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General methods

Melting points were measured on an Electrothermal 9100 apparatus and are uncorrected IR spectra were recorded
using a BOMEM MB-Series. 'H and **C NMR spectra was recorded on a BRUKER DRX-300 AVANCE
spectrometer. Chemical shifts are expressed in parts per million downfield from tetramethylsilane as an internal
standard. Elemental analyses for C, H and N performed using a Heraeus CHN-O-Rapid analyzer. MS spectra were
recorded on a Shimadzu QP 1100EX mass spectrometer operating at an ionization potential of 70 eV.

X-ray crystallography: The X-ray diffraction measurements were made on a STOE IPDS-II diffractometer with
graphite monochromated Mo-Ka radiation. Cell constants and an orientation matrix for data collection were
obtained by least-squares refinement of diffraction data from 4713 unique reflections for 4c. Data were collected at a
temperature of 298(2) K to @ maximum 26 value of 54.00° and in a series of ® scans in 1° oscillations and integrated
using the Stoe X-AREA! software package. The data were corrected for Lorentz and Polarizing effects. The
structures were solved by direct methods and refined on F? by full-matrix least-squares procedure. All hydrogen
atoms were added at ideal positions and constrained to ride on their parent atoms, with Ujs,(H) = 1.2Ug. All
refinements were performed using the X-STEP32 crystallographic software package.? Complete crystallographic
data for compound 4c has been deposited with the Cambridge Crystallographic Data Centre as supplementary
publication No. CCDC 955501. Copies of the data can be obtained free of charge on application to CCDC, 12 Union
Road, Cambridge CB2 1EZ, U.K. Fax: 0044 1223 336 033. Email: deposit@ccdc.cam.ac.uk

[1] Stoe & Cie, X—AREA, vesion 1.30: Program for the acquisition and analysis of data; Stoe & Cie GmbH: Darmatadt,
Germany (2009).

[2] Stoe & Cie, X-STEP32, Version 1.07b: Crystallographic package; Stoe & Cie GmbH: Darmstadt, Germany (2000).
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Fig. X-Ray crystal structure of 4c

Synthesis of starting material 1:
A mixture of 6-amino-1,3-dimethylpyrimidine-2,4(1H,3H)-dione (Immol) and diethyl malonate (4 mmol) was

heated at 220 °C for 3h. Then, the precipitate washed with ethanol to produce pure product 1.
O OH
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Synthesis of starting material 3:
A mixture of phenacyl bromide (1 mmol), pyridin (1.2 mmol) in MeCN (2 mL) in the presence of K,CO3 (30 mol%)

was refluxing for 2 h. Then the precipitated product was filtered and washed with MeCN to produce pure product.
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General procedure for the synthesis of 4
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A mixture of 5-hydroxy-1,3-dimethylpyrido[2,3-d]pyrimidine-2,4,7(1H,3H,8H)-trione (1.0 mmol), aromatic

aldehydes (1.0 mmol) and 1-(2-oxo-2-phenylethyl)pyridin-1-ium (1 mmol) in H,0 (2 mL) in the presence of NEt;
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(30 mol%) was refluxing for 48 h. After completion of the reaction (TLC), the reaction mixture was cooled to room

temperature. Then, the precipitated product was filtered and washed with ethanol (5 ml) to afford the pure product 4.

./
|
CHs 2 )

7-benzoyl-5-hydroxy-1,3-dimethyl-6-(4-nitrophenyl)-6,7-dihydrofuro[3',2":5,6]pyrido[2,3-
d]pyrimidine-2,4(1H,3H)-dione (4a)

Brown powder (yield 97%); mp 198-205 °C. IR (KBr) (vmax /cm™): 3379, 3051, 1678, 1600. *H
NMR (300 MHz, DMSO-ds): 8 (ppm) 3.30 (3H, s, CHs), 3.56 (3H, s, CH3), 5.04 (1H, d, J= 4.5
Hz, CH), 5.99 (1H, d, J= 4.62 Hz, CH), 7.39-7.60 (5H, m, H-Ar), 7.85 (2H, d, J= 7.61 Hz, H-
Ar), 8.14 (2H, d, J= 8.13 Hz, H-Ar), 12.40 (1H, s, OH). *C NMR (75 MHz, DMSO-dg): 8¢
(ppm) 28.2, 30.5, 46.5, 88.6, 93.8, 100.0, 119.1, 122.2, 125.0, 129.7, 130.0, 135.1, 136.2, 155.1,
155.7, 164.8, 172.2, 194.7. Anal. Calcd for C,4H1sN4O7: C, 60.76; H, 3.82; N, 11.81. Found: C,
60.69; H, 3.77; N, 11.87.

il
|

7-benzoyl-5-hydroxy-1,3-dimethyl-2,4-dioxo-1,2,3,4,6,7-hexahydrofuro[3’,2":5,6]pyrido[2,3-
d]pyrimidin-6-yl)benzoic acid (4b)

White powder (yield 60%); mp 227-233 °C. IR (KBr) (vmax /cm™): 3313, 3075, 3099, 1714,
1666, 1621. *H NMR (300 MHz, DMSO-dq): 5y (ppm) 3.22 (3H, s, CHs), 3.49 (3H, s, CH3), 4.92
(1H, bs, CH), 6.47 (1H, bs, CH), 7.33-7.79 (5H, m, H-Ar), 7.89-7.94 (4H, m, H-Ar), 12.64 (2H,
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bs, 20H). *C NMR (75 MHz, DMSO-dg): 8¢ (ppm) 28.2, 30.6, 46.5, 88.7, 93.8, 100.9, 128.6,
129.8, 129.9, 130.7, 131.0, 134.3, 135.1, 145.7, 151.0, 154.0, 165.1, 166.0, 167.8, 171.8, 194.3.
MS (El, 70 eV) m/z: 473 (M"). Anal. Calcd for C,sH19N3O7: C, 63.42; H, 4.05; N, 8.88. Found:
C, 63.37; H, 4.09; N, 8.80.

OMe

W
|

7-benzoyl-5-hydroxy-6-(4-methoxyphenyl)-1,3-dimethyl-6,7-dihydrofuro[3',2":5,6]pyrido
[2,3-d]pyrimidine-2,4(1H,3H)-dione (4c)

Cream powder (yield 84%); mp 194-204 °C. IR (KBr) (vmax /cm™): 3598, 1701, 1633. 'H NMR
(300 MHz, DMSO-ds): 64 (ppm) 3.22 (3H, s, CH3), 3.48 (3H, s, CH3), 3.73 (3H, s, OCHj3), 4.70
(1H, bs, CH), 6.36 (1H, bs, CH), 6.91 (2H, bs, H-Ar), 7.10 (2H, bs, H-Ar), 7.54 (2H, bs, H-Ar),
7.70 (1H, bs, H-Ar), 7.87 (2H, bs, H-Ar), 12.40 (1H, s, OH). **C NMR (75 MHz, DMSO-dg): 8¢
(ppm) 28.2, 30.5, 46.3, 56.0, 89.4, 93.7, 101.5, 115.1, 129.3, 129.8, 132.9, 134.2, 135.1, 151.0,
153.8, 159.5, 165.0, 166.0, 171.8, 194.5. MS (El, 70 eV) m/z: 459 (M"). Anal. Calcd for
CasH21N30g: C, 65.35; H, 4.61; N, 9.15. Found: C, 65.73; H, 4.56; N, 9.21.

Crystal data for 4c C,5H,1N3Og (CCDC 955501): M= 459.45 g/mol, monoclinic system, space group P21l/a, a =
9.6442(12) A, b =14.0350(13) A, ¢ = 15.9534(18) A, p = 91.025(9)°, V= 2159.0(4) A3, Z = 4, Dc = 1.413 g.cm™®,
n(Mo-Ka)= 0.103 mm™, crystal dimension of 0.25 x 0.20 x 0.15 mm. The structure was solved by using SHELXS.
The structure refinement and data reduction was carried out with SHELXL of the X-Step32 suite of programs. The
non-hydrogen atoms were refined anisotropically by full matrix least-squares on F values to final R,;= 0.0641, WR,=
0.1675 and S=0.958 with 313 parameters using 4713 independent reflection (0 range = 1.93 — 27.00°). Hydrogen

atoms were located from expected geometry and were not refined.
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7-benzoyl-5-hydroxy-1,3-dimethyl-6-(3-nitrophenyl)-6,7-dihydrofuro[3',2":5,6]pyrido[2,3-
d]pyrimidine-2,4(1H,3H)-dione (4d)

Cream powder (yield 81%); mp 187-194 °C. IR (KBr) (vmax /cm™): 3452, 1708, 1624. 'H NMR
(300 MHz, DMSO-dg): 81 (ppm) 3.22 (3H, s, CH3), 3.48 (3H, s, CH3), 5.14 (1H, bs, CH), 6.53
(1H, bs, CH), 7.54-7.70 (5H, m, H-Ar), 7.91 (2H, d, J= 7.08 Hz, H-Ar), 8.08 (1H, bs, H-Ar),
8.18 (1H, d, J= 6.23 Hz, H-Ar), 12.47 (1H, s, OH). **C NMR (75 MHz, DMSO-dg): 8¢ (ppm)
28.2, 30.6, 45.9, 88.3, 93.7, 100.6, 123.2, 123.4, 129.7, 130.0, 131.2, 131.2, 134.5, 135.1, 142.9,
165.1, 171.7, 194.1. MS (El, 70 eV) m/z: 474 (M"). Anal. Calcd for C4H1sN4O7: C, 60.76; H,
3.82; N, 11.81. Found: C, 60.70; H, 3.78; N, 11.76.

