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General Information. *H NMR spectra were recorded on a Varian Inova 400 (400 MHz) daiva
Inova 500 (500 MHz) spectrometers. Chemical shifts are reportppm down field from TMS, using
TMS (0.00 ppm) or residual CD£X7.26 ppm) as an internal standard. Data are reported as: (ad; bro
= singlet, d = doublet, t = triplet, q = quartet, m = multiplet; diogpconstant in Hz, integration}°C
NMR spectra were recorded on a Varian Inova 400 (100 MHz) aak' Inova 500 (125 MHz)
spectrometers, using proton decoupling unless otherwise noted.dahshifts are reported in ppm down
field from TMS, using the central resonance of CQEV.00 ppm) or CBDD (49.00 ppm) as the internal
standard. Infrared spectra were recorded on a Perkin EIméR Epectrometer and are reported in
frequency of absorption. Mass spectrometry was performed by Mass Sgotrbaiboratory, University
of lllinois at Urbana-Champaign. Optical rotations were measomea Jasco Digital Polarimeter with a
sodium lamp. CD spectra were recorded on Jasco J-810 circular dichpeistnoseter.

Materials. Unless otherwise noted, reagents and solvents were commercialgbéevaihd used without
further purification. Anhydrous DMF was obtained by distillation from calcium dedinhydrous THF

was obtained by distillation from sodium metal (benzophenone indicator).

General Procedure for the Preparation of 3*

(0]
O 6 O PhCO,H, piperidi
N -H, piperidine 17 3
R1J\H Rzﬂ\/U\ORs PhH, reflux R OR
A B Dean-Stark 0~ "R?
3

The mixture of aldehydd (11.0 mmol equiv.), 1,3-dicarbonyl compouBd(10.0 mmol), benzoic acid
(2.0 mmol), and piperidine (1.0 mmol) in benzene (50.0 mL) was heatefluxtin a round bottom flask
connected to a Dean-Stark apparatus until the starting alaterere consumed as indicated by TLC
analysis. After being cooled down to room temperature, the reactixture was concentrated under
reduced pressure. The residue was purified by silica gel chramplhygo afford E)-3 in 40-60% vyield.

The stereochemistry @c-g was assigned based on the coupling constants of&oneH and CGeerH.2

©/§/:C02Et
O~ Ph

(E)-Ethyl 2-benzoyl-3-phenylacrylate (3b) *

L Allen, C. F. H.; Spangler, F. V@rg. Syn. 1955, Coll. Vol. 3, 377.
2 Kingsbury, C. A.; Draney, D.; Sopchik, A.; Rissl&Y.; Durham, DJ. Org. Chem. 1978, 41, 3863.
3Li, Z.; Li, H.; Guo, X.; Cao, L.; Yu, R.; Li, HPan, SOrg. Lett. 2008, 10, 803.
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'H NMR (400 MHz, CDC}) § 7.93 (d,J = 6.8 Hz, 2H), 7.56-7.20 (m, 9H), 4.20 (5= 7.2 Hz, 2H), 1.15

(t, J = 7.2 Hz, 3H);*C NMR (100 MHz, CDC}) & 195.66, 164.99, 142.60, 136.09, 133.87, 132.78,
131.24, 130.35, 130.17, 129.12, 128.80, 128.76, 61.54, 1KROGhin film) 3061, 2980, 1720, 1702,
1674, 1624, 1597, 1449, 1253, 1231, 1198, 1092; ¢rRM S (ESI): 303 (M + Nd); HRMS (ESI):
Exact mass calcd for,gH160sNa (M + Na), 303.0997. Found 303.0997.

/@/\ICOQEt
Cl O~ "Ph

(E)-Ethyl 2-benzoyl-3-(4-chlor ophenyl)acrylate (3c)

'H NMR (400 MHz, CDC}) § 7.94-7.90 (m, 2H), 7.59-7.20 (m, 7H), 4.224&; 7.2 Hz, 2H), 1.17 () =

7.2 Hz, 3H);®C NMR (100 MHz, CDC}) § 195.38, 164.76, 141.04, 136.44, 135.90, 134.09, 131.84,
131.30, 129.09, 128.90, 61.68, 14.0R; (thin film) 3061, 2981, 1720, 1673, 1624, 1592, 1492, 1252,
1093, 1013 ciy LRMS (ESI): 315 (M + H); HRMS (ESI): Exact mass calcd for;gH1¢ClOs (M + H),
315.0788. Found 315.079%8c.1 = 9.9 Hz for GeioneH, 2Jc.n= 7.6 Hz for GeerH.

/@/jCOZEt
Br O~ "Ph

(E)-Ethyl 2-benzoyl-3-(4-bromophenyl)acrylate (3d)

'H NMR (400 MHz, CDC}) & 7.93 (d,J = 7.2 Hz, 2H), 7.88 (s, 1H), 7.58-7.41 (m, 3H), 7.36)(d,7.2

Hz, 2H), 7.21 (dJ = 7.6 Hz, 2H), 4.22 (q] = 7.2 Hz, 2H), 1.16 (t} = 7.2 Hz, 3H):*C NMR (100 MHz,

CDCly) 6 195.24, 164.65, 140.99, 135.78, 134.03, 131.95, 131.92, 131.62, 131.38, 128.99, 128.82, 124.81,
61.59, 13.91)R (thin film) 2978, 2366, 2346, 1720, 1707, 1702, 1672, 1250, 1230, 1196, 1073, 1010,
818 cm; LRMS (ESI): 359, 361 (M + H); HRMS (ESI): Exact mass calcd for;@H,¢BrO; (M + H),
359.0283. Found 359.0280c 1= 9.9 Hz for GetoneH, *Jc.i= 7.6 Hz for GerH.

(E)-Ethyl 2-(4-bromobenzoyl)-3-(4-chlor ophenyl)acrylate (3e)

'H NMR (400 MHz, CDC}) & 7.91 (s, 1H), 7.80 (dl = 8.0 Hz, 2H), 7.57 (d] = 8.4 Hz, 2H), 7.27 (d]

= 8.4 Hz, 2H), 7.21 (d] = 8.4 Hz, 2H), 4.23 (g] = 7.2 Hz, 2H), 1.18 (1) = 7.2 Hz, 3H);*C NMR (100

MHz, CDCk) 6 194.17, 164.34, 141.21, 136.48, 134.51, 132.15, 131.14, 131.11, 130.94, 130.97, 129.36,
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129.02, 61.63, 13.90R (thin film) 2980, 2361, 2345, 1720, 1702, 1672, 1584, 1252, 1195, 10%1 cm
LRMS (ESI): 393 (M + H); HRMS (ESI): Exact mass calcd for¢4,sCIBrO; (M + H), 392.9893.
Found 392.9898Jc 1= 9.9 Hz for GetoneH, *Jen= 7.7 Hz for GeerH.

/@/jCOzEt
Me O~ Ph

(E)-Ethyl 2-benzoyl-3-p-tolylacrylate (3f)

'H NMR (400 MHz, CDC}) § 7.94 (d,J = 8.0 Hz, 2H), 7.54 () = 7.2 Hz, 1H), 7.41 (t = 7.6 Hz, 2H),

7.23 (d,J = 8.0 Hz, 2H), 7.02 (d] = 8.0 Hz, 2H), 4.19 (q] = 7.2 Hz, 2H), 2.25 (s, 3H), 1.15 {t= 7.2

Hz, 3H); ®C NMR (100 MHz, CDCY) 5 196.16, 165.36, 142.82, 141.19, 136.42, 134.06, 130.53, 130.35,
130.24, 129.78, 129.35, 129.04, 61.64, 21.60, 14R6thin film) 2961, 2930, 2870, 2362, 2345, 1719,
1702, 1676, 1253, 1230, 1200, 1183, 1085;d0RM S (ESI): 295 (M + H); HRMS (ESI): Exact mass
calcd for GgHigOs (M + H), 295.1334. Foun@95.1324°Jc.11= 9.8 Hz for GewoneH, *Jei= 7.6 Hz

for CesterH.

O/icozEt
O~ Ph

(E)-Ethyl 2-benzoyl-3-cyclohexylacrylate (3g)
'H NMR (400 MHz, CDC}) 6 7.90 (d,J = 7.6 Hz, 2H), 7.61-7.44 (m, 3H), 6.90 (= 10.8 Hz, 1H),
4.14 (9, = 7.2 Hz, 2H), 2.12 (m, 1H), 1.67-1.01 (m, 13fAC NMR (100 MHz, CDC}) § 194.49,
164.79, 152.80, 136.91, 133.54, 131.72, 128.98, 128.59, 61.03, 38.55, 31.60 (2), 25.47, 24.90 (2), 13.90;
IR (thin film) 2929, 2853, 1724, 1675, 1639, 1597, 1449, 1252, 1233, 1221 &M S (ESI): 287 (M +
H*, 100);HRMS (ESI): Exact mass calcd for,gH,:03;(M +H), 287.1647. Found 287.16335]c_H= 9.8
Hz for GeetoneH, Jc.n= 7.6 Hz for GeterH.
O

Q/TJ\OAIM
07 “OAllyl

Diallyl 2-benzylidenemalonate (3h)

'H NMR (400 MHz, CDC}) & 7.79 (s, 1H), 7.47-7.35 (m, 5H), 6.01-5.86 (m, 2H), 5.39-5.24 (m, 4H),
4.78-4.74 (m, 4H)*C NMR (100 MHz, CDC}) & 166.21, 163.28, 142.96, 132.69, 131.55, 131.15,
130.69, 129.53, 128.80, 125.60, 119.33, 118.43, 66.28, 6604&hin film) 2980, 2962, 2363, 1730,
1629, 1257, 1198 ¢ LRMS (ESI): 295 (M + N4&, 100); HRMS (ESI): Exact mass calcd for
CieH160sNa(M + Na), 295.0946. Found 295.0944.
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0]

Cl O~ "OAllyl  3i

Diallyl 2-(4-chlor obenzylidene)malonate (3i)

'H NMR (400 MHz, CDC}) & 7.72 (s, 1H), 7.41-7.34 (m, 4H), 6.00-5.86 (m, 2H), 5.39-5.26 (m, 4H),
4.78-4.75 (m, 4H)®C NMR (100 MHz, CDC}) 5 165.91, 163.43, 141.41, 136.76, 131.42, 131.12,
131.00, 130.73, 129.10, 126.10, 119.55, 118.53, 66.36, 6@1ghin film) 3086, 3021, 2947, 1734,
1648, 1630, 1591, 1492, 1385, 1254, 1197, 1093, 1060IcRM S (ESI): 329 (M + N&d); HRM S (ESI):
Exact mass calcd for,gH;sCIO,Na(M + Na), 329.0557. Found 329.0550.

General Procedure for Base Screening

The base (0.010 mmol) was added to a stirring mixture of3-g9{TADOOH (0.12 mmol) an@b (0.10
mmol) in THF (0.50 mL) via a syringe afG under air. After 36 hours, the reaction mixture was allowed
to pass rapidly through a plug (20 mm) of silica gel. Tiheasgel plug was washed with ethyl acetate
(10 mL). The filtrate was concentrated under reduced pressure. The residsighjeated toH NMR and
HPLC analysis to determine the conversion. The etbafias determined by HPLC analysis [Chiralcel
AD-H column, HexanesPrOH = 98/2, 1.0 mL/min, 254 nm, 26, tz (1) = 22 min,tg(2) = 33 min]. The
results were listed in Table 1.

Table 1. Base Screening

o
- COEt Base, THF COLEt
+ (+)-TADOOH >
07 Ph 0°C, 36 hr 0”7 >Ph

b 4b
Entry Base (10 mol %) conv. (%, HPLC) ee (%) Major peak
1 LIOH (5.0 M, aq.) 99 92 tr (2)
2 Li,CO3 (5.0 M, aq.) trace / /
3 NaOH (5.0 M, aq.) 12 44 tr (1)
4 Na,CO3 (5.0 M, aq.) trace / /
5 K&Ziﬁwﬂbg') trace / /
6 K,CO3 (5.0 M, aq.) 21 73 tr (2)
7 CsOH (5.0 M, ag.) 94 24 tr (1)
8 Cs,C0O3 (5.0 M, aq.) 92 30 tr (1)
9 DBU 35 42 tr (2)
10 DABCO 4 / /

11 Et;N 4 / /
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General Procedure for Solvent Screening

An aqueous solution of LiOH (0.010 mmol, D, 5.0 M) was added via a syringe at@to a stirring
solution of (+)-TADOOH (0.12 mmol) angb (0.10 mmol) in a solvent (0.50 mL) specified in Table 2
under air. The resulting reaction mixture was stirred for 3@ftey which the reaction mixture was
allowed to pass rapidly through a plug (20 mm) of silica gel.siliE gel was washed with ethyl acetate
(10 mL). The filtrate was concentrated under reduced pressure. The residsigbjeated téH NMR and
HPLC analysis to determine the conversion. The etbhatas determined by HPLC analysis [Chiralcel
AD-H column, HexanesfPrOH = 98/2, 1.0 mL/min, 254 nm, 26, tz (1) = 22 min,tz (2) = 33 min]. The
results were listed in Table 2.

