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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, -0-<&, -F, -0Et, -OPr, -OCH,CH,OCH; ¥ -o}x|%(azido)ZE ©]FojX+= FOoZHE Ad
T3
RE —(CHy),-R & o]Fo]x= o m®E Auly i,
y‘;k
= o
|
N A RX4
R'e 2 ool FomRE AuUmu(s:= (CH), A27]d dd R 79 23 182 1}

o716l A, R'= 827 (halogen)(F, CI, Br, 1)o]iL,
n=0-100°]t}.
A7 2

HaE ot mztE R dyerd,

rlr
w
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A1gel deJA, A7l n2 0, 1, 2,
A7 3
31719 FZ2E JMA = -5 WA E olrrtE2rdaglvjde] 3'-F X vt E(3' -phosphoramidite):
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07N

RO o
o X
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7]l A,
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B deE
X+ -H, -0H, -OMe, -0-&%, -F, -0Et, -OPr, -OCH,CH,OCH; ® -o}A]%(azido)ZE ©o]FoA+= wozHEH g
T a;

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

NN
R'e 2 o|RolAE FomBE MAUE (s (CHy), AR tig R 79 22 A7

Rt} ;

tlo

it

oJ7)el A, R'= &z (halogen)(F, Cl, Br, 1)o]iL,
n=0-10°]t}.
AT 4

A3l AoAA, &7l n2 0, 1, 2, &

rr

321 Al (-5 ¥iAR ol x-FtEardygngle 3'-¥E ¥ antE,
AT 5

at719] 725 7HAE (-5 WAE ofvieytawndylgnde] 5'-Eg] £ 290 E(triphosphate):

(o]
il .
o 9 o oty
HO-P-0-P-0-P-0— o
OH OH OH
OR' X
o3 7]l A,

R'= -H, -Ac, -Bz, —-CH,CH;0CHs;, -C(0O)CH,0CH; 2 -SiMestBuz o] FojA] &= o =H-E MEx i,

X+ -H, -OH, -OMe, -0-<¥, -F, -0Et, -OPr, —-OCH,CH,OCH; @ -o}x|%(azido)ZE ©]Fo|X+= FOoZHE Ad
T

RE —(CHy),-R & o]Fo]x= o m®E Auly i,

%k
/wﬁ
N ,.:M,, RX4
X1 _ X1 -

R < 2 o]Fox= ToRHE AEHI(x= (CHy), AZA7]o] tigk R 719 #& X4 1}
ERit});

o716l A, R'= 827 (halogen)(F, CI, Br, 1)o]iL,

n=0-100°]t}.

A7 6

A5l glelM, 7] ne 0, 1, 2, &

fir
w
)
L
w2

L C-5 WA o etEnd s rae 5'-Eg EadolE,
A7 7

A58 & -5 WA oln|=rtE2Rdygn| e 5'-Eg EAH o] E(triphosphate) & X &3sts 28|17
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o= g B AX(ribonucleic acid) T YA 2] H 32k (deoxyribonucleic acid) ZH-E

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
ol4e]  9xlol  3}ehd A F(chemical substitution)S FEFEE Hojk shte]l 3484 W7 (chemical
modification) & ©] X2F3tE AE EHO=E 3t &I FEIEHE.

A3 10

HHo=z 2'-9A F WH(2'-position sugar modification), 2'-o}1|x=(2'-NH,), 2'-Z&
QE(2'-F), 2'-0-"E(2'-0Me), 2'-0-°€(2'-0Et), 2'-0-Z=2F(2'-0Pr), 2'-0-CH,CH,OCH;, 5-¥ = 3]&|w]

73 (5-position pyrimidine modification), =2 %7 (backbone modification), ™ ¥ 3} (methylation), 3'
H(3" cap) ¥ 5" (5" cap) & o]FR|= FOoRFEH MEHE AL 5O Ft= SaFgIEHLEE.

L 0 —(FU
g

AT 11
A7 oA, A7) R FEULEEE e RS EHoR e SuFFHEE.
AT 12

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

A7) wkgo oaf AxH (-5 WAEE ol x=7tER I g u] Y (C-5 modified aminocarbonylpyrimidine)S &%
= WAl

)

Ay

ol

-
X

ook

15}

rir

C-5 ¥Ad opnwmrtErdygud S Alxshs Wy omA

Ll

A7l A, 7] 5-91217F MAE dude 87 x5 7R AL

o O

HN 0" CF,
vy

07 N
DMTO— 4

OH X
o710l A,

X -H, -OH, -OMe, -0-¢¥, -F, -OEt, -0Pr, -OCH.CH,OCH; ¥ -o}A|%(azido)ZE ©]FA= wOoZHE A4

o 1d8a
o] 7]oll A, o}Fl2 RNH,©]Z;
o] 7)ol A,

RS ~(CH), R & o] FojA Fozhe Helwm;
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NN
R'e 2 o|RolAE FomBE MAUE (s (CHy), AR tig R 79 22 A7

tlo

it

ALzl gloid, A7) ehie s FEE A AL EHoR st -5 WAH olwAzndsas
H
H

AT 14

A28l A, 47l n 0, 1, 2, &

rr

3 AL, -5 WA HE ot R Iy nds Axshs B,
ATE 15

34t opnlel EAst A, Alebofdrelar g ray axgvt E
(cyanoethyldiisopropylchlorophosphoramidite)®t C-5 ®HAH  oln|x=Fl20dIgnd(C-5 modified
aminocarbonylpyrimidine)< ¥FEA|Z]& @A) 2

3'-¥ ¥ 2}n|t] E(3'-phosphoramidite) S #&3te A,

e A4S SAOR St (-5 WA oAtz dunde) 3 - axduUES Axst PHoR

71, A7) -5 BARE olnwslEzrddnde 7] tFE A

0
RO o

OR' X
17191 A

R's= -H, -Ac, -Bz, —CH,CH0CH;, -C(O)CH0CH; 2 -SiMestBuZ o] FojA| &= wOo 2R E HEsa;

R''= H, DNT ¥ EZE2H|E(-P(0)(0H)-0-P(0)(0OH)-0-P(0)(OH);) & 172 o8 o]FoA&= FozH
EREERE
= -H, -OH, -OMe, -0-¢<=, -F, -OEt, -OPr, -OCH,CH;OCH; % -o}X|%(azido) & o]FoA|= Lo ZEEH A=

¥ a;

RS ~(CH), R & o] FojA Fo iy Helwm;
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|
o RX4

X1 \ X1

R & 2 o|FoA = FoRFH AAHa(x= (CHy), AZ7]e] st R 719 F& A H

Rt} ;

tlo

it

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

n=0-10%1 231, C-5 WA ofvjmrtzndye|nde] 3'-E Ay R HES Alxeh= Y.

A5 QolM, 47 R 37 TEE e AL SHOE i (-5 WAE of st dyeude] 3'-

A% 17

A58kl oA, A7) ne& 0, 1, 2, EE 32 A<, -5 AFH olnylendygude] 3'-FAF U T E
& Axzsh= W

AT 18

a) 4719 EAstelA, dH71e S AE -5 WAE olnx=ytErRdyudy) ol EAL F4E(acetic
anhydride)& 37 BF&A7]= oA

b) F=H]8]-ol A77ER] W& (Ludwig-Eckstein reaction) $-, WA a)e] 3'-obAlHlo]|Eol] g Fol uwdk I
ZulE 733 (anion exchange chromatography)& F3st= ©A; 9

c) 3719 FEE 7HAE (-5 WAE ofnwrtEarndignde 5'-EXAdolE EE 1719 dS EEske
oA

¢

o o
HN)j)kH,R
o o O)\N
Ho—IFl! o—lFll—o—lFlLo o
OH OH OH
OH X

R's= -H, -Ac, -Bz, —CH;CH,0CHs, -C(0)CH,0CH; B! —SiMe,tBui o] FojA| = w o= 5-E e 5 aL;

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

B AMelxa;

X¥ -H, -OH, -OMe, -0-¢¥%, -F, -OEt, -OPr, -OCH,CH,0CH; ¥ -¢}A=(azido)Z ©]F0]X]
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iz
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T a;

RO ~(Cll),R & o]Fo]AE Foaie Mes;

NN
R'e 2 o]FoA FomRE Aun (s (CHy), A4 tg R 79 23 A4

ERdit});

tlo

it

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

n=0-1091 291, -5 WAE olrleshendsevhe] 5B Eado =8 A%}

rir

e
ATE 19

A8l oA, 7] R 7] FE2E 7= A

EgE ool EE Alxsh Wy

/\QF.

A3 20

A
lo

BOoR shz G5 WAE opnrtER v He] 5~

A8l old, 47 ne 0, 1, 2, EE 39 A9, -5 WAH opvslErdnuge] 5o Eruo]E

& Az B,

A7 21
AHA
ATE 22
24
27% 23
A4
A% 24
AHA
A7% 25
AHA
7% 26
AHA
AT 27
AHA
7% 28

A



ATE 29
A
A7 30
A
A% 31
A4
AT 32
21
273 33
A
AT 34
24
7% 35
2
3T 36
AHA
7% 37
AHA]
3T 38
AHA
A7 39
AHA)
T 40
AHA
AT 41
2HA)
AT 42
AHA
AT 43
AHA
AT 4

2
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[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]
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ATE 45
AHA]
AT 46
AHA
AT 47
2]
AT 48

A

e 4y

7] & & of
2 HAME 2 x}xﬂﬂ a}&ii 2o EIEo] 9E 2010¢d 4¥€ 129x2 &Y% nE JEAWS A
61/323,14535.9] o] HS A3},

s} wopel wdE®E Zloln], AAEA= 5-9Al %73% 92" (5-position modified
uridines) w9k oYz} 1A EAFFH| T E(phosphoramidites) ¥ E#XE E (triphosphate) XA
#3F Zlojrk. I W Bd S Azt Abgsks el ek Aotk B UWe SYawE 'L’ﬂoE]‘:
(oligonucleotides) = el (aptamer)d] dF-EozA WHWAE FZH A= (modified nucleosides)d] &

& 2.

Fl

Hl 4 7] &

obgfe] A2 E Al #YEE Hr] 8ok ATstH, Zddd AlTHE ojugt R EE FiE £IEE &

Al gt Agrieds Adste AL oy,

A5, AdAzA 2 SunId eE= HZe] AFSl(incorporation)s 913 WA H %%E{]&A]E% 7)ata}
o e Ao 9dojgtt. oS So], AZT, ddl, d4T¢ Ze ¥MAYE FIEFYoA s 2 g A

N
Nlﬂ

= o] AIDSE ]
Ed AFRE 3 Y. 5FEfEET 3&“1]%‘—2'—1’4%/\]—‘%ﬂﬂ(S'—trifluoromethyl—Z —deoxyurldine)% &=
=4 2] (herpetic keratitis)ell tigte] &4& 7HAM, 5-0] 2 %=-1-(2-U & A|-2-FF L E-b-D-o}2}r] .=
=2 ) A E AL (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).

