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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 'H NMR (300 MHz ,
CDCl;) and”C NMR (75 MHz and 100 MHz, CDCls) spectra were recorded in
deuterochloroform (CDCls) on a Bruker 300 MHz spectrometer using tetramethylsilane
(TMS, 0 = 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[8.7.0.0>".0'*"|heptadeca-2,4,6,13(17),15-pentaene-10-

carboxylate (5a): A mixture of (£)-methyl-2-((2-formylphenoxy)methyl)-3-phenylacrylate
(3a, Immol), ethyl/methyl acetoacetate (1, Immol) and phenyl hydrazine (2, 1mmol) was
placed in a round bottom flask and melted at 180 °C 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[8.7.0.0%".0"*""]
heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5a):

Yield = 95%; reaction time = 1 h; m.p. 246-248°C; '"H NMR (300 MHz, CDCl3) = 6 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); *C NMR (75 MHz, CDCls) = 6 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; >C NMR (DEPT 135, 75
MHz, CDCl;) = § 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) = v 1735, 1596, 1510 cm™'; HRMS (ESI)
Calcd for CosH24N204 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
[8.7.0.0%7.0""7] heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5b)

Yield = 92%; reaction time = 1 h; m.p. 258-260'C; '"H NMR (300 MHz, CDCl3) = 6 2.12 (s,
3H), 2.39 (s, 3H), 3.47 (s, 3H), 431 (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); °C NMR (75 MHz, CDCl3) = 6 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) = v 1737, 1593, 1517 cm™'; HRMS (m/z) Calcd for C2oHzsN,Oy4
466.1893; Found 466.1893.

Methyl 16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-diazatetracyclo
[8.7.0.0>7.0"""|heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5c)

Yield = 95%; reaction time = 1 h; m.p. 264-268°C; '"H NMR (300 MHz, CDCl3) = 6 2.11 (s,
3H), 2.38 (s, 3H), 3.47 (s, 3H), 431 (d, J = 11.4 Hz, 1H), 4.57 (dd, J = 1.5, 11.4 Hz, 1H),
471 (s, 1H), 5.54 (s, 1H), 6.66 - 7.78 (m, 13H); °*C NMR (75 MHz, CDCl;) = 6 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) =v 1733, 1596, 1512 cm'l; HRMS (m/z) Calcd for Co9HsN,O4 466.1893;
Found 466.1893.

Methyl 16-methyl-11-(4-ethylphenyl)-14-phenyl-8,12-dioxa-14,15-diazatetracyclo
[8.7.0.0%7.0"*""] heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5d)
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Yield = 92%; reaction time = 1 h; m.p. 221-223°C; 'H NMR (300 MHz, CDCl3) = 6 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); *C NMR
(100 MHz, CDCl3) = ¢ 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) = v 1728, 1585, 1519 cm™'; HRMS (m/z)
Calcd for C39H5N,04 480.2047; Found: 480.2047.

Methyl 16-methyl-14-phenyl-11-[4-(propan-2-yl)phenyl]-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0%".0"*'"|heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate  (5e):

Yield = 94%; reaction time = 1 h; m.p. 226-228'C; "H NMR (300 MHz, CDCl3) =6 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); '>*C NMR (75
MHz, CDCl3) = 6 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) = v 1720, 1582, 1516 cm™'; HRMS
(m/z) Calcd for C3;H3N,04 494.2206; 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)
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Yield = 93%; reaction time = 1 h; m.p. 232-234'C; '"H NMR (300 MHz, CDCl3) = 6 2.14 (s,
3H), 3.42 (s, 3H), 3.78 (s, 3H), 4.38 (d, /= 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); >C NMR (75 MHz, CDCl3) = § 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) = v 1716, 1599, 1488 cm'l; HRMS (m/z) Calcd for C9Ho6N,0O5 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, C,9H6N,0O5; 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 diagra 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)

-

Yield = 94%; reaction time = 1 h; m.p. 224-228°C; '"H NMR (300 MHz, CDCl3) = 6 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); *C NMR (75 MHz, CDCl;) = 6 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) = v 1715, 1597, 1490 cm'l; HRMS (ESI) Calcd for Cy9H6N,O5 482.1842; Found:
483.1916 (M'+1).

Methyl 11-(3,4-dimethoxyphenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0>7.0"*""|heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5h)

Yield = 95%; reaction time = 1 h; m.p. 192-194'C; '"H NMR (300 MHz, CDCl3) = 6 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); >*C NMR (75 MHz, CDCl;) = 6 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) =v 1721, 1523, 1497 cm™'; HRMS (m/z) Calcd for
C30H2sN206 512.1947; Found: 512.1947.

Methyl 11-(2H-1,3-benzodioxol-5-yl)-16-methyl-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0>".0'*"|heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5i)

Yield = 93%; reaction time = 1 h; m.p. 194-196'C; '"H NMR (300 MHz, CDCl3) = 6 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); >*C NMR (75 MHz, CDCl;) = 6 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) = v 1718, 1529, 1493 cm™; HRMS (m/z) Calcd for
C20H4N206 496.1633; Found: 496.1633.
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Methyl 16-methyl-11-(2-chlorophenyl)-14-diphenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0%".0"*""|heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5j)

Yield = 95%; reaction time = 1 h; m.p. 230-232°C; '"H NMR (300 MHz, CDCl3) = 6 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); >C NMR (75 MHz, CDCl3) = 6 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) =v 1735, 1596, 1517 cm™;
HRMS (m/z) Caled for C3H23CIN,O4 486.1346; Found: 486.1345.

Methyl 16-methyl-11-(3-chlorophenyl)-14-diphenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0>".0"*'"|heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5k)

s 3

Yield = 92%; reaction time = 1 h; m.p. 238-240'C; '"H NMR (300 MHz, CDCl3) = 6 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); *C NMR (100 MHz, CDCl3) = ¢ 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) =v 1738, 1602, 1518 cm'l; HRMS (m/z) Calcd for C,3H,3CIN,O4 486.1346; Found:
486.1346.

Methyl 16-methyl-11-(4-chlorophenyl)-14-diphenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0%7.0"""|heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5I)
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Yield = 94%; Reaction time = 1 h; m.p. 246-248°C; "H NMR (300 MHz, CDCls) = 6 2.00 (s,
3H), 3.39 (s, 3H), 4.25 (d, /= 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); >C NMR (75 MHz, CDCl3) = 6 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) = v 1734,
1598, 1516 cm'l; HRMS (m/z) Calcd for C,5H,3CIN,O4 486.1346; Found: 486.1345..

Methyl 16-methyl-11-(naphthalen-1-yl)-14-phenyl-8,12-dioxa-14,15-diazatetracyclo
[8.7.0.0>7.0"""|heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5m)

Yield = 95%; reaction time = 1 h; m.p. 234-236 C; '"H NMR (300 MHz, CDCl3) = 6 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); >C NMR (100 MHz, CDCl;) = J 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) = v 1735, 1595, 1512 cm'l; HRMS (m/z) Calcd for C3,H6N,Oy:
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)
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Yield = 93%; reaction time = 1 h; m.p. 242-244°C; '"H NMR (300 MHz, CDCl3) = 6 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); °C NMR (75 MHz, CDCl3) = ¢ 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) = v 1716, 1592,
1485 cm'l; HRMS (m/z) Calcd for C29H26N,O5 482.1842; Found: 482.1842.

Methyl 6-methoxy-11-(4-methoxyphenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0>".0"*'"] heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (50)

Yield = 95%; reaction time = 1 h; m.p. 248-2500C; 'H NMR (300 MHz, CDCl3) =6 2.06 (s,
3H), 3.42 (s, 3H), 3.81 (s, 3H), 3.83 (s, 3H), 4.38 (d, /= 11.7 Hz, 1H), 4.74 — 4.78 (m , 2H),
5.54 (s, 1H), 6.75 - 7.73 (m, 12H); °C NMR (100 MHz, CDCls) = 6 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) = v 1721, 1596, 1483 cm'l; HRMS (m/z) Calcd for C30H25N,O¢ 512.1947; Found:
512.1947.

Methyl 4-bromo-11-(4-methoxyphenyl)-16-methyl-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0%".0"*'"] heptadeca-2,4,6,13(17),15-pentaene-10-carboxylate (5p)

Yield = 93%; reaction time = 1 h; m.p. 268-270'C; '"H NMR (300 MHz, CDCl3) = 6 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),
471 (s, 1H), 5.54 (s, 1H), 6.66 - 7.74 (m, 12H); *C NMR (75 MHz, CDCl3) = § 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) = v 1738, 1626, 1522 cm'l; HRMS (m/z) Calcd for Cy9H»sBrN,Oqy:
544.0997; Found: 544.0997.

Representative procedure for the synthesis of 16-methyl-11,14-diphenyl-8,12-dioxa-
14,15-diazatetracyclo [8.7.0.0>".0'*'"|heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile
8a: A mixture of (E)-2-((2-formylphenoxy)methyl)-3-phenylacrylonitrile (6a, I1mmol),
ethyl/methyl acetoacetate (1, 1mmol) and phenyl hydrazine (2, Immol) was placed in a round
bottom flask and melted at 180 °C 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  [8.7.0.0>".0'*'"|heptadeca-
2,4,6,13(17),15-pentaene-10-carbonitrile (8a)

Yield = 94%; reaction time = 1 h; m.p. 220-224'C; '"H NMR (300 MHz, CDCl3) = 6 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); °C NMR (75 MHz, CDCls) = J 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; '°C NMR (DEPT 135, 75 MHz, CDCl3) = §
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) = v 2242, 1597, 1514 cm™; HRMS (ESI) Calcd for C»7H, N30,
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)

10
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Yield = 91%; reaction time = 1 h; m.p. 254-256 C; '"H NMR (300 MHz, CDCl3) = § 2.29 (s,
3H), 2.59 (s, 3H), 4.05 (d, J=11.4 Hz, 1H), 4.32 (d, /= 11.7 Hz, 1H), 4.56 (s, 1H), 5.52 (s,
1H), 6.87 - 8.02 (m, 13H); °C NMR (75 MHz, CDCl3) = & 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) =
v 2249, 1590, 1517 cm™; HRMS (m/z) Caled for C25H,3N30, 433.1790; Found: 433.1790.

