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B 4] 4]
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AT 1

UE-7}R # ¢l (Nido-carborane) 1&S E3sls dxF T @9, A7) YE-7bH d 2l (Nido—carborane) L&
2HE Fod AAE FEte AR GAEH @9 © AV Ax =Y w@9le) ] A QA 9y E dEste
Addl 5SS Xt 2ol A 2 3] SolA X A¥ete AU gl #Ake 54& S
7= ol B4E xFeta, s geh 19 B2 FRE HAE AAFF AR
[3}8h2] 1]
H R, A
-C’8 —
C R
2N\ /e
® Ry

A7) geka] 144, A R X = AV AR GAH 9] B AT deolA EES 47 YEaL, R12 F
A, BAag 1 Ul 89 €] W kA 6 UlH] 209] ofFY|E o]Fo aFdA AEH sto]m, R2 L R3
N7t ME2 5PHoR 4 W AT 1 UA 49 &AV|Z o]Fofy oA dEE shueltt,
AT 2
YE-7}R # ¢l (Nido-carborane) &S E3sts dx T @9, A7) YE-7hH d 2l (Nido—carborane) L&
2HE Fod AAE FEete AR GAEH @9 @ A7) AR =Y w@9le) ] A QA 9y E dEske
Hdd 258 X ol A € 7] ol wA Adste U] SolAd A A4S FI3A
71 ol EHS x¥sta, 37| 35 29 24 FE2E 7 XA A8
[3}8h2] 2]
H R
Y, 1
&
=C A
7

471 skeka 20, AT BLX = AV AR AlE B9 2 Y] del2A =2S A7 YEhlaL, RIS
A, B 1A 89 227 % RS 6 WX 209] ofr| R ololnl FoM MEE shiolm, R fa
=1]

2 was 1uA 39) 7R o] ol el AuE shiolt).

A7 s A2l SlolA,

47) A AE B9E B B34 3-1 U4 34 FoR oFoldl aFeA Aga shte &
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A7) goledd BAL HEATHARE By, HESNLFRFOEL), HESMLIETNe) B 2FHEH)L
2 olfold aFomrE A sh} o4e ¥R AL 540w d, AALF AR

AT 5
A 1ol A,

271 R1E 44, ¥ 7] (methyl group), ZE3A7](isopropyl group), HE7|(isobutyl group) % 7]
(phenyl group) 2 o]Fojxl TIFoRRH Mgy shus 2@t A& SHOR s, AdIF A=,

AT% 6
A5l Ao1A,

7] R2E A, Y] W LRV olFeld IFoRNE HHY shlE LI
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7] R2= Fnolar,
7] RIS &g 2 UlA] 89 &71E ¥t AE& 5HC= o, XAd¥8F A=,
A7 8

A7l holA,
471 R2E A 1 A 39 A 7olaL,

71 RIL 4, &2 1 A 89 427 % ' 6 U1A] 209 of-d7|= o] Fofxl aFowiy Je9d o

[e)
o
He @ 2

e

AT% 9

7% 1A 4 F 298 ol shis AAYY ARE FReE WSS TP F712BIA.

L/ =

F7] WAL FesE] e BRARe a8 o] destm, oF Y& % E AAFY EA|
g A7t gare] AaEa gtk AW, 4] Qd EAo A 2o FES ST F JdgdE BTela
olds T Y] 913 Led FEAstEe] Ao wa FHe] &S A7} gt

QPG BA A9, T MNatures (2012, 492, 234) = FJACSs (2012, 134, 14706)°] WHEH =04

TADF(Thermally Activated Delayed Fluorescence)? 7NdS =918t FFAso|HAE IR gHo] w2
A28 A g3 AEE AFSFT. TAF AEdS 7] 45 JHzEEH o7 gddd ez

T d @At oA ATIA st FF e ol2E dAtS

| ol A7) AHollA A FFoR FEY. HAE

f

o Aurgor syl 11 2 o157

A w7 A48 Adaccepton) & AT e A RS @S]l BAt AFF vl oy A
o8 A s BA HAE Fol nmadl AQAFY AR Aol Aseict. AAPY AL FPuys) o
PAYL BT AT 5 Qonz, & FPART AL ARPAEE BARS A4 5 dw B
A3 LA Yobw ABrke HoIA Q%9 A BAS H4T & A,

o, Ad FY Aol Awel glod, A% EU wele] FRAE ASEe] ke B Fxo A FY Aw
g AAsks Ale] Aok m Q= BAIMel gleme, A A4 £ @l el a7,

