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General Spectroscopic and Experimental Data

Lipase B from Candida antarctica (CAL-B, available immobilized on polyacrylamide as Novozyme
435, 7300 PLU/g) was supplied by Novo Nordisk Co. For the enzymatic reactions, ethyl acetate of
spectrophotometric grade (stored with 4 A molecular sieves), other anhydrous solvents and (£)-1-
phenylethyl acetate were used. Thin-layer chromatography was performed on precoated TLC plates of
Merck silica gel 60F,s4, using a potassium permanganate solution as developing reagent. Merck silica
gel 60 (particle size, 40 - 63 um) was used for column chromatography. Optical rotations were measured
at the sodium D line at 20 °C. Mass spectra (m/z) were recorded in ElectronSpray Ionisation (ESI) and
Electron Impact (EI). '"H NMR and proton-decoupled *C NMR spectra (CDCl; solutions) were recorded
using AC-300 or DPX-300 ('H, 300.13 MHz and "*C, 75.5 MHz) and AV-400 MHz (‘H, 400.13 MHz
and "°C, 100.63 MHz) spectrometers using the & scale (ppm) for chemical shifts; calibration was made

on the CDCl; (**C, 76.95 ppm) or the residual CHCl; (‘H, 7.26 ppm).

Experimental Procedures

tert-Butyl (*)-trans-(2-hydroxycyclopentyl)carbamate, (£)-2a. (1)-frans-2-Aminocyclopentanol
hydrochloride (12.0 mmol) was dissolved in methanol (40 mL) and Na,CO3 (12.0 mmol) and di-zert-
butyl dicarbonate (14.0 mmol) were added to the solution. After stirring 24 h at room temperature,
solvent was evaporated and the residue extracted with CH,Cl,. The usual work-up of the organic phase
gave pure (+)-2a with 83% yield. M.p.: 105.6-106.8 °C (Lit." m.p.: 103 °C). Spectroscopic data are in

good agreement with those previously published.'

General procedure for the synthesis of carbamates (+)-2b-d.

! Page, M. F. Z.; Jalisatgi, S. S.; Maderna, A.; Hawthorne, M. F. Synthesis 2008, 555-563.
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To a solution of 2-aminocyclopentanol hydrochloride (7.3 mmol ) in water (15 mL), sodium carbonate
(14.6 mmol) and the corresponding alkyl chloroformate (8.7 mmol) were added. After 24 h stirring at
room temperature, the reaction mixture was extracted with CH,Cl, (3 x 15 mL). The organic layers were
combined, washed with brine (20 mL), dried with Na,SO,, and evaporated under reduced pressure to

give the corresponding pure product, except in the case of (+)-2b.

Benzyl (%)-trans-(2-hydroxycyclopentyl)carbamate, (£)-2b. The solid crude material was repeatedly
washed with warm hexane to remove benzylic alcohol. Thus, pure product was isolated as a white solid.
Yield: 94%; m.p.: 59.1-60.4 °C (Lit.” m.p.: 57-59 °C). Spectroscopic data were in good agreement with

the literature.’

Allyl (£)-trans-(2-hydroxycyclopentyl)carbamate, (+)-2c. Yield: 97%; colourless oil; '"H NMR (300
MHz): 6 (ppm) = 1.38 (m, 1H), 1.54-1.82 (m, 3H), 1.90-2.16 (m, 2H), 3.58-3.80 [m + br s, 2H, CH-NH
+ OH (3.75)], 4.00 (q, 1H, *J = 6.3 Hz, CH-OH), 4.55 (d, 2H, °J = 5.5 Hz, CH,-0), 4.93 (br s, 1H, NH),
5.21 (dd, 1H, *Jes = 10.4 Hz, PJ1 = 1.0 Hz, =CHH), 5.30 (dd, 1H, *Jisans = 17.2 Hz, A1 = 1.0 Hz, =CHH),
5.90 (m, 1H, HC=); >C NMR (100.6 MHz): & (ppm) = 20.4 (CH,), 29.7 (CH,), 31.6 (CH,), 59.9 (CH),
65.4 (CH,), 78.2 (CH), 117.4 (CHy), 132.4 (CH), 156.9 (C=0); MS (ESI), m/z (%) = 186 (100) [M +
H]"; elemental analysis (%) calcd. for CoH;sNOs: C, 58.36; H, 8.16; N, 7.56; found: C, 58.15; H, 8.34;
N, 7.49.

Ethyl (£)-frans-(2-hydroxycyclopentyl)carbamate, (£)-2d. Yield: 92%; colourless oil; 'H NMR (300
MHz): & (ppm) = 1.23 (t, 3H, °J = 7.1 Hz, CH3), 1.28-1.45 (m, 1H), 1.57-1.83 (m, 3H), 1.89-2.17 (m,
2H), 3.66 (m, 1H, CH-N), 3.88 (br s, 1H, OH), 3.98 (q, 1H, °J = 6.3 Hz, CH-0), 4.10 (q, 2H, °J = 7.1
Hz, CH,-0), 4.87 (br s, 1H, NH); >C NMR (100.6 MHz): & (ppm) = 14.3 (CH3), 20.5 (CH,), 29.9
(CHy), 31.8 (CH»), 60.0 (CH), 60.8 (CH»), 78.6 (CH), 157.4 (C=0); MS (ESI), m/z (%) = 174 (100) [M
+ H]", 258 (48) [2M — NHCOOET(]"; elemental analysis (%) calcd. for CsH;sNOs: C, 55.47; H, 8.73; N,
8.09; found: C, 55.21; H, 8.45; N, 8.38.

