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(57) Abstract: The present invention relates to a BODIPY compound, and a temperature-sensitive fluorescent sensor of cell organelles
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visualize the temperature for each cell organelle and is expected to be useful as a temperature-sensitive fluorescent sensor of cell
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7] g8k 752 T A = 3E -2 Al 32 (plasma membrane, PM)-& A 25} A 31
XJ 6]— Ea O]q_

TAA R, Y] sheb 28 A H = Bu Y] 31gh= 2 R0l (C2-C20)¢7d

A A HAAE TS 4 91, 7] RV"ol (C2-C20) L Z 9l A9 A A
R A4S A7) RMo) (C6-C20)0E = (C1-CH Y2 (C6-C20)0 R 91 ¢ A%
A& 14T 4 A
AH o=z, 7] Rl &7l A5, R0l (C2-CHE A Ry 3322 &

EAE, R0 (C5-C20)& 2 91 Hu]H] &3tE-2 A A8 43 4= gl

A o2, A e wE BuH 33E-S 8] 85k 11 WA 18 F e E &
Al =AY 4= 9l

[3Fe14 11]
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[155]  [3}54 13]
[156]

[157]
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[159]
[160]

[161]
[162]
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[164]

[165]
[166]

[167]
[168]
[169]

[170]

[171]

[172]
[173]

[174]
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[3}8}2] 18]
L21
LN N,
/\/\[ IN
N
N, \|
‘ N N/\/\
N N 3
\\\\ C12H25
|
N
F E \/\/\303'
C12H25

A71 3Fek2] 11 WA 18914,
L' -NHC(=0)-, -C(=0)NH- ¥3= -NHS(=0),-©| 1L

R ((2-C10)& 7 = . C o] a1,

L2 (Cl-cHEZ A = o . o] a1,
w31l N— 32—«
L2 gl A o 1.

L' WA LPE 27 592 0 2 (Cl-chHgZ ot

A Fefoll w2 7] shehA 11 WA 18R FAIH = By 3l e S AR UE
A3 &71bE sk Ale SR & a3l Al e s, Y] shehA
1E FEAE = 2] 3128 R0 whet 234 s A 242 5
QAL 7] ShebA] 128 A By S e 234, 7] e 130 R
TAE = Ho ) 8§k 2AA, 371 38 145 B4 H = By Sk
ol 7] 815 158 A E = By Sk 2, Y] 3
16202 FAH = Bu ] S19h2& 9, 7] 31904 172 A5 = BH Y] 89k
= A, AT BFeH A 185 A E S S Al TS A gs A
o]ﬂ.
2A .
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[181]

[182]

[183]
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[197]

[198]

[199]
[200]

[201]

[202]

[203]

[204]

[205]
[206]

BDN 3} 3t Angew. Chem. Int. Ed. 2013, 52, 8557-8560. I 7| A} ¥ " H ol u}
Z A 23} 1t} BDN 3} 315 (48.2 umol) & 5 mL U] & £ 2 W EH(DCM)°ll 43|
T oeCE WA F, 2ued SRl (144.6 pmol)9h E g ol ofrl
umol)S <&t} 0°Col A 104, AF2-oll A 1A 3 Fot v Al 7] a1, W F 53
gk ¥ HPLC B A& E-3ll AAlel 1 g3 &EE Y 33E 1)e 5330k

[AA] o 2]

& 2 g} o] = (undecanoyl chloride)

2 umol)-S 5 mL v Z 2 | EHDCM)°ll &3l 3FaL 0°C = 3 73t
=, 7= F2e}o] = (144.6 umol) 9t E ¢ o & o}i(289.2 umol) S £ &
AT, 0°CoN Al 103, -0l A 1AIZF &9t 8h-g- A1 7] a1, 3 558k ¥ HPLC 4
AL &l AAd 2 33 =(ETY 83t=E 2)E 533t (21.1 mg, 91.3 %).

