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X " = o o A o Mva 3 . Ot 5 (= io - m 0 Jl
wTEs Ay o B owwm K S a0 F
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T -2 emI. . feg e b ¥ 5w @
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7'-5" L} oprw o]FarE] DNAS) TR+ B7]e] urERdIT).

ot
rlo

NAS} wlashe] mlnly Ee A

Aol Z7}s}e], 7',5'-abc-DNA W3 st
q SIS gl.oq—a—} , W2 1A @438 fEsta, =

Ashol, g A g

g o 3kelk] (1)9] IgtE Hojx stUE Edels S AFEULLEEE AFsta
Ty
O
Bx
Ts (D

047]*1 T % 2! Tz O}LH: OR; X+ OR, o]

T 2T, 3 WAE ORy B 0R0laL, ©f714

9 TR, ® oue] seta (el AFgEe HsHA (D9 Fshgolm

-nlIIBX

Ty (1)
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]
[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

Z3IHE 3 10-2021-0008369
(i) T1= OR©]3L, To= ORy HE+ OR,0]; HEE
(ii) T2 OR; =& OR,0]3L, T, OR0]3L;
A ek A, T2 0Ry v OR,0]aL, T,& OR olth.

58t (1D SFES 11 2ae] R WA eaol 712 FANA Bxol 1 AATE7 Mgl ofwrisl Aol s
ot} obiew] i oFw} ofi-m vk olr},

® vhe el wel H9ha ()9 A3Re S0 ()9 et
T

Bx

-

T2 (TIT)

o] 7] A

(1) T1& OR;°]aL, Ty OR; =¥ OR0)1L; Ex

(i1) T4 OR; ®=x= ORy0] a1, Tox= ORy©]aL;

A& A, T ORo)aL, T,= OR, B OR.olt}.

spsba (MDD sghe2 1" 2a9] 3 WA gi9] 718 FAdA Bxe 33F gAF27F &3 ofim e} Aol
HE}F ofem] HE= WEL ofmm whEEo]T),

T g2 FddelA, A (1) E== (M9 sEdA], Bxe +d 97 v Ivd H725H
AMElE s, vpgkbA sk Bxe= (1) oFdld (A), (ii) AEA (C), (iii) 5-HEAIEA (MeC), (iv) Told (G),
(v) 84 (U, (vi) HY Ee (vii) 2,6-HoPx=HFd == (1), (1), (i), (v), (v), (vi) EE (vi

DO FEARRE AEAt. ® oe FAGA, s (1), (1) EE (D9 EelA, Bx g, 5
AEAEA (NeC), oyl Ei FoldozRy Auwr,

ol AREE wE, §o] "I;PT]"= BxE oFolstEa, MW E wE A A A7), ErE oluet WEE &
v a2 B Y] e ol A BEWAE "otk v At dEEaEy Vs g4 27
T Ae sl oY A e A 715 EFske ddHEaEd A7)t

A FEdelA, ARTIE FY 7] e Agud drlela, wigAE A AV Y dUe FY B X3E
Frdola, A7 IEud frle FErd e A3 ggudelnt. d& utEAsHAl, A9V (1) ofdd
(A), (i) AEA (0, (iii) 5-"HEAEA MeC), (iv) Fold (G), (v) a8 () =& (vi) 5-"d9-aa
(MeU) E= (1), (i), (i), (iv), (v) B (vD)Y fFEAeltt. & "(i), (i), (i), (iv), (v) EE
(vi)e] FEA" F "IAY] FEA"E EdolA dmugHoz AtgHY. (i), (i), (iii), (iv), (v) BE

(vi)e F=A 2 A7) FEAE 7 FAA A FAH Jar, ¢E W Sharma V. K. et al., Med.
Chem. Commun., 2014, 5, 1454-1471¢] 7|<%= o] glow 5- o}o]CEA]El A EA AR Slo]E4tEl ) 2-o}n]
woldld, & ofuld oA 6-HE ofuld, 2-2 =3 ofdd, &7 Fold A 6-mE Fold, 2-x =g
Jold, 2-yle-ad, 2-Eeyw, 2- E]OME*J, 5-%= b, 5-FE AIEAl, 47d FEvd 497] oA
o 5-zedd (-(=C-CHy) S, 5-ZzdY (-C=C-CH;) AIEA, 6-olx $-a, 6-olx A|EA, 6-olx
Y, FE-9-ohdd, 4-Bo9-2kd, &-XFE F1 7] oAy 82—, 8-ofn|-, 8-HE-, s-Hodd-, 8-
stolEFA-oldd e Folbd, 5-X3kE Fevd 7] iy 5-FE-, FAHFHOE -HER- -EIEFL
Zog-gehd Ee AR, 7-dEgepd, 7-mdotdd, 2-F-obuld, 2-ofw]=-ofdld, 8-oflrobd, g-o}
2ot 7-dlopRpgrold  7-dloatolud, 3-Holxpgrold | 3-vloftoluld, A 7], EFE 471, A7)
-G24E 7] Be E4agE d7)E s, ool A 1L B 54 FddlA, A= sy
2 FEmd oA 1,3-H o AR -2-2, 1,3-T] oA} s E] o} -2-2 E= 9-(2-o}H| ko §A])-1,3-T]o}2}

K-EJ
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
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WAL -2-2 (G-FAZ)E T, old SAHAE Xt Ed §of "ddY] fFEA"E FU 2 v
vd @717 o2 FERagd o8 A= AG7], dF E9 7-dokRl-oldld, 7-dolxlqtol il 2-ohn]
wyEd B 2-vEES 2. Ed, B oano] v ARt A :'TX]% AA71E EEst, ol
FAHA = Fe= (=, n= E3 3,687,808; Swayze et al., The Medicinal Chemistry of

Oligonucleotides in Antisence a Drug Technology, Chapter 6, pp. 143-182 (Crooke, S.T., ed., 2008); The
Concise Encyclopedia Of Polymer Science And Engineering, Kroschwitz, J.I., Ed., John Wiley & Sons,
1990, pp. 858-859; Englisch et al., Angewandte Chemie, International Edition, 1991, Vol. 30 (6), pp
613-623; Sanghvi, Y.S., Antisence Research and Applications, Crooke, S.T. and Lebleu, B., Eds., CRC
Press, 1993, pp. 273-302).

A e A9dy] FEAE WEsE ok, Fohd, $ehd % AN, wEEsA (1), (i), (i)
(V] 947 FEAS £Fsta, 429 ohvlnes], wgAs damel g obrlwsls okl nEs] B g
AEFoIt e, WA e) AL ol T (W) s BEsr, F7lw -ERonsebd, o-ERoR
AEAL 5uE R, 5025 e, 2.6-tol e, SRS g Aesl fEAl W FEAEA

2 pEgehas ge Vend fRAS Fhw T,

Frhe vhgA e FadelA, 47 9y] fEAE MYsth ke, Wuste Fold, Wgsy Sehd 2 )
gshg AEACERE B (1), (i), (i) & ()9 997 FEAZDE 983, 22 opvjws], v
GA A oae g oprwrls obd mEe] o8] REHT

gty AEAcZRYE 2 9 (), (11) (iii) Ee (1v)4 A7 FEAZEE A 7}
2 sl daaelad olnmrlE obd BEY] e yIAXEBolutn, nlEHsHA YWEZEolvtx
(DMF) el o3& Bz},

k2w e pddel A, 7] d97) fEAE (), (D), (i) =2 (i 997 fFEdzre Aoy
3, Zzte] opunes), HgA s dameld opvlsle nEle o8 wEH.

Frbm g E FAANA, A7) AL FEAE (D, (D, (i) B (09 997 FEdelx, e
Q4 ohlnslE obd nEy] mE oodEEelii, wEdsl ougxsclid (IE o3
Hadr}

F7t2 w9 wEd oA, A7l (1), (i), (iii) E=x (v dF7] F=A9 47 diagyd ofn
=719 4] obd B3l -C0)-Rppeli, 9714 Ry A2 SHHSRE (-C €4, CCip o, CCyp ot

Ci=Cip &9 E= CoCyp oFESA -Cp FZA™MNOZHE HdExa, 7] dIZdxFolvugx B35 7= =C(H)-

NRi2R130]1 3L, Rz B Rig A2 SHAH O R (-C, GAZHFH Aedr).

F7FE w9 v ek FHdo A, A7) (1), (i), (ii1) EBx= (iv)9 7] F=A49 A7) dihag]d oln)
w7)e] A7) ofd REV|E _C(O)_RM 132, 714 Rue A= 5982 -G, €24, #ld, =27, ¢-C €4,

g4l

CoCe LA, C-C, A2 X3k dd, Ad, =27, -0 &2, CC 2dLZ, C-C SIFAE A3
WA e dedow a2, C-C ¢4, -0 A= Aghd AdSA] (-C, dddela, 7] Heddxsof
v B3E71E =CH)-NRpRi301 2L, Ry 2 Ryd A2 S8HoR (¢, ¢AZRE Agdrc,
FrkE g ukgA g oA, 41 (1), (i), (i) E=2 (iv)9] AF7] FeAe 7]
iﬂﬂf$ﬂ0%laiﬂ%—um%mLL,@ﬂHRﬁfﬁﬁ_EEQOECA:gé,ﬂé,%id,a{gga,
C-C L, C-C, FAE XNgd dd, Wz, @24, (-C 22, C-C, EFAZ gy dld E£= AdS
A E@ (CH-0CeH;) L 278 Aelgzn, dHde Mezow stad, (- €72, G-C 2L, (-C, EFA=
AgEa, A7) g Egom|tie BE7]E =C(H)-NRpR;;01 L, Ry B Ry A2 5H@H o= (-C, $DZ5E
Aegc,

F7 2 vl $- wpE A Fdoel | ] (1), (i), (ii1) & (iv)9] A7 F=A9 A7) daaig]y) ofn
w719 A7) ofd BE7|= -C(0)-Riola, 9714 R AZE FHASZ (-G &2, dAd, C-C &7, HEA
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[0167]

[0168]

[0169]
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g, W, 0G0, HEAR A8E Ad wE ESAEE (Oh-0CH) o2 Y AEE T
71 Gl HEHOR (- 42, WBAR A5 5, 47] YSAEFh| e BE/)E =CID-NReRio) 31

Ry 2 Ry® A2 S9802 (-C, Hdzre Hegr),

A AT U, B 0, (). (5D B2 (0 49 GEAR 97 Az o
=719 7] ofd BE7]= -C(0) R17 13, 714 Ry A2 59402 (-G ¢4, dAd, (-G, fEA=
g wd, WA, -C &2, WEAZ A3E WA == ddSA el (CH-0CHs) S 255 delxa, of7]
A Cllse AEA oz C-C; €4, HSAIZ A3 a, A7) fgaddzEoivts Bar]E fuHExgorrx
(DMF) o] .

Zohe W whrA e Ao, 47 (1), (1), (i) EE (0o 887 GEAe] 47 dzmea ofl
w=7]e] A7) obd BE7]= -C(0)-Rielal, o714 Ry M2 SdHAoR WY, olihxmd Id, dld L

HAdSAHE @ (CH-0CH;) &2 H-H MEwar, of7|A Gl d¥doz (-C; €4, HSAIZ A3y 1
71& fegz ol (DMF)o|t}.

%7
wg- wbbA g e, A1 (1), (1), (iii) Ex= (iv)e] 97 F=Ae 471 9

0O

27} Zae)g oy
w79 A7) obd BEZIE -C(0)Rwoli, o714 Rpte M2 Sfdow v, oja-x2d, sd, Wd &t

A A E A (CH-0CH;) S 2HE] AEE 3, oJ7|A (s AdFdoz wE, oiZay
EEol o] (DMF)e]tt.

fu
2
ey
)
M
o
)
o

e
i)
k
il
e
=)
o
=
T
fo
N
s
o
2,
mm

sEAe] 7] Aamed ohulvsle wEsleltt, AW FFEE (H- Ei= (D-YATE =
e 2 oubgel W9 o] EFEojof @},
wh A FEOA, B o] SRS ()-QATR] qAAL ol tw, uEA s Oug ety

o

AEA, sl EAEA, obdd 8 FeldozyE MuEth. weta

El*ﬂ, AEZD, 5-HEAEAL, Oitﬂﬂ ;om t2lell DNA B3 RNA %;1111 Wz 2949 o d718s ¥4
T e WIEH g Rojojgolth

o] AREE Wb, o] 'Sl RolojH"E Yo Zp7bo] Ao EXAFUYO|E, EATO|E E|o A HE
ReFAHOE TEAHOE, EYFEAHCE FAHOE EgoAHE, IAFHOE foiHE, E|Q A 1
E oAHEZ, HEQIAHOE o AHE FiE IATZolutho] EREE fef§k Ho|ojE| ZiE ﬁEﬂ%rﬂr.

T b ol A1, 318k2] (1)) sheheolA, 1 RoJoE Ry X230 o]oJE], ¥ X EoluHo|E X
oloJE] @ ¥ AT Zolutjo]E RolojE|2EE Mg, E o2 {FdooA, dsta (11)9] agEelA,
HoJoJE] Ry EAHOE Ho|oE], ¥ Eolu|do]E RoJolE] W ¥ AN Eolu|tjo]E HoloE|2RE A
ek, = oE A, shehe] (D)9 stgEcA, Q1 RoJolE Rys EXHO|E RolojE], ¥y 2olu|y|
o|E RoJolE B ¥AN Zoju|tlo]E RololE 2 H e},

Bgo] AgE vk, go} "ol molole]"= P mi P At el o 9xE Egehe RololgE Wi, ol

= st (VDo YEhfH,
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[0171]

[0172]

[0173]

[0174]

[0175]
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W= 0, S B SeE YelAY, e AAS YeldAY, e BhE el

Ry 2 R= ANZ SdHo= [, &27, OH, ORs, NReRy, SH, SRy, C=Cs &2, C—Cs 222, C-Cs A, -
Co TRLFA, C-Co oh=dolar; R 47 AR SHHoR, Aol, YER, =271, -NHC(0)C,-C; &2,
-NHC(0)C—Cs &=L, 6-C; dPdxd= Az or gk C-C ¢4, CC &A1 42 AR Sg3ow,
Aot YERZ a2, C-C, A, (-C T2L7, (-C, FRLAFA], -NHC(0)C-C; €2, -NHC(0)C,—C; =
A7, C-C AHEdR Aeroz X3 ofd, (-C EZHL, (-C LA old; oA Flol=54
B&7]o]a; Ry B RS MR Edos ¢4 Adzog Aofx, YE=R 27, (-C A, C-C zad
A, CC &IFAZ A8k C-C ¢4 AuAor Aot YE=R 27, (-0 €2, -G EFAE 23
ol o HEI|o|AY; o5 FaE AL &l
g gEEdd, Fegud, Exdd, desxd 9 srgueloR e deEa, R
Aeldor (-C; GZ4& X3, Ry BlS HE7]ola; BAME (R, 719 Ao 23S e
S EE SeE UEN W, ggow ol HoloE: oo P A7l AEoltt. Wb AAAS e W, ggow

Q1 molojgli= ol P @7k gejelth. sheha (Do) mololEli Qele] Auw YAelg AT EFFT,
sh5p4 (Do vehils Wolofelo] oo o] F7kz E@u, A& F7] @7 Ei oimoze] Ag A

al e
A8 5 Adn, (A2 SPdem) R 9 RS 01 B S 719k wgozrE fdd 4Y F Ak on ==
SH 71%el ¢ A fEats 7] Q7] mE olne B )atel] & FAHe] du, Eudolul, T
dobul, Wdolyl Ei ¢uE So|mBAlelmE mFFTH B TPHE olF < Rolojet FAF A
+

A F>delA, "]l BoJofE]"el A, Ry B Ry ME FHHOE H, OH, ORs, NReR;, C-Co &4, C=Cs &4, Ci-

Co F2U, (C &FAl, CC TREFA, CC ol olar; RyE AYHOR Aol UER T=A=2

jm}

Agd C-C ¢F; AFHom Aok, UYER, FRAR A o}, -C 2AL; ofME; Sol=si

BEZOI Ry R RS AR SHAOE £h, AGHOR Aohw, YER, B2, -G 97, 0C SFAR

=
A%k C-C &4 Adgoz Alope, HER, &2, (-C ¢4, (-G A2 A$d ofd; ofrie B3]

el ARgE HE, g "]l RoJojE]"= ZAXM||E, EAO|E EFoAHE, RmIEAACE, HEXAH O]
E, EYEAVE, XaHolE EFd~HZ, TAFOE Ud2HZ, E|QE AW E LL, CIE] Q3 2
Fo|E o ~HE i EAFEEolutjolES T

webA el M, R HHA R ZH7he] Aol EAXUOIE, EAIO|E EFoAHE, XA o]
E Gx2FolE, EFXAFHOE, XAHOE Ego2HE, XAFOE T AHZE, EQLIATE o

2, UELFEAT ]E o ~H = }_% Fageotrto]| ER Y Y, upeA sk Oth EAE 2olu|tho] E
T IAHOE Egd Ay 2ot}

A FadolA, 9 BolojEl= st (VD)o Yels EAZYO|ERRE Fstal, o714 Wiz 00]al, Ry
CrCet 2, C=Cs QR C-C SHTA], (-Cy ERATA], (-Cg oF]wb7lo] 31, R O ®i= OHBo]at; B2
e R, 719 Akl S debdvk. E thE FAdelAl, 582 (VD] 9l RojojE & H-EAX o] Eo]
3, oJ7)A] W 00]aL, RS Faolir, Ry OH B OHB'o]3L; OHB': HNEt; olth. 7o) Tad|olA, 884

(VD] ¢ WololEls A Z-E ATy o]Eoli, o]7]A] W= 00]3l, Re& &Zo]il, R OH %= OHB o]iL; O HB'

l:l

£

= NEt otk F@eelA, Btety (VD] ¢l RololElE wWd-ExaXule|Eolm, oj7]A Wi 001, Ry

T2olal, RyE O e OHB' o]aL; OHB' _HNEtS ojtt, W trE T oA, 332 (V)Y ¢ Holo]Ee LA

A

Frste B Aol Eola, o4 R, Ei R AZ SYdoz 7 3

it

54 b0]

ke

2

us

S a=1

JFL

HolEx X
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ErmwERAY £ Ak, Fobel THANA, S (2] 9l RolojElE 2-obr] e

T o e, stk (VD] 1 EolojEle] Ry % Rii= A= HPAoR H, O, €271, ORs, NReRy, SH,

SR, C-C, &4, d5 €4 -G 22, (-G 2D, (-6 2L, -G &34, G- 54, (G &=

)

UFA], C-C, FRLEFA], C-Cy ot =g, C-C o ied o]l Ree A2 SHA0RE, Ao, YER, =
Z1, NHC(0)Ci=C; &, NHC(0)Ci—C; U, C-C; ¢PAAx IR Aoz X3H (-G ¢Z, 98 9 (-
G4, A2 H5gHoz, Ao, YER, 2, NHC(0)C,-C; €2, NHC(0)C,-C; B2, (-C 4 xEd=
Aeqog A3y ofd, (-C; &Z o, C-C; hdtjold; opyE. Slo]=F4 HF7]o)al; Ry 2 R A

2 5yHor g4, Agyor Aopw, YE=R, 27, 0 ¢, GG 2dLd, (-G &3/ = A%

EZEE=E g XE A 3095 (Beaucage and lyer, Tetrahedron, 1992, 48, 2223-2311)°l 7RA|=]o]
Blo] AL m, g0l "9l Holoje]"= P mEE P Axl el o 9xE EFsE R 8 wakm, o=
sgHoz zhzte] Fgol st (D, 3hsta) (X) i sheh (X)o2 vhehs,
R5\ RG\ /RT

i ! :

|

e ree e

. o, 0.

Rs' (v Rs (1x) Rs X

G714 Y 0, S Ei= Seoldt; Ry R Ry Z7he] Aol R AE SPHOE S, Ztzto] AR EYHOE A
o]'l‘“—y L]Ei, %iﬁl, —NHC(O)C1_C3 ?:_}Z:_], —NHC(O)C1_C3 %i%}@, C1_C3 %@@Eéi /}jgu;ﬁl—o—i j]?l’% CI_C9
A, C-Cs &AL, Aol A= Sgdog Alotw, YE=R =2, (-G &FA, ¢-C &=L, (¢ =

A=A, -NHC(0)C-C; &4, NHC(0)C-C; &=, -G ¢ddxdz degxoew g€ okd, (-G

1
=

3
=

o
iy

Wobdl, (-G, AT ok o =2 BESo|as Ry B RE AR BPHOR Sk, HEHOR Aop,
, 2, GG EAY, GG L
A, C-C; &7, C-C; EFAZ X3te o} | o= 59 Hd; olu|x HI7|o|AY; o5 HadE AA 9

zZkeb A el =ae]d aels GAsta, Sz e dELYd, dHend, exed, e
2 H

K
2 anvdles iy dusa, ez ades dueHer -6 ¢AE AFHY; R HE

UE=R

i)
U

o]

Rl
a
i)
22
flo
[}
&
N
Lo
>
B
o
=
Y
tlo
v
)
=
O

_23_



[0181]

[0182]
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[0187]
[0188]

ZIHSd 10-2021-0008369

o P A, < ZoloJE] R 345+ (Do2 Yehjo,

Rs' (v
q71A YE 0, S BE Seolil, Y& 0 TE So]a1, Y& 00]3; R 2 R 74 9o W Mz =gdoz,
T, ZHzto]l M2 EYZFoR Aot UER 27, -NHC(0)C-C; &4, -NHC(0)C,—C; &= (,-C; &2

deldow AshE C-C 4, C-C BFA; 27 MR SYHoR Aohw, UER, %Al (,-C, ¢

A, O BREY, G0y BRLFA, OO 27, NICO)CC; B2ET, (-0 FAAFLR HeHe
2 HsE  old, (¢ Hdeld . (,-C, qAdrield;  Fol==4  HE7]: P(0)(0Ry)(ORy).
P(OJOP(O)(OR)(ORy) @l ati Ry BU Ry 242Fe] Aol Bl M= SHsom Fa&, Aohe, HE=Z, @24,
-NHC(0)Ci—=C; &2, -NHC(0)C,—C; 2L, (-C; dAHxd= Aegxoz X8 (-0 ¢Z; 717 M= 5¢
Hog Aotw, UER, 271, (¢ EFA, (¢ TR, (- TELFA, -NHC(0)C,-C; 22, NHC(0)Cy-
Co e, O FAATIR Huidon 98 ofd, (C HAAD, (- LA ol w57
olm: BAME OR, 7)9] ALzol 3 hehar,

Mo
kel

e

fu

~

1

E ohe pAdelA, S8 (IS R, D Ry Zzke] Aol 2 Am SfPHow 54, 7zt Am EgHe
2 Aobw, UER, @2zl -NIC0)C-C, 27, -NIC()C-Cy B2, (-C, PR FEI R deldon sy
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(ii) Ly-FtEBdgo]E-oln m-A7-F AL RZE|Qo|o]E &HA;
(iii) O}V :=-PEG-EAFERZE|QoE H7]; 4

(iv) ¢y-st2E2go|E-ojlu| =-PEG-FEAZZE] Qo] E H7;
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A%, B owge AL YunIdeHte ¥4 2 R oldd nA AR yIErd. 573
FANA, AA77h el FUeEEe] 7 wae] AFA AR LeniFAeE e A%, AFAcl A
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A= o 20 BEH FTE Po] F3He FAR ANEAL AgPoRH ASUG
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oA o FAtol= 1= -78TellA LilMDS w7l Al AlAl o8] ag&dos /s, E¥xs)
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4 2 45 AT, FIHE 4+ DIBALE -78TolA 4
o], A= 58 FLdTt. Lo R 504 o NEUE B35 77 MeCN 2 1,09 EFEo]|4 In(0Tf):E
24 AR 23}3 2271 Sl sbEReE A (Golden, K. C.; Gregg, B. T.; Quinn, J. F. Tetrahedron Lett.
2010, 51, 4010), AAE olFaey avjopAlE dd] &riE MeOHE WSAZo2x v S2IAA= 62
2 Agdrt. ggow gE 68 olhdstde], nEn A stst o8] ASalE FuH FEUOAI= ALE
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OXO

X e
27 O O @]
a \\ b d
. OFEt = OFEt QOEt
/O O:

OR

1 2alb 3R=H
c[, 4R =TEDPS
U\/"L @OMe —n QI)
&TEDPS TBDPSG
5 ;— BR=H h 8R1=H,R2=TBDPS
[e7R=AC : E: 9 Ry = DMTr, R, = TBDPS
10 Ry = DMTr, Ry = H

k22l 1: (a) LiHMDS, THF, -78°C, 2217}, 74%; (b) NaBHi, NiCl,, EtOH, 0C — A&, 2A7F, 0% (c)
BDPSCI, I,, N-"l€ojut}Z, THF, A<, 3A1%F, AFH; (d) DiBAL-H, CHCl,, -78C, 90%, 89%; (e) i)
In(0Tf)s, MeCN/H.0, A&, 48A1ZF, ii) MeOH, 6A1%F, 81%; (f) Ac,0, DMAP, DCM, AL 2x17F, 96%; (g) i)

TMSOTE, 2,6-FE]d, DCM, A+, 63, ii) TBAF, THF, 0C, 20%, 92%; (h) DMTr-Cl, AgOTf, DCM/FEH,
A&, 4AIZE, 93%; (i) TBAF, THF, A&, 20A17F, =4,

wowgel Sy FEAeA s FHe et oFmely 2Bl AYld p-JANGA NS HEW
Botel 2 dhE Hgog FAHET (Medvecky, M.; Istrate, A.; Leumann, C. J. J. Org. Chem. 2015, 80,
3556; Dugovic, B.; Leumann, C. J. Journal of Organic Chemistry 2014, 79, 1271; Lietard, J.; Leumann,
C. J. J. Org. Chem. 2012, 77, 4566). ™A, E|l¥l dA7E =ds}7] §5to, N-2=sAlon= (NIS)
H wEUoA=sI 28 89 AHA AFA A FAEL, 97]A R TMSOTI @5 Aol o3 62
2RE G F55E Mol old@ FPe e powEden
F5 AmviEIHT 7Rl o -Erﬂgﬂ*o}oﬂ FET%S a-
109} o] RiellA AAA A71E S7HA71aL, RellA o] & i’\]%‘i_@ﬂ sHE F Ade A
e ol AR pomel 27] o-F¥AL AEY ol @ BHo

X1 TBAF=®] #e Az ZeZ 8= s o], A=

< wpAEto = TBARSH $HA TBDPS H.5.7]7F

H

Y

™S Bag FZ 10 Ao NIS-wFa oA =shs 20538 FHE9] BuSale] )7
| vl CH-NR )3l < 26) a-ohwr & Egshs MIr-2Ed Y 4524 112 F53 Fa2 A
(RE&21 2).  2-Alopod NN N'N'-HEZo| a2 A ~¥ 2r]olu|tlo] ER ] HF
FaFEotutelE A E5 128 AT, S-HEAEN wEU A= o] vl
sl GAET. oEe EHow, wIHAE 110 NS BE5al, 1,2,4-Ego}E 2 POCl;2 Aol <
gotFel =g dskdn.  oRyel B 1,4-t]5Ake] EgEol A oelgt EolEe=e $44
S 5-HMEAEAl FEYQATEE $E5a, o]t B2 AA BEHY 37 wA dA 88k 4
2 138 AFsr. EAXEolutolE 4= A7lo] V)eH el o] Eavloldslel o 5}

o o
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DMTrO DMTrO DMTrO
O —
1 = @:r C‘J—;@
: NH ; NH
HG }_ @)
10 P OCH2CHLCN
(Pri)oN
12

HO o 9] o)
i% P—OCH,CH,CN

(Pri) N
= 14

Hk&-4] 20 (a) i) E]¥l, BSA, NIS, DCM, A2, 7A1ZF; ii) BugSnH, AIBN, &4, 70T, 30%, 73%; (b) 2-A]

olol& NN, N' N -HEgo|LZ2Av A~ 2 olu|t}o]E | ETT, DM, A<, 30, 129 A$ 70%, 149 A5
75%; (c) 1) BSA, E#Jo}Z, POCls, EtsN, CHCON, A2, 5A1%F, i) 1,4-T1SAF/NHOH, A&, 2A17F, iii) Bz0,

Et:N, DMF, A&, 20A17F, 88%.

459l REBF FEUeASHE Y 9970 B9 H8Hn, AvHen oAM= SAs
Avh. N-fzdoldy £ g-olh-6-ZREFVL ST ATA 79 AV BRIASH ohwv] EF
15 20& 247 4 0 1% 7 5 39 /B WER A4 b . R O EERES
8, @5e Boohwem 16 % 21% AR o2, ojud 74 2%
¥ (> 19) 2 Eavtelds) ofFe] EFE %
A8 2ofelg E225Y 43219l Beo) GadT. oAe Sz =g R W2 2
d 9 FEHow DNFE AH§E 2- omwu HEo

. 7% BAR eH A olF 2
o A7 (

95 Al Ha7]e] TBAF vij7f
ANEZES3} (- 17)d] 93 53, Fold A4 E=

N'E

Al
=
7}
|
g] )X
g]
o}
71

I,
— 24) 2 ¥25}olEl gl «1311 gAY,

— 44 -
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R1O DMTrO
@] /=N
a 51% o T
. NHEz ) N ez
Rz0 3 N
N
AcO P N(IPI’)
% b [ 18R1=Ac R2=TBDPS GCH,CH,CN
oMe o 16R1=H R2=TBDPS
[ .47 R1=DMTr, R2 = TBDPS
: d . 18R1 = DMTr R2= H 1%
TBOPSG 7
RO R.Q
o | O /=N
: ti)“N/\N — & .
} SN g g
TBDPSG M i R20 N iy
/
H2N N
_ N
(= BT | T 22Ry=H R, =TBDPS
21R=H k [ 28Rq=DMTr, Ry = TBDPS
24 Ry = DMTr, Ry = H
DMTO
@) /=N
N

3 FNz0

o N
g 3 -NH
P-N(P)2 |
OCH,CH,CN Nw\
/N\
25

Hhea 3: (3) N-wlzdoluld, BSA, TMSOTf, MeCN, 70T, 203, 64%: (b) NaOH, THE/MeOH/H.0, 0°C, 203,

69%; (c) DMTr-Cl, ¥&dl, A2, 24A]%F, 87%; (d) TBAF, THF, -2, 48|17}, 87%; (e) CEP-Cl, DIPEA, THF,
AL, 24y, T1%; () 2-olv|:=-6-S2ZF™, BSA, TMSOTf, MeCN, 55C, 50+, 77% (g) NaOH,
THF/MeOH/H.0, 0°C, 20%, 85%; (i) i) TBD, 3-sle|=E2AZ2uQUEY  DCM, 48A17F, ii) N N-THEZE0}

v = v golAe, DMF, 55C, 2A17F, 73%; (j) DMIr-Cl, ¥&l¥l, AL 18A]7F, 70%; (k) TBAF, THF, 22,
TN 7, 87%; (1) 2-Alobwog NN N' N HEgo|AxagxAxar]olutio]E EIT, DM, A&, 505, 69%.

ol

BoE g TRFH Ao, 2 2

o] 47}A] wEHE LT Eolutho|E A B2 o] suE ).
INSOTE S AFESE B 7 R A)4fe] AEshe Enle] =3

%94 Aes dieF 85 ¢ 159 wgAE ofwr o/B W

il

a4 ¢kt EW, DNA 7}eb el %*é @ﬂ»"« A W‘%% E81etr] Qs DMTr717P 7" 9 1 %
et o]y BHxoz A™H7] 35% TBAFZ &2 Az (— 36), olojz UWEAIELEs} (—-37)9
ek, 27 obwmme] REle 3T golAlEs)t o]l Jhsstal, 4% a-ofwer 385 AT
T B2 397} npxuto 7 5-(o g E]o)—lH—E1]EE}4~,] EA Al 2-Alol=oE N,N,N' N'-HEZo|AZZ
toln|tho]| ES AMESE Eastoldsle)] o9& FS5HTE, T3 FIHE 382 A<l THS BiH w7

= 389 Agshe EfobEFel =R POCl; B 1,2, 4-EgolES AMES Mol o]ojx], QFmjo}l gl 1 4-t]%
kol BgtE g AP s 5-HEAEAN FEULAEE A&EA AlFdT. DIF 5 Bz 0Z9 AHA BRie

Eaka, QMY AlE WBE7]e o] A4 %"J éﬂ%?lﬁ}. 714l 71|

::I_H
I

fo g = fo 2 o wu wo
Hel ro ok

>
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(Pri)aN
P—OCH;CH,CN

AcQ R1Q o
Q o) — 0! —
SL ot 2 L0 2 ST
h 3 J—NH 2 NH
TBDPSG 7 RO O DMTrO o

39
o — 35R = Ac, Ry = TBDPS

o= 36Ry=Ac Ry=H
d [ 37 R = Ao Ry = DMTr
38R = H, Ry = DMTr

g \ (Pri)aN,
P OCHZCHZCN

DTS DMTIS
40

Bh32] 4: (a) EJW, BSA, TMSOTf, MeCN, A< 18A|%F, 82%; (b) TBAF, THF, 2A1%F, 75%; (c) DMTr-Cl, 3¢
o AL 24X 7F, 96%; (d) K.CO5, MeOH, 3A1ZF, 86%; (e) 2-Alofx=o& N NN' N'-HEgo|AZadEAxa
tjolu|tho] E | ETT, DCM, A&, 399 AL 17, 81%, 419 A 30%, 80%; (f) i) BSA, 1,2 4-Ego}lZ,
POCls, EtsN, MeCN, A&, 7A7F, ii) 1,4-Y=22F/NHLOH, A2, 3A7F, iii) Bz,0, EtsN, DMF, A&, 187,

83%.

F AAv]e] AL, FAe wo] ofzh AeE LxoA N-wlzdolyd Ei 2-oluw--2EEFA & =
st el A&e FEleAl=ste] o) FaEa, 4019 7 39 a/B HER FEFHOAE 15 B 208 7
Zh AAgst (Wg-2 5). ol E EEEty] st ofdEr|Zb 23kt =7 dfell AAE, &5 a-ol
W 42 2 488 AlFert. ofdlxl A B5 AL ofHdE BHEV|Y] ALY (- 43), TBAFE ARE-SF TBDPS
BE7)e] AA (- 44), ol ®F HWEAEESE (- 45)9F A A E} ofME7]e] MEHQ BHE
(— 46), oozl A7)o] 71%H upol & 27 slo] Exvtoldsle] &) oluld A BE 478 AlFI).
TFobd 4 B9 g, 27 ofxmme] e o]Fe, 6-FEZFo] TBD ¥ 33| EFAZEI QL EY R
Agle] o3 Fold AV HFE o], FoliAl FIFHULAIE 495 AlFsrh. 48A%F 1 AR ofHE s 5'-
sto]=FAl 9l 2-ofH|v] ] FAIA REE E35te, HIH wEUAE 508 ATt A7Ieh fALSHAL,
DMTr 7] TBAFS ARE-3H A1 ®BE7)9) AA (— 51), oA fu|EAEES} (- 52)0 93 =

el obE 7= KL= Aol ofs AAFL, AFE 54 AHES DFR A3 Bowo] Folwsl
AE B3E Algett, wiA|ut ¥ astoldsteE 4 EF 45 S5
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(PriaN,
P OCH,CH,CN

R0 DMTIO

(/ \

¢ [[42R1=H Rp=TBDPS
4 [T43R1=Ac R, = TBDPS

a
44 Ry = Ac, R> = H
e[, 45R, = Ac R, = DMTr
f [L46Ry=H, Ry = DMTr

TBOPSO 7
hl (Pri)oN
F’ OCH,CH,CN
RiQ
<i>w SRR es e
B2 I VKF
TBDPSO N R20 Ne Ny DMTIO NH
H E/ R Hg/ Y /
2 5 sa N
i [L20R=Ac K — 49Ry =H R, =TBDPS Ry =H "
48R=H | E50R1=AC, R2 =TBDPS, R3 = Ac
51 Ry =Ac, Ro=H, Ry = Ac

ML 52 R, = Ac, R, = DMTr, Ry = Ac

n [, 53Ry = H, Ry = DMTr, Ry = DMF
¥he A 50 (a) N-wlzdoluld, BSA, TMSOTf, MeCN, 707, 203, 64%: (b) NaOH, THE/MeOH/H,0, 0°C, 20%,
51% a-°oF=m, 18% B-olx=w; (c) Ac0, DMAP, DCM, A, 18x7F, 90%; (d) TBAF, THF, A&, 3.54%F,
90%; (e) DMTr-Cl, &9, AL 24A17F, 89%; (f) NaOH, THF/MeOH/H,0, 0C, 30%, 94% (g) 2-Alo}xo€l

NNN' N'-HEgo|ar2 gy sy 2rjoln|tpo] B ETT, DN, A&, 479] 2% 1AIRY, 77%, 549 735 50+,
67%; (h) 2-obw»=—6-Z 2 ZF¥, BSA, TMSOTf, MeCN, 55T, 50%, 77%; (i) NaOH, THF/MeOH/H,0, 0CC, 20+,

85%; (j) TBD, 3-slol==2xZ 29 o UEZ DM, 48A17F, 87% (k) Ac,0, DMAP, DCM, A&, 48A)17F, 76%; (1)
TBAF, THF, A, 4A1ZF, 87%; (m) DMTr-Cl, I&#]d, A&, 48A1%F, 99%; (n) i) KuCOs;, MeOH, A2, 7AIZF,
ii) NN-td ez 2ol = tueolyer, DMF, 55C, 2A17F, 77%.

g (E 2 Z, 1'R5'S,7'R)-(7'-8F0]=EEA]-3" 3'-C]uE-2' 4'-C]LAlo]E 22 [3.3.0]2E-6"-JZ ) o}AE]
°]E (2a/b)

o o 0" o
w LiHMDS U\)OL
5 OBt 4R, 78°C e dlc
5 ;
OH
1 2a

12 THE (100 nL) & ol FAtel= 1 (4.46 g, 18.4 mmol) &S -78CE Yzhghrt. vhF o= LiHMDS (THF &
1M, 22.1 mL, 22.1 mmol)7} HH3] HrigElch, §a8 ALo07 712317 oA -78TCe|A 2A17F &<k uxks}
a, 1M 84 HCL (22,1 mL)o] ZH7bell ofal] T3hrxlv. veo® E9&ES EtOAc (100 mL)= 3]Afshar,
THFS 7+¢t soll AlAgT. tgez &35S 0.5 M NalbPO, (50 mL)Z AF3tar, 84 A4S EtOAc (2 X
50 mb)& FEdT.  =¢E F71S NgS0y felM AEA7]ar, ofsfste], SEAIIG.  wAAl dbes C

(EtOAc/3%E 3 ¢ el olall AAlstar, 2719 o4& A 2a/b (3.30 g, 74%)E A=ttd aA|2A F57IT

(

]1

2a9] dolE}: Ry = 0.37 (EtoAc/EAF 1 : 1):

I NIR (300 MHz, CDCls) &6.07 - 5.98 (m, 1H, H-C(2)), 5.59 (d, J = 6.0 Hz, 1H, H-C(5')), 4.94 - 4.81
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(m, 1H, H-C(1')), 4.65 (t, J = 5.6 Hz, 1H, H-C(7')), 4.18 (q, J = 7.1 Hz, 2H, CH,CH;), 2.67 (br, 1H,

0#), 2.37 (dd, J = 13.5, 7.5 Hz, 1H, H-C(8')), 1.55 - 1.42 (m, 1H, H-C(8')), 1.40, 1.33 (2s, 6H,
(CH3)5C), 1.26 (t, J = 7.1 Hz, 3H, CH.CHj).

BC MIR (75 MHz, CDCls) §165.75 (C(1)), 161.61 (C(6')), 116.53 (C(2)). 110.69 (C(3')), 76.55 (C(5')).
75.52 (C(1')), 71.63 (C(7')), 60.51 (CHCHy), 37.46 (C(8')), 26.44, 24.11 ((CHy)sC), 14.27 (CH,CHs).

ESI-HRMS m/z CiHigOs ([M + HI') 7A12bgk 243.1227, =77k 243.1231.
2b9] dlolE}: Ry = 0.52 (EtoAc/EAF 1 : 1):

I NIR (300 MHz, CDCls) &6.15 - 6.05 (m, 1H, H-C(2)), 5.37 - 5.02 (m, 2H, H-C(5'), OH), 4.87 (d, J =
3.4 Hz, 1H, H-C(1')), 4.67 (t, J=4.9 Hz, 1H, H-C(7")), 4.20 (qd, J = 7.1, 0.9 Hz, 2H, CHsCH), 2.55
(dd, J = 14.6, 8.1 Hz, 1H, H-C(8')), 1.94 - 1.77 (m, 1H, H-C(8')), 1.39 - 1.25 (m, 9H, (CH3).C,
CH.CH3) .

PC MR (75 MHz, CDCls) 8 167.91 (C(1)), 167.43 (C(6')), 120.13 (C(2)), 111.75 (C(3')), 81.62 (C(5')),
78.08 (C(1')). 70.85 (C(7')). 61.25 ((H,CHs), 36.53 (C(8')), 27.38. 25.45 ((CH)sC), 14.19 (CHy(Hs).