HAE wEAAEE Adk FE8AFANA F848& Yetdith. o] oA, 47 wEdorss II7tsd
Aol DNA to2 Fatwm, thFst gk WHEe] WAE wIEHAIE=S XE sk AREHT. o
WHEL WA XA (radiolabeling), 34 A (fluorescent labeling), W 2E]d3}H(biotinylation) 2 7}
o ddt(strand cleavage)S ESH3tc}t.  7le ddko] o= o) FEl LA =(urea nucleoside) & 7] $135F
o] sto]=g}l(hydrazine) # FEHAEE WA 5, 7tet Aeks opr]str] flste] 3#| g (piperidine)
3} o} FEFYULANEE HSA 7= AL XA EH (Maxam-Gilbert method).

HAE FEHAEE B3 SYAFEUHE o FdEn. oAES SYHIAFEULHETL X 5AEA
&8 + 9}% 9 742 whrlolth,  Gujd(antisense) L AFEFYLEHEE iz o] WS WA AL thk
. s

2btst7] flste] AeAlel e oW §47% dE F(genetic coding region) ¥ A 4 9l
o, A7, SELEX # EE A5 FFo| g 2zt=e] A AA s (Systematic Evolution of Ligands by
Exponential enrichment)® <A 9= HAL Melxon xA Bz Zdsls S uwmId e =("gey
(aptamers)"® H3HE Flatar A4S 5 YA slF= ok, SELEX #AA & Fx=A 2o FFHo] U=
WEES w= 5553ME 45,270,163% 7HAI=H S Q)

SELEX MPe Aba4 of| eh: Ag Ashs 0 Aeme /Ee @4sh] Aste] FuEd EFEETE
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[0009]

[0010]

[0011]

[0012]
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0|ﬂ

B wEFU A== SELEX Ao AREE A SELEX Ao o] Feld gud SelawEd
(antisense oligonucleotide), B|E AU (ribozymes) ¥ | uwFEE W2 5349

QANEEL A=F g olAl(endonucleases) @D N Ay-F e obAl (exonucleases)ol] et S
A WNin vivo) 2 ANBZH (in vitro) IBEES -‘?‘Oqﬁé} F dar, #Ake]  A3(charge), 54
(hydrophilicity) ¥+ Al (lipophilicity)E WA $ A/ IAY 34% Txo| ApolE & T AUtk

A Al wEU A=Y HALS 2'-9%] F WM (2'-position sugar modification), 5-H1X I w|dl W7
(5-position pyrimidine modification), 8-9X #% 7 (8-position purine modification), AALAEZ o}7l
(exocyclic amines)olAe] W7, 4-E] %8l (4-thiouridine)? X%, 5-H 2 X-9-2+4 (5-bromo-uracil) ¥+
5-0] @ =~} (5-iodo- urac11)4 X%, =2 W7 (backbone modification) ¥ w|&3}(methylation)& E &3+
o WA Ee W (capping) W 2 3" H 5 WAS EFeth. oo FxEA FFE 2= PCT WO
91/14696+= AE W29 AYES F7HA717] flgte] 9 SRS doHEE sedor wAseE WHS
AATBEAL AT},

Bdol 2 A FxeA B FFHo U= vEm SESSWME A5,428,149%, A|5,591,843%, Al
5,633,361%, #15,719,2733% % A15,945,527%+ ZebF A7 WhE(palladium coupling reaction)& &8k T
gud FEHAIEE WA= AL JAEt bk, oWl FdoA, A (nucleophile) et LAtsieba
(carbon monoxide)™ v 112]e] 5-9]X|d] o]&7|(leaving group)E X3}, nlHZSHAIE o ~HE %
olrE FeAlE ISt AYnd FEU A= AFET.

o xir2eobAlel o Hafel e = =l
gk, PCT WO 90/15065% S@]aiwELtlEe] 5 9 3'-wdd F 7 EEE oy EiﬁE}UME
[e] =]

(phosphoramidite), ¥ AX 2R 5E] 9 Y]o] E (phosphoromonothionate) /= EIAERETY Y)o]
(phosphorodithionate) ZA3S AAAFD 2N b dobAl- Zﬂﬂ/‘* QE]J_-;L?E’“EH_?_EL#% kil E

Algka gk, PCT WO 91/06629L RNA TEE DNA:;;

linkage)< 7}74 E]J—-rra ]O E% 7H’\]3}T— AT},
959 8
sl = A

A4 2 A &S 9 282 SHAFIEdHENY T (inclusion) S AT 2L FEHANEE
AFshe AL ol9e] & Feolth, SuawIEFdv=d ASE W, 1A X diste] AE e 2 s
Hol Ags dEha/vehiAY Adadgers A= gRUAEERH Axd i =Ry
digrEddloral R <= dokAll Wt S7hE AL S Bols AMER SYanIdlEEE Alvshs A
= ol9fo] & Aolrp. AL EF AEpIeopd] R i EdobAl AR flel E= Aol Hote] A=
# 2 (biological activity)s F-oJsh= WAES 7= wEUQLEHE=E Agshed +8&2 Aot

A9 HE 5

_11_



[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

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

RE —(CHy),-R & o]Zo]A= Foz¥E Hey

Xlo

HE he
H *CH, HC-C ¢
e HaeCHa

*

* )

A S N
O @* X o

*

e d O
& e
o o et o o o;w

H

N S.
e

L <|\\|

2y O O T CD

@3@@%

*OH*CH

iy CH-: HaC' CH, @i[f: ¢
OR* CR 2
* * * *"“Voa/““‘[r
ﬁz _<CH H3c7<CH
SR x2
b s TR SRR
CH, HaZ CHj4
R Rz :E,R)Q TX\T\IRAE_
N Mg x Mg
‘CE R CH. HaC' CH»
*_{/O *_{O * 9] * 8] * O
HH oR}Z  NH, NHR?®  NR¥ER™
{2 X2
*—QN *_.{/N % B % MR L NR:
NH, NHRZ  NROR®  NHRE  NERE
NOR
0 o] JNOH MOH i
*-CH * *® *_{ *-CH
CHa CHa

Cﬁ EOJ

al;

2

.t 0
N
H

]

ey

CH
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[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]
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2 o]RojA = o mRE MEEI(x= (CH,), A7 Wat R 7)o 2F %

o
Mo
<
ful
e
£

R = BAHAY A3 A 4U(C-Cp); F=2Al(halogen)(F, Cl, Br, 1); YEH(nitrile)((N); HEA
(boronic acid)(BOsHy); ZFEEA|4F(carboxylic acid)(COOH); ; 7ZFEEA|AF o ~H Z(carboxylic acid
ester)(COORXZ); 12} o}u|=(primary amide)(CONH,); 2%} o}H|=(secondary amide)(CONHRXZ): 32F oju=
(tertiary amide) (CONR R); <z ¥ o) = (sul fonamide) (SO.NH,) ; N-LA&Eolr] = (N-
alkylsulfonamide) (SONHR ) 2 o] Foj <& -0 R e Hels ;

o7l A,

Rf, R Syg4oz BAHAY APl A7 LA(CCyp); FNd(phenyl)(Cls) 2 o] FoA &= T O 2HE A4
g3 R ARE s ne R CH)olE, of71elA R Avlel el solul; 2 RALLCO0H); FhEEA AL
o B Z(COR™), of7lel A Rz BAE AL Aol A% $ACCn); R AFEL (eyeloalkyD) 2 0] 707

= FoaRE MuH, o)A R =R = ((H),0]3, o17]6]A n=0-100] 3

o171l A,

XE -H, -OH, -OMe, -0-¢%, -F, -0Et, -OPr, -OCH,CH,0CH; % -o}A=(azido) & EFaht o] 2 A|Tw A =
TORFE AEsa

o171l A,

R'E -0Ac; -0Bz; @ -0SiMetBug Z3sh} ol AFHA Fe= Fo2HE Helyq;

o] 7] ol A,
R''= H, DNMT @ EgZ 2 0] E(-P(0)(0H)-0-P(0)(OH)-0-P(0) (OH),) =¥ 1A AL 3t} o2 AgHE A

ok 1o @ HE My ;

o710l A,

s

R"O o

OR" X = Jl=wA &8 & A (carbocyclic sugar analogs), a-¢b=" % (a-anomeric sugars),
o}g}H] =2 (arabinose), ALZEA(xyloses) HE B A (lyxoses)9t 28 o™ S(epimeric sugars), J&}
=92 Y(pyranose sugars), Feb=Q 2 Y(furanose sugars), AEHWEZ L A(sedoheptuloses), oFAEE F
A (acyclic analogs) 2 WE 2| BA|Z=(methyl riboside)®} #2 ojWo]d] FEe 2LAI= A (abasic
nucleoside analogs)® &= 4 U},

E oo ] AdukAlS TixE Al) 3R 3'-EAXFH| U E(3' -phosphoramidite) @ 5'-EgEAHoE
FE=A 47 2 A9 9 2@

_13_



[0033]
[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]
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o O
HNJ])LN’R o 9 o
H HN N
07N }\ | H
RO o P9 9 o
Ho—P—o—F|=—o—F|=— o
0 X OH OH OH
| OR' X
P
)\q/( \O/\/CN
q7NelA, BE REELS A7) HoHd Az P
Bodmge) 3etEL o9l e eSS AlxdE FE A TE 544 IS AMgstE SlawEdoEs
T e U2 AlE 5 g
oo gk 2 ool FRME-S AelE W L Y] Wl ofs Aatd sEES Alwd.
A A, B AP 47| EASlA EZZFLZAEAIIZ R Y (trifluoroethoxycarbonyl )2 5-$ X7}
AAE  FEndy opuS A WA (-5 WARE ol wFE2RdIv|d(C-5 modified

[, 7
aminocarbonylpyrimidine) & £#8t= AL 3=, -5 AAY ol e7t2Rdydud S Axds UHS

A &3},
& FEo A, B e 7)o EAjstel Y] -5 BAE ol =t rdyEvdal Alojodrio]| AT R
E

(cyanoethyldiisopropyl-chlorophosphoramidite) & WHS-A]7]3L 3'-¥AXZH|TJE(3'-

phosphoramidite) S ®elats AL Ede=, (5 WAY ol tERdduY(C-5 modified
aminocarbonylpyrimidine)®] 3'-ZAZZU|TEE Axste= WHS A Faio),

T ooE A, By

a) 9719 EAsIAA 7] A JIXE 5 WAE olmwegtE2RdIEnd} ol EAF F4E(acetic
anhydride)S WH&-A]7]aL:

o o
HN N R
%)j)kH
0N
DMTO— o
OH X

o171l A, R B Xz d7lell geole A} gon,

oloj x| 3}7] 29| 3'-olAH| o] E(3'~acetate) & WE7] At AHacid)S AREEFe] 5'-DNT 71& Hwtshar:

0] 0]
HN N~ R
P | H
O N
HO 0
OAc X

b) FE=H]3]-o| ZFFEFQ] WH2-(Ludwig-Eckstein reaction) §, ©A a)2] 3'-olA|Ho]Eo] thdt Lol w3 I
ZrlE 133 (anion exchange chromatography)E $3§3}aL;

¢) 8718 FEE AAE 5 WRH ohest2ndsude] 5'-EeEadeE ®

Al

rr
8
pacy
lo,
o2
tlo
M
Ac)
o
rr
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10-1842269

s=s4

o
1

|
OH

O
1l

|
OH

|
CH

i
HO—P-0-P-0—P-0

[0047]

o]

3L
s Y

oheshe gl 5-Ee)

[0048]

wige 2y

[0049]

Bolshs MRS e

o
=

g4 (biological activity)

52

tol A=

S

o}

or

B =E Ay

=
=

A7) e FAF U

Ugs

I A MeEe

=
=

e T4

o
=
Aelty, ke dgiR, B

o]

=
2]

o
o

gt

ol
il

IXH

[0050]

srel

sojA =

a4

[0051]

K

w
o
ox
4
o
oj
il
nhy
7K
T
jan

o))

!

dlo
1o

& o

<

)

[0052]

.
)

=
9

il

g A ATl

X
L

[0053]

-

[0054]

o
=

Fil(at least one)"

Bl (an aptamer)"oll T

s, Aol

13
=

S 3z
= -

(plural references)

nok
H

2 ARgET mep,

o

3|

71 o4 (one or more)"¥ AT g

ol
__OD
I
ojp
Do
Ay
oX

ol
oF

ol

o))
<0

oro
1w =

=]

9] 71E-&4=(basic function)7} ¥

AolE vrepdy.