'H NMR (850 MHz, Chloroform-d) & 7.68 (d, J = 7.7 Hz, 3H), 7.48 (s, 1H), 7.31 (s,
2H), 6.44 (d, T =2.9 Hz, 1H), 6.38 (s, 1H), 6.15 (s, 1H), 2.64 (s, 3H), 2.41 (t, T = 7.6
Hz, 2H), 1.77 (p, ) = 7.5 Hz, 2H), 1.61 (s, 3H), 1.41 (p, J = 7.2 Hz, 2H), 1.38 - 1.34 (m,
2H), 1.31 (dd, J = 18.3, 11.6 Hz, 10H), 0.90 (t, J = 7.1 Hz, 3H).

“C NMR (214 MHz, Chloroform-d) & 171.74, 161.94, 146.91, 143.01, 139.36,
138.56, 134.75, 133.60, 129.68, 129.31, 127.00, 123.26, 119.20, 116.08, 37.88, 31.89,
29.58, 29.50, 29.40, 29.31, 25.56, 22.68, 15.34, 15.16, 14.12.

LC-MS m/z, calculated for [M+H]": 480.3. Found: 480.2.

[AA] o 3]
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[207]

[208]

[209]

[210]

[211]
[212]
[213]

Al 3}3HE-2 J. Am. Chem. Soc. 2000, 122, 10027-10032. ]l 7] 21 8 ¥ o) ulz}
A 23131 th. BDN 3}3HE (14.3 mg, 45.9 pmol)2 SmL v ¥ & 3 5o} 7] = (DMF)°ll

allatar, 1] = Hl Eobr] m)w e dl)-1H-1,2,3-E gl o} £ 2[4,5-b] ¥ 2] v Y &
3-2 A = ﬂ}*}%?—&fﬁiiﬂ] o] E(HATU) (12.8 mg, 33.7 umol) &} t] o] & o}o] &
2 PolHl(11.72 1h, 67.3 umol)S ImL DMFol] 591 & o8- =131t} 420
A 12413 RESS & etal A F 558 5 HPLC A A& 3 A Ao 3 313-&
(BH]¥ 33& 3)2 F5319vH16.9 mg, 47.8 %).

'"H NMR (850 MHz, Methanol-d4) & 7.91 - 7.88 (m, 3H), 7.85 - 7.81 (m, 6H), 7.77
(td, 1=7.9, 3.5 Hz, 6H), 7.73 (d, J = 8.4 Hz, 2H), 7.63 (s, 1H), 7.36 (d, J = 8.5 Hz,
2H), 6.44 (d, T = 3.6 Hz, 1H), 6.42 (dd, J = 3.8, 2.0 Hz, 1H), 6.29 (s, 1H), 3.49 (td, J =
13.6, 8.3 Hz, 2H), 2.58 (s, 3H), 2.51 (t, J = 7.1 Hz, 2H), 1.98 (p, ] = 7.2 Hz, 2H), 1.81
(h, J = 8.3 Hz, 2H), 1.64 (s, 3H).

3C NMR (214 MHz, Methanol-d4) & 172.25, 162.15, 147.10, 143.28, 139.97,
138.01, 134.93, 134.92, 134.58, 133.43, 133.39, 130.18, 130.12, 129.37, 129.11,
126.36, 123.10, 119.31, 118.65, 118.25, 115.62, 35.28, 26.03, 25.94, 21.67, 21.65,
21.33,21.08, 14.05, 13.67.

LC-MS m/z, calculated for [M]+: 656.3. Found: 656.2.
[AA] o] 4]

BDN-COOH



WO 2023/229338 PCT/KR2023/006990

[214]

[215]
[216]

[217]

[218]

[219]
[220]
[221]

[222]

[223]

[224]
[225]
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BDN-COOH
A 1: BDN-COOH 3131 &-9] A%

],

ot
=

BDN #}3H=-(100 mg, 321.4 pmol)<- 50 mL o} A4 Ev}-o] E-(ACN)°l -3
5 A1 4H35.4 mg, 353.5 pmol) S TS TE 7] 3 &8 1243
reflux 331, Z1F 533k 5] HPLC 4 Al = %8 BDN-COOH 3358 5
(126.1 mg, 92.0 %).

