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General ProceduresUnless otherwise noted, reactions were performed with rigorous exclusion
of air and moistureunderan inert atmosphere of nitrogen in owned glassware with magnetic
stirring. No-flushed stainless steel canmalar plastic syringes were used to transfer aimd
moisturesensitive reagent©xygenfree nitrogen was obtained from BOC gases. Evaporation
vacuorefers to the removal of volatiles on a Buchi rotary evaporator with integrated vacuum
pump. Flash chroatography was carried out using Merck Kigst 60 F254 (23@00 mesh)
silica gel Thin-layer chromatography (TLC) was performed on Merck-BlGfolien plates pre
coated with silica gel 60 F254. They were visualiggth UV-light (254 nm) fluorescence
guenching,or by charring with an acidic vanillin solution (vanillin,,&D,4 acetic acid in
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I. General Information

methanol).

Materials. Commercialreagents were purchased from Sigma Aldrich, Acros, Apollo Scientific,
Alfa Aesar, Stremor TCI, andwere used as received with the following exceptions. Diethyl

Ter
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ether (E£O), dichloromethane (Ci€l,), and toluendPhCH;) were dried by passing through
activated alumina columns; tetrahydrofuran (THF) was freshly distilleder N from
sodiumbenzophenone ketyllris(dibenzylideneacetone)dipalladium(0) chloroform adduct was
preparedvia the method ofZalesskiyet al.' Lead(lV) tetraacetate wasurchased from Aldrich

and recrystallized from glacial acetic ac¢ithen dried under vacuun0.2 torr.)for 18 hours
immediately prior to useHexamethydlisilazane(HMDS) was freshly distilledover calcium
hydride before useQuinap was purchased from Strem and stored desfccatorunder N.
Quinazolinapand PHOXIigands were prepared accordingpeeviously described methsdnd

were stored ina desiccatorunder N.>* Allyl cyanoformate was prepareda a previously
reported method. Arylboronic acids used were either commercially available or maae
lithium halogen exchange with the corresponding aryl bromide, and then quenched with
triisopropyl borate. Arylstannanes were made via lithium halogen exchange with the
corresponding aryl bromide and quenched withibutyltin chloride.

Instrumentation. *H NMR spectra were recorded on a 300 MHz Vaii@ova spectrometer, a
400 MHz Varianlnova spectrometer, a 500 MHz Varfmova spectrometer or a 600 MHz
Varianinova spectrometer®C NMR spectra were recorded on a 400 MHz Mafhova
spectrometer (101 Mt ora 500 MHz Variarinova spectrometer (125 MHzZEhemical shifts

for protons are reported in parts per million downfield from tetramethylsilane and are referenced
to residudprotium in the NMR solvent (COIl; = d 7.26 ppn). Chemical shifts for carboare
reported in parts per million downfield from tetramethylsilamel are referenced to the carbon
references of the solvent residual peak (GBQ 77.16 ppn. All *°C spectra aréH decoupled

% spectra were recorded ar800 MHz Varianlinova spectrmeter (282 MHz)chemical shifts

are reported in parts per millioi’P spectra were recorded on a 300 MHz Vatimva
spectrometer (162 MHz); chemical shifts are reported in parts per miNibfR data are
represented as follows: chemical shafjpom), multiplicity (s = singlet, d = doublet, t = triplet, g

= quartet,dd = double doubletn = multiplet dd, ap., = apparent double doublet, t.pap=
apparent triplgt coupling constant in Hertz (Hz), integratiolexact mass ESI mass spectra
(HRMS) were measured on a micromass LCT orthogonal time of flight mass spectrometer with
leucine enkephalin (TyGly-PheLeu) as an internal lock madsT-IR spectra were recordexh

a PerkinElmer Infrared FT spectrometer and are reported in terms of frequératysorption
(cm™). Optical rotation values were measured at room temperaithea Schmidt + Haensch
UniPol 2000 polarimeter[a], values are given irdegcm® g* dm’. Melting points were
determined in open capillary tubes with a Gallenkamp melpogt apparatusand are
uncorrected High-performance liquid chromatography (HPLC) was performed on an Agilent
1200 series instrument with a binary pump and a diode array detector, usialp&hikSH (25

cm x 0.46 cm)Chiralpak IB (25 cm x 0.46 cngnd Chiralpak 1A (25 cm x 0.46 cneplumns.

The Microanalytical Laboratory, University College Dublin, performed elemental analyses.
ray diffraction was collected on an Agilent Technologies (formedfddd Diffraction) Super
Nova Adiffractometer at 10&.
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II. Preparation of Aryllead Triacetates

General procedure A for the preparation of aryllead triacetates (direcplumbation).®

Pb(OAc),, Haloacetic acid
/</ N K @Pb(OAc)3
MeO™ \— CHCI3, 18 h MeO/*

To a stirredsolution of lead (IV) tetraacet&tél equiv.)and haloacetic acid (10 equivin
anhydrous CHGI (0.3 M) at room temperature was added, dropwise over 15 min, arene (2.7
equiv.) in anhydrous CHgI3 M). The reaction mixture was stirred for 18 h anchthvashed

with water (2x 100 mL), the organic phase concentrated to a volume of ~10 mL and added
dropwise to pentane (500 mL) wherein a yellow solid precipitated out. This yellow solid was
stirred in a mixture of glacial acetic acid (0.22 M) and CHQB M) for 2 h. This solution was

then washed with water (3 x 100 mL), dried with MgSéncentratedat a volume of ~10 mL

and added dropwise to pentane (500 mL). The aryllead triacetate, which precipitated as a bright
yellow solid was filtered and dried in ass&Eatorover potassium hydroxide

General procedure B for the preparation of arylleadtriacetates (tin-lead exchange)

Pb(OAc),, Hg(OA
@SH(BU)S (OAc)4, Hg(OAC), @Pb(OAc)s
- CHCIs, 40 °C, 18 h R

To a stirred solution of lead (IV) tetraacefate equiv.)and mercury (Il) acetaté5 mol. %)in
anhydrousCHCI; (0.6 M) at 40 °C was addedryltributylstannandl equiv.) Themixture was
stirred at40 °C for 18 h and then filtered through a glof Celite, which was washed with
CHCI; (2 x 40 mL) The chloroform filtrate was then reducedvacuoto give a solidPentane
(200 mL) was added and the aryllead triacetate precipitated as a yellow solid vaiicHieved
and dried in a dssicator over potassium hydroxide.

General procedure C for the preparation of aryllead triacetates (borodead exchange}

Pb(OAc),, Hg(OA
@B(OH)Q (OAc)s, Hg(OAc), @Pb(OAC)S
- CHCIs, 40 °C, 18 h R

To a stirred solution of lead (IV) tetraacefate equiv.)and mercury (Il) acetatd5 mol. %)in
anhydrousCHCI; (0.6 M) at 40 °C was added, aryl boronic afldequiv.) The mixture was
stirred at 40 °C forl8 h and hen filtered through a plug ofdlite, which waswashed with
CHCls. The organic filtrate was ashed with water and the aqueous layer extractedGtit@ls.
The combined chloroform layers were filtered through a plug of Cetite concentrated in
volume to ~ 10 mL. Pentane (500 mL) was added and the mixture kef20atC for 2 days.
The aryllead iacetate which was deposited as a yellow solidas filtered and dried in a
desscator over potassium hydroxide
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(AcO)3PbOOMe

4-Methoxyphenyllead triacetate (S1). Prepared according to genepabcedure Ausing anisole
and dichloroacetic acid.hE title compoundwas isolated as a yellow sol{@.54 g, 60%) with
spectral data in agreement with literature vafes

'H NMR (500 MHz, CDCl): d 7.60 (d,J = 8.7 Hz, 2H**'Pb satellites gavéy.pp = 397.2H2),

7.09 (d,J = 8.7 Hz, 2H*°'Pb satellites gavé .pp = 128.8Hz), 3.84 (s, 3H*’’Pb satellites gave
Jhpp=71.4 H3, 2.12 (s, 9H**'Pb satellites gavé.pp = 128.8H2);

%C NMR (125 MHz, CDCL): d 180.4, 135.7, 132.5, 116.3, 116.2, 55.5, 19.9.

MeO

(AcO)3Pb4©70Me

2,4-Dimethoxyphenyllead triacetate (S2). Prepared according to general proced@reising
1,3-dimethoxypenzene and monochloroacetic acibdelitle compoundwas isolated as a yellow
solid ( 2.75g, 64%) with spectral data ingreement with literature valu&s

'H NMR (500 MHz, CDCL): d 7.68 (d,J = 8.8 Hz, 1H*°"Pb satellites gavé.p, = 396.4Hz),
6.66 (dd,J = 8.8, 2.5 Hz, 1H), 6.56 (d,= 2.5 Hz, 1H), 3.88 (s, 3H), 3.83 (s, 3H), 2.09 (s, 9H
29pPp satellites gavéy.pp = 126.2H2).

MeO

MeO

2,4,6 Trimethoxy phenyllead triacetate (S3). Prepared according to general proceduingsing
1,3,5trimethoxybenzene. ie product was isolated as a yellow s¢8B2g, 72%)with spectral
data in agreement with literature valdés

'H NMR (300 MHz, CDCl5): d6.19 (s, 2H %°’Pb satellites gavé.pp = 165.0Hz), 3.86 (s, 6H),
3.82 (s, 3H), 2.07 (s, Q°"Pb satellites gavé.pp = 128.4Hz);

C NMR (101 MHz, CDCl3): d179.3,164.8, 160.7, 92.1, 91.1, 56.4, 55.7,.20.2

O

(AcO)3PbOO

3,4-Methylenedioxyphenyllead triacetate (S4). Preparediccording to general procedBeand
the title compound was isolated as a yellow solid2$,361%)with spectral data in agreement
with literature valued?
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H NMR (400 MHz, CDCl2): d 7.18 (s, 1H)7.13 (d,J = 8.1 Hz, 1H), 6.99 (d] = 8.1 Hz 1H),
6.04 (s, 2H°'Pb satellites gavé w.pp = 172.2Hz), 2.12 (s, 9H?°’Pb satellites gavé y.pp =
129.0H2);

C NMR (101 MHz, CDCl3): d180.4, 150.6, 129.7, 124.5,27, 111.2, 109.8, 102.0, 20.5.

MeO OMe

(AcO)3Pb OMe

2,3,4Trimethoxy phenyllead triacetate (S5. Prepared according to general procedByeand

the title compoundavasisolated as a yellow soli@ 43 g, 52%

m.p. 154156 C;

IR (film) Nmax3620, 3147, 2400, 156sn™;

'H NMR (300 MHz, CDCly): d 7.47 (d,J = 8.9 Hz, 1H*°Pb satellites gavé.p, = 393.4Hz),

6.83 (d,J = 8.9 Hz 1H, “°’/Pb satellites gavé y.p» = 153.6Hz), 4.05 (s, 3H), 3.90 (s, 3H), 3.88
(s, 3H), 2.10 (s, 9H°"Pb satellites gavé.pp = 129.4Hz);

%C NMR (101 MHz, CDCls): d 179.7, 157.2, 152.0, 146.7, 142.0, 126.0, 108.7, 61.7, 61.0,
55.8, 20.3;

Elemental AnalysisCalculated~or GsH>gO9Pb: C, 32.67; H, 3.66. Found: C, 32.43; H, 3.54.

