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g vl siAE, A7) 382 12 FAEE ZtaAle &7 3shor FAEE e 1 A 52 FolA

ol s & glont, eislel WA 2,

2 R M2 ZAY g2, 747 Syos Ax7EAF, C1 WA C109] A4 == EA44 &47],

ofufe]=7], hE Y], oE]7], el elE 7] H Mo] Qo ~E Y] FollA AEwm,

AA7HAZ, A8 = WX Sk C1 WA C209] &d7], 28 == Hxghe €3 A C209] A2
v X2kl €5 WA C209] oFd 7], A%

FF
4 5 6
Na N3 N
F F F E
F F F
055
s S0 0%-8 570 s o
F
FOF & Re
8 8
. e b "
o Na o 3 (0]
FF F
7 8 9
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14

13

N

e
N
N3

21

w w
. U o
=z
o
w w
o
P4 w
[T w
w (o]
M
HNvl
=Z
P4 Zz
W
HM
o
w o
w {1
N3 w

.
F
26

N3

F

E
(2o}
P
F
F

25

Ng
o;Eo

24
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F F
N3
29
N3
F F
F F
[e2 o]

NH

30

omn
J
Jm
Qﬂ

N3
F F
F
NH O
NH _O
F
F F
N3
N3
FUACF
F
S0

31

3 [eXgge]
N3
[\
33
Ng
F F
F F
(@] [¢]

Ny N,
35
N3
F F
F
[eX e}
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s==4

N3
F F PN
e e
o_0 HN_O

F
o oo F. N3 fo) /\/O\/O F. N3
0.0
AAOO o HN F
FOY\/\))LO t/\/\/ogop F O t/\/\/50F

0 \Q/ F F HN N .
Oy © o F
O5© OxNH
F F F
N F F F F
N Ny
42 43 44

o F
0 NH 0 S
F F F F F
F F F F F F
N3 N3 N3
F E Ns
Ns F . Ny ] P F F
F o F N3 o F. N3 Na Fr F
F
F s s . F s s . F O oo F Ns
\Q/ F \Q/ ° i " ? ° F
Oy -8 Oy -8 F o 0% F
F OF F
F F F F F I N3
N3 5 F F
N3
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]

o
J
Jm
Qﬂ

10-2065710

N3 Ny

-
N3 @ F N3
\©\(Oo oF Ny .
/@HLO o
g; . Y\ES;[
51 52

Houbgo] o fHdAo wE ofX|Z(azide-type)Adl 7tuAlE EAF 2 el 370 o]’ FPA(fluorinated
phenyl azide) %+ PA(pheny!l acide)& zt&= #%4d 4= 9t}

47 A EA AmAlE B b A2 et ofEsle 8 PomA J)Ee @ g wE F )

o olAE 718 e AaAnd ¥ ba E8S wolmm, §7] AdaAelAel g FHN AL
Fol AmALoRE Fe gl AFHS Fu ok,

® oyl baA ¥ oage] o PGS e 8] WA (1), (i)elA vhebdl sl o], Eelo e}

YRR oBEUEY 52 Abgete] B4l hm 48718 SN F, ks UER 5 Asste] 4]

a Ag7) el ol EslE meFtoRM, AE BUBS Solahl AxT F gout, B wye] Welst o]

of BEE AL ol

(W52 ()]

F. F
F N
OH N F
E N
. + —_—— 0.0 [oe]
F c OH 1,4-dioxane R F
£ O HO Stirred at ice bath for Fg
2 hr and 22 hr for RT F
F F O
F F

F F F F
F Avcvettone F%
o o\%\o o + Mo e L} o OXO o
%F R F N Stirred at 60'C /%i FF
0, over night Fo
F N
F F O \: F Fo);g}3
F F N3 F
ojgtell Al AAld F& T 2 IS oS AAls] AHstaat st ohvk o]ste] AAld Fo s & uwe]
Mgk ol FanAY Awdol AE & Q. =@, olahe] ANAE EFH B w@el AN gl 7]
oo, FAXHOR AY At AAEA @S B dHS T VEATE &olsA AN F de HHY
& Aol oed Wy L ol ARE EHHTEA Fah 2w FAs,
B3 olatoll A AAE = A Ade 7] AAe 9 ovlae]e] Al A A 7IAg AlelH, ol
YAKoz AN ke B ool oy padel 47 Ene AY PR FALoR SRS @
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[0135]
[0136]

[0137]

[0138]

[0139]

[0140]
[0141]

[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]
[0151]

[0152]

S=50dl 10-2065710

AAld 10 39E 39 FA

7] &toll 1,2,3,4-HESZF e 2WA(1lg, 6.7mmol, leq) ¥ A3}<FwmH(0.18g, 1.3mmol, 0.2eq)°]
=(1.1g, ldmmol, 2.leq)& F7Fstal AolA 1AIZF St wykgh 5 3 ml

£ HUbste] WS FHAIZIA, toldEdER FEIGY. 18i FEES IFE AFHE &, F

Favlge® AxAZom, &g AAS $oll= y ol AA A ¥ 1R ARE3SIT).

