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1. General remarks

'H NMR spectra were recorded on commercial instruments (400 MHz). Chemical
shifts were reported in ppm from tetramethylsilane with the solvent resonance as the
internal standard (CDCl3, 6 = 7.26). Spectra are reported as follows: chemical shift (&
ppm), multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet),
coupling constants (Hz), integration, and assignment. *C NMR spectra were collected
on commercial instruments (100 MHz) with complete proton decoupling. Chemical
shifts are reported in ppm from the tetramethylsilane with the solvent resonance as
internal standard (CDCls, 6 = 77.0). The enantiomeric excess was determined by
HPLC analysis employing a chiral stationary phase column specified in the individual
experiment, by comparing the samples with the appropriate racemic mixtures. Optical
rotations were measured on a commercial polarimeter and reported as follows: [o] b
(c = ¢/100 mL, solvent). HR-ESIMS spectra were recorded using a commercial
apparatus and methanol or acetonitrile was used to dissolve the sample. Unless
otherwise indicated, reagents obtained from commercial sources were used without
further purification. Solvents were dried and distilled prior to use according to the
standard methods. The N,N'-dioxides were prepared according to the previous
reports.* All racemic products were obtained by using Mg(OTf), (10 mol%) in concert
with racemic N,N'-dioxide ligand (L-PiPr,, 10 mol%) as the catalyst. Starting
materials of alkylidene malonates 1 were prepared according to reported procedure.?

2. Preparation of the compound e-isocyanoacetamides 2
The a-isocyanoacetamide substrates were synthesized by the procedure in the
literature.®

2.1 Method A: Preparation of a-isocyanoacetamides 2a, 2b, 2d-2h.

R1 1

R' R
N DHOOOR A%0 | A v PO BN, NRER?
H,N™ “COOH  2) EDCI, HOBt OHCHN CH,Cl, CN
o)

HNRZ2R3

Acetic anhydride (17.0 mL, 180.2 mmol, 7.2 equiv) was added dropwise to a solution
of amino acid (25.0 mmol, 1.0 equiv) in HCOOH (50.0 mL) at 0 <C. After the
addition was complete, the reaction mixture was stirred at r.t. for an additional 1 h.
Ice-water (20.0 mL) was added and the mixture was concentrated at reduced pressure
to give the analytically pure white crystalline N-formyl amino acid.

To a solution of N-formyl amino acid (19.0 mmol, 1.0 equiv) and HNR?R® (22.9
mmol, 1.2 equiv) in CH,Cl, (50.0 mL) were added EtsN (3.2 mL, 23.2 mmol, 1.2
equiv), HOBt (3.11 g, 23.0 mmol, 1.2 equiv) and EDCI (4.41 g, 23.0 mmol, 1.2 equiv)
successively and the reaction mixture was stirred for 24 h at r.t. The reaction mixture
was diluted with sat. NH4Cl and extracted with CH,Cl,. The organic layer was
washed with brine, dried over anhyd Na,SO4 and concentrated. The residue was
purified by flash column chromatography on silica gel (eluent: petroleum
ether—EtOAcC, 1:1 then EtOAC) to give the amide.
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A stirred solution of amide (18.5 mmol, 1.0 equiv) and EtsN (12.8 mL, 92.0 mmol,
5.0 equiv) in CH.Cl, (90.0 mL) was cooled to —30 <C. Phosphorus oxychloride (2.6
mL, 27.5 mmol, 1.5 equiv) was added dropwise and the reaction mixture was stirred
for 3 h at —=30 <C. An aq sat solution of Na,CO3 was introduced dropwise so that the
temperature of mixture was maintained at —30 <C. The mixture was stirred for 0.5 h
and raised to r.t. The aqueous layer was separated and extracted with CH,Cl,. The
organic extracts were combined, washed with brine, dried over anhyd Na,SO, and
evaporated under reduced pressure. The residue was purified by flash column
chromatography on silica gel to provide the isocyanide.

2.2 Method B: Preparation of a-isocyanoacetamide 2c¢ and 2i

HNR?R? NRZR®  CsOH, CH,CN NR?R?
CN”COOMe " oon ™ CNY( > CN
eat, i, o) Mel, 0 °C, 20 h o)

2i 2c

To methyl a-isocyanoacetate (4.4 mmol) was added morpholine (10.3 mmol, 2.3
equiv) and the reaction mixture was stirred at r.t. for 24 h. The crude material was
purified by flash chromatography (SiO,, EtOAc—petroleum ether = 2:1) to afford
a-isocyanoacetamide 2i.

To a dry test tube containing CsOH H,0 (0.34 mmol, 1.7 equiv) were added, under
argon atmosphere, a solution of isocyano acetamide 2i (0.20 mmol) in MeCN (1.0 mL)
and Mel (0.21 mmol) at 0 <C. The resulting reaction mixture was stirred at 0 <C.
When the reaction was deemed complete, the volatile was removed under reduced
pressure. Purification of the crude product by flash chromatography (silica gel)
afforded the desired product a-isocyanoacetamide 2c.

3. Typical experimental procedure for the catalytic asymmetric reaction

MeOOC._ COOMe T
By -0 Mg(OT,/L-RaPr, D .
COOMe ,\Q (1.2:1, 10 mol%) o [ o O TN~ N0
b + CN ,\} / N O- -0, _N
COOMe H HN,

N-
Io) CH,Cl,, 0°C, 3d A
tBu

1a 2e 3ae L-RaPr,: Ar = 2,6-iPr,CgH3

A dry reaction tube was charged with Mg(OTf), (0.012 mmol), L-RaPr; (0.01 mmol)
and dimethyl 2-benzylidenemalonate 1a (0.1 mmol). CH,ClI, (1.0 mL) was added, and
the mixture was stirred at 30 °C for 0.5 h. Subsequently, a-isocyanoacetamide 2e
(0.15 mmol, 1.5 equiv) was added at 0 °C in one portion. After being stirred at 0 °C
for 3 days, the crude reaction mixture was purified by flash chromatography on silica
gel (petroleum ether/ethyl acetate = 7/1) to afford the desired product 3ae as a white
solid.

4. X-ray crystallographic structure of the product 3ae and proposed mechanism
The configuration of 3ae was determined to be R by single-crystal X-ray
crystallographic analysis. Based on previous reports as well, a possible catalytic
model has been proposed.



MeOOC COOMe

O
3ae

Single crystal of 3ae [C3H30N20g] was obtained from the mixed solvents of ethyl
acetate and petroleum ether. CCDC 1416058 contains the supplementary
crystallographic data which can be obtained free of charge from The Cambrige
Crystallographic Data Centere via www.ccdc.cam.ac.uk/data_request/cif.

a) Proposed catalytic cycle

Mg(OTf), + L-RaPr,

b) HRMS and *H NMR analysis of substrates and catalyst


http://www.ccdc.cam.ac.uk/data_request/cif
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(1) 1ain CDClg; (2) Mg(OTf),/L-RaPr,/1a (1.2/1/1) in CDCls.

The mixture of L-RaPr; and Mg(OTf), (1:1)
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The mixture of L-RaPr;, Mg(OTf), and 1a (1:1:1)

17:28:10 31-Mar-2016
180331_LWW_CAT_S1 5 (0.086) Gm (3:36) TOF MS ES+
100 1093.5035 a72

[Mg?*+L-RaPry+1a+0Tf1*
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Found: 1093.5035
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As show by the *"H NMR spectra, the proton signal of 1a was obviously affected by

catalyst Mg(OTf),/L-RaPr,. ESI-MS analysis confirmed the coordination of the
substrate 1a to the catalyst.

c) Deuterium labeling studies
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(1) 73% D; (2) 9% D; (3) 0% D.

As show by the deuterium labeling studies, the use of D-a-isocyanoacetamide led to
surprisingly low deuterium labeling on the product (9%), the use of CDCl3 resulted in
no deuterium labeling on the product (0%), but a small amount of D,O resulted in
significant deuterium labeling on the product (73%). This interesting observation
suggests that proton transfer is facilitated by a trace amount of water.

d) *H NMR monitoring reaction process
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(1) 0h.(2)1h.(3)2h. (4)4h. (5) 18 h. (6) 24 h.
As show by 'H NMR of the reaction mixture, no obvious intermediates were detected.

e) Operando IR experiments
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As the peak at 1661 cm™ related to a-isocyanoacetamide 2e, 1630, 1204, 1084 cm™
related to methyl 2-benzylidenemalonate (1a), and 1758, 1117, 1030 cm™ related to
the product. As show by the operando IR experiments, the product was formed
gradually with disappearance of the substrates, and no intermediates were detected,
indicating that the reaction must proceed by a concerted pathway.

5. Optimization of the Reaction Conditions
5.1 Screening of the metal salts and ligands



MeOOC.__COOMe

Metal/L
«_-COOMe )\r(@ (1:1, 10 mol%) o { o
+ —_— \ / \J
Bn
1a 2a 3aa
O=" "N N o) o “N N
\\N b?/\—é N Ar/N H H™ ar
2YTH \H’ N
Ar Ar L-RaPh: Ar = CgHs
L-PrPry: Ar = 2,6-iPryCgHa, n =1 L-RaMe,: Ar = 2,6-Me,CgHj
L-PiPh: Ar = CgHs, n = 2 L-RaEt;,: Ar = 2,6-Et,CgH3
L-PiPr,: Ar = 2,6-iPr,CgHs, n = 2 L-RaPry: Ar = 2,6-iPr,CeHs
L-RaPrj: Ar = 2,4,6-iPr;CgH
Entry® Metal Ligand Yield [%]™ ee [%]
1 Zn(OTf), L-PiPr, N.R -
2 Cu(OTHf), L-PiPr, N.R -
3 NI(BF4)2 '6H20 L-PiPrz N.R -
4 Mg(OTH), L-PiPr, 93 70
5 Mg(OTH), L-PiPh 99 -6
6 Mg(OTf), L-PrPr; 72 76
7 Mg(OTf), L-RaPr, 99 82
8 Mg(OTf), L-RaPh 99 0
9 Mg(OTf), L-RaMe, 99 2
10 Mg(OTH), L-RaEt, 94 58
11 Mg(OTf), L-RaPr; 99 50

[a] Unless specified otherwise, reactions were performed with Metal/L (1:1, 10 mol%), 1a (0.1
mmol), 2 (0.15 mmol) in 1.0 mL CH,CI,. [b] Isolated yield. [c] Enantiomeric eXcess determined
by HPLC analysis on a chiral stationary phase.

5.2 Screening of the solvents and reaction temperature

MeOOC.__COOMe

Mg(OTf),/L-RaPr,
0,
N COOMe )\[f \) (1:1, 10 mol%) j \J
COOMe

1a 2a

Entry® solvent T [°C] T [h] Yield [%]™  ee [%]™
1 CH,Cl, 30 24 99 82
2 THF 30 24 trace -
3 Et,O 30 24 87 72
4 Toluene 30 24 71 69
5 EtOAC 30 24 N.R -
6 CH:CN 30 24 22 80
7 CHCl, 30 24 84 78
8 CICH,CH,Cl 30 24 96 78
9 CI,CHCH,Cl 30 24 88 77
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10 CICH,CHCI, 30 24 61 74

11 CI;CCH;, 30 24 86 76
12 CH.CI, 0 48 63 86
13 CH.Cl, -10 48 16 86

[a] Unless specified otherwise, reactions were performed with Mg(OTf),/L-RaPr; (1:1, 10 mol%),
la (0.1 mmol), 2 (0.15 mmol) in 1.0 mL solvent. [b] Isolated yield. [c] Enantiomeric €XCESS
determined by HPLC analysis on a chiral stationary phase.

5.3 Other conditions
MeOOC. _COOMe

R 0 Mg(OTf),/L-RaPr,
_COOMe NO (10 mol%) O o
+ CN - N J’ N
COOMe o) CH,Cl,, 0°C .
n
3

1a 2
Entry® R M/L T [h] Yield [%]™ e [%]
1 Bn(2a) 11 48 63 86
2 Ph(2b) 11 48 86 87
3 Ph(2b) 1:2 60 79 87
4 Ph(2b) 1:15 60 80 87
5 Ph(2b) 1:1.2 60 85 87
6 Ph(2b) 1.2:1 60 99 87
7 Ph(2b) 15:1 60 99 86
8 Ph(2b) 2:1 60 99 86
9 Me(2c) 11 72 61 86
10 iPr(2d) 11 72 91 89
11 tBu(2e) 11 72 75 92
12 tBu(2e) 1:1.1 72 46 92
13 tBu(2e) 1.1:1 72 83 92
14 tBu(2e) 1.2:1 72 91 92
15 tBu(2e) 1.3:1 72 91 92
16 tBu(2e) 1.4:1 72 90 91
17 tBu(2e) 1.5:1 72 95 91

[a] Unless specified otherwise, reactions were performed with Mg(OTf),/L-RaPr, (10 mol%), 1a
(0.1 mmol), 2 (0.15 mmol) in 1.0 mL solvent. [b] Isolated yield. [c] Enantiomeric excess
determined by HPLC analysis on a chiral stationary phase.

6. Synthetic transformation of the products
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MeOOC.__COOMe
HO OH
o /N LiAIH, o /N
N N/ THF N %’ N

tBu tBu

3ae 5
>99% ee 90% yield, 95% ee
To a solution of adduct 3ae (0.2 mmol, 1.0 equiv) in THF (2.0 mL) was added LiAIH, (38.0 mg,
5.0 equiv) at 0 €. The mixture was allowed to stir at room temperature for 2 h. Excess of LiAIH,
was quenched with NH4CI (sat.). The mixture was extracted with EtOAc, and the organic layer
was dried over anhydrous Na,SO, and then was evaporated by rotary evaporator. The residue was
purified by column chromatography on silica gel (petroleum ether/ethyl acetate = 1/1) to afford 5
(67.2 mg, 90% yield) as a yellow oil.

COzMe

\Z’ \J THF/HZO ’Bu

MeO,C.__CO,Me MeO,C

Bu 6
3ae 99% yield, 1.8:1 d.r.
>99% ee 99% ee (major)

97% ee (minor)

To the solution of 5-aminoxazole 3ae (0.3 mmol, 1.0 equiv) in THF/H,O (4:1, 0.05 M), TFA (50
equiv) was added and the reaction stirred at room temperature for 24 h. The reaction mixture was
guenched with KHCO; (sat.) and extracted with EtOAc, dried with Na,SO,, filtered, and
concentrated in vacuo. This crude mixture was then immediately purified by flash chromatography
on silica gel (petroleum ether/ethyl acetate = 1/1) to afford the dipeptide 6.

MeO,C._CO,Me MeO,C COzMe

co
\J BU LiCl, H20
\Z/ CH3CN/HZ0 DMSO, 130 DMSO, 130 °C

Bu

2Me

3ae
>99% ee 51% yleld, 98% ee 47% y|e|d, 0% ee

To the solution of 5-aminoxazole 3ae (0.3 mmol, 1.0 equiv) in CH3CN/H,0 (9:1, 0.05 M), ceric
ammonium nitrate (4.0 equiv) was added. The reaction was allowed to stir until completion via
TLC and then diluted with ethyl acetate and water. After extracting with ethyl acetate, the organic
fractions were combined, washed with NaHCO; (sat.) and brine, dried with MgSO,, filtered, and
concentrated in vacuo. This crude mixture was then immediately purified by flash chromatography
on silica gel (petroleum ether/ethyl acetate = 3/1) to afford the imide 7.

To the solution of imide 7 (0.4 mmol, 1.0 equiv) in DMSO (0.5 M) was added LiCl (2.1 equiv)
and H,O (1.1 equiv). The reaction was allowed to stir at 130 °C for 5h, and then quenched with
EtOACc/H,0, extracted with EtOAc, dried with Na,SO,, filtered, and concentrated in vacuo. This
crude mixture was then immediately purified by flash chromatography on silica gel (petroleum
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ether/ethyl acetate = 4/1) to afford the product 8.

MeO,C._CO,Me CO;Me CO,Me

H
O //\O LiCl, H,0 0 a O CAN N.__Ph
LN S N S —— i
N DMSO, 130 °C N CH3CN/H,0 O O
Ph Ph
3ab ° 10
96% ee 98% yield, 95% ee 70% yield, 94% ee

To the solution of 5-aminoxazole 3ab (0.8 mmol, 1.0 equiv) in DMSO (0.5 M) was added LiCl
(2.1 equiv) and H,O (1.1 equiv). The reaction was allowed to stir at 130 °C for 5h, and then
guenched with EtOAc/H,0, extracted with EtOAc, dried with Na,SO,, filtered, and concentrated
in vacuo. This crude mixture was then immediately purified by flash chromatography on silica gel
(petroleum ether/ethyl acetate = 4/1) to afford the product 9.

To the solution of 9 (0.3 mmol, 1.0 equiv) in CH3;CN/H,0 (9:1, 0.05 M), ceric ammonium nitrate
(4.0 equiv) was added. The reaction was allowed to stir until completion via TLC and then diluted
with ethyl acetate and water. After extracting with ethyl acetate, the organic fractions were
combined, washed with NaHCO; (sat.) and brine, dried with MgSQ,, filtered, and concentrated in
vacuo. This crude mixture was then immediately purified by flash chromatography on silica gel
(petroleum ether/ethyl acetate = 3/1) to afford the imide 10.

COQMG OH
O N//\ o] LiAIH, 0 N//\O
N \/2" “ — [\\j \/2’ !
THF
Ph Ph
9 1
98% yield, 95% ee 47% yield, 94% ee

To a solution of adduct 9 (0.2 mmol, 1.0 equiv) in THF (2.0 mL) was added LiAlH, (38.0 mg, 5.0
equiv) at 0 €. The mixture was allowed to stir at room temperature for 2 h. Excess of LiAlH,; was
guenched with NH,4CI (sat.). The mixture was extracted with EtOAc, and the organic layer was
dried over anhydrous Na,SO, and then was evaporated by rotary evaporator. The residue was
purified by column chromatography on silica gel (petroleum ether/ethyl acetate = 2/1) to afford 11
as a yellow oil.

