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o 0
HN N
Py | H
N
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OR' X
o] 7)ol A,

o —((H,),R & o]Fo]A= ForBE Auy;

R = HEZH(N)o]L;

n=0-109] 1L;

X+ -H, -OH, -OMe, -O-CHCH,, -F, -OEt, -OPr, -OCH.CH,OCH; % -o}A%=(azido)® o] Fo|A+= FOo2HE ™
T,

'= -H, -Ac, -Bz, —P(N(iPr)g)(OCHZCHZCN) 2 -SiMestBu® o] FojXE= Fo2HE MElga; 2

R''= H, DMT(4,4'-dimethoxytrityl) = EZZE2H|E(-P(0)(0H)-0-P(0)(OH)-0-P(0)(0H),) L. & o]FojX| =

T EE A gemyE Adud

st71e] 725 2t Al meE sde e sl 9
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at71e] F2E e A1l e shdte e a7l 9

0o ©
HNJJ)LHR
ﬁ c|)| 1] OAN
HO-P-0-P-0-P-0- o
OH OH O©OH
OR' X
AT 4
3H719] FZ2E 2 A1E WA A3 5 o 3 3o Hojx shte] sItES XFete WAE S¥uwEd
Q¥ E:
9 9
]n\ /‘kﬂ)"\ g -
oA
= 0
(? X
A7 5
Adgel  lojM, A7 edawEdeE=s R (ribonucleic  acid)  HEi= HSAH R
(deoxyribonucleic acid) L2 HE HElxE= AL EFor 3t HAR 21 FIHHE,

3TE 6

A538ke] 9lojA, AV LY FIFYLEHEE EPFoR R A X (ribose position), TI=AZH O~ X
(deoxyribose position), ¥Z¥Ho]E 9] (phosphate position) ¥ 97] 9] (base position)ZHE AMEE+=
s e 1 ol4e] 9)x|e] 38FA X3 (chemical substitution)S X¥&EE Holw st FEAH WA

(chemical modification)S T X&sle= RS EHLRE ol WA S FIFdHE.
ATF 7

Aedol oA, A7 FetH WAL EHHoR 2'-99% & WH(2'-position sugarmodification), 2'-o}0|i-
(2'-NHy), 2'-ZF2.2(2'-F), 2'-0-HE(2'-0Me), 2'-0-o1€(2'-0Et), 2'-0-X =2 (2'-0Pr), 2'-0-CH,CH,OCH;,

5-91% ¥ guld W7 (5-position pyrimidine modification), &7 Y7 (backbone modification), w &3t
(methylation), 3' Z8(3' cap) & 5' FU(5' cap)O.E o]|FojAE HLoBHE AMYHEsE AL EFo=m 3= W
A SYAFEYLE =,

AT 8

7o) F2E Zte AE WA A3F F ool & o Aok sy setES e WA StEk:

9 o
l'm -"'“-n,_é o5 ivi _E_
i il
D{??:i -
=0 o
£ X
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A3 9

Aggrell oA, 7] dEIH =
FEH Hdelds A4S E3Ho= 3§
AT 10

Aol QoA , A7) dElHE EPHoR R A X (ribose position), TIZAlg B2~ 91X (deoxyribose
position), ¥2¥|o]E $|X](phosphate position) % 7] $]*](base position)Z%FH HABEH+= sy T I
olao]l  9]xlol 3}8tA  X|3h(chemical substitution)S E$stE Holx  dlutel  3}ehE W7 (chemical
modification)2 ¢ X3}t AL 5T = HAEE GEHY.

il

A3 11

A0l AiA, 7] shebe WAge
=(2'-N),  2'-EFQE(2'-F), 2

'

=fH o 2'-9x JF WA (2'-position sugarmodification), 2'-o}H]
-0-dgd(2'-0Me), 2'-0-°&(2'-0Et), 2'-0-===(2'-0Pr), 2'-0-
CH,CH,0CH;, 5-91% ¥ &w)yl W7 (5-position pyrimidine modification), &2 %7 (backbone modification),
W e st (methylation), 3" (3" cap) R 5' (5" cap) & o|Fojx= ToEFH HUHe AL SHo= 3}
= WAE e,

AT 12

sh719] RS JHAE stE R AgE s setE B e o

O 0O
HN H‘N‘H
I H
"
|
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-

ol 7]l A,

rr
M
o
fru
-z
v
X
)
i,
K

S —(CH),R & o] 01X

L
K’ﬁmg“
1 \\«:://
R & Z o]FolA = FombE MuUwn;
(+= (CH,), AA7]e] et R 712 23 2d< Yeh)3, n=0-100]t});

R'= gEdenelm; 2

Y& olglH]:=2(arabinose), AUZA(xyloses), 49 ~(lyxoses), &= A~ (pyranose sugars), Fofc
2 2~F(furanose sugars), AEFHEZ L ~(sedoheptuloses) Z ™WE B A =(methyl riboside) 22 o]Fo]xl
ToRRY deE,

e 4y

7] & & of
2 BANE 2 AAVF ZFxR2EA EYd BEEHY e 2010d 49 12dxtE &9 vT JEYURE A
61/323,145%.9] ©o|H& A3k},
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glo] Rolo] ZHF Aolw, AANFAE 5-9x WAHAE g (5-position modified

2} 1319 23| E (phosphoramidites) R E 2| o] E(triphosphate) FE=A 4

o 22 YOS Axstal ARSshs el #d Aotk e I HE
o

(oligonucleotides) i EFH (aptamer)?] dH-Eo=zA WA nucleosides) 9=

i,
=y
iy
i)
to
>,
iyl
5
o

&
o
D

[oN

AFsty, 2ddd ATE o AR == Fud TIEE 2

it

ANz2A, AaAEA 2D LPaFIFdeEs WE9 A< (incorporation)S 3 WAR F3
o 2 Aol sJojgktl. oA E Bof, AZT, ddl, d4Te} 2 HA4"E FEuEleA=E 2 & ZEe] AIDSE A
g3t=d AMEHR Y. 5-EEEFEdE-2'-US A2 (5' ~trifluoromethyl-2'-deoxyuridine) &
_]
o]

o)

s 1o}
2= 2) A E A (5-i0do-1-(2-deoxy-2-f luoro-b-D-arabinofuranosyl)cytosine)& CMV, VZV, HSV-1, HSV-2 and
EBVell tisle] A4S 7R TH(A Textbook of Drug Design and Development, Povl Krogsgaard-Larsen and Hans
Bundgaard,Eds., Harwood Academic Publishers,1991, Ch. 15).

HAE wEAAEE Adk FE8AFANA 8485 Yeiditt. o] oA, &7 wEdorss II7tsd

o m F3HEW, tdd d HEC] BA"E FEUHAEY AE gRlsted ARgHETE. o
S WMAbE ¥ A (radiolabeling), B34 XX (fluorescent labeling), H] 2 Eld&}(biotinylation) 2 7}
(strand cleavage) S Xg3th, 7tg dako] o= $-#lo} el A= (urea nucleoside) 2R 7] 93k
23 (hydrazine) ¥ FEHLAI=EE W , 7HE Aeks o)yl fste] FHEld (piperidine) #
SULAEE WA= AE ettt (M- EY (Maxam-Gilbert method).

(]

)
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2
=]
=
r =

o
o IE
‘:5 e
lo
(D

2
[
=

7} A BA 2 A
= . A A thek
st A V)5S Adstr] fste] AEAC A o 144 4E G (genetic coding region) @ A = 9l
vt Alvb7b, SELEX 34 e A5 wFo] oJg g3t AA A

Exponential enrichment)® <84 Y= FAHS A ¥4 229 dgele SgawEd L= ("gEH
(aptamers)"= F3HE Felsta AJakst 4 Aolth. SELEX #A L Fz2A 2o Tduo s+
g9l v SE5EFHE 4)5,270,1635 ] 7HAIE o] Q)

D o o
o
o
4
il

oo o
i)

iror
o
=
i)
o
0]
ok
o
oL [

o

]
S|

13} (Systematic Evolution of Ligands by

SELEX WPge Ab of| st A% Wshw R Mume s)Eg Gysh] Aste] FuEd EgERTe
gYuREoE sy e TR LeuwIAeE=e Ay EREA FUst ) wEe Al
U 2 Sl ] EGES BAL GEAVT, BH B AGR(EE JEAEW) Lol aiFeow
CRYE ARHA 2 SURFIALECE Posy, SYwnIAeHs-RY 4g AUNslw, Loui
ZHeEE-EY 4ot deE SUnFIACHEE SEAA DS Fra sdunIderse £
FRE de ¥, Yok wF we A2 Fael A%, Fol, A % FE WA w¥se AL LHwr

&
WA wEUeA=E SELEX HAAel AR AW SELEX #Ael s e 9ujd SYawEd
(antisense oligonucleotide), BEAF¥(ribozymes) ¥ ZEiFEHLHE W2 384 5+ vk, o]
1252 AE7Ed kAl (endonucleases) F A& obAl (exonucleases) ol tdk &5t
A WNin vivo) 2 ANBZ din vitro) I8EE FA4Z F i, Bx H3l(charge), HFA

1l O
(hydrophilicity) B+ X84 (lipophilicity)E WAE 4 Ja/JAY 33 Fxo zolE & & AUt}

oA 7" FEUQAI=SY WAL 2'-91x] T (2'-position sugarmodification), 5-YX ¥gugl H7H
(5-position pyrimidine modification), 8-$%] W7 (8-position purinemodification), NAA|EE o}Hl
(exocyclic amines)olAle] W7, 4-E] 298l (4-thiouridine)? X%, 5-H 2% -2+ (5-bromo-uracil) ¥+
5-0] & = -9-2}2 (5-iodo-uracil) ] 1%, =27 W7 (backbone modification) ¥ ™E3}(methylation)S X3
oh. WA E=g W (capping) @ 22 3" 2 5 WAS xSt Edo FxEA FFEe] = PCT WO
91/14696= AX Wz AU S7HA7I7] flete] Aud SuRIdeHEE s ow wAse WS
AABEAL Sl

el 2 AAZE FreA Edel FgEC A= v $E5SWE A5,428,149%, A|5,591,843%, Al

w7
#e

o
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[0012]

[0013]

[0014]
[0015]

[0016]
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5,633,361%, A15,719,273% % #5,945,527%+ E&tw 23 WS (palladium coupling reaction)& F3dlo] I
gud FEHAIEE WA= AL JAEt k. |l FdoA, A (nucleophile)ot LAitsieba
(carbon monoxide)+ I W 2] 5-9X]l| o]&7](leaving group)E X3sl=, HIFHZ A= ol~HE 2

opn|= FEAS A= Avd rEE e =l A,

digrEelobAlel ofgh el sl eI U LEETE ARAYE =S skt g WEe] ARSE o
skt PCT WO 90/15065 SeluFUetEe] 5 9 3'-wUdd] ¥ ) Ex 1 b3
(phosphoramidite), 23 2 X1 H @ o] E (phosphoromonothionate) /5= EANER
(phosphorodithionate) ﬁa?}% AR oz i oA-ARdA SYAwIULEHESE vEs WS
AlBFal gltk. PCT WO 91/06629i= RNA W= DNAES AT & e o™ (acetal)/ A (ketal ) ¥ AS
StozM Agd AT wEUAIEE Atoldl ety e 1 oo Ay aHE e (phosphodiester
linkage) S 7HAE L aFZEQLE =S AAeta glt).

g J§
ddslef= A

A2 HE 58

2 oage s dudel 597 WAE $eug A3en

o O
HN N
Py | H
07 >N
R"O o
OR' X
o} 7)ol

RO ~(Cll), R & o] Fo]AE FoRRE Hu;
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[0019]

