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7 A A
FrHY
ATE 1

gl719] FZRE A= -5 WA EH oln| w2 R d ¥ 2 ud(C-5 modified aminocarbonylpyrimidine):

HN N
Py | H
07N
R"O O
OR' X
o] 7)ol A,

R's= -H, -Ac, -Bz, —CH;CH,0CHs, ~C(0)CH,0CH; B! -SiMe,tBui o] FoA| = w o= N-E A5 aL;

R''&= H, DNT ¥ Eg 225 0] E(-P(0)(0H)-0-P(0) (OH)-0-P(0) (OH),) HEE 1A Ao R o]Fojx|& Fo=H

E] Mg,

X+ -H, -OH, -OMe, -O-CHCH,, -F, -OEt, -OPr, -OCH.CH,OCH; & -o}X|%(azido)®E ©o]|FojAE FOZHE AHE
T3
RE —(CHy),-R & o]Fo]x= o m®E Aely i,
*
/".’J-lr >"'RX4
X1 \ / X1
R < 2 o|EojX FoRRE Mumu(x: (CH), AA7Id dF R 719 33 qHS

AT
o716l A, R'= &2 7 (halogen)(F, CI, Br, 1)o]iL,
n=0-100°]t}.

A3 2

kA
rr
w

S

A1&e] dejA, 47 ne 0, 1, 2, 1 AL, -5 AAE olr=rstErdIevd,
A7 3
31719 F+Z2E JMA = -5 WA E olrrt2rdaglvjde] 3'-F X vt E(3' -phosphoramidite):

o O

HN N'R
H

|
o7

RO o

o X
P(OCH,CH,CN)(NiPr),

o714,
R''& H, DNT % E]E2:50] E(-P(0) (0H)-0-P(0) (ON)-0-P(0) (OH),) = =L

po
o
il
lo
frt
o
it
2
>
rir
=
o
frt
e
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B desar;

X -H, -OH, -OMe, -O-CHCH,, -F, -OEt, -OPr, -OCH,CH;OCH; ¥ -o}A]%(azido)ZE o]FoA &= ToZFH A8
¥ a;

RO ~(Cll),R = o]Fo]AE Fo iy My,

%
/“:T >WRX4
" X =
R & 2 ojolxE FoRRE MUHI(E (CH), 94710 ha R /e #3 A4e

YERATH) ;

oJ71e1 A, R &= (halogen)(F, Cl, Br, 1)o]iL,

n=0-100]c}.

AT 4

A3l AAAM, 7] n2 0, 1, 2, T 320 AL, -5 ¥AH o estErdande] 3 -EAxngE,
A+ 5

3l7]9] FERE VA E -5 HAH ol =FtErdygn g 5'-Eg ¥ ¥ o] E(triphosphate):

o 0
HN NR
| H
i 2§ o
HO-P-0-P-0-P-0— o
OH OH OH
OR' X
7] A,

' -H, -Ac, -Bz, —CHxCH,0CHs;, -C(O)CH,0CH; B! -SiMestBui o] FojA|= o= 5-E Hde s aL;

X¥ -H, -OH, -OMe, -0-CHCH,, -F, -OEt, -OPr, -OCH.CHOCH; % -°}A|E(azido)Z o]FA & FOZHE ¥

T3

& (), R'2 olFolAE ForRE MeiEw;

/".’J-Ir },\,\,Rx-'i
° N /
R'e 2 o)RolAE FomRE AR I(+= (), AA7)d Bk R 79 Ba AhL

o716l A, R'= &2 7 (halogen)(F, CI, Br, 1)o]1L,

n=0-10°]t}.

A7% 6

As5eel golA, A7) n& 0, 1, 2, TE 390 A9, -5 WAHE ol x=FtERddn e 5 -EE Ao E,
AT 7

A53e] WE -5 WA olnwrtErndygn gy 5'-Eg L A¥ o] E(triphosphate) S EdstE 2K

LEE=,
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A7l SRlawEdLHEs 59402 R~ $X(ribose position), HYZAIZH. LA $2](deoxyribose
position), ¥2#|o]E $|X](phosphate position) % 7] $]X](base position)Z%FH B+ sy T I
olAre] 9o 3}sFA X 3H(chemical substitution)SEFEE Holx e 3EA WA (chemical
modification)S o X¥ste AS EAHOR st SHawrE =,

A7 10

A9&el lojA,

A7) et ML EfPFoR 2'-91% o WA (2'-position sugarmodification), 2'-o}0:=(2'-NHy), 2'-&F
QR(2'-F), 2'-0-HE(2'-0Me), 2'-0-o€(2'-0Et), 2'-0-Z=2H(2'-0Pr), 2'-0-CH,CH,OCH;, 5-¥1Xx I gjnd

WM 73 (5-position pyrimidine modification), &2 7 (backbone modification), W& 3}(methylation), 3' 4
(3" cap) & 5' (5" cap) L& o]FolX = FOEFH HHEHE AS EAHOR e SIFEULHE.

AT 11
A7 oA, A7) R FEULE=EE e RS EHoR e SuFFHEE.
AT 12

32} o}dl A7](tertiary amine base)? EA|FtolA, EfEFL R EAZI2 R Y (trifluoroethoxycarbonyl)®
5-91A7F A4 E dYudy oS A A= @A, 2

A7) wkgo o&f AxH (-5 WAE ol =72 R I8 u] Y (C-5 modified aminocarbonylpyrimidine)S &
= WAl

)

Ay

ol

-
X

uts)

15}

rir

C-5 MAd opnwmrtErdygud s Alzshs W omA

Ll

71, 7] 5-91217F MAE dude 8] 2S5 7HA AL

o O

HN 0" CF,
vy

07N
DMTO— o

OH X
o] 710l A,
X& -H, -OH, -OMe, -0-CHCH,, -F, -OEt, —OPr, —-OCH.CH,OCH; R -o}A|%(azido)ZE o]FojA&= FOoZHE AE
war; 2gar
o] 7]ell A, o}Rl2 RNH,©]aL;
o710l A,

RS ~(CH), R & o] FojA Fozhe Helwm;
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*
/’:T >w- RX4
X1 \ / X1
R & 2 olFojxE FoRNEH MYHi(x= (CH), AZ7]dl digk R 7]9] H2F AH&

YebdTH
oJ7)ell A, R'= &z (halogen)(F, Cl, Br, 1)o]iL,

n=0-1021 A%, -5 WARE olu 2R ddadS AFs= U,

AT% 13

A12gel] oA, A7) ne 0, 1, 2, EE 3% 2, -5 WAE opwrtERdyendS Axss Wy,
A+ 14

3zt obdl €] A5k A Aot dt]o] ~X 2 U FRIXEAF T E

(cyanoethyldiisopropylchlorophosphoramidite)®t C-5 ®HA"E  opnw=Fl2RdIud(C-5 modified
aminocarbonylpyrimidine) & WHEA|7)|&= ©A; 2
3'-¥ ¥ 21 t) E(3'-phosphoramidite) S #&]atE ©A;

R o s
& x3ste A

A,
7)ol A, 7] -5 WA oln IR dyndLe 7] FLRE 7R

& 5402 S (5 WAE ohlestzudvevde 3-E o ES Axste WHoR

7] A,

"= -H, -Ac, -Bz, -CH,CH,0CH;, -C(O)CH,OCH; H -SiMestBuZ o] F A= Fo2HE Melxa;

R''&= H, DNT ¥ Eg]Z250]E(-P(0)(0H)-0-P(0) (OH)-0-P(0)(0H),) F& 139 o R o]Fofxy Fozh
B e

X+= -H, -OH, -OMe, -O-CHCH,, -F, -OEt, -OPr, -OCH.CH,OCH; % -o}A]%(azido)E o] FoA+= FOo2HE A™
T3

o ()R 2 o]Fo1x = ForiE Muym;

*

S =
X1 X1

R & 2 o]FofA= oY AEEal(x= (CHy), AZ710l wigk R 7]¢] 52 A3
LERITH

o716l A, R'= &2 7 (halogen)(F, CI, Br, 1)o]iL,
n=0-1091 2181, C-5 WAH ofrtendsende 3 -EATu T ES AR WY,

A3 15
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A4l oA, A7l ne 0, 1, 2, EBE 3¢ A, -5 ¥WAH oln=slzrdygnde 3'-EA¥Iv|T|E
]

a) 719l EAEtA, shr1e] A4S 7HA= -5 WAE opvertER I uda} oA ELE FaE(acetic

O O

HN)‘E%H,R

OéI\N
DMTO— o

OH X .
b) FEH]3]-o] A47EFe] w2 (Ludwig-Eckstein reaction) 3, @A a)el 3'-olA|Eo]Eol thal o] w3l o
2ZrlE 133 (anion exchange chromatography)S S3dl+= ©A; 2
c) 371 FERE e (-5 MAE o wgt2HdIgnde] 5'-EFXEAFolE EE 179 98 FEIe

oA :

o O
HN N R
| H
b ¢ ¢ o
HO—P-0-£-0-F-0— o
OH OH OH
OH X

Ll

ek, -5 WAE o wstEnddgude] 5 -EXaHo|EE A Fehs WHORA,

o] 7]0l A,

R's= -H, -Ac, -Bz, -CH,CH.0CH;, -C(0)CH,0CH; 2 -SiMestBu® o] F-o]A| &= o R HE Mewar;

R''+= H, DNT & Eg|ZAH ]| E(-P(0)(0H)-0-P(0)(OH)-0-P(0) (OH),) T 139 FoZ o]FoixE FoR
E] Ae s

X+ -H, -OH, -OMe, -O-CHCH,, -F, -OEt, -OPr, -OCH.CH,OCH; ¥ -¢}A|%=(azido)& °©]FojA|&= o 2FE Y

¥ a;

RS ~(CH), R & o] FojA: Foziy Helwm;

*
/’:T >W-RX4
X1 \ / X1
R & 2 olFojxE FoRNEH MYHi(x= (CH), AZ7]dl digk R 7]9] H2F AH&

oJ7)el| A, R'= &z (halogen)(F, Cl, Br, 1)o]iL,

.

n=0-10%1 Z<l, C-5 WA E o722l dagn|de] 5'-EHEAFHO|EE A X3}

rir

A6l lolA, 27l n 0, 1, 2, TE 320 A, -5 BAE oprlrtandsude) 5'-EgE o=
= u



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]
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e 4y

7] & & of
2 HAME I AA7F FREA B F3Eel e 20109 49 AR EYE v 7tEEWUE A
61/323,145% 9] ©o|H& A3},

okl FAF FHolH, AEAE 5-9A ©wAHH 5

3} =
uridines) #wh olyz}t A 9] EAX |t E(phosphoramidites) ¥ ETEAHOE
Ak Aolrk, E o S
T

(5-position modified
riphosphate) XA 0l

< EY IRE Axsa AREsE WY ek Feojrk. B e S awEYlEH=
(oligonucleotides) X e} (aptamer)d] dF-EozmX WHAHE FZFH A =(modified nucleosides) g%
& 2.

:rﬂ

i =

o

Hl 4 7] &
olgfo] A% B Aol TAE HFre] gof

A5A, AGAZA D SYPIFIULEE W29 A (incorporation)s g HAEH ‘r‘”T;éLﬂﬂi?_’\]Eé 7d-st
o W2 Aol ojgt). dE Eo], AZT, ddI, dd4T¢} 22 WAEd wEdAE 92 o2 ZAE0] AIDSE A
= AbgEa Yot S—Eﬁl—é‘—?&iﬂﬂ%‘ﬂ'—ﬂ%’\]—‘%ﬂﬂ(?—trifluoromethyl—Z'—deoxyumdme)—"— 3=
H 24 Zhabed (herpetic keratitis)ell tiate] &S 7FAH, 5-0] @ E-1-(2-T) & A]-2-ZF 9 2 -h-D-o}&}H] = F

A A E A1 (5-10do-1-(2-deoxy—-2-f luoro-b-D-arabinofuranosyl)cytosine)= CMV, VZV, HSV-1, HSV-2 and
EBVOll tiste] &S 7FXITH(A Textbook of Drug Design and Development, Povl Krogsgaard-Larsen and Hans
Bundgaard,Eds., Harwood Academic Publishers,1991, Ch. 15).

HAHE FEHoAIEE AT SE8AFAA &84S L}E]r””u} o] &9, 7] wEIHAEE VLS
el DNA ¢te= FFH™, vkt gk c}u"é—o] H wEIAEY AAE Flst=d ARgET. 9]
HEL WAs XA (radiolabeling), &34 XX ](fluorescent labeling), H]0E]‘éﬁ‘r(blotlnylation) 7}

i)

H(strand cleavage)s XF&T. 7t Ao o= §-dof 7w H A= (urea nucleoside) 2271 91314
E}X (hydrazine) ¥ 22l QA=E WAL 5, 7he Ads op7]shr] 9fsto]l 92l (piperidine) 2
YA EE WA= s T H-A W EW (Maxan-Gilbert method).

