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General Information

All reactions were carried out under a nitrogen atmosphere in flame-dried glassware with
magnetic stirring. THF and CH,Cl, were purified by passage through a bed of activated
adumina® Reagents were purified prior to use unless otherwise stated following the
guidelines of Perrin and Armarego.? Purification of reaction products was carried out by
flash chromatography using EM Reagent silica gel 60 (230-400 mesh). Analytical thin
layer chromatography was performed on EM Reagent 0.25 mm silica gel 60-F plates.
Visualization was accomplished with UV light and ceric ammonium nitrate stain or
potassium permangenate stain followed by heating. Infrared spectra were recorded on a
Perkin Elmer 1600 series FT-IR spectrometer. 'H-NMR spectra were recorded on a
Varian Inova 500 (500 MHZz) spectrometer and are reported in ppm using solvent as an
internal standard (CDCls at 7.26 ppm). Data are reported as (ap = apparent, s=singlet, d
= doublet, t = triplet, g = quartet, m = multiplet, b = broad; coupling constant(s) in Hz;
integration. Proton-decoupled *C-NMR spectra were recorded on a Varian Inova 500
(125 MHZz) spectrometer and are reported in ppm using solvent as an internal standard
(CDCl;s at 77.0 ppm). Mass spectra data were obtained on a Varian 1200 Quadrupole
Mass Spectrometer and Micromass Quadro |1 Spectrometer.

Acylsilanes were prepared using the procedure developed in our laboratory.®> The
(salen)Cr(111)-SbFs 2 was prepared according to the procedure by Rawal.*

General ProcedureA for Synthesis of a-Hydroxypropar gylsilanes

To aflame-dried round bottom flask containing a magnetic stirring bar was added alkyne
(2 equiv) and CH.CI, followed by ZnMe, (2M solution in toluene, 2 equiv). After
stirring for 30 minutes, diimine ligand 21 (0.05 equiv) was added. The suspension was
stirred vigorously for 30 minutes and acylsilane (1 equiv, dissolved in CH.Cl,) was
added. Upon consumption of the acylsilane as determined by thin layer chromatography
(20% ethyl acetate/hexanes), the mixture was quenched with saturated aqueous NH4Cl,
diluted with ethyl acetate, and filtered through Celite. The solution was then poured into
a separatory funnel, and the layers were separated. The organic layer was washed with
water (20 mL) and brine (20 mL), dried over anhydrous Na&SO,, filtered and
concentrated to provide the unpurified propargylsilanes.  Purification by flash
chromatography on silicagel (5% EtOAc/Hex) provided the desired product.

=

A. B. Pangborn, M. A. Giardello, R. H. Grubbs, R. K. Rosen, F. J. Timmers, Organometal. 1996, 15,

1518-1520.

2. D.D.Perrinand W. L. Armarego, Purification of Laboratory Chemicals, 3rd Ed., Pergamon Press,
Oxford. 1988.

3. (a) C.T.Clark, B. C. Milgram, K. A. Scheidt, Org. Lett. 2004, 6, 3977-3980. (b) R. B. LettanIl, B. C.
Milgram, C. T. Clark, K. A. Scheidt, Org. Synth. 2007. 84, 22.

4. Y.Huang, T.lwama, V. H. Rawal, J. Am. Chem. Soc. 2000, 122, 7843.
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General Procedure B for Synthesis of a-Hydroxypropargylsilanes

Ph

To aflame-dried round bottom flask containing a magnetic stirring bar was added
EtMgBr (3M solution in ether) and THF. The alkyne was added slowly via syringe to the
Grignard solution. After stirring at room temperature for 1 h, the resulting solution was
cooled to —78 °C and acylsilane in THF was added slowly over 5 minutes. Upon
consumption of the acylsilane as determined by thin layer chromatography (10% ethyl
acetate/hexanes), the mixture was quenched with saturated aqueous NH4Cl. The mixture
was diluted with diethyl ether and the resulting layers were separated. The aqueous layer
was extracted with diethyl ether (3 X 30 mL). The combined organic layers were dried
over anhydrous N&SO. filtered and concentrated to provide the unpurified
propargylsilane. Purification by flash chromatography on silica gel (5% EtOAc/Hex)
provided the title compounds.

OH 4-phenyl-2-(trimethylsilyl)but-3-yn-2-ol: Prepared according to general
Me/}\ procedure A using phenylacetylene (5.7 mL, 51.6 mmol), diethylzinc (2M
™S SNpp in toluene, 25.8 mL, 51.6 mmol), diimine ligand 21 (350 mg, 1.3 mmol),
and acetyltrimethylsilane (3.0 g, 25.8 mmol) to afford 5.0 g (88%) as a yellow liquid.
Analytical data: IR (film) 3426, 3058, 2960, 1489, 1443, 1249, 1038, 842, 752, 687 cm™;
'H NMR (500 MHz, CDCls) d 7.39 (d, J = 4.0 Hz, 2H), 7.29 (m, 3H), 1.55 (s, 4H), 0.19
(s, 6H); *C NMR (125 MHz, CDCl3) d 131.7, 128.4, 128.1, 123.6, 93.4, 86.5, 61.6, 25.7,
-4.3.

y j“\ 2-(dimethyl(phenyl)silyl)oct-3-yn-2-0l:  Prepared according  to
e

X

2

PhMe.Si general procedure B using 1-hexyne (0.65 mL, 5.6 mmoal), ethyl

nBu  Grignard (2M in THF, 28 mL, 56 mmol), and 1-
(dimethyl (phenyl)silyl)ethanone (500 mg, 2.8 mmol) to afford 550 mg (75%) as ayellow
liquid. Analytical data: IR (film) 3436, 3050, 2951, 2869, 1428, 1250, 1107, 1057, 822,
780, 694 cm™; *H NMR (500 MHz, CDCl3) d 7.65 (d, J = 6.6 Hz, 2H), 7.40 - 7.35 (m,
3H), 2.23 (t, J = 7.0 Hz, 2H), 1.45 (m, 2H), 1.40 (m, 6H), 0.91 (t, J = 7.2 Hz, 3H), 0.43
(s, 6H); *°C NMR (125 MHz, CDCl3) d 135.6, 134.9, 129.7, 127.9, 87.6, 84.1, 61.3, 31.2,
26.2,22.1,18.8,13.8, 5.7, -5.9.

OH 2-(dimethyl(phenyl)silyl)-4-(trimethylsilyl)but-3-yn-2-ol:
Me#\ Prepared according to general procedure B using
PIMeST N1y ethynyltrimethylsilane (0.79 mL, 5.6 mmol), ethyl Grignard (2M in
THF, 2.8 mL, 5.6 mmol), and 1-(dimethyl(phenyl)silyl)ethanone (500 mg, 2.8 mmol) to
afford 350 mg (45%) as a yellow liquid. Analytical data: IR (film) 3439, 3051, 2961,
2150, 1409, 1250, 1111, 1046, 941, 837, 771, 698 cm™; *H NMR (500 MHz, CDCl5)
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d 7.65 (d, J = 6.8 Hz, 2H), 7.40 — 7.37 (m, 3H), 1.42 (m, 4H), 0.45 (s, 6H), 0.16 (S, 9H);
3C NMR (125 MHz, CDCl3) d 135.2, 135.0, 129.9, 127.9, 110.3, 91.3, 61.8, 25.6, 0.3, —
5.9, -6.0;

OH 2-(dimethyl(phenyl)silyl)-5,5-dimethylhex-3-yn-2-ol: Prepared
Mef}\ according to general procedure B using 3,3-dimethyl-1-butyne (460
PIME:ST gy mg, 5.6 mmol), ethyl Grignard (2M in THF, 2.8 mL, 5.6 mmol), and
1-(dimethyl(phenyl)silyl)ethanone (500 mg, 2.8 mmol) to afford 450 mg (62%) as a
yellow liquid. Analytical data: IR (film) 3436, 3050, 2963, 1708, 1428, 1358, 1252,
1100, 1045, 825, 779, 700 cm™; *H NMR (500 MHz, CDCl3) d 7.67 (d, J = 6.4 Hz, 2H),
7.41—-7.36 (m, 3H), 1.39 (s, 3H), 1.37 (s, 1H), 1.21 (s, 9H), 0.44 (s, 6H); *C NMR (125
MHz, CDCl3) d 135.7, 134.9, 129.8, 127.9, 95.9, 82.6, 61.1, 31.4, 27.8, 26.1, 5.7, -5.9.

OH 7-(tert-butyldimethylsilyloxy)-2-
Me/f\/V (dimethyl(phenyl)silyl)hept-3-yn-2-ol: Prepared according
PhMeoSi =S OTBS  to general procedure B using TBS-protected 4-pentyn-1-ol
(555 mg, 2.8 mmol), ethyl Grignard (2M in THF, 1.4 mL, 2.8 mmol), and 1-
(dimethyl(phenyl)silyl)ethanone (250 mg, 1.4 mmol) to afford 360 mg (68%) as a yellow
liquid. Anaytical data: IR (film) 3443, 3050, 2943, 2858, 1439, 1252, 1103, 960, 829,
778, 701 cm™; *H NMR (500 MHz, CDCl3) d 7.65 (d, J = 6.4 Hz, 2H), 7.39 — 7.37 (m,
3H), 3.66 (t, J = 6.1 Hz, 2H), 2.32 (t, J = 7.1 Hz, 2H), 1.70 (triplet of triplets, J = 7.1, 6.1
Hz, 2H), 1.41 (s, 4H), 0.91 (s, 9H), 0.44 (s, 6H), 0.06 (s, 6H); *C NMR (125 MHz,
CDCl3) d 135.6, 134.9, 129.8, 127.9, 87.1, 84.3, 61.9, 61.3, 32.2, 26.3, 26.2, 18.6, 15.6, —
5.1,-5.7,-5.8.

General Procedurefor the Synthesis of Silyloxyallenes

To aflame-dried round bottom flask containing a-hydroxypropargylsilanein THF at 0 °C
was added n-BuLi (1.6 M in hexanes, 0.05 equiv) dropwise via syringe. Upon
consumption of the propargylsilane and rearrangement to the allene as determined by thin
layer chromatography (10% ethyl acetate/hexanes), the solution was concentrated in
vacuo to provide the desired silyloxyallene which was used immediately in the addition
to aldehydes. No purification of the silyloxyallene was performed.

General Procedurefor Addition of Silyloxyallenesto Aldehydes

To a2-dram vial equipped with a magnetic stir bar and (salen)Cr(111)-SbFs 2 (0.1 equiv)
was added aldehyde (1 equiv.). The vial was cooled to 20 °C and silyloxyallene (1.5
equiv) dissolved in CHxCl, (250 niL) was added via syringe in one portion. Upon
consumption of aldehyde (24 — 40h) as determined by thin layer chromatography, the
solution was concentrated in vacuo. The resulting residue was dissolved in THF (5 mL)
and treated with IN HCI (1 mL). After 5-30 minutes, the solution was diluted with water
(10 mL) and ether (20 mL) and transferred to a separatory funnel. The agueous layer was
discarded and the ether layer was washed with saturated NaHCO; (10 mL) and brine (10
mL). The resulting ether layer was dried over anhydrous NaSO., filtered, and
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concentrated to provide the unpurified carbinol. The product was purified by flash
chromatography to afford the desired product.

