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"H-NMR ZRIML (400 MHz): (DMSO-de) 3: 11.53

(1H, s), 7.64 (1H, m), 7.46-7.41 (2H, m), 7.40 -7.19 (12H, m), 6.92-6.83 (4H, m), 5.51 (1H,
d, J=6.3 Hz), 5.49 (1H, s), 4.78 (1H, d, J= 7.4 Hz), 4.37 (1H, s), 3.91 (1H, m), 3.76 -3.67

(2H, m), 3.72 (3H, s), 3.71 (3H, s), 3.50 (1H, m), 3.41 (2H, s), 2.90 (1H, m), 1.60-1.46 (2H,
m), 1.51 (3H, s), 1.15 (1H, m), 0.82 (1H, m). *'P-NMR Rk (160 MHz): (DMSO-ds) §:

151.3. LCMS ESI (m/z): 776.2 [M-H]
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'H-NMR ZA<%RJL (400 MHz): (DMSO-ds) &: 11.55 (1H, s),

7.60 (1H, m), 7.46-7.41 (2H, m), 7.39-7.22 (12H, m), 6.91-6.84 (4H, m), 5.66 (1H, d, J = 6.3
Hz), 5.51 (1H, s), 4.60 (1H, d, J = 7.4 Hz), 4.41 (1H, s), 3.80-3.70 (3H, m), 3.72 (3H, s), 3.71
(3H, ), 3.48-3.37 (3H, m), 2.96 (1H, m), 1.61-1.43 (2H m), 1.51 (3H, s) 1.10 (1H, m), 0.80
(1H, m). *'P-NMR R4 )L (160 MHz):(DMSO-dg) 8: 152.5. LCMS ESI (m/z): 776.2 [M-H]
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"H-NMR ZRR4kJL

(400 MHz): (CDsCN) §: 13.3 (1H, br s), 8.41-8.25 (2H, m), 7.88 (1H, m), 7.59 (1H, m), 7.54-
7.47 (4H, m), 7.41-7.19 (12H, m), 6.90-6.79 (4H, m), 5.62 (1H, m ), 5.58 (1H, s), 4.79 (1H, d,
J=7.5Hz), 447 (1H, s), 3.93 (1H, m), 3.86 (1H, m), 3.75 (1H, m), 3.76 (3H, s), 3.75 (3H, s),
3.60-3.47 (3H, m), 2.99 (1H, m), 1.83 (3H, d, J= 1.2 Hz ), 1.65-1.51 (2H, m), 1.17 (1H, m),

0.89 (1H, m). *'P-NMR Z~<%R)L (160 MHz): (CDCN) §: 153.4. LCMS ESI (m/z): 881.2 [M+H]" 20
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"H-NMR ZR4Z ML (400 MHz):

(CDsCN) 6: 12.8 (1H, br s), 8.34-8.24 (2H, m), 7.85 (1H, d, J = 1.2 Hz), 7.57 (1H, m), 7.53-

7.45 (4H, m), 7.41-7.22 (12H, m), 6.89-6.84 (4H, m), 5.72 (1H, d, J = 6.5 Hz), 5.59 (1H, s),

462 (1H, d, J=8.0 Hz), 4.52 (1H, s), 3.82 (2H, dd, J = 24.4 8.2 Hz), 3.77 (1H, m), 3.76 (3H,

s), 3.75 (3H, s), 3.51 (2H, s), 3.46 (1H, m), 3.05 (1H, m), 1.81 (3H, s), 1.65-1.47 (2H, m), 40
1.12 (1H, m), 0.85 (1H, m). *’P-NMR Z~XIRJL (160 MHz): (CDsCN) &: 153.5. LCMS ESI

