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M% Az SHoR i 8 Bas 1A 49 FU7NR o Foizl g
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AT 2

YE-7}R ¢l (Nido—carborane) 15 ¥ &3l dAx =Y @9, A7 YE-7FH g2l (Nido—carborane) L&
2RE Fodd AXE FEshe AR A whg 2 A7) dA By 99k A7) Az d4E 99 E ddse
Sol24d B4 42 A4V 24
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A Aol glojA, 7] FolA 22 HESFEAEE(NBu), HIESANLEFEE(NEt,), HESME G s

g2l 19] AP F AR JoiAl, 7] Rl G4, "2 7] (methyl group), Z=23
7](1sopropy1 group) —‘?*%ﬂ(’sobutyl group) 2 #d 7] (phenyl group)®E o]Fojx 1FoRFE Melm 3k}
S x3stal, AV Ree 4, WEr] ¥ ZE4V|R o]Fo3] aFozRy MYd shuE 233 4 Q).

4 Aol lolA, 7] sheka 29 AAF Y Asel olA, 7] R27F 29 A, 37] R1E "ag 2 )
A 8o VIS 2T 4 QlaL, Y] R2E w1 UK 39 VIR A, 7] RIZ A, B 1A
8o &7 B ' 6 WA 209] obdV|E o] FojR TFoRH Aud uE x§T 5 o

L
=

2 oahgo] Adgsg Ass YE-7R <A (nido—carborane)S AE TUZ L3
YE-7FR 3l (nido-carborane) 2] 2|37 9/EE= ddd FFA9 237]
Gt kR ESAER 4 F2E M =S ¥ 9a, 1

T (triplet) ol|A =l & vl QA AASHE AL 71esiA & 4 .

=
-3]dE Fol 24 % nidoml 3H8HE B nido-m2 3t¥HEe] A 725 yEhth

18 X
% 2a WA = 2c= nido-ml WA nido-md 2 nido-pl WA nidopd SFFEEZ )3t IV vis T ~HAEH 2
PL ~HEHS YERTE.

% 3a WA = 3dE nido-ml WA nidomd 3}gHEEo] theh 24 gl= THF, 4+
1 PL 4] ¥ (transient PL decay) ZL#jZEo|t},

1‘)

S THF 2 PMMA ZE ol

A EHE £7H4
% 4a WA = 4di nido-pl WA nido-p4 IHFEEC] thsh A4 §le THF, A4 $hf THF 2 PMMA ZE Wl

A EA-E =7+8 el PL 4 H (transient PL decay) LT Eo|t},

% 5% nidom3 @ nidom2 =] thsk A Qe THF 2 PMMA ZE oA A9 &3 PL 4
(transient PL decay) Z@|ZEo|t},

= 62 X4 4e Fa) 249 nidoms ) 44
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23
o

% 7€ nido-m5 WA nido-m8 FHFEEo] Wt WV vis S5 ~HEH 9 pL ~HEHS YeR),
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82 PIMA EE 9 nido-mb 3}3E9 PL ~AHEZH A
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02
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%= 9% nido-m6 3= thek PMMA ZE oA 4% <=7+4<l PL 45 (transient PL decay) ZL#j3Zo|t}.

_7_



ol

A

10-2020-0052237

ol

=

=

H

)
=)

%=7+4 <9l PL 4% (transient PL decay) L

2El

=
=

THF &l ol A

1

gud

ke]

P A g

[ 54

k],

st7] 9

nido-m5 &0 o
o

KR
.

10

wigs 44

ju
-

[0027]

op o F oW ok B o G N oo 5 o LU
Pldw s o T My BT %Mm: wm,@
U TH o - i 7 o op = ooy
PREAy w<H wres PTEF i men
T/ w o CIET T T oo putl DSOS oF N = jayd N X
¥ = do W A o o . Hoo o %Nroﬂ._ﬂ o " AR
WE g ol T I g il RN
o o= N = e ) N o o~ CY oy T3 W ol et ~
LT ES =l - B > N ' Wowo oy ~) %o do
iy pooE 2 B %o o o=
- o o T do Wy o T e AR
RS N o BT o T K@D e o
M a0 ay 2y B o J= 3 = Wy
=) _i — o TV ol ~ e o~ o ‘% Lt = o
. ﬂu.m ,El N .Q ,WE .Q e} HT SO ﬁi X o J— 1: ] N ,mW N
T o B R N A DR F G T E
oo e B i oo s 0 o gy WO T
or _ ﬂu N ~ %o _— .Q . MI.H ol - HT_ EE ol
A LI L A - R
TR = T o el IO N i w0
R T o| LTy o R
Moo X oo o= = AT o X 2o T oy
o oF B < <q N - £ ol T = I e M ~ w-
HO AJ o - I CEESNy = S o calioy b7 oo ™
BN T Fad DoEaR iy R A
_wFy O Xid  TEH Ty Togx SO T o o
=l h R o ComWre oo B S = g g T
o %o ? W " o =¥y -~ B T c ~
fAﬂ —— T AT q ‘WL Et ﬂ o S.L ,wﬂ ~o N o L._v ﬂ 1 V
LoAAH.t _ — mﬂLt T o K ﬂﬁﬂlu ;onmo)A
X o = — Mo o o o ol ol — R o L
_ o ap do N B LR SR =N — 8 A
o B E J- ~3 H o T 3 e s = T oF o AR X° N 5
wﬁ G Ire _ o m . m W ‘M| T 39 % ) py ol o o . 2 %
™ To a7 [ -
Wy L gk TRT (x odks P T O gm g8k
L@ - p e o 0%y = ~ M T o &H X W o Mo i ly A_w Mu
— —_— —_— =
Y 1ﬂrr ali] mw d X AT nos e N T = o { DR
S 3w N WA T~ <o H I . oL ST
T o ~<E o W < < Jo o Hom = X T oy g MO T =
° LTk 0 S mo oy o N A o X o o’
T T . PR CETTNN o g by o T
TooF - ool E e Xy H 3
) K a H ﬂﬂ o X I N ‘w —_ EL ~o Wi — EE H._ —
By 2 L T R A = o % WL g
oy w2 AT T L K g E Rl o+ —F 0w
- R 2 do R e R Sy o T s I T L
g T o X oo " ° " R o " do 3 R %0 il
T oy T e w2 X 0 W H = B B & o0 M TSN
W w2 K ey ) X N
TRNE o mewT Yol T Vg B _pa s T Eey
W M ! g %o K N2 T
— K 9o . — ) o ey M ) ElEny me ™ I o o 9 T
X o = o) o = B o T T R R R
DT g W T B o X o oor P e O Ty ) < R ~ =
A m B B = o o= RSO A - N < BN TR\
o B - it M ao o S ey = ° o o & T KD %o
FEE Ty T, N B oW T ow BT Wy,
EH e b, P ST Fan iy  TwEsL s by
TR G RN wreh <mo PE oW R SO ==
= oy BX % SO+ ™ T N w oo = 20 I = R R 3
WEBB B U T W T gy BT T W Foow O ww
HEERPT o =T TT T T X T THT S B T TR
A ET N ml T LT N X S % O o 7
G+ BTT T Ews o2 a #Eh 8 f wrld g
K B ; o 3 o % I =
D EET Sk B, BETW ¥ e F B T L W
M FE TR TR B OK OWNERN T T E S I A SIS SN A LT 1 N
& = 5 = o 3 a
N N o o on on o
(=] S (=] =] =] (=] (=]
=2 =2 =2 =2 =2 =2 =)

