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I- Instrumentation and Chemicals

(-)-Shikimic acid was kindly provided by Guangxi WanShan Spice Co. Ltd. with
chromatography grade as a natural product. Amino acid methyl ester hydrochloride
was prepared according to the reference (Bioorganic & Medicinal Chemistry 18 (2010)
2165-2172). Other reagents and chromatography grade solvents were purchased from
commercial sources and used after dehydrated (3A molecule sieve). Petroleum ether
(PE) used in the experiments refers to the boiling fraction 60-90°C. The purity
determination of the products and reactions monitoring were accomplished by thin
layer chromatography (TLC) on silica gel Polygram SILG/UV 254 plates.

(-)-Methyl-3-dehydroshikimate (3-MDHS) was readily prepared by using IBX as
oxidant in THF, starting from the renewable and biomass-based compound
(-)-shikimic acid through an elegant and high yielding strategy according to the effort
of our laboratory.

Melting points of compounds were uncorrected and measured on Thiele
apparatus. *H-NMR and *CNMR spectra were performed on Brucker DRX-400
spectrometer for DMSO-dg solution, and chemical shifts were reported as 6 values
using tetramethylsilane (TMS) as an internal standard. Mass spectrometry was
measured on a Shimadzu GC-MSQP5050A and VG ZAB-HS mass spectrometer in
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electron ionization mode. Specific rotation was measured on U.S. Rudolph's Autopol
IV type polarimeter. IR spectra were recorded on a RFX-65A spectrometer.

11-1 Typical procedure for the preparation of (-)-methyl shikimate

A solution of (-)-shikimic acid (17.4 g, 0.10 mol) in MeOH (150 ml) was added
SOCI; (15 ml, 0.20 mol) drop wise at 10-20°C over 1 h. The resulting mixture was
heated to 40°C for 3h until completion of the reaction. The mixture was filtered and
evaporated under reduced pressure to afford a pale yellow oil, which was purified by
recrystallization from EtOAc to give compound (-)-methyl shikimate as white powder
solid.

11-2 Typical procedure for the preparation of 3-MDHS

To a mixture of (-)-methyl shikimate (9.4g, 0.05mol) and IBX (16.8g, 0.06mol) was
added THF (220 ml). The resulting mixture was stirred at 10-20°C for the completion
of the reaction. The IBA byproduct was filtered off and the filtrate was concentrated
under reduced pressure to afford crude 3-MDHS as white solid. The crude product
was recrystallized from EtOAc to give chromatography grade 3-MDHS as white
crystals.

11-3 General procedure for the preparation of compounds (table 2 entry 1-14,
table 3 entry 1-4)

To a stirred solution of amino acid methyl ester hydrochloride (5.0mmol) in ethanol
(20ml) was added CH3ONa (0.27g, 5.0mmol), after stirring for 0.5 h, 3-MDHS (0.93g,
5.0mmol), p-toluenesulfonic acid (0.05g, 0.25mmol) and 3A molecule sieves (10g)
was added into the reaction mixture, then heated at 75°C for the indicated hours and
monitored by TLC. Upon cooling, the mixture was filtered off and the resulting
filtrate was evaporated under reduced pressure to provide the crude product which
could further be purified by recrystallization or by column chromatography on silica
gel (200-300) using EtOAc-PE system as eluent.

I1-4 General procedure for the preparation of compounds (table 3 entry 5-6)

To a stirred solution of carbamate (5.0mmol) in ethanol (20ml) was added 3-MDHS
(0.93g, 5.0mmol), p-toluenesulfonic acid (0.05g, 0.25mmol) and 3A molecule sieves
(10g). The mixture was heated at 75°C for the indicated hours and monitored by TLC.
After completion of the reaction, the mixture was filtered and the resulting filtrate was
evaporated under reduced pressure to provide the crude product, which was
subsequently crystallized from EtOAc-PE to give the pure product.

11-5 Procedure for the preparation of compound 5f (table 3 entry 7)

To a solution of acetamide (0.29g, 5.0mmol) in ethanol (20ml) was added 3-MDHS
(0.93g, 5.0mmol), p-toluenesulfonic acid (0.05g, 0.25mmol) and 3A molecule sieve
(10g). The reaction mixture was stirred at 75°C for 24 hours. Then the reaction
mixture was washed with brine, extracted with ethyl acetate and dried over MgSO,
filtered and concentrated under vacuum to furnish the crude product, which was
subsequently crystallized from EtOAc-PE to give the pure product.
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11-6 General procedure for the preparation of compounds (table 3 entry 8-10)

A mixture of the aromatic amino acid (5.0mmol), 3-MDHS (0.93g, 5.0mmol) and 3A
molecule sieve (10g) in ethanol (20ml) was heated at 75°C for the indicated time
(monitored by TLC). After cooling to r.t., ethanol was removed under reduced
pressure and the residue was purified by recrystallization to give the desired product.

