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Integrated Synthesis of Polydiazo Compounds toward the Construction of Organic Magne
ts

Kitagawa, Toshikazu

27,000,000 8,100,000

Polycarbenes generated from properly-designed polydiazo precursors represent poten
tial components for organic magnets. To construct high-spin polycarbenes, the spins of the component carbe
ne units should interact ferromagnetically. In this study, sterically protected poly(diaryldiazomethanes)
were synthesized by integrated reaction, and the properties of the corresponding carbenes were studied.



1)

Nz

)

®3)

1)

2,6-

1b, 1c

45% Y |)

H_ ,CO,Et
N

1) SOCl, ! z
_Nsoch |
2) H,NCO,Et O W\
AgBF, M
30% (Y=Br)

50% (Y=I)

ON COzEt

‘BuOK THF
8% (Y=Br)
33% Y )

NaNO,
AcOH, Ac,0
92% (Y=Br)
N,O,4
AcONa, CCly
99% (Y=I)

| N, Y
1b (Y=Br)
Ic (v=l)

X .Y Carbene ty, X Y
° Q‘ 2a 16s Br Br
X Y 2b 24s | Br
2c 184 min | |
2b, 2c
(tu)

24 s 18.4 min
2a (tz =16 s)

2C

C-I



3a~c (v) 2.2 25 10
S
z
@, N,

N, Q 8 =H z AN z
G N
! I Pdcatalyst | () L, Nepe

z & : & z
hv l‘ P <

B &5 _.9 0

z z
3a—C

(2)
m-
4 p-
5(4eq)
6 48% (GPC
) IR C=Ns
6
o-

H N, Ny

I I 5(4eq)

4 Cul, Et;N
48%

2-MTHF 6 77K
(>300 nm) ESR
7
330 mT
110 K
40 450 mT

130 K

SQUID
S=4.39(8K)

S=5

S=5 S=4 S=2
S xR
4 2
8
9 GPC
70
Ny
AR,
8 Polydiazo hv
Pd(PPhg),Cl, compound (9) N,
Cul, Et;N

9 10
SQUID fitting
S$=18.1,221 BK
S
18
S = 70
70
S 1/2
3



4.
i) 2)
3)
[BMIMI[T£2N]
Step 2
Pd
Step 3
R' o R Step 1
, H=-TMS
R‘R1R1‘| PICKEPP): R R
\N;N/\/TEN- N 40°C RZTMS
BMIM
Step 2
NaOH
H,0 or MeOH R' 5 R
N -
40°C R R« R H
R2
Step 3 I Il yield
overall yiel
PdCly(PPh3), 20% R'=R?=H
E |/©\| 7% R'=H, R?=t-Bu

o, Rl= 24|
60°C 12% R'=Me, R*=t-Bu

10
Satoshi Katano, Yousoo Kim, Toshikazu

Using  Adamantane-based  Molecular
Tripods, Phys. Chem. Chem. Phys., ,
15, 2013, 14229-14233.

DOI: 10.1039/c3cp51612a

Takao Okazaki, Taisuke Adachi,
Toshikazu Kitagawa, NMR and DFT Study
on Onium Ions Derived from Substituted
Fluoranthenes and Benzolk]fluoranthenes,

Bull. Chem. Soc. Jpn., , 86, 2013,
464-471.
DOI: 10.1021/1a305092¢

Toshikazu  Kitagawa, Hiroaki

Matsubara, Koichi Komatsu, Katsuyuki
Hirai, Takao Okazaki, Takahiro Hase,
Ideal Redox Behavior of the High-Density
Self-Assembled Monolayer of a Molecular
Tripod on a Au(111) Surface with a
Terminal Ferrocene Group, Langmuir,
, 29, 2013, 4275-4282.
DOI: 10.1021/1a305092¢g

Katsuyuki Hirai, Keiji Hatanaka,
Tsuyoshi Yamaguchi, Akiko Miyajima,
Toshikazu Kitagawa, and Hideo Tomioka,
Generation and Reactivities of Triplet
Diphenylcarbenes Protected by Bulky
Groups as para Substituents, J. Phys. Org.
Chem., , 24, 2011, 909-920.

DOI: 10.1002/poc.1898

Kohei Ogawa, Koichi Komatsu, and
Toshikazu Kitagawa, Allyl Radical Nature
of a Phenylcyclopentadienyl Radical Anne-
lated with Two Homoadamantene Frame-
works, J. Org. Chem., , 76, 2011,
6095-6100.

DOI: 10.1021/j0200748m

Shinya Minegishi, Koichi Komatsu, and
Toshikazu Kitagawa, Cyclobutadieneiron
Tricarbonyl Annelated with Homoada-
mantene Frameworks, Organometallics,

, 30, 2011, 1002-1007.
DOI: 10.1021/0m101054d

Masaaki Hanamura, Jun Kamada,
Akiyo Amano, Ken’ichi Takeuchi, Takao
Okazaki, Katsuyuki Hirai, and Toshikazu
Kitagawa, Self-Sensitized Photooxygen-

Kitagawa, Maki Kawai, Single Molecule
Study of the Electronic Structures of

Molecular Tripods with Functional Units, J.

