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Experimental Section 
 

General Remarks: Melting points were recorded on a Superfit (India) capillary melting 

point apparatus and were uncorrected. IR spectra were recorded on a Perkin Elmer-FTIR 

spectrometer using solid samples as KBr plates. For compounds 1H NMR (300 MHz , 

CDCl3) and13C NMR (75 MHz and 100 MHz, CDCl3) spectra were recorded in 

deuterochloroform (CDCl3) on a Bruker 300 MHz spectrometer using tetramethylsilane 

(TMS, δ = 0) as an internal standard at room temperature. Mass spectra were recorded on 

Bruker and Jeol mass spectrometer. The X-ray diffraction measurements were carried on a 

Bruker AXS SMART APEX 2 diffractometer. 

 

Representative procedure for the synthesis of methyl 16-methyl-11,14-diphenyl-8,12-

dioxa-14,15-diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-

carboxylate (5a): A mixture of (E)-methyl-2-((2-formylphenoxy)methyl)-3-phenylacrylate 

(3a, 1mmol), ethyl/methyl acetoacetate (1, 1mmol) and phenyl hydrazine (2, 1mmol) was 

placed in a round bottom flask and melted at 180 ºC for 1 h. After completion of the reaction 

as indicated by TLC, the crude product was washed with 5 mL of ethylacetate and hexane 

mixture (1:49 ratio) which successfully provided the pure product 5a as colorless solid. 
 

Methyl 16-methyl-11,14-diphenyl-8,12-dioxa-14,15-diazatetracyclo[8.7.0.02,7.013,17] 

heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5a): 

O

O
MeO2C

H

N
N

Me

Ph

 

Yield = 95%; reaction time = 1 h; m.p. 246-248°C; 1H NMR (300 MHz, CDCl3) = δ 2.09 (s, 

3H), 3.43 (s, 3H), 4.35 (d, J = 11.4 Hz, 1H), 4.57 (dd, J = 1.2, 11.4 Hz, 1H), 4.78 (s, 1H), 

5.59 (s, 1H), 6.77-7.74 (m, 14H); 13C NMR (75 MHz, CDCl3) = δ 15.28, 37.17, 48.14, 52.50, 

60.63, 84.21, 98.62, 116.81, 118.66, 119.54, 120.23, 125.69, 126.68, 128.62, 129.06, 129.13, 

129.31, 132.06, 134.68, 138.35, 147.22, 147.34, 153.04, 171.19; 13C NMR (DEPT 135, 75 

MHz, CDCl3) = δ 15.33, 37.16, 52.53, 60.64, 84.21, 116.83, 119.56, 120.21, 125.70, 126.69, 

128.64, 129.08, 129.15, 129.33, 132.10; IR (KBr) = ν 1735, 1596, 1510 cm-1; HRMS (ESI) 

Calcd for C28H24N2O4 452.1736; Found: 453.1816 (M++1). 
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Methyl 16-methyl-11-(2-methylphenyl)-14-phenyl-8,12-dioxa-14,15-diazatetracyclo 

[8.7.0.02,7.013,17] heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5b) 

O

O
MeO2C

H

N
N

Me

Ph
Me

 

Yield = 92%; reaction time = 1 h; m.p. 258-260°C; 1H NMR (300 MHz, CDCl3) = δ 2.12 (s, 

3H), 2.39 (s, 3H), 3.47 (s, 3H), 4.31 (d, J = 11.4 Hz, 1H), 4.57 (dd, J = 1.5, 11.4 Hz, 1H), 

4.72 (s, 1H), 5.55 (s, 1H), 6.67 - 7.73 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 15.26, 

37.12, 48.09, 52.65, 60.47, 83.43, 98.64, 116.87, 118.45, 119.65, 120.30, 124.79, 125.84, 

126.87, 129.11, 129.21, 129.52, 129.94, 132.02, 134.73, 136.68, 138.24, 146.95, 147.21, 

152.94, 171.03; IR (KBr) = ν 1737, 1593, 1517 cm-1; HRMS (m/z) Calcd for C29H26N2O4 

466.1893; Found 466.1893. 

 

Methyl 16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-diazatetracyclo 

[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5c) 

O

O
MeO2C

H

N
N

Me

Ph
Me

 

Yield = 95%; reaction time = 1 h; m.p. 264-268°C; 1H NMR (300 MHz, CDCl3) = δ 2.11 (s, 

3H), 2.38 (s, 3H), 3.47 (s, 3H), 4.31 (d, J = 11.4 Hz, 1H), 4.57 (dd, J = 1.5, 11.4 Hz, 1H), 

4.71 (s, 1H), 5.54 (s, 1H), 6.66 - 7.78 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 15.25, 

21.26, 37.17, 48.14, 52.49, 60.71, 84.15, 98.58, 116.81, 118.71, 119.50, 120.19, 125.64, 

126.60, 129.04, 129.11, 129.28, 131.68, 132.03, 138.38, 139.20, 147.20, 147.47, 153.08, 

171.23; IR (KBr) = ν 1733, 1596, 1512 cm-1; HRMS (m/z) Calcd for C29H26N2O4 466.1893; 

Found 466.1893. 

 

Methyl 16-methyl-11-(4-ethylphenyl)-14-phenyl-8,12-dioxa-14,15-diazatetracyclo 

[8.7.0.02,7.013,17] heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5d) 
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O

O
MeO2C

H

N
N

Me

Ph
Et

 

Yield = 92%; reaction time = 1 h; m.p. 221-223°C; 1H NMR (300 MHz, CDCl3) = δ 1.26 (t, 

3H, J = 7.5 Hz), 2.08 (s, 3H), 2.69 (q, J = 7.5 Hz, 2H), 3.44 (s, 3H), 4.34 (d, J = 11.1 Hz, 

1H), 4.58 (dd, 1H, J = 1.2, 11.1 Hz), 4.76 (s, 1H), 5.57 (s, 1H), 6.77-7.75 (m, 13H); 13C NMR 

(100 MHz, CDCl3) = δ 15.25, 15.40, 28.59, 37.17, 48.18, 52.45, 60.73, 84.16, 98.58, 116.81, 

118.74, 119.59, 120.21, 125.63, 126.66, 128.05, 129.03, 129.09, 131.89, 132.02, 138.40, 

145.49, 147.19, 147.48, 153.10, 171.23; IR (KBr) = ν 1728, 1585, 1519 cm-1; HRMS (m/z) 

Calcd for C30H28N2O4 480.2047; Found: 480.2047. 

 

Methyl 16-methyl-14-phenyl-11-[4-(propan-2-yl)phenyl]-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5e):

O

O
MeO2C

H

N
N

Me

Ph

Me

Me

 

Yield = 94%; reaction time = 1 h; m.p. 226-228°C; 1H NMR (300 MHz, CDCl3) = δ 1.26 (d, 

J = 6.9 Hz, 6H), 2.06 (s, 3H), 2.93 (sep, J = 7.2 Hz, 1H), 3.41 (s, 3H), 4.33 (d, J = 11.1 Hz, 

1H), 4.57 (d, J = 11.1 Hz, 1H), 4.74 (s, 1H), 5.56 (s, 1H), 6.76-7.73 (m, 13H); 13C NMR (75 

MHz, CDCl3) = δ 15.24, 23.89, 23.94, 33.90, 37.14, 48.20, 52.44, 60.74, 84.15, 98.63, 

116.83, 118.75, 119.53, 120.29, 125.71, 126.63, 126.66, 129.06, 129.12, 131.99, 132.04, 

138.33, 147.23, 147.52, 150.13, 153.11, 171.21; IR (KBr) = ν 1720, 1582, 1516 cm-1; HRMS 

(m/z) Calcd for C31H30N2O4 494.2206; Found: 494.2206. 