I1-7 Procedure of microwave assisted for the preparation of compound (3m)

To a stirred solution of L-Serine methyl ester hydrochloride (0.78g, 5.0mmol) in
methanol (20ml) was added CH3;ONa (0.27g, 5.0mmol) and stirring for 0.5 h, then
filtered and the filtrate was evaporated under reduced pressure to afford a oily liquid.
The oily liquid was dissolved in DMF (5ml), and 3-MDHS (0.93g, 5.0mmol),
p-toluenesulfonic acid (0.05g, 0.25mmol) and 3A molecule sieves (10g) was added
into that mixture. The reaction mixture was heated at 130°C in microwave reactor for
the indicated times and monitored by TLC. Upon cooling, the mixture was filtered
and the resulting filtrate was washed with brine, extracted with ethyl acetate and dried
over MgSO,4. Then filtered and concentrated under vacuum to furnish the crude
product, which was subsequently purified by column chromatography on silica gel
(200-300) using EtOAC-PE system as eluent.

11-8 General procedure for the preparation of compound (6)

To a stirred solution of 3-MDHS (0.93g, 5.0mmol) in THF (20 ml) was added
2-amino-4-chlorobenzoic acid (0.86g, 5.0mmol). The mixture was refluxed for the
completion of the N-arylation reaction (monitored by TLC). Upon cooling, DCC
(2.06g, 10mmol ), DMAP (0.03g, 0.25mmol) was added into the mixture and stirred
for 12h. The solid byproduct was filtered off and the filtrate was removed under
reduced pressure. DCM (10ml) was added into the flask to dissolve the residue, and
the resulting organic layer was sequentially washed with 1N HCI solution (3%x10 ml),
10% aqueous NaHCOg3 (3x10 ml) and brine (3x10 ml), dried over anhydrous MgSO,,
filtered and concentrated under reduced pressure to give the crude product, which was
further crystallized from EtOAc-PE to give the pure product of 6.

III-Characterization Data for Products

III-1 Characterization Data for Products Table 2 Entry 1-14

COOCH;
COOCH;

N> CH,
H
OH

N-(2-hydroxy-5-methoxycarbonylphenyl)alanine methyl ester (3a):
Pale yellow oil, ([a]p®®> =-63.79, ¢=0.59 in ethanol), *"HNMR (400 MHz, DMSO-ds)
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ppm: 10.40 (s, 1H), 7.19 (dd, J; = 8.15 Hz, J,= 1.74Hz, 1H), 6.95 (d, J = 1.74 Hz,
1H), 6.75 (d, J = 8.15 Hz, 1H), 4.99 (d, J = 0.94 Hz, 1H), 4.16 (q, J = 6.96 Hz, 1H),
3.74 (s, 3H), 3.63 (s, 3H), 1.41 (d, J = 6.96 Hz, 3H); MS (EI): m/z=253[M]",
222[M-OCHj]", 194[M-COOCHs]", 194, 178, 77[CsHs]".

COOCH;

COOCH,;
CH,

N
OH CHs

N-(2-hydroxy-5-methoxycarbonylphenyl)valine methyl ester (3b):

Yellow solid, m.p.79~81°C, ([a]*p =-116.19, ¢=0.20 in ethanol), ‘HNMR (400 MHz,
DMSO-dg) ppm: 10.47 (s, 1H), 7.19 (dd, J; = 8.17 Hz, J,= 1.91 Hz, 1H), 7.04 (d,J =
1.91 Hz, 1H), 6.76 (d, J = 8.16 Hz, 1H), 4.81 (d, J = 9.33 Hz, 1H), 3.89 (t, 1H), 3.74
(s, 3H), 3.62 (s, 3H), 2.12 (m, 1H), 0.98 (d, J = 6.80 Hz, 3H), 0.93 (d, J = 6.80 Hz,
3H); **C NMR (100 MHz, DMSO-dg) ppm: 173.5(C=0), 166.5(C=0), 149.1, 136.0,
120.8, 119.8, 113.2, 110.5, 61.4, 51.6, 51.5, 30.7, 18.7, 18.8; MS (El): m/z=281[M]*,
250[M-OCHs]*, 222[M-COOCH;]", 178, 77[CsHs]*.

