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DeYelopment of Building Blocks Using Selective Hydrometalation of Boronated
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In this study, a novel catalytic synthesis of borylsilyldiene compounds via

the hydrosilation of trienes containing a boryl group was established. Hydrosilylation of 1,
3-butadienyl boronic esters catalyzed by a monophosphine palladium(0) complex proceeds to give
1-silyl-1-boryl-2-butene derivatives. Similarly, 1-poryl-1-silyl-2,4-pentadiene derivatives were
synthesized by the hydrosilylation of 1,3,5-hexatrienyl boronic esters with HSiPh3 in the presence
of a monophosphine palladium(0) catalyst with alkylphosphines such as PMe3 and PBu3. In contrast,
ghe_(moqo)triphenylphosphine palladium(0) complex mainly produced 1-boryl-3-silyl-1,4-pentadiene
erivatives.
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Entry Cat HSiR3 Time/h Yield/%
1 1a HSiPhs; (2a) 4 91
2 1b HSiPhs (2a) 8 98
3 Ie HSiPhs (2a) 48 48
4 1d HSiPhs (2a) 200 41
5 le HSiPhs (2a) 7 66
6 1f HSiPhs (2a) 72 72
7 1g HSiPhs (2a) 72 0
8 1b HSi(CsHsCF3-4)s (2b) 0.5 97
9 1b HSi(CsHeCl-4)3 (2¢) 0.5 88
10 1b HSi(CsHeMe-4)s (2d) 24 89
1 1b HSi(CsHeNMer-4); (2¢) 50 89
12 1b HSiPhaMe (2f) 45 93
13 1b HSiPhMe: (2g) 7 86
14be 1b HSiBnMe: (2h) 5 64
155 1b HSiEt; (2i) 46 94
16 1b HSi(OE0)s (2j) 2 81
17 1b HSiCls (2k) 24 85
18 1b HSiMe:Cl (21) 5 62
19 1b H:SiPha (2m) 0.1 83
20 1b H:SiPh (2n) 64 21

a. 7.5 mol% of 1b was used. b. 5 eq of silane was reacted. c. 50 °C.
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140 b HSI(OEt): (2)) 7 62 100 0

a. 70 °C. b. 5 eq of silane was reacted. c. 50 °C.

B L-UATINRT BEO 1R -1-2 U 240 F PV x  % AVZ i E&
AR

THET VR YBEES a— L AT LD R T XTIk S E RFari L
FOSIZE 0 Goni - U AT VART VFEEREFEA DT VT e REOBBISRMET
TOTINARY MEEISICE O SHET A=Ay T AU A E &Y T AT L A #IR
NG Z T Lic, SI&R<@ill v 70 U RIS K D FRET VAT v a—
RO A ER LT,

Ph
. OH PdCl, (6 mol%) OH
k/sﬂ(oa)s __RCHO ~_Si(OEt), _BAF(1.2eq) _ ~_Ph
" B(pin) CeDs 70°C R THF, 65 °C Ph &
>9:1 dr R =Ph 50 %

R = Ph (72%), CgHsNO»-4 (83%)
CeH4OMe-4 (59%), 2-furyl (69%)
2-thienyl (47%), CH,CH,Ph (75%)



1-AR Y -1-2 U 24N B FFERICHOWT S [EEEZR T U LR U B RSIZ X 0
indT D 14-V2= vy T UL EY O ERICRE LTz, sl&fmgiub vy 7 o7
FOSIZ £ 0 G 7o i A A RS D ARETH D,

@) BEIHRAT 4RIV AOMBEZ LD N 2= LR T UEFEEOE Re Ul
D A

FITFNRAT 4 BT HE ) (RAT 4237 D0 K(0OFE (1b) BET Y
7= = VIR AT ¢ B (L) B L T 51,35-~F Y P mo AR YgREFa— LT
AT NVOEKFIE N 72=12T (PhSIDIZ LD e Fa v U bRIETIX, 6AL0D
A F VLD BN E AL ST 1,6-MIA & 1,465 IR A 2 2 345 5 21 7= (Scheme 1),

(74 atomD%)
cat: Pd-PBuj; (1b) D

(10 mol%) W\/\/SkiPhg,
CgDg, 30 °C, 24 h X B(pin)
6-d; (56%)

DSiPhy  + NN g

pin)
oo (85 atomD%)
(96 atomD%) cat: Pd-PPh3 (1d) ’
(10 mol%) SiPhg
CeDs, 70 °C, 30 h X = B(pin)
7-d; (45%)
Scheme 1

F72. 135K N =Ry a— o X7 Ok Ka v U Ao KOs HERE
ZDFTRHEIZL VAL E L7z (Scheme2), Z Dt Ku v U ALEISZIS 1T DAL E SN
PEITZSEIRD D & OB TLHISISIZR T HHHETH 2 n3-37 DU LFHADINHE~D
PEALOFIRIE S SICEL OV RBLLIZEEX DD, T7hbb, E1TEEO NI T Y
=TT URR AT 4 N WA IR OB F LG KD TSpeny el
EINDHZET, 3T VT LA BMALNE S 272 0 16-(HIRT) 23ME B9 B Rk
LiztEZzond,

