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K-CO5
EtOAc, 70 °C

5

TsCl, MalH Malls, DWMF
THF rt
L — -

7] & ¥ oF
wowge moul fEAel #e Aomd, 54 Foles AFHE Aad ex-e g% Y oux
(FRED) A2 288 4+ 9t 2o f24 % 2 A2 giel B Aol

N

FAEA EE AT g BopAs 54 g FhE T o2 FEE AEatan HEeiA 24
g Zart ln. ol BAdE 54 ol&d HEAo] Y EHL o] &3 TYE FFH s BREC]
AbEE T AA L] durAel A AsE WY, AR, DAY 5o A71H Aol AA, FF S #3H A
Ag o] gdth, ool Ao Wl W FFo| Wste feloz A el sfestnz S guvl gloj=
=Ao] golat W Fo| sptolm, FHFel Wsts BRE AME FF s Fr)

G g dAAE ditHor Fo oty fEE HMAH/AUWA A (photoinduced electron/energy

transfer, PET), F&%-87t= A3l A (metal-ligand charge transfer, MLCT), ®xF W A3 AL

(intramolecular charge transfer, ICT), AA® /A ZeN~ A (excimer/exciplex formation), ©|% o]A4d

A 3}(imine isomerization), ZAdo]A-7+3} &4 (chelation-enhanced fluorescence, CHEF) % &3 Fm of

A A= (fluorescence resonance energy transfer, FRET)ol| 7]%3&le] o|FojXt}t. A7) Wiy & &4 9 o

HA JE(FRED) S 54 EAu} o] Fol g deidolix & 7EE 7H2 ¥ ofvl Mx A 9 3g)
o

=
pu. =
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g I olux] ML (FRET)2 “Foldt 3452 (fluorophore) Alolol oUx]7} AEEE oy
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g}, olgfgk ZHgel ofste] FA FFEHol HA vy FEHE Wy, WA FHFEHd
Col B g g 82 FASE U Atole] Aglel, FA wF A ERY W S5 &
| o]Egth = 12 2ol 6Go] g ~HERY U Yo 5 2¥EY FHS e Zlolth.
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A AR (Npositional lone pair electron)ol] &3t FEEHE PET A|2ElS Xf g 70t= Aejoa d3S
AEA7AL, o] 'AE X2 FRET Al2=¥l& 7hsshAl $hrt.

AR 2] 2~ (Sharpless) 9 A (Meldal) ol# =, F2](1) FulE o83 <7 (alkyne) E oFA}o]|=(azide)9] 1,3-
tolZel mEdtH7te 1,2,3-EdolE(1,2,3-triazole), 53] 1,4-0/X%8 Aol dAE S AvAEd
(click chemistry)ell o]&& 4 QA slFErh. 1,2,3-Egjot&S o] &3 e AA(linking) AS vlo] o
TrAle] A (bioconjugation), ©]°F TIAFQI(drug design) R A& 3483 22 thggh #ofolA Ag-5o] g}, &
g, AEE vheelA FAEE EgorE nEe 1 AARE 5T AF EHXZ(notif)E g A ATt
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K-CO5
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[0018]
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[0019]

ygo] g7
[0020] Eodge] mE 208 fFEAE 54 22 ol Fo Ul MdEHolnkr H& HEE JHHAER 5 ol

S AT F e AT 2x-2 FF I oA AL (FRET) Al=®o] H8d & 3l

EHS 7tget H7
[0021] T 12 20 o66o g ~HERY U HEuo S5 AEY FHS UEhd Zloltt

ggg A7) 9 ?x-a/zm &
[0022] o|3}, ¥ WS B} A At
[0023] B oatdolq 297 668 1,2,3-EgolE 1g] 2F oMo U H=(Nile Red)7} 2% A &L 33ES 34

aklaL, ol& Fate] Al1d @3- FRET Al2=®s F-@starat sigict. i w2 5h71¢] 384 (1= 3AH

209 FEAE At

H H
~_-N ! o l N._~ °
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[0025] 271 sekA 12 AHEE sgEs @86l dstel 2unl 668 ¢717I(alkyne) ® 7S EA71aL, A

