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Construction of innovative expanded pai-conjugation leading to the
light-emitting materials by hybridization of metals and heteroatoms
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Recent progress in nanotechnology for materials science leads to
investigate luminescent or conductive molecules based on inorganic-organic hybridization. In this
study, the precise synthesis to hybridize pai conjugated molecules with metal atoms and heteroatoms
was investigated for generation of innovative inorganic-organic hybridized materials. The results
showed that boron, platinum, and phosphine atoms introduced into unsaturated bonds. In addition,
fluorous or nitrile groups which have importance in functional materials, were successfully
incorporated. Moreover, compounds including platinum atom formed pai conjugation with sulfur or
selenium, and remarkable phosphorescence was observed as novel phosphorescent materials.
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MBHRTHZERHBLNERST (PhS), 55 (64/36)
(Scheme 1), PhSH 37 (63/37)
R, AR 7 4 LI OWT E';f izz ((Zi’)’/‘l(l)))
b PR TRF L7z (Table 1 XTY2), 3
Table 1 hv(Xe lamp) Bpin Table 2 Bpin
n J— iny phosphine (3, 0.40 equiv.), nCgH, ) cat. PPha, hv
CHeT= ¢ B CgDg (0.25 mL), 40 °C, 12 h cor J)ﬁ%pin R—== + Bypim solvent :2 h Rﬁ )
1a, 0.3 mmol 3.5 equiv. 2a 1 3.5 equiv. y 2 Bpin
Entry Phosphine Yield (%) (eransicis)* Condition A: alkyne (0.30 mmol), PPh; (0.2 equiv.),

1

g

3a
2 P{@) 39 (95/5)
3 3b
30 ;éi)) 41 (94/6)
p
3c

4" P‘(@) Trace
3
3d

6

v

Q

n
~L -

) 42(90/10)

44(83/17)

34(88/12)

hv (Xe lamp, Pyrex), CgDg (0.25 mL), 40 °C
Condition B: alkyne (0.10 mmol), PPh; (0.8 equiv.),
hv (Hg lamp, Pyrex), CDCl; (0.075 mL), 50 °C

Entry Alkyne Product Yield (%)* (trans/cis)

1 — A:32(91/9
"Ceths—=— 1Ia 2 B: 54 ((sz;'lgz)

==

5 = A: 16 (96/4)
\IA/ 1b b B: 41 (81/19)

3 A: 36 (88/12)
Q/// Ic x B: 44 (81/19)

4 > A: 17 (93(7)
Pho~_~ 10 2 B: 51(84/16)
5 P A: 18 (92/8)
Ph._Z le e B: 26 (82/18)
(o] .
6 Uy A: 39 (91/9)
“o = B: 64 (82/18)

2 Yields refer to '"H NMR yields.
 1-Octyne (0.1 mmol) was used with Hg lamp.
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2 Isolated yield. The trans/cis ratio was determined by "H NMR.
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Table 3

H
PEt, . H PEts ,,CSX
Light /C—Ar—CEC—Pt—CEC—Ar—C
HC=C—Ar-C=C—Pt—C=C—Ar-C=CH > xgwg” | H
PEt;
XSH H
PEts
2
1
Where, Ar= phenylene. biphenylene. 2.5-dimethylphenylene. and 2.5-dimethoxyphenylene: X = C¢Hs and 4-MeCgHy
Entry Pt-acetylide, 1 Heteroatom reagent Duration (h) Isolated Yield" (%). 2. (E/Z)
1 1a CeHsSH 3 82 (2a) (60/40)
2 1a 4-MeCgH,SH 3 90 (2b) (70/30)
3 1b CeHsSH 4 90 (2¢) (60/40)
4 1b 4-MeCgH,SH 5 88 (2d) (60/40)
5 1c CeHsSH 3 85 (2e) (89/11)
6 1c 4-MeCH,SH 3 83 (26) (56/44)
7 1d CeHsSH 3 84 (2g) (94/6)
8 1d 4-MeCgH,SH 3 87 (2h) (81/19)

[1] Reactions were carried out in chloroform solvent under wradiation by using 1. frans-(EtsP),Pt{C=C-Ar-C=CH}; (0.1 mmol) and arenethiol (0.25 mmol. [1]

Inseparable mixture of E/Z isomers were estimated by "H NMR.
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