 

Methyl 11-(2-methoxyphenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5f) 

O

O
MeO2C

H

N
N

Me

Ph
OMe
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Yield = 93%; reaction time = 1 h; m.p. 232-234°C; 1H NMR (300 MHz, CDCl3) = δ 2.14 (s, 

3H), 3.42 (s, 3H), 3.78 (s, 3H), 4.38 (d, J = 11.1 Hz, 1H), 4.67 (d, J = 11.1 Hz, 1H), 4.91 (s, 

1H), 6.01 (s, 1H), 6.73 - 7.73 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 15.48, 36.21, 47.54, 

52.31, 55.38, 61.96, 98.73, 110.11, 116.77, 119.60, 119.81, 120.17, 120.66, 123.71, 125.52, 

127.97, 128.68, 128.99, 130.10, 132.16, 138.45, 147.23, 147.66, 153.01, 156.43, 170.02; IR 

(KBr) = ν 1716, 1599, 1488 cm-1; HRMS (m/z) Calcd for C29H26N2O5 482.1842; Found: 

482.1842. 
 

Crystal data for methyl 11-(2-methoxyphenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate 5f: 

Empirical formula, C29H26N2O5; Formula weight, 482.53; crystal color, colorless; Single 

crystal X-ray structure of the molecule shown in ORTEP diagram (Figure 1). Detailed X-ray 

crystallographic data is available from the Cambridge Crystallographic Data Centre, 12 

Union Road, Cambridge CB2 1EZ, UK (for Chromenopyranpyrazole 5f CCDC # 780638). 

 

 

 

 

 

 

 

 

Figure 1. ORTEP diagram of Chromenopyranpyrazole 5f 

 

Methyl 11-(4-methoxyphenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-diazatetracyclo 

[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5g) 

O

O
MeO2C

H

N
N

Me

Ph
MeO  

Yield = 94%; reaction time = 1 h; m.p. 224-228°C; 1H NMR (300 MHz, CDCl3) = δ 2.07 (s, 

3H), 3.44 (s, 3H), 3.83 (s, 3H), 4.33 (d, J = 11.4 Hz, 1H), 4.59 (dd, J = 1.8, 11.4 Hz, 1H), 

4.74 (s, 1H), 5.54 (s, 1H), 6.77-7.74 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 15.26, 37.14, 
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48.21, 52.54, 55.34, 60.71, 84.01, 98.59, 113.98, 116.80, 118.73, 119.51, 120.20, 125.64, 

126.69, 128.02, 129.04, 129.11, 132.02, 138.40, 147.21, 147.51, 153.08, 160.21, 171.31; IR 

(KBr) = ν 1715, 1597, 1490 cm-1; HRMS (ESI) Calcd for C29H26N2O5 482.1842; Found: 

483.1916 (M++1). 

 
Methyl 11-(3,4-dimethoxyphenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5h) 

O

O
MeO2C

H

N
N

Me

Ph

OMe
MeO

 

Yield = 95%; reaction time = 1 h; m.p. 192-194°C; 1H NMR (300 MHz, CDCl3) = δ 2.07 (s, 

3H), 3.45 (s, 3H), 3.88 (s, 3H), 3.91 (s, 3H), 4.34 (d, J = 11.4 Hz, 1H), 4.62 (d, J = 11.4 Hz, 

1H), 4.74 (s, 1H), 5.54 (s, 1H), 6.77 - 7.75 (m, 12H); 13C NMR (75 MHz, CDCl3) = δ 15.24, 

37.20, 48.20, 52.57, 55.95, 56.08, 60.76, 84.04, 98.58, 109.85, 110.99, 116.80, 118.64, 

119.44, 119.56, 120.08, 125.66, 127.02, 129.05, 129.16, 132.01, 138.39, 147.23, 147.42, 

148.98, 149.70, 153.00, 171.37; IR (KBr) = ν 1721, 1523, 1497 cm-1; HRMS (m/z) Calcd for 

C30H28N2O6 512.1947; Found: 512.1947. 

 

Methyl 11-(2H-1,3-benzodioxol-5-yl)-16-methyl-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5i) 

O

O
MeO2C

H

N
N

Me

Ph
O

O
 

Yield = 93%; reaction time = 1 h; m.p. 194-196°C; 1H NMR (300 MHz, CDCl3) = δ 2.07 (s, 

3H), 3.47 (s, 3H), 4.31 (d, J = 11.4 Hz, 1H), 4.61 (dd,  J = 1.5 Hz, J = 11.1 Hz, 1H), 4.73 (s, 

1H), 5.50 (s, 1H), 6.01 (s, 2H), 6.74 - 7.72 (m, 12H); 13C NMR (75 MHz, CDCl3) = δ 15.25, 

37.12, 48.24, 52.60, 60.68, 84.06, 98.59, 101.49, 107.03, 108.22, 116.82, 118.62, 119.53, 

120.23, 120.60, 125.71, 128.33, 129.07, 129.15, 132.00, 138.33, 147.18, 147.31, 148.05, 

148.32, 153.02, 171.20; IR (KBr) = ν 1718, 1529, 1493 cm-1; HRMS (m/z) Calcd for 

C29H24N2O6 496.1633; Found: 496.1633. 

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



 7 

Methyl 16-methyl-11-(2-chlorophenyl)-14-diphenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5j) 

O

O
MeO2C

H

N
N

Me

Ph
Cl

 

Yield = 95%; reaction time = 1 h; m.p. 230-232°C; 1H NMR (300 MHz, CDCl3) = δ 2.16 (s, 

3H), 3.49 (s, 3H), 4.45 (d, J = 10.8 Hz, 1H), 4.73 (d, J = 10.5 Hz, 1H), 4.94 (s, 1H), 6.10 (s, 

1H), 6.73 - 7.70 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 15.44, 36.20, 47.65, 52.93, 61.94, 

79.73, 98.85, 116.78, 119.63, 119.85, 120.28, 125.73, 127.03, 128.80, 129.05, 129.66, 

130.30, 132.04, 133.16, 138.31, 147.25, 152.77, 169.66; IR (KBr) = ν 1735, 1596, 1517 cm-1; 

HRMS (m/z) Calcd for C28H23ClN2O4 486.1346; Found: 486.1345. 

 

Methyl 16-methyl-11-(3-chlorophenyl)-14-diphenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5k) 

O

O
MeO2C

H

N
N

Me

Ph

Cl
 

Yield = 92%; reaction time = 1 h; m.p. 238-240°C; 1H NMR (300 MHz, CDCl3) = δ 2.09 (s, 

3H), 3.48 (s, 3H), 4.32 (d, J = 11.4 Hz, 1H), 4.53 (dd, J = 1.8, 11.4 Hz, 1H), 4.77 (s, 1H), 

5.55 (s, 1H), 6.77 - 7.72 (m, 13H); 13C NMR (100 MHz, CDCl3) = δ 15.26, 37.12, 48.24, 

52.62, 60.67, 84.07, 98.59, 101.49, 107.03, 108.22, 116.83, 118.60, 119.53, 120.25, 120.60, 

125.72, 128.32, 129.08, 129.15, 132.01, 147.20, 147.30, 148.05, 148.32, 153.01, 171.21; IR 

(KBr) = ν 1738, 1602, 1518 cm-1; HRMS (m/z) Calcd for C28H23ClN2O4 486.1346; Found: 

486.1346. 
 

