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Development of a New Acetophenone

Hydrogenation Process for Propylene Oxide

Production

Sumitomo Chemical Co., Ltd.
Petrochemicals Research Laboratory
Takuo Hisi
Shinya Ito
Noriaki Oku
Kiyoshi IwaNnAGa
Nihon Oxirane Co., Ltd.
Chiba factory

Hirofumi KoikE

Sumitomo Chemical Co., Ltd. has developed a new fixed bed hydrogenation process for acetophenone, which

is the by-product of propylene oxide production process, in order to produce a-phenyl ethanol, the raw material
for styrene monomers. A new copper catalyst has been developed for this process. The catalyst exhibits high
activity per unit weight and high selectivity because of the suppression of side reactions such as hydrogenolysis.
The competitive power of the PO/SM process has become stronger compared to the conventional process by

using this new hydrogenation technology.
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16150 Reduction temperatures of metal oxides

Metal Pd, Pt, Rh, Ru Ni Cu Co
Reduction room temp. 350 180 450
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151574 Effect of basic compounds on ACP hydro-
genation activities in batch wise reaction

Cat. Cu0-Si02 Cu0-Si0O2
Basic Compounds 0.1-0.8wt% none
relative activities 2.5 1.0

Experimental conditions : 180°C, 1MPa
catalyst reduction : 180°C

OoocuO-Si0:000000000000000
J0000000000000000000Fig.sdYn
gooocuo-SiO:0 0000000000 00DO
Fig. 300100 0050000 00000D0O0DOonDgd
TPROOODODOOOOOODOOZ2500033500
goobooboobboon

goboobooooobbobooooobobooog
goocuO-Sio:00000000000000DO
gooboboobooooobbbooooobboboboo
gooboboobooooobbbooooobboboboo

oooo 2009-n



oboooOooOooooobOOoobOOobobOOooon
oboooOooOooooobOOoobOOobobOOooon
oboocoOooooooobOOoobOOoobobOoonoon
oboocoOooooooobOOoobOOoobobOoonoon
oboocoOooooooobOOoobOOoobobOoonoon
oobooooooo

®

@

(&)

Hydrogen consumption

@
®

. [
150 200 0 300

400 450

I
5 350

100 25 500

Temperature/°C

BEEEN Effect of basic compounds on TPR of
Cu0-Si0z1¥

020000000
J00U0O0OouOoACPOOODOOODOODOODO
gboobooboboobooboobobod
gobbooboooooobobbooooobobbooo
O0OCEBOOOOODOOIMEBO«PEOOODO
O00o000ooooooO2mMACPOOPEO OO

(0) OH
+ He —> é {Jr J
oPE EB
OH
+ He E— é + H20
EB

ACP

oo bobogo

00000000000000000000000
000000000

Cu0-ZnO0O 0000 D0000000O®OZaO 0
00000000000 Zn00000000000
00000000000 000000O0O0EBOOO
000000000000 Cu0-Cre0s0001-000
000000000000 0000000O000O0
0000WOoooOO0O0O00O0O00O0O0O0O0o0oo
00000000000000000000000
oooO0O0oO0cCcOo0o0O0OODOOODOOONOOOOO
0000000000 00O0O0O0O0ooooo!?
O Fig. 40

0000000000 000000000000
Si0:000000Cu0-Si0:0 0000000000
00000000000000000000000
0 Cu0/Si0:0 0 0000000000000

000000000000000000ACPOO
0000000 Table 30000000000000
000000000 EBOOOOOOOOOOOOO
000

11558 Comparison of EB by-product between
Conventional Cat. and New Cat. of hydro-
genation

Conventional Cat. New Cat.
CuO-Cr203 CuO-SiO2
ACP Conversion (%) 84.0 89.2
mass flow ratio 1.0 2.0
oPE Selectivity (%) 94.1 99.9
EB Selectivity (%) 2.9 0.01

Experimental conditions : 180°C, 2.4MPa,
Pellet, catalyst reduction : 180°C
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Review on Development of Polypropylene
Manufacturing Process

Sumitomo Chemical Co., Ltd.
Process & Production Technology Center
Hideki Sato
Hiroyuki OGgawa

Polypropylene (PP) is a typical commodity plastic and has been widely used in many application fields

including packaging films, industrial components and miscellaneous goods, due to its excellence in properties

such as stiffness, heat resistance and processability in addition to light weight material density and also a

relatively low price. The continued demands from the market for higher performances have stimulated,

particularly in recent time, the improvement of PP manufacturing processes with newly created ideas. This

review describes, mainly based on the information published in literature and patents, an outline of the
development history of PP manufacturing processes and an introduction to recent progress, including our own

technologies.
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1st Generation
Solvent polymerization process

Monomer Recovery |<—

Polymerization }—>| Degassing }—>| Deashing }—>| Drying |—> PP

Solvent Recovery

AP, Ash

2nd Generation
a) Solvent polymerization process (Non-deashing)

