
> 10> 10> 10> 10> 10> 10> 10> 10LLLLLLLL ~ 1800L (SS)  max. ~ 1800L (SS)  max. ~ 1800L (SS)  max. ~ 1800L (SS)  max. ~ 1800L (SS)  max. ~ 1800L (SS)  max. ~ 1800L (SS)  max. ~ 1800L (SS)  max. 140psi (0.96140psi (0.96140psi (0.96140psi (0.96140psi (0.96140psi (0.96140psi (0.96140psi (0.96MPa)MPa)MPa)MPa)MPa)MPa)MPa)MPa)

Total 10 autoclaves Total 10 autoclaves Total 10 autoclaves Total 10 autoclaves Total 10 autoclaves Total 10 autoclaves Total 10 autoclaves Total 10 autoclaves 

> 500L (SS) max. 990psi (6.8Mpa)> 500L (SS) max. 990psi (6.8Mpa)> 500L (SS) max. 990psi (6.8Mpa)> 500L (SS) max. 990psi (6.8Mpa)> 500L (SS) max. 990psi (6.8Mpa)> 500L (SS) max. 990psi (6.8Mpa)> 500L (SS) max. 990psi (6.8Mpa)> 500L (SS) max. 990psi (6.8Mpa)

> 500L (> 500L (> 500L (> 500L (> 500L (> 500L (> 500L (> 500L (HastelloyHastelloyHastelloyHastelloyHastelloyHastelloyHastelloyHastelloy) max.140psi (0.96Mpa)) max.140psi (0.96Mpa)) max.140psi (0.96Mpa)) max.140psi (0.96Mpa)) max.140psi (0.96Mpa)) max.140psi (0.96Mpa)) max.140psi (0.96Mpa)) max.140psi (0.96Mpa)

500L (SS)500L (SS)500L (SS)500L (SS)
Mmax.990psi Mmax.990psi Mmax.990psi Mmax.990psi 

(6.8Mpa))(6.8Mpa))(6.8Mpa))(6.8Mpa))

500L (SS)500L (SS)500L (SS)500L (SS)500L (SS)500L (SS)500L (SS)500L (SS)

Mmax.990psi Mmax.990psi Mmax.990psi Mmax.990psi Mmax.990psi Mmax.990psi Mmax.990psi Mmax.990psi 

(6.8Mpa))(6.8Mpa))(6.8Mpa))(6.8Mpa))(6.8Mpa))(6.8Mpa))(6.8Mpa))(6.8Mpa))

500L (500L (500L (500L (HastelloyHastelloyHastelloyHastelloy) ) ) ) 
Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)
Using acid ConditionUsing acid ConditionUsing acid ConditionUsing acid Condition

500L (500L (500L (500L (500L (500L (500L (500L (HastelloyHastelloyHastelloyHastelloyHastelloyHastelloyHastelloyHastelloy) ) ) ) ) ) ) ) 

Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)Max.140psi (0.96Mpa)

Using acid ConditionUsing acid ConditionUsing acid ConditionUsing acid ConditionUsing acid ConditionUsing acid ConditionUsing acid ConditionUsing acid Condition
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AutoclavesAutoclavesAutoclavesAutoclavesAutoclavesAutoclavesAutoclavesAutoclavesCatalysts Catalysts Catalysts Catalysts Catalysts Catalysts Catalysts Catalysts ＆＆＆＆＆＆＆＆ ReagentsReagentsReagentsReagentsReagentsReagentsReagentsReagents

PdPdPdPdPdPdPdPd--------C, Raney NiC, Raney NiC, Raney NiC, Raney NiC, Raney NiC, Raney NiC, Raney NiC, Raney Ni

PtPtPtPtPtPtPtPt--------C, C, C, C, C, C, C, C, RhRhRhRhRhRhRhRh--------AluminaAluminaAluminaAluminaAluminaAluminaAluminaAlumina SBH, DIBAHSBH, DIBAHSBH, DIBAHSBH, DIBAHSBH, DIBAHSBH, DIBAHSBH, DIBAHSBH, DIBAH

LAH, RedLAH, RedLAH, RedLAH, RedLAH, RedLAH, RedLAH, RedLAH, Red--------AlAlAlAlAlAlAlAl
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HornerHornerHornerHorner----Emmons reactionEmmons reactionEmmons reactionEmmons reaction
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Asymmetric Schiff base reduction (HAsymmetric Schiff base reduction (HAsymmetric Schiff base reduction (HAsymmetric Schiff base reduction (H2222 / Raney Ni  , 30 tons / year)/ Raney Ni  , 30 tons / year)/ Raney Ni  , 30 tons / year)/ Raney Ni  , 30 tons / year)

SelectiveSelectiveSelectiveSelectiveSelectiveSelectiveSelectiveSelective hydrogenationhydrogenationhydrogenationhydrogenationhydrogenationhydrogenationhydrogenationhydrogenation by using Pdby using Pdby using Pdby using Pdby using Pdby using Pdby using Pdby using Pd--------CCCCCCCC（（（（（（（（without dehalogenationwithout dehalogenationwithout dehalogenationwithout dehalogenationwithout dehalogenationwithout dehalogenationwithout dehalogenationwithout dehalogenation））））））））

Reduction with Reduction with Reduction with Reduction with Reduction with Reduction with Reduction with Reduction with DIBAHDIBAHDIBAHDIBAHDIBAHDIBAHDIBAHDIBAH on commercial scaleon commercial scaleon commercial scaleon commercial scaleon commercial scaleon commercial scaleon commercial scaleon commercial scale
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Asymmetric Transfer HydrogenationAsymmetric Transfer HydrogenationAsymmetric Transfer HydrogenationAsymmetric Transfer Hydrogenation usingusingusingusing ChiralChiralChiralChiral RuRuRuRu----catalystcatalystcatalystcatalyst
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Hamari catalyst

Chiral RuChiral RuChiral RuChiral Ru----complexcomplexcomplexcomplex eeeeeeee (%) (%) (%) (%) 

arenearenearenearene----Ru(Ru(Ru(Ru(ⅡⅡⅡⅡ))))----TsDPENTsDPENTsDPENTsDPEN ca.20% ca.20% ca.20% ca.20% eeeeeeee

Hamari catalyst                       40%  Hamari catalyst                       40%  Hamari catalyst                       40%  Hamari catalyst                       40%  eeeeeeee N
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