhou G., et al., 2011, J. Med. Chem. 27,
7220-31).

Table 10, Testing results of certain representative compounds against HIV-1llIB in CEM-SS cells (MTS Endpoint)

Compound Antiviral activity ECx
(nM)
AZT 9.0
[(S)-(2-(N,N-Dimethylamino Jethyithiomethyl-Sar]-3-[(y-Hydroxy)-NMeL eu]-4-cyclosporin 118.0
(Example 28, isomer B)
[(S)-(2-(N-Morpholino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-NMeL eu]-4-cyclosporin (Example 94.9
30)

Examples 103-705

Antiviral Cyclosporin Derivatives

[0367] The following compounds can be prepared according to a method analogous to those described herein.
Table 11
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103 S [(S)-(2-Hydroxyethylthio)methyl-Sar]-3-cyclosporin
#on
104 S [(S)-(2-(N-Ethyl-N-methylamino )ethylthio)methyl-Sar]-3-
e @ cyclosporin
105 S [(8)-(2~(N-lsopropylamino)ethylthio)methyl-Sar]-3-
cyclosporin
106 S [(S)(2-(N-Isopropyl-N-methylamino)ethylthio)methyl-
oy D Sar]-3-cyclosporin
107 S [(S)-(2-(N-Ethyl-N-isopropylamino)ethyithio )methyl-
}{/\NJ\ Sar]-3-cyclosporin
108 S [(S)-(2-(N-Thiazolidinyl)ethylthio)methyl-Sar]-3-
; cyclosporin
}{\/Nl:/\ yCloSp!
109 S [(S)-(2-(N-Thiomorpholino)ethyithio)methyl-Sar]-3-
LN cyclosporin
N/
110 S [(S)-(2-(N-Piperazinyl)ethylthio)methyl-Sar]-3-
o~ N\ cyclosporin
_/
111 S [(S)-(2-(4-Methyl-N-piperazinyl)ethylthio)methyl-Sar]-3-
o~y N cyclosporin
\_/
112 S [(S)-(2-(4-Ethyl-N-piperazinyl)ethylthio)methyl-Sar]-3-
RN cyclo sporin
\_/
113 S [(S)-(2-(4-lsopropyl-N-piperazinyl)ethylthio)methyl-Sar]-
:fi/\N/_\N_< 3-cyclo sporin
\_/
114 S [(S)-(2-(4-(2-Hydroxyethyl)-N-
o~y N oH piperazinyl)ethylthio)methyl-Sar]-3-cyclosporin
\_/
115 S [(S)-(3-Hydroxypropylthio)methyl-Sar]-3-cyclosporin
}“S\/\/OH
116 S [(S)-(3-(N,N-Dimethylamino )propylthio)methyl-Sar]-3-
| .
YO cyclo sporin
117 S [(S)~(3~(N-Ethyl-N-methylamino)propylthio)methyl-Sar]-
%\/\T/\ 3-cyclo sporin
118 S [(S)-(3-(N,N-Diethylamino)propylthio)methyl-Sar]-3-
EON ™S cyclo sporin
119 S [(S)-(3-(N-Isopropylamino)propylthio)methyl-Sar]-3-
cyclo sporin
}’S\/\/NH
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Ex No. Rq Name
120 [(S)~(3-(N-Isopropyl-N-methylamino)propylthio)methyl-
hdl Sarl-3-cyclosporin
}f\/\/N\
121 [(S)-(3~(N-Ethyl-N-isopropylamino)propylthio)methyl-
3’{\/\1)\ Sar]-3-cyclo sporin
)
122 [(S)-(3-(N-Isobutylamino)propylthio)methyl-Sar]-3-
N\E/Y cyclosporin
123 [(S)-(3-(N-Isobutyl-N-methylamino)propylthio)methyl-
T’Y Sar]-3-cyclo sporin
124 [(S)-(3-(N-Neopentylamino)propylthio)methyl-Sar]-3-
5{\/\»‘1/\’< cyclo sporin
125 [(S)-(3-(N-Methyl-N-neopentylamino )propylthio)methyl-
*{\/\,‘(ﬁ< Sar]-3-cyclosporin
126 [(S)-(3-(N-Thiazolidinyl)propylthio)methyl-Sar]-3-
NN cyclosporin
127 [(S)-(3-(N-Piperidinyl)propylthio)methyl-Sar]-3-
NN eyelosporin
128 [(S)-(3-(N-Thiomorpholino)propyithio)methyl-Sar]-3-
o~y N cyclo sporin
\_/
129 [(S)(3-(N-Piperazinyl)propylthio)methyl-Sar]-3-
N cyclosporin
130 [(8)-(3-(4-Methyl-N-piperazinyl)propylthio)methyl-Sar]-
;{\/\N/DN, 3-cyclo sporin
131 [(S)-(3-(4-Ethyl-N-piperazinyl)propylthio)methyl-Sar]-3-
I~ e~ cyclosporin
132 [(S)-(3-(4-lsopropyl-N-piperazinyl)propylthio )methyi-
%\/\N,—\N/k Sar]-3-cyclo sporin
\_/
133 [(S)-(3-(4-(2-Hydroxyethyl)-N-
k\/\NCN/\/OH piperazinyl)propylthio)methyl-Sar]-3-cyclosporin
134 [(S)-(4-Hydroxybutylthio)methyl-Sar]-3-cyclosporin
e N NoH
135 [(S)-(4-(N,N-Dimethylamino)butyithio)methyl-Sar]-3-
P"\/\/\T/ cyclo sporin
136 [(S)-(4-(N-Ethyl-N-methylamino)outylthio)methyl-Sar]-3-
F‘I\/\/\‘;/\ cyclo sporin
137 [(S)-(4-(N.N-Diethylamino)butylthio)methyl-Sar]-3-
NS cyclosporin
2
138 [(S)-(4~(N-lsopropylamino)butylthio)methyl-Sar]-3-
Hy A cyclosporin
139 [(S)-(4-(N-Isopropyl-N-methylamino)butylthio)methyl-

;”\/\/\N)\

Sar]-3-cyclosporin
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Ex No. Rq Name
140 [(S)-(4-(N-Ethyl-N-isopropylamino)butylthio)methyl-
F N A Sar]-3-cyclosporin
J
141 [(S)-(4-(N-Isobutylamino)butylthio)methyl-Sar]-3-
Ny cyclosporin
H
142 [(S)-(4-(N-isopropyl-N-methylamino)butylthio)methyl-
ANy Sar]-3-cyclosporin
|
143 [(S)-(4-(N-Neopentylamino)butylthio)methyl-Sar]-3-
Mo cyclosporin
E/\ﬁ YClosp
144 [(S)-(4-(N-Methyl-N-Neopentylamino)butylthio)methyl-
oy Sar]-3-cyclosporin
- ]-3-cyclospori
145 [(S)-(4-(N-Pyrrolidinyl)outylthio)methyl-Sar]-3-
?’\/\/\NQ cyclosporin
146 [(S)-(4-(N-Thiazolidinyl)butylthio)methyl-Sar]-3-
PN cyclosporin
\/
147 [(S)-(4-(N-Piperidinyl)butylthio)methyl-Sar]-3-[(y-
oy hydroxy)-NMelLeu]-4-cyclosporin
148 [(S)-(4-(N-Morpholino)butylthio)methyl-Sar]-3-
s Y cyclosporin
149 [(S)-(4-(N-Thiomorpholino)butyithio)methyl-Sar]-3-
o~y N cyclosporin
150 [(S)-(4-(N-Piperazinyl)butylthio)methyl-Sar]-3-
T~ cyclosporin
151 [(S)-(4-(4-Methyl-N-piperazinyl)butyithio )methyl-Sar]-3-
s~ cyclosporin
\_/
152 [(S)-(4-(4-Ethyl-N-piperazinyl)butylthio)methyl-Sar]-3-
Eone~ N~ cyclosporin
\
153 [(S)-(4-(4-lsopropyl-N-piperazinyl)butylthio)methyi-Sar]-
Y /I\ 3-cyclosporin
154 [(S)-(4-(4-(2-Hydroxyethyl)-N-
;f‘\/\/\NCN/\/OH piperazinyl)butylthio)methyl-Sar]-3-cyclosporin
155 [(R)-(2-Hydroxyethoxy)methyl-Sar]-3-cyclosporin
P"J\/\OH
156 [(R)-(2-(N-Ethyl-N-methylamino)ethoxy)methyl-Sar]-3-
:‘*"\/\T/\ cyclosporin
157 [(R)-(2-(N-Isopropylamino )ethoxy)methyl-Sar]-3-
?/\N J\ cyclosporin
158 [(R)-(2-(N-Isopropyl-N-methylamino )ethoxy)methyl-
o @ Sar]-3-cyclosporin
159 [(R)-(2-(N-Ethyl-N-isopropylamino)ethoxy)methyl-Sar]-

