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CuS0,5H,0(0.1 B &)
i _~ FRAAEE Na(1.0 H) e o {:;Tﬁ
Dy R o PO
N AH > Hk k! M\ el P
N3 Ac \T/ 'BuOH/DMF (1:2, v/v) N N

50°C, 21 6ER)

000002000000 % NMR (400 MHz, CDCI3) & *H NMR (400 MHz, 200 0 0O O O O
OO0 cCbg0oD/CDCl3) & 1.72 (s, 3H), 2.17 (s, 3H), 4.66 (ddd, J= 4.8, 7.0, 12.4 Hz
, 1H), 5.73 (dd, J= 6.8, 7.0 Hz, 1H), 5.95 (d, J = 3.2 Hz, 1H), 6.08 (dd, J 3.
2, 6.8 Hz, 1H), 7.70 (s, 1H), 7.85 (s, 1HH)O 200 0000000 O0OOOOOODOAO
0000 ; MS (ESI-TOF) C3oHzoN.60.0K0 [M + KI'O O OO DO ODODOOS839.21, 000D
839.25.

oooooao

onooooo0oooDooo0ooDoDoyd -5 000000 o0ooDoDoooooDo200
gmni-10do0oo0o0oo0Do0Do0U0U0U0U0UO0g -5 UoDoDooDoODOoDOOoDUOOUOoOoDoOoODODOaOo
Oo0O0OO0ODD300205 mg, 344 p molOd O tert-0 O O O O /DMFO 1:2 v/v, 35 mLO O O
0ooooDoDNnMoooooo9.03mg, 6.1 uymolD 000000 0OOODDOOOT72.4
mg, 365 umol0 D 0000 (@UOO0OO0OOODODDODOOOOO)OOOOTBTAOD 18.2 mg, 34.
4 uymolD00D0O0OD0DO0ODO0DOOOOOODeEBODD1I0DDDOUOODODOODOODDODOOOOO
0oooDoDDoDOo0D0o0o0o0ooooDoDDoDoDUo0o0oo0oooDoDoDoDOoD20MOO0OCOODOOO
gooePCO0DD0DOODDDODOODDDODOODDDOOODD4ODODOOODOOOOODO
64.5 mg, 107 p mol, 31%0 O

oooooao

ooooao

CuSO,5H,0(10mol% (0.1 )

o
N AC10molt (0.1 &) N e S
= TBTA(10mol%(0.1 & & . m
O N N ACHN  pog) :N/ L NN
NYN

N OA NHA

‘-.N - -
- 'BuOH/OMF (1:2, v/v) 3 N
N OQAC NHae 60°C. 1 B thNOCOJ\f;N o) N

3 4

000004000000 IR (neat) 2924 (m), 1745 (s), 1212 (s), 1051 (s) cm™1; H
NMR (400 MHz, CD50D) & 2.03 (s, 6H), 2.29 (s, 6H), 3.13 (dd, J = 10.8, 13.2 Hz,
2H), 3.41 (dd, J = 4.0, 13.2 Hz, 2H), 5.05 (ddd, J = 4.0, 9.6, 10.8 Hz, 2H), 5.

97 (d, J = 6.6 Hz, 2H), 6.13 (s, 2H), 6.72 (dd, J = 6.6, 9.6 Hz, 2H), 7.37-7.56

(m, 20H), 7.96 (s, 2H), 8.09 (s, 2H), 8.50 (s, 2H); *3C NMR (100 MHz, CDCl3) 20.

1 (CHg), 24.7 (CHz), 28.2 (CH,), 62.3 (CH), 75.9 (CH), 81.0 (CH), 89.1 (CH), 121
.0, 126.4 (CH), 127.3 (CH), 128.7 (CH), 129.0 (CH), 138.9, 141.3, 143.4 (CH), 15

0.3, 151.8, 153.6, 155.9, 168.2, 170.0; HRMS CggHgoN,g0,oNal [M + Na]*O O 0O 0O O

0000 1213.3753, 0 0 O 0O 1213.3777.

ooooo0aQ

om-2000000000000000% -5 00000000000000

0000000000000 003% -5 0000000000000 0A40086.5mg, 7

2.7puymol0 0280 0000000000 DO/0000001:12 v/v, 36 mLO 00 O O 600

0200000000000000000000000D0O0OO0OO0O/Z00000001:5 v/

v, 30m00028000000000000030mO0000000D000O00O0S0000

00000000 33.2mg, 52.5 p mol, 72%0 O
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goooao
28% NH,OH aq.