16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0%".0"*""|heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8c)

Yield = 92%; reaction time = 1 h; m.p. 208-210°C; '"H NMR (300 MHz, CDCl3) = 6 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); '*C NMR (75 MHz, CDCl3) = 6 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) = v 2233, 1599,
1518 cm™'; HRMS (ESI) Caled for C25Ha3N30, 433.1790; Found: 434.1864 (M+1).

Crystal data for 16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0%".0"*""|heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8c):
Empirical formula, C,sH,3N30;; 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 8¢ CCDC # 780639).

Figure 2. ORTEP diagram of Chromenopyranpyrazole 8¢
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16-methyl-11-(4-ethylphenyl)-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0>7.0"*"'"|heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8d)

Yield = 94%; Reaction time = 1 h; m.p. 228-230'C; '"H NMR (300 MHz, CDCl3) = d 1.29 (t,
3H, J= 7.8 Hz), 2.58 (s, 3H), 2.72 (g, 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); >°C NMR (75 MHz, CDCl;) =
5 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) = v 2247, 1585, 1528 cm™; HRMS (m/z) Calcd for C29H,5sN305:
447.1947; Found: 447.1946.

16-methyl-11-(3,4-dimethoxyphenyl)-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0>".0"*""|heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8¢)

Yield = 95%; reaction time = 1 h; m.p. 214-216'C; '"H NMR (300 MHz, CDCl3) = 6 2.59 (s,
3H), 3.93 (s, 3H), 3.95 (s, 3H), 4.13 (d, /= 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); >C NMR (75 MHz, CDCl;) = § 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) = v 2236, 1589, 1527 cm'l; HRMS (m/z) Calcd for C,9H,5N304 479.1845; Found:
479.1844.

16-methyl-11-(4-chlorophenyl)-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0>".0"*'"|heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8f)
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Yield = 92%; reaction time = 1 h; m.p. 236-238°C; '"H NMR (300 MHz, CDCl3) = 6 2.58 (s,
3H), 4.08 (d, /= 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); *C NMR (75 MHz, CDCl3) = § 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) = v 2225, 1597, 1514 cm™; HRMS (m/z)
Calcd for C,7H»oCIN3O,: Calculated 453.1244; Found: 453.1244.

4-bromo-16-methyl-11-(4-methylphenyl)-14-phenyl-8,12-dioxa-14,15-
diazatetracyclo[8.7.0.0>7.0"*""|heptadeca-2,4,6,13(17),15-pentaene-10-carbonitrile (8g)

Yield = 93%; reaction time = 1 h; m.p. 238-240°C; 'H NMR (300 MHz, CDCl3) = 6 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); °C NMR (100 MHz, CDCl3) = § 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) = v 2242, 1595,
1516 cm'l; HRMS (m/z) Caled for C,3H2,BrN3; O, 511.0895; Found: 511.0895.

A representative procedure for the synthesis of {16-methyl-11,14-diphenyl-8,12-dioxa-
14,15diazatetracyclo[8.7.0.0>".0'>""|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 O0°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[8.7.0.0%7.0"*"' " heptadeca-
2,4,6,13(17),15-pentaen-10-yl}methanol (9a)

Yield = 91%; reaction time = 0.5 h; m.p. 190-191°C; '"H NMR (300 MHz, CDCl;) = § 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); *C NMR (75 MHz,
CDCl3) = 6 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; *C NMR (DEPT 135, 75 MHz, CDCl3) = 6 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) =
v 1358, 1597, 3448 cm'l; MS (m/z): 425 (M++1); Elemental Analysis for C,;H24N,0O3:
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[8.7.0.0*".
013’17]heptadeca-2,4,6,13(17),15-pentaen-10-yl]methanol (9b)

Yield = 93%; reaction time = 0.5 h; m.p. 195-197°C; '"H NMR (300 MHz, CDCl;) = § 1.82
(bs, 1H), 2.03 (s, 3H), 2.32 (s, 3H), 3.23 (d, /= 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); *C NMR (75 MHz, CDCl;) = ¢
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) =v 1356, 1594, 3452 cm™; MS (m/z): 439 (M"+1); Elemental Analysis for
CysHosN,O3: 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.
0>7.0"*""|heptadeca-2,4,6,13(17),15-pentaen-10-yljmethanol (9c)

Yield = 90%; reaction time = 0.5 h; m.p. 192-193°C; '"H NMR (300 MHz, CDCl3) = § 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); "*C
NMR (75 MHz, CDCls) = ¢ 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) =v 1351, 1589, 3443 cm™; MS (m/z): 459
(M++1); Elemental Analysis for C,7;H»3CIN,O;3: 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[8.7.0.0%".0"*"]
heptadeca-2,4,6,13(17),15-pentaen-10-yljmethanol (9d)

Yield = 93%; reaction time = 0.5 h; m.p. 194-195°C; '"H NMR (300 MHz, CDCl;) = § 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); *C NMR (75
MHz, CDCls) = 0 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) = v 1349, 1586, 3456 cm™; MS (m/z): 455 (M'+1);
Elemental Analysis for C,3H2sN,O4: Calculated: C, 73.99; H, 5.77; N, 6.16; Found: C,
73.88; H, 5.86; N, 6.23.
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[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)

Yield = 90%; reaction time = 0.5 h; m.p. 194-196'C; '"H NMR (300 MHz, CDCl;) = § 2.24
(bs, 1H) 2.07 (s, 3H), 2.34 (s, 3H), 3.29 (d, J=11.4 Hz, 1H), 3.54 (d, /= 11.4 Hz, 1H), 3.88
(d, J = 11.4 Hz, 1H), 429-4.33 (m, 2H), 5.52 (s, 1H), 6.68-7.66 (m, 12H); *C NMR (75
MHz, CDCls) = ¢ 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) = v 1361, 1593, 3449 cm™; MS (m/z): 518 (M'+1);
Elemental Analysis for C,3H,sBrN,O3: 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[14.8.0.0"°.0*%.0'""5,0'*|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 Na,SO4 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[14.8.0.0".0*%.0'13,0"?] tetra
cosa-3(8),4,6,11(15),13,17,19,21-octaene (10a)
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Yield = 85%; reaction time = 15 h; m.p. 220-222°C; '"H NMR (300 MHz, CDCl3) = d 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); °C NMR (75 MHz,
CDCls) = 6 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; *C NMR (DEPT 135, 75 MHz, CDCls) = J 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) = v 1355, 1594, cm'l; HRMS (m/z) Calcd for Cy7H2N,0;: 406.1681; Found:
406.1681.

5,14-dimethyl-12-phenyl-10,23-dioxa-12,13-diazahexacyclo[14.8.0.0"”.0*%.0'"-15,0'7#|
tetracosa-3(8),4,6,11(15),13,17,19,21-octaene (10b)

Me

Yield = 80%; reaction time = 15 h; m.p. 225-227 C; '"H NMR (300 MHz, CDCl3) = d 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); C NMR (75
MHz, CDCls) = 0 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) = v 1357, 1599 cm™; MS (m/z): 421 (M"+1); Elemental Analysis
for CosH»4N,O,: 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[14.8.0.0'°.0>%.0'"'5,
0'7**|tetracosa-3(8),4,6,11(15),13,17,19,21-octaene (10c)
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Yield = 83%; reaction time = 15 h; m.p. 228-230 C; '"H NMR (300 MHz, CDCl3) = § 2.09 (s,
3H), 3.83 (dd, J = 1.5, 11.7 Hz, 1H), 4.19 (s, 1H), 4.31 (d, /= 12 Hz, 1H), 443 (d, J=11.7
Hz, 1H), 5.41 (s, 1H), 6.73-7.61 (m, 12 H); *C NMR (75 MHz, CDCls) = § 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 C,7H2,N,O,: 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[14.8.0.0'°.0*.0""">,
0'7*]tetracosa-3(8),4,6,11(15),13,17,19,21-octaene (10d)

Yield = 78%; reaction time = 15 h; m.p. 234-236 C; '"H NMR (300 MHz, CDCl3) = § 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); >C NMR (75
MHz, CDCls) = 0 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) = v 1349, 1610 cm™; MS (m/z): 437 (M"+1); Elemental
Analysis for C,3H»4N,0j3: 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[14.8.0.0'°.0*®,
0'"15,0'"*|tetracosa-3(8),4,6,11(15),13,17,19,21-octaene (10e¢)
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Me

Yield = 80%; reaction time = 15 h; m.p. 230-232°C; '"H NMR (300 MHz, CDCl3) = d 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); *C NMR (75 MHz, CDCl3) = 6 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) = v 1358, 1585
cm'l; MS (m/z): 500 (M++1); Elemental Analysis for C,3H,3BrN,O,: 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[8.7.0.0%".0'>""] 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 Na,SO4 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[8.7.0.0>".0"*'7] hep- tadeca-
2,4,6,13(17),15-pentaene-10-carbaldehyde (11)

Yield = 90%; reaction time = 6 h; m.p. 180-182°C; '"H NMR (300 MHz, CDCl;) = 6 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) ; °C NMR (75 MHz, CDCl3) = 6 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) =v 1512, 1597, 1728 cm’; MS (m/z): 423 (M'+1);
Elemental Analysis for C,7H2,N,0O3: 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[8.7.0.0>7.0'*'"] 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. HCI was added slowly to the mixture and
extrated using ethyl acetate. The organic layer was dried over Na;SO4 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[8.7.0.0%7.0"*'7] heptadeca-
2,4,6,13(17),15-pentaene-10-carboxylic acid (12)

