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I. General Information.

Commercially available materials purchased from Alfa AesaBigmaAldrich were used as
received, except aldehydes that were purifieddistillation or column chromatography pritur use.
Proton nuclear magnetic resonancel (NMR) spectra were recorded a@nBruker (400 MHz)
spectrometer Chemical shifts were recorded in parts per million (ppa@), relatie to
tetramethylsilanel{0.00) orchloroform @ = 7.26, singlet)*H NMR splitting patterns are designated
as singlet (s), doublet (d)jptet (t), quartet (q), dd (doublet of doublets); m (multiplets), andAdkc.
first-order splitting patterns were assigned on the basis of the appearfatihe multiplet. Splitting
patterns that could not be easily interpreted are designated as multiplet (m) or broad (br). Carbon
nuclear magnetic resonanc¢é&d NMR) spectra were recorded oBeuker (100 MHz) spectrometer.
High resolution mass spectrahalysis (HRMS) was performed on Finnigan MAT 95 XP mass
spectrometer (Thermo Electron Corporation). The determination of enantiomeric exagsss w
performed via chiral HPLC analysisusing Shimadzu L&OAD HPLC workstation X-ray
crystallography analysis wagerformed on Bruker X8 APEX -Xay diffractionmeter.Optical
rotations were measured using a 1 mL cell with a 1 dm path lengthlasca PLO30 polarimeter
and are reported as followst[p (c is in gm per 100 mL solvent)Analytical thinlayer
chromatgraphy (TLC) was carried out oklerck 60 F254 preoated silica gel plate (0.2 mm
thickness) Visualization was performed using a UV lamp or potassium permanganate stain.
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Il Summary of initial studies on reaction condition optimization

Table S1.
(@]
o) R™ "~ >0 o
1a ‘ ~ {-Mes
RMH NHC PR N > ph Mes’N\//N Mes
+ _ Base, Acid 3a A crN*
/\)OL THF (enolite prod.) </ /
S R BF,—N N
Ph Ph RT, 24 h '\|l|/ P §
2a Ph Mes”+ N g 0 C
(R = p-MeO-CgHy) Ph™ 4a
(homoenolate prod.)

Entry®® Condition 3a+4a (%)™ 3a:4a” 3ad.r.(ee)™
1 A, DBU 85 <1:99 -
2 A, DBU, HOAc 81 1:13 -
3 A, KOAc 20 151
4 A, KOAc, HOAc 9 1.8:1
5 A, K,CO;5 >95 1:13 -
6 A, K,COj3, HOAC >95 1:1.7 -
7 A, DABCO 81 1: 4.3 -
8 A, DABCO,HOAC 16 12:1 -
9 A, KOAC 20 15:1 -
10 A, KOAc, HOAc 9 1.8:1 -
11 A, KsPOy, >95 1:8 -
12 A, KsPO,, HOAC 51 1.3:1
13 B, KsPO,, HOAC >95 9:1 1.7:1
14 C, KsPO,, HOAC >95 56:1 20:1
15 C, Et;N 78 16:1 8:1
16 C, Et;N, HOAC 73 6:1 20:1
17 C, NMM 44 6.5:1 20:1
18 C, NMM, HOAc 37 10.9:1 20:1
19 C, DIEA 63 25:1 8:1
20 C, DIEA, HOAc 52 7.8:1 20:1
21 C, DMAP 54 21:1 9:1
22 C, DMAP, HOAc 23 12:1 14:1
23 C, KOAc 78 5.2:1 2011
24 C, KOAc, HOAC 71 10.5:1 2011
25" C, KOAc, HOAC 75 10.2:1 20:1
261111 C, KOAc, HOAc 81 10:1 20:1
270 C, KOAc, HOAC >95(86)" 10:1 20:1(>98%)

[a] 1a (0.50 mmol), 2a (0.25 mmol), base (and acid), THF (1.0 mL), N,. [b] Combined yield of 3a and 4a based on 2a; estimated via 'H
NMR analysis of crude reaction mixture. [c] Ratio of 3a and 4a, estimated via *H NMR analysis of crude reaction mixture. [d] d.r. and ee of
3a, estimated via *H NMR and chiral phase HPLC analysis respectively. Absolute configuration of the major diastereomer of 3a was
determined via x-ray structure of its analog 3c (Table 2). [e] 20 mol% C, [f] 250% mol KOAc, 25% HOAc, 4 A MS. [g] 0.5M THF. [h] Isolated

yield of 3a (single diastereomer)
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General procedure for the synthesis of 3:

