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AmCE

AmNA

ASO

Bu

BuCE

BNA

BTT

CD

CPG

DDS

DIPEA

DMAP

DMF

DMT-MM 4-(4,6-Dimethoxy-1,3,5-triazin-2-yl)-

DMTr

DNA

Adenine or adenosine

Acetyl

Argonaute 2 protein

Amyl or n-amyl

Assisted model building with energy
refinement
Amylcarbamoylethyl
2'-N,4’-C-bridged nucleic acid
Antisense oligonucleotides
Butyl or n-butyl
butylcarbamoylethyl

Benzyl

2'-0,4’-C-bridged oligonucleotides
5-benzylthio-1H-tetrazole
Benzoyl

Cytosine or cytidine

Circular dichroism

Controlled pore glass

Drug delivery system
N,N-diisopropylethylamine
4-Dimethylaminopyridine

N,N-dimethylformamide

4-methylmorpholinium Chloride
4,4’-Dimethoxytrityl

Deoxyribonucleic acid

=A
[a]m)

EDC

EDTA

ENA

Et

EtCE

FAM

FDA

GalNAc

HBTU

HPLC

i-Am

LNA

MCE

MD

MS

miR

mRNA

NF-xB

NMR

OcCE

1-Ethyl-3-(3-dimethylaminopropyl)
carbodiimide
ethylenediaminetetraacetic acid
2'-0,4'-C-ethylene-bridged nucleic acid
Ethyl

Ethylcarbamoylethyl

Fluorescein

Food and drug administration
N-Acetylgalactosamine
1-[Bis(dimethylamino)methylene]-1H-
benzotriazolium 3-Oxide
Hexafluorophosphate

High performance liquid
chromatography

isoamyl

Locked nucleic acid
Methylcarbamoylethyl

Molecular dynamics

Methyl

Mass spectrometry

Micro ribonucleic acid

Messenger ribonucleic acid

nuclear factor-kappa B

Nuclear Magnetic Resonance

Octyl or n-octyl

Octylcarbamoylethyle



ODS

ON

Pac

Ph

Pr

PrCE

RISC

RNA

RNaseH

rRNA

SELEX

siRNA

snRNA

Octadecyl

Oligonucleotides

Phenoxyacetyl

Phenyl

Propyl or n-propyl
propylcarbamoylethyle
RNA-induced silencing complex
Ribonucleic acid

Ribonuclease H

Ribosomal ribonucleic acid
Systematic evolution of ligands by
exponential enrichment

Small interfering ribonucleic acid

Small nuclear ribonucleic acid

SVPDE-1 Snake venom phosphodiesterase-1

t-BuOH

THF

TLC

TLRY

Tm

TMS

tR

tRNA

UNA

VEGF

Thymine or thymidine or
ribothymidine

tert-Butyl alcohol
Tetrahydrofuran

Thin Layer Chromatography
Toll-like receptor 9
Melting temperature
Trimethylsilyl

Retention time

Transfer ribonucleic acid
Uracil or uridine
Unlocked nucleic acid
Ultra violet

Vascular endothelial growth factor



REBEOME & ZDFA
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ASO & (F. 16~20 BEEEDO—FREKEHNSBRDINFTHD. PYFLEYRADE
DEDIEN E T 2EEDF DECS & 1BFHRECINZR D, EBEF & U TR BT
U, BRNET DI FZNRIDIBEE. TOTRVLGEE[CHITOND, BiE
DIHE IENE T B RNA [EXF U THEFIVR DNA AL SN2 AR ICH LT DNA-
RNA D\SRBANTOZEEMNMEM T D E. RNaseH P Agn2 IRED Y VIO BEHL N
EREE L. RNA AIEEBRNICHERT B, BEMBERRE UTERBEZ (T TVDD
DEFRENCOEFEZFIRLIZEDTH D, BEHET S RNA [CHT BiEEREZG L
SEBcHIC ASO DIMKRIHERALIC 2 1EMMZEEZALVC gapmer BEZH DHDNE
W, BEBOEFDBEIRNE T 2RKENFE_EHETERIT DI EICELD, FY
INOBEDHEERZIERSER I ETENERET B, INlCELD., FNELRFD
MARZEELRIREZR U B ENERDM. mRNA DEFBRICHEVNTRT S A
VYV INMBDREZEITIED T &K D exon skipping R EDAENEHNSN TS 1%

siRNA (& small interfering RNA DBETH D, RNA FHEFENDRRZFALIE
GCFRINEOBPIZITAD ZEHERD. BF 21 IBEXIFIERD ZFH RNA TH D,
Z D RNA ZF#(F 3 RIRINZNZN 2 BEHT ORE UBEEIFSE. 5Kl
UYBIEEINTWVS, siRNA ZBENERRNICHFET D Ago2 BEDY VIO EICE
DRAENDE. RADEIER L T—AEH-5 VIO BESEHRISC EEREBEZER
Y%, SO YVINOBRICEDIEZ7VFEYIBEH A RiEH). BOERHNMND
EELYRBEIY Y Y v —8#H)EEZ, RISC EERKET VY F Y R & BHE0R
fic5ZH D mRNA [CHE U DRI 22 & TEGFORREERM LD I ENERDB,
siRNA (FERKMZE TH DIBEH _EHABICHFET D0 ASO XD HKBMLS
Lz, {Z0BRRAEDAXED/ZHD U Y RMEET® DDS F+ U PZRWVEih
RAMHRINTLDS % BIZIE, 2019 FIC FDA DFEREZ (T2 MFFERILD 1 U
VAEBHREE Givlaari® (. BV RED 3’ KIF(C GalNAc TV R UV —#8iEZH5. AT
RN DEEICHEIH L TWS 7,

PTIR—E KEED 2 RIT. 3 RITNBEEZEFIA LR THD. EEHEAICKR
L\TH t(RNA ¥ 1RNA B ETHRNBESEE R ORED FEL<FEL. FVINVELE
BT 22 E THFRBETHRO>TWVD, PTIV—R@FIhzfBL. BAAY S



PRIFR O FVINOEY, MIRKRE Y RERRBENCH LU TRENICHET S
CETEMNERBT D, HIZET7 TIV—EKBEERTHIVIITYNRATHZ
T RUD L) EMERARMBIZETERF(VEGF)ICH LU TIRE T D Z & (K DiRE%RR
ZE L. NHEEREEEDBEZITRSTEHICALSNTWND 2, BEOEEEZRD
HDEUTHEDFLH DD, 7YV —DBEE SELEX EF(END U1 V)L EE
HOITHI ZECKDEBRNRHN DB R ICHDBIEERZRF D27 TV —ZEH|
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CpG AVUITEF . ZDBDED 5-CG-3EVWSEHZROAVIXOLAFRTH
%, BILLEICHRWTIE, 7/ ADNA PO CpG EWVWSHOZEFDEIIDEFEAETAN
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O, TLRY BEEBE LV TRERDZSIERIT ', IhZzfIALT. BENIC
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—~U AYINIVYDOFYDDOFIPI2NYREUVLTAHAWRZETIOF
VOMEEEB EE TR ENERDERELTND >,
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B0 ELTEE, BNEGRFOEEZMHT DI ENERD, BEERADMG
RAHOEARFFENTLRHBIE LTI REINEY T FILICED 2B FRDEERIBRF T
%% NFkB [CHUTAHAWSHDLARSHAREINTWVND 'y NFLB (3 DREHEY
I F I OEEREZITRSGBSHIBRF THDIN 5. CNOMIEZRET 2H(C L D@
RIBRERIGEINZ D EHTRETH D EHERMIBETF (I DNA D_EHICHEET B
. TIIKEBE UTRVLSNIKES DNA D_FHTH D, MBOBERICHT D
MiEZz@E ESI D0 RGZRFEBWST IUNIBETF I/ KEBREDHAFTINTND Y

R (C mRNA EZE(CDVWTHRAT D, mRNA BEE(E, Xy Y Y v —RNA 2B
BRRRNSA L, BRNETRIVINOBZRIESED I ETBERZTROIYA TDEE
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D9 =R EZRKANGX LU THREGFZBATDILEDLD D HBEICK > TIIHBREN
AT 2R S H DR EDBRERMNES . ZNICX L. mRNA EZEFANDEHIX (&
RETHD, RKITDEGFICHTIERESZADIEHEN D, ZEHOETENT
W3, TF. mRNA O 5SKiGICHEETDF v Y TBEZILFEERT DA ENHEISN
BRRBRSYITUNU =V RTLADBREINTE L EHDSHEINEATNS,
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% ¥, ¥I. Dianophore [CBHEL T, RABDKEE., & DI RNA (FEFKRICEEE
CFEELTVWBURX O LP—ERNase)BEDITFY XU L7 —E(C K DRRCHER
RT3 M BHEBICKDMPH SEIECERDERAIND > 1o, ZOXRIXEXRRE L
TRWAZ EFEREV, FF(C, gap FEIIC RNA F8I37%Z D ASO . RNA O 2 &Fi#H
THD siRNA TRZOEAALZEENRBIRBICED, ZT T, INSOREERD TS
BB REREZO LS 27O DIEFEMZ S NIERELIABLSN TS, ZDE
BRI ZIR(CH=DD, SERZDPTE 2 IKBEANDEMICDOLWTEBT 5, ZED
2HAIKEBEADERE, UTICW DMVEIERT & S (CBORERMMEZR ESED
BHONZ WM, BAEDF 2P DDS UAYRDF P REZBATIENTHEALSNT
W3d,

ROBMZ 2AMBRIA VT XOLAYREUTE, 2-0-XFILXO LAY RHRS
N3, ZNEIRAICHLT rRNA ¥ snRNA BECEFTNTVWBRZENHSNTH D,
UIRY —LPRTS5AYY—LADOKEEICED > TWBZ ENREINTLD ¥, 2-0-
XFILRO LAY RERAYMTH DD CHEMDOBRBHEL  ZEHDORE M PR
HHEBBEDOUNRIXO LAY REDEVNZ EH 5 KEEERADBARELZ <fTHNn
TW3 ¥, —fRINIC, 2 (ADKBEICH U THESLMERIEEA T 3 & B BRI
HELITREECH DI ENDIHN > THE D BHE7ILFIL C PoRZER DR 7 ILF
W DIZIVE, FIOFIE B RERCDVT, WIFNBERMIDIHNEZLLRBICDONT
MBS RERMENA LT 2 ENMENTWD, COLSK 2 (IEMZEEOIZFOM
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K. Dianophore [CEHEL T, KD FOEHLDLIE & EFRBEDEILICDNT
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RAESNTWBRIAROF A4 T — MEME. KEDFOBRKEZGQ ELSE®Z & TMPT
IWITIINDIREEZIERT DHCKD, BHfbZzRN, MPEBMZR LSED D
MoNTED., FEAEITNTOKEERER THLSN TS, RE. KEROHBRA%
ERIEORE(CRIN DY VIO EIC DV TIERABILHA BHZ Wb, BRKIEDS LSRN
BEEERAWDZ ECK > TIHEERT 29 VIO BOEEEIEY U, XEDHERZE[ L
SRS ETRIHARDBITAONTWD ¥, e, RBORIKIC K IUAFTHY 1 VR
EDFREIFORERFEE L/ VUL S F VEED & S RRIF0REAABE £ B8 T 2 C & (T K D fER(EX
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ZHZTHERENTAIC K DEMBEREREDIERICE VO, RIVEREEIEVEE XD,
ZDe®D, EDKXSRHEMNKBEDIEMERRLICHEEZSZ DD DOVTHEZLD
HRDNBEINTE T, IBHEGEMZTET D 1eOICEZEEHDOREHDIBIETHDZ
SHEMEEENR<BALSNZD T, LT TIHMEMN —EERBEECRIFTHEICD
WTIBNT D6 X 2-0-ZILFIL RO LAY ROZEHDOLEUNDFEICDWLT(E
1993 £E(C Lesnik 5MIRELTWND ¥, WEDWE(C LD &L 2-TILADERIS KU 2'-
O-XF)MEBMIZEHDLTE Z@A LS EDDCXH L. TFIL. FOEIIL, TFIL. 7
S, JZILEERENSEL LTW EZEHOREUMMET UL 27-0-/ Z)LEEF T
(39 U TERF—HPMAD 3 °C BRE_SHMBEEN TN DI EHDH > T D,
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(E. 2-0-XRFIIFILH 2-0-P=Z/7OEIL Y, 2-0-R-(XFILFPZ /) 2-AFY
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TTWBDHIC. ZEEBEEZARTENM UBLWBLIHERISND ¥, Tz, 2ii& 4%
RS LI DOKEETH D BNA/LNAYY [CEALTH. BELDARDLBENTWD, &
NS DEENIERBEBRLDOILAEE [ & > THELD RREERITIEN @ LT B 1ith, ZUBHEE(C
Ko THEEBDIVIRA—Y 3 YD N BB ICR < BIE{L S 1. RNA [CX39 20U
BLT37H. FE LT RNA ZIZHNE TS ASO BIOMBERADSAIRITENT
W3, UK UEBHS, RIICIRES NI 27-0,4'-C-Bridged IERAISIFEMERT Z &R
BEhic 2 1cd. INZRRET BIEODRAIMTLBEONTND, RBBERFFO0TELT
(FMEIC ENAT, cEt-BNA™, AmNA®, BNAN * 2 ED RSN TND A 2020 FIRE
FDA (C X DEFBZ R (T TLV\DKEEERNGA S N BI AR\ (Figure 0.3)o
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BETHMBNLZEL ST, Khvorova 5IIKEEERDOF] K[ E LT, Dianophore &
Pharmacophore Z ZNENRIR [CHFETEDREZEFTVD, ULHL. ZZTXTIBN
L7c &S [C BN DL ZERRIS —EHEBEDLTE E A HRRNBREDOM A [CHEZRIF
1. INSERIRICHRET B EFIRIRBETH D, FiIC. BRKMERHPRS YD
TUNU =V RFTLAOBRRZREICAVSNDIKEELHBREIERIHAESESVEDHL S
Wedh, TNSDOERIEEATDDTHNIE—DOREDREIREIIIVIEED 5
7R E)7° 57,3 Kimdh * 2 EDEMMN —EHBEDOREW(CHEZ S Z B VERICR
S5NBIRE, BEIFRPEMUIEDHIRNEET D, LcH > T HhEedWMEREMZ
BALUTHIEHEBEDREMNMRFSIND KSR HBEEDRENKRDSNTWLD,



ZDESBEEEFFET D2 ENEFEN(E. Dianophore & Pharamacophore % Bl 4& (CF
I D ENTREICRD ERTREBMEAERMDIBNLEN D Z EHFREND.BEE(L.
ZOBHEERLSDEEE LT, DILUNESIIIFILEOEMICEB Ui,

2-O-XFILAILINEA NI FIVEEMLEE(E 2011 F£([CWWB S IC &K o THRE S NI EERD
THD., MBEERCHEAIND 2-0-X SFIIF)VERE LR L THHEREDS
LWIRBE D BREERTTEZB L TLBRE. [RF 6 DHSBILBRNNSSMERITH S
(Figure 0.2(e))[CHRAD 5T _EHEEDRERZET S BERVKRDEFHTH D 0,
I SR DERMEDB LZIBE L. SSIEEEOBEZRF D HIL/INEA LT FILEYEEIX
BEHRESINTZ. INSEHILNESILIFILBEDO) Y A—EBEZN LT NN-IXF
WP /IFILE 22EVUIYZILIFILE, BILIAV/IFILE RXRVYMZIFTY—
IW-1-AI-ITFIVEBEDHSTWMEREBALIZEDTH DD, WINHIEECHL)
BERMEZRL. o, —EEREBEORERZRIEFLL Y. 2DOELSIC. AILNEAIL
IFI)LEMEME —EEEBEDLTEUZ R UL RRIC KBRICH U THROEREZ S
TEZUREMDHD. ZI T, AARTIREEZRRN\DNAZIEG L. KREDBRKME
ZHENTDIODEBL D7 ILFIEZEIT D HILINEA I ITFIVEHERMKEEZRAET
32&7zBNE U, COBMZEERT DIHIC. ZILFILAILINEA LI FILEUEERR
%89 DRBONENREREZRRE L. 2D _EHEBSE DR TN & KB O BB R
ZASHMMC UTc, Ko, HARDBEET, BMiZA I FILEXTH=EK UL THIEHE
BOEEEDNEZILUIBVWEWSENASHICR o7z, ZOEBBICDODVWTHAZENS
KOOSR B SER U,

FE—B TR BEEEONIINEA I IFIEEMZ R OB Z RRICERT DO
DOHENLBEREDRREZITE /DT, FBICRSE T . NIL/INEAILIFILEYEERS
ZROKBEDOERIE. FTRELYIDLAZAVWTTZOVIBIRTILIENTEZAFIY
AT IENRIBZETEV. BOWTHRTD P IVD 20% X5/ —ILESKRP 55 °C ([Cho
MIBDCEICE > TIRTIVET I RANEERIT DAENBRSINTLNDS #9299, Lh
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Base \(,o Base o Base 3 or 4 steps

o i <
LN TNy e = S
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7’86'\ W H — 2 H
\rS}—_O 0\/\gN~R2 E— HO °\/\g"‘nz
NIEEDFHEHEMEZ DIC o
D) YV TINH TIZNE . 7
PT /Y TANHI TI2NE ) N

L 7?%,0@359 ) . DMTrOW

T Syt :
Figure 0. 4 fERDERUEE BRICRHRERTIEH

L. COFETEREEDEN I VICHUTEFAWNDZ EALFRT . BRSO I
ERBETDEDICEBRDBDERPIVVPEMA7IVICHUTITERT D & EH
LW, 5[, pARREPIEESMREREDIMREREDBIRMSHBEI DY T <. NDILINE
A ITFILBMERZEBA LU THSRRAROPISARIZ Y "NERTDIETODIR
BEZLWH, BHEBOBMZRART DI L 2EXLRICERTIRBEDIESICEZ R
B EWVWOTCERER® B D (Figure 0.4)o

e, AFIVATIEANORBEGES 7O VIIBEIRT IV E 20 BEAWVDIREN
HDBE, RIGFEZRNTDRBEZESIN TV, BERPZOVILEBPZIILEXITY
DYUIBNYIIICHTDAXIIA TINIRIGDFEZRET L. 7OV IILBET R T
IWDLEZ S BEFXTHIMT DI EICHIN Uz, Ric, /NS YD ABIEC K DHERKSER
ERBZRVWTRY YL EZRREL. YEDOP IV EMBEFNZNZDECI>THIL
INEAINWIFILENERI ZEA T DEMREZRET UTco COFETEANILNESIIF
IWEDEBAZ, | IRTRRAROZIFARIZY MAOEBRNTEETH D, fEKEE
LR U T B HNTRHRICIEERDIERRZIE I C EHVOJAET D B (Figure 0.5)o
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\(,o Base \(,o Base DMTrO Base
7’S|i koj 7'5” |;0:f 2 or 3 steps o
O‘Si—o OH T O‘Si—o o\/ﬁfoan e HO o\/\rfOB"
T T % ;
NIERRDFEERZFDDIC

5-XFIL DIV TN+3TIRENE
7T/ VY TNHATIRNE

Figure 0.5 HREBDEHIELEERICHERTIEHN

EZETRE—ZDAETERULEZILFILAILNESILIFIVERXO LAY R
ZA)IKBEPICEAL. ZOZEHREREVCPINZ/INS A= —, BERMHEREZT
L7 T, ZOFMBERSET Do BHCHRSEDH > 7= X FILAIINEA LT FIL(MCE)
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AINEAILIFILBEOEMICDOVWT BRBESNTVWSERAEDRESICE L
TEFE@R TN, T THROTZDOHIEEHRIAT B, RIRDEBUEX 2006 F(C
BESICEL>TRESNZ 2-0- 7/ TFIERMRBEDEREICEHRT D ' AXEED 27
AKBEE (ST DB, 22 - PV ERODUIVEDR I LAY RERLIKICHT 25
BRI H\ KEBED Williamson T—F UL Z1T8 S HEN—BRHNTH D, INS5D
KH R - BERHPBRE - BIEEBREDHUVWRRBEEEZETDDICH L. 27-0-
7/ IFIVEEMZEE (L. KBS LY D AZRWEER - BIEEMORPHBEETDT D
DOZRULIEHTBDAFI A TILTNRIGZRBVWTERSN TV, WBS[EXZD
RIGFHFICEB U KEE LY D LAZRAWTPZ O UIIBXFILICTT DA T T ILT
NRIBZTREDSZETIRTIVEBALU. XFILPIVTUET D2 EICELD 2-0-X
FILAIVINEA ILZFIUEERDEBAZER U TUL\D (Figure 1.1)%

\(,0 Base Methyl Acrylate 20 eq \(_,0 Base Base:A 72%
¥ o Cs:€0,  1ea i 10 Base:C 75%
% —0 OH t-BuOH, r.t. % —0 O_~_ome Base:US: 71%
Y- Y- I Base:2-aminoA 79%
\(_,0 Base DMTrO Base Base:AAC 44% in 4 steps
40% MeNH }S' o o .
_ TR o H — Base:CAc 28% in 4 steps
—_—

° N\ H
MeOH, 55 °C \r3i—0 o\/\n’N‘Me HO 0\/\n,N\Me Base:U 34% in 3 steps
)_ o o Base: GP2c 30% in 5 steps

Figure 1. 1 XFILAILINEAIIFIUERIZRHDOX O LAY ROERE
UD\U. SOFETIER DEMZERF DNDILUNEAIL I FILBEMERHZR DX O LAY R
HERT 2HBE. TRENKEECEZ BRI EVWSHEIH D, HIZIE. LUTOD Figure 1.2
CRTKDCINER—DAET N BEOAINEAIIFILVEEMZR DX LA
VRZEEHT 3%5. BEPMREEORR L ITEHOLLRINDBEND ) I YT 3N+
T, 77 /Y VTR ANH IBNENZTNRBEICR D, INE. XFILIRTILZET
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.0 Base \(,o Base Base 3 or 4 steps
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7’6\3_’0 OH —> 7’6\5"0 o OMe snji_?\/\r -, :E_?\/Yn
\r — W’ — \/\g' \r)_ o o
\rs}—_o 0\/\], “Rs — HO o\/\gnw2
NSO FBAEIED DI o
D) IV TINH ITIZ2NE . T
7T/ VY TINKI ITIERE . 7
\ \(,0 Base DMTrO Base
el N o
\rs}—_o 0\/\], “Ru - HO °\/\gN“n

Figure 1.2 AJVINEA LI FILEUERREA (CHEBRRIG T2
S REEBRITDREDERBEOLFRCH D ENRRATHD. CORMIETEDLE T
BEREORBICES ZENER UL, ERC, AXIIATILMNRBICEDXFIU
IRTILDEBAZ. IBRRIGZHESD DMTr AANFEEL, WHETDTIVD 20%-X 5/
—)LBRTUIRT D ECK > THILNEAILIFILEMERIZ B AT 2 E RN IR
EINTWVB(Figure 1.3’ CDAETHNIEEADTP I R{LEMN\DEER, 1 TIET
AVUIRXRDOLAFRERICHEBRIRRAIROP A RIZY "NAEEIRT B2 EHT
BETHD. LN L. PIRIBEZERT IRCBREO T I VHIRETH D720, B
MRERPZIVPESMAE7ZIVICEAUTIXERAE#H UL, X, BIRIGE U TEESPR
EEORRENETIDH. AVITXOLAF ROEGKRIFICREZEDOLERVOUY
YPFIIVRECIBATHDII ZOMDIX O LAY RFEEKRCDOVWTREREDD
FBLETROIBEDNH D, ZI T AARCEVWTENDILNELSILIFILEEHZE
ATZRCAVDTIVDOUEFHIFT 2720, TRTILEIEESHREE EBRHOIRL
KETHILIRVBAEZRUIEDO S, BEEIZRAVTAILRYEZEEL U, 1I8ESBR
BEZELGOLLBRWERNLBRG TP I MEEZIR TED L DB EHRBOERZB1E
Ufco ZD®ICEEB(F. XFILIRATIVEZABAWVWDDTEFERL, PHEOEEGTHILR
VBCERTEDPUIIRTIVEREERVYIILIRTIVEERWERREEZ
KU, InlE BAZZEZNEDILRFIEDREEE UTT7ZVILEPR VY EZ
AWTWRETRZEDHTED, INSOREEQFVTNB/INS YD AMEZRL T
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Figure 1.3 IEARSICKDIRESNTZHILINEAS I IFILEHERMDERGE
-FOR MERIGE 2 EMARIERIGICK > TESCHRRESN. TRFTILZEAILR
VEBNEZRT DI ENEERD, INZARUTIRTILZAIRVEANEZTRL., b
BAIZAVWT7PIVERIGSEDZET O BRIEO 7 I VEAVSD I ERKERTRE
HITIRSBNTEDDTIERVHEZ Z T (Figure 1.4),

FUHIC, AFIIATINNRIGDRIGFREDRRZEITIEDIce AXINATIV
NRBZRWE 2-0-7 / TF)VUEMDERRSTIE. 72VUOZRYILORIGHED
BSHSTFZOVOZRNVIIEBREERVWDIREND oTco 2-0-XFILAIIINECILT
FIVERIDERAX TIE. PO VIBXFILZBREETTEHITHEVWEDD, 20 HE
BWSREHLDH B ERESNTNS(Figure 1.1)o EBHNERICC DRETERERAH T
EZ3 BROBVWTZ OV UIILBEXFILOBRDIRWVWHRETH DM, U ATILAS LD
OVKIS T4 —DRIEBEDEWVWTZ 2 UILBXFILAY U AT ILEBLIBEERT
BICORIERID LFK NS ALARLCRBESNBVGE, EHOERERDERINT,
FSOoT AWBPOVIBIRTIVOEEZHIRT DI EZEREL. PO UILET Y
e POVUIBERY I ZRWTER DRI ZITR 27, (BE. £=80. FOE),
HWT, 77/ Y VFEEHRTIEEL%E 7 F IILETRE L(EDE). FRETE/S
VO LAREZRBWNVRY YL IRTFILOAILIRVEANDOEIRZ 1T SN Bz %5
UTc, #8RE LT, BMKRIERIGICHBASINDI XY/ —)UBERICNZ. Ny DI 7ER

BIEN 5122 ZHRORGEHEFTERRICRY VILENRRESN ARV BFEE
FINEZPEIND I EZPSMT UTce 5T PILI—=ILPKBEEDBEP THER
NICT I FEEZTMT D ENTRERHESH DMT-MM ZRAW3 Z &lC& D XYY
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1 (ppm)
—
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270 2.65 2.60 2.55 2.50 245 2.40 235 230 2.25 220 215 210 205 20
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T T T T
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Figure 1. 6 {tE&¥ 12 & 1-3 D a KEDT I ALY T k

H3',, NH,
e
~ oH N N')

T
4.98

T
4.80

L S e e A B T T
4.96 494 492 4.90 488 4.86 484 4.82
1 (ppm)

T T T T T T T T T
478 4.76 4.74 4.72 4.70 468 4.66 4.64 4.

