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Discovery and Development of a Novel
Pyrethroid Insecticide
‘Metofluthrin (SumiOne®, Eminence®)’

Sumitomo Chemical Co., Ltd.

Agricultural Chemicals Research Laboratory
Noritada MATsuo
Kazuya UiiHARA
Yoshinori SHONO
Tomonori IwASAKI
Masayo SuGANO

Organic Synthesis Research Laboratory
Tomonori YosHIYAMA

Environmental Health Science Laboratory

Satoshi UwaGAwA

Metofluthrin (SumiOne®, Eminence®) is an exciting novel pyrethroid discovered by Sumitomo Chemical
Co., Ltd. It was registered in Japan in January 2005 and has now been under worldwide development for envi-
ronmental health use. Metofluthrin has extremely high knockdown activity against various insect pests espe-
cially mosquitoes, as well as relatively high volatility and low mammalian toxicity. This is applicable to not
only existing formulations and devices such as a mosquito coil and a liquid vaporizer, but also various new
type products such as a fan vaporizer, a paper emanator and a resin emanator. It is noted that knockdown
activity of Metofluthrin is more than 40 times higher than that of d-allethrin against southern house mosqui-
toes in a mosquito coil formulation. This paper describes the discovery story, insecticidal efficacies in various
formulations, synthetic methods and safety evaluations of Metofluthrin.
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11578 Knockdown efficacy of tetrafluorobenzyl
derivatives against Culex pipiens pallens

F 0]
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Compound KT50 (min)® KD% »
2 55 60
4 Me 38 94
8 OMe 52 70
9 CH20Me 27 100

a) Large chamber cage method by a non-heating formulation
KTs0: time for 50% knockdown calculated by the probit method
b) Percentages of knockdown mosquitoes afer 60 min
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1515 Physical and chemical property of Metoflu-

thrin
Molecular formula CisH20F403
Molecular weight 360.34
Appearance Pale yellow transparent liquid
Odor Slightly characteristic odor

Specific gravity (d420) 1.21
Vapor pressure 1.96x10-3 Pa(25°C) (Gas saturation method)
Viscosity 19.3mm?2/s(20°C)
Flashing point 178°C(Cleveland open method)
Distribution coefficient ~ logP=5.64 (Ambient shake flask method)
Solubility Water : 0.73mg/L(20°C Saturated solution method)
Soluble in following solvents
Acetonitrile, Dimethyl sulfoxide, Methanol,
Ethanol, Acetone, Hexane
Thermal analysis thermogravimetry : Weight loss by vaporization was
observed from 91.8°C.
Differential thermal analysis : Fluctuation by vaporization with decompo-
sition was observed at 202.7°C.

LI Stability of Metofluthrin

Storage 25°C 40°C 25°C
conditions 60% RH? 75% RH? 60% RH?

In the dark In the dark In the dark
StoFage 12 months 6 months 36 months
period

Container Epoxy Plastic Epoxy Plastic Epoxy Plastic
resin-  (PPM) resin- (PPP) resin- (PPD)
lined  bottle lined  bottle lined  bottle
can can can

Content  Stable Stable Stable Stable Stable Stable

Storage 50°C 25°C

conditions 100% RH®
In the dark In the dark

Sto.rage 6 months 3 months

period

Container Brown glass bottle Brown glass bottle
with airtight stopper with airtight stopper

Content Stable Stable

a) Relative humidity
b) polypropylene

115 Stability of Metofluthrin in various solvents

1%w/v)
Solvent Recovery rate (%)*
Acetone 100.8
Methanol 99.2
Ethanol 100.6
2-Propanol 99.5
Kerosene (Isopar® M) 99.6
Isopropyl myristate 99.6
Alkyl benzene 99.7
Propylene glycol 97.3

* Recovery rate of the sample which was stored at -5°C expressed
as 100%
Storage condition : 60°C, 1 month
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LGN Stability of Metofluthrin in various carriers

(1%w/w)
Carrier Recovery rate* (%)
Radiolite® #200 100.0
Tokusil® GU-N 100.2
Kyokuho Talc 96.9
Escalon #100 90.5
Bentnite Fuji 90.9
Fubasami M Clay 22.9

* Recovery rate of the sample which was stored at -5°C expressed
as 100%
Storage condition : 60°C, 1 month

114 Stability of Metofluthrin in water* (25°C)

pH Recovery rate (%)
6 days 14 days 30 days
2 99.6 100.0 100.0
7 100.0 100.0 100.0
10 100.0 99.5 99.3

*0.2%(w/v) Acetonitrile/Water Solution

1 Photo stability of Metofluthrin

Compound Recovery rate* (%)
Metofluthrin 98.2
empenthrin 82.7
d-allethrin 6.9
prallethrin 11.2

* Initial recovery rate is expressed as 100%

Test condition

Test Sample : Filter paper (®5.5cm)with 20mg of compound was
put on a glass petri dish with quartz cover. Slit was sealed with
Teflon tape

Temperature : 15°C(ave.) [10°C (min.)-22°C (max.) ]
Accumulated illumination: 7.56x10% 1x - h(6h.x2days in the
sunlight)
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L Lethal efficacy of Metofluthrin against san-

itary pests*
Compound Culex Aedes Musca Blattella
pipiens albopictus ~ domestica  germanica

Metofluthrin 0.0015 0.00047 0.24 1.3
d-allethrin 0.038 0.023 0.21 2.9
prallethrin 0.0056 0.0050 0.13 0.59
d-tetramethrin ~ 0.0096 0.0036 0.28 7.8
permethrin 0.0028 0.0012 0.013 1.5

* LDso(ug/female adult) by topical application method

000000 Culex pipiens pallens0 0 D OO0 00O
00O0ooooLbse0O0.00l5ug/0 0000000
000000 DoDU0oU0ood0onooooo2500
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1NN Knockdown efficacy of Metofluthrin coil
against Culex pipiens pallens

Al Conc. % w/w) KTs0 (min)»
Metofluthrin 0.013 49
0.02 35
0.04 22
d-allethrin 0.2 54

a) Laboratory susceptible strain
b) Large chamber (28m3) free flying method

1ERIENAN Knockdown efficacy of Metofluthrin coil
against Culex quinquefasciatus

Al Conc. (% w/w) KT50 (min)?
Metofluthrin 0.01 40
0.005 60
d-allethrin 0.2 75

a) Laboratory susceptible strain
b) Large chamber (30m3) free flying method
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1ELIEN P Field evaluation of Metofluthrin coil in Bo-
gor, Indonesia

AL Conc. Collected mosquitoes*  Reduction
(% w/w)  Pretreatment Treatment %)
Metofluthrin ~ 0.005 210 18 93
transfluthrin 0.03 187 26 88
d-allethrin 0.3 188 27 88
Control 256 303

* Predominant species was Culex quinquefasciatus

1IN RN Knockdown efficacy of Metofluthrin coil
against Culex quinquefasciatus (Bogor field

strain)
Al Conc. (% w/w) KTs0 (min)*
Metofluthrin 0.005 25
0.0075 16
d-allethrin 0.3 27

* Large chamber (28m3) free flying method. Releasing mosqui-
toes after 1hour pre-fumigation in a test chamber
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1L ENEY  Evaporation rate of Metofluthrin and pral-
lethrin liquid vaporizer

Concentration Evaporation rate (mg/2h)

%) Metofluthrin prallethrin
0.2 0.5 —
0.4 0.9 —
0.8 2.1 15
1.6 3.7 15
3.2 6.7 —
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1ERIENEN Knockdown efficacy of Metofluthrin liquid
vaporizer® against Culex pipiens pallens®

Al Al mg/45ml KT50 (min)©
Metofluthrin 120 >90
240 70
480 48
prallethrin 600 74

a) 60 day use formulation
b) Laboratory susceptible strain
¢) Large chamber (28m3) cage method

1ELEIERG  Knockdown efficacy of Metofluthrin liquid
vaporizer® against Culex quinquefasciatus®