3-cyclosporin
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Ex No. W Rq Name
160 0 [(R)}-(2-(N-Isobutylamino)ethoxy)methyl-Sar]-3-
o cyclosporin
E/Y yclosp:
161 O [(R)-(2-(N-Isobutyl-N-methylamino Jethoxy)methyl-Sar]-
ey 3-cyclosporin
Y s
162 0 [(R)-(2-(N-Isopentylamino)ethoxy)methyl-Sar]-3-
HNS cyclosporin
E/\ﬁ YClOSp!
163 O [(R)-(2-(N-Isopentyl-N-methylamino)ethoxy)methyl-
NN Sar]-3-cyclosporin
r‘q/\ﬁ ]-3-cyclosp
164 0 [(R)-(2-(N-Thiazolidinyl)ethoxy)methyl-Sar]-3-
. cyclosporin
,’\/Nf:)
165 0] [(R)-(2-(N-Thiomorpholino)ethoxy)methyl-Sar]-3-
N cyclosporin
\J
166 0 [(R)-(2-(N-Piperazinyl)ethoxy)methyl-Sarl]-3-
Yo~ N cyclosporin
167 0] [(R)-(2-(4-Methyl-N-piperazinyl)ethoxy)methyl-Sar]-3-
o N cyclosporin
\_/
168 O [(R)-(2-(4-Ethyl-N-piperazinyl)ethoxy)methyl-Sar]-3-
A N cyclosporin
\_/
169 0 [(R)-(2-(4-Isopropyl-N-piperazinyljethoxy)methyl-Sar]-
A\ 3-cyclosporin
\_/
170 O [(R)-(2-(4-(2-Hydroxyethyl)-N-
Yo~y N~ piperazinyl)ethoxy)methyl-Sar]-3-cyclosporin
\_/
171 0] [(R)-(3-Hydroxypropoxy)methyl-Sar]-3-cyclosporin
}f\/\/OH
172 O [(R)-(3-(N-lsopropylamino)propoxy)methyl-Sar]-3-
cyclosporin
}és\/\/NH
173 0] [(R)~(3~(N-Ethyl-N-methylamino )propoxy)methyl-Sar]-3-
:‘{\/\n‘/\ cyclosporin
174 O [(R)}(3-(N-Isopropyl-N-methylamino)propoxy)methyl-
Sar]-3-cyclosporin
}é\/\/N\
175 0] [(R)-(3~(N-Ethyl-N-isopropylamino)propoxy)methyl-
}{\/\NJ\ Sarl-3-cyclosporin
176 0] [(R)-(3(N,N-Diisopropylamino)propoxy)methyl-Sar]-3-
/E’\/\N/k cyclosporin
177 0] [(R)~(3-(N-Thiazolidinyl)propoxymethyl-Sar]-3-
§ cyclosporin
}’J\/\/N\) Y P
178 0] [(R)-(3-(N-Piperidinyl)propoxy)methyl-Sar]-3-
:{\/\ND cyclosporin
179 0] [(R)~(3-(N-Thiomorpholino)propoxy)methyl-Sar]-3-
:{\/\NQS cyclosporin
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Ex No. Rq Name
180 [(R)-(3~(N-Piperazinyl)propoxy)methyl-Sar]-3-
o~y Nw cyclosporin
\_/
181 [(R)-(3-(4-Methyl-N-piperazinyl)propoxy)methyl-Sar]-3-
o~~~ N cyclosporin
\_/
182 [(R)-(3-(4-Ethyl-N-piperazinyl)propoxy)methyl-Sar]-3-
2~ e~ cyclosporin
183 [(R)-(3-(4-Isopropyl-N-piperazinyl)propoxy)methyl-Sar]-
oy ,—\N/k 3-cyclosporin
\/
184 [(R)-(3-(4-(2-Hydroxyethyl)-N-
I~y e piperazinyl)propoxy)methyl-Sar]-3-cyclosporin
185 [(R)-(4-Hydroxybutoxy)methyl-Sar]-3-cyclosporin
P N -
186 [(R)-(4-(N, N-Dimethylamino)butoxy)methyl-Sar]-3-
;”\/\/\T/ cyclosporin
187 [(R)-(4-(N-Ethyl-N-methylamino)butoxy)methyl-Sar]-3-
PN cyclosporin
J
188 [(R)-(4~(N,N-Diethylamino)butoxy)methyl-Sar]-3-
PN NN cyclosporin
J
189 [(R)-(4-(N-Isopropylamino)butoxy)methyl-Sar]-3-
WNJ\ cyclosporin
N
190 [(R)-(4~(N-Isopropyl-N-methylamino )butoxy)methyl-
PH\/\/\TJ\ Sarl-3-cyclosporin
191 [(R)-(4-(N-Ethyl-N-isopropylamino)butoxy)methyl-Sar]-
}:,\/\/\N)\ 3-cyclosporin
192 [(R-(4-(N-Isobutylamino)butoxy)methyl-Sar]-3-
B cyclosporin
E/Y yClosp
193 [(R)~(4-(N-Isobutyl-N-methylamino)butoxy)methyl-Sar]-
9“\/\/\T| 3-cyclosporin
194 [(R)-(4-(N-Isopentylamino)butoxy)methyl-Sar]-3-
LA cyclosporin
E’% YCIOSp
195 [(R)-(4-(N-Isopentyl-N-methylamino)butoxy)methyl-
P"\/\/\T Sarl-3-cyclosporin
196 [(R)-(4~(N-Pyrrolidinyl)butoxy)methyl-Sar]-3-cyclosporin
* \/\/\NQ
197 [(R)-(4-(N-Thiazolidinyl)butoxy)methyl-Sar]-3-
AN cyclosporin
\/
198 [(R)-(4~(N-Piperidinyl)butoxy)methyl-Sar]-3-cyclosporin
Py
199 [(R)-(4~(N-Morpholino)butoxy)methyl-Sar]-3-
A ) cyclosporin
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200 [(R)-(4-(N-Thiomorpholino)butoxy)methyl-Sar]-3-
wos~y cyclosporin
201 [(R)-(4~(N-Piperazinyl)butoxy)methyl-Sar]-3-
A N cyclosporin
202 [(R)-(4-(4-Methyl-N-piperazinyl)butoxy)methyl-Sar]-3-
o~y cyclosporin
\_/
203 [(R)-(4-(4-Ethyl-N-piperazinyl)butoxy)methyl-Sar]-3-
Fo~~ s cyclosporin
204 [(R)-(4-(4-lsopropyl-N-piperazinyl)butoxy)methyl-Sar]-
YN NJ\ 3-cyclosporin
205 [(R)-(4-(4-(2-Hydroxyethyl)-N-
Ay piperazinyl)butoxy)methyl-Sar]-3-cyclosporin
Table 12
]}
—)Nj—Hc |\‘1I Hq N—‘fc N—‘(S)
O
CTN CT —‘;/ N CJ\X
Ex No. Ra Name
206 [(S)-(2-Hydroxyethyithio)methyl-Sar]-3-[(y-hydroxy)-N-
on MeLeu]-4-cyclosporin
207 [(S)-(2~(N-Ethyl-N-methylamino ethylthio)methyl-Sar]-3-
0 [(y-hydroxy)-N-Mel eu]-4-cyclosporin
KN
208 [(S)-(2-(N-Isobutylamino )ethylthio)methyl-Sar]-3-[(y-
‘;‘\/\N/Y hydroxy)-N-MeLeul]-4-cyclosporin
H
209 [(S)-(2-(N-Isobutyl-N-methylamino)ethylthio)methyl-
‘e”\/\,lq/\[/ Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
210 [(S)-(2~(N-Thiazolidinyl)ethylthio)methyl-Sar]-3-[(y-
CS) hydroxy)-N-MeLeu]-4-cyclosporin
oM
211 [(S)-(2-(N-Thiomorpholino)ethylthio)methyl-Sar]-3-[(y-
LN hydroxy)-N-MeLeu]-4-cyclosporin
"
212 [(S)-(2-(N-Piperazinyl)ethyithio)methyl-Sar]-3-[(y-
A N hydroxy)-N-MeLeu]-4-cyclosporin
\_/
213 [(S)-(2-(4-Ethyl-N-piperazinyl)ethyithio)methyl-Sar]-3-
Ao~y Ve~ [(y-hydroxy)-N-MeL eu]-4-cyclosporin
N/
214 [(S)-(2-(4-Isopropyl-N-piperazinyl)ethylthio)methyl-Sar-
‘;‘\/\N/_\N_< 3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
\_J/
215 [(S)-(2-(4-(2-Hydroxyethyl)-N-
Yoy o piperazinylyethylthio)methyl-Sar]-3-[(y-hydroxy)-N-
N~ MeLeu]-4-cyclosporin
216 [(8)-(3-Hydroxypropylthio)methyl-Sar]-3-[(y-hydroxy)-N-
o MeLeu]-4-cyclosporin
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217 [(S)-(3-(N-Ethyl-N-methylamino)propylthio)methyl-Sar]-
3’{\/\‘1/\ 3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
218 [(S)-(3-(N-Isopropyl-N-methylamino )propylthio)methyl-
~ Sarl-3-[(y-hydroxy)-N-MeLeu]-4-cyclosparin
}“\/\/N\
219 [(S)-(3-(N-Ethyl-N-isopropylamino )propyithio )methyi-
}{\/\NJ\ Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
)
220 [(S)-(3-(N-Isobutylamino)propyithio)methyl-Sar]-3-[(y-
N N/\( hydroxy)-N-MeLeu]-4-cyclosporin
H
221 [(S)-(3-(N-Isobutyl-N-methylamino)propylthio)methyl-
H’V\T/Y Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
222 [(S)-(3-(N-Neopentylamino)propyithio)methyl-Sar]-3-
h’\/\m/\ﬁ [(y-hydroxy)-N-MeLeu]-4-cyclosporin
H
223 [(S)-(3-(N-Methyl-N-Neopentyl)propylthio)methyl-Sar]-
%{\/\T/\F 3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
224 [(S)-(3-(N-Thiazolidinyl)propylthio)methyl-Sar]-3-[(y-
BN N hydroxy)-N-MeLeu]-4-cyclosporin
225 [(S)(3-(N-Thiomorpholino)propylthio)methyl-Sar]-3-[(y-
ﬁz’\/\NCs hydroxy)-N-MeLeu]-4-cyclosporin
226 [(8)-(3~(N-Piperazinyl)propylthio)methyl-Sar]-3-[(y-
:{\/\NCNH hydroxy)-N-MeLeu]-4-cyclosporin
227 [(S)-(3-(4-Ethyl-N-piperazinyl)propylthio)methyl-Sar]-3-
I~ Ve~ [(y-hydroxy)-N-MeL eu]-4-cyclosporin
228 [(S)-(3-(4-Isopropyl-N-piperazinyl)propylthio)methyl-
oy /—\NJ\ Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
N/
229 [(S)-(3-(4-(2-Hydroxyethyl)-N-
N piperazinyl)propylthio ) methyl-Sar]-3-[(y-hydroxy)-N-
- Mel eu]-4-cyclosporin
230 [(S)-(4-Hydroxybutylthio)methyl-Sar]-3-[(y-hydroxy)-N-
BN o MeLeu]-4-cyclosporin
231 [(S)-(4-(N-Isopropylamino)butyithio)methyl-Sar]-3-[(y-
Fﬁ\/\/\NJ\ hydroxy)-N-MeLeu]-4-cyclosporin
N
232 [(S)-(4-(N,N-Dimethylamino)butylthio)methyl-Sar]-3-[(y-
Er"\/\/\,r - hydroxy)-N-MeLeu]-4-cyclosporin
233 [(S)-(4~(N-Ethyl-N-methylamino)butylthio)methyl-Sar]-3-
PN [(y-hydroxy)-N-MeL eu]-4-cyclosporin
234 [(S)-(4-(N,N-Diethylamino)butylthio)methyl-Sar]-3-[(y-
F”\/\/)N/\ hydroxy)-N-MeLeu]-4-cyclosporin
235 [(S)-(4-(N-Isopropyl-N-methylamino)butylthio)methyl-
;,,\/\/\N)\ Sar]-3-(y-hydroxy)-N-MeLeu]-4-cyclosporin
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236 [(S)-(4-(N-Ethyl-N-isopropylamino)butylthio)methyl-
;"J:\/\/\NJ\ Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
237 [(S)-(4-(N-Isobutylamino)butylthio)methyl-Sar]-3-[(y-
)”\/\/\N/\( hydroxy)-N-MeLeu]-4-cyclospotin
b
238 [(S)-(4-(N-Isobuty-N-methylamino )outylthio)methyl-
f"\/\/\h‘./Y Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
239 [(S)-(4«(N-Neopentylamino)butylthio)methyl-Sar]-3-{(y-
;\/\/\N/\ﬁ hydroxy)-N-MeLeu]-4-cyclosporin
!
240 [(S)-(4-(N-Methyl-N-Neopentylamino)butylthio)methyl-
f\/v\T Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
241 [(S)4~(N-Pyrrolidinyl)butyithio)methyl-Sar]-3-[(y-
f\/\/\NQ hydroxy)-N-MeLeu]-4-cyclosporin
242 [(S)-(4-(N-Thiazolidinyl)butylthio)methyl-Sar]-3-[(y-
F N hydroxy)-N-MeLeu]-4-cyclosporin
243 [(S)-(4-(N-Piperidinyl)butylthio)methyl-Sar]-3-[(y-
sy hydroxy)-N-MeLeu]-4-cyclosporin
244 [(S)-(4-(N-Morpholino)butylthio)methyl-Sarl]-3-[(y-
NN AN hydroxy)-N-MeLeu]-4-cyclosporin
245 [(S)-(4-(N-Thiomorpholino)butylthio)methyl-Sar]-3-[(y-
o~~~ N hydroxy)-N-MeL eu]-4-cyclosporin
246 [(S)-(4-(N-Piperazinyl)butyithio)methyl-Sar]-3-[(y-
s~ hydroxy)-N-MeLeu]-4-cyclosporin
247 [(S)-(4-(4-Methyl-N-piperazinyl)butyithio)methyl-Sar]-3-
s~ [(y-hydroxy)-N-MeL eu]-4-cyclosporin
\_/
248 [(S)-(4-(4-Ethyl-N-piperazinyl)butylthio)methyl-Sar]-3-
oy s [(y-hydroxy)-N-MeL eu]-4-cyclosporin
249 [(S)-(4-(4-lsopropyl-N-piperazinyl)butylthio)methyi-Sar]-
YN NJ\ 3-{(y-hydroxy)-N-MeLeu]-4-cyclosporin
250 [(S)-(4-(4-(2-Hydroxyethyl)-N-
sy e o piperazinyl)butylthio)methyl-Sar}-3-[(y-hydroxy)-N-
' Mel eu]-4-cyclosporin
251 [(R)-(2-Hydroxyethoxy)methyl-Sar]-3-[(y-hydroxy)-N-
N Mel eu]-4-cyclosporin
252 [(R)-(2-(N-Ethyl-N-methylamino)ethoxy)methyl-Sar]-3-
:‘"‘\/\T/\ [(y-hydroxy)-N-Mel_eu]-4-cyclosporin
253 [(R)~(2-(N-Isopropylamino)ethoxy)methyl-Sar]-3-[(y-
?\/\N/k hydroxy)-N-MeLeu]-4-cyclosporin
254 [(R)-(2-(N-Isopropyl-N-methylamino )ethoxy)methyl-

;*”\/\/D

Sar]-3-{(y-hydroxy)-N-MeLeu]-4-cyclosporin
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255 0 [(R)-(2-(N-Ethyl-N-isopropylamino)ethoxy)methyl-Sar]-
?,\/\NJ\ 3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin
256 0 [(R)-(2-(N-lsobutylamino)ethoxy)methyl-Sar]-3-[(y-
}"\/\N/w/ hydroxy)-N-MeLeu]-4-cyclosporin
H
257 0 [(R)-(2-(N-Isobutyl-N-methylamino)ethoxy)methyl-Sar]-
?"\/\N/\( 3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
|
258 0] [(R)-(2-(N-Neopentylamino)ethoxy)methyl-Sar]-3-[(y-
}“\/\NA,< hydroxy)-N-MeLeu]-4-cyclosporin
A
259 0o [(R)-(2-(N-Methyl-N-neopentylamino )ethoxy)methyl-
\;\/\TX Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
260 0 [(R)-(2-(N-Thiazolidinyl)ethoxy)methyl-Sar]-3-[(y-
':3‘ hydroxy)-N-MeLeu]-4-cyclosporin
SN
261 o [(RH(2-(N-Thiomorpholino)ethoxy)methyl-Sar]-3-[(y-
\,a{/\NCS hydroxy)-N-MeLeu]-4-cyclosporin
262 0 [(R}(2-(N-Piperazinyl)ethoxy)methyl-Sar]-3-[(y-
o\ hydroxy)-N-MeLeu]-4-cyclosporin
\_/
263 0 [(R)-(2-(4-Methyl-N-piperazinyl)ethoxy)methyl-Sar]-3-
o~ N [(y-hydroxy)-N-MeL eu]4-cyclosporin
\_/
264 0 [(R)-(2-(4-Ethyl-N-piperazinyl)ethoxy)methyl-Sar]-3-[(y-
oy e~ hydroxy)-N-MeLeu]-4-cyclosporin
\_/
265 0] [(R)-(2-(4-Isopropyl-N-piperazinyl)ethoxy)methyl-Sar]-
;f‘\/\N/_\N_< 3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin
\_/
266 0 [(R)-(2-(4-(2-Hydroxyethyl)-N-
N NVARWG" piperazinyl)ethoxy)methyl-Sar]-3-[(y-hydroxy)-N-
\J MeL eu]4-cyclosporin
267 0 [(R)-(3-Hydroxypropoxy)methyl-Sar]-3-[(y-hydroxy)-N-
oM MeLeul-4-cyclosporin
268 O [(R)-(3-(N-Isopropylamino)propoxylimethyl-Sar]-3-[(y-
hydroxy)-N-MeLeu]-4-cyclosporin
}f\/\/NH
269 0 [(R)-(3~(N-Ethyl-N-methylamino )propoxy)methyl-Sar]-3-
f’{\/\‘/\ [(y-hydroxy)-N-MeL eu]-4-cyclosporin
270 0] [(R)-(3-(N-Isopropyl-N-methylamino)propoxy)methyl-
Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
}’S\/\/N\
271 0] [(R)-(3-(N-Ethyl-N-isopropylamino)propoxy)methyl-
}{\/\N/L Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
272 0] [(R)~(3-(N-Isobutylamino)propoxy)methyl-Sar]-3-[(y-
?’{\/\r‘(\( hydroxy)-N-MeLeu]-4-cyclosporin
273 0 [(R)-(3-(N-Isobutyl-N-methylamino)propoxy)methyl-
’{\/\n‘/\r Sar]-3-(y-hydroxy)-N-MeLeu]-4-cyclosporin
274 0 [(R)~(3-(N-Neopentylamino)propoxy)methyi-Sar]-3-[(y-
ﬁ:\/\n‘/\g hydroxy)-N-MeLeu]-4-cyclosporin
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275 [(R)~(3-(N-Methyl-N-Neopentylamino)propoxy)methyl-
f’a’\/\»‘: Sarl]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
276 [(R)-(3-(N-Thiazolidinyl)propoxymethyl-Sar]-3-[(y-
S hydroxy)-N-MeLeu]-4-cyclosporin
‘,:’S\/\/N\)
277 [(R)-(3-(N-Thiomorpholino)propoxy)methyl-Sar]-3-[(y-
o~ N hydroxy)-N-MeLeu]-4-cyclosporin
\_/
278 [(R)«(3~(N-Piperazinyl)propoxy)methyl-Sar]-3-[(y-
s~ \w hydroxy)-N-MeLeu]-4-cyclosporin
279 [(R)~(3-(4-Methyl-N-piperazinyl)propoxy)methyl-Sar]-3-
>~~~ e [(y-hydroxy)-N-MeLeu]-4-cyclosporin
\_/
280 [(R)-(3-(4-Ethyl-N-piperazinyl)propoxy)methyl-Sar]-3-
AN [(y-hydroxy)-N-MeL eu]-4-cyclosporin
281 [(R)-(3-(4-Isopropyl-N-piperazinyl)propoxy)methyl-Sar]-
oy /—\NJ\ 3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
\_/
282 [(R)-(3-(4-(2-Hydroxyethyl)-N-
LN NN piperazinyl)propoxy)methyl-Sarl]-3-[(y-hydroxy)-N-
~ Mel eul4-cyclosporin
283 [(R)-(4-Hydroxybutoxy)methyl-Sar]-3-[(y-hydroxy)-N-
o MeLeu]-4-cyclosporin
284 [(R)-(4-(N,N-Dimethylamino)butoxy)methyl-Sar]-3-[(y-
P"\/\/\T - hydroxy)-N-MeLeu]-4-cyclosporin
285 [(R)-(4~(N-Ethyl-N-methylamino)butoxy)methyl-Sar]-3-
K/\/JN/\ [(y-hydroxy)-N-MeLeu]-4-cyclo sporin
286 [(R)-(4-(N,N-Diethylamino)butoxy)methyl-Sar]-3-[(y-
:""\/\/\)N/\ hydroxy)-N-MeLeu]-4-cyclosporin
287 [(R)-(4-(N-Isopropylamino)butoxy)methyl-Sar]-3-[(y-
F”\/\/\NJ\ hydroxy)-N-MeLeu]-4-cyclo sporin
H
288 [(R)-(4-(N-Isopropyl-N-methylamino )butoxy)methyl-
;ﬁl\/\/\NJ\ Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
|
289 [(R)~(4-(N-Ethyl-N-isopropylamino)butoxy)methyl-Sar]-
;r“\/\/\NJ\ 3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin
/
290 [(R)-(4-(N-Isobutylamino)butoxy)methyl-Sar]-3-{(y-
W”/Y hydroxy)-N-MeLeu]-4-cyclosporin
h
291 [(R)-(4-(N-Isobutyl-N-methylamino)butoxy)methyl-Sar]-
J"{-/\/\r‘q 3-{(y-hydroxy)-N-MeLeu]-4-cyclosporin
292 [(R)-(4-(N-Methyl-N-neopentylamino)butoxy)methyl-