NHC C (20 mol%) (0]
o) 0] KOACc(2.5 equiv), AcOH(0.25 equiv) .,
pMP” ¢ o
X + N
PMP/\)J\H Ph/\)kph THF(0.5 mL), 4A MS, =
1a 2a RT, 24 h Ph Ph

A dry 10 mL Schlenk tubesquipped witha stir magneticbar wassuccessivelgharged with enala

(81 mg,0.5 mmol), chalcone2a (52 mg,0.25 mmol), NHC precatalystC (18.4 mg, 0.06 mmol),
KOAc (614 mg, 0.625mmol) and4A MS (100 mg. The tube was closed with a septum, evacuated,
and refilled withnitrogen To this mixture was addedeshly distilled THF Q.5 mL), followed by
AcOH (7.2 pL, 0.0625 mmol). The reactiormixture was stirred at RT foR4 h. After complete
consumption oRa, as indicated by TLC and cruld NMR analysis, lie solvent was removed under
reducedpressureThe resulting residue was purifieth column chromatographynosilica gel with
hexanes/ethyacetate 10:1) as eluent tafford product3a asa white solidin 86% yield(79.6 mg,
20:1 dr and 99% ee

Note The correspondingacemicproducts for chiral HPLC method developmesatre prepared
using the above method in presen€eatalystB. In most cases, thisse ofcatalyst B gave products
with lowerdr than theuse ofchiral catalystC.

Determination of absoluteand relative configuration via X-ray crystallographic analysis:
Good qualitycrystalof 3c (colorless flaky crystal) was obtained by vaporization lbéxane/ethyl
acetatesolution of compoun@c. CCDC 87033 ¢ontainghe supplementary crystallographic data.
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[ll. Characterizations of Products

(3S5,49)-3-(4-M ethoxybenzyl}4,6-diphenyl-3,4-dihydro-2H-pyran-2-one
(3a): White solid, 80 mg %@ 1.13, CHCl,) = +251.8;'H NMR (400
MHz, CDCl;) U= 2.38(dd, J = 14.8, 9.2 Hz, 1H)3.21(dd,J = 14.4, 5.2 Hz,
1H), 3.33(ddd,J = 9.2, 7.2, 5.2 Hz, 1HB.66(t, J = 6.8 Hz, 1H), 3.79 (s, 3H),
6.02 (d, J = 6.8 Hz, 1H), 6.846.87 (m, 2H),7.04 (d, J = 8.4 Hz, 2H),
7.097.11 (m, 2H), 7.267.40 (m, 6H), 7.647.66 (m, 2H):**C NMR (100 MHz, CDCl) Ui = 170.3,
158.3, 150.0, 137.9, 132.2, 130.6, 130.0, 129.2, 129.0, 128.6, 128.5, 127.8, 124.7, 114.0, 105.2, 55.3,
45.8, 40.8, 31.5; HRMS(ESI) calcd f6psH23:03(M+H)™: 371.1647Found: 371.1640;98% ee 8S
49- isomer as determined by HPLCHiralcel OD, 99.9:0.1 hexanesRrOH, 0.7 mL/min), t
(major) = 169.3 min, t((minor) = 147.3 min.