1,2,3-EgoE BAE AT F LT offol=-vd d== At
[0026] WA ZE2ad fFeA(seA] 2)E ak7] vRA (2)o] wet el EfelE 18 E Fdte] HEH fyls

sl flske], AdHoez olgrksdt Zuwl 6G(3HEA] 2a)9F EZRyoldl  FolmgFRelels
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(propargylamine hydrochloride) 2% 7+a3t 3t A2 T2 FEA(31e2] 2)5 FAEA L, 4& 7
A IAE 26% TEE FSIATE. 3 (2)9] FFES 2Udl 669 fEA AT, o] &FE-2 CHCN/H0
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(1) EE obEUELNA FA g2 FHsn, ol suatel Tz uv Fez EAUTE A
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FEA(sIHA] 3)9] 3 FA2E -4 (3)o] YR ukel 2}y #H=(3k8H 3a),
oA HolE §Al(1:1)dA ¥H-gAIA &8hA (3b)9 IFES 370 &= 5318
TS E4 ZFEgo]E(tosyl chloride) 2 EASIELe] 318H4 (3¢)9] 3eES 649 &
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AR 1: 31814 29 FFPE FA

A BH7lolA 2o 66(8N(500mg, 1.044mmol, 3}sk2] 2a), T 2ol slol=2F 2 elo]=(96mg,
1.044mmol) % Ego€olul(Gul, G712 Z8)S wWehS(30mL)ol &3HAI7]aL 80CTE 71AstA k. 24417 FoF
BF(reflux) Al Zo, AA LA A fulE A F%7]|(rotary evaporation)@ 39HA]7]aL, CHyC1,(200mL)
o] SIAIAT. FVE =S ZHFF(x300mL) 2 A HBIL, T4 NapSO,2 AZRA7|z ZE Y9, dRE
S A7 A A9 FEvEada 2 ZA S, g olxeo] E- A (ethyl acetate-hexane, 1:3)0.2 o] &
gt €2 B34 1A 125mg9] 33HE 1S 27%9] FEE SIS, 38 29 sgtEe] =32 254T
=

I NMR(300MHz) 3} “C NMR(100MHz) -4 2 FAB FeF ~#E® %42 Zaalgleh. I MR 24 A= d 7.96-
7.94 (1H, m), 7.46-7.42 (2H, m), 7.08-7.03 (1H, m), 6.36 (2H, s), 6.29 (2H, s), 3.93 (2H, d, J = 2
Hz), 3.54 (1H, br), 3.21 (4H, q, J= 7 Hz), 1.90 (6H, s), 1.32 (6H, t, J = 7.1 Hz)3} k3L, C MR =
A A= d 14.7, 16.7, 28.6, 38.4, 64.9, 70.1, 78.3, 96.5, 105.3, 117.7, 123.1, 123.7, 128.0, 128.8,

130.2, 132.7, 147.4, 151.8, 154.0, 167.69F gk w3 FAB 2% B4 A= s () caled 451.56,
4523004 I A7} BEE ).

Al 2: 5184 39 BgEe] #4
ANl 2-1: 3}8h2] 3pe] shetEe] §A]

A 971904 U4 @l=(Nile Red, 240mg, 0.71lmmol, 3}82] 3a), ZxEAlEl= odal &
(monotosylated ethylene glycol, 53mg, 0.71lmmol) 2 K,CO; (100 mg, 0.723mmol)E 30ml12] DMF/olE o}AlH]
OJE(1: Dol &alA7]ar, 80C= 7hAsith. 12413t gt EFAZ Foll, A4 &AM vlE 3 L=
A7) 3, o e olAElo) E(200mL)o] LSIAATH. G7]1BES ZFEI(2x300nL) 2 AHEI, B g0, A
zA71n AEPadct. AFEL A7 A A9 FReEad9R gAsn, oY obdH o E-3k ethyl
acetate-hexane, 1:2)2 & 5of Hg]ste] 100mge] A Hebd A sh§HE(8leh2] 3b)S 37%0 F&=2 +5
skt