S EstE = A

W oo o Bae YE-shndde A4 £Y 992 ekt AA3Y ARE AFss ol

wouge) U BAe Y] A99Y ARE BuEe) wPARE LY §7] WREAS AT ol

A9 d T
2 oyl o AAdd w2 AAdFF AEE YE-ZFR A (Nido-carborane) 1&<S X&dhe A = w9,
7] YE-7R g Q1 (Nido-carborane) Z1FO.ZHE FojH HAAE T8t A JAH wg 2 7] Aa =
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Ph
N—(
¢ N
N=(
Ph

A Aol glojA, 7] Fol2A 4L HEFEGEE (NBu), HEZIE G2 E(NEty), HESME G E

(NMey) 3 ZEK) =2 o] Fol aFoziy Hde9d shy o4 e g s

tio
ke

d AAlde] oA, A7) sk 19 A F AlFe| A, 7] R1E G4, WE7](methyl group), =4
7] (isopropyl group), F¥7](isobutyl group) % #Hd7”](phenyl group)Z o]Fox IF O ZHE AEld s
& x3fsla, A7) R2E 4, WEr] € ZRAV|R o|FAZ aFo 2Ry Aud suE 23 4 Q).

0 Aol gloiA, 4] B 29 AAGY Aol YolA, A7) R27E £ AP, A7) RIS BaF 2 )
A 8o VG EF F A3, B R2E SRS 1 U4 392U/ A9, Y] RIS i, BaES 1A
89 977] % Bad 6 U4 209] o}UY|= ol Folnl TFomRY AdH g EFE & A

wys] E}
© el A of AdYF AsEA,

Z
A4 =9 999 A4 A
%_

& (singlet)d o17] 4k

18 X-3148 23] 249 nido-ml 3= 9 nidom2 3FE a2 FZE e,

%= 2a WA = 2c= nido-ml WA nido-m4 2 nido-pl WA nido-pd 3IF}FEEo] thdt UV vis S5 2FEYH 9
PL =9 E S JERATE.

k1
w
o

Y= % 3dE nido-ml WA nido-md 3IFTEESo| sk A& = THF, A
A =345 =7-4<l PL 4 ¥ (transient PL decay) ZLEEo|t},

B

SHf- THF 2 PMMA 2 & i

B
s

% 4a WA % 4dE nido-pl WA nido-pd 3FFEESC] thdk A4 Q= THF, A  THF 2 PMMA ZE o

A =35 =7-4<l PL 4 ¥ (transient PL decay) ZLEEo|t},

% 5% nidom3 ¥ nido-m2 3}Ee] gk Ak ¢lE THE 2 PMMA ZE UlolA =AHE £714¢ PL A F
(transient PL decay) ZL#|ZEo|t}.

= 62 XA 3|dS 53] A4% nidomb 3gEe AAHTFx

it
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e
Ko

k1

7€ nido-m5 WA nido-m8 3tTFEEd hat WV vis &5 A2HEY @ pL AAEHS VElT],
= (PLQY)E utEFITE,

&
= 9% nido—m6 3= e PMMA ZE JolA =HH =742 PL 4 ¥ (transient PL decay) —Z#j3Zo|t},

k1

82 PMMA ZE W9 nidomb 3&Ee PL AHNEH &

|
\,
|
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A aFd disl A2 dEk(meta) Ao A¥H AF, A T2 A o 2 HAUIAH AFA A

(electronic conjugation)ol] &) A7] UZ-7FR @<l 259 HOMO(highest occupied molecular orbital)$} AF
71 AA e w919 LUMO(lowest unoccupied molecular orbital) Ate]le] F-7+4 EaE A 4 i,
I A A7) JA GAE g9 A7) UE-FHRER] g gE YAd Aje AR 9573 Ad¥G 5

d AAlde A, AV UE-FlRE a5 w4 AgE A1 X37IRDE JA &F(steric effect) S
Fal 7] AABF A5 YA 7=, dF EW, HEH A E(torsion angle)ol| FFS A F 93, 14
I A7) AAdPF A= ]?363% EAdo] A uA = Qv A AAAdZ, AV Al 7 RDE F4, H
7] (methyl group), ZT= ]( sopropyl group), ¥ 7](isobutyl group), #d7](phenyl group) SO ZI-E
AeE sty 4 daL, HP AstAl= A7 2 mE 7] (methyl group), =3 7](isopropyl group), F&

7] (isobutyl group) %Qi—ra A8d siyd 4 .

