©
2014 2016

Development of non-invasive analysis for agricultural chemical
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We developed new spin label reagents based of isoindole framework. The spin
label bearing four ethyl groups showed strong resistance to the reduction using L-sodium ascorbate.
We also developed agricultural chemical based on fludioxonil, which has antibacterial activity

for Botrytis Cinerea. We found that NH part of pyrrole with fludioxonil played am important role
in antibacterial activity.

ESR



(ESR : Electron Spin
Resonance)

L ESR

(ESR-CT

ESR

TEMPOLKi&#  ESR-CTIC X 2 Hifg

1 ESR-CT

X : ¢
O _N-O
OH
\WW[( o
NHRE 7~ v o j g

Mg AF UL KT

2
ESR
@
)
©)
©)
ESR
C
C (L-(#)-ascorbic
acid) ESR
ﬁ'ﬂ;;ﬁ}lz E FDA'—ZTWE‘/
ESR:EHE ESRFEE

EX I CIC ko T, ESRAEERE Ry
VT I vNEEBREND

3

O><F
Oy, JdF uysEs
*O-N +
z CN
N/
= /

AEATTRT SV

T ~ULF| JRAGHE R

Q
* O-N \/\’\\‘/%/\N

N=N A\
CN O0_0
TV & IRORE & FF
4
C
CF-TMINO
CF-TMINO
CF
TMINO
OR
\/(EN?(CFE R1g R
(.5 R! g R
CF-TMINO Yo h—%HLI=TMINO
5
Sharpless
/ -ON@ N=Nn o
E N =
e o
: o N0
*0-N /é'“/c” o
N o N ' 0=P-0R
6
1 C

TMPO (2,2,6,6-tetramethyl-
piperidine-1-oxyl)



PROXYL

OR
R
%EQ !
Q Q
PROXYL%! TMINO’!

1,2,3-

m- @

5a
6a TEMPO
5a

5a 90
5a 8a

DMF 9a

10a 10a
1lla
1la  Reverse-cope
12a

16a NaWo,

la
1b

o o
MeO.

MeO OH__Br, (1.05 eq) OH _cat. H,SO, OMe
AcOH /H,O / MeOH / reflux / B
reflux Br overnight ’

2 3 97% 4 98%
OH OH !
MeO. MeO. AcOH /H,;SO;  MeO.
EtMgBr (3 eq.) =8/2
e N [t
Et,0/-10°C B 2 - g Br rL/zh Br
6a : 5a total 90% yield 8a 94%

TEMPO / o
KBr / NaOCl / MeO EtMgBr /
NaHCO; aq. (pH 8.6) Et,0/-10°C/3h

1) n- BuLl/THF/
asc Meo __NH,OHeHCI
2) DMF E{OH / reflux /

overnight

9a 99%0 10a H
NaBH,CN (16 e MeO.
MeOH/pHS/ ~OH CHCI3/requx/
2 days
cat. Cu(OAc), / air + EtMgBr (2eq.)
MeOH / NH,,OH/ Etzo Irt/
132 81% overnight
o
cal Cu(OAc), /a\r EtMgBr (2eq.)
"MeOH I NH,OH /. / NH,,OH/ E|20m / overnight
15a 78%

30% H,0, / NaZWO,,
TRl T
rt./1day
la 30%

ESR

1a (TEIO )
1b (TMIO ) ESR

la 1b
g @)

4
_1
R

205 TIO In SKEOHPES 014 74
icFeld (1] Mgnetic Field 1]

0.05mM THIO in SEIOH-PES (014, pH7.4)

PROXYL 10

A

’ﬁdg‘z

o
& 2
v v

Signal Intensity / arb.unit

180

Time /s
10

1a (TEIO ) 1b (TMIO



) PROXYL

1000 C
(L-(+)-ascorbic acid)
T™IO PROXYL
TEIO
10
k la (TEIO )
9.5x 10 s ' 1b (TMIO )
22.4%x 10 3 s !
PROXYL 13.0x 10° s !
C
11 la (TEIO
) b (TMIO )
PROXYL
C
1, 4, 8, 15, 29
1 la
(TEIO ) 51
1b (TMIO )
C
0%
PROXYL 8%
la (TEIO )
4 8 15
15 26%
PROXYL 4 5 10%
la
(TEIO )
100

mm
(=] o
*

:
L}
>
ol
4
o
:
=

g
z
5
c »
E e
g 4o
& . .
w20 —
°
s o ) ]
15 20 25
Time (days)
11
la (TEI0 )

10

ESR
1la (TEIO )