MeO
(AcO)3Pb

MeO

2,6-Dimethoxyahenyryllead triacetate (S6). Prepared according toegeral procedure ,Band
the title compoundvasisolated as a yellow solid (%5 g, 58%.

m.p. 157159 C;

IR (film) Nmax3155, 2981,2253, 1798n™;

'H NMR (400 MHz, CDCl5): d 7.37 (t,J = 8.1 Hz 1H), 6.70 (d,J = 8.1 Hz 2H, *°’Pb satellites
gaved y.pp = 191.6Hz), 3.89 (s, 6H), 2.09 (s, 9’ 'Pb satellites gavé .pp = 65300 H2);

%C NMR (101 MHz, CDCl5): d 179.4 159.8, 133.9, 107.1, 54.07, 20.2;

Elemental AnalysisCalculated~or G 4H150sPhb: C, 3224; H, 3.48Found: C, 32.35; H, 3.33.

(AcO);Pb

2,6-Dimethylphenyllead triacetate (S7). Prepared according tgeneralprocedureC, and the
titte compounavas isolated as a yellogrystallinesolid 6.11 g, 37%).

m.p. 181-183 C;

IR (film) Nmax 2984, 2253, 1554m™;
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'H NMR (500 MHz, CDCls): d 7.25 (t,J = 7.7 Hz 1H), 7.18 (dJ = 7.7 Hz 2H, *°/Pb satellites
gaveJ n.pp = 208.8Hz), 2.63 (s, 6H*°'Pb satellites gavé y.pp = 33.6 HZ), 2.08 (s, 9H*°Pb
satellites gav@ y.pp = 128.4H2);

“C NMR (125 MHz, CDCl5): d 180.0, 167.4, 140.6, 131.4, 130.5, 22.6, 22.1;

Elemental AnalysisCalculated~or G 4H1g06Pb: C,34.35; H, 371. Found: C, 34.23; H, 3.60.

MeO OMe

(AcO)sPb

MeO

2,3,6 Trimethoxy phenyllead triacetate (S8). Prepared according to general proceddyand

the title compound was isolated as a yelloystallinesolid (1.12 g, 52%)

m.p. 120121 C;

IR (film) nmax 2344, 2839, 1560, 1485n™;

'H NMR (400 MHz, CDCls): d 6.96 (d,J = 8.8 Hz 1H), 6.73 (d,J = 8.8 Hz 1H, *°Pb
satellites gavel w.pp = 243.2Hz), 3.99 (s 3H), 3.84 6, 3H, 3.83 (3H, s)2.09 &, 3H, *°Pb
satellites gav@ y.pp = 129.0H2);

%C NMR (125 MHz, CDCls): d 179.6, 153.1, 151.0, 149.5, 147.9, 117.6, 107.0, 61.7, 57.1,
56.0, 20.1;

Elemental Analysis:Calculated ér C;sH2009Pb: C, 32.67; H, 3.66. Found C, 32.98; H, 3.35.

(Ac0)3Pb4©f

MeO

2-Methoxy-4,6-dimethylphenyllead triacetate (S9). Prepared according to genepmbcedure
C, and the title compound was isolated as a yetiopstallinesolid (2.3 g, 34%).

m.p. 143145 C;

IR (film) nmax2941, 2361, 1576, 1396m*;

'H NMR (400 MHz, CDCls): d 6.79 (s, 1H *°Pb satellites gavel y.pp = 188.2 Hz),
6.67 (s, L1H*°'Pb satellites gavé.pp = 209.0Hz), 3.87 (s, 3H), 2.55 (s, 3'Pb satellites gave
J h-pb = 29.2Hz), 2.34 (s, 3H?°'Pb satellites gavé y.p, = 17.0Hz), 2.07 (s, 9H**Pb satellites
gaveld y.pp = 128.2H2);

13C NMR (101 MHz, CDCly): d 179.7, 157.2, 150.4, 143.4, 142.3, 126.6, 110.6, 56.4, 21.4,
20.6, 20.4.

Elemental Analysis:Calculated for H»cO;Pb: C, 34.68; H, 3.88. Found C, 34.60;3:58.
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(AcO)sPb

I il OMe

2-Methoxynaphthyllead triacetate (S10. Prepared according to general procedure C, and the
title compound was isolated as a yellow s¢d’8g, 3699 with spectral data in agreement with
literature values®

'H NMR (400 MHz, CDCl3): d8.34 (s, ap., 1H),7.99 (d, @p.,J = 8.9 Hz, 1H), 7.85 (d,mp., J

= 8.2 Hz, 1H), 7.63 (m, 1H), 7.45 (pm,J = 7.6 Hz, 1H), 7.34 (d,mp.,J = 8.9 Hz, 1H), 4.04 (s,
3H, 2°Pb satellites gavéy.pp = 158.2Hz), 2.11 (s, 9H*°’Pb satellites gavéy.p, = 128.4Hz).

(AcO);Pb

I i OBn

2-Benzyloxynaphthyllead triacetate (S11). Prepared according to genepabcedure Cand the

titte compound isolated as a yellmnystallinesolid (1.3g, 22 % \eld).

m.p. 157159 C;

IR (film) nmax3583, 2368, 1594, 156 *;

'H NMR (400 MHz, CDCls): d 8.37 (d,J = 8.5 Hz 1H), 7.89 (d,J = 8.8 Hz 1H), 7.81 (dJ =

8.5 Hz 1H), 7.63 (t,app.,d = 7.7 Hz 1H), 7.50 (d,J = 7.3 Hz 1H), 7.46i 7.23 (m, 6H), 5.36 (s,
2H), 2.00 (s, 9H*°'Pb satellites gavé.pp = 128.8Hz);

C NMR (101 MHz, CDCl5): d 180.0, 155.2, 135.3, 134.6, 134.0, 131.5, 128.8, 128.7, 128.3,
127.6, 125.0, 124.6, 114.1, 109.9, 72.4, 18.5;

Elemental AnalysisCalculatel for C3H,,0,Pb: C, 44.73; H, 3.59. Found: C, 44.88; H, 3.37

lIl. Procedure for the synthesis ofallyl 4-oxochroman3-carboxylate.

() 0
LiIHMDS, allyl cyanoformate
0
THF, -78 °C —» 1t N

(0] 0] 0

$12 S$13

nBuLi (16 mL, 2.5 M in hexanes40 mmo) was added dropwise to a well stirredusion of
HMDS (8.3 mL, 40 mmqlin THF (50 mL) at O °C. The solutiomas stirred for 30 min at this
temperature before cooling 1078 °C. 4Chromanones12(3g, 20 mmoj in THF (50 mL) was
then addedirop wise After 60 min allyl cyanofomate (11.1g, 100 mmpWwas addedirop wise
and the reaction mixture stirred-&8 °C for 30 min. The reaction was then allowed to warm to
room temperature and quenched with a satugeeousNH,Cl solution (150 mL). The mixture
was then extracted with 2 (3 x 70 mL),the combined organic layers dried over Mg%@d
the solvent removedn vacuo The crude oil was purifiedria column chromatography
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(pentane/B0, 4/1)to give the title compound as a pale orange oil (3.3g, 72% \gelRisting
of a mixture of keto and enol tautomevish spectral data in agreement with literature vafues.

R; =0.72 (pentane/ED, 4/1);

'H NMR (300 MHz, CDCly): d (keto tautomery.93 (dd, ap., J = 7.9, 1.6 Hz0.7 H), 7.50
(ddd,J=8.3, 7.5, 2Hz, 0.7H), 7.05 (t, gp, J = 8.0 Hz, 0.7H), 6.99 (d,pp., J = 8.3 Hz, 0.7H),
5.91 (m, 0.7H), 5.34 (m, 0.7H), 5.25 (m, 0.7H), 4.81 (dd11.6, 8.4 Hz, 0.7H), 4.69 (m, 1.4H),
4.64 (dd,J = 11.6, 4.5 Hz, 0.7H), 3.77 (dd,= 8.4, 4.4 Hz, 0.7H)d (enol tautomer) 11.92 (s,
0.3H), 7.66 (dd, ap., J = 7.7, 1.5 Hz, 0.3H), 7.32 (m, 0.3H), 6.88 (@paJ = 4.1 Hz, 0.3H),
5.99 (m, 0.6H, 5.36 (d, ap.J=17.2 Hz,0.3H),5.30 (m, 0.3H), 4.97 (9.6H), 4.71 (m, 0.6H).

IV . General procedure for the preparation of allyl 3aryl-4-oxochroman-3-carboxylates.

o 0
o ArPb(OAc)3, Pyridine o
N CHCl3, 40 °C, 18 h Ar e

o o O 0}

To a stirred solution cdllyl 4-oxochromar3-carboxylateS13 (1 equiv.)and aryllead triacetate
(1.1 equiv.) in anhydrous CHE{0.6 M), was added dropwise anhydrous pyridine (3.3 equiv.).
The resulting mixture was heated at 4Dfor 18 h. The reaction mixture was diluted with CECI
(50 mL) and washed with 6#4,S0O, (2 x 50 mL). The aqueous phase was extracted with €HCI
(2 x 50 mL) and the combined organic extracts were washed with water (2 x 5@rrat)over
MgSO, and reducedh vacuoto give an orange oil. The crude oil was then purifiedcolumn

chromatograph
O.
%OW Ar= %@OMe
(0] Ar (0]

Allyl  3-(4-methoxyphenyl)}4-oxochroman-3-carboxylate (S14) Prepared according to the
general procedurand the title compound was isolated as a white s@lid57 g, 63%) with
spectral data in agreement wiierature values.

'H NMR (400 MHz, CDCls): d 7.69 (d, ap., J = 8.8 Hz, 1H), 7.45 (t, gp, J = 7.6 Hz, 1H),
7.26 (m, 2H), 7.02 (d, @p, J = 8.8 Hz, 1H), 6.90 (m, 3H), 5.83 (m, 1H), 5.20 (m, 2H), 5.08 (d,
=12.0 Hz, 1H), 4.92 (d] = 12.0 Hz, 1H), 4.67 (m, 2H), 3.77 (s, 3H)
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o MeO
(0) Ar = —<E :)—OM
% \/\ r % e
Ar
(0] o

Allyl 3-(2,4-dimethoxyphenyl)}4-oxochroman3-carboxylate (S15) Prepared according to the
general procedurand the title compound was isolated as a white s@id878 g, 60% with
spectral data in agreement with literature vafues.

'H NMR (400 MHz, CDCls): d 8.04 (dd,J = 7.9, 1.6 Hz, 1H), 7.48 (tpp.,J = 8.3 Hz, 1H),
7.07 (t, pp.,J = 7.9 Hz, 1H), 6.92 (d) = 8.3 Hz, 1H), 6.73 (d) = 8.5 Hz, 1H), 6.50 (dJ = 2.4
Hz, 1H), 6.34 (dd) = 8.5, 2.4 Hz, 1H), 5.86 (m, 1H), 5.20 (m, 2H), 5.11J¢; 11.5 Hz, 1H),
4.89 (d,J=11.5 Hz, 1H), 4.70 (m, 2H), 3.76 (s, 6H).