N \)Yocouth Moo N No
N* . NN
AcHN 1 / / (11,VIV) H.N by f ! N NH
AO N . NN — T JHN g N T Ny
NEN N oac NHAC o S N OH py
MN we.zB YA TAA :
Pthoco)\(k N"Sg o N N

72% N=/ O
4 5

000005000000 I1IR (neat) 2924 (m), 1731 (s), 1213 (s), 1059 (s) cm™1; TH
NMR (400 MHz, 75% TFA-d/D,0) & 3.57 (dd, J = 6.4, 8.4 Hz, 1H), 3.79 (dd, J = 2.
2, 8.4 Hz, 1H), 4.98 (ddd, J = 2.2, 6.0, 6.4 Hz, 1H), 5.28 (d, J = 3.2 Hz, 1H),
6.25 (dd, J = 3.2, 6.0 Hz, 1H), 6.34 (s, 1H), 8.28 (s, 1H), 9.05 (s, 1H); 13C Nm
R (100 MHz, 75% TFA-d/D,0) & 28.8 (CH,), 67.5 (CH), 75.1 (CH), 81.4 (CH), 94.9 (
CH), 110.2, 129.7 (CH), 138.1, 141.8 (CH), 151.4, 156.3, 157.4; HRMS C,,4H,50gN16
O[M+H]"OODDDOOODD633.2143, 0 0O O O 633.2157.
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ooocobDbOoO0ooooooooDbo-3000OOoOooOoOnD

OoOoo0O0O01.0mizZO

gooooODuv 260 nm
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gwoooooooooooooobob® -5 oooooooooooobooao
ooocooao

gw-1ooogooboogogoboogob3d -5 0Dogoobboooobooooobobo
OoOoo0cO0O0oedn31.9mg, 71.4 p mold O tert-0 0 0 OO /DMFO 1:2 v/v, 7.2 mLO O
ocooocoooOnNoooooboOg1.90mg, 7.6 pmolD0000O0DOOO0DOO0ODOODRDOA15.

2mg, 76,9 pmol0 0 000D0CCOIDDODOOOODOODODO)D>OIDOOOTBTAOD 3.80 mg,
77 pmolD0ODOOO0OODOODOCOCDOeBOODO0 1200000000000 DODODOO
ooocooboOoooooooooobobboOoooooboooboboboboooooooezoonanO
ocoOOov/ZoOOODOD@omH)oOOoDOoDODODOE@Gx2mnm)OOoooODOooOoOooOoo7oDO
oooooobOo0 011.2 mg, 12.5 p mol, 35%0 O

oooooo
00000
CuSO,5H,0 (10mol% (0.1 )
If FAILEE Na(1.0 4 58) N 0 N;‘i,
TBTA(10molk (0.1 %)) O "!N_m o) NHBz
\’/\’NHBZ 'BUOH/DMF (1:2, v/v) LN N GAeT
; BzHN'kT,{ AN
N3 ‘OAc™ 80°C, 12 B4 o N
6 35% 7

000007000000 IR (neat) 2968 (m), 1618 (s), 1454 (m), 1250 (s) cm™1; H
NMR (400 MHz, CDClg) & 1.97 (s, 3H), 2.12 (s, 3H), 3.02 (dd, J = 11.2, 13.6 Hz,
1H), 3.32 (dd, J = 10.0, 14.4 Hz, 1H), 3.41 (dd, J = 6.8, 14.4 Hz, 1H), 3.58 (d

d, J = 2.2, 13.6 Hz, 1H), 4.59 (ddd, J = 2.2, 11.2, 12.2 Hz, 1H), 5.04 (ddd, J =
6.8, 7.4, 10.0 Hz, 1H), 5.55 (dd, J = 7.4, 8.2 Hz, 1H), 5.84 (d, J = 5.8 Hz, 1H