-
T

W] Aol A WA

0

)

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

contains,

74 (process), % (method),

includes, including,

comprising,

g]

249 FA(composition of matter)o] =L

Fo}(comprises,

X33

n

o=

£

Hn=290
==

=
=

il
)
B
il

0

,A
o))

[}

il

ool

[e]

g]

A
A -4 & A (product-by-process)

1

=i
=

containing)"

=
E=

ok
o

A A AU WA E ] A

3|

3}
s}

ol ™

S

YR FEFI LE = (ribonucleotide) X+ YZAF

L
L

4 L E]=(nucleotide)"

=
=

dok. e

ofE aASe] FAAE e

o

3
A (hypoxanthine), o} (guanine)

L

[}

HEE 2

g]

29 2 E]=(deoxyribonucleotide) Tx IRAE

i)
=

v
s i

afol

o], o}dd(adenine),
oyt (4

FA(dE =
1<)

Z

=i}
=

2} (uracil), El¥(thymine)

o
5

o], AEAl(cytosine),

= =

=2 =

1—{]:

:):]
U

ol

=i
=

B
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[0059] 3}3}&-(compounds)
[0060] d FHoA, B Uy 3] dukAY sEES Aedh:
O O
HN N/R
PR | H
(0] N
RO— o
[0061] OR" X
[0062] 7] A,
[0063] R ~(CH), R 2 o]Foizl TowRe Aew i
[0064] Yo
H * * % *
* Hig=Cr H.C-C™ H-,C—”/
Tl W ey pe-tH,  HELCH, <( d é
"f 5 O % *
=5 N Kk L% o Q R4
o Bl Tk
* *
* *
Ay e N /.,-9'“ N G %R“"
. - xl & ¥k s =
* ﬁr H
s & - 5 M
H
*

QOQ % @ EJ e
_H2 CH-;HC7<CH @iHFO

OR#% OR>2 ORX2
2 CHy HLC CH,
K2 2 2
o *_<SR » SRE
CH, H.c CH
e Rpe  Ripe
+N *_< TRHE *7< "Rxé
Ry e oH. HaC’ CHa
0
*_{O *_{O ® 00wyt ®
oH oR%2  NH, NHR?®  NR¥ER=
2 w2
*_</N *_{N " w T
NH, NHRZ  NRCRR NHRR  WERW
NORZ
0 o] NOH MOH i N OR%2
. * *_ A * x_ *
CH - g — CH —
CHa CHa CHa

[0065]

_16_
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

SS=50l 10-1842269

(3

2 o]RoXE o RRE AUEi(x (CHh), AA70 & R 719 2 A4S Uei));
o] 7)ol A,

X4

R = #AHAY AP A5 L4ZA(CCp); TR 2N(halogen)(F, Cl, Br, 1); YEZH(nitrile)((N); HEA
(boronic acid)(BOsHy); ZFEEA|4F(carboxylic acid)(COOH); ; 7ZFEEA|AF o ~H Z(carboxylic acid
ester)(COORXZ); 12} o}u|=(primary amide)(CONH,); 2%} o}H|=(secondary amide)(CONHRXZ): 32F oju=
(tertiary amide) (CONRXZRXS) ; ZrZolu) =(sulfonamide) (SO.NH,) ; N-LA&Eolr] = (N-
alkylsul fonamide) (SONHR )& o] o] x| & 2o 2 3E A eE 3;

o 71o A,

Rf, R & S5H8o2 EAYAY A8 Ay &U(C-Cyp); FNd(phenyl)(Cels) 2 o] FAA= Fo2REH A9

J5h wld el (R GH)ola, el7lelA R = Avlol Aeld slolm; bR A0 ; 7hE Al

)
&l
=)
Ni

2B Z(C00R), o7Ield R = BAHALY A8 AF FA(C-Cy); 2 AZELZ(cycloalkyl) & 0] F0]%]

= FogRE AuHu o7 R =R = (CH),0l3; o17]elA n=0-100]31;

o171l A,

XE -H, -OH, -OMe, -0-¢%, -F, -0Et, -OPr, -OCH,CH,0CH; % -o}A=(azido) & EFaht o] 2 A|Tw A =
TORFE AL

o171l A,

R'E -0Ac; -0Bz; @ -0SiMetBug Z3sh} ol AFHA Fe= Fo2HE Helyq;

o] 7] ol A,
R''&= H, DNT ¥ EZ X2 E(-P(0)(0H)-0-P(0) (OH)-0-P(0)(0H),) H+& IR 9] d& xgsh o2 AgEXA

G wORFE AEEaL;

o710l A,

s

R"O o

OR'" X = glznAZe 3 $AlA|(carbocyclic sugar analogs), a-oFx™ 3(a-anomeric sugars),
olg}r] =~ (arabinose) &} Z& o ¥™ D(epimeric sugars), ALEA(xyloses) EE 849 ~(lyxoses), ¥
92 PF(pyranose sugars), FEF= 2~ H(furanose sugars), AEIHEZ L ~(sedoheptuloses), oA S8 F

AbA|(acyclic analogs) % ™WE g HA|=(methyl riboside)9t #ZE ojuo]d FEFU A= HAFA (abasic

nucleoside analogs)® X&kd 4= U},
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[0079]

[0080]
[0081]

[0082]

[0083]
[0084]

[0085]

[0086]

S=S0l 10-1842269

o O
HN N/R
AV H
O N
Rllo O
(l) X
)\N/P\O/\/CN

o O
|| (ﬁ g o
HO=P-0-B-0-P-0— o
OH OH ©H
OR' X
A71elA, R, R' B Xi= A7lel Aold Ay 2t o] dukAe FHFEL a4 FAd % &I wEUH

= ze] WA FEEeA s e 8.

Ho| ALEH AoZA, &o "C-5 WAHEH JI2EAolr| =22 (C-5 modified carboxyamideuridine) r=
"C-5 WAHE oln| =72 R Y92 U(C-5 modified aminocarbonyluridine)"& Ab7]o] el (R) FEES x3
sl ol2 AFHAE @ e 5 A FFEEAII=(-C(ONI-) ¥AES 7HAE $Eds @e.
C-5 WAE t2EA o =9-2ld] o= U.S. Pat. Nos. 5,719,273 ¥ 5, 945,527% ¢k ofz}, "wwZelolA
A 2 17 H 2B =(Nuclease Resistant Oligonucleotides)"#tE A|Zoz 20100 129 14Ux= =

vE 7RIS 61/422,957(1957 )l ZIAHo] 9= AES EFIT m4ﬂ005mﬁﬂ-MQI

5-(N-Hl A7t 2 B A oln| = )-2' -t] 2 A] -2 (5-(N-benzyl carboxyamide)-2'-deoxyuridine) (BndU), 5-(N-#12
ZEAolu]=)-2'-0-w ' $-2] H (5-(N-benzylcarboxyamide)-2'-O-methyluridine), 5-(N-#Hl&7}Z2 & -Ajoln=)-
2'-ZF 0 297 (5-(N-benzylcarboxyamide)-2'-fluorouridine), 5-(N-o]AF-EFIZEAJolu]=)-2'-T]2A]-$-
2] (5-(N-isobutylcarboxyamide)-2'-deoxyuridine) (iBudU),  5-(N-o]ARd7l=2EA|oln=)-2'-0-wE& -2l
(5-(N-isobutylcarboxyamide)-2'-0-methyluridine), 5-(N-o]| AF-E 728 A ol =)-2'-ZF 2 297 (5-(N-

ii rlo rkﬂ

isobutylcarboxyamide)-2'~fluorouridine), 5-(N-E el =72 B A|olu| 2)-2' -T] & A] -2 ' (5-(N-
tryptaminocarboxyamide)-2'-deoxyuridine) (TrpdU), 5-(N-EHEI =7t 2 B oln =)-2'-0-w & -2 (5-(N-
tryptaminocarboxyamide)-2'-0-methyluridine), 5-(N-EHEM =728 oln =)-2'-Z 2 0 2 9-2]d (5-(N-

tryptaminocarboxyamide)-2'-fluorouridine), 5-(N-[1-(3-Eg|Hd I F)Z 2 |72 FAJoln]=)-2' -] A -
g ZF2g o= (5-(N-[1-(3-trimethylamonium)propyl ]carboxyamide)-2'-deoxyuridine chloride), 5-(N-Y=
g g2 8 A oln| =)-2' -T] L A -$-2] Y (5-(N-naphthy lmethyl carboxyamide)-2' -deoxyur idine) (NapdU), 5-(N-1}
ey g7t2 5 Aoln])=)-2' -0~ ¥ 9-2] Y (5-(N-naphthylmethylcarboxyamide)-2'-O-methyluridine), 5-(N-1}=
drgyt2 5 Ajoln = )-2'-&F 9 2 9-2] " (5-(N-naphthyImethylcarboxyamide)-2'~fluorouridine) X+ 5-(N-
[1-(2,3-Hglol =gz ad) |72 B Ajoln] =) -2 ' -t A -9-2] ) (5-(N-[1-(2, 3-
dihydroxypropyl)Jcarboxyamide)-2'-deoxyuridine)& X3g}3lt},

AYRre B0 Bed JAse] gl (-5 WAH oA Rd S 54 di srle W of

ool Lo

Ueh 7] shetEe] 5 -EdEadelE % 3-xazehtE @ el @, A 15 J1Ase] 9 $4
2 Egeh
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SS50l 10-1842269

o O
HN N
0~ 'N F

HO 0
[0087] OH
[0088] 5-(4-ZF e muldoln 72 B d)-2' -] S A -2
[0089] (5-(4-Fluorobenzylaminocarbonyl)-2'-deoxyuridine),
(@] (@] H
HN)‘j)J\”KtO)
O}\N
HO 0
[0090] OH
[0091] 5-((R)-2-F2Fgudoln -7t2 1 d)-2' -t 2 A] S d
[0092] (5-((R)-2-Furfurylmethylaminocarbonyl)-2'-deoxyuridine),
O O H
HN%H/\?LO)
OéI\N
HO 0
[0093] OH
[0094] 5-((S)-FEFdd ol 7t2 w1 d)-2' -t $A $-2d
[0095] (5-((S)-2-Fur furylmethylaminocarbonyl)-2'-deoxyuridine),
o O o
HN N/\/NJ
P | H
O N
[0096] OH
[0097] 5-(2-(4-RE 2 ) ot 72 B d)-2' -] S A1 -2 el
[0098] (5-(2-(4-Morpholino)ethylaminocarbonyl)-2'-deoxyuridine), %
O
HN NN
A JH
0 N
HO 0
[0099] OH
[0100] 5-(2-(1-(3-oAd - =zon|t}Z R ) ol 7t 21 ) -2 -T] S A] -2
[0101] (5-(2-(1-(3-Acetyl-benzimidazolonyl))ethylaminocarbonyl )-2'-deoxyuridine) .
[0102] 2o 71AE -5 WAE $2de Fehd WAL Tk 2'-9% F WH(2'-position sugar modification),
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

