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General Remarks

Unless otherwise stated, all reactions were perdrin oven-dried glassware under a slightly
positive pressure of argon. Starting materials seabents were purchased from common
suppliers and used without further purificationasd otherwise stated. Ethylbenzoylformate
(1a) was purchased fromAldrich and was used as received. Catecholborane wasgseth
from Acros and was stored in a Schlenk tube under argon. h$tituted keto esters were
synthesized in a two-step procedure starting frommarelic acid. All solvents were dried by
conventional methods. Preparative column chromatdgr. Merck silica gel 60, particle size
0.040-0.063 mm (230-240 mesh, flash). AnalyticalCTLsilica gel 60 Fs4 plates from
Macherey & NagelVisualization of the developed TLC plates wadqrened with ultraviolet
irradiation (254 nm) or by staining with a solutioh potassium permanganate or mostain.
'H-, 1*C- and"*F-NMR spectra were recorded at ambient temperatuéarian Mercury 300,
Varian Inova 400 andvarian VNMRS 600 instruments with tetramethylsilane aterinal
standard. Chemical shifts fdH-NMR, **C-NMR and*°*F-NMR are reported in parts per
million (ppm), with coupling constants reportedHiertz (Hz). The following abbreviations
are used for spin multiplicity: s = singlet, d =utbbet, dd = doublet of doublet, ddd = doublet
of doublet of doublet, td = triplet of doublet, tddriplet of doublet of doublet, t = triplet, dt =
doublet of triplet, tt = triplet of triplet, q = qutet, dq = doublet of quartet, dquint = doublet of
quintet, sept = septet, m = multiplet and br = drddass spectra were acquired drirmnigan
SSQ 7000 (El, 70 eV) spectrometer and omharmoFinniganLCQ Deca XP plus (ESI)
spectrometer, as well as high resolution ESI speotr aThermoFisherScientific LTQ-
Orbitrap XL. IR spectra were taken orParkinElmerSpectrum 100 FT-IR spectrometer. The
following abbreviations are used: vw = very wealks weak, m = medium, s = strong and vs
= very strong. Microanalyses were performed with/ario EL Cube element analyser.
Melting points were measured orBéchi MeltingPoint B-540 instrument. Analytical HPLC
was carried out on Blewlett-Packardl10 Series instrument using chiral stationary pbas

Optical rotation values were measured dteskin-Elmer241 polarimeter.



General procedure for the synthesis ofi-keto esters’

Substituted ethybi-keto esters have been prepared according totliterprocedures and the
analytical data were consistent with those reporgdter hydrolysis of the ethyl esters with
2N NaOH (quantitative) the correspondiageto acids (17.2 mmol, 1.0 eq) were dissolved in
dry DCM (17.5 mL) and oxalyl chloride (2.48 g, InL, 19.5 mmol, 1.1 eq) and one drop of
DMF were subsequently added. The suspension waedsit room temperature until the
evolution of gasses has ceased (3-4 hours). Aéeroval of all volatiles under reduced
pressure the residue was redissolved in dry DCM5(H7L) under argon anigo-{ropanol
(2.24 g, 1.59 mL, 20.6 mmol, 1.2 eq) was addederAfie drop-wise addition of NHb.22 g,
6.7 mL, 51.6 mmol, 3.0 eq) the reaction was stiratdoom temperature over night. The
reaction was quenched by the addition of wateradted separation of the phases the aqueous
phase was extracted with diethyl ether. The contbmdracts were dried over p&0O, and
after removal of the solvent in vacuum tieto esters were obtained after purification by

flash column chromatography over silica gel (die#thern-pentane, 1:50 to 1:10).

Analytical Data
iso-Propyl-2-oxo-2-phenylacetate (1)
o Compound 1b was isolated by flash column chromatography (50:1

WO’P' n-pentane:BD) to yield a light yellow oil (2.22 g, 45%}H-NMR (300

© MHz, CDChk): 6 = 1.41 (d,J = 6.3 Hz, 6H, CH(El3),), 5.33 (sept.J = 6.3
Hz, 1H, GH(CHs),), 7.47-7.55 (m, 2H, B,), 7.62-7.69 (m, 1H, B,), 7.97-8.03 (m, 2H,
CHa) ppm; °C-NMR (75 MHz, CDC}): & = 21.7 (CHCHs),), 70.7 CH(CHs)z), 128.9
(CHa, 2C), 129.9 CHap, 2C), 132.5 Ca), 134.8 CHay), 163.6 (AC=0), 186.7 C=0) ppm;
MS (El, 70 eV):m/z(%) = 192 (4) [M], 105 (100), 77 (25).

tert-Butyl-2-oxo-2-phenylacetate (16)

o Compound 1c was isolated by flash column chromatography (50:1

wo'au n-pentane:BED) to yield a light yellow oil (1.41 g, 27%YH-NMR (300

o MHz, CDCk): & = 1.63 (s,J = 6.3 Hz, 9H, C(El3)s), 7.47-7.55 (m, 2H,
CHa), 7.61-7.68 (m, 1HCH,,), 7.95-8.00 (m, 2H, B,) ppm;C-NMR (75 MHz, CDC}): &

= 28.1 (CCHa3)3), 84.8 C(CHa)s), 128.8 CHay, 2C), 129.9 CHa, 2C), 132.5 Ca), 134.6
(CH.), 163.7 (QC=0), 186.8 C=0) ppm;MS (EI, 70 eV):m/z(%) = 105 (28) [M-CO,'Bul],

77 (22), 57 (100), 51 (13).



Benzyl-2-oxo-2-phenylacetate (1)
o Compound 1d was isolated by flash column chromatography (50:1

wOBn n-pentane:ED) to vield a yellow oil (5.83 g, 70%)H-NMR (300 MHz,

° CDCls): & = 5.42 (s, 2H, E), 7.32-7.53 (m, 7H, By), 7.60-7.68 (m, 1H,
CHa), 7.94-7.99 (m, 2H, Ba) ppm; **C-NMR (75 MHz, CDC}): § = 67.7 CH.), 128.6
(CHg, 2C), 128.8 CHyy), 128.8 CHap 2C), 128.9 CH,y, 2C), 130.0 CH,y, 2C), 132.4 Ca),
134.5 Ca), 135.0 CHy), 163.6 (@=0), 186.0 C=0) ppm;MS (EI, 70 eV):m/z(%) = 105
(100) [M*-CO:Bn], 91 (88), 77 (29), 51 (21).

iso-Propyl-2-oxo-2-(4-tolyl)acetate (1€)
° Compound 1e was isolated by flash column chromatography (50:1

/@)J\WO"PF n-pentane:BD) to yield a light yellow oil (0.32 g, 48%JH-NMR (400
Me ° MHz, CDCk): 6 = 1.39 (dJ = 6.3 Hz, 6H, CH(El3),), 2.42 (s, 3H, E3),
5.30 (sept.) = 6.3 Hz, 1H, G(CHs),), 7.29 (d,J = 8.1 Hz, 2H, @), 7.87 (d,J = 8.1 Hz,
2H, CHa) ppm; *C-NMR (100 MHz, CDC}): & = 21.7 (CHCHs),, 2C), 21.9 CHs), 70.4
(CH(CHg),), 129.6 CHa, 2C), 130.1 CH,, 2C), 130.1 C,), 146.1 C,), 163.8 (CC=0),
186.4 C=0) ppm;MS (El, 70 eV):m/z(%) = 207 (6) [M+H], 206 (23) [M], 178 (14), 119
(100), 91 (19).

iso-Propyl-2-oxo-2-(3-tolyl)acetate (1f)

Compound 1f was isolated by flash column chromatography (50:1
o

opr N-pentane:ED) to yield a light yellow oil (2.79 g, 68%)R (ATR): v (cmi?)

@Jl\c’f = 2983 (m), 2935 (w), 2321 (vw), 2096 (w), 1915 Jyw732 (vs), 1686 (vs),

Me 1590 (m), 1457 (m), 1377 (m), 1305 (s), 1232 (¥£4p8 (vs), 1100 (vs), 1027
(s), 908 (m), 834 (w), 789 (w), 676 (s), 528 (MY:NMR (400 MHz, CDC}): 5 = 1.39 (d,J
= 6.3 Hz, 6H, CH(El3),), 2.40 (s, 3H, E3), 5.31 (sept.J = 6.3 Hz, 1H, E€i(CHy),), 7.37 (t,J
= 7.6 Hz, 1H, Gl.), 7.44 (dJ = 7.6 Hz, 1H, ®,), 7.72-7.81 (m, 2H, B,) ppm;*C-NMR
(100 MHz, CDC}): & = 21.2 CHs), 21.7 (CHCHg)2, 2C), 70.4 CH(CHs),), 127.3 CHa),
128.7 CHa), 130.2 CHa), 132.5 Ca), 135.6 CHa), 138.8 C.), 163.8 (G@C=0), 186.9
(C=0) ppm;MS (ESI, pos)m/z(%) = 207 (8) [M+H], 229 (33) [M+Na]; EA (CHN): calcd.
for [C11H1403]: C = 69.88%, H = 6.84%, found C = 69.53%, H =08/8



iso-Propyl-2-oxo-2-(2-tolyl)acetate (19)

o Compound 1g was isolated by flash column chromatography (50:1
@fj\[(o'” n-pentane:EBD) to yield a light yellow oil (2.36 g, 57%)R (ATR): v (cm?)

Me = 3067 (vw), 2982 (m), 2936 (w), 2324 (vw), 2095vjy 1921 (vw), 1729
(vs), 1684 (vs), 1600 (w), 1571 (w), 1456 (s), 138, 1279 (s), 1191 (vs), 1099 (vs), 980
(vs), 908 (w), 843 (m), 729 (vs), 666 (m), 531 (M):NMR (400 MHz, CDC}): & = 1.38 (d,
J = 6.3 Hz, 6H, CH(El3),), 2.59 (s, 3H, E3), 5.28 (sept.J = 6.3 Hz, 1H, EI(CHa),), 7.26-
7.37 (m, 2H, ®©), 7.47 (t,J = 7.5 Hz, 1H, ), 7.66 (d,J = 6.9 Hz, 1H, El,) ppm;
13C-NMR (100 MHz, CDC}): & = 21.4 CHg), 21.7 (CHCHS3),, 2C), 70.5 CH(CHs),), 125.9
(CHap), 131.2 Ca), 132.2 CHa), 132.3 CHa), 133.6 CHa), 141.3 Ca), 163.8 (GC=0),
186.9 C=0) ppm;MS (El, 70 eV):m/z (%) = 206 (18) [M], 119 (100), 91 (29), 65 (10);
HRMS (ESI): calcd. for [G2H1403Na]: 229.0835, found: 229.0828.

iso-Propyl 2-(4-methoxyphenyl)-2-oxoacetate (1R)
o Compound 1h was isolated by flash column chromatography (10:1

J@)\der n-pentane:BD) to yield a light yellow oil (1.91 g, 85%JH-NMR (400
MeO © MHz, CDCk): 6 = 1.38 (d,J = 6.3 Hz, 6H, CH(®s),), 3.87 (s, 3H,
OCHg3), 5.28 (sept.J = 6.3 Hz, 1H, EI(CHa),), 6.95 (d,J = 9.0 Hz, 2H, Ely), 7.96 (d,J =
9.0 Hz, 2H, ®a) ppm; *C-NMR (100 MHz, CDCJ): 6 = 21.7 (CHCHs),, 2C), 55.6
(OCHg3), 70.4 CH(CHs),), 114.2 CHa, 2C), 125.6 C,), 132.4 CH,, 2C), 163.8 (©=0),
164.9 Ca), 186.9 C=0) ppm;MS (El, 70 eV):m/z (%) = 223 (9) [M+H], 222 (14) [M],
135 (100).

iso-Propyl-2-(2-methoxyphenyl)-2-oxoacetate (1i)

o Compound 1li was isolated by flash column chromatography (10:1

©§H{O’Pf n-pentane:ED) to yield an orange oil (3.78 g, 85%R (ATR): v (cm?) =
OMe 2982 (m), 2941 (w), 2844 (vw), 2321 (vw), 2085 (ydP23 (vw), 1734 (vs),
1669 (vs), 1595 (vs), 1473 (vs), 1374 (m), 1272,(¥492 (vs), 1102 (vs), 990 (vs), 907 (w),
845 (s), 756 (vs), 663 (s), 585 (w), 539 (W-NMR (400 MHz, CDCY): & = 1.35 (d,J =
6.3 Hz, 6H, CH(El3),), 3.84 (s, 3H, OH3), 5.21 (sept.J = 6.3 Hz, 1H, E(CHzy),), 6.96 (d,
J=8.4 Hz, 1H, El,), 7.04 (td,J = 0.9/7.7 Hz, 1H, €,), 7.56 (dddJ = 1.8/7.3/8.4 Hz, 1H,
CHa), 7.86 (dd,J = 1.8/7.7 Hz, 1H, E4) ppm; *C-NMR (100 MHz, CDC}): & = 21.7
(CH(CH3),, 2C), 55.7 (@H3), 69.8 CH(CHs),), 111.9 CH.), 121.2 CHa), 122.8 Ca),
130.8 CHay), 136.2 CH,), 160.2 Cy), 164.9 (CC=0), 186.8 C=0) ppm;MS (EI, 70 eV):



m/z(%) = 223 (13) [M+H], 222 (32) [M], 135 (100):EA (CHN): calcd. for [GoHO4): C =
64.85%, H = 6.35%, found C = 64.37%, H = 6.41%.

iso-Propyl-2-(4-fluorophenyl)-2-oxoacetate (1))
o Compound 1j was isolated by flash column chromatography (50:1

WO'PF n-pentane:BO) to yield a light yellow oil (2.22 g, 67%)R (ATR): v

F ° (cm-Y) = 2986 (m), 2940 (vw), 2085 (vw), 1730 (vs), 168%), 1596 (vs),
1506 (m), 1458 (w), 1414 (w), 1377 (w), 1305 ()32 (s), 1199 (vs), 1153 (vs), 1101 (vs),
988 (vs), 905 (w), 854 (vs), 812 (s), 731 (w), &&8; *H-NMR (400 MHz, CDC}): 5 = 1.39
(d, J = 6.3 Hz, 6H, CH(E3),), 5.29 (sept.) = 6.3 Hz, 1H, EG(CH3),), 7.17 (t,J = 8.6 Hz,
2H, CHa), 8.04 (dd,J = 5.3/9.0 Hz, 2H, €,) ppm;**C-NMR (100 MHz, CDC)): 6 = 21.7
(CH(CH3),, 2C), 70.8 CH(CHs),), 116.2 (d,J = 22.2 Hz,CH,, 2C), 129.0 (d,) = 2.8 Hz,
Can), 132.8 (d,J = 9.7 Hz,CH,, 2C), 163.2 (@=0), 166.7 (dJ = 258.1 Hz,C,), 184.8
(C=0) ppm;**F-NMR (376 MHz, CDC}): 5 = -101.5 (s, 1F, €) ppm;MS (ESI, pos)m/z
(%) = 249 (5) [M+K], 233 (100) [M+Na]; EA (CHN): calcd. for [GiH11FOs]: C = 62.85%,
H =5.27%, found C = 63.03%, H = 5.68%.

