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HIGHLIGHT OF THE MONTH

HEst ME HOIA* | M2risty xHZZSta}, minsang@snu.ac.kr
Al 719 o) B §710 W TRA S 5 W
wofoll Al e AFE AT
Ao A1) T, FHAE 7HIBE TR ovA e s FEE Ue Fot] SE AHE AT ez 71E
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AL F2 AP =M AgSIAT AT ke B, 71 olA Y W Aol e Bt £ A4
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t}.12 20084, MacMillan, Stephenson, Yoon I~ ¢+ &5h= Zlo] wjf- Sasitt, AREA) Yot FEm de
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Aol F8 ofuA oz AREH =S SHYAL 0 5 (ligand) & &= 2Tt Udte =4S G45t= 1t
7S Fshe BE A of, wile- 23ket 230 W58 o f7] 22 7N EE e g 490X X
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Photoinduced electron transfer (PET) mechanism Photoinduced energy transfer (PEnT) mechanism
Red Sub—
| PC* ~—_ 1 3pC”
ET PET
E(Red'*/Rea)o = E(PC'*‘/PC)O E(PC'*IPC'). s E(Sub/sub")o 5
Red-+7 \ Sub Sub
Oxidative quenching cycle \
hv/IC/ISC N X PENT
PC P 'PC Ex(Ty, Sub) < Ex(Ty, PC)

Reductive quenching cycle
Sub—_ \ Red 3Sub”

AN

ET PET
. hv/IC
E(PC/PC")O < E(Sub/Sun")O E[Red"/Redjo < E(Pc'/Pc")
pc— < ¢ PC
Sub Red"*

OB 1, S MEZ 0|23t BE0 H129| 0|7{L|Z(PET: photoinduced electron transfer, 2R & MXt M PEnT: photoinduced energy
transfer, 2% U X| M)
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0|29 stojZjo|E

e 7, ol & EdE, F7] &4 7|6he] FE) T ok, webA] oA AES A R E {7 A 3
AT WE BAS PAR 4 A F L AAAL L ER FUNN BE Ae] 4FTS 8T BE)
Ak, o] s QA7E L 9let e
71 BEe 25 S Y DLt S-S FAl0l 7 53] LEA FHlA A5 dEe oS Fasit
A 2 qlow(ne 22, F SE A 2710 ko] gt QukA 7] BT R, DR S Hho] A
710 obA] =1t &ofl It} o T F S Ao T of wzt W39 HA (viscosity) 7t F7Fsto], 7143 &
< =2 S AHY AUAE S))E ], "R A 1} = ] FE5u 1He] o] EAF TE2 AshshA "ot 1H
Aol A o] =2 X (driving force, ~AQS HIFOZ, 2b]. 1410 wheba] | F HRSE 7ho] B8R ¢ BhS-S QA=
WHE AR AR S ASMTs)S AR S SE Ao BEulo) 98 SRS £ 4 9l 1 599
SR HE SHOE Q8 4 the 2107 7H R AERS BRHOE AN 4 s BEA 6 Ba
e 71830 o] Z4F F-=(bimolecular collision)& 918,  8lth & 0|29 sojeo] E o A= AA7tA| Eis] &
Y 52 =9 FE7F asHA ek ols B EE TEIL Y= T AHY AP o8t a5 A71E %
uj o] 533 %= (absorbance) & & 13l ¥H-g- &7](reaction Sl 715F 7AW LA S A sk 2 7HA|
batch) ] HF71A] ¥lo| mghalA] b e, ® vk3-2 AAE o]-§sto] a7lfstarat giet,
M g2 Beli 2 aclo] ek vk, HEvo) e
ARG dHo| A o) A o2 w2 X9 7R AR, B2
=2 o A5 “EHE 13l FAHA] A (photosta—
tionary state)olA9] 5 AHH9] FHuj] =& =Y 1. 80| AZES MM Z0f| C|XIOI ZEHE: 245}/ 5=
4= 8lom, o]= 7]d e XJZ} A £=M-s)E W= MR- 2=
34 o BEl, A% AT B A% oY oles
(contact radical ion pair)ol 412} A3 -¥Hd 34 (spin— FEH vhg2 A} A vkt oA A RS o=
flipping process)e= &45Het =71 349 A2 (back v = Qlom MAF A vk F7kR A 4 vk
electron transfer, BET)—‘;: 7 B2 EL 84 HA} S(oxidative quenching)¥t 2H-HA 433 ¥H-3-(reductive
Aol H53te 7 wuk obueh, uhg 059 So) 44 quenching)® R 4 QITHLY 1.7 A% A W
gt g e Sl % T RHE 7 Qo] M HHeE = 745, BEuet 714 7o & o A WA F85)
(a) Jablonski diagram of purely organic photocatalyst (b) Evaluation of PET rate constant with solvent viscosity
S
i . -
PET { <) } , PET )< s
from S, and T, {2 + O o | 54 O
e eV A Oy
S, 156 PENT from T, -
b T, R 10
&2 °e — n=17cP
(=) = 10"+ " n/=3(2590PP
! K — n=129¢
2 $ 10" 1j
" = ko
= 10° 4 K
Both S, and T, generation \g
S, : Higher driving force 10° | ' -
T, : Longer lifetime and less BET 1ps 1ns 1us
time
3 2. (a) &4 Q712 ZE019 Jablonski diagram, (b) HEQ] HA D} O£} 7H BAF Mg £ A2(KPET, M1s™)Q] Atk 19
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mn

2

Mg a3 W o= SAH, FE5 9] & AdH
St A9l 7149 v AH 2 XJHEE} wotolst
B o vper Ae ohd A9l 7149 upe A &
A9 H Tt zofofeltt, o U] Aol A, & H 9
29} 7] A o] AR} FLZ(electronic structure) ¥
t“/“zﬂ oA &1 TAZE F85it, o] F 7HA
&, g o} 7)1 dae] vk AE S Folsl]
“3H’\1—‘E X—*.éﬂ??} o] F F4, S5 AJH B AIE 4
sh/EY A9, E= Al Trd g /A4S oY A& AT
Z48k= o] Aot 20 SNt AFA e [7] B

(

:le_rUEoErﬁ_‘aLﬁ:L
% :
L
P>
0

= acridiniums,??? arylamines,?*?* porphyrins,?
xanthenes,?®?" 52 7|4to g v]#HeF A9 (unbiased
screening)& &3l Wsl= WHe& A% G 24 &
& Adsisith, ol& W it ”]% ] 092 8}7]
oo, whebA a&2Ql Sl =
HFE A AEIS 9 2T QJr) 2890
Agietn Ay aae AFES A AP F(thermally
activated delayed fluorescence, TADF) 2242 ¥ 4
7S ubol ZbalA FlE gl Ap EA-up A AEL
7IRkS 2 sh= ol W ESHE-S AlAs T E 31.%°
o] ZHE AXF L (D-A)¢ X+ HOMO
(highest occupied molecular orbital)2} LUMO(owest

1R
0z
—
10
o>
oft
ook

unoccupied molecular orbital)®] 57+ HIS U
24, (1) 247+ AR} 7ok v o) AdE Faff F=m)
9 HOMOQ} LUMO oUYA & =HAHo & 4L 7155
Al sk, (2) v R DA A4S oA Ao
(AEST<0.2 eV)= Sl GLdF-AST 7+ wE AT
Zo](intersystem crossing)& 7FsA3tt, o] ZHES
o|-g-sto] HTY W AGE-2 vheket AR 2w
= 41‘5—1"5}@] AR} ot FE

Y

ol
S
32
i)

8
2

»orr o
s
2
L?

1

d

2, @?“"’ =Bk

AN
ol

O

2

a o

O:
o2

K

0 Orr-Ewing 1.4

AEE AL,

[e}
(transient absorption spectroscopy) 52 FH3gt &

D D-A A 51(101')
¢ —Tn
s T ,,,,,,,, : , H
LUMO s g, LE 'CT: |5 CelHo]'w)
‘ 5 EA |A —E0| P |En. L T Ay |
X Wl ] e || | = LE
.f, & “ ‘l‘l ’_% _L ICFL PH ISC
e.g., DMDP-TRZ ' q DA* DA So
HOMO
No No
. " Yes
Oxidative —>Choose A" _, Choose D" @ @ @
quenching cycle
T ; f Yes
= . [QC calculations | |IPIEA+E00| IPIEA GL'Z/mE‘:t,y e

AGEgT and kg |Expenments| | CV +PL |

kgt vs AG°

|

Reductive ChoOSe D" Choose A"l ,—> @
quenching cycle

T8 3. 22X ABY MY Q712 AN SAS ot Zomi FISY BRFN-WH 21X 718 2712 BEM M SHE
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o| 9] sojzto|E

2 248 E3) B2 Uk oA =S Ao Qo phenoxazine,***' phenothiazine’? |4 9] FZHuE ©|
&5, FEW dFE REAY FE5W FELLS W

2. B2 AFEE 023 o] 2CiY S 7PAIE 718 O-ATRP $7-5 Al=stal 8l 53], 20194
phenazine ZUE 7| 43}sto], 2 S0 FAHLS TH

2-1. &3 {712 718 20 7|8 Zol7H 24Xt 0|S 2l S8 StAT, ) FERS 5-50 ppm $E7HA] Wo] AE
(O-ATRP) el PMMA 342 AR A gtH | 2018W A= H

A} o] 2]z $¥Hatom transfer radical poly— T s ArE-2 A Al e FlEE AxF AR
merization, ATRP) 19954 Matyjaszewski 18} T2 7N &0 w2 2SS 59, 71 9 (t~100 us) <

Sawamoto IHOl Q3| A|QFHE Ao o Fgho|t, A153-S 74 cyanoarene A 921 4DP-IPN2 7j4ta}

=

e
ATRP= #°] 5 S1ll(e.g., Cu, Fe, and etc)E °1-&-4ll, AL, o| =R E FErl| (A=A ] 0.5 ppm)e =4
A (active spemes )3} B] &A1 F(dormant species) 7t o8 U2 O-ATRP7} HE o] AA 1o = Q ¢l uj$-
o] F=9| HlES @A 2dsto], w7t Al g $4 BEA S ol E ¢ S HAskloH 1 E 4b). 2
Flace— °*Zﬂ°}°3] ZH AlojH AEAE de 4 AU 5HA ol2]gt O-ATRP A% &6k, O-ATRP #AHY
gk Ao 54 Sl AAA QL g FEu o] M 5 712 A7 B e Aol

SHoR QA gAY E
3 § ool 4 AP ojele o
Folom, Su A o) F7he YA YT ge] @
4 a5 4b].%

olelet W e F5317] 918, 20144 Hawker w4

o| & £9], phenazine A|E |2} - o}z A} A

|AYEL] =47 E9&sit}t, Orr-Ewing 14 A

=y

:[LEI Oﬂ .,] oH J,]ZE R ]E 7] J}iUH 7] 518 I'J—UH 7H General mechanism of O-ATRP
A2} o5 gz F g (organocatalyzed ATRP, O— PC’
ATRP)o] A|IFE AHTH 4al.®*® Hawker 5 AFEH he/1C 150

AF2] A1 ZA} ot phenothiazine Al 2] F=uj (PTH)E
SEFA diE] 1000 ppm 9] =2 G Fulf FFS A

PET
sto], 4¥2 o2 PMMAE gAataltt, 1o digt 34 Fig (DET) e
HAEHN, 20169 Yagei L AH-2 phenothiazine
e _ g EF PET 1
Alde] = F2ul(PTHS} PTMe)2} A A|el 2kl et RoBr ~ \ #E7 (oen) R
o|E Aol o] M2} A w| AU £A5kI® 152 A3t
32 & (electron paramagnetic resonance, EPR) B w B 7 Pa e B
et o7F S 9% 54 52 ool PTHeF g,
PTMe®] 4%, #45&9 11 % @~40 ps)2t AA O- (b) e O-ATRP
ATRP ]ﬂ"%‘ 5—6 ‘/":‘ 7H /‘] Zﬂ %E(~1.0_5.OX1072 M)’é‘ Purification
THRE 1, WK AL S-S PTMeo] Aol 4] o] > D
wehar skt
- A L Zqp)] Tkl Zol7] 93 : PS PS PMMA
O-ATRPel| AHE-5= S = £017] 918, Miyake (3700 ppm Cu) (1.4 ppm Cu) (0.5 ppm PC)

WY AN e R g2 d IEE0l &

_ _ Jd3 4. (a) = R7IE 718t Z&00 7|8 ZO0i7H 29Xt Ols 202 &
I ALg]] 0] AF2ERE o]l 85l -8 ||| E|
& AdH e AT RS ol8 ke S A 201649 o] | #{L|Z(AET: associative electron transfer, &FgtA
Miyake =8 ©] phenazine AlE Sl 53l 54 <! HXHE; DET: dissociative electron transfer, di2|4 At
PMMA 3Hd A= 2353k o| ¥ @A 7HA] phenazine, 29 ), (b) ATRP2L O-ATRPZR £33t =X 22 H|
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phenazine AlE 1=
ofuzt, FFul ol A%
ANAZEE A== 44 o

ol 47k B4 BT B3 LA Aue] oJshu e
A}
[}

i
2
i
B
i)
32
o
2

phenazine S o] ©dgto] HAF A b T2
2 Y-S AAFslY | o]= Miyake 2 AG-E 2
Aot ZEE]“ T O]E} SR, E’é”ﬁfﬂ ¢+
3 ag s
oJt}, %’3], ’f_}ﬂ*{)‘ a3g Az A ¥kge A
phenazine Alg v o] 2|z
FHEE-& op7|sto 8 @A S =4
e b 52 51 39s 9aE st =
e}, Wk ohUje} A= 2T Ao uE S O-ATRP

o] H|ZAJ3} WHS-(deactivation) &2 LIZS‘H Bry, A4 @ ]

P e {0 2 18

£ o 2 44 rr

_Q
r PO
flo
o
N
I
a
N
N

1
Gl
AT

[r o
HE
2
o

WA Qe B BEE 7px)7] He AST
ol sidstr] ¢l A&A Q1 A2t Jdr*clol Fasi.

