(i)  -N*Hs;
(iv)  -N*(HsC)s;
(v)  -NH-C(O)-[(CH2)2-O-]2-(CH2)2R1*B wherein R148
is: -NHz; -N*Hs; -N(CHs)2; or -N*(CH3)3;
(vi)  -NH-C(O)-[(CH2)y12-O-]2-(CH2)y13R*B wherein:
y12 and y13 are not both 2 and are independently 2 to 4; and
R14B is: -NH2; -N*Hs; -N(CH3)2; or -N*(CH3)3;
(vii)  -NH-C(0)-(CH2)yR*4¢, wherein, y= 1 to 6 and R4¢
IS -O-(CH2)zb-N*(CHs)s, wherein zb is 3 or 4; and
(vii)  -NH-C(O)-(CH2)yR*4¢, wherein, y= 1 to 6 and R*C is:
(ai) —O-(CH2)2-N*(CHs)s;
(aii) -N*(CHs)2R4c2, wherein R4 is —CH3 or —(CH2)1-4-OCHs;

(aiii) a moiety of the formula:

0 HO OH
%”%OH
HO ;or

(aiv) a moiety of the formula:

0]
~ /U\ : ZOWNWCHQ\%
y14Cb y14CC

where R*4¢b.y14Cb gnd R*4eey14Cc gre 1 to 4; or

R! and R? may be bonded together to form a moiety of the formula:

:‘(:v CH
2 \ 1
o

G1b .
RC1a R . wherein:



In some examples, it is preferred for D to be a moiety of the formula:

wherein A and B are as defined herein.
In some examples wherein R and R? are joined together, along with the
peptide ring to which they are attached forming thereby a cyclic structure, it is

preferred for R and R? to form a moiety of the structure:

“N]’n’ 0] v’rfv
Hzc\ )I\/\/\N/CHZ /
N @)
N AN \/\N+___
0 0o \
In one example the present disclosure provides pharmaceutical compositions
comprising a compound of the disclosure, for example, a compound of Formula I,

and at least one pharmaceutical excipient, preferably a composition directed to oral

administration.

In another aspect the present disclosure provides a compound selected from

the group consisting of:

12



_N+

NH
Illllu?/

BLMN

\/\__(

© 0
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ﬁ Sy
_ o NCH,
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o
WA Mo ?
t_ o _
: Fg« > A N 0
Os N
i j/ " 0'8 N J<NH
N7 \) 0 j/ \)
H r N 0O
o N, OH r

wherein A"is a pharmaceutically acceptable anion.
In another ene-aspect the present disclosure provides a compound having the

structure:

o

wherein A"is a pharmaceutically acceptable anion.
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In another ene-aspect the present disclosure provides a compound having the

structure:

wherein A" is a pharmaceutically acceptable anion.

In another ene-aspect the present disclosure provides a compound having the

structure:

wherein A"is a pharmaceutically acceptable anion.
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In another aspect the present disclosure provides a compound or a pharmaceutically

acceptable salt thereof, selected from the group consisting of:

o)
N\ cl o
NJK/H o) -/ o j\/o
H . J< N o
Oy N N OH
0 NH <
T RN
NH u H f N \),,/O
o O Xy OH TR r

) m ;and

N N o] | o
H -
\R 0 0N J<NH NS NJ\/'_? o
[e) j/ B N
N 0, 0 o] j/ NH
H : ‘
Oy -NH N, OH r N \,)wfo
H TF OH
~a

or any other pharmaceutically acceptable salt form thereof.

In another ene-aspect the present disclosure provides a composition
comprising at least one compound as defined herein, or a pharmaceutically
acceptable salt thereof or freebase form thereof, and at least one pharmaceutically

acceptable excipient.

In another ene-aspect the present disclosure provides a composition
comprising the compound as defined herein, and at least one pharmaceutically

acceptable excipient.

12e



In one example the present disclosure provides a method of antagonizing
PCSKQ9 in the provision of therapy for disease states related to PCSK9 activity, for
example, atherosclerosis, hypercholesterolemia, coronary heart disease, metabolic
syndrome, acute coronary syndrome, or related cardiovascular disease and
cardiometabolic conditions, by administering to a subject in need thereof a
therapeutically effective amount of a compound of Formula I, or a salt thereof,

preferably in the form of a pharmaceutical composition.