©  OH (2)-3-(hydr oxy(phenyl)methyl)-4-phenylbut-3-en-2-one (3):
Me)ﬁ/l\@ Prepared according to general procedure using silyloxyallene 1 (75
| mg, 0.34 mmol), benzaldehyde (23 nL, 0.23 mmol) and

Ph (salen)Cr(I11)-SbFs 2 (19 mg, 0.023 mmol) to afford 51 mg (88%) of

3 after flash chromatography (15% EtOAc/hexanes) as a yellow oil. Analytical data for
3: IR (film) 3426, 3028, 1678, 1485, 1438, 1359, 1189, 1070, 1026, 742, 694 cm™; H
NMR (500 MHz, CDCls) d 7.43 — 7.28 (m, 8H), 7.23 (m, 2H), 6.94 (s, 1H), 5.58 (d, J =
5.3 Hz, 1H), 3.18 (d, J = 5.3 Hz, 1H), 1.80 (s, 3H); **C NMR (125 MHz, CDCl3) d 208.2,
145.1, 141.2, 135.7, 132.5, 128.9, 128.8, 128.7, 128.2, 126.7, 76.5, 31.8; LRMS
(electrospray): Exact mass calcd for Ci7H160, [M-H]*, 251.11. Found, 251.6. [a]p: +2.7

(CHxCl2, ¢ = 1.0, ee = 85%). Enantiomeric ratio was measured by chiral HPLC
(Chiralcel OD-H, 5% IPA/Hexanes, Rt; = 14.72, Rt, = 16.78).

(2)-3-(hydroxy(naphthalen-1-yl)methyl)-4-phenylbut-3-en-2-
one (4): Prepared according to general procedure using
silyloxyallene 1 (75 mg, 0.34 mmol), 1-naphthaldehyde (31 ni,
0.23 mmol) and (salen)Cr(I11)-SbFs 2 (19 mg, 0.023 mmol) to
afford 58 mg (84%) of 4 after flash chromatography (15%
EtOAc/hexanes) as a yellow oil. Analytical data for 4. IR (film) 3414, 3055, 2922,
1678, 1492, 1355, 1197, 1066, 989, 861, 774, 694 cm™ *H NMR (500 MHz, CDCly)
d8.11 (d, J= 8.2 Hz, 1H), 7.88 (d, J = 7.9 Hz, 1H), 7.83(d, J = 8.2 Hz, 1H), 7.75(d, J =
7.1 Hz, 1H), 7.54 — 7.49 (m, 3H), 7.29 (m, 3H), 7.16 (m, 2H), 6.73 (s, 1H), 6.39 (d, J =
4.6 Hz, 1H), 3.05 (d, J = 4.9 Hz, 1H), 1.90 (s, 3H); *C NMR (125 MHz, CDCl5) d 208.3,
145.2, 136.5, 135.7, 134.0, 133.3, 130.9, 129.1, 129.0, 128.8, 128.7, 126.6, 126.0, 125.7,
125.1, 123.9, 73.1, 316; LRMS (electrospray): Exact mass calcd for CyziHis0:
[2M+Na]*, 627.26. Found, 627.1. [a]p: +45.3 (CHCl, ¢ = 1.0, ee = 91%).
Enantiomeric ratio was measured by chiral HPLC (Chiralcel OD-H, 15% IPA/Hexanes,
Rtl = 842, th = 1307)

o (2)-3-((2-chlor ophenyl)(hydr oxy)methyl)-4-phenylbut-3-en-2-one

(5): Prepared according to general procedure using silyloxyallene 1
Me)j/lj© (75 mg, 0.34 mmoal), 2-chlorobenzaldehyde (26 ni., 0.23 mmol) and

(salen)Cr(l11)-SbFs 2 (19 mg, 0.023 mmol) to afford 65 mg (99%) of 5
after flash chromatography (15% EtOAc/hexanes) as a yellow ail.
Analytical data for 5: IR (film) 3423, 3061, 2920, 1681, 1431, 1354, 1196, 1028, 755,
700 cm™; *H NMR (500 MHz, CDCls) d 7.64 (d, J = 7.7 Hz, 1H), 7.39 — 7.27 (m, 6H),
7.20 (m, 2H), 6.79 (s, 1H), 5.88 (d, J = 5.1 Hz, 1H), 3.54 (d, J = 5.3 Hz, 1H), 1.89 (s,
3H); °C NMR (125 MHz, CDCls) d208.4, 142.9, 138.3, 135.6, 134.5, 132.7, 129.8,
129.3, 129.0, 128.9, 128.8, 127.4, 72.9, 31.4; LRMS (electrospray): Exact mass calcd for
C17H1502C| [M-H]+, 285.07. Found, 285.4. [a]D: +22.2 (CH2C|2, Cc= 1.0, ee = 94%)
Enantiomeric ratio was measured by chira HPLC (Chiralcel OD-H, 5% IPA/Hexanes,
Rt; = 11.86, Rtp = 12.41).
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O OH (2)-3-((2-bromophenyl)(hydr oxy)methyl)-4-phenylbut-3-en-2-
Ve one (6): Prepared according to general procedure using
| silyloxyallene 1 (75 mg, 0.34 mmol), 2-bromobenzaldehyde (27 ni.,

Ph Br

0.23 mmol) and (salen)Cr(111)-SbFs 2 (19 mg, 0.023 mmol) to afford
74 mg (98%) of 6 after flash chromatography (15% EtOAc/hexanes) as a yellow ail.
Analytical datafor 6: IR (film) 3417, 3059, 1682, 1431, 1353, 1195, 1020, 752, 694 cm
14 NMR (500 MHz, CDCls) d 7.65 (d, J = 6.3 Hz, 1H), 7.57 (d, J = 6.8 Hz, 1H), 7.40
(t, J= 7.0 Hz, 1H), 7.32 (m, 3H), 7.19 (m, 3H), 6.76 (s, 1H), 5.82 (bs, 1H), 3.49 (bs, 1H),
1.91 (s, 3H); *C NMR (125 MHz, CDCls) d 208.7, 143.0, 139.8, 135.6, 134.8, 133.1,
129.6, 129.1, 128.9, 128.8, 128.0, 122.9, 74.9, 31.3; LRMS (electrospray): Exact mass
calcd for Ci7H1s0.Br [2M+Na]*, 685.40. Found, 684.9. [a]p: +32.1 (CH:Cl,, ¢ = 1.0, ee
= 91%). Enantiomeric ratio was measured by chiral HPLC (Chiralcel OD-H, 5%
IPA/Hexanes, Rt; = 10.80, Rt; = 12.52).

9 OH OTBS (Z7)-3-((2-(tert-butyldimethylsilyloxy)phenyl)(hydroxy) methyl)-
4-phenylbut-3-en-2-one (7):  Prepared according to general
| procedure using silyloxyallene 1 (50 mg, 0.22 mmol), TBS
Ph protected salicylaldehyde (36 mg, 0.15 mmol) and (salen)Cr(l1)-
SbFs 2 (12 mg, 0.015 mmol) to afford 46 mg (79%) of 7 after flash chromatography
(15% EtOAc/hexanes) asayellow oil. Analytical datafor 7: IR (film) 3444, 3028, 2930,
2858, 1681, 1582, 1477, 1361, 1257, 1195, 1099, 1024, 919, 833, 759, 700 cm™; 'H
NMR (500 MHz, CDCl3) d 7.55 (m, 1H), 7.45-7.41 (m, 2H), 7.33-7.28 (m, 3H), 7.22-
7.20 (m, 3H), 7.10 (m, 1H), 6.69 (s, 1H), 5.92 (d, J = 5.5 Hz, 1H), 3.29 (d, J = 5.8 Hz,
1H), 1.94 (s, 3H), 1.04 (s, 9H), 0.32 (s, 3H), 0.30 (s, 3H); *C NMR (125 MHz, CDCl3)
d 207.9, 153.3, 145.0, 136.0, 134.7, 132.0, 131.0, 130.8, 129.2, 129.1, 128.3, 128.8,
128.6, 127.4, 121.6, 118.5, 71.4, 26.1, 18.6; LRMS (electrospray): Exact mass calcd for
Co3H3003Si [2M +Na]+, 787.40. Found 787.7. [a]D: +35.0 (CH2C|2, c=10,ee= 86%)
Enantiomeric ratio was measured by chira HPLC (Chiralcel OD-H, 5% IPA/Hexanes,
Rtl = 4.81, th = 522)

Me

o OH (2)-3-((4-chlor ophenyl)(hydr oxy)methyl)-4-phenylbut-3-en-2-
Me)ﬁ/l\@ one (8): Prepared according to general procedure using
| silyloxyallene 1 (75 mg, 0.34 mmol), 4-chlorobenzaldehyde (32

Ph ¢ mg, 0.23 mmol) and (salen)Cr(I11)-SbFs 2 (19 mg, 0.023 mmol)

to afford 64 mg (94%) of 8 after flash chromatography (15% EtOAc/hexanes) as a yellow
oil. Analytical data for 8: IR (film) 3422, 3041, 2922, 1678, 1485, 1359, 1187, 1084,
1026, 825, 754, 694 cm™; 'H NMR (500 MHz, CDCl3) d 7.35 (m, 7H), 7.22 (m, 2H),
6.93 (s, 1H), 5.53 (d, J = 5.3 Hz, 1H), 3.34 (d, J = 5.3 Hz, 1H), 1.82 (s, 3H); **C NMR
(125 MHz, CDCl3) d 208.0, 144.6, 139.9, 135.5, 133.9, 133.4, 129.1, 129.0, 128.9, 128.1,
75.9, 31.8; LRMS (electrospray): Exact mass calcd for Ci7H1sO.Cl [M-H]", 285.07.
Found [M-H], 285.2. [a]p: —6.5 (CH.Cl,, ¢ = 1.0, ee = 88%). Enantiomeric ratio was
measured by chiral HPLC (Chiralcel OD-H, 5% IPA/Hexanes, Rt; = 54.11, Rt, = 58.15).
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T (2)-3-(hydr oxy(p-tolyl)methyl)-4-phenylbut-3-en-2-one  (9):
Me | Prepared according to general procedure using silyloxyallene 1
on . (75 mg, 0.34 mmol), 4-methylbenzaldehyde (27 i, 0.23 mmol)

and (salen)Cr(111)-SbFs 2 (19 mg, 0.023 mmol) to afford 45 mg
(74%) of 9 after flash chromatography (15% EtOAc/hexanes) as ayellow oil. Analytical
datafor 9: IR (film) 3426, 3021, 2921, 1678, 1493, 1408, 1359, 1187, 1030, 821, 760,
694 cm™; 'H NMR (500 MHz, CDCls) d 7.34 — 7.29 (m, 5H), 7.23 (d, J = 7.1 Hz, 2H),
7.17 (d, J = 7.7 Hz, 2H), 6.93 (s, 1H), 5.55 (d, J = 5.3 Hz, 1H), 3.01 (d, J = 5.5 Hz, 1H),
2.34 (s, 3H), 1.81 (s, 3H); *C NMR (125 MHz, CDCl3) d 208.2, 145.3, 138.2, 137.9,
135.8, 132.2, 129.5, 128.9, 128.8, 126.6, 76.3, 31.8, 21.4; LRMS (electrospray): Exact
mass calcd for CigH180, [M-OH]*, 249.13. Found, 249.3. [a]p: +18.7 (CH.Cl,, ¢ = 1.0,
ee = 84%). Enantiomeric ratio was measured by chira HPLC (Chiralcel OD-H, 5%
IPA/Hexanes, Rt; = 45.99, Rt, = 50.19).