(35,49)-3-(2-M ethoxybenzyl}4,6-diphenyl-3,4-dihydro-2H-pyran-2-one
(3b) White solid 82 mg[ W% (c 1.72 CH,Cl,) = +234.3 'H NMR (400
MHz, CDCly) Ui = 2.50(dd, J = 144, 8.4Hz, 1H), 3.19(dd, J = 14.4 5.6 Hz,
1H), 3.55'3.57(m, 1H), 3.65(t, J = 6.8 Hz, 1H), 3.80(s, 3H), 6.03(d, J =
6.8Hz, 1H), 6.8416.88(m, 2H), 6.98(dd, J = 7.2, 1.6 Hz, 1H), 7.14i 7.16(m,
2H), 720i 7.39(m, 7H), 764i 7.67 (m, 2H); *C NMR (100 MHz, CDCly) ti = 1707, 157.7, 149.8,
138.4,132.4, 131.7, 129.1, 128.9, 128.5, 128.5, 127.9, 127.7, 126.8, 124.6, 120.3, 110.1, 105.4, 55.2,
43.4, 41.3, 28.4; HRS(ESI) calcdfor CosHas03(M+H)": 371.1647Found:371.1649>98% ee RS
49- isomer as determinday HPLC ChiralcellA, 99.9.0.1 hexanesfPrOH, 0.7 mL/min), t (major)
=83.0min, t(minor) = 77.3min.

Br (3S,49)-3-(4-Bromobenzyl)-4,6-diphenyl-3,4-dihydro-2H-pyran-2-one
O (3c): White solid 76 mg [ W¥ (c 1.96 CH,Cl,) = +237.2 *H NMR (400
o) MHz, CDCl;) G = 2.42(dd,J = 14.8, 9.2 Hz, 1H)3.18(dd, J = 14.8, 5.6 Hz,
o 1H), 3.34(ddd,J = 8.8, 6.8, 5.6 Hz, 1HB.65(t, J = 6.8 Hz, 1H)6.03(d, J =
O = O 6.8 Hz, 1H),7.00(d, J = 8.4 Hz, 2H), 7.077.10 (m, 2H), 7.207.44 (m, 8H),
7.6417.66 (m, 2H);*C NMR (100 MHz, CDCls) U = 169.9, 150.0, 137.7,
137.6,132.0, 131.6, 130.8, 129.3, 129.1, 128.6, 128.4, 128.0, 124.7, 120.4, 105.0, 45.5, 41.0, 32.0
HRMS(ESI) calcdfor CasH200.Br(M+H)™: 419.0647Found 419.0642>98% ee @S 49- isomer as
determinedoy HPLC Chiralcel OFH, 92:8 hexanes/PrOH, 0.7 mL/min), t (major) = 98.0min,
(minor) =79.0min.

O (3S5,49)-3-(2-Bromobenzyl)-4,6-diphenyl-3,4-dihydro-2H-pyran-2-one (3d):
o | White solid 86 mg [ W% (c 0.78 CH,Cl,) = +204.3 *H NMR (400 MHz,

o CDCls) U= 2.74(dd, J = 140, 5.6 Hz, 1H), 3.08 (dd, J = 14.4 7.2 Hz, 1H),
O N O 3.48 3.53(m, 1H), 3.82(t, J = 6.8 Hz, 1H), 6.06(d, J = 6.8 Hz, 1H), 707 7.11

A
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(m, 1H), 720i 7.24 (m, 4H), 731 7.39(m, 6H), 7.53(dd, J = 8.0, 0.8 Hz, 1H), 764i 7.66 (m, 2H);

13C NMR (100 MHz,CDCls) ti= 1700, 150.0, 138.4, 138.0, 132.8, 132.4, 132.1, 129.2, 129.1, 128.6,
128.4, 127.9, 127.3, 124.7, 104.9, 44.0, 42.1, 33.8MBESI) calcd for CasH200.Br(M+H)":
419.0647 Found 419.064% >98% ee BS 49- isomer as determinedy HPLC (Chiralcel OD,
99.9.0.1 hexanesPrOH,0.7 mL/min), t (major) =45.7min, t (minor) = 58.3min.

(35,45)-3-(4-(Dimethylamino)benzyl)-4,6-diphenyl-3,4-dihydro -2H-pyran-2

-one (3e): yellow oil, 77 mg  J*d 1.2, CHCl,) = +193.1;'"H NMR (400

MHz, CDCls) U = 2.33(dd, J = 14.8, 9.6 Hz, 1H), 2.93 (s, 6H3,20(dd, J =

14.4, 4.8 Hz, 1H)3.31(ddd,J = 9.6, 6.8, 4.8 Hz, 1HB.67(t, J = 6.8 Hz, 1H),
6.02(d,J=6.8 Hz, 1H)6.70(dd,J = 6.8, 2.0 Hz, 2H)6.99(d, J = 2.0 Hz, 2H),
7.10'7.13 (m, 2H), 7.247.39 (m, 6H), 7.647.66 (m, 2H);"*C NMR (100 MHz,