EST'—HRMS m/z CiHig0s ([M + HI') 7A|2bgh 243.1227, =743k 243.1227.

o8l (1'R,5'S,6'S,7'R)-(7'-3}o]EZA]-3' 3'-LJuE-2' 4'-C]-LAlo]F572][3.3.0]SE-6"'-)o}AEo]E (3)

Y M

0 0770
0 NaBH,, NiCl, 0
: ! )L OF1 " ~QEl
‘ EtOH
0

2alb 3

&g 2a/b (12.65 g, 52.2 mmol) 2 EtOH (300 mL) & UZ A38lE gxlsto]=do]E (2.48 g, 10.4 mmol)<]
S 2F HESPo|=ato]l= (9.88 g, 261 mmol)E LAHZFA 0CA H7ksch, AFHE oAFE §9& 0T
A 308 FoF E 90E FoF ALoA ‘Whﬂt‘r 2o 2 EtOHE I sholl 7F3] AASEL, A nAS
EtOAc (200 mL)& 3]AA17]aL, ko] NaBH,E & (100 ml)9] H7bel g AHT the A2o|A 308 <

ks, oz oo A4S BT, R4S & (100 mL) 2 Al # 3o Sog 84 A
oJste], EtOAc (2 X 100 mL)E FE3F. ZFE F714S MgS0, $lolA Hdzstar, o4A]#A
.3

A AES CC (EtOAc/EAE 2 ¢+ Dell o3l A8t

Aé]

—

_

(11.4 g, 90%)< &

rL
111
—_>'"'-s
i
>
ol
By
%
O

39 lejt}: Ry = 0.40 (EtOAc/&AF 1 @ 1):

'H NMR (300 MHz, CDCl3) &4.65 - 4.52 (m, 2H, H-C(1'), H-C(5')), 4.15 (qd, J = 7.1, 1.4 Hz, 2H, CHsCH,

), 4.05 (ddd, J = 10.0, 9.99, 6.2 Hz, 1H, H-C(7')), 2.86 (br, s, 1H, OH), 2.65 (ad, J = 16.9, 7.1 Hz,
2H, H-C(2)), 2.24 (dd, J = 13.7, 6.2 Hz, 1H, H-C(8')), 1.93 (dt, J = 12.7, 7.1 Hz, 1H. H-C(6')), 1.56
(ddd, J = 13.9, 10.2, 5.5 Hz, 1H, H-C(8"')), 1.38 (s, 3H, (CH3),C), 1.30 - 1.21 (m, 6H, (CH3),C, CH.CHs).

PCONMR (75 MHz, CDCls) 6174.38 (C(1)), 109.06 (C(3')), 79.65 (C(5')), 77.19 (C(1'), 74.32 (C(7"),
60.80 (CH,CHs). 46.66 (C(6')). 40.38 (C(8')), 32.43 (C(2)). 26.00, 23.69 ((CHy)sC), 14.17 (CH,CHs).
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EST -HRMS m/z CioHz105 (IM + ) AlAkgk 245.1384, SA %k 245.1388.

o e (1'R,5'S,6'S,7'R)-(7'-(E]|Z- R GAH )ELA])-3',3'-t]a|g-2',4'-t] S Alo] 312 [3.3.0] S E-
6'-g)olAE O] E (4)

2, h'd

o 0O o
Q N-O{ £10| 0] C+E. TRDPSC o
OFEt " U\)Loa
t |, THF :
OH OTBDPS
3 4

&3S 3 (2.50 g, 10.2 mmol), 7AZ THF (60 mL) % N-wl€o|n|t}= (12.6 g, 153 mmol) ‘;—1 8= (7.80 g,
30.6 mmol)e] &Mo] FHE-ReE(FE2)udddsd (3.0 mL, 11.2 mmol)S AL (rt)olA] LAZFA H7}3i).
FAG Ao A 347 Fet wHkgk U THFE F3HA]7]al, Z3ES EtOAc (50 mL)Z 3]4 o}‘ﬂ% 10% 44
Nag0;S, (2 X 40 mL)= M3t tSoz #8284 S F3sbar, EtOAc (50 mL) 2 F&F30. =39 /717

S NgS0, eld AxAZIaL, opste] FIAIZITE,  mAA AES CC (EtOAc/3AF 1 @ 10)d o) AAstaL
4(5.01 g, A4 $8)8 4 nARA 590

4¢] dlole}: Ry = 0.87 (DCM/MeOH 10 : 1):

H R (300 MHz, CDCls) 67.77 = 7.59 (m, 4H, H-arom), 7.51 - 7.32 (m, 6H, H-arom), 4.61 (t, J = 5.7
Hz, 1H, H-C(5')), 4.49 (t, J = 5.7 Hz, 1H, H-C(1')), 4.15 (q, J = 6.9 Hz, 2H, CHsCH,), 3.96 (dd, J =

15.5, 9.5 Hz, 1H, H-C(7")), 2.64 - 2.32 (m, 2H, H-C(2)), 2.15 (tt, J = 9.0, 4.3 Hz, 1H, H-C(6')), 1.83
(dd, J = 12.7, 5.2 Hz, 1H, H-C(8')), 1.61 - 1.45 (m, 1H, H-C(8')), 1.27 (td, J = 7.1, 1.9 Hz, 3H,
CHyCHs), 1.18 (s, 6H, (CH)oC), 1.09, 1.08 (2s, 9H, (CH3);-C-Si)

13C NMR (75 MHz, CDCl;) §173.07 (C(1)), 135.87, 135.85 (CH-arom), 134.08, 133.73 (C-arom), 129.80,

129.75, 127.67, 127.58 (CH-arom), 108.82 (C(3')), 77.92 (C(5')), 76.96 (C(1')), 74.93 (C(7')), 60.24
(CHCHs), 47.27 (C(6')), 40.27 (C(8')), 31.10 (C(2)), 27.04 (CH3);—C-Si), 25.86 ((CH3),C), 23.83

((CH3)5C), 19.23 (CH3)3—C-Si), 14.24 (CH,~CHs).

EST -HRUS m/z Cogllse0s51 (M + H]+) Alxkgk 483.2561, SA %k 483.2562.

l

(1'R,5'S,6'S,7'R)~(7'-(E|E-RE O A E)SA])-3",3' -] €Y-2',4'-T]SAFo| 22 [3.3.0] S E-6'-
) oA E TS = (5)

OXO O><O ><

Q" O
Ot ————— = H o+ OH
- DCM,-78°C ; :
OTBDPS OTBDPS OTBDPS
4 5 34
A% DCM (120 mL) % ol~Hl= (8.56 g, 16.3 mmol) &L -78C= W3 tfS DiBAL-H (ydAF 5 1 M,
18 mL, 18 mmol)& M3 Hrletch. £9E F7t= -78°Co| A 90% Fob wwhet the Aoz shest), wk

< 0.5 M 5874 Nall.PO, (100 mL)2] 7ol 93] AAstt, F714S B, 584 S F7F= DM (2
X 100 mL)o2 FEgh.  =FE F713S MgS0, flolA ARAI7Ia, ATt SAZITE, wgA AHES
CC (EtOAc/EAF 2 @ 10 WA 2 @ el 9o&) AAstn, <dus|= 5 (6.36 g, 89%) 2 <+7& 34 (0.637 g, 9%)
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[0411]

[0412]

[0413]

[0414]

[0415]

[0416]
[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

ZIHSd 10-2021-0008369

=

SEg

mb

5] dlolE: R = 0.65 (EtOAc/EAF 2 @ 1):

' NMR (300 MHz, CDCl3) §9.72 (s, 1H, H-C(1)), 7.65 (td, J = 8.0, 1.6 Hz, 4H, H-arom), 7.47 - 7.33 (m,

6H, H-arom), 4.57 (t, J= 5.7 Hz, 1H, H-C(5")), 4.51 (t, J = 5.7 Hz, 1H, H-C(1')), 3.99 (td, J = 10.0,
5.9 Hz, 1H, H-C(7')), 2.58 - 2.43 (m, 2H, H-C(2)), 2.20 - 2.08 (m, 1H, H-C(6')), 1.87 (dd, J = 13.5,
5.9 Hz, 1H, H-C(8')), 1.53 (ddd, J = 13.5, 10.1, 5.5 Hz, 1H, H-C(8')), 1.16 (d, J = 3.5 Hz, 6H,
((CH3)5C), 1.05 (s, 9H, (CHs)s—C-Si).

13C NMR (75 MHz, CDCl;) §201.87 (C(1)), 135.93, 135.90 (CH-arom), 133.96, 133.73 (C-arom), 129.96,

129.89, 127.79, 127.68 (CH-arom), 108.89 (C(3')), 77.76 (C(5')), 77.17 (C(1')), 74.96 (C(7'), 45.44
(C(6')), 41.31 (C(2)), 40.16 (C(8')), 27.08 (CH3);—C-Si), 25.87 ((CH3).C), 23.79((CH3),C), 19.25 (CHs)s~

C-Si).
EST -HRUS m/z Coellss0451 (M + H]+) AlAkgk 439.2299, SA %k 439.2297.

(3aR, 4R, 6R, 6aS)-4-((E]| E-R s YA & )&A] )-2-v]E A Al g}o] = 22— 2] HEL[b]FF&H-6-2 (6)

o 0O ) In(II(OTN3 HC

e MeCN, HyO (9:1) O
H OMe

OTBDPS TBDPSO
5 6

i) MeOH

MeCN (170 mL) ¥ H,0 (19 mL) & <d3l= 5 (13.73 g, 31.31 mmol) &Hol QF(

A

il
E (703 mg, 1.25 moD)E HA71slgich. &8 72 4847 Bk wukd the gujE 7]
E2dow FEZIANYG. ZHFES AZF MeOHol &3jA71aL, 6417 2l 3}
oA A AHES CC (EtOAc/EAF 3 @ 10)9] &) AAsta, olwm vHE o/ T 4 @ 19 EIE 6 (10.50 g,
LUdZAN F5EII

6] dlolel: Ry = 0.53 (EtOAc/EAF 1 : 1):

' NMR (300 MHz, CDCl;) &§7.63 (dd, J = 7.1, 0.6 Hz, 4H, H-arom), 7.46 - 7.34 (m, 6H, H-arom), 4.98 (d,

J=4.8Hz, 0.8, H-C(2)), 4.91 (dd, J = 5.9, 1.3 Hz, 0.2 H, H-C(2)), 4.63 - 4.54 (m, 1H, H-C(6a)),
4.53 - 4.37 (m, 1H, H-C(6)), 4.09 (m, 0.2 H, H-C(4)), 3.92 (br, 0.8 H, H-C(4)), 3.29, 3.27 (2s, 3 H,
MeO), 2.79 (dd, J = 17.0, 8.2 Hz, 0.8H, H-C(3a)), 2.64 - 2.51 (m, 0.2 H, H-C(3a)), 2.29 (d, J = 8.1
Hz, 1M, OA), 2.10 - 1.80 (m, 2.4 H, H-C(3), H-C(5)), 1.65 (ddd, J = 13.2, 9.1, 4.4 Hz, 0.8 H, H-C(5)),
1.44 - 1.34 (m, 0.2 H, H-C(3)), 1.22 (ddd, J = 13.2, 8.1, 4.9 Hz, 0.8 H, H-C(3)), 1.05 (s, 9H, (CH3)s-

C-Si).
13C NMR (75 MHz, CDCl;) 6135.78, 135.74 (CH-arom), 133.96, 133.84 (C-arom), 129.78, 127.72 (CH-arom),

107.21, 106.50 (C(2)), 85.37, 81.76 (C(6a)), 78.11, 77.19 (C(4)), 73.03, 72.44 (C(6)), 55.30, 54.46
(Me0), 50.91, 49.67 (C(3a)), 41.13, 40.29 (C(3)), 38.16, 37.98 (C(5)), 26.96, 26.92 (CH;);-C-Si), 19.07

(CH3)3—C-Si).
EST -HRUS m/z Coellss0451 (M + H]+) Ak 435.1962, =7 gk 435.1950.

(3aR, 4R, 6R, 6aS)-4-((E| E-R Y] 5| GA| ) S A] )-2-v| EA] A}l o] E 2 -2H-1 2] FE}[b]FF&-6-Y oA Eo|E
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[0423]
[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]
[0431]

[0432]

ZIHSd 10-2021-0008369

(7)
HO AcO
9] Acs0O, DMAP o
OMe - OMe
- DCM :
TBDPSO TBDPSO
6 7
A% DCM (100 mL) = % 6 (3.35 g, 8.12 mmol) ¥ 4-tiwdolm=mg)y (1.29 g, 10.6 mmol) §Mo|| oA E
AF B4E (3.8 mL, 41 mmol)g Ao A H7Fgek, 243 FoF Wkl o] % wke-S ¥ 3} Nal(0; (10 mL)2
g Hrlo o AHs}r. vpEom EFES I3} NaHC0; (50 mL) & 3)AskaL, DCM (3 X 50 mL) & Al
g, z23E 57148 NgS0,, SlolAd AxAZ|a, ot FEAIY,  wAA] A28 CC (Et0Ac/ At 1

p2)ell el BAskar, ohwr Wl T o4 0 19] FRHE 7 (3.53 g, 960)& A LARA SS9

79 dlolE: Ry = 0.42 (EtOAc/3:NAF 1:2):

H MR (400 MHz, CDCly) ©7.70 - 7.59 (m, 4H, H-arom), 7.48 - 7.34 (m, 6H, H-arom), 5.41 (dt, J =

11.0, 5.6 Hz, 0.8H, H-C(6)), 5.28 (ddd, J = 11.7, 6.6, 5.2 Hz, 0.2H, H-C(6)), 4.99 (d, J = 4.8 Hz,
0.8H, H-C(2)), 4.89 - 4.81(m, 0.4H, H-C(2), H-C(6a)), 4.76 - 4.69 (m, 0.8H, H-C(6a)), 4.11 (d, J = 5.1
Hz, 0.2H, H-C(4)), 3.90 (d, J = 4.0 Hz, 0.8H, H-C(4)), 3.27, 3.24 (2s, 3H, MeD), 2.81 (dd, J = 16.6,
7.6 Hz, 0.8H, H-C(3a)), 2.60 (dd, J = 10.1, 7.0 Hz, 0.2H, H-C(3a)), 2.30 - 2.18 (m, 0.2 H, H-C(5)),
2.12, 2.10 (2s, J = 4.7 Hz, 3H, MeCO,), 2.07 - 1.82 (m, 2.8H, H-C(5), H-C(3)), 1.24 (ddd, J = 12.9,

7.6, 3.7 Hz, 1H, H-C(3)), 1.07 (s, 9H, (CH;)3;—C-Si).

13C NMR (75 MHz, CDCly) ©170.75, 170.66 (Me(D.), 135.77, 135.73, 135.72 (CH-arom), 133.75, 133.65 (C-

arom), 129.82, 129.74, 127.76, 127.75, 127.71 (CH-arom), 106.19, 106.15 (C(2)), 83.17, 79.80 (C(6a)),
77.49, 76.46 (C(4)), 75.64, 74.41 (C(6)), 54.34, 54.25 (MeO), 51.48, 50.17 (C(3a)), 38.05, 37.98
(C(3)), 36.96, 36.21 (C(5)), 26.95, 26.90 ((H3)s=C-Si), 21.09, 21.04 (#eCO.), 19.04 (CHz)3-C-Si).

EST -HRUS m/z Coells40:NaSi ([M + Na]+) AXEgE 477.2068, S7 gk 477.2063.

l

(3aR, 4R, 6R, 6aS)-4-((E]| 2-R Y O] mdA] & )LA] )-3a, 5,6, 6a-E| E &} 8}0] E Z 4~ 2] HE}b]F&-6-2 (8)

e i) 2.6- 2E|Cl TMSOTf HC
(e B 2
OMe - p
5 i\ TBAF, THF, 0°C }
TBDPSO TBDPSO
6 8

12 DCM (35 mL) =29 2 6 (2.08 g, 5.04 mmol)ol 2,6-FE W (2.95 mL, 25.2 mmol)& 0CAA H7Fsch. 0
TolA 205 H<QF wwkat o]Fof | TMSOTf (2.73 mL, 15.1 mmol)E Z 7138t 0} SMS Aleoz 71esla, 37}
oz WS ¥3} NalHC0; (40 mL)e] H7boll oj&] AR}, Fr|ds Egsta, ¢

€4 S DM (3 x 30 mL)= F7tE FE3T. =FE F7148S NgS0, oM AxA7]aL, of3fsto] S|

S AZ TF (35 mL)olA A|ssa, 0C= WzA7]aL, TBAF (TMS 3= 1 M, 5.6 mL, 5.6 mmol)<
A7 sich. AL 108 =9 wyksk ofS 3} NaHCO; (30 mL)E 3Asta, DM (4 X 40 nl) & F=3dcp. =

e 718 NgS0s #1oA AxA7]1aL, ofdfsto] SAZIT. wAA AHES CC (EtOAc/3AE 1 1 4)o 23

al
AAsta, 22 8 (1.76 g, 92%)S 53k},
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[0433]

[0434]

[0435]

[0436]

[0437]

[0438]
[0439]

[0440]

[0441]

[0442]

[0443]

[0444]

SIHES 10-2021-0008369
8¢ dloJe}: R = 0.49 (EtOAc/EAL 1 : 2):

HONR (300 MHz, CDCly) ©7.66 (m, 4H, H-arom), 7.42 (m, 6H, H-arom), 6.22 (t, J = 2.1 Hz, 1H, H-

C(2)), 4.91 (dd, J = 8.2, 5.3 Hz, 1H, H-C(3)), 4.70 (dt, J = 11.1, 5.6 Hz, 1H, H-C(6)), 4.56 (t, J =
2.8 Hz, 1H, H-C(6a)), 3.97 (d, J = 4.0 Hz, 1H, H-C(4)), 3.24 (d, J = 8.2 Hz, 1H, H-C(3a)), 2.30 (br,
1H, 0f), 2.03 (dd, J = 12.6, 5.4 Hz, 1H, H-C(5)), 1.51 (ddd, J = 12.7, 11.2, 4.2 Hz, 1H, H-C(5)), 1.08
(s, 9H, (CH;)3-C-Si).

13C NMR (75 MHz, CDCls) © 146.24 (C(2)), 135.72, 135.69 (CH-arom), 134.03, 133.74 (C-arom), 129.80,

129.78, 127.73 (CH-arom), 101.84 (C(3)), 84.59 (C(6a)), 76.79(C(4)), 74.10 (C(6)), 55.56 (C(3a)),
39.38 (C(5)), 26.93 ((3)5~C-Si), 19.08 (Cl3)s-C-Si).

ESI+_HRMS lﬂ/Z ngngOgSl ([M + H]+) ﬁ]ﬂ'%k 3811880, ’i:‘xégk 3811893

(((3aR, 4R, 6R, 62S)~6-(H] 2= (4~ SA] H) D) (W H ) ] B-A] )-3a, 5, 6, 6a—F| E &} &}0] = 2 ~4f-71 2] HEM b] F & -4-2)
L)) (H2-28)gHdd g (9)

He DMTrO
@:O) DMTr-Cl, AgOTf @)
/ r o
3 DCM. 2,6- 2E|CI > %
TBDPSO TBDPSO
8 9
A2 DM (15 mL) 2 A& 2,6-FEHW (15 L) T =27 8 (1.34 g, 3.52 mmol) % DMTr-Cl (1.43 g, 4.23
mmol)e] & & EEY (1.13 g, 4.40 mmol) & ¥EAFH H7tste] zlgk A4 dgaS AFsry. A

1E
2ol A 2413F &b uwkgk o] o | DNTr-Cl (239 mg, 0.705 mmol)®] F7F &F& 7t AHAS H= 24
Sk gk O o FAIIY. {715 E3F NalC0s (100 mL) = Al skar, 84 S DM (3 X 30 mL)

7131, ojzste] SAAZT. WA AbEs CC (EtOAc/F)
=3

2 FE3IY. 2gd 57145 MgSo4 flel N o
2179 (2.24, 93%)a A AL owA FEF

Az
A1 07, 40.5% EtsN)oll &l AAstar, B3

qzx
=3
=

v

9¢] dlolEl: Ry = 0.59 (EtOAc/EAF 1 : 2):

'H NMR (400 MHz, CDCly) ©7.76 (d, J = 7.4 Hz, 2H, H-arom), 7.69 - 7.60 (m, J = 9.3, 5.9, 4.6 Hz, 8H,

H-arom), 7.56 - 7.39 (m, 8H, H-arom), 7.33 (t, J = 7.3 Hz, 1H, H-arom), 7.00 - 6.93 (m, 4H, H-arom),
6.47 - 6.37 (m, 1H, H-C(2)), 4.67 - 4.58 (m, 1H, H-C(6)), 4.58 - 4.50 (m, 2H, H-C(3), H-C(6a)), 3.86,
3.85 (2s, 6H, MeO ), 3.82 (d, J = 4.0 Hz, 1H, H-C(4)), 3.08 (d, J = 8.1 Hz, 1H, H-C(3a)), 1.67 (td, J
12.4, 4.2 Hz, 1H, H-C(5)), 1.28 (dd, J = 12.7, 5.4 Hz, 1H, H-C(5)), 1.11 (s, 9H, (CH3)3-C-Si).

“C MR (75 MHz, CDCls) & 158.67 (MeO-C-arom), 147.61 (C(2)), 146.26, 137.36, 137.21 (C-arom), 135.81,

135.78 (CH-arom), 134.17, 134.04 (C-arom), 130.48, 129.83, 129.81, 128.37, 127.98, 127.76, 127.73,
126.79, 113.32, 113.28 (CH-arom), 100.29 (C(3)), 86.96 (((Ph);), 84.95 (C(6a)), 76.17 (C(6)),

76.07(C(4)), 55.26 (MeO-DMTr), 55.11 (C(3a)), 37.32 (C(5)), 27.04 ((H3)5—C-Si), 19.21 (CH3)s-C-Si).

ESI'-IRMS m/z  CyuHigOsNaSi ([M + Na]+) AlAkgk 705.3007, A%k 705.3021.

l

(3aS, 4R, 6R, 6aS)-6-(H] = (4-2|ZEA]#]d ) (H]d ) o] E ] )-3a, 5,6, 6a-E| E&} 3} o] E Z~4H-1 2] HE} [b ] F 4=
(10)
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[0445]

[0446]

[0447]

[0448]

[0449]

[0450]

[0451]

[0452]

[0453]

[0454]

[0455]

ZIHSd 10-2021-0008369

DMTrO DMTrO
Q TBAF @)

NN

; THF
TBDPSO H
g 10

O,

A% THF (20 mL) 9 282 9 (2.23 g, 3.27 mmol)o| TBAF (THF = 1 M, 20 mL, 20 mmol)S 2-Lox H7}
shoh, &S 20X17F B¢ wWRkek thS 3} NaHCO; (100 mL) = 3]A1&kar, DM (3 X 80 mL)&E F=3r}. =
FE F714S MgS04 flellA AZAIZ1AL, Aygste] FHEAIZITE. wAA AFES C (DCM § 0.5% MeOH, +0.5%
Et:N) 2 AAsta, 34 AZFS=Z 10 (1.45 g, AHH)E S5},

N

10¢] dloJe}: Ry = 0.44 (EtOAc/34F 1 @ 1):

IR (300 MHz, CDCly) ©7.53 - 7.46 (m, 2H, H-arom), 7.43 - 7.35 (m, 4H, H-arom), 7.21 (dd, J =

10.7, 5.3 Hz, 2 H, H-arom), 7.16 - 7.08 (m, 1H, H-arom), 6.80 - 6.71 (m, 4H, H-arom), 6.30 (t, J = 2.1
Hz, 1H, H-C(2)), 4.68 (t, J = 2.8 Hz, 1H, H-C(3)), 4.29 - 4.14 (m, 2H, H-C(6), H-C(6a)), 3.71 (s, 6H
MEO), 3.65 (d, J = 3.5 Hz, 1, H-C(4)), 2.87 (d, J = 7.9 Hz, 1H, H-C(3a)), 1.59 (ddd, J = 13.2, 11.8,
4.3 Hz, 1, H-C(5)), 1.05 - 0.95 (m, 2H, H-C(5), OH).

PC MR (75 MHz, CDCls) & 158.54 (MeO-C-arom), 147.64 (C(2)), 145.82, 137.12, 137.08 (C-arom), 130.26,
128.29, 127.81, 126.71, 113.13 (CH-arom), 100.17 (C(3)), 86.75 (C(Ph)s), 84.42 C(6a)), 75.54 (C(6)),
74.59 (C(4)), 55.22 (MeO-DMTr). 54.25 (C(3a)). 37.56 (C(5)).

ESI-HRMS m/z CaolorOs (M + HI') 714V3% 467.1853

_1[)1'

A7k 467.1844.

(3'S,5'R, 7'R)-1-{2",3'-U] Gl&A]-3",5'-f E} =~7 -3} o] EEA]-5'-0-[ (4,4'-T] W] S A E2] 7] d ) m| €& |- B -D-&f
HFetx=d) EE(11)

DMTrO DMTrO
e 1)BSA, E|ZI, NIS, DCM 0 =
2 - N O
: 2) BusSnH, AIBN, TBAF, Tol : }—NH
HO HO o
10 11

A% DON (45 nl) F FE)7 10 (1.45 g, 3.27 mmol) §-lo] BSA (2.0 mL, 8.18 mmol)& 0NN #7H5 o
gog deoz RN 458 FQF awkd oo, B (595 ng, 4.91 mol)E HrleA, Mg AL
TR W7, N-2 2 B4 A0S (875 mg, 3.92

A 608 B FrkE wteth,  thgoew EIES 0
mol)E H7Fskcl, 0CAA 3A1 7 L A0 4A)7F SoF wakek o] o), WS EIES EtOAc (100 mL)E 3
AAZ1a, 5O F NapS,0; (100 mL)2] 10% -84 &< 2 ¥3} NallCO; (100 mL) & A|F ). ¢844 F2

Z2estol DAM (3 < 50 mL) o2 FE3th. =9E 77142 NgS04 flollA AxA7]aL, ofsfsto] STAZIT,

Fﬂ\i

o,

mAgA Abes x5 (45 nb)el &aAIZL B BusSnHl (1.32 mL, 4.91 mmol) R ofFo|aFE|RUEHY

(AIBN, 53 mg, 0.33 mmol)& A-2olA H7}gth, 70TCelA 302 &<t 7HEeh o] Fd, £S5 HA2o= W4
Al713L, TBAFS #7bstc) (THF & 1 M, 6.5 mL, 6.5 mmol). £NE& 25& &< F7H=2 wwkstar, 23}k NaHCO;

(100 mL)& 3|Alslar DM (4 X 70 mL) & &3, 238 57142 NgS04 ol A AxA 7oL, o 3sle] St
A, v AA AHES C (DM F 3% MeOH, +0.5% EtsN)ell «] ) AAS, BN AFozA 11 (1.45 g, 270

o] @AE AN 7305 F5IH.

112] dloJe}: Ry = 0.29 (DCM % 6% MeOH):
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[0456]

[0457]

[0458]

[0459]

[0460]
[0461]

[0462]

[0463]

[0464]

ZIHSd 10-2021-0008369

' ONMR (400 MHz, CDCly) ©9.37 (br, 1H, H-N(3)), 7.83 (d, J = 1.1 Hz, 1H, H-C(6)), 7.58 - 7.52 (m, 2H,

H-arom), 7.48 - 7.41 (m, 4H, H-arom), 7.28 (t, J = 7.7 Hz, 20, H-arom), 7.21 (t, J = 7.2 Hz, 1H, H-
arom), 6.84 (dd, J = 8.9, 1.2 Hz, 4H, H-arom), 5.91 (dd, J = 8.0, 5.5 Hz, 1H, H-C(1'")), 4.25 (dt, J =
10.8, 6.0 Hz, 1H, H-C(5')), 4.13 - 4.08 (m, 1H, H-C(4')), 3.86 (d, J = 3.4 Hz, 1H, H-C(7'), 3.79 (s,
6H, Me0), 2.70 (ddd, J = 12.8, 10.2, 5.5 Hz, 1H, H-C(2')), 2.61 (dd, J = 16.9, 8.2 Hz, 1H, H-C(3')),
1.84 (d, J = 0.8 Hz, 3H, Me-C(5)), 1.80 (br, 1H, OH), 1.60 (ddd, J = 14.2, 10.5, 4.2 Hz, 1H, H-C(6")),
1.33 (dt, J=12.9, 8.0 Hz, 1H, H-C(2')), 1.14 (dd, J = 13.7, 6.1 Hz, 1H, H-C(6")).

13C NMR (101 MHz, CDCls) © 164.17 (C(4)), 158.64 (MeO-C-arom), 150.47 (C(2)), 145.65, 136.85, 136.71

(C-arom), 135.52 (C(6)), 130.20, 128.12, 127.91, 126.90, 113.22, 113.21 (CH-arom), 110.69 (C(5)),
87.21 (C(Ph);), 86.57 (C(1')), 82.02 (C(4")), 74.19 (C(5")), 74.13 (C(7')), 55.25 (MeO-DMTr), 49.40

(C(3")), 38.51 (C(6")), 37.64 (C(2')), 12.58 (Me—C(5)).

ESI+_HRMS ﬂZ/Z C,’g,’gH3407N2Na ( [M + Na]+) 7:]] )1\_]_'%1- 593.2258 s x{)] %k 593.2250.

|\

(3'R,5'R, 7'R)-1-{7"-0-[ (2-A] o} =] FA] )-t] o] £ ZZ Holn] e ¥ 23 Y ]-2' 3'-U] G| SA]-3",5'-f B} =-5"-0~
[(4,4'-T) | EXEZ Y ) e € |- B-D-2| HFel = }E v (12)

DMTrO
DMTFO . Nngo
i jo /—gz ETT, NNNN-HEZlo|4~Z2H ZTAZZC|0MD|CHO[E

N o : J—NH
) JNH DCM Op/o o
HO 0 :
>/N7/V\N
11 12
A2 DCM (10 ml) = FEFH A= 11 (232 mg, 0.406 mmol) 2 5-(o|€2E9)-1H-HEZZ (90 mg, 0.69 mmol)
)]

golo| 2-AlolxofE€l N,NN' N -HEgo|Ax2AYAEEr]olut}o]lE (0.26 ml, 0.81 mmol)S A4 7}
shoh, 30% EoF WRkEE o] Fof | Wke EEE-S DOM (50 mL)Oo.® 3 Aetar, E3F NaHCO; (2 X 30 mL) 2 =3}

NaCl (30 mL)2 AlH3c}t, ¢4 A4S =3
AzAN 712, oFsle] ZHAT. v AZA AHES CC (DM = 1.8% MeOH, +0.5% EtN)ol ola) AAlsti, 24

AEOFEA 12 (219 mg, 27} ol AA Y EE 70%) S F53hr}).

11¢] dloJel: Ry = 0.68 (DCM & 6% MeOH):

I NMR (300 MHz, CDCls) ©8.93 (br, 1H, H-N(3)), 7.85 (d, J = 1.2 Hz, 1H, H-C(6)), 7.65 - 7.52 (m, 2H,

H-arom), 7.52 - 7.40 (m, 4H, H-arom), 7.40 - 7.21 (m, 3H, H-arom), 6.96 - 6.81 (m, 4H, H-arom), 6.00,
5.94 (2dd, J = 8.3, 5.2 Hz, 1H, H-C(1')), 4.29 - 4.17 (m, 1H, H-C(5')), 4.12 - 3.89 (m, 2H, H-C(4"),
H-C(7')), 3.85, 3.84 (2s, 6H, MeO), 3.81 - 3.63 (m, 2H, OCHCH,.CN), 3.56 - 3.41 (m, 2H, (Me,CH):N),

2.88 - 2.69 (m, 2H, H-C(3'), H-C(2')), 2.61, 2.56 (dt, J = 12,9 6.3 Hz, 2H, OCH.CACN), 1.92, 1.82 (2d,

J=0.8 Hz, 3H, Me-C(5)), 1.75 - 1.56 (m, 1H, H-C(6')), 1.52 - 1.36 (m, 2H, H-C(6'), H-C(2')), 1.22 -
1.01 (m, 12H, (MeCH)oN).

“C MR (101 Mz, CDCls) B 163.86 (C(4)), 158.66, 158.64 (MeO-C-arom), 150.29, 150.27 (C(2)), 145.58,

145.52, 136.76, 136.71, 136.69, 136.60 (C-arom), 135.49, 135.35 (C(6)), 130.21, 130.16, 128.17,
128.13, 127.88, 126.91, 126.89 (CH-arom), 117.49 (OCH.CH,(N), 113.18 (CH-arom), 110.74 (C(5)), 87.27,

87.25 (((Ph)s), 86.58, 86.45 (C(1')), 81.79, 81.68 (C(4')), 76.02 , 75.50 (Jp = 16.5, 15.7 Hz,
C(7")), 74.22 (C(5')), 58.26, 58.06, 57.87 (OCH,CH.CN), 55.26, 55.22 (MeO-DMTr), 48.85, 48.62 (Jp =
2.6, 5.0 Hz, C(3')), 43.10, 43.04 (Jop = 12.3, 12.4 Hz (Me.CH),N), 37.78 (Jop = 5.3 Hz C(6')), 37.62,
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37.48 (C(2')), 37.41 (Jep = 3.6 Hz C(6')), 24.57, 24.53, 24.50, 24.46, 24.44, 24.39, 24.37 (Me;CH):N),
20.35, 20.25 (Jep = 7.1, 7.0 Hz, OCHy(H,CN), 12.58, 12.41 (7s, Me-C(5)).

P IR (122 Milz, CDCI,) B 147.32, 146.98.
ESI'-HRMS m/z ColONP ([N + HI) A4Fgk 771.3517, 343k 771.3512.

(3'S,5'R,7'R)-N ~HlZEL-1-{2", 3'-L] 5} LA]-3", 5"~ E} i —7 '~} O] EEA]-5'-0-[ (4,4 '-T] (| EA EZ 5] ) ] & ]
-B-D-2] 2 F} =y }-5-o YA ERX (13)

DMTrO 1) BSA, 1,2,4-E8|0}ZP0OCl;,  DMTrO
o) — EtsN DCM o) —
N o} N  )—NHBz

; JNH ) Cga 5% NHOH \ pay

HO o 3) Bz;0, EtsN, DMF HO o

1 13

Az MeON (5 mL) %o FEU A= 11 (302 mg, 0.530 mmol) &<l BSA (0.31 mL, 1.27 mmol)E 0TI =
7He B, 898 Ngolw MH anbget, E s EEpadelA, A MeCN (50 nl) F9f 1,2 4-EfokE
Hell (1.28 g, 18.55 mmol)S 0C=E WZHA7]aL, POCl; (0.40 mL, 4.2 mmol) = Et:N (2.96 mL, 21.2 mmo
DS Hrpsig, dgaAe 0CdA 30

HArbstar, EFES A2l 5AIRE St —irﬂ

e e Adshe SgE 110 v FulE gole skl
AREETE, WES-S 3} NallCO; (10 mL)e] 72 AA st

3 NaHCO; (35 mL)® 34A7]a, DM (3 X 40 ml)®
T 2FE 71 MeS04 flolA AxAT]AL, o ahste] SR

HE
rO
fu Rl
™
T
o

=
)
(@]
=
!
o
2
(<0
o
=2
2
)
(<0
o
&
o
o,
Flot
o
il
o
kel

.f_

Loz mAgA 2HES 1,4-tL4k (10 M) FF5E NLOH (10 nL)o] EgH&Eo] &ajA1ith.  A20)A 243F
Bot Wtk oo, EFES FFow dule] RVulg 77|, E3} NaHC0; (30 ml) =2 3]4Iske] DM (4 X
30 mb) & FZh, 23 7145 MgS04 Yol A A xA|71aL, o] ate] FHbA|FITH.

2oz mAA AES HAF DNF (13 mL)ol] £3|A171aL, EtaN (90 pL, 0.64 mmol)el ©]o}A Bz,0 (300 mg,
1.33 mmol) & A2olA H7pstar, &9 whA wwretch, AR A 98 ¥ 8 NalC0; (50 mL)E 7}FiH3]
H7rske] AL, DM (4 X 50 mL) 2 FE3ch. 238" {71405 MgS04 oA AxzA7]an, o3ste] S
AT, wAA AHES C (FAH/EtOAc 1 1 2, +0.5% EtaN)oll oJa] AAlsta, 24 7AFo =24 13 (315 mg,
88%)S T53et.

13¢] ®loleb: Ry = 0.57 (DOM % 4% MeOH):

1
H NMR (300 MHz, CDCls) ©13.39 (br, 1H, NH), 8.46 - 8.26 (m, 2H, H-arom), 8.13 (d, J = 0.5 Hz, 1H,

c(6)), 7.61 (d, J = 7.3 Hz, 2H, H-arom), 7.58 - 7.43 (m, 7H, H-arom), 7.34 (t, J = 7.4 Hz, 2H, H-
arom), 7.30 - 7.23 (m, 1H, H-arom), 6.89 (d, J = 8.8 Hz, 4H, H-arom), 5.96 (dd, J = 7.5, 5.8 Hz, 1H,
H-C(1')), 4.38 - 4.25 (m, 1H, H-C(5')), 4.22 - 4.12 (m, 1H, H-C(4')), 3.90 (d, J = 3.6 Hz, 1H, H-
C(7')), 3.83 (s, 6H, MeO), 2.82 (ddd, J = 13.3, 10.2, 5.7 Hz, 1H, H-C(2')), 2.66 (dd, J = 17.0, 8.1
Hz, 1H, H-C(3')), 2.08 (s, 3H, Me-C(5)), 1.77 (br, 1H, OH), 1.71 - 1.57 (m, 1H, H-C(6')), 1.49 - 1.36
(m, 1H, H-C(2')), 1.21 (dd, J = 13.7, 6.2 Hz, 1H, H-C(6")).

“C NMR (75 MHz, CDCls) © 179.56 (CONH), 160.01 (C(4)). 158.70 (MeO-C-arom), 147.96 (C(2)). 145.65 (C-

arom), 137.26 (C(6)), 136.99, 136.83, 136.71 (C-arom), 132.41, 130.22, 129.89, 128.16, 128.14, 127.95,
126.94, 113.25 (CH-arom), 111.57 (C(5)), 87.34 (((Ph)s), 87.32 (C(1')), 82.57 (C(4')), 74.30 (C(5'))

74.16 (C(7')), 55.27 (MeO-DMTr), 49.56 (C(3')), 38.52 (C(6')), 38.00 (C(2")), 13.63 (Me-C(5)).
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EST -HRMS m/z CaolHaoONs ([M + H]+) AlAkgk 674.2861, SA %k 674.2862.

1

(3'R,5'R, 7'R)-N ~1Z Q~1~{7'0~[ (2-A] O} o BA] )-T] o] 2 EZ Hor] e EA T} T ]-2", 3'~T] H] S A]-3 ", 5' -0 E}
Z-5'-0-[(4,4'-H o FEA E2]# Y ) o |- B -D-2] B F e} = }-5-m A ER] (14)

DMTIO
DMTrO o hgi
tlo)— F& NNNN-BSstol 422 2o qurmtrmE%I)'N e
N  —NHBz : N
SN ETT, DCM e L

2 'B-0
HO o P W
>/N>/ N
14

13

A2 DM (10 nL) =9 FZFHOAE 13 (276 mg, 0.409 mmol) L 5-(o|€Eo)-1H-HEZHZE (69 mg, 0.53
mmol) &Mof] 2-Alo}=ofEl N,N,N' N,-H|Eg}o]AZ 2L I AF 2T]olu|t}o]E (0.20 mL, 0.61 mmol)= 220 A
A7 e, 60 EQF wWHkEk o]Zo | Wk EIES DOM (50 mL)E 3|Alsla, X3} NaHCO; (2 X 30 mL) © 3
3 NaCl (30 mL)& AHs}h, 4 A4S x3dsta, DM (50 mL) &2 F&3}, Z3E G714 MgS04 9ol A
AZXAZIa, o3ste] SIAAT. uAA AHES CC (EtOAc/EAF 2 @ 3, +0.5% Et:N)oll & AAsta, 3

AZ oA 14 (268 mg, 27 ol @A EIE 750)F FE3ho},

142] dleJe}: Ry = 0.77 (DCM 5 5% MeOH):

I NIR (400 MHz, CDCly) ©13.32 (s, 1H, NH), 8.41 - 8.28 (m, 2H, H-arom), 8.13 - 8.04 (m, 1H, C(6)),

7.61 - 7.51 (m, 3H, H-arom), 7.51 - 7.40 (m, 6H, H-arom), 7.37 - 7.29 (m, 2H, H-arom), 7.29 - 7.20 (m,
1H, H-arom), 6.92 - 6.82 (m, 4H, H-arom), 6.07 - 5.87 (m, 1H, H-C(1')), 4.24 (dq, J = 11.7, 5.8 Hz,
1H, H-C(5")), 4.13 - 4.00 (m, 1H, H-C(4')), 3.94 (ddd, J = 14.5, 10.5, 2.8 Hz, 1H, H-C(7')), 3.83,
3.82 (2s, 6H, MeO), 3.69 (m, 2H, OCHCH.CN), 3.53 - 3.40 (m, 2H, (Me.CH).N), 2.91 - 2.70 (m, 2H, H-

C(2"), H-C(@3")), 2.57, 2.53 (2t, J = 6.3 Hz, 2H, OCH,CHCN), 2.08, 1.99 (2d, J = 0.6 Hz, 3H, M#e-C(5)),
1.72 - 1.56 (m, 1H, H-C(6')), 1.54 - 1.36 (m, 2H, H-C(2'), H-C(6')), 1.10 (m, 12H, (Me,CH):N).

“C MR (101 MHz, CDCl,) O 179.54 (CONH), 159.98 (C(4)), 158.69 (MeO-C-arom), 147.90 (C(2)), 145.58,

145.54 (C-arom), 137.30, 136.93 (C(6)), 136.81, 136.80, 136.73, 136.70, 136.67, 136.60 (C-arom),
132.37, 132.35, 130.22, 130.17, 129.89, 128.17, 128.15, 128.11, 127.93, 126.94 (CH-arom), 117.49
(OCH,CH,(N), 113.23 (CH-arom), 111.60 (C(5)), 87.36, 87.35 (C(Ph)s), 87.33, 87.25 (C(1')), 82.33, 82.25

(C4")), 76.05, 75.52 (Jp = 16.4, 15.6 Hz, C(7')), 74.32 (C(5')), 58.18, 57.98 (Jp = 19.5 Hz
O(N,CH,CN), 55.28, 55.24 (MeO-DMTr), 48.93, 48.72 (Jep = 2.7, 4.9 Hz, C(3')), 43.11, 43.05 (Jp = 12.4
Hz (Me,CH).N), 38.02, 37.88 (C(2')), 37.74, 37.40 (Jp = 5.3, 3.4 Hz, C(6')), 24.58, 24.54, 24.50,
24.47, 24.40, 24.38 (6s, MeCH)N), 20.36, 20.26 (Jep = 7.1 Hz, OCH,(H,CN), 13.66, 13.49 (Me-C(5)).