Monomer Recovery |

| Polymerization }—>| Degassing Drying PP
Y

Solvent Recovery

AP

b) Bulk polymerization process (Non-solvent)

Monomer Recovery |

AP, Ash
| Polymerization }—>| Extraction } > PP

3rd Generation
Vaper phase polymerization process (Non-deashing, Non-AP)

Polymerization > PP

BEEE  Polypropylene manufacturing process
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BGEE  Schematic flow diagram of Sumitomo’s solvent polymerization process
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PGEEEN  Schematic flow diagram of Sumitomo’s
bulk polymerization process
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(a) Perfect mixing type reactor

wide wide

(b) Circulation type reactor (excluding impact co-polymer manufacturing)

nallow wide

(c) Nallow residence time distribution type reactor (including batch type reactor)

nallow nallow

BEEEEE  Schematic structure of polymer particle produced by two polymerization zone type reactor
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New Development of Polymer Additives Sumitomo Chemical Co., Ltd.

Fine Chemicals Research Laboratory
Toshiya TAKAHASHI
Ryoji Soma
Kenji Kimura

Naoki INur

In response to specific customer needs, we have developed SUMILIZER® GP, SUMILIZER® GS, SUMILIZER®
GM, SUMILIZER® GA-80 polymer additives (stabilizing agents) as unique products which have properties
hitherto unseen. We have utilized these new properties to apply these unique products in a wide range of applica-
tions. This paper describes the mechanism of polyolefin stabilizing agents, and also trends in customer needs as a
result of changes in the market environment, and presents the responses our company has made in the field of
additives due to these factors. We will also introduce some of the steps we have been taking toward development
of our new G series.
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Development of Allergen Denaturing Agents

Sumika Enviro-Science Co.,Ltd.
R&D and Technical Division
Specialty Chemicals Technical Department

Keiichiro INul

After the development of a mite allergen quick determining system, we carried out the development of allergen

denaturing agents. First, tannic acid was evaluated as an allergen denaturing agent using the ELISA method.

Then, we investigated various compounds for use as new allergen denaturing agents and identified materials such

as rare-earth metal salts and zirconium salts as potential inorganic compounds, and materials such as cationic
compounds as potential organic compounds. We also developed applications for these allergen denaturing agents
including trigger type liquids and additives for filters and cleaning equipment.

gooo

O000000U0OooooooOoOoOdallesdO
OO0O0O0OOergon0O000000O0O0OCOOO1906
obOoboOooooooOoooboobOOooooDOon
ooobOO0o0ooooboobOoO0oOoOooobObOoOogo
obOooooooooOooobobobOOooOooDbOon
obOooooooooOooobobobOOooOooDbOon
obOooooooooOooobobobOOooOooDbOon
ooobO0oooooboobOoOoOoOooobObOOoOoOoo
obOobooooooooobOobobOOooOooDOon
obOobooooooooobOobobOOooOooDOon
obOobooooooooobOobobOOooOooDOon
obOobooooooooobOobobOOooOooDOon
obOoboooooooOooobOobobOOooOooDbOon
obOoboooooooOooobOobobOOooOooDbOon
OOo0OoOODOO0ODOOTable1@OOOOOOODO
obOoboooooooOooobOobobOOooOooDbOon
00000000Y200000000000000
obOoboOooooooOooobOobobOOooOooDOon
obOoboOooooooOooobOobobOOooOooDOon
0000000D000000000000®0000
obOoooOooooooOooobOoocbOOooOooDOon
obOoooOooooooOooobOoocbOOooOooDOon

28

00000000000000000%100000
gobobobooooobbboooooobobbbo
gobobobooooobbboooooobobbbo
gobobobooooobbboooooobobbbo
gobobobooooobbboooooobobbbo
ggboogooobooobod
gobobooobooboobobooboobda
0000000000000 0®0000000o0n
00000000 00000000?00000000
0d0®00000000000000000o0O0on
goobboobooooobbbooooobbobbo
goobboobooooobbbooooobbobbo
gobbooboooooobbbooooobboboboo
gogoooobbboooobbbbooooobboo
gobbooboooooobbbooooobboboboo
gobooboobobobooboobooboo

1N Sources of inhalant allergens

Mites (body, feces) Dust mites, Storage mites

Pollens Cedar, Ragweed, etc.

Fungi (spore) Alternaria, Penicilium, etc.

Mammals (dandruff, hair)  Pet dandruff, hair (Cats, dogs, etc.)

Insects (body, feces) Cockroaches, Fleas, Flies, Mosquitoes
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11515378 Classification of Mites (acarina spp.)

