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General procedures of palladium-catalyzed [3+2] cycloaddition of alkylidenecyclopropanes 1
with 1,2-diazines 2.  To Pd(PPh3)4 were added the alkylidenecyclopropane 1 (0.5 mmol) and 1,2-
diazine 2 (2.5 mmol) under Ar atmosphere in a pressure vial.  After heating 42-48 hours, the
reaction mixture was filtered through a short florisil column using ethyl acetate as an eluent.
Separation through a florisil column (hexane as an eluent) and purification by middle-pressure
liquid column chromatography (silica gel) using hexane as an eluent afforded the products 3.

2-(1-Butylpentyl)-pyrrolo[2,1-a]phthalazine (3a). IR (neat) 2955, 2925, 2856, 1621, 1538, 1506,
1455, 1376, 1322, 1266, 1217, 1174, 1143, 1118, 1031, 948, 898, 859, 791, 753 cm-1; 1H NMR
(CDCl3, 300 MHz) δ 0.87 (t, J = 6.9 Hz, 6H), 1.17-1.35 (m, 8H), 1.53-1.71 (m, 4H), 2.61-2.67 (s,
1H), 6.70 (s, 1H), 7.34-7.42 (m, 2H), 7.65 (t, J = 7.7 Hz, 2H), 7.89 (d, J = 8.1 Hz, 1H), 8.25 (s, 1H);
13C NMR (CDCl3, 75 MHz) δ 14.1, 22.9, 29.9, 36.9, 38.3, 97.3, 115.8, 119.6, 121.1, 125.4, 127.5,
128.0, 131.2, 131.8, 142.5; Anal. Calcd for C20H26N2 (294.43): C, 81.59; H, 8.90; N, 9.51. Found: C,
81.59; H, 8.90 N, 9.33. HRMS (EI) Calcd for C20H26N2: m/z 294.2096. Found: m/z 294.2109.

2-(1-hexylheptyl)-pyrrolo[2,1-a]phthalazine (3b). IR (neat) 2954, 2924, 2854, 1621, 1538, 1506,
1455, 1376, 1351, 1322, 1267, 1218, 1139, 1119, 1031, 947, 898, 859, 790, 753, 724 cm-1; 1H NMR
(CDCl3, 300 MHz) δ 0.84 (t, J = 6.9 Hz, 6H), 1.05-1.23 (m, 16H), 1.56-1.69 (m, 4H), 2.59-2.69 (m,
1H), 6.69 (s, 1H), 7.33-7.42 (m, 2H), 7.62 (t, J = 7.5 Hz, 2H), 7.91 (s, 1H), 8.17 (s, 1H). 13C NMR
(CDCl3, 75 MHz) 14.1, 22.7, 27.6, 29.5, 31.8, 37.2, 38.3, 97.3, 115.8, 119.6, 121.1, 122.7, 125.4,
127.8, 128.0, 131.2, 131.8, 142.5; Anal. Calcd for C24H34N2 (350.54): C, 82.23; H, 9.78; N, 7.99.
Found: C, 82.13; H, 9.93; N, 8.21. HRMS (EI) Calcd for C24H34N2: m/z 350.2722. Found: m/z
350.2717.

2-(1-Propylheptyl)-pyrrolo[2,1-a]phthalazine (3c).  IR (neat) 2955, 2925, 2855, 1621, 1538,
1506, 1455, 1376, 1322, 1267, 1218, 1142, 1118, 1031, 947, 898, 859, 790, 753 cm-1.  1H NMR
(CDCl3, 300 MHz) δ  0.86 (t, J = 6.9 Hz, 6H), 1.23-1.33 (m, 6H), 1.50-1.67 (m, 4H), 2.62-2.71 (m,
1H), 6.69 (s, 1H), 7.33-7.42 (m, 2H), 7.61 ( t, J = 7.7 Hz, 2H), 7.90 (d, J = 7.8 Hz, 1H), 8.24 (s,
1H).  13C NMR (CDCl3, 75 MHz) δ 14.1, 14.2, 20.7, 22.7, 27.6, 29.5, 31.9, 37.2, 38.1, 39.4, 97.2,
115.8, 119.6, 121.1, 122.7, 125.4, 127.5, 128.0, 131.1, 131.8, 142.5.  Anal. Calcd for C21H28N2

(308.46): C, 81.77; H, 9.15; N, 9.08. Found: C, 81.63; H, 9.23; N, 8.91.  HRMS (EI) Calcd for
C21H28N2: m/z 308.2252. Found: m/z 308.2247.