Yield = 93%; reaction time = 24 h; m.p. 228-230 C; '"H NMR (300 MHz, CDCl3) = d 2.06 (s,
3H), 4.11 — 4.23 (m, 3H), 4.69 (s, 1H), 5.52 (s, 1H), 6.57 — 7.76 (m, 14H); *C NMR (75
MHz, CDCl; CDCls; 3 drops DMSO-d¢) = 6 13.36, 14.36, 20.15, 59.34, 98.23, 115.53,
11821, 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) =v 1730, 1561, 1489 cm™; MS (m/z): 439
(M++1); Elemental Analysis for C,7H2,N,O4: 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 Na,SO4 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[8.7.0.0%7.0"'7] heptadeca-2,
4,6,13(17),15-pentaene-10-carboxamide (13)

Yield = 90%; reaction time = 24 h; m.p. 218-220 C; '"H NMR (300 MHz, CDCl3) = 8 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); °C
NMR (75 MHz, CDCl3) = 6 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) = v 1605, 1660, 3456cm™; MS (m/z): 438 (M'+1);
Elemental Analysis for C,;H»3N303: Calculated: C, 74.12; H, 5.30; N, 9.60; Found: C,
70.20; H, 5.26; N, 9.71.
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36.21
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Current Data Parameters

HAME PFRSK-2-0OME-EST
EXPNO 2
PROCHO 1

F2 - Acquisition Parameters

51
3F

D | T T ! T T T T ) y - b E:B
] I T | T o
200 180 160 140 120 100 B0 60 40 20 0  ppm

40

Date 20130319
Time 22.03
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpgl0

TD 65536
SOLVENT cDCl3

N3 462

DS 4

SWH 17985.611 Mz
FIDRES 0.274439 Mz
AQ 1.8219508 sec
RG 1625.5

oW 27.800 usec
DE 6.00 usec
TE 300.0 K

ol 2.00000000 sec
dll 0.03000000 =ec
DELTA 1.899999%8 sec
TDRO 1
=nusss=s CHANNEL [l ssr=sa===
HUCl1 L3C

Fl 9.30 usec
FL1 0.00 dB
SFoOl T5.4752953 MHz
memamsse CHANNEL {2 seesaem=
CPDPRG2 waltzlé

HUC2 1H
FCPD2 80.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters

127638
15.4677490 MHz
EM
o
1.00 Hz
0

1.40
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7.741

r

7.715

7.377
7.358
7.333
7.261

7.234
7.204

r

I

J

7.17%

— 7.153

7.126
6.944

6.915
- 6.886

1

6.861
&

. 796

€.769
5.545
4.746
4.609
4.572
4.35¢6
4,319
3.832
3.441

\R\

\

—2.072

B%ﬂ

Current Data Parameteérs

HAME
EXPHO
PROCHO

F2
Date_
Time
INSTRUM
PROBHD
FULFROG
TD
SOLVENT
N5

05

SWH
FIDRES
AQ

RG

W

DE

TE

Fl -
51
SF
WO
55B
LB
GH
B

WD~

oo -

2.12

.35
4.12
3.11
0.93

FRSK-4-0ME-EST
1

- Acquisition Parameters

20130319
22.29
SpEct
13C=1
zg30
865536
CDC13
16
2
6172.835 Hz
0.0%4190 Hz
5.3084660 sec
BO.&
81.000 uwaec
6.00 uaec
00,0 ¥
1.00000000 sec

5 mm DUL

CHANNEL f] =ss===
1H
13.15 usec
0.00 de
J00.131B534 MMz

Frocessing parameters

32768
300.1300085 MHz
EM
o
0.30 Hz

1.00

0.97
0.96

42



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

171.31
160.21
153.08
147.51
147.21
138. 40
132.02
129.11
129.04

= 128.02

AN\

T

I I T
200 180 160 140

an
(<O

o= o M D
WIW NI @A~ 0WO e o W) AL
I T o B = o R = N s T B RV [
W M@ e o« o= s % & o+ ow w8 % #
SRR Rl e ek R Bl o< R 5 T s '
o o o o e Oh 0D MWD W W e =
Current Data Parameters
NAME PREK=-4=-0ME=EST
| EXENO 2
; FROCHO 1
! F2 - Acguisition Parametersa
Date 20130319
Time 22,34
INSTRUM speckt
FROBHD & mm DUL 13C-1
PULFROG zgpg30
™D 65536
SOLVENT CoCl3
HE 144
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 H=
RO 1.8219508 sec
RG 1448.2
W 27.800 usec
DE &.00 usec
TE 300.0 K
3] 200000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
TDO |
mmzzzzz= CHANHEL fl ===-r===
NUCL 13C
Pl 9.30 usec
PL1 0.00 dB
SF01 T5.4752953 MHz
saemanes CHANHEL (2 -eesssss
CPDPRG2Z waltzlé
HUC2 1H
FCPD2 80.00 usec
PLZ 0,00 aB
PL12 15.68 dB
PLLY 16.00 dn
SFO2 300.1312005 MHz
F2 - Frocessing parameters
gl 32768
. SF T5.467745%0 HHz
W EM
SB 0
LB 1.00 Hz
S S— GB Q
I T . T - T T N T PC 1.40
120 100 g0 el 40 20 0 ppm
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Elemental Composition Report

Single Mass Analysis

Tolerance = 200.0 mDa / DBE: min = -1.5, max = 50.0

Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons

13 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
ALK2

Dept of Chemistry - [ITM - Chennai CE=10eV
QTOF - Micromass-UK 23-Mar-2010
ALK2 24 (0.450) AM (Cen,2, 80.00, Ht,5000.0,0.00,0.70); Sm (Mn, 4x2.00); Cm (23:31) TOF MS ES+
100 483.1916 9.72e3
|
!
% |
481:7941 482.0514 . 4&2.‘3057 482.4804 4826723 L ' : . . 483 Bm
481.80 482.00 482.20 482.40 482.60 482.80 483.00 483.20 483.40 483.60
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
483.1916 483.1920 -0.4 -0.9 17.5 1 C29 H27 N2 05
- iy -1 T~
iﬁi Dept of Chemistry - IITM - Chennai 23-Mar-2010
'QTOF - Micromass-UK TOF MS ES+
ALK2 32 (0.598) Sm (Mn, 4x2.00); Cm (25:35) o 51763
100,
|
‘ |
o | |

e MIZ
v T T o 50 7 750 800 850 900 950 1000
Qoo 18 20 250 300 350 400 450 500 550 600 650 700 750 #0050 900 950 1000
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Current Data Parameters
HRAME PRSK-3, 4-OME
EXPHO 1
PROCHO 1
F? - hoguisition Parameters
Date 20130319
Time 20.42
s h INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT cocl3
NS 16
b5 2
SHH G172.839 H:z
FIDRES 0.094190 Hz
AQ 5.3084660 aec
RG 71.8
oW B1.000 usec
CE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
TOO 1
g J
smszesss CHANNEL fl =sss= =
HUC1 1M
Pl 13.15 usec
PL1 0.00 dB
SF0l 300.1318%34 MHz
F2 - Processing parameters
51 32768
5F 300.1300062 MHz
WoW EM
558 L]
LB 0.30 Hz
GB 1]
L BC 1.00
I—.-..-'-I '-“-Jl I
I R B ey T A e aas I T T ey | T
11 10 9 8 7 & 5 4 3 2 0 ppm
ol (E 0 o [l (T k=] mN\DNﬁ{D
(3L (e} a0 o] L=l O O O O O O [=4]
Ll i B Eat ] [Vl [t -—-Hﬂtmw
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171.37
153.00
149,70

S\\W29% /A

148,98

147.42
147.23

138.39

132.01

129.16
129,05

127.02

125.686

120.08
119.586

119.44

118.64
116.80
110.99

109.85

98.58
B84.04

Mo
-
=]
o

76.65

=]
o™
o
=1

17.50
77.07
56.08
52.57
37.20
15.24

55.95

Current Data Parameters

PREK=3, 4-0OME
2
1

F2 - Roquisition Parameters

Date_
Time
INSTRUM
FROBHD
PULFROG
TD
SOLVENRT
N5

Ds

SWH
FIDRES
A

RG

DWW

DE

TE

D1

dl1
DELTA
TDO

NUCL
Pl
FL1
SFO1

CPDPRG2
NUCZ
PCPD2
PL2
FL12
PL13
SFo2

Sl
3F
Wi

5B
LB

T
200

T
180

J
160

T
140

T
120

T
100

T
a0

T | T T .
BC
0

46

TEEEarm e

EET LT T

20130315
20.45
spect

5 mm DUL 13C-i
zgpg 30

65538

€OCl3

63

4
17985.611 Hz
0.274439 Hz
1.B219508 sec
1149.4
27.800 usec
6.00 usec
300.0 K
2.00000000 sec
0.03000000 sec
1.B999%9998 sec
1

CHANNEL f] mezsssse=
13c
9,30 usec
0.00 dB
T5.4752953 MHz

CHANNEL 2 =mecamz=s
waltzlé
1M
BO.00 usec
0.00 48
15.68 4B
l6.00 dB
300.131200% MMz

F2 - Processing paraseters

32768

T5. 4677490 MH:z
EM
0

1.00 Hz

0
1.40
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oSisn

Current Data Parameters

HAME FRSK-PIP=-EST
EXPRO 1
PROCKO 1

F2 - Aequisition Parameters
Date_ 20130319
Time 22.49
INSTRUM apect
PROBHD 5 mm DUL 13C-1
PULPROG 430

D 65536
SOLVENT cbcl3

NS 16

DS F)