[0020]

[0021]

[0022]

[0023]
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H *-cH HE‘L’J—E;"c HaC- C HaZ - C
- CHy  Hc-CHe  MECH

*
5, N AL
4 ol O G

*
::fﬁ*: @@@@@:“»@:» o;w
*

@ZD % @ EOJ g
T @EH%O

0OR*= oR:2 ORX2
*—ﬁ * * **\VOH‘/&C/
2 CH, HiC CH,
SRZ 2 2
o s G2 o ERE
CHy HaC CHs
L i S
L e c HaC' CH
2 M .
*_{/O * ] * 9] * 0 * 8]
oH ORx2 MH NHR?2 NR¥ER*E
M N MR NR>E
* * *_/< *_/(
_QNHH _?NHR’Q %NRXER’@ NHRM2  WERHE
A2
* 0 g NOH NOH 4 NORX2
-CH *_{ 15 *_/< -CH *
CH; CHy CHa

2 o]RolXE FoRRE AU (+= (W), AR R 719 23 A8S i),

ol 7]l A,

X4

R E BEXAgAY A8 AF LA(C-Cyp); EFZA(halogen)(F, Cl, Br, 1); UEH(itrile)(CN); HEAL
(boronic acid)(BOsy); JFE2EA]AF(carboxylic acid)(COOH); ; JFE2EAIAE o282 (carboxylic acid

ester)(COOsz); 12} oln|=(primary amide)(CONH,); 232} ©o}v|=(secondary amide)(CONHRXZ); 3z} oju=

X2_X3

(tertiary amide) (CONR R ); Z3E o} = (sul fonamide) (SO:NH;) ; N-¢A & Folu] = (N-
alkylsul fonamide) (SONHR ) & o] o] #|3= 7o 2R el ;
o] 7)ol A,

X2 X3

R, R 2 59802 EXSAY A3 AT LZA(C—Cy); FNd(phenyl)(CCs) 2 o] FR & O 2HE Ad
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[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]
[0034]

[0035]

[0036]

[0037]

[0038]
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H3; R ASE Ad 12 (R CH)olT, o764 R = Avle] Ael® Holn; FFZEAIAH(COH); FEEAAL
Sl 2B Z(COOR ), AA7|olA R = BAHAL} A8l AF F2A(C-Cy); 2 AZELZ (cycloalkyl) 2 0] F0]%]
= FogBE AUEn, of7oA R =R = (CHy),0l3, 7]61A] n=0-100]1L;

ol 71l A,

X¥ -H, -OH, -OMe, -0-%%, -F, -0Et, -OPr, -OCH,CH,0CH; % -o}x|%E(azido)E XEF3I o= A=A &+
TOoRNE AdEE

o] 71l A,

"= -H, -Ac, -Bz ¥ -SiMe,tBud X &3} o2 AFHRA &= FomHE MEln i,

7],

R'':= H, DNT 2 EZE25]0]E(-P(0) (0H)-0-P(0) (OH)-0-P(0) (OH),) = Z17e] 9& EFaht o]2 AT A
g ToRFH Adds

7],

R'O— o

OR' X = st2wAZ8 3 A (carbocyclic sugaranalogs), a-oF+=m @ ( a-anomeric sugars),o}b
Zhe] =~ (arabinose), AFYE A (xyloses) TE BAQ ~(lyxoses) 2t @S o|ulm ©(epimeric sugars),d &
22 Y(pyranose sugars), ¥t Y (furanose sugars), M= EZ S~ (sedoheptuloses), oFAEY A}
Al(acyclic analogs) % wE¥ #HEAZ=(methyl riboside)et & ofwo]d FEHQAIZ HAA (abasic
nucleosideanalogs) = X¥= 4 )T},

A7) 3MgtEo] 3'-EAE |t E (3" -phosphoramidite) & 5'-EgEAFo|E

o ©0
HN/“])LH,R o 0O A
HN N
A /UI)LH
. O o o
R0 o IR o N
HO—P-0-P-0-p-0 o
o X OH ¢QH OH
| OR' X
P
)\q/( \O/\/CN
76, mE HRse grld AelE A% )
B el SRHEE olsh 0L SHES Azsbs EE B4 EE £44 WS S SuunZuer:s
w okee Wz AE F o
2oy gok 2 el stE S AabskE W 2 Y] Wl o AakE 3EES AlE et

d FEoA, B Uy v
HAaE  IEed ofvls
aminocarbonylpyrimidine)< |3l
A &3k}

lo
i
E)
[«0
2L
=2

EZF R EAFE2H I (trifluoroethoxycarbonyl)Z 5-9 X7}
7132 -5 WAHE  opesErRddevd(C-5 modified
Ag ¥3sl=, -5 HAE ofngt2RdyEnd S Az WHE

o2 FEHAA, B ayge Av)o] EAsIA F7] -5 WAE olrestE2RdEvdy AlolioEr]o] A Z
E (cyanoethyldiisopropyl-chlorophosphoramidite)S WHSA]7]1 3'-FEAFZH|TE(3'-
phosphoramidite) S ®elats AL Ede=, (5 WAY ol tERdduY(C-5  modified
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[0042]

[0043]

[0044]
[0045]

[0046]

[0047]
[0048]

[0049]

[0050]

[0051]
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aminocarbonylpyrimidine)?] 3'-EAXFHHCES A ZsE= WHES AF3io),
T g2 FdoA, 2 Wge

a) 2719 EAstA 3] IS JHX= -5 WAE ol wrtE R dIgu|da} oM ELF F4E (acetic
anhydride)& WHSA]7]aL

0 O
HN N R
P | H
O“ N
DMTO— o
OH X

A7)ell A, R 2 X= Ar]e] Ao A gou

ojojx 7] F-x9] 3'-olAlHC]E(3'-acetate) & WHE7] 918t AH(acid)& AHEEte] 5'-DNT 71& Hwhstal

0] 0]
HN N’R
P | H
0] N
HO— o
OAc X

b) FEH|8]-o AFEFQ] WHE-(Ludwig-Eckstein reaction) ¥, WA a)2] 3'-olAlH|o]Eo] o3+ 29|
ZulE 7283 (anion exchange chromatography)Z 423)3}1L;

rlo
£
(o
iy

o) B8l FEE AL 5 WAR opleAlEndnuee] s adelE B 150 98 weldhe
A
(@] 0O
HN/ﬂtH/ﬂ\H,R

° 9 9 o
HOP-OB-0P0) g

COH ©OH OH

OH X

T
of,
L
ol
)

=

o Aud g A S8 folg AEE SEAwEUH=E Agetn, w3 A dobA B
ayrEdlobAl AP Qe = 1Al tiste] A=3HH & (biological activity)s F-odhes WAS 7HAE
TEULEEE AFet.

BEEe B WRel GEdY FREE A4 G5 B A © unel A TAsE A Asn
BF, ¥ we] 1 FRER @4uE 2o sAuHoAE ok Flolth, sk i, B wwe Y7ol
o) Aely A% e Eowgel Wel ue] xE & e BE Uk, WA 0 5EES U

FYAEE L gAAe dagel AgE S Qa1 dd We el i, 2o Anse it A5 KA
A EEG W g L BASS ¢ 5 o gelth, ¥ une Az vy g 2L BASE 4HA ¢
=,
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[0052]
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9

[0053]

i

wr

wr

g9 eS 3

pi
o

the"

alon
N

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

[}

[0054]

o
=

}ul(at least one)"

5]

ol%
Ebe (an aptamer)"oll T

"z
2]

e,

3L
s Y

KN
=

(plural references)

nok
H

o= AgHY. we,

14

gl

1 o)X (one or more)"¥} ATl

-
T

sht

ol
ToR
I
ojp
Do
Hy
X

ol
oF

ol

o))
<0

oro
1w =

}FA]

“*(basic function)7H

of AbEE HozZA, §o] "°F(about)"S
ThEe] Huighe] Al WA

2]

X
L

[0055]

Aol 2 e,

‘_
T

0

)

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

N

contains,

includes, including,

comprising,

S
B4 T4 (composition of matter)o] L AEE

Fo}(comprises,

EYS

gol
g]

4 (process), ®#H (method),

R
558 xgete

=
=

s
)
B
il

0

,A
o))

[}

o W

]

o
=

g]

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

1

m
=

containing)"

L
T

ok
3

A A AU WA E ] A

S

3}
3,

tol ™

S

Y H 7Y 2LE = (ribonucleotide) T+ TSA]F

B ofujg}

A2 (hypoxanthine), o} (guanine)

L
L

) 2 E]=(nucleotide)"

2] @ E] = (deoxyribonucleotide) B+ L

=
=

™

JE

=

o) $AHIE Lie}

i
K

al

0
™

T

o
i

=
=

i)
=

hyA
s i

shol

o], o}t (adenine),

ohet 2 el (e

=i}
=

2} (uracil), E]¥(thymine)

o
5

o], AlEAl(cytosine),

= =

=2 =

3‘1_]:

FAAE)

=i
=

B

3}3}HE- (compounds)
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[0061]

[0062]

[0063]

X1

RE —(CHy),R 2 ©]

[0064]
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H *-cH HE‘L’J—E;"c HaC- C HaZ - C
- CHy  H-CH,  MECH

*
i, N AL
4 ool O G

*®
::fﬁ*: @@@@@:“»@:» o;w
*

@ZD % @ EOJ ]
T @EH%O

0OR*2 oR:2 DR
*—ﬁ * * **\VOH‘/&C/
2 CHy HLC CH,
SR2 2 2
- s G2 o ERE
CH, H4C CH
L b
g e HaC' CH
2 G :
*_{/O % 0] * 0 - 0 * 8]
OH ORx2 MH NHR? NR¥ER*E
M N MR NR>E
* * *_/< *_/(
_QNHH _?NHR’Q %Nszp\xa NHRM2 — WERHE
A2
%" 0 gNOH NOH 4 NORX2
-CH *_{ 2 *_/< -CH *
CH CHy CHa

2 o]RolXE FoRRE AU (+= (W), AR R 719 23 A8S i),

7] A,
R BA9AY A8l A3 (C-Cy); &2 (halogen)(F, Cl, Br, )i YUEH(nitrile)(CN); H22
(boronic acid)(BOsy); JFE2EA]AF(carboxylic acid)(COOH); ; JFE2EAIAE o282 (carboxylic acid

ester)(COOR )5 12 o}l =(primary amide)(CONIL); 2%} ©oFu]=(secondary amide)(CONHR ); 37} ofw=
(tertiary amide) (CONR R); % ¥ olu| = (sul fonamide) (SONHs) N-¢A & Folu] = (N-
alkylsulfonamide) (SONHR )& o] F-o] x| o 2 5E A8l 3 ;

o 7]l A,

X2 X3

R, R 2 59802 EXSAY A3 AT LZA(C—Cy); FNd(phenyl)(CCs) 2 o] FR & O 2HE Ad
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]
[0082]

[0083]

[0084]
[0085]

S=S4 10-2185779

ga; R Had WY we R CH) oI, o714 R= Avlel Ael® olm: s AIAHCOOH); FHE A
Sl 2B Z(COOR ), AA7|olA R = BAHAL} A8l AF F2A(C-Cy); 2 AZELZ (cycloalkyl) 2 0] F0]%]

B osyE Ay, oA R =R = (CH),0laL; o7]e]A] n=0-10]11;

ol 71l A,

X¥ -H, -OH, -OMe, -0-%%, -F, -0Et, -OPr, -OCH,CH,0CH; % -o}x|%E(azido)E XEF3I o= A=A &+
TOoRNE ey

o] 71l A,

"= -H, -Ac, -Bz ¥ -SiMe,tBud X &3} o2 AFHRA &= FomHE MEln i,

o] 7)ol A,
R''"= H, DNMT 2 EgZ Ao E(-P(0)(0H)-0-P(0) (OH)-0-P(0)(0H),) T& 2R gL 33l o2 AshE X