=
o
-

gor=s w3 27

v 2 7 Aol uld(antisense) & iFEE L

& AE 7eS Adety] fste] AEAC U= ¥ F44 dE G (genetic coding region)t A = 3l
v Avr, SELEX # Ex Ag w50l o3k rt=e] AAA x15k(Systematic Evolution of Ligands by
Exponential enrichment)@ &## Q& A Melgor #4 Exlol Agsts a7 Iel LE=("SE
(aptamers)"= H3HE FQlstar A4 5= A sllF= Aotk SELEX A2 Fx=A 2o S3Ho] =
WEEQ = TE5SHE A]5,270,1635 0 iAol At

PE pppEln
Tn

oo o)
o 1

4> 5
>0 ly

<

w2

el

-

o

S

%

)

flo

>

>

>,

o

o 2
8,

o o
ol

ol

e
)
X
Ll
T
do
ol
ol
ls
sl
o
kel
o
o
ul

&
WA FEUALAEE SELEX #gel AR&® A SELEX Ao <& deld Hujd ZawEe
(antisense oligonucleotide), B H A} (ribozymes) T SR Fd L= Wz EgE 4+ Jdub. o]
QANEEL dxjFd oA (endonucleases) X A wEdolAl (exonucleases)oll EH?‘} SYuFgEdLE =9
A WGin vive) 2 NPT Wlin vitro) BPS -roqﬂ T a3, #A9 H3l(charge), T4
(hydrophilicity) B -2 (lipophilicity)E& ®AE 4= A/ A7 32k T30l AFol& & 5= Tt

SA 7IAE rEEeAIES] WA 2= 7

W7 (2" -position sugarmodification), 5-91% Fgwdd H7A
(5-position pyrimidine modification), 8-¥J% % W7 (8-position purinemodification), NAA]EE o}y

sl

O

_8_
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(exocyclic amines)ollA <] W7, 4-E]Q ~thiouridine)2] |3}, 5-BH 2% -9-2}2(5-bromo-uracil) &
5-0] @ &=-9-2}4 (5-iodo- uraCII)J Xk, &7 W7 (backbone modification) B wE3}(methylation)& F3+
o WAL T3 MY (capping) @ £ 3 2 5 WAL X3, Eo] Hx=2A FdHe] de PC
91/14696+= AE W29 AP F7HA717] Skl gaid SElawEdoHEE stgHor WA=
NAIBEAL AT,

[0010] Bl 2 AAZE FxeA B FFHo = vEm SESSWME A5,428,149%, A|5,591,843%, Al
5,633,361, AI5,719,273% B A|5,945,527% = Zohw 2
grd FEHAEE WA AS JiAsta Ytk o

rEE W
ol
iz Uq’
o F r

HF-S-(palladium coupling reaction)< E3Fe] I
W PP, 3 (nucleophile)$t AAibsbeba

(carbon monoxide)™ v 12| 5-9]X|d] o]&7|(leaving group)E X3$Hel=, nlHZSHAIE ol ~HE %
olE FEAlE FAste HYrd FEY A= AFET.

[0011] A xgrEeotAled ofg Fafol i SLFIEFULHET AFLE THNEF skt e BREe] AR o
Stk PCT WO 90/15065+= &d]alypEelQHES] 5 B 3'-Tehe] F 7§ H= I o] ¥AFHE
(phosphoramidite), X2 ¥ 2R :E] @ Y °] E(phosphoromonothionate) /s XXX ZUE QY OE
(phosphorodithionate) 23S HPAL =N diFEdoA-AGYd SYIFIEULHEE vtees HEE )
Alska odtk.  PCT WO 91/06629% RNA 3= DNAE 233 5= & obllE(acetal) /AR (ketal)®d A3HS FA
stogy x3td S FEHAI=E Aboldl s e 1 oA ZA¥ro|~HE ZAF(phosphodiester

o =

linkage) & 7HAl= 8w Ed

g J§
ddstel= A

[0012] A2d 9 Agd o8

v}

SHnFE e =9 B9 (inclusion)S $3 MEL FEULA
I 2 oo, 34 2 diste] AR 08 52
QANERRE AxH gawIEE=
tol S7FE A S Hole AEZE SYIwIFdHE=E AlTst
ZyrEdotAl A Qe e 2R Hale] A
FEALHES Algsted 8% Aot

o |
Lo w0 ol

‘;fn rlr

[0013] Boage ohy] Quel 5911 WAE $2ue AFah
9 @]
HN N/R
Py | H
@) N
Rllo o

[0014] OR" X
[0015] 7)ol A,
[0016] R ~(Cl),R = o]Fo]AE FoaRe Melsw;



[0018]

[0019]

[0020]

[0021]

[0022]

[0023]
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R =
H *-cH Hac—gf* H.C- C HaC - C
- by HactHy  HECH,
" *
s
i (6] S N % @Rx-q
A3 QA 4 (‘J <‘ &A S
*

*

ge @@@@@:“»@:» A3

*
= O et
@KD & A e

T 0
¥ = OH - & 5
H2 CH-: HaC' CHa H>'=O
OR% OR¥2 ORXz
*—ﬁ * * *”‘Voa/““‘c/
CH, HiC CH,
SR x2 2
oo s S g DR
CH, H4C CH,
RY R® FTE'RAE EX\I‘\I'RKE.
+N' * R Ry B2
L ae = HaC' CH
Hz Chy .
*_{/O * (0] * 0 * 8] * 8]
OH ORx2 MH NHR?2 NR¥ER*E
*—?N g aN %N % MRS all
NH. NHRSE  NRERe NHRM2  NWERHE
A2
" 0 4 NOH NOH 20 NORX2
-CH * = * 4 -CH %
CH, CHa CH

w

2 o]RolXE FORRE AUH (s (CH), AA7d & R 719 22 A4S YeEi);

ol 7]l A,

X4

R E EXIAY Ado AF LA(CCy); EEA(halogen)(F, Cl, Br, 1); YEZH(nitrile)(CN); BHEAL
(boronic acid)(BOMH,); FFEEAIAF(carboxylic acid)(COOH); ; ZFEEAIAE o ~H| = (carboxylic acid
ester)(COOR )5 12 o}l =(primary amide)(CONIL); 2%} ©oFu]=(secondary amide)(CONHR ); 37} ofw=
(tertiary amide) (CONR R); %3 o}lu| = (sul fonamide) (SO.NHs) ; N-LdA & Folu] = (N-
alkylsulfonamide) (SONHR ) & o] Fo] x| o mHE My,

o7l A,

X2 X3

R, R 2 59802 EXSAY A3 HF LZU(C—Cy); FNd(phenyl)(CCs) 2 o] FoA & T O 2HE AH

_10_



[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]
[0034]

[0035]

[0036]

[0037]

[0038]
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g5 R A8 g w2l (R CHola, o71elA R = A7]el Ael® Aolml; Fh=HAIAHCOOH); 72 A4
AEZ(COR), A7lelA R = BASAY AEe] A7 2A(C-Co); D AZ2L (cycloalky) 2 o] FoA]
= FogRE AU, o7 R =R = (CH),03, 7]elA n=0-100]3;

o 7] el A,

X -H, -OH, -OMe, -0-2%, -F, -0Et, -OPr, -OCH,CH,0CH; % -oFA = (azido)E EF3h} o2 A A =
TORNE AeE I

o171l A,

"= -H, -Ac, -Bz, -CH.CH,0CH;, ~C(0)CH,0CH; % -SiMe;tBus EF3lut o] A|gHA] b wOoRNE HEy
al;

o171l A,
R'':= H, DNT % EZE250] E(-P(0) (0H)-0-P(0) (ON)-0-P(0) (OH),) = 1319 o1&
9 ToRiH Ads

o} 7]l A,

fllo
bl
)
o
on
T
2
o
L)
X

v

R"O 10

OR" X = JlzwAlgd o $AM(carbocyclic sugaranalogs), a-°}+=™ %( a-anomeric sugars),o}
2h) =2 (arabinose), ALZA(xyloses) HE A9 ~(lyxoses)?t e o Fn Y(epimeric sugars), &=
9.2 D(pyranose sugars), FoFx=9 2~ F(furanose sugars),NEFEZQ ~(sedoheptuloses), oFA1ZFE HA}
Al(acyclic analogs) % w¥ #HEA=(methyl riboside)$t 22 ojuolz 7 QA= FAMA (abasic

nucleosideanalogs)® *|3+d 4= U},

Bk o 3] Adukals Jix|E A7) 3E 9] 3'-¥A¥ 8| U E (3 -phosphoramidite) L 5'-EZFEAHHOE
S=A 4z w= a7 98 ¥y

0o O
HNJ])LN’R w8 .
H HN N
07 N B | H
R"Q Q0 N
0 I H H
HO—P-0-p-0-p-0 o
oM OH  OH
| OR' X
)IP\O/\/CN
71, BE REES A7)0 Fowd Az g
Houlmgo) 3gtEe o)ot T2 FYES AFdE TE A FE 24F PSS AMgstE SYufEELE s
EE e W2 AhE 5 A
Boabg o gk Boabgo] 3gHES Aakets Wy 9 A7) el os) At BetES AEd).
o FHA, B wge odv)o] EAstA EFZF Q2| EAFFE2 R Y (trifluoroethoxycarbonyl) 2 5-$ 2] 7}
AAE  FEndy opuS A WA (-5 WA ol wsE2RdIv|d(C-5 modified

[, 7
aminocarbonylpyrimidine) & £#dt:= AL 3=, -5 AAY olr|e7t2rdgdud S Axss UHS
Al &3k,

o2 F3HAA, 2 dyge Ar)o] EAsI A F7] -5 WAE olrestE2Rdvdy AlolioEr]o]AXZ
-2 2 ¥ A~ F 1Y E(cyanoethyldiisopropyl-chlorophosphoramidite) S ¥HSA]7]al 3'-E2

_11_



[0039]

[0040]

[0041]
[0042]

[0043]

[0044]
[0045]

[0046]

[0047]
[0048]

[0049]

[0050]

[0051]

=50 101952671

omn

phosphoramidite)E Eg#&= AL E3eE=, (-5 HAA ol wFtE2rdIdIn|Y(C-5 modified
aminocarbonylpyrimidine)?] 3'-EAXFHHCEES A X5 HHS A3st)

E O FHM, B dEe

a) 9719 Al A 7] drals VA= 5 WAE ol etERdI v dy) ol EA F4E(acetic
anhydride)& WHS-A]7]aL:

0 O
HN N R
i | H
O° N
DMTO— o
OH X

A7)ell A, R 2 X Aol Aed Az gon

o]olA] &}7] FF9] 3'-olAH o] E(3'~acetate) & TE7] 918t AHacid)S AFEStY] 5'-DNT 71E Awts)ar:

o O
HN N/R
A | H
0" 'N
HO 0
OAc X
b) FEH]3]- A47ER] vk (Ludwig-Eckstein reaction) ¥, @Al a)9] 3'-olAlElo]Ed] &t Jo]& w3t F
ZrlE 1339 (anion exchange chromatography)& 4=3J3}aL;
c) 3719 FxE 7HAE (-5 WA o rtErdIgnde] 5 -EfE AT olE EE 1719 d& E¥ske
A
0o O
HN/ﬂtH/ﬂ\H,R
3 9 g o
HO—P-0-P-O—P-0
| | | 0
OH OH OH
OH X

)
o,
L
fol
Y

=

Bode Agd g A9 8o Fold MR SEagS U =E Alget, 3k diegEdobd B o
ayrEdlobAl A Qe = 1Al tiste] A=3HH & (biological activity)s F-odhes WAS 7HAE
TFEULEEE AF et

wigs HAJsp7] e AT UE

FEEe B e YEA FAES P wEel Z et ¥ wye] AAHE TASW I ALd:
EQ, B owHo] 1 pEER @45t 0 AN e otk sh: wHiE, B wge 7G|
os) AelE A% g X wyel wel el EFE & b BE uoh, WA L BERS TR

GYAES B @A Aae] AE & a7 AW W el g, B9 d9se] i A5 A
A EEG B g 2 BASS ¢ 5 o gelth, ¥ une Am 4wy g 2L BASE 4HA ¢
=,



10-1952671

s==4

[0052]

o

—_
jo

=
9

[0053]

e

wr

wr

il

gy eS 9

L
o

the"

alon
N

F/H ||a|| , ||an||

¢}

[0054]

o
=

}ul(at least one)"

5]

o%
Ebe (an aptamer)"oll T

"z
2]

et

3L
s Y

KN
=

(plural references)

nok
H

2 ARgET map,

Z] o
e

su3)

3

71 o] (one or more)"}

ol
ToR
I
ojp
Do
Hy
X

ol
oF

ol

o))
<0

oro
W=

}F#]

“*(basic function)7H

of AlEE HAozZA, 0] "°F(about)"S
ThEe] Hoighe] Al WA

2]

X
L

[0055]

Ao)& UhEAT,

-
T

T

oy

of Akg&d w, &o] "Z(each)"2 Hojk F i

contains,

includes, including,

comprising,

S
EA9 T4 (composition of matter)o] L AEE

Fo}(comprises,

EYT

gol
g]

74 (process), %'H (method),

P
558 xgete

=
=

s
)
B
s

0

,A
o))

[}

o W

]

[e]
=

g]

=
AW 84 & 71 (product-by-process)

1

m
=

containing)"

L
T

ok
o

A A AY WAE ] A

S

3}
3,

tol ™

S

Y HFEY LE = (ribonucleotide) T+ TSA]F

Bk ofujg}

A2+ (hypoxanthine), T-°}d(guanine)

L
L

# 2 E]=(nucleotide)"

#] © E]=(deoxyribonucleotide) T+ L

=
=

™

JE

=

o) fAHIE Lie}

i
K

al

0
™

T

o
i

=
=

=i
=

hyA
s i

shol

o], o}t (adenine),

ohel e v e (el

=i}
=

2} (uracil), E]¥(thymine)

o
5

o], AEAl(cytosine),

= =

=2 =

3‘1_]:

FAAE)

=i
=

B

3}3HE-(compounds)

[0060]

[0061]

[0062]

ol 7]l A,

[0063]

X1

RE —(CHy),R 2 ©]

[0064]

_13_



[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

S=50l 10-1952671

R =
H *-cH Hac—gf* HaC- C HaZ - C
- by HacH,  HECH,
" *
s
T (6] S N % @Rx-q
A3 QA 4 (‘J <‘ &A Sl
*

*

ge @@@@@:“»@:» A3

*
@1:0 £
S [OJ S
% *_( OH & 5
H2 CH-: HaC' CHa H>'=O
OR® oR@ ORXE
*—ﬁ * * **\VOH‘/&C/
CH, HLC TH,
SRz x2
- s R o ERR
CH, H.C CH,
o R oo RZ nxz
prge A EE L QRE
+N' B Rz *7< TR
L e = HaC' CH
Hz Cha .
*_{/O * (0] * 9] * 8] * 8]
OH OR*2 MH NHR?2 NR¥ER*E
*—(/N GV N % R 5 IR
l ] ) Eeinie]
e NHRE  NRER® NHR:2 — NER
0 NOH NOR™
£ o] I HOH i NORX2
*_ch * *_ *_x< *_ch *
CHy CHs CHs