(m/z): 881.2 [M+H]"
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"H-NMR R~<Z kL (400 MHz): (DMSO-
ds) 8: 11.33 (1H, s), 8.76 (1H, s), 8.53 (1H, s), 8.11-8.02 (2H, m), 7.66 (1H, m), 7.60-7.53
(2H, m), 7.44-7.38 (2H, m), 7.35-7.18 (10H, m), 7.05-6.99 (2H, m), 6.89-6.82 (4H, m), 6.21
(1H,'s), 5.27 (1H,d, J= 6.6 Hz), 5.19 (1H, d, J= 7.9 Hz), 4.81 (1H, s), 3.93 (2H, dd, J=29.0
8.2 Hz), 3.77 (1H, m), 3.71 (6H, s), 3.51-3.35 (3H, m), 2.70 (1H, m), 1.56-1.34 (2H, m), 1.10
(1H, m), 0.73 (1H, m). *'P-NMR RRZ kL (160 MHz): (DMSO-dq) §: 149.9. LCMS ESI (m/z):
891.1 [M+HJ*
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'H-NMR ZA&%RJL (400 MHz): (DMSO-ds) &: 11.28 (1H, s),

8.78 (1H, s), 8.54 (1H, ), 8.09 -8.04 (2H, m), 7.67 (1H, m), 7.60-7.54 (2H, m), 7.42-7.15
(14H, m), 6.89-6.82 (4H, m), 6.21 (1H, s), 5.58 (1H, d, J = 6.7 Hz), 5.02 (1H, d, J = 8.1 Hz),
4.89 (1H, s), 3.96 (2H, dd, J = 35.4 8.2 Hz), 3.71 (3H, s), 3.70 (3H, s), 3.53-3.33 (4H, m),
2.90 (1H, m), 1.54-1.37 (2H, m), 0.98 (1H, m), 0.71 (1H, m). *'P-NMR R~<Z kL (160 MHz):
(DMSO-dg) : 150.6, 150.5 (2%), 150.4. LCMS ESI (m/z): 891.1 [M+H]*
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'H-NMR ZRZMIL (400

MHz): (DMSO-dg) 5: 11.42 (1H, s), 8.56 (1H, s), 7.95 (1H, s), 7.49-7.38 (2H, m), 7.36-7.16

(12H, m), 6.90-6.83 (4H, m), 5.96 (1H, s), 5.58 (1H, d, J= 6.7 Hz), 4.99 (1H, d, J = 8.2 Hz),

4.76 (1H, s), 3.96-3.85 (2H, m), 3.72 (6H, s), 3.62 -3.54 (1H, m), 3.45 (2H, s), 3.40-3.33 (1H,

m), 3.08 (3H, s), 2.99 (3H, s), 2.93 -2.84 (1H, m), 1.53-1.39 (2H, m), 1.06-0.97 (1H, m),
0.79-0.63 (1H, m). *'P-NMR Z~<%kJL (160 MHz): (DMSO-ds) &: 151.6. LCMS ESI (m/z):

858.2 [M+H]*

oooooao

L-3-0AP-LNA GO O O

OPCIgO1.00mLO 11.4mmol0 O OO O DO 1OMOOCOOOOOODODODOOOODOOODO
0000 10mLO O O P5-LO 2.02g0 11.4mmold O O O NMMO 2.50mLO 22.7mmol O O O O O
0oddooooooboooo4s0000oboDboo0-7200 00000000 OOOOO

ooocooboobobooooooooobobbobooo4o0000bbbbObOOooooboooDboOoan
OO0O0OOTHFEO /mLO OO0 O0O0OOODDOOOOOO

Oooooooooooogdg
OO0 oDoDoo4gooooaog
oo oooooogogooQg

O O0Oo0oooogod

O Ooo0ooooao

10

20

30

40

50



(66) JP 2017-536366 A 2017.12.7

oooooao

O00doOooos"-ODMT-LNA-GO D OO0 00 obobooouoboboouobobuouooboboooaao
O0O000O0THFO 20mLO OO OO0 0O DO DO O 12mLO O O 5"-0ODMT-LNA-GO 2.86g0 4.54mmold
O000O00ONEtg0 4.40mLO0 31.8mmol0 D 00 O00O0O0O0OOO-vo0 0000000002
-0oo0d-1,3,2-00000000b0boo00U0Uob0Dbo0o0oUobboUoUooboobooOooOo22.50000
OOO0OO0OEOAcO 0D ODDDOOOO0O0OO0O0ONaHCO;0 0 O O0OODO0DODONa,S0,00 0000
gooobObOO00D00oo0ooo0o0b0b00O000000EtoAcd THFE 100 O 200 O NEtg 60 O
00000000 bobuobobuo144g0D0340D0oDooDonogonno