Qe FoRtE Ay

o} 7]l A,

v

R"O 0

OR" X = JlzwAlgd o $AM (carbocyclic sugaranalogs), a-°}=™ % ( a-anomeric sugars),o}
ZHH] =2 (arabinose) 9} 2 o 9™ H(epimeric sugars), AL Z=(xyloses) T A2 ~(lyxoses), &=
22 D(pyranose sugars),Fet=2 2 F(furanose sugars), =3 EZ 2 = (sedoheptuloses), OFAIEE FAHA
(acyclic analogs) % g ] BA=(methyl riboside)®} 7 ouo]zd FEZHLAE FAFA (abasic

nucleosideanalogs)® X|3+2 4 Qit}.

o AN, 2 I 7] dnkle] ke

rr

a9 4e AFH:

O O
HN N/R
Py | H
O N
Rllo O
? X
)\ P\ ~_CN

N/

o71e14, R, R'' B Xi= A7lel Aeld A3t dek. o] Awkde] sgwe s GAol o LYnirEHer
= Wze WAE FEAeA=e Al f8sitt,

E e FANA, BowEe o] usel B3E w239 92 AT

o O
HN,JEIF/H\H,R

100 oy
HO=P-0-p-0-P- o

OH OH O©H

OR' X

3714, R, R' @ X A7]o] Helg AF gl o] AukAlel IR FAA A o o7 a1 O
= U2 WA wEUoA =] Al f&3tt.
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[0086]

[0087]

[0088]
[0089]

[0090]

[0091]
[0092]

[0093]

[0094]

S=S4d 10-2185779

vl ARgE ZomA, o] "(-5 WAE JtEHAom =92 (C-5 modified carboxyamideuridine)" =
"C-5 WAE ol 72 R I (C-5 modified aminocarbonyluridine)"e 7)o YeEd (R) FEES X
sl ol2 AFEHAE v e -5 X FFEEA I =(-C(ONI-) ¥AS 7HAE EdE 2.
C-5 WAE Ft2HAolu =g o U.S. Pat. Nos. 5,719,273 2 5, 945 527%%t ofug}, "o}
A8 2 TFEH LE = (Nuclease Resistant Oligonucleotides)"#E AEoz 2010d 12¢€ 14UA=

© ovlE hEdWs 61/422,957(1957 )l ZIAE = AES 2F}IH. diEAA -5 WEE v
& 5-(N-¥lE 72 E A oln| =)-2' -] 2 4] -2 H (5-(N-benzyl carboxyamide)-2 ' -deoxyur idine) (BndU), 5-(N-#12
Ft2E Al oln =)-2'-0-W & $-2] H (5-(N-benzylcarboxyamide)-2'-O-methyluridine), 5-(N-¥lZA7}ZEAJo}n|x=)-
2'-ZF 2 297 (5-(N-benzylcarboxyamide)-2'-fluorouridine), 5-(N-o]A{EFIZEAJolu]=)-2'-T]2A]-$-
2] (5-(N-isobutylcarboxyamide)-2'-deoxyuridine) (iBudU),  5-(N-o]ARd7l2EAjoln|=)-2'-0-wE& -2
(5-(N-isobutylcarboxyamide)-2'-0-methyluridine), 5-(N-o] AF-g 72 HEAoln =)-2'-ZF @ Z-9-2d (5-(N-

e

£ T
o (ople 2 O

isobutylcarboxyamide)-2'-fluorouridine), 5-(N-EgElr| =72 B A|o}u| = )-2"'-T] -2 A] -7 W (5-(N-
tryptaminocarboxyamide)-2'-deoxyuridine) (TrpdU),  5-(N-EHE}H] =728 A|oln|=)-2'-0-H & $-8] H (5-(N-
tryptaminocarboxyamide)-2'-O-methyluridine), 5-(N-EHEI w72 B A]oln=)-2'-Z 2 0 7 -] ] (5-(N-

tryptaminocarboxyamide)-2'-fluorouridine), 5-(N-[1-(3-EgWE8UYZF)ZZL |72 FZAJoln|=)-2"' -] 2 A]5-
g ZF&2g o= (5-(N-[1-(3-trimethylamonium)propyl]carboxyamide)-2'-deoxyuridine chloride), 5-(N-4=
g g2 8 A oln| = )-2' -] 2 A] 98] (5-(N-naphthy lmethylcarboxyamide)-2'-deoxyuridine) (NapdU), 5-(N-1}
el g yt2 B A ol =)-2' -0-1 &l $-2] H (5-(N-naphthy lmethylcarboxyamide)-2'-O-methyluridine), 5-(N-4}=
g2 5 Ajoln =)-2'-5F 2 2 9-2 T (5-(N-naphthylmethylcarboxyamide)-2'~fluorouridine) & 5-(N-
[1-(2,3-Hato| =5 Az ) |7F2 F A opm] =)-2' -] S A -9-2] T ) (5-(N-[1-(2,3-
dihydroxypropyl)lcarboxyamide)-2'-deoxyuridine)& ¥3+3lc}.

Bue BHom Bd JAHe] i (-5 WA oA Y] 54 d 9 GFERe of
[e]

&l
et 371 k=l 5 -EdEadelE ¥ 3'-xAaxdutE 8O0 ¢, AAld 1-590 7]AE ] 9L

B

I

OH

S-(4-FFeEildotn| It B d)-2" -t S A -2 d

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

o O H
HN N o
P | H
0~ 'N
ooy

S5-((R)-2-F=2Fdrdoln| =721 d)-2' -t A 9-2| ¢

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

';l
ooy
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[0095]

[0096]

[0097]
[0098]

[0099]

[0100]
[0101]
[0102]

[0103]

[0105]

[0106]

[0107]

[0108]

omn
1]
Jm
Qﬂ

10-2185779

5-((S)—F=Fdvgolr] w72 B )-2' -t S A 9-2d
(5-((S)-2-Fur furylmethylaminocarbonyl)-2'-deoxyuridine),
o o o

0~ 'N
oy
OH

5-(2-(4- 2% ) o Fobr] b 1 )2 0] 4 $-2] €

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

5-(2-(1-(3-olxE-dl ol t}Z2 d ) eolr 7t2 R d )-2' -t S A] $-2|d
(5-(2-(1-(3-Acetyl-benzimidazolonyl))ethylaminocarbonyl)-2'-deoxyuridine).
Bdo 71A18 -5 MAE 99 34ex HAL Il 2'-91% I WA (2'-position sugarmodification), <
AAEFE o}lFl(exocyclic amines)dl A WA 2 4-E] Q-3 Y (4-thiouridine)d] 23 S37 ©hE = <lojg]
oz A 4 T},

aR A7) SREEe] ASste 9, odE Eo] AT oR & st

=d #HeAY wgdE Aolth.  FAEgH R LUl Ao o WE2A Tol =9Ho] Uth(Berge et

al., "Pharmaceutically Acceptable Salts" (1977) J. Pharm. Sci. 66:1-19).

dE Eof, Wk A7) 3ggEo] 2o]2A (anionic)o] ALy, SolLo] H 4= 9= Z87|(functional group) (S
=

o], ~COOHE -C00 7} 2 4 )& /M, 9 Addh goleo

nlo

ol2o] o Na B Ko} 2e dZE] F& o2, Ca P Mg o 2L dZE] B3 DAY gL thE goe
S 2E3I, o2 Xﬂ?ﬂ'ﬂ‘: AL olyt. HAZ f7] o] o YEF ol (F, NH4t) ¥ X3H dn
¥ ool (olE Bol, NER', NR, NiR's, NR')E Zesh, ol A@EE Ae otk gislel 44dd A
3y gdRE  o]lg d+=  o€oldl(ethylamine), teogolwl (diethylamine), [=PARSEER-IFSIORS)|
(dicyclohexylamine), E#og&o}tl(triethylamine), FEo} (butylamine), o|g @ t]jo}dl(ethylenediamine),
o ekZ-o}dl (ethanolamine), TloekSoll(diethanolamine), 3| ¥ 2]& (piperizine), W& o}dl (benzylamine), ¥

Jdldo}dl (phenylbenzylamine), =¥ (choline), "|&F% (meglumine), ¥ EZME}Y (tromethamine) ¥4+ o}
Yz, #A(lysine) 2 ol27|d(arginine) ¥} #& oln:=A(amino acids) SZEE FHE ASo|tt, dwAQl

47 QFRE o]l ez NCHy), ol

+
Wt g7] kgl ol e (cationic)el At Foleo] B 4 Q= A71(AE Hol, Nt N, 7h 9 F 9

il

(hydrochloric acid), BE3<AAH hydrobromic acid), Q2=3+ A2k hydroiodic acid), #2F(sulfuric
acid), o}sHAk(sulfurous acid), &Ak(nitric acid), oF&Ak(nitrous acid), ¢Ak(phosphoric aicd) ® o}<lAk
(phosphorous acid)2.25-E f#ld AES 23, o2 A= AL ofYr.

)8 T, de AAW goleoE WE 4 k. AAR /] ool e a9 Rk @
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[0109]

[0110]
[0112]

[0113]

[0114]

S=50l 10-2185779

- §7] ol de sl fU)Ab 2-olA|EAMIRAN(2-acetoxybenzoic acid), OFAEAF(acetic
acid), olx=zZHH(ascorbic acid), ©FA&FEZEF(aspartic acid), WZEAH(benzoic acid), @’E@%{}
(camphorsulfonic acid), AI'g4H(cinnamic acid), A|EZA(citric acid), olHlEXH(edetic acid), o|ett]dE
2F(ethanedisulfonic acid), olgd#EL  ethanesulfonic acid), FrtE2F(fumaric acid), SFIZFELF

=2 57 =

(glucoheptonic acid), SFZ4F(gluconic acid), =F YA H(glutamic acid), 8] F2F(glycolic acid), 3o
S AT Y2k (hydroxymaleic acid), sto]=FA|UZ e J}= &2 A (hydroxynaphthalene carboxylic acid), ©
E]22t(isethionic acid), BEXF(lactic acid), BEHFo]>4F(lactobionic acid), #F$-Z4F(lauric acid), &
dAH(maleic acid), @Ak(malic acid), ®¥kd#E Ak (methanesulfonic acid), ¥224F(mucic acid), &dAk(oleic
acid), =2Mk(oxalic acid), Zv]EXH(palmitic acid), EAk(pamoic acid), FHEEIXH(pantothenic acid),
Hdol A EAF(phenylacetic acid), 3H|dAEAH(phenylsulfonic acid), 23 4F(propionic acid), I|FHAF
(pyruvic acid), 2#]d4k(salicylic acid), Z=Ho}ZA(stearic acid), ZA4F(succinic acid), A3dit
(sulfanilic acid), EFE2EEAH(tartaric acid), EFWAEA(toluenesulfonic acid) % e Eik(valeric
acid) 0 25E FoE AES T3, o2 ASdE= A2 ofyrt. AHEg 124 (polymeric) F7] &0l
9 d& 3719 aEAE A(polymeric acid): BdAF(tannic acid), 7FE2SEAWE AEZ 2 > (carboxymethy!l
cellulose) 2R H Fald AES Egsly, ol AFEHE AL olyt,