'H NMR (850 MHz, Acetonitrile-d3) & 8.68 (s, 1H), 7.76 (d, J = 8.1 Hz, 2H), 7.65 (s,
1H), 7.37 (d, J = 8.1 Hz, 2H), 6.49 (s, 1H), 6.43 (s, 1H), 6.30 (s, 1H), 2.67 (d, T=11.9
Hz, 4H), 2.58 (s, 3H), 1.63 (s, 3H).

3C NMR (214 MHz, Acetonitrile-d3) & 173.62, 170.80, 162.50, 147.70, 143.60,
140.37, 137.83, 134.56, 133.62, 129.70, 128.44, 126.66, 123.56, 118.75, 116.00,
31.21, 28.43, 14.56, 14.33.

LC-MS m/z, calculated for [M+H]+: 412.2. Found: 412.2.

CHA 2: A AL o] 4 3}3HE-0] A2

4-(2-oln| o B W = &9 (4.8 4, 36.5 umol)S 5 mL DMFol| £3) 811, A}7]
BDN-COOH 3} 3% (10 mg, 24.3 umol), HATU (9.2 mg, 24.3 umol) & tlo & o] »
2 g ol (8.5 ul, 48.6 pmol)S ImL DMFe]] 3521 & o1& =15} ), AF2-0f A
12 N 3FEh-23ka W F 553 5 HPLC A A S S8 24 o 4 3} &=(H vy 3
FE 4= F53FA T (7.4 mg, 58.0 %).

"H NMR (850 MHz, Chloroform-d) & 8.63 (s, 1H), 8.16 (s, 1H), 7.69 (s, 1H), 7.66 (d,
J=7.9Hz, 2H), 7.32 (d, ] = 7.9 Hz, 2H), 6.42 (d, ] = 2.8 Hz, 1H), 6.40 - 6.36 (m, 1H),
6.15 (s, 1H), 4.02 - 3.98 (m, 4H), 3.78 - 3.73 (m, 2H), 3.71 (d, J = 10.6 Hz, 2H), 3.34 -
3.28 (m, 2H), 2.94 (s, 2H), 2.84 - 2.78 (m, 2H), 2.72 - 2.67 (m, 2H), 2.64 (s, 3H), 1.60
(s, 3H).

“C NMR (214 MHz, Chloroform-d) 6 174.27, 171.09, 162.08, 161.57, 161.39,
146.87, 142.82, 139.08, 138.60, 134.70, 133.59, 129.72, 129.63, 126.85, 123.30,
119.68, 116.08, 63.59, 57.98, 53.03, 33.70, 32.62, 31.17, 15.25, 15.17.

LC-MS m/z, calculated for [M+H]+: 524.3. Found: 524.2.

[AA] o 5]

i

ol O
xe 2

bt ot
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[226]

[227]
[228]

[229]

[230]

[231]
[232]

BDN-COOH

(b): D-2=3 3141(D-Sphingosine)

D-223 3141(7.3 mg, 24.3 umol)& SmL DMFell 83| 3}31, HATU (11.1 mg, 29.2
umol) 2} tlol & o] 43 g Holwl (10.2 1, 58.4 umol)S 1mL DMFo|| &9l &S
A8kt Aol A 12 AlZE REg-8Fal 2 558k 5 HPLC A& &3l A
of 5 &5t= YT 33HE 52 53T (10.6 mg, 63.0 %).

'"H NMR (850 MHz, Chloroform-d) & 7.74 - 7.67 (m, 3H), 7.31 (d, ] = 7.9 Hz, 2H),
6.42 (s, 1H), 6.38 (s, 1H), 6.14 (s, 1H), 5.87 - 5.79 (m, 1H), 5.55 (dd, J = 15.3, 5.7 Hz,
1H), 4.40 (s, 1H), 4.03 - 3.98 (m, 1H), 3.98 - 3.93 (m, 1H), 3.77 (d, ] = 10.0 Hz, 1H),
2.85 (s, 2H), 2.75 (s, 2H), 2.64 (s, 3H), 2.07 (q, ] = 6.8 Hz, 2H), 1.60 (s, 3H), 1.41 -
1.36 (m, 2H), 1.33 - 1.25 (m, 22H), 0.90 (t, J = 7.1 Hz, 3H).