AL Al mg/45ml  Evaporation  KT50 (min)©
rate (mg/h)
Metofluthrin 120 0.17 35
180 0.22 25
240 0.35 21
prallethrin 600 1.01 35

a) 60 day use formulation
b) Laboratory susceptible strain
¢) Large chamber (28m?3) free flying method

1L ERVA Knockdown efficacy of Metofluthrin liquid
vaporizer® against Culex quinquefasciatus

(Bogor field strain)
Al Al mg/45ml  Evaporation  KTs0 (min)»
rate (mg/h)
Metofluthrin 30 0.080 30
60 0.13 12
prallethrin 300 0.66 31

a) 30 day use formulation
b) Large chamber (28m3) free flying method. Releasing mosqui-
toes after 1hour pre-heating in the test chamber
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1ELEIENEN  Knockdown efficacy of Metofluthrin fan va-
porizer against Culex pipiens pallens®

Evaporation ~ KT50
rate (mg/h)  (min)»
0.09 34

Linear regression expression

Metofluthrin ~~ 0.18 TR A _
096 1 -0.89 x log (Evaporation rate) +0.61
0.2 38

transfluthrin 0.36 29 log (KT) - .
054 91 -0.59 x log (Evaporation rate) + 1.17

a) Laboratory susceptible strain
b) Large chamber (28m3) free flying method
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1NN Estimated knockdown efficacy of Metoflu-
thrin and transfluthrin fan vaporizer against

Culex pipiens pallensd
KTs0P
20min 30min
Metofluthrin (mg/h) 0.17 0.11
transfluthrin (mg/h) 0.61 0.31

a) Laboratory susceptible strain
b) Large chamber (28m3) free flying method

oooooooooooooooos3goooooon
000000000 Table 190

gooooooboobooobobooooooooon
obooboooooooobOOoobOoobOonDon
obooboooooooobOOoobOoobOonDon
oboooooooooobOoobOobobOooDooon
oboooooooooobOoobOobobOooDooon
oboooooooooobOoobOobobOooDooon
ooboooooon

gooooooboobooocbooooooooon
oboobooooooooboobOoobobOooonoon
oboobooooooooboobOoobobOooonoon
000000000 000000000 Table 200
obooboooooooobooboboboooDoon
obobooobooooboooosoboobooboonn
oooogo

1P Knockdown efficacy of Metofluthrin fan va-
porizer against Aedes albopictus®

Al Evaporation rate (mg/h) KT50 (min)®)
Metofluthrin 0.090 40
0.28 >60
transfluthrin 0.39 55
0.50 55

a) Laboratory susceptible strain
b) Large chamber (28m?3) free flying method
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—e— Metofluthrin fan

10 —m— Commercial liquid
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Knockdown efficacy of Metofluthrin fan va-
porizer against Culex pipiens pallens (sus-
ceptible strain)
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Metofluthrin Residual
Amount(mg)

0 20 40 60
Aging Time (h)

BGEEEM  Residual amount of Metofluthrin in Den-
guri paper strip
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S 400 t [ Pre-treatment

§« 350 F W After treatment
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o 250 F

3 .

«3 200 +

= 150
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© 100 +
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S 50
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Z, 0 L L
Metofluthrin d-allethrin Control

100mg/strip 0.25%, coil

Field efficacy of Metofluthrin Denguri pa-
per strip against night biting indoor mos-
quitoes (Culex quinquefasciatus) in Malay-
sia
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100 female mosquitogs - 2.32m
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(Test Conditions)

Ambient Temperature : About 30°C

Relative Humidity : About 60%

Wind Velocity : About 0.5m/s at the test sample

IEEEEN Test method of Metofluthrin resin formu-
lation

KT50 (min)

0 2 4 6 8

Time (week)

IR Knockdown efficacy of Metofluthrin resin
formulation
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IEEEEN  Synthetic Route to Metofluthrin
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IEEEIE  Metabolic Reaction of Metofluthrin in Rats
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1l EPAH  Acute Toxicity of Metofluthrin
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040000
0000000000000 0000Maximiza-

Species Administration route Dose

Approximate Lethal Dose

Rat Oral

1000, 1500, 2000 mg/kg

Male : >2000 mg/kg
Female : 2000 mg/kg

Rat Dermal 2000 mg/kg Male & Female : > 2000 mg/kg
Rat Inhalation 507, 1080, 1960 mg/m3 Male : 1960 mg/m?3

Female : 1080 mg/m3
Dog Oral 200, 600, 2000 mg/kg Male & Female : > 2000 mg/kg

1) EP28 Subacute and Chronic Toxicity of Metofluthrin

Species Administration route and duration Dose

NOAEL

Rat Oral (in diet), 1 month

300, 1000, 3000 ppm

Male : 300ppm (28.6 mg/kg/day)
Female : 300ppm (29.0 mg/kg/day)

Rat Inhalation, 4 weeks 9.84, 50.6, 98.7, 196 mg/m?3 Male & Female : 98.7 mg/m3
Dog Oral (capsule), 90 days 10, 30, 100 mg/kg/day Male : 10 mg/kg/day

Female : 30 mg/kg/day
Rat Oral (in diet), 6 months 100, 300, 1000, 3000 ppm Male : 300ppm (16.0 mg/kg/day)

Female : 300ppm (19.0 mg/kg/day)
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11 EPE]  Developmental and Reproductive Toxicity of Metofluthrin

Administration route

Study Species Dose (mg/kg/day) NOAEL (mg/kg/day)
and duration
Systemic NOAEL

Oral (gavage) Male & Female : 20
Effects on fertility and early Male : 2 weeks before mating Male : 5, 10, 20 Parental Reproductive NOAEL
embryonic development to Rat to termination (sacrifice) Female : 10, 20, 40 Male : 20
implantation Female : 2 weeks before Female : 40

mating to day 7 of gestation Developmental ~ Male : 20
Female : 40
Maternal Systemic NOAEL : 15
Oral
Rat ral gavage) 5,15, 30 Reproductive NOAEL : 30

Days 6-19 of gestation
Effects on embryo-fetal Developmental 30
development Maternal Systemic NOAEL : 25

. Oral (gavage) .
Rabbit . 25, 125, 250 Reproductive NOAEL : 250
Days 6-27 of gestation
Developmental 250

Effects on pre- and postnatal Oral (gavage) Maternal Systemic NOAEL: 15
development, including Rat Day 6 of gestation to day 20 5, 15, 30 Reproductive NOAEL : 30
maternal function of lactation Developmental 30
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LI EPZY Mutagenicity of Metofluthrin

Study Study design Results
R S. typhimurium : TA100, TA98, TA1535 and TA1537

evt:;se E. coli : WP2uvrA Negati

egative
MULON g9 mix : 156 - 5000 ug/plate g
(Ames test) .
+59 mix : 156 - 5000 pg/plate

In vitro Chinese hamster lung cells (CHL/IU)
chromosomal  -S9 mix : 50 - 110 ug/mL Negative

aberration +59 mix : 150 - 250 ug/mL

. Mouse (CD-1, 8-week old) .
Micronucleus X L Negative
12.5, 25, 50 mg/kg (single oral administration)

o7ooog
OO000o00ooOooodoooooooooon
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Development of a novel antitumor drug
‘amrubicin’, a completely synthetic anthracycline
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Shinji Icun

Amrubicin is a completely synthetic anthracycline derivative. In contrast, however, the anthracyclines

used clinically thus far have been produced by fermentation or semisynthesis. Amrubicin is structurally dis-

tinguishable from other anthracyclines by the amino group at the 9-position and its unique sugar moiety. In

April 2002, Amrubicin was approved in Japan for the treatment of non-small cell lung cancer and small cell

lung cancer.
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Amrubicin (AMR)

Amrubicinol (AMR-OH)

0O OH 0
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Hs3CO 0 OH 0

NH2

OH
Doxorubicin (DXR)

Chemical structures of amrubicin (left), amrubicinol (center) and doxorubicn (right)