El

3]

of

=

6 WA 209 o

AddAl

olsh ol 47] A& AE WSSt 4] Ur-shuel gl A

p

WEl delsh A7) YE-rhedel s

[SSIP3)
]

% gtk

471 3ok 1o vpephd miep o], A7) Ak
]

)
A2 vlEH(meta) Xl A3t

[0036]
[0037]



[0038]

[0039]

[0040]

[0041]
[0042]

[0043]
[0044]

[0045]
[0046]

[0047]
[0048]

ZIHSd 10-2020-0052237

A aFe i A= dEH(meta) ARl AFH AF, A FE2 AA N g 2 HAxUIA AFAlA
(electronic conjugation)dl] ¢J&] 7] UE-7tR &<l 1529 HOMO(highest occupied molecular orbital)e} AF
71 Az AAE @99 LUMO(lowest unoccupied molecular orbital) Ate]le] ¥7+d EE A1 4=
3 AR A7 AR QAY @9 A7) HE-gtEY R 2F] e 9ol A¥E AR e Ad¥F 5
oh;}.

A AAedd JojA, 7] YE-FFEEQ] 27 giel ZARE Al XE7(RDE 9A &3 (steric effect) &
T A7 AAYEF g dA Fx, dF5 59, vEY Z=(torsion angle)o] FIS v £ Ju, 1A
I A7) AAEF AR AAFF SAo FFE A Y AAAE, A7 AL XBTIRDE A, H
€ 7] (methyl group), X~ =Z7](isopropyl group), ¥-&7|(isobutyl group), ¥1'97](phenyl group) &2 Z5-E
18E sty 4 a, ¥t AE Al 2
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A7 SAE B9t 37 B4 2-1 A 23 B9 RE FH 48718 ZIT 5 Ak,

d Aol oA, 7] A2 XZ7|(R2)= 7] WA GAH @99 43 fAE Ve A Add 15
o] det(para) A AFE 4 A1, 7] A2 XF7(R2) FGAl GA & (steric effect)E &3l 7] A4
PG Az A FF Ao &S v F Qlvh. A AAGR, A7) A2 AETIR)E T4, WEr], Z2
47] so2HE Add ud 4 Q.

A7) kol EHE A7 UZ-7tH 2 (Nido-carborane) 152 43S FAIANZ 4 Avhd 5EH3| A3
A i, FolA dldE, dol® 94 & XFY F Juh. dE Y, V] ol 242 HEHY
2B H(NBy), HEZINLSRENEL), HEHHELEEFNey), ZHK) TozZFEH A9E s oS X
a4 ik

2 o] e AN F %, 37 53
21 304 A = AT AR 4YH s UER X = A7) ol BHS vEhdTh. A dxk o4
B 9= A7 Az =Y b9l UE-7lE 9l (Nido—carborane) ZLEOCZHE Fojd AXES 88 ¢ 1,
A7) ol L A7) UE-FtRER] 1w 45 S3AE 5 o

A

® Ry

X
271 3Feka] 3o QoA Al X 7] RIS £, A oF 1 WA 89 &V, B4 oF 6 WA 209 o™
7] SoREH Aud A 4 da, A2 X3V R2E FA, Bag oF 1 X 39 &) ToRFEH A=
H e 5 2
F71 shsha] 3o yERd wkel o] AV dzk dAlE ©9et 3] UE-FHRFRD a5 dAdd Iael sl
A2 g (para) X4 AFE 5 Ar). ol9F Feo] Y] AL AdAEH T9et V] UE-ZLEE] aFe] #Hid
A 2ol disl A= el (para) $1XA AFE A, oA AWt e 19 AAYPF As vlE] diH
o7 ¥ Ba x AAC 93k AA7]H AFAe) A (electronic conjugation)ol] 9 Ar] E-7tE Sl 1

5 HOMO(highest occupied molecular orbital)®t 7] AxF JAEH @92 LUMO(lowest unoccupied
molecular orbital) Alele] F3HA £ A= wHov, A7 UE-7tRHd 159 w2k A%d Al x37]
(R1) 2 7] A= A4E @9e 43 AAE 7Ieo2 7] #dAddll 159 wWEk(neta) Xl A€ A2 A
371 (R2)ell o8k JA EF(steric effect)E &3 ¥5d AA FF 545 vebd F Aot

A Aol glolA, 7] A2 AZ7(R2)7F 4% A5, 7] Al XF7](RD)E Ba
S X g vk, o] A, A7) Al AFIIRD N g =& A Foll &= Qs
52 9 AAd¥EF 5A4S veEd .

RoNA, 7] A2 AR7](R2)7F &4 oF 1 WA 39 47|91 A5,
1 ulx 89 &7, ' oF 6 WA 209 ofdy] To= x
171 A1 X271 (R 7] A2 X 37](R2)ol g =& YA
g ATt

2 o] AAd¥EF AsE Y=-IFE e (nido-carborane) S A= ZUR H&3 Hxo XAF AHEA,
QE—?'}EEH‘_(nldo—carborane)ﬂ A 317] E"]/“i Hdal GFA X3A7|E Fl AR BY G A AA4H
Go7 Aew EQAER B 725 VM ARES @ 5 da, 2 A3 7] A5 (singlet) ¥ o7] 4
F&(triplet) oA zfol & wl-g- 5 ’5_171]0}% < 7FsskA & ¢ .
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woare] Axde] W AAFY ARE FAE BAY SUE BAS TIGE BFA, 37 =UE B
Az AgE 5 g
o5t ¥ wrie] thebat AAe] @ o5l g AWelS YAk, thi, 7] AAAEE W AP AR A4

] = R
Hefoll Edgk Ao =A, 2w HTt s7] AAldel ddE = AL ol
<nido-ml WA| nido-m4 % nido-pl WA nino-p4 3}FEE2 TA>

[RE-g-2) 1]

ﬁcloso«compoundb <nido-compound>

aﬁf}f_ S \\_ _/—<
=G, M 1 "‘??" —

- *-\<=\_ unE_ TNE N

R P\ 7 T Y

/X @® _h\

— BUJN '\._\ . r‘.)