Table 2. Solvent Screening

o
@jcozﬂ LIOH, Solvent @/i‘-‘@ﬂ
+ (+)-TADOOH
o Ph 0°C, 36 hr (o] Ph
3b 4b
Entry Solvent (0.20 M) conv. (%, HPLC) ee (%) Major peak
1 THF 99 92 tr (2)
2 Et,O 77 80 tr (2)
3 DCM 12 45 tr (1)
4 Toluene (slurry) 35 39 tr (2)
5 EtOH 4 / tr (1)
6 EtOAC 50 93 tr (2)
7 DMF (slurry) 43 32 tr (2)

General Procedure for the Asymmetric Epoxidation of 3

An aqueous solution of LiOH (0.010 mmol, 2D, 5.0 M) was added via a syringe to a solution of (+)-
TADOOH (0.12 mmol) an@® (0.10 mmol) in THF (0.50 mL) at ¥ (or indicated temperature), under air.
The reaction mixture was stirred vigorously at this tempegdbr indicated time. After the reaction was
complete as indicated by TLC analysis, the reaction mixtureall@sed to pass rapidly through a plug

(20 mm) of silica gel. The silica gel was washed with ethgtate (10 mL). The filtrate was concentrated
under reduced pressure and the residue was purified by flaghatgraphy or preparative TLC to give

pure epoxidet.
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0

O~ Ph

(-)-Ethyl 2-benzoyl-3-phenyloxir ane-2-car boxylate (4b)

0°C, 1.5 days, 98% vyield, 92% ee.

'H NMR (400 MHz, CDC}) & 7.85 (d,J = 8.0 Hz, 2H), 7.52 (t] = 7.2 Hz, 1H), 7.38 (t] = 8.0 Hz, 2H),

7.19 (s, 5H), 4.73 (s, 1H), 4.24 (= 6.8 Hz, 2H), 1.17 (1) = 6.8 Hz, 3H);*C NMR (100 MHz, CDC})

5 189.81, 166.40, 135.15, 133.81, 132.04, 128.87, 128.70, 128.45, 128.27, 126.21, 65.80, 62.97, 62.74,
13.73;1IR (thin film) 2925, 2853, 2360, 2342, 1748, 1730, 1693, 1450, 1256, 1235, 696.&WS

(ESI): 319 (M + N&); HRMS (ESI): Exact mass calcd for ,¢4:0,Na (M + Na), 319.0946. Found
319.0933; {]p*° = -15.3 (c 1.0, CHC}, 92% ee), 92% ee was determined by HPLC analysis [Chiralcel
OD-H column, HexanelsPrOH = 96/4, 1.0 mL/min, 220 nm, 2@, tg(1) = 11.3 min (majon)g (2) =

20.6 min (minor)].

/@/iOCOZEt
Cl O~ "Ph

(+)-Ethyl 2-benzoyl-3-(4-chlor ophenyl)oxirane-2-car boxylate (4c)

0°C, 2 days, 99% vyield, 94% ee.

'H NMR (400 MHz, CDC}) § 7.85 (d,J = 7.2 Hz, 2H), 7.56 (t] = 7.2 Hz, 1H), 7.42 (1] = 7.6 Hz, 2H),

7.19 (d,J = 8.8 Hz, 2H), 7.14 (d] = 8.8 Hz, 2H), 4.70 (s, 1H), 4.26 @= 6.8 Hz, 2H), 1.18 (1) = 6.8

Hz, 3H);*C NMR (100 MHz, CDC}) & 189.62, 166.24, 135.05, 134.91, 134.11, 130.73, 128.79, 128.67,
128.65, 127.66, 65.80, 62.96, 62.36, 13180(thin film) 2360, 2334, 1748, 1733, 1691, 1256, 1234;cm
LRMS (ESI): 353 (M + N4, 100); HRMS (ESI): Exact mass calcd for ;¢4,5CIO,Na (M + Na),
353.0557. Found 353.055M],>° = +0.8 (c 1.0, CHC}, 94% ee), 94% ee was determined by HPLC
analysis [Chiralcel OD-H column, HexanieBfOH = 90/10, 1.0 mL/min, 220 nm, 20, tz (1) = 9.5 min
(major),tr (2) = 15.7 min (minor)].

)

/@/iCOZEt
Br O~ 'Ph

(+)-Ethyl 2-benzoyl-3-(4-bromophenyl)oxir ane-2-car boxylate (4d)
0°C, 2 days, 83% yield, 93% ee.
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'H NMR (400 MHz, CDC}) & 7.85 (d,J = 8.0 Hz, 2H), 7.56 (t] = 7.6 Hz, 1H), 7.42 (t] = 7.6 Hz, 2H),

7.34 (d,J = 8.0 Hz, 2H), 7.07 (d] = 7.6 Hz, 2H), 4.68 (s, 1H), 4.26 @= 7.6 Hz, 2H), 1.18 ({1 = 7.2

Hz, 3H);**C NMR (100 MHz, CDC}) § 189.61, 166.21, 135.02, 134.13, 131.59, 131.23, 128.78, 128.65,
127.92, 123.16, 65.75, 62.97, 62.40, 1318®;(thin film) 2982, 1748, 1734, 1690, 1596, 1490, 1256,
1233 cm; LRMS (ESI): 397, 399 (M + N§; HRMS (ESI): Exact mass calcd for,@H;sBrO,Na(M +

Na), 397.0051. Found 397.0056]4* = +5.4 (c 1.0, CHC}, 93% ee), 93% ee was determined by HPLC
analysis [Chiralcel OD-H column, HexaneBfOH = 90/10, 0.8 mL/min, 220 nm, 2@, tg (1) = 11.2

min (major),tg (2) = 18.6 min (minor)].

O Q CO,Et
Cl o) O
Br

(+)-Ethyl 2-(4-br omobenzoyl)-3-(4-chlor ophenyl)oxir ane-2-car boxylate (4€)

0°C, 2 days, 99% vyield, 93% ee.

'H NMR (400 MHz, CDC}) 8 7.72 (d,J = 8.4 Hz, 2H), 7.57 (] = 8.4 Hz, 1H), 7.21 (1) = 8.4 Hz, 2H),

7.11 (d,J = 8.4 Hz, 2H), 4.68 (s, 1H), 4.27 @z 7.2 Hz, 2H), 1.21 () = 7.2 Hz, 3H)®*C NMR (100

MHz, CDCk) 6 188.79, 166.00, 135.09, 133.77, 132.09, 130.51, 130.23, 129.61, 128.79, 127.56, 65.62,
63.12, 62.37, 13.81R (thin film) 2984, 2933, 2360, 2341, 1749, 1734, 1691, 1584, 1494, 1398, 1257,
1236, 1012, 832 cth LRMS (ESI): 431, 433 (M + N§; HRMS (ESI): Exact mass calcd for
CisH1.CIBrO,Na(M + Na), 430.9662. Found 430.967@]4?°> = +25.0 (c 1.0, CHC}, 93% ee), 93% ee

was determined by HPLC analysis [Chiralcel OD-H column, HesaRrOH = 96/4, 0.8 mL/min, 220

nm, 20°C, tz (1) = 19.2 min (major)tg (2) = 42.7 min (minor)].

/@/10002&
Me (o)} Ph

(+)-Ethyl 2-benzoyl-3-p-tolyloxirane-2-car boxylate (4f)

0°C, 2 days, 60% yield, 96% ee.

'H NMR (400 MHz, CDC}) § 7.86 (d,J = 7.6 Hz, 2H), 7.53 (t] = 7.6 Hz, 1H), 7.40 (t] = 7.6 Hz, 2H),
7.08 (d,J = 8.0 Hz, 2H), 7.00 (dl = 8.0 Hz, 2H), 4.69 (s, 1H), 4.24 &= 7.6 Hz, 2H), 2.22 (s, 3H), 1.17
(t, J = 7.6 Hz, 3H);"*C NMR (100 MHz, CDC}) 5 189.99, 166.51, 138.80, 135.26, 133.80, 129.04,
129.02, 128.76, 128.48, 126.18, 65.86, 63.16, 62.72, 21.10, 1B.Thin film) 2983, 1746, 1730, 1601,
1450, 1256, 1233, 1177 EpLRMS (ESI): 311 (M + H); HRM S (ESI): Exact mass calcd for,@H:40,



Supporting Information S9

(M + H), 311.1283. Found 311.1278{]§* = +0.7 (c 1.0, CHC}, 96% ee), 96% ee was determined by
HPLC analysis [Chiralcel OD-H column, Hexane®/OH = 90/10, 0.8 mL/min, 220 nm, 20, tz (1) =
10.0 min (major)ig (2) = 12.9 min (minor)].

O/iOCOQEt
O~ Ph

(+)-Ethyl 2-benzoyl-3-cyclohexyloxirane-2-car boxylate (4g)

-40°C, 3 days, 86% vyield, 86% ee.

'H NMR (400 MHz, CDC}) & 8.04 (d,J = 8.0 Hz, 2H), 7.61 (1) = 7.6 Hz, 1H), 7.49 ({] = 8.0 Hz, 2H),

4.22 (q,d = 7.2 Hz, 2H), 3.34 (d] = 8.8 Hz, 1H), 1.87 (dl = 7.6 Hz, 2H), 1.69-0.97 (m, 12HC NMR

(100 MHz, CDC}) 4 190.94, 167.50, 135.06, 134.02, 129.23, 128.62, 67.06, 63.69, 62.55, 38.04, 30.16,
28.00, 25.93, 25.03, 24.97, 13.8R (thin film) 2976, 2931, 2854, 2360, 2338, 1749, 1730, 1691, 1450,
1285, 1256, 1233, 698 ¢MLRMS (ESI): 303 (M + H); HRMS (ESI): Exact mass calcd for,gH,50,

(M + H), 303.1596. Found 303.158%]§> = +7.4 (c 1.0, CHC}, 86% ee), 86% ee was determined by
HPLC analysis [Chiralcel As-H + Chialpak AD + Chirdléd-H column, HexanesPrOH = 99/1, 0.8
mL/min, 254 nm, 20C, tz (1) = 50.2 min (major)ts (2) = 54.65 min (minor)].

0

0
07 OAllyl

(-)-Diallyl 3-phenyloxirane-2,2-dicar boxylate (4h)

0°C, 3 days, 90% yield, 92% ee.

'H NMR (400 MHz, CDC}J) § 7.33 (s, 5H), 5.98-5.88 (m, 1H), 5.60-5.50 (m, 1H), 5.38J&d16.8, 1.2
Hz, 1H), 5.30 (dJ = 10.4 Hz, 1H), 5.08 (ddl = 14.8, 2.8 Hz, 2H), 4.76-4.74 (m, 2H), 4.59 (s, 1H), 4.45
(d, J = 5.6 Hz, 2H);"*C NMR (100 MHz, CDC}) & 165.04, 163.13, 131.83, 130.69, 129.11, 128.38,
126.18, 119.41, 119.05, 67.10, 66.24, 63.12, 62R1(thin film) 3028, 2918, 1753, 1750, 1650, 1455,
1264, 1227, 1122, 1045, 936, 754 krhRMS (ESI): 311 (M + N&); HRMS (ESI): Exact mass calcd
for CigH160sNa(M + Na), 311.0895. Found 311.0894]4?° = -57.2 (c 1.0, CHC}, 92% ee), 92% ee
was determined by HPLC analysis [Chiralcel OD-H column, HexaRe®H = 96/4, 1 mL/min, 254 nm,
20°C, tg (1) = 11.2 min (minor)tg (2) = 12.3 min (major)].
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0

@)
Cl O~ "OAllyl

(-)-Diallyl 3-(4-chlor ophenyl)oxirane-2,2-dicar boxylate (4i)

-20°C, 3 days, 70% vyield, 84% ee.

'H NMR (400 MHz, CDC}) § 7.32 (d,J = 8.8 Hz, 2H), 7.28 (dl = 8.4 Hz, 2H), 5.98-5.88 (m, 1H), 5.65-
5.55 (m, 1H), 5.39 (d] = 17.2 Hz, 1H), 5.30 (dl = 10.4 Hz, 1H), 5.13 (dl = 11.6 Hz, 2H), 4.80-4.71
(m, 2H); 4.56 (s, 1H), 4.48 (d,= 6.0 Hz, 2H);*C NMR (100 MHz, CDC}) & 164.78, 162.92, 135.16,
130.63, 130.57, 130.40, 128.67, 127.65, 119.53, 119.35, 67.19, 66.39, 63.03|B1thi film) 2362,
2338, 1751, 1270, 1225 émLRMS (ESI): 345 (M + Naj; HRMS (ESI): Exact mass calcd for
Ci6H1sClOsNa(M + Na), 345.0506. Found 345.049d],>° = -62.7 (c 1.0, CHCY, 84% ee.), 84% ee was
determined by HPLC analysis [Chiralcel OD-H column, Hexaf&€)H = 99/1, 0.8 mL/min, 254 nm, 20
°C,tr (1) = 13.5 min (major)tg (2) = 16.8 min (minor).