PGEEEM Chemical structures

115 Growth Inhibition of Human Tumor Cells Following 3-Day Continuous Exposure to AMR, Its Metabolites,

and DXR?
Drug ICs0 (UM)D)
CCRF-CEM U-937 PC-8 A-549

Amrubicin (AMR) 0.58 +0.03 0.48 £0.06 0.26 £0.16 0.062 £ 0.008
Amrubicinol (AMR-OH) 0.017 + 0.008 0.0071£ 0.0011 0.021 £0.015 0.0079 £ 0.0022
7-Deoxyamrubicin aglycone 1.1 +01 +0 1.3 +04 080 +0.21
Amrubicinol aglycone 0.79 +0.04 +0.08 0.76 +0.27 0.45 +0.25
7-Deoxyamrubicinol aglycone 0.73 +0.02 +0.00 092 +0.25 0.77 +0.16
9-Deaminoamrubicin 1.2 +£03 +0.2 92 +54 0.70 £0.08
Doxorubicin (DXR) 0.034 + 0.001 0.010 £ 0.001 0.010 £ 0.004 0.0057 £ 0.0000

a) Cells were grown in medium containing various concentrations of the drugs for 3 days.
b) The data are the mean ICso vallue (uM) + standard deviation of two experiments. CCRF-CEM and U-937 are hematopoietec cell lines; A549

and PC-8 are lung cancer cell lines.
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osteosarcoma

Growth-inhibitory activities of AMR (e ), AMR-OH (o ) and DXR
(A) on human tumor cells with a 1-h (lower) or 3-day (upper)
drug exposure. In the 1-h drug exposure test, cells were
incubated for 1 h with drugs, and grown in drug-free medium for
3 days. In the 3-day continuous drug exposure test, cells were
grown in the medium containing drugs for 3 days. Results are
expressed as mean ICso value of two or three experiments.

BEEEE  Growth-inhibitory activities

—
T

Intracellular concentration
(nmol/106 cells)

1 ‘
0.01 0.1 1 10 100
Concentration in medium (uM)

CCRF-CEM (e ,0),U-937 (a,0), QG-56 (O, O) or G401 cells
(m , 0 ) were incubated in medium containing various concentra-
tions of AMR (open symbols) or AMR-OH (closed symbols) in tri-
plicate for 1 h, and the intracellular concentrations were meas-
ured by HPLC. Each point represents the mean value + standard
deviation of triplicate wells.

BEEEN Cellular incorporation of AMR and AMR-
OH
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Bone marrow cells (% of control)

Days after administration

Time-course of the number of bone marrow cells after single i.v.
injection of AMR and DXR. Male BALB/c mice were treated
with AMR (25mg/kg, e , or 12.5mg/kg, o) or DXR (12.5mg/kg,
o, 6.256mg/kg, O). The femurs were removed rapidly at definite
intervals, and then bone marrow cells were flushed with 0.85% Na-
Cl. The number of them was counted with a Coulter counter. Re-
sults are expressed as mean * SD of three or four mice.

PG Myelosuppression of AMR
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Dose (ug/paw)

Dose-response relationship for CDF1 mouse hind paw inflamma-
tion induced by s.c. injection of AMR and DXR. CDF1 mice were
injected s.c. with the indicated doses of AMR (e ) or DXR(@O).
Each point represents the mean + SD of 9 or 10 mice.

BEEME Dose-response relationship for inflamma-
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The growth of human tumor xenograft 4-1ST and body weight
change in tumor-bearing nude mice after i.v. injection of AMR
and DXR. Groups of 6 nude mice implanted with tumor were un-
treated (o ), given DXR i.v. at a dose of 12.5mg/kg with a single
administration(a ), given AMR i.v. at a dose of 25 mg/kg with a
single administration (e ), or 3 administrations every 10 days

).
BEEEE  1n vivo anti-tumor activity of AMR
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Tissue levels are expressed as the mean concentration of AMR-
OH (m ) after administration of AMR (25mg/kg) and DXR (O ) af-
ter administration of DXR (12.5mg/kg) from two or three mice.
Bars represent SD. At 2, 5 or 24 h after injection of drugs, AMR-
OH and DXR were extracted from tissues and analyzed by HPLC.

Tissue levels of AMR-OH and DXR in tu-
mor-bearing mice.
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Time after administration (h)

AMR and AMR-OH were i.v. administered at 25 or 12.5 mg/kg,
respectively, to mice bearing 4-1ST human tumor xenografts. Af-
ter 2, 5 or 24 h, the plasma, kidney, heart and tumor tissue were
excised and the levels of AMR-OH were determined. The closed
and open columns indicate AMR-OH level after AMR and AMR-
OH administration, respectively. Each point represents the mean
and standard deviation of data for 3 mice per group.

BEEEEN  Tissue levels of AMR-OH after administra-
tion of AMR-OH
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LI In vitro Metabolizing Activity of AMR to

AMR-OH by Tumor Tissues
Origin Enzymatic activity?

Human tumor

MX-1 Mammary 77+ 0.1
LX-1 Lung 3.1+ 0.0
QG-56 51+ 0.8
SC-6 Stomach 49 + 18
St-15 1.0+ 06
4-1ST 13 £ 1

a) conversion rate (%) from AMR to AMR-OH /h/mg of protein.

Tissue homogenates were incubated with AMR and NADPH. The
concentration of metabolized AMR-OH was determined by
HPLC. The converting rate (%) from AMR to AMR-OH was

calculated.
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SC-7

AUC of AMR-OH (ug.hr/g)
w
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0 20 40 60
In vivo antitumor activity of amrubicin (minimal T/C %)

The AUC values of AMR-OH and AMR were calculated by sum-
ming trapezoids.

The in vivo antitumor activity is expressed as the value of mini-
mal T/C%, from the data of ref.3. R is the correlation coefficient.

BEEEEN Correlation between the in vivo activities
and tumor levels of AMR-OH
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Intracellular localization of AMR (A), AMR-OH (B) and DXR (C)
in P388 cells. Cells were treated with 10 pg/ml of the drugs for
10 min, and were observed by fluorescence microscopy.

IEEELN Intracellular localization

11558 Distribution of AMR, AMR-OH and DXR in

P388 cells.?
concentration nuclei/
drug (umol/105cells)™ whole cell
whole cell nuclei
AMR 0.32+0.02 0.05+0.00 0.16
AMR-OH 2.31+£0.03 0.37+£0.04 0.16
DXR 1.65+0.02 1.30£0.10 0.79

a) Cells were incubated with medium containing 10 ug/ml of the
drugs for 1 h, and the concentrations of whole cells and nuclei
were determined.

b) The data are the mean value + standard deviation of triplicate
drug treatments.
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Acute lymphoblastic leukemia CCRF-CEM cells were treated
with drugs 1 h. The ability of drugs to stabilize DNA-protein com-
plexes was measured by means of the K-SDS precipitation assay.
e AMR, A AMR-OH, o DXR, O etoposide. Results are ex-
pressed as mean + SD of triplicates.

G DNA-protein complex formation in human
tumor cells
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DNA-Protein Complexes
(3H-DNA / 4C-Protein)
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ICRF-193 (uM)

Cells were preincubated with ICRF-193 for 30 min followed by
incubation with both ICRF-193 and drugs. After 1 h, the forma-
tion of DNA-protein complexes was quantitated. ¢ 5 uM AMR,
A 0.2uM AMR-OH, o ICRF-193 alone, 0 5 uM etoposide.

IEEEEN Antagonistic effect of ICRF-193 on DNA-
protein complex formation

Growth rate (%)

0 1 10 100

ICRF-193 (uM)
Cells were treated as described in Fig.13. After 1 h, cells were re-
incubated for 3 days in the absence of drugs, and then counted in

a Coulter counter. ¢ 5 uM AMR, Ao 0.1 uM AMR-OH, o 1 uM
DXR, O 5 uM etoposide.