iso-Propyl-2-(4-chlorophenyl)-2-oxoacetate (1K)
o Compound 1k was isolated by flash column chromatography (50:1

/©)J\[(°'Pr n-pentane:BD) to yield a light yellow oil (2.82 g, 71%JH-NMR (400
o ©  MHz, CDCh): 5 = 1.39 (d,J = 6.3 Hz, 6H, CH(Els),), 5.29 (sept.] = 6.3
Hz, 1H, (H(CHa),), 7.47 (d,J = 8.7 Hz, 2H, @), 7.94 (d,J = 8.7 Hz, 2H, El,) ppm;
3C-NMR (100 MHz, CDC}): § = 21.7 (CHCHs)2, 2C), 70.9 CH(CHs),), 129.3 CHay, 2C),
130.9 Cay), 131.3 CHa, 2C), 141.5C,), 162.9 (GC=0), 185.2 C=0) ppm;MS (El, 70 eV):
m/z(%) = 229 (10) [M+H, *'Cl], 227 (31) [M+H, *°CI], 185 (12), 141 (33), 139 (100).

iso-Propyl-2-(4-bromophenyl)-2-oxoacetate (11)

o Compound 11 was isolated by flash column chromatography (50:1

m@” n-pentane:EO) to yield a light yellow oil (2.12 g, 39%)R (ATR): v
Br ° (cm) = 2983 (m), 2937 (W), 2299 (vw), 2089 (vw), 19®&), 1729 (vs),
1690 (vs), 1581 (vs), 1469 (m), 1385 (m), 1300 1408 (vs), 1100 (vs), 1071 (s), 985 (vs),
903 (vw), 847 (s), 804 (w), 764 (w), 667 (vw), 608v); 'H-NMR (400 MHz, CDCY): 6 =

1.39 (d,J = 6.3 Hz, 6H, CH(El3),), 5.29 (sept.] = 6.3 Hz, 1H, €I(CH3),), 7.64 (d,J = 8.7
Hz, 2H, (Ha), 7.86 (d,J = 8.7 Hz, 2H, ©la) ppm; *C-NMR (100 MHz, CDCJ): & = 21.7



(CH(CHs)2, 2C), 70.9 CH(CHs),), 128.9 Ca), 129.9 Ca), 131.3 CHa, 2C), 132.3 CHay,
2C), 162.9 (@=0), 185.4 C=0) ppm;MS (El, 70 eV):m/z (%) = 273 (12) [M+H, ®'Br],
272 (12) [M, ¥Br], 271 (12) [M+H, Br], 270 (11) [M, “Br], 231 (10), 229 (10), 185
(100), 183 (100), 157 (16), 155 (1HRMS (ESI): calcd. for [GiH1:0sBrNa]: 292.9784,
found: 292.9770.

iso-Propyl-2-(3-fluorophenyl)-2-oxoacetate (1m)
o Compound 1m was isolated by flash column chromatography (50:1
OPr n-pentane:BD) to vield a yellow oil (2.81 g, 88%)R (ATR): v (cm™) =

Q)i( 2986 (w), 2940 (vw), 1731 (vs), 1692 (vs), 1588 ()82 (m), 1446 (s), 1378

] (w), 1308 (s), 1235 (vs), 1146 (s), 1099 (vs), 186 907 (s), 833 (m), 790
(m), 748 (w), 671 (m)*H-NMR (400 MHz, CDC}): & = 1.40 (dJ = 6.3 Hz, 6H, CH(El3),),
5.30 (sept.J = 6.3 Hz, 1H, EI(CHs),), 7.34 (tddJ = 0.9/2.6/8.2 Hz, 1H, B,), 7.48 (td,J =
5.4/8.0 Hz, 1H, El), 7.69 (ddd,) = 1.7/2.3/9.1 Hz, 1H, B,), 7.78 (dJ = 7.8 Hz, 1H, Ela)
ppm;*C-NMR (100 MHz, CDCJ): & = 21.7 (CHCHS3),, 2C), 71.0 CH(CHs),), 116.4 (d,J =
22.9 Hz,CHy), 121.9 (dJ = 21.6 HzCH,), 125.9 (dJ = 3.0 Hz,CH,), 130.6 (dJ = 7.6 Hz,
CHa), 134.5 (dJ= 6.6 Hz,Cy), 162.7 (dJ = 249.1 Hz,C,), 162.9 (CC=0), 185.2 C=0)
ppm; **F-NMR (376 MHz, CDC}): & = -110.9 (s, 1F, €) ppm;MS (El, 70 eV):m/z (%) =
211 (10) [M+H], 210 (3) [M], 169 (16), 123 (100), 95 (21EA (CHN): calcd. for
[C11H11FO3): C = 62.85%, H = 5.27%, found C = 62.79%, H =843

iso-Propyl-2-(3-chlorophenyl)-2-oxoacetate (1n)

o Compound 1n was isolated by flash column chromatography (50:1

ofr n-pentane:BD) to yield a light yellow oil (0.69 g, 61%)R (ATR): v (crm™)

@Al\")( = 2984 (w), 2938 (vw), 2086 (vw), 1730 (vs), 198), 1571 (m), 1468 (w),
1422 (vw), 1376 (w), 1303 (s), 1192 (vs), 1099 (4€)01 (vs), 903 (m), 849
(W), 792 (m), 733 (m), 699 (m), 537 (vWii-NMR (400 MHz, CDC}): & = 1.40 (dJ = 6.3
Hz, 6H, CH(QHs)), 5.30 (sept.J = 6.3 Hz, 1H, E€I(CHs),), 7.44 (t,J = 7.9 Hz, 1H, @),
7.60 (dddJ =1.1/2.0/7.9 Hz, 1H, By), 7.87 (ddd,J = 1.1/1.5/7.9 Hz, 1H, By), 7.98 (t,J =
2.0 Hz, 1H, ®.) ppm; *C-NMR (100 MHz, CDC)): & = 21.7 (CHCHs),, 2C), 71.1
(CH(CHa),), 128.1 CHap), 129.8 CHap), 130.2 CHay), 134.1 Ca), 134.7 CHay), 135.2 Ca),
162.8 (QC=0), 185.1 C=0) ppm;MS (El, 70 eV):m/z(%) = 229 (9) [M+H, 3'Cl], 227 (30)
[M*+H, *Cl], 185 (22), 141 (33), 139 (100), 111 (1OMRMS (ESI): calcd for
[C11H11CIOsNa]: 249.0289, found: 249.0279.

Cl



iso-Propyl-2-(2-fluorophenyl)-2-oxoacetate (10)
Compound 1o was isolated by flash column chromatography (50:1

| opr N-pentane:BD) to yield a light yellow oil (0.58 g, 78%I)R (ATR): v (cm™)
@fﬁ( = 2985 (m), 2940 (vw), 2320 (vw), 2101 (vw), 17@5), 1688 (vs), 1608
(vs), 1458 (vs), 1376 (m), 1310 (s), 1260 (vs), A1), 1153 (s), 1099 (vs), 1034 (vw), 906
(w), 847 (s), 759 (vs), 681 (WJH-NMR (600 MHz, CDC}): & = 1.38 (d,J = 6.3 Hz, 6H,
CH(CHs),), 5.28 (sept.J = 6.3 Hz, 1H, ®(CHs),), 7.13-7.18 (m, 1H, By), 7.29 (t,J= 7.5
Hz, 1H, ,), 7.63 (dd,J = 7.0/13.9 Hz, 1H, B,), 7.92 (t,J = 7.5 Hz, 1H, El,) ppm;
3C-NMR (150 MHz, CDC}): & = 21.5 (CHCHS3),, 2C), 70.8 CH(CHs),), 116.5 (dJ = 21.7
Hz, CHa), 121.7 (dJ = 10.7 Hz,Ca), 124.8 (d,J = 3.5 Hz,CHa,), 130.8 CHa), 136.6 (dJ =
9.2 Hz,CHa), 162.7 (dJ = 257.7 HzC,), 163.8 (QC=0), 184.3 C=0) ppm;*F-NMR (564
MHz, CDCk): § =-110.9 (s, 1F, €) ppm;MS (EIl, 70 eV):m/z(%) = 211 (18) [M+H], 169
(18), 123 (100), 95 (10EA (CHN): calcd. for [GiH1:FGs]: C = 62.85%, H = 5.27%, found
C =62.54%, H = 5.65%.

iso-Propyl-2-(2-chlorophenyl)-2-oxoacetate (1p)

o Compound 1p was isolated by flash column chromatography (50:1
@6\(0’” n-pentane:BD) to yield a light yellow oil (0.87 g, 99%)R (ATR): v (cm)

a® = 2984 (m), 2938 (w), 2323 (vw), 2108 (vw), 1920}yv1728 (vs), 1588 (s),
1463 (m), 1439 (s), 1376 (m), 1300 (s), 1254 (€4P9 (vs), 1102 (vs), 1062 (s), 985 (vs),
906 (w), 842 (s), 759 (vs), 736 (vs), 671 (vi:NMR (400 MHz, CDC}): 6 = 1.36 (d,J =
6.3 Hz, 6H, CH(El3),), 5.24 (sept.) = 6.3 Hz, 1H, GI(CHs),), 7.36-7.44 (m, 2H, Ba), 7.50
(ddd,J = 1.7/7.4/8.0 Hz, 1H, By), 7.74 (ddJ = 1.7/7.7 Hz, 1H, E4) ppm;**C-NMR (100
MHz, CDCh): & = 21.4 (CHCHs), 2C), 71.0 CH(CHs),), 127.2 CHa), 130.5 CHa), 131.6
(CHg), 133.4 Cap), 133.7 Can), 134.1 CHyy), 162.7 (GC=0), 186.9 C=0) ppm;MS (El, 70
eV): m/z (%) = 229 (2) [M+H, 3Cl], 227 (4) [M'+H, *CI], 185 (15), 141 (32), 139 (100),
111 (18), 75 (11)EA (CHN): calcd. for [GiH11CIO5]: C = 58.29%, H = 4.89%, found C =
58.63%, H = 5.26%.

iso-Propyl-2-(3,5-difluorophenyl)-2-oxoacetate (1q)

Compound 1g was isolated by flash column chromatography (50:1
o

F opr n-pentane:BEO) to yield a light yellow oil (1.87 g, 71%)R (ATR): v
o (cmi®) = 3093 (w), 2986 (w), 2940 (vw), 2107 (vw), 17@@), 1699 (vs),

F 1594 (vs), 1443 (vs), 1328 (vs), 1278 (vs), 1148,(x101 (vs), 1041 (s),



988 (s), 913 (m), 871 (s), 825 (m), 768 (w), 733,(BG1 (W), 552 (m)*H-NMR (400 MHz,
CDCl3): 8 =1.40 (dJ = 6.3 Hz, 6H, CH(®3),), 5.29 (sept.J = 6.3 Hz, 1H, EI(CHs),), 7.09
(tt, J = 2.3/8.3 Hz, 1H, €,), 7.53-7.56 (m, 2H, Ba) ppm;*C-NMR (100 MHz, CDC}): &
= 21.6 (CHCH3)2, 2C), 71.4 CH(CHj3)2), 110.1 (tJ = 25.3 Hz,CHg), 112.7-113.1 (MCHay,
2C), 135.3 (tJ = 8.2 Hz,Cy), 162.2 (@C=0), 162.9 (dJ = 252.0 HzC,), 163.0 (dJ = 252.0
Hz, C.), 185.2 C=0) ppm;**F-NMR (376 MHz, CDC}): § = -107.1 (s, 2F, €) ppm; MS
(ESI, pos)m/z(%) = 229 (3) [M+H], 251 (7) [M+Na]; EA (CHN): calcd. for [GiH10F04]:
C =57.90%, H = 4.42%, found C = 58.00%, H = 4.33%.

iso-Propyl-2-(naphthalen-1-yl)-2-oxoacetate (1r)
Compound 1r was isolated by flash column chromatography (50:1

O i op N-pentane:ED) to yield a yellow oil (1.47 g, 99%)R (ATR): v (cm?) =

O ol 2978 (s), 2878 (w), 2321 (vw), 2088 (vw), 1811 (v&J23 (vs), 1466 (s),
1374 (s), 1291 (vs), 1242 (s), 1186 (m), 1145 03 (s), 1049 (vs), 1004 (vs), 941 (vw),
907 (w), 850 (m), 731 (W)'H-NMR (400 MHz, CDC)): & = 1.46 (d,J = 6.3 Hz, 6H,
CH(CH3),), 5.34 (sept.J = 6.3 Hz, 1H, EI(CHs),), 7.51-7.60 (m, 2HCH,), 7.67 (dddJ =
1.4/6.9/8.5 Hz, 1H, CK), 7.90 (d,J = 8.2 Hz, 1HCH,), 7.96 (ddJ = 1.1/7.3 Hz, 1HCH,),
8.10 (d,J = 8.2 Hz, 1H,CHa), 9.03 (d,J = 8.7 Hz, 1H,CHa) ppm; **C-NMR (100 MHz,
CDCl3): 8 = 21.7 (CHCH3),, 2C), 70.7 CH(CHs),), 124.3 CHay), 125.6 CHap), 127.0 CHa)),
128.3 Cap), 128.7 CHa), 129.2 CH,), 131.0 Cap), 133.8 CHap), 133.9 Cap), 135.7 CHay),
164.3 (QC=0), 189.1 C=0) ppm;MS (+ESI): m/z (%) = 243 (12) [M+H], 242 (18) [M],
156 (13), 155 (100), 127 (18HRMS (ESI): calcd. for [GsH1403Na]: 265.0835, found:
265.0827.

iso-Propyl-2-(naphthalen-2-yl)-2-oxoacetate (1s)
Compound 1s was isolated by flash column chromatography (50:1

orr N-pentane:BD) to yield a yellow oil (0.79 g, 90%IR (ATR): v (cm?) =
OO o) 3061 (vw), 2983 (m), 2937 (vw), 2325 (vw), 2110 §yd918 (vw), 1729
(vs), 1679 (vs), 1626 (m), 1594 (w), 1463 (s), 1834 1306 (s), 1247 (m), 1208 (m), 1172
(vs), 1098 (vs), 1020 (s), 994 (s), 942 (m), 908, @68 (W), 814 (s), 748 (s)H-NMR (400
MHz, CDCk): & = 1.44 (d,J = 6.3 Hz, 6H, CH(El3),), 5.37 (sept.J = 6.3 Hz, 1H,
CH(CHa),), 7.54-7.59 (m, 1HCH,), 7.61-7.66 (m, 1HCH,), 7.88 (dJ = 8.2 Hz, 1HCHS,),
7.92 (d,J = 8.7 Hz, 1HCH.), 7.96 (d,J = 8.2 Hz, 1H,CHa), 8.02 (dd,J = 1.7/8.7 Hz, 1H,
CHa), 8.52 (br. s, 1HCH,) ppm;**C-NMR (100 MHz, CDC}): § = 21.8 (CHCHa),, 2C),