P NIR (122 MHz, CDCLy) © 147.37, 147.07.
ESI'-HRMS m/z CillsONP ([N + H') A14Fgk 874.3939, 2743k 874.3037.

(3'R,5'R, 7'R)-N ~1Z J-9~(5'-0-0} A&7 '~[ (E| E-RE ] 5| YA & ) 2A] ]-2", 3'~L] ] LA]-3", 5"~ EF=—a , B-
D-2lE Fe=g} ol (15)
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AcQ AcO
@:O)« N°- iz Qo BSA TMSOTY \): jo e
OMe N
& MeCN, 70° 2 = NHBz
TBDPSO TBDPSG N,
7 15

0N
=
(4.00 mL, 16.4 mmol)E ALo|x H7}slv}, 258 FoF wulkgk o]|Fd FHEdo] Frdl Lo o 70T
2 7tg9r)t. IMSOT (1.48 mL, 8.20 mmol)S A7}elil, €ML 70CAA 208 EQF F71=2 wwHksich,  ofs
o7 gas Aeowr WzkA7|a, FE3 NaHC0; (100 mL)e 7= AAsa, (4 X 50 mL)E F=3ch. =g
B F714E MgS04 oA AxAI7]an, oste] SEAIZITE, wAA AHES C (DM F 2% MeOH) ol <J&] A A

shar, A AFogM obwr HlE /B T 419 15 (1.74 g, 64%0)9] E3ES S5

AZ MeCN (40 mL) 59 9 7 (1.86 g, 4.10 mmol) L N-wlzdoldld (1.96 g, 8.20 mmol) FEHe] BSA
#

_I
s

159] dloJe}: Ry = 0.33 (EtOAc/EAF 4 @ 1):

I NMR (400 MHz, CDCly) ©9.33 (br, 1H, NH), 8.68 (d, J = 5.4 Hz, 0.8H, H-C(2)), 8.64 (d, J = 5.6 Hz,

0.2H, H-C(2)), 8.10 (d, J = 1.5 Hz, 0.2H. H-C(8)), 7.99 (d, J = 7.3 Hz, 2H, H-arom), 7.95 (s, 0.8H, H-
C(8)), 7.63 (t, J = 8.7 Hz, 4H, H-arom), 7.55 (dd, J = 13.0, 6.4 Hz, 1H, H-arom), 7.50 - 7.34 (m, 8H,
H-arom), 6.20 (dd, J = 6.3, 2.5 Hz, 0.8H, H-C(1')), 6.05 (t, J = 6.5 Hz, 0.2H, H-C(1')), 5.43 - 5.32
(m, 1H, H-C(5')), 5.03 - 4.97 (m, 0.8H, H-C(4')), 4.83 (t, J =6.0 Hz, 0.2H, H-C(4")), 4.14 (br, 0.2H,
H-C(7')), 4.08 (d, J=3.7 Hz, 0.8H, H-C(7')), 3.02 (dd, J = 16.1, 6.6 Hz, 0.8H, H-C(3')), 2.83 (dd, J
=16.9, 7.7 Hz, 0.2H, H-C(3")), 2.59 - 2.39 (m, 1H, H-C(2')), 2.18 - 2.11 (m, 1H, H-C(6')), 2.07 (d, J
= 1.6 Hz, 2.4H, MeCOy), 2.02 (d, J = 1.9 Hz, 0.6H, MeCOp), 2.01 - 1.92 (m, 1H, H-C(6')), 1.91 - 1.80

(m, lH, H_C(S‘)), 1.07 (Sy 9Hy (CH;);‘C_SI)

PC MMR (101 MHz, CDCls) © 170.57, 170.49 (Me(D,). 164.82 (CONH). 152.50 (C(2)). 151.27 (C(4)). 149.56

(C(6)), 141.37, 141.06 (C(8)), 135.72, 135.68, 135.66 (CH-arom), 133.67, 133.57, 133.24, 133.22 (C-
arom), 132.73, 130.03, 129.98, 128.80, 128.78, 127.92, 127.86, 127.85 (CH-arom), 123.61 (C(5)), 87.19,
86.17 (C(1')), 83.22, 80.96 (C(4'), 76.50, 76.04 (C(7')), 74.38 (C(5')), 51.07 (C(3")), 37.29, 37.15,
36.80, 36.60 (C(2'), C(6')), 26.89 ((Hs5);—C-Si), 20.97, 20.90 (#eCO,), 19.01 (CH3)s=C-Si).

ESI -HRMS m/z CaHlONSi ([M + H])) A2k 662.2793,

e

A7k 662.2787.

(3'R,5'R,7'R)-N-Zd-9~(7'-[(E] 2-BETHIA &) 2A]]-2',3'-T] 5] L A]-3", 5'~0 E} 3=~ B -D-2] B F &= ] }
otgld (16)

AcO THF/MeOH/H ,0 (5:4:1) = HO
m /=N 0.15 M NaOH %IO)— =N
N N
: =2 : NHBz > = ; NHBz
TBDPSO s NN TBDPSQO . NN

FEILAE 15 (1.74 g, 2.64 mmol)S 0ColA THF/MeHS/H,0 (5 : 4: 1, 80 mL) 3 0.15 M NaOHoll &3f~]
7 T

sta, AHES CC (DM 5 5% o|AXZHg)o 93] FAsta, 16 (287 mg, 18%) % ©]9] &3l a ofw
(836 mg, 51%) A AFES 53},

169] dlolEl: Ry = 0.44 (DCM 3 6% MeOH):

1H NMR (300 MHz, CDCls) 8 8.70 (s, 1H, H-C(2)), 8.09 - 7.98 (m, 2H, H-arom), 7.97 (s, 1H, H-C(8)),
7.63 (ddd, J = 7.4, 5.7, 1.5 Hz, 4H, H-arom), 7.59 - 7.55 (m, 1H, H-arom), 7.51 (m, 2H, H-arom), 7.44
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- 7.33 (m, 6H, H-arom), 6.02 (dd, J = 9.4, 5.5 Hz, 1H, H-C(1')), 4.57 (dd, J = 8.1, 5.0 Hz, 1H, H-
C(4')), 4.43 (dd, J = 11.8, 5.3 Hz, 1H, H-C(5')), 4.26 (br, 1H, H-C(7')), 2.78 (q, J = 8.9 Hz, 1H, H-
C(3")), 2.32 - 1.80 (m, 5H, H-C(2'), H-C(6'), OH), 1.06 (s, 9H, (CH;);—C-Si).

e MR (101 MHz, CDCly) O 164.85 (CONH), 152.56 (C(2)), 151.17 (C(4)), 149.86 (C(6)), 141.25 (C(8)),

135.68 (CH-arom), 133.87, 133.39 (C-arom), 132.78, 129.92, 128.78, 128.01, 127.78 (CH-arom), 123.51
(C(5)), 87.65 (C(1')), 82.91 (C(4")), 76.66 (C(7')), 72.54 (C(5')), 50.44 (C(3')), 41.42 (C(6')),
36.17 (C(2')), 26.89 ((H3)s-C-Si), 19.03 (CH3)s~C-Si).

|\

ESI-HRMS m/7 CyHosONsSi ([M + HI') 712F3E 620.2688, =%k 620.2671.

(3'R,5'R, 7'R)-N -1 ZJ-9-(7'~[ (E] Z-RE ] W YA & ) S A ]-2", 8'~T] 6|2 A]-3", 5 '~ E} 3= ~5"'~0~[ (4, 4"~ L] 7]
EAEZHY )oY |-B-D-2| EFef=d} ofgd (17)

HO DMTO
O S=N DMTr-CI 0 /=N
N E— N
3 )éK,./NHBZ ozl gl \ — NHBz
E / = /
TBDPSO . NN TBDPSO . NN

2 i
2 W

Y (6 nl) F9 FFH A= 16 (307 mg, 0.495 mmol) &Ho] DMIr-Cl (503 mg, 1.49 mmol)E A&
A7k, gdS 19 wob wwtdk o2, E3} NallCo; (50 mL) & 32X A17]3, DM (3 X 70 mL) & F&3
o 23 {718 MgS04 flol A AFRAIZIa, AFste] FUAIZIY, A eSS CC (DCM F 1.5% MeOH,
+0.5% Et;N)oll o3& AA|star, M AZo=zA 17 (395 mg, 87%) & S5},

179] dlo]e}: Ry = 0.65 (DCM 5= 5% MeOH):

HNMR (300 Mz, MeOD) ©8.64 (s, 1H, H-C(2)), 8.61 (s, 1H, H-C(8)), 8.08 (d, J = 7.2 Hz, 2H, H-arom),

7.68 - 7.17 (m, 220, H-arom), 6.86 — 6.75 (m, 4H, H-arom), 6.14 (dd, J = 7.4, 6.3 Hz, 1H, H-C(1')),
4.48 - 4.31 (m, 1H, H-C(5')), 4.28 - 4.15 (m, 1H, H-C(4')), 3.88 (d, J = 3.8 Hz, 1H, H-C(7')), 3.75,
3.74 (2s, 6H, MeD), 2.67 (dd, J = 16.6, 6.7 Hz, 1H, H-C(3')), 2.47 (ddd, J = 13.3, 10.2, 6.1 Hz, 1H,
H-C(2')), 2.15 - 1.94 (m, 1H, H-C(6')), 1.71 (ddd, J = 13.0, 11.3, 4.4 Hz, 1H, H-C(2')), 1.11 (dd, J =
12.2, 4.9 Hz, 1H, H-C(6')), 0.95 (s, 9H, (CH;)3—C-Si).

“C MR (75 MHz, CDCly) © 164.69 (CONH), 158.61, 158.60 (MeO-C-arom), 152.42 (C(2)), 151.27 (C(4)),

149.41 (C(6)), 145.81 (C-arom), 141.25 (C(8)), 137.00, 136.85 (C-arom), 135.60, 135.57 (CH-arom),
133.80, 133.69, 133.43 (C-arom), 132.70, 130.28, 130.25, 129.85, 129.81, 128.84, 128.18, 127.89,
127.71, 127.65, 126.78 (CH-arom), 123.52 (C(5)), 113.22, 113.19 (CH-arom), 87.09 (C(Ph);), 86.41

(C(1')), 83.52 (C(4')), 76.05 (C(7")), 74.78 (C(5")), 55.20 (MeO-DMTr), 50.43 (C(3')), 38.10 (C(2"),
C(6")), 26.84 ((H3)5~C-Si), 19.00 (CHs)s—C-Si).

EST -HRMS m/z Cogl:cONSi ([M + H])) Z12F7E 922.3994, 247k 922.3953.

(3'S,5'R, 7'R)-N -MlEL-9-{2',3'~T] 5 $A]-3",5' -0 EFi==7 ' ~5}0] EZA]-5'~0-[ (4,4 '-E] | ZA E &) ] ) v D ]
-B-D-2]EiFel=d} oftY (18)
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DMTrO DMTrO
@) S=N TBAF O /=N
N _— N
: //’ NHBz THF i ,’I NHBz
TBDPSO NS N HO Na N
17 18

FY A= (376 mg, 0.408 mmol) &<oll TBAF (THF % 1 M, 1.22 mL, 1.22 mmol)
AoA Hrhsiek, gd8 29 FoF ksl ofe ¥3} NalCOs (25 mL) & 3AA|7]3, DCM (4 X 25 mL)&
FEIT. 23E FUIEE MgS04 oA AxA7IA, AFste AT, wAHA AHES CC (DM & 4%
MeOH, +0.5% Et,N)ol <3l A, A AFozx] 18 (242 mg, 87%)S FE3it},

189] dloJE}: Ry = 0.33 (DCM 5= 5% MeOH):

HNIR (300 MHz, CD:CN) ©9.35 (br, 1H, NH), 8.67 (s, 1H, C(2)), 8.46 (s, 1, C(8)), 8.01 (d, J = 7.4

Hz, 2H, H-arom), 7.54 (m, 5H, H-arom), 7.35 (m, 4H, H-arom), 7.30 - 7.17 (m, 3H, H-arom), 6.84 (d, J =
8.9 Hz, 4H, H-arom), 6.09 (dd, J = 7.8, 6.2 Hz, 1H, H-C(1')), 4.12 (dt, J = 11.2, 5.8 Hz, 1H, C(5")),
3.87 - 3.79 (m, 2H, C(4'), C(7")), 3.75 (s, 6H, MeO), 2.83 - 2.64 (m, 2H, C(2'), OH), 2.58 - 2.46 (m,
1H, C€(3')), 2.21 (dd, J = 13.9, 7.1 Hz, 1H, C(2')), 1.92 - 1.82 (m, 1H, C(6')), 1.29 - 1.17 (m, 1H,
C(6')).

“C MR (75 MHz, CDCly) © 165.03 (CONH), 158.57 (MeO-C-arom), 152.40 (C(2)), 151.23 (C(4)), 149.52

(C(6)), 145.68 (C-arom), 141.49 (C(8)), 136.86, 136.84, 133.77 (C-arom), 132.77, 130.22, 128.81,
128.16, 128.02, 127.89, 126.84 (CH-arom), 123.40 (C(5)), 113.19 (CH-arom), 87.06 (C(Ph);), 86.74
(C(1')), 83.58 (C(4")), 74.62 (C(5')), 74.38 (C(8')), 55.25 (MeO-DMTr), 49.77 (C(3')), 38.55, 38.32
(C(6"), C(2")).

Ay

ESI+_HRMS lﬂ/Z C4()H3806N5 ( [M + H]+) 7:]] )\\l'%k 684 . 2817 y T X(—)] %k 684 .2830.

(3'R,5'R, 7'R)-N ~H1Z Q-9~(7'0~[ (2-A] o} O BA] )-T] o] 2 E 2 Ho}r] e E£ T} T ]-2", 3'~T] H] S A]-3 ", 5' -0 E}
=-5'-0-[(4,4'-O e S5 E2]Hd)d€ ]-B-D-2] BFe} =4} oldd (19)

DMTrQ
DMTrQ e /=N
O s,y CEP-CI, DiPEA b
N 3 /’ NHBz
E =N\, _-NHBz THF 6 N
HO Ny p-O SeH
NN ;
>’N \/\\\
W
18 19

AZ THF (8 mL) 9 FEFULA= 18 (173 mg, 0.253 mmol) 2 N, N-tjo]AZgFogo}ldl (0.18 mL, 1.0
mol)ol] N N-t]o]AZazgdaaaxaxaotutie]lE (0.11 mL, 0.50 mmol)E oA H7tsitl, LALS 2A7F
ot wHksk & 3} NaHC0; (40 mL)E FAIA7]a, DM (4 X 40 mL)oZ F=3st}h, Z3E 7148 MgSo4

Yol A AxAZ|a, oJFpste] FEAZIY. v AA] AES CC (EtOAc, +0.5% EtN)oll o8] AAst, 34 A%
S22/ 19 (177 mg, 27] o)A AY £3=, "10E TS5

199] dloJE}: Ry = 0.38, 0.44 (EtOAc):

I NIR (400 MHz, CDCls) ©9.05 (br, 1H, NH), 8.70, 8.70 (2s, 1H, H-C(2)), 8.47, 8.46(2s, 1H, H-C(8)),

7.97 (d, J = 7.5 Hz, 2H, H-arom), 7.57 - 7.50 (m, 1H, H-arom), 7.49 - 7.41 (m, 4H, H-arom), 7.39 -
7.31 (m, 4H, H-arom), 7.24 - 7.17 (m, 5.4 Hz, 2H, H-arom), 7.13 (dt, J = 12.5, 6.2 Hz, 1H, H-arom),
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6.83 - 6.70 (m, 4H, H-arom), 6.14 - 5.97 (m, 1, H-C(1')), 4.14 (ddd, J = 11.1, 7.8, 3.4 Hz, 1H, H-
C(5"), 3.91 - 3.74 (m, 2H, H-(4'), H-C(7')), 3.71, 3.70 (2s, 6H, MeD), 3.65 - 3.50 (m, 2H, OCHCHCN),
3.37 (ddq, J = 13.9, 10.2, 6.8 Hz, 2H, (Me:CH):N), 2.90 - 2.76 (m, 1H, H-C(2')), 2.75 - 2.60 (m, 1H, H-
C(3"), 2.47, 2.42 (2t, J = 6.3 Hz, 2H, OCH.CHCN), 2.11 (dt, J = 12.7, 6.1 Hz, 1H, H-C(2")), 1.73

(ddt, J = 13.6, 10.4, 5.1 Hz, 1H, H-C(6')), 1.39 (ddd, J = 50.2, 13.4, 6.2 Hz, 1H, H-C(6')), 1.10 -
0.89 (m, 12H, (MeCH),N).

13C NMR (101 MHz, CDCls) © 164.66 (CONH), 158.57 (MeO-C-arom), 152.46 (C(2)), 151.32, 151.26 (C(4)),

149.45, 149.43 (C(6)), 145.60, 145.59 (C-arom), 141.52, 141.47 (C(8)), 136.83, 136.83, 136.81, 133.78
(C-arom), 132.75, 132.73, 130.22, 130.21, 130.19, 130.17, 128.87, 128.17, 127.87, 126.82, 126.80 (CH-
arom), 123.59 (C(5)), 117.53, 117.50 (OCH,CH,(N), 113.17 (CH-arom), 87.10, 87.07 (C(Ph);), 86.72, 86.68

(C(1')), 83.36, 83.25 (C(4')), 76.55, 75.81 (Jep = 16.9, 15.7 Hz, C(7")), 74.63, 74.60 (C(5")), 58.24,
57.86 (Jp = 19.1, 19.2 Hz OCH.CH,CN), 55.25, 55.21 (MeO-DMTr), 49.29, 49.08 (Jp = 2.6, 4.7 Hz,
C(3")), 43.12, 43.00 (Jcp = 2.4, 2.3 Hz (Me,CH),N), 38.27, 38.23 (C(2')), 37.41, 37.22 (Jcp = 5.3, 3.5
Hz, C(6')) 24.56, 24.53, 24.49, 24.47, 24.43, 24.41, 24.36, 24.33 (8s, Me,CH):N), 20.36, 20.25 (Jop =
7.2, 7.0 Hz, OCHyCH.CN).

P MR (122 MHz, CDCly) © 147.64, 146.87.

ESI-HRMS m/z CiHssON, ([M + H]) 7A12baE 884.3895,

|\

A7k 884.3898.

(3'R,5'R, 7'R)-2-0}P] =—6-F 2 2-9—{5'-0-c}A&-7'-[ (| E-BE A A H ) $A] ]-2',3'-L] ] ZA]-3",5'-]
El=-a, B-D-2|EFe=4H} F& (20)

AcO
o 2-NHx-6-Cl- Z2| BSA, TMSOTf
OMe >
: MeCN, 55°C
TBDPSO TBDPSG N
7 20 7/

HoN

AZ MeCN (20 mL) =9 & 7 (1.75 g, 3.85 mmol) & 2-olu|:--6-FZZFH (1.05 g, 6.17 mmol) &Mof] BSA
(3.80 mL, 15.4 mmol)& AoA H7lsit}. dAgNAS 55C=2 7Fdsta, 308 &9 wyksict, tggo=
TMSOTf (1.05 mL, 5.78 mmol)E & 7}8laL, €A 55ColA 508 FoF Fr/lE mukelt}, g8 Aoz Wzt
Al 7)aL, E3} NalCO; (10 mL) el H7bell o)a) AAstaL, EtOAc (50mL)= 3]Astar, Si0,d #HES =8 =& o
FAIZITE. Si0,E F71Y] EtOAcE A H s}, th&o=z TIES 23} NaHC0; (2 X 80 mL)ZE A|A3t1,
S x=37eke tOAc (3 X 50 mL)2 FE9ry. X3} S NgS04 flolA AzA7Ia, oFste] FUA|Z]
o uAA AES CC (DM S 2.5% MeOH) ol <l AAsIar, A uA2A ofx=r| HIE o/B & 7 : 39 20
(1.77 g, 77%) &= 53},

tt
(ot
t

o

24

it
4

i)
i,
Jo

o

7

209] dloJef: Ry = 0.54 (EtOAc/&AF 5 @ 1):

' NMR (300 MHz, CDCI3) ©7.86 (s, 0.3H, H-C(8)), 7.69 (s, 0.7H, H-C(8)), 7.68 - 7.60 (m, 4H, H-arom),

7.47 - 7.34 (m, 6H, H-arom), 6.04 (dd, J = 6.9, 3.0 Hz, 0.7H, H-C(1')), 5.87 (dd, J = 8.0, 6.2 Hz,
0.3H, H-C(1')), 5.37 (dt, J = 14.2, 4.6 Hz, 1H, H-C(5')), 5.16 (br, 2H, NH), 4.91 (dd, J = 6.5, 5.1
Hz,0.7H, H-C(4')), 4.79 (dd, J = 6.9, 5.2 Hz, 0.3H, H-C(4')), 4.13 (br, 0.3H, H-C(7')), 4.06 (d, J =
4.0 Hz, 0.7H, H-C(7')), 2.95 (dd, J = 16.3, 6.6 Hz, 0.7H, H-C(3')), 2.81 (dd, J = 17.0, 7.4 Hz, 0.3H,
H-C(3")), 2.49 - 2.30 (m, 1H, H-C(2')), 2.14 (dd, J = 13.1, 6.7 Hz, 1H, H-C(6')), 2.08 (s, 2.1H,
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MeCO,), 2.02 (s, 0.9H, MeCO;), 2.02 - 1.91 (m, 1H, H-C(6')), 1.80 (td, J = 13.4, 6.8 Hz, 1H, H-C(2")),
1.07, 1.06 (2s, 9H, (CH;)5=C-Si).

e NIR (75 MHz, CDCly) © 170.55, 170.44 (Me(D,), 158.98, 158.91 (C(2)), 153.18, 152.95 (C(4)), 151.40,

151.34 (C(6)), 140.38, 140.14 (C(8)), 135.73, 135.70 (CH-arom), 133.78, 133.62, 133.24, 133.17 (C-
arom), 130.03, 130.00, 127.88, 127.86 (CH-arom), 125.65, 125.57 (C(5)), 86.59, 85.74 (C(1')), 82.93,
80.99 (C(4')), 76.57, 76.14 (C(7')), 74.34, 74.32 (C(5')), 51.15, 51.10 (C(3')), 37.19, 36.99 (C(6")),
36.70, 36.25 (C(2')), 26.87 ((H3);-C-Si), 20.95, 20.86 (MeCO,), 19.00 (CHs)3—C-Si).

EST -HRUS m/z Caollss0aNsC1ST ([M + H]+) AL 592.2141, =7 gk 592.2158.

(3'R,5'R, 7'R)-2-o}r| = ~6-F 2 Z-9-{7'-[(E]| Z-REYJHIA| Y )SA] ]-2' 3"~ ]S A]-3", 5 - E} =~ B -D-&]
HFES=H} FE (22p)

ACQ THF/MeOHM,0 (5:4:1) =
mNAN 0.5 M NaOH m
$ V&I/CI al
TBDPSO N TBDPSO
N N
20 i d 21 \//
HoN HoN

A= 20 (1.78 g, 3.01 mmol)E 0ColA THF/ME-E/H0 (5:4:1, 15 mL) T2 0.5 M NaOHel| &3A]x]
HHE-S 0TCAlA 209 5 wwkslar, NH,CL (484 mg)el #H7te] o&) AT, vgozm dgds x3)
NaHCO; (100 mL)E A A7), DM (4 X 75 ml)& FZsit}. 23" G745 NgS04 YollA AxA 7, o

el =LA|ZIch. WA AES CC (DM F 3% MeOH) ol o8 AASFaL, 21 (428 mg, 25%) = o] AH&3
£ a o= (992 mg, 60%)E A AZFoRAM F53T},

= 5

-

21¢] dlolE}: Ry = 0.43 (DCM = 5% MeOH):

I NR (300 MHz, CDCly) ©7.71 (s, 1H, H-C(8)), 7.68 - 7.60 (m, 4H, H-arom), 7.44 - 7.33 (m, 6H, H-
arom), 5.85 (dd, J = 9.3, 5.8 Hz, 1H, H-C(1')), 5.33 (br, 2H, NH,), 4.62 (dd, J = 8.4, 4.9 Hz, 1H, H-

C(4')), 4.44 (dd, J = 10.7, 5.3 Hz, 1H, H-C(5')), 4.40 - 4.15 (m, 2H, H-C(7"), OF), 2.79 (q, J = 8.7
Hz, 1H, H-C(3')), 2.22 (dd, J = 15.2, 9.3 Hz, 1H, H-C(6')), 2.11 - 2.02 (m, 1H, H-C(6')), 2.02 - 1.85
(m, 2H, H-C(2")), 1.06 (s, 9H, (CH;)s—C-Si).

PCONWR (75 MHz, CDCl,) B 158.73 (C(2)), 152.78 (C(4)), 151.94 (C(6)), 140.70 (C(8)), 135.70 (CH-arom),

133.91, 133.48 (C-arom), 129.90, 127.78 (CH-arom), 125.97 (C(5)), 87.96 (C(1')), 82.88 (C(5')), 76.85
(C(7')), 72.36 (C(5')), 50.41 (C(3')), 41.96 (C(6')), 35.73 (C(2')), 26.90 ((H3)5~C-Si), 19.02 (CHs)s~

-Si).

EST'-HRMS m/z CoslssONCISi ([M + H]') 71213k 550.2036,

e

A zk 550.2015.

(3'R,5'R, 7'R)-N ~(N, N-T] | I E G} r] ] 3 )-9(7'~[ (] E- R R L ] YA &) $.4] ]-2", 3'~T] H]$.A]-3", 5~ E} 3=
-B-D-FBFF=H) TP (22)
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@:)_ 1) TBD, 3-HO-Z2HQLEY, poMm QIO)‘ /=N
N
Cl 2NN-CHEZZ0MO|E Clo & oAl g : }40
TBDPSO DMF, 55°C TBDPSO N N
21 22 T
H2N N§

AZ DCM (15 mL) 9] 21 (380 mg, 0.645 mmol) % 3-3fo]=2AZ2 9 QU EZ (0.22 mL, 3.23 mmol) &%
1,5,7-Egolato] Zare][4.4.0]9-5-¢1 (400 mg, 2.87 mmol)& 0TolA FH7pgch,  &9E& 0TolA 323
B, o R AR 29 Bt wwrgth. REES At Hobel o3 AX AT, guije] S o] %,
Si0, %S A7), NeOHE M H3lar, &uijE SUAA 28 AFS F53).

ME (5 mL)ol &38fA]7]a, N N-tiHEXEoln= tjyE oA e (0.43 mL, 3.2 mmol)S 3
oA 2417 Feok wukek ofS &S 7E slol]l A Az, uAA AHES CC (DM F 6%
S W AZFoRA 23 (274 mg, 73%)E S5},

229] dlolE}: Ry = 0.45 (DCM = 12% MeOH) :

I NMR (300 MHz, CDCls) ©9.52 (s, 1H, NH), 8.46 (s, 1H, NCAN(CHs),), 7.63 (dd, J = 7.7, 1.5 Hz, 4H, H-

arom), 7.50 (s, 1H, H-C(8)), 7.44 - 7.30 (m, 6H, H-arom), 5.83 (dd, J = 9.3, 6.0 Hz, 1H, H-C(1')),
4.61 (dd, J = 8.7, 5.0 Hz, 1H, H-C(4')), 4.43 - 4.32 (m, 1H, H-C(5')), 4.29 (dd, J = 7.0, 4.8 Hz, 1H,
H-C(7')), 3.95 (d, J = 5.1 Hz, 1H, OH), 2.98 (s, 6H, NCHN(CH),), 2.79 (dd, J = 18.0, 7.0 Hz, 1H, H-

C(3')), 2.20 (dt, J = 12.8, 5.4 Hz, 1H, H-C(6')), 2.09 - 1.88 (m, 3H, H-C(6'), H-C(2')), 1.05 (s, OH
(CHa)~C-51)).
PCOMR (75 MHz, CDCls) B 158.73 (C(2)), 157.79 (C(6)), 156.91 (NCHN(CHi).), 149.84 (C(4)), 137.00

(C(8)), 135.70, 135.67 (CH-arom), 133.78, 133.60 (C-arom), 129.93, 129.86, 127.78, 127.72 (CH-arom),
121.61 (C(5)), 88.04 (C(1')), 82.21 (C(4")), 77.49 (C(7')), 71.94 (C(5")), 50.13 (C(3")), 42.23
(C(6')), 41.20 (NCHN((Hs)2), 35.50 (C(2')), 34.97 (NCHN((Hs),), 26.87 ((H3)5—C-Si), 19.02 (CH;)5—C-Si).

ESIJr_HRMS III/Z C31H3304N¢,SI ([M + H] ) 74])‘}%)( 586 2718 %‘quj\' 586 2703

(3'R,5'R, 7'R)-N (N, N-T] o] & E Z o} t] 3= )-9-{7'~[ (| E-R A T] | I A & ) S 4] ]-2", 3" ~T] 6 4] -3, 5 ' ~o] E}3= -
5'-0-[(4,4'-t] | FEA E]5]d ) r € ]-B-D-E] HFel =&} FolH (23)

DMTrO
{1;— e T
N
o sied _. 0
TBDPSG TBDPSO N
X _-NH
22 \F 23 7/

N
7
/N\

Az IEd (2 nl) T 22 (139 mg, 0.237 mmol) &9o] DMTr-Cl (240 mg, 0.708 mmol)S A-2olA 3A17tel] 2
# 63 wEow Hrubstoh, WAl wwkel o] FEAl gdls ¥ 5} NalC0; (20 mL)E FA3kaL, DCM (3 < 20

mL) = FET. 2FE {7188 NgS04 $ol A Hxz=A|71a, oFste] FaAZIYE, #gA AHES CC (DM 5
4% MeOH, +0.5% Et:N)ol] o3 AAAS L, »=FAS W AT o2 23 (148 mg, 70%) S =3},

239] ©lolEl: R = 0.52 (DCM 2 10% MeOH):
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HONMR (400 Mz, CDCls) ©9.49 (s, 1H, NI, 8.38 (s, 1H, NCIN(CHy),), 7.80 (s, 1H, C(8)), 7.50 - 7.43

(m, 20, H-arom), 7.42 - 7.27 (m, 10H, H-arom), 7.26 - 7.15 (m, 6H, H-arom), 7.14 - 7.08 (m, 1H, H-
arom), 6.77 — 6.68 (m, 4H, H-arom), 5.78 (dd, J = 8.2, 5.9 Hz, 1H, H-C(1')), 4.25 (dt, J = 11.0, 5.6
Hz, 1, H-C(5')), 4.14 - 4.03 (m, 1H, H-C(4')), 3.70 - 3.64 (m, 7H, MO, H-C(7')), 3.00 (s, 3H,
NCHN(CH)2), 2.97 (s, 3H, NCHN(CH),), 2.43 (dd, J = 16.7, 7.5 Hz, 1H, H-C(3')), 2.24 (ddd, J = 13.3,

10.1, 5.8 Hz, 1H, H-C(2')), 1.62 (td, J = 13.1, 4.3 Hz, 1H, H-C(6')), 1.43 (dt, J = 13.5, 8.0 Hz, 1H,
H-C(2')), 0.99 (dd, J = 13.3, 6.2 Hz, 1H), 0.86 (s, 9H, (CH3)3-C-Si)).

CONR (101 MHz, CDCly) O 158.51, 158.49 (MeO-C-arom), 158.04 (C(2)), 157.91 (C(6)), 156.60
(NGHN(CHy),), 149.76 (C(4)), 145.83, 137.12, 136.94 (C-arom), 136.01 (C(8)), 135.60, 135.59 (CH-arom),

133.81, 133.47 (C-arom), 130.32, 130.26, 129.77, 128.24, 127.82, 127.65, 127.62, 126.67 (CH-arom),
120.65 (C(5)), 113.13, 113.09 (CH-arom), 86.82 (((Ph);), 85.01 (C(1')), 82.26 (C(4')), 76.14 (C(7')),

74.61 (C(5')), 55.19 (MeO-DMTr), 50.18 (C(3')), 41.29 (NCHN((Hs).), 38.01 (C(6')), 37.76 (C(2')), 35.14
(NCHN((H3)2) 26.81 87 ((H3)5=C-Si), 19.01 (CHz)3=C-Si).

EST -HRMS m/z CollsONeSi ([N + H1') A4kt 889.4103, 797t 889.4128.
(3'S,5'R, 7'R)-N ~(N, N-T] | & EZ O] T] 3 )-9~(2", 3 '~T] H| 2] -3, 5"~ EFa~7 '~} O] EZA]-5"'~0~[ (4, 4" ~T] ]
EXNEZHY) e ]-B-D-2] HFe =} o (24)

DMTrO DMTrO
@] SN TBAF o) AN

s " N
\ 7¢==L\f:13 THF \ 75;=L\7;;c)
TBDPSO Mg, slin H Ng iy
23 o 24 by
N

N
7\
N\

Q:,

-

AZ THF (2 mL) 3 23 (243 mg, 0.273 mmol) ol TBAF (THF = 1 M, 1.65 mL, 1.63 mmol)Z A-2oA H7}

ol gHS 7A7F Bk wwkslk obe ¥3} NaHCO; (30 mL) & 3Asla, DM (4 X 30 mb) & F&3vh. =3
B F714S MgS04 flolM HzAF AL, oFete] AL, ulAA AES CC (DM 5 7% MeOH, +0.5% Ets
Nl 93] AAsta, vEke] TBAFE o] d3d] ZL&sl= M AZozA] 24 (155 mg, 87%) & S5},

249] dloJe}: Ry = 0.44 (DCM & 10% MeOH):

' ONMR (400 MHz, CDCly) ©9.55 (s, 1H, Ni), 8.45 (s, 1H, NCAN(CH;),), 8.00 (s, 1H, H-C(8)), 7.60 - 7.50

(m, 2H, H-arom), 7.49 - 7.39 (m, 4H, H-arom), 7.31 - 7.23 (m, 2H, H-arom), 7.21 - 7.12 (m, 1H, H-
arom), 6.81 (d, J = 8.5 Hz, 4H, H-arom), 5.93 (dd, J = 7.5, 6.1 Hz, 1H, H-C(1')), 4.26 (dt, J = 11.1,
5.8 Hz, 1H, H-C(5')), 4.07 - 3.98 (m, 1H, H-C(4')), 3.91 (d, J = 4.3 Hz, 1H, H-C(7')), 3.77 (s, 6H,
Med), 3.14 (s, 3H, NCHN(CH)z), 3.04 (s, 3H, NCHN(CH),), 2.73 (ddd, J = 13.3, 10.1, 6.0 Hz, 1H, H-

C(2'), 2.63 - 2.48 (m, 1M, H-C(3')). 2.12 (br, 10, OF), 1.95 - 1.82 (m, 2H, H-C(6'), H-C(2')), 1.14
(dd, J = 13.4, 6.1 Hz, 1M, 1-C(6")).
“C MMR (101 MHz, CDCly) 0 158.52 (MeO-C-arom), 158.12 (C(2)). 157.88 (C(6)). 156.65 (NCHN(CH),).

149.78 (C(4)), 145.69, 137.02, 136.99 (C-arom), 136.07 (C(8)), 130.26, 128.26, 127.82, 126.74 (CH-
arom), 120.53 (C(5)), 113.12 (CH-arom), 86.81 (((Ph)s), 85.35 (C(1')), 82.64 (C(4')), 74.61 (C(7")),

74.48 (C(5')), 55.23 (MeO-DMTr), 49.63 (C(3')), 41.37 (NCHN((H3),), 38.55 (C(6')), 38.23 (C(2')), 35.14
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(NCHN((H3)5) .

ESI-HRMS m/z CalloONs (M + H])) A12HaE 651.2926,

|\

A7k 651.2912.
(3'R,5'R, 7'R)-N ~(N, N-T] 5| & E Z}r] ] 3= )9~{ 7' ~0~[ (2-A] o} 2= O ZA] )-T] 0] 2 E Z Hofr] i EATFH [-2", 3 '~
o ol£A]-3",5' -l =-5'-0-[(4,4'-T | FA| Eg] g d ) o€ |- B-D-Z HF x4} Fo}d (25)

DMTIO DMTIC
o — ETT, NNN\N-HEZO|4aZ2T mAg 20| 0td|CHo|E O sy

ou N
\ )40 DCM ! VKFO
HO N o

o N(iPr, 5 -NH
E/NH !:;;N(lPr)z 7/
" T "
~N N= N
24 25

AZ DM (10 mL) =9 FEFELA= 24 (143 mg, 0.220 mmol) Z 5-(cdEl2)-1H-HEZZ= (43 mg, 0.33
mmol) &Mof] 2-Alo}=o| €l N,N,N' N'-H|Egfo]AZ 2 F AT ET|olu|t}o]E (0.12 mL, 0.38 mmol)ZS 2120 A

= =1

A7 ek, 508 Hob wwkgk o]Fo | wWhe EIE-S 3} NaHCO; (20 mL)E 3]A138lar, DOM (3 X 20 mL)o=
FEI. 23 7148 MgS04 HellA Az=A7)aL, st SHAIZITE. A AHES C (DM & 3.5%
MeOH, +0.5% Et;N)oll &Jal] AAsla, M AZFo2ZA 25 (130 mg, 27 oA E3E, 69%) S FS3Hc).

pud

259] dloJe}: Ry = 0.60 (DCM = 10% MeOH):

' NMR (300 MHz, CDCls) ©9.54, 9.47 (2s, 1H, NH), 8.54, 8.52 (2s, 1H, NCIN(CH),), 8.02. 8.00 (2s, 1,

H-C(8)), 7.58 - 7.49 (m, 2H, H-arom), 7.46 - 7.36 (m, 4H, H-arom), 7.25 (dd, J = 11.0, 3.5 Hz, 2H, H-
arom), 7.21 - 7.13 (m, 1H, H-arom), 6.80 (dd, J = 8.8, 2.2 Hz, 4H, H-arom), 6.00 - 5.82 (m, 1H, H-
C(1')), 4.16 (dd, J = 10.7, 5.4 Hz, 1H, H-C(5')), 4.00 - 3.82 (m, 2H, H-C(4'), H-C(7')), 3.77, 3.77
(2s, 6H, MeO), 3.62 (dt, J = 12.2, 6.1 Hz, 2H, OCHCH.CN), 3.51 - 3.33 (m, 2H, (Me.CH).N), 3.15, 3.14

(2s, 3H, NCHN(CH),), 3.07 (s, 3H, NCHN(CHs).), 2.85 - 2.61 (m, 2H, C(2'), C(3')), 2.59 - 2.44 (m, 2H,
OCH,CHCN), 2.00 - 1.79 (m, 2H, H-(C2'), H-C(6')), 1.53 - 1.26 (m, 1H, H-C(6')), 1.10, 1.01 (2t, J =
6.4 Hz, 12H, (Me,CH)5N).

“C R (101 MHz, CDCly) 8 158.50 (MeO-C-arom), 158.04, 158.00 (C(2)), 157.93 (C(6)), 156.61, 156.60
(NCHN(CHs),), 149.73, 149.72 (C(4)), 145.62, 145.62, 136.97, 136.94 (C-arom), 136.14 (C(8)), 130.27,
130.24, 130.22, 128.26, 127.81, 126.73 (CH-arom), 120.81, 120.76 (C(5)), 117.67, 117.56 (OCH,CH,(N),
113.10 (CH-arom), 86.88, 86.85 (C(Ph);), 85.58, 85.37 (C(1')), 82.41, 82.07 (C(4')), 77.08, 76.01 (J.»p
= 37.0, 15.1 Hz, C(7")), 74.52, 74.46 (C(5')), 58.19, 57.74 (Jcp = 18.9, 19.0 Hz OCH,CH.CN), 55.25,
55.21 (MeO-DMTr), 49.10, 48.83 (Jp = 2.2, 4.8 Hz, C(3')), 43.12, 43.00 ((Me,CH).N), 41.34, 41.33
(NCHN((H3),), 38.48, 38.41 (C(2')), 37.23, 36.92 (Jp = 5.7, 3.3 Hz C(6")), 35.17 ((Me,CH):N), 24.56,
24.53, 24.48, 24.47, 24.43, 25.36, 24.35 (7s, Me,CH).N), 20.39, 20.28 (Jp = 7.1, 6.9 Hz, OCH,(H,CN).

“P MR (122 MHz, CDCl,) 3 147.69, 146.37.

EST -HRMS m/z CisHyONP ([M + H])) Z12F%E 851.4004, 247k 851.4018.