Methyl 16-methyl-11-(4-chlorophenyl)-14-diphenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5l) 
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O

O
MeO2C

H

N
N

Me

Ph
Cl

 

Yield = 94%; Reaction time = 1 h; m.p. 246-248°C; 1H NMR (300 MHz, CDCl3) = δ 2.00 (s, 

3H), 3.39 (s, 3H), 4.25 (d, J = 10.8 Hz, 1H), 4.44 (d, J = 10.8 Hz, 1H), 4.68 (s, 1H), 5.50 (s, 

1H), 6.70 - 7.63 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 15.18, 37.21, 48.08, 52.62, 60.53, 

83.52, 98.60, 116.85, 119.64, 120.29, 125.84, 128.07, 128.89, 129.07, 129.21, 129.23,  

131.94, 131.97, 133.22, 138.24, 147.09, 147.23, 152.96, 171.11 ppm; IR (KBr) = ν 1734, 

1598, 1516 cm-1; HRMS (m/z) Calcd for C28H23ClN2O4 486.1346; Found: 486.1345.. 

 

Methyl 16-methyl-11-(naphthalen-1-yl)-14-phenyl-8,12-dioxa-14,15-diazatetracyclo 

[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5m) 

O

O
MeO2C

H

N
N

Me

Ph

 

Yield = 95%; reaction time = 1 h; m.p. 234-236°C; 1H NMR (300 MHz, CDCl3) = δ 2.17 (s, 

3H), 2.82 (s, 3H), 4.51 (d, J = 10.8 Hz, 1H), 4.76 (d, J = 10.5 Hz, 1H), 5.03 (s, 1H), 6.43 (s, 

1H), 6.74 - 7.93 (m, 16H); 13C NMR (100 MHz, CDCl3) = δ 15.55, 37.02, 47.95, 52.31, 

61.65, 99.02, 116.83, 119.29, 119.70, 120.17, 122.51, 125.13, 125.55, 125.66, 125.88, 

126.56, 128.94, 129.06, 129.82, 130.55, 130.77, 132.29, 133.57, 138.39, 147.33, 147.71, 

152.95, 170.44; IR (KBr) = ν 1735, 1595, 1512 cm-1; HRMS (m/z) Calcd for C32H26N2O4: 

502.1893; Found: 502.1892. 

 

Methyl 6-methoxy-16-methyl-11,14-diphenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5n) 

O

O
MeO2C

H

N
N

Me

Ph

MeO
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Yield = 93%; reaction time = 1 h; m.p. 242-244°C; 1H NMR (300 MHz, CDCl3) = δ 2.08 (s, 

3H), 3.41 (s, 3H), 3.81 (s, 3H), 4.39 (d, J = 11.1 Hz, 1H), 4.72 – 4.79 (m, 2H), 5.58 (s, 1H), 

6.76-7.70 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 15.37, 37.06, 48.19, 52.59, 56.02, 

61.19, 84.35, 98.70, 111.07, 119.23, 119.68, 120.40, 124.06, 125.80, 126.80, 128.67, 129.15, 

129.43, 134.76, 138.46, 142.70, 147.29, 147.46, 148.43, 171.26; IR (KBr) = ν 1716, 1592, 

1485 cm-1; HRMS (m/z) Calcd for C29H26N2O5 482.1842; Found: 482.1842. 

 
Methyl 6-methoxy-11-(4-methoxyphenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17] heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5o) 

O

O
MeO2C

H

N
N

Me

Ph

MeO

MeO
 

Yield = 95%; reaction time = 1 h; m.p. 248-250°C; 1H NMR (300 MHz, CDCl3) = δ 2.06 (s, 

3H), 3.42 (s, 3H), 3.81 (s, 3H), 3.83 (s, 3H), 4.38 (d, J = 11.7 Hz, 1H), 4.74 – 4.78 (m , 2H), 

5.54 (s, 1H), 6.75 - 7.73 (m, 12H); 13C NMR (100 MHz, CDCl3) = δ 15.23, 36.93, 48.16, 

52.50, 55.32, 55.92, 61.16, 84.04, 98.54, 110.96, 113.92, 119.07, 119.65, 120.26, 123.92, 

125.63, 126.68, 128.03, 129.01, 138.39, 142.62, 147.16, 147.52, 148.32, 160.23, 171.27; IR 

(KBr) = ν 1721, 1596, 1483 cm-1; HRMS (m/z) Calcd for C30H28N2O6 512.1947; Found: 

512.1947. 

 

Methyl 4-bromo-11-(4-methoxyphenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17] heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5p) 

O

O
MeO2C

H

N
N

Me

Ph
Me

Br

 

Yield = 93%; reaction time = 1 h; m.p. 268-270°C; 1H NMR (300 MHz, CDCl3) = δ 2.11 (s, 

3H), 2.38 (s, 3H), 3.47 (s, 3H), 4.30 (d, J = 11.4 Hz, 1H), 4.57 (dd, J = 1.5, 11.4 Hz, 1H), 

4.71 (s, 1H), 5.54 (s, 1H), 6.66 - 7.74 (m, 12H); 13C NMR (75 MHz, CDCl3) = δ 15.28, 

21.26, 36.97, 47.85, 52.64, 60.96, 84.01, 97.94, 111.30, 118.73, 120.19, 120.94, 125.75, 

126.56, 129.06, 129.34, 131.44, 131.94, 134.26, 138.29, 139.33, 146.95, 147.45, 152.28, 
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170.89; IR (KBr) = ν 1738, 1626, 1522 cm-1; HRMS (m/z) Calcd for C29H25BrN2O4: 

544.0997; Found: 544.0997. 

 

Representative procedure for the synthesis of 16-methyl-11,14-diphenyl-8,12-dioxa-

14,15-diazatetracyclo [8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile 

8a: A mixture of (E)-2-((2-formylphenoxy)methyl)-3-phenylacrylonitrile (6a, 1mmol), 

ethyl/methyl acetoacetate (1, 1mmol) and phenyl hydrazine (2, 1mmol) was placed in a round 

bottom flask and melted at 180 ºC for 1 h. After completion of the reaction as indicated by 

TLC, the crude product was washed with 5 mL of ethylacetate and hexane mixture (1:49 

ratio) which successfully provided the pure product 8a as colorless solid. 

 

16-methyl-11,14-diphenyl-8,12-dioxa-14,15-diazatetracyclo [8.7.0.02,7.013,17]heptadeca-

2,4,6,13(17),15-pentaene-10-carbonitrile (8a) 

O

O

H

N
N

Me

Ph

NC

 

Yield = 94%; reaction time = 1 h; m.p. 220-224°C; 1H NMR (300 MHz, CDCl3) = δ 2.59 (s, 

3H), 4.11 (d, J = 11.4 Hz, 1H), 4.25 (d, J = 11.4 Hz, 1H), 4.56 (s, 1H), 5.33 (s, 1H), 6.95 -

7.76 (m, 14H); 13C NMR (75 MHz, CDCl3) = δ 14.03, 36.55, 39.31, 66.99, 77.93, 97.40, 

116.96, 117.38, 120.44, 122.40, 122.77, 125.99, 127.73, 128.91, 129.01, 129.08, 129.92, 

130.03, 133.53, 138.27, 146.64, 148.66, 150.99; 13C NMR (DEPT 135, 75 MHz, CDCl3) = δ 

14.03, 36.55, 66.99, 77.93, 117.38, 120.45, 122.78, 126.00, 127.74, 128.92, 129.02, 129.08, 

129.92, 130.03 ;IR (KBr) = ν 2242, 1597, 1514 cm-1; HRMS (ESI) Calcd for C27H21N3O2 

419.1634; Found: 420.1713 (M++1). 

