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1. General methods

Synthetic method and characterization of S-MC4.

Reagents were commercially available and used as received. Solvents were either 

employed as purchased or dried according to procedures described in the literature. 

1H and 13C NMR spectra were recorded on a Mercury-Plus spectrometer (400 MHz). 

MALDI-TOF-TOF were recorded on a Synapt G2 HDMS system (Waters, USA). 

Elemental analyses were performed on a Perkin-Elmer 240 C analyzer.  

Materials 

The static water contact angle was measured at 25 °C by means of an OCA 20 

contact angle system (Dataphysics, Germany). The static water contact angle was 

measured at 25 °C by means of an OCA 20 contact angle system (Dataphysics, 

Germany). XPS was recorded on a KRATOS XSAM800 Electron spectrometer (FRR 

mode). 
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2. The synthesis and characterization of compound S-MC4

OHOH OO

N N


HO

HN

O 

NH
O OH

OHOH OO

OHC CHO

OHOH OO

N
N

N

N

TFA

N
H

O

OH

H2N

MeOH, HOAC

S-MC4

OHOH HOOH

Br

H4 H3

H2

Scheme S1. The synthesis route of chiral host S-MC4.

Synthesis of compound H3: The H4 was synthesized according to the literature.S1 

Potassium carbonate (4.6 mmol, 0.64 g) and propargyl bromide (4.6 mmol, 0.5 mL) 

were added to the solution of tert-butyl calix[4]arene (1.54 mmol, 1 g) in anhydrous 

acetone (60 ml). After stirring at 60 °C for 12 h under nitrogen atmosphere, the 

potassium carbonate was washed by water in room temperature. Then removed the 

solvent and residue was subject to column chromatography (silica gel, petroleum 

ether/ethyl acetate, 8:1), yielding of compound H3 as a white powder (0.7 g, 67%). 

1H NMR (600 MHz, CDCl3): δ 7.04 (s, 4H), 6.69 (s, 4H), 6.43 (s, 2H), 4.71 (s, 4H), 4.37 

(d, 4H), 3.33(d, 4H), 2.51 (s, 2H), 1.30 (s, 18H), 0.89 (s, 18H) ppm. 13C NMR (150 MHz, 

293K, CDCl3): δ 150.16, 149.29, 146.99, 141.38, 132.39, 127.86, 125.37, 124.86, 

78.75, 76.34, 63.27, 33.92, 32.12, 31.80, 31.12, 32.12, 31.80, 31.14, 30.92 ppm.

Synthesis of compound H2: The compound H3 (0.15 mmol, 0.11 g) and 

hexamethylenetetramine (6.17 mmol, 0.86 g) were taken in trifluoroacetic acid (50 

mL). The reaction mixture was refluxed until the starting materials had disappeared 

(TLC). And the mixture was quenched with ice cold water and extracted with 

chloroform. The organic layer was washed with water and dried (Na2SO4). The 
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solvent was evaporated under reduced pressure, and the residue was purified as 

mentioned to yield the desired bisformyl calix[4]-arene product (H2). 1H NMR (600 

MHz, CDCl3): δ 9.85 (s, 2H), 7.77 (s, 2H), 7.67 (s, 4H), 6.79 (s, 4H), 4.78 (s, 4H), 4.39 (s, 

4H), 3.52 (d, J = 18.0, 4H), 2.63 (s, 2H), 0.93 (s, 18H) ppm. 13C NMR (150 MHz, 293K, 

CDCl3): δ 191.71, 191.11, 159.11, 149.41, 148.48, 131.48, 130.69, 128.95, 128.60, 

126.03, 125.97, 78.08, 64.57, 63.47, 34.07, 31.88, 31.11, 30.89 ppm. 