o OH (2)-3-benzylidene-4-hydr oxy-6-phenylhexan-2-one (10):
Mer/'\A o Prepared according to general procedure using silyloxyallene 1 (75
| mg, 0.34 mmol), hydrocinnamaldehyde (30 i, 0.23 mmol) and

Ph (salen)Cr(I11)-SbFs 2 (19 mg, 0.023 mmol) to afford 65 mg (95%)

of 10 after flash chromatography (15% EtOAc/hexanes) as a yellow oil. Analytical data
for 10: IR (film) 3426, 3026, 2923, 1680, 1489, 1354, 1198, 1062, 750, 694 cm™; *H
NMR (500 MHz, CDCls) d 7.35 — 7.28 (m, 5H), 7.23 — 7.19 (m, 5H), 6.91 (s, 1H), 4.40
(0, J = 6.4 Hz, 1H), 2.84 (m, 1H), 2.73 (m, 1H), 2.59 (d, J = 6.2 Hz, 1H), 2.02 (m, 5H);
3C NMR (125 MHz, CDCls) d208.2, 145.3, 141.7, 135.7, 132.5, 128.9, 128.8, 128.7,
128.6, 126.2, 74.7, 38.0, 32.4, 31.8; LRMS (electrospray): Exact mass calcd for CigH2002
[M-H]", 279.15. Found, 279.1. [a]p: +13.1 (CHJCl,, ¢ = 1.0, ee = 61%). Enantiomeric
ratio was measured by chiral HPLC (Chiralcel OD-H, 10% IPA/Hexanes, Rt; = 9.52, Rt
=12.55).

Q  OH (2)-3-(cyclohexyl(hydr oxy)methyl)-4-phenylbut-3-en-2-one  (11):
Me Prepared according to general procedure using silyloxyallene 1 (75
| mg, 0.34 mmol), cyclohexanecarboxal dehyde (28 ni., 0.23 mmol) and

Ph

(salen)Cr(l11)-SbFs 2 (19 mg, 0.023 mmol) to afford 33 mg (57%) of
11 after flash chromatography (15% EtOAc/hexanes) as ayellow oil. Analytical datafor
11: IR (film) 3438, 2925, 2851, 1678, 1439, 1352, 1195, 1099, 1018, 754, 694 cm™*; *H
NMR (500 MHz, CDCls) d 7.34 (m, 3H), 7.22 (m, 2H), 6.85 (s, 1H), 4.01 (t, J = 7.3 Hz,
1H), 2.58 (d, J = 6.8 Hz, 1H), 2.02 (m, 4H), 1.80 — 1.63 (m, 4H), 1.53 (m, 1H), 1.25 (m,
3H), 1.02 (m, 2H); *C NMR (125 MHz, CDCl3) d 208.4, 144.4, 135.8, 133.6, 128.8,
128.7, 128.6, 81.1, 42.5, 31.9, 30.4, 28.9, 26.6, 26.2, 26.1; LRMS (electrospray): Exact
mass calcd for C17H2,02 [M-H]", 257.16. Found, 257.0. [a]p: +8.5 (CH.Cl,, ¢ = 1.0, ee =
34%). Enantiomeric ratio was measured by chiral HPLC (Chiralcel OD-H, 5%
IPA/Hexanes, Rt; = 7.68, Rt; = 8.19).
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O OH (2)-3-((2-chlor ophenyl)(hydr oxy)methyl)oct-3-en-2-one (12):
Me Prepared according to general procedure using silyloxyallene
| prepared from 2-(dimethyl(phenyl)silyl)oct-3-yn-2-ol (75 mg, 0.29

nBu Cl

mmol), 2-chlorobenzaldeyde (22 i, 0.19 mmol) and (salen)Cr(l11)-
SbFs 2 (16 mg, 0.02 mmol) to afford 50 mg (98%) of 12 after flash chromatography
(15% EtOAc/hexanes) as a yellow oil. Anaytical data for 12: IR (film) 3407, 2942,
2927, 2865, 1681, 1450, 1370, 1195, 1022, 751 Cm'l; H NMR (500 MHz, CDCl3) d 7.55
(d, J = 7.7 Hz, 1H), 7.36 — 7.30 (m, 2H), 7.25 (d, J = 7.8 Hz, 1H), 5.81 (d, J = 5.1 Hz,
1H), 5.72 (t, J = 7.7 Hz, 1H), 3.09 (d, J = 5.3 Hz, 1H), 2.31 — 2.24 (m, 5H), 1.39 — 1.28
(m, 4H), 0.88 (t, J = 7.1 Hz, 3H); *C NMR (125 MHz, CDCl3) d 204.7, 141.4, 139.5,
139.0, 132.7, 129.7, 129.1, 128.3, 127.2, 72.2, 31.6, 31.5, 29.5, 22.5, 14.0; LRMS
(electrospray): Exact mass calcd for CisH190.Cl [M—H]*, 265.11. Found, 265.5. [a]p: —
8.2 (CH.Cl,, ¢ = 1.0, ee = 80%). Enantiomeric ratio was measured by chiral HPLC
(Chiralcel OD-H, 5% IPA/Hexanes, Rt; = 7.92, Rt, = 10.98).

©  OH (2)-3-((2-chlor ophenyl)(hydr oxy)methyl)-4-(trimethylsilyl)but-3-
Me% en-2-one (13): Prepared according to general procedure using
| slyloxyallene  prepared  from  2-(dimethyl(phenyl)silyl)-4-
T™MS™ ClI (trimethylsily)but-3-yn-2-ol (75 mg, 0.27 mmol), 2-

chlorobenzaldeyde (18 ni., 0.18 mmol) and (salen)Cr(111)-SbFs 1 (15 mg, 0.018 mmol) to
afford 46 mg (90%) of 13 after flash chromatography (15% EtOAc/hexanes) as a yellow
oil. Analytical datafor 13: IR (film) 3400, 2953, 1686, 1585, 1425, 1358, 1245, 1180,
1024, 840, 752 cm™; *H NMR (500 MHz, CDCls) d 7.39 (m, 2H), 7.30 — 7.27 (m, 2H),
6.05 (s, 1H), 5.98 (d, J = 4.8 Hz, 1H), 2.46 (d, J = 5.1 Hz, 1H), 2.23 (s, 3H), 0.12 (s, 9H);
3C NMR (125 MHz, CDCls) d 202.3, 155.2, 139.9, 138.6, 133.4, 130.0, 129.7, 128.7,
127.6, 72.1, 294, -0.3; LRMS (electrospray): Exact mass calcd for Ci4H190SIClI [M—
OH]", 265.08. Found, 265.3. [a]p: +37.2 (CH.Cl,, ¢ = 1.0, ee = 90%). Enantiomeric
ratio was measured by chiral HPLC (Chiralcel OD-H, 5% IPA/Hexanes, Rt; = 7.66, Rt; =
12.35).

O OH (2)-3-((2-chlor ophenyl)(hydr oxy)methyl)-5,5-dimethylhex-3-en-
Me% 2-one (14): Prepared according to general procedure using
| silyloxyalene prepared from  2-(dimethyl(phenyl)silyl)-5,5-

tBu” Cl dimethylhex-3-yn-2-ol (75 mg, 0.27 mmol), 2-chlorobenzaldeyde (22

n, 0.19 mmol) and (salen)Cr(I11)-SbFs 2 (16 mg, 0.019 mmol) to afford 51 mg (99%) of
14 after flash chromatography (15% EtOAc/hexanes) as ayellow oil. Analytical data for
14: IR (film) 3417, 2955, 1690, 1456, 1362, 1258, 1180, 1031, 822, 748 cm™; 'H NMR
(500 MHz, CDCl3) d 7.53 (d, J = 7.7 Hz, 1H), 7.36 (d, J= 7.8 Hz, 1H), 7.31 (t, J= 7.4 H,
1H), 7.26 (m, 1H), 5.62 (d, J = 4.8 Hz, 1H), 5.41 (s, 1H), 2.66 (d, J = 4.8 Hz, 1H), 2.15
(s, 3H), 1.06 (s, 9H); *C NMR (125 MHz, CDCl3) d 208.3, 141.9, 139.4, 138.4, 132.7,
129.8, 129.3, 128.1, 127.3, 73.4, 33.6, 33.1, 30.3; LRMS (electrospray): Exact mass calcd
for C15H1902C| [M—OH]+, 249.11. Found, 249.4. [a]D: -14.0 (CH2C|2, c=10,ee=
90%). Enantiomeric ratio was measured by chiral HPLC (Chiralcel OD-H, 5%
IPA/Hexanes, Rt; = 7.66, Rt, = 8.54).
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o OH (2)-3-((2-chlor ophenyl)(hydr oxy)methyl)-7-hydr oxyhept-3-en-2-
one (15): Prepared according to general procedure using
silyloxyalene prepared from 7-(tert-butyldimethylsilyloxy)-2-

cl (dimethyl(phenyl)silyl)hept-3-yn-2-ol (75 mg, 0.199 mmol), 2-
chlorobenzaldeyde (15 ni, 0.133 mmol) and (salen)Cr(111)-SbFs 2
(11 mg, 0.013 mmol) to afford 33 mg (92%) of 15 after flash
chromatography (50% EtOAc/hexanes) as a yellow oil. Analytical

data for 15: IR (film) 3363, 2926, 2870, 1683, 1431, 1370, 1192, 1023, 753 cm; 'H

NMR (500 MHz, CDCl3) d 7.53 (d, J = 7.7 Hz, 1H), 7.37-7.31 (m, 2H), 7.28 (m, 1H),

5.88 (d, J = 4.8 Hz, 1H), 5.63 (t, J = 8.1 Hz, 1H), 3.60 (m, 2H), 2.86 (d, J = 5.3, 1H), 2.36

—2.33(m, 6H), 1.66 — 1.61 (m, 2H); *C NMR (125 MHz, CDCl3) d 205.0, 142.9, 138.9,

138.2, 132.7, 129.8, 129.4, 128.4, 1274, 715, 614, 31.4, 30.7, 25.8, LRMS

(electrospray): Exact mass calcd for CiyH170:Cl [M—H]", 267.09. Found, 267.3. [a]p: —

15.6 (CH.Cl;, ¢ = 1.0, ee = 87%). Enantiomeric ratio was measured by chiral HPLC

(Chiralcel OD-H, 10% IPA/Hexanes, Rt; = 11.37, Rt, = 15.67).