=
T T

4.96 4.94 492 490 4.88 4.86 484 4.82 4.80

1 (ppm)

T T T T T T T T T T T T
478 4.76 474 472 4.70 4.68 4.66 464 462
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1.00 -

T T T
4.96 494 492 490 488 4.86 484 4.82 4.80 478

1 (ppm)

Figure 1.5 (& 1-1, 122 8KV 1-3 D 3 UARRFOTINDILY D ~
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ETBT. INETORRICKD 2 RIKBEANDY A TILANRSIZBETAFI
BEUTCVWBRELY DADKRET 2KBENR IO ViEEh, RIGENEED
CETHETTZEE-RIERBTH D ENREBINTWND, N, BELP I
JE@KFEF RUD APKa=302EDREEZRAVWTHMRTO ML LRV P 128,
REL YD APKa=103)° TIFEELEINT . PI/ENDOBIRNET I/ EH AR
DRZMEICKDEDEZEZ S5ND, BEFZDRICBEB LU, RELYOLADLEZIEP
FTZEILKD 2MIKBEICHT DA T ILTIRIEDHERIREICHIRT D2 &HH
DD TEFRVHEZE X f=(Scheme 1.2, Table 1.1)e EBRICKEELY D AEED 2 BEI(C
YU, 1 RS EIC TLC TRIGDETEZER L& 23, 5 BERBRI TREN
BRI DHNCHD TRESR A TILLIMEDRIRY RS 2T 5 EHRBEEKRD K SIC
Bolco ZI T\ SKHEANRTRIZEIESE, 2RIBRIEODSIC 'TH-NMR ZHEER LT
EC3REVTOBENY 12 DEISEX I LAY READEED 68% T >Tc, RIKRD
EREZRBELYOL 1 BETITR>LECE, BYDEIEE s%ES<HEICEER
DD AF A TIMINRIED RIRE (FREEY D LADIBE(C K DHEMNTIRL
Bolel EDDH D, Fleo RBEYDLADUEEIS(CED 4 HS([CIBPLEED
3. BURBEBIICRV\WTIEEY 13 DEREN S SICET LSO, AFXI 1T
AINRIGD HHEIRBICHIRT D & LW SIRERAIEIES Nz,

SSRBRETELT, POVIBERPVILDOLEEZHIRT D ;I lco AFI YA
TIEINREDRIGREFRGICEHL 2L EYDREDOEICLHFATDEEZ. PO UL
B7 )% 20 UEHSEUHE. TN U TEHEEZRUTZIVILETZ)ILD
RERCEFTDREEZ—ECRDILICKDRIGREZZLIED I LR RBHMT
BADEEZc, BAFKHIRFTIDIERZLLTD Table 1.1 [CRT
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NH, NH,
NN Allyl Acrylate equiv NN
¢ f - ¢ 7
\(‘0 NN J Cs,CO; equiv. \(.o N N’J
Si 0 > Si
7' I k # t-BuOH 7— K ?I
\Ts—o OH 4,50 \Ts—o OO
0

1-1 1-2

Scheme 1.2 P77/ Y TOX AT ILITHI&G &S
Table 1. 1 7T/ IV TONATILIINREREST EhERE—E

Entry eq (Cs2CO0s) eq (Acrylate) Conc. (SM) Calcd. yield
1 1 20 0.1 5
2 2 20 0.1 68
3 4 20 0.1 73
4 1 10 0.2 49
5 2 10 0.2 66
6 2 5 0.4 68
7 2 2 1.0 54

Entryl 55 3 Tld. BECSHRANRIZK S, KBV OLADHEZIBNESEDIIEICKDT
AXI9ATIANRIED RISGREZZIRVICINREIEDIZENTEDRZEZREL
TW3, Entryd TIRREBEYDLADLEN | YEDEXTH>TH, TOEEIZICE
MR ECKD, RIGEREHINRYT B2 EHDRENT, Entrys DS 7 TIIERKRKTrP OV
IWBIRFIIDOYEZ 2 BEXTRHUDBICHINL TWVD, SLIDRTTDIER, BES
DRBEVWICEBIMOIFVWG S ERBMRICKDEEZSNDIBIREDREARKD.
entry6 DRUZARARICH T E2EBRHFEMUEMITDZ &IC UL,

E=E FPOVIEZYIERWE 3,5-0-TIPDS-5-XFILDOVUIVDAFY
AT IR S DREE

RO, 5-XFI)ILDOY I VEEEIKRICEA L THITE o 7=(Scheme 1.3, Table 1.2),
CDFRERICDWTIIBEICPIEFN 2017 FEDZ /X THRS L TVBH, CCICHIBY

B0 S-AXFILDV I VEBRERBHT, BIEICHK D T3 5 MIKBEENDY ) JURELIEE
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DRV YA JUREZITER., 1EEH 1-5 & 3 TIRINE 66% TRz S-XFILDOUIY
(CRAL TIHMEEDB 3 M ZRELBWZE IBEIHN SO TILINL%S ETT D E
WSBEDFHBNSRYY A JUREZRLTWD, INICKD. PT/ IV ERRRD
IBEIEY A T IV E DBIRSHHET LW e s, RISFEZ 2 CR <ED. 20 &F
B TR Z 1T 7o Entryl [CRT K SIC. PO VUILBET R T I)L%Z 20 YR LEHE.
20 REIRIGZ(TAR S C & TRIGHFEEISEL. BEMIZUER 74% TRz, £/, Entry2
P Entry3 DEKSIE. PT/IVVDZEERKRFZIVIBIRTILOHEZ 20, 10, 5
BERUTH, ZNEIGUTAEEZRUD I EICKD B 1-6 Z2B5ND 2L %R
U7,

(o) 0

\fLNBz Allyl Acrylate equiv. \fLNBZ
I |

(o o Cs,CO; 1.0eq \g’o o

e 6' k°j +-BuOH g 6' Koj

\r\s}:O OH rt,20h \r‘s}:o O\/\n,OA

(o]

1-5 1-6

2017FE [BHFRK F2LHX

Scheme 1.3 5-XFILOV IV TD AT I)UTHIRERET
Table 1.2 5-XFILDV IV TODR AT ILTHIREGERST EieRGE—8

Entry equiv. Conc. (SM) yield
1 20 0.1 74
2 10 0.2 54
3 5 0.4 54

mWT, BONLEPVILIRTILE12 BXKV1-6 (£ U, 7 U IILEDRRER Ut
<IBERBHEITUREMNE SHIMRETT DI L& Uiz, AOIC. 7T/ Y VEER12 T
KRS & ATI8 2 7=(Scheme 1.4(a))e PEDP UINIRTIVAEZT KSFR U 7T ZILIR
274VINSIDLABELUVEIL T AU Y TUEBT ZZ T, k- FOR MRBRDO KRG
NI D, PUIEHRRESNICDILIRVEEEK 127 HMESNTEZ &% 'H-NMR TSR
Ufco UD\UL 5-XFILDV I VEEER 1-6 TRKRORINZTR>Ic&E 25, BEIRR
EEORRENRE LB 18D EERY & U THE S N7z (Scheme 1.4(b))o AL
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RKEZHE UTRWTWEEILD A UVNRESMRERERISLLIEO THDEEZXS
NBo 5-AFILDVIVICEALTREAY IO LAF RADEACKRUHERRRRO
PEFARIZY FCOWTEEIBDREFEEIDE TIRERVD, ZDMDORATIZELIE
BICBEWTRREBEEDSADNRDATH D, FKE7 VI EDIRRES KU < fBERIG
ZERREBOKRRICESE., B8R | TR TRRROPISFA Iy MMEBRIDFE
THolclcd. 7Y I EDBRRE ICHWVEESDREED MRESNTUR S FME—
RREVE B EIC U THIA T B Z & FERZRL. ZZ T DILRF VI EDRERELE
ULTPUILETRELGL RVIYIIEZRAVNDHFEZER U

NH NH
(a) N N ;
&1y aX
o “ N,J Pd(PPh;), 10 mol% \(_’0 N NJ
}sl. o morpholine 10 eq R 7,s|| 0
0 THF, r.t,5h
\FSi—O O\/\WOA Ys,-—-o o OH
)— o
1-2 1-7

detected by '"H-NMR

o o]

NBz NH

,g Pd(PPhj), 10 mol% Y

-© holine 10 ~o N""0
7,5-‘, o morpholine eq }sf o

7 o THF, rt,5h o
SI"’ \/\n« N 5i—0 O OH

1-6 1-8

13%
2017 E HFRK F21HX

Scheme 1.4 77 )LEDARREDIRST

FOET POVIBNYIIINEZRWZAFIIA T ILAINRIGOERST

NY Y EQFBEEREPEREERGICERL IS IYDLAREDBYGEBMEFET
[CEVWTKRARICKBEMAKRIERIGICKDARRET D EHEKRDRERETH D,
BEPORERE UT—HRVICBLSNDI P VI BEDREELCIXFILP I/ XFL
VEREDRERESEMARIEDFECH U TRETHIILH RV IIIEZRANS T
ETHIRFYIIEDREREDIRREDHEERNCITES T EHEFRDDTERL
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MNEEZfco e, BRICBHREIRT D VVIBENVIIETFZOVILEF JILELBRLTR
BTHD. HROEBVHBELREDBEDLALL KDERVWPTVIBFIRELTE
ZBNd,

TO VIRV I ZBWEN A T ILENDFRERSTHCDOWTIE PO UIIEBET R T
IWDHEZRU DR DMHMTEo>Tce POVIBBIRTILOEEZ 20 HE, 10 H=,
S BEEEIERBE. BEITHD VAT ILEIIE 1-9 DIEREFEZNZN 51%.
52%. 57% Cdhofce POYIBET VI ZRWIHGELDETERERNRBVERE
LTOARVININERZTZIILEKLD BIIAHEENAKE VWO, RIGSDEELIC<H DT
ZENEZS5ND, UH U, WINICLTHPOVUIBBIRTILOLE(L S BETHRA
B B ZBOSND I ENBESH TR >Tco e, 5-XFILDOVU I VFEERKICEAL
THRRDIEIZTRL. AT ISR 1-10 & 71% TERTEDZEZRBLTL
% (Scheme 1.5),

NH, NH,
&y &Y
\(_’0 n-~y? BenzylAcrylate 5eq \(.«0 N N')
\7¢SII 0 C52003 2 eq - }SII 0
o] \/—\f - " o] \/—\f
5i—0 OH lt,tBug : 5i—0 o\/\n,osn
Y- ) 0
1-1 1-9 57%
0 o]
' iBz Benzyl Acryl \E‘LiBz
enzyl Acrylate 5 eq
N0 N0
\;g-o o Cs,CO;  1eq ;g-O o
o +BuOH g o
si—0 OH rt., 20 h si—0 O OBn
Y ) Y ) 0
1-5 1-10 71%

Scheme 1.5 PO VU ILBENRY V)L ZRBWAF U1 T IUEHIRG

RIS PT/ Yy DIRESMRERICNT D7 LF )L DRI Z1TAR 5 7= (Scheme 1.6),
LT #ERSTE LTP VLI RTIURIEK U EV I ViBEDP, DMAP ZifEE LT
KR EERSE28ARGFZEHA LIEE 3. BB TH D7 FILIE1-11 DY 16%.
ITPECFIVE1-12 DY 21%DINETENZNFOSND C EZHERB LI, PEMEWT &
BEAETREHZIN Y7 CFIVREFIARETHD LICERERGICHFZTTIR—-Y
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IVNRIDPILKBIROBETH D PEFILEOHZZIRNICERT DHEZH
HKIDRENDHofco T T, 1LEY 19 ZAWES SRBIRIZITIHR Tz, 1BDIC,
it & UTHDZ 7= DMAP DAREREIC K > TP EF IV LD @BILRSNIERR. Y7 EF
UK 1-12 DS <ERUTED TEBVWHEE X, DMAP IRE TEKEFEICLD 7 EFIL
bl Mlce LD L. CORHETIZ 80 BN ERIGZETTIE > THENY 1-11 DYLER(Z
10%ZEICBR 72, BT FKEFER XD HRISHEEFZVA DMAP ZH0 R 7= FEKEE
BELDERBEMEVWEZEZSNDIBIELT7 LFILEBWE7EFIUbZERET U, EV
VUBED, BIEFEFILE 15 BENZ., 20 BEEHLEZEZ S, I7EFILE1-12
(3 TLC L TRMEHRSINDICBED. BOITH D7 EFIUE 1-11 ZINE 49%TE
I DZECHNUTc, BlC, REDEBEZ0.IMAS 05MICEBLIEECS. Rk
B3 3 BRI THUNER 67% CEEMI 1-11 ZEROUETH D L zHRB LT, CDERG%Z
ARARCHFD7EFIVELOEBEBRGFEMAEMTD I EICUT,

NH, NHAc
NN . NN N
\( (’N | J Acetyl reagent equiv. \( (/N | ) <;1
7,3( o N additive \r .,0 N 7,5,
| >
S|"° o OBn pyridine, r.t., time s.——0 0 OBn Sl-’o 0
Y- - o T)-
1-9 1-11 X% 1-12 Y%

Scheme 1. 6 P FJULLDFE&RST
Table 1.3 PEFILLDEEIRST EeFH—E

Entry Acetyl reagent equiv. additive time conc(SM) X Y

1 Ac,O 2.0 DMAP 24 h 0.1M 16 21
2 AcO 1.2 - 86 h 0.1M 10 -
3 AcCl 1.5 - 5h 0.1M 9 -
4 AcCl 1.5 - 20 h 0.1M 49 trace
5 AcCl 1.5 - 3h 0.5M 67 -

Bonzr7eFIEZRUIFILPI V= YELKETIBT B E(CKD, 3B X
O 5 HAIKBEOV D JREEZRREL/ZDS. DMTICl ZBWT 5 AIKEED DMTr
REZITIR O ERE LT EEPREERTH B1LEY 1-13 %7 2 TIRUEK 62% THE.
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T S-XFILDOV I VFESHERTHDEEY 1-10 [CDVWTHRKDODRBHZITERVL, BEE
PRETH DILEY 1-14 & 2 TIRUNE 68% CT187o (Scheme 1.7)o

NHAc NHAc
NN NS SN
¢ 1) Et;N-3HF 3.0 eq A2
)’s' ol N EtN 15eq  DMTrCl1.2eq  DMTWOL ~ N°N
THF " pyridine i
\T&ao o} 0Bn rt,1h rt.,6h HO O~ OBn
1-11 1-13 62% in 2 steps
(o] (o}
NBz | NBz
~ o “ndo Et;N-3HF 3.0 eq DMTYO n Do
}Sli o) EtzN 15eq  DMTrCl1.2eq o
(o} THF i pyridine
si—0 0\/\n,OBn rt,1h rt,6h HO 0\/\n,OBn
\r )_ (o] o
1-10 1-14  68%in 2 steps

Scheme 1. 7 3,5 KEEE DR {REH K U 5 KEEED DMTr 1t

SR ISV LAMEERVCEMARIERIEE KU7 I RS RIGDIRE

LB 1-13 DRV IIILEZ, NS I D ARIEZ RV ERKRIERIGIC X > THRRR
BUILIBES ERTDNILREFYIIEDBEEC KD DMTr EDRRENEIRIGE U T3]
ERISINDZEMEESIND, ZZ T, INZEDPHT DD, BEELTPHEDOY Y
BNy D7 EBHARNSIRDIREBVNDIEEZEZTE, pH%E 6.5 [CAELIZ05M
DYBN\yI7ETRSEROTSVYEXVP N NI ZAFIEL 3:2:1 TRES
BIEE Ulzo RRICEMKRIERBZITR>ZET S, BRI &(CHTH 30 T
RIGDFERENEREINco T, B KBBICKDINSIDALAZRDRE, 2K%
R L. RRITBIRERD RV T UR 2 2B S £ U AILRF YV ILBEDBEEC KD,
DMTr EDORRENEE DUAREUENZEZ SNICTD. BPTESNLETPERZNUILEA
RICx URIERED milliQ KENZ Iz Z 3. BRIBB U, SNEZABICHBLT
LU, BONIEHRERBIFIVLICEREE TLC THERLE 23, BRI RIG
R TH D ENERENT, TI T, ZOMBE) VBI\Y D7 (TBRSE, Biig
IFIILTHIE URET 22 & TERYZEIR LTz, 'HNMR [CXDHER L3, £
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ERMETORY I A—LDOBEIM) 1-15 THO. FHICR LT DMTr EORRRE LS
{ERINBH o7z, 5. 2DLEME VI — ROREDXRFARETEERE
LTHRETH D EDERSNIC, BoNicT7ONY T4 — L% DMF [TBERSE.
HBTU Z#EEHIE LT i-PIIITPIVERBESEDIIECKIDTPINE1-16 & 2 T2
INZEK 43% TRz, Tz, #MEEEIZ EDC-HCI [CEE UTc & Z BUE(FHRK T 32%([CBE
o1,

INTTORFICKD ARV IIBEDBRREICKDELCDNDILRFVIILEOEMICK
> T DMTr EWIRMRESNIBRRERIDICK VW ENEZ SN, I T N\w I 7
EBEAEZRVWERTREBERAVSND K SBAEKBED TOREMKRLRIG
BRI LTHDIEE U, BREELTRETRSEROD SV, BFEETFIL. X5/ —
ILERAWC, TLC [EX D RIGZEBIUIcEC S T RS ERODSVBET(E 4 BT
7 EIEEETT LD, ZNULEDETRERoNGD ofc, Ric. BRI FILIBETI(E 2
FEEUNMEITURGD O Tco X5/ —ILZBEHE UTAHAWISEIIRERDIZE L@k
(30 PIRETREDBERIER SN, ULHL. BS1 ~3BICEK DB ZRIURL
&3, BINEE 61%2EICBER Tz, INlE. £ UENDILINVEERER 1-15 B X5

J=ILIEBIFIELL  B5M :BBDERICHRICBUR UL ENTED SO THDEEZ
5Nd. BoNTMRZEXY /) —)LICBRL. #BEEIE LT DMT-MM ZAVWTIBEER
[BZETROTEET B, 2TRRIER[E 47%ERD, INETTRARER >, SZEXTD
RREHERZLLT D Schemel.8 H KU Tablel 4 [CKEDH D, BE. INKTOIRSTICEL D,
—MENCT T/ I VFEBRERELDE 5-XAFILOV I VEBEROADNBEBECHT DB
BRUEDRM o727z, BREFDPDPT I ZZEZ TUBRDIRETHE 5-XFILDOU I VEEE
R 1-14 TITRRS 2 & & LT,
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NHAc NHAc NHAc
N ~ N N N N
¢l j‘ H, gas sl j‘ reagent 1.1 eq ¢ jl
DMTrO o NN Pd-C 20%wt DMTrO o NN i-AmNH, 1.1 eq DMTrO NN
_— .
solvent-1 solvent-2, r.t. H
HO 0\/\n,OBn r.t., 30 min HO 0\/\n,0H HO O \/\n,N
o 5 I \/\r
1-13 - 1-15 — 1-16 yield%

Scheme 1.8 XYYV IILEDIRRELS KUCHILINEAILIFIVEEIDZEA

Table 1.4 RV IIEDOIMRES SONDILNEAILIFIVUEERDEA

Entry solvent-1 reagent solvent-2  yield

1 0.5 M phosphate buffer (pH = 6.5)-THF-MeCN HBTU DMF 43
(3:2:1, v/v/v)

2 0.5 M phosphate buffer (pH = 6.5)-THF-MeCN EDC-HC1 DMF 32
(3:2:1, v/v/v)

3 MeOH DMT-MM MeOH 47

DT 7T/ VESETITROIERHEEBIRICAY / —)LBIRP THAKRILR
IBZITRV, TS5A4 L3BICKDINSIDALZEERELUZEZ. DMT-MM ZAWT -7 =X
WP IV EDBERIGERAED, 7= RIE 1-17 D 2 TRRINERE 29% & B U <@h
7z, BREDRAE UT, €514 MEIERDE UV THERLTEREFT NI DLZEAT
WD CNICKDBESNTZAIRYBENRESNTULR > TLWDIEENEZS
Nnic, 2ZT. RORIGTEES A ~2BDR. BEBELC 1%DRNIIFILZPIVE
NZATREZETED THic, IDE. 2 TRRIKEF 40%X TR LU, =5, B34
RZAWT [CEBZEITHR> THET S, 2 TRIKRE s1nsss(lC@mEUz, Rz,
Z@REZE—YNTRDOT . IS IDADNEENTVBRIGR(CKT U TEMKRIERISD
%I <ICDMT-MM &P I VZENZADRTDITEOICET B, 2 TRIERE 55%E S5
(C@AEUTco U EDIREIIC K D DILINYBRIKSBREE PRI E DR KD S EUINHE
HTHBIH. DVIRY R TPIRMERTITRB > THSHERI B ETIDIREZG L
SEBZENERD EDD o, BE. COAFEZAVWTIFILFIIY, JOEILFPS
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Ve n-TFIVPIV noRYFIVP IV n-ADFILPIVRBEDTILFIL IV DE
AICEZH LTS (Scheme 1.9) Kfc. HEMAEREZBICIDITIZIAFILPIVDK
SBIEBICHEIEBVWPIVRPAFILFATOEIL IV XA SFITOELTIVRE
DATORFER DOV IVICHEATRBRIEDNRESNTUND AFEORFKICKIDE
B O REIR NILINEA LT F )L BUERR DR ZE KIBICIAR T 2 Z E BRI EEZ Do

L7
7

(o} (o}
| NBz H, gas DMT-MM 1.2 eq [ NBz
DMTrO No Pd-C 20%wt= RNH, 1.2eq , DMTYO No
o MeOH MeOH o
r.t., 30 min rt,16 h P n
HO O\/\n,OBn \/\n, ‘R
o o
1-14
R= 3 1-17:47% 3NN 1-20: 64% W 1-23: 55%

-~ 1-18: 68% AN 1-21:43%

3~~~ 1-19: 64% :s{/\/© 1-22: 65%

Scheme 1.9 DVRY R TEAICKINUTLEY

FRED EREEDOLR

RRIC. EREEARARTHRAEUVLCEREEZLRT D, I, SAIRIEOIEHN
CRALTEZR., B@RSSUE—MTOMNEELSC, PT/ Y VESHET(E 4N+
TINS5 N+4 TRRIC, 5-XFILDYIVESRT(E 3N+ TIEH S N+3 TIEIC. =N
ZNHEIRT 22 EICHRN LTz, AR T 7 BBOAINESILIFILEUERZRED
BB UIh . RRETEPT /Y VFEEHRT29 IR, 5-AFILD U I VEEK
TR 22 IEPRETH DI U, KARDAETEFZENZN 11 T, 10 TEE
HEDPLUT O TR TDERZIEM L TUL\B(Figure 1.7),

LT, PERICEAL TR T D, 77/ Y VFEEERICHWT, REFETIHEEY 1-1
MNESFPIHA Iy SRIBRAET 5 TIRINR 32% THHDICH U, KARTE S T
FRUER 11%& T @ > TWLWB(Figure 1.7)e ZNE. PO VIRV IILICHTDAFY
AT IINIREDURED 57% BV TH D, Nld. 5-XFILDOU Y VFEER
TOAFIATILFIIREDYER 71%E LB L THEWH. ZOEIREDRRAS
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7T/ DIREEN A TIINEDERICHERTDHDEEZS5ND, Lich >
T BERPI/BEEIAFIVZI/XFLYERETREL. BEIL 1T ILAH
RivzETL([CH# Ul L THAIRRRINZITE S C & TIRKRZHETE DN LA
L\(Figure 1.8)s R7o. 5S-XFILDUIVFESKRICEAL TE, ERETIHEEY 1-5H5
PEFARIZY MEIBMAE T 4 TIRINER 24% THDDICH U, AR TIE 4 TIEWN
FK 24~38%& 7R D T (Figure 1.7)0 FAIVINEA LT FILEUERIB ARG DINEIC KD EL
I23H. AILNEASIIIFILEHEEREABIEX TH 3 TRINE 56% TH DD, LK%
KD BRKFHEBEBSNLES Z D,