 

16-methyl-11-(2-methylphenyl)-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8b) 

O

O

H

N
N

Me

Ph

NC

Me
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Yield = 91%; reaction time = 1 h; m.p. 254-256°C; 1H NMR (300 MHz, CDCl3) = δ 2.29 (s, 

3H), 2.59 (s, 3H), 4.05 (d, J = 11.4 Hz, 1H), 4.32 (d, J = 11.7 Hz, 1H), 4.56 (s, 1H), 5.52 (s, 

1H), 6.87 - 8.02 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 13.94, 18.94, 37.12, 39.47, 67.13, 

74.39, 97.37, 117.10, 117.84, 120.47, 122.06, 122.63, 125.90, 126.86, 127.70, 129.00, 

129.06, 129.84, 129.91, 131.04, 131.88, 137.66, 138.29, 146.73, 149.17, 150.52; IR (KBr) = 

ν 2249, 1590, 1517 cm-1; HRMS (m/z) Calcd for C28H23N3O2 433.1790; Found: 433.1790. 
 

16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8c) 

O

O

H

N
N

Me

Ph

NC

Me
 

Yield = 92%; reaction time = 1 h; m.p. 208-210°C; 1H NMR (300 MHz, CDCl3) = δ 2.43 (s, 

3H), 2.58 (s, 3H), 4.12 (d, J = 11.4 Hz, 1H), 4.25 (d, J = 11.4 Hz, 1H), 4.55 (s, 1H), 5.30 (s, 

1H), 6.94 - 7.76 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 13.99, 21.34, 36.54, 39.35, 67.06, 

77.89, 97.36, 117.08, 117.35, 120.40, 122.44, 122.71, 125.91, 127.62, 128.95, 129.03, 

129.56, 129.90, 130.57, 138.31, 140.05, 146.61, 148.77, 151.04; IR (KBr) = ν 2233, 1599, 

1518 cm-1; HRMS (ESI) Calcd for C28H23N3O2 433.1790; Found: 434.1864 (M++1). 
 

Crystal data for 16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8c): 

Empirical formula, C28H23N3O2; Formula weight, 433.50; crystal color, colorless; Single 

crystal X-ray structure of the molecule shown in ORTEP diagram (Figure 2). Detailed X-ray 

crystallographic data is available from the Cambridge Crystallographic Data Centre, 12 

Union Road, Cambridge CB2 1EZ, UK (for Chromenopyranpyrazole 8c CCDC # 780639). 

 

 

 

 

 

 
 

Figure 2. ORTEP diagram of Chromenopyranpyrazole 8c 
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16-methyl-11-(4-ethylphenyl)-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8d) 
 

 

Yield = 94%; Reaction time = 1 h; m.p. 228-230°C; 1H NMR (300 MHz, CDCl3) = δ 1.29 (t, 

3H, J = 7.8 Hz), 2.58 (s, 3H), 2.72 (q, J = 7.5 Hz, 2H), 4.12 (d, J = 11.4 Hz, 1H), 4.24 (d, J = 

11.4 Hz, 1H), 4.55 (s, 1H), 5.30 (s, 1H), 6.94 - 7.76 (m, 13 H); 13C NMR (75 MHz, CDCl3) = 

δ 14.02, 15.39, 28.71, 36.50, 39.35, 67.04, 77.91, 97.39, 117.12, 117.37, 120.42, 122.43, 

122.72, 125.94, 127.69, 128.39, 128.97, 129.06, 129.91, 130.76, 138.29, 146.27, 146.63, 

148.78, 151.03; IR (KBr) = ν 2247, 1585, 1528 cm-1; HRMS (m/z) Calcd for C29H25N3O2: 

447.1947; Found: 447.1946. 

 

16-methyl-11-(3,4-dimethoxyphenyl)-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8e) 

O

O

H

N
N

Me

Ph

NC

MeO
OMe

 

Yield = 95%; reaction time = 1 h; m.p. 214-216°C; 1H NMR (300 MHz, CDCl3) = δ 2.59 (s, 

3H), 3.93 (s, 3H), 3.95 (s, 3H), 4.13 (d, J = 11.4 Hz, 1H), 4.26 (d, J = 11.4 Hz, 1H), 4.56 (s, 

1H), 5.28 (s, 1H), 6.94 - 7.78 (m, 12 H); 13C NMR (75 MHz, CDCl3) = δ 13.99, 36.49, 39.35, 

55.98, 56.10, 67.10, 77.43, 97.39, 110.40, 111.06, 117.31, 120.26, 120.67, 122.45, 122.73, 

125.78, 125.89, 128.95, 129.03, 129.90, 138.35, 146.62, 148.79, 149.27, 150.33, 151.02; IR 

(KBr) = ν 2236, 1589, 1527 cm-1; HRMS (m/z) Calcd for C29H25N3O4 479.1845; Found: 

479.1844. 
 

16-methyl-11-(4-chlorophenyl)-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8f) 

O

O

H

N
N

Me

Ph

NC

Et
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O

O

H

N
N

Me

Ph

NC

Cl
 

Yield = 92%; reaction time = 1 h; m.p. 236-238°C; 1H NMR (300 MHz, CDCl3) = δ 2.58 (s, 

3H), 4.08 (d, J = 11.4 Hz, 1H), 4.24 (d, J = 11.4 Hz, 1H), 4.55 (s, 1H), 5.31 (s, 1H), 6.94 – 

7.73 (m, 13 H); 13C NMR (75 MHz, CDCl3) = δ 14.04, 36.48, 39.22, 66.89, 77.55, 97.43, 

116.71, 117.42, 120.42, 120.43, 122.31, 122.92, 126.10, 129.12, 129.22, 129.92, 132.00, 

136.12, 138.18, 146.64, 148.37, 150.87; IR (KBr) = ν 2225, 1597, 1514 cm-1; HRMS (m/z) 

Calcd for C27H20ClN3O2: Calculated 453.1244; Found: 453.1244. 
 

4-bromo-16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-

diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8g) 

O

O

H

N
N

Me

Ph

NC

Br

Me
 

Yield = 93%; reaction time = 1 h; m.p. 238-240°C; 1H NMR (300 MHz, CDCl3) = δ 2.43 (s, 

3H), 2.58 (s, 3H), 4.12 (d, J = 11.4 Hz, 1H), 4.23 (d, J = 11.4 Hz, 1H), 4.52 (s, 1H), 5.24 (s, 

1H), 6.84 – 7.76 (m, 12 H); 13C NMR (100 MHz, CDCl3) = δ 13.98, 21.34, 36.36, 39.10, 

67.13, 77.93, 96.73, 114.89, 116.72, 119.17, 120.46, 120.58, 124.49, 126.06, 127.58, 129.06, 

129.63, 130.28, 131.99, 132.67, 138.20, 140.22, 146.43, 150.17; IR (KBr) = ν 2242, 1595, 

1516 cm-1; HRMS (m/z) Calcd for C28H22BrN3O2 511.0895; Found: 511.0895. 