2-2. Zitaterel-2| o|= E0f of7i ATRP
(ATRP with photoredox/Cu dual catalysis)
O-ATRP2] H|&-&2]¢] v|&A3} A= si235}17] 98,
Ao Cu(1)E H7Istel, ATRP B8-S 53 SA%3}
WS E 7h0] 1 0] 8-S U 2 A BAEEHY
Z1 wj7} ATRP7} Aot Q1™ 5].4 §h-&-

T °lF
o] WAYEE EE A2 FEu)7} Cu(l)E BYs}o]
Cu(DE A/g8kaL, 21 % CuD7h & Fefo]=to] 7jA)

General mechanism of ATRP with photoredox/Cu dual catalysis

R-Br

hv/IC/ISC

of Zrojsto] ATRP B3P ol &t YRHA
reverse ATRP2 9|5 gto)d-S- @ 2 oh] H7he 2
Zho] AnE|H Hh-g-o] Fotkl= Wi Fatekekel -t
o]5 Zuf| w7} ATRP= SHAA|EZH AME-El= F5ul 7 &
) =eko 2 HLE A H O = R S F o] FFufof
Mz G302 Cu(ll) g vhgof s
201849 Strehmel 49} Yagei 24 &
790 nm ZA} o}efl, polymethine AlY FZu
£ FAlo AR} SRkl oAl A F4tslket
S W7} ATRPE Ao = A¢tshal
PMMA & HALskle 48 shA|uk, gm0 248 w
UFol= &6k, 22 oS 7 S5 AR e o2
= °]-&st7] wjZoll ©EFA| tH] 1000 ppm®]
9] 3F=vi2}F 100 ppm®} Cu(ll)ZvH7t /\}Q-Q‘”E}
% 20229¥ Matyjaszewski Z5E-2 Zn(1) A
AFE8Ee] 630 nm FA} of], AbA A7 JM °4°l iy
© 2 PMAE 45ttt 44 53], @A o8] 10 ppm 2]
FE G 200 ppme] Cu(ll) & AME-sFA=T,
- A& O A4S AT 4 = Zn(D) FE0)
(@(T) ~ 0.90)& B3ll, 0.5 VI t] W2 Az Hge] 5=
Aol = E4tskal, TR 4hEgho] AA A 2
of Fastrtal Harsklth -2 8l Matyjaszewski a4
A1EL 25 ppm2] Eosin Y2} 1000 ppm2] Cu(l) A&
5o, 530 nm FAF off Abaro] EH $7 SojlA of=
defo|E dEAE Ador Skt e 152 E
AL =9 ¥ W A= Eosin Y, Cu(D), “7% =< 2z
ol oJsf a4k 4= ARt
Cu(De] s&=7F Al =7] w2l A= E}D] ZE Cul)
I} BE35H7| okal 2459, PET-RAFT 829 H]
=

WE B L 7ot AbA WAL ZH 9) 8o

pi

Photoinduced

OL

-~

4
;:O

et

OPH
e
-+

13
i

==

2} Cul
H-tg] o]

u:] /H Elx4

Q

o = rle

o
F_O.

)

e =
ol oot

mLIO_Q
©

_IZi i

g&o], F=Euel Cull)e] T ¥37] gt d+= A
gPrlogttt 2023 Chen 14 A4-EH-2 phthalate A€

502 2g5te] A ohl 1 ppme) FE0} 5 ppm
o] Cu(l)E AM&3to] 43202 PMMAS EH4Jstgich.

]E']?’P 2 FeFo A Y] FHold ¥h-g- E-&-2 phthalate 7|
YEu|o] FH8] £ BE AT ASI9S Bt 27}
2 Ferol= A A=t 7l 23] BE A 4%

Polekm Fstoint,

2o

ol
S ]
oRﬂlg_I

o)
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0|29 stoj2jo|E

o| 3t FAtsleh el -2 o]F Fvlf w7 ATRP+ R £ AREsto] Ir(1) 718t FEmef AR 29 250 &
AR 7RI F, W FEW G, Al WA, B FHEEA BBl 5 ppm) &2 A3 A% PET-RAFT 235
A H9] 5o itk ol s, Al 9 FE A XAt 3 11 bho]l | phenazine,® phenothiazine, 657
i Ay w AU S F5ul oAkl ME Sl tiet & b xanthene, %:%85° A9 54 5o & 49 453 7|
o7} F Azt Agolt}, A5 501, FFHu7F Y=L § o 2 M2 o f71E S =A AA =LA, A
e PRt=9) g ofol 9] kg A =7t FEstA 2 W82 Boyer 4H,%° Johnson H, % T4 o
orch w3k §3kslk o3 ¢lo], O-ATRPS} PET-RAFT Sg620)| A ZAITE g =of| A Zlolg 4= Q)
SN Aol FET 2 v A WA R 1%, PET-RAFT 52 t)$- 315t 27, &8 Ak
Aelsto] ARE-SHAL §lo], AREAL Yot FET Uae WA & A O A 71Nk v W w0
e W& A =go] atE, webA] o] & s d st S E B =, doksle AlE Ee A 14101]/\194 v 5
Aol A&2 Fuff Y=L 7hs Al AAAL S o o] A T Bofofa o] A7F Ehihe] R Qlrt,
2191 Aeol| it x| 20l Aol Talo] Wa s}, 20179 Hawker 34 91992 Eosin Y& A}%a‘ of Hz
B 7HAPE 2AH465 nm)obe Aokgls AR Al EHS
2-3. 27l 719™ 72 HAM0IS(PET-RAFT) &8 7153} 8}9ic} 6% vl A o wEu) ohep(chEkx] oy
794 H7-E4- A o]F(reverse addition—frag— 8000 ppm)E AFFF O =2 A A HYo,
mentation chain transfer, RAFT) $&-2 19984 33 A2 Wk AZHGE) Bt A A 24 AL S
AwFyskAFY A 42 7] FH(CSIRO)S] Moad, Rizzardo, Fsfolot, 2T, 20224 AU war AFES cyanoarene
Thang "ol oJsf AetE o, FApg 2do] gl AE ZujE AME3FO] 515 nm A} ofef ol A Thul Al -1
st ARt BAF B WHvvr # BREE 1EAE 22 & (protein—polymer conjugates, PPCs)E 4
anAo g FT 4 = o E AR e A SotATHLE 6]. 53], 11 89 453 7HA+= 4DP-
?ﬂcﬂ SITH47 20144, Boyer 14 AHE-2 Ir(1D) 714k IPN & 7§ A3lste], F5ul o Fofet4], A 7]3}sh4]
S E ARESto], HZE RAFT T30 a3t gz A AR A, EolA Y Eall=E A A &
FEvl W32 E-g-sto] o5 etz AIA glo] A4 A

ox

ZAl(chain transfer agent, CTA) ¥ F&ujito 2w y S)Sl\s/\

C
5 A 2l PET—RAFT(photoinduced electron/energy '/\i
transfer-RAFT) %2 F@3th 150] A A% [oret]

l:l
PET-RAFT 532 73t Ak4 W4 (oxygen tolerance)< @NQ
- - NC. CN
B2 a1} ke whg 2a€ ZHleke ol 2 3DP-MSDP-PN (5 ppm) ﬁ:[ o
- N N
g 23 Qo 1 o]% ) Boyer WS Ru(l),* Phosphate buffer (pH = 7.4) @ N @
Zn(1),0 222 5.5 52| Mol B4 714 NS A% 615 o o 20y
SO; Na*
3lo] PET-RAFT %32 A3sh3ch 3DP-MSDP-IPN
A2 Aolg<: 718k BEo) ALge) A H BAT £
b4 59 AR 218, Boyer 42§25 Miyake i /NWA%*A
54,55 Johnson _]J__,_D’SG ,57 j—ﬂ du 1— _u_/\l'ﬂt'31,32 % o Ry o

€]
U?
S vl ol2] ATHIA, $4 9718 B2 A8l
741,]. Jé—é_uﬂ OFS %o] X PET-RAFT =3} o ¥7} 3ars Protein-polymer conjugate

APl Qick, & 59, 20199 EUA W A

cyanoarene A€ 19l 4DP-IPNQ| & 45 A

nﬂm

L rlo
o)
=3
<
3
(o)
o
o
2.
—
[6)¢]
Q
5
()
U’l
)
o
()
~
ot _I
0x
w
N
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A 3FZn) 3DP-MSDP-IPN& 7jd
- w2 gl SEF(TRFA| oijv] 5 p

Fstoict, AnpE O
pm) 2} AbA 74453}
(oxygen acceleration) @A 3 XW]EH % PET-
RAFT ST 2M 9] 7hadS ARt vho] @ §-8-o
Bk obye} PET-RAFT 582 3D/4D Z7lg  37)
Al 5% %= A7) 2" (photoinitiated polymerlzatlon—
induced self—assembly, photo—PISA)®665-o &= gt
5 g8E L glon, AT e AUA H4ELoA
25t gl H =Roj| A ZholE 4= Q)T
PET- RAFTT 011*1 S} A % il W%*?J
o

J>

o] el L2 tjeks] ofH i, Huwdk Ay AAe Y
St Bagsk =4 o] & sith, 20194, Allonas 49t
Boyer 1 35 A7E-2 Ru(l)2} Ir(1) 7]4F 3=l 2

0 B R LG 9, G4 48 3ol vl
oA el Fa2o] s ALAY BHE B
4 ol Slete 299 BAR AN

Sk, 20204, Konkolewicz 2s¥-2 Ir(ll) 7%k PET-
RAFT S| 598t mdlgS B3l olvuA Ag #AY
9 2 SRlskiet 58 vk, AxF A wAY S
A5, 20239 AU 2 AFEE AgS Ul AR
S FEu| 24 AMEste] PMMAS 435192, PET-

= &o) A9l A} A Ay

=0
>
=S|
H
ol
o
1©
=
X
I

S SR ST AgsS Ui AP AT
2h2 M E L 245t 4hekehd AR Qs PET-RAFT
T A AGE Sl AN A AGA| L} w-35HA st
o ol& &a MA Aeo] PET-RAFT S3toll A 4
A @At AS Felsklct

3. BE0Ho| MFSS 0|83t AR 2iC|Y B8

S5 92 Alo] et S5 #k o2} Ak 2t
AT e Y-S S o AR 5
T71 87 1754 B7HA Al2"(organic dye—sensitized

photoinitiating system)< 1940t S8to] AY A=

1R

(vat dyes)E ARE3}o] =2 L XA} o} 9] Za| AE}o]
#(polystyrene) T dFE AJ2Fste] 70772 2| Fouassier
W49} Lalevée 2 Aol Q)] 71A13E FIHA] Al
glo] =LA WASHATE 7 o]2|gl 7FAIF Z1HE FIHA] Al
2]1E 3D/4D Z-Y A&7 757 2|31} 2 71,7879 gl 3 24|
807820} Zh.0 ThOFRt -8 wokoll A AAA oz A Hof
ek, B7NAL A AE & FEu= dRbE el FAAAIA e,
Norrish Type 1 or 2)2}= 8], AREA] ¢Fa1 43—t
A 1S 53| £ 8 (catalytic cycle)oll A4 #ofs}