Order Family Examples Notes
oglyphidae
. Fyrog yp American house dust mite .
Astigmata Sarcoptidae Dust mites

. European house dust mite
Acaridae

Trombiculidae ~ Chelacaropsis moorei
Prostigmata Cheyleidae Cheyletus malaccensis
Trombidiformes Pyemotidae Pyemotes tritici

Tarsonemidae  Tarsonemus granarius

Biting mites

Macronyssidae  Ornithonyssus bacoti
. Dermanyssidae Ornithonyssus sylviarum
Mesostigmata . .
Ascidae Dermanyssus gallinae

Phytoseiidae ~ Dermanyssus hirundinis

Cryptostigmata  Phthiracaridae  Phthiracarus japonicus

. Ixodidae
Metastigmata . Ixodes ovatus
Argasidae
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1) Mites causing allergy

Body length Allergen

American house dust mite Der f1
. . 0.37~0.44mm
Dermatophagoides farinae Der 2
European house dust mite Der pl
. . 0.29~0.38mm
Dermatophagoides pteronyssius Der p2

1 Mite allergens

Molecular

Group Property Roles

weight
Group 1 (Der 1) 25kD  Unstable by heat Cystein protease
Group 2 (Der 2) 14kD  Stable by heat Unknown
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1550 Plants causing allergy

Family Plants

Taxodiaceae Japanese cedar (Cryptomeria japonica)

Cupressaceae Japanese cypress
Poaceae Sweet vernal grass, Orchard grass
Compositae Mugwort, Ragweed

000000000000 0000000000
00000000000000000000000
000000Cryjl0Cry 200000000 Cryjl
0000000000000 Cry200000000
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11 Cedar pollen allergen (Cryptomeria

japonica)
Group Molecular Location Notes
weight

G 1 Cellul b

rou;.> A0kD e uose.m.em rane Major allergen
Cryjl) of pollen intine layer
GrouP 2 40KD Starch grain of
(Cryj2) cytoplasm
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000000000000 00000000000
OCryjl00000O00
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PGEEEM  Image figure of sandwich-ELISA method
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Plate coating with | Preparation of antibody
antibody Coating of antibody

v

Blocking of non
specific binding
sites

v

1t reaction

!

Addition of blocking reagent (200uL/well)
60min incubation, Room temperature

Addition of allergen samples (100uL/well)
90min incubation, Room temperature

Addition of conjugate (100uL/well)

21 reaction (secondary enzyme-linked antibody)
¢ 90min incubation, Room temperature
Development of substrate
3rd reaction (o-phenylene diamine)
¢ 15min incubation, Room temperature
Measurement of Micro plate reader (490nm)
absorbance

BEEEE  Protocol of ELISA method
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110141 Allergen denaturing agents

Classification Allergen Examples
denaturing agents
Alkali-earth CaClz, SrClz, Calcium
metal salts Pantothenate, etc.
Rare-earth YCls, LaCls, CeCls, DyCls,
Inorganic metal salts HoCls, etc.
ZrOCI(OH),

Zirconium salts
K2[Zr(OH)2(COs3)2], etc.

A 1o AIKGS00: - 12120,
minum
UL S A INa(S04)2 - 12H:0, etc.

Quaternary Benzalkonium chloride,
Cationic ammonium salts DDAC, etc.
Pyridinium salts Cetylpyri(?hTilfm chlori(?e,
Laurylpyridinium chloride, etc.
Natural Rhus javanica Tannic acid
extracts Olea europea Olive leaf extracts

(Plants extracts) (Olive leaf) (Oleuropein)
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PGEEEN  structure of tannic acid (Condensed type)

OH OH
HO HO OH

)
HO =" OH

OH

HO OH

OH
HO

OH

OH

OH
OH

Structure of Hydrolysable tannic acid
(gallotannin) C76éH52046
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1181 Efficacy of allergen denaturing agents

Direct method Dialyzed method
Denatured ~ Score* Denatured ~ Score*
Agents (%) from Mitey (%) from Mitey
from ELISA  Checker®  from ELISA  Checker®
Lanthanum chloride (3%) 94 + 94 +
Cerium chloride (3%) 99 - 90 +
Yttrium chloride (2%) 95 - 96 -
Calcium chloride (3%) 82 - 76 +
Strontium chloride (3%) 84 - 86 +
Amount of initial allergen : 30ug
*—:<1ug Der2
+:~5ug Der?2

1SN Efficacy of allergen denaturing agents by
liquid-liquid method

Denatured Denatured

Allergen denaturing agents T
g £ a8 Y€ Derf2®)  Cryil(h)

Didecydimetylammoniun o g7 o
Cetylprydinium chloride (8%) Cationic 97 91
Laurylprydinium chloride (10%)  Cationic 100 98
Lanthanum chloride (8%) Inorganic 96 82
Zirconyl chloride (5%) Inorganic 97 100
Tannic acid (2%) Organic 100 100

Amount of initial allergen Der 2 : 400ng
Cryjl : 12.5ng

Denatured allergen (%)