7. The analytical and spectral characterization data of the products

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(phenyl)methyl)malonate 3ae
(C23H3oN,06) White solid; 91% yield, 92% ee. [a]p®™® = -68.9 (c
136 in CH)l). HPLC DAICEL CHIRALCEL ID,

MeO,C n-hexane/2-propanol = 80/20, flow rate = 1.0 mL/min, A = 254 nm,

o0 /\
MeO,C N'?’N\_/O retention time: 6.08 min (major), 8.60 min (minor). *H NMR (400
By MHz, CDCly) & 7.30 — 7.10 (m, 5H), 4.65 (d, J = 11.8 Hz, 1H),

4.29 (d, J = 11.8 Hz, 1H), 3.72 — 3.54 (m, 7H), 3.40 (s, 3H), 2.91 — 2.71 (m, 4H), 1.18 (s, 9H).
C NMR (100 MHz, CDCl3) & 166.95, 166.51, 156.34, 148.83, 135.64, 134.85, 127.59,
127.38, 126.70, 65.91, 55.48, 51.67, 51.47, 50.90, 44.16, 30.38, 28.59. ESI-HRMS: calcd for
CasHaoN;NaOg* ([M+Na']) 453.1996, found 453.2006.
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0.104
0.084

o 0.067
=

o
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i
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T T T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.0C
Syd

Retention Time Area % Area Height
1 6.067 1421746 51.57 112225
2 8.179 1335127 48.43 37211
0.10*
0.08
0.04— .
0.02 %
0.02 00 1,(‘30 2,(‘30 3,60 4. 60 5. bO 6. 60 7 }JO 8. 60 9. 60 10.0C
Srid
Retention Time Area % Area Height
1 6.078 1722821 96.09 132664
2 8.599 70025 3.91 2309

diethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(phenyl)methyl)malonate 3be
(CasH34N,06) colorless oil; 71% yield, 91% ee. [a]p™® = -69.9 (¢
061 in CH)CIl,). HPLC DAICEL CHIRALCEL ID,

EtO,C o M\ n-hexane/2-propanol = 90/10, flow rate = 1.0 mL/min, A = 254 nm,
EtO,C NI /7 N__ P retention time: 7.15 min (minor), 7.83 min (major). *H NMR (400
‘Bu MHz, CDCl3) 6 7.30 (dd, J = 7.0, 4.9 Hz, 4H), 7.26 — 7.17 (m, 1H),

4.71 (d, J = 11.9 Hz, 1H), 4.36 (d, J = 11.9 Hz, 1H), 4.14 (q, J = 7.1 Hz, 2H), 3.93 (q, J = 7.1
Hz, 2H), 3.71 (dd, J = 5.4, 2.6 Hz, 4H), 2.96 — 2.80 (m, 4H), 1.25 (s, 9H), 1.20 (t, J = 7.1 Hz,
3H), 0.97 (t, J = 7.1 Hz, 3H). *C NMR (100 MHz, CDCly) & 167.48, 167.23, 157.52, 149.74,
136.79, 135.92, 128.53, 127.63, 66.96, 61.57, 61.44, 56.75, 51.94, 45.14, 31.39, 29.63, 14.09,
13.71. ESI-HRMS: calcd for CpsHaaN,NaOs™ ([M+Na']) 481.2309, found 481.2310.

0.10

2 005

T T T T T T T T T T T f L e e e e B A
1.00 200 300 400 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00
Minutes

Retention Time Area % Area Height
1 7.415 1584312 53.43 99774
2 8.090 1380736 46.57 81710
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0.14
0.129
0.104

0.089

AU

0.064
0.044
0.02]

0.00
0.00

1.60 10/00 11700 12.0c

Retention Time Area % Area Height
1 7.145 111397 4.50 7441
2 7.827 2363512 95.50 140517

diisopropyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(phenyl)methyl)malonate 3ce
(C27H3sN,06) colorless oil; 41% yield, 82% ee. [a]p® = -66.8 (c
0.37 in CH)Cl). HPLC DAICEL CHIRALCEL IE,
n-hexane/2-propanol = 80/20, flow rate = 1.0 mL/min, A = 254 nm,
retention time: 5.44 min (minor), 6.12 min (major). ‘"H NMR (400

Bu MHz, CDCl3) 4 7.35 — 7.26 (m, 1H), 7.25 — 7.20 (m, 4H), 4.97 (dt,
J =125, 6.3 Hz, 1H), 4.77 (dt, J = 12.5, 6.3 Hz, 1H), 4.69 (d, J = 12.0 Hz, 1H), 4.33 (d, J =
12.0 Hz, 1H), 3.72 (dd, J = 5.6, 3.1 Hz, 4H), 2.94 — 2.82 (m, 4H), 1.25 (s, 9H), 1.22 (d, J =
6.3 Hz, 3H), 1.14 (d, J = 6.3 Hz, 3H), 1.07 (d, J = 6.3 Hz, 3H), 0.87 (d, J = 6.3 Hz, 3H). ®*C
NMR (100 MHz, CDCls) & 166.94, 166.78, 157.68, 149.63, 136.89, 135.95, 128.62, 128.48,
127.55, 69.01, 68.95, 66.97, 57.02, 51.96, 44.97, 31.39, 29.65, 21.65, 21.50, 21.37, 21.18.
ESI-HRMS: calcd for Cy;H3sN,NaOg™ ([M+Na']) 509.2622, found 509.2627.

0.15

'Pro,C

o
Pro,c Ny N9

0.109
2
<

0.05q

0.

LB e e e LA e o
5.00 550 6.00 6.50 7.00 750 8.00 850 9.00 9.50
Minutes

L T L L L B
0.50 1.00 150 200 250 3.00 350 4,00 450

Retention Time Area % Area Height
1 5.499 1529522 54.13 153376
2 6.154 1296133 45.87 121119
5 0.10+ °
< ©
b
\ A
0‘50 1&)0 lgO 2‘00 H ‘2‘50 3‘00 3‘50 4(‘)0 H ‘4‘50‘ H ‘5(‘)0‘ H ‘5‘50‘ o ‘6.&)0‘ 6“50 71)0 750 ‘8‘00‘ 8‘50 9(‘)0 9.50 ‘ ‘IOOC
Minutes

Retention Time Area % Area Height
1 5.436 203338 9.06 16689
2 6.116 2041746 90.94 167379

dimethyl
3de

15

2-((4-(tert-butyl)-5-morpholinooxazol-2-yl)(2-fluorophenyl)methyl)malonate



(C23H26FN,Og) colorless oil; 66% yield, 80% ee. [a]p® = -47.6 (C

E 059 in CHJCIl,). HPLC DAICEL CHIRALCEL ID,

o ,— Nh-hexane/2-propanol = 70/30, flow rate = 1.0 mL/min, A = 254 nm,

MeO,C JfNuo retention time: 5.11 min (major), 7.95 min (minor). *"H NMR (400

‘Bu MHz, CDCly) 6 7.24 — 7.14 (m, 2H), 7.08 — 6.89 (m, 2H), 4.99 (d,

J=11.6 Hz, 1H), 4.36 (d, J = 11.6 Hz, 1H), 3.72 — 3.56 (m, 7H), 3.44 (s, 3H), 2.87 — 2.73 (m,

4H), 1.17 (s, 9H). *C NMR (100 MHz, CDCl5) § 167.90, 167.33, 160.59 (d, J = 247.0 Hz),

156.53, 149.88, 135.98, 130.13 (d, J = 3.5 Hz), 129.53 (d, J = 8.2 Hz), 124.27 (d, J = 3.5 H2),

123.83 (d, J = 14.1 Hz), 115.71 (d, J = 22.1 Hz), 66.92, 55.11, 52.66 (d, J = 17.2 Hz), 51.87,

38.49, 38.47, 31.40, 29.58. ESI-HRMS: calcd for C,3HFN,NaOs" ([M+Na']) 471.1902,
found 471.1906.

MGOZC

0.08

0.06-
2
0.04-

-
]
g
~
0.02- J\
0.00

T T T T T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.0C
Sy

Retention Time Area % Area Height
1 5.134 958221 48.37 92577
2 7.321 1022875 51.63 32732
0.15]
2 010
0.05] =
060 150 200 300 250 500 sdo 750 8.0 900 10%00 1100 12.0c
Retention Time Area % Area Height
1 5.111 2004271 90.24 183963
2 7.947 216875 9.76 6447

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(3-fluorophenyl)methyl)malonate 3ee

F (Ca3H2FN,Og) White solid; 92% yield, 91% ee. [a]o® = -60.6 (c

0.79 in CH)CIl). HPLC DAICEL CHIRALCEL 1D,

MeO,C o n-hexane/2-propanol = 70/30, flow rate = 1.0 mL/min, A = 254 nm,
MeO,C N'?*N\_/O retention time: 5.15 min (major), 9.62 min (minor). *H NMR (400
Bu MHz, CDCl3) & 7.24 — 7.16 (m, 1H), 7.04 — 6.97 (m, 1H), 6.95 —

6.77 (m, 2H), 4.66 (d, J = 11.6 Hz, 1H), 4.27 (d, J = 11.6 Hz, 1H), 3.76 — 3.57 (m, 7H), 3.45
(s, 3H), 2.92 — 2.72 (m, 4H), 1.18 (s, 9H). *C NMR (100 MHz, CDCl;) & 167.74, 167.34,
162.72 (d, J = 245.0 Hz), 156.80, 150.01, 139.11 (d, J = 7.2 Hz), 136.04, 130.12 (d, J = 8.2
Hz), 124.3 (d, J = 2.9 Hz), 115.37 (d, J = 22.1 Hz), 114.80 (d, J = 20.9 Hz), 66.92, 56.30,
5270 (d, J = 15.9 Hz), 51.91, 44.78, 44.76, 31.42, 29.58. ESI-HRMS: calcd for
CasH2oFN,NaOg" ([M+Na']) 471.1902, found 471.1904.
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0.154
<3( 0.104

0.054

8.527

[~

0.00

T T T T T T T T T T T T
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

0.00 l.bU 2.60
Sy
Retention Time Area % Area Height
1 5.091 2169282 50.02 192836
2 8.527 2167955 49.98 39759
0.154
<3: 0.104
0.054 8
0.00 :‘1
0.00 1.60 2.60 3.b0 4.60 5.60 6.60 7.60 8.60 9.60 10.‘00 ll.‘OO 12.‘00 13.‘00 14.‘00
srkh
Retention Time Area % Area Height
1 5.147 2108909 95.61 184123
2 9.620 96910 4.39 1864

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(3-chlorophenyl)methyl)malonate 3fe

Cl

MeOzC o
Meo,C N/ NP
By

(C23H2CIN,Og) white solid; 77 % vyield, 91% ee. [a]p™® = -57.6 (c
0.88 in CH)CIl). HPLC DAICEL CHIRALCEL ID,
n-hexane/2-propanol = 70/30, flow rate = 1.0 mL/min, A = 254 nm,
retention time: 5.30 min (major), 12.68 min (minor). *H NMR (400
MHz, CDCls) 8 7.25 — 7.06 (m, 4H), 4.63 (d, J = 11.6 Hz, 1H),

4.26 (d, J = 11.6 Hz, 1H), 3.74 — 3.57 (m, 7H), 3.45 (s, 3H), 2.90 — 2.73 (m, 4H), 1.18 (s, 9H).
BBC NMR (100 MHz, CDCly) & 167.69, 167.29, 156.70, 150.03, 138.68, 136.07, 134.37,
129.87, 128.61, 128.01, 126.68, 66.92, 56.27, 52.77, 52.62, 51.91, 44.74, 31.42, 29.58.
ESI-HRMS: calcd for CpsH,e " **CIN,NaOg" ([M+Na']) 487.1606, found 487.1614, calcd for
CasHas*°CIN,NaOg" ([M+Na']) 489.1577, found 489.1602.

1.00 ‘2%}0‘ 3.00 4.‘00 5.‘00 ‘6.‘00‘ 7Y‘DD ‘SY‘DD‘ o ‘QY‘OO‘ o ‘10‘00‘ o ‘11}00‘ o ‘12}00‘ o ‘13‘00‘ o ‘14‘00‘ o ‘15‘00‘ o ‘16‘00‘ o ‘17‘00‘ o ‘13‘00
Minutes
Retention Time Area % Area Height
1 5.355 1897848 50.10 161034
2 11.921 1890580 49.90 19888
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] —’» 12.680

T L B e e B e TR B
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00

Retention Time Area % Area Height
1 5.297 2167310 95.72 184692
2 12.680 97008 4.28 1354

dimethyl 2-((3-bromophenyl)(4-tert-butyl-5-morpholinooxazol-2-yl)methyl)malonate 3ge

Br
MEOZC o
MeO,C N \/)7 N O
Bu

(Ca3H2BrN,Og) white solid; 96% vyield, 91% ee. [a]p® = -54.5 (c
095 in CH)CIl). HPLC DAICEL CHIRALCEL ID,
n-hexane/2-propanol = 70/30, flow rate = 1.0 mL/min, A = 254 nm,
retention time: 5.43 min (major), 12.94 min (minor). *H NMR (400
MHz, CDCl3) 8 7.45 — 7.26 (m, 2H), 7.18 — 7.04 (m, 2H), 4.62 (d, J

= 11.6 Hz, 1H), 4.26 (d, J = 11.6 Hz, 1H), 3.71 — 3.58 (m, 7H), 3.46 (s, 3H), 2.92 — 2.75 (m,
4H), 1.18 (s, 9H). °C NMR (100 MHz, CDCls) & 167.68, 167.28, 156.68, 150.04, 138.93,
136.07, 131.54, 130.94, 130.17, 127.13, 122.52, 66.92, 56.29, 52.79, 52.65, 51.91, 44.69,
31.42, 29.58. ESI-HRMS: calcd for CyHa ®****BrN,NaOs" ([M+Na']) 530.1101, found
530.1103, calcd for CozHae " *BrN,NaOs" ([M+Na']) 533.1081, found 533.1090.

AU
°
o
H

0,04 §
1‘00‘ ‘2‘00‘ 3‘00‘ 4}00‘ ‘5‘00‘ 5‘00‘ 7}00‘ 8‘00‘ ' ‘9‘00‘ o ‘10‘00‘ o ‘11‘00‘ o ‘12‘00‘ o ‘13‘00‘ o ‘14‘00‘ o ‘15‘00‘ o ‘16}00‘ o ‘17‘00‘ '
Minutes
Retention Time Area % Area Height
1 5.449 1403348 50.55 119761
2 12.100 1372871 49.45 15943
0.20
0.15+
0.10+
e
T ‘1‘00‘ o ‘2‘00‘ o ‘3}00‘ o ‘4‘00‘ o ‘EY‘OD‘ o ‘G‘OO‘ o ‘7.‘00‘ o ‘8‘00‘ o ‘9.‘00‘ o ‘10‘00‘ o ‘11‘00‘ o ‘12}00‘ o ‘13‘00‘ o ‘14}00‘ o ‘15‘00‘ o ‘16.‘00‘ o ‘17OC
Minutes
Retention Time Area % Area Height
1 5.432 2923839 95.53 244747
2 12.940 136949 4.47 1962

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(m-tolyl)methyl)malonate 3he
(C2sH3:N,06) white solid; 66% vyield, 94% ee. [a]p™ = -68.1 (c

054 in CH),CIl,). HPLC DAICEL CHIRALCEL 1D,
MeO,C o ,— nh-hexane/2-propanol = 70/30, flow rate = 1.0 mL/min, A = 254 nm,
MeO,C NI\/>7 NP 18

Bu



retention time: 5.12 min (major), 9.37 min (minor). 'H NMR (400 MHz, CDCls) § 7.22 — 7.00
(m, 4H), 4.68 (d, J = 11.8 Hz, 1H), 4.35 (d, J = 11.8 Hz, 1H), 3.79 — 3.63 (m, 7H), 3.49 (s,
3H), 2.96 — 2.79 (m, 4H), 2.32 (s, 3H), 1.25 (s, 9H). **C NMR (100 MHz, CDCl5) § 168.02,
167.56, 157.43, 149.78, 138.19, 136.58, 135.87, 129.18, 128.46, 125.33, 66.96, 56.55, 52.67,
52.48, 51.94, 45.13, 31.40, 29.61, 21.42. ESI-HRMS: calcd for CysH3;N,NaOs™ ([M+Na™])
467.2153, found 467.2153.

0.040

0.030-

2 0020

0,010 /;’\
0.000—
T ‘1‘00‘ T ‘2‘00‘ T ‘GY‘OO‘ T ‘4}00‘ T ‘EY‘DD‘ T ‘6‘00‘ T ‘7.‘00‘ T ‘B.‘OO‘ o ‘9.‘00 T ‘10‘00‘ T ‘11‘00‘ T ‘12‘00‘ T ‘13OC
Minutes
Retention Time Area % Area Height
1 5.119 394419 47.56 38184
2 9.181 434855 52.44 8212
0.00- A ;"H
1‘00 2‘00 3‘00 4.00 5‘00 T 5‘00 ' 7‘00 ‘&‘OO ‘9.‘00 T ‘10‘00‘ T ‘11‘00‘ T ‘12,‘00‘ T ‘13‘00
Minutes
Retention Time Area % Area Height
1 5.116 514905 96.97 49460
2 9.367 16091 3.03 426

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(3-methoxyphenyl)methyl)malonate
3ie

oL (C24H3,N,0-) colorless oil; 81% yield, 90% ee. [a]p® = —61.7 (c

061 in CH)CIl). HPLC DAICEL CHIRALCEL ID,

MeO,C o n-hexane/2-propanol = 70/30, flow rate = 1.0 mL/min, A = 254 nm,
MeO,C N/ N 9 retention time: 6.47 min (major), 14.68 min (minor). *H NMR (400
Bu MHz, CDCls) 4 7.13 (t, J = 7.8 Hz, 1H), 6.74 (dt, J = 8.0, 4.8 Hz,

3H), 4.63 (d, J = 11.8 Hz, 1H), 4.29 (d, J = 11.8 Hz, 1H), 3.70 (s, 3H), 3.67 — 3.52 (m, 7H),
3.44 (s, 3H), 2.87 — 2.74 (m, 4H), 1.18 (s, 9H). **C NMR (100 MHz, CDCl) § 167.96, 167.50,
159.62, 157.28, 149.82, 138.13, 135.89, 129.57, 120.73, 113.86, 113.33, 66.95, 56.50, 55.15,
52.71, 52.57, 51.94, 45.11, 31.41, 29.60. ESI-HRMS: calcd for CpHsN,NaO;* ([M+Na'])
483.2102, found 483.2104.