7] w 2o, 3 , ol &3l 3=

Zoj| kS Lk 2 9] o

o= A= T
j o] AhEdto] & & FE-S il 9ot
20109, Fouassier > AGE-S Ru(ll) 7|4t FZ=u)
£ AHESEA] 532 nm RA} ofgfjof| A FTHA] Al AELS: F3
JEAQ1 Fol o FA| A} A|A”HS LSt 11
E& ool =F ¥(odonium salt)T} A 2l(silane)E
ZZ1(co—initiator) =4 AlE&-51o], W2 A3} £ A

b

AL Hoskitt, o]& 20179, Lalevée W-H-S
405 nm E+= 477 nm A} oFof| A carbazole FEA),
ofo] & =1} obd W (aniline) = 9] 23S AFE-5}0]
W2 AJZE U9 o FA] 2 (HEhot - Y|o|E Aok A
kit 8 ESF 2+ 3|, cyanoarene A€ 0| E ARE-5)
of, Y 27 ofef 2 Al 7HAE FAWAIAI ) Irgacure
819(g 105nm ~ 500 M lem HE T} Fot 7FA1H F4(es050m
~ 1350-7800 M lem )& vI&o.2 v wh-E o)/

ol TS AR FFHOR opo|eEEw HE =

S 2 ARgato] A 2 f TEFA| X%%Ol Z3MSE 7t
2] w9 w2 A ARt 0.5 wt% $F 2] H FE|
SregFS ARERITH= SHAI7E St

20204 Page 58-S BODIPY Al¥ FZuj &S A5}

of o w2 7HAI} A3kE S8 4452491 3D
AHEA 6 I58 ofol e ew SAF A
ZE =M ARESH] FINA] A A"S S5 59,
st Al Y45 2 3ste] FUAF AT heavy atom effect)
£ BODIPY +=Aloll =YAH o2 H = =25t
A 249 zAdste] Eol 27 ofdl BEuo] A=a} A
I DEA} 73 L= o] A E AAR o= Fekel
o}, #akoplz, ol Edi®, mie a4l A A4
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(a) 3D printing with BODIPY derivatives (b) Synthesis of UV-blocking OCA using visible-light-driven PIS
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Box 4. How to polish glassy carbon
electrodes?

A simple way to polish electrodes is with
figure-eight motions on a cloth polishing pad
in a water-alumina slurry. When using
circular motions, the polishing is often
uneven, and the surface can become
slanted.

Alumina-water
slury

Polishing pad

Circular
polishing motion

Figure-eight
polishing motion
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@ Anti-tumor Agent & 912 )

0] S0llM= "BKCS,0ll 218 Anti-tumor Agent & 3 =25 AJNFILICL SAHIM YESH 20224 AtY

Ol S Zotofl m=2™ o] chgtl= HA| Al QI 192 Q1T 108 HE 162.7H2| AUXIE 7[S3E&LICt Sxl
7H| Crgst x| EHat ST HLEAX(D, 2 Xz M YT S| B[ 2AX|H 21X Sl o|fE & x=H
2 A7 AlSE| D UELICH TBKCS,0IME RIHOIAM FES MHS £ §H4st slEtEe UME A HIIE S8t
SH EF Ageld ¥ &Y 7|1™ B0l 26t Cikst =F20] WRE|QSLICH B HRE StAl= thstelsts| sldEEe
W2 2 REICEIL|C 2 o|YsHAR TS 35kt wonhwalee @skku.edu)

Early View / Article

F_EEPZ.*?_-?%* HES BAEIME ME F7|0M G2/M7|& XA BIH, p530| 2E3t 2 M Zof| MM Z2HH (apoptosis)2 =8t
dH210| oAz||A| 2l Ol CHE M El (adavosertib) S =40l 7|2tSt {22 20| Weel EHHZI A7 S C|RFISIAELICE OICHE A

|EFSt 3LEHE 10F 3 QALAIR 1, 1e, 1), 1k, In, 1r, 1s, Tv 3 1a0lM &2 25 X oL ME! CHH| &2 CHAL 2HEE2 &t
T Weel ERHZL A7z QRFAMIZO| 2E2I MDA-MB-231 MEZ0A Q0|0/8t ME 42 o2l % MIE ALE Q=

B2 2oLt CDK-19| 2latst odjjofli= S.2|0|3t 2jo|= E20|2| 22 HOISHIELICE [Early view, DOI: 10.1002/bkes. 12791]

I'

Synthesis and biological evaluation of (2-aminosulfonylpyridin-6-yl)pyrazolopyrimidinone
derivatives as Wee1 inhibitors for cancer treatment

For an analog-based design of novel Wee1 inhibitors, we profiled in vitro ADMET and in vivo PK properties of
adavosertib. Based on the properties of adavosertib, we aimed to improve its metabolic stability by designing
a novel target compound 1a with an aminosulfonyl group instead of the 2-hydroxypropan-2-yl moiety in
adavosertib. Derivatives of target compound 1a were synthesized and evaluated for Wee1 enzyme inhibition
and liver microsomal phase | stability. We identified compound 1a as a sub-nanomolar Wee1 inhibitor and 10
additional compounds with one-digit nanomolar Wee1 inhibitory activity, among which seven compounds
including 1a exhibited improved metabolic stabilities compared with adavosertib. However, MDA-MB-231 cell
growth inhibitory activities of all synthesized compounds and Wee1 substrate phosphorylation inhibitory
activities of selected compounds were inferior to adavosertib overall. Moreover, the representative compound

1a exhibited low permeability, which may be the reason for the low cellular activities of compound 1a.

oﬂf mﬁf mf

N Adavosertib 1

[ j [ j 1. pseudotetrahedral configuration
N N 2. N-H hydrogen bond donor
I ] 3. patentable
4. improved metabolic stability ??7?
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Vol.44 No.03 p.208-212 / Communication

SRS 201 HMAFE A4 0|21 BIALEIO|AM = Btk o] 2E Q1 FCtR L (cardamonin) SAHH 20F-2 417 BHdota, 2 Al
ol oF
—

HT-29, DLD-1, MDA-MB-231,

Z He |M 3o 2 oz 532 UAWSLICL SAH 5 SWA0M 71 =2 52 ¢
YoM, ol NZA (apoptoss)% Qo= BHste BIEEL|CEH 3 western blot HIOIEIE S0 SWA2= PARPS| 22| &
TOH0] M AJHES QEBH2 ZHAE YoM, 0|2 S0l SWA29| et AZHZA Q| &2 A2 2elgiEL| ), [2023E 385, DOI:

10.1002/bkes. 12658]

Synthesis and evaluation of cardamonin derivatives as antiproliferative agents to human
cancer cells

Twenty novel cardamonin derivatives were syn- OH O OH O

A
thesized and evaluated for antiproliferative activity O " O — /@:k/ (g
HO o HO o Z

against four cancer cell lines (HT-29, DLD-1, MDA- ] I
cardamonin variation part
MB-231, and HepG2). Among the derivatives,

SWA2 showed the most potent effects with an IC5, value of 4.43—-11.0 uM against three cancer cell lines except

for HepG2. Further investigation showed that SWA2 induced cancer cell death by apoptosis. Flow cytometry
analysis showed that SWA2 treatment increased the ratio of apoptotic and dead cells. Further western blot
analysis revealed that SWA2 treatment increased cleaved PARP. In summary, SWA2 can be utilized as a lead
structure for anticancer therapy.

Vol.44 No.04 p.293-297 / Communication

Zrjsty S W4EloME PP2AS| E43tE S0 SK12 2A|oHE 7|M 02 getz|2 25 8t= HE2| 2 E(Fingolimod, FTY720)
| 201 PF-54309| o|gt| 2| 2R E 7121 4F0] SAMHIE 4o, SK1 A 532 HeldEL|CE HIANZAEH(NSCLC non—
small cell lung cancer) MIE321 AS490|A ot 52 5l NE S42 Holsion 3IBHE 1-4F 3ISHE 29} 31BHE 40|M TZ2|2E9}

Jio

[

oo o=
H|Z8 2E0 IA1IEE'81}PP2A2W!}O-.% LeIELICE £t SIHE 49| 8= 7|7t PP2A0] ZEE M, oA na| 22 E 72|
S0 BIZ2|TEQL HIXBH WENZ ZEHSHS MHELICE [20231 485, DOI: 10.1002/bkes. 12661]

Synthesis and biological investigation of protein phosphatase 2A-activating compounds with
dimeric tail as non-small cell lung cancer cell death agents

FTY720 exerts an anticancer effect through the activation

of protein phosphatase 2A (PP2A), which acts as a tumor \/\©\ %©\ Gt
suppressor, and inhibits SK1 activity. However, FTY720  4Aminophenethyl alcohol o
taken into the body is phosphorylated by endogenous SK2. l b

The structure of FTY720 is well-studied as a basis for de-

R
veloping SK inhibitors and PP2A activators. We synthesized \/\©\ P \/\@\ o

analogs of PF-543 with a dimeric tail structure and reported CrHis Crths
the efficacy of SK1 inhibition. The compounds with this struc-

ture had improved anticancer activity and stability compared " p HO HO, 4

with PF-543. To confirm whether the dimeric tail structure & N \O‘;ﬁ \El\lz \G\';\
could be applied as a PP2A-active material, we synthesized : ¢
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four types of compounds with a dimeric tail structure and confirmed the anticancer activity and PP2A activation
in A549 non-small cell lung cancer cells. Compounds 2 and 4 were more cytotoxic to A549 cells than RB005,
and induced similar levels of cytotoxic and PP2A activation as FTY720.

Vol.44 No.10 p.841-847 /| Communication

QlAMCisty ot WAEINME VEGF2E EFUSHY K-rase| Ho|7t YojLt [f2et 2|2 532 7121 94 N-(phenyl)-3-(9H-
purin-6-yl)pyridine-2-amine SEHE 417 C|atel & MR ELICE 0] &%= 2 pan-RAF X VEGF2E 2H|oH= 7|12 712,
HTEIOIM 7|2 WS pan-RAF AAAl0lM S T 2RO YA U A#IIES £Z0I0] M7 SAHES LYIRELICE st
SAHHE & N-(5-(3-(9H-purin—6-yl)pyridin—2—-ylamino)-2—fluorophenyl)-3-(trifluoromethyl)benzamide(15h), 3-
(2-cyanopropan—-2-yl)benzamide derivative(16h), 3,5-bis(trifluoromethyl) benzamide derivative(17ab)ollM £2 &
2 Holg steal |t [2023E 1085, DOI: 10.1002/bkes. 12721]

or

Discovery of dual inhibitors of pan-RAF and VEGFR2

Colorectal cancer is among the most common and  (a) our previous pan-Raf inhibitors () this work
dual inhibitors of pan-Raf/VEGFR2

lethal malignancies globally, with K-Ras mutations M

NNy
found in about 45% of colorectal cancer patients. ¢ |

N ZN
Early-stage BRAF-specific inhibitors have been de- Q i i R R
veloped to prevent aberrant activation of RAS/RAF/ N :Cr A

MEK/ERK signaling caused by K-Ras mutation, 1 R' = 2,6-diF, 4-F, or etc
however, these BRAF-specific inhibitors lead to RAF R nih s e
dimer formation and paradoxical CRAF activation. Consequently, there is a need to develop pan-RAF inhibitors.
In addition, it was reported that the inhibition of vascular endothelial growth factor receptor 2 (VEGFR2) is cru-
cial for the treatment of colorectal cancer. In this study, we designed and synthesized 94 N-(phenyl)-3-(9H-
purin-6-yl)pyridine-2-amine derivatives, and discovered that N-(5-(3-(9H-purin-6-yl)pyridin-2-ylamino)-2-fluorophenyl)
-3-(trifluoromethyl)benzamide (15h), 3-(2-cyanopropan-2-yl)benzamide derivative 16h, and 3,5-bis(trifluo-
romethyl) benzamide derivative 17ab are the most potent dual inhibitors against LS513 (Gl5,=0.08, 0.2, and
0.3 uM, respectively) and VEGFR2 (IC5,=0.01, 0.004, and 0.01 uM, respectively). These compounds are ex-
cellent preclinical candidates for the treatment of K-Ras mutated colorectal cancer.
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A2 230 Yong Kong 24El0oflAl= Mesoporous manganese dioxide(mMnO,)E 43t Near-infrared(NIR) &, pH % 28
Et2|2(GSH:Glutathione) 224 HIEE#M|0|E(MTX: methotrexate) HEHE NGRS LICE %E HEHZE AL E mMNO, ¥
M| ZBo| e Z2|=018I(PDA; poly(dopamine)OINIRIIZTHO| &, W2 pH & W2 5E0| SRER|20] 243310 2E|H LY
Hoj| 2|2 HEENO|ET HEE|E= d2|E BEOIUSLICL 2 HRME mMNO,2l £2 SAIRoHE X 24 FEE gelsigion,