Synthesis of compound S-MC4: In a 50 mL flask, calix[4]arene (H2) (0.16 g, 0.25 

mmol) was dissolved in ethanol (20 mL) under a nitrogen atmosphere. And then S-

mandelic acid hydrazide (0.12 g, 0.51 mmol) was added into the mixture. The 

solution was stirred for 30 min at ambient temperature. Subsequently, catalytic 

amount of HOAc was added. The mixture was further stirred for 10h. After 

evaporation of the solvent, the crude product was dissolved in CHCl3, washed with 

brine for three times, and dried with anhydrous Na2SO4. The residue was 

recrystallized to yield the white solid (0.13 g, 48%). 1H NMR (400 MHz, 297K, 

CD3COCD3) δ (ppm): 10.34 (d, J = 28.0 Hz, 2H), 8.27 (s, 1H), 8.16-8.11 (m, 2H), 7.84 (s, 

1H), 7.55-7.51 (m, 8H), 7.32-7.30 (m, 4H), 7.09 (d, 4H), 5.89 (s, 1H), 5.34 (s, 1H), 5.18 

(s, 1H), 4.89 (m, 4H), 4.57 (d, 1H), 4.49-4.42 (m, 4H), 3.61-3.58 (m, 4H), 3.26 (s, 2H), 

1.01-0.96 (m, 18H); 13C NMR (100 MHz, 297K, CD3COCD3) δ (ppm): 167.86, 155.56, 

149.74, 148.80, 147.87, 141.14, 132.47, 128.30, 128.04, 127.63, 127.15, 126.57, 

126.10, 78.46, 77.66, 73.73, 70.67, 63.36, 33.78, 31.64, 30.54, 30.46; MALDI-TOF 

mass spectrum calcd for m/z=987.422, found m/z= 986.980 [M+Na]+. Anal. Calc. for 

:C, 74.84; N, 5.82; H, 6.03. Found: C, 74.68; N, 5.69; H, 6.01.
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3. The 1H NMR titration of S-MC4 and D-/L-Glu

To determine the stoichiometry and association constant (Ka) between S-MC4 and 

D-/L-Glu. 1H NMR titrations were done with solutions which had a constant 

concentration of S-MC4 (8 mM) and varying concentrations of glucose. Using the 

nonlinear curve-fitting method, the association constant was obtained for each host-

guest combination from the following equation:S2, S3

 = (/[H]0) (0.5[G]0+ 0.5([H]0+1/Ka)−(0.5 ([G]02+(2[G]0(1/Ka −[H]0)) 

+ (1/Ka+ [H]0)2) 0.5))

Where is the chemical shift change of Ha of amide in S-MC4 at [G]0, is the 

chemical shift change of Ha when the host is completely complexed, [H]0 is the fixed 

initial concentration of the host S-MC4, and [G]0 is the varying concentrations of 

guest glucose.
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Figure S1. Experimental values for the 1H NMR (400 MHz) binding study of S-MC4 vs D-Glu in 

DMSO. 
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Figure S2. Experimental values for the 1H NMR (400 MHz) binding study of S-MC4 vs L-Glu in 

DMSO. 
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4. Procedures of functionalization gold surface using S-MC4

The silicon wafer was used directly as the smooth substrate. The structured silicon 

substrate was fabricated by the combination of the photolithography and an 

inductively coupled plasma (ICP) deep-etching technique. The photolithography and 

ICP technique were used to obtain the patterned silicon micropillar structure on 

silicon wafer. And the Au-coated Si interface was obtained through spraying Au at a 

thickness of 1–2 nm (See the following picture). The S-MC4 modified surface was 

prepared by dipping the micro–nano Au wafer into the S-MC4 solution (10-3 M) for 

24 h in DMSO. And then gently washing the functional surface with EtOH, dried 

under argon. The successfully modified Au surface of S-MC4 was firstly performed by 

contact angle as control experiment. S-MC4 gold surface were dipped into solutions 

containing the D-/L-glucose (0.1 mL, 1.0 mM) for 5 min, respectively and then were 

flushed by little water, dried by nitrogen and then measured. The wettability 

property was performed with a water droplet (1.000 μL) and side-view photographs 

were obtained after 5 second of adding the water droplet.

