©
2021 2023

Optical propertg and application as a ligned for functional transition-metal
complexes of dibenzobarrelene-hexatrinene derivatives

Ishii, Akihiko

3,300,000
(DBB) (HT)
E DBB HT (DBB(E2)HT)
E E Dbb(E2)HT
(HBpin) Bpin DBB
((BOH)2)HT
DBB(E2)HT
E 16
14 15
13

Syntheses, optical properties, and chemical reactivities of a series of
compounds (DBB(E2)HT), in which dibenzobarrelene (DBB) and hexatriene (HT) parts share the
respective one C-C double bond one another and two bridgeheads of the DBB and terminal 1,6-carbon
atoms of the HT are linked with main group elements (E), were investigated. The compounds (E = 0O, S,

Se, and Te) were successfully synthesized by the reaction of the corresponding bridgehead dianions
with elemental E, and their optical properties were compared experimentally and theoretically. On
the other hand, we found that the reaction with the dianion with pinacolborane (HBpin) yielded DBB
((BOH)2)HT, formed by the cyclization at the boron atoms, in addition to the compound having Bpin
groups at the bridgeheads.
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DBB (S,) HT 449, 479 499, 537 0.72 0.95 0.03
DBB (Sey) HT 449, 478 502, 540 0. 39 0.98 0.04

DBB (Tez) HT 463, 492 523, 545 <0.01 0. 69 -




(5) DBB(CH,0)HT DA% IBHAN. YT =A v ERXTHRALTINT B REDINZ LV | WFGEEN
It Ry A FUENEASNEZFHEREZG (32%), ZOBIEME Faxs A F kD7
= =NV F VSO GFNBRL)S Z ET L, SOSSEMIZ LY | 6-endo-dig BRIk & 5-exo-dig
BRALDEBIRICKEE Z 5 Z E 26T LTz, T72b 5, A ARERAEZ 723545 121% 6-endo—
dig BRILAERM (65%) . HHEMESAE T CTld 5-exo-dig BRILAERM (79%) 75!1%3#{9’] TR LT,

Br 1) t-BuLi (4 equiv) O OH Ph
‘ —=—Fh THF, -78 °C =

— 3
/ 2) (CH,0), (7 equiv) U /

Br _ o, o,
\\ THF, -78 °C to 50 °C OH \\
Ph Ph
(32%)
[AuCI(PPh
/ Ph ° ‘ — Ph NaH ( 41eqU|v)
CHZCIz/THF DMF 80 °C
o\

Ph
6-endo- dlgi—ﬂsﬁi (65%) 5-exo-digER{biAs (79%)

(6) DBB((BOH),)HT ARk BEEN T =4 & ¥ a—/)LAR T HBpin) & DRIGE#ET L7
LA, RBYENLIC Bpin BA2AT AR A, K UFHE ETERILAE Z - 72 DBB((BOH) ») HT 23
BonsdZ EE R U, fBEEAL Bpin /K75 DBB((BOH) ») HT ~D RV D SIS STk
I Td %, DBB((BOH) o) HT 1F5RV\E 47 1 YeAa R LT,

O Br Ph 1) t-BulLi (4 equiv)
= THF, -78 °C
0 ‘/

0
BN\ 2) H-B i
Ph ©

(7) DBB(S)OHT(Sy) D T TICALTWS, 2,5 MiRTANLT 4 REBINLTWD
DBB (S2) HT (S») DR IEMIEF A TE D U, B8 VR = VK & O Z#Et L7=. DBB(S)HT (S,) &
Fe, (CO)y & DS TIEED YV ANT 4 REEBEALNEIG L, SoFer BB T HE ALK =/L
S DBB (S2) HT [SoFe (CO) ] A3 AR U 7o, & OREIE I L HAS & X A EMNTIC L W IRE LTz, Z 0k
-y /vﬂ%‘:/uﬁéﬂz!x@ﬁéftﬁm ERE L2 & 2 A, BEMREIBRILS N, 2 ok ikix
[Fe-Felt Ru /" F—EII v/ THY ., HIE T TORBERKFRAIZ OV THEE S 72Uk
B U7z, @7 2 I TV B EEIRITSERRS T CAZEE T, DBB(S) HT (S W/ ff9- 5 Z EAVHIBA L
7272, HEOERIZIZE L R0 77,

DBB((BOH),)HT

DBB(So)HT(S,)

DBB(S,)HT[S,Fe,(CO)el

—J7CLDBB(SHOHT (SO WK LAV FEF N U LAEEHSHETU ALY ¢ RiER ZETLK, Bk
RV FHER BrCHAOH) 2 KIS D2 ETEAT7 2 /) — VB F+TH D
DBB (S2) HT (SCHATOH) » 2B FS 5 Z LTS Lz, Z 4% [0SSOI U PU RN - & L CHWTT b
SRUDADNLNAZT AEDEIGICE Y DR DA amy AERO AR ERE LTS, 5K
NZIXES o T2,



1) NaBH, )@\’ Bu Z'(CHZPh
OH

2) tBu  OH S =S OH S/ 1 “CH,yPh
CH,B a
Q -Br Ph tBu t+-Bu
+Bu
t-Bu tBu

DBB(Sy)HT(SCH,ArOH),

(8) AMFFEDFIES T & A 37 b, SHORY

AHFSETIX—1E D DBB (E,) HT KONV DFFERDEARICETD L, WIS LR E O v 7 Mo
WFREE DR FERATME 7 E DR A R THZ EHONC LTz, BRI E & LTI 16 EORRFE)
ST NMIVETTRTHEKR L, RFEARLEREI N AREL o7z, BHHME Lz 14 BH DT

15 ECENEAN SN FEROERITIZE S 2o 7oy, 13 ROFT UENEA SINT-FHHRILE
WIDOE IR LTz, AR AEF AL A DAL 2 BRI SR L0 R B K
MIJET DD ThDHEBEXD, SRIIFUFEFEERD 7 oAb F 2o h—~DIEH 2 L

PRREMEIC B BRI b 7e L D,

<5 F 3Tk >
(D B. VanVeller, D. Robinson, T. M. Swager, Angew. Chem. Int. Ed 2012, 51, 1182. Y.

Wada, H. Nakagawa, S. Matsumoto, Y. Wakisaka, H. Kaji, Nat. Photonics 2020, 14, 643.
© FHEEZ, THER, GEAHTHaEE, 2018, 76 1042.



23 0
2,5- 1,6- -1,3,5-
50
2023
104
2024
- 0,S
104
2024
1,6- -t- 1,3,5-
104

2024




2024

(1,6- -1,6- -1,3,5-

33

2023

2,5-

1,6-

-1,3,5-

50

2023

104

2024




0,S

104

2024
1,6- -t- 1,3,5-

104
2024
7
2024

-1,6-

32

2022




9,10- ( y)-11,12-

(

12 CSJ

2022

-(1,6- -1,6-

49

2022

9,10- ( )-11,12-

103

2023

1,6-

-1,6-

-1,3,5-

103

2023




-(1,6- -1,6-

103
2023
1,6- -1,3,5-
103
2023
1,6- -1,3,5-
103
2023
-(1,6- -1,6- -1,3,5-
103

2023




1,6- -1,6-
31
2021
3,6- -3,6- )-1,2-
48
2021
1,7- [3.4-b:3 4 -d]
102
2022







