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oboOxooOoooooobooooboooobooboboby0OO0OxbOODbOOooOooboooDbOooboao
ooocooobooboooooooooobobbobooooooooobobobobooooooooobooao
ooocoobobobooooooooobbbooooooooobbobobooooooooboao
0000000000000 0000D0000O0D0D000000O0?™CNMR & 14.15, 22
.60, 25.55, 25.69, 27.20, 27.25, 29.18, 29.23, 29.29, 29.34, 29.55, 29.75, 29.78
, 31.91, 36.43, 36.52, 41.53, 52.63, 53.58, 129.49, 129.54, 129.82, 129.85, 170.
55, 173.59, 174.490

gooooaad

ooocooao

goooboooooboboogogoboooobDboo
goooooooboooobooobobboooobboooobboooboboooooan
ugogoboboooooboouooboooobobbooobbooooobboooobboooooan
ooocoobobooooooooobbbooooooooobobbobobooooooooboao
gooooooobooooboooobobbooobbooobbooobbooooboan
goobobooooobooooboooboobobooobbooooobobooooboboooooan
Oooooo?*3C NMR & 14.19, 22.75, 25.51, 25.68, 27.25, 27.29, 29.21, 29.26, 2

9.32, 29.38, 29.59, 29.79, 29.82, 31.95, 36.30, 36.37, 41.58, 55.15, 129.53, 129
.91, 171.49, 175.67, 176.190
ooocooao
goooooao
goosooan
ON-(2-0000000D0)HYOODOOD 40 2590 130.8mmolD 10 0 )OO0 O O O O 500m
LOO0O0O0oooo0ol1loooooooboboo0o12smnl00000000C0O0D0O000A00Dp-TsO
H(0.24090 1.26mmoll 0.00960 O ) D OO ODOoOoOODDoOS00O0oOooboooDDbOO2-00
OO0OO00CO0O0O0O (10.490 13.8mLO 143.8mmol0 1.10 0)0 000 OO0 DOoOO5B001500 00
ooocoobOOOoOooobsS0b01oooooobobooOoesosoooooo33wooo0Ooan
OvMeOH/OOODODODDDODOOODODODOODDODODOOOODODODDDOOODOOOO
oaddg o3l 00ooooobDDbbb0b0O0000D0TEASOMLO O OO O O 5mLO
udd oopoooOoooooOoos3sgoboogoooooDoobb2z2/30b0000DOn
ooao goooooosoomODODOOO0OO0DO0OO0OO0OOOOODODODODODOOOOGORO
ogdag 0(@.5g)es00goooovyoml0 00000 ooDOoodoooDoDOoO
4
O

O Oooo

ooo gooooooooooOoooooogoobooocecI,00goooooooDOoOd
4.9g0 :13C NMR & 24.67, 38.09, 57.88, 100.39, 123.05, 131.92, 133.66, 1
67.880
ooooao
ooao
el 0o o
0 5(4.990 11.6mmol)0 6M NaOH(O 38mLO O NaOHO.1lg)OD O OO OO DOOODODOO
O000O0o0DoOO0oo0o0O0oO0O0oDoo0b0OoO0O0O0ODaO/ZIPALZI(v/V)40mMLO 30 OO
ooobObOO0o0ooooooobObobobooos3ssooooobooooooooooDoana?2
cCc1,0 1000000000300 0000000000(1-89095%)0 00 : *3C NM
24.99, 42.08, 43.81, 62.82, 63.58, 77.41, 99.640
oooOao
Ooon0D
70 00
06C1.8g0 11.1mmol0 10 O DO O O THR36MLO 0D 0 OO OO O O O ZIPAD O O -780
oooboboo0oooooooobbbooooooooobbboooooooooboao
gooobooooobooooobbooooooboooooboboarsboogooooogan
0O0000O0D0DeMO O MeOH(100:0.10 9820 wwv)U OO OO DOOODODOOOODOO
0000000000 D0D0ODOO0ODODODD1.30g000 00 :*3C NMR & 24.88, 40.6

OoOoo0oooao
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8, 41.11, 42.13, 57.99, 60.26, 62.10, 99.830

gooooooao

goooooao

O 0O 0 s(Mw2000)0 O O

O mPEG-OH(MW20000 50g)0 O 650 O IPAS0OmLD O OO0 OO0 OO0 O O mPEG-OH44g0 O O O O
OD0000OmPEG-0H(4490 22mmol0 10 0 )OO O DCM775mLO OO0 0D OO0 DO O0OOODO (.
61g0 8.8mmol 0. 400 O DH)OD OO D OO (2-1mLO 2.1g0 26.-4mmold 1.200 O )0 O O OO O
OCOO0C0C00000D4000000000D0000O00O0CDODODONHS@3-490 29.3mmold 1.33
OoO)H)OOODOOODO@-4mL0 2.3g0 29.3mmol0 1.3300)H)0000O00COO0O0O0ODO0OO
goooooobobooogogoboogoobobeMesmL D DD OoooooDooOoobDbOOO
OoOO0o0O0Ooo0o0oDO0ooO0oOooO0oooDOoo0O0OO0d44m/ZIPAlIGOOMLO 000D O0O0ODODOO
ooocooDbOOooooiirPA0 00000 OCOoDODDbODbOO0OO0DOoO0ooOooOobooOoDDbDSCmPEGO O O0OS
CmPEG(MW20000 5.76g0 2.88mmolD0 10 O )OO 0O O 0O 7(1.30g0 5.0mmol0 1.750 O )0 O O
DCM6OmMLO O O O DMF8mLO O O O O O O DIEA(0.60g0 0.82mLO 4.61mmold 1.60 O )O O O
goobobooooobooooboooboobobooobbooooobobooooboboooooan
ooocoobobOoOooooooooboosSOooooooobObobobOooooooooobooOoao
gobobooz2mtO0O IPASOMLO DO O O0O0DODDOO0OOODODOOOODOOOODDOGOOIPA
0000000000000 0040000000000000S.59090%0 0000 :*3C
NMR & 24.72, 39.80, 40.95, 58.45, 58.73, 58.96, 59.74, 63.86, 69.49, 70.06, 70.