'H-NMR (400mHz, DMSO-

de): 5:11.44 (1H, s), 8.42 (1H, s), 7.94 (1H, s), 7.44-7.38 (2H, m), 7.34-7.23 (10H, m), 7.03-
6.98 (2H, m), 5.94 (1H, s), 5.17 (1H, d, J=6.5Hz), 5.07 (1H, d, J=7.8Hz), 4.68 (1H, s), 3.88
(1H, d, J=8.2Hz), 3.84 (1H, d, J=8.2Hz), 3.73 (3H, s), 3.72 (3H, s), 3.68 (1H, m), 3.46-3.36
(3H, m), 3.05 (3H, s), 2.95 (3H, ), 2.77 (1H, m), 1.55-1.38 (2H, m), 1.07 (1H, m), 0.75 (1H,
m). *P-NMR (160MHz, DMSO-ds): 5:148.4. LCMS ESI(m/z): 858.5 [M+H]*; 856.5 [M-H]

gooao

gooobooao
oodoz2-000-1,3,2-00000000000000PCIG01I000000O0O0C0OAOC
ooocoODOOOOOOOOOoOODODDOOPSLO1I0DDOO0OO0O0O0ONMMO 210000000
goooooooboboogoobooobob-=-7200000bDDOO0OO0O0ODODOO0OODO
ooooobobooooooooooboobobo4OobobbbbboooobobooooaO
THFEO O OOOODODDOOOOOoOaO

gooao

OTHFO OO ocOOooooooDbDDbOO0O0oo0oo0ooobs"-ODMT-LNACO DD DO OO 01000
OoOoOoo0cONEtz0700ODOO0COOoOOOoOOOOoOo-you0oooooooo2-000-1,3
,L2-00duoooooboboboz2.s00b00000o0ooocoobbobobooooooooobooao
EtCAcD D D DO OdOoOoobODbOONaHCOOOOOODDODOONa,SO,00 00000000
goobooooobooooobooooobonboao

ooocooao

LNAO OO OoOoggao

O0Ooo0ooOoo0oood
OoOooooogod

N
° le - ~ mN/
~ N e
9 (] O\O | IC:')) C') (] |
,P\ B O/\ P.
P, N -\
e A o g
&> ., o
NHBz NHBz

\T:A§N NHBz \\[%§N " NHBz
~
N
DMTFO | N,& f\ DMTrO N/go ¢ f;’
o]

Na
<1 )
© DMTIO N o DMTFO N
f= °
S~
oo o~ ' ©
Py H

0 [ 0
- o O’ P\ |g
e @2*3 S5 iy
ogooooao

OCOOOLNA-OOODOOOODOLNAOODOORDOOKa et al., J. An. Chem. Soc. 2008; 1



(67) JP 2017-536366 A 2017.12.7

6031-160370 0 0 000000000000 0O000
Q 0

Ty e
DMTrO N" S0 DMTrO N0
S~

o © 0 O
= A
o~ \N O/P\N
@LQ %
A @ 7B
0] O

Q° | 9 0 |
P P
O °N O °N
LJ)
7C © 7D
NHBz NHBz
\f\N N
DMTrO N/go DMTrO Niae)
o o}
\O O\O
H Y
_P.
O \N O/P\
W Ly
7E @ 7F
NHBz NHBz
S e
DMTrO N N/) DMTrO N »
‘go; ' o N
Qo 0 O

||
P
0" N O’FKN
)
76 @ 7H

OOLNAOODDODOOoooboOooboboooobboooobArPLCOO0DODDOOODDOO
goobooooobobOWNADOOOOoODDbOoOooobboooobboooano