IEEEIE Antagonistic effect of ICRF-193 on cell
growth inhibition
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Synthesis of pharmaceutical intermediates
aiming at construction of optically active
tertiary alcohols as a key technology

Sumitomo Chemical Co., Ltd.
Fine Chemicals Research Laboratory
Tetsuya IkEMOTO
Osamu TokupA
Sumika Electronic Materials (Shanghai) Co., Ltd.
Wei-Guo Gao

We are developing novel synthetic methods of pharmaceutical intermediates aiming at construction of opti-

cally active tertiary alcohols. Now, we have found that the tetrasubstituted carbon center was easily constructed

by the L-proline catalyzed direct asymmetric aldol reaction between cyclohexanone and ethyl phenylglyoxy-
late, which gave the corresponding aldol adduct in good yield with excellent diastereo- and enatioselectivity.
Herein, we also report a practical synthetic route of (§)-CHPGA as a key intermediate for the preparation of

(8)-Oxybutynin.
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(9)-Oxybutynin (9)-CHPGA
BGEE  (5)-CHPGA as an intermediate of (S)-Oxy-
butynin
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BEEW  Conventional synthesis of racemic CHPGA

o

HO
—_—

BGEEEN  Synthesis of racemic CHPGA by carbonyl-
ene reaction

28

O0O0OEne000C0COO0EnedO0O0O0O0O0O0O0OO
gobooooooooocooooboobcOoooboooo
gobooooooooocooooboobcOoooboooo
gobooooooooocooooboobcOoooboooo
gobooooooooocooooboobcOoooboooo
gobooooooooocooooboobcOoooboooo
goboooooooobocooooboobocOooooboooo
goboooooooobocooooboobocOooooboooo
goooooocoooooooooooo

3UCHPGAO O OOOODOO
coobooooooooobooobooboboooo
goooboooboooboobooobooobobooo
goooboooboooboobooobooobobooo
goooboooboooboobooobooobobooo
gooobOoooooooboooooooboooo
goooboooboooboobooobooobobooo
gooooooboooboobooooboooboobooo
gboooooooobooooboooboobooooa
gobobooobooooooooobbooooboooo

01000000000000000000
0Di0000000000000000000000
0 0 O Fig.40d
0000000000000000000000
00000000000 000000O0000O00O
00000000000000000000

Crystallization 1) NaOH
Oh  ZnClz/THF 2) HCI

84:16 dr

TsHN

B Diastereoselective organometallic addition
with chiral auxiliaries

0ii0d00D000000000000000000O

000000000 Fig.smh»

Seebach 0000000000000 OOOOOY
0000000000000 0000000000
0000000000000 0000000000
000000000000 -780000000000
0oooooooooooon
Oiiid Sharpless0 D000 000000000000

00 OO Fig.e[?

0000000000000 OO0OO0O0o0Dononon
000000000 O0O0O0000000000000

oooo 20051



goob3foooboooooooooboobooboobUobUooboo

CHO
OH
EEEE—
2)
1§ 0

—70 78°C

PEEHEN  Seebach’s diastereoselective aldol reaction
using chiral mandelic acid derivatives

Ph3P+CH31‘
n- BLILI

cat. 0sO4, cat. (DHQ)2-PHAL
KsFe(CN)s, K2CO3

| WOH

OH
92%ee after recrystallization (twice).

(COCl)z, DMSO, EtsN NaClOz2, NaH2PO4

2
CHzClz, -78°C

BGEENE  sharpless asymmetric dihydoxylation
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HO | WOH
CN

TMSCN, EtCN, —40°C, 40h
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2-methyl-2-butene, +BuOH/H20

1) DIBAL-H NaClOz, NaH2PO4

> WOH 2

2) HCl aq./THF HO 2-methyl-2-butene, +BuOH/H20
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1:1 55 Proline catalyzed asymmetric construction
of a tetrasubstituted carbon center

Q‘C()zH

0 0 O HO  COsFt
H (30 mol%)
N CO2Et
é y Solvent, rt
entry  solvent time Yield? dr % ee
(major)

1 neat 4d 15% >20/1 96%

2 CHCI3 4d 15% >20/1 97%

3 THF 4d 10% >20/1 97%

4 MeOH 4d 35% >20/1 88%

5 Toluene 4d <10% — —

6 DMF 4d 28% >20/1 96%

7 DMSO 7d 75% >20/1 96%
8 NMP 4d 24% >20/1 96%
9 Dioxane 4d <10% >20/1 97%
10 Sulfolane 4d 12% >20/1 95%

a) Determined by 'H-NMR, b) Isolated Yield

k15378 The scope of the proline catalyzed direct
asymmetric aldol reaction between cyclo-
hexanone and phenylglyoxylate

0 0 i 0 HO, COR?
~ (30 mol%) >
) COR®
RR pMsO,rt3d K K X
entry R! R R X  Yield dr kee
(major)
1 —(CHz)3- Me H 89% >20/1  98%
2 —(CH2)3~ Et Me 45%  >20/1  >99%
3 —(CH2)3~ Et CFs  >99% >20/1 97%
4 —(CH2)3~ Et Cl 95% >20/1 96%
5 H H Me H 92% — 9%
6 —(CH2)2~ Me H 89% 85/15  41%
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L())H
CO2Et H 50 mol%
DMSO

81% dr >20/1, 96%ee

HO
OMs™= COsEt COEL
1) BH3 P l) LiCl/DMF
—_—
2)MsCl/EtsN 2) He, Pd/ C
81%

HO, ,CO2H
1) NaOH 2) HCI P

B
3) Recrystallization

83% >99%ee

IEEEEN A practical synthesis of (S)-CHPGA via an
organocatalytic asymmetric construction
of a tetrasubstituted carbon center
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Development of High Perfomance Elastomer
‘Tafthren®’

Sumitomo Chemical Co., Ltd.
Petrochemicals Research Laboratory
Hirofumi Jonout
Hidetake Hozumi
Tadaaki NisHIYAMA
Harunori Fusita
Advanced Polymers Division
Akio Imarl

High performance elastomer ‘Tafthren®, which exhibit distinguished miscibility with polypropylene, has
been developed by precise stereochemical and sequencial control of polyolefins with new homogeneous catalyst

developed in Sumitomo chemical Co., Ltd.

Many important properties of polypropylene, like flexibility, heat resistance, scratch resistance, transparency,
adhesion properties and so on, could be improved remarkably by the addition of Tafthren®, that could not be
improved by the utillization of conventional olefinic elastomers or plastomers as modifiers. In addition,

Tafthren® is expected as an environmentally friendly material, because Tafthren® is comprising from substantial-

ly same component as polypropylene, so recycle becomes easier than conventional modifier used systems.

In this article, some of the practical features and practical application examples of Tafthren® will be intro-

duced.
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PP/EPR (8/2)

PG TEM Images of PP and PP/elastomer blends
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PP+Tafthren®
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Test method : JASO-M-403-11B (Flat surface abrasion tester)
Surface pattern of test pieces : Grain pattern C
Weight = 4.9N, Abrasion cloth = cotton duck #6, 1000 cycles

PEEMAN  Surface appearance after the abrasion test
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35 |-| —— PP + Tafthren®
4o || —= PP+EPR

Stress (MPa)
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Strain (%)

Test method : JIS-K-6251, Temperature : 23°C
Tensile speed : 200(mm/min)

PEEEEN  stress-strain hysteresis property

0% Value : the amount of

20 / 49 Tafthren® blended
0
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15

/
16%

Stress (MPa)

12%

w
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Elongation (%)

Test method : JIS-K-7113, Temperature : 23°C
Tensile speed : 50mm/min

BEEEEM  Tensile property of PP + Tafthren® blend
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Temp(°C)
Test method : JIS-K-7198
Testing temperature from —150 to 80°C, +3°C/min
Frequency 10Hz
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E’ (Pa)

BEEELN Temperature dependence of the dynamic
viscoelasticity property
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Tafthren®
* (X1102)

. Tafthren®
(X1104)
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Peeling strength (N/25cm)

Tafthren® (wt%) in adhesive layer

Test method : JIS-Z-0237, Testing temperature : 23°C
Peel speed : 300mm/min, Peel angle : 180 degree

Adherend : SUS stainless steel

Adhesive sheet : Base material layer (thickness 0.1mm) PP
Adhesive layer (thickness 0.1mm) PP/Tafthren® blend

IEEEEN Peel strength of PP/Tafthren® blend
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BEEERN Viscoelastic model of the adhesive sheet
when the sheet is peeling
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BEEEEN Hysteresis model of the adhesive layer
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11N Basic properties of each grades of Tafthren®

Grade L. X102 X1104 X1105 X1107
Density 28°C poxo112 0g6 086 086 086
(g/cm3)
MFR IS ) w
(@/10min)  190°C, 98N
Tg (°0) DSC method -9 -24 -63 =27

Heat of fusion, Tm DSC method  n.d. n.d. n.d. n.d.