)., 6.00 (s, 1H), 6.18 (dd, J = 3.2, 8.2 Hz, 1H), 6.38 (d, J = 3.2 Hz, 1H), 6.57
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(dd, J = 5.8, 12.2 Hz, 1H), 6.62 (s, 1H), 6.65 (s, 1H), 7.56 (dd, J = 6.8, 6.8 H
z, 4H), 7.64 (t, J = 6.8 Hz, 2H), 8.05 (d, J = 6.8 Hz, 2H), 8.06 (d, J = 6.8 Hz,
2H), 8.10 (s, 1H), 8.21 (s, 1H), 8.95 (s, 2H); *3C NMR (100 MHz, CDCl3) & 11.0
(CH), 14.0 (CH), 20.4 (CH3), 20.7 (CH3), 23.0 (CH,), 23.8 (CH,), 28.3, 28.9, 29.
1, 29.7, 30.4, 38.7 (CH), 62.1 (CH), 64.1 (CH), 68.2, 73.6 (CH), 75.6 (CH), 80.7
(CH), 81.9 (CH), 88.9 (CH), 89.2 (CH), 121.6 (CH), 125.7 (CH), 127.9 (CH), 128.
0 A(CH), 128.8 (CH), 129.0 (CH), 130.9 (CH), 133.0 (CH), 133.0, 140.3, 142.0, 14

2.2, 142.4 (CH), 151.3, 153.0, 169.2, 169.5; HRMS C,,HzgN;50gNa O [M + Na]*0O O
0000000 915.2800, O OO O 915.2842.

Ooooo0oao

gIv-20 0000000000000 03 -5 00000000000 00O0
0000000000000 0O03® -5 000000000000 007005.60 mg, 6
28 pumol0 0280 00000000000 /0000001:1v/v, 2.4mL00 00060
00240 0000000000000000D000D00O02000000000000FY/
000000 1:1v/v, 5.0nM00000000000DO08I00000O00O00ODOOD3.60
mg, 6.00 y mol, 95%0 O

000000
00000
/=N 28% NH40H aq. =
N O N MeOH N 0NN
ao Nt b NHBZ i, v N _}/ﬂhWC_Jr' N
NR N ©Oac™N — N o N N o N
i / i 600 ) N / b
BzHN- N~ o c.18 HZN‘\;( N
NN O 95% NN O N
7 8

000008100000 IR (neat) 3173 (w), 1693 (s), 1434 (s), 1042 (s) cm™*; H
NMR (400 MHz, 75% TFA-d/D,0) & 3.56 (dd, J = 12.4, 13.8 Hz, 2H), 3.82 (dd, J =

2.8, 13.8 Hz, 2H), 5.05 (ddd, J = 2.8, 10.2, 12.4 Hz, 2H), 5.26 (d, J = 5.2 Hz,

2H), 6.23 (dd, J = 5.2, 10.2 Hz, 2H), 6.49 (s, 2H), 8.32 (s, 2H), 8.70 (s, 2H),

8.78 (s, 2H); 3C NMR (100 MHz, CDCl3); HRMS C,,H,5N,60, O [M + HI*O OO OO O
00 0601.2245, 0 0 O O 601.2231.

Oooo0oo
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OoDOoo0001.0mi/ZO
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INTERNATIONAL SEARCH REPORT International application No.
BCT/JP2013/085042

A CLASSIFICATION OF SUBJECT MATTER
CC7H19/06(2006.01)i, CG7HIS/16{2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimnm documentation searched {classification system followed by classification symbols}
CO7H19/06, CO7H19/16

Documentation searched other than minimmm documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Toroku Keho  1996-2014
Kokai Jitsuyo Shinan Koho 1971-2014 Toroku Jitsuyo Shinan Kehe  1994-2014
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

“P*  document published prior to the international filing date but later than the being obvious to a person skilled in the art

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X LU0, Y. et al., Differential binding of 2'- 1
A bictinylated analogs of c-di-GMP with c-di-GMP 2-6
riboswitches and binding proteins, Molecular
BioSystems, 2012, Vol.8, No.3, p.772-778,
particularly, analcogues 3, 5
X GRAJKOWSKI A. et al., Convenient Synthesis of a 1
A Preopargylated Cyclic (3'-5') Diguanvylic Acid 2-6
and Tts "Click™ Conjugation to a Bioctinylated
Azide, Bioconjugate Chemistry, 2010, Vol.21,
No.ll, p.2147-2152, particularly, compound 14
A LIETARD, J. et al., New Strategies for 1-6
Cyclization and Bicyclization of
Cligenucleotides by Click Chemistry Assisted
by Microwaves, Journal of Organic Chemistry,
2008, Vel.73, No.l, p.191-200
Further documents are listed in the continuation of Box C. I:l See patemnt family annex.
* Special categories of cited documents: “T* later document published after the international filing date or priority
‘A" document defining the general state of the art which is not considered  to date and not in conflict with the application but cited to understand
be of particular relevance the principle or theery underlying the invention
"E"  earlier application or patent but published on or after the international filing “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive
“L*  document which may throw donbts on priotity claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
Q" document referring to an oral disclosure, use, exhibition or other means combingd with one or more gther such docyments, such combination

priority date claimed “&”  docnment member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
04 February, 2014 (04.02.14) 18 February, 2014 (18.02.14)
Name and mailing address of the ISA/ Authorized officer
Japanese Patent OIfice
| Facsimile No Telephone No.
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& GB 706243 D