Figure S3. The process of the fabricating micro–nano Au interface.



10

5. S-MC4-modified interface by XPS

Figure S4. X-ray photoelectron spectra S-MC4 modified Au substrate. These showed the 

concentration of Oxygen, Carbon and Nitrogen had a significant appear in the XPS-derived 

atomic concentration analysis for the SAMs after the self-assembly. We concluded that the 

S-MC4-modified Au substrate was constructed perfectly.
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Table S1. Element content analysis of bare Au surface (A); and S-MC4 modified 

surface (B).

From the above the data, we attempt to estimate the surface coverage of S-MC4 

on the Au substrate by XPS experiments. As showing in the table S1, the increasing 

mass of N is 2.52 %. We may get the amount of substance (S-MC4) (2.52% / 56). The 

amount of substance Au is 27.06% / 197. Thus, the mole ratio of chiral S-MC4 and Au 

surface is about 0.46. That is to say, per-mole Au surface was modified with about 

0.46 mole S-MC4.
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6. S-MC4 modified interface by SEM

A rough surface introduced geometrical structures with patterned square pillars 

on a flat silicon wafer, 20 mm high, 4 mm long, and with a spacing of 6 mm between 

the silicon pillars. (SEM picture)

Figure S5. SEM images of the functional micro–nano Au interface.
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7. ESI of the interaction between S-MC4 and D-/L-Glu on the micro Au 

interface

EIS was performed on a conventional three-electrode system with platinum wire 

as the auxiliary electrode, a saturated calomel electrode (SCE) as reference, and the 

treated Au electrode as the working electrode in a one-compartment three-

electrode cell. The impedance spectra were recorded over the frequency range of 1–

100000 Hz, a potential of +0.200 V, and excitation amplitude at 10 mV (root mean 

square (rms) values). The impedance experiments were performed by using 

hexacyanoferrate(II)/(III) (5 mm) as redox probe, KCl (100 mm) as electrolyte in 

aqueous solution at room temperature, and the glucose enantiomers (0.10 mm) in 

solutions, respectively. 

An Au electrode was soaked in mixture solution (H2SO4 : H2O2 (30%) = 7:3 v/v) for 

1 hour to eliminate the adsorbed organic substances and then rinsed with water. 

Subsequently, Au electrode was sonicated for 5 min in ethanol and water, 

respectively, and the electrode was dried under argon. Finally, the Au electrode was 

exposed to a DMSO solution of S-MC4 (10-3 M) for 24 h at room temperature. And 

then gently washing the functional electrode with EtOH, dried under argon.
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Figure S6. (A) Electrochemical impedance (EIS) for chiral recognition of glucose (10-4 M); (B) 

Histogram shows the electrochemical impedance (EIS) of the difference in value change. 

More clearly, it showed highly selective recognition for D-Glu. 
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8. Different concentrations of D-/L-Glu with S-MC4 EIS diversification 

after interaction

Figure S7. (A) and (B) the S-MC4 SAMs interact with different concentration(1.0  103 ~ 1.0 

 107 M) of D-/L-glucose; (C) Fitting out corresponding binding constant.
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9. The time-dependent enantiomer discrimination capability of the S-

MC4 modified surface

Figure S8. The time-dependent enantiomer discrimination capability of the S-MC4 
modified surface (D/L-Glu, 0.1 mM). From the dynamic process of interaction between 
the chiral surface and glucose enantiomer, there are distinctly different on the balance 
time. 
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10. Gauss calculation and three-dimensional coordinates of D-/L-Glu 

and S-MC4

The binding of S-MC4 and D-/L-Glu were examined by computational calculations 

at b3Lyp/6-31G(d) levels by using Gaussian 03. 

Figure S9. Energy-minimized complex of S-MC4 with D-Glu (left) or L-Glu (right), optimized at 

the B3LYP/6–31G* level. This result shows that S-MC4 prefer to bind D-Glu.