CDCl) = 170.5, 149.9, 149.4, 138.0, 132.3, 129.7, 129.1, 128.9, 128.6, 127.7, 126.3, 124.7, 112.9,
105.5, 46.0, 40.8, 40.6, 31.2; HRMS(ESI) calcdGgasHeNO(M+H)™: 384.1964Found: 384.1967;

>08% ee 8BS 49- isomer as determined by HPLCHKiralcel OFH, 95:5 hexanesi#rOH, 0.7
mL/min), t (majon = 353.3 min, {(minor) = 294.0 min.

(3S,49)-3-(Naphthalen-2-yImethyl)-4,6-diphenyl-3,4-dihydro -2H-pyran-2-
f’j© one (3f): White solid 82mg, ~ {2Wd1.64, CHCL,) = +252.2::H NMR (400
= MHz, CDCls) ti=2.61(dd,J = 14.4, 9.2 Hz, 1H), 3.48.52 (m, 2H) 3.66(t, J
@ = 6.8 Hz, 1H)6.02(d, J = 6.8 Hz, 1H), 7.007.11 (m, 2H), 7.257.40(m, 7H),
7.457.49 (m, 2H), 7.53 (s, 1H), 7.68.67 (m,2H), 7.767.84 (m, 3H);"*C NMR (100 MHz,
CDClg) t=170.2, 150.0, 137.8, 136.0, 133.5, 132.3, 123.2, 129.2, 129.0, 128.6, 128.5, 128.3, 127.9,
127.7, 127.6, 127.5, 127.2, 126.2, 125.6, 124.7, 105.2, 45.6, 40.8, 32.5; HRMS(ESI) calcd for
CagH230-(M+H)™: 391.1698 Found: 391.1699; 8% ee 8S 49- isomer as determined by HPLC
(ChiralcelOJH, 92:8 hexanes##rOH, 0.7 mL/min), {major) = 241.2 min, (minor) = 150.1 min.

(35,49)-3-(Furan-2-ylmethyl)-4,6-diphenyl-3,4-dihydro-2H-pyran-2-one
(3g) vellow oil, 56 mg  {*c]0.95, CHCI,) = +263.4:1H NMR (400 MHz,
CDCl;) G = 2.48(dd, J = 16.0, 9.6 Hz, 1H)3.23(dd, J = 16.0, 4.8 Hz, 1H),
3.46'3.50 (m, 1H)3.76(t,J = 6.8 Hz, 1H)6.04(d,J= 3.2 Hz, 1H)6.07(d, J
= 6.8 Hz, 1H)6.33(dd,J= 2.8, 1.6 Hz, 1H), 7.1F.15 (m, 2H), 7.2i77.42 (m,
7H), 7.66 7.68 (m, 2H);*C NMR (100 MHz,CDCly) ti= 170.0, 152.5150.3,
141.5, 137.4, 132.1, 129.2, 109128.6, 128.5, 127.9, 1241710.4, 107.1, 105.0, 43.3, 40.8, 25.2;
HRMS(ESI) calcdfor CxH1g03(M+H)™: 331.1334 Found 331.1337 >98% ee @S 49- isomer as
determinedby HPLC ChiralcelOD, 99.5.0.5 hexanes/PrOH, 0.7 mL/min), t (major = 38.8 min,
(minor) =34.6min.
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O (35,49)-3-Benzyt4,6-diphenyl-3,4-dihydro-2H-pyran-2-one (3h): White
0 solid, 75 mg[ W% (c 1.5 CH,Cl,) = +237.5 *H NMR (400 MHz,CDCls) i
0 =2.44(dd,J= 14.8, 9.6 Hz, 1H)3.29(dd,J = 14.4, 4.8 Hz, 1H)3.39(ddd,J
O N O = 9.2, 7.2, 5.2 Hz, 1H)3.66 (t, J = 6.8 Hz, 1H),6.03(d, J = 6.8 Hz, 1H),
7.097.14 (m, 4H), 7.247.40 (m, 9H), 7.647.67 (m, 2H);**C NMR (100
MHz, CDCl;) u = 170.2, 150.0, 138.7, 137.8, 132.2, 129.2, 129.0, 128.9, 128.6, 128.5, 127.8, 126.6,
124.7, 105.2, 45.7, 40.8, 32 BRMS(ESI) calcdfor Co4H2:0,(M+H)™: 341.1542 Found 341.1539
>98% ee @S 49- isomer as determinedy HPLC Chiralcel OD, 99.9: 0.1 hexanes#PrOH, 0.7
mL/min), t (major) =69.7min, t (minor) =87.9min.