)

Q AA el QlolAl, 47 AR e WeRE 37 Um-7he a9l (nido-carborane) SR E FolE AR
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A2 A E @9l E 4] gsh 2-1 YA 2-3 Y s AH8U1E 23e =

A HAAjofedl oA, 7] A2 XB7|(R2)E 7] AA JAE @9 AF AAE VIeoR Y] dAdA aF
o] w&f(para) YAl AFE 5 1, 7] A2 A7 (R2) FA] 4| & (steric effect)E 3 7] A<
FF AsY AA FF B JdFS vE S k. A HAACGR, A7) A2 AV(R2)E T4, WEY], =2
4q7] o2 Ry Ad9d sud = drt

A7) FolA EAHe Ayl YE-7hH 9 (Nido-carborane) L& 43S FAIANZ 4 dvhd EEH3| A%
HA g3, ol dslEE, dol ¥4 58 XFY F U, dE EW, Y] YolA EES HEHRE
H9 5 H5(NBy), HEZHINESEFNEL), HESHELEE ey, ZHK) To2HEH A8E sy oS X
e 4

Woamgo] g2 Ao 9o, A7) AAFG AzE slr] 384 39 BA 422 7HE $ da, 1) 3
21 3olA A = AT A 94 G E JERdla, X = A7) SoleAd EFS vehdth. A7) A A
B 99e A7 A2 Y a2l Yx-7lH e (Nido-carborane) IEFCZRE Fojd AxNE =83 4 i
A7 FolA EFL Y] UE-FHRER] 5y SXEE S F .

[s}eh4] 3]

A
) R2
X
7] B8k 3o dolA, AL AF7IQl RIS 4, ®AS oF 1 A 89 ¢AY], ©Ag oF 6 WX 209] ofd
7 Gomye A8 s} & 93, Az ABINQ R 2k, BAS oF 1 UA 39 2d7] FomyE Ad
8 s & i

71 3EHA 3ol dpERd wke) o], Y] HA JAE @99t AV UE-FEER] 252 dAdd el i)
A= dek(para) ARG AFE 5 At o9 Zo] | A2 AAE @99 A7) UE-FFEEA 250] HAd
A 257 s A= Stk (para) Ao AFE A, oA AHe 53k 19 AAF A5 v A

A g3 A o) gk AR AFAlel A (electronic conjugation)ol] 93 7] UYE-FtREA 1
59 HOMO(highest occupied molecular orbital)et 7] = AME @99 LUMO(lowest unoccupied
molecular orbital) Alo]e] #7317 Hu Ari o} Ar] UE-7tugel 259 g Agd A1 237
(RD) H 7] A2 gAH 999 AF AAE Vo2 47 dAdA 159 wEk(neta) S A3E A2 A
371 (R2)el o8k YAl AT (steric effect)E & ¥E AA FF 54 Yepd + v},

-
2
N

o7 =2

9 AAeel QoA A7) Az ABII(R2)ZE 2 A, 37 AL AV RDE BaF ok 2 dA 89 227
2 TR 4 Atk o A%, A7) AL ABARDE @ we A Fo) wFm Aske] 47] et 29 A
B9 An e AP AL e 5 e

[s]

A8 AN N, W A2 ARA@)F BL4 F 1A 39 PN A%, B AL ABIRE &
i, ®ad ok 1A 8] 9], wak ok 6 WA 209 ofds] B #

o] A%, 471 AL AR/ RDSH &71 42 AW A EE A Yol
ALY ARt $5F AAY 5L el & g,

e

29 AAdFF ABZA,
Y w9le} Ak JAlH
A =3 (singlet) ™} of7] 2F

W o]l 23y AEE UE-7R A (nido-carborane) & %
YUE-7tR @1 (nido—carborane) ] %7 /e ddd FAS] AF7&E

997 1R EYAER #4 F2E VM F UES @ ¢ 9a, 1 Ay o7] o
T (triplet) AR 2o E v GA AASE AL 7Hsst

S, ¥ oagel Adde mE QY Ant 41EY gA BPF BAZ 488 £ dvh o2

il

=

1}

ﬂ!
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5

B AAde] e AAYY ARE H2E BAG SAE AL TP WYSM, P 2HE B
Z]
=<

= SO, S AAldES B odE o] AR A
Fejol =atet AemA, B el B9t shy] AAlde dAE = A2 ofyt.

