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Summary: Reaction of 2,2-dimethyl-4-chromanones($) with two equivalents of phosphorus pelr 

tachloride affords 3,4-diohloro-2,2-dimetbyl-3_chromenes(~) in variable yields depending on 

the substituents of the aromatic ring. A plausible pathway for this reaction is given. 

In a researoh program of this laboratory devoted to the preparation of insect antijuve 

nile hormone1 analoguea for structure-activity relationship studies, the synthesis of 6- 

and/or 7-alkoxy-2,2-dimethyl-3_and/or 4-halogenochromenes was required. 

By analogy with previous results reported in the literature on the reaction of aoete 

phenones with PC152, one might expeot that treatment of 2,2-dimetbyl-4-ohromanones(l_) with 

this reagent would easily afford the corresponding 2,2-dimethyl-4-chlor~3-chromenes. HOW- 

ever, when equimoleoular amounts of 7-meth~2,2-dimethyl-4-ohromanone(~) and PC1 
5 
were 

allowed to react about 50$ of starting compound remained unchanged and the only product 

isolated from the reaction mixture exhibited the spectral and analytical features expected 

for 7-methoxy-2,2-dimethyl-3,4-dichlor~3-ohromene(,~). 

This unforeseeable result suggested the participation of PC1 
5 
in two oonseoutive prcr 

oesses, in which the intermediate formed in the first reaction step should be more reactive 

towards that reagent than the starting 1. Accordingly, as shorn in Table 1, when the reao- 

tion was oarried out on several f&and/or 7-alkoxy-4-ohromanonea using a 112 lrPC15 molar 
/VI 

ratio, in CC1 4, 8 h at room temperature, followed by evaporation of the solvent and purifi- 

oation of the residue by SiO, oolumn chromatography (411 hexaneadiethyl ether), bulb to 

bulb distillation at reduced pressure or orystallieation, high yields of the corresponding 

3,4-diohloro-2,~dimetbyl-3-chromenes~were obtained. 

A plausible pathway for this reaction is as follows: 

3901 



3902 

Whereas the transformation implied in the second step has been known for many years3, 

we could not find previous evidenoe for the c&chlorination of suoh oarbonyl oompounds with 

PC1 
5' 

However, in the reaotion of 2,2-dimethyl-4-chromanone(l.& a 54% yield of fchloro- 

2,2-dimethyl-4-chromanone(3a) was isolated together with 15% of 2a, in all the other cases 
- IK 

where the aromatic ring bears electron-donor substituents, the intermediate2 or any of its 

possible precursors could not be detected and the reaction proceeded towards completion. 

Preparation of 

compound R1 R2 Yielda 
(%) 

Table 1 

IR(CC14) "(cm-') 
1 

::;:(ytorr)b 
H BMR (PPd 

2 H Ii 15O - 

ka OCH H 
3 

a2 115Q/O.3 1655,1615,1575 

c H OCFS 3 a1 112Q/O.3 

a 0CH3 OCH 
3 

78 69.5-70.5 

e -OCH20- 78 72-73 M 

a)All new oompounas gave satisfactory elemental mioroanalyses. b) m.p. determined on a Ke 
fler hot stage apparatus are uncorrected; b.p. measured in bulb to bulb distillation. 
o)Yellowish oil purified by column chromatography(Si02, 4:l hexaneraiethyl ether); in this 
way 54% of* wss also isolated. a) Reaction carried out under reflux. 

Aotiowleduementsz Financial support by Cooperative Research Grant III-P-039411 from Joint 
AmericslrSpanish Committee for Soientific and Technologic Cooperation is acknowledged. 

References 

1) W.S. Bowers, T. Ohta, J.S. Cleve and P.A. Marsella, Science 193, 542 (1976) 

2) C. Bufraisse, J.E. Viel, Bull. Soo. Chin. Franoe 37, 877 (1925) 

3) R. Byckerhoff, Chem. Ber.10, 120 (1877); F. Kunckell and L Eras, s. 33, 3264 (1900) 

(Received in UK 23 July 1979) 


