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General information: Catalysts 1 and 2 were prepared according to literature'. All the reagents
were commercially available and used without further purification. 'H NMR (300 MHz, 400 MHz) and
3C NMR (75 MHz) spectra were obtained at 25 °C using CDCl; as solvent and chemical shifts are
reported as O values relative to TMS as internal standard. IR spectra were obtained with Jasco 4100 LE
(Pike Piracle ATR). High resolution mass spectra (HRMS-ESI) were obtained on a Waters LCT Premier
XE apparatus equipped with a time of flight (TOF) analyzer and the samples were ionized by ESI
techniques and introduced through an ultra-high pressure liquid chromatography (UPLC) model Waters
ACQUITY H CLASS. Optical rotations were measured on a Jasco P-1030 Polarimeter with a 5 cm cell
(c given in g/100 mL). HPLC analyses were performed on equipped with a chiral column and automatic
inyector, using mixtures of n-hexane/isopropyl alcohol (IPA) as mobile phase, at 25 °C. Analytical TLC
was performed on silica gel plates and the spots were visualized using KMnQOy solution as revelator. For

flash chromatography we employed silica gel 60 (0.040-0.063 mm).

General procedures for the aldol reaction

General procedure for the aldehyde-ketone aldol reaction using glyoxylic acid
monohydrate:

To a mixture of the glyoxylic acid monohydrate (0.25 mmol, 0.023 g), catalyst (10 mol%) and
water (2.5 mmol, 0.045 mL) at the indicated temperature was added the corresponding ketone (0.5
mmol). The reaction was stirred until the glyoxylic acid was consumed (monitored by TLC). Then
Me;SiCHN, 2 M in diethyl ether (I mmol, 0.5 mL) was added at the crude product. The corresponding
mixture was stirred for 1 h, and the solvents were evaporated in vacuo. The resulting residue was
purified by chromatography (hexanes/AcOEt) to yield the pure aldol product. During purification the
aldols 6¢ and 6d undergo an epimerisation and therefore the diastereoselectivities of the crude 'H-RMN
is different than the one showed in the HPLC or GC spectra.

General procedure for the aldehyde-ketone aldol reaction using glyoxylic acid 50%
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aqueous solution:

To a mixture of the glyoxylic acid 50% aqueous solution (0.25 mmol, 0.027 mL) and catalyst
(10 mol%) at the indicated temperature was added the corresponding ketone (0.5 mmol). The reaction
was stirred until the glyoxylic acid was consumed (monitored by TLC). Then, Me3SiCHN; 2 M in
diethyl ether (1 mmol, 0.5 mL) was added at the crude product. The corresponding mixture was stirred
for 1 h, and the solvents were evaporated in vacuo. The resulting residue was purified by
chromatography (hexanes/AcOEt) to yield the pure aldol product. During purification the aldols 6¢ and
6d undergo an epimerisation and therefore the diastereoselectivities of the crude 'H-RMN is different

than the one showed in the HPLC or GC spectra.

Procedure for the a-hydroxy-Y-keto acids preparation:

To a mixture of the glyoxylic acid monohydrate (0.25 mmol, 0.023 g) and catalyst 2a (0.025
mmol, 0.013 g) at 0° C was added the corresponding ketone (0.5 mmol). The reaction was stirred until
the glyoxylic acid was consumed (monitored by TLC). Then, ethyl acetate was added (10 mL), and the
crude product was washed with H,O (3x10 mL) the aqueous phase was evaporated to obtain the

corresponding a-hydroxy-8-keto acid with glyoxylic acid traces. The glyoxylic acid was precipitated
using dioxane and the corresponding a-hydroxy-Y-keto acid was purified by passing it through a small

silica gel pad and concentrated in vacuo.
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Spectra data of aldol products

O OH
OH

5a

(R)-2-Hydroxy-2-[(S)-oxocyclohexyl]acetic acid (5a).” Data for the major Isomer (25, 2’R).
Colorless oil (0.020 g, 71%); [0]*°p = -10 (¢ = 0.9 in MeOH); R; = 0.1 (EtOAc) (revealed with
KMnOy). Vma/cm™ 3421 (CO,H), 1714 (CO), 1702 (CO). 6y (300 MHz; CDCls; Me4Si) 1.58 - 1.88
(3 H, m, Heyero), 1.90 - 2.05 (1 H, m, Heyepo), 2.0.6 - 2.31 (2 H, m, Heyelo), 2.31 - 2.56 (2 H, m, Heyelo),
2.98 - 3.12 (1 H, m, CHCHOH), 4.18 (1 H, d, J = 3.1, CHOH). d¢ (75 MHz; CDCl3; Me,Si) 24.7
(CH,), 27.2 (CH,), 30.2 (CH,), 42.0 (CH,), 53.7 (CH), 70.4 (CH), 176.8 (C), 213.0 (C). m/z (IE) 172
M*,2%), 136 (10), 126 (100), 109 (95), 97 (18), 81 (51).

