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 SMARTS are taken from A.Heifets benchmark available from his Chemical Planning Web page at the Univ. of Toronto.
 RXN are implemented using ChemAxon's graphical reaction editor Marvin Sketch that provides Atom Mapping. This work has been done 

at the Ryerson University by the CS students supervised by Mikhail Soutchanski (Computer Science) and Anne Johnson (Chemistry). 
 For each SMARTS file matched to RXN, there is (the list of) the corresponding benchmark problem number(s). Note that multiple 

SMARTS files can be mapped into the same more generic RXN file, but these more specific SMART files may appear in the different 
benchmark problems listed in the right-most column.

 The reactions appear as images in the publicly available solutions to the MIT  5.13 Organic Chemistry 2 exams.
 Annotations, references and external links can be provided in any column where there is space available. 
 This documents is distributed under  the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 license: 

http://creativecommons.org/licenses/by-nc-sa/3.0/us/
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RXN to SMARTS Mapping

1 AldolCondensation.rxn Aldol_condensation_with_ketone_and_base.smarts 5, 16, 17
2 AmideSynthesisFromAcidChloride.rxn Amine_addition_to_acid_chloride.smarts 7, 11
3 AmideSynthesisFromAcidHalides.rxn Primary_amide_from_acid_chloride.smarts 8
4 AromaticBromination.rxn Bromination_of_benzene.smarts 11, 12
5 AromaticNitration.rxn Aromatic_nitration.smarts 2, 4, 11
6 CatalyticHydrogenationOfAlkenes.rxn Palladium_catalyst_hydrogenation_of_alkene.smart

s
12

7 CatalyticHydrogenationOfNitriles.rxn Nitrile_reduction_to_amine.smarts 1
8 CatalyticHydrogenationOfNitroGroup.rxn Catalytic_hydrogenation_of_nitro_group.smarts 2, 4, 11
9 ClaisenCondensation.rxn Claisen_condensation_with_ethyl_esters.smarts 

(13)Claisen_condensation_with_methyl_esters.smar
ts (9)

9, 13

10 CyanideDisplacementOfBromideSN2.rxn Cyanide_formation_from_alkyl_bromide.smarts 7, 11, 15
11 CyanideDisplacementOfTosylGroupSN2.rxn Cyanide_displacement_of_halo-

benzesulfonates.smarts
1

12 CyanohydrinFormation.rxn Cyanide_addition_to_carbonyl.smarts 19
13 DecarboxylationOfBetaKetoEsters.rxn Decarboxylation_of_beta_keto_esters.smarts (13)

Decarboxylation_of_beta_keto_ethyl_esters.smarts 
(16)

13, 16

14 DehydrationOfAmides.rxn Dehydration_of_amide_to_nitrile.smarts 8
15 Diazotization.rxn Diazotization.smarts 2, 4, 11
16 DieckmannCyclization.rxn Dieckmann_condensation_with_ketone.smarts 16
17 DielsAlderCycloaddition.rxn Diels-Alder_cycloaddition_0.smarts 10, 12, 18



18 EnolateAttackOnAlkylHalideSN2.rxn(2nd part of smart) Enolate_SN2_attack_on_alkyl_bromide.smarts 14
19 EnolateFormation.rxn (this reaction is 1st part in 

SMARTS reaction)
Enolate_SN2_attack_on_alkyl_bromide.smarts 14

20 FischerEsterification.rxn Transesterification_with_methanol.smarts 9
21 FriedelCraftsAcylation.rxn Friedel-Crafts_acylation.smarts 19
22 GabrielSynthesis.rxn Gabriel_synthesis_from_alkyl_bromide.smarts 3

23 GrignardAdditionToAcidChlorides.rxn Grignard_addition_to_acid_chloride.smarts 12, 20
24 GrignardReaction.rxn Grignard_addition_to_carbonyl.smarts 6, 12, 15, 

20
25 GrignardReagentFormation.rxn Grignard_reagent_formation.smarts 6, 12, 15, 

20
26 HydrationOfAldehydesAndKetones.rxn
28 HydrationOfAlkenes.rxn Alcohol_from_alkene.smarts 20
29 HydrolysisOfNitriles.rxn Hydrolysis_of_nitriles.smarts 11
30 HydroxylSubstitutionOfDiazoniumIonSN1.rxn Dediazoniation_to_hydroxy.smarts 2
31 ImineFormation.rxn Imine_formation.smarts
32 ImineFormation.rxn Imine_formation.smarts 3, 7, 15
33 ImineReductionToAmine.rxn Imine_reduction_to_amine.smarts 3, 7, 15
34 IntramolecularOxymercurationReduction.rxn intramolecular_Oxymercuration-reduction.smarts 10
35 LAHReductionOfAldehydesAndKetones.rxn LiAlH4_reduction_of_aldehydes.smarts 18
36 LAHReductionOfAldehydesAndKetones.rxn LiAlH4_reduction_of_ketone.smarts
37 LAHReductionOfAnhydrides.rxn Cyclic_anhydride_reduction.smarts 10, 18
38 LAHReductionOfNitriles.rxn Nitrile_reduction_to_amine.smarts 7, 11, 15, 

19
39 MichaelAdditionToUnsaturatedKetones.rxn Michael_addition_with_ketone.smarts 16
40 NitrileSubstitutionOfDiazoniumIonSN1.rxn Dediazoniation_to_nitrile.smarts 11
41 OxidationOfAlcoholsWithPCC.rxn Oxidation_of_alcohols_with_PCC.smarts 3, 5, 7, 

14, 15, 17
42 OxidationOfPrimaryAlcoholWithPotassiumPermanga

nate.rxn
7,19

43 PaalKnorrPyrroleSynthesis.rxn Paal_Knorr_pyrrole_synthesis_0.smarts 1
44 PBr3ConversionOfAlcoholsToAlkylBromides.rxn Alkyl_bromide_with_PBr3.smarts 3, 6, 7,11, 

14,15, 20
45 ReductiveOzonolysis.rxn Ozonolysis_with_reductive_workup.smarts (8)

Ozonolysis_with_reductive_workup_on_cyclic_syste
ms.smarts (18)

8, 18

46 SandmeyerReaction.rxn Sandmeyer_with_cuprous_halide.smarts 4



47 SodiumDichromateOxidationOfPrimaryAlcohol.rxn & 
SodiumDichromateOxidationOfSecondaryAlcohol 
.rxn
 

Oxidation_of_alcohols_to_carboxylic_acids.smarts 8, 9

49 StetterReaction.rxn Stetter_gamma_ketone_synthesis.smarts 1
50 ThionylChlorideConversionOfCarboxylicAcidsToAcidC

hlorides.rxn
Acid_chlorides_from_carboxylic_acids.smarts 6, 7, 8, 

11, 12, 
19, 20

51 TosylationOfAlcohols.rxn Alcohol_to_4-chlorobenzene_sulfonate.smarts 1
52 WilliamsonEtherSynthesis.rxn williamsonEtherSynthesis.rxn 18