AU

T —— T e — 77— —
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

% Area ‘ Height ‘

‘ ‘ Retention Time | Area
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1 6.418 1445120 47.41 104766

2 12.972 1603287 52.59 17129
0.08—
:
Retention Time Area % Area Height
1 6.471 1476464 95.10 104441
2 14.675 76019 4.90 1019

dimethyl  2-((4-tert-butyl-5-morpholinooxazol-2-yl)(3-phenoxyphenyl)methyl)malonate
3je

oph (C20H3N,05) colorless oil; 84% vyield, 88% ee. [a]p™ = -52.9 (c

121 in CHJCl;). HPLC DAICEL CHIRALCEL ID,

MeO,C o n-hexane/2-propanol = 80/20, flow rate = 1.0 mL/min, A = 254 nm,
MeO,C N/ N o retention time: 5.52 min (major), 6.56 min (minor). *"H NMR (400
‘Bu MHz, CDCl3) 6 7.28 — 7.15 (m, 3H), 7.06 — 6.71 (m, 6H), 4.63 (d, J

= 11.6 Hz, 1H), 4.24 (d, J = 11.6 Hz, 1H), 3.74 — 3.55 (m, 7H),
3.46 (s, 3H), 2.89 — 2.68 (m, 4H), 1.15 (s, 9H). *C NMR (100 MHz, CDCls) 5 167.85, 167.39,
157.39, 157.01, 156.95, 149.90, 138.61, 135.96, 129.94, 129.76, 123.42, 123.33, 118.90,
118.66, 118.28, 66.94, 56.39, 52.74, 52.60, 51.91, 44.97, 31.39, 29.59. ESI-HRMS: calcd for
CaoHaN,NaO;* ([M+Na*]) 545.2258, found 545.2266.

Retention Time Area % Area Height
1 5.435 1012736 49.36 95834
2 6.302 1038796 50.64 53501
0.30]
0.204
° 0.10 9
0.00 .00 2.0 3.0 4.00 R 7.00 8.0 9.60 1000
Retention Time Area % Area Height
1 5.515 3423774 93.98 300577
2 6.555 219357 6.02 10136

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(4-fluorophenyl)methyl)malonate 3ke
20



F (C2sH26FN,Og) white solid; 86% yield, 93% ee. [o]p™° = -61.0 (¢ 1.61

in CH,CI,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =

80/20, flow rate = 1.0 mL/min, A = 254 nm, retention time: 5.62 min
NCO (major), 8.38 min (minor). *"H NMR (400 MHz, CDCl5) & 7.23 — 7.14

(m, 2H), 6.91 (t, J = 8.6 Hz, 2H), 4.64 (d, J = 11.8 Hz, 1H), 4.26 (d, J =
11.8 Hz, 1H), 3.64 (dd, J = 6.7, 4.0 Hz, 7H), 3.43 (s, 3H), 2.91 — 2.72 (m, 4H), 1.18 (s, 9H).
3C NMR (100 MHz, CDCls) & 167.83, 167.47, 162.25 (d, J = 245.0 Hz), 157.18, 149.92,
135.98, 132.45 (d, J = 3.2 Hz), 130.08 (d, J = 8.1 Hz), 115.56 (d, J = 21.4 Hz), 66.92, 56.49,
52.75, 52.59, 51.91, 44.39, 31.41, 29.58. ESI-HRMS: calcd for CyH,0FN,NaOg™ ([M+Na'])
471.1902, found 471.1907.

MeO,C

MeO,C N‘ /

‘Bu

0.06+

0.04~

AU

0.02+

0.00-

il 7.966
o

©

&

T
0.00 10.00 11.0Cc

Retention Time Area % Area Height

1 5.607 800484 51.88 68206

2 7.966 742378 48.12 20102
0.00 5 ;T;
0.00 1.00 2.00 3.00 4.00 5.00 - 6.00 7.00 8.00 9.00

Retention Time Area % Area Height

1 5.617 1220150 96.45 103577
2 8.381 44878 3.55 1138

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(4-chlorophenyl)methyl)malonate 3le

ol (C23H29CIN,Og) White solid; 96% yield, 94% ee. [a]p? = -52.3 (c 1.63
in CH,CI,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =
80/20, flow rate = 1.0 mL/min, A = 254 nm, retention time: 5.77 min
(major), 11.68 min (minor). '"H NMR (400 MHz, CDCl;) § 7.23 — 7.11
(m, 4H), 4.64 (d, J = 11.6 Hz, 1H), 4.26 (d, J = 11.6 Hz, 1H), 3.74 —
3.55 (m, 7H), 3.45 (s, 3H), 2.89 — 2.70 (m, 4H), 1.18 (s, 9H). *C NMR (100 MHz, CDCl5) &
167.75, 167.37, 156.93, 149.98, 136.03, 135.21, 133.69, 129.81, 128.84, 66.92, 56.28, 52.79,
52.65, 51.91, 44.49, 31.41, 29.58. ESI-HRMS: calcd for CyHy****CIN,NaOs" ([M+Na™])
487.1606, found 487.1612, calcd for CyHy***°CIN,NaOs" ([M+Na']) 489.1577, found
489.1602.

MeO,C o
MeO,C N‘\/f N O
Bu
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0.06

0.04+

AU

0.02+

0.00-

?11184

0.00

T T T
10.00 11.00 12.00

T
13.00

T
14.00 15.0C

0.12
0.104
0.084
=
< 0.064
0.04

0.02

0.00

Retention Time Area % Area Height
1 5.819 828915 51.85 68793
2 11.184 769891 48.15 10411
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 - 8.00 9.00 10.00 11.00 12.00 13.00 14.00
Retention Time Area % Area Height
1 5.770 1524866 96.94 130021
2 11.683 48179 3.06 717

15.0C

dimethyl 2-((4-bromophenyl)(4-tert-butyl-5-morpholinooxazol-2-yl)methyl)malonate
3me

Br (C23H29BrN,Og) white solid; 93% yield, 94% ee. [a]p™ = —46.9 (¢ 1.76

in CH,Cl,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =

MeO,C 80/20, flow rate = 1.0 mL/min, A = 254 nm, retention time: 5.97 min

(major), 14.11 min (minor). *H NMR (400 MHz, CDCl;) § 7.43 (d, J =
8.4 Hz, 2H), 7.17 (d, J = 8.4 Hz, 2H), 4.70 (d, J = 11.6 Hz, 1H), 4.33
(d, J = 11.6 Hz, 1H), 3.78 — 3.56 (m, 7H), 3.52 (s, 3H), 2.94 — 2.80 (m, 4H), 1.25 (s, 9H). *°C
NMR (100 MHz, CDCls) § 167.74, 167.35, 156.86, 149.99, 136.02, 135.73, 131.80, 130.16,
121.88, 66.92, 56.21, 52.81, 52.68, 51.91, 44.54, 31.41, 29.58. ESI-HRMS: calcd for

0
Meo,C N/ N P
Bu

CasHae*'BrN,NaOs*  ([M+Na'])  530.1101, found  530.1102, caled for
CasH2®**%*BrN,NaOs" ([M+Na']) 533.1081, found 533.1086.
oo’ o
0.00 2.bO 4.60 6.60 8.60 1(;;(;?‘ 12,‘00 14.‘00 16.‘00 18.‘00 20,‘00
Retention Time Area % Area Height
1 6.172 1652794 49.61 129120
2 14.200 1678780 50.39 13579
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0.104

0.08]
- 0.06
<

0.04]

0.02+

0.00

‘—}» 14112

T
0.00 2.00

10.‘00
Sl

T
12.00

14.00

T T T
16.00 18.00 20.00

Retention Time Area % Area Height
1 5971 1329639 97.16 107527
2 14.112 38805 2.84 511

dimethyl
2-((4-tert-butyl-5-morpholinooxazol-2-yl) (4-(trifluoromethyl)phenyl)methyl)malonate
3ne
CFy (C24H2F3N,Og) White solid; 86% yield, 92% ee. [a]p™® = -53.2 (¢ 1.80
in CH,CI,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =
MeO,C o 80/20, flow rate = 1.0 mL/min, A = 254 nm, retention time: 4.76 min
MeO,C N/ N (major), 7.40 min (minor). *H NMR (400 MHz, CDCl3) & 7.49 (d, J =

B 8.2 Hz, 2H), 7.35 (d, J = 8.1 Hz, 2H), 4.73 (d, J = 11.7 Hz, 1H), 4.31
(d, J = 11.7 Hz, 1H), 3.75 — 3.55 (m, 7H), 3.4 (s, 3H), 2.91 — 2.69 (m, 4H), 1.18 (s, 9H). *C
NMR (100 MHz, CDCl;) & 167.63, 167.24, 156.57, 150.11, 140.72, 136.15, 130.01 (q, J =
32.3 Hz), 128.90, 125.50 (d, J = 3.8 Hz), 122.62, 66.90, 56.15, 52.85, 52.67, 51.90, 44.82,

31.43, 29.56. ESI-HRMS: calcd for CyH,0FsNoNaOs" ([M+Na']) 521.1870, found 521.1870.

0.10

0.08

0.06+

AU

0.04

0.02

0.00

T T
0.00 10.00 11.00

Retention Time Area % Area Height
1 4.764 1016723 51.44 96165
2 7.238 959801 48.56 22438
0.10+
0.08+
= 0.06
= 0.04+
0.02+ §
0.00 4L
0.00 1,(‘30 2 60 3. bO 4. 150 5. bD 6,(‘30 e 150 8. bD 9,(‘30 10‘00 11.0C
Sy
Retention Time Area % Area Height
1 4.755 1110748 95.89 106712
2 7.400 47573 411 1108

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(4-cyanophenyl)methyl)malonate 3oe

CN

(C24H29N306) white solid; 98% yield, 94% ee. [o]p™® = -48.2 (¢ 1.72 in

CH.CI;). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =

MeO,C o
N_/
‘Bu

MeO,C
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80/20, flow rate = 1.0 mL/min, A = 254 nm, retention time: 9.58 min (major), 12.73 min
(minor). *H NMR (400 MHz, CDCly) 8 7.54 (d, J = 8.2 Hz, 2H), 7.35 (d, J = 8.2 Hz, 2H),
4.72 (d, J = 11.7 Hz, 1H), 4.29 (d, J = 11.7 Hz, 1H), 3.64 (s, 7H), 3.45 (s, 3H), 2.92 — 2.68 (m,
4H), 1.18 (s, 9H). 3C NMR (100 MHz, CDCly) & 167.44, 167.12, 156.15, 150.24, 142.04,
136.28, 132.45, 129.35, 118.45, 111.87, 66.87, 55.94, 52.91, 52.75, 51.88, 44.96, 31.44, 29.55.
ESI-HRMS: calcd for C,sHgN3NaOg"™ ([M+Na']) 478.1949, found 478.1956.

0.12

0.104

0.084

AU

0.064

0.044

0.02

712171

0.00

: : : : : : : : : . : . .
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.0C
Sy

Retention Time Area % Area Height
1 9.473 2258384 50.40 127728
2 12.171 2222357 49.60 57142
Retention Time Area % Area Height
1 9.576 5169436 97.23 281156
2 12.731 147491 2.77 4093

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(4-nitrophenyl)methyl)malonate 3pe

NO; (C23H29N30g) white solid; 91% yield, 94% ee. [o]p™® = -51.5 (¢ 0.85 in
CH,CI,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =

MeO,C o 70/30, flow rate = 1.0 mL/min, A = 254 nm, retention time: 7.26 min
MeO,C N‘ﬁNuo (major), 12.42 min (minor). *"H NMR (400 MHz, CDCl;) § 8.10 (d, J =
‘Bu 8.7 Hz, 2H), 7.42 (d, J = 8.7 Hz, 2H), 4.79 (d, J = 11.6 Hz, 1H), 4.32 (d,

J = 11.6 Hz, 1H), 3.74 — 3.57 (m, 7H), 3.46 (s, 3H), 2.92 — 2.67 (m, 4H), 1.18 (s, 9H). °C
NMR (100 MHz, CDCly) § 167.41, 167.08, 156.04, 150.30, 147.53, 144.00, 136.35, 129.53,
123.87, 66.87, 55.94, 52.97, 52.82, 51.88, 44.71, 31.45, 29.55. ESI-HRMS: calcd for
CasH2sN3sNaOg* ([M+Na']) 498.1847, found 498.1858.

co
&
i 711335

O B e e S I B e e e A B B e LA B e —— AL E S
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 1500 16.00

Retention Time Area % Area Height
1 6.990 3354989 53.51 244785
2 11.335 2915005 46.49 56427
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AU

- 12.418

9.00

———
10.00

— T
11.00 12.00 13.00 14.00 15.00 16.00

Retention Time Area % Area Height
1 7.264 6697373 96.99 468745
2 12.418 207792 3.01 3867

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(p-tolyl)methyl)malonate 3qge

MeO,C o
MeO.C N f NP

Bu

(C24H2N,0) colorless oil; 83% yield, 94% ee. [a]p?° = -63.2 (¢ 1.29
in CH,CI,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =
80/20, flow rate = 1.0 mL/min, A = 254 nm, retention time: 6.84 min
(major), 17.80 min (minor). *H NMR (400 MHz, CDCl3) & 7.13 (dd, J
= 28.0, 8.0 Hz, 4H), 4.69 (d, J = 11.8 Hz, 1H), 4.34 (d, J = 11.8 Hz,

1H), 3.80 — 3.63 (m, 7H), 3.50 (s, 3H), 2.96 — 2.80 (M, 4H), 2.30 (s, 3H), 1.25 (s, 9H). °C
NMR (100 MHz, CDCl) § 168.04, 167.57, 157.53, 149.76, 137.35, 135.83, 133.63, 129.32,
128.23, 66.95, 56.58, 52.68, 52.52, 51.93, 44.82, 31.39, 29.61, 21.10. ESI-HRMS: calcd for
CuH3N,NaOg* ([M+Na*]) 467.2153, found 467.2154.

0.060

0.0504

0.0404

0.030]

AU

0.0209 §
0.0104 g
0.000 M
0.00 Z.bO 4.60 6.60 8.bD 10.‘00 12.‘00 14.‘00 16.‘00 18.‘00 20.‘00 22.‘00 ZAjOO
Capci
Retention Time Area % Area Height
1 6.837 825376 51.23 58131
2 16.416 785616 48.77 5647
g
10.‘00 12.‘00 14.‘00 16.‘00 1‘BjOO 20.‘00 22.‘00 24.0C
Capci
Retention Time Area % Area Height
1 6.835 1065583 97.15 75046
2 17.804 31293 2.85 323

dimethyl 2-(biphenyl-4-yl(4-tert-butyl-5-morpholinooxazol-2-yl)methyl)malonate 3re

Ph

MeO,C
S
MeO.C N \/f NP

Bu

(Ca9H34N,06) white solid; 98% yield, 91% ee. [a]p™® = -42.9 (¢ 3.14 in

CH,CIy). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =

90/10, flow rate = 1.0 mL/min, A = 254 nm, retention time: 10.82 min

(major), 13.34 min (minor). "H NMR (400 MHz, CDCls) § 7.55 (dd, J
25



=12.0, 7.9 Hz, 4H), 7.37 (qd, J = 15.1, 7.4 Hz, 5H), 4.79 (d, J = 11.8 Hz, 1H), 4.41 (d, J =
11.8 Hz, 1H), 3.71 (d, J = 5.9 Hz, 7H), 3.51 (s, 3H), 3.01 — 2.77 (m, 4H), 1.32 — 1.22 (m, 9H).
BC NMR (100 MHz, CDCly) 6 167.97, 167.57, 157.32, 149.91, 140.49, 140.45, 135.96,
135.70, 128.85, 128.80, 127.42, 127.29, 126.99, 66.96, 56.50, 52.76, 52.61, 51.96, 44.87,
31.44, 29.65. ESI-HRMS: calcd for CygH3sN,06" ([M+H']) 507.2490, found 507.2488.

0.204
0.154
=3
< 0.104

0.057

?13107

0.00
T T T T T T T T T

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

Syd

T T T T T T T T T
10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00

Retention Time Area % Area Height
1 10.793 4953554 50.70 221225
2 13.107 4816702 49.30 81698
0.304
?( 0.204
0.104 %
0.00 ’_L
0.00 1.00 2.60 3.00 4.60 5.00 6.00 7.60 8.60 9.60 10.‘00 ll.‘OO 12.‘00 13.‘00 14.‘00 15.‘00 16.‘00 17.‘00 18.0C
srkh
Retention Time Area % Area Height
1 10.819 10583335 95.50 460729
2 13.343 498390 4.50 8402

dimethyl

2-((4-tert-butyl-5-morpholinooxazol-2-yl)(4-methoxyphenyl)methyl)malonate

3se

N (C24H3,N,0-) colorless oil; 87% vyield, 96% ee. [a]p®® = -64.7 (c 0.73
in CH,Cl,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =
80/20, flow rate = 1.0 mL/min, A = 254 nm, retention time: 8.03 min
\ ‘j NCO (major), 18.26 min (minor). *H NMR (400 MHz, CDCl;) & 7.23 — 7.11
. (m, 2H), 6.89 — 6.65 (m, 2H), 4.68 (d, J = 11.6 Hz, 1H), 4.32 (d, J =
11.6 Hz, 1H), 3.77 (s, 3H), 3.76 — 3.62 (m, 7H), 3.51 (s, 3H), 3.03 -
2.70 (m, 4H), 1.25 (s, 9H). **C NMR (100 MHz, CDClI;) & 168.03, 167.63, 159.02, 157.62,
149.75, 135.84, 129.48, 128.70, 113.97, 66.96, 56.66, 55.17, 52.67, 52.54, 51.93, 44.43, 31.39,

29.61. ESI-HRMS: calcd for Cy4H3,N,NaO;" ([M+Na']) 483.2102, found 483.2106.

MeO,C.