OH

e

5f

(R)-2-Hydroxy-2-[(S)-2-oxocycloheptyl]acetic acid (5f). Data for the major Isomer (25, 2°R).
Colorless 0il (0.012 g, 26%); [0]*°p = -33 (¢ = 1.1 in MeOH); R= 0.1 (EtOAc) (revealed with KMnOs).
Vma/em™ 3351 (CO,H), 1745 (CO), 1701 (CO). dy (300 MHz; CDCls; Me,Si) 1.19 - 1.36 (1 H, m,
Heyelo), 1.42 - 1.63 (2 H, m, Heyero), 1.71 - 1.74 (1 H, m, Heyeto), 1.90 - 2.11 (4 H, m, Heyelo), 2.46 - 2.79
(2 H, m, Heyeto), 3.29 (1 H, d, J=10.8, OH), 4.31 (1 H, d, J=2.5, CHOH). d¢ (75 MHz; CDCl3; Me4Si)
23.1 (CH3), 27.1 (CH»), 28.8 (CHz), 29.4 (CH,), 43.8 (CH,), 54.5 (CH), 71.2 (CH), 174.8 (C), 219.4
(C). m/z (IE) 186 (M", 3%), 168 (20), 122 (100), 107 (74), 92 (18), 65 (48).

O OH

5h

(R)-2-Hydroxy-4-oxopentanoic acid (5h).% Yellow oil (0.010 g, 30%); [0]*®p =-10 (c =
0.5 in CHCl3); Ri= 0.1 (EtOAc) (revealed with KMnOy). vima/cm™ 3359 (OH), 1742 (CO), 1714 (CO),
1219 (CHOHCO). dy (300 MHz; CDCl;3; Me4Si) 2.27 (3 H, s, CH3), 3.01 (1 H, dd, J = 18.3, 6.5,
CH,H,-CHOH), 3.10 (1 H, dd, J = 18.2, 4.4, CH,H,-CHOH), 4.54 (1 H, dd, J = 6.5, 4.5, CHOH). J¢
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(75 MHz; CDCls; Me4Si) 30.4 (CH3), 46.2 (CH,), 66.6 (CH), 174.6 (C), 208.1 (C). m/z (IE) 132 (M,
3%), 114 (18), 103 (12), 96 (100), 68 (26), 55 (8).

O OH
OMe

6a

(R)-Methyl 2-hydroxy-2-[(S)-2-oxocyclohexyl]acetate (6a).* Data for the major Isomer (25,
2’R). Yellow oil. (0.036 g, 78%); [a]*p =-27 (¢ = 1.3 in CHCl3); R¢= 0.23 (Hex/EtOAc; 1:1) (revealed
with KMnOy). vma/cm™ 3507 (OH), 1734 (CO), 1707 (CO), 1239 (OCH3). dy (300 MHz; CDCls;
Me,Si) 1.62 - 1.80 (2 H, m, Heyelo), 1.84 - 2.03 (2 H, m, Heyero), 2.03 - 2.20 (2 H, m, Heyelo), 2.23 - 2.48
(2 H, m, Heyeto), 2.97 (1 H, ddd, J = 12.8, 5.9, 3.3, CHCHOH), 3.78 (3 H, s, OCH3), 4.04 (1 H,d, J =
3.3, CHOH). J¢ (75 MHz; CDCls; Me4Si) 24.8 (CHz), 26.9 (CH3), 30.1 (CH3), 42.0 (CH>), 52.5 (CH),
53.6 (CH3), 71.1 (CH), 173.8 (C), 211.3 (C). m/z (IE) 186 (M", 16%), 154 (19), 136 (17), 127 (100),
109 (20), 98 (36), 81 (81), 57 (30).

O OH

6b

(R)-Methyl 2-hydroxy-2-[(R)-2-2oxocyclopentylacetate (6b).”> As a diastercomer mixture
(43:57, antizsyn). Yellow oil (0.036 g, 84%); [0]*°p = +20 (c = 1.4 in CHCl3); R = 0.25 (Hex/EtOAc
1:1) (revealed with KMnOy). vma/cm™ 3453 (OH), 1735 (CO), 1722 (CO), 1243 (OCH3). oy (300
MHz; CDCls; Me4Si) 1.86 - 1.72 (2 H, m, Heyero), 1.86 - 2.00 (4 H, m, Heyelo), 2.00 - 2.14 (4 H, m,
Heyeto), 2.14 - 2.41 (4 H, m, Heyelo), 2.51 - 2.62 (1 H, m, Heyelo), 2.66 - 2.76 (1 H, m, Heyero), 3.81 3 H, s,
OCH3, syn), 3.83 (3 H, s, OCH3, anti), 434 (1 H, d, J = 3.4, anti), 4.73 (1 H, d, J = 2.5, syn). oc (75
MHz; CDCls; Me4Si) 20.5 (CH3), 217.9 (C), 20.7 (CH3), 22.4 (CH3), 25.9 (CH>), 38.4 (CH>), 38.5
(CH3), 51.6 (CH), 51.9 (CH), 52.8 (2xCH3), 68.8 (CH), 69.6 (CH), 173.9 (C), 174.6 (C), 217.7 (C). m/z
(IE) 172 (M", 3%), 154 (16), 140 (53), 122 (25), 113 (100), 95 (28), 85 (50), 67 (84), 57 (37).