<nido-ml WA nido-m4 % nido-pl WA nino-p4 FFEEY 4>

(54 1]

<closo-compound> <nido-compound>

i

*)
J
)

J“‘ \f/ 3
) hy -
- \/=\f)_ 7\ Bu,NF o NN\ »}—’»’\

Lﬁ { e
R "N/ " THF R \‘u’f_ /
i f/x ® W
p— \ Buqu __{ \/
= =y
\. \
meta-position para-position meta-position para-position
R=H (closo-m1) R=H (close-pl) R=H (nido-m1) R=H (nido-p1)
Me (closo-m2) Me (closo-p2) Me (nido-m2) Me (nide-p2)
Pr (closo-m3) 'Pr (close-p3) ‘Pr (nide-m3) Pr (nide-p3)
Ph (closo-m4) Ph (closo-pd) Ph (nido-m4d) Ph (nido-p4)

<closo-3}gt&E9 4>

= "xo A" $FA2E Me, [-Pr, PhE X3t o2ZM closom2,

a8 FAY closopl 3HEEANA 7HH Q] F Erio] AgE 44AE Me, [-Pr, PhE X830 ZX closo—p2,
closo—p3, closo—pd AELS 7z} A1),

<nido-3FEE2 FA>

<= closo E(0.15 mmol)# n-HEHFEUEFZZ 9 e}o] = (BudNF)(0.75 mmol)S THF(20 mL)ol £-3f
A713L, EFEE 24A 75 SFAIAT. Ae7tA] W7 SuE SEAYA, ARES AHAEvE Y
& 53 Aslsle] w54 19 7] A E nodo-3tHEES AT

il

[BudN][1-(Mes2B)-3-(8-H-7,8-nido—C2B9H10)C6H4]1(nidom1)

Yield = 85%. I1HNMR((CD3)2C0): & 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
(Bud4N) (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. Calcd 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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[BudN] [1-(Mes2B)-3-(8-Me-7,8-nido-C2B9H10)CBH4] (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): & 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(BudN),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 C43H75BI1ON: C, 72.32; H, 10.59; N, 1.96. Found: C, 72.16; H, 10.83, N, 2.01%.

[BudN][1-(Mes2B)-3-(8-iPr-7,8-nido-C2B9H10)C6H4 ] (nidom3)

The reaction mixture was refluxed for 72 h. Yield = 60%. I1HNMR((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,
8H), 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)2C0): & 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 (I1B). mp = 170 ° Anal.
Calcd for C45H79B1ON: C, 72.82; H, 10.73; N, 1.89. Found: C, 72.86; H, 10.71; N, 1.86%.

[Bu4N][1-(Mes2B)-3-(8-Ph~7,8-nido~C2B9H10)C6H4] (nido-md)

The reaction mixture was refluxed for 48 h. Yield = 81%. 1H NMR ((CD3)2C0): &6 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): 6 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%.

[Bu4N] [1-(Mes2B)-4~(8-H-7,8-nido-C2B9H10)C6H4 ] (nido-pl)

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 (BudN),24.3(Bu4N),23.6(Mes-CH3),
21.2 (Mes—-CH3), 20.3 (Bu4N),13.8(Bu4N) (CB-C signals were not observed). 11B NMR ((CD3)2C0):8 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 C42H73BI1ON:C,72.05;H,10.51;N,2.00.Found:C,72.02;H,10.47;N,1.98%.

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

Yield = 82%. IHNMR((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(BudN),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%.

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

The reaction mixture was refluxed for 36 h. Yield = 75%. 1HNMR((CD3)2C0,400.13MHz): & 7.46 (d, J =

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,
1), 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, 2l1), 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): & 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%.

[Me4N][1-(Mes2B)—-3-(8-H-7,8nido—C2B9H10)C6H4 ] (Me4Nsaltof 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. IHNMR((CD3)2C0):& 7.50 (s, 1H), 7.42 (dt, J = 7.44, 1.9 Hz, 1H), 7.17-7.08 (m,
21), 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): & 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): & 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.