(a)ﬁ%%
Base DMTrO Base
7,3. ) r:o:1 | Base: AAC 32% in 5 steps NER TIN+1TE
\/—\( — Ho o H Base:U 24% in 4 steps NEET3IN+1IRE
\rSI’O OH SN Me
) o}
(b)z:m%
Base DMTrO Base
7’3' - 0 4 Base:AAC 11% in 5 steps NES TN+4IR
_—
\(SI_O OH HO o\/\n’N‘R Base:TBz 24~38% in 4 steps NE3E TN+3I 2

Figure 1.7 {EREE ARFRDLLE

NH, NN

N“'N
N < OMe N N ! N !
¢ ﬁN - ; fN Benzyl Acrylate 5 eq , fN
\(.’o N N) /7 OMe \(’0 <N N’) 652003 2eq > \(,0 <N I N’)
Si o

» O OH si—0 OH 0.
Si— Si— 5i—0 O OBn
Figure 1.8 18EZTRELLT VEERZRWCER
BLE BB

E—BICEVWT 2MUICBRDNDILNEASIIIFIVEEMZR D7 T/ Y VFEEHRS
KU S-XFILOVU Y VFEBHRDH RN ENEEHIL Uz, I\ BECHSSNT
WP O UIIBIRTINADAF YA TIIIRSDFREZIRET U, BRPSHENR
W YUNTIASLDORRI ST 4 —RITLEPDY I ATILICRBEULICKKIED
—EHTEHD7IVIBIRTIILOFEREZREROODD—(C X THIRT 52 & (T
hUle, Fic BEIF I/ EOTP YA TILENIRIGE DEREICE U TRIREEY D
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LADBEZBPICEICE>TRNCKEI DI EDASHICR I SERYFY
VEBEBHY SAFIVVFIVEBER IPI/TUVVESKCHUTHILNEAILT
FIVERIZBAT BERICOERFEDNICAURETH D ENEZSND, S5 NYY
IWIRTIZEERKRIERBICK D TAILRFVIIEANETRUICDO S FBRIREZT
BHOYICHEEHBESOMIGT P IVERIBSED I EICK>T DVIRY RTHILN
EAILIFIVEUEMZAOIRETH B Z ENBASHCIE o foo RISER SERE—T
BTAYIXILAFRADOBAICKRERGRRROP IS A STy hAEEHHE
B AFEZRVDZ ETHRABAIINEAIL I FIVEBEMZRE DA VIO LA
FRZDRICER L. LEBIRFIZITIES Z EDTRETH Do LT D Schemel. 10 [CAHH
RCHEILUIEEHRF—L%ZRT,
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NH, NH, NHAc
l/~ N N NN
o J  Benzyl Acrylate 5eq l N’) <N I N
‘TSi' o) Cs,CO; 2eq }SI AcCl 1.5 eq }s-
6 BuOH d
. - ridine
W’s}’—o OH r_t_,” 6h \rs>—_o 0\/\n,OBn 'r’)t’ 16 h s,_o o) OBn
11 1-2 57% 1 11 67%
NHAc NHAc
SN DMT-MM 1.2 SN
Et;N-3HF 3.0 eq J H, gas DMT- .2eq v J
EtN 15eq DMTCl1.2eq DMTO NN Pd-C 20%wt _ AmNH, 1.2eq DMTO. ~ NN
THF pyridine MeOH MeOH H
rt,1h rt,6h HO 0\/\'],03" r.t., 30 min rt,16 h HO 0\/\n,N\/\r
(o] o
1-13 62% in 2 steps 1-16 47%
0 0 o
NH 1) TMSCI 2.5 eq NBz \{LiBz
~ o N,go DIPEA 5.0 eq o ,g Benzyl Acrylate 5 eq \(_o N0
}Si' o pyridine, r.t., 1h }Si' o Cs,CO; 1eq }8i
o 2)BzCl  15eq > +BuOH T oen
\rSi’0 OH pyridine, r.t., 48 h \fSi’O OH rt,20h \FS'
3) TFA-CH,Cl,-MeOH )
(3:50:50, vAVV) 1-5 66% in 3 steps 1-10 71%
r.t., 30 min
(0} (o]
NBz NBz
| H, gas DMT-MM 1.2 eq l
Et;N-3HF 3.0 eq nSo 29 DMTIO N0
Et,N 1.5eq - DMTrCI 1.2 eq DMTrO Pd-C 20%wt‘ RNH, 1.2eq R r
THF pyridine MeOH MeOH H
rt,1h rt,6h HO 0\/\ITOBn r.t., 30 min rt,16 h HO 0\/\n,N~
o} o}
1-14 68% in 2 steps
Scheme 1. 10 ##3Z UTcERIRES
E—E 05| AXER

(1) Saneyoshi, H.; Seio, K.; Sekine, M. J. Org. Chem. 2005, 70 (25), 10453-10460.
(2) Roy, S. K.; Tang, J. Org. Process Res. Dev. 2000, 4 (3), 170-171.
(3) Wagner, E.; Oberhauser, B.; Holzner, A.; Brunar, H.; Issakides, G.; Schaffner, G.; Cotten, M.;

Knollmiiller, M.; Noe, C. R. Nucleic Acids Res 1991, 19 (21), 5965-5971.
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Yamada, T.; Okaniwa, N.; Saneyoshi, H.; Ohkubo, A.; Seio, K.; Nagata, T.; Aoki, Y.; Takeda,
S.; Sekine, M. J. Org. Chem. 2011, 76 (9), 3042-3053.
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Kanaki, T.; Seio, K. Org. Biomol. Chem. 2019, 17 (19), 4835-4842.
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Venkatesan, A. M.; Agarwal, A.; Abe, T.; Ushirogochi, H.; Ado, M.; Tsuyoshi, T.; Dos Santos,
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FBZE TZIFILHDIWNEAIIFILBEMZRFD

AVIXOLAFLOHE

%#
ol

FE—Hb

BigEZEERRE U TRWSDIZOC(F. RADKELIC F 2 WERAD R E M PIZEVIE
REGEEREDHBEZCZEMC L DNETIREN DD EFFEHTHRNIN,
CTHHDH TZOMIEZRIAT . MEEERICALSNBERICE. REVEREZHR
B9 BIcODERE. £EARATOEEZRENT DIOHDEED _DICKFITE S,

F9| ZOBIRUEERE T D-HDEERICDVNTIEND, BRIEAKDI KV Y - DU
Y VIEEXNOERKIC K 258V MEFHEERMEZR > TLDH, VIO EBROBEO I R
YO BXFEOHSE, CRRINDKLSIC. TRVY - DUy OBERLNDIEE
MNOERT D ENHMOSNTWND s Ric, /LY DG E THRLR(CHFHIVTAL
RS CIEEREER T DI ENH D 5D, DK S BRIERAEF TIENEILN & BIFE
UTUERS KOS EERRICEA LIHE (L FHENES & DIFEIC K DBIERN
BETCULES, INZLET B1-HICIRINBREZB LS BB 72HDE < DHRRITR
PNTHED, EDDFT_EHBEZRENMSEIEMIHECZLFETDFERESR).
BIZ (L, FEER 2 BB RIRF & 4 MRRRFZAXF L Y TRIF Uz LNA” EEEN DB
(F. BB E T BEIID RNA DIHEDHMERNIC_EHMBREEEAES <@ LEESRZ
EQRENTHED., #% < DBERAEDNER SN TUVD(Figure2.1)e ULHUEBHS, AF
DARTI_EEBELZLESEITECUES EHICEHEAMIEZ D E W2 &

§ § H DD D TL\B, Papargyri 5 (&, Kigh
0=P-0 Base 0=P-0 Base
1_ o | _ 0 — N N
o o) k % 5 LNA A 5 mer. DNA D' 10 mer. LNA
0\0 O OH N —_—— Y N
; H M 5 mer DIBFICHEATVNBD TP VYFEY
LNA UNA 2B IC DL T B & MARIBD LNA (&
AT, =+5°C AT,=-5~-8°C

ZZ9(C. LNA f8i5i% DNA [CEBHRT D
CEICEo>TERMULIE 2 =256 D
BHEMEREE 7Y FR Y FEES KUBREHOBEZEHE Lz, ZDRR. —FiE

Figure2. 1 LNA & UNA
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REREENETETCHBEIETCHPVYF RV EENMET T DI EABESHICE T,
ERISTTEDE D > 7c EAI 10 FEFED T (3 62 °C A5 73 °C DEEAICFEL. BKZ
10 °C ROEBRBEHEALIH D ER/ESINTLD, o, MRS _EHREEE
NEWPYFLEYRRERIFESWMERIICHDEWS ZEBbhh o7z, S5I(T, Laursen
53 siRNA DFED(C UNA(Figure 2.1)& WS —E#EpEEEEZE TS K S EE%E
HAEHOETEATDZECKD RIINELFD/ vIT O VHRZRBSEDZ &
NTEBEVWSZEZBELTWVWD Y CDKSIC, AFEFZEEHDLEMZHD—E
DEFERICE EDHDZENFEREINTE TS,

RIS, EERNTOENREZRENT DIZHDERMICDOVNTIEND, KEOEYE LTDE
AREREICDWVWTIEIREBRRIDEH 2 7eh BARDIEAERICK DFRA ICEASHICK D
TETEHED. 2016 FLE. BECIBKEBERRD FDA [CXDERBERT D0 ERFE
REDILRZRIBL LTS, RADKESFEER CRE(CMPh SHEESNRE U
THBESNTUXRS 12 MBERDEFABREZTRENT 272D (CE T I KEDMP/HB M
ZO LS EIREND D, RAROFAI— MERAIK, MPICHEVWTPILTIVRED
BEIVINOBEBRKEBEERICKDIBE T D LICKDBHEZRZNDZ &N
5NTHED, 2-O-MOE & EBCIFEAEDEBEMBEZER THLSNDIRE
SEASNTULB(Figure 2.2), 7o, IRETHRKEBOMEEANEDAKICEHNZ Y VINOE
PEZDAXANDZXABFASHICTE D TULRL S, LNA DFBRETHD cEt BRI EZ
RAWTEKEZO LEEE®SD I ETHEERT 29 V/I\OBDEEEIE® U, #BiZR/\EX
DIAFTNDTZOHDREBZIBP T LV LARBITEONTVNDS °, &S5 (HEFTIFERK

: : {

0=II’-0 Base o0=P-0 Base 0=P-0 Base
s- I;Oj c'>‘ | r:o: | (') I r,_o:1 |
0 X (3) O~ 0 o0
MAROFAI—K~ 2-O-MOE (S)-cEt BNA

Figure2. 2 ZEEEEZEG (CHBA I N DEEMDA]
DS L\EET0 - REAFOAERHEL D & S 2L EMZERIK (CEA S NIKEED ., #BFRPADE
ADE L W E SN TULV/EA AR P RRIBRNDKEDIR DIAAZRET D&\ DT
AEEREETED., BEBESNTULS 8 (Figure 2.3), < Dfth, ZWVERRERE C:AFIFIR
LTWBRBAEDY HY RN FERBEDORIKICBAT AR HITEONTVND, BIZ L,
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BEEOXRIGIC N-PEFILASO NI VEBAULKEE,. 7708 VINOE
7Y —DBFEIRL TWB VYO RAHEA VRICH U, BEEOHEDD 10 5% <
DRAFTNDZ EMNRESNTLDS ? (Figure 2.3)o

z S
E{:::\E?/\/ﬁ OH E:::::::\/ﬁ A0
X S N/\/\/L,O\[ 3 u [ ASO
H

SiRNA )

DHAfEEHSIRNA 5/VL= k- JLASO

NHAc

OH_oH
'&/0 xl/\ JI\/Y\/O{ ASO

3'GalNAc ASO
Figure2. 3 #BREPIXED Tz 8 DIZELEET DB

MR T KB FRBER(C T DD 5D ERRNEERZREN T DEELREMTH D,
RADKBE(SERRNICHEEL TV IREDBERICE > TERICHBRERIT DD &%
BOEERNICH T DEENRERZB LS BIRENH D, KICHRARTERAROF AT
— MERRISKEE D REERDIER R TH D ) VEEEIA DRI TH D . BN R RS %
BLINDOHROEBABBAO—DTH D, Tz, 2 MIKBEICHT DEMEZED
BREROEARZESLY. BRMHEZO LS ED I EANMENTWD, FIZE, 2147
BRI U TP ILFIIEZEBE LSS, KRB BERMMEELET 5, =5(C. Z
DOHESEE EKBED BRERMMEDREC X IEDERENFET D Z & D Monia 5+ Iribarren
SlCK 2 THREEINTULS ™! (Figure 2.4)0

INFETICHRARIZKSC, HBEEESE UTRWSDIOHICE MEIRREZ A,
TRHDBRE TEERRNEREZHAN T21ODBHNRETH D, ULHL. IhF
TOLRERTE. SNSZDDEMZEID R L TERIICHFE T 22 L ERETH 2,
BIZ (. FoaRD 2 (IKEEE(CKH T D7 ILFIVERZEFICERAT D L. PILFILELHSE
&< BB ICDON T O RERMME @ LT 20 BRICIIAEESICKOKBO_SEH
BEDLTEMMBETLUTCLRS ZENREINTLS (Figure 2.4), EFIFXZDREEZ
BEHHEORLGIBREZEALUBECO_EHEBEDRTERICHEEEZSZBVSL
SHMYUYN—ERDESBIBEERRE T DIENTENR ENETIELRFEDE
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HEEDREUZEN ST CRELSADOMBLZNMEZZTLSE DI EHTREIC
B2 HBEERKOBENKDBRICHRDEEZ L, RARTE. ZOLSHBHEE
EUTHILNREASIIFIVEUERICEB L. ERICE—ETZOMNRNBERAEZHE
T UTce BZETE. DILNEAIIIFILEMERMZ R DB O NEN - £LZHHE
EDOVWTOMARBREXRED D,

l% Base %6 Base g(') Base gb Base
(o] O OMe 0 oL~ 0 O~
3 3 3 3
t;2. <5 min t;2 =30 min t;» =60 min t,» > 300 min
4 2 I
NH, 8
§ SN g 0
0=p-0 NN E
o w £
g .2
0 O
g an2n+1 %
o
)
>
© -4

0 2 4 6 8 10
chain length

Figure2. 4 2 {EMID A S B S L BERMMES KU SHRRRE & ORIR

T EEHCTRE—BTERULEAINESILIFIVEUEMEZ OMBED S 5. 45
CEEZIFILEZEITIOHDCOVWTRRAROP I RIZY MNEFEEL, AV
TIXOULAFRPAEZBA LT, —RIC, BEIN _EHRERCSZDHEEREEHOPR
(CBATBEERESVNCOH EBREHDPRIC—DPAEALILAVITXOLAFRES
B U72(ON2), BIC, BEEFMEA ULIIBE OB ZMT 272, HOPRIC=HFR
BALEAVIROLAF RESUIZ(ON3), iz, &L TERULIIBE. BaiH
NEELKBDIEHDESRI LAY RICEALUIEMBL TOREERIRCD I &
NEZSND, TI T, ZOFEZTHE T D 1OHICRERICENPABA LAV IRD
LAFRZEMUIZ(ON4), Flc. BEOMRERICHT 2MMEFHET 572, 5 Kif
([CENEETH D FAM ZF5. 3 RIEO—IEEERICELADPILFILAILNELSIILT
FILVBMERRZFRF DF I YVILEE 10 SEHEM UTZ(ON5), F=E1TIEPILFILAILINE
AILITFILEUERRDEBAIC & > TREESAEDBKENE DK S (CEL LIc DH = %48
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BAEOORKI ST 4 —CE&> T LTc. FOETERINSERLIEAUITIXO LA
FROZEHTTEWZTET D70, 1B#HE RNA EO_SHMBRES LU _EH
BRISDRNDFNS A =5 —DRIEZITE O, FRETIE ONS ZANWTI ITFY
XOLF7—ED—DTHS SVPDE-1 [CXT DERMIEZT ILEUKENC K O FHE L7z,
BREEXTOIHART, INSDZILFILAIILINEA I T F)EKEL S ZBHEDTEM
CIFEFFEES5ZT ., BKEPEBRMES L\ 2 72BN - £L2OMEZHRET S
CENTETH DI ENPSMNCR DT, ZORBICDVWTEHBICERT B7=0(C
MAREAEZEEZNRD IU(CD)DRIEE/NEN S KU AMBER ZRAWC D FEIDZENY S
AL—Y3VELEZETEN. ZEBEOBEICDOVWTORRZITE D,

BT PIFIAUNESINIFIIRERZRFOAVIXILAFROER

BONETP I REZEEEICHVWVRR T« FILEL AV TR O LAF RERKICHERR
MRRAROPIFA Iy "NETH LT, F—ETER UTEE 1-19,1-20, 121, 1-
R HEST 12 ZEVIVESCRMLIVTHHLULE, YOOOXIVPT12 48
@ 2-cyanoethyl N,N-diisopropylchlorophosphoramidite &30 L. =R T | BERES 7,
UH U, TLC ZAWTRIZEBH LTz &EC 3, FHIICR UTRIGIE 3 EIRZE UAEITL
TWBWZ EDMDD o fce ET T, SSICRAIEDHEZEN UIcET B, BIHS 1 6F
BITREDVER Uco COKSBRIBRIISEIRR T « FILELEETOEETHRER
KEEUR, RRE LT, RREOEHDNDILINEAILEICKERE UKD FHERIRE
THRPICWMORIFT. RDICHNZ Tz 1.2 BEDHEIKERBUBEESNTULUER T
BEMNEZ SNDD. TNZERIT DERIEIITE D TULEL, RIREICT, UER 48-88%
TENETZRRAROPISFAM I Y 21, 22,23, 244 BKUV 25 ZRDZEICH
I U7=(Scheme 2.1),
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0

? | NBz
\(LNBZ (-Pr),NP(CI)OCE 2.4 eq MO o
DMTrO N"~O0 DIPEA 4.8eq o
0 CHCl,rt,2h o 1 H
HO O H NC O 0 O Nep
\/\g R \rr!H/ 0
R =Et:1-17 n-Pr:1-18
n-Bu: 1-19 n-Am: 1-20 R=Et:2-1 52%  n-Pr:2-2 48%
n-Oc : 1-21 n-Bu: 2-3 88% n-Am:2-4 58%

n-Oc : 2-5 67%

o)
52. \(L"LH Tmce R= Me Teuce R= n-Bu
, , , 0 N"~0
Oligonucleotides synthesis ] :o: | Tewce R = Et Tamce R= n-Am

H
Terce R = n-Pr T R = n-Oc
% O\/\gN\R r OcCE

Scheme 2.1 PIHARIAZv B ELCAVITXRILAFROER

Table 2. 1 B LAY IO LA F DS

Name Sequence

ON1 5-CGTTTTTTTGC-3"
ON2a-f 5'-CGTTTXTTTGC-3"
ON3a-f 5-CGTTXXXTTGC-3’
ON4a-f 5'-CGXTTXTTXGC-3"
ONS5a-f 5'-(FAM)-ttttttttXt-3"

ON2a, 3a, 4a, S5a: X = Tmce, ON2b, 3b, 4b, Sb: X = Tr«ce, ON2¢, 3¢, 4¢, Sc: X = Tpicg, ON2d,
3d, 4d, 5d: X = Tsucs, ON2e, 3e, 4¢, Se: X = Tamce, ON2{, 3f, 4f, 5f: X = Tocce, FAM: 5- or 6-

carbamoylfluorescein, N: 2’-O-methylnucleosides, T: 2'-O-methylribothymidine, t: thymidine

BRULEEBZILEILAILNEAINIFIVEMZRF ORRAROPISF A LIy
BSUBARORRAROPIF A LDy hEAWT, Table2.1 [CRIBEINEZNZEN
BT, ON2 (FEHDPRIC | 4 PAEMZR DA UIXILAFRTHSD, ON3 BX
U ON4 BULWITNBIERNZ 3 v PAFFS. &t U TERIZEA UIIHE DRED & S1ERTE
TOREEROFEZHET B/, ON3 [XFEHEIC. ON4 (FERZERITTZENZNE
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AUTHB. £fz. ON5 (F 3 TFHFYXOL7—EICHT DERMIEZTHHT D72HD
AUITRXROLAFRTHD., SKKICENXETHD FAM ZRHE. 3 KGNS ZEBD
BRECEMZBEZR DF I VILEE 10 EATH D, £z, ON1 (T2 T 2-OMe EEIRX D
LAY ETERENZIY FO— LAY TH S, BHEICIX Glen research D
UnySupport™ F7z (X dT-CPG ZBL\. Hv U VI RIGD;EMILM & U T 5-benzylthio-
1H-tetrazole(BTT)Z ALV zo SERD &K S ICHILINEA LI ERD - BEPDKDFE
BKKRIBEET DUREMNEZ SN, BHOBANEEH THD & BoONIEA RISHHRE
ZBRED RNA ERFETRVSND 6 DH\5 30 MNERT DI ETRIERSEBAT
B EICHINUI YIDBULZETRSBICKUIFILPZY-PEEZNUILA:LvV)T
WIRY B ETYVERERY 7/ TF I EDIRREZTEVLN DLWTPVEZTPKICEKD
Y10 LZEfTRofctd. PYEZFKD 55 °C [CHIE U 20 RREARREZ TR o Tze =
DIINRL—9—ZRWTP YEZPZRE UK. seppak™ ZRAWCREZRRZTT
RO\, MEZER U, NEMHIEENTUVWEIBE(E¥E HPLC ZRWVWTER B8 %
T o7 ERMDMETESRIE HPLC B KU MS [CK DT o7z,

E=8 FPILFIAIUNESNIFIBERERFOAVIXILAFROD
BRAKMHEDZEAL

E—EIC T KBOBKEZIY NO—ILT 3 & TEFRRNBREZRR TS 208
NHhdZElThnrz, 22T, SAER LA VT LAF ROBRKEIC DL TS
TR o1z, MEBBOBKMENE LT NIEEKEBEERAIRL RO, ODS hSA%ER
LV/Z3¥48 HPLC [C6 (7 2RIFIFE(R)DEND ZEDNEZ S5ND, £I T, B LA
UIXOLAF RORFEHFEZAEL. £7T 2-OMe BEMZEE TER SN TL\D ONI
DRFEFEFE & ON2a-f, ON3a-f, ONda-f DIRFFIFRIDZEZ ROz, BE(E A KRIC 0.03M
M7V EZDOLN\Y I 7%, BRICZELRZRJILZAL. BROEIEZE 40 HH\F
T 40% X CTIREICEL S BT, IER% Table 22 [CXKEHD, Fro. Hitdh(C R, 1E8HIC
BELEZILFIEDORSZER /7205 7% Figure 2.5 [CIRY . BEKEWLC &S, MCE
BEIE KU ECE EEiZEF DAY T XY LA F K(ON2a, ON2b, ON3a, ON3b, ON4a,
ON4b)([EWV\FTNH OMe ERIK D IRIFIFBINKE < 12 072, MCE {84 EtCE {&8f (FBR/K
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HOPILFIEZETIN, BKEDHILNECILEEELTED. INSEDFR
BWIE K> THAEMET LieZ ENNEZ 5N D, Ffcw MCE, EtCE, PrCE 3 & U BuCE
&8 3 4 PARFD ON3a & ON4a, ON3b & ON4b, ON3c & ONde S5 KU ON3d & ON4d
DRFFEFE(F(F & A EEDBRVD I3 U AmCE 88i% H D ON3e & ONde 5 KU OcCE
1E&iZ D ON3f & ON4f TIIRIFISEICIHELRELN RSN, 2D ENS, AN
EAIIIFIVEZN U TRREY 5 UL OERZER TEA LSS, BT S8R+
TOHREERNE LD ITEEMEINREIND, K/, Figure2.5 [CRULIEELS (S, EEFiZ 1
SFiFFD ON2 series TR EAULPILFILEDORS LRFERBEOBICEWVERENR
5Nz,

45.0

40.0 O Re = 0.9395

35.0
A R2 =0.9575

30.0

20.0 e Rz = 0.9737

o :ON2 series, O: ON3 series, A:ON4 series

0 2 4 6 8 10
chain length

Figure2. 5 ZILFILEDR S & REF5E
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Table2. 2 AU TR U LA F K DRIFERH

Name tR (min) AtR (min)
ON1 14.7 —
ON2a 13.9 -0.8
ON2b 14.3 -0.4
ON2c¢ 15.1 0.4
ON2d 15.8 1.2
ON2e 16.7 2.0
ON2f 20.2 5.5
ON3a 13.2 -1.4
ON3b 14.2 -0.5
ON3c 16.2 1.5
ON3d 19.0 4.3
ON3e 23.2 8.5
ON3f 39.0 243
ON4a 13.5 -1.2
ON4b 14.4 -0.3
ON4c 16.2 1.6
ON4d 18.6 4.0
ON4e 21.6 6.9
ON4f 33.1 18.4