O OH
OMe

e
OGC

(R)-Methyl 2-hydroxy-2-[(S)-4-oxotetrahydro-2H-pyran-3-yl]acetate (6¢). As a diastereomer
mixture (89:11, antizsyn).Yellow oil (0.040 g, 86%); [a]*’p = -23 (¢ = 1 in MeOH); R= 0.28
S5



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

(Hex/EtOAc; 1:1) (revealed with KMnOy). Via/cm™ 3471 (OH), 1737 (CO), 1712 (CO), 1121 (OCH3).
ou (300 MHz; CDCls; Me4Si; diastereomer mixture (70:30))2.31 - 2.72 (4 H, m, Hyelo), 3.00 (1 H, ddd,
J=9.8,6.2,3.6, CHCHOH, syn), 3.18 (1 H, ddd, /= 10.9, 6.7, 3.1, CHCHOH, anti), 3.67 - 3.95 (10 H,
m), 4.07 (1 H, d, J = 3.1, CHOH, anti), 4.09 - 4.36 (4 H, m, Hcyco), 4.71 (1 H, d, J = 3.6, CHOH, syn).
dc (75 MHz; CDCls; Me4Si) 42.3 (2xCH,), 52.8 (2xCH), 53.8 (CH3), 54.4 (CH3), 67.7 (CHy), 67.8
(CH), 67.9 (CH), 68.0 (CH), 68.1 (CH), 69.8 (CH,), 173.3 (C), 173.5 (C), 205.4 (C), 205.8 (C).
HRMS (ESI) calculated for CsH,05: 188.0700 found: 189.0763 (M+ + H, recalculated 189.0763).

O OH

MOMe
N~

éOC 6d

(S)-tert-Butyl 3-[(R)-1-hydroxy-2-methoxy-2-oxoethyl]|-4-oxopiperidine-1-carboxylate (6d).
As a diastereomer mixture (93:7, antizsyn).Yellow oil (0.038 g, 53%); [a]*° = -64 (c = 1.2 in MeOH);
Ry=10.18 (Hex/EtOAc 1:1) (revealed with KMnOy). Viay/cm™ 3463 (OH), 1741 (CO), 1687 (CO), 1156
(OCH3). 01 (300 MHz; CDCl3; Me4Si) 1.49 (9 H, s, C(CH3)s, syn), 1.50 (9 H, s, C(CH3)s, anti), 2.21 -
2.59 (4 H, m, Heyelo), 2.80 - 3.58 (8 H, m, Heyelo), 3.80 (3 H, s, OCH3, anti), 3.82 (3 H, s, OCH3, syn),
411 (1 H,dd, J=6.2, 2.8, CHOH, anti), 4.70 (1 H, dd, J=4.5, 3.4, CHOH, syn). oc (75 MHz; CDCls;
Me,Si) 28.3 (6xCHj3), 40.8 (CH3y), 40.9 (CH,), 43.0 (2xCH,), 45.2 (2xCH3,), 52.5 (2xCH3), 52.8
(2xCH3), 68.1 (CH), 68.7 (CH), 80.7 (2xC), 154.5 (2xC), 173.3 (C), 173.4 (C), 206.5 (C), 206.9 (C).
HRMS (ESI) calculated for C3H, NOg: 287.1369 found: 288.1446 (M" + H, recalculated 288.1447).

O OH
OMe

6e

(R)-Methyl 2-[(R)-2,5-dioxocyclohexyl]-2-hydroxyacetate (6e). As a diastereomer mixture
(40:60, anti-syn). Brown oil (0.035 g, 70%); [a]*°p = -15 (¢ = 0.7 in MeOH); R; = 0.35 (Hex/EtOAc
1:1) (revealed with KMnOy). Via/cm™ 3503 (OH), 1730 (CO), 1705 (CO), 1267 (OCH3). oy (300
MHz; CDCls; Me4Si) 2.49 - 3.19 (13 H, m, Heyelo), 3.31 (1 H, ddd, J = 11.6, 6.2, 2.6, CHCHOH, anti),
3.83 (3 H, s, OCH3, syn), 3.85 (3 H, s, OCH3, anti), 4.15 (1 H, dd, J=4.7, 2.6, CHOH, anti), 4.90 (1 H,
dd, J= 3.9, 2.1, CHOH, syn). dc (75 MHz; CDCls; Me4Si) 36.1 (CH»), 36.3 (CH>), 37.0 (CH»), 37.5
(CH,), 40.5 (2xCH,), 48.8 (CH), 49.0 (CH), 53.0 (CH3), 53.2 (CH3), 69.8 (CH), 70.4 (CH), 173.2 (C),
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173.4 (C), 207.2 (C), 207.3 (2xC), 207.4 (C). HRMS (ESI) calculated for CoH,05: 200.0685 found:
201.0753 (M" + H, recalculated 201.0763).