Vac. Soc. Jpn., , 57,2014, 159-162.
http://dx.doi.org/10.3131/jvs)2.57.159

Satoshi Katano, Yousoo Kim, Toshikazu
Kitagawa, Maki  Kawai, Tailoring
Electronic States of a Single Molecule

ation of a Ceo—Cycloheptatriene Dyad to
Form Norcaradiene-Derived Endoperox-

ides, Eur. J. Org. Chem., , 2010,
3257-3264.
DOI: 10.1002/ejoc.200901453

Katsuyuki Hirai, Kana Bessho,
Toshikazu Kitagawa, and Hideo Tomioka,
Triplet Diphenylcarbene Protected by



Todine and Bromine Groups, J. Phys. Org.
Chem., , 23, 2010, 347-356.
DOI: 10.1002/poc.1651

Kenneth K. Laali, Takao Okazaki
Toshikazu Kitagawa, and Teruo
Shinmyozu, Stable-Ton NMR Spectroscopy
and GIAO-DFT Study of Carbocations

23 2012 9
20
23
2012 9 19
Kosaku Tsujita, Kana Bessho,

Katsuyuki Hirai, Toshikazu Kitagawa,

Derived from Multibridged [3n]Cyclo-
phanes, Eur. J. Org. Chem., , 2009,
4451-4457.
DOI: 10.1002/ejoc.200900479
101
1,3,5- [(4-
) ]
94 2014
3 28
_ (9-
) )
94 2014
3 27

Katsuyuki Hirai, Kosaku Tsujita, Kana
Bessho, Toshikazu Kitagawa, Generation,
Characterization and Reactivity of Triplet
Diphenylcarbene Protected by Four Iodine
Groups, The 8th International Symposium
on Integrated Synthesis (ISIS-8), 2013
11 30

2013 2013
9 26

Kennosuke Hayashi, Takao Okazaki,
Toshikazu Kitagawa, Reaction Integration
of Sonogashira Couplings for Synthesis of
Substituted  1,3,5-Tris[(4-benzoylphenyl)-
ethynyllbenzenes in Ionic Liquid, The 3rd
International Symposium for Sustaina-
bility by Engineering at MIU, 2013 9
17

Toshikazu Kitagawa, Takahiro Hase,
Toshiki Tanaka, Hisashi Umemura,
Self-assembled Monolayers of Ferrocene
Bound to Au(111) Surface through Tripod-
haped Trithiol and Oligo(p-phenylene-
ethynylene) Bridge, The 12th International
Kyoto Conference on New Aspects of
Organic Chemistry IKCOC-12), 2012 11

14

Hideo Tomioka, Generation and Reactivity
of Triplet Diphenylcarbene Protected by
Four Iodine  Groups International
Symposium for Sustainability by Engineer-
ing at MIU, 2011 12 2

22
2011 9 23
( )(1,4-
-1H-1,2,3- -5- )
2011 2011

Toshikazu Kitagawa, Self-assembled
Monolayers of Dyads Consisting of
Tripod-shaped Trithiol and Ferrocene on
Au(111), 2010 International Chemical
Congress of Pacific Basin Societies
(PACIFICHEM 2010), 2010 12 19
Honolulu, U.S.A.

Katsuyuki Hirai, Toshikazu Kitagawa,
Hideo Tomioka, Persistent triplet diphen-
ylcarbenes: Steric protection by ortho- or
para-substituents, 2010 International
Chemical Congress of Pacific Basin
Societies (PACIFICHEM 2010), 2010 12

18 Honolulu, U.S.A.

21
2010 9 10



(p-

) -
Au
21
2010 9 11
2010
2010 9 8
90 2010
3 27

Takao Okazaki, Toshikazu Kitagawa,
Teruo Shinmyozu, Kenneth K. Laali,
Stable-Ton and GIAO-DFT Study of
Carbocations Derived From Multi-bridged
[8a] (n = 3, 4, and 5) Cyclophanes, 12th
Kyushu International Symposium on
Physical Organic Chemistry (KISPOC-12),
2009 12 16

Toshikazu Kitagawa, A Dyad Con-
sisting of Tripod-shaped Trithiol and
Ferrocene: Preparation and Electro-
chemical Property of Self-assembled
Monolayer on Au(111), 12th Kyushu
International Symposium on Physical
Organic Chemistry (KISPOC-12), 2009
12 16

Laali

Kenneth K. [3u]

NMR DFT 20
2009 9 30

http://ww._ocm.chem.mie-u.ac. jp/web/

o
KITAGAWA  Toshikazu

®
HIRAl  Katsuyuki

®

OKAZAKI

Takao