In ene-another aspect the present disclosure provides use of a composition as
defined herein in the manufacture of a medicament for the treatment of
hypercholesterolemia. In another ene-aspect the present disclosure provides use of
a compound as defined herein in the manufacture of a medicament for the treatment

of hypercholesterolemia.

In another ene-aspect the present disclosure provides a compound as defined
herein, or a pharmaceutically acceptable salt thereof, or a composition as defined
herein for use in therapy.

DETAILED DESCRIPTION OF THE INVENTION

In the description that follows conventional structural representation is
employed and includes conventional stereochemical notation for certain asymmetric

carbon centers.

12t



What is Claimed is:

1) A compound of Formula I:

O

Formula l,
wherein:

Xis H, F, Cl or Br;
R!is selected from:
(@ -H;or

(b)  -(CH2)-R¥A, wherein: z is 1-6, and R'*Ais:

@ -H
(i)  —NHz;
(i) -N*Hs;

(iv)  -N*(HsC)s;
(v)  -NH-C(O)-[(CHz2)2-O-]2-(CH2)2R**B wherein R148
is: -NHz; -N*Hs; -N(CHa3)2; or -N*(CH3)3;
(vi)  -NH-C(O)-[(CH2)y12-O-]2-(CH2)y13R*B wherein:
y12 and y13 are not both 2 and are independently 2 to 4; and

R14B is: -NH2; -N*Hs; -N(CH3)2; or -N*(CH3)3;
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(vii)  -NH-C(0O)-(CH2)yR*4¢, wherein, y= 1 to 6 and R4¢
Is -O-(CH2)3-4-N*(CH3)s; and
(viii)  -NH-C(O)-(CH2)yR*4¢, wherein, y= 1 to 6 and RC is:
(@)  —O-(CH2)2-N*(CHs3)s3;
(aii)  -N*(CHpgs)s; or
(aiil) a moiety of the formula:

o) HO OH
LX‘\” 0 OH
HO
R? is selected from:
€) -H; and

(b)  -(CH2)-R#A, wherein: z is 1-6, and R** is selected from:

() P
(i)  —NHz
(i) -N*Hs;

(iv)  -N*(HsC)s;
(v)  -NH-C(O)-[(CHz2)2-O-]2-(CH2)2R1%B wherein R148
is: -NHz; -N*Hs; -N(CHa)z2; or -N*(CH3)3;
(vi)  -NH-C(O)-[(CH2)y12-O-]2-(CH2)y13R4B wherein:
y12 and y13 are not both 2 and are independently 2 to 4; and
R14Bis: -NH2; -N*Hs; -N(CH3)2; or -N*(CHs3)3;
(vii)  -NH-C(0O)-(CH2)yR*4¢, wherein, y= 1 to 6 and R¢
is -O-(CH2)3-4-N*(CH3)3; and
(viii)  -NH-C(O)-(CHz)yR*4¢, wherein, y= 1 to 6 and RC is:

(@)  —O-(CH2)2-N*(CH3)3;

158



(ai))  -N*(CHs)2R™<a, wherein R4 js —CHs or —(CH2)1.4-OCHs;

(aiil) a moiety of the formula:

o) HO OH
N
LX‘\H%OH
HO ; or

(aiv) a moiety of the formula:

o]
~ /U\ : ZOWNJ'(CH:;)?,
y14Cb y14Cc

where y*°® and y“cc R*cb_and R*Ccare 1 to 4; or

R! and R? may be bonded together to form a moiety of the formula:

- T

H,C CH,
2 \ 1
N——G'—N

| |
G1b .
Re1a R , wherein:

G, R%1a gnd RSP gre defined as follows:

(@) Gtlis alinker moiety of the formula:

(@]
WO\/B
nal ma¥

wherein n4 is 1 to 6, m% is 0, 1 or 2 and together the value of n4* and ma! are
selected such that the length of the linker moiety they define does not exceed a total
of 8 carbon and/or oxygen atoms comprising the chain including the carbon atom in
the chain that forms the carbonyl moiety;

RC1a s selected from: (i) —H; and (ii) alkyl of up to 4 carbon atoms; and

R js selected from:

(i) a moiety of the formula:
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/
o
Ojf(\/\O)l_S ()2-10\ .