O OH

6f

(R)-Methyl 2-hydroxy-2-[(S))-2-oxocycloheptyl]acetate (6f). As a diastereomer mixture (94:6,
anti:syn). Colorless oil (0.036 g, 84%); [0]*°p = -62.7 (¢ = 1.2 in MeOH); R¢= 0.26 (Hex/EtOAc 1:1)
(revealed with KMnOy). vina/cm™ 3483 (OH), 1736 (CO), 1697 (CO), 1213 (OCH3). dy (300 MHz;
CDCl3; Me4Si) 1.32 - 1.65 (6 H, m, Heyelo), 1.73 - 2.08 (10 H, m, Heyelo), 2.44 - 2.61 (4 H, m, Heyelo),
2.96 (1 H, dt, J=10.6, 3.4, CHCHOH, syn), 3.08 (1 H, dt, J=10.8, 3.2, CHCHOH, anti), 3.18 (1 H, d,
J=4.6,0H, syn), 3.29 (1 H, d, J= 7.2, OH, anti), 3.80 (3 H, s, OCH3, anti), 3.81 (3 H, s, OCH3, syn),
4.23 (1 H,dd,J="17.1, 3.4, CHOH, anti), 4.56 (1 H, dd, J = 4.5, 3.3, CHOH, syn). dc (75 MHz; CDCls;
Me4Si) 23.9 (CH»), 24.1 (CH»), 25.8 (CH»), 28.2 (CH3), 29.2 (CH>), 29.3 (CH>), 29.8 (2xCH>), 43.8
(CH3), 44.1 (CH»), 52.6 (2xCH), 55.0 (CH3), 55.2 (CH3), 72.1 (CH), 73.7 (CH), 173.9 (C), 174.0 (C),
214.5 (C), 215.1 (C). HRMS (ESI) calculated for CoH;s04: 200.1049 found: 201.1126 (M" + H,
recalculated 201.1127).

(@] OH
MOMe
6g

(R)-Methyl 2-hydroxy-2-[(S)-2-oxocyclobutyl]acetate (6g). As a diastereomer mixture (76:24,
anti:syn). Colorless oil (0.014 g, 35%); [0]*°p = -16 (c = 0.8 in MeOH); Ry = 0.4 (Hex/EtOAc 1:1)
(revealed with KMnOy). vina/cm™ 3502 (OH), 1779 (CO), 1731 (CO), 1083 (OCH3). oy (300 MHz;
CDCl3; MeySi; diastereomer mixture (1:1)) 1.97 - 2.32 (4 H, m, Heyelo), 2.93 - 3.13 (6 H, m, Heyelo),
3.83 3 H, s, OCH3, anti), 3.86 (3 H, s, OCH3, anti), 4.32 (1 H, dd, J=4.4, 4.4, CHOH, anti), 4.63 (1 H,
dd, J=4.5, 2.9, CHOH, syn). oc (75 MHz; CDCls; Me4Si; diastereomer mixture (1:1)) 11.0 (CH;), 13.5
(CH3), 46.0 (CH,), 46.4 (CH»), 53.0 (2xCH), 62.3 (2xCH3), 67.6 (CH), 68.5 (CH), 173.2 (C), 173.6
(C), 207.7 (2xC). HRMS (ESI) calculated for C;H;,04: 158.0600 found: 159.0654 (M' + H,
recalculated 159.0657).
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O OH

)J\)\g/OMe
6h

(R)-Methyl 2-hydroxy-4-oxopentanoate (6h).> Yellow oil (0.018 g, 50%); [a]*p =-18 (c=0.8
in CHCl3); R¢= 0.3 (Hex/EtOAc 1:1) (revealed with KMnO,). Viax/cm™ 3311 (OH), 1735 (CO), 1717
(CO), 1237 (CHOHCO). 6y (300 MHZ4 CDCls; Me4Si) 2.21 (3 H, s, CH3), 2.91 (1 H, dd, J=17.6, 6.1,
CH,H,-CHOH), 3.00 (1 H, dd, J = 17.6, 4.0, CH,H,-CHOH), 3.80 (3 H, s, OCH3), 4.49 (1 H, dd, J =
6.0, 4.0, CHOH). J¢ (75 MHz; CDCl3; Me4Si) 30.5 (CH3), 46.7 (CH,), 52.7 (CH), 66.9 (CH3), 174.0
(C), 206.2 (C). m/z (IE) 146 (M", 6%), 114 (13), 103 (12), 87 (100), 71 (15), 55 (12).

