
S1 
 

Building the housane: diastereoselective synthesis and characterization of 

bicyclo[2.1.0]pentane carboxylic acids 

Volodymyr V. Semeno, Vadym O. Vasylchenko, Bohdan V. Vashchenko, Dmytro O. Lutsenko, Rustam T. Iminov,
 
Olesia B. Volovenko,

 

Dr. Oleksandr O. Grygorenko*
 

 
tert-Butyl cyclopent-3-enecarboxylate (5) 1H NMR................................................................................................................................................................................... S9 

tert-Butyl cyclopent-3-enecarboxylate (5) 13C NMR ................................................................................................................................................................................ S10 

tert-Butyl 6-oxabicyclo[3.1.0]hexane-3-carboxylate (6) 1H NMR ............................................................................................................................................................ S11 

tert-Butyl 6-oxabicyclo[3.1.0]hexane-3-carboxylate (6) 13C NMR ........................................................................................................................................................... S12 

(3R*,4R*)-tert-Butyl 3-hydroxy-4-methylcyclopentanecarboxylate (7a) 1H NMR .................................................................................................................................. S13 

(3R*,4R*)-tert-Butyl 3-hydroxy-4-methylcyclopentanecarboxylate (7a) 13C NMR ................................................................................................................................. S14 

(3R*,4S*)-tert-Butyl 3-hydroxy-4-phenylcyclopentanecarboxylate (7b) 1H NMR ................................................................................................................................... S15 

(3R*,4S*)-tert-Butyl 3-hydroxy-4-phenylcyclopentanecarboxylate (7b) 13C NMR .................................................................................................................................. S16 

(3R*,4R*)-tert-Butyl 3-fluoro-4-hydroxycyclopentanecarboxylate (7c) 1H NMR .................................................................................................................................... S17 

(3R*,4R*)-tert-Butyl 3-fluoro-4-hydroxycyclopentanecarboxylate (7c) 13С NMR ................................................................................................................................... S18 

(3R*,4R*)-tert-Butyl 3-fluoro-4-hydroxycyclopentanecarboxylate (7c) 19F NMR ................................................................................................................................... S19 



S2 
 

(3R*,4R*)-Methyl 3-hydroxy-4-methoxycyclopentanecarboxylate (7d) 1H NMR ................................................................................................................................... S20 

(3R*,4R*)-Methyl 3-hydroxy-4-methoxycyclopentanecarboxylate (7d) 13C NMR .................................................................................................................................. S21 

(3S*,4S*)-tert-Butyl 3-methyl-4-((phenylsulfonyl)oxy)cyclopentanecarboxylate (8a) 1H NMR .............................................................................................................. S22 

(3S*,4S*)-tert-Butyl 3-methyl-4-((phenylsulfonyl)oxy)cyclopentanecarboxylate (8a) 13C NMR ............................................................................................................. S23 

(3R*,4S*)-tert-Butyl 3-phenyl-4-((phenylsulfonyl)oxy)cyclopentanecarboxylate (8b) 1H NMR.............................................................................................................. S24 

(3R*,4S*)-tert-Butyl 3-phenyl-4-((phenylsulfonyl)oxy)cyclopentanecarboxylate (8b) 13C NMR ............................................................................................................. S25 

(3S*,4S*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (8c) 1H NMR ....................................................................................................................................... S26 

(3S*,4S*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (8c) 13C NMR ...................................................................................................................................... S27 

(3S*,4S*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (8c) 19F NMR ...................................................................................................................................... S28 

(3S*,4S*)-tert-Butyl 3-bromo-4-methoxycyclopentanecarboxylate (8d) 1H NMR .................................................................................................................................. S29 

(3S*,4S*)-tert-Butyl 3-bromo-4-methoxycyclopentanecarboxylate (8d) 13C NMR ................................................................................................................................. S30 

(3S*,4S*)-tert-Butyl 3,4-dibromocyclopentanecarboxylate (8e) 1H NMR ............................................................................................................................................... S31 

(3S*,4S*)-tert-Butyl 3,4-dibromocyclopentanecarboxylate (8e) 13C NMR .............................................................................................................................................. S32 

(3S*,4S*)-tert-Butyl 3-azido-4-iodocyclopentanecarboxylate (8f) 1H NMR ............................................................................................................................................ S33 

(3S*,4S*)-tert-Butyl 3-azido-4-iodocyclopentanecarboxylate (8f) 13C NMR ........................................................................................................................................... S34 

(3S*,4S*)-tert-Butyl 3-bromo-4-hydroxycyclopentanecarboxylate (8g) 1H NMR ................................................................................................................................... S35 

