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General information and experimental procedures

Solvents were dried by the standard procedures. 'H and “C NMR spectra were
determined in CDCl; or DMSO-ds on a BRUKER Avance (lH: 400 MHz, BC: 100
MHz). IR spectra were obtained on a SHIMADZU FT-IR 8300 spectrophotometer
using KBr disc. Mass spectra were obtained on SHIMADZU LCMS 2010
instrument. All the reactions were monitored by thin layer chromatography (TLC)
using silica gel 60 F254 plates (Merck). The melting points were determined in open
capillary tube on a TEMPO melting point apparatus and are uncorrected. The UV
spectra were obtained on SHIMADZU UV-160 A.

General procedure

e Synthesis of O-allylated or prenylated-5-aryldiazenyl salicylaldehydes (3a-d).

To a stirred solution of 10 mmol diazenylsalicylaldehyde 2 in 25 ml DMF, in
the presence of 15 mmol anhydrous potassium carbonate, was added dropwise a
solution of 1.5 mmol of allyl bromide in 5 ml DMF. The resulted mass was then
further stirred at room temperature to complete the reaction as monitored by TLC
(10-12 h). It was then poured into ice with constant stirring. The solid precipitates
were filtered, washed with cold water, and dried at room temperature. The products
3a-b were received quantitatively. Similarly prenyl bromide was used to obtain O-
prenylated salicylaldehyde derivatives 3c-d.
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e Synthesis of benzopyran derivatives (7a—-p) & (9a-d)

In a round-bottom flask, O-allylated/prenylated-5-aryldiazenyl salicylaldehydes 3
(3.7 mmol) and 5-pyrazolones 4 (3.7 mmol) or diketone 8a-d (3.7 mmol) was heated
at 180°C until the substrate 3 disappeared as monitored by TLC. It gave products in
good yields. Crude product left was then subjected to a column chromatography,
employing an ethyl acetate/hexane (3:7) eluent, affording compounds 7a-p or 9a-h in
pure product with excellent yields.
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7a-l : Ar=CgHs-, 4-CICgH,-, R=H, R; = Me
7m-p : Ar = CgHs-, 4-CICgHy-, R = Ry =Me

of, x = O, Ar = 4-CIPh

9b, x =0, Ar = Ph
9c, X = N-CHg, Ar = 4-CIPh 99, X =NCHj3, Ar = Ph
9d, x = N-Ph, Ar = 4-CIPh 9h, x = NPh, Ar = ph
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9a, Ar = 4-Ph
9e, Ar = 4CIph



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Characterization of compounds

(5aR,11bS)-1-methyl-3-phenyl-10-[(E)-phenyldiazenyl]-3,5a,6,11b-tetrahydro-5H-chromeno
[4',3":4,5]pyrano[2,3-c]pyrazole (7a): Isolated yield (1.23 g, 78%) as yellow crystals, mp 190-192°C;
Amax(DMF)/nm 348 (¢/dm® mol™ cm™ 17721 ), 270 (12552); vima/cm™ = 2957, 2927, 1490, 1467, 1241, 1092,
1026, 831, 758; 5(400 MHz; CDCl3) 2.42 (s, 3H, Me), 2.60 (s, 1H, C(5,)H), 4.16 (t, 1H, J,= 10.4 Hz,
C(6)H), 4.33 (d, 1H, J = 4.8 Hz, C(11,)H), 4.43 (m, 2H, C(5)H), 4.65 (dd, 1H, J = 2.4 Hz, C(6)H), 6.99 (d,
1H, J = 10.0 Hz ArH), 7.22-7.87 (m, 12H ArH); d«(100 MHz; CDCl;) 14.41 (CH3), 29.51 (CH, benzylic
methane), 30.12 (CH, benzylic methane), 66.20 (CH,), 68.52 (CH,), 118.10, 120.34, 122.73, 123.65, 125.66,
126.04, 129.56, 129.86, 131.36 (ArCH), 99.48, 125.15, 138.65, 145.11, 146.49, 146.77, 148.09, 149.24,
149.95, 152.40, 152.81 (ArC); m/z (ESI) 423.1 [M + H'], CasH»N4O»: caled. C 73.92, H 5.25, N 13.26;
found C 73.80, H 5.20, N 13.30.

N. B.: To justify presence of chloroform appeared in single crystal X-Ray data of compound 7a, we have
carried out GC-MS as well as CHN analysis. As expected, both the reports confirmed the presence of
chloroform molecule in compound 7a.

CHN analysis report of compound 7a

Reference standard (Theoritical value)

Acetanilide
Cystine

Reference standard (Experimental value)
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GC-MS trace of Compound 7a
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N.B.: Obviously, for others, elemental analysis without crystallizing from chloroform but
chromatographically pure ones, it showed expected results. Below is an elemental analysis of

compound 7a isolated by column chromatography.

Lasn paid

To,

Mr. Rikin Patel,
V.V. Nagar,
Anand.

1D No.: 16342/114755

Gijubhai Badheka Marg,
Bhavnagar-364021,
Gujarat (INDIA)
E-Mail: salt@csmcri.org

Sr. No. Test No. of sample Rate Discount Total Amount in Rs.
(Educational 75%)
1 C,H,N ananlysis 1 2000.00 1500.00 500.00
Analysis report
(CH NS/ O Ananlysis)

Analytical Science Discipline

Instrument . Perkin Elmer-2400

No. of samples Ha
Sr.no. Sample code C H N 0
1 D1 73.82 5.15 13.37 -

Reference standard (Theoritical value)

Acetanilide 71.09 6.71 10.36

Cystine 29.99 5.03 11.67

Reference standard (Experimental value)

Acetanilide 71.05 6.57 10.26

Cystine 29.88 5.15 11.60

Signature of analyst : | "~
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(5aR, 11bS)-3-(3-chlorophenyl)-1-methyl-10-[(E)-phenyldiazenyl]-3,5a,6,11b-tetrahydro-5H-
chromeno[4',3":4,5]pyrano[2,3-c]pyrazole (7b): Isolated yield (1.29 g, 75%) as yellow crystals, mp 191-
193°C; Mmax(DMF)/nm 348 (¢/dm3 mol-1 cm-1 17628 ), 271 (15803); vmax/cm-1 = 2950, 2930, 2890,
1490, 1481, 1235, 1092, 1089, 1030, 898, 822, 763; 6H(400 MHz; CDCI3) 2.57 (m, 4H, Me, C(5a)H), 4.24
(d, 1H, J =4.8 Hz, C(11b)H), 4.35 (t, 1H, Jb = 10.8 Hz, C(6)H), 4.47 (m, 2H, C(5)H), 4.57 (dd, 1H, J=2.8
Hz, C(6)H), 6.95 (d, 1H, J = 8.4 Hz, ArH), 7.18-7.94 (m, 11H, ArH); 5C(100 MHz; CDCI3) 14.12 (CH3),
30.11 (CH, benzylic methane), 30.77 (CH, benzylic methane), 66.12 (CH2), 68.49 (CH2), 117.72, 118.19,
120.29, 122.67, 123.37, 125.69, 125.84, 129.03, 130.00, 130.53 (ArCH), 99.42, 123.60, 134.69, 139.23,
147.21, 147.61, 149.41, 152.62, 154.88 (ArC); m/z (ESI) 457.1 [M + H+]; CaHy N4O,Cl: caled. C 68.34, H
4.63, N 12.26; found C 68.25, H 4.58, N 12.06.