MeO,C

0.020+

2
0.010]

18.821

0.000-
—— T T
0.00 2.00 4.00 6.00 8.00

— 7
12.00 14.00 16.00 18.00 20.00 22.00 24.0C

S35h

—
10.00

Retention Time Area % Area Height
1 8.105 386632 49.10 24013
2 18.821 400801 50.90 3322
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—
14.00

—
16.00

T
18.00

Retention Time Area % Area Height
1 8.028 1210793 98.14 74854
2 18.264 22939 1.86 410

—1-18.264

—
20,00 22,00 24.00

dimethyl  2-((4-tert-butyl-5-morpholinooxazol-2-yl)(4-phenoxyphenyl)methyl)malonate
3te

OPh (C29H34N,0-) colorless oil; 64% vyield, 92% ee. [a]p?° = -50.3 (c 0.66

in CH,CI,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =

MeO,C 80/20, flow rate = 1.0 mL/min, A = 254 nm, retention time: 6.77 min

MeO,C  N_/ NCO (major), 9.90 min (minor). *"H NMR (400 MHz, CDCls) & 7.37 — 7.28

(m, 2H), 7.23 (d, J = 8.6 Hz, 2H), 7.17 — 7.06 (m, 1H), 7.04 — 6.87 (m,
4H), 4.72 (d, J = 11.6 Hz, 1H), 4.34 (d, J = 11.6 Hz, 1H), 3.79 — 3.64 (m, 7H), 3.53 (s, 3H),
2.98 — 2.79 (m, 4H), 1.25 (s, 9H). *°C NMR (100 MHz, CDCl,) & 167.93, 167.57, 157.37,
156.97, 156.73, 149.86, 135.93, 131.24, 129.78, 129.77, 123.57, 119.21, 118.56, 66.96, 56.64,
52.72, 52.58, 51.94, 44.50, 31.42, 29.61. ESI-HRMS: calcd for CyoHssN,O;% ([M+H'])

‘Bu

523.2439, found 523.2440.

0.04+

AU

0.02+

>9893

0.00

T
0.00 1.00

d bO
Syl

T
6.00

T
8.00 9.00

T
10.00

T T T
11.00 12.00 13.00 14.0C

Retention Time Area % Area Height
1 6.880 703109 49.14 53438
2 9.893 727679 50.86 15630
0.15+
2 0.10+
0.05 §
0.00 - ;T;
0.00 1.00 2.00 3.00 2.00 5.00 6.00 7.00 8.00 9.00 1000 = 1100 12000 1300  1a.0c
Sk
Retention Time Area % Area Height
1 6.767 2624169 96.21 188894
2 9.903 103425 3.79 2344
dimethyl

2-((4-(benzyloxy)phenyl)(4-tert-butyl-5-morpholinooxazol-2-yl)methyl)malonate 3ue

OBn

MeO,C o
MeO,C N‘\/f N
Bu

27

(C30H3sN,0-) colorless oil; 64% vyield, 92% ee. [a]p? = -49.7 (c 0.66



in CH,Cl,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol = 80/20, flow rate = 1.0
mL/min, A = 254 nm, retention time: 9.38 min (major), 10.91 min (minor). '"H NMR (400
MHz, CDCls) 6 7.53 — 7.28 (m, 5H), 7.24 — 7.11 (m, 2H), 6.99 — 6.78 (m, 2H), 5.02 (s, 2H),
4.68 (d, J =11.6 Hz, 1H), 4.32 (d, J = 11.6 Hz, 1H), 3.82 — 3.59 (m, 7H), 3.49 (s, 3H), 2.99 -
2.73 (m, 4H), 1.25 (s, 9H). *C NMR (100 MHz, CDCl;) & 168.02, 167.64, 158.28, 157.59,
149.77, 136.87, 135.86, 129.53, 128.99, 128.59, 128.02, 127.53, 114.91, 69.98, 66.97, 56.67,
52.67, 52.53, 51.94, 44.46, 31.41, 29.62. ESI-HRMS: calcd for CsH3sN;NaO;" ([M+Na™])
559.2415, found 559.2421.

0.0154

- 0.010-

0.005

0.000
T T T T T T T T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.0C

Retention Time Area % Area Height
1 9.192 323290 46.31 17913
2 10.399 374805 53.69 10934
Retention Time Area % Area Height
1 9.382 1292128 | 96.05 | 69373
2 10.913 53139 3.95 1503
dimethyl
2-((4-(tert-butyl)-5-morpholinooxazol-2-yl)(3,4-dichlorophenyl)methyl)malonate 3ve
el (C23H2Cl,N,06) colorless oil; 90% vyield, 92% ee. [o]p™ = -42.1 (c
¢ 0.86 in CH),CIl). HPLC DAICEL CHIRALCEL ID,
MeO,C o n-hexane/2-propanol = 70/30, flow rate = 1.0 mL/min, A = 254 nm,
MeO,C N‘%Nuo retention time: 5.03 min (major), 24.56 min (minor). ‘H NMR (400
Bu MHz, CDCl;) & 7.32 (dd, J = 10.5, 5.2 Hz, 2H), 7.07 (dd, J = 8.3, 2.1

Hz, 1H), 4.62 (d, J = 11.7 Hz, 1H), 4.24 (d, J = 11.7 Hz, 1H), 3.71 — 3.58 (m, 7H), 3.49 (s,
3H), 2.87 — 2.75 (m, 4H), 1.18 (s, 9H). *C NMR (100 MHz, CDCl;) § 166.50, 166.15, 155.38,
149.12, 135.91, 135.18, 131.65, 131.03, 129.59, 129.49, 126.85, 65.90, 55.11, 51.82, 51.75,
50.90, 43.16, 30.42, 28.55. ESI-HRMS: calcd for CyHa****°CI,N,NaOs" ([M+Na'])
521.1217, found 521.1229, calcd for CysHys™**CI*****CIN,NaOs" ([M+Na']) 523.1187,
found 523.1215.
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0.207

0.157

AU

0.10

0.057

YZZQIM

0.00

T
0.00 2.00

T T T T T T T T T T T T T T T
6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00
reh

T
36.00

0.30

0.201

AU

0.10

0.00

Retention Time Area % Area Height
1 5.109 3105170 51.98 232898
2 22.934 2868680 48.02 10306

0.00 2.00

dimethyl
3we

©

MeO,C. o
MeO,C N‘ Y

Bu

- T
6.00

T T T T T T T i T
8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Syh

Retention Time Area % Area Height
1 5.031 4088713 95.97 319822
2 24.558 171791 4.03 767

T T T T T T
26.00 28.00 30.00 32.00 34.00 36.00

2-((4-tert-butyl-5-morpholinooxazol-2-yl)(naphthalen-2-yl)methyl)malonate

(C27H3,N,06) colorless oil; 81% vyield, 90% ee. [a]p®® = -51.1 (c 0.74
in CH,Cl,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol =
70/30, flow rate = 1.0 mL/min, A = 254 nm, retention time: 6.20 min
(major), 22.16 min (minor). *"H NMR (400 MHz, CDCl3) & 7.79 (dd, J =
13.2, 8.4 Hz, 4H), 7.51 — 7.36 (m, 3H), 4.91 (d, J = 11.8 Hz, 1H), 4.50
(d, J =11.8 Hz, 1H), 3.77 — 3.62 (m, 7H), 3.42 (s, 3H), 2.86 (t, J = 4.6

Hz, 4H), 1.27 (s, 9H). **C NMR (100 MHz, CDCl;) & 168.01, 167.54, 157.38, 149.91, 135.98,
134.12, 133.30, 132.79, 128.40, 128.00, 127.73, 127.64, 126.22, 126.15, 125.91, 66.94, 56.38,
52.76, 52.57, 51.93, 45.31, 31.44, 29.63. ESI-HRMS: calcd for Cy;H3,N,NaOs" ([M+Na'])
503.2153, found 503.2159.

0.30

0.20
2
<

0.

)
0.104 g
e
2.&)0 ‘ 6.2)0 Y 8‘00 Y 10‘00 Y 12‘00 o 14‘00 o 16,‘00 T 18,‘00 o 20.‘00 T 22.‘00 o ‘24‘00 o ‘26‘00 s ‘28‘00 o ‘3000
Minutes
Retention Time Area % Area Height
6.353 4396656 50.12 311744
20.158 4375672 49.88 21136
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1.00

0.80

0.60

AU

0.404

0.20

r22.157

0.00 t
0.00 2.00 4.00 6.00 8.00 1000 12/00 1400 16.00 18700 20'00 22/00 24’00 26.00 2800 30.0C
Srid

Retention Time Area % Area Height

iy

6.204 14637108 95.07 981153

N

22.157 758692 4.93 3912

dimethyl 2-((4-(tert-butyl)-5-morpholinooxazol-2-yl)(thiophen-2-yl)methyl)malonate 3xe
= (C21H25N,06S) white solid; 28% yield, 85% ee. [a]p®° = -46.3 (c
NS 0.24 in CH)CI,). HPLC DAICEL CHIRALCEL ID,
| O ,—\ n-hexane/2-propanol = 90/10, flow rate = 1.0 mL/min, A = 254
MeO,C N\/giN\_/o nm, retention time: 9.27 min (major), 11.40 min (minor). H
Bu NMR (400 MHz, CDCl3) 6 7.17 — 7.08 (m, 1H), 6.91 — 6.79 (m,
2H), 5.00 (d, J = 11.5 Hz, 1H), 4.27 (d, J = 11.5 Hz, 1H), 3.70 — 3.63 (m, 4H), 3.61 (s, 3H),
3.54 (s, 3H), 2.89 — 2.80 (m, 4H), 1.18 (s, 9H). *C NMR (100 MHz, CDCls) & 166.43, 166.29,
155.59, 148.92, 138.09, 135.10, 125.73, 125.61, 124.53, 65.92, 56.21, 51.73, 50.93, 39.43,

30.41, 28.57. ESI-HRMS: calcd for C,;H,sN,NaOgS™ ([M+Na']) 459.1560, found 459.1567.

MeOQC

AU
S ® 2

L L e e e B B L Bt e B B B B By s B
1.00 2.00 3.00 4,00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00

Retention Time Area % Area Height
1 9.456 2154165 46.98 117632
2] 11.563 2430721 53.02 62797
01
0.104
2 0.05 -
0.00 1.0 2.00 3.00 2.0 5.00 6.00 7.50 s;‘z? 900 100 1100  12/00 13100 14000 1500  16.0C
Retention Time Area % Area Height
1 9.266 2961315 92.51 154244
2 11.404 239916 7.49 7026

dimethyl 2-((4-tert-butyl-5-morpholinooxazol-2-yl)(furan-3-yl)methyl)malonate 3ye

0 (C1HN,0-) yellow oil; 76% yield, 89% ee. [a]p® = -32.6 (C
Z 082 in CH)I). HPLC DAICEL CHIRALCEL IE,
MeO,C o n-hexane/2-propanol = 80/20, flow rate = 1.0 mL/min, A = 254 nm,

MeO,C N'%"‘\_/O retention time: 6.10 min (minor), 6.97 min (major). *H NMR (400
Bu 30



MHz, CDCly) & 7.33 (dd, J = 6.0, 4.4 Hz, 2H), 6.33 (d, J = 0.9 Hz, 1H), 4.73 (d, J = 11.2 Hz,
1H), 4.21 (d, J = 11.2 Hz, 1H), 3.79 — 3.71 (m, 4H), 3.66 (d, J = 12.9 Hz, 6H), 2.99 — 2.82 (m,
4H), 1.25 (s, 9H). *C NMR (100 MHz, CDCls) § 167.66, 167.62, 156.88, 149.76, 143.05,
140.55, 136.02, 121.07, 110.05, 66.96, 56.02, 52.72, 52.68, 51.95, 36.26, 31.40, 29.60.
ESI-HRMS: calcd for C,1H2sN,NaO;" ([M+Na']) 443.1789, found 443.1792.

010/
S
(=)
2 o005 IS
0
e o e T e e S
0 600 65 700 750 800 850

0.50 100 150 200 250 3.00 350 400 450 5.00 5.5
Minutes

N U B
9.00 950 10.0

Retention Time Area % Area Height
1 6.168 1055615 52.19 101998
2 7.053 967161 47.81 84285
o
5 0.05+ ©
< o
S
[}
0.00- A\
‘ 0‘50 1&)0 H ‘1‘50 2‘00 2‘50 3‘00‘ H 3‘50 4(‘)0 H ‘AY‘SO‘ H ‘5(‘)0‘ ‘ ‘5‘50‘ ‘ ‘6.&)0‘ H ‘6%0 7.00 750 ‘8‘00‘ H 8‘50 9(‘)0 9.50 ‘IOOC
Minutes
Retention Time Area % Area Height
1 6.101 59860 5.44 5771
2 6.974 1040520 94.56 88732

dimethyl 2-((4-(tert-butyl)-5-morpholinooxazol-2-yl)(cyclohexyl)methyl)malonate 3ze

MeO,C

Bu

0
Meo,C N/ NP

(C3H3sN,Og) colorless oil; 81% yield, 86% ee. [a]p® = -13.8 (c
0.81 in CH)CI). HPLC DAICEL CHIRALCEL ID,
n-hexane/2-propanol = 90/10, flow rate = 1.0 mL/min, A = 254 nm,
retention time: 5.78 min (major), 8.30 min (minor). *H NMR (400
MHz, CDCly) § 4.09 (d, J = 11.3 Hz, 1H), 3.83 — 3.71 (m, TH),

3.60 (s, 3H), 3.49 (dd, J = 11.3, 4.1 Hz, 1H), 3.01 — 2.89 (m, 4H), 1.95 — 1.44 (m, 7H), 1.24 (s,
9H), 1.17 — 0.91 (m, 3H), 0.80 — 0.58 (m, 1H). *C NMR (100 MHz, CDCls) 5 168.64, 168.43,

157.68, 149.18, 135.54, 66.98, 52.73, 52.49, 52.01, 44.72, 39.65, 31.88, 31.31, 29.61, 28.26,
26.61, 26.32, 26.23. ESI-HRMS: calcd for CHusN,NaOs" ([M+Na']) 459.2466, found

459.2466.

0.149
0.12
0.104
0.089

AU

0.06
0.04
0.02
0.00

T
0.00 1.00

T T
11.00 12.00 13.0C

Retention Time Area % Area Height
1 5.979 2347979 49.78 144672
2 8.028 2368492 50.22 49684
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Retention Time Area % Area Height
1 5.777 1038477 93.14 68203
2 8.297 76541 6.86 2231

T T
11.00 12.00 13.0C

dimethyl 2-(1-(4-(tert-butyl)-5-morpholinooxazol-2-yl)ethyl)malonate 4ae

HN 0, H 0 20 - _
MeO,C (C1gH28N,0O6) colorless oil; 83% vyield, 72% ee. [a]p 6.0

I O /—\_ (c 130 in CH)Cl,). HPLC DAICEL CHIRALCEL ID,
MeO,C N/ NP n-hexane/2-propanol = 90/10, flow rate = 1.0 mL/min, A =
By 254 nm, retention time: 6.65 min (major), 7.67 min (minor).