SWH 6172.839 Hz
FIDRES 0.094190 Mz
AD 3. I0B4660 sec
RG B0.6

i B1.000 usec
DE 6.00 usec
TE 0.0 K

ol 1. 00000000 sec
TDO 1
mem=mmmss CHANNEL f] sssassns
NUC1 1H

Pl 13.1% usec
PL1 0.00 dB
SF0) 300.1318534 MMz
F2 Processing parameters
51 2768

SF I00.1300078 MH:
WoW EM

S5B o

LB 0.30 Hz
GB 0

PC 1.00
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BRGRER
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[ e e e e e il el el el el el e e e Bl ol ~ T a T Eocrent Data Pacamsbars
HAME PRSE=-NAPH
%/ / / EXPRD 2
PROCNG 1
F2 - hocguisition Parameters
Date 20130319
Time 19.56
IRSTRUM spect
FROBHD 5 mm DUL 13C~-1
PULPROG zgpgd0
TD B5536
SOLVERT cpcla
1} 144
D3 4
SHWH 17985,611 Hz
FIDRES 0.274439 Hz
R 1.8219508 sec
R 1625.5
oW 27.800 uses
OE 6.00 usec
TE 00.0 K
ol 2.00000000 sec
dl1 0.03000000 sec
DELTA 1.89999998 sec
TOO 1
sesuszas CHANNEL fl =rzzmsw
[ [ | 13C
FL %.30 usec
FL1 0.G0 dB
i3 | T5.4752953 MHz
ssssssas CHANNEL £2 sazwsan
CPOERGZ waltzlh
N2 Ly
BCPDZ 0,00 usec
PL2 Q.00 dB
PL12 15.68 dB
PLLY 16.00 4B
SFOZ 300, 1312005 HHz
FZ - Processing paramétecs
S1 327TER
aF I5.4677490 MH2
wWhW EM
558 4]
LB 1.00 Hz
T T | ! T T N T T T T | GB ) E
200 180 160 140 120 100 80 60 40 20 0 ppm®e 1.40
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ﬁhhhhrﬁhhrﬁr‘r‘ﬁkﬂ\ﬂ\ﬂmhﬂq'ﬂ'?vq‘m L
Current Data Parameters
HAME PRSK=-2-CL=-EST
EXFHO 1
PROCKOD 1
F& = Acquisition Parameters
Date 20130323
Time™ 16.15
INSTRUM spect
PROBHD 5 mem DUL 13C-1
PULPROG zg30
] 65536
SOLVENT coCll
NS 16
DS 4
SWH 6172.839 Hz
FIDRES 0.084190 Hz
AQ 5. 3084660 sec
G 1.8
oW B1.000 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
™0 1
mmumz==w CHAMNEL fl ssss== -
NUC1 18
Fl 13.15 usec
PL1 0.00 dB
S5FO1 300.131B534 MHz
F2 - Processing parameters
51 32768
5F 300.1300110 MHz
WD EM
558 Q
LE 0.30 Hz
GE ]
PC 1.00

T T | e "I"" r T T I RRRARRRS LS LaL s sy
11 10 6 5 4 3 2 1 0 ppm
L] = ||| = Lo T
Al [} NN L= Lot L} e} = Loy
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G5 o o o 5 1 10 5 3 0 0 BRUKER
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T N - N = Y - O . AT - B o -
oty = @ & o S OO0 D Oh WD . * o DI # * ® .
e e L N L R S R A R S e R et At B B B e T el = B T I ﬁ ﬂ
.—c.—..—..—|.—|.—u.—q,—|.—|.—t.-a,-|.-|-—q.-4-4mr=r=r=r_=\£> uy o= current Data Parameters
MAME PRSK=2=CL=EST
\\.\ WX% J = |
PROCHO 1
F2 = Acquisition Parameters
Date 200130323
Time 18.20
IHSTRUM spect
PROBHD 5 mm DUL 13C=-1
PULPROG zgpql0
TD E5536
SQLVENT CDCll
NS 100
DS 4
SWH 17985.611 H=
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 912.3
e 27.800 usec
DE 6.00 usec
TE 00.0 K
[1}] 2.00000000 sec
dll 0. 03000000 sec
DELTA 1 .899009998 sec
TDO 1
mmmr===s CHAMMEL f] =resss==
HUC1 13C
Pl 9.30 usec
PL1 0.00 48
5F01 T5.4752553 MMz
mz=nwmms CHANNEL, [2 ssse=e=s
CFDFRGZ waltzle
HUC2 1H
PCRD2 B0.00 usec
PLZ 0,00 dB
PL12 15,68 dB
PL13 16,00 dB
SF02 300, 1312005 MHz
FZ - Processing parameters
31 32768
5F T5.4677490 HHz
WDW EM
SB L]
LB 1.00 Hz
: . . . GB 0
T T r T . T T — T T L T T T PC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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FENNEN &
Gear 2 TIC=13251008 Base=36.8%F5 Hions=2303 RT=03
- 2960445
80
60|
z 4
277.0264
40|
1 =e10ms
20
322.1290
1 306.0617
451,969 311581
] 3480335 3751420
| il
miz 250 300 30
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hﬁﬁhﬁhﬁhﬁhmkﬂm'ﬂﬂv#\rvwm = N
'\w / \\ / i \ current Data Parameters
HAME PRSK-4-CL-EST
| EXPHO 3
PROCHOD 1
F2 - heguisition Farameters
Date 20130323
Time 18.07
THSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
TD 65536
SOLVENT cDCl3
NS 16
DS P
SWH 6172.835 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
"G 161.3
oW £1.000 usec
DE 6.00 usec
TE 00,0 K
Dl 1.00000000 sec
TO0 1
sasszme= CHAHHEL fl ssoss=s=
KUCL 1H
Pl 13.15 usec
PL1 0.00 dB
5F01 300.1318534 MHz
F2 = Processing para-.eters
51 32768
5F 300.1300298 MHZ
WhW EM
\‘1 558 i}
LE 0.30 Hz
IL GB 0
PC 1.00
/)
— .
T T N T T | I T | T o] T T T
11 10 4 3 2 1 a ppm

9 B 7 b
Frglmq% c:\ o [m]o u-:ll cﬁ
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| | | | | | Current Data Parameters
f WAME PRSK-4-CL-EST
|' EXPHOD 2
PROCNO 1
F2 - hequisition Parameters
Date_ 20130323
Time 17.19
INSTRUM apect
PROBHD % mm DUL 13cC-1
PULPROG zgpgio
TD 65536
SOLVENT cDCci3
N5 134
D5 q
SWH 17985.61]1 H=z
FIDRES 0.274439 Hz
AG 18219508 sec
RG 1448.2
oW 27.800 usec
oE 6.00 usec
TE 00,0 K
D1 2. 00000000 sec
dil 0. 03000000 sec
DELTA 1.89%9959998 sec
TDO 1
----- == CHANNEL f] moarsu=s
NUCl 13C
Pl 9.30 usec
PL1 0.00 dB
SFOl TH.ATE2953 MHz
semzssss CHRHHNED, 2 sss-oces=
CPDPRG2 waltzlé
HUCZ 1H
BCRD2 B0.00 usec
PL2 0.00 dm
PL12 15,68 dB
PL13 16,00 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
51 32768
S5F 15, 4677490 MHz
Wind EM
39 4}
LB 1.00 Hz
I I T A 1 T | | T v I I | EE .qu
200 180 160 140 120 100 B0 60 40 20 0 ppm
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thm Current Data Parameters
NAME PRSK-NAPH
EXFHO 1
FROCHO 1
F? - Requisicion Parameters
Date_ 20130319
Time 19.51
INSTRUM spect
PROBHD 4% mm DUL 13C-1
PULPROG zgin
TD 65536
SOLVENT CBC13
N5 16
D5 2
SWH 6G172.839 Hez
FIDRES 0.094190 Hz
AD 5, 3084660 sec
RG 101.6
oW 81,000 usec
DE 6.00 usec
TE 300.0 K
ol L.0GGo0000 sec
TDO 1
smszzz=s CHANYEL [l sessssss
HUC1 1H
Fl 13.15 usec
PL1 0.00 JB
5F01 300.1318534 MH=z
F2 - Processing parametecs
51 12768
5F 300.1300115 MHz
WD EM
558 0
LB 0.30 Hz
GE 0
PC 1.00G
ILJM_ A A
I | L | | T | ™ T T !
11 10 3 ] 7 ] 5 4 3 2 0 ppm
A ' |
mﬂmmaﬁmmﬁw\iﬁ l \ 'Nf |
] =gl (g L (=] (= L] L) = C3|E}: L] =
P P Y P PO P B 2 P ! 1 ) el
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.55
13
.51

14?.33
138.39
133.57
132.29
130.77
130.55
129.82
129.086
128.94
126.586
125,88
125.66
125

—
=
=
=
—

=\

170.44
152.95
125.
122

120.1

119.70

119.29

116.83
99.02
77.47
77.05
76.63
61.65

52.31

i

47.95
15.55

HAME
EXFNG
PROCHO

—— 37.02

_\\_

an
(<O

Current Data Parameters

PRSK-NAPH
2
1

F2 = Acquisition Parameters

Date
Time
IHSTRUM
PROBHD
PULPROG
D
SOLVENT
M5

D5

SWH
FIDRES
AQ

RG

CPDFRG2
Huc2
PCPDZ
PL2
PL12
PFLL3
5F02

20130319
16,56
spect

DUL 13c-1
zgpg 0
65536
COCLE

i44

5 mm

4
17985.611
0.274439
1.8219508
1625.5
27T.800 usec
6.00 usec

300.0 K
200000000 sec
0.03000000 sec
1.89999998 sec

Hz
Hz
sec

9.30
0.00
TE.4T52953

f2 =
waltzl
1H

BO .00
Q.00
15,68
16.00
300.1312005

CHANMEL

usgec
dB
dB
dB
HHz

FZ - Frocessing parametecs

51
SF
W
558
LE

T T T T T
200 180 160 140 120

T
100

B0 &0
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FAMNNAN 5
Foar: 11 TIC=30137520 Base=100%FS #ions=2640 RT=27