MeQ

o
Ar
o o

MeO

Allyl 4-oxo-3-(2,4,6trimetho xyphenyl)chroman-3-carboxylate (S16) Prepared according to
the general procedusnd the title compound was isolatexlaawhite solid §.908g, 80%) with
spectral data in agreement with literature vafues.

'H NMR (400 MHz, CDCls): d 7.99 (dd,J = 7.9, 1.6 Hz, 1H), 7.41 (ddd,= 8.7, 7.5, 1.7 Hz,
1H), 7.03 (t, @p., J = 7.5Hz, 1H), 6.92 (d, pp., J = 8.7 Hz, 1H), 6.10 (s, 2H), 5.88 (m, 1H),
5.21 (m, 2H), 4.97 (d] = 11.5 Hz, 1H), 4.88 (d] = 11.5 Hz, 1H), 4.68 (dl = 5.5 Hz, 2H), 3.77
(s, 3H), 3.54 (s, 6H).

o)

s

(0]

Allyl 3-(benzo[d][1,3]dioxo}t5-yl)-4-oxochroman-3-carboxylate (S17) Prepared according to
the general procedusnd the title compound was isolated as a white solid {y488%).

R; = 0.34 (pentane/EtOAc, 5/1);

IR (film) Nmax 2898,1735, 16911607cm*;

'H NMR (500 MHz, CDCls): d 7.96 (dd,J = 8.0, 1.6 Hz, 1H), 7.46 (tpp., J = 7.7 Hz, 1H),
7.04 (ddJ=11.1, 3.9 Hz, 1H), 6.93 (dpp., J= 7.7 Hz, 1H), 6.84 (d] = 1.5 Hz, 1H), 6.78 (m,
2H), 5.94 (m, 2H), 5.82 (m, 1H), 5.21 (m, 2H), 5.06Je;, 12.0 Hz, 1H), 4.88 (d] = 12.0 Hz,
1H), 467 (m, 2H);

13C NMR (125 MHz, CDCls): d 188.2, 168.2, 160.6, 147.9, 147.6, 136.1, 131.1, 128.1, 126.1,
121.9,121.2,120.2, 118.6, 117.6, 108.5, 108.3, 101.3, 71.7, 66.5, 61.6;

HRMS: (ESI-TOF) calculated folC0H160sNa ([M + Na]) 375.0845found375.0847
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MeO OMe

o
%o\/\ Ar= %@owle
Ar
)

o}

Allyl 4-oxo-3-(2,3,4trimethoxyphenyl)chroman-3-carboxylate (S18) Prepared according to
the general procedurand the title compound was isolated apade oil (0.371 g, 80%) after
chromatography

Ri = 0.43 (pentane/EtOAc, 4/1);

IR (film) Nmax 2947, 2254, 1734, 1695, 16661

'H NMR (400 MHz, CDCI5): d 8.04 @, app.,J = 7.8 Hz 1H), 7.48{, app, J = 7.8 Hz 1H), 7.07
(t, app, J = 7.5 Hz, 1H), 6.95 (dapp, J = 7.5 Hz) 6.59(d, J = 8.7 Hz, 1H), 6.52 (d] = 8.7 Hz,

1H), 5.86 (m, 1H), 5.22 (m, 2H), 5.01 @= 11.3 Hz, 1H), 4.89 (d] = 11.3Hz, 1H), 4.76 (dd]
= 13.3, 4.4 HAH), 4.68 (dd,) = 13.3, 4.4 Hz, 1H), 3.83 (s, 9H);

%C NMR (101 MHz, CDCl5): d 188.7, 168.6, 161.2, 184.151.8, 142.1, 135.8, 131.3, 127.8,
122.7,121.7, 121.0, 118.4, 117.8, 106.0, 72.3, 65.8, 61.3, 60.5, 60.2, 55.9:

HRMS: (ESI-TOF) calculated folCx2H2307 (M + H']) 399.1444found 399.1434.

Allyl 3-(2,6-dimethoxyphenyl)}4-oxochroman-3-carboxylate (S19) Prepared according to the
general procedurand the title compound was isadtas a white solid (0.3&y 86»).

R; = 0.27 (pentane/EtOAc, 4/1)

IR (film) nmax2253, 1735, 1692, 16G#n™;

'H NMR (400 MHz, CDCL): d 8.00 (d,app.,J = 7.64 Hz, 1H), 7.42 (tpp., J = 7.64 Hz, 1H),
7.22 fn, 1H), 7.05 (tJ = 8.43Hz, 1H), 6.92 (dapp.,J = 8.43 Hz, 1H)6.55(d, @p.,J = 8.31 Hz,

2H), 5.88 (m, 1H), 5.19 (m, 2H), 5.01 @z= 11.5 Hz, 1H), 4.92 (d] = 11.5 Hz, 1H), 4.69 (d]
= 4.97, 2H), 3.56 (s, 6H);

“C NMR (101 MHz, CDCl3): d 188.2, 168.9, 160.8, 158.4, 134.6, 132.0, 129.6, 127.4, 122.2,
121.3,117.9,117.4, 113.7, 105.7, 72.0, 66.0, 59.0, 55.7;

HRMS: (ESI-TOF) calculated folCz1H200sNa ([M + Na']) 391.1158 found391.1160

(6]
%O\/\ Ar = %
Ar o

o

Allyl 3-(2,6-dimethylphenyl)-4-oxochroman-3-carboxylate (S20) Prepared according to the
general procedurand the title compoundasisolated as a cleail (0.306g, 70%.
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R: = 0.37 (cyclohexane/methanol, 50/1);

IR (film) Nmax2938 2435 1728, 1693, 16G3n™;

'H NMR (400 MHz, CDCls): d 8.00 ¢, app.,J = 7.88 Hz 1H), 7.49 {, app., J = 7.88 Hz 1H),

7.13i 6.94 (5H, m)5.83 (m, 1H), 5.19 (m, 2H), 5.04 @z 12.3 Hz, 1H), 4.71 (m, 3H), 2.24 (s,
6H);

®C NMR (101 MHz, CDCls): d 188.1, 169.0, 160.7, 137.7, 136.6, 133.3, 130.9, 130.6, 128.3,
127.7,121.7,120.3, 118.8, 117.9, 71.4, 66.6, 64.0, 23.4.

HRMS: (ESI-TOF) calculated folC,1Ho00sNa ([M + Na']) 359.1259, found 359.1255

o MeQ OMe
O Ar =
% W r g
Ar
o o MeO

Allyl 4-oxo-3-(2,3,6trimethoxyphenyl)chroman-3-carboxylate (S21) Prepared according to
the general procedure arttkttitle compoundavasisolated as avhite solid(0.217g, 84%).

R: = 0.30 (pentane/EtOAc, 3/1);

IR (film) nmax2939, 1734, 1691, 1608 €m

'H NMR (400 MHz, CDCl3): d 7.99 (dd,J = 7.8, 1.2 Hz1H), 7.41 (t, @p., J = 8.2 Hz, 1H),
7.08 (t, p.,J = 8.2 Hz, 1H), 6.91 (d, ap, J = 8.2 Hz, 1H)5.88 (m, 1H), 5.23 (m, 2H), 5.08 (d,
J=11.5Hz, 1H), 4.91 (d] = 11.5 Hz, 1H), 4.73 (dd} = 13.4, 5.4Hz, 1H), 4.65 (ddJ = 13.4,
5.4 Hz, 1H), 3.76 (s, 3H), 3.65 (s, 3H), 3.51 (s, 3H);

“C NMR (101 MHz, CDCl3): d 187.6, 168.6, 160.8,51.8, 148.5, 147.3, 134.7, 131.9, 127.4,
122.0, 121.5, 119.6, 117.8, 117.4, 112.5, 106.7, 72.3, 66.0, 60.1, 59.56:8.1,

HRMS: (ESFTOF) calculated for &H2,0sNa ([M + H']) 367.1545found367.1561

Allyl  3-(2-methoxy-4,6-dimethylphenyl)-4-oxochroman-3-carboxylate (S22) Prepared
according to the general procedure and the title compound isolated as a white solidy(0.238
75%).

R: = 0.66(pentane/EtOAc, 4/1);

IR (film) nmax2938, 1730, 1692, 1606m "

'H NMR (400 MHz, CDCls): d 8.00 (d, @p., J = 8.0 Hz, 1H), 7.45 (t,@p., J = 7.5 Hz, 1H),
7.04 (t, pp.,J = 7.5 Hz, 1H), 6.95 (d,pp., J = 8.0 Hz, 1H), 6.62 (s, 1H), 6.57 (s, 1H), 5.87 (m,
1H), 5.25 (dJ = 16.9 Hz, 1H), 5.16 (d] = 11.1 Hz, 1H), 4.97 (dl = 11.7 Hz, 1H), 4.81 (d] =

11.7 Hz, 1H)4.69 (m, &), 3.55 (s, 3H), 2.27 (s, 3H), 2.13 (s, 3H);

“C NMR (101 MHz, CDCl5): d 188.3, 169.1, 160.8, 157.5, 138.8, 138.0, 135.3, 131.5, 127.8,
126.4, 121.4, 121.3,121.2,118.4, 117.7, 111.5, 71.8, 66.0, 61.2, 55.5, 21.6, 21.1
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HRMS: (ESI-TOF) calculated foIC,,H230s5 ([M + H']) 367.1545found367.1561

Allyl 3-(2-methoxynaphthalen1-yl)-4-oxochroman-3-carboxylate (S23) Prepared according
to the general procedure and the title compaowuasisolated as a white solid (0.2828%%).

R: = 0.58 (pentane/EtOAc, 4/1);

IR (film) Nmax2942, 23831724, 1690, 1606m™;

'H NMR (400 MHz, CDCI3): d 8.07 (d, @p.,J = 7.8 Hz, 1H), 7.81 (d,m., J = 8.8 Hz, 2H),
7.58 (d, @p.,J = 8.3Hz, 1H), 7.44 (dd, @p., J = 16.8, 8.8 Hz, 2H)7.36 (m, 1H), 7.16 (d] =
9.0 Hz, 1H), 7.10 (t, appJd,= 7.8 Hz, 1H), 6.92 (d, appl,= 8.3 Hz, 1H), 5.77 (m, 1H), 5.15 (m,
4H), 4.74 (ddJ) = 13.2, 5.6 Hz, 1H), 4.66 (dd= 13.2, 5.6 Hz, 1H), 3.48 (s, 3H)

%C NMR (101 MHz, CDCl): d 188.0, 169.9, 160.7, 155.7, 134.9, 132.2, 131.4, 131.1, 130.6,
1295, 127.6, 126.7, 123.6, 121.9, 121.6, 118.5, 117.9, 117.5, 115.4, 72.5, 66.5, 60.9, 56.7
HRMS: (ESI-TOF) calculated forCoH220s ([M + H™]) 367.1545, found 367.1561.

