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General remark: 

All reagents were purchased from commercial suppliers and used without further purification. 

All solvents were dried and redistilled before use. Flash chromatography was carried out with 

silica gel (200-300 mesh). Analytical TLC was performed with silica gel GF254 plates, and 

the products were visualized by UV detection. Melting points were determined on a 

Yanagimoto melting point apparatus and uncorrected. Elementary analyses were carried out 

on a PERKIN-ELMER 2400 II analyzer. 1H and 13C NMR spectra were recorded on a Bruker 

AM-400 NMR or a Bruker DRX-300 NMR spectrometers in CDCl3 with TMS as an internal 

standard. EI-MS spectra were measured on an HP 5988A spectrometer by direct inlet at 70 eV. 

The HMRS spectra were measured on a Burker Dattonics  APEXⅡ47e sepectrometer by ESI. 

 

Experimental procedures: 

 

The Preparation of 6-chloropyridin-2(1 H)-one.1 

NCl Cl
NH

O

Cl1.KOBu-t

2.H+

 

A  mixture of 2,6-dichloropyridine (1.48g, 10 mmol),potassium t-butoxide (10g), and redistilled t-

butyl alcohol (75 mL) was refluxed for 24 hrs. After cooling, the solvent was removed in vacuum, 

ice/water was carefully added, and the aqueous layer was extracted with chloroform to remove the 

unreacted starting material. The aqueous solution was acidified with 3 N hydrochloric acid and 

extracted with chloroform. The chloroform was washed with water, dried over anhydrous 

magnesium sulfate, and concentrated to afford pure  6-chloropyridin-2(1 H)-one (840 mg, yield 

66%). 

 

The preparation of 6-chloro-1-methylpyridin-2-one.2 

NH

O

Cl

N

O

Cl

CH3I
K2CO3,acetone

+

 
A mixture of 6-chloropyridin-2-one (0.02 mol), potassium carbonate (0.07 mol) and methyl iodide 

(0.7 mol) were refluxed in acetone (100 mL) in a seal tube for 4 hrs. The reaction mixture was 

cooled, and potassium iodide was filtered off. The acetone was evaporated off and a small amount 

of water was added to the residue. This solution was extracted with chloroform. The mixture was 

concentrated and the residue was purified by chromatography on a silica gel column to yield 6-

chloro-1-methylpyridin-2-one 2g (70%) 
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The Preparation of 3-chloroisoquinolin-1(2 H)-one.3 

NH

O

ClCH2CN

COOH

PCl5,CH2Cl2

 

A mixture of PCl5 (6.8 g, 0.033 mol) was added to o-cyanomethylbenzoic acid in 25 ml of 

dichloromethane under stirring at  0℃. The mixture was stirred for 3 hrs first at 0℃ and then at 

room temperature, then kept overnight. The dichloromethane was distilled off and the residue 

recrystallized from water to yield the product 5.0 g (94%). 

 

The Preparation of ω-Bromoalkanylphosphonium bromide.  

4-Bromobutylphosphonium bromide is prepared by heating triphenylphosphine (10.49 g, 40 

mmol) and 1,4-dibromobutane (8.64 g, 40 mmol) in dry xylene for 12 hrs at reflux. The crude 

material (95% yield) is washed with ether and dried at 100 ℃/8 torr prior to use. 

 
The Preparation of 4-hydroxyalkanylphosphonium bromide. 

4-hydroxyalkanylphosphonium bromide is prepared by heating triphenylphosphine (10.49 g, 

40 mmol) and 3-bromopropan-1-ol (5.52 g, 40 mmol) in dry xylene for 12 hrs at reflux. The crude 

material (93% yield) is washed with ether and dried at 100 ℃/8 torr prior to use. 

 

The Preparation of ω-bromoalkanylstyrene by witting reaction. 4 

CHO

+ Ph3P
Br

Brn
R

n = 1, 2, 3

R
Br

K2CO3

THF
n = 1, 2, 3

n

 
A mixture of phosphonium salt (44 mmol), aldehyde (40 mmol), potassium carbonate (80 

mmol) and 40 mL THF was refluxed for 12 hrs, then filtered and separated by a short column 

chromatography on silica gel.  