COOCH;
COOCH;

H >N SCH,
N
OH CHs

N-(2-hydroxy-5-methoxycarbonylphenyl)isoleucine methyl ester (3c):
Yellow solid, m.p.109~111°C, ([a]*°> =-83.80, ¢=0.28 in ethanol), *HNMR (400
MHz, DMSO-dg) ppm: 10.47 (s, 1H), 7.19 (dd, J; = 8.18 Hz, J,= 1.86 Hz, 1H), 7.03
(d, J = 1.86 Hz, 1H), 6.76 (d, J = 8.18 Hz, 1H), 4.83 (d, J = 8.00 Hz, 1H), 3.95 (m,
1H), 3.74 (s, 3H), 3.62 (s, 3H), 1.89 (m, 1H), 1.57 (m, 1H), 1.24 (m, 1H), 0.90 (m,
6H). HNMR (400 MHz, DMSO-ds and D,O) ppm: 7.18 (dd, J; = 8.40 Hz, J,= 1.60
Hz, 1H), 6.97 (d, J = 1.60 Hz, 1H), 6.73 (d, J = 8.40 Hz, 1H), 3.85 (d, J = 6.4 Hz,
1H), 3.69 (s, 3H), 3.56 (s, 3H), 1.81 (m, 1H), 1.46 (m, 1H), 1.18 (m, 1H), 0.82 (m,
6H); *C NMR (100 MHz,DMSO-ds) ppm: 173.4 (C=0), 166.4 (C=0), 149.0, 135.8,
120.8, 119.7, 113.1, 110.4, 60.0, 51.6, 51.5, 36.9, 25.1, 15.3, 11.1; MS (EI):
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m/z=295[M]*, 264[M-OCHs]", 236[M-COOCH3]*, 178, 77[CeHs]".

COOCH;

COOCH;
/K/COOCHs
e

N
OH

N-(2-hydroxy-5-methoxycarbonylphenyl)aspartate dimethyl ester (3d):
Yellow oil, ([¢]p? =-8.35, ¢=0.27 in ethanol), *H NMR (400 MHz, DMSO-dg) ppm:
10.43 (s, 1H), 7.20 (dd, J; = 8.15 Hz, J, =1.79 Hz, 1H), 7.10 (s, 1H), 6.76 (d, J = 8.15
Hz, 1H), 5.29 (d, J = 8.00 Hz,1H), 4.51 (d, J = 7.99 Hz, 1H), 3.75 (s, 3H), 3.62 (s,
3H), 3.60 (s, 3H), 2.91 (d, J; = 6.40 Hz, 2H); *C NMR (100 MHz, DMSO-ds) ppm:
172.3 (C=0), 170.9 (C=0), 166.5(C=0), 149.3, 135.2, 120.6, 120.1, 113.4, 110.9,
52.2, 51.7, 51.6, 516, 364; MS (El): m/z=311[M]", 280[M-OCH3]",
252[M-COOCHs]*, 178, 77[CeHs]*.

COOCH,

COOCH;
N
OH
N-(2-hydroxy-5-methoxycarbonylphenyl)glycine methyl ester (3e):
Yellow solid, m.p.110~112°C, *HNMR (400 MHz, DMSO-ds) ppm:10.36 (s, 1H),
7.18 (dd, J; = 8.00, J,=1.74 Hz, 1H), 6.89 (d, J = 1.74 Hz, 1H), 6.75 (d, J = 8.00Hz,
1H), 5.30 (s, 1H), 3.96 (s, 2H), 3.74 (s, 3H), 3.65 (s, 3H); MS (El): m/z=239[M]",

208[M-OCHs]", 180[M-COOCH;]*, 77[CeHs]".

COOCH;

COOCH;

ZT

OH
2

HN
N-(2-hydroxy-5-methoxycarbonylphenyl)tryptophan methyl ester (3f):

Brown solid, m.p. 159~161°C, ([a]p® =-21.67, ¢=0.10 in ethanol), *H NMR (400

MHz, DMSO-dg) ppm: 10.93 (s, 1H), 10.39 (s, 1H), 7.47 (d, J = 7.60 Hz, 1H), 7.33 (d,
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J = 8.00 Hz, 1H), 7.14-7.20 (m, 2H), 7.06 (t, J = 7.51 Hz, 1H), 6.94-7.00 (m, 2H),
6.73 (d, J = 8.00 Hz, 1H), 4.95 (d, J = 8.40 Hz, 1H), 4.38 (d, J = 6.80 Hz, 1H), 3.74
(s, 3H), 3.56 (s, 3H), 3.26 (d, J = 6.00 Hz, 2H); *C NMR (100 MHz,DMSO-ds) ppm:
1735 (C=0), 166.5 (C=0), 148.9, 136.1, 135.6, 127.2, 123.9, 121.0, 120.8, 119.6,
1185, 118.0, 113.0, 111.5, 110.2, 108.9, 56.2, 51.8, 51.5, 27.8; MS (El):
m/z=368[M]*, 337[M-OCHg]*, 309[M-COOCHs]", 178, 130, 77[CsHs]".