HO BnO
NaH, BnBr
H,CO H,CO
3 DMF, 0°C 3
= quant. Vs
5 6

To a suspension of NaH (55% assay, 1.05 g, 24.0 mmol) in anhydrous DMF (2020 @fC
was added dropwise a solution of eugebdl(8.28 g, 20.0 mmol) in anhydrous DMF (10.0 mL)
via syringe over 15 min. The resulting deep green mixture virasdsat 0°C for 15 min, and
then to this solution was added dropwise a solution of benzylbromide (2.884n0Lmmol) in
anhydrous DMF (10.0 mL) via syringe over 2 min. The resultingunixwas stirred at &C for

1 hr. Then the reaction was quenched by a slow addition of saturateduagNHCI (50 mL)
and then ethyl acetate (50 mL). The organic layer was cedleeind the aqueous layer was
extracted with ethyl acetate (3x50 mL). The combined exstraere washed with water (4x50
mL), brine (40 mL), dried over N&O, and concentrated under reduced pressure. The residue
was subjected to silica gel chromatography (petroleum Eti@»c = 8/1) to gives (5.07 g,
guant.) as a coloress oil.

'H NMR (400MHz, CDC}) 6 7.43 (d,J = 7.2 Hz, 2H), 7.35 (t) = 7.2 Hz, 2H), 7.28 () = 7.2
Hz, 1H), 6.80 (d,) = 8.0 Hz, 1H), 6.72 (s, 1H), 6.65 @@= 8.0 Hz, 1H), 5.93 (m, 1H), 5.12 (s,
2H), 5.07 (dJ = 11.6 Hz, 1H), 5.04 (d] = 2.8 Hz, 1H), 3.86 (s, 3H), 3.31 @@= 7.2 Hz, 2H):
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IR (thin film) 3064, 3034, 3003, 2976, 2935, 2907, 2874, 2833, 1638, 1606, 1591, 1514, 1506,
1464, 1454, 1418, 1335, 1260, 1230, 1156, 1140, 1034, 914, 850, 806, 739, 697, 654597 cm
LRMS (ESI): 277.1 (M + Na), HRMS (ESI): Exact mass calcd fo€;7H:60,Na (M + Na),
277.1204. Found 277.1196.

BnO BnO
1) NMO, OsO, :©\
H;CO 2) Nalo, H;CO
= quant. CHO
6 7
To a solution of6 (508 mg, 2.0 mmol) in-BuOH/H,O/THF (2/1/4) (7.0 mL) was added a
solution of OsQin t-BuOH (0.20 M, 0.50 mL, 0.010 mmol, 5 mol %) at®@ To the resulting

mixture, N-methylmorpholineN-oxide (NMO) (357 mg, 3.0 mmol) was added in one portion.

The resulting reaction mixture was stirred at °@® for 15 min and then warmed to room
temperature. The stirring was continued for another 1 hr befereeittion was quenched with
addition of sat. NaHS£ The resulting mixture was stirred at room temperature ovdrnide
mixture was diluted with ethyl acetate (30 mL), and then washidsat. NaHSE{15 mL). The
aqueous layer was extracted with ethyl acetate (2x20 mL)onganic phase was collected and
washed with brine (20 mL), dried over }$£, and concentrated under reduced pressure. The
residue was dissolved in GEl; (5.0 mL), and the resulting solution was added into a solution of
NalO, (630 mg, 3.0 mmol) in water (5.0 mL) at’G. The resulting light yellow mixture was
stirred at 0°C for 40 min and then quenched with saturated aqueous NaHB@ resulting
mixture was stirred at room temperature for 30 min, and theaoted with ethyl acetate (3%x20
mL). The organic phase was collected, washed with brine (20 mLYy dxier NaSQO, and
concentrated under reduced pressure. The residue was subjed&dgsilichromatography
(petroleum ether/EtOAc = 4/1) to give aldehydg&07 mg, quant.) as a coloress oil.

'H NMR (400MHz, CDC}) & 9.68 (t,J = 2.4 Hz, 1H), 7.41 (d] = 7.2 Hz, 2H), 7.34 () = 7.2

Hz, 2H), 7.30 (t) = 7.2 Hz, 1H), 6.87 (d] = 8.0 Hz, 1H), 6.72 (s, 1H), 6.70 (@= 8.0 Hz, 1H),
5.12 (s, 2H), 3.85 (s, 3H), 3.57 (d, = 2.4 Hz, 2H);C NMR (100 MHz, CDC}))

5 199.418, 149.965, 147.506, 136.987, 128.479, 127.796, 127.181, 124.669, 121.740, 114.401, 1
13.118, 71.012, 55.947, 50.073; IR (thin film) 3063, 3034, 3007, 2937, 2876, 2833, 2728, 1723,
1682, 1591, 1514, 1464, 1454, 1383, 1332, 1231, 1261, 1141, 1034, 854, 810, 741;'698 cm
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LRMS (ESI): 279.1 (M + Na); HRMS (ESI): Exact mass calcd foCigH160sNa (M + Na),
279.0997. Found 279.0990.

BnO 0 BnO
SN, i
EtO MO
e
HiCO SnCl, (cat.)
CHO 0 Et0” SO
; 92% g

SnChL-2H,0 (45 mg, 2.0 mmol, 10 mol %) was suspended in anhydroy€IlCE8.0 mL) at -72

°C. To this suspension, ethyl diazoacetate (0.23 mL, 2.2 mmol) was digedse via syringe.

The resulting yellow mixture was stirred at this temperatorel0 min and warmed up to room
temperature for another 15 min. The mixture was recooled t¢C-a2d a solution of (507 mg,

2.0 mmol) in CHCI, (5.0 mL) was introduced via syringe over 5 min. The resultingume was
stirred while warming up to room temperature over 1 hr and stirredcn temperature
overnight. The reaction was quenched with addition of aq. HCI (1.0 N, 2.Cantgxtracted

with ethyl acetate (3x25 mL). The combined extracted washed with 5% aq. NaHG@3x15

mL), brine (20 mL), dried over N&O, and concentrated at reduced pressure. The residue was
subjected to silica gel chromatography (petroleum ether/Et©8/4—4/1) to givep-keto ester

8 (640 mg, 92% vyield) as a white solid.

'H NMR (400MHz, CDC}) & 7.40 (d,J = 7.2 Hz, 2H), 7.33 (dd] = 7.6 Hz, 7.2 Hz, 2H), 7.27
(d,J=7.6 Hz, 1H), 6.81 (d] = 8.6 Hz, 1H), 6.71 (s, 1H), 6.65 @@= 8.6 Hz), 5.11 (s, 2H), 4.14

(q,J = 7.4 Hz, 2H), 3.85 (s, 3H), 3.71 (s, 2H), 3.41 (s, 2H), 1.22%t7.4 Hz, 3H)*C NMR
(100MHz, CDC}) & 200.722, 167.029, 149.654, 147.324, 136.910, 128.394, 127.696, 127.088,
126.056, 121.593, 113.980, 112.834, 70.821, 61.220, 55.815, 49.470, 47.914, UR3.ah

film) 3064, 3033, 2982, 2938, 1745, 1716, 1606, 1591, 1515, 1464, 1454, 1421, 1385, 1368,
1317, 1262, 1232, 1142, 1032, 855, 805, 741, 698; ¢trRMS (ESI): 343.2 (M + HJ; HRMS

(ESI): Exact mass calcd fdfy0H2305 (M + H), 343.1545. Found 343.1541.

CHO CHO
BnBr, K2C03
HsCO OH Acetone, reflux HyCO OBn
OH quant. OBn

3-methoxy-4,5-dihydroxy 9
benzaldehyde
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To a brown mixture slurry of 3-methoxy-4,5-dihydroxy-benzaldehyde (1,.@0gmmol) and
K2CGO; (3.00 g, 21.7 mmol, 3.5 eq.) in acetone (20 mL) was added benzyl bromide (1.78 mL,
15.0 mmol, 2.5 eq.) at 8C. The corresponding yellow mixture was refluxed for 7 hr. The
resulting green mixture was cooled down t¥0and quenched carefully with ag. HCI (1N, 35.0
mL). The mixture was diluted with ethyl acetate, washed witlter (3x20 mL), saturated
NaHCG; (3x10 mL), brine (25 mL) and dried over J$&,. After concentration at reduced
pressure, the residue was subjected to silica gel chromatogathgidum ether/EtOAc = 4/1)

to give aldehyd® (2.1 g, quant.) as an orange oil.

'H NMR (400MHz, CDC}) § 9.81 (s, 1H), 7.43-7.27 (m, 10H), 7.15 (s, 1H), 7.12 (s, 1H), 5.14
(s, 4H), 3.89 (s, 3H)**C NMR (100MHz, CDC}) & 191.014, 154.125, 152.926, 142.929,
137.138, 136.295, 131.741, 128.538, 128.386, 128.159, 128.060, 127.999, 127.415, 108.750,
106.534, 75.019, 71.110, 56.18R (thin film) 3063, 3032, 2939, 2841, 1693, 1587, 1498, 1454,
1428, 1386, 1327, 1232, 1141, 1120, 979, 833, 737, 697 LRMS (ESI): 349.1 (M + HYJ;

HRMS (ESI): Exact mass calcd fdy,H2:04 (M + H), 349.1440. Found 349.1441.

BnO
n i OBn
BnO
MeO " O o © ‘.(?: (gﬂ
EtO” SO MeO [ OEt EtO” | OMe
8 piperidine BnO BnO y
. PhCO,H O
_PhCOH .
CHO Benzene, reflux BnO BnO
E/Z=53 OMe OMe
E-3a Z-3a
oGO OBn 80% (after one cycle)
OBn
9

A mixture of B-keto esteB (172 mg, 0.50 mmol), aldehyd®(174 mg, 0.50 mmol), piperidine
(distilled, 8.5 mg, 0.10 mmol) and benzoic acid (9.2 mg, 0.075 mmol) in benzend.J20 an
round bottom flask (50 mL) connected to a Dean-Stark apparatus wag teeetéux. After 2.5
hr, the reaction mixture was cooled to room temperature and caateenéat reduced pressure.
The residue was subjected to silica gel chromatography (petroleurtdietting/| ether = 3/31/1)
to give E-3a (199 mg, 59% yield) as a light yellow oil ageBa (66 mg, 20% vyield) as a white

solid. Ketoeste8 and aldehyd® were recovered (ca. 23 mg for each) in 13% yield.
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Isomerization of Z-isomer: A solution ofZ-3a (66 mg, 0.10 mmol) and pyridine (1 drop) in
benzene (5 mL) was refluxed for 5 hr. The solution was cooled to roopetature and diluted

with ether. The mixture was concentrated at reduced pressutbeanesidue was subjected to

silica gel chromatography (petroleum ether/EtOAc = 2/1)ve Bt3a (38 mg, 58%yield) and-

3a (25 mg, 38%yield), respectively.

E-3a: 'H NMR (400 MHz, CDC}) § 7.57 (s, 1H), 7.42-7.24 (m, 15H), 6.70 Jc& 8.0 Hz, 1H),

6.01 (br, 1H), 6.59 (br, 1H), 6.55 (br, 1H), 6.46 (di¢; 8.4 Hz, 0.8 Hz, 1H), 5.06 (s, 2H), 5.04 (s,

2H), 4.92 (s, 2H), 4.23 (d,= 7.2 Hz, 2H), 3.74 (s, 3H), 3.70 (s, 2H), 3.69 (s, 3H),1.28 (t, 7.2 Hz,
3H); *C NMR (100 MHz, CDC}) & 203.447, 164.380, 153.632, 152.531, 149.389, 147.256,
141.138, 139.476, 137.366, 137.055, 136.432, 132.675, 128.500, 128.462, 128.402, 128.143,
127.984, 127.931, 127.749, 127.438, 127.172, 126.064, 121.897, 113.676, 113.418, 108.705,
107.301, 75.004, 70.890, 70.875, 61.501, 56.013, 55.785, 49.956, 1R1@Ain film) 3063,

3032, 2937, 2873, 1722, 1580, 1513, 1504, 1462, 1454, 1423, 1377, 1333, 1259, 1232, 1158,
1122, 1027, 912, 855, 736, 697 tm RMS (ESI): 673.3 (M + HJ; HRM S (ESI) Exact mass calcd

for C42H4105(M + H), 673.2801. Found 673.2812.