45, 70.77, 71.83, 76.21, 77.20, 100.20, 113.80, 117.60, 156.25, 157.260
goooogao

gooodadad

oooounoamn

OO0O7mLkO0O00O00OO0ODOD(0.393g0 2.84mmol0 1.10 0 )00 D00 OO0 OO0 DO MeOH44mLO
OO00O08(.5g02.59mmolI0 10 0 D)0 0 O0C0DOO0OODODODODODODOOCDODODODOODDODOO
ooooOMeOHOD OO OOOOOODCMSOOMLO OO O OODO25mLO0 O0O035mLO0 O OO OO
goooooooboboogoobooobbobooobobooobbooobbooooboao
ooz25mbOoiIpPABOMLO D0 0ODDDOO0DODODOOOODODDDOODOOOODODODIPAODDO
000000000000 0400000000000003.38g00000: *3C NMR 3

24.93, 25.38, 41.22, 41.98, 59.00, 59.57, 62.97, 63.83, 69.61, 70.10, 70.50, 71.
87, 75.78, 76.19, 77.20, 99.79, 156.270

0oooooo

0000

0100 O O

00 9(20mmol)0 0 O ODMFSOMLO O O ODCM40OMLD 0 0 00000000 COCOOODO
DMAP(6.2g0 51.2mmol)0 0 00000 O O O O O O 3(40mmol)0 O EDC(40mmol)D O O
000000000 O0ODMIODDOOOOCOOO0200000000000000
Doooo

00000

BOCNHCH,CH,NH,O 0 0 (0 O O 11)

0 O O DCM150mLO O BocO O O (6090 274.9mmol)0 O O O O O O THF250mLO O O O DCM200m
LO0O0O0OO-1,2-0000 (41.3g0 687.3mmol)0 0 000050 01.5000000000
00000000000 0000000000O00000000300ml000000000
0003000000000000000000000DCM(3x 300m)00 0000000
0000O0.5N HCI(3x 300mL)0 0 00000 CO OO OO0OO0 pHD 90 100 4N NaOHD O O O
O00D0DO0OODCM(3x 500mL)0 000 00CCO0O0000000000000000000
0000000030 000000000000017.6g(40%)0 00000 3C NMR & 2
8.23, 41.67, 43.19, 78.77, 155.930
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000000 -Dap-NHCH,CH,NHBocO O O (O O O 12)

O DMAP(6.2g0 5.12mmol)0 O O O DMF50mLO O O O DCM400mLO O O O O 3(5-4g0 8.53mmol)
Oo0DO0O0OO0O0o0O00DO00OO0D0OD00O0DDOD0OD11(2-73g0 17.1mmol)0 O EDC(6.6g0 34.1m
moDHOODODDODODOODODODODODDUODOODODODODODODODDODOOODODODUODDODOTLrC(DCM/
MeOH=9:10 vw/Vv)O O OO O OO OD0O0ODOODCM500mLO OO O O 0-2N HCI(3x 500mL)0 O
O@xsoom)O0O0O0DOOOODODOODODDODODODOOOODODODODOOS3BOOOODODOO
000D0D005.6g(85%)0 00000 C NMR & 14.16, 22.72, 25.52, 25.77, 27.23, 2
7.26, 28.43, 29.24, 29.35, 29.56, 29.79, 31.92, 36.50, 40.25, 40.38, 41.99, 55.2
2, 76.57-77.42 (CDCl3), 79.41, 129.54, 129.86, 156.35, 170.44, 174.25, 175.350

goooogao

goooogag

000000 -bap-NHCH,CHLNH,O O O (0 O O 13)

OD00012¢.600 7.2mmoDHO O DCMOSMLO OO OO0 O0DOOCDOOCDOODOO24mLO O O
gosooooooooooobooobobbooobbooogoobeMzooml DD OO O0OAO
CoOoocOpHOBO OO OOOOOOOIWNaHCOGO O O ODODOODODOOODOODOODOOO
00000000000 03000000000000004.13g(85%)0 00000 3C

NMR & 14.15, 22.70, 25.62, 25.77, 27.25, 29.24, 29.35, 29.55, 29.78, 31.91, 36.
43, 41.53, 54.95, 129.48, 129.85, 170.99, 174.43, 175.330

0Doo0oooo

0DoO0o00oo

4-(000000000)O000000C@OO014)

04-00000000 @.5g010mmo)000000O0030mIO0O00O0000O00000O
00000y LOO.3mmol) DD 1.0M0 0000000000000 000000O000O0
0(.38g010mmoD)0 00000000 C0CO0O0OD0OOONONOOONONDDOODONDOODODOO
D0O00300000000000000000000000D000000000O00aoa1.
5g(77%)0 0 0 O O O *3C NMR (CD50D) & 53.26, 103.88, 127.75, 130.47, 131.14, 144
.29, 169.300

0DooOoooo

0Doo0Oooo

4(000000000)000000000O00PEGEODO15)I00

0 mPEG-0 O O (MW50000 3g0 0.60mmol)0 O DMAP(219.6mgd 1.80mmol)0 O O DCM30mLO O
0000000000050 000000000EDC(345.6mgd 1.80mmol)0 O O O O 14(352
.8mg0 1.80mmol)J 0 0 00 O0O0O0OO0OOCON,0000000000000000O0O0O000O
00 O000DMF/IPA(IONL/I00ML) 0 0 000000 00000000 2.79(82%)0 00 = 13
C NMR & 39.60, 52.38, 58.79, 69.63-71.67 (PEG), 102.06 [-C(OMe).], 126.50, 126.
7, 134.30, 140.90, 166.720

Doooooo

0Doo0o00oo

4-0000000000000000O0PEGD OO16)000

000000 O06.75mL0 0000 15(2.4g0 0.46mmol)0 86%0 0 1.68mL0 0 00 0 OO0
000000000000 00DMIOCOOOOOOOD20000000000 (2.3g0 97%
YO OO : 13C NMR & 39.82, 58.79, 69.34-71.67 (PEG), 127.59, 129.34, 137.69, 139
.43, 165.91, 191.21 (HC=0)O