(5aR,11bS)-1,3-diphenyl-10-[(E)-phenyldiazenyl]-3,5a,6,11b-tetrahydro-5H-
chromeno[4',3":4,5]pyrano[2,3-c]pyrazole (7c): Isolated yield (1.47 g, 80%) as yellow crystals, mp 202-
204 C; Amax(DMF)/nm 348 (¢/dm® mol™ cm™ 15738, 275 (23353); Vimax/cm™ 2957, 2920, 2890, 1491, 1471,
1238, 1094, 1028, 888, 817, 760; 04(400 MHz; CDCl;) 2.12 (m, 1H, C(5a)H), 4.42-4.62 (m, 5H), 6.92-8.06
(m, 18H, ArH); (100 MHz; CDCl;) 30.75 (CH, benzylic methane), 31.09 (CH, benzylic methane), 66.64
(CH,), 68.00 (CH,), 117.38, 121.14, 122.58, 123.75, 125.64, 126.21, 127.33, 128.34, 128.84, 128.93,
128.96, 130.31 (ArCH), 98.44, 123.78, 134.13, 138.31, 147.42, 148.85, 149.81, 152.54, 154.55 (ArC); m/z
(ESI) 485.0 [M + H']; C3;H24N40,: calcd. C 76.84, H 4.99, N 11.56; found C 76.70, H 4.87, N 11.48.

(5aR,11bS)-3-(2,5-dichlorophenyl)-1-methyl-10-[(E)-phenyldiazenyl]-3,5a,6,11b-tetrahydro-5H-
chromeno[4',3":4,5]pyrano[2,3-c]pyrazole (7d): Isolated yield (1.55 g, 83%) as brown crystals, mp 96-
98 C; Amax(DMF)/nm 348 (¢/dm’® mol™ cm™ 18306 ), 270 (8969); vmax/cm™ 2957, 2927, 1490, 1467, 1241,
1092, 1026, 831, 758; 6(400 MHz; CDCl;) 2.55 (s, 4H, Me, C(5a)H), 4.28 (m, 2H, C(6)H), 4.42 (m, 3H,
¢(5)H, C(11b)H), 6.96 (d, 1H, J= 8.4 Hz ArH), 7.33— 7.99 (m, 10H, ArH); (100 MHz; CDCl;) 14.24
(CHj3), 30.33 (CH, benzylic methane), 30.97 (CH, benzylic methane), 65.95 (CH,), 68.66 (CH,), 117.77,
122.70, 123.14, 126.29, 129.05, 129.57, 130.02, 130.56, 131.06 (ArCH), 97.99, 135.47, 147.13, 148.22,
150.27, 152.63, 155.06 (ArC) CysH;C1,N4O;: caled. C 63.55, H 4.10, N 11.40; found C 63.49, H 4.18, N
11.49.

(5aR,11bS)-1-methyl-3-(4-methylphenyl)-10-[(E)-phenyldiazenyl]-3,5a,6,11b-tetrahydro-5H-
chromeno[4',3":4,5]pyrano[2,3-c]pyrazole (7e): Isolated yield(1.41 g, 85%) as yellow crystals, mp 179-
181 C; Amax(DMF)/nm 348 (¢/dm’ mol™ cm™ 19138, 270 (14154); vima/cm™ 2960, 2923, 2892, 1487, 1444,
1222, 1094, 1032, 818, 767; ou(400 MHz; CDCl;) 2.37 (s, 3H, p-Me), 2.60 (m, 4H, Me, C(5a)H), 4.25 (d,
1H, J = 4.8 Hz, C(11,)H), 4.33 (t, 1H, J, = 3.2 Hz, C(6)H), 4.47 (m, 2H, C(5)H), 4.54 (dd, 1H, J= 3.2 Hz,
C(6)H), 6.95 (d, 1H, J = 8.8 Hz, ArH), 7.21-7.95 (m, 11H, ArH),; 6c(100 MHz; CDCl;) 13.95 (CH3), 20.97
(CHj3), 30.11 (CH, benzylic methane), 30.88 (CH, benzylic methane), 66.16 (CH,), 68.41 (CH,), 117.72,
120.92, 122.68, 123.25, 125.99, 129.04, 129.58, 130.49, (ArCH), 122.32, 123.70, 129.77, 146.57, 147.22,
149.11, 152.64, 154.90, 155.36 (ArC) Cy;H4N4O;: caled. C 74.29, H 5.54, N 12.84; found C 74.33, H 5.51,
N 12.78.

(5aR,11bS)-3-(2-chlorophenyl)-1-methyl-10-[(E)-phenyldiazenyl]-3,5a,6,11b-tetrahydro-5H-
chromeno[4',3':4,5]pyrano[2,3-c]pyrazole (7f): Isolated yield (1.42 g, 82%) as yellow crystals, mp 114-
115 C; Amax(DMF)/nm 348 (e/dm® mol™ cm™ 18711), 271 (16305); vimax/cm™’ 2924, 1489, 1446, 1249, 1094,
1031, 877, 759; 91(400 MHz; CDCls) 2.57 (m, 4H, Me, C(5a)H), 4.23 (d, 1H, J = 4.8 Hz, C(11,)H), 4.34 (t,
1H, J,= 10.8 Hz, C(6)H), 4.47 (m, 2H, C(5)H), 4.57 (dd, 1H, J = 2.8 Hz, C(6)H), 6.95 (d, 1H, J = 8.8 Hz,
ArH), 7.18-7.94 (m, 11H, ArH); (100 MHz; CDCI;) 14.15 (CH3;), 30.12 (CH, benzylic methane), 30.77
(CH, benzylic methane), 66.12 (CH,), 68.48 (CH,), 117.71, 118.15, 120.26, 122.67, 123.35, 125.63, 125.85,
129.03, 129.99, 130.52, (ArCH),99.40, 123.63, 125.64, 134.68, 139.29, 147.20, 147.61, 149.39, 152.62,
154.88 (ArC) CysH;,CIN4Os. caled. C 68.34, H 4.63, N 12.26; found C 68.28, H 4.55, N 12.38.
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(5aR,11bS)-10-[(E)-(4-chlorophenyl)diazenyl]-1-methyl-3-phenyl-3,5a,6,11b-tetrahydro-5H-
chromeno[4',3":4,5]pyrano[2,3-c]pyrazole (7g): Isolated yield (1.38 g, 80%) as yellow crystals, mp 219-
221 C; Amax(DMF)/nm 361 (e/dm® mol™ cm™ 17274), 270 (13614); vima/cm™’ 2926, 1490, 1440, 1249, 1000,
1030, 878, 760; 51;(400 MHz; CDCls) 2.55 (s, 3H, Me), 2.58 (m, 1H, C(5a)H), 4.24 (d, 1H, J = 4.8 Hz,
C(11y)H), 4.32 (t, 1H, J,= 10.4 Hz, C(6)H), 4.47 (m, 2H, C(5)H), 4.54 (dd, 1H, J = 2.0 Hz, C(6)H), 6.94 (d,
1H, J = 8.8, ArH), 7.21-7.97 (m, 11H, ArH); (100 MHz; CDCl;) 14.25 (CH3), 30.22 (CH, benzylic
methane), 30.87 (CH, benzylic methane), 66.27 (CH,), 68.23 (CH,), 117.71, 120.49, 123.26,123.91, 125.71,
126.26, 128.93, 129.25 (ArCH), 98.79, 124.06, 136.28, 138.48, 146.97, 147.01, 149.08, 151.02, 155.20
(ArC) CyH, CIN4O,: caled. C 68.34, H 4.63, N 12.26; found C 68.25, H 4.50, N 12.32.