o (35,49)-3-Hexyl-4,6-diphenyl-3,4-dihydro-2H-pyran-2-one (3i): White
o solid, 69 mg J*U@% 1.61, CHCl,) = +206.3;'"H NMR (400 MHz,
O \ O CDCl3) ii=0.86(t, J = 6.8 Hz, 3H), 1.181.29 (m, 9H), 1.361.73 (m, 1H),

2.93(dd,J = 14.0, 6.8 Hz, 1H)3.82(t, J= 6.8 Hz, 1H)6.07(d, J = 6.8 Hz,
1H), 7.16 7.18 (m, 2H), 7.267.41 (m, 6H), 7.667.69 (m, 2H);"*C NMR (100 MHz, CDCl) U =

170.6, 150.2, 138.1, 132.3, 129.1, 128.9, 128.6, 1222,7, 124.7, 104.8, 44.3, 4131.6, 29.1,
27.3, 26.5, 22.6, 14.1; HRS(ESI) calcd for Ca3H270-(M+H)™: 335.2011 Found 335.2010 >98%

ee BS 49- isomer as determinday HPLC ChiralcelOD, 99.9.0.1 hexanes#PrOH,0.7 mL/min), t

(majon = 36.7 min, t (minor) = 67.4min.

(3S,49)-3-Butyl-4,6-diphenyl-3,4-dihydro-2H-pyran-2-one (3j): White

o solid, 59 mg [ @7 (c 2.07, CH,Cl,) = +225.% *H NMR (400 MHz,CDCl)
O X O u=0.87(t,J=7.2Hz,3H), 1.25 1.44(m, 5H), 1.71i 1.74(m, 1H), 2.93(dd,

J =140, 6.8 Hz, 1H), 3.83(t, J = 6.8 Hz, 1H), 6.07 (d, J = 6.8 Hz, 1H),

7.16i 7.18(m, 2H), 727i 7.42(m, 6H), 7.67i 7.69 (m, 2H); **C NMR (100 MHz, CDCl) Ui = 1708,
150.2, 132.3, 129.1, 128.9, 1285, 128.2, 127.7, 1244.,8, 44.3, 41.5, 29.5, 26.2, 22.5, 13.9;
HRMS(ESI) calcdfor Co1H230(M+H)™: 307.1698 Found 307.1702 >98% ee @S 49- isomer as
determinedby HPLC ChiralcelOD, 99.9:0.1 hexanes/PrOH, 0.7 mL/min), t (majorn = 35.6min,
(minor) =56.7min.

(35,49)-3-(4-M ethoxybenzyl}4-(4-methoxyphenyl)6-phenyl-3,4-dihydro -2
H-pyran-2-one (3k): yellow oil, 78 mg[ W3 (c 2.25 CH,Cl,) = +225.2 1H
NMR (400 MHz,CDCly) i = 2.39(dd, J = 148, 9.2 Hz, 1H), 3.21(dd, J = 148,
5.2 Hz, 1H), 3.30(ddd, J = 9.2, 6.8, 5.2 Hz, 1H), 3.61(t, J = 6.8 Hz, 1H), 3.80
(s, 3H), 3.81 (s, 3H), 6.01 (d, J = 6.8 Hz, 1H), 6.85 (d, J = 8.4 Hz, 4H),
6.99 7.06(m, 4H), 7.34i 7.40(m, 3H), 764 7.66 (m, 2H): °C NMR (100 MHz, CDCly) & = 1704,
159.2, 158.2, 149.8, 132.3, 130.6, 130.0, 129.7, 129.5, 129.1, 128.5, 124.6, 114.3, 113.9, 105.6, 55.3,
46.0, 39.9, 31.4; HRS(ESI) calcdfor CogHasOs(M+H)*: 401.1753Found 401.1755>98% ee @S

S6
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49- isomer as determinday HPLC ChiralcellA, 99.5:0.5 hexanes/PrOH, 0.7 mL/min), t; (major)
=176.7min, t (minor) = 321.1 min.