BRDBEKMETOINT 1 ODERD7ZH, ZNZNOEMZEALZIILAYRD
MiLogP Z3K&., {R¥FHE & DIBEAZ KOz MiLogP & (& Molinspiration $t(C & > TH
RENLTOITSACKDKRIXDHRKMEDIEIRTH S s BKEDIERE UTE <AL
5N LogP(A D5/ —ILIKDEFE)ZFRT DD TOTSATHD, 12,000 &L
FOERBT —HZEIC 35 OEABEE N FRKKREESPEGELEAZERLIC 185
DEAIEED T STXY R T =9 ZEH L. ANSNTeDFEINSDEAEHE THE
T dTEICEKD LogP DBZHEET D, S0 TNETNDEMZROXI LAY RIC
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DWT MiLogP ZEBH U, AUTX U LAF REOBKEZTHET D & & Uiz, ML
T Figure 2.6 [CEH U7z MiLogP DfEZRT . ON1 DERKMEIE 2-OMe UIRFZIIY
M MiLogP &£[B—TdH 23 & L. ON2a H'5 ON2f DERKIE(E 2°-0-MCE UMF I UH
5 2-0-0cCE UMF I I VD MiLogP £B—THD & UTzo RIT. BRAKEDZEILICDL)
TERZTRSLEDHIC ON2a 'S5 ON2f FTOZAVITXOVLAFRE ON1 &D
MiLogP DZE(AMiLogP)ZK &7, 1E8i%Z 3 4 FifFD ON3 ¥ ON4 DIFEIC DL TIE,
R&7z AMiLogP DfE%Z 3159 D & TEHKMEDZE b ZEENL Uiz, B L7z AMiLogP
DEZAVWTERCE AU ITXO LA F KD AMiLogP., e (CIRIFF[EM o720 >
D 7%ZLUT D Figure 2.7 [CR T o BIICHRAL TR U7z ON3f ZBRUVLN T, BHE U7z AMiLogP &
REFEORBICIEDEREN DD ENRSNTZ. LEDBRID. ZILFILAIIINE
IV T FILEUERRIERMDHO ST/ S PEY. IEFZEZ DI ECIDAVTXOLAF
REFEDBKEZRELL LI DI ENESH(CR DTz, Fio, BAKMEDIBIZEDO—D
T&H 3 MiLogP ERFFFEIDREICEFVVERND O LEBRNES 5 [CERKMEZ FRITIEET
HBZEDS, ZILFILAIINEAIIIFIVEMEMZR DA IRV LA F REKBEE
ERE UTHRT 2. BRBEKECTHANT DI ENTEDITREINREINT

R MiLogP
Hun un Me -1.40
Ho o Ho o Et -1.02
o o Pr -0.52
H
HO OM HO O N Bu 0.04
e \/\n« “R
MiLogP -0.78 o Am 0.55
Oc 2.06

Figure2. 6 XD LAY KD MiLogP

46



40.0 ® < ON3f

35.0

30.0

25.0
R2 = 0.9598

20.0

tR (min)

15.0
10.0
5.0

0.0
-2 0 2 4 6 8 10

AMiLogP

Figure2. 7 AMiLogP & {R¥EFRFREIDEIR

FOET PILFIAINESNIFIBERERFOAVIXILAFROD
RHZPHNLEMOFTE

EZETERLIEAVITXOLAF KROS5, ON1, ON2a-f, ON3a-f S5 KU ONda-f
ZFRWTIBHEE RNA(S -tGCAAAAAAACG-3)IC XS 2 — EBEREEEE (1) DRIEZT
Bofe, AIEICAVWDEEROBERIE 10mM U VEE/Cy 2 7 (pH 7.0), 100 mM NacCl, 0.1
mM EDTA & U, AV IXOLAFRDBEE 2 M & UTe, oo BRIEE 3 @Y
DITR DTz BREUTD table2.3 [CRT o RT\ PRIC—HPHERIZEA L7z ON2 (T
DWT. TnDZE{t% ON1 B UTe, T, DIENE > EHRELKZEL LD BuCE &
BiZRED ON2d THHD. £7T 2-OMe BEiIRX U LA F R TEBR SN TL\D ON1 &R
LT10°C ERUTe DVWT I OEEDKRED 27D (& MCE EEiZRD ON2a X
" AmCE 88iZ D ON2e THND. MCE Tl 0.7 °C £F. AmCE TlE 0.7 °C BT L
oo Flz. RHDEIEL OcCE ERIZRFD ON2f Tl 0.6 °C {&ET U7z, EtCE {ERfi%Z s
D ON2b & & U PrCE {ERfiZ D ON2¢e TIEZNZEN 0.1°C 5KV 0.2°C LR UTeo R
(C. PRIC 3 7yPMER TEA L ON3 [CDWVWTEEKIC ON1 &R UTE, T, DELE
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ZIERIDEE TEI o7z ATw/mod. ZLHERT D&, OcCE ERiZRFD ONf A ROLLEM
NDFESHKEL, 1 BEHID 08 CETITBZENDH e DULT. MCE 1B
ZFFD ON3a b\ | {BE&H 72D 0.5 °C D T, LREER U7, K. ECE {EEH. PrCEE
Bfi. BuCE &8 & & U AmCE 1&&f%Z 5D ON3b-e Tl 0.1-0.3°C D 7, LR ZER U7,
5T, EBEZEBZRIT T 3 4 P8 A U7z ONda-f TIE. OcCE BEiIZHRFD ON4f LI
DETCDOAYITIXILAFRT ILHBLERLU. BHRUICETOEERICE T 1 1B8db7C
DD 1.Z1kIF 0.3 - 0.5 °C OEEAICBR >, BECXBTHRSESIN TV 21IICBE
B7ILFIVEZBALLBEE U SEE/KRLE 2-0-ZILFILAILINEAIILIFILE
ZEBAULGEED 1 BEBHIDD T, B b Z bR U TS 7 %R 9 (Figure 2.8a, 8b)o &
ST7EDARARTERUIEZILFILADILNESIIL T FILEMERR ZR DA TX O LA
FREBEZIFIEZEALUBEEHBRUTERICCEHORERZELSET
WEBWZ EDNDDoTc, B—EITHEANZELS(C. ZEHEMBREE P Y FEYRTERE
DOEICFBREANHD. BELZ 10°C EEOEBREEHRENFET D, AARICENT
B U7 ILFILAILINEA LI FILBUERD T, (L5 X DFEIRATHD 1 Eidb
D 0.8°C THRIENS, INSDERME 7 VF LY RERICHEEZSZDEEZE
HEEMOE b ES|ERI IRV EL I NS,

S S 4
5 5,
4 -4
s , ) i - . Y
ZILFIEOER 2R SHZTRFH
Figure2. 8a P JLFILEDRE & ATw/mod. Figure2. 8b ERIDHEHE & ATw/mod.
(O:2’-0-alkylcarbamoylethyl 0:2"-O-alkyl (O:2’-0O-alkylcarbamoylethyl 0:2"-O-alkyl
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Table2. 3 BREAULEA VIR O LAFRD T B K AT /mod. DfE

Name T (°C) ATm(ATm /mod.) (°C)
ON1 54.4£0.2 O
ON2a 55.1£0.1 0.7 (0.7)
ON2b 54.5+£0.1 0.1 (0.1)
ON2¢ 54.6 £0.1 0.2 (0.2)
ON2d 554+£0.2 1.0 (1.0)
ON2e 53.7£0.1 -0.7 (-0.7)
ON2f 53.8£0.1 -0.6 (-0.6)
ON3a 55.8£0.1 1.4 (0.5)
ON3b 55.1+£0.3 0.7 (0.2)
ON3c¢ 55.2+£0.0 0.8 (0.3)
ON3d 54.6 £0.1 0.2 (0.1)
ON3e 549 £0.1 0.5 (0.2)
ON3f 52.1£0.1 -2.3 (-0.8)
ON4a 55.8£0.1 1.4 (0.5)
ON4b 55.6 £0.1 1.2 (0.4)
ON4c 55.8+£0.2 1.4 (0.5)
ON4d 554+03 1.0 (0.3)
ON4e 55.2+£0.2 0.8 (0.3)
ON4f 53.1£0.0 -1.3 (-0.4)

BT, —EMHER T IRODIEBET VY I E—Z(L, BETY FOE—-ZbH K
EEX T 2BBAIRILF—ZICDOWTHEZTHR D/, I\ van’t Hoff plot AT
DLWTERIAT 2, INSD/INS X—F—DRBIICEUTOREFRANKDILDZ ENHSN
TWB, 2L BEI VI E-ZELERETIY FOE-ZELIFBREICLST—ET
HBDERELTND,

AG® = AH® — TAS® - (1)
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N [BEEBR BIUORIGDBEEHK,ZAVWTUTOLSICEETER S,
AG° = —RTInK, - (2)
HfEZ cON. Z&E#H%Z dsON £EK EE, G UTc ON & cON DBFHHEZAK (G LT
DESBFERISTH Do
ON + cON « dsON
UTTRAFEXDREZ[X|TRT EMNRI D FEHICELTVWDEEDRBEEZ o
[ON]E KU [cON]DMEBRE D%, & I NIE. FHEIRFDOBETEHK, (FUTOXTHRE

Do

2a

K,=—
¢ co(1— a)?

-~ (3)

K = 4
a — CO
nERQR)ED
4
AG° = —RT,, In—
Co
nEX s
Co
AH® — T,,AS° = RT,, lnz
ZRLT

L_ R c 45

T. AH° " 4 e
INED, BEZRSET LZAEL., fME(C 7' EE#(C In(c,/4)ZBR>T7OY
FBDIETZDEEBS IR SHNZINS A=Y —FERETED, KARICENT
(ERAUTXOLAF ROMEGREDFIN 20 pM [CRDES [CHBULEVRY—ZY
D 2%ZEBR L. I\y 7 7 ZAWTIBRERIT D2 E TREDERS 7 DOY Y TILZH
BEUCEHMBEEAEZTR 2. BV TILOEEF 95 CICHIFDRAEDL
FORDIz, BEEFE—DDAVIXOLAFRIEHLTIETDTE>%, Rie. JUE
TEHR (X R=1.986[cal K' mol']& UTzo
E5(C, BHBINSO A= —ZERDDFEE UTIE. van’t Hoff plot EDMIC curve
fitting ([C KD ENMSNTWND, FLRDKQ2)3)KD

o (4)
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a
AG° = —RTIn————
nco(l —a)?

Thd, IN=FEIT DL

AG®
co(1— a)? 46° eRT
—0( ) =eRT(:>a2—2<1+—>a+1=0
2a Co

ERBIHE, INZaDZRABRE UTHRWT

46° 460/ AG°
eRT eRT [ eRT
a=1+ - +2

Bhohd, =51, (HREKDAG = AH° — TASSTHID T, TNERALT
e%(ATHO - ASO) e%(ATHO - ASO) <e}12(ATI-IO - ASO) )
+2

a=1+ -
Co Co

Co

DEXSIC. aZTORMTERI ZENTE D, TwBIETIE, =4pM TH D BE5SNTE T
BBIRICX U CAH EASZ D4 v T4 VT T D ETRNZN/INS X —H —DIBZRE
FTRIEMNTED, UH\U. 0V T o VIZTRIOLEDICIEBONT T, 8hiRZIER
It 2RELDH D, I T, RAKRTIEA VY —RL—Y 3 V& Savitzky-Golay 3E(C K
BRAL—IVITDHE. BENIET—FDLET 10%6DBEZRANTN—RS 1 VZEER L.
INZAWT I BIROEREZITE o, BH. —AEHB KV ZREKEDOEERHE
SFREZMICELST—ETHDERE UL,

ON1, ON2a-f, ON3a-f & X U ONda-f & 18#8H RNA ZRAWTHIE U7c ZSEHEB KR
DIVIIE—Z{LAH, TV cOE—ZASKRUFITREBBIRILF—ZLAG;,°D
BIERBRZLITD Table 2.4 [CRT . £ ZNTNDAETRDZINS X —5—(CEF
LT, t&8(C AH, #t#h(C AS Z& o795 T % Figure 2.9 [CIRT, 578K D,. AHD
ZEICKDRNFNLREMEDELZE AS DRI EHEI I VY E—TIY hOE—#
{&(enthalpy-entropy compensation)\f2E CTWBZ EHNREBEND, DK S BIBRIGE
EDREEVKDOHEZS5ND, FIZIE. HIEEBMHIDNIE B> TELIZE. B
E 9 SEMEER LT COBRKMEEERNI RS0, —EHZHK T DRCHBFHEEAE
BERZELED IR ENEZSND, i, ZEHEMEFOIEERRBEDKFIRE(ICH
%52, ZEBEEAFCERINVEESNZ KD FOBROENIVIILIE—ETY
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ROE—DZEICFESELTWDIREEEH D, LH L. BALETZILFILEONESTE
PO —VEI VY ILE— TV AOE—DZE{t & DR CBEERER(FR SN
WEBHS5, INSOEBOERIMEESHICEAT S EICX>TIVIILE—TIY RO
E—@ENRETLDEBOND,

-180 -180

-200 -200
= o
T 220 e L -220
)
£ £
T ] 8
S, 240 s = -240
E I y« .E)
2 £
£ ¥ g
2 - o
S -260 % S =0-0505 g -260 R? = 0.9986
" 2

-280 -280

-300 -300

-110 -100 -90 -80 =70 -110 -100 -90 -80 -70
AH (van’t Hoff) [kcal mol-'] AH (curve fitting) [kcal mol-']

Figure 2.9 van’t Hoff 35(Z)$ K U curve fitting 5(B) TRIE L7z AH & AS

RIC, ZDDOFETAELRE AH B KT AS DIEZE LB UTo 18I van’t Hoff plot 3%
TRIE LTINS X—5 —, §it#h(C curve fitting SETRIE LIS A—=H—%FE>TTS
D% Figure 2.10 [CTRF o —A&IC. curve fitting 3&Z&BVLTRIE LizEhR9/(S X —5
—DAIRERENKELBRDMEBICH DI ENMENTWND s Curve fitting ;5%
WTRHER/INS A=Y —ZRET DOHICEF. BESNE T, BIRZERLTIHEN
HBZEFFTRUTc, InlE, BLDREICH T2 UV RIROZLEIFRECHKS T —
ETHD R—=RS5 4 VDORRAEBATIEETH D EWSFHRICKDII> TS, LML
BHS, ERICIEZBEHO—AREIRECH (T2 UV RINDELE(E, SBREICKEFET D
IBEBODRY v F Y TREREICKDE L TWD o, ISELD 7 (SFTR AR
BEDH Do Kierzek S(d. curve fitting A TR SNTZ/NS X —4 —& van’t Hoff 35T
SNEINSI A=Y —EDREIICIE 15%REDRENMELDIEZRELTVNS B, 2
T, AARCEVWTROTZINSXA—5 —BDREZKRDLEZ S, 198D 14BTZD
RE (X 15%LANTUE o720 15%UARICIRE SBH T2 SHEDT—FICDVTE, HIZ
(FLLT D Figure2.11 [CRY K3 (CEHRBEIHD T, BFRDELNAREA T curve fitting (C KD
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MRENAKESKBTLE OO THBEEZS5ND,

AH (curve fitting) [kcal mol']

normalized intensity

-70 -180
re -200
-80 - O =
4
e T -220
) <]
®
g O
-90 /*%H = 240
£
S *é%;: e -260
% 3
-100 -~
4
-280
110 -300
-110 -100 -90 -80 -70 -300 -280 -260 -240 -220 -180
AH (van’t Hoff) [kcal mol'] AS (van’t Hoff) [cal mol'! K]
Figure 2.10 ZNZENDHETKD T AH XU AS D1ERES
1.0 :
0.8 |- -
0.6 |- -
0.4} .
0.2 B
0.0 -
260 280 300 320 340 360 380
temperatura[K]

Figure 2.11 SREBDINICELD T 1 vT 1 VIRDIRE

RRAE R T vT VIR FREE
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Table 2.4 BITE L7 AHZ2H9/ NS X —5 —DIE(AH, AS)

Name AH [kcal mol™] AS [cal mol' K]
van’t Hoff plot  curve fitting % of difference ~ van’t Hoff plot curve fitting % of difference

ON1 -848+14 -83.6+0.9 1.41 -229.7+4.8 -229.0£2.9 0.32
ON2a -83.5+£2.9 -89.8+£29 7.47 -227.4 +8.7 -246.2 + 8.8 8.23
ON2b -85.0+34 -83.9+2.2 1.21 -231.4+10.5 -229.5+£6.7 0.82
ON2c -91.5+55 -80.8 £2.0 11.73 -251.3+16.8 -219.9+6.2 12.51
ON2d -89.0 4.7 -80.6 £ 0.9 9.46 -243.9+ 142 -218.5+2.8 10.40
ON2e -81.1£0.9 -79.3+£0.7 2.26 -220.3+2.9 -215.9+2.1 1.98
ON2f -87.2+1.3 932+ 1.6 5.97 -240.2+3.3 -257.7+£4.9 6.81
ON3a -94.1£9.0 -95.243.3 1.17 -260.5 +28.2 -262.6 £10.2 0.80
ON3b -83.0+£9.2 -85.8+4.8 3.36 -225.6 +28.8 -2342+14.8 3.81
ON3c -81.9+4.1 -97.3+2.1 18.70 -222.8+13.2 -269.1+6.5 20.78
ON3d -83.3+3.0 -98.9+3.9 18.71 -229.1+9.1 2745+124 19.79
ON3e -79.5+8.0 -96.1£2.8 20.92 -216.0 +£25.1 -265.6 8.5 22.96
ON3f -944+14 -92.9+1.1 1.56 -263.4+3.5 -258.4+3.6 1.91
ON4a -80.8 £ 6.1 -97.4+34 20.61 -219.4+19.2 -269.0 = 10.7 22.57
ON4b -90.4+24 -82.9+24 8.29 -249.3 +7.7 -225.8+7.5 9.43
ON4c -80.4+49 -98.5+29 22.52 -217.9+15.6 -272.5+£8.9 25.06
ON4d -88.2+0.5 -88.5+6.3 0.29 -242.1+£0.6 -242.7+19.9 0.25
ON4e -87.3+5.8 -99.4+2.1 13.86 -239.9+18.3 -2749+6.5 14.58
ON4f -87.9+£5.0 -92.7+0.1 5.47 -2442+15.9 -256.6 £0.3 5.07
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Table 2.4 AIFE L7=BHZEY)CS X —5 —DIB(AGs7)

Name AG37 [keal mol'] AAG37/mod.
van’t Hoff plot curve fitting % of difference van’t Hoff plot

ON1 -13.1+0.1 -12.5+£0.0 7.17 -
ON2a -13.0+0.2 -13.4=+0.1 3.37 0.5
ON2b -13.2+0.2 -12.8 0.1 3.30 0.3
ON2c -13.6+0.3 -12.6 £0.0 7.26 -0.1
ON2d -13.4+0.3 -12.8+£0.0 4.14 0.2
ON2e -12.8 £ 0.1 -12.3£0.0 3.78 0.7
ON2f -12.7+0.3 -13.2+0.1 1.17 0.4
ON3a -13.3+0.3 -13.8 £ 0.1 3.40 0.1
ON3b -13.1+0.2 -13.2+£0.2 0.98 0.1
ON3c -12.8 £ 0.1 -13.8 £ 0.1 7.54 0.2
ON3d -122+0.3 -13.7+0.1 12.47 0.4
ON3e -125+0.2 -13.7+0.1 9.98 0.3
ON3f -12.7+0.3 -12.8+£0.0 0.68 0.3
ON4a -12.7+£0.2 -14.0£0.1 10.12 0.3
ON4b -13.1+£0.1 -12.9+0.1 1.60 0.1
ON4c -12.8 £ 0.1 -14.0£0.2 9.12 0.2
ON4d -13.2+0.3 -13.2+0.1 0.46 0.1
ON4e -12.9+0.1 -14.1+£0.2 9.67 0.2
ON4f -12.1+0.1 -13.1+£0.0 7.96 0.5
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S 5IC, van’t Hoff JAZAUVTROZ AGy [CDWT, FEAUITI XU LAF KD ON1
NS DZE{bZEKDTco Table 2.4 [CRT KD (S, ON2e LADETTAAGy; >0 THDZ
EDS. 37°CIEEFRIFHORERBFALREILT D LA DH O/, LHL. &K
TH 1 BERDD 0.5 keal BEDARLEILTH D, 2-OMe RNA &18#8H RNA TEA
DIOXOLAFROKRESH 1 mer BT B E AGy (FFT 1.9 £ 0.7 keal BILT D&
ZEZ3ED, _EHORERICSZDIRERFTRITINSVWEEZRD,

58
57
56
55
54

53

T(5tE18) (°C)

52

51

50
50 51 52 53 54 55 56 57 58

T.(2RHE) (°C)

Figure 2.12 T, DT E{BEERUE (O:van’t hoff plot, x: curve fitting)

Rlc, BEEUILBNZHINSX—Y—DEZRVT I Z5t8 Uic. 9XELD
AH® AH®

T = = (4
m Rln%’+AS° —27.44 + AS° (4)

THINE, KDIENSA—Y—DEZRATDIZET I ZFEIT DI ENTE D,
T8I 7., DFERAME. #H8h(C van’t Hoff SEH KU curve fitting FADZNZN TROIZEND
FHNSAX =Y —DEZRANWTEL U T DfEZE 272 J 5 7% Figure 2.12 7R,
Ffo. BABESHBEDREN 3 °C LADEAZI L—CBEBLTHD. DTS2
MNSBESHREL SIS, van't Hoff IETRODIE/INSA—H—Z2ANTEE LU | DOEZE
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BRLT. StEBEEANBEDIRZE(F 3°C LLATEH o7zo Curve fitting FATRDIZ/INS X —
Y —ZERULADGREE EMBEDREFNSH o7 INE T. DERAEZRD
BIEOICERLE ThBIRZRVWT I r v T« VI ZRTEBO IO TH D EEZS5ND,
F/c. van't Hoff ETROTZ/INS A =5 —ZEALIIHE. RUMEBEKXD EETELLRE
HoNn3MEAMNASHI(CE DT,

Table2. 5 BNZFH/ S X =5 —DEZARVWTEL U TwiB

caled T (°C) calcd T (°C)
Name real T (°C)
with plot with fitting

ON2a 55.1 54.5 54.9
ON2b 54.5 55.1 53.6
ON2c 54.6 55.2 53.5
ON2d 55.4 54.8 54.4
ON2e 53.7 54.2 52.6
ON2f 53.8 54.0 53.6
ON3a 55.8 53.8 55.2
ON3b 55.1 55.0 54.9
ON3c 55.2 54.3 54.9
ON3d 54.6 51.5 54.3
ON3e 54.9 53.3 54.8
ON3f 52.1 51.5 52.0
ON4a 55.8 54.0 55.5
ON4b 55.6 53.7 54.4
ON4c 55.8 54.6 55.3
ON4d 55.4 54.3 54.5
ON4e 55.2 53.3 55.5
ON4f 53.1 50.3 53.1
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ERE FPIFIAINESNIFIBERERFOAVIXILAFROD
BRIt

RIS PILFILAIIVINEAS I I FIVBMEMZIRF DA U T XU LA F K OKEED BREER
(X T DERMMEZTHE Lz, E FMPICEVWTIFEDOPRASYIMTDIIVRXIX O L
P—EXDBHRIE EDDIF IKREDSIBCYIMIL TN 33 TFYRXIL7—EDE
HHNBNC EDMENTNBED S\ AR TEF I TFYXILFP—ED—DTHDR
R—=IONRJ ©AIRRARIIRT S —(SVPDE-)EEEHRE UTHWE, 5Kik%E FAM (C
K D ENERFLTZ ON5a-f Z/)\w 7 7P T SVPDE-1 ERESHE, TERA ) IRKEXR
DREFELZET IBRKENC K DEHE LTz, S5IC. XFED 50%% T2 RZDRIE
DEROEEEIRZAVT, EAUIXOLAFROFERR 1, Z8E Ulc, Ric.
MCE {E8fiZ#D ONSa D¥FHAICKH T D2EA VT XU LA F ROFFEADLL relative
t, BEE U ZDIER%Z Figure2.13 [CRT, £Y. EtCE EBEIZHD ONSb KU
PrCE {E8Z 5D ON5c D¥FHAIE ON5a £ (FEAEZED ST, LWINH 10 DIRETH
Dfce ZNITXF L. BuCE BEiZ D ON5d 5 KU AmCE {BBfiZ D ONSe TlIHKZ
15D 15 DMCER Uz, 52, KDDEEL) OcCE ERIZ R D ONSf T(EHREAN
BELZF2ED 20 DETERLUE, 2D &(F. 2 uNBEELETIILFILEL D EIEL
BB ICON T BERMENQ LT D EVWSBEDHNRIC—KT D720, HILINE
TV IFIIBBHZN U TP ILFILEZEALILRE TS e EBRMMEICIED
BN H D) ELWSHBHZELL TWRWZ EANRBENE, £z, MCE E8f3%EL
EXERICEAEINTWVS 2-0-MOE EEiE LB L TH 3 BEESLVKEED BRI
ZRO>TVWBDZENBEICBESNTED " FARTER LT ILFILAILINEL I
IFIVEMKEEEVWINEERICMA S BFHFECEVVKEBORERMEZRE>TLD
ZENTREEINT,
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Figure2. 13 SR LIZA U I XD LA F R OKEE 7 fREE R I

FRNE PIFILAINESILIFIEEHRZR OAVIXOILAFRD
CD AIE

BWT, PILFILAIIIESILIFIVEDO _SHEBENOTEZTHH T 576, CD
AR RIVDBRIEZTR o1z, BIEE. BRLLETZILFILAILINEA LI FILEYEERD
PTHO>EDHD IS OcCE EEIZIFD ON2f, ONIf B XUV ON4f &, HoEHB/NELY