(28 1]
= 12 X-3]4dS S8 2483 nidoml 3}¢E % nido—m2 iifﬂéifﬂ B2 %2 Yetia, ¥ 18 nido-ml 3}
5 Y9 nido-m2 3}3HEl tisl] Aldtd 23 Zdol(A) E AL )E YERT.
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2 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(7)-C(8) 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 %2 ¥ 18 X3, nidom2 3gE2 C(7)-C(8) ZgAol+= 1.585A o]aL H|ET Z}%=(torsion angle,
W=C,~Cop=Crn=Cpn) = 84.5° ¢1 Ao 2 Jebal, nidoml 3FgE< C(7)-C(8) Agdo] 1.533A0]aL v|EYH 7
E(torsion angle, W=C.,~Co,—Con—Cpp) = 62.2° 21 ACSZ ebrh. o|2HE YE-7tH g el Agd A1 X3
Zloll ofgk JA Foll a¥rt 45, o A8 S7MAA UZe-ZlRd 1 dddl | Alold] Ry EQrE
H AdZ2E FAES & F U o9 Fol, Yr-Ftrgly Hdd § Atole vEH XVt FUMESE U
-7t Q1] HOMOSF A A ol AE ©+9le] LUMO Alele] F7H4 &2 A S Qtt.

il
o
N
N
ut

% 2a WA % 2cE nido-ml WA nido-m4 ¥ nido-pl WA nido-p4 3}FEE0] Wt UV vis F5 2HEH 2
PL ~29EHS YElY1, = 3a WA = 3d, = 4a WA = 4d E = 5= nido-ml WA nido-md % nido-pl W
Al nido-p4 el WE b4 gle THF, Ak 3 THE 2 PMMA 25 Wl A" &304 PL 4 E
(transient PL decay) Z#ZEo|H, ¥ 2+ nidoml WA nido-md % nido-pl WA nido-p4 3}F=E2 THF
92 PMMA FE Ul e PL &R =& ((PLAY), 2339 &3t a4 47 Ad e w9 ¥ 49, HOMO/LUMO

2 e,

¥ 2
PLQY[%] T A AR | AA A AR g HOMO/LUMO
T8 [ns(%) ] T8 [ps (%) ] [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) €))
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
(@80) (D (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) @)) @)
nido-p4 49 38 44.4(49) 24.4 - - -
(38)

% 2a, & 2b B % 25 #FX3sW, nidoml WA nido-md Z3FEES 310mmell A Ak S ¥=7F e,
350nm ool A= oFgt 7t dojue Ao E UERTE. nido-pl WA nido-pd SEEESCNAME FAREE A3t
el oy, oyt 350nm o]gel Aol &4 =7l nido-ml WA nido-md4 BIFEE RHE ¥ & Zo=
YUESTE. 350nm o]/dedl A el F4 AE7E v A2 HOMO-LUMO Abele] 3ol F7hshs ou|ey. ki,
nido-ml 2 nidom4® ¥3F WME=+= nidom2 % nidom3o| W3] @3 HZEH ZHo=E YEI, nidopl H
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[0110]

m
=

1do—p2
19717} Wgly] @ Z2gr|Ech okl

Al

a7t Qe THE S UlelA 54

PL %x} 4=

SIME3 10-2020-0052237
o= UE-shueels 4
A% 9 AdE 2

FAZER o= eyt
Cha i - o B I e B
& & (PLAYE 3 WA
& (PLQY)2 33 u]x] 35%% %;% Aoz et} o
AIE) 54+ ﬂﬁ%
® =30 PL
31325 (nido—ml,
T3t Aow

Al
s

Aslg vl
]

