The present

I nvention provides |lipids that are advantageously used in lipid

particles for the in vivo delivery of therapeutic agents to cells. In

parti cul ar,

substit

opti ona
acyl, or ;
opt i onal | y (S ulvgirnatipnad uliatich Daw| ken

y Ssu
-1i nker

- kyl .. opal
)ggor%lglﬁgfﬁglﬁgl!’g%@%é (%Igts 1zaP(f<ng /.

a
I gan H,

the invention provides |ipids having the follow ng structure
(1) wher i) PHERSRTIORAL APA 1€2A0N PUSERBNCENSHRYTHEPA TERCHOGERUTTRNGE AP cenal | y

i op kot BGT A b

31y suhshichilbit fbiGhf aldst

R | -£10
al kynyl , al ky# REOT2089 OH52810y | phosphmt, al Kyl VOL DI Hd40s

al kyl phosphor odi t hi oat e,

al kyl phosphonat es,

al kyl anm nes, hydroxyal kyl s,

?- am nog}, Ki¥deSational POt ihed) am noal kyl's, ¢72-phesphoalkyib&s (2704 2009) US

- t hi ophosphoer)

het erocycl e, or
(QN(C),
het er oa
?-(subs

wo 2010/054405 A1 || IOV 0 0000 RO OO

2)%’ Inte
tltﬁﬁgQZan1noalky,
(26) Publication Language:

(30) Priority Data:

a
» CYy

nguage:

61/113,179
61/154,350

10 November 2008 (10.11.2008) Us
20 February 2009 (20.02.2009) Us

Mg k2806.00pt | QBakl sl yr sasbsit i t ut ed polsyet hyl enewghys @b.od Jobets,

100- 40 Lonall v suhstiLuted MPEG (mv 190R%0K)
o, B 1%\?%%9{&'%%3%.%%2@0@931S’ NCIGPH0%8 0) 14 Ageyp 8 O 050090 N( O
ik T g i e
clirc ELELREY 0081012 137 ot noail: b
ORIOABTE ) or Tod Siip o SHBCETYA LR g1 O
English (;g {Ezzﬁzg;:;:;;)llicants (for US ornly): MANOHARAN,

?-phosphog&ﬁxl(

mMJs
het Blya@p ¢i5.072009)  US

Muthiah [US/US]; Alnylam Pharmaceuticals, Inc., 300
Third Street, Cambridge, MA 02142 (US). RAJEEYV,
Kallanthottathil, G. [IN/US]; Alnylam Pharmaceuticals,
Inc., 300 Third Street, Cambridge, MA 02142 (US). JA-

[Continued on next page]

Figure 1.
Y. N A0
XH,T n= 1-10

X=NH(CO), {CO)NH, NH(CO)O
O(CO)NH, O, NH(CO)NH, S-S

R=CHg, {CHy)1 10+,
Y= (CHyin- GalNAc, Mannose, Lactose, Glucose, Fucase
Y= (CHa)n- (GalNAC),, (Mannose),.( Lactose),, (Glucose),, (Fucose),
Y= (CHa)n- (GalNAc),, (Mannose)y ( Lactose)s, (Glucase),, (Fucose)y
Y= (CH,-CH,-0)a- GalNAc, Mannose, Lactose, Glucose, Fucose
Y= (CHz-CH,-O)a- (GalNAC),, (Mannose),.( Lactose),, (Glucose),, (Fucose);
Y= (CHp-CH,-0)a- (GalNAc),, (Mannase)s,( Lactose)s, (Glucose),, (Fucose),
a=1-100

w AT
Y\XH‘:N‘A’O n= 140

X= NH(CO), (CO)NH, NH(CO)O
O(CONH, 0, NH(CO)NH, S-8

R= CHj, -(CHg)y.1p
Y= (CHyin- GalNAe, Mannase, Laclose, Glu;:ose, Fucose
Y= (CHoln- {GalNAC),, (Mannose),,( Lactose),, (Glucose),, (Fucose),
Y= (CHyin- (GalNAG),, (Mannose)s,( Laclose), (Glucose),, (Fucose);
Y= (CH,-CHy-Ola- GalNAc, Mannose, Lactose, Glucose, Fucose
Y= {CH,-CH;y-Oja- (GalNAc);, (Mannose), ( Lactose),, (Glucose),, (Fucose),
Y= (CH,-CHy-0)a- (GalNAc),, (Mannose),,( Lactose);, (Glucose)s, (Fucose);
' a=1-100

(54) Title: NOVEL LIPIDS AND COMPOSITIONS FOR THE DELIVERY OF THERAPEUTICS

(57) Abstract: The present invention provides lipids that
are advantageously used in lipid particles for the in vivo de-
livery of therapeutic agents to cells. In particular, the inven-
tion provides lipids having the following structure (I)
wherein R; and R. are each independently for each occur-
rence optionally substituted C;o-Cs alkyl, optionally substi-
tuted C10-Cso alkenyl, optionally substituted Cio-Cso alkynyl,
optionally substituted Ci-Cso acyl, or -linker-ligand; Rs is
H, optionally substituted C,-Ci, alkyl, optionally substituted
C,-Cy alkenyl, optionally substituted C,-Cyo alkynyl, alkyl-
hetrocycle, alkylphosphate, alkylphosphorothioate,
alkylphosphorodithioate, alkylphosphonates, alkylamines,
hydroxyalkyls, w-aminoalkyls, o -(substituted)aminoalkyls,
o-phosphoalkyls, ® -thiophosphoalkyls, optionally substi-
tuted polyethylene glycol (PEG, mw 100-40K), optionally
substituted mPEG (mw 120-40K), heteroaryl,
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heterocycle, or linker-ligand; E is O, S, N(Q), C(O), N(Q)C(0O), C(O)N(Q), (QIN(CO)O, O(CO)N(Q), S(O), NS(O)2N(Q), S(0)2,
N(Q)S(0)2, SS, O=N, aryl, heteroaryl, cyclic or heterocycle; and, Q is H, alkyl, @-aminoalkyl, o-(substituted)aminoalky, m-phos-
phoalkyl or ®-thiophosphoalkyl.