2 o]RolXE FORRE AUH (s (CH), AA7d & R 719 22 A4S YeEi);

ol 7]l A,

X4

R E EXIAY Ado AF LA(CCy); EEA(halogen)(F, Cl, Br, 1); YEZH(nitrile)(CN); BHEAL
(boronic acid)(BOMH,); FFEEAIAF(carboxylic acid)(COOH); ; ZFEEAIAE o ~H| = (carboxylic acid
ester)(COOR )5 12 o}l =(primary amide)(CONIL); 2%} ©oFu]=(secondary amide)(CONHR ); 37} ofw=
(tertiary amide) (CONR R); %3 o}lu| = (sul fonamide) (SO.NHs) ; N-LdA & Folu] = (N-
alkylsulfonamide) (SONHR ) & o] Fo] x| o mHE My,

o7l A,

RY R Zexom B 489 A7 %2(C-Cw); 719 (pheny) (Cls) 2 o] Fo] A= woziE e

_14_



[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]
[0082]

[0083]

[0084]
[0085]

SE506 10-1952671

H1; R AsE AY 2R CH)olI, of7]elA R = Aol Ael® Aoln; 7= EAA(C00H); T2 B A
S| 2B Z(CO0R ), AA7IlA R = BAHAL} A8l AF F2A(C-Cy); 2 AZES(cycloalkyl) 2 0] Fo0]%]
= Fom¥E AuEy, 7oA R =R = (CHy),0]1; 97|64 n=0-100]1;

o171l A,
X -H, -OH, -OMe, -0-2%, -F, -0Et, -OPr, -OCH,CH,0CH; % -oFA = (azido)E EF3h} o2 A A =
TORNE AddH I

o171l A,

"= -H, -Ac, -Bz, -CH.CH,0CH;, ~C(0)CH,0CH; % -SiMe;tBus EF3lut o] A|gHA] b wOoRNE HEy
al;
o171l A,
R'':= H, DNT % EZE250] E(-P(0) (0H)-0-P(0) (ON)-0-P(0) (OH),) = 1319 o1&
9 ToRiH Ads

o} 7]l A,

tlo
bl
)
o
on
T
2
ol
L)
X

v

R'O— o

OR" X = JlzwAlgd o $AM(carbocyclic sugaranalogs), a-°}+=™ %( a-anomeric sugars),o}
ghH] =~ (arabinose) 9} #-& o¥w Y(epimeric sugars), AU Z A~ (xyloses) T BAQ ~(lyxoses), Y o}=
22~ PF(pyranose sugars), ¥~ F(furanose sugars), =3 EZ 2 ~(sedoheptuloses), oFA|EFEH FALA
(acyclic analogs) % ™e FHA=(methyl riboside)?t Z& ooz FEHQLAE FAHA(abasic

o~

nucleosideanalogs)® *|3+d 4= U},

o2 FdoA], 2 U2 5h7] dukde FRME B a9 98 ATt
O O
HN N/R
A H
(¢} N
R“O O
? X
J\N/P\O/\/CN
of7lolA, R, R'' 2 X& A7]dl dod A} Zry. o] Uik 33tEe )3 Aol 93 & awEH E
A

o O
HN/ﬂtH/ﬂ\H,R
° o o oW
HO—P-0-P-0-P-0 o
OH OH O©OH
OR' X

o714, R, R' & Xi= 71l Aold A} grh. o] dubAe] sgte2 aad A I e



[0086]

[0087]

[0088]
[0089]

[0090]

[0091]
[0092]

SES06 10-1952671

= 2o MAE FEAAE Al f83ttt,

B2 AMgE AogmA, 8o "C-5 WAFE FEEA I =L-E W (C-5 modified carboxyamideuridine)" I+
"C-5 HAFH ol w72 H 98U (C-5 modified aminocarbonyluridine)"2 A7]o] yeEd (R) FEES ¥3

shv ol AlgtE A= e FEde -5 YA FFEEAIM=(-C(ONH-) ¥AE 7HA= $EdE )
C-5 WAH 8ol =9-2lde] o= U.S. Pat. Nos. 5,719,273 % 5, 94552785 oy}, "y oAl
AdA a7 Fe 2Bl =(Nuclease Resistant Oligonucleotides)"#HE #A|Z o2 2010d 12¢€ UIAE &9
| ovs e 61/422,957(1957 )l ZIAE ] Sl AES EFIAG. tixAd -5 HAdE dAmd
2 5-(N-HlATEEE A oln] =)-2' -T] S A] -2 T (5-(N-benzyl carboxyamide)-2' ~deoxyuridine) (BndU), 5-(N-#13
25 Alobr] =)-2" -0-H & $-2] T (5-(N-benzylcarboxyamide)-2'-O-methyluridine), 5-(N-Wl&AI}ZHAJo}r] =)~
2'-ZF 2 297 (5-(N-benzylcarboxyamide)-2'-fluorouridine), 5-(N-0]AF-EIISEHAJo}lH]=)-2'-T] FA]-$-
2] (5-(N-isobutylcarboxyamide)-2'-deoxyuridine) (iBudU),  5-(N-o]AF-€7l2EAjoln]=)-2'-0-wE$-2d
(5-(N-isobutylcarboxyamide)-2'-O-methyluridine),  5-(N-o]&F-E7lE2B Aol =)-2'-Z 20 29-7]d (5-(N-

Ny

isobutylcarboxyamide)-2'-fluorouridine), 5-(N-EHE =728 A oln =)-2'-T] 2 A -] (5-(N-
tryptaminocarboxyamide)-2'-deoxyuridine) (TrpdU),  5-(N-EHEIW] =728 AJoln =)-2'-0-H &2 (5-(N-
tryptaminocarboxyamide)-2'-O-methyluridine), 5-(N-E e =72 B Aoln = )-2"'-ZF 0 2 9-# U (5-(N-

tryptaminocarboxyamide)-2'-fluorouridine), 5-(N-[1-(3-EgjHdadrF)IT a2 g7l BAjolnE)-2'-T] LA $-
g F2ge]=(5-(N-[1-(3~trimethylamonium)propyl ]carboxyamide)-2'~deoxyuridine chloride), 5-(N-1}Z
g Eyla B ]olu] =)-2'-t] 2 A $-2] ¥ (5-(N-naphthy Imethylcarboxyamide)-2' -deoxyur idine) (NapdU), 5-(N-1}
W gstE 8 A)oln]) =)-2'-0-# e -] Y (5-(N-naphthylmethylcarboxyamide)-2'-O-methyluridine), 5-(N-4}3
dHE7t2 B Aloln| =)-2' -ZF Q9 2 9-2] W (5-(N-naphthylmethylcarboxyamide)-2'-fluorouridine) X+ 5-(N-
[1-(2,3-Hetol=FA| 22 d) |72 R A oln] =)-2 ' -T] S A 9-2] ) (5-(N-[1-(2, 3-
dihydroxypropyl)Jcarboxyamide)-2'-deoxyuridine)& ~33tc},

=

Yure 2Hom RBelel /A5l 9E (-5 WAR oblmrlEndedel 54 ot sle dFRR of
9

e,

= LN
et A7) sgs9 5 -EfEadoE ¥ 3 -2AXHVYE Y A ¢, AAld 1-5¢] 71AH] = FA
o i .

o o
HN N
07N F
HO— o
OH

5-(4- 72 2 Aok w2 v )2 T 4] S-2l

(5-(4-Fluorobenzylaminocarbonyl)-2'-deoxyuridine),

o O H
HN N Q
}\)‘j)l\H/\t)
O~ 'N

OH

5-((R-2-F2Fgvdotn w7t 2 1 d)-2' -] S A 921
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[0093]

[0094]
[0095]

[0096]

[0097]
[0098]

[0099]

[0100]
[0101]
[0102]

[0103]

[0105]

[0106]

[0107]

omn
]
Jm
9!

10-1952671

(5-((R)-2-Fur furylmethylaminocarbonyl)-2'-deoxyuridine),

o O H
HN N"NO
P | H
O0” N
ooy

5-((S)-FEFAdEolu] 728 d)-2' -] 2 A S8

(5-((S)-2-Fur furylmethylaminocarbonyl)-2'-deoxyuridine),

(O]
oy
OH

5-(2-(4-REZ 2| w) o dojr] 7t 218 d)-2' -] %A $-2] el

(5-(2-(4-Morpholino)ethylaminocarbonyl )-2'-deoxyuridine), %

HN NN
| H
0" N
HO 0
OH

5-(2-(1-(3-otAE-H=zolugE2 d) o Holn| =7l 2 8 d )-2' -t $A] 9-2|
(5-(2-(1-(3-Acetyl-benzimidazolonyl))ethylaminocarbonyl )-2'-deoxyuridine) .

Eo] 712" -5 A" $ede 3tetd WAEL w3k 2'-99% o M (2'-position sugarmodification), <
A E8 ofdl(exocyclic amines)olAe] W7 % 4-E] ¥ (4-thiouridine)d X3 53 @& T dolg]
2oz ALY & .

e ) BFES S 4, AF 5ol dANHOR Hebsw 98 Axsa, AAdu/HAY BT
=d "3t AY v Aotk okAIstH o R FHETbed A oe HEA ol %ﬂﬂoi ATH Berge et
al., "Pharmaceutically Acceptable Salts" (1977) J. Pharm. Sci. 66:1-19).

dE o], gk 7] sh§Eo] Lol &4 (anionic)ol A, Sol€o] B 4 9l %87 (functional group) (el
So], —CO0HE —C00 7 2 4 9192 7HAnkd, 9e HAd Foleon wEold 4 9ok, HEd L2
o] o= Na % Ko g e F& o], Ca 2 Mg o 2o oza BEos 9 A3 e g2 gole

° #9 on

x +

A=
=
S zatsh, ol AFHE AL ol k. HAD f7] Foleo o= AREF o] &(Z, Nd+)
o] &(o]2 So], NIR , NLR, , MR, , NR,)E %}, o]z A= AL ofc, o

Ho] AHe A
3 drRyE o9 d+  o€go}lvl(ethylamine), tjo "ol (diethylamine), = PARSS=R= PARYR =]]
(dicyclohexylamine), E@odolW(triethylamine), Fgoll(butylamine), g @ t]o}¥l(ethylenediamine),

o k2ol (ethanolamine), Tlo 2o}l (diethanolamine), I # 2 2 (piperizine), W&o} (benzylamine), |
Jdl o}l (phenylbenzylamine), E2% (choline), "ZF 7 (meglumine), = EZME}Y (tromethamine) 1t of

o

rlot

_17_



[0108]

[0109]

[0110]
[0112]

[0113]

[0114]

U, #A(lysine) 2@ ol27|d(arginine)® £ oln:=AH(amino acids) O R2EE FHE ASo|tt. dwAQ]

47 QR o]l el N(CHy), ol

.
grob 4b7] sl 9ol &4 (cationic)ol AL ool B & i AEII(lF Fof, NbE N 7F 2 5 9

)8 7HRIgH, 948 Ade Soleox wEod £ vt Adgk 7] §ol oe sl Frlik Al
(hydrochloric acid), B&38}54AH(hydrobromic acid), 8253} F244k hydroiodic acid), 3t(sulfuric
acid), o}t (sulfurous acid), @AH(nitric acid), oF&4H(nitrous acid), ¥4H(phosphoric aicd) % ©}J4F
(phosphorous acid) ©Z5-E FeE RAES Egslt, o2 A= A ol

AAe F7] Sol2o o= s fr)Ak 2-olAEA Ml 2AH(2-acetoxybenzoic  acid), OFAIEXH(acetic
acid), ot~z EH M ascorbic acid), oFA¥EZEAH aspartic acid), WZAH(benzoic acid), X
(camphorsulfonic acid), AI'gAH(cinnamic acid), A|EZ4H(citric acid), olBlEAH edetic acid), o gt
AH(ethanedisulfonic acid), ©l&HdELF(ethanesulfonic acid), FvlEAH(fumaric acid), =533
(glucoheptonic acid), =54 gluconic acid), 2FEAH glutamic acid), 28]&F4H(glycolic acid), 3}
E A2 hydroxymaleic acid), sto]=FA|vZedl L2522k (hydroxynaphthalene carboxylic acid), ©
E]24k(isethionic acid), BEAF(lactic acid), BrEHFo]22F(lactobionic ac1d), 2922 (lauric acid),
d4t(maleic acid), ®4H(malic acid), ™gHdEAH( methanesulfonic acid), ¥Z2AH(mucic acid), %Eﬂ"i(olelc
acid), S&2H(oxalic acid), ZWEZXH(palmitic acid), 3}EAH pamoic ac1d), H#HEdiH(pantothenic acid),
Hd o} M| EXF(phenylacetic acid), #HddE2F(phenylsulfonic acid), X 23]-2AH(propionic acid), I]FHAF
(pyruvic acid), Ae]X4k(salicylic acid), ZEHo}Z2XAH(stearic acid), ZA4F(succinic acid), A3t
(sulfanilic acid), EF2EFEAH(tartaric acid), &FeMAdELH toluenesulfonic acid) 2 L 2iH(valeric
acid) 2 25FH FdE AES s, o2 A= AL oy, A 1 A (polymeric) F7] &ol&
o] o= 3719 nEAE AHpolymeric acid): ®dAH(tannic acid), ZFEEAIWHE AEZ 2 2 (carboxymethyl
cellulose) 2. 2HH Fild AES E3sl}, o2 AgEE= AL ofyr}.