2

N

ON1 3°-(2'OMe)-CGTTTTTTTGC-5"
5-rGCAAAAAAACG-3’

> m
-g [~
a V ON2a 3-(20Me)-CGTTTT,,cc TTTGC-5"
O 5-rGCAAA A AAACG-3’
ON2f 3'-(20Me)-CGTTT T c: TTTGC-5"
5-rGCAAA A AAACG-3’
-2

200 220 240 260 280 300 320
Wavelength (nm)

Figure2. 14 ON1, ON2a & KU ON2f D CD AR k)L
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MCE {&8iZ D ON2a, ON3a 5 & U ONda, & KUMBHTE RNA ZAL\. T, 8E (S
2Ny D 7 ERBRDEMH T 25 °C TR 2Tz, S5(T. B E LT 2'-OMe (BRI D H %
KD ON1 &18#H#H RNA THAIELUTc, #¥®(C. ON1, ON2a XU ON2f DIER%
Figure 2.14 [CTRT o ON1(EHR). ON2a(FRHR)HB KU ON2(FHR) (FLV I NEH 260 nm i
DEDIY ~YE210mm fHAEOED I Y hYZERD A IS B ABS([CRHHE CD R
RO B ZERUIE, 2D ED D, EBEiZZPRIC 1 7PAEAULHZEICEWT _EH#HE
BICREREMEHONT, ABRSTABEZHE T DI ENDD o7, L\ T PR
(3 7 P& U TIBRZFFD ON3a 5 KU ON3f DIER % Figure 2.15 (LT, 1E8i% 3
SPMERTEALLBETH. 1| 7PABALUZE EBKIC 260 nm fHEDIEDI Y ~
VE20mm fHEDED Y fVYARSN, 2ANIICIEABRSBABEZR > TS
ENREEINTE, 7. ON2a E LB LU T ON3a(TRR) TIEANRD MLEENE FI&8 L
oo CD AR MILOBE [FBEUN CEEDREMRICKFT D EEZ SN, PILFIL
AIVKEA I T FILEUEMZER L TBAT I EFTEEHD A BOSBABEZX
DEENSEINRIHDTRMNEZ S5ND. Ko, 220nm H S 240 nm {HADIER
CEED R SN CDRFZOZECN _EHDBAANBEEDELICKDEHDIBRDH.
BASNEZILFILEDNRD S2ASHDBEICEDEDHBOMNCDODVWTIEEL

2

A

ON1 3°-(2'OMe)-CGTTTTTTTGC-5"
5-rGCAAAAAAACG-3’

CD (mdeg)

M ONB3a 3"-(2'0Me)-CGTTTce Tyoe Twce TTGC-5°
5rGCAA A A A AACG-3

0N3f 3,-(2,OMe)-CGT—I—I-OCCETOCCETOCCET-]-GC-SI
5-rGCAA A A A AACG-3

200 220 240 260 280 300 320
Wavelength (nm)

Figure2. 15 ON1, ON3a 5 KU ON3f D CD AR <L
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ECTERT B,
RE(C. NEfIC 3 7FIDERIZEIE D ONda H KU ON4f DBIFEFER % Figure 2.16 I

N9, CNETEBRIC, NEREICEEILIEIBETH A BIOSBABEENZZ &N
RENTc, BKRNCEIC, HoEHDEIEU OcCE EEIZIFD ONA(BIR)DANRY
NILERE D ON2f ¥ ON3f & HEER LU TR I N, 2'-OMe {ERiZRF D ON1 & [BFDRE

E=RUTc,

2
ON1 3°-(2'0OMe)-CGTTTTTTTGC-5
5-rGCAAAAAAACG-3
a ON4a 3-(2'0Me)-CGT e TTTyee TT TiyeeGC-57
O 5-tGC A AA A AA A CG-3
0N4f 3,‘(2,OMe)'CGTOCCETTroCCETTroCCEGC‘S’
5-rGC A AA A AA A CG-3
-2
200 220 240 260 280 300 320

Wavelength (nm)

Figure2. 16 ON1, ON4a & KU ON4f D CD AR k)L
LI EDIERKL D, SAEK LI ILFILAILINEL LI F )L EUEENZ 15 DI (S
_EHENROBECEIRERFEZRIFEST. 2ARELTE A BISBABEZHET
B EDDD DT, Lesnik 5(F. / ZIED K SBHSSVMERIZEEEA LILIHEI(C
(ECD ARV MILBET R EEZRELTED 2. SODBRE (FRBD1EETH B,
ZZ T KDFHBICERMMNHATORMMBEEERT BT, ELEITIX AMBER ZMH
WD FEINFESTEZITR OS2 & & LT,

FHH AMBER ZRAWEZPILFILAILINESIL I FIVEUER D —E#BE
DAl

PILFILAILNEASIIIFILVEERO _SEBEOLEUNDEEZERIT D7D
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[C. AMBER ZAAWEDFEAEY T 2L —YaVaEfTR Tz ¥YZaL—Y 3 V(T
BOLEHEODBEBBAVIXROLAFROINS A=Y —DERB L VHERTIOY
S LADIERIFHBAREDIEARERE BhAICIKRB Uz, STEDER. —E2#HECT OMmRIFHH
5 3mer BEF ZEEMREIC S DRENARELLETND O, EELBT—IHESNIC
<L\, ZZ T, EMO_BEEE\NDFEZTHET D72 DESIE LTI, HOPRR
R 3 7 P&l TIERI%ZETFD ON3a B LU ONF ZAWD Z & & U,

FUSHICAERIBASNIZAYITRXY LAF ROFEIBIULABEDEIC DL TREAN
oo KEEREER D S/ — RIRDIABL RIS/ \w H U VT IR (EN., EMR I AESEZED
18371, BEICKEET D7 OICEOIERAIMEA (Pseudorotation phase angle)h'k < FALVS
Nd, IN(d Figure 2.17 [CRT KSIC, ¥EEE 5 BIRD 5 DDRUNABZ vo, vi, v, V3, Va
& Ul Figure 217 PORICE D EHREIND, BEEDIEEBTIFIEIC N B (0°FhHm)BCEEL S
BI(180°fhD)EEZZ <IRZD Z EAMENTE D, BEURI D LAY ROFEIBIIATE
FE(S 2 (KB E S IREIBDIARFEICEK D N BIEEANER > TWLWD, Ffe. 2 fIlCH L
TIEMZENZEIBEFIERRFEDERICE > TIXDROHDKRELRBRD ZEHMSNT
W3d,

24 EIE TR Z) =] sﬁ B
Pseudorotation phase angle (P) O V40V ase
o — arctan . (VatVi)-(vatvo v g—‘\vz v
2V,(sin36°+sin72°) 3
N
0° Base Base
\N(/ D —— O,
270° P 90° |
NZEY SEY
180° ABIZSES5BAP BREZ&E5tEAP

Figure2. 17 #ROER(BA & BIEID/\y AU VT

APFE TIE 2 (IKBEICTT B P ILFILHILINEA LI F )L EHERRHWESRIL AT EEA
5 Z38E%5ERI D10, ON3a HEK U ON3f S 1B#f#SE RNA & D _EBHBEEKS



P 200ns ISEO>TYZTaAL—Y3 VUL 1 psBICEX I LAY ROBRLERNIEA %S
Nizo LT TR, BEESHIIEENES., BENBIES (& Figure 2.18 [CRULIEHD
W%,
BENES1(2(3(4(5/6|7/8|9[10/11
5-(2'0OMe)- C |G
3-r- G|C

22(21(20
BENMES 1 2 34 56 7 8 910

Figure 2.18 StERDIEENH JIEERBOF /N VT

9. HOPRIC 3 EPMERE L T MCE EEiZHD ON3a OFEERILAEEIC DL\ TH
Niz&Z 3, 2-OMe BfiZRDE 4 18E. FIBE LB U T, MCEBEIZRDE S
IBENSE 7IBETERROEGABANTIIL T 1 2EEBIN UL, BIRIC, BEKEN
RS THD O3 -endo BDFEEEEZEN > TV D HREEIS (FR KT 2%2E B0 LT,
NI 2 (LICEBASNTIEME E RBSIEEEBOIIARFKDIBNICIDHD EBHONS,
Fic. HOPRIT 3 BPMERE L T OcCE BEfiZR D ON3f [C DLW THERDIERZR L
fco 2D ELD, RARTHEELZZILFILAILINEA LT FIUEERE. 2-OMe &
BB LT, KDEIHIVRA -3 V% N BICREILT DI EA DO >Te, LD
U. SNSOZEbIEZEFELEOEERH S ENIE CD AR MMLOELREICELD
BESASNBWIEBO TNSBELTH D ZEHBEDBEANDFEFT ARV & HIkT
UTco ¥ T —% [FEERIRICEH T Do

HLTBR DIEEIEM TOIFEECDVWTERYT DO IGER/ (S A= —,
BENE/INSX =Y —BLUVSRBAINS A=Y —ZRDIAGER/I S A =5 —EFXF
BOBENOEMPOERZETHET 27HDINS X =5 —THD. xy,z BHBNDEANL
(ZNZ 1 Shear, Stretch, Stagger) & x,y,z #8& D D [BJER(Z 21 Buckle, Propeller, Opening)
N572d, Fie. BERRE/ISX—9 —(JMEENBLOEMPEEERT HDTH D,
IBEN/INS X =Y —ERIUEME T 6 B D(ZFNZEN Shift, Slide, Rize, Tilt, Roll, Twist)o
SEBAINSIA=F—EFXDBANBSEBABEIC DLW TDBRESZAD/INSAX—5—
TH O IEEX/ (S X =5 —PIBEXE/ (S X —% — BRI 6 B B (X-displacement,
Y-displacement, Helical Rise, Inclination, Tip, Helical Twist)e <115 &%E/\S X —4 — D
BB JUOERICAUE S NTME% Figure 2.19 B KU Figure 2.20 [CE & &7z 181, Fealk U
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fe&LSIC, MRHEZEEHMRREICKDEEZR(TPITVZH, W DHDINSAX—5—
TIREOPRMAE LR LU TKESERDBEZIRN> TVD DO D, COFEZEHR
HT, IBE/I S A =5 —TEE 4 BEWH S5 S IBEME T, BEMB/(SX—5—
ESTEAINS A=Y —THEENEES 3(F 3 BEN & F 4 BENO/M)H SIEEXH
ES (E 8 IBEXNEE I IBEXNDE)F TZALD Z & (T U7z (Figure 2.21),

Table 2.6 EX U LAY RORLERAEAE /Ny HUVD

Name | IBEEFS | BOENMEAC) | C3-endo(%) | C4-exo(%) | C2'-exo(%)
ON3a 4 10.4 +£8.0 90.3 0.1 9.6
5 11.4 £8.1 92.0 0.1 7.9
6 11.2 £8.0 91.9 0.1 8.1
7 11.4 £8.0 92.0 0.1 7.9
8 10.8 + 8.1 91.0 0.1 8.9
ON3f 4 10.4 +£8.0 90.4 0.1 9.5
5 11.8 £8.2 92.4 0.2 7.4
6 11.4 £8.1 91.8 0.1 8.1
7 11.2 £8.1 91.6 0.1 8.3
8 10.8 + 8.1 90.9 0.1 9.0
RE(N)ES 4|56 |7
5"-(2'OMe)- TIX|X|[x|T -3
3-r- A|lA|A A A T
19 |18 |17 |16 |15
EENEES 3 4 5 6 7 8

Figure 2.21 B#ATICALVZIEEXS
BINSA—=H—ZHBUTz&E TS, ON3a & ON3f TRELKEENRSNI/INSA—F
—XFEULLBD 27, T35, MCE BEiZE8AULIIBE & OcCE EEiESA LTS
BTE. BPANGEBEICEEENFEAEBVWT ENBESHICR T, SFlRT—5 (&
ERIRICEEHE T D,

64



15
z 1
p - 05
y <
S o
£
[
-0.5
-1
1
Z 0.5
X <
Yy = o
2
a
-0.5
-1
1
Z 0.5
X =3
y T o
o
o
s
? .05
-1
1.5
1
Z
x 0.5
y :‘Zo
z
» -05
-1
-1.5
0
-0.5
V4
-1
X —
y <
3 -1.5
» -2
-25
-3
5
z 4
X 3
y <
% 2
1
0

0

]

i s

1

1

4 5 6 7
BENES

e

8 9 10 11 12

2 3 4 5 6 7

2

3

3

BENES

4 5 6 7
EENNES

4 5 6 7
BENRES

4 5 6 7
EENMES

Figure 2.19 18EX/ (S X =5 —H STIBEE/ (S X =5 —(

8

8

8

10

9

9

9

10

11

1

10

10

12

12

1"

1

1"

65

Buckle (°)

Propeller (°)

Opening (°)

Tilt (°)

Twist (°)

-20

-30

8 8 & 8

-y
o

o

0

—
70N

1.2 3 4 5 6 7
BENES

1.2 3 4 5 6 7
EENES

1.2 3 4 5 6 7
BENES

1.2 3 4 5 6 7
EENMES

1 2 3 4 5 6 7
BENMES

1 2 3 4 5 6 7
EENNES

(& ref 15 £ D)

8 9 10 11 12

8 9 10 11 12

8 9 10 11 12

8

8

8

9

9

9

10 1

10 11

10 11



Y-disp (A) X-disp (A)

Helical Rise (A)

3 4 5 6 7 8 9 10 M
EENMES

10 1

3 4 5 6 7 8 9 10 1
BENMES

Figure 220 SEAINS A= —BERE ref 15 £ D)

66

Inclination (°)

Tip ()

Helical Twist (°)

8

8

10

8

8

10

2

3

4 5 6 7
BENMES

4 5 6 7
EENMES

4 5 6 7
BENMES

8

8

9

9

9

10 11

10 11

10 11



BREZIC.ON3f B RNA ED_F#E% 200ns VX2 L—Y 3V U OEE% Figure
221 [ERT . £ NS OIEEMA(E Figure 2.21 PICHRETRUIEAI v—TIL—TRIT
F2<. BBETRULENYA =TI —TRICRETELTE D, KEIEEIRE (FBE1EA
ZEEAELTLWRWZ ENTREBEINTE, ZNIEKD, PZILFILEDEEIHNZEL LIH
B ZEHEEED SMANROL /2 ED DBENE(L T BT CBDIH. _EHDOL
EMENZLUBH ST ENEZS5ND., ULH U, Figure2.21 ODBERID K S (S, FMEIN
RELLEADVFIEGFSBABEICEZTDOLLOIRMEICHFEL TCWVWDIH, BEHEP
BB OB & BUKEDBEERZ U TWSIREEAH D, LA > T, v F—5
W—TRIZRHIT DY VINOEE _EHOBEERICEEZS A DURMEN D Bt =
BHEPUEHEGEDIDEMBUMEBEZENLSEDIIEHEZISND,

STABEICEEZDOLELSICHEE

Figure 2.21 7K TD ON3f ZEHEHDEE
SNED BiE
BIETIE F—EBTHEILUEEHEZRV. BADEEZILFILAILNESILIF
BRI ZFDIRRAROP A RAZY b ZEER U ERICAV IR O LA F RpAL

BAUlc. INSOEMRRAROP IS F A2y MMIVFRISER LM ZRVNT & B,
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HBEROREEEZ 30 DCERT DI TERICEATRETHDI I DO o, &
I ER LT ILFILAIIINEA I FIVBHER D B SR DEBRKMEC S DFECD
WTEHEE L7z, SBRISH LA U TX O LA F REVWITNHR—DESZRHDICHED
57, HPLC ORKFIFEN 13 DEDS 39 NEXTIRALSEL Uz, HEEKRVZ (T,
2"-O-MCE {&8fi& 2"-O-EtCE EEiZRF DA U T XU LA F RIF 2-OMe BRIZRDHD
KD BHBHAEMET U, REFENREXDZEM DD o7, 5(C. MiLogP ZERAKME
DIERE UFBR R & MiLogP & DREIC(EXSVMBERENH D Z EHBESHICE > e,
ZDZENS, INSOEMZERASHEZZEICELD, B—DENEREFOIA VTR
LAFROBKMEZBEICIY CO—)LTEDUREMENRE I N, E—ETIRANZK
S(E EKEDIY FO—)LIIKBERROEARNSEZ AT IHICEETHD &
EZoNTHED KFARTAHWEZIILFILAILINEA LI FILEMERR SZEE D EAARED
REROFEMICHERTH D ZENHHFEND,

Tic. ZILFILBIIVINEAIILTFI)LEUERRIS LA FHEAL TULEBO . fERE (FE8D
NEBVWTZILFIEZBALLBEICHREIC_SHBEDRERZRIFI DI LN
“EERMRREEAEXDBESNNCE ST, S SRDEREZTR SO, BHFEH/S X
— Y —DRIEE KUV CD ARY MLDRAIEZEITR O Tc. BAZHIINSX—5—ZRIEL
&l 3, 37°C [CEFD_EHEBRRIGDF T REHIRILF—ZLDEBAGy BE
EAEELLTLWRNZ ENREN, TVHILE—TIY FOE—REMNRISNT,
DESBREMNERI DREAE U T ZEHEAFICIRDIATN D KD FOENEDLD
BICKDFEPL. BKEDEREER TS K iEfHE & OBKEBE/ERDFELR N
ZZoN2D BROHN IS VPER/NI—VEI VI E-BLIVCIY ROE—DE
{EDORBIC—FEDERAA B SNEBMN 2/l EH S EROERNEMICIEHIE > TR 2
TWBZ EAFEEIND, F/ow CD ANRD MLOERAIKERA 5. SOREE UIciEaA
UIXULAFRIE RNA-RNA ZEEHB KU RNA-DNA ANTOZEHREDRERESE
ELTHEND ABRDSEBABEEZRDZENREBENE, S5IC . MD Y2 L—Y
IVOBER. PILFILAIINEAIIL I FIVEHERHS —EHEEDLMHEES S VEFHE
BOEESHELSERBRVWI EDD o7,

X 3IIFYRILTP—ETHRIRR—IN/ LARRAIRIIRTS—EZRANTK
BORERMEZTHB LIS 3. PILFILEOH S S CH U TEEMMEA B LTS

68



EVWSHBRMNESNTZ, 2-O-MCE B [IBEERGICSEMA NS 2'-0-MOE Efi&
BRUTHEVLWERMEZR DO ENHNESNTWDIEH. SEE/R ULETZILFILAILINE
AILITFILEMERRIEWTNEERICT R S 2HE [CENICBRMEZR/D I A bH
o1,

BEELD AILIREASIIIFIVEOEZRLD C & TREEDARDBERK MBS 4
BREOYIBEZNUEZ. _EHMAREZZZI(CIVRO-ILTER I EHTREN
foo Rfc, HOPRICBALUTE_EERBBRENZL LBV EH 5. BRI DEED
BANMEICHFHIRNEWVWE T XD, 2T AINESIIIFILEUERTZ N U THEEEE
HEZEBAL. BAT BEMICK > THREDREDREZITHS. RIc(FEHDHKEE
HAHAEHETHWVDRE INXTICERATREIE S TEHARMNMTAD L S CRD RN
H>
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BERERGRCE. LSO _EHBEDOLEEDORTG & EAEABREDHFEE & D
MUNRERTRTH D, UHULBHS, WRCNSOREDESSHh—AEFZE(L
SEBEEFREETH D, 5 LIIRRD S, AR TRIREERRDD S SXDHRFED
BatZzBIE IR EFRNPEE _EHEEDLREL L ZRBICH TET DL S ME
BRI ZBIE UTc. ZTD X SMERTE LT DILINEAILIFILEDOEERICEB Lic,

FE—EBTE AINEAIIIF I BB Z R DRBEDNENBEREDHEILIZBIE L
oo AIOIC, REBEIRBTHDIAFIIATILINIRIGDRIGFKEZREE L. HEIR
ROLUSBZ4DD 1 ICKTHIRT B ECHINUTE, 7O UILBBT R T ILIE—REHICE
HBRLBHEDSVMEEMTH D, EREDHIRIIEBZLHRD—DTH D, LT,
HIVNEAINIFIVEMERIDEAZ., FEROIRTILIENTZ P/ U RTEEL,
—ENIRVEAZRBAL. BEHZRAVIRBREBANEEETTDILCKD, BESHE
Eole7IvzahHdh 12 UBFTHIRT DI EICHRIN Uiz, AFEE. BRLHSD
BE—hk. EZRPIVICH U TCERTRETH D, SHRESSBIMANBEFIND, &
e DILNEA I FILBMERRDBANSA ) IX U LA F REKICHRERRARO 7
SHMRIZY MMOFEFDIH—ITIETHD. TN SHUTREE L TLVREE
EEHBRUTRRICAYITXOLAF RERDTTRETH D, SEIE BEZD 5-XF)L
VI IUNDOEERY, BRI T Z Y TOERBRBOEILIZITRV, TERUEEST
TOERZETEEICTDREDKENBATND,

BIETIE B—BTHEIUEEEZRBWVWT, BROZILFILAILNECILIFIL
BEEROMBESR L. ZOHEZHE L. FEHLTWBD., IhSOEamEIE
BIEHESBWCHEADLST . _EHMBBEECREEAEFEZSABVWI ENHASH
[ClaoTc. e, ZEBHEMICEDIVIIE—EbETIY FOE-ENEEDOFE
ZHSHUSHSI VY I E—IY hOE—®mENRAcNz, TVYILE-ZELE XV
IVrOE-ZoEmE7ILFILEORS EOEICIHERBREIEIRESnEN >
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EDS. 7ILF IO BEKEBEERPIEENE RO KIIKEDELAHNETZE D
ZICKDIRILF—RFIZEITEHE L TWD &R, LT ZEHEDOIIHE
BICRTDESRBDERDIZOH. CD ANRY MLDAIES KU AMBER ZRAWCDFE)
NEVZ2L—Y3aVaE{Thofce CD ARI MULEZDREICETOZEKERE SN
HDOD, E—O by TE5ZDRRICEELKEESNT,. RNA ZEHICERS5ND A
SEABEER > T\ ENASHICRE oI, £e. DFEBHEYI2L—IY3 VD
ERH 5. BFAEVRIEED/Cy H U VT PBEME/IS X —5 —([CHELER SnEhH
o7z UTEh 2T ZILFILAILINEA LI FIUERRIIBEDESICHEEZS IRV
ENRENTE, BE. DFBAFEYIAL—Y3aVORBRLD., BHEZEHDOY T
— I —TRIECEELET LS ICHEEL. ZILFIAIBEZESEBAICKTLTEEDLLEK
SIEHFEELTVWBRZEBBESH(CHR2Tco 2D EKD, PILFILAILINESILIFIL
1EEmE. —EEBECRIFEZERT. V1T —JIL—TAERHITDESBIVIND
BEOHEAERY. =8#H. OEHEBEOTKICOVWTREHEZSZ UM RES
N7z RIC. 18 HPLC ORIFHFRZAVWTKEOIESHZHB L& 2 3. EfinkE
VO EH. BPAIICEK > TREBBESEDBKEDBINICELT B ENPESHCE o, X
fe. REBBEX I LAY EDBRKIEDIER CTH 2 MiLogP & DE)(C (33 DIEE DB
HKESNEZEHNS, PILFILAILNEASIIFIVEMZRWDZ EICK > TKESE
DERKMEZHDZEIY FO—)LTED UMD RSN, KD FOBKEDIY b
O—LIEEBEOEERRNBEERELBALD O ZEERER E U TIAT DERICIE R
TERLBEMTHBIESEZ D, &5IC, 3 IFYRXYULFP—ETHSB SVPDE-1 LT
BBERMEDBHOIN SIS ST/ U TEALL WITNOEBMLZEERS E U TERS
N3 2-0O-MOE B & LB U TH 3 BULOBRMMERLUICZ EH 5. +HERICH
ADDIENBESHICR DT,

BEKD PILFILDIVICEA LT F ) ASEMZER (SBER DIREDERIEZ LSBT
BROKMEP BRI & DEFASREICRID DHEZBRIICEILSE D ENTETH
BERSNT, oo DIVNEAIIFIVEERD —EHOMUYCREELTED. Z
DFECHESBVEEZEM L TEZEHEBECEAFE LBV EBPSM TR Tz K
HAEICEKD. DILNEAILIFIVEUERMZN LTI NY R FZEMT DRE. S5
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DEEEZEADGANG (FTEEBRADBEHIOSHNT,
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KR

—ARBVIREIR

ARETHUWCHE, HEEUTOBDTHD,

BHEEHEE, BREE
MAMEIEHRAR L. RRILAK. BRIEF. Sigma-Aldrich KDBEA LT

SURTIVEBOIONY I ST 1 —(TLC)

Kieselgel 60 F-254(Merck)Z AU\ fco BRIBIRICIE AF U VBT FILR. MLIY:
HEIFILR. IO00XIV: XY /=LK IO0OXYVHBIFILREREZR
Weo (EBDIRBIC(E. UV(254nm). HDWVWIEFHKEREEE U T SUREXY / —ILiB
B PZRPZILTERBR. EUITTVEBPZYVEZOLRYDLBR. 30RBEZR
Lz,

SURTIVOORRI ST 14—

Wakogel C-200, Wakogel C-300.  Silica Gel N60 (BASRIL2)EER LTz, BEBIE(C
EANFUYVERBRIFILR. MLIVERBRBIFILR. Y200X9V: X9 /)—)LR I
DO00OXYVERIFILRGEZAL,