S=506 10-1842269

=9 o}dl(exocyclic amines)olA el M7 2 4-E] 2 & W (4-thiouridine)d X3 L3 @& = ol
o]
=4

et

ujrt

aRe P SRS A3 9, B Bl AR Hebed 9% Axsy, FARA/HAY O
d H3tAY vt g Aoy, okAstAH o R HEIbed A o wEA ol =o¥o] UAck(Berge et
al., "Pharmaceutically Acceptable Salts" (1977) J. Pharm. Sci. 66:1-19).

dF 5o, vk A7) shetEe] Sol&Ad(anionic) ol AW, fol=o] & & v A&7 (functional group) (&
o], CO0HE= —C00 7 2 5 ) g 7Kk, 9 Hdd goleon

ol €9 dl=Na W K9 g 47T B o], Ca L Mg o ge e &
& TP}, o ABHE AL otk AT §7] Foleo] di duE o (5, N+

x +

)
o] &(elg Eof, NIR", NHR, NHR';, NR,)E E3sht, ol AesE 2e oprh, @l Hag 2|

3 gdrRy o9 d+  o¥oll(ethylamine), to| "ol (diethylamine), =PRSS E=R= PARY R =]]
(dicyclohexylamine), E@o"o}W(triethylamine), Fgoll(butylamine), g @ t]o}dl(ethylenediamine),
o EF-&-o} 7l (ethanolamine), TlolEr-2o}l(diethanolamine), 3 # 22 (piperizine), #Wl&o}d (benzylamine), |
Jdl o}l (phenylbenzylamine), E=2% (choline), "ZF 7 (meglumine), = EZME}Y (tromethamine) ¥t o}
Yz}, gA1(lysine) & ol=27]d(arginine) ¥ 2 olu]=Ak(amino acids) S22 HE ¥ RAEo|th. w2l

47} ghw o] 2-9] o= N(CHi), o]t

o

rlot

gkep A}7] shatEo] ool €4 (cationic)o] ALl kol 2o] B 4 9l ZE7|(o]2 S0, -NH,E N, 7F = 5 9l
S)E HHYH, d2 H-3 Folog wrEAd F k. HAI FU] Fol9 o s Uik dat
(hydrochloric acid), BE34Aa4k hydrobromic acid), L2E=3} F2Ak hydroiodic acid), #AF(sulfuric
acid), o} H(sulfurous acid), &AM (nitric acid), °}F&2H(nitrous acid), ¢14F(phosphoric aicd) B o}Q1Xk
(phosphorous acid) 2 ZHE FHd AES Egsl, o2 A3ty = AL ofyt}.

HAs F71 ol o= 719 f71Ak 2-olM|EAI MR A (2-acetoxybenzoic acid), P EXH(acetic

acid), o}~z 2B Ak ascorbic acid), o}A¥EEAM(aspartic acid), W ZEAH(benzoic acid), FEHFEA
(camphorsulfonic acid), Al'@AF(cinnamic acid), A|EZAF(citric acid), °|ElEXH(edetic acid), olgrt]AdE
Ab(ethanedisulfonic acid), olgHd&E A (ethanesulfonic acid), FrtEAH(fumaric acid), SFIZAEAF

=2 51 s

(glucoheptonic acid), &FZ2H gluconic acid), =FE2H(glutamic acid), =8 &2k glycolic acid), 3o
Z A2y A(hydroxymaleic acid), stol==Av=Zetal 7125224 (hydroxynaphthalene carboxylic acid), ©
E]>Ak(isethionic acid), FEAF(lactic acid), ZFEHFO]22F(lactobionic acid), BF$-E2H(lauric acid), &
A Hmaleic acid), @Ak(malic acid), W€ ZEAF(methanesulfonic acid), F2AH(mucic acid), 2#4k(oleic
acid), =42t(oxalic acid), ZWEXH(palmitic acid), ¥HEA4H(pamoic acid), HEEXH(pantothenic acid),
Hd o}l | EAF(phenylacetic acid), #HdXFEAF(phenylsulfonic acid), Z2Z3]-AH(propionic acid), IFHBAF
(pyruvic acid), 2A#]Axk(salicylic acid), ZH o= (stearic acid), <AlAH(succinic acid), Aspdit
(sulfanilic acid), EFZE}ZAH(tartaric acid), EFNHE4H toluenesulfonic acid) 2 e 24k(valeric
acid) 225 H fFHE AES 23, o2 AstEE AL ofynk. AHe 1 EAE (polymeric) F7] &ol&
9 d&= 3prle] aEAE A(polymeric acid): BdAH(tannic acid), 7FE2EAWE AEZ Q2 > (carboxymethyl
cellulose) 2 ZHE Fdld AES E35}, o2 ATHE AL ofr}.

X

g FAsHA @ &, 54 e g A w13 155 4 FH

il
Bl

Ry

=

24 G L E|=(oligonucleotides)?] Al

g FgelA, B U BAE SYAwEAEEE Axs] fste, B AE HAE wEUAEE
dEog e U WA FEFUAE 9/EE AddygLgor Arle gEdoAze A AMEE] %
WS AFstt. S AYSAIFEAA =Y Asstd FAHS B2 A3del oA BGAEA dolti(eE
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[0111]

[0112]

[0113]

SSS0ol 10-1842269

5o, FxaA Edd TFF dE el Matteucci, M. D. and Caruthers, M. H., (1990) J. Am. Chenm.
Soc., 103:3185-3191 Zal). & Hygg A= g mek & 4] A& 5o, Fx=2A 2
F3dE o] 9= Scaringe, S. A., et al., Nucleic Acids Res. 18:5433-5441 (1990)§— Ax). A7 AdF
ve} o], x|t EE 338H4 FAo o3 S IFEUHE R HAE mEH A=
&3lH, EfEsdoExs a4 FA o S AFEYULEHE UEe ¥AE wF Eﬂof\] o] A
St E 59, 42 a2 AAVE FxREA 2 S35l = 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) Humana Press, Totowa, NJ& #%).

)

Edo AgE AoRZA, LHIwIFUE =9 B-ES AMEE w &o "HASHmodify)", "WAEH
(modified)", "®7d(modification)" B ZAE2] ol MY Se|aIdl Q=9 4709 PR wEd
HE 71(F, A, G, T/U H 0O) 5 Aok g7t AdEAx oz A7= 72U LEHE] FAH] Ee diHE
A& 4“]@‘3}. oW F&olA, ¥AE FEHHEE SYLFEUHE FEdolA AdHE FoAgrt.
749l w2 F4 W7 (backbone modification), ]E‘ﬁr(methl tion), °l4&%7] o] AAEIY (isocytidine)
9@ oolAFrolyd (isoguanidine) ¥ 2 Holdh #4714 x23e XS *’F Atk WAL w3 433 (capping)
I Ze 3 25 @AS 3 = k. vgE WA ARE s me I o] Adddos Ave

i ]

FEALHES X3 dF & H] A3 AgH(uncharged linkages)S 7HA+&= AE(dE S0, dd EAXY|o]
E(methyl phosphonates), ¥ Eg|o| 2~ Z(phosphotriesters), XZ¥o}n|d o]E (phosphoamidates), 7}9}
Wo] E (carbamates) %), A3} Z%(charged linkages)S 7HAE AE(AES Bo], IFIAFXZE|QJOE
(phosphorothioates), 323 2T]E]Qdlo] E(phosphorodithioates) %), ¢1E|Zzo]E (intercalator)E 7HA&
RAE(AE £, ola8|d(acridine, & (psoralen) &), Z@olE(chelators)E& X3t AE(AE E

=4 (metals), WA T4 (radioactive metals), a4x(boron), AF8Hd w4 (oxidative metals) 5), & o]
El(alkylators)E ¥&3sl= AE, ¥ WAH Z¥(modified linkages)S 7HAe AE(AE E9, ¢ ofxy
3l AH(alpha anomeric nucleic amd) 53 e g wFe LEl=(internucleotide) ¥MAS X 4 .
Heo], FEUQEES o BAHoR EA 5= d9 O] o] = =2 7] (hydroxyl group)© F7F4Q wE#H L
He e a4 AXA F7HAQL AeS whE7] flste] £2FUo]E 7] (phosphonate group) W ELF|0]E
7] (phosphate group)® X|ZE AL, ¥+ R E7|(standard protecting groups)@ W EF AL, FAdstd 4 9l
ok, 5" %W 3" BHe] O 7]& QUAFSE AW, ofwl, ok 1 WA oF 20709 w4 Aol f7] AR FE, 4 T
ol ok 10 WA <F 80 kDa W9 ZlolduAZF ai(PEG) Zon, g2 FAA ¢k 20 WA oF 60 kDa 9]
o ZgoddZEE 9 Ee U I v 2549 AT e JA R X3E 5 U

ZwFUeyHEE E3 2'-0-wWE(2'-0-methyl), 0-<¢E(2'-0-allyl), 2'-0-°€(2'-0-ethyl), 2'-0-Z &
Z(2'-0-propyl), 2'-0-CH,CH,OCH;, 2'-ZF 2 =2-(2' fluoro) W= 2'-olX|%E(2'-azido), FIEHA|FE o

o

A (carbocyclic sugar analogs), a-°F=™ W(a-anomeric sugars), ©}&H|%x=2=(arabinose), AIYZ2
(xyloses) & A9 ~(lyxoses)®t 2 o™ F(epimeric sugars), I 2> F(pyranose sugars),

=92 Y(furanose sugars), AEFEZ L (sedoheptuloses), ©FAEE A A (acyclic analogs) 2 UﬂE]
2B A= (methyl riboside)®} 22 oJWo]a wE# A= f-AA (abasic nucleoside analogs)E& X338l
AAl dubdog FAFHO e ZHLA(ribose) Fi= THAIEH.L ~(deoxyribose) T A 6331
(analogous form)E XE&3 4 gtk A7lol] AT viel Zo], sht e T oo ZAXT 2 =2 A%
gietAQl A3 (linking group) &2 X3k 4= Qo). o] g igtARl ZA3rie FHES 283, 7oA

2ol ExE P(0)S ("ElReo]E(thioate)"), P(S)S ("tlE]Lolo]E(dithioate)"), (0ONR, ("olv]dlo]E

e

(amidate)™), P(0) R', P(O)OR", CO = CH, ("E2obAS(formacetal)") @ A S, o] 7oA ztzte] R =&

o

R'e Egdom H mE Adudoz dquz(-0-) A%, odaryl), A< (alkenyl), AF22Z

(cycloalkyl), AlEF2ZIAd(cycloalkenyl) HEE olFd(araldyl)S ¥t A3 e HXSH LAC-

Clelth. FEw2dLEE U9 RE Afe] v dave glok. &, 74 2 Ande] fAF Jeje] 2g
2

dE& E9, ZFolv|= =4 (polyamide backbone)d} #-2 tehdQl &4 Fxd 4 Jdornz HF AHES
(e}
o

ghef EAPu, FEUQEE o tid WAL Eeive] xd(assembly) M E= Fol FojE S Sl
TFEUEES] AL v U B = A o8 THE F Ao FsrEdleE=s EA AR (labeling