Z-3a: 'H NMR (400 MHz, CDC}) & 7.56 (s, 1H), 7.42-7.24 (m, 15H), 6.82 Jcs 8.0 Hz, 1H),

6.75 (s, 1H), 6.74 (s, 1H), 6.70 (s, 1H), 6.87)d, 8.0 Hz, 1H), 5.13 (s, 2H), 5.08 (s, 2H), 5.05

(s, 2H), 4.17 (gJ) = 7.2 Hz, 2H), 3.95 (s, 2H), 3.86 (s, 3H), 3.80 (s, 3H), 1.1Bt7.2 Hz, 3H);

3C NMR (100 MHz, CDC4, C-H coupling & 194.02 (td,) = 6.8,6.1 Hz, C=0), 168.07 (dtJ =

12.2 Hz, 3.0 Hz,COOEt), 153.65, 152.61, 149.58, 147.21, 141.65, 137.27, 137.08, 136.42,
132.71, 128.51, 128.46, 128.40, 128.29, 128.12, 128.00, 127.92, 127.73, 127.41, 127.34, 127.14,
126.47, 121.63, 113.90, 113.02, 109.05, 107.17, 77.21, 75.03, 71.10, 70.91, 61.71, 56.04, 55.89,
45.15, 13.85%Jc 1= 6.1 Hz for GetoneH, *Jen= 12.2 Hz for GgerH.

BnO O o o BnO O o o
MeO OEt (S,S)-TADOOL MeO OEt

BnO | LiOH (0.1 eq.) BnO o
O 83%, 98%ee O
BnO BnO
OMe OMe

E-3a 4a
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To a solution ofe-3a (17.0 mg, 0.0250 mmol) and (+)-TADOOL (13.3mg, 0.0275 mmol) in
THF (0.15 mL) at C was added a solution of LiOH (5.0 M, Q:&, 0.50 mmol) via syringe.

The resulting mixture was stirred a0 for 6 hr, and then warmed up to RT over night. The
mixture was subjected to silica gel chromatography (petroleum EtO&x¢ = 10/1-2/1) to give

the desired epoxidda (14.5 mg, 83% vyield) as a light yellow oil. The 98% eedafwas
determined by convertindp into 2a and then an ee analysis2st TADDOL was recycled as a

white solid in > 90 % vyield.

[0]?%5= - 61° (c 0.96, CHC)); *H NMR (400 MHz, CDC}) & 7.43-7.25 (m, 15H), 6.66 (d,=

8.0Hz, 1H), 6.51 (s, 1H), 6.45 (s, 1H), 6.41 (s, 1H), 6.29 &,8.0 Hz, 1H), 5.05 (s, 2H), 5.04

(d,J = 11.6 Hz, 1H), 5.01 (s, 2H), 4.96 (M= 11.6 Hz, 1H), 4.45 (s, 1H), 4.26 (= 7.2 Hz,

2H), 3.76 (s, 3H), 3.69 (d,= 16.8 Hz, 1H), 3.41 (dl = 16.8 Hz, 1H), 1.29 ({] = 7.2 Hz, 3H);

3C NMR (100 MHz, CDC}) 6 197.974, 165.943, 153.905, 152.744, 149.381, 147.233, 138.003,
137.548 137.047, 136.554, 128.470, 128.432, 128.356, 128.113, 127.916, 127.832, 127.711,
127.415, 127.180, 124.728, 121.768, 113.623, 113.183, 105.099, 103.596, 74.935, 70.958,
70.799, 66.662, 62.859, 62.799, 56.066, 55.846, 47.906, 13R4ihin film) 3063, 3032, 2938,

1748, 1726, 1592, 1513, 1454, 1430, 1374, 1262, 1235, 1121, 1026, 850, 736,'69REE

(ESI): 689.3 (M + HJ; HRMS (ESI): Exact mass calcd fo€;,H4100 (M + H), 689.2751. Found
689.2744.

BnO
: O O
TfOH (0.04 eq.)
MeO OFt —— %

BnO O 0°C to RT
O 70% 2a.17% 2b
BnO
OMe

4a
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To a solution of epoxidda (344 mg, 0.500 mmol) in C4€l, (35 mL) at -10°C was added
dropwise a freshly prepared solution of TfOH in@{0.50 M, 40uL, 0.020 mmol) via syringe

with vigorous stirring. After stirring at this temperature idyr min, a TLC test indicated the
starting materiadla was completely consumed. The reaction was quenched with additidsiNof E

(3 pL). The reaction mixture was concentrated under reduced pressutehe residue was
subjected to silica gel chromatography (petroleum ether/EtO3d—3/1) to give light bluea

(240 mg, 70% vyield) and its distereoisonly (58 mg, 17% vyield), respectivela was
determined to be > 98% ee by HPLC analysis [Chiralpak AD,aRes-PrOH = 65:35, 1
mL/min, 220 nm, 20C, tr (1) = 25 mintg (2) = 33 min].

2a: [a],® = + 66 € 0.43, CHCY); '"H NMR (400 MHz, CDC}) § 7.23-7.45 (m, 15H), 6.64 (s,

1H), 6.62 (s, 1H), 6.37 (d,= 2.0 Hz, 1H), 6.08 (d] = 1.2 Hz, 1H), 5.02 (s, 2H), 5.00 (s, 2H),

4.93 (AB,J = 12 Hz, 2H), 4.63 (s, 1H, H 4.13 (s, 1H, C80OH), 4.04 (g,J = 6.8 Hz, 2H),

3.91 (s, 3H), 3.88 (d] = 22 Hz, H-%&), 3.77 (s, 3H), 3.48 (d] = 22 Hz, H-B), 1.02 (t,J=6.8

Hz, 3H).*C NMR (100 MHz, CDC}) & 204.61, 168.78, 153.11, 151.87, 149.40, 147.60, 137.78,
137.07, 136.93, 136.50, 131.97, 128.45, 128.35, 128.06, 127.90, 127.69, 127.65, 127.42, 127.03,
124.68, 114.58, 111.00, 108.46, 107.51, 82.13, 74.92, 70.82, 70.76, 62.02, 56.07, 55.96, 52.75,
40.99, 13.72|R (thin film) 3436, 2936, 1724, 1589, 1514, 1504, 1454, 1372, 1328, 1298, 1246,
1115, 1014, 736, 697 cMLRMS (ES)): 689.3 (M + HJj; HRMS (ESI): Exact mass calcd for
C42H4109 (M + H) 689.2751. Found 689.2753.

2b: 'H NMR (400 MHz, CDCJ): see spectrumt?C NMR (100 MHz, CDC}) & 203.76, 168.43,
153.44, 152.40, 148.92, 146.77, 137.89, 136.92, 136.75, 133.00, 128.46, 128.44, 128.39, 128.15,
127.86, 127.84, 127.79, 127.38, 127.23, 125.27, 114.13, 110.74, 109.19, 107.71, 83.23, 75.01,
70.92, 70.89, 62.24, 58.12, 56.06, 56.03, 42.24, 13.73.

NOTE: Various Lewis acids were screened for their ahititgffect the intramolecular epoxide
ring opening Friedel-Crafts cyclization witta to form the 2,7’-cyclolignane skeleton with
concomitant installation of the C7’ stereocenter. Although both SHGind BRELO* have
been documented for promoting Friedel-Crafts reaction with epoadésthe latter promoted
the desired cyclization when employed in large excess (sixaquis). However, the yield of
the BR-promoted Friedel-Crafts reaction was found to be inconsistensedle of greater than
100 mg.

% (a) Nicolaou, K. C.; Wu, T. R.; Kang, Q.; Chen,YD:K. Angew. Chem. Int. Ed. 2009, 48, 3440. (b) Kraus, G. A.;
Kim, I. Org. Lett.2003, 5, 1991. (c) Amupitan, J.; Sutherland, J.JKXChem. Soc., Chem. Commun. 1978, 852. (d)
Ono, M.; Suzuki, K.; Akia, HTetrahedron Lett. 1999, 40, 8223.
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SOH ClSl(Me)chzBr
COqEt imidazole

DMF

OBn 94% brsm

OBn
2a 10

To a solution of hydroxyketoriza (180 mg, 0.26 mmol) in anhydrous DMF (1.0 mL) at RT was
added CISi(MeCH,Br (113 4L, 0.83 mmol), followed by imidazole (54 mg, 0.78 mmol). The
resulting mixture was stirred at this temperature for 1 hr teth subjected to silica gel
chromatography directly eluted with petroleum ether/EtOAc =-2@/1 to give silyl ethedO

(165 mg, 94%yield brsm) as light green foam, and the starting material (37 mge@0%ry).

[0] o2 = +42.4 ¢ 1.34, CHCY); *H NMR (400 MHz, CDCJ) § 7.50~7.15 (m, 15H), 6.59 (s, 2H),

6.36 (s, 1H), 6.03 (s, 1H), 5.00(s, 2H), 4.99 (s, 2H), 4.93 (AB,12.4 Hz, 2H), 4.53 (s, 1H),

4.02 (m, 2H), 3.89 (s, 3H), 3.77 (A of AB,= 22.0 Hz, 1H), 3.77 (s, 3H), 3.46 (B of AB=

22.0 Hz, 1H), 2.41 (A of ABJ) = 12.7 Hz, 1H), 2.27 (B of AB] = 12.7 Hz, 1H), 1.02 (1= 7.1

Hz, 3H), 0.13 (s, 3H), 0.06 (s, 3HYC NMR (100 MHz, CDC}) & 204.16, 168.90, 153.01,
151.97, 149.35, 147. 49, 137.67, 137.06, 137.03, 136.53, 132.78, 128.45, 128.42, 128.40, 128.09,
127.86, 127.75, 127.68, 127.39, 127.22, 126.99, 124.76, 114.50, 110.76, 108.57, 107.94, 85.71,
75.06, 71.01, 70.75, 61.92, 56.11, 55.95, 54.87, 42.08, 18.63, 13.72, -1.01|R1(ttOn film)

3088, 3064, 3032, 2936, 1731, 1590, 1514, 1454, 1248, 1114, 1028.’M S (ESI): 841.2,

839.2 (M + HJ; HRMS (ESI): Exact mass calcd fo€4sH4800BrSi (M + H), 839.2251.Found
839.2239.

Sm|2
Nil, (0.1 eq.)

THF, 0°C
58%
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(3.77,3.46) (2.41,2.27)

OBn 1

To a solution of bromid&0 (120 mg, 0.143 mmol) in anhydrous THF (10 mL) undgat\dD°C

was added Sm0.10M THF soln, containing 1 mol % Mil5.0 mL, 0.50 mmol) dropwise. The
resulting mixture was stirred at @ for 1 hr and then let warm to RT. The solvent was
evaporated and the residue was taken up in EtOAc, rinsed with aq. Nad&(Q and brine
successively. The organic layer was dried over anhydroySQyaAfter the solvent was
removed by rotavap, the residue was subjected to purification aa gdieluted with petroleum
ether/EtOAc = 3/%> 2/1 to give silanolll (65 mg, 58% vyield) as dense colorless liquid.
Splitting and broadening peaks are observed in bothHHeMR and**C NMR spectra due to

the existence of atropisomers arising from hindered rotation along C1’-C7’ bond.

[0]o® = -2.98 € 1.17, CHCY); *H NMR (400 MHz, CDC}) § 7.50~7.18 (m, 15H), 6.65 (s, 1H),

6.44 (br, 0.4H), 6.38 (br, 0.6H), 6.29 (br, 0.6H), 6.25 (br, 1.4H), 5.09 (br, 1H), 5.08 (s, 2H),
4.89~4.78 (m, 2H), 4.81 (s, 1H), 4.57 (s, 1H), 4.10 (m, 1.2H), 3.98 (m, 0.8H), 3.89 (s, 3H), 3.82
(s, 1.8H), 3.67 (s, 1.2H), 3.55 (br, 1H), 3.27 (A of AB; 16.9 Hz), 2.98 (B of AB, J = 16.9 Hz),

2.86 (br, 1H), 1.34 (A of ABJ = 14.6 Hz), 1.11 (t) = 6.8 Hz), 0.79 (B of AB) = 14.6 Hz),

0.30 (s, 3H), 0.22 (s, 3H}*C NMR (100 MHz, CDC}) & 174.71, 153.80 (br), 153.19 (br),
152.34 (br), 152.04 (br), 148.40, 146.19, 137.78, 137.15, 136.86 (br), 134.66, 128.46 (br), 128.39,
128.30, 128.11, 128.07 (br), 127.78, 127.61, 127.28, 127.14, 127.06 (br), 126.66, 114.94, 111.77,
110.36 (br), 108.52 , 107.02 (br), 81.53, 75.54, 74.93, 71.16 (br), 70.90 (br), 70.33 (br), 62.35,
56.07 (br), 55.90, 50.39 (br), 39.00, 27.82 (br), 14.09, 2.29, PR4thin film) 3505, 3063,

3031, 2936, 1712, 1589, 1514, 1454, 1373, 1330, 1252, 1213, 1119, T025RMS (ESI):

801.3 (M + Naj; HRMS (ESI): Exact mass calcd fd€4sH50010NaSi (M + Na), 801.3071. Found
801.3062.
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MeOH/THF (1:1)
RT

87% (90% brsm)

To a solution of silanall (65 mg, 0.084 mmol) in a mixed solvent of MeOH/THF (1:1, 6.0 mL)

at RT was added NaHG@5 mg, 0.54 mmol) in one portion and®3 (35%, 150, ca. 1.5

mmol) successively. The resulting mixture was stirred atiéimgerature over night. The solvent
was evaporated at reduced pressure and the residue was suljesiied gel chromatography
eluted with petroleum ether/EtOAc = 3A11/1 to give triol12 (50 mg, 87% vyield, 90% yield
brsm) as dense colorless liquid, along with recovered substrate. (Spligting and broadening
peaks are observed in both thd NMR and *C NMR spectra due to the existence of
atropisomers arising from hindered rotation along C1’-C7’ bond.