ﬁi/\/\z/\ﬁ

Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin
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293 0 [(R)-(4-(N-Neopentylamino)butoxy)methyl-Sar]-3-[(y-
F’W\N“ﬁ hydroxy)-N-MeLeu]-4-cyclosporin
|
294 0] [(R)-(4-(N-Pyrrolidinyl)butoxy)methyl-Sar]-3-[(y-
?"\/\/\NQ hydroxy)-N-MeLeu]-4-cyclosporin
295 0O [(R)-(4-(N-Thiazolidinyl)butoxy)methyl-Sar]-3-[(y-
oy hydroxy)-N-MeLeu]-4-cyclosporin
296 0 [(R)}-(4-(N-Piperidinyl)butoxy)methyl-Sar]-3-{(y-
Yo~ hydroxy)-N-MeLeu]-4-cyclosporin
297 0] [(R)-(4-(N-Morpholino)butoxy)methyl-Sar]-3-[(y-
o~~~ Y hydroxy)-N-MeLeu]-4-cyclosporin
298 0 [(R)-(4-(N-Thiomorpholino)butoxy)methyl-Sar]-3-[(y-
o~~~y N\ hydroxy)-N-MeLeu]-4-cyclosporin
N/
299 0 [(R}-(4-(N-Piperazinyl)butoxy)methyl-Sar]-3-[(y-
Fo~~ N\ hydroxy)-N-MeLeu]-4-cyclosporin
300 o [(R)-(4-(4-Methyl-N-piperazinyl)butoxy)methyl-Sar]-3-
N A [(y-hydroxy)-N-MeL eu]-4-cyclosporin
Y
301 0 [(R)-(4-(4-Ethyl-N-piperazinyl)butoxy)methyl-Sar]-3-[(y-
N hydroxy)-N-MeLeu]-4-cyclosporin
\_/
302 O [(R)-(4-(4-Isopropyl-N-piperazinyl)butoxy)methyl-Sar]-
YN NL 3-[(y-hydroxy)-N-MeL eu]-4-cyclosporin
303 0] [(R)-(4-(4-(2-Hydroxyethyl)-N-
N A N piperazinyl)butoxy)methyl-Sar]-3-[(y-hydroxy)-N-
MelL eul4-cyclosporin
Table 13
HO,,
7),\:“0,1:@0,\1 “HC—NEc—I\‘jTgW'R‘
oc & &1 &h & &
Hi— o n o H b
: i R
o*ch’CTN’ﬁ?j;ﬁ’Cﬁ'“"ﬁ ome
“HH H o {H )
Ex. No. Ra Name
304 S [(S)-(2-Hydroxyethylthio)methyl-Sar]-3-[(y-methoxy)-N-
# o MeLeu]-4-cyclosporin
305 S [(S }(2-(N-Ethyl-N-methylamino )ethylthio)methyl-Sar]-
"y D 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
306 S [(S }(2-(N-Isopropylamino)ethylthio)methyl-Sarl]-3-[(y-
F/\HL methoxy)-N-MeLeu]-4-cyclosporin
307 S [(S)-(2-(N-Isopropyl-N-methylamino ethyithio)methyl-
O Sar]-3-[(y-methoxy)-N-MelLeu]-4-cyclosporin
wo~ N
308 S [(S)-(2-(N-Isopropyl-N-ethylamino )ethylthio)methyl-
?’J\NJ\ Sar]-3-{(y-methoxy)-N-MeLeu]-4-cyclosporin
J
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309 [(S)-(2-(N-Isobutylamino)ethylthio)methyl-Sar]-3-[(y-
‘?\/\NA( methoxy)-N-MeLeu]-4-cyclosporin
"
310 [(S)-(2-(N-lsobutyl-N-methylamino)ethylthio)methyl-
P T/Y Sar]-3-{(y-methoxy)-N-MeLeu]-4-cyclosporin
311 [(S)-(2-(N-Neopentylamino)ethylthio)methyl-Sar]-3-[(y-
?X\/\N/\ﬁ methoxy)-N-MeLeu]-4-cyclosporin
h
312 [(S)-(2-(N-Methyl-N-neopentylamino Jethylthio)methyl-
‘;‘J\T/\ﬁ Sar]-3-{(y-methoxy)-N-MeLeu]-4-cyclosporin
313 [(S)-(2-(N-Thiazolidinyl)ethylthio)methyl-Sar]-3-[(y-
CS) methoxy)-N-MeLeu]-4-cyclosporin
AN
314 [(S)-(2-(N-Thiomorpholino)ethylthio)methyl-Sar]-3-[(y-
‘e{/\NCS methoxy)-N-MeLeu]4-cyclosporin
315 [(S)-(2-(N-Piperazinyl)ethylthio)methyl-Sar]-3-{(y-
A~ e methoxy)-N-MeLeu]-4-cyclosporin
316 [(S)-(2-(4-Methyl-N-piperazinyl)ethylthio)methyl-Sar]-
\;L/\NCN/ 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
317 [(S (2-(4-Ethyl-N-piperazinyl)ethylthio)methyl-Sar]-3-
o~y N [(y-methoxy)-N-MeLeu]-4-cyclosporin
\_/
318 [(S)-(2-(4-Isopropyl-N-piperazinyl)ethylthio)methyl-
WY Sar-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
319 [(S)-(2-(4-(2-Hydroxyethyl)-N-
oy oot piperazinyl)ethylthio)methyl-Sar-3-[(y-methoxy)-N-
— MeLeu]-4-cyclosporin
320 [(S)-(3-Hydroxypropylthio)methyl-Sar]-3-[(y-methoxy)-
o N-MeLeu]-4-cyclosporin
321 [(S)~(3~(N-Isopropylamino)propylthio)methyl-Sar]-3-
[(y-methoxy)-N-MeLeu]-4-cyclosporin
}’(\/\/NH
322 [(S)A3-(N-Ethyl-N-methylamino )propyithio)methyl-
jﬁ’\/\r\‘l’\ Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
323 [(S)-(3-(N-Isopropyl-N-methylamino)propylthio)methyl-
Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
;é‘\/\/N\
324 [(S)-(3-(N-Ethyl-N-isopropylamino)propylthio)methyl-
:{\/\NJ\ Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
/
325 [(S)}(3-(N-Isobutylamino)propylthio)methyl-Sar]-3-[(y-
3{\/\‘1/\( methoxy)-N-MeLeu]-4-cyclosporin
326 [(S)-(3-(N-Isobutyl-N-methylamino)propyithio)methyl-
’{\/\T/\r Sar]-3-{(y-methoxy)-N-MeLeu]-4-cyclosporin
327 [(S)-(3-(N-Neopentylamino)propyithio)methyl-Sar]-3-
f‘a\/\r‘u/\g [(y-methoxy)-N-MeLeu]-4-cyclosporin
328 [(S)-(3-(N-Methyi-N-
ENN neopentylamino)propylthio)methyl-Sar]-3-[(y-

methoxy)-N-MeLeu]-4-cyclosporin
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329 [(S)(3-(N-Thiazolidinyl)propylthio)methyl-Sar]-3-[(y-
NN methoxy)-NMeLeu]-4-cyclosporin
330 [(S)-(3-(N-Thiomorpholino)propylthio)methyl-Sar]-3-
:{\/\NCS [(y-methoxy)-N-MeLeu]-4-cyclosporin
331 [(S)-(3-(N-Piperazinyl)propylthio)methyl-Sar]-3-[(y-
so~~ N methoxy)-N-MeLeu]-4-cyclosporin
332 [(S)-(3-(4-Methyl-N-piperazinyl)propylithio)methyi-Sar]-
o~ e 3-{(y-methoxy)-N-MeLeu]-4-cyclosporin
333 [(S)-(4-Hydroxybutylthio)methyl-Sar]-3-[(y-methoxy)-N-
o on MeLeu]-4-cyclosporin
334 [(S)-(3-(4-Ethyl-N-piperazinyl)propylithio )methyl-Sar]-
}f\/\NCN/\ 3-[(y-methoxy)-N-MeL eu]-4-cyclosporin
335 [(S)-(3-(4-Isopropyl-N-piperazinyl)propylthio)methyl-
o /—\NJ\ Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
\_/
336 [(S)-(3-(4-(2-Hydroxyethyl)-N-
S~y o piperazinyl)propylithio)methyl-Sar]-3-[(y-methoxy)-N-
MelLeul4-cyclosporin
337 [(S)-(4-(N,N-Dimethylamino)butylthio)methyl-Sar]-3-
9*‘\/\/\‘,/ [(y-methoxy)-N-MeLeu]-4-cyclosporin
338 [(S }-(4-(N-Ethyl-N-methylamino )butylthio)methyl-Sar]-
f\/\/\)nf\ 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
339 [(S)-(4-(N,N-Diethylamino)butylthio)methyl-Sar]-3-[(y-
:‘f“\/\/)q/\ methoxy)-N-MeLeu]-4-cyclosporin
340 [(S)}-(4-(N-Isopropylamino)butylthio)methyl-Sar]-3-[(y-
;'H\/\/\NJ\ methoxy)-N-MeLeu]-4-cyclosporin
H
341 [(S)-(4-(N-Isopropyl-N-methylamino)butylthio)methyl-
WTJ\ Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
342 [(S)-(4-(N-Ethyl-N-isopropylamino)butylthio)methyl-
If"\/\/\NJ\ Sar]-3-[(y-methoxy)-N-MelLeu]-4-cyclosporin
343 [(S)-(4-(N-Isobutylamino)butylthio)methyl-Sar]-3-[(y-
;“\/\/\N/Y methoxy)-N-MelLeu]-4-cyclosporin
"
344 [(S)-(4-(N-Isobutyl-N-methylamino)butylthio)methyl-
x‘f"\/\/\‘. Sar]-3-[(y-methoxy)-N-MeLeul4-cyclosporin
345 [(S)-(4-(N-Neopentylamino)butylthio)methyl-Sar]-3-[(y-
is”\/\/\h‘. methoxy)-N-MeLeu]-4-cyclosporin
H
346 [(S)-(4-(N-Methyl-N-neopentylamino )butylthio)methyl-
f“\/\/\,‘\.* Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
347 [(S)-(4-(N-Pyrrolidinyl)butylthio)methyl-Sar]-3-[(y-

;”\/\/\NQ

methoxy)-N-MeLeu]-4-cyclosporin
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348 [(S)-(4-(N-Thiazolidinyl)butylthio)methyl-Sar]-3-[(y-
Ee VT methoxy)-N-MeLeu]-4-cyclosporin
349 [(S)-(4-(N-Piperidinyl)butylthio)methyl-Sar]-3-[(y-
WNQ methoxy)-NMeL eu]-4-cyclosporin
350 [(S)-(4-(N-Morpholino)butylthio)methyl-Sar]-3-[(y-
N methoxy)-N-MeLeu]-4-cyclosporin
351 [(S)-(4-(N-Thiomorpholino)butylthio)methyl-Sar]-3-{(y-
NN methoxy)-N-MeLeu]-4-cyclosporin
352 [(S)-(4-(N-Piperazinyl)butylthio)methyl-Sar]-3-[(y-
o~~~y \w methoxy)-N-MeLeu]-4-cyclosporin
353 [(S)-(4-(4-Methyl-N-piperazinyl)butylthio)methyl-Sar]-
o~ 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
N/
354 [(S)}-(4-(4-Ethyl-N-piperazinyl)butylthio)methyl-Sar]-3-
s~y s [(y-methoxy)-N-MeLeu]-4-cyclosporin
355 [(S)-(4-(4-Isopropyl-N-piperazinyl)butylthio)methyl-
NN Nj\ Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
356 [(S)-(4-(4-(2-Hydroxyethyl)-N-
Fornod o piperazinyl)butylthio)methyl-Sar]-3-[(y-methoxy)-N-
~ MelLeul-4-cyclosporin
357 [(R)-(2-Hydroxyethoxy)methyl-Sar]-3-[(y-methoxy)-N-
#on MeLeu]-4-cyclosporin
358 [(R)-(2-(N-Ethyl-N-methylamino)ethoxy)methyl-Sar]-3-
P"’\/\T/\ [(y-methoxy)-N-MeLeu]-4-cyclosporin
359 [(R)-(2-(N-lsopropylamino Jethoxy)methyl-Sar]-3-[(y-
methoxy)-N-MeLeu]-4-cyclosporin
oy A Xy) [-4-cyclosp
360 [(R)-(2-(N-Isopropyl-N-methylamino)ethoxy)methyl-
Q Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
N
361 [(R)-(2-(N-Ethyl-N-isopropylamino)ethoxy)methyi-Sar]-
?’/\NJ\ 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
)
362 [(R)H(2-(N-Isobutylamino )ethoxy)methyl-Sar]-3-[(y-
‘e‘i/\,/\( methoxy)-N-Mel eu]-4-cyclosporin
H
363 [(R)-(2-(N-Isobutyl-N-methylamino)ethoxy)methyl-Sar]-
?\/\Nﬁ/ 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
|
364 [(R)-(2-(N-Neopentylamino)ethoxy)methyl-Sar]-3-[(y-
:»"\/\N/\ﬁ methoxy)-N-MeLeu]-4-cyclosporin
H
365 [(R)-(2-(N-Methyl-N-neopentylamino)ethoxy)methyl-
?{/\T/\F Sarl]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
366 [(R)-(2-(N-Thiazolidinyl)ethoxy)methyl-Sar]-3-[(y-
C; methoxy)-N-MeLeul-4-cyclosporin
N
367 [(R)-(2-(N-Piperidinyl)ethoxy)methyl-Sar]-3-[(y-

