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(57) Abstract: Here described are compounds of formula I:
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group consisting of C; to Cg alkyl, and C, to Cs alkanol;
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and -O- or absent; wherein Y is selected from -(CH:)n,
-S(CH,)n, -O(CH,),-, thiophene, -SO(CH:),-, and ester,
wherein n = 1 -4; wherein a = 1 -4; wherein b=l -4; wherein

c=

1-4; and wherein Z is a counterion; and compounds consist-

ing of the structure (targeting molecule)y-linker-(targeting
molecule),, wherein the targeting molecule is a retinoid or a
fat soluble vitamin having a specific receptor on the target
cell; wherein m and n are independently O, 1, 2 or 3; and
wherein the linker comprises a polyethylene glycol (PEG) or
PEG-like molecule, as well as compositions and pharmaceut-
ical formulations including one or both of these compounds
which are useful for the delivery of therapeutic agents; and
methods of using these compositions and pharmaceutical for-
mulations.



WO 2012/170952 A4 W00V T AR E A AU

84)

AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARTIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))
with amended claims (Art. 19(1))

with information concerning authorization of rectifica-
tion of an obvious mistake under Rule 91.3 (b) (Rule

48.2(3)

(88) Date of publication of the international search report:

Date of publication of the amended claims:

11 April 2013
30 May 2013

(15) Information about Correction:

Previous Correction:
see Notice of 21 February 2013



WO 2012/170952 PCT/US2012/041753

AMENDED CLAIMS
received by the International Bureau on 30 March 2013 (30.03.2013)

1. A compound of formulaI

0
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wherein R, and R; is independently selected from a group consisting of C); 1o Cjg alkyl,
Ci2to Cy5 alkenyl, and oleyl group; wherein R3 and R, are independently selected from a
group consisting of C; 1o Ce alkyl, and Cato Cgalkanol; wherein X is selected from a group
consisting of -CHa-, -S-, and -O- or absent; wherein Y is selected from -(CHy),, -S(CHa),, -
O(CHa)y-, thiophene, -SO2(CHa)n-, and :OCO(CH>),, wherein n = 1-4; wherein a = 1-4;

wherein b=1-4; wherein c=1-4; and wherein Z is a counterion.

2. The compound of claim 1, wherein the counterion is a halogen or mesylate.
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3. The compound of claim 1 that is selected from the group consisting of
o)
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A stellate-cell-specific drug carrier comprising a stellate cell specific amount of a retinoid

molecule and a cationic lipid consisting of the compound according to ¢laim 3.

The drug carnier of claim 4, further comprising a liposomal composition.

. The drug carrier of claim 5, wherein the liposomal composition comprises a lipid vesicle

comprising a bilayer of lipid molecules.

The drug carrier of claim 4, wherein the retinoid conjugate is a compound of formula II:
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I
wherein q, r, and s are each independently 1, 2, 3,4, 5,6, 7, 8, 9, or 10; or 4 enantiomer,

diastereomer, or mixture of stereoisomers thereof.

8. The drug carrier of claim 7, wherein the compound of formula T is

o]
a N\AHVONOV‘OVHVO'\'Q“‘O‘\'OV“O‘\) vol\.owo'\/‘ “ 0

B Py

9. The drug carrier of claim 6, wherein the retinoid molecule is at least partially exposed on

the exterior of the drug carrier before the drug carrier reaches the stellate cell.

10. The drug carrier of claim 4, wherein the retinoid is 0.2 mol% to 20 mol% of the lipid
molecules.

11. The drug carrier of claim 6, wherein the cationic lipid is at a concentration of 5-50 mol %.

12. The drug carrier of claim 6, wherein cationic lipid has the suucture

o HEDC.

13. The drug castier of claim 6, wherein the lipid molecules further comprise a PEG-lipid.
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14. The drug carrier of claim 13, wherein the PEG-lipid is at a concentration of 1 to 10 mol %.
15. The drug carrier of claim 13, wherein the PEG-lipid is PEG-DMPE.,

16. The drug carrier of claim 6, wherein the lipid molecules further comprise an ionizable

cationic¢ lipid.
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17. The drug carmrier of claim 16, wherein the ionizable cationic lipid has the structure

(o]

A A~
\_\NJOK/S\/\T/

\~/*\¢/\~/“\/’\V/“\/’\g_dr—J
S104.

18. The drug carrier of claim 16, wherein the ionizable cationic lipid is present at a

concentration of 5 to 45 mol %.