=,

‘I.,

g s B 3, 54 sk o a2 £ 225 o dEHE T3

28 17 EH LBl =(oligonucleotides)d A=

d oA, B e HAE SuFIFULEEE AZs] sk, Edd JAE WAE FEHANEE
dEoR EE U WAE FEdoAs H/EE AALdAYer AU FEHAESY A A& e
S AFdit. Y uYSAFEEA =Y AEdtE P4 B2 A oA BAAEQA dolth(dE
o], FxaA R E3Eol = 8 Matteucci, M. D. and Caruthers, M. H., (1990) J. Am. Chem.
Soc., 103:3185-3191 #i1). Ry Iz A o & oA h(dE S, FEEA 2o
Z3ly]o] 9l Scaringe, S. A., et al., NucleicAcids Res. 18:5433-5441 (1990)E #==x). A7]o] A=3F v}

Sh gol, EaEehltEE S FHol O SenpZAeEs Yo WAe FIaesse] A &
v, Edxaselet &4 4O O LuwRUcHs ume WAR FRAeA=el Agel f8
g(es 5o, 474 o AA7E FxEA 2ol Fdol 3= Vaught, J. V., et al. (2010) J. Awm. 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+%).

o] ARgE ZoRA, SElawIdeE = #Hste] AbgE w o] "®ASITHmodify)", "W

(modified)", "W7 (modification)" R AL o9 MPL SAFIFUQLE| =9 479 FAALE FEHL
= Q7(&, A, G, T/UE 0O F Aok g7t AdEAH o2 A7]= FEULEES] FA B JAHE
AdE oujgtt. ofw FHoA, WAE FEHULEHEE SIFIEULEHE FEHOA AFTAHS Fog).
BotA el WAL &7 W7 (backbone modification), Wl®3}(methylation), ©]A&¥7] o]AAlE]W (isocytidine)

9 ool&Told (isoguanidine) T3 & 5old A7 x9S EFE + 9 W7 =3 744 (capping)
e 3 g5 WMAS 23S . g8 WA AR s e 0’2}9] AAgH oz A7)=

|
ZYQE|=9] X3}; o2 Eo, vAd3s A (uncharged linkages)S 7HA&= AE(dE Eof, WY EAF Yo
E (methyl phosphonates), XX E#]o|~H Z(phosphotriesters), XX o}u|djo]E (phosphoamidates), 7}d}b
W o] E (carbamates) %), A3} ZAd(charged linkages)S 7HA+ AE(AdE 5o, IEIAXZE|QoE
(phosphorothioates), XX 2T]E]Qdo] E (phosphorodithioates) %), AEZ#o]E (intercalator)E 7}A&
RAE(AE & O}ELE] (acridine, €&t (psoralen) &), ZA@olE (chelators)E X ¥t AE(AE 591,
=3 (metals), WA TS (radioactive metals), % 4x(boron), 2F3FA &< (oxidative metal s) ), &g o]
B (alkyl ators)a ¥3ete AE, U HAR AT (modified linkages)S 7R+ AE(AE . o3} o)
&l Ak (alpha anomeric nucleicacid) o)JJr 2o AHwEH L E = (internucleotide) WAS i?}% + St}
tEol, 72U EHE9 ‘joﬂ AR EAskE d9¢ ste]l=F47](hydroxyl group)= F7FAS yrEEl
B e 34 AA A F7E4 < @%L% wE7] 95te] L2¥Uo]E 7] (phosphonate group) FEi bl
7] (phosphate group)® X3%A}; %S B3 7](standard protecting groups)® HIZHAL}; &Al3 L
th. 50 9 3" wdhe] O 7| QAASE AL, ofwl, ¢k 1 ulA] oF 20709 ®aA dxe] fr] 7P
ol A oF 10 WA ¢F 80 kDa WY ZEjoldA=FZ(PEG) &, o2 FdlA <F 20 WA oF
of ZE eI F Y B UE A5 B A7A AESA e {4 S99 X3dE

=
=
3L
-

N 4 4
o,

f@m
do 41 ¥ M fo

)

RER:
Y0 = AL
54

=
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[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

S=54d 10-2185779

ZYFEeEEs T3 2'-0-HE(2'-0-methyl), 2'-0-<4&H(2'-0-allyl), 2'-0-°1€(2'-0-ethyl), 2'-0-Z =&
I (2'-0-propyl), 2'-0-CH,CH.OCH;, 2'-ZF 2 2-(2'-fluoro-) TE 2'-olA % (2'-azido), 7IEEAIEE o H
AbA| (carbocyclic sugar analogs), a-°}x=™ T (a-anomeric sugars),o}etH]=2~(arabinose), XY=~
(xyloses) =t AL 2~(lyxoses)9t &2 oy F(epimeric sugars), ¥ 2t =22 T (pyranose sugars), ot
=9 2 S(furanose sugars),AEFEZ QS ~(sedoheptuloses), o}A1ZF8 FAMA| (acyclic analogs) 2 Wl ¥

B A= (methyl riboside)o} 22 ojW|o]z] FZF#| A= FAFA (abasic nucleosideanalogs)E ¥+, I
Aol dukx oz FXEo] 9= FH 2 (ribose) & YA #]H 22 (deoxyribose) B2 A & el (analogous
form)E 23 = vk, AV]el AFe vpe} o], s E= 1 o] EANTAHE AS hijbAH
A%7](linking group) 2= X3d 4= vk, ojgfgt tijbA <l AdV= FHES 2338, o7 Exdo]
B P(0)S ("El2olo]E(thioate)"), P($)S ("CIEl2olo]E(dithioate)"), (ONR ("obv] o] E (anidate)"),

P(0) R, P(O)OR', CO X CH, ("ZEo}lx S (formacetal)") 2 Xgsn] | o7|o|A] 7}7}o) R Ome pe =g

Hog H = Aulror JHZ(-0-) 2%, oldH(aryl), ¥¢Ad(alkenyl), A EF2YZ(cycloalkyl), A|EF=E
A (cycloalkenyl) =& oFZFd (araldyl)S 3l X3 = v X388 dAC-Cp)oltt. Z7Ze2H

= ye BE A3 Y dav glvh. 9, 79 2 IAYudy §AF FEHY AFS G & 5], ZFov =
=2 (polyamide backbone)®} £ Uitdl =2 Fxd F Jorn= HF AHES AAsteEd 4318 +
ATH.

kol EAgchd, wEHLE S Fxof g WAL Z2ve ZH(assembly) H EE Fo| Ho4=d 4 9l
FEHE =Y MEde H-FEHLEE i o3 TuE 4 Jdut. ZYFEELE =+ ¥A A (labeling
component ) ¥}9] Aol e} o] 3 Fol ¢ WAHE 4 9Tt

Bo] Abgd AomA ";A(nucleic acid)", "SHLFIFHULE = (oligonucleotide)" ¥ "ZYFEHYE =
(polynucleotide)"= FHHSE =S ZE|mE AHeh=t] Fdowdts o= A1-&= ™, DNA, RNA, DNA/RNA 3}o]H.g]
= g o]yd FRH i v S IFEULEHE 2 ZEYFEUEEE s, 7oA doJe] $X

=
e HAE xEn. 8o "I EHE", "=
FAHETE ol Abg-y AT ZE(triple-helical) A=
QEEE &o] dEHEYE o A gojolnw, 7
= YEHRl wEHLHEY EwE EFeARE, 4] &

e FEHSE= wejol] ek vhgFd A Ee
_‘I_—rELivﬂoE]\:" U] "sﬂ/\]-"o 0]

==
K3

o A gdaiEdens o ¥
2w

i

2o K
r&’L'

QE]=(at least one nucleotid
7} HAHAY BARA &S F

o,
o
>
>,
oo
i,
pou)
o
fu
R
)
24
lo
= g
o
(@] FUIO
oN
o
2
oo
Iy
e
H
ol
T
(g 1o
rin "
il
2 é

o
_|O{
r>~
2
R
o
1o
1o
5
rl

td
|
5
rlr

¥, & g 2 oo m_vi_
e
o J%

ul
rir
Py
tlo
T
ful
=
rr
e
>
=2
B
o
ol
T
£
i)
=

T
s
td
frt
» 3 o
|
)
to
Auj
(1t
it
e
o,
_\1

b (SOMAmers) & A 237 93, 2o 7]A
/e AdAH o AYE FEU2

9 avbdE So06) ZAE A% ge AwA

ox.
i,
4

Ll

v

to
>

(1t

il

L rlo
f

o

fru

i

re

T

L

i)

k=]
A=
H} %

Ll
2 3
o [—O
>
(1t

%
)
P
>
oo
o
ol
rr
ol
.
tlo
N
>
)
2
4
ol
-
(ol
2 o
—_l
o
N
L=
fuj
=

o o oE O

Yol A& Aoz "a;A Z3F=(nucleic acid ligand)", "4EFH (aptamer)", "ZAvFH (SOMAmer)" 2 "&
A <, St vl-ARIEA o w2 Ve dAHS Hohed dsudtdon A}
gk 282 qAd Adsle A, 34S Fudo® uiteE 3, 14 e 249 Vv 24
o7 FAI WEl= A, (A AAA (suicide inhibitor)e] ZA$-olAel Zo]) E A

A, i 1A49% ge Baks /\}010 k—% J—lo] o}yﬂ st AL zIeh}, o2 A%y
1

o
i
7’\1.

rae T
-

Ll
o
N,
ol rlo
=3
2
Shd
_|>i
rlr

o
o

%oy o

5

to -z 510 i)
N )
N

N
>
2
o
o =
rlr
=
2
Mo o r
X
o
iy
e
n
2
%0,
rlr
o
B
Ml
A
4r
o it

£
Fﬁ—pr}:’,_u
o g B
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o
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N
-
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1o
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=
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e
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2ot
i)
o
&
i
o
B
oo

N

fru

4

i)

HE

)

i)

Ay g

Ko
-3
o F
e
(i
=
_|Zi
2
=
ol
£

)
o 2
o, L
ORI
S
o
N,
o
fx
il
M,
(ot
i) :
o i olN
o,
T
o
R

& E r}q’
_o‘g
ol
X
o
%
>
o
)
i
tlo
e
N
do
ol
92
ofN
N
N
(i
N
ot
JE
o
JO{
w

T i oy
p‘L

==
o
Fe el Slstel e FuEY EREE

=2
d
poy
Lo,
g‘L
Q.
=5
Y
M
2K
o,
o
o
N
)
B
Y
=
s
poy
tlo
e
i
ol
0,

|
N
|



[0121]

[0122]

[0124]

[0125]

[0126]

[0127]

[0128]

iyl WS EFert. HshA e Fre] wAlolARE, o] FHoA 179 A gk StERe ]
Eo]d A 2132 (specific binding affinity)" dRtH o E3E T MEZoA Ao & v-24, 4
ol Ahshs ARG o %2 Ao AstHow A9 Ao Adst= AL ondn. "stEket, "avpmt
T I PR 5 wEUEHE ADS 7= g4k B2k @ g e Fo] SAAEY. "t
Hhs ool HAHE o wEULHES 29 5 3l "STER = = o)l Ed A AlES TRt
Mz U dErs 4y bE o wEdeEES JHE g v fEb= DNA E= RNAY o laL,
G 7, olT ZhEd ¢ A, B ol bH B AT tE 998 23S g G

o] AlgH AomA "Antw(SOMAmer)" Ty =¥ o Z-golE WAHH el (Slow Off-Rate Modified
5 S

e HE gEE gt anis YR ox-doEE e g

H oz E 2y 3
5 wEoU7] Y3 W olgte A& v FASIHE A20090004667 0 7] AHE S dE SELEX W o=
AbE-5le] w5l 4= gl
2o A8d Ao=2A, "dWA(protein)" "HFE =(peptide)", "ZHZHE = (polypeptide)" FEe "HFHE=
El= ) ol | 3E = HE=E

@A (peptide fragment)"¥ Foojz2 AFEHET. "AAH (purified)" Z2|F A==
GHE olnt MEo] doR= AE, 22 e AEXE XA R TFYULZHEY HE EF(cel
material) 3 EE 8 FdE W sl dA Es o

e getzde Addon waax vl

A
s
vl
il
to
a2
g
av)
= r
i)
o fo
>
i
_LL_4
(o
fr
e
i
ol
X
&
Y
g;
Lot
2
)
(o
fr

SELEX

8o] "SELEX" % "SELEX ¥} (SELEX process)" dwkd o=z (1) oF o], w@iido] gt =2 ZAgg o=z
Astsls v Ao w g5 Exlol Jaztgsts kel Ay (2) AR dAkEe FEo 2SS A
=l EdolM Hosuggoz AlgHEY, 7] SELEX 34 54 F3 Ex £ dlo]entAdd gk we I
sHE S 7= gEHE dRlsked AHgE S T
SELEXE= dtd oz kel SREH 88S AFsta, 33 A (affinity complex)E 3171 93t ¥
st 24 B $HEH EFES AP, AFeHA @2 $HEHD Mo rFYH W EIAE FHE)
i, A7) R BEAZRFEY AAS EEeta dElsta, v dARS AgAsta, 5A dEH AEE gl
dEMH e HEHS 9 syl ek v Bt E XEE 4 .