BnO

Allyl  3-(2-(benzyloxy)naphthaler1-yl)-4-oxochroman3-carboxylate  (24). Prepared
according to the general procedure and the title compound isolated as a white solidy(0.563
80%).

Ri = 0.57 (pentane/EtOAc, 3/1);

IR (film) Nmax2931, 28761724, 1691, 1606m™;

'H NMR (400 MHz, CDCls): d 7.79 (d, app.J = 8.0 Hz, 1H), 7.74 (d, appJ,= 8.7 Hz, 1H),

7.59 (d, app.J = 8.7 Hz, 1H), 7.38 (m, 3H), 7.26 (m, 3H), 7.14 (m, 3H), 6.88 (m, 2H), 5.74 (m,
1H), 5.25 (m, 1H), 5.12 (m, 3H), 4.92 (tiz 12.6 Hz, 1H), 4.81 (dl = 12.6 Hz, 1H), 4.67 (dd),

= 13.2, 5.5 Hz, 1H), 4.57 (dd~= 13.2, 5.5 Hz, 1H);

%C NMR (101 MHz, CDCls): d 187.8, 169.8, 160.7, 155.1, 136.3, 134.8, 132.5, 131.4, 131.1,
130.6, 129.4, 128.3, 127.9, 127.8, 127.2, 126.7, 12284, 121.8, 121.5, 118.4, 117.9, 117.3,
116.3, 72.6, 66.4, 61.1;

HRMS: (ESI-TOF) calculated foiCagH250s ([M + H']) 465.1702, found 465.1712.
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V. General Procedure for the Preperation of Isoflavanones.

RepresentativeProcedure for the EnantioselectiveSynthesisof Isoflavanones

(¢] O
o Pd,dbas-CHCI3, (CF3)3-t-Bu-PHOX
Ar W Meldrum's acid, THF, 7 °C, 30 min Ar

o O o

Pd.dba (5.7 mg, 0.006 mmol)S)-(CFs)s-t-Bu-PHOX 9.2 mg, 0.015 mmoknd freshly distilled

THF (2 mL) were added to a flame dried 10 mL Schlenck tube and the resulting nattued

at 40 C for 30 min. The reaction mixture was then cooled ta€C7or 10 min before a THF

solution @ mL) of b-ketoester substrate (50 mg, 0.125mmola nd Me | &5 mgndd382 aci d
mmol) was added. The reaction mixture was stirred a€7#or 30 min before being filtered

through a pad of silica and the solvent was remanadicuoto give an orange oil. The orange

oil was then purified by column chromatography.

General Procedure for the Racemic Synthesis of Isoflavanones

Racemic isoflavamnes were prepared in a manner analogous to the enantioselective procedure
using1,2-Bis(diphenylphosphino)ethari@.125 equiv.) as an achiral ligand.

CC
I
OMe

4 -dlethoxyisoflavanone (S25) Prepared according to the genepabcedure and the title
compoundwas isolated as avhite solid (0.037g, 98% with spectral data in agreement with
literature values.

'H NMR (400 MHz, CDCls): d 7.95 (dd,J = 7.9, 1.6 Hz, 1H), 7.50 (ddd,= 8.7, 7.9, 1.6 1H),
7.20 (d, @p.,J = 8.7 Hz, 1H), 7.05 (d,m., J = 7.9 Hz, 1H), 7.00 (d,mp.,J = 8.7 Hz, 1H) 6.89
(d,J=8.7 Hz, 2H), 4.64 (ddl = 10.2, 4.2 Hz, 2H), 3.95 (m, 1H), 2.90 (s, 3H).

o
O OMe
OMe

2 6 ;Dinéthoxyisoflavanone(S26) Prepared accordingp the general procedure and the title
compouml wasisolated as a white solid (0.03), 85%) with spectral data in agreement with
literature values.
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'H NMR (400 MHz, CDCl3): d 7.99 (dd,J = 7.8, 1.4 Hz, 1H), 7.49 (tpp., J = 7.8 Hz, 1H),
7.03 (m, 3H), 6.48 (m, 2H), 4.61 (p@m, J = 11.5, 5.5 Hz, 1H), 4.50 (dd,=11.5, 5.5 Hz, 1H),
4.30 (ddJ = 12.0, 5.5 Hz, 1H), 3.80 (s, 3H), 3.76 (s, 3H).

(@)
O OMe
O O
MeO OMe

2 0, 4romethaxyisoflavanone (S27) Prepared according to the general procedura the
title compound was isolated as a white solid34 g, 9299 with spectral data in agreement with
literature value$.

'H NMR (400 MHz, CDCl3): d 7.99 (dd,J = 7.8, 1.6 Hz, 1H), 7.46 (tpa.,J = 8.2 Hz, 1H),

7.02 (m, 2H), 6.16 (s, 2H), 4.69 (m, 2H), 4.35 (d& 9.9, 4.4 Hz, 1H), 3.81 (s, 3H), 3.73 (s,
6H);

13C NMR (101 MHz, CDCl»): d 190.5, 161.8, 161.5, 159.2, 136.2, 127.6, 121.7, 121.0, 117.6,
104.2, 91.3, 69.7, 55.7, 55.3, 43.5;

[a]p®° = -62.7 degerfidm™® (c = 1.7 gen in CHCL) for 92%ee

e

3 0-Méthylenedioxyisoflavanone(S28) Prepared according to the general procedure and the
titte compoundvasisolaed as a white solid(036 g, 72%).

R; = 0.27(pentane/EtOAc, 8/1)

IR (film) nmax 3055, 1689, 1606, 145"

'H NMR (500 MHz, CDCly): 7.95 (dd,J = 7.9, 1.6 Hz, 1H), 7.49 (ddd,= 8.4, 1.6, 1.2 Hz,

1H), 7.04 (t, ap.J = 7.9 Hz, 1H), 7.00 (d,m.,J = 8.4 Hz, 1H), 6.76 (m, 3H), 5.93 (M, 2H), 4.62
(m, 2H), 3.90 (ddJ = 8.9, 5.3 Hz, 1H);

3C NMR (125 MHz, CDCl5): 192.1, 161.4, 148.0, 147.2, 136.0, 128.5, 127.7, 121.9, 121.6,
120.9, 117.8, 108.9, 108.6, 101.1, 71.5, 51.9;

HRMS: (ESI-TOF) calculated forCi¢H1204 (M + H™]) 268.0736, found 268.0741
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O
O OMe
MeO

2 0 sDnéthoxyisoflavanone(S29) Prepared according to the general procedure and the title
compoundvasisolated ag white solid (0.034, 83%).

R: = 0.30 (pentane/EtOAc, 7/1);

IR (film) Nmax 3155, 2962, 1739, 1719 1475¢m

'H NMR (400 MHz, CDCl5): d 8.00 (dd,J = 7.8, 1.6 Hz, 1H), 7.47 (tpp.,J = 7.8 Hz, 1H),
7.25 (m, 1H), 7.02 (m, 2H), 6.58 (@= 8.4 Hz, 2H), 4.76 (m, 2H), 4.38 (m, 1175 (s, 3H);

“C NMR (101 MHz, CDCl3): d 1925, 161.8, 158.5, 135.0, 129.1, 127.6, 121.7, 121.1, 117.7,
111.7,104.4, 69.4, 55.8, 43.7 ;

HRMS: (ESI-TOF) calculated foC;7H160sNa ([M + Na) 307.0946, found 307.0938.
[a]p?° = -84.0 degerfgdm* (c = 0.2gcm® in CHCL) for 85%ee

Cr
I

2 6 ;D#néthylisoflavanone (S30). Prepared according to the general procedure and the title
compoundvasisolated as a white solid (0.08386%).

R: = 061 (pentane/EtOAG#1);

IR (film) nmax 2963, 1689, 1605, 1496m*;

'H NMR (400 MHz, CDCls): d 8.04 (d, @p., J = 8.3 Hz, 1H), 7.52 (t,m., J = 8.3 Hz, 1H),
7.08 (m, 5H), 4.62 (m, 2H), 4.46 (d#i= 9.0, 4.4 Hz, 1H), 2.31 (s, 6H);

“C NMR (101 MHz, CDCl3): d 192.0, 161.6, 137.3, 135.9, 131.4, 129.1, 127.8, 127.6, 121.6,
121.3,117.9, 69.2, 49.6, 21.7;

HRMS: (ESI-TOF) calculated foiC17H160, ([M + Na']) 275.1048, found 275.1047.
[a]p?° = -4.7 degermy*dm™ (c = 1.0 gen® in CHCL) for 71%ee

O
OMe
O OMe
I
OMe
2 0 , dromethaxyisoflavanone (S31) Prepared according to the general procedure aad t
title compound isolated as a paié(0.032g, 87%).
R; = 0.59 (pentane/EtOAc, 2/1);

IR (film) Nmax 3007, 2941, 1690, 1604, 1464 ¢m

'H NMR (400 MHz, CDClg): d 7.99 (dd,J = 7.8, 1.5 Hz, 1H), 7.50 (tpp.,J = 7.8 Hz, 1H),
7.04 (m, 1H), 6.82 (d] = 8.5 Hz, 1H), 6.64 (d] = 8.5 Hz, 1H), 4.63 (m, 1H), 4.50 (dii= 11.0,
5.6 Hz, 1H), 4.23 (dd] = 12.3, 5.6 Hz, 1H), 3.87 (s, 3H), 3.85 (s, 3H), 3.84 (s, 3H);
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13C NMR (101 MHz, CDCly): d 192.7, 161.8, 153.6, 151.9, 142.3, 135.6, 127.6, 124.3, 121.5,
121.4, 121.1, 117.8, 107.3, 71.1, 60.7, 60.6, 55.9, 48.7:

HRMS: (ESI-TOF) calculated foiC1gH200s (M + H']) 315.1232, found 315.1224.
[a]p?° = -20.8 degerfgdm* (c = 2.0 gen in CHCL) for 51%ee

O
OMe
OMe
)
MeO

2 0 , dromethaxyisoflavanone (S32) Reaction performed on a 38 mg scale. Prepared
according to the genergkocedure and the title compound isolated as a white solid (@,027
90%).

Ri = 0.51 (pentane/EtOAc, 4/1);

IR (film) Nmax2941, 1691, 1605, 1487, 1458 ¢m

'H NMR (500 MHz, CDCls): d 8.00 (dd,J = 7.8, 1.6 Hz, 1H), 7.48 (t, ap J = 8.3 Hz, 1H),
7.04 (t, ap., J= 7.8 Hz, 1H), 7.00 (d]) = 8.3 Hz, 1H), 6.84 (d] = 9.0 Hz, 1H), 6.60 (d] = 9.0
Hz, 1H), 4.78 (ddJ = 13.1, 10.4 Hz, 1H), 4.68 (dd= 13.1, 5.6 Hz, 1H), 4.38 (dd,= 10.4, 5.6
Hz, 1H) 3.82 (s, 3H), 3.77 (s, 3H), 3.5, 3H);

13C NMR (125 MHz, CDCI»): d 192.5, 161.9, 160.4, 152.1, 148.4, 147.1, 136.2, 127.5, 121.6,
121.2, 118.2, 117.8, 112.4, 106.2, 69.7, 56.2, 56.1, 44.6:

HRMS: (ESI-TOF) calculated folCygH200s ((M + H']) 315.1232, found 315.1223.
[a]p?° = -69.5degenigidm™ (c = 0.12gcmi® in CHCL) for 8% ee

O
O OMe

2 -dethoxy-4 6 ;diehéthylisoflavanone (S33) Performedon a 13 mg scale. Prepared
according to the general procedure and the title compound isolated as a c@8d.aig( 930).