I NMR(300MHZ)®F °C NMR(100MHz) 4] 2 FAB o ~¥Ee BAS St 1 MR 24 A7 d 8.23
(1, d. J=8.7Hz), 8.06 (11, d. J= 2.6 Hz), 7.58 (1. d, J=9.1Hz), 7.19 (11, dd. J, = 8.7 liz, Jy =
2.7 Hz). 6.66 (1, dd, J, = 9.1 Hz. J, = 2.7 Hz), 6.45 (11, d, J= 2.7 Hz). 6.31 (10, s), 4.52 (21, t. J

= 4.5 Hz), 4.39 (2, t, J=4.5Hz), 3.47 (40, q, J= 7.1 Hz), 1.26 (6H, t. J = 7.1 Hz)3} 2k, C

MR A4 A3= d 12.9, 45.3, 61.6, 69.8, 96.5, 105.4, 106.9, 109.8, 118.4, 124.9, 126.2, 128.1,
131.3, 134.3, 140.0, 147.1, 151.0, 152.3, 161.5, 183.4¢} #Skth. ESH FAB T% &4 A¥E n/lz o)
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caled 378.42, 379.1.914 3 =7} B2=H A},

AR 2-2: 3182 3¢ 3}3E A

A BH7]o A, 3EE 3b(100mg, 0.264mmol), TsCl (55mg, 0.288mmol) 2 NaOH (15mg, 0.375mmol)ZE 10ml1<]
THFe] &3AI71aL 12A17F &<t wRkskaith. A Sdo A &vlE 3 7|2 A 713, CHCly (200ml) ol
LA AT. F71ESTE STHT(x300m) 2 MASFaL, T4 MgS0,= {Ax&A7|a dE Y. ARES AAF)
A Ae gEuEaddz ZASEa, oE opAlHo]E-3 i (ethyl acetate-hexane, 1:3)C0.2 o] Hg]dlo]
90mge] A& HEpA Al shehe % 64%°] &R S5ttt e (3 o) HeHe 184TE 54
=},

|

H NMR 4] A3+ d 8.18 (IH, d, J= 8.6 Hz), 7.94 (IH, d, J = 2.6 Hz), 7.84 (2H, d, J= 8.4 Hz), 7.60
(1H, d, J =9.2 Hz), 7.34 (2H, d, J = 8.4 Hz), 7.01 (1H, dd, J; = 8.8 Hz, J, = 2.6 Hz), 6.67 (1H, dd,

Ji=9.2Hz, J,=2.8Hz), 6.46 (1H, d, J = 2.8 Hz), 6.30 (1H, s), 4.47 (2H, m), 4.37 (2H, m), 3.48

(41, q, J=7.2 Hz), 2.43 (3H, s), 1.27 (6H, t, J=7.2 Hz)QiL, C NUR 4 Az}= d12.6, 21.7, 45.1,
65.6, 68.0, 96.2, 105.2, 106.3, 109.6, 118.3, 124.7, 126.1, 127.8, 128.0, 129.9, 131.1, 132.8, 134.0,

145.1, 146.9, 150.8, 152.1, 160.5, 183.19t}. 3+ FAB 5% 24 Axb= n/z () caled 532.61, 533.3
oA T A7} BEESTE.