\
meta-position para—possti on rrela-position para-position
R=H (closo-m1) R=H (closo-p1) R =H (nido-m1) R=H (nido-p1)

Me (closo-m2) Me (closo-p2) Me (nido-m2) Me (nide-p2)
Pr (closo-m3) 'Pr (¢closo-p3) 'Pr (nido-m3) Pr (nide-p3)
Ph (closo-m4) Ph (closo-p4d) Ph (nido-m4) Ph (nido-p4)

<closo-3}gtEE2] $HA

\2

FTA9] closorml FEA JIEHS T BAd AFH FAE Me, [-Pr, PhE X3 o=ZH closo-m2,
closo-m3, closo-m4 3}=S zHzF AT,

a3 FA 9 closo-pl BHHEAA FtREA F w@ad AdE F42E Me, [-Pr, Ph2 X330 =4 closop2,
closo-p3, closo-p4 3}&ES Z+7F sHAl 6%},

<nido-3}FEE2 TA>

<%= closo 3H3FE(0.15 mmol) T n-HEHHE ST HEZ 2 ¢ 2}o] = (BudNF)(0.75 mmol)S THF(20 mL)ol] &3l
A713, EFES 24N 75t BFAIFT. A2 W4 & SulE SIA7| L, JRES APaRviEady
& 33 Aslste w24 19 71AE nodo-3RHEES AdsISIH

[BudN]1[1-(Mes2B)-3-(8-H-7,8-nido-C2B9H10)C6H4 ] (nido-m1)

Yield = 85%. 1HNMR((CD3)2C0):&6 7.50 (s, 1H), 7.42 (dt, J = 7.2, 2.0 Hz, 1H), 7.17-7.09 (m, 2H), 6.81
(s, 4H), 3.5-1.5 (br, 9H, B-H), 3.43 (t, J = 8.4 Hz, 8H), 2.26 (s, 6H, Mes-CH3),2.17(s,1H,CCB-H), 1.97
(s, 12H, Mes*?*CH3),1.82(quin,J] = 7.4 Hz, 8H), 1.43 (sext, J = 7.4 Hz, 8H), 0.97 (t, J = 7.3 Hz, 12H),
-2.43 (br s, 1H, B-H-B). 13C NMR ((CD3)2C0): & 146.8, 145.3, 142.6, 141.3, 139.1, 135.4, 133.2, 131.7,
128.9, 127.8 (Ar-C), 59.4 (BudN), 24.4 (BudN), 23.7 (Mes—CH3), 21.2(Mes-CH3),20.3(Bud4N), 13.8
(Bu4N) (CB-C signals were not observed). 11BNMR((CD3)2C0): & 79.6 (br, 1B), -7.8 (1B), -9.2 (1B), -12.8
(1B), -16.6 (br, 4B), -32.9 (1B), -35.4 (1B). mp = 201 ° Anal. Caled  for
C42H73B10N:C,72.05;H,10.51;N,2.00.Found:C,71.70;H,10.76;N,2.05%.
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[Bu4N] [1-(Mes2B)-3-(8-Me-7,8-nido—C2B9H10)C6H4] (nido—m2)

Yield = 83%. Single crystals suitable for X-ray structural determination were obtained by slow
evaporation of a CH2C12/MeOHsolution. 1H NMR ((CD3)2C0): 6 7.51 (s, 1H), 7.43 (dt, J = 7.0, 2.0 Hz,
1H), 7.20-7.13 (m, 2H), 6.81 (s, 4H), 3.5-1.5 (br, 9H, B-H), 3.44 (t, J = 8.3 Hz, 8H), 2.27 (s, 6H,
Mes—-CH3),1.97(s,12H,Mes-CH3),1.83(quin,J = 7.6 Hz, 8H), 1.43 (sext, J = 7.4 Hz, 8H), 1.02 (s, 3H, CCB-
CH3),0.97(t,J = 7.3 Hz, 12H), -2.18 (br s, 1H, B-H-B). 13C NMR ((CD3)2C0): & 145.6, 144.2, 142.7,
141.3, 140.2, 139.2, 135.8, 134.0, 129.0, 127.6 (Ar-C), 59.3 (Bu4N),24.4(Bu4N),24.0(CCB-CH3), 23.6
(Mes—CH3), 21.2 (Mes-CH3), 20.3 (Bu4N),13.9(BudN)(CB-C signals were not observed). 11B NMR ((CD3)2C
0):8 78.1 (br, 1B), -7.9 (2B), -11.0 (1B), -15.7 (1B), -17.8 (br, 3B), -33.1 (1B), -35.6 (1B). mp =
190° Anal. Calcd for C43H75B1ON: C, 72.32; H, 10.59; N, 1.96. Found: C, 72.16; H, 10.83, N, 2.01%.

[BudN]1[1-(Mes2B)-3-(8-iPr-7,8-nido-C2B9H10)C6H4] (nido—m3)

The reaction mixture was refluxed for 72 h. Yield = 60%. IHNMR((CD3)2C0,400.13MHz): &6 7.71 (s, 1H),
7.55-7.53 (m, 1H), 7.15 (d, J = 4.6 Hz, 2H), 6.80 (s, 4H), 3.5-1.5 (br, 9H, B-H), 3.44 (t, J = 8.5 Hz,
8, 2.26 (s, 6H, Mes—CH3),1.97(s,12H,Mes—-CH3),1.82(quin,J = 7.5 Hz, 8H), 1.43 (sext, J = 7.5 Hz, 8H),
1.17 (sept, J = 6.7 Hz, 1H), 0.98 (t, J = 7.3 Hz, 12H), 0.76 (d, J = 6.5 Hz, 3H), 0.71 (d, J = 6.9 Hz,
3H), -2.31 (br s, 1H, B-H-B). 13C NMR ((CD3)2CO): & 145.4, 143.2, 142.7, 142.0, 141.2, 139.1, 136.8,
134.0, 128.9, 127.3 (Ar-C), 59.3 (NBu4),31.1(isopropyl-C), 24.8 (isopropyl-C), 24.3 (NBu4),23.6(Mes-
CH3), 21.2 (Mes-CH3), 20.3 (NBu4),13.8(NBu4)(CB-C signals were not observed).11BNMR((CD3)2C0): & 78.9
(br, 1B), -8.7 (1B), -12.0 (1B), -16.1 (2B), -18.3 (3B), -33.5 (1B), -36.2 (1B). mp = 170 ° Anal.
Calcd for C45H79BI1ON: C, 72.82; H, 10.73; N, 1.89. Found: C, 72.86; H, 10.71; N, 1.86%.