AlKkyl (£)-cis-(2-azidocyclopentyl)carbamates. General Procedure.

Triethylamine (30.0 mmol) and the corresponding alkyl (+)-trans-(2-hydroxycyclopentyl)carbamate (+)-
2a-d (10.0 mmol) were dissolved in CH,Cl, (12 mL). The solution was coolded at 0 °C, and
methanesulfonyl chloride (16.0 mmol) was added, under a nitrogen atmosphere, during 10 min. After 3 h

at 0 °C (for 2a) or 50 min at rt (for 2b-d), the solvent was eliminated under reduced pressure. The crude

2 Maestro, A.; Astorga, C.; Gotor, V. Tetrahedron: Asymmetry 1997, 8, 3153-3159.
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was dissolved in CH,Cl, and the resulting organic solution successively washed with 1 M aq. NaHSOy,
water and brine. After dried with Na,SO,, solvent was evaporated under reduced pressure yielding the
corresponding (+)-trans-mesylate, which was used without purification in the following reaction. Thus, a
mixture of the crude mesylate and NaN3 (30.0 mmol) was dissolved in anhydrous DMF (17 mL) and the
solution was heated at 50 °C for 24 h. After this time, CH,Cl, was added and the organic solution
repeatedly washed with water. The organic layer was dried with Na,SOy, the solvents were eliminated,
and the resulting crude was purified by flash chromatography (hexane-ethyl acetate 6:1) to yield the pure
product.

tert-Butyl (%)-cis-(2-azidocyclopentyl)carbamate, (£)-3a. Yield: 54%; m.p.: 75.3-76.4 °C.

Spectroscopic data are in good agreement with those previously published for optically active 3a.’

Benzyl (f)-cis-(2-azidocyclopentyl)carbamate, (+)-3b. Yield: 69%; colourless oil; '"H NMR (300
MHz): 6 (ppm) = 1.45 (m, 1H), 1.63 (m, 1H), 1.72-2.06 (m, 4H), 4.03 (m, 2H, H-1 and H-2), 5.03 (br s,
1H, NH), 5.11 (AB system, 2H, /I = 12.3 Hz, CH,-0), 7.36 (m, 5H); °C NMR (75.5 MHz): & (ppm) =
19.7 (CH,), 28.6 (CH»), 28.8 (CH,), 54.9 (CH), 64.0 (CH), 66.6 (CH,), 127.89 (CH), 127.92 (CH), 128.3
(CH), 136.2 (C), 155.7 (C=0); MS (ESI), m/z (%) = 283 (92) [M + Na]", 233 (45) 102 (100); elemental
analysis calcd. for C;3H;¢N4O,: C, 59.99; H, 6.20; N, 21.52; found: C, 60.27; H, 6.03; N, 21.80.

Allyl (£)-cis-(2-azidocyclopentyl)carbamate, (£)-3c. Yield: 67%; colourless oil; '"H NMR (400 MHz):
8 (ppm) = 1.45 (m, 1H), 1.56-1.64 (m, 1H), 1.72-2.11 (m, 4H), 4.01 (br s, 2H, H-1 and H-2), 4.56 (d,
2H, *J = 5.4 Hz, CH,-0), 5.00 (br s, 1H, NH), 5.20 (dd, 1H, *J. = 10.4 Hz, I*Jl = 1.4 Hz, =CHH), 5.30
(dd, 1H, *Jyans = 17.2 Hz, I’J1 = 1.4 Hz, =CHH), 5.91 (m, 1H, HC=); °C NMR (100.6 MHz): & (ppm) =
19.7 (CH,), 28.5 (CH,), 28.8 (CH,), 54.9 (CH), 64.0 (CH,), 65.4 (CH), 117.4 (CH,), 132.6 (CH), 155.6
(C=0); MS (ESI), m/z (%) = 211 (60) [M + H]", 183 (100); elemental analysis calcd. for CoH4N,40,: C,
51.42; H, 6.71; N, 26.65; found: C, 51.26; H, 6.97; N, 26.43.