# n.d. = not detected

38

1.0E+09 ¢ Tafthren® (X1104)
E \

1.0E+08 Tafthren® (X1102)

LOE+07 ¢

E”(Pa)

LOE+06 F

LOE+05 ¢

1.0E+04 ! ! ! ! !
-150 -100 -50 0 50 100

Temp (°C)

Test method : JIS-K-7198, Testing temperature
from -150 to 80°C, +3°C/min. Frequency 10Hz

IEEEIE Temperature dependence of the dynamic
viscoelastic property
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1573 Physical properties of the filler added poly-

mer compounds

PP+Tafthren® PP+EPR PP
Hardness (Shore-D) ASTM-D-2240 40 49 72
Tensile at break (MPa) JISK-6251 4 5 15

Temp. 23°C
1 0/

Elongation at break (%) 200mm/min 1100 450 25
Depth of residual scratch (um) ~ See figure 7 14 51 50

Composition : Magnesium hydroxide (50wt%) PP (18wt%)
Modifier (32wt%)
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1[5 Features and applications of Tafthren®
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Applications
Features Modifier for PP Syntheticleather  Pressure-sensitive Filler compounds Modifier for TPO
sheets adhesives
Transparency o[ m] m] u] o0
Heat stability o[ o[ o[ o[ o0
Flexibility o[ o[ m] o0 o0
Anti-stress whitening property o[ m] m] o0 m]
Filled property 0 m] m] o0 m]
Abrasion resistance 0 o0 0 o0 o0
Scratch resistance o[ o0 m] o0 o[
Adhesion property O O o[ O
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Technology of Controller Performance Sumitomo Chemical Co., Ltd.

Monitoring and Diagnosis in Chemical Plants Process & Production Technology Center

Hidekazu Kucemoto

The controller performance monitoring technique, which is based on the principle of minimum variance
control, can evaluate the performance of many PID controllers in a plant at a time and is applicable in online.
It is important that the origins of failure are analyzed for lower performance controllers. One of them is valve
failure and is identified by the proposed methods. In this article, the technology of controller performance

monitoring and diagnosis is mentioned and its applications in practical chemical plants are shown.
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11578 Results of controller performance evalua-
tion

No. Tag Index Comment
#1 Data10(PC) 0.002 Bad turning

#2 Data9(PC) 0.011 Low resolution
#3 Data3(LC) 0.050 Valve stiction

#4 Datal(FC) 0.119 Quantized output
#5 Datall(LC) 0.150 Bad turning

#6 Data8(FC) 0.222 Valve stiction

#7 Data5(LC) 0.523 Bad turning

#8 Data2(FC) 0.657 Bad turning

#9 Datal3(FC) 0.833 Disturbance

#10 Datal2(LC) 0.995 After maintenance #3
#11 Data7 (FC) 0.998

#12 Data6(PC) 1.000 Low resolution
#13 Data4 (FC) 1.000

FC: Flow Controller ~ LC: Level Controller
PC: Pressure Controller
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1155 Results of valve evaluation

Method A Method B Method C

P ® S
(>0.25) 0.7) (>0.25)
Data3 0.58 0.98 0.58 stiction
Datall 0.14 0.16 0.10
Data8 0.32 0.97 0.43 stiction
Datal3 0.04 0.00 0.02
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Alternative methods for the safety evaluation of

chemicals

Sumitomo Chemical Co., Ltd.
Environmental Health Science Laboratory
Mika Orta
Yosuke NAKAMURA

Sachiko KiTtamoTo

Takashi MoriMOTO

To evaluate the toxicity of chemicals, sometimes the alternative methods instead of prescribed methods are

very useful. As the alternative methods have their own sensitivity to distinguish chemical toxicity, we have to

consider the detection principle and the sensitivity of the methods before use. Many alternative methods are

developing now. It is desirable that the detection sensitivity and the results consistency between the alterna-

tive and the prescribed methods will be increased by the improvement of the methods and/or the ingenious

way of using. In this review, we describe the public situation, trend, and our examination of the alternative
methods to detect genotoxic, skin irritating or skin sensitizing potential of chemicals.
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115 A List of Mutagenicity Tests

Materials Categories of Mutagenicity Tests
Gene Mutation Chromosomal ~ DNA Damage &
Aberration Repair
Bacteria ¢ Ames Test Kok kK *Rec-Assay
*HGPRT Gene ¢ Chromosomal
Mammalian ~ Mutation Test Aberration Test ~ #Unscheduled DNA
Cells eMouse Lymphoma  eSister Chromatid ~ Synthesis Assay
Assay Exchange Assay
 Micronucleus Test
eSpot Test
. ¢ Chromosomal
. ¢ Gene Mutation . e Unscheduled DNA
Animals Assav i Aberration Test Synthesis A
ssay in nthesis Assa;
v L oSister Chromatid v v
Transgenic Mice
Exchange Assay
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DNA damage — activated RecA protein
— cleavage of repressor of umu promoter
— expression of umu operons

mutagens

Amp’
SOS response  transcription umu promoter
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TALS35/pSK1002 Plasmid DNA pSK1002

G Principle of umu test

51



oooooooooonoo

O7000000000000000 1000200 mgO
OO01omghOOO0O0O0O0O0O0C00OO0OOTable 211

-7 Comparison between umu test and Ames
test

umu test Ames test
Workload 0.7 persons - day 3 persons - day
Duration 6 ~ 7 hours 3 days
Sample scale 10 mg 100 ~ 200 mg
Cost performance low high
Sensitivity low high
Handling capacity large small
Automation highly suitable possible
Registrability no yes
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1% Relativity of umu test and Ames test

Total 270 samples
(Pesticides : 59 Medicine : 159 Industrial chemicals : 52)

Ames umu Total
positive negative

positive 28 46 74

negative 2 194 196

total 30 240 270

Concordance 82%
Occurrence of false umu positive 1%
Ames positive predictability 38%
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PG Human skin 3D-model (EpiDerm™)
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i 58 Human skin 3D-model (EPISKIN™, Epi-
[ Table 4 | p
Derm™)  Test Methods (ICCVAM sum-

mary report)
EPISKIN™ EpiDerm™ (EPI-200)
Dosing Liquids : 50 uL applied neat Liquids : 50 uL applied neat

procedures  Solids : 20 mg + saline Solids : 25 mg + 50 uL H20

3 minutes, 1 hour

Exposure 3 minutes,1 hour, 4 hours

Endpoint Relative cell viability compared to concurrent negative control
Negative and ~ Negative control : saline

Negative control : water

positive Positive control : glacial acetic .
. Positive control : 8.0 N KOH
controls acid
Relative cell viability :
Positive Relative cell viability : . y
o . <50% after 3 minutes, and/or
criteria < 30% at any exposure duration

< 15% after 60 minute

Non-Corrosive

-----------

S
s
Z
s
=3
© .
© Corrosive
—9

0 . . . I
0 2 4

Time after the apprication (hr)

PBGEEEN  Result of Human skin 3D-model Test
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BGEEM Mechanism of skin sensitization
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OFig. 50 000000000000 0OOEPADDODO

ElODDODOoOoooGePMTOOOOOOOOOOO

Test property
(D Confirmation of skin reaction (erythema / swelling)
(2) High sensitivity
(3 Long test period (4 weeks)
Induction (2 weeks) Challenge Observation
% % 2 weeks@ 2 days ﬁ
—_— —
Intradermal Dermal Erythema/Swelling
injection application
with FCA

e Reaction Score (0~6) : Score > 1 — positive
o Sensitizing ratio = positive / total number of animals