[BudN]1[1-(Mes2B)-3-(8-Ph-7,8-nido—C2B9H10)C6H4] (nido-m4)

The reaction mixture was refluxed for 48 h. Yield = 81%. 1H NMR ((CD3)2C0): & 7.38 (s, 1H), 7.31-7.27
(m, 1H), 7.04 (dd, J = 7.9, 1.7 Hz, 2H), 6.92-6.87 (m, 2H), 6.83-6.79 (m, 3H), 6.78 (s, 4H), 3.5-1.5
(br, 9H, B-H), 3.44 (t, J = 8.3 Hz, 8H), 2.26 (s, 6H, Mes-CH3),1.87-1.77 (m, 20H, Mes-CH3 and NBu4),
1.43 (sext, J = 7.4 Hz, 8H), 0.97 (t, J = 7.3 Hz, 12H), -1.72 (br s, 1H, B-H-B). 13CNMR((CD3)2C0): §
144.8, 143.0, 142.8, 142.6, 141.5, 141.2, 138.8, 135.8, 133.5, 132.6, 128.7, 127.1, 127.0, 125.6 (Ar-
C), 59.3 (NBu4),24.3(NBu4),23.7(Mes—CH3), 21.2 (Mes-CH3), 20.3 (NBu4),13.8(NBu4)(CB-C signals were not
observed).11BNMR((CD3)2C0): & 78.7 (br, 1B), -8.2 (2B), -14.5 (1B), -16.6 (2B), -19.0 (2B), -33.2
(1B), -35.6 (1B). mp = 184 ° Anal. Calcd for
C48H77B10N:C,74.27;H,10.00;N,1.80.Found:C,73.88;H,10.10;N,1.82%.

[BudN]1[1-(Mes2B)-4-(8-H-7,8-nido-C2B9H10)C6H4 ] (nido-pl1)

Yield = 84%. 1HNMR((CD3)2C0): & 7.28-7.22 (m, 4H), 6.80 (s, 4H), 3.5-1.5 (br, 9H, B-H), 3.45 (t, J =
8.4 Hz, 8H), 2.34 (s, 1H, CCB-H), 2.26 (s, 6H, Mes-CH3),1.96(s,12H,Mes-CH3),1.83(quin,J = 7.4 Hz, 8H),
1.43 (sext, J = 7.4 Hz, 8H), 0.98 (t, J = 7.3 Hz, 12H), -2.39 (br s, 1H, B-H-B).13C NMR ((CD3)2C0): &
152.6, 142.6, 141.8, 141.1, 138.8, 136.7, 128,8. 126.5 (Ar-C), 59.3 (Bu4N),24.3(Bu4N),23.6(Mes-CH3),
21.2 (Mes-CH3), 20.3 (Bu4N),13.8(BudN) (CB-C signals were not observed). 11B NMR ((CD3)2C0): & 77.9
(br, 1B), -8.3 (1B), -9.7 (1B), -13.0 (1B), -15.5 (1B), -18.1 (br, 2B), -22.9 (1B), -32.4 (1B), -35.2
(1B). mp = 164 ° Anal. Calcd for C42H73B10ON:C,72.05;H,10.51;N,2.00.Found:C,72.02;H,10.47;N,1.98%.

[BudN]1[1-(Mes2B)-4-(8-Me-7,8-nido—C2B9H10)C6H4] (nido-p2)

Yield = 82%. 1HNMR((CD3)2C0): & 7.31-7.25 (m, 4H), 6.81 (s, 4H), 3.5-1.5 (br, 9H, B-H), 3.44 (t, J
8.6 Hz, 8H), 2.26 (s, 6H, Mes-CH3),1.97(s,12H,Mes-CH3),1.83(quin,J = 7.5 Hz, 8H), 1.43 (sext, J = 7.4
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Hz, 8H), 1.03 (s, 3H, CCB-CH3),0.98(t,J = 7.3 Hz, 12H), -2.12 (br, s, 1H, B-H-B). 13C NMR ((CD3)2C0):
§ 149.4, 143.6, 142.7, 141.2, 139.1, 136.0, 131.8, 128.9 (Ar-C), 59.3 (Bu4N),24.4(Bu4N),23.8(CCB-
CH3), 23.6 (Mes-CH3), 21.2 (Mes—CH3), 20.3 (Bu4N),13.9 (BudN) (CB-C signals were not observed). 11B
NMR ((CD3)2C0): &6 77.7 (br, 1B), -7.7 (1B), -8.6 (1B), -11.3 (1B), -17.2 (br, 3B), -19.0 (1B), -33.4
(1B), -35.9 (1B). mp = 181 ° Anal. Calcd for
C43H75B10N:C,72.32;H,10.59;N,1.96.Found:C,71.94;H,10.70;N, 1.94%.

[Bu4N1[1-(Mes2B)-4-(8-iPr-7, 8-nido-C2B9H10)C6H4]1(nido-p3)

The reaction mixture was refluxed for 36 h. Yield = 75%. 1HNMR((CD3)2C0,400.13MHz): & 7.46 (d, J = 8.1
Hz, 2H), 7.25 (d, J = 8.2 Hz, 2H), 6.81 (s, 4H), 3.5-1.5 (br, 9H, B-H), 3.44 (t, J = 8.5 Hz, 8H), 2.26
(s, 6H, Mes-CH3),1.97(s,12H,Mes-CH3),1.83(quin,J = 7.5 Hz, 8H), 1.44 (sext, J = 7.5 Hz, 8H), 1.15 (m,
1H), 0.98 (t, J = 7.3 Hz, 12H), 0.78 (d, J = 6.5 Hz, 3H), 0.73 (d, J = 6.9 Hz, 3H), -2.22 (br s, 1H,
B-H-B).13C NMR ((CD3)2C0): & 148.1, 143.9, 142.6, 141.1, 139.0, 135.5, 133.4, 128.9 (Ar-C), 59.3
(NBu4),31.1 (isopropyl-C), 24.7 (isopropyl-C), 24.3 (NBu4),23.5(Mes-CH3), 21.2 (Mes-CH3), 20.3
(NBu4),13.8(NBu4) (CB-C signals were not observed). 11BNMR((CD3)2C0): §78.1(br, 1B), -8.5 (br, 1B),
-12.1 (1B), -15.4 (br, 2B), -18.9 (br, 3B), -33.4 (1B), -36.1 (1B). mp = 195 ° Anal. Calcd for
C45H79B10N: C, 72.82; H, 10.73; N, 1.89. Found: C, 72.69; H, 10.80; N, 1.92%.

[BudN]1[1-(Mes2B)-4~(8-Ph-7,8-nido-C2B9H10)C6H4 ] (nido—p4)

The reaction mixture was refluxed for 48 h. Yield = 80%. 1HNMR((CD3)2C0):& 7.15-7.08 (m, 4H), 6.96
(d, J = 8.2 Hz, 2H), 6.85-6.77 (m, 3H), 6.75 (s, 4H), 3.5-1.5 (br, 9H, B-H), 3.44 (t, J = 8.4 Hz, 8H),
2.24 (s, 6H, Mes—CH3),1.88-1.77 (m, 20H, Mes-CH3 and NBu4), 1.43 (sext, J = 7.4 Hz, 8H), 0.98 (t, J =
7.3 Hz, 12H), -1.69 (br, s, 1H, B-H-B).13C NMR ((CD3)2C0): & 148.0, 143.2, 142.9, 142.5, 141.2, 138.9,
135.4, 132.5, 132.4, 128.8, 127.1, 125.6 (Ar-C), 59.3 (NBu4),24.3(NBu4),23.6(Mes-CH3), 21.2 (Mes-CH3),
20.3 (NBu4),13.8(NBu4) (CB-C signals were not observed). 11BNMR((CD3)2C0):8& 78.3 (br, 1B), -7.9 (br,
2B), -14.2 (1B), -15.9 (br, 2B), -18.6 (br, 2B), -32.8 (1B), -35.1 (1B). mp = 191 ° Anal. Calcd for
C48H77B10N:C,74.27;H,10.00;N,1.80.Found:C,74.13;H,10.10;N, 1.82%.