Computational model of S-MC4 binding D-Glu 

%chk=S-MC4-D-Glu-done.chk 

%mem=10GB 

%nprocshared=8 

# opt b3lyp/6-31g(d) geom=connectivity 

S-MC4-D-Glu

0 1 

Cartesian Co-ordinates (XYZ format)
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 O                 3.90003500   -3.31230000    1.97002200 

 C                 -0.16479800   -2.12376700    6.66363000 

 C                 -1.42832800   -0.91508800    4.83903800 

 C                 0.36448300    0.26436500    6.11917800 

 C                 -0.06915000    0.68609200   -4.84665600 

 C                 1.58189900    0.08312900   -6.65457500 

 C                  1.48554200   -4.28689200   -0.43224800 

 O                  5.57362000   -1.61020600    0.48629000 

 C                  1.97464900    2.07653200   -5.18543100 

 C                  1.43192600    0.63394200   -5.21506600 

 C                  0.97897700   -1.61494600    4.49159600 

 C                  0.71886700   -2.79644300    3.77859900 

 C                  1.63725700   -3.37583400    2.89809300 

 C                  0.66958300   -4.26029600    0.71693100 

 C                 -0.66596200   -3.88721500    0.57371200 

 C                 -1.20842300   -3.54762100   -0.67451900 

 C                 -0.36574800   -3.56557400   -1.79657900 

 C                  0.97347000   -3.92589200   -1.70103900 

 C                  3.64421000    2.07710300    0.60260700 

 C                  3.76037000    1.31851700    1.77481000 

 C                  4.38149900    0.06709400    1.77738200 

 C                  4.45042100   -0.74295500    3.07277500 

 C                 -0.04812200   -1.09260800    5.51515200 

 C                  4.18348600    1.56609400   -0.58708400 

 C                  2.87453200   -2.73314300    2.77498300 

 C                  3.36582100    0.08858100   -3.59797300 

 O                  2.76526100   -4.71791800   -0.26691800 

 C                  4.90976300   -0.42205600    0.56256000 

 C                  4.80739200    0.32672100   -0.63020400 

 C                  5.27769200   -0.24544200   -1.96458400 



19

 C                  4.09631900   -0.77577000   -2.76943100 

 C                  1.24579100   -4.60856000    2.08823000 

 C                  2.20107900   -0.97499400    4.24236300 

 C                  3.16646200   -1.50941200    3.37423700 

 C                  2.19581000   -0.30174000   -4.25830900 

 C                  1.85216500   -3.90239600   -2.95084900 

 C                  3.62319900   -2.08161600   -2.65395400 

 C                  1.74409600   -1.61279200   -4.04229900 

 C                  2.43299500   -2.52245300   -3.23585000 

 C                  5.00186000   -5.41896700    2.80749900 

 C                  6.53211000   -3.90371300   -2.73480200 

 O                  4.33948600   -3.02734900   -1.85396200 

 C                  4.44568600   -4.42019200    2.42735100 

 C                 -2.62625600   -3.20523400   -0.78005400 

 H                  2.68800000    3.79467600    1.58329600 

 H                 -3.18188700   -3.09123000    0.15003200 

 C                  2.89729300    3.33386200    0.60815000 

 N                  2.45039000    3.83603900   -0.48718200 

 N                  1.75117200    5.00936400   -0.38355200 

 C                  0.89532800    5.39309400   -1.36414600 

 O                  0.69613500    4.76509700   -2.40662800 

 C                  0.19006000    6.75790100   -1.15985000 

 H                  0.92046900    7.51742500   -1.49627100 

 C                 -1.16341000    6.28943900    0.92438200 

 C                  0.47889900    8.06115400    0.99475000 

 C                  0.15783500    8.30640300    2.33307100 

 C                 -0.17640800    7.05087300    0.28195000 

 C                  5.48561200   -3.45918800   -2.33611300 

 C                 -1.47927400    6.52763900    2.26059600 

 C                 -0.82029400    7.53967100    2.96661300 
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 H                  0.79712100   -2.26016700    7.17130600 