100 311.0358

B+

i

4iH

1 278.0M5

269.0982

2H 297.0941

2521000

3291413

4432284
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5021892
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FAMNKAH 3R
Fcan: 5 TIC=22318640 Base=100%FS Hions=2547 RT=12
10 2609583 291.9054
a0+
EH
= 4
4+
2
1 277 0641 482 1842
| 4231630
g 451.0958
J ‘ 302.0554 329 N9E2 600797 e —
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P‘!‘“NWMNNNHHGG\Cﬁmmmﬁ}mhrﬁﬂrﬁﬁr‘ - 0 O =
r"-r"-l"“r“-I‘"'-ﬁﬁhﬁﬁhtﬂkﬂtﬂtﬂ'ﬂtﬂkﬂtﬂhﬂmwwﬂﬂ'wrﬂmm
L==__ Current Data Parameters
HAME prsk-3-0Me-2-0Me
EXPHO 1
PROCHO 1
FZ2 - Rcquisition Parameters
Date 20130324
Time 23.38
INSTRUM spact
PROBHD 5 mm DUL 13C-1
PULPROG z2g30
™ 63536
SOLVENT CDCL13
N5 16
Ds 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 101.6
oW 81.000 usec
DE &.00 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
szzzmams CHANNEL fl sssssss=
NUC1 1H
Pl 13.15 usec
PL1 0.00 4B
5F01 300.1318534 MHz
F2 - Processing parameters
51 32768
5F 300.1300071 MHz
WhW EM
55B 1]
LB 0.30 Hz
GB 0
PC 1.00
1 e : : . - 1 1 T~ T ™
11 10 9 8 7 6 5 4 3 2 1 0 ppm
F:Ié%réjru = L] ][] [on |we]— [y
o fod JON [ [ L= D] (RS L
[a] (a0 (g ] 0 (o] i el | et |l | ealen Fag
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Communications

L L

15.23

BC%R

Current Data Parameters

T T
200 180

T T — T
160 140 120 100

67

HAME pPrsk=3=0Me-2=-0Ma
EXEFNCG 2
PROCHO
F? - Aoquisition Parameters
Date _ 20130325
Time 0.38
INSTRUM spect
PROBHD 5 mem DUL 13C-1
PULPROG zgpg3o
D 65536
SOLVENT cDCl3
N5 908
D5 4
SWH 17985.611 Mz
FIDRES 0,274439 Hz
A 1.8219508 sec
R 2298.8
D 27.800 usec
DE 6.00 usec
TE 300.0 ®
] 2.00000000 sec
dil 0.03000000 =ec
DELTA 1.89999993 sec
TDO 1
REeEmEE (_'HmMFjL f] rErATESsEw
HUCl 13C
Fl1 9.30 usec
PL1 0.00 dB
5F01 T5.4752953 MHz
=e=mmanz CHANNEL f2 ss==seam
CPDPRG2 waltzlé
HUC2 1H
PCPD2 80,00 uwaec
PL2 Q.00 dB
PL12 15.68 dB
PL13 16.00 dB
SF02 3001302005 Muz
F2 = Processing parameters
51 I2768
5F T5. 4677490 MAz
W EM
S5B 1]
LB 1.00 Hz
_\GB ]
P 1.40

Ppm
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FAMNAN B
Foare 2 TIC=52245160 Base=100%FS  Hion:=2364 RT=103

100 291.06

B+

s

3071138
4iH]

5121947

2611129
2H 2771183

4531602 481.2220

319.1309 45,1130
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1

7.737
T.712
7.483
7.475
7.385
7.360
T.332
7.25%
7.252
T.240
T.230
7.222
7.211
7.205
7.186
7.162
6.588
6.6559
5.545
4 593
4.588
4.555
4.550
4.325
4.287

Lo
=l
r._
‘d‘

M= u3
WD D e
'{'I.""!I
mN

2 1

|-

. I Prere
12 11 10 9 8 1 & 5 4 3 2 1 0 Epm

2.04)
1.04
2.02
0.87
4.36
1.05
1.00
0
0.98
0.57 ~
1.00
0
2.95
2.98
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Current Data Parameters

HAME PREE-TIII-24
EXPHO 1
PROCHO 1

F2 = Roguisition Paraseters
Date_ 20130501
Tisma 17.29
INSTRUM Bpact
PROBED 5 m= DUL 13C-1
PULPROG zg30

™ 65536
SOLVENT CoCLI

HE 16

DS 2

SWH 6172.839 Hz
FIDRES 0.054190 Hz
AG 5. 3084660 sec
RG 90.5

oW a1, WD asec
DE usec
TE 3|:m -:l K
D1 100000000 sec
™o 1
mnsssess CHANNEL f] m===smes
NUCL 18

Pl 12.40 uses
PL1 0.00 dB
SFO1 300.1318534 MEz
F2 = Processing paraseters
51 32768

5F 300.1300082 MEz
WOW EM

538 L]

LB 0.30 Hz
GB ]

PC 1.00
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Currant Data Paramcbters
HAME PREE-III=24
EXPHO 1
FROCHD i
- F2 = Acguisition Parameters
Date_ 20130420
Time 15.21
IHSTRUM :go-c;
PROBHD 5 mm DOL 13C-1
FULEROG zgpg 30
0 65536
SOLVENT opell
h HS 550
oS 1
SWH 17985, 611 Hz
FIODRES 0.274439 Hz
A 1.8219508 sac
RG 512
oW 27,000 uaec
oE &.00 uaec
TE 300.0 K
ol 2.00000000 sec
dil 0. 03000000 sec
CELTA 1. 89999998 aoc
o0 1
nessssne CHANNEL {1 ==-=ssss=
HOBCL 13c
Pl 7.40 uses
PLI -2.00 dB
J . SFOl T5,.4752953 MHz
peassass CHANNEL [2 erees=sss
CPDERGL waltzlé
HOCZ 1K
BCED2 #0.00 uaec
PL2 0. 00 4B
PL12 15%. 68 4B
FL13 16.00 4B
S5F02 3040, 1312005 WA=
; F2 - Processing paramétecs
51 32768
SF T5. 4677450 MHz
WO EM
558 a
LB 1.00 Hz
G 0
PC 1.40
T T i ! T | I N I N I T T T - T
180 160 140 120 100 80 &0 40 20 0 ppm

70



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

FAMNAN 8
Foan: 3 TIC=41311096 Base=100%FS Hions=2451 RT=22

100 2751154

G0+

e

261.1505

4

30713
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7.761
7.734
7.688
7.876
7.664
7.658
7.517
7.506
T7.4598
7.382
7.3866
7.339
7.328
7.261
7.247
7.236
7.223
7.212

198
7.173
7.072
7.047
7.022
6.980
6,954
5.331
4,563
4.274
4,236
4.134
4.096

7.

s

2.589

-

B%ﬂ

Current Data Parassters

11

-
La

e
10 9 B 7 & 5

|
oo |en o e o [on o ole|o
rirleoilmlolale - ol

72

HAHE FREE-H-CH
EXPNO 1
PROCHOD 1

F2 - Aocquisition Parameteacs
Data_ 20130402
Tima 14.36
INSTRUH spact
FROBRED 5 mm DUL 13c-1
PULPROG zg30

™D 65535
SOLVENT coCll

HE 11

o0a 2

SWE 6172839 Hz
FIDRES 0.094190 Bz
AQ 5. 3084660 sec
R 101.6

oW B1.000 usec
DE .00 usec
TE 300.0 K
Dl 1.00000000 seac
] 1
mEESaeme CHANNEL fl sessss=os
HUCL im

Fl 12.40 vaac
PL1 0.00 dB
SFO1 300.1318%34 MHE:
Fl - Processing parasatacs
81 IZTER

8F 300, 1300098 MEz
WoW EM

358B L]

LA 0.30 B
Gh 1]

B 1.00
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Current Data Parameters
NAME, PRSK-H-CN-COSY
EXPNC 3
PROCNO 1

130.03
129.92
129.08
129.02
128.92
127.74
126.00
122.78
120.45
117.38
77.93

66.99

36.55

14.03

F2Z - Acquisition Parameters
Date_ 20130902
. Time 20.23
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG dept135
TD 65536
SOLVENT CcDpc13
NS 256
DS 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
AQ 1.8219508 sec
RG 16384
DW 27.800 usec
DE 6.00 usec
TE 300.0 K
CNST2 145.0000000
Dl 2.00000000 sec
d2 0.00344828 sec
dlz 0.00002000 sec
DELTA 0.00001184 sec
TDO 1
CHANNEL f1l ========
, 13c
9.30 usec
18.60 usec
0.00 dB
75.4752953 MHz
CHANNEL f2 ========
waltzlé
1H
13.15 usec
26.30 usec
80.00 usec
> . . 0.00 dB
AL . PL12 15.68 dB
. S . SFO2 300.1312005 MHz
F2 - Processing parameters
N ) SI 32768
= SF 75.4677490 MHz
WDW EM
SSB ¢}
LB 1.00 Hz
T T | T = I I T kB 5 o
200 180 160 140 120 100 80 60 40 20 0 Ppm
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NOESY spectrum of compound 8a

75

B%ﬂ

Current Data Parameters

HAME FREE-H-CH =8OR
EXPHO 2
PROCND 1
Fi = Aoquisitien Parameters
Data_ 201305902
Time 16.20
ENGTREH speckt
FROBHD 5 sm DUL 13C-1
FULFROG mi=ssyph