COOCH;

COOCH;

N *
H
OH
HsC” “CH,

N-(2-hydroxy-5-methoxycarbonylphenyl)leucine methyl ester (3g):
Brown oil, ([o]o® =-47.84, ¢=0.38 in ethanol), *H NMR (400 MHz, DMSO-dg) ppm:
10.41 (s, 1H), 7.20 (dd, J; = 8.00 Hz, J,= 1.60 Hz, 1H), 6.99 (d, J = 1.60 Hz, 1H),
6.76 (d, J = 8.00 Hz, 1H), 4.92 (d, J = 9.11 Hz, 1H), 4.06 (m, 1H), 3.74 (s, 3H), 3.61
(s, 3H), 1.74 (m, 2H), 1.60 (m, 1H), 0.92 (d, J = 6.00 Hz, 3H), 0.87 (d, J=6.00 Hz,
3H); MS (EI): m/z=295[M]", 264[M-OCHs]", 236[M-COOCH,]*, 178, 77[CcHs]".

COOCH;

COOCHS,

N
H
HiC CHj

N-(3-methoxycarbonylphenyl)leucine methyl ester (39°):
White solid, m.p. 147~149°C *H NMR (400 MHz, DMSO-ds) ppm: 7.13-7.19 (m,
3H), 6.79 (m, 1H), 5.96 (disproportion), 3.99 (m, 1H), 3.79 (s, 3H), 3.60 (s, 3H),
1.55-1.74 (m, 3H), 0.92 (d, J = 6.80Hz, 3H), 0.85 (d, J = 6.80Hz, 3H); MS (El):
m/z=279[M]*, 248[M-OCHs]*, 220[M-COOCH]", 178, 164, 77[C¢Hs]", 36.
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COOCH,;

COOCH;

OH

OH
N-(2-hydroxy-5-methoxycarbonylphenyl)tyrosine methyl ester (3h):

Pale yellow oil, ([o]o® =+7.49, ¢ =0.67 in ethanol), *H NMR (400 MHz, DMSO-ds)

ppm: 10.40 (s, 1H), 9.26 (s, 1H), 7.19 (m, 1H), 6.99 (m, 3H), 6.74 (d, J; = 33.96 Hz,

J, =8.30 Hz, 1H), 6.66 (s, 1H), 6.65 (s, 1H), 4.90 (s, 1H), 4.29 (d, J = 4.00 Hz, 1H),

3.74 (s, 3H), 3.57 (s, 3H), 2.99 (d, J = 6.4 Hz, 2H); MS (El): m/z=345[M]",

313[M-HOCHjs]", 286[M-COOCH,]", 178, 77[CeHs]".

COOCH,
COOCH,

N COOCH;
OH

N-(2-hydroxy-5-methoxycarbonylphenyl)glutamic dimethyl ester (3i):

Pale yellow oil, ([o]p® =+7.49, c=0.67 in ethanol), *H NMR (400 MHz, DMSO-dg)
ppm: 10.43 (s, 1H), 7.21 (dd, J; = 8.15 Hz, J, =1.79 Hz, 1H), 7.00 (s, 1H), 6.77 (d, J
= 8.15 Hz, 1H), 5.06 (d, J = 8.00 Hz, 1H), 4.18 (dd, J; = 14.32 Hz, J, = 8.25 Hz,
1H), 3.76 (s, 3H), 3.64 (s, 3H), 3.59 (s, 3H), 2.47 (t, 2H), 2.12 (m, 2H); *C NMR
(100 MHz, DMSO-dg) ppm: 173.4 (C=0), 172.8 (C=0), 166.5 (C=0), 149.6, 135.2,
120.7, 120.3, 113.4, 111.1, 55.0, 52.0, 51.6, 51.4, 29.8, 26.9; MS (El): m/z=325[M]",
294[M-OCH,]", 266[M-COOCH;]", 234, 178, 77[CsHs]".