N /\ND

methoxy)-N-MeLeu]-4-cyclosporin
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368 0 [(R)}-(2-(N-Thiomorpholino)ethoxy)methyl-Sar]-3-[(y-
RN methoxy)-N-MeL eu]-4-cyclosporin
\_/
369 (0] [(R)-(2-(N-Piperazinyl)ethoxy)methyl-Sar]-3-[(y-
A~ N methoxy)-N-MeLeu]-4-cyclosporin
370 (0] [(R)-(2-(4-Methyl-N-piperazinyl)ethoxy)methyl-Sar]-3-
o~ N\ [(y-methoxy)-N-MeLeu]-4-cyclosporin
\_/
371 0o [(R)-(2-(4-Ethyl-N-piperazinyl)ethoxy)methyl-Sar]-3-
‘A/\N/\:/\N/\ [(y-methoxy)-N-MeLeu]-4-cyclosporin
372 (0] [(R)-(2-(4-Isopropyl-N-piperazinyl)ethoxy)methyl-Sar]-
\,&/\N/_\N< 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
\_/
373 0 [(R)-(2-(4-(2-Hydroxyethyl)-N-
Yo oot piperazinyl)ethoxy)methyl-Sar]-3-[(y-methoxy)-N-
— MeLeu]-4-cyclosporin
374 (0] [(R)-(3-Hydroxypropoxy)methyl-Sar]-3-[(y-methoxy)-N-
Hoson MeLeu]-4-cyclosporin
375 (0] [(R)}(3~(N-Isopropylamino)propoxy)methyl-Sar]-3-[(y-
methoxy)-N-Mel eu]-4-cyclosporin
;é!\/\/NH
376 0] [(R)-(3-(N-Ethyl-N-methylamino)propoxy)methyl-Sar]-
?{\/\T/\ 3-{(y-methoxy)-N-MeLeul-4-cyclosporin
377 (0] [(R)-(3-(N-Isopropyl-N-methylamino)propoxy)methyi-
~ Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
}’5\/\/”\
378 (0] [(R)-(3~(N-Ethyl-N-isopropylamino)propoxy)methyl-
}{\/\NJ\ Sarl]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
379 (0] [(R)~(3-(N-Isobutylamino)propoxy)methyl-Sar]-3-[(y-
”’{\/\E/\( methoxy)-N-MeL eu]-4-cyclosporin
380 o [(R)-(3-(N-Isobutyl-N-methylamino)propoxy)methyl-
“’{\/\T/\( Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
381 (0] [(R)-(3-(N-Neopentylamino)propoxy)methyl-Sar]-3-[(y-
%’\/\»‘:/\g methoxy)-N-MeLeul-4-cyclosporin
H
382 (0] [(R(3-(N-Methyl-N-neopentylamino)propoxy)methyl-
”’{\/\T/\ﬁ Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
383 (0] [(R)(3-(N-Thiazolidinyl)propoxymethyl-Sar]-3-[(y-
r\s) methoxy)-NMeLeu]-4-cyclosporin
f\/\/N
384 (0] [(R)}(3-(N-Piperidinyl)propoxy)methyl-Sar]-3-[(y-
z{\/\NO methoxy)-N-MeL eu]-4-cyclosporin
385 o [(R)-(3-(N-Morpholino)propoxy)methyl-Sar]-3-[(y-
o~~~ % methoxy)-N-MeL eu]-4-cyclosporin
>
386 (0] [(R)-(3-(N-Thiomorpholino)propoxy)methyl-Sar]-3-[(y-
;{\/\N/\:/\S methoxy)-N-MeLeu]-4-cyclosporin
387 O [(R)-(3-(N-Piperazinyl)propoxy)methyl-Sar]-3-[(y-
2~ N methoxy)-N-MeL eu]-4-cyclosporin
\/
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388 [(R)-(3-(4-Methyl-N-piperazinyl)propoxy)methyl-Sar]-
e~y e 3-[(y-methoxy)-N-MeL eu]-4-cyclosporin
\_/
389 [(R)}-(3-(4-Ethyl-N-piperazinyl)propoxy)methyl-Sar]-3-
S VERAN [(y-methoxy)-N-MeLeu]-4-cyclosporin
390 [(R)-(3-(4-Isopropyl-N-piperazinyl)propoxy)methyl-
I /—\NJ\ Sar]-3-[(y-methoxy)-N-MeLeul4-cyclosporin
A/
391 [(R)-(3-(4-(2-Hydroxyethyl)-N-
k\ANCN/\/OH piperazinyl)propoxy)methyl-Sar]-3-[(y-methoxy)-N-
MeLeu]4-cyclosporin
392 [(R)-(4-Hydroxybutoxy)methyl-Sar]-3-[(y-methoxy)-N-
PN MelLeu]-4-cyclosporin
393 [(R)-(4-(N,N-Dimethylamino)butoxy)methyl-Sar]-3-[(y-
;fi/\/\,‘( methoxy)-N-MeLeu]-4-cyclosporin
394 [(R)-(4-(N-Ethyl-N-methylamino )butylthio)methyl-Sar]-
F‘\/\/)N/\ 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
395 [(R)-(4-(N,N-Diethylamino)butoxy)methyl-Sar]-3-[(y-
;‘“\/\/j/\ methoxy)-N-MeLeu]-4-cyclosporin
396 [(R)-(4-(N-lsopropylamino)butoxy)methyl-Sar]-3-[(y-
FJ\/\/\NJ\ methoxy)-N-MeLeu]-4-cyclosporin
H
397 [(R)-(4-(N-Isopropyl-N-methylamino)butoxy)methyl-
P”\/\/\NJ\ Sar]-3-{(y-methoxy)-N-MeLeu]-4-cyclosporin
|
398 [(R)-(4-(N-Ethyl-N-isopropylamino)butoxy)methyi-Sar}-
WNJ\ 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
)
399 [(R)-(4-(N-Isobutylamino)butoxy)methyl-Sar]-3-[(y-
Wﬁ' methoxy)-N-Mel eu]-4-cyclosporin
H
400 [(R)-(4-(N-Isobutyl-N-methylamino)butoxy)methyl-Sar]-
e“\/\/\‘. 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
401 [(R)-(4-(N-Neopentylamino)butoxy)methyl-Sar]-3-[(y-
;*i/\/\l\‘, methoxy)-N-MeLeu]-4-cyclosporin
H
402 [(R)-(4-(N-Methyl-N-neopentylamino)butoxy)methyl-
K™ v T;;’ Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
403 [(R)-(4-(N-Pyrrolidinyl)butoxy)methyl-Sar]-3-[(y-
Wn\j methoxy)-N-MeLeu]-4-cyclosporin
404 [(R)-(4-(N-Thiazolidinyl)butoxy)methyl-Sar]-3-[(y-
PN N methoxy)-N-MeLeu]-4-cyclosporin
405 [(R)-(4-(N-Piperidinyl)butoxy)methyl-Sar]-3-[(y-
P methoxy)-N-MeLeu]-4-cyclosporin
406 [(R)-(4-(N-Morpholino)butoxy)methyl-Sar]-3-[(y-
o~~~y methoxy)-N-MeLeu]-4-cyclosporin
407 [(R)-(4-(N-Thiomorpholino)butoxy)methyl-Sar]-3-[(y-
s~y ) methoxy)-N-MeL eu]-4-cyclosporin
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408 0] [(R)-(4-(N-Piperazinyl)butoxy)methyl-Sar]-3-[(y-
o~~~y methoxy)-N-MeLeu]-4-cyclosporin
\_/
409 (0] [(RH(4-(4-Methyl-N-piperazinyl)butoxy)methyl-Sar]-3-
e~y [(y-methoxy)-N-MeLeu]-4-cyclosporin
\_/
410 0 [(R)-(4-(4-Ethyl-N-piperazinyl)outoxy)methyl-Sar]-3-
s~ s [(y-methoxy)-N-MeLeu]-4-cyclosporin
\_/
411 (0] [(R)-(4-(4-Isopropyl-N-piperazinyl)butoxy)methyl-Sar]-
‘;\/\/\“,—\Nj\ 3-[(y-methoxy)-N-MeLeu]-4-cyclosporin
412 0 [(R)-(4-(4-(2-Hydroxyethyl)-N-
Aoy oo piperazinyl)butoxy)methyl-Sar]-3-{(y-methoxy)-N-
it MeLeu]-4-cyclosporin
Table 14
N IH v, G g
\K_{, o H | o rli N(A_)
CTN c1—H OE( L OJW/
Ex No. w Ra Name
413 S [(S)-(2-Hydroxyethylthio)methyl-Sar]-3-[N-MeVal]-4-
#om cyclo sporin
414 S [(S)-(2-(N-Ethyl-N-methylamino )ethylthio)methyl-Sar]-3-
'y D [N-MeVal-4-cyclosporin
415 S [(S)-(2-(N-Isopropylamino)ethylithio )methyl-Sar]-3-[N-
* MeVall-4-cyclosporin
Py
416 S [(S)-(2-(N-Isopropyl-N-methylamino)ethylthio)methyl-
'y D Sar]-3-[N-MeVall-4-cyclosporin
417 S [(S)-(2-(N-Ethyl-N-isopropylamino)ethyithio )methyl-
J\ Sar]-3-[N-MeVall-4-cyclosporin
P
418 S [(S)-(2-(N-Isobutylamino)ethylthio)methyl-Sar]-3-[N-
K MeVal]-4-cyclosporin
E/\( |-4-cyclosp
419 S [(S)-(2-(N-Isobutyl-N-methylamino)ethylthio)methyl-
?’\/\N/\( Sar]-3-[N-MeVall-4-cyclosporin
|
420 S [(S)-(2-(N-Neopentylamino )ethyithio )methyl-Sar]-3-[N-
o MeVal]-4-cyclosporin
Emg |-4-cyclosp
421 S [(S)-(2-(N-Methyl-N-neopentylamino)ethyithio)methyl-
‘a’i/\‘, Sar]-3-[N-MeVall-4-cyclosporin
422 S [(S)-(2-(N-Pyrrolidinyl)ethylthio)methyl-Sar]-3-[N-
MeVall-4-cycl i
H{\/NO eVal]-4-cyclo sporin
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423 S [(S)-(2-(N-Thiazolidinyl)ethylthio)methyl-Sar]-3-[N-
,:S) MeVal]-4-cyclosporin
N
424 S [(S)-(2(N-Piperidinyl)ethylthio)methyl-Sar]-3-[N-
\H\/\ND MeVal]-4-cyclo sporin
425 S [(S){2-(N-Morpholino)ethylthio )methyl-Sar]-3-[N-
A~ ) MeVal]-4-cyclo sporin
\_/
426 S [(S)-(2-(N-Thiomorpholino)ethylthio)methyl-Sar]-3-[N-
SN MeVall-4-cyclosporin
\_/
427 S [(S)-(2-(N-Piperazinyl)ethylthio)methyl-Sar]-3-[N-
AW MeVal]-4-cyclosporin
\_/
428 S [(S)-(2-(4-Methyl-N-piperazinyl)yethyithio )methyl-Sar]-3-
o~ N\ [N-MeVall-4-cyclosporin
\_/
429 S [(S)-(2-(4-Ethyl-N-piperazinyl)ethylthio)methyl-Sar]-3-
NN [N-MeVal]-4-cyclosporin
430 S [(S)-(2-(4-Isopropyl-N-piperazinyl)ethylthio)methyl-Sar-
‘;’\/\N/_\N< 3-[N-MeVall-4-cyclosporin
\_/
431 S [(S)-(2-(4~(2-Hydroxyethyl)-N-
NI AN piperazinyl)ethylthio)methyl-Sar]-3-[N-MeVal]-4-
~ cyclosporin
432 S [(S)-(3-Hydroxypropylthio)methyl-Sar]-3-[N-MeVal]-4-
oM cyclosporin
433 S [(S)-(3-(N,N-Dimethylamino )propylthio)methyl-Sar]-3-
?{\/\T/ [N-MeVal-4-cyclosporin
434 S [(S)-(3-(N-Isopropylamino)propylthio)methyl-Sar]-3-[N-
MeVall<4-cyclosporin
;\_é L~ NH
435 S [(S)~(3-(N-Ethyl-N-methylamino)propylthio)methyl-Sar]-
EONWN 3-[N-MeVal]-4-cyclosporin
436 S [(S)~(3-(N,N-Diethylamino)propylthio)methyl-Sar]-3-[N-
EDNNN MeVal]4-cyclosporin
437 S [(S)-(3-(N-Isopropyl-N-methylamino )propylthio)ymethyl-
Sarl]-3-[N-MeVall-4-cyclosporin
I:“\/\/N\
438 S [(S)-(3-(N-Ethyl-N-isopropylamino )propylthio)methyl-
}{\/\NJ\ Sar]-3-N-MeVall-4-cyclosporin
S
439 S [(S)-(3-(N,N-Diisopropylamino)propylthio)methyl-Sar]-
%\/\NJ\ 3-[N-MeVal]-4-cyclosporin