[Me4AN][1-(Mes2B)-3-(8-H-7,8-nido-C2B9H10)C6H4 ] (MedNsaltof nido-ml)

This compound was prepared in a manner analogous to the synthesis of tetramethylammonium salt of nido-
pl[2] using closo-ml (0.15 mmol) to give a white powder of a tetramethylammonium salt of nido-ml (0.06
g, 80%). Single crystals suitable for X-ray structural determination were obtained by slow evaporation
of a MeCN solution. 1HNMR((CD3)2C0): 6 7.50 (s, 1H), 7.42 (dt, J = 7.44, 1.9 Hz, 1H), 7.17-7.08 (m,
2H), 6.81 (s, 4H), 3.43 (s, 12H), 3.5-1.5 (br, 9H, B-H), 2.26 (s, 6H, Mes-CH3),2.15(s,1H,CCB-H), 1.97
(s, 12H, Mes-CH3),-2.46(brs,1H,B-H-B). 13CNMR((CD3)2C0): 6 146.8, 141.3, 139.1, 135.5, 133.3, 131.7,
129.0, 127.8 (Ar-C), 56.0 (NMe4), 23.7 (Mes—CH3),21.2(Mes—CH3).(CB-C signals were not observed).
11BNMR((CD3)2C0): 6 75.6 (br, 1B), -8.9 (1B), -10.1 (1B), -13.6 (1B), -16.1 (1B), -18.3 (1B), -19.3
(1B), -22.9 (1B), -32.7 (1B), -35.7 91B). HRMS  (FAB) m/z: Caled  for [M-NMe4 -
(C26H37B10) ,459.3826;Found, 459.3823.

o

o 1]

1& X-314d& 8] 2449 nidoml 3gE % nidom2 FgE9 4 +Z2= Yel, & 1 nidoml 33
2 nido-m2 s}3tEel] tidl] ALtdE A% dol(A) € A= )E YEY.

Ny

_13_



[0104]

[0105]

[0107]

[0108]

[0109]

ZIHSd 10-2020-0052237

#£ 1

nido-ml nido-m2

Lengths B(12)-C(1) 1.571(3) 1.556(3)
B(12)-C(9) 1.583(3) 1.580(3)

B(12)-C(18) 1.585(3) 1.580(3)

C(7M-C) 1.533(3) 1.585(2)

Angles C(1)-B(12)-C(9) 118.61(16) 119.95(15)
C(1)-B(12)-C(18) 118.37(15) 117.80(15)

C(9)-B(12)-C(18) 123.00(16) 122.22(16)

=1 % ¥ 18 #FZ3W, nidom2 3gES C(7)-C(8) Agdol= 1.585A o]z HEH ZF=(torsion angle,

U=Cy,~CopCon=Cpn) &= 84.5° 1 ASZ YEFRIL, nido-ml 3FgEQ C(7)-C(8) AFHAo] 1.533A¢]x HEH 7}
L:_(tOI'SiOIl angle, 1P=ch—CCb—Cph—Cph)E 62.2o ?_]_ ﬁgi UrE}‘f)\”D} o]i—‘?“ﬂ QE_7}EH]?J_OH 75%1‘1‘:"]_ Xﬂl i]:’?__]'

Pol olg QA el EAt BRE, NEY AEE FAA UE-shuels Add Y Aelo] woh E9lsE
A AAS FHFS & 5 ek olsh Lol YE-shuelelst sidal ® Atele] MEY ZEr} FHA5E s

RESS==1

-ZbE#%19] HOMOSF A} JATE] w91 LINO Atole] &3H4 wels A2 4 St

EZamﬂjEZﬁfM&mlmﬂ1ﬁ®m4§1ﬁ®m1ﬂﬂ1ﬁ®m4ﬁ@%€ ]ﬂaUVWS§4:iﬂE§‘@
PL ~#EZHS Yela, & 3a WA &= 3d, = 4a WA = 4d ¥ %= 5 nidoml WA nidomd L

A nido-p4 FFEEC] W A §lE THF, b4 $F THF 2 PA ZE WA A= *{HOJ PL 4 ¥]
(transient PL decay) Z#2ZEol™, # 2% nidoml WA nido-md EQ n1d0 pl WA nido-p4 3}HEE<] THF
2 PMMA ZE uWlellAe] PL 4AF & (PLQY), 23e] &3F a4 AR A A Ao @3 47, HOMO/LUMO
£ et

F
PLQY[ %] 3 A A g A A e wF HOMO/LUMO
T8 [ns(%) ] T8 [us(%)] [eV]
THF Film THF Film THF Film
nido-ml 16 56 44.9 68.5 0.33 0.14 -5.19/-2.31
(15.6) (47) (0.4) (9)
nido—m2 3 35 17.8(2.9) 58.4 0.28 6.4 -5.12/-2.30
(16) (0.1) (19)
nido—m3 4 33 26.9(3.5) 35.8 0.81 4.2 -5.13/-2.30
(14) (0.5) (19)
nido-m4 13 27 81.9(12) 31.8 1.46 0.14 -5.19/-2.26
(11) (1) (16)
nido-pl 85 83 15.2(85) 7.3 - - -
(83)
nido—p2 29 56 20.5(29) 28.1 - - -
(56)
nido—p3 16 41 25.8(15) 41.1 0.41 0.97 -
(34) (D (7N
nido—p4 49 38 44 .4(49) 24 .4 - - -
(38)
X 2a, & 2b ¥ % 22 FZ3H, nidoml WA nido-md IFFEEL 310mmol A A3+ F4 337 e,
350nm o]/Fel A= kgt FUt dojuheE Ao Z YERRTE. nido-pl WA nido-pd %L%EOHH—J— AL A7t

velgoy gk 350nm o]l el &4 ZF=7F nido-ml WA nido-m4 3} o "l ¢ & Heo=m
UERSLTE. 350nm - o] el A 9 %# &b EohE 22 HOMO-LUMO Ato] 9

nido-ml ¥ nidom49] 237 WME=:= nido-m2 2 nido-m3ol] W& @b H=

| o{x
2
gﬂ

1r
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N

nido-pd®l WA WEE nido-p2 @ nido-psel WS wihA AEEH Aoz Yrwt. ot YE-sinasle &
& 9% % A9t e % ZRaslnd ok A4 Bol $EE AN Y S 94 R AdE 2
e Eol o 2L HOW0 ANE 2] Wl