 H                 -0.49286100   -3.10315100    6.29879200 

 H                 -0.89554600   -1.78073200    7.40580100 

 H                 -1.36944300   -0.19251900    4.01936900 

 H                 -1.81722800   -1.85644800    4.43685900 

 H                 -2.15690200   -0.54490700    5.56997600 

 H                  0.43768600    1.04341300    5.35319100 

 H                  1.31925700    0.20163400    6.65443500 

 H                 -0.39327800    0.58422200    6.84295100 

 H                 -0.22909700    1.12344800   -3.85578600 

 H                 -0.53655500   -0.30412600   -4.86120500 

 H                 -0.60590600    1.31088000   -5.57033200 

 H                  2.63597700    0.04139200   -6.95246900 

 H                  1.16834700   -0.92751300   -6.74588900 

 H                  1.05234000    0.72842600   -7.36590900 

 H                  5.15791800   -2.25676600    1.08442600 

 H                  3.01981000    2.12947400   -5.51198000 

 H                  1.89791200    2.52852300   -4.18988100 

 H                  1.38970000    2.69841600   -5.87213200 

 H                 -0.23313000   -3.30164500    3.91386700 

 H                 -1.30576800   -3.86209500    1.45367500 

 H                 -0.78486000   -3.29510900   -2.76087200 

 H                  3.32071900    1.69669600    2.69509000 

 H                  5.30645000   -1.42435200    3.04371500 

 H                  4.63616100   -0.05290400    3.90239700 

 H                  4.07648200    2.15266400   -1.49378200 

 H                  3.73341600    1.10204200   -3.71147500 

 H                  3.36038600   -4.26978200   -0.89620000 

 H                  6.02546900   -1.02121900   -1.79875300 

 H                  5.75684200    0.55191000   -2.54330700 
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 H                  2.09831600   -5.27882600    1.96753700 