 

A representative procedure for the synthesis of {16-methyl-11,14-diphenyl-8,12-dioxa-

14,15diazatetracyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaen-10-yl}methanol 

(9a): A suspension of lithium aluminium hydride (0.03 g, 0.88 mmol) in dry THF (5 mL) was 

cooled at 0˚C. To this suspension was added drop wise solution of the 

chromenopyranpyrazole 5a (0.20 g, 0.44 mmol) in dry THF (5 mL). The resulting mixture 

was allowed to stirr at room temperature for 0.5 h. After the completion of reaction, as 

indicated by TLC, the reaction mixture was quenched with methanol and the separated 

precipitate was filtered through celite. The filtrate was evaporated under reduced pressure and 

the colurless solid (0.17 g) thus obtained was taken for next step without purification.  
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{16-Methyl-11,14-diphenyl-8,12-dioxa-14,15diazatetracyclo[8.7.0.02,7.013,17]heptadeca-

2,4,6,13(17),15-pentaen-10-yl}methanol (9a) 

O

O N
N

Me

HO

Ph

H

 

Yield = 91%; reaction time = 0.5 h; m.p. 190-191°C; 1H NMR (300 MHz, CDCl3) = δ 1.71 

(bs, 1H), 2.05 (s, 3H), 3.25 (d, J = 11.4Hz, 1H), 3.51 (d, J = 11.1 Hz, 1H), 3.84 (d, J = 

11.4Hz, 1H), 4.29 – 4.34 (m, 1H), 5.54 (s, 1H), 6.66 – 7.65 (m, 14H); 13C NMR (75 MHz, 

CDCl3) = δ 15.56, 33.77, 38.49, 61.62, 62.47, 83.94, 98.98, 116.66, 119.64, 120.07, 120.24, 

125.48, 127.60, 128.45, 128.68, 128.75, 128.57, 132.82, 135.62, 135.45, 147.56, 147.95, 

152.94; 13C NMR (DEPT 135, 75 MHz, CDCl3) = δ 15.60, 33.71, 61.57, 62.45, 83.92, 

116.66, 119.65, 120.25, 125.51, 127.60, 128.47, 128.69, 128.76, 128.99, 132.85; IR (KBr) = 

ν 1358, 1597, 3448 cm-1; MS (m/z): 425 (M++1); Elemental Analysis for C27H24N2O3: 

Calculated: C, 76.39; H, 5.70; N, 6.60; Found: C, 76.45; H, 5.63; N, 6.71. 

 

[16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-diazatetracyclo[8.7.0.02,7. 

013,17]heptadeca-2,4,6,13(17),15-pentaen-10-yl]methanol (9b) 

O

O N
N

Me

HO

Ph
Me

H

 

Yield = 93%; reaction time = 0.5 h; m.p. 195-197°C; 1H NMR (300 MHz, CDCl3) = δ 1.82 

(bs, 1H), 2.03 (s, 3H), 2.32 (s, 3H), 3.23 (d, J = 11.4 Hz, 1H), 3.48 (d, J = 11.4 Hz, 1H), 3.84 

(d, J = 11.4 Hz, 1H), 4.26-4.30 (m, 2H), 6.65-7.63 (m, 13H); 13C NMR (75 MHz, CDCl3) = δ 

15.56,21.24, 33.77, 38.49, 61.61, 62.48, 83.98, 99.00, 116.64, 119.60, 120.10, 120.23, 

125.45,127.50, 128.64, 128.96, 129.16, 132.61, 132.84, 138.44, 138.61, 147.58, 148.07, 

152.97; IR (KBr) = ν 1356, 1594, 3452 cm-1; MS (m/z): 439 (M++1); Elemental Analysis for 

C28H26N2O3: Calculated: C, 76.69; H, 5.98; N, 6.39; Found: C, 76.74; H, 5.87; N, 6.45. 
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[11-(3-chlorophenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-diazatetracyclo[8.7.0. 

02,7.013,17]heptadeca-2,4,6,13(17),15-pentaen-10-yl]methanol (9c) 

O

O N
N

Me

HO

Ph

Cl

H

 

Yield = 90%; reaction time = 0.5 h; m.p. 192-193°C; 1H NMR (300 MHz, CDCl3) = δ 1.90 

(bs, 1H), 2.05 (s, 3H), 3.23 (d, J = 11.1 Hz, 1H), 3.52 (d, J = 10.8Hz, 1H), 3.78 (d, J = 

11.4Hz, 1H), 4.28 (d, J = 11.4 Hz, 1H), 4.36 (s, 1H), 4.53 (s, 1H), 6.66-7.59 (m, 13H); 13C 

NMR (75 MHz, CDCl3) = δ 15.55, 33.61, 38.43, 61.51, 62.49, 83.07, 99.03, 116.69, 119.75, 

119.95, 120.31, 125.63, 125.77, 127.59, 127.79, 128.74, 128.91, 129.02, 129.67, 132.78, 

134.45, 137.63, 138.33, 147.58, 152.80; IR (KBr) = ν 1351, 1589, 3443  cm-1; MS (m/z): 459 

(M++1); Elemental Analysis for C27H23ClN2O3: Calculated: C, 70.66; H, 5.05; N, 6.10; 

Found: C, 70.71; H, 5.00; N, 6.18. 

 

[6-methoxy-16-methyl-11,14-diphenyl-8,12-dioxa-14,15-diazatetracyclo[8.7.0.02,7.013,17] 

heptadeca-2,4,6,13(17),15-pentaen-10-yl]methanol (9d) 

O

O N
N

Me

HO

Ph

MeO

H

 

Yield = 93%; reaction time = 0.5 h; m.p. 194-195°C; 1H NMR (300 MHz, CDCl3) = δ 1.79 

(bs, 1H), 2.05 (s, 3H), 3.23 (d, J = 11.1 Hz, 1H), 3.52 (d, J = 11.1 Hz, 1H), 3.73 (s, 3H), 3.97 

(d, J = 11.4 Hz, 1H), 4.33-4.38 (m, 2H), 5.56 (s, 1H), 6.69-7.64 (m, 13H); 13C NMR (75 

MHz, CDCl3) = δ 15.62, 33.52, 38.33, 55.89, 61.63, 62.97, 83.85, 98.95, 110.47, 119.22, 

120.27, 120.92, 124.73, 125.49, 127.57, 128.39, 128.76, 128.97, 135.51, 138.42, 142.24, 

147.53, 147.95, 148.19; IR (KBr) = ν 1349, 1586, 3456 cm-1; MS (m/z): 455 (M++1); 

Elemental Analysis for C28H26N2O4: Calculated: C, 73.99; H, 5.77; N, 6.16; Found: C, 

73.88; H, 5.86; N, 6.23. 

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



 16 

 

[4-bromo-16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-diazatetra 

cyclo[8.7.0.02,7.013,17]heptadeca-2,4,6,13(17),15-pentaen-10-yl]methanol (9e) 

O

O N
N

Me

HO

Ph

Br

Me

H

 

Yield = 90%; reaction time = 0.5 h; m.p. 194-196°C; 1H NMR (300 MHz, CDCl3) = δ 2.24 

(bs, 1H) 2.07 (s, 3H), 2.34 (s, 3H), 3.29 (d, J = 11.4 Hz, 1H), 3.54 (d, J = 11.4 Hz, 1H), 3.88 

(d, J = 11.4 Hz, 1H), 4.29-4.33 (m, 2H), 5.52 (s, 1H), 6.68-7.66 (m, 12H); 13C NMR (75 

MHz, CDCl3) = δ 15.60, 21.23, 33.88, 38.53, 60.39, 61.77, 84.02, 89.95, 116.66, 118.55, 

119.61, 120.13, 125.37, 127.49, 128.66, 128.95, 129.19, 132.62, 132.83, 1338.58, 138.67, 

147.52, 147.99, 152.92; IR (KBr) = ν 1361, 1593, 3449 cm-1; MS (m/z): 518 (M++1); 

Elemental Analysis for C28H25BrN2O3: Calculated: C, 65.00; H, 4.87; N, 5.41; Found: C, 

65.04; H, 4.82; N, 5.46. 