¢kH | nidom2 ¥ nido-m3 5}?} o] A, AATF Sl THF &9 WlolA SA ¥ PL 4 & (PLAV) &
4%= vh$- Grgroi} PMMA ZE oA PL %2 & (PLQY) S 33 WA 3548 & Ao R ey
= nido-m2 % nido-m3 §}5"“ o] & = 933 (aggregation-induced emission, AIE) EAS 7HE&

of ] gt}

T 3 WA & 3d, & da UK & 4d, & 5 % ¥ 25 FFsHH, AU 1= THF JeflA 54" =340 PL
4 E (transient PL decay) L34, nido-pl, nido-p2 2 nido—p4% Xﬂﬂ?} L} %] o

nido-m2, nido-m3, nido-m4, nido-p3)< T+ (t<100ns) AE 2L F+E(1>100ns) AES TistE Ao=
YERRLT

nido-ml, nido-m2, nido-m3, nido-m4, nido-p3 I}FEE] s, A4 Sk & Yo CT W=7} & A 5HA

sk Ao2 Yeissd, ole AT A7 Aed Ata(triplet oxygen)oll 93] 42%d AS <w|s}
i, o|2RY 4w IFL ot AFI(THOZREH dFA(S)o2 IAHI(RISC A 9t AA FFdS
1

WA

¢

X

m JIN'

Jo rkﬂ
T o
o

]o

& AT B, = 59 Ao yERd mRef o], A A AdEe] W AErt £%7F 150KEF-H 300KE S7F
sto] wel F7bsleE Ao® yeld A 9A] nido-ml, nido-m2, nido-m3, nido-m4, nido-p3 IF}FEEQ A4
dito] Ao GAstE Ad FFUES YEidth. A, 99 Aol H]5o], nido-pl, nido-p2 % nido-pd
QEL%%L A FFE HFeA] @e Fow wekE.

7] % 32 nidoml WA nido-m4 % nido-pl WA nido-p4 S3EE thal AlxkE HOMO-LUMO #H(E,), LF
NluA EH(Es), Asd dux EAEn), 53 A5 oAUiA 2ol(AEy), HIEH A= (W=Co,—CoCom
Con) & HHEFITE.

#Z 3
E, [eV] Es; [eV] Ep [eV] AEs [eV] g [ ]
nido-ml 4.65 3.25 3.11 0.14 49.5
nido—m2 4.58 3.20 3.15 0.05 73.7
nido-m3 4.63 3.25 3.23 0.02 87.5
nido-m4 4.83 3.53 3.950 0.03 76.4
nido—pl 4.74 3.39 2.91 0.48 20.7
nido—p2 4.51 3.19 3.01 0.18 69.8
nido—p3 4.54 3.20 3.06 0.14 72.9
nido—p4 4.75 3.42 3.15 0.27 66.4

¥ 3% #%3, nido-m2, nido-m3, nido-m4, nido-p3 I}FEEL v & AF3y A3 oA Zol(A
Esp) B ol 2 vEdE Z4=(w)E 7Hel Wi, nido-pl, nido-p2 % nido-p4 SFEES Foidom & dF
g3} 4bgel oluX] zbol(AEy) H Addidoz 22 HEY 45(U)E 2E Zog Yewr. dE, BE 35
B, U=E-gtRdcle] X3y 7|7t F71eeE A5y 458 oluA] 2ol (AR 7F HAadteE Aoz
Bk, ols Yu-sluded Aasld ojg 3 A, 1elal meta ShekESe] v
-85 para SIFEEY HEH A4E7F 22 AoE YEHE. oY Qﬂri—rﬂ, Z-7hR e X317
2 Ym-7tRdgQy dx A el A3 A= 59 AP EAo & dFS vHS & F

)
fol
A
=)
A
r o
S
lo
fru
o rj;_,

, 3t7] 3skAl 49 B2} FEE zE= nidopd 2 nidop6 IFEES FAT T o] 59

135}311, I ARE &7 % 40 VeI

o

I = (e} =
B4 EAS 5
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\
(@)
vs]

®@ R
BU4N

R4 = Me; R; = Me (nido-p5)
Ry =i-Pr; Rz = Me (nido-p6)

F 4
PLQY [%] =3 A AR AA i AR W o1
4 [ns(%)] [ps(%)]
THF Film THF Film THF Film
nido—pb 40 64 33.3 37.7 1.39 4.81
nido—p6 24 44 31.0 46.3 0.95 1.49

¥ 45 FZ3YH, nido-p5 ¥ nido-p6 FFEELS AAFY EAS MHS & 5 .

<nido-m5 WA nidom8 3}TAEE9 4>

H ™S
PrzNH, 0 °C 1a

NS
—8i H i:z
| \\ 1 n-Buli, ather, -78 °C \\
Pe(PPagls Cul than FBMas; BagHys EI:S
2 > Br 8 — BMes,
— i) TBAF, THF toluene, i @ g

closs-mS

k.
TAH SR, 4-Bromo-2-iodo-1-methylbenzene (3.0 g, 10.1 mmol), Cul (0.09 g, 0.5 mmol)

Pd(PPh3)4(0.58¢g, 0.5mmol)S& ¥4 yolAZzFo}wl (i-Pr2NH) (30mL)ell g1 F 7)o
trimethylsilylacetylene (1.42 mL, 10.1 mmol)< #7}sle] wbSAI 024 | 33L& 128 FA3IAT).

A7) WkSA 2-10] we} closo-mb EHEES A S}

olojA, THF(10 mlL)E &v2 3l 33E lag] & —78E°ﬂ/‘1 n-BuLi (2.5 M in hexane, 1.38 mL, 3.4
mol)E H7I3F 3 FAd oA 1A7F Fok wukedla, o7]d THF (4 mL)Z ﬁﬂﬁi 3l dimesitylboron
fluoride (FBMes2,0.852g,3.17mmol) && H7betqlom, o] EFES 1ARF wwbeh & 27k AAs] ¥zt
&a oAl ko] ((5-(dimesitylboryl)-2-methylphenyl)ethynyl)trimethylsilaneE AU TE. o]0 A,
((5-(dimesitylboryl)-2-methylphenyl)ethynyl)trimethylsilane (0.71 g, 1.62 mmol)& <= THF (30 mL)°ll
S| A AL, 7)o tetra—n-butylammonium fluoride (n-Bu4NF,TBAF)solution(1.0MinTHF,1.9mL)E A2 th7]
27 stellA H7bgE § A=A 3AZE F9F wkele] shetE 1beE FAEith.