0OoooooOo

Dooooo

4-0 00000 -Dap-NHCH,CH,-0 0 000 0000000000000 -PEGD OO 17)0
00

0000 13(202.5mg0 0.30mmol)d O O DCMIOMLO O O ODMF2mLlD0 00 00O C 0000 O
16(1.0g0 0.2mmo)0 0 000 O 0O O O (2g)0 O DIEA(25.8mgd 0.2mmol)0 0 0 0 0O O O
0O000ON,0000000000000000O0D000000000000000000

10

20

30

40

50



(100) JP 2012-509366 A 2012.4.19

0000000000 O0-IPA00D0DOOOODODOOODONDDOODONDODONDDOODODOOO
00 00.69(52%)0 00 : 13C NMR & 13.94, 22.20, 22.45, 25.42, 25.61, 26.96, 28.9

6, 29.07, 29.27, 29.51, 31.65, 36.17, 36.46, 38.20, 39.66, 39.82, 52.65, 58.73,

59.92, 69.40-71.64 (PEG), 127.11, 127.78, 129.30, 129.54, 136.20, 137.97, 161.44
(-C=N-), 166.45, 171.49, 173.010

0Doo0o0ooO

0Doo0O00oOo

00O0O0O00-Lys-0000000C@O018)000
OL-0000000000(2.1g08.55mmol)J 00 0000 (14.590 51.3mmol)0 O O O D

CMIOSMLO 0000 D 00000000000 OEDC(9.9g051.3mmo)0 00000000
0 DMAP(15.5g0 127 4mmol)0 0 0 0000000 CO0 00O OO0OOCOODO0OCOOOOO
O0OpHO20 00000000 OHCIOODOODOOOODOO ODCMO O 3.5%MeOHD O O O
000000000000 0000000000000003.99(65%)00000: *3CN
MR: & 13.97, 14.03, 22.23, 22.53, 25.54, 25.72, 27.04, 28.37, 28.78, 29.04, 29.
16, 29.37, 29.59, 31.59, 31.74, 36.21, 36.50, 38.42, 51.67, 53.25, 61.03,129.33,
129.59, 172.14, 172.96, 173.180

0OoooooOo

DooOooo

000000 -Lys-OH(O O 019)0 00O

0 O 3.5mLO O NaOH(0.393g0 9.84mmol)0 0 0 OO0 OO0 O 32mL0 0 O O O 18(3.46g0 4.9
2moDN0 000000000 O0O00OOODODDOCOODOOCODOO0S500000000O0.5NHCI
20ml(000)000O0000O000pPH2.5000000DCM(3x 100mL) 000000000
000000000000 000O0000000000000003.23g(97%)000: 13
C NMR: & 14.12, 22.19, 22.68, 25.72, 25.86, 27.22, 28.83, 29.20, 29.32, 29.52,
29.75, 31.61, 31.89, 36.43, 36.66, 38.95, 51.96, 129.51, 129.82, 173.92, 174.17,
174.270

0OoooooOo

0Doo0o00oo

000000 -Lys-NHCH,CH,NHBoc(O 0 0 20)0 O O

0000 19(2.62g0 3.88mmol)0 0 O O DMF75mLO O O O DCM20OmLO 00 OO0 OO OO 005
000000 DOO0OODMAP(2.84g0 23.29mmol)0 O O O 11(1.24g0 7.76mmol)0 O EDC(2.9
8g0 15.53mmoN0 0 0 0000000000000 OCOONONOOONONODODODONDOOO
0 O TLC(DCM:MeOH=9:10 v/v)O 0 00 OO0 D000 O 0O O DCM250mLO O O O O 0.2N HCI
(Gx 250mL)00O0(Ex200mML) 00 0000000000000 O000O0OO0O0000OO00O
0000000000 2.81g(89%)0 000 O : 13C NMR: & 14.15, 22.50, 22.70, 25.70
, 25.89, 27.22, 27.25, 28.44, 29.07, 29.23, 29.34, 29.53, 29.78, 31.91, 32.02, 3
6.52, 36.78, 38.68, 40.13, 52.80, 79.36, 129.53, 129.83, 156.36, 172.15, 173.39
O

0Doooooo

0Doo0o00oo

000000 -Lys-NHCH,CH,NH, (O 0 0 21)0 0 O

00 002002.82g0 3.45mmo)0 0 000 O0O0DCMASMLO 00 0 O0O0C0ODO0O0OCO0O0O0ODO
D12nl0 000000000000 0300000000000000000000000
OO0O0ODCMIOOMLO 00000 OpHOI 8090 0000 1%NaHCO,0 00 0 D000 00000
000000000000 0000000000000001.96g(80%)0 0000 : 13C
NMR: & 14.18, 22.52, 22.73, 25.77, 25.89, 27.23, 27.26, 29.15, 29.23, 29.35, 29
.56, 29.78, 31.81, 31.92, 36.55, 36.84, 38.59, 52.98, 129.54, 129.86, 172.05, 17
3.38, 173.530