(3'S,5'R, 7'R)-1-{7'-[(F E-FEHALGAIE )5 ]-2',3'-TH5A]-3", 5"~ el =-B-D-2| BiFe}=4 )} P2
(26)
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[0565]
[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

ZIHSd 10-2021-0008369

HO 1) TMSOTF, 2,6- 2E| &l DCM HO

O 2) BSA, 2 apal NIS, DCM 0 —
OMe - N/W:o
\ ; : }/—NH
O

e 3) i) BuzSnH, AIBN, Tol 2
TBDPSO i) MeOH, ag. HCI TBDPSO
6 26

F 6 (669 mg, 1.62 mmol) ol 2,6-FEH (0.94 mL, 8.10 mmol)S 0CoIA FH7}3kt},
HEglk o] Sl TMSOTf (0.89 mL, 4.86 mmol)Z %713t tfs &S ALog 7h2A|7|aL,
e, gSo g WhgS F3} NaHCO; (20 mL)e] H7bol & AAI}. F714S 223

aL, 784 e DA (2 < 20 mb) o F7kR 53T, 29E 57185 MgS04 fellM HdxAl7)ar, o dste]
ZulA|7
[<)

A AES AZ DM (12 mL)oll &A1 oFe S8k (545 mg, 4.86 mmol) E BSA (1.8 mL , 7.29 mmol)E
A7Fsk), Aol 607 Tt wuksE oo AAdE MG HEAE 0CER WZhA7]L, N-8 9=
loln = (578 mg, 2.52 mmol)S H7}slt}h. 0TColA 30% HoF U Ao 447t o aykst o] Fof  Hk%-

Z3}ES EtOAc (50 mlL)E 3AstaL, $54 02 NaS0; (30 mL)9] 10% 584 & E 323} NaHCO; (30 mL)=

ARz, FRA S xFgeta, DA (2 X 20 )2 FE30. 239 £714S MgS0d oA dxA]7]aL,

ko

=2
2
atnd)
N

l

vAA S dx EF (15 ) &3iA)17] ©FS BusSnH (0.65 mL, 2.43 mmol) 2 o}
(AIBN, 13 mg, 0.081 mmol)& A2olx H7}sktl., 95TelA 2A7F &k 7pd3k o] 3o, &£
ZFA 71, MeOH (7 mL) 2 HCI (& & 1M, 1.6 mL, 1.6 mmol)S X7}3kc}. &9S 15F &

b8 3} NaHC0; (50 mL)Z &AA17]3L, DM (3 X 50 mL) & FZ3hc}, 235 47142 MgSo4 oA 7AZA
713, oste] FHAZITE, W AA AHES C (EtOAc/:AL 4 @ 1ol g3 BAlsaL, 4 AZ o= 26 (490
mg, 379l GAE AAH 6195 S5

269 dlolEl: R = 0.15 (EtOAc/ &AL 2 1 1):

PN
41:
u)
fr
i
(m

I NMR (300 MHz, CDCls) ©9.95 (br, 1H, H-N(3)), 7.69 (d, J = 6.4 Hz, 4H, H-arom), 7.54 - 7.39 (m, 7H,

H-C(6), H-arom), 5.98 (dd, J = 9.3, 5.6 Hz, 1H, H-C(1')), 5.71 (d, J = 8.1 Hz, 1H, H-C(5)), 4.51 (dd,
J =13.7, 6.3 Hz, 2H, H-C(4'), H-C(5')), 4.14 (br, 1H, H-C(7')), 3.25 (br, 1H, OH), 2.74 (dd, J =
17.1, 8.7 Hz, 1H, H-C(3")), 2.26 - 1.87 (m, 3H, H-C(2'), H-C(6')), 1.49 - 1.19 (m, 1H, H-C(2")), 1.12
(s, 9H, (CH3)s-C-Si).

“CONMR (75 MHz, CDCly) O 163.65 (C(4)), 150.46 (C(2)), 139.85 (C(6)), 135.69, 135.66 (CH-arom),

133.71, 133.42 (C-arom), 129.98, 129.93, 127.85, 127.81 (CH-arom), 102.84 (C(5)), 86.17 (C(1')), 81.83
(C(4")), 76.94 (C(7')), 72.45 (C(5')), 50.09 (C(3')), 40.93 (C(6')), 35.83 (C(2')), 26.91 ((H3);—C-Si),

19.03 (CH3)3=C-Si).

ESI+_HRMS III/Z C27H3205N2N35i ([M + Na] ) 74])‘}%)\' 515 1973 %)\' 515 1963

_1[)1'

(3'S,5'R, 7'R)-1-{7'-[(F E-FEHAYAIE)5A]]-2',3'-H b 5A]-3',5'- Bl ==5"-0-[ (4, 4'-T A FA| E2] 7]
Y)rg ]-B-D-2]BFet=d} 2214 (27)

HO DMTrO
N/_\/:o N/_\/:O
J—NH mz| gl 3 J—NH
TBDPSO O TBDPSO O
26 27
Az Jgd (7 ml) T FEILAE 26 (438 mg, 0.889 mmol) &o] DMTr-Cl (1.20 g, 3.55 mmol)E A&
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[0576]

[0577]

[0578]

[0579]

[0580]

[0581]
[0582]

[0583]

[0584]

[0585]
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A A7 S A2l AR Sob amkgk v 28} NallCO; (30 mL)= 8]A4A17]aL, DOM (3 X< 40 m
Lo FEa0. 2FE F714S NgSod AolA AxA7)aL, oj#ste] FLAITh. WA =S CC (DCM
& 1.5% MeOH, +0.5% Et;N)oll oJ8f F&atar, wghd) AFow Ai 27 (601 mg, 80%)& F5EH}.

27¢] dlole: Ry = 0.48 (EtOAc/EAF 2 @ 1):

MR (300 MHz, CDCly) ©9.26 (br, 1H, H-N(3)), 7.84 (d, J = 8.1 Hz, 1H, H-C(6)), 7.40 - 7.08 (m,

19H, H-arom), 6.69 (dd, J = 8.8, 4.9 Hz, 4H, H-arom), 5.70 (dd, J = 7.8, 5.8 Hz, 1H, H-C(1')), 5.49
(dd, J = 8.1, 1.5 Hz, 1H, H-C(5)), 4.24 - 4.11 (m, 1H, H-C(5')), 4.05 - 3.95 (m, 1H, H-C(4')), 3.65
(d, J=1.7 Hz, 6H, Me0), 3.62 (d, J = 3.0 Hz, 1H, H-C(7')), 2.41 (dd, J = 17.2, 8.5 Hz, 1H, H-C(3")),
2.24 (ddd, J = 13.5, 10.2, 5.7 Hz, 1H, H-C(2')), 1.39 - 1.24 (m, 1H, H-C(6')), 1.04 (dd, J = 13.1, 5.7
Hz, 1, H-C(6')), 0.89 (dt, J = 13.8, 8.3 Hz, 1H, H-C(2")), 0.81 (s, 9H, (CH;);-C-Si).

“C NMR (75 MHz, CDCly) 8 163.58 (C(4)), 158.66 (MeO-C-arom), 150.38 (C(2)), 145.61 (C-arom), 139.92

(C(6)), 136.71, 136.56(C-arom), 135.61, 135.55 (CH-arom), 133.55, 133.41 (C-arom), 130.30, 129.92,
129.84, 128.16, 127.90, 127.74, 127.67, 126.90, 113.19, 113.15 (CH-arom), 102.12 (C(5)), 87.41
(C(Ph)s), 86.80 (C(1')), 82.32 (C4')), 75.54 (C(7')), 74.41 (C(5')), 55.23 (MeO-DMTr), 50.05 (C(3')),

38.49 (C(6')), 37.53 (C(2')), 26.81 ((H3)3-C-Si), 18.99 (CH;)3-C-Si).
ESI+_HRMS III/Z C43H5007N2N35i ([M + Na] ) 74])‘}%)\' 817 3279 %‘ %)\' 817 3286

(3'S,5'R, 7'R)-1-{7'-[(F E-FEHAYLGAIE)5A]]-2',3'-H b 5A]-3',5'- Bl ==5"-0-[ (4, 4'-T A FA| E2] 7]
Y)re ]-B-D-2]BiFef=d} A EQ] (28)

DMTrO 1)1,2,4- E2|0+E, pOCl,, DMTIO

o = EtsN DCM o =
N/_/\:O N/_>*NH2
: JNH  2) Cig4 53 NHOH : N
TBDPSG 3 TBDPSG 3
27 28

A% MeCN (70 nL) % 1,2,4-Eg]o}= (1.83g, 26.5 mmol) @AErell POCl; (0.57 mL, 6.05 mmol)ell ©]o]A]
EtsN (4.2 mL, 30.2 mmol)E 0CelA H7tget., @S 0ColA 307 &<t ek ob3, 7% MeCN (4 nL)
Z TEHAI= 27 (601 mg, 0.756 mmol) &AL 0CoA HI7Fstth., A2 A 4A17Fe] wHk o]Fof | WH-&-S
323} NalHCO; (20 mL)e] H7bell & AAsIaL, MeCNE 7St sholl A Ast, AAdE E3ES 23 NalHC0; (30
mL)E 3AA71H ) DCM (3 X 60 mL)E F&3ch, =3E F714S NgS04 $lollA AFA7]ar, o3sle] SA]
=

BN

¥ NHOH (18 mL)e] &= &3lAZItk. A2 3A7F 52 o
5 B2 74aA7)ar, E£3F NaHC0s (30 mL)Z 348k, DM (3 X 30
n) 2 FE9. 23E 7188 MgS04 fl1dlA] AxzA7)aL, oipste] SEAZIY. uAA eSS CC (DA 5
5% MeOH, +0.5% EtsN)ol] o]a AAlsla, A AEozA 28 (520 mg, 87%)& 53},

289] dlolE}: R = 0.41 (DCM = 10% MeOH) :

I NR (300 MHz, CDCly) ©7.96 (d, J = 7.4 Hz, 1H,H-C(6)), 7.45 (d, J = 7.4 Hz, 2H, H-arom), 7.38 -

7.08 (m, 17H, H-arom), 6.73 (dd, J = 8.7, 4.7 Hz, 4H, H-arom), 5.73 (t, J = 8.6 Hz, 2H, H-C(5), H-
c(1")), 4.32 - 4.16 (m, 1H, H-C(5')), 4.03 (t, J = 5.6 Hz, 1H, H-C(4')), 3.66 (d, J = 0.9 Hz, 6H,
MeO), 3.61 (d, J = 2.9 Hz, 1H, H-C(7')), 2.50 - 2.33 (m, 2H, H-C(2'), H-C(3")), 1.47 - 1.28 (m, 1H, H-
C(6')), 1.03 (dd, J =12.9, 5.6 Hz, 1H, H-C(6')), 0.92 - 0.75 (m, 10H, H-C(2'), (CH3)s-C-Si).
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[0586]

[0587]

[0588]

[0589]
[0590]

[0591]

[0592]

[0593]

[0594]

[0595]
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“C NMR (75 MHz, CDCly) B 165.78 (C(4)), 158.59 (MeO-C-arom), 155.94 (C(2)), 145.88 (C-arom), 140.68

(C(6)), 136.93, 136.78 (C-arom), 135.59, 135.53 (CH-arom), 133.60, 133.54 (C-arom), 130.31, 129.86,
129.77, 128.15, 127.88, 127.71, 127.64, 126.79, 113.18, 113.14 (CH-arom), 94.53 (C(5)), 87.55
(C(Ph)s), 87.22 (C(1")), 82.23 (C(4')), 75.76 (C(7")), 74.68 (C(5')), 55.21 (MeO-DMTr), 50.18 (C(3")),

38.25 (C(6')), 38.08 (C(2')), 26.83 ((Hs)s=C-Si), 19.00 (CHy)s=C-Si).
EST -HRMS m/z Cisl,0NSi ([M + H])) Z12%E 794.3620, 247k 794.3649.

(3'S,5'R,7'R)- N-¥lEL-1-(7'-[(HEZ-RE) A IAY) ] ]-2',3'-T] ] SA]-3",5' -0 EFi~5"-0~[ (4, 4"~ T] 7]
FAEg]ed) e ]-B-D-2 HFet =} AEN (29)

DMTrO DMTO
r\|/_>—|\|H2 —_— N/_>—NHBZ
E N DMF > J—N
TBDPSO o TBDPSO o
28 29

AZ DNF (15 mL) = FZFH2A= 28 (519 mg, 0.653 mmol) &Mel]l Et:N (110 pL, 0.784 mmol)ol ©]o} 4 Bz,0
(370 mg, 1633 mmol)S A2olA Hr}star, &S wbA] wuksit}l, tpgow galS ¥3} NaHC0; (60 mL)S 7}

ks H7bste] A, DM (3 X 70 mL) 2 FEe. 23 E {7145 NgS04 flolA ARA7|a, oI st
ZA 71Tk, W AR AHES CC (ANAH/EtOAc 2 ¢ 3, +0.5% Bt N)ell olal AA|eta, M HAEo= Al 29 (580 mg,

99%) & 53,

299] Eloleb: Ry = 0.51 (EtOAc):

H NMR (300 MHz, CDCls) © 8.61 (d, J = 7.4 Hz, 1H, H-C(6)), 7.81 (d, J = 7.5 Hz, 2H, H-arom), 7.49 -

7.138 (m, 24H, H-arom, H-C(5)), 6.77 (dd, J = 8.5, 4.4 Hz, 4H, H-arom), 5.73 (t, J = 6.4 Hz, 1H, H-
C(1')), 4.39 - 4.20 (m, 1H, H-C(5')), 4.05 (t, J = 6.1 Hz, 1H, H-C(4')), 3.70 (s, 6H, Me0), 3.63 (d, J
= 2.3 Hz, HH, B-C(7')), 2.72 - 2.55 (m, 1H, H-C(2')), 2.48 (dd, J = 16.0, 8.4 Hz, 1H, H-C(3')), 1.42 -
1.29 (m, 1H, H-C(6')), 1.19 - 1.11 (m, 1H, H-C(6')), 1.07 - 0.96 (m, 1H, H-C(2')), 0.85 (s, 9H, (CH)s-

C-Si).
“C NMR (75 MHz, CDCls) © 166.64 (CONH), 162.25 (C(4)). 158.70 (MeO-C-arom), 154.84 (C(2)). 145.71 (C-

arom), 144.84 (C(6)), 136.74, 136.67 (C-arom), 135.59, 135.51 (CH-arom), 133.52, 133.42, 133.24 (C-
arom), 133.11, 130.30, 129.92, 129.85, 129.02, 128.12, 127.97, 127.76, 127.68, 127.61, 126.94, 113.25,
113.22(CH-arom), 96.22 (C(5)), 89.07 (((Ph)s;), 87.53 (C(1')), 83.46 (C(4')), 75.59 (C(7')), 74.71

(C(5")), 55.24 (MeO-DMTr), 50.35 (C(3')), 38.61 (C(6')), 38.15 (C(2')), 26.82 ((Hs)5—C-Si), 19.00
(CH3)s=C-S1).

ESI-HRMS m/7 CsHsONoSi (M + HI') 712h%k 898.3882, 2%k 898.3898.

(3'S,5'R,7'R)— N-MIZL-1-(-2',3'-T]t]2A]-3" 5"~ EFe=7' -5} ] EZA]-5'~0~[ (4,4'-T] | SA| EZ] 5] d ) ]
gJ-g-D-2HFe =4} AER] (30)
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[0596]
[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]
[0604]

[0605]

[0606]
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DMTrO DMTrO

o = TBAF o =
N/_>*NHBZ _ N/_>—NHBZ

; N THF _ SN
TBDPSO o HO e

29 30

BN o

A2 THF (14 mL) T 29 (580 mg, 0.648 mmol) -&-4o] TBAF (THF & 1 M, 3.25 mL, 3.25 mmol)S 2204
Zberh. $4E 1Y FoF ik v E3} NalCO; (50 mL)= 314417131, DM (3 X 40 ml)= FZ 3},
e F71S MgS04 flel A HEA7Ia, oAt FEAZIY. A AHES CC (DCM F 3% MeOH, +0.5%
Et.N)oll 28] AAsla, A AZTo=zA 30 (366 mg, 85%)S =3},

302] dlolEl: Ry = 0.31 (DCM % 5% MeOH):

1
H MMR (300 MHz, CDCls) ©8.90 (br, 1H, NI, 8.73 (d, J = 7.5 Hz, 1H, H-C(6)), 7.82 (d, J = 7.3 liz,

2H, H-arom), 7.55 - 7.31 (m, 10H, H-arom, H-C(5)), 7.28 - 7.09 (m, 3H, H-arom), 6.76 (dd, J = 8.8, 1.7
Hz, 4H, H-arom), 5.73 (t, J = 6.3 Hz, 1H, H-C(1')), 4.28 - 4.13 (m, 1H, H-C(5')), 3.83 (t, J = 6.0 Hz,
1H, H-C(4")), 3.75 (d, J = 3.6 Hz, 1H, H-C(7')), 3.70 (s, 6H, MeQ), 2.86 (d, J = 14.7 Hz, 1H, H-C-
(2')), 2.54 (dd, J = 17.4, 7.4 Hz, 1H, H-C(3')), 1.68 - 1.55 (m, 1H, H-C(6')), 1.45 - 1.13 (m, 3H, H-
Cc(2"), H-C(6'), OH).

“C NMR (75 MHz, CDCls) © 166.63 (CONH), 162.34 (C(4)). 158.65 (MeO-C-arom), 155.00 (C(2)). 145.62 (C-

arom), 145.11 (C(6)), 136.72, 136.64, 133.16 (C-arom), 130.25, 129.02, 128.12, 127.93, 127.61, 126.95,
113.20 (CH-arom), 96.24 (C(5)), 89.20 (((Ph);), 87.48 (C(1')), 83.40 (C(4')), 74.50, (C(5')) 73.90

(C(7")), 55.25 (MeO-DMTr), 50.05 (C(3')), 38.90 (C(6')), 38.40 (C(2')).

ESI+_HRMS lﬂ/Z C:39H13807N3 ( [M + H]+) 7:]] )1\_]_'%1- 660. 2704 y Z} X(—)] %k 660.2707.

1

(3'S,5'R, 7'R)~ N-H1ZL-1-(7'0~[ (2-A] O} ZX] )-T] o] 2 EZ HoJr] e EATH |2, 3'~T] H]2A]-3", 5"~ E}
=-5'-0-[(4,4'-O e S5 E2]5Hd)d€ ]-B-D-2] BFe}l =4} AJER (31)

DMTrO
DMTrOQ _ H NiNHBZ
o = NNN N-E|Ealo|2Z 2 Bz 2C|oto|cio|E )fl\f
Ny NHEZ - S o
3 %N ETT, DCM "p-0
HO o , \/\
TN
30 31

Z DOM (3 ml) & FEFHLA= 30 (67 mg, 0.101 mmol) % 5-(o€E)-1H-HE#Z (22 mg, 0.17 mmol)
o g N,N -H Eglo] & _iﬂi/\ieqo}uﬁﬂro] (65 pL, 0.20 mmol)E A-2oA #H7}sk
408 FQF WHFSE o]Fof WS FTIFES DOM (20 ml)E SAAZ], X3} NalC0, (2 < 15 ml) 2 X3}

NaCl (15 mL)&E AMAHsc}, F84 AL %Fsta, DM (20 L) 2 FE3cr. 23E F7142 MgS04 Yol 7
ZA)7)aL, od3pate] ZkAZIvh. WA A AHES CC (EtOAc, +0.5% EtsN)oll o8] AAstar, 3 7FozA 31

(75 mg, 27§ o]ddAe] T¢=, 86%)& 5.

319] dolEl: Ry = 0.67 (DCM % 4% MeOH):

I NMR (300 MHz, CDCls) ©8.88 (s, 1H, NI, 8.79 (d, J = 7.5 Hz, 1H, H-C(6)), 7.93 (d, J = 7.5 Hz, 2H,

H-arom), 7.67 - 7.40 (m, 10H, H-arom, H-C(5)), 7.39 - 7.22 (m, 3H, H-arom), 6.93 - 6.79 (m, 4H, H-
arom), 5.97 - 5.77 (m, 1H, H-C(1')), 4.22 (dt, J = 14.5, 5.6 Hz, 1H, H-(5")), 3.98 - 3.84 (m, 2H, H-
C(4"), H-C(7')), 3.82 (s, 6H, MeO), 3.66 (ddd, J = 16.8, 13.5, 6.7 Hz, 2H, OCHCH,.CN), 3.53 - 3.37 (m,
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[0607]

[0608]

[0609]

[0610]

[0611]

[0612]

[0613]

[0614]

[0615]
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2H, (Meo,CH)oN), 3.14 - 2.93 (m, 1H, H-C(2')), 2.84 - 2.66 (m, 1H, H-C(3')), 2.53 (dt, J = 12.4, 6.3 Hz,
2H, OCH.CHCN), 1.83 - 1.56 (m, 2H, H-C(6')), 1.46 (td, J = 14.1, 7.0 Hz, 1H, H-C(2')), 1.18 - 0.97 (m,
12H, (MeCH)oN).

“C MR (75 Mz, CDCls) 0 166.70 (CONH)., 162.32, 162.28 (C(4)). 158.68 (MeO-C-arom), 154.93 (C(2)).

145.53 (C-arom), 144.95, 144.89 (C(6)), 136.69, 136.63, 136.56, 136.52, 133.24 (C-arom), 133.10,
130.24, 130.20, 129.01, 128.10, 127.94, 127.60, 126.96 (CH-arom), 117.53 (OCH.CH,(N), 113.20 (CH-arom),

96.24 (C(5)), 89.15, 89.10 (((Ph)s), 87.55, 87.54 (C(1')), 83.11, 83.04 (C(4')), 75.93, 75.37 (Jp =
16.7, 15.5 Hz, C(7")), 74.48 (C(5')), 58.25, 57.99 (Jcp = 17.9, 18.1 Hz OCH.CH,CN), 55.27, 55.24 (MeO-
DMTr), 49.27, 49.03 (Jp = 3.1, 4.8 Hz, C(3')), 43.15, 42.98 ((Me.,CH),N), 38.89, 38.80 (C(2')), 37.44,
37.24 (Jep = 5.2, 3.2 Hz, C(6")), 24.58, 24.54, 24.48, 24.45, 24.35 (5s, MeCH)-N), 20.33, 20.24 (Jcp =
5.8, 5.7 Hz, OCHyCH.CN).

P NMR (121 MHz, CDCls) © 147.19, 146.94.

ESI'-IRMS m/z  CysHss0sNsP ([M + H] ) A4tk 860.3783

_1[)1'

A zk 860.3791.

(3'S,5'R, 7'R)-1-{2",3'-O] 5] LA]-3", 5"~ 6 :=~7"'-0-(4-HEZHZ Y )-5'-0-[(4,4'-T] f| EA Eg] 5] d ) oj] & ] -
B-D-2lEFetx=d) g9 (32)

DMTrQ
DMTrO
z:Ej%.Fﬁ;: 4= 2URY datg, DMAD 0
NH

1"

AZ DCM (8 mL) ¥ 7EFHUAIE 11 (100 mg, 0.175 mmol) 2 4-tjwdopn=3&]d (26 mg, 0.21 mmol) &
of &-UEZRIEY A3E (59 mg, 0.315 mmol)S A2 A H7bgch. 6AI17F E<QF wREgE o] o | wkE-S x5}
NaHCO; (5 mL)2] H7tol & AA3T}. vSoR E3ES ¥3} NaHCO; (15 mL)E 3AA17]az, DCM (3 X 15

ml) 2 FE3r}, E F71EE MgS04 oAl AxA7IaL, oiste] FTEAIZIYE, wAA AHES C (DA &
2.5% MeOH, +0.5% Eth)Oﬂ ol Ak, A AFOoZA w|Fe Et;,NE EF3te 32 (98 mg, 78%)E 53

o}
329] dlojel: Ry = 0.42 (DCM % 5% MeOH):

I NIR (300 MHz, CDCls) ©8.26 (t, J = 7.3 Hz, 3H, H-arom, HN(3)), 8.00 (d, J = 8.9 Hz, 2H, H-arom),

7.72 (d, J= 1.0 Hz, 1H, H-C(6)), 7.55 (d, J = 6.9 Hz, 2H, H-arom), 7.44 (dd, J = 8.8, 6.6 Hz, 4H, H-
arom), 7.35 - 7.18 (m, 3H, H-arom), 6.83 (dd, J = 9.0, 2.6 Hz, 4H, H-arom), 6.01 (dd, J = 8.2, 5.2 Hz,
1H, H-C(1')), 4.96 (d, J = 3.3 Hz, 1H, H-C(7')), 4.33 - 4.24 (m, 1H, H-C(4')), 4.24 - 4.13 (m, 1H, H-
C(5')), 3.78 (d, J=10.9 Hz, 6H, MeO), 2.92 - 2.72 (m, 2H, H-C(3'), H-C(2')), 1.81 (d, J = 0.6 Hz, 3H,
Me-C(5)), 1.79 - 1.62 (m, 2H, H-C(6')), 1.22 (d, J = 5.9 Hz, 1H, H-C(2')).

PC MR (75 MHz, CDCly) B 164.05, 163.84 (C(4), (O,R), 158.81 (MeO-C-arom), 150.64, 150.52 (O,N-C-arom,
C(2)), 145.29, 136.43, 136.34 (C-arom), 135.18 (C(6)), 130.62, 130.20, 130.17, 128.16, 128.01, 127.15,
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123.58, 113.30, 113.27 (C-arom), 111.17 (C(5)), 87.53 (C(Ph)s), 86.29 (C(1')), 81.59 (C(4')), 78.65

(C(7")), 74.16 (C(5')), 55.26 (MeO-DMTr), 47.07 (C(3')), 37.35 (C(2')), 35.71 (C(6"')), 12.51 (Me-
C(5)).

ESI'-IRMS m/z C40H5010N:Na ([M + Na]+) ALk 742.2371, SA %k 742.2375

((3'S,5'R, 7'R)-1-{2',3'-H H5A]-3",5' - B} ==7"-0-(4--HEZHNZ Y )-B-D-2| 27} =4} E[¥] (33)

DMTrO
@) —
N O N @)
i )‘NH CIZ220tME NH
O O o
O
; DCM, MeOH
O,N
32 33
22 DCM (1 mL) 2 MeOH (0.4 mL)e] &3FE = 32 (60 mg, 0.083 mmol) &Mo| T]ZFEZIAEA (0.2 nL)<
Ao A H7retg, 3AIZE F9F wksk o] %ol E3E-S ¥ 3} NallCO; (15 mL)Z 3]AAIZ] o2, DCM (3 X 10

n) 2 FE3. =349
5% MeOH) o] JoH A A &)
H,0/MeOH E3HEoll A 2] A

F1H2 Ngs0s 1IN AEATN T, elstete] FHAAT wAA S C OV F
w88 AFORA 33 (29 mg, NS FHIAT. XA Hﬁﬂ 4% 24
2

g3tol ols) 85T,

o
o

332] dloJEl: Ry = 0.18 (DCM % 5% MeOH):

I NMR (400 MHz, DMSO) ©11.33 (s, 1H, H-N(3)), 8.34 (d, J = 8.8 Hz, 2H, H-arom), 8.27 - 8.13 (m, 2H,

H-arom), 7.78 (s, 1H, H-C(6)), 5.96 (dd, J = 9.3, 5.6 Hz, 1H, H-C(1')), 5.18 (t, J = 3.8 Hz, 1H, H-
C(7')), 5.12 (d, J=6.0 Hz, 1H, O#), 4.33 (dd, J = 7.3, 4.7 Hz, 1M, H-C(4')), 4.27 (td, J = 10.5, 5.5
Hz, 1H, H-C(5')), 2.90 (dd, J = 17.2, 8.5 Hz, 1H, H-C(3')), 2.58 - 2.46 (m, 1H, H-C(2')), 2.30 (ddd, J
= 13.8, 8.8, 5.3 Hz, 1H, H-C(6')), 2.03 (dd, J = 9.6, 4.2 Hz, 1H, H-C(6')), 1.92 - 1.76 (m, 4H, H-
C(2"), MeC(5)).

e R (101 MHz, DMSO) © 164.33, 164.23 (C(4), (OR), 150.91, 150.75 (ON-C-arom, C(2)), 136.79 (C-

arom), 135.69 (C(6)), 131.20, 124.32 (CH-arom), 109.89 (C(5)), 85.31 (C(1')), 81.48 (C(4')), 80.07
(C(7")), 71.72 (C(5")), 47.18 (C(3")), 37.77 (C(6')), 35.48 (C(2')), 12.66 12.58 (Me-C(5)).

EST -HRUS m/z CigHzoOsNs ([M + H]+) AlAkgk 418.1245, SA %k 418.1242.

(3'R,5'R, 7'R)-1-{5"-0-o}A|E€-7'-[ (| E-RHT]F YA Y ) S A] ]-2',3'-C] G LA]-3' ,5'- E} =~ a , B-D-B] HF
e} 5yl (35)

AcO AcO
O E|Ol, BSA, TMSCOTf
OMe @]
: MeCN NH

TBDPSG TBDPSG o
7

42 MeCN (12 mL) 5 9 7 (933 mg, 2.05 mmol) % E|W (372 mg, 3.08 mmol) §-<fo BSA (1.5 mL, 6.15
mol)E ALox ZH7st}, 508 EQF wuksk o]Fof RO 0C= WA 7|3, TMSOTf (0.45 mL, 2.5
]_

H O
1=
mmol)& A7}k, 0ColA 3AIZE Ft R A2 1543 F¢F F7k2 wRkek o] fof, W EdEs E3)
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NalCO; (100 mL)& 3|2 A]7]aL, DCM (4 X 40 mL)o2 FE3. 2gH F714S MgS04 Yol AxA7] L,

ojzpate] Z=wAZIch, WA AES CC (DM F 2.5% o] AT RIS ) oa] AAst, M AFLORA o}
W HE o/BF 85 : 159 EIE 35 (924 mg, 82%)E FE3h},

359] dloJE}: Ry = 0.56 (DCM & 7% MeOH):

I NIR (300 MHz, CDCly) ©9.14 (br, 1H, H-N(3)), 7.53 (dd, J = 7.7, 1.6 Hz, 4H, H-arom), 7.39 - 7.23

(m, 6H, H-arom), 7.09 (d, J = 1.0 Hz, 0.15 H, H-C(6)), 6.87 (d, J = 1.0 Hz, 0.85 H, H-C(6)), 5.83 (t,
J=6.2Hz, 0.85 H, H-C(1')), 5.80 - 5.70 (m, 0.15H, H-C(1')), 5.36 - 5.04 (m, 1H, H-C(5')), 4.89 (dd,
J=26.3, 5.2 Hz, 1H, H-C(4')), 4.62 (dd, J = 7.1, 5.6 Hz, 0.15H, H-C(4')), 4.01 - 3.85 (m, 1H, H-
C(7')), 2.76 - 2.55 (m, 1H, H-C(3")), 2.09 - 1.91 (m, 4H, H-C(6'), MeCO,), 1.90 - 1.58 (m, 6H, H-

C(6'), H-C(2'), Me-C(5)), 0.96 (s, 9H, (CHy)s—C-Si).

“CONR (75 MHz, CDCly) 8 170.70 (Me(D,), 163.87 (C(4)), 150.29 (C(2)), 135.69, 135.67 (CH-arom),

134.99 (C(6)), 133.58, 133.18 (C-arom), 130.03, 127.87 (CH-arom), 111.05 (C(5)), 87.56 (C(1')), 82.85
(C(4')), 76.50 (C(7')), 74.76 (C(5')), 50.72 (C(3')), 37.79 (C(6')), 36.94 (C(2')), 26.88 (((H3)5=C

Si), 20.95 (MeC0O5), 19.01 ((CHy)5—C-Si), 12.63 (Me—C(5)).

EST -HRMS m/z Calls:ONoSi ([M + H]) Z12V%E 549.2415, 247k 549.2401.

(3'S,5'R, 7'R)-1-{5"-0-0lA€-2",3'~-L B 5 A]-3",5 '~ B} :=~7 '~} O] EF A~ a , B-D-B|BF 2} =4} E]T (36)

AcO
TBAF O =
N O

: ik NH
TBDPSO HO
35 36

AZ THF (10 mL) = wEILA= 35 (924 mg, 1.68 mmol) &< TBAF (THF = 1M, 3.4 mL, 3.4 mmol)& 2
2|4 FHrreeh, A2 2A17F FF wHbglk o] Fe  wkg E3HES ¥ 3} NallCO; (80 mL)E S| A7
EtOAc (3 < 80 mL) % DCM (2 X 80 mL)& F&3v}. ZgwH F7]4S MgS04 $JolA AxA7]a, o 3ste]
AT, A A S-S CC (DM & 5% MeOm)oll oJsll Ak, 36 (391 mg, 75%)2] olvxM E£Fd=S F

Ia=

362 dloJEl: Ry = 0.24 (DCM & 7% MeOH) :

)

ol
By

HONVR (400 Mz, CDCly) ©9.66 (br, 0.15H, H-N(3)), 9.63 (br, 0.85H, H-N(3)), 7.27 (d, J = 1.0 Hz,

0.15H, H-C(6)), 7.06 (d, J = 1.0 Hz, 0.85H, H-C(6)), 6.00 (t, J= 6.1 Hz, 0.85H, H-C(1')), 5.91 (dd, J
= 8.8, 5.5 Hz, 0.15H, H-C(1')), 5.26 - 5.10 (m, 1H, H-C(5')), 4.92 (dd, J = 6.5, 5.3 Hz, 0.85H, H-
C(4')), 4.65 (dd, J =6.9, 5.7 Hz, 0.15H, H-C(4')), 4.19 - 4.03 (m, 1H, H-C(7")), 2.91 - 2.72 (m, 2H,
H-C(3"'), OH), 2.64 (ddd, J = 13.3, 9.8, 5.5 Hz, 0.15H, H-C(2')), 2.25 - 2.15 (m, 1.70H, H-C(2')), 2.05
(s, 0.45H, MeCO,), 2.04 (s, 2.55H, MeCO;), 2.03 - 1.89 (m, 2H, H-C(6')), 1.88 (d, J = 0.7 Hz, 0.45H,

Me-C(5)), 1.85 (d, J = 0.6 Hz, 2.55H, Me-C(5)), 1.42 - 1.28 (m, 0.15H, H-C(2')).

e ONIR (101 MHz, CDCl3) © 170.87 (Me(D,), 164.26 (C(4)), 150.66 (C(2)), 135.54 (C(6)), 111.22 (C(5)),

87.97 (C(1')), 82.97 (C(4')), 75.08 (C(7')), 74.52 (C(5')), 50.07 (C(3')), 37.81 (C(2')), 37.23
(C(6')), 21.02 (MeCOy), 12.67 (Me-C(5)).

ESI-HRMS m/7 CuHiONe ([M + HI') 7A12bgk 311.1238, =747k 311.1234.
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(3'S,5'R, 7'R)-1-{5"-0-o}A€-2"',3'-LJ ]S A]-3" 5 ' E}=~7"'-0-[ (4,4' - | FA E&] 5 d ) o€ |- a , B-D-&]
HFetx=d) g9 (37)

AcO AcO

m :gz DMTr-Cl 0 /—<:
N O —_ =
: J—NH oz &l )—NH
HO O DNITrO
36 37
Az I94 = = 36 (364 mg, 1.17 mmol) &ef] DMTr—Cl (1.19 g, 3.51 mmol)<S 21294

( =S
oy, gds 1Y Eob wwrdlk g E3F NalCO; (50 mL)®E 3]AA]7]ar, DM (3 X 50 mL) & &3},
= J AxA 713, st SEAZY, m A AES CC (EtOAc/EA 2 & 1, +0.5%
Et;N)ell &l gAstar, =g AFOZA ol E3HE 37 (690 mg, 96%) S F-53ert.
372] loJEl: Ry = 0.70 (DCM & 8% MeOH):

I NIR (300 MHz, CDCls) ©9.17 (br, 0.85H, H-N(3)), 8.56 (br, 0.15H, H-N(3)), 7.38 - 7.32 (m, 2H, H-

arom), 7.29 - 7.15 (m, 7H, H-arom), 6.82 (d, J = 1.1 Hz, 1H, H-C(6)), 6.76 (d, J = 8.9 Hz, 4H, H-
arom), 5.86 (t, J=6.0 Hz, 0.85H, H-C(1')), 5.71 (dd, J = 8.9, 5.4 Hz, 0.15H, H-C(1')), 5.25 (dd, J =
10.2, 5.6 Hz, 0.15H, H-C(5')), 5.21 - 5.11 (m, 0.85H, H-(C5')), 4.78 (dd, J = 6.7, 4.8 Hz, 0.85H, H-
C(4')), 4.49 (dd, J =7.1, 5.3 Hz, 0.15H, H-C(4')), 3.84 (br, 1H, H-C(7')), 3,72, 3.71 (2s, 6H, Me0),
2.34 - 2.23 (m, 1H, H-C(3")), 2.01, 1.99 (2s, 3H, MeCO,), 1.82 (d, J = 0.5 Hz, Me-C(5)), 1.80 - 1.56

(m, 4H, H-C(2'), H-C(6")).

“CONMR (75 MHz, CDCly) ©170.69 (Me(D,), 163.91 (C(4)), 158.82 (MeO-C-arom), 150.33 (C(2)), 145.34,

136.64, 136.58 (C-arom), 135.00 (C(6)), 130.25, 128.39, 128.07, 127.15, 113.41 (CH-arom), 111.04
(C(5)), 87.70 (C(Ph);), 87.31 (C(1')), 83.15 (C(4')), 77.16 (C(7")), 74.96 (C(5')), 55.37 (MeO-DMTr),

49.12 (C(3")), 37.55 (C(2')), 36.82 (C(6')), 21.07 (MeC0O,), 12.66 (Me-C(5)).

ESI'-IRMS m/z  CystzeONy ([M + H] ) ALtk 612.2466, S 3k 612.2453.

(3'S,5'R, 7'R)-1-{2',3'-H b 5A]-3',5' -l =~7"-0-[(4,4'-T A FA E2] Hd ) r] & |- B-D-2| L #&} =4} E[T

(38)
AcO HO
@) — KoCOs @) —
N O N O
: J—NH MeOH : J—NH
DMTrO & DMTrO @]
37 38

A% MeOH (10 mL) & FZH A= 37 (690 mg, 1.12 mmol) |Mol| K,C05 (467 mg, 3.36 mmol)S ALox H
7bgek. &AS 3x7F BoF wukek vk 3} NaCl (60 mL)E 3|4 A17]a, DCM (3 X 60 mL)& F=3}. =%
T F71EE MgS04 el AxA7IaL, ofpste]l SRAT. HAA ﬁga CC (Et:0 F 3% o|AaTzghe
+0.5% Et;N)oll olsl gAlstar, A uA2ZAM a-ofem 38 (550 mg, 86%)S 53}

389] ©lo]E}: Ry = 0.39 (DCM = 5% MeOH):

1
H NMR (400 MHz, CDCls) ©9.37 (br, s, 1H, H-N(3)), 7.39 - 7.31 (m, 2H, H-arom), 7.25 (d, J = 8.3 liz,

4H, H-arom), 7.20 (t, J = 7.7 Hz, 2H, H-arom), 7.16 - 7.08 (m, 1H, H-arom), 6.78 (d, J = 1.1 Hz, 1H,
H-C(6)), 6.74 (d, J = 8.8 Hz, 4H, H-arom), 5.91 (dd, J = 6.5, 4.9 Hz, 1H, H-C(1")), 4.57 (dd, J = 7.2,
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4.4 Hz, 1H, H-C(4')), 4.35 - 4.18 (m, 1H, H-C(5')), 3.86 (d, J = 4.7 Hz, 1H, H-C(7')), 3.69 (s, 6H
MeO), 2.53 (br, 1H, OH), 2.22 (dd, J = 15.3, 6.3 Hz, 1H, H-C(3')), 1.85 - 1.69 (m, 5H, Me-C(5), H-
C(2"), H-C(6')), 1.66 - 1.49 (m, 2H, H-C(2'), H-C(6')).

13C NMR (101 MHz, CDCly) © 163.98 (C(4)), 158.67 (MeO-C-arom), 150.47 (C(2)), 145.48 , 136.80, 136.75

(C-arom), 134.94 (C(6)), 130.19, 130.18, 128.35, 127.97, 127.01, 113.31 (CH-arom), 111.04 (C(5)),
87.82 (((Ph)s), 87.05 (C(1')), 85.74 (C(4')), 78.26 (C(7')), 73.33 (C(5')), 55.31 (MeO-DMTr), 48.81

(C(3")), 40.21 (C(6")), 37.68 (C(2')), 12.65 (Me—C(5)).

EST -HRUS m/z CaslssON, ([M + H]+) Alxkgk 571.2439, SA %k 571.2421.

1

(3'S,5'R, 7'R)-1-{5"'-0~[ (2-A] o} = o] BERX] )-C]o] 2 Z Z Ho}o] x EAT L ]2' 3'-T] G| LA]-3' 5"~ E} =-7"-0~
[(4,4'-O)d|EAEg Y )md ]-B-D-S] HFefx=d} E[H (39)

) S
) i
P ©)
HO (@)
@»\O) F& NNNN-EIESto|AT2g ZAZ2Cio|Tto|E t[f) i
N )
: J—NH )ﬁNH

: ETT, DCM
DMTrO o DMTIO

38

39

CM (7 mL) & T A= 38 (200 mg, 0.350 mmol) % 5-(o=HE)-1H-HEZ= (59 mg, 0.46 mmol)
o] 2-Alol=old N,NN' N'-HEgo]|AzZaAFAFEr|olutio]|E (0.17 ml, 0.53 mmol)E A& 7}
Fob. 1A BoF wukslk o] Fiof | WkS 3RS DOM (50 mL) & A sta, ¥E3} NalC0s (2 X 25 mL) ¥ %

3} NaCl (25 mL)E AF3,. 84 A2 2&skar, DM (30 mL) & FE3t. =9 F714S MgSo4 9ol A
AxA 7|3, oapste] FAIZIt, w A AHES CC (DM 5 2% MeOH, +0.5% EtsN)oll & AAlstar, 34 1

12 N
=

N

AZA 39 (220 mg, 27] o|AAA Y EFE, 81%9)E F53T}.

399] dolEl: R = 0.44 (DOM 2 4% MeOH):

' NMR (300 MHz, CDCls) ©9.03 (br, 1H, H-N(3)), 7.36 (d, J = 8.1 Hz, 2H, H-arom), 7.30 - 7.07 (m, 7IH,

H-arom), 6.84 (s, 1H, H-C(6)), 6.80 - 6.69 (m, 4H, H-arom), 5.95, 5.88 (2dd, J = 6.6, 4.8 Hz, 1H, H-
C(1')), 4.70, 4.61 (2dd, J = 7.3, 4.3 Hz, 1H, H-C(4")), 4.41 - 4.20 (m, 1H, H-C(5")), 3.94 - 3.82 (m,
1H, H-C(7')), 3.81 - 3.62 (m, 8H, MeO, OCHCH.CN), 3.59 - 3.40 (m, 2H, (Me,CH).N), 2.61 - 2.46 (m, 2H,

OCH.CHCN), 2.28 (ddd, J = 14.1, 13.2, 7.3 Hz, 1H, H-C(3')), 1.91 - 1.73 (m, 5H, Me-C(5), H-C(6"), H-
C(2")), 1.72 - 1.46 (m, 2H, H-C(6'), H-C(2')), 1.16 - 1.00 (m, 12H, (MeCH).N).