Ethyl (£)-cis-(2-azidocyclopentyl)carbamate, (+)-3d. Yield: 68%:; colourless oil; '"H NMR (400 MHz):
S (ppm) = 1.21 (t, 3H, °J = 7.1 Hz), 1.36-1.48 (m, 1H), 1.52-1.64 (m, 1H), 1.72-1.96 (m, 4H), 3.98 (m,
2H), 4.08 (q, 2H, *J = 7.1 Hz), 4.99 (br s, 1H, NH); *C NMR (100.6 MHz): & (ppm) = 14.4 (CHs), 19.8
(CHp), 28.7 (CH»), 28.9 (CH,), 54.9 (CH), 60.8 (CH,), 64.1 (CH), 156.0 (C=0); MS (ESI), m/z (%) =
199 (58) [M + HJ, 171 (100); elemental analysis calcd. for CsH4N4O,: C, 48.47; H, 7.12; N, 28.26;
found: C, 48.25; H, 7.00; N, 28.39.

3 Govindaraju, T.; Kumar, V. A.; Ganesh, K. N. J. Org. Chem. 2004, 69, 5725-5734.
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tert-Butyl (x)-cis-(2-aminocyclopentyl)carbamate, (£)-5a. A suspension of (+)-3a (2.20 mmol) and
Pd-C (10%, 230 mg) in deoxygenated methanol (30 mL) was stirred for 23 h under a hydrogen
atmosphere. The reaction mixture was filtered through Celite®, and the filtrate was evaporated to yield a
crude, which was purified by flash chromatography (ethyl acetate and ethyl acetate:methanol 4:1 were
successively used as eluents). Yield: 79%; colourless oil; '"H NMR (400 MHz): 6 (ppm) = 1.30-1.55 (m
+ s, 12H. Singlet to 1.39 corresponds to Bu'), 1.69 (m, 1H), 1.89 (m, 2H), 2.23 (br s, 2H, NH,), 3.29 (q,
1H, °J = 5.7 Hz, H-2), 3.76 (br m, 1H, H-1), 5.14 (br s, 1H, NH); °C NMR (100.6 MHz): & (ppm) =
20.2 (CHy), 28.2 (3xCH3), 29.7 (CH»), 32.4 (CH,), 53.0 (CH), 54.6 (CH), 78.9 (C), 155.8 (C=0); MS
(ESI), m/z (%) = 201 (100) [M + H]"; elemental analysis calcd. for C;oH,0N,O»: C, 59.97; H, 10.07; N,
13.99; found: C, 60.23; H, 10.33; N, 13.81.

General procedure for the Staudinguer reduction of ()-cis-(2-azidocyclopentyl)carbamates 3b-d.

Triphenylphosphine (4.32 g, 16.5 mmol) was added to a solution of the corresponding azidocarbamate
(£)-3b-d (13.8 mmmol) in THF-H,0 (10:1, 55 mL). After stirring at room temperature during 72h,
solvents were eliminated under reduced pressure and the resulting crude was purified by flash

chromatography (a gradient of ethyl acetate to ethyl acetate-methanol was used as eluent).

Benzyl (f)-cis-(2-aminocyclopentyl)carbamate, (£)-5b. Yield: 89%; white solid; m.p.: 61.6-63.0 °C;
'"H NMR (300 MHz): 6 (ppm) = 1.30-1.62 [m + s, SH. Singlet corresponds to NH; (1.45)], 1.74 (m, 1H),
1.84-2.02 (m, 2H), 3.34 (m, 1H, H-2), 3.84 (m, 1H, H-1), 5.09 (s, 2H, CH,-0), 5.38 (br d, 1H, °J = 6.5
Hz, NH), 7.20-7.40 (m, 5H); >*C NMR (75 MHz): & (ppm) = 19.6 (CH,), 28.8 (CH,), 31.8 (CH,), 52.5
(CH), 54.6 (CH), 65.6 (CH,), 127.2 (CH), 127.3 (CH), 127.7 (CH), 136.0 (C), 155.7 (C=0); MS (ESI),
m/z (%) = 235 (100) [M + H]", 257 (40) [M + Na]", 469 (60) [2M + H]"; elemental analysis calcd. for
Ci3H1sN20z: C, 66.64; H, 7.74; N, 11.96; found: C, 66.39; H, 7.98; N, 12.15.