' NMR (500 MHz, Chloroform) & 6.81 (dt, J = 8.1, 5.0 Hz, 1H), 3.18 (dt, J = 12.8, 6.4 Hz, 1H), 1.35
(d, J =6.3 Hz, 6H).

(W4 1]
F F
F AICI2 F
N
- 7
F Isopropyl chloride F
F Stirred at 1hr for RT F

@A 19] £ (1.0g, 5.2mol, leq)& -78 TE YZt¢ 9nLe] —‘jr’“ I Eg}sto| =m el H71ek 5 uykel
. Hksk oo n-BuLi(1.6M-3AF, 4.1ml, 6.2mmol, 1.2eq)= A3 H7}gk 3, -78 ColA 417+

shlth. aEla, A" EFES 40 g9 =go] ofo]~ ﬂq'—rﬁoﬂ T3 Ao A 1AIRE Bt wnt
£ Hr7lste] Whg& FAAZT. EES AN Fol= old oMAH ol ER FEE AL, T
[e]

2 AzAAY. AL aten AHae AW

I NMR (500 MHz, Chloroform) & 3.28 (dt, J = 12.5, 6.2 Hz, 1H), 1.37 (d, J = 6.4 Hz, 6H).

F n-BulLi F
F COz F
>
F THF F OH
F Stirred at 4hr for -78C' F 1)

and 1hr for RT After addition CO-

4.2mmol, leq)E @A E97] dlolA F3tE]2d(4g, 33.9mmol, 8eq) & DMF 1W&¢}
2AZE B JFEStHA wEkelgITE. 7)o #EFe] AstEled S 7St skl AAstL F
53kt

I NYR (500 MHz, Chloroform) & 3.00 (dt, J = 12.8, 6.5 Hz, 1H), 1.38 (d, J = 6.4 Hz, 6H).

F sock, F

b
7
F OH Stirred at 12hr for 80C' F

A 2971 sl 7] @A 32A(0.72g, 2.8mmol, 3.8eq) S FF 1,4-thol A (Gnl)ell HejFEr, aEar
o] SFO| = FA ]%)Ji-@—l 3-tho]2(0.1g, 0.7mmol, leq)¥} SHA| Egloeo}vl(0.3g, 3mmol, 4eq)S

] stellA 5 1,4-thol ARl (BmD) el =9l &S A5 FHFo= HHs] HItsidith. 95 ZE‘OE

2A1E Ft REEAIZ —‘F, FIFR oA 22413 o WhEAIZY. Whgo] ¢huE F, ek AL FHE
3 =

ZR4% 2RexEoR REad F4 B4 spdlgon AZAAY. FAE A

4
ol



[0153]

[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

S=50dl 10-2065710
Y7HAS o] g8 ARuETYTE o] &3leo] F wbSES A ABIC)H

I NMR (500 MHz, Chloroform) & 4.47 - 4.43 (m, 8H), 3.07 - 3.03 (m, 3H), 1.67 - 1.54 (m, 3H), 1.44 -
1.31 (m, 25H), 1.03 - 0.99 (m, 4H).

[Wh&-2] 4]

\

E
F
F (OH SN
.+ > 0.0 0" o
F ¢ o 1 on 1,4-dioxane RF

F o) Stirred at ice bath for Fo
2 hrand 22 hr for RT F

y

oA 5k 5 FhE)

A7) A 40l AZFH EA2(0.3¢, 0.4mmol, leq)S OFAE(1.2mD)ol] Hel T Z=FZ(1.2ml) L oHE
(1701)e) %91 PASPFES(0.1g, 1omol, 4eq) F7FhoATh. 22l =78 Co) LE2 AT Fb WEA
1 F, 88 AAdD SRS FRLEFOR FEF] BF FU hdFoR Azt AAE 45
AL o)l g3t FRuEIIY Aoz Aester).

HNIR (500 MHz, Chloroform) & 4.45 - 4.41 (m, 8H), 3.05 - 3.01 (m, 3H), 1.66 - 1.53 (m, 3H), 1.42 -
1.29 (m, 25H), 1.02 - 0.98 (m, 4H).