(i) a moiety of the formula:

? /
N
‘fé’f \
1-8 ; or

(b)  Glis alinker moiety of the formula:

(@]
(0]
n%?
m%?

wherein n% is 0, 1 or 2, m% is 1 to 6, and together the value of n%? and m®

nd

are selected such that the length of the linker moiety they define does not exceed a
total of 8 carbon and/or oxygen atoms comprising the chain including the carbon
atom in the chain that forms the carbonyl moiety;

RC12 is selected from:

(i) a moiety of the formula:

/
e
02\/\091_5 ()2-10\ .

(i) a moiety of the formula:

nd

Q /
N
AN
1-8 ;and

RC1b is selected from: (i) —H; and (ii) alkyl of up to 4 carbon atoms;

R8 is —CHzs or a moiety of the formula:
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RSa

/

o

L

wherein R8 is —H, or a linear, branched or cyclic alkyl of up to four carbon
atoms;
A is selected from:

(@) a moiety of the formula:

(b) -CH2(CH2)y-CH2-, whereinyis 1 to 6;

— b1
(c) a moiety of the formula: M A

wherein APL is:

(1 a moiety of the formula:

wherein x is 1 to 6; or

(i) a moiety of the formula:

§‘——<CH2>7YO—§

whereiny is 1 to 5;
(d) a moiety of the formula: -CH2-(CH2)m-O-(CH2)n-, wherein m = 1 to 5, and

n=0or1to4;
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B is:
(@) abond;
(b) —(CH2)1-2-; or

(c) a moiety of the formula:

D is:
(&) a moiety of the Formula:

BV\/E\ Sl

O

wherein E is -CHz- or —(CH2)2-4-O-, and A and B are as defined above;

(b) a moiety of the formula:
P W
B/\/IKN
H

wherein A and B are as defined above;

(c) a moiety of the formula:

Bﬁn\a(o mao(/§\/§\/\A

wherein n2is 1, 2, or 3, m2is 2, 3, or 4, and n? + m2is = 3, and wherein A and
B are as defined above;

(d)  amoiety of the formula:
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R34b
B\/\[/,\ll
0]

wherein, R3* is —H or a liner, branched or cyclic alkyl of up to four carbon

atoms, and A and B are as defined above,

or a pharmaceutically acceptable salt of any thereof.

2. A compound according to Claim 1 of Formula I, wherein X is F, or a

pharmaceutically acceptable salt of any thereof.
3. A compound of Claim 2 wherein D is a moiety of the formula:

B /A
W“\E @j

wherein, E is -CH2- or —-(CH2)2-O-, or a pharmaceutically acceptable salt

thereof.

4. A compound of Claim 2 wherein D is a moiety of the formula:

wherein, E is -CH2- or —-(CH2)2-O-, or a pharmaceutically acceptable salt

thereof.

5. A compound of Claim 2 wherein D is a moiety of the formula:
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A
H
B\/\(N\/@\/\i
O 1
or a pharmaceutically acceptable salt thereof.
A compound of Claim 2 wherein D is a moiety of the formula:
. H
0
or a pharmaceutically acceptable salt thereof.
A compound of Claim 2 wherein D is a moiety of the formula:
A
H
B\/\(N\b\/\j
O )
or a pharmaceutically acceptable salt thereof.
A compound of Claim 2 wherein D is a moiety of the formula:
e} A
H )
or a pharmaceutically acceptable salt thereof.

A compound of Claim 2 wherein D is a moiety of the formula:
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B\/\O/\/ OQW

or a pharmaceutically acceptable salt thereof.

10. A compound of Claim 2 wherein D is a moiety of the formula:
A

B O// \
\/\O/\/ S

or a pharmaceutically acceptable salt thereof.

11. A compound of Claim 2 wherein R! and R? are joined together with a moiety

of the formula:

2 2
N )I\/\/\N/
N 0
H a4 \/\Nd—
0 0 \
such that together with the cyclopeptide to which R! and R? are attached they

form a_cyclic structure,

or a pharmaceutically acceptable salt thereof.