[0114]

[0115]
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component ) 79| Ade] oA et o] F3F o ¥ WAEE 4 Urt.
Eo] AbgH AowA, "H:HA(nucleic acid)", "I
(polynucleotide)"= wEHLE =Y ZHZE A= A
= A o]yt FHe

3H
oMol FEHET w9e ek thekst HA mEE

E]=(oligonucleotide)" 2 "E|yrFu e =
# o2 AFE&E ™, DNA, RNA, DNA/RNA &o]n.g]
2 Zeln2d =g Tashy, of7)dA e 9%
wEe) AT TFAn. fol "EelwIdeEs", g
g} AE-yATZ(triple-helical) ¥A%
b u o o BN gololng, 4]
HoE =0 ZYWE EFSAN, 7] &

tor
k|
o o

=
of AMgH FoRA, dMike]l MAS HT of §of "Hojx i} FEHLE|=(at least one nucleotid
= L= U9 999 e BE EAVF BASAY WAYA &8 &
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8o] "SELEX" % "SELEX }% (SELEX proces )" ARk or (1) oE 5o, @A dig 2 AR
Agske ikl At (2) AR ke SEo] 23S Ad

I

A e o w4 B 4
) weloly AEmaso SELEX #4< 54 w4 84 Ex ol oniAd dg He 3
S22 A g

\:l
FuEd duonry A5 S vela

1,47 sk BPARRE 99 Besa gelstn, 4] e gAsa, 54 gun 498 daste
AL mPgdh. ) Age e geviel AL o Ads) 9t Bhecg 3% 5 A
47) 74 g 5ol U

of theel
e 7] By st e 7ol Adel FE WAE T 5 vkl
,475,096, entitled "Nucleic Acid Ligands."& %%). A}7] SELEX A& o] x4 THALR @ULOF
= YEPHRET ofet, 2R A vFFASR Afste dEHE MtEsdRE ARSE S dv(dE :
U.S. Patent No. 5,705,337 entitled "Systematic Evolution of Nucleic Acid Ligands by Exponent1a1
Enrichment: Chemi-SELEX."& #=).

7] SELEX 342 stebd o o & £, &% AA W(in vivo) SHEA T At 9t SA9 22 3=
EA4S Fojste WY wEUeH=E Efets uxsd dEteE EQlstet ARgE Atk olek B
Mo o rex Y/uE ¥aFolE W/Hs 7] 9 X (base position)olAe] &4 X8-S E3H3ir),
HAE FwEUQLEEE x3ete SELEX e 93] &1 e EL IEudey 5'- H 2'-9F]o] &gy o
2 WA FEFULHE fERAE ydee awFdeEH=E AdAWstn e vs 5EEIUE A
5,660,985% ] 7]Al¥ o] ATh(U.S. Patent No. 5,660,985, entitled "High Affinity Nucleic Acid Ligands
Containing Modified Nucleotides"). o] mlar SEESHE A5,580,737% = 2' -0} %=(2'-Nll,), 2'-EF2
S

2(2'-F), @/EE 2'-0-ME Q2 -0Me) 2 WAE s EE 1 o] FEULHES E?}é}—‘z vl 5ol A1l
HEPHE JHAISEAL ok g, Wls LS 4120090098549 = FEE B4 O3
A grolBelg] 2 SELEX % FSELEXlA Y 249 |EE JRAlEt dTHU.S. Patent Appllcatlon
Publication No. 20090098549, entitled "SELEX and PHOTOSELEX").

o
o
Y
|
z
O
N
~
Y
e

SELEX:: S f8hs 9x-zlol= A4S ZPAs shepls Selaho ALgE 5 ek T AL Relel fa
- W rolgte AE W TS

AA -

]2009000455 §_ ] g ¥l SELEX & 7lAlskaL Qlrt.
134\3 Zhzre] A BARFE =% 23 £5F /HAE GEH 9 FYEHE RBAksr] e o] AlA E o
ATk AV HHE 24 X9 FRED EFRES HAESA7, dA-nH E3Ae] 4o dojuEs i,
g QI-FHolE ¥ i}@(enmchment process)e TPdsE AL s, A7)dA wE B EEE 71X
= At = 3 H, S Bobs adE A9

e Ir
i
M
:oé
r
o [-n

P
HAE FEYLE=Y AMES E;fﬂ‘ﬂr(U S. Patent Publication No. 20090098549, entitled "SELEX and
PhotoSELEX", U.S. Patent No. 7,855,054 % U.S. Patent Publication No. 20070166740 #+=x, Z}Zto] o] &Y
E2 O AATE FEEA Bl EFE quth).

'Y (target)" EE "4 EA(target molecule)"E EHoA ko] npgkA s Aoz &3 4 QlE
olo] FgtES Wik, ®EFH BAE olFdA AF glo], @A (protein), WE=(peptide), FHA(nucleic
acid), @4 8}&(carbohydrate), A&(lipid), T (polysaccharide), ST A(glycoprotein), ZTE&
(hormone), =& (receptor), & (antigen), FA(antibody), uvlol#lA(virus), YA (pathogen), 4 =

A (toxic substance), 7]@(substrate), WAFEZ(metabolite), o] AFe] FA}A|(transition state analog),

Bxx}(cofactor), A A (inhibitor), <FE(drug), DE(dye), FI¥E&(nutrient), A& X}(growth

factor), Al®E(cell), =& (tissue), Y2 L&A AF3 AL g i E= oA 5d 4 . AR
& le)

N
delel sk w JEHY WE7Iellector) 7t AUF HAel B 5 Ao, 199l 218l BAEE A0
T

=
25 v 242 =29 243 3t ko] FazEe] vheA e AVIE STV AR oW Ao s
WwaE g Ao 3A2 =R dmEe] Aol glojM, & o otnjat Aol el Arlgk Wt o]}t
Ade] PA(disulfide bond formation), =253} (glycosylation), A1 43} (lipidation), oFAEs}

(acetylation), $¢12F3}(phosphorylation) H&= ARAA o=z Bzlo]l 184S WHASIH R ¥TA AE7e A
2 oo g x4 BE HAY 22 B4 s L Bx9 oo Ave ¥stE xgd

= T 3
"EA A e A gEbddd A¥e & e A B2 v A (multimolecular) T2 3 FH Ee

.‘_,

_ti
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To EA MEolt. "qA BA" EE "¥A"E E o)A aEd B MEE ettt xFo] HAEE<l
SELEX #Ae] 78L& nx S2EFHMS A|6,376,1905] 71AH o] Avh(U.S. Patent No. 6,376,190, entitled
"Modified SELEX Processes Without Purified Protein.").

CHER B
woagel ATEE H3bEel ety A4S 9% RS ol AT olAE W/EE tE 2 Ay
WHES B owgdA AFEt 49 @R §4S Solshl s dstel FA9 PHoR WAHI/H
Ag Az 5 v

ofm A, 7] EFEFLRASATER I gud S 7] T

o o
HN/UE)J\O/\CFE,
O)\N
DMTO— o
OH X

T 7 FEs e o2 ARHA G dhetwe] woRRE AdEsEan, o7
Xt -H, -OH, -OMe, -0-&, -F, -OEt, -OPr, -OCH.CH,0CH; %! -o}A =& Egsh} o] AoeA] ¥ Fo=
FE A=, o 7)o M

R"O 0

OR" X = sl2rAZ8 o HAM(carbocyclic sugar analogs), a-°F=™ %(a-anomeric sugars),
olg}B] .= (arabinose), AXUZE~(xyloses) HTE A9 ~(lyxoses)t #& o3 (epimeric sugars), ¥}
=9~ S(pyranose sugars), ¥~ (furanose sugars), AlE=FEEQ »(sedoheptuloses), oFAEFE
AMAl(acyclic analogs) @ e B A|=(methyl riboside)®t Z& ojwo]zd FEZH A= FAM| (abasic

nucleoside analogs)@ X|3td 4= it} oWl FHoA, 7] olvl2 2 RNIL9 33HES E3shd o= Agh

57 = FozHE HEE I, o]7]oA] RS —(CHy),-R ©& o]Zo]x= FozRE AUy, R &

_24_
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& * oy *
H*  he- c HEgr
oo e e 8, of
CHE H C,—CH.. o & CHE

*

*
]
/f‘:k 0., S\ﬂ* N G* <\ "“f* w C e
oo ardJd
*
* *
1 O €L @im) @D OQ
-l I i
#* ¥ *
s 0 A8 FA0 ,-;‘s /:JJ'H ﬁ]“FO
T G KD K r sy
* * 0 g *
/é“l B e i Jj_rd* M Oﬁ
N N = L 8 on <0
i .
g 00 g OH g M é
Ha CHy HiC' CH, H>'=O
JOR* ORx2 ORXz
2 CH, HLC CHy
22 1 =
*—CHSER w SR, SRE
CH, HiC CH,
R LR Iﬁd’w
+\ % N pxa *_y RS
*oome
H, CH, HaC' CHa
0 0 0
*_{,O *_{O * * %
OH OR2  NH, NHRZ  NRER*

X2 2
M N NR*2 o MR

*_43 *'46 *_4€N *_4?