o
|

-7-benzoyl-5-hydroxy-1,3-dimethyl-6-(thiophen-3-yl)-6,7-dihydrofuro[3',2":5,6]pyrido[2,3-
d]pyrimidine-2,4(1H,3H)-dione (4e)

Light cream powder (yield 100%); mp 185 °C (dec). IR (KBr) (vmax /cm™): 3635, 1705, 1671,
1621. 'H NMR (300 MHz, DMSO-de): 8y (ppm) 3.23 (3H, s, CHa3), 3.48 (3H, s, CHs), 5.14 (1H,
bs, CH), 6.44 (1H, bs, CH), 7.00 (2H, bs, H-Ar), 7.47-7.73 (4H, m, H-Ar), 7.96 (2H, d, J= 4.67
Hz, H-Ar), 12.56 (1H, s, OH). *C NMR (75 MHz, DMSO-dg): 8¢ (ppm) 28.2, 30.6, 41.9, 89.1,
93.7, 101.2, 126.4, 128.1, 129.9, 134.1, 135.2, 143.9, 151.0, 154.3, 163.2, 165.3, 166.0, 171.5,
194.1. MS (El, 70 eV) m/z: 435 (M"). Anal. Calcd for C,,H;7N30sS: C, 60.68; H, 3.94; N, 9.65.
Found: C, 60.78; H, 3.87; N, 9.73.
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5-hydroxy-7-(4-methoxybenzoyl)-1,3-dimethyl-6-phenyl-6,7-dihydrofuro[3*,2":5,6]pyrido
[2,3-d]pyrimidine-2,4(1H,3H)-dionedione (4f)

Cream powder (yield 59%); mp 211 °C D. IR (KBr) (vmax /cm™): 3531, 1709, 1671, 1678, 1615.
'H NMR (300 MHz, DMSO-dg): &4 (ppm) 3.22 (3H, s, CH3), 3.49 (3H, s, CH3), 3.85 (3H, s,
OCHg), 4.75 (1H, bs, CH), 6.37 (1H, bs, CH), 7.06-7.34 (7H, m, H-Ar), 7.86 (2H, bs, H-Ar),
12.35 (1H, bs, OH). MS (El, 70 eV) m/z: 459 (M"). Anal. Calcd for C,5H,1N306: C, 65.35; H,
4.61; N, 9.15. Found: C, 65.26; H, 4.67; N, 9.06.

OMe

5-hydroxy-7-(4-methoxybenzoyl)-1,3-dimethyl-6-(4-nitrophenyl)-6,7-dihydrofuro[3',2":5,6]
pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (4Q)

Yellow powder (yield 60%); mp 195-200 °C. IR (KBr) (vmax /cm™): 3602, 1704, 1672, 1625. 'H
NMR (300 MHz, DMSO-de): 64 (ppm) 3.22 (3H, s, CH3), 3.48 (3H, s, CH3), 3.85 (3H, s, OCHj),
5.04 (1H, bs, CH), 6.46 (1H, bs, CH), 7.08 (2H, d, J= 8.21 Hz, H-Ar), 7.53 (2H, d, J= 7.76 Hz,
H-Ar), 7.89 (2H, d, J= 7.92 Hz, H-Ar), 8.23 (2H, d, J= 7.60 Hz, H-Ar), 12.44 (1H, s, OH). *C
NMR (75 MHz, DMSO-ds): &¢c (ppm) 28.2, 30.6, 46.3, 56.6, 88.1, 93.8, 100.7, 115.2, 124.8,
127.0, 129.9, 132.4, 147.8, 148.4, 151.0, 154.1, 165.0, 166.0, 192.2. MS (EI, 70 eV) m/z: 504
(M"). Anal. Calcd for CasHxN4Og: C, 59.52; H, 4.00; N, 11.11. Found: C, 59.61; H, 4.07; N,
11.07.
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OMe

5-hydroxy-7-(4-methoxybenzoyl)-6-(4-methoxyphenyl)-1,3-dimethyl-6,7-dihydrofuro[3",2":
5,6]pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (4h)

Yellow powder (yield 94%); mp 163-170 °C. IR (KBr) (vmax /cm™): 3501, 1704, 1624. 'H NMR
(300 MHz, DMSO-dg): 8 (ppm) 3.22 (3H, s, CH3), 3.33 (3H, s, CH3), 3.49 (3H, s, OCH), 3.85
(3H, s, OCHa), 4.68 (1H, bs, CH), 6.32 (1H, bs, CH), 6.91 (2H, d, J= 8.02 Hz, H-Ar), 7.06-7.15
(4H, m, H-Ar), 7.86 (2H, d, J= 8.47 Hz, H-Ar), 12.40 (1H, s, OH). MS (El, 70 eV) m/z: 489
(M. Anal. Calcd for CysH3N30;: C, 63.80; H, 4.74; N, 8.58. Found: C, 63.74; H, 4.70; N,
8.52.

7-(4-bromobenzoyl)-5-hydroxy-1,3-dimethyl-6-phenyl-6,7-dihydrofuro[3',2":5,6]pyrido[2,3-
d]pyrimidine-2,4(1H,3H)-dione (4i)

Cream powder (yield 60%); mp 202-210 °C. IR (KBr) (vma /cm™): 3075, 1706, 1670, 1628. *H
NMR (300 MHz, DMSO-dg): 84 (ppm) 3.22 (3H, s, CHs), 3.48 (3H, s, CH3), 4.82 (1H, d, J=2.76
Hz, CH), 6.41 (1H, d, J= 2.97 Hz, CH), 7.21 (2H, d, J= 6.75 Hz, H-Ar), 7.30-7.36 (3H, m, H-
Ar), 7.76-7.83 (4H, d, m, H-Ar), 12.42 (1H, s, OH). **C NMR (75 MHz, DMSO-d¢): 8¢ (ppm)
28.2,30.6, 46.5, 89.1, 93.8, 101.3, 128.2, 128.4, 129.3, 129.7, 131.8, 132.8, 133.4, 140.9, 151.0,
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153.9, 165.1, 166.1, 171.8, 193.8. MS (El, 70 eV) m/z: 509 (M*, &Br), 507 (M*, Br). Anal.
Calcd for Cy4H1gBrNsOs: C, 56.71; H, 3.57; N, 8.27. Found: C, 56.63; H, 3.63; N, 8.34.

7-(4-bromobenzoyl)-5-hydroxy-1,3-dimethyl-6-(4-nitrophenyl)-6,7-dihydrofuro[3,2":5,6]
pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (4j)

Cream powder (yield 80%); mp 259 °C (dec). IR (KBr) (vmax /cm™): 3383, 1699, 1666, 1618. *H
NMR (300 MHz, DMSO-de): 8 (ppm) 3.22 (3H, s, CH3), 3.48 (3H, s, CH3), 5.11 (1H, d, J=3.12
Hz, CH), 6.49 (1H, d, J= 3.21 Hz, CH), 7.53 (2H, d, J= 8.13 Hz, H-Ar), 7.77-7.85 (4H, m, H-
Ar), 8.23 (2H, d, J= 7.98 Hz, H-Ar), 12.46 (1H, s, OH). *C NMR (75 MHz, DMSO-dg): d¢
(ppm) 28.2, 30.6, 45.9, 88.3, 93.8, 100.6, 124.8, 129.4, 129.9, 131.9, 132.9, 133.4, 147.8, 148.3,
151.0, 154.1, 165.2, 166.0, 171.6, 193.3. MS (EIl, 70 eV) m/z: 554 (M*, ®Br), 552 (M*, "Br).
Anal. Calcd for C4H17BrN4O7: C, 52.10; H, 3.10; N, 10.13. Found: C, 52.05; H, 3.06; N, 10.05.

Br

7-(4-bromobenzoyl)-5-hydroxy-6-(4-hydroxyphenyl)-1,3-dimethyl-6,7-dihydrofuro[3',2":
5,6]pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (4k)

Cream powder (yield 63%); mp 260 °C (dec). IR (KBr) (vmax /cm™): 3343, 1705, 1657, 1615. *H
NMR (300 MHz, DMSO-ds): dn (ppm) 3.21 (3H, s, CHa), 3.47 (3H, s, CH3), 4.64 (1H, bs, CH),
6.31 (1H, bs, CH), 6.70 (2H, bs, H-Ar), 6.97 (2H, bs, H-Ar), 7.78 (4H, bs, H-Ar), 9.44 (1H, s,
OH), 12.36 (1H, bs, OH). *C NMR (75 MHz, DMSO-ds): 8¢ (ppm) 28.2, 30.5, 46.2, 89.5, 93.8,
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101.6, 116.5, 129.2, 131.2, 131.7, 132.8, 133.3, 151.1, 153.8, 157.7, 165.0, 166.1, 171.8, 194.0.
MS (EI, 70 eV) m/z: 525 (M*, ®'Br), 523 (M*, Br). Anal. Calcd for C24H15BrN3Og: C, 54.98; H,
3.46; N, 8.01. Found: C, 54.91; H, 3.41; N, 7.94.