Me

OH

For analytical datafor 16, see reference”
Synthesis of Indanone 19°

Ove 2 2-ethanoyl-2-methyl-3-phenyl-2,3-dihydro-1H-inden-1-one  (19).
: To a 2-5 mL microwave vial equipped with a magnetic stir bar was
dissolved 6 (200 mg, 0.6 mmoal), (PPhs)PdCl, (2 mg, 0.003 mmoal),

Ph and Cy,MeN (0.26 mL, 1.2 mmoL) in DMF (3 mL). The solution was
heated in a microwave at 160 °C for 10 minutes. The solvent was

removed and the residue was dissolved in EtOAc (10 mL). This solution was washed
with 1IN HCl (10 mL) and brine (10 mL), dried over anhydrous NaSO,, filtered, and
concentrated in vacuo. The resulting residue was dissolved in DMF (2 mL) and treated
with Mel (41 ni, 0.66 mmol) and K,COs (91 mg, 0.66 mmol). After 1 h, the reaction
was guenched with agueous NH4CI, diluted with ether (10 mL), and transferred to a
separatory funnel. The layers were separated and the aqueous layer was extracted with
ether (2 X 5mL). The combined organic layers were dried over anhydrous NaSOs,
filtered, and concentrated in vacuo. The indanone was purified by flash chromatography
(10% EtOAc/Hex) to afford 80 mg (56%) of 19. Analytical datafor 19: IR (film) 3030,
2973, 2929, 1712, 1597, 1455, 1354, 1219, 1153, 1087, 959, 759, 702 cm™; *H NMR
(500 MHz, CDCls) d 7.92 (d, J = 7.8 Hz, 1H), 7.69 (t, J = 7.4 Hz, 1H), 7.54 (t, J= 7.3
Hz, 1H), 7.41 (d, J = 7.8 Hz, 1H), 7.33-7.28 (m, 3H), 7.10 (m, 2H), 4.55 (s, 1H), 1.68 (s,
3H), 1.55 (s, 3H); *C NMR (100 MHz, CDCls) d 206.7, 205.9, 154.2, 138.4, 136.7,
135.7, 129.5, 129.0, 128.9, 128.1, 127.3, 124.6, 68.8, 58.0, 29.5, 21.6; LRMS

°>T.E. Reynolds, A. R. Bharadwaj, K. A. Scheidt, J. Am. Chem. Soc. 2006, 128, 15382-15383.
® A. Puschl, H. C. Rudbeck, A. Faldt, A. Confante, J. Kehler, Synthesis 2005, 291-295.
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(electrospray): Exact mass calcd for CigHis02 [2M+Na]®, 551.24. Found, 551.5. ee =
70%; Enantiomeric ratio was measured by chira HPLC (Chiralcel AD-H, 1%
IPA/Hexanes, Rty = 28.45, Rt; = 32.43). Therelative stereochemistry was determined by
NOE observed between the benzylic hydrogen and methyl group.

Meoc. ©O

Ph
Me”
\_H
NOE

Synthesis of Chromene 20

0 1-(2-phenyl-2H-chromen-3-yl)ethanone (20). To a 2-dram vid
equipped with a magnetic stir bar and 7 (25 mg, 0.065 mmol) in
THF at 0 °C was added TBAF (1M in THF, 0.065 mmol). Upon
Ph” ™o consumption of deprotected 7 (24h) as determined by thin layer
4 chromatography, aqueous NH4Cl was added to the reaction. The
mixture was diluted with ether and transferred to a separatory funnel. The layers were
separated and the aqueous layer was extracted with ether (3 X 10 mL). The combined
ether layers were dried over anhydrous NaxSO,, filtered, and concentrated to provide the
unpurified chromene. The product was purified by flash chromatography (10%
EtOAc/Hex) to afford 10 mg (61%) of 20. Analytical datafor 20: IR (film) 3047, 1651,
1616, 1445, 1373, 1253, 1207, 1058, 753, 686 cm™; *H NMR (500 MHz, CDCl5) d 7.54
(s, 1H), 7.35 (m, 2H), 7.28- 7.22 (m, 5H), 6.94 (t, J = 7.3 Hz, 1H), 6.86 (d, J = 7.8 Hz,
1H), 6.44 (s, 1H), 2.46 (s, 3H); *C NMR (100 MHz, CDCls) d 196.1, 154.4, 139.6,
133.9, 133.1, 132.9, 129.4, 127.2, 121.8, 120.5, 99.9, 74.8, 25.6; LRMS (€electrospray):
Exact mass caed for Ci7H140, [M-CoH30+Na]*, 230.30. Found [M—H], 230.3. ee =
68%; Enantiomeric ratio was measured by chiral HPLC (Chiralcel OD-H, 1.2%
IPA/Hexanes, Rt; = 17.56, Rt; = 19.11).

Me =
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HPLC Traces

Racemic 3

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-6502.0

Injection Date
Gamnle Name
Ao, Operator

Acg. Method
Last changed

Analysis Method :
Last changed

12/14/2006 G:08:55 AM

: TER-I¥-65r Location : ¥ial 1
: MME

Inj Volume : 5 ul
C:\HPCHEM 23 METHOD Y SCHITINL . M
12/14/2006 7:56:15% AM by MME
(modified after loadineg)
C:\HPCHEM 23 METHOD Y SCHITINL . M
12/14/2006 §:30:11 AM bv MME
(modified after loadineg)

page S31

Sauple Nawme: TER-IV-65r

LAl C, Sig=210.8 Ref=260,100 (TROWTRS-G502.0)
mal ] y e &
1751 o+ féﬁ & ré'#
150 & %@}
125
100
75
A0
254
a4
T T T T T T T
[} 0 1 14 hil=] mi
Area Percent Report
Sorted Bv Fimal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL C,

Peak RetTime Tvympe
# [minl

8ig=210,8 Ref=360,100

Width Area Height Area
fminl [mAU*z1 [mdIT] %

1 14,522 MH
2 le.254 MM

Totals :

0.4102 3583.11792 145.59479 49,8403
0.4722 3606.05594 127.27664 50,1597

7189.20388 272.87143

Results obtained with enhanced inteogrator!

%% End of Report *%%

Instrument Z 1Z/14/2006 &:31:56 AM MME

FPage 1 of 1
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Enantioen

riched 3

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5301.0 Gample Name: TER-IV-53

Injection Date

Sample MName : TER-IV-53 Location @ ¥Wial 1

Acg. Operator : MMEB
Inj Volume : 5 ul
Acg. Method : C:ZHPCHEMS 2% METHODSY SCHITINL. M
Last changed : 1241472006 §:31:57 AM by MMB
(modified after loading)
Analysisz Method @ C:WHPCHEMY Z2\METHODSY SCHUINL.M
Last changed ;1241442006 §:57:37 AM by MMB
(modified after loading)
LADRA C, S5ig=210.28 Ref=360,100 (TROYMTRI-5301.00
mAl ] o
P
250 ] 2
200
160
1004

mi

Sorted Bv : Fimal
Multiplier : 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: Dabl C, 5ig=210,8 Ref=360,100
Peak RetTime Tvme Width Area Height Area
# [minl [minl [mAU*z1 [1dIT] %
il et |-——=1-=--=—= |——===———= R |-=—-=——- |
1 14.718 EBE 0.4089 £280.11230 Z35.67415 92,2464
2 1lh.781 BE 0.4609 527.86652 17. 55215 7.7536
Totals : 6507.97882 253.22630
Fesults obtained with enhanced inteorator!

Instrument 2

**% End of Report *%%

12/14/2006 5:57:458 AM MME FPage 1 of 1



Angew. Chem. Int. Ed. Supporting I nformation page S33

Racemic 4

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5501.0 Gample Name: TER-IV-55

Injection Date 1271272006 1:40:13 PM

Gamnle Name : TER-I¥-585 Location : ¥ial 1
Ao, Operator : MANARTT

Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed r 1271272006 1:058:34 PM by MANARTT

(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed 47572007 5:46:37 PM by MANARD

(modified after loadineg)

LAl A, Sig=254.4 Ref=260,100 (TROWTRS-5201.00
mial
400
300
200+
&
Tl
100 S 5 Ea
D_ T T T T T T
Q 0 11 1 1 mi
Area Percent Report
Sorted Bv : Fimal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 g.240 MM 0.3156 1894.53748 100.04969 49 8755
2 13.021 MM 0.5283 1903.599546 G60.07138 50.124%

Totals : 3798.53394  1e0.1:2107

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument 2 4/5/2007 5:49:07 PM MANAET Page 1 of 1
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Enantioenriched 4

Data File C:\HPCHEMSZ\DATANTROYVY,TR4-5500.0

1&/12/2006 1:13:40 PN

Injection Date

Gamnle Name : TER-I¥-585 Location :
Ao, Operator : MANARTT

Inj Volume :
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed r 1271272006 1:058:34 PM by MANARTT

(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed 47572007 5:45:10 PM by MANARD

(modified after loadineg)

Wial 1

5l

page S34

Sample Name: TER-IV-53

LAl A, Sig=254.4 Ref=260,100 (TROYMTRS-5200.0)
mial
500
400
300+
200 &
o
100+
o
D T T T T T T
Q 0 11 1 1 mi
Area Percent Report
Sorted Bv : Fimal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 §.254 BE 0.2621 220.93944  1Z.8814f 4.5137
2 13.008 BE 0.4521 4557.78955 156.68053 95,3863

Totals : 4788.72899 169.56159

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument 2 4/5/2007 5:45:16 PM MANAET

FPage 1 of 1
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Racemic 5
Data File C:“HPCHEM\Z2\DATL'\TROYV',TR4-5500.D

racemate

Injection Date

11/7/2006 4:58:23 PH

Samwtle Mame : TER-IV-55r Location @ Wial 2
Log. Operator : MANAET

Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed : 114772006 5:05:0%9 PM by MANARD

(modified after loadineg)

page S35

Sauple Nawme: TER-IV-55r

inalvsis Method : C:\HPCHEM\ Z2\METHODSY SCHWINL.M
Last changed r 117972006 10:29:20 AM by MANARTT
(modified after loadindg)
LAl A, Sig=254.4 Ref=260,100 (TROYMTRS-5500.00
mAL g
200 W I
o

2504

200+

150+

100+

50
D -
T T T T
u]} 5 0 15 (u] mi
Area Percent Report
Sorted Bv : Fimal
HMultinlier : 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTD=
Sigmal 1: DaDl A, 5ig=254,4 Ref=360,100
Peak RetTime Tvme Width Area Height Area
# [minl [minl [mAU*z1 [1dIT] %

1l 1l.045 EBE 0.3011 6081.13184 307.05020 50,2158
2 12.557 BB 0.3425 6025.587256 267.645835 49,7542

Totals :

1.z21100e4 574.69555

Results obtained with enhanced integrator!