INTERNATIONAL SEARCH REPORT International application No,
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A Jr 5-186455 A (Farmitallia Carle Erba S.r.l.}, 1-6
27 July 1993 (27.07.1983),
entire text
& US 5547941 A
A WO 2005/005450 Al (Mitsui Chemicals, Inc.), 1-6
20 January 2005 {(20.01.2005),
entire text
& US 2006/0167241 Al & EP 1645561 Al
A JP 2007-5006%97 A (David K. R. Karaolis), 1-6
18 January 2007 (18.01.2007),
entire text
& US 2007/0244059 Al & EP 1651242 &
& WO 2005/030186 A2
A Hiroyuki ISOBE et al., “Chemistry of Triazole- 1-6
Linked Analogue of Nucleic Acids”, Journal of
synthetic Organic Chemistry, Japan, 2012, wvol.
70, no.8, pages 821 to 830
A WO 2008/120016 Al (UNIVERSITY OF SOUTHAMPTON), 1-6

Form PCT/ASA/210 (contimiation of second sheet) {July 2009)
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Int.CL  COTH19,/06 (2006, 01)1, COTH18/16(2006.01)1

B. WAEEToTLE

MEET > R MR (HREFF2E (1PC) )
It.CL  COTHI9/06, COTH19/1B
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AAEREREAFEAY 1994—2014%

EFEMECERALEETF—FS—& (F—FX—RADLH, WEICERALEAFE
CAplus/REGISTRY (STN), JSTPlus/JMEDPlus(JDreamIIT}

C. #4538 bhsXm

3 AR D A5
BFd) —%x SIAEGE RU—HORAEET S L&, ToBETETOHRT SERIEOES
X LUO, Y. et al., Differential binding of 2’ -biotinylated analogs 1
A of ¢-di—GMP with e¢—di-GMP riboswitches and binding proteins, 2—6

Molecular BioSystems, 2012, Vol.8, No.3, p.772-778, ¥z 7
243, 5
X GRAJEOWSKI A. et al., Convenient Synthesis of a Propargylated 1
A Cyclie (3'-5") Diguanylic Acid and Its "Click” Conjugation to 2—86
a Biotinvlated Azide, Bioconjugate Chemistry, 2010, Vol. 21,
No. 11, p.2147-2152, #Fio{ka#1 4
¥ CHlofmxic b XRIFIESINTND, AT T 7 2 ) =it AR RS,
* BAXEOITID— O HOFITARE I NI 30
TA| FICBIEO S 5 XHClide . —BNEMNAKNERAT [T) EEMEAIEL AIBICARIW AR TE ST
Lo HE:FET2HO T, BEOREXIER
TE| EEHEERIOHEZ -3 Th o5, EREHEHA OFEDHITFI AT HLO
LAl AT EN b O MX] BCBEOH LR TH T, SRR O & TR
ML EEEERICESE T 5 OO RIT OF MR IEBERR L LS b0
FEHLIIIMMOGHABEBEZFRET S0 FET Y] SCEEOSH 2 R TH T, SRS tho 1B
LIcEk (EBEZPAD Lokl o, HEHICE-CTHATESESTIZ
fo] NE LMz, #H, BRScgkeT 50 LoTERARNESIONE LD
(P EMHERATC, »oELECZRORML2oHE (&) A—2Fr 773 ) —XH
ERREES T LR EEiAE gt o#E%A
o4, 02. 2014 ] 18. 02. 20114
EHEREBEOARE TS TE FETTEEE (HROHHEE) 4P | 3230
BAERTFT (ISA] P) B
BEEZ100—-8915 Ak HF
HRHTRERESAE=TH4#E3 5 EHES 03-3581—-1101 A 3492

BAPCT/ISA 210 (H2~<—¥) (2009%F77)
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Bicyclization of Oligonucleotides by Click Chemistry Assisted
by Mierowaves, Journal of Organic Chemistry, 2008, Vol. 73, No. 1,
p. 191-200
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=/ b) 1993, 07,27, 230 & US 5547941 A
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