(5aR,11bS)-3-(3-chlorophenyl)-10-[(E)-(4-chlorophenyl)diazenyl]-1-methyl-3,5a,6,11b-tetrahydro-5H-
chromeno[4',3":4,5]pyrano[2,3-c]pyrazole (7h): Isolated yield (0.76 g, 84%) as yellow crystals, mp 180-
181°C; "H NMR (CDCls, 400 MHz): § = 2.55 (s, 3H, Me), 2.58 (m, 1H, C(5a)H) 2.57 (m, 1H, C(11b)H),
434 (t,J = 10.4 Hz, 1H, C(6)H), 4.48 (m, 2H), 4.59 (dd, J = 3.2 Hz, 1H, C(6)H), 6.95-7.94 (m, 11H, ArH);
BC NMR (CDCl;, 100 MHz): 0 = 14.23, 30.14, 30.77, 66.19, 68.38, 99.23, 117.76, 118.00, 120.16, 123.38,
123.85, 123.91, 125.50, 126.08, 129.26, 129.95, 134.67, 136.32, 139.55, 147.02, 147.57, 149.31, 150.99,
155.15; Amax(DMF)/nm 360 (¢/dm® mol™ cm™ 17644 ), 271 (17128); MS: calcd. for C,6Hz0CLN4O, [M + H]
491.10; found 491.29; CysHy0CIL,N4O, (490.10 g/mol): caled. C 63.55, H4.10, N 11.40; found C 63.48, H
4.18, N 11.55 CyHpCL,N40;: caled. C 63.55, H 4.10, N 11.40; found C 63.48, H 4.18, N 11.55.

(5aR,11bS)-10-[(E)-(4-chlorophenyl)diazenyl]-1,3-diphenyl-3,5a,6,11b-tetrahydro-5H-
chromeno[4',3":4,5]pyrano[2,3-c]pyrazole (7i): Isolated yield (0.70 g, 86%) as yellow crystals, mp 209-
210°C; IR (KBr): v= 2915, 1480, 1444, 1250, 1094, 1035, 875, 755; '"HNMR (CDCl;, 400 MHz): 6 =2.74
(m, C(5a)H), 4.32 (t,J = 11.2 Hz, 1H, C(6)H), 4.54 (m, 2H, C(5)H), 4.59 (dd, J=3.6 Hz, 1H, C(6)H ), 4.74
(d, J = 4.8 Hz, 1H, C(11,)H), 6.90 (d, J = 8.4 Hz, 1H, ArH), 7.25-8.02 (m, 16H, ArH); *C NMR (CDClL,
100 MHz): 6 = 30.69, 30.98, 66.62, 67.89, 98.28, 117.43, 120.94, 123.80, 123.90, 123.98, 125.66, 126.10,
127.18, 128.20, 128.87, 128.93, 129.09, 134.40, 136.10, 138.48, 147.22, 148.79, 149.72, 150.87, 154.75;
Amax(DMF)/nm 360 (e/dm’ mol™ cm™ 16943 ), 274 (25725); MS: calcd. for C5;H;CIN,O, [M + H] 519.15;
found 519.43; C5;H,3CIN4O, (518.15 g/mol): caled. C 71.74, H 4.47, N 10.80; found C 71.60, H 4.55, N
11.05.

(5aR,11bS)-10-[(E)-(4-chlorophenyl)diazenyl]-3-(2,5-dichlorophenyl)-1-methyl-3,5a,6,11b-tetrahydro-
5H-chromeno[4',3':4,5]pyrano[2,3-c]pyrazole (7j): Isolated yield(1.40 g, 70%) as yellow crystals, mp
222-224 C; Anax(DMF)/nm 361 (¢/dm’® mol™ cm™ 17260), 269 (9829); vinax/cm™ 2935, 1485, 1433, 1251,
1087, 1034, 865, 761; (400 MHz; CDCl;) 2.51 (s, 3H, Me), 2.56 (m, C(5a)H), 4.27 (m, 2H, C(6)H), 4.46
(m, 3H, C(11b)H), 6.95-7.99 (m, 10H, ArH); (100 MHz; CDCl;) 14.46 (Me), 30.42 (CH, benzylic
methane), 31.01 (CH, benzylic methane), 66.05 (CH,), 68.47 (CH,), 117.78, 123.09, 123.93, 126.61, 129.27,
129.47,129.79, 131.00 (ArCH), 97.61, 123.72, 129.91, 132.93, 136.19, 136.31, 146.93, 148.29, 150.01,
151.03, 155.37 (ArC); CyeH 9CI3N4O5: caled. C 59.39, H 3.64, N 10.66; found C 59.48, H 3.58, N 10.54.

1-Methyl-3-(4-methylphenyl)-10-(4-chlorophenylazo)-3, 5a, 6, 11b-tetrahydro - 5H-benzopyrano [4',
3':4, 5] pyrano[2,3-c] pyrazole (7k) : Isolated yield (1.25 g, 70%) as yellow crystals, mp 175-176°C ;
Amax(DMF)/nm 360 (¢/dm3 mol-1 cm-1 17673 ), 270 (14935); vima/cm™ 2922, 1480, 1443, 1240, 1080, 1022,
754; 0p(400 MHz; CDCl3) 2.36 (s, 3H, p-tolyl), 2.54 (m, 4H, Me, C(5a)H), 4.23 (d, 1H, J = 4.8 Hz,
C(11,)H), 4.31 (t, 1H, J, = 10.0 Hz, C(6)H), 4.47 (m, 3H, C(5)H, C(6)H), 6.94 (d, 1H, ArH), 6.96-7.97 (m,
10H, ArH); 6c(100 MHz; CDCl;) 14.24 (Me), 20.94 (Me), 30.25 (CH, benzylic methane), 30.91 (CH,
benzylic methane), 66.30 (CH,), 68.19 (CH,), 117.69, 120.61, 123.21, 123.90, 126.32, 129.25, 129.47
(ArCH), 98.55, 124.13, 135.52, 136.02, 136.26, 146.63, 147.00, 148.91, 151.02, 155.21 (ArC);
C27H,3CIN4O,: caled. C 68.86, H 4.92, N 11.90; found C 68.70, H 5.01, N 11.84.