NXZRXE

NH, NHR®2  NRORe  NHRG
NORYZ
0 0 ,NOH NOH & # NORX2
*-cH * ®E ® 2" Fen 0
CHa CHa CHa

2 o]RolA= FoRE AUE (s ((H), A27]d thdt R 719 53 A8< Gepir); ol 7]eA,

R E BEXAgAY A8 AF LA(C-Cyp); EFEA(halogen)(F, Cl, Br, 1); UEH(nitrile)(CN); HEAL

(boronic acid)(BOfly); JFE2EA]AH(carboxylic acid)(COOH); ; JFE2EAIAE o 28| Z(carboxylic acid

ester)(COORXZ); 12} o =(primary amide)(CONH,); 23} o}n|=(secondary amide)(CONHRXZ); 3z} olu=
X2_X3

(tertiary amide) (CONR R ); Z3Eolu) = (sul fonamide) (SO:NH;) ; N-LA & Eolu] = (N-

alkylsul fonamide) (SONHR ) & o] 2o]A= F o @M E HAelw]1; of 7)o A,
X2

RY 9 RPe =eigoz BAmAL A8 A3 27(C-Cw); 71D (phenyl)(CC) R o] Fojx|= FozBe A

usa; R A8E sl we® CH)ola, of7jelA R = A7lel gelg Zlolu; == AIRH(C00H); T2 A
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A Sl 2<EZ(C00R ), ol7]elA R = EAEAY Age] AF Z(C-Cyn): 2 AZF2A (cycloalkyl) 2 o] %

oA ForRE AUEM, 7o R =R = (CH),0l3, 7]olA n=0-10°]c}.

o
o

TR, 7] ol

07 o]FojAE FoRRE AUHT
oW FEHA, A7) 94L& Eddold(triethylamine), to]AE 2Holwl(diisopropylamine) SO & ©]Fo X
= TOoRHE MEE = 33 olWi(tertiary amine)©]T}.
218 FuR e, B dhge e d7]9] EAstA AolndEro AR dER 2 Y AY [T E
(cyanoethyldiisopropylchlorophosphoramidite) 2} A7) C-5 WA H olnwyl2rw dygn)dsS wkSA]7)a, 3'-
EZ ¥ 20T E(3' -phosphoramidite) & #&8|3t= AL Eshels -5 WAE olnj7t2wyd -43] no] 3'-F
2HutEY FAAUHE AFsct. |l FEHAA, 7] -5 WA ol w=stERdIude Y TF2E
7R
O O
HN N/R
P | H
(e} N
DMTO— o
OH X
od7]e A, R 2 X d7ld Aoe A Zu. ou FHddA, 7] 71 EgddEeldl, folaxzdoly
To7 o]FojXE FoRNE MEx= 33 oot}

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

anhydride)& WHEA|7] AL,
O O
O” N
DMTO— o
OH X

o171, R R Xz A71ell geole A} geon,
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[0150]
[0151]

[0152]

[0153]
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[0155]
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[0157]
[0158]

[0159]

[0160]
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oo} al7] F2e] 3-olHElolEE WE] Aake] tHacid)E ol 83kl 5T 7| Arkal,

0] 0]
HN N~ R
P | H
0] N
HO— o
OAc X

b) FZH|3]-o A47ER] WHS-(Ludwig-Eckstein reaction) §, ©A a)2] 3'-olA|Eo]Eo st So]2 w3k A
2ZulE 73] (anion exchange chromatography)Z& 4~a3}aL;

©) 871 F2E /AL -5 WA ohestEnduuue 5-EeTadolE EE e o
A

o
M
)
ol
fr

0o O
HN N
P
nog. g o
Ho—F|>—o—P-o—F|>—o o
OH OH ©H
OR' X
S XEgete, -5 WAY oivwrtER v gnd e 5'-E Ao EQ FAUMHE ATt

271 AHEE d71E 33 obls 2t olm AFHA G woRFE AdgdEn. oW FEAA, 7] 47
= F@d(pyridine)olth. &A aolA AlEE ALe fEFZ ZolA|EAM(dichloroacetic acid), ETEFZZNE
/‘J(trlch loroacetic acid) ¥ 1,1,1,3,3,3-A}EF2-2-Z 2 %-2(1,1,1,3,3,3-hexaf luoro-2-propanol )& 3%
ot ol = AFHA = dLomNE A

O:

et Aol , EREF e rdSATtER g nde ]9 F2E 7RItk

L2 28 FHaR ste, o] IFES FEtE Fv(palladium catalyst)®} 7](base)e] EAstelA =2 29 3}
St (7)3 UAF3}EbA(carbon monoxide) E EPEZF L Rk (trifluoroethanol)el wWkEoll &) A Hc}.
7] @7l Egoldolnl soR2HE MYy 3x) ofwlS sy o2 Ay A e woRRE dgHn,

w2 A7) 71" Azke] el ofs) Alxd dgtes

ke

st}

=

AA 4

3t71e] AAdES 9 AHS RXOE AFEw, HAFE A7l o g 2y 2 B e BgE
Agrslaz) sk AL ofdrh., EHd 7AH] e BE AAdES G & dEA Ja dubEd e
A%e Agete AT, arle ANdEd ARl g QA BA AR JLe ART 53} e
7 A8 wiwdel Aol e AH} o] FaAE 4 Urh(Sambrook et al., Molecular Cloning: A
Laboratory Manual, 3rd. ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., (2001)).
HAE el oAl =E AAsty] kel ARgET

s71e] AukAel WSS A 1-3 2 5ol 7AEe] gl
1=

i=] E
W upxt) o 7Aoo de= Al=®le] 7] %3t th(Matsuda et al. Nucleic Acids
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Research 1997, 25:2784-2791).

€4 1
o 0O o 0O 0 (0]
HN 0" CF, HN N‘R P E)Lﬂﬂ
oA (iPraNYCNEPC o™
HaN-R DIPEA,
DMTO [2a-e DMTO Heir DMTO— g
AN OH !
(Ja-e) /KN/P\O/\VCN
(4a-e)
1. Acz0, pyr

2. Cl;CCOzH or (CF3)2CHOH

Q i)

R 0o 0

ka,‘%ﬁ AN H'R
0" "N o B G O;\N

HO o) 1. Ludwig-Eckstein HO— | _O_l o-bo 5

2. Anion exchange HPLC O O O

OAc
(EtNH, ‘
(5a-e) (6a-e)

A 1: 5'-0-DMT-dU-5-7} 2B A}u] = (5'-0-DMT-dU-5-Carboxamides)$] 34 (8a—e)

5'-0-tH|EX EE-5-(4-ZEF 2 2l dolu| =721 Y )-2'-T] & A - A (5'-0-Dimethoxytrityl-5-(4-
fluorobenzylaminocarbonyl )-2'-deoxyuridine) (3a).

mpz=t Fo WRlel os] 2 49l 5 -0-UHSAEYE-5-EEF R BAITE R Y2 -t S A -2 d (5 -
O-dimethoxytrityl-5-trifluoroethoxycarbonyl-2'-deoxyuridine) (1)< #Z&tF(Nomura, Y.; Ueno, VY.;
Matsuda, A. Mucleic Acids Research 1997, 25:2784-2791; Ito, T., Ueno, Y.; Matsuda, A. MNucleic Acids
Research 2003,  31:2514-2523). (D] &M(9.85 g, 15 mmol), 4-ZFo=Zuldolvl(4-
fluorobenzylamine)(2a)(2.25 g, 18 mmol,1.3 eq), E#ol€o}d(triethylamine)(4.2 mL, 30 mmol) H <o}
AIEYEH (anhydrous acetonitrile)(30 mL)S EEA ZAstelA 2-24A12F 5<F 60-70Cel A 7+E 3kt
(1)9] olv= (3a)29] AHFA AgS vtz mgavteadgy(dest 4 60, 5% ves/tF2 29 E== HPLC
= gosiint. g EES AwdtellA sFekar, FES 1% Egoldolnl/99% " obAlElo] Eof a4
70 0-3% WerEe] &ElNe Abgate] Aegb A Feal A=vtE 29 (Still, W. C.; Kahn, M.; Mitra, A. J.
Org. Chem. 1978, 43:2923)Z “gAetitt. w5 AHES Essts £8& siststa SRS, 7= &
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o,

/NS T oMHEYELS ARESte] AT F(co-evaporation)ell o AAZ §-, gt A AAA,

4 FAZA (3a)E BATH6.57 g, 64% T&). 'H-NMR (300 MHz, CDsCN) d 2.20-2.40 (2H, m), 3.28 (2H,

rL =il

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:gﬁFNgOg, 681.25; found 680.4 [M_H]i

5'-0-T) | EA EFE-5-((RD-2-FE2FHr|doln| 728 4)-2'-T] 2 A A (5'-0-Dimethoxytrityl-5-((R)-2-
fur furylmethylaminocarbonyl)-2'-deoxyuridine) (3b).

(R)-2-F=2FAu ol ((R)-2-furfurylmethylamine)(2b) & AF&3Fe] (3a)ell wWlste] Hd3t nle} o] 3FE
(Bb)E AZxsta, A A ZA E2eATH9.3 g, 94% ). IARvEIHIE 3k LldL 1% EoE
o}wl /4% ™ EF2-/95% o€ o}A|EH o] ESIT}. 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 CagllsNsOg, 657.27; found 656.5 [M-H] .

5'-0-T | EA EFE-5-((9)-2-F2FHr|dolu| 728 Y)-2'-T] 2 A A (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 AH3E upel o] 3}3HE
(3c)2 AFsa, 84 mAZA 25 cH9.9 ¢, 99% ). HNR (CDCN) 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 (131, m), 8.54 (1H, s), 8.84

(lH, bS) MS (IH/Z) calced for C%HggNgOg, 657.27; found 656.5 [M_H]i

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

2-(4-2 &g )~ eol7l(2-(4-morpholino)-ethylamine) (2d) & AF&3Fe] (3a)ol whs] Ast wule} o] 31gE
Bd) = Azxsta, AN uA2A EstATHE.2 g, 80% F&). ABRMMEIIHIES 93 &N 56 HErS/2%
Ed]o|go}ul/93% )22z ueo]dtt.  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-dlZo|n|t}E2 Y ) dolel 2 v 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
Avgst upel Zol g3E (3e)E AXsIY. ARvEIHIE 3 S AL 20 WEH-E/1% E o dolwl/97%

O2zzdgelddt. i A4ES 24 nAzA Pestdrk8.2 g, 74.5% FE).  HNR (CON) 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 (1H, t, J=6.1 HZ) MS (IH/Z) caled for C4()H39N509, 733.27;

found 732.0 [M-H] .

AA 2: 5'-0-DMT-FFH A= CE-EAX T E(5'-0-DMT-Nucleoside CE-Phosphoramidites)$] 34 (4a-
de)
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[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

S=50l 10-1842269

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

4 yZF =2 ¥k(anhydrous dichloromethane)(40mL)ell &3fA171 DNT-RE¥ 7 LA =(DMT-protected
nuceltoside) (3a)(4.00g, 5.9mmol) &NE& Ax o= 97|38l digf -10CE W7ttt tolaxa
Do dolrl(diisopropylethylamine)(3.1mL, 17.6mmol, 3eq)S FH7FSH §, 2-Alojoerjo| A2 A S22 ¥~
E2}u Y] E(2-cyanoethyldiisopropylchlorophosphoramidite)(1.7mL, 7.7 mmol, 1.3eq)& &4& A
A7rsklek. A7 &NE 1AZE ot awketal, @i whgS WS ARvtEI Y (Ae7H 60, olE ofAlH ol
E/Fh e gelsiddth. g ERES d5AE AR 20 Avs vpolhEUle]E §9(200mL) 2 olE opAlE|
OJE(200mL) AtelellA AT, fF7ITE AR AlFHGtAL, o Avw AdoER AxA7|aL, o F-
sENT. IREE 1% EolEetnl/99% old ofAlHo|ES] o] dS ARGl et A Y4 A=ntE
ZEHAE AAAT. =5 =S 2ot BES shebeta, ekl SREATH<B0T). wFe] I

7 ARvtEaYY] §uE T oHEUERS ARESte]l ses el ofa AlAsta, angelr Axsto] A

1% AE(solid foam)L 2 (4a)E AATH(4.10 g, 80% &). 'H-NVR (CDCN, two isomers) d 1.02-1.16

m

o}r{n:

(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 (I1H, 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 (IH, bs). “P-NIR (CD«CN) d 148.01 (s), 148.06 (s). PF-NMR

(CDLN) d -117.65 (m). MS (m/z) caled for CyHssFN;OP, 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)ol oisf] AWt nle} o] 3}EE (4b)S A XA, HFEYAIHAA ¥AFEv|tlE(diastereomeric
phoshporamidites)®] 1:1 EFES M 13 AFo=Z F3IUTH3.15 g, 62% T&). AZvELHIAE 9%
gujae 14 Ego|golul/20n A2L/79% olE opAEo] =tk H-NIR (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 (14, 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 CulagN:OrP,
857.38; found 856.6 [M-H] .