O OH I
)J\)\g/OMe

6i

(2R,3S)-Methyl 2-hydroxy-3-methyl-4-oxopentanoate (6i).> As a diastereomer mixture (90:10,
anti:syn). Colorless oil (0.010 g, 22%); [0]*°p = -27 (¢ = 1.2 in MeOH); Ry = 0.4 (Hex/EtOAc 1:1)
(revealed with KMnOy). Via/cm™ 3473 (OH), 1737 (CO), 1711 (CO), 1212 (OCH3). 5y (300 MHz;
CDCls; Me4Si; diastereomer mixture (40:60)) 1.18 (3 H, d, J=7.2, CHCH3, anti), 1.31 3 H,d, J=74,
CHCH3, syn), 2.21 (3 H, s, COCH3, syn), 2.26 (3 H, s, COCH3, anti), 2.89 - 3.12 (3 H, m), 3.20 (1 H, d,
J =7.6, OH, anti), 3.80 (3 H, s, OCH3, syn), 3.83 (3 H, s, OCH3, anti), 425 (1 H, dd, J = 6.7, 4.2,
CHOH, anti), 4.63 (1 H, dd, J = 3.6, 3.5, CHOH, syn). dc (75 MHz; CDCl3; Me4Si; with traces of iso

aldol) 10.5 (CH3), 13.0 (CH3), 28.3 (CH), 28.8 (CH3), 49.9 (CH), 52.6 (CH), 52.7 (CH3), 52.8 (CHs),
71.0 (CH), 72.6 (CH), 173.7 (C), 174.1 (C), 209.2 (C), 210.5 (C). m/z (IE) 160 (M, 4%), 128 (7), 117
(18), 101 (78), 85 (43), 69 (100), 57 (36).

© OH

OMe

6

(R)-methyl 2-hydroxy-2-((18,55)-5-methyl-2-oxocyclohexyl)acetate (6j)5. As a diastereomer
mixture (84:12:2:2). Yellow oil. (0.040 g, 80%); [a]**p = -38 (¢ = 1.3 in MeOH); R¢= 0.33 (Hex/EtOAc
1:1) (revealed with KMnOy). Via/em™  3489.6 (OH), 1736.6 (C=0), 1707.7 (C=0), 1127.2 (OCH3).
Data for the major isomer (1S, 58, 2°R). ou (300 MHz, CDCls) 1.20 (d, /= 7.0 Hz, 3 H, CHCH3), 1.68
—2.09 (m, 3 H, Heyelo), 2.09 —2.54 (m, 4 H, Heyelo), 3.02 - 3.12 (m, 2 H), 3.79 (s, 3 H, OCH3), 4.04 (dd,
J=17.5,3.6 Hz, 1 H, CHOH). J¢ (75 MHz, CDCl;, with traces of minority aldol) 18.2 (CH3), 26.7

S8



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

(CH), 32.2 (CH»), 35.6 (CH,), 37.7 (CH»), 49.3 (CH), 52.6 (CH3), 71.4 (CH), 173.8 (C), 211.7 (C). m/=
(IE) 200 (M", 12), 168 (9), 141 (100), 123 (24), 112 (29), 95 (62), 55 (28).
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HPLC data for aldol products

0] OH
Y
v ~
6a

The ee was determined by chiral GC analysis with a Cyclohexil-f column (130 °C, 13.4 Psi,),

R= 49.5 min (minor anti), Ri= 50.7 min (major anti), Ri= 68.2 min (minor syn), R= 69.5 min (major

syn).
9] OH
S

6b

The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (120 °C,
13.4 Psi), Ry = 23.2 min (major anti), Ry = 25.2 min (minor anti), Ry = 38.7 min (major syn), R, = 40.6

min (minor syn).

The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (140 °C,
13.4 Psi), R = 17.3 min (major anti), Ry = 18.0 min (minor anti), Ry = 22.5 min (minor syn), Ry = 24.0

min (major syn).

(@) OH
N
éOC 6d

The ee was determined by chiral HPLC on Chiralpak IA column (90% hexane, 10% EtOH,
25°C, 1 mL/min, 210 nm, R¢= 15.5 min (major anti), Ry = 18.2 min (minor syn), Ry = 20.1 min (minor

syn), Ry = 32.8 min (minor anti).
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6e

The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (140 °C,
13.4 Psi), Ry = 68.4 min (minor syn), R; = 70.7 min (major syn), R; = 80.5 min (major anti), Ry = 84.3

min (minor anti).

e

6f

The ee was determined by chiral GC analysis with a CYCLOHEXIL B column (150 °C, 13.4
Psi), Ry = 32.3 min (minor anti), Ry = 32.9 min (major anti), Ry = 38.9 min (major syn), Ry = 40.5 min

(minor syn).

o OH
MQ
- ~N
6g

The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (120 °C,
13.4 Psi), Ry = 14.5 min (major anti), Ry = 15.5 min (minor anti), Ry = 25.4 min (syn).