*Due to very low solubility of the products 9, we can not report the **C NMR date for these

products.

y
|
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7-benzoyl-5-hydroxy-1,3-dimethyl-6-(4-oxo-4H-chromen-3-yl)-6,7-dihydrofuro[3’,2":
5,6]pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (9a)

Cream powder (yield 70%); mp 260 °C (dec). IR (KBr) (vmax /cm™): 3065, 1686, 1635. *H NMR
(300 MHz, DMSO-dg): 8 (ppm) 3.45 (6H, s, 2CHs), 4.85 (1H, bs, CH), 6.37 (1H, bs, CH), 7.54-
7.76 (6H, m, H-Ar), 7.97 (3H, bs, H-Ar), 8.27 (1H, bs, H-Ar), 12.42 (1H, bs, OH). MS (El, 70
eV) m/z: 497 (M"). Anal. Calcd for C;H1gN3O7: C, 65.19; H, 3.85; N, 8.45. Found: C, 65.09; H,
3.79; N, 8.52.

Y
|
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7-benzoyl-6-(6-chloro-4-oxo-4H-chromen-3-yl)-5-hydroxy-1,3-dimethyl-6,7-dihydrofuro[3’,
2':5,6]pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (9b)
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Cream powder (yield 60%); mp 237-245 °C. IR (KBr) (vma /cm™): 3428, 1708, 1676, 1632. *H
NMR (300 MHz, DMSO-ds): 8y (ppm) 3.23(3H, s, CH3), 3.46 (3H, s, CH3), 4.87 (1H, bs, CH)
6.38 (1H, bs, CH), 7.22-7.99 (8H, m, H-Ar), 8.35 (1H, bs, H-Ar), 12.35 (1H, bs, OH). MS (El,
70 eV) m/z: 532 (M"). Anal. Calcd for C,gH21N307: C, 60.97; H, 3.41; N, 7.90. Found: C, 60.90;
H, 3.48; N, 7.99.

CH3

Y,
|
ARG

7-benzoyl-5-hydroxy-1,3-dimethyl-6-(6-methyl-4-oxo-4H-chromen-3-yl)-6,7-dihydrofuro[3',
2':5,6]pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (9¢)

Cream powder (yield 100%); mp>260 °C. IR (KBr) (vmax /cm™): 3467, 1710, 1618. *H NMR
(300 MHz, DMSO-ds): 81 (ppm) 2.40 (3H, s, CH3), 3.38 (3H, s, CH3), 3.47 (3H, s, CH3), 4.86
(1H, bs, CH), 6.37 (1H, bs, CH), 7.56-7.78 (6H, m, H-Ar), 8.01 (2H, d, J= 6.09 Hz, H-Ar), 8.26
(1H, bs, H-Ar), 12.39 (1H, bs, OH). MS (El, 70 eV) m/z: 511 (M"). Anal. Calcd for CagH2:N3Oy:
C, 65.75; H, 4.14; N, 8.22. Found: C, 65.82; H, 4.19; N, 8.16.

OMeg|

5-hydroxy-7-(4-methoxybenzoyl)-1,3-dimethyl-6-(4-oxo-4H-chromen-3-yl)-6,7-dihydrofuro
[3',2":5,6]pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (9d)

Light cream powder (yield 85%); mp 243 °C (dec). IR (KBr) (vmax /cm™): 3087, 1700, 1670,
1636, 1608. 'H NMR (300 MHz, DMSO-ds): &1 (ppm) 3.23 (3H, s, CHa3), 3.47 (3H, s, CH3), 3.85
(3H, s, CH3), 4.83 (1H, bs, CH), 6.34 (1H, bs, CH), 7.08 (2H, d, J=6.78 Hz, H-Ar), 7.49 (1H, bs,
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H-Ar), 7.66 (1H, bs, H-Ar), 7.81 (1H, bs, H-Ar), 7.99 (3H, bs, H-Ar), 8.32 (1H, bs, H-Ar), 12.30
(1H, bs, OH). MS (EI, 70 eV) m/z: 527 (M"). Anal. Calcd for CsH»:N3Og: C, 63.76; H, 4.01; N,
7.97. Found: C, 63.69; H, 3.96; N, 7.91.

OMeg|

6-(6-chloro-4-oxo-4H-chromen-3-yl)-5-hydroxy-7-(4-methoxybenzoyl)-1,3-dimethyl-6,7-
dihydrofuro[3',2":5,6]pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (%)

Cream powder (yield 90%): mp 244 °C (dec). IR (KBr) (vmax /cm™): 3075, 1697, 1674, 1646,
1600. *H NMR (300 MHz, DMSO-ds): 84 (ppm) 3.27 (3H, s, CHs), 3.51 (3H, s, CH3), 3.88 (3H,
s, CH3), 4.93 (1H, d, J=4.74 Hz, CH), 6.24 (1H, d, J= 4.62 Hz, CH), 7.09 (2H, d, J= 7.45 Hz, H-
Ar), 7.68-7.84 (2H, m, H-Ar), 7.97-8.02 (4H, m, H-Ar), 8.25 (1H, s, H-Ar), 12.40 (1H, bs, OH).
MS (El, 70 eV) m/z: 562 (M"). Anal. Calcd for CgH2CIN3Og: C, 59.85; H, 3.59; N, 7.48.
Found: C, 59.94; H, 3.52; N, 7.53.

Br

7-(4-bromobenzoyl)-5-hydroxy-1,3-dimethyl-6-(4-oxo-4H-chromen-3-yl)-6,7-dihydrofuro
[3',2":5,6]pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (9f)

Cream powder (yield 60%); mp >260 °C. IR (KBr) (vmax fcm™): 3428, 3075, 1690, 1624. *H
NMR (300 MHz, DMSO-dg): 84 (ppm) 2.78 (3H, s, CHs), 3.03 (3H, s, CH3), 4.38 (1H, d, J= 4.38
Hz, CH), 5.95 (1H, d, J= 3.54 Hz, CH), 6.94-7.07 (2H, m, H-Ar), 7.24-7.28 (3H, m, H-Ar), 7.48-
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7.57 (3H, m, H-Ar), 7.89 (1H, s, H-Ar), 11.79 (1H, bs, OH). MS (EI, 70 eV) m/z: 577 (M*, ®Br),
575 (M*, Br). Anal. Calcd for C7H1gBrNsO7: C, 56.27; H, 3.15; N, 7.29. Found: C, 56.17; H,
3.08; N, 7.21.

CH3

Br

7-(4-bromobenzoyl)-5-hydroxy-1,3-dimethyl-6-(6-methyl-4-oxo-4H-chromen-3-yl)-6,7-
dihydrofuro[3',2":5,6]pyrido[2,3-d]pyrimidine-2,4(1H,3H)-dione (99)

Brown powder (yield 65%); mp 245 °C (dec). IR (KBr) (vinax /cm™): 3464, 1698, 1675, 1637. *H
NMR (300 MHz, DMSO-ds): 8y (ppm) 2.39 (3H, s, CH3), 3.22 (3H, s, CH3), 3.47 (3H, s, CH3),
4.81 (1H, bs, CH), 6.37 (1H, bs, CH), 7.58-7.69 (2H, m, H-Ar), 7.79 (3H, bs, H-Ar), 7.91-7.93
(2H, m, H-Ar), 8.28 (1H, bs, H-Ar), 12.44 (1H, bs, OH). MS (El, 70 eV) m/z: 591 (M*, ®'Br),
589 (M, 79Br). Anal. Calcd for CosH50BrNs;O7: C, 56.96; H, 3.41; N, 7.12. Found: C, 56.84; H,
3.48; N, 7.02.