ooooonoD
oooz
OMyd88O D0 ODOODDOLWNACDOODOODODDODOOOD

AC,T.g.c.t.t.t.c.ca,ct."C.T.G
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OALTO DO OOOODODDODOOONMRIDOODODDODOOOODOODOEP 1984 3810 0 0O O 410 O
0000000000000 D0000O00000000000000000000000
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ooo4a
0 Seth et al J. Med. Chem 2009, 52, 10-130 0 0 0000000000000 0O LNA
Ooo0ooooooooonOooooaono
T "CraxtyTxgxCxtx9xCxaxgx CxT (8] #28) (SEQ ID NO 2)
T, Craxt sTxgxCxtxTxCxaxTyx CxT (k&% #29) 10
T, 'Cxaxtx9xTsCxtxTxCx@xTx CxT (ft&# #31)
T, Craxtxx9xCxtxgxCsaxTx "CxT (ft&# #32)
T,"Craxtsgx9sCxtxxCraxgx CxT (A% #33)
Ty "Cxaxts9xIxCxtxIxCsaxTx CxT ({LA¥ #34)
T, Craxts9x9sCxtxIxCsaxTx CxT (ft&¥ #35)
Ty Craxtxgx9sCxtxguCsaydy, CxT (1t&¥ #36)
Tx''Cxaxts9x9rCutxJxCxxTx CxT (ft&# #37)
T, Craxt sTxTxCxTxTxCraxgx CxT (&4 #38) “
T, 'Cxaxtsgx9:CxtxgxCraxgx CxT (fe&¥m #39)
Ty "CxaxtxgxgsCxtxgxCraxgx CxT (A% #40)
T "Cxaxtsgx9:CxtxTxCsaxTx CxT (feddn #41)
Ty "Cxaxtsgx9sCxtxxCraxgx CxT (feddn #42)
Ty 'CxaAxt rgxTxCxtxTIxCxaxTx CxT (L&t #43)
T, "Craxtxgx9:CxtxgxCxaxgx CxT ({ed¥y #44)
T"Craxt«gx9xCxtxgxCraxgx CxT (ftd4s #45) %
T Craxt rJxTrCxExTxCxaxTx CxT (1t&H #46)
T "Craxt rIxxCxtxTxCraxgyx CxT (ft&# #47)
T"Craxt rgxgrCxt«xgxCraxgx"CxT (f&¥ #48)
T "CraxtxTxTrCxtxTxCraxgyx CxT (k& #49)
Ty 'Cyrast 1 gxTuCxtxTxCraxgx CxT (ita# #50)
T, "Cxaxt :9x9xCxt«9xCsaxTx CxT (A% #51)
40

Ty "Cxaxt:9x9sCxtx9xCsaxTx CxT (A% #52)
Ty Cx@xCx9x9rCxlxTxCs@xTx CxT (f£&¥ #53)
Ty Cx@nt :GxTsCxtxTxCaxTx"CxT  (fe&  #54)
Ty "Cx@xt rGxTr CxtxTxCs@xTx"CxT (£ #55)
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B A=t %18 %20 #3H %50 #8H
1 BIEK RE *rE *RE *RE 1 %
’s5 RE
®BT
2 & #l hE hE hE hE iih;
30mg/kg BE KE
®_T
10
3 &P #10 KE wE KE KE mi®
30mg/kg Bs KE
®BT
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16614 |S |R|S|R|[R|S|[R|S|S|S

16615 | S |R|[S|S
16617 | S

16618 |S [R|R|S

16620 | S [R|R|S

16621 |S|R|R|S|S|S|R|R|R|S

16622 |S|R|{S|R|[R|R|[R|S|S|R

16623 | S

16625 |S | R[S

16626 | S

16627 |S | R | S

16629 |S|R|{R|R|[R|S|S

16631 |S|R|R|R|S

16633 | R | S

16635 | R | S

16636 |S|R|R| R[S
16639 | S

16641 |S|S|S|S
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OLNAD OO D O00D0 0 15pmol0 0 O 5*Famd 0 RNA 45pmol0 13y LO O 000 000 0
OO0O0O0ODDOO0Oeu LO200mM KCIO 2mM EDTAD pH7 .50 00D 0D 0 0 0 0900 0D 02000 O
OoOOooo0oOoo0O0O0DOO0O3p L0 750mv KCIO 500mM O O O -HCIO 30mM MgCl,O 100mMO
D0000000D0PHS.30 DRNO O D HO 000,150 000000003700 30000
U0O0OEDTAD O 4p LOO25MO O 0D OO0 OO0 OODODOODO
goooon
0 00 0 RNAD O O AIE-HPLC
0 00 15p LO 200p LO O O O AD 10mM NaClOo40 1mM EDTAO 20mM O O O -HCL pH7.80 0O O
OO0OOOOAIEDHPLCO O OODDOOOS0p LO OO O ODNA pac 100 2x 2500 O O OO
0O 0 0.25mL/0 O 1000 AD 220 O 220 BO 1mM NaClo4O 1mM EDTAO 20mMO O O -HCL pH7.80
0 250 0 0.25mL/0 O 1000 BO 300 O 0.25mL/min0 1000 BO 310 0 0.5mL/0 O 00 BO 350
0 0.25mL/0 0 OO BO 400 0 0.25mL/0 0 OO BO OO OODDOOOOOS18nmd O O 494nm
u
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o3 AIE HPLC REFEERE (21AD 5 HDEIE (%)) &R | £R3833/