(3S*,4S*)-tert-Butyl 3-bromo-4-hydroxycyclopentanecarboxylate (8g) 13C NMR .................................................................................................................................. S36 

(1R*,3S*,4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (9a) 1H NMR ........................................................................................................................... S37 

(1R*,3S*,4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (9a) 13C NMR .......................................................................................................................... S38 

(1R*,3S*,4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (9b) 1H NMR ........................................................................................................................... S39 

(1R*,3S*,4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (9b) 13C NMR .......................................................................................................................... S40 

(1R*,3S*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (9c) 1H NMR ............................................................................................................................. S41 



S3 
 

(1R*,3S*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (9c) 13C NMR ............................................................................................................................ S42 

(1R*,3S*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (9c) 19F NMR ............................................................................................................................ S43 

(1R*,3S*,4S*)-tert-Butyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (9d) 1H NMR ........................................................................................................................ S44 

(1R*,3S*,4S*)-tert-Butyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (9d) 13C NMR ....................................................................................................................... S45 

(1R*,3S*,4S*)-tert-Butyl 3-bromobicyclo[2.1.0]pentane-1-carboxylate (9e) 1H NMR............................................................................................................................ S46 

(1R*,3S*,4S*)-tert-Butyl 3-bromobicyclo[2.1.0]pentane-1-carboxylate (9e) 13C NMR ........................................................................................................................... S47 

(1R*,3S*,4S*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (9f) 1H NMR ............................................................................................................................... S48 

(1R*,3S*,4S*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (9f) 13C NMR .............................................................................................................................. S49 

(1R*,3S*,4S*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (9g) 1H NMR.......................................................................................................................... S50 

(1R*,3S*,4S*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (9g) 13C NMR ......................................................................................................................... S51 

(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) 1H NMR .................................................................................................................................... S52 

(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) 13C NMR ................................................................................................................................... S53 

(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) (HSQC) ..................................................................................................................................... S54 

(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) (COSY) ...................................................................................................................................... S55 

(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) (H–H NOE) ............................................................................................................................... S56 

(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) 1H NMR .................................................................................................................................... S57 

(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) 13C NMR.................................................................................................................................... S58 

(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) (HSQC) ...................................................................................................................................... S59 

(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) (COSY) ...................................................................................................................................... S60 

(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) (H–H NOE) ................................................................................................................................ S61 

(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) 1H NMR ...................................................................................................................................... S62 

(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) 13C NMR ..................................................................................................................................... S63 



S4 
 

(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) 19F NMR ..................................................................................................................................... S64 

(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (COSY) ........................................................................................................................................ S65 

(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (HSQC) ....................................................................................................................................... S66 

(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (NOESY) ..................................................................................................................................... S67 

(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (HOESY) ..................................................................................................................................... S68 

(1R*,3S*,4S*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (10d) 1H NMR ................................................................................................................................. S69 

(1R*,3S*,4S*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (10d) 13C NMR ................................................................................................................................ S70 

(1R*,3S*,4S*)-3-Bromobicyclo[2.1.0]pentane-1-carboxylic acid (10e) 1H NMR ..................................................................................................................................... S71 

(1R*,3S*,4S*)-3-Bromobicyclo[2.1.0]pentane-1-carboxylic acid (10e) 13C NMR .................................................................................................................................... S72 

(1R*,3S*,4S*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (10f) 1H NMR ........................................................................................................................................ S73 

(1R*,3S*,4S*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (10f) 13C NMR ....................................................................................................................................... S74 

(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) 1H NMR ................................................................................................................................... S75 

(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) 13C NMR .................................................................................................................................. S76 

(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) (COSY) .................................................................................................................................... S77 

(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) (HSQC) .................................................................................................................................... S78 

(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) (H–H NOE) .............................................................................................................................. S79 

(3S*,4S*)-tert-Butyl 3-bromo-4-((tert-butyldimethylsilyl)oxy)cyclopentanecarboxylate (11g) 1H NMR ................................................................................................ S80 

(3S*,4S*)-tert-Butyl 3-bromo-4-((tert-butyldimethylsilyl)oxy)cyclopentanecarboxylate (11g) 13C NMR ............................................................................................... S81 

(1R*,3S*,4S*)-tert-Butyl 3-((tert-butyldimethylsilyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (12g) 1H NMR ...................................................................................... S82 

(1R*,3S*,4S*)-tert-Butyl 3-((tert-butyldimethylsilyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (12g) 13C NMR ..................................................................................... S83 

tert-Butyl 4-oxocyclopent-1-enecarboxylate (13g) 1H NMR ................................................................................................................................................................... S84 

tert-Butyl 4-oxocyclopent-1-enecarboxylate (13g) 13C NMR................................................................................................................................................................... S85 