Qutot NIEROIATIOM =2 ME S48 &0ISIRASLICE [Early View, DOI: 10.1002/bkes. 12788]

A biodegradable drug-controlled delivery system based on mesoporous manganese dioxide

and poly(dopamine)

Mesoporous manganese dioxide (mMnO,) was first synthesized HO gp. cMTX oG, DA

. ’ . R h,ﬂmmm:;l w ‘ g ¥ “_utb
for the loading of methotrexate (MTX), and then dopamine was method - i

mMnO, mMnO,-MTX mMnO, -MTX-PDA
in situ polymerized on the surface of the MTX-loaded mMnO,
. . . . N\\\\M M”I/lly

(mMnO,-MTX) in an alkaline solution to encapsulate the drug in \ ¢
the mesopores of mMnO,. Both low pH and glutathione (GSH) @S\ @ enpl &4 .~
can result in the degradation of mMnO, and poly(dopamine) 5*—)\«“. ——/\
(PDA), and thus the delivery of MTX from the mMnO,-MTX-PDA %\ ey
can be triggered by low pH and GSH. Near-infrared (NIR) light-  |.s ipid bi <: Degraded mMnO, @: Degraded PDA
responsive delivery of MTX can be achieved owing to the out- ) Cell membrane protein Y: Cell membrane receptor

standing photothermal conversion capability of PDA; on the

other hand, the mMnO,-MTX-PDA can be utilized for photothermal therapy under the irradiation of NIR light
due to the elevated temperature. The results of cytotoxicity test demonstrate that the pH, GSH, and NIR light
tri-responsive drug-controlled delivery system has excellent biocompatibility, while exhibits pronounced growth

inhibition against murine breast tumor cell line 4T1.

Vol.44 No.11 p.892-8994 / Article

S G W4E D TP M8 A D4Elo| M= 5-lipoxygenase (5-L0) of AA|H|7t 2 4 U= N-((6-(substituted-

ol
amino)-2-methyl-2H-chromen—-2-yl)methyl)-N-methylbenzenesulfonamide SEHZE gHd5t11 in vitro ¥ in vivoollA
2]

SHE0| M2 HSYELICL 5-LOE LMZOAN =2 HH2 2o|H o 412 Z21I6H= |eukotriene A2t ¢1t0] Y= HoZ o
22 USLICE o] HE Sl et chromene core skeleton 2 7|8 5-LO AH|AH|2| B52 =0]7| QI8 2122 S S HiE
Z 2 oF o}3t

o1
O 2 AA3IE 2I1WGIU D HNE U 52 THOA EPI TA0| 2 A E HQIMELICE E3H molecular docking2 S8l g4
=) | =3 1
=

0| Z6tof “.’:.* A2 TH EAZH0| 7H54S HAIYELICE [2023H 1125, DOI: 10.1002/bkes. 12772]

Development for a new 5-lipoxygenase inhibitors of N-((6-(substituted-amino)-2-methyl-2H-
chromen-2-yl)methyl)-N-methyl benzenesulfonamide derivatives

5-Lipoxygenase (5-LO) is one of the significant drug targets for the development of various anti-inflammatory
drugs. Herein, we designed, optimized, and synthesized a novel N-((6-(substituted-amino)-2-methyl-2H-
chromen-2-yl)methyl)-N-methylbenzenesulfonamide derivatives as potential 5-LO inhibitors. Among the syn-
thesized compounds, 10a, 10b, and 10g exhibited inhibitory activity toward 5-LO according to the in vitro
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studies including enzyme activity assay (=78% inhibition rate at 1 uM) and cell-based assay (=72% inhibition
rate at 1 uM). 10b was selected for further in vivo efficiency using an ear edema mouse model, which was in-
duced by arachidonic acid. Oral administration of 10b successfully suppressed ear edema and myeloperoxidase
activity (MPO activity). Molecular docking studies showed alkyl and pi-alkyl interactions of compound 10b with
lle126 and Val110 of 5-LO as well as a hydrogen bonding with Arg138 as key protein-ligand interactions.
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Aristolactam | inhibits cell migration and invasion through regulation of Twist1 in MDA-MB-231
breast cancer cells

Triple-negative breast cancer (TNBC) is one of the (@ ® 1% FBs 10%FBs
o 120 D24h @48h 120 D24h m48h
most difficult cancer types to treat. Because three key "™ 7 g €%
R § 80
receptors are absent in these cancer cells, the cells - ‘ g2
o
. | 0 0
bypass the human immune system and chemotherapy ALIGM) 0 5 10 20 40 80  A4GM O 5 10 20 40 &
©) Control AL 20 pM AL 40 M

does not work well. Aristolactam | (AL-I) is a natural

@Control W AL-120pM @ AL- 40 uM

compound in the plant genus Aristolochia. Previous

studies have shown that aristolactam variants exhibit 2th

Wound closure (%)
TI

an inhibitory effect on several bioactive cancer devel-

AL{(uM)  Oh 24n 48h

opments. However, the regulatory mechanism and bi-

(d) Control AL (40 pM)

ological activity of AL-I in TNBC cell lines have not

Cell invasion rate
(ratio of control)
coo o
REE8-R

been identified. In this study, AL-I affected an in-

°

crease in E-cadherin expression in MDA-MB-231 i &
cancer cells. AL-l increased E-cadherin mRNA expres-
sion by down-regulating Twist1 protein expression. The novel anticancer effect of AL-I was confirmed to be

inhibition of the development of breast cancer cells through reduced cell mobility.
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OHiM, LEAR MO ME YEE BAM2 SOl T2 S20| ¥ D52 H|WIRSLICEL E8 caspase-3/7 24] % Ehldl 2M2 5
Ol 2210| caspase 7|8t MIE AFEE S8 AKT 41T F2 A2 et gatg Holrty ASoIRELIC

[2022 42815 DOI: 10.1002/bkcs. 12498]

Discovery of harmalanium halides as anti-ovarian cancer agents

Harmala alkaloid (HA) derivatives having 4,9-dihydro- \Q J@'
3H-pyrido[3,4-b]indolium core structure were prepared Q—/Q QA)Q CFQS

and their anti-ovarian cancer activities were explored. s

In the first screening of 14 compounds, dibenzylated

4e and 4f were found to be active against A2780 ovarian

CFy
;i >‘CF3 ;i S
: . : \ N ( \_N= \_N=
cancer cell line. Further preparation of active analogs led W CFs e y e
5d 5e 5f

to discover 4f, as active as 4f in three ovarian cancer

Cell viability

cell lines including cisplatin-resistant A2780 and SKOV3. (% inhibitony ~ ClePlatin 52 Sb  5c  5d  Se 5t
Three compounds in 4f series showed single-digit mi- A2780 773 750 755 798 526 758 67.3
cromolar Gls, values against A2780 and cisplatin-resistant A2780-cis 420 535 623 628 0823 566 442
A2780 cells. While the mechanism of action for the SKOV3 ND: 908 364 B0 08 71 Bad

active compounds turned out to be involved in caspase-
dependent apoptotic cell death, anti-ovarian cancer activities could be induced by inhibition of AKT Serine/
Threonine Kinase 1 (AKT) signaling. This unprecedented scaffold 4 may be optimized further to find out

clinically useful compounds for the treatment of ovarian cancers.

Vol.40 No.04 p.359-365 / Article
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7t A2780 % OVCAR31} Z2 Lhah MIZEO| AJE2 SE8HE S #ol6t%in, £E3| compound 571 ME L 4 3tAtA (reactive
oxygen species, ROS)2| 5=E 2&I0] caspase 7|gt MIE AIH QEE S0 &2t TS Hol= A2 HOIBIQELICE ZEA0E,
0| gjgtE0| LA A2 E M| 7ts8 2 AMAIELICE [2019¢ 485, DOI: 10.1002/bkes. 11691]

The Cytotoxic Activity of Honokiol-Triazole Derivatives in Ovarian Cancer Cells

Honokiol-triazole derivatives (4-17) were synthesized via click reactions between 2- or 4’-propargylated hon-
okiol and azide compounds. Their anticancer activities were evaluated by using two ovarian cancer cells (A2780
and OVCARS3). Among the 14 compounds, compound 5 coupled with 4’-propargylated honokiol and benzyl
azide exhibited relatively potent cytotoxic activity (ICs,=5.5+0.5uM for A2780 and 1C5,=3.97+0.6 uM for
OVCARRB) but was less toxic to normal cells (ICs,=18.90+0.9 uM for IOSE80PC). The cytotoxic effect of com-
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pound 5 is associated with caspase-dependent apoptotic cell death via induction of intracellular reactive oxygen

species.

o/\ LO\ o N,

[N

N
Cu(PPhy)sBr O \—Q
"

te
. 5 G acetone o 4
OH 2-propargyl honokiol

052003
acetone

< 3 E OH
T CuPPhoBr
acetone N’N

\
adaV
AN 2

4'-propargyl honokiol

Separation

Vol.44 No.03 p.222-229 / Article

ooigt Z20) w4 APE2 HPLCE #80t0| Paeonia lactifloradl M &8t 180 gt o552 % t°‘*|-| C}.
HPLC(High-performance liquid chromatography)s &&¢to] #23%t 5710 22! 3 pentagalloglucose?t S22t MZ (MCF-
7, MDA-MB-231) At22 SE6tE A2 olstAELICE (ICso = 20.1 uM, 14.4 uM) 22 -4 o1zt (Structure activity
relationship) 2412 S8l hydroxy group0| &etoj| £Q 248t St= Zi2 B3, ester SEA|9| g2 St 2| & st ZII2 A

278 SyetoA gt a52 2ol AAIBMELICE [2023H 385, DOI: 10.1002/bkes. 12657]

Structure—activity relationship of gallic acid from Paeonia lactiflora and its synthetic analogs
against human breast cancer cells

High-performance liquid chromatography analysis of HO Ho
the ethyl acetate fraction of Paeonia lactifioratoots led 1Y :Zﬁ(cwm ,b\o 500 sl

OH

to the detection of five compounds: gallic acid (GA) (1), et Msm,.::m - @o o ©—§0
methyl gallate (2), albiflorin (4), paeoniflorin (5), and Oxypaeontiorin (3) Aliforin (4)
pentagalloylglucose (6). Among them, pentagalloylglu-

cose (6) showed cytotoxicity against human breast Ho:gl le Y@(

cancer cells MCF-7 and MDA-MB-231 in vitro with \q @fk
ICs values of 20.1 and 14.4 uM, respectively. Through ©_< D)L J\@[ Meopsemf:'

the structure—activity relationship of GA, which is an e Jé\

important backbone of pentagalloylglucose, we found 1,z.3,4.&0.Pe:;:a..oy.g.mse ®

that its three hydroxy groups were important for its

cytotoxicity, and that the 3-O-methylgallic acid structure was only effective against a triple-negative breast
cancer cell line. Furthermore, drug efficacy was confirmed by increasing its lipid affinity through the synthesis

of various ester derivatives of gallic acid.
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Design and construction of a homebuilt solid-state NMR probes
Minseon Kim, Yongae Kim*

Department of Chemistry, Hankuk University of Foreign Studies, Korea
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Naeun Seo, Tae-Soo You*
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Wonjung Lee, Jaecheon Lee, Junhyeok Seo*
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Department of Chemistry, Gwangju Institute of Science and Technology,
Korea

PHYS.P - 144 (ACS ZXAE{%)
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Technology, Korea
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Yu Jin Lee, Dongho Kim*

Department of Chemistry, Yonsei University, Korea
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Uidon Jeong, Doory Kim*

Department of Chemistry, Hanyang University, Korea
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petitive versus non-competitive inactivation: A pivotal role of
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Department of Chemistry, Chung-Ang University, Korea
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Donggyun Kim, Seungho Lee*, Jaeyeong Choi*
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'Department of Applied Chemistry, University of Seoul, Korea
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Department of Chemistry, Gwangju Institute of Science and Technology,