S12



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

1H NNR

Current Data Paraselers
Ness

Kascanilara

£y
H - - ~ \\
£ sxy BE¥ i igg p ¥ ¥ ;;§§§§§§
2~ FuRcoR8ge-3Tm-88°8 (388§ §BREICR°S L,8858533R
EE:§2=§§ §§§§§*§8 ! b |§§ . 9 SaSggéggz
L3 WRENg = g 5°8§
R 3 oS = & 2 g CEATeg
2 5 ~ s # 2R Hl
2 - £ 8
3 2 g =
¥ : &
§§ 'élg§g 5 .3 {5 =8 ° - gz
Bf o2ifF3edenilapanes 153:7h oznffase ennicbesd
[
{
:t-o
]
b
L8602
0590°E =
€906 € el T [
D —
7615 E Bliet |
2096 € ‘——‘ k'
vOED' S —W |
YS0'G — —=
¥EBG'§
8g66 & L ——Bewdt |w
8¥EE L
§12r ¢
Divv L
BiLy ¢ — B0E3 ¥
T = =@w: fe
Fave 2
26v8 L / j TREE
CriB ¢ v@ |
2LELB
™ o
2730 8 2 .
-2
T L
o =
=
&Y
z -
—— N B
wdd 1eabaiu] r §

S13



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

ZLOTET I8
sxejsweied burssanoig - N%aar

oot
1

0zt ort
1 1

091
1

08T
=X

ooz
L

ZHW 800%ZET00F 203s
gP 00781 211
apP 00°81 21

8N 00°08 zQado
H1 ZOnN
gIzaTem Zoy¥aaadn
smm===== 7] TINNVHD
ZHW £06L229°00T 103s
ap 00°2- 114
)Bsn 0g°9 1d
21 120N
momwen= [J TINNTVHD =mewwmmwe
S35 00000ST0°0 NUMOW
29¢ 0000000070 LSTHOW
288 000000ED" D 1P
935 00000000°S 1a
¥ Z°LeZ jchd
>asn 009 aa
J98n 059°2¢ Ma
8r02 )|
298 ZSHZZHL'O ov
ZH LL9EL9"O sadard
ZH 550°sLozZ” HMS
0 sa
0021 SN
0swWa INSATOS
89L2€ al
opbz 00¥d1nd
HI-€€ OHg ww §  gHIOMd
3o8ds WNHISNI
Zv ez _swyl
62V0ET0T a3eq
gl@jewRIvgd UOTITSINDOY ~ 73
T ONDO¥d
1 ONax3
UMOUNUN-3 NN

SIX9jwWeRIRg BIRJ JU8IINn)

.......

Z89°¢8B

1£8°€6
Ep0 00T

60T°6TT

.....

60T °6ST
60L°SST

018" ¥9T
892°2L1

szl pet

S14



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

1H R

Current Data Paramaters
Saaranifaryg
EH
1
F2 = mquisition Parmeters
20121230
21
soect
0N
378
o
64
1
TH12.900 K
0 238419 W

NAME
Fe0 5 v GNP 14/13

ExAna
PROCND
INSTRM

gegpaig

Date
Time

SRENES

wmwnmwwn CHANMEL 11 sowwwmnn

Yei
ZR8

o
-

00

wet
21
m1
M

He

Z°R°sg
@ -

#2 - Processing paraseters
655%
301300000 W2

al

nEBagy

11.09 ce

15.45¢ ppm

&5 48 W
~1.135 pow

20.00 co
-337.60 W

0.83117 pom/cm
243 45053 W/em

10 MM plot parasoters

(=}

cr
FiP
Fi
Fer
f2
EFMCH
HICM

e
M MMM e e e o m oo

E¥6r”

adek’

-

99ip°
EEEE"
L95E"
SBEG’
S09¢L°
ECBS’
[74-LR

681’
6BBL
CEBE L
LCH -
Levb' L
0ESD' 8

L R N Y ]

geLE’ ey
aver-2i
Becr 24
0isr°ai
LEES2L
4:TA=-4
reig-at
By 2t
wegal
g el
gsicet
86 at
BE6L b
{56872t
Ecig et
woa

TN NI | NN

0

Hi:C N

OsH
o}

P
&H,

515

grop’e

tesbaiut

v

e
10

T

pom



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

ZHH (oZLZ19°700T Jds

ZLOIET 15 wdd 0z oy 09 08- ont 0z1 0F1 09T - 08T 00z
siajawexed Hurssasoxg - zi L A L L A 1 L B 1 L -
ZHW BOOWZET 00F 2043s
2P 00°81 2114
gP 00°8T Z214d
Jesn 0008 2Q4do4d
HT ZONN
91z3TeM £954¥4a4d
smmmm==== 77 MTINNVH) sms======
ZHW €06LZ29°00T 1048
gP 00°2- 174
issn Q€9 Id
2671 To0N
s=m===== TJ TINNVH) ========
99§ 00000S10°0 MAMONW
225 00000000°0 LSEHON
038 (000000E0" O 11P
28s 00000000°S 10
M Z°862 31
38N 009 3a
J8sn p&9-ze Ma
8¥02 oy
038 ZCVZTWL'O ov
ZH LLI9ELYS'O sddara
ZH $50°5L0Z2 HMS
0 sa
00zt SN
0OSHa IN3ATOS
89L2¢ alL
opbz 20¥adTnd

HI-89 0gd ww § aHg0ydd

3dads WOMISNT
90°02 |SwTlL
GZFOETOZ “@3wa
sxajaweieg uoTatsTnboy - z3

=

L

wn

Ol .
4///m

|
S B PR PUIN S N N W N WO - el el el — e —
DOWDOOSO o W O NNNWWWWsWLWwo oo - w
AH ozoox& . LR S Y S R Y - o WOWODO oW, s [ =Y
NooomommasanhoOoOwm ~J o . . CHDONETE e eiiE. 47,9 18s B
T ONdXd G- W O 0D ww W OOW-UOWH-JOOHOM®® w
Mlu gz WO WwNnNO S 0o WO B J&EHJNODOHO WL ~
w DOWOAULENO®ONN DS o
SI9jaweIrgd vleg JuaIIny

S16



i

1=30L 7I=Sod @=d [8TI<-¥8T1=S < ISVI §
ZEx [BESC-62E1190d B 0B=1 Z2=2 B=N BES=4q BE=4q BES=IS BE=4S
B82S ©88S @8y 09F by BZF 68 B8E 09E BPE 0ZE HBUE B8Z

Bt ilesatin Lt sguarbibantgtes) arbosidambbasab st anbis b tialss b bt bisn s binags s s gt sl g bl sl s s el s

m i 1

" 95, Bk " - %52
“ ok " L ZaS
\ . 89€

| ; oA

ZEw |
- s — Y
5l7 s BEZ 917 86T 9LF 85T 9eT o911 86 9. es  ogg oot

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

r!LtTPiLAff?Lt5}LLi1?&L?i?&ttf}titlfﬁiifriféi{{%Lﬁét:411JT%$£L
5 L %57
“OH “0S
S
- ST Le —_

BeZ-10 96 1-1H "OEF2LI-14 S@i-dg [BIT<~1AT]=8
ST:EZIET 2m1g TB/9Z,E  23ed £6X'R6 Iq @ 2114
ZYV 21 16,0004 UG A I NUHMUN /T A

S17



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

0 ' ¥ 9 a8 ot el uad
sl cnnscssae s o s lssasisssssssia Lo sa st Dssassaaiasiiaiass s s s

W3/2H 191167 G2 WM 4 14 r..... 2 L W il | b Pt e o w.
u3/833 L0905 0 Mk " m % oomnw m &
2 vE 061~ 22 8 = um I £ 54 £
woC pES O L2
BB L26E ¥ f
wed (G0 T di
el A3
® 00 02 X2 D
sSRIMRLRD 3070 b OF
001 X D
0 5] \
M0E0 -2
0 55
LE] NOw
Tin 00000E T € 35
A 15
SJAIRPRd BUTESEI0N - 24
D S9EE2E5 D0E ws
@ o0 2- o
96N 05 G e
Hi TN
wewnwnnr L) TINNVHD sesssncns
39 00000000 2 0
¥ 0706 T
W50 00°Y E o)
2050 000 P8 s
bR22 ™
26 1202602 o
W BIFBEE D S301 =
H 006 218 ]
1 SO
L& SN
5w ANEATDS
aalex o
othz S0t e
EI/MHE NG W G OHEOUS
129ds W15
56 a1y
o | 1)/
Sl Jrg WOt ILSINbIY 23 " W b 9 9 Sly ~~ a m
; 0w & Riax 3 $ 25§29 3
w o3 B 558 & 2 dadk= -
B UE AN E
§3138900g €300 JUDJIM)
N HE

518



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

ZLotel IS
siejaweied butssasoad - Nmﬁna. JN Jv Jw ow oma oma ow« oma om— a omN
ZHA 800V2E1°00% 203s
gp 00°81 NS&E)
9P 00°81 (AT
J@sn Q0" 08 zadod
H1 ZO0N
grz3ITEM 29¥94add
smsmms== 71 TANNVHD ==ss====
ZHW £06L229°00T 103s
aP 00" 2- 114
8sn QE'9 1d
ol & IO0NN
smmmms== 13 TINNVH) sessss===
288 00000STI0°0 HEMOW
288 0000000070 LS3UON
088 000000€E0°0 (94
2@s 00000000°S 10
X Z°L6C aL
@8N 00’9 da
Jesn 069°22 Ma
8¥02 o4
088 ZGHZIHL'0 Ov
ZH LL9ELST0 S3¥a1d
ZH §S0°5LOZZ HMS "o
0 sa r g
0021 SN
OSWa IN3ATOS
B9LZE ax
opbhz 504d1nd

HI-88 O0gd ww ¢ QHEQ¥d

30ads WNYISNI
12702 SWTl
6ZV¥0ETOZ “a3eq
siajsweaed uotaysTNnbOY - Z3

e

w

-

o

o

w

P W e S bbb @Ww e el el et el [l el =
1 ONDOYd DOVOOOOONM ww O NN W W W wwo o o
......... N o - " WON B O [FR-RCR-N ES
1 OoNdX3 NUOONAADWO G S o o8 o &9 . s o .
r-3 AWYN WL NWWea&-O onNn W W00 WM e oo o w
NN WL DS N O wn o n o ~nhuvw «
slejauweaeg e3ed uUexaInd o W RMoAN YN AN N £