IH NMR (400 MHz, CDCl) & 3.77 (d, J = 9.6 Hz, 1H), 3.73 — 3.65 (m, 7H), 3.61 (s, 3H),
3.59 — 3.50 (m, 1H), 2.93 — 2.82 (M, 4H), 1.27 (d, J = 7.0 Hz, 3H), 1.18 (s, 9H). *C NMR
(100 MHz, CDCly) & 168.28, 168.25, 159.11, 149.42, 135.83, 66.99, 55.46, 52.58, 52.57,
52.53, 51.95, 34.09, 31.33, 29.61, 16.19. ESI-HRMS: calcd for CigHsN,NaOs* ([M+Na'])
391.1840, found 391.1841.
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e e
10.00 11.0C

Retention Time Area % Area Height
1 6.832 1252643 50.10 104686
2 7.591 1247539 49.90 68615
0.12
0.104
0.08+
<D( 0.06- )
0.04 §
0.02
0.00 A
0.00 1,60 2.60 3.60 4.60 5.60 6.60 7.60 8.60 9.60 10.‘00 11.0C
Pzl
Retention Time Area % Area Height
1 6.653 1854717 86.26 127727
2 7.665 295467 13.74 17896

dimethyl 2-((4-benzyl-5-morpholinooxazol-2-yl)(phenyl)methyl)malonate 3aa

(Ca6H2N,06) yellow oil; 85% yield, 86% ee. [o]p™® = -54.4 (c

1.00 in CH)Cl). HPLC DAICEL CHIRALCEL IA,

n-hexane/2-propanol = 85/15, flow rate = 1.0 mL/min, A = 254 nm,

retention time: 6.20 min (minor), 6.78 min (major). *"H NMR (400
32
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MHz, CDCl) § 7.24 — 7.15 (m, 7H), 7.14 — 7.04 (m, 3H), 4.67 (d, J = 11.9 Hz, 1H), 4.32 (d, J
= 11.9 Hz, 1H), 3.71 (s, 2H), 3.59 (dd, J = 5.2, 4.2 Hz, 4H), 3.52 (s, 3H), 3.39 (s, 3H), 2.82
(dd, J = 5.2, 4.3 Hz, 4H). ®C NMR (100 MHz, CDCly) & 167.91, 167.48, 157.74, 152.20,
139.62, 136.37, 128.70, 128.40, 128.38, 128.29, 127.85, 126.06, 124.37, 66.83, 56.19, 52.73,
52.53, 50.99, 45.03, 31.58. ESI-HRMS: calcd for CysH,sN,NaOg™ ([M+Na']) 487.1840, found

487.1847.
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Retention Time Area % Area Height
1 6.169 2786715 48.20 263673
2 6.758 2995297 51.80 266757
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0.40
2 0.304
0.104 §
0.00 /+\
0.00 1.60 " 2.00 3.60 4.(‘)0 T S.bO T T G.bO T " 7.60 8.60 9.60 " ‘l0.0C
S
Retention Time Area % Area Height
1 6.203 463594 6.75 45526
2 6.779 6404518 93.25 572680

dimethyl 2-((5-morpholino-4-phenyloxazol-2-yl)(phenyl)methyl)malonate 3ab

E (CasH6N,06) white solid; 97% yield, 86% ee. [a]p® = -127.7 (c
MeO,C o
/~\
N|\/27N o)
Ph

n-hexane/2-propanol = 80/20, flow rate = 1.0 mL/min, A = 254 nm,
retention time: 9.06 min (minor), 12.13 min (major). ‘H NMR
(400 MHz, CDCl3) 4 7.84 (dd, J = 8.2, 1.0 Hz, 2H), 7.35 - 7.11 (m,
8H), 4.73 (d, J = 11.8 Hz, 1H), 4.41 (d, J = 11.8 Hz, 1H), 3.71 (t, J = 4.7 Hz, 4H), 3.65 (s, 3H),
3.40 (s, 3H), 3.02 — 2.89 (m, 4H). *C NMR (100 MHz, CDCls) § 168.00, 167.51, 157.62,
151.10, 136.27, 131.96, 128.72, 128.45, 128.39, 127.93, 126.88, 125.91, 123.94, 66.89, 56.28,
52.90, 52.89, 52.56, 50.34, 44.97. ESI-HRMS: calcd for CysHsN,NaOg* ([M+Na']) 473.1683,
found 473.1688.

0.83 in CH),Cl,). HPLC DAICEL CHIRALCEL ID,
MeO,C \/
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Sy
Retention Time Area % Area Height
1 9.061 1146884 6.68 52660
2 12.127 16023868 93.32 524207

dimethyl 2-((4-methyl-5-morpholinooxazol-2-yl)(phenyl)methyl)malonate 3ac
(Ca0H24N,0¢) colorless oil; 60% yield, 86% ee. [a]p™ = -73.9 (c

056 in CH)CIl). HPLC DAICEL CHIRALCEL IC,
MeO,C o ,— N-hexane/2-propanol = 70/30, flow rate = 1.0 mL/min, 1 = 254
MeO,C nm, retention time: 9.51 min (minor), 14.12 min (major). 'H

NI\%—N\_/o

NMR (400 MHz, CDCly) § 7.34 — 7.21 (m, 5H), 4.72 (d, J = 11.9
Hz, 1H), 4.40 (d, J = 11.9 Hz, 1H), 3.79 — 3.64 (m, 7H), 3.46 (s, 3H), 3.00 — 2.89 (m, 4H),
2.05 (s, 3H). ®°C NMR (100 MHz, CDCly) & 167.94, 167.50, 157.13, 151.43, 136.46, 128.67,
128.34,127.81, 121.23, 66.89, 55.95, 52.84, 52.52, 50.86, 44.93, 11.17. ESI-HRMS: calcd for

Cz0H24N;NaOg" ([M+Na']) 411.1527, found 411.1529.
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Retention Time Area % Area Height
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Syt
Retention Time Area % Area Height
1 9.505 321493 6.84 19168
2 14.118 4375924 93.16 170055

dimethyl 2-((4-isopropyl-5-morpholinooxazol-2-yl)(phenyl)methyl)malonate 3ad

MeOZC

O \
MeO.C N f N DO

iPr

(CH2N,06) yellow oil; 99% yield, 89% ee. [a]p?
CH,CL,).

0.88 in

HPLC DAICEL CHIRALCEL
n-hexane/2-propanol = 80/20, flow rate = 1.0 mL/min, A = 254 nm,
34
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retention time: 7.18 min (major), 10.88 min (minor). *H NMR (400 MHz, CDCl3) & 7.32 —
7.22 (m, 5H), 4.73 (d, J = 11.8 Hz, 1H), 4.38 (d, J = 11.8 Hz, 1H), 3.78 — 3.65 (m, 7H), 3.47
(s, 3H), 2.96 — 2.88 (m, 4H), 2.82 (dt, J = 13.8, 6.9 Hz, 1H), 1.17 (dd, J = 9.3, 6.9 Hz, 6H).
B3C NMR (100 MHz, CDCls) & 167.94, 167.51, 157.50, 150.11, 136.64, 132.18, 128.62,
128.39, 127.73, 66.94, 56.37, 52.71, 52.49, 51.53, 45.19, 25.32, 22.00, 21.75. ESI-HRMS:
calcd for Cp,H,sN,NaOg™ ([M+Na']) 439.1840, found 439.1840.

Retention Time Area % Area | Height
1 7.484 1047484 51.73 73126
2 11.227 977237 48.27 19938
0.20+
2
0.10+ g
E
0.00 ,_§‘ -
0.00 1.60 2.60 3.60 4.b0 5.60 6.60 7.60 8.60 9.(‘)0 10.‘00 ll.‘OO 12.‘00 13.‘00
Ponii
Retention Time Area % Area Height
1 7.181 4007767 94.52 270763
2 10.884 232570 5.48 5487

dimethyl 2-((4-benzyl-5-(piperidin-1-yl)oxazol-2-yl)(phenyl)methyl)malonate 3af

(C27H30N,05) yellow oil; 86% yield, 86% ee. [a]p® = -77.9 (c 0.89
in CH,CI,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol
= 90/10, flow rate = 1.0 mL/min, A = 254 nm, retention time: 9.89
min (major), 10.93 min (minor). *"H NMR (400 MHz, CDCls) &
7.33 - 7.12 (m, 10H), 4.73 (d, J = 12.0 Hz, 1H), 4.39 (d, J = 12.0
Hz, 1H), 3.77 (d, J = 1.5 Hz, 2H), 3.57 (s, 3H), 3.45 (s, 3H), 2.95 —
2.79 (m, 4H), 1.64 — 1.33 (m, 6H). *C NMR (100 MHz, CDCls) & 167.90, 167.58, 157.07,
153.70, 140.01, 136.61, 128.64, 128.43, 128.40, 128.20, 127.73, 125.88, 123.10, 56.27, 52.68,
52.49, 52.06, 45.09, 31.61, 25.86, 23.84. ESI-HRMS: calcd for Cy;H5N;NaOs™ ([M+Na'))
485.2047, found 485.2050.
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|2| 10.814 l 1217631 | 51.03 | 52190 |
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Mnutes

Retention Time Area % Area Height
1 9.892 6873579 93.13 316215
2 10.927 507218 6.87 19211

dimethyl 2-((4-(tert-butyl)-5-(piperidin-1-yl)oxazol-2-yl)(phenyl)methyl)malonate 3ag
(C24H3N,05) colorless oil; 91% yield, 91% ee. [0]p®° = -58.4 (c
0.75 in CH.CIl,). HPLC DAICEL CHIRALCEL ID,
o n-hexane/2-propanol = 90/10, flow rate = 1.0 mL/min, A = 254 nm,
MeO,C N' 7 N/\:> retention time: 4.91 min (major), 6.13 min (minor). "H NMR (400
Bu MHz, CDCl3) 6 7.23 — 7.14 (m, 5H), 4.64 (d, J = 11.8 Hz, 1H), 4.28
(d, J=11.8 Hz, 1H), 3.61 (s, 3H), 3.40 (s, 3H), 2.73 (t, J = 5.3 Hz, 4H), 1.56 — 1.36 (m, 6H),
1.17 (s, 9H). **C NMR (100 MHz, CDCl5) & 166.96, 166.64, 155.75, 150.45, 135.94, 133.79,
127.52, 127.42, 126.58, 55.64, 51.87, 51.65, 51.43, 44.28, 30.30, 28.56, 24.90, 22.84.

ESI-HRMS: calcd for C,,H3,N,NaOs™ ([M+Na']) 451.2203, found 451.2204.
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Retention Time Area % Area Height
1 4.963 4609347 48.56 371402
2 5.864 4883484 51.44 204594
0.124
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<D( 0.067
0.04+ o
0.02+ 3
0.00- e
0.00 0.1‘)0 1.60 1.1‘)0 2.60 2.1‘)0 3.60 3.1‘:0 4.‘00 4.1‘)0 5.60 5.1‘)0 6.60 G.lr,o 7.60 7.1‘)0 B.bO 8.1‘:0 9.0C
Sy
Retention Time Area % Area Height
1 4.905 1701597 95.64 121817
2 6.125 77639 4.36 3878

dimethyl 2-((4-(tert-butyl)-5-(pyrrolidin-1-yl)oxazol-2-yl)(phenyl)methyl)malonate 3ah
(C23H30N,05) yellow oil; 80% vyield, 91% ee. [a]p® = -70.2 (c 0.75
in CH,Cl,). HPLC DAICEL CHIRALCEL ID, n-hexane/2-propanol
Me0,C o = 90/10, flow rate = 1.0 mL/min, A = 254 nm, retention time: 5.08
MeO,C N/ N(:'

36
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min (major), 7.56 min (minor). *H NMR (400 MHz, CDCl3) § 7.25 — 7.13 (m, 5H), 4.64 (d, J
=11.8 Hz, 1H), 4.30 (d, J = 11.8 Hz, 1H), 3.62 (s, 3H), 3.40 (s, 3H), 3.00 — 2.83 (m, 4H), 1.82
—1.71 (m, 4H), 1.16 (s, 9H). **C NMR (100 MHz, CDCls) & 168.04, 167.67, 156.71, 148.51,
136.99, 136.46, 128.54, 128.45, 127.60, 56.61, 52.67, 52.44, 45.31, 31.31, 29.51, 25.37.

ESI-HRMS: calcd for C,3H3oN,NaOs" ([M+Na']) 437.2047, found 437.2048.
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Retention Time Area % Area Height
1 5.071 6838875 49.10 531646
2 6.766 7090215 50.90 178577
T
0.00 0.1‘:0 1.60 1.1‘:0 2.60 2.1‘:0 3.60 3.1‘-’»0 4.60 4.1‘:0 5.60 5.1‘:0 6.60 6.1‘:0 7.60 7.1‘:0 8.60 8.1‘-’»0
Eopii
Retention Time Area % Area Height
1 5.082 5160759 95.47 380707
2 7.558 245092 4.53 7987

dimethyl 2-((5-morpholinooxazol-2-yl)(phenyl)methyl)malonate 3ai

MeOZC

MeOZC

0
val,

(C19H22N205) colorless 0||, 62% y|9|d, 87% ee. [(‘L]DZO

-46.3 (c 0.46 in CH,Cl,). HPLC DAICEL CHIRALCEL IE,
n-hexane/2-propanol = 80/20, flow rate = 1.0 mL/min, A =

254 nm, retention time: 11.77 min (major), 15.03 min
(minor). "H NMR (400 MHz, CDCls) & 7.34 — 7.22 (m, 5H),

5.95 (s, 1H), 4.75 (d, J = 11.9 Hz, 1H), 4.38 (d, J = 11.9 Hz, 1H), 3.80 — 3.68 (m, 7H), 3.46 (s,
3H), 3.08 — 2.91 (m, 4H). *C NMR (100 MHz, CDCls) & 167.95, 167.46, 157.33, 155.76,
136.40, 128.72, 128.32, 127.88, 102.86, 65.93, 56.06, 52.95, 52.55, 48.22, 44.61. ESI-HRMS:
calcd for CigH,,N,NaOg" ([M+Na']) 397.1370, found 397.1375.
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Retention Time Area % Area Height
1 11.766 5316102 93.44 251654
2 15.026 373190 6.56 9809

2-((4-(tert-butyl)-5-morpholinooxazol-2-yl)(phenyl)methyl)propane-1,3-diol 5
(C21H30N,04) yellow oil; 90% yield, 95% ee. HPLC DAICEL

HO OH
o N\ CHIRALCEL IC, n-hexane/2-propanol = 70/30, flow rate =
\ N O 1.0 mL/min, A = 210 nm, retention time: 6.25 min (major),
N 7 —/ 7.45 min (minor). *H NMR (400 MHz, CDCl;) § 7.31 — 7.22

tBu (m, 2H), 7.21 — 7.15 (m, 3H), 4.87 (s, 1H), 4.32 (d, J = 7.6
Hz, 1H), 3.85 (d, J = 12.1 Hz, 1H), 3.71 — 3.41 (m, 8H), 2.87 — 2.74 (m, 4H), 2.33 — 2.22 (m,
1H), 1.22 (s, 9H). *C NMR (100 MHz, CDCly) & 159.67, 150.02, 138.31, 135.29, 128.68,
128.46, 127.22, 66.91, 62.23, 61.48, 56.59, 51.89, 46.86, 45.08, 31.33, 29.66. ESI-HRMS:
calcd for CyH5N,NaO," ([M+Na']) 397.2098, found 397.2096.
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1 6.247 27600153 97.43 1806916
2 7.446 727763 2.57 30209
dimethyl

2-(2-((3,3-dimethyl-1-morpholino-1-oxobutan-2-yl)amino)-2-oxo-1-phenylethyl)malonate
6

MeO,C.__CO,Me o (CxsH3N,O7) white solid; 99% vyield, 1.8:1 d.r., 99% ee.
\H]\ (major), 97% ee. (minor); HPLC DAICEL CHIRALCEL IB,
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n-hexane/2-propanol = 90/10, flow rate = 1.0 mL/min, A = 210 nm, retention time: t; = 6.89
min, t, = 8.17 min, t; = 10.19, t, = 11.82. 'H NMR (400 MHz, THF) & 7.62 (d, J = 9.7 Hz, 1H),
7.18 — 6.98 (m, 5H), 4.19 (dt, J = 25.2, 10.3 Hz, 3H), 3.54 (s, 3H), 3.50 — 3.41 (m, 4H), 3.22 (s, 5H),
3.14 - 2.98 (m, 2H), 0.89 (s, 9H). *C NMR (100 MHz, THF) & 170.40, 168.94, 167.96, 167.59, 136.92,
128.31, 128.02, 127.28, 55.04, 53.89, 51.70, 51.25, 46.40, 41.85, 35.40, 26.04. ESI-HRMS: calcd for
Ca3H3N,NaO;" ([M+Na']) 471.2102, found 471.2105.
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4 11.857 2947336 18.20 80410
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Retention Time Area % Area Height
1 6.890 43420 0.16 5132
2 8.170 16433517 62.13 789711
3 10.186 132198 0.50 5423
4 11.818 9840801 37.21 301073

dimethyl 2-(2-oxo-1-phenyl-2-pivalamidoethyl)malonate 7

MeO,C.__CO,Me (C1gH23NOg) colorless oil; 51% vyield, 98% ee. HPLC DAICEL
H g, CHIRALCEL IE, n-hexane/2-propanol = 70/30, flow rate = 1.0

mL/min, A = 210 nm, retention time: 7.48 min (minor), 12.27 min
(major). *H NMR (400 MHz, CDCl5) & 8.32 (s, 1H), 7.39 — 7.21 (m,
5H), 5.41 (d, J = 11.7 Hz, 1H), 4.32 (d, J = 11.7 Hz, 1H), 3.74 (s, 3H), 3.45 (s, 3H), 1.15 (s,
9H). *C NMR (100 MHz, CDCls) & 176.29, 174.04, 168.47, 167.57, 133.86, 129.16, 128.65,
128.17, 55.59, 52.91, 52.46, 50.63, 40.18, 26.77. ESI-HRMS: calcd for CigHx;KNOg
([M+K™]) 388.1157, found 388.1163.
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Retention Time Area % Area Height
1 7.624 6345924 51.11 485427
2 12.766 6069786 48.89 230987
0.60
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Retention Time Area % Area Height
1 7.481 154136 0.99 13318
2 12.271 15387661 99.01 612158

methyl (R)-4-oxo-3-phenyl-4-pivalamidobutanoate 8
CO,Me (CH2NO,) yellow solid; 47% vyield, 0% ee. HPLC DAICEL
H CHIRALCEL 1B, n-hexane/2-propanol = 80/20, flow rate = 1.0
mL/min, A = 210 nm, retention time: 6.26 min (minor), 7.22 min
(major). *H NMR (400 MHz, CDCls) & 8.22 (s, 1H), 7.37 — 7.23 (m,
5H), 5.11 (dd, J = 10.4, 4.8 Hz, 1H), 3.66 (s, 3H), 3.29 (dd, J =17.2, 10.4 Hz, 1H), 2.63 (dd, J
= 17.2, 4.8 Hz, 1H), 1.13 (s, 9H). *C NMR (100 MHz, CDCl3) & 176.29, 174.96, 172.20,
137.24, 128.83, 128.40, 127.67, 51.85, 47.43, 40.17, 38.09, 26.82. ESI-HRMS: calcd for

o O

Ci6H,:NNaO," ([M+Na']) 314.1363, found 314.1373.
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Retention Time Area % Area Height
1 6.304 6835053 50.63 438171
2 7.245 6664086 49.37 386695
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Retention Time Area % Area Height
1 6.258 20409465 49.02 1337155
2 7.219 21223222 50.98 1233388

methyl 3-(5-morpholino-4-phenyloxazol-2-yl)-3-phenylpropanoate 9

COzMe

(CasH24N,0,) yellow solid; 99% yield, 95% ee. HPLC DAICEL

o) f/\o
\ N\,J
N

Ph
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CHIRALCEL ID, n-hexane/2-propanol = 95/5, flow rate = 1.0 mL/min, A = 254 nm, retention
time: 11.68 min (minor), 13.25 min (major). *"H NMR (400 MHz, CDCl;) § 7.94 (d, J = 8.1
Hz, 2H), 7.37 (t, J = 7.7 Hz, 2H), 7.29 (dd, J = 9.3, 3.9 Hz, 4H), 7.26 — 7.17 (m, 2H), 4.60 (dd,
J=8.4,7.0Hz, 1H), 3.84 - 3.70 (m, 4H), 3.62 (s, 3H), 3.39 (dd, J = 16.4, 8.6 Hz, 1H), 3.08 -
2.98 (m, 4H), 2.94 (dd, J = 16.4, 6.8 Hz, 1H). *C NMR (100 MHz, CDCl3) & 170.67, 157.74,
149.95, 138.33, 130.95, 127.73, 127.33, 126.67, 126.35, 125.79, 124.87, 122.79, 65.81, 50.76,
49.27, 40.50, 37.99. ESI-HRMS: calcd for CyH.N,NaO," ([M+Na']) 415.1628, found
415.1630.