Ri = 0.64 (pentane/EtOAc, 4/1);

IR (film) Nmax 2361, 1700, 1654, 1605, 14

'H NMR (400 MHz, CDCls): d 8.01 (d, app.J = 8.0 Hz, 1H), 7.48 (t, appJ,= 7.7 Hz, 1H),
7.05 (t, app.J = 7.7 Hz, 1H), 7.00 (d, appl,= 8.0 Hz, 1H), 6.69 (s, 1H), 6.59 (s, 1H4)76 (m,
1H), 4.36 (m, 2H), 3.66 (s, 3H), 2.31 (s, 6H);

*C NMR (101 MHz, CDCls): d 192.3, 161.1, 157.4, 147.7, 138.5, 138.2, 135.2, 130.8, 127.6,
124.1,121.3, 117.7, 110.6, 69.3, 55.5, 42.8, 29.9, 21.4

HRMS: (ESI-TOF) calculated foiCigH1g0sNa ([M + Na']) 305.1154 found305.1147
[a]p®° = -5.8degcmigidm™ (c = 0.11gcmi® in CHCL) for 75% ee
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2 -dethoxynaphthylisoflavanone (S34) Prepared according to the general procedure and the
title compound was isolated as a wtstdid (0.035, 89%).

R; = 0.58 (pentane/EtOAc, 3/1)
IR (film) Nmax2932, 1653, 1560, 1436n™;

'H NMR (500 MHz, CDCls): d 8.06 (d, ap., J = 7.6 Hz, 1H), 7.85 (m, 3H), 7.51 (m, 2H), 7.37
(t, app.,J = 7.5 Hz, 1H), 7.30 (d, appJ,= 9.0 Hz, 1H), 7.09 (t, appJ,= 7.6 Hz 1H), 7.06 (d,
app.,J = 8.4 Hz, 1H), 4.96 (s, 1H), 4.87 (m, 1H), 4.50 (m, 1H), 3.83 (s, 3H)

13C NMR (101 MHz, CDCly): d 192.4, 161.8, 155.2, 136.4, 134.8, 130.0, 129.6, 128.9, 127.7,
127.0, 123.6, 121.8, 121.5, 117.8, 117.7, 114.8, 114.0, 69.5, 56.4, 46.0:

HRMS: (ESI-TOF) calculated fo CxoH1603 ((M + H']) 304.1099, found 304.1104
[a]p®° = -144.7degcemig*dm™ (c = 0.1gem® in CHCL) for 89% ee

2 Benzyloxynaphthylisoflavanone(S35) Prepared according to the general procedure and the
titte compoundvasisolated as a white solid (0.0§581%).

R: = 0.30 (pentane/EtOAc, 8/1);

IR (film) nmax 2353, 2338, 1690, 1604, 1461

'H NMR (400 MHz, CDCly): d 7.98 n, 3H), 7.48 (m, 2H), 7.29 (mHj, 7.00 (m, 2H)5.14
(m, 2H), 4.98 (s, ap., 1H), 4.87 (dbs 13.3, 10.7 Hz, 1H), 4.46 (dd= 10.7, 5.7 Hz, 1H);

13C NMR (101 MHz, CDCly): d 192.3, 161.6, 154.3, 136.5, 133.1, 130.0, 129.7, 128.9, 128.3,
127.8, 127.3, 127.0, 123.7, 121.8, 121.4, 122.6, 117.7, 116.9, 114.8, 71.4, 69.4, 46.1

HRMS: (ESI-TOF) calculated forCH200s ([M + H™]) 381.1491, found 381.1497;
[a]p?° = -56.3 degerfg'dm™® (c = 1.4 gen in CHCL) for 87% ee
VI. Synthesis of3-Allyl -3-(2,4,6trimethoxyphenyl)chroman-4-one

o
o Pd,dbag (5 mol %), (S)-(CF3)s-t-Bu-PHOX
A X PhCHs, 7 °C, 30 min.
)

o}

$16 S36



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

S18

Pddba (5.6 mg, 0.006 mmol) an®f-(CFs)s-t-Bu-PHOX (9.2 mg, 0.015 mmol) and anhydrous
PhCH; (2 mL) were added to a flame dried 10 mL Schlenck flask and the resulting mixture
heated at 40 °C for 30 min. The mixture was then cooled to 7 °C for 10 min bigfbde @xo-3-
(2,4,6trimethoxyphenyl)chromaB-carboxylate(50 mg, 0.125 mmol) in anhydreuPhCH (3

mL) was addedThe reaction mixture was then stirred at this temperature for 30 min before
being filtered through a pad of silica and the solvent being removeacuoto give an orange

oil which was purifiedvia column chromatography (Pentai@f,Cl,, 1/3) to give the product as

a white solid 84 mg, 77%

R: = 0.37 (pentane/Ci€l,, 1/3);

IR (film) Nmax 2964, 1691, 1608, 1480, 146m*;

'H NMR (400 MHz, CDCl3): d 7.91 (d, app.J = 7.8 Hz, 1H), 7.35 (t, appJ = 7.5 Hz, 1H),

6.99 (t, app.J = 7.5 Hz, 1H), 6.84 (d, appl,= 8.03 Hz, 1H), 6.08 (s, 2H), 5.91 (m, 1H), 5.10 (d,
J=11.4 Hz, 1H), 4.92 (m, 2H), 4.09 @@= 11.4 Hz, 1H), 3.75 (s, 3H), 3.63 (s, 6H), 3.04 @d,
=14.2, 6.8 Hz, 1H), 2.69€ 14.2, 6.8 Hz, 1H)

%C NMR (101 MHz, CDCl3): d 193.6, 159.4, 159.2, 158.9, 134.2, 132.7, 126.6, 121.3, 119.9,
115.9, 115.4, 106.5, 91.3, 72.8, 54.5, 54.1, 50.6, 36.1

HRMS: (ESI-TOF) calculated foiC,;H230s ((M + H']) 355.1545, found 355.1534;

VI1I. Synthesis of(S)-(CF3)s-t-Bu-PHOX

CF,4 CF,
ZnCly, (S)-tert-Leucinol
CN PhCl, 140 °C, 48 h (0]
Br Br N\J
at-Bu
S37 S38
(9)-2-(2-Bromo-5-(trifluoromethyl)phenyl) -4-tert-4,5-dihydrooxazole. 2-Bromo-5-

(trifluoromethyl)benzonitrile (2.0y, 8 mmol), and 9-tert-Leucinol (0.94 g, 8 mmol) were
dissolved in anhydrau chlorobenzene (8 mL) in a dB0 mL Schlenck flask. The reaction
mixture was heated to 60 °C in an oil bath and Z{C6 mL,1.6 mmol,1M in diethyl ether)

was added dropiise. The temperature of the oil bath was increased to 140 °C and the reaction
stirred under B for 48 hours. Afer this time the reaction was cooled to room temperature and
the solvent removedn vacuo to produce a brown oil which was purifieda column
chromatography (pentane/EtOAc, 9/1) to give the title compound as a pale yellow oig(2.44
87%) with spectral ata in agreement with literature valdés.

R; = 0.67 (pentane/EtOAc, 9/1);

'H NMR (300 MHz, CDCl3): d 7.94 (d,J = 1.9 Hz, 1H), 7.78 (d] = 8.4 Hz, 1H), 7.52 (dd] =
8.4, 1.9 Hz, 1H), 4.41 (m, 1H), 4.28 (t, dp= 8.4 Hz, 1H), 4.14 (m, 1H), 1.00 (s, 9H);
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13C NMR (101 MHz, CDCly): d 161.4, 134.4, 130.9, 128.2, 127.8, 125.9, 124.7, 69.1, 33.9,
25.8, 22.3, 13.9:

F NMR (282 MHz, CDCls): d-62.86.

CFy CFs
tBuLi, Ar,PCI
0 - o
\J THF, -78 °C - 1t \J
Br N—/ Ar,P N—y
+Bu Ar=4CFyCeH,  tBY
38 s39

(S)-2-(Bis(4-(trifluoromethyl)phenyl)phosphine)-5-(trifluoro)phenyl) -4-tert-butyl-4,5
dihydrooxazole. (§-2-(2-Bromo-5-(trifluoromethyl)phenyb4-tert-4,5-dihydrooxazole(0.738g,

2.1 mmol) was dissolved in THF (10.5 mL)-&B °C.tBuLi (2.88 mL,1.6M in hexanes, 4.62
mmol) was added dropvise. The reaction mixture was stirred a8 °C for 1h before
chlorobis[4(trifluoromethyl)phenyl]phosphine (1g, 2.8 mmol) was addedpdwise. The
reaction was allowed to warm to room temperature and stirred for 1h. The reaction mixture was
then poured into a separatory funnel containing saturated aquea@ $¢dtution (20 mL). The
phases were separated and the aqueous layer wasteskiveith EtOAc (2 x 20 mL). The
combined organic layers were washed with brine (40 mL) dried over WMg8@the solvent
reducedin vacuoto give an orange oil which was purifieth column chromatography to give
the title compound as a white solid (0.98976%) with spectral data in agreement with literature
valuest*

R: = 0.41 (Pentane/Ci€l,, 5/1);

'H NMR (300 MHz, CDCly): d 8.25 (s, 1H), 7.58 (m, 5H), 7.32 (m, 4H), 6.96 (did; 8.4, 1.9
Hz, 1H), 4.24 (t, apJ = 9.4 Hz, 1H), 4.09 (t&ap.,J = 8.6 Hz, 1H), 3.94 (t, apJ, = 9.4 Hz, 1H),
2.17 (s, 9H);

F NMR (282 MHz, CDCly): d -62.96;
31p NMR (162 MHz, CDCL): d-7.11.
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VIII. Optimization of Decarboxylative Protonation Reaction

Table S.1Screening of P,Nigands and optimization of decarboxylative protonation conditions

O N /N

PPh PPh,
2 2 Ph,P N\>
t Bu
(R)-Quinap (R)-Quinazolinap (S)-t-Bu-PHOX
S40 S41R=H, S43R=Me S45R =t-Bu

S42 R =i-Pr, S44 R=1t-Bu

S20

CF3

on

ArP N—/
L/t-Bu
Ar = 4-CF3CgH,
(S)-(CF3)3-t-Bu-PHOX
S39

ligand (12.5 mol %), Pd,dbazxCHCI3
Meldrum's Acid, THF (0.03 M)

