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| General Procedure for the Copper-CataIyzed Cyclization of
Iminoalkynes. DMF‘(S mL), the imine (0.25 mmol), and Cul (5 mg, 0.025 mmol),
were placed in a 2 dram \)ial. - The vial was flushed with nitrogen and heated inan
oil bath at 100 °C for the indicated period of timé. -The reaction was fnonitored by
TLC to establish complétion. The reaction mixfure wa§ codléd, diluted with 25 mL
of ether, washed with 30 mL of'saturat_ed NH4CI, dried (Na,S0O,), and filtered. The
" solvent was evaporated under reduced bréssure and the product was is‘oléted by

chromatography on a silica gel column.
Compounds Prepared

3-Pheny|isoquinoline (2). The reaction mixture was chromatographed

using 15:1 hexanes/EtOAc to afford 51 mg (100%) of the indicated compound with
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spectral properties identical to those previously reported’: mp 102-1 03 °C (lit.* mp
101-102 °C). |
: 3-(Cyc|dhex-1-énYI)isoquiholine (3). The reactibn mixture wés’A
chromatographed using 15:1 hexanes/EtOAc tQ afford 42 mg (81%) of the
| indicated compound as a yellbw solid: mp 114-115°C (hexaneS/EtOAC); 'H NMR
(CDCly) & 1.67-1.75 (m, 2H), 1.81-1.89 (m, 2H), 2.29-2.36 (m, 2H), 2.54-2.60 (m,
2H), 7.02 (tt, J= 2.4, 3.6 Hz, TH), 7.48 (dt, J= 0.6, 14.4 Hz, 1H), 7.57 (s, 1H), 7.63
(dd, J=1.2,6.9 Hz, 1H), 7.74 (d, J = 8.1 Hz, 1H), 789 (d, J=8.1 Hz, TH), 9.18 (s,
1H); '°C NMR (CDCl,) § 22.3, 23.1, 26.1', 6.2, 114.2, 126.4, 126.8, 127.6, 128.4,
130.3, 135.7, 136.7, 151.7, 152.5_ (one sp? c~arbon missing due to overlép); IF{‘- )
(CHCI,, cm™) 3060, 2919, 1621, 1574; MS m/z (rel intensity) 209 (100, M*),'208'
(89), 194 (42), 180 (51). Anal. Calcd for C,sHiN: C, 86.09; H, 7.23; N, 6.69.
Found: C,86.03; H,7.30; N, 673, |
3-Cyclohexylisoquinoline (4). The reaction mixture was
chromatographed using 15:1 hexanes/EtOAc to afford 49 mg (93%). of the
indicated compound as a_yéillow oil, which solidified upon cooling: mp 40-41 °C
(hexanes/EtOAc); 'H NMR (CDCIS) 5 1.25-1.67 (m, 6H), 1.89 (dt, J = 2.7, 12.6 Hz,
2H), 2.06 (dd, J = 1.5, 12.9 Hz, 2H), 2.84 (tt, J = 3.3, 11.7 Hz, 1H), 7.45 (s, 1H), 7.50
. (ddd, J= 1.2, 6.9,'}8.'1 Hi, 1H), 7.62 (td, J=1.2,6.9 Hz, 1H), 7.74 (d, J = 8.1 Hz, 1H),
7.90 (d, J = 8.4 Hz, 1H), 9.19 (s, 1H); °C NMR (CDCl,) 3 26.3, 26.8, 33.2, 46.2,

116.2, 126.3, 126.4, 127.3, 127.5, 130.2, 136.7, 151.9, 160.2; IR (CHCI,, cm™)

3055, 2926, 1628, 1585; HRMS Calcd for C,sH,,N: 211.1356. Found: 211.1361.
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Genera! Procedure for the Palladium and Cdpper-Catalyz’ed v
Formation of Isoquinolines and Pyridines from Terminal Acetylénes. ‘
Et,N (2 mL), PdCIz(PPhS‘)2 (7 mg, 0.01 m‘mol), the imine (0.5 mmol), the terminal’
acetylehe (0.6 mmol) and Cul (1 mg, 0.005vmrr.10|)‘ were placed ina 2 drém vial.
The vial was flushed with nitrogen ahd heated in an oil bath at 55 °C for the -