19. The drug carrier of claim 6, wherein the lipid molecules further comprise a combination of

a quaternary amine cationic lipid and an ionizable cationic lipid.

20. The drug carrier of claim 19, wherein the ionizable cationic lipid is the immediate synthetic

precursor to the quaternary amine cationic lipid.

21. The drug carrier of claim 19, wherein the quaternary amine cationic lipid has the structure
(o]
/r\vz\v/x\/ﬁ\/ﬂ\,»\JJ_q\_\Njﬁ\/hg
\/\OH
/'—/ Br-

\/\/\/\/\/\/\g_o
HEDC

and the ionizable cationic lipid has the structure

/\/\/\/\/\/\/?L 0
::DVJ\/S\/\T/
\/\/\/\/\/\/\g_

22. The drug carrier of claim 6, wherein the lipid molecules further comprise a non-cationic

S104.

lipid.
23. The drug carrier of claim 22, wherein the non-cationic lipid is a phospholipid.

24. The drug carrier of claim 22, wherein the phospholipid is DOPE.
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25. The drug carrier of claim 22, wherein the phospholipid is at a concentration of 0 to 55

mol %.
26, The drug carrier of claim 22, wherein the non-cationic lipid is cholesterol.
27. The drug carrier of claim 22, wherein cholesterol is at a concentration of 0 to 55 mo! %.
28. The drug carrier of claim 4, further comprising a nucleic acid.

29. The drug carrier of claim 28, wherein the nucleic acid is an siRNA that is capable of

knocking down expression of hsp47 mRNA in the stellate cell.

30. The drug carrier of claim 28, further comprising siRNA.,
31. The drug carrier of claim 30, wherein the siRNA is encapsulated by the liposome and is

inaccessible to the aqueous medium.

32. The drug carrier of claim 30, wherein the siRNA is complexed on the outer surface of the

liposome and accessible to the aqueous medium.
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33. A compound for facilitating drug delivery to a target cell, consisting of the structure
(targeting molecule),-linker-(targeting molecule),, wherein the targeting molecule is a
retinoid or a fat soluble vitamin having a specific receptor on the target cell; wherein n=0,
1, 2 or 3; and wherein the linker comprises a polyethylene glycol (PEG) or PEG-like

molecule.

34. The compound of claim 33, wherein the retinoid is selected from the group consisting of
vitamin A, retinoic acid, tretinoin, adapalene, 4-hydroxy(phenyl)retinamide (4-FIPR),

retinyl palmitate, retinal, saturated retinoic acid, and saturated, demethylated retinoic acid.

35. The compound of claim 33, wherein the fat-soluble vitamin is vitamin D, vitamin E, or

vitamin K.

36. The compound of claim 33, wherein the linker is selected from the group consisting of bis-
amido-PEG, tris-amido-PEG, tetra-amido-PEG, Lys-bis-amido-PEG Lys, Lys-tris-amido-
PEG-Lys, Lys-tetr-amido-PEG-Lys, Lys-PEG-Lys, PEG2000, PEG1250, PEG1000,
PEG750, PEGS550, PEG-Glu, Glu, C6, Gly3, and GluNH.

37. The compound of claim 33, wherein the compound is selected from the group consisting of
retinoid-PEG-retinoid, (retinoid),-PEG-(retinoid),, VA-PEG2000-VA, (retinoid)a-bis-
amido-PEG-(retinoid)s, (retinoid)s-Lys-bis-amido-PEG-Lys-(retinoid)s.

38. The compound of claim 37, wherein the retinoid is selected from the group consisting of
vitamin A, retinoic acid, tretinoin, adapalene, 4-hydroxy(pheny!)retinamide (4-HPR),

retinyl palmitate, retinal, saturated retinoic acid, and saturated, demethylated retinoic acid.

39. The compound of claim 38, wherein the compound is a composition of formula

/\ N\ (OCH: CHz)q Hj\(CHECHzO),’\/ﬁ\E/\/\(OCHCH-.)g \E

)

// /\, e i:\] % '
J YY ! <

\(ljb -

wherein q, r, and s are each independently 1, 2, 3,4, 5, 6, 7, 8, 9, or 10.
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40. The compound of claim 38, wherein the composition of formula is

(o]
\i /\/\(OCHZCHg)a u)l\(m 1:CHeO)

o]
5

/\/lku/\/\(ocHCHz);, :;:r \i

41. The compound of claim 33, wherein the PEG is mono disperse.

42, A stellate-cell-specific drug carrier comprising a stellate cell specific amount of a retinoid
molecule consisting of the structure (retinoid)n-linker-(retinoid),; wherein m and n are
independently 0, 1, 2, or 3; and wherein the linker comprises a polyethylene glycol (PEG)

or PEG-like molecule, and a liposomal composition comprising the compound of claim 1.
43. Cancelled.