(24 5]

F N3
F F F F
F Acetone F
N Water
O 0 0" "o + :NQN_ P 0.0 [ole}
E R F Stirred at 60'C R F
Q over night Fo
F Nj
F FO F F O
F F N, F

AAed] 2: BE 49 A

oA 1(REEA 6 =)

A #9171 ol A N-sAilolnd-4-0}x] -2 3 5 6-H Eg} 722 #lZxoo]E(2.15¢, 6.5mmol, 3.8eq)E
T oHAEYE- (6nl)ol %OWF agar Aa 2917] stell A Fa okAEYE (6ml)ll =71 2-(obr] = wE)-
2- Mg Z23-1,3-tho]obRl(0.2g, 1.7mmol, leq)& FH7beta A2olx 6A1ZF &t WHEAZT. WA A E
P sle] A& T ZFS9 FRIFTE 0 FEFle] T4 3P wladlgoRr ARAZT. AAlE AAHo=

A,

I NMR (500 MHz, Chloroform) & 7.70 - 7.66 (m, 1H), 3.66 - 3.62 (m, 1H), 3.21 - 3.17 (m, 1H), 1.32 -
1.28 (m, 1H).
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[0165]

[0166]

[0167]
[0168]
[0169]
[0170]

[0171]

[0172]

[0173]

[0174]
[0175]

[0176]

[0177]

omn
J
Jm
Qﬂ

10-2065710

F. F
NH, HN" 0
F F + Acetonitrile F F
_—
0" o NH, i N

Stirred at 8hr for RT

H
/ HoN O _NH N,
Oﬂ/\ao 2-(aminomethyl)-2-methylpropane-1,3-diamine F%{F o

AAd 3: BE 129 A

)
[
M
do
N
ol
o

>
N
av)

A 3914 AzE E2(0.94g, 3.7mmol, 5eq)S F 1,4-tho] A (7ml) ol o F}.
aejar 2,2-°l (8 =54 WE)Ze-1,3-12(0.1g, 0. 7mmol, leq)@ 7 Egedo}vl(0.39g, 3,9mmol,
5.3eq) S HAa 9171 dollA F5 1 4-tho] SARJM(TmD) ol 52 & I FFoR AA3] HurEeit. 4o
THORE 243 FF WA F, FUER Ao 22417 59 )
AE 2 AAstEL &S AAT §, FHFY FRZES R FEsle] B4 3 nladlgor AxAZY.
A Ag7tAs o)&gt ARnEIHIAE o] &l F WgES AASUL.

ﬂq
Of
s}
fo
>,
oy
_,VL d
.
oo |
o,
A
Mg
i,
o
ol
ol
2
k]
__)&l
|
o rlo o

' NMR (500 MHz, Chloroform) & 6.98 (td, J = 7.9, 5.0 Hz, 1H), 4.44 (d, J = 13.6 Hz, 8H), 3.26 - 3.09

(m, 4H), 1.33 (dd, J = 10.1, 6.4 Hz, 24H).
F OH K\:Q %
F HO \/N\/ o
+ L/F X
F cl OH 1 4-dioxane Q
F O HO Stirred at ice bath for )\/5:
2 hrand 22 hr for RT

(24 7]

71 GAl 4olA AlxE EH(0.3g, 0.3mmol, leq)s oFAIE(L.2mDell =0 £ F
(1.7mD)el] =<1 O]—X]QL}'EE‘(O.Ig, 1.5mmol , 56(1)% HA7balelth, 183 -78°C SEE 2 o}
T, gulE AANL FR49 FReyEow FEsd F4 34 nfavgon AxAZD. Adx A
S o] g3 FRvtEaY T} AAF R AP ).

e
Ay

-

[\

=

SE

(o]

o

A

24

I NMR (500 MHz, Chloroform) & 6.95 (td, J = 7.9, 5.0 Hz, 1H), 4.42 (d, J = 13.6 Hz, 8H), 3.24 - 3.07
(m, 4H), 1.32 (dd, J = 10.1, 6.4 Hz, 24H).



[0178]

[0179]

[0180]
[0181]
[0182]
[0183]

[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

Water

E
F F
E
o F
F [} Acetone
- +

Stirred at 60'C
over night

N3
£
AAd 4: g3E 159 A
oA 1 3
Ao 17} e Wygoz HAAST
A 4(9kS2] 9 Hx)
Be7] &tell @A 304 A xE E2(0.79¢, 3.1mmol,
.3 S—Eﬂ F2-2,4,6-E2]2(0.1g, 0.8mmol
1,4-tFo] &A1 (7ml ) ol =<1 %"ﬁ"% 45 5

i Pd T, FUER el 2247 B9t
e AAG ¥, FHF %EEE

§% AzvtEdgIE o8&

H MR (500 MHz, Chloroform) & 3.14 (dt, J =

~No~

1,4-dioxane
Stirred at ice bath for
2 hrand 22 hr for RT

A7) @Al 4olA Alz" EZ(0.3g, 0.4mmol, leq)S
(1.8m1)ell =9 o}XFVEF(0.1g, 1.5mmol, 4deq)S
WSAIAT. SulE AAS 5, SFFY FEEXEFOZ F57
A tAS o] g3 ARvE U e} AAHF R F183e] ).