PROXYL
HO MsO Ns Ns
CO,Me
7<—§< LA MsCI NaN, NaN,
N N N N N
H H H H Y
16 17 77% 1870% 1970% 2067%
12
16 LiAIH,
17 77%
17 MsCI 18
NaN, 19
Na,Wo,
20 67%
24
N N
P NC\Z BN NG 4 )
A E7—207INV 0,
CHyCOCH;, éj\: F Csl/Cs;CO3/ DMF o
o><” 0><E
A 22 90%
" N\
Q’c—‘kzo cul NC (P M m/
- o ¢ %
THF / t-BuOH / H,0 O><F
2383%
//NH A
Ne BN OHC— N\
O _F Csl/Cs,CO3/ DMF o
o><F o><§
2 24 56%
i/ N?H NH
NN » HOC //
O ¢ acid or base o
o><F 0><E
21 2
13
21
22
20
23
23
24
25
13



14
Botryis cinerea
100 M DMSO
M
Botryis ci-
nerea
25 2

23

24
21

NH

1. M. Kusakari, Y. Ohta, H. Nakagawa, H.
Katagiri, T. Kijima, S. Murakami, S.
Matsuba, B. Hatano*, *“ Enantio-
resolution of 2-methoxy-2-(1-naph-
tyl)propionic acid using diastereo-
meric salt formation with chiral
phenylethylamine” , Tetrahedron Lett,
2014, 55, 4114 - 4116.

19

1. S. Kishimoto, T. Kijima, W. Fujiwara,
S. Murakami, S. Matsuba, B. Hatano*,
“ Optical resolution of
1,2-diphenylethylenediamine using
diastereomeric salt formation method” ,
PACIFICHEM 2015, Dec. 15 - 20, (2015),
Honolulu, Hawaii.

2. Y. Takino, T. Kijima, W. Fujiwara, S.
Murakami, S. Matsuba, B. Hatano*,
“ Alcohol oxidation reaction using
nitroxyl radical as catalyst” |,
PACIFICHEM 2015, Dec. 15 - 20, (2015),
Honolulu, Hawaii.

3. H. Tanno, T. Kijima, W. Fujiwara, S.
Murakami, S. Matsuba, B. Hatano*,
“ Synthesis and application of
C2-symmetric  chiral  pyrrolidine
ligand” , PACIFICHEM 2015, Dec. 15 -
20, (2015), Honolulu, Hawaii -

4. B. Hatano*, Y. Saito, T. Kijima, W.
Fujiwara, S. Murakami, S. Matsuba,
“ Synthesis and properties of ni-
troxyl radical based on isoindole
derivative” , PACIFICHEM 2015, Dec. 15
- 20, (2015), Honolulu, Hawaii.

5. X. Sun, T. Kijima, W. Fujiwara, S.
Murakami, S. Matsuba, B. Hatano*,
“ Triflate catalyzed allylation of N,
S-acetals using allylsilane reagent” ,
PACIFICHEM 2015, Dec. 15 - 20, (2015),
Honolulu, Hawaii.

6. W. Fujiwara, T. Kijima, S. Murakami,
S. Matsuba, B. Hatano*, “ Asymmetric
synthesis of Ma NP acid using a chiral
auxiliary” , PACIFICHEM 2015, Dec. 15
- 20, (2015), Honolulu, Hawaii.

7. Y. Taguchi, Y. Nakazawa, R. Mashiko,
B. Hatano*, S. Murakami, T. Kijima,
“ Synthesis of optically orga-
noselenidees using chiralauxilia-
ries” , PACIFICHEM 2015, Dec. 15 - 20,
(2015), Honolulu, Hawaii.

8. P. Samori, Y. Yoshida, M. Kusakari, S.
Murakami, B. Hatano*, N. Ohya, T.
Kijima, “ Effect of alkyl tail length
of allylic substrate analogs to the
enantioselectivity of farnesyl py-
rophosphate synthase from Geobacillus
stearothermophilus” , PACIFICHEM
2015, Dec. 15 - 20, (2015), Honolulu,
Hawaii.

9. N. Suzuki, T. Ooi, S. Murakami, B.
Hatano*, T. Kijima, “ Development of
biosensor system by degradation of azo
dyes using azoreductase from Geo-
bacillus stearothermophilus ” ,
PACIFICHEM 2015, Dec. 15 - 20, (2015),
Honolulu, Hawaii.

10. T. Kijima, K. Shimizu, S. Murakami, B.
Hatano*, N. Ohya, “ Facile dynamic
kinetic resolution of amino acid
esters in organic media by enzymatic
hydrolysis combined with racemases
from Pseudomonas putida” , PACIFICHEM
2015, Dec. 15 - 20, (2015), Honolulu,
Hawaii.

11. X. Wang, N.

Satio, B. Hatano*, S.



Murakami, T. Kijima, “ Re-
dox-responsive vesicles prepared from

double armed alkyl ferrocene with

aza-18-crown-6 ether molecules” ,

PACIFICHEM 2015, Dec. 15 - 20, (2015),
Honolulu, Hawaii.

http://hatano.yz.yamagata-u.ac.jp
@D
HATANO, BUNPEI

20333990

@
OGATA, TATEAKI

50091830
K1JIMA, TATSURO
50272084
ITO, TOMOHIRO

60361276