PBGEEE  Guinea Pig Maximization Test (GPMT)
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Test property
(D Detection of lymphocyte cell proliferation
(2) Low sensitivity (compare with GPMT)
(3 Short test period (1 week)

Lymph node cells
Application 5 hours after 3H
W 25ul/ear injection —> [3H]Counting
(3 days) | .
Ratio
3H in treated group

3H in vehicle control
Ratio > 3 (Positive)
=

[3H]Thymidine
BGEEME  Local Lymph Node Assay (LLNA)
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gobooboooboo

115550 Comparison of LLNA and GPMT

LLNA GPMT
Duration 1 week 4 weeks
Cost performance Low High
Sample scale 1g 20g
Sensitivity Low High
Cross-reaction Test No Yes
Registrability Yes Yes
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11 ENG  Relativity of iz vitro (peptide-binding as-
say) and iz vivo test

in vivo in vivo
» . total
Positive Negative
in vitro Positive 30 2 32
in vitro Negative 31 19 50
total 61 21 82

Concordance = 60%
in vivo Positive Predictability = 94%
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Development of PSA Gas Separation Technology

to reduce Greenhouse Effect

Sumitomo Seika Chemicals Co., Ltd.
Gas Division
Kazuo HArRuUNA

Masanori MIYAKE

Hiroaki SasanNo

“Pressure Swing Adsorption” is playing a role of one of the Gas Separation Technologies to save energy

consumption instead of Absorption or Distillation in the field of chemical industry. Especially this technology

should be focused on “Saving Energy” which will contribute to the reduction of CO2 emission to cause

Greenhouse Effect. Sumitomo Seika has improved this technology to expand its application field to promote

“Saving Energy”: In this paper, “Simultaneous N2/O2 Production Process” to save energy consumption is

described and “Methanol Steam Reforming Hydrogen Generator” to produce lower cost hydrogen is intro-

duced.
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1105 Classified PSAD

Operating Pressure Product Gas
Product Gas Adsorption Desorption System Adsorbent Purity Product Application
Pressure Pressure
Water 0.5~1 MpaG 1 atm PSA Alumina, ZMS H20 Non-Adsorption  Dryer,
(Drying) < 180PPM Gas Instrument Air
N2 0.5~1 MpaG 1 atm PSA MSC Max.99.999% Non-Adsorption  Heat Treatment
Gas Sealing
O2 0.2~0.4 MpaG 1 atm PSA 7MS Max.95% Non-Adsorption ~ Mini-Mill, Incinerator,
Gas Ozoneizer,
1 atm Vacuum VSA ZMS Glass Making,
0.01~0.05 MpaG ~ Vacuum PVSA ZM Medical Use
Hz over 1 atm PSA Activated Max.99.999% Non-Adsorption ~ Semiconductor
0.5 MpaG Carbon, Gas Manufacturing, Fuel
MSC, ZMS Cell, Glass Making,
Heat Treatment
CO2 1 atm Vacuum VSA MSC, ZMS Max.99% Adsorption Food Additives,
Gas Dry Ice, Welding
CO 1 atm Vacuum VSA Complex Max.99% Adsorption Gas Chemicals
Ar 1 atm Vacuum VSA ZMS Max.99.9% Non-Adsorption  Steel Making,
Gas Silicon Wafer
Manufacturing
CH4 0.2~1 MpaG Vacuum PSA MSC Max.99% Non-Adsorption  Fuel
0.01~0.05 MpaG ~ Vacuum PVSA MSC Gas
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11058 Cost Comparison between N2 PSA/O2 PVSA Production and Simultaneous N2/02 Production

Simultaneous N2/0z2 Production

N2 PSA/O2 PVSA
Production O2 Recovery from Nz Recovery from
Desorption Gas of N2 PSA Desorption Gas of O2 PVSA
02 PVSA N2 PSA 02 PVSA N2 PSA 02 PVSA N2 Compressor
Product Gas Purity 90%02 95% N2 90% O2 95% N2 90% O2 95% N2
CO2< 1PPM CO2< 1PPM COz2: Approx.0.3%
DP:-60°C DP:-60°C DP:-20°C
Product Gas Flow Rate 340Nm3/H 135Nm3/H 310Nm3/H 135Nm3/H 340Nm3/H 135Nms3/H
Specific Power 0.34kw/Nm?3 0.24kw/Nm3 equivalent to 0.24kw/Nm?3 0.34kw/Nm3 0.168kw/Nm3
Consumption 0.31kw/Nm3
Gas Cost
Fixed Cost 6.4 Yen /Nm3 1.8 Yen/Nm3 6.0 Yen/Nm3 1.8 Yen/Nm3 6.4 Yen/Nm?3 0.9 Yen/Nm3
Variable Cost 3.4 Yen/Nm3 2.4 Yen/Nm3 3.1 Yen/Nm3 2.4 Yen/Nm3 3.4 Yen/Nm3 1.7 Yen/Nm3
Total 9.8 Yen/Nm? 4.2 Yen/Nm3 9.1 Yen/Nm? 4.2Y en/Nm3 9.8 Yen/Nm3 2.6 Yen/Nm?

Annual Gas Cost 26,656,000 Yen 4,536,000 Yen

22,568,000 Yen

4,536,000 Yen 26,656,000 Yen

2,808,000 Yen

Annual Saving Gas Cost —

4,088,000 Yen 1,728,000 Yen
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BN Flow Diagram of N2 Recovery from Des-
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a1 -8 Raw Material Gas of H2 PSA

Raw Material Gas ~ Methane (Natural Gas) ~ Methanol
Component Steam Reforming Gas ~ Steam Reforming Gas

Cokes Oven Gas

He 77.0% 74.9% 56.0%
CO 2.6% 0.8% 6.8%
CO2 18.0% 24.2% 2.5%
N2 80ppm 50ppm 6.0%
CHu 2.5% 1ppm 26.5%
02 5ppm 1ppm 0.4%
CH30H — 0.1% —
CmHn — 1ppm 2.5%
He

Product Purity 5N 5N 5N
He

Recovery Rate 78% 83% 67%
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IEEELN Flow Diagram of 20MH Hz Generator

IEEEEN  20MH H: Generator

1116 Specification of 20MH H2 Generator

Product Gas Flow Rate 20 Nm3/H
Product Gas Component
H2 higher than 99.999vo0l.%
CcO < 1vol ppm
Product Gas Pressure 0.8MpaG
Hydrogen Recovery Rate 83%
Utility Consumption
Methanol 0.61kg/Nms3 - H2
Power 0.65kw/Nm3 - H2
Cooling Water 30L/Nm3 - H2
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Palladium Charcoal-Catalyzed Suzuki-Miyaura
Coupling and Iridium-Catalyzed Aromatic C-H

Borylation

Koei Chemical Co., Ltd.
Research Laboratory
Mayumi NISHIDA

Functional Products Development Project

Tsuyoshi TAGATA

We report here on the “Palladium Charcoal-Catalyzed Suzuki-Miyaura Coupling and Iridium-Catalyzed
Aromatic C-H Borylation.” In the Pd/C-catalyzed Suzuki-Miyaura coupling, we found that the combination
of non-prereduced Pd/C and a phosphine ligand, such as PPh3, was essential for the reaction of halopyridines
and haloquinolines. In the catalytic C-H borylation of arenes, we found that 2,6-diisopropyl-N-(2-pyridyl-
methylene) aniline acted as a good ligand. The bulkiness around the imine moiety was important for obtain-

ing the products in high yields.
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1N Pd/C-Catalyzed Suzuki-Miyaura Coupling
of Halopyridines or Haloquinolines

B(OH):