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

1,5,5-trimethyl-3-(2-chlorophenyl)--10-phenylazo-3, 5a, 6, 11b-tetrahydro-5H-chromeno [4’,3":4,5]
pyrano[2,3-c]pyrazole (7m): Yellow crystals (1.25 g, 80%), mp 212-214°C; Vpa/cm™ 3030, 3000, 1630,
1245, 825, 750, 680; d1(400 MHz; CDCl3) 1.55 (s, 3H, Me), 1.60 (s, 3H, Me), 2.23 (s, 3H, Me), 2.25 (m,
1H, C(5a)H), 4.12 (t, 1H, J= 11.0 Hz, C(6)H), 4.25 (d, 1H, J = 4.0 Hz, C(11,)H), 4.51 (dd, 1H, J= 3.2 Hz,
C(6)H), 6.92 (d, J = 8.4 Hz, 1H, Ar-H), 7.21-8.09 (m, 11H, Ar-H); 5:(100 MHz; CDCl;) 15.25, 25.48,
26.10, 30.55, 38.20, 63.70, 80.80, 95.90, 117.23, 120.60, 121.58, 122.60, 123.50, 125.67, 127.20, 129.07,
129.56, 130.45, 131.11, 135.68, 146.11, 147.04, 147.80, 148.50, 152.61, 156.86 ; CpsH,sCIN4O,: calcd. C
69.34, H 5.20, N 11.55; found C 69.29, H 5.17, N 11.64.

1,5,5-trimethyl-3-(2,5-dichlorophenyl)-10-phenylazo-3, 5a, 6, 11b-tetrahydro-5H- chromeno [4°,3":4,5]
pyrano [2,3-c]pyrazole (7n): Yellow crystals (1.42 g, 84%), mp 244-246°C; Vpa/cm™ 2957, 2926, 1490,
1245, 1022, 754; 0u(400 MHz; CDCl;) 1.50 (s, 3H, Me), 1.53 (s, 3H, Me), 2.20 (m, 4H, Me & C(5a)H), 4.13
(t, 1H, J=11.4 Hz C(6)H), 4.32 (d, 1H, J=4.4 Hz, C(11,)H), 4.53 (dd, 1H, J = 4.0 Hz, C(6)H), 6.99 ( d,
1H, J = 8.4 Hz, Ar-H), 7.28-8.01 (m, 10H, Ar-H); c(100 MHz; CDCl;) 15.10, 25.20, 25.98, 30.00, 38.90,
63.55, 81.10, 96.83, 117.30, 120.76, 121.45, 123.60, 123.90, 126.80, 127.94, 128.59, 129.10, 129.13,
129.94, 130.30, 133.71, 135.20, 145.52, 148.98, 152.62, 156.78 ; C,5H»4,C1,N,40;: caled. C 64.74, H 4.66, N
10.79; found C 64.89, H 4.50, N 10.60.

1,5,5-trimethyl-3-(2-chlorophenyl)-10-(4-chlorophenylazo)-3,5a,6,11b-tetrahydro-5H-chromeno
[4',3:4,5] pyrano [2,3-c] pyrazole (70): Yellow crystals (1.39 g, 79%), mp 118-120°C; Via/cm™ 3030,
2980, 1640, 1250, 850, 770, 690; 05(400 MHz; CDCls) 1.50 (s, 3H, Me), 1.55 (s, 3H, Me), 2.22 (m, 4H, Me
& 5a-H), 4.10 (t, 1H, J = 11.0 Hz, C(6a)H), 4.32 (d, 1H, J = 4.0 Hz, C(11b)H), 4.50 (dd, 1H, J = 3.2 Hz,
C(6)H), 6.96 (d, 1H, J = 8.4 Hz, Ar-H), 7.28-8.09 (m, 10H, Ar-H); (100 MHz; CDCly) 15.23, 25.43,
25.98, 29.70, 30.52, 38.33, 63.62, 80.67, 94.71, 117.37, 123.69, 123.89, 127.35, 127.48, 129.25, 129.62,
129.86, 130.20, 131.75, 136.18, 145.85, 147.89, 148.98, 151.17 ; CosH,5sCIN,4O,: caled. C 69.34, H 5.20, N
11.55; found C 69.20, H 5.28, N 11.67.

1,5,5-trimethyl-3-(2,5-dichlorophenyl)-10-(4-chlorophenylazo)-3,5a,6,11b-tetrahydro-5H-chromeno
[4',3:4,5]pyrano[2,3-c]pyrazole (7p): Yellow crystals (1.45 g, 75%), mp 276-278°C; Viu/cm™ 3025, 3000,
1635, 1220, 875, 780, 690; 61(400 MHz; CDCIs) 1.52 (s, 3H, Me), 1.55 (s, 3H, Me), 2.23 (m, 4H, Me &
C(5a)H), 4.07 (t, 1H, J=11.2 Hz, C(6a)H), 4.31(d, 1H, J=4.4 Hz, C(11b)H), 4.50 (dd, 1H, J=4.0 Hz,
C(6)H), 6.97 (d, 1H, J= 8.8 Hz, Ar-H), 7.35-8.08 (m, 9H, Ar-H); dc(100 MHz; CDCl;) 15.19, 25.38, 25.97,
30.44, 38.27, 63.56, 81.22,95.01, 117.41, 121.28, 123.78, 123.90, 127.24, 128.80, 129.28, 129.65, 129.94,
130.96, 132.98, 135.89, 136.23, 145.88, 148.52, 149.04, 151.11, 156.79 ; C,sH»3C15N40;: caled. C 60.72, H
4.19,N 10.12; found C 60.50, H 4.10, N 10.30.

(4aR,10bS)-9-[(E)-phenyldiazenyl]-1,4a,5,10b-tetrahydro-2H,4H-pyrano[3,4-c]chromen-2-one(9a):
Yellow crystals (0.91 g, 78%), mp 195-196°C; Yellow crystals (0.77 g, 73%), mp 212-214°C; IR (KBr): v =
3050, 2990, 1670, 1600, 1380, 1250, 1000, 840, 650; 'H NMR (CDCl;, 400 MHz): 6 = 2.58 (m, 2H, C(6)H),
2.98 (dd, J=7.2 Hz, 1H, C(1)H), 3.62 (q, 1H, C(10b)H), 4.37 (m, 2H, C(4)H), 4.12 (m, 2H, C(5)H), 6.91 (d,
J=8.4Hz, 1H, Ar-H), 7.51-7.90 (m, 7H, Ar-H); °C NMR (CDCls, 100 MHz): § = 29.93, 31.55, 35.71,
65.24, 67.87, 118.31, 123.29, 123.93, 124.10, 129.34; MS: calcd. for CgH4sN,O; [M + H] 309.1; found
309.20; CgH;6N,O5 (309.1 g/mol): caled. C 70.12, H 5.23, N 9.09; found C 70.20, H 5.20, N 9.12.