440 S [(S)-(3-(N-Pyrrolidinyl)propyithio)methyl-Sar]-3-[N-
h’\/\NQ MeVal]-4-cyclosporin
441 S [(S)-(3-(N-Thiazolidinyl)propylthio)methyl-Sar]-3-[N-
BN N MeVal]-4-cyclosporin
\/
442 S [(S)-(3-(N-Piperidinyl)propylthio)methyl-Sar]-3-[N-
:a;\/\NQ MeVal]-4-cyclosporin
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443 S [(S)-(3-(N-Morpholino)propylthio)methyl-Sar]-3-[N-
o>~~~ ) MeVal]-4-cyclosporin
\_/
444 S [(S)-(3-(N-Thiomorpholino)propylthio)methyl-Sar]-3-[N-
o~ MeVal]-4-cyclosporin
\_/
445 S [(S)-(3-(N-Piperazinyl)propylthio)methyl-Sar]-3-[N-
s~ MeVal]-4-cyclosporin
\_/
446 S [(S)-(3-(4-Methyl-N-piperazinyl)propylthio)methyl-Sar]-
o~ N 3-[N-MeVal]-4-cyclosporin
s
447 S [(S)-(3-(4-Ethyl-N-piperazinyl)propyithio)methyl-Sar]-3-
o~ N~ [N-MeVall-4-cyclosporin
\_/
448 S [(S)-(3-(4-lsopropyl-N-piperazinyl)propylthio)methyl-
oy /—\NJ\ Sar]-3-[N-MeVal]4-cyclosporin
449 S [(S)-(3-(4-(2-Hydroxyethyl)-N-
I~y oot piperazinyl)propylthio)methyl-Sar]-3-[N-MeVal]-4-
~ cyclosporin
450 S [(S)-(4-Hydroxybutylthio)methyl-Sar]-3-[N-MeVal]-4-
N on cyclosporin
451 S [(S)-(4-(N,N-Dimethylamino)butylthio)methyl-Sar]-3-[N-
;J‘\/\/\T/ MeVal]-4-cyclosporin
452 S [(S)-(4-(N-Ethyl-N-methylamino )outylthio)methyl-Sar]-3-
PSS [N-MeVall-4-cyclosporin
453 S [(S)-(4-(N,N-Diethylamino)butyithio)methyl-Sar]-3-[N-
;e‘\/\/),/\ MeVal]4-cyclosporin
454 S [(S)-(4-(N-Isopropylamino)butyithio)methyl-Sar]-3-[N-
;HJ\/\/\NJ\ MeVal]-4-cyclosporin
N
455 S [(S)-(4-(N-Isopropyl-N-methylamino)butylthio)methyl-
?J\/\/\NJ\ Sar]-3-[N-MeVall-4-cyclosporin
|
456 S [(S)-(4-(N-Ethyl-N-isopropylamino)butylthio)methyl-
F'I\/\/\NJ\ Sar]-3-[N-MeVall-4-cyclosporin
J
457 S [(S)-(4-(N,N-Diisopropylamino)butyithio)methyl-Sar]-3-
PH\/\/\NJ\ [N-MeVal]-4-cyclosporin
458 S [(S)-(4-(N-Pyrrolidinyl)butylthio)methyl-Sar]-3-[N-
;F‘J\/\/\NQ MeVal]-4-cyclosporin
459 S [(S)-(4-(N-Thiazolidinyl)butylthio)methyl-Sar]-3-[N-
NNy \/_\/S MeVal]4-cyclosporin
460 S [(S)-(4~(N-Piperidinyl)butylthio)methyl-Sar]-3-[N-
ooy MeVal]4-cyclosporin
461 S [(S)-(4-(N-Morpholino)butylthio )methyl-Sar]-3-[N-
oo NCO MeVal]-4-cyclosporin
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462 S [(S)-(4~(N-Thiomorpholino)butylthio)methyl-Sar]-3-[N-
s~y N MeVal]-4-cyclosporin
N/
463 S [(S)-(4~(N-Piperazinyl)butylthio)methyl-Sar]-3-[N-
o~y MeVall-4-cyclosporin
\_/
464 S [(S)-(4-(4-Methyl-N-piperazinyl)butylthio)methyl-Sar]-3-
e~y [N-MeVal]-4-cyclosporin
N/
465 S [(S)-(4-(4-Ethyl-N-piperazinyl)butylthio)methyl-Sar]-3-
Fos~d e~ [N-MeVall-4-cyclosporin
\_/
466 S [(S)-(4-(4-lsopropyl-N-piperazinyl)butylthio)methyl-Sar]-
‘?N\N/_\NJ\ 3-[N-MeVal]-4-cyclosporin
467 S [(S)-(4-(4-(2-Hydroxyethyl)-N-
RPN piperazinyl)butylthio)methyl-Sar]-3-[N-MeVal]-4-
hd cyclosporin
468 0 [(R)-(2-Hydroxyethoxy)methyl-Sar]-3-[N-MeVal]-4-
#om cyclosporin
469 0 [(R)-(2-(N-Ethyl-N-methylamino)ethoxy)methyl-Sar]-3-
;f‘\/\,’(\ [N-MeVal]-4-cyclosporin
470 0] [(R)~(2-(N-Isopropylamino)ethoxy)methyl-Sar]-3-[N-
. J\ MeVal]-4-cyclosporin
§J\H
471 0] [(R)-(2-(N-Isopropyl-N-methylamino )ethoxy)methyl-
'y ,Q Sar]-3-[N-MeVal]4-cyclosporin
472 0 [(R)-(2«(N-Isobutylamino)ethoxy)methyl-Sar]-3-[N-
o MeVall-4-cyclosporin
Z/\l/ |-4-cyclosp
473 0 [(R)~(2-(N-Isobutyl-N-methylamino)ethoxy)methyl-Sar]-
Fé\/\le/\r 3-[N-MeVal]-4-cyclosporin
474 0] [(R)}-(2-(N-Neopentylamino)ethoxy)methyl-Sar]-3-[N-
e MeVal]-4-cyclosporin
E/\ﬁ |-4-cyclosp
475 0] [(R)-(2-(N-Methyl-N-neopentylamino Jethoxy)methyl-
‘e"\/\.\‘] Sar]-3-[N-MeVall-4-cyclosporin
476 0 [(R)-(2«(N-Isobutylamino)ethoxy)methyl-Sar]-3-[N-
e MeVal]-4-cyclosporin
E/Y |-4-cyclosp
477 0 [(R)-(2-(N-Isobutyl-N-methylamino)ethoxy)methyl-Sar]-
fe\/\wﬁ/ 3-[N-MeVal]-4-cyclosporin
478 0] [(R)}-(2-(N-Neopentylamino)ethoxy)methyl-Sar]-3-[N-
o MeVal]-4-cyclosporin
E% |-4-cyclosp
479 o [(R)H(2~(N-Methyl-N-neopentylamino )ethoxy)methyl-
?S\/\T Sar]-3-[N-MeVal]-4-cyclosporin
480 0] [(R)-(2-(N-Pyrrolidinyl)ethoxy)methyl-Sar]-3-[N-MeVall-
}:\/NO 4-cyclosporin
481 0 [(R)-(2-(N-Thiazolidinyl)ethoxy)methyl-Sar]-3-[N-
r:s) MeVal]-4-cyclosporin
AN
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482 0 [(R)-(2«(N-Piperidinyl)ethoxy)methyl-Sar]-3-[N-MeVal]-
\;/\ND 4-cyclosporin
483 0] [(R)-(2-(N-Morpholino)ethoxy)methyl-Sar]-3-[N-MeVal}-
PPN 4-cyclosporin
\_/
484 o [(R)-(2-(N-Thiomorpholino)ethoxy)methyl-Sar]-3-[N-
AN MeVal]-4-cyclosporin
\_/
485 0 [(R)-(2-(N-Piperazinyl)ethoxy)methyl-Sar]-3-[N-MeVal}-
o~ N\ 4-cyclosporin
\_/
486 O [(R)-(2-(4-Methyl-N-piperazinyl)ethoxy)methyl-Sar]-3-
o~ N\ [N-MeVal]-4-cyclosporin
"
487 0] [(R)-(2-(4-Ethyl-N-piperazinyl)ethoxy)methyl-Sar]-3-[N-
o e MeVal]-4-cyclosporin
\_J
488 0] [(R)-(2-(4-Isopropyl-N-piperazinyl)ethoxy)methyl-Sar]-
A~ N/_\N_< 3-[N-MeVal]-4-cyclosporin
\_/
489 0] [(R)-(2-(4-(2-Hydroxyethyl)-N-
Yo7 N oH piperazinyl)ethoxy)methyl-Sar]-3-[N-MeVal]-4-
- cyclosporin
490 0] [(R)-(3-Hydroxypropoxy)methyl-Sar]-3-[N-MeVal]-4-
Ao cyclosporin
491 0] [(R)~(3-(N,N-Dimethylamino)propoxy)methyl-Sar]-3-[N-
3’{\/\'1/ MeVall-4-cyclosporin
492 o [(R)-(3-(N-Isopropylamino)propoxy)methyl-Sar]-3-[N-
MeVal]4-cyclosporin
;Se $_~NH
493 O [(R)~(3~(N-Ethyl-N-methylamino )propoxy)methyl-Sar]-3-
7’(\/\:?/\ [N-MeVall-4-cyclosporin
494 0] [(R)-(3-(N,N-Diethylamino)propoxy)methyl-Sar]-3-[N-
E AN MeVal]-4-cyclosporin
495 o] [(R)-(3-(N-Isopropyl-N-methylamino)propoxy)methyl-
Sarl]-3-[N-MeVall-4-cyclosporin
RSN
496 0 [(R)-(3-(N-Ethyl-N-isopropylamino)propoxy)methyl-
}{\/\Nk Sar]-3-[N-MeVall-4-cyclosporin
497 0] [(R)-(3-(N-Isobutylamino )propoxy)methyl-Sar]-3-[N-
O MeVal]4-cyclosporin
H
498 0 [(R)-(3-(N-Isobutyl-N-methylamino)propoxy)methyl-
AN N/Y Sarl]-3-[N-MeVall-4-cyclosporin
|
499 0] [(R)~(3-(N-Neopentylamino)propoxy)methyl-Sar]-3-[N-
”{\/\ﬁ‘/\ﬁ MeVall4-cyclosporin
500 0] [(R)(3~(N-Methyl-N-neopentylamino)propoxy)methyl-
:‘{\/\l\‘l Sar]-3-[N-MeVal]-4-cyclosporin
501 o) [(R)-(3-(N-Pyrrolidinyl)propoxy)methyl-Sar]-3-[N-
:’L/\/\NQ MeVal]-4-cyclosporin
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502 0 [(R)-(3-(N-Thiazolidinyl)propoxy)methyl-Sar]-3-[N-
Cs) MeVal]-4-cyclosporin
}}\/\/N
503 0] [(R)-(3-(N-Piperidinyl)propoxy)methyl-Sar]-3-[N-
;{\/\ND MeVal]-4-cyclosporin
504 0 [(R)A(3-(N-Morpholino)propoxy)methyl-Sar]-3-[N-
o~~~ Y MeVal]-4-cyclosporin
\_/
505 0] [(R)~(3-(N-Thiomorpholino)propoxy)methyl-Sar]-3-[N-
PO AR MeVall-4-cyclosporin
N/
506 O [(R)(3«(N-Piperazinyl)propoxy)methyl-Sar]-3-[N-
o~~~ Nw MeVal]-4-cyclosporin
\_/
507 0] [(R)~(3-(4-Methyl-N-piperazinyl)propoxy)methyl-Sar]-3-
o~ e [N-MeVal]-4-cyclosporin
\_/
508 0] [(R)-(3-(4-Ethyl-N-piperazinyl)propoxy)methyl-Sar]-3-
2~y e~ [N-MeVall-4-cyclosporin
\_/
509 O [(R)-(3-(4-Isopropyl-N-piperazinyl)propoxy)methyl-Sar]-
oy /—\NJ\ 3-[N-MeVall-4-cyclosporin
510 0] [(R)-(3-(4-(2-Hydroxyethyl)-N-
NN AN piperazinyl)propoxy)methyl-Sar]-3-[N-MeVal]-4-
- cyclosporin
511 O [(R)-(4-Hydroxybutoxy)methyl-Sar]-3-[N-MeVal|-4-
FA oy cyclosporin
512 0 [(R)-(4-(N,N-Dimethylamino )butoxy)methyl-Sar]-3-[N-
;f\/\/\,r/ MeVal]-4-cyclosporin
513 o [(R)-(4~(N-Ethyl-N-methylamino)butoxy)methyl-Sar]-3-
?‘\/\/\J/\ [N-MeVal]-4-cyclosporin
514 0 [(R)-(4-(N,N-Diethylamino )butoxy)methyl-Sar]-3-[N-
;f"\/\/),/\ MeVall-4-cyclosporin
515 0] [(R)-(4-(N-lsopropylamino)butoxy)methyl-Sar]-3-[N-
f\/\/\NJ\ MeVal]-4-cyclosporin
N
516 0 [(R)-(4-(N-Isopropyl-N-methylamino )butoxy)methyl-
P‘J\/\/\NJ\ Sar]-3-[N-MeVall-4-cyclosporin
\
517 0O [(R)~(4-(N-Ethyl-N-isopropylamino)butoxy)methyl-Sar]-
‘?J\/\/\NJ\ 3-[N-MeVal]-4-cyclosporin
)
518 0 [(R)-(4-(N-Isobutylamino)butoxy)methyl-Sar]-3-[N-
H\/\/\E/Y MeVal]-4-cyclosporin
519 0] [(R)-(4-(N-Isobutyl-N-methylamino)butoxy)methyl-Sar]-
J":r\/\/\r‘q 3-[N-MeVal]-4-cyclosporin
520 0 [(R)}(4-(N-Neopentylamino)butoxy)methyl-Sar]-3-[N-
P“JV\/\N/\ﬁ MeVal]-4-cyclosporin
o