(e}



70.7 CH(CHa)), 124.0 CHa), 127.1 CHa), 127.9 CHa), 128.9 CHa.), 129.5 Ca), 129.9
(CHa), 130.0 CHa), 132.3 Ca), 133.3 CHa), 136.3 Ca), 163.7 (@C=0), 186.6 C=0) ppm;
MS (ESI, pos):m/z (%) = 243 (13) [M+H], 265 (100) [M+Na], 281 (21) [M+K]; HRMS
(ESI): calcd. for [GsH140sNa]: 265.0835, found: 265.0835.

iso-Propyl-2-(6-methoxynaphthalen-2-yl)-2-oxoacetatelf)
Compoundlt was isolated by flash column chromatography (10:1

”)ok[(o'm n-pentane:E0) to yield a light yellow solid (2.20 g, 80%); Mp
MeO OO ° 59 °C;IR (ATR): v (cm™) = 2982 (m), 2941 (w), 2701 (vw), 2469
(vw), 2302 (vw), 2096 (vw), 1722 (vs), 1676 (vsplb (vs), 1481 (vs), 1383 (vs), 1304 (s),
1265 (vs), 1158 (vs), 1092 (vs), 1017 (vs), 955 @16 (vs), 835 (vs), 723 (s), 692 (s), 652
(vw), 605 (vw), 565 (vw), 539 (mfH-NMR (400 MHz, CDCY): & = 1.43 (dJ = 6.3 Hz, 6H,
CH(CH3),), 3.94 (s, 3H, O83), 5.36 (sept.J = 6.3 Hz, 1H, GI(CHs),), 7.14 (d,J = 2.5 Hz,
1H, CHa), 7.20 (dd,J = 2.5/9.0 Hz, 1HCH,), 7.78 (d,J = 8.7 Hz, 1HCHa), 7.84 (d,J = 9.0
Hz, 1H, CHa), 7.98 (dd,J = 1.8/8.7 Hz, 1HCH,,), 8.43 (br. s, 1HCH,) ppm; *C-NMR
(100 MHz, CDCY): 6 = 21.8 (CHCH3),, 2C), 55.5 (@H3), 70.5 CH(CHj3),), 105.92 CHa)),
120.1 CHay), 124.8 CHay), 127.6 CHay), 127.6 Cap), 127.9 Cay), 131.6 CHap), 133.1 CHa)),
138.2 Cay), 160.6 Ca), 163.9 (GC=0), 186.3 C=0) ppm;MS (El, 70 eV):m/z(%) = 273 (9)
[M*+H], 272 (39) [M], 186 (13), 185 (100), 157 (14FA (CHN): calcd. for [GeH1¢O4]: C =
70.57%, H = 5.92%, found C = 70.42%, H = 6.11%.

iso-Propyl-2-oxo0-2-(thiophen-2-yl)acetate (11f)
Compound 1u was isolated by flash column chromatography (50:1
s i opr N-pentane:BD) to yield a red oil (3.00 g, 95%]);-|-NIVIR (400 MHz, CDC)):
NI 6 = 1.39 (d,J = 6.3 Hz, 6H, CH(E3),), 5.25 (sept.J = 6.3 Hz, 1H,
CH(CHs),), 7.17 (dtJ = 6.0/12.0 Hz, 1HCH,,), 7.79 (dd,J = 1.1/4.9 Hz, 1HCH,,), 8.08 (dd,
J=1.1/3.9 Hz, 1HCH) ppm;**C-NMR (100 MHz, CDC})): § = 21.6 (CHCHSs),, 2C), 71.1
(CH(CHg),), 128.6 CHay), 137.0 CHa), 137.2 CHa), 139.1 Cj,), 161.3 (GC=0), 176.8

(C=0) ppm;MS (ESI, pos)m/z(%) = 199 (2) [M+H], 221 (100) [M+Na], 237 (2) [M+K].

iso-Propyl-2-cyclohexyl-2-oxoacetate (1v)

Compound 1v was isolated by flash column chromatography (50:1
o

wo’Pr n-pentane:BD) to yield a light yellow oil (0.59 g, 59%)R (ATR): v (cm)
° = 2931 (s), 2855 (w), 2079 (vw), 1725 (vs), 1452, (8876 (w), 1259 (vs),
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1179 (vw), 1015 (vs), 869 (w), 798 (vs), 697 (WJ:NMR (600 MHz, CDCJ): 5 = 1.16-1.26
(m, 1H, H,), 1.26-1.37 (m, 10H, B, & CH(CHs),), 1.67 (d,J = 12.7 Hz, 1H, @),
1.73-1.82 (m, 2H, 8,), 1.83-1.92 (m, 2H, B,), 2.93-3.04 (m, 1H, B), 5.13 (sept.) = 6.3
Hz, 1H, GH(CHs)) ppm; *C-NMR (150 MHz, CDC): & = 21.6 (CHCHs),), 21.8
(CH(CHs3),), 25.3 CH, 2C), 25.7 CHy), 27.4 CH>, 2C), 43.4 CH), 70.3 CH(CH3),), 161.8
(OC=0), 198.0 C=0) ppm;MS (El, 70 eV):m/z(%) = 199 (100) [M+H], 198 (6) [M], 171
(24), 157 (60), 139 (40), 111 (70), 83 (68), 55)(%B (19), 50 (22), 49 (20), 48 (76), 47 (74);
HRMS (ESI): calcd. for [GiH1803Na]: 221.1148, found: 221.1147.

iso-Propyl-3,3-dimethyl-2-oxobutanoate (1w)
o Compoundlb was isolated by Kugelrohr destillation to yield@ourless liquid
tBu)KWUPf (4.23 g, 59%). bp.= 75 °C (24 mbafif-NMR (600 MHz, CDC}): & = 1.23 (s,
© 9H, (C(CHs)3), 1.32 (d,J = 6.3 Hz, 6H, CH(El3)), 5.17 (sept.J = 6.3 Hz, 1H,
CH(CHs),) ppm; *C-NMR (150 MHz, CDC}): & = 21.4 (CHCHs),, 2C), 25.7 (OCHs3)s,
3C), 42.6 C(CHa)3), 69.9 CH(CHs),), 163.7 (G=0), 202.4 C=0) ppm;MS (EIl, 70 eV):

m/z(%) = 173 (19) [M+H], 172 (2) [M1], 131 (29), 113 (14), 85 (23), 57 (100).

General procedure for the reduction ofa-keto esters:

In a dry argon-flushed Schlenk tube chiral phosphacid4f (5.3 mg, 0.0075 mmol, 5 mol%)
was dissolved in dry mesitylene (1.5 mL) and 22.8MgBu, (0.125 M in toluene, 0.00285
mmol, 1.9 mol%) were addada syringe. After stirring for 10 min at room tempeers 25.4
pnL catecholboran@ (28.7 mg, 0.24 mmol, 1.6 equiv.) and the corredpana-keto ester
(0.15 mmol, 1.0 equiv.) were added subsequendysyringe. The mixture was stirred for 24
hours at room temperature and then the reactionsteggped by adding 0.9 mL sat. aqueous
ammonium chloride solution. The mixture was extdcthree times with diethyl ether and
the combined organic phase was washed twice WittNAOH (3.0 mL). The organic phase
was dried over N&O, and filtrated. After evaporation of the solverg tiesidue was purified
via flash column chromatography over silica gel (djegthern-pentane = 10:1 to 1:2) to
furnish the corresponding-hydroxy esters. Racemic samples were prepared) ssidium

borohydride in THF for 10 min at room temperature.

11



Analytical Data
(S)-Ethyl-2-hydroxy-2-phenylacetate (22
on Compound 2a was isolated by flash column chromatography (4:1

moa n-pentane:ED) to yield a colourless oil (17 mg, 94%Y]§** = +111.7
°©  (c=1.0, CHGQ}, Lit.: [o]p?* = +118.6 §): 87% ee 'H-NMR (400 MHz,
CDCl): 6 = 1.21 (tJ = 7.1 Hz, 3H, El3), 3.13 (br. s, 1H, 8), 4.09-4.30 (m, 2H, B,), 5.14
(s, 1H, GH), 7.27-7.37 (m, 3H, B,), 7.38-7.41 (m, 2H, B,) ppm; *C-NMR (100 MHz,
CDCl): § = 14.0 CHa), 62.2 CHy), 72.9 CH), 126.5 CHa, 2C), 128.4 CHay), 128.5 CHay,
2C), 138.4 C.), 173.7 (G@C=0) ppm;MS (El, 70 eV):m/z(%) = 181 (44) [M+H], 180 (62)
[M*], 163 (70), 108 (16), 107 (100), 105 (17), 79)(8F (55), 51 (10)HPLC: tg 11.05 min
(major) 11.87 min (minor)n-heptanatpropanol 90:10, 0.70 mL/min, Daicel Chiralpak-IA

column.

(S)-iso-Propyl-2-hydroxy-2-phenylacetate (2b)

o Compound 2b was isolated by flash column chromatography (4:1

~_OPr n-pentane:BD) to yield a colourless solid (27 mg, 93%); MB1 °C; p]o**
m = + 98.9 (c=1.0, CHGJ Lit.: [a]p** = -91.6 R)); 91% ee 'H-NMR (400
MHz, CDCk): 4 = 1.09 (d,J = 6.3 Hz, 3H, CH(El3),), 1.27 (d,J = 6.3 Hz, 3H, CH(El3),),
3.48 (d,J = 6.0 Hz, 1H, ®l), 5.04 (sept) = 6.3 Hz, 1H, EGI(CHs),), 5.10 (d,J = 5.6 Hz, 1H,
CH), 7.26-7.37 (m, 3H, B.), 7.37-7.43 (m, 2H, B,) ppm;**C-NMR (100 MHz, CDC}): &
= 21.4 (CHCHs),), 21.7 (CHCHs),), 70.1 CH(CHs),), 72.9 CH), 126.4 CHa, 2C), 128.3
(CHap), 128.5 CHar, 29, 138.5 Cap), 173.2 (GC=0) ppm;MS (El, 70 eV):m/z(%) = 194 (6)
[M™], 107 (100), 105 (10), 85 (18), 83 (23), 79 (48),(31);HPLC: tr 5.52 min (major) 8.67
min (minor),n-heptanatpropanol 90:10, 1.00 mL/min, Daicel Chiralpak-O&wmn.

(S)-tert-Butyl 2-hydroxy-2-phenylacetate (2¢)
oH The reaction was conducted at 0 °C. CompoRadavas isolated by flash
mﬂu column chromatography (41i:-pentane:ED) to yield a colourless solid (10
© mg, 32%); Mp= 63 °C; p]o** = + 30.5 (c=1.0, CHGJ Lit.: [0]p** = +108.0
(9); 81%ee *H-NMR (400 MHz, CDC)): & = 1.39 (s, 9H, C(B3)3), 3.50 (d,J = 6.0 Hz,
1H, OH), 5.02 (d,J = 6.0 Hz, 1H, &), 7.25-7.43 (m, 5H, B.) ppm;**C-NMR (100 MHz,
CDCl3): 8 = 27.8 (CCH3)3), 73.0 CH), 83.1 C(CHa)3), 126.3 CHay, 2C), 128.1CH,)), 128.4
(CH,, 2C), 138.9 C,), 172.9 (@=0) ppm; MS (El, 70 eV): m/z (%) = 107 (100)
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[M*=CQO,'Bu], 79 (37), 77 (23), 57 (86PLC: tz 4.47 min (major) 7.02 min (minor),
n-heptane/ethanol 90:10, 1.00 mL/min, Daicel Cha&l@D-column.

(S)-Benzyl-2-hydroxy-2-phenylacetate (2d)

Compound 2d was isolated by flash column chromatography (4:1
osn N-pentane:BD) to vield a colourless solid (35 mg, 97%); M®0 °C; p]p**
m = +34.5 (c=1.0, CHG] Lit.: [o]p®* = +53.7 ©); 66% ee 'H-NMR (400
MHz, CDCk): & = 3.42 (dJ = 5.9 Hz, 1H, ®), 5.13 (dJ = 12.3 Hz, 1H, @), 5.19-5.25 (m,
2H, CH,), 7.13-7.22 (m, 2H, Ba), 7.26-7.46 (m, 8H, B,) ppm; *C-NMR (100 MHz,
CDCl3): 6 = 67.7 CHy), 72.9 CH), 126.6 CHay, 2C), 127.9 CHa, 2C), 128.4 CH,y), 128.5
(CHay), 128.5 CHap, 2C), 128.6 CH4p, 2C), 135.0Cyy), 138.2 Cyy), 173.5 (AC=0) ppm;MS

(El, 70 eV):m/z(%) = 107 (100) [M-CO:Bn], 91 (54), 79 (56), 77 (38), 65 (14PLC: tr
8.22 min (major), 9.39 min (minor)p-heptanatpropanol 70:30, 0.70 mL/min, Daicel

OH

Chiralpak AD column.

(S)-iso-Propyl-2-hydroxy-2-(4-tolyl)acetate (2e)

on Compound 2e was isolated by flash column chromatography (4:1

~OPr n-pentane:BED) to yield a colourless solid (29 mg, 94%); Mp51 °C;
Mem [a]p?* = + 70.2 (c=1.0, CHG); 97%ee IR (ATR): v (cm™) = 3450 (s),
3031 (vw), 2983 (w), 2923 (w), 1724 (vs), 1513 (60 (w), 1377 (s), 1266 (m), 1188 (vs),
1143 (m), 1106 (vs), 1075 (vs), 954 (m), 930 (§6 @m), 866 (vw), 814 (vs), 753 (vs), 663
(s);*H-NMR (600 MHz, CDC}): 6 = 1.11 (dJ = 6.3 Hz, 3H, CH(Els),), 1.27 (dJ = 6.3 Hz,
3H, CH(tH3),), 2.34 (s, 3H, @), 3.42 (br. s, 1H, @), 4.99-5.12 (m, 2H, BOH &
CH(CHs),), 7.15 (d,J = 8.0 Hz, 2H, ®a), 7.29 (d,J = 8.0 Hz, 2H, El5) ppm; **C-NMR
(150 MHz, CDC}): 6 = 21.1 CHg), 21.4 (CHCH3)2), 21.7 (CHCH3),), 70.0 CH(CHz3),),
72.7 CHOH), 126.3 CH,, 2C), 129.2 CH,, 2C), 135.6 €4y, 138.0 Ca), 173.4 (GC=0)
ppm; MS (El, 70 eV):m/z(%) = 209 (3) [M+H], 208 (11) [M], 121 (100), 93 (29), 91 (17),
77 (11);EA (CHN): calcd. for [GoH1603]: C = 69.21%, H = 7.74%, found C = 69.11%, H =
7.57%; HPLC: tg 9.93 min (major) 11.28 min (minor)-heptana:propanol 90:10, 0.70
mL/min, Daicel Chiralpak-1A column.