**% End of Report *%%

Instrument 2 11/9/2006 10:30:50 AM MANART

Page 1 of 1
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Enantioenriched 5
Data File C:“HPCHEM\Z2\DATL'\TROV',TR4-5502.D Sample Name: TER-IV-55

EE

Injection Date 11/9/72006 9:53:35 AM

Samwtle Mame : TER-IV-55 Location @ Wial 2
Log. Operator : MANAET

Inj Volume : 5 ul
Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed : 117972006 §:54:09 AM by MANARD

(modified after loadineg)
DADT A, Sig=254.4 Ref=360,100 (TROWMTRI-5502.[0

mal
350

300

250

200

150+

1004

Sorted Bv : Fimal
Maltiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [uwin] fminl [maAlT+ =] [ hIT] %
il et |-——=1-=--=—= |——===———= R |-=—-=——- |
1 10.798 BE 0.2982 7183.58936 367.209581 96,7835
Z 12Z.335 PE 0.3297 238.74031 11.15417 3.2165

Totals : T42Z.32967  378.44998

Fesults obtained with enhanced inteorator!

%% End of Report *%%

Instrument 2 11/9/2006 10:29:15 AM MANART Fage 1 of 1
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Racemic 6

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-1410.01 Gample MName: TER-IV-141

Injection Date
Gamnle Name
Ao, Operator

Acg. Method
Last changed

Analysis Method :

Last changed

27172007 3:19:00 AM

: TER-I¥-141 Location : ¥ial 1
1 MANART

Inj Volume : 5 ul
C:\HPCHEM 23 METHOD Y SCHITINL . M
27172007 9:12:00 AM by MANABT
(modified after loadineg)
C:\HPCHEM 23 METHOD Y SCHITINL . M
475742007 §:19:43 AM b MANABT
(modified after loadineg)

LAl A, Sig=254.4 Ref=260,100 (TROVMTRS1410.07
mial
250
200+
150 [=] ﬁ
o
100
A0
0
T T T T T T
=] 0 11 1 1 14 mi
Area Percent Report
Sorted Bv Fimal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvympe
# [minl

Width Area Height Area
[minl [wAl*51 [ mdk1T] %

1 10,777 PV
2 12.382 VB

Totals :

0.2943 2706.43570 140.754738 50.15Z21
0.3417 2690.02124 120.84598 49,8479

5396.46094 Z6l.60075

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument Z 47572007 §:19:50 AM MANARTT Fage 1 of 1



Angew. Chem. Int. Ed. Supporting I nformation

Enatioenriched 6

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-1413.0

page S38

Sauple Nawme: TER-IV-141

4772007 12:45:00 FPH

Injection Date

Gamnle Name : TER-I¥-141 Location : ¥ial 1
Ao, Operator : MANARTT
Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed 1 47772007 12:33:41 PM by MANARD
(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed r 47772007 1:17:56 PM by MANARD
(modified after loadineg)
LAl A, Sig=254.4 Ref=260100 (TROWTRS-1413.00
mAll
160
140+
1204
o
5
=]
100+
a0
60
a0
204 ﬁ
o
0 L
T T
=] 0 11 1 mi
Area Percent Report
Sorted Bv H Fimal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 10,974 WY 0.3142 2148.54399 10Z.g71l62 95,3057
2 12,623 WP 0.3503 103.71458 4. 50928 45043

Totals : Z2252.55858  107.18087

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument 2 4/7/2007 1:15:09 PM MANAET

FPage 1 of 1
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Racemic 7

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-1510.1

page S39

Sample Name: TR4-151

Injection Date

27572007 Z2:05:29 P

Gamnle Name : TR4-151 Location : ¥ial 1
Ao, Operator : Audrey
Inj Volume : 5 ul
Acg. Method C:\HPCHEM 23 METHOD Y SCHITINL . M
Last changed 27572007 2:03:04 PM by Audrey
(modified after loading)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed 47542007 §:27:41 AM by MANABT
(modified after loadindg)
LAl A, Sig=254.4 Ref=260,100 (TROWMTRS1510.00
mial ] 5
=+
700 a
"}
G500
500
400
200+
200
1004
D T T T T T
ta] ) 4.5 b} 55 mi
Area Percent Report
Sorted Bv Fimal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTD=
Sigmal 1: DaDl A, 5ig=254,4 Ref=360,100
Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
0.1204 5677.51611 716.91150 49,7153

0.1347 574Z,54199
Totals : 1.14201led4 1368.95264

Rezults obtained with enhanced integrator!

652.04114 50.2847

Instrument Z 47572007 S§:27:54 AM MANART

FPage 1 of 1
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Enantioenriched 7

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-23541.0 Gample Name: TR4-234

Injection Date 472742007 3:58:27 MM

Gamnle Name 1 TR4-234 Location : ¥ial 1
Ao, Operator : MANARTT

Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed r 47272007 3:55:15 PM by MANARD

(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed 47572007 §:24:46 AM by MANARD

(modified after loadineg)

LAl A, Sig=254.4 Ref=260100 (TROWTRG-2344.00
mial ]
g0 &
")
500+
400+
200+
200+
100+
:
D T T - T T T
ta] ) 4.5 b} 55 mi
Area Percent Report
Sorted Bv : Fimal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTD=
Sigmal 1: DaDl A, 5ig=254,4 Ref=360,100
Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 4,652 WV 0.1274 371.12250 43, 55218 7.1002
Z 5.036 WV 0.1317 45355.79150 556.87250 92,5995

Totals : 5226.91400 600, 424587

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument Z 47572007 S:24: 57 AM MANART Fage 1 of 1



Angew. Chem. Int. Ed. Supporting I nformation

Racemic 8
Data File C:“HPCHEM\Z2\DATL'\TROV',TR4-5403.D

racemate

Injection Date

page 441

Sauple Nawme: TER-IV-54r

Samwtle Mame : TER-IV-54r Location @ Wial 91
Acg., Operator : mmb
Inj Volume : 5 ul
Acg. Method C:\HPCHEM\ 2\ METHOD S\ SCHITINL. M
Last changed 127172006 8:50:56 AM bv mmb
(modified after loadineg)
inalvysis Method : C:ZHPCHEM Z\METHODSY SCHWINL.HM
Last changed 12/13/2006 10:30:2Z2 AM by MANABRUT
(modified after loading)
DAD1 A, Sig=254.4 Ref=360,100 (TROWVTR4-5403.0)
mAl |
G0
A0
20 g gﬁﬁ & ¢§?
20
10
D T . T T T T T T
a0 i} 54 56 & 60 £ G4 mj

Sorted Bw Gicmal
Multiplier 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Type

Width Area Height Ares
# [minl [minl [wAl*s1 [ dbIT] %
il et |-——=1-=--=—= |——===———= R |-=—-=——- |
1 54,225 MM 1.5630 2110.06665 Z2.49963 50.0203
2 §57.247 MM 1.76l% Z108.35205 19.95118 49,9797
Totals : 4218.41870 42, 45086

Results obtained with enhanced integrator!

*** End of Report **%*

Instrument 2 1271372006 10:33:05 &M IMANARTT
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Enantioenriched 8
Data File C:“HPCHEM‘\Z2\DATL'\TROYV',TE4-5400.D Sample Name: TER-IV-5d

EE

Injection Date 12/1/72006 10:39:49 AM

Samwtle Mame : TER-IV-54 Location @ Wial 91
Log. Operator : mmb

Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed r 124172006 9:59:23 AM by mmb

(modified after loadineg)
Analysiz Method : C:VHPCHEM\Z\METHODSA\MME LC.M
Last changed r 1271972006 9:52: 5% AM by MME
(modified after loadineg)
LAl A, Sig=254.4 Ref=260,100 (TROYMTRS4-5400.07
mAL 2
20 :
&
704

&0
504
a0
204

204

52,151

109

a0 Ei) ol | s} i Gl mi

Sorted Bw : Gicmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*s1 [ dbIT] %
- |====]=====-= | === | === |-=====- |
1 54.110 BE 1.5034 5259,52539 83.686758 93.8593
Z E8.151 BE 1.2770 540.37035 b.ZB635 6.1407

Totals : 8799.89624  §8.95373

Fesults obtained with enhanced integrator!

*#*% End of Report *%%

Instrument 2 12/19/2006 9:53:24 AM MME Page 1 of 1



Angew. Chem. Int. Ed. Supporting I nformation

Racemic 9

Data File C:\HPCHEMSZ\DATAN\TROVYTR4-5603.0

4-Me-Fh racemate

Injection Date 1143042006 4:03:44 PM

page 43

Sauple Nawme: TER-IV-56r

Samwtle Mame : TER-IV-56r Location @ Wial 91
Acg., Operator : mmb
Inj Volume : 5 ul
Acg. Method : C:ZHPCHEM\ Z\METHOD S SCHWIN].HM
Last changed : 1173072006 4:01:41 PM bv nmb
(modified after loadineg)
inalvysis Method : C:ZHPCHEM Z\METHODSY SCHWINL.HM
Last changed 1 12/13/2006 10:40:29 AM by MANARU
(modified after loading)
DAD1 A, Sig=254.4 Ref=360,100 (TROWWTR4-5603.0)
mAL 4 ,{b C‘;"’
& T
100 s oA
a0
60
40_
20
0 |
T T T T T T T
5 75 a0 a4z 5 45 47 5 a0 525 mi

Sorted Bw : Gicmal
Multiplier H 1.0000
Dilution 1.0000

Use Multiplier & DilutJ.'.Dn Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Type Width Area Height
# [minl [minl [wAl*s1 [ dbIT]

1 46.623 MM 1.4081 7043.71626 §3.36554
2 50,163 MM 1.4924 T097,91602 T9.26981

Totals : 1.414l6e4 162.63565

Results obtained with enhanced integrator!

*** End of Report **%*

Instrument 2 1271372006 10:40:43 &AM MANARTT

49, 5054
50.191e
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Angew. Chem. Int. Ed. Supporting I nformation

Enantioenriched 9

Data File C:\HPCHEMSZ\DATAN\TROVYTR4-5600.0

EE

Injection Date 1143042006 5:05:50 PM

Samwtle Mame : TER-IV-56

Acg., Operator : mmb

Acg. Method : C:ZHPCHEM\ Z\METHOD S SCHWIN].HM
Last changed : 1173072006 5:00:33 PM by nmb

(modified after loadineg)
inalvysis Method : C:ZWHPCHEM\EZ\METHODSAWMME LC.M
Last changed r 1271972006 10:12:13 AM by MME

(modified after loading)

Location :

Inj Volume :

page 44

Sample Name: TER-IV-56

LAl A, Sig=254.4 Ref=3260,100 (TROYMTR4-5G00.0)
mAl §
1754
150
125
100+
75
501
25

o4

=]

Sorted Bw : Gicmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Type Width Area Height
# [minl [minl [wAl*s1 [ dbIT]

1 45.957 BY 1.4105 1.55909:4 204.08107
2 50,193 VEBA 1.4571 1629,74231 16.07105

Totals : 2.02z207e4 2z0.15z21z2

Results obtained with enhanced integrator!