NMR (500 MHz, Chloroform) & 3.14 (dt,

12.8, 6.4 Hz,

J=12.8, 6.4 lIz,

_24_

ol

30,

3,

(=1
T

deq) S FF 1,4-tho] =A<
, leq)d} A Eg]€olwl(0.33g, 3,3mmol,
goz HH3 HUlslt. 48 THORE 24
RSOl ghnE § ek LAES dHR AlAsa

b ow AxAgc. AAE debag

1.40 (d,

o0

HIE (L3
s, aew

=
b viadlgEe R ARAIF Y. A

1.40 (d,

J =6.4Hz,

o
J
Jm
Qﬂ

10-2065710

1(7ml)oll soET), 18

4.2eq)S AA

Eo

J =6.4 Hz, 18H).

< _Z_
T o T

-78C

oLl E

2473 F<E

W

18H).



[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

S=50dl 10-2065710

N
Y Nogt
0. 0 + N Na
E
E E F F
v N3 F Ny
oO__N_O
F ! F
Avcvea‘fe”re F O Ny N O
S T
7 0.0
Stirred at 60'C
over night F.
F F
N3

AAe 5: BE 169 A

A 1(REESA 11 Fx)

A2 B97] A N-dealolr|-4-0bx =2,3,5,6-H Eet FELE MAAOIE(2g, bmol, 3.8cq)F F4 o}

ARHED @Dl <00 )3 Axsol A F4 opAEUED Dol 91 1,3,5-Eelob-2,4,6-Elob
(0.2g, 1.6mol, leq)& A7Fsba AeolAd 643 Bt WA, o] udl F sk LAE AEs]
e %, RS FRREIFOZ IS T P4 ninigo AxAzon, 4As Adgon Qg
o,

1H NMR (500 MHz, Chloroform) & 7.86 (s, 3H).
[WFE-2] 11]
F F

N3 N3 F F N3
F F H H
KE[ A et e
F F O N O

F HaN \r/N\‘rNHZ Acetonitrile
+ N

Ny F
N N
(e} (e} \( Stirred at 8hr for RT 0. \NrH
/ NH,
F F
N3

AAd 6: BFE 229 A

THA 1(REEA 12 Fx)

A 297 slelA 1,2,3,4,5-9e TR0 2 %Y F2810]=(0.307g, 1.3mmol, 4eq)S T 1,4-tho]2 A2
BmDoll  FeJFEt. a8z 3,3',3"-((1,3,5-EFold-2,4,6-EZ ) EF A (o)) E A (Z 2 -1~
£)(0.1g, 0.3mmol, leq)®} A Egodolul(0.14g, 1.4mmol, 4.2eq)S A4 EBY7] slollA 4 1,4-Ttho]=
LS A5 FHOE HHs] A et 5 FHOE A 9t AR ¥, FUERE A
PR AIA, Hhgo] SEE ¥ SRk IAES FEHE AAGL &uiE AAS H FRTFS F

2 AxAHY. Al AEItAS ol&3 ARvEIYIE o §

1H NMR (500 MHz, Chloroform) & 4.31 (t, J = 5.4 Hz, 6H), 3.35 (dt, J = 28.0, 5.6 Hz, 6H), 2.05 - 1.96
(m, 9H).
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[0203]

[0204]
[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

S=50dl 10-2065710

OH
F F
F F F F
0 H N H (o}
F TSN \(/ \‘r TN E
F O NYN O F
\ HN
~N_~
>
1,4-dioxane
Stirred at ice bath for 00
2 hrand 22 hr for RT F F
F F

A7) @A 104 AzE EZ(0.2g, 0.2mol, leq)S oFAIE(0.8ml)el =<9 F FHFS4(0.8ml) L o}
(1.1mD)ell =20 oAl EHF(0.06g, 0.9mmol, 4eq)S H7FslSlth. 12l -78C =2 2

T & E AAStL SFIFY FREEXIFOR FEI F4 ) vlavlgo® AZRAIFT. AA
o] &3 A=vlE IV} Aoz [Pt

1H NMR (500 MHz, Chloroform) & 4.30 (t, J = 5.4 Hz, 6H), 3.35 (dt, J = 28.0, 5.6 Hz, 6H), 2.04 - 1.95
(m, 9H).

[9H-&-2] 13]

F F F. F
o NN_N o
E ~ N Y \‘r NN F
F O N§(N o F

HN

\H + N

N Na
N
0._0
F F
F F
F
F F
N3 F F N3
0] H N H o]
E ~TN \(/ Tf N E
F 0 NYN o F
HN
Acetone
Water
~
Cd
Stirred at 60'C 00
over night E F
F F
N3

AAd 70 S3E 269 A

Az 297 oA N-&alolud-4-olX%-2, 3 5 6-HED ZF o2 WlZFoo]E(1.2g, 3.7mmol, 3.8eq)E F
SN EYUEHUnl)ell HAdnk, a8l A #97] St F4 ofAEYEHMnD)ol 59 FE8-1,2,4-EFo}yl
o] guw F Sk A= ZESIY d2

(e}
o
F R FRELFOR FFen ¥4 B4 sladlgon AT AAE Addon Adset

o

' NR (500 MHz, Chloroform) & 6.24 (s, 1H), 5.94 (s, 1H), 5.64 (s, 1H), 4.31 (p, J = 6.8 Hz, 1H),

_26_



[0213]

[0214]

[0215]
[0216]
[0217]
[0218]

[0219]

[0220]

[0221]

[0222]
[0223]

[0224]

[0225]

S=50dl 10-2065710

3.62 (dd, J = 12.5, 6.8 Hz, 1H), 3.37 (dd, J = 12.5, 6.8 Hz, 1H), 3.24 (dt, J = 11.2, 7.5 Hz, 2H),
1.88 (ddd, J = 35.5, 14.4, 7.5 Hz, 2H).