Allyl (£)-cis-(2-aminocyclopentyl)carbamate, (£)-5c. Yield: 84%; colourless oil; "H NMR (400 MHz):
S (ppm) = 1.39 (m, 1H), 1.45-1.59 (m, 4H, NH, + 2H), 1.64-1.78 (m, 1H), 1.84-1.98 (m, 2H), 3.35 (q,
1H, °J = 5.6 Hz, H-2), 3.81 (br m, 1H, H-1), 4.55 (br s, 2H, CH,-0), 5.19 (d, 1H, *J4 = 10.3 Hz,
=CHH), 5.29 (dd, 1H, *Jyans = 17.2 Hz, I*J1 = 1.3 Hz, =CHH), 5.35 (br s, 1H, NH), 5.91 (ddt, 1H, *Jirans =
17.2 Hz, *J4 = 10.3 Hz, °J = 5.6 Hz, HC=); >C NMR (100.6 MHz): & (ppm) = 19.6 (CH,), 28.8 (CH>),
31.7 (CHy), 52.4 (CH), 54.4 (CH), 64.4 (CH,), 116.4 (CH,), 132.3 (CH), 155.5 (C=0); MS (ESI), m/z
(%) = 185 (100) [M + HJ"; elemental analysis calcd. for CoH;sN,O,: C, 58.67; H, 8.75; N, 15.21; found:
58.39; H, 8.97; N, 15.45.
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Ethyl (£)-cis-(2-aminocyclopentyl)carbamate, (£)-5d. Yield: 79%; colourless oil; 'H NMR (400
MHz): & (ppm) = 1.22 (t, 3H, *J = 7.1 Hz), 1.37 (m, 1H), 1.56 (m, 2H), 1.62-1.80 [br s + m, 3H, br s
corresponds to NH; (1.66)], 1.94 (m, 2H), 3.33 (q, 1H, *J = 5.6 Hz, H-2), 3.81 (br m, 1H, H-1), 4.08 (q,
2H, °J = 7.1 Hz), 5.25 (br d, 1H, NH, *J = 6.1 Hz); >C NMR (100.6 MHz): & (ppm) = 14.2 (CH3), 20.0
(CHy), 29.4 (CH,), 32.4 (CHy), 52.8 (CH), 54.8 (CH), 60.1 (CHy), 156.2 (C=0); MS (ESI), m/z (%) =
173 (100) [M + H]"; elemental analysis calcd. for CgH;¢N,O»: C, 55.79; H, 9.36; N, 16.27; found: C,
55.68; H, 9.59; N, 16.08.

Enzymatic kinetic resolution of tert-butyl (1)-(2-aminocyclopentyl)carbamate, (+)-5a.

tert-Butyl methyl ether (5.0 mL) and (£)-1-phenylethyl acetate (3.0 mmol) were added under nitrogen
atmosphere to a mixture of racemic amino carbamate (+)-5a (200 mg, 1.0 mmol), CAL-B (100 mg) and
4 A molecular sieves (25 mg). The suspension was shaken at 28 °C and 200 rpm during 6 days. The
solvent was removed under vacuum, CH,Cl, was added to the suspension and the enzyme filtered. After,
the enzyme was successively washed with CH,Cl, and aq. 3N NaOH. Both layers were separated and the
aqueous phase was extracted with CH,Cl, (2 x 15 mL). All the organic layers were combined, dried with
Na,SOy4 and concentrated in vacuo to give a residue. Flash chromatography (hexane:ethyl acetate 1:1,
ethyl acetate and ethyl acetate:methanol 4:1 were successively used as eluents) of the residue yielded

pure enantioenriched compounds Sa and 6a.
tert-Butyl (1R,25)-(2-aminocyclopentyl)carbamate, (1R,25)-5a. Yield: 41%. [a]lp™ = +7.8, ee = 97%.

tert-Butyl (1S,2R)-[(2-acetylamino)cyclopentyl]carbamate, (15,2R)-6a. Yield: 45%; white solid; m.p.:
118.9-120.2 °C; [a]p™ = +11.4 (¢ 1.0 in CHCl3), ee = 98%; 'H NMR (300 MHz): & (ppm) = 1.40-1.85
[m + s, 13H. Singlet corresponds to Bu' (1.44)], 1.90-2.20 [m + s, SH. Singlet corresponds to CHj3
(1.96)], 3.94 (quintet, 1H, *J = 6.2 Hz, H-1), 4.13 (br m, 1H, H-2), 4.76 (br s, 1H, NH), 6.11 (br s, 1H,
NH); C NMR (100.6 MHz): & (ppm) = 20.0 (CH,), 23.1 (CH3), 28.2 (3xCH3), 29.4 (CH,), 29.8 (CHy),
52.9 (CH), 53.4 (CH), 79.2 (C), 156.2 (C=0) 170.4 (C=0, Ac); MS (ESI), m/z (%) = 243 (45) [M + H]",
485 (100) [2M + Na]*; HRMS (EI) calcd. for C;oH;7;NO, [M — (CH,=C=0) — (NH3)]"": 183.1259;
found: 183.1255. Elemental analysis calcd. for C;H2N»Os3: C, 59.48; H, 9.15; N, 11.56; found: C,
59.63; H, 9.02; N, 11.79.

Enzymatic dynamic Kinetic resolution of alkyl (+)-(2-aminocyclopentyl)carbamates (£)-5a-d.

To a mixture of racemic amino carbamate (£)-5a-d (1.2 mmol) and CAL-B (120 mg) under a nitrogen

atmosphere, a mixture of anhydrous TBME-Et;N (10:1; 7.2 mL) and (+)-1-phenylethyl acetate (575 pL,
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3.6 mmol) were added. The suspension was circularly shaken at 50 °C and 200 rpm during 9 days. After,
the enzyme was filtered and washed with methanol. Once solvents were eliminated, the crude was
submitted to flash chromatography (a gradient of hexane-ethyl acetate 10:1 to ethyl acetate was used as

eluent) to yield pure the corresponding acetamide.