5,475,096, entitled "Nucleic Acid Ligands."& Z). A7) SELEX AL 17le] 143 Ff4oz ZAgst
o YEE obde}, A A4 HlERAoR A¥ste dEHME wEHR ARRE 5 Adu(dE 59,
U.S. Patent No. 5,705,337 entitled "Systematic Evolution of NucleicAcid Ligands by Exponential
Enrichment: Chemi-SELEX."& #%).

Sol, " AA H(in vivo) SRR Ev= Fdw

A" FEYHE FEAES EdslE SYPuFEUoH=E Adgean JE n
5,660,9853 7]AlE o] UTH(U.S. Patent No. 5,660,985, entitled "High Affinity NucleicAcid Ligands
Containing Modified Nucleotides"). <F¢] w]=* 1H S A)5,580,7375 = 2'-oln=(2'-NH,), 2'-ZF %

2(2'-F), 2/=Ex 2'-0-1E @ -0Me) = WA 3l e I ol wEYQEE=
SEIHE JAIE Yot mE, nF 2GEAME A200900985495 = F4H Eg
#ab glolH el @ SELEX @ YSELEXelA el 171e] &5 sjAlsta TH(
PublicationNo. 20090098549, entitled "SELEX and PHOTOSELEX").

Hl
off
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[

of
u i
[

il

iy
X‘E I_,«I

b wg Soly
55 542 7

.S. Patent Application

oo

o J

SELEX:= HEgh gt QX-HolE EAS 7HA = e E ddlst=d ARgE 7 ok, 1 AA7E Bedo Hx
24 SgEel e, "dE S E-HoEE VA= tEMRE RHEY] 98k B tolgks AES w5
3 A|20090004557%. = EA EAe] AR ¢ de e E vHEY] 99 &4E SELEX WS JRAISL Tt
aRE 77 24 EAREE =® 823 £55 /HHAE SEH 92 FGEHE AAsr] f1d W] A
ATk, A7) WHe 24 Ao $HEY EYES JAEFA7|, A2 A Ao dojunF shal,
=¥ 2X-YolE % Y (enrichment process)e T3t AS X &I, o7]oA wme 3 £=2& 71X
v A-EA B3dAE BEadEe] AgAdEx g ubd, =3 BE £EE K E B3AE ag2 A9



[0129]

[0131]

[0132]

[0133]

[0134]

[0135]
[0136]

[0138]

[0139]

S=50l 10-2185779

F7HH o R, 7] HHE FEE S Z-EolE Aes Ve tEE eV A R A £3E] A
HAE FEULE=e AMES ¥330H(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] &9
52 O AA) FzxEA B FgEo] ).

"®H (target)" T "¥H EAH(target molecule)"= E-AoA dito] ulshzE whxom 22T = 9l ¢
oo eSS watt. xA X oy Al glo], @A (protein), FEI=(peptide), H4k(nucleic
acid), ®3hE(carbohydrate), A& (lipid), ©3F(polysaccharide), BEMA(glycoprotein), Z2E
(hormone), <& (receptor), @& (antigen), FA(antibody), HlolzlA(virus), YA (pathogen), A4 =
A (toxic substance),”]d (substrate), WA= (metabolite), o] B} AR (transition state analog),
BZAA(cofactor), HAA (inhibitor), <FE(drug), U= (dye), FFEZ(nutrient), A&AA(growth
factor), A&E(cell), Z#](tissue), V] LA AF3 AES U9 = 9 FY vk AR
dejol #hA e AETH wE7)(effector)7} A mA o] & 4 k. 9] FA7|9] FAESE BAO
E g Advk. 3HL E=9 347 A4 3he] Asage vk e AVIE & gk ojw wA o
= EAL 3 g A g-o QlojA, dE Eo] ofux=At Mol Aug W3}, o3}
gko] Al (disulfide bond formation), =&|=
(acetylation), <14Fsh(phosphorylation) Hx AdHo =2 Fxo] AFAHS WASHA v BA 279
3 e ol g 7 i WA e
"EA A e g gEH e A%E T UEA(multimolecular) TF2| 3+ e EiE=
Fol BA MEeltt. ":mA FA" EE "ZA"S E oY aug #x AEE et iAo JEHEQD
SELEX #Hg9] FdL = THE3WME A6,376,1905°] 71A=e] Ith(U.S. Patent No. 6,376,190, entitled
"Modified SELEX Processes Without PurifiedProtein.").

M

O
O

L
:3

i
e

)
2 X8

5513 ¢A

B ageA ATEE shEe] A S AT RS 2Edo] At o ZlE 9/EE thE & dEil
HHES B I AN AEEHs F7HEQ SE] S &olatl syl st A9 WA o R WA R/
Av Azd F Aot

LA 1S FaE sl o FIHelA, g7 EAGA EYSFLRAEAINZRIRE -9l HAH 7
Yt oplg whgA7IAL, 7] -5 MAE opvrtErdyendS Fedtows 2 el (5 9A W
A o=t Rdyluds A x5t

ofwl FReA, 47 EYEFerdSAtER I Yrde 8]

S s BEe TP o2 AREA 9 siRe] FomiE AuH, of7ld
*X& -H, -0H, -OMe, -0-¢™, -F, -0Et, -OPr, -OCH,CH,OCH; ¥ -olA =& E3sh o= A=A s o
2HE AEE 5, 7] 4

v

RO— o

OR" X = JlzwAlgd o $AM (carbocyclic sugaranalogs), a-°}=™ = ( a-anomeric sugars),o}
Zhe) =~ (arabinose), AFYE A (xyloses) TE BAQ ~(lyxoses)?t #S o|um W(epimeric sugars),d &
9.2 PF(pyranose sugars), FFx=9 A F(furanose sugars),NEFEZQ ~(sedoheptuloses), oFA1ZFE HA}
Al (acyclic analogs) 2 ®WE g BA=(methyl riboside)®} Z& ofwo]zd FEHLAE FAMA| (abasic

nucleosideanalogs) @ X34 4= vy, oWl FEA], 7] olul2 2] RNH,9| 3}3HES ¥t o2 AghE
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S=54 10-2185779

S TOoZRE MeFa, o7 R ~(CHy),R 22 o]Fojx|= Fo2HE AL, R &
% * oy *
%* ne-B®  heB Hpe j d é
Hi+EH Lo i el
S, HeoH;  HEEH,
5
f‘* 5 i i
= . * *® o Q R¥4
Q & W b <\ &J
*
* * / ¥
Sty el N “ A /f“[ Sl
* -* * * H
I W e /;‘ S H} ¥ NFO
CIo GO Q0 CO Ul UL
* * 0 * *
T e R e E M Ot
\l <) SR
e P - HJ o
. | *
OH OH OH
*_C’ * *7% é O
Haz CHy HiC' CH, H>'=
OR*<E oR2 ORxE
*-E{ * * *"av.o.‘/ﬂ.[r’
2 CHy HaC' CHy
*—CHSERXZ o B2 SRR
CH, H.C CH,
=] F?:%RAE R&sz
+ N % Mope Mg
¥ %
= CHa HgC CHa
0
% 2 wm wmpt #
OH OR<2  NH NHR?®  NR*ER<
52 NRXE
*_{N *_‘?N * w_ R % il
NH. NHR2  NRERe NHRK2Z  WERA2
0 0 JNOH NOH z?‘ RE NOR2
*-cH e ® % " Een *
CHa CHa CHa
[0140]
[0141] 2 oo]Fojx i TowHE HuHu(+: (C), 27| hF R 719 F3 A4S ey of 7oA,
[0142] RX4—‘C“ EXEAY Ag AF LdZA(C—Cy); E=EA(halogen)(F, Cl, Br, I); YEZH(nitrile)(CN); BEAL
(boronic acid)(BO.H,); ZFE2HA|AH(carboxylic acid)(COOH); ; ZFEEAIAE o 2H Z(carboxylic acid
ester)(COOsz); 12} o}n|=(primary amide)(CONHy); 23} o}v]=(secondary amide)(CONHRXZ); 3z} oln =
(tertiary amide) (CONR R % Fo}u) = (sul fonamide) (SONHs ) ; N-oF7) <2 o)) = (N-
alkylsulfonamlde)(SONHR )i o]FojA = FOoREE Aeyar; oA,

_20_



[0144]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

S=54 10-2185779

RY 9 RPe =eimoz RAmAL A8 A3 27(C-Co); 51D (phenyl)(CC) 2 o] Fojx|= FozBe A

aa; R AgE dd 12 [R GH)olI, 7oA R = 7]el gel| Aoju]; F2EAA(CO0H); 7FEEA

~

b ol 2EZ(C00R), o7l A R = BAEAY 489 A7 FL(C-Cy); 2 AZF2L (cycloalkyl) & o] F
oA ForRE AuHM, o7 R =R = (CH),0]3, 17]e]A n=0-100]c}.