5'-0-tHEA EE-5-((9)-2-FEFAYoln =72 R d)-3"'-0-[ (2-Alo} = D) (N,N-T] o] A2 X Z Fo}n| =)
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 ule} o] 3FE (4c)E AxsGtt. FEYAIGEA X2y grtES 111 E3FES
A 1y AFow Hesovh3.7dg, 4% &),  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;

found 856.5 [M-H] .

5'-0-UH|EA EFE-5-(2-(4-BZE ) dEolu| =72 1 d)-3"-0-[ (2-Alo} = &) (N, N-T] o] 2= 2 Holu| = ) ¥
294d]-2"'-t2A| -8 2 (5'-0-Dimethoxytrityl-5-(2-(4-morpholino)ethylaminocarbonyl )-3'-0-[ (2-
cyanoethyl) (N,N-di isopropylamino)phosphinyl]-2'-deoxyuridine) (4d).

AV

Aol 1% Eoldopwl/5% - oleh&/94% old obAlHo|ES] AmvtEadd] G AT AS Al9)sta
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[0187]

[0188]

[0189]

[0190]
[0191]
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=, (4a)ol sl Awst upe} o] 3EE (4d)E AFXEFT. FEGANAAAA EAXFV|TES] 1:1 3=
ale] 18 ALom Ralatdrh(3.9g, 75% &), H-NR (CDCN, two isomers) d 1.04-1.19 (12H, m),

o

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),

31
9.78 (1H, bs). P-NMR (CDsCN) d 148.08 (s), 148.11 (s). MS (m/z) calcd for CugllsoNeOioP, 886.4; found
885.7 [M-H] .

5'-0-tde Egg-5-(2-(N-lZolrgE 2 d)ddolr| =72 1 d)-3'-0-[ (2-A| ¢} = &) (N,N-T] o] A X Z Fo}
) ¥ A9Y]-2"-t A - A (5'-0-Dimethoxytrityl-5-(2-(N-benzimidazolonyl )ethylaminocarbonyl )-3'-0-
[(2-cyanoethyl) (N,N-diisopropylamino)phosphinyl]-2'-deoxyuridine) (4e).

AA 1% Eolgolil/10% 4 wWErE/89% o8 olAHo]ES] AZvlE g S dS A3
I+, (da)ol disl] At upe} Zo] SFHE (4e)E A3t FEYA)ZEA x| HE
B8 Mo 13y AFoz Rastdri(1.6g, 31% F8). "H-NMR (CDsCN, two isomers) d 1.03-1.18 (12H, m),

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-NIR (CDsCN) d 148.07 (s), 148.10 (s).

A 3: 3'-0-olAE-FFEFH LA E(3'-0-Acetyl-Nucleosides)d] A (5a-5e)

5-(4-E2F 2 Aoln =72 H d)-3'-0-o}HE-2'-1] 2 A| 2] Y (5-(4-Fluorobenzyl aminocarbonyl )-3'-0-
acetyl-2'-deoxyuridine) (5a).

o O
HN N
Py ] H
@] N F

OA
¢ 5a
T ¥2<d(anhydrous pyridine)(30mL) % OFHEALF F4E(acetic anhydride)(3mL) -89 Traiﬂil\]
(32)(3.00g, 4.4mmol)S &al3ivh. A7l &AL WA wwkslal, FsollA FFsle] 3'-0-olAE-FEH
=g Ak, 3 898 F4 EF<(anhydrous tol uene)(IOmL)° AHEsle] FEE Rl oS ZﬂﬂOHiD‘r.
FFES 5 ]S 2 2 v g (anhydrous dichloromethane) (10mL )l %sﬂl\] 7131, OE2 2 e
(dichloromethane) (58mL)°ll &3|A171 3% EgZ2 R0} EAH trichloroacetic acid)® AHglstgtt. AWAEo]
AAsE = A ¢ H2 £98 A wdteelth. &8 E -20CE W4sta, s 3 ted JdH=E=R
ARSI, AREE AT AEAA A4S B W] ARA (5a)F AUTHL10g, 59% ). 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 (IH, bt, J = 6.1 Hz), 11.95 (1H, bs).

=
o
S

PP-NMR (CDsON) d -116.02 (tt, J = 5.5, 9.0 Hz)). MS (m/2) caled for CiouFNaOr, 421.13; found 419.8
[M-H] .

5-((R)-2-F2Fdudolu| 728 Y )-3'-0-olAed-2'-t] & X $-3 d (5~ ((B)-2-Fur furylmethylaminocarbonyl )-
3'-0-acetyl-2'-deoxyuridine) (5b).
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[0194]

[0195]

[0196]
[0197]

[0198]

[0199]
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O O H 5
HN N
%%H/\t)
0O~ 'N
HO 0

OA
°  sp

(5a)oll thal Ak el o] 313E (5b)E A|xsla, tFZZU|ed} o E ofMHolES] EEZHE
Aol o8] A uA A A TH(1.27g, 73% F). H-NMR (CDCls) d 1.57-2.02 (41, m), 2.12 (3H, s),

2.46-2.50 (2H, m), 3.03 (IH, 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 H)-3"-0-o}AE-2"-T] 2 A| £ 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)ol thall A3k Wil ol (4c)ZHH 3FE (5e)E Alxsta, tIF2zdey o ouze 3%
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/z) calcd for CiHNs0g, 397.15; found 395.9 [M-H] .

5-(2-(4-2Z ) ot 7t 28 d)-3'-0-oh P2 ' -H S A $- 2 D (5-(2-(4-
Morpholino)ethylaminocarbonyl)-3'-0-acetyl-2'-deoxyuridine) (5d).

0O O ﬁo

S
5d

o N

How

0
OAc

B4 R0 % oA BB (L) Soo] FEUALAE (3)(1.00g, 1.37mol)& EastATh. 7]
A WA wAsn, AFAANA FEAA 30-oMAP-FRALNEE Ak, AF §AL B4 B

(10mL) & AH&ate] FssRel o8 AAs AT, FHES 1,1,1,3,3,3-IAEFL2-2-Z235(1,1,
hexaf luoro-2-propanol) (20mL) (Leonard, N. J. Tetrahedron Letters, 1995, 36:7833)°] &3&f|&}aL,
igF 50CelA 7FEsksitt. DT 719 &3t dubs ¥t J=2vtEadgd o 15t HS &9
ES 2 udkd oee(200mL) S o] AAST. 1 A A" =3 gAg FEAA F5F
55 =72 dE ofAH o E(20mL) o] &AIRAT. AAPES WAste] AA A7 =
-20CelA A% &, st old ofAlHlolER ATt 3'-0-olE-FEH AL (6d)E I A=
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A B89 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-otAg-d=olu|t}E& 2 d ) Polu| =7t 2R d)-3'-0-o}A d-2'-T] LA -2 A (5-(2- (1-(3-Acetyl-
benzimidazolonyl))ethylaminocarbonyl)-3'-0-acetyl-2'-deoxyuridine) (5e).

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

DNI-Aeh &S WEs Y= 7& o YJHES Ay 2AAN7E 2AS ALstas, (6d)el wa AHe nf
9} o] 33ME (5e)E A Z3IATE. Aol 23 tolAE FEH A =(diacetyl nucleoside) (5e)E A 11
A=A B2 FATHO.55g, 78% Sf).  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 (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;

_1

found 513.9 [M-H] .

AA 4: 3'-0-olAE-FEH LA =(3'-0-Acetyl-Nucleosides) 2] tiot& <l A (5a-5d)

4 BEZ9 3'-0-olME-5'-0-yHEA Eg€-5-0] L =-2' - A $-2 Y (3'-O-acetyl-5'-O-dimethoxytrityl-
5-i0do-2'-deoxyuridine) (7)ZFE et AZ(=2 2)o] 93 3'-0-olHNE-FFHLAE (5a-d)E =3+
A ek (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). 7rdsiAls=, L2 2&

Fharato], ﬁﬂ%ﬁmmmﬁ<%ﬂﬁunéﬁw1ﬂ%$giﬂéﬂﬂéiéﬂﬂQWJQ@ﬂ%ﬂMﬂE.%
{%é(@° olnl (2a-d)(1.3 eq., EZdElY (3 eq), SFHEYEH, 60-70C, 2-24 AZHE A}
&3t (8)= %§§~§ 5'-0-DNT-R 375 Adhalo](3% EgFaZollEA/dEz2re = 1,1,1,3,3,3-
IANZFOE-2-T2AE, A2), TUHED Ba-d) (=4 DE T3t A AAAEY 5L (5a-d)E LA
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[0207]

[0208]

[0209]

[0210]
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=4 2
o o O
HN 0" CF,
bl (PhCN)2PdCly Y
A
DMTO 5 3N, DMTO o 2a
TEA
. OAc ACN
(7) (8)
— — o O
(@]
i g CIsCCOH/DCM HN NR
RN or A /.
A (CF3),CHOH O N
0" '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-olAd-
5'-0-gH|EA Eg|€-5-0] 9 ©-2'-T] A -] (3" -0~acetyl-5'-0-dimethoxytrityl-5-iodo-2'-deoxyuridine)

(7)(15.9¢g, 22.8mmol ), +4 olA £ E & (anhydrous acetonitrile)(200mL), Egjogo}nl
(triethylamine)(7.6mL, 54.7mmol) ¥ 2,2, 2-E8]ZFQ 2 e-2(2,2,2-trifluoroethanol)(16.4mL, 228mmol )&
AP, o A3 AAEE 9 AlA wEkstkar, 287 100mmHg vl ge] wiEol| 9§ @A AT, EEgaaE
oz o g Aa Ha(MEYER)UF 225 (bis(benzonitrile)dichloropalladium)(I1)E 3 7FsF3AT).
I A7 AAE =T SRS A @UFaAZ F, 7k mlyE S (gas manifold) ZH-E IAFslgRA(carbon
monoxide)(99.9%) & ANYVTHFA 7F2=el f9]). wbg E3FES AlA wdkstar 12413 &< 60-65Coll Al 714 sk
£ &9, 1-10 psi9 CO ¢S FA3A . 4%* o] AAEE A3 flste] WAE v EFES A3t
A5 kel fo]), AFstelM FFST. LA b % v 222w gh(120mL) 7 10% 22l wkel7t
Huylo]E(@mmL) & #3375 %(40mL) Al 3k, = Adlo]ER HAzxstal, ostil %35
LAAN AFA7g= AT, o] & A= T Y 7%%2 A (8)(12.7g, 80% &)& A7) $1st
Ue IdE AREE U7, 30% FAH/1% ERleldolnl/69% oY ofAlH o] E9] &S ALEste] ATt

Lo azuteagsle) o8 o AAE 4 9tk H-NR (CDCN)) d 2.03 (3H, s), 2.37-2.56 (2H, m),

2 8

i

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,
J=6.1Hz), 6.84-7.46 (130, m), 8.53 (IH, s). F-NMR (CDsCN) d -74.07 (t, J = 8.8 Hz). NS (m/2)
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calcd for CyHyFsNOp, 698.21; found 697.4 [M-H] .