¢}
COaallyl
O

$14 Ar = 4-MeOCgH,
$15 Ar = 2,4-(MeO),CgHs
$16 Ar = 2,4,6-(MeO);CeH,

o
C,

o}

§25 Ar = 4-MeOCgH,

$26 Ar = 2,4-(MeO),CgHs
$27 Ar = 2,4,6-(MeO);CgH,

entry ligand substrate temp.(°C) time(h) conv®(®%) e (%)
1 S39 S14 rt 1 100 13
2 S40 S14 rt 1 >85
3 S41 S14 rt 1 100 4
4 S41 S14 0 12 <10 nd
5 S42 S14 rt 1 100 nd
6 S43 S14 rt 1 100 nd
7 S44 S14 rt 1 100 7
8 S44 S15 rt 1 100 19
9 S38 S16 rt 1 100 78R)°
10 S38 S16 0 1 100 89R)°
11 S38 S16 7 0.5 100 92R)°
12 S38 S16 rt 0.5 100 78R)°
13 S38 S15 7 0.5 100 35
14° S38 S16 7 1 100 73
15 S38 S16 -20 48 0 nd

3Determined by HPL®r *H NMR spectroscopy’Determined by chiral phase HPL®Metermined by xay crystallography’2.5

mol% of Pddba used.
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| X. Methods for determination of Enantiomeric excess
Table S.2Methods utilised for determination of enantiomeric excess.
retention retention
Entry Product Assay Conditions time (n_nn) of time (_mm) of % ee
major minor

enantiomer enantiomer

OMe HPLC
Chiralpaki ASH
96/4, Heptane/EtOH
OMe Isocratic, 1mL/min

[EY
o (]

22.05 19.67

35

OMe HPLC
Chiralpaki ASH
96/4, Heptane/EtOH
OMe Isocratic, 0.6nL/min

N

z0 o}
(0]

o

17.67 19.88

92

OMe HPLC

OMe Chiralpaki IA
96/4, Heptane/EtOH

OMe Isocratic, ImL/min

w
o e}

22.50 15.32

51

HPLC
Chiralpaki 1B
99/1, Heptane/EtOH
Isocratic, 1mL/min

I
o o
O\/O

16.23 18.96

23

HPLC
Chiralpaki 1B
96/4, Heptane/EtOH
Isocratic, 1mL/min

(6]
=0 o
[}
O
O o
<
(0]

11.76 10.16

85

HPLC
Chiralpaki 1B
995/005, 15.42 10.71
Heptane/EtOH
Isocratic, ImL/min

(o3}
(o] (]

71

HPLC
Chiralpaki 1B
96/4,Heptane/EtOH
Isocratic, 1mL/min

10.04 8.49

~
z0 o)
(0]
o)
O O
2
[V}
o)
=
@

85
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O N ome HPLC
Chiralpaki 1B
8 96/4, Heptane/EtOH /8 5.73 &
o Isocratic, ImL/min
© oM
O © HPLC
Chiralpaki 1B
9 o O 85/15, Heptane/EtOH 520 6.49 89
O Isocratic, ImL/min
© OB
O " HPLC
Chiralpaki 1B 10.59 7.46 87

L >
'

8515, Heptane/EtOH
Isocratic, ImL/min
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X. HPLC Chromatograms

2 0 ;D#néthoxyisoflavanone(S26)(racemic)

Dl A, Sige 2548 Ref=260,100 (DEFALULT 2012-06-27 16-42-22%C 2 4 DIMETH DPPE.CN
mal b &
E o
a0 o
a
a0
20
104
o r
-10 Wy
-0 7 — T T ™ L
i} 10 15 20 i} min|
3ignal 1: DAD] &, 3ig=254,5 Ref=360,100
FPeak RetTime Type Width Area Height Area
# [min] [min] [malT* =] [mal] H
e e B B ] L] RS
1 15.341 BE 0.544% Z0531.65186 58.53414 49,5441
2 2Z.037 BE 0.500% 2094, 67725 6d.4%146 50,1559
Totals : 4176, 32910 123, 02560
2 6 sDiméthoxyisoflavanone(S26)(enantioenriched)
DDt A, Sige 2548 Ref=360,100 (CACH B3V 'DATARUN QUELE 2010-10-26 09-21-12'Dhd B4 DAY 00
maAl b
a0+
&0l -
2
L=
L=
40 =
20
0 A
5 10 15 0 5 rin

Simal 1: DADL &, 3ig=254,5 Ref=360,100

Peak RetTime Tvpe Width Area Height Area
# [min] [min] [mAT* 5] [mATT] S
- |- | | | e e |
1l 15.673 EE 0.5302 1362, 26831 30, 51256 32,2641
Z 22.056 EE 0.4538 2859, 97583 91,71723 67.7359

Totals : 4222, 24414 131, 225875

S23



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

S24

O
l“li: OMe
(@] O
MeO OMe

2,01866 Trimethoxyisoflavanone (S27)(racemic)

DA A, Sige 2548 Ref=360,100 (CACH B DATARLUN QUEUE 2010-10-29 09-A4-4%AC- RAC-24HD)
maAl o+ o
] ™
4[' -
20
0 P
20
-0
T T T T T
5 10 14 20 24 min

Signal 1: DADL A, Sig=254,5 Ref=350,100

Peak FetTime Type Width Area Height Area
# [mirn] [min] [mAIT* =] [maTT] %
|- |-—=|-=—=--= |- | === |-
1 158.024 BE 0.5013 2144, 194354 64.52616 5005148
2 20.28% BE 0.5718 2100, 42457 LE.22041 45,4852

Totals : 4244, 68521 121.15556

2G40 ,-\imethoxyisoflavanone (S27)(enantioenriched)

DADT A&, Sige 254,8 Ref=360,100 (CACHBW3M. . GGRUN QUELE2011-07-01 12-50-11%4C TRMETH
maAl T
109
8 -
E -
4
=+ (}ﬁ
z g N
s
o Ay ——.
T T T T T T T T
i 0 15 20 il min

Jigrnal 1: DADL A, Fig=254,3 Ref=3560,100

Peak FetTime Type TWidth Area Height Area
# [min] [mir] [mAIT* =] [mATT] S

- |- || | = ||
1 1%.671 BE 0.511% 355.15936 11.34%26 96,4510
Z 19.534 MM 0.5227  14.00665 4.46575e-1 5, 5090

Totals : 355, 18601 11.75583
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3 0-Méthylenedioxyisoflavanone (S28) (racemic)

DA A, Sige 2548 Ref=360,100 {CACH B DATARUN QUEUE 2010-0421 10-23-25\E4_3518.00)

mal ] 3 B

o =3

® =
200
150 3
100 3
50

i+ — L
T — — — — — T
10 0 30 40 50 min

Gignal 1: DAD1 &, 3ig=254,8 Ref=360,100

Peak RetTime Type TWidth Area Height Area
# [min] [min] [mATT*=] [mATT] g

1 16.Z233 BE 0.3100 5161.76313 =53.005%61 50.1312
Z 18.%30 BE 0.3812 5124.48433 =02, 55074 45,5185

Totals : 1.02862e4 455, 56035

3 0-Méthylenedioxyisoflavanone (enantioenriched)
DAaDT A, Sige 25648 Ref=360,100 (CACH B30 \DATARUN QUELUE 2010-04-22 08-34-15°EA 3518T_BUPHOX.ON

mAll oy

500

<00

19222

300 o

00

100

Signal 1: DADL &, Sig=254,5 Ref=360,100

Pedr BetTime Tvpe Width Area Height Area
# [min] [min] [mAIT* =] [mATT] %
-—— |- || | | s |
1l 16.377 VB 0.3393 1.38451ed 613.37476 61,2656
2 159,222 BB 0.3%62 8753.418%5 331.4007% 38,7344

Totals : Z.2598624 944, 77554
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o

O OMe
o O
MeO

2 0 ;Dinéthoxyisoflavanone(S29)(racemic)

DAaDT A, Sige 2548 Ref=360,100 (CACH Bui3201'DATAWDG CLRUN QUELE A011-10-26 17-58-09%4 C5-33 RACEBJIC 18.0)
maALl = 3
-
E ¥
a0 4
G0
4':' -
204 L
o] . L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 min

Sigmal 1: DADL A, Sig=254,5 Ref=360,100

Pealk RetTime Type Width Area Heioht Area
# [min] [min] [mATT* =] [mATT] 3
el Dl el e [ Rttt Bl el
1 10,357 BE 0.1826 1192,01501 S95.93672 50,3005
2 11.%30 BE 0.2025 1177.77087 G7.79645 49,6955

2666dimethoxyisoflavanone(S29) (enantioenriched

DADT £ Sige 54,8 Fef=360, 100 (CACH By,  ATADG G UM QUEUEZ0 11-10-29 13-95-17hE 5-3 46 H U SPEC.O)
ma z
200 ;
150
100
-
50 3
L]
1 S ulllll.l U
. — . — — — .
§ 10 15 a0 25 i

Simmal 1: DADL A, Sig=254,5 Ref=360,100

Pealr RetTime Type TWidth Area Height Area
# [min] [min] [MAIT* =] [maT1T] %

- - ||
1 10.447 EE 0.1860 =243.51945 2000652 7.1%54
2 12.045 BB 0.2150 3140,57573 Z220.73514 S2.8046
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2 0 ;D#néthylisoflavanone (S30) (racemic)

DAaDT A, Sige254.8 Ref=360,100 (CACH BAZ2VDATADG GVRUN QUELE 2012-02-15 12-35-50%AC 5-T1 1B.00
mAll i %
a0

T T
5 10

=

x
41 4
a0
20
10

'—____—_

I

T

15

min|

Sigmal 1: DADL A, 5ig=254,5 Ref=350,100

Peak RetTime Tvpe Width Area Height Area
# [min] [min] [mAIT* =] [mATT] §

- |- || | | s |
1 %9.77%9 BE 0.2211 825.20447 B6. 27131 49,3131
Z 14.948 EB 0.2935 848.1%470 44273835 50.6369

2 0 ;Dinéthylisoflavanone (S30) (enantioenriched)

DADT A, Sige 25,8 Fet=260, 100 (DEFAULT 20120220 12- 12040701 )
mal o nﬂ"’\
100 3 @;'-"
20
60
4
0 —
o] b

[ 10715

5 0 15 0 25

min|

Fignal 1: DAD] A, 3Fig=254,8 Ref=360,100

Pealr RetTime Type TWidch Area Height Area
# [min] [min] [mAIT* =] [mATT] %
Bl el el B Bl Bl Ll
1 10.715 BE 0.2406 415, 55402 26.17146 14.9342
2 15,423 MM 0.3314 2354.10181 119.8%255 85.0653

S27
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2G34406 Trimethoxyisoflavanone (S31)(racemic)