0.204

0.15-

AU

0.10

0.05

? 13531

0.00+
0.00

T T T T T T T T T
8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00

Sk

T
7.00

Retention Time Area % Area Height

1 11.670 5622924 49.96 229282

2 13.531 5633001 50.04 154889
0.404
0.30]
2 0.20]

00 Tid T T2bd T TabTabd 8B ebG 706 8d6 T3bG oo e d2e0  dseb  iewd  dseo dewo  ioo

Retention Time Area % Area Height

1 11.676 496466 2.74 22378

2 13.254 17639663 97.26 394756

methyl (R)-4-benzamido-4-oxo-3-phenylbutanoate 10

CO,Me (CgH17NO,) yellow oil; 70% yield, 94% ee. HPLC DAICEL
H p, CHIRALCEL ID, n-hexane/2-propanol = 70/30, flow rate = 1.0
\ﬂ/ mL/min, A = 210 nm, retention time: 14.15 min (major), 17.94 min

0] 0]

(minor). *H NMR (400 MHz, CDCl3) § 9.19 (s, 1H), 7.82 — 7.71 (m,

2H), 7.54 (t, J = 7.4 Hz, 1H), 7.41 (dd, J = 9.4, 7.6 Hz, 4H), 7.35 — 7.24 (m, 3H), 5.25 (dd, J =
10.6, 4.6 Hz, 1H), 3.64 (s, 3H), 3.34 (dd, J = 17.2, 10.7 Hz, 1H), 2.68 (dd, J = 17.2, 4.6 Hz,
1H). *C NMR (100 MHz, CDCly) § 175.28, 172.39, 165.36, 137.04, 133.16, 132.72, 128.98,
128.79, 128.46, 127.88, 127.85, 51.97, 47.78, 38.25.

17.606

AU

Retention Time

Area

% Area

Height

=

14.280

20285487

50.74

589449
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| 2| 17.606

19690357 | 49.26 | 382358 l

AU

5| >7174937
8

Retention Time Area % Area Height
1 14.153 30317546 97.15 862515
2 17.937 889831 2.85 20326

3-(5-morpholino-4-phenyloxazol-2-yl)-3-phenylpropan-1-ol 11
OH (C22H24N,03) yellow oil; 47% yiled, 94% ee. HPLC DAICEL
\ 0 Nmo 1.0 mL/min, XA = 210 nm, retention time: 6.62 min (minor),

N\/g, N 7.85 min (major). '"H NMR (400 MHz, CDCl;) § 7.91 (d, J =

Ph 7.5 Hz, 2H), 7.42 — 7.21 (m, 8H), 4.31 (dd, J = 8.3, 6.2 Hz,

(m, 1H), 2.26 (ddd, J = 13.5, 11.2, 6.5 Hz, 1H). *C NMR (100 MHz, CDCls) & 160.26,
151.04, 140.14, 131.64, 128.76, 128.51, 127.87, 127.16, 127.03, 125.93, 123.41, 66.90, 60.19,
50.32, 43.31, 37.37. ESI-HRMS: calcd for CypHxN,NaO;" ([M+Na']) 387.1679, found

CHIRALCEL ID, n-hexane/2-propanol = 80/20, flow rate =
1H), 3.91 - 3.76 (m, 4H), 3.75 — 3.60 (m, 2H), 3.50 (s, 1H), 3.12 — 2.96 (m, 4H), 2.54 — 2.37
387.1678.

Retention Time Area % Area Height

1 6.615 14505404 47.15 940299

2 7.841 16259844 52.85 697479
Retention Time Peak Type Area % Area Height
1 6.618 Unknown 485523 3.00 37321
2 7.854 Unknown 15683371 97.00 742908

4-(tert-butyl)-5-(piperidin-1-yl)oxazole 7

I\ To a stirred solution of the isocyanoacetamide 2e in DCM was
Q— O added Sc(OTf); (10 mol%). Upon reaction completion, water was
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added and the mixture was extracted with DCM. The combined organic layers were
dried upon Na,SO,, concentrated in vacuo. The crude material was then purified by
Flash Chromatography (SiO,, petroleum ether /AcOEt: 5/1) to give the desired
oxazole 7 as a white powder.

(C12H15N,0) *H NMR (400 MHz, CDCl3)  7.51 (s, 1H), 3.77 — 3.64 (m, 4H), 2.98 — 2.83 (m,
4H), 1.24 (s, 9H). **C NMR (100 MHz, CDCls) & 149.03, 145.49, 134.42, 65.97, 50.88, 30.30,
28.64. SI-HRMS: calcd for C;,H1gN,NaO," ([M+Na']) 233.1260, found 233.1273.

. References

1. a)Y.H.Wen, X. Huang, J. L. Huang, Y. Xiong, B. Qin, X. M. Feng, Synlett 2005, 2445; b) Z.
P. Yu, X. H. Liu, Z. H. Dong, M. S. Xie, X. M. Feng, Angew. Chem. Int. Ed. 2008, 47, 1308; c)
X. Zhou, D. J. Shang, Q. Zhang, L. L. Lin, X. H. Liu, X. M. Feng, Org. Lett. 2009, 11, 1401
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9. Copies of NMR spectra

8L —

18L°T
mmh.mw.
018C

L6€€—
yL9€

mmw.mN
8LTY

hom.vV
8E9'Y—~
mmw.v.\

SybLy
LSL'L]
LSV'LY
S9L'LY
691°L+
vLLL
z812]
1811
681°L1
v61°L1
S0Z°L1
81T'L1
1221
ove'L

O / \
|
] \%—-N o
"Bu

3ae

MeO,C
MeO,C

1

606

Fooy

o00'e
ooz

60
k860

Fuos

10 05 0.0 -05

1.5

25 20

75 70 65 6.0 55 50 45 40 35 3.0

85 80

9.5 9.0

1 (ppm)

S89'8Z~
6LE°0E"

oL vy —
1681057
i

rhv._‘m\

gBkes—

LoL'9zL
mhmsﬁw
185124

0s8'VEL7
ovo'sel’
Lzesyl—

opE9SL—

S0S'991
mvm.wwrv

o
T \
N\%— NS
Bu

3ae

MeO,C
MeO,C

1

i

[ 1] |

-20

-10

70 60 50 40 30 20 10

80

90

110

130

150

170

190

210

1 (ppm)

44



mvm.o
hwm.ow
¥86°0
S8LTN
€02°L
3447
LsT'L

Ew.w
mS.NW
068
€0LE

oLLe

668~
ye6'e”

_‘m—.v\

mmm.v!
hNh.v\

el
9€T'L
SPT'L
[ATAA
8ST'L
182°L
L6T°L
20€°L
LIEL

O,
zN
'Bu

N

EtO,C
E10,C

3be

AL

=00
S0'€
10'6

Feoy

00y
0T
0T
=00'}
oo’y

160
LT

-1.0

10 05 0.0 -05

1.5

25 20

3.5 3.0

50 45 40
1 (ppm)

6.0 55

75 7.0 6.5

8.0

8.5

9.0

9.5

ZLLEL
wwo.vvv.

S29'62~
veeLe”

Evisy—

EV6'LS—
8rL'9G—
vyL9—
966'99—

0€9°'2Z1
mmm.wNvV

veze'seEL—+
omh.wm_\\
8EL'6VL—
SCS'LSL—

SET'L9L
mhw.hovv.

0,

EtO,C

zN
'Bu

N

E10,C

3be

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

45



9980
1880
€90°L
mho.r%
0EL’L
wvv.rV
oLe’L
oTT'L
el 24

18T
288 .NW.
68T

PoL’E
4 rh.mw.
8LLE
olLEY
ovm.vr/
L9V
[AA 4
6ELY
SSL'Y
LWLLY
98L'Y

€L6'V
602°L
6LT°L
9TT'L
€E€T'L
€vT'L
08Z'L
L62°L
pLEL
€EE°L
LEE'L

iPro,C

0 / \
NI\%—N o)

'ProC

'Bu

3ce

Ak

~\oo.m
00’
700
e
€0'6

0y

90y

+86'0
160
Wvo.v
o1

90°L
Mmm.n

15 10 05 00 -05 -1.0

25 20

3.0

55 50 45 40 35

6.0

75 7.0 6.5

8.0

8.5

9.5 9.0

1 (ppm)

8LL'LZ
LELT
y0S'LZ
vS9'lZ
£59'62—
see’le”

LL6'YY—

296°LG—
610°L6—
2L6'99
nvm.www
m—o.mw

6.¥'821
29’8zl

8V6'SEL 7
omw.wm_‘\

mmm.hu_‘w

veg'6rL—
€89°LGL—

6.LL'991
Nvm.owvv.

0 / \
|
] \%—N o}
'Bu

3ce

Pro,C
'ProC

-10

9 80 70 60 50 40 30 20 10
1 (ppm)
46

190 170 150 130 110

210



Vi —

18L°T
06LT
Vv6L'T
08T
6EV'E—

vwo.mN
959°€

weY-7
mnm.v\

8.6V~
hoo.m\

£96'9
8869
000°L
20024
8102

vzo
1£0°2]
0r0'L]
6vL L]
€512
294'L

29421
eL1L]
881°L]
1644

10Z°L

W'l

9zz'L]
o0ez'2

Nvm.ww

F
o/\

\?—NO
N/

N

MeO,C
MeO,C

L

'Bu

3de

+60'6

ooy

Fp0'e
oL

860

660

Loz
66T

0.5 0.0 -05

1.0

SLG6Z
66€'1E—

th.mm
s6y .mmu.
vi8'LS
2LSTS
1472 .NmW
€LL'SS

026'99—

1.5

25 20

1 (ppm)

009°GLL
128's _‘_‘V

6SL°€CL—
yev'ecl—
186'GEL—

60 55 50 45 40 35 30

6.5

088'6yL—

129961 —
6SE65L

vmm.horl
mmw.hwr\

85 80 75 7.0

95 9.0

il

F
o / \
\?7»1 o]

=z
'Bu

N
3de

MeO,C
MeO,C

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

47



€8L°1—

96LT
808 .NW.
0z8T

8hp'e—
veoE
8r9'e
[ATA4
282 .vV
Wov—7
0.9 .v\

£98'9
8189
288'91
668'97
506'9-]
6069
peped |
6269
€691
66691
9869
900°L

oLk
v8LL]
681°L]
66421
v0z'L]
60Z'L

vez'L

_‘ww.J

L

3

Fso'6

E6')
~00'}
A"

-1.0

10 05 0.0

1.5

1 (ppm)

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20

6562~
Liv'e”

rw\..vv
LLL .vﬁV

906’157
/!

S29'C9 A\

42635

669VLL
806'vLL
19Z°SLL
va.m:N.
Lever—
9L0°0EL—

LW0o9EL—

er.mm_‘.\
0L00SL—

008951 —
S6V'L9L—
SPE'E9L
yye Lol
LEL'LOL

I

|||_‘ I|H|

-10

9 80 70 60 50 40 30 20 10
1 (ppm)
48

190 170 150 130 110

210



8L’ —

mmh.w
—_‘m .NW.
28T

£SP'e—
229'c~
P9 .m.\.

AN
sizy’
SL9p—
wor/

880°L
860°L
L0L°L
OLL'L
SSL°L
891L°L
Loz'L
oLe’L

Cl
Q.. .\
e
—
'Bu

|
N
3fe

MeO,C
MeO,C

Foi's

Fiee

Foo'e
Fs6'9

k60

_ﬁwm.o

Fsov

-0.5

8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

8.5

LLS'6T~
6LY'LE"

9ELYY—
606°L5—7
v

S29'C9 \

84635

mnw.wu_‘
So.mﬁ
109'8ZL

898'6Z1—
LLEPEL—
mwo.wmvw
z89'8¢l

2€0'0SL—
LOL'9GL—

98Z°L91
mww.hwrv

m

Cl
Q.. .\
e
—
'Bu

|
N
3fe

MeO,C
MeO,C

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

49



val'l—

208C
€18 .NW.
§28T
6SY'E
229 .m/.
L€9 .MW.
Pro'e
Wy
0.2 ._‘V
Y09y~
€€9 .v.\

080°L
660°L
8LL'L
8€L’L

LS1°L
L0€°L
L2e’L

TLEL

o

Br
o / \
NI\%_ N

MeO,C
MeO,C

Bu

3ge

=lee

F8oy

60
Fs0'L

ool
Foo'L

00z
Fooz

0.5 00 -05 -1.0

1.0

1.5

35 30 25 20

55 50 45 40
1 (ppm)

80 75 7.0 65 6.0

9.0 85

95

val'l—

208C
€18 .NW.
§28T
6SP'E
229 .m/.
L€9 .MW.
vro'e
Wy
0.2 ._‘V
Y09y~
€€9 .v.\

080°L
660°L
8LL'L
8€L’L

LS1°L
L0E°L
L2e’L

TLEL

o

Br
o / \
NI\%_ N

MeO,C
MeO,C

Bu

3ge

=iee

F8oy

60
502

ool
Foo'L

00z
Fooz

0.5 00 -05 -1.0

1.0

1.5

35 30 25 20

55 50 45 40
1 (ppm)
50

80 75 7.0 65 6.0

9.0 85

95



€5T°1—

SLET—

898C
088°C
68T
€6V’
S89 .m/
€0L .mw

i

wom.vV
699V~
mmo.v\

SPO'L
290°L
€L0°L
260°L—
LSL°L
9LL'L
S61°L

MeO,C

MeO,C

AL

|

Foe's

Fzoe
Fioy

Feoe
Fere

Fiob
Fo0'L

e
©
Q
<

-0.5

0.0

25 20 15 1.0 05

3.0

4.0

50 45
1 (ppm)

6.0 55

6.5

7.0

85 80 75

9.0

10.0 95

ezZr'iz—
z19%62—
oov'ie”
zeLsyr—
866°L5—

7

6Lp'CS \

BeEgs—

42€'S21
151821
6L1'62 _‘V

0L8'GEL—

mww.wmf\
18L'6vL—

L2eyis—

855291~
6108917

MeO,C
MeO,C

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

51



8L’ —

86L°C
0 —.w.NW
28T
[A4 4%
9 rw.mW
LE9E \
669
(XA
|43 o
ﬁvw.v.\

€0L'9
60L'9
€2L'9
62L'9
9LL'9

€L’
€EL°L
SLL

MeO,C

O A\
NI\%—N o)

MeO,C

'Bu

3ie

=Z1'6

00y
vE0'E
96'9
vL'e
£86'0
166'0

Fooe
+66'0

35 30 25 20 15 10 05 00 -05 -10

45 4.0
1 (ppm)

55 5.0

6.0

80 75 70 6.5

8.5

9.0

9.5

209'62~
0r'LE”

Shsh—
8E6'L5 7
7a

2LSTS \,

8Pk 85—

6ZEELL
098'€ _,FV

SEL'0ZL—

895'621—

v68'GEL—
8zL'geL”

2z8'6vlL—
8T LSL—

205°L91
8G6°L91

O N
NI\%—N o)

MeO,C
MeO,C

'Bu

3ie

\J

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

52



€G51°1—

E€LLT
S8L .NW
96LT
SSP'E
v09 .m#
129 .mw.
LE9E
3444
0se .VV

Nrw.vl
_‘vw.v\

5289
0r8'9
€789
€189
26891
0£6'9~
0569
€00
220
ov0'L
[CIVE
68121
661°L1
S0Z'L
2eTL

WZ'L

z9z'L

OPh

o M\
ya

MeO,C

N

MeO,C

'Bu

3je

FeL's

Fooy

Fzoe
FzoL

Foe0

Fue0

_|mm.m
Feee

30 25 20 15 10 05 00 -05 -10

3.5

50 45 40

65 6.0 55

7.0

7.5

8.0

8.5

95 9.0

1 (ppm)

98G'6Z2~
L8E'LE”

L196'Pp—
LE'LS7
72

665CS \

£p635—

8.2'8LL
6598 _‘_‘W
668'8LL
peeeTL—
L9L'621—

856'GEL—
209'8EL"

€06'6Y1—
vmm.omvN

kBE4SL

\.vm.hw—n\

OPh

o M\
ya

MeO,C

N

MeO,C

'Bu

3je

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

53



08L'L—

omh.w
Now.NW.
€18T
peEY'E
yzoe
mmw.mw.
SP9'E
3244
QNN.VV
09y~
mmw.v\

Z68'9
14 rm.w/
GE6'9—
SOL°L
691°L
8LL°L
98L°L
661°L

Fezs

Feoy

Fo0'e
Foo'z

F860

k60

Fe6'L
=0T

20 15 10 05 00 -05 -1.0

3.0 25

35

90 85 80 75 70 65 60 55 50 45 4.0

9.5

1 (ppm)

¥85'6Z~
L0v°LE”

L8EPY—
606’157
74

985S \v

gek8s—

omv.m:
v99's _,vv

0r0o'oElL
1ZL'ogL
SEV'TEL
L9¥°TEL \,
owm.mm_‘

veeerL—

LLVISL—
£20'L9L—
eLre9l”
89v°291
928291

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

54



LIV —

88LT
mmh.NW.
0L8T
e
va.m/
mmw.mW.
vro'e
424 o

€29'v—~
299 .v\.