54 7>, 7] ol

rx
i)
fa)
rr
w
)Y
O
5
=
D
=
=
=
=
<
)
=
o]
>
©
o

T4 1& FaFE she], E ddge mek 7o EAEtA Aol dEr o AE RIS R R I AT VT E
(cyanoethyldiisopropylchlorophosphoramidite) 2} 47| C-5 WA H olnwrl2w dygn)dS WkSA]7)a, 3'-
X2~ F2HH| Y E(3' -phosphoramidite) & ##sh= & Edshs (-5 MAE ofnw7t2nd sgnde] 3'-X%
YT ES] FAAWHE ATect. oWl FHA, 7] -5 HAE o =FtERdIEnde 7Y FxE
7HA ™ :

o o
HN N R
P | H
O“ N
DMTO— o
OH X

a) @719 EAstelA shrlel S A= -5 WAE opvkvtErdylguda} opAEL B

it
—~
o
I
D
@
=

o o
HN N R
%)j)kH
0N
DMTO— o
OH X
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[0155]

[0156]
[0157]

[0158]

[0159]
[0160]

[0161]

[0162]

[0163]

[0164]

[0165]
[0167]

[0168]

[0169]

E=0d 10-2185779

omn

oo al7] Fz2e] 3-olHElolEE WE] Aske] tHacid) o] aked 5 -DNT 71 E Avkal,

0] 0
HN N~ R
P | H
0] N
HO— o
OAc X

b) FE=H]3]-o] A47EFS] WhS-(Ludwig-Eckstein reaction) §, @A a)2] 3'-olAlEHo]Eof| thd+ Lol wd 3
ZulE 783 (anion exchange chromatography)Z 4238)3}1L;

o
M
A
ol
rir

©) 871 F2E AL -5 WA oheslEnduuue 5'-Ee ol E EE e o
A

o O
HN N'R
N .
g 85 o
Ho—F|>—o—P-o—F|>—o o
OH OH O©OH
OR' X
S X33k, -5 HAE olnytErdIEn|de] 5 -ET X AHo|E9 FHUIHS A F STt

271 AHgE d71E 33 olls 2 olm AFHA P wozFE AdgdEu. oW FEAA, 7] 47
= g@d(pyridine)olth. @A aolA AlEE AL fFZZolA|EAM(dichloroacetic acid), ET|EFZZNE
/‘J(trlch loroacetic acid) % 1,1,1,3,3,3-#ALEFQ2-2-Z 2 %-2(1,1,1,3,3,3-hexaf luoro-2-propanol) & ¥
ot olZ AFHA = TLomNE HdE AT,

O:

Plebael Hgel A, EelERe oA tEnd U dr)e PRE Atk

o O
HN%OACFB
O)\N
DMTO— o
OAc X

T4 28 FaE sto], o] FES ZehE Fui(palladium catalyst) ot 97](base)e] EAtelA &2 29 3}
St (7)3 dAFE}ERA(carbon monoxide) ® EPEZFQ R eh&(trifluoroethanol)el w¥Ho] o3 A},
A7 A7) Eedolyl ToB2HE AEE= 33 olwlS EESY o2 AR e woRNE AddE,

mlo
e

wowge A7) A48 Azte] el o8 AxE HRe TR,

=

4
ook
=
Lo
o
o
Lo
i,
PO
&

N

N
rlo

o
rlr
i
rin
M o
>
2
e
rlo
Oﬂ
2
o)
=2
mﬁ
m&
v
2 m
b

z ko

(7 AgA vjmde] 7IAEY de A Po] P S Elq(Sambrook et a]., Molecular Cloning: A

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

[aN
w T

Laboratory Manual, 3rd. ed., Col

31719 dRkdQl WHEL HAld 1-3 2 5ol 7| v HAE FEIHAEE AT ek ARgHT.
H o *}%% HEHe nlxtl Sof 7)Ao g A|AHd 7232 ti(Matsuda et al. NucleicAcids
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[0170]

[0171]

[0172]
[0174]

[0175]

[0176]

S=S4 10-2185779

=41
0 0 0 0 o 0
%O/\CFF, Hi N'R HN) j)\H’R
J\N (iPraN)CNE)PC] 0PN
HoN-R DIPEA,
DMTO [2a_e DMTO— ke DMTO— o
ACN OH [‘j
(3a-e) /J\N /P\O/\\,CN
(4a-e)
1. Acz0, pyr

2. ClzCCOzH or (CF3)2CHOH

R o 0
'j\)ﬁ)kﬁ HN%N'R
3 | H
(0 Kl o O;\N
RO 8 1. Ludwig-Eckstain no—Bog b o g 5
o | |
2. Anion exchange HPLC O O O
OAc i
(ELNHY),
(5a-e) (6a-e)
R=
F
H
(0]
H
%z 0
d: o
/\/N\)
. O\jﬂNH(NAofor(S))
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| EAEFE-5-(4-ZF e 2l Aol =Ft2 R E)-2' - & A 2 (5'-0-Dimethoxytrityl-5-(4-
fluorobenzylaminocarbonyl)-2'-deoxyuridine) (3a).

mpz=th Fo Wl s @ 49l 5 -0-UHSAEYE-5-EEF O RAFAIIIER L -2 -T] A9 (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
Research 2003, 31:2514-2523) . (19 £M(9.85 g, 15 mmol), 4-ZF o 2l F o}yl (4-
fluorobenzylamine)(2a)(2.25 g, 18 mmol,1.3 eq), Ego|€o}W(triethylamine)(4.2 mL, 30 mmol) % o}
MEYEH (anhydrous acetonitrile)(30 mL)S EZA FAslollA 2-24A3F &2 60-70TCAA 7L ).
(1)} o= (Ba)2e] QA ks vs ARvkEaey (227t 2 60, 5 Hwh2/HIRRvE) = HPLC
2 golaal. we EHES ATHA wFL, AFES 16 SelolDobnl/on olE ohalele o] &)X
71 0-3% HEkeo] ggjNe Algdte] Ayt A Z#4 ZRuET 9 (Still, W. C.; Kahn, M.; Mitra, A. J.
Org. Chem. 1978, 43:2923)% AA3E. &3 =S EFete 8L st FHsAH. vF] &
F RIANS BF oMAEYUERS AMRElS] A EF (co—evaporation)ol] o8] AAT T mFstel A HEAA,

A AAZA (3a)E LUYY(6.57 g, 64% TH). H-NMR (300 Mz, CDsCN) d 2.20-2.40 (2H, m), 3.28 (2H,

ot
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[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0186]

[0187]

[0188]

S=53 10-2185779
d, J=4.3Hz), 3.76 (6H, 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 (1IH, t,
J=6.1Hz). MS (m/2) calcd for CuHyFNsQs, 681.25; found 680.4 [M-H] .

5'-0-tH| EA EFE-5-((R)-2-FE2FY v goln =72 K )-2' -t A L¢3 (5'-0-Dimethoxytrityl-5-((R)-2-
fur furylmethylaminocarbonyl)-2'-deoxyuridine) (3b).

(R)-2-F=Fdudo}d ((R)-2-furfurylmethylamine)(2b)E A}-&3}e] (3a)ol] thste] A3t ulel o] 3HE
(3D)E Azxsta, A AZA BYTH9.3 g, 9% £&). ARVEIHIE 93t AL 19 EoE
obvl/a% WEHe/95% ol ohAlElOlEATE.  H-NMR (CDCN) d 1.51-1.57 (1H, m), 1.84-1.94 (3H, m), 2.18-

2.38 (20, 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 CaglsN:Oy, 657.27; found 656.5 [M-H] .

5'-0-tu|EA EFE-5-((9)-2-FE2FAudoln| =721 Y )-2'-T)2A| £ (5'-0-Dimethoxytrityl-5-(($-2-
fur furylmethylaminocarbonyl)-2'-deoxyuridine) (3c).

(S)-2-F=2FAueolvl ((S)-2-furfurylmethylamine)(2¢) S AF&3ke] (3b)oll s At ule}l o] &
(3c)2 Azxats, 4 mAZA Belstdvh9.9 g, 99% F8). HMR (CDCON) 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

(1H, bs). MS (m/2) calcd for CuylyN:0s, 657.27; found 656.5 [M-H] .

5'-0-tH| EA EFE-5-(2-(4- R ZF ) Eolr| =72 R Y )-2'-t)& A $-2 d (5'-0-Dimethoxytrityl-5-(2-(4-
morpholino)ethylaminocarbonyl)-2'-deoxyuridine) (3d).

2-(4-2 &2 =) -9 Do}l (2-(4-morphol ino)-ethylamine)(2d) & AH&-3te] (3a)ell ths] A

495 e} ol shiE
(3)E Az, 94 BAZN BARATHE.2 g, 808 8). AzoEaNE

gl
SN 5% WEHL /2%
Eg]o|golul/93% t]Z 2z ueoltt,  H-NMR (CDCN) d 2.21-2.39 (2H, m), 2.39-2.41 (4H, m), 2.48 (2H,

t, J=16.2 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 (I1H, 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

(1, bt, J~6Hz). MS (m/2) calcd for CyHpNQy, 686.30; found 685.7 [M-H] .
5'-0-fH EA EFE-5-(2-(N-Hl=Ro|n &2 d)dEolglstE v d )-2' -t A $-8 Y (5'-0-Dimethoxytrityl-5-
(2-(N-benzimidazolonyl)ethylaminocarbonyl)-2'-deoxyuridine) (3e).

N-#l = o|n|t}ZE 2 Y -2-o & o}wl (N-benzimidazolonyl-2-ethylamine)(2e) (CAS RN64928-88-7)& A}&-3lod (3a)dll
Arg st npel ol 3FE (3e)E AT, ARvEIHIE 93 &9 20 HEE/1% EEolTl/97%
fgazzveoldr;. «4d YNBSS B mA=A HetdrH8.2 g, 74.5% &), HMR (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,
m), 6.91-7.10 (4H, m), 8.52 (1H, s), 8.76 (I1H, t, J=6.1 Hz). MS (m/z) caled for CiuHsNs09, 733.27;

found 732.0 [M-H] .

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

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

4 uyZF =29k (anhydrous dichloromethane)(40mL)ol 83fA]Z1 DNT-H3 ¥ 2@ 2 A =(DMT-protected
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[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

nuceltoside)(3a)(4.00g, 5.9mmol) &HE& Ax of=Z FH7IstollA dtief -10CE FZsqirt. tlolx

o &o}vl (diisopropylethylamine)(3.1mL, 17.6mmol, 3eq)& FH7}8F ¥ 2-Alolo|€Ujo]| A2 AZIZ 2T AT
2}u| t] E (2-cyanoethyldiisopropylchlorophosphoramidite)(1.7mL, 7.7 mmol, 1.3eq)E 3-8 X H7}slict.
87 &HE AT SF wteta, ¢kn WS vk IRutEaI(HE kA 60, " oA HolE

Attt w3 EFES A5AHH AU 2% "4? H]'O]?'W_Lﬂ o]E £o1(200mL)¥} olld o}A E]O] (200mL)
Ato] el A 5‘51'5},35} FT715S A= AFsta, 5 Avg Ao ER AxA7|1L, A#g F 553300,
ARES 1% ]E‘EOPUJ/%% Oﬂg olA g o] E 9] O]%%% AH-&- F‘ A7t A EEH*] ﬂiu}ij_a]],qi A
silth. & f?} 34 , AFstoll A SHFIATH<30T). HH F AZwED
ey EwE 0}*11514_.3% /\}%3}01 Teeol o8 AAstL, nRFoA Xt A 1Y AF

&)

(solid foam)o. 2 (4a)E LUct(4.10 g, 80% <~ H-NMR (CDs«CN, two isomers) d 1.02-1.16 (12H, m),

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 (3H, s), 3.742 (3H, 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),

31 19
8.98 (1H, b, J~5.5 Hz), 9.24 (1H, bs). P-NMR (CDsCN) d 148.01 (s), 148.06 (s). F-NMR (CDsCN) d

-117.65 (). MS (m/z) calcd for CyHssFN:OoP, 881.36; found 880.3 [M-H] .

5'-0-tHEA EHE-5-((D-2-FEFHH ol =728 9 )-3'-0-[ (2-A o} & )(N,N-To] A X 2 Holr| =) £
239 ]1-2'-93A)$-8d (5'-0-Dimethoxytrityl-5-((R)-2-fur furylmethylaminocarbonyl)-3'-0-[ (2-
cyanoethyl)(N,N-diisopropylamino)phosphinyl]-2'-deoxyuridine) (4b).

(4a)ol tisl) A3 npe} o] 3gE (4b)E A ZsITt. HEJA ol AA EAF vt E (diastereomeric
phoshporamidites)?] 1:1 E&&ES A 1q AFozw EIITH(3.15 g, 62% &), A=ZvtEazTES 93
gElNe 1% Egogobyl/20% AF/79% oe obAElo|EQATE.  H-NMR (CDCN, 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 (1H, 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-MMR (CDsCN) d 148.09 (s). 148.13 (s). MS (m/2) caled for CiHagNsOuP.

857.38; found 856.6 [M-H] .