[HF-S-2] 14]

NH, Stirred at 8hr for RT

F o
o F
NH
\V\j .
Nj F
F F F

N3

0 F I\ F
F F
NH; F F
F F /\/b Acetonitrile
o0 + NH, —————> NH S0
N_o A)\/NH o
F

A4 8 FFE 319 §4
@71 A 3
A s,

A B97] stollA 7] @A 304 Axz" Z2(0.66g, 2.6mmol, deq)S F4= 1,4-tho]=2A21(5ml)oll =
o}, 28 BE-1,2,4-E8EE (0.1g, 0.6mmol, leq)¥ 7] E]o|Folwl(0.28g, 2,8mmol, 4.2eq)S 2
I 14-the] AR (Gnl) ol 531 &Ne A5 TBORE HdHs] HUleqler. 48 THO=E 243t

, FIIR Aol A 22417 Bt kS AT, wkgo] dnd F Sgk nAES HHE A A
AAR 5 SHRF} FREXFOR T b mlaggow ARAAY. AAE Agsta
AntEIRFHE o] &ste] F WEE

=20
-

I NMR (500 MHz, Chloroform) & 3.50 (dd, J = 12.4, 5.2 Hz, 1H), 3.35 (dd, J = 12.4, 5.2 Hz, 1H), 3.15
-2.98 (m, 3H), 2.96 - 2.85 (m, 3H), 2.59 (dd, J = 14.0, 7.4 Hz, 1H), 2.50 (dd, J = 13.9, 7.3 Hz, 1H),

1.43 - 1.35 (m, 18H).
F F

k SH \N F

F. SN s >0
m——
Fm' + HS/\/L/SH 1,4-dioxane F i /\/L/S o)
Stirred at ice bath for S
F F
F

[9H-&-2] 15]

F 0] 2 hr and 22 hr for RT

A7) @A 4ol A AFE EZ(0.3g, 0.4mmol, leq)S oFAIE(1.3ml)o] <

of =<2l olXFUIEF(0.1g, 1.5mmol, deq)S 75T, Zg]al -78C =2 24417 B9k WA &, &)
Z AAstY FHRF FREEIEOR FE5 ¢ 3 vladgoz AxAFRY. AAE AEsAas o483

ARnEagse} AAFo AP,

' NMR (500 MHz, Chloroform) & 3.50 (dd, J = 12.4, 5.2 Hz, 1H), 3.35 (dd, J = 12.4, 5.2 Hz, 1H), 3.15
-2.98 (m, 3H), 2.96 - 2.85 (m, 3H), 2.59 (dd, J = 14.0, 7.4 Hz, 1H), 2.50 (dd, J = 13.9, 7.3 Hz, 1H),
1.43 - 1.35 (m, 18H).
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[0226]

[0227]

[0228]
[0229]
[0230]
[0231]

[0232]

[0233]

[0234]

[0235]
[0236]

[0237]

[0238]

omn
J
Jm
Qﬂ

10-2065710

F F F F
F F
Acetone s X0

- Water
F 3 S0 N Stirred at 60'C F S S\°
E

F over night E
F N; F
F F F F F F

A B7] stoll A A7) dA 304 AxHE E2(1.04g, 4.1mmol, 5eq)E FF 1,4-tho]24|e1(8ml)el] HoEF
o a8 Fe-1,2,3,4-HEZS (0.1g, 0.8mmol, leq)¥} &7 Egjodolwl(0.44g, 4,4mmol, 5.3eq)S A
7] slollAl F4 1,4-thol S AC1(8ml)ol] =91 &AS AL FHOZ HH3] MU, 49 FHLE 24]
7k

9

[e)

! jr*, ?F F= g2l A 22413t Fot whgAIZIT. vhgo] ghRE F Sk AAES dHE A

il gulE AAG 7 ZE"Q} iiiiegi FEste] 4 A mtavlg o R AXART. AAle At
ks

' NMR (500 MHz, Chloroform) & 5.80 - 5.70 (m, 1H), 4.84 - 4.63 (m, 1H), 4.58 - 4.37 (m, 1H), 3.20 -
3.05 (m, 2H), 1.36 (dd, J = 14.3, 6.3 Hz, 12H).