A EX

=

¢

oo

e O A
M

O

= =

A

.‘_4

g9y e e @, 54 el i dEe w1d S 4 dHE g

pal

o GelA, 2 e HAE SYAFIULEEE Axs7] fete], 24 7AE WA"E FEEHAEE
GEoR e o2 HAE wEYHAE 2/EE AARAFeR A= wEAAE) A AMESH] $1%
RS AEEt. SYIAYSAIFEILAIEY AssE S B2 A QoA FEAQ] dolnp(dE
S0, FxEA Zdd T A 8 Matteucci, M. D. and Caruthers, M. H., (1990) J. Am. Chenm.
Soc., 103:3185-3191 %i1). SRR FESHAI=S] A we 2 deA] JHEE 50, FxEA 29
F3dE o] A& Scaringe, S. A., et al., NucleicAcids Res. 18:5433-5441 (1990)& #Z). Z&7]el Ax3sk ub
oF o], 4’\43}‘3]‘4 Ex 34 g4 o S aREdeHE WEe wAE wEHAES] Al f&
stH, Ef|EsFolEE a4 FAd 93 SEarEdeEs Wz WA wEHA=e Al &3t
gl Z 5o, 47 2 AA7T FzEA Y 5FEo] 9 Vaught, J. V., et al. (2010) J. Am. Chem.

Soc., 132, 4141-4151; Gait, M. J. "Oligonucleotide Synthesis a practical approach" (1984) IRL Press
(Oxford, UK); Herdewijn, P. "Oligonucleotide Synthesis" (2005) HumanaPress, Totowa, NJ& Z%).

Hoo] Algd AowAN SuwIFdoE=el #THste] Arg" o g&of "W (modify)", "WAHE
(modified)", "W (modification)" B IRAES oo ¥y S| FEdLHE=S 9 FAAAE 72U
EE= A7|(F, A, G, T/U 2 0O) F A= syl AAdAH oz A7|= w2 LHE=Y A e d~HE

AS ougitt. oW FHoA, WAE wEULHEE SHIAFEALHE W Eﬂ‘%ﬂ] Agd s Fof gt
BorAel M7e Z7 W7 (backbone modification), W E3}(methylation), ©]&% ] AlE]" (isocytidine)
2 o]ATold (isoguanidine) T3 22 Eold 7% 23& xIE + ATt %5k 793 (capping)
2o 3 H 5 WAS X Advk. vE WA AR Y e 1 ol Adgdg oz A7|=

TEYLE=9 X3} oF So], uA3st A& (uncharged linkages)S 7HAE AE(dE o, #HE EAFo]
E(methyl phosphonates), EiiEwﬂoﬂiEﬂE(phosphotr1esters), X 2 ¥ o}v] d|o] E (phosphoamidates), JHd}k
Hlo] E (carbamates) 5), 3} Zg(charged linkages)S 7HAE AE(dE B0, EAFTZE|QI0|E
(phosphorothioates), EAXET]E]Q o o] E(phosphorodithioates) %), 21E]Zd o] (intercalator)E 7}A+&=
AE(dE E9], olazd(acridine, £ (psoralen) %), Z@ e (chelators)E &= AE(dE &

[eZ]

rlo 1~>~

:w
12 ﬂi =
2

_18_



[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

S5S0l 10-1952671

T4 (metals), WA T4 (radioactive metals), B (boron), A3k T4 (oxidative metals) 5), L&A o]

E(alkylators)E X&sl= AE, 2 ¥4"d Z3t(modified linkages)S 7HAl= RAE(AE 9], &3 olww
&l iH(alpha anomeric nucleicacid) )3 22 QAHwEFLLEI=(internucleotide) WAEES 233 4 Qo).
o], FEHLEEY "Loﬂ AR EASHE 0144 sto] =54 7] (hydroxyl group) F7HAQ a2
He e a4 AXA F7HAQ1 Aes whE7] flste] 23 UYo]E 7] (phosphonate group) JE—E FETo]E
7] (phosphate group)® X &% A}; EF HE37|(standard protecting groups)® HIEHAY; EAsd 4

N F
L

)
S 5 0 wEsl Of ZlE QS SR, o 17 o 2019l B 04§71 187 e, o
AolA o 10 14 o 80 kDa 9le] Felol DA T(PEG) FIn), ThE TAA o 20 WA o} 60 kDa B9

o] ZylogddZuE Zuy e & IFA B 254 ST e 3 2y E X" £ Qo).
ZaxEEoygcE vk 2'-0-9€(2'-0-methyl), 0-&(2'-0-allyl), 2'-0-o&(2'-0-ethyl), 2'-0-Z &
v

2 (2'-0-propyl), 2'-0-CH,CH,OCH;, 2'-ZF Q2 Z-(2' —fluoro—) e 2'-olX %= (2'-azido), 7IEEAIZY o #
S

A (carbocyclic sugar analogs), a-°Fx=™ T (a-anomeric sugars),o}2H]=2=(arabinose), AYZ2
(xyloses) & HAQ~(lyxoses)$t 22 o|3™ F(epimeric sugars),¥| =22~ F(pyranose sugars),F2h
w92 Y(furanose sugars), A= EZQ ~(sedoheptuloses), oFA1ZF8 A A (acyclic analogs) % WdE 2
B A =(methyl riboside)o} 7L ojH|o]d] T A= FAMA| (abasic nucleosideanalogs)E E&H3=, 34
Aol Aty oz FAHo 9= W~ (ribose) Ei UZA 2K 2~ (deoxyribose) B9 A f%ﬂ%(analogous
form)E ETE = vk, A7]el AFT vy o], s} Ee 2 oY TaITaHE A kA<l
AF71(linking group) 28 X 2=d 4 givk.  ol2fdh tiebAdl Are 7SS £33, o7]dA E2d o]

EX P0)S ("E]2oo]E(thioate)"), P(S)S ("TE] Qo] E(dithioate)"), (ONR, ("o}m|vlo]E (amidate)"),

P(0) R, P(O)OR™', CO 3= CH, ("EEolAE(formacetal)") & X sw, oj7]o|A] Z7ke] R w= RS

it
e

Hog § wE Auzon JuUE(-0-) 2%, ol aryl), A (alkenyl), AEFE2YZ(cycloalkyl), AE=

2Ad (cycloalkenyl) T o} (araldyl)S EFslE= X3 = X SE AA(C-Cyp)olth. ZgwEe 2

= LM BE Aol 548 o+ gk, 9, 79 2 I FAF FEH X3S dE 5o, o=
Z 7_51[ ]

= =
Z(polyamide backbone)¥} & tiehdel =72 Fxd 4 gJormz FHF AAHNES AAssd 3 &

kel EAgoid, FEHLEE Fxo e WA Zglwe] Y (assembly) H EE Fo] Fojd 4 Qi)
FEUE =Y MEe H-FZYLE = AR o8 Tu= Ak, EZEwEYHLEEE 1 4 (labeling
component ) 7o) Al s} o] F3t o ¥ WAL

d

e
ES
T AUtk
S 2E|=(oligonucleotide)" ¥ "EZYFELE=
o sk o Agw ™ DNA, RNA, DNA/RNA slolH. g
I t ¥ ZY7EUEEE xdsiH, of7|dA e 914
A e FEEY H&Ax ¥x3Er. fo "ZEwFdLEE", 'S
1 7be EAHER ofy gt Ayt Z(triple-helical) #A%
SEFH H o= ﬁ ?‘ﬂﬁﬂ *O”oio]t’i 371

Eoo] Algwl RAozA, ":MA(nucleic acid)", "8
(polynucleotide)"= wEULE =S ZHHE A=

= 9 olgd 5ol el

il
WJ % g oE= Tejel ek thd?

mlﬂ-l

o
*ﬂhﬂ 0}71011 71N A e AnA

o,
=2
S
>
o
i,
pho)
[o
fru
>
2
N
>,
i)
)
[
’E
O

ucleic acid ligand)", "$}tE}W (aptamer)", "ZAwH(SOMAmer)" 2 "&
A% 28-S gt Hl-AAEAF o R Y= ks ke AzugdH oz A}

w4 Fujdem Wit A, B4 E- mA49 Vs 249



[0121]

[0122]

[0124]

[0125]

[0126]

[0127]

S=50l 10-1952671

WA AY vt WAooz FA 3 gkeshs A, (A4 9AlAl(suicide inhibitor)e] A $-olA el Zol) FEA
ThAoR Agete A, 2 543 tE BAE Abeld] WS &olah sk A EFS, o2 AgH
T A ok A A, A7) 2 F4 wAel SolHl Aj AshHolar, mof 2 4 A= ¢
/38 G718 me A TR g4 AE TS Sake] @it gzise] A EYwEd
SEEetE e 3A 38 Fxoln, orjdlA Ete 1A Babel AdH e A A ses
7HA = #ake] oyt Folxl mA el tigk fdEteE qEevE 4] =g A9, (a) 43 FHEHEE &
S HAEHA7 A, o7loA FREA EFEA e dite #EE mAd tste F7hE 18EE T
ko] A7) FRED e UnARRH Z2E & A1, (b) 7] FREA EFE yrARTEH ST}
g Fshgel ks BeEskal, (o) HRPEsE FR A4 ERES A7) fste] FUE Wk ke FEs)
i, aze] skl A Eate] grebert EelEe e xFshE e oste] dile] FREH EFEZNE
}E kg T WA AL JEo] FAO|AY, o B 17 TAo] tid tepeel v
SolA A¥ 8t (specific binding affinity)"S dWrHom 9hs = AEAdA 2700 & H-%4, A
el Agates AR o 2 Axe Mstgor e g4 Afste AL vt "stEbt, A
T A ERiEE 54 wEUeEE AES T 3t 2] @ JY e Fo BAMET. "stE
e Qoo HEd o] wEYULHES X £ 9l "StEbH M ol 1l A AEE wett
AR bE tEE FdsiAY te o wRUeH=E M vk stEbeE DNA E= RNAY F 9L,
T T, olF Zhgd g gla, B olF e Ee A e 99s 298 4 A

Eo] AlgH AomA, "Antw(SOMAmer)" T =¥ o Z-#lo]lE WY <ElH(Slow Off-Rate Modified
gaE QE-FolE EAS VIAE JEIHE 3. LnpdE "IgE QEX-FolEE A dE
3

= famy
PoRrolEhs AlEe v= FUHSSM S 2120090004667 20 7] AE ¥ SELEX WHoE

welol AREE AemM, '@ (protein)"S "FE =(peptide)”, "EZ|FE = (polypeptide)" Hi= "FEE
@A (peptide fragment)"# Folo]= AL&Ent. "AAH(purified)" ZZPEHE=, dWd, JAHE == JEHE
= IrdeERE AE E4(cellular

G ofu At AMdo] dojA= ME, 27 EE AEE EFeA o
material) Ei Th2 9w v S AAHoz ¥I3H] LAY, oz FAE w e ApH w= o)
e 3eds dd4ew ¥

SELEX =9

o] "SELEX" %! "SELEX 74 (SELEX process)" U¥tA o= (1) <& Fo, @iidd o
Agshe vEAS Yo B8 BAsh $AesE Ge] Aua (2) A GEe] FEo 2P
o BN JEmBHOE AgETh. 7] SEEX e 54 B4 B4 wE volortAd] B ¥ A

seg e gEE Ssked AeE &
x

SELEXE dwrA oz siite] SREH TdaS Axstar, s HdA (affinity complex)E BAA3H7] At €
st 34 Ao FEREA EFRES AL, AFsHA FS FEREA IArtoriy 33 HFAE et
I, A7) RE BEFAERE diks EEsta dEleta, A7) @akE AAetn, 54 dE AEs gsks
AL X, Q] 3ge AdE stetd e 13EES o s Yske v gsE 23 ¢ du
B7] ARL A7) H8Y St e I oY ARl FF dAE XT3 F JrHdE o], U.S. Patent No
5,475,096, entitled "Nucleic Acid Ligands."& #=). 77| SELEX #AL& 12719 43 FHHo=z AFs)
= YEPHET ofyet, A BAF HFFAoRE Adele dEHE wEEdHRE AMEE O AT (dE B,

U.S. Patent No. 5,705,337 entitled "Systematic Evolution of NucleicAcid Ligands by Exponential
Enrichment: Chemi-SELEX."E& #%).

B0, 4" AA N(in vivo) AEAH & I
ot XS e E GRSk AR
%] B /= 7] $1X(base position)olAle] )3}
B FEUSEEE X3ele SELEX #A4el &) I1E 4 ES JEvde 5'- 4

HAE FEULHE F=AE 2dee SHawIdodyss d9stn Jde vwm 5559
5,660,9855.° 7] %] <9Ith(U.S. Patent No. 5,660,985, entitled "High Affinity NucleicAcid Ligands
Containing Modified Nucleotides"). <¢] wj=t 15 A15,580,7375+ 2'-olH| e (2'-N,), 2'-EF2

2(2'-F), 2/EE 2'-0-HE2'-0Me) 2 HA" s} e I ol FEUSEEE X ¢ 5014

of
u i
[

e



[0128]

[0129]

[0131]

[0132]

[0133]

[0134]

[0135]
[0136]

S=50l 10-1952671

el E JfAlEtaL ot EsE, ) ZYFTANHE A200900985495 = 4 EuA 2 38hd EAS A E
Ak glolveE] W SELEX W ASELEXClAM Y aAe &EE JjAEz
PublicationNo. 20090098549, entitled "SELEX and PHOTOSELEX").

o
2
=
=
w

Patent Application

SELEX+:= T 8t 2¥-dolE BEAS 7HAE e E skt ARgE & ok, 1 AA7E Beo Hx
24 SEol e, "E S E-HoEE VA= tEMHE RHETY] 9g ol AlEe vw 5 W

A20090004557 i—t— B2A EA A ¢ e gEHE wE7] 9 g SELEX WS NAska Tt
JRE 77t 314 EAREE =¥ 23 £55 /HAE SEH 92 FGEHE AAstr] /s W e] Al
ATk AV WHe 14 Bxe $HEY E3ES HAEFA7|, -2 HAe] Ao dojuns sta
=) 4 (enr i chment process)% Tt S 2SI, o7 mE I &

_%_
FIHH o2, A7) WS ddE LE-FolE *é%% 7= SEHE
1 o] A}8S F3ITH(U.S. Patent PublicationNo. 20090098549, entitled "SELEX and
PhotoSELEX", U.S. Patent No. 7,855,054 % U.S. Patent PublicationNo. 20070166740 %, z}z}e] o] =<
& O AT FEREA ED g ).