12. A compound of Claim 2 having the structure of Formula lIB, or a

pharmaceutically acceptable salt thereof:
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Formula lIB,

B! is —((CH2)o-2)-; and

Dlis:

(@) amoiety of the formula:

(b)  a moiety of the formula:

(©) a moiety of the formula:

O
S,
o)t
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13. A compound of Claim 2 having the structure of Formula IIC, or a

pharmaceutically acceptable salt thereof:

Formula lIC,

wherein

D2 js:

(&) amoiety of the formula:

A
|
74
%
O .
~ 7\
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A

AN

NSy

(bd) a moiety of the formula:

A

O

14. A Compound of Claim 2 having the structure of Formula IID, or a

pharmaceutically acceptable salt thereof:

Formula IID
wherein
D? is:

(a) a moiety of the formula:
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(b) a moiety of the formula:

15. A compound of Claim 2 having the structure of Formula lIE, or a

pharmaceutically acceptable salt thereof:

OH

A

Lo RPN

Formula IIE.

0] N \[{
X O
R2///l- \@
NH \
H

III||-

16. A compound of Claim 2 having the structure of Formula IIF, or a

pharmaceutically acceptable salt thereof:
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Formula IIF.

17. A compound of any of Claims 1 to 16, or a pharmaceutically acceptable salt

thereof, wherein A is:
(a) =(CH2)s ;

(b) a moiety of the formula:
M—cm)/%
X

wherein x is 1 to 3; or

(c) a moiety of the formula:
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18. A compound of any of Claims 1 to 10 and 12 to 1617, or a pharmaceutically
acceptable salt thereof, wherein R? is:

{a)——-(CH2).-R'*A, wherein: z is 1-6, and R#A is:

(& -H;

{b}——CHs;
(eb) —NHz;
(dc)  -N'Hs;

(ed) -N*(HsC)s;

(fe)  -NH-C(O)-[(CH2)2-4-O-]2-4-(CH2)2-4R 8 wherein R148
is: -NHz; -N*Hs; -N(CH3s)2; or -N*(CH3)3;

(gf)  -NH-C(O)-[(CH2)y]RC, wherein, y= 1 to 6 and R is:
(@) —O-(CH2)2-4-N*(CHa)s:
(aii) -N*(CHa)s; or

(aiii) a moiety of the formula:
o) HO OH
HO OF

)

\ /
(H3C)3N+\M/\ N
1-5 \/E

19. A compound of any of Claims 1 to 10 and 12 to 1618, or a pharmaceutically

acceptable salt thereof, wherein R is selected from:
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(@ -H

(b)  -(CH2).-R™A, wherein: z is 1-6, and R#Ais:
n -H
(i) -N*Hs; or

@ii)  -NH-C(O)-[(CH2)2-O-]2-(CH2)2-N*(CH3)s.

20. A compound of any of Claims 1 to 4911, or a pharmaceutically acceptable salt

thereof, wherein R8 is a moiety of the formula:

R8b

/

o

L

wherein R8 is —H, -CHs, or —C(CH3)a.

21 A compound of claim 1, which is selected from the group consisting of:
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HN/U\\ OH

i
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I
0

0
) / HN
H,/|HN o d
N
& HN o]

N H o
¥ N
] " N : 0 \///m,
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° ° NH
0] F N
H
N
N
(o]
SN o F
7~
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R e
N F .
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o F o
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o F

/
N*—

OH

NH HN\ o?/NH (0] /N
HN H F
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(o o 5
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FF
1
‘ 0
(o]
HNA%
o
H OH
H o) N\:/kN
N
o .. M\ NH O
~
LU N
H
N
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o] 1
o 0
" HN
OH o
o Iﬁ / If
O H o 0 g °
DN H /N
0 NP W HoQ N%Nﬁ HN
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oM, )N O ) o o \,.,eLN © < °
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o
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Om ;.and

» 0
N NL@ J<°
OBTN NH
N Q o

or any other pharmaceutically acceptable salt form thereof.