[RE-g-2) 17]

F
\:j?iF

F

F
OH %
F a HO 1,4-dioxane
Stirred at ice bath for
F O 2 hr and 22 hr for RT jg/;\)\

F

WA 592 18 X))

A7 GA oA A" EZ(0.3g, 0.3mmol, leq)L oFAE(L.1ml)o] =9 3 ZFF(1.1ml) Z oANE
(1.6ml)o] =2 o}XZFIEF(0.1g, 1.5mmol, 5eq)S H7 sttt 28]lal -78C %= 24A17F A #AH &uj&
AAG F SHFe FRIEXFOR FEIa 4 A viavlgos AXRAHY. HAAe Aitds o83

gzuEag D JAAHo 7 AT,

I NMR (500 MHz, Chloroform) & 5.80 - 5.70 (m, 1H), 4.84 - 4.63 (m, 1H), 4.58 - 4.37 (m, 1H), 3.20 -
3.05 (m, 2H), 1.36 (dd, J = 14.3, 6.3 Hz, 12H).
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[0239]

[0240]

[0241]
[0242]

[0243]

[0244]

[0245]

[0246]
[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

o
J
Jm
Qﬂ

10-2065710

o Acetone ?
F o 0._0 N Water F. o 00
SN Na'  ——
F + N ’ F
F F 0. 0 Stirred at 60'C N3 F 0._0O
£ over night F
E F F F F F
F Ns
F F F F

A H97] slollA 1,2,3,4,5-%E} 2Fe2 Wlzd F220]=(0.91g, 3.9mmol, 6eq)S F 1,4-t}o]=A|<l
(8ml)o *oj&Fch. ag]x #HE-1,2,3,4,5-92(0.1g, 0.7mmol, leq)d} &7 Ego|€o}wl(0.43g, 4.3mmol,

6.5eq) & Asto] T4 14-tholSA(8nl)ol ol S A FPow AW AAAT. de Fyow
207k B WGAR T, Frhm AeolA 2247 Bk MSAAG. weo] fuH F A nASES B A
Asti g% AAR H SR} FREEFOR FEele] T4 b npnigon AT A 42
AAL o g AZVHEIANE o §3te] B W RS AANAG

HNR (500 MHz, Chloroform) & 5.27 - 5.15 (m, 3H), 4.77 (dd, J = 12.3, 5.6 Hz, 2H), 4.50 (dd, J =
12.4, 5.6 Hz, 2H).

=

[HF-&-2] 19]

F F \/N\/
F ¢ Ho OH 1,4-4 dlcxane
Stirred at ice bath for
Fo OoH  OH 2hrand 22 hr for RT f

471 dA 194 Alxz" 24(0.1g, 0.1mmol, leq)s oRAIE(0.5mD)ol ¢ 5 F7(0.5m1) B opAlE
°

(0.9m1)ell =91 o}xFEF(0.035g, 0.5mmol, 6eq)S A7Felelth. 18]al -78C L& 24A17F Eob whSA| 7
T guE AAG 5 FRF FREXEOR FE33 T4 A vtadgor AxAZAY. AAEs A
S o] &3 FRvEaHI S AAadHor RHYsTt.

I NIR (500 MHz, Chloroform) & 5.26 - 5.14 (m, 3H), 4.75 (dd, J = 12.3, 5.6 Hz, 2H), 4.50 (dd, J =
12.4, 5.6 Hz, 2H).

(54 20]

F 0 o F F 0 o F
Acetone E F
F o o F N Water o o
+ NN ——
F F 00 0.0 F F Stirred at 60'C Ng F 00 0.0 F Ns
F ¥ F over night F F
F. F e J_F F. F ok E
F F F]@;, F F g £
F F

AAd 11: 335 392 A
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[0253]

[0254]

[0255]

[0256]

[0257]
[0258]

[0259]

[0260]

[0261]

[0262]
[0263]

[0264]

[0265]

S=50dl 10-2065710

A 7] stellA 1,2,3,4,5-AEFE2F 2 29+(0.09g, 0.5mmol, leq)= FF 1,4-t}o]Z A (3ml)ol] HolE
o}, a28]a SEdo] 2ol &2 ele]=(0.1g, 0.5mmol, 5Seq)2} 7 Egjodolwl(0.26g, 2.6mmol, 5.5eq)S &
a2 w97 SHllA T 14Tl SAIRI(BmD) ol H91 S90S dF FHOE I3 HUEAY. €% FEHeR 2
F REEAIZL -, FIUFR AFRolA 22417 B WEEAIZATE. kSl SRR ¥ SRk AAELS HEER A
St 7 FHTY SEEXEOR FEIY 5 A navgoR AZRAZY. AAE A
7HAE ol &3 ARMEIYIE o] &ate] F ¥rEES AT

H NMR (500 MHz, Chloroform) & 2.72 - 2.68 (m, 1H), 2.54 - 2.50 (m, 1H), 1.75 - 1.64 (m, 2H), 1.40 -
1.35 (m, 2H).