519



9=30] 9=s04 0=
8% [BESC-89E139ed A'A=1 Z=2 B=N B825=44q QAE=4q B825=3S BE=4S
&Nm B8aS @8y 9% ovv Bz¥ 6By B8E B9IE Bt on BgE 8oz

VRO [SPTTRRR PPN FOSPUPUIY R WPPRY [SURTTRI OPTRRN Jospes

[STE<-64]1=8

Basag.

b.l.kr_le

§

I._..-_--_-__-_-

T

bGE

1

RLZ BSZ uEZ B1Z 661 6Ll

Yot

MO

L

wIO

act  alt

Sat

8L

rf}£Ll4t1L3tr#1&;1;&;1;414;&4¢§;?413j?l{;?}%ii;&tﬁét%&t

2L

434r;x;¢

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

pa: v ET Sull

T2Z=10 16 1=14 "Bp926=19 SBI-98 [ST1<-621-5
18,92/E 9jed 16X @6 10

Z1° 21" 16/M0d~ Qv I NUHWYN /1 T

ST 8§

- 252
- 785

4G

“aay

r 452

“0S

r 754

“Rv1

S20



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

0 2 y ] 8 ot 21 wdd
PR, ST P P WP (G { (o W Dty T S O § ce—ve o Viftiog g}

o/ saea ez WazH o 7 .w. - meaﬂmm = m.
/838 p225L 0 Wk oS =

€082~ 24 w2 £ & nwwmm g =

i EGO 1 a2

H LEAr LE)

w00 255 €1 dis

® 90

2 0002
SJ91auvI83 3010 oy OF

ool
0

n2flagy 255
_J

B
2l
-

™opEQ
9
LE]
T 0O00CES 00E
559 15
800 BUTSBEdDAe - 23
T SGEEIET 00T W
w002 e
2N 0561 i
i 1w
srssnsne 1 TNTIO sessnens
4% 00000000 2 o
* 0°03€ EN
5N 009 kY
2950 000 Y9 LY
1822 L
285 120280 & o
I+ BIrEEZ 0 SR04
™ 005256 s
1 se
a8 SN
sho INBA0S
Bz o
oede 90t N
CI/H) oND ®a DMl
13408 LU
E2 61 a1y
welogip? Tag

533980004 UOTILRIABIY - 22

vl 5§ ——

now W NN~~~ ~NwDmDm ~ -
8™ L ©
: e 5 B8 AL FERE y ¢
rr B aom ﬁ.l__c”.cal..bl. rs
LU ] E L
RJRIP Mg §I0] URANG
AN M

S21



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

TS UV RV v -

CLOTEY is
srajowered burssedoxg - za

ZHW BOOPZET 0OF 204s
8P 00°8T Ay T
8P 00781 214

esn 00°08 2addd

HT ZO0N
9TZ3TEM zo¥daddd
sm===wew 2] TINNVHD ========

ZHW €£06L229°00T 10as
gpP 00°Z- '1d

8sn 0g°9 1d

261 TOoNN
ememsess [J TINNYHD ===mmmme

28% 00000ST10°0 MEMOK

29% 00000000°0 LS3HONW

338 000000€0°0 e

29% 00000000°% 1a

X 2°LeZ al
Jasn 00°9 - 3a
een 059°22 Ma
=1 4vr4 o4

998 ZSYTTILIO (o} 4
ZH LL9EL9°0 S3uaIa
ZH §S0°5L022 HMS

0 sa
0021 SN
OSwWa INIATOS
89LZE ar
opbz 9044104
HI-d8 Ogg o § aHga0¥d
3oeds ROYLISNI
Pl 22 awTyp
SZroeione Te3eq
sixajewered uvotryrsInboy - z3
¢ ONDO¥d
T ONdX3
S-3 dAWYN

SIejauwwiIvg vIRQ UIIIND

S22

........
--------

£82°82
6€£9°0¢
99¢°88 -
PELEE
Zr3°001

LET 691
6SL TLT
9z P61



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

{H NNR

3
1

Current Osta Farameters
Kawrsnifard
F2 - Aguisition Pyraseters
Oate 20130113
Tive 1515
INSTRUN apect
PROBHD % mm OV 1W/13
PULPROG 2930

NevE
g
|akn

og8r 2

BGETE
QSEE'E
ESEr E

W

W | I

aorl's

95 2f——o

wad

SOLVENT

M
15.%0 usec
-2.00 0B
300 1323965 M

Nuts
2]
Ay
S0t

S23

)

Se
: £ ¥ sslzle8s
IRRECR°2 LSTIUIRSY
'ﬁg G §z¢§'i§E§
k - ! -g?l°ﬁ
£ g 2
i 3
: §
ramERagy eaa%:&mig

—_.igg ¢
Giel '€

SYEG 0

vEBE D
¥r00 ¢
8600 1
—iFi6l

5080 2

o

00001

[LE 2 TS

v ——7—r
12

—

ppn



CLuLe L 1%

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

Jejoueieg €IBQ ULSIAND

sx9j9weied buyssesolqd - @dad 0z o¥ 09 08 00t 0Z1 ort 09T 081 002
A L ] 1 L L L 1 1 1 "~ "
ZHW 800%ZET"00¥ zZoas
€p 00°81 z1
8P 00781
dasn 00708 za
HI ZONN
9TZ3TRM Z9¥4aado
===s==== ZJ TINNVHD
ZHW £06L229°001 1038
P 00°2Z- 11
oJasn 0g°9 1d
261 TONN
wansss=== [J TINNVHD =mesmwewe
o288 00000510°0 WHMOW
o988 000000000 1STUOW
238 00000000 e
288 00000000°S 1a
3 Z°L62 fchd
oBsn (0’9 4a
oesr 059722 Ma
8¥02Z oY
20 ZSHZZHL'O oY
ZH LL9ELI"0 SIWAII
2ZH C50°6L0Z2 HMS
o, sa
1811 SN
oswWa INIATOS
B9LZE al
opbz 20¥a1nd
HI-86 0gdg Www ¢  QHEQOY¥d
joeds WAYLSNI
50°8T _ewtl
SZPOETOZ a3ed
saajowereg uotarsinboy - z3 \\.&7/ _ ’
1 ONDO¥d W = Bl B e pd et et e s e e e e
I oNaxa U2 RRRRRsLL2RRE 2
9-3 AWVN [ O DB e i, e e Y R B .
s e 2
@w

S24

06T



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

€=301 E=Sod B=4 [PTI<{-B41]I=8 < 31T 8§
B8» [BES<-9PE132ed B B=1 Z=2 B=N B1S5=1d4d BE=Hq AIS=14S BE=d4S
B82S B8S 68y 69 @b 6z @6 B8BE @9c OpE BZE BaE B8z

“ - 752
] m L 705
9EY m - Y52

s . a2 S e

B.Zz BSZ @€z B1Z @61 821 851 Bel @l 686 27 as (% 18
T4}[L1r?4LIEPtléliiiitiiiiitJéiriiléai14T¥44 T%%ld!ﬂ%{ffx

ﬁ 2 ﬂm | “\-mN
b - _ - @5
h..w RO TA

- = “@et

692=1D 68 1-1H "P88p6Z-18 BEE=dd [(PI1<-0B11=S
§Z:82:21 @wil  18/61,Z 9%ed  z9X @6 1q : 9114
&0 TT " 16/NL-QHYITNUHWEN /10

S25



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

1H NMR

Current {lota Paraasters

M

Haaranifard

-
u e
£ s0% §8.3 § $e2 ¢ 2 gefsfsfs
R~ §833°RBP="R%5°8878 :ERS§ FRII°R°8 ,8BYARRA:
i ﬁagsﬁwaé Ses) HETOR pRelghyns
IR e A
A ~ g § £ 8 §
: - : § 3
e 1 1 BN N : : z
- 1] 8 g ' &
g? 3a:2§§edﬂa$:sasaus i8-8 oowdfasy cnnichpds
icer ¢ _‘j
riee € p—
2926 L ij —Hee k
6By E — — —N6C
2050 E —— 2gge €
88v0° G —— 516 0
10979 .
000 ¢ s t
18604 1211 @
2525 ¢
e s — "=
{Ene | 7- gsci e
$016 £ — 122 2
0522 8 / <
£052°'8
s ——
EBPY 21 0000° ¢
udd {eabeug

S26




“HWN UBCLCLY UUL as

ZLOTETL 1g wdd oz 0% 09 08 00T 021 ort 091 081 ooz
siajswered bBurssenoigd - zZ3 1 1 L 1 1 I} Il | 1 I L
ZHW BOOVKZE1 00F Z204s | 1| |
gP 00°81 ¢i1d | litd
gpP 00°81 214 ,