048
SOLVENT coCll
WS 16
o i
SWH 2264, 4593 He
FIORES 1105109 Hz
AR 0. 4522484 sac
R 64
o 220,800 waes
OE 600 uses
TE 0.0 K
&0 0. 0020406 sec
ol 1 BEIETIHS pac
03 0. 10000001 ses
bl 000044160 sac
STICNT 128
IR e CHANNEL ] sssssssw
NUC] 1H
¥l 13.15% usec
PL1 .00 48
5rol 300, 1314534 MEe

Fl - Aeguisition parameters

WD 1

™ 164
sral IB0.131% MHe
FIDRES 13, 807802 Hz
£ T 545 ppa
FrisooE States-TPPI

Fi = Processing pacasstsrs
51 10z

SF 300, 1300000 HHE
Wi 434,44
5EB ]
LB 0.00 Ha
a8 a
BC 1.00
Fl - Frocessing paramoters
-3 1024
e States=TFPI
£r 130, 1300000 s
W QEIRE
558 2
LB Q.00 He
i ]
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Elemental Composition Report

Single Mass Analysis
Tolerance = 200.0 mDa / DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
4 formula(e) evaluated with 1 results within limits (all results (up to.1 000) for each mass)

ALK-4 Dept of Chemistry - IITM - Chennai CE=10eV
QTOF - Micromass-UK 22-Mar-2010
ALK-4 20 (0.374) AM (Cen,2, 80.00, Ht,5000.0,0.00,0.70); Sm (Mn, 4x2.00); Cm (19:26) TOF MS ES+
100- 420.1713 1.45e4
%
18.9633  419.2650 419.3789 419.5923 419.7171 42075’#&
T T T T - T =
419.00 419.20, 419.40 419.60 419.80 420.00 420.20 420.40 420.60 420.80
Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
420.1713 - 420.1712 0.1 0.3 18.5 1 C27 H22 N3 02
[ALK T Dept of Chemistry - IITM - Chennai CE=10eV
(ALK4 ptof Chemistry 22Mar-2010
QTOF - Micromass-UK TOF MS ES+
ALK-4 31 (0.581) Sm (Mn, 4x2.00); Cm (28:33) 7.2463

420
1004
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f oI ot Tl ol el el et et el el el el e el =B RT  s oo™
Current Data Parameters
NAME PR5K-2-ME-CH
EXFHO 3
PROCHC 1
F2 - Acquisition Parameters
Date_ 20130324
Time T.59
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zg30
D 65536
SOLVENT oo I
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
BG 128
[ B1.000 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
wammmmee CHANHEL [l sessses =
HUC1 1H
Pl 13.15%5 usec
FL1 0.00 dB
5F01 300.1318534 MHz
F2 - Processing parameters
51 32768
5F 300.1300084 MHz
WO EM
558 ]
LB 0.30 Mz
GB 0
LJ PC 1.00
- B
I R e AR T I - e T T T r
11 10 9 3] 7 & 5 4 3 2 1 0 ppm
Lead[To]Ta] (e iteyny Lo 1221 (] =
£l [ et O3 | O T = ] ] L] (] L]
e ] (=1 [ ] =] it |t =i | 1] ]
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Current Data Parameters
HAME PREK=-2=ME=-CH
EXPHO 4
PROCHO 1
F2 = Acquisition Parameters
Date_ 20130324
Time 11.14
INSTRUM spect
PROBHD 5 mm DUL 13C-1
FULEPROG zgpg 30
ko] 65536
SOLVENT ChCl3
NS 2693
03 q
SWH 17985.611 Hz
FIDRES 0.274439 Hz
p-Ta) 1.8219508 sec
RG 2580.3
W 27.800 usec
DE 6.00 usec
TE 300.0 K
ol 2.00000000 sec
dll 0. 03000000 sec
DELTA 1.89999938 sec
T |
Emwmess= CHANHEL fl ==e=s===
HUCL 13C
Pl 9. 30 usec
PL1 0.00 dB
5F01 T5. 4752953 MKz
mmw==c=s CHANNEL [2 =====sm==
CPOPRG2 waltzlé
HuCc2 1H
PCPD2 #0.00 usec
PLZ 0.00 dB
PL12 15,68 dB
PL13 16,00 4B
SF02 300.1312005 MHz
F2 - Processing parameters
k38 32768
5F TH.46774%0 MHz
WD EM
L e |-— :
e . - e e LB 1.00 Hz
GA 0
I = | T ! I | N I I N T | T ' | BC 1.40
200 180 160 140 120 100 80 60 40 20 0 ppm
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[FARMAN 7
Foan: 4 TIC=14376640 Baze=42.4%FS #ions=2223 RT=.08
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Bmﬂ
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Current Data Parameters

NAME FPRSK-4=-ME-CH
EXPHO 1]
PROCHD 1
FZ2 - RAcgquisition Parameters
Date 20130324
Time 20.59
INSTRUM apect
FROBHD 5 mm DUL 13C-1
PULPROG zg 3]
TD 65536
SOLVENT cpCll
NS a9
D3 2
SWH 6172.83% Hz
FIDRES 0.094190 Hz
AQ 5.30084660 sec
RG 114
oW B1.000 usec
DE 6.00 usec
L J TE 00.0 K
ol 1.00000000 sec
DD 1
szzzzuss CHAHNEL f] =zzcasam=
NUC1 1H
Pl 13.15 usec
PL1 0.00 de
S5F01 300.1318534 MHz
F2 = Processing parameters
51 32T6E
5F 300.1300104 MHz
WowW EM
55B [i]
LB 0.30 Hz
GB 0
PC 1.00
M
g I I -|I ||||-| 1-111- I T I rrrrrr r rrrrrr I .I ||| TTTTTTTT |-|--|
11 10 8 7 [ 5 4 3 2 1 0 Ppm

O 0 (O O | = T L= 1:07411]} o |7
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r'iﬁq—i—lrlrt—lﬂv—!rﬂﬂirl—tﬁﬁl—lrdm[‘“r“r'r‘\d} ™ 07 | current Data Parameters
HAME PRSK=-4-ME-CH
EXPHRO z
FROCHD |
) F2 = Acguisition Parameters
Date 20030324
Time 21.01
INSTRUM spect
PROBHD 5 mm DUL 13C-1
PULPROG zgpgI0
) D 65536
SOLVENT chCll
NS 120
Ds 4
SWH 17985.611 Hz
FIDERES 0.274439 Hz
RO 1.8219508 sec
RG 1448.2
oW 27.800 usec
DE 6.00 usec
TE 0.0 K
ol 2.00000000 sec
dll 003000000 sec
DELTA 1.B%9999%8 sac
L TOD 1
J
sursssss CHANNEL fl ss=sa=es
HUC1 13C
Pl 5. 30 usec
FL1 0.00 4B
SPO1 T75. 4752953 MHz
answrenss CHANHEL f2 sessmms=
CPDPRG2 waltzlé
NUC2 iH
PCED2 80.00 usec
PL 0.00 dB
| PL1Z 15.68 dB
PL13 16.00 4B
SPO2 300.1312005 MHz
F2 - Processing parameters
21 32768
sF 75.4677490 HHz

W EH

52 0
LB 1.00 Hz

— B 0

' ' J T ! ' FC 1.40

T o ] T I I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 200.0 mDa / DBE: min =-1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons

4 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

ALK-1 Dept of Chemistry - IITM - Chennai CE=10eV
QTOF - Micromass-UK 19-Mar-2010
ALK-19 (0.168) AM (Cen,2, 80.00, Ht,5000.0,0.00,0.70); Sm (Mn, 4x2.00); Cm (5:11) TOF MS ES+
100- 434.1864 . 1.00e4
%

5.2278

| 43
433.7114 | 436.2197 4371421 438.6669438.9749 440.9812
T T T Ty T T N
0.0

T T
430.0 431.0 432.0 433.0 434.0 435.0 436.0 437.0 438.0 439.0 44

4308695 4320756 4332721

Minimum: -1.5
Maximum: 200.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE Score Formula
434.1864  434.1869 -0.5 -1.1 18.5 1 C28 H24 N3 02
ALK-1 B - T Dept of Chemistry - IITM - Chennai ’ CE=10 eV
QTOF - Micromass-UK 19-Mar-2010
ALK-1 83 (1.197) Sm (Mn, 4x2.00); Cm (59:63) TOF MS ES+
3.61e3
| 100~
|
|
[ |
| %
|
‘ ass
‘ o 1 Tyt T T T : miz
100 150 200 250 300 350 400 450 500 550 60O €50 700 750 800 850 00 950 1000
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o~ 0y =M il
W0oMm AW vl Oh D
[l = T ] o
NN o

EXFHO
PROCHO

BRGRER
(O

Current Data Paramstears
HAME

FREK-4-ET

1
1

F2 - Acquisition Paramaters

Illl:l_
Time
IHSTRIM

| AR S T T

11 10 8

=) =

11
1.02

03
2.04
4.99%
2.29

2.00
1

83

20130510
08,12
apact

5 mm DUL 13C-1
vg3d

E5536
coell

16

2

6172.839
0.094190
5.3084660
90.5
81.000
6.00

300.0
l.ﬂﬂﬂUﬂWE

0.00
300.1318534

32768
300.1300102
EM

o
0.30
]
1.00

BB
R

anc

4B
HEHZ

F2 - Procesalng paramatars
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sRGRER
(<O