1 2

Concentration (%)

BEEE  Efficacy of tannic acid
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11050 Efficacy of allergen denaturing agents by

Dry-method
Agents Allergen Detected Denatured
allergen %)
Filter cloth (Blank) Der 2 44ug  Standard
Filter cloth treated with tannic acid  Der 2 2.5ug 43
Filter cloth (Blank) Cryjl 23 ng Standard
Filter cloth treated with tannic acid  Cry j1 18 ng 22
Cotton cloth (Blank) Der 2 1.3 ug Standard
Cotton cloth treated with Calcium
chloride Der 2 11pg 15
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1A Usage of allergen denaturing agents

Usage Examples
Spray Trigger type, Aerosol type
Filters Air purifier, Air conditioner, Dust bags

Cleaning equipment ~ Wet tissues, handy wiper
Interior materials Floor materials, Wallpaper

Textile Car seat clothes, Carpets, Masks

11055 Product list of allergen denaturing agents

Product name Active ingredient Usage

Allersave® MAX Inorganic salts Spray use
Allersave® T-10  Inorganic salts Treating use
Allersave® T-50 Natural extract + Inorganic salts Treating use

Allersave® T-60 Natural extract Treating use

Allersave® C Cationic Treating use
Allersave® L Natural extract Treating use
1. Dooono

goboooobooooboboooboboon
gooboboooobobbboooobbbbo
gooboboooobobbboooobbbbo
gooboboooobobbboooobbbbo
gooboboooobbbboooobbboboo

Allersave® MAX

35



ooooooboobooo

obOooOooooooOooobOoobOOooOooDOon
obOoooOooooooOooobOoocbOOooOoOoDOon
Ooooo0oooo0oooooo0o0oFrig.7m

2. 0000000
oooooooooooboooooboooooon
obOobooOooooooOooobOobobOOooOooDOon
obOobooooooooobOoboboOooOooDon
obOobooooooooobOoboboOooOooDon
obOobooooooooobOoboboOooOooDon
obOobooooooooobOoboboOooOooDon
obOobooooooooobOoboboOooOooDon
obOobooooooooobOoboboOooOooDon
obOobooOoooooooobOooboooOooDOon
obOobooOoooooooobOooboooOooDOon
obOobooooooooobOoboboooOoooDon
oooooooooboocooooocobooooonn
obobooooooooobobobooooooDon
ooooooooooooooo

3. JoOooooooo
gobooooooboboooobobobooooo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
gbooboobobobobooboobooboo
goooboooooobbbooooobbboo
gobooboon

4. 0000
gobooooooboboooobobbooogoo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
goooboooooobbbooooobbboo
goboboboooooobbbooooobbboo
goboboboooooobbbooooobbboo
goboboboooooobbbooooobbboo
gboobooboobobooboobooboooboo
gobooboooooobbboooooobbboo
oooodoooooouUvoooooooooooo
ooouvooooooooooogooooooo

5. 0000

googboobooboobobooboboon
gobooboooooobbboooooobbboo
gobooboooooobbboooooobbboo
gbooboobooboboobooboobooooDoo
gooooboooooobobboooooobbboo

36

gooobooobooobooboooobooobOobooo
gooobooobooobooboooobooobOobooo
gobooobooooooOoooobboooobooooo

cooboooooooooboobooboboooo
ooooooobooboboobooooboooboobooo
ooooooobooboboobooooboooboobooo
ooooooobooboboobooooboooboobooo
oobooooooono

googo

oooobbooooooobobboooooooo
0000000®00000000Oooooooo
gooobobooooooobbobooooooobooboo
gooobobooooooobbobooooooobooboo
gobobboobooooobbbooooobbobDbo
gobobboobooooobbbooooobbobDbo
gobobboobooooobbbooooobbobDbo
gobobbobooooobbbooooobbbDbo
gobobbobooooobbbooooobbbDbo
gobobbobooooobbbooooobbbDbo
gogobooobooon

ggoo

1) H. Miyazawa, M. Sakaguchi, S, Inoue, K. Ikeda, Y.
Honbo, H. Yasueda and T. Shida, Ann Allergy Asth-
ma Immunol, 76, 170 (1996) O

2) E. Konishi and K. Uehara, Experimental & Applied
Acarology, 19, 275 (1995)01

3) G. D’Amato, L. Cecchi, S. Bonini, C. Nunes, I.
Annesi-Maesano, H. Behrendt, G. Liccardi, T.
Popov and P. van Cauwenberge, Allergy, 62, 976
(2007)0

4) A. Custovic, S. C. O. Taggart and A. Woodcock,
Clinical and Experimental Allergy, 24, 1164 (1994)01