[HF-&-2] 21]

F 0
FoF o N W“fVN*
c —>
L+ e
(0] Stirred at |ce bath for
F 2 hrand 22 hr for RT

2 B917] stellA 7] @Al 19 B2 (0.676g, 1.9mmol, 4deq)S F4 1,4-the]&AQ1(3ml)ell HoiEr), 1]
HE-1,2,4-E812(0.05g, 0.5mmol, leq)d} &4 EZo€olHl(0.2g, 2mmol, 4.2eq)E AA EH7] slollA
F 1,4-t0] A8 (3nl) ol 591 NS DS FHow HHE Hreu. 4 FHoz 247 Fok wkgA]
5, F7tE AA2olA 22417F Sk REEAIZTE. WkEo] R ¥ SiqF AAELS FHE A7EAL &viE Al

g H FRTe EREXFOR FEHIA T
EZutETYHIAE o] &ste] F REES AAAZT.

IR i )

Frb mtadlg e s AxAAY. AAE derpas o 8% A

I NMR (500 MHz, Chloroform) & 5.24 (s, 1H), 4.34 (s, 1H), 4.03 (t, J = 5.3 Hz, 3H), 2.60 - 2.56 (m,
6H), 2.42 - 2.36 (m, 6H), 1.82 (d, J = 3.6 Hz, 2H), 1.78 - 1.73 (m, 2H), 1.73 - 1.66 (m, 10H), 1.39 -
1.34 (m, 4H), 1.33 - 1.28 (m, 6H), 1.15 - 1.11 (m, 2H).

(W& 22]

OH

I i P
F le) OH
Y\/\/\)J\Cl + HO
F F ©
F

\

SN~ F
_— o oY Py F
1,4-dioxane O/\)\,O (¢] o E
Stirred at ice bath for o) KW F
2 hr and 22 hr for RT F (e]

F o
F F
F

oAl 3(¥kS-2] 23 Fx)

A7) A 2004 AFE EA(0.2g, 0.2mmol, leq)S oFAIE(0.8ml)ell I T ZH(0.8ml) L ofAME
(1.1mD)el] =9 oA 3 HEF(0.0482, 0.7mmol, 4deq)S FH7Fsldtt. 18]al -78C =& 24417 ¥FA|71 &
|l E AAS D FHTY FREEXFoR Tgo}ﬂ T 3 vlovlEo R ARAAY. AAE AgarAs o

g3 Azntead sl AAgez Astgict.

' NMR (500 MHz, Chloroform) & 5.21 (s, 1H), 4.31 (s, 1H), 4.00 (t, J = 5.3 Hz, 3H), 2.58 - 2.54 (m,
6H), 2.41 - 2.35 (m, 6H), 1.79 (d, J = 3.6 Hz, 2H), 1.76 - 1.71 (m, 2H), 1.71 - 1.64 (m, 10H), 1.38 -
1.33 (m, 4H), 1.31 - 1.26 (m, 6H), 1.15 - 1.11 (m, 2H).
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[0266]

[0267]

[0268]
[0269]
[0270]
[0271]

[0272]

[0273]

[0274]

[0275]
[0276]

[0277]

[0278]

omn
J
Jm
Qﬂ

10-2065710

Acetone
Water

Stirred at 60'C
over night

AA e 120 BEE 49 A4
A 1 WA 3

Ao Z917] ol 7] & 3elM Az =H(0.77g, 3mmol, 4eq)e T 1,4-tho]SAlIQl(6ml)oll FolEt.

22]a A FE2EA-1,3,5-E2]2(0.1g, 0.8mmol, leq)@t 97 Ezjeldobwl (0.32g, 3,2mmol, 4.2eq)& Has)

of F= 1 4-tol5ARl6m) ol =91 SAE A5 FRHOE A3 HUbeslt. A5 FHOE 243 Fk v

AR F, FIkR RO 2241 E9b WEEAIIT. WhEo] ghnd § gk nAEL TEE A7sa §iE

AAR H SHF FREZFOR FE3] 4 it vhadlg o AxAAY. Al deyhds o83
KeN

I NMR (500 MHz, Chloroform) & 4.47 - 4.43 (m, 3H), 3.06 - 3.02 (m, 3H), 2.44 - 2.40 (m, 3H), 1.87 -
1.83 (m, 3H), 1.46 - 1.32 (m, 21H).

O
[RF3-2] 24]
F
N3 .
o N
0 OH N F 3
F a SN F o o .
+ o F
F F HO OH 1,4-dioxane
F v Stirred at ice bath for 0. 0O
2 hr and 22 hr for RT
F
F F
N3

A7) @A 4ol AlzE 2A(0.3g, 0.4mmol, leq)S oFAE(L.ImD)el H¢1 F THFF(L.Iml) 2 opAE
(1.6mD)oll =9 o}ASHEF(0.09g, 1.4mmol, 4deq)= H7IsIdt. 18]l -78C %2 2 S 2
T &uE AASy FHF FEEIEORE FEII F4¢ At 1:1]-;11«]]{50; AzAAY. AA= Aa gt
S o)l g3 FRvtEaY T QAAF o AP ).