BC NMR (214 MHz, Chloroform-d) & 173.18, 171.23, 162.02, 146.81, 142.84,
139.13, 138.63, 134.70, 134.39, 133.57, 129.69, 128.30, 126.93, 123.26, 119.41,
116.07, 74.17, 61.81, 54.89, 32.84, 32.32, 31.93, 31.44, 29.70, 29.69, 29.66, 29.63,
29.50, 29.36, 29.25, 29.13, 22.69, 15.32, 15.16, 14.12.

LC-MS m/z, calculated for [M-F]+: 693.4. Found: 673.4.

[2A] o 6]



WO 2023/229338 PCT/KR2023/006990

[233]

[234]
[235]

[236]
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BocHN
~TONT N
BocHN" N2+ ¢ Z — H\
X
A2
N~
N/\/\\\

BDN-Alkyne

N \\\\/
N N
N e
12H2s “s04
\\L/
N

+
CizHas "s0,-

A 1 A2 B E ] Al

N-Boc-ol| & I T] o} 71 (100 «l, 632 umol), 5-S =2 2-1-H€1(133.9 10, 1264 umol),
ekl ZHE (698.7 mg, 5056 umol) 2 2 2 =3} ZHE (419.6 mg, 2528 wmol)= 12mL
DMF¢l| &3} 31 T}, 48 A1 ZF &9t reflux 3t 5, §E-g &8 HE e}a1 X3 5538}
A2 3}3E& ST

'H NMR (500 MHz, Chloroform-d) & 4.97 (s, 1H), 3.12 (d, ] = 5.5 Hz, 2H), 2.46 (q,
J=6.6 Hz, 6H), 2.19 (td, ] = 7.0, 2.6 Hz, 4H), 1.92 (t, ] = 2.6 Hz, 2H), 1.60 (p, ] = 6.9
Hz, 4H), 1.40 (s, 9H).
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[237]

[238]
[239]
[240]

[241]

[242]

[243]
[244]

[245]

[246]
[247]
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“C NMR (126 MHz, Chloroform-d) & 156.00, 84.07, 78.88, 68.61, 53.46, 52.38,
38.34, 28.39, 25.88, 16.07.

LC-MS m/z, calculated for [M+H]+: 293.2. Found: 293.2

wA12: BDN-Alkyne 2] Al &

A2 3}3HE (30.6 mg, 104.6 pmol)-2- 20% TFA/DCMel| £33} a1 -0l A 24| F
WEHSEIT) o] F Hke 8 oS X F =35} 31 SmL DMFY] ThA] 0] 31, BDN-
COOH 3}3HE (21.5 mg, 52.3 pmol), HATU (19.9 mg, 52.3 umol) & t]of| & o] &3
23oll (91.1 b, 523 umol)% ImL DMFe]] %<1 898 £33t} A0l A
12 A ZFHE-g-8 a1 A g 553 5] HPLC A Al & 53l BDN-Alkyne 8131 = 8 5

SFA T} (15.7 mg, 51.2 %).

'H NMR (850 MHz, Chloroform-d) & 8.58 (s, 1H), 8.03 (s, 1H), 7.69 (d, J = 8.8 Hz,
3H), 7.31 (d, J = 8.3 Hz, 2H), 6.43 (d, J = 3.6 Hz, 1H), 6.38 (dd, J = 3.8, 2.0 Hz, 1H),
6.15 (s, 1H), 3.70 (q, J = 5.4 Hz, 2H), 3.39 - 3.32 (m, 4H), 3.30 (s, 2H), 2.83 - 2.79 (m,
2H), 2.70 - 2.66 (m, 2H), 2.63 (s, 3H), 2.36 (td, ] = 6.5, 2.5 Hz, 4H), 2.07 (t, ] = 2.6
Hz, 2H), 1.98 (s, 4H), 1.60 (s, 3H).

“C NMR (214 MHz, Chloroform-d) & 174.98, 170.96, 162.09, 146.92, 142.90,
139.22, 138.55, 134.69, 133.60, 129.63, 129.56, 126.89, 123.32, 119.55, 116.06,
81.04, 71.00, 55.34, 52.98, 35.30, 32.59, 31.21, 22.11, 15.77, 15.32, 15.17.