YA BRI ORI RIS D0 —
LC-9201(BADITIE) (T )LiEBE N S AJAIGEL GS-310)ZE DR EAE, BLEBE
(CEZ¥o00XYVZERLE,

'H-NMR XD )L

Varian 2 AS500 (500 MHz). 2 54 A4 F0—7 Z8&, L7z Bruker & biospin* AVANCE
11T HD500 (500 MHz) & 7= (& Bruker £ biospin * AVANCE II (400 MHz)Z FBW\ TRIE U7e,
IEBEE UTIE DMSO-ds 5KV CDCL ZER L. ENENORIESEICHRIT D
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— D HEREPIEXEEE LT, (DMSO-ds: 2.50 ppm, CDCls: 7.26 ppm)

BC-NMR 2R kL

DS54 ATFO—T%#EBEH U7 Bruker B biospin * AVANCE II1 HD500 (126 MHz) X 7= (&
Bruker £ biospin * AVANCEII (101 MHz)Z AW TRIZE U7z, SBIEB#E & L TIE CDClL
72 (X DMSO-ds &£ U BIEBEICHE T 5 E— 0 2RE/MEEEE U7=(CDCls: 77.16 ppm,
DMSO-ds: 39.52 ppm)

S'P-NMR ZNRZD kL

DS54 ATFO—T%#EBE U7 Bruker 2 biospin * AVANCE III HD500 (202 MHz) % FA U\
TRIE LTz, AIEBHEE LTI CDCL ZEA L, o BERET H-THYTUY
T DEETITR T,

DNA/RNA BEIEMMHE,. RNA AT —

V-—VTHAIUHBEOBEA Y IR I LAF REMEE nS-1I8 ZRAWLWTITE D7,
RABE LV 2-OMe BEAIRRAROP IS A 12y FEXUEKICAVDEE. Hy
TUVTHEL B, T70v*VIBRIF Glen Reserce Inc. K DEEA L. 2-OMCE 7R
ZAIROFP ZF A B GeneACT Ine. KDBEA U, RARICEWLWTER LILRRIROT7
SHA R Y REBRKEY IV K RVIY THRCHEBRIEZITR S 1otk K
PERZRUIIIC0IMICRDKSBEBUTAHWZ, Ay TUVIRIICERYIIFA
TESY=-IBTT)O7ZE~ZRUIILBRZRAV. Ay TUYIRREEZILFILAILN
EAMILIFILBEMERIZET TP IH A M1y AT 30 9. 2'-OMe BEIDHDTIE 6
. RABEDDNA TR 19 S-FAM PIHA TR ISHOITIVAYTIVITEL
Teo BRIEREIC(E 0.02 M 3 IFRBR(THF-pyridine-H,0 70:30:10, viviv)ZE R\ e, EEH S
DYIOLEUVDRIIC KV IFILPIV-PENZRUIL 111 BRTUIBEIT D ETY VEE
W7 /) TFIVEDRRREZTEOIZDB. 28%F Y EZF KD 55 °C T 20 BrELIE
IBHIETYDER L ERREZTE o1z, ZDH. BOI/URL—Y—ZAVWTFPVE
Z7%ZBRE U, Sep-Pak(Waters #1)ZFAWVWTESZ AN Z LTcDBE. RP-HPLC ZAWTHE
BEMERRZITR oo Ric, RABKEDOHN 573D RNA AU IV —(F IDT #H
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S5BAULT,

RP-HPLC

RP-HPLC (&, JASSO % MD4010(PDA #&H28). PU4580(pump). CO4060(11 > LA
—7'Y). LCNetl/ADC Z##H: U THWE, 75 AIC(E Waters 220D XBridgh C18 5 pm
10 x 250 mm ZBL\z, NS IERE 30°C [CHWVWTHRERZ 1 ml/min, 7BEBEE LT 0.03
MEFBE 7 VEZ D LKBRICZ LR Z ML ZNZBEARZNNT TR UK,

MALDI-TOF-MS D'
Bruker & UltrafleXtreme ZHUL\ T, T H(FE OFC [CHkFEL TITRR > 7=,

ESI-TOF-MS '#

Bruker Daltonics 2 micrOTOF Il ZAWL T, 99 HI(FE OFC (KB L TITRR o=,

—SHRERRE (1. B DAIE

UV-1850 & &K U UV-1900i(Ft ([ &2 EERMZBWTRIE Uz JAIE . SAIEBEE(100
mM NaCl, 0.1 mM EDTA, 10 mM Y VEEBRENAR(PH=7.0)[CEA VT XOLAFRK%Z
2 UM [C7RD &K S [TBBIE,. £ 95 °C DIREEZ 10 MRB. 0.5 °C/min T:REZ 5 °C
FTERIELOE, AKRICRBALT1°CSEIC UV IREEZRE Ui, UV REEZE
BECKULTTOY RUEE, A1 VYI—RL—Y3VIEKDT—HR%Z 1000 [NIBP
U. Stavitzky-Golay ;52 Rz, 101 points)ZZ AWV TRA—I VI %L, NI DI ET
— SRR (T.B)ERDT,

M AHZ)/ (S X —% —DRIFE (van’t Hoff plot 3%)

UV-1850 & &K U UV-1900i(Ft (c &2 EERMZ BV TRIE Uz, AIEZ. BIEBSEICE
AVIXROLAFRZ 10 M [ERDESICBRSE. ZNEAESEZAVTIBRA
RIDIETEEDORRBD 7TIREBOAY TRXY LATF RBRZEMED. SokDAERZEAL
T W BZERELZ. ZNENDOA VT XD LAF RBRDBEL 95 °C [£H(FD UV
RAEDLL K DRDTz, BOENTE TWBEEA VTR O LAF RBRDRBE ¢ ICDWVT,
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Tn'Z R In(c/4)ICFLTTOY LU, BSNIEAMEBROES EANS IV IILE—
ZIE AHBKXUIYROE-Z{L AS ZRE U, S5(C. INSDEZRALT 37 °C
CHFRFTREBIRILF—ZLAG,ZELE UT,

AN EH) S X —5 —DBIFE (curve fitting 55)

_SHMREEDRE TRONE TL.MRZAVWTITR 27z, 9. B5N T T.ehiR
([CXF L. AH=-80kcal mol' & KU AS=-200 cal mol' K' Z#HBEE LTI r v T 1 VT
ZITIRDTzo LT ETD 10%DEZBVWTR—R 54 VZER L. 2NZEAL TR
HMEZRECHLTIOY hUIEHIRERIZOE NR—R54 VZBE ULIZRRET D «
W4 VIETERV. AH & AS ODKD BWIIHABZRER UL, CDEZBV TR
(CEEBREDHRZEUICT 1 v T« VI ZTES I & THRIENGE AH EXU AS DfE
ERE U, BE. T4 VT« VIBTAD Python I— ROERKIFIEAR EEE BhEIC
]yt

CD AR ~)VAIRE
BADKED J-1100 ZHAWTRIE Ul TnAITE &R U DRIEBSRE Z AUV,

BB PR B R MY 14 ERER

3ITFYRXYULTP—ETHS SVPDE-1 (& Worthington Biochemical Corporation & D i
AUZz, 10mMMgCI2, 50mM kU IEEHEENR(pH =8.0)200 uL (CA U I XX O LA F
K% 5 pmol J0Z. SVPDE-1 % 0.002 Unit 10X 7=, 37 °C TIRIF LTz, RIGBIEERT(0
M) RISBIEE 10 2\ 30 2\ 60 D 120 DDYA VI TRINEESRE 2 ul ER
L. 8uL OO—F 1 ¥J)\y T 7(10M [R3k. SO0mMEDTA, ZJOE7x./—)LT)L—)
DADTEFa2—TICHR. 60°C TIRIFI DI E TBRZREIERIDZEL LU, &
By TI%E 20% 72 VIV ZRST)WTBE I\ 77—, 7 M FREK)ZALT 40 W, 55 °C

DERBTTIVBRXEZITE Do, KB, FAM EOEXBEICLODTEERAVID
BEEEEEUR,

DFHHEVZIaAL—Y3YV
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STEIZ(E AMBER 16 ZFAUVz, P& E UTIE NAB (&K DER L7z A B RNA 18
EDEIZEZEALVZ, 2-O-MCE EH KU 2"-0-0cCE E(CX T D8/ E I (& RESP F + —
V719 T4 VIEEZRBVWTEL ULBZAWLE, BDRBRWVWHIEBE parm10 HiBED/S
X—H—%AW. DFBHEYI AL —Y3VICRHRERD 71 )L xleap ZAVTHE
BUTE. £\ UVBEO P ZA Y ZPFTD72HD NaZI1Z. 10 ADRIHERE M
ZRWTKDFEEAL. YHEED D 7MILE LTz, I BB 25 keal mol! A2
DABHRZNNFTIRILF—R/IMESTEZ 1000 U1 2 JLITEL. HtL\W TR BHIRE
LT 1000 U1 VI OTRIMESTEZITR > 7s RIS, BV 25 keal mol”! A2 DIBIIRZ
MITROBEZ OKHS 300K FTHRRLA00ps). fIEHWRZ 5,4,3,2,1,0.5 £558
BHASE 50ps T OIBIOLIER. UBHWRLBLUTInsSHEZTR o7, ZODRZAWNT
T 5(C 200 ns DEEEITRL, SIS X—F—DfEZ 1 ps 3 DKL,
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Synthesis of compound 1-2

NH,
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Compound 1-1 (103 mg, 0.2 mmol) was dissolved in fert-Butyl alcohol (0.5 ml), then cesium
carbonate (150 mg, 0.4 mmol) and allyl acrylate (120 pl, 1 mmol) were added into this solution
and stirred at ambient temperature for 5 h. The reaction mixture was filtered through a pad of
Cellite, and the filtrate was concentrated in vacuo. The residue was diluted with ethyl acetate and
washed with water and brine. The organic layer was collected, dried over Na,SOs and

concentrated in vacuo. After that, the residue was purified with silica gel column chromatography,

eluted with CH,ClL-ethyl acetate, and obtained compound 1-2 (50 mg, 40%) as a colorless gum.

"H NMR (500 MHz, DMSO-d5) § 0.94-1.09 (m, 28H), 2.65 (t, 2H J = 7 Hz), 3.90-3.94 (m, 3H),
4.02-4.10 (m, 2H), 4.49-4.51 (m, 3H), 4.95 (q, 1H J = 4.5 Hz), 5.14 (d, 1H J = 10.5 Hz), 5.25 (d,
1H J = 17.5 Hz), 5.81-5.87 (m, 1H), 5.92 (s, 1H), 7.35 (bs, 2H), 8.07 (s, 1H), 8.19 (s, 1H); *C
NMR (126 MHz, CDCl;) & 12.73, 12.88, 13.02, 13.48, 16.96, 17.01, 17.12, 17.16, 17.29, 17.37,
17.39, 17.43, 17.44, 17.51, 17.54, 35.50, 59.96, 65.28, 67.09, 69.67, 81.38, 82.55, 88.68, 118.24,
120.31, 132.18, 139.21, 149.02, 152.40, 155.43, 171.03; ESI-TOF-MS: caled for
CasHi7NsNaO-Si>* [M+Na]* 644.2906 found 644.2899
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Synthesis of compound 1-9
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Compound 1-1 (102 mg, 0.2 mmol) was dissolved in fert-Butyl alcohol (500 1), then
cesium carbonate (130 mg, 0.4 mmol) and benzyl acrylate (153 pl, 0.1 mmol) were added into
this solution and stirred at ambient temperature for 6 h. The reaction was quenched with sat.
NH,4Cl aq and diluted with ethyl acetate, and washed with water and brine. The organic layer was
collected, dried over Na»SO4 and concentrated in vacuo. After that, the residue was purified with
silica gel column chromatography, eluted with CH,Cl,-MeOH, and obtained compound 1-9 (77

mg, 57%) as a white powder.

"HNMR (500 MHz, CDCl3) § 0.98-1.10 (m, 28H), 2.69-2.79 (m, 2H), 3.97-4.08 (m, 3H), 4.17-
4.26 (m, 3H), 4.86 (dd, 1HJ =4.5 Hz, 9 Hz), 5.14 (s, 2H), 5.53 (bs, 2H), 5.94 (s, 1H), 7.31-7.35
(m, 5H), 8.03 (s, 1H), 8.29 (s, 1H); *C NMR (126 MHz, CDCls) § 12.76, 12.91, 13.05, 13.50,
16.99,17.03, 17.14, 17.18, 17.29, 17.31, 17.40, 17.42, 17.45, 17.47, 17.57, 35.61, 59.95, 66.44,
67.15,69.67,81.41, 82.57,88.77,120.30, 128.27, 128.33, 128.63, 135.97, 139.59, 148.93, 151.57,
154.94, 171.24; ESI-TOF-MS: calcd for C3,H4NsNaO;Si>" [M+Na]" 694.3063 found 694.3047

Synthesis of compound 1-10

(0)
NBz

N o
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YTy

Compound 1-5 (500 mg, 0.83 mmol) was dissolved in fert-Butyl alcohol (2 ml), then cesium

carbonate (282 mg, 0.83 mmol) and benzyl acrylate (630 u 1, 4.13 mmol) were added into this
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solution and stirred at ambient temperature for 20 h. The reaction mixture was filtered through a
pad of Cellite, and the filtrate was concentrated in vacuo. The residue was diluted with ethyl
acetate and washed with water and brine. The organic layer was collected, dried over Na,SO,4 and
concentrated in vacuo. After that, the residue was purified with silica gel column chromatography,

eluted with hexane-ethyl acetate, and obtained compound 1-10 (451 mg, 71%) as a colorless gum.

"H NMR (400 MHz, CDCls): § 0.95-1.13 (m, 28H), 1.95 (s, 3H), 2.57-2.70 (m, 2H) 3.91 (d,
1H J =4 Hz), 3.94-3.98 (dd, 1H ] = 4Hz, 16Hz), 4.05-4.08 (m, 3H), 4.20-4.26 (m, 2H), 5.05-5.11
(dd, 2H 1 =12.4 Hz, 14.4 Hz), 5.70 (s, 1H), 7.28-7.32 (m, 5H), 7.47-7.51 (m, 2H), 7.63-7.67 (m,
1H), 7.70 (d, 1H J = 1.6 Hz), 7.91-7.94 (m, 2H); *C-NMR (126 MHz, CDCL): 5 12.76, 12.88,
12.95, 13.05, 13.69, 17.05, 17.17, 17.24, 17.36, 17.41, 17.43, 17.55, 17.62, 35.58, 59.44, 66.38,
66.82, 68.43, 81.82, 82.72, 89.48, 110.26, 128.23, 128.30, 128.60, 129.31, 130.69, 131.66, 134.95,
135.25, 136.07, 149.10, 163.10, 169.22, 171.22; ESI-TOF-MS: caled for CoHssNoNaO;oSi*
[M+Na]* 789.3209 found 789.3198

Synthesis of compound 1-11
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Compound 1-9 (797 mg, 1.2 mmol) was co-evaporated with dry pyridine for five times and
dissolved in pyridine (2.4 ml), then acetyl chloride (135 pl, 1.4 mmol) was added into this solution
and stirred at ambient temperature for 3 h. The reaction was quenched with MeOH (3 ml) and
concentrated in vacuo. The residue was purified with silica gel column chromatography, eluted
with CH,Cl,-ethyl acetate and CH,Cl,-MeOH, and obtained compound 1-11 (568 mg, 67%) as

a colorless syrup.

'H NMR (500 MHz, DMSO-ds) & 0.96-1.07 (m, 28H), 2.24 (s, 3H), 2.69 (t, 2H, 6 Hz), 3.90-
3.95 (m, 3H), 4.04-4.12 (m, 2H), 4.58 (d, 1H J = 4.5 Hz), 4.93 (dd, 1H ] = 4 Hz, 5 Hz), 5.06 (s,
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2H), 6.02 (s, 1H), 7.32 (bs, SH), 8.47 (s, 1H), 8.55 (s, 1H), 10.75 (bs, 1H); '3C NMR (126 MHz,
CDCl3) 8 12.71, 12.82, 12.98, 13.43, 16.97, 17.08, 17.12, 17.25, 17.29, 17.34, 17.35, 17.50, 25.72,
35.56, 59.87, 66.38, 67.16, 69.69, 81.43, 82.40, 88.84, 122.42, 128.19, 128.27, 128.56, 135.90,
141.73, 149.27, 150.38, 152.37, 170.69, 171.15; ESI-TOF-MS: calcd for CssHsiNsNaOsSi,"
[M+Na]* 736.3168 found 736.3154

Synthesis of compound 1-13
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Triethylamine (108 pl, 0.8 mmol) and triethylamine trihydrofluoride (254 pl, 1.56 mmol) were
added to a solution of compound 1-11 (374 mg, 0.5 mmol) in dry THF (5.2 ml), The reaction
mixture was stirred at ambient temperature for 1 h. The reaction was quenched with
triethylethoxysilane (2.4 ml, 15.4 mmol). The mixture was evaporated under reduced pressure.
The residue was purified with silica gel column chromatography, eluted with dichloromethane-
MeOH, and obtained a white powder. After that, the white powder was co-evaporated with dry
pyridine for three times and dissolved in dry pyridine (5.2 ml) under an argon atmosphere. Then,
4,4’ -dimethoxytrityl chloride (216 mg, 0.6 mmol) was added to the solution. The mixture was
stirred at ambient temperature for 2 h. The reaction was quenched with MeOH (5 ml). The solvent
was removed in vacuo and the residue was diluted with ethyl acetate and washed three times with
sat. NaHCO; and brine. The organic layer was collected, dried over Na,SO4 and concentrated in
vacuo. After that, the residue was purified with silica gel column chromatography, eluted with

CH,Cl,-MeOH, and obtained compound 1-13 (248 mg, 62% in 2 steps) as a white powder.

"H NMR (500 MHz, DMSO-ds) § 2.25 (s, 3H), 2.62-2.65 (m, 2H), 3.21-3.28 (m, 2H), 3.72 (bs,
6H), 3.76-3.81 (m, 1H), 3.86-3.90 (m, 1H), 4.09 (q, IH ] = 4.5 Hz), 4.45-4.48 (m, 1H), 4.70 (t,
1H J =5 Hz), 4.99 (dd, 2H J = 12.5 Hz, 21 Hz), 5.24 (d, IHJ = 5.5 Hz), 6.11 (d, |H ] = 4.5 Hz),
6.79-6.84 (m, 4H), 7.17-7.36 (m, 14H), 8.56 (s, 1H), 8.57 (s, 1H), 10.72 (bs, 1H); '3C NMR (126
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MHz, DMSO-ds) 6 24.35, 34.46, 55.00, 63.49, 65.43, 65.69, 69.00, 69.10, 80.39, 83.52, 85.50,
86.18, 113.11, 123.62, 126.65, 127.66, 127.76, 127.78, 127.92, 128.35, 129.68, 135.42, 135.53,
136.00, 142.85, 144.79, 149.62, 151.48, 151.70, 158.03, 158.04, 168.79, 170.90; ESI-TOF-MS:
calcd for C43H43NsNaOo™ [M+Na]™ 796.2953 found 796.2950

Synthesis of compound S1-1
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Triethylamine (1.1 ml, 7.7 mmol) and triethylamine trihydrofluoride (2.5 ml, 15.4 mmol) were
added to a solution of compound 1-10 (3.94 g, 5.1 mmol) in dry THF (52 ml), The reaction
mixture was stirred at ambient temperature for 1 h. The reaction was quenched with
triethylethoxysilane (24 ml, 154 mmol). The mixture was evaporated under reduced pressure. The
residue was purified with silica gel column chromatography, eluted with CH,Cl,-MeOH, and

obtained compound S1-1 (2.35 g, 87%) as a white powder.

'H NMR (500MHz, CDCls): 8 1.94 (d, 1H J = 1 Hz), 2.57-2.62 (m, 1H), 2.70-2.76 (m, 1H),
2.81 (bs, 1H), 3.66 (d, 1H J = 5.5 Hz), 3.85-3.92 (m, 2H), 3.93-3.97 (m, 1H), 4.03-4.05 (m, 1H),
4.23 (bs, 1H), 4.39 (q, 1HJ =5 Hz), 5.15 (dd, 2H ] = 12.5 Hz, 16.5 Hz), 5.66 (bs, 1H), 7.31-7.38
(m, 5H), 7.47-7.51 (m, 2H), 7.58 (bs, 1H), 7.63-7.66 (m, 1H), 7.91-7.93 (m, 2H); *C-NMR(126
MHz, CDCL): § 12.67, 34.47, 61.79, 65.62, 67.06, 69.03, 81.01, 85.44, 110.98, 128.56, 128.61,
128.76, 129.30, 130.63, 131.55, 135.28, 135.48, 137.74, 149.55, 162.92, 168.92, 172.42; ESI-
TOF-MS: caled for Co7HasNaNaOo™ [M+Na] * 547.1687 found 547.1681
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Synthesis of compound 1-14
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Compound S1-1 (4.3 g, 8.2 mmol) was co-evaporated with dry pyridine for three times and

dissolved in dry pyridine (82 ml) under an argon atmosphere. Then, 4,4’ -dimethoxytrityl chloride
(3.34 g, 9.8 mmol) was added to the solution. The mixture was stirred at ambient temperature for
2 h. The reaction was quenched with MeOH (10 ml). The solvent was removed in vacuo and the
residue was diluted with ethyl acetate and washed three times with sat. NaHCOs3 and brine. The
organic layer was collected, dried over Na>SO, and concentrated in vacuo. After that, the residue
was purified with silica gel column chromatography, eluted with hexane-ethyl acetate, and

obtained compound 1-14 (5.73 g, 84%) as a white powder.

'H NMR (500 MHz, CDCL;): 8 1.39 (s, 3H), 2.58-2.77 (m, 2H), 3.46-3.51 (m, 2H), 3.55 (d, 1H
J =11 Hz), 3.81 (s, 6H), 3.93-3.98 (m, 1H), 4.03-4.11 (m, 3H), 4.55 (g, IHJ = 6 Hz), 5.14 (dd,
2H J =12 Hz, 20.5 Hz), 5.95 (bs, 1H), 6.86-6.88 (m, 4H), 7.28-7.35 (m, 12H), 7.45(d,2HJ=9.5
Hz), 7.49 (t, 2H J = 7.5 Hz), 7.64 (t, 1H J = 7.5 Hz), 7.81 (s, 1H), 7.94 (d, 2H J = 7.5 Hz); C
NMR (126 MHz, CDCl3): 6 11.93, 34.56, 55.36, 62.03, 66.00, 66.94, 69.01, 82.56, 83.63, 87.01,
87.98, 111.05, 113.43, 127.28, 128.15, 128.28, 128.51, 128.52, 128.70, 129.24, 130.21, 130.23,
130.62, 131.63, 135.17, 135.27, 135.36, 135.50, 135.52, 144.41, 149.42, 158.82, 158.85, 162.98,
169.12, 172.15; ESI-TOF-MS: calcd for C4sHasN2NaOy;" [M+Na]™ 849.2994 found 849.2968
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Synthesis of compound 1-16
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Compound 1-13 (155 mg, 0.2 mmol) was dissolved in dry MeOH (2 ml) under an argon
atmosphere. Pd-C (34 mg) was dispersed into dry MeOH (10 ml) and the solution was added to
reaction mixture. The reaction mixture was stirred at ambient temperature under a hydrogen
atmosphere for 30 min. Reaction was monitored by checking TLC. The reaction mixture was
filtered through a pad of Cellite, and the filtrate was concentrated in vacuo. After that, the residue
was dissolved in MeOH (2 ml), i-AmNH; (26 pl, 0.22 mmol) and DMT-MM (61 mg, 0.22 mmol)
were added to the solution. The mixture was stirred at ambient temperature for 17 h. The residue
was diluted with ethyl acetate and washed with 1% citric acid, sat. NaHCO; and brine. The
organic layer was collected, dried over Na;SO4 and concentrated in vacuo. After that, the residue
was purified with silica gel column chromatography, eluted with CH>Cl,-MeOH, and obtained

compound 1-16 (70 mg, 47%) as a white powder.