[a],2° = +5.31 ¢ 0.833, CHCJ); 'H NMR (400 MHz, CDC}) § 7.49~7.16 (m, 15H), 6.65 (s, 1H),
6.39 (br, 2H), 6.23 (s, 1H), 5.08 (s, 2H), 5.05 (m, 1H), 4.89~4.79(3H), 4.58 (s, 1H), 4.08 (br, 2H),
3.88 (s, 3H), 3.82 (br, 1.4H), 3.74 (br, 1.6H), 3.55~3.53(br, 2H), 3.25 (br, 1H), 3.14 (A Jf AB,
=17.2 Hz, 1H), 2.68 (B of ABJ = 17.2 Hz, 1H), 1.89 (br, 1H), 1.17 (br, 3H5C NMR (100

MHz, CDCk) 6 174.90, 153.64-153.04 (br), 152.29-151.94 (br), 148.33, 146.27, 137.83, 137.13,
136.92 (br), 134.20, 128.40, 128.31, 128.27, 128.10, 127.76, 127.67, 127.62, 127.28, 127.15,
125.52, 114.92, 111.80, 110.89 (br), 108.88 (br), 107.40 (br), 77.76, 74.91, 74.83, 71.14 (br),
70.86, 70.37 (br), 66.11, 62.50, 56.06 (br), 55.94, 49.94, 34.95, 29.66, R .@3in film) 3506,

3064, 3031, 2936, 1712, 1589, 1514, 1453, 1373, 1330, 1252, 1213, 1119, 1H28Rens

(ESI): 721.3 (M + HJ; HRMS (ESI): Exact mass calcd fo€43H45010 (M + H), 721.3013. Found
721.3010.
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n-PrSNa
DMF, 50 °C

97%

Triol 12 (50 mg, 0.069 mmol) was placed in a dry flask undeamd a freshly prepared solution

of n-PrSNa in anhydrous DMF (0.15 M, 0.60 mL, 0.090 mmol) was introducedreEuing
mixture was stirred at 58C for 24 hr. DMF was then evaporated at reduced pressure and the
residue was subjected to silica gel chromatography elutdd @¥#%Cl,/CH;OH = 5/1— 0/1 to

give sodium carboxylaté3 (48 mg, 97% yield) as white amorphous powd&plitting and
broadening peaks are observed in both'th&IMR and**C NMR spectra due to the existence of
atropisomers arising from hindered rotation along C1’-C7’ bond.

[0]o® = +62.5 € 0.233, CHCJ); 'H NMR (400 MHz, CQOD) & 7.42~7.13 (m, 15H), 6.73 (s,

1H), 6.69-6.62 (split br, 1H), 6.46-6.36 (split br, 1H), 6.23 (s, 1H), 5.10~4.70 (6H), 4.64 (s, 1H),
3.82 (s, 3H), 3.77-3.51 (split br, 3H), 3.68 (A of AB+ 11.2 Hz, 1H), 3.60 (B of AB] = 11.2

Hz, 1H), 3.13 (A of ABJ = 17.0 Hz, 1H), 2.75(A of ABJ = 17.0 Hz, 1H):*C NMR (125

MHz, CD;OD) 6 179.94 (br), 154.05 (br), 152.96 (br), 149.48, 147.24, 139.31, 138.74, 137.90,
137.25, 131.40, 129.67, 129.36, 129.13, 129.02, 128.87, 128.72, 28.47, 116.87, 113.66, 112.59
(br), 111.02 (br), 110.78 (br), 109.43 (br), 78.82 (br), 76.14, 75.87, 72.02 (br), 71.45 (br), 67.86,
56.57, 51.19, 35.61, 30.75 (brR (thin film) 3439, 3089, 3063, 3031, 2922, 2852, 1651, 1598,
1514, 1504, 1454, 1378, 1327, 1255, 1218, 1119, 1100, 102TdMS (ESI): 715.3 (M + HJ;

HRMS (ESI): Exact mass calcd fd€41H40010Na (M + H), 715.2519. Found 715.2507.

1) Hy, Pd/C
MeOH

2) Dowex-50

2%




Supporting Information S21

To a solution of sodium carboxylai8 (47 mg, 0.066 mmol) in MeOH (25 mL) was added Pd/C
(15%, 20 mg). A balloon filled with Hwas connected to the flask. The reaction mixture was
flushed with H by 3 cycles of vacuuming/refilling and then kept stirring &t f@r 4 hr. The
mixture was then filtered through a Dowex-50 column, which wasdurtuted with MeOH.

The filtrate was collected and concentrated at reduced prdassgiee a light brown solid (28

mg, 100% crude yield). The crude product was further purified on ptearBLC plate
developing with CHCI,/CH3;OH (4:1) to give a light tan amorphous solid (20 mg, 72% yield).
Splitting and broadening peaks are observed in bothHHeMR and**C NMR spectra due to

the existence of atropisomers arising from hindered rotation along C1’-C7’ bond.

Synthetic Sample

[a],2° = -40 € 0.040, water), -130c(0.017, water)’*H NMR (400 MHz, CROD, 21°C) § 6.67

(s, 1H), 6.51 (br, 1H), 6.36 (br, 1H), 6.22 (s, 1H), 4.59 (m, 1H), 3.81 (s, 3H),-3.68714H),

3.51 (br, 1H), 3.11 (A of ABJ = 16.2 Hz, 1H), 2.65 (B of AB] = 16.2 Hz, 1H)*H NMR (400

MHz, CD;OD, 70°C) § 6.67 (s, 1H), 6.47 (br, 2H), 6.25 (s, 1H), 4.57 (s, 1H), 3.82 (s, 3H), 3.73
(br, 4H), 3.53 (br, 1H), 3.15 (A of ARl = 17.2 Hz, 1H), 2.64 (B of AB] = 17.2 Hz, 1H);"C

NMR (125 MHz, CROD, 21°C) & 181.20 (br), 149.25 (br), 148.58 (br), 147.50, 146.00 (br),
145.32 (br), 145.25, 134.02 (br), 132.65(br), 132.18 (br), 126.11 (br), 117.30, 114.43 (br), 113.03,
112.62, 109.38 (br), 107.37 (br), 78.82 (br), 76.09 (br), 67.41 (br), 56.66 (br), 56.48, 50.52 (br),
36.03;1R (thin film) 3392 (br, strong), 2954, 1611 (split), 1515, 1350 (br), 1236 (br, multiple),
1104, 870 (weak) cth LRMS (ESI): 445.1 (M + Na); HRMS (ESI): Exact mass calcd for
CooH220:0Na (M + Na), 445.1111. Found 445.1112.

Authentic Sample

[a] o2 = -9.99 (water¥; [0],° = -18 € 0.040, water)*H NMR (400 MHz, CROD, 21°C) § 6.68

(s, 1H), 6.50 (br, 1H), 6.33 (br, 1H), 6.24 (s, 1H), 4.54 (m, 1H), 3.81 (s, 3H), 3.81-3.67 (4H),
3.58 (br, 1H), 3.12 (A of ABJ = 16.6Hz, 1H), 2.79 (B of AB] = 16.6Hz, 1H)!H NMR (400

MHz, CDsOD, 70°C) § 6.67 (s, 1H), 6.45 (s, 2H), 6.27 (s, 1H), 4.55 (m, 1H), 3.82 (s, 3H), 3.77
(br, 3H), 3.68 (A of ABJ = 11.2 Hz, 1H), 3.61 (B of AB] = 11.2 Hz, 1H), 3.17 (A of AB] =

16.6 Hz, 1H), 2.75 (B of AB) = 16.6 Hz, 1H)*C NMR (125 MHz, CROD, 21°C) § 180.52,
149.14, 148.67, 147.42, 145.80, 145.38, 145.06, 133.91, 132.72, 132.12, 126.78, 117.23, 114.17,
113.00, 112.68, 109.12, 107.50, 79.04, 75.72, 68.38, 56.63, 56.44, 50.67,|B5(t9n film)

® Gradner, J. A. F.; Barton, G. M.; MacLean,&n. J. Chem. 1959, 37, 1703.
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3391 (br, strong), 2957, 1610 (split), 1515, 1361 (br), 1236 (br), 1097, 868 (weak) RMS
(ESI): 445.1 (M + Na), HRMS (ESI): Exact mass calcd foCyoH220:0Na (M + Na), 445.1111.
Found 445.1111.

Mixture Sample* [prepared by mixing the Authentic Sample (~10 mg) &gnthetic Sample (~10mg)

'H NMR (400 MHz, CROD, 21°C) § 6.65 (s, 1H), 6.48 (br, 1H), 6.32 (br, 1H), 6.21 (s, 1H),
4.54 (m, 1H), 3.79 (s, 3H), 3.79-3.64 (4H), 3.57 (br, 1H), 3.11 (A of AB16.6 Hz, 1H), 2.72
(B of AB, J = 16.6 Hz, 1H)H NMR (400 MHz, CROD, 70°C) & 6.67 (s, 1H), 6.46 (s, 2H),
6.26 (s, 1H), 4.56 (m, 1H), 3.83 (s, 3H), 3.75 (br, 3H), 3.66 (br, 1H), 3.62 (br, 1H)A3df6
AB, J = 16.6 Hz, 1H), 2.70 (B of AR] = 16.6 Hz, 1H)*C NMR (125 MHz, CQOD, 21°C) §
180.77, 149.16, 148.60, 147.44, 145.85, 145.29, 145.12, 133.96, 132.69, 132.13, 126.47, 117.26,
114.27, 113.00, 112.65, 109.24, 107.41, 78.95, 75.86, 67.96, 56.63, 56.45, 50.59, 35.53;
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Comparison of *C NMR

AUTHENTICSYNTHETIOMIXTURE*
1 [180.52 181.20 180.77
22 [149.14 149.25 149.16
32 [148.67 148.58 148.60
4 147.42 147.50 147.44
5° |145.80 146.00 145.85
6° |145.38 145.32 145.29
7 [145.06 145.25 145.12
8 [133.091 134.02 133.96
o [132.72 132.65 132.69
10 [132.12 132.18 132.13
11 [126.78 126.11 126.47
12 [117.23 117.30 117.26
13°114.17 114.43 114.27
14 [113.00 113.03 113.00
15°[112.68 112.62 112.65
167[109.12 109.38 109.24
17°[107.50 107.37 107.41
18 [79.04 78.82 78.95
19 [75.72 76.09 75.86
20 (68.38 67.41 67.96
21 [56.63 56.66 56.63
22 |56.44 56.48 56.45
23 [50.67 50.52 50.59
24 [35.19 36.03 35.53

* Mixture Sample was prepared by mixing the AutheBtnple (~10 mg) and Synthetic Sample (~10mg).
@probably splitting from one carbon due to existeotthe rotamers.
®probably splitting from one carbon due to existeotthe rotamers.
¢probably splitting from one carbon due to existeotthe rotamers.