CHAI3: A Ao 6 S}3EE 2] Al

A3 3}3E-& Chem. Commun. 2015, 51, 17136-17139. o] 7] A1 ¥ W o)) e} A
23Rt} CuS0,-5H,0 (5 mg) ¢t oF ~F 2 H AN E H (5 mg)< 300440 Hy000 &3
SFal >-gh o] B, BDN-Alkyne $}8F=(15.7 mg, 26.8 umol) 2} A3 3}31E (46.2
mg, 64.3 umol)-& SmL DMFol| #91 918 515131t} 60 °Coll A 12A] ZF ok ut

&8tal & 553 5 HPLC A A& &3l A Al 6 33t = (Rt 9 33&E 6)=
T53FA T} (24.6 mg, 65.7 %).

"H NMR (850 MHz, Chloroform-d) & 10.20 (s, 1H), 8.12 (s, 1H), 7.94 (s, 2H), 7.85
(s, 2H), 7.63 (s, 1H), 7.22 (s, 2H), 6.41 - 6.29 (m, 2H), 6.13 (s, 1H), 4.49 (s, 4H), 3.65
(s, 4H), 3.46 (d, ] = 54.2 Hz, 6H), 3.26 (s, 4H), 3.11 (s, 8H), 2.89 (d, J = 64.9 Hz, 8H),
2.73 (d, J = 50.5 Hz, 6H), 2.59 (s, SH), 2.48 (s, 4H), 2.13 (d, J = 20.4 Hz, 4H), 1.96 (s,
4H), 1.67 (s, 4H), 1.56 (s, 3H), 1.31 - 1.26 (m, 12H), 1.23 (d, J = 12.3 Hz, 24H), 0.87
(t,J =7.2 Hz, 6H).

LC-MS m/z, calculated for [(M+2H)/2]+: 698.0. Found: 698.0.

[AA] o 7]
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[248]

[249]
[250]

[251]
[252]

[253]

4] 1: BDN-COOH-NHS 2] A%

BDN-COOH 3}312 (11.3 mg, 27.5 umol), N-3} o] =E-A] 4] Al o] 1] = (4.7 mg,
41.2 umol) & N-G3-tHgoln] =X 2 F) N-o|EFt2HU]olu| = slo| =2 &7
#}o] = (7.9 mg, 41.2 umol)-S 3mL DMFol| &85} o}, AF2-o| A 124 3F & oF Hb
%3} a1 9o} A crude BDN-COOH-NHS & 45319 ¢

CHA 2: A AL o)) 7 3}3HE-2] A2

A4 3}3FE-& Nat. Commun. 2015, 6, 8497. o] 7] A1 8 W o) wpah A 23k o}
A4 313HE (18.3 mg, 30.7 pmol) S 20% E 2] &5 L 2ol H| E4AHTFA)YDCM £ 9
of g-allstar, Aol A 241 3F Rk T o] F, WEg-8- NS X F F5F5kaL, ThA
ImL DMF¢]] o]l A} 7] ol 4] 425 3F crude BDN-COOH-NHS &} Tl ol e o] A 2
ol wl(47.9 p, 275 pmol) & FA 8 . 2ol A 12 A|ZE BEg-3hal X 55
g5 HPLC A& 8l Ao 7 S9h&(H ] 89kE 7= #5353t (10.6
mg, 43.3 %).

'"H NMR (850 MHz, Methanol-d4) & 8.33 (s, 1H), 8.26 (s, 1H), 8.07 (t, ] = 5.5 Hz,
1H), 8.03 (d, J = 8.6 Hz, 2H), 7.98 - 7.94 (m, 1H), 7.73 (d, ] = 8.3 Hz, 2H), 7.70 (d, ] =
8.3 Hz, 1H), 7.58 (s, 1H), 7.55 (d, J = 8.6 Hz, 1H), 7.26 (d, ] = 8.4 Hz, 2H), 7.24 - 7.19
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[254]

