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SYNTHETIC COMMUNICATIONS, 23(5), 71 1-714 (1993) 

TRIPHOSGENE/TRIPHENYLPHOSPHINE: 
CONVERSION OF ALCOHOLS 

I.A. R i v e r o ,  R. Somanathanx 

A MILD REAGENT FOR THE 
TO CHLORIDES. 

and L.H. H e l l b e r g .  

Centro de Graduados e lnvestlgaclon del I n s t l t u t o  Tecnol6glco de 
TlJuana, Apdo. Postal 1166, 22000 Tljuana, B.C. Mexlco. 

Abstract: A mlx ture o f  trlphosgene/ trlphenylphosphlne I n  methylene 
ch lo r i de  converts prlmary and secondary alcohols t o  ch lor ides a t  
room temperature. 

Numerous methods have been developed for  the converslon o f  
1 alcohols t o  a l k y l  chlor ldes ; o f  these Ph,P/CCl: and 

Ph3P/hexachloroacetone have proven t o  be useful  synthet ic  reagents 

due t o  the m l l d  react lon condi t ions and for the reg lose lec t l v l t y  In 

the converslon of a l l y l l c  alcohols t o  chlor ldes.  Recently we have 

shown that trlphosgene, a s o l l d  phosgene equivalent ( A ldr lch 

Chemlcal Co.) p lus DMS,O can be used t o  ox ld lze prlmary and secondary 

alcohols t o  carbonyl compounds4. Here we wish t o  report  another 

useful  appl lcat lon of t h l s  reagent In convertlng prlmary and 

secondary alcohols t o  chlor ldes In the presence o f  

trlphenylphosphlne (Table). Trlphosgene (1 equlvalent)  was added t o  

a so lu t l on  of trlphenylphosphlne (3 equivalents) dissolved In 

methylene ch lor ide at  O°C.( at  RT Ph3P reacts v lgorously w l th  

trlphosgene w l t h  the evolut ion of  phosgene gas). To t h i s  s t i r r e d  

so lu t l on  was added the alcohol, dlssolved in methylene chlor Ide. 

Af ter  s t i r r i n g  at  ambient temperature fo r  20 min., f l ash  

3 

* To whom correspondence should be addressed. 
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712 RIVERO, SOMANATHAN, AND HELLBERG 

TABLE. Chlorlmtlm of Alcdwls 

Alcohol Pr&t Yield(%) 

4-kthoxybcmyl alcohol 

Clmamyl alcohol 

Sec-phenethy I a I coho I 

Benzyl alcohol 

Allyl alcohol 

2-Methy I-2-propen-l-o I 

Propargyl alcohol 

I-Pmtml 

l-ectanal 

3-PentmI 

5-Nonanol 

2-kthy 1-2-propano I 

2-kthy I-Z-bUtanO I 

Wthoxybenzyl chlorlde 

Clmamyl Chlorlde 

Sec-phenethyl Chlorlde 

Benzyl Chloride 

Allyl Chlorlde 

3Eh loro-2-methy lpropen 

Propargyl Chloride 

l-Chloropentane 

I-Chlorooctm 

3-Chloropentane 

5-(Xllorolmwne 

243 I oro-2-met hy I propane 

2-Cforo-Z-methy ltutane 

93 

98 

a5 

95 

94 

97 

96 

98 

98 

91 

92 

89 

90 

dlstlllatlon of the reactlon mlxture gave the desired chlorlde In 

excellent yleld. 

In the case of low bolllng chlorides, chlorobenzene was used 

as the solvent, thus ellnlnatlng any solvent contamlnatlon of the 

product as encountered In the case of  CCI4/Ph3P reactlon. It I s  

reported that chloroformate esters react wlth Ph3P to glve the 

corresponding chlor lde5, at elevated temperatures (>lOO°C'). Thls 

Intermediate In our reaction was ruled out based on the fact the 

reactlon proceeds at RT and goes to completion In 20 mln.. The 

reactlve lntermedlates In thls reactlon are probably slmllar to 

those seen In the hexachloroacetone/Ph3P react (Eqn.). 
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TRIPHOSGENE/TRIPHENYLPHOSPHINE 713 

+ - + -  
[Ph3P-CI CCI3 ,= Ph3P-CCI3 CI] + 0-CCl2 + COP 

Ph3P + CCl$-O-C)*O 

+ -  
[Ph3P-C(CI )--Ph3PJ CI Ph3PCI2 + COP 

Experimental. infrared spectra were recorded on a Perkin-Elmer FT-IR 

1750 spectrophotometer. The proton nuclear magnetic resonance 

spectra were recorded on a Chemagnetlc 200 MHz and Varian EM-390 90 

MHr spectrometer. Mass spectra were obtained on a Finnlgan 3000 GC- 

MS at 70 ev.. using SPB-1 capillary column and data proce sed uslng 
the Teknlvent system. Products were compared wlth authent c samples 

prepared from alcohols uslng S0Cl2. 

GENERAL METHOD FOR CHLORINATION 

To a stirred solution of trlphenylphosphlne (1.679, 6.37 mmol) 

in dry methyiene chloride (25 mL) at O'C, trlphosgene (0.686 g, 2.45 

mmol) was added portion wise over a period of 5 mln. After vigorous 

gas evolutlon had subsided the mlxture was stirred for an 

additional 5 mln. The solvent was removed under reduced pressure, 
and to the residue was added 4-methoxybenzyl alcohol (0.8 g, 5.79 
mmol) In dry methylene chloride (10 mL) dropwlse. The mlxture was 

stlrred for 20 mln. at RT. 
The solvent was removed under reduced pressure and the residue was 

extracted wlth pentane (2x25mLI.The organic phase was dried over 

Na2S04 and sublected to bulb to bulb dlstll latlon using a Buchl GKR- 

51 oven to give the chloride (0.868 g, 96%). I R  (Llquld f I Im): 1600, 

1250, 1034, 832, 731, 666 em-'. 'H-NMR (CDCI3) : 6 7.30 (d, J-8.6 Hz,  
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714 RIVERO, SOMANATHAN, AND HELLBERG 

2H, Ar-H), 6.87 (d, J-8.6 Hz, 2H, Ar-H), 4.56 (s, 2H, CH$, 3.79 ( S ,  

3 ~ ,  OCH~). MS: m/e 156 (M+, 36%), 121 (100%). 

Acknowledgement.-We gratefully acknowledge support of  thls prolect by 

CONACYT and COSNET and by San Olego State Unlversity (for spectral 

data). 
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