AAe 5 : FEFLAE 5'-0-EF X2 9] E (Nucleoside 5'-0-Triphosphates) 9] A

5-(4-EF 2 AolYFE2H Y )-2' -1 SA - U-5'--E XA E  (EFA-EFEUREE )54~
Fluorobenzylaminocarbonyl )-2'-deoxyuridine-5'-0-triphosphate (tris-triethylammonium salt)) (6a).

500 umol-2=AL(Gx)oA  FEHE] L o FZFEI] Wl oF]  3'-0-olHE-FEFH LA =(3'-0-acetyl-
nucleoside) (5a)ZFE EZ|EZAHOIE (6a)E TAsIAtHLudwig, J. and Eckstein, F. J. Org. Chem.
1989, 54:631). <¢EYol E&(ammonolysis) % ZF T, X EFEAHOE MAES 3179 dubA el HH
NAE AT o] Lol wd FARnEIHIAR AA ST

SHLAE EFEAHOESY o)L w3 HPLC AAS 3 gdurdel vy

278mmell M o] A& oA 313 HPLC Al=¥l(preparative HPLC system)ol AH]® A2~ Q #X(Source Q
resin)(GE Healthcare) & A HPLC AHLS AIESE 2ol w3l ARvEIHIE Fdto] FIH A=
EE]E)\EHO]EE AT, Hd@ol &2 7]<7](linear elution gradient): &38h= &< W& Wy B

WEESTH & Wy BE F92 Oﬂ/‘i Aete 712718 7HAE 7 S HE e AL 100 ERolE kR
Hlo] 74K U 15/10% S EUE Hy B I EYEd®E  Hlo]7tR U0l E/10%  oMAEYER)ES
AREsEiTh.  EhAle QA ES sté’ﬁl 2 Ago2 Ry §E3r] g% HF EZoH, di=gF 10 WA 1289
AfF Azl AA4 W FAa=2A4 dFEi(xr] €8 B4ES g s FAES 283, 71 #4390l
FEAAIE YxAdolEVt EAgtt). EHe 350 HES sty 5 FHHEUY. £ HH
2 ANHEZ AH(Waters Symmetry column, PN:WAT054215)¢] #&rwl e~ 2795 HPLColA 4} HPLC(reversed
phase HPLC) = A&}t #IE5S ﬁi?} = e AR (AR oR <90%)-E Genevac VC 3000D =279
A SEAA A A g e HE A B ES gol23tyl EoA AFAsta, T F4S st

of okl 278mmollA] & WA= 84524 Ulrol = ojgo] 4 FA (Hewlett Packard 8452A Diode Array
Spectrophotometer) & AH3HE Aol os) APES] AFS T, AHES] FE& B A= (LS
Foto] AR en, 7)ol A= UV ¥ X=(absorbance)©]il, e+ oA & Al4(estimated extinction
coefficient)o]al, L& 7 Z7Zo](path length)(lcm)o]t}.

z AAE (6a)Z e onle] W3 AGE 1@ prep-HPLC =7 Dol &8st Zzte] AA F4L 12/ 0=
5089 &gl 0%-100% WH B ol5A 7|&7E 7= #4A2 QResource Q) 6mL Z T (GE Healthcare
product code: 17-1179-01) AH]7} A= 486 HAE717F F2dE E A 625 HPLC(Waters 625 HPLC) = Fd%

oo Lol o] §ole] oty AeRoz o] EoHTE.  (6a)l e e, 13,700 cm M1 o] tiete] Hel® Ha B4
2O 130 umol (26% 48)01ATh,  H-NMR (D,0) d 1.15 (27, t, J = 7.3 Hz), 2.32-2.37 (2, 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,O) 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

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

F 1

prep-HPLC =4 1

ol 5% A: 10 M Ed g mE vlo]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)
7]1&7] 0%-100%
(o] 5ol MBE] %)
A3 AN/ BE S 12 mL/BEOo& 50 &
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5-((R)-2-F2FAWdop] =72 H d)-2' - SA| S d-5'--EZ X 2Ho|E (EFAENEUdEE )5
((R)-2-Fur furylmethylaminocarbonyl)-2'-deoxyuridine-5'-0-triphosphate (tris-triethylammonium salt))
(6b).

(6a)oll tHate]l AWk vpol o] 3'-0-olE-FEH A= (Bb)ZH-E E]E2dHo]E (6b)E FAAUT. =
A& (6b)S 196mLe] A2 15Q # X (Source 15Q resin, GE Healthcare product code: 17-0947005) % |2 ¢
Bl AP-5 H™(Waters AP-5 column, Waters PN:WAT023331, 50mm x 100mm)< AF8-8H= $IE|2 2489 A&7
(Waters 2489 detector)”7} #2rw e~ 2767 3 &E Al~®l(Waters 2767 preparatory system)o] ©d <13}
o AT, ArdA e} 4 HHAE ARESIGloy, &8 717 S0mL/Eel 90 &ElolA 25% WA
80% W3 B= WASATHIE 2! prep-HPLC =7 2). F ELES AASIY] sk C18 HPLC A4 22 4

A2 AU 40 prep-HPLC 27 4).  (6b)[ £, 10,200 cm M 1 ol tato] Eel® A HHEL 3250
mol (65% %&)olglth. H-NR (0.0) d 1.17 (27H, t, J = 7.3 Hz), 1.49-1.63 (1, m), 1.77-2.02 (3H, m),
2.34-2.39 (2H, 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 (11, m), 4.70 (>7H, bs, HOD), 6.15 (1, t, J = 6.8 Hz), 8.48 (1, s). ~P-NMR (D.0) d -10.50
(d, J =20 Hz), -11.51 (d, J =20 Hz), -23.25 (t, J =20 Hz). MS (m/z) calcd for CisHzFNs0isP5, 595.04;

found 594.1 [M-H] .

X 2
prep-HPLC =4 2
ol 54 A: 10 mM Eglo g ny ulo]7lH o] E/10% oA EUEH
B: 1M EgoEdrny vlol7lR o] E/10% o tHNEYET
A4 242 Q 6l
HPLC A 2~E] $JE] 2 625HPLC/486 AZ7]
7171 15%-60%
(o] 57gol - MBS %)
A3 AN/ BE S5 12 nl/Bo= 50 ¥

5-((S)-2-F2FLdv ol w7lE2 R Y )-2'-U A d-5'-0-E X AH | E (EFAEINEUYRE 9)(5-
((S)-2-Fur furylmethylaminocarbonyl )-2'-deoxyuridine-5'-0-triphosphate (¢ris-triethylammonium salt))
(6¢).

(6a)oll oisl AW npel o] 3'-0-ofE-7E A= (Be)EGH ExxdHo]E (6c)E A8, =
AAE (6c)S 196mLe] A2 15Q # X (Source 15Q resin, GE Healthcare product code: 17-0947005) % |2 ¢
Bl AP-5 H™(Waters AP-5 column, Waters PN:WAT023331, 50mm x 100mm)<S AF8-8H= B2 2489 A&7
(Waters 2489 detector)”} & e 2= 2767 33 A" (Waters 2767 preparatory system)ol T F¢3}h
o AT, ArdA e 4 HHAE ARESIGloy, &8 717 S0mL/Eel 90 &ElolA 25% WA
80% W7 BE WHSATHEE 2t prep-HPLC 231 2). IF BEES AASH] 915k C18 HPLC A ollA 23} A

AS 2=33GQUHE 4: prep-HPLC 27 4). (6c)[ e o 10,200 cm BRE thate] EEE ZA AHELS 2550
mol (51% Z=£)0lSch,  H-NMR (D,0) d 1.17 (27H, t, J = 7.3 Hz), 1.49-1.63 (1H, m), 1.78-2.01 (3H, 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 (10, m), 4.70 (>7H, bs, HOD), 6.15 (1, t, J = 6.7 Hz), 8.48 (1, 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/z) calcd for CisHzFNs0isP5, 595.04;
found 594.1 [M-H] .

5-(2-(4-EEFYx)ddolr|=Fl2 R d)-2' -t AL d-5'-0-EF X AHO E (HA-EgdddrEs F)(G-(2-

_36_



[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

SSS0ol 10-1842269

(4-Morpholino)ethylaminocarbonyl)-2'-deoxyuridine-5'-0-triphosphate (bis-triethylammonium salt) (6d).

(6a)ell whal AW upel o] 3'-0-opE-Edl oA = (5d)=5E EYE
AgE (6d)E (6a)ol AHEE A3}t A7 7198 R HAES AREsHARE, 71&7]= A=<

sl (6d)E skt
e A

[
O

[o

$8te] 508 &8 F<F WH BE 15% WA 60%=2 A= Aoz wAgste] HAAISATHIE 3: prep-HPLC %%
3). (6d)[ ew 10,200 cn M1 o ©iate] Hel® AAl AHEE 54umol(11% F8)ol2lch.  H-WR (D0) d
1.17 (184, 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
(>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 CigHaNiOiePs, 624.06; found 623.1 [M-H] .
# 3
prep-HPLC =4 3
ol 54 A: 10 mM EZdE S E Hlo] 7R Y0 E/10% ot EYEH
B: 1M EgoEdrny vlol7lR o] E/10% o tHNEYET

A A2 Q 196 mL7F A&E e A AP-5

HPLC A 2~E] $JE] 2 22767 HPLC/2489 A&7

7]1&7] 25-80%

(o] 5ol - MBS %)

A N EE EE 50 mL/#o 2 90

F 4
prep-HIPLC %7 4
o] Ak Ar 100 mM EdoE iy
B: oA EYEZ

A 2 B~ w=uFE 18, 19mm x 300mm

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

7157] 10-25%

(o] 57gol - MBS %)

A3 AN/ BE L5 8.5 mL/HE o & 30
5-(2-(N-Hlzon|tE 2 ) doln| wFl2 1 d)-2' -USA| S d-5'-0-EE X2 H 0| E (H|~EZaE8drE
) (5-(2-(N-Benzimidazolonyl )ethylaminocarbonyl )-2'-deoxyuridine-5'-0-triphosphate (bis-

triethylammonium salt)) (6e).

(6a)ell dhall Argst niel o] 3'-0-opAE -3
AAE (6e)Z (6a)olA AM&S AR 5Yd 7|7 2 HHS ALEHA T ©
|2 B¢k Wy BE 15% WA 6092 Hdste AoZ WAste] AASTHIE 30 prep-HPLC =31

et Eeld AA =2

3.09 (12H, g, J = 7.3 Hz), 3.60-3.73 (2H, m), 4.01 (2H,

$8ted 504

3). (6e)[ £e 10,200 cm M '] ol
1.17 (18H,

. J=5.4Hz), 4.03-4.15 (31, m),

6.95-7.12 (4H, m),

(t, J=20Hz).

t, J=7.3Hz), 2.17-2.36 (2H, m),

8.02 (1H, s).

MS (III/Z) calced for C19H24N5016P3,

ger= (

4.45-4.50 (1H, m),

“P-NIR (D,0) d -10.35 (d, J = 20 Hz),

671.04;

2 olE (6e)E AT, =

el AREe B Ay

Se)=HE EFX

101 umol (20% 428010k, H-NMR (D0) d

4.70 (>7H, bs, HOD), t, J=16.6 Hz),

-11.40 (d, J = 20 Hz),

6.04 (1H,
-23.23

found 670.1 [M-H] .
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