44. The drug carrier of claim 42, wherein the liposomal composition comprises a lipid vesicle

comprising a bilayer of lipid molecules.

45. The drug carrier of claim 42, wherein the retinoid molecule is at least partially exposed on

the exterior of the drug carrier before the drug carrier reaches the stellate cell.

46. The drug carrier of claim 44, wherein the retinoid is 0.1 moi% to 20 mol% of the lipid

molecules.

47. The drug carrier of claim 44, wherein the lipid molecules comprise one or mare Jipids

selected from the group consisting of
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48. The drug carrier of claim 47, wherein the lipid molecules further comprise

a compound consisting of the structure
(o)
/\/\/\/\/\/\/u_ ckﬂ o
N’u\/s\/\N/
[

VMM_ﬁ

o S$104.
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49. The drug carrier of claim 44, further comprising a nucleic acid.
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50. The drug carrier of claim 49, wherein the nucleic acid is an siRNA that is capable of

knocking down expression of hsp47 mRNA in the stellate cell.

51. A compound for facilitating drug delivery 1o a target cell, consisting of the structure
(lipid)m-linker-(targeting malecule),, wherein the targeting molecule is a retinoid or a fat
soluble vitamin having a specific receptor on the target cell; wherein m and n are
independenty 0, 1, 2, or 3; and wherein the linker comprises a polyethylene glycol (PEG)

molecule, and the lipid consists of the compound of claim 1.

52. The compound of claim 51, wherein the lipid is selected from one or more of the group

consisting of
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~on HEDC-12
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53. The compound of claim 52, wherein the retinoid is selected from the group consisting of
vitamin A, retinoic acid, tretinoin, adapalene, 4-hydroxy(phenyl)retinamide (4-HPR),

retinyl palmitate, retinal, saturated retinoic acid, and saturated, demethylated retinoic acid.

54. The compound of claim 52, wherein the fat-soluble vitamin is vitamin D, vitamin E, or

vitamin K.
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53.

56.

57.

58.

The compound of claim 52, wherein the linker is selected from the group consisting of bis-
amido-PEG, tris-amido-PEG, tetra-amido-PEG, Lys-bis-amido-PEG Lys, Lys-tris-amido-
PEG-Lys, Lys-tetr-amido-PEG-Lys, Lys-PEG-Lys, PEG2000, PEG1250, PEG1000,
PEG750, PEGS50, PEG-Glu, Glu, C6, Gly3, and GluNH.

The compound of claim 355, selected from the group consisting of DSPE-PEG-VA, DSPE-
PEG2000-Glu-VA, DSPE-PEG550-VA, DOPE-VA, DOPE-Glu-VA, DOPE-Glu-NH-VA,
DOPE-Gly3-VA, DC-VA, DC-6-VA, and AR-6-VA.

A stellate-cell-specific drug carrier comprising a stellate cell specific amount of a 1argeting
molecule consisting of the molecule (lipid)m-linker-(retinoid),, wherein m and n are
independently O, 1, 2 or 3; and wherein the linker comprises a polyethylene glycol (PEG)

or PEG-like molecule, and the lipid consists of the compound of claim 1.

The drug carrier of claim 57, further comprising a liposomal composition.
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59. The drug carrier of ¢laim 58, wherein the liposomal composition comprises a lipid vesicle

comprising a bilayer of lipid molecules.

60. The drug carrier of claim 59, wherein the retinoid molecule is at least partially exposed on

the exterior of the drug carrier before the drug carrier reaches the stellate cell,

61. The drug carrier of claim 59, wherein the retinoid is 0.1 mol% to 20 mol% of the lipid

molecules.

62. The drug carrier of claim 59, wherein the lipid molecules comprise one or more lipids

selected from the group consisting of
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63. The drug carrier of claim 62, wherein the lipid molecules further comprise a compound
consisting of the structure

/\/\/\/\/\/\/uo_ 9]
r~ '

MQ
S104.
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64. The drug carrier of claim 59, further comprising a nucleic acid.

65. The drug carrier of claim 64, wherein the nucleic acid is an siRNA that is capable of

knocking down expression of hsp47 mRNA in the stellate cell.
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