0Doooooo

0Doo0Oo0oo
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4-0 00000 -Lys-NHCH,CH,-O0 00D 0000000000000 ODO-PEGO OO 22)0
oo
0000 21(286.8mg0 0.40mmol)0 O DCMIOMLO O DMF2mLO0 0 0 D 00D 0 00 0O O O 16(1.0
gl 0.2mmoD0 00D O0ODODODO (29)0 0 DIEA(25.8mgl 0.2mmoD0 0D 00000 OOO
ON,OOOODOO0OO0OO0OO0OO0OO0DOO0OOOOO0OOOOO0DOOOODODODDODODODODDODDODODODOOO
-IPA0D0D0D0O0DOO0ODODODODOOODODOODODODODODOO0Oo.6g(52%)0 00 :
13C NMR & 13.94, 22.20, 22.45, 25.42, 25.61, 26.96, 28.96, 29.07, 29.27, 29.51
, 31.65, 36.17, 36.46, 38.20, 39.66, 39.82, 52.65, 58.73, 59.92, 69.40-71.64 (PE
G), 127.11, 127.78, 129.30, 129.54, 136.20, 137.97, 161.44 (-C=N-), 166.45, 171.
49, 173.010
goooooogao
oooooao
Oo00o2s000
00 0DMFO O mPEG-0 0 O O O (MW20000 0O O O 230 3g0 1.39mmol)0 2-0 0 00 4-00 0O
0000000000 (000240 52.9mgd 3.48mmol0 2.50 0)0 0000 OO0 (576.6m
gd4.18mmol0 30 0)0 600650 0 0000000000 DOOOHPLCODOODOOODOO
0000000000000 D0000000O00O0C@oomLD0DO0DONDDO0ODODGOOO
0000000000000 00000000D0DO0DCM(A00mML)0 0 0 0O 0O O 0.5%NaHCO5(2
x 1m0 0D O0DD0D0DDDDDDDDOMgSO,0 000 0000000000000O0OOCHSC
N/IPA(2mL/8OML) D 0 D 00D 000000000 D0O0DO0ODO0O0ODOO0O0O0O0300000
000D0O001.75g0 0000 : Y3 NMR & 55.6, 58.9, 67.7 - 71.8 (PEG), 98.5, 106
0, 118.9, 130.5, 163.3, 165.1, 187.90

Oooo0O0O0O0

Ooo0oQ0oO

00026000

0000 25(868mgd 0.41mmol)0 O O O O 13(480mgd 0.71mmold 1.750 O )0 DCM(15mL)0
ODMF(2ML)D 00 D00O0O000O0O0O0O0OO0OO0OO0OODODOD(29)IO0000O0O0DIEA(2.5my

Oo.41immold1.000H)IO0CODOOOODDOODODOOODODDUODODDOODODODODOODDODODO
OCoo0ooO0oo0O0oO0ooO000O0CO0O0O0OO00OO0O00O0O0ODOO0OO0OO0DO0O0OO000ODDCHSCN/IPAD
oooobObOO0O0oDOoooooobObbobooooooooDos3s00OooooooDnDOanS570m

g o0ooOo: *SC NMR & 14.1, 22.7, 25.4, 25.7, 27.2, 29.2, 29.3, 29.5, 29.7, 31
.9, 36.4, 36.5, 40.4, 42.1, 55.2, 55.4, 59.0, 60.2, 67.4 - 76.6 (PEG), 98.6, 105
.8, 117.6, 128.3, 129.5, 129.8, 158.0 159.9, 162.2, 170.0, 174.1, 175.20
goooogao

gooooaad

gooz2o00a0

0 Boc-NHCH,CH,NH, (110 4g0 25.0mmoll 1.20 0 )0 4-00 00000000000 2703
-6g0 20.81mmol0 10 O )O O O THR35mLO O TEA(4-2790 5.9mLO 42.2mmol0 20 O )OO O O
oooooboobo3ooooooooooboboooooTLcOoOooooooDbDDOO0ODbeM3somLn
ODOO0INHCIoomLD DCOosooml0 OO OO0 O0O0O0DO0DODO0ODOODODODODOODODOO
0000000 7.2g098%0 0000 : *3C NMR & 28.38, 40.10, 41.81, 55.33, 79.70,
113.49, 126.37, 128.71, 157.26, 161.90, 167.270

ooooooao

goooogao

goosoonoano

0 Boc-NHCH,CH,NHCO-4-0 0 O 0 000 O (O 0O 0O 290 7.1g0 24.1mmol)0 DCM:TFA(4:10 v/

v23mlb 0 ooooooo3o0cooooooooooooTLcooboooooooDOono
ooooDDbOOO0oOoOooobeM4omLO O OO DD IN NaOH4OMLO 100 D0 DO OO0 OO0 00O
ooocoboODbbOO0oooooooobDbbOooooooooDbDbObO2.e5g057%0 0000 :
13C NMR (DMSO-dg) & 41.32, 42.54, 55.10, 113.23, 126.57, 128.48, 161.58, 167.08
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O
Oooo0O0O00

O0oo0O0O0O

00031000

0000 3(3.88mL)0 O ODMF75mLO O O O DCM200mL] D 0000 O0O0DOO005000 000
0 DMAP(2.84g0 23.29mmol)0 O O O 7(7.76mmol)0 O EDC(2.98g0 15.53mmol)0 O O O O O
00000000000 000000000000O0000O0O0DCM250mL0 O O O O 0.2N
HCI(3x 250mL)0 00 (3x 200mL)0 00 0000000000000 000CCOO0000
0000000000 00000000

ooooo

0000
032000
0 0 31¢0.102mmol)0 O O O O CH5O0H/H,00 O K,C05(42mgd 0.305mmol)0 0 0 0 0 0 O
OHPLCOOOOODODODODODDODODDODOOOOCOOOOOOODODIMIODOOOCOCO 0.4
syumi 0000000000000 O0O00000IPADDODODOOCOOODODODODONDOO
0O

Oooo0o0O0OoO

DoooQooO

000340 0O

0 HO-2KPEG-COOH(330 7g0 3.5mmoll 10 O )0 O O MeOH(56g0 70.8mLO 1750mmold 5000 O
yoooobeMmomlD 00O O0C0OCOO0O0O000000000O0O O EDC(3.36g0 17.5mmoll
50 0 )0 O DMAP(2.1g0 17.5mmol0 50 0 )0 00 0 00000000 COOO0O0O000000
0000000000000 0O0.1IN HCI(pHO 2)40mL0 0 000 OO DCMO 300 0 0 O O
0000000000000 000000000O00000000D0D0O0o0oo0OOoO0On
IPAlOOMLD0 0 000000000000 COCOO0O0O000000000000O0GCOA40000
0000000 D06.59(92%)0 0000 : *3C NMR & 51.77, 61.70, 68.57, 70.36, 70.5
0, 70.85, 72.42, 170.650