(S)-iso-Propyl-2-hydroxy-2-(3-tolyl)acetate (2f)
oH Compound 2f was isolated by flash column chromatography (4:1

O'Pr
m n-pentane:BD) to yield a colourless oil (31 mg, >99%)]4%* = +84.1

Me
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(c=1.0, CHC}); 95%ee IR (ATR): v (cm™) = 3469 (m), 2980 (m), 2932 (m), 2322 (w), 2098
(w), 1912 (vw), 1727 (vs), 1605 (w), 1458 (m), 13#), 1205 (vs), 1151 (s), 1097 (vs), 960
(w), 907 (m), 775 (s), 697 (mjH-NMR (400 MHz, CDCJ): & = 1.11 (d,J = 6.3 Hz, 3H,
CH(CH3)y), 1.27 (d,J = 6.3 Hz, 3H, CH(El3)), 2.34 (s, 3H, E3), 3.43 (d,J = 6.1 Hz, 1H,
OH), 4.98-5.12 (m, 2H, BOH & CH(CHj3),), 7.11 (d,J = 7.2 Hz, 1H, E©l,), 7.15-7.26 (m,
3H, CHa) ppm; *C-NMR (100 MHz, CDCY): & = 21.4 CHs), 21.4 (CHCHs),), 21.7
(CH(CHs),), 70.1 CH(CHs),), 72.9 CHOH), 123.6 CHa), 127.0 CHay), 128.4 CHa), 129.0
(CHap), 138.2 Cap), 138.5 Cap), 173.3 (AC=0) ppm;MS (EI, 70 eV):m/z (%) = 209 (48)
[M*+H], 208 (54) [M], 192 (12), 191 (95), 121 (100), 119 (12), 93 (470 (28), 77 (14)EA
(CHN): calcd. for [GoH1603]: C = 69.21%, H = 7.74%, found C = 69.01%, H .85P0;
HPLC: tg 9.26 min (major) 13.39 min (minom;heptane:ethanol 90:10, 0.50 mL/min, Daicel

Chiralcel-OD column.

(S)-iso-Propyl-2-hydroxy-2-(2-tolyl)acetate (29)
on Compound 2g was isolated by flash column chromatography (4:1
9P n-pentane:ED) to yield a colourless oil (30 mg, 97%){§2* = +99.0 (c=1.0,
m CHCLy); 97%ee IR (ATR): v (cm?) = 3465 (m), 2981 (m), 2936 (w), 2324
(w), 2108 (w), 1918 (vw), 1726 (vs), 1461 (m), 137", 1257 (s), 1215 (vs), 1177 (s), 1103
(vs), 1069 (vs), 953 (m), 903 (w), 822 (w), 746)(V$I-NMR (600 MHz, CDC}): 6 = 1.10
(d,J = 6.3 Hz, 3H, CH(®3),), 1.26 (d,J = 6.3 Hz, 3H, CH(E3),), 2.43 (s, 3H, E3), 3.44
(br. s, 1H, M), 5.07 (sept.J = 6.3 Hz, 1H, E(CHy),), 5.32 (s, 1H, EIOH), 7.17-7.23 (m,
3H, CHa), 7.24-7.31 (m, 1H, B.) ppm;C-NMR (150 MHz, CDC}): & = 19.3 CH3), 21.4
(CH(CHs)»), 21.7 (CHCHs),), 70.1 CH(CHs),), 70.4 CHOH), 126.2 CHa), 126.5 CHa),
128.2 CHap), 130.7 CHay), 136.3 Cap), 136.9 Cy), 173.7 (GC=0) ppm;MS (El, 70 eV):m/z
(%) = 209 (3) [M+H], 208 (6) [M7], 191 (23), 190 (33), 121 (100), 93 (39), 91 (23},(14);
EA (CHN): calcd. for [GoH1603]: C = 69.21%, H = 7.74%, found C = 69.06%, H =8p&2
HPLC: tg 9.33 min (major) 10.74 min (minorh-heptana:propanol 90:10, 0.70 mL/min,

Daicel Chiralpak-IA column.

(S)-iso-Propyl-2-hydroxy-2-(4-methoxyphenyl)acetate (2h)
oH Compound 2h was isolated by flash column chromatography (4:1
moipr n-pentane:E0) to yield a colourless solid (190 mg, 85%); M6 °C;
Ve °  [o]o?* = +94.2 (c=1.0, CHG); 97%ee IR (ATR): v (cmil) = 3440 (m),
2969 (m), 2838 (vw), 2325 (vw), 2049 (vw), 1728)(vE608 (m), 1510 (s), 1456 (m), 1373
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(s), 1246 (vs), 1186 (vs), 1105 (vs), 1065 (vs)l 9&), 820 (vs), 754 (s)'H-NMR (400
MHz, CDCh): & = 1.10 (d,J = 6.3 Hz, 3H, CH(El3),), 1.26 (d,J = 6.3 Hz, 3H, CH(El3),),
3.41 (d,J = 5.8 Hz, 1H, ®), 3.78 (s, 3H, OH3), 4.97-5.11 (m, 2H, BOH & CH(CHs),),
6.86 (d,J = 8.7 Hz, 2H, ®,), 7.30 (d,J = 8.7 Hz, 2H, El5) ppm; **C-NMR (100 MHz,
CDCl3): 6 = 21.4 (CHCHa)2), 21.7 (CHCHg3)2), 55.2 (GCH3), 70.0 CH(CHs),), 72.5
(CHOH), 113.9 CHay, 2C), 127.7 CH4, 2C), 130.8 Cap), 159.6 Cay), 173.4 (AC=0) ppm;
MS (El, 70 eV):m/z(%) = 225 (13) [M+H], 224 (92) [M], 207 (61), 137 (100EA (CHN):
calcd. for [G2H1604]: C = 64.27%, H = 7.19%, found C = 64.13%, H =084 HPLC: tr
8.18 min (major) 12.42 min (minom:heptane:ethanol 90:10, 0.70 mL/min, Daicel Chehlc
OD column.

(S)-iso-Propyl-2-hydroxy-2-(2-methoxyphenyl)acetate (2i)
on Compound 2i was isolated by flash column chromatography (4:1
9 npentane:ED) to yield a light yellow oil (33 mg, >99%)u[p?* = +70.3
@I (c=1.0, CHCY); 96%ee IR (ATR): v (cm™) = 3482 (m), 2981 (m), 2939 (w),
2839 (vw), 2323 (w), 2109 (w), 1910 (vw), 1727 (V)97 (s), 1493 (vs), 1462 (s), 1377 (M),
1246 (vs), 1105 (vs), 1068 (vs), 1027 (vs), 957, (@94 (w), 868 (vw), 823 (w), 755 (vs);
'H-NMR (600 MHz, CDC}): & = 1.12 (d,J = 6.3 Hz, 3H, CH(El3),), 1.23 (d,J = 6.3 Hz,
3H, CH(MH3)2), 3.55 (br. s, 1H, 8), 3.82 (s, 3H, OHj3), 5.09 (sept.d = 6.3 Hz, 1H,
CH(CHz3),), 5.21 (s, 1H, €OH), 6.88 (d,J = 8.2 Hz, 1H, Ely), 6.94 (t,J = 7.4 Hz, 1H,
CHa), 7.25 (d,J = 6.7 Hz, 1H, ®a), 7.30 (t,J = 7.8 Hz, 1H, E,) ppm; **C-NMR (150
MHz, CDCk): & = 21.4 (CHCHSs),), 21.7 (CHCHS3),), 55.4 (GCHs), 69.4 CH(CHs),), 70.5
(CHOH), 111.0 CHa,), 120.7 CHa), 127.3 Ca), 129.5 CHa), 129.8 CHa), 157.1 Ca),
173.3 (QC=0) ppm;MS (El, 70 eV):m/z(%) = 225 (3) [M+H], 224 (12) [M], 137 (100),
107 (22), 83 (14)EA (CHN): calcd. for [GoH1604: C = 64.27%, H = 7.19%, found C =
64.20%, H = 7.36%HPLC: tg 12.55 min (major) 15.25 min (minorh-heptane:ethanol
90:10, 0.50 mL/min, Daicel Chiralcel-OD column.

(S)-iso-Propyl-2-(4-fluorophenyl)-2-hydroxyacetate (2))
on Compound 2j was isolated by flash column chromatography (4:1
“_opfr n-pentane:BD) to yield a light yellow solid (30 mg, 95%); Mp 40 °C;
Fm [a]p?* = +100.7 (c=1.0, CHG); 97%ee IR (ATR): v (cm™) = 3439 (s),
2989 (m), 2941 (w), 2598 (vw), 2323 (vw), 2198 (Y2160 (vw), 1989 (vw), 1724 (vs),

1605 (m), 1508 (s), 1459 (w), 1374 (s), 1210 (€6)74 (vs), 939 (m), 815 (vs), 759 (), 673
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(m); *H-NMR (400 MHz, CDCY): & = 1.09 (d,J = 6.3 Hz, 3H, CH(El3),), 1.26 (d,J = 6.3
Hz, 3H, CH(GH3)2), 3.51 (d,J = 5.6 Hz, 1H, ®l), 4.99-5.13 (M, 2H, BOH & CH(CHj)y),
6.99-7.06 (m, 2H, B.), 7.34-7.41 (m, 2H, Ba) ppm; C-NMR (100 MHz, CDCJ): § =
21.4 (CHCHa)y), 21.7 (CHCHs3),), 70.3 CH(CHg)), 72.2 CHOH), 115.4 (dJ = 21.6 Hz,
CHa, 2C), 128.1 (dJ = 8.2 Hz,CH,, 2C), 134.3 Cay), 162.6 (d,J = 246.6 Hz,Cy), 173.0
(OC=0) ppm;**F-NMR (376 MHz, CDCJ): & = -114.0 (s, 1F, €) ppm;MS (El, 70 eV):
m/z(%) = 213 (28) [M+H], 212 (44) [M], 195 (49), 125 (100), 123 (16), 97 (29), 95 (14,
(10); EA (CHN): calcd. for [GiH13F10g): C = 62.26%, H = 6.17%, found C = 62.23%, H =
6.32%; HPLC: tg 9.58 min (major) 10.27 min (minor)-heptana:propanol 90:10, 0.70

mL/min, Daicel Chiralpak-1A column.

(S)-iso-Propyl-2-(4-chlorophenyl)-2-hydroxyacetate (2k)°

o Compound 2k was isolated by flash column chromatography (4:1

“_oprr n-pentane:ED) to yield a colourless solid (33 mg, 97%); Mp & %C;
mm [a]p?* = +87.8 (c=1.0, CHG); 95%ee H-NMR (400 MHz, CDC)): & =
1.10 (d,J = 6.3 Hz, 3H, CH(El3),), 1.27 (d,J = 6.3 Hz, 3H, CH(El3),), 3.50 (d,J = 5.6 Hz,
1H, OH), 4.98-5.11 (m, 2H, BOH & CH(CHj3)y), 7.31 (d,J = 8.6 Hz, 2H, El,), 7.35 (dJ =
8.6 Hz, 2H, ®a) ppm; *C-NMR (100 MHz, CDC)): & = 21.4 (CHCHs),), 21.7
(CH(CHa3),), 70.5 CH(CHa),), 72.2 CHOH), 127.8 CH4,, 2C), 128.6 CH4, 2C), 134.3Ca)),
137.0 Ca), 172.8 (QC=0) ppm;MS (El, 70 eV):m/z(%) = 231 (22) [M+H, *'CI], 230 (21)
[M*, 3°CI], 229 (66) [M+H, *°Cl], 228 (41) [M, **Cl], 213 (33), 212 (11), 211 (100), 143
(21), 141 (65), 77 (A5HPLC: R; = 8.54 min (major) 9.75 min (minor-heptane:ethanol
95:5, 0.70 mL/min, Daicel Chiralpak-AS column.

(S)-iso-Propyl-2-(4-bromophenyl)-2-hydroxyacetate (21)
Compound 2l was isolated by flash column chromatography (4:1
“__opr h-pentane:BD) to yield a colourless solid (41 mg, >99%); M®B$& °C;
Brm [0]o?* = +71.2 (c=1.0, CHG); 91%ee IR (ATR): v (cm?) = 3438 (s),
2980 (w), 2936 (w), 1731 (vs), 1480 (m), 1379 (994 (vs), 1079 (vs), 1010 (s), 943 (m),
821 (vs), 776 (s), 698 (M{H-NMR (400 MHz, CDC}): 6 = 1.10 (d,J = 6.3 Hz, 3H,
CH(CH3)y), 1.27 (d,J = 6.3 Hz, 3H, CH(El3),), 3.50 (d,J = 5.6 Hz, 1H, ®), 4.97-5.09 (m,
2H, CHOH & CH(CHs)»), 7.29 (d,J = 8.4 Hz, 2H, ®l.), 7.47 (d,J = 8.4 Hz, 2H, El.,) ppm;
13C-NMR (100 MHz, CDC}): & = 21.4 (CHCHz3),), 21.7 (CHCHSs),), 70.5 CH(CHs),), 72.2
(CHOH), 122.3 Ca), 128.1 CHap, 2C), 131.6 CH,, 2C), 137.5 €y, 172.7 (CC=0) ppm;

OH

16



MS (El, 70 eV):m/z (%) = 275 (15) [M+H, ¥Br], 274 (44) [M', ®Br], 273 (15) [M'+H,
Br], 272 (43) [M, Br], 257 (21), 255 (21), 187 (93), 185 (100), 182) EA (CHN):
calcd. for [G1H13BrOg): C = 48.37%, H = 4.80%, found C = 48.84%, H =88 HPLC: tr
10.37 min (major) 11.37 min (minorj)-heptanda:propanol 90:10, 0.70 mL/min, Daicel

Chiralpak-IA column.

(S)-iso-Propyl-2-(3-fluorophenyl)-2-hydroxyacetate (2m)
o Compound 2m was isolated by flash column chromatography (4:1
0P n-pentane:EO) to yield a colourless solid (32 mg, >99%); Mp34 °C;
m [a]p?* = +84.3 (c=1.0, CHG); 93%ee IR (ATR): v (cm™) = 3434 (s), 2984
(w), 1725 (vs), 1595 (s), 1452 (m), 1383 (m), 120€), 1095 (vs), 916 (s),
822 (m), 753 (s), 683 (s);'H-NMR (400 MHz, CDC)): & = 1.11 (d,J = 6.3 Hz, 3H,
CH(CH3),), 1.28 (d,J = 6.3 Hz, 3H, CH(El3),), 3.54 (d,J = 5.8 Hz, 1H, ®), 5.00-5.11 (m,
2H, CHOH & CH(CHg)y), 6.99 (td,J = 8.3 Hz, 1H, El,), 7.10-7.16 (m, 1H, B,), 7.20 (d,J
= 7.8 Hz, 1H, Gly), 7.30 (tdJ = 7.8/5.8 Hz, 1H, B) ppm;**C-NMR (100 MHz, CDC)): §
= 21.4 (CHCH3)2), 21.7 (CHCHs3),), 70.5 CH(CHa),), 72.2 CHOH), 113.4 (dJ = 22.8 Hz,
CHay), 115.1 (dJ = 21.2 Hz,CH,), 122.0 (dJ = 2.9 Hz,CHg,), 129.9 (dJ = 8.1 Hz,CH,),
140.9 (d,J = 7.2 Hz,Cy), 162.8 (d,J = 246.2 Hz,Cy), 172.7 (GC=0) ppm;**F-NMR (376
MHz, CDCk): § =-112.8 (s, 1F, €) ppm.MS (El, 70 eV):m/z(%) = 213 (30) [M+H], 212
(33) [M7], 195 (10), 171 (16), 125 (100), 97 (39), 95 (1®A (CHN): calcd. for
[C11H13F104]: C = 62.26%, H = 6.17%, found C = 61.81%, H =98/ Chiral GC: tg 20.05
min (major) 22.34 min (minor), 11.6 pspH.ipodex E, 100-10iso-1-120-3-180-20iso0.