S5 
 

(3S*,4R*)-tert-Butyl 3-bromo-4-methylcyclopentanecarboxylate (15a) 1H NMR ................................................................................................................................... S86 

(3S*,4R*)-tert-Butyl 3-bromo-4-methylcyclopentanecarboxylate (15a) 13C NMR .................................................................................................................................. S87 

(3S*,4S*)-tert-Butyl 3-bromo-4-phenylcyclopentanecarboxylate (15b) 1H NMR ................................................................................................................................... S88 

(3S*,4S*)-tert-Butyl 3-bromo-4-phenylcyclopentanecarboxylate (15b) 13C NMR .................................................................................................................................. S89 

(3S*,4R*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (15c) 1H NMR .................................................................................................................................... S90 

(3S*,4R*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (15c) 13C NMR ................................................................................................................................... S91 

(3S*,4R*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (15c) 19F NMR .................................................................................................................................... S92 

(3S*,4R*)-methyl 3-bromo-4-methoxycyclopentanecarboxylate (15d) 1H NMR .................................................................................................................................... S93 

(3S*,4R*)-methyl 3-bromo-4-methoxycyclopentanecarboxylate (15d) 13C NMR ................................................................................................................................... S94 

(1R*,3R*,4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (16a) 1H NMR ........................................................................................................................ S95 

(1R*,3R*,4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (16a) 13C NMR........................................................................................................................ S96 

(1R*,3R*,4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (16b) 1H NMR ......................................................................................................................... S97 

(1R*,3R*,4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (16b) 13C NMR ........................................................................................................................ S98 

(1R*,3R*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (16c) 1H NMR........................................................................................................................... S99 

(1R*,3R*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (16c) 13C NMR ........................................................................................................................ S100 

(1R*,3R*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (16c) 19F NMR ........................................................................................................................ S101 

(1R*,3R*,4S*)-Methyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (16d) 1H NMR ........................................................................................................................ S102 

(1R*,3R*,4S*)-Methyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (16d) 13C NMR ....................................................................................................................... S103 

(1R*,3R*,4S*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (16f) 1H NMR .......................................................................................................................... S104 

(1R*,3R*,4S*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (16f) 13C NMR ......................................................................................................................... S105 

(1R*,3R*,4S*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (16g) 1H NMR ..................................................................................................................... S106 

(1R*,3R*,4S*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (16g) 13C NMR .................................................................................................................... S107 



S6 
 

(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) 1H NMR .................................................................................................................................. S108 

(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) 13C NMR ................................................................................................................................. S109 

(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) (COSY) .................................................................................................................................... S110 

(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) (HSQC) ................................................................................................................................... S111 

(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) (H–H NOE) ............................................................................................................................. S112 

(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) 1H NMR .................................................................................................................................. S113 

(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) 13C NMR ................................................................................................................................. S114 

(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) (COSY) .................................................................................................................................... S115 

(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) (HSQC) ................................................................................................................................... S116 

(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) (H–H NOE) ............................................................................................................................. S117 

(1R*,3R*,4S*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (17d) 1H NMR ............................................................................................................................... S118 

(1R*,3R*,4S*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (17d) 13C NMR .............................................................................................................................. S119 

(1R*,3R*,4S*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (17f) 1H NMR ..................................................................................................................................... S120 

(1R*,3R*,4S*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (17f) 13C NMR .................................................................................................................................... S121 

(1R*,3R*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (17g) 1H NMR ................................................................................................................................ S122 

(1R*,3R*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (17g) 13C NMR ............................................................................................................................... S123 

(1R*,3R*,4S*)-tert-Butyl 3-((4-nitrobenzoyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (18g) 1H NMR ................................................................................................ S124 

(1R*,3R*,4S*)-tert-Butyl 3-((4-nitrobenzoyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (18g) 13C NMR ............................................................................................... S125 

(1R*,3S*,4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (19) 1H NMR .......................................................................................................................... S126 

(1R*,3S*,4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (19) 13C NMR ......................................................................................................................... S127 

(1R*,3R*,4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (20) 1H NMR .......................................................................................................................... S128 

(1R*,3R*,4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (20) 1H NMR .......................................................................................................................... S129 



S7 
 

(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) 1H NMR .......................................................................................................... S130 

(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) 13C NMR ......................................................................................................... S131 

(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) 19F NMR .......................................................................................................... S132 

(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) (COSY) ............................................................................................................ S133 

(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) (HSQC) ............................................................................................................ S134 

(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) (H–H NOE) ...................................................................................................... S135 

(1S*,2R*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (22) 1H NMR .......................................................................................................... S136 

(1S*,2R*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (22) 13C NMR ......................................................................................................... S137 