 H                  0.48529400   -5.15405400    2.65789700 

 H                  2.43967300   -0.04532600    4.74830800 

 H                  2.64801900   -4.64962000   -2.87116600 

 H                  1.23719000   -4.19844700   -3.80666100 

 H                  0.82849600   -1.95155000   -4.51843700 

 H                  5.48447600   -6.31032200    3.13282800 

 H                  7.46209200   -4.28975500   -3.08003700 

 H                  1.68133800    5.48117900    0.51778500 

 O                 -0.95427700    6.77248900   -1.98303200 

 H                 -1.66461600    5.49624400    0.38104800 

 H                  0.66854200    9.09880000    2.87411400 

 H                  1.23438100    8.66723000    0.49854900 

 H                 -2.22891300    5.90534600    2.74024800 

 H                 -1.06846200    7.72732800    4.00809400 

 N                 -3.17782500   -3.07309100   -1.93842700 

 N                 -4.52175200   -2.74246000   -2.00126100 

 C                 -5.23914300   -1.92184800   -1.19422600 

 O                 -4.86346100   -1.44177200   -0.12247400 

 C                 -6.66044100   -1.61340600   -1.70334400 

 H                 -6.76445900   -0.52336200   -1.60827200 

 C                 -8.16220500   -3.57616500   -1.12491200 

 C                 -8.17034000   -1.64422400    0.32781600 

 C                 -9.10575300   -2.26871500    1.15217000 

 C                 -7.69536200   -2.29241100   -0.81782400 

 C                 -9.10399900   -4.19693900   -0.30296100 

 C                 -9.57746500   -3.54500000    0.83669300 

 H                 -4.91857600   -2.90152700   -2.91929700 

 O                 -6.75056300   -2.00722600   -3.07010100 

 H                 -7.78638900   -4.08688100   -2.00704000 



22

 H                 -9.47029700   -1.75595000    2.03800800 

 H                 -7.80046800   -0.65298100    0.57487600 

 H                 -9.46365700   -5.19181600   -0.55157600 

 H                -10.31101600   -4.02842800    1.47611500 

 H                 -7.68654000   -1.99330200   -3.32423200 

 H                 -0.77074600    6.10711300   -2.67615500 

 C                 -0.99938300    2.57699700    1.26325000 

 C                 -2.45115900    2.31456500    1.70449700 

 C                 -3.21326600    1.44081100    0.68714100 

 C                 -3.05444500    2.01552000   -0.73560500 

 C                 -1.57731700    2.27033700   -1.05975400 

 O                 -0.97682100    3.10187600   -0.07569600 

 C                 -0.03101700    1.39434500    1.40940500 

 O                 -2.70800200    0.11575800    0.74183000 

 O                 -1.53854800    2.97891000   -2.26721000 

 O                 -3.76722600    3.25291300   -0.80929900 

 O                 -3.14824100    3.54273500    1.90237300 

 O                  0.41446700    1.37704500    2.77162200 

 H                 -0.61130000    3.39297900    1.88038100 

 H                 -2.43406500    1.79721100    2.66903400 

 H                 -4.27814600    1.47057500    0.95559600 

 H                 -3.45703000    1.29839600   -1.46723500 

 H                 -1.03338900    1.31668000   -1.13084700 

 H                  0.81241700    1.56576300    0.72827400 

 H                 -0.51106700    0.44810400    1.14742700 

 H                 -3.40138700   -0.48581200    0.40459800 

 H                 -0.66968800    3.43086600   -2.32952000 

 H                 -3.32326000    3.75508200   -1.52028300 

 H                 -3.45221300    3.82435500    1.01669500 

 H                  0.81680600    0.50909400    2.93302000 
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Computational model of S-MC4 binding L-Glu

%chk=S-MC4-L-Glu-done.chk 

%mem=10GB 

%nprocshared=8 

# opt b3lyp/6-31g(d) geom=connectivity 

S-MC4-L-Glu

0 1 

Cartesian Co-ordinates (XYZ format)

 O                 -0.32421400    5.45859200    1.95692600 

 C                  1.27353900   -0.44640800    4.19503600 

 C                 -1.13927900   -0.34537700    4.81582500 

 C                  0.55312600    0.85208900    6.23012700 

 C                  0.80879800   -1.06621100   -3.91479100 

 C                  0.53816300    0.12805700   -6.12044400 

 C                  2.47269100    4.11899700   -0.13591400 

 O                 -2.00687300    4.97127700   -0.23077900 

 C                 -1.46892800   -0.70251100   -4.87853000 

 C                 -0.07148600   -0.07627200   -4.71169300 

 C                  0.03125900    1.76418300    3.96036400 

 C                  1.16919000    2.50048200    3.59932700 

 C                  1.10954500    3.71221600    2.90322700 

 C                  2.89647200    3.67868600    1.13421900 

 C                  3.70331200    2.54591500    1.21052300 

 C                  4.06795000    1.81720300    0.06985500 

 C                  3.64055800    2.28586600   -1.18073800 

 C                  2.86003100    3.43064500   -1.30956700 

 C                 -4.40711900    1.59222300    0.04447900 

 C                 -4.00611200    2.25453900    1.21145100 

 C                 -3.18098700    3.37736500    1.17922200 

 C                 -2.71184800    4.01014200    2.48448400 
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 C                  0.17151500    0.46655100    4.77965300 