500 00,00 000,0000,1999-I, 33
(1999)0

600 00,000,000,00000,0240,
35 (1999)0

7) E. R. Tovey, G. B. Marks, M. Matthews, W. F.
Green and Ann Woolcock, Clinical and Experimen-
tal Allergy, 22, 67 (1992)0

U U0O,00 0,00 0,00000,0380,
33 (2002)0

90000000000 0000, 00 2001-328936
(2001)01

1000000000000 0000, 00 2001-322937

(2001)C0

oooo 2009-n



oooooobobooo

1) 00000000000000, 00 2006-193624
(2006) 00

| PROFILE

ooooo
Keiichiro Inul
Ooooooobooooood

goooooooooooooo
oo

oooo 2009-n 37



0000000000 SYNSyUp fremopo ooooooo

H O 000

SYNSUP, Synthetic Route Design System

Sumitomo Chemical Co., Ltd.
Organic Synthesis Research Laboratory

Tetsuhiko TAKABATAKE

We have developed SYNSUP and the supporting systems for users to access SYNSUP through both Intranets
and the Internet. We herein summarize the history and the current status of the SYNSUP service provided to

chemists in our company and also some group companies.
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Reaction Rule

REACTION NUMBER 5632 formamidine cyclization
SUBNUMBERS 2262 136
NEXTSAME 0 NO PREVIOUS REACTION
CONDITIONS 20”  TEMP 2525
YIELD 67
TESTS 169% 5 5080 169 6 5080
OPTIONS 199181092
MAKEBOND 2 435
BREAKBOND 5335334341437
REACTANTFUNGP 104 144 5136 7 315
TITLE: A 4-hydroxypyrimidine from the condensation of a beta ketoester
and formamidine acetate with NaOMe in MeOH at room temp,
J. Heterocyclic Chem., 29,1369(1992),M. Butters,
Org. Lett., 7,3801(2005),J.C. Yoburn.
Two-step procedure: condensation of a beta ketoester and thioure,
followed by desulfurization by Ni/H2,
Org. Synth. Coll. Vol. iv 1963,638.
1) recognizer number
2) alkoxide
3) atom 5 must not be fused with aromatic ring
4) leaving group: 9 (unsaturated oxygen); 8 (methoxy)
5) aromatize the ring with atom 2

Recognizer

case 65: //phenolic OH, oxygen

case 282: //N-C=N, central carbon
makesb(mol,2262,// 4-hydroxypyrimidine
Li,1, //sb[L][1] =1
1,7, /Isb[L][7] =]
33,1,7,4, //sb[L][4] = NEAREST NBR OF ATOM 1 TO ATOM 7
113,4,6,1,0,0,2,2,/ATOM 4:ARYL C, 2 HETERONBR
3,4,7,2,  //sb[L][2] = COMMON NBR OF 4 AND 7
113,2,7,1,0,0,0,0,/ATOM 2:UNSAT'D N, NO HETERONBRS
57,2,2582, //RINGINDEX MUST BE 2582
13,4,1,2,6, //sb[L][6] = A THIRD NBR OF 4 NOT 1 OR 2
113,6,6,1,0,1,0,1,/ATOM 6:ARYL C.,0-1 H, 0-1 HETERONBR
7,6,4,5,  //sb[L][5]= OTHER RING NBR OF 6 BESIDES 4
113,5,6,1,0,1,1,1,/ATOM 5:ARYL C,0-1 H, 1 HETERONBR
3,5,7,3,  //sb[L][3] = COMMON NBR OF 5 AND 7
113,3,7,1,0,0,0,0,/ATOM 3:UNSAT'D N, NO HETERONBRS
0); //SUBSTRUCTURE END

BEEEN  An example of a reaction rule and the
recognizer for it
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1k-1s) = Classification of reactions for the reaction
rule

descriptions about the reaction

priority categories .
categories

1 specialr enantioselective or makes more than
1 skeletal bond

2 hbuilder diastereoselective or makes a skeletal
C-Hetero or Hetero-Hetero bond

3 cchuilder 1 makes a skeletal bond by losing at
most 1 leaving group

4 cchuilder 2 makes a skeletal bond by losing more
than 1 leaving group

5 ufgi makes a reactive group by functional

group interchange (e.g., from allyl
alcohol to allyl halide)
removeprotection removes a protecting group
7 changfun

functional group interchange, usually
trivial

8 removefun removes a functional group by being
replaced by H (e.g., deoxygenation of
a ketone)

9 degrade breaks off a carbon fragment (e.g.,

ozonolysis)