[255]
[256]
[257]
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(m, 1H), 7.10 (dd, T = 8.7, 2.0 Hz, 1H), 7.07 (d, J = 8.7 Hz, 2H), 6.40 (d, ] = 3.4 Hz,
1H), 6.36 (dd, J = 3.5, 1.9 Hz, 1H), 6.13 (s, 1H), 4.06 (t, ] = 6.4 Hz, 2H), 3.44 (s, 4H),
3.37(d, J =4.7 Hz, 4H), 3.30 (q, ] = 6.6 Hz, 2H), 2.91 (s, 3H), 2.74 (t, ] = 6.9 Hz, 2H),
2.60 (t, T = 6.9 Hz, 2H), 2.47 (s, 3H), 1.89 - 1.83 (m, 2H), 1.76 - 1.70 (m, 2H), 1.54 (s,
3H).

“C NMR (214 MHz, Methanol-d4) & 174.64, 173.12, 167.22, 163.35, 162.62,
155.43, 154.09, 148.41, 148.40, 139.23, 135.93, 134.73, 130.69, 130.20, 129.61,
127.76, 125.16, 124.38, 122.77, 120.60, 116.93, 116.73, 116.13, 103.40, 68.88, 55.23,
50.13, 44.01, 40.05, 33.10, 31.88, 27.57, 27.03, 15.42, 14.99.

LC-MS m/z, calculated for [M+H]+: 889.4. Found: 8§89.4.

AT A Aol 1 WA AAld 7 83 E& st 3 190 A2 sto] e LT

351
No. No. g} skl
1 2
3 4
5 OH
W
OH
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[258]
[259]
[260]

[261]

[262]
[263]

[264]

[265]
[266]
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6

Ci2Has g0,

SO5

7

1,

R

Bl 24 1]

BDN Q_GLU EH/\] Q_GLH =2
Al A At Bl ale] 1 3}g¢

Part A 2004, 60A, 9871 7] A
[B] 2L e 2]

m{n

/qﬁ]:]o]:

& 2} M| 3 (HeLa cell)@} ZE2) 21 HF Al 3 (murine brown adipocyte)i= 2H7F A Elj o}
D4 (10%) % A A -2 ElEntol il H7HeE Eullae] =49 S5 H A
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(Dulbecco's modified eagle's medium, ©| &} DMEM)®l| 4] Wl &3l €™, 37°C, 5% CO,
Z2 A 3.5cm 2] 7| ¥ 3 Al (glass-based dish)l] 4] wl| 3} 1T}

<% 7} >

H7H. A E A7) & E o] A (organelle-specificity) 3 7}

71 AR el o A AlzE By 313k A2 AV|H SolA & Felaty|
o], ¥ & I A 3H(co-localization) A &S =83t o, 1 A& = 19 LA s
E}.lijijﬂﬁr’\]afo‘ﬂ*] o o] Br| ¥ 3}3tE 7 gl A o & v ¥ = 4
F A 7)(AEA): ER-Tracker#| Red, & A A|: BODIPY TR ceramide, 3}: SYTOTM61
red fluorescent nucleic acid, 7| &= 2] ©}: MitoTracker Deep Red FM, Al 3 2}: Cell
Mask Orange, 2] 4~<F: LysoTracker Red DND-99, #| 2 #}-&-: Nile red) & Al 3¢ &

7l A sto] sl ok A A o2 A Ao 1, A A4 3 #] 79] B3] 3}3)
£ 800 nM, 19| &8t &7 FATN(EZEA, A, 8, nEZE o, Al
kg 2] 4£5%) 500 nM7} 5] 525 DMEM(HeLa Al 3£)°ll % 713} aL, 37°C, 5% CO,
Z710 A 30 E1F v Fsto] M2 E A sl o] %, ¥ %% 1| % (confocal
microscope, FV1200, Olympus)E ©]-8&38to] A A of o] Ht] 3] 3}31&of o] g & 3
o] 1] X| (W= 3H4F: 490-540 nm, laser: 473 nm) 2} & 7|3 4 7] 9 9] F 3] 3 o] n]

A (234 575-675 nm, laser: 561 nm)E B 1L F-AJSFA T}, Sk A Ao 22] H
oy SRtEf AEAWE FAVE S83 T F T A AT A A Al
(murine brown adipocyte) & ©]-8-3to] & L8} =35t}