 

The Preparation of 4-phenylbut-3-en-1-ol by witting reaction.5 

CHO
+ Ph3P

OHBr

R
R

K2CO3

THF
OH

 
A mixture of 4-hydroxyalkanylphosphonium bromide (44 mmol), aldehyde (40 mmol), 

potassium carbonate (80 mmol) and 40 mL THF was refluxed for 12 hrs, filtered and separated by 

a short column chromatography on silica gel.  

 

The preparation of  4-bromo-1-phenyl-1-butene.6 

   
R OH R Br

PBr3
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       A solution of PBr3 (2.71  g, 10 mmol) in benzene  (20 mL) was added dropwise over a 10-min 

period to a stirred,  ice-cooled solution of  4-phenylbut-3-en-1-ol (3.0 g, 20 mmol) in benzene (20 

mL). The stirred solution was refluxed for 3 hrs  and then cooled  to 0 ℃, and ice (5.0 g) was  

added  to the reaction mixture.  The aqueous layer was separated and extracted twice with benzene 

(20 mL). The organic layers were combined and dried (Na2SO4/MgSO4),  and the solvent was 

evaporated under reduced pressure  to give a cloudy, colorless oil.  Distillation yielded 2.35 g 

(55%) of 4-bromo-1-phenyl-1-butene as a clear, colorless liquid, 

 

The preparation of  4-phenylbut-3-yn-1-ol.6 
OH

O
+

MgBr

R R  
A solution of ethyl bromide (5.54 g, 50 mmol) in anhydrous ether (20 mL) was added dropwise to 

a stirred mixture of Mg turnings (1.32g, 55 mmol) and a catalytic mount of  iodine in anhydrous 

ether (100mL). After the mixture stirred for 30 min, a solution of phenylacetylene (5.1 g. 50 mmol) 

in anhydrous ether (50 mL) was added in a dropwise manner, and the mixture was refluxed for 1 

hr. The stirred mixture was cooled to 0℃, and a solution of ethylene oxide (15 g, 340 mmol) in 

anhydrous ether (25 mL) was added over a 5 min period . After the mixture was stirred at 0℃ for 

1 hr and at room temperature for 30 min, a saturated solution of  NH4Cl was added until 

precipitation of magnesium salt was complete. The mixture was filtered, and the filtrate was dried 

over NaSO4 and evaporated under reduced pressure. Distillation gave 2.96 g (41%) 4-phenylbut-3-

yn-1-ol as a colorless liquid. 

 

The preparation of 1-(5-bromopent-1-ynyl)benzene.7 

Br
Br Br+

R
R  

To a solution of phenylacetylene (6.51 g, 63.7 mmol) in THF (25 mL) was added dropwise 

nBuLi (39.8 mL, 63.7 mmol, 1.6 M in hexane) at 0℃. After addition the reaction mixture was 

allowed to warm up to 25 ℃ and stirring was continued for 1 hr. Afterwards, 1,3-dibromopropane 

(7.3 mL, 70 mmol) was added in one portion at -78℃. After 2 hr at this temperature the reaction 

mixture was stirred for another 12 hrs under reflux. The reaction was quenched by adding small 

pieces of ice at 0℃, H2O (200 mL) was added and the mixture was extracted with Et2O (3×200 

mL). The combined organic phases were dried over Na2SO4, filtered, and concentrated under 

reduced pressure. The crude product was subjected to silica gel flash chromatography (hexane) 

and concentration of the appropriate fractions in vacuum afforded the 1-(5-bromopent-1-

ynyl)benzene (8.50 g, 60% yield) as colorless liquid. 