Ooo0o0O0Ooo

000000

00035000

0 HO-2KPEG-COOMe(340 6.3g0 3.15mmoll 10 O )J O DMAP(1.92g0 15.75mmol0 50 O )0 O
ODCM3SMLO 0 00 000000000000 ODCME3mLD 00000000 (3.0090 15.75
mmolD 50 0 )00 0000300000000 000000O0000O0000000000
0000000000 IPADDDDOOOOOOS.85g0 0000 : 23C NMR & 21.73, 51.8
0, 68.61, 69.22, 70.53, 70.88, 76.21, 77.21, 127.86, 129.69, 132.82, 144.62, 170
.690

Oooo0o0o0OoOo

Dooo0QoO

00036000

0 NaOH(0.066g0 1.65mmold 1.10 O )0 O 15mLO O TsO-PEG-COOMe(O O O 350 3.00g0 1.5m
mold 10 )00 0O0OO0OO0OOOHPLC-ELSDD 000D DDOOOO300000000000
O1HCIDOO OO ODOOOpH20 00000 CODCMISONMLO 30 0000000000000
0000000000000 00000003000000000000I1PA20mL00 00
0000000000000 0000000000040000000000002.6g00
000 : *3C NMR & 21.67, 68.59, 68.79, 69.17, 70.30, 70.45, 71.22, 127.80, 128.
65, 132.81, 144.58, 171.290

Ooo0O0O0O00

Oooo0Qoo

00037000

0 EDC(2.84mmol)0 O DMAP(5.68mmol)0 O O O DCM20mLO O DMF4mLO O TsO-PEG-COOH(360 2

O Ooo0oooao
OO oOgoog
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.0gd 1.00mmol0 10 0 )0 0O 00 32(2.42mmo)0 00000000 O0O0DO0C0OOOO OO
000000000000 00O00000000000000000000000000
0000000000000 DCMI 00 2%MeOH(v/v)D 0 000000 (0000 3% )00
000000000000 000000001.16g0 0000 : 23C NMR & 14.10, 22.61
, 24.74, 25.51, 25.64, 27.13, 29.10, 29.22, 29.45, 29.68, 31.82, 36.43, 38.86, 3
9.45, 40.17, 41.71, 54.55, 59.22, 59.34, 68.53, 69.11, 70.42, 99.77, 127.74, 129
.46, 129.57, 129.72, 169.99, 174.11, 174.860
0Doooooo
0Dooooo
00038000
00003000 )00 EtgN(50 O )0 DMSO(20 O )OI O TsO-PEG-CO0-Dapd O (370 1.00 O
YIOOODOODOODODODODOOOD90I002.50000000000-78000 IPA0OO
O00D00Et,002000000000400000000000000000000000
000000000000 00060%I 00 : 13C NMR & 14.13, 22.66, 24.78, 25.54,
25.68, 27.16, 28.41, 29.15, 29.48, 29.71, 31.86, 38.49, 38.89, 39.25, 39.48, 41.
80, 48.24, 28.55, 54.58, 55.29, 59.26, 59.39, 70.25, 70.39, 70.42, 70.88, 99.82,
113.42, 126.76, 128.49, 129.49, 129.78, 161.76, 166.77, 170.02, 174.16, 174.94
O
0Doo0oooo
0DoO0o00oo
00039000
0000 30(1gd 5.15mmol)0 Boc-NHCH,CH,Br(350 1.38g0 6.18mmol)0 O DIPEA(1.33g0 10
BmmoDO O OOTHRROML)O OO ODODODOODOOTLCOODODOODODODOODODODODODOOO
0000000000000 0O0000000000000O000O0.78g028%0 00 O O
: 13C NMR & 28.25, 39.25, 39.98, 48.27, 48.62, 55.15, 78.92, 113.31, 126.37, 12
8.63, 156.00, 161.70, 167.110
0OoooooOo
0Doo0o00oo
00040000
00000000000 00000O0(0-42g0 2mmol)d THE(20ML)O O tert-0 O O 2-(2-(4-
0000000000 )I0D0O0O0)O0O000O0OO0O0 (390 0.4590 1.33mmol)d O DIE
AC0.52g0 4mmol)0 0000 O0O0O0O0O0O0C0O0O0DO0-100-150015000 0000 O O 50m
L000000O0000O0000O0000000000000000000000000
000OMgSO,0 0000000000000 0000O0000000000000000
000000000 0O0.52g090%0 0000 : 13C NMR & 27.171, 28.02, 30.10, 37.54
, 38.01, 38.42, 44.52, 45.27, 45.59, 46.76, 47.59, 48.12, 55.06, 55.41, 55.46, 6
0.15, 79.32, 113.27, 113.37, 113.90, 114.33, 114.42, 117.13, 117.71, 118.00, 122
.58, 122.67, 125.15, 125.88, 125.95, 128.55, 128.77, 131.97, 132.12, 155.63, 155
.23, 157.04, 159.58, 160.10, 161.88, 164.52, 164.81, 167.27, 170.24, 170.53, 170
.820
oooooo
ooooo
0041000
TFA(2mL)D O DCM(8mL)O O tert-0 0 0 2-(2,2,2-0 00000 -N-(2-(4-0 0000 O
0O0O0)IOC0)IODODOOOD)OO0O00DO0O0O0D@O00.29)0 0000000000
0000000000 TLC0OOO0O0O0O0OO0O0O0O0O0O0DO0O0OOO0O0OOoO0O0Oooooaon
00D00100%0 0 000 : 3¢ NMR (CD50D) & 37.37, 37.78, 37.92, 38.45, 38.85, 46
.15, 46.50, 47.78, 47.89, 48.15, 55.86, 11466, 115.11, 118.94, 119.43, 126.86, 1
27.04, 12/9.02, 129.75, 130.00, 130.29, 159.24, 159.71, 160.83, 161.33, 163.83,
163.989, 164.04, 170.05, 170.17, 170.860
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0DooOoooo
0OoO0o00oo