QMe (35,49)-3-(4-M ethoxybenzyl}6-phenyl-4-(p-tolyl) -3,4-dihydro -2H-pyran-2
. O -one (31): White solid 80 mg[ W% (c 1.51, CH,Cl,) = +247.4 H NMR (400
o MHz, CDCls) U = 2.34(s, 3H), 2.39(dd, J = 14.8 9.2 Hz, 1H), 3.20(dd, J =

O N O 148, 5.2Hz, 1H), 3.30(ddd J=9.2, 7.2, 5.2Hz, 1H), 3.62(t, J = 6.8 Hz, 1H),

Me] 3.81(s, 3H), 6.01(d, J=6.8Hz, 1H), 6.83 6.87(m, 2H), 6.99(d, J = 8.0 Hz,
2H), 7.05(d, J = 8.0 Hz, 2H), 7.13(d, J = 8.0 Hz, 2H), 7.34i 7.40(m, 3H), 7.63i 7.66 (m, 2H) *C
NMR (100 MHz, CDCl3) 0 = 1704, 158.2, 149.8, 137.5, 134.7, 132.2, 130.7, 130.0, 129.6, 129.1,
128.5, 128.3, 124.6, 113.9, 105.5, 55.3, 45.9, 40.3, 31.4,; ARMS(ESI) calcd for
CaeH2503(M+H)™: 385.1804 Found 385.1801 >98% ee BS 49- isomer as determiney HPLC
(ChiralcelOD-H, 9:1 hexanesfPrOH,0.7 mL/min), t (major) = 47.2min, t (minor) = 63.8 min.

(3S5,49)-3-(4-M ethoxybenzyl}6-phenyl-4-(o-tolyl) -3,4-dihydro -2H-pyran-2-
one(3m):White solid 47 mg[ W3 (c 1.22 CH,Cl,) = +223.0 *H NMR (400
MHz, CDCl) t = 2.05 (s, 3H)2.53(dd,J = 13.2, 8.0 Hz, 1H), 3.268.36 (m,

2H), 3.78 (s, 3H)3.93(t, J = 6.8 Hz, 1H)5.92(d, J = 6.8 Hz, 1H), 6.7i76.80

(m, 2H), 6.85(d, J = 8.8 Hz, 2H), 7.107.20 (m, 4H), 7.327.38 (m, 3H),
7.60'7.63 (m, 2H):*C NMR (100 MHz,CDCly) ti= 170.9, 158.3, 149.4, 137.0,
135.9, 132.4, 1368, 130.4, 129.8129.0, 128.5, 127.3, 127.1, 124.6, 114.0, 104.3, 55.3, 44.6, 35.7,
31.5, 19.6; HRIS(ESI) calcdfor CaeH2s05(M+H)™: 385.1804 Found 385.1805 >98% ee @S 49-
isomer as determinegoly HPLC ChiralcellA, 98:2 hexanes#PrOH, 0.7 mL/min), t;(major) = 53.4

min, t (minor) = 35.0min.

(3S,49)-4-(4-Chlorophenyl)-3-(4-methoxybenzyl}6-phenyl-3,4-dihydro -2H-
pyran-2-one (3n): White solid 67 mg[ Y% (c 1.25 CH,Cl,) = +267.2 H

NMR (400 MHz,CDCls) G =2.35(dd, J = 14.8 9.6 Hz, 1H), 3.23(dd, J = 148,

5.2Hz, 1H), 3.34(ddd, J = 9.6, 6.8 5.2Hz, 1H), 3.64(t, J = 6.8 Hz, 1H), 3.81

(s, 3H), 5.99 (d, J = 6.8 Hz, 1H), 6.84i6.87 (m, 2H), 7.00 7.04 (m, 4H),

7.27 7.30(m, 2H), 7.36 7.40(m, 3H), 7.64 7.66 (m, 2H); *C NMR (100 MHz, CDCl) Ui = 1700,