C@@

p Ph py
N
N
@O «
~-N

Pd(0)/C, ngand

NazCOs/ DME-Hz20
6
Run Substrate Ligand Product Yield (%)?
1 1a:X=2-Br,R=H none 4a:Y=2-Ph, R=H 21
PPhs 85
2 1b:X=3-Br,R=H none  4b:Y=3-Ph, R=H 54
PPhs 90
3 1c:X=4-Br, R=H» none 4c:Y=4-Ph, R=H 55
PPhs 60
4 1d:X=2-Cl, R=3-NO2 none 4d:Y=2-Ph, R=3-NO2 49
PPhs 94
5 1e:X=2-Cl,R=5-CN  none 4e:Y=2-Ph, R=5-CN 34
PPhs 90
6 1f:X=2-Cl, R=5-NO2 none 4f : Y=2-Ph, R=5-NO2 24
PPhs 85
7 1g:X=2-Cl,R=H none 4a:Y=2-Ph, R=H No reaction
PPhs 82
8 1h:X=2-C,R=3-CN  none  4g: Y=2-Ph, R=3-CN 16
PPhs quant.
9 1i:X=2-Cl, R=5-CF3 none 4h:Y=2-Ph, R=3-CF3 30
PPhs 85
10 2a:X=2-Cl None 5a:Y=2-Ph No reaction
PPhs 91
11 2b:X=3-Br none  5b:Y=3-Ph No reaction
PPhs 82
12 3 none 6 36
PPhs 72

a) Isolated yield.
b) 4-Bromopyridinium hydrochloride was used as a starting
material.
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11573 Coupling with Pd(IT) /C
R R

'\C\’X o Pd/C,PPhs
w0

N 2M Na2COs / DME N
1 4

Product
4i: X=2-Ph, R=6-OMe
4i: X=2-Ph, R=6-OMe
4j: X=2-Ph, R=3-NH2
4j: X=2-Ph, R=3-NH:

Substrate
1j : X=2-Cl, R=6-OMe
1j : X=2-Cl, R=6-OMe
1k: X=2-Cl, R=3-NH2
1k: X=2-Cl, R=3-NH:

Pd/C  Yield(%)?
Pd()/C 25
Pd(@/C 90
Pd@©)/C 19
PdI/C 97

Run

[ O

a) Isolated yield.
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11558 Aromatic C-H Borylation of Arenes by
1/2[IrC1(COD) ]2-bpy

e
S

i ﬂ; J.5
Chra (3 mol%) ~ [ rc
80°C, 16 h

\ \ y» OMe — CF3
Product B@ 7 = \ s

/ /B — /b \ /
Yield (%) 95 95
(o:m:p) (0:74:25) (0:70:30)

1/2[IrCI(COD) |I2-bpy0 DO OO OO OOOOOO
cboooooooooboooboooooobooobooon
000000 0OHartwighO O {Ir(OMe) (COD) }20 4,4™
tert-butyl-2,2-bipyridine 0 000000000000
cbooooooooboooboooooobooobooon
coooooobbooobooooobooboo

Table 40000000000 COHOOOOOO
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1158 Aromatic C-H Borylation of Arenes by
1/2[Ir(OMe) (COD) ]2-dtbpy

I i
@?/\ g

B
Sy 1%
@F(;+ B-B (3 mol%) = ([ —rFG
0] (0] hexane, 25°C

CN COOMe I
\ \ \
Product BQ BQ BQ
/ / /
Br Cl Cl
Yield (%) 83 80 84
Time (h) 2 8 4
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00000000000000 ™ 0Table 5(10

. ~ Q
N N N/ /N\R
R N N
R R
type I type II type Il

PEE¥  Diimine Ligands

1:11 63 Influence of Ligands Type I-1I on the C-H

Borylation of Benzene

0O o 0.0
@ B 1/2[1rCI(COD) Iz Ligand 5

Jd o T 80°C, 16h @

Run  Ligand Type R Yield (%)@
1 7a Type I Cy 9
2 7b Type I Ph 5
3 7c Type I 2,6-dimethylphenyl 5
4 8a Type I Cy 27
5 8b Type I Ph 17
6 8c Type II 2,6-dimethylphenyl 50
7 9a Type I Cy 5
8 9b Type Il Ph 6
9 9c Typell  2,6-dimethylphenyl 5

a) Yield was determined by GC using 4,4-dimethylbiphenyl as an
internal standard.
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110558 Influence of Ligands Type I-II on the C-H
Borylation of Benzene

: 0. .0
@ . QB\P,O 1/2[IrC1(COD)]2>Ligand 8 "B’
0O o 80°C, 12 h B (j

— C S— —
Fho e G
A

B

8d-I 8m 8n
Run  Ligand A B C Yield (%)

1 8d H Me H 21
2 8e H Et H 19
3 8f H iPr H 20
4 8g H Bu H 16
5 8h H Ph H 19
6 8i H Et Et 32
7 8j H iPr iPr 74
8 8k Me iPr iPr 78
9 8l Br iPr iPr 11
10 8m 14
11 8n 60

a) Yield was determined by GC. using 4,4’-dimethylbiphenyl as
an internal standard.
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1:1:15v41  C-H Borylation of Benzene and Pyridine

Derivatives
0.0
X pinzBz  1/2[IrC1(COD) 2-8j
‘ P + or _— X
X7°YT X pinBH 80°C,12h rj\
XT Yy X
Run __ Substrate pin2B2 or pinBH Yield (%)
X Y
1 H C pinBH 799
2 Cl C pinz2B2 83
3 Cl C pinBH 851
4 CFs C pinzB2 479
5 CF3 C pinBH 739
6 Cl N pinzB2 73D
7 Cl N pinBH 93 b)

a) Yields were determined by GC using 4,4’-di-+-butylbipyridine
as an internal standard.

b) Yields were determined by GC using 4,4"-di--butylbipyridine
as an internal standard.
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Concerning Sumitomo Chemical Systems
Service’s Initiative on the Personal Information

Protection Act

Sumitomo Chemical Systems Service Co., Ltd.
Hiroshi NisHIKAWA

Toshinori GoTo

Toshiko SAToMURA

The Personal Information Protection Act, which implements the 8 Principles of the Privacy Guidelines of

the Organization for Economic Co-operation and Development (OECD), went into full effect in April 2005.

The background and requirements of the Act are outlined. Then will be explained the direction with respect to

the Act for this company, which is in the business of handling personal information; each process for dealing

with the “Safety Management Measures” enacted by this company referring to the Ministry of Economy,
Trade and Industry’s guidelines; and the “Compliance Program”.
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1158 OECD 8 Principles

OECD80 0 O
Collection Limitation There should be limits to the collection of personal data and any such data should be obtained by lawful and fair
Principle means and, where appropriate, with the knowledge or consent of the data subject.
ooooooo 00000000000000000000000000000000000000000000000000O0O0000000000O
00000000000000000000000000
Data Quality Principle  Personal data should be relevant to the purposes for which they are to be used, and, to the extent necessary for those

oooooooao

purposes, should be accurate, complete and kept up-to-date.

000000000000000000000O000O00O000O00O0O00O00O000O00O0O0O0O00O0O0O0O00DOO0O00O000
oooooo

Purpose Specification
Principle

oooooooao

The purposes for which personal data are collected should be specified not later than at the time of data collection and
the subsequent use limited to the fulfilment of those purposes or such others as are not incompatible with those
purposes and as are specified on each occasion of change of purpose.

go0o0ooO0o0oOO0O0O0O00O0O0O00000O0O000O000O0O000000O0O0000000O0000000000O0O00O0O0000A0
Oo0boO0o0000000000000000000O000O000C000O000O00O0O0O0O0OO0O0O0O0O0O0O0