5-[(E)-phenyldiazenyl]-1,6b,14,14a-tetrahydro-7H,14H-cromeno[3’,4’:5,6]pyrano[3,4-c]-chromen-7-
one (9b): Yellow crystals (0.91 g, 70%), mp 210-212°C; IR (KBr): v = 3050, 2970, 1620, 1465, 1380, 1250,
1130, 750; 'H NMR (CDCls, 400 MHz): 0 = 2.52 (m, 1H, C(6)H), 4.38 (t, 1H, C(14a)H), 4.56 (m, 4H, Me &
C(14)H), 6.92-8.15 (m, 12H, Ar-H); >C NMR (CDCl;, 100 MHz): 6 = 29.22, 29.70, 66.07, 103.31, 115.29,
116.73, 117.81, 120.53, 121.49, 122.72, 122.99, 124.03, 127.39, 128.51, 128.94, 130.38, 132.21, 147.73,
152.70, 154.38, 160.21, 164.14; MS: calcd. for CpsH;sN,O4 [M + H] 411.1; found 411.30; CsH;sN,O4
(410.1 g/mol): calcd. C 73.16, H 4.42, N 6.83; found C 73.25, H 4.34, N 6.70.

(6aR,12bS)-14-methyl-11-[(E)-(4-chlorophenyl)phenyldiazenyl]-6a,7,12b,14-tetrahydro-6H,13H-
chromeno[4',3":4,5]pyrano[3,2-c]quinolin-13-one(9c): Yellow crystals (1.30 g, 71%), mp 240-241°C;
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5u(400 MHz; CDCls) 2.51 (m, 1H, C(14b)H), 3.87 (s, 3H, N-CH3), 4.32 (m, 1H, C(6b)H), 4.56 (m, 4H, 1 &
14-H), 6.89-8.10 (m, 12H, Ar-H); 6¢(100 MHz; CDCl;) 29.31, 29.70, 29.92, 65.36, 66.45, 108.70, 113.99,
115.74, 117.66, 119.74, 121.83, 123.32, 123.88, 124.00, 129.11, 129.81, 130.99, 135.94, 139.09, 147.42,
151.12, 154.89, 156.40, 164.01; CsH,;sN,0y: caled. C 68.20, H 4.40, N 9.18; found C 68.48, H 4.36, N 9.10.

(6aR,12bS)-11-[(E)-(4-chlorophenyl)diazenyl]-14-phenyl-6a,7,12b,14-tetrahydro-6H,13H-
chromeno[4',3":4,5]pyrano[3,2-c]quinolin-13-one (9d): Yellow crystals (0.67 g, 76%), mp 220-223°C; IR
(KBr): v = 3050, 2980, 1730, 1490, 1240, 1100, 990, 790, 680; 'H NMR (CDCls, 400 MHz): § = 2.54 (m,
1H, C(14b)H), 4.40 (m, 1H, C(6b)H), 4.49 (m, 4H, Me & C(14)H), 6.89-8.10 (m, 16H, Ar-H); *C NMR
(CDCl;, 100 MHz): 0 =29.33, 29.74, 29.92, 64.36, 66.45, 108.54, 113.80, 115.68, 117.24, 119.56, 121.90,
123.48, 123.62, 124.48, 129.24, 129.61, 130.67, 135.36, 139.38, 147.42, 151.46, 154.17, 156.12, 164.51,
MS: calcd. for C5;Hy,CIN;O;3 [M + H] 520.1; found 520.37; C3;H»CIN;O; (520.1 g/mol): caled. C 71.61, H
4.26, N 8.08; found C 71.48, H 4.36, N 8.10.

(4aR,10bS)-9-[(E)-(4-chlorophenyl)-phenyldiazenyl]-1,4a,5,10b-tetrahydro-2H,4H-pyrano[3,4-
c]chromen-2-one (9e): Yellow crystals (0.77 g, 73%), mp 212-214°C; IR (KBr): v = 3050, 2975, 1760,
1450, 1270, 1080, 790, 630, 550; '"H NMR (CDCl;, 400 MHz): d = 2.66 (m, 2H, C(6)H), 3.12 (dd, J = 7.2
Hz, 1H, C(1)H), 3.55 (q, 1H, C(10b)H), 4.13 (m, 2H, C(4)H), 4.54 (m, 2H, C(5)H), 7.01 (d, /= 8.4 Hz, 1H,
Ar-H), 7.48-7.86 (m, 6H, Ar-H); °C NMR (CDCls, 100 MHz): d = 29.93, 31.55, 35.71, 65.24, 67.87,
118.31, 123.29, 123.93, 124.10, 129.34; MS: calcd. for CpsH;7CIN,O,4 [M + H] 445.2; found 445.4;
Cy5H17CIN,O4 (444.2 g/mol): caled. C 67.50, H 3.85, N 6.30; found C 67.29, H 3.88, N 6.37.

5-[(E)-(4-chlorophenyl)phenyldiazenyl]-1,6b,14,14a-tetrahydro-7H,14H-cromeno[3’,4’:
5,6]pyrano[3,4-c]-chromen-7-one (9f): Yellow crystals (0.91 g, 78%), mp 210-212°C; IR (KBr): v = 3050,
2975, 1760, 1450, 1270, 1080,790, 630, 550; '"H NMR (CDCls, 400 MHz): § = 2.55 (m, 1H, C(6)H), 4.30 (t,
1H, C(14a)H), 4.52 (m, 4H, Me & C(14)H), 6.90-8.20 (m, 11H, Ar-H); >C NMR (CDCl;, 100 MHz): 6 =
29.20, 29.74, 66.37, 103.20, 115.11, 116.65, 117.58, 120.37, 121.65, 122.88, 123.00, 124.14 127.42, 128.48,
128.86, 130.41, 132.44, 147.64, 152.55, 154.61, 160.43, 164.45; MS: calcd. for C,sH;7CIN,O4 [M + H]
445.1; found 445.37; C,5H;7CIN,O4 (444.1 g/mol): caled. C 67.50, H 3.85, N 6.30; found C 67.29, H 3.70, N
6.50.

(6aR,12bS)-14-methyl-11-[(E)-phenyldiazenyl]-6a,7,12b,14-tetrahydro-6H,13H-
chromeno[4',3":4,5]pyrano[3,2-c]quinolin-13-one(9g): Yellow crystals (0.75 g, 77%), mp 220-222°C; IR
(KBr): v = 3350, 2980, 1620, 1490, 1365, 1270, 1080, 770, 570; 'H NMR (CDCls, 400 MHz): 0 = 2.55 (m,
1H, C(14b)H), 3.86 (s, 3H, N-CH3), 4.29 (m, 1H, C(6b)H), 4.60 (m, 4H, Me & C(14)H), 6.91-8.20 (m, 11H,
Ar-H); BC NMR (CDCl;, 100 MHz): 6 =29.40, 30.00, 30.10, 65.40, 66.05, 108.75, 114.09, 115.34, 118.46,
118.14, 121.90, 123.12, 123.80, 124.10, 129.20, 129.01, 130.80, 136.00, 139.29, 147.60, 151.34, 154.93,
156.56, 164.35; MS: calcd. for CysHyN;O05 [M + H] 424.2; found 424.50; C,sHsN,O4 (423.2 g/mol): calced.
C 73.74, H 5.00, N 9.92; found C 73.48, H 4.96, N 9.70.