o]oj A, EZd((20 mL) &7 decaborane  (B10H14,0.22g,1.80mmol) 2 diethyl sulfide
(Et2S,0.87mL,8.9mmol) & H7Fs & A2olA 0.5A17F F<F wnkslla, of7jo] EF4(10 nb)S §UZ st
S}EE 1b(0.54 g, 1.48 mmol)e] &N& A3 Hrisk & A4 oi7] 21 3felA 4%1%0‘_} &8 239 closo-
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w5 S-S FAshlth,

v

H \ { =
\ & &L -
N : : N
B1pH 14/ EtzS it MaH, DMF, 0 °C = 1 n-Buli, ether, -T8 °C T E .
O S e e e S 0
— toluena, rix Rl 1) FBMesg, ether @’@
s

a

- hy

e
= Ne {2b)
k Pr (3b)

R = M {closc-m&)

R = Pr{rlasa-mT)

A7) bkS-2l 2-20] Wl closo-m6 Z closo-m7 FIEES A5G T,

FARez, EFA20 mL) Evfol  decaborane  (B10H14,0.22g,1.80mmol) %  diethyl sulfide
(Et2S,0.87nL,8.9mo0l) S H7Fek F AF20lA 0.543F &b wkalgiar, of7le] 710 nl)S &=z sk
4-bromo—2-ethynyl-1-methylbenzene (1.57 g, 8.06 mmol) &N H7}siPony, o E3&ES A U7 =4
ol A 49 EoF @lZe ~dle] FFE 2,2 FAFAT)

o]ojA] | Sodium hydride (NaH, 60% dispersion in mineral oil, 0.06 g, 1.43 mmol)& 7 =% DMF (5 mL)ol

AN F 0C7HA WAAZAL, o7]el DIF (5 mL)E 8wz sk 3H3HE 2a (0.30 g, 0.96 mmol)o] &i&
s H7bepGiek. oloA, A2elA ek sk wukgk - FiAlA ke 2bE skl

oloJA, THF (10 mL)E &vi= 3} 3FgHE 2b(0.20 g, 0.61 mmol)e] &Mo -78TCoA n-BuLi (2.5 M, 0.26
mL, 0.67 mmol)”7} &3d ik §AE A7tk & FUS LA 1A ZF St wdt 3}%31 o 7)o THF (4 mL)=
S 2 3}i= dimesitylboron fluoride (0.18 g, 0.67 mmol)9] &N H7Isk T WH-SA|A closomb I}EES
g sieitt.

@9, DNF (5 mL)ol #HE 2a(0.30 g, 0.96 mmol) = i-Prl (0.26 g, 2,80 mol)E H71& F 342 2% T
sk W fARE HoR SR 3bE BHSARL, olF o188 closomb SHEES AT WA &
ARG W o 2 closo-m? S EFES FAEA.

i
éA\v
iy
:

. 5 —_
'] '-: - b
'I\‘
D, ) 'PrifgCi, 0 %C, THF 11 NaH, DMF. 0 = i) n-BuLli, ether, -78 °C Me d
G- b | —- (2
P i} Wel . i} FBMas,, ethar B
i AW

closo-mé

NiClz, taluene, 140 °C

=

d7] wr-g-A 2-30 W} closo-md BES AT

TFAH 2 o-carborane (0.29 g, 2.0 mmol)°e] &£3]¥ THF £ (5 mL)o]l 0CNA i-PrMgCl (2.0 M in THF,
1.2 oL, 2.4 mmol)S 3] 7k 5 1AIRF &b wwRbsiglar, THFE SEAIXL % toluene (5 mL), 1,5-
diiodo-2,4-dimethylbenzene (0.78 g, 2.2 mmol) % NiCl2 (5.2mg,0.04mmol)ES F7}3}aL EFEE 140TColA
36A17F &k 7HEE & FUAA SHEE das FASISIT

ololAl, BEE 2bF FHSE WHA FAL PHOE Bl DIF (5 nl)o] SNE AT 48 ol&3el HHw
b T,
o014, closombE TS WHT FAE WHS B HHE T Ao closoms TS AR

_17_



[0148]

[0149]
[0150]

[0151]

[0153]

[0154]

[0156]

[0157]

[0159]

[0160]

SIHS31 10-2020-0052237

Fqy=H: RFs=Me Ez=Hiclosc-m5)
Rq=Me Rz=Me;, Rz=H (closc-m86) ( )
Rq=i-Pr Ro=Me Rz=H/closomT) 2 = Me; 93—H5m:hm7]
Ry = Me; Ro = Me; Pn = Me (cioso-m8) Ry =Me Ry=Me RBy=Me (nido-m8)

’F7] wkg-2] 39 weEt nido-mb5 WA nido-m8 SFEES FI3HAT.

FAHeZ, d&HE closo SFE(0.15 mmol)¥ n-HEHF IR FEZZ O] = (BudNF)(0.75 mmol)S
THF(20 mL)ol &3fA7]1aL, EFES 24x 75t SFAIZT. oolx, A7t B2 & &ujE A7, &
FEs AyazvEadyE ) Aslkste] wg2A 20 71AE nodo-3}EEE (nido-m5, nido-m6, nido-m7,
nido-md)& AT,

[Bu4N][1-(Mes2B)—-3-(8-H-7,8-nido-C2BIH10)-4-MeC6H3] (nido-m5)

Yield = 64%. 1HNMR(acetone-d6): &6 7.53 (s, 1H), 7.42 (dt, J = 6.9, 1.9 Hz, 1H), 7.20-7.13 (m, 2H),
6.81 (s, 4H), 3.5-1.5 (br, 9H, B-H), 3.44 (t, J = 8.1 Hz, 8H), 2.27 (s, 6H), 2.12 (s, 1H, CCb-H), 1.97
(s, 12H), 1.82 (quin, J = 8.1, 8H), 1.43 (sext, J = 7.5, Hz, 8H), 1.02 (s, 3H), 0.97 (t, J = 7.3 Hz,
12H), -2.18 (br s, 1H, B-H-B). 13CNMR(acetone-d6): & 145.6, 144.2, 142.7, 141.3, 140.2, 139.2, 135.8,
134.0, 129.0, 127.6 (Ar-C), 59.3 (Bu4N),24.4(Bu4N),24.0,23.6,21.2,20.3(Bu4N),13.9(Bu4N)(Cb-C signals
were not observed). 11B NMR (acetone-d6):& 78.1 (br s), -7.9 (2B), -11.0 (1B), -15.7 (1B), -17.8
(3B). -33.1 (1B), -35.6 (1B). mp = 222 ° C.

[BudN][1-(Mes2B)-3-(8-Me-7,8-nido-C2B9H10)-4-MeC6H3 ] (nido-m6)

Yield = 83%. 1HNMR(acetone-d6): & 7.23 (s, 1H), 7.21 (d, J = 1.6 Hz, 1H), 7.10 (d, J = 7.8 Hz, 1H),
3.5-1.5 (br, 9H, B-H), 3.45 (t, J = 9 Hz, 8H), 2.40 (s, 3H), 2.28 (s, 6H), 1.98 (s, 12H), 1.84 ((quin,
J =8.1, 81)), 1.45 (sext, J = 7.5, Hz, 8H), 1.04 (s, 3H, CCb-CH3), 0.99 (t, J = 7.3 Hz, 12H), -2.46
(br s, 1H, B-H-B). 13CNMR(acetone-d6): & 145.4, 143.2, 142.7, 142.0, 141.2, 139.1, 136.8, 134.0,
128.9, 127.3 (Ar-C), 59.3 (Bu4N),24.8,24.3(BudN),23.6,23.2,21.2,20.3(BudN),13.8(BudN)(Cb-C signals
were not observed). 11B NMR (acetone-d6): & 78.0 (br s), -8.7 (1B), -12.0 (1B), -16.1 (2B), -18.3 (br,
3B), -33.5 (1B), -36.2 (1B). mp = 221 ° C.