o

W34 (aggregation-induced emission
ATk e T WA E4

Y

nido-p49 =% W=
AA D Hd
SHgEEC] o e HOMO él8g 2] wioltt,
3, nido-m2 % nidom3 3}+&E g,
492 - ko), PMMA ZE WA SAHE
£ nidom2 % nido-m3 ﬂﬁ%‘ﬂ <3 F=
om] e},
[0111] 32 WA & 3d, & 4a YA = 4d, = 5 & 25 Fx3Ed,
2 ¥ (transient PL decay) Z@|ZolA, nido-pl, nido-p2 % nido-pdZS
nido-m2, nido-m3, nido-m4, nido-p3)< Y ( 1<100ns) A% %L 47 (1t>100ns)
YERSLT.
[0112] nido-ml, nido-m2, nido-m3, nido-m4, nido-p3 S}FEE] thall, A4 s &H WellA CT W=7t AAS A
= Aoz Uiy, o= AR (T1) AE7) A3 A& (triplet oxygen)ol 93 233 AL on|sf
3, o|2REH 4w wFe o3 AFI(THoZREH dFd(SDoz AAEA(RISO O 2 XA 3PS
& g k. ES, E 59 A uvERd vhel o], A Aol Wy Frv) 7} 150K=5-8 300Kk= S7}
sto| we} ZUleke Ae® yERd A AA] nido-ml, nido-m2, nido-m3, nido-m4, nido-p3 FFEE2 H4H
o] ddow dAstE XA FFAS vepdch. shE | $19] AFe H]Fo], nido-pl, nido-p2 ¥ nido-p4
SIFEES XA ¥Fs g g5 o= dudn.
[0114] 371 F 3% nido-ml WA nido-md ¥ nido-pl WA nido-pd 3TEEo] tha] AArE HOMO-LUMO #§(E,), 433
A= F=9(Esp), Asdd oduA &9 En), 53 Fed duA 2ol (Aky), HIER F%(W=Cy,—Co—Chm
Con) & YERAITE.
£ 3
[0115] g [eV] E51 [eV] ETl [eV] AEST [eV] g [B ]
nidoml 4.65 3.25 3.11 0.14 49.5
nidom2 4.58 3.20 3.15 0.05 73.7
nidom3 4.63 3.25 3.23 0.02 87.5
nido—m4 4.83 3.53 3.50 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
[0116] ¥ 3% #%3H, nidom2, nido-m3, nido-m4, nido-p3 IF}FEEL g 2> AdFFdH 453 AdA Aol (A
Eq) 2 g & HEH 4= (0)E 7Fgo] w8, nido-pl, nido—p2 2 nido—pd IFEELS Uy oz & dF
g3 A AR Zpol(AEy) E iAoz A& HEY 4L (U)E 2t o2 Yeigr. 3, 2E 35t
BolA, UE-7IR e 37 7717t S5 A5y Asd duA 2ol (A 7F A4steE Aoz o
Eltedl, ol YE-7hRE X37]e o YA &3 wEdd A= FuErt. 183l meta SHHEE 3|
g-&=+= para SF=ES HER X7 &2 o= Yeiwth. oldd AREFYH, YLE-7LEEJAY X3V
UE-7tEFR1Z Ax 48 @91l A3 A= SFEEY AAFF B & GFS vHE & F
A
i@,ﬂﬂﬁ—ﬂ44aJ}?zE7%:m®p5§nmmﬁﬂ§%%%@@§3?ﬂ%g%%ﬂ@%@%
Aslgla, 1 A3E sh7] & 49 eI
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o
m

@ R
BU4N

Ry = Me; R, = Me (nido-p5)

Ri =i-Pr; Rz = Me (nido-p6)
4
PLQY[%] o3 A AR g AA g e g oy
= [ns(%) ] [ps(%)]
THF Film THF Film THF Film
nido—p5 40 64 33.3 37.7 1.39 4.81
nido—pb 24 44 31.0 46.3 0.95 1.49

X 45 23, nidops % nido-p6 IJFEES AAFF EAE MHS & 5 UL,

<nido-m5 WA| nidom8 3}IFEE9 TA>

b

H—= TMS
PrzNH, 0°C 1a ib

\/
—&i H -
Y 4
| \\‘ ) n-Buli, ather, -78 °C \\ Q
. Pe(FPhyls Cul than FBMeas, ByoH o' ERS H I
Q Br - Lod Br - = BMes, - - CI
i) TBAF, THF loluene, rix \AQ

closs-mS

7] g4 2-10] W2 closons HTHEE FATAT.

TAAH o %2, 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)&  F  ygolAZZHolwl (i-Pra2NH) (30mL) <l LA 71 % o 7] o
trimethylsilylacetylene (1.42 mL, 10.1 mmol)& 7}l WAl o 2X 35S 125 AT

olojA | THF(10 mL)E &= 3l 3EE 1lao] &9 —78E°ﬂ/\1 n-BuLi (2.5 M in hexane, 1.38 mL, 3.4
mol)E H7Fek & B3 &LoA] 1AIZF B wukela, 7)o THF (4 mL)E &wlZ 3}= dimesitylboron
fluoride (FBMes2,0.852g,3.17mmol) &-& FH71siglom, o] EFES 147 anket & 271 A3 @7t
3tar thAl wHkske]  ((5-(dimesitylboryl)-2-methylphenyl)ethynyl)trimethylsilaneE dA3FATE. o]oj A,
((5-(dimesitylboryl)-2-methylphenyl)ethynyl)trimethylsilane (0.71 g, 1.62 mmol)E <= THF (30 mL)el
S3|A| AL, 7)o tetra-n-butylammonium fluoride (n-BudNF,TBAF)solution(1.0MinTHF,1.9mL)E ZEA dj7]
27 gl A H7EeE & F2ol A 3AIZE Bt nRkste] E3tE 1bE STt

olo}A, EFaN(20 mL)  &ulo]l  decaborane  (B10H14,0.22g,1.80mmol) 2  diethyl  sulfide
(Et2S,0.87nL,8.9mmol) & F7Fgh - 2ol M 0.5A41%F &b wikslglar, o7]e] &F<(10 ml)& &2 sk
39S 1b(0.54 g, 1.48 mmol)e] &S HH3 H7let & A viy] 27 oA 4d 5t 2]& 8 235 closo-