"¥4 (target)" T "¥4 EA(target molecule)"= EHo A ko] npghA ek WA o7 2E3E 4 QlE o
oo glgtES Wkt ¥4 ExE obFd Ald glo], WA (protein), FEI=(peptide), HAH(nucleic
acid), ®F3hE(carbohydrate), A& (lipid), ©3F(polysaccharide), BEMA(glycoprotein), Z2E
(hormone), <& (receptor), & (antigen), FA(antibody), HlolzlA(virus), HYA(pathogen), A4 =
A (toxic substance),”] @ (substrate), WAMEZ (metabolite), #o] B} FAFA|(transition state analog),
BZAA(cofactor), HAA(inhibitor), <FE(drug), = (dye), 9§°k§§€%(nutrlent) A7 A A} (growth
factor), A (cell), ZA(tissue), Yoo UM AFE FAES do9 F& T+ @ 59 F AT
dole] slsld wie AESH WkS7|(effector)”} H4A3 3 S|

E T Ut 242 w3 147 @A kY] deAge] vhsd BE AVE °
dd ¢ odnk. 32A4L B3 dude] A9 QlojA, oE Fo] ol AEddA e At E"‘iﬂ °]33
3te] A (disulfide bond formation), =2]FA3}(glycosylation), A ds}(lipidation), o}AE
(wayMUmO o143} (phosphorylation) T AAXH o7 Hate] 11 H-mﬁa%]@h-ﬁﬂ e 4

il

_1

3] 1—0 o] =2 z;(]— = tﬂﬁl 7O Ex lEE = Hzlo o] 7:]u 3l H3lE E—Eﬂ-t‘ﬂ— 2= o)
AT Ev =170 H= S a =2 T M»-T.
"RA B e A e el Agdd = e A T gEA(multimolecular) TE9 3 FH T
= <] 11@:%1—&5%—%@@. xAo] FHE =l

%o BAl AEelth, "EA BA EE CEAS E oy
SELEX ¥4 ¢ &L nj= SZ2EFMS A6,376,1905.¢ 7]
"Modified SELEX Processes Without PurifiedProtein.").

N

N=o] 9ThU.S. Patent No. 6,376,190, entitled

SRR

Woagel A AlFHE SEEel H5A TS AT MRS Vel APtk olE WE: b 2 4
WHEES B oagel ] AFHE 244 SR A4S Solsl dv fstel FA9 WHoR WA/
A Azw 5 g

%4 1g FuE o], o B, 971 EASNN EeEFoRAEAAZRYR 59N WA
uleat oblg WAV, 7] -5 WA obestEndsede RegoRs B 3ol (5 94X W
A9 obrmslEndvlena g Axag.

ofm RN, 7] EIEFeRASAAzR IS HL 8] T

o 0
HN)YKO/\CFE’
O)\N
DMTO o)
OH X

_21_



[0137]

[0138]

[0139]

SE506 10-1952671

X¥= -H, -OH, -OMe, -0-€&%, -F, -0Et, -OPr, -OCH.CH,OCH; % -o}A =& X st} o]2 AgHRA Pe Fo=
HE dEE I, of 7] A

v

R"O o

OR" X = 72w A28 J A (carbocyclic sugaranalogs), a-ob=v %( a-anomeric sugars),o}
Zhe] =~ (arabinose), AFYZ A (xyloses) TE BAQ ~(lyxoses)9t &S o|ulm W(epimeric sugars),d et
Q2 (pyranose sugars), —rﬂ‘riii F(furanose sugars),AE=3E 2 2~ (sedoheptuloses), ©FAIEH A}
Al(acyclic analogs) % ™Y FHEA|=(methyl riboside)9} 2 ofH|o]z] FFeE| A= FAF(abasic
nucleosideanalogs)® X|3d 4 k. o™ FdA, 7] o¥lS 2] RNH,9| s3ES sl o] AlSs]

2 e FOozBE AUEI, o704 RS ~(CHy),-R O o]Fo]x: FozHE AUy, R &

*
H* H/* #

H *cH, Hescr  HE-CT  HLSC <
o TS

* 5 ¥
e 9] S i N\-?* S:l* = /,?.Ln 4
Ol & S O BT
* *

%* * f * *
e S n /.;s‘| N ,fj,,r|’ E‘\J..,.Rm

* * *
o 0 /‘;‘ S =40 /f 5 /;JJH /.r"| N}:O
Q/”:/)@E/) ) N s

= x
*_CfOH *_<OH * O é
Ha CHa HiC' BH, H>=O
OR% R -
2 CHy HLC CH,
SRAZ 2 2
% g . SR SRC
CH, HiC CH,
e pe  Hee
+N' * N'Rx:_ *7< SR
*¥ope %
S CHa HaG CHa
*_{o *_{O * 0 % 0 & .20
oH oR¥2  MH NHRE  NRER<@
HZ H2
) *_{N ™. - R h-JR
NH, NHRC  NRERE  NHRE  WERE
NOR*2
0 0 JNOH NOH i NOR¥2
*-cH s * o Fooy *
CHa CHa CH

(%]
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[0140]

[0141]

[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

S=50l 10-1952671

2 o]FolAE o RREH MEE (s ((Hy), A2A7d thdt R 719 %2 €8S Yepdrh); o 7]o]A,

R'= 2870 A8e A3 47(C,-Cy): = (halogen)(F, Cl, Br, 1): YUE(nitrile)(ON); HEA

(boronic acid)(BOsHy); ZFEEA|4F(carboxylic acid)(COOH); ; 7ZFEEA|AF o ~H Z(carboxylic acid
ester)(COORXZ); 12} opn|=(primary amide)(CONH,); 22} o}n|=(secondary amide)(CONHRXZ): 3z ojm=
(tertiary amide) (CONR R ) <z ¥ o} = (sul fonamide) (SO.NH,) ; N-LA&Eolr] = (N-
lkylsulfonamlde)(SONHR el O|FofX = T ZRE MEE I, of7]ofA],

R 2 RS =exom BAwALY A8 A3 22(C-Cw); 71D (phenyl)(CC:) & o] Fo]x= FozRe A

&

a3; R 89 Ad 12 R CGH)OlT, o7leA R v]el gel| Aoju]; F2EAA(C00H); TFERA
A Sl 2B Z(C00R ), o17]elA R = EAEAY Agel AF A(C-Cyn); 2 AZF2U (cycloalkyl) 2 o] %

oA ForRe Ausm, ool R =R = (CH),013, ©17]e14] n=0-100]t}.

54 FddA], 7] ol

H
HQN/\Q © H o
F HQN/@ : Hsz '

o ojgo|xE ForyE MU},

oW FEHA, A7) 94L& Egddold(triethylamine), to]AZ ZHolwl(diisopropylamine) SO & ©]Fo X
= ToRHE MEE = 33 olWi(tertiary amine)©]T}.

E2 18 FuE ste, B odame Td d7]e] EAsHA AloldEr V\”i'ﬂiii?ﬁ ZHu|YE
(cyanoethyldiisopropylchlorophosphoramidite)o} A7) C-5 WA E ofn-sl2rdugndS ¥-L-A]7]aL, 3'-
F ¥ 2u|t) E(3' -phosphoramidite) S #&dte A& EdstE -5 #7449 olrwslzrnyd AE] mde] 3'-E2

Xt E] S At of" FdelA, 7] -5 WAE o wrtER I vd e 78 725
7R

o 0
HN N R
)\)j)kH
0N
DMTO— o
OH X

a) @718 EAlA srle] AS THA= -5 WAE opvwertERdIudy} ofAlEAL FaE(acetic

_23_



[0152]
[0153]

[0154]

[0155]
[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

[0162]
[0163]

[0164]

[0166]

S=50l 10-1952671

o 0
HN N R
)ferH
07N
DMTO— o
OH X

o171 A, R R Xz d7lell geole A} gow,

ojo}x 7] 29| 3'-opAlHIO|ES whE7] flske] At(acid)S o]&3dte] 5'-DNT 71& Aekshar,

o O
HN N’R
)fﬁka
0~ 'N
HO o)
OAc X

b) F=H]8]-ol A7ERR] WH&(Ludwig-Eckstein reaction) $-, WA a)e] 3'-opAlHlo]|Eo] g Fo] wgk I
ZrlE 233 (anion exchange chromatography)& $3§3}aL;

c) dt71e FxE JHAE -5 WAE oprtE R gyl 5 -EREade]E ke 49 §g #Eshs
Al
o O
HN NP
A
n9 g o
Ho—F|>—o—F|>—o—F|>—o o
OH OH OH
OR' X
S Xg38tE, -5 HAE oyl rdrude] 5' -E X AW EY] AU HS AT

o
A

AHEE G7)E 3aF ofRlS EFeh olE AFH A v FOEFE HduHrt. ofwl oA, v 971
= Jgd(pyridine)o]t}t. @A aolA AFEH A& tFZZolA|EAMdichloroacetic acid), EE|EZZOIHE
AH(trichloroacetic acid) 2 1,1,1,3,3,3-FAIEFFQ 2-2-X29-3(1,1,1,3,3,3-hexaf luoro-2-propanol) & *
el ol2 ASE A Fe o BRRE AuEc),

gergel Held, EeEfo o gAt2ndsde Sle P sk

O O
HN)j/U\O/\CFE,
O)\N
DMTO 0
OAc X

22 25 Ha= o], o] FgEL ZelE =vf(palladium catalyst)el 97| (base)2] EA3}toll A =2 29] 3}
B2 (7)) UAFsEl A (carbon monoxide) ¥ EFZF O Zo| ek (trifluoroethanol)e ¥H&e] o3 FAH o),
A7) dA71E EdEelyl Fo2RE HdEEE 33 oS XS o2 AgEHA g FoRFEH AyHrt,

w 2R2 37 71" Ao el o) Alxd sdt=s £



[0167]

[0168]

[0169]

[0170]

[0171]
[0173]

[0174]

[0175]

=
= = FAA F LHA 2
of FHETE, 7] AA A Ee ZAEHA e gyl B AET e %E%
ulrde] ZiAES A= A} FZo] 3=E 4 Adri(Sambrook et al., Molecular Cloning: A

Laboratory Manual, 3rd. ed., Cold

st71e] dnbAl WSS AAjd 1-3 2 50 Z1AEo] = WA EUeA=E Arelr] fAste] ARgEH
e “é“é”d% b=t Soll ZlAE o] gl ARl 71xskal Sltk(Matsuda et a

i
PO o

>

£

|

rlo

w T

pring Harbor Laboratory Press, Cold Spring Harbor, N.Y., (2001)).

NucleicAcids

=41
0 0 0 0 o 0
’ujT’u“o’”\CFg Hi N'R HN’JEH/J“H’R
J\N (iPrN)CNE)PC] 0PN
HoN-R DIPEA,
DMTO @ae DMTO— ke DMTO— o
ACN OH [‘j
(3a-e) /J\N /P\O/\\,CN
(4a-e)
1. AczO, pyr

2. ClzCCOzH or (CF3):CHOH

R o 0
'j\)ﬁ)kﬁ HN%N'R
o | H
07N - OékN
R 8 1. Ludwig-Eckstsin no—Bg b o g 5
] | |
2. Anion exchange HPLC O O O
OAc i
(ELNHY, )
(5a-e) (6a-e)
R=
F
H
(0]
H
% &
d: o
/\/N\)
. O\jﬂNH(NAofor )
N

AA 1: 5'-0-DMT-dU-5-7} 2 EA}m]| = (5'-0-DMT-dU-5-Carboxamides) 2] 34 (3a—e)

5'-0-tH| EA EFEH-5-(4-ZF e 2l oln| =721 d)-2' -t LA & H(5'-0-Dimethoxytrityl-5-(4-
fluorobenzylaminocarbonyl)-2'-deoxyuridine) (3a).

ul=th o] ¥l o3 % EXQ 5'-0-UHSA EZE-5-EFEF LR EAIFIE R L2 - S A - (5 -
O-dimethoxytrityl-5-trifluoroethoxycarbonyl-2'-deoxyuridine) (1)< AZ3AF(Nomura, Y., Ueno, Y.;
Matsuda, A. Nucleic Acids Research 1997, 25:2784-2791; Ito, T., Ueno, Y.; Matsuda, A. NucleicAcids
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

SES06 10-1952671

Research 2003,  31:2514-2523). (D9 &M(9.85 g, 15 mmol), 4-ZFo2wldolul(4-
fluorobenzylamine)(2a)(2.25 g, 18 mmol,1.3 eq), E&o€o}d (triethylamine)(4.2 mL, 30 mmol) H <o}
AIEYEH (anhydrous acetonitrile)(30 mL)S EZA 3AstelA 2-24A1F 5<F 60-70Cel A 7+E 3kt
(1)9] on= (Za)Ro AEFAH AstS v gaEuEady(dds A 60, 5% #HEre/tE22mE) == HPLC
2 gttt wg EFES ATt wFsa, ARES 1% Eﬂoﬂgo}“ /99% old olAlH o] Ee] &34
70 0-3% werEe] GElNe Abgate] Azt A Fds A=etE 29 (Still, W. C.; Kahn, M.; Mitra, A. J.
Org. Chem. 1978, 43:2923)% A A|&}AT}. 5?4:51 APES 23t w8 S §} batar E/3gleh. W=k %t
F NS R4 olHEYUEZS ALl FA5F(co—evaporation)oll &8 AAZ T, mF A HFRAIA,

ol}J

=1
A nAZA (3a)E LAUATH6.57 g, 64% T8). "H-NMR (300 MHz, CDsCN) d 2.20-2.40 (2H, m), 3.28 (2H,

d, J=4.3Hz), 3.76 (61, s), 4.01 (1 H, dd, J = 3.8, 4.2 Hz), 4.26-4.30 (1 H, m), 4.48 (2H, bd, J =
6.1 Hz), 6.11 (1H, t, J = 6.5 Hz), 6.85-7.46 (13H, m), 7.03-7.36 (4 H, m), 8.58 (1 H, s), 9.01 (1H, t,

J=6.1 HZ) MS (IH/Z) calcd for C:ggH:gﬁFN:gOg, 681.25; found 680.4 [M_H]i

5'-0-T) | EA EFE-5-((RD-2-FE2FHr|doln| 728 9)-2'-T] 2 A A (5'-0-Dimethoxytrityl-5-((R)-2-
fur furylmethylaminocarbonyl)-2'-deoxyuridine) (3b).