(1S*,2R*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (22) 19F NMR ......................................................................................................... S138 

(1R*,3S*,4S*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (23) 1H NMR ................................................................................................ S139 

(1R*,3S*,4S*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (23) 13C NMR................................................................................................ S140 

(1R*,3R*,4S*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (24) 1H NMR ................................................................................................ S141 

(1R*,3R*,4S*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (24) 13C NMR ............................................................................................... S142 

(1R*,3S*,4S*)-3-((((9H-Fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (25) 1H NMR ...................................................................... S143 

(1R*,3S*,4S*)-3-((((9H-Fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (25) 13C NMR ...................................................................... S144 

(1R*,3R*,4S*)-3-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (26) 1H NMR ....................................................................... S145 

(1R*,3R*,4S*)-3-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (26) 13C NMR ...................................................................... S146 

tert-Butyl 3-oxocyclopentanecarboxylate (28) 1H NMR ........................................................................................................................................................................ S147 

tert-Butyl 3-oxocyclopentanecarboxylate (28) 13C NMR ....................................................................................................................................................................... S148 

tert-Butyl 3-hydroxycyclopentanecarboxylate (29) 1H NMR ................................................................................................................................................................. S149 

tert-Butyl 3-hydroxycyclopentanecarboxylate (29) 13C NMR ................................................................................................................................................................ S150 

tert-Butyl 3-bromocyclopentanecarboxylate (30) 1H NMR ................................................................................................................................................................... S151 



S8 
 

tert-Butyl 3-bromocyclopentanecarboxylate (30) 13C NMR .................................................................................................................................................................. S152 

tert-Butyl bicyclo[2.1.0]pentane-1-carboxylate (31) 1H NMR ............................................................................................................................................................... S153 

tert-Butyl bicyclo[2.1.0]pentane-1-carboxylate (31) 1H NMR ............................................................................................................................................................... S154 

cis-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2S,4R)-23 or (1R,2R,4S)-23) 1H NMR...................................................................................................... S155 

cis-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2S,4R)-23 or (1R,2R,4S)-23) 13C NMR ..................................................................................................... S156 

trans-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2R,4R)-24 or (1R,2S,4S)-24) 1H NMR ................................................................................................. S157 

trans-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2R,4R)-24 or (1R,2S,4S)-24) 13C NMR ................................................................................................ S158 

(1R*,3S*,4R*)-3-phenylbicyclo[2.1.0]pentane-1-carboxylic acid 10b (conformer A) ORTEP diagrams................................................................................................ S159 

(1R*,3S*,4R*)-3-phenylbicyclo[2.1.0]pentane-1-carboxylic acid 10b (conformer B) ORTEP diagrams ................................................................................................ S160 

(1R*,3R*,4R*)-3-phenylbicyclo[2.1.0]pentane-1-carboxylic acid 17b ORTEP diagrams ....................................................................................................................... S161 

(1S,2S,4R)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1S,2S,4R)-21 ORTEP diagrams ....................................................................................... S162 

(1R,2R,4S)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1R,2R,4S)-21 ORTEP diagrams ....................................................................................... S163 

(1S,2R,4R)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1S,2R,4R)-21 ORTEP diagrams ....................................................................................... S164 

(1R,2S,4S)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1R,2S,4S)-21 ORTEP diagrams ....................................................................................... S165 

X-Ray diffraction studies of 10b, 17b, (1S,2S,4R)-21, (1R,2R,4S)-21, (1S,2R,4R)-22, (1R,2S,4S)-22. ..................................................................................................... S166 

Table S1. The crystallographic data and experimental parameters for compounds  10b, 17b, (1S,2S,4R)-21, (1R,2R,4S)-21, (1S,2R,4R)-22, (1R,2S,4S)-22 .............. S166 

 

 



S9 
 

 

tert-Butyl cyclopent-3-enecarboxylate (5) 
1
H NMR (CDCl3) 
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tert-Butyl cyclopent-3-enecarboxylate (5) 
13

C NMR (CDCl3) 
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tert-Butyl 6-oxabicyclo[3.1.0]hexane-3-carboxylate (6) 
1
H NMR (CDCl3) 
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tert-Butyl 6-oxabicyclo[3.1.0]hexane-3-carboxylate (6) 
13

C NMR (CDCl3) 

 



S13 
 

 

(3R*,4R*)-tert-Butyl 3-hydroxy-4-methylcyclopentanecarboxylate (7a) 
1
H NMR (CDCl3) 
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(3R*,4R*)-tert-Butyl 3-hydroxy-4-methylcyclopentanecarboxylate (7a) 
13