Reactions to introduce a protective group are classified as one of
the categories with priority 1 to 7.
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P Typical Execution Options for SYNSUP voooooooooooooobobobooobboo
JodoooooooooooooopCOOOOO

maximum number of steps acceptable

STEP LIMIT 0 a route 0000000000 CMBeditd Chemical Memory
CATALOG 1 : cataloged compound is treated as Bank editD 000000
available, CMBedit0 00O OO0OO0OOOODODDODO Molecule
2 :only cataloged compound is Editor0 0 0000000 DO O Synthesis Viewerd O
acceptable as the starting material, 000000000000 00000000000
3 :the starting material and all .
coreactants in a route have to both oooboooooooodboOFg 4000
be cataloged compound and satisfy JO0O0D0D0000000o0STEPLIMITO CATALOG
other options specified 0000000000000 00Fig. 5oooan
RING LIMIT number of rings acceptable in the 0000000000 AROSUBST LIMIT 00000
starting materia 000000001000000000000 Fig. 6
ATOM LIMIT number of atoms acceptable in the 9.
starting material Joddo40000000000000DDOOO00
FUNCTIONAL GROUP  number of functional groups acceptable
LIMIT in the starting material
AROSUBST LIMIT number of aromatic substituents
SYNSUPA T2
acceptable in the starting material : :
— - - BEATIL] | Rt vy | REREONRE | EOEHONE |
NO_LG_VARIATIONS  route variations with only the difference s S
of leaving groups to be rejected & EAEAMDEEH B A A 0a
STARTING MATERIAL  exact starting material to be used - EL— ;Z;ﬁ;iﬁ;iwm Fd : ;fiﬁjﬁf;ﬁﬁié;;?ﬁ;m
ASYMMETRIC ONLY  only enantio- or diastereo-selective [ T — - L R R
tions to b lied ~ ESER (eSS HERHOSME
reactions to be applie RS (LRSI srETE: [z o
INDUSTRIAL only industrially applicable reactions to -tEmcTEeEE srrmRTI: 73
7 SEia— bigL AL e z
be used I~ THETESEEOBEERTS e =
OMIT omit the use of specified reactions e r—— BATEETE: 2 3
© THSHOH wrw [ g
 ERMChirality 5 B LA e e =
SRR R e cERsi |
goooood ok | ande | RO | Seio |
A
1. 0000000000 PG CMBedit -Molecule editor-Option

1996000000000 SYNSUPOOOOODO0O settings dialog box

Oo0000ooPCOOUNXODOODOOOODODO
oooooOoooooobocoooboooOooooon

3G Synthesis Viewer:G:¥Documents and Settings¥ MMM ¥ Local Settines¥Temporary... [ |[E][X]
FrLE REE FnQl A-UEE U ROW ALTH

Hﬁﬂé[mllms j

wwica <[44 | L BB BD W

" —— Routes
%2 Molecule Editor-_[Untitled] (= [ -Goal THE INPUT FILE IS pyrimidinylamine
Ir{ME} WEE SO SYNSUPE D0 Aadl

NEEHé jum o~ Om [l e ] one

available

REE
wre

available

7 B rJl\ available 67/"" 2
h Route 1 a A | e e |
L H Yield = 92% H 5
E= 2 ) X
A O
0 il available e
o available il —
T n__hH, Mo oH lj/
g Route 2 | ﬁ/ raras Olj/ d F5343 o J
p Yield = 81% i R ey
| g O
i
»
COOH
available
available @
= available (')lj/'"* A
Poute 3 - R2268 I/\\o “T/"H 3RITIS J
Vield = 57% S * @ |

! % ®))
O

- Lrﬂ Ll s |>ILI
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BGEE  CMBedit -Molecule editor BGEENEN  CMBedit -Synthesis viewer-Map view
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Mame: 2-Bminopyrimidine, 97%
GAS Mumber: 109-12-6

Supplier: Sigma-Aldrich {Aldrich)
Price: 05.40U50./500G

BAlLEC bk et o e AT

CMBedit —Synthesis viewer—Catalog info

THIS IS REACTIOM MUMBER 2715

& TYPIGAL YIELD IS 75%

2-Aminopyrimidine, 97%, CAS: 109-12-6

Is AVAILABLE FROM

Sigma-Aldrich (Aldrich?, 35.40U50/500G

Pherny| substituted benzene ring from a dibenzay| peroxide and
benzere, refluxing 40 hours. Yieldz are higher when the dibenzoyl
peroxide’s aromatic ring has an electron withdrawing substituent.
Ore. Synth. Call. Vol W 197351,
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BGEEE  CMBedit -Synthesis viewer—Reaction info
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Reagents and conditions: i) EtOAc, DIPEA (1.05 equiv), 0 C to rt, 0.5 h; ii) MeCN, water, Oxone (2.5 equiv), 40 C to rt, 24;
iii) THF, N2Ha, 35%, rt; iv) THF, TFA, 5 C, 15 min; v) DCM, TFAA; vi) DCM, TrCl, TEA, rt, 4h; vii) MeOH, TEA, refluxed, 5h.