22. A composition comprising at least one compound of any of claims 1 to 21, or
a pharmaceutically acceptable salt thereof or freebase form thereof, and at

least one pharmaceutically acceptable excipient.

180



23. A compound of claim 15, having the structure of Formula llE, or a
pharmaceutically acceptable salt thereof,

Formula llE
wherein
R!is selected from:
(@ -H;or
(b)  -(CH2)-R'#A, wherein: z is 1-6, and R#Ais:
n K
(i)  —NHz;
(iii)  -N*Hs;

(v)  -N*(HaC)s;

(v)  -NH-C(O)-[(CHz2)2-O-]2-(CH2)2R**B wherein R148
is: -NHz; -N*Hs; -N(CHa3)2; or -N*(CH3)3;

(vi)  -NH-C(O)-[(CH2)y12-O-]2-(CH2)y13R4B wherein:
y12 and y13 are not both 2 and are independently 2 to 4; and
R14B is: -NH2; -N*Hs; -N(CH3)2; or -N*(CH3)3;

(vii)  -NH-C(O)-(CH2)yR*4¢, wherein, y= 1 to 6 and RC
is -O-(CH2)3-4-N*(CHs)s; and

(viii)  -NH-C(O)-(CHz)yR*4¢, wherein, y= 1 to 6 and RC is:
(ai) —0-(CH2)2-N*(CH3)3;
(aii)  -N*(CHa)s; or
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R2? is selected from:

(@) -H; and
(b)  -(CH2)-R¥A wherein: z is 1-6, and R#A is selected from:
n -H
(i)  —NHz;
(i) -N*Hs;
(iv)  -N*(HsC)sz;
(v)  -NH-C(O)-[(CH2)2-O-]2-(CH2)2R1*B wherein R148
is: -NHz; -N*Hs; -N(CHa)z2; or -N*(CH3)s;
(vi)  -NH-C(O)-[(CHz2)y12-O-]2-(CH2)y13R4B wherein:
y12 and y13 are not both 2 and are independently 2 to 4; and
R14B is: -NH2; -N*Hs; -N(CH3)2; or -N*(CH3)3;
(vii)  -NH-C(0)-(CH2)yR*4¢, wherein, y= 1 to 6 and R4¢
is -O-(CH2)3-4-N*(CH3)3; and
(viii)  -NH-C(O)-(CHz)yR*4¢, wherein, y= 1 to 6 and RC is:

A is selected from:

(@)  —O-(CH2)2-N*(CHa)s;
(ai)  -N*(CHa)2R<a wherein R14@ is —CHz or —(CH2)1-4-OCHs;

(&) -CH2(CH2)y-CH2-, whereinyis 1 to 6;

— b1
(b) a moiety of the formula: M A

wherein APL is:

(1 a moiety of the formula:

wherein x is 1 to 6; or

(i) a moiety of the formula:

;-écmto—g

whereiny is 1 to 5; and

(c) a moiety of the formula: -CH2-(CH2)m-O-(CH2)n-, wherein m = 1 to 5, and
n=0or1lto4.
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24. A compound of claim 23, or a pharmaceutically acceptable salt thereof,

wherein

Rl is -(CH2)-R'A, wherein: z is 1-6, and R s:
n -H
(i)  —NHz;
(i) -N*Hs;

(iv)  -N*(HsC)sz;

(v)  -NH-C(O)-[(CH2)2-O-]2-(CH2)2R1*B wherein R148
is: -NHz; -N*Hs; -N(CHa)z2; or -N*(CH3)s;

(vi)  -NH-C(O)-[(CHz2)y12-O-]2-(CH2)y13R4B wherein:
y12 and y13 are not both 2 and are independently 2 to 4; and
R14B is: -NH2; -N*Hs; -N(CH3)2; or -N*(CH3)3;

(vii)  -NH-C(O)-(CH2)yR*4¢, wherein, y= 1 to 6 and RC
is -O-(CH2)3-4-N*(CHs)s; and

(viii)  -NH-C(O)-(CHz)yR*4¢, wherein, y= 1 to 6 and RC is:
(@)  —O-(CH2)2-N*(CHa)s;
(@)  -N*(CHs)3; or