F

(S)-iso-Propyl-2-(3-chlorophenyl)-2-hydroxyacetate (2n)

Compound 2n was isolated by flash column chromatography (4:1
> opr N-pentane:BD) to yield a light yellow oil (30 mg, 88%); op** = +74.6
0 (c=1.0, CHCJ); 89%ee IR (ATR): v (cm™) = 3456 (m), 2983 (m), 2937 (w),

c 2326 (w), 2085 (vw), 1728 (vs), 1576 (m), 1473 (1329 (w), 1377 (m),
1274 (s), 1184 (vs), 1101 (vs), 959 (w), 902 ($)3 1s), 689 (s)’H-NMR (400 MHz,
CDCl): & = 1.12 (d,J = 6.3 Hz, 3H, CH(El3),), 1.29 (d,J = 6.3 Hz, 3H, CH(Els),), 3.52
(br. s, 1H, ®), 5.02-5.14 (m, 2H, BOH & CH(CHs),), 7.26-7.34 (m, 3H, B,), 7.44 (s,
1H, CHa) ppm; *C-NMR (100 MHz, CDCJ): § = 21.4 (CHCHSs),), 21.7 (CHCHS3),), 70.6
(CH(CHs)), 72.2 CHOH), 124.6 CHa.), 126.6 CHa), 128.4 CHa), 129.7 CHa), 134.4
(Ca), 140.4 Ca), 172.6 (QC=0) ppm;MS (EI, 70 eV):m/z(%) = 231 (6) [M+H, *Cl], 230
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(10) [M*, 3'Cl], 229 (16) [M+H, *CI], 228 (24) [M, **Cl], 187 (11), 143 (31), 141 (100),
113 (25), 77 (32)EA (CHN): calcd. for [GiH1aCl1O3]: C = 57.78%, H = 5.73%, found C =
58.03%, H = 6.06%HPLC: tg 9.37 min (major) 10.09 min (minorh-heptana:propanol
90:10, 0.70 mL/min, Daicel Chiralpak-IA column.

(S)-iso-Propyl-2-(2-fluorophenyl)-2-hydroxyacetate (20)

o Compound 20 was isolated by flash column chromatography (4:1

ofr n-pentane:BD) to yield a yellow oil (28 mg, 90%)p]p>* = +85.5 (c=1.0,
w CHCly); 95%ee IR (ATR): v (cmi?) = 3461 (m), 2983 (m), 2319 (vw), 2098
(vw), 1729 (vs), 1590 (m), 1489 (s), 1458 (s), 1878, 1228 (vs), 1098 (vs), 951 (m), 903
(w), 822 (m), 759 (vs)*H-NMR (400 MHz, CDC}): & = 1.10 (dJ = 6.3 Hz, 3H, CH(El3),),
1.25 (d,J = 6.3 Hz, 3H, CH(El3),), 3.55 (d,J = 5.5 Hz, 1H, ®), 5.08 (sept.J = 6.3 Hz, 1H,
CH(CHj3)y), 5.32 (d,J = 5.5 Hz, 1H, GIOH), 7.01-7.08 (m, 1H, By), 7.09-7.16 (m, 1H,
CHa), 7.25-7.38 (m, 2H, Ba) ppm; *C-NMR (100 MHz, CDC}): § = 21.3 (CHCHa),),
21.6 (CHCHa)), 67.7 CH(CHs),), 70.4 CHOH), 115.6 (d,J = 21.6 Hz,CHa), 124.2 (dJ =
3.5 Hz,CHgy), 126.0 (dJ = 14.0 Hz,Cy), 128.6 (dJ = 3.8 Hz,CH,), 130.1 (dJ = 8.2 Hz,
CHa), 160.5 (d,J = 248.5 Hz,C,), 172.7 (@=0) ppm;**F-NMR (376 MHz, CDC}): § =
-118.3 (s, 1F, €) ppm.MS (El, 70 eV):m/z (%) = 213 (42) [M+H], 212 (56) [M], 195
(16), 187 (25), 185 (29), 125 (100), 123 (23), 29)( 95 (13), 77 (16), 45 (L1EA (CHN):
calcd. for [G1H13FO5]: C = 62.26%, H = 6.17%, found C = 62.48%, H =164} Chiral GC:
R; = 46.66 min (major) 47.26 min (minor), 11.6 psi BP-Chirasil-dex CB, 60-10iso-1-80-3-
180-30iso0.

(S)-iso-Propyl-2-(2-chlorophenyl)-2-hydroxyacetate (2p)*

o Compound 2p was isolated by flash column chromatography (4:1

ofr n-pentane:BD) to yield a yellow oil (32 mg, 94%);a]p** = +103.8 (c=1.0,
m CHCl,, Lit.: [a]p** = +56.7 §); 83%ee 'H-NMR (400 MHz, CDC}): & =
1.11 (d,J = 6.3 Hz, 3H, CH(El3),), 1.26 (d,J = 6.3 Hz, 3H, CH(El3),), 3.59 (br. s, 1H, 8),
5.08 (sept.J) = 6.3 Hz, 1H, E®(CHs),), 5.50 (s, 1H, EIOH), 7.23-7.28 (m, 2H, B.), 7.34-
7.40 (m, 2H, Gly) ppm; *C-NMR (100 MHz, CDC)): & = 21.4 (CHCHs),), 21.6
(CH(CHs),), 70.4 CH(CHs),), 70.5 CHOH), 127.0 CHa), 128.6 CHa), 129.6 CHa), 129.9
(CHap), 133.6 Ca), 136.3 Ca), 172.7 (G=0) ppm;MS (El, 70 eV):m/z (%) = 231 (3)
[M*+H, *'Cl], 230 (4) [M', 3'Cl], 229 (6) [M'+H, *CI], 228 (9) [M', **CI], 187 (13), 185
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(11), 143 (31), 141 (100), 113 (13), 77 (28PLC: tr 11.76 min (major) 13.80 min (minor),
n-heptana:propanol 97:3, 1.00 mL/min, Daicel Chiralpak-ADiwmn.

(S)-iso-Propyl-2-(3,5-difluorophenyl)-2-hydroxyacetate (29
Compound 2q was isolated by flash column chromatography (4:1
F § oprr  N-pentane:BED) to yield a colourless solid (34 mg, >99%); Mp6& °C;
o [a]p?* = +69.6 (c=1.0, CHG); 88% ee IR (ATR): v (cm™) = 3440 (s),

F 3102 (vw), 2988 (w), 1727 (vs), 1598 (s), 1459 (€981 (m), 1293 (s),
1214 (vs), 1098 (vs), 977 (s), 932 (w), 905 (w§3gs), 815 (s), 723 (w), 684 (WH-NMR
(600 MHz, CDC}): 6 = 1.15 (d,J = 6.3 Hz, 3H, CH(El3)2), 1.30 (d,J = 6.3 Hz, 3H,
CH(CHs),), 3.57 (br. s, 1H, 8), 5.03-5.12 (m, 2H, B(CHs), & CHOH), 6.74 (tJ = 8.8 Hz,
1H, CHa), 6.99 (d,J = 6.1 Hz, 2H, ®.) ppm; *C-NMR (150 MHz, CDCY): & = 21.4
(CH(CHa3),), 21.6 (CHCHS3),), 71.0 CH(CHj3),), 71.7 CHOH), 103.6 (tJ = 25.4 Hz,CH,),
109.3 (ddJ = 21.0/5.5 HzCHa,, 2C), 142.3 (tJ = 8.9 Hz,C,), 162.9 (dJ = 248.9 HzC,),
163.0 (d,J = 248.9 Hz,C,), 172.1 (GC=0) ppm;**F-NMR (564 MHz, CDC}): 6 = -109.3
(s, 2F, &) ppm; MS (El, 70 eV):m/z (%) = 231 (21) [M+H], 230 (8) [M],189 (22), 143
(200), 115 (33), 95 (10EA (CHN): calcd. for [GiH12F05]: C = 57.39%, H = 5.25%, found
C =57.88%, H=5.18%4PLC: tz 8.27 min (major) 9.041 min (minom;heptane&:propanol
90:10, 0.70 mL/min, Daicel Chiralpak-IA column.

(S)-iso-Propyl-2-(naphthalen-1-yl)-2-oxoacetate (2r)
oH Compound 2r was isolated by flash column chromatography (4:1

O 9P n.pentane:BD) to yield a light yellow oil (36 mg, >99%)u],2* = +87.7

O © (c=1.0, CHC}); 90%ee IR (ATR): & (cm) = 3458 (m), 3052 (w), 2980
(m), 2323 (w), 2091 (w), 1925 (vw), 1724 (vs), 1588, 1512 (w), 1458 (w), 1376 (m), 1221
(vs), 1097 (vs), 949 (m), 905 (w), 785 (VEH-NMR (400 MHz, CDCY): § = 0.99 (d,J = 6.3
Hz, 3H, CH(®3)), 1.23 (d,J = 6.3 Hz, 3H, CH(El3),), 3.56 (d,J = 5.1 Hz, 1H, ®1), 5.09
(sept.,J = 6.3 Hz, 1H, E(CHs),), 5.76 (d,J = 5.1 Hz, 1H, GIOH), 7.39-7.56 (m, 4H, B,),
7.80-7.88 (m, 2H, B,), 8.16 (d,J = 8.3 Hz, 1H, E.) ppm;**C-NMR (100 MHz, CDC}):
0 = 21.3 (CHCH3),), 21.6 (CHCH3),), 70.3 CH(CHg),), 71.4 CHOH), 123.8 CH,), 125.2
(CHap), 125.6 CHap), 125.8 CHap), 126.4 CHa), 128.7 CHa), 129.3 CHa), 131.1 Ca),
134.0 Ca), 134.3 Ca), 173.7 (@=0) ppm;MS (El, 70 eV):m/z (%) = 245 (11) [M+H],
244 (57) [M], 228 (16), 227 (100), 157 (LA (CHN): calcd. for [GsH1603]: C = 73.75%,

19



H = 6.60%, found C = 73.53%, H = 6.92%WPLC: tzr 13.35 min (major) 14.79 min (minor),
n-heptana:propanol 90:10, 0.70 mL/min, Daicel Chiralpak-I8lemn.

(S)-iso-Propyl-2-(naphthalen-2-yl)-2-oxoacetate (24§

oH Compound 2s was isolated by flash column chromatography (4:1
OO ~°" n-pentane:BD) to yield a colourless solid (35 mg, 97%); Mp74 °C;

°  [0]?*=+86.2 (c=1.0, CHG): 94%ee H-NMR (400 MHz, CDC}): 5 =

1.08 (d,J = 6.3 Hz, 3H, CH(El3),), 1.28 (d,J = 6.3 Hz, 3H, CH(El3),), 3.61 (d,J = 5.8 Hz,
1H, OH), 5.07 (sept.J = 6.3 Hz, 1H, EGI(CHz),), 5.28 (d,J = 5.8 Hz, 1H, GIOH), 7.41-7.56
(m, 3H, H,), 7.78-7.87 (m, 3H, B.), 7.90 (s, 1H, E.) ppm; **C-NMR (100 MHz,
CDCL): & = 21.4 (CHCH3),), 21.7 (CHCHa),), 70.3 CH(CHs),), 73.0 CHOH), 124.1
(CHap), 125.7 CHay), 126.2 CHap, 2C), 127.7 CHay), 128.1 CHay), 128.3 CHay), 133.2 Ca),
133.2 Ca), 135.9 Ca), 173.2 (G=0) ppm;MS (El, 70 eV):m/z (%) = 245 (12) [M+H],
244 (60) [M], 228 (10), 227 (63), 158 (11), 157 (100), 155)(1@9 (65), 128 (10), 127 (18);
HPLC: tgr 14.61 min (major) 18.06 min (minor);heptane:ethanol 95:5, 0.50 mL/min, Daicel
Chiralpak-AS column.

(S)-iso-Propyl-2-(6-methoxynaphthalen-2-yl)-2-oxoacetate?f)
Compound2t was isolated by flash column chromatography (4:1

: ofr n-pentane:BO) to yield a colourless solid (41 mg, >99%); Mp
Meo 98 °C; [u]p** = +80.2 (c=1.0, CHG); 97%ee IR (ATR): § (cm?) =
3482 (m), 2981 (m), 2322 (vw), 1726 (vs), 1607 12)69 (s), 1383 (s), 1271 (vs), 1206 (vs),
1104 (vs), 1057 (vs), 967 (w), 908 (s), 857 (v4)9 §vs), 756 (m), 685 (M}H-NMR (400
MHz, CDCh): 6 = 1.07 (d,J = 6.3 Hz, 3H, CH(El3),), 1.27 (d,J = 6.3 Hz, 3H, CH(El3),),
3.57 (d,J = 5.8 Hz, 1H, ®l), 3.90 (s, 3H, 08j3), 5.07 (sept.) = 6.3 Hz, 1H, E(CHy),),
5.23 (d,J = 5.8 Hz, 1H, EIOH), 7.09-7.17 (m, 2H, B,), 7.45 (dd,J = 1.7/8.5 Hz, 1H, €.,),
7.71 (d,J = 4.3 Hz, 1H, ©,), 7.73 (d,J = 4.3 Hz, 1H, ®.), 7.80 (s, 1H, E.) ppm;
3C-NMR (100 MHz, CDC}): & = 21.4 (CHCHS3)2), 21.7 (CHCHs),), 55.3 (QCH3), 70.2
(CH(CHg),), 73.0 CHOH), 105.6 CHj), 119.1 CHa), 124.6 CHa), 125.6 CH,), 127.1
(CHa), 128.6 Cap), 129.6 CHay), 133.7 Ca), 134.4 Ca), 157.9 Ca), 173.3 (@=0) ppm;
MS (El, 70 eV):m/z(%) = 275 (11) [M+H], 274 (60) [M], 257 (27), 188 (13), 187 (100),
159 (18), 144 (16)EA (CHN): calcd. for [GeH1804): C = 70.06%, H = 6.61%, found C =
69.67%, H = 6.68%HPLC: R; = 17.03 min (major) 21.91 min (minor);heptane:propanol
90:10, 0.7 mL/min, Daicel Chiralpak-IA column.
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(S)-iso-Propyl-2-hydroxy-2-(thiophen-2-yl)acetate (2u)°
OH Compound 2u was isolated by flash column chromatography (4:1

\S , L OP n-pentane:BD) to yield a yellow oil (29 mg, 97%)p]p** = +58.5 (c=1.0,

© CHCly); 96%ee *H-NMR (600 MHz, CDC}): & = 1.22 (d,J = 6.3 Hz, 3H,
CH(CH3),), 1.31 (d,J = 6.3 Hz, 3H, CH(El3),), 3.51 (br. s, 1H, 8), 5.12 (sept.J = 6.3 Hz,
1H, CH(CHj3),), 5.35 (s, 1H, EIOH), 6.96-7.00 (m, 1H, B,), 7.09 (dJ = 2.8 Hz, 1H, El,),
7.24-7.28 (m, 1H, B.) ppm; *C-NMR (150 MHz, CDCJ): § = 21.4 (CHCHs),), 21.7
(CH(CHs3),), 69.1 CH(CHg),), 70.6 CHOH), 125.1 CHa,), 125.5 CHa), 126.9 CHy), 141.7
(Ca), 172.0 (GC=0) ppm;MS (ESI, pos):m/z (%) = 223 (100) [M+Na], 239 (4) [M+K];
HPLC: tg 7.54 min (minor) 8.06 min (majorn-heptani-propanol 80:20, 0.50 mL/min,
Daicel Chiralpak-IC column.