TSz, A Ao 19 Bu]H] 3}3tE 2 4 ¥ A (ER; endoplasmic
reticulum), 2 A] o] 22] H.t]¥] 3}3-&E-2 X A& (LD; lipid droplet), 2 A] o] 3
o] By 33HE -2 1| EZ = 2] of(Mito; mitochondria), 2 Al o 42] ®.v] 3] 3}3F
&2 2] A% (Lyso; lysosome), 2 Al o] 52| B.t]3] 3322 & 2] A|(Golgi; golgi
apparature), 2 Al o] 62] B U]3] &}3HE-2 A 3 2H(PM: plasma membrane), 21 Al o 7
2] ¥ 3}3HE-2 3(Nuc; nucleus)= 43 4= 9l S-5 el

HIl2. A Fo A 25 & F7}

&) 33 =g ol & w] 7 (fluorescence lifetime imaging microscope; FLIM)-S- ©]
gato] AAld B Bjaldol A AlxE By 3= AE ol Ao 2% %
= H7kekivh

TAA SR, Ao E Bl ulef| o] BT]Y] 3}3}=-& DMEM(Hela Al 3 H+= 2
Al A kA 3E) el ) E 5 5 500 nME ZF7E H 7FeFAL, 37°C, 5% CO, 2716141 30 2
L Fate] AEE QAT o] 2, Fd £ 5 E# o)A (98 mm,

=
al

:\9
Ot
i
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B

M199.95, NSC)-& F& HAl A el =31, = F# ol 808 nm & o] A&
ZAbale] AAE A FE o &% A5S #5313t 808 nm ¢l ] A (100mW, ] o]
ﬂ o] A7]: 50mm, FiberLabs Inc.)+= = Zd o] = 0)] 15% &<F ZASHAL, 15

=
Eowfﬁe Habiz e A W BRG] 15% Sk dlo| 48 2Alehu
EERN oaﬂ;g o] Z7hata, A E Aol Tl A o A= Ay o] 1 FA
2]

(AL A = (Ao 2 25 Tl 7F WAy gk} FLIM ©] 1] ] = 485 nm
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2= Yo A & ARg3te] 1.663 nitt Zdetar, & ol g BE ol H &
ZEFQ! 64(PicoQuant) & -4 8]l o1, 714 F Z} ROI(region of interest)l] A4 ]
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SEATH A A 2,969 EH o] Eof Ao By &3 E&
o (500nM, 2uM, 5uM)= HeLa A| 3ol & 7}s}ar wl &F 7] ol A 6A] {HE3-
(A) R 12413H(%3-(B)) ‘&<t vl Fat . 7h el 10409 CCK-8 &< F7}s}
3l ZY ol EE & AIZF Y] kgt ¥, 450nmoll A &3 =5 SpectraMax®M2e = @
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7 9
at7] sFehAl 12 FAE = 31 s
[2he4] 1]

R' 2 R= 247 59402 (Cl-Ce 2ol
L' -NR’C(=0)-, -C(=0)NR* 1= -NR’S(=0),-°] 2L

REWA R = A4 5HH O E 54, (CI-CHYZ = (C6-Cl2)otH ol ar
L= 92 A3%k (C1-c30)dZ @l == (C1-C30)8 8 2zl @l o] a1,

71 12e] & 2 g el 22 @] -CH,-1= -C(=0)- 2 -S(=0),-°1 4] A
B = S} s E ool Ao 2 A" S glo,
Ao a2 FHEd A 5| =5 7] 2 o X3k ¢ 9l
AT (C2-C30)EZ, (C2-C30)& A, (C6-C30)°1HE, (C1-CTHEZ (C6-C30)
o}, (C2-C30)3] Bl ol &, (C2-C30)3 Bl ZA| F 2 L2 w—po-14—nar,

+ TC 1= *_NR6R7O :]__7_
*—P(Ard); ~ ]

L'E L' 242 596802 (C2-C30)L A d #l, (C6-C30)°1 E &l H== (C2-
C30)&l Hl ZolH gl o] a1,