*** End of Report **%*

Instrument 2 1271972006 10:12:34 &M MMBE

Ares

-,

&

91,9402
g.0598

FPage 1 of 1



Angew. Chem. Int. Ed. Supporting I nformation

Racemic 10

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-6103.0

racemic

page 45

Sauple Nawme: TER-IV-6lr

Injection Date @ 11/16/2006 2:31:556 PM

Samwtle Mame 1 TER-IV-61r Location @ Wial 1
Acg., Operator : Trow
Inj Volume : 5 ul
Acg. Method : C:ZHPCHEM\ Z\METHOD S SCHWIN].HM
Last changed r 1171672006 2:03:52 PM by Troy
(modified after loadineg)
inalvysis Method : C:ZWHPCHEM Z\METHODSZWEPROCKES.HM
Last changed 1271272006 10:47:45 AM by MANARU
(modified after loading)
DAD1 A, Sig=254.4 Ref=360,100 (TROWVTR4-6103.0)
mAl
400 g
o
300
200+
100+
0
T T T T T T T
0 4 G 10 1 mi

Sorted Bw : Gicmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Type Width Area Height
# [minl [minl [wAl*s1 [ dbIT]
il et |-——=1-=--=—= |——===———= R |-=—-=——- |
1 9,438 WV 0.2760 8644.07520 475.59396
2 12.499 WV 0.3839 §602.37958 3543.79001

Totals : 1.72465e4 §19.3535397

Results obtained with enhanced integrator!

50.1209
49,8791

*** End of Report **%*

Instrument 2 1271272006 10:53:14 &AM MANARTT

Page 1 of



Angew. Chem. Int. Ed. Supporting I nformation

Enantioenriched 10

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5107.0

page 46

Sample Name: TER-IV-6l

Injection Date
Gamnle Name
Ao, Operator

Acg. Method
Last changed

Analysis Method :

Last changed

: TER-I¥-61
: MME

121972006 2:43:44 PO

Inj Volume :

C:\HPCHEM 23 METHOD Y SCHITINL . M
12/19/2006 2:40:11 PM by MME
(modified after loadineg)
C:\HPCHEM 23 METHOD Y SCHITINL . M
12/19/2006 3:06:03 PM by MME

Location :

(modified after loadineg)

Wial 1

5l

DADA A, Sig=254.4 Ref=360,100 (TROYMTRAG107.0)

mall ]
1804

160

=l s

1407
1204
100

12890

Sorted Bv
Multiplier
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# Tminl fminl [mdlT#*=1 [ AN 5
- |====]=====-= | === | === |-=====- |
1 9,662 VB 0.2666 2322,12817 133.69525 80,5418
Z 12.530 BY 0.3655 55l.00452 23.58904 19,4582
Totals : 2883.13269 157.2584z29

Results obtained with enhanced inteogrator!

%% End of Report *%%

Instrument 2 1271972006 3:06:37 PM MME

FPage 1 of 1
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Angew. Chem. Int. Ed. Supporting I nformation
Racemic 11
Data File C:\HPCHEM,Z24DATAYTROYY,TR4-5002.T Sample Name: TER-IV-60
rac
Injection Date @ 11/16/2006 4:13:54 PM
Samwtle Mame : TER-IV-&0 Location @ Wial 3
Acg., Operator : Trov
Inj Volume : 5 ul
Acg. Method : C:ZHPCHEM\ Z\METHOD S SCHWIN].HM
Last changed r 1171672006 4:06:41 PM by Troy
(modified after loadineg)
inalvysis Method : C:ZWHPCHEM Z\METHODSZWEPROCKES.HM
Last changed 1271272006 10:47:45 AM by MANARU
(modified after loading)
DADA A, Sig=254.4 Ref=360,100 (TROWTR4-G00Z 1)
mll ] =z
250
200
2504
2004
150
100
504
0
T T T T T T
1] 4 5} 10 mi

Sorted Bw : Gicmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Type Width Area Height

# [minl [minl [wAl*s1 [ dbIT]
il et |-——=1-=--=—= |——===———= R
. 0.2009 5102.55371 3584.37640
Z g.191 WV 0.2133 5032.04395 355.131Z29

-
-1
[=)]
(=)}
oo
3

Totals : 1.01346e4 739.507469

Results obtained with enhanced integrator!

[-==-m--- |
50,3479
49,6521

*** End of Report **%*

Instrument 2 1271272006 10:50:45 &M IMANARTT
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Angew. Chem. Int. Ed. Supporting I nformation

Enantioenriched 11

Data File C:\HPCHEMSZ\DATAN\TROVYTR4-6003.0

EE

Injection Date @ 11/16/2006 4:27:41 PM

Samwtle Mame : TER-IV-&0

Acg., Operator : Trow

Acg. Method : C:ZHPCHEM\ Z\METHOD S SCHWIN].HM
Last changed r 1171672006 4:06:41 PM by Troy

(modified after loadineg)

Analysisz Method : C:%WHPCHEMY Z\METHODS\EPROCES.M

Location :

Last changed v 1271272006 10:47:45 AN by MANARU

(modified after loading)

Inj Volume :

page 48

Sample Name: TER-IV-a0

mAll
500

300

200

100

LAl A, Sig=2544 Ref=3260 100 (TROYMTR4-6003.0)

mi

Sorted Bw : Gicmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Type Width Area Height
# [minl [minl [wAl*s1 [ dbIT]

il et |-——=1-=--=—= |——===———= R |-=—-=——- |
1 7.675 WV 0.1943 3711.07788 Z87.18552

2 g.190 WV 0.2150 7513.72217 531.15946

Totals : 1.12245e4 §15.3535495

Results obtained with enhanced integrator!

*** End of Report **%*

Instrument 2 1271272006 10:49:45 &AM IMANARTT

33.0614
66,9386

Page 1 of
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Racemic 12

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5101.0 Gample Name: TER-IV-51

Injection Date 1271272006 12:11:11 PM

Gamnle Name : TER-I¥-81 Location : ¥ial 1
Ao, Operator : MANARTT

Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed 1271272006 12:20:458 PM by MANARU

(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed r 47572007 2:33:51 PM by MANARD

(modified after loadineg)

LAl A, Sig=254.4 Ref=260,100 (TROWTRS-2104.00
mial ]
175 ﬁ
-
1504
125 4 §
g
100
75
50
25
o T
T T T T T T T T
5 =] L= <] 0 0.5 11 11.8 mi
Area Percent Report
Sorted Bv : Fimal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 7.920 VE 0.2122 2142.18970 154.04074 50.0914
2 10.979 BE 0.3053 2134.36914 107.87710 49,9086

Totals : 4276,55884 Z61.71754

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument 2 4/5/2007 2:34:Z1 PM MANAED Page 1 of 1
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Enantioenriched 12

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5100.0 Gample Name: TER-IV-51

Injection Date 1271272006 11:51:00 &M

Gamnle Name : TER-I¥-81 Location : ¥ial 1
Ao, Operator : MANARTT

Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed t 1241272006 11:49:34 AM by MANABRT

(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed 47572007 2:33:03 PM by MANARD

(modified after loadineg)

LAl A, Sig=254.4 Ref=260,100 (TROMTRS-2100.07
mial ]
175 §
o
1504
125
100
75
50
25 S
0
T T T T T T T T
ta] =] o8 10 105 11 11.8 mi
Area Percent Report
Sorted Bv : Fimal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 g.034 WY 0.2154 2251.06714 159.77780 90.0871
2 1l.144 wp 0.31z0 247.7011& 12.04223 a.91z29

Totals : 2498.76830 171.82003

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument 2 4/5/2007 2:33:2Z7 PM MANAED Page 1 of 1



Angew. Chem. Int. Ed. Supporting I nformation page S51

Racemic 13

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5401.0 Gample Name: TER-IV-94

Injection Date 1271272006 12:51:42 PM

Gamnle Name : TER-IWV-54 Location : ¥ial 1
Ao, Operator : MANARTT

Inj Volume : 5 ul
Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed 1271272006 12:20:458 PM by MANARU

(modified after loadineg)

LAl A, Sig=254.4 Ref=260,100 (TROYTRS-9401.00
mAll
200
1504 g
100
A0
u] S L 1
T T T T T T T T
0 4 5] 10 1 14 mi
Area Percent Report
Sorted Bv : Fimal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [uwin] fminl [maAlT+ =] [ hIT] %
- |====]=====-= | === | === |-=====- |
1 7.658 WP 0.2084 3084.74707 227.23563 50.2Z11
Z 1Z.351 BE 0.3573 3057.58862 131.46155 43,7739

Totals : 614Z,33569 358.607:22

Results obtained with enhanced integrator!

**% End of Report #%%

Instrument 2 1271272006 1:07:5% PM MANARTT Page 1 of 1



Angew. Chem. Int. Ed. Supporting I nformation

Enantioenriched 13

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5402.0

Injection Date
Gamnle Name
Ao, Operator

Acg. Method
Last changed

Analysis Method :
Last changed

1&/18/2006 10:27:12 AM

: TER-IWV-54
: MME

C:\HPCHEM 23 METHOD Y SCHITINL . M
12/15/2006 10:1%:54 &M by MME
(modified after loadineg)

C:\HPCHEM 23 METHOD Y SCHITINL . M
475742007 7:58:56 AM by MANABT

(modified after loadineg)

Location :

Inj Volume :

Wial 1

5l

page S52

Sample Name: TER-IV-9d

LAl A, Sig=254.4 Ref=260,100 (TROWMTRS4-9402.0)
mial ]
225
200+
«"-‘@
o+
1754 E;f?
150
125
100
75
50
25 4 8 .ﬁﬁl
o — e
T T T T T T
[} Fi =] 0 1 1 mi
Area Percent Report
Sorted Bv Fimal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTD=
Sigmal 1: DaDl A, 5ig=254,4 Ref=360,100
Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 7.474 MM 0.2195 2175.22192 165.1%9119 94,9807
2 12.195 MM 0.3356 115.43202 5.73282 5.0393
Totals : 2290.65395 170.92402

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument Z 47572007 7:59:54 AM MANART

FPage 1 of 1
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Racemic 14

Data File C:\HPCHEMSZ\DATAN\TROVYTR4-5300.0

Injection Date
Gamnle Name
Ao, Operator

Acg. Method
Last changed

Analysis Method :

Last changed

l&/12/2006 5:05:31 PH

: TER-IV-33
1 MANART
Inj Volume :

C:\HPCHEM 23 METHOD Y SCHITINL . M
1271272006 4:51:20 PM by MANAET
(modified after loadineg)
C:\HPCHEM 23 METHOD Y SCHITINL . M
1271272006 5:16:10 PM by MANAET
(modified after loadineg)

Location :

Wial 1

5l

page S53

Sample Name: TER-IV-383

mal

1000

200

500

DADA C, Sig=210.2 Ref=360,100 (TROYTRA-5200.0)

7185

mi

Sorted Bv
Multiplier
Dilution :
Use Multiplier & Dilution Factor with ISTDs

1.0000

Signal 1: DADL C, 3ig=210,5 Ref=360,100

Peak RetTime Tvympe

# [minl
____| _______ |____
1 6. 549 WV
2 7.185 VB
Totals :

Width
fminl

Area
[malT*=1

Height
[TdTT]

0.1794 1.34975e4 1129.23804 49,9495
0.2000 1.35247=4 1024, 54834 50,0505

Z2.70222ed4 E153.78638

Results obtained with enhanced inteogrator!