Benzyl (15,2R)-[(2-acetylamino)cyclopentyl]carbamate, (15,2R)-6b. Yield: 94%; white solid; m.p.:
143.3-144.7 °C; [al]p™ = +61.2 (¢ 1.0 in CHCl3), ee = 96%; '"H NMR (300 MHz): o (ppm) = 1.42-1.75
(m, 4H), 1.91 (s, 3H), 2.07 (m, 2H), 4.02 (quintet, 1H, *J = 5.8 Hz), 4.18 (quintet, 1H, *J = 5.8 Hz), 5.02
(br s, 1H, NH), 5.10 (s, 2H, CH,-0), 5.98 (br s, 1H, NH), 7.35 (m, 5H, Ph); °C NMR (75.5 MHz): §
(ppm) = 20.1 (CHy), 23.1 (CH3), 29.4 (CHy), 29.9 (CHy), 53.0 (CH), 54.1 (CH), 66.7 (CH»), 128.0 (CH),
128.4 (CH), 136.3 (C), 156.6 (C=0), 170.6 (C=0, Ac); MS (ESI), m/z (%) = 277 (100) [M + H]", 553
(38) [2M + H]*; HRMS (EI) calcd. for C;5Hy0N,O3 (M*): 276.1474; found: 276.1479.

Allyl (1S,2R)-[(2-acetylamino)cyclopentyl]carbamate, (1S,2R)-6¢. Yield: 85%; white solid; m.p.:
107.2-108.5 °C; [al]p™ = +20.4 (¢ 1.0 in CHCL3), ee = 97%; 'H NMR (300 MHz): & (ppm) = 1.42-1.78
(m, 4H), 1.90-2.20 [m + s, SH. Singlet corresponds to CH3 (2.00)], 4.01 (br s, 1H, H-1), 4.19 (br m, 1H,
H-2), 4.56 (d, 2H, *J = 5.5 Hz), 5.02 (br s, 1H, NH), 5.22 (dd, 1H, *Jis = 10.4 Hz, ’Jl = 1.4 Hz, =CHH),
5.32 (dd, 1H, *Jians = 17.2 Hz, PJI = 1.4 Hz, =CHH), 5.92 (m, 1H, =CH), 6.13 (br s, 1H, NH); °C NMR
(75.5 MHz): 6 (ppm) = 20.1 (CH,), 23.1 (CH3), 29.4 (CH,), 30.0 (CH,), 53.0 (CH), 54.0 (CH), 65.6
(CHp), 117.7 (CHp), 132.7 (CH), 156.5 (C=0), 170.7 (C=0, Ac); MS (ESI), m/z (%) = 249 (80) [M +
Na]®, 475 (100) [2M + Na]"; HRMS (EI) calcd. for CoH;3NO, [M — (CH,=C=0) — (NH3)]**: 167.0946;
found: 155.0949. Elemental analysis calcd. for C;H;sN,Os: C, 58.39; H, 8.02; N, 12.38; found: C,
58.12; H, 8.31; N, 12.09.

Ethyl (1S,2R)-[(2-acetylamino)cyclopentyl]carbamate, (15,2R)-6d. Yield: 72%; white solid; m.p.:
125.6-127.3 °C; [a]p™ = +19.9 (¢ 1.0 in CHCl3), ee = 95%; 'H NMR (300 MHz): & (ppm) = 1.24 (t, 3H,
3J=17.1 Hz), 1.42-1.80 (m, 3H), 1.90-2.18 [m + s, SH. Singlet corresponds to CHj3 (1.97)], 3.99 (quintet,
1H, 3J=6.1 Hz), 4.10-4.30 [q + m, 3H. Quartet corresponds to CH,-O (4.11 ppm, =72 Hz)], 5.03 (br
s, IH, NH), 6.10 (br s, 1H, NH); °C NMR (75.5 MHz): & (ppm) = 14.5 (CH3), 20.0 (CH,) 23.1 (CHs3),
29.5 (CHy), 30.0 (CHy), 52.8 (CH), 53.8 (CH), 60.7 (CH,), 156.9 (C=0), 170.7 (C=0, Ac); MS (ESI),
m/z (%) = 237 (100) [M + Na]"; HRMS (EI) calcd. for CgH;3NO, [M — (CH,=C=0) — (NH;3)]*":
155.0946; found: 155.0951. Elemental analysis calcd. for C;oH;sN,Os3: C, 56.06; H, 8.47; N, 13.07;
found: C, 56.29; H, 8.53; N, 12.89.
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Determination of the enantiomeric excesses.

The ee for each optically active compound involved in the enzymatic reactions was determined by chiral

HPLC using Chiralpak IA (25 cm x 4.6 mm 1.d.) or Chiralpak AS (25 cm x 4.6 mm i.d.) columns.
The products isolated from the enzymatic reactions, that is, acetamides, were directly analyzed:

For tert-butyl (£)-2-[(acetylamino)cyclopentyl]carbamate: Chiralpak AS, hexane/ethanol 93:7, 0.8
mL/min, 20 °C; g = 10.0 (1S5,2R) and 11.4 (1R,2S) min; Rs = 1.3.