 

A representative procedure for the synthesis of 14-methyl-12-phenyl-10,23-dioxa-12,13-

diazahexacyclo[14.8.0.01,9.03,8.011,15.017,22]tetracosa-3(8),4,6,11(15),13,17,19,21-octaene 

(10a): To a solution of  chromenopyranpyrazole alcohol 9a (0.10 g, 0.22 mmol) in 

dichloroethane (4ml), trifluoroacetic acid (15 equivalent) was added at room temperature and 

the resulting solution was kept under reflux condition for 15 h. After the completion of 

reaction as indicated by TLC, a saturated solution of sodium hydrogen carbonate (5 mL) was 

added slowly to the mixture and extrated using ethyl acetate. The organic layer was dried 

over Na2SO4 and the crude product thus obtained was purified using column chromatography 

to afford the desired product 10a as a colourless solid. 

14-methyl-12-phenyl-10,23-dioxa-12,13diazahexacyclo[14.8.0.01,9.03,8.011,15.017,22] tetra 

cosa-3(8),4,6,11(15),13,17,19,21-octaene (10a) 
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O

O N
N

Me

Ph

H

 

Yield = 85%; reaction time = 15 h; m.p. 220-222°C; 1H NMR (300 MHz, CDCl3) = δ 2.09 (s, 

3H), 3.83 (d, J = 11.7 Hz, 1H), 4.10 (d, J = 11.1 Hz, 1H), 4.21 (s, 1H), 4.29 (d, J = 11.7 Hz, 

1H), 4.46 (d, J = 11.7 Hz, 1H), 5.46 (s, 1H), 6.72 – 7.64 (m, 13 H); 13C NMR (75 MHz, 

CDCl3) = δ 15.54, 34.93, 37.48, 61.57, 66.84, 83.92, 98.55, 116.97, 118.74, 120.35, 125.77, 

127.29, 127.59, 128.98, 129.03, 129.29, 129.55, 132.70, 134.35, 138.21, 147.37, 147.62, 

152.36; 13C NMR (DEPT 135, 75 MHz, CDCl3) = δ 15.55, 34.92, 61.55, 66.84, 83.91, 

116.97, 120.35, 125.78, 127.29, 127.59, 128.46, 128.98, 129.04, 129.29, 129.55, 132.71; IR 

(KBr) = ν 1355, 1594,  cm-1; HRMS (m/z) Calcd for C27H22N2O2: 406.1681; Found: 

406.1681. 

 

5,14-dimethyl-12-phenyl-10,23-dioxa-12,13-diazahexacyclo[14.8.0.01,9.03,8.011,15.017,22] 

tetracosa-3(8),4,6,11(15),13,17,19,21-octaene (10b) 

O

O N
N

Me

Ph
Me

H

 

Yield = 80%; reaction time = 15 h; m.p. 225-227°C; 1H NMR (300 MHz, CDCl3) = δ 2.08 (s, 

3H), 2.34 (s, 3H), 3.83 (d, J = 11.7 Hz, 1H), 4.11 (d, J = 11.7 Hz, 1H), 4.21 (s, 1H), 4.27 (d, J 

= 12 Hz, 1H), 4.44 (d, J = 11.4 Hz, 1H), 5.42 (s, 1H), 6.72-7.64 (m, 12 H); 13C NMR (75 

MHz, CDCl3) = δ 15.62, 21.19, 34.91, 37.43, 61.61, 66.94, 83.84, 98.54, 116.95, 118.81, 

120.23, 125.65, 127.18, 129.01, 129.24, 129.63, 131.31, 132.74, 138.31, 139.59, 147.35, 

147.71, 152.38; IR (KBr) = ν 1357, 1599 cm-1; MS (m/z): 421 (M++1); Elemental Analysis 

for C28H24N2O2: Calculated: C, 79.98; H, 5.75; N, 6.66; Found: C, 79.89; H, 5.66; N, 6.72. 

 

6-chloro-14-methyl-12-phenyl-10,23-dioxa-12,13-diazahexacyclo[14.8.0.01,9.03,8.011,15. 

017,22]tetracosa-3(8),4,6,11(15),13,17,19,21-octaene (10c) 
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O

O N
N

Me

Ph

Cl

H

 

Yield = 83%; reaction time = 15 h; m.p. 228-230°C; 1H NMR (300 MHz, CDCl3) = δ 2.09 (s, 

3H), 3.83 (dd, J = 1.5, 11.7 Hz, 1H), 4.19 (s, 1H), 4.31 (d, J = 12 Hz, 1H), 4.43 (d, J = 11.7 

Hz, 1H), 5.41 (s, 1H), 6.73-7.61 (m, 12 H); 13C NMR (75 MHz, CDCl3) = δ 15.58, 34.98, 

37.53, 61.43, 66.71, 83.30, 98.55, 117.03, 118.55, 120.25, 120.37, 125.45, 125.59, 129.89, 

127.52, 129.03, 129.09, 129.37, 129.79, 130.24, 132.66, 135.17, 136.36, 147.35, 152.24; 

1357, 1599; MS (m/z): 441 (M++1); Elemental Analysis for C27H22N2O2: Calculated: C, 

73.55; H, 4.80; N, 6.35; Found: C, 73.62; H, 4.75; N, 6.44. 

 

21-methoxy-14-methyl-12-phenyl-10,23-dioxa-12,13-diazahexacyclo[14.8.0.01,9.03,8.011,15. 

017,22]tetracosa-3(8),4,6,11(15),13,17,19,21-octaene (10d) 

O

O N
N

Me

Ph

MeO

H

 

Yield = 78%; reaction time = 15 h; m.p. 234-236°C; 1H NMR (300 MHz, CDCl3) = δ 2.07 (s, 

3H), 3.77-3.81 (m, 4H), 4.23-4.51 (m, 4H), 5.46 (s, 1H), 6.74-7.63 (m, 12H); 13C NMR (75 

MHz, CDCl3) = δ 15.65, 34.73, 37.33, 55.92, 62.00, 66.90, 83.82, 98.49, 110.99, 119.58, 

119.99, 120.35, 124.47, 125.75, 127.27, 128.97, 129.09, 129.60, 134.27, 138.25, 141.70, 

147.33, 147.59, 148.34; IR (KBr) = ν 1349, 1610 cm-1; MS (m/z): 437 (M++1); Elemental 

Analysis for C28H24N2O3: Calculated: C, 77.04; H, 5.54; N, 6.42; Found: C, 77.10; H, 5.48; 

N, 6.50. 

 

19-bromo-5,14-dimethyl-12-phenyl-10,23-dioxa-12,13-diazahexacyclo[14.8.0.01,9.03,8. 

011,15.017,22]tetracosa-3(8),4,6,11(15),13,17,19,21-octaene (10e) 
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O

O N
N

Me

Ph
Me

Br

H

 

Yield = 80%; reaction time = 15 h; m.p. 230-232°C; 1H NMR (300 MHz, CDCl3) = δ 2.08 (s, 

3H), 2.33 (s, 3H), 3.82 (d, J = 12 Hz, 1H), 4.08-4.28 (m, 3H), 4.43 (d, J = 11.4 Hz, 1H), 5.42 

(s, 1H), 6.72-7.62 (m, 11H); 13C NMR (75 MHz, CDCl3) = δ 15.56, 21.20, 34.88, 37.43, 

61.59, 66.93, 83.87, 98.58, 116.96, 118.76, 120.28, 120.34, 125.76, 127.18, 129.04, 129.27, 

129.64, 131.27, 132.74, 138.18, 139.61, 147.39, 147.74, 152.38; IR (KBr) = ν 1358, 1585 

cm-1; MS (m/z): 500 (M++1); Elemental Analysis for C28H23BrN2O2: Calculated: C, 67.34; 

H, 4.64; N, 5.61; Found: C, 67.31; H, 4.67; N, 5.59. 