Korea

ORGN.P - 190 (ACS Z=AELD)
Chiral Molecular Clips for Stereoselective Self-Assembly
Sungryul Bae, Dongwhan Lee*

Division of Chemistry, Seoul National University, Korea

ORGN.P - 221 (ACS ZAEZED)
Synthetic Studies towards Madeirolide A
Minchul Choi, Chulbom Lee*

Division of Chemistry, Seoul National University, Korea

ORGN.P - 229

Palladium-Catalyzed Enantioselective [3+2] Cycloaddition of
N-Aromatic Zwitterions and Vinylcyclopropanes

Juno Im, Eun Jeong Yoo*

Department of Applied Chemistry, Kyung Hee University, Korea

ORGN.P - 231 (H[0|2L|0kx) ZAEL)

Conformational Analysis of o/p-Peptides and p-Peptides Con-
taining Azepane-Derived Heterocyclic B-Amino-Acids

Ingyu Han, Chae Na Lim, Soo Hyuk Choi*

Department of Chemistry, Yonsei University, Korea

2|3}
MEDI.P - 246 (ACS Z=AE)
Phloroglucinol Derivatives Exert Anti-inflammatory Effects and

1

=2t3]

Attenuate Cognitive Impairment in LPS-induced Mouse Model
Jushin Kim, Ki Duk Park*
Center for Brain Disorders, Korea Institute of Science and Technology,

Korea
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MEDI.P - 267 (BKCS z=AE{%)
High throughput virtual screening strategy to discover novel in-
hibitors for E3 ubiquitin-protein ligase CBL-B with docking and
machine learning
Soo Won Lee

College of pharmacy Seoul National University, Korea

MEDI.P - 270

Synthesis and Biological Evaluation of Benzoxazole Derivatives
for the Discovery of Novel NDRIs Antidepressants

Choi Kim, Hyemin Choi, Minju Gwon, Jae Yeol Lee*
Department of Chemistry, Kyung Hee University, Korea

MEDI.P - 275 (Hl0| 210K Z=AE{4)

Synthesis and Antiviral Activity of B-D-N4-Hydroxycytidine
(NHC) Prodrugs against SARS-CoV-2 in vitro

Yeon Jin An, Jong Hyun Cho'*, Se Myeong Choi?, Eun Rang
Choi?, Ji Yeon Yang, Yong Hun Choi, A Young Jung?, So Jung
Kwon?

College of Health science, Dong-A University, Korea

'Department of Medicinal Biotechnology, College of Health Science, Korea

?Health science, Dong-A University, Korea

Iz sfshEuts|

MAT.P - 312 (ACS ZAEZ)

Phase Transition Mechanisms of 2D CdSe Quantum Nanosheets
Induced by Off-Stoichiometry at Atomic-Scale

Soyeon Lee, Jungwon Park'*, Jiwoong Yang*

Department of Energy Science & Engineering, Daegu Gyeongbuk
Institute of Science & Technology, Korea

School of Chemical and Biological Engineering, Seoul National

University, Korea

MAT.P - 316 (BKCS ZAE{4)
One-pot Synthesis of Mono- and Bimetallic Nanoparticles
Using Acrylic Monomer as Solvent, Reductant, and Stabilizer

Jeesu Moon, Jae-Seung Lee*

Department of Materials Science and Engineering, Korea University, Korea

96 orepiAl 2023, 12

MAT.P - 351 (ACS Z=AEZE)

Study of three-dimensional porous structure and its evolution of
zeolite-templated carbons

Madi Arsakay, Alisher Fatkhulloev, Sun Hwa Lee!, Won Kyung
Seong', Rodney Ruoff?*

Center for Multidimensional Carbon Materials (CMCM), Institute for
Basic Science, Korea

"Center for Multidimensional Carbon Materials, Institute for Basic
Science, Korea

2Center for Multidimensional Carbon Materials, IBS CMCM / UNIST, Korea

MAT.P - 374 (BKCS ZAE{Z)

General Synthetic Method of Mesoporous Atomically Dispersed
Nickel Catalysts for Electrocatalytic H,O, Production

June Sung Lim?, Jinjong Kim', Sang Hoon Joo*

Department of Chemistry, Seoul National University, Korea

1Seoul National University, Korea

2School of Energy and Chemical Engineering, Ulsan National Institute

of Science and Technology, Korea

MAT.P - 384 (ACS ZAEZED)

Sodium ionic conductors with new type of crystal structure
Jihun Roh, Hyojin Kim1, Seung-Tae Hong2,*

Energy Science and Engineering, Daegu Gyeongbuk Institute of
Science & Technology, Korea

'Department of energy science and engineering, Daegu Gyeongbuk
Institute of Science & Technology, Korea

2Energy Science and Engineering, DGIST (Daegu Gyeongbuk

Institute of Science and Technology), Korea

MAT.P - 391 (ACS ZAE{E)
Effect of Gallium on Silver Indium Gallium Sulfide Nanocrys-
tals Photoluminescence

Jiyeon Ban, Haemin Song, Kwang Seob Jeong*

Department of Chemistry, Korea University, Korea

MAT.P - 426 (5212186 ZAEY)
Molecular Structural Descriptor-assisted Machine Learning to

Accelerate Development of Organic Photovoltaics



Gyu-Hee Kim, Doo-Hyun Ko*

Department of Chemistry, Sungkyunkwan University, Korea

MAT.P - 436

Highly Enhanced Biocompatibility of Dexamethasone in Lay-
ered Double Hydroxide

Sieun Park, Goeun Choi*, Jin-Ho Choy'*

a. Intelligent Nanohybrid Materials Laboratory (INML), Institute of
Tissue Regeneration Engineering (ITREN) b. Department of Nanobio-
medical Science and BK21 PLUS NBM Global Research Center for
Regenerative Medicine, Dankook University, Korea

'a. Intelligent Nanohybrid Materials Laboratory (INML), Institute of
Tissue Regeneration Engineering (ITREN) b. Division of Natural
Sciences, the National Academy of Sciences, Seoulc.Department of

Pre-medical Course, College of Medicine, Dankook University, Korea

MAT.P - 440

Preparation of Flare-Raman Platform as SERS Probe to Detect
Signals by Survivin mRNA Expression in Live Cell

Ju Eun Cho, Dongkwon Lim'*

Korea University, Korea

'KU-KIST Graduate School of Science and Technology, Korea University,

Korea

T71=t

]

=2

ELEC.P - 384
Rapid nanocatalytic reaction using antibody-conjugated gold
nanoparticles for sensitive detection of parathyroid hormone

Gyeongho Kim, Haesik Yang*

Department of Chemistry, Pusan National University, Korea

ELEC.P - 393 (Hi0|2L|0kHF) ZAEL)

Investigating Tin Oxide Catalysts for Selective Electrochemical
Reduction of Carbon Dioxide into Formate

Hyeon Beom Cho, Joon Yong Park, Ki Min Nam*

Department of Chemistry, Pusan National University, Korea

RELAH

ELEC.P - 425 (ACS ZAEE)
Dopant Effects on the Electrochemical Hydrogen Evolution Re-
action Catalyzed by Heterometal Doped Silver Nanoclusters

Jiyeon Shin, Hanseok Yi, Dongil Lee*

Department of Chemistry, Yonsei University, Korea

EDU.P - 447 (ACS =XAE(%)

The Effect of Advanced Science Technology-Based Education
Programs on Science Career Orientation and Attitude Toward
Chemistry

Jiyun Yang, Hyuck Jin Lee, Sungyool Bong, Hyunjung Kim*

Department of Chemistry Education, Kongju National University, Korea

gl X2 2}3|

ENVR.P - 440

Electrochemical water splitting and CO,/CO conversion over
electrodeposited Cu on Ni foam

Gaeun Yun, Seon Young Hwang, Choong Kyun Rhee, Youngku

Sohn*

Department of Chemistry, Chungnam National University, Korea

ENVR.P - 444 (ACS ZAEE)

Spectroelectrochemical Study of the Local Environment of CO,
to CO Conversion on Nanostructured Electrode using In Situ
ATR-SEIRAS

Bupmo Kim, Wooyul Kim*, Wonyong Choi*

Institute for Environmental and Climate Technology, Korea Institute of

Energy Technology (KENTECH), Korea

INOR.P - 123
Formation of a 1D Poly-Pseudo-Rotaxane with Sulfur-Bearing

Pillar[5]arene: Threading by lon-Triplet and Organic Guest Mol-
ecules

Joon Rae Kim, Eunji Lee”
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Department of Chemistry, Gangneung-Wonju National University, Korea

PHYS.P - 283

High-entropy alloys (Au, Pt, Pd, Ru and Ir) via CO, Laser for
Hydrogen Evolution Reaction with seawater splitting

Chae Eun Park, Gyoung Hwa Jeong, Myong Yong Choi*

Department of Chemistry, Gyeongsang National University, Korea

ORGN.P - 216
MOF-TEMPO-Catalyzed Oxidative Cyclization Between
Aminophenol and Aldehydes

HM1323| th5tststs| &t

Jonghyeon Lee, Daeyeon Lee, Min Kim*

Department of Chemistry, Chungbuk National University, Korea

MEDI.P - 255

Synthesis and biological study of JAK1 selective inhibitors for
the treatment of autoimmune conditions

Santosh Shivanand Raikar, Pilho Kim'"*

Medicinal chemistry & Pharmacology, University of Science & Technology!
KRICT School, India

"Therapeutics & Biotechnology Division, Korea Research Institute of

Chemical Technology, Korea
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01. 3|RE1/02. 3|H

2| $18h(2023.9.30)
1. M| 3| sigt 2. 15 3| s
Wiz TE (JKCS)
20234 20224
T2 20234 20224
A A% Mg A A% el
Sz 3,030 3,021 9 3,022 3,008 14 |3 8|Z4lzl & 24
3@ 1,027 525 502 1,350 481 869 (B3 218 3 & 50
mnes| e 38 17, 21 45 19 26 ns3 il 4
shels| @ 2,402 1,177 1,225 3,013 1,144 1,869 |SHdEY 5(ehdz| 19
7HelZ| 2 B 6,497 4,740 1,757 7,430 4,652 2,778 A 56| Al 97
THY 2|
o 202344 20224
= A | A | aY | #A | Az | Mg
M EERY| 10 10 - 14 13 1
2 RAALERY| 9 7 2 8 8 -
ZSCHA| 1 1 - 1 1 -
DT 53 53 - 53 53 -
A2 2 B Al 73 71 2 76 75 1
3. X8 3§ sg
2w 20234 20224
= A | BMSIY | ™l | ugs| | M3 | g4 333 3|9 ng3| SHda| gl
ME 3,016 1,146 429 12 1,429| 3,528 1,143 592 13 1,780
4k 232 111 43 3 75 257 111 38 7 101
Y 462 228 87 1 146 566 228 126 4 208
1 171 111 21 3 36 171 108 26 2 35
Y 301 142 45 4 110 269 143 42 1 83
ESEME 886 549 148 6 183 996 547 194 5 250!
24t 159 65 45 1 48 232 66 68 1 97
Z¥ 147 79 24 1 43 183 79 23 - 81
47| 705 359 120 6 220 709 358 137 9 205
a4 136 62 29 0 45 164 61 42 2 59
8 134 89 12 1 32 183 89 36 1 57
X 14 10 2 0 2 19 10 2 - 7
55 113 70 17 0 26! 133 70 20 - 43
Q= 21 9 5 - 7 20 9 4 - 7
A 6,497 3,030 1,027 38 2,402 7,430 3,022 1,350 45 3,013
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DO+as (%t 2
egs 20234 ofj &t 20239 M Gl
2023'3 Of &k - QU 2,484,691,000 | 2,928,387,363 118%
. 3| 248,500,000 214,190,000 86%
1-1. B 14,000,000 12,600,000 ==k
1-2. 83| 66,500,000 69,230,000
1-3. ng3|Y 1,000,000 1,700,000
1-4. B3| Y 143,000,000 115,000,000
1-5. CHA|2| @ 15,000,000 8,060,000
1-6. S22 5,000,000 4,000,000
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. TS| 4,550,000 1,665,000 37%
2-1. B4lg 1,500,000 240,000
2-2. 93¢ 1,500,000 1,320,000
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2-4. 243 450,000 75,000
2-5. 8= 800,000 -
Az 112,000,000 32,253,428 29%
3-1. BKCS 100,000,000 24,485,000
3-2. JKCS 12,000,000 7,768,428
4. EH=ri 3| By 330,000,000 293,280,000 89%
4-1. &7 &3] 165,000,000 204,920,000
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i L | 600,000,000 491,332,000 82%
HHO| 2 L|OF 110,000,000
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9-3. 7|4 & moy 3,000,000 774,400
20229 = PCCP 2 LE| 11,688,278
Asian Journal of Organic Chemistry 2 ZE| 349,916%
9-4. ¥ (2YE) 30,000,000 42,847,043 Chemistry - An Asian Journal Royalty 2 ZE| 3,989,872¥
ChemNanoMat Royalty 2 ZE| 318,059¥
BKCS Royalty 2 HE| 17,231,332¥
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+ 2023 S R7138k5 MEX|Y (2/9-10)

o DEXEEERNE] SAMEX|S (2/15-24)