5'-0-T) | EXA EFHE-5-((9-2-F2FHr|doln| =728 9)-3'-0-[(2-A o} &) (N,N-T]o] A Z 2 Folu| = ) £
294d]-2'-t& A4 (5'-0-Dimethoxytrityl-5-((S)-2-fur furylmethylaminocarbonyl )-3'-0-[ (2-
cyanoethyl) (N,N-di isopropylamino)phosphinyl]-2'-deoxyuridine) (4c).

(4b)ell disll vk e} Zo] FFE (4c)E AXsHGTE.  FEYGACIEA xxxentgES 1011 E£3E
4 13 AFow HaQIvH(3.74g, 74% &), H-MR (CDON, two isomers) d 1.14-1.27 (12H, m),

tlo

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 (I1H, m), 4.40-4.49 (1H,
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 (1H, bs). ~P-NMR (CD:CN) d 148.09 (s), 148.13 (s). NS (m/2) caled for CyHsN:OwP, 857.38:

found 856.5 [M-H] .

5'-0-tHEA EFE-5-(2-(4-EEF ) ol =72 H Y )-3' 0-[ (2-A o} =& )(N,N-T o] A X 2 Holr| = ) £
239 ]1-2'-93A)$-8 9 (5'-0-Dimethoxytrityl-5-(2-(4-morpholino)ethylaminocarbonyl )-3'-0-[ (2-
cyanoethyl)(N,N-diisopropylamino)phosphinyl]-2'-deoxyuridine) (4d).

A 1% Eoleolyl/5% 4= oleh2/94% o€ olAHo]ES] AZwfEay &2]NS AL83F AL AYsta
=, (da)ol dis) A3 uiel Zo] FE (4d)E AxsUTt. FEJA LA EAxv|TES] 1:1 3=
S MY 11y AEow BE3UTH(3.9g, 75% TE). H-NMR (CDsON, two isomers) d 1.04-1.19 (12H, m),
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[0195]

[0196]

[0198]

[0199]

[0200]
[0201]

[0202]

S=54 10-2185779

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-NIR (CDsCN) d 148.08 (s), 148.11 (s). MS (m/z) calcd for CuHsoNeO10P, 886.4; found
885.7 [M-H] .

5'-0-tH e ETE-5-2-(N-HlZo)ug-E&2 Y o dolr| =72 1Y )-3'-0-[(2-A o} o & ) (N,N-T] o] 2 == Ho}
o) EAYY]-2"' -t & A $-3 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% Efdolyl/10% T WEE/89% e otAlHo|Eel A=mE T & AS AL AS
I, (4a)ol disl] At wiel o] 33E (4de)E AX3ATE. FEYAHLA ELAxeV|TES] |
=S Ao 18 AFow BEHsArH(1.6g, 31% ). "H-NVR (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).

AX 4 3: 3'-0-otHNE-FEH LA = (3'-0-Acetyl-Nucleosides) ] 34 (5a-5e)

5-(4-EF 2l Foln| =72 K d)-3'-0-otHd-2'-t] =] -2 d (5-(4-Fluorobenzylaminocarbonyl )-3'-0-
acetyl-2'-deoxyuridine) (5a).

O O
HN N
O N F
OAc
S5a

it

4= 92 (anhydrous pyridine)(30mL) % o}AEAF F4E(acetic anhydride)(3ml) £l w2

(3a)(3.00g, 4.4mmol)S &alskict. A7) &NE& WA wwsla, WAFstelA sFste] 3'-0-otHE-FF
AEE AT, JiF &4E& 74 EF < (anhydrous toluene)(lOmL)° AbEste] FEE el o3 AASAT.
AFESs S ] 2 2 v gk (anhydrous dichloromethane)(10mL) ol S8 A] 7] L, v 2 2 v e
(dichloromethane)(58mL)°ll &3]A1Z] 3% E]ZZZoFA|EAF(trichloroacetic acid)® ﬂﬁ]é}oﬂﬁ} A Eo]
ARstE] = AIZE B9t HS &S v wkelgitt. &EEE 2002 WAsta, o33 £ rdd o=
AR, AFEL ATHNA AxAA AN A Ao nARA (5a)E DATHL.10g, 59% FE). 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

= 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

Al

}~o

[M-H] .

5-((R)-2-F2Fgu|goln| =721 Y )-3'-0-o A8 -2' -t & A 92 & (5- ((R)-2-Fur furylmethylaminocarbonyl )-
3'-0-acetyl-2'-deoxyuridine) (5b).
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[0203]
[0204]

[0205]

[0206]
[0207]

[0208]

[0209]
[0210]

S=54 10-2185779

O O H 5
HN N
%%H/\t)
0O~ 'N
HO 0

OA
°  sp

(5a)ell diall AW el ofsl shgh= (5b)E Alxsta, tEz=res} o d opAEelEe] E=2iE I

Aol o] A A RA BIFATH1.27g, 73% FE). H-NMR (CDCls) d 1.57-2.02 (41, 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 x| goln| =2 H Y )-3'-0-o A E-2' -t & A - & (5-(($)-2-Fur furylmethylaminocarbonyl )-
3'-0-acetyl-2'-deoxyuridine) (5¢).

0O O y
HN N
Py | H
0° >N
HO— o

OAc
5c

(5a)ll thall gk Wil oal (4c)ZHE 3FE (5e)F Axsta, HUEFZEUEI tod Jyze £3E
ZHE AR & oFt SAMA M ;A=A HeleArh(1.35g, 7% &), 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/z) calcd for CiHNs0g, 397.15; found 395.9 [M-H] .

5-(2-(4-2Z =)otV =7t 28 d)-3'-0-o L -2 - 5 A -2 D (5-(2-(4-
Morpholino)ethylaminocarbonyl)-3'-0-acetyl-2'-deoxyuridine) (5d).

0O O (//\\C)

HN N/\/N\/J
Py | H
(0] N
ooy
OAc
5d
T Ed(1oml) # oM EA F4E(InL) & w2 A= (3d)(1.00g, 1.37mmol)S S3l3IAct. 7371
SAs WA wtsla, FAFSHAA FFAIA 3 -0-oMHE-wEHAEE Y. IAF SIS F EF4
(10mL) & AH&3ste] Fa5wol 98 AAsGT. FFrES 1,1,1,8,3,3-FXEF2-2-229%8(1,1,1,3,3,3-
hexaf luoro—2-propanol)(20mL) (Leonard, N. J. Tetrahedron Letters, 1995, 36:7833)°l] &3al3}ar, 3A]7F &<t
gi2F 50CAA 7FEskqitt. DNT 719 &xeh dds v a=2alegae o) &3y, H2 &9 &3t
=S5 2wk WES(200nl)S Fo] AT, 2 A3 A" =T gda8 AFFoA wHEa, FF
ES AL olg opAlH O] E(20mL) ol SAIHTE. AAES WAt AASA 7|, 1 A AdE EYEE
-20CoA A% &, osta g ofAH | ER AFHIY. 3'-0-olE-FEH A= (BD)E A nA=
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[0212]
[0213]

[0215]

[0216]

S=50 10-2185779

A B8] tH(0.46g, 79% ). "H-NMR (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 CistuNiOs, 426.18; found 425.0 [M-H] .

5-(2-(1-(3-olM e - =ontE2 d)dEolu| =72 B Y )-3'-0-olHE-2'-T S A T D (5-(2-(1-(3-Acetyl-
benzimidazolonyl))ethylaminocarbonyl)-3'-0-acetyl-2'-deoxyuridine) (5e).

o)
HN NN
PR | H
07N
HO 0
OAc 5e

DNI-Aeh &S Wes Y= 7& o YIFES Ay 2AN7E 2S AL, (6d)el s AHe
9} o] sI3E (5e)E AU, ATl ) toldd wEHl A= (diacetyl nucleoside)(5e)E A
A=A B2 ekATH0.55g, 78% S8). H-NMR (DMSO-d6) d 2.07 (3H, s), 2.30-2.37 (11, 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 (2, 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-olAH-FEH LA E(3'-0-Acetyl-Nucleosides) 2] tiot& <l A (5a-5d)

9 EZQ 3'-0-olHE-5"-0-tHEA EgE-5-0] 9 E-2'-T] &AW (3'-O-acetyl-5'-0-dimethoxytrityl-
5-iodo-2'-deoxyuridine) (7)ZX-E th¢tzel A=E(E2 2)o Y&l 3'-0-oMAE-FZFHLAE (5a-d)S W3+
A 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). Zr&siAlE, =2 28
M% 2932 (jodide)?] ZeHF(ID-Zvjd gZFo 2 EAFIER IS} o8] FAstd dxHE F
Aok, oful (2a-d)(1.3 eq., EoEoldl (3 eq), oMEYE™Y, 60-70C, 2-24 AIZHE A}
Feh 5, 5'-0-DMI-R.357]|2 ddslo] (3% EFE2 2ol EA/UF 22 £ 1,1,1,3,3,3-
RIS, ), FUHEE Bad) (B2 DE Fole AAE BE4EY YT Ga-d)E L.

ol

HN'

—?Q‘Jﬂﬂﬂiﬂ
“-11::

1% oo Y b
we &

)=
)E
2

HUruoru

! (8
(8
_E’i_

-2-

_28_



[0217]

[0218]

[0219]

[0221]

[0222]

S=501 10-2185779

w4 2
o O O
HN ' HN 07 CF,
| (PhCN)2PdCly by
PN CO, CF3CH20H N HNR
DMTO & EtsN, ACN DMTO o (2a)
TEA
i OAc ACN
(7 (8)
— 5 — o O
i R Cl3CCO2H/DCM HN i
N or Py | H
. (CF3),CHOH 7N
HO o)
DMTO - o
OAc
OAc
(5a-d)
R =

3'-0-°tAE-5'-0-H EA EZE-5-(2,2,2-EB| EF L2 FAIFIE2 R Y )-2'-T] $A| $-8 H (3'-0-Acetyl-5'-0-
dimethoxytrityl-5-(2,2,2-trif luoroethoxycarbonyl )-2'-deoxyuridine) (8).

500mLe] FHE g 4 wk37)(heavy-walled glass pressure reactor)E of2Z o2 AJ$-a1, 3'-0-olAEd-
5'-0-tHEA EgE-5-0] & =-2'-T] S A -2 d (3'~(Facetyl-5'-0-dimethoxytrityl-5-iodo-2'~deoxyuridine)

(7)(15.9¢g, 22.8mmol ), +4 oA £ Y E & (anhydrous acetonitrile)(200mL), Egjogo}nl
(triethylamine)(7.6mL, 54.7mmol) % 2,2 2-EfZF 0. 2|&2(2,2,2-trifluoroethanol)(16.4mL, 228mmol)<S-
APk, o A3 YAdE f98 A wdtslar, 2837F 100mmHg wgre] g o3 €rFaAAT. EEads
olzog AL HAMxUEL)YZE2Z5(bis(benzonitrile)dichloropalladium)(11)S  FH7}skoioh.
A AR = gelS vA] g7FRAIRL 5 7k mfyE=(gas manifold) ZH-E UA4FSHEA (carbon
monoxide)(99.9%) & AYTHEA 7h2=el #9]). vk EES AA wRkslar 12412 59 60-65CollA 7143t
= &<k, 1-10 psi®l CO 49& FAST. H2AY AAES A7 Aste] ¥2d vg £F=S st
2(F4 7rzel o)), ATl wFaGTt. WA ARES qaiiﬂﬂﬂ(lZOmL)ﬂr 10% Z=t] wlel7f
HYo]EQomL) 2 F3I3ltt. #715S 2L 2 AFHsa, &Avs AFelER dxstal, o#siil w53}
LAY AF(17g)& AT, ©o] = =S T ¥ AFS ’\1 (8)(12.7g, 80% +&)& 471 st
RE TYE AMEE F UAY, 30% A4/ 1% EoEoldl/69% AE olAH | ES] &S A}g3te] AT}

Lo azutease] 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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[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

o
J
Jm
Qﬂ

10-2185779

Ao 5 : FEHLAE 5'-0-EZ X2 9] E (Nucleoside 5'-0-Triphosphates)e] 34

5-(4-ZF e ZWAoFlE R Y )2 -t A S U-5'-0-EZ X AHE (EFAEEIdrRE F)G-4-
Fluorobenzylaminocarbonyl )-2'-deoxyuridine-5'-0-triphosphate (tris-triethylammonium salt)) (6a).