00042000

0 DCM(10mL)O O N-(2-(N-(2-0 0 0000 )-2,2,2-0 00000000000 )000 -4-
0000000000 (410 25590 0.593mmol)0 0 0 O O O O (59mgd 0.593mmol)0 O TEA(
59mgd 0.593mmol)0 TFAD D 0 000D 00000000 O0O0O0COTLCOODODOO0OOOOO
0000000000000 0O00000D00D0O0ONO0DO0DODNONDOoODONOoDOoOoOooooaO
000 170mgd 66%0 0 0 O O : *3C NMR (CD50D) & 28.84, 30.09, 30.31, 38.75, 38.89
, 39.10, 46.07, 46.70, 48.15, 55.91, 114.63, 116.07, 119.12, 119.96, 127.05, 127
.28, 129.97, 130.00, 158.52, 159.01, 162.28, 162.73, 163.57, 163.66, 169.58, 174
.53, 174.61, 175.92, 176.110

0Doooooo

0Do0O0O00o

00043000

0 EDC(151mgd 0.786mmol)0 O O O O O DCMO O 4-0 O O -4-(2-(2,2,2-0 000 0 O -N-(2
-(4-0000000000)000)I00000)I00000)I0O00 (420 170mgd O.
393mmo1)0 NHS(91mgd 0.786mmol)0 O DMAP(144mgd 1.18mmol)0 00 0000 OO0 DO O OO

ocoooO0os3sxwmOooOoOooOooooooOooSNHIODOOOODODOONa,So,0000000
ooocoobbOO0oDooooooboo.gh0DDooboobbbObODOooooobooDonnb
gooooooao

goooogao

ugob440 00

O

DCM(10mL)O 0 0 0 0 0 0 0O O (430 0.2g0 0.37mmol)0 NH,-PEG(2000)-COOH(0.4g0 0.2m
mol)D O DIEACO.35mLO 2mmo)0 0 0 0 D 000D ODODOOOOCOOINHCIDOOOOODO
000O0O0O000Na,S0,0 0000000000000 0000000IPADDOOOOO
O000O00O0.3g062%0 0000 : 3¢ NMR & 25.16, 27.45, 27.58, 29.31, 30.92, 38.
24, 38.38, 38.56, 39.00, 39.08, 45.62, 46.06, 48.01, 55.01, 68.14-70.52 (PEG), 7
7.20, 113.15, 113.54, 125.61, 125.75, 128.51, 128.64, 156.76, 157.25, 161.61, 16
1.72, 166.84, 167.07, 169.42, 171.25, 171.81, 171.95, 173.44, 174.020
Ooo0O0O0O00

Ooo0oQ0oO

00045000

0 EDCO DCM(20mL)D 0 0 O O O O -PEGO (440 0.3g0 0.123mmol)0 0 0 0 O O O (320 0.18
5g0 0.247mmol)0 O DMAP(90mgC 0.74mmol)0 0D D D D OO0 S0 0000 OO0 O0O0O00O
0000000000000 0000000C0O0O0O0IPADDODDDODODOOOO O 0.32g0
8260 0 OO0 : 3¢ NMR & 13.83, 22.32, 24.49, 25.10, 25.29, 25.37, 26.85, 27.46
, 27.60, 28.80, 28.94, 29.15, 29.31, 30.98, 31.53, 36.08, 36.11, 38.27, 38.38, 3
8.58, 38.94, 39.03, 39.16, 41.23, 45.62, 46.09, 47.44, 48.03, 54.21, 54.97, 58.9
5, 59.07, 63.48, 69.22-70.58 (PEG), 99.49, 113.09, 125.72, 125.85, 128.48, 128.6
3, 129.16, 129.42, 161.55, 161.66, 166.67, 166.98, 169.71, 169.80, 171.46, 171.8
0, 173.37, 173.75, 173.91, 174.560

ooooooo

000000

000460 00

0CHOH/H,00 000D 0O0D0000O0-PEG-00 0000 (450 0.32g0 0.102mmol)0 O K,
CO5(42mg0 0.305mmo)0 00 0000000000000 O0O0O0000HPLCOOOD00O
00000000000 0DMIOOOOOODO0.45y m0O000000000O0OOD0DO00O
O000OC0IPADDDO0O000D0D0DDO0.28g00 000 : *3C NMR & 14.15, 22.69, 24.
81, 24.84, 25.59, 25.72, 27.20, 27.23, 28.39, 29.17, 29.31, 29.52, 29.69, 29.76,
31.38, 31.90, 36.53, 38.93, 39.31, 39.54, 39.82, 40.54, 41.85, 45.04, 46.05, 48
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.43, 51.57, 54.63, 55.32, 59.30, 59.44, 69.71-70.92 (PEG), 77.20, 99.87, 113.46,
126.43, 128.75, 128.95, 129.54, 161.79, 166.81, 167.13, 170.06, 170.15, 171.86,
172.01, 173.88, 174.20, 174.970

ooooDooao

oooooao

00047000

0000000000000 0(300500)00TEAGD O )0 0 DMSO(20 O )0 O TsO-PEG-
CooOMe(350 1.00 0 )0 0D O0O0ODDDOOODDDOODDOS8OIOD1.500000000
0000000000 0ODMIODDODOOODDDOOODDODOOODDOO.INHCIODO OO
0000000000000 000000000O0IPADOODODOOOOEL,0020 000
000004000 0000000088%I 00000 (870mg)0 0000 O0ONMROODO
00: ™C NWR & 46.60, 47.57, 48.30, 51.75, 55.31, 65.80, 68.56, 70.83, 113.39,
125.63, 128.75, 129.48, 162.05, 167.40, 170.650
Ooo0oo00o0

oooo

0480 0O O

0000 -PEG-COOMe(480 1.00 0 )0 O (50 0 )0 O NaOH(1.10 0 )0 DO OO0 DOOO
0000000 DHPLCOODDODDOOODODMOODOOODDDODOODDODDOOODDOO
0O.INHCIODDODOOODDODODOODDODOOODODOOODODODDODOODOIPADDODOOO
DEt, 0020 00000000400 00000000095%0 000 (80mg)d oo : 13
NMR & 36.63, 47.56, 48.27, 55.31, 65.83, 68.83, 70.01, 70.42, 71.17, 109.67,
113.41, 125.62, 128.59, 129.46, 162.05, 167.44, 171.390