6€L°L
oL’L

06L°L
mm_..hw
e

O / \
|
N\%N o}
"Bu

Cl

MeO,C
MeO,C

3le

JJL B

616

Feoy

Fue
FszL

F660
oo’y

=zey

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
1 (ppm)

8.5

9.5 9.0

28962~
oLy’

98y rr—
0L6°LS-
/

089S \

3738

hmw.wwr/
ZI8'6CI~\
€69°€EL~
€LTGELT
£20'9€L

9.6'6VL—
PEE'9SL—

89€°L91
vmh.hwrv.

O
i
N\%N\ P

Cl

MeO,C
MeO,C

"Bu

3le

LI

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

55



8ve'L—

098C
th.NW.
£€88C
pese
969°€
4 _R.MW
8LLE
LIEY
ovm.vV
¥89'v-7
€ rh.v\

LSL'L

8LL NV
LWl
mmv.h\

LJL*M_;

A

Fsoy

Z0'e
kL0l

F00'L
Fio

Fvoe
Fioe

30 25 20 15 10 05 00 -05

3.5

85 80 75 70 65 60 55 50 45 4.0
1 (ppm)

9.0

9.5

£€89'62~
e
(A4 242
0L6'LS7

/.

€897 A\

€235

8.8'1CL—

S9L0EL—
_‘8.5_%
SZL'SEL

1866V —
98961 —

Nmm.hwrv
6€L°L91

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

56



€8L°1—

68L°C
108 .NW
€187T

9EV'E—
peSE
_‘mw.mw.

62,
ey’
SLLY—F
v/

ve'L

€9€°L~
vev'LT
mom N\

CF.

Ve

MeO,C

oS
'Bu

MeO.

3ne

i

L

|

s

Fvee

Fsow

Feoe
e

Foo'y

Foos

Fioz
v0'Z

80 75 70 65 60 565 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
1 (ppm)

85

9.0

P9S'62~
9uZr'Le”

zz8'vr—
868'L57
v

2.9 \

8B 35—

29Tt
L2e'sT1
ovs'sZlL
€89'GZ1
1z9'sel
168'8Z1
L¥8'6T FW
ot.omr

LSL'9EL—
6LL0vL—
PLL0SL—
C2LG'9GL—

[ACISN
629'2917

CF.

Ve

MeO,C

oS
'Bu

MeO.

3ne

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

57



08L'L—

€8LT
S6. .NW.
908°C

6hr'e—
8€9'€—

VLT~
ey
SOLY—7
verv/

Zve'L
29E°L
82S'LT7
mvm.h\

o]

CN
O
| N
2 N\/?' \__/
Bu

MeO,C.
MeO.

3oe

Fue

Fooy

Fooe
Feoz

Fro
Lo

ooz
Feoz

-1.0

10 05 00 -05

1.5

3.0 25 20

3.5

55 50 45 40
1 (ppm)

90 85 80 75 70 65 6.0

9.5

1SG'62~
SEV'LE

096'7%—
088’15
Nﬁ.umw

EB 95—

SO8'LLL—
ysy8llL—

PSE6TI
0syTEL~
LLTOEL—

oyl —

8€T'051—
LL'9SL—

LIVI9L
mvv.wwvv.

CN

Ve

MeO,C.

\/?—N o}
Bu

MeO.

3oe

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

58



8L’ L—

v8LT
mmh.mw
108
Lor'e
629°€
mmw.mw
0s9°€
90EY~
seey”
ZLLY—+
vos/

80¥°L
omv.nv

Z60'8~
1%

-1.0

N
05 0.0 -05

1.0

e
20 15

25

3.0

3.5

45 4.0
1 (ppm)

55 5.0

6.0

6.5

o
75 7.0

—_

—_—
o
8.0

8.5

\%»N
Bu

|

NO
N

MeO,C
MeOyf
3pe
9.5 9.0

£€99'62~
LSr'Le”

60LvY—
£€88'LS7
m_.m.NmM

£7895—

ZL8ETL—
LE€S'6CL—

6VE9EL—
666°EVL—

z0e051L”
860°9G1—

mno.hw_‘
mow.ho_‘v,

-10

10

20

60 50 40 30

70

% 80
1 (ppm)
59

110

150 130

170

\%»N
Bu
190

|

NO
N

MeO,C
MeOyf
3pe
210




6vZ'L—

LoEZT—

€98°C
vi8 .NW.
988°C
667°€
€89 .w/.
004 .mWﬂ
90.L°€
62EY
85€ .VV
8.9V~
L0L .v\.

¥80°L
yoL’L
pSL'L
| ZA%A

i
2 N
3ge

MeO,C.
MeO.

o

I

A

=0L'6

Feoe
Fe6e

£00'e
Feoz

F86'0
k860

J:

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
1 (ppm)

9.0

oL'LZ—
Tee1s”
618Tr—
wwﬁ

Seags-

1€2'82L
w:u.mﬁv
129°€€L—
€€8'SELY
LYE'LEL

8GL'6V1—
62S°LS1—

045294~
1£0'891L7

5

MeO,C.
MeO.

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

60



Lz
:N._,v.

088C
168 .NW.
€06'T
609°€—
20LE
LLL .mﬂ
96€Y
ozy .vV
SLLYF
v08 .v\

FvL'6

Frow

00'e
k869

160

F860

Fsog
Feoy

0.5

0.0

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
1 (ppm)

9.0

LY9'6Z~
epyLe”

998'vp—
096'k5—7
S

o—w,wm\

BoEgE-

£66'9Z1
68C°LCL
vey'LelL
66.'8C1
Ly8'8Z1

PoL'GEL—
ovv.ov_‘u.
98y'ovL

€16'6vL—
LIELSL—

996°291
_Rm.hw_‘v

Ph

NS/

MeO,C

\?—N

|
N

MeO,C

'Bu

3re

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

61



6V —

98T
whw.NW.
888
90S°€
669°€
60L°E
mt..m\
oLEy—
yo9'v-7
mmw.v\

€189
L1189
0€8'9

ye8'9

y8L°L
68l NW
90T'L

Vs

MeO,C

e
Bu

MeO,C

3se

e

-

Frze

Tmo.v

16T
€6'9
ez
k860
Foo's

Fes1

Fe6’L

-05 -1.0

0.0

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05
1 (ppm)

8.5

9.0

9.5

01962~
€6£°LE"
8y vy—
€E6'LS 7
ovm.wmm

88 85—

0L6°ELL—

$69'8C1L
8v'6C _‘V

6€8'GEL—

6vL6YL—
029251 —
9106517

829°L9L 7
2€0'89 r.\.

Vs

MeO,C

e
Bu

MeO,C

3se

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

62



vsZ'L—

oww.N
wa .NW
€06°C

€€GE€—
e
ieEy
omm.vV
20L'Y—7
_‘mh.v\

806’9
0€6'9
186’9
000°2
200°L
680°L~\"
L0L°L
L'L
61T°L
W'l
60€°L
pLEL
8ze’L
0Ee’L
6vE’L

|

5

MeO,C
MeO,

s JL

Fres

S
o
(&
<

yoe
Feoz

Foo'L
Foo'y

766
Lzl
~00Z
\z0z

10 05 0.0 -05

1.5

65 60 55 50 45 40 35 3.0 25 20

95 90 85 80 75 70

10.5

1 (ppm)

€19'62~
alv'Le”

oSy —
SY6'LS7
\.hm.NmA\\.

6€9'9G
696'99—

095'8LL

802’6 _‘_‘V
69G°€CL—
LLLez—

826'GEL—

658671 —

L2L'98)
196'9G _‘N
2LS'L9)
€€6°L9 vv

-10

110 100 9 80 70 60 50 40 30 20 10
1 (ppm)

120

150 140 130

190 180 170 160

210 200

63



374 S

wow.w
E.w.NW
888°C

06¥°€

wa.m”
NQN.MN
SLLE

60€Y—
999y —
120'6—

888’9
mom.wV
v8L'L7
wow.h\
pLEL
LEE'L
€5€°L
VEL
68€°L
L6€°L
ov'L
6LY'L

FpL'6

ooy

Fsoe
oL
Fooy

oot

Fooz

Fee'L
rz0z
Fesv

35 30 25 20 15 10 05 00 -05 -1.0

55 50 45 4.0
1 (ppm)

75 7.0 6.5 6.0

8.0

8.5

9.5 9.0

229'62~
90v'LE”

8y vy —
SY6'LS—
veS .Nm‘*

£38°85—

L1669

L06'7LL—

2€9°L2)
885821

L98'GEL—
mww.wm_‘.\.

69L°6V1—
S6S°LSL 7
mnm.wmv\.

v9'L9L 7
<No.wm_‘.\.

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

64



18L°L—

108C
4 _.w.NW
¥z8T
68Y°€
pzoe
8€9'C

855
ysTy—

S09'v-7
vmw.v\

950°L
190°L
LLO°L

280°L

26T°L
el
ozE'L

LEEL

Cl

=86'8

o0y

+66'Z
oL

Foo'L

=10'L

=00°L
Feoe

-1.0

10 05 00 -05

1.5

25 20

50 45 40 35 30
1 (ppm)

5.5

6.0

7.0 65

75

85 8.0

9.0

9.5

08982~
0zZyoe~

LSLEY—
168057
th._‘mw

€85

65621
0£0'LEL~E
0S9'LEL”.
Z81'SEL
LLB'SEL

8Li'6vlL—
6LE'GGL—

058'9Z1L
mwv.awv%

€61'991
vom.wovv.

Cl

0,
S
Bu

MeO,C

N

MeO,C

3ve

-20

-10

70 60 50 40 30 20 10

80

90

110

130

150

170

190

210

1 (ppm)

65



89Z'}—

mvw.w
.\.mm.NW.
898C
veyre—
LL9E
mww.mw
6LLE
vy y—

mmw.v)
NNm.v\

18€°L
26€°L
80¥'L
€L
LEV'L
[3°1 0
9oL

99L°'L
68L°L
108°L

0z8'L

+€0'6

ooy
66'C

FeoL

Foo'L

Foo'L

-

r€0'e
Foy

0.5

30 25 20 15 10 05 0.0

3.5

60 55 50 45 4.0
1 (ppm)

6.5

85 80 75 7.0

9.0

9.5

LE9'BZ~
6EV’LE”

oLe'sh—
826°'LS7
wwm.wmw

BE635—

vi6'sZL
2sik9zL
0zz'9zZL
6€9°LZ1
veL'LelL
666°LC1
€£0v'8zL
Z6L7CEL ¢
€0EEEL H\w
ozL'velL

vieevl—
9LE'LSL—

£YS L1~
0108917

| [ |W|

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

66



€8L°1—

0£8C
S&.«W
8T
sese
809\

mvw.mw.
888p~
827"

1867~
S106”7

£€8'9
8’9
98’9
§68'9

883
8zL'L
8€l HN
ovL'L

=8L'6

=00’y
00'€
%oo.m
86'€

860

k660

o0z
=860

-1.0

0.5

30 25 20 15 10 05 0.0

3.5

45 40
1 (ppm)

70 65 6.0 55 50

75

8.0

95 9.0 85

vLS'82~
90v'0e"

Ley'ee—
—.mm.om/

STLVS—
602'96—

816'69—

LESPTL
€ —.w.mN_‘/
62L'SZL

960'GEL—
¥60'8€L-"
£26'871—
S6G'6GL—

062991
wwv.wwvv.

-20

-10

70 60 50 40 30 20 10

80

90

110

130

150

170

190

210

1 (ppm)

67



0ST'1—

wom.w
m _.m.NW.
06T
voe
9.9°¢

L5
ozzy’

17A o
vv\..v.\.

2e9
omm.ov

STE'L
62€°L
€ee’L
LSE'L

J

-G2'6

Fioy
186

00y
Fzo'L

=160

F66'0

=0T

-1.0

0.5

35 30 25 20 15 10 05 0.0

50 45 40
1 (ppm)

6.0 55

80 75 7.0 6.5

8.5

9.5 9.0

86562~
86’16~
29298

mmm.—m/
rmw.mmw
6LLTS
610'9S

296'99—

€500LL—

890°LCL—

8L0'9€EL—
0ss'opL—

09L'6v1L—
€889l —

029°'291
wmo.hwrv

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

68



6890
1690
2Lo
8zL0
LSL'0—
€0~
ZELL

1

€08’ =
€€5°L
299}
009}
oLL’L

mNm.N
vvm.NW
€56°C

89p'€—
109°€”

SLOV—7
€01 .v.\

O,
\?»N

MeO,C

|
2 N

MeO,

Bu

3ze

Foo1

Feie
=106

vrw_‘.h

=o'y
Sk
WNQ.M
oL
=00'L

2.0

05 10 15

0.0

20 15 10 05

25

3.0

4.0

50 45

6.0 55

6.5

7.0

85 80 75

9.0

1 (ppm)

S2T'9T
vze9e
€19'9Z
192'82
609’62
0LE'LE
088’ FmV

pS9'6€—
Ly —

900 .NmN
YXANAS]
6.6'99—

SPS'SEL—

€8L'6vL—
089°'LGL—

_‘mv.ww_‘
vvw.wwrv.

I

°
|
2 N\/g> N
Bu
3ze

MeO,C
MeO,

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

69



SLLL
wwN.rW
8z’

168T
mow.ww.
088C
0es'ey
9£5°€-
8vs'e ﬁ
vsge
595°¢
ZLS°E
685°C
609°€
€L9°€]
989°¢1
v69'€
zoL'E

98L°¢”

/7N
\—/

MeO,C

fN
"Bu

|

N

MeO,C

L

¥20'6
~g0'e

=00y
0L
%mm.m

vo'L

20 15 10 05 00 -05 -1.0

25

3.0

80 75 70 65 60 55 50 45 40
1 (ppm)

8.5

9.0

88L'9L—

£19'6Z~
9ze'lE—
6807E~

o6'LS
veSTS
996°CS

189S
8SP'SS

166'99—

9T8'GEL—

Liyeyl—

801651 —

_‘mN.mw_,
282'89 _‘V

/7N
\—/

MeO,C

fN
"Bu

|

N

MeO,C

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

70



18T
1287
€28C
ve8T

188°€—
0ZS'€7

18G°€ \‘

SLes—

LS9V~
189 .v\.

£60'L1
LLb'L]
19127
0Lb'
811"
0812
81l
s8L'L
1612
8612
00Z°L
m_‘w.g
9zZ'L

5

MeO,C
MeO,C

=00y

10'e
Mhm.m
€0'v
me._‘

=00')
=10k

v6'C
wﬂcm.h

10 05 00 -05 -1

25 20 15

3.0

3.5

60 55 50 45 4.0
1 (ppm)

6.5

85 80 75 7.0

9.0

9.5

28G9°LE—

vLEVTL
850'9Z1L
ov8'LZL
882'8¢Z1
z8€'8Z1
S6E'8Z1
20.'821

€LE9EL—
919'6€L"

20228 —
EVLLSL —

vy 294~
606°29L7

b

MeO,C
MeO,C

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

71



1£6
€867
6T
6T
vS6Z
9567
yope—
€59t
wee/
g6E
szry
6LLY—
oviv/

ovL'L
6S1°L
08L°L
061°L
€0T°L
[AZAVA
96T'L
628'L
1e8'L
6v8'L
268'L

MeO,C
WE E .0, ~\
M | N
e0,C N/ '\ /

Ph

4ab

in

i —

Foo'y
+86'C
S6°C
o'y

+66'0
oo’k

Fers

+zoz

-0.5

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 0.0

10.5

1 (ppm)

1967h—
£PE0S—
155257

182 .wm\
v68'99—

6€6'€ZL
ZL6'stl
£€88'9Z1
S26°LC)
06€'8C1L
2sy'8TL
zL'8Z)L
296°LEL—
VLTOEL—

20L°LSL—
9L9'LGL—

L0S°291
N.uo.ww_‘v

MeO,C
WE E .0, \
M | N
e0,C N/ '\ /

Ph

4ab

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

72



(o]
\%‘N

|
N

MeO,C

MeO,C

—/

3ac

=80'€

=10v

FolL'e
Foz'L

Feob
oot

Fies

10 05 00 -05

1.5

35 3.0 25 20

1 (ppm)

75 7.0 65 6.0 55 50 45 4.0

85 80

9.5 9.0

VLV L~

Ee6 Ty —

858°05—
ms,mmw

1G6'GS
068'99—

€T —
608°L2L—

€9V'9€L—

9uXTY'LSL—
LELLSL—

£0G'294~,
w6291

(o]
\%‘N

|
N
3ac

MeO,C
MeO,C

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

73



€Sl
LLLL
LLLV)

6Ll

06L°C
808C
§28T
8T
6S8C \~
v16°C
€Lp'e—
€£69'€—~
mwh.m\.
69EY
mmm.vV
8LLY—F
mvn.v.\

82C'L
ore'L
0ST'L
ysT'L
L9T°L
69Z°L
S82°L
S62°L
olLEL

0,
\/g_N

|
N

MeO,C
MeO,C

'Pr

3ad

[

=9

=S

20 15 10 05 00 -05 -10

25

90 85 80 75 70 65 6.0 55 50 40 35
1 (ppm)

9.5

sz
L6612
elesz”

€61°Gh—
L29°VS 7
B#.wa

ppE33—

mwh.huv
mmm.wNvW
619'821L

8L17TEL—

9€9'9€L—

LL0SL—
P0S'LSL—

[A3-wA:13
mmm.hw_‘v

0,
\/g_N

|
N

MeO,C
MeO,C

'Pr

3ad

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

74



89Y°'L
18yl
68yl
€6l

€29}
9€S’L
vs’l

8vs'lL

_‘mw.N
mww .NW.
818C

£she—
zise”
zLre”
cLEY

mov.vw
6LLY—F
oviv/

vsl'Lg
ZLV'L
vLL'L
161°L7
0£T'LA
YET LA
SYTL]
A%
S5 L
292'L
9921
082’1
£82°L]
16Z°L

:
I zgw

MeO,C
MeO.