R)-2-F=2F Lol ((R)-2-fur furylmethylamine)(2b) & A}&3}e] (3a)ol ©iste] A uie} o] &
(Bb)E Axsta, AN aAZEA] 259 0H9.3 g, 94% F8). IAZvEIHYS 3 LN 19 EFoE
o}ul /4% ™ EF2-/95% o' o}AE o] ERIT}. 1H—NMR (CDsCN) d 1.51-1.57 (1H, m), 1.84-1.94 (3H, m), 2.18-

2.38 (2H, m), 3.25-3.52 (4H, m overlap), 3.66-3.93 (3H, m overlap), 3.78 (6H, s), 3.97-4.02 (1H, m),
4.24-4.29 (1H, m), 6.12 (1 H, t, J = 6.5), 6.86-7.47 (13H, m), 8.54 (1H, s), 8.83 (1H, bs). MS (m/2)

caled for CagllseNsOg, 657.27; found 656.5 [M-H] .

5'-0-t | EA EdE-5-((S)-2-F2FH W golu| =721 Y)-2'-T] & A 2-a 2 (5'-0-Dimethoxytrityl-5-((S)-2-
fur furylmethylaminocarbonyl)-2'-deoxyuridine) (3c).
(S)-2-F=FAudolyl ((S)-2-fur furylmethylamine)(2¢) S AF&&te] (3b)ell el AW3E upel o] 3}3HE
(3c)2 AF3a, 84 mAZA 25 cH9.9 ¢, 99% &), HNR (CDLN) d 1.50-1.59 (1H, m), 1.84-

1.95 (3H, m), 2.18-2.40 (2H, m), 3.24-3.50 (4H, m overlap), 3.69-3.97 (3H, m overlap), 3.78 (6H, s),
3.98-4.02 (1H, m), 4.25-4.30 (1H, m), 6.14 (1 H, t, J = 6.5), 6.87-7.47 (13H, m), 8.54 (1H, s), 8.84

(lH, bS) MS (IH/Z) calced for C:gﬁH:ggN:gOg, 657.27; found 656.5 [M_H]i

5'-0-tH| EA EE-5-(2-(4-REZF ) ol =72 B Y )-2'-T] 2 A $- & A (5'-0-Dimethoxytrityl-5-(2-(4-
morpholino)ethylaminocarbonyl)-2'-deoxyuridine) (3d).

2-(4-EZg ) - "o}l (2-(4-morpholino)-ethylamine) (2d) & AF&3}e] (3a)o] whal] A3t nie} 7Ho] 3tE
Bd)E Azxsta, AN uA2A EstATHE8.2 g, 80% &), ABRMEIHIES 93 &N 56 HErS/2%
Ed]o|"o}ul/93% )22z ueo]rt.  H-NR (CDCN) d 2.21-2.39 (2H, m), 2.39-2.41 (4H, m), 2.48 (2H,

t, J=6.2 Hz), 3.27-3.29 (2H, m), 3.41 (2H, dt, J =5.8, 6.2 Hz), 3.61-3.64 (4H, m), 3.78 (6H, s),
3.98-4.02 (1H, m), 4.25-4.30 (1H, m), 6.10 (1H, t, J = 6.4), 6.86-7.47 (13H, m), 8.55 (1H, s), 8.79

(1H, bt, J~ 6 Hz). MS (m/2) caled for CyleNQg, 686.30; found 685.7 [M-H] .
5'-0-t v EA EgE-5-(2-(N-HlZo|n|t}E2 Y ) o928 g )-2' -t & A| $-F A (5'-0-Dimethoxytrityl-5-
(2-(N-benzimidazolonyl)ethylaminocarbonyl)-2'-deoxyuridine) (3e).

N-wlzojn|t}E 2 d-2-o| o}l (N-benzimidazolonyl-2-ethylamine) (2e) (CAS RN64928-88-7)% AF-&3}e] (3a)9l
At vkl o] sE (3e)E AXSGY. AZrEIHIAE S SElAL 2% WEE/1% E]oEoll/97%

=
g2zzdgelddnt. i AMES 24 nAzA PesArk8.2 g, 74.5% FE).  HNR (CDON) d

2.20-2.36 (2H, m), 3.27-3.29 (2H, m), 3.60 (2H, q, J = 6.5 Hz), 3.758 (3H, s), 3.762 (3H, s), 3.97
(2H, t, J = 6.5 Hz),3.98-4.02 (1H, m), 4.27-4.30 (1H, m), 6.09 (1H, t, J = 6.5 Hz), 6.86-7.48 (13H,
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m), 6.91-7.10 (4H, m), 8.52 (1H, s), 8.76 (I1H, t, J=6.1 Hz). MS (m/z) caled for CiuHsNs0, 733.27;

found 732.0 [M-H] .

AN 2: 5'-0-IM-FEHAE CE-¥2X#u ) E(5'-0-DMT-Nucleoside CE-Phosphoramidites)®] 34 (4a-
de)

5'-0-Dimethoxytrityl-5-(4-fluorobenzylaminocarbonyl)-3'-0-[ (2-cyanoethyl) (N,N-
diisopropylamino)phosphinyl]-2'-deoxyuridine (4a).

= gZFZ 29 (anhydrous dichloromethane) (40mL)ol §3fA17] DNT-H3¥ 722 A =(DMT-protected
nuceltoside)(3a)(4.00g, 5.9mmol) &N AZx of=2F EH7|sldA t=F -10C2 YZ4s3ith. folAx=zd
o &o}wl(diisopropylethylamine)(3.1mL, 17.6mmol, 3eq)S F7Fek F, 2-Aolwo|Hro| L X2 IR T AT
2} €] E (2-cyanoethyldiisopropylchlorophosphoramidite) (1.7mL, 7.7 mmol, 1.3eq)E 3W& X H7lslic).
271 &AE AR Sk wkakal, ¢ WhES wkE ARntEI (A7 60, oY olAH ol E/Ah) = &
At WS EFES IdSHH AU 2% 42U vlo]FlR o] E £-9(200mL) ¥} olE o}l €l o] E(200mL)
Apolell A Egegitt. §715S GF4E AHsta, T4 2w AveER AxAL, o3d ¥ wFHec.
THES 1% Eoolil/99% ol" oMol Ee] o]Fds Abgat dEgr A EEIM ArvtEIgv 2 A
EF= 53 AAES sl 28S ggtela, JEFstilA SHIIGTH<30T). v IF ARviED
o s FF oMHEUEHS *]—%ﬂ‘ﬂ %%*g?’roﬂ o] 3 ]‘]ﬂ , AZFAA Azt AN 1y AF
(solid foam)2. 2 (4a)E LAUTH4.10 g, 80% <5). H-NMR (CDs«CN, two isomers) d 1.02-1.16 (12H, m),

mH>

-

2.27-2.57 (2H, m), 2.51/2.62 (2H, 2t, J = 6.0/6.0 Hz), 3.25-3.37 (2H, m), 3.50-3.79 (4H, m overlap),
3.738 (38H, s), 3.742 (38H, s), 4.13/4.16 (1H, 2q, J = 3.5/3.7 Hz), 4.37-4.43 (1H, m), 4.44-4.47 (2H,
m), 6.09/6.10 (1H, 2t, J = 6.4/7.1 Hz), 6.83-7.44 (13H, m), 7.01-7.30 (4H, m), 8.58/8.60 (1H, 2s),

8.98 (1H, b, J~5.5 Hz), 9.24 (1H, bs). P-NMR (CD«CN) d 148.01 (s), 148.06 (s). F-NMR (CD«CON) d

-117.65 (m). MS (m/2) calcd for CuHssFNsOP, 881.36; found 880.3 [M-H] .

5'-0-T) | EA EFE-5-((RD-2-F2Fdr|dolu| 7128 9)-3'-0-[(2-A o} o &) (N,N-T] o] AZ E Fo}u| ) E
29 4d]-2"-t 2 A8 (5'-0-Dimethoxytrityl-5-((R)-2-fur furylmethylaminocarbonyl )-3'-0-[ (2-
cyanoethyl) (N,N-di isopropylamino)phosphinyl]-2'-deoxyuridine) (4b).

(4a)o wisll A3t ulo} o] F3E (4b)E AF3ATE. FEAANAHAA EAFevt]E(diastereomeric
phoshporamidites)?] 1:1 €3&ES A 18 AFo=Z L H(3.15 g, 62% %), AZvEIHIAE Fg
SN 19 EgoEolwl/20% AAH/79% o' ofA e o] EQIT}. "H-NMR (CDsCN, two isomers) d 1.14-1.27

(12H, m), 1.51-1.59 (1H, m), 1.86-1.94 (3H, m), 2.27-2.59 (2H, m), 2.54/2.65 (2H, 2t, J = 6.0/5.7 Hz),
3.27-3.38 (2H, m), 3.44-3.97 (9H, m overlap), 3.782 (3H, s), 3.786 (3H, s), 4.11-4.18 (1H, m), 4.39-
4.48 (1, m), 6.11/6.13 (1H, 2t, J = 5.6/6.1 Hz), 6.96-7.47 (13H, m), 8.58/8.60 (1H, 2s), 8.75 (1 H,

bt, J~5.4 Hz), 9.36 (1H, bs). ~P-NMR (CDCN) d 148.09 (s), 148.13 (s). NS (m/2) caled for CallagN:OrP,
857.38; found 856.6 [M-H] .

5'-0-tH| EA EZE-5-((9)-2-FE2F | olr| =72 B d )-3'-0-[ (2-A| o} = ) (N,N-T] o] A X 2 Holm| ) E
2349 ]1-2'-t2A$-8 d(5'-0-Dimethoxytrityl-5-((S)-2-fur furylmethylaminocarbonyl)-3'-0-[ (2-
cyanoethyl)(N,N-diisopropylamino)phosphinyl]-2'-deoxyuridine) (4c).

(4b)ell disl) Ak e} o] 3FE (4e)E AxsGtt. FEYAIGEA X2y grtES 111 E3FES
AN 1y AFom Hesovh3.7dg, 4% 48).  H-NMR (CDON, two isomers) d 1.14-1.27 (12H, m),

1.51-1.59 (1H, m), 1.86-1.94 (3H, m), 2.28-2.51 (2H, m), 2.53/2.65 (2H, 2t, J = 6.0/6.0 Hz), 3.25-3.41
(2H, m), 3.44-4.14 (9H, m overlap), 3.783 (3H, s), 3.786 (3H, s), 4.12-4.19 (1H, m), 4.40-4.49 (1IH,
m), 6.11/6.13 (1H, 2t, J = 6.3/6.3 Hz), 6.86-7.48 (13H, m), 8.58/8.60 (1H, 2s), 8.75 (1 H, bt, J~5.4

Hz). 9.36 (IH, bs). ~P-NMR (CD:CN) d 148.09 (s), 148.13 (s). MS (m/2) caled for CiflyeNsOwP, 857.38;
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found 856.5 [M-H] .

5'-0-tHEA EdE-5-(2-(4-EEZ g ) doln =72 R d)-3'-0-[ (2-Alo} = & ) (N,N-T] o] AZ 2 Ho}m| ) F
234d]1-2'-t2A -8 d(5'-0-Dimethoxytrityl-5-(2-(4-morpholino)ethylaminocarbonyl )-3'-0-[ (2-
cyanoethyl)(N,N-diisopropylamino)phosphinyl]-2'-deoxyuridine) (4d).

AA e 1% Eoleolil /5% F4= oeh2/94% o€ olAHo]ES] AZwlEay &2]NS AL83F AL AYsta
=, (a)ol dis) A3 uiel Zo] FE (4d)E AxsAUTt. FEJA LA EAxv| T ES] 1:1 3=
S MY 11y AEow BE5AUTH(3.92, 75% FE). H-NMR (CDsON, two isomers) d 1.04-1.19 (12H, m),

2.28-2.59 (2H, m), 2.43-2.47 (6H, m overlap), 2.53/2.64 (2H, 2t, J = 6.2/6.2 Hz), 3.27-3.76 (8H, m
overlap), 3.61-3.65 (4H, m), 3.781 (3H, s), 3.789 (3H, s), 4.12-4.19 (1H, m), 4.39-4.49 (1H, m),
6.11/6.13 (1H, 2t, J = 5.2//5.2), 6.86-7.48 (13H, m), 8.58/8.60 (1H, 2s), 8.78 (1H, bt, J~5.3 Hz),

9.78 (1H, bs). “P-NMR (CDsCN) d 148.08 (s), 148.11 (s). MS (m/z) calcd for CuHsoNeO10P, 886.4; found
885.7 [M-H] .

5'-0-tHWe ETE-5-(2-(N-HZo| v t}E2 d ) ol =72 H Y )-3'-0-[(2-A| o} = &) (N, N-T] o] A= 2 H o}
o) EAYY]-2'-T & A A (5'-0-Dimethoxytrityl-5-(2-(N-benzimidazolonyl )ethylaminocarbonyl)-3'-0-
[(2-cyanoethyl ) (N,N-diisopropylamino)phosphinyl]1-2'-deoxyuridine) (4e).

Al

fo
ol
ol

A 1% EfAdolil/10% T WeE/89% g otAlHo|Eel ARmEIH T & AS AL AS
I, (4a)ol dis] A wiel o] 33E (4de)E AT, FEYAHLA LAxeV|TES] |
=S Ao ud AFow BEHsrH1.6g, 31% ). "H-NMR (CDsCN, two isomers) d 1.03-1.18 (12H, m),

o
]

tlo

2.27-2.57 (2H, m), 2.52/2.63 (2H, 2t, J = 6.0/6.0), 3.27-3.37 (2H, m), 3.49-3.80 (6H, m overlap),
3.732 (3H, s), 3.735/3.738 (3H, 2s), 4.00 (2H, bt, J~6.0 Hz), 4.12-4.18 (1H, m), 4.30-4.47 (1H, m),
6.08/6.10 (1H, 2t, J = 6.3/6.3 Hz), 6.85-7.48 (13H, m), 6.93-7.09 (4H, m), 8.57/8.60 (1H, 2s),

8.82/8.83 (1H, 2bt, J~4.3/4.3 Hz), 9.48 (1H, bs). ~P-NMR (CD«CN) d 148.07 (s), 148.10 (s).