+ 139xt 22 b AEX| (2/24)

< A R7\3etEnE E3 (4/27)

« X253 chststets| A3 e ME X|E HE stE e (5/26)

+ M[140xt Se2|3EtEn HE HEXIY (6/19-6/21)

« B27|3tstEats| 2023EHE SHAl AMEX|Y (6/22-6/23)

+ AIMECS 2023 OFAJOf Qlofstatidl Sh=rh3| (6/25-6/28)

o H7|EtetRal/2AMststEat ot BE MEXIY (6/26-28)

o fldats| SR Y LRAS] X012 2 Atk 8ha3|9|(TMCQ2023) (6/27-6/30)
+ 2023 CE/SE/MEXIR stAl sh&ti3| (6/30)

« MRsFetR0E| StAIMEXIY (7/5-7/7)

}3|

stetz 1

45t3| International Chemical Biology & Molecular imaging Conference(iCBMIc) (8/10-8/12)
+ 2023¢ chststets| JEX|E ZSetarh3| (8/17-8/18)

« X233 R7|stetR S| StAIKI L (8/23-8/25)

+ 1323 FAet&rhs| BAIsts A= X|A(10/25~10/27)

+ The 9th Korea—China Joint Symposium on Inorganic Chemistry(11/5~11/8))

- CHEMEtErs] xR F7153 3 A= X|i(12/14)
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O XIEs .
Gl 20234 of At 20234 AN H| 2
20234 o4 - X|ER 2,484,691,000 | 2,418,980,337 97%
1. ZHiH| 290,000,000 132,562,971 46%
1-1. BKCS 110,000,000 12,051,000 Q] 4&EE, =2Xz2(H|
1-2. BtstAA| 160,000,000 108,281,461 Qlafjb|, &&=, N2, HEH|
1-3. JKCS 20,000,000 12,230,510 Q] Y& 8, =2Xza(H|
2. YAt 683,000,000 390,593,831 57%
2-1. &4 =g 335,000,000 366,431,196
2-2. A gl 300,000,000 23,321,635
2-3. 7|Et 48,000,000 841,000
3. 2183 100,000,000 101,598,169 102%
3-1. 219 U 223 100,000,000 101,598,169
4. AtH| 282,000,000 846,891,305 300%
4-1. X| /2 1+3] 3|H| /AL 251,000,000 845,068,305 2471 AL X[ <HH1>
4-2. TAEA|Z} 10,000,000 1,163,000
4-3.%t35 58 1,000,000 660,000
4-4. 7|E} 20,000,000 -
5. HXH| 40,000,000 32,143,334 80%
5-1. K| /210t EX 40,000,000 32,143,334
6. 29H| 424,130,000 324,045,905 76%
6-1. Q1744 250,000,000 124,858,833
6-2. 237 20,000,000 23,240,580
6-3. NE-S4-2H 7,000,000 2,832,350
6-4. AFRBHZ 7] M 10,000,000 5,301,090
6-5. ARE 8,000,000 249,500
6-6. 312 60,000,000 97,848,513 E7HM & 7| 3atE
6-7. &2 30,000,000 21,337,580
&S| AAE/MFHLE 6,435,000,
6-8. K= 39,130,000 48,377,459 K274 QF X H|-- 17,930,000,
st IA 2022 G20 M A 67H) 2,356,200
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0|

03. 2022 Ut EE 3|7 ofldt HA A

7. CHeIE™ 62,720,000 67,430,828 108%
7-1. 7|2t ks 4,000,000 4,500,000 7|2t 3|H| 2,000,0009/ 2H5 34| 2,500,0008
7-2. 9ets] 3,000,000 4,000,000 QI3t3| 34| 4,000,000
7-3. IUPAC 40,000,000 45,505,783
7-4. FACS 720,000 11,145,045
=TS 1ete| 2/H| 4000008,
0f d1tE 2|H| 400,000,
7-5. 7|€] 1 2,2 s
Bielbs »/000,000 280,000 7|2 Q1 olets| $|H| 1,000,0008,
DHHY 3|H| 480,000
8. S I OLE 71| 477,000,000 452,046,234 95%
8-1. sty Ch3] 67,000,000 66,330,255
8-2. 0|2.74g &n 170,000,000 191,321,045
8-3. FH|CH2 130,000,000 111,541,526
2022'4 O| X} HHeh(34,751¢9)
8-4. K= 10,000,000 2,371,223 '
EA OILIAIA £9I91ZAHIA(2,000,0002)
8-5. 2gmote FH|Z3 100,000,000 80,482,185
9. 89H| 50,000,000 5
9-1. AL ItH| 50,000,000 -
S| UMI|ZEAAZEE) IR} HME,
ax
10. 7| 2HE 17,000,000 40,586,640 239% ANDSHAATI| S HE
11. k7| o] ¥ 3 - -
12. 47| 2FH| 20,000,000 20,000,000
HAO|HE 38,841,000 11,081,120 BKCS 7HM Ated
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1Al $¢ - XIS $82023.9.30 i)

toi

3. 20224 E¥

Os+as (el
= ofj At AN H 2
20235 O - FYUE 3,961,343,445 3,897,711,064
3,810,543,445 3,815,090,844
1821475 2,964,521,935 2,967,854,276
Olgs [2zM7|12 677,572,198 680,670,085
(HEz & |3staMy|2 123,444,251 123,462,593
PR I e el am B S = 33,684,992 33,189,767
SAMRSHEINMT | 9,720,069 8,314,123
6.018t7| &3¢ 1,600,000 1,600,000| 218t 7| &3] 2 22 L 40E X|4H
20,000,000 4,500,000
713 ®Y 13508 UM7|F -
234712 14,000,000 ZA3|H| 1,400,000/19!
AR ENMIIZ 6,000,000 4,500,000| < 1>
130,800,000 78,120,220
1.3505/8tx 7| 2 115,000,000 61,344,291| A& O|X} Bt <HH 2>
o|xp22) 2347|183 12,000,000 16,641,255 "
33tad7|3 3,000,000 - "
43NS 47|13 800,000 - "
S5AMREEINM Y= 134,674 "

2) AAT 001 ZAIMZHE(RIZ: 202) 4 OIxt 3t

O x=+ (o)
s ofj Ab AN H
2023 08 - X[EE 3,961,343,445 3,897,711,064
HAHHS 2EM Y HES 93,740,000 6,443,090
7,240,000 6,443,090
1834712 4,800,000 3,859,660[ M€ 15.4%
LS 23073 1,850,000 2,562,700
(EEAP) 38aM7|1E 460,000 "
4318t ng47|3 130,000 "
SAFREZENMT|2 20,730 »
86,500,000 -
1.89|4H7|g 38,000,000
HES/ 2B3M713 42,000,000
= Rl =SS b= 6,000,000
4318t g47|2 500,000
SAMREZANMY|Z
Ztof 3,867,603,445 3,891,267,974
1832472 3,036,721,935 3,025,338,907
2.5M7|12 659,722,198 694,748,640
ol 3.8ey73 119,984,251 123,462,593
S |azstngAvIE 33,854,992 33,189,767
SAMRSHENMT|E 15,720,069 12,928,067
6.1t317| 23| 2t 1,600,000 1,600,000( k87| &3] 2 22 L 40F X[AH
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4. EEAIY 3 ¥ 2018 e 713 & 2023.9.30 &)

0O M o] & THlf [HH] 20234 &X

(49l )
72 “E B2
2022'4 O| g THoH 20234 A Y
A 870,870,799 910,093,283
J8E 40,476,278 41,227,310
seis MoK shetoldt 713 71,453,433 71,453,433
ooy St 7|g 39,718,543 68,956,499 | <dH1>

2 151,648,254 181,637,242
=2/ 1t 210,531,235 211,248,736
Nl 59,595,458 55,908,905
D2t 30,562,641 29,233,413
o it i 27|2t8H2 012 306,788,281 303,453,462
MR RIS o e 97,017,992 93,884,587
0| of%}stHE 1t 2 14,726,938 14,726,938
th/3 5% % - 20,000,000
27 719,222,545 728,456,041

(EE 1) 7[2RAE HY FA] AT Hotoh Mol Fof (7|2t HEY ofF - 21 F| 52/(21.10.14), 21 2Xt 0|At=](21.9.16))

(e 2)
¢ e
i = 2/} o3 =
719E mmf 40,476,278| 0| &2 O|Xt ASH M 136,690
O|R} £=¢ 887,722 7| 9E HZH|
J|E9E Tojci3E MY
24 41,364,000 27 136,690
ofj x| = 41,227,310
HOIH stetold 7|3 71,453,433 O|Xf ASM AHY S
O|R} ¢ AZ W eEAY XY
A 71,453,433 27 -
ofj x| = 71,453,433
storgsta A 7|3+ 39,718,543 0|22 AAH|(721) 2,100,000
HiZ = X OJEIZ 0|8 & 31,337,956
A 71,056,499 27 2,100,000
ofj x| = 68,956,499
o x| 3 g 181,637,242

* 7IERA HY 4TS HIIH KQ|(21 FA| £31(21.10.14), 21 2%t 0|AEI(21.9.16) 21Z)
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(EH2l: )
=9 X=
2= a4 H i a4
HeEelatetRta 36,262,193| O &2 O[R} AN M
O|Xt ¢ A3 O[H|
24 36,262,193 24 -
ol x| = 36,262,193
LM =22ty 43,484,525 O| &2 O|Rt ASA| |HZ
O|xt ¢ A3 O[H|
24 43,484,525 eyl -
ol x| = 43,484,525
Ay sy 49,099,629| O| &= O|Rf ASN JHE+
Xt +=¢ A3 O[H|
24 49,099,629 24 -
ol x| = 49,099,629
MIZE ey 50,571,806| O| €& O|Rt ASA |HZY 206,710
O|X} +=¢ 1,342,291 3 OfH| 1,000,000
24 51,914,097 A4 1,206,710
ol x| = 50,707,387
7|3 31,113,082| 0|22 O|Xt ASA |HZ 105,910
O|X} ¢ 687,830
24 31,800,912 24 105,910
ol x| 2 31,695,002
olx|3 #g 211,248,736
(3) M staH2 S| (e 2)
=9 NS
i a H 1 A= a9
g7 ols 59,595458| Ol €& O[At 25M AXE+ 239,080
Ol =2 1,552,527 RECACE] 5,000,000
A4 61,147,985 24 5,239,080
ol x| = 55,908,905
olx|3 g 55,908,905
(4) DEXIEtsHRLLS] (ere): 24)
=9 =
25 a H 1 2lis a%
RIS 30,562,641| O| &3 O|Xt 2SN HHAS 122,100
Ot +=¢ 792,872 SETlEA A 2,000,000
2H 31,355,513 24 2,122,100
of| x| 2 29,233,413
olx|3 g 29,233,413
o7|5)et0t5
(5) 1T712I'—| |_J-|'3| (Et2): )
+¢ al
2= a4 H i a4
EREE N 23,308,320| 0|22 O|Xt ASA |EE 76,070
O|X +=¢ 494,023 ZM 3 sty ARy 2,100,000
24 23,802,343 24 2,176,070
ol x| = 21,626,273
HaE stay 24,940,959| O| 2= O|Xt ASA |HT 81,400
Ixt =2 528,628 HYHE shad ARy 2,100,000
24 25,469,587 24 2,181,400
ol X3 23,288,187
stedt 1 217,763,016| O| &2 O|R}f AN JHE+
Xt ¢
St 2 40,775,986( O| &= O|RI ASN| LML
O|xt ¢
A4 258,539,002 24 -
ol x| 2 258,539,002
olx|3 g 303,453,462
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03. 2022HE Ubt- £ 3