%% End of Report *%%

Instrument 2 1271272006 5:16:36 PM MANART

FPage 1 of 1
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Enantioenriched 14

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5301.0

page S54

Sample Name: TER-IV-383

Injection Date 11/21/2006 9:08:00 AM
Gamnle Name : TER-I¥-83 Location : ¥ial 1
Ao, Operator : mmb
Inj Volume : 5 ul
Acg. Method C:\HPCHEM 23 METHOD Y SCHITINL . M
Last changed 11/20/2006 10:47:22 AM by nwmb
(modified after loading)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed 475742007 §:07:1%9 AM by MANABT
(modified after loadindg)
LAl A, Sig=254.4 Ref=260,100 (TROWTRS-2201.00
mial
20+
G0
a0
20
o
T T T T T T T
6.5 Fills] 5 =] L= <] 0 105 mi
Area Percent Report
Sorted Bv Fimal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTD=
Sigmal 1: DaDl A, 5ig=254,4 Ref=360,100
Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 7.656 MM 0.2450 S551.05505 59.932358 94.9765
Z g. 544 MM 0.2687 46, 60097 Z2.89025 5.0235
Totals : 9Z7.65602 GZ.82262

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument Z 47572007 5:07:31 AM MANART

FPage 1 of 1
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Racemic 15

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5902.0 Gample MName: TER-IV-55r

Injection Date 12/19/2006 §:41:06 AM

Gamnle Name : TER-I¥-55r Location : ¥ial 1
Ao, Operator : Brooks

Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed r 1241972006 §:01:30 AM by Brooks

(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed r 1271972006 9:02:14 AM by Brooks
(modified after loadineg)
LAl A, Sig=254.4 Ref=260,100 (TROWTRS-2902.0)

maAll =]

351

15.565

=0
25
20
184

104

Sorted Bv : Fimal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [minl fminl [mAU*z1 [mdIT] %
- |====]=====-= | === | === |-=====- |
1 11.417 BE 0.4210 1095.65332 3057635 50.3058
Z 15.565 BE 0.5694 1073.44324  23.89318 49.6042

Totals : 2174.09658 68.47452

Results obtained with enhanced inteogrator!

%% End of Report *%%

Instrument Z 1Z2/19/2006 9:02:35 AM Brooks Fage 1 of 1
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Enantioenriched 15

Data File C:\HPCHEMSZ\DATANTROYVYTR4-55900.0

EE

Injection Date @ 12/15/2006 4:36:01 PM

Samwtle Mame : TER-IV-&82

Acg., Operator : MME

Acg. Method : C:ZHPCHEM\ Z\METHOD S SCHWIN].HM
Last changed 1271572006 4:31:39 PM by MME

(modified after loadineg)
Analysis Method : C:\HPCHEM) Z\METHODSY SCHWINL1.M

Location :

Last changed r 1271972006 9:02:39 AM by Brooks

(modified after loading)

Inj Volume :

page S56

Sample Name: TER-IV-39

LAl A, Sig=2544 Ref=3260,100 (TROYMTR4-2900.0)
mAlLl -

20
70
G0
S0
a0 4
20
20
104

15.668

Sorted Bw : Gicmal
Multiplier H 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Type Width Area Height
# [minl [minl [wAl*s1 [ dbIT]

1 11.3658 VB 0.4278 2516.09937 9. 56007
Z 15.6688 PE 0.6014 169,74022 4,25541

Totals : 2655.83958 93.81547

Results obtained with enhanced integrator!

*** End of Report **%*

Instrument Z 1Z2/19/2006 9:03:05 AM Brooks

93.6802
6.3198

FPage 1 of 1
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Racemic 16

Data File C:\HPCHEMSZ\DATAN\TROVY,TRI-2970.01 Gample Name: TER-ITII-Z97r

racemate

Injection Date la/lo/2006 1:31:55 PM
Samwtle Mame : TER-IITI-297r Location @ Wial 62
Acg., Operator : mmb
Inj Volume : 5 ul

Acg. Method : C:ZHPCHEM\ Z\METHOD S SCHWIN].HM
Last changed : 1041072006 1:29:51 PM by nmb

(modified after loadineg)
inalvysis Method : C:ZWHPCHEM\EZ\METHODSAWMME LC.M
Last changed r 1041272006 5:36:57 PM by nmb
(modified after loading)

DALY A, Sig=254,4 Ref=360,100 (TROWMTRI-2970.00
mAl
Foo+ @
@
G000 ]
500+
400
200+
200+
100+
a-
T T T T T
b} [} ri =] 0 mi
Area Percent Report
Sorted By : Gicmal
Hultinlier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Ares
# [minl [minl [wAl*s1 [ dbIT] %
il et |-——=1-=--=—= |——===———= R |-=—-=——- |
1 §.493 BV 0.2392 1.10406:4 703.10413 49,9450
Z 9,438 WV 0.2706 1.10636e4 624.87714 5S0.0520

Totals : Z2.21043e4 1327.981&Z6

Results obtained with enhanced integrator!

*#*% End of Report *%%

Instrument Z 10/12/2006 5:37:Z1 PH nwmh Fage 1 of 1
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Enantioenriched 16

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-9502.0

Injection Date

1&/22/2006 12:21:03 FH

page S58

Sample Name: TER-IV-93

Gamnle Name : TER-I¥-955 Location : ¥ial 1
Ao, Operator : mmb
Inj Volume : 5 ul
Acg. Method C:\HPCHEM 23 METHOD Y SCHITINL . M
Last changed 124222006 12:17:44 PM by nmb
(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed 124222006 12:47:33 PM by nwmb
(modified after loadineg)
LAl A, Sig=254.4 Ref=260,100 (TROWTRS-9202.0)

mAll

<00

350

2004

2504

200

150

100+ ﬁ

50 =]

u]
T T T T T
=] 0 11 1 mi

Sorted Bv
Multiplier
Dilution :
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A,

Peak RetTime Tvympe

1.0000

Sig=254,4 Ref=360,100

Width Area Height
fminl [mAU*z1 [mdIT]

# [minl
1 9.0Z4 BV
2 lo.z2e8 wW
Totals :

0.2424 g662.78271 421.53320
0.2767 424,72885 23.07547

7087.51157 444, 60868

Results obtained with enhanced inteogrator!

%% End of Report *%%

Instrument Z 1Z2/2Z/2006 12:45:12 PM nmb

94,0074
5.9926

FPage 1 of 1
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Racemic 19

Data File C:\HPCHEMSZ\DATAN\TROVY,TRS5-7504.0

page S59

Sample Nawme: TER-V-75

Injection Date
Gamnle Name
Ao, Operator

Hethod
Last changed

/1572007 G:dd:40 AN

: TER-V-75
: hlee

C:\HPCHEM 23 METHOD Y SCHITINL . M
6/15/2007 S:16:42 AM bv hlee
(modified after loadineg)

Location

Inj Volume :

D Wial 1

5l

mAl |

12 4

104

DADA A, Sig=254.4 Ref=3260,100 (TROYMTRS-7504.00)

&

515
%,

%

Sorted Bv
Malrinlier
Dilution

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, $ig=254,4 Ref=360,100

Peak RetTime Twvbe
# [minl

Width Area Heidght
fminl [mAU*z1 [mdIT]

1 EZ9.621 MM
2 33.6l5MN

Totals :

1.0235 &49,91095 13.34026
1.1973 &§52.45923 11.56668

1702.37018 Z25.70694

Results obtained with enhanced integrator!

**% End of Report *%%

Instrument Z 6/15/2007 10:41:Z5 AM hlee

49,9252
50.0748

FPage 1 of 1
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Enantioenriched 19

Data File C:\HPCHEMSZ\DATAN\TROVY,TRS5-7503.0 Sample MName: TER-V-75

Injection Date 6/15/2007 7:36:55 AM

Gamnle Name : TER-V-75 Location : ¥ial 1
Ao, Operator : hlee

Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed T 641572007 7:34:43 LM by hlee

(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed T 641572007 9:16:18 LM by hlee
(modified after loadineg)
LAl A, Sig=254.4 Ref=260,100 (TROYWMTRS-7503.00

mal
20

175

151

125

101

75

24

Sorted Bv : Fimal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 Z§.445 BE 0.7936 1151.26563 20067797 54,8540
2 32.425 PE 0.75840 205.49474 3.18818 15.1460

Totals : 1356.76036 Z3.86615

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument Z 6/15/2007 9:16:40 AM hlee Fage 1 of 1
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Racemic 20

Data File C:\HPCHEMSZ\DATAN\TROVYTR4-23543.0

4/6/2007 10:20:14 AM

Injection Date

page S61

Sauple MName: TER-IV-234dr

Gamnle Name : TER-IWV-234r Location : ¥ial 1
Ao, Operator : MANARTT
Inj Volume : 5 ul
Acg. Method C:\HPCHEM 23 METHOD Y SCHITINL . M
Last changed 4/6/2007 10:20: 25 AM bhv MANABU
(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed 4/6/2007 10:42:55 AM bhv MANABI
(modified after loadineg)
LAl A, Sig=254.4 Ref=260,100 (TROWTRG-2343.0)

mial

250

200+ ﬁ

2 3
@
150+
100+
A0
. L
T T T
15 hil=] 17 19 mi
Area Percent Report

Sorted Bv Fimal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTD=

Signal 1: DADL A, 3ig=254,4 Ref=360,100

Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %
- |====]=====-= | === | === |-=====- |
1 1&.820 BY 0.4251 4748.37305 169.37079 50,1364
2 18.194 wv 0.4529 4722,52930 150.15065 49,8636
Totals : 0470, 90234 319.52144

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument 2 4/6/2007 10:43:05 AM MAWNARD

FPage 1 of 1



Angew. Chem. Int. Ed. Supporting I nformation

Enantioenriched 20

page S62

Data File C:\HPCHEMSZ\DATAN\TROVYTR4-2230.0 Gample MName: TER-IV-z229

Injection Date 3/30/2007 10:18:46 AM

Gamnle Name : TER-IV-=:29 Location : ¥ial 1
Ao, Operator : MANARTT

Inj Volume : 5 ul
Acg. Method : C:ZVHPCHEMY ZVMETHOD S SCHIINL. M
Last changed 343072007 10:08:33 AM by MANARTT

(modified after loadineg)
Analysiz Method : C:\HPCHEMY Z2\METHODSY SCHITINL. M
Last changed r 47572007 §:30:53 AM by MANARD

(modified after loadineg)

LAl A, Sig=254.4 Ref=260,100 (TROWMTRG-2290.0)
mAll
140+
1204 ﬁ
=
100+
a0
50
a0 1
o
e
20
u]
T T T
15 hil=] 17 1 mi
Area Percent Report
Sorted Bv : Fimal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTD=
Sigmal 1: DaDl A, 5ig=254,4 Ref=360,100
Peak RetTime Tvme Width Area Height Area
# [minl [minl [wAl*51 [ mdk1T] %

—mm | mmmmmn | === ]=mmmmmm |==mmmmmmmm |==mmmmmmem B |
1 17.55%8 BY 0.4522 3345.92187 101.68643 854.0360
2 19,112 VB& 0.5005 636, 18250 19.40381 15.9840

Totals : 3985.10437 1Z1.05009

Rezults obtained with enhanced integrator!