(6aR,12bS)-14-phenyl-11-[(E)-phenyldiazenyl]-6a,7,12b,14-tetrahydro-6H,13H-
chromeno[4',3":4,5]pyrano[3,2-c]quinolin-13-one (9h): Yellow crystals (0.69 g, 72%), mp 230-231°C; IR
(KBr): v = 3025, 2930, 1650, 1430, 1240, 1090, 830, 750; '"H NMR (CDCl;, 400 MHz): 6 = 2.80 (m, 1H,
C(14b)H), 4.31 (m, 1H, C(6b)H), 4.33 (m, 4H, Me & C(14)H), 6.32-8.47 (m, 17H, Ar-H); °C NMR (CDCls,
100 MHz): 0 =30.11, 30.70, 30.92, 66.36, 66.45, 109.70, 113.04, 116.74, 117.59, 119.27, 121.28, 123.83,
123.99, 124.34, 129.67, 130.01, 132.04, 135.94, 139.42, 147.41, 151.12, 154.94, 156.62, 164.38; MS: calcd.
for C51H,3N30; [M + H] 486.2; found 486.23; C3;H»; N304 (485.2 g/mol): caled. C 76,69, H 4.77, N 8.65;
found C 76.58, H 4.65, N 8.78.

(5aR,11bS)-1-methyl-3-phenyl-3,5a,6,11b-tetrahydro-5H-chromeno [4',3":4,5]pyrano[2,3-c]pyrazol-10-
amine (10): Isolated yield (0.52 g, 45%) as white powder, mp 230-234°C; '"H NMR (CDCl;, 400 MHz): 6 =
2.39 (s, 3H, Me), 2.60 (s, 1H, C(5a)H), 4.04 (m, 2H, C(6)H & C(11b)H), 4.22 (s, 2H, C(5)H), 4.58 (dd, J =
10.8 Hz, 1H, C(6)H), 4.72 (s, 2H, NH,), 6.36 (d, J = 8.4 Hz, 1H, ArH), 6.46-7.69 (m, 7H ArH); °C NMR
(CDCl;, 100 MHz): 6 = 14.35, 29.57, 31.03, 65.55, 68.79, 100.24, 114.67, 115.46, 117.19, 120.16, 124.71,
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125.80, 129.53, 138.79, 142.72, 143.60, 147.05, 149.33; MS: calcd. for C,0H;oN;0, [M + H] 334.3; found
334.43; CyH9N;0, (333.3 g/mol): calcd. C 72.05, H 5.74, N 12.60; found C 72.15, H 5.65, N 12.78.
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Compound 7d - °C NMR
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Compound 7e

Compound 7e 'H NMR
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F2 - Acquisition Parameters
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Time 13.30
INSTRUM spect
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\\\ SOLVENT CcDC13
N-—y NS 16
Ds 2
n\ SWH B278.146
\\\\ FIDRES 0.126314
AQ 3.9584243
0 RG 406.4
DW 60.400
DE 6.00
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;f;f Dl 1.00000000
TDO 1
m======= CHANHEL f1
i NUC1 1H
0 Pl 12.50
BL1 -1.00
SFO1 400.1324710
FZ2 - Processing parameters
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SSB 0
1B 0.30
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F2 - Acquisition Parameters
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T 4 Fe 14.31
INSTRUM spect
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R \\ o 65536
-— SOLVENT cDCl3
M / \ N M NS BES
=z \ DS 4
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@) / HaC P FIDRES 0.365918 Hz
™ M O ag 1.3664756 sec
— RG 32768
! : D 20,850 usec
DE 6.00 usec
_a/u N s TE 298.5 K
Dl 2.00000000 sec
© d11 0.03000000 sec
c DELTA 1.89599988 sec
> i TDO 1
ml © ======== CHANNEL f] sssssz==
NUC1 13C
m Pl 7.50 usec
o PL1 -2.00 dB
@) 8FO1 100.6228298 MHz
======== [CHANNEL {2 =s====s===
CPDPRGZ waltzle
NUC2 1H
PCED2 80.00 usec
PL2 =1.00 dB
PL1Z 15.00 dB
PL13 15.00 dB
SF02 400.1316005 MMz
F2 - Processing paramsters
51 3276E
SF 100.6127690 MHz
WDW EM
5B i)
LB 1.00 Hz
GB 0
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Compound 7e — DEPT 135
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e 00, 6216241 MH
SFOl1 100. MHz
M Jllr_.,,__\
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/ IwO .\ P3 12.80 usec
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I 3 £0-00 o
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F2 - Processing parameters
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Compound 7e IR
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Compound 7f *H NMR
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F2 - Processing parameters
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Compound 7f - °C NMR
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F2 - Acquisition Parameters
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M FIDRES 0.365918 Hz
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DE 6.00 usec
e TE 298.4 K
Dl 2.00000000 sec
dil 0.03000000 sec
DELTA 1.899593998 sec
TDO 1
wmesmss== CHANNEL fl =—=====s=
NUC1 13c
Fl 7.50 usec
PL1 -2.00 dB
SFO1 100.622B8298 MHz
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CPDPRG2 waltzlé
NoC2 1H
BCPD2Z 80.00 usec
PL2 =1.00 dB
FL12 15.00 dB
PL13 15.00 dB
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F2 - Processing parameters
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5B 1]
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G
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Compound 7f - DEPT 135
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F2 - Processing parameters
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Compound 7f IR

120 -

%T |
‘W

o ﬁéﬁ .

,
: + W W O
i gn8e
o, - SAMP: REF
TS +2.58a
o ®© o o
X I1e388
w o NN
9.508
(ASBIV.>
SNEIm
m & —- W T
Plss -
S +0.080 T .
Kooom o 288.8 160 .8CNM-DIV. > 8086.06
X IR2I& 16:25 8,17 '18 §60.ANN__-0-816A