121



DK/EP 2646043 T3

Ex No. Rq Name
521 [(R)-(4-(N-Methyl-N-neopentylamino)butoxy)methyl-
?‘\/\/\l\‘, Sar]-3-[N-MeVall-4-cyclosporin
522 [(R)-(4-(N-Pyrrolidinyl)butoxy)methyl-Sar]-3-[N-MeVal}-
;"\/\/\NQ 4-cyclosporin
523 [(R)-(4-(N-Thiazolidinyl)butoxy)methyl-Sar]-3-[N-
WN\/_\/S MeVal]-4-cyclosporin
524 [(R)-(4«(N-Piperidinyl)outoxy)methyl-Sar]-3-[N-MeVall-
oy 4-cyclosporin
525 [(R)-(4-(N-Morpholino)butoxy)methyl-Sar]-3-[N-MeVal]-
PR 4-cyclosporin
\_/
526 [(R)-(4-(N-Thiomorpholino)butoxy)methyl-Sar]-3-[N-
o~~~ N MeVal]-4-cyclosporin
N/
527 [(R)-(4-(N-Piperazinyl)butoxy)methyl-Sar]-3-[N-MeVal}-
PNNARW 4-cyclosporin
_/
528 [(R)-(4-(4-Methyl-N-piperazinyl)butoxy)methyl-Sar]-3-
e~y N\ [N-MeVal]-4-cyclosporin
\_/
529 [(R)-(4-(4-Ethyl-N-piperazinyl)butoxy)methyl-Sar]-3-[N-
s~y Vs MeVal]-4-cyclosporin
\_/
530 [(R)-(4-(4-Isopropyl-N-piperazinyl)butoxy)methyl-Sar]-
. x!{/\/\N,—\NJ\ 3-[N-MeVal]-4-cyclosporin
531 [(R)-(4-(4-(2-Hydroxyethyl)-N-
A o piperazinyl)butoxy)methyl-Sar]-3-[N-MeVal]-4-
e cyclosporin
Table 15
2
HO,,
—)NEE‘Q*ILFC*N “HchEc—rlu gy
ot & &1 bn & [
GS -
CTN CEN (C)“;/ L J]/
Ex. No. Ra Name
532 [(S)-(2-hydroxyethylthio)methyl-Sar]-3-[N-Melle]-4-
Pon cyclosporin
533 [(S)~(2-(N,N-Dimethylamino)ethylithio)methyl-Sar]-3-[N-
‘f‘\/\,'( Melle]-4-cyclosporin
534 [(S)-(2~(N-Ethyl-N-methylamino )ethylthio)methyl-Sar]-3-
'y D [N-Melle]4-cyclosporin
535 [(S)+(2-(N-Isopropylamino)ethylithio )methyl-Sar]-3-[N-
?\/\H* Melle]-4-cyclosporin
536 [(S)-(2-(N-Isopropyl-N-methylamino)ethylthio)methyl-
Q Sar]-3-[N-Melle]-4-cyclosporin
AN
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537 [(S)-(2-(N-Ethyl-N-isopropylamino)ethylthio)methyl-
?\/\Nj\ Sar]-3-[N-Melle]-4-cyclosporin
)
538 [(S)-(2-(N-Isobutylamino)ethylthio)methyl-Sar]-3-[N-
P Melle]-4-cyclosporin
E/\( ]-4-cyclosp
539 [(S)(2-(N-Isobutyl-N-methylamino)ethylthio)methyl-
;"\/\.\‘./Y Sar]-3-[N-Melle]-4-cyclosporin
540 [(S)-(2-(N-Neopentylamino)ethylthio)methyl-Sar]-3-[N-
;"\/\Ex Melle]-4-cyclosporin
541 [(S)-(2-(N-Methyl-N-neopentylamino)ethylthio )methyl-
‘e”\/\‘. Sar]-3-[N-Melle]-4-cyclosporin
542 [(S)-(2-(N-Pyrrolidinyl)ethylthio)methyl-Sar]-3-[N-Melle]-
4-cycl i
}{\/NO cyclosporin
543 [(S)-(2-(N-Thiazolidinyl)ethyithio)methyl-Sar]-3-[N-
;:S) Melle]-4-cyclosporin
SN
544 [(S)-(2-(N-Piperidinyl)ethyithio)methyl-Sar]-3-[N-Melle]-
‘f’\/\ND 4-cyclosporin
545 [(S)H2-(N-Morpholino)ethylthio)methyl-Sar]-3-[N-
LN Melle]-4-cyclosporin
\J/
546 [(S)-(2-(N-Thiomorpholino)ethylthio)methyl-Sar]-3-[N-
LY Melle]-4-cyclosporin
\_/
547 [(S)H2-(N-Piperazinyl)ethyithio)methyl-Sar]-3-[N-
Ny N Melle]-4-cyclosporin
548 [(8)-(2-(4-Methyl-N-piperazinyl)ethylthio)methyl-Sar]-3-
o~y [N-Melle]4-cyclosporin
549 [(S)-(2-(4-Ethyl-N-piperazinyl)ethylthio)methyl-Sar]-3-
A~y N~ [N-Melle}-4-cyclosporin
N/
550 [(S)-(2-(4-lsopropyl-N-piperazinyl)ethylthio)methyl-Sar]-
SN\ 3-[N-Melle]-4-cyclosporin
\_/
551 [(S)-(2-(4-(2-Hydroxyethyl)-N-
oy oot piperazinyl)ethylthio)methyl-Sar]-3-[N-Melle]-4-
~ cyclosporin
552 [(S (3-Hydroxypropylthio)methyl-Sar]-3-[N-Melle]-4-
Aon cyclosporin
553 [(S)-(3-(N,N-Dimethylamino)propylthio)methyl-Sar]-3-
3’{\/\'1’ [N-Melle]4-cyclosporin
554 [(S)-~(3-(N-Isopropylamino)propylthio)methyl-Sar]-3-[N-
Melle]-4-cyclosporin
P~ NH
555 [(S)-(3-(N,N-Diethylamino)propylthio)methyl-Sar]-3-[N-
HONN Melle]-4-cyclosporin
556 [(S)~(3-(N-Ethyl-N-methylamino)propylthio)methyl-Sar]-
OSSN 3-[N-Melle]-4-cyclosporin
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557 [(S)~(3-(N-Isopropyl-N-methylamino)propylthio)methyl-
Sarl]-3-[N-Melle]-4-cyclosporin
}5\/\/'\‘\
558 [(S)-(3~(N-Ethyl-N-isopropylamino)propylthio)methyl-
}{\/\Nk Sar]-3-[N-Melle]-4-cyclosporin
J
559 [(S)-(3-(N-Isobutylamino)propyithio)methyl-Sar]-3-[N-
?{\/\.‘q Melle]-4-cyclosporin
H
560 [(S)-(3-(N-Isobutyl-N-methylamino)propylthio)methyl-
f’{\/\‘: Sar]-3-[N-Melle]4-cyclosporin
561 [(S)(3-(N-Neopentylamino)propylthio)methyl-Sar]-3-
BN N-Melle]-4-cyclosporin
E/\F [ ]-4-cyclosp
562 [(S)-(3-(N-Methyl-N-neopentylamino)propylthio)methyl-
H’\/\N/\ﬁ Sar]-3-[N-Melle]-4-cyclosporin
\
563 [(S)~(3-(N-Pyrrolidinyl)propylthio)methyl-Sar]-3-[N-
}{\/\NQ Melle]-4-cyclosporin
564 [(S)-(3-(N-Thiazolidinyl)propylthio)methyl-Sar]-3-[N-
NN Melle]-4-cyclosporin
565 [(S)-(3~(N-Piperidinyl)propylthio)methyl-Sar]-3-[N-
SN Melle]-4-cyclosporin
566 [(S)~(3-(N-Morpholino)propyithio)methyl-Sar]-3-[N-
>~ Y Melle]-4-cyclosporin
_/
567 [(S)-(3-(N-Thiomorpholino)propylthio)methyl-Sar]-3-[N-
NN(_/\S Melle]-4-cyclosporin
568 [(S)~(3~(N-Piperazinyl)propylthio)methyl-Sar]-3-[N-
o~ Melle]-4-cyclosporin
\_/
569 [(S)-(3-(4-Methyl-N-piperazinyl)propyithio)methyl-Sar]-
o~~~ N 3-[N-Melle]-4-cyclosporin
N
570 [(S)-(3-(4-Ethyl-N-piperazinyl)propyithio )methyl-Sar]-3-
e~y e~ [N-Melle]-4-cyclosporin
571 [(S)(3-(4-lsopropyl-N-piperazinyl)propylthio)methyi-
3’\/\/_\“)\ Sar]-3-[N-Melle]-4-cyclosporin
\_/
572 [(S)-(3-(4-(2-Hydroxyethyl)-N-
Zonsy oo piperazinyl)propylthio)methyl-Sar]-3-[N-Melle]-4-
~ cyclosporin
573 [(S)-(4-Hydroxybutylthio)methyl-Sar]-3-[N-Melle}-4-
o cyclosporin
574 [(S)-(4-(N,N-Dimethylamino)butylthio)methyl-Sar]-3-[N-
;f\/\/\,r/ Melle]-4-cyclosporin
575 [(S)-(4-(N-E thyl-N-methylamino )butylthio)methyl-Sar]-3-
KNS [N-Melle]-4-cyclosporin
576 [(S)-(4-(N,N-Diethylamino)butyithio)methyl-Sar]-3-[N-
;r"\/\/),/\ Melle]-4-cyclosporin
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577 [(S)-(4-(N-Isopropylamino)butyithio)methyl-Sar]-3-[N-
F"\/\/\NJ\ Melle]-4-cyclosporin
H
578 [(S)-(4-(N-Isopropyl-N-methylamino)butylthio)methyl-
}H\/\/\NJ\ Sar]-3-[N-Melle]-4-cyclosporin
|
579 [(S)-(4~(N-Ethyl-N-isopropylamino)butylthio )methyl-
N /{\ Sar]-3-[N-Melle]-4-cyclosporin
580 [(S)-(4-(N-Isobutylamino)butylthio)methyl-Sar]-3-[N-
PN Melle]-4-cyclosporin
E’\r ]-4-cyclosp
581 [(S)-(4-(N-Isobutyl-N-methylamino )b utylthio)methyl-
P"\/\/\‘. Sar]-3-[N-Melle]-4-cyclosporin
582 [(S)-(4-(N-Neopentylamino)butylthio)methyl-Sar]-3-[N-
Ao Melle]-4-cyclosporin
EAﬁ ]-4-cyclosp
583 [(8)-(4-(N-Methyl-N-neopentylamino)butylthio)methyl-
P”\/\/\T Sar]-3-[N-Melle]4-cyclosporin
584 [(S)-(4-(N-Pyrrolidinyl)butylthio)methyl-Sar]-3-[N-Melle]-
;“\/\/\NQ 4-cyclosporin
585 [(S)-(4-(N-Thiazolidinyl)butylthio)methyl-Sar]-3-[N-
SN Melle]-4-cyclosporin
586 [(S)-(4-(N-Piperidiny)butylthio)methyl-Sar]-3-[N-Melle]-
Wy 4-cyclosporin
587 [(S)-(4-(N-Morpholino)butylthio)methyl-Sar]-3-[N-
o~~~y % Melle]-4-cyclosporin
588 [(S)-(4-(N-Thiomorpholino)butylthio)methyl-Sar]-3-[N-
s~y % Melle]-4-cyclosporin
589 [(S)-(4~(N-Piperazinyl)butylthio)methyl-Sar]-3-[N-
PN AW Melle]-4-cyclosporin
\_/
590 [(S)-(4-(4-Methyl-N-piperazinyl)butylthio)methy-Sar]-3-
A~ [N-Melle]4-cyclosporin
N/
591 [(S)-(4-(4-Ethyl-N-piperazinyl)butylthio)methyl-Sar]-3-
NN WAV [N-Melle]-4-cyclosporin
\/
592 [(S)-(4-(4-Isopropyl-N-piperazinyl)butylthio)methyi-Sar]-
o NJ\ 3-[N-Melle]-4-cyclosporin
593 [(S)-(4-(4-(2-Hydroxyethyl)-N-
AN o piperazinyl)butylthio)methyl-Sar]-3-[N-Melle]-4-
cyclosporin
594 [(R)-(2-Hydroxyethoxy)methyl-Sar]-3-[N-Melle]-4-
#on cyclosporin
595 [(R)~(2-(N,N-Dimethylamino Jethoxy)methyl-Sar]-3-[N-
Y D Melle]-4-cyclosporin
596 [(R)-(2-(N-Ethyl-N-methylamino)ethoxy)methyl-Sar]-3-
B [N-Melle]-4-cyclosporin
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597 [(R)-(2-(N-lsopropylamino)ethoxy)methyl-Sar]-3-[N-
. J\ Melle]-4-cyclosporin
f\/\ﬁ
598 [(R)-(2-(N-Isopropyl-N-methylamino)ethoxy)methyl-
Y ’Q Sar]-3-[N-Melle]-4-cyclosporin
599 [(R)-(2-(N-Ethyl-N-isopropylamino)ethoxy)methyl-Sar]-
?/\NJ\ 3-[N-Melle]-4-cyclosporin
P
600 [(R)-(2«(N-Isobutylamino)ethoxy)methyl-Sar]-3-[N-
B Melle]-4-cyclosporin
Y
601 [(R)-(2-(N-Isobutyl-N-methylamino)ethoxy)methyl-Sar]-
e"\/\T/Y 3-[N-Melle]-4-cyclosporin
602 [(R)}(2-(N-Neopentylamino)ethoxy)methyl-Sar]-3-[N-
L% Melle]-4-cyclosporin
Eﬁ< J-4-cyclosp
603 [(R)-(2-(N-Methyl-N-neopentylamino )ethoxy)methyl-
‘f"/\.‘u Sar]-3-[N-Melle]-4-cyclosporin
604 [(R)-(2-(N-Pyrrolidinyl)ethoxy)methyl-Sar]-3-[N-Melle]-
4-cycl i
:{\/NO cyclosporin
605 [(R)-(2-(N-Thiazolidinyl)ethoxy)methyl-Sar]-3-[N-Melle]-
r° 4-cyclosporin
o
606 [(R)-(2-(N-Piperidinyl)ethoxy)methyl-Sar]-3-[N-Melle]-4-
NNy cyclosporin
607 [(R)-(2-(N-Morpholino)ethoxy)methyl-Sar]-3-[N-Melle]-
\;“wNDO 4-cyclosporin
608 [(R)-(2-(N-Thiomorpholino)ethoxy)methyl-Sar]-3-[N-
SN Melle]-4-cyclosporin
\/
609 [(R)H(2-(N-Piperazinyl)ethoxy)methyl-Sar]-3-[N-Melle]-
VAW 4-cyclosporin
\_/
610 [(R)-(2-(4-Methyl-N-piperazinyl)ethoxy)methyl-Sar]-3-
S N\ [N-Melle]-4-cyclosporin
611 [(R)-(2-(4-Ethyl-N-piperazinyl)ethoxy)methyl-Sar]-3-[N-
A e~ Melle]-4-cyclosporin
\_/
612 [(R)-(2-(4-Isopropyl-N-piperazinyl)ethoxy)methyl-Sar]-
AN 3-[N-Melle]4-cyclosporin
\_J/
613 [(R)-(2-(4-(2-Hydroxyethyl)-N-
oy ot piperazinyl)ethoxy)methyl-Sar]-3-[N-Melle]-4-
— cyclosporin
614 [(R)-(3-Hydroxypropoxy)methyl-Sar]-3-[N-Melle]-4-
Foon cyclosporin
615 [(R)-(3-(N,N-Dimethylamino)propoxy)methyl-Sar]-3-[N-
3{\/\'«’ Melle]-4-cyclosporin
616 [(R)-(3~(N-Ethyl-N-methylamino )propoxy)methyl-Sar]-3-
ENSNN [N-Melle]-4-cyclosporin
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617 [(R)-(3-(N,N-Diethylamino)propoxy)methyl-Sar]-3-[N-
FONSN Melle]-4-cyclosporin
/
618 [(R)(3«(N-Isopropylamino)propoxy)methyl-Sar]-3-[N-
Melle]-4-cyclosporin
};\/\/NH
619 [(R)-(3-(N-Isopropyl-N-methylamino)propoxy)methyl-
Sar]-3-[N-Melle]-4-cyclosporin
}é\/\/N\
670 [(R)-(3-(N-Ethyl-N-isopropylamino)propoxy)methyl-
PN )\ Sar]-3-[N-Melle]-4-cyclosporin
- N
/
671 [(R)-(3-(N-Isobutylamino)propoxy)methyl-Sar]-3-[N-
Save n‘:/\( Melle]-4-cyclosporin
672 [(R)-(3-(N-Isobutyl-N-methylamino)propoxy)methyl-
j’{\/\T Sar]-3-[N-Melle]-4-cyclosporin
673 [(R)-(3-(N-Neopentylamino)propoxy)methyl-Sar]-3-[N-
N Melle]-4-cyclosporin
H
674 [(R)-(3-(N-Methyl-N-neopentylamino)propoxy)methyl-
}{\/\I\‘l Sar]-3-[N-Melle]-4-cyclosporin
675 [(R)-(3-(N-Pyrrolidinyl)propoxy)methyl-Sar]-3-[N-Melle]-
»’a’\/\NQ 4-cyclosporin
576 [(R)-(3-(N-Thiazolidinyl)propoxy)methyl-Sar]-3-[N-
° Melle]-4-cyclosporin
}:‘\/\/NC) ]-4-cyclosp
677 [(R)-(3-(N-Piperidinyl)propoxy)methyl-Sar]-3-[N-Melle]-
SN 4-cyclosporin
678 [(R)H3-(N-Morpholino)propoxy)methyl-Sar]-3-[N-
~~ Y Melle]-4-cyclosporin
N/
679 [(R)-(3-(N-Thiomorpholino)propoxy)methyl-Sar]-3-[N-
P AN Melle]-4-cyclosporin
\_/
680 [(R)-(3-(N-Piperazinyl)propoxy)methyl-Sar]-3-[N-Melle]-
o~ N 4-cyclosporin
681 [(R)-(3-(4-Methyl-N-piperazinyl)propoxy)methyl-Sari-3-
}{\/\NCN* [N-Melle]-4-cyclosporin
682 [(R)-(3-(4-Ethyl-N-piperazinyl)propoxy)methyl-Sar]-3-
2~y e~ [N-Melle]-4-cyclosporin
\_/
683 [(R)-(3-(4-Isopropyl-N-piperazinyl)propoxy)methyl-Sar]-
PR J\ 3-[N-Melle]-4-cyclosporin
N\_/N
684 [(R)-(3-(4-(2-Hydroxyethyl)-N-
N Sl piperazinyl)propoxy)methyl-Sar]-3-[N-Melle]-4-
cyclosporin
685 [(R)-(4-Hydroxybutoxy)methyl-Sar]-3-[N-Melle]-4-
o cyclosporin
686 [(R)-(4-(N,N-Dimethylamino )butoxy)methyl-Sar]-3-[N-
P Melle]-4-cyclosporin
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687 [(R)-(4-(N-Ethyl-N-methylamino)butoxy)methyl-Sar]-3-
f\/\/\)N/\ [N-Melle]-4-cyclosporin
688 [(R)-(4-(N,N-Diethylamino )butoxy)methyl-Sar]-3-[N-
E NS TN Melle]-4-cyclosporin
P
689 [(R)-(4-(N-Isopropylamino)butoxy)methyl-Sar]-3-[N-
FJ\/\/\NJ\ Melle]-4-cyclosporin
N
690 [(R)-(4-(N-lsopropyl-N-methylamino)butoxy)methyl-
?,\/\/\N)\ Sar]-3-[N-Melle]-4-cyclosporin
|
691 [(R)-(4-(N-Ethyl-N-isopropylamino)butoxy)methyl-Sar]-
;:F\/\/\NJ\ 3-[N-Melle]-4-cyclosporin
/
692 [(R)-(4~(N-Isobutylamino)butoxy)methyl-Sar]-3-[N-
NN Melle]-4-cyclosporin
E/Y ]-4-cyclosp
693 [(R)-(4-(N-Isobutyl-N-methylamino)butoxy)methyl-Sar]-
r‘ﬁ\/\/\r‘q 3-[N-Melle]-4-cyclosporin
694 [(R)-(4-(N-Neopentylamino)butoxy)methyl-Sar]-3-[N-
™ Melle]-4-cyclosporin
EAF ]-4-cyclosp
695 [(R)-(4-(N-Methyl-N-neopentylamino)butoxy)methyl-
;ﬁ:\/\/\NX Sar]-3-[N-Melle]-4-cyclosporin
|
696 [(R)-(4-(N-Pyrrolidinyl)butoxy)methyl-Sar]-3-[N-Melle]-
;"\/\/\NQ 4-cyclosporin
697 [(R)-(4-(N-Thiazolidinyl)butoxy)methyl-Sar]-3-[N-Melle]-
NN 4-cyclosporin
\/
698 [(R)-(4-(N-Piperidinyl)butoxy)methyl-Sar]-3-[N-Melle]-4-
P cyclosporin
699 [(R)~(4-(N-Morpholino)butoxy)methyl-Sar]-3-[N-Melle]-
o~ N 4-cyclosporin
700 [(R)-(4-(N-Thiomorpholino)butoxy)methyl-Sar]-3-[N-
o~y N Melle]-4-cyclosporin
701 [(R)-(4~(N-Piperazinyl)butoxy)methyl-Sar]-3-[N-Melle]-
A~ \w 4-cyclosporin
702 [(R)-(4-(4-Methyl-N-piperazinyl)butoxy)methyl-Sar]-3-
A~ Vv [N-Melle]-4-cyclosporin
N/
703 [(R)-(4-(4-Ethyl-N-piperazinyl)butoxy)methyl-Sar]-3-[N-
Foneyy s Melle]-4-cyclosporin
\_/
704 [(R)-(4-(4-Isopropyl-N-piperazinyl)butoxy)methyl-Sar]-
VPP NJ\ 3-[N-Melle]-4-cyclosporin
705 [(R)-(4-(4-(2-Hydroxyethyl)-N-
Ao oo piperazinyl)butoxy)methyl-Sar]-3-[N-Melle]-4-

cyclosporin
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PATENTKRAV

1. Forbindelse med formlen (I):

)l' II“"f‘
& H ‘\.. r3
—N CN CN —‘—CN—l\\

o:¢ 0O 9 oo

> I

Hy

Oq.CTN C N C N C /
S H l ||
(D

eller et farmaccutisk acceptabelt salt deraf, hvor:

Rs er n-butyl, (E)-but-2-enyl, eller ™

Rz er ethyl, 1-hydroxyethyl, isopropyl eller n-propyl;

WerOellerS;

Rser:

(C1-Co)alkyl, eventuelt substitueret med én eller flere grupper Ra, der kan vere ens eller
forskellige;
(C2-Ce)alkenyl, eventuelt substitueret med én eller flere grupper, der kan vere ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;
(C1-Ce)alkynyl, eventuelt substitueret med én eller flere grupper, der kan vare ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;
(C3-Cr)eycloalkyl, eventuelt substitueret med én eller flere grupper, der kan vere ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;
phenyl eller CHz-phenyl, eventuelt substitueret med én eller flere grupper, der kan vaere
ens eller forskellige, udvalgt fra halogen, hydroxy, (Ci-Ce)alkyl;
',5 ORs

Ry er j‘)\ AS%ORR 'Ss]/ )/ *eller ;

Rser
H;

(Ci-Ce)alkyl, eventuelt substitueret med ¢én eller flere grupper Re, der kan vare ens eller
forskellige;