For benzyl (4)-2-[(acetylamino)cyclopentyl]carbamate: Chiralpak AS, hexane/ethanol 90:10, 0.8
mL/min, 20 °C; tg = 13.9 (15,2R) and 18.7 (1R,2S) min; Rs = 2.3. At 30 °C; g = 13.0 (15,2R) and 16.4
(1R,2S) min; Rs =2.9.

For allyl (£)-2-[(acetylamino)cyclopentyl]carbamate: Chiralpak IA, hexane/ethanol 94:6, 1.0 mL/min, 25
°C; tr = 14.3 (15,2R) and 15.9 (1R,2S) min; Rs = 1.5.

For ethyl (£)-2-[(acetylamino)cyclopentyl]carbamate: Chiralpak IA, hexane/ethanol 96:4, 0.9 mL/min,
25 °C; tg =24.3 (15,2R) and 26.3 (1R,2S) min; Rs = 1.3.

In order to analyze the ee of the remaining substrate isolated in the reaction of amino-Boc Sa, it was
previously transformed into the acetamide (acetyl chloride, EtsN, CH,Cl,). For the other remaining

amino carbamates, see below.

Monitorization of the enzymatic DKRs of alkyl (1)-cis-2-(aminocyclopentyl)carbamates (+)-5b-d:
Aliquots of 50 pL. were taken periodically and treated with di-zert-butyl dicarbonate (Boc,0). After 5
min, organic solvents were eliminated obtaining a crude, which consisted of a mixture of four
compounds: 1-phenylethyl acetate, 1-phenylethanol, biscarbamate (alkyl fert-butyl cyclopentane-1,2-
diylbiscarbamate proceeding from the reaction of the remaining amino carbamate with Boc,O) and

acetamide (see below).

2 __NHBoc 2 _NHAc

)(J)\OJ\Ph HO/L Ph <I <I

NHCO,R NHCO,R
b: R=Bn; c: R=Allyl; d: R = Et

These crudes were analyzed by chiral HPLC and conditions and reaction times were as follows:

Reactions using (£)-5b as substrate: Chiralpak IA, hexane/ethanol 96:4 (7 min) and then, 85:15, 30 °C,

0.8 mL/min. (£)-1-Phenylethyl acetate: tr = 4.9 (R) and 5.2 (S) min, Rs = 1.4. (£)-1-Phenylethanol: fg =
S8



9.2 (R) and 9.7 (S) min; Rs = 1.5. (+)-Biscarmate: g = 13.6 (15,2R) and 18.8 (1R,2S) min; Rs = 11.3. (¥)-
Acetamide: rg = 16.4 (15,2R) and 17.0 (1R,2S) min; Rs = 1.5.

Reaction using (*)-5c as substrate: Chiralpak IA, hexane/ethanol 94:6, 20 °C, 0.8 mL/min. (+)-1-
Phenylethyl acetate: tg = 5.0 (R) and 5.3 (S) min. (£)-1-Phenylethanol: tg = 8.0 (R) and 8.4 (S) min. (+)-
Biscarmate: g = 11.2 (15,2R) and 14.1 (1R,2S5) min; Rs = 4.9. (*)-Acetamide: g = 20.0 (15,2R) and 22.6
(1R,2S) min; Rs = 1.8.

Reaction using (+)-5d as substrate: Chiralpak IA, hexane/ethanol 96:4, 20 °C, 0.8 mL/min. (¥)-1-
Phenylethyl acetate: tg = 5.2 (R) and 5.5 (S) min. (+)-1-Phenylethanol: tg = 9.7 (R) and 10.3 (§) min. (+)-
Biscarmate: tg = 14.3 (15,2R) and 16.5 (1R,2S) min; Rs = 3.4. (+)-Acetamide: g = 32.3 (15,2R) and 36.3
(IR,2S) min; Rs = 1.7.

S9



PSLE ' T—

I8%9°'T—

80T " ¢—

5LE9"€
6559 €
€799 €
BELY €
2289 €
2169 €
TOOL "€
T60L "€

GLCLTE—
08¥L" €

7996°¢

w@mm.mu/

9600° 7%
1/’

9620V —

657G ¥
mw@m.wwvu

G626 7 —

LZ6T"S
€56T°G
ARAALS
T0€2°G
79926
10276
Leze s
qhmm.m\gw
s6e8° 6
G8G8° G-
8GL8° G
L€68°G
8% 16°G
7€€6°6
9066°G
5696°G

—

pIbsiuT

(ppm)

S10



156.8515

132.4353
—117.4021

78.1869

—65.3640
——59.8748
—31.6454
—29.6693
—20.3595

WOH
CL (+)-2¢

041\0/\/

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
(ppm)

S11



S90¢"
coege”
6€GC”

LT99"

c188”
9066
90L6”
€E€66°
8ETO0”
7990°
T060°
8ETT”
SLET”

H
o

1=

T®

|

6960° €+

|

G6L6°0}

m

€600°€

-

vzo€° e

T

|

0000°T

-

vecoe € -

-

LS86°0

)

Ibsqul -

(ppm)

S12



LN

< (@) ~ -~ <t N ~
o™ o™ O n oM oM o~ AN
< N — <t N O N AN
. \e) o O 0 O Lo ™
~ . o . . .