Bn

3af

F e

F 20

v L0
16
96"

+ 66"

Frro

-1.0

05 0.0

1.0

1.5

55 50 45 40 35 30 25 20
1 (ppm)

65 6.0

75 70

95 90 85 8.0

WBEZ~
658'S—

zZLo'Le—

980'sh—

6929

€0L°€CL
188'sZL
0eL’L2)
861'8Z1
Loy'sziL
zZep'8zL
1€9'821

€19'9€L—
Lo'ovL—
669'€SL~
0L0°2GL—

6.5°L91
mcm.hw_‘v.

\%»N

I |
2 N

MeO,C

MeO;

Bn

3af

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

75



0LL'L —

18€°) =
vl
197}

86v'L

8LLT
vmh.NW
LT

Loye—
zl9e—

99Ty

mmN.vV
09V~
mmw.v.\

8ebLy
ovh Ly
8yl
651°L+
£91°L7
TR
691°L
b
[TAVE
181
061°L1
€0Z°L1
1z
2L
1T
ZETL
9ET'L

K0

MeO,C
MeO,

I,

Bu

3ag

Y .

=10'6
Fvz'g

=po'y

=20'€
=20'€

+66'0
=00'L

=or's

-1.0

05 0.0

1.0

35 30 25 20 15

1 (ppm)

55 50 45 40

6.5 6.0

95 90 85 80 75 70

66872
66872~
655'82—
96z°0e/

UT Yy —

LEV'LS
omw.—mw.
mhm.rm\
9€9'GS

PAS FXAT
ves'LelL

€6L'€EL—
vye'seL”

Nwm.oNvW

2sy'0sL—
oPL'SSL—

9€9'991
vmm.wwrv.

O

¥a

.3

MeO,C

MeO.

Bu

3ag

L

-20

-10

70 60 50 40 30 20 10

80

90

110

130

150

170

190

210

1 (ppm)

76



voL'b—
veL'L
€Ll
0sL'h
8sL't
907}

658C
188°C
S06°C
126°C
oop'e—
€29'€—

08Z'y

0 _,m.vV
929Y—~
mmw.v\y

ovLLy
LyLL
16127
19121
voLL
PAI WA
Ve
zLLL
IAVE
z81'2]
06121
96121
S0Z'L
pLZL]
ozZ'L
6LZ'L
vEZ'L]
8cz'L

v

MeO,C

Lu

-

1.0

at

MeO,C

'Bu

3ah

=10'6

66’

Feoy

=1L0'e
roo'e

+6l's

05 10 -1.5

0.0

0.5

85 80 75 70 65 60 55 50 45 40 30 25 20 15
1 (ppm)

9.0

69€'GC~
SLS'6T~
60€'LE”

zlesh—
SyyTs
mnw.me.
21998

0S8zl

ocw.hN_‘W
[0 2°%:747

mmv.wmvl
mwm.om-\.

205'8vL—

PLL9SL—

VLI
9£0'8917

MeO,C ] o
MeOC N \%‘Ni:l

'Bu

3ah

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

7



900°€
910€
8Sh'e—
6EL'E
_‘mh.mw.
99EY
mmm.vV
EELY 7
mwh.—q\.

186C
866 .NV

2696'G—

9zT'L
2ET'L
L
€9T°L
9L
89C°L
LITL
S8T°L
L6T°L
S6C°L
E€LEL

3ai

A

Fioy
FL0'€
00'L

+66'0
+=00'L

+66'0

LS

9.5 9.0

-1.0

05 00

1.0

1.5

35 30 25 20

80 75 70 65 60 55 50 45 4.0
1 (ppm)

8.5

909y~
ozzsy—
WSTG—
S90 .wm\y
L26'99—

658201 —

L1821

mww.hN_‘/
L1821 —

20'9€EL—

9GL'SS I~
8zZE'LGL"

SSY'LOL~
056'29L"

I

i

-10

60 50 40 30 20 10

170 150 130 110 9 80 70

190

210

1 (ppm)

78



v

91zl

r9TT
9TT
S8CT
¥6T'T
90€T

L18¢T
NNmNN
PE]T
lev'e
6lSE~
rIse
L8SE

12N

zeers

LL8r—

691°L
LLL'L
S8LL

Lol'L
8TT'L
IwT'L

S9T'L

HO

ES16

ool

Feoy

e
Fseo

oot

—r

62
€17

75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
1 (ppm)

8.0

09962~
sTe1e”

£80°Sh
198 9p—
268'16—
16595 —
S8P19—
L06'99—

81Tl
nmv.mN_W
S8ORTL
LT SEL—
LOEREL
610081 —

L99°6S1—

HO

-10

10

20

170 150 130 110 9 80 70 60 50 40 30

190

210

1 (ppm)

79



L880—

vTe
Pee'e
4349
vive
124%
12943
€9re
Live
86P¢
(4253
1Zlv—¢
ISt
8L Y
90C%
€1y
9Ty

6P0'L
L90'L
PO°L
680°L
60LL
el
8PlL
609'L—F
mmc.h.\

|

Fus
=006

960
Fere
=rhE
02

06
Forg

Ers

FeLy

€l
FL50
2960

-1.5

-1.0

0.5

0.0

1.0 05

15

3.0 25 20

3.5
1 (ppm)

50 45 40

60 55

80 75 70 65

85

95 9.0

L7092 —

€0p'SE—
0S8'lP—
€0P'9P—
PST'LS
00L'Ls
mwm,mmx

£70°SS

P8TLEL
w_o.mm—v
TLERTL
61691 —

€65°L91
096 .\.9.\
TP6'891
L6E0LL .\

I“H\lll

il

il

170

-10

10

20

110 9 80 70 60 50 40 30

130

150

190

210

1 (ppm)

80



0Slil—

€She—
prLe—

POE P,
A

T6ES~
s

8ST'L
6LT'L
LeT'L
el
8lEL

el
SveE'L
19¢°L

91E8—

CO,Me
P

MeO,C

J

Esp6

EL0E
Flee

=660

F00'1

Erps

860

-0.5

0.5 00

1.0

8949 —

15

LLLOV—

92908
Gv.wmw
S06ZS
Nom.mm\

3.0 25 20

3.5

60 55 50 45 40
1 (ppm)

991821

_ma.mﬁ%
ssLegl—
S98EEL —

6.5

75 7.0

895°L91
NS.%:V
0P0PLL—
S8z 9L

8.0

95 90 85

10.5

N\IO]/’BU
I ’

CO,;Me

MeO,C

-10

20 10

170 150 130 110 9 80 70 60 50 40 30

190

210

1 (ppm)

81



El'l—

009
[Ak4
€r9T
§§9T
ssTeE—

659€—

€60°S
SoL'S
6LLS
LELs

19z'L
0LT'L
LT’y
8T'L
86T°L
Lig'L
SEEL
1se'L

L1T8—

=906

Fezo'l

ELll

=91¢

Foo't

Fses

Feao

10 05 00 -05 -1.0

15

3.0 25 20

40 3.5

45
1 (ppm)

75 70 65 60 55 50

85 8.0

9.0

9.5

0Z8'92—

060'SE~
LLLop—
€EhLh—
15815 —

1L9°LTl
96¢ ,MN—W
9Z8'8TL
LT LeEl—

00ZZLL~
$96PLL~
1629L17

L

-10

20 10

170 150 130 110 9 80 70 60 50 40 30

190

210

1 (ppm)

82



9062
€26
Lh6T
$96C
200°€
€10
920
Lsee—
$29't—
2oLe
pLLE

LLS Y
S6S'
86S ¥

919¥

S61LL
1zt
S0ZL
91ZL
L
SETL
8ETL \
v6T L
8C6'L~
606t

MeO,C

60'1

90
€0l
=00
Ry

Flot

JLET
2007
ozz

B0

T

3.0

-1.0

10 05 0.0

15

25 20

35
1 (ppm)

60 55 50 45 4.0

70 65

7.5

85 8.0

95 9.0

T66'LE~
L0s 0P

0LZ 6h—
19c0s”

608'S9—

L8LTTL
L8 PTL
LBL'STL
89zl
899921
0ge'Lel
PEL'LTL
SP60EL—

0£E8EL—

Gr6 61—

LEL'LSI—

LL90LL—

30 2 10 o0 -10 -20

40

90 80 70 60 50
1 (ppm)
83

190 170 150 130 110

MeO,C

210




6h9°T
099
69T
€0LT
60EE
9ee’e
[47%3

—y

0r9€
9zT’s
8ETS
£STS

'L
8ST'L
SLTL
Log'L

£EEL
L6eL
vyl

G8L'6—

MeO,C

o O
10

=p01

=p0°l
A

=00'1

e
207

290°1

A
207

Feso

-1

10

1"

12

13

14

15

16

1 (ppm)

9PT 8E—

8LLLY—
IL6'1IS—

SP8LTL
LLR'LTL
LSP'8TL
L6L8TL

9L68T1
0zLzEL
LSleel

GEO'LEL

09€'s91—

88ETLL—
08Z'SLL

MeO,C

o O
10

]

-10

20 10

170 150 130 110 9 80 70 60 50 40 30

190

210

1 (ppm)

84



6122
€z
e
€527
9927
1Lzt
€827
6621
€177
(454
1£PT
€€ T
ShhZA
6bb T
v
[EA
985
86vC
810°€
PEHE
Nm@.»
$69°€—~

o_m,m\

L6z
90E Y
LY

LYy

LTl
IvT'L
1sTL
PIT'L
L
8LT'L
S6T'L
Loe'L
006°L
8l6L

1 .
808

et

10 05 00 -05

1.5

1 (ppm)

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

10.5

et —
gleer—
e 0s—

P6l 09—
86899 —

Zlpezl
926'SCl
8T0'LTL
91Lel
898°LTL
01S8ZL
LSL8TL
SPo'lEL
6ELOPL—

GEO'ISI—

192091 —

Xz
o

-10

20 10

170 150 130 110 9 80 70 60 50 40 30

190

210

1 (ppm)

85



eV —

688C
L06 .NW.
€16T

00L°€
4 rh.mw.
€2LE

SlG'L—

21’6

Foy

=00y

+¥6'0

-1.5

-0.5

1.5 1.0 05 0.0

1 (ppm)

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20

SE9'8T~
y0E'0E"

288'06—

v16'99—

£TrveElL—

06y'syL—
6206V —

-20

-10

70 60 50 40 30 20 10

80

90

110

130

150

170

190

210

1 (ppm)

86



MeOOC. i COOMe

%Nl 6
\ N
TS
Bu

0% D

S

ll Il A JL 1
s T 3 s 54 b
o (=3 [=3 0 O o | g
o = 9 = o n
wvi — — L i b (=2
T T T T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
1 (ppm)
D
MeOOC_ | COOMe
o, [N
[ N 9
O
Bu
9% D
L A - L
T i )0y 1 b, 5 o
o (=3 — — 0 wvy (=3
o = g9 Sl 9 o
wi - oS [ s} < =
T T T T T T T T T T T T T T T T T T T T T T T T
95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 -05 1.5

1 (ppm)

87



? COOMe

0, /Y
N ©
N\/Z— et

Bu

73% D

MeOOC.

J J\ 1 2z AL
I il Ll T T
© =] o [ - v}
= = 5 = 2 heed =
wvi - (=] ol = (=)
T T T T T T T T T T T T T T T T T T
4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5

8.0 75 7.0 65 6.0 55 5.0
1 (ppm)

88



Copy of CD spectra

Circular Dichroism (mdeg) Circular Dichroism (mdeg) Circular Dichroism (mdeg)

Circular Dichroism (mdeg)

§
MeO,C
W%Yo N/

11
/ MeO,C N/ '\ I~
‘Bu
200 220 240 260 280 300 320
Vvavelength (nm)
Smocth (=30
O
'Pro,C.
SINZD
P0G | N o)
N
Bu
200 220 240 260 280 300 320 340
Wavelength (nm)
Smooth (530
200 220 240 260 280 300 320 340
Wavelength (nm)
Smooth (530
] B
=
MeO,C.
2 o
1e0,C ! N 0o
N
Bu
200 220 240 260 280 300 320 340

Wavelength (nm)

340

Circular Dichroism (mdeg)

ular Dichroism (mdeg)

Circ

Circular Dichroism (mdeg)

Circular Dichroism (mdeg)

89

-20

<25

-30

-35

5

30

i}

-20

-30

Ef0.,C

| -
Et0,C ,U/ N O

Smosth ()0

'Bu
200 220 240 260 280 300 320 340
Vavelength (nm)
Erm

Wavelength (nm)

Cl

MeO,C

r
MeO,C ,\“‘ VERNY,

200 220 240 260 260 300 320 340

Vwavelength (nm)

Smooth ()0

eO,C.

MeO,C

200 220 240 260 280

300

Vwavelength (nm)

320

340



Circular Dichroism (mdeg) Circular Dichroism (mdeg) Circular Dichroism (mdeg)

Circular Dichroism (mdeg)

Smout 00
3
[0}
°
13
Xy OMe E
! g
= c
Y
M&O,C. o A
I B TR S it o] g
MeO,C | N/ '\ E
By g
0
200 220 240 260 260 300 320 340
Wavelength (nmy
Smoat 620
el
0
0
13
£
F g
’ 0
£
fg 0
= 0
i
MeO,C ; v 0. E
Y | o) 2
MeO,C N 27 U/ 5
BU
200 220 240 260 280 300 320 340
Wavelength (nm)
Smout 00
o
b
T
3
£
Bj 2
0
H
{ g
0
-
MeO4C. s
)
T U
MeO,C w9 g
‘Bu
200 220 240 260 260 300 320 340
Wavelength (nmy
S @10
L =
o
/ i}
T
£
£
GN a
ol
c
{ i
o]
MeO}C. i
» \ 3
Meo.Cc N/ N P 2
]
Bu
200 220 240 260 280 300 320 340

Wavelength (nm)

90

-20

’ XN —OPh
Me®,C o
e0,c N TN 0
B
200 220 240 260 280 300 320 340
Vvavelength (nm)
|
MeOC‘ 0
méoc N/ N P
Bu
200 220 240 260 260 300 320 340
VWavelength (nm)
CF.
N
h
=
MeO,C. o
|
MeosC N TN
Bu
200 220 240 260 280 300 320 340
Wavelength (nm)
0,
B
MeQ,C .
MeO,C 1,‘// N O
Bu
200 220 240 260 280 300 320 340

Vavelength (nm)

Smooth (510

Smooth ()0

Smooth (s)0

Smosth ()0



Circular Dichroism (mdeg) Circular Dichroism (mdeg) Circular Dichroism (mdeg)

Circular Dichroism (mdeg)

40

S
e=
ME0C
e, o
e0,C | )TN S
By
200 220 240 260 260 300 320 340
Wavelength (nm)
OMe
=
MeQ,G
200 220 240 260 260 300 320 340
Wavelength (nm)
OBn
MeG,C A
Meo,C NN P
Bu;
200 220 240 260 2680 300 320 340
Wavelength (nm)
MeOjC : o
MeO,C N/ o
‘Bu
200 220 240 260 2680 300 320 340

Wavelength (nm)

Smoath (570

Smooth ()0

Smooth ()0

Smooth ()0

Circular Dichroism (mdeg) Circular Dichroism (mdeg) Circular Dichroism (mdeg)

Circular Dichroism (mdeg)

91

Ph
|
MeO,C.
O / \
MeD:C N/ o
Bu
200 220 240 260 260 300 320 340
Wavelength (nm)y
Ph
MeO,C.
O, S\
! N
Mg6,C N i
‘Bu
200 220 240 260 260 300 320 340
Wavelength (nm)
Cl
o cl
>
M
eO0,C o
| N o
MeO,C ™ N h
By
200 220 240 260 260 300 320 340
Wavelength (nm)
=
S
MeQ,C.
2 _o
MEO,C N/ N
Bu
200 220 20 260 280 300 320 340

Wavelength (nm)

Smooth ()0

Smooth (50

Smooth ()0

Smooth (s):0



Circular Dichroism (mdeg) Circular Dichroism (mdeg) Circular Dichroism (mdeg)

Circular Dichroism (mdeg)

200 220 240 260 2680 300 320 340
Wavelength (nm)
1
MeO,C:
o,/
i} N
Vieo;C o
BU
200 220 240 260 260 300 320 340
Wavelength (nm)
MeO;C
O \
MeO.C.... N 0
Ph
200 220 240 260 2680 300 320 340
Wavelength (nm)
MeQ,C o
Meo,C NN O
Pr
200 220 240 260 2680 300 320 340

Wavelength (nm)

Smooth (530

Smooth ()0

Smooth ()0

Smooth ()0

Circular Dichroism (mdeg) Circular Dichroism (mdeg) Circular Dichroism (mdeg)

Circular Dichroism (mdeg)

92

200

220

240 260 260 300 320
Wavelength (nm)

340

0|/
e0.C iN_/ I\ S

200

220

240 260 260 300 320
Wavelength (nm)

340

Vi

MeD,C.

o
T b
e0,C | Ny TN P

200

220

240 260 260 300 320
Wavelength (nm)

340

MeO,C

I
MeO,C  iN_/

200

220

240 260 260 300 320
Wavelength (nm)

340

Smooth ()0

Smooth ()0

Smooth (50

Smooth ()0



Circular Dichroism (mdeg)

MeO,C ‘ °
Me®,C | Y d
Bu
200 220 240 260 280 300 320

Wavelength (nm)

340

Smooth (530

Circular Dichroism (mdeg)

93

1e0,C

MeO,

200

220

240 260 280 300
Wavelength (nm)

320

340