R? is -(CH2).-R'A, wherein: z is 1-6, and R is selected from:

@0 -H;
(i)  —NHy;
(i) -N*Hs;

(iv)  -N*(HsC)z;
(v)  -NH-C(O)-[(CH2)2-O-]2-(CH2)2R**B wherein R148
is: -NHz; -N*Hs; -N(CHs3)2; or -N*(CH3)3;
(vi)  -NH-C(O)-[(CH2)y12-O-]2-(CH2)y13R4B wherein:
y12 and y13 are not both 2 and are independently 2 to 4; and
R14B is: -NH2; -N*Hs; -N(CH3)2; or -N*(CH3)3;
(vii)  -NH-C(O)-(CH2)yR*4¢, wherein, y= 1 to 6 and R*C
is -O-(CH2)3-4-N*(CH3)3; and
(vii) -NH-C(O)-(CH2)yR*4¢, wherein, y= 1 to 6 and R*C is:
(ai) —0-(CH2)2-N*(CHa3)s;
(aii)  -N*(CHs)2Rca wherein R4ca js —CH3 or —(CH2)1-4-OCHs;
A is -CH2-(CHz)y-CH2-, wherein y is 1 to 6.
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25. A compound of claim 24, or a pharmaceutically acceptable salt thereof,

wherein
Rl is -(CH2)-R'A, wherein: z is 1-6, and R s:
n -H
R? is -(CH2)-R'*A, wherein: z is 1-6, and R*A is selected from:
n -
(i) —NHz;
(i) -N*Hs;

(iv)  -N*(H3C)s;
(v)  -NH-C(O)-[(CHz2)2-O-]2-(CH2)2R1%B wherein R148
-NHz; -N*Hs; -N(CH3)z2; or -N*(CH3)s;
(vi)  -NH-C(O)-[(CH2)y12-O-]2-(CH2)y13R**8 wherein:
y12 and y13 are not both 2 and are independently 2 to 4; and
R14Bis: -NH2; -N*Hs; -N(CHz3)2; or -N*(CH3)3;
(vii)  -NH-C(O)-(CHz)yR*4¢, wherein, y= 1 to 6 and RC
is -O-(CH2)3-4-N*(CHs)3; and
(vii) -NH-C(O)-(CH2)yR*4¢, wherein, y= 1 to 6 and R*C is:
(@)  —0O-(CH2)2-N*(CHsa)s;
(aii)  -N*(CHs)2Rc@ wherein R4 js —CH3 or —(CH2)1-4-OCHp3;
A is -CH2-(CH2)y-CH2-, wherein y is 1 to 6.

26. A compound ef-elaim-23,-which-is-selected from the group consisting of:
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[0)

N*(CHg)3

T . 2
o~ °
z 10 ZT
r !z P

wherein A"is a pharmaceutically acceptable anion.

The compound having the structure:

27.
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(0]

wherein A"is a pharmaceutically acceptable anion.

28. A compound of claim 27, wherein the compound is:

29.

wherein A"is a pharmaceutically acceptable anion.
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30. A compound of claim 29, wherein the compound is:

31.

wherein A"is a pharmaceutically acceptable anion.

32. A compound of claim 31, wherein the compound is:
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33. A composition comprising the compound of any one of Claims 23 to 32,

and at least one pharmaceutically acceptable excipient.

34.  Use of a composition of Claim 22 or Claim 33 in the manufacture of a
medicament for the treatment of hypercholesterolemia.

35.  Use of compound of any of Claims 1 to 21 or Claims 23 to 32 in the

manufacture of a medicament for the treatment of hypercholesterolemia.

36. A compound according to any of Claims 1 to 21 or Claims 23 to 32, or a
pharmaceutically acceptable salt thereof, or a composition according to Claim

22 or Claim 33 for use in therapy.

37. A compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein D?

(a) a moiety of the formula:

, Oor

(b) a moiety of the formula:

38. A compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein D?

(a) a moiety of the formula:
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, or

a moiety of the formula:

(b)

A compound or a pharmaceutically acceptable salt thereof, selected from the group

39.

consisting of:

;and

or any other pharmaceutically acceptable salt form thereof.
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