 

A representative procedure for the synthesis of 16-methyl-11,14-diphenyl-8,12-dioxa-

14,15 diazatetracyclo[8.7.0.02,7.013,17] heptadeca-2,4,6,13(17),15-pentaene-10-carbaldeh- 

yde (11): To a solution of chromenopyranpyrazole alcohol 9a (0.10 g, 0.22 mmol) in DMSO 

(10 ml), IBX (1.5 equiv) was added at room temperature and stirred well at rt for 6 h. After 

the completion of reaction as indicated by TLC, the reaction mixture was poured into cold 

water and extrated using ethyl acetate. The organic layer was dried over Na2SO4 and the 

crude product thus obtained was purified using column chromatography to afford the desired 

product 11 as a colourless solid. 

16-methyl-11,14-diphenyl-8,12-dioxa-14,15 diazatetracyclo[8.7.0.02,7.013,17] hep- tadeca-

2,4,6,13(17),15-pentaene-10-carbaldehyde (11) 

O

O N
N

Me

OHC

Ph

H

 

Yield = 90%; reaction time = 6 h; m.p. 180-182°C; 1H NMR (300 MHz, CDCl3) = δ 2.18 (s, 

3H), 4.49 (d, J = 11.4 Hz, 1H), 4.69 – 4.73 (m, 2H), 5.51 (s, 1H), 6.76 – 7.75 (m, 14H), 9.46 

(s, 1H) ; 13C NMR (75 MHz, CDCl3) = δ 15.56, 35.00, 49.54, 61.14, 82.90, 98.26, 116.89, 

118.90, 120.13, 120.31, 125.79, 127.23, 128.94, 129.06, 129.39, 132.27, 133.72, 138.28, 
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147.31, 147.38, 153.13, 202.43; IR (KBr) = ν 1512, 1597, 1728 cm-1; MS (m/z): 423 (M++1); 

Elemental Analysis for C27H22N2O3: Calculated: C, 76.76; H, 5.25; N, 6.63; Found: C, 

76.71; H, 5.33; N, 6.59. 

 

A representative procedure for the synthesis of 16-methyl-11,14-diphenyl-8,12-dioxa-

14,15 diazatetracyclo[8.7.0.02,7.013,17] heptadeca-2,4,6,13(17),15-pentaene-10-carboxylic 

acid (12): To a solution of  chromenopyranpyrazole 5a (0.20 g, 0.44 mmol) in methanol 

(4ml), aquoues KOH solution (5 equivalent in 4ml water) was added at room temperature and 

the resulting solution was kept under reflux condition for 24 h. After the completion of 

reaction as indicated by TLC, a solution of  dil. HCl was added slowly to the mixture and 

extrated using ethyl acetate. The organic layer was dried over Na2SO4 and the crude product 

thus obtained was purified using column chromatography to afford the desired product 12 as 

a colourless solid. 

16-methyl-11,14-diphenyl-8,12-dioxa-14,15 diazatetracyclo[8.7.0.02,7.013,17] heptadeca-

2,4,6,13(17),15-pentaene-10-carboxylic acid (12) 

O

O N
N

Me

HOOC

Ph

H

 

Yield = 93%; reaction time = 24 h; m.p. 228-230°C; 1H NMR (300 MHz, CDCl3) = δ 2.06 (s, 

3H), 4.11 – 4.23 (m, 3H), 4.69 (s, 1H), 5.52 (s, 1H), 6.57 – 7.76 (m, 14H); 13C NMR (75 

MHz, CDCl3 CDCl3; 3 drops DMSO-d6) = δ 13.36, 14.36, 20.15, 59.34, 98.23, 115.53, 

118.21, 119.13, 119.35, 124.59, 126.38, 127.38, 127.66, 127.74, 128.14, 131.37, 134.91, 

137.65, 146.12, 146.90, 152.40, 169.97; IR (KBr) = ν 1730, 1561, 1489 cm-1; MS (m/z): 439 

(M++1); Elemental Analysis for C27H22N2O4: Calculated: C, 73.96; H, 5.06; N, 6.39; Found: 

C, 73.91; H, 5.14; N, 6.33. 

 

A representative procedure for the synthesis of 16-methyl-11,14-diphenyl-8,12-dioxa-

14,15 diazatetracyclo[8.7.0.02,7.013,17] heptadeca-2,4,6,13(17),15-pentaene-10-carbox 

amide (13): To a solution of  chromenopyranpyrazole 8a (0.20 g, 0.47 mmol) in methanol 

(4ml), aquoues KOH solution (5 equivalent in 4ml water) was added at room temperature and 

the resulting solution was kept under reflux condition for 24 h. After the completion of 
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reaction as indicated by TLC, a solution of dil. HCl was added slowly to the mixture and 

extrated using ethyl acetate. The organic layer was dried over Na2SO4 and the crude product 

thus obtained was purified using column chromatography to afford the desired product 13 as 

a colourless solid. 

 

16-methyl-11,14-diphenyl-8,12-dioxa-14,15 diazatetracyclo[8.7.0.02,7.013,17] heptadeca-2, 

4,6,13(17),15-pentaene-10-carboxamide (13) 

O

O N
N

Me

H2NOC

Ph

H

 

Yield = 90%; reaction time = 24 h; m.p. 218-220°C; 1H NMR (300 MHz, CDCl3) = δ 2.57 (s, 

3H), 4.23 – 4.48 (m, 3H), 5.61 (s, 1H), 5.74 (s, 1H), 5.83 (s, 1H), 6.97 – 7.79 (m, 14H); 13C 

NMR (75 MHz, CDCl3) = δ 14.41,  31.58, 34.51, 67.89, 80.11, 99.10, 117.38, 120.16, 

121.72, 125.97, 127.48, 128.50, 128.56, 129.110, 129.17, 130.24, 134.99, 138.25, 146.64, 

148.63, 152.12, 171.25; IR (KBr) = ν 1605, 1660, 3456cm-1; MS (m/z): 438 (M++1); 

Elemental Analysis for C27H23N3O3: Calculated: C, 74.12; H, 5.30; N, 9.60; Found: C, 

70.20; H, 5.26; N, 9.71. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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



 22 

 

O

O N
N

Me
MeO

O

Ph
5a

H

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



 23 

 

O

O N
N

Me
MeO

O

Ph
5a

H

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



 24 

 

O

O N
N

Me
MeO

O

Ph
5a

H

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



 25 

 
O

O N
N

Me
MeO

O

Ph5a

Hb

Ha

NOESY spectrum of compound 5a 

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



 26 

 

O

O N
N

Me
MeO

O

Ph
5a

H

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



 27 

 

O

O N
N

Me
MeO

O

Ph

5b
Me

H

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



 28 

 

O

O N
N

Me
MeO

O

Ph

5b
Me

H

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



 29 

 

O

O N
N

Me
MeO

O

Ph

5b
Me

H

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



 30 

 

O

O N
N

Me
MeO

O

Ph

5c
Me

H

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



 31 

 

O

O N
N

Me
MeO

O

Ph

5c
Me

H

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



 32 

2 

O

O N
N

Me
MeO

O

Ph

5c
Me

H

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



 33 

 

O

O N
N

Me
MeO

O

Ph
5dEt

H

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



 34 

 

O

O N
N

Me
MeO

O

Ph
5dEt

H

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



 35 

 

O

O N
N

Me
MeO

O

Ph
5dEt

H

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



 36 

 

O

O N
N

Me
MeO

O

Ph
5e

Me

Me

H

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



 37 

 

O

O N
N

Me
MeO

O

Ph
5e

Me

Me

H

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



 38 

 