500zmo1-2=A) A (5x) ol A —EF‘:Hlﬁl o ]ﬂ%‘rE‘rO W] o 3'-0-olME-FEE LA = (3" -0-acetyl-
nucleoside) (5a)ZFE EZ|EZAHOIE (6a)E A5t (Ludwig, J. and Eckstein, F. J. Org. Chem.
1989, 54:631). <FEYo}l E&) (ammonolysis) @ ZF T, X EFEAHOE MAES 3179 dubA el HhH
714 A o] Fole uEk FRvEIHIE GA &

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 # W (Source Q
resin)(GE Healthcare) 22 {7 HPLC S AFESE 2ol 13 AZulEadvE F3le] T =
EgZ AT EE A ST, *4839] €] 7]27](linear elution gradient): &8sl FoF & vy BY
WEEREH 52 HH BR FH2TdA A= 71718 7HAE 7 9 (M A 10N EoE gy
o] ZlH Y| E/10% oFAIEYE™, By B: I EgoEdRE Hlo|FIHUYOE/10% oMHAEYEH)E
ARESERiT. Ei A AAES AFHoR HAHoRHE &) fg HAF EZoW, g 10 WA 1289
AfF Azl AA4 W Aa32A dFEH (7] €8 BAES S kS FAES 2383, 7?” 3¢
FEAAIE YxAdolEVt EAgt). EHe 350 HES sty 5 FHHENY. £ HH
2 AN Y EZ A (Waters Symmetry column, PN:WAT054215)¢] #&r=wl 8]~ 2795 HPLCoA 4} HPLC(reversed
phase HPLC) = ®A&}%tt. EIES Xt o573 AYAE(HIEHOZE <90%) 2 Genevac VC 30000 F1H7] el
A FEAA FAA e ZAAe] HxlS Ak, BHEES "goldtd EAA ATAdeta, HET E4E st
o] mkth.  278mmoll A FEl A 84527 thole = ool 33 FA(Hewlett Packard 8452A Diode Array
Spectrophotometer)& AR&38h= EAd o AWAES AHFS FPsHct. HAEL] =55 WA A= (LS
E3lo] Aatslgon | o7l A A UV &3 =(absorbance)o]al

coefficient)o]al, L& Z=ZZo](path length)(1lcm)o]t}.

ex oA &4 A9 (estimated extinction

Z AAE (6a)S e 5mLe) Wy A(E 1: prep-HPLC =7 D)o &t 229 AA F4& 120L/ 2
50%-2] g0l A 0%-100% B Bl o]FXA 7]&7]E 7IAE B A2 QResource Q) 6mL ZAH(GE Healthcare
product code: 17-1179-01) AH|7} = 486 AZ717F 2wl 9182 625 HPLC(Waters 625 HPLC) W= F9i#

oo Lol o] §ole] oy dAeRoz o] EATE, (6a)l e, 13,700 cm M1 o] tiete] Hel® HA A4
2O 130mol (26% 48)012th.  H-NMR (D.0) d 1.15 (27H, t, J = 7.3 Hz), 2.32-2.37 (20, m), 3.07 (18I,
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] .

¥ 1
prep-HIPLC &7 1

ol 57 A 10 mM EFoE ARy nlo]7lH o] E/10% oA EUEZ
B: 1 M EgoEstny vio]7lR Yo E/10% oA EUES

AY Zi2 Q6L

HPLC A 2~E] $JE] 2 625 HPLC/486 AZ7)

71%71 0%-100%

GE= SEREICE

A3 AN/ EE 12 mL/BEOo& 50 &

5-((R)-2-F2FAWdop]| =72 H Y )-2' - SA| - I-5'-0-EF X 2Ho|E (EFAEFIEdREsE )G
((R)-2-Fur furylmethylaminocarbonyl)-2'-deoxyuridine-5'-0-triphosphate (tris-triethylammonium salt))
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[0232]

[0233]

[0234]

S=54 10-2185779

(6b).(6a)ell wistey Mgt wie} o] 3'-0-olME-wEHLAE  (Bb)ERHFE  EZXAHOE  (6b)E
AT, & AAE (6b)E 196mLe] A2 15Q # X (Source 15Q resin, GE Healthcare product code: 17-
0947005) 2 & )]~ AP-5 Z 2 (Waters AP-5 column, Waters PN:WAT023331, 50mm x 100mm)S A&} 91
2 2489 7Z7)(Waters 2489 detector)”7} Z2t® E]~ 2767 B33 A28l (Waters 2767 preparatory syste
mol & FHst] AASEY. A7AMY Fd HHAE AE oy, 88 71€7]E 50mL/Eol 90F &
ol A 25% WA 80% W3 BE WASATHE 2: prep-HPLC &7 2). IF EEES AAS7] 98k C18 HPLC
Aol 23 FAE FASFAHE 40 prepHPLC 7 4). (60)[ . 10,200 cm M| o thate] el HA
A EL 325imol (65% =& )olATt. H-NMR (D,0) d 1.17 (27H, t, J = 7.3 Hz), 1.49-1.63 (1H, m), 1.77-
2.02 (30, m), 2.34-2.39 (2, 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 (1H, s). “P-NIR

(D0) d -10.50 (d, J = 20 Hz), -11.51 (d, J = 20 Hz), -23.25 (t, J = 20 Hz). MS (m/z) calcd for

C15H24FN3016P3 s 595.04; found 594.1 [M_H]i .

¥ 2

prep-HPLC 7 2

ol A0 10 mM EFUE S REE vlo] 7R M| E/10% o HHMEYUEY
B: 1 M Egogdsrnyy vlo]7tH Yo E/10% oA EYES

4 242 Q6 nm

HPLC A]2®) el 625HPLC/486 HZ7)

71&7] 15%-60%

(o] 57l HHBY %)

A NZHEE &£ 12 nL/Ho 2 50 &

5-((9)-2-F2FYYdolr| =72 1Y )-2'-UZ A $-Bd-5'-0-EZ XA 0| E (EFJAENEIEE D)5
((S)-2-Furfurylmethylaminocarbonyl )-2'-deoxyuridine-5'-0-triphosphate (tris-triethylammonium salt))
(6c).(6a)ell wis] A3t upel Zo] 3'-0-ofEd-FEH A E (5c)ZHH EFEATOE (6c)E 3.
Z AAE (6c)Z 196mLe] A2 15Q # A (Source 15Q resin, GE Healthcare product code: 17-0947005)% =&
el 2~ AP-5 A ™ (Waters AP-5 column, Waters PN:WAT023331, 50mm x 100mm)S AR&3}E= E]Z 2489 7]
(Waters 2489 detector)”7} A&el e~ 2767 53 Al2~®l (Waters 2767 preparatory system)ol] ©d F3}
of AT, AT1eA S} L HIAE ARESIE oY, &8 717 S0mL/iel 90 &ElolA 25% WA
80% M ¥ B WASIATHIE 2: prep-HPLC 27 2). IfF EEES AASH] f18ke] €18 HPLC Aol A 23k 4

A2 53T E 4 prep-HPLC 27 4). (6¢) £ 10,200 cm M1 o th3le] B9 A WSS 255m

ol(51% 4801k, 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 (20, 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 CisHuFN:OyPs, 595.04;

found 594.1 [M-H] .5-(2-(4-EEZgx)d ol =728 Y )-2'-03 A -2 d-5'-0-EZ EAFH 0| E (B A-EZ]
g g ) (5-(2-(4-Morpholino)ethylaminocarbonyl)-2'-deoxyur idine-5'-0O-triphosphate (bis—
triethylammonium salt) (6d).

(6a)el tial]l Adwst ule} o] 3'-0-olME-FEH A= (Bd)ZHE ETXXAFHOE (6d)E T3
APZE (6D)E (6a)ollA] AMESH AF L3 7|5 2 HHE AREsHANE, 7&7]e AAEY e =
ske] 50 & T¢F W¥ BE 156 WA 60%= A¥sh= Ao wAste] GAlsHtH(&E 3¢ prep-HPLC =
3). (6d)[ €. 10,200 cm M1 o] theke]l Rel® AAl AHES 54umol(11% &)l H-NR (D0) 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
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[0235]

[0236]

[0237]

s550] 102185779
(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
(>7H, bs, HOD), 6.15 (1H, bt, J = 6.3 Hz), 8.48 (1H, s). 31P—NMR (D0) d -9.99 (d, J = 21 Hz), -11.90
(d, J =20 HZ), -23.19 (t, J =20 HZ) MS (IH/Z) calcd for C16H27N4016P3, 624.06; found 623.1 [M_H]i

X3

prep-HPLC 7 3

o5 A 10 mM EF o9 dRE vlo]FtH o] E/10% oA EYUEY
B: 1 M Egogstny vlo]7lR o] E/10% oA EUEY
a9 22 Q196 nL7F FEE 9JE 2~ AP-5
HPLC A]2=#l el 2 22767 HPLC/2489 A&7
71&7] 25-80%
(o] 5ol A WHBe] %)
Ay N/ EE HT 50 mL/EO 2 90%
I 4

prep-HPLC =74 4

o5 A 100 mM E¥dEdRy

B: ol EYEH
s B2 %8l €18, 19mm x 300mm
HPLC A]2=HE $JE] 2 625 HPLC/486 A=7]
71&7] 10-25%
(o] 5ol A WHBe] %)
Ay N/ EE HT 8.5 mL/Ho 2 30+

5-(2-(N-H=o|mtpE2d)dEotr| =Tt Z2 R Y )-2' - A $-Ed-5'-0-EEAF|E  (HZEJEURF
) (5-(2-(N-Benzimidazolonyl)ethylaminocarbonyl)-2'-deoxyuridine-5'-0-triphosphate (bis-
triethylammonium salt)) (6e).(6a)el ©tjsi] ™3t niel o] 3'-0-oMAE-FEHLAE (be)2HH Efxx
HolE (6e)E T3t = AHE (6e)E (6a)ollA AH&3 AH 54& 717 4 HHE AMESANE, 7€
71 BRES FE AAEE skl 507 &7 st HF BE 15% WA 60%= At oR WAt 3

ABATHIE 30 prep-HPLC 27 3).  (6e) oy 10,200 cn M1 o uiste] Rel® gxl AAEE 101
mol (206 228014k, H-NWR (D0) d 1.17 (18, 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 (1, t, J = 6.6 Hz), 6.95-7.12 (4I, 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/z) calcd for CigHaNs50:6P5, 671.04; found 670.1
SEA AEE 7l E AAES ©A] oY Motk oudt 54 Fd, o e 54 Fd EE 49
T oo Ao Fasta, HastAY AFA 84 Ee 5H0R o H oA = ¢hd

ol gl ojudt 94k "L R "FR"S Aow A o= 3 HyE A

% 2
gl o] ohr}. ohre Az, W
= T+

oL mE L fo
4

%
> o Ay o b

o My X

mﬂ oL N
4
%0,
ot
q
jale
Lo
Lo
-4
s |
-
M
2
t
s
ox!
oy
o
2
N
2
ol
s
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>
fr
rot
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