(CHl: 2)
= X &
25 a H 1 BES a9
EHLTEE 37,182,538| O| ¥ & O|Xt ASA JHY 130,210
Ol +=¢ 845,594 HERT|3tE Ay da 2,000,000
24 38,028,132 24 2,130,210
ol x| = 35,897,922
dAIE =y 59,835,454| O| €& O|Rt ASA FHZ 209,550
O|X +=¢ 1,360,761 dAE =y 43 3,000,000
24 61,196,215 24 3,209,550
ol x| = 57,986,665
olx|3 g 93,884,587
(7) Qlotafatz S e 50
=2 X|E
= a4 H 1 i a4
R 14,726,938| O[22 O|R}p ASAN HEE+
O|Xp=¢
24 14,726,938 eyl -
ol x| = 14,726,938
ol x| = sig 14,726,938
(8) 7L/ S K|S o
(2 2)
=9 =
B =% H 1 s a4
golol= 20,000,000| A1++7§44(2023.02.15) O|Xf AEN XA
O|Xp=¢
24 20,000,000 e -
ol xl= 20,000,000
olxl= g 20,000,000
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5. X HE SHE (2023.9.30 i)

(T 2)
US| A| 591,201,622
ULLS|A 1. 3|H| X X|E BF 467,227,666

No. Azt S e Had HE AL o7 Tl /motg Y
1/201-000106-04-212 3H =2 8% 2007-01-11 - - - 157,792,783
2[201-000106-01-312 Aot X|E % 2009-01-19 . - - 50,996,490
3]201-000106-75-056 Lt A 2HH| o X| 2011-03-28 - - - 68,573,112
4/201-000106-01-508 20t3|8At 22| £ |2011-05-30 - - - 157,415,281
5(201-000106-01-725 o5 X3 22| 8% 1 [2018-06-28 - - - 18,720,000
6(201-000106-01-718 5 X3 #el 5% 2 [2018-06-28 - - - 7,500,000
7201-000106-01-935 5 X3 #e2l 8% 3 [2023-09-22 - - - 6,230,000
Uuks|A 2. S TotE 123,973,956

No. Azt e ESUE= ey HEd HE AL o7 Thol/"otgy
8[201-000106-01-223 L2 IotE el 2007-07-26 - - - 2,082,193
9|201-000106-04-479 =2 IotE el 2011-03-14 z c - 40,097,167
10{201-000106-21-043 SIotEEH|F 2022-05-27 |2023-08-08 |2+7| X{7}+L 2024-01-15 81,794,596
SEIA 4,071,305,216
SH3A 1. S3LHI|Z 3,025,338,907

No. AZH = HZELHE e Hs Y HE Al o7 Thol/HIta Y
1M|AE8Y oo AZAHS Y [SHa|UH 7| 2017-02-10 - -[2027-02-10 2,000,000,000
12[201-000106-21-009 EEE 2021-04-14 |2023-06-22 |2+7| {7+ |2024-06-22 50,000,000
13|82 0tet 7| S TN B eS| "Mt 'S TR |2022-12-27 - 300,000,000
14{201-000106-96-011 S| UM 7| mmf 2009-01-02 - - - 143,350,177
15/201-000106-21-010 Ste|L M| 5 2021-04-14 |2023-06-22 |2t7| Z{7tY |2024-06-22 300,000,000
16/201-000106-21-011 sha| et 7|2 (3tets| 22 53)[2021-09-29 - -[2023-10-14 50,000,000
17/201-000106-15-168 |9 7| F(HBEHOIXN ) [2023-04-13 - 2028-04-13 31,988,730
18/201-000106-21-045 st3|UMI|Z 2023-04-13 - 2024-04-13 150,000,000
Ed3|A 2. M2 694,748,640

No. HEH= HELHE e HEY HE Al o7 Thol/H g
19[201-000106-21-014 40713 2021-04-14 |2023-06-22 |2t7| X7+ |2024-06-22 250,000,000
20(201-000106-21-041 BM713 2022-04-26 [2023-06-22 |2t7| 7+ |2024-06-22 250,000,000
21/201-000106-96-018 ZA7|2 mmf 2016-03-08 - - - 194,748,640
EE3|A 3. 7|Et 7|2 169,580,427

No. AEHz A ZEHE HE Hs Y HE Al o7 Thol/Eotg Y
22|201-000106-21-022 stad7l3 2021-12-23 - -[2023-12-27 123,462,593
23|201-000106-21-038 Sstngd7|Z 2021-12-23 - -[2023-12-27 33,189,767
24(201-000106-96-019 ARSHHIYM7|Z mmf  |2019-12-18 - - - 12,928,067
SH3A 4. EE AH 712 181,637,242

No. HEH= HZEHE HE HsY HE Al 7| Thol /g ota Y
25/201-000106-96-006 7149% mmf 2008-02-04 - = - 41,227,310
26(201-000106-21-026 Holxststoly 7|3 2021-12-06 - -[2023-11-14 71,453,433
27((KBZ #)267-253-454-01 |SH2HH staat 7|2 2020-06-22 - - - 68,956,499

(1) sioby skt 7|3 7|24 HY T4 AT Hotol 12| FoH
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0

(el 2
=1t 2IE 713 % mmf 728,456,041
No. A xS e ESU = e Hsel HE AL o7 Tholl/m 7t
28|201-000106-21-039 S2|srete | e 22l stextah[2021-12-29 - -|2023-12-29 36,262,193
29(201-000106-21-040 SolstetE s (AT S2lareta)[2021-12-29 - -|2023-12-29 43,484,525
30{201-000106-21-023 223kt 013)(2 Yta4[2021-12-29 - -|2023-12-29 49,099,629
31{201-000106-21-024 223kt 03| (A3 X a4)[2021-05-21 [2023-06-21 (27| A7+ [2024-06-21 50,707,387
32/201-000106-21-030 = 2|3t 1t g 2021-03-17 |2022-03-23 |2t7| X7+ |2024-05-12 31,695,002
33{201-000106-21-042 Wk =] 2022-04-26 [2023-06-21 -|2024-06-21 55,908,905
34(201-000106-21-025 RSN oIl 2021-05-21 [2022-05-23 |2t7| "7+ [2024-06-07 29,233,413
35/201-000106-21-033 Q715FHE D3| (M 8|34 [2021-03-17  [2022-03-23 (27| ZH7HY [2024-04-13 21,626,273
36/201-000106-21-021 F7|etet 2 sl staa |2021-12-29 - -|2023-12-29 217,763,016
37(201-000106-21-034 7|8t ats| (M A E e 4H[2021-03-17  [2022-03-23 [2H7] X7 [2024-04-13 23,288,187
38(201-000106-21-029 Q7|3 E g st Ak 2021-12-29 - -12023-12-29 40,775,986
39[201-000106-21-035 27|35t 1tg)| 2021-04-02 [2022-04-05 |2t7| *Y7+Q [2024-04-13 35,897,922
40(201-000106-21-036 27|kt 03| (A AIB S e 4)[2021-04-02  [2022-04-05 [BH7| ZH7HY [2024-04-13 57,986,665
41(201-000106-21-019 oottt & 1ta| 2021-12-29 - -12023-12-29 14,726,938
42]201-000106-21-044 i/ 8=x5 2023-02-15 (Al JHE [2024-02-15 20,000,000
7|Ef - q 22| X XY EE A2 5 99,751,462
No. A EH= S e HE Y HE Al o7 THol/ a3
43(201-000106-01-604 2mote M=F 2013-01-09 - . = =
44(201-000106-01-522 7| Mg 2011-10-28 : - - .
45(201-000106-04-486 M2 2| 2011-03-16 - - . 24,102,489
46(201-000106-94-017 Z @ fol g5 AF 2011-06-10 - - - 75,648,622
47]201-000106-04-568 7|0ty 2| 2012-01-06 - - - -
48(169-169994-13-101 22|28 AN AHe{E 1998-04-03 - - = e
49(201-000106-63-001 712 ol S4EE 2009-02-20 . 2 2 -
50|650-007957-903 Qlated Kep 9|3t 43 |2010-11-17 - . . s
51]/014522-01-000549 SHF AEANEE S)  |2006-03-22 - - - 350
52|100-021-955164 Metes AN Hej8  [2008-02-05 - . - 1
53|468-20-019825 Mo AN Helg 1996-08-06 - . 2 s
5. 7|2%H4F HotH
EL e 22 Bt
2023.03.31 7|& |KBZH WHz|olzZal HItol 40000 12,570 502,800,000
2023.04.30 7|& |KBSH M2 Qlza} FItH 40000 12,430 | 497,200,000
2023.0531 7|F |KBZH Wy z|olZat Il 40000 13,220 528,800,000
2023.06.30 7|& (KBS M W=t HItH 40000 12,800 512,000,000
2023.07.31 7|& |KBEH YW |Ql=Z2t HItH 40000 12,270 490,800,000
2023.09.30 7|E |KBZH MHz2|QlzZa} HIHH 40000 12,210 488,400,000

2023. 12 cHEMwORLD 115



132" General Meeting

&35 Ha M

M= M, JHE

1. R7I=t=etEatE] ME 718

(19833 42 8 MH, 1994 108 14 707, 1996'F 58 24 JH7F, 19993 10 15 7§, 2001 102 19 707, 2003 12 24 74, 2011 48 7Y 4,
2017 9F 229 JHY, 2022 9 23 707, 20233 32 24 JHH, 2023 9 15¢ JHF]

a M
A2 2I™olA SEAFE siiM 2/J0l Eh

2
oL
I
]
lo
40
N
30
(u]

(4) 27|12t2|7} 2HIE 4ot

>
o
B
foi
Y
1o
um
foi

10

12101 F2, TEEHE HAISI0 FRX} aite9|

HI3=(218) thetetets| Feld 72l 27128 20 T

B2 HEIME 2o MESeEM 2

=
=
S Y V(2 SHIE HRSHX| foH SEXtAE

(2h) FEX7E 221 0l B2, ZITHSHEXF gME,

HIA(FY) 2 2l= tigretets 27|se2ns|0lsks £7 2222t

H2E(=H) 2 2l= F7|315te| stad ol ojHtX|st 213 Ato]Q]

S5t

B Qs AR 271 1l E1200] B AfZH0| Tt 7IIS st

o

S wztsic
4) thEteIalsl S5 U JIEk URSIIA ZolE AMES thEtset
&l5o| ol of Mastc
(5) (271515t AADS WHsH0 27|=0tE| BSS Bustn, 2K
AL, B atsl A4 A OlU 52 LRI
HI7Z(QU) 271208l 19 513, o7t 3ol R&l & ZANE o

YUXE YEICh FEXUL Qs 8%, 2RI 12! o
=

SHAIS FHEID MISER QRIS I
(0f) RS S[20I7LE M7 SR BIIRIZS P A M
D WAHHES 2 ot
(3) B2 HalFE U NS R
(4) BT 2 5|2 ESIT HPS S, AN SWH sn
HE2 93 BAMOR TR YUSS FEL SHOIS
Rlze 4 otk

i)
ol
>~

tetS xzlett,

12 120l AIRKShAM

=t
() 2 U8 T YH2 2TARSI GAZ f1H0| Bt
(2) 23¢IHs2 EE2 B 20| Z=Lt
(3) 2SHEY2 2FLE2| FHo=Z o7 Fo| FT=| flE2
MYe ATk
(4) =M= /3ol Y7|= 2H0|H, AUt 4 gich
(6) 2= FUIEn=Rel 2F Tt Xh2 A BTt
(6) 2F¢IHs= tHetatEtalol R7I2aE|2 2|25k ofzie
ArgtE dlelstm XHZ St
Oh 245+ ==X FH
(L) cHEt=tets] &3 AL =
(C}) chetetels| shades| Soll Jixs= HZXIYgel =2t 24
(2) 7IEt =¥l ol=5t= Al

=
YHo| 7Hy 48t 1210l Al “LAIF sEY"E 03
2) =ExMoiAIE Suliet Bads S0EIT)
(8) A=, E5l, 483 o 5= YAt HigeRz sitt
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05. 2024-2025 UH, ArgdA