&5 (%) | #3288

3833
11,05 [ 11,367 | 11,742 | 12,3 12,75 | 12,942 | 15,017

16614 | 19| 193] 35| 634] 00| 00| 119 4,4

16615

16617 | 07| 186| 41| 444| 58| 70| 195 2,7

16618 | 22| 161| 61 459] 51| 81| 165 3,2
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16620 | 1,1 88| 145 264] 40 314 139 3,8
16621 | 2,2 1,8 329 374| o0| 11,5 142 3,7
16622 | 23| 571| 155 167| 16 2,1 4,7 11,2
16623 | 2,8 37| 229 60,7 1,7 3,6 4,7 11,2
16625 | 2,7 32| 207 289] 28| 206 211 2,5
16626 | 1,3 3,2 46| 340| 60| 301| 209 2,5
16627 | 1,8 38| 264 190] 42| 298] 150 3,5
16629 | 1,7 24| 363 386| 26 57| 12,8 4,1
16631 | 2,6| 55,3 78| 65| 149 3,8 9,2 5,7
16633 | 0,0] 50,3 71| 48| 64| 188 125 4,2
16635 | 1,8 72| 649 71| 111 4,0 3,9 13,5
16636 | 2,1 3,8 89| 64| 279 116| 393 1,3
16639 | 38| 179 713| 53| 00 0,0 1,7 30,6
16641 | 1,9 41,7 103 107] 25| 135 194 2,7
16645 | 22| 141| 398| 86| 00| 192 160 3,3
16648 | 1,2 33| 222 557] 1,8 26| 132 3,9
16649 | 24| 37,4 37| 282 76 00| 208 2,5
16650 | 1,3 5,6 56| 583| 00| 223 6,3 7,7
16652 | 2,8 33| 104 51| 97| 430| 258 2,0
16655 | 0,0 3,5 38 202 47| 212 465 1,1
16657 | 00| 122| 734| 35| 78 0,0 3,1 16,8
16658 | 00| 159 342 370] 09 2,4 9,6 5,5
16660 | 0,0 0,0 00| 00| 00 0,0| 100,0 0,5
16663 | 0,0 45| 383] 259 75 49 19,0 2,7
16666 | 0,0 20| 760 3,7] 00 00| 183 2,9
16667 | 00| 315| 301 255| 00 9,3 3,7 14,3
16668 | 0,0 4,7 47] 61,3 00| 219 7,5 7,0
16669 | 0,0 37| 763 64| 19 2,6 9,1 5,7
16671

16673 | 0,0 91| 157 31,1] 00 37| 404 1,3
16674 | 0,0 0,0 00| 78] 00 00| 922 0,6
16675 | 00| 154| 205 253| 40| 219 129 4,1
16676 | 0,0 1,6 292 331] o0 172 189 2,8
16677 | 21| 36,5 70| 476] 00 5,2 1,6 32,4
16683 | 15| 17,8| 343 202| 28 23| 209 2,5
16684 | 12| 136 1,6 354 86 00| 395 1,3
16685 | 0,0 34| 786 74| 21 2,2 6,3 8,3
16687 | 1,1| 54,8 89| 74| 10 68| 199 2,6
16688 | 1,1| 168| 551| 34| 63| 121 5,2 10,1
16692 | 0,0 44| 332 51,1 3,0 5,9 2,4 21,5
16693 | 0,0 44| 304 287 00| 289 7,6 6,8
16694 | 0,0 52| 376 208| 22| 173| 169 3,1
16697
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16699 | 1,5 16| 175] 193] 6,8 9,0 443 1,2
16701 | 0,0 4,2 64| 442 | 00| 294| 157 3,3