O OH

O
~

6h

The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (120 °C, 13.4
Psi), R; = 15.1 min (major), R; = 15.4 min (minor).
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O OH
wom
6i

The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (100 °C, 13.4
Psi), Ry = 27.1 min (minor anti), Ry = 28.8min (minor syn), Ry = 29.9 min (major syn), R = 32.1 min

(major anti).

© OH

OMe

The ee was determined by chiral GC analysis with a CP CHIRALSIL DEX CB column (160 °C,
13.4 Psi,), R= 64.1 min (mayor anti), Ry=70.1 min (minor anti).
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NMR spectra for aldol products
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HPLC spectra for aldol products

O OH
~N
6a-Rac
FID1 A, Front Signal (FN\FN431-W-130-14-200-CYCLOHEXILB.D)
pA
160
140 ey
120 P o
0 AP 0 oo
100 2 N g &
80 B S of
”&’? oG &
60 \ ( 2
40 I
20 S . " - J
rr——————————— —————— ‘ ‘
35 40 45 50 55 60 65 70 75 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
ceme] oo Rl |-omm e |- mme e |- omeee |
1 49.313 MM 0.4669 1783.72119 63.67047 23.302389
2 50.715 MM 0.5838 1736.03711 49.56264 22.67945
3 65.305 MF 0.6935 1970.44177 47.35276 25.74170
4 66.607 FM 1.2213 2164.46899 29.53866 28.27645
6a
FIDT A, Front Signal (FN\FN538-130-14-200-CYCLOHEXILB.D)
pA ]
90
3 »
80 ~
] g &
70 o N
3 o @
60
505 i
E [l & e
40 e &
3 5 “1'(5 L oS
2 2 N
2043 R il . B e
71 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
35 40 45 50 55 60 65 70 75 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pAa] %
e S -mommoeee P |
1 49.547 MM 0.4547 23.80962 8.72808e-1 1.73291
2 50.729 MM 0.5716 1295.14282 37.76358 94.26278
3 68.236 MF 0.6600 24.61066 6.21470e-1 1.79121
4 69.481 FM 0.6566 30.40747 7.71833e-1 2.21311
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0 OH
~
6b-Rac
FIDT A, Front Signal (FN\FN432-120-14-200-CPCHIRALSILDEXCB.D)
pA
28
26 o
2 . &
[ SR
22 m@'& m&";?sda.
& N
J
18 !
16
Y]
20 225 25 275 30 325
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %

1 22.179 MM 0.2535 30.55349 2.00858 14.14472
2 23.647 MM 0.2768 30.38864 1.82559 14.06841
3 37.133 MF 0.4455 77.59990 2.90294 35.92483
4 38.138 FM 0.5303 77.46426 2.43467 35.86204
0 OH
~
6b
FID1 A, Front Signal (FN\FN554-120-14-200-CPCHIRALSILDEXCB.D)
N
803
704 .
%0 o
504 8 ¥ A
E =& - I
404 b o &
303 [ ﬁﬁﬁ
204 _ | o~ _ —
104
7
20 225 25 275 30 325
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
“oofeseees e |-<oemmeee o |--m=-e- !
1 23.183 MM 0.4649 450.15494 16.13661 36.21613
2 25.237 MM 0.30%6 65.12728 3.50576 5.23966
3 38.736 MF 1.0197 660.32147 10.79224 53.12457
4 40.642 FM 0.6878 67.36445 1.63227 ©5.41964
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O OH
~
6c-Rac
FID1 A, Front Signal (FN\FN484-140-14-200-CPCHIRALSILDEXCB.D)
pA ]
457
40
35 o ©
E > ) W3 R
] o S & o
30 g o &° 3 o £ &
] T4 8 4 & o
25 S Il &t
20 . L : R "I‘(\ L \_ A
T
15 16 17 18 19 20 21 22 23 24 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
e |- fmmoeee |-ommee e D | -mmeee
1 17.450 MF 0.1959 48.77477 4.14976 16.94413
2 18.019 FM 0.2183 50.19793 3.83328 17.43853
3 22.134 MM 0.2706 94.93517 5.84677 32.58004
4 23.586 MM 0.2979 93.94859 5.25650 32.63731
FID1 A, Front Signal (FN\FN555-2-120-14-200-CPCHIRALSILDEXCB.D)
pA
A
45 &
o O
0 ".P
40 N4
8
35 (\\
|
30 \ )
| o - '5"-’@
25 \ o T 4
l s S&
20 | & R
J I .
T T T T T T Y W R I S
19 16 17 18 19 20 21 22 23 24 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [ph*s] [pAl] %
e |- f-mmoee |-oommee e |- mmeooe |-ommeee
1 17.350 MM 0.3132 360.93735 19.21000 88.73807
2 22.531 MM 0.2376 18.47092 1.29574 4.54116
3 24.041 MM 0.2667 27.33636 1.70845 6.72077
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O OH