158.3, 150.3, 136.4, 133.7, 132.0, 130.2, 129.9, 129.8, 129.3, 129.1, 128.6, 124.7, 114.0, 104.7, 55.3,
45,5, 40.0, 31.4; HRS(ESI) calcd for CpsH2,0sCI(M+H)™: 405.1257 Found 405.1262 >98% ee

(3S 49- isomer as determinedy HPLC (Chiralcel OD, 99:1 hexanestPrOH, 0.7 mL/min), t

(major =59.6min, t (minor) = 81.5min.
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(3S,49)-3-(4-M ethoxybenzyl}6-(4-methoxyphenyl}4-phenyl-3,4-dihydr
0-2H-pyran-2-one (30): White solid 70 mg [ © F (c 0.5 CH,Cl,) =
+203.6 *H NMR (400 MHz,CDCls) U = 2.37(dd, J = 148, 9.2 Hz, 1H),
3.19(dd, J=148,5.2Hz, 1H), 3.31(ddd J=9.2, 6.8 5.2Hz, 1H), 3.63(t,
J = 6.8 Hz, 1H), 3.80 (s, 3H), 3.82 (s, 3H), 5.88(d, J = 6.8 Hz, 1H),
6.836.90(m, 4H), 702 7.10(m, 4H), 725i 7.33(m, 3H), 7.58(dd, J = 6.8,
2.0Hz, 2H); **C NMR (100 MHz,CDCly) ti= 1705, 160.4, 158.2, 149.8, 138.2, 130.6, 130.0, 129.4,
128.9, 128.5, 127.7, 126.1, 124.8, 114.3, 113.9, 103.4, 55.4, 55.3, 45.9, 40.7, IUS(HIR
calcdfor CogHos04(M+H)™: 401.1753Found 401.1758 >98% ee @S 49- isomer as determinduly
HPLC (ChiralcelOD, 9.5:05 hexanes/PrOH, 0.7 mL/min), t (majon = 117.1min, t (minor) =
188.5min.

(35,49)-3-(4-M ethoxybenzyl}4-phenyl-6-(p-tolyl) -3,4-dihydro -2H-pyran-2

-one (3p): White solid 70 mg [ @3 (c 1.14 CH,Cl,) = +211.2 *H NMR

(400 MHz,CDClz) U = 2.34i 2.40 (m, 4H), 3.20(dd, J = 148, 5.2 Hz, 1H),
3.32(ddd, J=9.2 6.8 5.2Hz, 1H), 3.64(t, J = 6.8 Hz, 1H), 3.79(s, 3H), 5.97

(d, J=6.8Hz, 1H), 6.84(d, J = 8.4Hz, 2H), 7.03(d, J = 8.4 Hz, 2H), 7.09(dd,
J=8.0,1.6Hz, 2H), 7.18(d, J = 8.4Hz, 2H), 7.28 7.34(m, 3H), 7.54(d, J = 8.4 Hz, 2H); **C NMR

(100 MHz,CDClg) G = 1704, 158.3, 150.1, 139.2, 138.1, 130.6, 130.0, 129.4, 129.2, 128.9, 128.5,
127.8, 124.6, 113.9, 104.3, 55.3, 45.9, 40.7, 31.5, 21.M${RSI) calcd for CoeH2s05(M+H)":
385.1804 Found 385.1805% >98% ee @S 49- isomer as determindoy HPLC (ChiralcellA, 98:2
hexanesfPrOH,0.7 mL/min), t (major) = 114.2min, t (minor) = 68.5min.