AN 3: 3'-g-olAE-FEFH A =(3"'-0-Acetyl-Nucleosides) ] A (5a-5e)

5-(4-EF 2l Foln| =72 K d)-3"'-0-o} M d-2"'-T] 2 A 2] & (5- (4-Fluorobenzylaminocarbonyl )-3'-0-
acetyl-2'-deoxyuridine) (5a).

O O
HN N
O N F
OA
¢ 5a

[

4 ¥gld(anhydrous pyridine)(30mL) % o}HEAF F4=E(acetic anhydride)(3mL) &% FEaleA=
(32)(3.00g, 4.4mmol)& &afat3ict. A7l &AL WA wwkelal, FFsfolA w53t 3'-0-olME-7FE
AEE 2. T/ &H4& F¢ EF<A(anhydrous toluene)(IOmL)o AHgBte] FEE ol os AAsHT.
FHES 5= t] = 2 2 v gF(anhydrous dichloromethane)(10mL) o L3 7] 2L, v 2 2 v e
(dichloromethane)(58mL)°ll &3]A1Z] 3% E]ZZZolM|EXF(trichloroacetic acid)® ﬂﬁ]é}oﬂﬁ} A Eo]
ARstE] = AIZE B9t HS &S v wkelgitt. &8EE -20CE WAk, o33 £ rddd oHER
AR, AFEL AT AxAA AL A Ao nARA (5a)E AATH.10g, 59% F&). H-
NMR (CDsCN) d 2.07 (3H, s), 2.33-2.38 (1H, m), 2.50-2.52 (1H, m), 3.63-3.64 (2H, m), 4.10 (1H, bdd, J

}~o

= 3.1, 5.1 Hz), 4.46 (2H, d, J = 6.0 Hz), 5.19-5.26 (2 H, m overlap), 6.15 (I1H, t, J = 7.0 Hz), 7.15
(2H, tt, J=2.2, 9.0 Hz), 7.31-7.38 (2H, m), 8.79 (1H, s), 9.14 (1H, bt, J = 6.1 Hz), 11.95 (1H, bs).

PF-NMR (CDsCN) d -116.02 (tt, J = 5.5, 9.0 Hz)). MS (m/z) calcd for CigHxFNsO;, 421.13; found 419.8
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[M-H] .

5-((R)-2-F2Fgu|goln| =72 H d)-3"-0-o}AE-2"-T] 2 A £ A (5- ((R)-2-Fur furylmethylaminocarbonyl )-
3'-0-acetyl-2'-deoxyuridine) (5b).

o O H
HN N i
)\)ﬁ)kH/\t)
N
¢]

OA
°  sb

(5a)ell utial Adrst el o3 s3tE (5b)E Al=xsta, tEZ2uety) oE olAHo|Ee EFE2REH
Aol o8] A A A A TH(1.27g, 73% F). H-NMR (CDCls) d 1.57-2.02 (4H, m). 2.12 (3H, s).

2.46-2.50 (2H, m), 3.03 (1H, bs), 3.43-3.64 (2H, m), 3.75-3.97 (2H, m), 3.78-4.10 (3H. m), 4.20-4.21
(1H, m), 5.40-5.42 (1H, m), 6.35 (1H, dd, J = 6.5, 7.7 Hz), 8.91 (1H, t, J = 5.5 Hz), 9.17 (1H, s),

9.44 (1H, bs). MS (m/2) calcd for CiHuN:Os, 397.15; found 396.1 [M-H] .

5-((9)-2-F2 TG goln| =2 H H)-3"-0-o}AE-2"-T] 2 A £ A (5- (($)-2-Fur furylmethylaminocarbonyl )-
3'-0-acetyl-2'-deoxyuridine) (5¢).

0o O H
HN N
)\)j)kH/\L)
N

o}
OAc
5¢c
(5a)ol thall A3k Wil ol (4c)ZHH 3FE (5e)E Alxsta, tF2zdeyl ol ouze 235
ZHE AR & oFt SAMA M ;A=A HeleArh(1.35g, 7% F&).  H-NR (CDCly) d 1.57-2.03

(4H, m), 2.12 (3H, s), 2.47-2.51 (2H, m), 2.98 (1H, bs), 3.40-3.68 (2H, m), 3.78-3.95 (2H, m), 3.90-
4.12 (3H. m), 4.20-4.21 (I1H, m), 5.39-5.42 (I1H, m), 6.33 (1H, dd, J = 6.7, 7.4 Hz), 8.90 (IH, t, J =

5.5 Hz), 9.15 (1H, s), 9.37 (1H, bs). MS (m/2) caled for CyHasN:Os, 397.15; found 395.9 [M-H] .

5-(2-(4-2Z ¥ =)o ot =728 d)-3'-0-o M E-2' -H S A $- 2 D (5-(2-(4-
Morpholino)ethylaminocarbonyl)-3'-0-acetyl-2'-deoxyuridine) (5d).

o o 0
HN N/\/N\/J
Py | H
07N
ooy
OA
°  5d

T 98 (10ml) T o ERL o4& Um)QMW]ﬂeﬁoﬂc (3d)(1.00g, 1.37mmol)S &3t 371
£ AFsA A FFAA 3'-0-ofEd-FEH LA EE It JF &8s T
(10mL)& AH&3te] F55f/el o3 11]740}035} HRES 1,1,1,3,3,3- I EF 2 -2-2 2 9%4(1,1,1,3,3,3-
hexaf luoro—2-propanol)(20mL) (Leonard, N. J. Tetrahedron Letters, 1995, 36:7833)°l] &3al3}aL, 3A]7F &<
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[0211]
[0212]

[0214]

[0215]

50C

Ak
=

éé

A 7hdEHiTh. DNT 7]9) e d ddg
1w eh&(200mL) & -0 A3 :
ol Al e o] E(20mL) o &38| A1 % B
%, oF3ta g oA H|ER *ﬂziﬂ‘iiﬂr. '-0- OM] FEHLAIE (Bd)E N AR
A B35 HH0.46g, 79% ). "H-NVR (DMSO-d6) d 2.07 (3H, s), 2.32-2.45 (7H, m overlap), 2.49-2.52
(1H, m), 3.33-3.40 (2H, m), 3.57 (4H, t, J = 4.5 Hz), 3.60-3.63 (2H, m), 4.09 (1H, bdd, J = 3.2, 5.2
Hz), 5.17-5.25 (2H, m), 6.14 (1H, t, J = 7.0 Hz), 8.74 (1H, s), 8.89 (1H, bt, J = 5.4 Hz), 11.90 (1H,

bs). MS (m/z) caled for CigHaNiOs, 426.18; found 425.0 [M-H] .

=

o, 2 i

woomn &
r&'ﬂ i)

S

= mlo o 1%
_L/
Ho

H "=

2
&z

]/K

5-(2-(1-(3-otAg-d=olu|t}EE Y ) Polu| =7t 2R d)-3'-0-o}A d-2'-T] L A - A (5-(2- (1-(3-Acetyl-
benzimidazolonyl))ethylaminocarbonyl)-3'-0-acetyl-2'-deoxyuridine) (5e).

0 0 NAc
HN NN
| H
07N
HO 0
OAc 5e

DNI-Aeh &S WEs Y= 7& o YIHES Ay 2AAN7E 2AS AL, (6d)el s AHe

9} o] 3}3E (5e)E AUt ATl ) toldd wEHl A= (diacetyl nucleoside)(5e)E A 1
A=A B2 FATHO.55g, 78% S8).  H-NMR (DMSO-d6) d 2.07 (3H, s), 2.30-2.37 (1M, m), 2.49-2.52 (1H,
m), 2.63 (3H, s) 3.33 (1H, bs), 3.55-3.64 (4H, m overlap), 3.99 (2H, t, J = 6.4 Hz), 4.09 (I1H, bdd, J
= 2.3, 5.2 Hz), 5.15-5.25 (2H, m), 6.13 (1H, dd, J = 6.3, 7.6 Hz), 7.11 (1H, ddd, J = 1.2, 7.6, 7.9
Hz), 7.22 (1H, ddd, J = 1.2, 7.6, 7.9 Hz), 7.33 (1H, dd, J = 0.8, 7.9 Hz), 8.02 (1H, dd, J = 0.8, 8.0
Hz), 8.05 (1H, bs), 8.83 (1H, bt), 8.71 (1H, s), 11.87 (1H, bs). MS (m/z) calcd for CyHusNsQy, 515.17;

found 513.9 [M-H] .
AA 4: 3'-0-olAEH-FEH LA =(3'-0-Acetyl-Nucleosides) 2] tiot& <l A (5a-5d)

= EFH2 3'-0-olHE-5' -0-UH|EA EYE-5-0] L =-2'-T] %A - W (3'-0-acetyl-5'-0-dimethoxytrityl-
5-iodo-2'-deoxyuridine) (7)ZX-E th¢rzel A=R(X2] 2)o] Y&l 3'-0-oMAE-FZFH A= (5a-d)S w3+
et ok (Vaught, J. D., Bock, C., Carter, J., Fitzwater, T., Otis, M., Schneider, D., Rolando, J.,
Waugh, S., Wilcox, S. K., Eaton, B. E. J. Am. Chem. Soc. 2010, 132, 4141-4151). Z‘&siAlE, =2 28
Ll‘}ﬂ, 2932 (jodide)d] ZeHF(ID-Frjd gZFQ 2 EAFIER IS} o8] FAstE dxHE F
AATE. oFRl (2a-d)(1.3 eq., EFAEelrl (3 eq), SMHIEYUE™, 60-70T, 2-24 AIZHE A}

|

0

S =3 T 5 -0-DMT-H37] S Aslo (3% EFR2oMEA/OZ2a2dE = 1,1,1,3,3,3-
B2-2-T2RE AL) FUHEA Ba-d)(E2] DE Esle] AR AAET L3 (5a-d) S I

1% oo N d
> o
w2 o

)=
)
2

! (8
(8
_E’i_
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w4 2
o o 0
HN ' HN 07 CF,
| (PhCN)2PdCl, by
A CO, CF3CH20H N HNR
DMTO & EtsN, ACN DMTO o (2a)
TEA
i OAc ACN
(7 (8)
— 5 — g O
i g ClzCCOzH/DCM HN ik
RN or Py | H
. (CF3),CHOH O N
HO o)
DMTO - o
OAc
OAc
(5a-d)
R =

3'-0-°tAE-5'-0-tH EA EE-5-(2,2,2-E EF L2 EA 7212 H)-2'-T| S A $-Z L (3'-0-Acetyl-5'-0-
dimethoxytrityl-5-(2,2,2-trif luoroethoxycarbonyl )-2'-deoxyuridine) (8).

500mLe] FHE fE ¢ Wk37)(heavy-walled glass pressure reactor)E of2Z o2 A$-1, 3'-0-ofAd-
5'-0-tHEA EgE-5-0] . =-2' - A -2 (3'~Cracetyl-5'-0-dimethoxytrityl-5-iodo-2'~deoxyuridine)

(7)(15.9¢g, 22.8mmol ), +4 olA £ E & (anhydrous acetonitrile)(200mL), Eg]odo}r]
(triethylamine)(7.6mL, 54.7mmol) % 2,2 2-EZF 0 2o|&2(2,2,2-trifluoroethanol)(16.4mL, 228mmol)S-
AP, o A3 Y 9 AlA wEkslkar, 287 100mmHg vl g wiEol| 9§ @A AT, EEaaE
olz2o g Aa Ha(MEYER)UF 22 E5(bis(benzonitrile)dichloropalladium)(I1)E 3 7FsF3AT).
I A7 AAE = §A4S A @UFaAZ] F, 7k mlyE S (gas manifold) ZHE IAFslgRA(carbon
monoxide)(99.9%) & AATHHFA 7F2=oll fF2]). ¥ THES AAl kst 12A417F 5<F 60-65TCol A 7Fd s}t
= &<k, 1-10 psi®l CO 49S FASHT. H2AY AAES A7 Aste] ¥2d vg £FE=S st
I(F4 7rzel o)), AFstelA FwFaGtt. WA ARES ‘qaiiﬂﬂE}(IZOmL)ﬂr 10% Z=t] wlel7f
HYo]E(QmL) 2 F3I3ltt. #F715S 2mb) =2 AFHsa, Ats AFelER dxstal, o#siil w53}
LAY AF(172)& AT, o] = =S T ¥ AFS ’\1 (8)(12.7g, 80% F&)= €471 Hst
RE TYE AFEE F UAY, 30% P4/ 1% EolEoldl/69% AE olAH | ES] &S A}g3te] AT}

Lo Fzuteagse) o8 o AAE 4 k. H-NR (CDCN)) d 2.03 (3H, s), 2.37-2.56 (2H, m),

w 2 9

3.36-3.38 (2H, m), 3.78 (6H, s), 4.15-4.19 (1H, m), 4.37-4.55 (2H, m), 5.21-5.26 (1H, m), 6.09 (1H, t,
19
J =6.1Hz), 6.84-7.46 (13H, m), 8.53 (1H, s). F-NMR (CDsCN) d -74.07 (t, J = 8.8 Hz). MS (w/2)

calcd for CyHyFaNsOp, 698.21; found 697.4 [M-H] .
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Ao 5 : FEFLAE 5'-0-EF X2 9] E (Nucleoside 5'-0-Triphosphates) 9] A

5-(4-ZF 2z AoNFlE2 R d)-2' -t A B d-5'"-0-EZF X AH | E (EF2-EdqEdry I)G-(-
Fluorobenzylaminocarbonyl )-2'-deoxyuridine-5'-0-triphosphate (tris-triethylammonium salt)) (6a).