Use Limitation Personal data should not be disclosed, made available or otherwise used for purposes other than those specified in
Principle accordance with the Purpose Specification Principle except : (a) with the consent of the data subject; or (b) by the
authority of law.
ooooooo 0000000000000 0000000000000000000000000000O000000000000000000000
oooooooooon
Da000000000000000000
ObOOOOODOOOOOO
Security Safeguards Personal data should be protected by reasonable security safeguards against such risks as loss or unauthorised
Principle access, destruction, use, modification or disclosure of data.
ooooooo 00000000000000000000000000000000000000000O000O000O0O0OOOOOOOOO00O0O

oooooo

Openness Principle

ooooo

There should be a general policy of openness about developments, practices and policies with respect to personal data.
Means should be readily available of establishing the existence and nature of personal data, and the main purposes of
their use, as well as the identity and usual residence of the data controller.
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Individual Participation
Principle

ooooooo

An individual should have the right: (a) to obtain from a data controller, or otherwise, confirmation of whether or not
the data controller has data relating to him; (b) to have communicated to him, data relating to him (i) within a
reasonable time; (ii) at a charge, if any, that is not excessive; (iii) in a reasonable manner; and (iv) in a form that is
readily intelligible to him; (c) to be given reasons if a request made under sub-paragraphs
ooooOoo0O0O0O0ooo
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ObO0OOD0D0O0O00O0000
0i0 000000000
Dii0 000000000000000000
Diii0 00000000000
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0c0000a0000b0000O0O0O0O0O0O0O0O0O0OO0ONONO0O0O00O0000000000000000O0O0ONOONONONONONONONnaOn
0oooo
0d000000000000000000000000000000000000000000000000000000000000
0ooooo

Accountability Principle
0oooo

A data controller should be accountable for conforming with measures which give effect to the principles stated above.
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1k:151[272 Personal Information Leak Incidents
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Discovered Organization Records Content Cause Compensation per person
oooo oooo oo oo oo 100o0o00ooa
Jun.03 Lawson 560,000  Card member information Internal crime? ¥500
H150 60 oooo 00ooooo oooo
Jul.03 Ricoh 60,000  Family registry information tape Lost in transit by courier ?
H150 70 ooo 0o0oooMT 000ooooono
Aug.03 A-Plus 80,000  Member information Removed by contractor employee? ¥1,000
H150 80 oooo 0ooo 00oOoooooooo
Oct.03 Family Mart 180,000  E-mail newsletter subscribers Removed by employee or contractor employee?  ¥1,000
H150 100 00ooooooo 00ooooo 00000000000000
Jan.04 Sanyo Shinpan 1,160,000  Loan balance Employee participation? case-hy-case
H160 10 oooo oooo ooooo oooo
Feb.04 Yahoo! BB 4,520,000  Subscriber information ID, password left out ¥500
H160 20 OOOBB 0oooo IDOO000D00D000000
Mar.04 Japanet Takata 300,000  Customer list System development company? ?
H160 30 000ooooono oooo 000ooooono
Apr.04 Cosmo Oil 2,200,000  Card member information Leaked by insider? ?
H160 40 ooooo 0oooooo 0oooooo
May.04 Mitsubishi Materials 1,100  Online customer information Inadequately protected web page ?
H160 50 0oooooo 0000O0000o HPOOOOO
Oct.04 Mie Prefectural Library 133,000  User information Contractor employee removed without ?
H160 100 0oogooo 0oooo permission, stolen PC
000000000PCOO

Nov.04 Rihga Royal 12,000  Guest information (including credit card) ~ Stolen PC ?
H160 110 0oooooo 00000000000000000 oooooo
Feb.05 NTT Docomo 25,000  Customer list ? ?
H170 20 NTTO OO oooo
Mar.05 Club Tourism 90,000  Subscriber information Unauthorized access ?
H170 30 000ooooo 0oooo oooooo
Apr.05 Michinoku Bank 1,310,000  Subscriber information Incorrect disposal? ?
H17040 oooooo (including bank account information) oooo

00O00O0O000o0o0oon
May.05 Kakaku.com 22,000  E-mail addresses Unauthorized access ?
H170 50 0oooo 00ooooo oooooo
Jul.05 Rakuten Ichiba 36,000  Subscriber information ? ?
H17070 oooo ooooo
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1108 Correspondence between OECD 8 Principles and the Personal Information Protection Act

OECDS0 O OO00O00000000O

OECD 8 Principles Duties of Personal Information-Handling Organizations
OECD80 O 0oo0oo0o0o0oooo
Purpose Specification Purpose of collection must be made clear, and use of data must [ Must specify as precisely as possible the purpose of use
Principle match purpose of collection. (Article 15)

oooooooo

gooooooOoooOOoO0oDOO0O0O00000D0O0D0OO0

00oo000o00o0000000000000MmMO1500

Use Limitation Principle ~ Must not use for other purposes without agreement of the data’s [ Must not handle beyond the scope necessary for achieving the

ooooooo subject and compliance with legal procedures.

ooooo0oo0o0D000000000000000000O0000000

gooooooooo

purpose of use (Article 16)
000000000000000000000000000MO 1600
0 Must not divulge to third party without obtaining permission

from person concerned (Article 23)
0000000000000000000000mMO2300

Collection Limitation

Principle and obtaining agreement from the subject.
0oooooo

Should collect data by legal and fair methods after informing

Must not collect data with deceitful or other unfair methods
(Article 17)

goooooooOoOOOO00000O0O00O0O0O0O00O0O0O0OOCOOOOO gooooooOooooOo0OO000O00O0DOO0O0mMO1700

Data Quality Principle Data should fit the purpose of use and be accurate, complete, Must work to keep information accurate and up-to-date

oooooooo and up-to-date. (Article 19)

0000000000000000000000000000 000000000000000000000000mMO1900
Security Safeguards Data should be protected from loss, destruction, use, alteration, ~Must take necessary measures to manage security. (Article 20)
Principle divulgence, etc. with reasonable measures to safeguard security. 0C00000000000000000000000MO2000
0oooooo

ooo

oooooooboooooDbO000000000000000000  Must perform necessary supervision of employees and

contractors. (Articles 21, 22)
00000000000000000000000000MO2102200

Openness Principle
ooooo

Individual Participation ~ Should make public the intent to collect data, indicating clearly

[0 Must give notice or make public announcement of the purpose

of use when collecting data. (Article 18)
000000000000000000000000000MO1800

Principle the data’s existence, the purpose for which it is to be used, and 0 Must put the purpose of use, etc. in a state in which it can be

0oooooo the manager responsible.

goooooooooOoOOoO0OO0OO00OO0OOO0OO0OOO0O0D0O

oooooo

known by the subject person. (Article 24)
0000000000000 0000000000000mMO2400

0 Must disclose possessed personal data at the subject person’s
request. (Article 25)
0000000000000000000000000000mMO2500

[0 Must perform corrections, etc. at the subject person’s request
(Article 26)
000000000D00000000000000mMO200

0 Must cease usage, etc. at the subject person’s request.
(Article 27)
0000000000000000000000000M02700

Accountability Principle ~ Should permit persons to confirm the storage location and content ~ Must work to process complaints appropriately and promptly.

ooooo of data about themselves, and guarantee a hearing for all complaints. (Article 31)
00000000000000000000000000000000000 0O0000000000000000000000MO3100
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1L Security Management Measures

oooooog

Organizational

1. Maintain an organization to enact personal data 11

Measures security measures
0ooooooooo

pboooOobDoOO0OoOoOobDOOoOoOoDDOOoOoOooDO
2. Maintain and operate in accordance to rules 5

established by personal data security measures
00000000000000000000000000
000ooo

3. Maintain a procedure for listing the handling 2
status of personal data
0000000000000000000000

4. Evaluate, revise, and improve personal data 3

security measures
00000000000000000000000

o

Deal with accidents and violations 2
0oooooooooo

Human Measures 1. Conclude closed contracts for employment and 2
0ooooooo

commission contracts.
000000000000000000000000

2. Perform education and training for workers. 3
000000000000000

Physical Measures 1. Manage building (office) entries and exits. 2
poooooooo pbooooboooo
2. Prevent theft, etc. 5
000000
3. Physically protect machinery and equipment. 1

Ooooooooooooo

Technical Measures 1. Identification and authorization of access to 2
000000000

personal data
00000000000000000000

2. Control of access to personal data 8
0000000000000

3. Manage permission to access personal data 2
0000000000000000

4. Log access to personal data 2
00000ooo0o000o0

5. Measures against unauthorized software on 3
information systems that handle personal data

ooo00oo0o00OD00O000000000000D000
ooooo

6. Measures for transport and transmission of 2
personal data
000000000000000

7. Measures for regression testing of information 2
systems that handle personal data
0000000000000000000000000

8. Monitoring of information systems that handle 2

personal data
0000000000000000000

02000000000
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