 C                 -3.98306100    2.10047100   -1.19613400 

 C                 -0.16709400    4.20960900    2.62890500 

 C                 -1.32062000    1.91733200   -3.64594300 

 O                  1.70737600    5.24331000   -0.15782700 

 C                 -2.77094000    3.86333600   -0.08011200 

 C                 -3.17785600    3.22892000   -1.27816400 

 C                 -2.71288000    3.76823700   -2.62719200 

 C                 -1.36801000    3.19107700   -3.05908600 

 C                  2.39643800    4.36344100    2.40222200 

 C                 -1.21126800    2.28432200    3.58263400 

 C                 -1.33785000    3.51084900    2.91912500 

 C                 -0.12272700    1.28663100   -3.99680900 

 C                  2.40499600    3.87334700   -2.69880800 

 C                 -0.14687500    3.83459200   -2.86078200 

 C                  1.06965000    1.95865400   -3.68989500 

 C                  1.08710300    3.22810400   -3.11053200 

 C                  0.23707100    7.58308600    3.18651000 

 C                 -0.91013400    7.07381000   -3.74102800 

 O                 -0.09814500    5.15655000   -2.32602300 

 C                 -0.01735300    6.54920600    2.62208500 

 C                  4.80841500    0.56642700    0.23276400 

 H                 -5.68685200    0.21423300    1.14480400 

 H                  5.16236900    0.31461900    1.22968000 

 C                 -5.22651900    0.39412400    0.16167100 

 N                 -5.39421200   -0.43436300   -0.80786000 

 N                 -6.22472100   -1.49459000   -0.53735900 

 C                 -6.24717000   -2.59960500   -1.32222500 

 O                 -5.54038700   -2.76694400   -2.31783200 

 C                 -7.26775200   -3.69454200   -0.91380900 
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 H                 -8.26998500   -3.29078200   -1.14473600 

 C                 -6.10677900   -4.71079900    1.09224200 

 C                 -8.20832400   -3.56504800    1.43967400 

 C                 -8.12206200   -3.81479400    2.81303100 

 C                 -7.20186600   -4.00425500    0.57300500 

 C                 -0.53304000    6.13473200   -3.08631400 

 C                 -6.02475400   -4.96213500    2.46046700 

 C                 -7.02951200   -4.51338900    3.32472900 

 H                  2.25677500    0.03403400    4.18816700 

 H                  1.04486400   -0.76003500    3.17155400 

 H                  1.36510100   -1.35256900    4.80553700 

 H                 -1.95140700    0.20140100    5.30841400 

 H                 -1.47448300   -0.62987300    3.81100900 

 H                 -0.98119900   -1.26627400    5.38874700 

 H                 -0.21734600    1.48426800    6.68655200 

 H                  1.49945300    1.40351200    6.26088100 

 H                  0.66685900   -0.04705200    6.84816800 

 H                  0.39688300   -1.26752600   -2.92124800 

 H                  1.83124900   -0.69661400   -3.78386400 

 H                  0.87248400   -2.02475000   -4.44304000 

 H                 -0.06903900    0.81899800   -6.71667500 

 H                  1.55360800    0.53555400   -6.06710300 

 H                  0.58946600   -0.82848100   -6.65459200 

 H                 -1.56203300    5.23843900    0.59485000 

 H                 -2.12915300   -0.07921500   -5.49249000 

 H                 -1.95958400   -0.87175300   -3.91310600 

 H                 -1.37871600   -1.67342800   -5.37826600 

 H                  2.15319000    2.11701000   3.85006800 

 H                  4.03149700    2.19429500   2.18664600 

 H                  3.93083300    1.72955700   -2.06690500 
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 H                 -4.33559900    1.87446400    2.17671700 