(3S,49)-6-(4-Chlorophenyl)-3-(4-methoxybenzyl}4-phenyl-3,4-dihydro -2H
-pyran-2-one (3q): White solid 76 mg (75% vield)] W3 (c 1.45 CH,Cl,) =

+212.0 'H NMR (400 MHz,CDCl3) 0= 2.38(dd, J = 14.8 9.2 Hz, 1H), 3.20

(dd, J=148,5.2Hz, 1H), 3.32(ddd J=9.6, 7.2, 5.2Hz, 1H), 3.66(t, J = 6.8

Hz, 1H), 3.81 (s, 3H), 6.01(d, J = 6.8Hz, 1H), 6.85(dd, J = 11.2 2.8 Hz, 2H),
7.027.09 (m, 4H), 7.27 7.36 (m, 5H), 7.56 7.59 (m, 2H); *C NMR (100

MHz, CDCl3) ti= 170.0, 158.3, 149.1, 137.7, 135.1, 130.7, 130.4, 130.0, 129.0, 128.8, 128.4, 127.9,
126.0, 114.0, 105.7, 55.3, 45.8, 40.8, 31.4;MHRESI) calcd for CasH2,0sCI(M+H)™: 405.1257

Found 405.1253 >98% ee @S 49- isomer as determinedy HPLC (Chiralcel 1A, 99:1
hexanesfPrOH,0.7 mL/min), t (major = 168.6min, t (minor) = 76.2min.

(35,49)-6-(Furan-2-yl)-3-(4-methoxybenzyl}4-phenyl-3,4-dihydro -2H-pyra
n-2-one (3r): White solid 53 mg [ @3 (c 1.1 CH,Cl,) = +178.8 H NMR
(400 MHz,CDCl3) 4 =2.37(dd, J = 14.8 9.2 Hz, 1H), 3.19(dd, J = 148,5.2
Hz, 1H), 3.33(ddd J = 9.2 6.8 5.2Hz, 1H), 3.63(t, J = 6.8 Hz, 1H), 3.81(s,

S8



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

3H), 5.88(d, J = 6.8Hz, 1H), 6.83 6.85(m, 2H), 7.0%' 7.04 (m, 3H),7.09(dd, J = 8.0, 1.6 Hz, 2H),
7.277.35 (m, 5H)*C NMR (100 MHz,CDCly) Ui = 169.8, 158.3, 145.9, 137.8, 135.8, 130.4, 130.0,
129.0, 128.4, 127.9, 127.6, 125.8, 124.8, 114.0, 104.3, 55.3, 45.9, 40.8, 3MS(ESR) calcdfor
CaaH2104(M+H)™: 361.1440 Found 361.1429 >98% ee BS 49- isomer as determinedy HPLC
(ChiralcelOD, 99.5:0.5 hexanes/PrOH,0.7 mL/min), & (major) = 82.1min, t (minor) = 98.5min.

OMe (3S,49)-4-(4-Bromophenyl)-3-(4-methoxybenzyl)}6-(p-tolyl) -3,4-dihydro -2
) () H-pyran-2-one (3s): White solid 81 mg [ Y% (c 1.85 CH,Cl,) = +218.9
o 'H NMR (400 MHz,CDCl3) Gi=2.312.39(m, 4H), 3.22(dd, J =148, 5.2Hz,

O > O 1H), 3.33(ddd, J=9.2, 6.8, 5.2Hz, 1H), 3.61(t, J = 6.8 Hz, 1H), 3.81(s, 3H),
Me >} 5.93(d, J = 6.8Hz, 1H), 6.85(d, J = 8.4 Hz, 2H), 6.95(dd, J = 6.8, 1.6 Hz,
2H), 7.02(d, J =8.4Hz, 2H), 7.19(d, J = 8.4Hz, 2H), 7.44(dd, J = 6.8, 1.6 Hz, 2H), 7.53(d, J = 8.4
Hz, 2H); *C NMR (100 MHz, CDCl) U = 1700, 158.4, 150.4, 139.4, 137.1, 132.0, 130.2, 130.1,
129.9, 129.3, 129.2, 124.6, 121.7, 114.0, 103.7, 55.3, 45.5, 40.1, 31.4, 2MS(EMR) calcdfor
Ca6H2403Br(M+H)™: 463.0909 Found 463.0910>98% ee @S 49- isomer as determinday HPLC
(ChiralcellA, 95:5 hexanes#rOH,0.7 mL/min), t, (major) = 67.7min, t (minor) = 37.2min.
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HPLC spectraof the products.
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