BC NMR (75 MHz, CDCls) © 164.01, 163.98 (C(4)). 158.70 (MeO-C-arom). 150.39, 150.17 (C(2)), 145.52,

136.84, 136.78 (C-arom), 135.44, 135.39 (C(6)), 130.21, 128.36, 128.32, 128.00, 127.03 (CH-arom),
118.02, 117.76 (OCH.CH,(N), 113.32 (CH-arom), 110.91, 110.59 (C(5)), 88.31, 88.06 (((Ph);), 87.11,

87.06 (C(1')), 85.44, 85.39 (J.p = 4.6, 3.1 Hz, C(4")), 78.25, 78.13 (C(7')), 74.70, 74.34 (Jop =
13.5, 18.5 Hz, C(5")), 58.73, 58.47(Jp = 18.9, 20.1 Hz, (OCH.CH,CN)), 55.35, 55.32 (MeO-DMTr), 48.80,
48.64 (C(3')), 43.22, 43.06 (Jop = 12.4, 11.0 Hz (Me.CHN), 39.68, 39.63 (C(6')), 38.06, 37.93
(C(2")), 24.81, 24.74, 24.71, 24.68, 24.65, 24.59 (6s, Me,CH).N), 20.37, 20.35 (Jp = 7.1, 6.8 Hz,
OCH,(HoCN), 12.66 (Me=C(5)).

P NMR (122 MHz, CDCl,) © 148.18, 147.80.
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[0659]

[0660]

[0661]
[0662]

[0663]

[0664]

[0665]

[0666]

[0667]

[0668]

[0669]
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ESI-HRMS m/7 CiHeONP ([M + HI') A12bgk 771.3517, =A%k 771.3517.

(3'S,5'R, 7'R)-N M= -1-{2" 3'~L] 5 £A]-3" 5"~ E}3=~7'~0~[ (4, 4 '-T] | EA| E&] H) d ) o] &l |- a ~D-&] B &}
= }-5-GAIER (40)

HO HQ
o - 1) BSA, 1,2,4-E2|0POCl3, EtsN MeCN o —
N o) N S—NHBz
\ />—NH 2) C|2At =2 NHOH : J—N

e Rl

DMTIG o 3) Bz20, EtsN, DMF DMTIO &
a8 40
Z MeCN (5 mL) & FEFHUA= 38 (268 mg, 0.470 mmol) &9%o]l BSA (0.28 mL, 1.13 mmol)Z 0TCNA

7}k ohS gS ALoa] whA] wubsith, E ThE ZgkAFo A, MeCN (50 ml) & 1,2,4-Ego}E (1.14 g,
et S 0C= YZ-A7]a, POCls (0.35 mL, 3.8 mmol)oll ©]ojA] EtsN (2.62 mL, 18.8 mmol)ES

b uwket o, AlEslE shghE 389 el FHlE S dAgde Hrst
F7k2 agketty, kS 3E8F NaHCO; (10 mL)e] H7pe] <fs

MeCNS 743t atoll Al ASH, AAdE TS 3} NallC0; (30 mL) 2 3|43k DCM (3 X 30 mL) o2 FE3},
n g4 =S 1,4-t3A (10 ml) 2 53% NLOH (10 mL)e =0 g1tk A20x 3437k
BQF WHESE o] Fo), EES MFow Huke] By TAAT|aL, E3F NaHCO; (25 mL)2 3]4dste] DCM (4 X<
30 mL)o2 FE3e.  Z23E 7717 MgS04 floll Al dxA7]ar, oJzste] FA|Z1,

o g WA AHEE Az DWF (10 mL)ol &3iAZ1tk.  EtaN (80 uL, 0.56 mmol)oll ©]oJA] Bz,0 (266 mg,
1.18 mol)E A-&ollA H74star, &4e vl wwdich, e A4S W §NE 3} NalC0; (40 nlL)E 7}

s Hrbste] AAskaL, DM (4 X 40 mL) 2 FE3I0. Z23E 571482 MgS04 Sl HzA7]ar, of3tsle
Z2A 71tk 1 AA] AES C (EtOAc/3AAF 1 @ 1, +0.5% Et;N)ol 3] AAst, M AZo=x 40 (263

mg, 83%)& FEIT.

409] ©lo]E}: Ry = 0.53 (EtOAc/3AF 3 @ 1)

MR (300 MHz, CDCly) ©13.11 (br, 1H, NH), 8.30 - 8.10 (m, 20, H-arom), 7.47 - 7.29 (m, 5H, H-

arom), 7.28 = 7.06 (m, 7H, H-arom), 7.00 (d, J = 0.8 Hz, 1H, H-C(6)), 6.74 (d, J = 8.6 Hz, 4H, H-
arom), 5.89 (dd, J = 6.3, 4.6 Hz, 1H, H-C(1')), 4.61 (dd, J = 7.2, 4.5 Hz, 1H, H-C(4')), 4.33 - 4.20
(m, H, H-C(5")), 3.87 (br, 1, H-C(7')), 3.69 (s, 6H, MeO), 2.32 - 2.13 (m, 2H, H-C(3'), OH), 1.99
(s, 3H, Me-C(5)), 1.87 - 1.73 (m, 2H, H-C(2'), H-C(6')), 1.66 - 1.47 (m, 2H, H-C(2'), H-C(6")).

“C MR (75 MHz, CDCls) & 179.61 (CONH), 159.76 (C(4)), 158.74 (MeO-C-arom), 147.87 (C(2)), 145.47 (C-

arom), 137.17 (C(6)), 136.77, 136.68, 136.03 (C-arom), 132.55, 130.21, 129.98, 128.34, 128.21, 128.03,
127.07, 113.35 (CH-arom), 111.81 (C(5)), 88.74 (C(Ph);), 87.13 (C(1')), 86.12 (C(4')), 78.17 (C(7')),

73.31 (C(5')), 55.35 (MeO-DMTr), 48.63 (C(3')), 40.35 (C(6')), 38.06 (C(2')), 13.78 (Me-C(5)).
ESI'—HRMS m/z CioHigON; (M + H1)) AI2Fgk 674.2861, A7t 674.2877.

(3'S,5'R, 7'R)-N4-HZ H-1-{5'-0-[ (2-A] o} = FA] )-t] o] 2 EZ Holm] = E2 7Y [2', 3'-L] ] $A]-3", 5"~ E}
=-7'-0-[(4,4'-Hr|F A E2] 7Y )m]E |- a -D-2| ZFF 2} =4 }-5-r DA ER] (41)
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}N
HO
G NNNN-B|E2lo|aZ2d ZAZ2C|00|Ct0|E
-‘-N%/ NHBz NHBEz

3 N ETT, DCM
DMTIO o DMTIC

40

A% DM (8 mL) F FFESAIZ 40 (250 mg, 0.371 mmol) 2 5-(dEeEEES)-1H-HEZZE (73 mg, 0.56
mmol) BHo]] 2-Alo}x=o& NN, N,N‘—E1]Eﬂ‘r°]/\ﬁifﬂﬁ*ﬁet olu|tlolE (0.20 mL, 0.63 mmol)ZS 21294

A7bgkcl. 304 BQF nWEgE o] Fof | Whg Z3ES DCM (30 mL)o2 3|AAI7)ar, 3E3} NaHCO; (2 X 20 mL)

2 23} NaCl (20 mL)& AAech, £84 A4S 2Fska, DM (20 mb) & FEech, 238 57142 NgSo4
Aol Az:AZIa, st FEAIY. A AHES C (EtOAc/A4E 1 1, +0.5% Et;N)ol <ls)

Ak, A AEFSZA 41 (260 mg, 27] o] &Ae E3E, 80%) S 53},

(3

41¢] dloJE}: Ry = 0.57 (EtOAc/3AF 1 @ 1):

' NMR (300 MHz, CDCls) ©13.26 (br, 1H, NH), 8.32 (d, J = 7.2 Hz, 2H, H-arom), 7.58 - 7.39 (m, 5H, H-

arom), 7.38 - 7.14 (m, 8H, H-arom, H-C(6)), 6.88 - 6.77 (m, 4H, H-arom), 6.01, 5.96 (2dd, J = 6.3, 4.6
Hz, 1H, H-C(1')), 4.82, 4.74 (2dd, J = 7.3, 4.3 Hz, 1H, H-C(4')), 4.42 (td, J = 10.6, 6.0 Hz, 1H, H-
C(5")), 3.97 (br, 1H, H-C(7')), 3.91 - 3.68 (m, 8H, MeO, OCHCH.CN), 3.59 (dtd, J = 16.7, 6.7, 3.4 Hz,

2H, (Me,CHN)), 2.62 (dt, J = 15.5, 6.4 Hz, 2H, OCH,.CHCN), 2.49 - 2.23 (m, 1H, H-C(3')), 2.11, 2.09

(2d, J = 0.5 Hz, 3H, MeC(5)), 2.00 - 1.82 (m, 2H, H-C(6'), H-C(2')), 1.82 - 1.55 (m, 2H, H-C(6'), H-
C(2")), 1.17 (dd, J = 16.3, 6.8 Hz, 12H, (MeCH).N).

BC NMR (101 MHz, CDCly) O 179.60 (CONH), 159.97 (C(4)), 158.76 (MeO-C-arom), 147.81, 147.70 (C(2)).

145.54 (C-arom), 137.34, 136.83 (C(6)), 136.77, 136.72, 136.65, 136.55 (C-arom), 132.45, 130.22,
130.20, 129.96, 128.34, 128.31, 128.18, 128.00, 127.04 (CH-arom), 117.89, 117.71 (OCH.CH,(N), 113.35

(CH-arom), 111.60, 111.36 (C(5)), 89.24, 89.01 (((Ph);), 87.16, 87.12 (C(1')), 85.78, 85.62 (Jop =
4.3, 3.2 Hz, C(4")), 78.20, 77.98 (C(7')), 74.68, 74.37 (Jop = 13.4, 18.2 Hz, C(5')), 58.70, 58.44
(Jep = 18.5, 20.0 Hz, (OCH.CH,CN)), 55.36, 55.33 (MeO-DMTr), 48.65, 48.44 (C(3')), 43.27, 43.14 (J;p =
12.4, 12.3 Hz (Me.CH),N), 39.87, 39.64 (J.p = 3.4, 3.7 Hz (C(6')), 38.30, 38.22 (C(2')), 24.80, 24.72,
24.70, 24.67, 24.63 (Me,CH)N), 20.39, 20.37 (Jep = 7.2, 6.8 Hz, OCH,(HCN), 13.72 (Me-C(5)).

P NMR (121 MHz, CDCl,) B 148.18, 147.96.
ESI -HRMS m/z CioH:ONP ([M + H])) Z12F%F 874.3939, 247k 874.3946.

(3'R,5'R, 7'R)-N-Zd-9~(7'-[(E] 2-BE T HIA &) SA]]-2',3'-T] ]2 A]-3", 5'~0 E} 3~ B -D-2] B F &= ] }
olgld (42)

AcQ THF/MeOH/H 50 (5:4:1) = HO
@:O)"N&N 0.15 M NaOH C:O) N
i == ’ NHBz E: = ) NHBz
TBDPSQO NaN TBDPSG Na N
15 42

FEULAE 15 (1.74 g, 2.64 mmol)ZS 0ColA THF/ME-S/H0 (5:4:1, 80 mL) = 0.15 M NaOHol] &A1
o WSS 207 BQF adbslar, NHCL (1.06 g)o #H7bel o8] AA g, oz &ulE 7t shol AAsE
i, APZES CC (DM = 5% olAZ 23 )o o) AAsta, A AEFSZA 42 (a-°tx=™, 836 mg, 51%) %=
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16 (B-o}=m, 287 mg, 18%) % FE3io),

422°] dloJel: Ry = 0.35 (DCM & 5% MeOH):

I NIR (300 MHz, CDCly) ©9.34 (s, 1H, NH), 8.71 (s, 1H, H-C(2)), 8.02 (d, J = 7.4 Hz, 2H, H-arom)),

7.92 (s, 1H, H-C(8)), 7.68 - 7.58 (m, 4H, H-arom), 7.58 - 7.31 (m, 9H, H-arom), 6.23 (dd, J = 6.7, 2.4
Hz, 1H, H-C(1')), 4.74 (dd, J = 6.6, 4.9 Hz, 1H, H-C(4"')), 4.49 (dt, J = 12.5, 6.3 Hz, 1H, H-C(5')),
4.10 (br, 1H, H-C(7')), 3.07 (d, J = 6.7 Hz, 1H, OH), 2.92 (dd, J = 15.4, 7.3 Hz, 1H, H-C(3')), 2.52 -
2.35 (m, 1H, H-C(2')), 2.10 - 1.97 (m, 1H, H-C(6')), 1.94 - 1.77 (m, 2H, H-C(2'), H-C(6')), 1.06 (s,
OH, (CHy);-C-Si).

PCOMMR (75 MHz, CDCly) D 164.98 (CONH), 152.65 (C(2)), 151.31 (C(4)), 149.69 (C(6)), 140.93 (C(8)),

135.74 (CH-arom), 133.82, 133.68, 133.39 (C-arom), 132.77, 130.02, 129.98, 128.76, 128.06, 127.87,
127.85 (CH-arom), 123.38 (C(5)), 87.16 (C(1')), 85.35 (C(4')), 77.40 (C(7')), 72.79 (C(5")), 50.63
(C(3")), 40.86 (C(6')), 37.25 (C(2")), 26.94 (((H3)3-C-Si), 19.05 ((CH3)3~C-Si).

ESI -HRMS m/z CagHaONSi ([M + H]D) Z127E 620.2688,

e

A7k 620.2671.

(3'R,5'R, 7'R)-N ~H= d-9~(5'-0-F A &-7'-[ (E Z-R L] U A &) $4]]-2", 3'-T] 5] $A]-3", 5 '] E}3=- a -
D-2lEFep =) o (43)

HO AcO
i ro N/::N Ac,0, DMAP i o N/::N
3 = ) NHBz DCM k. /I NHBz
TBOPSO N TBDPSO N
NN 2N

A% DM (50 mL) & FEFHSAIZ 42 (1.09 g, 1.75 mmol) 2 4-tideoelm =92yl (321 mg, 2.63 mmol) &
olo]] ol EAF F45 (0.83 mL, 8.8 mmol)S 0ColA H7}sich. wWHA] wwkslk o] 5o wWk2-S ¥ 3} NaHCO; (50
mL) o] H7bel ols) AA. A EEletn, 84 A4S DM (2 X 80 mL)E F7IE FE3I, 2g¢E 77
A2 NgS04 Slell ] Ao, ofwhete] FwAIILE, HAA AHES CC (DM F 2.5% MeOW) ol ofa) A&}
AW AFoZA 43 (1.04 g, 90%)—3— F53

4

439] dlolE}: Ry = 0.33 (EtOAc/3AF

1
H NMR (300 MHz, CDCls) ©8.99 (br, 1H, NH), 8.73 (s, 1H, H-C(2)), 8.09 - 7.99 (m, 2H, H-arom), 7.98

(s, 1H, H-C(8)), 7.70 - 7.58 (m, 5H, H-arom), 7.57 - 7.48 (m, 2H, H-arom), 7.47 - 7.34 (m, 6H, H-
arom), 6.22 (dd, J = 6.8, 3.2 Hz, 1H, H-C(1')), 5.45 - 5.35 (m, 1H, H-C(5')), 5.01 (dd, J = 6.7, 5.0
Hz, 1H, H-C(4')), 4.09 (d, J = 4.1 Hz, 1H, H-C(7')), 3.02 (dt, J = 9.5, 6.5 Hz, 1H, H-C(3')), 2.55
(ddd, J = 13.5, 10.0, 3.2 Hz, 1H, H-C(2')), 2.15 (dd, J = 13.2, 6.2 Hz, 1H, H-C(6"')), 2.09 (s, 3H
MeCOy), 2.01 (dt, J = 8.0, 3.5 Hz, 1H, H-C(2')), 1.88 (dt, J = 13.6, 5.3 Hz, 1H, H-C(6')), 1.08 (s,

9H, (CH3)s-C-Si).

BC MR (101 MHz, CDCly) © 170.61 (MeD,). 164.75 (CONH), 152.67 (C(2)), 151.37 (C(4)), 149.64 (C(6)).

141.41 (C(8)), 135.85 (CH-arom), 133.71, 133.38 (C-arom), 132.91, 130.15, 130.10, 128.99, 128.02,
127.99, 127.97 (CH-arom), 123.64 (C(5)), 87.37 (C(1')), 83.37 (C(4')), 76.63 (C(7")), 74.51 (C(5')),
51.19 (C(3")), 37.44 (C(2')), 37.32 (C(6')), 27.01 (((H3);-C-Si), 21.08 (MeCO,), 19.14 ((CH3)5~C-Si).

EST -HRUS m/z CorHaoONsS1 ([M + H]+) Axtzk 662.2793, =747k 662.2787.

l

(3'S,5'R, 7'R)-N ~1Z Q-9~(5'-0-o} A& -2",3'~T] (| SA]-3", 5' -0 E} e ~7 '~ &} EZX] - a -D-&] H Fal ]} of ]
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(44)
AcO AcQO
'e) /=N TBAF o =
: = bl TRF : o i
TBDPSO Na N HO NN
43 44

AZ THF (50 nlL) & FZFHSAE 43 (990 mg, 1.50 mmol)S TBAF (THF = 1 M, 3.0 mL, 3.0 mmol)Z= 224

A #J7pskek. AollA 3.5A1%F Tt wukgk o] $of . NS EtOAc (30 mL)E 8|Astal, THFE #¢ sholl #AA

>
p

gl g o® whSES ¥3 NaHC0; (50 nL)E 3|4 A7]a1, DOM (4 X 50 )& FEech. z2Fd §7148
1}

MgS04 ol AZEA71aL, of3ate] FukaZith,  wAA] AHES CC (DM = 6% MeOH)o| oJ&l AAdta, FA4
Z3E 3

AF o2 v TBAFE Fabe= 44 (570 mg, 90%)E =3,

44°] dolE}: R = 0.33 (DCM = 10% MeOH):

I NMR (400 MHz, CDCls) ©9.60 (br, 1H, NH), 8.67 (s, 1H, H-C(2)), 8.09 (s, 1H, H-C(8)), 7.96 (d, J =

7.4 Hz, 2H, H-arom), 7.51 (t, J = 7.4 Hz, 1H, H-arom), 7.42 (t, J = 7.5 Hz, 2H, H-arom), 6.33 (dd, J =
6.7, 3.1 Hz, 1H, H-C(1')), 5.25 (ddd, J = 9.7, 6.4, 5.3 Hz, 1H, H-C(5')), 4.92 (dd, J = 6.4, 5.4 Hz,
1H, H-C(1')), 4.14 (br, 2H, H-C(7'), OH), 3.06 (dd, J = 16.0, 6.6 Hz, 1H, H-C(3")), 2.87 (ddd, J =
13.2, 9.9, 3.0 Hz, 1H, H-C(2')), 2.26 - 2.17 (m, 1H, H-C2')), 2.10 - 1.98 (m, 5H, H-C(6'), MeCO,).

PC NMR (75 MHz, CDCly) © 170.64 (Me(D,), 165.27 (CONH), 152.49 (C(2)), 151.26 (C(4)), 149.58 (C(6)),

141.64 (C(8)), 133.60 (C-arom), 132.82, 128.76, 128.06 (CH-arom), 123.30 (C(5)), 87.30 (C(1')), 83.17
(C(4")), 74.67 (C(7")), 74.20 (C(5')), 50.41 (C(3')), 37.43 (C(2')), 36.92 (C(6")), 20.96 (MeCO.).

ESI-HRMS m/z CollosONs ([M + H])) A|2baE 424.1615,

|\

A7k 424.1623.

(3'S,5'R, 7'R)-N -l L-9~(5'~0-FA| &-2',3'~L] 6] 2A]-3", 5"~ E}3==7 "~ O~[(4,4'-T] | FA| E] o] L) e & ]-
a-D-g]EiFel=d)} oftY (45)

AcO
CLC))"'NRN DMTr-CI @,\)
\ ==N,_-NHBz ozl gl >/S/NHBZ
HG N\\/I.I\l DMTIO
44

Az J2d (16 mL)
A ke, 898 1Y

~

4 (570 mg, 1.35 mmol) ‘Mo DMTr-Cl (1.37 g, 4.04 mmol)E 2L
thS, 323} NalC0, (100 mL)E 3]AIA17]3, DM (3 X 80 mL)E FZ3h
o Z2FE F718S MgS04 flollA AxA7|A, ete] FEAIZIY. uAGA] AHES CC (DOM ZF 2% MeOH,

+0.5% EtsN)oll s AAetx, =gk 71%?51§i*1 45 (876 mg, 89%)= FS3lt}.

459] o]} Ry = 0.81 (DCM % 5% MeOH):

1
H MMR (300 MHz, CDCly) ©9.42 (d, J = 14.6 Hz, 1H, Ni), 8.73 (s, 1H, H-C(2)), 8.03 (d, J = 7.6 liz,

2H, H-arom), 7.93 (s, 1H, H-C(8)), 7.66 - 7.55 (m, 1H, H-arom), 7.55 - 7.45 (m, 4H, H-arom), 7.45 -
7.22 (m, 7H, H-arom), 6.87 (d, J = 8.7 Hz, 4H, H-arom), 6.25 (dd, J = 6.6, 2.4 Hz, 1H, H-C(1')), 5.47
- 5.33 (m, 1H, H-C(5')), 4.89 (dd, J = 6.7, 4.9 Hz, 1, H-C(4')), 4.02 (d, J = 2.5 Hz, 11, H-C(7")),
3.79 (s, 6H, Me0), 2.58 (dd, J = 16.0, 6.9 Hz, 1H, H-C(3')), 2.38 (ddd, J = 12.7, 10.0, 2.4 Hz, 1H, H-
C(2')), 2.11 (s, 3H, MeCOy), 2.09 - 1.87 (m, 3H, H-C(2'), H-C(6')).
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13
C NMR (75 MHz, CDCly) ©170.40 (Me(D,), 164.84 (CONH), 158.66 (MeO-C-arom), 152.45 (C(2)), 151.22

(C(4)), 149.51 (C(6)), 145.23 (C-arom), 141.23 (C(8)), 136.51, 133.65 (C-arom), 132.68, 130.12,
128.75, 128.33, 127.95, 127.90, 127.03 (CH-arom), 123.55 (C(5)), 113.27 (CH-arom), 87.19 (((Ph)s),

87.12 (C(1')), 83.25 (C(4')), 77.16 (C(7')), 74.41 (C(5')), 55.23 (MeO-DMTr), 49.23 (C(3')), 37.61
(C(2')), 36.22 (C(6')), 20.98 (HeCO).

ESI-HRMS m/z CoHiONs ([M + H]D) A|2HaE 726.2922,

|\

A7k 726.2905.

(3'S,5'R, 7'R)-N-HZL-9-(2',3'~L] 6] S A]-3", 5"~ E}3=7"~ O~[ (4,4'-T] | ZA E ] 5 ) ] D |- a -D-2] B FF
=4} ofbld (46)

AcO THF/MeOH/H-0 & HO
O,\o) s 0.1 M NaOH %IO) P
N - SN
. o NHBz \ o NHBz
DMTrO N DMTrO N
N X-N
45 46 e

TEUY A= 45 (870 mg, 1.20 mmol)E THF/™&F2/H,0 (5:4:1, 50 mL) = 0.1 M NaOHel] 0CollA &3jA]71t},
W3-8 0ColA 308 S wukglk oS, NHICl (321 mg)el #H7bol o8] AAZTE, {88 3} NalCO; (100

mL) 2 A A7]3, DCM (4 X 80 mL)Z.FFTvh. Z3E F718-S MgS04 flolA AZ:=A7|5L, ofFalo] FHA]
Ack. v AGA 2HES CC (DM Z 3% MeOH, +0.5% EtsN)ell o8] AAsta, 3 AFo=A 46 (777 mg, 94%)E

I~ T= =
F53

=

462] dloJE}: R; = 0.26 (DCM 3 5% MeOH):

' NR (300 MHz, CDCly) 89.39 (s, 1H, NH), 8.61 (s, 1H, H-C(2)), 7.93 (d, J = 7.4 Hz, 2H, H-arom),

7.75 (s, 1H, H-C(8)), 7.46 (t, J = 7.3 Hz, 1H, H-arom), 7.40 - 7.31 (m, 4H, H-arom), 7.29 - 7.16 (m,
6H, H-arom), 7.11 (t, J = 7.2 Hz, 1H, H-arom), 6.73 (d, J = 8.7 Hz, 4H, H-arom), 6.12 (dd, J = 6.5,
1.9 Hz, 1H, H-C(1')), 4.53 (dd, J = 7.5, 4.5 Hz, 1H, H-C(4')), 4.32 (br, 1H, H-C(5')), 3.90 (t, J =
4.5 Hz, 1H, H-C(7')), 3.66, 3.65 (2s, 6H, MeO), 3.31 (br, 1H, OH), 2.36 (dd, J = 16.5, 8.1 Hz, 1H, H-
C(3")), 2.04 (ddd, J=12.0, 9.9, 2.0 Hz, 1H, H-C(2')), 1.92 - 1.69 (m, 3H, H-C(2'), H-C(6')).

PC MR (75 MHz, CDCly) ©164.92 (CONH), 158.64 (MeO-C-arom), 152.60 (C(2)), 151.28 (C(4)), 149.61

(C(6)), 145.44 (C-arom), 140.71 (C(8)), 136.77, 133.65 (C-arom), 132.72, 130.15, 130.12, 128.73,
128.39, 128.04, 127.96, 127.02 (CH-arom), 123.27 (C(5)), 113.28 (CH-arom), 87.11 (C(1')), 87.01
(C(Ph)3), 85.60 (C(4')), 78.16 (C(7')), 72.72 (C(5')), 55.28 (MeO-DMTr), 48.89 (C(3')), 39.93 (C(6')),

37.55 (C(2")).

1

(3'S,5'R, 7'R)-N ~H1Z Q-9~(5'-0~[ (2-A] O} O BA] )-T] o] 2 E 2 Hou] e EA T} ]-2", 3'~T] H] S A]-3 ", 5' -0 E}
=-7'-0-[(4,4'-O e S5A E2]Hd)d¥ - a-D-2] EFe} =4} oldlH (47)

N=_ 0
P-NiP
HO o (iPr);
t[o) /=N ETT, NNN'NEHEZlo|AZ2d A2 E|o}n|c}o|5tf> =N
N “IN
: /[ NHBz DCM i // NHBz
DMTrO Ny N DMTrO Ne N
46 47

A2 DM (7 mL) & FEZHULAIE 46 (199 mg, 0.290 mmol) L 5-(olEeEHE L )-1H-HEHZE (57 mg, 0.44
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mmol) &Nol] 2-Alo}=o& NN, N' N'-HE#o|AZRIFATEC]|oluT}o]E (0.16 mL, 0.49 mmol)S 2Al-2-of A

A7bt. 60 E/F nNkRE of o, kg EeheE 3} NallCO; (20 L) 2 81447152, DM (3 x 20 mL) o2
FET. 2FE F718E NgS04 Sl A AxA7aL, oFaste] FRAIZIY. WA AHES CC (EtOAc, +0.5%
EtsN)oll oJall BAlstar, 2 AFORA 47 (197 mg, 270 ol dAA S EFE, 77%) & F5},

472] dloJel: Ry = 0.75 (DCM ZF 5% MeOH):

I NR (300 MHz, CDCls) ©8.98 (br, 1H, NH), 8.68, 8.67 (2s, 1H, C(2)), 7.94 (d, J = 7.6 Hz, 2H, H-

arom), 7.90, 7.84 (2s, 1H, C(8)), 7.56 - 7.49 (m, 1H, H-arom), 7.48 - 7.34 (m, 4H, H-arom), 7.30 -
7.10 (m, 7H, H-arom), 6.80 - 6.69 (m, 4H, Harom), 6.21, 6.15 (2dd, J = 6.8, 2.2 Hz, 1H, H-C(1')),
4.69, 4.59 (2dd, J = 7.3, 4.5 Hz, 1H, H-C(4")), 4.44 (tt, J = 12.3, 6.3 Hz, 1H, H-C(5"')), 3.90 (dd, J
9.0, 3.8 Hz, 1H, H-C(5')), 3.82 - 3.63 (m, 8H, MeO, OCH,CH,CN), 3.59 - 3.43 (m, 2H, (Me,CH):N), 2.61

- 2.49 (m, 2H, OCH.CHCN), 2.47 - 2.07 (m, 2H, H-C(3"'), H-C(2')), 1.98 - 1.66 (m, 3H, H-C(2'), H-
C(6')), 1.15 - 1.03 (m, 12H, (MeCH).N).

“C MR (101 MHz, CDCl,) B 164.67 (CONH), 158.77 (MeO-C-arom), 152.58 (C(2)), 151.34, 151.29 (C(4)),

149.46 (C(6)), 145.55, 145.54 (C-arom), 141.58, 141.50 (C(8)), 136.87, 136.85, 136.84, 133.85 (C-
arom), 132.85, 130.26, 130.23, 130.20, 128.97, 128.47, 128.43, 128.02, 127.96, 127.08 (CH-arom),
123.62, 123.58 (C(5)), 117.91, 117.70 (OCH,CH,(N), 113.37 (CH-arom), 87.80, 87.67 (C(1')), 87.20, 87.14

(C(Ph)s), 85.29, 85.22 (Jep = 4.2, 3.1 Hz, C(4')), 78.16, 77.96 (C(7')), 74.28, 73.98 (Jp = 14.8, 18.4
Hz, C(5')), 58.80, 58.61 (Jop = 16.2, 17.3 Hz O(H.CH.CN), 55.37, 55.35 (MeO-DMTr), 49.02, 48.91
(C(3")), 43.29, 43.16 (Jp = 8.9, 9.0 Hz, ((Me(H).N), 39.09 (C(6')), 37.99, 37.95 (C(2')), 24.82,
24.77, 24.74, 24.70, 24.64 ((MeCH)N), 20.43, 20.42 (Jep = 1.4, 1.9 Hz, OCH,CH.CN).

P NIR (121 MHz, CDCl;) © 148.14, 148.11.

EST-HRMS m/z CuflsONP ([M + HI') 71413k 884.3895, =747t 884.3904.

(3'R,5'R, 7'R)~2-0}] s=-6-F 2 2-9-(7 '~ (E) 2R H L5 SN &) $A]]-2", 3"~/ F}$A]-3", 5 '~ EFem 0 -D-]
BFP=Y) FE (48)

AcQ THF/MeOH/M,0 (5:4:1) & HO

mNAN 0.5 M NaOH é;% =N
i = Cl 3 = Cl
TBDPSO N | TBDPSG N f]
20 T 48 ki
HoN HaN

TEILAE 20 (1.78 g, 3.01 mmol)S THF/WIEHS/H,0 (5:4:1, 15 mL) & 0.5 M NaOHol| 0CollA &3fAZIT}.
S-S 0CollA] 208 FoF wwHkslal, NH,Cl (484 mg)e A7l 98 AAdT. Loz FetalS ¥ 3} Nall0,

(100 mL)& 3| AA 712, DM (4 X 75 mL) o2 F&3t. %39 f7 WO MgS04 $lol A AZxA|7|aL, oJ3}ste]
SEA Y. v AA AHES CC (DM = 3% MeOH)ol ol&] AAstar, 3AA AFo=A 48 (a-°oF=™, 992 mg,
60%) L 21 (B-o}x=m, 428 mg, 25%)S 53T},

489] dloJE}: Ry = 0.34 (DCM & 5% MeOH):

I NMR (400 MHz, CDCly) ©7.71 - 7.60 (m, 5H, H-arom, H-(C(8)), 7.49 - 7.34 (m, 6H, H-arom), 6.08 (dd,
J=16.9, 2.6 Hz, 1H, H-C(1')), 5.26 (s, 2H, NH), 4.70 (dd, J = 7.5, 4.8 Hz, 1H, H-C(4')), 4.47 (dt, J

= 10.0, 5.1 Hz, 1H, H-C(5')), 4.11 (t, J = 3.3 Hz, 1H, H-C(7')), 2.87 (dd, J = 16.5, 7.7 Hz, 1H, H-
C(@3")), 2.57 (br, H, OH), 2.27 (ddd, J = 14.0, 9.9, 2.6 Hz, 1H, H-C(2')), 2.10 - 2.01 (m, 1H, H-
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[0725]

[0726]

[0727]

[0728]
[0729]

[0730]

[0731]

[0732]

[0733]

[0734]

[0735]
[0736]

S3IHE 3 10-2021-0008369
C6')), 1.92 - 1.76 (m, 2H, H-C(2'), H-C(6')), 1.06 (s, 9H, (CH;);—C-Si).

“C IR (75 MHz, CDCl3) ©159.09 (C(2)), 153.05 (C(4)), 151.46 (C(6)), 139.91 (C(8)), 135.71 (CH-arom),

133.96, 133.27 (C-arom), 130.00, 129.96, 127.86, 127.83 (CH-arom), 125.52 (C(5)), 86.46 (C(1')), 84.92
(C(4")), 77.40 (C(7')), 72.63 (C(5')), 50.55 (C(3')), 40.92 (C(6')), 36.78 (C(2')), 26.88 (((Hs)5—C-

Si), 19.01 ((CH3)3-C-Si).

1

(3'R,5'R, 7'R)-9-{7'-[(E E- R GAE)SA]]-2',3' -] ] $A]-3' 5'-f E} =~ a -D-B] BfFel =4}  To}d

(49)

HO

@:o) SN TBD, 3-sto|=EATRE|eEY @:}

k s Cl DCM
TBDPSO Ny TBDPSG
N NH
a8 ¥ 49 7’
HoN Pt

A% DM (15 mL) = FEHULA= 48 (610 mg, 1.03 mmol) &Ao] 3-sfol==A LTI EY (0.28 L,
4.12 mmol)ell olojM 1,5,7-Eg|olxlo]lFae][4.4.0]19-5-<1 (287 mg, 2.06 mmol)S Ao H7}ghg. A&
ol A 4A|7Fe] Wyt o]Fof  3-dlo]E2AIZ 2T O UEZ (0.28 ml, 3.23 mmol)o] o]o}z 1,5 7-EgjolxlolFaL
[4.4.0]19-5-41 (287 mg, 2.06 mmol)e] A| 2 &S H7ieoh, ¥HEE 29 F<QF F7HE wykel oS, CC
(DCM 5 10% MeOH)ell oJsf AAatar, 4 AFOo=2A 49 (500 mg, 87%)F TS5},

492] dloJel: Ry = 0.30 (DCM ZF 10% MeOH) :

I NMR (400 MHz, MeOD) ©7.73 - 7.61 (m, 5H, H-arom, H-C(8)), 7.53 - 7.32 (m, 6H, H-arom), 6.06 (dd, J
= 6.9, 3.7 Hz, 1H, H-C(1')), 4.74 (dd, J = 7.0, 4.6 Hz, 1H, H-C(4')), 4.46 - 4.36 (m, 1H, H-C(5')),
4.11 (br, 1H, H-C(7')), 2.91 (dd, J = 16.2, 6.6 Hz, 1H, H-C(3')), 2.31 (ddd, J = 13.8, 10.0, 3.7 Hz,
1H, H-C(2')), 1.98 - 1.78 (m, 3H, H-C(2'), H-C(3")), 1.07 (s, 9H, (CH);-C-Si).

FCONMR (101 MHz, MeOD) D 159.30 (C(2)), 155.14 (C(6)), 152.38 (C(4)), 137.28 (C(8)), 136.93, 136.88
(CH-arom), 135.13, 134.78 (C-arom), 131.07, 131.06, 128.91, 128.89 (CH-arom), 117.98 (C(5)), 87.72
(C(1')), 86.25 (C(4')), 79.21, (C(7')) 73.87 (C(5')), 52.13 (C(3')), 41.44 (C(6')), 38.35 (C(2')),
27.42 (((H3)5~C-Si), 19.82 ((CHy)s=C-Si)).

EST -HRMS m/z CosllaONSi ([M + H])) Z12F7F 532.2386, 247k 532.2367.

l

(3'R,5'R, 7'R)-N2-o} A& -9-{5'-0-olA|E-7"~[ (E]| E-FEH O H G A g )SA] ]-2', 3"~ B 5A]-3", 5 '~ E} =~ a -
D2l Fe=d )} ol (50)

AcO
HO 3 IO> /SN
0 - N
ti) N IN/‘\N ACzO, DMAP h %YO
TBDPSG ﬁ\; © R 1o N7\/NH
N—NH HN

49 7/ 50 O
HoN 7?

AZ DM (15 mL) & FEFH2AE 49 (500 mg, 0.940 mmol) = 4-tjd ol =&Y (276 mg, 2.4 mmol) &
Al oM EAL FoE (1.0 mL, 10.3 mmol)& A=A H7psh. 2 S wwkgk o]
NaHCO; (30 mL)2] #H7Fo] 2ol&l AAst}t. Loz ¥HES DCM (3 X 30 mL)o=
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[0744]
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NgS04 1ol A AxA|7]aL, ofdstel SEA 7Tk, WA Ab=S CC (DM F 5% MeOH)oll & AAlsta, 2
AZ o2 50 (441 mg, 76% S 5%

2 o

50¢] ®lolel: R = 0.62 (DOM % 10% MeOH):

I NMR (300 MHz, CDCly) ©12.11 (br, 1H, NHC(4)), 9.94 (br, 1H, H-N(1)), 7.62 (d, J = 6.7 Hz, 5H, H-

arom, H-C(8)), 7.46 - 7.31 (m, 6H, H-arom), 6.03 (dd, J = 6.7, 2.7 Hz, 1H, H-C(1')), 5.31 (dt, J =
10.3, 5.2 Hz, 1H, H-(C5')), 4.99 - 4.81 (m, 1H, H-C(4')), 4.02 (d, J = 3.8 Hz, 1H, H-C(7")), 2.88 (dd,
J =16.0, 6.6 Hz, 1H, H-C(3')), 2.44 - 2.20 (m, 4H, MeCONH, H-C(2')), 2.12 - 1.73 (m, 6H, MeCO,, H-

Cc6'), H-C(2")), 1.04 (s, 9H, (Ci);—C-Si).

PCNWR (75 MHz, CDCls) 8 172.73 (MeCONH), 170.46 (Me(D,), 155.87 (C(6)), 148.09 (C(4)), 147.47 (C(2)),

137.13 (C(8)), 135.74 (CH-arom), 133.62, 133.29 (C-arom), 130.13, 130.09, 127.96, 127.93 (CH-arom),
121.54 (C(5)), 86.47 (C(1')), 82.81 (C(4')), 76.60 (C(7')), 74.37 (C(5')), 51.23 (C(3')), 37.04,
37.01, (C(2'), C(6")) 26.92 (((H3)3-C-Si), 24.46 (MeCONH), 21.00 (MeCO.), 19.05 ((CH3)3-C-Si).

EST -HRMS m/z CaHaONSi ([M + H])) Z12F7E 616.2586,

e

A7k 616.2580.

(3'S,5'R, 7'R)~ N-O}AIE-9-(5'-0-0} A& -2, 3'~L] ] SA]-3", 5'~| EF =7 '~ 30| EZA]- q -D-&] HF &=} 7
ofH (51)

: )/Kfo TBAF \)4%70

TBDPSO N TEE HO N

50 fo 51 ro
THF (5 mL) & FZFSAE 50 (440 mg, 0.714 mmol) &Ho] TBAF ( THF & 1 M, 1.1 mL, 1.1 mmol)<

Az
Ao HArreth,  fa98 A2 4A7F FoF wwkek thg, FHK oz C (DM 5 13% MeOH)ol <Js =)
I, A AFEOZA 51 (235 mg, 87%)S FEITE. X-A BXo| ZH3E AAS HO/MeOHY E3EZRE A

Aol ola] 5w},
519 dlolEl: R, = 0.25 (DM % 13% MeOH):

HNMR (300 Mz, MeOD) ©8.03 (s, 1H, H-C(8)), 6.28 (dd, J = 7.0, 3.8 Hz, 1H, H-C(1')), 5.21 (ddd, J =

9.2, 6.8, 5.1 Hz, 1H, H-C(5')), 4.98 (dd, J = 6.7, 5.0 Hz, 1H, H-(4")), 4.13 - 4.05 (m, 1H, H-C(7")),
3.17 - 3.05 (m, 1H, H-C(3')), 2.86 (ddd, J = 13.8, 10.0, 3.8 Hz, 1H, H-C(2')), 2.39 - 2.27 (m, 1H, H-
C(2')), 2.24 (s, 3H, MeCONH), 2.16 - 2.00 (m, 5H, MeCO,, H-C(6')).

PCONMR (101 MHz, MeOD) 2 174.95 (MeCONH), 172.32 (MeD,), 157.50 (C(6)), 149.96 (C(4)), 149.38 (C(2)),

139.66 (C(8)), 121.76 (C(5)), 88.23 (C(1')), 84.23 (C(4')), 75.83 (C(5'), C(7')), 51.65 (C(3')),
38.04, 37.93 (C(2'), C(6')), 23.83 (MeCONH), 20.71 (HeCO,) .

ESI'-IRMS m/z  CiglaoOsNs ([M + H]J ) ALtk 378.1408, A3k 378.1419.

