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We have worked on the project to make a paper database system for a specific

research group that can analyze the technical terms from the point of view of co-occurrence
analysis and trend analysis. In this research, we proposed a system that links the description in
the paper with various scientific databases. To discuss the framework of the proposed system, we use

research papers that introduce new organic synthesis process by using machine learning based
information extraction system and PubChem, which is an open database for the chemical substances. We
confirmed that it is useful to use such scientific database to normalize the description used by
different authors for co-occurrence analysis and trend analysis.
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REACTION_PRODUCT/ Rs.nmon_vnooucr(
Methyl 3-oxocyclopent-1-ene-1-carboxylate .2 A 1000-mL, ked, dried, d-b d flask equipped with a teflon-coated magnetic stir bar (25
e ARGM:
OTHERCOMPOURD " ReAcrion ste /" rempERATORE)
mm x 10 mm) is fitted with a septum and an argon balloon, and then  cooled to ambient temperature (21-23 °C).
REACTION STEP /"~ STARTING MATERIAD NSTARTING MATERIAL)
The flask is charged  with methyl 1-cyclopentene-1-carboxylate 1) (7.0 g, 55 mmol, 1.0 equiv).

ARGy “NREACTION_STEP

1 Ethyl acetate (280 mL) is added, followed by 4 A molecular sieves (7.0 g).

The septum is replaced with a pressure-equalizing addition funnel that is capped with a septum.

“\REACTION_STEP:

[SOLVENT™ : e
6! A tert-butylhydroperoxide solution in decane (5.5 M) (41 mL, 221 mmol, 4.0 equiv) is added via the addition funnel over 15 min (Figure 1).

REACTION_sTEPY "™ 1rImiE)
The reaction mixture is  stirred for 30 min.

ARGy

REAGENT_CATALYST/" : REACTION STEP

| Manganese(lll) acetate dihydrate (1.487 g, 5.5 mmol, 0.1 equiv) (Figure 2) is transferred to a vial in a glove bag under a nitrogen atmosphere and the solid is

ARG —~REACTION STEP
added quickly to the reaction mixture.
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REACTION_PRODUCT



STARTING_MATERIAL REAGENT_CATALYST SOLVENT OTHER_COMPOUND
REACTION_STEP WORKUP
TEMPERATURE TIME

TEMPERATURE ~ TIME

Organic Syntheses Vol .1(1921)
Vol .97(2020) 2,988
4,627

REACTION_PRODUCT, STARTING MATERIAL, REAGENT CATALYST,
SOLVENT,OTHER _COMPOUND 5
PubChem
ID

REACTION_PRODUCT
PubChem

a B + -

REACTION_PRODUCT

A,B
product oil
REACTION_PRODUCT
PubChem
REACTION_PRODUCT | 4006 5368 0.43 3569 3755 0.49
STARTING_MATERIAL | 6155 2220 0.73 3407 1964 0.63
OTHER_COMPOUND 28251 4845 0.85 2104 1232 0.63
REAGENT CATALYST | 8183 1404 0.85 1687 857 0.66
SOLVENT 5362 429 0.93 205 57 0.78
MTBE Methyl t-butyl ether Carbon
dioxide CO, Carbon dioxide carbon dioxide
ID
PubChem
STARTING_MATERIAL benzaldehyde
SOLVENT water REAGENT CATALYST

sodium hydroxide hydrochloric acid



%/A/8 B 2023/02/28 0| [capton [ =% ES [ 123

REACTION_PRODUCT STARTING_MATERIAL REAGENT_CATALYST SOLVENT OTHER_COMPOUND REACTION_STEP WORKUP
benzaldehyde

VoIN

REACTION_PRODUCT STARTING_MATERIAL REAGENT_CATALYST SOLVENT OTHER_COMPOUND REACTION_STEP WORKUP

. . 9
product (10) benzaldehyde (65) sodium hydroxide &) | _vor (16) W | water (45) ¥ added (55) 1/ | "2hed B3 )
dichloromethane i
oil (2) sodium cyanide (4) hydrochloric acid (5) a0 ¥ ether (19) stirred (30) < | dried (39) (3
86
solid (2) acetic anhydride (3) < butyllithium (3) ethanol (10) | aqueous (19) placed (28) - | added (25) (3)
1
- . ; . . | charged (27, tracted (20)

title compound (2) benzyl cyanide (3) dimethyl sulfate (3) * | hexane () /  hydrochloric acid (18) | %" o ZDR ek ) @
tetrahydrofuran Uy
(2.2-Dibromoethenviibenzene (1) (S)-BINOL (2) triethviamine (3) s ethanol (17) heated (23) “ |cooled (17) | (2)

}
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