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Abstract. N-iodosuccinimide (NIS) induces cyclization of substituted 2-allyl- 
phenols to 3-iodochromanes which may be dehydrohalogenated to the corresponding 
chrom-3-enes. 

Almost every class of natural phenolic compounds contains examples of sub- 
1 

stances with 2,2'-dialkylchromene rings . Recently Pratt and Bowers 
2 

found 

that chromene derivatives, Precocene I and II, extracted from the plant Ageratum 

houstonianum, have II antijuvenile hormone It effects. The discovery of these new 

natural insecticides prompted interest in the development of new syntheses of 

chrom-3-enes 3&b , as alternatives to the well known DDQ oxidation 4a.b . 

The key step of the synthesis we report here is based on the intramolecular 

ring closure allowed by activation of an olefinic double bond by means of an io- 

donium intermediate. While the usual conditions reported for the iodolactoniza- 

tion 5 have been found to promote the aromatic ring iodination, especially for 

activated phenols, N-iodosuccinimide (NIS) has been shown 6a,b to be a convenient 

and practical reagent to provide positive iodine. 
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The reaction was carried out in an aprotic solvent such as CH2C12 and under par- 

ticularly mild conditions. The reaction temperature was found to be very critical 

in order to obtain a good yield, the optimum being around 30°: at higher tempera- 

tures ring iodination was favoured. The yields in 3-iododerivatives are reported 

in the Table and are generally good in the cases considered. The yields are lower 

for 3-iodo-7-methoxy-2,2'-dimethylchromane 2, the key intermediate to Precocene I 

6, since the -OCH~ activation allows a competitive ring iodination. The reaction 

of 2-allyl-+methylphenol 13 with N-iodosuccinimide did not give the double bond - 

addition, but the aromatic iodination product was obtained in 90% yield 7 . 

The iododerivatives were then converted into the corresponding 3,4-unsatura- 

ted compounds by treatment with 10% methanolic potassium hydroxide solution in 
8 

very good yield . 

Although N-bromosuccinimmide is known to introduce selectively bromine in the 

allylic position, this reagent has also been described as a source of bromonium 
9 ion , when used in a polar solvent. Therefore we tested N-bromosuccinimide to 

cyclofunctionalize the allyl-substituted phenols utilizing t-BuOH as a sol- 

vent 'O . Ey treating 2-(3-methylbut-2-en-I-yl)-4-methylphenol 1 in t-BuOH at 35O 

for 2 h, the 3-bromochromane was obtained in 75% yield. NMR (CC14) spectrum 

showed signals at d values of 1.3 ( s, 3H, CH3 ), 1.48 ( s, 3H, C-I3 ), 2.2 ( st 

3H, ‘X3 ), 3.15 ( d, 2H, CH2; J = 7 Hz ), 4.1 ( dd, IH, CHBr; J = 7 Hz ) and 

6.4 - 7 ( m, 3Harom ). Elimination of HBr was carried out in 10% KOH methanolic 

solution and chrom-3-ene 2 was obtained practically in quantitative yield. In 

contrast, an attempt to prepare 

led to the 4-bromoderivative in 

Precocene I by the same method, starting from 4_, 

90% yield. 

Typical experimental procedure 

3-iodo-2,2',6-trimethylchromane 

N-iodosuccinimide ( 500 mg; 2.2 

2 

mm01 ) was added to a magnetically stirred solu- 

tion of 2-(3-methylbut-2-en-I-yl)-4-methylphenol 1 ( 380 mg; 2 mm01 ) in 10 ml 

CH2C12, protected from light. After 1 h at 300 the solution was diluted with e- 

ther and water and extracted with ether. The organic layer was washed with Na S 0 
223 

solution, dried (Na2S04) and evaporated. After chromatography on silica gel by 

eluting with hexane, 2 was obtained as an oil in 90% yield. 

gave 6 values of 1.41 ( S, 3H, CH3 ), 1.56 ( S, 3H, CH3 ), 

3.38 ( d, 2H, CH2; J = 10 Hz ), 4.36 ( dd, IH, CHJ; J = 10 

NMR (CC14) spectrum 

2.2 ( s, 3H, CH3 ), 

Hz ) and 6.5 - 7.2 
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TABLE - Reaction of ally1 phenols with NIS. Preparation of chrom-3-enes 

and flav-3-enes. 

Phenol Iododerivative Yield a 

(X) 

Chrom-3-enes 
or flav-3-enes 

Yield a 

(x) 

90 

90 

Me0 

82 

90 

(a) Yields refer to pure isolated compounds purified by silica gel chromatogra- 

phy using hexane as eluent; all the products were identical in all respects with 

authentic material. (b) I_, 4, z and 13 were prepared from sodium phenolates in - 

refluxing benzene with allylic bromides 
11 

. (c) IO was obtained from p-cresol - 

and cinnamyl alcohol in formic acid 12 . (d) compound ?_?_ shows in the NMR spec- 

trum (CC14) characteristic signals at 4.5 ( dt, IH, CEJ; J = IO Hz ) and 5.1 6 

( d, lH, CHJ-CkPh-0-; J = 10 Hz ). (e) compound 14 shows in the NMR spectrum - 

(CC14) characteristic signals at 6.8 ( d, IH, H3 aromatic ring; J = 3 Hz ), 7.25 

6 ( d, IH, H5 aromatic ring; J = 3 Hz ). 
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2,2',6-trimethylchrom-3-ene 2 

Compound 2 ( 634 mg; 2 mm01 ) was treated with 10% methanolic potassium hydroxi- 

de solution ( IO ml ) at 50° for 2 h. After usual work-up, the organic layer was 

evaporated in vacua and 3 was recovered in 95% yield after silica gel chromato- 

graphy, by eluting with hexane. NMR (CC14) spectrum gave 6 values of 1.38 ( s, 

6H, CH3 ), 2.2 ( s, 3H, CH3 ), 5.45 ( d, IH, Cg=CH-Ph; J = 10 Hz ), 6.2 ( d, IH, 

CH=Cg-PI?; J = IO Hz ) and 6.45 - 7.1 ( m, 3Harom ). 
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