L0 [ee) [oNe) — O (@) <
i ~ —

CL (+)-2d

ANV
L L B B
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

S13



0989°1
mh@m.HH
mm&.ﬂ%

._”‘

€288”

EVED S —
CCIT " S—

(+)-3b

!

€9v1°¢

R

- 89€0° ¥

w_

0000°¢

A
i

F

€G688°¢

-

68GE€ L— —

8GL6 T

Texbsjur

(ppm)

S14



9IL" 6T —————

619737
6L 37 —

LEg" *s ——

000° 79 ——
91899 ——

L88 LZT
126°LZ1 W
10£7821

YOT'BET ————

1697551

__L..L_____%JWW

MBI

—
12

T

T T T T T T T T T T T

30

40

50

g0 70

a0

100

110

130

140

150

0

&6

1

S15



GCT0" 7 —

1666 %
mm@méV

TT00°S
606T°G
€v6T1° G
TLTC S
v0cc" S
VLLZ"S
808¢"
€0ce”

Leze”

[folNToluTe)

£v98°
78L8"
T168"
Gv06°
9026 "
0ovee”
8976
6096°

00w w0 LwLwwmn w0

(+)-3¢

€GPT T

4

0€€6°G

-

0vLo-¢

|

886T°C

-

€LSLO0

7

7690 ¢

ﬁ

0000°T

xboqur

(ppm)

S16



155.5797
132.5872
117.4068
—63.9881
—54.9031
28.7975
28.5429
—19.7053

_—65.3919

U

(1)-3c

)\O/\/

T A kb i M WWWWWWWMWWWM W
NN Ay !l WA il WA A
L e

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

S17



968T" T
iom.H/
Toze T &

G096°
GZ86°
G€66°
9¥G60~°
€CLO”
T060°
cLOT”

9986

RASNNE)

T®e

0000°€r

0T96°0r
6L96°0

!

€880°7

7

-

(ppm)

9LT6" €

4

91¥8°0

Iboqur

S18



156.0161
28.8702
28.6738

—64.1117
—60.7658
—54.8740
—19.7780
——14.4245

®
8
A

e o

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
(ppm)

S19



ceee”

T
. H
8T8% " 1T
T\

6067 "

8168 " T—

91€C ¢ —

6692 € ——=
owwm.m\\w
L86C" €
LZTIE" €

9LSL" € ——

907 T°G—

(+)-5a

9TG €T
55060

— €8T€°T
— 6€2€°T
\\‘
—==-"10000"T
I

— < 988870

—

i
r

7

|

-

606870

Tegboaiul

(ppm)

S20



155.7686

78.8876
—52.9681
—32.3631
—29.7164
—20.2107

__—54.5688
T N—28.2351

A T——

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

S21



€ear”

9806°
6GC6°
€256
€eLG”

90€€”
Teve:

6GT8"°
69€8°
G868~

L2600~

o8LE”"
G66¢”

8Gve”

NHaz

[ —

J

T079°G

)-5b

o)\o/\ Ph

L

0€EV0"S

Telabsjur  °

N
288870
-

—_ 10€0°2[ ©
1
S 0000 T|
I
— 7986 0|
i

9680 ¢ r
MM(MMN @NH@.OH

(ppm)

S22



[e0] ™M —ooo
[e0] — O o~ [anliNe} N O O
[ee] [@2ENeRTIp oo} L0 Nelep) o O <t
NeJ O ONH [ee] ol < ™M N
. . L n <t a0 oo e
[Te} O~~~ . .
[Te} ™M NANAN L0 < AN — CO (&)
— e NH»> © o) ™ N —
RS G ] .
NH
)\ VS
(0] O 'Ph
W vA | Y vwn ‘Wbr IVALA'll A I\mﬂ:‘l' A'wJ"wA\uvA'rl wmy.]. | " o ', " ! Auylv.' ¥
TTTT T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T [T T T T T T T T T [T T T T T T T T T T T T T T T T T T T T T T T I T T T T T T[T T T T T T T T T T T T T T T T T T T T T T T T T T T T T [T T T T T T T T[T T T T T T T T[T T T TTTTTT
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

(ppm)

S23



LZ9G T—

Goce”
ogee”
Seve”
8Cot”

986L"
LET8”

a8vae-

QGLT"
€10¢”
069c-
c89¢”
6L0E"
T1T€E"
Tcee”

€C98°
coL8”
7688°
€e06”
G8T6°
€Ce6”
6V76°
88G6°

€

m%
¢
=

(+)-5¢

8200°TL

|

b

[ATASNNT

8LEDT

g8oce ¢

|

0L80°T

|

TeV0 " Tr

|

|

TLST ¢

LLEO T

T®e

L8z20"¢

|

0000°T

gbsaut

(ppm)