16702 | 00| 273| 204 229] 1,2 87| 195 2,7

16704 | 0,0 32| 524| 33| 14 2,8| 369 1,4

16709 | 85| 31,4 41| 23| 87| 250 200 2,6

17298 | 0,0 120 251 444]| 41| 11,7 2,7 19,2

17299

17300

17301 | 18| 17,2 27| 47| 89| 162| 485 1,1

3833 | 1,0 68| 13,7 11,1| 39| 112| 523 1,0

3833 10 1

18946 | 2,4 83| 299 183| 109| 106 196 0,5

18947 | 0,0 88| 340/ 216| 105| 105 146 0,7
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5= A Crant y Ex Cux Ot T 4Ty CxE'C T G=3 (# #56)

5" —CLAL"Craxtxt sCxCxlxtsgxCxl s CxTsG—3" (L& #57)

S' _mCXAxmcxaxtxterCxtxtrngXtrmchrG_3 A (1tﬁ% #58)

5" —"CLAL"CraxtytsCeCxlxtsgsCxlx CxTxG—3" (L& #59)
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3 AGUGGAUACCAAUGCUGCAG 534|557 | 546
9 UUUGGAUACCAAUGCAUAGG 541|571 |60.7
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11 GCUGAAUGCCAAUGCUGAGU 569 |576 |674
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Box No. | Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the firat sheel)

1. With regard te any nucleotide and/or amino acid sequence disclosed in the international applieation, the international search was
carried out on the basis of a sequence listing:

a forming part of the intemationzl application as filed:
in the form of an Annex C/ST .26 text file.

D on paper or in the form of an image file.

b. fumished together with the international application under PCT Rule 13%r.1({a} for the purpeses of internaticnal search
only in the form of an Annex G/ST.25 text file.

G. D fumished subsequent to the intsrnational filing date for the purposes of intemational search enly:

D in the fonm of an Annex G/ST 25 text file (Rule 13fer.1{a)).
D on paper or in the form of an imags file (Rule 13#er.1(b) and Administrative Inetructions, Section 713}.

2. D |h ackdition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or deea not go keyond the application as filed, ae appropriate, wers fumished.

3. Additional commants:
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€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of
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t paseages Relavant to claim Na.

X BOLESLAW KARWOWSKI ET AL:

oxathiaphospholane approach”,

pages 1001-1003, XP055237912,
AMSTERDAM, NL

ISSN: 0960-894X, DOI:
10.1016/56960-894X(01)00169-3
cited in the application
compounds 6a,b

"Stereocontrolled synthesis of LNA
Dinucleoside phosphorothicate by the

BIOORGANIC & MEDICINAL CHEMISTRY LETTERS,
vol. 11, no. 8, 1 April 2001 (2001-04-01),

1,2,12
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Further cecuments are ligted inthe oentinuetion of Box C.

See patent family annex.

* 8peoial categories of oited doouments :

"A" document defining the genaral state of the art which ia not considered
1o be of particular relevance

"E" earlier application or petent but published on or after the international
filing date

"L" documentwhich may throw doubts on pricrity claim(s) orwhich is
cited to establish the publication date of another citation er ather
apacial raason (an apeckiad)

"O' dooument referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the intemational filing date but later than
the priority date slaimed

*T" later decument published after the intemational filing dete or priorilg
date and not in conflict with the application but cited to understan
the principle or theory underlying the invention

"X* document of particular relevance; the claimed invention cannot be
aonsidered novel or vannet be oensidered to involve an inventive
step when the document is taken alone

"¥" dooument of partiou lar relevance; the claimed invention cannot be
ooneidered to involve an inventive stap when the doecurnent is
oombkined with one or mere ather sueh doouments, suoh combination
being obvious to & person skilled in the art
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Date of the astual sompletion of the international search

23 December 2015

Date of mailing of the iMlemational search report

08/01/2016

Nara and mailing addrass of the ISAS

European Patent Office, P.B. 5818 Patentlaan 2
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Authorized officar

Nikolai, Joachim
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synthesis of oligonucleotide analogs
containing chiral internucleotidic
phosphorus atoms",

CHEMICAL SOCIETY REVIEWS,
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