_16_



[0132]

[0133]
[0134]

[0135]

[0136]

[0137]

[0138]

[0140]

[0141]
[0142]

[0143]

[0144]

[0145]

[0147]

SIHSd 10-2020-0052237

\ @ @ e
\\' c’ o

A B . . N P Y i oy

P wH 1w ElS — i} MaH, DKF, 0 °C =, ) n-Buli, other, -78 °C -\ y
/™ e W s S N Sl - R
toluena, rix iy Rl 11 FBMes,, othar \t@
. "

2a R = M (2b) /
R ="Pr (3b)

R = Ma {ciosc-m8)
R = Pr{rlesa-mT})

A7) Wke- A 2-20] W} closom6 E closo-m? 3}EES A8 Y.

TFAHeR,  EFAR0 mL) Evjo]  decaborane  (B10H14,0.22g,1.80mmol) %  diethyl sulfide
(Et2S,0.87mL,8.9mmol) & 7k F 204 0.5A1%F &b wwketar, of7]e] EF(10 mL)S &viZ k=
4-bromo—-2-ethynyl-1-methylbenzene (1.57 g, 8.06 mmol) &%E& 7l om, o Ed&ES AL 7] =4
stoll Al 49 Fot & A3t S3E 2a8 ST

o]oJA | Sodium hydride (NaH, 60% dispersion in mineral oil, 0.06 g, 1.43 mmol)E 71Z3% DMF (5 mL)el
HEAIZL F 0C7HA WAAZ AL, 7]e DIF (5 mL)E %UHE = 3% 2a (0.30 g, 0.96 mmol)e] &9
A3 #HAslglek. olojA, Aol A stFH B wwkst & FYUAIA E3HE 2bE ST

olo}d, THF (10 mL)E &vi= 3h= 3HgHE 2b(0.20 g, 0.61 mmol)e] §ol] -78TollA n-BuLi (2.5 M, 0.26
mL, 0.67 mmol)7} &a¥ ik SN H713 & FAd SxolA 1A17 Tk wuketia, o)l THF (4 mL)E
L2 &+ dimesitylboron fluoride (0.18 g, 0.67 mmol)¢] &HES HItg & whs ]7:] closo-m6 3HES
skt

38 DMF (5 mL)oll 3¢S 2a(0.30 g, 0.96 mmol) = i-Prl (0.26 g, 2,80 mmol)E H7}3 3 3g&E 2b2 &
Aok I AR Mo R s9E 3bE FAedlar, olF o]&3dte] closo-mb SHEFES FA = WHA
Abs W o= closo-m7 3HEES A ST,

3=H 1 -he
H s ./ W

/
o, i1 'PrifgCt, 00, THF = i} N, ONF. 0o pr-Buli. sthar, ra C Me -—('\ y
B ) — —/\ —1 ¢ /
4 | i} Kel \—"\ 1] FBMas;, ethar P o
ii) . \,1~{'\ —
W '] da 4b
4 clozo-m3

°C

NiClz, taluene, 140

A7) Wkl 2-30] wat closo-mS BEHES FA BT

TFAH 2 o-carborane (0.29 g, 2.0 mmol)o] £3]¥ THF £(5 mL)o] 0ColA i-PrMgCl (2.0 M in THF,
1.2 mL, 2.4 mmol)S HH3] H7I3F & 1A E¢F wweldar, THFE #9271 3 toluene (5 mL), 1,5-
diiodo-2,4-dimethylbenzene (0.78 g, 2.2 mmol) % NiCl2 (5.2mg,0.04mmol)ES H7}3ta EFES 140TColA
36A17E 3 HEE  FUAA SHEE a5 FASISIT.

olo}A, SFE 2B P W FA WO Bal DIF (5 nl)ol $HY HTE 4aF ol g3l T
e FASA

olo1A, closo-m6s Fdsh= WHI FARE WS Fall stgh= 4be ARS8l closom8 StehES EASHH.