COOCHS,

COOCH;

CH
H* s”
N

OH
N-(2-hydroxy-5-methoxycarbonylphenyl)methionine methyl ester (3j):

Brown oil, ([o]o® =-23.26, ¢=0.38 in ethanol), *H NMR (400 MHz, DMSO-dg) ppm:

10.43 (s, 1H), 7.21 (dd, J; = 8.00 Hz, J, = 1.60Hz, 1H), 7.02 (d, J = 1.60 Hz, 1H),

6.77 (d, J = 8.00 Hz, 1H), 5.13 (d, J = 8.00 Hz, 1H), 4.27 (m, 1H), 3.76 (s, 3H), 3.65
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(s, 3H), 2.58 (m, 2H), 2.05-2.10 (m, 5H); MS (EI):m/z=315[M+2]*, 313[M]",
282[M-OCH3]", 254[M-COOCHs]", 206, 178, 77[CeHs]".

COOCH,;

COOCH;

ZT

OH

N-(2-hydroxy-5-methoxycarbonylphenyl)phenylalanine methyl ester (3k):
Orange-yellow oil, ([oa]p® =-17.00, ¢=0.46 in ethanol), '"H NMR (400 MHz,
DMSO-dg) ppm: 10.39 (s, 1H), 7.25 (m, 5H), 7.18 (dd, J; = 8.00 Hz, J,= 1.60 Hz,
1H), 7.00 (d, J = 1.60 Hz, 1H), 6.73 (d, J = 8.00 Hz, 1H ), 4.98 (d, J = 8.35 Hz, 1H),
4.38 (d, 1H), 3.74 (s, 3H), 3.57 (s, 3H), 3.11 (m, 2H); *C NMR (100 MHz, DMSO-ds)
ppm: 173.06 (C=0), 166.50 (C=0), 149.5, 149.4, 136.9, 135.0, 129.2, 129.2, 128.3,
126.7, 120.7, 120.2, 113.3, 111.0, 57.1, 51.8, 51.6, 37.5; MS (El): m/z=329[M]",
298[M-OCHj3]", 270[M-COOCHs]*, 238, 178, 77[CcHs]".

COOCH,3
COOCH;
CH

N 3

H
OH

N-(2-hydroxy-5-methoxycarbonylphenyl)threonine methyl ester (31):
White solid, m.p.150~152°C, ([a]o®®> =-65.30, ¢ =0.25 in ethanol) , *H NMR (400
MHz, DMSO-ds) ppm: 10.46 (s, 1H), 7.18 (dd, J; = 8.40, J, = 1.60Hz, 1H), 6.93 (d, J
= 1.60 Hz, 1H), 6.76 (d, J = 8.40 Hz, 1H), 5.21 (d, J = 5.20 Hz, 1H), 5.00 (d, J =
9.60 Hz, 1H), 4.17 (d, J = 2.40 Hz, 1H), 4.03 (m, 1H), 3.73 (s, 3H), 3.61 (s, 3H), 1.18
(m, 3H); MS (EI):m/z=283[M]*, 252[M-OCHs]*, 224[M-COOCH;]", 178, 77[CsHs]".

COOCH;
COOCH;

N *
H
OH OH

N-(2-hydroxy-5-methoxycarbonylphenyl)serine methyl ester ( 3m):
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White solid, m.p.150~152°C, ([a]o*®> =-65.30, ¢ =0.25 in ethanol), *H NMR (400
MHz, DMSO-ds) ppm: 10.46 (s, 1H), 7.19 (dd, J; = 8.00, J, = 1.60 Hz, 1H), 6.95 (d,
J = 1.60Hz, 1H), 6.76 (d, J = 8.00Hz, 1H), 5.22 (s, 1H), 5.11 (d, J = 9.20 Hz, 1H),
4.18 (m, 1H), 3.76-3.86 (m, 2H), 3.74 (s, 3H), 3.62 (s, 3H); *C NMR (100 MHz,
DMSO-ds) ppm: 172.3 (C=0), 166.5 (C=0), 149.0, 135.8, 120.7, 119.6, 113.0, 110.3,
61.8, 57.4, 51.8, 51.5; MS (El):m/z=269[M]", 238[M-OCH3]", 210[M-COOCHs]",
192, 178, 77[C¢Hs] ™.