~ indicated period of time. The reaction was mo'ni’tored by TLC to establish
completion. For th'e. reac.tionbs with imine‘ 1, the reaction Enixture was cooled, the
precipitates were filtered off and washed wifh ether, and the’s'olvent was r‘emoVed
under}redL.Jced pressUre\. For the reactions of all other vimi’ﬁ"‘es, t_h'e reactjon mixture
wés cooled, the solvent was removed under reduc;ed pressure, the pr_ecipitatesv
were filtered off and washed wit.h ether, and the scv>|ve-nt was refnoved under
reduced pressure. The residue obtained was transferred to a 2 dram vial andv_DMF
‘(5‘ th) and Cul (10 mg, 0.05 mmol) were‘ added; The vial was flushed with nitrdgen ‘
and heated in an oil bath at 100 °C for the indicated period of time. The reaction
mixture was.cobl‘ed, diluted with 25 mL of éthér, washed with .30 mL of saturated -
NH,CI, dried (Nazso;), and filtered. The solvént was evapo'réted under reduced

pressure and the product was isolated by chro'ma‘tography,on a silica gel column.
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Compound‘s Prepared

3-Phonylisoquiholine (2); The reaction mixture was chrdmatographed
using 15:1 hexane.s/EtOAc to afford 94 mg (91%) of the indicated compound,
whose 'spectral- data 'were. identical with that reported above. |

3- (Cyclohex-1-enyl)isoquinoline .’(3). The reaction mixture was
chromatographed using 15:1 hexanes/EtOAc to afford 85 mg (81%) of the
indicated compound whose spectral data were identical with that reported above.

3-Cyclohexylisoquinoline (4). The reactlon mixture was
chromatographed usin.g 15:1 hexanes/EtOAc to afford 93 mg (88%) of the -
indicated compound, whose spectral data wére identical with that reported above.

3-(Diethoxymethyl)isoquinoline (5). The'.reaction mixture wés
chromatograph‘ed using 4:1 hexanes/EtOAc to afford 97 mg (84%) of the indicated
compound asa yellow on "H'NMR (CDCl,) § 1.25 (dt, /= 0.6, 13.5 Hz, 6H), 3.67
(dddd, J=0.6,7.2,7.8, 165Hz 4H), 567(3 1H), 7.54 (dddd, J_12 1.2, 8.1, 8.1
Hz, 1H), 7.64 (dddd, J_1 2,12,6.9, 69Hz 1H), 782(d J=8.1Hz, 1H) 7.90-
7.93 (m, 2H), 9.23 (s, 1H); *C NMR (CDCI ) 5 15.3, 62.0, 102.4, 117.7, 127.2,
127.5, 127.5, 128.4, 130.5, 136.2, 151.5, 152.2; IR (neat, cm') 3056, 2975, 1629,

- 1587, HRMS Calcd for C,,H,,NO,: 231.1259. Found: 232.1338 (M+H).
7-Cyclohexyl-1,3-dioxolo[4,5-g]isoquinoline (6). The reaction

mixture was chromatographed using 2:1 hexanes/EtOAc to afford 97 mg (76%) of

the indicated compound as a yellow solid: mp 93-94 °C (hexanes/EtOAc); 'H NMR
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(CDCIS)81 .20-1.61 (m, 5H), 1. 71 1.77 (m, 1H), 1.85 (dt, J = 3.0, 12.3 Hz, 2H),
1.97-2.02 (m, 2H), 2.74 (tt, J= 3.3, 81 Hz, 1H), 6.01 (s, 2H), 6.95 (s, 1H), 709(
1H), 7.25 (s, 1H), 8.89 (s, 1H); 13C NMR (CDCl,) & 26.3, 26.8, 33.3, 46.0, 101.4,