4probably splitting from one carbon due to existeotthe rotamers.
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Characterization of synthetic plicatic acid by spiking experiments and CD spectrometry

The'H and **C NMR spectra of natural plicatic acid were not reportedhds due to
numerous possible patterns of intra or inter molecular hydrogenrgpideractions between
various functionalities, theH and*®* C NMR spectra were found to vary with either the synthetic
or the authentic sample. The identity of the synthetic (-)-pticatid was established by spiking
experiments. A sample of an approximately 1:1 mixture of syethetiauthentic plicatic acids
was prepared. Spectroscopic and chromatographic studies of #tisenincluding'H NMR,
3C NMR as well as HPLC chromatograms obtained with two diftezelumns, showed that the
mixture was homogeneous. The exact mass of both the synthetic amal phtatic acid was
determined to be consistent with the molecular formula of plieait by HRMS analysis. The
absolute configuration of the synthetic sample was determined tbebsame as the natural
plicatic acid through a comparison of their respective CD spectrum.
1. *H NMR and **C NMR (see page S73-S99)
First, NMR ¢H NMR and**C NMR) spectra of Synthetic Sample and Authentic Sample were
recorded respectively; they were found to be slightly differéhen, NMR tH NMR and**C
NMR) spectra of Mixture Sample comprising Synthetic Sample Aathentic Sample in
approximately 1:1 ratio were recorded; only one set of peak®bgesved in the NMR spectra,
which indicated that the mixture sample was homogeneous. It's wetiioning thaboth *H
NMR and®C NMR spectra of these samples show splitting and broadenékg pebably due
to atropisomerism (retarded rotation along C1’-C7’ bond) and exteimsigeogen bonding
interactions as welSimilar splitting and broadening patterns are present ifHtiéMR and™C
NMR spectra ofl1, 12, and13.
2. VT-'H NMR (see page S100)
VT-'H NMR experiments were performed on Authentic Sample, SyntiSstiople, Mixture
Sample, respectively, at 21, 30, 40, 50, 60, antC7@ stages. Similar patterns and trends in the
NMR spectra were observed for all three samples.
Take Mixture Sample for instance. Two separate peaks (1HdbrlBaintegration) at 6.48 and
§ 6.32 at 21°C gradually merge into one &6.46 (2H by integration) as the temperature steadily
rises to 70°C; CH30 (on pending ring C) gives split peaksdad.79 and 3.64 (3H combined,
by integration) at 22C which gradually unite a& 3.75 (3H by integration) as the temperature
steadily rises to 7€C.
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3. HPLC (see page S106)

HPLC analysis was performed using two different columns, Zorba@&Rand Symmetry® C18,

for Synthetic Sample, Authentic Sample and Mixture Sample, regplgctOn Zorbax Rx C8
column (100% water, 0.25 mL/min, 254 nm), the retention time for Synth&tithentic,
Mixture Sample are 7.91, 7.91, 8.05 min. On Symmetry® C18 column (100% water, 0.20
mL/min, 254 nm), the retention time for Synthetic, Authentic, Mixture@a are 9.19, 8.97,
9.09 min, respectively. Thus, only one peak was shown by HPLC analysis of MixtureeSampl

4. CD (see page S106)

A comparison of CD spectrum of Synthetic Sample and Authentic Santibates they are of

the sample absolute configuration.
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Pulse Sequencs: s2pul

Bolvent: CDC13
Ambient temperature
File: kyb-1-34-2-pure
INOVA-500 r“gamble®

-
o

Pulse 46.1 degrees . ; .

Acq. time 1.638 sec /‘\\"?LG~J COzEt

Width 5000.0 Hz

16 repetitions N

OBSERVE H1, 399.7532349 MEz

7 siee 16364 O~ "Ph 3b

Total time 0 min, 52 sec
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Solvent: cDC13
Ambient temperature
File: kyb-1-34-c
INOVA-500 “gamble"
Pulse 53.1 degrees &
Acqg. time 1.199 sec J‘
Width 25000.0 Hz ; 4
s oA
772 repstitiona “P)" ~0% CO,Et
OBSERVE C13, 100.5180355 Miz K X
DECOUPLE H1, 389.7552490 MHz F ¢
power 37 dB
on during acquisition
off during delay (@) Ph 3b
GARP-1 modulated
DATA PROCESSING
Line broadening 1.0 Hz
PT size 65536
Total time 336168 hr, 19 min, 12 sec
S
58 B :
ST s 8 i e
P £ @
aar” [ B
r a
AT -4
-
o g e
PR E ° .
aRmana
AR A Hl
Tt Ane i
. -
©
~ o
- o
% -
=4 - Ll
H E b
“3 - |
o -]
a
|
A il i il . o

200 180 160 140 120 100 80 60 40 20 0 ppm



Supporting Information

(645

-
DO o
NN
R

W=

Cl 0~ 'Ph

THNMR (400 MHz, CDCl3)

1.186
1.170

1.151

Pulse Sequence: s2pul

Solvent: cpcll
Ambient temperature
INOVA-400 "fid"

Pulse 53.1 degrees
Acqg. time 1.199 asec
Width 25000.0 Ez
808 repetitions
OBSERVE C13, 100.5180342 MHz
DECOUPLE H1, 399.7552472 MHz
Fower 37 4B
on during acquisition
off during delay
GARP-1 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 65536
Total time 335612 hr, 45 min, 52 sec

195.382
164.764

141,045
136.445
135,899

134.093

Y

|

131.838

|

131.299
129,081

128.901

'

Cl

77.319
77.000

l
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0]

CO,Et

Ph 3c

61.676

J
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J |
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Pulse Seguence: sipul

Solvent: CDC13
Ambient temperature
Pile: kyb-1-50HH
INOVA-500 ‘“gamble™

Pulae 46.1 degrees

Acg. time 1.53B sec

width 5000.0 Hz

54 repetitions CO 2Et
OBSERVE H1, 399.7532349 MHz
DATAR PROCESSING

PT size 16384

7Total time 1 min, 29 sec Br (@) Ph 3d

1.162

.BB3
7.580
7.562
T.547
7.544
7.348
7.345
7.224
7.208

7.468
T.366

7.412

7.942
7.924
7

o
]
-
=

4.228
- 4.210
1.181
1.145

4.245
4.192

11 10 9 8 7 6 5 4 3 2 1 -0 ppm

2.33 1.9%5.54 3.01
1.0P.89 2.00

Pulge Sequance: s2pul

Solvent: CDC13
Ambient temperature
INOVA-400 "£id"

Pulge 53.1 degrees

Acg. time 1.199 sec

wWidth 25000.0 Hz

258 repetitions
OBSERVE €13, 100.5180426 Mz
DECOUPLE H1, 399.7552472 MHz
Power 37 4B

on during acquisiticn

off during delay \
GARP-1 modulated

DATA PROCESSING

L::::ﬁs::“u hr, 45 min, 52 sec Br O Ph 3d

CO,Et

0\0%7

S g

128.992
128.825

31.618
131.383

135.785
131.952
131,922
; g

140.592
134.032

124.810
61.592
13.911

155.238
164 .650

| L | A

LI L L L 0 M L L B L L L L L B L L L L L L L R B

200 180 160 140 120 100 80 60 40 20 ppm
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Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: kyb-1-62EH
INOVA-500 "gamble”

Pulge 46.1 degrees
Acg. time 1.638 sec
Width 5000.0 Bz

- COE!

"
24 repetitions o Cl O
OBSERVE ;1, 399.7532345 MHz ,\(\ ~05A
DATA PROCESSING v A r
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STANDARD 1E OBSERVE

Pulse Sequence: 82pul

Solvent: CDC13

Ambient temperaturs
File: kyb-1-51BB
INOVA-500 -ganble”

pulse 46.1 degrees

Acqg. time 1.638 sec

width 5000.0 M=z

18 repetitions

OBSERVE EH1, 399.7532349 MHz
DATA PROCESSING

PT size 16384

Total time 0 min, 52 sec

\ 7.410
No7.390
7.242
7.222
7.011
7.011

-
@ N
o n
o .
:
-

7.536
7.518

o
za
N o
L

Pulse Sequenca: s2pul

Solvent: CDC13
Ambient temperature
Fila: kyb-1-51C3
INOVA-500 “ganble”

Pulse 53.1 degress
Acqg. time 1.199
Width 25000.0 Hz
284 repetitions

OBSERVE €13, 100.5180130 MHz

DECOUPLE H1, 399.7552490 MHz

on during acquisition
off during delay
GARF-1 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT aize 65536
Total time 336168 hr,

19 min, 12 sec

130.526
130.352
130.238
129.775
129.350
129.039

A
\

142.823
~141.191
136.416
134.063

165.358

o
w0
-
w0
@
-

Me

Me

O

4.201
4.185

4.220

77.667

77.348

S ———

77.030

CO,Et

Ph 3f

4.166

61.644

2.253

1.558

-0.021

1.146

1.163
1.128

Smcris—

21.605
14.258

ppm
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Pulse Sequencs: s2pul

Sclvent: CDC13

Anbient temperature
File: kyb-1-127B-bstter
INGVA-500 “gamble*

Pulse 46.1 degrees

Acqg. tima 1.638 sec

width 5000.0 Hz 0
20 repetitions |
OBSERVE H1, 399.7532349 MHz < oA
DATA PROCESSING

PT size 16384 P’,\
Total time 2 min, 28 sec 4

—7.911
7.892
7.473

€.977

7.275
7.004

3
n
a s
T

4.198

4.132
/

2.155
2.136

-
@
o
«

11 10 9 8 7 6

Pulse Sequence: sipul

Solvent: €DC13
Ambient temperature
INOVA-400 "fia"

Pulse 53.1 degrees

Acqg. time 1.199 sec

Width 25000.0 Ez

368 repetitions

CBSERVE C13, 100.5180373 Muz
DECOUPLE E1, 399.7552472 MHz
Power 37 dB

on during acquisition

off during delay

GARP-1 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536
Total time 33 hr,

&

Lo
“,z‘\_ f-_»h

33 min, 39 sec

128.984
128.590

133.538

154.494
164.794
152.802
136.908
—131.717

CO,Et

o” >ph 39

31.596

77.311
77.000
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Pulse Sequance: s2pul

Solvent: €DC13 O
Ambient temperaturs

File: kyb-1-24-1h [{ ,
INOVA-500 “gamble® Dh e zf‘* g’ (
Pulse 46.1 degrees 00; 4”‘ '
Acq. time 1.638 sec 5

Width 5000.0 Hz

32 repetitions O OA”yI 3h
OBSERVE H1, 399.7532349 MHz
DATA PROCESSING

Xy oallyl

-
PT size 16384 a8 aBF
Total time 0 min, 52 sec amacafg
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Pulse Sequence: s2pul

Solvent: €DC13
Ambient temperature
File: kyb-1-24cCC
INOVA-500 rgamble”

Pulse 53.1 degrees

Acq. time 1.199 sec

wWidth 25000.0 Hz

322 repetitions
OBSERVE C13, 100.5180359 MHz
DECOUPLE H1, 359.7552490 MHz i‘ o
Power 37 4B ?

on during acquisition B O

off during delay » Vgt

GARP-1 modulated %

DATA PROCESSING

Line broadening 1.0 Hz N OA"yI
FT size 65536

Total time 336168 hr, 19 min, 12 sec

0~ JOAllyl  3h

129.528
128.800

w
@ ~
© % m
R
8o
aR
o M
-

77.314
76.684

n
"]
o
]
-
-

130.690
76.996
66.278

66.035

125.604
119.327
118,431

163.677

166,212
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Ambient temperature
File: kyb-1-115HH
INOVA-500 “gamble®

38 o
- o
o S8 E. 280’
Pulse Sequence: sZpul 2 o CRNCE N I amA0ne
"::r'_-‘ en e e g ma M ra
1 * :
Solvent: CDC13 L | ] XTa' e @)
|- " | ~

~ 5.864

N OAllyl

Pulse 46.1 degrees
Acqg. time 1.638 sec
width 5000.0 Hz

32 repetitions I
OBSERVE H1, 399.7532349 Mz
DATA PROCESSING )
FT size 16384

Total time 2 min, 28 sec

7.722
--7.406

| cl O~ oAl 3i

O g
l OA”H(
o )
L ”‘OAHE"

2.170

~-1.631

— . «0.001

11 10 9 8 7 6 5 4 3 2 1 -0 PPm

Pulse Sequence: s2pul

Solvent: CDCL3
Ambient temperature
INOVA-400 "gid"

Pulse 53.1 degrees

Acq. time 1.189 sec

width 25000.0 Hz O
208 repetitions

OBSERVE C13, 100.5180373 MHz

DECOUPLE H1, 399.7552472 MH2z

Power 37 dB \

on during acquisitien

off during delay

GARP-1 modulated .
e e Cl O~ OAllyl 3
Line broadening 1.0 Hz

PT size 65536

Total time 3356 hr, 7 min, 38 sec

OAllyl

#] -1
| a3
- B
NP~ S8
a3
o
J F~p—~
o
23dA8anm
SRYq .
T iA8 ° 2
H e P S
na S e 3
bR R m 7
" . ®
a e e

li?i;
126.100
119.550
118.533
77.319
76.681

77.000

I

A —_— . r—18K.910
“—163.436

JJIH ‘

! ¥ "

L L B B L L L L L L L L L L L L 0 L L B I L L L

200 180 160 140 120 100 80 60 40 20 0 ppm
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STANDARD 1H OBSERVE

Pulse Sequenca: s2pul

Solveat: CDC13
Ambient temperature
File: kyb-1-42HHH3
INOVA-400 "fid"

Pulse 45.1 degrees
Acq. time 1.638 sec
width 5000.0 Hz

54 repetitions
OBSERVE  H1, 399.7532391 MHz
DATA PROCESSING

FT size 16384

Total time 1 min, 28

7.535
f-7.517

7.859
7.839
—7.498

7.404

7.384
7.365
7.183

4.733

4.272
4.255
4.2138

4.222

S

CO,Et

Ph

4b

1.166

1.183

1.148

0.000

[}

1.83 2.17
1.195.07

kyb-1-42CC

Pulge Sequence: s2pul

Solvent: CDC13
Ambient temperature
INCVA-400 "fia"

Pulse 53.1 degrees

Acq. time 1.199 sec

wWidth 25000.0 Hz

986 repetitions
OBSERVE (€13, 100.5180441 MHz
DECOUPLE H1, 399.7552472 MHz
Power 37 dB

on during acquisition

off during delay

GARP-1 modulated
DATA PROCESSING
FT size 65536
Total time 335612 hr, 45 min, 52 sec

166.396

189.811

135.148

133.812

132.036
128.871

128.704

128.446

128.271
126.214

77.311
76.674

65.797

62.974

62.738

CO,Et

Ph

4b

13.72%

L L L L L L I L L B I R N R R R R R R R N e

200 180 160

140

120

io0

80

60

40

20

0

ppm
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Pulse Sequence: s2pul

Solveant: CDCL3

Ambient temperature

File: kyb-1-112E

INOVA-400 "£id" °

Pulse 46.1 degrees

Acg. time 1.638 sac

Width 5000.0 Hz

3B repetitions

OBSERVE Hl, 399.7532379 MHz
DATA PROCESSING

FT size 16384

Total time 1 min, 9 sac

Cl

204
.1B2
7.146

7.405
7
7

66

7.860
7.842

7.425

7.124

4.698

4.287

4.271
4.252

4.235

~COE!