III-2 Characterization Data for Products Table 3 Entry 2-8

COOCHS;

L~ COOCH;
N
OH

N-(2-hydroxy-5-methoxycarbonylphenyl)-B-alanine methyl ester (5a):
Colorless crystal, m.p.118~120°C, *H NMR (400 MHz, DMSO-dg) ppm: 10.27 (s,
1H), 7.16 (dd, J; = 8.04, J,= 2.00 Hz, 1H), 7.04 (d, J = 2.00 Hz, 1H), 6.73 (d, J =
8.04Hz, 1H), 4.95 (s, 1H), 3.75 (s, 3H), 3.60(s, 3H), 3.32 (t, 2H), 2.62 (t, 2H); **C
NMR (100 MHz, DMSO-dg) ppm: 172.2 (C=0), 166.7 (C=0), 149.1, 136.5, 120.9,
119.2, 112.9, 109.9, 51.5, 51.4, 38.8, 33.2; MS (EI): m/z=253[M]", 222[M-OCHa]",
194[M-COOCH;]", 178, 77[CsHs]".

OH
N-(2-hydroxy-5-methoxycarbonylphenyl)-y-aminobutyric acid methyl ester (5b):
Colorless crystal, m.p.114~116°C, *H NMR (400 MHz, DMSO-dg) ppm: 10.30 (s,

1H), 7.13 (dd, J 1 = 8.00, Jo= 2.00 Hz, 1H), 7.00 (d, J = 2.00 Hz, 1H), 6.71 (d, J =
8.00 Hz, 1H), 4.85 (s, 1H), 3.74 (s, 3H), 3.58 (s, 3H), 3.07 (t, J = 6.81 Hz, 2H), 2.39
(t, J = 7.30 Hz, 2H), 1.81 ('m, 2H); *C NMR (100 MHz,DMSO-dg) ppm: 173.3
(C=0), 166.7 (C=0, 148.8, 137.1, 120.9, 118.5, 112.7, 109.4, 51.5, 51.3, 42.0, 31.0,
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23.9; MS (EI):m/z=267[M]", 236[M-OCHs]", 204, 178, 77[CeHs]".

OH

N-(2-hydroxy-5-methoxycarbonylphenyl)-6-aminohexanoic acid methyl ester (5c):
Whirte solid, m.p.76~78°C, 'HNMR (400 MHz, DMSO-ds) ppm: 10.24 (s, 1H), 7.14
(dd, J; = 8.40, J, = 1.60 Hz, 1H), 7.02 (d, J = 1.60 Hz, 1H), 6.72 (d, J = 8.40Hz, 1H),
4.87 (s, 1H), 3.75 (s, 3H), 3.57 (s, 3H), 3.04 (t, 2H), 2.30 (t, 2H), 1.55 (m, 4H), 1.32
(m, 2H); **C NMR (100 MHz, DMSO-dg) ppm: 173.3.0 (C=0), 166.7 (C=0), 148.8,
137.1, 120.9, 118.5, 112.7, 109.5, 51.4, 51.1, 42.7, 33.2, 28.1, 26.1, 24.3; MS (EI):
m/z=295[M]*, 264 [M-OCHj3]", 236[M-COOCHSs]*, 180, 77[CeHs]".

COOCH;

NHCOOCH,
OH

N-(2-hydroxy-5-methoxycarbonylphenyl)methyl carbamate (5d):
White solid, m.p.167~169°C, *HNMR (400 MHz, DMSO-dg) ppm: 10.72 (s, 1H),
8.49 (s, 1H), 8.22 (s, 1H), 7.56 (d, J=8.00, 1H), 6.90 (d, J=8.00 Hz, 1H), 3.78 (s, 3H),
3.64 (s, 3H); *C NMR (100 MHz,DMSO-ds) ppm: 166.0 (C=0), 154.3 (C=0), 152.7,
126.1, 126.0, 122.9, 120.3, 114.9, 51.9, 51.7; MS (EI): m/z=225[M]*, 194[M-OCHa]",
166[M-COOCH;]", 97, 77[CeHs]".

COOCH,

NHCOOCH,CH,
OH

N-(2-hydroxy-5-methoxycarbonylphenyl)ethyl carbamate (5e):
White solid, *H NMR (CDCls, 400 MHz), ppm: 8.80 (s, 1H, 4-OH), 7.86 (d, J = 2.0
Hz, 1H), 7.72 (dd, J; =8.4 Hz, J, =2.0 Hz, 1H), 6.95 (d, J = 8.4 Hz, 1H), 6.94 (s,
1H, NH), 4.26 (q, 2H), 3.86 (s, 3H, CH3), 1.32 (t, 3H, CHs); IR(KBr, vicm™): 3431,
3185, 3004, 2954, 1718, 1689, 1604, 1548, 1452, 1278, 1230, 1058, 767, 690; MS
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(E1): m/iz=239[M]*, 208 [M-OCHj] *, 167, 136.