Ar'& (C6-C30)°}1 4, (C1-CTHYL AN (C6-C30)01 2, (C2-C30)3] Bl & o),
(C3-C3ON FE2LZ == (C2-C30)3H| 2 A E2 Yol aL

Ar'i= (C6-C30)oFE Hi= (C2-C30) 3| Bl 2ol H o] a1

R°ER'= A7 5 @A 0= 524 (C1-C200¢ 2, (C6-C20)01H 3=

o] a1:

2

I
*—(CHy) —AP=(CHp),—N" " 805"
CiaHas
Ar'i= (C6-C30)01 4 gl = (C2-C30) 3] Hl 2ol H gllo] a1
r3s= 47 Ao R 1 A 59 el
16]—0] ol A,
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A7 A (C2-C20)EZ, (C2-C20) & A, (C1-CTHYLZ (C6-C20)

°FE, (C2-C2HH A FEDH, ot 5o

o] aL;

(CHz)r—Ar3—(CH2)S—I+I/\/\SO3'
*—N CiaHas
NG~ AP=(CH, —N 505
C12H25

L= (C6-C20)0tH @l = (C2-C20) & Bl 2ol H o] a1,

L= (C2-C20) A 9l Ho3= (C2-C20) 3] B 2ol E @l o] a1,

Ar'& (C1-CTHLZA|(C6-C20)0 - EE= (C2-C20) & Bl EA &2 L Z o] a1,

Ar'3= (C6-C20)0}H o] a1

Ar'i= (C2-C20) 3 Bl 2ol Rl o] a1

rY s A7 YA SR | WA 59 Fel, St E.
[%d -3 3] A1kl oA,

71 3 gt e 8] 3hebA 2 WA 7 T of = s R A E = A]L, 3

st
=.

[sheH2 2]
L1/L2_R11

R F F

[sher2 4]
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'& _NHC(=0)-, -C(=0)NH- 1= -NHS(=0),-©] 3L;
L= @ d A (C1-C2002 Z &l FEi= (C1-C20) 3 Bl & - @l o] a1
71 Le] & 2 S E Y A 9] -CH-3= -C(=0)- F -S(=0),-¢ll A A
By = st B E ol o R thAE ¢ glon;
A7l Lo A R F 2L AS S| =sA V] 2 o] X3 4 9l
%87 4] Al 13} of] Slof A

A7 L= @ Aast (cl1-clo)gZd dl, s—i—o—s i

(%453 5)
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A7) 8482 11 WA 180014,
'& .NHC(=0)-, -C(=0)NH- £1= -NHS(=0),-°] iL;

R*& ((2-C10)& 7 = . C o] 31;

L'e (Cl-CHY DA ==

L2 9d A3 =

-

LA LA 47 B9 4 o (cl-chd g ol
CErare ALl lolA,
7] B B7] Fro A AEE s A S,

:

o f
-
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7] 3}3HE -2 A 3 A (endoplasmic reticulum), #] 2 W-2-(lipid droplet), &
5

A A| (golgi apparature), V| = 2] O} (mitochondria), ] 4~ (lysosome), 3

(nucleus), 3 A A (nucleolus) H Al 3 " (plasma membrane)S X §&}= A 3
p

71 dE A s AR, 3.
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&71 3}ekA] 100 A,

R, Ry, Ly, Ly 2 AT Al 132] 8512 19| A 9] A o] ¢} F U st

A9akel] lo A,

A7 A 3E A7 32 4 3 A (endoplasmic reticulum), #] 2 ¥H-2-(lipid droplet),
+ A | (golgi apparature), 7| &= 2] o} (mitochondria), 2] 455 (lysosome),
&l (nucleus), &4 A (nucleolus) ¥ A 3£ (plasma membrane)& 3£ 3 8hH= 7
A, Al AV e 25 7He-8 & AA.

A9gel 2 & F AAE o] &sto] AlE AV[HY] 2 E S8 W

-

H.

Al 118l hof A,

G A E AL} HEAA AES QA7 = @A,

71 A A Ee B e B S 9 B

RAE FY Fol] hE A E 277 S5 AEEE U2 X338}
LA E 27T s = e ud
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