(3'S,5'R, 7'R)~ N-Ob|E-9~(5'-0-0} 2", 3'~L] b} 4] -3, 5 -0 E}3=~7 '~ O~ (4,4'~T] v 5 A E] 7] ) | €] ]-
a-D-2HFeed) Fold (52)
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AcO AcO
; V’K;O DMTr-Cl ‘_ \J’/’KFO
HO N%NH ke DMTrO N?/NH
HN HN

51 740 52 7;0

Az g9 (10 L) 5 FFHE2A = 51 (186 mg, 0.492 mmol) &9ol DMTr-Cl (501 mg, 1.48 mmol)ZE 229
=
[s]

A b &S 29 E9F wnkgk vh ¥} NaHCO; (40 mL) = 3|4 A7)z, DCM (3 X 30 mL) o= FZ3
=z

A71aL, oiste] FEAIZIYE, WA AFES CC (DM & 3% MeOH,
, kAl AE o 2] 52 (333 mg, 99%)E S-Esit),

o =

. z23dE 571
+0.5% EtsN)oll 2]3)

529] dlolE}: Ry = 0.56 (DCM = 10% MeOH):

I NMR (300 MHz, CDCly) ©12.05 (br, 1H, NEC(4)), 9.90 (br, 1H, H-N(1)), 7.40 (s, 1H, H-C(8)), 7.38 -

7.31 (m, 2H, H-arom), 7.28 - 7.08 (m, 7H, H-arom), 6.75 (dd, J = 9.0, 2.7 Hz, 4H, H-arom), 5.95 - 5.85
(m, 1H, H-C(1')), 5.30 - 5.10 (m, 1H, H-C(5')), 4.70 - 4.58 (m, 1H, H-C(4')), 3.81 (br, 1H, H-C(7')),
3.68, 3.68 (2s, 6H, M0), 2.25 - 2.07 (m, 5H, MeCONH, H-C(3'), H-C(2')), 1.96 - 1.79 (m, 5H, MeCO,, H-

Cc(2"), H-C(6')), 1.74 - 1.59 (m, 1H, H-C(6')).

13
C NMR (75 MHz, CDCly) ©172.65 (MeCONH), 170.42 (Me(D,), 158.73, 158.70 (MeO-C-arom), 155.86 (C(6)),

147.96 (C(4)), 147.43 (C(2)), 145.31 (C-arom), 137.17 (C(8)), 136.69, 136.44 (C-arom), 130.32, 130.21,
128.29, 128.05, 127.09 (CH-arom), 121.53 (C(5)), 113.38, 113.35 (CH-arom), 87.25 (((Ph);), 86.73

(C(1")), 82.77 (C(4")), 77.19 (C(7')), 74.37 (C(5')), 55.38 (MeO-DMTr), 49.28 (C(3')), 37.25 (C(2')),
36.06 (C(6")), 24.40 (MeCONH), 21.01 (MeCO.).

ESI'-IRMS m/z  CyHas0Ns ([M + H]+) AlAkgk 680.2715, 74k 680.2718

(3'S,5'R, 7'"R)-N2-(N, N-t] W] & X Zo}n] ) = )-9-{2', 3' - 5| 2-A]-3 ", 5"~ E}2=—7"'-0-[ (4,4 '-T] W] ZA E 2] 5] H )
H g J-a-D-2] e} ol (53)

AcQO HO
N Y% 1) KoCO3, MeOH NW
E =g O 5 e )

S No NH 2 NN-CiofgzSotn| = i ofyg DMTIO NS NH

Hg/ DMF, 55°C J/

52 7;0 53 3

—N

~

A% MeOH (10 mL) & 7 SAI= 52 (333 mg, 0.490 mmol) &M K,00; (305 mg, 2.20 mmol)E A4 3
Zhsteh. dgdS A2oA 7AIZF Sk wwke ohS NHCL (78 mg, 1.46 mmol)& H7}stal, AHE =S

22 810, eSS Fl AT, Si0E F7F MeOHZ AHT v §viE SEAIRIH.

=)
o
x
~
it
o

S A% DNF (10 mL)oll §3)x1713, N N-TiH e EEolm= t]dg ofAlg (0.33 nL, 2.5 mmol)S #
7hettl. WS 55TollA 2413 Fob wuksk th &S 7ot Sloll AlAST. v A eSS C (DM F 7%
3 = 53 (245 mg, 77%)E FE53}

=
@
=)
=
=2
1o,
)
ol
2
(<0
ol
k]
)
2
A
U_l.
o
fu
o
=)
of, =
o,
@ d
5%
=
o
=
%
(<0

539 dolEl: R, = 0.32 (DCM 2 12% MeOH):
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HNMR (300 Mz, CDCly) ©9.75 (br, 1H, H-N(1)), 8.25 (s, 1H, NCIN(CHy),), 7.37 (d, J = 7.3 Hz, 2H, H-

arom), 7.29 - 7.08 (m, 8H, H-arom, H-C(8)), 6.74 (d, J = 8.1 Hz, 4H, H-arom), 6.03 (dd, J = 6.7, 2.8
Hz, 1H, H-C(1')), 4.57 (dd, J = 7.5, 4.6 Hz, 1H, H-C(4')), 4.37 - 4.26 (m, 1H, H-C(5")), 3.89 (t, J =
3.9 Hz, 1H, H-C(7")), 3.67, 3.67 (2s, 6H, MeO), 3.24 (br, 1H, OH), 2.94 (s, 3H, NCHN(CH),), 2.87 (s,

3H, NCHN(C#),), 2.35 (dd, J = 15.9, 7.6 Hz, 1H, H-C(3')), 1.94 - 1.68 (m, 4H, H-C(2"'), H-C(6')).

“C NR (75 MHz, CDCly) B 158.61 (MeO-C-arom), 158.28 (C(2)). 157.92 (NGHN(CHy),). 156.69 (C(6)).

149.90 (C(4)), 145.52, 136.86, 136.77 (C-arom), 135.50 (C(8)), 130.15, 128.32, 127.92, 126.95 (CH-
arom), 120.27 (C(5)), 113.24 (CH-arom), 86.92 ((C(Ph)s), 85.57 (C(1')), 85.12 (C(4')), 78.31 (C(7")),

72.69 (C(5')), 55.28 (MeO-DMTr), 49.28 (C(3')), 41.38 (NCHN((H3).), 39.77 (C(6')), 37.58 (C(2')), 35.04
(NCHN((H3)5) .

EST -HRUS m/z Catlse0Ns ([M + 1 AlXkak 651.2926,

|\

A gk 651.2921.

(3'S,5'R, 7'R)-N ~(N, N-T] B & E-Z0} 0] T] 1= )-9—{5 'O~ [ (2-A] O} = O EA] )-T] 0] 2 E Z Hopr] ;= E£ T Y ]-2", 3"~
O bgl&A]-3',65"'-El=-7"-0-[ (4,4 ' -] o] EA E2] 5| d ) o] g |- a -D-2] EF e} =4} To}H (54)

N=_ 0
P=N(iPr

HO o PNz
lew e asle

s ] |_ o EI o Py L

: %fo ETT, NNNNgEatoj2T 28 ZAERCI0H|CHo| S WO
DMTrO NW\/NH DCM DMTrO NE/NH

N\ N\
53 7 54 7
/N\ /N\

AZ DCM (15 mL) & FFU A= 53 (245 mg, 0.377 mmol) @ 5-(odE)-1H-HEe}+ZE (74 mg, 0.57 mmol)
gollo] 2-Alofog NN N' N'-HlEgfo] sz gdx ~FTar]oln|tto]lE (0.20 ml, 0.64 mmol)ES Ao 27}
gk, 50 B wikek o] o whE E3MES 3} NaHC0; (25 mL)E 3|AA]17]3, DCM (3 X 25 mL)2 FF

k. 29" F713E NgS04 flolld AxA7laL, ofdste] AT, wAA AHES CC (DM F 3% MeOH,

+0.5% EtsN)oll oJsf gAlatar, 24 AFomA 54 (212 mg, 27] o] dAA S EFE, 670)E F53Tt.

54¢] dlolE}: R = 0.42 (DCM % 7% MeOH):

HNMR (300 MHz, CDCly) ©9.35 (br, 1H, H-N(1)), 8.51, 8.49 (2s, 1H, NCAN(CHs),), 7.41 - 7.10 (m, 10H,

H-arom, H-C(8)), 6.83 - 6.70 (m, 4H, H-arom), 6.15 - 6.00 (m, 1H, H-C(1')), 4.64 - 4.36 (m, 2H, H-
C(4"), H-C(5")), 3.90 - 3.82 (m, 1H, H-C(7')), 3.80 - 3.62 (m, 8H, MeO, OCHCH.CN), 3.59 - 3.43 (m, 2H,

(MexCHN), 3.04, 3.02 (2s, 6H, NCHN(C/),), 2.67 - 2.48 (m, 2H, OCH.CHCN), 2.32 (ddd, J = 24.1, 15.1,
6.7 Hz, 1H, H-C(3"')), 2.02 - 1.63 (m, 4H, H-C(2'), H-C(6')), 1.14 - 1.03 (m, 12H, (MeCH),N).

13C NMR (101 MHz, CDCly) © 158.76 (MeO-C-arom), 158.17, 158.12 (C(2)), 158.03 (NCIN(CHy),), 156.66,

156.59 (C(6)), 149.85, 149.79 (C(4)), 145.51, 145.49 , 136.84, 136.77, 136.73, 136.71 (C-arom),
135.76, 135.59 (C(8)), 130.24, 130.20, 128.41, 128.33, 128.02, 127.10, 127.08 (CH-arom), 120.74,
120.70 (C(5)), 117.98, 117.72 (OCH.CH,(N), 113.34 (CH-arom), 87.16, 87.10 (C(Ph);), 86.00, 85.72

(C(1')), 84.13, 84.10 (Jcp = 3.6, 2.5 Hz, C(4")), 78.02, 77.67 (C(7')), 74.15, 73.74 (Jop = 15.3, 18.7
Hz, C(5')), 58.90, 58.67 (Jcp = 18.7, 19.7 Hz OHCH.CN), 55.38, 55.36 (MeO-DMTr), 49.20, 49.09
(C(3")), 43.20, 43.15 (Jp = 12.4, 12.6 Hz, ((Me,(H),N), 41.42, 41.38 (NCHN((H;)2), 38.68, 38.65

_83_



[0769]

[0770]

[0771]

[0772]

[0773]

[0774]

[0775]

[0776]

[0777]

[0778]

[0779]

[0780]

ZIHSd 10-2021-0008369

(C(6')), 37.97, 37.84 (C(2')), 35.25 (NCHN((H3),), 24.83, 24.75, 24.68, 24.60, 24.53 ((MexCH):N),
20.35, 20.28 (OCH,(H,CN).

P NMR (121 MHz, CDCls) O 148.21, 148.01.

EST-HRMS m/z CuflsONP ([M + HI') 714F%k 851.4004, =47k 851.4013.

(3aR, 4R, 6R, 6aS)-4-((E| E-R Y] 5| YA & ) S A] )-2-v]| ZA] Al 5] o] £ 2 -2H-1 2] FE}[b]FF&-6-Y (4-HHEZYZE
o o]E) (55)

O
HO @)
o) 4-L|EEHZY B2, DMAP @}
3 DCM O,N ___
TBDPSO TBDPSO
6 55

DCM (10 mL) % 2 6 (195 mg, 0.437 mmol) % 4-tjd€oln]=38]el (70 mg, 0.568 mmol) &Noj 4-4E
zd 43lE (158 mg, 0.850 mmol)S A-2oA H7istc.  wA] wwkgk o] fof | WSS X3} NalCO; (3

nl)S HH3] Hriste] AAICE, 2o m EES ¥ 3} NallCO; (156 mL)E 3|4 A17]aL, DCM (3 X 15 mL) S
2 FEI. 23 F713S NgS04 flolA HzA7Ia, odFste] A7, HHA AHES CC (EtOAc/®)
AR 1 5o oe AAstar, A nAZA ofwem HE a/B T 4 : 19 55 (260 mg, 98%)E 53},

559] HloJE}: Ry = 0.62 (EtOAc/EAF 1 @ 2):

1H NMR (300 MHz, CDCl;) ©8.33 - 8.17 (m, 4H, H-arom), 7.72 - 7.61 (m, 4H, H-arom), 7.51 - 7.32 (m,

6H, H-arom), 5.65 - 5.47 (m, 1H, H-C(6)), 4.97 (dd, J = 9.2, 5.6 Hz, 1H, H-C(2)), 4.87 (t, J = 5.8 Hz,
M, H-C(6a)), 4.18 (d, J = 5.0 Hz, 0.2H, H-C(4)), 3.98 (d, J = 3.5 Hz, 0.8H, H-C(4)), 3.21 (d, J =
15.1 Hz, 3H, MeO), 2.88 (dd, J = 16.6, 7.9 Hz, 0.8H, H-C(3a)), 2.75 - 2.62 (m, 0.2H, H-C(3a)), 2.49 -
2.34 (m, 0.2H, H-C(5)), 2.24 - 1.83 (m, 2.8H, H-(5), H-C(3)), 1.28 (ddd, J = 13.0, 7.9, 4.9 Hz, 1H, H-
C(3)), 1.09 (s, 9H, (CHy)s—C-Si).

13C NMR (75 MHz, CDCl;) © 164.46, 164.41 ((OR), 150.63 (ON-C-arom), 135.87, 135.82 (CH-arom), 134.07,

133.75, 133.69 (CH-arom), 130.98, 130.89, 129.98, 129.96, 129.91, 127.89, 127.87, 127.85, 123.59 (CH-
arom), 106.49, 106.39 (C(2)), 83.21, 79.87 (C(6a)), 76.54 (C(4)), 76.09 (C(6)), 54.55, 54.47 (M}e0),
51.69, 50.30 (C(3a), 38.07 (C(3)), 37.17, 36.65 (C(5)), 27.04, 26.99 90 (((Hs)5—C-Si), 19.14 ((CHs)s—C-

Si).

ESI+_HRMS lﬂ/Z Cng;»,O7NaSl ([M + Na]+) 7:]])1\_]_'%1- 5842075 Z; | %k 584.2085.

l

(3'R,5'R, 7'R)-1-{7"-[ (B E-RE A A E)SA] ]-2',3'-T 5] £ A]-3", 5~ B} =5 '-0-(4-HEZ HZ o] E)-
a, B-D-2EFe}=d) EE (56)

O
O
e E|@l, BSA, TMSOTf
OMe }_
ON> p: NH
TBDPSO TBDPSO
55 56

A% MeCN (3 mL) F 9 55 (260 mg, 0.463 mmol) 2 E]T (84 mg, 0.695 mmol) &-4o BSA (0.34 mL, 1.4
mol) & A2 A Hrigitt, A-Zo|A 0% & wHsl o]Fo, fdE 0CE WA 7|3, TMSOT! (0.10 mL,
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1.3 mol)E #7Fgtth. 0TColA 242 & B Ao A 18A17F &<t F7F=E ughgh o] %o Wh3 E3ES X
3} NaHCO; (30 mL)& 3|2 A17]aL, DCM (4 < 40 mL)2 F=3. 29 F7148S NgS04 $JollA AZA 7] aL,
ol male] ZAIITE, WA AES C (DM F 2% MeOH)oll &) AAstL, IM mAZA olx=m HE o/B

>
= 129] &3+E 56 (240 mg, 79%)S 53T},

56 dloEl: R = 0.56 (DCM + 3% MeOH):

I NMR (300 MHz, CDCly) ©9.38 (br, 1H, (s, 1H, H-N(3)), 8.32 - 8.23 (m, 2H, H-arom), 8.22 - 8.11 (m,

2H, H-arom), 7.65 (dd, J = 7.7, 1.5 Hz, 4H, H-arom), 7.50 - 7.36 (m, 6H, H-arom), 6.95 (d, J = 0.9 Hz,
1H, H-C(6)), 5.96 (t, J = 6.3 Hz, 1H, H-C(1')), 5.55 (dt, J=9.9, 6.0 Hz, 1H, H-C(5"')), 5.13 (dd, J =
6.4, 5.4 Hz, 1H, H-C(4')), 4.20 - 4.05 (m, IH, H-C(7")), 2.94 - 2.78 (m, 1H, H-C(3')), 2.22 (dd, J =
13.3, 6.4 Hz, 1H, H-C(6')), 2.09 - 1.73 (m, 6H, H-C(6'), H-C(2'), Me-C(5)), 1.09 (s, 9H, (CH;)3-C-Si).

13
C NMR (75 MHz, CDCly) ©164.32, 163.79 (C(4), (OR), 150.65, 150.39 (O.N-C-arom, C(2)), 135.70,

135.68 (CH-arom), 135.13 (C-arom), 134.83 (C(6)), 133.46, 133.10 (C-arom), 130.91, 130.73, 130.11,
127.93, 123.60 (CH-arom), 111.30 (C(5)), 87.26 (C(1')), 82.44 (C(4')), 76.40 (C(7")), 76.07 (C(5')),
50.76 (C(3")), 37.94 (C(6')), 36.68 (C(2')), 26.89 (((Hs)s~C-Si), 19.03 ((CH3)s~C-Si), 12.62 (He-C(5)).

ESI-HRMS m/z CoHuONaNaSi ([M + Nal)) A12baE 678.2242, =47k 678.2254.

(3'R,5'R, 7'R)-1-{2',3"'-T] g]LA]-3' 5'-0oE} .= -7'-8}0] EEA]-5'-0-(4-HEZWZ Y )-a, B-D-2] HFF =4}
Ej¥l (57)

&) (@]
O (@]
(®] — TBAF O —
N Q N O
OsN 2 NH THF O.N 3 NH
: TBDPSO o}_ = HO o%
56 57

AZ THF (2 L) & FZFHE A= 56 (220 mg, 0.335 mmol) &Mell TBAF (THF 3 1 M, 0.84 mL, 0.84 mmol)=
A2 Hrbgkth, AR A 4AIZE FF 1RESE o], whg E3ES E3F NalC0; (20 ml)2 S| AI7]aL

=
EtOAc (3 > 20 mL) B DCM (2 x 80 mL)= FZF0. ZFH 7145 NgSo4 flolA HAxA17]aL, o Fhafo]
ZuA i, [ AA AL C (DO Z 5% MeOH)ol ola] AAstL, oflwr &= 57 (101 mg, 72%)< F53
ok XA Aol Aee A4S EtOAcol A A skl o3 5t

579] ©lo]E}: Ry = 0.50 (DCM +7% MeOH) :

I NMR (300 MHz, CDCls) ©8.96 (br, 1H, H-N(3)), 8.34 - 8.17 (m, 4H, H-arom), 7.07 (d, J = 1.1 Hz, 1H,

H-C(6)), 6.11 (t, J = 6.3 Hz, 1H, H-C(1')), 5.57 - 5.45 (m, 1H, H-C(5')), 5.15 (dd, J = 6.6, 5.4 Hz,
1H, H-C(4')), 4.38 - 4.23 (m, 1H, H-C(7')), 2.96 (dd, J = 13.5, 6.9 Hz, 1H, H-C(3')), 2.26 (ddd, J =
13.1, 10.3, 5.4 Hz, 4H, H-C(2"), H-C(6')), 1.91 (d, J = 0.9 Hz, 3H, #e-C(5)).

EST -HRUS m/z CigHigOsN:Na ([M + Na] ) AlAkgk 440.1064, SA % 440.1072.

&3 oher SFYARSULLHE FA, 2RT 2 FA PE

EaAvo|~HE Al s AAE Ao 27§90 &y} ofiem o] FiLE]-DNA (abe-DNA) 7]& E s &7
AT FU QB B Gl Zledobll & FAHAL, el ] vled el wek 94d7], A& S dvbajol-
Ao S -E 2 DNA @A 7] BellA ddE ¢ Ak 2 2] abe-DNA YAl Sl QB =] 9
A= ab7]ell yERT
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DMTrO 2. 7=z
4. At}
O‘o >\N
Oxo FHIE 0 Fq
o] .48 17| N=_ 0 0
"7 d o= M
: NZ RO 2
o o) DMTrO
T 0
o g7
DMTrO

S AFFULEE AL FAA ANAE ARAE FH}E ZREFC wE, duprjol-F AR - A EY-F
@2~ DNA &47] AelA 1.3 pmol TFEE FHETH Al DNA XX EZolult}o]E (dT, dC4bz, dG2DNF,
dA6Bz) ¥ 1A A AE (Fd FUAMEE 5000 FH M AALZFE FUTTE, A DNA ELF Eolu|tio] E
E MeCN Z 0.1 M &qo= F¥|3tal, 4% TDAE ALEste] AZHAIZITE. abc-DNA XX Zolu|Tho|EE 1,2~
OE22e F 0.1 M 402 ZHsla, 5-(EEL)-IH-HEHZ (MeCN F 0.25 )& AIA=A ALg3t
AGE 127 GAE AL ASHAIY. HEE FmEUoAse 2EZHSE: IR F 5% UER
2O ELL gdoz SgHTt, Al MeCN/E/F2d (32 0 3 1 15) 5 0.01 M 8= gHdo=z 1F9 Hks
Zol ST, A E MeON/FHF W (1 @ 1) £ 0.2 M FldelE tdgfelm gl oz 3 580 ukg A7t
ot AT, APL TF AR FIET. 1A AAESEREEHY Ad 2 S¥u

FTEE GEUYolR 55T 16417 5 Aglste] dAddt. dARE o] Fol, o
H0 (0.5 mL xX22 F7}2 AH3ta, PAE A4S SdAA AzAZY. vuHA Sga
a3k HPLC (] 2Md]2= - DNAPac PA200)ol lsf gAlgth. HO, pH 8.0 % 25 mMl Eg=nte] 3 NG o] 54
"A"EA ARE3laL, H0, pH 8.0 F 25 mM E]=nl, 1.25 M NaClS o]%A "B"ZA AL&3lt), EAFERE QI
olE 7iete] A9-, HO0, pH 12.0 Z 10 mM NaOH9] ¢+5 B8NS o]/ "A"2A] ARE3FaL, H0, pH 12.0 & 10
mM NaOH, 2.50 M NaCl& o]54; "B"2A4 Al&3ty. vgoz HAAH Zuyw
A2 gGA0Y. FEE Yt E3BEAZ 260 mold FFEE A

2

2

rr
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=% Sep—pak C-18 71E
5 o, A$shs A DNA &ela
FEUQE = 421 AFE Agdozn AR, LyuFIUoE = EXgE BSI A BgEAW

= Leusel ol8) A
SELEIEY B
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T e A4 d2ds A #Hef (dz, Zaol WY ¥ g SAetel=st g2 AL FHof wlojx
o

Tk, IFES G lEwokd TAE WHS ARES 3 Qe o3 Fod = 9lal, o]=
McCaffrey et al. (2002), Nature, 418(6893), 38-9 (A 7+91); Xia et al. (2002), Nature
Biotechnol., 20(10), 1006-10 (®}o]&]2-vi7l¥l H<); HE+= Putnam (1996), Am. J. Health Syst. Pharm.
53(2), 151-160, ZH5H 3®7] Am. J. Health Syst. Pharm. 53(3), 325 (1996)°] 7% W& 233, oo
g A et

oo HH
W i

o3
=
3 &
G}

Ak A A ] Fofol AFhek glole] W] 3] Fojd & vk, ol W

+r 53] 6,194,389l 7A€ " AIYAF DNA AL 7] <8}
7 Ze F-nks W 9 ula 53] 6,168,587 MAIE ulel e B FEe] wWaloRe] ¥HH AHH -
ubs WAAESS X, FrhHoe=, v HAYe 53] Hamajima et al. (1998), Clin. Immunol.
Immunopathol., 88(2), 205-100] 7]<¥ ule} o] 7}1ssit). =d 2= (=, nva+ E3F 6,472,375 7]
=¥ vkl Zg) 2 vAggEE AgE 5 Q). A AT AR AY A|ARE GAl AL

2 5 9} (elZ, v 53 6,471,9960] 7]%H HE
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AZEE A& A A dFdste] sEs
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A T, 2 FFES WEo] A= AFES F2, A
S = Gl i
Zosagoaga @ ZggteEAn e AEHNG A3 F3

[e)
Hosh GAR AzxHa, ol oAE 9 wAF et
getato|=glols | ZujZYF4r, FohAl,

7 =3

A7y AREE S dnk. R 2AS A B wnh Al RRE e ¢ Qdoh. E3 fEE A (vl
ey Feld Wt ddIR AR A AEE 2 dEFS XFH L o or S Erted
AzA AHgd F gtk o5 odE BW vx 538 4,522,811 7]&g wiel o], FAelA TAE W

oled Fizel %
i 899 A4a] A9, AE MPE £ A9 SR EE obsd Add os) 248 & A,
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75 mg/kg/F,
20 mg/kg/F= WA

oot

ol
=
T,

=

=

H

i
=)

70 mg/kg/F,
500 mg/kg/F2

=1
=

65 mg/kg/,

450 mg/kg/F
o] &2 10 mg/kg/F WA 200 mg/kg/

150 mg/kg/F T 25 mg/kg/ WA 100 mg/kg/T2] B old).

27, 37, 47, 57, 67, 77, 87, 97, 107, 115, 125, 13

60 mg/kg/=,

bl

400 mg/kg/F,

55 mg/kg/F,
mg/kg/5, 85 mg/kg/F, 90 mg/kg/F, 95 mg/kg/F, 100 mg/kg/F, 150 mg/kg/F, 200 mg/kg/F, 250 mg/kg/
350 mg/kg/F,

50 mg/kg/,

mg/kg/, 10 mg/kg/F, 15 mg/kg/F, 20 mg/kg/7, 25 mg/kg/F, 30 mg/kg/F, 35 mg/kg/5, 40 mg/kg/,
300 mg/kg/F,

13] 25 WA 6714e] 71t &<k, dE

45 mg/kg/5,

=
T,

NE o op B o) X W B %wmﬂ o o Bl oo oF T ON- o =7 MMM%@Z@
= Al rvze] = = —
"o ZgmbtEbe, T ls By HTLRe® gEL FIIWHLY
A W N Jo ot T N < NN BT w0 ) R oo oo oMo
ae e X1F,|£ —_ 0 - ]vi,l — ]ﬂ;oa " - G- T T
] e i O SRS & o T K gy ™ = o N = ~ T Ut o
T AT e - ol o X s 0E & T T o = R A
ol o R o o AT = o E T Mok K SE LT A
—_ ™ my — J xR - T o ny NOT R = = T o = = =
m o R BT | .o Jow i XS i I G
o TE B T o B N Lol Y of . o G g S K - N =S~ mTE
L. oHHTTE. 8ty sz x BELw g7 ScSaEn”
T Mot Vo= 9 T B Moo B oo do g T2 ® o 2 . o WL,
if‘ﬂ . ]X,&.Oﬂhm \LFLn.v__IEE‘L! ‘.;Hﬂ AI JOlL._vO_H#O%q N O‘WO\WO‘I ‘Lqu
W o= RO o) g JJ 07 T oy A i o P E T T o A o "W o B
%W @%%Ei@%ﬁ Mm%jo Mbvﬁ__ﬂ E%wﬁ%fr% %wmu% uﬂuﬂu@%mao»
) ) ~ | U
27 TRy miEew_ Lk B %w‘ﬂ% FRFRED FMa Eauyoef
— = o o e e ® Ay 3 X do g X E R o oA R - W
s wPI fayss RHEZ Se s Eecauw o Wb o o o B
B O e B S = I I R T I R L )
i aoﬂwu_zu&ﬂrélﬂﬂ? zt,mﬂ7Ak_. ﬂbﬂehoi ° o = o ‘_,AXo %iﬂﬂuﬂ@mﬁu
gy oF mogm o M oﬂ.ﬁmaau B oo oW ° o= M Kool ooy Wm_xof o~ R - S
TO 7l B - N 3 ‘q\ﬁ X X X = PL
5% saThylne® a=xdw %m«&ﬂﬂ%%ﬁ%ﬂ RWE  TEEZaly
c o o PARN — TO _—
I dighirggeZesic z372  e25%8 00 Tiipenc
. X o [ o ~ B o T = T Nr ﬂodr o (SLE =3 Qe N sl gy -
™ — @Y e o Wl of W X X R LT R OKR
W N oﬂmﬂaﬂz_a%%ﬁ ﬂﬂ%i : oamﬂn:t ENRNCTIE R T o e
B Folews WX o YE T A gy e WP E Tad 2 2y
by, FEFIIESTU ATEgE TRl Do d o el FIFFTaooy
—~ = K s ! ) - )
% PR kg nS By BT e Mg . wFg A
T BT HIHTRT g hd o TmEE oy xg P PR F2acd M
o FTETENH TR T ONEE 0, T 59T R T S gag® T g
Mﬂﬂ uﬂ%%uhuﬁﬂr.mEz_. Boop o o< Wﬁl o) "o .o.ﬁwﬁ.bt;o,E o~ 3 o = o R oo
L Bl zdtmw DT Tplmzr ¢ Fp giphusE eWE kX e
T Tw T Jo oy O Y omg R R pE N ! i
—~ o Xllﬂlwgl S T = N or JE L S P g N g T
T ° N = N B e = Wi ~ ;& W ooy W7 T o= ,EI ;&H o . o
Lt% ,,L_Qv‘._‘LIE,LLE .&oo»aE‘OI.ﬂ ﬂnA_lMONro ﬂﬂﬂ‘mﬂn_o_uél_ﬂ_c,*leﬂﬁe H_A.”HMM ‘.&lO.OQ#OZdI#O
& WEHETE 4 ET x5 23 T - TR S « Sl )
- dﬂ\ﬂo].#mmo» Mo T © ol H] e N @-ﬂoﬁ mﬂi;& W o W TN g %o
w.muA]I ﬁ,_xaoﬁ‘ATiQeﬂplbu Eﬂﬁuﬁo 28 Blﬂ;v%ﬂ _ﬂﬁ,_.@oﬂmtzao_ of N Eﬂuﬂuﬂllq
ST Tgla_drdn W oHT o d5Te Trghn ST ®_ o TAAT g
S 7 B = wWORT < = o H ~ ° = o X < B of B o B
. B W H g P mr  m® pP 0 DedETOL H o Z2HBE oFo
Pr | Kgmagwa S o o~ O® ERD omgeE X BT WS
Tt T2HE P ke ™y Ao Tyac_o0 8 Tg P B o
oo N T T Cny ™ o = Ho T T O B - == Ur <
& % oul . o~ o o M T M AR 1] B A = B ok H "R Ny
- o ol & . R = 1 oy D0 g o W o
N_E dl ‘H ﬂ U,Hl rL ,9! i ‘a X rL ..LO &o o QE Of ‘H vi o AI UE N q uro - ﬂwl — m Z\* Lo
= . o T AFT A D T T O LW o WY EER Lo ==y e -
N — —_ X o T - o AN = R = B ooy LR o iy = E D O
6ﬂrﬂ_1mﬂulo»o#ad.muu%zo_d«}adﬂxa}ée H_EAT% ﬂﬂ_dx ay X z7omﬂaﬂ - qo_ﬂﬁm
20)
" Hor Wy PR mr o ooy G Tead %X g¥ ey N 2T
D S | — 0 B o)) = N o T L AE oA S A of B H VX
ST Aol YxuTE gl Ehad R 0¥s 530 v =¥ E
L RETET xT p¥ AR THEM P PRV e D5 E oy
QU o T FEFERTT S TAEATE® RN P kodd®dH o VEEE ST W

[0813]
[0814]
[0815]
[0816]
[0817]
[0818]

#o] 1

4=
==

o) A

=

S E

=
=

L
T

FoEer 2en

gul

A3, A= £9 717
_89_



10-2021-0008369

ol

=

=

H

e
=)

eXTE WESET &L H
‘ceﬂ%ﬂﬁﬂ .dﬂ_]mauTLt leﬂ 1.wo nﬁwﬂaﬁo = o M X o ~ R
N s B2E 50 ) THERN 0ORF 4 or 7 WS B E WP T M
o o ol o ﬂlla 11 ~e | lo,wtoﬂtn LE Eei oF < B oop JJ o o
e TR xmI B g Bag CTRpw b v A ol g & wr G ou
® P EeP® RID B TRET O ExmTs ks ATTE T sy 7z U
R ;2 7 o e Boop g X TR = N SR T %o o Aany
AR Cm s o g o o o = = GRS o] G 0% o = KO o o] LN & of
o ¥ o — T X . X o — W _ = T o of .= W AR =
o 2P O = Ty T B ozo o oF W E o 2 o T 0 P AN = Jo ° LT =
B o EmE Y o™ %o oo A ok w ® F o= B o Moo W oo Jo W Jo T
ﬂ.6 ,HOIOE ,_JII(\,WH]r ﬁi il q ma ) Lt_/%q Z1 OJId| il ﬂ‘l_xuiu W ‘;H ~r N ,|‘:H
XELE% xmﬂP\HL S s ™ LLéeova Lteg__n_mo . _oEuE dﬂx;&ﬂ N
2 zo Mo T % kT gl auE =S W= N BB J o WOR H B
Hoo_aovm T T %%.é N B X o T i Wowm B ﬂp]:ﬁdﬂdﬂ% o oy
MO%O#E,* F oy o= do O = AR mmzo Lmiumﬁmo wmwmba«moﬂo %x)wﬂﬂuﬂﬁeﬂ%mﬂ g X T M N ol oy
T {ul - = X o ) ]E]J|_ o X o= ﬂul R
T® g oy m%@%ﬂ%?ﬂ il PR o % o i 5 Do e L T R I
Lo e B s O GG W Wy w4 M = 4 B I CARNN g kG o
= ol o) A e s ) o) N = B iy = _ T+ 0 o) —~ o — ol
o = A go%%zﬁ%ﬂo ;omﬂ_mﬂnﬂﬁi Lﬂr Mzej_/lm_.dl EE@AEﬂdﬁ d.dﬁﬁmi%oﬁuﬁﬂ%o#a @AHWW} oo
G s Twl T T e S L Rt ST A A oo O F T e X dow
o A = W H T < X - 5 ~ X oo S o o = = G
I S O M) = L3 X W N e N Rk o oy X ® ~ B
AR TR Mo M A PO M T E g X = e NG
w T N G a7 F < T Bz - H B T ﬂAHM mﬂﬂﬁwrﬁﬂﬁ BT or T
I =L k- o me M T = M R R o mh T BT W g O N =M= ™
—,ﬁ o N Z.L = g 2 i o 7 ,@J _— X i o AT ..#Z ..Lu or o) > 5T
oo o oo = W - "2 ,_ﬂa] J G ﬂemﬂﬂ_dovée o7 1 B = WE R ow T mm.‘_ - X0 T T oo T A zo
T oo, o T Sy Mo opwr M S TR = LW e B = MFE g PR e Mk ™
Mroobt %oﬂ.#mc T B %_x ME Po.q_mo_. w R o Muwzro ERNT :M %%uegﬂw Mu‘ﬁaﬁ or " ﬂ_mm‘\% uﬁe s gy A o =
PEVH Y wE ooy oA G We Ty iR WRT I T A o T o e
LWoET U o T NRHON T o T o T 5 oo W oo ok Ao oM K
e L G = E@fnﬂﬁwgic%ﬁ IR - P I
o e g To - o S = .o Ja— _ PR LGS
%%%gﬂiﬂﬁﬂ%ﬁ BEE S R Koy D N I WX e T b}
= ,ﬂa% o P B s A SUT Tl xTd mFw. B i
JuOﬂA_l‘I S.L ‘mwo S.L ‘._.Wo;‘lnwﬂ LBPO‘EIE _ E#E Of 1.w yﬂpf ﬂ w_.m ‘WE HE EE &ﬂc 0 owq .o N VQ N # Z.L ‘Jll\mﬂ
T~ X o| do i T o ode T L - g of e = X 0o N oo oy 2ol P o
mo O B do o X o o " A I e g O T X e o m O R L TS
PPy T T W, - " T2 Mo T TR XD g %o T T oY = SR G fi
< B %ﬂ%@%%%ﬂﬂ ° = ﬂgﬂﬁﬂwﬂﬂlﬁo% mwm ﬁﬂ%ﬂmfg T
= T | Jlnno 00 ! o RE i —_— 5 Zn o 3 = oo - .-
phgp® R wgE ,Te T e Fwilg xaz HEY BeDT s p 8O E 5
SETHE WL ek o F B Sy e T o 9T g m e CCiwk FE
BT B o RXT REE T A P ETaMT 0 O MIT o P E oo SR C SN
oo By o= gy Mo W @ﬂ,ﬁﬂMiH %mﬁéﬂMq ﬂmﬂ%%xﬁwﬂ TEw G T
ot mRE T o oW E T R EoosNE e T Ko A =
de BN T D G W R % - N Domle M o W E T BT o Ll
ﬂ%ﬂﬁiﬁ._% g W oz o o a N K™ o= m W TR ME]EUM mO_ﬂWovﬂEE R - ﬁ%m
= : = y ; = o & o= e
Triiz g iEs I G 24 Lp@ie Y B o0y frlgtEr wEle 5T
wE L9 o = T 7 - K N . — = & RO o i = =
W 2 X o= —_ = 2 o5 9 o 7o U] NI + X o E R KRR a Ho ™ 7o S o) xw
PrxarZT™» T R omm Ty Mo Wz - HRERE ooy T T R wy, =0
SRS TN T gl 1% PR g cTamn . o ww T ,L BoRegs T
B oo dm oo W Pog w B I3 TER A e B # I Yo wlgwo s e 20
w < < B of w MM me ﬂr il of w Mo = i % ﬁu__m,” W MM o Mw o 9 R Hﬂ X Morm ,W_ o 2 o ooy Mo W Jjo
o= Ko _ = , - ) a oy [y —
ST REE T W WA ﬁ%ﬁ%ﬁ%%mﬂﬂx,mfc @oﬂ,#%imﬂ%wﬂﬂ%ﬂ%ﬁw E_tmﬁa%@ =
2N oOoR BT R TR o wﬁ @ of ™ W oF = B WT o do T O
MW T R MmO K i o T o ~ <A
m KT T dodoH ® =T Xxﬁwﬁ T
_ T N S S ol
o -
% S = 9 = -
= © Q N o < — —
£ 88 & 2 g S S —
= =3 o 2 o
= S 0 N
[ =3 o)
[ 2

-90 -



10-2021-0008369

5

=

=

H

el
=)

2%

[0829]

w_#.mﬂﬂol ,q.dﬂ_ﬂaviAJ-JI
T LW R TEN AT
T gy W A TR B v T ok 5
P mamﬂ o A o] o e ol 9 o = N o
Lthoﬂ ATPO]&LI:LL.XWAVEAE wﬁ ‘Jllw&uw&u ) %O&ﬂoWzT .
,rLL ~ ,M.o . m° T ~ o TR _zrl D_1, o N IL s EE n_uv o#a 5.0 q v R ,Hoﬁ ~
o RN S TEF T35 waanm 5o
M o B T B 2 SN T BRI I MG T pl 1o
X 2T I = e & T T W o B X WE R
z 2 oo, 8o W moR oy =V = = W A wr °
T o~ oy L= T D = B 5B wo o= T W w
7o #14 = = H o= ) Bl N T JE— o o X
mﬂiwur MWR@M@%EWW el ﬂ%ﬂ Hoﬂ.m mﬂ%ﬂ% % T " M o
| WO TP A S X Jo RooE R
= T o oo P R = = qp X = T ok, o~ P oy X o
1:‘_ T o 1:‘_ Wi muL oR o) = = b3 3 N N i Tor
= ) I r W: C O.# X —
G AR s B = = . L;ﬁﬁo pzmE = o 0T
e By . mﬂama% mmn_ ﬂa@mo»%o A %,mh mm o B WMANn 2 o & i g Jxvm _iuﬂ
~ o =r | H g ' ' =] —_ _
o o g > g e Y Iw o T = £ 27w Eooo e By
N o= = ]%Luda nﬂﬂeﬂri B = o i . T ™ oW oW
X7 T T o 2 Edo ot o o of ) oy W T
o k- A o o W =z ey oy - ur o JE oy Br o e olp o 2
LI EREEEsifEE oz oszs Gf. R b R
Fo o - ﬂwmm%o_o s = o ¥ Do He W AR W B LW
2 T g RAEN] 4w T i 21 T o T A CH z T WS
»fT PLw w R pEON R > TR Ty > PwmowZ
X ET % Mo T il _:L 1o 0 oR = = u T = 3 Ay
= PRG-I il = W 2 o - = o & . W 5
i BRI ETEERY o4 TESD =24y B3 TE oYz
2 wumoﬂa}ahiﬂrmoogi i TR = 2w NI 48 TR i il o £
= ® hxdmiaJ - o) B W nF A < oy R X R X
o a%wNei%l%% U] oo T T R nw TR TS
e T M P IR ) X T B W P
W TN g T o 9 o 2 g op — 2% °a iy NE e o
K ME ™ Bl dﬂ# . mwo, HT_ ANn _zT —_ i 074 ~ &2 ,yAI ET Jjo EE - 3 2 LC
= fo W_]ANnnndrxﬂ%RE B 6o O w E T Eafﬂﬂri = =g ¥
<0 T oo mw T = - %R Ar ﬂa]]ﬂp i U1m11m1_ ﬂu&udl o8 " e T T2 ~K =
Mo B B o H N = g o= B P R N
Eﬂ_pu%i %Hrm&c#a?&ww_nﬁwﬂ,_, i %Wﬂ& an_vo W%omﬂ&«@m T _%.moﬂwmg_
gy X o] < ° o 5 ™ o Z o < o o B = T
=y TN T T @ Lo T M TE T o S
m,mgMWEﬂ%ﬂOﬁ%cﬂ% nE M om =R T Fg om0 2
- R AL R I #2327 LT o Mo % e oL 2E
o BT RO g B TR o R w Nr Yo X & G o A gy g R ® M e Ad«o e &
ﬂhﬂwnﬂ 7%RMMJWQWHN~.] =< o maaaaﬂ q R FOF - 5 i) T ﬂnlé
ol = do ® — T o % oo oo N = Xz 1 = T o - ~
Jﬂvmﬂim?q brgzc Lo Sarwl zen oo
e oy P o e 91},1& LT A T W E X o g E
Lvo_aﬂwﬁ o .%%Lg%earﬂ? L ELTIE = BN T o S %W%E
lﬁ‘__tr ANn.L o Haﬂatmﬂ < T B o B2 o = mK e = & | & ™
ﬂplms_%onx:_ ﬁzw,@ﬂo = x 8 A of Ai _AL U _,oL@M _JMH E WE EﬂNﬂ_ Mm { & ©
) a5 T —_ )
o % B mﬁro»ioviwﬂ ~ % =W e R wE o s W o= T + Eg B & P
LR NE 2 coTd Ry 25 R 297Eg® 25 3 i
SRR JogREEATEOC o5 £EE] FEEIE PP EI RN §
oM momﬂo%@n_?nﬁ? ST o 5 z o B U Z o= Zgrow 2 ooy o Mo X
ui_nanm_Ur uamﬁﬁa%m,wu%ﬁ%ﬂ m M imeuaov quﬁ“ o KT < I I T
T T M m AT mﬁ W oo o T R bm - ﬁ MM mm o B WO gy =
gk mE W L0 e 1uz17wm11x%%% Ho oo T
S o®wou = oaR WL x]e - ° M T % w 3 M qp o
ﬁaXﬂo = = = X ‘NU‘I Hanl.w“ ﬂmHZTu
~ = R O% o =
= e SR S
) — S RN
(e} o
g 2 5 =
= Q @ =3 —
=) g 2 A —
=) S —
= g 2 5
g &

2] 9] abc-DNA &
(e}
9] oAl abc-DNA =

-91 -

o

A FEdeA,

A
E

=

[0838]
[0840]



[0841]

[0842]

[0843]

[0844]

[0845]

[0846]

[0847]
[0848]
[0849]
[0850]

[0851]

ZIHSd 10-2021-0008369

Yer=, 14 FEULEHE, 157 wEHEHE, 167 %EﬂOE]E, 170 rEdleds=, 187 wEde
197 rEl e =, 2070 frEl B ol e del, dF =W 21/ WX 507 wEELEE, dE S
22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46

47, 48, 4971 2 507 wEHULEI =S ZolE zZteth. A FddolA, SYAFIHULE =S 147 wEH SE
=, 157 wEEHE, 167 wEHHE, 17 wEUHE, 18 wEHHE Ee 197H FEHLHES]
7,4_01% Zte= d FddolA, SYIFEYLEEE 157 FEHLE = 7,4_01@— b=tk A e H
%ﬂﬂ%%ﬂﬂgﬂ = 167 wEEE e dols z2teth. A FddolA, v L= 17 wEE
CEl=O] Zolg zheEth, A FEdo A, iﬂﬂv% NoEEs 187 wEdl e =9 7,4_015 ZAS = ?ﬁd
delA, LYLFZULEEE 197 FFELE T ZHolE zte=r},

A % f2E=RZY (DMD)E 3,500W2 A gol T 14¥e JAWste 3E, WA oF gxEZY (BD)E
20,000 T 1= Hach. DMD 2 BUD E the X AA Aol AskE

Edwold] ola furErh. DD B WA & oksE A, 134 ol
T 79 304 o™l Fvrh, dubd o= B o ARstal, a7 FF A0A oA A

DD #4bek waake] 7o) Sro] o At}

:’—Eﬂi Trx]

=
Wolt NS AR s, AU, w74 HAERd BuAs 44, olag =9
A%E mRNAE o83 HEA 754 Zege] Wi tiERd WA Amdsa

U~E=ZY (BMD) ¥d3S AA 3.