2-(1-Ethylhexyl)-pyrrolo[2,1-a]phthalazine (3d). IR (neat) 2956, 2925, 2855, 1621, 1538, 1506,
1455, 1375, 1322, 1272, 1219, 1145, 1118, 1031, 898, 860, 789, 754 cm-1; 1H NMR (CDCl3, 300
MHz) δ  0.86 (t, J = 6.9 Hz, 6H), 1.24 (s, 6H), 1.50-1.77 (m, 4H), 2.52-2.61 (m, 1H), 6.69 (s, 1H),
7.35 (t, J = 7.4 Hz, 1H), 7.42 (s, 1H), 7.60 ( t, J = 7.4 Hz, 2H), 7.89 (d, J = 7.9 Hz, 1H), 8.23 (s,
1H); 13C NMR (CDCl3, 75 MHz) δ 12.1, 14.1, 22.6, 27.3, 29.8, 32.1, 36.6, 40.1, 97.3, 115.9, 119.6,
121.1, 122.7, 125.4, 127.5, 128.0, 130.8, 131.8, 142.5; HRMS (EI) Calcd for C19H24N2: m/z
280.1939. Found: m/z 280.1934

6-(1-Butylpentyl)-pyrrolo[1,2-b]pyridazine (3e). IR (neat) 2955, 2926, 2857, 1684, 1613, 1539,
1506, 1465, 1376, 1335, 1288, 1197, 1146, 1113, 1017, 916, 887, 790, 744 cm-1; 1H NMR (CDCl3,
300 MHz) δ  0.86 (t, J = 7.0 Hz, 6H), 1.13-1.51 (m, 8H), 1.53-1.69 (m, 4H), 2.64 (m, 1H), 6.30 (s,
1H), 6.42 (dd, J = 4.4 Hz, J = 4.4 Hz, 1H), 7.55-7.63 (m, 2H), 7.92 (d, J = 4.4 Hz, 1H); 13C NMR
(CDCl3, 75 MHz) δ 14.0, 22.8, 29.8, 36.9, 38.5, 98.2, 108.7, 115.1, 126.2, 126.4, 134.1, 140.9;
HRMS (EI) Calcd for C16H24N2: m/z 244.1939. Found: m/z 244.1955.

6-(1-hexylheptyl)-pyrrolo[1,2-b]pyridazine (3f). IR (neat) 2955, 2925, 2854, 1898, 1613, 1539,
1506, 1464, 1376, 1335, 1286, 1114, 916, 789, 743 cm-1; 1H NMR (CDCl3, 300 MHz) δ 0.82-0.88
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(m, 14H), 1.22-1.26 (m, 8H), 1.58-1.62 (m, 4H), 2.64 (s, 1H), 6.29 (s, 1H), 6.41-6.45 (m, 1H), 7.54
(s, 1H), 7.61 (d, J = 8.7 Hz, 1H), 7.91 (s, 1H); 13C NMR (CDCl3, 75 MHz) δ 14.1, 22.7, 27.6, 29.5,
31.6, 31.8, 37.2, 38.5, 98.2, 108.7, 115.1, 126.3, 134.1, 140.9; HRMS (EI) Calcd for C20H32N2: m/z
300.2565. Found: m/z 300.2560.

6-(1-Propylheptyl)-pyrrolo[1,2-b]pyridazine (3g). IR (neat) 2955, 2925, 2855, 1613, 1539, 1506,
1464, 1376, 1336, 1285, 1145, 1114, 1017, 916, 789, 743 cm-1; 1H NMR (CDCl3, 300 MHz) δ  0.85
(t, J = 6.9 Hz, 6H), 1.19-1.26 (m, 12H), 1.47-1.65 (m, 4H), 2.63-2.71 (m, 1H), 6.30 (s, 1H), 6.43
(dd, J = 4.4 Hz, J = 4.4 Hz, 1H), 7.55 (s, 1H), 7.61 (d, J = 8.9 Hz, 1H), 7.92 (d, J = 1.8 Hz, 1H); 13C
NMR (CDCl3, 75 MHz) δ 14.1, 14.2, 20.7, 22.7, 27.6, 29.5, 31.8, 37.1, 38.2, 39.4, 98.2, 108.8,
115.1, 126.3, 126.4, 134.0, 140.9; HRMS (EI) Calcd for C17H26N2: m/z 258.2096. Found: m/z
258.2091.

6-(1-Ethylhexyl)-pyrrolo[1,2-b]pyridazine (3h). IR (neat) 2957, 2925, 2856, 1613, 1539, 1506,
1458, 1376, 1334, 1286, 1148, 1113, 1017, 916, 789, 743 cm-1; 1H NMR (CDCl3, 300 MHz) δ  0.79-
0.86 (m, 6H), 1.20-1.26 (m, 6H), 1.49-1.76 (m, 4H), 2.53-2.62 (m, 1H), 6.30 (s, 1H), 6.42 (dd, J =
4.4 Hz, J = 4.4 Hz, 1H), 7.55-7.63 (m, 2H), 7.92 (d, J = 4.4 Hz, 1H); 13C NMR (CDCl3, 75 MHz)
δ 12.1, 14.1, 22.6, 27.3, 29.8, 32.0, 36.6, 40.2, 98.2, 108.8, 115.2, 126.2, 126.4, 133.7, 140.9; Anal.
Calcd for C15H22N2 (230.34): C, 78.21; H, 9.63; N, 12.16. Found: C, 78.15; H, 9.72; N, 12.18.
HRMS (EI) Calcd for C15H22N2: m/z 230.1783. Found: m/z 230.1778.
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