%% End of Report *%%

Instrument Z 47572007 5:31:19 AM MANART

FPage 1 of 1
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Racemic 1

Data File C:\HPCHEMSZ\DATAN\TROVY,TR4-5003.0

Injection Date 12/14/2006 12:04:10 PM

page S63

Sample Name: TER-IV-920

Gamnle Name : TER-I¥-50 Location : ¥ial 1
Ao, Operator : MMB
Inj Volume : 5 ul
Acg. Method C:\HPCHEM 23 METHOD Y SCHITINL . M
Last changed 12/14/2006 11:45:358 &M by MMBE
(modified after loadineg)
Analysiz Method : C:VHPCHEM\Z\METHODSA\MME LC.M
Last changed 12/21/2006 6:54:53 PM by mmb
(modified after loadineg)
LAl C, Sig=210.2 Ref=260,100 (TROYMTRS-90032.0)
AUl b )
) g & &
L =R
2500 o b * A
2000+
1500
1000
500
D T T T T T T T
ta] ta] IS5 4 425 4.5 475 mi

Sorted Bv Fimal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL C, 3ig=210,5 Ref=360,100

501327
49,5673

Peak RetTime Tvme Width Area Height
# [minl fminl [mAU*z1 [mdIT]
- |====]=====-= | === | === |-=====- |
1 3.956 MM 0.1016 1.46575ed 2404, 97046
2 4,307 MM 0.1065 1.45799=4 2281.31519
Totals : 2.92374ed 4656.28564

Results obtained with enhanced inteogrator!

%% End of Report *%%

Instrument Z 1Z/21/2006 6:55:49 PH nwmh

FPage 1 of 1
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Kinetic Resolution Study

Experiment 1

Followed the general procedure using silyloxyalene 1 (100 mg, 0.46 mmol), 2-
chlorobenzaldehyde (26 ni., 0.23 mmol) and (salen)Cr(111)-SbFs 2 (19 mg, 0.023 mmol).
After consumption of the aldehyde as monitored by TLC (40 h), the mixture was filtered
through a plug of silica gel and washed with pentane. The solution was concentrated in
vacuo. The resulting residue was then analyzed by HPLC with a Chiralcel-OD column.
The remaining silyloxyallene 1 was racemic.

Data File C:ZWHPCHEMYZ\DATAYTROY,TR4-9100.D Sample Name: TER-IV-S91r

Injection Date : 1172872006 8:19:34 AM

Samvle Name : TER-IV-Sl1r Location : Vial 1
Acg. Operator : MME

Inj Wolume : 5 ul
Aeoo. Method : C:\HPCHEM\ 2\METHODSY SCHWIN1.M
Last changed : 11/28/2006 §:19:4% AM by MME

(modified after loadineg)
Analysis Method @ C:\HPCHEM,Z2\METHODS\MME LC.M
Last changed 1272172006 6:58:26 PM by mmb
(modified after loadineg)
DAL A, Sig=2544 Ref=3560,100 (TROYTR4-2100.07

mAL

2004

GO0

==}
4330

Gorted By : Gitmal
Multinlier : 1.0000
Dilution H 1.0000

Use Maltiplier & Dilut:l.'.on Factor with ISTDs

Sigmal 1: DADL A4, Sig=254,4 Ref=3e0,100

Peak RetTime Tvne TWidth Area Heioght Area
# [minl [min] [wdT*=] [malT] %
il bt |====]-==—— === [ttt === |
1 3.986 VvV 0.0876 Z192.09204 367.45917 49,7082
2 4,330 VP 0.0958 2217.83032 341.56226 50,2918

Taotals : 4409, 92236 709.02142

Results obtained with enhanced inteorator!

*#%% End of Report #+%

Instrument 2 1272172006 6:55:49 PM nmb Page 1 of L
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Experiment 2

Followed the general procedure using silyloxyalene 1 (50 mg, 0.23 mmol), 2-
chlorobenzaldehyde (26 ni, 0.23 mmol) and (salen)Cr(111)-SbFs 2 (19 mg, 0.023 mmoal).
After approximately half of the aldehyde was consumed as monitored by TLC (18 h), the
mixture was filtered through a plug of silica gel and washed with pentane. The solution
was concentrated in vacuo. The resulting residue was then analyzed by HPLC with a

Chiralcel-OD column. Theremaining silyloxyallene 1 was racemic.

Data File C:‘\HPFCHEM)Z\DATA\TROY"TR<4-5007.D Jample Hame: TER-IV-20

Injection Date : 1271472006 1l:05:11 M

Sanvle Name 1 TER-IV-90 Location : Vial 1
Acg. Operator : MME

Inj Volume : 5 pl
Acg. Method : C:\HPCHEM: 2\METHOD S SCHWINL. M
Last chandged 1271472008 l2:31:11 PHM by MME

(modified after loadineg)
Analysis Method : C:\HPCHEMYZ\METHODSWMME LC.M
Last changed 1272172008 6:57:31 PM bv mmb

(modified after loadineg)

DAl A, Sig=284,4 Ref=260 100 (TROMTR4-9007 .07
mal
20004
1500 —
2 g
000+
500
a T T T T T T
i) L) i<} 4 4,25 45 475 mi
hrea Percent Report
Sorted By H Signal
Multiplier H l.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Gigmal 1: DaDl &, S3ig=254,4 Ref=360,100
Peak PetTime Type Width Ares Height Ares
# [minl [mind [mall*s1 [malT] %

e et [====[==m==m R [====mmmn R e |
1 4,009 Vi 0.0868 8096.12500 1371.98450 50.0474
2 4,371 VvV 0.0958 8080.775832 1277.39111 49.9526

Totals : 1.61765ed  2649,37561

Results obtained with enhanced inteorator!

%% End of Report F#%

Instrument 2 1272172006 6:57:44 PM mmh

Pag: 1 of 1
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Cr(l11)-Catalyzed Competition Experiment

To a 2-dram vial equipped with a magnetic stir bar and (salen)Cr(l11)- SbFs 2 (19 mg,
0.023 mmol) was added benzaldehyde (23 ni., 0.23 mmol). The vial was cooled to —20
°C and silyloxyallene 1 (50 mg, 0.23 mmol) and silyl enol ether 17 (30 mg, 0.23 mmol)
dissolved in CHxCl, (250 ni) were added via syringe in one portion. The resulting
solution was stirred at =20 °C until the aldehyde was completely consumed (12 h) as
determined by thin layer chromatography (20% ethyl acetate/hexanes). The solution was
concentrated and the resulting residue was analyzed by 500 MHz *H NMR spectroscopy.
Only product from the addition of silyloxyallene 1 to benzaldehyde was observed. No
product derived from the enol silane 17 was witnessed. The residue was then dissolved
in THF (5 mL) and treated briefly with IN HCI (1 mL). After 5 minutes, the solution
was diluted with water (10 mL) and ether (20 mL) and transferred to a separatory funnel.
The aqueous layer was discarded and the ether layer was washed with saturated NaHCO;
(20 mL) and brine (10 mL), dried over anhydrous Na;SO,, filtered, and concentrated to
provide the unpurified reaction mixture. Analysis by 500 MHz *H NMR spectroscopy
revedled 3 as the lone product. Purification by flash chromatography (15%
EtOA c/hexanes) afforded 46 mg of 3 (79%) asayellow oil.

Sc(OTf)s-Catalyzed Competition Experiment

To a flame-dried 10 mL round bottom flask equipped with a magnetic stir bar was
dissolved silyloxyallene 1 (50 mg, 0.23 mmol) and silyl enol ether 17 (30 mg, 0.23
mmol) in CHxCl, (2 mL). Benzaldehyde (23 ni, 0.23 mmol) was added and the flask
was cooled to —78 °C. After stirring for 10 minutes, Sc(OTf)3 (11 mg, 0.023 mmol) was
added. The resulting solution was stirred at —78 °C until the aldehyde was completely
consumed (15 min) as determined by thin layer chromatography (20% ethyl
acetate/hexanes). After consumption of the aldehyde, the reaction mixture was then
filtered through a plug of silica gel with ether (40 mL). The ether solution was
concentrated giving the unpurified silyl protected products, which were dissolved in THF
(5 mL) and treated with briefly (5 min) with IN HCI (ImL). This solution was diluted
with ether (20 mL) and water (10 mL) and poured into a separatory funnel. The aqueous
layer was discarded and the ether layer was washed with saturated NaHCO; (10 mL) and
brine (10 mL). The resulting ether layer was dried over anhydrous Na,SO,, filtered, and
concentrated in vacuo to provide the unpurified carbinols. The NMR spectrum of the
unpurified residue revealed a ratio of 1.5 to 1 favoring the aldol product derived from
enol silane 17.



Angew. Chem. Int. Ed. Supporting I nformation page S67

Procedurefor Synthesisand I solation of Heter o-ene Product

TMSO  OH  Cl (2)-2-benzylidene-1-(2-chlor ophenyl)-3-(trimethylsilyloxy)but-3-
en-1-ol: To a 2-dram vial equipped with a magnetic stir bar and
| (slen)Cr(I11)-SbFs 2 (19 mg, 0.023 mmol) was added 2-
Ph chlorobenzaldehyde (26 ni., 0.23 mmol). The vial was cooled to —20
°C and silyloxyallene (75 mg, 0.34 mmol) dissolved in CH.CI, (250 nL.) was added via
syringe in one portion. Upon consumption of 2-chlorobenzaldehyde (12h) as determined
by thin layer chromatography, the solution was concentrated in vacuo. The resulting
residue was purified by flash chromatography on deactivated silica (15%
EtOAc/hexanes) to afford a mixture of the hetero-ene-product (15 mg, 18% yield) and
hydrolyzed product 5 (45 mg, 69% vyield). Analytical data for hetero-ene-product: *H
NMR (500 MHz, CDCls) d 7.40 (d, J = 7.8 Hz, 1H), 7.35 (d, J = 7.8 Hz, 1H), 7.30-7.22
(m, 7H), 6.54 (s, 1H), 5.81 (d, J = 4.6 Hz, 1H), 4.19 (s, 1H), 4.11 (s, 1H), 2.80 (d, J = 4.8
Hz, 1H), 0.16 (s, 9H); *C NMR (125 MHz, CDCls) d 153.7, 139.4, 139.3, 137.0, 133.3,
130.3, 129.6, 129.2, 129.0, 128.7, 128.1, 127.5, 127.0, 95.3, 73.8, 0.1. The relative
stereochemistry was determined by NOE observed between the vinylic hydrogen and
benzylic hydrogen.

Cl
Me;SiO  OH
W
o n)

observed
NOE

ORTEP and Determination of Absolute Configuration

For the absolute configuration determination, see the X-ray anaysis of 4-bromobenzoyl-
protected 8.

o) OH o)
DMAP, Et;N
Me)j)\@\ + cl
CH,CI @ 9 0
Ph cl Br 2>
Me ’
Ph cl

X-ray diffraction was performed at —120 °C and raw frame data were processed using
SAINT. Molecular structure was solved using direct methods and refined by F2 by full-
matrix least-squares techniques. The GOF = 1.04 for 334 variables refined to R1 =
0.0574 for 19743 reflections with 1>2a(1). Further information is contained in the CCDC
file 631929.
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