Cl



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Compound 7g'H NMR
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F2 - Processing parameters
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Compound 7g — DEPT 135
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F2 - Processing parameters
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Current Data Parameters
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F2 - Acquisition Parameters
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INSTRUM spect
PROBHD S5 mm BBO BE-1H
PULPROG zg30
TD 65536
SOLVENT cbCl3
S 16
Ds 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
RO 3.9584243 sec
RG 645.1
oW 60.400 usec
DE 6.00 usec
TE 298.4 K
Dl 1.00000000 sec
TDO 1
======== CHANNEL f] ===s=s====
NUCL 1H
Pl 12.50 usec
PL1 -1.00 dB
SFO1 400.1324710 MH=
F2 - Processing parameters
31 32768
SF 400.1300000 MHz
WDW EM
55B 1]
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Compound 7i - *C NMR
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DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768
oW 20.850 usec
DE 6.00 usec
TE 298.6 K
Dl 2.00000000 sec
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DELTA 1.89999998 sec
TDO i
======== CHANNEL f] ========
RUC1 13C
Pl 7.50 usec
PL1 -2.00 dB
5FO01 100.622B8258 MHz
======== (CHANNEL f2 wesssss=
CPDPRG2 waltzlé
NUC2 i1H
PCPD2 B0.00 usec
PL2 -1.00 dB
PL12 15.00 dB
PL13 15.00 dB
SFD2 400.1316005 MHz
F2 - Processing parameters
51 32768
SF 100.6127690 MHz
oW EM
5B 0
B 1.00 Hz
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Compound 7i — DEPT 135
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AQ 1,4844404 sec
RG 16384
oW 22.650 usec
DE 6.00 usec
TE 298.9 K
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dz2 0.00344828 sec
diz 0.00002000 sec
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TOD 1
======== CHANNEL HH -
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Pl T.50 usec
0 p2 15.00 usec
FL1 =2.00 dB
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======== CHANNEL HM e
/ e CEDPRG2 waltzl6
\ NUC2 LH
F3 12.80 usec
/f et pd 25.60 usec
== N N PCED2 80.00 usec
/ PL2 -1.00 dB
M b PL12 15.00 dB
SFO2 400.1320007 MHz
F2 - Processing parameters
81 32768
SF 100.6127690 MHz
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Compound 7j'"H NMR
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Compound 7j - °C NMR
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Compound 7j — DEPT 135
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Compound 7j IR

Cl

1 e sl T 5
i
N
1
' !
,' .
07N CH; | =
n’;ﬂ.r— IIRN
P, i i s, 4 S
B ' W - el S
J / J | s
0 . ||I|" .!"wl ij J'
/CI i t I l'rllj“ \
! ' T
| { .||t ll[
¢l J[ '| o i
e
V If‘ll i
. | { { l
| v '
/]
b DL e e T O oy L T e RO [ e e i Pp—p— L = i T
_‘ug':l"lﬁ Measurement e o 1750 1500 ﬂlm 1000 7!“3 SN_'_f‘
Compound 7j UV
- e D0
R ERER . '
o i SAMP : REF :
oo +2.50A
Se an.n s
AH b ID — W
m M - & h W
e e W NN
<2:8%8.,
S 5 B B
e Em
0 0 68 = &
ssee e +8.86A TR HE
KO ® K 0 200.0 108.8CNM/DIV.> 800 .
reR®A 16:33 8,17 '10 [ Goe.enn_-8.846A]

Cl



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

P ED M= 0 WD e e W D D WD AE P e S e e W T e e B e ;l.n._.n._.?.ﬂl._n....!.n_.._.uﬁ
SEEEERaE B T st CPARREI TR AANELRIRARARARANNAR AR %
o o o el o S o ¥ YL = o w0 0P O T B
c Current Data Paramoters
HAME HJP
EXPHG 138
R PROCHD i
M F2 - Acquisition Parameters
Date 20100723
zZ Time 12.11
INSTRUM spact
PROBHD 5 mm BBO BB-1H
H FULPROG zg30
A T £5538
X SOLVENT Col3
HE 18
~ = 8278 “_.._M H
SWH s 2
© FIORES 0.126314 Hz
c Ad 3,.9584243 sec
-} RG 45€,1
(@] oW 60.400 usec
DE 6.00 uzec
Q. TE 298.7 K
m Di 1.00000000 sec
@) ThD 1
C susmzz== CHANMEL [l s=ssscee
HUCLE IH
Pl 12,50 uaec
PL1 -1.00 4B
sral 400.1324710 MHz
F? - Processing parameters
SI I2TER
5F 4001300000 MHz
WD EM
558 o
LE 0.30 Hz
GE u}
BC 100
il i}
[FrrTITry T ! T i A T | AR R T | il T ]
14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm
...__K.,._p.r.... AL \../
o m| ; (e o
g3as Mm. 22 85
= = T e el ] - e




Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Compound 7k - °C NMR
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Compound 7k IR
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Compound 10 *H NMR

I A7t A e

Current Data Parameters

NAME HJP
EXPNO 618
PROCNO 1

F2 - Acquisition Parameters
Date_ 20110329
Time 16.48
INSTRUM spect
FROBHD 5 mm BBC BBE-1H
PULFPROG zg30

TD 55536
SOLVENT DMS0

WS 16

DS 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
hQ 3.9584243 sec
RG 406.4

DwW 60.400 usec
DE 6.00 usec
TE 298.0 E
o) | 1.00000000 sec
TDO 1

enssmua=x JHANNEL fl ==—======
NUC1 1H
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T ) F2 - Processing parameters
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Compound 10 - DEPT 135
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Date_ 20110329
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INSTRUM spect
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PULFROG deptlds
TD 65536
SOLVENT DMS0
/ NS GE]
0s 8
SWH 22075.055 Hz
7 FIDRES 0.336839 Hz
AD 1.4B44404 sec
RG 163684
oW 22.650 usec
DE £.00 usec
TE 298.8 K
CHETZ 145.0000000
Dl 4,00000000 sec
d2 0.00344828 sec
di2 0.00002000 sec
| DELTA 0.00000955 sec
| TDO 1
az==cox CHANNEL £l ===sam==
ocl 13C
Pl 7.50 usec
p2 15.00 usec
PL1 -2.00 dB
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NUOC2 1H
P3 12.80 usec
p4d 25.60 usec
PCPDZ B0.00 usec
PLZ =1.00 dB
PL12 15.00 dB
S5F02 §00.1320007 MHz
F2 - Processing parameters
81 32768
SF 100.6127690 MHz
wDW EM
55B 0
LB 1.00 Hz
- ’ . " B 0
1 | e 1.40
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Current Data Parameters

HAME HJFP
EXPNO 554
PROCNO 1

F2 - Acquisition Parameters
Date 20110225

Time 13,15
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG zg30

TD 65536
SOLVENT CDC13

HS 16

DS 2

SWH B278.146 Hz
FIDRES 0.126314 Hz
nQ 3.9584243 sec
RG 574.7

DW €0.400 usec
DE 6.00 usec
TE 29B.6 K
D1 1.00000000 sec
TODO 1
mmem===== CHANNEL fl ==s=====
NUC1 1H

Pl 12.50 usec
PL1 =1.00 dB
SFO1 400.1324710 MHz

F2 - Processing parameters
SI 32768
5F 400.1300000 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 0
PC 1.00
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Compound 9b - °C NMR
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Current Data Parameters
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F2 - Acqguisition Parameters
Date_ 20110225
Time 14.17
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG Zgpg30
D 63536
SOLVENT cocl3
KNS 840
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TE 298.1 K
Dl 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDOD 1
===asm=m CHANNEL fl s=co====
NUC1 13¢

1 7.50 usec
PL1 -2.00 dB
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N “m*.__ﬂz_..am”._.-. H SRS
CPDPRG2 waltzlg
NuCc2 1H
BCPD2 B0.00 nsec
PLZ 1.00 dB
FL12 15.00 dB
PL13 15.00 4B