[BudN][1-(Mes2B)-3-(8-iPr-7,8-nido—C2B9H10)-4-MeC6H3] (nido—m7)

Yield = 59%. 1HNMR(acetone-d6): 6 7.55 (s, 1H), 7.12 (m, 2H), 6.80 (s, 4H), 3.5-1.5 (br, 9H, B-H),
3.44 (t, J = 8.7 Hz, 8H), 2.60 (s, 3H), 2.27 (s, 6H), 1.98 (s, 12H), 1.83 (quin, J = 8.1, 8H), 1.45
(sext, J = 7.5, Hz, 8H), 1.17 (sept, J = 6.6 Hz, 1H), 0.99 (t, J = 7.4 Hz, 12H), 0.89 (t, J = 6.7 Hz,
3H), 0.65 (d, J = 6.8 Hz, 3H), -2.31 (br s, 1H, B-H-B). 13CNMR(acetone-d6): § 145.3, 141.9, 141.6,
140.3, 139.6, 137.9, 137.7, 133.9, 129.3, 128.0 (Ar-C), 58.5
(NBu4),31.4,29.2,23.5(NBu4),22.8,22.4,20.4,19.5(NBu4), 13.0(NBu4) (Cb-C signals were not
observed) . 11BNMR(acetone-d6): 6 77.7 (br s), -7.7 (1B), -8.7 (1B), -11.6 (1B), -17.2 (3B), -19.3 (1B),
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-33.4 (1B), -35.9 (1B). mp = 172 ° C.

[BudN][1-(Mes2B)-5-(8-Me-7,8-nido-C2B9H10)-2,4-Me2C6H2] (nido-m8)

Yield = 61%. 1HNMR(acetone-d6): 6 7.23 (s, 1H), 6.87 (s, 1H), 6.76 (s, 4H), 3.5-1.5 (br, 9H, B-H),
3.44 (t, J = 8.4 Hz, 8H), 2.44 (s, 3H), 2.25 (s, 6H), 1.96 (s, 3H), 1.95 (s, 12H), 1.83 (quin, J =
8.4, 8H), 1.44 (sext, J = 7.5, Hz, 8H), 1.04 (s, 3H), 0.98 (t, J = 7.5 Hz, 12H), -2.43 (br s, 1H, B-H-
B).13CNMR(acetone-d6): § 143.9, 143.3, 143.2, 139.9, 139.6, 139.3, 138.1, 136.8, 131.0, 128.1 (Ar-C),
58.5  (Bu4N),23.5(Bu4N),22.7,22.4,21.1,21.0,20.4,19.5(Bu4N),13.0(BudN)  (Cb-C  signals were not
observed). 11BNMR(acetone-d6): & 78.0 (br s), -7.9 (2B), -14.2 (1B), -16.0 (3B), -18.6 (1B), -32.8
(1B), -35.1 (1B). mp = 227 ° C.

[ 2]

T 62 X4 3HdE F3 2AE nidomd SESY AAFEE YR, & 72 nidombd WA nidom8 SF=E
of gk UV vis & &¥E" 4 PL A9EHS Yelal, & 82 PMMA ZF W9 nidom6 SHHES] PL 2HE
4 2 s d(a s Pl E YER L, = 9% nido-m6 &) gk PIMA & WlolA S4¥ +=7H4<l PL
&) ¥ (transient PL decay) ZLElXo]i, %= 102 nido-md 3}5H=o thsh THF &ul oA FAHHE =382l PL
&) ¥ (transient PL decay) Z#|Zo|™ HE 5% nido-mb5 WA nidom8 3IFEES THF 2 PMMA ZE WolA9]
PL A} =& (PLQY), @39 &3F A4 AEY AA 744 AR @3 47, HOMO/LUMO, BEst(dFdy 453

o] olx) 2jol)E Ve,

4

Z
Z

e Hy
o

00{

x5
PLQY [%] o3F A AR AD g AR HOMO/LUMO BEst[eV]
g dlns] | 9d T (s [eV] (exp.)
THF Film THF Film THF Film
(N2/air)

nido-mb 24/4 29 99.4 20.2 10.2 8.7 -5.28/-2.27 0.023
nido-m6 10/3 34 72.0 20.6 3.7 9.4 -5.23/-2.25 0.008
nido-m7 9/3 29 70.6 51.7 4.9 7.9 -5.20/-2.23 0.005
nido-m8 19/7 30 93.8 44.3 6.9 13.6 -5.17/-2.15 0.016

T 6 WA = 10 282 ¥ 55 #FZF38HH, nidom5 WA nidom8 S3FEELS 312 WA 315mmoll A A3k &
A7F dojupal, 350nm ool = ok FUt dolvbe ASoE UERWTE. 350nm ool F 7
Aol H]F9], nido-m5 WA nido-m8 3}F=E2] HOMOLF LIMOE= ﬁ{@._‘l TS dE5S & F

m5 A nido—m8 e g, abart gl THE €9 UlolA] S5 PL 92 F&((PLQY) & ddld oz vgte
1}, PMMA 2F Wlelx 54%¥ PL A & (PLQY)S o|HT H2 L}E}‘XLE} ©]+= nido-m

3 EEol %é‘ %= 2 (aggregation-induced emission, AIE) 7HE or g,

#
1o

f“lol-mwj
(@21
=
x
2
oL
3
=
co

_llm = o

g

3, = 9 Ux = 109 =74l PL 2E =9 % 52 25, nido-m5 WA nido-m8 3TESL THF
o] 4 4 2 A YEgtl. o= nidoms WX

= Ao24, 27| nido-ml WA nido-m4 AAl] =%
AFomn AAFF 545 Bt FIAZ F des vEhdn. olfd A A
E-bR R Bl B 7] Apele]
3y} A3} oA x}o](BEg) 7t 0.1 eV

4 px7h s

oles Wlg gAT AR B 4 A,

9
8
S
=
o
)
to
=
iiu)
of)
E}‘J
o
12
oty
i)
k!

=
i
>
me

A71oM = 2 R o] wpekA R AAjelE Fastel AwsilARt, i Ve Eoke sdd A svle 5
51 A elel 7" 2 Ewe] AP B Yo 2iE Blojux o e el 2 e sl
SLRAAAE 5 e oldE 4 A Aot
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