I NMR (500 MHz, Chloroform) & 4.46 - 4.42 (m, 3H), 3.05 - 3.01 (m, 3H), 2.43 - 2.39 (m, 3H), 1.87 -
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[0279]

[0280]

[0281]
[0282]

[0283]

[0284]

[0285]

[0286]

[0287]
[0288]

[0289]

[0290]

S=50dl 10-2065710

1.83 (m, 3H), 1.45 - 1.31 (m, 21H).

[RE-8-2) 25]

F F
N; . N, i
o] N.
F ° Acetone F o N
0. . Water
Fo4 N:NﬁN,Na* _— F O (o] E
o F Stirred at 60'C o F
over night

AAld 130 B9HE 459 #A

A 1(9kS-2] 26 F)

A2 B97] sl N-ssalolnmd-4-0}A k-2 3,5 6-HED ZF02 wlXxoo]E(lg, 2.9mmol, 3.8eq)E ¥+
SPNEYUEH MmO Hlvh. 28]a A F97] stelA 5 ofAEYUEHMnD O 5 AlEF284-1,3,5-E
Zo}7l(0.1g, 0.8mmol, leq)= 7}t AF=olA 6A1ZF E WHEAIZTE, Whgo] gud & WA uAE dE
sto 58t TR} ERREXEFOR FEIY FF 3 vfdlFoR AZ:AZY. AAE AR 21d

sac.

HNIR (500 MHz, Chloroform) & 5.43 - 5.39 (m, 3H), 3.57 - 3.53 (m, 3H), 2.52 - 2.48 (m, 3H), 2.34 -
2.30 (m, 3H).

[HF-S-2] 26]

N F
s F
N F o] F. N
- F F HN H
NH, F
F F + Acetonitrile o F
/O 0 HoN NH, Stirred at 8hr for RT Oy NH
N F F
~r°
F F
N3

"l 1: FPA-19] A

As #9171 sklA 1,2,3,4,5-HE} SFe 2 Wxd F2Z8o]=(0.9g2, 3.9mmol, 2.2eq)E FFrloldEolH
(8m)ol “oFEoh, aglam o gdZFeo]=(0.1g, 1.6mmol, leq) A EToEolwl(0.4g, 4mmol, 2.2eq)S
Ah 797 stolA F4 tholado g (8ml)ol 59 &9 & FHoE HH3] HUIsnh. 48 FHoR 2
AZE Fok WhgAIZl T MR oA 22417 S WS AR Y. whSo] SEE ¥ 3k uAES FEE A
Asta SulE AAT H FTHFY EREEXFORE FEIY FF A vfavlgoR AzARY. FAle 4
FHAE o]&g ARNEIYIHAE o] &t F WEES AAGU.

'H NMR (400 MHz, CDCly) & 4.71 (s, 4H).
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(1.1ml)

s==4
PN
T

==
T

o

5
e

]

R

X0
=

F
F

F

F
O/\/O

F

(¢]
Pl 1e]a 78T 2ER 2443F F)t WEEA]

7}3]

bol o

5]

oA E (1. Iml) 4l

=]
T

0]

]
=

=
[

F
F
F F
F
leq)
2.1eq)

1.1mmol,

~

Ether
Stirred at ice bath for
2 hr and 22 hr for RT

g

Az¥ E2(0.5¢,
o}X| 3} EF(0.15g, 2.3mmol,

]

] 27]

Cl + HO\AOH
A 100

=<

(1.5ml)el

H

[

371

[0291]
[0292]
[0293]
[0294]

27t

L
L

A

A rkadiges dxAzt

(¢}

Ny

N3
F

F

F.
O/\/o

F

0]

(o}

F
F

F
3

o4

N

Water

—_—

Acetone
Stirred at 60'C
over night

4H).

"N,
N3, Na*
N

+

F

CDCI:;) 5 4.69 (S,
F

E

5
O/\/o

F

(o}

28]

(o}

3

ol 43t A=mE a9} A

[e]
F
L
F

=

H NMR (400 MHz,
-

A
1
[
.

ANge 10 ZAREE (L AFA) B4

[0295]
[0296]
[0297]
[0298]

10mg/1m1 2]
AN 2,3, 6,9, 10 @ 119 3}gE 4, 12, 22, 34, 36, 399 7IuAS &=}

el
=

2Elola@l EA(Mn 11,000, PDI <1.1)

H|alef 19] FPA-1,

gu) 7 10 TR A7

ol

il

o
ol

7}al

[0299]

A F7kaL AlA E

3]

7}

o

Foll A 254 nm, 300 nl/em © W B

o]

o
o
o

=

EgZ 7}

=
=

i
Lo

7} 5 8 (%)

78
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Lol e SITE

ool ute sha 2Lg7]e] o 1

1.00
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Nfo
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el
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BFols 7k Al
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| ofef 7He) 7k Z-E717F A

oy
R

=

=

el
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