' 102.3, 103.0, 116.1, 124.3, 135.1, 147.7,-149.7, 150.8, 159.3; IR (CHCISI, Cm“) :
3029, 2923, 1601, 1584, 1482, 1453; HRMS Caled for C,gH,,NO,: 255.1239. |
Found: 255.1254. . . |

_7-n-Butyl-1,6-naphthyridihe (8). The reaction mixture was
chromatographed using 1:1 hexanes/EtOAc to afford 67‘ mg (72%) of the indicated
compound as a yellow oil: 'H NMR (CDCl,) 8 0.91 (t, J = 7.5 Hz, 3H), 1.38 (sextet,

- J=7.5Hz, 2H), 1.77 (quintet, :}= 7.5 Hz, 2H), 2.95 (t, J=7.5 Hz, 2H), 7.39 (dd, J =
4.2, 84Hz 1H), 7.69 (s, 1H), 8.19 (dd, J=0.9, 8.4 Hz, 1H), 8.99 (d, J = 2.7 Hz, 1H),
916(3 1H): '*C NMR (CDCl,) § 14.0, 22.5, 31.9, 38.0, 119.6, 121.7, 121.9, 1356
151.1, 152.4, 154.8, 160.4; IR (neat, cm™) 3051, 2942, 1604,'1481, 1456; HRMS
Calcd for C,,H,,N,: 186.1157. Found: 186.1159. |

6,7-Dihydro-5H[2]-3-(cyclohex-1-enyl)pyrindine (1 0). The
reaction mixture was chromatographed using 7:1 hexanes/EtOAc to afford 55 mg

| (55%) of the indicated compound as a yellow oil: 'H NMR (CDCl,) § 1.62-1.69 (m,
2H), 1_74_1 .81 (m, 2H); 2.07 (quintet, J = 7.5 Hz, 2H), 2.22-2.25 (m, 2H), 2.47-2.49
(m, 2H), 2.88 (9, J = 6.9 Hz, 4H), 6.56-6.59 (m, 1H), 7.24 (s, 1H), 8.38 (s, 1H); ng
NMR (CDCl,) § 22.3, 23.0, 25.2, 26.0, 26.4, 30.1, 32.8, 115.2, 127.5, 136.9, 137.9,
144.5, 154.1,157.2; IR (CHCI,, cm") 3059, 2854, 1602, 1554, 1477; HRMS Calcd

for C,,H,,N: 199.1361. Found: 199.1361. -
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2,4-Diphenyl‘pyridine (12). The reaction mixture was chromatographed
using 15:1 hexanes/EtOAc to afford 66 mg: (57%) of the indicated compound as a

yellow oil with spectral propertiés identical to those previously reported.?
Total synthesis of Decumbenine B

Decumbenine B (15). DMF (5 mL), Pd(OAG), (3 mg, 0.013 mmol),
Na,CO, (26 mg, 0.25 mmol), and N-(4-iodobenzo[1 ,3]dioxol-5-ylmethylene)-tert-
butylamine (0.083 g, 0.25 mmol) were placed in a 2 drém vial. ‘The contents were
then stirred for 1 minute and (5-ethynylbenzo[1,3]dioxol-4-yl)methanol '(42 mg,
0.28 mmol) was added. The vialrwvas flushed with nitrogen and heated in an oil
‘bath at 100° C for 48 h. The reaction was monitored by TLC to establish
completion. The reaction mixturé was cooled, diluted with 25 mL of ether, washéd _
with 30 mL of saturated NH,Cl, dried (Na,SO,), and filtered. Thé solvent was
evaporated under feduced pressure and the product was isolated by
chromatography on a silica gel column using 1:1 hexanes/EtOAc to afford 42 mg
(52%) of the indicated compound wifh spectral properties identical to those

previously reported®: mp 221-222 °C (lit.® mp 222-224 °C).
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