N/
éOC 6d

DAD1 D, Sig=230.16 Ref=380.100 {C:HPCHEM\'\DATA\FNIFNST2ZWW.D)
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O OH
~N
6e-Rac
FID1 A, Front Signal (FN\FN584-140-14-200-CPCHIRALSILDEXCB.D)
pA ]
353
3254
30 o A
E © o2 o >
3 B E . A
75 g 3 g & e &
25 S N I B 5
2254 o RS iy HE
20 T o T S T —
1753
15— T T T ——————
65 67.5 70 725 75 775 80 825 85 875 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
cemnfemneees R =mmmmene R el o |
1l 68.789 MM 1.3481 229.46333 2.83693 26.07290
2 72.784 MM 1.4405 228.33678 2.64180 25.94489
3 81.460 MF 1.4393 223.51067 2.58825 25.39652
4 84.678 FM 2.0267 198.77290 1.63458 22.58568
O OH
0]
~N
6e

FIDT A, Front Signal (FN\FN585-140-14-200-CPCHIRALSILDEXCB.D)

# [min]

[pA*s] [pA] %

1 68.404 MM 0.9405 142.17714
2 70.752 MM 1.9030 908.20551 7.95434 52.16437
3 80.461 MF 1.9604 583.62891 5.04675 34.08611
4 84.273 FM 2.0733 97.03407 7.80025e-1 5.57332

2.51963 8.16619
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~N
6f-Rac
FID1 A, Front Signal (FN\FN579-150-14-200-CYCLOHEXILB.D)
pA
120
100 E
] L 5
80 2 L o2 s
] [NR e g @ o
| S @"b S ._"‘ @ b
60 HES @ @ T g
] oA ks S
4075 / ‘\J \ ,'[\ [ \\
20 N — . . S —/ - S _
R R T T T T T T T T e T e R : . :
25 275 30 32.5 35 37.5 40 42.5 45 47.5 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
e |-=om ] moe- R el el e
1 32.270 MF 0.2958 611.40002 34.44358 27.67560
2 32.946 FM 0.2977 613.89917 34.37333 27.78872
3 38.949 MM 0.3456 489.889716 23.62557 22.17565
4 40.497 MM 0.3711 493.97028 22.18338 22.36003
6f
FID1 A, Front Signal (FN\FN596-150-14-200-CYCLOHEXILB.D)
pA ]
500
4004
300
200 & K
] § g o
100 g & g &
] D XS
I N N
OF v e — ; ; :
25 275 30 37.5 40 42.5 45 47.5 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
e e | === === |--mmmm oo ot
1 32.786 MF 0.3961 206.02478 8.66811 00105
2 33.544 FM 0.4963 9493.96777 318.84433 92.21191
3 39.223 MM 0.3455 295.68298 14.26475 2.87188
4 40.815 MM 0.3615 300.14005 13.83815 2.91517
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o) OH
™