O

O N
N

Me
MeO

O

Ph
5e

Me

Me

H

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



 39 

 

O

O N
N

Me
MeO

O

Ph

5f
OMe

H

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



 40 

 

O

O N
N

Me
MeO

O

Ph

5f
OMe

H

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



 41 

 

O

O N
N

Me
MeO

O

Ph

5f
OMe

H

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



 42 

 

O

O N
N

Me
MeO

O

Ph

5g
MeO

H

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



 43 

 

O

O N
N

Me
MeO

O

Ph

5g
MeO

H

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



 44 

 

O

O N
N

Me
MeO

O

Ph

5g
MeO

H

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



 45 

 

O

O N
N

Me
MeO

O

Ph

5h
MeO

OMe

H

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



 46 

 

O

O N
N

Me
MeO

O

Ph

5h
MeO

OMe

H

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



 47 

 

O

O N
N

Me
MeO

O

Ph

5h
MeO

OMe

H

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



 48 

 

O

O N
N

Me
MeO

O

Ph

5iO
O

H

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



 49 

 

O

O N
N

Me
MeO

O

Ph

5iO
O

H

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



 50 

 

O

O N
N

Me
MeO

O

Ph

5iO
O

H

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



 51 

 

O

O N
N

Me
MeO

O

Ph
5jCl

H

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



 52 

 

O

O N
N

Me
MeO

O

Ph
5jCl

H

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



 53 

 

O

O N
N

Me
MeO

O

Ph
5jCl

H

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



 54 

 

O

O N
N

Me
MeO

O

Ph

5kCl

H

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



 55 

 

O

O N
N

Me
MeO

O

Ph

5kCl

H

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



 56 

 

O

O N
N

Me
MeO

O

Ph

5kCl

H

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



 57 

 

O

O N
N

Me
MeO

O

Ph
5lCl

H

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



 58 

 

O

O N
N

Me
MeO

O

Ph
5lCl

H

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



 59 

 

O

O N
N

Me
MeO

O

Ph
5lCl

H

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



 60 

 

O

O N
N

Me
MeO

O

Ph

5m

H

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



 61 

 

O

O N
N

Me
MeO

O

Ph

5m

H

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



 62 

 

O

O N
N

Me
MeO

O

Ph

5m

H

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



 63 

 

O

O N
N

Me
MeO

O

Ph
5n

MeO

H

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



 64 

 

O

O N
N

Me
MeO

O

Ph
5n

MeO

H

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



 65 

 

O

O N
N

Me
MeO

O

Ph
5n

MeO

H

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



 66 

 

O

O N
N

Me
MeO

O

Ph
5o

MeO

MeO

H

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



 67 

 

O

O N
N

Me
MeO

O

Ph
5o

MeO

MeO

H

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



 68 

 
 

O

O N
N

Me
MeO

O

Ph
5o

MeO

MeO

H

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



 69 

 

O

O N
N

Me
MeO

O

Ph
5pMe

Br

H

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



 70 

 

O

O N
N

Me
MeO

O

Ph
5pMe

Br

H

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



 71 

 

O

O N
N

Me
MeO

O

Ph
5pMe

Br

H

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



 72 

 

O

O N
N

Ph

Me

NC

8a

H

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



 73 

 

O

O N
N

Ph

Me

NC

8a

H

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



 74 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

O

O N
N

Ph

Me

NC

8a

H

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



 75 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NOESY spectrum of compound 8a 
 

O

O N
N

Ph

Me

NC

8a
Ha

Hb

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



 76 

 
 

O

O N
N

Ph

Me

NC

8a

H

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



 77 

 

O

O N
N

Ph

Me

NC

8bMe

H

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



 78 

 

O

O N
N

Ph

Me

NC

8bMe

H

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



 79 

 

O

O N
N

Ph

Me

NC

8bMe

H

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



 80 

 

O

O N
N

Ph

Me

NC

8cMe

H

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



 81 

 

O

O N
N

Ph

Me

NC

8cMe

H

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



 82 

 

O

O N
N

Ph

Me

NC

8cMe

H

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



 83 

 

O

O N
N

Ph

Me

NC

8dEt

H

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



 84 

 

 

O

O N
N

Ph

Me

NC

8dEt

H

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



 85 

 
 
 
 

O

O N
N

Ph

Me

NC

8dEt

H

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



 86 

 

O

O N
N

Ph

Me

NC

8eOMe
MeO

H

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



 87 

 

O

O N
N

Ph

Me

NC

8eOMe
MeO

H

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



 88 

 

O

O N
N

Ph

Me

NC

8eOMe
MeO

H

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



 89 

 

O

O N
N

Ph

Me

NC

8fCl

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



 90 

 

O

O N
N

Ph

Me

NC

8fCl

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



 91 

 

O

O N
N

Ph

Me

NC

8fCl

H

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



 92 

 

O

O N
N

Ph

Me

NC

8gMe

Br

H

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



 93 

 

O

O N
N

Ph

Me

NC

8gMe

Br

H

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



 94 

 

O

O N
N

Ph

Me

NC

8gMe

Br

H

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



 95 

 

O

O N
N

Ph

Me

HO

9a

H

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



 96 

 

O

O N
N

Ph

Me

HO

9a

H

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



 97 

 

O

O N
N

Ph

Me

HO

9a

H

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



 98 

 

O

O N
N

Ph

Me

HO

9bMe

H

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



 99 

 

O

O N
N

Ph

Me

HO

9bMe

H

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



 100 

 

O

O N
N

Ph

Me

HO

9c
Cl

H

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



 101 

 

O

O N
N

Ph

Me

HO

9c
Cl

H

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



 102 

 

O

O N
N

Ph

Me

HO

9d

MeO

H

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



 103 

 

O

O N
N

Ph

Me

HO

9d

MeO

H

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



 104 

 

O

O N
N

Ph

Me

HO

9e

Br

Me

H

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



 105 

 

O

O N
N

Ph

Me

HO

9e

Br

Me

H

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



 106 

 

O

O N
N

Me

Ph10a

H

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



 107 

 

O

O N
N

Me

Ph10a

H

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



 108 

 

O

O N
N

Me

Ph10a

H

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



 109 

 

O

O N
N

Me

Ph10a

H

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



 110 

 

O

O N
N

Me

Ph10bMe

H

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



 111 

 

O

O N
N

Me

Ph10bMe

H

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



 112 

 

O

O N
N

Me

Ph10c

Cl

H

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



 113 

 

O

O N
N

Me

Ph10c

Cl

H

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



 114 

 

O

O N
N

Me

Ph10d

MeO

H

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



 115 

 

O

O N
N

Me

Ph10d

MeO

H

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



 116 

 

O

O N
N

Me

Ph10e

Br

Me

H

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



 117 

 

O

O N
N

Me

Ph10e

Br

Me

H

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



 118 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

O

O N
N

Me

O

Ph

H

11

H

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



 119 

 
 

O

O N
N

Me

O

Ph

H

11

H

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



 120 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

O

O N
N

Me

O

Ph

HO

12

H

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



 121 

 
 

O

O N
N

Me

O

Ph

HO

12

H

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



 122 

 
 

O

O N
N

Me

O

Ph

H2N

13

H

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



 123 

 

O

O N
N

Me

O

Ph

H2N

13

H

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



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Off

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJDFFile false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends false

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize false

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage false

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (Color Management Off)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages false

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages false

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /Description <<

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /DAN <>

    /DEU <>

    /ESP <>

    /FRA <>

    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)

    /JPN <>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /SUO <>

    /SVE <>

    /ENG ()

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [595.276 779.528]

>> setpagedevice