(S)-iso-Propyl-2-cyclohexyl-2-hydroxyacetate (2v)
on Compound 2v was isolated by flash column chromatography (4:1
0P n.pentane:ED) to yield a colourless solid (29 mg, 97%); Mp & T:; [o]o2*
m = +5.7 (c=1.0, CHG); 70% ee IR (ATR): v (cm?) = 3512 (m), 2980 (m),
2926 (vs), 2855 (s), 2320 (w), 2106 (w), 1913 (vimj24 (vs), 1451 (s), 1376 (m), 1260 (vs),
1219 (vs), 1142 (m), 1104 (vs), 1002 (vw), 976 (803 (m), 823 (w), 708 (w)'H-NMR
(600 MHz, CDC}¥): 6 =1.05 (m, 11H, CH(83), & CHy), 1.43 (dJ = 6.6 Hz, 1H, El), 1.60-
1.82 (m, 5H, Ei,), 2.69 (br. s, 1H, 8), 3.95 (d,J = 3.0 Hz, 1H, GIOH), 5.10 (sept) = 6.3
Hz, 1H, GH(CHs)) ppm; *C-NMR (150 MHz, CDC}): & = 21.8 (CHCHs),), 21.8
(CH(CHs3),), 26.0 CHy), 26.1 CH,), 26.2 CH,), 26.3 CHy), 29.1 CH,), 42.0 CH), 69.4
(CH(CHs),), 74.7 CHOH), 174.4 (@=0) ppm;MS (El, 70 eV):m/z(%) = 201 (4) [M+H],
118 (23), 113 (46), 95 (100), 76 (22), 55 (14); BARMS, ESI): calcd. for [GH2003Na;
M*+Na]: m/z (+) = 223.1305 founan/z (+) = 223.1305Chiral GC: tg 45.97 min (major)
47.04 min (minor), 11.6 psi#CP-Chirasil-dex CB, 60-10iso-1-80-3-180-30iso0.

(S)-iso-Propyl-2-hydroxy-3,3-dimethylbutanoate (2w}?

oH Compound 2w was isolated by flash column chromatography (10:1

rBuA[(dPr n-pentane:BD) to vield a yellow oil (26 mg, >99%)p]p>* = +13.3 (c=1.0,

®  CHCl Lit: [a]o® = -24.4 R); 73.5%ee H-NMR (600 MHz, CDCY): § =
0.97 (s, 9H, C(€l3)s), 1.29 (d,J = 6.3 Hz, 6H, CH(Els),), 2.82 (dJ = 6.2 Hz, 1H, ®l), 3.74
(d, J = 5.1 Hz, 1H, ®OH), 5.12 (sept.J = 6.3 Hz, 1H, EI(CHs),) ppm; **C-NMR (150
MHz, CDCk): & = 21.4 (CHCHa)2), 21.4 (CHCH3)2), 25.8 (CCHa)s, 3C), 35.3 C(CHa)s),
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69.4 CH(CHgy)), 78.3 CHOH), 174.0 (&@=0) ppm;MS (El, 70 eV):m/z (%) = 175 (98)
[M*+H], 133 (55), 118 (67), 117 (11), 87 (75), 76 (1089 (16), 57 (52), 46 (15Chiral
GC: tr 25.06 min (major) 26.17 min (minor), 11.6 psi, KP-Chirasil-dex CB, 60-10iso-1-
80-3-180-30iso0.
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HPLC-Data

46

Bample Info: Laufmittel: n-Heptan/IEF S3l;
Die Probe ist in DCM/LM gelsst
Saule: DATCELTA. M
sauleninfos: {250 x 4.6/mm 10
operator: Analytik Labor AKEN
Injektion Time: 15:02: 41
Injekticn Date: 24 ,08.2012
Instrument Conditicns: At Starct At Step
Temperature in"cs 31.2 3n.5
Fressure in bar: 34.9 4.7
Flow in ml/min: 0.7 0.7
TADT A Sig=290.14 Red=350 100 (BABCETRDA 0) o 1
Al B2 |
H gl =
i | OH
2E0
i OEt
150
100
1 g/l 3% E g
=3 &
= -= ¥ &
o L B | -t A —y
> T 1o { 5 20 % mid
(] # I Ret, Time 1 Width 1 Height ] Area ] Area # (]
tmin) fmnALr) |EnAIF* 5 )
1 1 | e | . |
1 T1 .79 | 0.26| f.65] 0.13|
1 21 5.28] 0.12] 1.93) 0.15]
1 ET 6,78 | 0.15] 2.661 0.29|
[ aj 7.4 0.18] 0.22] 0.03]
| 5] 7.95]| 0.15] 1.251 0.13]
1 Gl a.30] 0.19] 1.261 0.17]
1 71 .03 0.23) 0. 68| 0.11]
| al 10.35] 0.230] 0.47] 5.99| 0.06|
| @ 10,771 0.23| 301.35] 4580.51 | 45,321
1 1@ Tk 0.25] 284.64| 4681. 86| 46,32
| 111 13,69 0.36] 12.79] 320,09 3.17|
| 1z 14.a5]| 0.33] 4.601 101.88| 1.01]
| 13 15.31| 0.29| 4.22]| 80.90| 0.80|
1 14| 15.78| 0.35] .19 217.82| 2.15]
1 1351 19.24] 0.37| 2.65] 18.25| O.1E|
Descrigtion: Laufmitel: n-HeptanfP S:1; Die Probs Ist in EXOH/LM gelbsl
Injection date: 6/3/2013 346:38 FM
Acq Analysis method:  CHIRALPAKIARNPA
Calumm Chiralpak 1A (250 x 4,8) mm, 5, SN: IAGOGE-EC027
Pressure at start 44 bar Start flow:  0.700 miimn Column aven 3 ‘C
Description Lauwmittel: n-HepandP 9-1: Die Probe istin DCMEIOHLM gelést ik
=) OH
Injection date: 1262012 2:06:11 AM a0
Acq. Analysis method:  CHIRALPAKIARNP.M i
s OEt
Colums Chiralpak 14 (250 x 4,8) mm, Sy, SN: IAJOCE-RCO026 i
15
Pressure at start 38 bar Startflow: 0700 mimn  Columnoven: 2080 °C o |
. ® l
g 125
y 104 .
OH - without Mg
— &
=2 2
g [ — -
= OEt I 2 3 T 1 14 6 & 7 W @ @
Name  ARSB85A
RT [min] Type Area Height Width [min]
O 449 BY 245 20,28 14,33 021
o | 508 VB 123 117.08 17.60 0.10
b z g ] 558 88 0.28 z7.11 217 019
2 L | ‘ ::\ £a 656 BY .48 505.52 92,02 014
e T — 1 2 — 887 W 0.28 26,85 200 043
e ( 11 IIPMII:HI o115 17w e XN N 2 2 5 7ATW 088 Bi.78 457 024
7.89 VB 015 1454 1.62 014
s AREEE 020 88 0.33 atds 287 o.18
RT [min] Type Areats Area Height Width [min] SEBE Y, s Sr 848 s
43088 i S 1% 1167 VB 7940 7574.48 44544 025
10.24 BY 052 2833 228 S doa i
11.05 W 8750 4757.70 aret
11.87 VB 584 377 2181
18.58 BV 157 8545 347
1022 VB 403 218.03 B35
Sum 100.00 5437.57
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Description:

Injection date:

Column:

Pressure at start:

Laufmittel: n-Heptan/IP @:1;
Probe ist im LM geldst.

11/26/2013 11:18:38 AM

Acqg. Analysis method: CHIRALPAKIARNP.M

Chiralpak |A (250 x 4,8) mm, Sp, SN: |ADDCE-RCD38

35 bar Start flow: 0.700 ml/min Column oven: 2008 *C

DADT B, Sig=230, 4 Reaf=35610 100

[y}
260 &
oo s o OH
20 T O'Pr
22
200
180 O
160 Me
3w rac
120
100
BO
Ba
40
20 ] % E | L %
a - _ (-3 |I:,—\__|| -
1 ru 3 4 5 8 [ & 9 1M 1 12 13 14 16 1| 17 1 18 20 N @ B M
Tinne: [min]
Name BAS 624 rac
RT [min] Type Area% Area Height Width [min]
4.38 BB 0.31 18.83 281 0.10
.30 BV 0.35 21.21 210 0.18
974 W 48.02 2090 63 271.94 017
10,17 VB 0.4 28.74 238 0.18
11.01 BY 40,60 3041.44 230.40 0.20
1208 VB 0.34 2108 1.48 0.22
Sum 100.00 8131.99

Description:

Injection date:

Celumn:

Laufmittel: n-HeptanfIF 8:1;
Probe ist im LM gelgst.

12/10/2013 1:09:50 PM

Acg. Analysis method: CHIRALPAKIARNP .M

Chiralpak IA (250 x 4.8) mm, Sp, SN: |AQDCE-RCO38

Pressure at start: 35 bar Start flow= 0,700 mi/min Column oven: 20087 *C
w
] OH
1200 = .
1100 I = OIPr
1000
” O
e Me
i% (]
GO0
. |
40K
300
200
& ; ]| £
| it o
@
1 2 ] 4 (i [} i # a 1 1 12 13 14 18 W 7 % 1 20
Tiene: [mir]
Name AR B35 A
RT [min] Typs Areat BArea Height Width [min]
563 BB 0Bl 122,87 17.73 L1 {1]
247 BV 1.05 156.83 14.47 017
292 VB 04,84 14447.82 1263.53 0.18
11.05 BV 1.55 238.60 18.42 D.18
1128 VB 1.75 285.82 2147 0.1e
Sum 1060.00 15233 24
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DADT 5. 5ig=230.16 Re=060, 100 [BASEI2R00 0)
maAU ] ﬁ OH
E - .
175 O’Pr
] ]
150 -
125 'r| (0]
] |
1003 |
] | | Me rac
E |
] f |
50 | |
1 | |
259 = F gl 8
] 3 |% R
0 L7 L_I(_D.__hl.gr__\;.g__‘ —
e et

|

| 1 G.35
| 2 48.48
| 3 i.ls
| 4 B 62
| 5 il
| E 1.98

=
0
£
]
'

'

\

DADT B. 5ig=230,76 Re=360.100 (ARY57OD D)
mal 2 OH
| ™ =
bl | = .
350 R O/Pr
] |
300
250—: ‘ O
200 |
3 Me
150 |
3 f
100 3 |
] |
] o o
50 |; g
] Ilff 1]
03 ——d M e
—T—T—T——7T T T [ T T T T [ T T T T [ T T T T T
] 5 10 15 20 25 min
] -3 ] Height ] % |
mAT
| | | |
| 1 386 18|
| 2 g B3]
| | El 2|
| 2 € 45
Tozal B8E7.88 i909.0

51



Description:

Injection date:

Laufmitiel: n-Heptan/1P® 8:1;
Probe ist im LM gelgst.

112620123 11:44:48 AM

Acg. Analysis method:

Column:

CHIRALPAKIARNP M

Chiralpak |A {250 x 4,8} mm, Sp

. SN: IADDCE-RCD36

Pressure at start: 35 bar Start flow: D700 mi/min Column oven: 2988 °C
i
'.:
I OH
E .
g O'Pr
2
3 ™ Me
s rac
1440
120
0oa
B
=]
4 = o o
20 23 < {Eg} | =
+ o o o -
q :
1 é 3 4 B [ T ] ] 10 i 12 13 14 15 1] ird 1:& 19 20
Time [min]
Hame BAS 633 rac
RT [min] Typs Area% Area Height Width [min]
4.38 BB 0,28 1760 281 010
4.84 BB 07 11.84 210 0.o8
8.7 BB 0.24 18.70 1.82 0.14
9.12 BB 48.88 334000 32283 o.18
@74 BY 0:18 12,14 1.25 .15
10,02 W 0.38 28.75 248 o017
1046 W 48.85 3348.02 270.55 [
1125 VB 0.83 58.62 274 0.2e
Sum 100.00 B8830.56
Description: Laufmittel: n-Heaptan/lP 9:1;
Probe ist im LM gelost.
Injection date: 121072013 1:30:58 PM
Acqg. Analysis method: CHIRALPAKIARNP.M
Column: Chiralpak |A (250 x 4 8) mm, Sp, SN: [A00CE-RC035
Pressure at start: 35  bar Start flow: 0.700 mlfmin Column oven: 2998 °C
1100 DADT B, Sig=230 4 Rel=380 100 a:
1060
1000 o QH
260 = .
00 R /
e O'Pr
800
750
)
o O
800 Me
% 560
500
450
40
350
300
250
200
150
100 LE2F Z
5 =o€ &
a
1 2 3 4 b L3 ! L] a LU | 12 13 L W 18 19 2
Time [min]
Name ARE58
RT [min] Type Area% Area Height Width [min]
9.33 BV 95.43 10794.08 1000.96 0.17
293 WV 0.0 0.8z 8.72 0.20
1031 W 1.23 138.82 10.40 0.z
10.74 VB 1.55 175.34 13.69 0.20
1228 BB 0.94 105.81 8.50 0.25
Sum 1000 00 11304 75




Instrument
=

lemparatck

DADY B, Sig=230.18 Ref=360.100 (BASWS25ROD.D)

3 OH

]

2

=1
=]

O'Pr

2

e
(=]

e
=]

|1 MeO
| I rac

]
=

(=]
=1

=]

!
] st 324
1L,
11

i o

|.