 H                 -2.71492800    5.10247100    2.41075400 

 H                 -3.43614300    3.75648900    3.26545900 

 H                 -4.30538700    1.59651000   -2.10252600 

 H                 -2.26583900    1.41711500   -3.82589600 

 H                  1.18309300    5.30887000   -0.97688800 

 H                 -2.67387400    4.85850100   -2.59632800 

 H                 -3.45856300    3.49422700   -3.38143900 

 H                  2.25364600    5.43019600    2.22662000 

 H                  3.15996600    4.26177800    3.18162100 

 H                 -2.12069600    1.73817600    3.80738800 

 H                  2.33514500    4.96413900   -2.75430000 

 H                  3.17536500    3.57809900   -3.41819900 

 H                  2.02359300    1.48921800   -3.91182300 

 H                  0.46968900    8.49737700    3.67942300 

 H                 -1.24349100    7.90457700   -4.31687200 

 H                 -6.71729200   -1.53136500    0.35517700 

 O                 -7.00510000   -4.83542600   -1.68933400 

 H                 -5.32600800   -5.05291700    0.42007300 

 H                 -8.91453400   -3.47592300    3.47505900 

 H                 -9.07533000   -3.04351900    1.03788400 

 H                 -5.17520300   -5.51302800    2.85544600 

 H                 -6.96192700   -4.71528800    4.39039300 

 N                  4.96721000   -0.22109500   -0.77727700 

 N                  5.59006800   -1.43944800   -0.61234700 

 C                  5.99989700   -2.08116700    0.52028700 

 O                  6.03901100   -1.60955900    1.64970800 

 C                  6.47012300   -3.53385100    0.28065500 

 H                  6.05744200   -4.10275400    1.12320500 

 C                  8.73111700   -3.60027200   -0.88301500 
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 C                  8.65539400   -3.70261400    1.53062000 

 C                 10.04746000   -3.76290900    1.57097100 

 C                  7.98723000   -3.62482100    0.30242000 

 C                 10.12477800   -3.67054900   -0.84079300 

 C                 10.78585400   -3.75171200    0.38512300 

 H                  5.57775900   -1.98833500   -1.46105400 

 O                  5.90489900   -4.00167600   -0.95211700 

 H                  8.22075700   -3.52403000   -1.83891700 

 H                 10.55602900   -3.82391000    2.52922300 

 H                  8.08053600   -3.70379500    2.45242000 

 H                 10.69238100   -3.65580400   -1.76733600 

 H                 11.87058800   -3.80535900    0.41748900 

 H                  6.30291100   -4.86312600   -1.15975100 

 H                 -6.38581000   -4.53214800   -2.38490500 

 C                  0.79066300   -3.81483300   -0.25345500 

 C                 -0.03094700   -2.97326400    0.73114700 

 C                 -1.49127600   -3.40421500    0.65540100 

 C                 -2.01681000   -3.29932200   -0.77284500 

 C                 -1.09888800   -4.09591000   -1.71848000 

 O                  0.24105700   -3.65448900   -1.57602200 

 C                  2.25700100   -3.42346300   -0.30715700 

 O                 -2.23692000   -2.57248900    1.54425700 

 O                 -1.24610600   -5.46581000   -1.43855400 

 O                 -3.36137100   -3.75167100   -0.75372200 

 O                  0.48006200   -3.16087700    2.04671500 

 O                  2.96138100   -4.42807800   -1.02109800 

 H                  0.72986200   -4.86834600    0.04551800 

 H                  0.03682000   -1.91168400    0.44132500 

 H                 -1.56304900   -4.45406800    0.97505900 

 H                 -1.96846300   -2.24552400   -1.08362000 
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 H                 -1.34213900   -3.87870600   -2.76813200 

 H                  2.34758800   -2.43649100   -0.78916700 

 H                  2.61482000   -3.32970500    0.72886200 

 H                 -3.16873700   -2.80274500    1.38848000 

 H                 -0.61156500   -5.93422400   -2.00590300 

 H                 -3.85213300   -3.36981000   -1.50492500 

 H                 -0.20800200   -2.82860700    2.64721600 

 H                  3.90882700   -4.20507500   -1.00171800 
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11. 1H NMR, 13C NMR and MS for the main compounds

Figure S10. 1H NMR spectrum (400 MHz) of compound H3 in CDCl3.
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Figure S11. 13C NMR spectrum (100 MHz) of compound H3 in CDCl3.
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Figure S12. 1H NMR (400 MHz, CDCl3) of compound H2.
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Figure S13. 13C NMR spectrum (100 MHz) of compound H2 in CDCl3.
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Figure S14. 1H NMR (400 MHz, CD3COCD3) of compound S-MC4.
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Figure S15. 13C NMR (100 MHz, CD3COCD3) of compound S-MC4.
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Fig

ure S16. MALDI-TOF mass spectrum of S-MC4.
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