N
o
4,
u
i
2
O,
v
By
2
r
fo
hu)
[y
[
=
)
s
rlet
X
K3
_t
=)
S
o
2
B
o
[kl
he)
o
E
jg U
it
rO
®
o
e 4
[k
=

foYe me = go o

Ho rlr o e ot rr 2

EX TPl B Ao LuRIFYdQE = DD AR BE A4S 5W & 51, o 53 o
4580l A}m A o]},

dl&= 519
DID fAte] ol 51we] 4G (MEUE 40DE 371e] ekt

=2
o

tttttetttt tettettttt tectttttge aaaaacccaa aatattttag CTCCTACTCA GACTGTTACT CTGGTGACAC
AACCTGTGGT TACTAAGGAA ACTGCCATCT CCAAACTAGA AATGCCATCT TCCTTGATGT
TGGAGGTACC TGCTCTGGCA GATTTCAACC GGGCTTGGAC AGAACTTACC GACTGGCTTT
CICTGCTTGA TCAAGTTATA AAATCACAGA GGGTGATGGT GGGTGACCTT GAGGATATCA

ACGAGATGAT CATCAAGCAG AAGgtatgag aaaaaatgat aaaagttggc agaagttttt ctttaaaatg aag
AzE el sges dApl Ade
5" CC AAA CTA GAA ATG CCA TCT TCC TIG ATG T 3' (A E®™Z 402)°]T}.

-2
3 owrle] W) £4% DD AR ol 51vel AuAQ) LulnirReeE =

il
Fel

5' GG TTT GAT CTT TAC GGT AGA AGG AAC TAC A 7' (M¥EHE 403) ¥ # 39 AFTH ZuFIULE=
shah, oo A e

_92_



[0852]

E3-dE5H

ME (5" X 79

R
ng
g
ol

GGTTTGATCTTTACGGTA

-

GTTTGATCTTTACGGTAG

na

TTTGATCTTTACGGTAGA

TTGATCTTTACGGTAGAA

TGATCTTTACGGTAGAAG

GATCTTTACGGTAGAAGG

ATCTTTACGGTAGAAGGA

TCTTTACGGTAGAAGGAA

CTTTACGGTAGAAGGAAC

[Ne/INe s I 2

TTTACGGTAGAAGGAACT

10

TTACGGTAGAAGGAACTA

11

TACGGTAGAAGGAACTAC

12

ACGGTAGAAGGAACTACA

13

GGTTTGATCTTTACGGT

14

GTTTGATCTTTACGGTA

15

TTTGATCTTTACGGTAG

16

TTGATCTTTACGGTAGA

17

TGATCTTTACGGTAGAA

18

GATCTTTACGGTAGAAG

19

ATCTTTACGGTAGAAGG

20

TCTTTACGGTAGAAGGA

21

CTTTACGGTAGAAGGAA

22

TTTACGGTAGAAGGAAC

23

TTACGGTAGAAGGAACT

24

TACGGTAGAAGGAACTA

25

ACGGTAGAAGGAACTAC

26

CGGTAGAAGGAACTACA

2

GGTTTGATCTTTACGG

28

GTTTGATCTTTACGGT

29

TTTGATCTTTACGGTA

30

TTGATCTTTACGGTAG

31

_93_

ZIHSd 10-2021-0008369



[0853]

[0854]

TGATCTTTACGGTAGA

32

GATCTTTACGGTAGAA

33

ATCTTTACGGTAGAAG

34

TCTTTACGGTAGAAGG

35

CTTTACGGTAGAAGGA

36

TTTACGGTAGAAGGAA

37

TTACGGTAGAAGGAAC

38

TACGGTAGAAGGAACT

39

ACGGTAGAAGGAACTA

40

CGGTAGAAGGAACTAC

41

GGTAGAAGGAACTACA

42

GGTTTGATCTTTACG

43

GTTTGATCTTTACGG

44

TTTGATCTTTACGGT

45

TTGATCTTTACGGTA

46

TGATCTTTACGGTAG

47

GATCTTTACGGTAGA

48

ATCTTTACGGTAGAA

49

TCTTTACGGTAGAAG

50

CTTTACGGTAGAAGG

51

TTTACGGTAGAAGGA

52

TTACGGTAGAAGGAA

53

TACGGTAGAAGGAAC

54

ACGGTAGAAGGAACT

55

CGGTAGAAGGAACTA

56

GGTAGAAGGAACTAC

57

GTAGAAGGAACTACA

58

GGTTTGATCTTTAC

59

GTTTGATCTTTACG

60

TTTGATCTTTACGG

61

TTGATCTTTACGGT

62

TGATCTTTACGGTA

63

GATCTTTACGGTAG

64

ATCTTTACGGTAGA

65

TCTTTACGGTAGAA

66

CTTTACGGTAGAAG

67

TTTACGGTAGAAGG

68

TTACGGTAGAAGGA

69

TACGGTAGAAGGAA

70

ACGGTAGAAGGAAC

71

CGGTAGAAGGAACT

72

GGTAGAAGGAACTA

73

GTAGAAGGAACTAC

74

TAGAAGGAACTACA

75

_94_

ZIHSd 10-2021-0008369



10-2021-0008369

5

=

=

H

i
=)

23]

s

TRl A,

[e]

[0855]

TRl A,

Q)
=

B

oW

ol
ToR
2]

ojp
o

—

o 2oz 2,

ey

147] WA 2070 2 QE

= =
—

e 2 E

Bl

L -

23]

o] dol& zt=,

ey

= 1470 WA 197 FEE 2 E
147) wEd ¥

ey
—

Q]
=

157 w&4d

L

c=
o] Zdol& zt),
== 197 wEELE

ey

e 2 E

1671 w24 2E
7 2 ¥

)
- 1-
—

g
o) Zolg RET},

(¢]

a

=

1771 wE# 2¥E

o) Zolg zrert,

o ol zhet},
o
=

ey

o S ¥

=

=
=

L
T

1870 FwEdH

o) 7lo]% Zheth,

= =
—

) 2 E]
o] dolg zhi=t},

=

=
=

E]
) 2 E]

A
A\

(¢]

a
=

[0856]

B

zeof delg 2,

1971 w24 2E

= =
_—

H LB == AE 5' CTTTACGGTAGAAGGAACT 7' (A

4049 MEE FAHET.

HE

pajil

[0857]

B

zeof delg 2,

1871 FwEd2H

18- o|t},

= =
—

L

= =
—

Z Q¥

it

?H.M
— i
oW =)
. 3
W £
B
o |
my
ojp o]
B =
T zﬁ
J
1=
;O.ﬂ %
=)
B ~
3 RO
BN %
2% =
o] s
_ ‘@u
™
o T
JE o
]
‘mﬂ .
ol iy
— W
T 3 M
T T W
T T
fes!
SRy
Gl o
=)
ToET
)
o Bl
o i
ojp =
‘m.E ;0.#
< .E
!
T Xz
o} )
= il

AT 50 Hd= et

7] &PlarE Yl & H

I LY

[0858]

B

zeof delg 2,

1778 72 ¥

= =
—

_L_u_

Foi7

NEHE 14 UR 272 o]

= =
—

AEWT 14 R 2702 o]

£

249 MA=Z FdE.

e

Ll

229 MEE

[0859]

2 371 &+
28 WA 422 o]

& el A,

ol

o}

o
ToH
BH
ojp
et

zeo] delg 2,

1678 wEd LE

= =
—

-

]

S
A

ol

T

28 WA 422 o]

C

A d

TN,

o}

o
B

BH

;O.ﬂ
e

[e))]
=

PEERE P RS

379

MRS

_95_

T el 4,
o Zelz i,

A

=

399 Ad=
A

157 724 2L E

e

bl

=
—

]

399 Md=

HE

]

[0860]



[0861]

[0862]

[0863]

ZIHSd 10-2021-0008369

AFEAdLHEE 15-Hojth. A FaddA, A7 S IFEULHEE AEHE 43 WA 58F o]Folzl T
owRE AYEE AES e, 4 TN, Y] SEAFEYLHEE AEHE 43 A 58E o] F
ol o RRE AduHs AdE FAEY. A FddolA, Y] SHawEHEEE AERs 51, AgEd
& 52, AEHE 53, AEWE 54 T MIHE 559 MES Egsttt. A FEdoA, 7] SElawEEe
HEE A9Ws 519 AMads 238, o FddddA, A7 SYIRrIEdbEs A9Hs 529 AEs X
gttt A FEAAA, 7] SYAFIFULEEE AEWE 539 HES gttt A FHEdolA, ] &
B se AEHE 549 HES Xgsit. A FdEdolA, 7] S FIUdEHEE AEHE 55
o] qE& Egsitl, A FoolA, V] LElaFEULEEE A9 51, AT 52, AEHE 53, A
dWT 54 e AGHE 559 AR FAEY. A FdAddA, 7] YR FEELEEE AU 519 A
a2 FA4"En. A FEeolA, A7) SHIFEASHEE AEHE 529 MER FA"ET. A FEolA,
27 Y awEUEEE AdHE 539 AER FAET. A FadddA, A7 SYaRrEdUlEEE MY
3 549 NI FAEY. d FdAdA, V] A7 HEEE A9HE 559 AEE FAEH

A FEAANA, 7] SHAFEYLEHEE AEHS 1 WA 752 o] Folz worRE Hdure= AdEA, A
7] gawEHE e 4 wEHLE =Y dols zhe, MES Eeeith. olyd FddA, A7 &g
IFEHHEE 14-Ho|th. o FRdedA, A7 SYLFEULHEE AEHSE 59 WA 752 o] Fofxl #
SR2HEYH AduUye AdSs 2T, A FddelA, A SYAFEULEHEE AYHSE 59 WA 75E o] F
ol o RRE Adurs AdE FAEY. A FddolA, Y] LA wEHlEEE AERE 67, AgEd
3 68, A9HT 69 v AEHS 709 AES X, A FddA, 7] SYHaFEIdHEE AEH
3 679 MEE EFeT. A FEdolA, AV SYIFIEULHEE HEHS 689 AEs 2. A T
dofolA, 7] YA FEYLEEE AEHE 699 AMES 2dst. A FEANA, 7] LY awEEE
T AEHE 709 A4S 2. d FEdAdA, AV SYLRFEULHES A9HE 67, AEHS 68,
AT 69 e AMIRE 709 AER FARET. A FdeolA, AV LElaFEULEsE AIdHT 679
AER FAgHEn d FEeolA, A7 SFIFEULEHEE AEHE 689 AER FAdEH d
FAdelA, 47 SEAFEULHEE AEHE 699 AdR FET. A FddelA, A7 SHawEdL
s H4E9Hs 709 MEz FAdT

o FHAA, A7 SHLFIULE=E ADHF 4, 5, 22 WA 24, 36 WA 39, 51 WA 55, 67 WA 70
2 EHT 4042 o]Folzl FOoRHE MEEHE MES X, A FddeA, 7] EawIFHEE
E A9HE 4, 5, 22 WA 24, 36 WA 39, 51 WA 55, 67 HA 70 ® ALAHST 4042 o]Foj FL O ZIE
AeE s M92A, BE A7|7F abe-DNA 27190, AES Zg3ith, A FddolA, 47 LelawEdEHs
E A9HE 4, 5, 22 WA 24, 36 WA 39, 51 WA 55, 67 HA 70 ® ALAHST 4042 o] Fo)x O ZEE
il

g5 s MdZ A, A FddedA, 3] SRlawEdLHEE AEHE 4, 5, 22 WA 24, 36 WA
39, 51 WX 55, 67 WA 70 & AMEHDE 4047 o]Fojx FORFE AUEE= AIAREA, RE 7|7} abe-DNA

719, Mz FAEEw. A Fddels, B AU Es AEE 4, 5, 22 WA 24, 36 WA
39, 51 WA 55 1 AMEHZ 4042 o] FolX] Lo mREH AEE= MIAS 2ddT. A TN, 7] &9
AU LEEE MEME 4, 5, 22 WA 24, 36 WA 39, 51 WA 55 B M EHZT 404 o] FolX] Lo RFH

Aess Md2A, BE A7|7F abe-DNA 27190, AES Zg3ith, A FddolA, 47 LlawEdEHs
= A9Hs 4, 5, 22 WA 24, 36 WA 39, 51 WA 55 @ AEHT 4042 o]FolF FORFE MEEHE AFE
TR, A FddolA, 7] SYAFIYLEEE AERIS 4, 5, 22 WA 24, 36 WA 39, 51 WA 55
AEAE 4042 o] R FO2HRE AEUFE ME2A, ZE 77} abe-DNA 7190, M9z AT,
THoA, A7 LY AFEYLEHEE HAEWE 417 2 AEHSE 4048 o] Folx FOoRRE HUHE A
g, A FEdoAM, A7) SYnFFULEEE AT 4179 DS Ede. A FdA oA,
A EFUEEE MIHE 4189 IS Egdit. A FdAOAM, A7 &
! G

5417 % AANE 40UE o] Fol FORNE AUHE MU PYEY. I FAANM, P Seand
derss AguE 4179 Ade pAED. o PN, 4] YnwIder = A9uE 4189 Ad
= e
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ZIHSd 10-2021-0008369

[0864] DMD 7] & 53] Ad (HE/ME 405)2 sh7]o] Lrepith,
A& 53 H
1cctccagact agcatttact actatatatt tatttttcct tttattctag TTGAAAGAAT TCAGAATCAG TGGGATGAAG TACAAGAACA CCTTCAGAAC
101 CGGAGGCAAC AGTTGAATGA AATGTTAAAG GATTCAACAC AATGGCTGGA AGCTAAGGAA GAAGCTGAGC AGGTCTTAGG ACAGGCCAGA GCCAAGCTTG
201 AGTCATGGAA GGAGGGTCCC TATACAGTAG ATGCAATCCA AAAGAAAATC ACAGAAACCA AGgttagtat caaagatacc tttttaaaat aaaatactgg
[0865] 301 ttacatttga ta
[0866] FxE 2] dgets AAR AEe
[0867] 5' GTA CAA GAA CAC CTT CAG AAC CGG AGG CAA CAG TTG AAT GAA ATG TTA A (A EWE 406)°]T}.
[0868] wouelo] whEh $-83 DD fAke] oE 53me] uAel L¥luiEeY o Es
[0869] 5' CAT GTT CTT GIG GAA GIC TTG GCC TCC GTT GTC AAC TTA CTT TAC AAT 7' (MEWE 407) & 7 49 Az=
S EU B =s X3, old @A =t

Ho4- A2 53

HE & WX 77 HEHs
CATGTTCTTGTGGAAGTC 76
ATGTTCTTGTGGAAGTCT 77
TGTTCTTGTGGAAGTCTT 78
GTTCTTGTGGAAGTCTTG 79
TTCTTGTGGAAGTCTTGG 80
TCTTGTGGAAGTCTTGGC a1
CTTGTGGAAGTCTTGGCC 82
TTGTGGAAGTCTTGGCCT 83

[0870]
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[0871]

TGTGGAAGTCTTGGCCTC 84
GTGGAAGTCTTGGCCTCC 85
TGGAAGTCTTGGCCTCCG 86
GGAAGTCTTGGCCTCCGT 87
GAAGTCTTGGCCTCCGTT 88
AAGTCTTGGCCTCCGTTG 89
AGTCTTGGCCTCCGTTGT 90
GTCTTGGCCTCCGTTGTC 91
TCTTGGCCTCCGTTGTCA 92
CTTGGCCTCCGTTGTCAA 93
TTGGCCTCCGTTGTCAAC 94
TGGCCTCCGTTGTCAACT a5
GGCCTCCGTTGTCAACTT 96
GCCTCCGTTGTCAACTTA 97
CCTCCGTTGTCAACTTAC 98
CTCCGTTGTCAACTTACT 99
TCCGITGTCAACTTACTT 100
CCGTTGTCAACTTACTTT 101
CGTTGTCAACTTACTTTA 102
GTTGTCAACTTACTTTAC 103
TTGTCAACTTACTTTACA 104
TGTCAACTTACTTTACAA 105
GTCAACTTACTTTACAAT 106
CATGTTCTTGTGGAAGT 107
ATGTTCTTGTGGAAGTC 108
TGTTCTTGTGGAAGTCT 109
GTTCTTGTGGAAGTCTT 110
TTCTTGTGGAAGTCTTG 111
TCTTGTGGAAGTCTTGG 112
CTTGTGGAAGTCTTGGC 113
TTGTGGAAGTCTTGGCC 114
TGTGGAAGTCTTGGCCT 115
GTGGAAGTCTTGGCCTC 116
TGGAAGTCTTGGCCTCC 117

_98_

ZIHSd 10-2021-0008369



[0872]

GGAAGTCTTGGCCTCCG 118
GAAGTCTTGGCCTCCGT 119
AAGTCTTGGCCTCCGTT 120
AGTCTTGGCCTCCGTTG 121
GTCTTGGCCTCCGTTGT 122
TCTTGGCCTCCGTTGTC 123
CTTGGCCTCCGTTGTCA 124
TTGGCCTCCGTTGTCAA 125
TGGCCTCCGTTGTCAAC 126
GGCCTCCGTTGTCAALCT 127
GCCTCCGTTGTCAACTT 128
CCTCCGTTGTCAACTTA 129
CTCCGTTGTCAACTTAC 130
TCCGTTGTCAACTTACT 131
CCGTTGTCAACTTACTT 132
CGTTGTCAACTTACTTT 133
GTTGTCAACTTACTTTA 134
TTGTCAACTTACTTTAC 135
TGTCAACTTACTTTACA 136
GTCAACTTACTTTACAA 137
TCAACTTACTTTACAAT 138
CATGTTCTTGTGGAAG 139
ATGTTCTTGTGGAAGT 140
TGTTCTTGTGGAAGTC 141
GTTCTTGTGGAAGTCT 142
TTCTTGTGGAAGTCTT 143
TCTTGTGGAAGTCTTG 144
CTTGTGGAAGTCTTGG 145
TTGTGGAAGTCTTGGC 146
TGTGGAAGTCTTGGCC 147
GTGGAAGTCTTGGCCT 148
TGGAAGTCTTGGCCTC 149
GGAAGTCTTGGCCTCC 150
GAAGTCTTGGCCTCCG 151
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[0873]

AAGTCTTGGCCTCCGT 152
AGTCTTGGCCTCCGTT 153
GTCTTGGCCTCCGTTG 154
TCTTGGCCTCCGTTGT 155
CTTGGCCTCCGTTGTC 156
TTGGCCTCCGTTGTCA 157
TGGCCTCCGTTGTCAA 158
GGCCTCCGTTGTCAAC 159
GCCTCCGTTGTCAACT 160
CCTCCGTTGTCAACTT 161
CTCCGTTGTCAACTTA 162
TCCGTTGTCAACTTAC 163
CCGTTGTCAACTTACT 164
CGTTGTCAACTTACTT 165
GTTGTCAACTTACTTT 166
TTGTCAACTTACTTTA 167
TGTCAACTTACTTTAC 168
GTCAACTTACTTTACA 169
TCAACTTACTTTACAA 170
CAACTTACTTTACAAT 171
CATGTTCTTGTGGAA 172
ATGTTCTTGTGGAAG 173
TGTTCTTGTGGAAGT 174
GTTCTTGTGGAAGTC 175
TTCTTGTGGAAGTCT 176
TCTTGTGGAAGTCTT 177
CTTGTGGAAGTCTTG 178
TTGTGGAAGTCTTGG 179
TGTGGAAGTCTTGGC 180
GTGGAAGTCTTGGCC 181
TGGAAGTCTTGGCCT 182
GGAAGTCTTGGCCTC 183
GAAGTCTTGGCCTCC 184
AAGTCTTGGCCTCCG 185
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[0874]

AGTCTTGGCCTCCGT 186
GTCTTGGCCTCCGTT 187
TCTTGGCCTCCGTTG 188
CTTGGCCTCCGTTGT 189
TTGGCCTCCGTTGTC 190
TGGCCTCCGTTGTCA 191
GGCCTCCGTTGTCAA 192
GCCTCCGTTGTCAAC 193
CCTCCGTTGTCAACT 194
CTCCGTTGTCAACTT 195
TCCGTTGTCAACTTA 196
CCGTTGTCAACTTAC 197
CGTTGTCAACTTACT 198
GTTGTCAACTTACTT 199
TTGTCAACTTACTTT 200
TGTCAACTTACTTTA 201
GTCAACTTACTTTAC 202
TCAACTTACTTTACA 203
CAACTTACTTTACAA 204
AACTTACTTTACAAT 205
CATGTTCTTGTGGA 206
ATGTTCTTGTGGAA 207
TGTTCTTGTGGAAG 208
GTTCTTGTGGAAGT 209
TTCTTGTGGAAGTC 210
TCTTGTGGAAGTCT 211
CTTGTGGAAGTCTT 212
TTGTGGAAGTCTTG 213
TGTGGAAGTCTTGG 214
GTGGAAGTCTTGGC 215
TGGAAGTCTTGGCC 216
GGAAGTCTTGGCCT 217
GAAGTCTTGGCCTC 218
AAGTCTTGGCCTCC 219
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5

=

=

o

el
=)

220
221
222
223
224
225
226
22T
228
229
230
231
232
233
234
235
236
237
238
239
240

AGTCTTGGCCTCCG
GTCTTGGCCTCCGT
TCTTGGCCTCCGTT
CTTGGCCTCCGTTG
TTGGCCTCCGTTGT
TGGCCTCCGTTGTC
GGCCTCCGTTGTCA
GCCTCCGTTGTCAA
CCTCCGTTGTCAAC
CTCCGTTGTCAACT
TCCGTTGTCAACTT
CCGTTGTCAACTTA
CGTTGTCAACTTAC
GTTGTCAACTTACT
TTGTCAACTTACTT
TGTCAACTTACTTT
GTCAACTTACTTTA
TCAACTTACTTTAC
CAACTTACTTTACA
AACTTACTTTACAA
ACTTACTTTACAAT
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[0880]

[0881]

[0882]

[0883]

[0884]
[0885]

[0886]
[0887]

[0888]

ZIHSd 10-2021-0008369

A FEAAN, A7) SPuFFULE=E HIHT 76 WA 24002 o] Fojx ForRE MunE MIRA,
A7) LY AFEULEEE 157 wEULEEY Hols zhe, MIS X3}, oludt T, A7 &
AR Q= 15wtk A FEelA, 7] YU EE MEHE 172 WA 2052 o] FfX
TORRE AHUEE AES xS, A FddolA, V] SEIAFEULEEE AERE 172 WA 2052
o]Fo]7 ForRy AuHE A= TR,
A FEAA, A7 SPAFFULE=E HIHT 76 WA 24002 o] R FozRE MumE HIdEA
A7) LA FEULEEE 147 wEULEES Hols zhe, MIS X3}, oludt T, 7] &
A FEYQEEE 14-wolt). d FEAoA, A7) LaFEUSEEE AW E 206 YA 24002 o] Fo]
A FoRRY MY E AES 23ett. A FEHAA, V] SHIFEIALEHEE AERE 206 WA 240
oz o]Foly ForRE AuEE NIz TAHY
Al 4549
DMD fr7d#ke] g 450 A (AEHSE 408) 3l7]ol vERdTE.
Az 45 H

1taaaaagaca tggggcttca tttttgtttt geoctttttgg tatcttacag GAACTCCAGG ATGGCATTGG GCAGCGGCAA ACTGTTGTCA GAACATTGAA

101 TGCARCTGGG GAAGAAATAA TTCAGCAATC CTCAAMAACA GATGCCAGTA TTCTACAGGA AAARTTGGGA AGCCTGAATC TGCGGTGGCA GGAGGTCTGC
201 AAACAGCTGT CAGACAGAAA AAAGAGgtag ggcgacagat ctaataggaa tgaaaacatt ttagcagact ttttaa

oY

prg PRe] et AAA Ade
5' GG TATCTTACAG GAACTCCAGG ATGGCATTGG GCAGCGGCAA ACTGT 3' (AW 409)o]t}.
® ool uheh §-8% DD F4e) OE 45 Fu A S IR e s

5' CC ATAGAATGIC CTTGAGGICC TACCGTAACC CGICGCCGIT TGACA 7' (MEWE 410) E 3 50 AAE &1 wEd
SEE F ol shtE E@sh, ol wAsA W,
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[0889]

5o A 45

ME G WA 7) MEH
CCATAGAATGTCCTTGAG 241
CATAGAATGTCCTTGAGG 242
ATAGAATGTCCTTGAGGT 243
TAGAATGTCCTTGAGGTC 244
AGAATGTCCTTGAGGTCC 245
GAATGTCCTTGAGGTCCT 246
AATGTCCTTGAGGTCCTA 247
ATGTCCTTGAGGTCCTAC 248
TGTCCTTGAGGTCCTACC 249
GTCCTTGAGGTCCTACCG 250
TCCTTGAGGTCCTACCGT 251
CCTTGAGGTCCTACCGTA 252
CTTGAGGTCCTACCGTAA 253
TTGAGGTCCTACCGTAAC 254
TGAGGTCCTACCGTAACC 255
GAGGTCCTACCGTAACCC 256
AGGTCCTACCGTAACCCG 257
GGTCCTACCGTAACCCGT 258
GTCCTACCGTAACCCGTC 259
TCCTACCGTAACCCGTCG 260
CCTACCGTAACCCGTCGC 261
CTACCGTAACCCGTCGCC 262
TACCGTAACCCGTCGCCG 263
ACCGTAACCCGTCGCCET 264
CCGTAACCCGTCGCCGTT 265
CGTAACCCGTCGCCGTTT 266
GTAACCCGTCGCCGTTTG 267
TAACCCGTCGCCGTTTGA 268
AACCCGTCGCCGTTTGAC 269
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[0890]

ACCCGTCGCCGTTTGACA 270
CCATAGAATGTCCTTGA 271
CATAGAATGTCCTTGAG 272
ATAGAATGTCCTTGAGG 273
TAGAATGTCCTITGAGGT 274
AGAATGTCCTTGAGGTC 275
GAATGTCCTTGAGGTCC 276
AATGTCCTTGAGGTCCT 277
ATGTCCTTGAGGTCCTA 278
TGTCCTTGAGGTCCTAC 279
GTCCTTGAGGTCCTACC 280
TCCTTGAGGTCCTACCG 281
CCTTGAGGTCCTACCGT 282
CTTGAGGTCCTACCGTA 283
TTGAGGTCCTACCGTAA 284
TGAGGTCCTACCGTAAC 285
GAGGTCCTACCGTAACC 286
AGGTCCTACCGTAACCC 287
GGTCCTACCGTAACCCG 288
GTCCTACCGTAACCCGT 289
TCCTACCGTAACCCGTC 290
CCTACCGTAACCCGTCG 291
CTACCGTAACCCGTCGC 292
TACCGTAACCCGTCGCC 293
ACCGTAACCCGTCGCCG 294
CCGTAACCCGTCGCCGT 295
CGTAACCCGTCGCCGTT 296
GTAACCCGTCGCCGTTT 297
TAACCCGTCGCCGTTTG 298
AACCCGTCGCCGTTTGA 299
ACCCGTCGCCGTTTGAC 300
CCCGTCGCCGTTTGACA 301
CCATAGAATGTCCTTG 302
CATAGAATGTCCTTGA 303

- 105 -

ZIHSd 10-2021-0008369



[0891]

ATAGAATGTCCTTGAG 304
TAGAATGTCCTTGAGG 305
AGAATGTCCTTGAGGT 306
GAATGTCCTTGAGGTC 307
AATGTCCTTGAGGTCC 308
ATGTCCTTGAGGTCCT 309
TGTCCTTGAGGTCCTA 310
GTCCTTGAGGTCCTAC 311
TCCTTGAGGTCCTACC 312
CCTTGAGGTCCTACCG 313
CTTGAGGTCCTACCGT 314
TTGAGGTCCTACCGTA 315
TGAGGTCCTACCGTAA 316
GAGGTCCTACCGTAAC 317
AGGTCCTACCGTAACC 318
GGTCCTACCGTAACCC 319
GTCCTACCGTAACCCG 320
TCCTACCGTAACCCGT 321
CCTACCGTAACCCGTC 322
CTACCGTAACCCGTCG 323
TACCGTAACCCGTCGC 324
ACCGTAACCCGTCGCC 325
CCGTAACCCGTCGCCG 326
CGTAACCCGTCGLCCGT 327
GTAACCCGTCGCCGTT 328
TAACCCGTCGCCGTTT 329
AACCCGTCGCCGTTTG 330
ACCCGTCGCCGTTTGA 331
CCCGTCGCCGTTTGAC 332
CCGTCGCCGTTTGACA 333
CCATAGAATGTCCTT 334
CATAGAATGTCCTTG 335
ATAGAATGTCCTTGA 336
TAGAATGTCCTTGAG 337
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[0892]

AGAATGTCCTTGAGG 338
GAATGTCCTTGAGGT 339
AATGTCCTTGAGGTC 340
ATGTCCTTGAGGTCC 341
TGTCCTTGAGGTCCT 342
GTCCTTGAGGTCCTA 343
TCCTTGAGGTCCTAC 344
CCTTGAGGTCCTACC 345
CTTGAGGTCCTACCG 346
TTGAGGTCCTACCGT 347
TGAGGTCCTACCGTA 348
GAGGTCCTACCGTAA 349
AGGTCCTACCGTAAC 350
GGTCCTACCGTAACC 351
GTCCTACCGTAACCC 352
TCCTACCGTAACCCG 353
CCTACCGTAACCCGT 354
CTACCGTAACCCGTC 355
TACCGTAACCCGTCG 356
ACCGTAACCCGTCGC 357
CCGTAACCCGTCGLC 358
CGTAACCCGTCGLCG 359
GTAACCCGTCGCCGT 360
TAACCCGTCGCCGTT 361
AACCCGTCGCCGTTT 362
ACCCGTCGCCGTTTG 363
CCCGTCGCCGTTTGA 364
CCGTCGCCGTTTGAC 365
CGTCGCCGTTTGACA 366
CCATAGAATGTCCT 367
CATAGAATGTCCTT 368
ATAGAATGTCCTTG 369
TAGAATGTCCTTGA 370
AGAATGTCCTTGAG 371
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372
373
374
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376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400

GAATGTCCTTGAGG
AATGTCCTTGAGGT
ATGTCCTTGAGGTC
TGTCCTTGAGGTCC
GTCCTTGAGGTCCT
TCCTTGAGGTCCTA
CCTTGAGGTCCTAC
CTTGAGGTCCTACC
TTGAGGTCCTACCG
TGAGGTCCTACCGT
GAGGTCCTACCGTA
AGGTCCTACCGTAA
GGTCCTACCGTAAC
GTCCTACCGTAACC
TCCTACCGTAACCC
CCTACCGTAACCCG
CTACCGTAACCCGT
TACCGTAACCCGTC
ACCGTAACCCGETCG
CCGTAACCCGTCGC
CGTAACCCGTCGCC
GTAACCCGTCGCCG
TAACCCGTCGCCGT
AACCCGTCGCCGTT
ACCCGTCGCCGTTT
CCCGTCGCCGTTTG
CCGTCGCCGTTTGA
CGTCGCCGTTTGAC
GTCGCCGTTTGACA
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[0902]

[0903]

[0904]

[0905]
[0906]
[0907]

[0908]

[0909]

SIHS31 10-2021-0008369

T 9b UIZE RT-PCRO 2l3] HEE =, KMI55 A|lEA <17k & 510 2313 @& gt oprf2 2 AS
Elict.

T
ll

gy s AL e A &
woubgel e il gAEA g @, 33 7
H =i

FA, WS, ATAES, AL WY L Eds

L B L e ) — \__

sobdl &ate #3, FAAES, WAEs, Ax3 DNA,
A& AR WS ALt o=, Maniatis
et al., 1982, Molecular Cloning (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.);
Sambrook et al., 1989, Molecular Cloning, Al 2% (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y.); Sambrook and Russell, 2001, Molecular Cloning, A 3%. (Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y.); Ausubel et al., 1992, Current Protocols in Molecular Biology (John
Wiley & Sons, A7) JulolE x3&); Glover, 1985, DNA Cloning (IRL Press, Oxford); Anand, 1992; Guthrie
and Fink, 1991; Harlow and Lane, 1988, Antibodies, (Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y.); Jakoby and Pastan, 1979; Nucleic Acid Hybridization (B. D. Hames & S. J. Higgins eds.
1984); Transcription And Translation (B. D. Hames & S. J. Higgins eds. 1984); Culture Of Animal Cells
(R. I. Freshney, Alan R. Liss, Inc., 1987); Immobilized Cells And Enzymes (IRL Press, 1986); B.
Perbal, A Practical Guide To Molecular Cloning (1984); =<, Methods In Enzymology (Academic Press,
Inc., N.Y.); Gene Transfer Vectors For Mammalian Cells (J. H. Miller and M. P. Calos eds., 1987, Cold
Spring Harbor Laboratory); Methods In Enzymology, Vol. 154 % 155 (Wu et al. eds.), Immunochemical
Methods In Cell And Molecular Biology (Mayer and Walker, eds., Academic Press, London, 1987); Handbook
Of Experimental Immunology, Volumes I-IV (D. M. Weir and C. C. Blackwell, eds., 1986); Riott,
Essential Immunology, Al 6%, Blackwell Scientific Publications, Oxford, 1988; Hogan et al.,

[e5

—|—’

Manipulating the Mouse Embryo, (Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1986);
Westerfield, M., The zebrafish book. A guide for the laboratory use of zebrafish (Danio rerio), (A| 4
3, Univ. of Oregon Press, Eugene, 2000) .

el AR Y B, B0l AEL E V15 L A gl & Uyl Sas gl e
FEHOR olad nsh AW oJnlE vk, B /%8 P L AR FASAY FES Y 2 A
7w sl AF EL AP A8 4 SAT, AU WY W ARE ol g, ol e

=38 24, 53 % 78 FuLAe olEe ARl Furdow BHHT. Red: 49, 4

A ¢

AA¢ 1

AR #E RNAR 3 49 olxer YL FITYLEE=Y e
[0\

FrA HE RNAR ok st UV &6 A3 o8 o2 &9} ofrwm e Idl LE| = s g7t

|8 &%+ 53.3C UlX 77.0Ce] WS zta, 49 ofxr IR HLE| =9 o529 RNA AJRA ] g
338 W3 e BoFEy,
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[0910]
[0911]
[0912]

[0913]

[0914]
[0915]

[0916]

SIHS31 10-2021-0008369

#1425 8 RNAQHO|SH| €0t Ot 2|1 722 2EEQ| UV-88 J4

(260 nm)2 2 ELE| Tm B 0| EF

u=d Mads ME - Y= RNA EHH| 7,(0)
ON1 b 412 5'-(tccatteggctecaapalm)-7* 76.2
ON2 b 413 5-(t'c'ca't't'c'g'y'c't'c’c"a’a)-7’ 77.0
ON3 ¢ 414 5'-(gatctttacggtagaagg)-7’ 72.5
ON4 ¢ 415 5'-(atctttacggtagaagga)-7’ 70.2
ONS5 ¢ 416 5-(tctttacggtagaaggaa)-7’ 69.1
ONG6 ¢ 417 5'-(ctttacggtagaaggaac)-7° 68.7
ON7 ¢ 418 5-(tttacggtagaaggaact)-7° 69.3
ONS8 ¢ 419 5'-(ttacggtagaaggaacta)-7" 708
ON9 * 420 5'-(tacggtagaaggaactac)-7’ 71.0
ON10 ¢ 421 5'-(aactagttcaatatttta)-7’ 533
ON11 ¢ 422 5'-(ctagttcaatattttagt)-7" 54.7
ON12 ¢ 423 5'-(agttcaatattttagtgt)-7° 574
ON13 424 5'-(ttcaatattttagtgtct)-7’ 54.7
ON14 ¢ 425 5'-(caatattttagtgtctec)-7° 604

“a, g, t, c = ZfZf abe-DNA BEE o, o, E|R 2 K RA|EH sfE5tn, "=

ZADBE|Q0O|E dEE UEILD, palm 2 & A E ¢l 22|22 EEY

b2 JHE 5= 10 mM NaH,PO., 150 mM NaCl, pH 7.0 % 2 uM
¢ O M=l O|FH|, DNA/RNA 8| 7nr 67.4°C

4 Z 75 & 10 mM NaH,PO,, 75 mM NaCl, pH 7.0 5 2 uM

AN 2
A9 ZAAA Dot oher] eI LE= Y

ON19] Ak o+ gAML ONIS olAlElolE 95 & (0.1 M, pH = 4.5)22 10 pMz A 7|a, YA &9S

37CAA 2473 Bt sl ozm FrtE ek, A EA] &2 NS 7o 2A] ARSI, ON19] 545

LC-MSell <J&l SAetalvt. M =HA 22 N1 AZnEIHY dAist 4 (5 la B 5 1b) B A 2149

Al 24A17F B M ON19| ARvEfY Tzt G (B 1c B = 1d) Abol9] zbol& A3 e + §l

Ak, AFe AAE £ Ju A 2ACdAM, dE EW AR faF: P gy olwy LuFEUL
A1 %1]

=
El=o] S

@5} ober ZEAFSUALEES] @ AAA
ON19] & <FgA-e ON1& PBS &9 (137 mM NaCl, 2.7 mM KCI, 10 mM NaHPO,, 1.8 mM KH,PO,, pH = 7.4)0 %
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[0917]
[0918]

[0919]

[0920]
[0921]

[0922]

[0923]

[0924]

[0925]
[0926]

[0927]

SIHS31 10-2021-0008369

10 pM2 BAMA7 2, AAE &AS 95ToA 608 FoF wdstozn FriEdd. AHewHA & NS 7=
o2 AREEATE. ON19] 5AS LC-MSol o8 =43t AgHA &2 N19 AZvtEaN3 dH3 <
4 (2 2a 2 % 2b) 2 95ColA 71y ON19] A2vEas} s 4 (2 2¢ 2 = 2d) Abole] Xols
Ad #FT = gl AP 584 A du olnw LluFFULE = sty HAS
iR

AAe 4

&y ol S LTSI E =Y A AAA

ON1 % o]9] Ag3te M SHAFEIEEESE H0 ¥ vl9-2 84 (Naepxhe 10 1 E5E4 10 pM=
BAAAT. WS 20 pl FREE FHsG L, 37TA HLsgy. dRT S SYuFEUlEH=ES
37CToNA H0 5 10 puME 24X % Sob vjgsto =y F33ict, W5 EAHE AlZF (1A%, 241, 4413
2 24A1ZH) el EFolu= (20 uL o X7t & HAAIAT. AHE EFES 20T RAF}HI, o] F
90CoA 58 HoF o wiAgs thS 20% WA PAGES] 938 FAsaiu) (L 3). ¥EF ZTREFJ g 2HI-
goo g A3t %‘394 ﬁali 4/\1?* o]%of ojul Hd DNA 71ehe] hdd A3tE BojFa, NI AlA
o] 24X o] Tl g E] oI Hi