4
ph °

1.183

/—1.100

~—1.165

=0.000

e e
1.76 1.99
1.13 3.80 2.24

Solvent: €DCl3
Ambient temperature
INOVA-&00 nfid~”

Pulse 53.1 degrees
Acg. time 1.195 sec (0O
Width 25000.0 Hz

452 repetitions A
CBSERVE C13, 100.5180365 MHz
DECOUPLE H1, 359.7552472 MHz

Fowex 37 4B

on during acquisition

off during delay

GARP-1 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT aize 65536

Total time 335612 hr,

Cl

45 min, 52 sec

128.787
128.673
128.650
127 .656

135.049
134.912
134.108
130.723

= — ___;;____Jf_

166.237

LU

77.3139
76.681

000
65.805

L

7. —62.958

CO,Et

4c

Ph

62.359

il |

Y e

L o 0 L R i R

200 180 160 140 120 100

80

L L L et e I

60 40 20

TTTTTTs

Ppm
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Pulse Soquence: s2pul

Solvent: chCl3

Ambient temperature
File: kyb-1-98K
INOVA-400 "£id"

0]
Pulse 46.1 degrees COZEt

Acq. time 1.638 sec

Width 5000.0 Hz

42 repetitions

OESERVE  H1, 399.7532385 MHz 4d
DATA PROCESSING

FT size 16384 Br O Ph
Total time 1 min, 9 sec

1.180

355
7.335
7.081

7.062

e
o
-
-

7.862
1.162

8 7 6 5 4 3 2 1
g bl e . -
1.72 1.86 2.15 2.18

1.27.99 0.89 3.00

£e Sequence: sipul
Solvent: CDC13

Ambient temperature
INOVA-400 ~fid"

Pulse 53.1 degrees

Acq. time 1.199 sec

Width 25000.0 Hz

516 repetitions

OBSERVE €13, 100.5180380 MHz
DECOUPLE H1, 399.7552472 MHz
Power 37 4B

on during acquisition

off during delay

GARP-1 modulated

Line mecadening 1.0 e CO.Et

FT size 65536
Total time 335612 hr, 45 min, 52 sec

4d
Br @) Ph

-
<3EES
2 Boddax
2 ..'-*j‘:ﬁ
i I K
/\J!
"
;‘,m-.,/ gl P
¥ 7 &
. @ a
"L a E g%
Eow n_H
2 g LET g 2
w " a a
5 s '“"\ 7 ;
3 N ]
¥ 8. : . I
s .- e : |
a 2
2 o s ) te
. | | LU L "
|||iu\‘m.\r||||lu.\“.w“nwuu“uu..‘.._u.uuu“.x”uu‘\ L B L L L
200 180 160 140 120 100 80 60 40 20 ppm.
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Pulse Sequencae: s2pul

Solvent: cDpCl3
Ambient temperaturs
INOVA-400 *f£id*

Pulse 46.1 degrees

Acg. time 1.638 sec

wWidth 5000.0 Hz

42 repetitions

OBSERVE E1l, 399.7533379 MHz
DATA PROCESSING

FT size 16384

Total time 1 min, 9 sec

COEt

Cl O

1.211

4e Br

B &
w @ o
= - - W 2 Hm a 4
e m PN oa 4% = w o
e T Y%A Tl o N oo b H
B A 2 w g -
5 ~ ~ =1 . * v
~ . -
~
n
-
o
-

1.589
-0.000

Pulas Sequence: slpul

Solvent: CDCl3
Ambient temperature
INOVA-400 "fid"

Pulse 53.1 degress

Acq. time 1.199 sec

width 25000.0 Hx

974 repetitions
OBSERVE C13, 100.5180350 MH=z
DECOUPLE H1, 399.7552472 MHx
Power 37 4B O

on during acquisition

off during delay C02 Et
GARP-1 modulated

DATA PROCESSING

Line broadening 1.0 Ez

T size 65536 Cl (@)

Total time 335612 hr, 45 min, 52 sec

4e Br

130.229

132.08%
130.510
129.614
128.787
127.557

77.31%
76.689

o

62.374

L s t i : J LJJ

135.094
133.774
65.615
13.873

188,794
166.001

"

LI B L L L L Y L L L L L L L L L LB L L B LN BB

200 180 160 140 120 100 a0 60 40 20 ppm
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Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: kyb-1-83K
INOVA-400 “fig"
Pulse 46.1 degrees -
Acqg. time 1.638 sec ]
wWidth 5000.0 Hz f;
32 repetitions
OBSERVE  E1, 399.7532398 MHz
DATA PROCESSING O
PT size 16384 cO 2Et
Total time O min, 52 &
©
2
Af :
Me o Ph 7
r R a3 2
5h2s3 -
n U0 08
Fada ") = H
Eadas. ] . 5
P @ man -3 P X
L - 2 &R S
4 /////j 1 f 1
o L e
2
, T s
r H <
®
B
™
"
p
LR S s e e S s s e S s ENSSLAN B B s i S R e B e e L e e e ML
9 8 7 6 5 4 3 2 1 ppm
e s e L e
1.64 1,88 1.86 2.07 3,00
0.97  1.30 0.84 3.29

Pulse Sequence: s2pul

Solvents: cocl3
Ambient temperature
INOVA-400 *fid"

Pulse 53.1 degrees

Acq. time 1.199 sec

width 25000.0 Hz

280 repetitions

OBSERVE €13, 100.5180418 MHz

DECOUPLE E1, 399.7552472 MHz

Power 37 dB

on during acquisition

off during delay

GARP-1 modulated O
DATA PROCESSING

Line broadening 1.0 Hz CO 2Et
FT size 65536

Total time 335612 hr, 45 min, 52 sec

(]2

/-?h

129.045
129.015
128.764
128.476
126.176

63.156

138.798
135.261
/—133 787
77.319
77.000
76.681
65.865
62.715
21,099
13.759

189.586
166.510

i |

L L L L L L L L L L B L Y I L L L L L

200 180 160 140 120 100 80 60 40 20 ppm
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Pulse Sequence: s2pul

Bolvent: CDC13
Amblent temperature
File: kyb-1-128H
INOVA-400 “fidn

CO,Et

Pulse 46.1 degrees

Acg. time 1.638 sec

wWidth 5000.0 Bz

36 repetitions O
OBSERVE H1, 399.7532367 MHz

DATA PROCESSING

FT size 16384

Total time 2 min, 28 sec

B.048
.028
7.633
614
596
512
7.492

E
N

4.248

\—4. 196

o
n o
]
L

3.354
3.332

1.880
1.861

1.689
.676

/2

1.602

b

2194
1.176

1.157

1.137

0.997

0.974

0.000

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
INOVA-400 "£iav

Pulse 53.1 degrees

Acqg. time 1.159 asec

Width 25000.0 Hz

236 repetitions

OBSERVE C13, 100.51B0357 MHz
DECOUPLE H1, 399.7552472 MHz

Power 37 dB

on during acquisition (@)
off during delay

GARP-1 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536
Total time 335612 hr, 45 min, 52 sec

\—ua.azu

134.024
129.227

135.064

190.942
167.504

Ot

L/ LI Ph

77.319
77.000

76.681
67.065
63.687

62.548

i

30.162
28.006
25.934

38.040
——25.031

24.970

L.

13.813

=

L L L L L L L L L L L L L B e B B R R R AR E R RN R

200 180 160 140 120

100

80

60

40

20

L LR

0

T

ppm
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-0.008

O Allyl

0% oAl 0]
o

OAllyl

0~ TOoAllyl 4h

Za7
f (742

e

" o I yo:
y o) )Y

|
|
N - AJJJUJL ML i

8 7 6 5 4 3 2 1 PPM

Pulse Seguence: sZpul

Solvent: CDC13
Ambient temperature
INOVA-400 “gian

Pulse 53.1 degrees

Acq. time 1.199 sec

width 25000.0 Hz

298 repetiticns

OBSERVE C13, 100.5180365 MEz

DECOUPLE H1, 399.7552472 MHz

Power 37 dB

on during acquisition

off during delay

GARP-1 modulated

DATA PROCESSING O
Line broadening 1.0 Hz O
FT size 65536

Total time 335612 hr, 45 min, 52 sec

OAllyl

0~ TOoAllyl 4h

128.377

125.106
126.176

131.831
—130.692
119.413
119.049
77.318
.000
76.681
67.095
66.245
63.118
62.207

—165.045

— —163.132

) L B

LILASY (LIS LA L L L L L L L L L L L L L AL B L (LB L

180 160 140 120 100 80 60 40 20 ppm

——

LML T L B
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STANDARD 1H OBSERVE

Pulse Sequence: s2pul

58
Sclvent: CDC13 2w
Temp. 24.0 € / 297.1 K

File: kyb-1-12iH
INOVA-400 "fid"
Pulse 46.1 degrees
Acqg. time 1.638 sec
Widch 5000.0 Hz

45 repetitions

OBSERVE  H1, 359.7532379 MHz
DATA PROCESSING

FT size 16384

Total time 2 min, 28 sec

758
4.727
4.486
4.471

~
1
2
-
|

5.399
5.356

o)
OAlyl

0~ TOAllyl 4i

i~z
a
) 3;,\_0/\/,
v
&
=
s
JUM\_ & 5 S
I e B I o B B e S
11 10 9 8 7 6 5 4 3 2 1 -0 ppm

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 24.0 © / 297.1 K

File: kyb-1-121C2 - °
INOVA-400 "fidn S %3 | P

s 8. o
Pulse 53.1 degrees 219 @ A~
Acqg. time 1.199 sec v 0 O
width 25000.0 Hz 0]

274 repetitions

OBSERVE C13, 100.5180350
DECOUPLE H1, 399.7552472 Mﬂ: OA"yl
Power 37 dB

on during acquisition i
off during delay

GARP-1 modulated CI O OA”yl 4
DATA PROCESSING

Line broadening 1.0 Hz
FT aize 65536

@
o
Total time 3356 hr, 7 min, 18 sec a a3l
3 m R
i
3
4 v N w0
2
288
3%
9 4
o
L= w0
=
E
=
o 0 k’j
A
o o
-
-
-
mn oo
m":n
ngm
Mo
n "M
n
a

fa

—164.779
—162.520

LR L L L L L L L L L L L O L L R L B R R SRR EE R R R R

200 180 160 140 120 ic0 80 60 40 20 ] ppm
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HPLC Spectra for 4b-i

COqEt

0] Ph 4b

VWD1 A, Wavelength=220 nm (SBF\KYB-1-42-RAC D) TR

“VWD1 A, Wavelength=220 nm (SBF\SBF-5-62.0)
mAU mAU
g
8 3000
250 1
2500
200
i g 2000
2
8
150
1500
100
1000
50
500 &
S " S
o = = = 0 4 o = —
o 5 10 15 2 min [ 5 10 15 20 min
1.0000
: (not used in calc.) Sample Amount : (not used in calc.)
Dilution Fact e Multiplier & Dilution Fac
1: VWDl A, Wavelength=220 nm Signal 1: VWDl A, Wavelength=220 nm
eak RetTime Type Width Area Height Area Width Area Height Area
[mi i [ma
t 1.31869e5 3357.57126
— e+ End of Report ***
D1 &, Wavelength=220 nm [VBRANGDA AN VB1-111(112)RAC-00HS.1-220-0.6.0) VWO &, Wavelength=220 nm (YBRANGDATSKVE1-111-00R0 1-220-08 0)
mau 2 o mAU 2 o
& 1 &
400 3 \
| & 800 L
ks
350 ‘
| 700
3004 |
5004
250 ‘
| 500 ‘ |
004 i I 4003 ‘I
|
Lt | |‘ \ 300 |
3 | | |
100 | \ I 200 |
| | |
50 ‘ 4 I\ \ 1004 | \
\ L |
) ]
o RS el he i s o4 e o 1 \,__ﬁ_i
T T T T T T T T
0 5 10 15 20 5 10 15 20
Area Percent Report
H 1.0000
ution Factor with ISTDs
Signal 1: VWDl A, Wavelength=220
Rrea Peak RetTime Type
e =