"H NMR (500 MHz, DMSO-ds) § 0.83 (dd, 6H J =2 Hz, 6.5 Hz), (q, 2H J = 7 Hz), 1.49-1.55
(m, 1H), 2.26 (s, 3H), 2.33-2.36 (m, 2H), 3.01 (q, 2H J = 6.5 Hz), 3.21-3.29 (m, 2H), 3.69-3.73
(m, 7H), 3.81-3.85 (m, 1H), 4.09 (q, 1H J = 5 Hz), 4.50 (q, 1HJ =5 Hz), 4.71 (t, IH ] = 5 Hz),
5.38 (d, IHI=5.5Hz), 6.10 (d, IH ] = 5 Hz), 6.81-6.85 (m, 4H), 7.18-7.27 (m, 7H), 7.35-7.37
(m, 2H), 7.85 (t, IH I = 5.5 Hz), 8.58 (s, 1H), 8.59 (s, 1H), 10.73 (bs, 1H); '*C NMR (126 MHz,
DMSO-ds) § 22.31, 24.34, 25.09, 35.56, 36.70, 37.96, 55.00, 63.57, 66.05, 69.11, 69.20, 80.13,
83.64, 85.52, 86.05, 112.76, 113.12, 123.67, 126.65, 127.65, 127.77, 129.67, 135.42, 135.53,
142.89, 144.78, 149.66, 151.55, 151.71, 158.03, 158.04, 168.83, 170.13; ESI-TOF-MS: caled for
Cu1HusNsNaOg" [M+Na]* 775.3426 found 775.3416
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Compound 1-14 (515 mg, 0.6 mmol) was dissolved in dry MeOH (20 ml) under an argon
atmosphere. Pd-C (115 mg) was dispersed into dry MeOH (10 ml) and the solution was added to
reaction mixture. The reaction mixture was stirred at ambient temperature under a hydrogen
atmosphere for 30 min. Reaction was monitored by checking TLC. After that, 2 M of EtNH;
solution in THF (360 w1, 0.72 mmol) and DMT-MM (265 mg, 0.72 mmol) were added to the
solution. The mixture was stirred at ambient temperature for 16 h. The reaction mixture was
filtered through a pad of Cellite, and the filtrate was concentrated in vacuo. The residue was
diluted with ethyl acetate and washed with 1% citric acid, sat. NaHCO; and brine. The organic
layer was collected, dried over Na,SO, and concentrated in vacuo. After that, the residue was
purified with silica gel column chromatography, eluted with hexane-ethyl acetate, and obtained
compound 1-17 (222 mg, 47%) as a white powder.

"H NMR (500 MHz, CDCl;): § 1.07 (t, 3H J = 7.5 Hz), 1.37 (s, 3H), 2.34-2.39 (m, 1H), 2.47-
2.53 (m, 1H), 3.20-3.26 (m, 2H), 3.45-3.53 (m, 2H), 3.80 (s, 6H), 3.83-3.86 (m, 1H), 4.00-4.05
(m, 1H), 4.12-4.16 (m, 2H), 4.61 (t, IHJ =5 Hz), 5.96 (t, I1H ] =5.5 Hz), 6.00 (d, 1H J=4.5 Hz),
6.85-6.88 (m, 4H), 7.24-7.27 (m, 1H), 7.30-7.34 (m, 6H), 7.41-7.44 (m, 2H), 7.47-7.51 (m, 2H),
7.62-7.65 (m, 1H), 7.80 (s, 1H), 7.92-7.95 (m, 2H); *C NMR (126 MHz, CDCl;): § 11.85, 14.69,
34.69, 35.54, 55.40, 62.90, 65.99, 69.61, 82.55, 84.26, 87.19, 87.41, 111.40, 113.48, 127.34,
128.20, 128.30, 129.28, 130.24, 130.26, 130.65, 131.67, 135.22, 135.33, 135.51, 135.55, 144.41,
149.67, 158.87, 158.90, 163.00, 169.31, 171.39; ESI-TOF-MS: calcd for Cs3HisN3NaOjo"
[M+Na]" 786.2997 found 786.2991
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Compound 1-14 (827 mg, 1.0 mmol) was dissolved in dry MeOH (30 ml) under an argon
atmosphere. Pd-C (176 mg) was dispersed into dry MeOH (30 ml) and the solution was added to
reaction mixture. The reaction mixture was stirred at ambient temperature under a hydrogen
atmosphere for 30 min. Reaction was monitored by checking TLC. After that, n-PrNH; (99 pl,
1.2 mmol) and DMT-MM (426 mg, 1.2 mmol) were added to the solution. The mixture was stirred
at ambient temperature for 16 h. The reaction mixture was filtered through a pad of Cellite, and
the filtrate was concentrated in vacuo. The residue was diluted with ethyl acetate and washed with
1% citric acid, sat. NaHCOj; and brine. The organic layer was collected, dried over Na,SO4 and
concentrated in vacuo. After that, the residue was purified with silica gel column chromatography,

eluted with hexane-ethyl acetate, and obtained compound 1-18 (532 mg, 68%) as a white powder.

'"H NMR (500 MHz, CDCl;): § 0.85 (t, 3H J = 7.5 Hz), 1.37 (s, 3H), 1.41-1.48 (m, 2H), 2.35-
2.40 (m, 1H), 2.48-2.54 (m, 1H), 3.10-3.21 (m, 2H), 3.45-3.53 (m, 2H), 3.80 (s, 6H), 3.83-3.86
(m, 1H), 4.00-4.05 (m, 1H), 4.12-4.16 (m, 2H), 4.61 (q, 1HJ =5 Hz), 4.72 (d, IH ] = 5 Hz), 5.98-
6.00 (m, 2H), 6.85-6.88 (m, 4H), 7.24-7.27 (m, 1H), 7.30-7.34 (m, 6H), 7.41-7.44 (m, 2H), 7.47-
7.51 (m, 2H), 7.62-7.65 (m, 1H), 7.80 (s, 1H), 7.92-7.94 (m, 2H); *C NMR (126 MHz, CDCl;):
5 11.43,11.84,22.74,35.56, 41.42, 55.40, 62.88, 66.03, 69.61, 82.55, 84.24, 87.18, 87.45, 111.37,
113.47, 127.33, 128.19, 128.30, 129.27, 130.23, 130.26, 130.65, 131.67, 135.21, 135.33, 135.51,
135.55, 144.41, 149.66, 158.87, 158.90, 163.00, 169.30, 171.51; ESI-TOF-MS: calcd for
CasHi7N3sNaOyo” [M+Na]* 800.3153 found 800.3169
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Compound 1-14 (828 mg, 1.0 mmol) was dissolved in dry MeOH (30 ml) under an argon
atmosphere. Pd-C (161 mg) was dispersed into dry MeOH (30 ml) and the solution was added to
reaction mixture. The reaction mixture was stirred at ambient temperature under a hydrogen
atmosphere for 30 min. Reaction was monitored by checking TLC. After that, n-BuNH, (118 pl,
1.2 mmol) and DMT-MM (424 mg, 1.2 mmol) were added to the solution. The mixture was stirred
at ambient temperature for 16 h. The reaction mixture was filtered through a pad of Cellite, and
the filtrate was concentrated in vacuo. The residue was diluted with ethyl acetate and washed with
1% citric acid, sat. NaHCOj; and brine. The organic layer was collected, dried over Na,SO4 and
concentrated in vacuo. After that, the residue was purified with silica gel column chromatography,

eluted with hexane-ethyl acetate, and obtained compound 1-19 (510 mg, 64%) as a white powder.

"H NMR (500 MHz, CDCL): § 0.86 (t, 3H J = 7.5 Hz), 1.23-1.31 (m, 2H), 1.36-1.42 (m, 5H),
2.34-2.39 (m, 2H), 2.47-2.53 (m 1H), 3.12-3.25 (m, 2H), 3.45-3.53 (m, 2H), 3.80 (s, 6H), 3.83-
3.86 (m, 1H), 4.00-4.04 (m, 1H), 4.12 (t, IH ] = 5 Hz), 4.14-4.16 (m, 1H), 4.61 (q, IH J = 4 Hz),
4.72 (bs, 1H), 5.98-6.01 (m, 2H), 6.85-6.88 (m, 4H), 7.24-7.27 (m, 1H), 7.30-7.34 (m, 6H), 7.41-
7.44 (m, 2H), 7.47-7.51 (m, 2H), 7.62-7.65 (m, 1H), 7.80 (d, 1H J = 1.5 Hz), 7.92-7.94 (m, 2H);
3C NMR (126 MHz, CDCly): & 11.83, 13.78, 20.09, 31.49, 35.52, 39.53, 55.39, 62.88, 66.02,
69.59, 82.55, 84.24, 87.17, 87.44, 111.36, 113.26, 113.46, 127.32, 128.18, 128.29, 129.24, 129.27,
130.22, 130.25, 130.63, 131.65, 135.21, 135.32, 135.5, 135.55, 144.4, 149.65, 158.86, 158.89,
162.99, 169.29, 171.47; ESI-TOF-MS: calcd for CasHiN:sNaOo' [M+Na]* 814.3310 found
814.3317
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Compound 1-14 (826 mg, 1.0 mmol) was dissolved in dry MeOH (30 ml) under an argon
atmosphere. Pd-C (162 mg) was dispersed into dry MeOH (30 ml) and the solution was added to
reaction mixture. The reaction mixture was stirred at ambient temperature under a hydrogen
atmosphere for 30 min. Reaction was monitored by checking TLC. After that, n-AmNH> (139 pl,
1.2 mmol) and DMT-MM (414 mg, 1.2 mmol) were added to the solution. The mixture was stirred
at ambient temperature for 16 h. The reaction mixture was filtered through a pad of Cellite, and
the filtrate was concentrated in vacuo. The residue was diluted with ethyl acetate and washed with
1% citric acid, sat. NaHCOj; and brine. The organic layer was collected, dried over Na,SO4 and
concentrated in vacuo. After that, the residue was purified with silica gel column chromatography,

eluted with hexane-ethyl acetate, and obtained compound 1-20 (514 mg, 64%) as a white powder.

"H NMR (500 MHz, CDCl5): § 0.84 (t, 3H J = 7.5 Hz), 1.18-1.30 (m, 4H), 1.38-1.45 (m, 5H),
2.33-2.38 (m, 1H), 2.47-2.53 (m, 1H), 3.09-3.24 (m, 2H), 3.45-3.53 (m, 2H), 3.80 (s, 6H), 3.82-
3.85 (m, 1H), 4.00-4.04 (m, 1H), 4.12-4.16 (m, 2H), 4.62 (q, IH J =5 Hz), 4.81 (d, 1HJ = 5 Hz),
6.01 (d, IHJ =4.5 Hz), 6.03 (t, 1HJ = 5.5 Hz), 6.85-6.88 (m, 4H), 7.24-7.28 (m, 1H), 7.30-7.34
(m, 6H), 7.42-7.44 (m, 2H), 7.47-7.50 (m, 2H), 7.61-7.65 (m, 1H), 7.80 (d, 1H J = 1.5 Hz), 7.92-
7.94 (m, 2H); *C NMR (126 MHz, CDCl;): § 11.82, 14.04, 22.36, 29.08, 29.11, 35.45, 39.80,
55.38, 62.91, 65.97, 69.60, 82.54, 84.26, 87.17, 87.37, 111.37, 113.45, 127.31, 128.18, 128.28,
129.26, 130.21, 130.24, 130.62, 131.65, 135.19, 135.31, 135.49, 135.56, 144.40, 149.65, 158.85,
158.88, 162.98, 169.29, 171.46; ESI-TOF-MS: caled for CsHsiN3NaOio' [M+Na]™ 828.3467
found 828.3445
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Compound 1-14 (828 mg, 1.0 mmol) was dissolved in dry MeOH (30 ml) under an argon
atmosphere. Pd-C (165 mg) was dispersed into dry MeOH (20 ml) and the solution was added to
reaction mixture. The reaction mixture was stirred at ambient temperature under a hydrogen
atmosphere for 30 min. Reaction was monitored by checking TLC. After that, n-OcNH, (199 pl,
1.2 mmol) and DMT-MM (428 mg, 1.2 mmol) were added to the solution. The mixture was stirred
at ambient temperature for 16 h. The reaction mixture was filtered through a pad of Cellite, and
the filtrate was concentrated in vacuo. The residue was diluted with ethyl acetate and washed with
1% citric acid, sat. NaHCOj; and brine. The organic layer was collected, dried over Na,SO4 and
concentrated in vacuo. After that, the residue was purified with silica gel column chromatography,

eluted with hexane-ethyl acetate, and obtained compound 1-21 (365 mg, 43%) as a white powder.

'"H NMR (500 MHz, CDCls): § 0.85 (t, 3H J = 7 Hz), 1.23-1.28 (m, 10H), 1.38 (s, 3H), 1.41-
1.44 (m, 2H), 2.35-2.39 (m, 1H), 2.48-2.54 (m, 1H), 3.11-3.25 (m, 2H), 3.46-3.53 (m, 2H), 3.81
(s, 6H), 3.83-3.87 (m, 1H), 4.01-4.05 (m, 1H), 4.11-4.15 (m, 2H), 4.61 (q, [H J = 4.5 Hz), 4.71
(bs, 1H), 5.96 (t, 1H I = 5.5 Hz), 6.00 (d, 1H J = 4 Hz), 6.86 (d, 4H ] = 8.5 Hz), 7.24-7.27 (m,
1H), 7.31-7.34 (m, 6H), 7.43 (d, 2H ] = 8 Hz), 7.49 (t, 2H J = 7.5 Hz), 7.64 (t, 1H ] = 7.5 Hz),
7.80 (s, 1H), 7.94 (d, 2H J = 8 Hz); °C NMR (126 MHz, CDCL): 5 11.84, 14.19, 22.72, 26.99,
29.28,29.30, 29.47, 31.87, 35.54, 39.88, 55.39, 62.84, 66.02, 69.58, 82.56, 84.23, 87.17, 87.47,
111.35, 113.46, 127.32, 128.18, 128.29, 129.26, 130.23, 130.25, 130.64, 131.67, 135.19, 135.33,
135.51, 135.55, 144.41, 149.64, 158.86, 158.89, 163.00, 169.29, 171.43; ESI-TOF-MS: calcd for

Ca9Hs7N3NaOjo" [M+Na]" 870.3936 found 870.3911

90



Synthesiss of compound 1-22
()
NBz

" So

ey,
HO 0\/\3,N\/\/©

Compound 1-14 (419 mg, 0.5 mmol) was dissolved in dry MeOH (10 ml) under an argon

DMTrO

atmosphere. Pd-C (94 mg) was dispersed into dry MeOH (20 ml) and the solution was added to
reaction mixture. The reaction mixture was stirred at ambient temperature under a hydrogen
atmosphere for 30 min. Reaction was monitored by checking TLC. After that, phenylpropylamine
(85 ul, 0.6 mmol) and DMT-MM (213 mg, 0.6 mmol) were added to the solution. The mixture
was stirred at ambient temperature for 16 h. The reaction mixture was filtered through a pad of
NH-silica, and the filtrate was concentrated in vacuo. The residue was diluted with ethyl acetate
and washed with 1% citric acid, sat. NaHCOj3 and brine. The organic layer was collected, dried
over Na;SQO4 and concentrated in vacuo. After that, the residue was purified with silica gel column
chromatography, eluted with hexane-ethyl acetate, and obtained compound 1-22 (276 mg, 65%)

as a white powder.

"H NMR (500 MHz, DMSO-d;s) § 1.45 (s, 3H), 1.64-1,70 (m, 2H), 2.40 (t, 2H J = 6 Hz), 2.54-
2.55 (m, 2H), 3.03-3.06 (m, 2H), 3.22-3.35 (m, 1H), 3.28-3.29 (m, 1H), 3.75 (s, 6H), 3.83 (t, 2H
J=6Hz), 3.98-4.00 (m, 1H), 4.15 (t, IH J = 4.5 Hz), 4.34-4.38 (m, 1H), 5.31 (d, 1H J = 6.5 Hz),
5.79 (d, 1H J = 4 Hz), 6.92-6.95 (m, 4H), 7.13-7.17 (m, 3H), 7.21-7.31 (m, 7H), 7.33-7.36 (m,
2H), 7.41-7.44 (m, 2H), 7.58-7.62 (m, 2H), 7.73 (s, 1H), 7.77-7.81 (m, 1H), 7.95 (t, IHJ = 5.5
Hz), 7.98-8.00 (m, 2H); *C NMR (101 MHz, CDCl5) § 11.75, 30.87, 33.25, 35.55, 39.41, 55.28,
62.70, 66.05, 69.47, 82.50, 84.10, 87.09, 87.51, 111.24, 113.39, 125.94, 127.21, 128.07, 128.22,
128.34,128.42, 129.15, 130.15, 130.51, 131.65, 135.03, 135.31, 135.38, 135.46, 141.40, 144.34,
149.56, 158.82, 162.86, 169.14, 171.31; ESI-TOF-MS: calcd for CsoHsiN3NaOjo~ [M+Na]®
876.3467 found 876.3455
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Compound 1-14 (165 mg, 0.2 mmol) was dissolved in dry MeOH (4 ml) under an argon
atmosphere. Pd-C (33 mg) was dispersed into dry MeOH (8 ml) and the solution was added to
reaction mixture. The reaction mixture was stirred at ambient temperature under a hydrogen
atmosphere for 30 min. Reaction was monitored by checking TLC. After that, ;-AmNH, (28 pl,
0.22 mmol) and DMT-MM (88 mg, 0.22 mmol) were added to the solution. The mixture was
stirred at ambient temperature for 16 h. The reaction mixture was filtered through a pad of Cellite,
and the filtrate was concentrated in vacuo. The residue was diluted with ethyl acetate and washed
with 1% citric acid, sat. NaHCOs and brine. The organic layer was collected, dried over Na,SO4
and concentrated in vacuo. After that, the residue was purified with silica gel column
chromatography, eluted with hexane-ethyl acetate, and obtained compound 1-23 (93 mg, 55%)

as a white powder.

'"H NMR (500 MHz, DMSO-ds) 8 0.83 (d, 6H J = 4 Hz), 1.27 (q, 2H ] = 7 Hz), 1.48 (s, 3H),
1.50-1.58 (m, 1H), 2.39 (t, 2H J = 6.5 Hz), 3.03-3.07 (m, 2H), 3.25-3.27 (m, 1H), 3.31-3.33 (m,
1H), 3.76 (s, 6H), 3.80-3.85 (m, 2H), 4.00-4.02 (m, 1H), 4.16 (t, IH J = 4.5 Hz), 4.36 (q, 1HJ =
5.5Hz), 5.32 (d, IHJ = 6.5 Hz), 5.80 (d, 1H J = 4 Hz), 6.93 (dd, 4H J = 1.5 Hz, 9 Hz), 7.25-7.32
(m, 5H), 7.34-7.37 (m, 2H), 7.43-7.45 (m, 2H), 7.59-7.62 (m, 2H), 7.73 (bs, 1H), 7.77-7.81 (m,
1H), 7.87 (t, 1H J = 5.5 Hz), 7.99-8.01 (m, 2H); *C NMR (126 MHz, DMSO-d;) § 11.64, 22.30,
25.11, 35.70, 36.73, 37.98, 38.00, 55.06, 62.89, 66.24, 68.72, 80.92, 82.99, 85.97, 87.43, 109.43,
113.33, 126.85, 127.71, 128.00, 129.48, 129.77, 130.39, 131.08, 135.12, 135.37, 135.51, 136.41,
144.59, 148.94, 158.20, 158.22, 162.41, 169.49, 170.03, 170.12; ESI-TOF-MS: calcd for
CasHs/N3NaOyo" [M+Na]* 828.3467 found 828.3451
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compound 1-17 (222 mg, 0.29 mmol) was co-evaporated with pyridine and toluene, and
dissolved in dry CH>Cl, (2.9 ml) under an argon atmosphere. N, N-Diisopropylethylamine (244
pl, 1.4 mmol) and 2-cyanoethyl N, N-diisopropylchlorophosphoramidite (160 pl, 0.70 mmol) were
added to the solution. The reaction mixture was stirred at ambient temperature for 1 h. The
reaction mixture was diluted with ethyl acetate and washed with sat. NaHCO; and brine. The
organic layer was collected, dried over Na;SO4 and concentrated in vacuo. After that, the residue
was purified with silica gel column chromatography, eluted with hexane-ethyl acetate, and

obtained compound 2-1 (145 mg, 52%) as a white powder.

'H NMR (500 MHz, CDCL): 6 0.97-1.01 (m, 5H), 1.12-1.17 (m, 10H), 1.32-1.35 (m, 3H),
2.35-2.52 (m, 3H), 2.65 (t, IH J = 6 Hz), 3.11-3.21 (m, 2H), 3.33-3.40 (m, 1H), 3.50-3.59 (m,
2H), 3.66-3.76 (m, 2H), 3.80-3.90 (m, 7H), 3.92-4.09 (m, 2H), 4.10-4.28 (m, 2H), 4.54-4.64 (m,
1H), 5.92-5.94 (m, 1H), 6.28-6.35 (m, 1H), 6.84-6.88 (m, 4H), 7.27-7.35 (m, 7H), 7.42-7.46 (m,
2H), 7.50 (t, 2H I = 7.5 Hz), 7.65 (t, 1HJ = 7.5 Hz), 7.89 (d, IH ] = 13.5 Hz), 7.97 (t, 2HJ = 6
Hz); *C NMR (126 MHz, CDCls): § 11.82, 11.97, 14.68, 14.75, 20.46, 20.68, 24.64, 24.70, 24.79,
24.85,34.37, 34.41, 37.29, 37.32, 43.26, 43.35, 43.44, 55.40, 55.45, 57.83, 58.01, 58.19, 58.34,
61.28, 61.63, 67.44, 67.89, 70.11, 70.21, 70.51, 70.62, 81.40, 82.19, 82.90, 87.06, 87.13, 88.97,

93



89.15, 111.26, 111.36, 113.39, 113.41, 113.43, 117.62, 118.01, 123.88, 127.42, 128.16, 128.48,
128.50, 129.24, 129.27, 130.42, 130.44, 130.77, 131.70, 131.77, 135.20, 135.35, 144.29, 144.36,
149.69, 149.74, 158.97, 163.04, 169.20, 170.85; *'P NMR (202 MHz, CDCl;): & 150.51, 149.85;
ESI-TOF-MS: calcd for Cs;HgNsNaO;P" [M+Na]" 986.4076 found 986.4074
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compound 1-18 (283 mg, 0.36 mmol) was co-evaporated with pyridine and toluene, and
dissolved in dry CH>Cl, (3.6 ml) under an argon atmosphere. N, N-Diisopropylethylamine (300
pl, 1.7 mmol) and 2-cyanoethyl N, N-diisopropylchlorophosphoramidite (200 p, 0.8 mmol) were
added to the solution. The reaction mixture was stirred at ambient temperature for 1 h. The
reaction mixture was diluted with ethyl acetate and washed with sat. NaHCO; and brine. The
organic layer was collected, dried over Na;SO4 and concentrated in vacuo. After that, the residue

was purified with silica gel column chromatography, eluted with hexane-ethyl acetate, and

obtained compound 2-2 (169 mg, 48%) as a white powder.

'"H NMR (500 MHz, CDCL): § 0.78 (t, 3H J = 7.5 Hz), 0.99 (d, 3H ] = 6.5 Hz), 1.13-1.17 (m,
10H), 1.32-1.40 (m, 5H), 2.35-2.44 (m, 3H), 2.65 (t, IH J = 6 Hz), 3.06-3.12 (m, 2H), 3.33-3.41
(m, 1H), 3.50-3.59 (m, 2H), 3.67-3.76 (m, 2H), 3.79-3.91 (m, 7H), 3.93-4.10 (m, 2H), 4.16-4.28
(m, 2H), 4.55-4.65 (m, 1H), 5.91-5.92 (m, 1H), 6.31-6.40 (m, 1H), 6.83-6.88 (m, 4H), 7.27-7.35
(m, 7H), 7.42-7.46 (m, 2H), 7.49 (t, 2H, 7.5 Hz), 7.64 (t, 1H, J = 7.5 Hz), 7.89 (d, 1H J = 10.5
Hz), 7.97 (t, 2H J = 6 Hz); *C NMR (126 MHz, CDCL): & 11.42, 11.79, 11.95, 20.44, 20.50,
20.59, 20.65, 22.70, 22.75, 24.60, 24.66, 24.75, 24.81, 37.23, 37.29, 41.23, 41.28, 43.22, 4331,
43.41,55.36, 55.41, 57.78, 57.83, 57.95, 58.01, 58.13, 58.28, 61.21, 61.54, 67.44, 67.51, 67.94,
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70.07, 70.11, 70.17, 70.21, 70.45, 70.51, 70.57, 70.62, 81.33 82.12, 82.55, 82.82, §87.01, 87.08,
89.06, 89.24, 111.19, 111.29, 113.35, 113.37, 113.40, 117.62, 117.99, 127.38, 128.13, 128.15,
128.21, 128.45, 129.20, 129.24, 130.39, 130.73, 131.66, 131.72, 135.10, 135.14, 135.16, 135.32,
135.35, 135.37, 144.26, 144.35, 149.65, 149.70, 158.90, 158.93, 163.02, 169.16, 169.18, 170.95,
170.97; *'P  NMR (202 MHz, CDCL): & 150.52, 149.73; ESI-TOF-MS: calced for
Cs3HesNsNaO P [M+Na]™ 1000.4232 found 1000.4206
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compound 1-19 (499 mg, 0.63 mmol) was co-evaporated with pyridine and toluene, and
dissolved in dry CH,Cl, (6.3 ml) under an argon atmosphere. N, N-Diisopropylethylamine (530
ul, 3.0 mmol) and 2-cyanoethyl N, N-diisopropylchlorophosphoramidite (340 pl, 1.5 mmol) were
added to the solution. The reaction mixture was stirred at ambient temperature for 1 h. The
reaction mixture was diluted with ethyl acetate and washed with sat. NaHCO; and brine. The
organic layer was collected, dried over Na>SO, and concentrated in vacuo. After that, the residue

was purified with silica gel column chromatography, eluted with hexane-ethyl acetate, and

obtained compound 2-3 (551 mg, 88%) as a white powder.