Jasn (0°08 2add4
HT ¢oNN
9TzaTeM 294940440

- Nh .HNZZ‘ZU - —————

ZHW E06L2Z9°001 1048

gP 00°2Z- 114d
28sN QDE'9 1d

J2F1 TOAN

smmmn=== [J TINNVH) =s=sss===

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

288 Q0000STIO"0 HHMOK .
288 0000000070 LSTHEON 8
28 Q00000£0°0 Tip
288 Q00000007 0T 1a o
A T°L6Z 31 0.
38N 00'9 aa ] | /zNa
3380 06922 Ma o A
8%0¢ o
298 ZGrIIYLTO ov
ZH LL9EL9°O0 SA¥AI3
ZH §50°5L022 HMS ZON
0 Sa
002Z1 SN
OSHa INJATOS
89L2¢ al
opbz 20¥410d
HT-98 098 ww < OHEO¥d
10ads WNYISNI
g050£102 “a3eq
s1039wereg uoyatsinboy - za
O I ) 0w - e e e et ped et ek e e e [
1 ONDOO¥d DOLOOOOO NN ®w o RN NW &S GWLO o 6
1 ONJXd MO DONB DO Wa 05 o e e unie hen P
8-3 FWYN fedtwit S At vt 623 ©pIaSSI3Taoa b
sI9jaweIeg e3eg USIIND @ SO N OAWrY & v

S27



{H NNA

Current Tata Faraseters

AME

Kasranifara

Sg
. HE ] % 3
& py¥ 83.% §| ¥ei p £ = sehelBzBy
®- jEogragge-gegogsog (TRsg (REEcAcs (3sgEgsaz
§§e§3*ﬂ§ §£§§§“§§ - ﬂ*g § Y = §s=s!¢s£¥
g Bo2 - - T %e
3t 3 I i f i 3 §
a K 8 x
§ 3 % g ) s
- ' -
gé "'i§§ E F ;- =y - iz
2% paciffedyndCovanes i3s5h CondBapy cexziclofy
20511 ——
POBP 2 —_
£686°2
GPI0 E —N\ ___j 00¥GE
922t 7  ——
GPEE £ — —ovl e
Gyby £ f- — 1616 E
8EGH £ vt
5L 'y —— ot
T —
29LE'9 —— %l
2690 ¢ e
2580 L —\_ E2EE ¥
8602 { —— .
b
piso R EBrE 2
EVOR L —— B2rG ¢
o
°v©/3
=
%1
=
Jd o
696E°28 X T ——
seLe- 2t =
woo (ubaiug

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

528

—<

ppa



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

€=30l ¢€=804 B=H [EZI<-ZIT]1=8 < ISIT S
9% [BESC-6LE139%] @' 0=1 Z2=2 B=N 825=10 BE=-Hd BZS5=4S BE=4S
825 @8s 68y @9 Ok 62y B8Pk @8t B69E @bE BZE @8E 887

oo Lot ...\..J....LJ:J‘F.. L..J;ﬂ.._ N I ..w. o e
S5k " L 757
zeS | 69E 785
i 75
oﬁ:.w 7007
0i7 857 97 @1z @61 8.1 @S @Er @Il 96 8L @S et e

| P YR JEIOT I Sy LtqlLLl.:L.t. r«lrk: Lﬂ-..l»L oy | rﬂirl. A I1.n_ ..ru@__ TR d. Lo._.:‘}a_ .q..ﬂk.q_lrilr Ln. s_.ﬂ_.: _L.\l.a.‘?.‘t&ll.ﬂ‘nf\r'—

= ]
) 2@t 752
0. NN N-N
L ¥ @y HMf - 785
R r wan._s
“ON -

L GET —

b6Z=10 ¥ 2-18 ‘@19PBE=19 SEI-98 [EZIK-ZI11-8
85:1:2F oW1l TB/6L/2 93°q  T9X'@6 14 : 2[14
2A° 11" 16,90 QY9I I NUHHWL/ T Q

S29



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

S30

0 e v 9 B o1 21

TYRSSA] [y WSS SRl VR S/ MM VO ) SO Voo S R o U ST A TR T ] SN VMU Ry N S | 1

¥3/TH (8981 G2 Wiz et ol [ TR B 2

@3/800 620640 Wi mtﬁm = = mm 3 m 2

™ 20 662~ 24 219 =l o DS - 2
w30 968" 0 ded
W 2L ety i
wis 0i2 'yl did
€ 61 01 AJ
& 00°0¢ x)

S030N0I00 1010 NN 01 _
L) M
[ @
M0 L
0 ass
L= NON
ik 00000E L DDE 5
€558 15
TSPII0NC DUTEEINNSY - 24
El

Tin GBBECET O0E 1045
e 00'2- 1%
%0 05 61 19
Wi 1N
...... v 1F TBNH) meemmnee
33% 000C0000 2 i
X 008t u
M40 008 k)
2040 000 ¥9 L]
I8 ]
W% 1202602 o
W GiveE2 0 £3u074
R 006G 218 HWS
13 S0
1 ™
05a0 PUELN
BH2E a
0gsz 20tdNd

ELHL o0 W & (HB04Y

uuoaa .5.:0:

mml _.l:
noloEioZ "

Ta0e0SEd UDT3TEIREIY - 23

AN

I OXI0 SExNeRaNy &Mﬁmoalw
€ owarz SERUEEEREE NEEZERERE
DoR ) Tuk vy ECN
SHTMRIRY VIR0 Judaang

HRN H1

aLp et
wop



Z=30L 2Z=s04 0= [PZ2I<-2TF]=8 < ¥ISIT 8§
Zew [E£9L<-T6E139%] @°'9=1 Z=2 B-N 84.=30 BE=4d U L=18 BE=HS
B2l BSL BEL @l. B9 829 BS9 @E9 B9 @6S BLS 655 BES

..E.\..i.f!l..,.k..ui_trri\rf-t_}r_ll._ VO VSTV ITSNR, TUUPRRIDN PRIV [T TV JPUTIRRIL FVVRTOUN DYRRPIPUI JRGS TVOR JCARe) oy |
|
L 757
L .\.&m

Nmm ..\.m\.
e T e L7897
UG ulS @88v @9 Ok 0ZF @eeb @8c B9E @bE BZE @ac  ugZ

_ ey g b f?:ﬁ}‘{f};{t.\{‘v\rjﬁ jtl{*{tti&t
_ | 1

| £ - A YA
. R4 9T¥ .wmt“ €2¢ | e
! “ 76
o Zex | 69€ i NMMa
fe.d ARG TRz gtz wv6l &b— ast BET 411 . 85 515
o i ....._Jﬂ A%Llitrj._].lélfx] gz.._.}x_}_
38z m L v52
- 708§
AT A
T mmﬁ Ant

Z6Z-10 9% Z-1t 'B9Z5@T=1d 69e-98 [FZI<{-Z111~8

LUEEIEY Pwr] 16,97/ 93%q peX 86 10 @ 113
Hp ZE 21 16/NdD-0HY I TNYHMYH /1 q
N,

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

S31



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

a0
1
(L)
15.50 esec
~2.00 o8
W0 LRNEE
(2553
2001300000 mi
o™
0
20w
[}
1.00

aarani farg
2130203

WL 1] wwemsnns

2 - Aouisition Merameters
F2 = Froceming pareseters

st

Current Dato Feraecters

e
(34
L el
wct
2y

L8}
Sk

nEfanmy

10 W plat parametors

1 N

L

wod

[

.

-

p- O




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

ﬁ.SZ Hm
s1sjowezed Butssasold - 23 e%__ o.N o_- o_m o_m 2_: omﬁ omd om~ omﬁ E.K

ZHW BOOVZETI 00V 204as
dgP 00781 Zl1a
9P 00781 ¢’ld
Jasn Q0°08 ¢Qadoe
HT ZO0N
arzatTem Zo¥daado
mmmmemew 2] TANNVHD ==s=====
ZHW E06LZZ9°001 1048
ap 00°2- 114
o28n Qg9 1d
JET TONN )
T3 TENNVHD o
235 0000051070 HEMOW N szo
235 (0000000070 LSTHOH " //_ N
225 Q00000E0°O P Q “O'H
Das Q0900000 0T 1a HO O
¥ 27662 chA
Jesn 009 da
28sn 069°'2ZZ Ma .
8r02Z 294
298 ZSRTTHL'O ov
ZH LL9ELS'O S3¥AIa
ZH §S0°5L0ZT HMS
0 sa
0021 SN
OSHa INIATOS
89L2E ar
ophz 20¥d1INd
Hi-g49 Ogd8 ww ¢ gHE0¥d
1oads WNELSNI
60S0E102 Toaeg
siajawelegd uorlrstnboy - 23
1 ONDO¥a 10 W W s b e e B B DO = b e e e e p A RE
OWVWOOoOOQOOMM wuw o NNV NWWWE LU 0
T ONdX3 IR .. P e DOWVOVHNWO WO o w
01-3 FWUN S ehansed PR W MNAW-I®D0e0O0WD = ® ®
siajdweregd vIEQg UsIIN owLWwNhoonWwN SLR NM..WWW%..L:”.OO%HWW “