DADT A, Gige 254, Fef=260, 100 (CACH B OAT A6 ChRUN QUEUE 2011-11-00 1687-2004C 5-40 AL BAIC B0
mal &
175 9 4
150 3 @
] =
125 3 &
100 9
75
50
25
03
T T T T T T T
g 10 15 20 25 20 35 min
Signal 1: DADL A, Sig=254,5 Ref=350,100
Pealr PetTime Twvpe Width Area Heicht Area
# [min] [min]  [mAlT*s] [maU] g
el B P e e P el
1l 1le6.5%2% EE 0.328% 4057. 20801 185.64003 50,5320
2 24.01% EE 0.5271 390872266 114.27161 45,0680
2334406 Trimethoxyisoflavanone (S31)(enantioenriched)
OADT C, Sig=2102 ReE360,100 (C - HEWG 2w \OAT ADG 6 UN QUEUE 2012-01-30 13-38-46HC 5-67 4% HOURS.0)
mAld o
2000 4
1750 3
1500 3
1250 3 =
E e
1000 3 = -
750 3 i
00 3 N
S i
I e —— LN . .
T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 0 25 min
3ignal 1: DAD] €, 3ig=210,8 Ref=360,100
Pealr RetTime Type TWidch Area Height Area
# [min] [min] [mAlT* =] [mATT] %

1 15.326 BB 0.3041 5185.7435316 461.7735% Z24.85%0
2 2&.510 BB 0. 5424 2.77211e4  791.92230 7T5.1110

S28
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O
OMe
OMe
1)
MeO

263466 Trimethoxyisoflavanone (S32)(racemic)

D01 A, Sige 254,2 Ref=260,100 (DEFALLT 2012-05-20 16-25-41'hdC 6 10.07
mall ] hy i
1 b ! =
] =
100
a0
60
4E|_
20+
04 T
T T T T T T T
5 0 15 20 25 min
Signal 1: DADL &, Sig=254,8 Ref=360,100
Pealr RetTime Type TWidth Area Height Area
# [min] [min]  [mAl*z] [mATT] %
el B e e B ] ety
1 §.4%3 BB 0.1554 1304,60751 1z=4.30222 4%.85%2
2 10.045% EE 0.1559 1311.57475 105.625945 50,1405
263466 Trimethoxyisoflavanone (S32)enantioenriched)
DaDt A, Sige 254.8 Raf=360,100 (DEFALLT 2012-06-01 16-24-18%d1C 617 B.O0
maAll ] -
150 4
100 4
B [ ]
&0 &
I W |
] A
D— T T V
T T T T T T T T T T T T T T T T T T T T T T
4 10 15 20 25 mn

Simal 1: DADL A, Sig=254,8 Ref=360,100

Pealr RetTime Type Width Area Height Area
# [min] [min] [mAT*=] [mATT] %
Bl el el B Bl Bl Ll
1 §.552 BE 0.165%% 236.12476 21.212587  7.519%
Z 10.604 BE 0.20%5 2503.86548 212.39406 52,4801

S29



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

26:Methoxy-4466-dimethylisoflavanone(S33)(racemic)

DAa01 A, Sige 254,8 Ref=260,100 (DEFALULT 2012-06- 18 10-06-33hC 611 RE-RUN.O
mall ] 3
_ -
1 5
240 =
200
150 o
100
a0
i} _I\-—M_/—/\Jl,—/\_.
T T T T T
i} 10 14 20 25 min|
S3igunal 1: DAY A, 3ig==254,5 BRef=360,100
Pealr RetTime Type TWidch Area Height Area
# [min] [min] [malT*3] [maTT] ]
el B B B B e L aetl
1 5.5940 VE 0.1124 2172.659300 293,23044 49,1355
2 §.077 BE 0.1512 2246.8793% =227.73228 50.86l15
Totals : 4421, 57739 5200596272
26 Methoxy-4466-dimethylisoflavanone (S33)(enantioenriched)
DaDt A, Sige 25,8 BeF=360,100 (DEFALLT 201 206-05 15-3467hAC 618 35 hIN O
mall ] o
300 +
200
L]
L=
100 =
0] T _H_\u[
5 10 5 a0 25 i

Jignal 1: DAD] A, Rig=:254,5 Ref=360,100

Pealr RetTime Type TWidch Area Height Area
# [mir] [min] [maT*=] [mATLT] %
Bl Rl el e [ Rttt bttt )|
1 5.883 Vv 0.1451 620.%0015 62.93204 13,1758
2 8.022 EE 0.1545 4020,47070 401, 73419 86,5212

Totals : 4711.37085 464.66624

S30
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2 -dethoxynaphthylisoflavanone(S34)(racemic).

DADT C, 5ig=210 ReF360,100 (0 & ALLT 2012-0523 15-05-55hiC 6-10.00
AL & 3
o b
400 @
200
200
100 9
0 i a
T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 min
Sigmal 1@ DADL C, 3ig=210,5 Ref=360,100
Pealr RetTime Type TWidth Area Height Area
# [min] [min]  [mATT*s] [mAT] 3
el B P e B e Bl
1 6. 475 VWV 0.1246 3850,03555 465.040595 45,1212
Z §.301 VB 0.1614 3537.79207 377.083531 50.8753
2 -Methoxynaphthylisoflavanone(S34)(enantioenriched).
DADT C, 5ig=210 % ReF 260,100 (0 B ALLT 2012-0523 15-08-581C 6-15.00
mall g 2
E o
1750
1500
1250 3
1000 3
750 3
500 3 =
E =+
240 o =]
0] .-lIlL. R L
T T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 15 min

Jignal l: DADL €, Jig=:210,3 Ref=360,100

Fealr PetTime Type Width Area Height Area
# [min] [min] [mATT* =] [ma1T] %
- | e |
1 6.457 VB 0.124% 130%.36575 157.60234  5.7639
2 §.312 VB 0.1705 2.14073e4  1944.12097 94,2361

S31
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2 Benzyloxynaphthylisoflavanone(S35)(racemic).
DDt A, Sige 254,8 Ref=260,100 (DEFALULT 2012-05-02 17-45-34021-0201.00
mal =
¥

|8

10595

e
50
40
30 5
20
10

Simal 1: DADL A, Sig=254,8 Ref=360,100

Pealr FetTime Twvpe TWidth Area Height Area
# [min] [min] [mAT* =] [mATT] %

1 7.4a87 BB 0. 1472 71zZ.65%%85  73.45332 49,5144
2 10.55%5 BB 0.20%1 717.%5766  52.6603% 5001852

2 Benzyloxynaphthylisoflavanone(S35)(enantioenriched).

DaDT A, Sige 254,28 Ref=260,100 (DEFALLT 2012-05-02 14- 2696 IC 65,00

15 bl a5 min|
Signal l: DADL A, Sig=254,8 Ref=360,100
Peal RetTime Tvpe TWidth Area Height Area
# [min] [min] [mATT* =] [ma1T] £

1 7.454 MM 0.164% 451.01822 45.56456  6.8586
2 10.623 MM 0.2236 6l24,55410 456.53607 53,1414
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XI. X-Ray SingleCrystal Data for (R)-2 0 4 &Trirbethoxyisoflavanone S27

S33

A single crystal of(R)-2 6 , 4Tdmethaxyisoflavanoné&27, suitable for Xray diffraction was

obtained by slow diffusion of diethyl ether into a saturated solution of the isoflavanone in

chloroform.

Table S3 Crystal data and structure refinement {&®)-2 6 , 4rdomethaxysoflavanone&s27

Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 77.00°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodnesiofi fit on F2

Final R indices [I>2sigma(l)]

R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

C18H18Os
314.32

100(2) K
1.54184 A
Monoclinic

P2 (#4)
a=9.2264(1) A
b = 6.84999(9) A
c=12.2116(2) A
760.421(18) R

2

1.373 Mg/n®

0.828 mm1
332

a=90°.
b=99.843(1)°.
g=90°.

0.3109 x 0.1595 x 0.1000 n¥m

3.67 to 77.09°.

111<=h<=11] 8<=k<=8, i

6757

3111 [R(int) = 0.0155]

99.1 %
Analytical
0.941 and 0.859

Fulli matrix leastsquares o2

3111/1/211
1.037

R1 =0.0292, wR2 = 0.0767
R1 =0.0302, wR2 = 0.0785

0.06(12)

0.199 and 0.192 e. A3
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S34

Figure S.10RTEP drawing (50 % probability thermal ellipsoids) of the molecular structure of
(R-2 6 , 4rdmewhaxyisoflavanon&27

Table S.4Atomic coordinates [(X,y,z), x 4pand Equivalent Isotropic Displacement
Parameters (Bx 103) for (R}2 6 , 4Témethdxyisoflavanong27

Atom X y z U(eq)
c(1) 7 1496(1) 7305(2) 574(1) 17(1)
o(1) 1635(1) 8914(1) 791(1) 20(1)
C(2) i 1200(1) 5540(2) 1148(1) 16(1)
c(3) 72130(1) 3936(2) 861(1) 20(1)
C(4) 73334(1) 4086(2) 20(1) 25(1)
c(5) 73616(1) 5849(2) 554(1) 24(1)
c(6) i2714(2) 7454(2) 1282(1) 22(1)
c(7) 160(1) 5304(2) 1984(1) 15(1)
0(2) 481(1) 3768(1) 2462(1) 21(1)
c(@8) 1162(1) 7089(2) 2139(1) 15(1)
C(9) 260(1) 8960(2) 1884(1) 19(1)
C(10) 2134(1) 7140(2) 3268(1) 14(1)
C(11) 1537(1) 7148(2) 4250(1) 15(1)
0@3) 33(1) 7103(2) 4094(1) 18(1)
C(16) 650(1) 7112(2) 5062(1) 20(1)
C(12) 2413(1) 7174(2) 5298(1) 17(1)

C(13) 3939(1) 7186(2) 5369(1) 16(1)
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0(4) 4729(1) 7205(2) 6421(1) 20(2)
c@a7) 6299(1) 7243(2) 6524(1) 19(1)
C(14) 4582(1) 7168(2) 4418(1) 16(1)
C(15) 3670(1) 7142(2) 3380(1) 14(1)
0(5) 4220(1) 7084(2) 2410(1) 19(1)
C(18) 5785(1) 7086(3) 2485(1) 23(2)
"U(eq) is defined as one third of the trace ofdhtiogonalized Uij tensor.
Table . Bondlengths [A] and angles [?] fofR)-2 6 , 4TAmethidxyisoflavanon827

C(1)iO(2) 1.3581(16)

C(1)i C(2) 1.4009(18)

C(1)i C(6) 1.4017(15)

O(1)i C(9) 1.4446(14)

C(2)i C(3) 1.4011(17)

C(2)i C(7) 1.4842(15)

C(3)iC(4) 1.3824(17)

C(3)iH(3) 0.9500

C(4)i C(5) 1.399(2)

C(4)iH(4) 0.9500

C(5)i C(6) 1.3845(19)

C(5)i H(5) 0.9500

C(6)i H(6) 0.9500

C(7)i O(2) 1.2149(16)

C(7)i C(8) 1.5251(17)

C(8)i C(10) 1.5110(13)

C(8)i C(9) 1.5313(17)

C(8)i H(8) 1.0000

C(9)iH(9A) 0.9900

C(9)iH(9B) 0.9900

C(10) C(15) 1.4003(14)

C(10y C(11) 1.4025(14)