C NMR (CDCl3) 
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(3R*,4S*)-tert-Butyl 3-hydroxy-4-phenylcyclopentanecarboxylate (7b) 
1
H NMR (CDCl3) 
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(3R*,4S*)-tert-Butyl 3-hydroxy-4-phenylcyclopentanecarboxylate (7b) 
13

C NMR (CDCl3) 
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(3R*,4R*)-tert-Butyl 3-fluoro-4-hydroxycyclopentanecarboxylate (7c) 
1
H NMR (CDCl3) 
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(3R*,4R*)-tert-Butyl 3-fluoro-4-hydroxycyclopentanecarboxylate (7c) 
13
С NMR (CDCl3) 
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(3R*,4R*)-tert-Butyl 3-fluoro-4-hydroxycyclopentanecarboxylate (7c) 
19

F NMR (CDCl3) 
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(3R*,4R*)-Methyl 3-hydroxy-4-methoxycyclopentanecarboxylate (7d) 
1
H NMR (CDCl3) 
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(3R*,4R*)-Methyl 3-hydroxy-4-methoxycyclopentanecarboxylate (7d) 
13

C NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-methyl-4-((phenylsulfonyl)oxy)cyclopentanecarboxylate (8a) 
1
H NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-methyl-4-((phenylsulfonyl)oxy)cyclopentanecarboxylate (8a) 
13

C NMR (CDCl3) 
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(3R*,4S*)-tert-Butyl 3-phenyl-4-((phenylsulfonyl)oxy)cyclopentanecarboxylate (8b) 
1
H NMR (CDCl3) 
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(3R*,4S*)-tert-Butyl 3-phenyl-4-((phenylsulfonyl)oxy)cyclopentanecarboxylate (8b) 
13

C NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (8c) 
1
H NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (8c) 
13

C NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (8c) 
19

F NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-methoxycyclopentanecarboxylate (8d) 
1
H NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-methoxycyclopentanecarboxylate (8d) 
13

C NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3,4-dibromocyclopentanecarboxylate (8e) 
1
H NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3,4-dibromocyclopentanecarboxylate (8e) 
13

C NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-azido-4-iodocyclopentanecarboxylate (8f) 
1
H NMR (CDCl3) 

 



S34 
 

 

(3S*,4S*)-tert-Butyl 3-azido-4-iodocyclopentanecarboxylate (8f) 
13

C NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-hydroxycyclopentanecarboxylate (8g) 
1
H NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-hydroxycyclopentanecarboxylate (8g) 
13

C NMR (CDCl3) 

 



S37 
 

 

(1R*,3S*,4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (9a) 
1
H NMR (CDCl3) 
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(1R*,3S*,4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (9a) 
13

C NMR (CDCl3) 
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(1R*,3S*,4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (9b) 
1
H NMR (CDCl3) 
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(1R*,3S*,4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (9b) 
13

C NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (9c) 
1
H NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (9c) 
13

C NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (9c) 
19

F NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (9d) 
1
H NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (9d) 
13

C NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-bromobicyclo[2.1.0]pentane-1-carboxylate (9e) 
1
H NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-bromobicyclo[2.1.0]pentane-1-carboxylate (9e) 
13

C NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (9f) 
1
H NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (9f) 
13

C NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (9g) 
1
H NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (9g) 
13

C NMR (CDCl3) 
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(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) 
1
H NMR (DMSO-d6) 
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(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) 

13
C NMR (DMSO-d6) 
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(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) (HSQC) (DMSO-d6) 
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(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) (COSY) (DMSO-d6) 
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(1R*,3S*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (10a) (H–H NOE) (DMSO-d6) 
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(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) 
1
H NMR (DMSO-d6) 
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(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) 

13
C NMR (DMSO-d6) 
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(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) (HSQC) (DMSO-d6) 
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(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) (COSY) (DMSO-d6) 

 



S61 
 

 

(1R*,3S*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (10b) (H–H NOE) (DMSO-d6) 
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(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) 
1
H NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) 

13
C NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) 
19

F NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (COSY) (DMSO-d6) 
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(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (HSQC) (DMSO-d6) 
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(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (NOESY) (DMSO-d6) 

 



S68 
 

 

(1R*,3S*,4S*)-3-Fluorobicyclo[2.1.0]pentane-1-carboxylic acid (10c) (HOESY) (DMSO-d6) 
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(1R*,3S*,4S*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (10d) 
1
H NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (10d) 

13
C NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Bromobicyclo[2.1.0]pentane-1-carboxylic acid (10e) 
1
H NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Bromobicyclo[2.1.0]pentane-1-carboxylic acid (10e) 

13
C NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (10f) 
1
H NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (10f) 

13
C NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) 
1
H NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) 
13

C NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) (COSY) (DMSO-d6) 
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(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) (HSQC) (DMSO-d6) 

 



S79 
 

 

(1R*,3S*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (10g) (H–H NOE) (DMSO-d6) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-((tert-butyldimethylsilyl)oxy)cyclopentanecarboxylate (11g) 
1
H NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-((tert-butyldimethylsilyl)oxy)cyclopentanecarboxylate (11g) 
13

C NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-((tert-butyldimethylsilyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (12g) 
1
H NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-((tert-butyldimethylsilyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (12g) 
13

C NMR (CDCl3) 
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tert-Butyl 4-oxocyclopent-1-enecarboxylate (13g) 
1
H NMR (CDCl3) 
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tert-Butyl 4-oxocyclopent-1-enecarboxylate (13g) 
13

C NMR (CDCl3) 
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(3S*,4R*)-tert-Butyl 3-bromo-4-methylcyclopentanecarboxylate (15a) 
1
H NMR (CDCl3) 
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(3S*,4R*)-tert-Butyl 3-bromo-4-methylcyclopentanecarboxylate (15a) 
13

C NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-phenylcyclopentanecarboxylate (15b) 
1
H NMR (CDCl3) 
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(3S*,4S*)-tert-Butyl 3-bromo-4-phenylcyclopentanecarboxylate (15b) 
13

C NMR (CDCl3) 
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(3S*,4R*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (15c) 
1
H NMR (CDCl3) 
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(3S*,4R*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (15c) 
13

C NMR (CDCl3) 
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(3S*,4R*)-tert-Butyl 3-bromo-4-fluorocyclopentanecarboxylate (15c) 
19

F NMR (CDCl3) 
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(3S*,4R*)-methyl 3-bromo-4-methoxycyclopentanecarboxylate (15d) 
1
H NMR (CDCl3) 
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(3S*,4R*)-methyl 3-bromo-4-methoxycyclopentanecarboxylate (15d) 
13

C NMR (CDCl3) 
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(1R*,3R*,4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (16a) 
1
H NMR (CDCl3) 
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(1R*,3R*,4R*)-tert-Butyl 3-methylbicyclo[2.1.0]pentane-1-carboxylate (16a) 
13

C NMR (CDCl3) 
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(1R*,3R*,4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (16b) 

1
H NMR (CDCl3) 
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(1R*,3R*,4R*)-tert-Butyl 3-phenylbicyclo[2.1.0]pentane-1-carboxylate (16b) 

13
C NMR (CDCl3) 
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(1R*,3R*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (16c) 
1
H NMR (CDCl3) 
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(1R*,3R*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (16c) 
13

C NMR (CDCl3) 
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(1R*,3R*,4S*)-tert-Butyl 3-fluorobicyclo[2.1.0]pentane-1-carboxylate (16c) 
19

F NMR (CDCl3) 
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(1R*,3R*,4S*)-Methyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (16d) 
1
H NMR (CDCl3) 
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(1R*,3R*,4S*)-Methyl 3-methoxybicyclo[2.1.0]pentane-1-carboxylate (16d) 
13

C NMR (CDCl3) 
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(1R*,3R*,4S*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (16f) 
1
H NMR (CDCl3) 
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(1R*,3R*,4S*)-tert-Butyl 3-azidobicyclo[2.1.0]pentane-1-carboxylate (16f) 
13

C NMR (CDCl3) 

 



S106 
 

 

(1R*,3R*,4S*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (16g) 
1
H NMR (CDCl3) 

 



S107 
 

 

(1R*,3R*,4S*)-tert-Butyl 3-hydroxybicyclo[2.1.0]pentane-1-carboxylate (16g) 
13

C NMR (CDCl3) 
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(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) 
1
H NMR (DMSO-d6) 
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(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) 
13

C NMR (DMSO-d6) 
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(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) (COSY) (DMSO-d6) 
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(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) (HSQC) (DMSO-d6) 

 



S112 
 

 

(1R*,3R*,4R*)-3-Methylbicyclo[2.1.0]pentane-1-carboxylic acid (17a) (H–H NOE) (DMSO-d6) 
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(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) 
1
H NMR (DMSO-d6) 
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(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) 
13

C NMR (DMSO-d6) 
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(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) (COSY) (DMSO-d6) 
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(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) (HSQC) (DMSO-d6) 
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(1R*,3R*,4R*)-3-Phenylbicyclo[2.1.0]pentane-1-carboxylic acid (17b) (H–H NOE) (DMSO-d6) 
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(1R*,3R*,4S*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (17d) 

1
H NMR (CDCl3) 
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(1R*,3R*,4S*)-3-Methoxybicyclo[2.1.0]pentane-1-carboxylic acid (17d) 