S24



155.5299

132.3484

116.4471
—64.4255
——54.4424
—52.4346
—31.6821
—28.7897
—19.5859

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
(ppm)

S25



LeoeC”
vice:
T6€C”

96G9°

8LOE"
qcee”
goge”
906¢€”

¢018"

€190°
G8LO"
9660
€eTT”

6eve”
43

0000°T

LEZ60

ceTr ¢

T0€6°0

—

Piboqur

(ppm)

S26



156.2440
—60.0578
——54.7734
—52.7827
——32.3846
—29.3692
—19.9643
—14.2115

oh " o i U i \ ! e by iy AM o i A
My AN W , , P! i VAR IAAA Y At A A ) AV o Ay ) ¥ v W u o

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

S27



SEVY T —

2296 T —

9L0T 9 —

(1S,2R)-6a

T®e

(ppm)

S28



170.3709

156.1618

79.2130

"

53.4469
52.9347

/

My

29.8406
29.4475
—23.0874
—20.0463

\-28.1691

/

"

"

o

W

MMMMMMMM

170

160

150

140

130 120 110 100 90 80
(ppm)

S29

70

60

50

40

30

20



98VL T —
€CT6" T —
GL90 " C—

SLLE®
6966°
6GTO0"
7GeE0”
87 G0~
8€CT”
G8GT"
T08T"
[440
€vee”

G

LI O™

7LI0 G —
§660°G —

LEBG G —

009¢° L —
€9G€° L —

®)

[a\]

(1S,2R)-6b

€L88° 9

0LZ0 €

—{ LEZ9TO

Tg€absiur

LO8L T}

~—1 -
— €966 T L
/]

8206°7 |

(ppm)

S30



o o o (@3 e))
N [e)) n < 0 — o m [e)Te} o ™M
[fe] O — [QVAANe] o~ o 0 Aee] o
O n ™ < O o O < o N o o
. . . . o~ [eNe) o < o O
o e O o o . D . . .
o~ [f9] ™ NN O < N N O o O
— — — — O e N AN N N N
N N 1
‘ 2 ,NH
@: (15,2R)-6b
NH
P
0~ 'O° "Ph
port e Yoy by Ltv s a0 W v . AT O Lt “VJW\N‘JL'“, Wy ‘JWWMJMWWM
L e I A O
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
(ppm)

S31



G020 ¢ —

G2e0”
888T"
660C"

9G6LG”
765"

6TV0"
cLee:
60€C”
6T9C"
999¢”
6T0E"
L90¢g"
€65€°
ovoe”

CLLB"
9G68°
0€T6"
60€6°
0€56°
8696
LL86"
LLST"

O N LwLwLw w0

O

SRR

A

T8

)

voc- €

B

0886°9

7

IboquT

(ppm)

S32



29.9410
29.4426

(@)

2 ,NH
<:]: (1S5,2R)-6¢

NH
o%\o/\/

170.7012

156.4637

132.6854
—117.6616
—65.5558
—52.9822
—23.1382
—20.0913

. /54.0212

L

L e O

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
(ppm)

S33



89TZ° T
6052 T\
€797 T—

vILe”
LLZO"

0G€0°
€060°

=

O

T8¥6°€

2696° mwm
7886 €/
08007
6620 % =
80L0 ¥~
67607
€8TT ¥
44 ARE
Z8LT ¥
0261 ¥4
svoz v J

GEE0 G —

LOOT 9 —

!

— 906L°0

:

:

— GZe6°0r

.

Teabaqur

(ppm)

S34



— [ee)
o ™ o~ NelNe} — O [@3e\) [e))
o) NeJ [ce) < N N ™M < N ™
NeJ [¢e) — [Q\e)} [[plNe] n < L
. ~ 00 ™~ oy o o <
o [\ . . . PN . . .
~ 19 o o N [ Mo " O <
— — O NeJ [foluTe] N N N N —

NH

2
C( (1S2R)-6d

NH
o)\o/\ |

{ el T " AT A A A ™y ok AT m " " e Ww W
MwWWV,,, ey MW»MWM Ay A e/ MW A T A A S A oy WA A A e ' WAV

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
(ppm)

S35



AS2006 H:EtOCH 93:7 0.8 ml/min 20 °C 13 bar
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Product isolated in the KR of (£¥)-5a: (15,2R)-6a (ee = 98%)
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Substrate isolated in the KR of (£)-5a: (1R,25)-5a, which is transformed into (1R,25)-6a (ee = 97%).
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Product isolated in the DKR of (+)-5b: (15,2R)-6b (ee = 96%). Analysis was carried out at 30 °C.
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rd-susrac
Chiralpak IA H:EtOH 94:6 1.0 ml/min 25 °C 29 BAR
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FJ-304rac
Chiralpak IA H:EtOH 96:4 0.9 ml/min 25 °C 25 BAR
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Product isolated in the DKR of ()-5d: (15,2R)-6d (ee = 95%).
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