SF02 400.1316005 MHz

F2 - Processing parameters
I 32768
sF 100.6127650 MHz
() EM
558 0
LB 1.00 Hz
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Compound 9b — DEPT 135
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Current Data Parameters
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F2 - Rcguisition Parameters
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Date_ 20110225
M Time 13,22
INSTRUM spect
hh PROBHD 5 mm BBO BE-1H
FOLFROG deptl3s
o) N ™ 65536
SOLVENT CDCl3
HS a4
Ds B
SWH 22075.055 Hz
FIDRES 0.33683% Hz
AQ 1.4844404 sec
BG 16384
o] 22.650 usec
DE 6.00 usec
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d2 0.00244828 sec
diz 0.00002000 sec
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- DO 1
! ! Wlen===c== CHANMNEL {1 sssmee —
i J MUCL 13C
Pl 7.50 usec
P2 15.00 usec
PLl -2.00 dB
S5FO1 100.6218241 MH=z
memwssss CHANNEL £2 ====meew=
CPDFRG2 waltzlé
NDCZ 1H
E3 12.80 usec
pd 25.60 usec
PCPDZ B0.00 usec
PL2 -1.00 dB
PL12 15.00 4B
SFO2 400.1320007 MHz
F2 - Processing parameters
s1 32768
SF 100.6127690 MHz
Wow EM
558 1]
LB 1.00 Hz
T _ _ L 1 T 1 _ _ |2 5. A
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NAME HJP
EXPNO 597
PROCHNC 1
F?2 - Acguisition Parameters
Date_ 20110318
Time 15.55
INSTRUM spect
R PROBHD 5 mm BBO BB-1H
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— FIDRES 0.126314 H=
(&) AQ 3.9584243 sec
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-] Dl 1.00000000 sec
(@] TDO 1
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F2 - Processing parameters
51 32768
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558 ]
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GB 0
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Compound 9c - °C NMR
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FZ2 - Rcquisition Parameters

Date 20110318

Time 16.12

INSTRUM spect
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PULFROG zgpg 30

TD 65536

SOLVENT CcDCl3

N& 159

Ds 4

SWH 23980.814 Hz

FIDRES 0.365918 Hz

AQ 1.3664756 sec

B3 32768

Du 20.850 usec

oE 6.00 usec

TE 298.0 K

D1 2.00000000 sec

dll 0.03000000 sec

DELTA 1.89995998 sec

TDO 1

======== CHANNEL fl ==s=sm===

HUC1 13C

Pl 7.50 usec

PL1 -2.00 dB

SFO1 100.6228298 MH=z

======== CHANNEL f2 w=s=====
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NUCZ 1H

ECPD2 80.00 usec

PLZ2 -1.00 dB

FL12 15.00 dB

PL13 15.00 dB

5F02 400.1316005 MHz

F2 - Processing parameters
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SS58 0
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Current Data Parameters
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F2 - Acquisition Parameters
Date 20110318
Time 16.02
INSTRUM spect
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o SOLVENT [ofulod &
1 NS a4
T Ds B
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(al FIDRES 0.336839 Hz
E AQ 1.4844404 sec
RG la384
D oW 22.650 usec
DE 6.00 usac
| TE 208.1 K
CNST2 145.0000000
Q b1 4.00000000 sec
(o)) az 0.00344628 sec
o) dl2 0.00002000 sec
DELTR 0.00000855 sec
m TOD 1
% (@) e======= CHANNEL fl ===s====
o o NUC1 13C
M Pl 7.50 usec
>3 m p2 15.00 usec
To e) PL1 -2.00 dB
M.WZ C SFO1 100.6218241 MHz
>
SW sussss=s CHANNEL f2 messse==
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.A|w @ PL12 15.00 dB
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+= O
WS F2 - Processing parameters
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Compound 7a *H-'H COSY

Current Data Parameters
HAME NJP
-L l - * J‘ ppm EXENC 53_.7

PROCNC
1 F2 = Acquisition Parameters
| Date_ 20110310
‘“"1 4 Time 15.48
THSTRUM apact
] 2 PROBHD 5 mm BRO BB-1H
{ PULPROG cosydfph
1 ™ 2048
| SOLVENT ¢oe13
WS 16
A feh % be 16
SHE 3205,128 Hz
-3 FIDRES 1.565004 Hz
AQ 0.3195380 sec
RG 574.7
ow 156.060 usec
DE 6.00 usec
TE 288.2 K
i 0.00014072 sec
-4 o1 2.00000000 sec
‘ ; g G o
= t HO 2 1 sec
—= 7% 4 STICHT 258
e,
mmr=—==== CHANNEL fl ===sawmw=
b HuCl 14
-5 Pl 12.00 usec
PLL -1.00 dB
b SFC1 400.1319998 M=

Fl - Acquisiticn parameters
0 1

Lg ™ 512
S5F01 400.132 MHz
FIDRES 6.260016 Hz
W B.0L10 ppm
b FAMODE States-TPPI
: F? = Processing parameters
L4 % — 51 2048
= E 7 5F 400.1300000 MHz
ot - 9 WOW QSINE
% [ 58B 2
i A A b s 0.00 He
GB 0
= [P AP b PC 1.40
— % 4 ‘g
— P

L F1 - Processing parameters

51 1024
MC2 States-TPPI
SF 400.1300000 MEz
WhwW CSIKE
55B 2

52 T ol | 9 LB .00 Hz
GB o

T T T T T T T T T T
9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 4.0 3.5 3.0 25 2.0 1.5 Fpm



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2012

Compound 7a NOESY

Current Data Params&ters
| l i l ppm NAE NIP
N EXPRD 588
il =y PROCNO L
|| . F2 = Acquisition Parameters
| i Date_ 20110319
—r g Time 21.12
¥ ) INSTRUM spect
| L 2 PROBHD 5 mm BBO BB-1H
i I PULPROG noesyph
i+ 2048
i SOLVENT CDCld
Z NS 32
_ ? g - o3 16
SWIL 3205.128 Hz
_3 FIDRES 1.565009 Hz
[ 0.3195380 sec
574.7
L 156.000 usec
L 6.00 usec
298.2 K
£ 0.00014072 sec
-4 2.00000000 sec
E 0.50000000 sec
- ] E? E 0.00031200 sec
—= ; E
CHANNEL #! mes=mzz=c
1n
12.00 usec
=1.00 dB
400.1319958 MHz
Fl - Acquisition parameters
npo 1
L& T 512
SF01 400.132 MHz
FIDRES 6.260016 Hz
a6 8.010 ppm
FrnMCDE States-TPPL
F2 - Processing parameters
o 51 1024
= 7 sF 400.1300000 MHz
WO QSINE
558 Z
LB 0.00 Hz
GB a
BC 1.00
J— a ¢ —8
Fl - Processing parameters
a1 1024
MCZ 3tates-TFPI
SF 400.1300000 MBz
WO QSIHE
S58B 2
BRI T T 9 LE 0.00 Hz
GB 4

T T T 1 T T i r T & | | T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 2.0 1. ppm