!

|

|

=]
=
=}
1=}
1%}
=)
El
]

| Erez & |
| | |
| I a7 47 d.18]
| 2 a7 89 45 54|
| 3 B8] 41 0.3
| 2 E9] 15 0.5%l
| 5 35| I 82 45_37|
Total 304373 Lgg.00
Sample Info
250x4,6)mm
BB
EES
I
= =
Pressure in bar:
Flow in ml/min:
DADM B, Sig=230.16 Re™=360.100 (AR'ASEC0.C)
mal [
5 ‘ OH
175 H i OH
5 O'Pr H .
180 ‘ 350 A O'Pr
135—: o 30
] ‘ MeO e}
100 | 2 ‘ MeO
i | 2 1 mmol scale
1 | 150 |
603 | |
3 | m |
] | -
%3 ‘ '. ﬂ 50 2 || &
] \ o L o
03 - i . ol Y VT T
— T L o e LA S oy e S sy
0 8 ] 15 min ] i 10 15 20 25
I % | id
| | - 1]_I
T3 3911 | iog el
: Lg%l | s 1.52|
Toral 35503.31 1 Tota 8788 6]




DADT C, 5ig=214,8 Re=350, 100 (BASGAR00 O]
:m\U_: E
[y o
] 4 3 OH
100 | i i
] I O'Pr
a0 ] | ‘l
] | | O
80 | | OMe
E |
. ' | I rac
4D—_ | II
1 |
] l ‘ I|
20 \ |
: g A
D—- ||_Dr_~._'_ R | "\._'_nl I\\_r -
R - e P i ~a
| : Ersa %
I
I 1
I 2
i 3

W
[EE =

can/Et0E 9:-1;
im LM gelidst

{250x=4,6)mm
r AKEN

DADT C, Sig=214,8 Ref=380,100 {ARBG000_D)
:nAU_: ﬁl QH
1 E‘fl H .
1 > !
600 ‘ O'Pr
500 | 0
4004 OMe
] !
300 |
] |
200 |
] II
100+ 2
] | I| &
] | &
4 5 7
u_ - h———y — —_—
-—T—7"—————7———T—T—7———
i} 5 10 15 20 a5 man|
- Widch | Height | Erza % |
mAT
| |
1 58.15]
2 1.85|
Total 22014.41 100




Description: Laufmitiel: n-Heptan/IP 9:1;
Probe ist im LM gelgst.

Injection date: 11/25/2013 11:47:58 AM
Acg. Analysis method: CHIRALPAKIARNP.M

Colummn: Chiralpak 14 (250 x 4 8} mm, Sp, SN: |1ADOCE-RCO36
Pressure at start: 35 bar Start flow: 0.700  mlfmin Column owen- i
T80 DAL B, BO=Zan A R
150 ;§
140 i OH
13
120 3
He O'Pr
100
]
2 @ O
E
70 F
=]
s rac
&
b
E I
= g - 5
14 2 2= B = =
p e j J E e
F 2336678 § N 21345 HI7BWDN2HMBHHTHDHN0NT2H 5 %7800
Tume [min]
Hame BAS 629 rac
RT [min] Type Areath Area Height Width [min]
438 BB 0.73 2478 3.51 [15]1]
6.16 BV 022 7.ar 1.0 011
B.53 Vv 213 T1.88 B.06 n.12
7.00 BV 0.26 8.2 1.02 0.13
042 BV 45.80 1672.07 14715 0.18
10.07 MF 4886 1581.52 137.87 [ ]]
10.33 FM 143 50.01 3.42 024
13.14 BB 0.83 31.42 1.59 0.z2g9
1555 BB 0.78 268.23 1.26 o3z
Sum 100.00 3375.18
Description: Laufmittel: n-Heptan/IF 9:1;
Probe ist im LM geldst.
Injection date: 12102013 1:52:08 FM
Acqg. Analysis method: CHIRALPAKIARNP.M
Column: Chiralpak 1A {250 x 4,8} mm, Sy, SN: |A00CE-RCO38
Pressure at start: 35 bar Start flow: 0.700 mlfmin Column oven: 3002 °C
DADT B, Sig=230 4 Reaf=560 100
o
200 2
260 2
- OH
220 ] q
R /
200 O'Pr
180
160 O
2
120 F
100
=
B0
40 @
= e 58
= =2

1 2 E] 4 ] L3 [ 8 ] 10 1 12 13 14 16 16 i 18 19 20

Time [min]
Hame AR BET A
RT [min] Type Area% Area Height Width [min]
405 BB 0.25 7.80 1.81 007
440 BV 1.02 30.80 449 [iR]1]
8.58 BV 2642 288545 262.83 07
1027 v 1.38 41.33 208 021
10.58 vB 0.a2 2761 1.46 028
Sum 100.00 2002.50
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ktion T
E:

Inssrume:

ssure

Emperaturs

nt. Conditions:

in"C:

in bazr:

mALl_

150

1004

DA A

OH
O'Pr

rac

[
tad

iy

s

e 6d P i

Width

-]

o

[ER=R1

ur e

=

Instrum

Co

nditions:

OH
- O'Pr
1 O
100 | Cl
B0 |
60 |
20 ‘ | &
] | u ;
o e u b e
é‘ 1I|] ‘:I.S 2‘1') mn|
| o | RBet. Time | Width | | Ersa %
{min)
| | | |
| L 0 1e7.88]| -5 87.45
| 2] o 3.751 . 2.55
Total 2775.85

56




Description: Laufmittel: n-Heptan/IP 8:1;

Probe ist im LM gelgst.

Injection date: 11/25/2013 12:22:07 PM
Acq. Analysis method: CHIRALPAKIARNP M

Column: Chiralpak |A {250 x 4,8} mm, S5y, SN: |IADDCE-RCO38

Pressure at start: 35  bar Start flow:  0.700 mlfmin Column oven: 29.00

*C

200
176
160
126
100

]
50
25

a

Hame

475+ DADTE, Sig=210 4 Ref=550 100
450
425
400
aTs
350
325
300
275

250
% 225

10124
11,159

Br

OH
O'Pr

rac

1 2 3 4 6 6 7 8 9 10 11 42 13 14 95 16 97 18 19 20 ¥ 2 23 24 26 XN 27 4 B W

Time [mini]

BAS 631 rac
RT [min] Type Area Area Height Width [min]
438 BB o221 21.75 340 [V [1]
10,13 W 48.83 5108.48 43482 o.18
11.16 VB 40,96 §122.32 393.85 0.20
Sum 100.00 1025255

Pressui

Description: Laufmittel: n-Heptan/IP 9:1;

Probe ist im LM geldst.

Infection date: 12102013 2:13:14 PM
Acg. Analysis method: CHIRALPAKIARNP.M

Column: Chiralpak |A (250 x 4 8) mm, Sp, SN: [ADCE-RCO38

re at start: 35 bar Start flow: 0.700 mifmin Column oven: 30

*c

m
)
=

B, Say=0a0, & Fel=60 100

10267

Br

Name

-nllo
T

O'Pr

Time [min]

AR BE3
RT [min] Typs Areal Area Height Width [min]
1027 vV o569 2866877 2408.57 .18
11.37T VB 431 1282 24 g3.88 o022
Sum 100.00 20861.01
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Diata File:
Operator:
Injection Method:
Foun Tome (mun):

Instrument (Ing}:

Temp.-Pregr.: 100-10i50-1-120-3-180-201=0

d'bas cluraltbas 635 rme.mm
Anabyhies lab

crstariodie’ 1 040-1(hso-1-120-3-180-20ws

§9.928
Odis

11,6 PSI H2

Channel-

Faun Moda:

Pezk Measurement:
Caleulation Type:

Middle = FID RESULTS
Amnaly=z
Pezk Area

Percent

16122013 12:02:52

Channel Front: CP-Chirasil-dex CB 25 m x 025 mm ID
Channel Middel: Livodex E 25 m x 0.25 pun ID
OH
O'Pr
mVolts § g
T8
. O
3] F rac
:c._
10—
&
——1 . l ]
= T T T T T T 1
Peak No Peak Name Ret Time Rezult () Peak Area Sep. Peak Heighr  Wideh L2
{min}) (counts) Code {counts) (zec)
1 20.06 4943 387553 BB 45176 788
2 2181 018 1509 BB 192 0.00
3 2224 4992 391373 BB 41592 548
4 2572 024 1803 BB 207 8.60
3 47 91 071 1679 B 247 £ B
Totals 99.99 784017 87419
Diata Fila: diodietar 664001 11m Channel: Middle = FID RESULTS
Operator- Analyhies lab Fun Mode: Analyus
Imection Method: c\stariodis’ 100-10150-1-120-3-180-201= Pezk Mezswement: Pezk Area
Fun Time (min): 69923 Caleulation Type:  Percent
Instrument {Inj): Odia 10.12.2013 14:49:16
Temp.-Progr.: 100-10i50-1-120-3-180-2010 11,6 PSI H2
Chamnel Front: CP-Chirazil-dex CB 23 m=x 025 mm ID
Channel Middel: Linodex E25m x 025 mm ID
OH
— . B i
mVols :? O Pr
15.0— T
125 0]
10.0—
B F
5.0
25 g
e " —=T
16 T T T T T T 1
Peak No Peak Name Ret Tims Rezult () Peak Area Sep. Pealk Height  Wideh L2
(mmin) (conntz) Code {counts) {zec)
1 20.05 96.70 140397 BB 15038 823
r 3734 330 4794 PR 479 R 87
Total: 100.00 145191 15517
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Description: Laufmittel: n-Heptanf1P 9:1;
Probe ist im LM gelgst.

Injection date: 11/26/2013 12:27:00 PM
Acq. Analysis method: CHIRALPAKIARNP. M

Column: Chiralpak 1A (250 x 4.8) mm, Sy, SN: |ADDCE-RCO38
Pressure at start: 35  bar Start flow=  0.700 mlimin Column oven: 3001 *C
Ty o M e o e T T
260 E‘ o
g OH
260 @
24 O'Pr
23
200
180 (@)
2 160 [
E 14
120 Cl rac
100
Bd
B0
40 o
= g Sd &
Q
1 2 E 4 (i [} 7 a a 1 1 12 13 4 16 1] i 14 R
Tiene: [mir]
Name BAS 837 rac
RT [min] Type Areat BArea Height Width [min]
438 BB 0.3z 18.74 2.B5 0.0
872 BV 0.80 35.83 aTe 014
.81 W 0.45 2846 3487 0.11
21 v 48.43 287424 273.37 018
B.BE VW 45,53 283811 26522 018
10.860 VB n.68 40.08 30 0.20
Sum 100.00 5834 26
Description: Laufmittel: n-Heaptan/lP 9:1;
Probe ist im LM gelost.
Injection date: 12112013 4:12:03 PM
Acqg. Analysis method: CHIRALPAKIARNP M
Column: Chiralpak |A (250 x 4 ,8) mm, Sy, SM: IADDCE-RCD38
Pressure at start: 35 bar Start flow: 0.700 ml/imin Column oven: o
DADCT B, Sip=230, 4 Ref=350 T00 =
220 5
i
200 QH
= e O'Pr
160
140 O
% 120
100 CI
8
(]
40 -4
2
w =
el = 2 52 @
3 = ] =
. R J =

L5
o
e
-
=
=

B 9 10 1 12 13 14 15 16 17 18 19 X 0N 2 23 24 26 M o M H ¥

Time [mir]
Name AR 665
RT [min] Type Area% Area Height Width [min]
441 BB 1.7 28.83 428 0.10
.20 BB 0.7 4.15 0.68 0.10
9.37 BV @1.22 2243.20 208.28 017
0.96 MF 1.73 42.52 411 0.17
10.08 FM 5H 130,70 10.14 0.1
11.53 BB 0.39 .64 0.70 o
Sum 100.00 245010
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Data File: d:'bas chiral'bas 636 recun Channel:

Cperator: Amnalyties lab Run Mode: Amnalymis
Injection Method: cstariedie'60-10so-1-80-3-180-0die m Peak Measurement: Pezk Area
Foun Time (pun): 93,235 Calculztion Type: Percent
Instrument {Inj): Odis

Temp.-Progr.: 60-10m0-1-80-3-180-301=0 11,6 PSI H2
Charnel Front: CP-Chiasil-dex CB 23 m x 025 mm ID
Charnel Middel: Linodex E25 m x 025 mm ID

Front =FID RESULTS

28.11.2013 13:41:03

OH
— " i
Vol | % O Pr
15—
125 E 0]
100— rac
75—
S—
35— E
o B —
s [,
) T T T T T T T 1
Peak No Peak Name Ret Time Rezult () Peak Area Sep. Peak Height  Width L2
{min) (counts) Code {counts) {zec)
1 46.49 4885 1572068 BV 161417 937
2 46.93 49.37 1588698 VB 124647 12.81
3 47 69 023 7411 TS 1489 0.00
4 48.32 056 17934 BV 3988 4.10
5 55.79 0352 16839 BV 5403 293
f 59 Gd 048 15795 R A877 300
Tatalz Tt 1118248 ANTTRE
Diatz Fila: dodielar 666 un Channel: Fromt=FID RESULTS
Operator: Analyties 1ab Run Mode: Analyms
Imjection Method: ostariodiel0-10s0-1-80-3-180-0die m Pezk Meazurement: Peak Avez
Fun Time {min: 03235 Caleulafion Type:  Percent
Instrument {Inj): Odia 11.12.2013 11:28:05
Temp.-Progr.: 60-10150-1-80-3-180-301s0 11,6 PRI H2
Charnel Front: CP-ChirasildexCB 2 i m x 025 mm ID
Charnel Middel: Linodex E 25 m x 0.25 mum ID
OH
- O'Pr
— L
mVolts | '.';
@)
00— F
75—
:"D_
35—
28
—H e
-1z T T T T T T T ™1
Peak No Peak Name Bet Time Reznlt () Peak Area Sep. Peak Height  Widih 1/2
{min) {eoumis) Code {counts) {zec)
1 46.66 94.27 1088732 BB 122940 8.62
2 47.26 228 26279 BV 4139 6.09
3 47.51 1.09 12643 VB 2340 4.67
4 47.76 046 5332 BB 1387 3.60
5 53.75 1.08 12451 BB 3516 333
i1 55 81 82 9518 BH JIET 70
Totals Tad.00 1154957 137209
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DADT C, Sig=214 8 Ref=320,100 (BASW3ERAD O

mall 7 & OH
=TS
cal 2 .
175 I OIPr
150 ‘

Cl

=
=]
IFEENE FNENE RN NENNE SRR AN N

“ rac
75 | |
|1
50 g - [ |
< 211 ||e
25 @ @ 9|| | &
?‘I 3 Inr! ||||1D'
] L
_ g_m_,uT\!_'\i_\.ux_q e
e T T T — i —
0 10 20 20 40 min|

DAD1 C, 5ig=214,8 Rer=360, 100 (ARGATAD.D)
mAL 4 Ei OH
EDD—: ‘ ~ O’Pr
250
200 ‘ Cl
150 ||
100 II
1 | 2
503 : 2£8 | -
] -' Hog L
L A =rE S == S
—
0 5 10 15 20 25 min|
] £ Erez % 1
I
| 1
I 2
| 3
| |
| z
I 3
Total




Description: Laufmitiel: n-Heptan/IP 9:1;
Probe ist im LM gelgst.