ooooooao

0o0oo0o

00049000

0 Boc,0(69mgl 1.40 0O )0 O TEA(0.044ml0 1.40 0 )0 0O DCMO O O O O O O -PEG-COOH(48
0450mgd 1.00 0)0 00000 D0DOD0OO0ODODODOO10000000000O0.IN HCIO
0000000000000 00000000IIPADDOOODODOOEL,OD200 0000
000400 000000000 93%0 000 (420mg)0 00 : *3C NMR 3 28.30, 42.60, 4
7.80, 55.21, 68.55, 69.85, 70.20, 70.26, 70.40, 71.18, 77.43, 113.58, 161.66, 16
6.69, 171.220

ooooooao

oooooao

00051000

0 DMAP(98mg 40 O )0 O EDC(115mgd 30 O )O O DCMO O O O O 49(400mgd 1.00 O )J O D
SPE-0 00 (W49mg0 30 0)0 0D D00 0D0O0DDDOOODODODOODDODOODDOOO
AN HCIDDDOODODDODOOODDODOODODDOO0OO0ODOOIPADOODODODOOOEL,00 20
00000000400 00000000075%0 000 (357mg)0 0 0 : 3C NMR &8 13.95
, 14.74, 22.47, 24.62, 24.69, 24.75, 28.18, 28.94, 29.31, 29.43, 29.47, 31.20, 3
1.68, 33.77, 33.88, 34.08, 36.24, 40.38, 42.49, 46.98, 47.71, 48.06, 50.06, 55.0
9, 62.58, 63.13, 63.31, 63.48, 68.22, 69.24, 69.41, 69.51, 69.64, 69.67, 69.82,
69.97, 70.03, 70.26, 70.75, 71.05, 77.20, 78.96, 113.14, 128.46, 161.52, 162.07,
166.49, 169.52, 172.53, 172.910

Oooo0o0

ooooao

0052000

DCM(2.4mI)0 0 O 0O 0 51(300mg)0 O TFACO.6mDO 0D 0D 0000 D30 00000000
OD0DO00ONaHCO,0 00 D0 0000000000000 D00000D0O00O00HPLCOODO
OO0O0D160mgD OO OO - *3C NMR & 14.13, 22.67, 24.85, 24.91, 29.14, 29.32,
29.50, 29.69, 31.88, 34.05, 34.23, 36.90, 36.89, 39.89, 39.95, 45.45, 47.51, 47.

OO0 0OooogoQg
OOoo0oo0oogao

O Ooo0oooao
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82, 55.27, 62.55, 63.51, 63.58, 64.10, 64.18, 66.08, 70.14, 70.23, 70.41, 70.49,
70.76, 71.27, 77.21, 113.34, 125.87, 129.28, 161.98, 167.34, 169.94, 172.74, 17
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O0O00O0O0D0O0DOO0:DOPE:Chol:-0O0 OO 100 O 90%0 O O O O 10mLO O 18:60:20:20
O0ooOoooD@OoobO3umoHODOOCDODOOOODC@OD-BCEI siRNA:O DO OO 20

30 0.4umoH0ODDO20MMO 000 O0CO(pH7.-407.6) 0000000370 000000
0Oo0o0DDDODO0000oo0ooooDoDOoD0Do00oodooooDoDoODO0oO0DO0O0ooOoz2omvO 000
0 (300mM NaClO pH7.40 7.6)20mLO0 0 0 0000000370 0300000000000
10mM PBSO O O (138mM NaClO 2.7mM KCIO pH7. )00 000 O0O0CODOO0OOODDOOOO
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36
HEES NP4 NP5 NP6 NP7

L=y 2%r-PEG  [5%r-PEG  [8%r-PEG  |10%r-PEG

CEAL(mVY) 19.42 14.74 9.75 10.55
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INTERNATIONAL SEARCH REPORT Intermational application No.

PCTAUS 09184701

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - ADTN 43/04 (2010.01)
USPC - 514/44R

According to Internationa) Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

USPC- 514/44R

Minimum documentation searched (classification system followed by classification symbols)

USPG- 514/26; 514/44A; 435/375; 435/455 (1oxt saarch)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

PEG, acid labile linker, acetal, ketal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PUBWEST (USPT, PGPB, EPAB, JPAB), Google Patenis/Scholar: lipid conjupate, nanoparticle, amino acid lipid, multttunctional linker,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to ¢laim No.

lic; pg 10, In 15, compound (la) pg 36, In 6,12,16; pg 36, In 12; pg 37, In 1-4

Category* Citation of document, with indication, where appropriate, of the relevant passages

X WO 2008/137758 A2 (Quay et al.) 13 Novembser 2008 (13.11.2008) pg 2, In 22-25; pg 3, n17- | 1-7,17

- 27; pg 10, In 7-14; pg 17, in 2-8; pg 20, In 16-28; pg 28, compeund 22; pg 37, In 18 10 pg 3. In | -
Y 7 B-16, 18-20, 27
Y US 2008/034124 A2 (Zhao et al.) 20 March 2008 (20.03.2008) pg 2, In 13-20; pg 7, compound | B-16, 18-20, 27

D Further documents are listed in the continuation of Box C,

[

- Special categories of cited documents:

“A™  document defining the general state of the art which is not considered

1o be of particular relevance

earlier application or patent but published on or after the international

filing date

document which may throw doubts on priority claim(s) or which is

cited to establish the publication date of andther citation or other

special reason (s specified)

documem referring to an ol disclosure, use, exhibition or ather

means

P d prior to the inter
the priority date claimed

wgh
upn

ugn

PRT ]

| filing date but later than

later document published after the intermational filing date or priority
date and not in conilict with the application but cited to understand
the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be coasidered to involve an inventive
step when the document is taken alone

document of particular relevance; the ctaimed invention cannot be
considered to involve &n inventive step when the document is
combined with one or more other such documenis, such combination
being obvious 1o 8 person skilled in the art

document member of the same patent family

wpn

uxn

wyn

g

Date of the actual completion of the iniernational search

(1 April 2010 {01.04.2010)