13
C NMR (CDCl3) 
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(1R*,3R*,4S*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (17f) 
1
H NMR (DMSO-d6) 
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(1R*,3R*,4S*)-3-Azidobicyclo[2.1.0]pentane-1-carboxylic acid (17f) 

13
C NMR (DMSO-d6) 
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(1R*,3R*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (17g) 
1
H NMR (DMSO-d6) 
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(1R*,3R*,4S*)-3-Hydroxybicyclo[2.1.0]pentane-1-carboxylic acid (17g) 
13

C NMR (DMSO-d6) 
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(1R*,3R*,4S*)-tert-Butyl 3-((4-nitrobenzoyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (18g) 
1
H NMR (CDCl3) 
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(1R*,3R*,4S*)-tert-Butyl 3-((4-nitrobenzoyl)oxy)bicyclo[2.1.0]pentane-1-carboxylate (18g) 
13

C NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (19) 
1
H NMR (CDCl3) 
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(1R*,3S*,4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (19) 

13
C NMR (CDCl3) 



S128 
 

 

(1R*,3R*,4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (20) 
1
H NMR (CDCl3) 
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(1R*,3R*,4S*)-tert-Butyl 3-aminobicyclo[2.1.0]pentane-1-carboxylate (20) 
1
H NMR (CDCl3) 
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(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) 
1
H NMR (DMSO-d6) 
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(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) 
13

C NMR (DMSO-d6) 
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(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) 
19

F NMR (DMSO-d6) 
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(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) (COSY) (DMSO-d6) 
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(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) (HSQC) (DMSO-d6) 
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(1S*,2S*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (21) (H–H NOE) (DMSO-d6) 
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(1S*,2R*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (22) 
1
H NMR (DMSO-d6) 
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(1S*,2R*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (22) 
13

C NMR (DMSO-d6) 
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(1S*,2R*,4R*)-4-Carboxybicyclo[2.1.0]pentan-2-aminium 2,2,2-trifluoroacetate (22) 
19

F NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (23) 
1
H NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (23) 
13

C NMR (DMSO-d6) 
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(1R*,3R*,4S*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (24) 
1
H NMR (DMSO-d6) 
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(1R*,3R*,4S*)-3-((tert-Butoxycarbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (24) 
13

C NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-((((9H-Fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (25) 
1
H NMR (DMSO-d6) 
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(1R*,3S*,4S*)-3-((((9H-Fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (25) 

13
C NMR (DMSO-d6) 
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(1R*,3R*,4S*)-3-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (26) 
1
H NMR (DMSO-d6) 
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(1R*,3R*,4S*)-3-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)bicyclo[2.1.0]pentane-1-carboxylic acid (26) 
13

C NMR (DMSO-d6) 
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tert-Butyl 3-oxocyclopentanecarboxylate (28) 
1
H NMR (CDCl3) 
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tert-Butyl 3-oxocyclopentanecarboxylate (28) 
13

C NMR (CDCl3) 
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tert-Butyl 3-hydroxycyclopentanecarboxylate (29) 
1
H NMR (CDCl3) 
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tert-Butyl 3-hydroxycyclopentanecarboxylate (29) 
13

C NMR (CDCl3) 
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tert-Butyl 3-bromocyclopentanecarboxylate (30) 
1
H NMR (CDCl3) 
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tert-Butyl 3-bromocyclopentanecarboxylate (30) 
13

C NMR (CDCl3) 
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tert-Butyl bicyclo[2.1.0]pentane-1-carboxylate (31)
 1

H NMR (CDCl3) 
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tert-Butyl bicyclo[2.1.0]pentane-1-carboxylate (31)
 1

H NMR (CDCl3) 
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cis-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2S,4R)-23 or (1R,2R,4S)-23) 
1
H NMR (DMSO-d6) 
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cis-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2S,4R)-23 or (1R,2R,4S)-23) 
13

C NMR (DMSO-d6) 
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trans-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2R,4R)-24 or (1R,2S,4S)-24) 
1
H NMR (DMSO-d6) 
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trans-4-Carboxybicyclo[2.1.0]pentan-2-aminium chloride ((1S,2R,4R)-24 or (1R,2S,4S)-24) 
13

C NMR (DMSO-d6) 
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(1R*,3S*,4R*)-3-phenylbicyclo[2.1.0]pentane-1-carboxylic acid 10b (conformer A) ORTEP diagrams  

(Thermal ellipsoids are shown at 30% probability level) 
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(1R*,3S*,4R*)-3-phenylbicyclo[2.1.0]pentane-1-carboxylic acid 10b (conformer B) ORTEP diagrams  