S33



1=30L I=Sod @=4 [PTI<-PBTI=8 < I°IT S
BZT%[8L2<-25E139%] B B=1 Z=2 B=N 02.-10 B=80 B82.=dS BE=d8

gk, BzZ2 @B, B89 ¥W99 BP9 @29 B@9 88s HB9S @abs BzZS a\es
[SETER R

] - #S2
- 785
A
,. s |
(7135 - DA smv BEr oav U6 @2t BSE BEE BIE A6z 8.2 @S2
[ PR JORR A I v | () PRV T TP JToYR | I JUVETORN RSV JTOTROoS PRSP SO TRRA et doawaliciiisaial, _..__.:tt._lltl._.fi!}t.r\!l{
3 _ " NmN
| |}
|P6P 89¢€ ! 205
mNﬁ!. ovm Nwmﬁ
mvm oNN smm om# 89T 6T 821 8ar 8
[ %éqg%x; s
L €81 a5% - 785
L G,
—— ~807

192=1D 68 1=1H "BREES-14 BFE=4g [(PIT<-PAT]= 3

12:81: 171 aul] 18rs /5 @3ed PIX 16 1a @ 2114
bZ Tl Z6/HOJE~ QYA I NUHWVH/TA

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

S34



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

0 2 4 g 8 o1 el
. ARV | PUEER, IO 1 i B cgr—y f=gi——g
w7/ G959¢ G22 HI7H b= M o b Fd f Bid ot Y
w/utd pE25 0 Hnad 1 8 m 2 W > 2 2
™ £0°'826- 24 35 & = A o e
#dd 560 1~ d24
Dl LE L0 4
.0d 265 €3 414
) 't} e -
@ 0002 0 4 ﬁ\ J‘
BRIEST 1010 i 0
0t =)
° @
P Cyl
) &
") o
2w 00000+ D0 5
9558 15

ssajmmesec Buissadoad - 25 i

S35

THR SEEE2EY0DE 1048
4 00 2- 12
Jasn oGt 4
Wi 190
snsnvave 1| IINID reverens
0% DDDDODOD 2 0
N 008 u
2380 009 0
298N 0029 o
| B b -
39t 1202060 2 oy
N BIvEEZ O 3014
W 006 2les G
' so
o1 o
0580 JUETN
Becze o
oetz 0 et
CI/MT N0 W9 & OHEOUS
3008 WOt 1SN
167 iy
2308102 “aie0

SaRyasRaig vdh)tsinbay - 24

ey’ e —
052 E

W oo MO~ W~~~ D@
- Ao n
§ OO0 HE& S SEREISIENY
(1] N3 & “.R mg Qe i MWOWU N WOWD
S UomDwLW~NnO=0oo
[ I F T N
S lder g 0300 1UDLITD
HAN MY

wod

299 2l—



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

ZLOTET IS yag

siajeweled burssesoig - zJ

ZHW BOOVZET'00F zZoas
gp 00° 8T zZ114d
ap 00°81 Z1d

oast 0008 zadod
HT ZONN
912z3T=M 2944a4dd
s=ss=m== 7] TENNVHD =sscseww

ZHW £06L229°001 1038
gp 00°'2- 114

oesn 0’9 14
J81 120N
mwenmnmme [3 TANNVH) =s=c====

228 Q0000STI0"0 WEMOH

288 00000000°0 ISZHIR

228 000000£0°0 1P

228 00000000°01 1a

A 27862 chd
23asn 00°9 4d
o8sn (059° 2T ma

8¥0Z oy

088 ZGHTIWL'O ov
ZH LL9EL3°'0 sa¥aId
ZH §50°'5L022 BMS

0 sa
00¥Z SN
0SHa INZAT0S
B9LZE aL
opbz D0MaTINd
H1-9€ O0Ed ww §  JgHECEJ
J0ads WNELSNI
0V €2 awTl
BOS0E£T0Z —a3?
SIajoweIeg UuoT3T Mﬂﬂwuﬂ - Z3
1 ONDO¥d
1 ONdX3
11-3 AWYN

si31aweieg 2aRQg USIIND

owa owﬁ oaN

-------

99€£'88
v68°€E6
2E2° 00T
L8B " ¥Z1
BSP 621

: il .ﬁé

986" 62T —

002697 ————
-—
"
899°TLT —
98E €61

29T pST
9907991

S36



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

N3/ K OOGRD 0E2 Larel]
5/wad BySel 0 Wowda
M B EEE- £}
=33 256 23
4 EV 1w b
wd g6t oyl abs
uw g8EZ A2
uw 002 p)
SIS0 1010 BN OF

o0 x

0 -]
Moo |-o
0 &S5

LE o

M ODDOOET COE E
A9 is
SIRMrIed Sulesal04d - 24
Dl IBSE20T0E s
#0 002~ i
Jesn oGSl )
Wi N
cossssce 1| TR sessssns
385 QOODDODD 2 o
¥ 0TDo8E EN
98N 00'9 x
388N 000 3 ~
1 Bez oy

Jas 1202060 2 L
L GIPBEZ 0 S34014
B 005 218 s

1 %0

o1 ™
05A0 aaas
f9ede au
pedz SO N
CIMT oND we © OHGOY
13908 LT
o't )
seeoEioR e

SN0 RY VOTITREMDDY - 24

i ONDOu!
25 X3
Pl ) TuR Juiy anen
SAIEREINY IR0 TWRLUN)

)
-
L

CErE'E
B80Sz 1
ESPE 1
BSED 2
2060°¢
E2El ¥
0BKD" ¥
0000 ¢

010t ¥

S37

/8821
wao

8PP 6 ———

*rE0°0-

ey e —
62lE’'y —
B60L'Q ——
BI{6'E ——
PeES L ——
0EBL' L —



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

CLOLEL IS wdd

S38

ﬂHOUOEQMMQ oc.wﬂmwuo-uﬁ - 24 \ O-N O-v Qhw Q-W Omﬂ Omﬂ O"ﬁ Ow.n OWH OH-vN
ZHW 800b2£T1°00% zoas
ap 00°81 Z11d
ap 0081 Z1d
oesn 00’08 zaand
HI Zonn
91z3TEM 29¥dado
=wm===== NN QWZZ‘&U -
ZHW £06L229°00T 1038
8P 00°2- 114
o9sn (g°9 14 .
J€1 TONN 4
= 13 TANNYHD ======s= ‘o
938 00000ST00 HAMOW M z/wb
035 00000000°0 LSAYIN ~ 2 .
28 000000£0°0 1p o "9
285 000000006 10 HO O
¥ Z°L62 3l
o9sn 00°9 3a
098N 05922 Ma HO
8roe oy
288 ZSFZZPL O fo14
ZH LLIELI'O sa¥qa1d
ZH GS0°GLOZ2Z HMS
0 sa
0021 SN
OSWA INIATOS
89LZE ax
opbz 90¥d41Nd

H1-€4 0dd uw ¢ JHE0ud

Iceds WNHISNI
80°12 swTL \\%
L0S0ET02 “e3eqa

siajpwexed uoryrsinboy - z3

.
6T =~

1 B Wl b b & & = I L S S = - -

ONDO™d TOWOOOOO o ww o W WWW L o

ﬂ ozmxm ------- - . - . N NMNWYWH-H=NW w3 .

N ODoOoOMNLANNDOMN w oo . - . - . - - ¢ il e ey -

{5, TN pES5ses33k 82 p Egthisuibguebs &
Ll w 0 @ v o e

§18jaweIwg vaeQq Iusaand sy NEOd- OO Wo W o



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

0 c ¥ g B 01 el udd
PO T— 1 PP SN SEr TR ST S S 1 i " N ST US— | U W R TN WY

o o =] o Wi~ - o

u3/IM 20001 BE2 WOTH v . r 2

@3/u33 FEEH(0 Mo & 8 8 DR b= 3

™ 20 63~ 23 & @ ] 2 BhE 2 s
w3 {601 &z

a2 2Eer 12 /

w0 e vl ohs
. 2912 AJ

53390400 101G LN O)

ha o J N\

001 e
0 e
MO0 57
0 855
LE) LI
i DODDOE T " 0CE s
90559 15
SI010a00r0 Gt SSA20u - 24
Tibd FVESNT00C s
a0 op'2- e
Josn o G g
i TN
snssnenn §) TINNVH) sevscene
208 DO00ROCO ¢ w
A 0°CeE a
338N 00°9 0
ANED 000 PG ~
L b
e LrOvi60 or
IH BIVREZ U SH014
™ 605 2lae S
' S0
oF SN
0SKD s
B9L2E al :
oger Wed Vo
EI/HI oN) ™ G (HEOLC f
IRas WHISNT
L iy
1IN | AN |
SAaNURY UDTITETODY - 24 o e T = e L "
- .i'w o-le b . . ' - o
; oo B UA233 B 4 $8a8B s
; o 2 28RS B 3 REHER &
BB} TURMTY e
SRR IR PIND RN
HAN HI