Date of mailing of the international search report

12 APR 2010

Facsimile No,  g71.273.3201

Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner lor Patenis Lee W. Young
P.O. Box 1450, Alexandrla, Virginia 22313-1450 PCT Hetdosk 6712724900

PCT OSP: 571-272. 7774

Form PCT/I$A/210 (second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 09/64701
Box No. 11 Observations where certain claims were found hable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. D Claims Nos.:

becawse they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international epplication that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 D Clajms Nos.:

because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Bex No. 111 Observations where unity of invention is Iacking (Continuation of item 3 of first sheet)

This Intenaticnal Searching Authority found multiple inventions in this international application, as follows:

Group |+; claims 1-27, drawn 1o a compound of Fermula (1). The flrst invention encompasses the first claimed campound of claim 27.
Should an additional lee(s) be paid, Applicani is inviled to elect an additional compound(s) to be searched . The exact claims searched
will depend on the spacifically elected compound(s).

[NOTE: Claims 21-26 were excluded from Giroup |, restricted to the first and the lifth comnpound of claim 27, because they are drawn to
a non-elacted subject matter.]

Group |l+, claims 28-57, drawn to & nanoparticle composition comprising a compound of Formula (1), a method of using ard a method
of preparing said nanaparticle composition. Should an additional fee(s) be paid, Applicant is invited to elect a specific compound of
Formula {f) and a specific gligenuclectide to be searchad . Tha exact claims searched will depend on the specifically elected SEG ID
NO{s}: and binding moieties. :

- Pleass see extra sheet for continuation -

1. D As all required additional search fees were timely paid by the applicant, this international search report covers alt searchable
claims.

2 D As all searchable claims could be searched without effort justifying additional fees, this Awthority did not invite payment of
additional fees.

3 E As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:
1-20, 27 rastricted to the first and fifth compounds of claim 27

4. D Neo required additional search fees were timely paid by the applicant. Consequently, this intemational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

v . .
Remark on Protest [X]  The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)} (July 2009)
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INTERNATIONAL SEARCH REPORT International application No,
PCTAJS 09/64701

SUPPLEMENTAL BOX
Continuation of: Bex NO (1. Observations whare unlty of Invention is lacking

The inventions lisled as Groups |+ Ihrough |+ @5 not relale to a single genaral inventive concept under PCT Rule 13.1 because, undar
PCT Rule 13.2, they lack the same or corespending special technical features fer the following reasons:

Group I+ does nat include the inventive concept of a nancparticla composilion, as raquired by Group (k-

The inventions of Group 1+ share the technical feature of a compound of Formula (1). However, this shared technical feature dogs not
reprasent & contribution over the prior art of US 7,238,368 B2 to Zalipsky et al, (hereinafter Zalipsky’) that discloses a compound of
Fermula {1y

R-{L1 )a--M~({L2)b—Q (col 2, In 31-45); wherein

R is a non-antigenic polymer (col 2, In 31-45 and cot 3, In 18-25);

L1 is & bifunclional linker (col 2, In 31-45 and cot 10, In 4-8; see example in Fig BA, -L-CR1R2- is represented by -O-C{O)}-NH-CH2-
CHICH3)- corresponding to the -{CR21R2211{Y 17)a2{C(=Y16)]a3Y14{CR23R24)t2 of claim 15 of the instant invention wherein 11is 0,
aZis1,adis 1,281, Y1718 O, Y18 is O, Y14 i3 NR29, R23 Is alkyl, or -O-C{O}-NH-CH{CH3}-);

1.2 is a Gifunetional linkers (col 2, in 31-45 and col 10, In 4-8; sea example in Fig €A, the linker is -Ar-CH2-0-C(0)- comesponding to the -
(CR21R22)t1C(=Y"16}a'3Y 1 4(CR'23R'24)t'2-Ar-(CR'25R*261'3 of claim 17 of the instant invention whereint'1is 0, 23 is 1, t2is 1, 13
is 0, ¥'18is Q, Y'14 is O or -C(0)-O~CH2-Ar-);

M is an acid labile linker (col 2, In 31-45, -§-8-);

Q is a substituled or unsubstituted saturated or ungaturated C4-30-containing moiety (col 2, In 31-45 and col 3, In 7-14, X3R5 is an
amine-comaining lipld, see example in Fig 6A);

(a) is zero or a paositive Integer (col 2, In 31-45); and

(b} is zero or a positive integer (col 2, In 31-45},

wherein a targeting group is optionally linked to the non-antigenic polymer (col 3, In 36-37). As said compound was known at the time of
the Invention, thig cannot be considered a special technlcal feature thal would otherwise unlify the groups.

The inventions of Group i+ share the technical feature of a nancparticle composition comprising a compound of Formula {1). However,
this shared technical faature does not represent a contribution over the prior arl, because Zalipsky discloses a cormpound of Formula (I},
as sel forth in the immediately preceding paragraph, and 2) Zalipsky further discloses a nanoparticle compasilion comprising a
compound of Formula (I) (ool 33, in 1240, Example 7, liposomes). As said nancparticlo composition was knawn at the time of the
invention, thls cannot be considered a special technical featurs that would otherwise unify the groups.

Another technical teature of the inventions listed as Group I+ Is tha specific oligonucleotide sequence recited thersin. The inventions do
not share a spacial technical feature, because US 2005/0014712 A1 to HANSEN, et al., in the context of MODULATION OF SURVIVIN
EXPRESSION by OLIGOMERIC COMPOUNDS (title) discloses 16-nucleolide-long sequence comprising the claimed SEQ ID NO:1
(HANSEN, et al., nuclactides 1-16 of SEQ ID NG 130). Without a shared speclal technical feature, tha invantions lack unity wih cne
another.

Groups |+ and 1+ therefore lack unity under PCT Rule 13 bacause they do not share a same or correspending spacial technical feature.

Form PCT/ISA/210 {extra sheet) (July 2009)
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