COOCH; COOCH,4

NH
OH OH

Methyl 3-(5-methoxycarbonyl-2-hydroxyphenylamino)-4-hydroxybenzoate (5f):
Yellow solid, *H NMR (DMSO-dg, 400 MHz), ppm: 10.72 (s, 2H, OH), 7.68 (d, J =

2.0 Hz, 2H), 7.42 (dd, J, = 8.4 Hz, J,=2.0 Hz, 2H), 6.95 (d, J = 8.4 Hz, 2H), 6.76 (5,
1H, NH), 3.76 (s, 6H, CHs); IR (KBr, vicm™): 3359, 3016, 2950, 1689, 1604, 1537,
1517, 1427, 1375, 1278, 1112, 875, 763, 640; MS (EI): m/z=317[M]*, 285, 257, 198 ,
127.

COOCH;  Cl

Iz

OH COOH
Methyl 3-(5-chloro-2-acetylphenylamino)-4-hydroxybenzoate (59)

Yellow solid, m.p.>200°C, *H NMR (DMSO-ds, 400 MHz) ppm: 11.25 (s, 1H,

COOH), 10.80 (s, 1H), 9.62 (s, 1H), 7.89 (d, J = 8.4 Hz, 1H), 7.85 (d, J = 2.0 Hz 1H),

7.63 (dd, J, = 8.4 Hz, J,= 2.0 Hz, 1H), 7.03 (d, J = 8.4 Hz, 1H), 6.93 (d, J= 2.0 Hz,

1H), 6.79 (dd, J, = 8.4 Hz, J,= 2.0 Hz, 1H), 3.79 (s, 3H); MS (EI): m/z=323, 321[M]",

271, 244.

III-3 Characterization Data for compound (6)

3-chloro-7-methoxycarbonyl-dibenz[b,e][1,4]oxazepin-11(5H)-one(6)
Yellow solid, m.p.>200°C, *HNMR (400 MHz, DMSO-ds) ppm: 9.33 (s, 1H), 7.87
(d, J = 8.80, 1H), 7.83 (d, J = 2.40 Hz, 1H), 7.64 (dd, J, = 8.80Hz, J,=2.40Hz, 1H),
7.30 (d, J =8.40, 1H), 7.24 (d, J = 2.00 Hz ,1H), 6.99 (dd, J; = 8.40Hz, J, = 2.00Hz,
1H), 3.84 (s, 3H); MS (EI): m/z=303[M]*, 272[M-OCHs]*, 244[M-COOCH;]", 188,
77[CeHs]", 44.
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II-4 C NMR, *H NMR spectra for all products
(Table 2 Entry 1, 3a)
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(Table 2 Entry 2, 3b)

13CNMR spectrum of sample ZESM281
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1HNMR spectrum of sample EZSM281
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1HNMR spectrum of sample ZESM295A

COOCH,
COOCH,
N)'\,/\CH
H 3
OH CH,

!
;
:
|

A S\

Integral
e
1.0302
——

A ~—

373
477

1093 —

3l =

.,_
.0

1. 35

<

|
) TR iy,
lsj g BRE S SR E
I & <leilm B B e
T T T ' T ——— s —
B g 4 3 2 1 l];

1HNMR spectrum of sample ZESM295A

\[I/
COOCH;
COOCH,
NN CH,
H
OH CH,

—6.773
6.752

_—7.030
TT~—7.026

“N

T T
ppm 7.25

S15



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

1HNMR spectrum of sample ZESM295A in DMSO-d6 and D20
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(Table 2 Entry 4, 3d)

13CNMR spectrum of sample ZESM 311 in DMSO-d6
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1HNMR spectrum of sample ZESM311
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13CNMR spectrum of sample ZESM368
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1HNMR spectrum of sample ZESM368
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(Table 2 Entry 7, 3g)

1HNMR spectrum of sample ZESM295
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(Table 2 Entry 7, 39")

1HNMR spectrum of sample ZESM 279 DMSO-d6
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(Table 2 Entry 8, 3h)

1HNMR spectrumof sample ZESM345
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(Table 2 Entry 9, 3i)

13CNMR spectrum of sample ZESM325
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1HNMR spectrum of sample ZESM 325 DMSO-d6
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1HNMR spectrum of sample ZESM 313 DMSO-d6
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1HNMR spectrum of sample EZSM313
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(Table 2 Entry 12, 3I)
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(Table 2 Entry 13, 3m)