5.485 MM € :
15.528 MM
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COEt

Br 07~ ~ph 4d

E ST EBRANCOET A B DA OO i E D
i & o220 e (YBANCOATIN YR SORAC: OB 2260.80) VWD &, Wavelength=220 nm (YBRANGOAT AV B1-98-00H3 1-220-0.6.0)
mAay
mAU
400
300+
200
100
(3
o |
T
T
0 S B
Area Percent Report
on Factor with ISIDs
Signal 1: VWD1 A, Wavelengt.
Area
%
B5€.€596
3.3404
VIO &, Wavelength=220 nm [ YBRANGDAT AWKYE1-105RAC-ODHEE £-0 6-220 0} VDT A, Wavelength=20D nm (Y BRANGDA T AKYB1-10500H36 4-0 6220 D)
mal ] mau ]
140 1400
120 1200
1000+
00
6500
400
&
2004 s A
03— - —
0 30 50 1

1.0000
» Factor with
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CO,Et

Me 0~ ~ph 4f

VWD1 A, Wavelength=220 nm (YBKANGDATA\KYB1-97RAC-ODH9.1-220-0 8 D)

20

25

mAU

10004

800

600

400+

200

VWD1 A, Wavelength=220 nm (YBKANGDATA\KYB1-97-ODH9.1-220-0 8 D)

Area e
mAU  *s  [m 1 B

CO,Et

O~ 'Ph

4g

ISTDs

— 54,767

VWO B, Wavelength=254 nm {YBRANGDAT AKYB1-125RAL-ASH AD-ADHIS. 108 254 1500 0]

mal ]
400

=

300+ &

S
200
100

ol _ Fu . _
T T T T
0 i0 2 30 40

1000

&004

600

400

200

VANDT

A, Wavelength=254 nm (YBKANGDATAWYB1-128-A5H-AD-AD=-39 1-0 3-254-150C 0)

50,165

> 54652

1o % B & &

en_|

Zrea Percent Report

Sorted By
Mul

S44



Supporting Information

O
O

OAllyl
07 JOAllyl 4h

*AN | - - :
4871 DEC 19, 2807 28:89:42
RUN #14872 DEC 19, 2807 28:26:37 | 21HE$N #148
START
z IF
& If
:f 75
i J =
* T
+ . 3
OAllyl S
M | z
07 oAl p]
| (S
|
IF
Eh | 18.386
f 11.214
11.225 s
12.4
12.345 |
(
o | STOP

END OF SIGNAL

Error storing signal to M:SIGNAL .BNA
DIRECTORY FULL

Storing processed peaks to M:SIGNAL .PRA

RUN# 14872 DEC 19, 2887 28:26:37
PEAK FILE : M:SIGNAL .PRA
AREAX
RT ARER TYPE WIDTH RRERX
11.225 6132947 BH .316 3.78855
+2.345 155748248 SHB .391 96.21146

TOTAL AREA=1 .6188E+88
MUL FACTOR=1 .B0BOE+QG

O
O

OAllyl
cl 07 OAllyl 4

* RUN #14996 JAN 13, 2068 B0:50:85
START
___1 iF
Cl [e]
LiE
13.833
16.835
STOP
Closing signal file M:SIGNAL .BNC
Storing processed peaks to M:QSCF27BE.FPROD
DIRECTORY FULL
RUNH 14986 JAN 13, 2868 ©88:58:85
SIGHMAL FILE: M:SIGHAL .BHC
PEAK FILE 1+ M?OS5CFZ7BE.PRO
RREAZ
RT RRER TYPE WIDTH ARERX
13.533 49683528 PB .B1S 92.17718 %C% <9
16 .8385 4289715 BB 7ie 7.82282

ToTAL AREA=S.3B13E-a7 O, Hex/1PA §9/1, o EMMM

MUL FACTOR=1 .@BOGE+a80 254 nam

Closing signal file M:SIGNAL .BNC
Storing processed peaks to M:Q5AF4287 .PRO
[ DIRECTORY FULL

RUN# 14871 DEC 19, 2887 28:089:42

SIGNAL FILE: M:SIGNAL .BNC
PERK FILE : M?7Q5AF4287.PRO

AREAZ
RT AREA TYPE WIDTH AREAZ
18 .386 188859 PU .235 .11988
RL.25% 42391928 uu .3e8 508.32712
12.477 41698656 uB 32N 49 .55302

TOTAL ARER=8.4133E+087
MUL FARCTOR=1.80@0BE+B0

Lo}

RUN 415008 JAN 13, 2008 23:15:35
| START
Ir
o
OAllyl
OAllyl
IF
|
\ 13551
1
16.698

END OF SIGNAL

Error storing signal to MsSIGNAL .BNA
DIRECTORY FULL

Storing processed peaks to M:SIGNAL PRA

RUN® 15888 JAN 13, 2888 23:15:35
PERK FILE ¢ M:SIGHAL .FRA
AREAX
RT AREAR TYPE WIDTH RREAX
13.55% 3239544 PB -614 49 .6648S
16.698 3283269 PB .768 58.33517

TOTAL RREA=6522813
MUL FRCTOR=1 _08QEGE+@Q

S45
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b BnO
o -
S 199.418
~ HaCO
[Tl
o 7 CHO
Lo AT
=
N —
SE
Z) —149.965
] 147.506
: 1
3 = J,—ns.n'r
. 128.479
3 127.796
B 127181
= _ “—124.669
o 121.740
1] - — — - 114.401
. \113.118
[
= —]
)=
o .
24 /—17 319
2 CT.DDB
B 76.681
1 —T71.012
o
(=
A —85,94T
= 50.073
e
o=}

(V)4

]
ol tvrss bowaat sl

wdd
=t
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k]
7 BnO
1 (@]
-
. MeO
j EtO 0
o S
m e
a
=] W
5 \\vi.sn
o i \—huﬁii
: L 1 5309
w— Al
1 4.162
L . ) /‘ f—.-l‘: 4.125
] 'E L = \t‘—g.lm
1 £ ' 1
i - 3.713
s — { 3.412
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oy ne oe 00T 0zt 1144 09T DET ooz
ne l WT"‘“‘“ T"‘"ﬂ"‘gr

oz

urdd

200.722

BnO

@]
MeQ

EtO

167.029 8
— 443 .634
JIr—l.35.91-|'.'

/—us.;n
~A3T . 636

o
“—126.056

121.593
113.980

“—112.834

/‘"’” -319

—77.000
75.681

70.821

61.220

55.815
—49.470

—47.914

13.940
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]
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ol
1 E
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i
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0s o8 00T 0ZT O%T 08T 08T ooz
| OB (SR e 15 A L TR N0 1 U O T Y T 8 T O I I T 1 O AL O B I e W

(34

ez

PSSOl U [ VRS O W I S T S0 OO A T S O A0 SN T

wdd

—T7.313
./—‘1'7 -0o00

X

76.681
\\—7!.019

-—71.110
56.180
CHO
HLCO OBn
OBn

181 014
—154.125
/ 152.926
/_ 182,953
137.138
136245
131.741
128.
3 Il 128,
== ﬁi!l.
F \"—'wl.
\mn.
127.
—108.750
—106.534

538
386
1589
ose
239
415
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_— 203.447
LA
L
]
o
o 164.380
O] 153.632 OMe
-1 152.531
E ~—149.389 E-3a
o 3 —147.256
a - 1u 118
] 139 475
] J / 137.366
. _— 137.055
B ///" 136.432
g =n J —131.675
= L r.*n 500
=] ,——ns 462
] ﬂa“m:
B un.uz
| 5] -
o - 1:;1.954
. 27.931
3 27.749
] 127.438
»
o 127.11:
S 7 us.osc
o 121.897
gt 113.676
] 113.418
s - \ 108.705
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Bc NMR of Mixture Sample
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VT-'H NMR of Authentic Sample, Synthetic Sample and Mixture Sample of (-)-eliteid
Authentic Sample

;lggﬂi , I T B |

eoe 4] L
50°C | 1 f_ I8

el | |
30°C Jw]tww I Y R JL

.21 NUK___J S J

Synthetic Sample

WIQF)QJLJLW» LJULM‘JMM ok |

_ @Q@JL/\JL;,_ . ek .

50°C J)t\jh AV N
40°C »}k L | M‘MJ w Mo e
§CL°QJJLML Y V' -
Zlf.C.JJMAJL e -

Mixture Sample

_10%C @ N e .

__60°%C Jk SR Ay N\ JW Y S )

Cosoe Ml
e, | N

_30°%C J\f\ﬂ« B L VY R W I
21°c MJL M N Y SV




Supporting Information S103

'H NMR Spectra of Authentic Sample, Synthetic Sanaple Mixture Sample of (-)-Plicatic
Acid (1) at 70°C
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IR of Authentic Sample of (-)-Plicatic Acid
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MS and HRMS of Synthetic Sample of (-)-Plicatic éci
Bingfeng Sun, SBF-5-20 Mass Spec Lab, SCS, University of lllinois T ~ QTOF
Qtof_19040 23 (1.653) Cm (22:24) 1: TOF MS ES+
100 445.1 258,
391.1
3
4311
467.1
409.1
446 1
413.1 A
338.4 405.1
SIS 453.1 535.2
341.1 429.1 | |aes.t 536.2
32?.1 | ‘
|
\ | Il il | ‘ |
d [ | | |
0 bbbt I ’\ Ly l | 4
1 T 1 1 T Aj b . . m/z
‘ 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 100.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
25 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-150 H:0-200 0O:9-11 Na: 0-1
Bingfeng Sun, SBF-5-20 Mass Spec Lab, SCS, University of lllinois QTOF
Qtof_19040 23 (1.653) AM (Cen,3, 80.00, Ar,14000.0,716.46,0.70,LS 3); Sm (SG, 2x3.00); Cm (22:24) 1: TOF MS ES+
4451 2.15e3
100
% 446.1 4473 448.3
0l 43914392 4402 4407 44124413 4421 4426 44314432 4441 4447  |44534457 | 4466 4471771 44847
T 4 y T R T N B Bade T % ¥ SRR | SNy San s N | Yy Y Sl
439.0 440.0 4410 4420 443.0 444.0 445.0 446.0 447.0 448.0
Minimum: -1.5
Maximum: SR 10.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
445.1112  445.1111 (il 052 9.5 28.1 C20 H22 010 Na
445.1135 -2.3 -5.2 12.5 2256 Cc22 H21 010
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MS and HRMS of Authentic Sample of (-)-Plicatic Aci
Bingfeng Sun, SBF-5-10 ~ Mass Spec Lab, SCS, University of lllinois QTOF
Qtof_19039 23 (1.654) Cm (21:24) 1: TOF MS ES+
100+ 4451 415
391.1
| 619.4
| 619.4
4131
411.3
461.1
467.1483.1
489.3
568.5
431.1 620.4
3771
392.1 505.3 [
569.5
|
1 |
| | l | | ‘
0 . ' . . . /

220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 |

Elemental Composition Report

Single Mass Analysis

Tolerance = 10.0 PPM / DBE: min =-1.5, max = 100.0

Selected filters: None

Monoisotopic Mass, Even Electron lons

25 formula(e) evaluated with 2 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-150 H:0-200 O:9-11 Na: 0-1

Bingfeng Sun, SBF-5-10 Mass Spec Lab, SCS, University of lllinois QTOF
Qtof_19039 23 (1.654) AM (Cen,3, 80.00, Ar,14000.0,716.46,0.70,LS 3); Sm (SG, 2x3.00); Cm (22:24) 1: TOF MS ES+
445.1 2.59e3

100

e 4413 4450 446.1 4473 450.1 450.6

0144004402 4411771~ 4421 4423 4431 443.3444.1 V| 4456 | 44664471 7% 4481 448.6449.1 : 6 4510 L

Ssallis S Al P 7 Al s IO : 2o e r Sl e
440.0 441.0 4420 443.0 444.0 445.0 446.0 447.0 448.0 449.0 450.0 451.0
Minimum: -1.5
Maximum: 5.0 20750 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
445.1111  445.1111 0.0 0.0 9.5 180 C20 H22 010 Na
445.1135 -2.4 -5.4 155 (e c22 H21 010
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HPLC Chromatograms of Synthetic, Mixture and Autie8ample on Two Columns
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CD Spectra of Synthetic and Authentic Sample eP(i}atic Acid

comparison of the CD spectrum

CD [mdeg]

wave length [nm]

—— synthetic (0.04mg/mL) —— authentic (0.02mg/mL) authentic (0.07mg/mL)