S39



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

He

1
6.00 uaec

W0

7 DD020000 sec

9

E°R°g
o -

Kaeranifso
20130220
14.57
spect
0¥
32768
oE0
10
1
7612 500 H
0.238419 M
2.0972021 sec
280
54000 usec
6536
300. 1500000 M

n

2000 co
10.57 co
14.76%5 pom
4431 46 W2
~1.404 ppm
~&21.45 Wz

0.80847 pom/ce

240 5880 Wi /ew

Current Dats Parareters

NAME

tH NNR

F2 = aguisition Paraeetqrs

Date

EXFNO
FROCNC

snnansen (UANNEL f] sscscsce

Time
INSTRUM

cdyniE-gpanes

F2 - Processing paramters

81

TS

10 N plot paraseters

Lx

Ry

5661 2%
6roz et
oriz'el
B9sE 2t
oBLE- 2t
S50v 2t
AL -4
£63y 2t

P

wod

2
;5:5&2;
068, €
LBVE

2

)

00001

o




9=301 9=s04d B=H [PII<(-L6]1=8 < ISIT S§
8ZT%[ 26/<-E€PP139%] A°B=1 Z-2 B=N BbL=10 B=H(Q BPL=IS BE=HS

ovh Az c&h 489 @99 6p9 &No B#y9 swm n9s @bs 8Zs &Qm

] | y
ZES L 705
AT
~08%¥
@6y ik @Sp BEV @lb  @6E .6 BGE BLE O1E @6z 822 852
asbisidasmiesssbimtsardussiope s ssiosdytspissbiistsassasssiorsbisariomalesspypisticstiscasiosislasisngaomions osnissobanse sl s s larcbins ot bsss ol b s by sod
" L %57
! L 705
S 4 2 s
N
bz @22 99z ©8T ©91 @bl @2F 89l 98 @9 vk @2 @
{Ii%‘}{z}r}é&i; T
. SST 9z¥ %52
L 705
L %52
S@T 22 L | aot
. 82710 68 T-18 "B.806-18 L¢-98 [FIT<-261=8
) Z5:61:1T AwIig 1872 /S ®jeq TIX 16 1q : 811d

210" Z6/10d-QHY AT NVHWON /14

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

S41



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

- N s

§ exd B85 | $of ¢ 2 ssfrdz i
LA FEEEE T T EA EFhet T e z 2gZ°R" RATAL
57 HRREsE §g§§§§§§ EE ] R e
s1 5% 3 2% ¥ 33 S
LI - ~ g R fA 2
3 3 - g 2
fogd C.050 8 : i
ot Ll
1> ﬂ' -
agg waZ2FPefesilogannzs (5225 canilasy ss;%:&rgg

1190°%

PSELE
B206'2

e ——
0%8L'0

|

020

M NMR

BO¥8 £
£929°1
019§
48¢L 0

|

|

Y

uda 108y

5

542

e —p—————




1H R

Current Data Porsasters

NAME

Kasrenifarg

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

EXPND
PR

20130219
13.07
spect

812 500 wx

0 230418 Mz

2,0872021 sec

enireranes

.00 usec
o

200000000 sec

228 1
64,000 ysec

senssses CHANNEL 1 swemwmas

Lu
refsfsls
~SREH
§rasgilld
! “:' lﬂ.ﬂl
Y g
§
£
snn&:&&i%

543

tebasur

-0




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

s

e

[WUSPYGHCTOSFEYPVO JOUFTSUON JOVTPTPH TVPTRFURL PRRPTOVI JGFRT VAN [VRVFOTON IORPFFURE USRIt T TPVRL RGO SURTIGI OVRPIPPR SO TSUOL [P P FOPTSFIN VRIPRA SV TV ROl P

p=301 P=S0d 0= [SEI<-BT1]1=S
BZI=[PP2<{-68F13°%]1 B B=1 Z=2 B=N BEL=Ud B=Hd

@k, ©8Z2 88. B89 899 B¥9 BZ9 Be9 @8BS 89S @rs B8zs smm

-

825

va 8Ly va HEY a1y B6E

alainaad el ante o ..br....rrrl_w.i._rﬂ..rlh TOVIR FVUPTVRN RPUTTUN USUPIPRN [ YOV SOV TSVGTITUSN ICTTPO VSTV ISVT o TV
871  Z6E .
are 8ze &@N 881 @91 6¥l &N« 49T ©8 B89 ¥ 8z 8
“Jl Jl.. 4].! l.l.. 1..: .J...n_q._lrjx_t ..]ﬂq_ L 41-41.1. o it Rastadacaalasad r ..L».i\..—l(rlL.\-.!LtlfL

_ 4 Jﬁﬁ
et [
2L v
SET o

) B6Z=1D ¥Z° Nchx "BLLLET=14 GET=4y [SEIK-BTIL]= =8
Tl BV EEITT 2uwl] 1872 25 @3eq ZIX 76 1q : @113

P2 18" Z6/aW0HD-0HYA I NVHWUH /1d

&hﬂ BSE @EE OIE B86Z 8.2 &mN

< I8 8
BEL=dS BE=HS

- G2

“@5
5L
Qa1

r 452
- 785

G2
Z@0T

S44



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

545

Se
- o v
§ pe¥ 3.3 i S8k ¢ & ¢ TITEE
vep- ¥RgrURBERS-S2Z-ES° I8 1REASSC8 LSRESICEI
sE0 HECHERRITTERRiiaf | i '§§ 9 Esnfsgﬁgi
1% ag" g sNg™ 3 & 8 3°% § CSThexn
5 s “wn 5 by ~
- T - - E g 3 fs :
a 3 = . . s
L o E§§ - : § x
oy ig -3 ° 2
Eggg caliz éeﬁﬂsigsssszs i8:78 oundfiesy =saScBpks
e 3
— —_— E”WT:_
> —aa L
[
— |
L. J
BUEP @
cer2 € D
e\ —
2By £ —= — —Eerl €
2vL9E B 0920 ¥
aveL'E /
0998 €
GLYE ¥ _-_GLLB'O
£65g v > p—_
Bv82 9
LEEE'D
9586 9 @y
5080° ¢
GEOL £ e
0509 ¢ ters 2
20re L \ m
2 — —Ever 1
€600 4 062
s et
CveE L ) Y
PESE L )
(1667 ¢
Leto'e T )
EBLO'B
foLE B
OPLE B -~
BEER ZI— 0000
wddy [edany

=

T

——— -

-0

—p—g

f
nom



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

Cutrrunt Dats Paramsters
Xawanifare
56
1

£2 - Acguisition Ps-seeters
20130305
104

Date_

NOE
SN0
FROOND

3004300000 Wiz

F2 « Processing paraseters

st

(1)

0

0
1.00

0.30 Wz

wEd=ay

20.00 o
16.26 o=
13,383 oo

4019.51 Wz
-1.055 ppa
-329.72 Wz
0,724% ppa/cm
217 46433 Ha/cn

10 NMA plot paraseters

cx

cY
FIF
F1
L
F2
PPMCN
HICH

1H NMA
@
~
~
(=]

£298°
6.68
LEOSS

i
EG6L E1

udd

546

]

(

-0

'rnn

ope



b=30L P=S0d U= [ELI<-EPLII=8 < ISIT S
91 [80AB<-PAP1IOVY B B=1L Z2=2 O=N 99L-d0 BE=dd B94=3S BE=48

8.4 BSL BEL @l B9 @29 6859 @E9 BI9 865 VLS BSS  BES

st BeS @0F 89 @bk Bk &&? @8E ©@9€ @bE OZE€ WeE 682

“HaT

VL FREE TR NPVETION PYPPIIT W T TOUL JUPCRIN SROVROP PORRTYEoY |

E*%x%i%i‘{

m 752

187 m mwm

@.ﬂ* | g -CUN.
" bmﬂ 08T

852 BEZ ATZ B61 8.1 68SF B8ET B1F 86 8L 685

e
f‘}g et
961 _< 81 Z6 ALY
€22 127 9 p
__ ‘ SST [ 785

L

GEE=1D B Z=1H "@B625=18 Z6E-98 | [ELIK-EFTI=S

85511 |wll 182 /S @3eq EIX 16 10 @ 2114
VTR Z6/HDdE-THYA I NUHWYH /1 d

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

547



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

/5 Vigar 8l L)
/800 1602¢ 0 W
M 16902 4
=2d0 959 0 o3
™ Gr 03ty [ 5]
204 293 €4 dls
% Ad
. 000 0
Ssiamaed 3019 BN 01

W 3d

0 (]
Moo 0

[ 858

LS NON

i 00000ET 00 5
Se558 15
SURIEPIRD DUTERAI0NY - 24
IHM 9BGE2EY O e
8P 00 2- i
338N 05°G8 e
Hi iw
wenwnenn |} TINVHD ssssnsas
I95 0DD0OO0O' 2 0w
N 0feC 3l
280 00°8 E
050 000" pS LU}
bR Uy

3% 1e0260'2 oy
M Girgt2 0 S34014
o 006 218¢ WG

I S0

02 N
05m0 NGNS
L a
oebe 2T
EI/HI 0 = T 40
33338 WEISNT
s ety
voEce e U
SIPIP.DS UDTITRINDDY « 24
, OO0tk

[ Ot 3
pum) TuRsaTy I

SSA0ITS V190 JeIIun)

0
3
b D

80

5396 €
6670 €
6659 €
€EL6 O
1923 0
VEGE 2
(291 €
316§
&L

.

‘HO

ree

00001
(eubatug

548

.

Fier'ci

woad

£e2yai
Ly 2t