13CNMR spectrum of sample ZESM269

E S 8 g 8 g2 as GRARSA%ARAR
Y8 g 8 82 22 ‘ i
[ N B VA TN SN
COOCH,
COOCH,
N *
H
OH OH
L1l L
bm | 20 w0 o 1o e e T !
1HNMR spectrum of sample ZESM269
< € RR22{ERR ““"’fgﬂ:33333333'??3;;”39?3’....3,
| NP S
COOCH,4
COOCH,
N *
H
OH OH
J Al AU
‘ M JASVO
| AV A
H i3 ]| =lel 2lslals A lo
on 12 N 10 3 T8 7 6 R 3 L 0

S29



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

1HNMR spectrum of sample ZESM269
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1HNMR spectrum of sample B-EZSM253
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(Table 3 Entry 3, 5b)

13CNMR spectrum of sample ZESM267A
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1HNMR spectrum of sample ZESM295B
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(Table 3 Entry 5, 5d)

13CNMR spectrum of sample ZESM225
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1HNMR spectrum of sample ZESGN225

N |
COOCH;,
N/COOCH3
H
OH
| |
J\‘ A H: I
_J\ V U
: o\ A ./
< B 2 :
;:77 Br507 S 3;57777 8007 - 7‘75 o ) 7‘50 - 7.25 o 7I00 - 6?
i
(Table 3 Entry 6, 5¢)
COOCH;4
1HNMR spectrum of sample CHYM239A
13757 ;2;:
N R
NHCOOCH,CH5
OH
U m, l_JL LJg
\ " N )
Z 8 1213 72 s 3l
pon fo L ] A T L 3 : T

'H NMR (400 MHz, CD;COCD3)

S36



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

(Table 3 Entry 7, 5f)

1HNMR spectrum of sample CHYM210B
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(Table 3 Entry 8, 59)
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1HNMR spectrum of sample ZESM321.5
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1HNMR spectrum of sample B-ZESM303
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The chiral HPLC analysis for the product of L-serine methyl ester hydrochloride.

2012-7-517:43:331/1

solution Analysis Report ====

;- D:\wwj\20120705\§i 1 3 4%\ ZESM269L1.led
Acquired by : Admin

Sample Name : zesm269
Sample ID : AS-H 0.8mL/min, 85/15
Tray# Al
Vail # 119
Injection Volume :10uL
Data File Name : ZESM269L1.Icd
Method File Name : wwj-20120514.lcm
Batch File Name 5
Report File Name : Default.ler
Data Acquired : 2012-7-5 14:56:39
Data Processed : 2012-7-5 15:46:42
<Chromatogram>
D:\wwj\20120705\§i 2 3 f:#\ZESM269L1.Icd
mAU 5
3 PDA Multi 3
2
150 ““‘
100
50
1 2
S
=
0___1(\‘~,W T/\L )
e ' T d T t ¥ y T 4] { T
0 10 20 30 40
min
1 PDA Multi 3/220nm 4nm
PeakTable
PDA Ch3 220nm 4nm
[Peak# | Ret Time Area Height Area% | Height%
1] 18.068 570222 15986 7.495]
2| 20.938 7037326 165454 92.505| 91.189
Total 7607548 181440/ 100.000] 100.000

D:\wwj\20120705 i £ 3 4% \ZESM269L1.Icd

S40



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

The chiral HPLC analysis for the product of DL-serine methyl ester hydrochloride.

< POF

*_Complete

Acquired by
Sample Name
Sample ID

Tray#

Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

solution Analysis Repo

D:\wwj\20120705\ZESM269DL.lcd

: Admin

: zesm269-DL

: AS-H 0.8mL/min, 85/15
il

:19

:10uL

: ZESM269DL.lcd

: wwj-20120514.lcm

Default.ler
:2012-7-5 15:48:35
: 2012-7-5 16:25:41

2012-7-517:44:27 1 /1

<Chromatogram>

mAU

D:\wwj\20120705\ZESM269DL.lcd

Foure

75

25+

|

17.869
20.753

PDA Multi 3

1 PDA Multi 3/220nm 4nm

PeakTable
PDA Ch3 220nm 4nm
[ Peak# Ret. Time | Area Height Area % Height %
| 1 17.869] 3273823 91249 49.723 53.755
| 2 20.753] 3310352 78500 50.277 46.245
l Tota | 6584176 169749 100.000 100.000

35
min

D:\wwj\20120705\ZESM269DL..Icd
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