500mo1-2=A1 < (5x) ol A —EF‘CHB] o ]ﬂ%‘rE‘rO W] oF  3'-0-olME -2 LA =(3'-0-acetyl-
nucleoside) (5a)Z%E EZ|EZAHOIE (6a)E TAsIAtHLudwig, J. and Eckstein, F. J. Org. Chem.
1989, 54:631). <¢tEYo}l E&(ammonolysis) % ZF T, X EFEAHOE MAES 3179 dubA el HhH
1A A3 o] Fole uE FRwEIYI R GA ST

SHLAE EFXAHOESY Lo]L w3 HPLC AAS 3 gdurEel vy

278mmoll A o] A& A BFHE HPLC A 2~El(preparative HPLC system)o] Av]®E A2~ Q #lW(Source Q
resin)(GE Healthcare) 22 A¢Ix HPLC AHS 4183 2ol n3 AZnEIIE F3lo FIFElers

EgZ A olEE AA AT} Hfﬂgl &2 7]€7](linear elution gradient)& £23l= o W #y Bo
WEEREH Ho ¥y BR FHLewdA dAfsts 71712 7HAE F il W (M3 A 10m Edgydr
Hho]ZkR U0 E/10%  oAEUEZ, #®3 B WM EdEYRFE  Hlo|FtRUCE/10% oHEUEZ)ES
ARESERiT. EigAl AAES APFHoR AHoRHE &) fg HAF EZoW, gk 10 WA 1289
AfF Azt AA W Aa=2A (7] &8 BAYES oge AHES Egeh, 7?” g9l

=
[e)
5 1=}
pul TR
FEAQAE Easos} £, Fue) RoEo AHES Selshs
o

o

-

b=

e 5 SRS, 2ES 9H
2 ANHEZ AH(Waters Symmetry column, PN:WAT054215)¢] #&rwl e~ 2795 HPLCoA 4} HPLC(reversed
phase HPLC) = ®A4&}%tt. EIES Xt &3 AYAE(AFIH 0T <90%) 2 Genevac VC 30000 F1H7]el
A FEAA FAA e A HzlS Atk BHEES "goldtd EAA ATAdeta, HET E4E st

o] Btk 278mmell A &3 FWAE 84524 tlo]ex o % F = A (Hewlett Packard 8452A Diode Array

ol ©
.

i

oo
M

C

Spectrophotometer)& AF&38h= B0 o AWAES AHFS FP&Hct. HAEL =55 WA A= (LS
23te] Aatslgon | o7)oA AE UV &% %(absorbance)o]il, e+ oA &3 A (estimated extinction

coefficient)o]al, L& 7 Z7Zo](path length)(lcm)o]t}.

Z AAE (6a)S e 5mLe) Wy A(E 1: prep-HPLC =7 Do &ttt 2219 AA F4& 120L/ 2
5089 &g oA 0%-100% W B ol5A 7|&7E 7K+ #42 QResource Q) 6mL Z T (GE Healthcare
product code: 17-1179-01) AH|7} = 486 AZ717F 2wl 9182 625 HPLC(Waters 625 HPLC) W= F9i#

eF Le] o] §Ne] oty Ao o] Fo|Wrh.  (6a)l .. 13,700 cm M 1 o] thate] Halw A A4
B 1300l (26% 48010k, H-NMR (D,0) d 1.15 (27H, t, J = 7.3 Hz), 2.32-2.37 (2H, m), 3.07 (18H,
a. J = 7.3 Hz), 4.06-4.17 (3H, m overlap), 4.42 (2H, bd, J~0.7 Hz), 4.49-4.53 (1H, m), 4.70 (>7H, bs,
HOD), 6.12 (1H, t, J = 6.8 Hz), 6.96-7.26 (4H, m), 8.45 (1H, s). F-NMR (D,0) d -116.18 (m).  P-NMR
(D,0) d -10.58 (d, J = 20 Hz), -11.45 (d, J = 20 Hz), -23.29 (t, J = 20 Hz). MS (m/z) calcd for

CiHly FN;015P5, 619.02; found 618.0 [M-H] .

F 1
prep-HPLC =4 1
ol 57 A: 10 M Ed g mE uvlo]|7lH o] E/10% oA EUEH
B: 1 M Eglo|dad iy vlo]FtR U0 E/10% oA EUEH
24 242 Q6 nl
HPLC A] El $JE] 2 625 HPLC/486 AZ7)
71&7] 0%-100%
(o] 5ol MBE] %)
A3 AN/ BE S 12 mL/BEOo& 50 &

5-((R)-2-F2FAvdop]| =72 H d)-2' -1 SA| L d-5'--EZ X 2Ho|E (EFAEIEUdEE )5
((R)-2-Fur furylmethylaminocarbonyl)-2'-deoxyuridine-5'-0-triphosphate (tris-triethylammonium salt))
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(6b).
(6a)oll diste] At nle} o] 3'-0-olHE-FEH A= (Bb)EZFHEH EZXEX2FHOlE (6b)E AT, =
AARE (6b)S 196mLe] A2 15Q #H & (Source 15Q resin, GE Healthcare product code: 17-0947005)% & ¢

B~ AP-5 A™ (Waters AP-5 column, Waters PN:WAT023331, 50mm x 100mm)S AF&3t= B~ 2489 H=7)
(Waters 2489 detector)7} “&2t¥l 9] 2767 #33 Al~=®(Waters 2767 preparatory system)ol] @9 5513}
of A, A7IeA S} L HIAE ARESIG oY, & 717 50mL/iel 90 &ElolA 25% WA
80% ¥ B2 WASATHIE 20 prep-HPLC 24 2). #IF B¢Ed ﬂ]ﬂé}ﬂ 9l3ke] C18 HPLC Aol A 22 4

A2 5A3ATHE 4 prep-HPLC 27 4). (6b)[ £ 10,200 cm M1 o th3le] Ba9 A AAES 325m
0l(65% F8)019th.  H-MMR (D,0) d 1.17 (27H, t, J = 7.3 Hz), 1.49-1.63 (1H, m), 1.77-2.02 (3H, m),
2.34-2.39 (20, m), 2.85-3.83 (5H, m overlap), 3.08 (18H, q, J = 7.3 Hz), 4.01-4.19 (3H, m overlap),
4.52-4.56 (1H, m), 4.70 (>7H, bs, HOD), 6.15 (1H, t, J = 6.8 Hz), 8.48 (1, s). P-NMR (D,0) d -10.50

(d, J =20 HZ)y -11.51 (d, J =20 HZ)y -23.25 (t, J =20 HZ) MS (m/Z) calced for C15H24FN3016P3, 595.04;

found 594.1 [M-H] .

¥ 2

prep-HPLC 74 2

ol 52 Ar 10 mM Egole i g vlo]7tH 0] E/10% ol EUEH
B: 1 M Eglogdadiy vlo]7tH Yol E/10% oM EUEH

A g4 Q6L

HPLC A]2#) 9]~ 625HPLC/486 A7)

7]1&7] 15%-60%

(o] 5ol A HHBL %)

A AN/ ZE S5 12 mL/Eo 2 50 &

5-((S)-2-F2FIrEotr =720 d)-2' -t SA| -2 Pd-5'-0-EGJEAF0|E  (EFAEIEIRE )56
((S)-2-Fur furylmethylaminocarbonyl )-2'-deoxyur idine-5'-0-triphosphate (tris—triethylammonium salt))
(6¢c).(6a)el tisl Awgt npe o] 3'-0-ofAE-F2FHAAE (5c)2FE EFELFHOE (6c)5 F/33tATt.
Z AAE (6c)E 196mLe] A2~ 15Q # 2 (Source 15Q resin, GE Healthcare product code: 17-0947005)% j-3-
el AP-5 A (Waters AP-5 column, Waters PN:WAT023331, 50mm x 100mm)S AR&3}l= E]Z 2489 #HE7]
(Waters 2489 detector)”7} 2wl e~ 2767 53 Al2~®l(Waters 2767 preparatory system)o] ©d F3}
of AT, AT1A S} L HIAE ARESIGoY, & 717 50mL/iel 90 &ElolA 25% WA
80% M¥ BE WABIATHEE 21 prep-HPLC 231 2). ZF BEES AABH7] 918kl C18 HPLC A# oA 23+ 4

A2 58I THE 41 prep-HPLC 27 4). (6c)[ £es. 10,200 cn M1 ol thate] Reld AA AAELS 255m
ol(51% 48)oldTk.  H-NMR (D,0) d 1.17 (27H, t, J = 7.3 Hz), 1.49-1.63 (1, m), 1.78-2.01 (31, m),
2.34-2.39 (2H, m), 2.85-3.82 (5H, m overlap), 3.09 (18H, q, J = 7.3 Hz), 4.01-4.19 (3H, m overlap),
4.52-4.56 (1H, m), 4.70 (>7H, bs, HOD), 6.15 (1, t, J = 6.7 Hz), 8.48 (1H, s). ~P-NMR (D,0) d -10.60
(d, J=20Hz), -11.42 (d, J =20 Hz), -23.25 (t, J =20 Hz). MS (m/2) calcd for CisluFN:OyPs, 595.04;
found 594.1 [M-H] .

5-(2-(4-EZ g x)d ol 721 d)-2' -T SA - A-5'--EF X AT 0| E (M 2-EFIEIRE ¢)(5-(2-
(4-Morpholino)ethylaminocarbonyl)-2'-deoxyuridine-5'-0-triphosphate (bis-triethylammonium salt) (6d).

(6a)ll whiaf Ak wpeh o] 3'-0-opAE-TEU A= (5 EHE EdEadlE (6d)= FdaHltt.
e (6d)= (6a)oA ARERE At 43 715 5 W E ARSHARE, VeVl el Fdd i eE
Aske] 50 & T¢F W¥ BE 156 WA 60%= A#sh= Ao wAste] GAlSHt(AE 3¢ prep-HPLC =

U]
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3).  (6d)[€o 10,200 cm M1 o] whate]l Eel® A4l AHES Sdumol (1% F8)olck.  H-NR (DO) d

1.17 (18H, t, J = 7.3 Hz), 2.37-2.41 (2H, m), 2.91-2.98 (2H, m), 3.09 (12H, q, J = 7.3 Hz), 3.20-3.27
(4H, m), 3.87-3.90 (4H, m), 3.63-3.68 (2H, m), 4.10-4.18 (3H, m overlap), 4.56-4.60 (1H, m), 4.70

31
(>7H, bs, HOD), 6.15 (1H, bt, J = 6.3 Hz), 8.48 (1H, s). P-NMR (D;0) d -9.99 (d, J = 21 Hz), -11.90

(d, J=20Hz), -23.19 (t, J =20 Hz). MS (m/z) calcd for CiHyNOiPs, 624.06; found 623.1 [M-H] .

# 3
prep-HPLC =4 3
ol 54 A: 10 mM Eglo g mE vlo]7tH U0 E/10% ol EYEH
B: 1 M Eglo|dad iy vlo]FtH Y0l E/10% oA EUES
A4 22 Q 196 nL7t 42 $1E 2 AP-5
HPLC A]2~Hl $JE] 2 22767 HPLC/2489 AZ7)
7]1&7] 25-80%
(o] 54l A B %)
A3 AN/ BE &£ 50 mL/& o2 90

F 4
prep-HPLC %7 4
ol 57 A: 100 mM Edo€ gy
B: oHAIEHEH
=k Q2 vl €18, 19mm x 300mm
HPLC A 2~E] $JE] 2 625 HPLC/486 =7
7171 10-25%
(o] 57gol - MBS %)
A3 AN/ BE £ 8.5 mL/HEo & 308

5-(2-(N-fl=olrgE2d)dEoln| =72 H d)-2'-T A -8 d-5'-0-EZ X A H 0| E (| =EgdEdrs
) (5-(2-(N-Benzimidazolonyl )ethylaminocarbonyl )-2'-deoxyuridine-5'-0-triphosphate (bis-
triethylammonium salt)) (6e).(6a)el th3l] A3t npe} o] 3'-0-olAE-FEH A= (5e)Z2HE EZEX
HolE (6e)E FAIATE. = APE (6e)E (6a)olA A-83F A FL3 7|+ 2 HHE AESAT, 7]
e AAEY 3 AEE H5te] 508 &2 B W¥ BE 15% WA 60%2 A¥dl= Aoz WAste] A
AFATHE 31 prep-HPLC 27 3).  (6e)[ e 10,200 cm M1 o wstel Rald A4 AHELS 101q
mol (20% )09k, H-MR (D,0) d 1.17 (181, t, J = 7.3 Hz), 2.17-2.36 (2H, m), 3.09 (12H, q, J =
7.3 Hz), 3.60-3.73 (2H, m), 4.01 (2H, t, J = 5.4 Hz), 4.03-4.15 (30, m), 4.45-4.50 (1H, m), 4.70 (>7H,
bs, HOD), 6.04 (1H, t, J = 6.6 Hz), 6.95-7.12 (4H, m), 8.02 (1H, s). P-NMR (D,0) d -10.35 (d, J = 20

Hz), -11.40 (d, J =20 Hz), -23.23 (t, J =20 Hz). MS (m/2) calcd for CioHuNs0iPs, 671.04; found 670.1

(-]

M AFE TA L AANEES BA e Bolth, ofud 54 F@, o L= 54 TE EE o9 LAEE
el Arael Foatn, DAl A4 as EE SO olaHolE dah. A, Rl 7]
Ao} gl owd aak WA EE Fe Y Aow TALA 2 @ dvd Arde ddd B9l
Aol ohrh. ekd Az, WA, A% @ v wRse ARE A7 ola) gelue} Yx B wHel W
& Yotk 9 glo] ANE FAE Wl olFoid & Ark. AAAE T@sE FAAE AT P u
EodAHe W os AFEHY, RE TEd WY L ATES B ouge] e Wl Tt mebd, ¥ 2
Bol W gl ol Al oA ok AR FTE D RES] WA FEEA s A4l
ofgr Btk dlE Eol, dolel P % Y FTPe] A8 BASE elo] 2P A5 #AE FIE

|
w
~
|
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ol Al TAE P A Gt
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