A 2-3: 3}8kAl 39 FEE<] kA

A BE87)oA, 3% 3¢(330mg, 0.620mmol) % AFH oFAFo]=(sodium azide, 60mg, 0.929mmol)S DMFol &
AAIZIA, 90T E 7FESFATE. 2443 5 FFAIZ Foll A SdoA LulE I FUV|Z FWUA|7]aL, 9
g olAH o] E(ethyl acetate, 300mL)ol] E3fAATE. FFES AE7F 4 A A=ZvtEada 2 AASEL, 9
gl olME|o] E-&t(ethyl acetate-hexane, 1:3)2.2 = Hg|slo] 59mge] W2 Rapd wAQl 3H5HE(3)8h2
3= 249 FEE ST SgEe] Heid TR SHHUG

' NIR w4 A¥= d 8.24 (IH, d, J = 8.7 Hz), 8.06 (1H, d, J = 2.7 Hz), 7.60 (1H, d, J = 9.0), 7.21
(1H, dd, J, = 8.7 Hz, J, = 2.7 Hz), 6.66 (1H, dd, J; = 9.0 Hz, J, = 2.8 Hz), 6.46 (1H, d, J = 2.8 Hz),

6.31 (1H, s), 4.38 (2H, t, J=4.9 Hz), 3.70 (2H, t, J= 4.9 Hz), 3.48 (4H, q, J = 7.1 Hz), 1.27 (6H,

£, J=71H)95, “C R BAM A= d 12.6, 45.1, 50.1, 67.2, 96.2. 105.2, 106.3, 109.6, 118.4,
124.7, 126.1, 127.9, 131.1, 134.0, 139.6, 146.9, 150.8, 152.1, 160.8, 183.191C}. TEaF FAB &% %A

A= m/z (W) caled 404.43, 404.0004 937} 2= Qi)

AAd 3: 3184 19 FFPE9 FA

A B97]oA, 22 =3} T8 (copper iodide, 15mg)E T 234 =Zobdl 6G(3}eH2] 2, 15mg, 0.0372mmol) =
U = olxlol=(&}e+4] 3, 16.7mg, 0.0372mmol)l]l FH7}Etar 10 mLe] CH.CL./THE (1:1) &wjol
LA Ao, 60CE 4A1ZF 53t 7FEEITE. A S A &vlE Fd STEV|E A7, CHCl, (50mL)

A2

o

o &aAATY. fF7lESS THT(300mL) = AA S, T4 Na,SO,= AxA7]3 P30, e
7t A A ARvEIHAR A, CHClL-mlghe (20:1) o2 Fof B ste] 6mge] AL Hekd uAQd 3}
FE (A DS 1990 FE2 #5330, e (3e] 1) 5512 14T SA A

MR B4 Asbs d 8.21 (I, d, J= 8.7 Hz), 8.01 (I, d, J = 2.8 Hz), 7.97 (1, dd, J = 5.6 Hz, J, =
2.2 Hz), 7.60 (1H, d, J=9.1Hz), 7.46-7.43 (2H, m), 7.23 (1H, s), 7.14 (IH, dd, J; = 8.9 Hz, J. = 2.6
Hz), 7.04 (1M, dd, J, = 6.1 Hz, J, = 2.6 Hz), 6.65 (1M, dd, J, = 9.1 Hz, J, = 2.8 Hz), 6.45 (1H, d, J =

_8_
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2.8 Hz), 6.32 (2H, s), 6.30 (1H, s), 6.10 (2H, s), 4.57 (2H, t, J= 5.5 Hz), 4.50 (2H, s), 4.41 (2H, t,

J=5.5Hz), 3.47 (4H, q, J =7.0 Hz), 3.18 (41, m), 1.82 (6H, s), 1.27 (12H, m)%iL, 'C NMR £4] A3}
= d 12.8, 14.97, 16.88, 35.2, 38.6, 45.3, 49.1, 65.2, 66.6, 96.5, 96.8, 105.5, 105.9, 106.5, 109.9,
117.8, 118.8, 123.2, 123.7, 124.0, 124.9, 126.5, 128.2, 128.3, 128.7, 130.9, 131.3, 132.9, 134.3,
139.7, 144.3, 147.1, 147.5, 151.1, 151.9, 152.3, 153.9, 160.6, 168.2, 183.3%t}. E3F FAB =3 &4

A= n/z (W) caled 854.99, 8557914 337 w2 gl

[y
(g

k
N
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Emission (Rhodamine 6G, donor)

prption (Nile Red, acceptor)
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