I Synthesis of a new insulin-like growth factor 1 receptor inhibitor (amine part) 27)
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Comet Assay, a New in vivo Mutagenicity Test
— Regulatory Significance and Scientific

Development

Sumitomo Chemical Co., Ltd.
Environmental Health Science Laboratory
Ryoko MATsuyama
Keiko Ogara
Sachiko KitamoTo
Mika Oora

A new in vivo mutagenicity test, in vivo comet assay, has gained particular world wide attention. The comet

assay is a promising technique for evaluating in vivo DNA damage to multiple organs with high sensitivity.

However, there is no validated testing guideline based on the optimized experimental techniques. Recently, to

establish a standardized testing method, an international validation study for in vivo comet assay has begun with
a view to submitting a new OECD test guideline. In this review, we describe the regulatory trends toward this
assay for the evaluation of chemical mutagenicity and our investigation of this testing method.
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i. Ames Test
ii. in vitro Chromosome Aberration Test or

in vitro Micronucleus Test or
in vitro Mouse Lymphoma tk Gene Mutation Assay

iii. ## vivo Micronuclei or
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Option 2
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ii. in vivo Micronucleus Test and a second iz vivo assay
[ Comet assay, Alkaline elution assay, transgenic }

mouse mutation assays, DNA covalent binding
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* These two options for the standard battery are considered
equally suitable.
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Analytical Method for Restricted Substances
in Industrial Products Regulated by EU

Sumika Chemical Analysis Service, Ltd.
Ehime Laboratory
Masayuki ONISHI

In recent years, advanced regulations concerning restrictions on the use of hazardous substances have been

enforced in the European Union (EU) as environmental pollution control acts. Subsequent to the RoHS

(Restriction of the use of certain Hazardous Substances in electrical and electronic equipment) directive for

electric and electronic equipment, restrictions on the use of hazardous substances are being examined in the

field of all industrial products, where REACH (Registration, Evaluation, Authorization and Restriction of

Chemicals) regulations have been enforced. The use of fifteen substances of very high concern has been

restricted by the REACH regulations.

The European Commission (EC) has submitted proposals to amend the RoHS directive and one proposal is
to consider adding four substances to the list of restricted substances. The importance of hazardous substances
management in industrial products is increasing more and more from such a background.

This paper describes testing methods for restricted substances in industrial products regulated by the EU.
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1115 Substances of very high concern in REACH

regulation
Substances name Reason.for
proposing
1 Anthracene PBT*
2 4,4-Diaminodiphenylmethane CMR**
3 Dibutyl phtalate CMR**
4 Cobalt dichloride CMR**
5 Diarsenic pentaoxide CMR**
6 Diarsenic trioxide CMR**
7 Sodium dichromate dihydrate CMR**
8 Musk xylene vPvB***
9 Bis(2-ethyl (hexyl) phthalate CMR**
10 Hexabromocyclododecane PBT*
Alakan 10 ~ 1 hlor

11 (S?lo?‘t (ésflegn O(Ihlogr,in(e:tteg garafﬁnes) CMR*
12 Bis(tributyltin) oxide PBT*
13 Lead hydrogen arsenate CMR**
14 Triethyl arsenate CMR**
15 Benzyl butyl phthalate CMR**

* : Persistent, Bioaccumulative, Toxic
** . Carcinogens, Mutagens, toxic to Reproduction
*** . yery Persistent, very Bioaccumulative

0 vPvB; very Persistent( very Bioaccumulative[1] 0 O
Jd0o0o0o0oUooooUoooooooooo
gooz00801000000000000000DOO
OTable1ODOO 100000000

U0d00oU0oU00ooooUuoooouoogo
O0000Table 20 150 0000000020090 10
doobmoboooooooobooooooooo
gooooo

1515374 Potential substances of very high concern

in REACH regulation
Substances name Reason.for
proposing

1 Anthracene oil PBT

2 Anthracene oil, anthracene, paste, distin. lights PBT

3 Antracene oil, anthracene, paste, antracene fraction PBT

4 Anthracene oil, antracene-low PBT

5  Anthracene oil, anthracene paste PBT

6 Coal tar pitch, high temperature PBT and CMR
7 Acrylamide CMR

8  Aluminosilicate, refractory ceramic fibres CMR

9  Zirconia aluminiosilicate, refractory ceramic fibres CMR
10  2,4-Dinitrotoluene CMR
11  Diisobutyl phthalate CMR
12 Lead chromate CMR

hromate mol Iphate r
to oot i e o
14 Lead chromate yellow(C.I. Pigment Yellow34) CMR
15  Tris(2-chloroethyl)phosphate CMR
PBT and CMR are same meaning as Table 1
gooo 2009-1
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k-1 Result of determination of substances of very high concern in industrial product (wt. %)