(Ca-Co)alkenyl, eventuelt substitueret med én eller flere grupper, der kan vare ens eller
forskellige, udvalgt fra hydroxy, (Ci-Ce)alkyl, aryl, (CH2),0ORa, O(CH2).OH,
O(CH2)mO(CH2)mOH, O(CH2)mNRaRB, O(CH2)mO(CH2)mNRARB, (CH2),NRARS,
(CH2)p,NRc(CH2)mNRARS, (CH2)pNRc(CH2)mNRc(CH2)mNRARB,
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(CH2),C(=O)NRARs, (CH2)»C(=0)ORA4;
(C2-Ce)alkynyl, eventuelt substitueret med ¢n eller flere grupper, der kan vare ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;
(Cs-Cr)cycloalkyl, eventuelt substitueret med én eller flere grupper, der kan veare ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;
phenyl eller CHa-phenyl, eventuelt substitueret med én eller flere grupper, der kan veere
ens eller forskellige, udvalgt fra halogen, hydroxy, (Ci-Ce)alkyl, (CH2),ORAa,
(CH2),NR AR, (CH2)oC(=0)NR ARz, (CH2),C(=0)ORAx;
forckomst af R4 uafhengigt er halogen, hydroxy, aryl, O(CH2)mORAa,
O(CH2)mO(CH2)mORA, C(=0)Ci-Ce)alkyl, C(=0)ORa, C(=O)NRaRp, -NRaRgp, -
NRcCH2(CH2),NR AR, NR.[CH2(CH2),NRA]mCH2(CH2):NRARg,
O[CH2(CH2),0O]mCH2(CH2):.0R 4, OCH2(CH2)pNRARg, eller
O[CH2(CH2),O]mCH2(CH2)sNRARg;
forekomst af Re uathengigt er halogen, hydroxy, aryl, S(Ci-Ce)alkyl, SRa, ORa,
O(CH2)mORa,  O(CH2)mO(CH2)mORa,  C(=O)ORa, C(=O)NRaRs, NRaRs,
O(CH2)uNRARB, O(CH2)mO(CH2)mNRARB, NRc(CH2)mNRARB, eller
NRc(CH2)mNRc(CH2)mNRARB, hvor aryl eller phenyl eventuelt er substitueret med én
eller flere grupper, der kan vere ens eller forskellige, udvalgt fra halogen, hydroxy, (Ci-
Ce)alkyl, (CH2),0RA, (CH2)e:NR4RB, (CH2),C(=O)NRARB 0g (CH2),C(=0)OR4;

hver forekomst af R4 og Rp uathangigt er:

hydrogen;

(C1-Co)alkyl, cventuclt substitucrct med ¢n cller flere grupper Rp, der kan vaere cns cller
forskellige;

(C2-Ce)alkenyl eller (C2-Co)alkynyl;

(C3-Cr)cycloalkyl eventuelt substitueret med (Ci-Ce)alkyl;

phenyl eventuelt substitueret med fra €n til fem grupper, der kan vere ens eller forskellige,
udvalgt fra halogen, -O(Ci-Ce)alkyl, -C(=0)O(Ci-Ce)alkyl, amino, alkylamino og
dialkylamino;

eller en heterocyklisk ring, der kan vare mattet eller umattet, indeholdende fem eller seks
ringatomer og fra ét til tre heteroatomer, der kan vare ens eller forskellige, udvalgt fra
nitrogen, svovl og oxygen;

eller R4 og Rp, sammen med det nitrogenatom, hvortil de er bundet, danner en meettet eller
umattet heterocyklisk ring, der indeholder fra tre til syv ringatomer, hvilken ring eventuelt

kan indeholde et andet heteroatom udvalgt fra gruppen bestiende af nitrogen, oxygen og
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svovl og eventuelt kan vaere substitueret med fra én til fire grupper, der kan vere ens eller
forskellige, udvalgt fra gruppen bestiende af alkyl, phenyl og benzyl;
hver forekomst af Rc uathaengigt er hydrogen eller (Ci-Cs)alkyl;
peretheltal pd 0, 1,2, 3, 4 eller 5; og
5 meretheltal pad 1,2, 3, 4 cller 5.

2. Forbindelse ifolge krav 1 med strukturen ifelge formel (1) til og med (V):

()

eller et farmaceutisk acceptabelt salt deraf, hvor:

¢
¢
¢
5
$
$

10 repraesenterer en enkelt binding eller en dobbelt binding;
hvert W uathangigt er O eller S;
hvert R3 uathangigt er:
(C1-Co)alkyl, eventuelt substitueret med én eller flere grupper Ra, der kan vere ens eller
forskellige;
15 (C2-Ce)alkenyl, eventuelt substitueret med én eller flere grupper, der kan vere ens eller
forskellige, udvalgt fra halogen, hydroxy, (Ci-Ce)alkyl, aryl, (CH2)pORa,
(CH2))mOH,  (CH2)mO(CH2)mOH, (CH2)mNRaRp,  (CH2)mO(CH2)mNR4RS,
(CH2),NRARB, (CH2)pNRc(CH2)mNRARB, (CH2)pNR(CH2)mNR(CH2)mNRARS,
(CH2),C(=O)NRARB, (CH2),C(=O)ORA4;
20 (C2-Ce)alkynyl, eventuelt substitueret med én eller flere grupper, der kan vare ens eller

forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;

(C3-Cr)eycloalkyl, eventuelt substitueret med én eller flere grupper, der kan vare ens eller



10

15

20

25

30

4 DK/EP 2646043 T3

forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;
phenyl eller CHa-phenyl, eventuelt substitueret med ¢én eller flere grupper, der kan vere

ens eller forskellige, udvalgt fra halogen, hydroxy, (C1-Ce)alkyl;

hvert Rs uathengigt er:

hver

hver

H;

(C1-Co)alkyl, eventuelt substitueret med én eller flere grupper Re, der kan vere ens eller
forskellige;

(Cy-Ce)alkenyl, eventuelt substitueret med én eller flere grupper, der kan vere ens eller
forskellige, udvalgt fra halogen, hydroxy, (Ci-Ce)alkyl, aryl, (CH2),ORa,
(CH)mOH,  (CH2)mO(CH2)mOH,  (CH2)mNRaRp,  (CH2)mO(CH2)mNR4RSE,
(CH2)NRARp, (CH2),NRc(CH2)mNRARE, (CH2)pNRo(CH2)mNRo(CH2)mNRARG,
(CH2)pC(=0O)NR4Rg, (CH2),C(=0)ORa4;

(Ca-Co)alkynyl, eventuelt substitueret med én eller flere grupper, der kan vare ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;

(C3-Cr)eycloalkyl, eventuelt substitueret med én eller flere grupper, der kan vare ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;

phenyl eller CHz-phenyl, eventuelt substitueret med én eller flere grupper, der kan veere
ens eller forskellige, udvalgt fra halogen, hydroxy, (Ci-Ce)alkyl, (CH2),ORa,
(CH2)pNRARB, (CH2),C(=O)NRARB, (CH2),C(=0)ORA4;

forekomst af R4 uafhengigt er halogen, hydroxy, aryl, O(CH2)mORAa,

O(CH2)mO(CH2)mORaA, C(=0)(Ci-Co)alkyl, C(=0)ORa, C(=O)NRaRg, -NRaRs, -

NRcCH2(CH2),NRaRB, NRc[CH2(CH2)pNRA]mCH2(CH2):NRaRS,

O[CH2(CH2),0O]mCH2(CH2)nORAa, OCH>(CH2),NRAR8, eller

O[CH2(CH2),0]mCH2(CH2)aNRRB;

forckomst af Re¢ uathangigt er halogen, hydroxy, aryl, S(Ci-Ces)alkyl, SRa, ORa,

O(CH2)mORa,  O(CH2)mO(CH2)mORa,  C(=O)ORa, C(=O)NRaRp, = NRaRs,

O(CH2)uNRARB, O(CH2)mO(CH2)mNRARB, NRc(CH2)mNRARB, eller

NRc(CH2)mNRc(CH2)mNRARB, hvor aryl eller phenyl eventuelt er substitueret med én

eller flere grupper, der kan vare ens eller forskellige, udvalgt fra halogen, hydroxy, (Ci-

Ce)alkyl, (CH2),0RA, (CH2)pNRARBE, (CH2)pC(=O)NRaRB 0g (CH2),C(=O)ORAx;

hver forekomst af Ra og Rp uathengigt er:

hydrogen;
(C1-Co)alkyl, eventuelt substitueret med én eller flere grupper Rp, der kan vare ens eller

forskellige;
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(C2-Co)alkenyl eller (C2-Ce)alkynyl;
(Cs-Cr)cycloalkyl eventuelt substitueret med (C1-Cs)alkyl;
phenyl eventuelt substitueret med fra én til fem grupper, der kan vere ens eller forskellige,
udvalgt fra halogen, -O(C1-Ce)alkyl, -C(=0)O(C1-Ce)alkyl, amino, alkylamino og
dialkylamino;
eller en heterocyklisk ring, der kan vare mettet eller umettet, indeholdende fem eller seks
ringatomer og fra ¢t til tre heteroatomer, der kan vaere ens eller forskellige, udvalgt
fra nitrogen, svovl og oxygen;
eller Ra og Rg, sammen med det nitrogenatom, hvortil de er bundet, danner en mettet eller
umzttet heterocyklisk ring, der indeholder fra tre til syv ringatomer, hvilken ring
eventuelt kan indeholde et andet heteroatom udvalgt fra gruppen bestdende af
nitrogen, oxygen og svovl og eventuelt kan vare substitueret med fra én til fire
grupper, der kan vare ens eller forskellige, udvalgt fra gruppen bestéende af alkyl,
phenyl og benzyl;
eller Ra og Rg, sammen med det nitrogenatom, hvortil de er bundet, danner -N=CH-
NRrRr, -N=CMe-NRrRr, eller -NRrC(=NH)NRrRF;
hver forekomst af Rc uathangigt er hydrogen eller (C1-Ce)alkyl;
hver forekomst af Rp uathangigt er halogen, hydroxy, O(Ci-Cs)alkyl, C(=O)(Ci-Cy)alkyl,
C(=0)O(C1-Cy)alkyl;
hver forekomst af Rr og Rr uath@ngigt er hydrogen, (C1-Cs)alkyl, phenyl, benzyl, eller Rr og
Ry, sammen med det nitrogenatom, hvortil de er bundet, danner en mattet eller umattet
heterocyklisk ring, der indcholder fra tre til syv ringatomer, hvilken ring cventuclt kan
indeholde et andet heteroatom udvalgt fra gruppen bestdende af nitrogen, oxygen og svovl
og eventuelt kan vare substitueret med fra én til fire grupper, der kan vere ens eller
forskellige, udvalgt fra gruppen bestaende af alkyl, phenyl og benzyl;
peretheltal pd 0,1, 2, 3, 4, 5, eller 6;
m er et heltal pa 1, 2, 3, 4, 5, eller 6; og
neretheltal pd 1, 2, 3, 4, 5 eller 6.

3. Forbindelse ifalge krav 1 eller krav 2, hvor R3 er methyl, ethyl, n-propyl, i- propyl, n-

TN A TN LN e
butyl, i-butyl, t-butyl, CHoCMes, phenyl, CHz-phenyl, % , he % o,

,‘12’\,,0%,3/ ?{\/O\/\O/\\/OH 20 \/\o/\,c-\
>

, eller ; eller

hvor Rz er -(CH2).NRARBE, hvor n er et heltal pa 1, 2, 3, 4, 5 eller 6; og hvor hver forekomst af
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Ra og R uathengigt er hydrogen; (C1-Cas)alkyl, eventuelt substitueret med én eller flere grupper
Rp, der kan vare ens eller forskellige, hvori hver forekomst af Rp uafheengigt er halogen,
hydroxy, O(C1-Cs)alkyl, C(=0)(C1-Ca)alkyl, C(=O)O(Ci-Ca)alkyl; eller hvor Ra 0OG Rg, sammen
med det nitrogenatom, hvortil de er bundet, danner en mattet eller umsettet heterocyklisk ring,
der indeholder fra tre til syv ringatomer, hvilken ring eventuelt kan indeholde et andet
heteroatom udvalgt fra gruppen bestdende af nitrogen, oxygen og svovl og eventuelt kan veare
substitueret med fra én til fire grupper, der kan veere ens eller forskellige, udvalgt fra (Ci-
Cs)alkyl, phenyl og benzyl; eller
hvor R3 er -(CH2)sNRARB, hvor n er et heltal pa 1, 2, 3, 4, 5 eller 6; og hvor Ra er Rg, sammen
med det nitrogenatom, hvortil de er bundet, danner en mettet eller umeattet heterocyklisk ring,
der indeholder fra tre til syv ringatomer, hvilken ring eventuelt kan indeholde et andet
heteroatom udvalgt fra nitrogen, oxygen og svovl og eventuelt kan vaere substitueret med fra én
til fire grupper, der kan vare ens eller forskellige, udvalgt fra (Ci1-Ca)alkyl, phenyl og benzyl,;
eller
hvor R3 er 2-aminoethyl, 2-aminobutyl, 3-aminobutyl, 2-monoalkylaminoethyl,
2-monoalkylaminobutyl, 3-monoalkylaminobutyl, 2-dialkylaminoethyl, 2-dialkylaminobutyl,
eller
3-dialkylaminobutyl, hvor alkyl er (C1-C4)alkyl; eller
hvor R3 er dimethylaminoethyl, diethylaminoethyl, methylethylaminoethyl, methyl-iso-
butylaminoethyl, ethyl-iso-butylaminoethyl, methyl-tert-butylaminoethyl, eller ethyl-tert-
butylaminoethyl; eller
hvor Rs cr:
. N j D Q N~J E> :> O
RVARER AR A A AR AR AR A
o . - /\ _AC-Coalkyt N,{CH;),,,OH
DT A o

n
'/\N/{CHZ)m{Ci -Cajalkoxy ’/\N/ (C+Cophenyt eller benzyl O (V\NH
R e i g

3 3 "

(‘ \;«;w(k oy paiboyt (‘\ N {CHakaOH ‘i \;\:«-'-(C bl -Calstkoxy (’N .})
N N i A g e
pve i~ Y~ R

> s : eller
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9
\f’ﬂN _J 5

hvori n er et heltal pa 2, 3, 4, 5, eller 6, og m er et heltal pa 2, 3, eller 4.

4.

Forbindelse ifelge et hvilket som helst af kravene 1-3, hvor Rs er H, (Ci-Ce)alkyl, (C»-

Co)alkenyl, phenyl, benzyl, CH>-S-(Ci-Cs)alkyl, CH2-O-(C1-Co)alkyl, (C2-Cs)ORa, (C1-Co)-

monoalkylamin, (Ci-Ce)-dialkylamin, eller (Ci-Ce)-cyklisk amin, hvori phenyl eller benzyl

eventuelt er substitueret med ¢én til tre substituenter udvalgt fra (C1-Cg)alkyl, (Ci-Cs)alkoxy, og
halogen; og Ra er H, (C1-Ce¢)alkyl, phenyl, CHa2-phenyl, (Ci-Cs)alkylOH, (CH2),O(CH2)~OH,
(CH2)pO(CH2)mO(CH2)mOH, (C1-Ce)alkylO(C1-Caq)alkyl, (CH2),0O(CH2)mO(C1-Cs)alkyl, eller
(CH2)p0O(CH2)mO(CH2)mO(C1-Ca)alkyl; p er et heltal pa 0, 1, 2, 3, 4 eller 5; og m er et heltal pa
1,2, 3, 4eller 5.

5.

Forbindelse ifelge et hvilket som helst af kravene 1-4, hvor hver forekomst af Ra og Rs

uathaengigt er H, (Ci-Ce)alkyl, phenyl, CH2-phenyl, (C1-Cs)alkylOH, (CH2),O(CH2)mOH, eller
(CH2),0(CH2)mO(CH2)mOH, (C1-Cs)alkylO(Ci-Cq)alkyl, (CH2)pO(CH2)mO(C1-Cq)alkyl, eller
(CH2)pO(CH2)mO(CH2)mO(C1-Cy)alkyl; cller

hvor Ra og Rg, sammen med det nitrogenatom, hvortil de er bundet, danner en heterocyklus

udvalgt fra

W % Q an‘ﬁzgﬂzoog%"@

/Rc

» hvori Rc er

H, Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CH.CMes, Ph, CH,Ph, CH,CH,OH, cller CHyCH,0(C-
Caalkyl.

6.