212 10058 ZHISHs thEtsiets|
« SlSIRE| PH N AR ES TG 51539 JAIE MAME 7|15
. CHBHSIEHS] 100H2] HAIS ZH|
7IEF At 1) B8 2 stawEs YH(AY, 108)
« &7 &3|: £¥ SCC, 20243 48 2424~26¢
« 27| £3]: 17 EXCO, 20244 10¥ 16Y~18L
2) Atdx| Fab AstA MEX|Y I3
3) HE 10092 ZH|5t= 7|52 &=H| A&
4) tfstststs| EH|0|X] 7HH
5) stst5| 3|9 ME Hhd: stst o1 E2F 221015t
6) stst CEstet 2Hsh ofst 2 ME Tk
OlAF, ZEAL 28 Moi(42) 27| H2(A2) 27|
ol () 2023-2027(54, B | AMTI(MS) 2021-2025(5, FU3[E)
P75/t 2025-2029(5) Z uE=) 2022-2025(413)
AyeHASH) 2022-2025(44) ZX[ZHAET2H) 2024-2027(4H)
LG TH(dEh) 2024-2027(4'H) ESTUMZL) 2022-2025(4\4)
o | ZNB(REl) 2024-2027(4) Az (AH) 2022-2025(41)
(202 | ojzpz(s=0H) 2022-2025(414) TAS(HXH) 2024-2027(4:3)
JEo|(Z-#Adh) 2022-2025(44) SIEA(SEHLH) 2024-2027(4H)
etI(MZLTH) 2024-2025(24) SM(T) 2024-2025(2)
AEE(SHATH) 2024-2025(24) ZHE(MZ) 2024-2025(2)
0| &(3tste) 2024-2025(24) Aol(=elch) 2024-2025(2)
ZAK22D) | OIBIS(KAIST) 2024-2025(2) UBMMESIBLY) | 2024-2025(2)
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05. 2024-2025 Y&, Ar7IEl/06. 2024H At - EF 3[A oAt

2024'A Lt - EE 2|A of| it

1. 20244 Yut3|A| ¢ - XIS of|4K(2H)(2023.7.31 &)

020234 CHH| 20244 HtE]A| ¢g=x|§ Oil&k (H9]: )
TE 20234 of &t 20244 of At et
+¢ 2,484,691,000 2,727,320,000 [, 1>5 14 thbl 9.7% =7}

XE 2,484,691,000 2,727,320,000
08
s 2023 Of| &t 20244 of| At H| 1
20231/2024'3 O A - U5 2,484,691,000 [ 2,727,320,000
. 34| 248,500,000 255,800,000
1-1. ZA%|9 14,000,000 14,000,000 | 7|5 M=
1-2. §3|¢ 66,500,000 70,000,000
1-3. 13| 1,000,000 2,000,000
1-4. sHd 3| Y 143,000,000 150,000,000
1-5. B3| @ 15,000,000 11,000,000
1-6. S22 ¥ 5,000,000 5,000,000
1-7. O|AtZ|H]| 4,000,000 3,800,000 [19¢9!
. TS| 4,550,000 2,520,000 |
2-1. B3 1,500,000 1,200,000 [T=2 30,0008
2-2. J3|d 1,500,000 900,000 [T=2 30,0008
2-3. 1S3 300,000 270,000 [T=2 30,0008
2-4. T3 450,000 150,000 |*=& 15,000¢
2-5. 81915 800,000 =
A=z 112,000,000 40,000,000
3-1. BKCS 100,000,000 30,000,000
3-2. JKCS 12,000,000 10,000,000
. Sharl3] F7H| 330,000,000 450,000,000
4-1. =7 3 165,000,000 250,000,000 | 83| ¢, Z4I3|Q, SHl3| R, 1S3 &IHH|
4-2. FH i3 165,000,000 200,000,000 | 83| {, S4I3| R, SHl3| R, 1S3 &IHH|
5. 20 9 7|7|1HA| 600,000,000 500,000,000
5-1. 31= 380,000,000 350,000,000 |7| A BHxH =3t
5-2. 7|71 A 220,000,000 150,000,000
. QUM U HAFX| | 11,000,000 16,000,000
6-1. A= Wxj 8,000,000 7,000,000 |etztstAS mxy
6-2. 7|EF Ty 3,000,000 9,000,000 [S & I[OtE MY
.23 165,000,000 75,000,000
St 9
7-1. 2t8 X3 60,000,000 20,000,000 _;;;: glo%%(,)gxgoil%
7-2. 9 7|82 20,000,000 5,000,000
I 5 MAE=i3] 20,000,000
7-3. Hete A1 85,000,000 50,000,000 |XIXFA| 25,000,000
O|Ef MM 7| AFRIS| 5,000,000
7-4. 7|E} 7|2 X |
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132" General Meeting

&35 Ha M

Ao0ld
O g%

8. 2R IOt 7H% 532,000,000 480,000,000
8-1. 3t U] ME= 130,000,000 120,000,000 [Of &4
250,000-¥/350,0008/1¢2!
8-2. |2 7{2sn YuHyR 75,000,000 50,000,000 ((mH]|, 7|2t X}5),
75,0009 /1 Q1 (&AL Mt HEHB)
8-3. oMt X|EF 220,000,000 200,000,000 |Of| &4
8-4.7|1%8 2= 15,000,000 20,000,000 |LG 35t
8-5. 22 IOt FH|F 92,000,000 90,000,000 [2023H0fA O &
9. 7|} ¢ 233,300,000 681,000,000
9-1. X| /2 1t%| 2|H|/AAtH| 200,000,000 600,000,000 |Y& =2 SH|
9-2. O|A +=¢ 300,000 40,000,000
9-3. 7|9 & &oj 3,000,000 1,000,000 (7|3 ®E
9-4. T+¢ 30,000,000 40,000,000 |2 € E|(BKCS, AJOC, CAJ §)
10. &< atH| 50,000,000 50,000,000
10-1. S IbA| 50,000,000 50,000,000
10-2. At ate|= ¢ -
1.7]3 ®Y 126,500,000 127,000,000
ST LERA AlEE H
Sholed 7|zl LA X| 23 80,000,000
(341 42,000,0008 + 3|2 38,000,000€)
1-1.713 M= 126,500,000 127,000,000 |&t&< &3 6,000,000,
§|'6—-!'DL“IOT0 A2 1,000,000
Mol stetoly Ag 9 A+°* 10,000,000
SHOFX Sk AF AR 20 000 0002
12. 0|2 71,841,000 50,000,000
12-1. MEE Ao Z 71,841,000 50,000,000 |HA|O| &S 50,000,000 (BKCS)
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06. 2024 gt -

D Xi=% (9l 2))
=) 2023 of &t 2024 Of At H| 1
2023'3/2024'3 Of| &t - X|EH 2,484,691,000 | 2,727,320,000
1. ZHlH| 290,000,000 218,000,000
[ 1-1. BKCS 110,000,000 48,000,000 [=EX2[H|
1-2. BFStM| A 160,000,000 150,000,000 ({12, £, &
1-3. JKCS 20,000,000 20,000,000 |ET, L&, =X 24|
2. YAH| 683,000,000 600,000,000
2-1. &4 sh=r3| 335,000,000 300,000,000
2-2. FA ster3] 300,000,000 250,000,000
2-3. 7|E} 48,000,000 50,000,000
3. 93 100,000,000 90,000,000
3-1. 39| U 229 100,000,000 90,000,000
4. At 282,000,000 533,600,000
| 4-1. K|S/ 03] 3|/ 251,000,000 517,000,000 |
4-2. IAE{-A|S} 10,000,000 10,000,000
4-3 %3 26 1,000,000 1,000,000
4-4. 7|E} 20,000,000 5,600,000
5. B XH| 40,000,000 60,000,000
51, X|5/2 013 BX 40,000,000 60,000,000 |X| 5 Zotst WAL U Ab/BIEEI| X|5 B TH]
52 97 EX - - | YetetetAE mAf Ay
5-3. FM 7|2 atH| = -
6. 2gH| 424,130,000 507,500,000
6-1. Q14| 250,000,000 337,000,000 |AHR= 2@ S0 X E|F] g
6-2. HE R 20,000,000 27,500,000 [ &-AKH-HZ-ZCUAF
6-3. n&-S4-2H 7,000,000 7,000,000 (M=t £7, FXI, 2, B, S7|, 7|Et
6-4. AL SHEIN M 10,000,000 5,000,000 [AFRZH, OA 717| 7 4-0H, &4 74
6-5. 2R E 8,000,000 1,000,000 (AtREE, AZE &
6-6. 31t= 60,000,000 60,000,000 [HQIA|, E7tM|, BHSIM, BAEH &
6-7. =8 30,000,000 25,000,000 (874 7tE 7tY, X2 =8 &
6-8. TX|E 39,130,000 45,000,000 Ezﬂfz%,yéogozlos%;ﬁ delTre R E=s
7. CHRIEH 62,720,000 68,220,000
7-1. 7|2ty at5 4,000,000 4,500,000 |et=1tE, 7|0t AH3lH|
7-2. A& 3,000,000 3,000,000 |et=2tetetEdsta|dsta| HalH|
7-3. IUPAC 40,000,000 55,000,000 |S13|H|, IUPAC &4 ZAH|(2iE F7))
7-4. FACS 720,000 720,000 (H3H|, ACC &4 AH|E F7))
shastathH| B et s], sta ety ot e X HEU AR
7-5. 7|E} 15,000,000 5,000,000 (2|, St=0d0tat7| SN EAets| AHeld| S 7|EF 3 H|
g &4 ZH|
8. 2L OotE 1] 477,000,000 531,000,000
8-1. 584 iz 67,000,000 97,000,000
8-2. 0|72 st 170,000,000 200,000,000 |&H4 M U =&
8-3. ZH|CH3 130,000,000 120,000,000 |88 Mt U =&, IH|CH| &7t
8-4. X &= 10,000,000 14,000,000
8-5. 22 motE FH|Z 100,000,000 100,000,000 i_féfﬁgg PISEESPS S, 202 RS
9. 8%H| 50,000,000 50,000,000
9-1. L ItH| 50,000,000 50,000,000
10. 71285 17,000,000 54,000,000 gigévla(e*g%%ﬁaz@) O|Rt ME, AtREHEIH M 7|
11. X}7| O|EZ - -
12. X7| 2FH| 20,000,000 -
A0S 38,841,000 15,000,000 |BKCS 7H41 A+QS

S4 3|7 ofldt
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132" General Meeting

&35 Ha M

2. EE3A ¢ - XIS of|2K(QH) (2023.7.31 FixH)
O 4%
e 20234 O At 20244 of At H 1
20213/2022' Of| A - = 3,961,343,445 3,931,090,844
3,810,543,445 3,815,090,844
1310|4875 2,964,521,935 2,967,854,276
olda [23M712 677,572,198 680,670,085
(HEz I [38a47|2 123,444,251 123,462,593
Thoy  l4ststngar|2 33,684,992 33,189,767
SAMREEINMY | 9,720,069 8,314,123
6.10t5H 7| &2 1,600,000 1,600,000 2HU 408 X &4A
20,000,000 20,000,000
J12 Mol 1.83|UMo|g - - _
2B4M7|13 14,000,000 14,000,000 S A3
SALRSHENMTIE 6,000,000 6,000,000
130,800,000 96,000,000
1.3 47| 5 115,000,000 74,000,000( 0| Z 0| AH et HAF
O|Rt=g [2.BA7|F 12,000,000 17,000,000
32 3,000,000 4,000,000
4315t NS4 7|3 800,000 1,000,000
O XS5
i 20234 Of At 2024 Of At H
2021'd/2022'3 Of At - =QIE 3,961,343,445 3,931,090,844
HHYS ASM X HES 93,740,000 94,350,000
7,240,000 7,350,000
1312|4873 4,800,000 4,000,000| M8 15.4% (S120|Xt =3
25M  [2BA4712 1,850,000 2,600,000 "
(REEP) 334713 460,000 600,000 "
4315 uS47|5 130,000 150,000 "
S5AMR 2RI M 7|F
86,500,000 87,000,000
13152 M 7|2 38,000,000 38,000,000( &3] x|
HES/ 234713 42,000,000 42,000,000 L3 A x| &
toig  [33&d73 | 6,000,000 6,000,000[3t =4 &5
4315t 47|3 500,000 1,000,000|2tst i 4 &5
S5AR SN M 7|F - -
Zholf 3,867,603,445 3,836,740,844
1312|4875 3,036,721,935 2,999,854,276
2EM7|Z 659,722,198 667,070,085
Aoy 3EEd7IZ 119,984,251 120,862,593
4315 0475 33,854,992 33,039,767
SAMREENMY|IE 15,720,069 14,314,123
6.1t8H7| 3| 1,600,000 1,600,000 20 U 408 XMH
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