 

The preparation of 3-chloro-2-(4-phenylbut-3-ynyl)isoquinolin-1(2 H)-one.8 
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N

O

Cl
NH

O

OHCl
+

DEAD,PPh3

CH2Cl2R

R

 
To a mixture of 3-chloroisoquinolin-1(2 H)-one ( 90 mg, 0.5 mmol ), the  4-phenylbut-3-yn-

1-ol ( 88mg,  0.6 mmol ), and PPh3 ( 196 mg, 0.75 mmol ) in CH2Cl2 (8mL), was added diethyl 

zaodicarboxylate ( 130 mg, 0.75mmol ) at 0 ℃. The resulting mixture was flushed with Ar and 

stirred at room temperature for 24 hrs. The mixture was concentrated and the residue was purified 

by chromatography on a silica gel column to yield product 70mg (45%). Compounds 7a, 7b were 

prepared in the same manner. 

 
The preparation of 3-chloro-2-(5-phenylpent-4-enyl)isoquinolin-1(2 H)-one.9  

Br

N

O

Cl

NH

O

Cl

R

RK2CO3

aceone
+

 
Potassium carbonate (414 mg, 3mmol) was added a solution of 3-chloro-1-isoquinolinol 

( 179.5 mg, 1 mmol) and  5-bromo-1-phenylpentene ( 250 mg, 2 mmol ) in acetone (18 mL). The 

mixture was heated to reflux for 10 hrs. When the starting materials were consumed completely 

monitored by TLC, the reaction was concentrated under vacuum and then the product was isolated 

by silica gel colum  chromatography to give a clear liquid 130 mg ( 40% ). Compounds 5a, 5b, 7c, 

7d, 9a, 9b, 9c, 11a, 11b, 11c, 11d, 11e, 11f, 11g, 11 H, 11i, 11j, 131, 15a, 15b were prepared in 

the same manner. 

 

General procedure for the photochemical reactions of 1a and  5a-b and 9a-c 

6-chloro-1-methylpyridin-2-one (1a) (72 mg, 0.5 mmol) was dissolved in 40 mL dry 

dichloromethane. The solution was distributed into two quartz tubes and the two tubes were 

irradiated with a medium-pressure mercury lamp (500W) at ambient  temperature for 36 hrs. 

The progress of the reaction was monitor by TLC at regular intervals. After allmost all 

substrte 1a had been consumed the solvent was removed under reduced pressure and the 

residue was separated by colum chromatography on silica gel eluted by hexane-acetone 

10:1(v/v) to afford photoreaction product 2a.  
 
General procedure for the photochemical reactions of 3a-c, 7a-d and 11a-j   

6-chloro-1-(5-phenylpent-4-enyl)pyridin-2-one (3a) (90 mg, 0.5 mmol) was dissolved in 40 mL 

dry methylene dichloride and dry pyridine (160 mg) was added. The solution was distributed into 

two Pyrex tubes and the two tubes were irradiated with a medium-pressure mercury lamp (500W) 
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at ambient temperature for 40 hrs. The progress of the reaction was monitor by TLC at regular 

intervals. After almost all substrate 3a had been consumed the solvent was removed under reduced 

pressure and the residue was separated by colum chromatography on silica gel eluted by hexane-

acetone 10:1(v/v) to afford photoreaction product 4a. 
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2a  13C NMR 
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4a  13C NMR 

 

 

4b  1H NMR 
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4b  13C NMR 
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4c  13C NMR 
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6a  13C NMR 
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6b  13C NMR 
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8a  13C NMR 
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8b  13C NMR 
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8c  13C NMR 

 
 

 

 

8d  1H NMR 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

 16

 
 

8d  13C NMR 

 
 

 

 

10a  1H NMR 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

 17

 

 

10a  13C NMR 

 
 

 

 

10b  1H NMR 

Electronic Supplementary Material (ESI) for Organic and Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011



 

 18

 

 

 
 

10b  13C NMR 
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10c  1H NMR 
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12a  1H NMR 
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12b  1H NMR 
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12c  13C NMR 
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12d  13C NMR 
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12e  1H NMR 

 

 

12e  13C NMR 
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12f  1H NMR 
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12g  1H NMR 
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14a  1H NMR 
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16a  1H NMR 
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16b  1H NMR 
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