Product . Musk L 4'41. Hexabromo Dibutyl Benzyl butyl Bis Diisobutyl Tris
No. material Anthracene xylene DlammOdlphenycyclododecane phthalate phthalate @ethylhexyl) Phthalate  Dinitrotoluene (chloroethyl)
Imethane phthalate phosphate
1 Polystyrene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2 Polystylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3 PET <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
4 PET <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 3.0 <0.01 <0.01 <0.01
5 Polypropylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
6 Polypropylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
7  Polypropylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
8  Polypropylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
9  Polypropylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
10 Polypropylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
11  Polypropylene <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
12 ABS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
13 ABS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
14 ABS <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
15 PVC <0.01 <0.01 <0.01 <0.01 <0.01 14 2.1 0.024 <0.01 <0.01
16 PVC <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 5.0 <0.01 <0.01
17 i‘(’}ﬁgggg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.020 <0.01 <0.01
Stylene
18 acrylonitrile <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
19 - <0.01 0.030 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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1118 Analytical condition for determination of

HBCDD and TBBPA
LC system ACQUITY UPLC system (Waters)
MS/MS system Qtrap3200 (Applied Biosystems)
Column SUMIPAX ODS D-210MS 5um (2mml.D. x 5cm)
Mobile phase
A Acetonitrile
B water
Gradient
Time/min 0 20 30 40
A conc./% 5 5 100 100
B conc./% 95 95 0 0
Flow rate 0.2mL/min
Column temp. 40°C

Injection volume  5uL

lonization method ~ ESI

Mode MRM (Multiple Reaction Monitoring)
Polarity Negative

Monitoring time 40min
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11563 Specific aromatic amines in EN14362

Specific aromatic amines

1 4-Aminodiphenyl

2 Benzidine

3 4-Chloro-o-toluidine

4 2-Naphthylamine

5 o-Aminoazotoluene

6 2-Amino-4-nitrotoluene

7 p-Chloroaniline

8 2,4-Diaminoanisole

9 4,4-Methylenedianiline

10 3,3-Dichlorobenzidine

11 3,3-Dimethoxybenzidine

12 3,3-Dimethylbenzidine

13 4,4-Methylenedi-o-toluidine
14 p-Cresidine

15 4,4-Methylenebis (2-chloroaniline)
16 4,4-Oxydianiline

17 4,4-Thiodianiline

18 o-Toluidine

19 4-Methyl-m-phenylenediamine
20 2,4,5-Trimethylaniline
21 o-Anisidine
22 4-Amino azo benzene
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BEEXE  Comparison of recovery of between Inhouse and EN14362-1 method

11506 Recovery of specific aromatic amines from

azo dyes
Azo dye Specific aromatic amine Recovery/%
derived from azo dye Inhouse EN14362

](Jéf)‘;cgtoRE‘: (12)8 Benzidine 106 26
Direct Bluel 3,3-Dimethoxybenzidine 58 33
Direct Blue2 3,3-Dimethylbenzidine 50 19
Bismarck Brown R 4-Methyl-m-phenylenediamine 42 3.1
Ponceau 3R 2,4,5-Trimethylaniline 116 32
Sudan R o-Anisidine 112 13

Aniline 116 10
Sudan I 1,4-Phenylenediamine 118 0.2

1154 Recovery of specific aromatic amines from
azo dyes in polystylene

Azo dye Specific aromatic amine Recovery/%
derived from azo dye Inhouse EN14362
?égicgtoRﬁg(f)S Benzidine 61 -
Direct Bluel 3,3-Dimethoxybenzidine 27 -
Direct Blue2 3,3-Diethylbenzidine 31 -
Sudan IV o-Toluizine 102 0
Bismarck Brown R 4-Methyl-m-phenylenediamine 14 -
Ponceau 3R 2,4,5-Trimethylamine 79 -
Sudan R o-Anisidine 108 -
Aniline 119 0
Sudan II 1,4-Phenylendiamine 108 0
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116 Recovery of specific aromatic amines from
azo pigments in polystylene

Azo bi Specific aromatic amine Recovery/%

0 pigment . . _—
derived from azo pigments Inhouse EN14362

Benzidine Yellow e Lo

(Pigment Yellow14) 3,3-Dichlorobenzidine 40 0

Pigment Red N

(P%g ment Red1) 1,4-Phenylenediamine 77 -

Pigment Red4 2-Chloro-1,4-phenylenediamine 89 0

Pigment Yellow 1~ 4-Methyl-o-phenylenediamine 67 0
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Ensuring Information Security in Sumitomo

Chemical Group

Sumitomo Chemical Systems Service Co., Ltd.
Solution Department

Tatsuhiro Suzuki

Sumitomo Chemical Group treats ensuring information security as one of its business issues, and has pro-

moted information security management in the whole group. When managing information security in the
group, points to ponder and approaches to take are different from when managing it in a single company. This
article will discuss the approaches, issues, solutions for the issues and future efforts regarding ensuring security

management in Sumitomo Chemical Group, by using some case examples in Sumitomo Chemical Group.
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