'"H NMR (500 MHz, CDCL): § 0.81 (t, 3H J = 7.5 Hz), 0.99 (d, 3H ] = 7.5 Hz), 1.12-1.18 (m,
10H), 1.19-1.26 (m, 2H), 1.31-1.36 (m, 5H), 2.35-2.52 (m, 3H), 2.65 (t, 1H J = 6 Hz), 3.10-3.15
(m, 2H), 3.33-3.41 (m, 1H), 3.51-3.58 (m, 2H), 3.70-3.77 (m, 2H), 3.80-3.90 (m, 7H), 3.93-4.09
(m, 2H), 4.16-4.28 (m, 2H), 4.54-4.65 (m, 1H), 5.91-5.92 (m, 1H), 6.27-6.36 (m, 1H), 6.84-6.88
(m, 4H), 7.27-7.35 (m, 7H), 7.42-7.46 (m, 2H), 7.48-7.51 (m, 2H), 7.63-7.66 (m, 1H), 7.88-7.90
(m, 1H), 7.96-7.98 (m, 2H); '*C NMR (126 MHz, CDCls): & 11.82, 11.98, 13.84, 20.14, 20.47,
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20.52, 20.63, 20.68, 24.64, 24.69, 24.78, 24.84, 29.84, 31.54, 31.60, 37.27, 37.33, 39.29, 39.33,
43.25, 43.35, 43.44, 55.40, 55.44, 57.81, 57.98, 58.16, 58.31, 61.24, 61.55, 67.55, 67.58, 67.97,
70.12,70.21, 70.47,70.59, 81.36, 82.17, 82.53, 82.83, 87.04, 87.11, 89.10, 89.28,111.22, 111.32,
113.38,113.43,113.58,117.63, 118.00, 127.41, 128.16, 128.17, 128.24, 128.40, 128.48, 128.53,
129.23,129.27, 130.35, 130.42, 130.77, 131.70, 131.76, 135.12, 135.15, 135.18, 135.35, 135.38,
135.41, 144.30, 144.38, 149.68, 149.73, 158.93, 158.96, 159.03, 163.05, 169.19, 170.92, 170.94;
3P NMR (202 MHz, CDCls): § 150.53, 149.73; ESI-TOF-MS: calcd for CsoHe2NiiNaOoP*
[M+Na]" 1014.4389 found 1014.4361
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compound 1-20 (319 mg, 0.40 mmol) was co-evaporated with pyridine and toluene, and
dissolved in dry CHCl, (4 ml) under an argon atmosphere. N, N-Diisopropylethylamine (340 pl,
1.9 mmol) and 2-cyanoethyl N, N-diisopropylchlorophosphoramidite (210 pl, 1.0 mmol) were
added to the solution. The reaction mixture was stirred at ambient temperature for 1 h. The
reaction mixture was diluted with ethyl acetate and washed with sat. NaHCO; and brine. The
organic layer was collected, dried over Na;SO4 and concentrated in vacuo. After that, the residue

was purified with silica gel column chromatography, eluted with hexane-ethyl acetate, and

obtained compound 2-4 (233 mg, 58%) as a white powder.

"H NMR (500MHz, CDCl;): § 0.80-0.84 (m, 3H), 0.99 (d, 3H ] = 7 Hz), 1.12-1.24 (m, 14H),
1.32-1.38 (m, 5H), 2.35-2.53 (m, 3H), 2.65 (t, 1H J = 6 Hz), 3.09-3.14 (m, 2H), 3.33-3.40 (m,
1H), 3.50-3.59 (m, 2H), 3.67-3.76 (m, 2H), 3.80-3.90 (m, 7H), 3.94-4.10 (m, 2H), 4.16-4.28 (m,
2H), 4.54-5.65 (m, 1H), 5.91-5.93 (m, 1H), 6.26-6.36 (m, 1H), 6.83-6.88 (m, 4H), 7.27-7.35 (m,
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7H), 7.42-7.46 (m, 2H), 7.50 (t, 2H J = 7.5 Hz), 7.64 (t, IHJ = 7.5 Hz), 7.89 (d, I1H J = 10 Hz),
7.97 (t, 2H J = 6.5 Hz); *C NMR (126 MHz, CDCl;): § 11.82, 11.98, 14.11, 20.62, 20.68, 22.42,
24.64, 24.69, 24.78, 24.84, 29.14, 29.17, 29.24, 37.28, 37.33, 39.58, 39.62, 43.25, 43.34, 43.44,
55.39, 55.44, 57.80, 57.98, 58.16, 58.31, 61.23, 61.56, 67.54, 67.96, 70.10, 70.20, 70.46, 81.39,
82.20, 82.56, 82.82, 87.04, 87.11, 89.08, 89.25, 111.21, 111.32, 113.38, 113.39, 113.42, 113.43,
117.63,118.00, 127.40, 128.15, 128.17, 128.48, 129.23, 129.26, 130.41, 130.42, 130.77, 131.70,
131.76, 135.12, 135.17, 135.35, 135.38, 135.40, 144.29, 144.37, 149.67, 149.72, 158.93, 158.96,
163.05, 169.19, 170.90, 170.92; *'P NMR (202 MHz, CDCl;): § 150.53; ESI-TOF-MS: calcd for
CssHesNsNaO P [M+Na]™ 1028.4545 found 1028.4527

Synthesiss of compound 2-5

o)

\fLiBz

DMTrO N"~O0
o)

H
0o...0 O N.
NCTp gl

N o]
T
compound 1-21 (34 mg, 0.04 mmol) was co-evaporated with pyridine and toluene, and
dissolved in dry CH>Cl, (1 ml) under an argon atmosphere. N, N-Diisopropylethylamine (17 pl,
0.1 mmol) and 2-cyanoethyl N, N-diisopropylchlorophosphoramidite (11 pl, 0.5 mmol) were
added to the solution. The reaction mixture was stirred at ambient temperature for 1 h. The
reaction mixture was diluted with ethyl acetate and washed with sat. NaHCO; and brine. The
organic layer was collected, dried over Na>SO, and concentrated in vacuo. After that, the residue

was purified with silica gel column chromatography, eluted with hexane-ethyl acetate, and

obtained compound 2-5 (28 mg, 67%) as a white powder.

"HNMR (500 MHz, CDCls): & 0.84-0.88 (m, 3H), 0.99 (d, 3H J = 6.5 Hz), 1.12-1.27 (m, 20H),
1.31-1.38 (m, 5H), 2.34-2.53 (m, 3H), 2.65 (t, 1H J = 6.5 Hz), 3.09-3.14 (m, 2H), 3.33-3.40 (m,
1H), 3.50-3.58 (m, 2H), 3.67-3.77 (m, 2H), 3.80-3.90 (m, 7H), 3.93-4.10 (m, 2H), 4.55-4.64 (m,
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1H), 5.91-5.92 (m, 1H), 6.27-6.37 (m, 1H), 6.83-6.88 (m, 4H), 7.27-7.35 (m, 7H), 7.42-7.46 (m,
2H), 7.49 (t, 2H J = 7.5 Hz), 7.64 (t, 1HJ = 7.5 Hz), 7.89 (d, 1HJ = 10 Hz), 7.97 (t, 2HJ = 6.5
Hz); *C NMR (126 MHz, CDCl5): § 11.80, 11.96, 14.23, 20.46, 20.51, 20.61, 20.67, 22.77, 24.62,
24.68, 24.77, 24.83, 27.02, 29.34, 29.50, 29.56, 31.93, 37.25, 37.31, 39.61, 39.64, 43.24, 43.33,
43.42, 55.38, 55.42, 55.48, 57.79, 57.96, 58.14, 58.29, 61.18, 61.52, 67.53, 67.95, 70.06, 70.15,
70.42, 70.54, 81.35, 82.18, 82.50, 82.81, 87.02, 87.09, 89.10, 89.26, 111.18, 111.29, 113.36,
113.38,113.41, 117.62, 118.00, 127.39, 128.14, 128.15, 128.23, 128.46, 129.21, 129.25, 130.40,
130.75, 131.69, 131.75, 135.11, 135.15, 135.33, 135.37, 135.39, 144.28, 144.37, 149.65, 149.70,
158.91, 158.93, 158.94, 163.04, 169.17, 170.89, 170.91; *'P NMR (202 MHz, CDCl): § 150.53,
149.69; ESI-TOF-MS: caled for CssH74NsNaO P [M+Na]" 1070.5015 found 1070.4992
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Summary of mass values of synthesized oligonucleotide

Name Sequence calcd for [M+H]" found
ON1 3'-(2’-OMe)-CGTTTTTTTGC-5" 3633.7 3634.5
ON2a 3’-(2"-OMe)-CGTTTTmce TTTGC-5" 3706.6 3705.7
ON2b 3'-(2’-OMe)-CGTTTTrce TTTGC-5 3718.7 3719.7
ON2c¢ 3'-(2’-OMe)-CGTTTTece TTTGC-5 3732.8 3733.9
ON2d 3’-(2’-OMe)-CGTTTTBuce TTTGC-5 3747.6 3747.6
ON2e 3’-(2"-OMe)-CGTTTT amce TTTGC-5" 3762.7 3761.7
ON2f 3’-(2"-OMe)-CGTTTTocce TTTGC-5" 3804.7 3803.7
ON3a 3'-(2"-OMe)-CGTT Trvce Tvce Tvee TTGC-57 3848.7 3847.7
ON3b 3’-(2"-OMe)-CGTTTeice Teice Tece TTGC-5 3889.8 3889.6
ON3c 3'-(2"-OMe)-CGTTTrice Trice Trice TTGC-5" 3931.9 3931.7
ON3d 3’-(2"-OMe)-CGTTTauceTauce TBuce TTGC-5 3973.9 3973.7
ON3e 3'-(2"-OMe)-CGTTTamcETamcETamceE TTGC-5 4017.0 4015.7
ON3f 3"-(2"-OMe)-CGTTToccEToect Tocce TTGC-5" 4143.3 4142.8
ON4a 3'-(2"-OMe)-CGTmcETT Tmce TTTmceGC-51 3848.7 3847.1
ON4b 3’-(2"-OMe)-CGTece TT Teice TT TeiceGC-5 3889.8 3889.6
ON4c 3'-(2"-OMe)-CGTrice TT Teice TT TorceGC-5" 3931.9 3931.9
ON4d 3’-(2"-OMe)-CGTauceTTTouce TT TauceGC-5 3973.9 3973.8
ON4e 3'-(2-OMe)-CGTamcETTTAmcETT TamceGC-5" 4017.0 4015.8
ON4f 3'-(2"-OMe)-CGToccETTTocceE TTTocceGC-5" 4143.3 4142.7
ON5a 3 " -tTwcrtttttttt-FAM-5" 3617.7 3618.5
ONSb 3 -t Tricrtttttttt-FAM-5 3661.7 3663.8
ONS5c 3 -t Tricrtttttttt-FAM-5 3675.7 3677.8
ONSd 3 -t Trucktttttttt-FAM-5" 3659.7 3661.9
ONSe 3 -t Tamcrtttttttt-FAM-5 3703.8 3705.8
ONSf 3"-tToccrtttttttt-FAM-5" 3715.8 3717.6
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Observed CD spectrum of ON1 (Gray: single strand/Black: double strand)
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Observed CD spectra of ON2a and ON2f (Gray: single strand/Black: double strand)
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Observed CD spectra of ON3a and ON3f (Gray: single strand/Black: double strand)
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Observed CD spectra of ON4a and ON4f (Gray: single strand/Black: double strand)
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Native PAGE of ONS5a, ONSb, ONS¢, ONSd, ON5e and ONSf

ONb5a ON5b ON5c
mn 0 10 30 60 120 O 10 30 60 120 O 10 30 60 120

- -_ e -

ONGSf ON5d ONb5e
mn O 10 30 60 120 0 10 30 60 120 0 10 30 60 120

.- - - - Py .. - -

101



HPLC conditions: 1 ml/min, a linear gradient (0-40%) of solvent B in solvent A. A: 0.03M NHsOAc buffer, B: MeCN
ON2a:3"-(2"-OMe)-CGTTTTuce TTTGC-5'(PDA = 254 nm)
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ON2c:3'-(2-OMe)-CGTTTTpce TTTGC-5'(PDA = 254 nm)
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ON2e:3'-(2-OMe)-CGTTTTamce TTTGC-5"(PDA = 254 nm)
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ON2£:3"-(2"-OMe)-CGTTTTocce TTTGC-5"(PDA = 254 nm)
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ON3a:3 -(2 '-OMG)-CGTTTMCETMCETMCETTGC—S (PDA =254 nm)
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ON3b:3 -(2 '-OMG)-CGTTTEtc,ETEtCETEtcETTGC—5 (PDA =254 nm)

150000
S
3 —
> 100000
2
3
=
50000
0
T
0.0 50 100 15.0 RetentloﬁQT?mc [min] 250 300 350 400

ON3c:3 -(2 '-OMG)-CGTTTprc,ETprc,ETprCETTGC—5 (PDA =254 nm)
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ON3d:3 -(2 '-OMC)-CGTTTBUC,ETBuc,ETBucETTGC—5 (PDA =254 nrn)
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ON3e:3 -(2 '-OMC)-CGTTTAmCETAmCETAmCETTGC—S (PDA =254 nm)
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ON4a:3'-(2"-OMe)-CGTycr TT Ty TTTuceGC-5'(PDA = 254 nm)
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ON5a:3 - Tycetttttttt-FAM-5"(PDA = 254 nm)
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ON5a:3 - Tycetttttttt-FAM-5"(PDA = 500 nm)
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ON1:3'-(2’-OMe)-CGTTTTTTTGC-5'(PDA = 254 nm)
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UV melting curve of ON2a:3"-(2"-OMe)-CGTTTTumce TTTGC-5"
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UV melting curve of ON2d:3"-(2"-OMe)-CGTTTTeuce TTTGC-5"
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UV melting curve of ON3a:3"-(2"-OMe)-CGTTTmce Tmce Tmce TTGC-5"
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uv melting curve of ON3d:3 -(2 '-OMC)-CGTTTTBUCETBUCETBUCETTGC—S ’
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UV melting curve of ON4a:3"-(2"-OMe)-CGTumce TT Tmce TTTrmceGC-5"
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UV melting curve of ON4d:3"-(2"-OMe)-CGTruceTT Tauce TT Truce GC-5"
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UV melting curve of ON1:3"-(2"-OMe)-CGTTTTTTTGC-5"
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Resp charge distributions and atom types of the 2"-O-MCE and 2'-O-OcCE groups.
o)
B
HO N" "0 0.021361

o) (H1),
\w / -0.582262

HO O—CTO0.158130 O
-0.415650 // 0.077649
0.109363 CT—C’0.553665 (H1)3

-0.019721(HC), -0.469575N —CT

-0.069648
0.284445H
0
| f
HO N" "0 0.043243
o) (H1),
-0.615390
HO O—CT0.098718 O
-0.399490 // 0.087873

-0.010470 CT—C'0.646257 (H1)2
0.009972

0.023147(HC);  -0.495772N —CT -0.054388 (H1),
-0.003265
0.257959H° -0.008599 CT — CT-0.013214  (H1),
-0.000341
0.029367(H1),  0.017881 CT ——CT 0.003063  (H1),

-0.009467(H1),  0.006182 CT — CT 0.027822
0.014752
0.003060(H1);  -0.072291CT — (H1),
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The pseudorotation phase angle of ON3a and ON3f

BEES BROERAIfEA ON3a (°) ROERIEA ON3f(°)
1 102+8.2 10.2 +8.3
2 57+10.5 6.3 +10.7
3 48.3 £ 106.0 48.4 +106.0
4 10.4+8.0 10.4 + 8.0
5 11.4+8.1 11.8+8.2
6 112+8.0 11.4 +8.1
7 11.4+8.0 11.2+8.1
8 10.8 £ 8.1 10.8 + 8.1
9 11.4+8.1 11.5+8.1
10 11.0+10.0 11.0 +10.1
11 43.4+598 42.6 +59.0

EBEES1(2(3/4|5/6(7 /8|9 [10[11
5-20Me)- C |G| T|T|X|X|X|T|T|G|C -3
3-r-G/C|A|A/A|/A/A|/A|A|C|G -5

22(21(20(19/18/17(16|15/14(13[12

EENEES 1 2 34 56 7 8 910

N7

Base Base
\7\?’ 2 - So/t/

NEY SHEY
ARSI S S5EAD BRI _SES5HADP

S
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The base pair step parameters of ON3a

IBENEES Shift (&) Slide (A) Rise (&) Tilt (°) Roll (°) Twist (°)
1 -0.22+0.90 -1.78+0.74 3.53+1.08 -3.12+551 11.68+£9.35  30.50£9.97
2 0.07£0.52  -2.05+0.70 3.12+0.86 1.10£3.69  2.75+436  27.00+8.03
3 024+046 -1.80+£0.59 3.12+£0.89 0.72+3.97  483+508  27.25+7.90
4 027+047 -1.79+0.58 3.04+£0.85 1.68+393  455+502 27.07+7.78
5 0.17+0.46  -1.77+£0.58 3.10£0.87 1.17+3.93  507+505  27.39+7.8l
6 0.12+0.45 -1.77+0.58 3.12+£0.88 095+395  540+503  27.60+7.85
7 0.07+0.45 -1.72+£0.57 3.09+0.87 0.62+3.96  513+497 27.57+7.84
8 0.11£048  -1.62+0.56 3.06+0.86 186+4.07  6.12+529  27.69+7.90
9 0.19+0.54  -1.50£0.55 3.29+0.94 -1.55+436 142+7.42  29.77+845
10 020+049 -1.64+£0.70 3.05+0.85 -1.09+428  424+532  29.86+9.02
The base pair step parameters of ON3f
IBEXEES  Shift A) Slide (&) Rise (&) Tilt (°) Roll (°) Twist (°)
1 0.05+1.16 -1.74+0.79 3.42+1.17 -2.74+567 997+10.1  28.54+12.77
2 0.11£0.54 -2.04+0.75 3.07+0.95 1.11£3.69  252+431  26.55+8.89
3 0.20+046 -1.78+0.63 3.09+098  0.53+3.96  4.85+5.11 26.84 + 8.58
4 0.28+0.48 -1.76+0.63 299+094 1.69+3.92  475+515  26.53+8.55
5 0.16+0.49  -1.72+0.62 3.04+096 122+393  549+521  26.76+8.59
6 0.10+£047 -1.71+0.62 3.06+097 0.86+3.93  552+5.11 26.92 + 8.65
7 0.06+0.45 -1.68+0.61 3.04+096 0.57+3.92  526+503  27.20+8.69
8 0.11£048  -1.58+0.60 3.01+095 1.89+4.05  624+533  27.26+8.72
9 021+0.54 -147+058 322+1.03 -146+434 14.04+756  29.13+9.32
10 020+£0.49 -1.60+0.72 3.00£093 -1.07+4.25 416+527  29.50+9.78
BE)ES1(2(3/4(5|6(7|8[9[10/11
5-20Me)- C|G|T|T|X|X|X|T|T|G|C -3
3-- GIC|A/A|/A|/A/A|/A|/A|C |G -5
22(21|20/19(18(17(16|15|14(13|12

BEENEES 1 2 34 56 78 910
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The base pair parameters of ON3a

IBENES  Shear (A) Stretch (&) Stagger (A) Buckle (°) Propeller (°) Opening (°)
1 0.19 £ 0.41 -0.04+£0.20 -0.28+0.50 11.52+13.34 -13.4+13.84 -0.52+6.74
2 -0.27+0.38  -0.09+0.13  -0.21 £0.41 -5.73 £8.78 -6.78 £8.70 0.56+4.13
3 -0.18 £0.27 0.02+0.11 -0.19+0.41 -4.58 £8.02 -8.12+£7.45 -0.52 £4.57
4 -0.14 £0.26 0.04 +£0.11 -0.02 £0.36 -3.32+7.88 -8.44 £ 7.06 -0.45+4.48
5 -0.14 £0.26 0.04 +0.11 -0.07 £0.37 -0.40 £ 7.70 -9.75+7.10 -0.07 £4.50
6 -0.15+£0.26 0.04 +£0.11 -0.08 £0.38 0.51+7.74 -10.69+7.14  -0.23+4.49
7 -0.15+£0.26 0.04+0.11 -0.07 £0.38 0.49+7.77 -11.44+£7.17  -0.67£4.50
8 -0.17£0.26 0.05+0.11 -0.05 £0.38 226+8.12 -11.38£7.09  -1.20+4.56
9 -0.16 £0.27 0.03+0.11 -0.18 £0.40 3.58+£8.95 -15.07+7.68  -0.22+4.70
10 -0.13+£0.32  -0.07+0.11  -0.05+0.39 -7.03 £9.15 -10.98 + 8.96 0.41 £3.31
11 0.31+£0.38 -0.08 £0.14 0.19+0.47 -1.98 £ 10.99 0.27 £9.37 -0.40 £4.15
The base pair parameters of ON3f
IBENES  Shear (A) Stretch (&) Stagger (A) Buckle (°) Propeller (°) Opening (°)
1 0.09 +£0.93 -0.09+0.59  -0.25+0.51 9.21 £14.71 -12.2+14.24  -0.74+7.70
2 -0.28+0.42  -0.09+0.14 -0.21+0.42 -4.88 £9.00 -5.87 £ 8.88 0.57 +£4.81
3 -0.17£0.27 0.02+0.11 -0.21 £0.41 -3.80 +£8.13 -7.85+£7.42 -0.29 £4.67
4 -0.13£0.26 0.04+0.11 -0.02 £0.36 -3.38+£7.99 -8.15+£7.07 -0.40 £4.45
5 -0.13£0.25 0.04 +0.11 -0.07 £0.37 -0.57 £7.77 -9.59 £7.27 0.21 +£4.50
6 -0.15+£0.26 0.04 +0.11 -0.09 £0.38 0.51+7.81 -10.43+7.29  -0.03 +£4.55
7 -0.15+£0.26 0.04+0.11 -0.08 £0.38 0.92+7.75 -11.04£7.28  -0.69 £4.47
8 -0.16 £0.26 0.04+0.11 -0.05 £0.38 2.18+8.12 -11.43+723  -1.15+£4.52
9 -0.16 £0.27 0.03+0.11 -0.17 £0.40 3.22 +8.88 -15.02+7.91  -0.25+4.68
10 -0.13+£0.32  -0.06+£0.11  -0.04+0.39 -6.95+£9.10 -10.9 £ 8.96 0.40 +£3.37
11 0.31+0.38 -0.08 £0.14 0.20 £0.47 -2.10+£10.88 -0.01 £9.24 -0.37 £4.05
BE()ES12(3(4|5/6(7(8(910(11
5-20OMe)-C |G| T|T|X|X|X|T|T|G|C -
3-r-G|IC/A|A|IA/A/IA/A/A|C |G -5
22|121|20(19|18(17(16|15/14|13 |12

BEWEES 1 2 34 56 78 910
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The helical parameters of ON3a

BENBES X-disp(A)  Y-disp(R)  Helical rise (A) Incl. (°) Tip (°) Helical twist (°)
1 452+£2.12 -017+185 275+1.04 18.09+1438 4.71+£9.28  33.95+11.52
2 -4.64+200 037+121  2.85+0.88 543+8.67  -2.18+7.37  27.70+8.18
3 -439+179 -037+1.13  2.71+0.86 929+9.76  -1.38+7.78  28.32+8.18
4 435+177 -023+1.12  2.67+0.84 8.82+9.70  -3.28+7.74  28.13 +8.05
5 -435+173 -0.14+1.06  2.69+0.84 9.73+9.62  -2.24+7.62  28.50+8.09
6 436+1.72 -0.09+1.04  2.69+0.84 1029+9.50 -1.81+7.58 28.75+8.14
7 -423+1.69 -0.04+1.04  2.68+0.83 9.80+9.42  -1.19+7.63  28.66+8.12
8 414+1.65 0.10+1.09  2.60+0.82 11.53+9.84 -351+£7.75  29.06+8.27
9 439148 -053+1.04 234079 2350+11.52 2.63+7.40  33.67+9.74
10 3.64+1.72 -051+£1.09 2.75+0.85 7.60+9.56  1.87+7.70  30.86+9.22
The helical parameters of ON3f
BENBES X-disp(A)  Y-disp(A)  Helical rise (A) Incl. (°) Tip (°) Helical twist (°)
1 -440+£3.65 -0.89+3.92 273+1.17  14.67+1855 3.64=11.69 31.85=14.01
2 4614220 045+134  2.81+0.96 5.02+8.68 220+7.46  27.22+9.04
3 434+1.84 -032+1.09  2.68+0.93 930+9.72  -1.02+7.69  27.91+8.90
4 431+1.87 -024+1.13  2.60+0.90 9.19+9.93  -330+7.73  27.64+8.88
5 433+1.84 -0.10+1.09  2.60+0.90 10554993 -235+7.63  27.97+8.94
6 -431+1.84 -0.06+1.06 2.61+091 10.59+9.73  -1.66+7.60  28.11 +£8.98
7 415177 -0.04+1.03  2.62+0.90 9.99+948  -1.07+7.51 2830901
8 406+1.72 0.10+1.08  2.55+0.88 11.71£9.86  -3.54+7.68  28.65+9.14
9 432+1.63 -056+1.11 228+0.84 2327+11.80 246+7.41  33.00+10.72
10 353175 -051+1.06  2.71+0.91 7.42+943  1.82+7.59  30.47+10.01

BEXES1(2/3/4/5|6|7|8|9[10]11
5-20Me)-C|G|T|T|X|X|X|T|T|G|C -3

3--G|IC/A|A/A|A|/A|/A|A|C |G -5
22|21/20|19(18|17|16|15/14|13|12

BEENEES 1 2 34 56 78 910
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