C(11y O(3) 1.3686(12)
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C(11) C(12)
O(3)i C(16)
C(16) H(16A)
C(16) H(16B)
C(16) H(16C)
C(12) C(13)
C(12)§ H(12)
C(13)§ O(4)
C(13) C(14)
O(4)i C(17)
C(17¥ H(17A)
C(17)¥ H(17B)
C(17§ H(17C)
C(14) C(15)
C(14) H(14)
C(15) O(5)
O(5)i C(18)
C(18) H(18A)
C(18) H(18B)
C(18) H(18C)

O(L) C(L)i C(2)
O(L)i C(L)i C(6)
C(2)i C(L)i C(6)
C(L)i O(L)i C(9)
C(1)i C(2)i C(3)
C(L)i C(2)i C(7)
C(3)i C(2)i C(7)
C(4)i C(3)i C(2)
C(4)i C(3)i H(3)
C(2)i C(3)i H(3)
C(3)i C(4)i C(5)

1.3928(14)
1.4318(13)
0.9800
0.9800
0.9800
1.3961(14)
0.9500
1.3645(12)
1.3906(15)
1.4331(13)
0.9800
0.9800
0.9800
1.3968(14)
0.9500
1.3663(12)
1.4314(13)
0.9800
0.9800
0.9800

123.04(10)
117.01(11)
119.94(11)
114.89(9)
119.52(10)
120.52(10)
119.73(11)
120.54(12)
119.7
119.7
119.57(12)
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C(3)iC(4)iH(4)
C(5)i C(4)i H(4)
C(6)i C(5)i C(4)
C(6)i C(5)i H(5)
C(4)i C(5)i H(5)
C(5)i C(6)i C(1)
C(5)i C(6)i H(6)
C(1)i C(6)i H(6)
O(2)i C(7)i C(2)
O(2)i C(7)i C(8)
C(2)i C(7)i C(8)
C(10) C(8)i C(7)
C(10) C(8)i C(9)
C(7iC(8)i C(9)
C(10) C(8)i H(8)
C(7)i C(8)i H(8)
C(9)i C(8)i H(8)
O(1)i C(9)i C(8)
O(1)i C(9) H(9A)
C(8)i C(9)i H(9A)
O(1)i C(9)i H(9B)
C(8)i C(9)i H(9B)
H(9A)i C(9)i H(9B)
C(15) C(10y C(12)
C(15) C(10) C(8)
C(11)y C(10)yC(8)
O@)iC(11yC(12)
O(3)i C(11y C(10)
C(12) C(11)y C(10)
C(11)y O(3)i C(16)
O(3)i C(16) H(16A)
O(3)i C(16) H(16B)

120.2
120.2
120.85(11)
119.6
119.6
119.58(12)
120.2
120.2
122.19(11)
122.79(10)
114.90(10)
112.62(10)
112.52(10)
110.42(8)
107.0
107.0
107.0
111.98(10)
109.2
109.2
109.2
109.2
107.9
117.04(9)
121.51(9)
121.44(9)
122.89(10)
114.73(9)
122.37(9)
117.68(8)
109.5
109.5
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H(16A)i C(16) H(16B) 109.5
O(3)i C(16) H(16C) 109.5
H(16A)i C(16) H(16C) 109.5
H(16B)i C(16) H(16C) 109.5
C(11) C(12) C(13) 118.50(10)
C(11)§ C(12) H(12) 120.7
C(13) C(12) H(12) 120.7
O(4)i C(13) C(14) 123.43(9)
O(4)i C(13) C(12) 115.36(9)
C(14) C(13) C(12) 121.22(10)
C(13) O(4)i C(17) 116.85(8)
O(4)i C(17¥ H(17A) 109.5
O(4)i C(17y H(17B) 109.5
H(17A)i C(17) H(17B) 109.5
O(4)i C(17)§ H(17C) 109.5
H(17A)i C(17) H(17C) 109.5
H(17B)i C(17) H(17C) 109.5
C(13) C(14) C(15) 118.74(9)
C(13) C(14) H(14) 120.6
C(15) C(14) H(14) 120.6
O(5)i C(15) C(14) 122.14(9)
O(5)i C(15) C(10) 115.73(9)
C(14) C(15) C(10) 122.13(9)
C(15) O(5)i C(18) 117.68(8)
O(5)i C(18) H(18A) 109.5
O(5)i C(18) H(18B) 109.5
H(18A)i C(18) H(18B) 109.5
O(5)i C(18) H(18C) 109.5
H(18A)i C(18) H(18C) 109.5
H(18B)i C(18) H(18C) 109.5

Symmetry transformations used to generate equivalent atoms:
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Table S6Anisdropic displacement parametef&2x 103) for (R}2 6 , 4 6, 6 0
Trimethoxyisoflavanong27
Atom Ull UZZ U33 U23 Ul3 UlZ
c(1) 13(1)  23(1)  15(1)  i1(1) A1) 1)
o(1) 17(1)  20(1)  20(1) 5(1)  i201)  12(1)
cE) 13(1)  21(1)  14Q)  i2(1) 3(1) 1(1)
c@3) 20(1)  23(1)  19(1)  i3(1) A1) i3
C(4) 191) 3301  211)  i7(D) ) i7(1)
c(5) 16(1)  40(1)  15(1)  T4(1) 1) 1)
c(6) 17(1) 310  17(1) 2(1) 2(1) 2(1)
c(7) 14(1)  17(0)  15(1)  i2(1) 2(1) 1(1)
0(2) 221)  15(1)  24() o) 20 2(1)
c@) 13(1) 171)  16Q1) () 1(1) ()
c(9) 17(1)  17(1)  20(1) 1 20 i1
C(10) 13(1) 131  17Q1) () 1(1) 1(1)
c(1) 12(1)  13()  20()  i1(L) 1) 1)
o@3) 11(1) 231  19(1)  i1(1) A1) i1
C(16) 16(1)  24(1)  23(1) 0(1) 8(1) 0(1)
c(12) 16(1)  18()  17()  i1(Y) 51  11()
C(13) 16(1)  15(1)  16(1)  i1(1) 0(1) 0(1)
0(4) 15(1)  29(1)  15(1)  i1(1) 1 201
c@7) 14(1)  23Q)  18(1) 1) i) i1
C(14) 12(1)  16(1)  19Q1) () 2(1) ()
C(15) 14(1)  13(1)  16(1) 1(1) 3(1) 1(1)
o(5) 11(1) 3201  15(1) 1(1) 3(1) 1(1)
c(18) 12(1)  40(1)  19Q1) 2(1) 4(1) 2(1)

" The anisotropic displacement factor exponent takes the foRpé] h2 a*2U1l+ ... + 2 h k a* b* U2]
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Table S7Hydrogen coordinates ( x #pand isotropic displacement parameter@xA.03) for
(R)}2 6, 4romethaxyisoflavanong27

Atom X y z U(eq)
H(3) 11930 2736 1247 24
H(4) 13967 2998 1167 29
H(5) 14437 5947 11138 29
H(6) 12920 8649 1672 26
H(8) 1827 6992 1574 18
H(9A) 1384 9134 2448 22
H(9B) 934 10093 1935 22
H(16A) 1310 5982 5528 30
H(16B) 11721 7046 4837 30
H(16C) 387 8315 5484 30
H(12) 1982 7184 5951 20
H(17A) 6635 6045 6207 29
H(17B) 6742 7334 7311 29
H(17C) 6594 8377 6124 29
H(14) 5622 7174 4474 19
H(18A) 6190 8293 2845 35
H(18B) 6032 7005 1737 35
H(18C) 6204 5961 2925 35

Table S8.Torsion angles [°] foR)-2 6 , 4Tdmethaxyisoflavanong§27

C(2)i C(1)i O(1)i C(9)
C(6)i C(1)i O(2)i C(9)
O(1)i C(1)i C(2)i C(3)
C(6)i C(1)i C(2)i C(3)
O(1)i C(1)i C(2)i C(7)
C(6)i C(L)i C(2)i C(7)
C)yi C(2yiC(3)iC(4)

i22.04(15)
159.05(10)
1178.96(10)
10.09(17)
14.49(17)
174.39(10)
10.15(17)
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C(7)i C(2)Ji C(3)i C(4) 1174.67(11)
C(2)i C(3)i C(4)i C(5) 0.58(18)
C(3)i C(4)i C(5)i C(6) 10.78(18)
C(4)i C(5)i C(6)i C(1) 0.54(18)
O(1)i C(1)i C(6)i C(5) 178.83(10)
C(2)i C(1)i C(6)i C(5) 10.11(17)
C(L)i C(2)i C(7)i O(2) 1176.75(11)
C(3)i C(2)i C(7)i O(2) 12.29(17)
C(L)i C(2)i C(7)i C(8) 10.57(15)
C(3)i C(2)i C(7)i C(8) 173.90(10)
O(2)i C(7)i C(8)i C(10) 128.17(16)
C(2)i C(7)i C(8)i C(10) 155.67(9)

O(2)i C(7)i C(8)i C(9) 1154.89(11)
C(2)i C(7)i C(8)i C(9) 28.95(13)
C(L)iO(1)i C(9)i C(8) 51.98(13)
C(10) C(8)i C(9)i O(1) 178.45(9)

C(7)i C(8)i C(9)i O(1) 154.77(12)

C(7)iC(8)i C(10y C(15)  120.06(12)
C(9) C(8)i C(10§ C(15)  1114.35(13)
C(7)iC(8)i C(10¥ C(11)  i58.62(16)
C(9)i C(8)i C(10) C(11) 66.97(15)
C(15)§ C(10§ C(11) O(3) 1178.67(12)
C(8)i C(10) C(11)y O(3) 0.06(18)
C(15§ C(10¥ C(11§ C(12)  0.58(19)
C(8)i C(10§ C(11§ C(12)  179.31(12)
C(12) C(11) O(3)i C(16) 0.90(18)
C(10§ C(11) O(3)i C(16) 1179.86(12)
O(3)i C(11) C(12) C(13)  178.92(12)
C(10¥ C(11§ C(12) C(13)  10.3(2)

C(11y C(12) C(13§ O(4) 1179.80(12)
C(11y C(12§ C(13§ C(14) i0.1(2)

C(14) C(13) O(4)i C(17) 1.1(2)
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C(12)§ C(13) O(4)i C(17) 1179.21(12)
O(4)i C(13§ C(14) C(15)  179.80(12)
C(12§ C(13)§ C(14 C(15)  0.1(2)

C(13) C(14) C(15§ O(5) 1178.63(12)
C(13) C(14) C(15§ C(10)  0.2(2)

C(11y C(10)¥ C(15§ O(5)  178.37(12)
C(8)i C(10) C(15) O(5) 10.36(18)
C(11)y C(10) C(15§ C(14)  i0.56(19)
C(8)i C(10) C(15§ C(14) 1179.29(13)
C(14y C(15§ O(5)i C(18) i 1.14(19)
C(10§ C(15) O(5)i C(18)  179.93(12)

Symmetry transformations used to generate equivalent atoms:
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XI1. NMR spectra
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