AAe 5

@719 AFAIAE &3 ol SIYIFIFHLQLE =Y &EW dig AH
o] ON19] A&S olsAd ¥ AAH & H7ksidleh (= 4). H2E 942 0, 0.1, 0.2, 0.3, 0.5,
0 2 1.5 &89 g (g2 dorvRE e 48y, FAAZRHE £, > 96% (A=np L= x]A}h))
Z3sl= PBS €9 (137 mM NaCl, 2.7 mM KCl, 10 mM NaHPO,, 1.8 mM KH.PO,, pH=7.4) & ON1 40 pM=
TAlA 1A17F o] Sob witgtozm FH)stett. 10 ule ZH7re] A28 159 10% PAGE (40 V, 170%,
CollA ANEH el <& A3k & g0z A3, FF WEE &
el x] oke N1l 45 velhya, A5 sl dRvlste] Bkl oN1e] &45 vekdiith, 282 0Nl
o] = 0.3 G &1l FroM UdFul gEHoR =
ON1e] &5 ZHshe]l A=sls e Ak 3 Hrtsigler (= 5 A, H~E §95 0, 0.1,
0.2, 0.3, 0.4, 0.5, 0.6 ¥ 0.7 &H¥ G (vl o 2Ry IR, FAAxd B, > 96% (A=
up =g XAh))S EESkE PBS £ (137 mM NaCl, 2.7 mM KC1, 10 mM NazHPO,l, 1.8 mM KH,PO,, pH = 7.4)=
ON1& 55 pMZ 37TColA 1A7t o] Bt wiggozxn Fhjstitt. oz §9& 27 4y (oS- E
2 0.5 ¥4FE ZE §49 (A av dEZAADR Aty A 242 N1 HEES oA N1
= 0

Rl
7, 1.

mlo S ies

r &
A
>,
o
=2
S Lo

O EYEE JesE BIYEAD P53, 0 FF APUS 2= §As JFosd HGomA
Adbeleirh. Agel Adt 0.3 9 ARFN B ke SYWIALE S Golo] BEA g P
Ae melzth,

P2 EA (A arh SEAADAAM dFRle] ON1e] dihs o5 W 7‘324“4011 olsl 7ot (&= 6).
H2E g8 R 250 2elAE 2 0%, 1.25%, 5.0%, 12.5% 2 25.0%9] w92 dH& E9shs PBS &9
(137 mM NaCl, 2.7 mM KCI, 10 mM NaHPO;, 1.8 mM KHPO,, pH = 7.4) & ON1& 40 pM= 37CelA 1A7F o]

b mFgo = Frekgitt. dixT &A4S 25% S AE 2 80 uM vk &ENIE xSk PBS €9 &
ON1& 40 pMZ 37TolA 1A7F Bk wigstozx =nlatdet. 10 nlLe Z44 4 ANBEE 189 15% PAGE (60
V, 260%)° o& Ay, EF ZREI uel ﬂ Ad-& &do= v’doﬂo}o o S MEE 5EEA
%2 ON19] EAE Yepar, A7 W 2

s

_ =
HH oA ABAle] g&Aom AT = Jg= AS %%iﬂu}.
AA ¢ 6
FE EX & &3
o] g4 2 L35 AEAtolA U 782 BAFAT (= 7). ONIS PBS £ (137 mM NaCl, 2.7 mM
KCl1, 10 mM Na,HPO,, 1.8 mM KH,PO,, pH = 7.4)o] 7.5 mg/mLe] L= LA AT, Yx=giate] x7] £A7) 7
ST (0%). oz 898 05T 7Hddgla, thegdael EAE 71D 108, 202 B 308 o] Fef 7]

E39ch. ThgoR 89S A2oA 24A7F FoF WA the YedAte] EAE YA 75T Aol

olo
id

iy
1
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[0928]
[0929]

[0930]

[0931]

[0932]

[0933]

[0934]

[0935]

[0936]

[0937]

[0938]

ZIHSd 10-2021-0008369

2% AEE 1000 m FR A)E 2 Gl dl SAHAG. S stdse Ae NEE AL @
Zelth. A¥el Az AFAsY mololEe] AFAIMEY LeluIALH = F8Y FA $PRE
F4T ALS dsdh. e, 95CAA Holw 208 Fot S spdete AL Y] Big ngw
Aol SHBE ALNA 2407 B PAF o] Fol AZPHA &S Aot

Arle 7

& 249 w89 24

& 2P st oldel o] HLT MARTE AANES fFEdE AT SYnnIderse) &
w7} gelate. old 23139 ARgstel, st ool o] Y%A mRNAZYE WAHES Fuste], Laol
W A% AR AT, o] AUWE sht Tt F v Afdels B9 EE Uy & NES X
Aot el eenydAeE =] Agl o8 fEE + Avh. AFeels B9 E tph sFeelaF
(spliceosone) HgAlol ols] 2149 m odo] nRNAS] WX EFd Zol7] Wiel, ~Fetols ¥9lt chelAl

s g uREd e s W g4,

< 28] abe-DNA AE7] Aol sl B =rh 3 e fadabe] ZE-mRNAS] ol A
freshsA og AAs] 9o, AxE 44 7IRE o5k Tl AE(S)S mAs: awIEdeEHs A
TACIES wigdt. 54 FddelA, AxE Ao r FAGAANT. dE 23088 Al FHE
& Asiwbe (RT-PCR) H+= DNA M AAHS ARgste] AEdd. 5 RAS AE2RH FE8kal, RI-PRS
#43} AES wapete] gd@ska, RI-PR dh=el 2718 A dA79es S8 F7Han. s 23150 dojut
|, AbEe 248 AES LA oS Alolar, olYd Ab=e] Arlw A3 AEE ok Abgat vlals
of d57FsstA | #& A7 Aol A, BA3 AES wakste] 53 mRNAS A E AAse], ®
At oE Aol Asdd mRNAY FAjst=A -5 D = A

8o abe-DNA A A7) AFAClAR 2eawI o= Evg St AARs] §lste], UiERY 3
& O AHOREH ARD AR dad BRe o8 #0sa, HaERd F oF Afes dvd @
Zoll ofs] A et

SolA o] A3 231G o8], DD EHFS ¥ Avid B AFo= AHT 5 dvt. & 2P
ek QIZF THEAE, DD A} s AT SARSE fAR 2F RS, 2 Al dWE viel 2
o] DMD fr#ke] Ze]-mRNAel Agshe FEIAlZ abe-DNA A &7] AFA0lAE SelaywSdl el =} 3 g
Fomn AFdch. dijkAom, EI @ Ao A wheh o], A= MDX vh-2, DMDO] vh- R
ZHE fFASc. A AE dE 238 £EE DD AE dE 23 FE3 vasts A HEo
DND 3} i MDX vl$-22EE fFAE A o 2309 $ES abeDNA A A7) AfAlAE &l
QE =S FA Al e 230 Ed vladth. 54 FddedA, @4 9l abe-DNA A A7) AFpAleldd &
arIderse] 22 dEEed EE =absAle] o] o] dE 230 FEat wug

i /\1/\]@]

20 olel, § R FEASL A ) AGAA. 2] €A (A PR WSS A8 ofd
AEs FE RTPR)E A5ele] YaEzd Zelariae] B4 99 Er fE8 & AN A7aA.
o 23We] 271 FEES ZEE alo] AN BAG] fl8], RI-PRS o< 2300] 47 9 oA AAa)
AT, cDNA FHA olFol, 3 WAl PRE vhe ol& 21 W 268 (4 21 WX 26)0) A Eold Leto|W e
Agatel Faelal, T owAl PRS vk ol 220 W 24wl (9] 22 U] 2ol A Sold mejolnE Alga}

of s,
oz 51 o] A7)

oHd

HFEE Baa 3= ANS 24817 98], RI-PCRE 9l 510 A3 o] Ao A A&
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[0940]
[0941]

[0942]
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o, A WA PRE b2 o 439 2 53 (9 48 X 53)olA Holq Zefon %

Ak, DNA A ol F
F A PRS vh-2 ol 499 8L 529 (99 49 WA 52)0lAM Sol4 Zeko|wE ALg-3}

Ahgstel s,
of astent.

12

AAEA ke D AW AR AE AR A7 AdEA. W Age] AV 27 wEs wde
b A AN FAHAG. BUAAE B AAY o] AU ARl o & ABnd HY n&Hom
FE5o] 27lo] st FrhHE AFel 9v] WEel, FAH At weislolor Ak, oE 2P A

- 3 <
HEtE HMEE vhe-2 A (5 8) B QI AlXdA ST ¢ vk (& 9a 2 = 9b). AF HAie= &
o ol P AwIFHLE =T A FHAYPIA FAA HHS A TS Js. B awe] Al
Eo] d& ~7|7 o5 f2ERY 9] ndx vk BdE ARl HAS %
27 S 41258 XFeE AES 2 2 2] abc-DNA A& 7] AFRA 9]
Ao A (50 mg/kg/F)E 123 Fowtth. X8 o]Fo, FAu 9 Fux| o]
e AAs.

o=

i Olr

A 8
hDMDde152/mdx wF9-2 BEoA] dd A7)

AL A7 F&o] T8 YAERYQ hDMDdel52/mdx PFE~ RdoA AAHAT. np¢iiE A9WS 4188 £
Fale AgS zHE abe-DNA A A7) AFAAE ST aFIFELEE @L%—a—}g Yoz zUoln|go]E Exy
= 28am (PMO) L7 EHHES] wjF FAF (50
mg/kg/F)E 123] Fouk= o ol be] . AWA|, AFE. AP M
7 4 Aol R EaL, A& 2Fgo] AAFEY. 5 AN, u9-2E abe-DNA A &7] HpAloldE
YaFEdeEE il oEE = Z 2713 & RT-PCR, fﬂiﬂ %,
Agg Z/EE= tXE PR 9]

nir

(2 o

il

F1

9 1a

k1

x10 2

0.6
0.4
0.2

04— |

1 2 3 45 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27

<107
3196.46

0.84
0.6
0.4+

0.2 :".J'.".l 14 'I
4633 ¢ 4994 52 ‘*‘-";J‘V‘ . ; 5657.35

4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700 5800 5900
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SIHES

1 2 3 456 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Ef1d
x10 6
5396.48
6.
5.
4.
3_
& 5279.36
1_
: araz26 agosas 7 gl |l ses7a
4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700 5800 5900
=02
x102
14112 2|3 3
0.8
0.6
0.4
0.2
ol
2 3456 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

‘1017
] 5306.46
0.84
0.6

0.41

0.2 5271.14

5145.57
4(?33.26' ' . 499? 52 | o AJ“'\ % L 565_:;’35 | |
4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700 5800 5900
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1 23 456 7 8 9 1011 1213 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Er9ad

x10 7
5396.37
0.8

0.6

0.4

0.2 5270.91

462373 4895.01 514:!5'53 I& W 5657.54

4600 4700 4800 4900 5000 5100 5200 5300 5400 5500 5600 5700 5800 5900
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100 @

80

60

40

20

0.2
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k1
N
N

2100

H=& [keps]

Me0lM —710-05 00 05 10 15 20 25 30 35

Fost

Xl 27| [exp nm]

EH8
olo
3 g 10 ug B3
oo B0
E]
B ol Hollz 2
o o (=) (=] '20|<.| 0 o o (=) (= "<'0}<.| Xl M5 i
5 5 5 S =T 8 & & & T WMT I m
4 4
WT - -
=334bp " [ttt bt L
ﬁi.l —— e ——— — bl L ——
=121bp
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EEE
SEQUENCE LISTING

<110> Alpha Anomeric SAS

<120> OLIGONUCLEOTIDES CONJUGATES COMPRISING

7'-5"-ALPHA-ANOMERIC-BICYCLIC SUGAR NUCLEOSIDES
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<130> P5757PC00

<150> US 62/670,319

<151> 2018-05-11

<160> 425

<170> PatentIn version 3.5
<210> 1

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 1

ggtttgatct ttacggta

<210> 2

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct
<400> 2

gtttgatctt tacggtag

<210> 3

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 3

tttgatcttt acggtaga

<210> 4

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 4

ttgatcttta cggtagaa

<210> 5

-120 -

18

18

18

18
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<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 5

tgatctttac ggtagaag

<210> 6

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 6

gatctttacg gtagaagg

<210> 7

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 7

atctttacgg tagaagga

<210> 8

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 8

tctttacggt agaaggaa

<210> 9

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 9

-121 -
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18

18

18
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ctttacggta gaaggaac

<210> 10

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 10

tttacggtag aaggaact

<210> 11

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 11

ttacggtaga aggaacta

<210> 12

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 12

tacggtagaa ggaactac

<210> 13

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 13

acggtagaag gaactaca

<210> 14
<11> 17
<212> DNA

<213> Artificial Sequence

- 122 -
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18

18

18
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<220><223> Synthetic Construct
<400> 14

ggtttgatct ttacggt

<210> 15

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 15

gtttgatctt tacggta

<210> 16

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 16

tttgatcttt acggtag

<210> 17

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 17

ttgatcttta cggtaga

<210> 18

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 18

tgatctttac ggtagaa

<210> 19

11> 17

<212> DNA

- 123 -
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17
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 19

gatctttacg gtagaag

<210> 20

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 20

atctttacgg tagaagg

<210> 21

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 21

tctttacggt agaagga

<210> 22

211> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 22

ctttacggta gaaggaa

<210> 23

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 23

tttacggtag aaggaac

<210> 24

- 124 -
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17
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<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 24

ttacggtaga aggaact

<210> 25

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 25

tacggtagaa ggaacta

<210> 26

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 26

acggtagaag gaactac

<210> 27

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 27

cggtagaagg aactaca

<210> 28

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 28

- 125 -

17

17

17

17

=T

10-2021-0008369



ggtttgatct ttacgg

<210> 29

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 29

gtttgatctt tacggt

<210> 30

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 30

tttgatcttt acggta

<210> 31

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 31

ttgatcttta cggtag

<210> 32

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 32

tgatctttac ggtaga

<210> 33

<211> 16

<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 33

gatctttacg gtagaa

<210> 34

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 34

atctttacgg tagaag

<210> 35

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 35

tctttacggt agaagg

<210> 36

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 36

ctttacggta gaagga

<210> 37

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 37

tttacggtag aaggaa

<210> 38

<211> 16
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16

16
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<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 38

ttacggtaga aggaac

<210> 39

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 39

tacggtagaa ggaact

<210> 40

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 40

acggtagaag gaacta

<210> 41

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 41

cggtagaagg aactac

<210> 42

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 42

ggtagaagga actaca

<210> 43
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16
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<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 43

ggtttgatct ttacg

<210> 44

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 44

gtttgatctt tacgg

<210> 45

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 45

tttgatcttt acggt

<210> 46

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 46

ttgatcttta cggta

<210> 47

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 47
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tgatctttac ggtag

<210> 48

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 48

gatctttacg gtaga

<210> 49

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 49

atctttacgg tagaa

<210> 50

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 50

tctttacggt agaag

<210> 51

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 51

ctttacggta gaagg

<210> 52

<211> 15

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct
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<400> 52

tttacggtag aagga

<210> 53

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 53

ttacggtaga aggaa

<210> 54

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 54

tacggtagaa ggaac

<210> 55

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 55

acggtagaag gaact

<210> 56

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 56

cggtagaagg aacta

<210> 57

<211> 15

<212> DNA
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 57

ggtagaagga actac

<210> 58

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 58

gtagaaggaa ctaca

<210> 59

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 59

ggtttgatct ttac

<210> 60

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 60

gtttgatctt tacg

<210> 61

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 61

tttgatcttt acgg

<210> 62
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<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 62

ttgatcttta cggt

<210> 63

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 63

tgatctttac ggta

<210> 64

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 64

gatctttacg gtag

<210> 65

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 65

atctttacgg taga

<210> 66

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 66

tctttacggt agaa
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14
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<210> 67

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 67

ctttacggta gaag

<210> 68

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 68

tttacggtag aagg

<210> 69

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 69

ttacggtaga agga

<210> 70

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 70

tacggtagaa ggaa

<210> 71

<211> 14

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct
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14

14

14
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<400> 71

acggtagaag gaac

<210> 72

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 72

cggtagaagg aact

<210> 73

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 73

ggtagaagga acta

<210> 74

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 74

gtagaaggaa ctac

<210> 75

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 75

tagaaggaac taca

<210> 76

<211> 18

<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 76

catgttcttg tggaagtc

<210> 77

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 77

atgttcttgt ggaagtct

<210> 78

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 78

tgttcttgtg gaagtctt

<210> 79

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 79

gttcttgtgg aagtcttg

<210> 80

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 80

ttcttgtgga agtcttgg

<210> 81

<211> 18
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<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 81

tcttgtggaa gtcttgge

<210> 82

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 82

cttgtggaag tcttggec

<210> 83

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 83

ttgtggaagt cttggcct

<210> 84

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 84

tgtggaagtc ttggcctc

<210> 85

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 85

gtggaagtct tggcctcc
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<210> 86

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 86

tggaagtctt ggccteeg

<210> 87

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 87

ggaagtcttg gectecegt

<210> 88

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 88

gaagtcttgg ccteegtt

<210> 89

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 89

aagtcttgge ctcegttg

<210> 90

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 90
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agtcttggcec tcegttgt

<210> 91

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 91

gtcttggect cegttgte

<210> 92

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 92

tcttggecte cgttgtcea

<210> 93

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 93

cttggectec gttgtcaa

<210> 94

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 94

ttggcctecg ttgtcaac

<210> 95
<211> 18
<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 95

tggccteegt tgtcaact

<210> 96

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 96

ggccteegtt gtcaactt

<210> 97

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 97

gectecgttg tcaactta

<210> 98

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 98

cctecegttgt caacttac

<210> 99

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 99

ctcegttgtc aacttact

<210> 100

<211> 18

<212> DNA
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 100

tcegttgtca acttactt

<210> 101

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 101

ccgttgtcaa cttacttt

<210> 102

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 102

cgttgtcaac ttacttta

<210> 103

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 103

gttgtcaact tactttac

<210> 104

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 104

ttgtcaactt actttaca

<210> 105
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<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 105

tgtcaactta ctttacaa

<210> 106

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 106

gtcaacttac tttacaat

<210> 107

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 107

catgttcttg tggaagt

<210> 108

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 108

atgttcttgt ggaagtc

<210> 109

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 109
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tgttcttgtg gaagtct

<210> 110

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 110

gttcttgtgg aagtctt

<210> 111

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 111

ttcttgtgga agtcttg

<210> 112

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 112

tcttgtggaa gtcttgg

<210> 113

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 113

cttgtggaag tcttgge

<210> 114

11> 17

<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 114

ttgtggaagt cttggcc

<210> 115

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 115

tgtggaagtc ttggcect

<210> 116

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 116

gtggaagtct tggcctc

<210> 117

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 117

tggaagtctt ggcctcc

<210> 118

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 118

ggaagtcttg gectecg

<210> 119

<11> 17
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<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 119

gaagtcttgg cctccegt

<210> 120

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 120

aagtcttgge ctcegtt

<210> 121

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 121

agtcttggec tccegttg

<210> 122

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 122

gtcttggect cegttgt

<210> 123

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 123

tcttggecte cgttgte

<210> 124
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17
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<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 124

cttggectece gttgtca

<210> 125

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 125

ttggectceg ttgtcaa

<210> 126

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 126

tggccteegt tgtcaac

<210> 127

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 127

ggccteegtt gtcaact

<210> 128

<211> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 128
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gecetecgttg tcaactt

<210> 129

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 129

cctcegttgt caactta

<210> 130

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 130

ctcegttgtc aacttac

<210> 131

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 131

tccgttgtca acttact

<210> 132

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 132

ccgttgtcaa cttactt

<210> 133

11> 17

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct
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17
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<400> 133

cgttgtcaac ttacttt

<210> 134

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 134

gttgtcaact tacttta

<210> 135

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 135

ttgtcaactt actttac

<210> 136

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 136

tgtcaactta ctttaca

<210> 137

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 137

gtcaacttac tttacaa

<210> 138

11> 17

<212> DNA
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 138

tcaacttact ttacaat

<210> 139

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 139

catgttcttg tggaag

<210> 140

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 140

atgttcttgt ggaagt

<210> 141

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 141

tgttcttgtg gaagtc

<210> 142

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 142

gttcttgtgg aagtct

<210> 143
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16
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<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 143

ttcttgtgga agtctt

<210> 144

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 144

tcttgtggaa gtcttg

<210> 145

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 145

cttgtggaag tcttgg

<210> 146

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 146

ttgtggaagt cttggc

<210> 147

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 147

tgtggaagtc ttggcc
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16

16

16

16
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<210> 148

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 148

gtggaagtct tggect

<210> 149

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 149

tggaagtctt ggcctc

<210> 150

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 150

ggaagtcttg gectcec

<210> 151

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 151

gaagtcttgg cctccg

<210> 152

<211> 16

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct
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16

16

16
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<400> 152

aagtcttgge ctccegt

<210> 153

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 153

agtcttggcece tccgtt

<210> 154

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 154

gtcttggecet cegttg

<210> 155

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 155

tcttggectce cgttgt

<210> 156

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 156

cttggectee gttgte

<210> 157

<211> 16

<212> DNA

<213> Artificial Sequence
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16

16

16
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<220><223> Synthetic Construct
<400> 157

ttggectcecg ttgtca

<210> 158

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 158

tggcctecgt tgtcaa

<210> 159

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 159

ggccteegtt gtcaac

<210> 160

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 160

gecetecgttg tcaact

<210> 161

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 161

cctceegttgt caactt

<210> 162

<211> 16
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<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 162

ctcegttgtc aactta

<210> 163

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 163

tcegttgtca acttac

<210> 164

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 164

ccgttgtcaa cttact

<210> 165

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 165

cgttgtcaac ttactt

<210> 166

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 166

gttgtcaact tacttt
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<210> 167

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 167

ttgtcaactt acttta

<210> 168

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 168

tgtcaactta ctttac

<210> 169

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 169

gtcaacttac tttaca

<210> 170

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 170

tcaacttact ttacaa

<210> 171

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 171
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caacttactt tacaat

<210> 172

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 172

catgttcttg tggaa

<210> 173

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 173

atgttcttgt ggaag

<210> 174

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 174

tgttcttgtg gaagt

<210> 175

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 175

gttcttgtgg aagtc

<210> 176
<211> 15
<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 176

ttcttgtgga agtct

<210> 177

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 177

tcttgtggaa gtctt

<210> 178

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 178

cttgtggaag tcttg

<210> 179

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 179

ttgtggaagt cttgg

<210> 180

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 180

tgtggaagtc ttggce

<210> 181

<211> 15

<212> DNA
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 181

gtggaagtct tggcc

<210> 182

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 182

tggaagtctt ggcct

<210> 183

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 183

ggaagtcttg gectce

<210> 184

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 184

gaagtcttgg cctcce

<210> 185

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 185

aagtcttgge ctccg

<210> 186
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<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 186

agtcttggec tccgt

<210> 187

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 187

gtcttggect cegtt

<210> 188

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 188

tcttggecte cgttg

<210> 189

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 189

cttggectee gttgt

<210> 190

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 190
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ttggecteeg ttgte

<210> 191

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 191

tggcctecgt tgtca

<210> 192

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 192

ggccteegtt gtcaa

<210> 193

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 193

gcctecgttg tcaac

<210> 194

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 194

ccteegttgt caact

<210> 195

<211> 15

<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 195

ctcegttgtc aactt

<210> 196

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 196

tccgttgtca actta

<210> 197

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 197

ccgttgtcaa cttac

<210> 198

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 198

cgttgtcaac ttact

<210> 199

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 199

gttgtcaact tactt

<210> 200

<211> 15
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<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 200

ttgtcaactt acttt

<210> 201

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 201

tgtcaactta cttta

<210> 202

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 202

gtcaacttac tttac

<210> 203

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 203

tcaacttact ttaca

<210> 204

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 204

caacttactt tacaa

<210> 205
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<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 205

aacttacttt acaat

<210> 206

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 206

catgttcttg tgga

<210> 207

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 207

atgttcttgt ggaa

<210> 208

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 208

tgttcttgtg gaag

<210> 209

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 209
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gttcttgtgg aagt

<210> 210

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 210

ttcttgtgga agtc

<210> 211

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 211

tcttgtggaa gtct

<210> 212

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 212

cttgtggaag tctt

<210> 213

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 213

ttgtggaagt cttg

<210> 214

<211> 14

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct
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<400> 214

tgtggaagtc ttgg

<210> 215

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 215

gtggaagtct tggce

<210> 216

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 216

tggaagtctt ggcc

<210> 217

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 217

ggaagtcttg gect

<210> 218

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 218

gaagtcttgg cctc

<210> 219

<211> 14

<212> DNA
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 219

aagtcttgge ctcc

<210> 220

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 220

agtcttggcec tccg

<210> 221

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 221

gtcttggecet cecgt

<210> 222

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 222

tcttggecte cgtt

<210> 223

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 223

cttggectece gttg

<210> 224
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<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 224

ttggectecg ttgt

<210> 225

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 225

tggcctecegt tgte

<210> 226

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 226

ggccteegtt gtcea

<210> 227

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 227

gcctecgttg tcaa

<210> 228

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 228

cctcegttgt caac
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<210> 229

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 229

ctcecgttgtc aact

<210> 230

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 230

tcegttgtca actt

<210> 231

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 231

ccgttgtcaa ctta

<210> 232

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 232

cgttgtcaac ttac

<210> 233
<211> 14
<212> DNA
<213> Artificial Sequence

<220><223> Synthetic Construct
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<400> 233

gttgtcaact tact

<210> 234

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 234

ttgtcaactt actt

<210> 235

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 235

tgtcaactta cttt

<210> 236

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 236

gtcaacttac ttta

<210> 237

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 237

tcaacttact ttac

<210> 238

<211> 14

<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 238

caacttactt taca

<210> 239

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 239

aacttacttt acaa

<210> 240

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 240

acttacttta caat

<210> 241

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 241

ccatagaatg tccttgag

<210> 242

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 242

catagaatgt ccttgagg

<210> 243

<211> 18
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<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 243

atagaatgtc cttgaggt

<210> 244

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 244

tagaatgtcc ttgaggtc

<210> 245

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 245

agaatgtcct tgaggtcc

<210> 246

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 246

gaatgtcctt gaggtcct

<210> 247

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 247

aatgtccttg aggtccta
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<210> 248

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 248

atgtccttga ggtcctac

<210> 249

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 249

tgtccttgag gtcctacce

<210> 250

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 250

gtccttgagg tcctaccg

<210> 251

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 251

tccttgaggt cctaccgt

<210> 252

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 252
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ccttgaggtc ctaccgta

<210> 253

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 253

cttgaggtcc taccgtaa

<210> 254

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 254

ttgaggtcct accgtaac

<210> 255

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 255

tgaggtccta ccgtaacc

<210> 256

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 256

gaggtcctac cgtaaccc

<210> 257
<211> 18
<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 257

aggtcctacc gtaacccg

<210> 258

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 258

ggtcctaccg taacccgt

<210> 259

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 259

gtcctaccgt aacccgtc

<210> 260

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 260

tcctaccgta acccgtceg

<210> 261

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 261

cctaccgtaa cccgtcege

<210> 262

<211> 18

<212> DNA
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 262

ctaccgtaac ccgtcgece

<210> 263

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 263

taccgtaacc cgtcgeceg

<210> 264

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 264

accgtaaccc gtcgecegt

<210> 265

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 265

ccgtaacccg tcgecegtt

<210> 266

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 266

cgtaacccgt cgecegttt

<210> 267
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<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 267

gtaacccgtc geegtttg

<210> 268

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 268

taacccgtcg ccgtttga

<210> 269

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 269

aacccgtcge cgtttgac

<210> 270

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 270

acccgtcgec gtttgaca

<210> 271

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 271
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ccatagaatg tccttga

<210> 272

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 272

catagaatgt ccttgag

<210> 273

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 273

atagaatgtc cttgagg

<210> 274

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 274

tagaatgtcc ttgaggt

<210> 275

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 275

agaatgtcct tgaggtc

<210> 276

11> 17

<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 276

gaatgtcctt gaggtcc

<210> 277

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 277

taatgtcctt gaggtcct

<210> 278

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 278

atgtccttga ggtccta

<210> 279

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 279

tgtccttgag gtcectac

<210> 280

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 280

gtccttgagg tectacc

<210> 281

<11> 17
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<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 281

tccttgaggt cctaccg

<210> 282

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 282

ccttgaggtc ctaccgt

<210> 283

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 283

cttgaggtcc taccgta

<210> 284

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 284

ttgaggtcct accgtaa

<210> 285

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 285

tgaggtccta ccgtaac

<210> 286
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<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 286

gaggtcctac cgtaacc

<210> 287

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 287

aggtcctacc gtaaccc

<210> 288

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 288

ggtcctaccg taacccg

<210> 289

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 289

gtcctaccgt aacccgt

<210> 290

<211> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 290
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tcctaccgta acccegte

<210> 291

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 291

cctaccgtaa cccgteg

<210> 292

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 292

ctaccgtaac ccgtcge

<210> 293

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 293

taccgtaacc cgtcgcec

<210> 294

11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 294

accgtaaccc gtcgeceg

<210> 295

11> 17

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct
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<400> 295

ccgtaacccg tcgecegt

<210> 296

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 296

cgtaacccgt cgceegtt

<210> 297

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 297

gtaacccgtc geegttt

<210> 298

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 298

taacccgtcg ccgtttg

<210> 299

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 299

aacccgtcge cgtttga

<210> 300

11> 17

<212> DNA
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 300

acccgtcecgec gtttgac

<210> 301

<11> 17

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 301

ccegtegecg tttgaca

<210> 302

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 302

ccatagaatg tccttg

<210> 303

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 303

catagaatgt ccttga

<210> 304

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 304

atagaatgtc cttgag

<210> 305
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<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 305

tagaatgtcc ttgagg

<210> 306

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 306

agaatgtcct tgaggt

<210> 307

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 307

gaatgtcctt gaggtc

<210> 308

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 308

aatgtccttg aggtcc

<210> 309

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 309

atgtccttga ggtcct
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<210> 310

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 310

tgtccttgag gtcecta

<210> 311

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 311

gtccttgagg tecctac

<210> 312

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 312

tccttgaggt cctacc

<210> 313

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 313

ccttgaggtc ctaccg

<210> 314

<211> 16

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct
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<400> 314

cttgaggtcc taccgt

<210> 315

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 315

ttgaggtcct accgta

<210> 316

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 316

tgaggtccta ccgtaa

<210> 317

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 317

gaggtcctac cgtaac

<210> 318

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 318

aggtcctacc gtaacc

<210> 319

<211> 16

<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 319

ggtcctaccg taaccc

<210> 320

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 320

gtcctaccgt aacccg

<210> 321

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 321

tcctaccgta accecgt

<210> 322

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 322

cctaccgtaa cccgtc

<210> 323

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 323

ctaccgtaac ccgtcg

<210> 324

<211> 16
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<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 324

taccgtaacc cgtcgce

<210> 325

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 325

accgtaaccc gtcgec

<210> 326

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 326

ccgtaacccg tcgecg

<210> 327

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 327

cgtaacccgt cgcecegt

<210> 328

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 328

gtaacccgtc geegtt
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<210> 329

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 329

taacccgtcg ccgttt

<210> 330

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 330

aacccgtege cgtttg

<210> 331

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 331

acccgtcecgec gtttga

<210> 332

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 332

ccegtegeceg tttgac

<210> 333

<211> 16

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 333
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ccgtegecegt ttgaca

<210> 334

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 334

ccatagaatg tcctt

<210> 335

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 335

catagaatgt ccttg

<210> 336

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 336

atagaatgtc cttga

<210> 337

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 337

tagaatgtcc ttgag

<210> 338
<211> 15
<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 338

agaatgtcct tgagg

<210> 339

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 339

gaatgtcctt gaggt

<210> 340

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 340

aatgtccttg aggtc

<210> 341

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 341

atgtccttga ggtcc

<210> 342

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 342

tgtccttgag gtect

<210> 343

<211> 15

<212> DNA
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 343

gtccttgagg tecta

<210> 344

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 344

tccttgaggt cctac

<210> 345

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 345

ccttgaggtc ctacc

<210> 346

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 346

cttgaggtcc taccg

<210> 347

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 347

ttgaggtcct accgt

<210> 348
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<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 348

tgaggtccta ccgta

<210> 349

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 349

gaggtcctac cgtaa

<210> 350

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 350

aggtcctacc gtaac

<210> 351

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 351

ggtcctaccg taacc

<210> 352

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 352
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gtcctaccgt aaccc

<210> 353

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 353

tcctaccgta accceg

<210> 354

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 354

cctaccgtaa cccgt

<210> 355

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 355

ctaccgtaac ccgtc

<210> 356

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 356

taccgtaacc cgtcg

<210> 357

<211> 15

<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 357

accgtaaccc gtcgce

<210> 358

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 358

ccgtaaccceg tcgec

<210> 359

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 359

cgtaacccgt cgcecg

<210> 360

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 360

gtaacccgtc geegt

<210> 361

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 361

taacccgtcg cecgtt

<210> 362

<211> 15
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<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 362

aacccgtcge cgttt

<210> 363

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 363

acccgtcgee gtttg

<210> 364

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 364

ccegtegeeg tttga

<210> 365

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 365

ccgtegecegt ttgac

<210> 366

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 366

cgtcgeegtt tgaca

<210> 367
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<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 367

ccatagaatg tcct

<210> 368

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 368

catagaatgt cctt

<210> 369

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 369

atagaatgtc cttg

<210> 370

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 370

tagaatgtcc ttga

<210> 371

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<400> 371
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agaatgtcct tgag

<210> 372

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 372

gaatgtcctt gagg

<210> 373

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 373

aatgtccttg aggt

<210> 374

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 374

atgtccttga ggtc

<210> 375

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 375

tgtccttgag gtcc

<210> 376

<211> 14

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct
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<400> 376

gtccttgagg tect

<210> 377

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 377

tccttgaggt ccta

<210> 378

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 378

ccttgaggtc ctac

<210> 379

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 379

cttgaggtcc tacc

<210> 380

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 380

ttgaggtcct accg

<210> 381

<211> 14

<212> DNA
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<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 381

tgaggtccta ccgt

<210> 382

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 382

gaggtcctac cgta

<210> 383

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 383

aggtcctacc gtaa

<210> 384

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 384

ggtcctaccg taac

<210> 385

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 385

gtcctaccgt aacc

<210> 386
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<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 386

tcctaccgta accce

<210> 387

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 387

cctaccgtaa cccg

<210> 388

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 388

ctaccgtaac ccgt

<210> 389

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 389

taccgtaacc cgtc

<210> 390

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 390

accgtaaccc gtcg
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<210> 391

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 391

ccgtaacccg tecge

<210> 392

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 392

cgtaacccgt cgcc

<210> 393

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 393

gtaacccgtc geceg

<210> 394

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 394

taacccgtcg ccgt

<210> 395
<211> 14
<212> DNA
<213> Artificial Sequence

<220><223> Synthetic Construct
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<400> 395

aacccgtcge cgtt

<210> 396

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 396

acccgtcegee gttt

<210> 397

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 397

ccegtegeceg tttg

<210> 398

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 398

ccgtegeegt ttga

<210> 399

<211> 14

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 399

cgtcgeegtt tgac

<210> 400

<211> 14

<212> DNA

<213> Artificial Sequence
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<220><223> Synthetic Construct
<400> 400

gtcgeegttt gaca

<210> 401
<211> 333
<212> DNA
<213> Homo sapiens

<400> 401

tttttetttt tettettttt tectttttge
gactgttact ctggtgacac aacctgtggt
aatgccatct tccttgatgt tggaggtacc
agaacttacc gactggcttt ctctgcttga

gggtgacctt gaggatatca acgagatgat

aaaagttggc agaagttttt ctttaaaatg

<210> 402
<211> 30
<212> DNA
<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 402

ccaaactaga aatgccatct tccttgatgt
<210> 403

<211> 30

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 403

ggtttgatct ttacggtaga aggaactaca
<210> 404

<211> 19

<212> DNA

<213>

Artificial Sequence

<220><223> Synthetic Construct

aaaaacccaa aatattttag ctcctactca
tactaaggaa actgccatct ccaaactaga
tgctcectggeca gatttcaacc gggcettggac
tcaagttata aaatcacaga gggtgatggt
catcaagcag aaggtatgag aaaaaatgat

aag
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<400>

404

ctttacggta gaaggaact

<210>
<211>
<212>
<213>

<400>

405
312
DNA
Homo sapiens

405

cctccagact agcatttact actatatatt tatttttcct tttattctag

tcagaatcag tgggatgaag tacaagaaca ccttcagaac cggaggcaac

aatgttaaag gattcaacac aatggctgga agctaaggaa gaagctgagce

acaggccaga gccaagcettg agtcatggaa ggagggtccce tatacagtag

aaagaaaatc acagaaacca aggttagtat caaagatacc tttttaaaat

ttacatttga ta

<210>

<211>

<212>

<213>

406
49
DNA

Artificial Sequence

<220><223> Synthetic Construct

<400>

406

gtacaagaac accttcagaa ccggaggcaa cagttgaatg aaatgttaa

<210>

<211>

<212>

<213>

407
48
DNA

Artificial Sequence

<220><223> Synthetic Construct

<400>

407

catgttcttg tggaagtctt ggcctccgtt gtcaacttac tttacaat

<210>

<211>

<212>

<213>

<400>

408
276
DNA
Homo sapiens

408
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taaaaagaca tggggcttca tttttgtttt gectttttgg tatcttacag gaactccagg

atggcattgg gcagcggcaa actgttgtca gaacattgaa tgcaactggg gaagaaataa
ttcagcaatc ctcaaaaaca gatgccagta ttctacagga aaaattggga agcctgaatc
tgcggtggeca ggaggtctge aaacagetgt cagacagaaa aaagaggtag ggcgacagat
ctaataggaa tgaaaacatt ttagcagact ttttaa

<210> 409

<211> 47

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct

<400> 409

ggtatcttac aggaactcca ggatggcatt gggcagcgge aaactgt

<210> 410

<

211> 47

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 410

ccatagaatg tccttgaggt cctaccgtaa cccgtcgecg tttgaca
<210> 411

<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<400> 411

tcactttcat aatgctgg

<210> 412

<211> 15

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct

<220><221> misc_feature
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<222> (1)..(15)

<223> a, g, t, c corresponds to abc-DNA modified adenine, guanine,
thymine and methylcytosine, respectively.

<400> 412

tccattcgge tccaa 15

<210> 413

<211> 15

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct

<220><221> misc_feature

<222> (1)..(15)

<223> a, g, t, c corresponds to abc-DNA modified adenine, guanine,
thymine and methylcytosine, respectively.

<220><221> misc_feature

<222> (1)..(15)

<223> Phosphorothioate internucleotide linkage group at the 7' end of
the nucleotide.

<400> 413

tccattcgge tccaa 15

<210> 414

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Synthetic Construct

<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine, guanine,
thymine and methylcytosine, respectively.

<400> 414

gatctttacg gtagaagg 18

<210> 415

- 207 -

=T

10-2021-0008369



<211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine,

thymine and methylcytosine, respectively.
<400> 415
atctttacgg tagaagga
<210> 416
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine,

thymine and methylcytosine, respectively.
<400> 416
tctttacggt agaaggaa
<210> 417
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine,

thymine and methylcytosine, respectively.
<400> 417
ctttacggta gaaggaac

<210> 418

- 208 -
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211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine,

thymine and methylcytosine, respectively.
<400> 418
tttacggtag aaggaact
<210> 419
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine,

thymine and methylcytosine, respectively.
<400> 419
ttacggtaga aggaacta
<210> 420
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine,

thymine and methylcytosine, respectively.
<400> 420
tacggtagaa ggaactac

<210> 421
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211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine,

thymine and methylcytosine, respectively.
<400> 421
aactagttca atatttta
<210> 422
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine,

thymine and methylcytosine, respectively.
<400> 422
ctagttcaat attttagt
<210> 423
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine,

thymine and methylcytosine, respectively.
<400> 423
agttcaatat tttagtgt

<210> 424
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211> 18

<212> DNA

<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine, guanine,

thymine and methylcytosine, respectively.
<400> 424
ttcaatattt tagtgtct
<210> 425
<211> 18
<212> DNA
<213> Artificial Sequence
<220><223> Synthetic Construct
<220><221> misc_feature

<222> (1)..(18)

<223> a, g, t, c corresponds to abc-DNA modified adenine, guanine,

thymine and methylcytosine, respectively.
<400> 425

caatatttta gtgtctcc

-211 -

18

18

SIS

10-2021-0008369



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1a
	도면1b
	도면1c
	도면1d
	도면2a
	도면2b
	도면2c
	도면2d
	도면3
	도면4
	도면5
	도면6
	도면7
	도면8
	도면9a
	도면9b

	서 열 목 록



문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 6
 기 술 분 야 6
 배 경 기 술 6
 발명의 내용 6
  해결하려는 과제 6
  과제의 해결 수단 9
 도면의 간단한 설명 109
 발명을 실시하기 위한 구체적인 내용 110
도면 114
 도면1a 114
 도면1b 114
 도면1c 115
 도면1d 115
 도면2a 115
 도면2b 115
 도면2c 116
 도면2d 116
 도면3 116
 도면4 116
 도면5 117
 도면6 117
 도면7 118
 도면8 118
 도면9a 119
 도면9b 119
서 열 목 록 119