B(pi B(pi
WB(pin) | (pin) | (pin)
+ | |
HSIA
RsP-Pd A N —  y

H.
Arsi” Pdpg, [—Pd-PR,
SiAr;
A B c
) ¥
rrl\\/\/B(pm) _ X B(pin) A Bpin)
Pd - Pd - |
RsP™ "SiArs RsP" " SiArs ReP T L SiAr,
D TSpe E
l TSRE fom D TSRE fom E l
MB(pin) MB(pin)
SiAr, SiArs
6 7

Scheme 2



9 9 0 0

Komine Nobuyuki Mitsui Tatsuo Kikuchi Shu Hirano Masafumi 39

Ligand-Controlled Regiodivergent Hydrosilylation of Conjugated Dienes Catalyzed by 2020

Mono(phosphine)palladium(0) Complexes

Organometallics 4510 4524
DOl

10.1021/acs.organomet.0c00597

Kuramochi Ayumi Komine Nobuyuki Kiyota Sayori Hirano Masafumi 94

Ru(0)-Catalyzed Synthesis of Borylated-Conjugated Triene Building Blocks by Cross-Dimerization 2021

and Their Use in Cross-Coupling Reactions

Bulletin of the Chemical Society of Japan 2113 2132
DOl

10.1246/bcsj .20210163

Hirano Masafumi Machida Shuhei Abe Ryota Mishina Takuya Komine Nobuyuki Wu Hsyueh-Liang 40

Cross-Dimerization of 2,5-Dihydrofuran with Conjugated Dienes Catalyzed by (Chiral 2021

Diene)ruthenium(0) Complexes and Origins of the Enantioselectivity

Organometallics 3370 3388
DOl

10.1021/acs.organomet.1c00368

Sawasaki Asami Komine Nobuyuki Kawauchi Susumu Hirano Masafumi 45

New strategy for synthesising conjugated hexatrienylferrocenes via cross-dimerisation 2021

New Journal of Chemistry

14988 14998

DOl
10.1039/d0nj05413e




Okazaki Shione Shimada Keita Komine Nobuyuki Hirano Masafumi 41

Ru(0)-Catalyzed Regioselective Synthesis of Borylated-1,4- and -1,5-Diene Building Blocks 2022

Organometallics 390 411
DOl

10.1021/acs.organomet.1c00615

Kurita Shinnosuke Kiyota Sayori Komine Nobuyuki Hirano Masafumi 24

Ru(0)-Catalyzed Synthesis of Conjugated Iminotrienes and Subsequent Intramolecular Cyclization 2022

Giving Polysubstituted Pyrroles

Organic Letters 2973 2977
DOl

10.1021/acs.orglett.2c00773

Tomita Yusuke Haraguchi Naoto Kiyota Sayori Komine Nobuyuki Hirano Masafumi 24

Cobalt-Catalyzed Divergent Cycloadditions of Alkynes with Conjugated Dienes Yielding 3- 2022

Vinylcyclobutenes, Bicyclo[3.1.0]hexenes, and Cyclohexa-1,4-dienes

Organic Letters 7774 7778
DOl

10.1021/acs.orglett.2c03108

Hirano Masafumi Okada Harumi Hayasaka Chikara Komine Nobuyuki Kiyota Sayori Nakano Koji 46

Dibenzo[d,d" ]benzo[2,1-b:3,4-b" ]difurans with extended Tt -conjugated chains: synthetic 2022

approaches and properties

New Journal of Chemistry 1003 1017

DOl
10.1039/D1NJ04796E




Kiyota Sayori Kamakura Kohei Komine Nobuyuki Hirano Masafumi 21
Ru(0)-catalysed cross-dimerisation and -trimerisation of alkynyl- with butadienylheteroarenes 2023
Organic & Biomolecular Chemistry 3588 3603

DOl
10.1039/D30B00207A

18 0

©) 1,3-

1,3,5-

128

2020

67

2021

67

2021




67

2021

1,3- 1,3-

128

2021

1,6- -1,5-

128

2021

( ) ©

1,4-

gem-

102 (2022)

2022




102 (2022)

2022
102 (2022)
2022
[3.1.0]
102 (2022)
2022
LaC )
130

2022




[4+1]

130
2022
103 (2023)
2023
1,3- 1,3-
103 (2023)
2023
[3.2.1] -2,6-
103 (2023)

2023




103 (2023)
2023
) A
103 (2023)
2023
()
84
2023
0
0
2

Boron-containing Compound and Method for Producing Same

WO 2020162575 2020

Boron-containing conjugated polyene compound, method for producing same, and
method for producing conjugated polyene compound

WO 2020059824 2020




https://ww.tuat.ac. jp/outline/disclosure/pressrelease/2020/20201218_01.html