<nido-3}3t=59 4>
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Ry Rs
Ri=H: R,=Me: Rz=H (clos-m5) Ri=H: Ry=Me R3=H (nido-m5)
Rq = Me Ro=Me Rs=H (closc-m86) Ry =Me; Ra=Me; Rz=H (nido-m6)
Ry=i-Pr Ro=Me Rg=H{chsomT) Ry =i-FPr; Ra= Me; R3=H (nide-mT7)
Ry = We; Ra=Me; Ry=Me (closom8) Ri=Me Ry =Me; Rz= Me (nido-m8)

A7) w2 30wl nido-mb WA nido-m8 3}HEEES A S T).

TFAAoR ¥ E  closo E}GL“(O 15 mmol)¥} n-HlEFFEIEFZE o= (BudNF)(0.75 mmol)S
THF(20 mL)oll &38A1713L, EFEE 24X HEd FFAF T, oo, F27Mx] W7 & &wE SoA7|x, 3
FES ﬁ%iiﬂ}ilﬁ}-ﬂ% %ﬁﬂ Az}ste] ¥k-g-2] 20 7]A ¥ nodo-3+EE (nido-m5, nido-m6, nido-m7,

nido-m8)S &},

[Bu4N][1-(Mes2B)-3-(8-H-7,8-nido-C2B9H10)-4-MeC6H3] (nido-m5)

Yield = 64%. 1HNMR(acetone-d6): & 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(BudN)(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): 6 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 =28.1, 80)), 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(Bud4N),13.8(Bu4N)(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): & 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, 1), 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): § 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): & 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(Bu4N)  (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.

(A8 2]

Z 62 XA 3AS & 4489 nidombd FFES AATZE Uz, = 7€ nido-m5 WA nidom8 FIFTFEE
o gigk IV vis &4 ~FEH 2 p| EJJEE@.% YERNI, & 82 PMMA ZE W9 nidomb 3}3HE9] PL ~HE
Y 2 s dAES(PLQY)E YEh 9% nido-m6 3= T3t PMMA A5 YollA SAHE #3480 PL

& ¥ (transient PL decay) L@jZolx, = % nido-m5 &30 sk THF &v) oA =AH=E &7F89l pL
& ¥ (transient PL decay) Z#i=Zo]w, 3 5% nidom5 WA nido-m8 I EE<] THF ¥ PMMA ZE

PL %2} 8 (PLQY), wH3o] =3t 24 AR A 4 AR 233 4=, HOMO/LUMO, BEst(¥ZFa3} A&t
o] YA Ao])E EFATE.

£ 5
PLQY[%] 27 2 AR A 7z A%el | HOMO/LWMO | BEstleV]
W ¥ns] | 9 S (us] [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-m? 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
= 6 WA = 10 283 X% 55 FZFSH, nido-mb WA nido-m8 FFEELS 312 WA 315mmol A 3 S5 ¥
A7F dojutar, 350nm ol FelAE ke F7F dojuvbe o= YEETE. 350nm oMY &4 AETt W
Ao H]Zo] | nido-m5 WA nido-m8 3}FEE2 HOMOSH LUMO= &3F¥ o= EEHo] S & 9Jt}. nido-

g
m5 WA nido-m8 &2 A-, AA4a7F Yl THF € oA SHE PL A & PLQY) = AUHo 2 Yoo
U, PIMA 22 UoA =A% PL 42 FE(PLQY)E o)BT} =2 oz el o= nido-m

=]

7]

N

gaEESo] &4 F% WY (aggregation—induced emission, AIE) EAL 717 S on]dlt}.

(@]
=
X
jon)
[eN
3
=
oo

58], = 9 WA = 109 ¢4 PL H¥E e Zek % 55 Fx8H, nido-m5 WA nido-m8 3HFEES THF
Sy PMMA EE oA EFE A faRAARe] wdrde] o d® AA JER o] nido-mb WA
nidom8 FFEEC| #43 AAFFES 7HAe AL HoFE Fo=ZA, A} ]m@mlmﬂnﬂomfhhﬂ?z
o]l R2 ¥ R3 XFAE FU7IE BTN (AFF EAS 2k FANE F USS e, olEg AaF
F B4 e 991& R2 UlX] R3Y FrkE dAWE anE Qld UE-FhEElE 2l vl 7] Alele]
2 Fz27} ZbstE o] HOMO-LUMO X+ 2M|® F3go] ofstE| i webA] dsada 5d odluA Aol (BEx) 7k 0.1 eV

oz w§ AT AdE B 5 A,
ol

A, Y 7% Robel A BAAE e §
oA g WY WelA B wEe oA
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