P e e O WD e D e R R e 0P
COROMNMNM~RAORAWAETTO AN A AO T e =N Ll
P T T R - = = "oun - L3 =]
HDOOUOOoOMO @O urN o e s s s e e I P
mT#QMMNNNNmNNNNHHhhhrmh ho WD o0 uy =
i el el - Bl el e g e s s R e - = L I i =i
P Current Data Faramotocs
HAME PRAK-4-ET-88%
EXPRD 1
PROCHD 1
F2 - Aoguiaition Paramaters
h Dats 20130405
2 Tima 19.53
IHSTRUM BpRct
PROBHE 5% mm DUL 130-1
PULFROG agpum-
IO 5536
SOLVERT ChC13
HE 150
=] 4
S9H 17985.611 Hz
FIORES 0274430 He
] 1.8219508 sec
' Be 912, %
] 27000 usec
bE 6.00 uses
TE 0.0 K
pl 2.00000000 sec
A1l 0. 03000000 aec
DELTA 1.09%05958 sac
o0 1
amssssss CHANEEL [l sssessa
ol Lac
4] ‘B.10 usec
FLL -2. 0 4B
SFO1 75, 4752053 MHHz
T u:|uﬂﬁ:. fl m=mem—e-
CROFRGE waltzls
L 1H
PORD2 80,00 uses
FL 0.00 48
FLL2 16.19 4B
PL13 16.00 b
2F02 300.1312005 MHE
FZ - PECOERBiGng Paramaters
51 12 TEE
SF T5.46T7490 HAz
) . ' Wi EM
= S50 a
o LB 1.00 Hzx
5 GB o
| i BE 1.40
! -
PR U——
I | I N T T T I I I 1 T
200 180 160 140 120 100 a0 T 40 20 0  ppm
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FANNAN 8
Focar: 1 TIC=16581200 Base=38.4%FS #ion:=3338 RT=.02

100 170.0587

G0+

290.0975

e

4

: 447 1946
277.0435

261.0434

1560275 185.0273

205.0323

2330262  201.8938 20827 341.0B46 4332150

19,2170
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Current Data Parameters

NAME FRSKE~3, 4-DI-OME-CHN
EXBNO 1
PROCHO 1
FZ - Acquisition Parameters
Date_ 20130320
Time 0.32
INSTRUM spect
PROBHD 5 mm DUL ljc-i
PULPROG zg 30
TD E5536
SOLVENT CDCl1l3
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.094190 Mz
AD 5.3084660 sec
RG 256
oW 81.000 usec
DE E.00 usec
TE 0.0 kK
Dl 1L.00000000 sec
ke li] 1
mmmmz=ss CHANNEL f] sssssze=
HUC1 1H
Pl 13,15 usec
PL1 0.00 dm
S5F01 300.1318534 Mz
F2 - Processing pacameters
51 32768
3F 300.1300067 MMz
WDW EM
558 ]
LE 0.30 Hz
GB i}
[ UJJ BC 1.00
— L A
e T I T v T T | e D T R | T
11 10 9 8 7 6 5 4 2 1 ppm

W | [ s | — (=] =l ] —

2 = [T e | L=} ] [ [ e L}

EaF Land (T ] (o] f—d = | [ [1a]
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Bmﬁt
(<O

UM RN O W DD MWD e DO
OMONEOMA O RO~ O OT MM 0O oM@ 1o &
T T T T e = s T T R s DO = oh

L L L - e = . .

R I R R R e R Ry o e el e S Y R =

A A A A A AR On M0 AR Current Data Parameters
HAME PESK=3, 4=DI=0ME=CH
EXPHO 2
PROCHO 1

F2 = Acquisition Parameters

Date 20130320
Time 6.06
INSTRUM spect
FROBHD 5 mm DUL 13C-1
FULPROG zgpgl0

D 65536
SOLVENT cDCl3

N5 5150

D5 4

5WH 17985.611 Hz
FIDRES 0.27443% Hz
AQ 1.8219508 sec
RG 1448.2

Ol 27.800 usec
DE 6.00 usec
TE 300.0 K

0l 2.00000000 sec
dll 0.03000000 sec
DELTHA 1.899999098 sec
TDO 1
-------- CHANMEL f] ========
NUCL 13C

Pl 9.30 usec
PL1 0.00 48
SF01 T5.47520953 MH:z
-------- CHANHEL f2 eme=-nomss
CPDPRG2 waltzli

HUC2 1H
PCPD2 BO.00 usec
PL2 0.00 48
PL12 15.68 4B
PL13 16.00 d8
SFo2 300.1312005 MHz

F2 - Processing parameters

- 21 32768
EF TH. 4677450 MHz
| I WA EM
iy — " - PR | W R " & ] o

LB 1.00 Hz
I ' T . T N | ' T " I ] I T I N | EE 'I.-ig
200 180 160 140 120 100 80 60 40 20 0 ppm
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FANMAN 3
Foan: 1 TIC=28413728 Base=100%FS Hionz=2803 RT=02

100 270.0595

8

25516710

285,046 2070677
!|UI |l||:||.l“||.| JIL..J.J.I..Jllllm:ill.u“JIl .|I||||I 31”9;“015]?"'9

miz 250 300

IR T RSN M hmbidai
T
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BRGRER

HE MWD T DWW AT A M M DT DO AD D

MO OWEOWM A0 Dmd oo oM oo

r'-hmmvaMMMNNHHGDDmmF}mNN-—iC} w1
s os o8 o8 % % % . + s

R e R e A A Sy - T- [T, Qi g U Y

PROCRD 1

F2 - Aoquisition Faramaters
Gate_ 20130408
Tima 0§.12
IMSTRUM spact
PROBED 5 ma DUL 13C-1
PULFROG FTED]

I &5536
SOLVENT == k]

HE 3

[+ 2

AWH 6172.839 He
FIDRES 0.0594190 Hz
AQ 5. 3084660 sec
G 40.3

oW B1.000 usec
DE £.00 usec
k1 300.0 K

ol 1.00000000 sec
™0 1
mmmmmmee CHANNEL {1 =————
HURC1 1B

Pl 12.40 usec
FL1 0.00 4B
SFO1 300.1318534 MEE

F2 - Froceassing parasatacs

1 32768

300.1300127 MEz
EM

L]
Q.30 Bz
L]

ABEgEY

1.00

11 10 9 4 3 2 1 0 ppm

(o] [l [ 1= Eod ] B O [ oo
ololo|H|— oo =1=]{=] h
) 8| ¥ L L | # ] ® L

o et [l e =t | |- ™
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nmn
(<O

P L = A s B =R Rt o B
mM\DHﬁGmNHHﬂmmTWﬂ'FMMG\NEG\ [ ] =
..-..+-1-|.-.q-.+..-:rln,:\1..—|r-m ] = =

Dmmm\ﬂmmmmmkﬁNNDOﬁm+ = s sk = s .

mWwMMHNNNNNNNNNMHP‘Fr‘r‘kﬂ\D oh o =1

.—n—i.—|.—|—|.—|.—1.—n—|1—|.—1r1-—|'-4—|-4-—1mr~r=rﬁr~m o~ —
Current Data Parasetors
HAME PESK-4CL-CH
EXFRO H
PROCED |
F2 - Roquisition Parameters
Date_ 201304048
Time 0%, 08
IHITRUM spect
PROBHD % mm DOL 13C-1
PULPROG zgpg3d
] B4536
SOLVENT o1l
L4 BO
os 4
SWH 17985%.611 Hz
FIDRES 0.2T4439 Az
AQ 1.8219%08 sec
RG 162
e 27,800 usac
OE 6. 00 uses
TE I00.0 K
ol 2.00000000 sec
dil 0. 03000000 ses
DELTA 1.,090999998 sec
D0 1
——— ms CHAMNNEL f1 =ew==s=o
HOCl 13C
Pl 8.10 usec
PL1 =2.00 dB
SFol T5. 4752953 MMz
meeessss CHANNEL {2 ssessssss
CPOPRGZ waltzlé
HOCZ IH
PCPD2 B0.00 usec
PL2 0.00 dB
FL1Z 16.1% dB
PFLL3 16,00 4B
S5FO2 300,1312005 HHz
F2 - Processing parameters
51 32768
5F TH AETT4%0 MHE
WO EM
558 o
LB L.00 Re
GH Li]
B 1.48

] T T T 1 - I i I i I N T
200 180 160 140 g0 &0 40 20 0 PEm
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91
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Eocare 11 TIC=29969728 Basze=804%F5S #Hionz=2589 RT=27
1004 2961043
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1 4531244
1 2621408
- 2771340
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FANNAN 11
Scar: 4 TIC=33020384 Base=100%FS Hions=2634 RT=03

100 2759908 511.0895
A
] 3571023
B4
°/° 4
-
2+
1 341.0583
261.1490 297 A9
4322902
‘ oBE BES 2980885 F120524 ‘ | S111% 1611 4050730 4361509
I| ||L|l||l| |l|||l||!ILI| Jf.ILILI|l|l|I|u..|I|JJ|uu. . |||||Jlu. ettt ,.I,J.I| I T ps wlaly, i A : pettttdtiearetlL ||.i .
m'z 250 300 400 450 R00
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7.646
7.619
7.481
7.460
7.367
7.344
7.320
7.286
7.260
7.234

SN2V

[n)
wm
r1
r.