(Thermal ellipsoids are shown at 30% probability level) 
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(1R*,3R*,4R*)-3-phenylbicyclo[2.1.0]pentane-1-carboxylic acid 17b ORTEP diagrams  

(Thermal ellipsoids are shown at 30% probability level) 
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(1S,2S,4R)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1S,2S,4R)-21 ORTEP diagrams  

(Thermal ellipsoids are shown at 30% probability level) 
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(1R,2R,4S)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1R,2R,4S)-21 ORTEP diagrams  

(Thermal ellipsoids are shown at 30% probability level) 
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(1S,2R,4R)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1S,2R,4R)-21 ORTEP diagrams  

(Thermal ellipsoids are shown at 30% probability level) 
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(1R,2S,4S)-3-aminobicyclo[2.1.0]pentane-1-carboxylic acid hydrochloride (1R,2S,4S)-21 ORTEP diagrams  

(Thermal ellipsoids are shown at 30% probability level) 
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X-Ray diffraction studies of 10b, 17b, (1S,2S,4R)-21, (1R,2R,4S)-21, (1S,2R,4R)-22, (1R,2S,4S)-22. 

X-Ray diffraction studies were performed with single crystals of housane derivatives obtained by slow evaporation of their solutions: cis phenyl-substituted 

housane carboxylic acid 10b (in t-BuOMe – hexanes), its trans isomer 17b (in THF), as well as amino acid hydrochlorides (1S,2S,4R)-21HClH2O (in МеСN –

 EtOH), (1R,2R,4S)-21HClH2O (in МеСN – EtOH); (1S,2R,4R)-22HCl (in MeOH), and (1R,2S,4S)-22HCl (in МеСN – EtOH). 

X-Ray diffraction studies were performed on an automatic diffractometer (graphite monochromated MoKα radiation, CCD-detector, -scanning, 2max = 60). The 

structure was solved by direct method using SHELXTL package. The crystallographic data and experimental parameters are listed in Table S1. Final atomic 

coordinates, geometrical parameters and crystallographic data have been deposited with the Cambridge Crystallographic Data Centre, 11 Union Road, Cambridge, 

CB2 1EZ, UK (fax: +44 1223 336033; e-mail: deposit@ccdc.cam.ac.uk). The deposition numbers are given in Table S1. 

Table S1. The crystallographic data and experimental parameters for compounds  

10b, 17b, (1S,2S,4R)-21, (1R,2R,4S)-21, (1S,2R,4R)-22, (1R,2S,4S)-22 

Parameter 10b 17b (1S,2S,4R)-21 (1R,2R,4S)-21 (1S,2R,4R)-22 (1R,2S,4S)-22 

Unit cell dimensions 

a, Ǻ 

 

10.7797(7) 

 

6.0802(8) 

 

6.3744(2) 

 

6.3758(4) 

 

6.1443(5) 

 

6.1463(3) 

b, Ǻ 21.3371(13) 7.0558(8) 6.7541(2) 6.7491(5) 7.4411(7) 7.4304(3) 

c, Ǻ 8.7302(5) 22.379(3) 20.5822(6) 20.5738(12) 8.5384(7) 8.5433(4) 

α,  90 90 90 90 90 90 

β,  102.503(3) 93.955(4) 90 90 93.856(4) 93.884(3) 

γ,  90 90 90 90 90 90 

V, Ǻ
3 

1960.4(2) 957.8(2) 886.13(5) 885.31(10) 389.49(6) 389.27(3) 

mailto:deposit@ccdc.cam.ac.uk
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Parameter 10b 17b (1S,2S,4R)-21 (1R,2R,4S)-21 (1S,2R,4R)-22 (1R,2S,4S)-22 

F(000) 800 400 384 384 172 172 

Crystal system Monoclinic Monoclinic Orthorhombic Orthorhombic Monoclinic Monoclinic 

Space group Cc P21/c P212121 P212121 P21 P21 

Z 8 4 4 4 2 2 

μ, mm
-1

 0.086 0.088 0.393 0.394 0.430 0.430 

Dcalc, g/cm
3
 1.275 1.305 1.361 1.363 1.395 1.396 

2Θmax, grad 60 60 60 60 60 60 

Measured reflections 10554 5491 8559 8695 3927 5467 

F>4σ(F) reflections 1890 1235 1685 1636 1374 1466 

Parameters 262 168 124 124 107 107 

R1 0.0632 0.0575 0.0392 0.0538 0.0609 0.0339 

wR2 0.1442 0.1246 0.0915 0.1469 0.1239 0.0741 

S 1.027 1.053 1.016 1.010 1.009 1.032 

CCDC number 1961442 1961443 1961444 1961445 1961446 1961447 

 