Forbindelse ifolge krav 1 med strukturen ifelge formlerne (Ila)-(Va):

|
Y f’{}* )j Ho,(L ( Ry
BRI S WREN o Mo

N C N (x:a 3? C b W/\H’ “Ra K- gt gt o 3‘“‘ /\WN

o6 O :
o6 o' dn 0 (::zo
- i
+H N‘W 0 H H“N-—-‘ o "
OC\Y : C H o N C /L; GM‘V'\ O,(':«;.{---t_q--ﬁ-f;«&r J\X Rs
H TaM G lq, Q
{ih} {tila}
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1 RS
/)r* YH f_ r ACH
c»Nwmewch ‘\w"\(d’ - c~m c \; gy "\H’ “&e

co o¢ b 5 c*o

g \/Q"'{
,\M Q g - o
o * N & l;c QC (1 ﬁZ N“C‘E/*CLN*C’T
ThH i ‘

{va) : {va)

eller et farmaccutisk acceptabelt salt deraf, hvor:

1
i
1
t
1
i

reprasenterer en enkelt binding eller en dobbelt binding;
hvert W uafthangigt er O eller S;
hvert Rs uafthengigt er:

H;

(C1-Ce)alkyl, eventuelt substitueret med ¢én eller flere grupper Re, der kan vare ens eller
forskellige;

(Ca-Co)alkenyl, eventuelt substitueret med én eller flere grupper, der kan vare ens eller
forskellige, udvalgt fra halogen, hydroxy, (Ci-Ce)alkyl, aryl, (CH2),ORa,
O(CH2)mOH, O(CH2)mO(CH2)mOH, O(CH2)mNRARg, O(CH2)mO(CH2)mNRARS,
(CH2)pNR4RB, (CH2),NRc(CH2)uNRARB, (CH2),NRc(CH2)mNR(CH2)mNRARS,
(CH2)p,C(=O)NRARs, (CH2),C(=O)ORA4;

(C2-Ce)alkynyl, eventuelt substitueret med én eller flere grupper, der kan vare ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;

(C3-Cr)eycloalkyl, eventuelt substitueret med én eller flere grupper, der kan veare ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;

phenyl eller CH2-phenyl, eventuelt substitueret med én eller flere grupper, der kan veere
ens eller forskellige, udvalgt fra halogen, hydroxy, (Ci-Ce)alkyl, (CH2),ORAa,
(CH2)pNRARB, (CH2)pC(=O)NRARB, (CH2),C(=O)ORA4;

hver forckomst af Re¢ uafthangigt er halogen, hydroxy, aryl, S(Ci-Ce)alkyl, SRa, ORa,

O(CH2)mORa,  O(CH2)mO(CH2)mORa,  C(=O)ORa, C(=O)NRaRp, NRaRs,

O(CH2)mNRARB, O(CH2)mO(CH2)mNRARE, NRc(CH2)mNRARB, eller

NR(CH2)mNRc(CH2)mNRARBE, hvor aryl eller phenyl eventuelt er substitueret med én eller

flere grupper, der kan vare ens eller forskellige, udvalgt fra halogen, hydroxy, (Ci-

Ce)alkyl, (CH2),0RA, (CH2)pNRARE, (CH2),C(=O)NRaRB 0g (CH2),C(=0)ORA4;

hver forekomst af Ra og Rp uafthengigt er:
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hydrogen;

(C1-Ce)alkyl, eventuelt substitueret med én eller flere grupper Rp, der kan vare ens eller
forskellige;

(C2-Ce)alkenyl eller (C2-Cs)alkynyl;

(Cs-Cr)cycloalkyl eventuelt substitueret med (C1-Ce)alkyl;

phenyl eventuelt substitueret med fra én til fem grupper, der kan veare ens eller forskellige,
udvalgt fra halogen, -O(C1-Ce)alkyl, -C(=0)O(C1-Cs)alkyl, amino, alkylamino og
dialkylamino;

eller en heterocyklisk ring, der kan vaere meattet eller umettet, indeholdende fem eller seks
ringatomer og fra ét til tre heteroatomer, der kan vare ens eller forskellige, udvalgt
fra nitrogen, svovl og oxygen;

eller Ra og Rg, sammen med det nitrogenatom, hvortil de er bundet, danner en mattet eller
umettet heterocyklisk ring, der indeholder fra tre til syv ringatomer, hvilken ring
eventuelt kan indeholde et andet heteroatom udvalgt fra gruppen bestdende af
nitrogen, oxygen og svovl og eventuelt kan vere substitueret med fra én til fire
grupper, der kan vere ens eller forskellige, udvalgt fra gruppen bestdende af alkyl,
phenyl og benzyl;

hver forekomst af Rc uathengigt er hydrogen eller (C1-Ce)alkyl;
hver foreckomst af Rp uafhaengigt er halogen, hydroxy, O(Ci-Cs)alkyl, C(=0)(Ci-Cy)alkyl,

C(=0)O(C1-Ca)alkyl;

hvert p vathangigt er et heltal pd 0, 1, 2, 3, 4 eller 5; og

hvert m, n og q uathengigt cr ct heltal pa 1, 2, 3, 4 cller 5.

8.

Forbindelse ifolge krav 1, hvor R7 er % eller

Forbindelse ifelge krav 2, hvor:

repraeesenterer en enkelt binding eller en dobbelt binding;

hvert W uathangigt er O eller S;

hver

Rg

Rz uafthengigt er ’ * eller

- 0 3 \/Qgh 5 \/4\}“
o )
{ . R R N 2 Ra
; (“'R"‘ ’;%))L\J A ift_)f\\} A3 N’J\i:lp“ ,\J‘J\;\ A
" L Rg Re
5 s : s
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nONH
5 R
s»\i")w’mrg‘ :

Ry Rg

Rser:

H;

(Ci-Ce)alkyl, eventuelt substitueret med én eller flere grupper Rs, der kan vare ens eller
forskellige;

(C2-Ce)alkenyl, eventuelt substitueret med én eller flere grupper, der kan vere ens eller
forskellige, udvalgt fra halogen, hydroxy, (Ci-Cs)alkyl, aryl, (CH2),ORa,
O(CH2)mOH, O(CH2)mO(CH2)mOH, O(CH2)mNRaRz, O(CH2)mO(CH2)mNRARSE,
(CH2),NRARg, (CH2),NRc(CH2)mNRARs, (CH2)pNRe(CH2)mNRo(CHz)mNRARG,
(CH2);C(=O)NRaRg, (CH2),C(=0)ORa;

(C2-Ce)alkynyl, eventuelt substitueret med ¢n eller flere grupper, der kan vere ens cller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;

(C3-Cr)cycloalkyl, eventuelt substitueret med ¢n eller flere grupper, der kan vere ens eller
forskellige, udvalgt fra halogen, hydroxy, amino, monoalkylamino og dialkylamino;

phenyl eller CHz-phenyl, eventuelt substitueret med ¢én eller flere grupper, der kan vare
ens eller forskellige, udvalgt fra halogen, hydroxy, (Ci-Ce)alkyl, (CH2),ORa,
(CH2)pNRARB, (CH2),C(=O)NRARg, (CH2)p,C(=0)ORAa;

hver forekomst af Re uathengigt er halogen, hydroxy, aryl, S(Ci-Cs)alkyl, SRa, ORA4,
O(CH2)mORa, O(CH2)mO(CH2)mORa, C(=0)ORa, C(=O)NRsRp, NRaRsg,
O(CH2)uNRARB, O(CH2)mO(CH2)mNRARE, NRc(CH2)mNRARB, eller
NRc(CH2)mNRc(CH2)mNRARB, hvor aryl eller phenyl eventuelt er substitueret med
én eller flere grupper, der kan vaere ens eller forskellige, udvalgt fra halogen,
hydroxy, (Ci-Celalkyl, (CH2),0ORa, (CH2)pNRARp, (CH2),C(=O)NRsRp og
(CH2)pC(=0O)ORAa;

hver forekomst af Ra og Rp uathangigt er:

hydrogen;

(C1-Ce)alkyl, eventuelt substitueret med én eller flere grupper Rp, der kan vere ens cller
forskellige;

(Cr-Co)alkenyl eller (C2-Ce)alkynyl;

(C3-Cr)cycloalkyl eventuelt substitueret med (C1-Ce)alkyl;

phenyl eventuelt substitueret med fra én til fem grupper, der kan vaere ens eller forskellige,

udvalgt fra halogen, -O(C1-Ce)alkyl, -C(=0)O(C1-Ce)alkyl, amino, alkylamino og
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dialkylamino;
eller en heterocyklisk ring, der kan vaere mettet eller umattet, indeholdende fem eller seks
ringatomer og fra ét til tre heteroatomer, der kan vaere ens eller forskellige, udvalgt
fra nitrogen, svovl og oxygen;
eller Ra og Rg, sammen med det nitrogenatom, hvortil de er bundet, danner en meettet cller
umattet heterocyklisk ring, der indeholder fra tre til syv ringatomer, hvilken ring
eventuelt kan indeholde et andet heteroatom udvalgt fra gruppen bestdende af
nitrogen, oxygen og svovl og eventuelt kan vare substitueret med fra én til fire
grupper, der kan vere ens eller forskellige, udvalgt fra gruppen bestdende af alkyl,
phenyl og benzyl;
hver forekomst af R¢ uathangigt er hydrogen eller (C1-Ce)alkyl;
hver forckomst af Rp uafhangigt er halogen, hydroxy, O(Ci-Cs)alkyl, C(=0)(Ci-Cs)alkyl,
C(=0)O(C1-Cy)alkyl;
hvert p vathangigt er et heltal pa 0, 1, 2, 3, 4 eller 5; og
hvert m, n og q uathaengigt er et heltal péd 1, 2, 3, 4 eller 5.

9.  Forbindelse ifolge et hvilket som helst af kravene 6 til 8, hvor:

Rs er H, (C1-Ce)alkyl, (C2-Ce)alkenyl, phenyl, benzyl, CH2-S-(C1-Ce)alkyl, CH2-O-(C1-Ce)alkyl,
(C2-C6)ORA4, (C1-Cs)-monoalkylamin, (C1-Ce)-dialkylamin, eller (C1-Cs)-cyklisk amin, hvori
phenyl eller benzyl eventuelt er substitueret med én til tre substituenter udvalgt fra (C1-Cg)alkyl,
(C1-Cy)alkoxy, og halogen; og Ra cr H, (Ci-Cs)alkyl, phenyl, CHz-phenyl, (Ci- Ce)alkylOH,
(CH2),O(CH2)mOH, (CH2),O(CH2)mO(CH2)mOH, (C1-Ce)alkylO(C1-Cs)alkyl,
(CH2),O(CH2)mO(C1-Cy)alkyl, eller (CH2),O(CH2)mO(CH2)nO(C1-Ca)alkyl; p er et heltal pa 0,
1,2,3,4 eller 5; og mer et heltal pé 1, 2, 3, 4 cller 5; eller

hvor:

Rser H, (Ci-Cy)alkyl, (C2-Ca)alkenyl, phenyl, benzyl, CH2-S-(C1-Cs)alkyl, CH2-O-(C1-C4)alkyl,
(CH2)20H eller (CH2)20(C1-Cy)alkyl.

10. Forbindelse ifelge et hvilket som helst af kravene 6 til 9, hvor hver forekomst Ra og Rs
uafhangigt er H, (C1-Ce)alkyl, phenyl, CHz2-phenyl, (C1-Cs)alkyl-OH, (CH2),0O(CH2)mOH, eller
(CH2),O(CH2)mO(CH2)mOH, (C1-Ce)alkyl-O-(Ci-Cyq)alkyl, (CH2),O(CH2)mO(C1-Ca)alkyl, eller
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(CHz)pO(CHz)mO(CHz)mO(C1—C4)alkyl; eller
hvor hver forekomst Ra og Rp uathangigt er H eller (C1-Co)alkyl; eller

hvor Ra og Rg, sammen med det nitrogenatom, hvortil de er bundet, danner en heterocyklus

udvalgt fra

sN:NeNoNoINS

& Mt
B N 54 By N BNt g ; “ﬁli:\: F R N
% A |
og , hvori Rc er H,

Me, Et, n-Pr, i-Pr, n-Bu, i-Bu, t-Bu, CH2CMes, Ph, CH>Ph, CH,CH>OH, eller CH2CH,O(C;-
Ca)alkyl.

11.  Forbindelse ifolge krav 1, udvalgt fra gruppen bestaende af:
[(S)-(2-(N,N-diethylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-ethyl-N-isopropylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-
cyclosporin,
[(S)-(2-(N-isobutylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-ethyl-N-isobutylamino)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-
cyclosporin,

[(S)-(2-(N-isobutyl-N-methylamino)ethylthio)methyl-Sar]-3-[ (y-hydroxy)-N-MeLeu]-4-
cyclosporin,

[(S)-(2-(N-neopentylamino)ethylthio)methyl-Sar]-3-[ (y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-methyl-N-neopentylamino)ethylthio )ymethyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-
cyclosporin,

[(S)-(2-(N-ethyl-N-neopentylamino )ethylthio)methyl-Sar|-3-[ (y-hydroxy)-N-MeLeu]-4-
cyclosporin,
[(S)-(2-(N-piperidinyl)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-morpholin)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-thiomorpholin)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(4-methyl-N-piperazinyl)ethylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-
cyclosporin,
[(S)-(3-(N,N-dicthylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-ethyl-N-isopropylamino )propylthio)methyl-Sar]-3-[ (y-hydroxy)-N-MeLeu]-4-

cyclosporin,
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[(S)-(3-(N-neopentylamino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-pyrrolidinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-piperidinyl)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-morpholin)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-thiomorpholino)propylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(4-methyl-N-piperazinyl)propylthio)methyl-Sar]-3-[ (y-hydroxy)-N-MeLeu]-4-
cyclosporin,
[(S)-(4-(N,N-diethylamino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-ethyl-N-isopropylamino)butylthio)methyl-Sar]-3-[ (y-hydroxy)-N-MeLeu]-4-
cyclosporin,
[(S)-(4-(N-isobutylamino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-isobutyl-N-methylamino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-
cyclosporin,
[(S)-(4-(N-ethyl-N-isobutylamino)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-
cyclosporin,

[(S)-(4-(N-neopentylamino)butylthio )methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-methyl-N-neopentylamino)butylthio )methyl-Sar]-3-[ (y-hydroxy)-N-MeLeu]-4-
cyclosporin,
[(S)-(4-(N-piperidinyl)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-morpholin)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-thiomorpholin)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(4-mcthyl-N-pipcrazinyl)butylthio)methyl-Sar]-3-[(y-hydroxy)-N-McLcu]-4-
cyclosporin,
[(R)-(3-(N-morphlin)propoxy)methyl-Sar]-3-[(y-hydroxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N,N-diethylamino)ethylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(S)-(2-(N-pyrrolidinyl)ethylthio)methyl-Sar]-3-[ (y-methoxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N,N-dimethylamino)propylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N,N-diethylammo)propylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(S)-(3-(N-piperidinyl)propylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(S)-(4-(N-piperidinyl)butylthio)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin,
[(R)-(2-(N,N-diethylamino)ethoxy)methyl-Sar]-3-[ (y-methoxy)-N-MeLeu]-4-cyclosporin og
[(R)-(3-(N,N-diethylamino)propoxy)methyl-Sar]-3-[(y-methoxy)-N-MeLeu]-4-cyclosporin.

12.  Forbindelse ifelge krav 1 med strukturen:
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eller et farmaceutisk acceptabelt salt deraf.

13. Forbindelse ifalge krav 1 med folgende struktur:
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eller ; > eller et farmaceutisk acceptabelt salt deraf.

14. Farmaceutisk sammens&tning, der omfatter mindst ¢én forbindelse ifelge et hvilket som

helst af kravene 1-10 og en farmaceutisk acceptable barer eller fortynder.

15.  Forbindelse ifalge et hvilket som helst af kravene 1-10 til anvendelse i behandling eller
forebyggelse af hepatitis B-virusinfektion, hepatitis C-virusinfektion, eller HIV-infektion hos en

pattedyreart.
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