".F 109
7.085
7.061
6.872
6.848

6.823 -
6.691
6.664
5.544
4.348
4.329
4.290
3.857
3.819
3.531
3.494
3.268
3.230

T~ 2.050

TT—1.T714

BRGRER
(<O

Current Data Farameters

HAME PREK-ALCOHOL
EXFNO 1
PROCNO 1

F2 = Ar_ql.:.ul.l.u:m Parameters
Date_ 0130826
Time 18.3%
THSTRUM apact
PROBHD S mm DUL 13C-1
PULFROG zg30

D E5536
SOLVENT cpcll

L1 16

D5 2

SHH G172.839 Hz
FIDRES 0.,09419%0 Hz
A 5. I084660 zec
RG 128

oW B1.000 waec
DE 6.00 uaea
TE 300.0 K

Dl 1.00000000 aec
TOD 1
------- CHANNEL f] esesssss
Hucl lH

Pl 13.15% uaec
PL1 0.00 48
SFol I00.1318534 MHz
F2 - Processing pacameters
51 32768

sr 300. 1300307 MMz
WoW EM

S5B Q

LB 0.30 Rz
GB LY

PC 1.00

T T T T T T T T T T T
11 10 8 7 6 5 4 3 2 1 0 ppm
’m/ﬁffmﬁmﬂ al} nmgﬂﬂm o | @
el ia e lis s ji=00=] (=] = q=] I'i tali=] ™|
oo | o o et | et 1-1| ol ol
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152.94
147.95
147.586

N\

138.45

135.62

132.82

128.97

128.75
128.68
128.45

127.60

125.48

120.24
120.07

119.64

116.66
98.98

T 83.94

77.45

76.60

62.47
61.62

77.02

HAME
EXFND
FROCHO

— 38.49
—— 33.77
—_— 15 58

-MR
(<O

Current Data Parametérs

FRSK-ALCOHOL
-

1

F2 = Acquisition Parameters

Date_
Time
IMSTRUM
FROBHD
PULPROG
TD
SOLVENT
M3

05

SWH
FIDRES
AQ

HG

CPDPRGI
WUC2
PCPDZ
PFL2
PL12
FL13
SFO2

51

: SF
Wi
558

LB
T T 1 | | T T | e
200 180 160 140 120 100 80 60 40 20 0 ppm

96

F2 = Prooc

20130826
1B.49
spect
13C=1

zgpg 30
65536
CDC13

209

5 mm DUL

L
17985.611 Hz
0.274439 Hz

1.8219508 sec
912.3
27.800 usec
6.00 usac
300.0 K
2. 00000000 sec
0.03000000 aec
1.859999998 asc
CHANNEL [l sss==e==
13C
*8.30 usec
0.00 48
TH. 4752953 MHz
CHANNEL {2 =resss=s=
waltzlé

1H
80.00 usec
0.Co da
15%.68 4B
16.00 da
300.1312005 MMz

e35ing parameters

12768

754677490 MHz
EM
o

1.00 Hz
Q
1.40



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

WS R D e U U D
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o o A A @

| 74

T 1
200 180 160 140 120 100 80

_62.45

97

T 61.57

z.mn

15.60

an
(O

Current Data Parameters
HAME PREE-ALCOHOL-DEPT
EXPH0 1
PROCHNG 1

F2 - Acquisition Pacameters
Date_ 20130905
Time 16.06
IHSTRUM aApect
PROBHD 5 =m DOL 13C-1
PULPROG dept13%

D 65536
SOLVENT €DCllY

NS 9%

os 4

SWH 1T985.611 Hz
FIDRES 0.2T443% Hz
AQ 1.B21%95%08 sec
EG L&384

O 27,000 usec
DE 6. 00 usec

TE I00.0 K

CHET2 14% . 0000000

D1 2, 00000000 sec
a2 0. 00344828 sec
da12 0. 60002000 sec
DELTA 0. 00001184 awc
T 1
memswsss CHANNEL (] sesssses

HUC1 13

Pl 3,30 usec

p2 18.60 usec
FL1 2.00 dB

g g | 75.4752953 MHz
smsssss CHANNEL [7 sssssses
CPOPRG2 waltzlé

HUC2 tH

B3 13,1% waec
P 26.30 usec
PCPO2 80.00 usec
PL2 Q.00 dB
PLLZ 15.66 4B
SFal I00. 1302005 MHz
F& - Procesaing paraseters
21

SF TH.A6TTA90 MHz
Wi EM

S5B o

LB 1.00 Hz

GB o

(4 1.0
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Current Data Parameters

HAME JES-4HE-OH
EXFHNO 2
PROCHD 1

F2 = RAcguisition Parameters
Date_ 20130502
Time 23.07
INSTRUM apact
PROBHD 5 mm DUL 13C-1
PULPROG zg 3l

D BH53E
SOLVENT cDCll

NS 7

1] 2

SWH 6172.839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG 101.6

] 81.000 usec
DE E.00 usec
TE 300.0 K
ol 1.00000000 sac
TDO 1
emmmmems CHANNEL {1l ssssssss
HUC1 in

Prl 13.15 usec
PL1 0.00 dB
SFO 300.1318534 MH=z
F? - Processing paramekers
51 I2TER

sF 300.1300335 MH:z
WhW EM

558 o

LB 0.30 Hz
GB o

B 1.00

: . . | . . [ e
11 10 9 ] 7 6 5 4 3 2
o [0 oo o |e=m e o o | [t ||| [adf=2{-:]
’:F))Fﬂnﬁ\m‘ o o crmTa CA=3=]
e o e e . o (el o[
edfen e |od e e |2 L] SIRE=1E o | e
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FEONYP AU O MO O
DU WD T DA el WD W O DAL O D O oo L]
L R, L AL L R BT~ - I =] -~ ™ N
NOEOONNADDE-NSSHE + - o+ o e r o .o B R
WML OO NN NN A0 0N oy el i)
Current Data Faramaters
WAME JE=4HE=OH
EXPNO 1
PROCHNO 1
Fi = Roquisition Parameters
Date 20130502
Time 23.06
INSTRUN apact
FROBHD 5 =m DUL 13C-1
PULPROG zgpg 30
D 65536
SOLVENT e ]
NS 227
b0s 4
SWH 17985.611 Hz
FIDRES 0,274439% Hz
] 1.8219308 sec
EG #12.3
o 27.800 uaec
DE 6.00 usec
TE 300.0 K
ol 2.00000000 sec
dll 0.03000000 asc
CELTA 1. 89993958 anc
ToD 1
-------- CHANNEL f] esssssss
HuCl 13C
Prl + 9.30 usec
PL1 0.00 4B
SFO1 T5.475295%3 HHz
-------- CHANNEL f[2 =eese=e=
CPOPRG2 waltzlé
RUC2 IH
PCPOZ BO.00 usec
PL2 0.00 dB
PL12 15.68 dB
PL13 16.00 dB
SF02 300.1312005 MHz
' F2 - Processing parameters
S1 12768
8 SF TL. 4677490 MHz
| 1 WiW EM
I I | . I ) $5B [
—— . LB 1.00 Hz
]
T T | I T T T T T T I Eg 1.40
200 180 160 140 120 100 80 60 40 20 i ppm
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3 795
3 157

'E
5
4

HAME
EXFNO
FROCHO

BRGRER
CX5

Current Data Parameters

J5=-3CL=-0H
2
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PUOLPROG
D
SOLVENT
NE

Ds

SWH
FIDRES
AQ

RG

oW

DE

TE

ol

TDO

NuUCl
Pl
PL1
SFO1

51
SF

[
[
[
=]
o
[+
w] =]

100

20130903

0.18

spect

5 m= DUL 13C-1
zg 30

65536

cDela

16

2
B172.835% Hz
0.094190 Hz
5.30B4660 sec
143.7
EL.000 usec
E.00 uses
300.0 ¥
1.00000000 sec
1

semesmm=e CHANNEL fl ==szsms=

1H
13.15 usee
0.00 48
300,1218534 MMz

F2 - Frocessing parameters

327648
300.1300307 MHz
EM
a
0.30 Hz
]

1.00
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(= o T I v ] —
MHHW#hwgm:ﬁmgﬂqgﬂgmpmmgm.—1 ™M = u an
= B % B 4 4 & & 5 = ¥ o® w @ ® w o8 @
AR ANAREENNEEE %% e c g B0 o
ShEERLRRERRRERERERE IS - I PR (>
Current Data Parameters
NAME J5=3CL-0H
EXPND 1
FROCNO 1
F2 - Acgquisition Parameters
Date_ 20030803
Time .00
INSTRUM spect
PROBHD 5 mm DUL 13C-1
POLPROG zgpg 30
iy £5536
SOLVENT c@Ccl3i
N3 319
oE 4
SWH 17985.611 Hz
FIDRES 0.274439 Hz
A 1.8219508 sec
RG 724.1
oW 27.800 useec
DE 6,00 usec
TE 300.0 K
ol 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89990998 zec
TDO . 1
-------- CHANHEL fl sessss==
HUC1 13
Pl o 9.20 usec
PL1 Q.00 dB
SF01 75.4752953 MHz
smssssew CHANNEL f2 sosocooes
CPDPRG2 waltzlé
HuC2 1H
FCPD2 80.00 usec
PL2 0.00 dB
PL12 15,68 dB
PL13 16.00 dB
3F02 300.1312005 MHz
F! = Processing parameters
51 32768
SF 5. 4677490 MHz
Ll EM
S8 o
LB 1.00 Hz
T T T T T T T T T ’ T T ‘;‘_3 ) ‘3
200 180 160 140 120 100 a0 60 40 20 Fpm
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S\ oS,

7.640
T7.614
7.455
T7.446
7.352
T7.332
T7.284
T7.259
T7.232
T7.1B5
T7.107
T7.082
7.058
6.974
6.950
6.830
6.804
6.778
6.717
6.601
5.556
4.376
4.366
4.3286
3.991
3.954
3.729
3.543
3.505
3.24%
3.209
2.051
1.753

EXFHO 1
PROCHD 1
F2 - hequisition Parameoters
Date_ 20130902
Time 23.34
INSTRUM spect
PROBHD S5 mm DOL 13C-1
PULPROG zg30
D 65536
SOLVENT CDCl3
HE 1&
oS 2
SWH G1l72.83% Hz
FIDRES 0.094190 Hz
. AQ 5.3084660 =mec
RG 128
. oW B81.000 usec
DE 6.00 usec
TE 8 300.0 K
ol 1.00000000 =ec
TDO 1
-------- CHANHEL f] ==e=s===
. KUC1 1H
Pl 13.15 usec
PL1 g.00 4B
5r01 300.1318534 MHz
F2 - Processing parameters
. 51 32768
5F 300.1300296 MHz
WhW EM
558 L
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PL12 15.68 dB
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F2 - Processing parameters
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