Infection date: 11/28/2013 1:08:18 PM
Acq. Analysis method: CHIRALPAKIARNP M

Column: Chiralpak A (250 x 4.8) mm, Sy, SN: |ADDCE-RCO38
Pressure at start: 35 bar Start flow: 0.700 ml/min Column oven 2004 °C
DADT B, S =2d0 % e —n, 100 o
7h -
> - OH
&5 q
. F O'Pr
&5
L]
45 O
% 4
35
L F rac
25
20
13
0 ) o k1 = 3
s 2% Bk B § 3
0 s FIEE =
2 & & & & F 4 4 W ow 2w 4 i . 7 b 1w g
Time [min]
Name BAS 639 rac
RT [min] Type Areats Area Height Width [min]
438 BB 1.26 18.73 2.80 010
562 VB 1.49 2202 3.22 0.10
625 BB 1.60 2378 2.84 0.13
7.83 BB 0.2g 4.37 0.54 0.13
217 BB 44.83 084.37 7ot 0.14
g0 BvY 44085 868.17 66.54 0.15
822 VB 234 3487 2487 L
o688 BB 0.:33 482 0.3z 0.24
12.04 BB 0.37 5.47 0.35 0.23
14.24 BB 2.53 3781 1.80 0.31
Sum 100 00 1421 60
Description: Laufmittel: n-Heptan/IF 9:1;
Probe ist im LM geldst.
Injection date: 1211172013 4:43:10 PM
Acqg. Analysis method: CHIRALPAKIARNP.M
Column: Chiralpak 1A (250 x 4, 6) mm, Sp, SN: |ADDCE-RCO38
Pressure at start: 35 bar Start flow: 0.700 ml/min Column oven: 2000 °*C
595 DADT B, Eig=230 4 Ref=350 100 %
500
ATH " C=)H
450 IS5 i
A2E 2
pe F O'Pr
B3
360
25
e O
% 273
250
223
200 F
176
160
125
100
75 T a
= g 2%
i o
a 3 -.J_Ltllﬁ

1 2 3 4 6 &6 ¥ 8 @ 10 11 92 13 14 15 16 17 18 19 20 0¥ 2 B M N M B NN

Time [min]
Hame AR BES
RT [min] Type Area¥% Area Height Width [min]
4.40 BB 0.58 28.51 4.34 0.10
227 BB 0.4 4601.01 428.02 0.15
o.04 BY 573 291.28 28.55 0.16
243 WV 3.20 162.52 13.13 0.1
Sum 100.00 5084.32
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Description: Laufmittel: n-Heptan/IP 8:1;
Probe ist im LM geldst.

Injection date: 11/25/2013 10:35:41 AM
Acq. Analysis method: CHIRALPAKIARMNP M

Column: Chiralpak |A (250 x 4,6) mm, Sy, SN: [A00CE-RCO36

Pressure at start: 35 bar Start flow: 0.700 mlfmin Column oven: 3002 °C

1600 DADT B, Sig=230 4 Fef=550 100
1500
14061

OH
1300 .
1200 O'Pr

1100

12848
1425

700 rac

5,957

- ha
= B8
10.737
12,256
:1

\__

1 2 3 4 &6 6 7 8 & 0 11 42 13 14 15 16 17 18 9 M o3 2 o2 M 2 M 2 2B XN 0
Time [min]

Name BAS 626 rac
RT [min] Type Area% Area Height Width [min]
10.80 BB 0.13 B0.47 6.00 o.zo
1227 BV 049 288.85 13.14 031
1285 Vv 47.08 28540.08 1468.74 0.31
1428 WV 48.88 28882.28 1363.21 0.33
1558 VB 453 278137 130,84 031
Sum 100.00 61572.82

Description: Laufmittel: n-Haptan/IP 2:1;
Probe ist im LM gelast.

Injection date: 12M 172013 5:14:16 PM
Acqg. Analysis method: CHIRALPAKIARNP M

Column: Chiralpak 1A {250 x 4,6) mm, 5y, SN: IADDCE-RCO38

Pressure at start: 35  bar Start flow: 0.700 mlfmin Column oven: o C

24004 DADT B, Sig=230, 4 Ref=550 100

13.347

2200

—

2000

1800

1600

1400

400

200

tﬂ? 27

1 2 3 4 6 & 7 B 9 10 1 92 13 14 15 16 17 18 1@ M o2 2 23 M 2 M M B N

Time [min]
Name AR 669
RT [min] Type Area%% Area Height Width [min]
12.58 BV o.ga 508.74 3.7 0.25
1235 W 92.53 47443.38 2180.29 0.24
1478 MF 4497 2546.36 12528 0.34
15.00 FM 1.00 51273 3341 0.28
16.03 VB 048 233.57 2.13 0.37
Sum 100,00 51244 76
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Jmm 10p

DADT A, Sig=230.14 Rer=000, 100 [BASEZTAGD)
mAL ]
200 ﬁr| & OH
1 i :
] " O'Pr
250 ‘ 'l
200 || 0]
] | ||
3 rac
ol
50 = ‘ I | |
] o |
] L. [ bl
] - | | I\.
o s ) I '
1 T T
10 20 30 min)
| -3 | Width | Area %
| ] |
| 1] EEY
| 21 0.471
| 3 0.59|
Tozal 15716.74 100. 00

Analycil Labor

DADT A 5ig=230.74 ReF=360.100 (AR'GTOAS I
maALl Er QH
] . OPr
BDD—- |
] O
600+ |
400 ‘ |
2I]I]—- | | g
] ¥ L 8
o4 AR . TR . T
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Description: Laufmitiel: n-Heaptan/P 9:1;
Probe ist im LM gelost.

Injection date: 11262013 11:06:49 AM
|Acqg. Analysis method: CHIRALPAKIARNP.M

Column: Chiralpak |A (250 x 4, 8) mm, Sy, SM: IADDCE-RCO36

Pressure at start: 35 bar Start flow: 0.700 mlfmin Column oven: a0 =

DADT B, Sig=230, 4 Feaf=7610 100

2400

O'Pr
2000
1800 O
MeO

rac

16.4660

OH

20859

&
@

23167

12 3 4 6 8 7 8 9 10112131418 1617 181920 1 22 73024 26 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40

Time [min]
Mame BAS 628 rac
RT [min] Type Area% Area Height Width [min]
16.50 BV 47.38 51413.78 242435 0.33
19.24 VW 2.38 2558.00 20.TE 0.39
2096 VW 4778 51852.66 1947.73 041
2210 VB 248 26580.96 85.57 D.48
Sum 100.00 108514.41
Description: Laufmitiel: n-Heptan/IP 2:1;
Probe ist im LM gelgst.
Infection date: 12M11/2013 5:45:22 PM
Acg. Analysis method: CHIRALPAKIARNP.M
Celumn: Chiralpak 1A (250 x 4 8) mm, Sp, SN: |IAQDCE-RCO038
Pressure at start: 35 bar Start flow: 0.700 mlfmin Column oven: 29.67 *C
DA DART B S =210, 4 Haf =360 110 o
2400 OH =
22 )
e : O'Pr
1300
1605 O
3 M MeO
E 12m
1000
80d
800
A0} =
3 z i
5 Ln &

72 & 4 6 & 7 & & 0 11 12 12 14 15 16 17 18 190 20 21 22 23 24 26 26 21 28 2 30

Time [min]
Name AR BT
RT [min] Type Area% Area Height Width [min]
17.03 BY 22.81 528563.83 2404.12 024
18.86 Vv B.5T 3173.38 117.02 o4
21891 VB 1.55 B21.68 30.40 044
2427 BB 0.o7 41.34 1.43 D48
Sum 100 00 FRQAN 04
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Description: Laufmittel: n-Heptan/IP 8:2; Die Probe ist in DCM/EOH/LM gelost.

Injection date: 12/2/2013 8:59:50 AM
Acq. Analysis method: CHIRALPAKICT-GLNP M

Column: Chiralpak IC, (150 x 4,6) mm, 5y. SM: ICO0CD-QF015
Pressure at start: 20 bar Start flow:  0.500 mlfmin Column oven: 2908 °C
DADTE, Sig=230 4 Ref=560 100 o
1200 :‘?‘g OH
1100 = .
oo S O'Pr
a00 \ I
a0 O
2 ™ rac
Le)
500
4]
300
200
- A | 1
a - —
1 2 3 4 6 6 7 & 9 10 11 12 13 14 15 6 17 18 19 0 3 22 23 M 2 2
Time [min]
Name BAS 640 rac
RT [min] Type Area Area Height Width [min]
366 BV 058 136.03 2562 0.o8
381 VB 050 121.37 11.48 015
6.08 BB 0.30 7221 .78 0.12
730 FM 028 61.85 B.41 018
TH6 FM 48.95 11825.38 1187.53 017
2.08 MF 48.01 11840.01 1088.50 0.18
242 FM 042 101.89 a.81 018
Sum 100.00 24158 54
Description: Laufmittel: n-Heptan/IP 8:2; Die Probe ist in DCM/ETOH/LM gelost.
Infection date: 121212013 10:32:04 AM
Acg. Analysis method: CHIRALPAKIC1-BLNP.M
Column: Chiralpak |C, (150 x 4,8) mm, Sy, SN: ICODCD-QFO15
Pressure at stari: 18  bar Start flow: 0.500 miimin Column oven: 29.00 *C
800 DADTH = | A e 4] g
e @ OH
2400 H .
20 S~ _OPr
2]
1800
\ |
1600 O
% 1400
1200
1000
80d
)
A
20 E E? L
a 2 A
i i 4 3 & & ¥ 8 4 1w 11 A2 13 44 15 1w 7 18 fa
Time [min]
Name AR 672
RT [min] Type Areath Area Height Width [min]
393 BB 0.27 8086 T.84 0.18
7.54 BV 204 61027 5048 0.18
B.08 wv o7.89 2820537 2622 52 0.7
Sum 100.00 25096,60
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Data File: d-'\bas chiralibas 642 rac mm Channel- Middle = FID RESTLTS
Operator: Analyties lab Fun Mode: Analvas
Injection Method: o stariodia'60-1thse-1-80-3-180-0die:m Peak Measurement: Pezk Area
Fun Tume (mam): 93235 Calenlation Type:  Percent
Instrument (In): Odie 28.11.2013 12:02:36
Temp.-Progr.: 60-101s0-1-80-3-180-30150 11,6 PSIH2
Charnel Front: CP-Chirazil-dex CB 25 m x 0,25 mm ID
Charnel Middel: Livodex E 25 m x 0.25 pun ID
OH
- i
mVolts j O Pr
100—|
0]
75—
rac
ﬂ_
'!5_
- 2
f [
ot e et
-lo T T T T T T T T 1
Peak No Peak Name Eet Time Rezult () Peak Area Sep. Peak Height  Wideh L2
(min) (counts) Code {coumts) {zec)
1 39.86 48.39 585096 BV 98323 542
2 40.18 4926 505647 VB 102468 519
3 7977 735 IRASD BR 1526 17 42
Taotal 106,00 1209153 262317
Diatz Fila: d-\odig'ar 673 run Channel: Fromt=FID RESULTS
Operator: Analyties lab Run Mode: Analyms
Imjection Method: o\starodielfil-10130-1-80-3-180-0dre m Pezk Meazuwrement: Peak Avez
Fun Time {min}- Caleulation Type:  Percent
Instrument {Inj): 12.12.2013 11:39:19
Temp.-Progr.: 60-101s0-1-80-3-180-301s0 11,6 PSIH2
Charnel Front: CP-Chirasil-dex CB 25 m x (.25 mm ID
Charnel Middel: Linodex E 25 m x 0.25 mm ID
OH
— . : O'Pr
Vol 3’
70— ¥
o] O
S0
_1,\"“._
20— [ =3
10—
—Hv I —
2 T T T T T T T T 1
Peak No Peak Name Fet Time Rezult () Peak Area Sep. Peak Height  Widih 112
(min} {counts) Code {counts) {zec)
1 45.97 83.32 510932 BB 72835 6.38
2 46.54 202 12402 BB 3382 3.36
3 A7 04 146 RORA0 BR 21006 4 [0
Totals 99.99 613194 97123
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Diatz File: d'bas chiral'bas 641 rzcaun Channel: Front=FID RESULTS
Operator Analyiies Izb Run Mode: Analyms
Injection Method: clstariodie’b0-10zo-1-80-3-180-0die m Pezk Meaasurement: Pezk Avez
Fun Time {mim): 67,593 Caleulztion Type:  Percent
Instrument (In): Odie 16.12.2013 12:07:30
Temp:-Progr.: 60-10150-1-80-3-180-3010 11,6 PSIH2
Charnel Front CP-Chirasil dex CB 25 m x 025 mm ID
Charnel Middel: Linodex E25 m x 0.25 mm ID
OH
_ i
mVolts | tBu O Pr
il ol
] . rac
30— =
b
I
20 |
|| |
10— ’ -
g |22 : e
D_JL..L_._ ] L& 4 r A
-5 T T T T T T 1
Peak No Peak Name Eet Time Resuli () Peak Area Sep. Peak Height  Widih 1/2
{mmim) (conmts) Cede {counts) {zec)
1 1442 1.60 30931 BB 3558 2
2 24.02 45.48 937861 BV 36756 2578
3 24.50 48.34 935242 VB 26438 3537
4 26.99 033 6428 BB 650 891
5 28.75 033 6465 BB 691 8.70
] 3541 045 8783 BV 1767 4.80
7 38 51 048 8979 R 170G A AT
Totals 99.99 1934640 T1569
Diata Fila: d\odietar 674001 1um Channel- Front=FID RESULTS
Operator: Analyties lab Fun Mode: Amnaly=is
Injection Method: o hotariodia'60-1 01s0-1-80-3-180-0dse m Pezk Meazurement: Peak Arez
Fun Time {numn): 93235 Calenlafion Type:  Percent
Instrument {Tnj): Odie 16.12.2013 12:08:35
Temp.-Progr.: 60-10150-1-80-3-180-301wo 11,6 PSI H2
(Charnel Front: CP-Chirasildex CB 25 m x 0,25 mm ID
(Charnel Middel: Linodex E 25 m 2 0.25 mm [D
OH
= ] ~ O'Pr
miVolts g Bu/\”/
15— O
10—
= 3
= A
r | =
—H\- J_ 1 — ﬁ. __-—’/
g 3
= T T T T T T T T ™1
Peak No Peak Name Fet Time Rezult () Peak Area Sep. Peak Height  Width L2
{min} {counts) Code {counts) {zec)
1 751 7.58 30342 BE 6903 410
2 1480 0.69 2754 BB 333 7:25
3 25.06 79.49 318040 BV 17959 17.03
4 1T 1224 48057 R AfRE I FF
Tatals Tanan ANNNRR 1e3m
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