6g-Rac
FID1 A, Front Signal (FN\FN622-120-14-200-CPCHIRALSILDEXCB.D)
pA
35
Vv
325 &
30 8 Ny Qv
S 92 N P
275 EACU g 1
N = s
25 N 3
225 “.“ l‘\\ f
20 ‘\ | |
17.5 S . —
“sFr—-—-—:---r—— ‘
10 12 14 16 18 20 22 24 26 28 miny
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
I P [ |-=nmmmmeee | =mmemmeee |- |
1 14.450 MF 0.2297 114.84156 8.33231 24.72589
2 15.336 FM 0.2604 115.70503 7.40444 24.91180
3 24.867 MM 0.6926 233.91209 5.62876 50.36230
~N
FID1 A, Front Signal (FN\FN630-120-14-200-CPCHIRALSILDEXCB.D)
pA
35
325
30
27.5 ‘;\&b
o -3 >
25 g /c—'b‘ 6\% - Q‘c”'
225 1—\?@ 2 ‘q;b 2 R
20 I E@w E&S?’W
17.5 S : ;
“6“$r—e—:—mm—mv—r————— ;
10 12 14 16 18 20 22 24 26 28 mminy
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
S R B |- |--mm oo |-=mne |
1 14.535 MF 0.2203 43.41481 3.28432 67.02438
2 15.499 FM 0.2729 5.30788 3.24186e-1 8.19437
3 25.359 MM 0.5212 16.05197 5.13341e-1 24.78125
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O OH
~
6h-Rac
FID2 B, Back Signal (FN\FN459-120-14-200-CYCLOSILDEXCB D)
pA
70
60
50 2 n)g\«
40 8§ & o
w @ P
: iy
/
03 NS _ SN N -
R T T R R | | | .
10 11 12 13 14 15 16 17 18 19 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
e === -mm o oo |--mmeme- |---m- -
1 15.270 MF 0.1347 88.801853 10.99064 49.30601
2 15.609 FM 0.1510 91.30172 10.07436 50.69399
O OH
~N
6h
FID2 B, Back Signal (FN\FN551-2-120-14-200-CPCHIRALSILDEXCB.D)
pA ]
457
404
35 &
] - & M
304 o rﬁb‘ ,:Q
254 LY 4
] AL
204 = t T
B —_——— . : . —
10 11 12 13 14 15 16 17 18 19 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
e [ ‘ ,,,,,,,,,, | ,,,,,,,,,,,,,,,,,,
1 15.131 MF 0.1515 30.09142 3.30964 74.49210
2 15.464 FM 0.1553 10.30403 1.10585 25.50790
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O OH
OMe
6i-Rac
FID1 A, Frent Signal (FN\FN566P-100-14-200-CPCHIRALSILDEXCB.D)
pA 3
354
3255
304 > & >
F N © > o
E &) - ® 1 &
2755 8 & 7 .93 & S & ¢®
254 D 5 @ 0 = A 0 v ~ 2°
E g & R i <& & 8 A
2254 / A & g gﬁa@»
20 .___u{\i,‘_‘a\k/k S~ ‘/“‘t-‘_,_; e
175
w————m—m—m— ] —
26 28 30 32 34 36 38 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
s oo |-oomee- |
81.97029 3.44234 18.77503
100.63720 3.90686 23.05062
102.20137 3.42181 23.40889
79.06306 2.54395 18.10914
35.65242 1.18314 8.16607
37.06779 1.07034 8.49026
FID1 A, Front Signal (FN\FN588-100-14-200-CPCHIRALSILDEXCB.D)
pA 7
E N
235 &
223 A © 3 2w & o
E b N o g > )
214 @ <§’qj © bf)ﬁg ,,)Q?’ wéb ,.E’: “@ w0 S
E S RS S < & 8 5
20 T & A s S &
193 s o' ok ‘ . X
18
173
16
W] —
26 28 30 32 34 36 38 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
e |- fmmme e o |-mmoeee |--moeee |
1 27.159 MM 0.3275 3.86827 1.86871e-1 4.38192
2 28.858 MM 0.3082 2.45616 1.32814e-1 2.78230
3 29.946 MM 0.3544 5.38807 2.53362e-1 6.10353
4 32.113 MM 0.4639 47.75608 1.71563 54.09748
5 34.707 MM 0.5555 25.04833 7.51521e-1 28.37443
6 38.055 MM 0.3740 3.76092 1.67589e-1 4.26033

S36




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

O OH

6j-Rac
FID1 A, Front Signal (FN\FN583-120-14-200-CPCHIRALSILDEXCB.D)
pA S
355
32,5
30
27.5 Iy © >
E & & N
253 e s &L = 2
2253 K g ¢ L g v
| o @ [ © &
20 ‘ B & B
17.53 ' "
®wi —————r—————— 11—
40 45 50 55 60 65 70 75 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
1 48.388 MM 0.7735 150.69901 3.24710 13.72837
2 52.443 MM 0.8342 148.77864 2.97237 13.55343
3 ©53.956 FM 1.0429 41.09580 6.5675%e-1 3.74374
4 59.777 MM 1.0613 40.15648 6.30612e-1 3.65817
5 69.424 MM 0.973%0 26.67677 4.54170e-1 2.43020
6 75.125 MF 1.4607 323.71423 3.69350 29.48971
7 77.855 FM 2.1456 338.33914 2.62813 30.82200
8 86.451 MM 1.0884 28.25940 4.32753e-1 2.57437
FID1 A, Front Signal (FN\FN612-120-14-200-CPCHIRALSILDEXCB.D)
PA ]
45
40
353 ©
] &
304 3 ;&% o
| o o o A oV 2
] IS o) &
% 2 & & T 8
E & W e & s &
20 iy A R L v
I e T T T T T S R S I
40 45 50 55 60 65 70 75 mminy
Peak RetTime Type Width Area Height Area
# [min] [min] [pA*s] [pA] %
1 48.410 MM 0.6516 6.69575 1.71263e-1 0.99419
2 52.942 MF 0.5698 97.02833 2.83816 14.40690
3 53.884 FM 1.2407 488.87640 6.56746 72.58905
4 60.614 MM 0.95080 23.38215 4.29180e-1 3.47181
5 70.703 MM 1.1777 24.04897 3.40333e-1 3.57082
6 78.075 MF 1.2842 22.31186 2.89558e-1 3.31290
7 80.220 FM 1.2880 11.14160 1.44173e-1 1.65432
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